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IlossicHUTEILHAA 3aTUCKa

[Tporpamma o yuebnomy npeamery "buonorus" (nanee - OMOJIOTHUS) HA YPOBHE CPEIHETO
obmero obpazoBanus pazpadorana Ha ocHoBe denepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanun»y, ®PI'OC COO, Konnenmuu mnpernogaBaHus
yuebHoro npeamMera «bHOIOTHS» U OCHOBHBIX IMOJIOKEHUH (enepanbHoil paboueil mporpaMMel
BOCITMTAHUS.

VYueOnni npenmer «buomorus» yrimyonéHHoro ypoBHs usydeHus (10—11 xkmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM oOnactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHIY.
Cornacno monoxenusim OI'OC COO mnpodunbHble y4deOHBIE MPEIMETHI, H3y4aeMble Ha
yriayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM auddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
o0miero oOpa3oBaHMsl M MPU3BAHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]Y OCHOBHBIM OOIIUM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM W BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATUX Y4E€OHBIX MPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA IPUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PA3BUBAIOIIUX 33]ad, CBS3AHHBIX C MpoQopHeHTanHen
0o0ydJaromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOHW O0O0JacTH HAy4yHOro 3HAHUS,
CBSA3aHHOTO C OWOJOTHeH, MEIUIIMHOW, SKOJOTHEH, MCHUXOJOTHEeH, CIIOPTOM MM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosiorus" naér nmpencraBiieHHe O LS U 3a/1a4ax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOI€HHOM ypOBHE, ONpeelsieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEpKAHHE, €ro CTPYKTYpPHpPOBaHHE IO pas3feliaM H TeMmaw,
pacripeielieHue 10 Kj1accaM, peKOMEHAYET M0CIe10BaTeIbHOCTh U3y4eHUs y4eOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBsS3€d, JIOTMKM Y4eOHOro Ipoliecca,
BO3pAacTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamme mo Ouojoruu peanu3oBaH MPHUHIIMII
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHMOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Omaromaps uyeMy [pOCMaTpHBAeTCs  HAMPaBICHHOCTh Ha  MOCIEAYyIoIlee  pPa3BUTHE
OMOJOTHYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS, 3KOJOTUUYECKOIO MBILUICHUS, IPEICTaBICHUNH O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIUTaHHE OEpeHOro OTHOIIEHUS K OKpyXarolled NpupoJHoi cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buomorus» B peanu3anuu
tpeboBanuiit ®I'OC COO Kk mIaHUpyeMBbIM JHUYHOCTHBIM, METAINPEIMETHBIM U MPEIMETHBIM
pesynpTaTaM o00yueHus W B (OPMHPOBAHHHM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOMN
NEeSITeIbHOCTH O0YYaloIUXCcs M0 OCBOCHMIO COZAEp)KaHUS OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpeaHero oo01ero oopazoBaHusl.

VY4eOunblii npeamer «buonorus» Ha ypoBHE cpeAHero o0Iiero oOpa3oBaHHUs 3aBeplIacT
Ouosnoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacHIMpEeHUE U yriyOlieHne 3HaHui
oOyyaromuxcst O JKMBOM TNpUpPOAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOH Oumosorum,
SMOPHOIOTUN U OUOJIOTHH Pa3BUTHsI, T€HETUKHU, CEJEKIHUH, OMOTEXHOJIOTHH, BOJIOIHMOHHOIO
YUEHUS U IKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpHEHTHPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TMOCIEIYIONIEeMY MOJIY4YEeHHIO0 OHOJIOrHnyeckoro oOpa3oBaHUS B
By3aX W OpraHu3alUsAX cpelHero npodeccuoHaabHOro odpasoBanus. OCHOBY €ro cojepiKaHus
COCTaBJISIET CUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU H3YYEHHH OOYy4YaIOUIMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJOTHHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3oBanus, B 10—11 knaccax 3TH 3HaHUA MOTYYarOT pa3BUTHE. Tak, pacIIMPEeHbI H YTIyOJIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,



OOIMX 3aKOHOMEPHOCTSX MKHU3HH, JONOJHHUTEIbHO BKJIKOYEHBl OMOJIOTMYECKHE CBEIEHUS
IPUKIIAHOTO U IOMCKOBOIO XapakTepa, KOTOpPhlE MOXKHO HCIOJb30BaTh KAaK OPUEHTHUPHI AJIs
nocienyomero Beidopa npodeccun. BozMokHa Takxke MHTErpanus OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOLIMMH 3HAHUSMH, MOJTYYEHHBIMU O0yYarOIIUMUCS IPU U3y4EHUH QU3UKH, XUMHH,
reorpauu U MaTeMaTHKH.

Crpykrypa mnporpammsl 1o ydyeOHOMy ImpeaMery "buonorus" oTpaxaer CHCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIM MOAXOAbI K M3yueHUto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIEC AJIS )KUBBIX CUCTEM PA3HOI'0 YPOBHS OpraHHM3alluy,
9BOJIIOLIMM OPraHUYecKOro Mupa Ha 3emile, COXPAaHEHUs OMOJIOrMYECKOro pa3HooOpa3us
wianeTsl. Tak, B 10 Kkiacce M3ydaroTCsi OCHOBBI MOJICKYJISIDHOM M KIETOYHOH OMOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHS, TCHETUKU U CEJIEKIUH, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTHH, aKTYyaJU3UpPYIOTCS 3HaHUS OOydarolMXcs MO OOTaHUKE, 300JI0TUM, aHATOMMH,
¢uzuonoruu yenoseka. B 11 kiacce M3ydaroTcsi SBOJIIOLMOHHOE YUYEHUE, OCHOBBI 3KOJIOTUU U
yuaeHue o buocdepe.

VYueOublii mpenmer «buomorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJIOTHYECKUX TEOpUH M 3aKOHOB, HJEH, NPUHIMIIOB M MPaBUJI, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHUHBI MHpa, 3HAHUH O CTPOEHUH, MHOr0o0Opasuu U
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MONYJSLUU, OHOLEHO03a, 3KOCHCTEMBI, O BbIIAIOIINXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIICOBAHUSX B OHOJOTMU, NMPUKIAIHBIX ACIEKTaX
Ouonornyeckux 3HaHui. [[ng pa3BUTHS U MOJJEp)KaHUS MHTEpeca O0ydaromuxcst K OMOJI0ruu
Hapsy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOI'0 MaTepuaa B COJEpKaHUU MPOrPaMMBI 110
OMOJIOTHH TIPETYCMOTPEHO 3HAKOMCTBO C MCTOPHMEHN CTAHOBJICHHS W PAa3BUTHsSI TOW WM MHOU
o0nacTu OMOJIOTMM, BKJIAJIOM OTEUECTBEHHBIX M 3apyOekHBIX YUEHBIX B PEIICHHE Ba)KHEHIINX
OMOJIOTMYECKUX M HKOJIOTHUECKUX MTPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOlnEHHOM ypOBHE — OBJIAJICHUE
0o0y4JarIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKLIHMOHAJIBHOM OpraHu3alliy >KMBBIX CHCTEM
Pa3HOTO paHra u NpuoOpeTeHne YMEHUI UCIIONIb30BaTh 3TH 3HaHMS B (OPMUPOBAHUU MHTEpEca
K onpeaenéHHoi o0nacTu MpodecCHOHATBHON NEATENbHOCTH, CBA3AHHON ¢ OMOJNOTHEH, HIn K
BBIOOpY yueOHOT0 3aBeIeHHs I IPOAOIKEHHUS OMOJIOTHYECKOr0 00pa30BaHuUs.

Joctuxenue 1enu u3ydeHus ydeOHoro npeamera «buosiorus» Ha yriiyOJ€HHOM ypOBHE
o0ecrieunBaeTcs pelIeHueM CIEAYIOINX 3a1au:

OCBOCHME OOYyYaroIMMHUCS  CHUCTEMbl OWOJIOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSAX W IpaBHIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYI0 KapTUHY MHpa; O CTPOCHHH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJOTMYECKHX CHCTEM (KJIETKa, OpraHu3M, MOMYJSALus, BU,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIIUXCA OTKPHITHAX U COBPEMEHHBIX HCCIEIOBAaHUAX B
OHOJIOTHH;

O3HAKOMJICHHE  OO0ydYaromMxcsi €  METOJAaMH  TO3HAHMUA  JKUBOM  NPHUPOABI:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMUECKUX HAyK (MOJIEKYJISIpHOU U KIETOYHON OMOJIOTHH,
AMOPHOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU U CENIEKLIUHU, OMOTEXHOJIOTMH U CUHTETUYECKON
OMONIOTHH,  TMAaJEOHTOJOIMH, OKOJOTMM); METOJAaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIIeIoBaHU B jabopatopum W B mpupoae (HaOnrojleHue, H3MEpeHHe,
9KCHEPUMEHT, MOJEIIMPOBAHUE);

OBJIJICHUE OOYYarOIIMMHUCS YMEHHSIMU: CaMOCTOSITEIbHO HAaXOAUTh, AHAIU3MPOBATH U
UCTIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TIOIb30BATHCS OMOJIOTUYECKON TEPMUHOIOTHEH U
CUMBOJIMKOW; YCTaHaBIMBAaThb CBSA3b MEXKIY pa3BUTHEM OHMOJIOTMH M  COLUANIBHO-



SKOHOMMYECKUMU M SKOJOTHYECKHMMH MpoOJieMaMy YeJOBEYeCTBa; OLEHUBATh IOCIEICTBUS
CBOCH JEATENPHOCTH 10 OTHOIIEHUIO K OKpY)KAIoLled NpUpOIHON cpenae, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIO/ACH; OOOCHOBBIBATH M COOJIIOATH  MEpHI
npoduIakTUKU UHQEKIMOHHBIX 3a00JIeBaHMii, MpaBuiIa MOBEICHUS B MPUPOJIE U 0OecTeyeHHs
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIYAWHBIX CUTYalUSX MPUPOIHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu3OoBaThb COBPEMEHHBbIC Hay4YHBIE OTKPBITUS B 00JacTH
OuoJjioruu;

pa3BUTHE y 00YYaIONINXCS WHTEIUIEKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHH,
pemaeMbpIMi €10 ITPpoOJIeMaMy, METOJOJIOTHEel OWOOTHYECKOro HCCIEeIOBaHUS, MPOBEIACHUS
OKCIEPUMEHTAIBHBIX HCCIICOBAaHUM, pelIeHuss OWOJIOTHYECKUX 33734, MOJCIMPOBAHUS
OHOJOTrNYeCKNX 00BEKTOB U MPOLIECCOB;

BOCIIUTAHHUE Y OOYYarOIIMUXCSl IEHHOCTHOTO OTHOIICHMs K JKUBOHW MPHUPOJE B LEIOM U K
OTHENbHBIM €€ O0beKTaM M SBJICHUSM; (OpPMHUPOBAHME HKOJOTHYECKOW, Te€HETHYECKON
IPaMOTHOCTH, OOIIEH KyJNbTyphl MOBEIEHHUS B TPUPOJAC; MHTETPAIUH €CTECTBEHHO-HAYYHBIX
3HAHUH;

npuoOpeTeHue 00y4arIMMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(coOnrosmenue mMpaBWJI TOBENCHHS B MPHUPOJE, OXPaHbI BHJOB, AIKOCHUCTEM, OHOCHEpHI),
COXpaHEHHH COOCTBEHHOTO 3/I0POBBSI U 3/I0POBBSl OKPYKAIOMIMX JIOACH (COONIOIEHHUS Mep
npodunaktuku  3aboneBaHuii, oOecreyeHne  OE30MACHOCTH  KHU3HEACSITEIBHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX TPUPOIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJOTrNYECKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JaHME YCJIOBMHM JJIi OCO3HAHHOIO BbIOOpa OOy4YaIOUMMHCS WHIUBUIAYaTbHOU
00pa30BaTeNIbHOW  TPAaeKTOPUH, CHOCOOCTBYIOLIEH MOCIEIyIoIEMY HpOopecCHOHATbHOMY
CaMOOIIPEJICIEHNI0, B COOTBETCTBUM C HWHAMBUAYAJIbHBIMH HHTEpECAMHU U MOTPEOHOCTAMHU
peruoHa.

OO0miee ymuclIO YacoB, OTBEACHHBIX HA H3y4YeHHE OMOJIOTMH Ha YIriyOJE€HHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 yaca: B 10 kmacce — 102 wgaca (3 waca B
Hezeno), B 11 kmacce — 102 gaca (3 vaca B Hezento).

OTb6op opraHu3alMOHHBIX  (OpPM, METOJOB H CPEACTB OOydYeHHs] OHOJIOTHH
OCYIIECTBIISIETCS C YYETOM CHEUM(PHUKU €ro COJEep>KaHUS U HANpPaBIEHHOCTU HA MPOAOLKEHHE
Ouoornyeckoro o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICILIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIOBHEM IMPH O0yYeHMHM OMOJIOTMU Ha YIiayOJIEHHOM YpOBHE SBIISETCS
MpOBEJCHUE JAaOOpPaTOPHBIX U MpakTHdeckux pabor. Takxke yuacthe oOydalmMXcs B
BBIMIOJIHEHUH  TMPOEKTHBIX U y4eOHO-HCCIIEJIOBATENIbCKUX  paboT, TeMaTuka KOTOPBIX
ONpEAENAETCS YUYUTEIIEM Ha OCHOBE MMEIOIIMUXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



Conepxanue 00ydeHUs
10 knace

Tema 1. buonorus xak Hayka

CoBpeMeHHass OMOJIOTHSI — KOMILJIGKCHAs Hayka. KpaTkast wctopusi pa3BuTHs OHOJIOTHU.
buonornueckue Hayku M u3ydaemble UMH mnpoOiembl. DyHaameHTaldbHbIC, NPUKIATHBIE U
MOMCKOBBIC HAYYHbIE HCCIIEOBAHUS B OMOJIOTHH.

3HayeHue OuoJOrHMM B (POPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWEe OHONIOTMHM B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEIbCKOM XO34WCTBE, IPOMBILIJIEHHOCTH, OXpPaHE
MIPUPOJIBI.

JemMoHcTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, M. . Meunukos, H. . Basunos, H. B.
Tumodees-Pecosckuid, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3p OMOJIOTUH C IPYTMMHU HayKaMm», «CucTeMa OMOJIOTHYECKUX
HayK».

Tewma 2. J)KuBble cucTeMbl U UX U3yUEHUE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IHMHCTBO
XUMHYECKOIO COCTaBa, JUCKPETHOCTh M LEIOCTHOCTb, CIIOXKHOCTB H YIOPSAJOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpraHHW3alusi, CaMOBOCIIPOM3BEJIEHHUE, Pa3qPaKUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

VpoBHU OpraHu3aldd >KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIM, TKaHEBBIN,
OpraHNU3MEHHBIM, MONYJISILIHOHHO-BUI0OBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
o6uocoepnsiit. Ilponeccsl, npoucxoasimue B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH >KUBOTO.
Kuzsp kak popma cymectBoBaHus mMarepuu. Hayku, nzydaromue *HUBblE CHUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHHU3alUU.

N3yuenue xuBbIX cucteM. Metoabl Ouonorndyeckoil Hayku. HabOmrioneHue, maMepeHue,
AKCIEPUMEHT, CHCTEMaTHh3alus, MerTaaHain3. I[loHATHE O 3aBUCMMOW H  HE3aBUCHMOM
nepemenHoi. IlmanmpoBanue skcnepumenta. [locraHoBka M mposepka rumore3. Hynesas
runote3a. [loHsTHE BEIOOPKH U €€ J0CTOBepHOCTh. Pa3dpoc B Omonornueckux aaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3ysbTaToB. [IpUUnHBI NCKaKE€HUS PE3yIbTAaTOB HKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JemMoHCcTpanyu

Tabmuelr u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HH», «BHOJIOTHYECKHE CHCTEMBIY,
«CBolicTBa )KMBON MaTepun», «YpOBHHM OpraHU3ALMH KUBOU NMPUPOb», «CTpoeHUE )KUBOTHOM
KIeTkn», «TkaHM  KUBOTHBIX», «CHCTeMBI OpPraHOB  YEJIIOBEYECKOrO0  OpPraHU3May,
«buoreorienos», «buochepan, «MeTobl H3ydeHHS] JKUBOU MPUPOIBI.

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE s IPOBEACHUS HAOIIOACHUH, U3MEPEHUH,
IKCIIEPUMEHTOB.

[TpakTueckast pabora «lcnonb30BaHHE pPA3NIUYHBIX METOAOB MPH M3YYEHHHM KUBBIX
CUCTEMN.

Tema 3. buonorus kiaeTku



Knerka — cTpykTypHO-(DyHKIIMOHAJIbHAS €IMHUIA XKHUBOTrO. VCTOPUS OTKPBITHS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONIMs, Xpomarorpadus,
anekTpodopes3, MeTOJ MEuYeHbIX aTroMOB, AudQepeHnManTbHOe LEHTPU(YTUpoBaHUE,
KyJbTUBUPOBAHHUE KJIETOK. V3ydeHne (UKCHPOBAHHBIX KJIETOK. DJIEKTPOHHAS MHUKPOCKOIHSL.
Kondokansaas Mukpockonus. ButanpHoe (MIPHKU3HEHHOE ) U3YUEHHE KIIETOK.

JeMoHcTpanu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpPENapaThl PaCTUTEIbHBIX, KUBOTHBIX U
OaKTepHaIbHBIX KJIETOK.

[TpakTueckass paborta «l3ydyeHue MeTOAOB KJIETOYHOM Ouonoruu (xpomarorpadus,
anekTpodopes, nuddepennuanpaoe nearpudyruposanue, [1LIP)».

Tema 4. Xumnueckast opranu3anus KJI€TKU

XHMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPAMHUKPOIEMEHTHL. Bona u €€ ponb
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIUIOPETYJIALHUN.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BEIECTBA KIETKU. buosornyeckue noiaumepsl. besnku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Mouiekyinbl. IlepBuunas cTpykTypa Oenka, menTHIHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBEpTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue ¢pyHkiuu 0enxos. [IpuoHs.

VYrneBoasl. MoHoOcaxapuabl, AMCAXapUabl, OJIMrocaxapujbpl M moiucaxapuabl. OOmui
IUIaH CTPOEHUS U (U3MKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKuIUU
YIJIEBOJOB.

Jlununpl.  TuppodunbHo-ruApodoOHBIe  cBoiicTBa.  Kiaccubpukauus — aunuuos.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouibl. bruonornyeckue ¢pyHkiuu aunuaos. Oomme
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue nyknenHoBbIX KucioT. HykiaeoTumsl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa IHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6nonorndeckue pynkunu JHK. Buasr PHK. @ynkunu PHK B kietke.

Ctpoenune monekyinsl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosornyeckue
byakuun  AT®. BoccraHoBIeHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. [[pyeue
HyKIeo3uompugocgamul (HTD). CexBenupoBanne  JIHK.  Meronsl  T€HOMUKH,
TPAHCKPUIITOMHUKH, IPOTEOMHKHU.

CrtpykrypHast Ouosyorusi: OMOXMMHYECKHE M OHOopU3NYECKUE HCCIEAOBAaHUS COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoJeKkyl. MoaenupoBaHue CTPYKTypbl U (QyHKIUN
OMOMOJIEKYN U UX KOMIUIEKCOB. KOMIBbIOTEpHBIN AM3aiiH M OPraHMYeCcKuil CUHTE3 OMOMOJIEKYI U
UX HEMPUPOJIHBIX aHAJIOTOB.

JemMoHCcTpanyu

[Toptpetsrt: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ©. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«Pacnipenenenne XUMAYECKUX 3JIEMEHTOB B )KMBOW IIPUPOIIE».



Tabmuner u cxembl: «llepuonnyeckas Tabiula XUMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYypbl OEnKOBOW MOJNEKYNIb», «CTpOeHHE MOJEKYd YrieBoaoB», «CTpoeHHEe MOJIEKYII
nunuaoBy, «HykiienHOBbIE KUCIOTH», «CTpoeHue MONEKYIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

JlabopaTtopHas pabota «O0Hapyx)eHue OCIKOB C MOMOIIBI0 KAYECTBEHHBIX PEaKLIUi».

Jlabopatopuast paborta «McciaenoBaHue HYKJIECHHOBBIX KHUCIOT, BBIICIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. Ctpoenue u GyHKIMH KICTKH

Tumbl KJIETOK: dyKapHOTHUYECKash M mpokapuorudeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHueckoil kieTku. Kietoynas crenka OakTepuil u  apXeu.
Oco0OeHHOCTH CTPOEHUs TeTepoTPOPHON U aBTOTPOPHON MPOKAPUOTHUUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie 1 (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
I1a3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIM (nuddys3us, obneruéuHas auddysus), aKTUBHBINA
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopt). [lomynmponunaemocts memOpansl. PaGota
HATPHUII-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOIUTO3, (paronnTo3. Dk3ouuTo3. Kinerounas creHka.
Crpykrypa v QyHKINU KIETOYHOU CTEHKU pacTeHUi, rpuoOoB.

[Murtonnazma. L{uto3ons. Llutockener. JBmwkeHue mutorazMbel. OpraHoufbl KIETKU.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: sHAoIasmaTruueckas cetb (JIIC), anmapar [Nonbaxwy,
JU30COMBI, UX CTpoeHHE W (YHKIUU. B3anMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TpaHyISpHOTO peTHKylyma. MexaHu3Mm HampaBieHus O6enkoB B JIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit — (arpaHyisipHBbIil)
sHOIUIa3MaTHUecKuid petukynyM. CekperopHas QyHkuus anmnaparta ['onpmxu. Moauduxanus
6enkoB B anmnapate ['onbmxu. CoptupoBka OenkoB B annapate ['onbmxu. TpancnopT BeliecTs B
KJeTKe. Bakyonu pactutenbHbIX KieTok. Kierounsrii cok. Typrop.

[ToryaBTOHOMHBIE OpraHOMJBI KJIETKH: MHUTOXOHIpHM, Iulactuabl. IIpomcxoxnenne
mutoxoHapuii n miactun. Cumobuorenes (K.C. MepexkoBckuii, JI. Maprynuc). CtpoeHue u
GYHKIMM MHUTOXOHApUH W 1iacTul. llepBuuHbIe, BTOpUYHBIE W CIIOXHBIE IIACTH[BI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOMIACThl ~ BBICHIMX
pacTeHUN.

HememOpannbie opranous! kinetku CtpoeHue u (yHKIUU HEMEMOpPaHHBIX OpPraHOHMIO0B
kinetkd. Pubocombl.  Ilpomexyrounsie  ¢unamenTsl. MukpodumamMeHTsl. AKTHHOBBIE
MHUKpO(UIaMeHTbl. MBIIeyHble KIETKU. AKTHHOBBIE KOMIIOHEHTHI HEMBIIIEYHBIX KIETOK.
MuxkpotpyOouku. Kietounsiii nentp. CrpoeHHe U JABWKEHHE JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. benku, acconuupoBanHbie ¢ MUKpOQUIaMEHTaMU U
MUKpOTpyOoukamu. MoTopHbIE OEKH.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepublii GenkoBblii MaTpuKc. [IpoCcTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anpe. DyXpOMaTUH M TeTepOXpOMATHH. benkn XpomaTnHa — THCTOHBI. J[MHamMuKa siepHOMI
0007109KH B MUTO3€E. SIIepHBINA TPAaHCTIOPT.

Knerounsle  BkitoueHusi.  CpaBHMTENbHAs  XapakTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMoHcTpanu



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

Tabmuubt u cxembl: «CTpoeHHE SYKapHOTHYECKOH KiIeTKu», «CTpoeHHe KUBOTHOM
KIIeTKN», «CTpOEHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CtpoeHue
HIPOKAPUOTUUYECKON KIETKU».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpPENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETapaTbl 0aKTepUAIbHBIX KIETOK.

JlabGopaTtopHast pabota «M3yueHue CTpoeHuUs KIETOK Pa3IMUHbIX OPTaHU3MOBY.

[TpakTuueckas padota «M3yueHne CBOWCTB KIETOYHON MEMOpPaHBI».

JlaGopatopHas pabota «MccnenoBaHue miaasMojM3a U JEIUIa3MOJIM3a B PACTUTENBHBIX
KJIETKax.

[Tpaktuyeckas padora «V3ydueHne IBHKEHUS IIUTOIIA3MbI B PACTUTEIBHBIX KIETKAX.

Tema 6. OOMeH BellecTB U NPEBPALEHUE SHEPTUU B KIIETKE

AccUMMIAIMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabosin3ma. Tumbsl oOMeHa BeIleCTB:
aBTOTpOGHBIK ®  TeTepoTpoHBIA. YdyacTHe Kuciopoga B  OOMEHHBIX  IpoIeccax.
Ounepreruyeckoe oOecrieueHne kieTku: mnpespamenue AT® B 0OMEHHBIX Tpoleccax.
depMEeHTATUBHBIN XapakTep peakuuid KIeTOYHOro Mmerabonu3ma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHu3M aedcTBus. Kodepmentsl. Otianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTuBaTOppl M OEIKU-UHTUOUTOPBHL.  3aBUCUMOCTH  CKOPOCTHU
(epMEHTAaTUBHBIX PEAKIMI OT pa3Iu4HbIX (PAKTOPOB.

[lepBuYHBI CHHTE3 OpraHMYECKHX BeLIeCTB B KieTke. DOTOCHHTE3. AHOKCUTEHHBIH U
OKcUreHHbIl (oTocuHTe3 y Oakrepuil. CBerocoOuparolye MUIMEHTHl M [UTMEHTbI
peakunoHHOro neHTpa. Ponp xjopomnactoB B mpouecce gorocuHTe3a. CBETOBas U TEMHOBAs
¢azer. @otogsixanue, Cs.,, Cs. m CAM-tumer ¢orocunresa. IIpomykTuBHOCTE (HOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHUIMPYIOLIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKkTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHUs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
Oole3Hel.

AspoOHBIE OpPraHW3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronorunueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUI B MpoIeccax
O6uonornyeckoro okucieHus. Lluxnmdeckue peakumu. OkuciaurenbHoe (ochopunrpoBaHue.
DHeprusi MeMOpaHHOTO rpagaueHTa mpotoHoB. CunTte3 AT®: pabora nmpotonHoi AT®-cuHTa3HI.
[IpeumymiectBa a’poOHOro mNyTH OOMEHa BEIIECTB Mepea aHadpoOHBIM. D¢P(HEKTUBHOCTh
HHEPreTHUECcKOro oOMeHa.

JeMoHcTpauun

IToptpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Dnrensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBON MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopatopHas pabora «l/3yueHne KaTalIuTHYECKON aKTUBHOCTH ()epMEHTOB (Ha mpumMepe
aMuUJIa3bl WIK KaTanas3bl)y».



JlaGopaTtopHnas pabota «/3ydeHne hepMEHTATUBHOTO PACIICIIIICHUS TIEPOKCHIa BOJIOPOIa
B PACTUTEJIHHBIX U )KUBOTHBIX KIJIETKAX.

JlaboparopHuas pabota «CpaBHEeHUE MPOIIECCOB (POTOCHHTE3A U XEMOCHHTE3a».

JlaboparopHas pabota «CpaBHEHHE MPOLIECCOB OPOKEHUS U IBIXAHUS.

Tema 7. HacnenctBennas nndopmanus u peaansanus e€ B KIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MATPUYHOIO
cuHTe3a. Peanm3amusi HacleNCTBEHHOW WHQOpMAIMK. [ E€HEeTHYeCKHid KOJ, €ro CBOWCTBA.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
aHTUIIAPAJUIEIbHOCTh, aCUMMETpUYHOCTh. Co3peBanue matpuuHblx PHK B sykapuormueckoi
xietke. Hexkomupyromue PHK.

Tpaucnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBust
O6uocunTe3a 6enka. KogupoBanue aMuHoKucioT. Ponbs pubocom B OuocuHTese Oenka.

CoBpeMeHHbIE MPECTABICHUS O CTPOEHUHU reHoB. Opranu3anus reHoMa y MpOKapuoT U
9yKapuoT. Perynsius akTUBHOCTH IeHOB y mnpokapuoT. ['mmoreza omepona (P. XKakob, XK.
Mano). MonekynspHble MeXaHU3Mbl AKCIPECCUM TE€HOB Yy 3ykapuoT. Ponb Xxpomaruna B
perynanuu paboTsl TeHOB. Perynsius 0OMEeHHBIX MPoLeccoB B kieTke. KieTounslii roMmeocTtas.

Bupychl — HeksieTouHble (OPMBI KU3HU U OOIUTaTHBIC Mapa3uThl. CTPOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, pPeTpoBHpycoB, Oakrepuodaror. Xuznenuwni mukn JIHK-comepkammx
BupycoB, PHK-conepxamux Bupycos, O6axrepuodaros. OOpaTHas TpaHCKpUIILMS, peBepTasa,
MHTErpasa.

Bupycubie 3aboneBaHusi uenoBeka, KUBOTHbIX, pactenuid. CIINI, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

buonHpopMaTHKa: MHTErpalys ¥ aHainu3 OoJbIIMX MaccuBoB («bigdata») cTpykTypHBIX
Ononoruveckux MaHHbBIX. HaHoTexHomorumu B Ouonoruu u Meaunuue. [Iporpammupyembie
¢dynkuuu 6enkoB. CriocoObl JOCTaBKHU JIEKAPCTB.

JeMoHCcTpanyuu

IToptpetsi: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmumet u cxembl:  «buocuHTe3 Oenka», «[eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

[Ipaktuueckas padora «Co3gaHue MOJIETH BUPYCay.

Tema 8. JKu3HEHHBIN UK KICTKA

Knerounslii numki, ero mepuonasl U peryasuus. Mutepdasza um muros. OcobeHHOCTH
npolieccoB, nporekaronmx B uatepdase. I[loaroroska kierku k nenenuto. IlpecuHrernueckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOIbI
uHTEp(PAa3bl.

Marpuunenii  cunre3 JHK —  perumkanms.  Ilpunnuner  perummkanmn — JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CUHTE3, aHTUIAPAUIEIBHOCTh. MeXaHu3M
permukannu - JIHK.  Xpomocombl. Ctpoenne XxpomocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIIOWIHBIA M TaryiouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XpoMocomsl. 110710BbIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHUTO3a U NPOUCXOISAUIME B HUX Ipouecchl. Turmbl
muto3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadeHre MUTO3a.

Perymsmuss mMuToTHueckoro nukia kieTku. I[Iporpammupyemasi kierouHas rubenb —
arornTo3s.



KnerouHoe sinpo, XpoMOCOMBI, (PyHKIIMOHAIbHAs TeHOMUKA. MexaHu3mbl npoiudepanuu,
g epeHIMpoBKH, cTapeHust U rudenu kietok. «Ludposas kinetkay — OnonHpopMaTHUECKUe
MoJienn (PyHKIIMOHUPOBAHUS KIETKH.

JeMmoHcTpanuun

Tabmunpl u cxembl: «Ku3HEHHBI HUKI KIETKW», «Muto3», «CTpoeHHE XpOMOCOMY,
«Permmukanus JJTHK».

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

JlaboparopHas pabota «3ydueHne XxpoMocoM Ha TOTOBBIX MUKpPOIIpernapaTaxy.

JlaboparopHass pabora «HabOmioneHue MHUTO3a B KJIETKaX KOHYMKA KOpeIlKa Jyka (Ha
TFOTOBBIX MUKpOIIpEnaparax)».

Tema 9. Ctpoenue u pyHKIUN OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEAESATEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJHOKIETOUHBIE BOJIOPOCIIH, Ipyrue NpoTUcThl. KogoHuanbHbIe
OpraHU3MBI.

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

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHe: oOpazoBaTenbHAs, MOKPOBHAS,
MPOBOAAIIAs, OCHOBHAsA, MexaHn4deckas. OCOOCHHOCTH CTpOCHHs, (PYHKIMA U PACHIOJIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKMBOTHBIX M  4YeJNoBeKa. THIbI JKUBOTHBIX TKAaHEW: AMHUTEIUAIbHAS,
COEJMHUTENbHAs, MbllIeyHas,, HepBHas. OCOOEHHOCTH CTpOeHUs, GYHKUUN U pacONIOKEHUS
TKaHEeH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opransl. BereraTuBHble ¥ TeHEpaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMbI OPTaHOB
YKUBOTHBIX U 4yenoBeka. DyHKIMK OpraHOB U CUCTEM OPraHOB.

Onopa Tema opranusmoB. Kapkac pacreHnil. CkeneTbl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbIi1 1 BHyTpeHHMI ckeneT. CTpoeHUe U TUIIbl COEUHEHUS
KOCTEH.

JBi>xkeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KT'YTUKOBOE, DPECHHYHOE. J[BM)KEHHWE MHOTIOKJIETOYHBIX PACTEHUH: TPONM3MBlI W HACTHH.
JIBM>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBEKa: MbllleyHas cuctema. Peduiekc. CkeneTHble
MBIIIIIBI U UX padoTa.

IIntanne opranm3mos. Ilormomenne BOJBI, YIIEKHUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pactreHusAMH. IluTaHue >XMBOTHBIX. BHYTPUIIOIIOCTHOE M BHYTPHUKJIETOUYHOE IHILEBAPEHHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTENBHOrO TpakTa. lIumieBaputenbHbIe
xkeinessl. [InmeBapuTenpHas cucTeMa 4eoBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepe3
NOBEPXHOCTh KJeTkU. KoxkHoe apixanue. JlpIxarenbHas MOBEpXHOCTh. JKaOepHoe M n€royHoe
IpIXaHue. JIpIXaHue IO3BOHOYHBIX >KMBOTHBIX W YEJIOBEKA. OBOJIIOLIMOHHOE YCIOXHEHHE
CTpOeHHUS JETKUX IO3BOHOYHBIX >KUBOTHBIX. JlpIxaTrenbHas cuctemMa dYenoBeka. MexaHH3M
BEHTWISILIMM JIETKUX Y NTUI U MIIEKONUTaoImuX. Perynsanus apixanus. [{pixarenbHble 00bEMBI.

Tpa"cnopr BeleCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHui. TpaHcmopt
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
II03BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perymnsuus.

Beinenenne y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Cokpatutenbuble Bakyonau. Opranbsl BbiaeneHusa. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBAaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHus1. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM cuUcTeMaMu. BplieneHne y MmO3BOHOYHBIX KMBOTHBIX M yenoBeka. [louku.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHrue MOUH y YETIOBEKA.

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

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIC. 3alllMTa OpraHu3Ma
or Oone3nedl. MMmyHnHas cucrema uenoBeka. KileTOuHBII W TyMOpalbHBII HWMMYHHUTET.
Bpoxnéuuslii u  mpHOOpeTéHHBI  cnenuduueckuii UMMYyHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opnux, ®@. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxxumocts U peryisiuus y pacteHuil. PocToBble BemiecTBa U UX
3HA4YCHHUE.

HepBHas cucrema u peduieKTopHAs peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KMBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pednexc u peduekropnas nyra. bezycioBHbie 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.

JeMoHCcTpanyuu

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCINY,
«bakrepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpOCHME HACEeKOMbIX», «TKaHW pacTeHU»,
«KopueBsie cuctembl», «CtpoeHue ctebinsi», «CTpoeHHE IHMCTOBOM TIIACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/prxarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass CHUCTEMay,
«BpinenurenbHas cuctema», «QHIOKpUHHAs cucteMay, «CTpoeHne MbIUby, «MMMyHUTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHus pacTeHHi», «KpOBEHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE H0KIEBOIO
yepBsa», «HepBHas cucrema pwid», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikatomuxcsi», «HepBuast cuctema ntuny, «HepBHass cuctema MIIEKONMMTAIOMINX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHeH, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIMUM HACEKOMBIX, UTJIOKOXKHUX, JKUBBIE
AK3EMIUISIPBl KOMHATHBIX PACTeHUM, TepOapuy PaCTEHHUI Pa3HBIX OT/ENIOB, BIAXXHBIC MTperapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KMUBOTHBIX, CKEJIET YeNIOBEKa,
o0opysoBaHue JJs JEMOHCTpPAIlMM TIOYBEHHOTO W BO3AYIIHOTO TUTAHHS PACTCHHIA,
pacuieryieHus Kpaxmaina M OelkoB ToJ JeiictBueM (epMEeHTOB, OOOpYyIOBaHUE IS



JEMOHCTPALIMHU ONBITOB MO U3MEPEHUIO )KU3HEHHOM €EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHBIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlabopaTtopHas pabota «3y4yeHue TKaHel pacTeHUN».

JlaboparopHas pabota «3ydyeHue TKaHel )KUBOTHBIX).

JlaboparopHas pabota «/3ydyeHne opraHoB IIBETKOBOTO PACTCHUSI.

Tema 10. Pa3mMHOXEHME U pPa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe (BKIII0Yasi BEreTaTUBHOE) U M0JI0BOE. Bujibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTanus, KIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kieTkH, unu ramerel. Meiio3. Cranguu Meiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

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

Omnog0TBOpEHHE U AMOPUOHAIBHOE Pa3BUTHE >KMBOTHBIX. CHOCOOBI OIUIOOTBOPEHHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHUU
opranm3MoB. MopdoreHe3 — oAHa €3 JIABHBIX TpodiieM sSMOpuonornu. KoHmenmus
MopdoreHoB u Mojnenu Mopdoreneza. Cramuum SMOpHOreHe3a JKUBOTHBIX (Ha mpuMepe
nsarymku). Jpo6nenue. Tumbl apoOnienus. JleTepMUHUPOBAHHOE U HEJIEPMHUHHPOBAHHOE
npobnenue. brnactyna, Tunbel  Omactyn.  OcoOeHHOCTH  JOpOOJIEHUS  MIIEKOMUTAIOIIUX.
3apobIieBbie JIUCTKU (TacTPysIns). 3aKiIaJKka OPraHOB M TKaHEH M3 3apOJIBIIIEBBIX JHCTKOB.
B3anmHoe BiMsiHUE YacTel pa3BUBAIONIETOCS 3apo/ibiiia (IMOpHOHAIbHAS MHIYKINA). 3aKIagKa
IUIaHAa CTPOEHHUS JKUBOTHOIO KaK pE3yJIbTaT MEPAPXMUECKHUX B3aMMOJCHCTBUI I'eHOB. BiusHue
Ha SMOpPHOHAIBHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPY’KAIOIIEH Cpe/ibl.

Poct u pasButue xuBoTHbIX. IlocTamMOpuoHanbHbll nepuon. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHUe MPSIMOrO0 M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunsel pocta XMBOTHBIX. DaKTOpBl peEryisiiMM pocTa >KMBOTHBIX M uesnoBeka. Cranun
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYesloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe TPOLECCHI.

PasmHoxeHune u paszputue pacrteHuil. ['amerodpur m crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Imporecce MeiHos3a. [‘ameroreHes y pacTeHHi.
OII0g0TBOPEHNE W Pa3BUTHE PACTUTENBHBIX OPraHu3MOB. JIBOWHOE OIUIOJIOTBOPEHHE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJIsLUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JeMoHcTpauun

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

Tabmunpl u cxembl: «BereraTuBHOe pa3MHOKeHUE», «TUIBI GECTIONOro pPa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMHIOMOHaAb», «Pa3MHOXEHHE HBIVIEHBI», «Pa3MHOXEHHE TUAPBIY,
«Melio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHME SHIEKIETKM W CIEPMAaTO30UAa»,
«OcHOBHBIE cTaguu OHTOreHeszay, «lIpsimoe u Hempsimoe pas3BuTHe», «Pa3BuTHE MaNCKOTO
Kykayn, «Pa3Butue capanum», «Pa3Butue narymkn», «/[BoliHOe OMIONOTBOPEHUE Y IIBETKOBBIX
pacteHuii», «CTpoeHHEe CeMsH OJHOAOJIBHBIX M JBYAOJBHBIX PACTEHU», «KU3HEHHBIH LHKII
MOpPCKOM  KamycTel», <«OKM3HEHHBIM IMKI Mxa», <«KHU3HEHHBIH LMK [AOPOTHUKAY,
«KU3HEHHEIN IUKJI COCHED.



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

JlaboparopHass pabora «l3yueHue CTPOCHHS TIOJNOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

[TpakTueckass pabora «BbIsiBIeHHE NPU3HAKOB CXOJCTBA 3apOJbIIIEH [MO3BOHOUYHBIX
YKUBOTHBIX.

JlabopaTtopHas pabota «CTpoeHHE OPraHOB Pa3MHOKEHHS BBICILIUX PACTCHUI.

Tewma 11. I'eHeTnKa — HayKa O HACIEACTBEHHOCTH U M3MEHUYMBOCTH OPraHU3MOB

Hcropusi cTaHOBIIEHUS W Pa3BUTHs T€HETUKH Kak Hayku. Pabotel I'. Mengpens, I'. ne
@®puza, T. Moprana. Pomb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTMUHBIE XPOMOCOMBI, aJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIM NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YMCTast JIMHUS, THOPUABI, reHOTHN, (QeHotur. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JlemoHcTpanuu

[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: «MeTOoIbI TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlaboparopHas paboTa «Jpo3oduiia kak 00bEKT FTeHETHUECKUX HCCIETOBAHUNY.

Tema 12. 3aKkOHOMEPHOCTH HACIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpPa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoil 3akoH MeHznens — 3aKkoH
pacuienieHus npu3Hakos. [{uTomornueckue oCHOBBI MOHOTUOPUAHOTO CKpeluBaHus. ['unoresa
YUCTOTHI FaMeT.

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

JurubpunHoe ckpemuBaHue. Tpetwil 3akoH MeHaens — 3aKOH HE3aBUCHUMOIO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HApYIICHHE CLEIUICHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsl HaCIE€ICTBEHHOCTH.

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

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHoOeCTBEHHBIM ayuienu3M. B3aumoneicTBue HeauleNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

I'eHeTMYECKMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35MH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjleICTBEHHON nH(popMaluu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JeMoHcTpauyun

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



Tabmumpl 1 cxembl: «llepBoiii U BTOpO# 3akoHBI MeHnens», «Tpernit 3akoH MeHemns»,
«Ananuzupymoliee ckpeumBanuey, «Hemnonnoe noMmunupoBanuey, «CLeIIeHHOE HACIeJOBaHUE
MPHU3HAKOB y Apo30d by, «I eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiis,
«Kapuotun ntunb», « MHOKECTBEHHBIN aJlIeIu3mM», «B3anmoneiicTBiue reHOBY.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHUSI U PACIICIJICHUSI MPU3HAKOB, MOJEIb ISl JEMOHCTPAIMM 3aKOHA HE3aBUCHUMOIO
HACJIEJI0BAHUS MMPU3HAKOB, MOJIEJNb JUIsl IEMOHCTPALIMK CUEIIJICHHOTO HACIEAOBaHUS MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

[TpakTnueckass pabora «l3yueHue pe3yiabTaTOB MOHOTHOPUIHOIO CKPEIIMBAHUS Y
JIPO30(UITBD».

[TpakTideckas pabora «/3yueHue pe3yabTaTOB TUTHOPUIHOTO CKPEIIWBAHUS Y
JIPO30(UITBIY.

Tewma 13. 3aKkOHOMEPHOCTH U3MEHUYUBOCTH

BsanmopnetictBue reHotuna m cpeapl npu (GopmupoBaHuH (eHoTHna. VI3MEeHUYHMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TpPHU3HAKU. BUIbl  HM3MEHYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHass U3MEHUYMBOCTb. Ponb cpeabl B (OpMUPOBAaHUM MOIUGUKAIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuauuoHHbI psii M BapuauuoHHast kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

I'enoTunuueckass u3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bubl
TeHOTUITUNYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHUOHHASI.

KomOuHaTuBHAasT M3MEHUMBOCTh. Mel03 U TOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOMN
W3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHUYMBOCTU B CO3J]JaHUU T€HETUYECKOTO Pa3HOOOpa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanmoHHas W3MEHYMBOCTb. BHIBI MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIMPOBAaHHBIE MYTallMH. SIMepHBIE M IUTOILIA3MATHYECKUE MYTaIlUH.
Comaruueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psagoB B HacneacTBeHHOM wu3MeHunBocTd (H.M. BaBunoB). BuesnepHas HW3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

ONHUTeHeTUKa W SIUTEHOMHKA, POJb SMUTeHETUYECKUX (PAaKTOPOB B HACIEAOBAaHUU U
U3MEHYUBOCTH (DEHOTHITMYECKUX MPU3HAKOB Y OPTaHU3MOB.

JeMoHcTpauun

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

Tabmumpl u cxembl: «Bunmbl m3meHumBOCTHY, «MomudukanoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3y»,  «OminogorBoperue»,  «[ eHeTndyeckue
3a00JIeBaHUS YeIIOBEKay, «BUIbl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(dpotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaboparopHass  pabora  «McciemoBaHHE — 3aKOHOMEPHOCTEH  MOIU(DUKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUALMOHHOW KPUBOW.

[TpakTuueckas padota «MyTaruu y 1po30¢uiasl (Ha TOTOBBIX MUKPOIIpENapaTax ).

Tewma 14. I'eneTnka yenoBeka

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€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKE, B TOM yucie ¢ moMouipto TTIP-
anaymza. HacnencrBennsie 3a00sieBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIEC OOJIE3HH YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MPEApacloIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW TE€HETUKH B
MPEAOTBPAIIEHUH M JICUCHUH TEHETHYECKUX 3a00JIeBaHUN YeJoBeKa. MEIMKO-TEHETHYECKOe
KOHCYyJbTHUpOoBaHue. CTBOJIOBBIE KJIETKH. [IOHATHE «T€HETUYECKOro Ipy3ay. ITUUECKHUE aCIIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOpHl MOBBIIMIEHHOW YYBCTBUTEIHLHOCTH YEIOBEKA K (PU3NYCCKOMY U
XMMHYECKOMY 3arpsi3HEHHUIO OKpyXKarolled cpenbl. ['eHeTuyeckas NPeApacroyioKEHHOCTh
YeJIoBEKa K MaTOIOTHSIM.

JleMoHCTpanyuu

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabpl M3YUYCHHs] TEHETUKH YEIOBEKay,
«["eHeTnueckue 3a00IeBaHUS YETIOBEKAY.

[TpakTueckas padota «CoCTaBICHHE U aHAJIN3 POJIOCIOBHOM.

Tema 15. Cenexuus opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOrooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3JJaHMM COPTOB pAaCTeHUH M TOpoJa KMBOTHbIX. CopT, mnopoja, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcIeACTBEHHON m3MeHunBoct H. WM. BaBuiioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Otanbl KOMOMHAIIMOHHOMN cenekiuu. VMcnbiTanue npousBoAuTeNe 1Mo motoMcTBy. OT6Op MO
TEHOTHITY C MIOMOIIBIO OIEHKH (PeHOTHIA TOTOMCTBA M OTOOP IO T€HOTHUITY C TIOMOIIbIO aHATN3a
JIHK.

HckycCcTBEeHHBIH MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuanmoHHBIN U
XUMHYECKH MyTareHe3 KaK MCTOYHMK MYTallMid y KyJIbTypHbIX (GOpM OpraHu3MOB.
Hcnonp30BaHWE T'€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYEHHS UCXOAHOTO MaTepralia JIJIsl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpeluBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpelMBaHue, Wik ayTOpuauHr. ['eteposuc u
ero mpuyuHbl. Mcnonp3oBanue reTepo3rca B cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUH U
JKUBOTHBIX. «3€N€HasT PEBOIIOLIUS.

CoxpaHeHHEe U M3YYEHHE T€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTEHHM U HMX JUKUX
poauuei sl CO3JJaHusI HOBBIX COPTOB M THOPUJIOB CEIBCKOXO03IUCTBEHHBIX KyIbTyp. 3yuenue,
COXpaHEHHWE W  YIPABJICHUE TEHETUYECKUMU pEeCcypcaMu  CEIbCKOXO3SMCTBEHHBIX U
IIPOMBICJIOBBIX JKMBOTHBIX B LEJSAX YIYYLIEHHS CYIIECTBYIOIUMX M CO3JaHHUS HOBBIX MOPOJ,
JUHUM M KpPOCCOB, B TOM YHUCJIE C IPUMEHEHUEM COBPEMEHHBIX METONOB HAYYHBIX
WCCIIETOBAHU M, IEPEOBBIX UAEH U IEPCIIEKTUBHBIX TEXHOJIOTHIA.

JeMoHCcTpanyu

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

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOXKACHHS 1 MHOTOOOpa3us KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKUX PAIOB B HACJIEICTBEHHOW HM3MEHUYHMBOCTH», «METOIbI CENEKINn»,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlaGopatopHasi pabota «l3yyeHne COpTOB KyJIbTYPHBIX PAacT€HUl M MOPOA JOMAITHHX
YKUBOTHBIX».



JlaGopaTtopHas pabota «M3ydeHre METOI0B CENEKIINN PACTCHUIN.

[Tpaktuyeckas pabdora «I[IpuBuBKa pacTeHUiI».

Oxckypceusi «OCHOBHBIE METOJbI U JIOCTHUKEHUSI CEJICKIIMU PACTEHUM M KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATENbHbIN y4acTOK, B TEIJIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. bBuoTexHOIOTHA U CUHTETHYECKAst OMOJIOT U

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTuka. TpaaunuoHHass OHWOTEXHOJIOTUA: XJIeOoleueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuii cuute3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CozaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABJIEHHOTO  HW3MEHEHUs U
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 THOpUAM3ALUS M COMaTH4YecKuid »mOpuoreHe3. lcmomp3oBaHue
raliouioB B celekuuu pacrteHuil. [lomydyeHne MOHOKIOHanIbHBIX aHTUTEN. Mcnosb3oBaHue
MOHOKJIOHAJIBHBIX Y IIOJUKJIOHAJIBHBIX aHTUTEN B MeAUIMHE. MICKycCTBEHHOE OIUIOAOTBOPEHHUE.
PexoHCTpyKIMs SHLEKIETOK M KIOHUPOBAaHUE >XUBOTHBIX. MeETOJ TpaHCIUIAHTALMM SAEP
KJIETOK. TEXHOJIOTMH O0310pOBJICHUs, KYJIbTUBUPOBAHUS M MHKPOKJIOHAJIBHOTO PA3MHOXKECHUS
CEJIbCKOXO35MCTBEHHBIX KYJIBTYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHHE
pexomOuHanTHbIX JIHK. Co3nanme TpaHcreHHBIX OpraHu3MoB. [lOCTHMXKEHHS U NEepCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTHUYECKHE M OSTHYECKHE Npo0JieMbl TI'e€HHOU
UHXECHEPUHU.

Menununackue ouorexnonoruu. [TocrreHomuas mudposas meaununa. [1IP-auarnoctuka.
MeTab010MHBIN aHaIN3, TEHOLIEHTPUYECKHUH aHaIN3 IPOTeOMa YeJI0BEKa JJIsl OLIEHKH COCTOSIHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (QyHIaMEHTAJIbHBIX OCHOB MEIWIMHCKHX TEXHOJIOTHA,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIHMi TPEXMEpPHOro OMONPUHTHHra U
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIepKallMX BUPYCOB, BHI3BIBAIOIINX 0COO0 OMAcHbIE 3a00JIeBaHUS YEIOBEKA U AKHUBOTHBIX.

JemMoHCcTpanyu

Tabmunpr u  cxembl:  «lcrnonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBINIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepus», «I'eHHas HHKEHEPUSI».

JlaGopatopHas pabota «3yueHne 00beKTOB OMOTEXHOIOTHI.

[TpakTiueckas padota «I[lonydeHre MOTOUHOKUCIBIX TPOJTYKTOB.

Okckypeust «broTexHonorus — BakHeWIas Npou3BOAUTEIbHAS CUIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 xmacc

Tema 1. 3apoxkieHre U pa3BUTHE 3BOIIOLMOHHBIX MPEACTaBICHUI B OMOJIOTUN
OpomtonmonHas teopust Y. Jlapsuna. [Ipeanoceliku BOZHUKHOBEHUS JapBUHU3Ma. JKu3Hb
Y Hay4yHad JedatenbHocTh Y. JlapBuHa.



JBwkymue cwibl dBomonuu  BugoB 1o Y. JlapBuHy (BBICOKas HWHTCHCHUBHOCTH
PasMHOKEHHUsSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuaTeTndeckoit Teopuu sBotonuu (CTD). HeltpanbHas TeopHs 3BOJIIOIUH.
CoBpeMeHHas 3BOJIOLMOHHAs OMOIOrus. 3Hau€HHE HBOJIOLMOHHON T€OpuH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoHCcTpanuu

IToptpetsr: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBod npupoasl (mo K. JlunHero)», «JlecTHuna >KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MNPUCHOCOONICHUH Yy pacTeHHd u
AKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectsust U. Jlapsunay», «Haxonku Y.
HapBuna», «@Popmbl 060pb0Obl 3a cymectBoBaHue», «llopoasl romybei», «MHuoroobpasue
KYJBTYpHBIX (hopM KamycTsl», «[loponbl JOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMS JBMXKYIIMX CHJ 3BOJIOLUNY», «OCHOBHbIE
IIOJIO’KEHUSI CUHTETUYECKOM TEOPUH IBOJIIOLIUNY.

Tema 2. Mukpo3BoitoLUs U €€ pe3ysbTaThl

[Tonmymnsiuust Kak 3JeMeHTapHas eAuHULa 3BoolMU. COBpEMEHHBbIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyiasuuil. IsmeHnenue reHooHaa nonysuuu Kak
3JIEMEHTAapHOE SBOJIIOLIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecus k. Xapau, B.
Baiinbepra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMHU. MyTallMOHHBIA Mpoliecc.
KombOunatuBHass u3mMeHUMBOCTh. [lpeil) reHoB — ciyuailHble HEHamNpaBli€HHblE W3MEHEHUs
yacToT amieneit B momyisanusx. Oddekr ocHoBartens. DPdekT OyTbUIOUHOTO TOpPIbIIIKA.
CHuXEeHHue TeHeTHYEeCKOro pa3HooOpa3us: NpuuuHbl M cieactBus. Ilposnenue s¢ddexra
apelipa reHoB B OONBIIMX M MajiblXx nonyiasuusx. Murpanuu. WM3onsuus nomyasuuid:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OnoIornyeckas (penpoIyKTUBHAS ).

EcrectBenHblii oTO0p — Hampamstomuil ¢aktop 3Bomonuu. PopMbl ecTecCTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3MPYIOUIMHA, pa3peiBatoluil (qu3pyntuBHbI). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[TprcnocoO0IeHHOCT, OpraHM3MOB KaK pe3ysbTaT MHUKPO3IBOJIOLMU. BoO3HHMKHOBEHHE
npucnocoOiaeHuit y opranu3zmMoB. Apomopdo3sl u uauoagantanuu. Ilpumepsr npucnocobaeHuit
y OpraHu3MoB: Mopdomnornyeckue, (QU3NOIOrUYECKHe, OWOXMMHUYECKHE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepunm u cTpykrypa. BumooOpa3oBaHue kak pe3ylbTaT MHKPOIBOJIIOLMH.
W3onmsauust — ximroueBoil (akrop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajsionaTpuyeckoe  (reorpauyeckoe), CHMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monummonanzanus, rudpuanzanus). JuTeIbHOCTh SBOTIOIMOHHBIX IPOIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnp  »BoOmIOIMOHHOM OuoOMOrMM B  pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X035eB. MexXaHU3MbI
(GbOopMHUPOBAHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoHcTpanu

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

Tabmuupl u cxembl: «MyTalMOHHAS U3MEHUYNBOCTHY, «[lomysaIOHHas CTPYKTypa BUIa»,
«Cxema mposiBieHHMs 3akoHa Xapau—BaiiHOepra», «J/IBWKymme CHIBI  3BOJIIOIUN,



«IKONoTuYecKas H3O0JIAMMSA TOMYJSAIUA CceBaHCKOM dopenny», «leorpaduueckas H3OISIUSI
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHULIBI JaypcKoi», «[lomynsaunoHHble BOJIHBI YHUCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CyILIECTBOBAHUEY, «MHpycTpuanbHbIi MEJaHU3M, «Kusspie HCKOIIaeMBbIE»,
«ITokpOBHUTENIBCTBEHHAsI OKpacKa KUBOTHBIX», «lIpenymnpexnaromas oOKpacka KUBOTHBIX»,
«Puznonoruueckue agantanun», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bunsl-gBoiiHuKN», «CTpykTypa BHIa B mpupoae», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BuIoOOpa3oBaHMe TpEX  BUIOB  JIAHABIIICHY,
«DKosornyeckoe BUI000pa3oBaHHE BHUAOB cuUHHUL, «llonummounsr pactenuit», «KamycTHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapuu pacTeHHU, KOJUIEKIIMHM HACEKOMBIX, Uydena NTHIl U 3BEper C
npUMepaMu pa3iMYHbIX MPUCIOCOONICEHUH, Yydena MTHUIl U 3Bepel pa3HbIX BUIOB, Tepbapuu
pacTeHuid OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMHU.

JlaboparopHas paboTa «BbIsSBICHHE H3MEHUYUBOCTH Y 0COOCH OJTHOTO BUIA».

Jlaboparopnass pabora «lIpucnocoOieHUss OpPraHu3MOB UM HUX  OTHOCHTEIbHAs
[EJIeCO00Pa3HOCTHY.

JlaboparopHas pabota «CpaBHEHHE BHI0B IO MOP(OIOTHUECKOMY KPUTEPHIOH.

Tema 3. MakpoaBomtonus U €€ pe3yJbTaThl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[Tepexonubie GopMbl U PUIOTEHETUYECKUE PSIBI OPTaHU3MOB.

buoreorpaduyeckue meronsl u3ydeHus osBomonuu. CpaBHeHue Quopbl U (ayHbl
MaTepUKOB U OCTpOBOB. broreorpaduueckue odmactu 3eminu. Buabl-sHIEMUKH U PETTUKTHI.

OMOpPHOJIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUYECKUE METO/bI W3YUYEHHS SBOJIOIMH.
I'eHeTnyecKkne MEXaHU3MBI 3BOJIOLUU OHTOTE€HE3a M IOSBJICHMS DBOJIOLMOHHBIX HOBILIECTB.
['omosornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJNEKYyISpHO-
reHeTUYeCcKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl HM3YyU€HHUs  HBOJIOLHUU.
["'omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TIOCTPOSHUS (PUIIOT€HETUYECKUX JIePEBbEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOume 3akoHOMEepHOCTHM (mpaBuia) dBoitouud. IlpuHnMN  cMeHbl  QYHKUHUH.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpaL U

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

Tabnuubl U cxembl: «PUIOreHETUYECKUH Psi/l JTOIAAN», «APXEONTEPUKC, «3Bepo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TanOpOTHUKMY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PenukTh», «HadampHple cTaguu SMOPHOHATBHOTO
pa3BUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTWYHBIE  OPraHbD»,
«PynumMeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YEIOBEKAa W IIUMIaH3e», «I JIaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIOLIUN Y.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJSHKH HCKOMAeMbIX OCTAaTKOB OpPraHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tewma 4. [IponcxoxaeHue 1 pa3BUTHE KU3HUA HA 3eMile

Hayunple TUMOTE3bl MPOUCXOXKIEHUS >KM3HW Ha 3emuie. AOWOreHe3 W MaHCIEPMHS.
JloHayuHbIE TPEICTABICHUS O 3apOXKACHUU JKM3HM (KpealnoHHM3M). ['mnoresa mOCTOSHHOTO
camo3apOo>KJIeHus )KU3HU U €€ onposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUS.



OcHOBHBIE dTanbl HEOpraHUYEeCKOoi BomoNMuU. [ImanerapHas (reojgoruyeckasi) SBOJIOHS.
XuUMHUUECKasi HBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XounjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumsr (T. Yex) m rumoresa «mupa PHK» VY. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IPOTOKJIETKH.

HUctopus 3emnu u Meroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OtTHocUTeNnbHAass ©  aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHONOrMYecKas mKajaa: 30Hbl, IPbl, HIEPUOIBI, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostouuu. [losiBIEHHEe W 3BOJIIOLHUS MEPBBIX KIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MHUKPOOHBIE
OMOMIEHKM Kak aHajor mnepBbiXx Ha 3emiie coobmectB. Crtpomartonutsl. [IpokapuoTsl u
3YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHoBHBIE 3Talbl HBOJIIONMU BbICHIUX pacTeHuid. OCHOBHBIE apoMop(do3bl pacTeHHH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUHM M 3aBOCBAHWE HMHU CYIIN.
Cemennble pactenust. [IponcxoxeHre HBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOp10BBIE
’KUBOTHBIE. JKU3Hb B BOJE. DBOMIOIMS MMO3BOHOYHBIX. [Iporcxoxkaenne aMmpuOuil U penTHIINA.
[Mpoucxoxaenne miekonuTaronux W nTUI. [lpuHIMn kimoueBoro apomopdoza. OcBoeHUe
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYILIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U NEpUOaM: apXei, MPOTepO30i, aneo30i, ME30301,
KaiiHO30#M. OOmias xapakTepuCTHKa KJIMMara U Treojiorhyeckux mporeccoB. [losBneHue u
paciBeT XapaKTepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB atMochepsbl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHpaHUil. COBpEeMEHHBIM 3KOJIOTMUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JemMoHCcTpanyu

[Toptpets: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
caM03apoJIeHHs XHu3HM», «Cxema ombita C. Mwmmtepa, I'. IOpu», «3Tanel HeopraHn4ecKon
sBoroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBONIOIUHY,
«Cxema o00pa3oBaHUsl DJYyKapuoT MyTéM cuMOHOreHesa», «CucreMa J>KUBOM MHPUPOIB»,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHuit», «PuHHMODUTE», «OAHOKIETOUHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHN», «Mxm», «llanmopoTHukm», «l 0no0ceMeHHbIE
pacteHus», «OpraHbl ILBETKOBBIX pacTeHui», «(Cxema pa3BUTUS >KHUBOTHOTO MHpay,
«ApomMop¢o3bl  KHBOTHBIX», «lIpocreiimme», «KumeunononoctHsie», «Ilmockue dvepBu»,
«YeHuCTOHOTHE, «PpIOBIY, «36MHOBOIHEICY, «IpecMmbikarommuecs», «lITunem,
«Mnekonuraromuey, «Pa3BuTe KuU3HM B apxeHMckoil apey, «Pa3BUTHE KU3HM B



MPOTEPO30MCKON 3pen, «Pa3BUTHE KU3HU B MAICO30MCKONM dpe», «Pa3BuTue KHU3HH B
Me3030MCKOil 3pe», «Pa3BuTue XU3HM B KailHO30HCKOM 23pe», «CoBpeMeHHas cucrema
OpraHUYEeCKOr0 MUPay.

OO6opynoBanue: repOapuu pacTeHUH pa3lIUYHBIX OTAEIOB, KOJUIEKLIMH HACEKOMBIX,
BJIIQKHBIC IIpENapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKHX, CKEJIECTBHI
[IO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUILl U 3BEpEH, KOJUIEKLIMH OKaMEHEJOCTEH, MOJE3HBIX
MCKOIIAEMBbIX, MYJISI)KH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryansnast naboparopHas pabota «MoaenupoBanue onbiToB Mumepa—tOpu no
U3y4EHHIO a0MOT€HHOI0 CUHTE3a OPIraHUYECKUX COeIMHEHUH B IEPBUYHOM aTMOchepe.

Jlabopatopnast pabora «M3yueHne | ONHMCAHUE UCKOIMAEMBbIX OCTATKOB JPEBHHUX
OpraHU3MOBY.

[Tpaktuyeckas pabdora «M3yueHne ocOOEHHOCTEN CTPOEHUs paCTEHUI pa3HbIX OTIIEIOBY.

[TpakTuyeckas pabora «M3ydyeHue ocoOOEHHOCTEN CTPOEHUS TO3BOHOYHBIX )KUBOTHBIX ).

Tewma 5. [IpoucxoxaeHue 4eaoBeKka — aHTPOIIOrEHES

Pa3zpensl u 3a1aun aHTPOITOJIOrUU. METO1bI AHTPOIIOJIOTHH.

CraHOBIIEHHE TIPEACTABICHUI O NPOMCXOKICHUM 4EJIOBEKa. PelMruo3Hsle BO33pEHUS.
CoBpeMeHHbIE HAYYHbBIE TEOPHH.

CxonctBo  yenoBeka € JKUBOTHBIMHU. (CuHcTEMaTHYECKOE€ IIOJIOKEHHE  YeJIOBEeKa.
CBugeTenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuosoruyeckue, (Guznonoro-OuoxuMuyeckre, mnopeaeHueckue. OTIMYUS 4YeIOBEKa OT
KUBOTHBIX. [IpAMOXOXIE€HNE N KOMIUIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTue rojaoBHOro
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuxyme  cuibl  (pakTophl)  aHTPONOreHe3a:  OMOJOTMYEcKHe,  COLHUAJbHbIE.
CooTHoleHre OUOJIOTHYECKUX U COLMANIBHBIX (DPAKTOPOB B aHTPOIOTeHE3E.

OcHOBHBIE CTauM aHTponoreHesa. PanHue yenoBekooOpa3Hble 00€3bsHbI (IIPOKOHCYIIBI)
U paHHHE TOHTUbI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JTH0e. ABCTPaIONUTEKN —
JIBYHOTHE MPENKU JroAeil. YeloBeKk yMelbld, MepBble M3TOTOBICHHS Opynuil Tpynaa. YenoBek
IPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntofel 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
00U IpeoK HeaHIepTaIbCKOTO YeJIOBeKa U YesloBeKa pa3yMHOro. YenoBek HeaH epTallbCKUi
KAaK BHJ JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBI COBPEMEHHOIO THUIA, JIEHHCOBCKUMI
YyeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu A¢puku. [laneoreneTrka u naaeoreHoMuka.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYNSALUAX YEIOBEKa.
MyTanuoHHbIi npouecc U noaumopdusm. IomynsuonHble BOIHBI, Apeii¢ TeHoB, MUTpaLus U
«a(dexT ocHOBaTENA» B MOMYJSALIUAX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacebl. [loHsTe o pace. bonbiime pacel: eBporeonaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (IKBaTOpUANIbHAS), MOHIOJIOUHAs (a3MaTCKO-aMepUKaHCKast). Bpems u
IyTH paccelieHus 4YeJoBeKa Mo IulaHere. EauHCTBO yenoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucnocoOreHHOCT, 4eraoBeKa K  pa3HbIM  YCIOBHUSM
OKpyXaroliel cpeabl. BiausiHue reorpadguueckoi cpenbl U Jpeiida TeHoB Ha MOpPGOJIIOTHIO U
(U3UOIIOTHIO YeTTOBEKa.

MexaucCuMIUIMHApHbIE MeTOoAbl B (U3MYecKoil (OMOIOrMueckoil) aHTPOMOJIOTHH.
OBOJIFOIIMOHHASL ~ AHTPOIOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUECKHX  MOMYJISALUN.
broconnanpHple  HCCIENOBaHMA  NPHUPOABI  4YelloBeka.  MccimenoBaHme — KOBBOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JeMoHCcTpauyuun

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



Tabmumplt w cxembl: «MeTonbl aHTpomojorum», «['OJOBHOM MO3r  4YeJIOBEKay,
«YenoBekooOpa3Hble 00e3bsiHB), «CKeNeT 4elloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aAHTPONOrEHe3a», «ODBOJIOLUOHHOE [JPEBO UEIOBEKa,
«ABcTpasionurek», «HenoBek ymensiii», «HenoBek npaMoxoaauminy, «JleHUCOBCKUM YeI0BEK»
«Heannepranbipy, «KpomanboHIb, «[Ipeaku denmoBekay», «IDTambl 3BOJIOLNUU UYEIOBEKAY,
«Pace1 uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTEHN, MPEAMETOB MAaTepUAIbHON KYJIbTYpPhI IIPEIKOB
YeJnoBeKa, penpoaykiuu (¢potorpaduu) KapTHH C MHQPOJIOTHYCCKUMH W OMOJICHCKUMU
CIOXKETaMH MPOUCXOXKICHUS YelloBeKa, poTorpaduu HaX0IOK UCKOMAEMbIX OCTaTKOB YeNIOBEKa,
CKEJIET YEJIOBEKA, MOJIEIb Yepela 4ellOBEeKa M 4Yepena IIMMIAaH3€, MOJENb KUCTH YeJIOBeKa U
KHCTHU HIMMIIaH3€, MOJIETIHN TOPCA MIPEIKOB YEJIOBEKA.

JlaboparopHas pabotra «M3ydeHHMe OCOOCHHOCTEH CTpPOEHHUSI CKeleTa 4YeloBeKa,
CBSI3aHHBIX C MPSIMOXO0KICHUEM).

[TpakTyeckas padora «M3ydeHue SKOIOTHIECKUX aIalTallii YEIOBEKaY.

Tema 6. Dxonorusi — Hayka O B3aMMOOTHOUIEHMSIX OPraHM3MOB M HaJ0PraHU3MEHHBIX
CUCTEM C OKpYXarollel cpenoit

3apoxkaeHue W pasBuTHe dKojoruu B Tpyaax A. ['ymbonbnara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
HKOJIOTUH C IPYTUMU HayKaMH.

Metonasl skonoruu. [loneBbie HaOMOIEHUSA. DKCIIEPUMEHTHI B DKOJIOTUU: TPUPOJHBIE U
naboparopHbie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPYKAIOLIEH CPeJlbl: JIOKaIbHBIMH,
pPErHOHANIBHBIN U TJIO0AILHBIN.

3HaueHUE SKOJOTMYECKMX 3HAHUM IS 4YeloBeKa. DKOJIOIMYeCKOe MHPOBO33pPEHHE Kak
OCHOBa CBs3€H YelloBeuecTBa € MNpupoaoi. POpMHUpPOBAHHUE SKOJOTUYECKOW KYIbTYpbl M
HKOJIOTUYECKON I'PaMOTHOCTH HACEJICHHUS.

JeMoHCcTpanyuu

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBepuios, . I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuiel u cxembl: «Paznensl SKoJIorun», «MeToasl IKoIoruny, «CxeMa MOHUTOPUHTA
OKPYKaIOIIEH CpebD».

JlaGopaTtopHast pabota «3yueHne MeTo10B SKOJIOTUUECKUX UCCIEIOBAHU».

Tema 7. Opranusmsl U cpefia OOUTaHUS

DOxonorudeckre (GakTOpbl W 3aKOHOMEPHOCTH UX  JeicTBus. Knaccudukarus
IKOJIOTMYECKUX  (akTopoB:  abuoTHyecKkue, OWOTHYECKHEe, aHTpororeHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS dKosorndeckux (axropos. [Ipasmio munumyma (K. Ilnpenrens, FO.
JIn6ux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak dkojorudeckuii akrop. JlelicTBre pa3HbIX y4aCcTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUN M >KUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CurHanpHas posb cBera. doTtoneproausm.

TemnepaTypa kak dKonorumueckuii ¢akrop. [leiicTBue TemmepaTypsl Ha OpPTraHHU3MBIL
[loliknoTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTs kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHuil K MOAJEP:KaHUIO
BogHoro Oamanca. Kmaccudukanust pacteHuid 1Mo OTHOIIEHWIO K Boje. [lpucmocoGneHus
JKUBOTHBIX K H3MEHEHHIO BOJTHOTO PEXHUMA.



Cpenpl oOuTaHMs OPraHMW3MOB: BOJHAs, HA3€MHO-BO3/YILHAs, MOYBEHHAas, IyOWHHAas
NOJNOYBCHHAsI, BHYTPHOPraHU3MeHHas. (DHU3UKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHI JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHoi ¢opme. KuzneHHBIE (OPMBI
pacTeHU: NepeBbs, KYCTapHUKHM, KYCTapHUYKHM, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBbl.
JKuznenneie (GOpMBI KMBOTHBIX: THIPOOHMOHTHI, TEOOMOHTHI, a’pOOMOHTBHL. (OCOOECHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYPEHIIMA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHW4YecTBO). Herpoduyeckne  B3aUMOACHUCTBUS  (TONMHUYECKHUE,
dopuyeckue, dabpuyeckue). 3HadyeHHE OMOTHMYECKHX B3aUMOJICHCTBUU Ui CYLIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JemoHcTpanuu

Tabmuipl ¥ cxeMbl: «IKonoruueckue QaxTopel», «CBETOBOW CHEKTP», «IKOJIOTHYECKHE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMI0OKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIC
KUBOTHBIEY», «DU3NOIIOTHYECKUE aTanTallK >KHUBOTHBIX», «Cpeasl OOWTAHHS OPTaHH3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHbIE POPMBI pacTeHUY, «KHU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOcHUCcTeMa XBoitHoro necay», «llemu mutanusy,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OOGopynoBanue: repbapuu pacTEeHHM U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETOJIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBHIE U TEHEBHIHOCIHMBBIE KOMHATHBIC
pacTeHus, repOapud ¥ KOJJIEKIUU TEeIUIONIOOUBBIX, 3UMOCTOHKHUX, MOPO30YCTOMYMBBIX
pacTeHMii, 4Yydena MNTHULl U 3Bepel, repOapuu pacTeHHH, OTHOCSIIMUXCS K Trurpopuram,
Kcepodutam, me3oduTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJJIEKIIMH KUBOTHBIX,
0oOWTAIONMX B Pa3HbIX cpefax, repOapuu U KOJUIEKIIMH PACTEHUH M KMBOTHBIX, 0ONaArOIINX
yepTaMd TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHM JKU3HU, TepOapuu u
KOJUICKIIMA PACTEHHM W >KUBOTHBIX PA3JIMYHBIX KXU3HEHHBIX (POPM, KOJUICKIIUH >KUBOTHBIX,
YYaCTBYIOIINX B PA3JIMYHBIX OMOTHUYECKUX B3aUMOJCHCTBUSX.

JlaboparopHas paboTa «BplIsiBiIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO CBETa.

JlaboparopHass pabota «BblsgBIeHHUE MNPUCTOCOOICHUI OpPraHU3MOB K  BIHUSHUIO
TEMIEPATYPbI».

JlaGopaTopHast pabora «AHATOMHYECKHE OCOOCHHOCTH pPACTEHUH U3 pPa3HBIX MECT
oOUTaHUSDY.

Tema 8. DKxonorust BUA0B U NOMYJISAIUN

DKOJIOTUYECKHE XapaKTepUCTUKH momyisinuu. [lomynsnusa kak Ouonoruyeckas cUcCTeMa.
Pons HeomHopomHocTH cpeapl, pusznuecknx OaphepoB W OCOOCHHOCTEW OHWOJIOTHH BHUIOB B
(GbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI Momyisaiuii. OCHOBHBIE TTOKA3aTENN MOMYIISIIIHN:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pAacTHAas U IOJOBas CTPYKTYypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpAIHS.

Okojnoruyeckas CTpykTypa mnomynsauuud. OleHKa YUCICHHOCTH momyisuuu. JluHamuka
MOMYJSIUUU U €€ peryisiuusa. buotndeckuii moTeHuran nonyysiquu. MoaenupoBaHue THHAMUKA
nomynsiiud. KpuBbIe pocTa YWCICHHOCTH momyisinuu. KpuBble BbDKHBaHHS. Perymsmus



YUCIIEHHOCTU MOMYNSLMHA: poOib (aKTOPOB, 3aBUCSAIIMX M HE 3aBUCALIMX OT IIJIOTHOCTH.
DKoJoru4yeckue crpareruu Buaos (- u K-crparerun).

[Tonsatue 00 »HKoNMOrMYecKo Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loreHnumanbHas u
peann30BaHHAas HUILIN.

Bun kak cucrema nomymsinuil. Apeanbl BUIOB. BHUIBl M MX JKU3HEHHBIE CTpaTETUH.
DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOJIornueckue HWHBa3HUU
YyKEpPOJHBIX BUOB.

JleMoHCTpanyuu

IToprper: Ix. M. XaTuynHCOH.

Tabmuiel 1 cxeMbl: «IKOJIOTHYECKUE XapaKTePUCTUKU MOMysiun», «IIpocTpancTBenHas
CTPYKTypa mnonyiasauuu», «Bo3pacTHble mnupamMuisl nOomymsquun», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH OpranuzMamu», «Mognens skonmornueckord Humm Jx. U.
XaTuynHCOHAY.

Ob6opynoBaHue: repdapuu pacTeHUM, KOJUIEKIIUN )KUBOTHBIX.

JlaboparopHas padota «I[IpucrnocoOnenust ceMsH pacTeHU K PacCeICHHION.

Tema 9. Dkosorust coo01IeCTB. DKOJOTUUECKHE CUCTEMBI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

Okocucrtema kak oTkpeitasg cucrema (A. JIx. Tencnum). DyHKUMOHANIBHBIE OJIOKU
OpraHU3MOB B 3KOCUCTEME: HPOAYLEHTHI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u ceru. Abuornyeckue O610ku 3kocucteM. [1ouBBI U WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE ITOKa3aTeNN 3KocucTeMBl. brioMacca u mpoaykuus. DKOJIOTHYECKUE TUPaMUbI
yucesl, OnomMacchl ¥ SHEPTUH.

Hunamuka skocucreM. Kartactpoduueckue nepectporiku. dnykryaruu. HanpaBneHnHbie
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
OPUYMHBL.  AHTpOINOTreHHbIE BO3JeHcTBUA Ha cykueccuu. KimMakcHoe —cooOmIecTBO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[TpuponHble 3KOCHCTEMBI. DKOCHCTEMBI O3€p U peK. DKOCHCTEMBl MOpEM M OKEaHOB.
DKOCHUCTEMBI TYHJIP, JIECOB, CTEMEH, TyCTHIHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmnuus mexnay
AQHTPONOTEHHBIMU U TPUPOJHBIMU SIKOCUCTEMAMHU.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojackas ¢uopa u ¢dayHa.
CunaHTponu3anusi ropoJckoil ¢ayHel. buomormueckoe u  XO3MHCTBEHHOE 3HAaYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUN  OpraHM3MOB B
skocucteMax. Ponb kackamHoro s¢dekra U BHUAOB-3AU(PUKATOPOB (KJIIOUEBBIX BHUAOB) B
(YHKIMOHUPOBAHUM 3KOCHCTEeM. llepeHOC DSHEPrMM M  BEWIECTB MEXAY CMEXHBIMH
DKOCUCTEMaMHU. YCTOMYMBOCTb OpPraHM3MOB, TMONYJISLUHA M 3KOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JECHCTBUMH.

MexaHu3Mbl BO3JIEUCTBHS  3arps3HEHHWN pa3HbIX THUIIOB Ha CyOOpraHU3MEHHOM,
OpraHM3MEHHOM, INOMYJISALMOHHOM W HKOCHCTEMHOM YPOBHSAX, OCHOBBI DKOJIOTMUYECKOTO
HOPMHUPOBAHUS AHTPOIOIE€HHOI'O BO3AEHCTBU. METON0/I0THS MOHMTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOTE€HHBIX SKOCHUCTEM.



JeMoHcTpanuu

[Toprper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MHUPOKOJINCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOrO Jecay, «DyHKIMOHANbHBIE TPYNIbl OPraHU3MOB B HSKOCHCTEME,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAasl, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», « IKOJIIOTHUECKas mupamMuia OnoMacce», «IKOJOTHUECKas
nupampaa sHeprum», «OO0pazoBanue Oosota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocucTemMa 03epa», «ArporeHos», «KpyroBopor BemIecTB U IOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, Yydesia NTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBApUyM KaK MOJIEJIb SKOCUCTEMBI.

[TpakTuueckas pabota «M3ydyeHue u onrcanue ypoOIKOCUCTEMBDY.

JlaboparopHas pabora «/M3ydyeHue pazHooOpa3us MEITKUX MOYBEHHBIX YJICHHUCTOHOTUX B
Pa3HbIX SKOCUCTEMAX .

OKcKypeusi « DKCKypcUsi B TMIMYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HsSK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JyT, 03€p0, O0I0TO)».

DKcKypeust «IKCKYpCHsl B arpOdKOCUCTEMY (Ha MOJIe WK B TEIUTMYHOE XO3SHCTBO)».

Tema 10. buocdepa — rmobanbHas 3KocUcTEMa

buocdepa — obmerianerapuas 00ojg04Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAja
*Ku3Hb. PazButue npencrasienuii o buocdepe B Tpynax 3. 3rocca. Yuenue B. 1. Bepuaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTHU CyliecTBOBaHUsI Onocdepsl. OcoOeHHOCTH Onocdepsl Kak ri1o0anbHOM
sKocucTeMbl. J[MHamMuyeckoe paBHOBecue B Ouocdepe. KpyroBoporsl Bemects u
OHoreoXMMHYECKHe UKIBI (Yriieposa, a3ota). PuTMuuHoCTh siBeHuit B Ouocdepe.

3oHanbHOCTh Onochepsl. [TonsTe 0 6MoMe. OCHOBHBIE OMOMBI CYIIM: TYHJIpPa, XBOIHbBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa M (GYHKLIHS JKUBBIX CHCTEM, OLEHKAa HMX PECypCHOro TMOTEHLHala |
O6uochepHbIX QYHKIUI.

JeMoHCcTpanyuu

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

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot azora B npupoze», «Kpyrosopor
yriepoaa B npupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B IpUpOIE»,
«OcHoBHBIE OWOMBI cymmny, «Kimmumarumdeckue mosica 3emum», «Tywapay, «Taiiray,
«Cmemannbii - nec», «lllupokonuctBeHHbli Jec», «Cremby», «CaBaHHa», «IlycTbIHSY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. UenoBek u okpy:karoias cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL. Bo3jaeiicTBue denmoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOW cpenpl. OxpaHa Bo3Ayxa. 3arps3sHeHHE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienue nousel. OXpaHa OYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpOIIOTEHHOE  BO3JCMCTBHE Ha pPACTUTENbHBIK M KMBOTHBIM Mmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI NMPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Teppuropun (OOIIT). boranuueckue caabl U 300JI0THYECKUE
HapKH.



OcHOBHbBIE TPUHIIMIIBI YCTOMYMBOTO PAa3BUTHUS YeIOBEUECTBA U MpHUpOAbl. PamronanbHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emmu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIC OCTIEACTBHUSL.

Pa3BuTHe METOJAOB MOHUTOPWHTA Pa3BUTHsS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
CucreMHbIe WCCIEIOBAaHHUS TIepexoja K pecypcocOeperaroneii M KOHKYPEHTOCTIOCOOHOM
sHepreTuke. bruonornueckoe pasHoodpaszue u O6uopecypcebl. HarmonansHble nH)OpMAIMOHHBIC
CUCTEeMbI, OOECHeYMBAIOIIME JOCTYH K HMHQOpPMAIMK MO COCTOSHHUIO OTAENbHBIX BHUIOB U
skocucteM. OCHOBBI IKOPEaOUIIUTAIIUNA IKOCUCTEM U CITOCOO0B OOPHOBI ¢ OMOTIOBPEIKICHUSMH.
PekoHCTpyKIIMSE MOPCKHX U HA3€MHBIX YKOCHCTEM.

JleMoHCcTpanuu

Tabmuel u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHue Truapocdepb,
«3arpszHenne mouBbl», «[lapHukoBbiii  3ddekT», «Ocobo oxpaHseMble MNPUPOIHBIE
TEPPUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaguu  OXpaHSIEMbIX pPACTEHWH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit deneparuu, KpacHoil KHUTH pervoHa.

[Inanupyemsble pe3yabTaThl OCBOCHHS MPOTPAMMBI IO OMOJIOTMH Ha YPOBHE
CpeaHero oo01ero oopa3oBaHus

JInuneie PE3yIbTAaThL

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOy4aroIIMMUCS
IpoTrpaMM CpeaHero odIIero o0pa3oBaHys: JUYHOCTHBIE, METAIIPEAMETHBIE U NIPEIMETHBIE.

B cTpyKType NTMYHOCTHBIX pe3yabTaTOB OCBOCHUS MPOTPAMMBI 110 OMOJOTHH BBIICICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJIEHTUYHOCTH — TOTOBHOCTM K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOINpPEAEICHHUIO,
HaJIMYMe MOTHMBALMU K OOyYeHHUIO0 OHOJIOIWH, IieJIeHaNpaBlIeHHOe pPAa3BUTHE BHYTPEHHHUX
yOeXKIIeHUI JIMYHOCTH Ha OCHOBE KIIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAUIIUN Pa3BUTHUS
OMOJOTUYECKOr0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYy4arolIMXcs pPYKOBOJACTBOBAaTbCS B
CBOEH  JEeSATETBbHOCTH  IIEHHOCTHO-CMBICIOBBIMH  YCTAaHOBKaMM, MPHUCYIIUMH  CHCTEME
Ouonornyeckoro  oOpa3oBaHMs, HaJUYWE TMPABOCO3HAHMS  HKOJIOTUYECKOM  KYIbTYpHI,
CIIOCOOHOCTH CTaBUTb LIEIH U CTPOUTH JKU3HEHHBIE MJIaHbI.

JIM9HOCTHBIE PE3YNIbTaThl OCBOSHHSI MPOTPAaMMBI 10 OMOJIOTHH TOCTUTAIOTCS B €IMHCTBE
y4eOHOIl W BOCHUTATENBbHOM JESITeIBbHOCTH B COOTBETCTBHM C TPATUIMOHHBIMH POCCHHCKHUMU
COLMOKYJIbTYPHBIMU, UCTOPUYECKUMHU U JyXOBHO-HPABCTBEHHBIMHU IEHHOCTSIMHU, IPUHSATHIMU B
oOuiecTBe MpaBUJaMH U HOPMaMHu IMOBEAECHUS M CIIOCOOCTBYIOT MpoOIeccaM CaMOIO3HaHUS,
CaMOBOCIIUTaHHSI ¥ CAMOPA3BUTHS, PA3BUTHUSI BHYTPEHHEH MO3HUIUY JIMYHOCTH, MATPUOTU3MA U
YBKEHHs K 3aKOHY M IPABONOPSIKY, YEIOBEKY TPy/Aa M CTaplieMy IHOKOJEHHIO, B3aUMHOIO
yBaKEHUs, OEpeKHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HAClI€IUI0 M TPaJulHsIM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanun, MpUpoe U OKPY-KaloIIen cperie.

JIn4HOCTHBIE Pe3yNbTaThl OCBOCHMS yueOHOro npeamera «buomorus» MOMKHBI OTpakaThb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
NO3ULIMEH JMYHOCTH, CHCTEMOW LIEHHOCTHBIX OpHEHTAIMi, TO3UTHBHBIX BHYTPEHHUX
yOeXKIEHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHMCKOTO  OOIECTBa,



pacuiMpeHre >KU3HEHHOTO OIbITa M ONbITa AESITENLHOCTH B IPOIIECCE peaan3aliid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxx1aHCKOTrO BOCIIUTAHUSA:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MMO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOSA3aHHOCTEH, yBa)k€HHE 3aKOHA U
IIPABOIIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH NIEATEIBHOCTH MPHU CO3JaHUHN YY€OHBIX IMPOEKTOB,
pelieHnr y4yeOHbIX U TO3HABATENIbHBIX 33/1a4, BBITIOJHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CHOCOOHOCTh  OTNpENeNiATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUICHUIO K SIBJICHUSM
COBPEMEHHOM KHU3HH U OOBACHATH €€;

YMEHHE YYUTHIBAaTh B CBOMX JCHCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJCH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMU [EHHOCTSMHU U COLUAIBHBIM
MIOJIO)KEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJHEHUS Y4YEOHBIX,
MO3HABATENIbHBIX M UCCIEHOBATEIbCKUX 3aJa4, YBAXXUTEIBHOTO OTHOLICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOMPOCOB OMOIOTUYECKOTO COIEPIKAHNUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) naTpUOTHUYECKOI0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCHICKON IPayKTAHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepern PoauHON, ropaoctu 3a cBOW Kpaii, CBOIO
Ponuny, cBOH S3bIK U KYJBTYpY, IPOLIIIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOUIEHME K NPUPOJHOMY HACIeAMI0 U NaMATHUKAM IPUPOJBI,
JIOCTHXKEHUAM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CHOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKMX YYEHBIX B CTAHOBJIEHHWE U Ppa3BUTHE
O1O0I0TUM, TOHUMaHUs 3Ha4€HUs1 OMOJIOTUH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uzelHas yoex1€HHOCTh, TOTOBHOCTh K CIYXeHHUIO U 3amuTte OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HAHUE JYXOBHBIX ICHHOCTEN POCCUICKOr0 HApPO/a;

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CHOCOOHOCTh OIIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICH
Ha MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAyLIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3JaHHIO CEMBHM Ha OCHOBE
OCO3HAHHOTO NPHUHSTHS LIEHHOCTEH CEMEWHOM XKM3HU B COOTBETCTBUU C TPaJULUSIMU HApPOJOB
Poccuwn;

4) 3CTETUYECKOTO BOCTIUTAHUS:

ACTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYasl ACTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHUH;

MOHMMAaHKE YMOLIMOHAILHOTO BO3AEUCTBUS )KUBOM NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
KauecTBa TBOPYECKOMN JIMUHOCTH;

5) ¢usnueckoro BocmUTaHUS, (HOPMHUPOBAHUSA KYJIBTYPHI 30POBbS M AMOIMOHAIBHOTO
OyraromosTy4aus:



MOHUMAaHWE W peain3alvs 3JI0pOBOTO M 0€30MacHOro 0bpasa KM3HU (340POBOE MHUTAHME,
COOJIOZICHHE TUTUECHUYECKHUX MPABWJI U HOPM, COQIAHCUPOBAHHBIN PEKUM 3aHITHA M OTIIHIXA,
perynspHas (QuU3MYECKash AaKTHUBHOCTH), OEPEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOUICHUS K COOCTBEHHOMY (DU3HMUECKOMY U IICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHHWE IEHHOCTU TPaBUJ HMHAUBHUIYATbHOTO M KOJUIEKTMBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJCH;

OCO3HAHUE TMOCJEICTBUI M HENPHUSATUS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHUS AIKOTOJS,
HapKOTHUKOB, KYPEHHUS);

6) TPyZIOBOTO BOCIIUTAHUSI:

TOTOBHOCTB K TPYIY, OCO3HaHKE IIEHHOCTH MacTepCTBa, TPYI0I00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHLHOCTH TEXHOJIOTMYECKON U COLMAIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKyHO
NESITEIbHOCTD;

WHTEpEC K pa3myHbiM chepam mpodecCHOHATBLHON ACSITeITbHOCTH, YMEHHE COBEPINAThH
OCO3HAHHBII BEIOOp OyayIIeii mpodeccuu U pearn30BhIBaTh COOCTBEHHBIC JKU3HCHHBIC IIIAHbL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BaHUIO Ha MPOTSIKEHUH BCen
KU3HU;

7) SKOJOTUYECKOTO BOCIIUTAHMUS:

HKOJIOTHYECKU LIETIECO00pa3HOE OTHOIICHUE K MPUPOIEC KaK MCTOUYHUKY KU3HHU Ha 3emile,
OCHOBE €€ CYIIeCTBOBaHNUS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyNIbTYphI: MPHOOpETEHHE OMbITa IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYKAIOIIEH CPe/Ibl;

OCO3HAHUE TJIO0AIIBHOTO XapaKkTepa KOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHUS;

CIIOCOOHOCTH UCMOIB30BaTh MpUOOpeTaeMble IPU W3YYSHUH OMOJIOTUM 3HAHUS U YMEHUs
IpU pelIeHuu MPoOTIeM, CBA3aHHBIX C PALMOHAIBHBIM MPHUPOAOIONIB30BaHNEM (COOII0ICHUE
MpaBWJI MOBEICHUSI B MPHUPOJIC, HANPABJICHHBIX HA COXPAHEHHE PABHOBECUS B IKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Onocdepsl);

AKTHUBHOE HEMpUATUE JEUCTBHUM, NMPUHOCAILIMX BpEN OKPYKAIOUIEH MPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOIArONPHUSATHBIE HYKOJIOTMUYECKUE MOCIEACTBHUS MPEINPUHUMAEMBIX
JIEUCTBUM U NPEJOTBPALLATh UX;

HaJU4He Pa3BUTOTO IKOJOTHYECKOTO MBINIJIEHUS, JKOJOTUYECKON KYJIbTYPhI, OIBITA
NESTEIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATEIbHON, KOMMYHUKATUBHOW M COIMAIBHON MpPaKTHUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM €SI TETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) IIEHHOCTH HAYYHOTO TIO3HAHUS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs HAyKM M OOIIECTBEHHOW TMPAKTUKHA, OCHOBAHHOTO Ha JHMaliore KYIbTYp,
CMOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YNTATEIHCKON KYJIBTYphI KaK CPE/ICTBA B3aUMOJICUCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUPA,

MOHMMaHUEe CrenupUKU OUONOTHM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaIMOHAIPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUU IIEIOCTHOTO MPECTaBICHUS 00 OKpYKArOIIeM
MUpE Kak O €IWHCTBE MpHUPOAbI, YeloBeKa U o0O0IlecTBa, B TO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH H pEeIIeHNH MPoOIIeM COXpaHEHHUs TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTHH JJII COBPEMEHHOW IMBHIIM3AINN: O0ECTICUCHUS
HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3AaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX



pemaTh pecypcHble MpoOJIeMBbl Pa3BUTHS YEIOBEYECTBA, TONUCKA ITyTEH BBIXOA U3 III00ATBHBIX
HKOJIOTHYECKUX MpoOsieM U obecrieueHus mepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATBHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYCHHH OMOJIOTHYECKHUX 3HAHUI B LIENAX MOBBILCHHUS OOIIei
KyJIbTYpPBl, €CTECTBEHHO-HAy4YHOW T'PaMOTHOCTH, KaK COCTABHOM dYacTH (yHKIMOHAIHHOM
IpaMOTHOCTH 00y4Jarouuxcs, popMUpyeMoi pu U3y4eHUr ONOJIOTHH;

NOHMMaHHUE CYHIIHOCTH METOJOB IMO3HAHHUS, HCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIONB30BaTh IIOJydaeMble 3HAHUS /ISl aHanu3a W OOBSICHCHHS SBJICHUM
OKPYXAaIOLIET0 MHUpAa M MPOUCXOAAIIMX B HEM H3MEHEHHH, yMEHHE JeiaTh O00OCHOBaHHBIC
3aKJIIOYCHHS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOUIMXCS [aHHBIX C IENbI0 TOJXY4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OHMOJIOTHYECKHE 3HAHUS JUISL PELICHUS
npo0JIeM B peabHBIX KHU3HEHHBIX CHTYaIHIX;

OCO3HAHME IICHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO U
HCCIIEIOBATEIIBCKYIO JeSITEIbHOCTh HHANBHIyaTbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOPA30BAaHUIO, K
aKTHBHOMY TIIOJIYYCHHIO HOBBIX 3HAaHMW MO OHOJOTMM B COOTBETCTBHH C JKH3HCHHBIMH
NOTPEOHOCTSAMU.

MeranpenMeTHbIe pe3yJIbTaThI

MertanpeaMeTHbIE Pe3yJIbTaThl OCBOCHUS y4eOHOro mpeamera «BHOJOTus» BKIFOYAIOT:
3HaUUMBIC IS (DOPMHpPOBAHUS MHPOBO33PEHUS  OOYYAIOMIMXCS  MEKIUCIUTUTHHAPHBIC
(MeXMpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(rKy METOJIOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAyYHBIM (aKT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHs, UCCIICJIOBaHHUEe, HAOIIOJCHUE, M3MEPEHHUE, JdKCIICPUMEHT H JPYTHE); YHHBEPCATbHBIC
yueOHbIe JeicTBUS (MO3HABaTeIbHbIE, KOMMYHUKATHUBHBIC, PETYISTHUBHBIE), 00ECIEUNBAOIINE
dbopmupoBanrue (PyHKIHOHAIBHON TPAMOTHOCTH M COIMATbHONW KOMIIETEHIIMU OOydJaromnuxcs;
CIOCOOHOCTh 00yJaronmxcst WCII0JIh30BaTh OCBOCHHBIE MEXIUCIUTIITHHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCATbHBIC YUCOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMANTLHOM TIPaKTHKE.

B pesynpTare wu3yueHuss OMOIOTMM Ha YpOBHE CpeIHEro o0mero oOpa3oBaHUS Y
obyuaromerocss OyayT copMUpOBaHBI MO3HABATEIIbPHBIC YHUBEPCAJTbHBIE YUEOHBIC JCHCTBUSA,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YYeOHBIC JEHCTBUS, PETYJIATHBHBIC YHHUBEPCAIbHBIC
yueOHbIe JeHCTBHSI, COBMECTHASI IEATEIBHOCTD.

MeranpeamMeTHble Pe3yNbTaThl OCBOEHUS MPOTPAMMBI CPEIHEro OO0IIero oO0pa3oBaHMs
JIOJKHBI OTPaXKaTh:

OBnajiecHie YHUBEPCATBHBIMU YICOHBIMH ITO3HABATEILHBIMA JCHCTBUSMHU:

1) 6a30BbIC JIOTHYECKUE ACHCTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBAaTh M aAKTyalU3UpPOBATh MPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTMUECKOTO MBIIJICHUS (aHanu3a,
CHHTE3a, CpaBHEHHUA, KIACCU(PHUKAIMM, OOOOIIEHHs), pPACKpbIBAThb CMBICT OHOJIOIMYECKHX
MOHSITHI (BBIICATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIIUBATE CBSI3H C APYTUMHU TOHITHUSIMH);



OTpeNeNaTh LEeIH NAeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JTOCTHUKECHHUS,
COOTHOCHTD PE3YJIbTaThl ACATEIBHOCTHU C MOCTABJICHHBIMHU LEISIMU;

UCITIOJIb30BaTh OMOJIOTHUECKUE MOHATUSA A OOBsACHeHHS (AKTOB W SIBICHHH KHUBOMH
PUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEYUS B PAacCMaTPUBAEMBIX SBICHHUAX, (POPMYIHPOBATH
BBIBOIBI M 3aKJIIOUCHHS;

MPUMEHSTh CXEMHO-MOJICJIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBs3eH U
OTHONICHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMALMOHHBIX HCTOYHHKAX;

pa3padaThIBaTh IJIAH PEHICHUs MPOOJIEMBI ¢ YYETOM aHaIM3a UMEIOIIUXCS MAaTePUATbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB IENSIM,
OLICHUBATh PUCKH MTOCIIEICTBUI ESTEILHOCTH;

KOOPAMHUPOBATh W BBIIOJIHATH pPAa0OTy B YCJIOBUSAX pPEATbHOTO, BHUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMO/JICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEUICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIE UCCIIEIOBATEIIbCKUE ACHUCTBUS:

BJIAJICTh HaBBIKAMHU Yy4EOHO-HCCIIEIOBATENBCKONH U MPOEKTHOW NEATEILHOCTH, HAaBBIKAMHU
pazpetieHusi mpobIeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY IOHCKY METOJIOB
pelleHus MPaKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

UCTIOJIB30BaTh DPA3JIUYHBIC BHIBI ACATEIBHOCTH IO TIOJIYYEHHIO HOBOTO 3HAHHS, €ro
UHTEPIpPETANH, PEOOPa30OBAaHUIO W MPUMEHEHHIO B YUEOHBIX CHUTYalHsSX, B TOM YHUCIIE TPU
CO3JIaHUM Y4EOHBIX M COLIMATIBHBIX POEKTOB;

(dbopMHpOBaTh HAYYHBIA THUIl MBIIIICHHS, BIAJETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU
TOHATUSIMHU U METOAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATENbHON JESATEIHLHOCTH U
KU3HEHHBIX CUTYaLlUsX;

BBISIBJIATh TPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajjady, BBIJBUTATh
TUMOTe3y €€ pelieHus, HAaXOAWTh AapryMEHTHI Ui JO0Ka3aTeNbCTBA CBOWX YTBEPXKICHHIA,
3aaBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

aHAJM3UPOBaTh IMOJyYEHHbIE B XOJ€ peIIeHHs 3aJaud pe3ysbTaTbl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CUTYaIlHsIM, OLIEHHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IICJICHANIPABICHHBIN ITOMCK IEPEHOCa CPEACTB M CIIOCOOOB JCHCTBUS B
po¢eCCHOHATILHYIO CPeay;

yMeTh TEepEeHOCUTh 3HAHMS B  IIO3HABATEIBHYI0 M  MPAKTUYECKYI0  00IacTH
KHU3HENEATEITLHOCTH,

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1aCTei;

BBIJIBUTaTh HOBBIE MWJEH, MNpeUlaraTh OpPUTMHAIBHBIE MOJXOAbl U PEUICHUS, CTaBUTh
npoOJIeMbl U 3ajauu, TOMyCKAIOIIUe aJbTePHATUBHBIEC PELICHHUS.

3) pabota c uHbOpMaITHEH:

OPHUEHTHPOBATHCS B Pa3IMYHBIX MCTOYHUKAX HMHPOpManuu (TEKCTe y4eOHOro mocoowus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPAaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3WPOBaTh HH(POPMALMIO PA3IMYHBIX BUAOB U (hopm
MPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;



(GopMyInpoBaTh 3alpoChl U MPUMEHATh Pa3IMYHbIE METOABI NpPH IMOMCKE U OTOOpe
O6uonornyeckoit mHGopMaIK, HEOOXOIUMOH /7S BHITIOJTHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCIOJIB30BAHUA HH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3JINYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpPATh ONTUMaIbHYIO (GOpMYy NpPEACTaBICHUA OHOIOIMYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMbl, TaOIHIIbI, PUCYHKH U JPYToe);

UCTIOJIb30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa IMpH paboTe ¢ OHOIOTHYECKOM
uHpopMaLuell: IPUMEHITh XUMHUUYECKHe, (PU3UYECKHe U MaTeMaTH4YeCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOJIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISITHOCTH;

BJIAJCTh HABBIKAMU PACHO3HABAHUS M 3alIMThl WHGpOpMANMU, HHGOOPMAIIOHHON
0€3011aCHOCTH JIMYHOCTH.

OBnaneHne yHUBEpPCAIbHBIMU KOMMYHUKATHBHBIMU JI€HCTBUSMU:

1) oOuienue:

OCYILECTBIISITh KOMMYHHKAIIMK BO BceX cepax >KM3HM, aKTHBHO y4acTBOBATh B JTUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoll TeMbl (YMEHHE 3a/laBaThb BOIPOCHI, BBICKa3bIBATh
CYKICHHSI OTHOCUTEIIBHO BBINOJHEHMsI IPEUIaracMod 3aJadd, YYWUTHIBAaTb WHTEPECH U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YUaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacno3HaBaThb HeBepOaJibHbIE CpEeACTBA OOLIEHUS, MOHMMAaTh 3HAUYEHHE COLUAJIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYAUH, yMETh CMAryaTh KOH(MIUKTH U
BECTH IEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU clOco0aMu OOIIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMepeHUs
JIPYTUX JIOAEH, MPOSBIATh YBOXKUTEIbHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB.

2) coBMeCTHas JeSTeIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIMBHUIyadbHOH paboTHI MpU
peleHn OMOIOTNYEeCKOl MpoOsieMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pELICHUH YUeOHO! 3a/1auH;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BBIBaTH M KOOPAMHUPOBATH
JIEUCTBUSA MO €€ ITOCTUKEHHIO: COCTAaBIATH IUIAH JEHCTBUH, pACIpPENeNaTh POIU C Y4ETOM
MHEHHUH Y4aCTHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXJOI0 YYaCTHHKA KOMaH/bI B OOLIUIl pe3ynbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B PAa3IMUHBIX CHUTYyalUsX,
IPOSIBJIATH TBOPUECTBO U BOOOpAKEHHE, ObITh HMHUIIMATUBHBIM.

OBnazeHre yHUBEPCAIbHBIMU PETYISTUBHBIMU AEHCTBUIMMU:

1) camoopranuzamnus:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U BBIABICHHA NpoOJIeM M HUX pEUIeHHUs B
KU3HEHHBIX M YUE€OHBIX CUTYalHsX;



BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHWN LIEJIEBBIE U CMBICIOBBIC YCTAHOBKU B CBOMX
JEHUCTBUSX WM IOCTYIKAX II0 OTHOLICHHIO K JKMBOW IIPUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIHUX;

CaMOCTOSITEJIbHO OCYILECTBIIATh IO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBaThH COOCTBEHHBbIE 33Jayd B 00pa30BATENbHOM JEATEIBHOCTH M
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSATENIHO COCTaBJIATH ILIAH PELIEHUs MPOOIEMBI ¢ y4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuIMpsATh paMKH Y4€OHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

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

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO IIMPOKOM SPYIULMH B Pa3HbIX 00JaCTIX
3HaHUH, TOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb!

JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIOIB30BATh MPUEMBI pedIeKCHH
JUIsl OLIEHKU CUTYalllu, BBIOOPA BEPHOT'O peIleHMS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IPU aHAIU3€E PE3YNIBTATOB JIEATEIBHOCTH;

3) npunsaTue ceds U APYrux:

NpUHUMATh ce0sl, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX NP aHAJIN3€E PE3YJIBTATOB AEATEIbHOCTH;

IpHU3HaBaTh CBOE NIPABO U MPABO APYTUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYrOro YeJI0BeKa.

[IpenmMeTHbIE pe3yabTaThI

[TpenMeTHBIC pe3yabTaThl OCBOSHUS COjepX)aHHs ydeOHOro mpeamera «buosmorus» Ha
yrayOoJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecriedeHre MpoPMIbHOTO 00yIeHHST 00yUJaromuXCs
Oouonorun. OHM BKIIOYAIOT: crenuuYeckue s OWONIOTUM HaydHble 3HAHUS, YMEHUS H
CrocoObl JEHCTBHII 1O OCBOCHHMIO, HHTEPHpPETAlMd W MPeoOpa3OBaHHUIO 3HAHUM, BUIBI
ACATCIIBHOCTH IO ITOJYUYCHUIO HOBBIX 3HaHUHA U HUX NOPUMCHCHUIO B PA3JIMYHBIX yqe6HI)IX, a
TAaKXXE B PC€AJIbHBIX XU3HCHHBIX CUTYallHUAX. HpeJIMeTHBIe PE3YyIbTAaThl MPEACTABJICHEI 110 IrOJaM
U3YYCHHUS.

[IpenMeTHBIe pe3ynbTaThl OCBOCHUS yueOHOro mnpenmera «buomorus» B 10 kimacce
JOJIKHBI OTpaXXaTh:

c(hOopMUPOBAHHOCTh 3HAHUH O MECTE M POJI OHMOJIOTHMH B CHCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B IMO3HAHWU 3aKOHOB MPUPOABI U
pelIeHrur IpoodieM PaMOHAIBHOTO PUPOIOTIONH30BAHMS, O BKJIA/I€ POCCUNCKHX U 3aPYOEKHBIX
yU4E€HBIX B pa3BUTHE OHOJIOTHH;

BJIAJICHHE CHCTEMOW OWOJIOTMYECKHUX 3HAHWH, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIOIINE
OMOJIOTUYECKHE TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKAa, OpPraHW3M, MeTaboJM3M, TOMEOCTas,
caMoperyanusa, CaMOBOCIIPOU3BCACHNUE, HACIICACTBCHHOCTh, U3MCHYHNBOCTDL, POCT U paSBI/ITI/Ie),



ouonornueckue Teopun (kimerounas Teopus 1. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMocOoMHasi Teopusi HaciencrBeHHoctu T. Moprana), yuenus (H. 1. BaBuoBa — o nenrpax
MHOT000pa3usl ¥ MPOUCXOKIACHHUS KYIbTYPHBIX PACTCHHIA), 3aKOHBI (€IMHOOOpa3us MOTOMKOB
MEPBOrO MOKOJICHHUS, PAaCIICIJICHHUS, YUCTOTHI FaMeT, He3aBUCUMOro HacneaoBanus . Mennens,
TOMOJIOTHUECKUX pSAJOB B HaciencTBeHHOW wusMeHunBoctd H. V. BaBuioa), npuHIUIBI
(KOMIUIEMEHTapHOCTH );

BJIaJICHE OCHOBHBIMH METO/IaMH HAYYHOTO TO3HAHUS, UCIOJIb3YEMbIX B OHMOJOTHYECKUX
HCCJIEIOBAHMSIX KUBBIX O0BEKTOB (OMHCAHKE, U3MEPEHUE, HAOII0ICHIE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4HucCie OakTepuid, rpuOOB, pacTeHHIA,
JKUBOTHBIX U YE€JIOBEKA, CTPOECHUS OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KMBOTHBIX, YEJIOBEKA,
MPOLIECCOB KU3HEAEATEIBbHOCTH, MPOTEKAIONIMX B OpraHU3Max pacTeHHH, >XHUBOTHBIX U
YeNoBeKa, OMOJOTHYECKUX MPOIIECCOB: OOMEHa BellecTB (MeTa0o0In3M), IPEBPAILIEHUS] SHEPTUH,
OposkeHHsI, aBTOTPO(HOT0 M TeTepoTPO(HOr0 TUIIOB MHUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, MeH03a, TaMEeTOreHe3a, SMOPHOTeHe3a, IMOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHHS,
WHAMBUAYAIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T€HOB, IeTepo3uca,
HCKYCCTBEHHOT'O 0TOOpa;

YMEHHME YCTAHABJIMBATh B3aUMOCBS3M MEXAY OPraHOMJAMU KJIETKH M UX (PYHKLUMSIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M UX (PYHKUIUSIMH, MKy OpraHaM{ U CUCTEMaMH OPTaHOB Y
pacTeHuid, >KMBOTHBIX U 4YellOBEKa M MX (YHKIHMSIMH, MEXKIYy CHCTEeMaMHU OPraHoOB U HX
GyHKIMSAME, MEXKAYy 3TanmaMu OOMEHa BEIIeCTB, dTarlaMH KJIETOYHOTO LMKJIA U >KM3HEHHBIX
IUKJIOB OPraHu3MOB, J3TallaMd AMOpPUOHAIBHOTO pA3BUTHUS, T€HOTUIOM U (DEHOTHUIIOM,
¢deHoTUIOM U (pakTOpamMH cpebl OOUTaHMUS;

YMEHHUE BBIABIIATh OTIUYUTENIbHBIE NMPU3HAKH KMBBIX CHCTEM, B TOM YHCIE PACTEHHIA,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JJISl I0KA3aTeNIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMAaTUYECKUX IPYIIIL;

yMEHHUE pelaTh OWOJIOTHYECKUE 3a/]a4M, BBISBIATh MPUUYUHHO-CIEJICTBEHHBIE CBS3U
MEXIy HCCIeAYeMbIMH OHOJIOTHYECKUMH TNpolleccaMM U SBJICHMUSMH, J€laTh BBIBOJBI U
IIPOTHO3bI HA OCHOBAHMH IOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpPAaKTHUeCKHe paboThl, cOOII0aTh MpaBuUia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PY/I0BaHUEM;

YMEHHUE BBIJBUraTh THUIOTE3bl, MPOBEPATh HUX HKCIEPHUMEHTAIBHBIMU CPEJCTBAMH,
bopMynupys Lelb UCCIe0BaHus, aHAIM3UPOBATh MOJIyY€HHbIE PE3YNIbTAThl U JIeJIaTh BBIBOIBI;

YMEHHE Y4acTBOBaTh B Y4EOHO-HMCCIIEOBATEIHCKON padoTe MO OMOJOTUM, DKOJIOTHH W
MeIUIMHe, MPOBOAUMON Ha 0a3e HIKOJbHBIX HAayYHBIX OOIIECTB, U MYyOJUYHO MPEACTaBIATH
MOJIy4YEeHHBIE PE3Yy/IbTaThl HA YUEHUYECKUX KOH(EPEHIHIX;

YMEHHME OLIEHWBAaTh J3THUYECKUE acCHEeKThl COBPEMEHHBIX HCCJIeIOBaHUN B o0nactu
OMOJOTUM M MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBiIeHHOE
MU3MEHEHNE TeHOMa U CO3JjaHie TPAaHCTEHHBIX OPTaHNU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP OyayIei mpodeccuoHaIbHON AEATEIbHOCTH B
oOnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO XO035HCTBA, MUIIEBOM
MPOMBIIIIEHHOCTH, YIIyOJIsTh IO3HABATEIbHBIH HWHTEpPEC, HAIMpPaBJICHHbII HAa OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccuu M MPOAOIDKEHHE OMOJIOTHYECKOro OoO0pa3oBaHHs B
OpraHu3alsaX CPEAHEr0 MPOPECCHOHATBHOTO U BBICIIET0 00pa30BaHusl.



[IpeameTHBIE pE3ynbTaThl OCBOCHUsI ydeOHOro mpenmera «buomorwsi»y B 11 Kaacce
JIOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHHUI O MECTE M POJIM OUOJIOTUN B CHCTEME €CTECTBEHHBIX HAyK, B
(GbopMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH AKOJIOTUYECKUX MPOOJIEM YeJIOBEUeCTBa, a TaKKe B PEIICHUU BOIPOCOB
PaLMOHATIBHOTO TMPHUPOJIONIONB30BaHUs, U B (OPMUPOBAHMHM IICHHOCTHOTO OTHOIIEHHS K
npupojie, oOMIECTBY, YENIOBEKY, O BKIIAJE POCCUUCKUX W 3apyOCKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BJIaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTCHUS U
NOHMMAaHHUE CYITHOCTH OCHOBOIOJArarolnX OWOJOTHYECKUX TEPMHHOB M TOHATHHA (BUJ,
sKocucTema, Ouocdepa), Ouonormueckue Tteopun (dBomronMoHHas Tteopus Y. JlapBuHa,
CUHTeTHUYecKass Teopus sBomonuu), ydenus (A. H. CeBepuoBa — 0 myTsSX U HampaBICHUSX
sBostonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHETHYEeCKOro paBHOBecHs k. Xapau
u B. BaiinGepra, 3apoasieBoro cxonactsa K. M. baspa), npaBuna (Munumyma lO. JIubuxa,
HKOJIOTHYECKOM MUPaMUIbI SHEPTHH ), TUIIOTE3bI (TunoTe3a «mupa PHK» V. T'unbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHMS, WCIONb3yeMbIMH B
OMOJIOTHYECKHX HCCIEAOBAHUAX JKUBBIX OOBEKTOB W OJKOCHUCTEM (OMHCAHHUE, H3MEpPEHUE,
HaOJII0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISBJICHUS U OLEHKU aHTPOINOICHHBIX M3MEHEHUU B
IPUPOJIE;

YMEHHE BBIACNATh CYLICCTBEHHBIC NPU3HAKU: BUAOB, OMOTrEOIEHO30B, AKOCHUCTEM U
ouocteppl, CTaOMIM3UPYIOMIETO, ABMXKYIIETO U Pa3phIBAIOLIETO €CTECTBEHHOro 0TOOpa,
AJJIONATPUYECKOr0 M CUMIATPUYECKOT0 BU000pa30BaHus, BIUSHUS JIBHKYIIUX CHII 3BOJIIOLUU
Ha reHO(OH] MONYJSIUHU, NPUCIOCOOIEHHOCTH OPraHU3MOB K cpelie OOUTaHus, YyepeloBaHUs
HaIPaBJICHUH 3BOJIOLUH, KPYTOBOPOTA BEIIECTB U MIOTOKA DPHEPTHH B DKOCUCTEMAX;

YMEHHME YCTAaHABIMBaThb B3aHMMOCBA3M MEXAY IPOLIECCAMU DSBOJIIOLMM, JABMKYILIUMU
CHWJIAaMU aHTPOIIOTe€HEe3a, KOMIOHEHTAMHU PAa3JIMYHBIX 3KOCHCTEM M MPUCHOCOOJEHUSMU K HUM
OpraHU3MOB;

YMEHUE BBISBIIATh OTJIUYUTENbHBIE TPU3HAKH )KUBBIX CUCTEM, ITPUCIIOCOOJICHHOCTh BUIOB
K cpefe oOuTaHMs, aOMOTHYECKMX M OMOTHYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3EH
OpraHU3MOB B COOOIIECTBAX, aHTPOIOT€HHBIX U3MEHEHNH B SKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOUINE apTyMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBA pOJCTBA OPraHM3MOB pa3HBIX CHCTEMAaTHYECKMX TPy,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAaHHUsS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMs] MHOrooOpasusi BUAOB M DKOCHCTEM KaK YCIIOBUS COCYLIECTBOBAHMSI MPUPOJIBI U
YeJI0BEYECTBa;

yYMEHHUE peliaTh OWOJIOTHYECKHE 3a/1a4M, BBISBIATh MPUYUHHO-CIEJICTBEHHBIE CBS3U
MEXy HUCCIeAYeMbIMH OHOJIOTHYECKUMHU TPOLleCCaMM U SIBJICHUSMH, J€1aTh BBIBOJABI U
IIPOTHO3bl HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JJAOOpAaTOpHbIE U MpaKTHUYeCKHe padoThl, COOMI0IaTh MpaBHUia MPHU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHME BBIIBUIaThb THUIOTE3bl, MPOBEPATH HMX DKCHEPUMEHTAIbHBIMU CpPEACTBAMH,
bopMynupys Lelb UCCIeI0BaHus, aHAIM3UPOBATh MOJIyY€HHbIE PE3YNIbTAThl U JIeNIaTh BBIBOIBI;

YMEHHE Y4YacTBOBaTh B YYEOHO-HMCCIIEIOBATEIBCKON padOTe MO OMOJIOTHH, DKOJIOTHH U
MeIUIHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, M MyOJIMYHO MPEICTaBIAThH
MOJIy4YECHHBIE PE3Y/IbTaThl HA YIEHUYECKUX KOH(DEPEHIHIX;



YMEHHE OLICHHBATh THUIIOTE3bl M TEOPUU O IPOUCXOXKACHUM >KU3HHU, 4YEJIOBEKA U
YeJIOBEYECKHX pPac, O MPHUYMHAX, MOCIEACTBHAX M CIIOCO0axX MPEJOTBPALICHHUS TJI00aTbHBIX
U3MEHEHUH B buocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylel mpodeccuoHaIbHON AEATEIBHOCTH B
obOmactd  OMOJOrMM, OSKOJOIMH, IPHUPOJOINOJIB30BAHMS, MEIULUHBI, OHOTEXHOJOTHH,
IICUXOJIOTMM, BETEPUHAPUH, CEIbCKOTO XO3AHCTBA, MMILEBON NPOMBIIUIEHHOCTH, YIIIyOIsATh
MIO3HABATENIbHBI WHTEpPEC, HANpABICHHBI HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIECH
npodeccun U NPOJODKEHHE OMOJIOTMYeCKOro o0pa30oBaHUs B OpraHU3aLUSAX CpEIHEero
npo¢eCCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.



TemaTnueckoe MIaHUPOBAHUE

10 xmacc
KomnuecTBo yacos ONEKTPOHHBIE
Ne HanmenoBanue pa3znenos u teM (umdpossie)
Konrtponbusle  IIpaktuueckue
/1 MIPOrpaMMBbI Bcero o0Opa3oBaTenbHbIC
paboThl paboThI
pecypchl
buonorus kak Hayka
JKuBbIe CHCTEMBI M UX U3YyYCHUE
buomnorus KieTku 2 0.5
XuMu4deckas OpraHu3arus
4 P 10 1
KIICTKH
5 Crtpoenue 1 QyHKIMU KIETKU 8 2
6 OOMeH BelecTB U MpeBpallieHne 9 1
JHEPTUU B KICTKE
7 Hacnencteennas undopmanus u 9 05
peanuzanus €€ B KIETKe '
8 JKW3HEHHBIN ITUKIT KICTKH 6 1
Crpoenue u KITUH
9 P dyn 17 15
OpPTraHHU3MOB
Pa3smHOXeHMe u pa3BuTHE
10 P 8 15
OpPraHHU3MOB
I'eneruka — Hayka o
11 HACJICJICTBEHHOCTH U 2 0.5
W3MEHYHUBOCTH OPTaHU3MOB
3aKOHOMEPHOCTHU
12 P 10 1

HaCJICACTBEHHOCTH




13 3aKOHOMEPHOCTH U3MEHYHBOCTH 1
14 ['eneTuka yenoBeka 0.5
15 Cenekiusi opraHu3MOB 1
16 buorexnonorus u 4
CUHTETHYECKasi OMOJIOTHS
17 PezepBHOE Bpemst 1
O011ee KOJIMYECTBO YacOB IO MPOTPaMMe 102 0 13




11 xnacc

KonmuectBo yacos DIJIEKTPOHHBIE
Ne HanmenoBanue pa3znennos u teM (umdpossie)
Konrtponbusle  IIpaktnueckue
/1 MpOrpaMMbI Bceero o0Opa3oBaTenbHbIC
paboThI paboThI
pecypcbl
3apokJIeHUE U pa3BUTHE
1 SBOJTIOLIMOHHBIX MPEACTABICHUI 4
B Omosoruu
MuxkposBoJiironus u eé
2 P 14 2
pe3yabTaTh
3 Maxkpo3Botonus u eé 5
pE3yNbTaThI
[IpoucxoxaeHue u pa3BuTue
4 15 15
JKM3HH Ha 3eMiie
IIpoucxosxaeHre YeaoBeKa —
5 P 10 1
AHTPOIIOT€HE3
DKOJIOTHSI — HayKa O
6 B3aMMOOTHOIIEHUAX OPraHU3MOB 3 0.5
Y HaJJOPTaHU3MEHHBIX CUCTEM C '
OKpY>Karollen cpeion
7 Opranusmsl 1 cpesia OOUTaHUS 1.5
8 DKOJIOTHS BUJOB U MOMYJISIIIUI 0.5
DKOJIOTUs COOOIIIECTB.
9 12 0.5
OKOJOTHYECKUE CUCTEMBI
10 buocdepa — rmobanpHas 6

OKOCHCTEMA




11 UenoBek U OKpyKaromas cpeaa 6
12 PezepBHOE Bpemst 8
O011ee KOJIMYECTBO YacOB IO MPOTPaMMe 102 7.5




[ToypouHoe utanupoBaHue

10 xnacc
KonunuecTBo yacos DIIEKTPOHHBIE
Ne T
n/n Tema ypoka Bcero Konrponbueic | Ipaktuieckue i[:yjeHnﬂ ggg)af;(c))]::fenwme
paboThI paboThI pecypent
1 buonorus B cucreme HayK. 1
5 [IpakTHueckoe 3HaYeHUE 1
OMOJOrM4YEeCKUX 3HAHUM.
3 MeToapl HaydHOTO TIO3HAHUSI. 1
Metonrnl
Hay4uHorono3HaHanus.JlaGoparopuas
4 pabora 1 05
«Mcnonbp3oBaHNE Pa3TUYHBIX '
METO/IOB TIPH
U3y4eHHH OMOJOTMYECKHX 0OBEKTOB
5 OOBeKT u3ydeHus OHOJIOTHH. 1
OOBeKT u3yueHus: OMOJIOTHH.
6 JlaGopatopHas pabota «TexHuka 1 0.5
MUKPOCKOTIHPOBAHUS.
7 EHOPOFHHGCKH@ CHCTEMBI U HX 1
CBOWCTBA.
Buonornueckue cuctemMsl 1 UX
8 cBoiicta.JlaboparopHas pabora 1 0.5
«MexaHu3Mbl CaMOPET YIS,
Ob6o6maromuit ypok.«buosiorus B
9 cucreMe HayK. MeToibl 1 05
HAYYHOTO IO3HAHUS B
O6nonorum» (KOHTPOJIbHBIHN TecT 1).
10 Ypok «lllaru B MeTUITHHY ». 1




MoJteKyIsIpHBIN YPOBEHB: 001Iast

11 1
XapaKTepUCTHKA.

12 Heoprannueckue BeniecTsa: BoJa, 1
COJIN.

13 Jlunuel, X cTpoeHre U QyHKIHUH. 1

14 Jlunuel, X cTpoeHre U QyHKINUH. 1

15 VYT1I1eBOIbI, X CTPOCHUE U (DYHKITHH. 1

16 YTneBopl, BX CTpOeHHUE U (PYHKINH. 1

17 benku. CoctaB u CTpyKTypa OEIKOB. 1
benku. CoctaB u cTpyKTypa
oenkoB.JIaboparopHas

18 pabora«O0HapyxeHue Jlnmuaos, 1 0.5
YIJI€BOJIOB, OEJIKOB C MOMOIIIBIO
Ka4eCTBEHHBIX PEAKIIHID .

19 benku. ®yHkunu 6€1KoB. 1

20 ®epMeHThl — OMOJOTHYECKHE 1
KaTaJIn3aTOPBI.
depMeHTbI — OMOJIOTHYECKHE
katanmzaropsl.JlaboparopHas

21 pabota 1 0.5
«Karanutnyeckass akTHBHOCTh
(bepMEeHTOB (Ha IpUMepe aMHIIa3hl)».
O606maromuil ypok «XUMHUYECKUN

22 COCTaB KJIETKU»(KOHTPOJBHBIN TECT 1 0.5
2).

23 Ypok «lllaru B MeTUITHHY ». 1

24 Hyxnennossie kucnotsl. JTHK. 1

25 Hyxkneunossie kucnorsl. PHK. 1

26 Hyxnennossie kucnotsl. JIHK n 1
PHK.

27 Hyxnennosslie kucnotsl. JIHK n 1




PHK.

28
29
30

AT® u npyrue HyKJI€OTUIBI.
Buramunsl.

Ypok «lllaru B Menuuuny».

Bupycel — Heknetounas ¢popma
KU3HH.

31
32

Bupycel — Hekiierounas popma
JKU3ZHHU.

VYpok «lllaru B MeauIvH.

33

34

PetpoBupychl 1 Mepbl 60PHOBI CO
CIIM dom. ITproHsI.

Ob6o06maromuit
YpOK.«MoONeKyIspHbI yPOBEHb
OpraHU3aIU KUBOU

MPUPOILI KOHTPOIBHBIHN TeCT 3).

0.5

35

Ypok «lllaru B MeguIuuy».

36

37

38

39

40

Ob6o06maromuit ypok-KoHpepeHuus
1o UTOraM y4eOHo-
HCCIIEIOBATENILCKOM U IMPOEKTHOMN
JIeITEeIIbHOCTH.

Ob6o06maromuit ypok-KoHpepeHuus
1o UTOraM y4eOHo-
HCCIIEIOBATENILCKOM U IMIPOEKTHOMN
JIeITEeIIbHOCTH.

Opranuzanus noaroToBku k EI'D.

KneTtounslii ypoBeHb: oO1iast
XapakTepucTrka. MeTobl n3ydeHus
KJICTKH.

Knerounas reopus.JIaboparopnas
pabora

TexHrnKa MEUKPOCKOITUPOBAHUS
«CpaBHEHHE CTPOCHUS KIETOK

0.5




41

42

43

44

pacTeHui, )KUBOTHBIX I'PUOOB U
OaxkTepuii 10l MUKPOCKOIIOM

Ha FOTOBBIX MUKpOIIpenaparax u ux
OIMCAHUEY.

TexHuKa MUKPOCKOIIMPOBAHUS.

Crpoenue kietku. Knerounas
MeMOpana.JlaboparopHas pabora
«Habnroenue mia3monusa u
JIETUIa3MOJIN3a B KJIETKaX KOMXKUIIBI
TyKay.

Huronna3ma. Llutockener.
Knerounslii nenTp. Opranouibt
JIBUKCHHUSL.

Crpoenue knetku. [IpoBoaum
UCCIIEJIOBAHHUE.

0.5

45

PubocoMel. DHIOILIA3MAaTHYECKAS
CETh.

46

Snpo. Snpeimku.

0.5

47

Kowmmnekc I'onbmxu. JIN30COMBELL
Baxkyonu.JlabopaTopnast pabota
«IpuroToBieHue, pacCMaTpuBaHUE
Y OTIMCaHUE MUKPOIPENapaToB
KJIETOK PaCTEHUI».

0.5

48

Muroxonapuu. Ilnactunsr.
Bxrouenus.Jlaboparopnast pabota
«Habmonenne ABr>KeHUs
LUTOIJIa3Mbl Ha IpUMEpe

JIUCTA JIIOAEN.

0.5

49

50

OCOOEeHHOCTH CTPOEHUS KJIETOK
MIPOKAPHOT U DYKAPHOT.

M. «OCHOBBI ITUTOJIOTUY.
Oco0EHHOCTH CTPOCHHUS KIIETOK




POKAPHUOT U
sykapuot.Jlaboparopuas pabota
«CpaBHEHHE CTPOCHUS KIIETOK
pacTeHuil, )KUBOTHBIX, TPUOOB U
OakTepuii».

O6o06maromuii ypok.«OcoOeHHOCTH

o1 CTPOEHUS KJIETOK KHUBBIX 1 0.5
OpraHu3MOB»(KOHTPOJIBHBIHN TecT 4).

52 VYpok «lllaru B MeuuHy». 1

53 OOMeH BelecTB U MPEBpaIlcHIE 1
SHEPTUH B KICTKE.

54 VYpok «lllaru B MmeauIuH. 1

55 DHepreTudyeckuii OOMeH B KJIETKE. 1
beckucnopoaHsli dTam.

56 DHepreTuyecKrii 0OMEeH B KIICTKE. 1
Kucnopoaneiit star.

57 TUIIBI KJICTOYHOTO MTUTAHUSI. 1
XEeMOCHUHTES.

58 TUIBI KIIETOYHOTO MATAHUS. 1
DoTOCUHTES.

59 O06006marmui ypoxk. 1

60 Ypok «lllaru B MeTUITHHY ». 1

61 buocunTe3 6enxoB. TpaHCKpHITITUS. 1

62 buocunTe3 6enxoB. TpaHcsius. 1

63 Perynsiius TpaHCKPUTIITUN | 1
TPAHCISAIUU B KJIETKE U OpraHUu3Me.

64 O06o0mmarmui ypox. 1

65 VYpok «lllaru B MeauIIIHY». 1

66 KiteTouHbBIN UK. 1

67 JHenenue kiaeTku. MuTo3. 1

68 Henenue kiaeTku. MuTos. 1




69

VYpok «lllaru B Mequmuny.

JleneHue KIeTKU.
Metios.IIpakTnaeckas

70 paboTta«PernieHue 3J1eMeHTapHBIX 0.5
3a71a4 M0 MOJICKYJISIPHOMN
OUOJIOTHH.

71 [TooBbie keTku. ["ameTorenes.
O6o06maromuii ypok.«KireTouHsrii

72 YPOBEHb OpraHU3aI1H KUBOI 0.5
PUPOILI(KOHTPOJIBHBIN TECT 5)

73 VYpok «lllaru B MeuIuHy».
Ob6o06maromuii ypok-KoHpepeHuus

74 10 UTOTaM yqe6H0-u }
HCCJICIOBATEIILCKON M MPOCKTHOU
NEeSITETTbHOCTH.

O06006mamuil ypok-KoHpepeHus

75 10 UTOTaM y‘I€6HO-V §
HCCIIEIOBATENLCKON M MPOESKTHOU
JESTSIILHOCTH.

76 Opranu3zanus moarotoBku k EI'D.
Opranu3MeHHbBIA YPOBEHb: 00IIas

77 XapakTepucTuka. PasmMmHoxeHune
OpPTaHW3MOB.

78 Pa3BuTHe MOIOBBIX KIETOK.
Omo10TBOPEHHE.

79 VYpok «lllaru B MeTUIIUHY».
NunuBuyanbHOE pa3BUTHE

80 opraHu3MoB. buorenernueckuii
3aKOH.

81 Ypok «lllaru B MeTUITUH.

82 3aKOHOMEPHOCTH HACJIEAOBAHUS

IMPU3HAKOB.




MoHoruGpuaHOe CKpeluBaHue.

83 [IpakTuueckas padora «Pemenune 1 0.5
3a1auy.

84 Henonnoe nomuHupoBaHue. 1
AHanu3upymrouiee CKpeuMBaHue.
Henosnoe nomMuHupoBaHue.

85 Ananuzupyroniee 1 05
ckpemuBanue. [Ipaktudeckas pabora
«Pemenue 3agau».

86 VYpok «lllaru B MeuiuHy». 1
JurubpunHoe ckpeniuBanue. 3aKoH

87 HE3aBHCHMOTO HACIICOBAHUS 1
MIPU3HAKOB.
JurubpuaHoe cKpenBanue. 3aKoH

88 HE3aBHCHUMOT'O HAaClleZIOBAHUS 1 05
npusHakoB.lIpakTuueckas padora
«Pemenue 3agau».

89 HeautenbHble B3aumMonencTBUS 1 05
TCHOB.
HeamntensHoe B3anmoaeicTere

90 reHoB.IIpakTuueckas pabota 1 0.5
«Pemenue 3agau».

91 VYpok «lllaru B MeuuHy». 1

92 XpOMOCOMHasI TEOPUS 1
HACJICJICTBEHHOCTH.
I'enetnka mona.HaciaenoBanue,

93 cueruieHHoe ¢ nosiom.IIpakrnueckas 1 0.5
pabota «Pemenue 3amauy.

94 O0600Iarmul ypoK. 1

95 Ypok «lllaru B MeTUITHHY». 1

96 3aKOHOMEPHOCTHU3MEHIHBOCTH. 1

97 Ypok «lllaru B MeTUITHHY ». 1




OCHOBHBIE METOJAbI CCIICKIINH.

98 LleHTpBI TPOUCXOKACHUS 1
KyJbTYPHBIX PACTCHUI.

99 CoBpeMeHHbIE JOCTHKEHUS 1
OMOTEXHOJIOTHH.

100  Vpoxk «lllaru B METUIHHY». 1

101  O6obmaronuii ypox. 1
O6o06maromuii ypok-KoHpepeHuus

10p Mo HTOram yqe6H0-u } 1
UCCJICI0BATEIbCKOM U IIPOSKTHOM
JeATEIILHOCTH.

OO1ee KOIMYECTBO YaCOB MO MTPOTpamMMe 102 8,5




11 xnacc

KonunuecTtBo vacoB DIIEKTPOHHBIE
Ne ara nuQppoBeie
/1 Tema ypoxa Bcero Komtponbuste  Hpaxririeckite fo‘-IeHI/IH E6§£’;OB3T€HLHHG
paboTsI paboThI pecypehi
1 OBontonuonHas Teopus Y. 1
JapBuHa
5 JIBUKyIIIHE CUIIBI ABOJIOLIMH 1
BUA0B 110 Y. JlapBuny
Bbopn0a 3a cymiecTBoBaHue,
3 €CTECTBEHHBIN M UCKYCCTBEHHBIM 1
otbop
4 DopMUPOBAHUE CUHTETHUYECKOMN 1
TEOPHUH IBOJIIOIIUHI
DTansl SBONIOIMOHHOTO
5 Mpolecca: MUKPOIBOIIONHS U 1
MaKpOIBOTIOIUS
6 [Tomymsius — snemMeHTapHas 1
€IMHUIIA YBOJOLIUN
3aKOH FeHEeTUYECKOTO
paBHoBecus [x. Xapau, B.
7 Baiin6epra. JlabopaTopnas 1 05
pabota «BrIsiBIeHHE '
W3MEHUYUBOCTH Yy 0CO0€i 0JTHOTO
BUJIA»
8 DneMeHTapHbIE PaKTOPHI 1




9BOJJOINHA

10

Dddekt ocHoBaremns. ddexr
OYTBUIOYHOTO TOPJIBIIIKA

Murpauuu. U3onauuun
MONYJISALHNA: Teorpaduyaeckas,
Oonosrornyeckas

11

EctectBenHsbIit oTOOp —
HaTPaBJISIFOIIUN (aKTop
IBOJIIOIIH

12

13

14

[TostoBoi#t 0TOOP

[TpucnocobaeHHOCTD
OpPraHM3MOB KaK pe3yJbTar
MHKpo3Botonuu. JlaboparopHas
pabora «M3yuenue apomopho30B
Y UAUO0AIANTAIMKN Y PACTEHUHN U
KHBOTHBIX)»

[Tpumeps! npucnocobaeHu y
OpraHu3MoB: Mopdosiornyeckue,
¢bu3nonoruyeckue,
OMOXHUMHYECKHE, IOBEIECHUYECKHE.
JlaboparopHnast pabota
«[IpucnocobneHuss OpraHu3MoB U
WX OTHOCHUTEIbHAs
11e1ecO000Pa3HOCThY

0.5

0.5

15

Bup, ero kpurepuu u CTpykTypa.
JlabopaTopHas pabota
«CpaBHEHHE BHJIOB T10
MOp(}oIorHIecKOMy KPUTEPHIO»

0.5




16

Crpykrypa BuJa

17

18

Bunoo6pasoBanue kak pe3ynbTar
MHUKPO3BOIIOLUN

CBsi3b MUKPOSBOJIOIHH U
AMUAEMUOJIOTHH

19

Makpo3Bosronus.
ITaneonTomornyeckre MeTOAbI
W3YYEHHUS SBOJIOINH

20

21

22

23

buoreorpaduyeckue MeToap!
W3YYCHHUS SBOJTFOIIH
OMOpHUOIOTHYECKHE U
CpaBHUTEILHO-
MOP(OJIOTHIECKUE METOIbI
W3YYCHHS IBOJTFOIIH

MOJ'ICKy.TISIpHO'FCHCTI/ILICCKI/IG,
OMOXMMUYECKHUE U
MAaTEeMaTHYCCKUC MCTOAbI
HU3YUCHUS SBOJIFOITNU

OO6mre 3aKOHOMEPHOCTH
DBOJIOLUU

24

AnanTuBHas paauanus.
HepaBHOMepHOCTH TEMIIOB
SBOJTIOIHHT

25

26

Hayunble runoressl
MIPOMCXOXKACHUS KU3HU Ha 3emiie

I[OHay‘-IHBIC MMPpEACTaBJIICHUSA O
3apOKIACHUU KU3HU

27

OCHOBHBIE dTaIbI




HEOPraHUYECKOU 3BOIIOLUN

28

29

30

I'nnotessl 3apOXKACHUA )KU3HU

HcTopus 3emau 1 METO/IBI €€
n3ydenus. JlaboparopHas pabora
«3yueHue u onucanue
HCKOMAEMbIX OCTAaTKOB APEBHUX
OpPraHU3MOB»

HauanbHble Tambl oprad WYEeCKOH
3BOJIFOIIUN

0.5

31

32

33

34

35

DBONIOLUS IYKApUOT

OCHOBHBIE 3TaIlbl HBOJIIOIUU
pacTUTENBHOTO MUPA.
[IpakTuueckas pabora
«M3ydenue ocobeHHOCTEH
CTPOEHUS PACTCHUHN Pa3HbIX
OTJIETIOBY

OcCHOBHBIE 3TaIIbI 9BOJIOINH
JKUBOTHOI'O MHpa

DBOJTIOIHS )KUBOTHBIX.
[TpakTrueckas padbota
«M3ydyenue ocobeHHOCTEMN
CTPOSHHS TTO3BOHOYHBIX
’KHBOTHBIX)»

PasButue xxnu3Hn Ha 3eMIile O
opaM 1 nepuogam

0.5

0.5

36

MaccoBble BEIMUPAHHS —
9KOJIOTMYECKHUE KPU3UCHI
IPOILJIOrO




CoBpeMeHHbIN IKOTOTHYECKU

37
KpHU3HC, €ro 0COOEHHOCTH

38 CoBpeMeHHas cuctema
OPTaHUYECKOTO MPOILIOTO

39 OcHoOBHbIE cHCTEMaTHYEeCKHE
IpyMIbl OPraHU3MOB

40 AHTpOIIOJIOTUsI — HayKa 0O
YeloBeKe

41 Passutne npeacrasnenuit o
MIPOUCXOXKACHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
OpPraHUYECKOT0 MHPA.

42 JlaGoparopHnas pabota 05
«3yuenue ocobeHHOCTEN '
CTPOCHUSI CKEJleTa YelloBeKa,

CBSI3aHHBIX C TPSIMOXOXKICHUEM»

43 JIBM>KyIIMe CUIIbl aHTPOIIOTEHE3a
CooTHo1ieHrne OMOJIOTHYECKUX U

44 COLIMAJIbHBIX (PaKTOPOB B
aHTPOIIOTreHe3e

45 OCHOBHBIE CTaIUNA
aHTpOIIOTeHe3a

46 [Taneorenervka u
NaJeoOreHOMHUKa

47 DBOJIOIHUS COBPEMEHHOTO
YeJIoBeKa

48 UYenoBeyeckue pachl. 05

[IpakTuueckas pabora




«M3yueHue 3K0JIOrM4EeCKUX
ajlanTanui 4eJI0BeKay

49

50

MexaucuunimHapHble METOIbI
AHTPOIIOJIOTUU

3apokJIeHUE U pa3BUTHE
9KOJIOTHH

51

MeTo/1bl 5KOJIOTHH.
JlaGoparopHnas pabora
«3yueHmne MeTo10B
HKOJIOTHUECKUX MCCIEAOBAHUM»

0.5

52

3HayeHne YKOJIOTUYECKNX 3HAHUT

JJIs1 4CJIOBCKA

53

54

55

56

Dkosorudeckue HpakTopbl

Abuotnueckue dakropsl. Cer
KaK 9KOJIOTHYECKUH (aKTop.
JlaGopatopHnas pabora
«BbIsBIIEHNE TPUCTIOCOOICHUI
OpPTraHU3MOB K BIUSHHIO CBETa»

AOGuoTtndeckue HakTopsbl.
Temneparypa xax
9KOJIOTUYECKUH (aKTop.
JlaGopatopHnas pabora
«BpbIsBIIEHNE TPUCTIOCOOICHUI
OpPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbi»

AbunoTtnueckue GpakTopbl.

BnaxHOCTh KakK 3KOJIOTMYEeCKUH
¢axrop. JlabopaTopHas pabora

0.5

0.5

0.5




«AHaToMHYECKHE OCOOEHHOCTHU
PacTeHHIA U3 pa3HbIX MECT
oOuTaHus»

S7 Cpenpl 0OuTaHNs OPraHU3MOB 1

58 buonornueckue puTMbl 1

59 Kuznenusie poOpMBI OPraHu3MOB 1

60 buotnueckue GpakTops 1
3HayeHne OMOTUYECKUX

61 B3aUMOJICCTBHI JJIst 1
CYLIECTBOBAHMS OPraHU3MOB B
cpene oouTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKU 1
MO YJISIITAH
OcHoBHbIE TIOKa3aTeNN

63 TIOTYJISIIIAH:: YUCIICHHOCTb, 1
TUIOTHOCTb, BO3PACTHAS U
MIOJIOBAsI CTPYKTYpa
OcHoBHbIE TTOKa3aTeNN

64 MOMYJISIIIUK: POKIAEMOCTb, 1
MIPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAITAN

65 DKoJoruveckasi CTpykTypa 1
MOMYJISIITII

66 JInHaMyKa NOMyJISLUH U €€ 1
PeTyIISIHS

67 KpuBbie pocta yricneHHOCTH 1
nomyssitiiy. KpruBble BEDKUBAHUS

68 DKoJIOTHYeCcKas HUIIIA BUA. 1 0.5




Jlaboparopuas pabota
«[IpucrnocobaeHus ceMsH
PaCTCHUH K PacCelICHUIO

69 Bun xak cucrema nomynsuuit

20 3aKOHOMEPHOCTH MTOBEJICHHS U
MUTpaIHi KUBOTHBIX

71 Coo0111eCTBO OPraHU3MOB —
OHOLIEHO3

79 DKocucTema Kak OTKpbITast
cucreMa

73 KpyroBopot BeliecTs u moTok
SHEPIUU B IKOCUCTEME

74 OcHoBHbIE TIOKa3aTeNN
HKOCHUCTEMBI

75 DKOJOTHYECKHUE MUPaMHIbI

76 W3meHeHus coodiiecTs —
CYKLIECCHH
[IpupoanHbie 3KOCUCTEMBI.

77 DKOCUCTEMBI 03€p U PEK.
DKocucTeMbl MOpel M OKEaHOB
[TpupoHbIE 3KOCHCTEMBI.

78 DKOCHUCTEMBI TYHJIP, JIECOB,
CTeneH, MyCThIHb

79 AHTpPONOT€HHbBIE YIKOCUCTEMBI
Ypboskocucremsl. [IpakTuueckas

80 pabota «/3ydeHre U OIHCaHNe 0.5
ypOOIKOCHUCTEMBI»

81 3aKOHOMEPHOCTH (HOPMUPOBAHHS




OCHOBHBIX B3aUMOJEHUCTBUMI
OpPraHu3MOB B HKOCHCTEMAX

MexaHu3Mbl BO3AEHCTBUS
3arpsi3HEHUM Pa3HbIX TUIIOB Ha

82 CyOOpraHu3MeHHOM,
OpPTraHU3MEHHOM,
MOMYJISITUOHHOM U
HKOCHUCTEMHOM YPOBHSIX

83 buocdepa — obmieruranerapaas
obomouka 3emin

84 Yuenue B. U. Bepuaackoro o
ouocdepe

85 3aKOHOMEPHOCTH
CYLIECTBOBaHHMs OUOChepbl

86 KpyroBopoTsl BemecTs u
OMOTEOXUMHYECKUE ITUKITBI

87 30HaJIBHOCTB OHoCheEpHI.
OcHOBHBIE OMOMBI CYILIN

88 YcroitunBocTh 6nocheps

89 DKOJOTHYECKHE KPU3HUCHI U UX
TIPUYUHBI

90 Bo3snelicTBue yenoBeka Ha
ouochepy

01 AHTpPOIIOT€HHOE BO3JIEHCTBUE HA
PacTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupozsl

03 OCHOBHBIE TPUHITUTIBI

YCTOIZQHBOFO Pa3BUTHA




YeJI0BEYECTBA U IPUPOJIbI

Parmmonansuoe
94 MIPUPOJIONOIL30BAaHUE U
COXpaHEHHE OMOIOTHIECKOTO

pa3zHooOpa3us 3eMiaun

O0001IeH e MO TEME
95 «MHUKpPOIBOJIONHS U €€
PE3YJIbTAThI»
O00011IeHIE IO TEME
96 «MakposBoonus u ¢
pe3yIbTAThI»

O06o06muieHne o Teme
97 «IIpoucxoxaeHue u pa3BUTHE
KU3HHU Ha 3eMIie»

O06001IeHME 10 TEME
98 «[IpoucxoxaeHIE YeIOBEKa —
AQHTPOITOTEHE3)

O0006111eH1E IO TEME «IKOJIOTHS
99 — HayKa O B3aUMOOTHOIIIECHUSX
OpPraHU3MOB»

O00011IeHIE IO TEME

100
«Opranusmsl ¥ cpesia OOUTaHUS

101 O0600mIeHne 110 TeMe «DKOJIOT U
BUJIOB U TTOMYJISIHII»

102 O6006menue mo teme «buocdepa
— rio0anpHasg dKOCUCTEMA)

OO11ee KOIMYECTBO YaCOB MO IPOrpamMme

102

7,5




Y4ueOHO-MeTOANUECKOE 00ECIIEUEHE

[Taceunuk B.B. buonorus. 10 kmacc: yueonuk. — M.: [Ipocsemenue. Jluaus sxu3nu, 2023
[Taceunuk B.B. buosorus. 11 kmacc: yueonuk. — M.: [Ipocsemenue. Jluaus sxu3nu, 2023
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