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INOACHUTEJIBHAA 3AIIMCKA

[Tporpamma o yuebHomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmero obpazoBanus pazpadorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannn B Poccuiickoit Deaepanum»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro mnpeamMera «bruoorus» U OCHOBHBIX MOJOXKEHHN (herepanbHOi paboyeil mporpaMmbl
BOCITMTAHHUS.

VYuebusii npenMer «buomorus» yrimyonéHHoro ypoBHs usydeHus (10—11 xkmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IMpEeAMETHON obnactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHIY.
Cornacuo monoxenusim O®I'OC COO mnpodunpHble y4eOHBIE MPEIMETHI, H3y4aeMble Ha
yrayOIEHHOM YpOBHE, SIBIISIOTCS CrIocoOoM auddepeHnranud o0ydeHusT Ha YPOBHE CPEIHETO
o0miero oOpa3oBaHMsl M MPU3BaHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIKM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM W BBICIIMM OOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATUX Y4E€OHBIX MIPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA IPUOPUTETHOE PELLIEHUE
00pa30BaTeNbHbIX, BOCIUTATENbHBIX M PA3BUBAIOIIMX 3ajay, CBA3AHHBIX C NMPOPOpUEHTALUEN
0o0ydJaromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW O00JacTH Hay4HOro 3HAHUS,
CBSA3aHHOTO C OWOJOTHEH, MEOUIIMHON, SKOJOTHEH, TCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebnomy npenmery "buonorus” naér npencraBieHue O eI U 3aJadax
u3ydeHus yaeoHoro npeamera «buonorusy» Ha yriyOJaEéHHOM ypOBHE, OMpeesieT 00s13aTeIbHOe
(MHBapMaHTHOE) NPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpHUpOBAaHUE MO pasjeliaM U TeMmaw,
pacnpeneneHre no KiaccaM, peKOMEHyeT MOCIeA0BaTeIbHOCTh U3YUEeHUs yueOHOro MaTepualia
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBsS3€d, JIOTMKM Y4eOHOro Ipoliecca,
BO3PACTHBIX 0coOeHHOCTeH oOywaromuxcs. B mporpamme mo OuMojoruu peanu3oBaH MPUHIIKI
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHMOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Onmaromapss 4yeMy [POCMAaTpUBAeTCsl  HANpPaBICHHOCTh HA  MOCJENYyIOllee  pa3BUTHE
OMOJOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS, IKOJOTHUYECKOTO MBILIUIEHUS, MPEJACTaBICHUNA O 340pOBOM 0Opa3e *KHM3HM, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpyXarolled mpupoiHoi cpene. B mporpamme mno
OMOJOTUM TakK)Ke IOKa3aHbl BO3MOXHOCTH ydeOHOro mnpenmera «buomorus» B peann3anuu
tpeboBanuiit ®I'OC COO K mIaHUpYEeMBIM JHYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pesyibrataM o0y4deHHs W B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIbHOM
NEeSITeIbHOCTH O0YYaloIUXCs M0 OCBOCHMIO COZAEp)KaHUS OMOJOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CpeHero o01ero oopa3oBaHus.

VY4eOHnblii npeamer «buosorusi» Ha ypoBHE CpeAHEro o0Iiero oOpa3oBaHUs 3aBeplIacT
Ouonornyeckoe oOpa3zoBaHue B IIKOJE U OPUEHTHPOBAH HA pacIIMpEeHUE U yriyOJaeHHe 3HaHUH
oOyyaromuxcst O JKMBOM TNpUpPOAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Oumojorum,
HMOpHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKHU, CENEeKINH, OMOTEXHOJIOTHH, 3BOJIOIMOHHOTO
YUEHUS U IKOJIOTHH.

N3zyuenne yuebnoro npeamera «bruonorus» Ha yriayOoJeHHOM YypOBHE OPMEHTHPOBAHO HA
HOJATOTOBKY OOYyYaroIuXcs K TOCIEAYIONIEMY MOJIYYEeHHIO OHOJIOrHYeckoro oOpa3oBaHUS B
By3axX M OpPraHM3alMsIX CPEAHEro MpodeccHoHaNbHOro oopazoBaHusi. OCHOBY €ro coiepxaHus
COCTaBJISIET CUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU H3YYEHHH OOYy4YarOUIMMUCS
COOTBETCTBYIOIIMX CHCTEMAaTUYECKHX pa3/esioB OHOJOTMM Ha YPOBHE OCHOBHOIO OOILIEro
oOpa3oBanus, B 10—11 kinaccax 3TH 3HaHUS MOTY4arOT pa3BuUTHE. Tak, paCIIMPEHbl U YIITyOJIeHbI
OMOJIOTHYECKHE 3HAHUSA O PACTEHHSX, >KMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,



o0UIMX 3aKOHOMEPHOCTSX JKU3HH, JOTMOJHUTENbHO BKJIIOYEHBI OHMOJOTHYECKHE CBEICHUS
IIPUKIIAJHOTO U IOMCKOBOIO XapaKTepa, KOTOpPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyomero Beidopa npodeccun. BozMokHa Takxke MHTErpanus OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, TOTYYEHHBIMU 00YUaIOIUMUCS NPU U3YUYEeHUU (PU3UKHU, XUMUU,
reorpauu u MaTEMaTHKH.

Crpykrypa mnporpammsl 1o ydeOHOMy ImpenMery "buonorus" orpaxaer CHUCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIM MOAXOAbI K M3yueHUto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIsl )KUBBIX CHCTEM PA3HOr0 YPOBHS OpPraHU3allMH,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJIOTHYecKOro pazHooOpasus
wianetsl. Tak, B 10 Kkiacce M3ydarOTCsi OCHOBBI MOJICKYJISIDHOM M KJIETOYHOH OMOJIOTHH,
IMOPHOJIOTHN ¥ OMOJIOTUU PAa3BUTHS, TCHETUKU M CEJIEKIIUU, OMOTEXHOJIOTUU U CHHTETHUECKOU
OMOJIOTUH, aKTYaIM3UPYIOTCS 3HAHUS OOydarolmmxcs Mo OOTaHMKE, 300JIOTMH, aHATOMUH,
¢dbusnonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI HKOJIOTHU H
yuaeHue o buocdepe.

VYuebublii mpeamer «buonorus» TpU3BaH O00ECIIEYUTH OCBOCHHE OO0YYaIOMMMHCS
OMOJIOTHYECKUX TEOpU M 3aKOHOB, WJCH, NPUHIMUIOB W TMPaBWI, JIeKAIIUX B OCHOBE
COBPEMEHHOI €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOro0Opazuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MONYJSLUU, OHOLEHO03a, 3KOCHCTEMBI, O BbIIAIOIINXCS
HAyYHBIX JOCTHKEHMSIX, COBPEMEHHBIX HCCIIEJOBAaHMSIX B OMOJIOTMH, NPUKIATHBIX acleKTax
Ounoyoruveckux 3HaHWM. (s pa3BUTHSA U TOJAEpkKaHHS WHTepeca 00yJaromMxcsi K OMOJIOoTUU
HapsIy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOI'0 MaTepuana B COJIEpKaHUU MPOTrPaMMBI 110
OMOJIOTHH TIPETyCMOTPEHO 3HAKOMCTBO C HMCTOPHEHN CTAaHOBJICHHMS M Pa3BUTHUsI TOW WM UHON
o0nacTu OMOJIOrMM, BKJIAJIOM OTEUECTBEHHBIX M 3apyOekHBIX YUEHBIX B PEIIEHUE BaKHEHIINX
OMOJIOTMYECKUX M HKOJIOTHUECKUX MTPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOlnEHHOM ypOBHE — OBJIAJICHUE
0o0y4JarlIMMUC 3HAHUAMU O CTPYKTYPHO-(QYHKLIHMOHAJIBHOM OpraHu3alliy >KMBBIX CHCTEM
Pa3HOTO paHra M NpuoOpeTeHne YMEHHUI HUCII0NIb30BaTh 3TH 3HAaHUSA B (OPMUPOBAHUU HHTEpEca
K onpeaenéHHoi o0nacTu MpodecCHOHATBHON NEATENbHOCTH, CBA3AHHON ¢ OMOJNOTHEH, HIn K
BBIOOpY yueOHOT0 3aBe/IeHHs Il TPOAOIKEHUS OMOIOTHYECKOro 00pa3oBaHuUs.

Joctuxenue 1enu n3ydeHus ydeOHoro npeamera «buosmorus» Ha yriiyOJ€HHOM YpOBHE
obecrnieunBaeTcs pelIeHrueM CIeIYIOMUX 3a1au:

OCBOCHME OOYyYarOIIMMHUCS  CHUCTEMbl OWOJIOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMIX, THIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W TMpaBWiIax,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYyHYI0 KAapTUHY MHpa; O CTPOCHHH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJOTMYECKHX CHCTEM (KJIETKa, OpraHu3M, MOMYJSALus, BU,
OmoreorieHo3, Ouocepa); O BBIIAIOMIMXCA OTKPBITUAX W COBPEMEHHBIX HCCIEIOBAHUSAX B
OHOJIOTHH;

O3HAKOMJICHHE  OO0ydYaromMxcsi €  METOJAaMH  TO3HAHMUA  JKUBOM  NPHUPOABI:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJIEKYJISpHOU U KIETOYHOM OMOJIOoTuH,
SMOPHOJIOTUN ¥ OMOJIOTUU PA3BUTHUS, TCHETUKU M CEJIEKLIUU, OMOTEXHOJOTHH U CUHTETHYECKOM
OMoNoTMM, MaJCOHTOJOTMH, OKOJOTMM); METOJAaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTMYECKUX HCCIIEIOBaHUM B JjabopaTopud W B Tpupoje (HaOMoAcHUE, H3MEpPCHHUE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIJICHUE OOYYAIOIIUMUCS YMEHHSIMHU: CaMOCTOSITEIbHO HAaXOJIUTh, aHAJIM3UPOBATH U
UCTIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TIOIb30BATHCS OMOJIOTUYECKON TEPMUHOIOTHEH U
CUMBOJIMKOW; yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OHOJOTMM W  COLMAIBHO-



SKOHOMMYECKUMU M SKOJOTHYECKHMMH MpoOJieMaMy YeJOBEYeCTBa; OLEHUBATh IOCIEICTBUS
CBOCH JEATENPHOCTH 10 OTHOIIGHUIO K OKPY)KAIOLIeH NpUPOIAHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOAEH; OOOCHOBBIBaTH M COOJIOJATh  MEpHI
npoduIakTUKU UHQEKIMOHHBIX 3a00JIeBaHMii, MpaBuiIa MOBEICHUS B MPUPOJIE U 0OecTeyeHHs
0e30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B YPE3BBIYAMHBIX CUTYalUSX MPUPOTHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu3OoBaThb COBPEMEHHBbIC Hay4YHBIE OTKPBITUS B 00JacTH
OuoJjoruu;

pa3BUTHE y 00YYaIONINXCS WHTEIUIEKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSIMH M COBPEMEHHBIMU HCCJIEIOBAaHUSMU B OHOJIOTHH,
pemaeMbpIMi €10 ITPpoOJIeMaMy, METOJOJIOTHEel OWOOTHYECKOro HCCIEeIOBaHUS, MPOBEIACHUS
HKCIEPUMEHTAJIbHBIX HCCIIEJOBaHUM, pelIeHus OHOJOrMYEeCKUX 3a/4ad, MOJEIMPOBAHUS
OHOJOTrNYeCKNX 00BEKTOB U MPOLIECCOB;

BOCIIUTAHHUE Y OOYYAIOIIMXCSl IEHHOCTHOTO OTHOIICHUS K KMBOW MPUPOJE B LIETIOM H K
OTHENbHBIM €€ O0beKTaM M SBJICHUSM; (OpPMHUPOBAHME HKOJOTHYECKOW, Te€HETHYECKON
IPaMOTHOCTH, OOIIEH KyJIbTYyphl IMOBEIEHHUS B TPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUH;

npuodpereHre 00y4aromMMUC KOMIIETEHTHOCTH B PAllMOHAIIBHOM MPUPOOIOIb30BAHUH
(coOnrosmenue mMpaBWJI TOBENCHHS B MPHUPOJE, OXPaHbI BHJOB, AIKOCHUCTEM, OHOCHEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIONCHHUS Mep
npodunaktuku  3aboneBaHuii, oOecreyeHne  OE30MACHOCTH  KHU3HEACSITEIBHOCTH B
Ype3BbIYAHBIX CUTYalUsAX MPUPOJHOTO M TEXHOICHHOTO XapaKTepa) Ha OCHOBE UCIOJIb30BAHUS
OMOJOTrNYECKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JaHME YCJIOBMHM JJIi OCO3HAHHOIO BbIOOpa OOy4YaIOUMMHCS WHIUBUIAYaTbHOU
0o0pa3oBaTeNbHOW  TPAaeKTOPUH, CIOCOOCTBYIOLIEH MOCHEayoUEeMy HpoQpecCHOHATbHOMY
CaMOOIIPEJICIEHNI0, B COOTBETCTBUM C HWHAMBUAYAJIbHBIMH HHTEpECAMHU U MOTPEOHOCTAMHU
peruoHa.

OO01iee 4mMClIO YacoB, OTBEACHHBIX Ha W3ydyeHUE OHOJOTMM Ha YriayOJIEeHHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 yaca: B 10 kmacce — 102 wgaca (3 waca B
Hezeno), B 11 kimacce — 102 gaca (3 4aca B Hezento).

OTb6op opraHu3alMOHHBIX  (OpPM, METOJOB H CPEACTB OOydYeHHs] OHOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEUM(PHUKU €ro COJEp>KaHUS U HANpaBIEHHOCTU HA MPOAOKEHHE
O6uonornyeckoro o0pa3oBaHUsT B OPraHMU3ALUAX CPEIHEro MPO(PECCHOHATBHOTO U BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIOBHEM IMPH O0yYeHMHM OMOJIOTMU Ha YIiayOJIEHHOM YpOBHE SBIISETCS
MpPOBEACHUE JAa0OpPaTOPHBIX U TMpakTHUeckux pabor. Takke ywacTtue oOydammxcs B
BBIMIOJIHEHUH  TMPOEKTHBIX U y4eOHO-HCCIIEJIOBATENIbCKUX  paboT, TeMaTuka KOTOPBIX
ONpEAENAETCS YUYUTEIIEM Ha OCHOBE MMEIOIIMXCS MaTepUabHO-TEXHUUYECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE KVYPCUBOM, HE BXOJUT B  IPOBEPKY
rocyznapcTBeHHoU utorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas: Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku M u3ydaemble UMM mpoOiembl. DyHaameHTaldbHbIC, MPUKIATHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUH.

3HadyeHrne Ouojoruu B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. I[lpodeccun, cBszannpie ¢ Owuonorueil. 3HaueHue OWONOTMM B MPAKTHYECKON
JEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO3AWCTBE, IPOMBILIJIEHHOCTH, OXpPaHE
PUPOJIBIL.

JleMoOHCTpaL U

[Toptpetsr: Apuctotens, Teodpact, K. JIlunnei, XK. b. Jlamapk, Y. apsun, VY. I'apseii, I'.
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, U. . MeunukoB, H. . Basunos, H. B.
Tumodees-Pecosckuid, [Ix. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuubl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT n3ydeHus: ouonsoruu. CBONMCTBA )KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTb WU ILIE€JIOCTHOCTb, CIIOXKHOCTh U YHOPSAAOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb, CaMOOpPraHW3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APaAXKUMOCTB,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOoBHM OpraHu3alld JKHUBBIX CHCTEM: MOJEKYJISPHBIA, KIETOYHBIA, TKAHEBbIN,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepusbiil. IIporeccsl, MPOUCXOASANINE B KUBBIX cucTeMax. OCHOBHbIE MPHU3HAKH >KUBOTO.
Kuznp kak (opma cymecTBoBaHus Matepuu. Hayku, usydaroniue >KuBble CUCTEMBl Ha Pa3HbIX
YPOBHSIX OpraHU3alllu.

N3yuenune xuBbIX cucteM. MeToapl Ouonormdeckod Hayku. HaOmrogeHue, n3mepeHwue,
DKCIIEPUMEHT, CHCTeMaTu3auus, MeTaaHanus3. [loHsaTMe O 3aBUCUMOH M HE3aBHCHUMOM
nepeMeHHO#. [lnanupoBanue skcnepumenta. I[locraHoBka u mpoBepka rumote3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ H0CTOBEpHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. O1eHKa
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3ylbTaToB. [IpHunHbBI MCKaXXEHHUS PE3yJIbTAaTOB HKCIIEPUMEHTA.
[ToHsITHE CTATUCTHYECKOTO TECTA.

JleMoHCTpan U

Tabmuuper u cxembl: «OCHOBHbIE TPU3HAKH JKU3HU», «bHOJOrHMYeckre cucTteMsly,
«CBONCTBA )KMBON MaTepun», Y pOBHHM OPTraHU3ALMH KUBOU MPUPOIb», «CTpOeHNE )KUBOTHON
KIneTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPraHu3May,
«buoreonenos», «buochepay, «MeToabl U3ydeHUS KUBOH IPUPOIBD».

OGopynoBanue: 1abopaTtopHOE 000PYAOBAHUE JIJIsl TPOBEACHUS HAOIOACHHHN, U3MEPEHUH,
SKCHEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3aMUHBIX METOAOB IPU H3YYEHUM MKUBBIX
CUCTEM.



Tema 3. buonorus Kierku

Knerka — cTpykTypHO-(YHKIHOHATIbHAS €IMHULA JKUBOTO. VICTOpHS OTKPBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOU TEOPHH.

Metonbl MOJNEKYISIpHOW M KJIETOYHOH OMOJIOTMH: MHUKPOCKONMsS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHumanbHoe  HEHTpUYTHpOBaHHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (PuUKCUPOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongoranvnas muxkpockonus. Bumanvnoe (npusicuznennoe) uzyuenue Kiemox.

JdemMoHcTpauMu

[Toptpetsr: P. I'yk, A. JleBenryk, T. l1IBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «cTtopus
pa3BUTUSA METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, *UBOTHBIX MU
OakTepuaIbHBIX KIETOK.

IIpakTuyeckass padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anexkTpodopes, nuddepennnansHoe neHTpudyruposanue, [TLP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XUMUYECKU COCTaB KIETKU. Makpo-, MUKpPO- U YIbTPaMUKPOAJIEMEHTH. Bona u €€ ponp
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIUIOPETYJIALHUN.
MuHepanbpHble BEILIECTBA KJIETKH, UX OMooruyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranndeckue BEIECTBA KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoi Mojekyinbl. IlepBuuHas cTpykTypa Oenka, menTugHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccugukarus 6enkos. buonornueckue GyHkuu 6enkos. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHUbl, OJIMrocaxapujpl M mojucaxapuabl. OOmumid
IUIaH CTpOeHuss U (U3MKO-XMMHUYECKHE CBOMICTBa YriieBoAoB. buonoruueckue ¢yHkunn
YTJIEBOJIOB.

Jlunuasl.  I'mapodunbHo-ruapodoOHBIe  cBoifcTBa.  Knaccudukauus — munmaos.
Tpurnunepunasl, pochoaunuibl, BOCKU, cTepouibl. bruonornyeckue ¢pynkuun nunuaos. Oomme
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4decTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunossie kucnorel. IHK n PHK. Ctpoenune HyknenHoBbIX KucioT. HykneoTumasl.
[Mpuniun komminementapuoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas crupaib.
Mectonaxoxaenue u ouonornueckue ¢pyuknuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Ctpoenune monekyinsl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosornyeckue
¢ynkuun  AT®. BoccTaHoBIEeHHBIE TMEPEHOCUYUKH, UX (QYHKUMU B KiIeTke. /pyeue
HyKneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OMOXMMHYECKHE W OHOpU3NYECKUE HCCIEAOBaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMoOINieKyl. Mooeruposanue cmpykmypvl U QYHKYui
Ouomonexkyn u ux komniekcos. KomnvromepHulii ouzaiin u op2anuieckull cunmes 6UOMONEKYI U
UX HenpupoOHbIX AHALO206.

JeMoHCTpauMu

[Moptpertsr: JI. [oaunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ©. Caurep, C.
IIpy3unep.



Huarpammbl:  «PacmipeneneHre XUMHYECKHUX JJIEMEHTOB B HEXHBOW  MPUPOIE»,
«PacrnpenesieHue XUMAYECKUX JIEMEHTOB B )KUBOU MIPUPOAE.

Tabmuubl u cxemsl: «llepuoanueckas TaOnMIa XMUMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYyJIbl BOABI», «BemectBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTYypbl O€NKOBOH MOJEKYNb», «CTpoeHHEe MOJEKYd yrieBoaoB», «CTpoeHHE MOJIEKYI
ununoBy», «HykiienHoBble KUCIOTHIY, «CTpoeHHe MOJIEKYIbl ATD».

Ob6opynoBanue: XUMHUYECKas Mocy1a ¥ 000py10BaHHE.

JladopaTropnasi padora «OOHapyKkeHHE OCJTKOB ¢ IMTOMOIIBbIO KaY€CTBEHHBIX PEAKITUI».

JlaGopaTopuas pabora «/ccnenoBaHne HYKJIEHMHOBBIX KUCIIOT, BBIIEICHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tumsl KJIETOK: 3yKapHOTHUYecKass M Ipokapuorudeckas. CTpyKTypHO-(YHKIHOHAJIbHbIC
00pa30BaHUs KJIETKU.

CtpoeHHe TPOKApUOTHUYECKON KIeTku. KietodHass crTeHka OakTepuid ©  apXew.
OcoOeHHOCTH CTPOCHUS TeTepOoTpodHOI 1 aBTOTPO(HOM MPOKAPHOTHUECKUX KIETOK. MecTo u
pOJIb MPOKAPHOT B OMOLIEHO32X.

Crpoenue n (hyHKIIMOHMPOBAHUE dyKapHOTHUecKOoW kieTku. [Inasmarnyeckas memOpaHa
(mnazmanemma). CTpykTypa Iula3MaTUyeckoil MeMOpaHbl. TpaHCIOPT BELIECTB 4Yepes
IUTa3MaTHYECKyI0 MeMOpaHy: maccuBHBIN (nuddy3us, obneruéHHas auddysus), aKTUBHBINA
(mepBUYHBIA U BTOPUYHBIM akTUBHBIA TpaHcnopt). Ilomynmponumaemocts MemOpansl. Pabota
HaTpUil-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOLUTO3, (arounTo3. Dk30unTo3. KinerouHas creHka.
Crpykrypa v QyHKUINU KJIETOYHOW CTEHKU pacTeHUM, TpuOoB.

[urornaszma. Ilutozoms. [lutockener. [IBwkenue muToriasmbl. OpraHOHWABI KIETKH.
OnHomeMOpaHHbIE OpraHOUABI KIETKH: 3HjomiIazMaruyeckas cetb (DIIC), annmapat I'ombmku,
JU30COMBI, UX CTpoeHHE U (QYHKUMHU. B3auMOCBS3b 0JHOMEMOpaHHBIX OPTaHOMUJOB KIIETKH.
CrtpoeHue TrpaHyNIIpHOTO peTukynyma. Mexanusm wuanpasenenus 6Oenkos 6 OIIIC. Cunres
pacTBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX  MeMOpaH. [mankuili  (arpaHyssipHBIi)
sHJI0MIa3MaTHYeckuil petukynyMm. CekperopHast (GyHkuMs anmapara [ombmxu. Moougukayus
benxoe 6 annapame I onvoxcu. Copmupogxa benkog 6 annapame I onb0xcu. TpaHCHIOPT BELIECTB
B KJeTke. Bakyonu pacturtenbHbIX KieToK. Kiterounsiit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBI KJIETKH: MHUTOXOHIPUHU, IIACTUBL. [Ipoucxoorcoenue
mumoxouopuui u niacmuod. Cumbdbuocenez (K.C. Mepeockosckuii, JI. Mapeynuc). CTpoeHue u
GyHKIMHM MHUTOXOHApUH U miactui. [lepBUuHBbIE, BTOPUYHBIE M CIIOXKHBIE IUIACTHIBI
(OTOCUHTE3UPYIOUINX JYKapHOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHUX
pacTeHuil.

HememOpannbie opranouzs! kieTkd CTtpoeHue M (GyHKIHH HEMEMOpaHHBIX OPraHOMI0B
KIeTku. PuGocombl.  Ilpomesicymounvie  guramenmol. MukpodunamMeHTsl. AxmuHogvle
Muxkpogunramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeYHbIX KIEeMmOK.
Muxkpotpybouku. Knerounsiii nentp. CrpoeHHe U JBHKEHHE KIYTUKOB M PECHHUYEK.
MuxkpotpyOouku nuTorasmel. Llentpuons. benku, accoyuuposannvle ¢ MUKPOQDUIAMEHMAMU U
Mukpompybouxkamu. Momopnvie 6eaxu.

SAnpo. OOonouka sapa, XpOMaTHH, KapUOIUIa3Ma, SIAPBIMIKH, UX CTPOEHHE U (DYHKIIMH.
SAnepHbiii 6enKOBBIM MaTpUKC. [IpOCTpaHCTBEHHOE PACIIOJIOKEHHUE XPOMOCOM B MHTEp(azHOM
aape. dyxpomamun u 2emepoxpomamut. Benku XpoMaTHHa — THCTOHBI. /JuHamuxa s0epHoll
06010YKU 8 MUmo3e. 0epHulil MpaHcnopm.



Knerounsie  BkimtoueHusi. CpaBHHUTENbHAsh  XapaKTEpUCTUKA  KIETOK  DYKapHOT
(pacTUTENBHOM, Y)KUBOTHOM, TPUOHOI).

JleMoOHCTpaL U

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

Tabmumpl U cxembl: «CTpoeHHE JSYKAPUOTHUYECKOW KJIETKH», «CTpOEHHE IKHUBOTHOM
KIeTKN», «CTpOEHUE paCTUTENbHON KiIeTKW», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOUN KIIETKI.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIpENnapaTbl PacTUTEIbHBIX, >XHUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KIETOK.

JlabopaTopnasi paGora «l3yueHue cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTnyeckas padora «I3yuyeHue cBOWCTB KJIETOUHON MEMOPAHBI».

JlabopaTopnasi padora «/ccnenoBaHue mia3Moin3a U JACMIA3MOJIM3a B PACTUTEIBbHBIX
KIIETKax.

IIpakTnyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BellecTB U NpeBpallleHNe JHEPTUH B KJIeTKe

AcCCUMUIISIIINS U TUCCUMUISILIMSL — JIBE CTOPOHBI MeTabonu3Ma. Tumbl 0OMEHa BEIIEeCTB:
aBTOTPOQHBIA U  reTepoTpodHBIA. YdyacTue KHUCIOpoAa B OOMEHHBIX MpoIEeccax.
OHepreruyeckoe oOecneueHue kierku: npespamieHue ATd B  0OMEHHBIX Ipoleccax.
DepMEeHTATUBHBINA XapakTep peakmuid KIETOYHOTO Merabonm3ma. DepMeHTH, UX CTpOeHHE,
cBoiictBa W MexaHusMm geiictBus. Kodepmentsl. OTnnuus (EepMEHTOB OT HEOPraHMYECKHX
KaTain3atopoB.  benku-akTuBaTtoppl W OEIKU-MHTHOMTOPBL.  3aBUCHUMOCTb  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIMI OT pa3IuYHbIX (PAKTOPOB.

IlepBUYHBII CHUHTE3 OPraHUYECKHX BELIECTB B KieTKe. DOTOCUHTE3. AHOKCUSEHHbIU U
oxcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparoujue nueMeHmsvl U NUSMEHMbL
peakyuonHozo yenmpa. Ponb xjopomiactoB B mpouecce (ortocuHTe3a. CBETOBas U TEMHOBas
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. TIpogyKTUBHOCTE (DOTOCHHTE3A.
BnusiHue pa3nuyHbIx paKkTOpoB Ha CKOPOCTh (POTOCUHTE3a. 3HAaUeHHE (DOTOCHHTESA.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOIINE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHHE XEMOCHHTE3a.

AHaspobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoXeHHUs U UX HCIIOJIb30BaHUE
YEeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTHMH W BO3OYIUTEIHN
00J1e3HEeH.

AdpoOHBIE OpraHM3Mbl. OTambl >HEPreTHUecKoro oobmeHa. IloaroToBUTENbHBIA STarl.
['mukonu3 — 6eCKUCIOPOAHOE pACHICTNIEHUE TIIOKO3HI.

buonoruueckoe okucieHue, Wik KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUI B mpolieccax
O6uonornyeckoro okucieHus. Lluxnmdeckue peakuuu. OxucnuTenbHoe ¢GochopuIupoBaHue.
Ouepeus membpannoz2o epaduerma npomonos. Cunmes ATD: paboma npomonuou ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpel  aHadPOOHBIM.
D hEeKTUBHOCTh YJHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

IToprpetsr: k. Ilpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DOTOCHHTE3», «DHEpPreTHUeckuii oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

Ob6opynoBaHue: CBETOBOM MHKPOCKOII, 000PYAOBAaHHUE JJIsl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.



JladbopaTopHasi paGora «/3yueHue KaTaIMTHYECKOW AaKTUBHOCTH (epMEeHTOB (Ha
IIpUMepe aMMJIa3bl WIN KaTanaas3bl)».

JlaGopaTtopnas paGora «lI3yueHne (EepMEHTATUBHOTO pACLICIUICHUS MEPOKCHIA
BOJZIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX).

JladopaTopnasi padora «CpaBHeHHE TIPOLIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JlaGopaTopnasi pa6ora «CpaBHEHUE MPOIIECCOB OPOKCHUS U ABIXAHUS.

Tema 7. HaciencrBenHasi uHpopMauus U peaju3anus eé B KIeTKe

Peaknuu marpuyHoro cuHresa. [IpyHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MATPUUYHOIO
cuHTe3a. Peanmmzanms HacienacTBeHHOM uWHQopmanuu. ['eHeTHyeckWii KOj, €ro CBOMCTBA.
Tpanckpunuusa — marpuusblii cuHTe3 PHK. IIpuHIUMIIBI TPaHCKPUIIIMKU: KOMIUIEMEHTAPHOCTb,
AHTUNApaLIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knremxke. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yyactue TpancnoptHeix PHK B GmocunTe3e Oenka. YcioBus
ouocunTesa 6enka. Koguposanue amuHokucnot. Pois pubocom B GnocuHTe3€e Oemka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuszalysi TeHoMa y MPOKapuoT U
JyKapuoT. Perynsiius akTUBHOCTH T'e€HOB y mpokapuoT. ['mmoreza omepona (. XKakob, XK.
Mano). Monekynapuvle MmexaHusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
pezynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOLECCOB B KiieTke. KiieTouHblii romeocTas.

Bupycer — HekiieTouHbIe (OPMBI )KU3HUA U 00NUTraTHBIC napa3uTel. CTpOEHHE MPOCTHIX U
CIIOXKHBIX BHPYCOB, PETpPOBHUPYCOB, OakrtepuodaroB. Kuzuenuwiii yuxn J[HK-codeporcawujux
supycos, PHK-codepaicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasa,
unmezpasa.

BupycHbie 3a0oneBanusi uenoBeka, KHBOTHBIX, pacrenmii. CIINJ], COVID-19,
COLIMATIbHBIE U MEUIIMHCKHE MTPOOIEMBI.

Buoungopmamuka: unmezpayus u ananus 6onvuux maccusos («bigdatay) ecmpyxmypnuix
buonoeuueckux OanHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@dynxyuu benxos. Cnocobvl 0ocmasKu 1eKapcme.

JleMoHCTpanuu

[Toprpetsr: H. K. Konsnos, /. 1. IBaHOBCKMiA.

Tabmuupt u  cxembl: «buocunTes Oenka», «['eHeTmueckuit Koay», «Bupycs»,
«baxTtepuodarm».

IIpakTuyeckas padora «Co3ianue MO BUPYCay.

Tema 8. /Ku3HeHHBIH UK KIETKH

Knerounsii mukmn, ero mepuoasl u perymsmus. Mutepdaza m muto3. OcoOeHHOCTH
mporieccoB, mpoTekaronux B uHTepdasze. [logroroska kimetku k aeneHuto. [IpecuHTeTHYECKNA
(TTOCTMUTOTUYECKHUI), CHUHTETHYECKUH W TMOCTCHHTETUYECKUH (MPEMUTOTUUYECKUI) MEPUOIBI
uHTEpQa3bl.

Marpuunslii  cunte3 JHK —  permmmkamms.  Ilpunnuner  perumkanum — JJHK:
KOMIUIEMEHTApHOCTh,  MOJYKOHCEpBATUBHBIA  CHHTE3, aHTHNApPaUIEIbHOCTh. MexaHu3M
perummkanuu  JIHK.  Xpomocombl. Crtpoenne xpomocoMm. Temomepel U Tenomepasa.
XpOMOCOMHBIM HA0Op KIETKH — KapuOoTUN. JMIIOMAHBIN M TalulOMIHBIA HaOOpPBI XPOMOCOM.
["'omoniornynbie XpoMocoMBI. [10710BbIE XPOMOCOMBI.

Henenne kierkn — mMuto3. CTagum MHUTO3a M NMPOUCXOJSAIIME B HUX IPOLECCHI. THIIBI
muto3a. Kaprnokunes u nurokunes. bruongornueckoe 3Ha4eHHE MUTO3A.

Perynsimuss MUTOTHYECKOTO IMKIA KieTkdu. [IporpamMmmupyemasi KiIeTo4Has THOENb —
aronTo3.



Knerounoe sapo, XxpoMocoMbl, (GyHKIIMOHANIbHASI TEHOMUKA. Mexanuzmsl nponughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemka» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuupl u cxembl: «Ku3HEHHBIM LUK KIETKH», «Muto3», «CTpoeHHe XPOMOCOM),
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpomIpenaparbl: «MHTO3 B KIETKaX KOpELIKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTO3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEAESATEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJHOKJIETOUYHbIE BOJAOPOCIH, Apyrue mpoTucTtsl. KomonuaabHbie
OpraHU3MBI.

B3anMocBsI3b 9acTel MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHe: oOpazoBaTenbHAs, MOKPOBHAS,
MPOBOJINIAs, OCHOBHAsA, MexaHnueckasd. OcoOOEHHOCTH CTpoeHUs, PYHKUUNA W PacHOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4Ye€JOBeKa. THUNBI JKUBOTHBIX TKaHEW: dIUTETHATbHA,
COEMHUTENbHAsA, MbllleuHas, HepBHass. OCOOCHHOCTH CTPOEHUs, (PYHKIMHA U PaCHOTIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprassl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4yenoBeka. DyHKIMK OpraHOB U CUCTEM OPraHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmilt. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIil U BHyTpeHHMI ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS
KOCTEH.

JBmwxeHue opraHu3MoB. JIBM)KEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
JKTYTUKOBO€, pEeCHUYHOe. J[IBM)K€HHE MHOTOKJIETOYHBIX pACTEHUH: TPOMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJIIETOYHBIX JKUBOTHBIX M UeJIOBeKa: MbllieuHas cuctema. Pedrekc. CkenerHsie
MBIIIIIBI U UX padoTa.

[Tutanue opranusmos. [loriomieHre Bojabl, YIIEKUCIOrO raza 1 MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTanue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHIIEBapEHHUE.
[lutaHre NMO3BOHOYHBIX MKUBOTHBIX. OTAENbl MUIIEBAPUTENBHOTO TpakTa. llumieBaputenbHble
xene3bl. [IuieBapurenbHas cucTeMa 4eloBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MoBEepXHOCTh. JKabepHoe U JErodHoe
IbIxaHue. JlpIxaHWe TO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. JBOJIOIMOHHOE YCJIOKHEHHE
CTPOCHHMs JETKUX ITO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cHCTeMa 4YeloBeka. MexaHu3m
BEHTWISILIMM JIETKUX Y NTUI U MIIEKONUTaoImuX. Perynsanus apixanus. [{pixarenbHble 00bEMBI.

TpaHcnopT BelEeCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBlI pacTeHui. TpaHCnoOpT
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus..  OBOJIIOIMOHHBIE  YCIOXHEHHS  CTPOCHHS  KPOBEHOCHOH  CHCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepana u e€ perynsus.

Beinenenne y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Cokpatutenbuble Bakyonau. Opranbsl BbiaeneHusa. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThI OPraHoB BblesieHus. CBs3b MOJOCTU Tea ¢ KPOBEHOCHOU
Y BBIICTUTEIBHOM cUCTEMaMU. BpineneHrne y MmO3BOHOYHBIX XKMBOTHBIX M dYesioBeka. [loukwu.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHrue MOUH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBIX pacTeHuid. Kytukyna. CpencrBa nacCUBHON U
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX TIPOM3BOAHBIC. 3alllMTa OpraHu3Ma
or Oone3nedl. MMmyHnHas cucrema uenoBeka. KileTOuHBII W TyMOpalbHBII HWMMYHHUTET.
Bpoxnéuuslii u  npuoOpeTéHHBIM  cnenuduueckuii MMMyHHTET. Teopus KIOHAIBHO-
cenexktuBHoro nmmyHnurera (I1. Opnux, ®@. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

Pa3apaxxuMocTe M perynsauuss y OpraHu3MoB. Pa3ipakuMoCTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POocToBble BeleCTBa U HX
3HauEHUE.

HepBHas cucrema u peduieKTopHAs peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOEHUST HEPBHOM CHCTEMBI y JKMBOTHBIX. OTHembl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pednekc u pednexkropnas nyra. bezycrnoBHbie u
YCJIOBHBIE PE(IIEKCHI.

['yMopasibHast perynsmusi W SHIAOKPUHHAS CHUCTEMa >KMUBOTHBIX W 4YesoBeka. JKeresbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMMOCBA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCINY,
«bakrepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMBbI OpPraHoB
MO3BOHOYHBIX JKHUBOTHBIX», «BHYTpeHHEe CTpOeHHWE HACEKOMBbIX», «TKaHU pacTeHHII»,
«KopueBsie cuctembr», «Ctpoenue ctedinss», «CTpoeHHE IHMCTOBOM IUIACTUHKMY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumieBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/prxarenbHass  cucrema», «HepBHas cucrema», «Koxka», «MplllleyHas cuCTEMay,
«BbraenurenbHas cucremMay, «JHIOKpUHHAA cucTteMay, «CTpoeHue MbIIbD, «MMMyHHTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHus pacTeHHi», «KpOBEHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE J0XKIEBOro
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema mnTuiy, «HepBHas cucTeMa MIICKOHUTAIOIIUX,
«HepBHas cuctema yenoBekay», «Peduexcy.

OOGopynoBaHue: CBETOBOW MHKPOCKON, MHUKPOIpENapaThl OJHOKJIETOYHBIX OpPTaHU3MOB,
MUKpOIpenaparsl TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIC
9K3EMIUIAPhl KOMHATHBIX pacTeHU, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BJIa)KHbIE IperapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJIEKIIUN OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opysoBaHue HJs JEMOHCTpPAIMM TMOYBEHHOTO U BO3AYIIHOTO TIMTAHUS PACTCHUH,
pacuieryieHus Kpaxmaina M OelkoB ToJ JeiictBueM (epMEeHTOB, OOOpYyIOBaHUE IS



JEMOHCTPALIMHU ONBITOB MO U3MEPEHUIO )KU3HEHHOM €EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHBIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Tra Pa3InYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPTAaHNU3MOB

®opMbl pa3MHOXKEHUSI OPraHU3MOB: Oecrionoe (BKJIoYas BEreTaTUBHOE) U 10JI0BOoe. Buibt
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTanus, KIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kieTkH, unu ramerel. Meiio3. Cranguu Meiosa.
IToBenenue xpomocoM B Menose. KpoccuHrosep. buosnorndyeckuii CMbICI MEHO03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKUBOTHBIX. [loyioBbIe — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmI00TBOPEHHE W IMOPUOHAILHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OTUIOJIOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEeHE3a KUBOTHBIX (Ha MPUMeEpe JIATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunuposanuoe opodrenue. bracmyna, muno
onacmyn. OcobeHHOCTH APOOIEHUsT MIIEKOMUTAIOMUX. 3apOJbIIIEBbIC JIUCTKU (TaCTPYJISALMS).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anMmHOe BiHMsHUE YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUlaHa CTPOCHUS
JKUBOTHOTO KakK pe3ynbTaT HepapXUUYeCKHX B3aMMOJEWCTBUI reHOB. BiusHue Ha
AMOPHOHAIEHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CPE/IbI.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbI nepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHUe MPSIMOrO0 M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunel pocta >KMBOTHBIX. @akTOpbl PETYISIIUM POCTAa KUBOTHBIX U 4yenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYesloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYecKHe MPOLECCHI.

PasmHoxenue u pasButue pacteHuil. ['amerodur m crnopodur. Melo3 B KU3HEHHOM
nukie pacreHuil. OOpaszoBaHue cmop B Imporecce Meifoza. ['ameTorenes y pacTeHMI.
OII0g0TBOPEHNE W Pa3BUTHE PACTUTENBHBIX OPraHu3MOB. JIBOWHOE OIUIOJIOTBOPEHHE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJIsLUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JeMoHCcTpan U

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

Tabmunpl u cxembl: «BereraTuBHOe pa3MHOKeHUE», «TUIBI GECTIONOro pPa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meito3», «Xpomocombl», «[amerorene3y», «CTpoeHHE SHULEKIETKH U CIIEPMATO30UJIay,
«OcHOBHBIE cTaauu OHTOreHe3a», «lIpsiMoe m Hempsmoe pa3BUTHE», «Pa3BUTHE MaliCKOro
Kykayn, «Pa3Butue capanum», «Pa3Butue narymkn», «/[BoliHOe OMIONOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYIOJBbHBIX pacTeHUN», «KU3HEHHBIN UK
MOpPCKOM  KamycTel», <«OKuM3HEHHBIM LUKI MXxa», <OKW3HEHHBIH LMK NAnOpOTHUKAY,
«KU3HEHHEIN IUKJI COCHED.



OOGopynoBaHue: CBETOBON MHUKPOCKOII, MUKPOTIPETapaThl SUIIEKICTOK U CIIEPMAaTO30HM/IO0B,
Mojienb «L{uKIT pa3BUTHS JATYLIKI».

JlabopaTtopnass paGora «l/I3yueHue CTpOEHMSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKM Kak Hayku. Pabotel I'. Mengpens, I'. ne
@®puza, T. Moprana. Pomb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Paborsr H. K.
Konsosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIM NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YMCTast JIMHUS, THOPUABI, reHOTHN, (QeHotur. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOIOTUYECKUI, MOJIEKYISIPHO-TeHETUYECKHI.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeToIbl TeHETUKIY, «CXEMbI CKPELIUBAHUS Y.

JlaGopaTopHas pa6ora «/[po3oduia kak 00BEKT FTeHETUUECKUX UCCIIEI0OBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpPa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBanHus. Bropoit 3akoH MeHnens — 3aKkoH
pacuienieHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['nnoresa
YUCTOTHI FaMeT.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. Tpetuil 3akoH MeHnens — 3aKOH HE3aBHCHUMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruieHHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOe HacIeI0BaHNE
T€HOB, HAapYIIEHNE CLETUIEHNS MEXy TeHaMU. XpOMOCOMHasl TEOpHUsl HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS Iosla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI NoJ. [eHeTwdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIIEHHBIX C TIOJIOM.

I'enotun kak uenoctHass cucrema. [lnefiorponusi — MHOMKECTBEHHOE JIECHCTBHE TI€HA.
MHoOeCcTBEHHBIM ayuienu3M. B3aumoneicTBue HeauleNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

I'eHeTMYECKMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX TMPOIECCOB, TOBEJACHMS W KOTHUTHUBHBIX (QYHKIMHA. [eHeTnueckue
MEXaHU3Mbl CUMOHMOT€HEe3a, MEXaHU3Mbl B3aUMOJACUCTBUS «XO3SIMH — MapasuT» U «XO35SUH —
MuKpoOnom». ['eHeTHuecKre acreKThl KOHTPOJIS U U3MEHEHUS HacjeICTBEHHON nH(popMaluu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpanuu

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



Tabmuupl 1 cxembl: «llepBriii U BTOpO#t 3akoHbI MeHnens», «petuii 3akon Menaens»,
«Ananuzupymoliee ckpeumBanuey, «Hemnonnoe noMmunupoBanuey, «CLeIIeHHOE HACIeJOBaHUE
MPHU3HAKOB y Apo30d by, «I eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiis,
«Kapuorun ntuisb», « MHOXKECTBEHHBIN ajiean3M», «B3anMoaencTeue reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALlMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJIsl IEMOHCTPAMU CLEIVIEHHOTO HACJIEeA0BaHUs MIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckass padora «/3ydyeHue pe3yabTaTOB IUTHOPHAHOTO CKPEUIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

B3anmopnelictBie reHoTtuna u cpeapl npu (GopmupoBaHuH (eHoTHNa. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TpPHU3HAKU. BUIbl  HM3MEHYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHas U3MEHYUBOCTb. Ponb cpenbl B GhopMUpOBaHUHM MOJIU(DUKALIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanunoHHsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

I'enoTunuueckass u3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bubl
TeHOTUITUYECKOW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOuHaTtuBHasi M3MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOM
W3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHUYMBOCTU B CO3J]JaHUU T€HETUYECKOTO Pa3HOOOpa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyrtalimonHas W3MEHYMBOCTb. BHIbl MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE W IUTOIUIA3MATHYECKHUE MYTAIUU.
Comaruueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHME HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, DPOJb INULEHEeMUYECKUX (PaKkmopo8 6 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpanun

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumpl u cxembl: «Bunmbl u3mMeHumBOoCTHY, «MomudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3y»,  «OminogorBoperue»,  «[ eHeTndyeckue
3a00JIeBaHUS YeIIOBEKay, «BUIbl MyTammii.

OOGopynoBaHue: JKMBBIE W TepOapHbIC HK3EMIUISIPhI KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOMA
n3MeH4UBOCTH. [IocTpoeHre BaprallMOHHOIO psiia U BapUALMOHHON KPUBOW.

IIpakTuyeckas padora «Myrtanuu y Apo30(ribl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuorun uenoBexka. MexayHapogHasi MporpaMma HUCCJIEJIOBAHHMS T'E€HOMa YEJIOBEKa.
MeTobl U3YYEeHUS TEHETUKH YETIOBEKAa: T€HEAIOTMUECKU, ONMM3HEIOBBIN, [UTOTCHETHICCKHIA,
MONYJIALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne



TE€HOTHIA: TIOJIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ noMobro [TI[P-
anaymza. HacnencrBennsie 3a00sieBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIEC OOJIE3HH YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MPEApacloIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUH M JICUCHUU TeHETHYECKUX 3a00JieBaHUM YeloBeka. MeauKo-reHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTHUYECKUE aCIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHl MOBBIMICHHOW YYBCTBUTEIHHOCTH YEIIOBEKA K (PU3NYCCKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabl M3YUYCHHS] TCHETUKH YEIOBEKAy,
«["eneTnueckue 3a001€BaHUS YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHue U aHAIU3 POJIOCIOBHOW.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOrooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/JaHMM COPTOB pacTeHUM U mnopoa KUBOTHbIX. CopT, mnopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcIeACTBEHHON m3MeHunBoct H. WM. BaBuiioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Otanbl KOMOWHAIIMOHHON cenekiuu. McnplTaHue mpou3BoauTeneil mo motroMctBy. OTOOp MO
TEHOTHITY C MIOMOIIBIO OIEHKH (PeHOTHIA TOTOMCTBA M OTOOP IO T€HOTHUITY C TIOMOIIbIO aHATN3a
JHK.

HckycCcTBEeHHBIH MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuanmoHHBIN U
XUMHUYECKMM MyTareHe3 KaK MCTOYHMK MYyTallMid Yy KYyJIbTYpHBIX (DOpM OpPraHHU3MOB.
Hcnonp30BaHWE T'€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYEHHS UCXOAHOTO MaTepralia JIJIsl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpeluBaHue, Wik UHOpuauHT. HepoacTBeHHOe CKpemuBaHue, Wik ayTopuauHr. ['erepos3uc u
ero mpuyuHbl. Mcnonp3oBanue reTepo3rca B cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHIOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUH U
JKUBOTHBIX. «3€1EHAsI peGONIOYULY.

CoxpaHeHHEe U U3YYECHHE T€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTEHHH U MX JAUKUX
poauuei sl CO3/IaHMsI HOBBIX COPTOB U TMOPHUIOB CEIIbCKOXO3SIMCTBEHHBIX KYNIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX YIYYUEHUS CYUeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCXOXKICHHUS U MHOT000pa3us KyJIbTYpHBIX pacTCHUID,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHON HM3MEHYMBOCTH», «METOIbl CENEKLIHUN»,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlabopaTopnasi padora «/3yueHue cCOPTOB KyJbTYypHBIX PAaCTEHMM M MOPOJ IOMAaIIHUX
KUBOTHBIX).



JlaGoparopHas padora «/3ydyeHue MeTOI0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikcekypeust «OCHOBHBIE METO/Bl M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATEIbHbIN y4acTOK, B TEIJIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HX XapaKTepUCTHKa. TpaauluoHHas OWOTEXHOJIOTUs: XJeOomeueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuii cuute3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CozlaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHAPaBIEHHOTO  M3MEHEHUS W
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO NTOJIYYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAILNUX
HE BCTpEYarolluecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas mHkeHepus. MeTonpl KynbTypbl KIETOK M TKaHEHM PAaCTEHUM M KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comartudeckuii smOpuoreHe3. lcmomnbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosearnue
MOHOKNIOHANbHBIX U NONUKIOHANbHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SIMLEKIETOK W KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasl M TeHHass MH)XEeHepHs. VICKyCCTBEHHBIN CHHTE3 T'€éHa U KOHCTPYUPOBAHHE
pexomOunantHeiX JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs W MEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTHUYECKHE M OSTHYECKHE Npo0JieMbl TI'e€HHOU
UHXECHEPUHU.

Menununackue ouorexnonorun. [ToctreHoMHuas nudposast megununa. [1LP-1uarnoctuka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvonH)xeHepuss i pa3paboTku  (PyHIAMEHTaJIbHBIX OCHOB MEAMUIUHCKUX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIHMi TPEXMEpPHOro OMONPUHTHHra U
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

Coznlanue BEKTOPHBIX BaKLMH C LIEJIbI0 OOecreyeHHs: KOMOMHMPOBAHHOM 3alllUThl OT
B030ynuteneit OPBU, ycraHoBieHue MOJIEKYISpPHBIX MexaHu3MoB (yHkimonupoBanus PHK-
COJIepKalX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OMacHbIe 3a00J1€BaHMs YeIOBEKa U )KUBOTHBIX.

JleMoOHCTpaLun

Tabmunpr u  cxembl:  «lcrnonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBINIJIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxkeHepus», «I eHHas HHKEHEPUD».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNOrns — BaKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).



11 KUIIACC

Tema 1. 3apo:kaenne 1 pasBUTHE IBOJIOLMOHHBIX NPeACTaBJIeHUH B 0M010rMI

OposmonnonHas teopus Y. Jlapuna. IIpennoceuiku BO3HUKHOBEHMS JapBUHU3MA. JKH3HBb
Y Hay4Has JedatenbHocTh Y. JlapBuHa.

JBuxkymue cuinbl 3Boarouud  BuaoB 1o Y. JlapBuHy (BbICOKass HHTEHCUBHOCTH
pa3MHOXKEHUS OPraHU3MOB, HAcCJIEJCTBEHHAas HM3MEHYMBOCTb, OOppOa 3a CyLIECTBOBAHHUE,
€CTECTBEHHBIH M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopuu sBomtonuu (CTD). HelrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas 3BOJIOLMOHHAS OMOJNOTHSA. 3HAUCHHE IBOJIOIMOHHON TEOPUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JdeMoHcTpannn

[Toptpetsr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, D. XK. Cent-Unep, XK. Krosbe, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuubr u cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunnew)y», «JlecTHuna >kuBbIX
cymectB (mo Jlamapky)», «MexanusMm ¢GOpMUPOBaHUS TMPHUCIOCOOJICHUM y pAcTeHUUd U
*KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapuipyra nyremectsus Y. lapsuna», «Haxonku Y.
Hapsuna», «@Popmbl 060pb0OBl 3a cymectBoBaHue», «llopoasl romybei», «MHoroobpasue
KyJIbTYpHBIX (hopM KamycTh», «I1opoabl TOMaNIHUX KUBOTHBIX», «Cxema 00pa3oBaHusI HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIICHUS IBMKYIIUX CHUJ 3BOJIOLUN», «OCHOBHBIC
MIOJIO’KEHUSI CUHTETUUECKOM TEOPUH IBOJIIOLIUNY.

Tema 2. Mukpo3sBosonus 4 eé pe3yabTaThl

[Tomynsiuust Kak B3JeMeHTapHas eAuHuNa 3Bomolud. CoBpeMEHHBbIE METOJbl OLEHKU
TeHETUYECKOT0 pa3Ho00pa3us U CTPYKTYpbI Monyssiiuid. MI3mMeHeHue reHodoH1a MONMyIsIuY Kak
DIIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH TreHeTHueckoro pasHosecusa Jx. Xapau, B.
Baitn6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMHU. MyTallMOHHBIA Mpolecc.
KomOunatuBHass m3aMeHuuBOCTh. [lpeli reHoB — ciiyuyaiiHble HeHaNpaBiICHHbIE H3MEHEHHUs
qacToT ajulened B momymsauusax. D¢¢exT ocHoBatens. IDpgexkm OYMubLIOUHO20 20PIbILUKA.
CHudiceHue 2eHemuuecko20 pasHoodpasusn: npuuuusl u creocmeus. Illposenenue >¢pexma
opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murparuu. W30msmus  TOMyISIUi:
reorpaguueckas (IpOCTPaHCTBEHHAs ), Ononornyeckas (penpoayKTHBHAS).

EcrectBennblii oTO0p — Hampapistomuid ¢aktop 3Bomonund. DopMbl ecTeCTBEHHOTO
otOopa: JIBWXKYLIUH, CTaOWIM3UPYIOUIUH, paspeiBatomuii (au3pyntuBHbI). [lonoBoit otGop.
Bo3HUKHOBEHNE U 3BOJIOIMUS COLMATBHOTO MOBEICHUS KUBOTHBIX.

[TprcnocoOaeHHOCTh OPraHU3MOB KaK pPEe3yJbTaT MHKPO3BOIIONMU. Bo3HUMKHOBEHUE
npucnocoOiaeHuit y opranuzmMoB. Apomopdo3ssl U uanoagantauuu. [Ipumeps! npucnocodieHui
y opraHusMoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUe, OWOXHMUYECKUE, TIOBEICHUECKUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpazoBaHHe Kak pe3ylbTaT MHUKPOIBOJIOLHH.
N3onmsamust — xiroueBoil ¢akrop BupooOpazoBanus. I[lytm u cmocoObl BHI000pa3oBaHUS:
ajutonatpuieckoe (reorpaduyeckoe), CHUMMATpUUecKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monumonan3anus, rudpuanzanus). JJIuTenbHOCTh SBONIOIMOHHBIX POIECCOB.

Mexanu3msbl (OpMUPOBAHUS OMOIOTUYECKOTO pa3HO0Opa3usl.



Ponp 5BONIOIMOHHON OHMOJOTMM B pa3pabOTKe HaydyHBIX METOJOB COXpaHEHUs
6unopazHooOpaszus. MUKPOIBOMIONUS W KOIBOJIOLUS IMApPa3sUTOB M HMX XO035eB. MexXaHH3MbI
(GhOpMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JdemoHcTpauMu

[Toptpetsi: C. C. UerBepukon, 3. Maiip.

Tabmuubl u cxembl: «MyTalMOHHAS U3MEHUYNUBOCTEY, «llomysSIoOHHas CTPYKTypa BUAa»,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBmKylime CHIIBI  3BOJIOLHNY,
«OKosornyecKas M30JALMS MOMYJSIIUM ceBaHCKOM Qopenn», «l'eorpaduueckas H30IAIUSL
JIMCTBEHHUIIBI CUOUPCKOM M JTUCTBEHHUIIBI JaypcKoil», «[lomynasiuoHHbIe BOJHBI YUCIEHHOCTU
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro ot0opay, «Popmbl OOpbOBI 32
CYILLICCTBOBAHUEY, «MHpycTpuanbHbId MEJIAHU3MY, «Kussie HCKOIIaeMBIE»,
«ITokpOBUTENBCTBEHHAsI OKpacKka MXKHUBOTHBIX», «lIpenymnpexaaromas oKpacka >KUBOTHBIX)Y,
«®Dusnonoruueckre agantanuny, «[IpucrnocodbIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEILHOCTDHY,
«Kpurepun Buga», «Bunpl-nBoiinukn», «Ctpykrypa Buaa B 1npupoae», «CrocoObl
BunooOpasoBanus», «l'eorpaduueckoe BUmooOpazoBaHwe TPEX  BUAOB  JIAHABIIICH,
«OKoyornyecKoe BUI000pa3oBaHue BUAOB cuHUL», «[lomummounsl pacrenuit», «KamycTHo-
peneyHbIid THOPHUIY.

O6opynoBanue: repdapuyl pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelsia MTHUIl U 3BEpeHl C
OpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHHH, Yydesa NMTHIl M 3Bepe pa3HbIX BHJOB, repOapuu
pacTeHuii OJIM3KUX BHUJIOB, 00Pa30BaBIINXCS PA3IUYHBIMU CIIOCOOAMHU.

JlaGopaTopHas paGoTa «BrIsgBIeHIEe H3MEHUYNBOCTH y 0COOEH OJJHOTO BHIa».

Jladoparopnasi paGora «lIpucrnocobiieHuss OpPraHU3MOB W HMX OTHOCUTEJIbHAs
1EJIECO00PA3HOCTHY.

JlaGopaTopHnas pa6ora «CpaBHeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

MeTtobl u3yueHus: MakposBositony. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[TepexonHbie GopMBI U PUIIOTEHETUYECKUE PSAIbI OPTaHU3MOB.

buoreorpapuueckue Metoasl u3zyueHus osBomouud. CpaBHeHue ¢uiopsl U (ayHbI
MaTEepHKOB U OCTpOBOB. buoreorpapuyeckue obnactu 3emiau. BUabl-3HIEMUKH U PETUKTHI.

OMOPHOJIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUYECKUE METO/bI W3YUYEHHS SBOJIOIMH.
['eHeTnyeckue MeXaHU3MbI SBOJIOLMU OHTOTE€HE3a U MOSBJICHMS SBOJIOIMOHHBIX HOBILIECTB.
["'oMosiornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PyauMeHTapHbIle OpraHbl U aTaBU3Mbl. MoneKyIsspHO-
reHeTHYecKrue, OHOXMMHUYECKHMe M  MaTeMaTH4YeCKHe METOJbl  HM3YyYEHHs]  HBOJIOILUH.
["omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TIOCTPOCHUSI (PUIIOT€HETHUYECKHX JEPEBLEB.

XPpOMOCOMHBIE MYTaIlM{ U SBOJIIOLHSI TEHOMOB.

O0mue 3akoHOMepHOCTH (TpaBWia) dBOMOUUU. [lpunyun  cmeHvl  QYHKYuULL.
HeoGpatumocTs 3Booninu. AnantruBHas paauaius. HepaBHOMEpHOCTh TEMIIOB YBOJIOIUH.

JleMoOHCTpaLun

IToptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromtep, 3. I'ekkens.

Tabnuubl U cxembl: «DPUIOreHETUYECKUH Psi/l JIOIAAN», «APXEONTEPUKC, «3Bepo3yObIe
auepsl», «Cterouedans», «Punnodurer», «CeMeHHble MAaNoOpOTHUKNY, «buoreorpapuyeckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PenukThl», «HavambHple cTaauu SMOPHOHAIBLHOTO
pa3BUTUS  TIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOrMYHBIE W  AHAJIOTUYHBIE  OPraHbI»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YEIOBEKAa W IIUMIIaH3e», «I JIaBHBIE
HaIpaBJICHUS 3BOTIONUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.



OO6opynoBaHue: KOJUIEKIMH, repOaphH, MYJSKH HCKOMAeMbIX OCTaTKOB OPraHMW3MOB,
MYJISKHM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emule

Hayunble rumote3pl MpPOMCXOXKIEHUS XU3HU Ha 3emsie. AOuOreHe3 M MNaHCHEPMHUS.
JloHayuHblEe TPEICTABICHUSI O 3apOXKACHUU JKU3HMU (KpealuMoHM3M). ['mmore3a MOCTOSIHHOIO
camMo3apo>KJIeHUs KU3HU U €€ ornposepkeHue onbitamu @. Penu, JI. Cnannanuanuy, JI. [lactepa.
[TpoucxoxaeHune KU3HU U aCTPOOUOIIOTHUS.

OcHoBHbIE ATanbl HeOpraHUuecKoi Bosonuu. [Inanerapuas (reosorudyeckas) 3BOJIIOLHUS.
XuUMHUUYECKasi IBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Omeir C. Mumuiepa u . FOpu. OOpa3zoBanue mnoaumMepoB W3 MoHOMepoB. KoamepBaTHas
runore3a A. W. Omnapuna, rumote3a nepBuuHoro OynboHa J[k. XomnjeiiHa, reHeTHuyeckas
runoreza I'. Mémnepa. Pubosumbr (T. Yek) um rumoreza «vmupa PHK» VY. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

Uctopuss 3emnu u Mmeroabl €€ wu3yudeHus. lckomaemble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTeNnbHAsT ©  aOCONIOTHAsT  T'€OXPOHOJOTHSI.
['eoxpoHoONOrMYecKas MKaaa: 30Hbl, 3Pbl, HIEPHUOBL, SITOXH.

HavanbHble sTansl oprannyeckoil spomtonuu. [losiBieHre M 3BONIONUS MEPBBIX KIIETOK.
Opomtonuss Merabonu3zMa. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIIEHKM Kak aHajor mepBbiX Ha 3emie coobOmectB. Crtpomaronutsl. [IpokapuoTsl u
DYKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOMOreHe3). DBOJIIOIIMOHHOE IMPOUCXOKACHUE BHPYCOB.
[TpoucxoxaeHne MHOTOKJIETOYHBIX  OpraHU3MOB. BO3HHKHOBEHHE  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOLMHU BBICIIUX pacTeHui. OCHOBHBIE apoMOp(o3bl pPaCTEHUH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHHMHM M 3aBOCBAHWE HMHU CYIIN.
Cemennble pactenus. [IponcxoxaeHne HBETKOBBIX PaCTEHUH.

OcCHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bl >KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIOB. IlepBbie XopaoBbIE
’KUBOTHBIE. JKU3Hb B BOJIE. DBOMIOIHUS MMO3BOHOYHBIX. [Iporcxoxkaenne aMmpuOuil U penTHIINA.
[Tpoucxoxaenne miekonuTaromux W OTUI. [lpuHIMN KioueBoro apomopdoza. OcBoeHHE
0€CII03BOHOYHBIMU U I03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3BuTHe x13HM Ha 3emiie 110 3paM U NEpUoaM: apXxel, IpoTepo30i, Majaeo30M, ME30301,
KaitHO30M. OOmIas XapakTEepUCTHKa KIUMaTa W TE€OJOTUYECKHX TpoieccoB. [losBieHue u
pacuBeT XapaKTEepHbIX OPraHU3MOB. YTJe00pa3oBaHME: €r0 YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTtaB atMochepsbl.

MaccoBble BBIMUpaHMsI — DKOJIOTMUECKHE KpU3HChl Ipouutoro. IlpuunHbel u ciencrsus
MaccoBbIX BeIMHUpaHHUil. COBpeMEHHBIH 3KOJIOTHMUECKUN KpusHc, ero ocodeHHoctu. [Ipobiema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUK OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoHCTpauMu

[Toptpets: @. Penn, JI. Cnannanuanu, JI. ITactep, M. . Meunukos, A. . Onapun, JIx.
Xonpeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmumet u cxembl: «Cxema ombita @. Penu», «Cxema ombita JI. [TacTepa mo u3yueHUIo
caMoO3apokJIeHus ku3Hm», «Cxema ombita C. Musnepa, I'. FOpu», «Otanel HeOpraHUYECKOM



3BoIOIUN», «['eoxpoHonmornueckas mkana», «HadanbHble 3Tanbl OPraHUYECKOM HBOJIIOLUANY,
«Cxema oOpa3zoBaHusi JYKapuUOT MyTéM cuUMOMoreHe3a», «CucTemMa JKHUBOW TPUPOJIBIY,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHN», «Mxmu», «llanmoporHukm», «l onoceMeHHbIe
pacteHus», «Opranbl LBETKOBBIX pacTeHui», «Cxema pa3BUTUS >KHUBOTHOTO MHpPay,
«ApoMop¢o3bl  KHBOTHBIX», «lIpocreiimme», «Kumeunononoctasie», «llmockue dvepBu»,
«YIeHUCTOHOTHE, «PpIOBIY, «3eMHOBOIHEICY, «IIpecMmbikarommuecs», «lITuupn,
«Munekonuratroue», «Pa3BuTue IKM3HM B apXeWcKoil ape», «Pa3BuTuMe IKHM3HH B
MPOTEPO30MCKON 3pey», «Pa3BUTHE KU3HU B TAJICO30MCKOM 3pe», «Pa3BUTHE >XKU3HU B
ME3030MCKOil 3pe», «Pa3BuTHe »KU3HUM B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPTraHUYECKOT'O MUPAY.

O6opynoBanue: repOapuyd pacTeHUN pa3IUYHBIX OTENOB, KOJJIEKIIMA HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThl
MO3BOHOYHBIX JKMBOTHBIX, Yyuyeja NTUIl U 3BEpeH, KOJUICKIMW OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOIIA€MBbIX, MYJISIKH OPTaHUYECKUX OCTAaTKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Muiepa—tOpu mno
U3YYEHUIO a0MOTEHHOTO CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUUHOMN aTMocdeper.

Jladboparopnasi pabora «/3ydyeHne M ONUCAHUWE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpTaHU3MOBY.

IIpakTuyeckas pa6ora «M3yyeHne OCOOEHHOCTEH CTPOCHUSA PACTEHUH PpPa3HbBIX
OTZIETIOBY.

IIpakTuyeckas padora «3yueHue ocoOOEHHOCTEH CTPOEHUS TO3BOHOUYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea10BeKa — aHTPONOreHe3

Pa3paens! u 3anaun aHTponosoruu. MeToasl aHTPOIIOJIOTUH.

CraHOBIIEHHE NPEJICTABICHUN O MPOUCXOKJIECHUU YeloBeKa. Penuruno3Hbie BO33peHUS.
CoBpeMeHHbBIC HAYYHBIC TEOPUH.

CxonctBo  yenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHMUecKOe TOJIOKEHHE 4YeJlIOBEeKa.
CBuzeTenbcTBa CXOJACTBA YENOBEKA C SKMBOTHBIMH: CPaBHHUTEIHHO-MOp(]oIorHuecKue,
sMOpuoNornyeckue, (U3HOIOro-OMOXUMHYECKHe, TMOoBeAeHYecKne. OTINuus 4YenoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOU CUTHAJIbHON CUCTEMBI.

JBuwxymme  cunbl  (pakTophl)  aHTPOMOTreHe3a:  OWOJIIOTUYECKHE,  COIMANIbHEIE.
CooTHoIIeHre OMOJOTUYECKUX U COITUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTaauU aHTpororeHesa. PanHue yenoBexooOpasHble 00€3bsHBI (TPOKOHCYIIBI)
Y paHHUE TIOHTUJIBI — OOIIKE TPEIKN YeJIOBEKOOOPa3HbIX 00€3bsH U JIIOJCH. ABCTPATIOIUTEKH —
JIBYHOTHE Tpeaku Jiroae. UenoBek ymenbli, nepBble U3rOTOBICHUS opyauil Tpyaa. Yemnosek
IPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Jtojed 3a mpeaensl Adpuku. YenoBek reinenboeprekuii —
001IMii MPeoK HeaHAePTaTbCKOTO YEJIOBEKa U YeJIOBEKa pa3yMHOro. YemoBek HeaHIepTaIbCKU
KAaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIH COBPEMEHHOIO THIA, JIEHHCOBCKUUI
YeNI0BEK, OCBOEHUE KOHTUHEHTOB 3a npejenaMu Adpuku. [laneoreHeTrka 1 maaeoreHoOMUKa.

DBOJIOIUS COBPEMEHHOTO YelIOBeKa. ECTeCTBEHHBIN OTOOp B MOMYMSIUAX YeIOBEKA.
MyTanonHsli miporiecc U noaumopdusm. IlomyasuuoHHbIE BOJHBI, Apeid TeHOB, MUTpaAUs U
«a(dexT ocHOBaTENA» B MOMYISALUAX COBPEMEHHOIO YEJIOBEKA.

YenoBeueckue pacel. [lonsitue o pace. boinbiine pacbl: eBpomeoujHasi (€Bpaszuiickas),
aBCTpaJIO-HErpouHasl (PKBAaTOpHUAJIbHASI), MOHIOJIOMHAs (a3MaTCKO-aMepuKaHckas). Bpems u
IyTH pacceJieHWs 4YeloBeKa IO I[uiaHere. EnuHCTBO 4enmoBeyeckux pac. Hayunas



HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCTh  dYeloBeKa K  pPa3HbIM  YCIIOBUSIM
OKpyKaromien cpensl. Biausaue reorpaduyeckoit cpeasl u nperida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKA.

MexaucuuruinHapable  MeToAbl B (pu3nyeckoil (OMOJOrMYecKoi) aHTPOIOJIOTHH.
OBOJIOIMOHHAS ~ AHTPOIOJIOTHST M TaJCOAHTPOIOJNOTHSl  YEJIOBEYECKUX  MOIMYJISALHUM.
buocounaneHple  HcCciIeAOBaHMA ~— IPUpPOJAbI  dYelloBeka.  VccimenoBaHMe — KO3BOJIOLUU
OMOJIOrM4YECKOIr0 U COLMAIBHOIO B YEJIOBEKE.

JdemMoHcTpauMu

[Toptpetsi: Y. dapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer uw  cxembl: «MeETOABI  aHTPOMOJIOTUNY», «l OJOBHOW MO3T  4YeloBEKay,
«YenoBekooOpa3Hble 00€3bsiHB), «CKeNeT YelloBeKa M CKEJeT MHMMITaH3e», «PyauMeHTsl u
aTaBU3MBI», «J[BIDKyIIME CHIIBI aHTPONOreHe3a», «IJBOJIOIMOHHOE JPEBO UEIOBEKaY,
«ABCTpanonuTek», «4emnoBek ymenblity, «HenoBek NpaMOXOoAsSIuit», «J{eHuCOBCKUN YelOBEK»
«Heanpepranbiupl»y, «KpomanboHb, «lIpenkn udenmoBekay», «ITambl 3BOJIIOLUU YEIOBEKAY,
«Pace1 uenoBekay.

O6opynoBanue: MyJIsDKM OKaMEHEJIOCTEeH, MPeMETOB MaTepUAIbHON KYIbTYphI MPEIKOB
yenoBeka, penpoaykuuu (dotorpadun) KapTUH C MHQOJOTHYECKUMH U OuOIecKUMU
CIOXKETaMM MPOUCXOXKICHUSI YelloBeKa, poTorpaduu HaX0I0K UCKOMAEMbIX OCTATKOB YEJIOBEKA,
CKEJIET YEJIOBEKa, MOJIE]b Yepera 4esloBeKa U ueperna LIMMIaH3€, MOJENb KMCTHU YeJOBeKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOpca MPEIKOB YeIOBEKa.

JlaGopaTtopnas pabora «/3yueHue ocOOEHHOCTEH CTpOEHMsI CKeJeTa 4YeJOBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTuyeckas padora «/3yueHue 3K0JOTHYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxoyorusi — Hayka O B3aHMOOTHOLICHHUSIX OPraHu3MoOB H
HA0PraHM3MEHHBIX CHCTEM € OKPY:KaIolIeH cpeaou

3apoxaeHre U pasButhe sKonoruu B Tpynax A. I'ymGomnpara, K. @. Pymwe, H. A.
CeseproBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosnoruu. CBsi3b
HKOJIOTUHU C APYTUMU HAYKaMH.

Mertonb! skonoruu. [loneBble HaOMOIEHUS. DKCIIEPUMEHTHI B 3KOJOTHU: MPUPOAHBIE U
naboparopHble. MoaenupoBanyue B 3KOJ0TUU. MOHUTOPUHT OKpPY)KAIOIIEH Cpeibl: JTOKAJIbHBIMH,
PETHOHANILHBIN U TJI00ATLHBIN.

3HaueHUE DKOJOTMYECKMX 3HAHUM JUIS 4ENOBEKa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uenoBeuecTBa C MNpupoAoid. DOpMHUPOBAHUE 3KOJOTUYECKOW KYIbTYpbl M
HKOJIOTMYECKOI rPaMOTHOCTH HACEJIEHUS.

JleMoOHCTpaL UK

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmumpl u cxembl: «Pa3zmensl skogorum», «MeTonbl dKoaorun», «CxeMa MOHHTOPUHTA
OKPYKAIOIIEeH Cpeb».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIEIOBAHUI.

Tema 7. OpranusmMsl U cpeaa OOMTAHUSA

Oxosiorndeckue  (GakToppl W 3aKOHOMEPHOCTH wuXx jaeictBus. Kiaccudukamms
JKOJIOTUYECKHX  (pakTOpoB:  aOMOTHYECKHEe, OwWoThueckwe, aHTpomnoreHHeie. OOmue
3aKOHOMEPHOCTH JIeMCTBUS 3KoIoruyeckux ¢pakropos. [Ipasuno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTCHOOMOHTHBIE OPTaHNU3MBI.



Aobuotndeckue (akTopbl. CBET Kak 3KOJIOTHYeCKui dakTop. J[eficTBHe pa3HBIX y9acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TIPYIIbl PACTEHUMM M JKUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CurnanpHas posib ceera. doTtonepuoausm.

Temnepatypa kak sKonorudeckuii ¢akrop. [leiictBue TemmepaTypbl Ha OpPraHHU3MBIL.
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocte kak skosorumueckuii ¢akrop. IIpucnocobnenus pacteHuil K MOAIEpKAHUIO
BojHOro Oamanca. Kiaccudukanms pacTteHuid 1O OTHOIIEHHIO K Boje. IlpucnocoOnenus
JKMBOTHBIX K H3MEHEHHIO BOJIHOTO PEXHUMa.

Cpenbl oOuTaHMsI OpPraHM3MOB: BOJIHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAs], BHYTPHOpraHU3MeHHas. DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOuTaHHA
opranu3moB. [Ipucnoco0aeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEIaX.

buonornueckue putmbl. BHeniHue u BHyTpeHHHE pUTMBbL. CyTOYHBIE U TOJAMYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HH.

XKuznennsie Gopmbel opranu3moB. [lonarue o xu3HeHHOW (opme. JKuzHeHHBIE (OPMBI
pacTeHMii: JAepeBbs, KyCTapHUKH, KYCTapHUYKH, MHOIOJETHHE TPaBbl, OJHOJETHHE TPaBBI.
Kvznennole (GOpPMBI KUBOTHBIX: THUAPOOMOHTHI, T€OOMOHTHI, a’poOUOHTHL. (coOeHHOCTH
CTpOEHUS M 00pa3a KU3HHU.

buotnyeckne ¢dakropel. Buapl OMOTHYECKMX  B3aWMOJCHCTBHH:  KOHKYPEHIHS,
XHUIIHIYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, xoomeparws, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3auMMOJICHUCTBHS  (TOIMUYECKHUE,
dopuueckue, abpuueckue). 3HayeHHE OMOTHYECKHUX B3aUMOJEHCTBHUN Ui CYIIECTBOBAaHUS
OpraHu3MOB B cpesie oouTanus. [[puHINI KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpaL U

Tabnuupl 1 cxembl: «IKosnorndeckue (Gpaxkropb», «CBETOBOW CHEKTP», «IKOJIOTUUYECKHE
IPYIIBI )KUBOTHBIX 11O OTHOLIEHUIO K CBETY», « T €MIOKpOBHBIE JKUBOTHBIEY, «XOJOAHOKPOBHBIE
KUBOTHBIE», «DU3NOJIOTUYECKUE aJanTalli >KUBOTHBIX», «Cpeabl OOMTaHMS OpPraHU3MOBY,
«buonoruyeckue putMb», «KusHeHHsle HOpMbI pacTeHui», « Ku3HeHHbIe POPMBI )KUBOTHBIX,
«9KOCHCTEMA IUPOKOIMCTBEHHOIO JiEca», «DKOCUCTEMa XBOMHOrO Jiecayn, «llemu nurtanus»,
«XumnnyectBo», «Ilapazutuzm», «Konkypenuus», «Cumonos», «KommeHncaansmy».

OOGopynoBanue: repbapuu pacTEeHHH U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
Pa3IUYHBIX  DKOJIOTHYECKUX  (PakTopoB, TepOapwul  CBETOMIOOWMBBIX, TEHEITIOOMBBIX U
TE€HEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHETIOOMBBIE W TEHEBBHIHOCIMBBIE KOMHATHBIC
pacTeHus, repOapuul ¥ KOJUIEKIIMU TEIUIOMIOOMUBBIX, 3MMOCTOMKHX, MOPO30yCTOWYMBBIX
pacTeHuid, uyuyeia NTUL M 3Beped, repOapuu pacTeHUN, OTHOCSIIUMXCS K TUTpoUTaM,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHS JaHHBIX TPYII, KOJUIEKIIMH >KMBOTHBIX,
oOHuTAIOIMX B pasHbIX Cpeiax, repOapuu U KOJUIEKIIMU PAacTeHUH M KUBOTHBIX, 00JaJal0LINX
YepTaMud TMPUCIOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TepOapuu u
KOJUIEKIIMM PACTEHUN W JKUBOTHBIX PAa3JMYHBIX >KU3HEHHBIX (OPM, KOJUIEKIHMH >KMBOTHBIX,
YYaCTBYIOUIMX B Pa3IMUHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

JlaGopaTopHas pa6ora «BrIsgBieHHe TPUCTIOCOOICHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

JlabopaTopnasi pa6ora «BbIsBICHHE MPUCTIOCOONICHUN OpPraHU3MOB K BIIHSHUIO
TEMIIEpaTypbI».

JlabopaTtopHasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 pPa3HBIX MeECT
0oOUTaHUSD.

Tema 8. Iko/10rus1 BUAOB M NOMYJIALHI



DKOJOTHYeCcKHe XapaKTepUCTHKU nonyisaiuu. [lomynsauusa kak Ouonoruyeckas cucreMa.
Posp HeomHOpOAHOCTH Ccpebl, (U3NYECKHX OaphbepoB M OCOOCHHOCTEH OHMOJIOTMH BUAOB B
(bopMHpPOBaHUYU MPOCTPAHCTBEHHOM CTPYKTYpHI NOMYAIHiA. OCHOBHBIE TOKA3aTEIH MOMYIISALUH:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PACTHAs M IOJOBasl CTPYKTYypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

Okojoruyeckas CTpykTypa nomyisauud. OLeHKa YUCIEHHOCTH MOmyssiuu. JuHamuka
MOMYJISIUUU U €€ peryisiuua. buoTnueckuii moTeHuan nomyisiuu. MoaenmpoBaHue JUHAMUKH
nonyisiuuu. Kpusbsle poctra uyucnenHoctu nonyisuuu. Kpusele BbDKHMBaHMSA. Perymsmus
YHUCIIEHHOCTU TMOMYJSALMHA: POJb (PaKTOPOB, 3aBUCIIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonstne 00 »HKoMOrMYecKo Hume Buaa. MecrooOutanue. MHOTOMEpHas MOJAETb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil mumu. [loteHuumanbHas u
peann30BaHHas HUILIU.

Bun kak cucrema momyssiuid. Apeayibl BUAOB. Buabl M MX KU3HEHHBIE CTPATETHUH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU T[OBEJIEHUS M MUTpalMil >KUBOTHBIX. buojgornueckue MHBa3UU
Yy>KE€POJIHbIX BUJOB.

JleMoOHCTpaLuu

IToprper: Ix. M. XarunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKUE XapaKTePUCTUKU monyasuny, «lIpoctpancTBennas
CTPYKTypa mnonyiasuuu», «Bo3pacTHple nupamMuasl HOmysuuun», «CKOpPOCTh 3aceieHus
MOBEPXHOCTU 3eMJIM Pa3IuYHBIMH OpraHuzMamu», «Mojens skonmornueckord Humm k. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOneHnst ceMsH pacTeHUN K PacCeNeHUIO».

Tema 9. Jkos0rus cooduecTB. IKOJIOrH4eCKUe CHCTEMBbI.

CooOuiectBa opranu3mMoB. buorneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHose.

Okocuctema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJOKU
OpraHU3MOB B JKOCHUCTEME: NPOAYLEHTbI, KOHCYMEHThI, peAyleHThl. Tpoduueckue ypOBHH.
Tpoduyeckue nenu u ceru. AGuornyeckue O610ku 3kocucTeM. [10UBBI U HIIBI B 9KOCHCTEMAX.
KpyroBopot BELIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OCHOBHbIE MTOKA3aTENHN IKOCUCTEMBI. buomacca u npoayKius. DKOJIOrHYeCKUe MUPaMUIbI
yucesl, OnomMacchl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIC
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKIECCUHM U HUX
OPUYMHBL.  AHTPOIIOTEHHBIE BO3JeMCcTBUS Ha cykueccud. KimmmakcHoe — cooOIecTBo.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

IIpupoaHbIE 3KOCUCTEMBL. JKocucmembvl 03€p U peK. IKocucmemvl MOpel U OKeaHOos.
Dkocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasnmuuus wmexay
AQHTPOIIOIE€HHBIMH U MPUPOJIHBIMU SKOCHCTEMAMH.

VYpb6oskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oponckas diopa u dayHa.
CunaHTponu3anusi ropoAckoil  ¢GayHel. buomormueckoe W  XO3MHCTBEHHOE 3HAYCHHE
arpodKOCHUCTEM U YPOOIKOCUCTEM.



3aKkOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJCHCTBHUH  OpPraHU3MOB B
aKocucTeMax. Poab kackaonozo s¢ghghexkma u 6ud06-30upuxamopos (Kiouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W BEIIECTB MEXKAY CMEXKHBIMU
9KOCUCTEMaMH. Y CTOMYMBOCTH OpPraHU3MOB, TOMYISALMA M DKOCUCTEM B  YCJIOBHSX
€CTECTBEHHBIX U AHTPOIOTCHHBIX BO3/IEUCTBUH.

Mexanusmbl  8030elicmeusi  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeToqoIorus MOHUTOPUHTAa €CTECTBEHHBIX U
AHTPOIOTEHHBIX SKOCHUCTEM.

JleMoOHCTpaL U

IToptper: A. JIx. Tencnu.

Tabmuie! u cxeMbl: «CTpyKTypa OHOLIEH03a», «DKOCHCTEMa IMIMPOKOIMCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOTO Jecay, «DyHKIMOHANBHBIE TPYMIIBl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 3Kkocucteme», «llenmn mnuTaHus (macTOWINHAS, JETPUTHAS)»,
«IKOJOTUYECKAs MUPAMUJIA YUCEID», «IKOJIOTHYECKas MUpaMua OMoMacch», « IKOJIOTuIecKas
nupamua sHeprumy», «OOpazoBanue Ooioray, «llepBuunas cykueccus», «BoccTaHoBieHue
jeca moclie moxapa», «IKOCUCTeMa 03epa», «ArporeHos», «KpyroBopoT BeIIECTB U TOTOK
SHEPTUu B arporienose», «I[Ipumepsr ypOoskocucTem».

OOGopynoBanue: repOapul pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4Yyuyesia NTHI[ U 3Bepew,
repOapuu KyJIbTYPHBIX U JUKOPACTYLIUX PACTCHUI, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onrcanue ypooIKOCHCTEMBI».

Jladoparopnasi pa6ora «/3yuenue pa3HOOOpa3usi MEJIKUX TTOUYBEHHBIX YWICHHUCTOHOTHX B
Pa3HBIX SKOCHUCTEMAX.

IKCKypeust «IKCKypcHs B TUIHYHBIN OHoreoneHo3 (B ayOpaBy, Oepe3HsK, €l1bHUK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60JI0TO)».

IKeKkypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha I0JI€ WM B TEIUIMYHOE XO35HCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmerianerapHas o6osjodka 3eMiH, TJe CYIIECTBYET WM CYIIEeCTBOBaja
*u3Hb. Pa3BuTue npeacrasienuit o ouocdepe B pyaax 3. 3tocca. Yuenue B. . BepHanckoro o
6uocpepe. Obnactu 6uocheps u e€ cocras. JKupoe BemecTBo Onocdepsl U ero GyHKIUU.

3aKOHOMEPHOCTH cylecTBOBaHUsI Onocdepsl. OcodeHHOCTH Onochepsl Kak ro0anbHON
skocucTeMmbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBoporel Bemiects U
OMOreoXMMHUECKUE IUKIIBI (YTepo/ia, a3oTa). PUTMUYHOCTS sBIEeHMIA B Guocdepe.

3oHanbHOCTH OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYH/pa, XBOIHbBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIeca,
BBICOKOTOphs. Kitumar, pacTUTeIbHBIN U )KUBOTHBIM MUP OMOMOB CYIIIH.

Crpyktypa M (YHKLIHS JKUBBIX CHCTEM, OIEHKa HMX PECypCHOro IOTEHLHAla |
6rochepHbIX QYHKITHMA.

JleMoOHCTpaL UK

[Toptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuupt u cxemsl: «I'eocdepsr 3emnu», «Kpyropopor asora B npupone», «KpyroBopot
yriaepoja B mpupojae», «Kpyrosopot kuciopoaa B nmpupojae», «KpyroBopot Bojabl B IPUPOJE,
«OcHoBHBIE OWOMBI cymmny, «Kimmmarumdeckue mosica 3emum», «Tynapay, «Taiiray,
«CMmemannbii  necy, «lllupokonucTBeHublt sec», «Ctenb», «CaBaHHa», «llycTbiHaY,
«Tponmueckuii mecy.

OGopynoBaHue: repOapuy paCTEHU pa3HBIX OMOMOB, KOJUICKIIUN KUBOTHBIX.



Tema 11. YesioBek M OKpYy:Kamomas cpeaa

DKONOTHYEeCKHe KpHU3UChl M WX NpUYUHBL BosnelicTBue uenoBeka Ha Ouocdepy.
3arpsisHeHUEe BO3AYIIHON cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Paszpymienue nouBsl. OXpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue KiinMara.

AHTpPONOr€HHOE  BO3JEHCTBME HA PACTUTENbHBIM M KUBOTHBIM wmup. Oxpana
PaCTUTEIBHOTO U XUBOTHOTO MHpa. OCHOBHBIC MPUHIIMITBI OXPAHBI MPUPOABI. KpacHbIe KHUTH.
Oco60 oxpansiembie npupoaubie Tepputropun (OOIIT). boranudeckue caabl U 300JI0TMYECKUE
MapKH.

OcHOBHbBIEC IPUHIIMIIBI YCTOMUMBOTO Pa3BUTHUS YEJIOBEUECTBA U MPHUPOAbL. ParronanbHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emun. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3HCa
U €r0 BEpOSITHbIC TOCIEACTBHS.

Pa3BuTHe METOAOB MOHUTOPUHTA Pa3BUTHsS OMNACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemuvie ucciedosanus nepexooa K pecypcocoepezaiowelti U KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonocuueckoe pasnoobpasue u douopecypcvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHGOpMAYUU NO COCMOAHUIO OMOEIbHLIX BUO08 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem u cnocobos Hopbovl ¢ OHUONOBPENCOEHUAMU.
Pexoncmpykyusa mopckux u HazemMHuvixX 9KOCUCTEM.

JleMoOHCTpaL U

Tabmunel u  cxembl: «3arpsi3HeHue armocdepbl», «3arps3HeHue TUAPochepb»,
«3arps3zHeHne mouBbl», «[lapHukoBbii  3ddekT», «Ocobo oxpaHsEeMble MPHUPOIHBIE
TEPPUTOPUNY, «MOIEITH YIIPABISIEMOTO MUPAY.

OGopynoBanue: ¢dortorpadun OXpaHsIeMbIX pacTeHUH W KUBOTHBIX KpacHoit KHUTH
Poccuiickoit @enepanuu, KpacHoil KHUTH pernoHa.



IIVTAHUPYEMBIE PE3YJIbTATbBI OCBOEHMUS ITPOI'PAMMBI 110 BUOJIOT'TH
HA YPOBHE CPEJJTHEI'O OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaAIOIIUMUCS
pOTpaMM CpeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIC.

B cTpyKkType JTUYHOCTHBIX Pe3yJlbTaTOB OCBOCHUS MPOTPaMMbl 10 OHMOJIOTMH BbIIEICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJICHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSTEIILHOCTH M CaMOOIPENIEICHHUIO,
Hanuyue momueayuyu K OOyUEHUIO OWOJIOTUH, YyeleHanpaeiennoe paszeumiue BHYTPEHHHUX
yOeXACHHUI JTMYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIIUXCS PYKOBOJACTBOBATHCSA B
CBOCH  JCATCIILHOCTH  I[EHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMH, TIPUCYIIUMH  CHCTEME
Ouonornyeckoro  oOpa3oBaHUSs, Haauyue NPABOCO3HAHUS ~ DKOJOTHUECKOW  KYIBTYPHI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE TJIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
y4eOHOM W BOCIHUTATEIBHON JEATEIHPHOCTH B COOTBETCTBHH C TPAIUIIMOHHBIMH POCCHHCKHMU
COIIMOKYJIbTYPHBIMH, UCTOPHYESCKHUMH M JYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMU, IPHHATHIMHU B
oOmiecTBe MpaBUJaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUS U CaMOPa3BUTHsI, Pa3BUTHs BHYTPEHHEH MO3UIIMU JIUYHOCTH, MATPUOTH3MA U
YBOKEHHS K 3aKOHY M IPABOMOPSIKY, YEIOBEKY TPy/Aa W CTapuieMy IOKOJCHHIO, B3aUMHOTO
YBOXKCHHS, OCPEeXKHOTO  OTHOIICHWUS K  KYJAbTYpHOMY  HACIICIUI0O W TPAJUIUIM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JImdHOCTHBIE pe3ylbTaThl OCBOCHHS y4eOHOTO npeamera «buomorus» MOMKHBI OTpakaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJICTBOBATHCS COPMHPOBAHHONW BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHCTEMON IICHHOCTHBIX OpPWEHTAIi, TO3UTHBHBIX BHYTPCHHHUX
yOeXIACHHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  0OIecTBa,
pacuIiipeHre KU3HEHHOTO OIbITa U ONbITA AESITENLHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HAIPaBJICHUH BOCIIUTATEIFHOMN JIEATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpa:kIaHCKOro BOCHMTAHMS:

c(OPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMU  OOYyYAromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00IIeCTBa;

OCO3HAHWE CBOMX KOHCTHUTYIIMOHHBIX TIpaB M OO0S3aHHOCTEH, YBa)KEHHWE 3aKOHA U
MIPaBOTIOPSIIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTHU MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
pelieHnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPHUMEHTOB;

CITOCOOHOCTh  OTPEENSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SBIICHUSM
COBPEMEHHOM JKU3HU U OOBSICHSATH €€

YMEHHE YUYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMIMOJICHCTBHS JIOJIEH ¢ Pa3HBIMU YOEKICHUSIMH, KYJIbTYPHBIMH IEHHOCTSIMH U COLUATHHBIM
MOJIOXKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIBHBIX M UCCIEAOBATEIbCKUX 33J1a4, YBAXKUTECIHHOTO OTHOILICHUS K MHEHHIO
OTIIIOHEHTOB NP 00CYXJICHUH CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COACPIKAHMS,

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIeATEIBHOCTH;



2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PoIMHOMN, ropmoctu 3a CBOM Kpai, CBOIO
Ponuny, cBO# SI3bIK U KYJIBTYPY, MIPOLLIOE U HACTOsIIIIEe MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOULIEHHE K TNPUPOJHOMY HACIHEAMI0 U NaMSATHUKAM IMPUPOJBL,
JIoCTXeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/IE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCHMCKUX YUYEHBIX B CTAHOBJIEHUE W pa3BUTHE
OHMOJI0TUH, TOHUMAaHKS 3Ha4€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HM B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE AMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHHE MPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHNE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIM PEXXHUM 3aHATHUN U OTIbIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIINX 3TOPOBBIO M JKU3HU JTFOJICH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JIEATEIHLHOCTH TEXHOJIOTHYECKON M CONUATILHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JIeATETbHOCTb;

MHTEpEC K pa3nuyHbIM chepam mpodeccuoHaNbHON AESITeNTbHOCTH, YMEHHE COBEpILIATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE YKU3HCHHBIC TITAHbI,

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPa30BAaHUIO Ha MPOTSIKEHUH BCel
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTUYECKHU I11e51eCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYILIECTBOBAHMUS;

MOBBIIIEHUE YPOBHS OSKOJIOTMYECKON KYIbTYpBl: MPUOOpETEHHE OIBbITAa IUIAHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME INI00AIBHOrO XapaKTepa 3KOJ0rMYECKUX Ipo0sIeM U IyTel UX peleHus;

CHOCOOHOCTh HCIIOJIb30BaTh MPHOOpETaeMble NPU U3YUYECHUH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBUJ MOBEACHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTHUBHOE HEIPUATUE JEHUCTBUM, INPUHOCIIIMX BpEI OKPYXKAlOLIEH INPUPOJHOM cpene,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMAEMBIX
JecTBUH M IPeOTBpallaTh UX;

HAJIMYME PA3BUTOrO HKOJOTHMYECKOTO MBILIUICHUS, SKOJOTHYECKOW KYyJIbTYpbl, OIbITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHOM IpPaKTHUKE, NOTOBHOCTU K YYacTHIO B
IPAaKTUYECKOHN 1eATeIbHOCTH SKOJIOTHYECKON HallPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpPAaKTUKM, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEpPILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKON KyJIbTYphl KaKk CPEICTBA B3aMMOACHCTBUS
MEXy JIFOJIbMU U TIO3HAHUSI MUPA;

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyKarolieM
MHUpe KaKk O €IUHCTBE NpUPOABI, YelIOBeKa U OoOIecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUs! IPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM AJIi COBPEMEHHOM LMBWIM3ALMU: OOECieueHus
HOBOT'O YPOBHS pa3BUTHs MEIMIIMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pewath pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, IOUCKA MyTEeH BBIX0/a U3 TI00aTBHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHIO, PallMOHATIbHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUU OMOJOTMYECKMX 3HAHWM B LIEJSX MOBBIMIEHUs OOIIeH
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTaBHOW YacTH ()YHKIIMOHAJIHHOU
rPaMOTHOCTH O0y4aroumxcs, GopMUpyeMoil pu U3ydeHUr OUOJIOTHH;

NMOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJlydyaeMble 3HAHUS Ul aHaiu3a M OOBSCHEHUS SBICHUN
OKpPY’KAIOIIero MHpa M NPOMCXOIAIIMX B HEM HM3MEHEHHH, yMEHHe JenaTh 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCHOJIb30BaTh OHMOJIOTMYECKHE 3HAaHUS IS peIIeHUs
po6JeM B peaibHbBIX KU3HEHHBIX CUTYalLUsX;

OCO3HaHME IIEHHOCTU HAayYHOW JAEATENIbHOCTH, FOTOBHOCTh OCYLIECTBIATH NMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMpPEPHIBHOMY OOpPa30BaHUI0 M CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHHMH 1O OHOJOTMM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHMSI MHUPOBO33PEHUS] OOYYAIOMIMXCA  MEXIUCIUIUIMHAPHBIC
(MeXmnpeaMeTHbIE) OOIIeHaAYYHbIE TOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPHUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJJOBaHHEe, HAOII0JEeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHe); YHUBEpCAIbHbIC
yueOHbIe JeicTBUS (TMO3HABaTeIbHbIE, KOMMYHUKATUBHBIC, PETYISTHUBHBIE), 00ECIEUHBAOIINE
dbopmupoBanre (PpyHKIMOHAIBHON TPAMOTHOCTH M COIMAIBHONW KOMITETCHITMH OOyYarOl[uXCs;
CIOCOOHOCTh o0yJaronmxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIIINHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIC JAEWCTBHUS B II03HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YPOBHE CpEIHEro OO0mero oOpa3oBaHHs Yy
oOygaromerocss Oyayr copmMupoBaHBI MO3HABATEIbHBIC YHUBEPCAIBHBIC YUeOHBIC NEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4eOHBIE JEWUCTBUS, PETYJIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOrPaMMBI CPEIHETro OOIIero oOpa3oBaHUs
JIOJIKHBI OTPAXKATh:

OBgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY A€ CTBUIMMU:

1) 6a3oBbIe JOoruvecKue AeicTBUsI:

CaMOCTOSITENIbHO (POPMYJTMPOBAaTh M aKTYyaJM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BAaTh TPU OCBOCHHM 3HAHUH MPHUEMBI JIOTHYECKOTO MBIIIICHUS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IeHHUs1), PAaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHTU (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMHU TOHITUSIMH);

OTIPEICIIATh TEIM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTH PE3yIbTaThl JICITEILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIYyKTHUBHBIC, JCIyKTHBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B pacCMaTPUBAEMBIX SBICHUSIX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTHBOPEUYM PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHHsS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBbI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LEINSIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJAMHHUPOBATh M BBINONHATH pPAa0OTy B YCJIOBHSIX pPEaTbHOT0, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE NTPU PEHICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:



BJIa/IETh HaBBIKAMH y4eOHO-HCCIIEAO0BATEIbCKON U MPOEKTHOW AEATEIbHOCTH, HaBbIKAMU
paspenieHust nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U NMPUMEHEHUIO B YU4EOHBIX CHUTYaIUsX, B TOM 4YHCIE MpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Jaud B 0OpA30BATEIBHON NEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyalM3HpPOBATh 3ajJady, BBIJBUTATh
TUNoTe3y €€ pelleHus, HaXxOAUTh AapryMEHTHhI IS JOKa3aTelbCTBA CBOMX YTBEPXKIACHUU,
3aJjaBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

AHIN3UPOBATh IOJYYEHHbIE B XOJE€ pEUIeHMs 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
PO ECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

yYMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLINE aJIbTEPHATUBHBIE PEIICHMUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpOBaThb HH(GOPMALMIO PA3JIMYHBIX BHJIOB U (GopM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUA WH(GOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpEACTaBICHUS OHOJIOTHYECKOM
uH(popMaluu (cxemsl, rpaduKH, JUarpaMmbl, TAOIHUIbI, PUCYHKH U IPYrOe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OWOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMs, MOHUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTHU I1EPErOBOPBHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JPYTuX JOAEH, IPOSIBIATh YBaXUTEIbHOE OTHOLIEHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pEHHUS C HCIIOIb30BAHHUEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
pemeHnu OGMoI0ruYecKor mpo0IeMbl, 000CHOBBIBATH HEOOXOJMMOCTh MTPUMEHEHHS TPYITOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JESITEIBHOCTH, OpPraHMW30BBIBATH M KOOPAUHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOMH paboThl;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I0 Y4aCTHHKA KOMaH/bl B OOIIMK pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETHMYECKOE IIOBEACHUE B PA3NIMYHBIX CHTyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpPoOJeM M HUX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIeBbIe M CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX U IOCTYIKAX I10 OTHOLICHHUIO K JKMBOW IPHUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHMPOBaTH COOCTBEHHBIE 337a4l B 00pa30BATENbHOM JEATETBHOCTH H
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, ApryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTh 32 PELICHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOWH 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaThb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B ACATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;



BJIa/IETh HaBBIKAMH [MO3HABATEIbHON pedIeKCun Kak OCO3HAHUS COBEPILAEMBbIX JIEHCTBUI
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMI, UCIOIB30BATh MPUEMBI pedaeKcHu
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;
YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;
IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;
3) npuHATHE ceds1 U IPYTrUX:
NPUHUMATD ce0sl, TOHUMAast CBOM HEJAOCTATKU U JIOCTOMHCTBA;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.
HPEAMETHBLIE PE3YJIbTATHBI

[IpenmerHble pe3ysbTaThl OCBOEHUS COJAEp)KaHMs yueOHoro mpenmera «buosorus» Ha
yri1yOJa€HHOM ypOBHE OpUEHTHPOBAHBI Ha obecnieueHre npoGuiIbHOro o0yueHust 00yqaronmxcs
Oouonornu. OHM BKIIOYAIOT: creUu(pUYEcCKUue sl OHOJOTMM HAy4YHbIE 3HAHHS, YMEHUS U
CrocoObl JEMCTBUIM 1O OCBOEGHMIO, MHTEPHpPETAMUd MU IPeoOpa3OoBaHUIO 3HAHUM, BUIbI
NEeSITEIbHOCTH MO TOJyYEeHUIO HOBBIX 3HAHUM M MX HNPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeamerHbie pe3ynpTaTsl IPEACTABICHBI 110 T0JaM
U3YYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe U PoJii OUOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHbBI MHpa, B IIO3HAHUU 3aKOHOB MPUPOABI U
pelIeHny MpodieM paloHaIbHOTO TPUPOIOTIOIB30BaHMS, O BKJIAJe POCCUMCKUX U 3apyOeKHbBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIOYAET: OCHOBOIMOJAraroline
OMOJOTMYECKHEe TEPMHUHBI U TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
CaMOpEeTyJIsILMs, CaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, N3MEHUNBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetoyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpoMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o neHTpax
MHOT000pa3usi U MPOUCXOXKIACHUS KYIbTYPHBIX PAaCTeHMi), 3aKOHBI (€IMHOOOpa3us MOTOMKOB
MEPBOro MOKOJIEHHUS, pacIIETJICHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HACIEICTBEHHOM u3MeHunBoctn H. M. BaBwiioBa), NpHHIHMITBI
(KOMILIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAY4YHOT'O MO3HAHUS, UCTIOJIb3YEMbIX B OMOJIOTMYECKUX
HCCJIETOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHNE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHME BBIACIATH CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHHI,
’KMUBOTHBIX U Y€JIOBEKA, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIONMX B OpraHU3Max pacTeHHH, >XUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa0O0IM3M), IPEBPAILCHUST SHEPTHH,
Opo>xeHHst, aBTOTPO(HOro M reTepoTpo(HOro TUMOB MUTAHHS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOKEHHUS,
UHIMBUIYAJILHOTO Pa3BUTHUSA OpraHu3Ma (OHTOr€He3a), B3aMMOJICHCTBHUS TE€HOB, IeTepo3Hca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHE YCTaHAaBJIMBATh B3aUMOCBS3U MEX]y OpraHOMJAMHU KJIETKHM U UX (PYHKIMSIMH,
CTPOCHHUEM KJICTOK Pa3HbIX TKaHEW W X (PYHKIUSIMHU, MEXy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHUid, >KMBOTHBIX W 4YEIIOBEKa M WX (QYHKIHMSIMH, MEXKIy CHCTEeMaMHU OPTraHOB U HX
GyHKIUSAME, MEXAY JTaaMM OOMEHa BEIIeCTB, dTalmaMH KJIETOYHOTO IHMKJIA U KU3HEHHBIX
[UKIJIOB OPraHM3MOB, JTallaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu Cpeasl OOUTAHHUS;

YMEHHE BBISIBISITH OTIUYHUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIC PACTCHHI,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHUE pemaTh OWOJIOTHYECKHE 3a/a4H, BBISABISATh NPUYUHHO-CICICTBEHHBIC CBSI3U
MEXYy HCCIEeIyeMbIMH OHOJOTHYECKUMH TIPOIleCCAaMU U SIBICHUSAMHU, JEJIaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIOMATh MpaBHIa TPU
pabote ¢ y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPSITh HUX OKCIEPUMEHTAJIbHBIMU CpPEICTBAMH,
dbopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATD MOJYYCHHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HMCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOMIECTB, W MYOJIUYHO NPEACTABISTH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHUUECKUX KOH(PEPEHIIUSX;

YMEHHE OILIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nacTu
OWosornu W MenWIUHBI (KJIOHWPOBAaHHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBIEHHOE
M3MEHEHHEe TeHOMa M CO3/IaHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHalbHON 1EATEIbHOCTH B
obnactu OMOJIIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIbCKOTO XO3SHCTBA, MHUIIEBON
NPOMBIIIICHHOCTH, YITyOJIATh TO3HABaTEeNbHBIA HMHTEPEC, HANpPAaBICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenMeTHBIe pe3ynbTaThl OCBOEHHUs YydeOHOro mnpenmera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(GbOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
MPHUPOJBI U PEHICHUH HKOJIOTHUYECKUX MPOOJIEM YeTOBEUeCTBa, a TaKXKE B PEIICHUU BOIPOCOB
PalMOHATFHOTO TPHPOJIONIONB30BaHus, U B (OPMUPOBAHWH IIEHHOCTHOTO OTHOIIEHHS K
npupojie, OOIIECTBY, YEIIOBEKY, O BKJIAJIe POCCHUCKUX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BJIAJIETh CHCTEMON OMONIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET ONpEACTCHUS U
MOHMMaHHUE CYINTHOCTH OCHOBOTIOJATAIOMINX OWOJOTHYECKUX TEPMHHOB M TIOHSATHHA (BUI,
sKocucTeMa, Ouocdepa), Ouonoruueckue Tteopun (dBomronuoHHas Tteopus Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomorun), ydenus (A. H. CesepmoBa — 0 MyTsSX U HaNpaBICHUSX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (TeHeTHYecKoro paBHoBecus Jk. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoacrBa K. M. bopa), mpasuna (Muaumyma lO. JInbuxa,
9KOJIOTUYECKON MUPaMUIBI SHEPTHH ), TUTOTE3bI (TunoTte3a «vupa PHK» V. I'mnbepra);

YMEHHE BJIAJETh OCHOBHBIMH METOJaMH HAyYHOTO TIO3HAHWS, WCIONIb3yeMbIMH B
OMOJIOTHYECKUX HCCIIEAOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHMCaHUE, H3MEpEHHE,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOaMU BBISBJICHUS M OLIEHKU AHTPOIOIEHHBIX M3MEHEHHUH B
IPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE INPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, IKOCUCTEM U
O6uocheppl, CTaOMIM3UPYIOIIEr0, MABMKYLIEIO U pa3pbIBAIOIIErO €CTECTBEHHOro 0TO0pa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCTOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTA BELIECTB U MIOTOKA YHEPIHU B SKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaThb B3aUMOCBA3M MEXAY IPOLECCAMU HBOJIOLUH, JBUKYILIUMHU
CHJIaMH aHTPOIOr€HE3a, KOMIIOHEHTAMM Pa3JIMYHbIX HKOCHUCTEM U MPHUCIOCOOJIEHUSIMH K HUM
OpraHU3MOB;

YMEHME BBISIBISTH OTIMYMTEIbHBIE IPU3HAKU JKUBBIX CHCTEM, IPUCIOCOOIEHHOCTh BU/IOB
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBs3EH
OpPraHU3MOB B COOOILECTBAX, AaHTPOIOI€HHBIX U3MEHEHHH B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOIb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMAaTHYECKUX TpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT00Opa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHME pellaTh OWOJIOTMYECKUE 3aJjaud, BBISBIATh NPUYMHHO-CIIEICTBEHHBIE CBSA3HU
MEXIy HUCCIeAYeMbIMU OHOJIOTHYECKUMHU INpOLlecCaMM U SIBJICHMUSMH, J€1aTh BBIBOJABI U
IIPOrHO3bI HA OCHOBAHMH IIOJIYYE€HHBIX PE3YyJIbTaTOB;

YMEHME BBINOJIHATH JTAOOPATOpHbIE U IpaKTHUecKHe paboThl, cOOII0aTh MpaBuia MpU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, NPOBEPATh HUX SKCIEPUMEHTAIBHBIMH CPEJICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHAIM3UPOBATh MOJYUYECHHBIE PE3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIIEOBATEIHCKON paboTe MO OMOJIOTHH, HKOJIOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJbHBIX HAay4HbIX OOIIECTB, M NMYOJMYHO MPEACTaBIATh
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUYECKUX KOH(pEpEeHIUIX;

YMEHHME OLICHMBATb TUIOTE3bl M TEOPUHM O MPOUCXOKIACHUM IKU3HHU, YEIOBEKA U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U Cloco0ax MpeAoTBpallleHUs T100albHbIX
W3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHalIbHON AEATEIbHOCTH B
oOmactd  OMOJOTMM, OSKOJOTMH, TPHPOJONONB30BAHMS,  MEIUIHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO35AWUCTBA, MHILIEBOH NPOMBIIUIEHHOCTH, YIIIyOIsSTh
MO3HABATENIbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIH BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OMOJIOTHYECKOro o00pa3oBaHUs B OPraHU3aLUAX CpEIHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHMUE
10 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrpouabnbsie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoTsI pecypenI
1 buonorus xak Hayka
2 JKuBble crucTeMbl M UX HU3Y4YECHUE
3 buonorus knetku 0.5
4 XUMHUYECKasi OpraHu3aIus KISTKH 10
5 Ctpoenue u GyHKINH KICTKH 8
6 OOMeH BellecTB U peBpallleHue SHEPTUU B 9 1
KJIETKE
; Hacnencrennas ungpopmanus u 9 05
peanu3anus e€ B KIeTKe
8 JKu3HEeHHBIH UK KIETKU 6 1
9 CtpoeHue u QyHKIMH OpraHU3MOB 17 1.5
10 Pa3smHOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 I'enetnka — HayKa 0 HaCJIEICTBEHHOCTH U ) 05
U3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepsHoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsI
pecypcsbl
1 3aposkJeHIe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
Mukpo3Bostonus 1 €€ pe3yabTaThl 14 2
MaxkposBomtonus U €€ pe3yabTaThl 6
[IpoucxoxaeHne u pa3BUTHE KU3HA HA
4 p A p 15 15
3emie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIOTHS — HayKa O B3aUMOOTHOIIIEHUSIX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
7 Opranu3Msl U cpesia 0OUTaHMs 15
8 DKOJIOTUS BUJIOB U TOIMYISAUN 0.5
DKoJorust cood1ecTB. DKOJIOTHYECKHE
9 12 0.5
CHCTEMBI
10 buocdepa — rimobanpHas sxocucTema
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoaensie — IpakTiieckue fI[Sy‘ICHPIH :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoTsbI pecypesI
1 bronorus kKak KOMIUIEKCHAsI HayKa U Kak 1
4acTh COBPEMEHHOI0 00111eCcTBa
JKuBbIe cHCTEMBI M MX CBOWCTBA 1
YpoBHEBas OpraHu3anus KHUBbIX CUCTEM
4 Wcropust OTKPBITUS U U3YUEHUSI KIIETKH. 1
Knerounas reopus
Metoasl MOJNIEKYJIIPHON U KJIETOYHON
o6uonorun. [Ipaktuyeckas padora
5 «M3y4yeHne METOI0B KJIETOYHON OMOJIOTHH 1 05
(xpomarorpadusi, snekrpodopes, '
TuddepeHaIbHOe HEeHTpU(YyTrupoBaHue,
ITLIP)»
6 XHUMHUYECKUHN COCTAB KIIETKH 1
7 MuHepanbpHble BEIECTBA KIETKH, UX 1
Ouonoruyeckas poib
Opranuyeckue BelecTBa KJIETKH — OeJKH.
3 JlaGopatopHas pabota «OOHapyxeHue 1 05
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX '
peakuuii»
9 CsaoiicTBa, Ki1accuduxanys 1 GyHKuuu 1

0€eJIKOB




OpF AHNYCCKHEC BCIICCTBA KICTKU —

10
YTJIEBOBI

1 Opranudeckue BEIecTBa KIETKH —

JIUTIAJTBI
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaGoparopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJICTOK Pa3JIMYHBIX OPTaHHU3MOBY

13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue
nykieozunrpudocdarer (HTD)

14 CexBennpoBanue [JHK. Merozs
TeHOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeTtobl CTPYKTYPHOIM OHONIOTHH

16 Tunel knetok. [Ipokapuorndeckas kierka
CtpoeHune dyKapuOTUYECKON KIIETKH.

17 [IpakTuueckas pabora «3yueHue cBONCTB 0.5
KJIETOYHOU MEMOpaHbI»

18 IToBepXHOCTHBII anmapar KJIETKH
OnHOMeMOpaHHbIE OPraHOM bl KIETKH.

19 [IpakTuueckas pabora «M3yueHnune 05
JIBYDKEHUS [IUTOIIIa3Mbl B PAaCTUTEIbHBIX
KJIETKax»

[TomyaBTOHOMHBIE OPTaHOHIBI KJIETKH:

20 MUTOXOHJIpHH, T1acTubl. JlabopaTopHas 05
pabota «VccnenoBanue mia3Monnsa u '
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KIETKAX)

21 HemeMOpanHble opraHOU bl KIIETKH

22 Crpoenue u GyHKIUH 7pa




23

CpaBHUTENBbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHuHsI KIIETOK Pa3InIHbIX
OpPTraHUu3MOB»

0.5

24

25

26

ACCUMUITSITIVS ¥ TUCCUMIIISLINS — JIBE
CTOpOHBI MeTaboau3Ma. THurbl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHune KaTaTuTHYECKOW aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMHIa3bl WK
KaTaJiasbl)»

DepMEHTaTUBHBIN XapaKTep Peakui
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «3ydyenue pepMeHTaTUBHOTO
pacILeIUIeHHs IEPOKCHUIa BOAOPOA B
PacCTUTEIbHBIX U JKUBOTHBIX KJIETKAX)

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

dorocunTes

29

30

31

XemocuHtes. Jlaboparopnas pabota
«CpaBHeHue nporeccoB (OTOCUHTE3A U
XEMOCHHTE3a)

AnaspoOHbIe Opranu3Mbl. Bunel 6posxeHus.

JlaGopatopHas pabota «CpaBHEeHUE
IPOIIECCOB OPOXKEHUS U JIBIXAHUSD)

AdpoOHBIE OpPraHU3MBI. JTaIlbI
HHEPreTHYECKOro oOMeHa

0.5

32

DHeprusi MeMOpPaHHOTO TpaJueHTa
npoToHoB. Cunte3 AT®: pabora




npotoHHOU AT®-cuHTa3bI

33 Peakiun MaTpru4HOTO CHHTE3a
34 Tpanckpunuus — marpuusslii cuate3 PHK
35 Tpaucasus u e€ Tarnbl
36 KoaupoBanue amunokucnot. Poib
pubocoM B OMocuHTE3€e OenKa
37 Opranuzanus reioMa y IpoKapuoT u
9YKapuoT
38 MornekynsipHble MEXaHU3MBbI SKCIIPECCHH
TEHOB Y 9YKapHOT
Bupycbl — BHekJIeTOUHBIE ()OPMBI KUZHU U
39 obsuraTHbIe MapasuThl. [IpakTHyeckas 0.5
pabota «Co3naHue MOZeN BUPYyCa»
40 BupycHbie 3a001eBaHuS Y€I0BEKa,
JKUBOTHBIX, PACTEHUI
41 HanotexHonoruu B OMOJIOTHH U MEIUITIHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunslii cunte3 JTHK
Xpomocomsl. JlabopaTopHas pabora
44 «M3yuenne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpenaparax»»
45 JleneHne KJISTKM — MHTO3
Tuns! kneTok. KapnokuHes u IUTOKUHE3.
46 JlabopaTtopHnas pabora «Habmronenue 05
MHUTO3a B KJIETKaX KOHYHKA KOpEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»
47 Perynsiiust »KM3HEHHOTO ITUKJIIA KIETOK




48

Opranusm Kak eIMHO€ LIEI0e

Txanm pacrenuii. JlJaboparopHas pabora

49 . - 0.5
«M3ydyenune TkaHel pacTeHUN»
TkaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHas paborta «/3yueHue TKaHeH 0.5
YKHUBOTHBIX»
Opransl. Cucremsl opranos. JlaboparopHas

51 pabota «/3y4yeHne opraHoB IBETKOBOT'O 0.5
pacTeHusI»

52 Ornopa Tena opraHu3MoB

53 JIBr>KeHHe OpraHu3MOB

o4 [Inutanue opranu3MoB

55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTeNbHas cCHCTEMA YelIOBeKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeroBeKa

58 TpaHcopT BelecTB y OpraHu3MoB

59 KpoBeHnocHas cucrema nmo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Beiaenenue y opranusmos

61 3amuTa y OpraHu3MoB

62 NMMyHHas cucTema dyenoBeka

63 Pa3npaxumMocTh 1 peryisinus y
OpPraHu3MOB

64 ['ymopanbHast peryssius U dHIOKpUHHAS

CHUCTEMaA XKUBOTHBIX U YEJIOBEKA




65

Dopmbl pa3MHOKEHUSI OPTaHU3MOB

66
67

ITonoBsoe Pa3MHOXKCHUE

Meiios

68

l'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora
«3yueHne cTpOCHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpETapaTax»»

0.5

69

70

I/IH,I[I/IBI/II[yaJ'IbHOG Pa3BUTHUC OPIraHU3MOB —
OHTOI'CHEC3

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIICBHIX JINCTKOB

71

Poct Pa3sBUTHUC KUBOTHLIX.
JlaGopaTtopHnast pabota «BrlisiBiieHHE
MIPU3HAKOB CXOJCTBA 3apOIbIIICH
MO3BOHOYHBIX KHBOTHBIX)

0.5

72

73

74

PasMHOXeHUE U pa3BUTHE PACTEHUM.
JlabopaTtopHast pabota «CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHUII»
HcTopust CTAaHOBJIEHMSI U Pa3BUTHUSA
TEeHETUKHU KaK HayK1

OCHOBHBIE TIOHATHUS U CUMBOJIBI T€HETHUKH.
JlaGopatopHas pabota «J{pozoduia kak
00BEKT FeHETUUECKUX UCCIICIOBAHUI

0.5

0.5

75

3aKOHOMEPHOCTH HaCJEeA0BaHUS
MPU3HAKOB. MOHOTHOpHIHOE
ckpemBanue. [Ipaktuueckas pabota
"H3yueHue pe3ynbTaToB MOHOTHOPUHOTO
CKpeLIMBaHus y Apo30duinr"

0.5




[uTonoruueckrne OCHOBBI MOHOTHOPHTHOTO

76 1
CKpEIIMBaHUSA
77 AHanusupyrouiee ckpeuiuBanue. Hermonxnoe 1
JOMUHUPOBAHHE
JuruGpunHoe ckpeniyBaHue.
78 [TpakTuueckas padora «M3yuenue 1 05
pe3yJIbTaTOB TUTHOPUAHOTO CKPEIUBAHUS '
y IpO30(HITBD»
79 [{uTonornyeckue OCHOBBI JUTUOPUTHOTO 1
CKpEIIUBAaHUS
80 CueruieHHOE HacJeI0BaHUE IPU3HAKOB 1
81 XpoMOCOMHas TEOPHS HACIICICTBEHHOCTH 1
82 I'eneruka mona 1
83 I'eHoTHII KaK €JIOCTHAS CUCTEMA 1
84 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA 1
pacTeHui, )KUBOTHBIX U YEJIOBEKA
85 M3MeHunBOCTh TPU3HAKOB. Busl 1
U3MEHYHUBOCTH
86 MonudukamonHas U3MEHYHBOCTh 1
BapuanuvoHHBIN psia U BapUallMOHHAs
kpuBas. JlaboparopHas padota
g7 «HccnenoBanue 3aKOHOMEPHOCTEN 1 05
MOU(UKATMIOHHONH H3MEHUYHBOCTH. '
[TocTpoeHue BapuallmoHHOTO psizia U
BApUALIMOHHON KPUBOII»
88 ['eHoTHTIMYECKAsT N3MEHUYNBOCTb. 1
KomOuHaTHBHAs N3MEHYNBOCTh
89 MyTarnmoHHas U3MEHYUBOCTbD. 1 0.5




[IpakTuueckas padora «MyTanuu y
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

91

92

3aKOHOMEPHOCTH MYTAllMOHHOIO IPOLIecca.
ONUreHeTHKa v SIUreHOMHUKa

['eneruka yenoseka. [IpakTuueckas pabota
«CocTtaBieHue 1 aHaIu3 POAOCIOBHOIN

MerTtoansl MEAUIIMHCKON NeHETUKHU

0.5

93

94

95

96

3Ha‘~I€HHe MGHHHHHCKOﬁ T'CHCTHUKU B
HpeI[OTBpaIIIGHI/II/I 1 JICUCHUHU I'CHCTHUYCCKUX
3200J1€BaHNI YETIOBEKA

OCHOBHBIE TIOHATHS CEJIEKIUU.
JlaboparopHnas pabota «3ydueHue copToB
KYJIbTYPHBIX PACTEHUN U TIOPOJ IOMAITHUX
YKUBOTHBIX)

MeToap! ceaeKIIMOHHON paboThl.
JlaGopatopHas pabota «3yueHune MmeTon0B
CEJICKLIUH PACTCHUN»

JlocTr>KeHMs CeJIeKIUMN PACTEHUN U

KUBOTHBIX. [IpakTHueckas pabora
«IIpuBUBKa pacTeHUI»

0.5

0.5

97

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE
TEHETUYECKUX PECYPCOB

98

99

BuoTexHonorus kak Hayka U OTpacib
nponsBoacTBa. [IpakTrueckas padbora
«M3yueHne 00beKTOB OMOTEXHOIOTHUI

OCHOBHBIC HANPaBJICHUS] CHHTETHUECKOU
OuoJIOruun

0.5




100

XpOMOCOMHaSI W ICHHAasA WHXXCHCPHUA

101 Menunuackre OMOTEXHOIOT NI
PezepsHnbiit ypok. [ToBTOpeHue,
102 . 1
0000111eHHEe, CUCTEMATH3allAs 3HAHUHI
OBLIEE KOJIMYECTBO YACOB I10O 102 135

[NPOT'PAMME




11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Kontpoapueie  Tpaxkruueckue fI[Sy'—IEHI/IH :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoTsbI pecypen
1 OpodmonionHast Teopust Y. JlappuHa 1
5 JIBH>KyIIHME CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0a 3a cymiecTBoBaHMEe, €CTECTBEHHbIN 1
1 UCKYCCTBEHHBII 0TOOD
4 DOopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MUKPOIBOIONHUS U MAKPOIBOTIOIIHS
6 [Tonynsauus — snemMeHTapHas €IMHHLIA 1
3BOJTIOLUAA
3aK0OH T€HETHYECKOTo paBHOBeCHS JIK.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BbIsiBIEHHE U3MEHYUBOCTH Y '
oco0eill 0HOTO BHJIa»
8 DneMeHTapHbIe (PaKTOPHI IBOFOIIUN 1
9 OS¢ ekt ocnoparenst. dpdexr 1
OYTBIJIOYHOTO TOPJIBIIIIKA
10 Murpauuu. M3oaumun nomymsmuii: 1
reorpaduueckas, Ouonormueckas
11 EctecTtBeHHbI 0TOOp — HanpaBIISIOLINI 1

(hakTOp IBOTFOITUHN




12

[TosoBoit oTOOP

13

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOABOIIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B ¥ UIUOATANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumepsl npucnocodIeHU Y OpraHu3MOoB:

Mopdonorudeckue, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
Jlaboparopnas padota «IIpucrnocoOnenus
OpraHu3MoOB U UX OTHOCHUTCJIbHAA
1eJIeCO00Pa3HOCThY

0.5

15

16

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopuas pabota «CpaBHEHUE BUIOB
10 MOP(OJIOTHIECKOMY KPHTEPHIOY

Crpykrypa BUIa

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIIOIHUU U STTHACMHUOJIOTUN

MaKpOBBOJ'IIOI_II/ISI. ITameonTONMOrNYECKHE
MCTOAbI U3Y4YCHUA 3BOJIFOIUN

20

buoreorpaduueckre MeTOIbI H3yUCHUS
ABOJIIOLIMU

21

22

OMOpPHUOTOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
ABOJIIOIUA

MOJ'ICKy.TIHpHO-TCHCTI/I‘-ICCKI/IG,
OMOXMMHUYECKUE U MaTEMaTUUECKUE




MCTObI U3YUCHUA 3BOJTFOITUU

23 OO61mre 3aKOHOMEPHOCTH BOJIOLUH
24 AnanTtuBHas paguanus. HepaBHOMepHOCTB
TEMITIOB 3BOJIOIUU
o5 HayuHblie runmoTessl IpoOrCX 0K ISHUS
KU3HHU Ha 3emJie
26 JloHayuHBbI€ MPEACTABICHUS O 3aPOXKICHUU
KU3ZHU
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLIMH
28 ['unoTe3sl 3apoKACHNUS )KU3HU
WcTopus 3emau 1 MeTOMIBI €€ U3YUEeHHUS.
29 Jlaboparopnas pabota «M3yueHue u 05
OIHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHHU3MOB»
30 Hauanbnble 3Tansl oprannyeckoin
HBOJTIOIINH
31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHOro Mupa. [Ipaktudeckas 05
paborta «3ydyenne ocoOeHHOCTEH '
CTPOCHHS PACTCHHUH Pa3HBIX OT/IEIIOB)
33 OCHOBHBIE 3TaIlbl BOJIOIUHU KUBOTHOTO
MUpa
DBOJIOLHS KUBOTHBIX. [IpakTrueckast
34 pabota «/3ydeHrne ocoOeHHOCTEH 0.5
CTPOEHHSI TTO3BOHOYHBIX KHBOTHBIX)
35 Pa3BuTHe u3HM Ha 3eMIie 10 3paM U




nepuojam

MaccoBbie BbIMHUPpAaHHUA — 3KOJOT'MYCCKUE

36 KPHU3HUCHI MPOIILIOTO

37 CoBpeMEHHBIN SKOJIOTUYECKUH KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHHYECKOro
MPOIILIIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpPTraHU3MOB

40 AHTpPOIOJIOTHS — HayKa O YeJIOBEKe

41 Passutne npeacrasnenuit o
MIPOUCXOXKACHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranuyeckoro mupa. JlabopatopHas

42 pabota «/3ydenrne ocoOeHHOCTEH 0.5
CTPOCHUSI CKeJleTa YeJIOBEKa, CBI3aHHBIX C
MIPSIMOX 03K ICHHEM )

43 JIBM>KyIIMe CUIIbl aHTPOIIOTEHE3a

44 CooTHo1ieHrne OMOJIOTHYECKUX U
COITMANTBHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIE CTaJIMM AHTPOIIOTE€HE3A

46 [Taneorenerrka u NajeoreHOMHUKa

47 DBOJIIOLHS COBPEMEHHOT'O YEJIOBEKA
Yenoeueckue pacel. [IpakTudeckas

48 pabota «/3ydueHue 3K0I0rHYecKuxX 0.5
ajlanTalnuii 4YeJIoBeKa»

49 MeXIuCIUTUTMHAPHBIE METO/IBI

AHTPONOJIOTUH




50 3apokeHUE U Pa3BUTHE IKOJIOTUN 1
Mertoub! 3konoruu. Jlabopatopnas padora

o1 «M3yueHne METOI0B IKOJTOTHUECKUX 1 0.5
HCCIIE0BAHUI»

59 3Ha4YeHHE 3KOJIOTMYECKUX 3HAHUM IS 1
YeJoBeKa

53 Okonorndyeckue GaKTopsl 1
Abunornyeckue pakTopbl. CBET Kak

54 sKosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BpIsBICHNE TPUCTIOCOOICHUIA '
OPTaHU3MOB K BIIUSTHUIO CBETa
AobuoTtnueckue dakropel. Temreparypa
KaK 9KOJIOTUYECKUN (haKTop.

55 Jlaboparopuas pabota «BrisBicHHE 1 0.5
MPHUCIIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbi»
AbuoTtnueckue pakropsl. BiraxxHOCTh Kak

56 sKosiorudeckuit gpaxrop. JlaboparopHas 1 05
pabota «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHHS»

57 Cpenpl 0OuTaHNs OPraHU3MOB 1

58 Bronornveckne puTMBbl 1

59 XKuznennsie GopMbl OpraHu3MOB 1

60 bruotnueckue hakTopsr 1
3HayeHrne OMOTUYECKUX B3aUMOECHCTBUI

61 JUIsl CYIIECTBOBAHMS OPraHU3MOB B cpejie 1
oOuTanus

62 DKOJIOTUYECKHE XapAKTEPUCTUKU 1




MommyJaauun

OCHOBHBIE TTOKa3aTeIIN IIOIMYyJIAINH

63 YHCIICHHOCTD, TNIOTHOCTh, BO3pACcTHAS U
M0JIOBAsE CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIH TOMYJISIIHH:

64 POKJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTUYECKAast CTPYKTYPA MOMYJISIHH

66 JlnHaMuKa MONYJISIINAN U €€ peryIsnus

67 KpuBsie pocta 4uCIEHHOCTH MTOMYJISIIIHH.
KpuBbie BbDKHUBaHHS
DKOJIOTHYECKas HHUIIIA BHJIA.

68 Jlaboparopuas padota «IIpucrnocobnenus 0.5
CeMSIH PACTEHHI K PACCEICHUIO

69 Bun kak cucrema nmomyssiui

70 3aKOHOMEPHOCTH MOBEICHHS U MUTPALIUI
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTeMa Kak OTKpbITasi CHCTEMa

73 KpyroBopot BeliecTs U MOTOK SHEPTHH B
IKOCHUCTEME

74 OCHOBHbBIE TIOKA3aTEIN HIKOCUCTEMBI

75 DKOJOTHYECKHEe MUPaMHIbI

76 N3menenns cooOIecTB — CYKIIECCHHI

77 [TpupoHbIe 5KOCUCTEMBI. DKOCHCTEMBI
03ep 1 peK. DKOCUCTEMbI MOpeil U OKEaHOB

78 [IpupomHbIE S5KOCUCTEMBI. DKOCUCTEMBI




TYHAP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI
3aKOHOMEPHOCTH (HOPMUPOBAHHS

80 OCHOBHBIX B3aUMOJICHICTBUI OPraHU3MOB B
HKOCUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN

81 pa3HBIX TUIIOB Ha CYOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
KOCUCTEMHOM YPOBHSX

82 buocdepa — obmierutanerapHas 060109Ka
3emin

83 Yuenue B. W. Bepuaackoro o 6uochepe

84 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouocdepsr

85 Kpyrosoports! BeniecTs u
OMOTEOXUMHYECKUE ITUKITBI

86 VYpb6oskocucremsl. [IpakTrueckas paboTta 05
«M3ydenue u onucaHue ypo0o3KOCUCTEMBI» '

87 3oHanbHOCTH OuOoCchepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6uoCheps

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue uenoBeka Ha 6nochepy

01 AHTpPONOreHHOE BO3/ICUCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana mpupoabI

93 OCHOBHbBIE IPUHIIUIIBI YCTOHYUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOIbL

PaI_[I/IOHaJ'H:HOG IIPpUPOAOII0JIBL30BAHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3us 3eMiaun

95 0"606meHI/Ie 1o Teme «MHUKPOIBOJIOLHUS U 1
e€ pe3ysIbTaThD»

96 Q§06meHHe 1o Teme «MaKpOo3BOIIONHUSA U 1
e€ pe3ysIbTaThl»

97 O6o06mienne no Teme «IIpoucxoxaenue u 1
pa3BUTHE KU3HU Ha 3eMIIe»

08 Oo6o06menue no Teme «IIpoucxoxaeHue 1
YeJI0BEKa — aHTPOTIOTCHE3)

99 Oo6o06menne o Teme «IKOJIOTHs — HayKa O 1
B3aMMOOTHOIICHHSIX OPTaHH3MOBY

100 O60061meHne o TeMe «Opraiu3msl U cpea 1
oOUTaHUS

101 O606meHIEe o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISIIIH I

102 O600mmenue o Teme «buocdepa — 1
rJ100abHast IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPO'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1.

2.

buonorus. buonorudeckue cucremsl u nporneccel, 10 kmace/ TepemoB A.B., Ilerpocosa
P.A., O6mectBo ¢ orpanuueHHO# oTBeTCTBeHHOCTHIO « O] MHEMO3NHA »
buonorus. buonornueckue cucremsl 1 niporecchl, 11 kimace/ Tepemor A.B., Iletpocosa

P.A., O6mectBo ¢ orpannueHHol oTBeTcTBEHHOCTHI0 « MOl MHEMO3UHA»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1.

Amnacracosa JL.II. O6mras 6uomnorus. Jlmnakrudeckue marepuaisl. - M.: Bearanal pad,
1997. - 240c;

baryes A.C., I'ynenxoBa M. A., EneneBckuii A.I'. buosorus. bosbmoii cripaBoYHUK AJIs
IIKOJIbHUKOB U MOCTYTAIIIKX B BY3bI - M.: JIpoda 2004

bonrosa U.B. Coopnuk 3ana4 mo O01meit OMoIorud i HOCTYNAOIINX B BY3HbL. -
M.:«Onukc 21 Bek» «Mup u o6pazoBanuey, 2005;

Kosnosa T.A.,'Kyumenko B.C. buonorus B Tabnuuax 6-11 knaccel. CripaBoyHoe
nocobue. - M.: [Ipoda, 2002;

Jlepnep .. O6mas 6uonorus. [loypounsie TecTsl u 3a1anus. - M.: AkBapuym, 1998;
O6mras 6uonorus: Yue6. g 10-11 ki1, ¢ yrinyOaeHHBIM U3y4eHHeM OHMOJIOTHH B HIKOJIE
/J1. B. Boiconkasi, CM. I'marones, I'.M. [Ipimirun u 1ip.;

ITumenos A.B., ITumenosa U.H. buonorus. Jlunaktnueckue Matepraibl K
pazneny«Oo0mas 6uonorusi».- M.: «M3aatensctBo HL[ DHAC»,2004;

Pe6posa JI.B., IIpoxoposa E.B. AktuBHbIe OopMBI M METOIbI 00yUeHHS OHonoruu. -M.:
[Ipocsemenue, 1997;

®pocun B.H., CuBornazos B. . 'oToBUMCS K €IMHOMY rOCYAapCTBEHHOMY SK3aMEHY:

O6mas 6uomnorus. - M.: JIpoda, 2004. - 216c¢;

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbHI CETU UHTEPHET

www.bio.1september.ru - razera «buonorus» - npunoxeHue K «1 ceHTIOps»
WWW.bio.nature.ru - HayuHble HOBOCTH OHOJIOTHU

www.edios.ru - Dioc - HeHTp JUCTAHIIMOHHOTO 00pa30BaHUS

www.km.ru/education - Yuebubie MaTepualbl U CiIoBapu Ha caiite «Kupuma u Medoauii»
http://school-collection.edu.ru Exunas komrekius mudpoBbix 00pa30BaTeIbHBIX PECYPCOB.
http://window.edu.ru/ Exunoe okHO 1ocTyma K 00pa3oBaTe/IbHBIM pecypcam
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