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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma o yue6HOMY npenmeTty "buonorus" (nanee - Ouoorus) Ha ypoBHE CPEIHETO
obmero oopazoBanus pa3paborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit @enepammm»y, ®I'OC COO, Konnenumu mnpenogaBaHus
yuebHoro npeamMera «bruosiorus» u OCHOBHBIX TOJIOKEHUH (enepanbHOil pabodeit mporpaMMel
BOCTIMTAHHUS.

Vuebnsnii npenmer «buonorus» yrayon€anoro ypoBHs wusydeHus (10-11 xkmaccer)
ABJISIETCS. OJJHUM M3 KOMIIOHEHTOB IMpEeAMETHON 00macTu «EcTecTBEeHHO-HAyYHbIE MPEAMETHIY.
Cormacao monoxerusim PI'OC COO mnpodunpHbIe y4eOHBIE TPEIMETH, H3ydaeMble Ha
yrIIyONnEHHOM YpOBHE, SIBISIOTCS criocoOoM nuddepeHuanun o0ydeHus: Ha YpOBHE CPETHEro
oOmiero oOpa3oBaHUS M NMPHU3BAaHBl 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIHMM,
CpeIHMM OOLIUM, CPeIHUM MpPO(pECCHOHATBHBIM W BBICIIUM oOOpa3oBaHHeM. B To ke Bpems
KaX/IbIi U3 3TUX y4eOHBIX MPEIMETOB JOJKEH ObITh OPHEHTUPOBAH HA MPUOPUTETHOE PELICHHUE
00pa3oBaTeNbHbIX, BOCIHUTATEIbHBIX M PAa3BUBAIOIIMX 3a]a4, CBA3AHHBIX C MpoQopHeHTaLnen
0o0y4aroluxcsi U CTUMYJIMPOBAHMEM HHTEpeca K KOHKPETHOW 00JIacTH HayyHOro 3HAHUA,
CBSI3aHHOTO C OHOJIOTHEH, MEIMIIMHOM, SKOJOTHUEH, ICUXOJIOTHEH, CIOPTOM WJIM BOCHHBIM
JIEJIOM.

[Iporpamma no yaeOHOMY mpeamety "buonorus" na€r mpepcraBieHue o IeNU U 3aa4ax
u3yueHus yueOHoro npeamera «buonorus» Ha yriyOJaEHHOM ypoBHE, ONpeeisieT 00s3aTeIbHOE
(MHBapHaHTHOE) MPEIMETHOE COAEp)KAaHUE, €ro CTPYKTYPUPOBAHHE IO pa3/ielaM M TeMaM,
pacripenienieHue 1o KiaccaM, peKOMEHIyeT MOC/Ie0BATEIbHOCTh U3YUeHHs yueOHOro MaTepHrania
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBs3ed, JIOTMKM Yy4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMMe mo OWOJOTHMU peaqvu30BaH MPUHIIUIL
MPEEMCTBEHHOCTH C HW3y4YeHHWEM OHWOJIOTHM Ha YpPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHWS,
Omaromaps 4yeMy [pPOCMaTpPUBAeTCsl  HANpPaBICHHOCTh HA  TOCJIENYyIOIIee  pa3BUTHE
OMOJIOTUYECKNX 3HAHHWM, OPUEHTHPOBAaHHBIX Ha (OPMHpPOBAHHE ECTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, IKOJIOTHUYECKOTO MBIIUICHUS, MPEJCTaBICHUNA O 3A0pOBOM 00Opas3e KHM3HH, Ha
BOCTIUTaHHE OEpPEKHOTO OTHOIIEHUS K OKpYXKalolled MpupomHoil cpeme. B mporpamme mo
OMOJIOTHM TaKXe TOKa3aHbl BO3MOXHOCTH ydeOHoro mpenmera «buosorus» B peanu3aniuu
tpeboBanuit ®I'OC COO K MmIaHUPYEMBIM JHUYHOCTHBIM, METANpPEAMETHBIM M MPEIMETHBIM
pesyapTataM oOydeHHss W B (OPMHUPOBAHMH OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEILHOMN
JEATETLHOCTH OOYyYaIOIMUXCs TI0 OCBOCHHUIO CONEpKaHUs OHOJOTHYECKOro 0Opa3oBaHHS Ha
YPOBHE CpeHEro 001ero oopa3oBaHus.

VYuebHbIil npenMer «buosorus» Ha ypoBHE CpeIHEro OOIIero oOpa3oBaHUsS 3aBEpIIACT
Ouonornyeckoe oOpa3zoBaHue B MIKOJE U OPUEHTHPOBAH Ha PACIIMPEHHUE U YIIIyOJICHHE 3HAHUM
oOyyaromuxcst O JKMBOH TpUpPOJAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOH Ouojoruw,
SMOPHOJIOTUN U OWOJIOTUHM PA3BUTHS, TEHETUKU, CEJEKIUH, OMOTEXHOJOTHH, BOJIIOIHUOHHOTO
YUEHHSI U HKOJIOTHH.

Uzyuenue yuebHoro npenmera «buonorus» Ha yriiyOJeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOMIMXCS K TMOCIEAYIONEMY IOJTYyYEeHUI0 OHOJOTHYECKOTo OoOpa3oBaHUs B
By3axX M OpraHM3alMsaX CpeAHero npodeccruoHanbHOro oopasoBanus. OCHOBY €ro COAEp>KaHUs
COCTaBJISIET CUCTEMa OMOJIOTUYECKUX 3HAHUHM, MOJIYYEHHBIX MNpPU HM3YyYEHUH OOYyHaroIIUMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTHYECKHX pa3[esioB OHOJOrMH Ha YpPOBHE OCHOBHOTO OOIIETro
oOpazoBanus, B 10—11 knaccax 3TH 3HaHUA MOJy4arOT pa3BUTHE. Tak, pacIIMPEHBbI U YTIyOJIeHbI
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OMOJIOTHYECKHE 3HAHUSA O PACTEHHSX, >KMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
O0IMX 3aKOHOMEPHOCTSX JKU3HH, JOIMOJHHUTEIHHO BKJIIOYEHBI OHOJIOTMYECKHE CBEACHUS
NPUKJIAJIHOTO U MOMCKOBOTO XapakTepa, KOTOPbIE MOXKHO HCIOJIb30BaTh KaK OPHUEHTHPHI IS
nocienyomero Beidopa mnpodeccun. BozmokHa Takke MHTErpanus OMOJOTMUYECKUX 3HAHUU C
COOTBETCTBYIOLUMH 3HAHUSMH, TIOJTYYEHHBIMU O0YUYAIOIMIMMUCS TIPU U3YUYEHUH (PU3UKH, XUMHUH,
reorpaduy 1 MaTeMaTHUKH.

CtpykTypa mporpammbl 1Mo ydeOHOMy mpeamery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOIIONUOHHBIN MOAXOABI K U3ydeHHIo Ouosioruu. CorjacHO UM, H3y4aroTcs
CBOICTBa M 3aKOHOMEPHOCTH, XapaKTepHbIE JJIsl )KUBBIX CHUCTEM Pa3HOr0 YPOBHS OpraHU3alllu,
HBOJIIOIMM OPraHUYECKOro Mupa Ha 3emiie, COXpaHEHHUs OMOJIOTMYECKOTO pPa3HOOOpa3us
wianeTsl. Tak, B 10 Kkiacce M3ydaloTCsi OCHOBBI MOJICKYJISIDHOM M KJIECTOYHOH OMOJIOTHH,
SMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHUS, TCHETUKU M CEIEKIUU, OMOTEXHOJIIOTUH U CUHTETHYECKOM
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HaHUS OOydYalomuxcs Mo OOTaHUKE, 300JOTHH, aHATOMHH,
dbusnonornn venoBeka. B 11 kimacce M3y4aroTcsi 3BOJIIOIMOHHOE yUEHHE, OCHOBBI 3KOJIOTHH U
ydeHue o omocdepe.

VYueOnblii npenMer «buomorus» Tpu3BaH O00€CIEUYUTh OCBOCHHE OOYYAOIIMMUCS
OMOJIOTUYECKMX TEOpU M 3aKOHOB, W[, NPUHLMIIOB M TPaBUJ, JEXKAIIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYyYHOH KapTHUHBI MHpa, 3HAHUH O CTPOCHUH, MHOTO0Opa3uu H
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMYJALNU, OMOIIEH03a, 3KOCHUCTEMBI, O BBLAAIOIIUXCS
HAYYHBIX JOCTHIKCHHSIX, COBPEMEHHBIX HCCIICJJOBAHHUSIX B OHOJIOTHUH, TPUKIATHBIX aCIEKTax
Ouonornyeckux 3HaHuil. [ pa3BUTHS U MOAJEpkKAHUSA MHTEpeca O0y4aromMXcsi K OMOJIOTHH
HapsIly CO 3HAYUTENIBbHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuasa B COJIEp:KaHUU MPOTrpaMMbl 1O
OHOJIOTUHM TPETYCMOTPEHO 3HAKOMCTBO C MCTOpUEN CTAaHOBJICHUS W PAa3BUTHUS TOW WM MHOMU
oOnacTu OMOJNOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B pEIICHHE Ba)KHEUIINX
OMOJOTUYECKHUX U KOJOTUYECKUX MPOOIIEM.

[enp uzyuenus yuebHoro npenmera «buosnorus» Ha yriayOia€HHOM ypoBHE — OBJIaJIeHHE
00y4aromMMHUCS 3HAHUAMH O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpPraHM3allUU >KUBBIX CHUCTEM
pa3Horo paHra u npuoOpeTeHre yMEeHUI MCIOJIb30BaTh 3TH 3HAHUS B (HOPMUPOBAHUM MHTEpEca
K omnpeaenéHHol 001acTu MpodeCCHOHANBHON NEATETbHOCTH, CBI3aHHONW ¢ OMONOTHEH, W K
BBIOOPY yueOHOTO 3aBeeHHs I TPOAODKEHUS OMOIOTHYECKOr0 00pa3oBaHMUA.

Jloctrmxenue 1enu u3ydeHust yuaeOHoro npenmera «buonorusi» Ha yriyOJl€HHOM ypOBHE
o0ecrnieunBaeTcs pelieHrueM CIeAyomuX 3a1ay:

OCBOCHHME  OOYYAIOIIMMHCS CHUCTEMbl  OHMOJIOTMYECKHUX 3HAHWH: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIEMIMIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBHIIaX,
COCTaBIJIIIOLIMNX  COBPEMEHHYIO €CTECTBEHHO-HAY4YHYI0 KapTHUHY MHpa; O CTPOCHHH,
MHOT000pa3uu U 0COOEHHOCTSX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OPraHu3M, MOMYJISALUs, BUJ,
OuoreoneHno3, Ouocdepa); O BBIJAIOMIUXCS OTKPHITHSIX W COBPEMEHHBIX HCCIICAOBAHHIX B
OMOJIOTHH;

O3HAKOMJICHHE  OO0ydYarommxcsi ¢  MeToAaMHM  TO3HaHWsl  KUBOW  MPUPOJBIL:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMYECKUX HAyK (MOJIEKYJISPHOM M KJIETOYHOU OHOIOruu,
SMOPHOJIOTUH U OMOJIOTHM Pa3BUTHUS, TEHETUKU U CENEKLHUU, OMOTEXHOIOTUH U CUHTETUYECKOM
OMOJIOTUM, TAaJCOHTOJOTHH, OSKOJOTUH); METOJAaMH  CaMOCTOSITEIbBHOTO  MPOBEIEHUs
OMOJIOTUYECKUX HCCIEeIOBaHUI B JabopaTopud W B mpupoae (HaONIOJCHUE, W3MEpEHHE,
HKCIEPUMEHT, MOACTUPOBAHNUE);



OBJIaJIcHHE OOYYaIOIIUMUCS YMEHMSIMH: CaMOCTOSITEIbHO HAaXOIHUTh, aHAJIN3UPOBATH U
UCIIOJIb30BaTh OMOJIOIMYECKYIO HH(OPMAIIHIO; TIOJIB30BATHCS OMOJIOTMYECKONH TEPMUHOJIOTHENH U
CUMBOJIMKOW; YCTaHaBIMBAaThb CBS3b MEXIY pa3BUTHEM OHOJIOTMH M COLMAIBHO-
HYKOHOMHUYECKUMH U SKOJIOTUYECKHMHU IpoOJIeMaMH YeJIOBEYECTBA; OICHMBATH ITOCIIEACTBUS
CBOCH JNEATENPHOCTH 10 OTHOIICHUIO K OKpYXaolleil NpupogHOW cpene, COOCTBEHHOMY
3MI0POBBI0O U 3J0POBBI0  OKPYXKAIOLIUX JIIOeH; OOOCHOBBIBaTH M COOJIOJATh  MeEphI
npopMIaKTUKH WHOEKITMOHHBIX 3a00JIEBaHMA, TIPAaBHJIa TIOBEJACHUS B TIPUPOJE U OOECreUeHUs
0€30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B UPE3BBIYAWHBIX CUTYAlUSX MPUPOTHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepHu30BaTb COBPEMEHHBIE Hay4dHble OTKPBITUS B 0O0JacTu
OMOJIOTHH;

pa3BuTHE Y 00YYalOIUXCs MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEW B Ipolecce
3HAaKOMCTBA C BBLIAIOLUIUMHCS OTKPBITHUSAMU U COBPEMEHHBIMU HCCIICOBAaHUSAMH B OHOJIOTHH,
pemaemMpIMi €10 Mpo0JieMaMH, METOJIOJIOTHEH OMOJIOTMYECKOTO HCCIICAOBAHMS, MPOBEICHHS
SKCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pelIeHUus OHOJOTUYECKUX 3a7ad, MOJETUPOBaHUS
OMOJIOTHYECKUX 0OBEKTOB U TIPOIIECCOB;

BOCIIMTAHHUE Y OOYYarOMIMXCs LIEHHOCTHOI'O OTHOILIEHUS K JKMBOW MPUPOJE B LIEJIOM H K
OTIENbHBIM €€ O00BbeKTaM U SBJICHUSM; (OPMHpPOBAHME SKOJIOTHYECKOM, TE€HEeTHYEeCKON
IPaMOTHOCTH, OOILIEH KyIbTyphl NMOBEACHUS B NPUPOAE; MHTETPALUU E€CTECTBEHHO-HAYYHBIX
3HAHUMH;

npruobpereHne 00yJaroIUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAONOIB30BAHUN
(coOnrosenue mpaBWJI TOBEACHHS B IPHPOJE, OXpaHbl BHJIOB, SKOCHCTEM, OHOChEpsI),
COXpaHEHUU COOCTBEHHOTO 3I0POBBS W 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIOMCHHUS Mep
npoWIaKTUKK  3a00JieBaHMM,  oOecrieueHre  O€30MacHOCTH  JKU3HENEATEIIbHOCTH B
Ype3BhIYAIHBIX CUTYaLUAX MPUPOJAHOIO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUN U YMEHHI B TIOBCETHEBHOM JKU3HU;

CO3/IaHME YCJIOBMM JJIi OCO3HAHHOTO BbIOOpa OOYyYaAIOUIMMUCS WHIUBUIYaTbHOU
00pa3oBaTeNbHONW  TPAaCKTOPHH, CIOCOOCTBYIOUICH MOCIEAyIOMEMY HpOoQdecCHOHATHLHOMY
CaMOOTIPEICICHNIO, B COOTBETCTBUU C WHAMBHUIYAIbHBIMM HMHTEpPECaMH M TMOTPEOHOCTIMH
peruoHa.

OOmiee YUCIIO YacOB, OTBENEHHBIX Ha M3Y4YEHHE OHMOJIIOTUM Ha YIrIIyOJIEHHOM YPOBHE
cpennero obmiero oOpasoBanms, coctaBisier 204 ugaca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEIeI0).

Orb6op opraHu3alMOHHBIX  (QOpM, METOMOB H  CPEACTB OOyYeHHs OHMOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEUU(PHUKU €ro COJEp>KaHUS M HANpaBJIEHHOCTU Ha MPOAODKEHHE
Ouosornyeckoro o0pa3oBaHUs B OPraHM3ALUAX CPEIHEr0 MPOPECCHOHATIHLHOTO M BBICIIETO
oOpa3oBaHusl.

OO0s3aTenbHBIM YCIOBHEM NpU OOyYEHHH OMOJIOTHM HAa YrIyOJIEHHOM YpPOBHE SIBIISIETCS
IpoBe/eHUE JIAbOPAaTOPHBIX M MpakTHUecKux pabor. Takke ydacTHe OOydaroUMxcs B
BBIMIOJTHEHUH TMPOEKTHBIX U  y4eOHO-HCCIEOBATEIbCKUX PadOT, TeMaTHKa KOTOPBIX
OTpefieNiIeTCs y4YUTelIeM Ha OCHOBE MMEIOIIMXCS MaTepuaibHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJEP)KAHUE OBYYEHUA
10 KUIACC

CoaepkaHue MPOrpaMMbl, BBIJIECIEHHOE KVPCUBOM, HE BXOJAUT B  TPOBEPKY
rocyaapcTBeHHOM uToroBoit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKka

CoBpemenHast 6uosorusi — KOMIUIeKCHasi Hayka. Kparkas uictopusi pa3BUTHS OHOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH Mpobiembl. DyHIaMEHTaIbHbIE, MPHUKIAIHBIE U
MOVCKOBBIC HAYYHBIC UCCIIEOBAHUS B OMOJIOTHH.

3HaueHue OuOIOTUH B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI
mupa. [Ipodeccun, cBszanHble ¢ Ouonorueil. 3HaueHne OHOJOTMM B TMPAKTHYECKOU
JEATETbHOCTH YENOBEKA: MEAMIIMHE, CEIbCKOM XO3SMCTBE, MPOMBIILIEHHOCTH, OXpaHe
PUPOJIBI.

JdemoHcTpanuu

[Toptpetsr: Apuctorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Japsun, Y. 'apseii, I
Mennens, B. M. Bepuanckuii, WU. II. IlaBnos, M. M. Meunuko, H. M. Basuios, H. B.
Tumodees-Peconckuit, [Ixx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuupl u cxembl: «CBsi3p OMOJIOTUU C APYTMMU Haykammy», «CuctemMa OHMOJIOTHMYECKHX
HaYK».

Tema 2. ’KuBble cucTeMbI H HX H3y4YeHHE

KuBble cuctembl Kak mpeaMeT u3ydeHus: ouosoruu. CBOMCTBA )KUBBIX CUCTEM: €UHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh U ILEJIOCTHOCTb, CIIO)KHOCTh W  YHOPSJOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpraHW3alus, CaMOBOCIPOM3BEICHUE, Pa3IpaKUMOCTh,
U3MEHYUBOCTb, POCT U pa3BUTHE.

YpoBHM OpraHu3aldd >KUBBIX CHCTEM: MOJEKYJSPHBIA, KIETOYHbIM, TKAHEBbIN,
OpraHU3MEHHBIN, MOMYJISIUHOHHO-BUA0BOM, YKOCUCTEMHBIN (OMOreoIICHOTHYCCKHIA),
ounoctepnsiid. Ilporeccsl, mpoucxoasimue B KUBBIX cUcTeMax. OCHOBHBIE MPU3HAKH JKUBOTO.
Kuzsep kak hopma cymecTBoBaHUS MaTepuu. Hayku, n3ydaroniue »KUBbIe CHCTEMBI Ha Pa3HbIX
YPOBHSIX OpTraHHU3alUU.

N3yuenune xuBbIX cucTeM. Meroasl Ouosnornyeckord Hayku. HaOmromenue, m3MepeHue,
JKCHEPUMEHT, CHCTeMaTh3auus, MeraaHanu3. [loHsATme O 3aBUCHMONM U HE3aBUCUMOM
nepemeHHo#. [lnmanupoBanue skcnepuMeHTa. IloctaHoBka u mpoBepka runorte3. Hymnepas
runore3a. [lonsatue BeIOOPKU U €€ focTOBepHOCTh. Pa3zOpoc B 6Gmonorndeckux AaHHbiX. OLeHka
JIOCTOBEPHOCTHU TOJYYEHHBIX pe3yibTaToB. [IpUUMHBI MCKaXKEHHSI PE3ylIbTAaTOB 3KCIEPUMEHTA.
[ToHsiTHE CTATHCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmumer u cxembl: «OCHOBHBIE TIPU3HAKU IKU3HU», «DBUOIOTHYECKUE CHCTEMBD»,
«CBOICTBA KUBOW MaTepumn», «YpOBHU OpraHU3aIMU KUBOU TPUPOIbD», «CTpOCHHE KUBOTHOMU
KIneTkn», «TkaHm  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIOBEYECKOTO  OpraHU3May,
«buoreorenos», «buochepan, «MeToapl U3ydSHHS JKUBOU MPUPOIBI.

O6opynoBanue: 1abopatopHoe 000pyAOBaHHUE IS TPOBEACHUS HAOMIOACHUH, N3MEPEHUH,
HKCIIEPUMEHTOB.



IIpakTnyeckass padora «/icronp3oBaHUE pa3IMUYHBIX METOAOB MPH HU3YUYECHUU >KUBBIX
CUCTEM.

Tema 3. buosiorusi KjieTrkun

Kietka — cTpykTypHO-(OYHKIIMOHANIbHAS €AWHHIIA KUBOTO. VICTOpUS OTKPBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPHH.

MeTtoapl MOJIEKYJISIPHOM W KJIETOYHOHW OWOJOTHUH: MHUKPOCKOMUs, XpomaTtorpadus,
a7eKkTpodope3, METOJ MEUCHBIX aroMoB, auddepeHnanpHoe eHTpUudyrupoBaHue,
KYJIbTUBUPOBaHUE KJIETOK. M3yueHue @uKcuposanHvix Kiemokx. DIEKTPOHHAS MUKPOCKOIHSL.
Kongokanvnaa muxpockonus. Bumanvhoe (npustcusnennoe) usyyeHue Kiemox.

JdemoHcTpanuu

[loptpetsl: P. I'yk, A. JleBenryk, T. [lIsann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MUKpOCKom», «lcropus
Pa3BUTHSI METO/I0B MUKPOCKOIIUN.

O6opynoBaHue: CBETOBOMI MHKPOCKOI, MHKpPOIpPENapaThl PacTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckass padora «/3ydyeHue METOMOB KJIETOUHOW Oumosioruu (Xpomartorpadwus,
anekTpodopes, nudpdepenimansHoe eHTpudyruposanue, [TLP)».

Tema 4. XumMnueckasi OpraHu3anus KJIETKH

XHUMHUYECKUHN COCTaB KIETKU. Makpo-, MUKpO- U yJIbTpaMHUKpPOdJIeMeHThI. Boga u €€ poib
KaK pacTBOPHUTENsS, peareHTa, y4acTHe B CTPYKTYPHPOBAHUHM KIETKU, TEIJIOPETYIISAIIUU.
MunepasnbHbIe BellecTBa KJIETKH, UX Ouosiorndyeckas posib. Posib KaTHOHOB M aHUOHOB B KJIETKE.

Opranvueckue BEeNIeCTBA KJIETKU. brosornyeckne noiaumepsl. beaku. AMUHOKUCTOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoil Moiyekynbl. [lepBuunasi cTpykTypa Oenka, MenTHIHAs
cBs3b. BTOopmyHas, TpeTwdHas, deTBepTUYHAs CTPYKTypbl. JleHaTypanus. CBoicTBa OEIKOB.
Knaccudukanus 6enkoB. bruonornueckue GpyHkimu 6enkoB. [lpuonui.

VYrneBoasl. MoHOCaxapuabl, AUCAXapUAbl, OJIMIOcaxapuibl M mojucaxapuabl. OOmmid
IUIaH CTPOEHUS M (PUBMKO-XMMHUYECKHE CBOMCTBAa yIieBoaoB. buonornuyeckue QyHKIMH
YIJIEBOJIOB.

Jlunuasl.  T'mapodmnbHo-THapOdOOHBIEe  cBoiicTBa.  Knaccudukaums — nummmos.
Tpurnuuepuasi, pocoaunuabl, BOCKH, crepounbl. buomornueckue Gpynkiuu munuaos. Oo0mme
CBOMCTBa OHWOJIOTMYECKUX MEMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kuciotsl. JJHK u PHK. Ctpoenne HykiaemHOBBIX KUCIOT. HykieoTubl.
[punuun kommuiementapaoctu. IIpaBmio Yapragda. Crpykrypa JAHK — nBoiinas crupaib.
Mecronaxoxaenue u 6nonornyeckue pynkunu JHK. Buast PHK. @ynkuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBs3u B mojiekyiae AT®. buonorunueckue
¢ynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUMKH, WX (GYHKIMH B KieTke. /[pyeue
HYyKaeo3uompugocgamol (HT D). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouojorus: OMOXMMHYECKHE W OMOo(H3NYECKHe HCCIEOBaHUS COCTaBa M
MPOCTPAHCTBEHHON CTPYKTYpbl OuoMmoiekyl. Modenupoeanue cmpykmypsvl U @QYHKYui
ouomonexyn u ux komniekcos. Komnvromepnwiii ouzatin u opeanudeckuii cunmes OUOMONEKYI U
UX HenpupoOHbIX AHALO208.



JdemoHcTpanuu

[Moptpersr: JI. Tlonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, ®. Canrep, C.
[Ipy3unep.

Muarpammsl:  «PacnpenenceHue XUMHUYECKMX OJEMEHTOB B HEXMBOM  IIPUPOIAE»,
«PacrnpenenieHue XUMAYECKUX JIIEMEHTOB B )KUBOU MIPUPOAEN.

Tabmuuel u cxembl: «llepuonnyeckas Tabauna XUMHUECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOABI», «BemecTtBa B cocraBe OpraHu3moBy», «CTpoeHHE MOJEKYJbl Oelkay,
«CTpyKTyphl O€TKOBOW MOJIEKYJBI», «CTpOCHHE MOJEKYJ YIJIEBOJIOB», «CTpoeHHE MOJICKYJ
nunuaoBy, «HykiienHOBBIE KUCIOTBDY, «CTpoeHue MOJeKyabl ATD.

ObopynoBanue: XMUMHUYECKas ocyna 1 000py1oBaHHE.

Jla6opaTopnasi pa6ora «O6HapykeHHEe OETKOB C TOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlaboparopHasi padora «l/cciaenoBaHne HYKIEMHOBBIX KUCJIOT, BBIJIEJICHHBIX U3 KIIETOK
Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue n QyHKIUMN KJIETKHU

Tunsl KIETOK: 3yKapuoTH4ecKass W IpokapuoTuueckas. CTpyKTypHO-(QYHKIIMOHAJIbHBIE
00pa3oBaHMs KIETKH.

CtpoeHne mNpoKapuOTHYECKOW KieTku. Kierounass crTeHka OakTepuii ©  apXewu.
OCOoOeHHOCTH CTPOCHHUS TeTepOTPOPHOI 1 aBTOTPO(HON MPOKAPHOTHUECKUX KIIETOK. MecTo u
POJIb IPOKAPUOT B OMOLIEHO3aX.

Crtpoenre u pyHKIHMOHUPOBAHUE DYKAPUOTHUECKOHN KieTku. [lma3marnueckas meMOpaHa
(mmazmanemma). CTpykTypa IUta3Matuueckod wmemOpanbl. TpaHCIOPT BEHIECTB uepe3
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIN (muddysus, obnmeruénnas auddysus), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopt). [lomynponuriaemocts MemOpanbl. Pabota
HaTPHUI-KaJTUEBOTO Hacoca. JHIOIMTO3: MUHOIUTO3, (aronuTos. Dk3onuTo3. Kinerounas crenka.
CtpykTypa ¥ PyHKIIUU KJIETOYHOW CTEHKH pacTeHUM, TPHOOB.

[urommaszma. I{uto3onb. Ilutockener. JIBmwkeHue nurToriazmbl. OpraHowabl KIETKH.
OnHoMeMOpaHHbBIE OpraHOUBI KIETKHU: dHAomnazMatudeckas ceth (IJIIC), anmapat [Nombmxu,
JU30COMBI, UX CTpocHHE U (YHKIUU. B3anMMOCBS3b OJHOMEMOpPAHHBIX OPTaHOUIOB KICTKH.
CrpoeHre TpaHyJSIpHOTO peTHKynyMmMa. Mexanusm Hanpasnenus 6enxkoé ¢ JIIIC. Cunres
pactBopuMbIX  OenkoB. CuHTE3  KJIeTOuHBIXx MeMmOpaH. ['maakuii  (arpaHymispHBIN)
SHJOTUTa3MaTHYeCKuid peTuKyinyM. CekperopHas ¢yHKums ammaparta ['onbmku. Moouguxayus
benxos 6 annapame I onvooucu. Copmupoexa benkos 6 annapame I onb0xcu. TpaHCTIOPT BENIECTB
B KJeTke. Bakyonu pacturenbHbIX KieTok. Kierounslit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOMJBI KJIETKH: MUTOXOHIPHM, IIACTHIBL. [Ipoucxodicoenue
mumoxouopuui u niacmuod. Cumobuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIIMM  MUTOXOHIpUNA U T1acTuia. [lepBUYHBIE, BTOPUYHBIE M CIOXKHBIC TIUIACTHJIBI
(OTOCUHTE3UPYIONINX JYKAPUOT. XIIOPOIUIACTHI, XPOMOIUIACTHI, JICWKOIJIACTHI  BBICIIMX
pacTeHuN.

HememOpanubie opranouas! kinetku CtpoeHue u QyHKIUU HEMEMOpPAaHHBIX OPraHOHOB
KieTku. PubGocombl.  [lpomescymounvie guramenmor. MuxkpoduiaMeHTbl. AKmunoGvle
Muxkpogunramenmol. MBbIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbL HEMblLULeYHbIX KIemoK.
Mukpotpy6ouku. Krerounsrii mnenTtp. CTpoeHHWE | JBW)XCHHE JKTYTUKOB M PECHHUYEK.
Muxkpotpy0Oouku nurtoriasmsl. Llentpuons. benku, accoyuupogannvie ¢ MUKpopuiameHmamu u
Mukpompybouxamu. Momopmvie benxu.



Anpo. OOosouka siApa, XpOMAaTUH, KapuOILIa3Ma, SAPBIINIKH, UX CTPOEHUE U (YHKIUU.
Snepublii GenkoBelii MaTpuKc. [IpoCTpaHCTBEHHOE PACHONIOKEHHE XPOMOCOM B HHTEp(hazHOM
sape. Jyxpomamun u 2emepoxpomamun. BelKu XpoMaTHHA — TUCTOHBL. /J[unamuxa s0epHot
06010yKU 8 MUmo3e. HoepHulii mpancnopm.

Knerounsie  BrimroueHus. CpaBHUTENBbHAsS  XapaKTEPUCTHKA  KJIETOK  DYKapuoOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanuu

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

Tabmumpl 1 cxembl: «CTpPOCGHHE SYKAPUOTHYECKOW KIETKH», «CTpOCHHE >KUBOTHOMN
KIeTKn», «CTpOeHUE PaCTUTEIbHON KIeTKN», «CTpOeHHEe MUTOXOHAPHUNY, «Snpoy», «CTtpoeHue
MPOKAPUOTUYECKON KIICTKH.

O6opynoBaHue: CBETOBOW MHMKPOCKON, MHKPOIIpPENapaThl PACTUTEIbHBIX, XUBOTHBIX
KJIETOK, MUKpPOTIpenaparbl 0aKTepUaTbHBIX KIETOK.

JlaGoparopHas padora «/3yyeHre CTpOECHHS KIETOK Pa3IUYHbIX OPraHU3MOB).

IIpakTuyeckasi padora «/3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGoparopHasi padora «l/ccienoBanue Iiaa3Moiin3a U AEIMJIa3MOJIM3a B PACTUTEIbHBIX
KJIETKax.

IIpakTuyeckas padora «/3yueHue NBIKEHUS [IUTOILIA3MBI B PACTUTEIBHBIX KIETKAX).

Tema 6. OOMeH BellecTB U NpeBpallieHue JHEPIuN B KJIeTKe

AcCCUMUIISITINS U TUCCUMUIISIIIASL — IBE CTOPOHBI MeTa0onu3Ma. THUibl 0OMEHa BEIIECTB:
aBTOTpOoGHBIHK M  TeTepoTpodHBIA. YyacTue KuUcIOpoAa B OOMEHHBIX  IpoIeccax.
DHepreTudyeckoe obOecneyeHre KiIeTku: TmpeBpamenne AT® B 0OMEHHBIX MpoIieccax.
depMEHTATUBHBIN XapakTep peakIuil KJIeTOYHOro Merabonms3ma. DepMeHTHI, WX CTPOCHHE,
cBoiictBa W MexaHusMm neiictBus. Kodepmentsl. Otimuus (HEpMEHTOB OT HEOPTraHUYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-MHTUOUTOPHL.  3aBUCUMOCTH  CKOPOCTHU
(hepMEHTATUBHBIX PEAKIIUN OT Pa3IMYHBIX (DAKTOPOB.

[lepBUuYHBII CHHTE3 OpPraHMYECKMX BEUIECTB B KieTKe. DOTOCUHTE3. AHOKCU2EHHbIU U
oKcucennvlll  omocunmes 'y obaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponb xnopomnactoB B mporecce GorocuHTe3a. CBeTOBas M TEMHOBAs
dazpl. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IIpoagykKTUBHOCTE (HOTOCHHTE3A.
Bnusiaue pa3nnunbix GpakTopoB Ha CKOPOCTh OTOCHHTE3a. 3HaUeHHE (DOTOCHHTE3A.

XemocuHTte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUGUIUPYIOLIHE
OakTepuu, xeye300akTepun, cepoOaKTEpHUH, BOJOPOAHBIC OaKTepru. 3HAYCHHE XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl 6poskerus. [IpoaykTsl OpOoKeHHUS U UX HCIIOIH30BaHUE
YeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHMU3MBI KaK OOBEKTHl OMOTEXHOJOTMH M BO3OYIUTEIH
00J1e3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl JHEPreTHYecKoro obmeHa. [loAroToBUTENBHBIA ITal.
['mukonu3 — 6eCKUCIOPOIHOE pACIIEINICHUE TIIFOKO3bI.

buonoruueckoe okucieHue, Wil KJIETOYHOE JbIxaHue. Ponb MUTOXOHIpUi B mpoleccax
ouonoruueckoro okucienus. Luxinueckue peakuuu. OxkucautTenbHoe GocHopHINpOBaHUE.
Onepeuss membpannoeo epaduenma npomonos. Cummes AT®D: paboma npomonuou ATD-
cunmaszvl. IlpeumymectBa a’poOHOrO TMyTH OOMEHa BEIIECTB Iepel] aHa3POOHBIM.
O} PeKTUBHOCTH SHEPreTHIECKOr0 0OMEHa.

JdemoHcTpanuu



[Toptpertsr: k. [Tpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmuier 1 cxembl: «DoTOCUHTE3Y», «DHEpPreTHUecKuii oOMeH», «buocuHTe3 Oemkay,
«Ctpoenue GepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000PYAOBaHUE ISl IPUTOTOBJICHUS TIOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

Jladoparopnasi paGora «/3yueHue KaTaTUTHYECKOW aKTHBHOCTH ¢GepMeHTOB (Ha
pUMepe aMHJIa3bl WIIK KaTaaas3bl)y.

Jladoparopnasi pabGora «l3ydeHue QepMEHTATUBHOTO pACIICIICHUS TEPOKCH/IA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopnasi pa6ora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3A M XEMOCHHTE3a».

Jla6opaTopnasi pa6ora «CpaBHEHHUE MPOIIECCOB OPOKCHUS U JBIXAHUS.

Tema 7. HacnencreenHast uHGopManus U peanu3anus eé B KieTKe

Peaknum marpuyHoro cuHresa. [[pyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO
cuHTe3a. Peanmumzamms HacneAcTBeHHON wWH(popManuu. ['€HETHMUECKH KOJ, €ro CBOWCTBA.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMOBI TpaHCKpUNIUK: KOMIIJIEMEHTAPHOCTD,
AHTUNAPAIUIETBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 ayxapuomuueckoti
kiemke. Hexooupyrowue PHK.

Tpancnsamus u e€ stanbl. Yuactue TpancnoptHeix PHK B OmocunTese Genka. YciaoBus
6uocunresa 6enka. Koguposanue amuHokucnot. Ponb pubocom B GnocuHTE3€e OemKa.

Coepemennvie npedcmasnenus o cmpoeruu cenos. OpraHu3anus reHoMa y NMpoKapuoT U
9yKapuoT. Perymsiius akTHBHOCTH TE€HOB y mpokapuoT. 'umore3a omepona (®. XKakoO, XK.
Mano). Monekynapuvle mexanusmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuma 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBIX MpolieccoB B kieTke. KieTounslii romeocras.

Bupychl — HeksleTouHble (JOPMBI KU3HU U 0OMUraTHble mapa3utbl. CTpOeHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kuszneuwwiti yuxn J{HK-cooepocawyux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHbie 3aboneBaHusi uenoBeka, KHBOTHBIX, pactrenuid. CIINJ], COVID-19,
COLIMANILHBIC U MEAUIIMHCKHE MTPOOTIEMBI.

Buoungpopmamura: unmeepayusi u anaiuz donvuux maccusos («bigdatay) cmpyxkmyphuix
buonoeuueckux OamHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@dynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JdemoHcTpanuu

[Moptpetsr: H. K. Konsuos, JI. . UBaHOBCKUH.

Tabmumet u cxembl: «buocuHTe3 Oenka», «leHeTwdeckwii Koay», «Bupycsei»,
«baxrepuodaru».

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. /Ku3HeHHBIH LUK KICTKH

Knerounslii 1wk, ero mepuoasl u perymsnus. Mutepdaza m muro3. OcoOEHHOCTH
mpoIrieccoB, npoTtekaronux B uHTepdasze. [loaroroBka kieTku k AeneHuro. [IpecuHTeTHYCCKUNA
(MTOCTMHUTOTUYECKH), CHUHTETHMUYECKHH W TOCTCUHTETUYECKUM (MPEMUTOTHYCCKUN) TEPUOIBI
UHTEpQa3bl.



Marpuunbii  cunre3 JHK -  permkanumsa. Ipunuuner  penmukanuun — JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIM  CHUHTE3, AaHTUIAPAUIENBHOCTh. MexaHu3m
perumkamuun - JIHK.  Xpomocomsl. CtpoeHue xpomocoMm. Tenomepsl M TeloMepasa.
XpOMOCOMHBIM HA0Op KJIETKH — KapUOTHUM. JIMIUIOMAHBIA M TaruionIHBIA HAOOPBl XPOMOCOM.
I'omonorununeie xpomocomsl. [10710BbIE XPOMOCOMBI.

Henenne kierkn — mMuto3. Ctagum MHUTO3a U NPOUCXOIAIIME B HUX IPOLECCHL. THIBI
muTo3a. Kaproknnes u nutoknHes. buonorndyeckoe 3Ha4eHUE MUTO3A.

Perynsmuss MuToTHueckoro uukia kietkd. [Iporpammupyemasi kietodHass ruleinb —
arnomnTo3.

Knerounoe sapo, XpoMocoMbl, pyHKIMOHATIbHAS T€HOMUKA. Mexanusmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kniemkay — buoungopmamuvecxue
Mooenu QYHKYUOHUPOBAHUSA KIIeMKU.

JdemoHcTpanuu

Tabmumpl 1 cxembl: «KW3HEHHBIM UK KIETKH», «MuUT03», «CTpoeHHUE XPOMOCOMY,
«Pemmukanms JJHK».

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKpoIpenaparsl: «MHUTO3 B KJIETKax KOpEIIKa
JTyKay.

Jlaboparopnasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnasi pa6ora «HaOmroneHne MuTO3a B KIETKAaX KOHUMKA KOpeEIIKa Jyka (Ha
TOTOBBIX MUKPOIMpENapaTax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHu3MOB

buonornueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHbIE, KOJOHHUAJbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEIEATEIbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUucTsl. KosoHuanbHbie
OpraHU3MBI.

B3anmocBs3b yacTell MHOTOKJIIETOYHOTO OpraHu3ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB.
Opranusm Kak enuHoe 1esnoe. I'omeocras.

Txkanu pacreHuil. Tumbel pacTUTENBHBIX TKaHEW: oOpa3oBaTeNnbHas, MOKPOBHAs,
MPOBOJISINAsI, OCHOBHAs, MexaHnueckas. OCOOCHHOCTH CTpOCHHs, PYHKIHUNA U PaCTIOTIOKEHUS
TKaHEW B OpraHax pacTeHUH.

TkaHM JKMBOTHBIX M  Ye€JOBEKa. THWIBI JKMBOTHBIX TKAaHEW: SIHTEINAIbHAasd,
COEIMHUTENbHASA, MbllIeuHas, HepBHasA. OCOOEHHOCTU CTPOEHHUS, (PYHKIHMH U pPacrosIOKEeHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U yesoBeka. DyHKIIMU OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranusmoB. Kapkac pacrenuil. CkeneTrbl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIll U BHyTpeHHUH ckeneT. CTpoeHUe U TUIbI COSTUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBMKeHHE OJHOKJIETOYHBIX OpraHu3MOB: aMEOOHIHOE,
KT'YTUKOBOE, PECHUYHOE. JIBM)KEHHME MHOTOKJIETOYHBIX PpAaCTEHUW: TPONMU3MBl M HACTHUHU.
JIBuKeHre MHOTOKJIETOUHBIX KUBOTHBIX M UeoBeKa: MbleuHas cuctema. Pediexc. CkenerHbie
MBIIIIBI U UX paboTa.
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[Intanune opranusmos. [lormomenne BOAbI, YIIEKHUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacterusiMu. [luTaHue >KMBOTHBIX. BHYTpHUNOJIOCTHOE M BHYTPUKIETOYHOE MHUIIEBapeHUE.
[Intanue MO3BOHOUYHBIX XUBOTHBIX. OTHEnbl NMUIIEBAPUTEIBHOrO TpakTa. [IuineBapurenbHble
xeinesbl. [InimeBapuTenbHas cucTeMa 4eJIoBeKa.

Jpixanue opranu3moB. [[pixanue pacrenuil. J[pixanue »wuBoTHBIX. [{uddy3us razos yepes
MOBEpXHOCTh KieTKU. KoxkHoe npixanue. J[pixarenbHas MOBEpXHOCTh. XKabGepHoe U JNEroyHoe
JIpIxaHue. JIpIXaHWEe ITO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOIUOHHOE YCIOKHEHHE
CTPOEHHUs JETKUX II03BOHOYHBIX >KMBOTHBIX. JIpIXaTenpHas cucTeMa ueiaoBeka. MexaHusm
BEHTWISILIMM JIETKUX y NITUI U MIIEKONUTAIOMUX. Perynsauus apixanus. /{pixaTenbHble 00bEMBI.

TpaHcnopT BeleCTB y OpPraHU3MOB. TpaHCHIOPTHBIE CHUCTEMBI pacTeHuM. TpaHCHopT
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
MIO3BOHOYHBIX JHMBOTHBIX M uejoBeka. Cepaue, KpOBEHOCHbIE cocyabl U KpoBb. Kpyru
KpPOBOOOpAIIIEHUsI.  DBOJIOLUMOHHBIE  YCIOXHEHHUS  CTPOCHHMS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsanus.

Boinenenne y opranusmoB. Beimenenue y pacteHuil. BblaeneHue 'y KUBOTHBIX.
Cokpatutenbubie Bakyoiau. Opranbl BblaeneHus. @uibTpanusi, cekpenuss U obOpaTHoe
BCAChIBaHHE KaK MEXaHU3MbI pabOThl OPraHoB BbiJeNeHU. CBA3b MOJIOCTH Tella ¢ KPOBEHOCHOU
U BBIICIUTENBHON cUCTEMaMM. BplieneHne y MO3BOHOYHBIX JKMBOTHBIX M ueioBeka. Iloukn.
Crpoenue u ¢pyHKunOHUpOBaHUE HeppoHa. OOpazoBaHNE MOYH Y YETIOBEKa.

3ammra y OpraHu3MoB. 3alUTa y OIHOKJIETOYHBIX OpraHu3MoB. Cropbl Oakrepuil u
LUCTBI MPOCTEUIINX. 3alIUTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. Cpencrsa naccuBHOM u
XUMHAYECKOH 3a1UTEl. OUTOHITUIEI.

3almnTa y MHOTOKJIETOYHBIX KUBOTHBIX. [I0OKpOBBI M UX TPOU3BOAHBIE. 3aIUTA OPTAHU3MA
oT OosiesHed. MmmyHHas cucrema uyesnoBeka. KIIeTOUHBIH M TyMOpadbHBI HMMYHHTET.
Bpoxnéuaplii W TpHOOPETEHHBIM  CIEM(PUISCKUNA HWMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, @. M. bepner, C. Tonerasa). BocraauTenbHbIe OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JICBaHHIA.

PazppaxumocTs W perynasuus y OpraHu3MoB. Pa3zapakuMocTb Yy OJHOKIETOUYHBIX
opranusmoB. Takcucel. Paznpaxxumocts U peryisnus y pacTeHUH. POCTOBBIE BelecTBa M MX
3HauEHUE.

HepBHast cucrema u pediexktopHas perynsiuus y >KUBOTHBIX. HepBHas cuctema u eé
OTZENbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUsS HEPBHOM CHUCTEMBI y JKMBOTHBIX. OTIEmbl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnekc u pedrexkropnas nyra. bedycrnoBHbie u
YCJIOBHBIC PE(IICKCHI.

I'yMopanbHas perynsuus ¥ SHJIOKPMHHAs CHUCTEMa JKMBOTHBIX M ueioBeka. JKenesbl
SHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBL. JIeiCTBUE TOpPMOHOB. B3aMMOCBA3b HEPBHOW H
SHJIOKpUHHOH cucteM. [ unoranamo-runodusapHas cucrema.

JdemoHcTpanuu

[Toptper: N. I1. [1aBnos..

Tabmupel u cxeMbl: «OAHOKIETOYHBIE BOAOPOCIHN», «MHOTOKJIETOUHBIE BOJOPOCIN,
«baktepun», «lIpocreitmme», «OpraHbl IIBETKOBBIX pacTeHui», «CHUCTEMbl OpPraHoB
MIO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpoeHue HaceKOMbIX», «TkaHuM pacTeHuil»,
«Kopuesbie cuctembl», «CtpoeHue credus», «CTpoeHHe JIHCTOBOW IUIACTHHKHY», «TkaHu
KUBOTHBIX», «Ckener dvenoBeka», «llumeBapurenvHas cucrema», «KpoBeHOCHas cucreMay,
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«/IpixatenpHas cucrema», «HepBHas cucrema», «Koxka», «MplmeyHas cucremay,
«BpiaenurensHas cucremay, « JHJIOKPUHHAS cucTemay, «CTpoeHue MbIIIbD, «MIMMyHUTETY,
«KumeunomnonoctHsie», «CxeMa nuTaHus pacTeHui», «KpoBEeHOCHBIE CUCTEMBI MO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapb», «CTpoeHUue IuiaHapun», «BHyTpeHHee cTpoeHHue 0KJI€BOro
yepBsi», «HepBHas cucrema pbiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmelkaromuxcs», «HepBHas cucrema nrTuny», «HepBHas cucTteMa MIIEKONUTAIOIINAXY,
«HepHas cuctema yenoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpONpEnaparbl OJHOKIETOYHBIX OPraHU3MOB,
MUKpOIpenaparsl TKaHEW, paKOBHUHBI MOJUTFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOKHUX, JKUBBIC
IK3EMILTISIPhl KOMHATHBIX PACTCHHM, TepOapuu pacTeHU Pa3HBIX OTIENIOB, BIAKHBIE MIPemapaTsl
YKUBOTHBIX, CKEJIETHI TO3BOHOYHBIX, KOJUIEKIIMK OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opymoBaHue JJs JEMOHCTPAllMd TIOYBEHHOTO W BO3AYIIHOTO THUTAHUS PACTCHHIA,
pacuieryieHust KpaxMana ©  OelIKOB TMoJ JedcTBHEeM (epMEHTOB, O00OpyIOBaHHE JUIS
JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHOM €MKOCTH JIETKUX, MEXaHN3Ma JIbIXaTeJIbHbBIX
JBUKEHUM, MOJIEJIM T'OJIOBHOI'O MO3ra Pa3jIn4HbIX )KMBOTHBIX.

JlaGoparopnas padora «/3yyeHre TKaHel pacTeHUN.

JlaGoparopHas padora «/3yyeHre TKaHel )KUBOTHBIX.

JlabopaTopnasi paGora «/3y4yeHne opraHoB IIBETKOBOT'O PaCTEHUS».

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPraHU3MOB

®DopMBbI pa3MHOKEHUS OPraHU3MOB: Oecriofioe (BKIIIoUasi BETE€TaTUBHOE) M MOJI0BOE. Bupl
0ecIoI0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYIISIHS, (pparMeHTaIus, KIOHHPOBaHHUE.

[TonoBoe pasmuoxeHue. IlonoBeie kieTku, Wi ramersl. Meito3. Cragum Meiio3a.
IToBenenue xpomocoM B meio3e. Kpoccunrosep. buonornueckuii cMpIci Mei03a U MOJIOBOTO
nponecca. Meio3 u €ro MecTo B dKHU3HEHHOM IMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe paszButue. [‘ameroreHe3 y KMBOTHBIX. [loJloBbIE  Kese3bl.
OO6pa3oBaHre W pa3BUTHE MOJIOBBIX KieTOK. CriepmaToreHe3 u ooreHe3. CTpOCHHE TOJIOBBIX
KJIETOK.

Om1o10TBOpPEHHE M AMOPHOHAIBLHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIUIOAOTBOPEHUS:
Hapy»KHOe, BHyTpeHHee. [lapTeHorenes.

WnauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOrHUs — HayKa O Pa3BUTUU
opranu3mMoB. Mopghozenes — o0na u3z enasuvlx npooaem smopuonocuu. Konyenyus mopgozenos
u mooenu mopgpoeenesa. Ctaauu "MOpHUOTeHe3a KUBOTHBIX (Ha MpuMepe JSryiku). Jpodienue.
Tunsl apoOnenus. [emepmunuposannoe u nedepmunuposannoe opobnenue. bracmyna, munovi
onacmyn. OCoOOEHHOCTH NPOOJECHUS MIICKOTHUTAIONINX. 3apOABIIIEBhIC JTUCTKH (TacTPYJISIIHS).
3aknaJKka OpPraHoOB W TKaHEW U3 3apOJABIIIEBBIX JHCTKOB. B3anMmHOe BiIMsSHUE YacTel
pa3BHBAIOIIETOCS  3apojbpiia (IMOpUOHANBHAS WHIAYKIMS). 3akiajka I[JIaHa CTPOCHHS
JKUBOTHOTO KaK pe3ylbTaT HEpapXUUYECKMX B3aUMOJEWUCTBUM TIeHOB. DBimsHue Ha
AMOPHOHAIILHOE PAa3BUTHE PA3IUYHBIX (PaKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButne >xuBOTHBIX. [locTomMOpmoHanbHbI mepuoa. [Ipsmoe W HempsmMoe
pazButue. Pa3Butue ¢ metamopdo3oM y OECHO3BOHOYHBIX U TO3BOHOYHBIX >KMBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOTO U HEMPSIMOTO PA3BUTHS, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunbel pocta XUBOTHBIX. PaKTOpbl PETYISIMUM POCTAa JKUBOTHBIX M 4yenoBeka. Cranuu
MOCTAMOPHUOHAIBHOTO DPA3BUTHUSL y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a 4YelloBeKa.
CrapeHue U cMepTh Kak OMOJIOTHYECKHUE MTPOIECCHI.
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Pasmuoxxenne u passutue pacteHuid. ['ametodur u crnopodur. Melo3 B KM3HEHHOM
mukie pacreHuil. OOpaszoBaHue crop B Ipolecce Meiosza. [‘ameroreHes y pacTeHUil.
OnnonoTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX OpPraHuW3MOB. JIBOWHOE OIUIOAOTBOPEHUE Y
[[BETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMCHH.

MexaHu3MBbI pEryisiiud OHTOT€HEe3a Y PaCTeHUH U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmunpel U cxembl: «BereratuBHOEe pazMHOXKeHUE», «TUIBI GECHOIOr0 Pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHabl», «Pa3MHOXEHHE »HBIVIEHBD», «Pa3MHOXKEHHE THAPBI»,
«Meitoz», «Xpomocombl», «['amerorenes», «CTpoeHHe SMIEKICTKA U CIIEPMATO30UIaN,
«OcHOBHBIE cTaguu OHTOreHesza», «llpsmoe u Hempsimoe paszBuTHe», «Pa3zBuTue Maiickoro
Kykayn, «Passutue capanum», «Pa3BuTHe JIATyIIKN», «/[BOMHOE OIIOIOTBOPEHHUE Y LIBETKOBBIX
pacrenuii», «CTpoeHHE CeMSH OJHOJIOJIbHBIX U JBYAOJBHBIX pacTeHU», «KU3HEHHBIA LUK
MOPCKOM  KamyCTbl», <«OKWU3HEHHBIM LHMKI MXa», <OKU3HEHHBIA I[MKJI ManoOpOTHUKAY,
«KU3HEHHEIN UK COCHED.

OO6opynoBaHUe: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl sSIMIIEKIETOK U CIEPMATO30HI0B,
Mozeib «L{uKIT pa3BUTHSA JIATYILKW Y.

Jladboparopnasi pabGora «M3yueHue CTpOEHHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTyeckas padora «BrlABIeHHE NPHU3HAKOB CXOJCTBA 3apOJbIIEH MMO3BOHOYHBIX
YKUBOTHBIX).

JlaGoparopnas padora «CTpoeHHE OPTaHOB PA3MHOKEHUS BBICIIIMX PACTCHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIEHUS W PAa3BUTHS TeHETUKH Kak Hayku. Pabotel I'. Mengens, I'. ne
®puza, T. Moprana. Ponap oredecTBeHHBIX YU€HBIX B pa3BuTHH TeHeTuku. Paborsr H. K.
Komnbrona, H. 1. Basunona, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeera-Pecosckoro.

OCHOBHbIE TEHETUYECKUE MOHATUS U CUMBOJIbL. ['OMOJIOTUYHBIE XPOMOCOMBI, aJJIEIbHbBIE
TeHbl, albTEPHATUBHbIC MNPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA MPU3HAK, TOMO3UIOTAa,
reTepo3UroTa, YHMCTas JIMHUSA, THOpUABI, TeHOTUN, (heHoThrn. OCHOBHBIE METOIbI TEHETUKHU:
TUOPHUIOTOTHICCKUN, ITUTOJIOTMIECKUI, MOJICKYIIPHO-TEHETUYECKUM.

JdemoHcTpanuu

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. /1. Kapnieuenko, 0. A. ®unumuenko, H. B. Tumodees-Pecorckmii.

Tabmuie! 1 cxeMbl: «MeTOIbI TeHETUKIY, «CXEeMBI CKPEITUBAHUS.

JlaGopaTopHnasi pa6ora «/[po3oduia kak 00bEKT FT€HETHUYECKUX MUCCIEAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeuBanue. IlepBblii 3akoH MeHaens — 3aKOH €AMHOOOpasus
ruOpuioB mepBoro mokoyieHus. I[IpaBuno momuHupoBaHus. Bropoi 3akoH MeHmens — 3aKoH
paciiernieHus: mpu3HakoB. L{uTomoruyeckie 0CHOBBI MOHOTHOPHIHOTO CKpeliuBanus. [ unoresa
YUCTOTHI TAMET.

Ananusupyromiee — ckpemmuBaHue.  [I[pOMEXyTOUHBIM  XapakTep  HAcJeIOBaHUA.
Pacuiennenue npu3HakoB NP HETIOJTHOM JIOMUHUPOBAHUU.
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JurnbpumHoe ckpeumuBaHue. Tperwidi 3akoH MeHaenss — 3aKkOH HE3aBHCHMOTO
HACJICIOBaHMsI MPU3HAKOB. [[uTONMOrNYecKe OCHOBBI AUTHOPUTHOTO CKPEITBAHUS.

Cuernnennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrierieHHOe Hacle0BaHNe
TE€HOB, HAPYIICHUE CLETUICHUS MEXI1Yy TeHaMU. XpOMOCOMHAs TEOpHUsl HACIEACTBEHHOCTH.

I'enernka nosa. XpOMOCOMHBIM MEXaHM3M ONpEAENICHUs Moja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOTramMeTHBI M TeTeporaMeTHbIM MoJ. ['eHeTuyeckas CTPYKTypa IOJOBBIX
xpomocoM. HaciienoBanne npu3HaKoB, CLEIVIEHHBIX C MOJIOM.

I'enoTun kak 1nenoctHas cucrtema. IlmeloTponusi — MHOKECTBEHHOE ACHCTBHE T€HA.
MHOKeCTBEHHBIN amienu3M. B3aumonelcTBue HealIeNbHBIX TE€HOB. KoMIIEeMEHTapHOCTb.
Onucras. [Tonmumepust.

I'eHeTndeckuii KOHTpOJIb DPa3BUTHUS PACTEHHUM, JXKUBOTHBIX U YEIOBEKA, a TaKkKe
(U3HONOTHYECKUX TIPOIECCOB, TIOBENCHUS W KOTHUTHBHBIX (QyHKIMH. [eHeTnueckue
MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aMMOJICHCTBUS «XO3SUH — MAPA3UT» U «XO3IHH —
MuKpoOnomy». ['eHeTHueckne acreKThl KOHTPOJII U U3MEHEHHUs HacleZCTBeHHON MH(OpMaIiK B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JdemoHcTpanuu

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

Tabmuubl u cxemsl: «llepBelii 1 BTOpoil 3akoHBl Mennens», «Tpetuil 3akon Menaemns»,
«Ananuzupymoliee ckpeuupanuey, «Hemnonnoe gomuanpoBanuey, «CLemnieHHOE HaclleJOBaHUE
NPHU3HAKOB y Apo30ohuibhy, «'eHeTnka monay, «Kapuorum genoBekay, «Kapruotumn apo30Qpuib,
«Kapuotun ntuiisl», «MHOXKECTBEHHbIN alienTu3m», «B3anmoielicTBre TeHOBY.

OGopynoBaHue: MOJETh IS TEMOHCTPAIIMU 3aKOHOB €IMHOO00pa3us THOPHUIOB MEPBOTO
MOKOJIEHUSI W PACIIEIJIEHUS NMPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEeI0BAHMS NIPU3HAKOB, MOJENb JUIsl JEMOHCTPALIMHU CLEINIEHHOTO HACJIEIOBAaHUS IIPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpomipenapar: «Jpozodwuiay.

IIpakTuyeckasi padora «/3ydeHne pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(HITBD».

IIpakTnyeckass padora «/3ydeHue pe3yabTaTOB JAUTHOPUAHOTO CKPEUIMBAHUS Y
TPO30(HITBD».

Tema 13. 3akoHOMepHOCTH M3MEHYMBOCTH

B3auMmopeiicTBue reHoTHma W cpeapl npu GopmupoBaHuHM (GeHoTtumna. M3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE NPU3HAKU. Buapl  M3MEHUYMBOCTHU:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

MonudukanronHas U3MeHUMBOCTb. Ponb cpeasl B (opMupoBaHMM MOJIU(DUKAIIMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuannoHHBIH psii M BapualuoHHasi kpusas (B.
Horanncen). CoiicTBa MOIU(PUKATMOHHONW N3MEHUYUBOCTH.

T'enoTunnyeckas u3MeH4YUBOCThL. CBOIicTBA TI'€HOTHIIMYECKOM W3MEHUYUBOCTH. BUILI
TeHOTUITUYECKOW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KoMmOnHaTuBHasi M3MEHUMBOCTh. Mel03 U TOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHOMN
U3MEHYUBOCTU. POl KOMOMHATUBHON U3MEHYMBOCTH B CO3JJaHUM T€HETUUYECKOTO pazHOoOpa3us
B [Ipe/ieJIax OJTHOTO BHU/IA.

MyrtanonHass HW3MEHYMBOCTb. BHABl MyTalui: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WMHAYLUUPOBAaHHbIE MYTalMH. SEepHBIE M IUTOIUIA3MAaTHYECKHUE MYTallUHU.
Comaruueckre W MOJOBble MyTauuu. [[pUYMHBI BO3HUKHOBEHHUsI MyTaluid. MyTrareHbl M HX
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BJIUSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpollecca. 3aKOH TOMOJIOTHYECKUX
psanoB B HaciencTBeHHoW wusMmeHunmBoctu (H.W. BaBuioB). BHespepHas W3MEHYHBOCTH U
HACJICACTBCHHOCTD.

Onucenemurxa u 3NUCEHOMUKA, POdb INUSEHEMUYECKUX (AKMOPo8 6 HACIe008aAHUU U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanuu

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

Tabmumpl u cxembl: «Bumbl u3mMeHUHBOCTHY, «MoOmu(pUKAIMOHHAS W3MEHYHUBOCTHY,
«KoMOMHATHBHAs  M3MEHYMBOCTDLY, «Metio3y, «On1010TBOPEHUEY, «I"eHeTHUeCcKue
3a00JIeBaHUS YeIIOBEKay, «BUIbI MyTaIHii».

O6opynoBaHue: XUBbie U repOapHbIe JK3EMIULSIPHl KOMHATHBIX PACTCHHM, PHCYHKU
(poTorpadum) KUBOTHBIX C pa3TUUHBIMU BUIaMU U3MEHYHBOCTH.

JlabopaTopnasi padora «McciaemoBaHue 3aKOHOMEPHOCTEH  MOAM(PHUKAITMOHHOMN
M3MEHUYUBOCTH. [TocTpoeHnEe BapUaIllmOHHOTO psAJia U BApUAllMOHHOW KPUBOI.

IIpakTuyeckasi pa6ora «MyTtanuu y Apo30(riibl (Ha TOTOBBIX MUKPOIIPEapaTax).

Tema 14. I'eHeTHKA YejI0BeKAa

Kapuorun uenmoBeka. MexayHapoJHas MporpamMma HCCIEIOBaHHMS T€HOMa 4YeJIOBEKa.
MeTobl U3YYCHUS TEHETUKH YENIOBEKa: TeHEATOrHYeCKUid, OJU3HEI[OBBIN, [IUTOTCHETUICCKU,
MONYJSALUOHHO-CTATUCTUYECKUN, MOJIEKYyIsipHO-TeHeThueckuil. CoBpeMEHHOE OIpeaesieHue
TE€HOTHUIIA: TOJIHOTEHOMHOE CEKBEHUPOBAaHKE, TCHOTUIIMPOBAHUE, B TOM 4KClie ¢ moMolbio [111P-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nn ¢ HaciencTBEHHOW NPEApacnoyiOKEHHOCThIO. 3HAYEHUE MEIUIMHCKOW TEHETHKU B
MPEAOTBPAIICHUN W JICUCHUHM TEHETHYECKUX 3a00JIeBaHUN deloBeKa. MeanKO-TeHeTUUECKOe
KOHCYNbTHpOoBaHue. CTBOJIOBBIE KIETKH. [[OHATHE «T€HETUYECKOTO Ipy3a». DTHUECKUE aCIEKThI
MCCJIEI0BaHMI B 00JIACTH PEIaKTUPOBAHKS TEHOMA U CTBOJIOBBIX KJIETOK.

['eneTndeckue (GakTOphl MOBBINIEHHONW YYBCTBUTEIBHOCTH YEJOBEKAa K (U3MYECKOMY H
XUMUYECKOMY 3arpsA3HEHUIO OKpYyKawollel cpeapl. ['eHeTnueckas MpeapacnoioKeHHOCTb
YeJIoBEKa K MaTOJIOTHSIM.

JdemoHcTpanuu

Tabmumer u cxembl: «Kapuotun denoBekay», «MeTOIbI M3yYeHUS TCHETHKH YEIIOBEKa»,
«I"eneTnyeckue 3a00€BaHKS YETOBEKAY.

IpakTnyeckasi padbora «CocTaBICHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cesiekniusi OpraHu3sMoB

JloMecTukanusi U CeleKuus. 3apoKICHHE CEIEKIMU U JoMecTukaruu. Yuenue H. U.
Baguiosa o LleHTpax mporCXOKIACHUS 1 MHOT00Opa3us KyJbTYpHBIX pacTeHuil. Poib cenexium
B CO3/JIaHMM COPTOB pacTeHUW U mnopoa KUBOTHbIX. CopT, mnopoja, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSAAOB B HAcieACTBEHHOM m3MeHunBoct H. M. BaBuioBa, ero 3nauenue st
CENIEKIIMOHHOM paboThI.

MeTtonpl ceneKImoHHOU paboThl. MIcKycCcTBeHHBIN 0TOOpP: MACCOBBIN U MHINBUTYaTbHBIH.
DTtanbl KOMOWHAIIMOHHON ceNieKIuu. VcrbITaHue mpou3BOAUTENEeH 1O MoToMcTBY. OTOOp MO
TEHOTHITY C IIOMOIIBIO OIEHKH ()eHOTHIIA TOTOMCTBA M OTOOP IO TEHOTHITY C TIOMOIIIBIO aHATN3a
JIHK.

HckyccTBeHHBI MyTareHe3 KakK METOJ CEJICKIIMOHHOW paboTel. PaauanuoHHBIA U
XUMUYECKH MyTareHe3 KakK WCTOYHHK MYTallMii y KYJIbTYpPHBIX ()OpM OpTraHHU3MOB.
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Hcnonb30BaHME TEHOMHOTO pEIAaKTHPOBaHHWS W METOJAO0B pekoMOumHaHTHBIX JIHK mms
NOJIyYEHUSI UCXOAHOI0 MaTepuaia JUisl CEIEKLUU.

[Monyyenne monuruionnoB. BHyTpuBHmoBas rubpuauzanus. bimszkopoacTBeHHOE
CKpelrBaHue, uim MHOpuauHr. HepoacTBeHHOE CKpeluBanue, win ayTopuauHr. ['erepo3uc u
ero mnpuuyuHbl. Mcmonb3oBaHue rereposuca B cenekiuu. OtnanéHHas ruOpuUIU3aIus.
[Ipeononenue Oecruiogusi MEXBHIOBBIX T'HOpUAOB. JIOCTHMKEHMSI CENEKUUU pAcTeHUH U
JKUBOTHBIX. «3€1EHas pegoNtOYUsLY.

CoxpaHeHHEe W U3YYEHHE I'€HETUYECKHUX PECypCOB KYJIbTYPHBIX PACTEHHH U MX AUKHAX
ponuyeit s co3JaHusl HOBBIX COPTOB U TMOPUIIOB CEILCKOXO3SIIICTBEHHBIX KYIbTYp. M3yueHue,
coxpaneHue u ynpasieHue 2eHemudecKUMU pecypcamil CenbCKOX03AUCMBEHHBIX U NPOMbICIO8bIX
HCUBOMHBIX 8 YENAX VIYUUIEHUS CYUWeCBYIOWUX U CO30AHUL HOBbIX NOPOO, NUHULL U KPOCCO8, 8
MOM uYucie ¢ npuUMeHeHuem CO8PEMEHHbIX Memo008 HAYYHbIX UCCIe008AHUL, Nepedosblx uoell u
NePCneKmMuEHbIX MEXHOL02UL.

JdemoHcTpanuu

[Toptpetsi: H. M. BaBunos, 1. B. Muuypun, I'. [I. Kapneuenko, I1. I1. JIykssanenko, b. JI.
Acrtaypos, H. bopinoyr, /I. K. benses.

Tabmune! 1 cxembl: «L{eHTpbI MPOUCXOXKIECHUS U MHOT000pa3us KyJIbTYPHBIX PAaCTEHUN»,
«3aKOH TOMOJIOTMYECKHX PAJOB B HACJIEACTBEHHOW H3MEHUYMBOCTU», «METOIbI CENEKLUN»,
«Otnanénnas rubpuanzanusy, «MyTareHes3».

JlabopaTopnasi padora «/3yueHne cOpPTOB KyJbTYpHBIX PAaCTEHMH M MOPOJ IOMAaIIHUX
YKUBOTHBIX.

JlaGoparopHas padora «/3yueHre METOI0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «[IpuBuBKa pacTCHHII».

Ikekypeusi «OCHOBHbIE METOABI M JOCTH)KEHUS CENEKIMU PAaCTeHUH M >KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
X035ICTBO, B 1a00OPaTOPHUIO arpOYHUBEPCUTETA UIIM HAYYHOTO IIEHTPA)».

Tema 16. BuoTeXHOJIOTHA 1 CHHTeTHYECKasi OHOJIOTHS

OOBeKThl, HCIONB3yeMble B OHMOTEXHOJOTUH, — KJIETOYHBIE M TKAaHEBBIC KYJIBTYPHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepUCTHKA. TpanunuoHHas OWOTEXHOJIOTHS: XJeOomeueHue,
NOJIy4deHHE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOAenue. Mukpoounonorndeckuii cuHte3. OOBbeKThI
MUKpOOHOJIOrHYecKuX TexHoaoruil. [Ipon3BoacTBo Oenka, aMUHOKHCIOT U BUTAMUHOB.

Co3naHne  TEXHOJIOTMM W MHCTPYMEHTOB  LEJICHANPABICHHOTO  W3MEHEHUs U
KOHCTPYHPOBAHHUs TEHOMOB C II€JIbIO MOJYYEHHSI OPraHU3MOB U X KOMIIOHEHTOB, COJIEpKaIINX
HE BCTpeYaroluecs B MpUpoae OMOCUHTETUYECKHUE MY TH.

Kiierounass unkeHepusi. Meroabl KylbTypbl KJIETOK M TKaHEH PacTeHUH M >KMBOTHBIX.
Kpuobanku. Comarnueckas rudpuauzanus M cOMaTHUecKuil smOpuorenes. lcmonb3oBanue
raliouIoB B CEJNEKUMU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX aHmumen. Hcnonvzosanue
MOHOKIOHANIbHBIX U NONUKIOHANLHLIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIIMsSI SIWLEKIETOK M KIOHUPOBAHWE >KMBOTHBIX. MeTOJA TpaHCIUIAHTAHUU sAEp
KIETOK. Texuonocuu 0300poeieHus, KyIbMUGUPOBAHUs U MUKPOKIOHATLHOSO PAZMHONCEHUs
CeNbCKOXO3AUCBEHHBIX KVIbMYD.

XpoOMOCOMHAasl U Te€HHasi UH)XeHepus. VICKyCCTBEHHBIN CHHTE3 T€Ha M KOHCTPYUPOBAHUE
pexomObunanTHeix JIHK. Cozdanue mpanceennvix opeanuzmos. JJoCTUXKEHHUS U TEPCIEKTUBBI

16



XPOMOCOMHOM ¥ TEHHOM WHXCHEPUH. ODKOJOTHYECKHE U ITHYECKHUE TPOOIeMBbI TEHHOMN
VUHXECHEPUH.

Menununckue 6uorexnonoruu. [loctrenomuas nugposas meauuuna. [1P-auarnocTuka.
MeTaboI0MHBIN aHAN3, TEHOLEHTPUYECKUI aHaIU3 IPOTEOMA YEIOBEKa JIJISl OLEHKH COCTOSHHS
ero 310poBbs. lcmonb3oBaHME CTBOJIOBBIX KIIETOK. TapretHas Tepamnus paka. 3D-
OnouHXeHepus [Uisl pa3paboTKu (PYHIAMEHTANbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHH,
CO3/1aHMSI KOMIUIEKCHBIX TKaHEW COYeTaHHEeM TEeXHOJOTHH TpEXMEpHOro OMONMPUHTHUHIA U
ckaddonaunra aas peuieHus 3a1a4 NepCoOHATN3UPOBAHHON MEIULIMHBI.

Coznanue BEKTOPHBIX BaKLMH C LENbl0 oOecredyeHus: KOMOMHHUPOBAHHOW 3alIMTHI OT
B030ynuteneit OPBU, ycraHoBieHHEe MOJIEKYISPHBIX MeXaHu3MoB (yHKuuonupoBanus PHK-
COJIepKALMX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUS YEIOBEKA U KHUBOTHBIX.

JdemoHcTpanuu

Tabmuubt u  cxembl: «lcronp30BaHME  MHKPOOPTaHM3MOB B MPOMBIIUIEHHOM
IIPOU3BOACTBEY, «KiteTouHas nHKeHepUs», «I eHHass HHXKEHEPUs».

Jladoparopnasi padora «/3yueHrne 0ObeKTOB OMOTEXHOJIOTHI.

IpakTnyeckas padora «l[loaydeHue MOJIOYHOKHUCIBIX MPOTYKTOBY.

IKceKypeusi «bHOTEXHOIOTHS — BayKHEHIIIAs MPOU3BOIUTEIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJCTBO).

11 KJIACC

Tema 1. 3apoxkaeHue 1 pa3BUTHE IBOJIIHOHHBIX NPEICTABICHUH B OHOJIOTHH

OpomonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHU3MA. JKu3Hb
Y Hay4Had JedatenbHocTh Y. JlapBuHa.

JBwkymmue cunbl dSBodonuu  BugoB 1o Y. JlapBuHy (BBICOKas WHTEHCHBHOCTH
pa3MHOXEHHS OpPraHW3MOB, HACJIEICTBEHHAs HW3MEHYMBOCTb, OOpb0a 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopun sBomtonnu (CTI). HeitTpanbHast TeOpust SBOTIOIUH.
CoBpeMeHHasi 3BOJIIOIIMOHHAsT OWOIOTHS. 3HAUYCHHUE IBOJIOIMOHHON Teopuu B (HOPMHPOBAHUU
€CTECTBEHHO-HAyYHOW KapTUHBI MUpA.

JdemoncTpanuu

[Toptpetsi: Apuctotens, K. Jlunneit, K. b. Jlamapk, 2. XK. Cent-Unep, XK. Krose, Y.
Hapsun, C. C. Yerepukos, U. U. [lImaneraysen, k. Xonnein, . K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBoi npupoasl (mo K. JlunHero)», «JlecTHHUIA KUBBIX
cymectB (mo Jlamapky)», «MexaHu3M (QOpPMHUPOBAHUS TPHUCIIOCOONCHUH y PpacTeHUH W
JKUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapmpyta nyremectsus Y. Jlapsunay, «Haxoaku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHme», «llopoasr romyOei», «MuorooOpasue
KYJIbTYPHBIX QopM KamycThl», «[lopoabl JOMaNIHUX KUBOTHBIX», «Cxema o0pa3oBaHMs HOBBIX
BuaoB (mo Y. [lapBuny)», «CxemMa COOTHOLICHMS IBIXKYIIUX CHJI IBOJIOLUN», «OCHOBHBIC
MIOJIO’KEHUSI CUHTETHUECKOM TEOPUU IBOJIIOLIUN.

Tema 2. MuUKpoO3BOJIIOIHSA U €€ Pe3yJibTaThl

[Tonynmaums kak snemMeHTapHass eauHuua sBomonuu. COBpPEMEHHBIE METOJbl OLICHKH
TeHETHYECKOT0 pa3Hoo0pas3usl v CTPYKTYpPHI monyssiiuii. MI3meHnenne reHooH1a mMONysiuy Kak
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SIBIIEHHME. 3aKOH TIeHeTudeckoro paBHoBecus k. Xapau, B.
Baiiabepra.
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OneMeHTapHble (AKTOPHI (IBMIKYIIME CHUJIBI) DSBOJIONUH. MYyTaIlMOHHBIA TIPOIIECC.
KombOunatuBHas wm3MeH4nMBOCTh. Jlpeii reHoB — ciyuaiiHble HEHANpaBJICHHbIE W3MEHEHHS
4acTOT ayienied B momyisimusax. DPQexT ocHoBaTens. Ighghexkm OYymMbLIOYHO2O 20PIbIUIKAL.
CHudicenue 2eHemuyecko20 pasHooopaszus: npuduHvl u credcmsus. Illposenenue s¢hghexma
opeticha 2enos 6 Oonvuwux u manvix nonyaiayusx. Murpamuu. M3omsmus  TOMymsSIun:
reorpaguueckas (IpOCTPaHCTBEHHAs ), Oronoruyeckas (penpoayKTUBHAS).

EcrectBenHbIif 0TOOp — Hampapistiomuil ¢axtop sBostonnd. DOpPMBI €CTECTBEHHOTO
oTOOpa: IBWXKYIIMKA, CTAOMIIM3UPYIOIMINMA, pa3pbiBarommil (au3pyntuBHbIA). [lomgoBoit otbop.
Bo3HUKHOBEHHE U 3BOJIOLMUS COLIUATIBLHOTO MTOBEACHUS )KUBOTHDIX.

[IpucnocobIeHHOCTh OpPraHU3MOB Kak pe3yldbTaT MHUKPOIBOJIONUH. BO3HHKHOBEHME
npucnocoOiaeHnuit y opranuzMoB. ApoMopdo3bl U uanoagantauuu. [Ipumeps! npucrnocodieHuit
y opraHu3MmoB: Mopdoaoruueckne, (QU3NOIOTHYSCKHE, OMOXUMHYECKHE, TIOBEICHUYECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpa3oBaHue Kak pe3ylbTaT MUKPOIBOJIOLHUH.
Wzonauuss — xmoueBoil (akrop BumooOpasoBanus. Ilyth u crmocoObl BHIO0Opa30BaHMS:
ajutonatpuieckoe  (reorpaduyeckoe), CHUMMIATPUYEecKoe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monummonau3anus, rudpuanzanus). JJuTeIbHOCTh 3BOIIOIUOHHBIX TPOLECCOB.

Mexanu3msbl (OpMUPOBAHUS OHOIOTUYECKOTO pa3HOOOpa3usl.

Ponp  »BoOmNIOIMOHHOM OuoMOrMM B pa3pabOTKE HAayYHBIX METOJOB COXpaHEHUs
O6unopa3zHooOpaszusi. MUKPOIBOMIONUS M KOIBOJIOLMS MapasUTOB M HMX XO031€B. MeXaHU3Mbl
bopMHUpPOBaHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEMl.

JdemoHcTpanuu

Hoptpetsr: C. C. YeTBepuxos, 3. Maiip.

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTHY, «[lonmynslnoHHas CTPYKTypa BUIA»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «JIBWKyImwe CHIIBI  DBOJIIOIUNY,
«DKOJIOTHYECKasT HM30JSIIMA TOMYJSIUA ceBaHCKOM (openn», «['eorpaduueckas H3OIALMSA
JMCTBEHHUIIBI CHOMPCKOM U JMCTBEHHMIIBI TaypcKoi», «[lomyIsiiroHHbIE BOJIHBI YUCIECHHOCTH
XUIIHUKOB M JKepTB», «(Cxema JeHCTBUS ecTeCTBEHHOro ordopay, «Dopmbl O0OprOBI 3a
CYIIIECTBOBaHHE, «MHycTpuanbHbIi MEJIaHU3M, «OKuBbie HCKOIIaeMbIe»,
«[TokpOBUTENBLCTBEHHAS OKpacka >XHBOTHBIX», «[Ipemympexmaromas OKpacka >XHBOTHBIXY,
«Puznonoruueckue agantanun», «IIprucrnocobIeHHOCT OPraHU3MOB U €€ OTHOCHUTEIBHOCTBY,
«Kpurepun Bunma», «Bugsl-gBoitHukny, «CTpykTypa Buga B npupoae», «CrmocoOsl
BUnooOpazoBanus», «l'eorpaduyeckoe BumooOpazoBaHue TPEX  BHUAOB  JIAHJBIIICHY,
«DKOJIOTHUECKOE BHJI000pa3oBaHME BHIOB CHHHUI, «llomumionasl pactenuit», «KamyctHo-
pEeACUHBIA THOPUI.

O6opynoBaHue: repOapul pacTeHUM, KOJUJICKIIMM HACEKOMBIX, Yydesia MTHIl U 3BEper C
npUMepaMu pa3jMYHbIX MPUCIOCOOJIEHNH, Yyyena NTHIl U 3Bepel pa3HbIX BUIOB, repdapuu
pacteHuil OJIM3KUX BUAOB, 00pa30BABIINXCS PA3TUYHBIMU CIIOCOOAMH.

JlaGopaTopnasi pa6oTa «BhIsSBICHIE U3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.

JladopaTtopnasi paGora «lIpucrnocobseHuss OpraHu3MOB W WX OTHOCHUTEIbHAS
11EeJIECO00PA3HOCTHY.

JlaGopaTopnas pa6ora «CpaBHEHHE BUIOB 110 MOP(OIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

MeTop! n3ydeHust MakposBostonnd. [laneonTonornyecke METOAbI U3Y4E€HUS SBOIIOIHH.
[Tepexonubie popMbl U PUIOreHETUYECKUE PSIbI OPTaHU3MOB.
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buoreorpaduueckne wmeroapl wu3ydeHus dBomronuu. CpaBHeHue ¢uopsl U (ayHbI
MaTEepUKOB U OCTPOBOB. bruoreorpadudeckue odnactu 3eMian. BUIbI-OHIEMUKH U PEITUKTHI.

OMOPHOTIOTHYECKUE U CPaBHHUTEIBHO-MOP(OIOTHYECKHE METObl M3YyYCHHS HBOJIOIHH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOLUU OHTOTE€HE3a U MOSBJICHUS SBOJIOIMOHHBIX HOBIIECTB.
["'oMonornyHble ¥ aHATOrMYHbIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3Mbl. MoJeKyIsspHO-
TeHeTUYECKHe, OHOXMMHUYECKME M  MaTeMaTUYeCKHe METOAbl HW3YYCHUS  DBOJIIOIIHH.
I'omonoruunsie rensl. CoOBpeMEHHbIE METO/IbI TIOCTPOCHHUS (PMIIOT€HETHYECKUX JIEPEBbEB.

XpPOMOCOMHBIE MYTaIlUU U 3BOJIIOIHS TEHOMOB.

OO6mme 3akoHOMEpHOCTH (MpaBwia) JBOMONUH. [lpunyun  cmenvl  QyHKyuil.
HeobpaTtumocTs 3BoMonMU. AanTuBHAS paauanus. HepaBHOMEPHOCTh TEMITOB BOJIOIINU.

JdemoHcTpanuu

[Toptpetsi: K. M. Bap, A. O. KoBaneckuii, @. Mrouiep, J. ['ekkensb.

Tabmuipl u cxembl: «OUITOTEHETHYECKUNA PSJI JIOMIAAN», «APXECONTEPHUKCY», «3BEpPO3yObIe
sepbl», «Creronedansny, «PuHnopuTe», «CeMeHHbIE MaoOpOTHUKNY, «buoreorpadpuieckue
30HBI 3emun», «Jlpeiid koHTHHEHTOB», «PenukTbl», «HawanmpHble cTaauu SMOPUOHAIBHOTO
pa3BUTHUSL  TO3BOHOYHBIX  KUBOTHBIX», «['OMOJOTMYHBIE W  aHAJOTUYHBIE  OpPraHbD»,
«PynumeHTs», «ATaBU3MBDY, «XpOMOCOMHBIE HAOOpHI uelOBEKa W IIMMIIaH3e», «l1aBHBIE
HAIpPaBIIEHUS IBOIONUNY, «OO0IIMEe 3aKOHOMEPHOCTH BOITIOIIUN.

O6opynoBaHue: KOJUJICKIIUU, TrepOapuu, MYyISDKA HCKOMAEMBIX OCTAaTKOB OPraHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYJAUMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIWUU
HACEKOMBIX.

Tema 4. IIponcxosxkaeHue H pa3BuTHe )KU3HU HA 3emJie

HaydHble THMOTE3b MPOUCXOXKACHUS JKU3HH Ha 3emiie. AOHWOreHe3 W TMaHCIEePMUsl.
JloHayuHble TPEICTABICHHUSI O 3apOXKACHUU >KU3HM (KpealuoHH3M). ['mmore3a MOCTOSHHOTO
CcaMO3apoKIeHUS KU3HH U €€ onpoBepkeHue onbitamu @. Penu, JI. Cnanmannanu, JI. Tlactepa.
[IpoucxoxxaeHue XKU3HA U aCTPOOUOIIOTUSI.

OcHoBHBIE dTanbl HEOpraHUYecKoi sBomonuu. [InanerapHas (reoIoruyecKas) BOIOIHSL.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPTaHWYECKUX BEIIECTB U3 HEOPTaHUYECKHUX.
Omnpir C. Mmmepa u I'. Opu. OOpazoBanue monmummepoB u3 MoHOMepoB. KoarepaTHas
runote3a A. M. Omnapuna, rumore3a mnepBuuHOro OynboHa Jk. XomnaelHa, reHeTHyeckas
runore3a I'. Mémnepa. Pubosumbr (T. Yekx) um rumoreza «vupa PHK» VY. T'mnbepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKIIETKH.

Uctopus 3emum u wmeroabl €€ wu3ydyeHud. VIckomaemble OpraHUYECKHME OCTaTKH.
I'eoxponomorust u e€ wmeronel. OrTHocuTenpHass W aOCONIOTHAsE  T€OXPOHOJIOTHSL.
['eoxpoHosornyeckas mKana: 30HbI, 3pbl, IEPUOJIBI, FTOXH.

HauanpHble aTanbl opranuyeckoil sBomonuu. [losiBieHre U 3BONIONUS MEPBBIX KIETOK.
Oponronust Merabonu3Ma. Bo3HukHOBeHHE mepBbBIX SKocucTeM. CoBpeMeHHbIE MHKPOOHBIE
OMOMIEHKN Kak aHajmor mepBbiXx Ha 3emiie coobmiectB. Crtpomaronuthl. [IpokapuoTsl u
SYKapHUOTHI.

[TpoucxoxaeHne 3ykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOXKIECHHUE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHME  OCHOBHBIX  TPYIII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJIIOLMU BBICIIUX pacTeHUH. OCHOBHbIE apoMoOp(o3bl PACTCHHIA.
Beixon pactenuii Ha cymy. [losiBieHHe CHOpOBBIX pacTEHMl M 3aBO€BAHUE HMMU CYIIIH.
Cemennbie pactenus. [IpoucxoxaeHue NBETKOBBIX PACTCHHI.
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OcHOBHBIE S3Tallbl 3BOJIONUM KUBOTHOrO0 Mupa. OCHOBHbIE apoMOp(03bl KUBOTHBIX.
Bengckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIOB. IlepBble XOpaOBbIe
XKHUBOTHBIC. J)KHU3Hb B BOJIe. DBOJIONUS MO3BOHOYHBIX. [Iporcxoxnenue ampuOmii u penTHiIuii.
[TpoucxoxaeHne miekonuTaromux W nTUll. [lpuHIMn kimodeBoro apomopdosa. OcBoeHue
0eCI03BOHOYHBIMH 1 MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTHe x13HM Ha 3emiie 110 3paM U NeproJaM: apxel, IpoTepo30ii, Naaeo30i, Me30301,
KaifHo30M. OOmasi XapakTepHCTUKa KJIMMaTa M TIeoJOrHYecKuX mpoueccoB. llosBrneHune wu
paciBeT XapaKTepHBIX OPraHU3MOB. YTIeoOpa3oBaHHE: €ro YCJIOBUS U BIMSHHME HA Ta30BbIil
cocTaB aTMOCQEPHI.

MaccoBble BBIMHUpaHMsI — IKOJIOTMUECKHE KpPU3HCHI Npouutoro. I[IpuumHbBI U ciaeacTBus
MaccOBBIX BbIMUpaHUH. COBPEeMEHHBIH HKOJOTHUECKUI KpH3HC, ero ocodeHHoctu. IIpobiema
coxpaHeHus Onopa3zHooOpa3us Ha 3emiie.

CoBpemeHHas cucTeMa opraHnyeckoro mupa. [IpuHIunel kiaccupuKalud OpraHUu3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdemoHcTpanuu

[Toptpets: @. Penun, JI. Cnannanuanu, JI. Ilactep, . . Meunukos, A. 1. Onapun, Jx.
Xonpgenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumet u cxembl: «Cxema ombita @. Penu», «Cxema ombita JI. [TacTepa mo u3yueHuto
camo3apoxkJeHus: xu3Hm», «Cxema onbita C. Muepa, I'. FOpu», «3JTtanel HeopraHM4ecKon
3BOMIOLHUNY», «['eoxpoHosornueckas mkana», «HadanpHble 3Tanbl OPpraHUYECKON HBOJIFOLUNY,
«Cxema o00Opa3oBaHUsi JyKapuOT NyTéM cuMmOuoreHeza», «CucremMa JXKHBOW MPUPOIBD»,
«Ctpoenue Bupyca», «Apomopdo3sl pacteHuit»y, «PuHHMODUTEY, «OAHOKIETOUHBIC
BOZOpOCIN», «MHOIOKJIETOYHBIE BOJOpocan», «Mxm», «llanmoporHukn», «l'onoceMeHHbIE
pacteHus», «Opranbl IBETKOBBIX pacTeHui», «(CxeMa pa3BUTHUS IKUBOTHOTO MHPAY,
«ApomMopdo3bl  KUBOTHBIX», «lIpocrerimmey», «Kumednomonoctasie», «llmockue dYepBu»,
«YeHuCTOHOTHE, «PBIOBIY, «3eMHOBOIHEICY, «IIpecmbikarommuecs», «lITunmen,
«Mutekonuraronue», «Pa3Butue KM3HM B apXeWCKou ope», «Pa3BuTue IKM3HU B
MPOTEPO30MCKON 3pey, «Pa3BuThe KU3HM B MNAICO30MCKOW 3pe», «Pa3BUTHE KU3HU B
ME3030MCKON 3pe», «Pa3BUTHE KM3HU B KaWHO30MCKOW 3pey», «CoBpeMEHHass CHUCTEMA
OpPraHUYECKOTO MUPaA».

Ob6opynoBanue: repOapuy pacTeHUH pa3IMYHBIX OTIENOB, KOJUIEKIIMA HACEKOMBIX,
BJIQXKHBIE Ipenaparbl XKMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUM HIJIOKOXXHX, CKEJIETHI
MTO3BOHOYHBIX JKMBOTHBIX, 4ydeja NTUL U 3BEpEeH, KOJUIEKIMU OKAMEHEJIOCTEH, IOJIE3HBIX
MCKOIIAEMBIX, MYJISI)KU OPIraHMUYECKHUX OCTaTKOB OPTaHU3MOB.

BupryanbHasa snaGopatopHas padora «MonenupoBanue onsiToB Muniepa—tOpu no
M3YYEHUIO a0MOTEHHOT0 CHHTE3a OpPraHMYeCKUX COSAMHEHHM B IEPBUYHOMN aTMochepe».

JlaGoparopHass pabora «l/3ydyeHHMe W ONHUCAHME HCKOMAEMbIX OCTAaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTnyeckass padora «lI3yueHne o0COOEHHOCTEH CTPOEHUS pACTEHHH pPa3HBIX
OTZIETIOBY.

IIpakTuyeckasi padora «/3ydeHne ocoOEHHOCTEHN CTPOEHHUS MO3BOHOYHBIX KUBOTHBIX».

Tema S. IIpoucxoxaenue 4ej10BeKa — aHTPONOreHe3

Pa3nensl n 3anaun aHTponosoruu. Meroasl aHTPOIOIOTHH.

CTaHOBJICHHE TMPEJCTABICHUN O MPOUCXOKICHUM 4YelIOBEKa. PelMruo3Hbie BO33pECHUSI.
CoBpeMEHHBIE HAY4YHbIE TEOPHH.
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CxoncTBO  4yenoBeka € KMBOTHBIMU. (CHCTeMAaTHMYecKoe IIOJOKEHHE  YelOBeKa.
CBuzeTenbcTBa CXOACTBA UEIOBEKA C JKHBOTHBIMHU: CPaBHHUTEIhHO-MOp(doiorudeckue,
IMOpHONIOTHYECKUE, (U3HOIOr0-OMOXUMHUYECKUE, ToBeAeHYecKue. OTIHYUs 4YeloBeKa OT
KUBOTHBIX. [IpsIMOX0kK/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE TrOJOBHOTO
MO3Ta U BTOPOW CUTHAJILHON CUCTEMBI.

JBuxkymme  cuiabl  (pakTophl) — aHTpONOreHe3a:  OWONOTHYECKHe,  COIUaTbHBIC.
CooTHoIIeHHE OMOJIOTUYECKIX U COLUATBHBIX (PAKTOPOB B AHTPOIIOTCHE3E.

OcHOBHBIE CTaJUU aHTpororeHe3a. PanHue denoBekooOpa3Hbie 00€3bsHBI (TIPOKOHCYITHI)
U paHHHE TOHTHbI — OOLIUE MPEIKH YeT0BEKOOOpa3HbIX 00€3bsiH U JI0ei. ABCTPaIONUTEKU —
JBYHOTHE INPEIKH JIIoAcH. YenoBek ymenbld, NEepBble U3TOTOBJICHUS OpYyAUN Tpyna. Uemosek
IPSIMOXOJISAIINI U TIEPBBIN BBIXOJ Jtoned 3a mpeaensl Adpuku. YenoBek reiinenbOeprekuii —
00IIMii MPeIOK HeaHAEPTATHLCKOTO YEJIOBEKA U YeJIOBeKa pa3yMHOTO. UeIoBeK HeaHIepTaIbCKUMA
Kak BHJ JIIOJIEH XOJIOJHOTO KiuMara. YeaoBeK pa3yMHbIA COBPEMEHHOIO THIA, JEHHUCOBCKHUM
YelI0OBEK, OCBOCHNE KOHTHHEHTOB 3a npenenamu Adpuku. [laneoreneTnka u majieoreHOMUKA.

DBOJIOIUS COBPEMEHHOTO YelOBeKa. ECTeCTBEHHBI OTOOpP B TOMNAIMSIX YEIOBEKa.
MyTanonHsIi miporiece u nmoaumopdusM. [lonmynsuroHHbIEe BOJHBI, Apeld reHOB, MUTpALUs U
«a(dexT ocHOBaTENA» B MOMYJALUAX COBPEMEHHOTO YeJIOBEKA.

Uenoseueckue pacel. [lonsitue o pace. bonbiime packl: eBpomeougHas (eBpasuiickas),
aBCTPAJIO-HETPOHIHAS (PKBAaTOpPHAJIbHASI), MOHTOJIONIHAS (a3UMaTCKO-aMepHKaHCKas). Bpems u
NyTH pacceleHWsl 4YeloBeKa MO IulaHere. EauHCTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucnocoOneHHOCT,  4YeldoBeKa K  pa3HbIM  YCIOBHUSIM
OKpyKaromien cpensl. BausHue reorpaduueckoid cpensl U apeiida reHoB Ha MOP(OIOTHIO U
(U3UOIIOTHIO YeTIOBEKa.

MexauciurimHapasle  MeToabl B (u3nueckor  (OMOJOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHAS. ~ AHTPOMNOJIOTHST W MAJCOAHTPOIIOJIOTHSl  YEJIOBEYECKUX  MOMYJISALIHM.
buocouuaneHble  WCCleNOBaHUS ~— NPUPOABI  4YelloBeka.  VcciemoBaHue — KO3BOJIOLIMH
OMOJIOTUYECKOTO U COLMATBHOTO B YEIIOBEKE.

JdemoHcTpauuu

[Toptpetsi: Y. HapBun, JI. Jluku, A. . Porunckuii, M. M. I'epacumos.

Tabmumet uw  cxembl: «MeETOIBI  aHTPOMOJIOTHHY, «l OJOBHOW MO3T 4YeloBEeKay,
«UYenoBexkooOpa3Hbie 00€3bsHBI», «CKENIeT 4elnoBeKa M CKeleT MuMMaH3ey», «PymuMeHTsl u
aTaBU3MbD», «J/IBHXKyIIME CHJIBI AHTPONOrEHEe3a», «IDBOJIIOIMOHHOE JPEBO YEJIOBEKa»,
«ABcTpanonurek», «HYemoBek ymenblit», «UenoBek npsaMOXoasuuiny, «/eHuCOBCKUNA YeTOBEK»
«Heangepransup», «KpomanboHIb», «l[Ipenku uenoBeka», «ITambl HBOJNIOLNUU YEJIOBEKa»,
«Pacpl yenoBekay.

O06opynoBaHue: MYJISDKH OKaMEHEJIOCTEH, MPEeIMETOB MaTepUaIbHON KYJIBTYpPhl TIPEIKOB
4yenoBeka, penpoaykiuu (dotorpaduu) KapTUH € MHUGDOJIOTHYESCKUMH U OUOICHCKUMH
CIOKETaMH MIPOUCXOXKICHHSI YelioBeKa, ¢oTorpadu HaXOJA0K MCKOMAEMbIX OCTAaTKOB YEIOBEKA,
CKEJIET YeJIOBEeKa, MOJIETb Yepera 4YeloBeKa W Yepera HIMMIIaH3€, MOJIEIb KUCTH YeJOBeKa U
KHCTH IIMMIIaH3€, MOJIETIN TOPCa MPEAKOB YEJIOBEKA.

Jladoparopnasi paGora «/3yueHne OCOOCHHOCTEW CTPOCHMsI CKeJieTa 4YelIOBEKa,
CBSI3aHHBIX C MPSMOXOKICHUEM).

IIpakTyeckas padora «I3yueHne 3K0JOTNYECKUX aJanTallui YEIOBEKay.

Tema 6. DJkojioruss — Hayka O B3aHMOOTHOUIEHHMSIX OPraHU3MOB M
HAJOPraHU3MEHHBIX CHCTEM C OKpY:Kaloluleid cpenou
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3apoxaeHre W pasBuTHe SKojoruu B Tpymax A. ['ymbGompara, K. @. Pymwse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun skonoruu. CBsi3b
HKOJIOTUU C APYTUMH HayKaMHU.

Metoasl skonoruu. [loneBbie HaOmoAEHNA. DKCIEPUMEHTHI B AKOJIOTUU: MPHUPOJHBIE U
nabopaTopHbeie. MoaenupoBaHue B KOJIOTHH. MOHUTOPHUHT OKPYKAIOIICH CPEJbl: JTOKATbHBIH,
PErnoOHAIBHBIN U TTT00ABHBIN.

3HAUEHUE SKOJOTMYECKUX 3HAHUM MJIs 4YeloBeKa. DKOJOTMYECKOE MHUPOBO33PEHHUE KaK
OCHOBa CBsA3€H uenmoBedecTBa ¢ mpupoaord. DopMHUpOBAHUE SKOJIOTHYECKOW KYIbTYpPhl H
9KOJIOTMYECKON TPaMOTHOCTH HACEJICHHUS.

JdemoncTpanuu

[optpetsi: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, D. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupl u cxembl: «Pazaensl skomorun», «MeToabl 3Kojorumn», «CxemMa MOHUTOPHUHTA
OKPY’KaIOILEH Cpebl».

JlaboparopHas padora «/3yueHre METOJ0B SKOJIOTMYECKUX HCCIIEIOBAHUI.

Tema 7. Opranusmbl 4 cpeja 00MTAHUS

Oxoyiorudyeckue  (GakToppl M 3aKOHOMEPHOCTH HX jAeucTBusa.  Kiaccudukarus
HKOJIOTHYECKUX  (akTOpoB:  aOMOTHYEeCKHe, OHOTHUECKHe, aHTpomoreHuele.  OOmme
3aKOHOMEPHOCTH JIeHCcTBUS 3KojIornyeckux pakropos. [Ipasuno munumyma (K. npenrens, FO.
JIn6ux). TomepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOMOHTHBIC OPTAaHU3MBI.

Abuotndeckue (akTopbl. CBET Kak 3KoJIOTHUeCKUi ¢dakTop. [lelicTBUe pa3HBIX Y4acCTKOB
COJIHEYHOTO CIIEKTpa HAa OPTraHU3Mbl. ODKOJOTMYECKHE TPYMMbl PACTEHUW M JKUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CUrHanpHas posb cBeta. @oTonepuoansm.

Temmneparypa kak sKkojormyeckuii (axrtop. JleWicTBue TemriepaTypbl Ha OpPraHU3MBI.
[TolKuIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts kak skonormueckuit akrop. IIpucnocoOieHns pacteHuil K MOAICPKAHUIO
BojHOro Oamanca. Kiaccudukanust pacteHuii mo oTHomeHH0 K Boje. [Ipucrnocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXHUMA.

Cpenbl oOuTaHMs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TTyOWHHas
NOJNOYBCHHAs, BHYTPHOpraHU3MeHHas. DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHMS
opranu3MoB. [IpucrnocobaeHns OpraHu3MoB K JKU3HU B Pa3HBIX Cpesiax.

buonoruueckue putmel. BHemnne u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPTaHNU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HU.

XKuznennsie Gopmbl opranu3zmoB. [lonarue o xusHeHHOH (opme. JKuzHenHsle (Hopmbl
pacTeHuii: AepeBbsi, KYCTapHUKH, KYCTApHUYKH, MHOTOJIETHHUE TPaBbl, OJHOJETHUE TPAaBHI.
JKuznenneie (OpMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’pOOMOHTHL. OCOOEHHOCTH
CTpOCHHs ¥ 00pa3a KU3HHU.

buotnueckne ¢akropbl. Buapl OMOTHYECKMX  B3aUMOACWCTBUN:  KOHKYPCHIIHS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opMebl. [lapazutusm, koomnepaius, MyTyain3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyeOHM4YecTBO). Herpoduueckue  B3aUMOAECUCTBUS  (TONMHUYECKHUE,
dbopuueckue, (padpuyeckue). 3HaueHHE OMOTHYECKUX B3aMMOJICHCTBHMA ISl CYIIECTBOBAHUS
OpPraHu3MOB B cpesie ooutanus. [IpHHIINUIT KOHKYPEHTHOTO HCKITFOUEHUSI.

JdemoHcTpanuu

Tabmuipl u cxembl: «IKojgoruueckue (HakTopb», «CBETOBOHM CIEKTP», «IDKOJIOTHIECKUE
TPYMIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T €MIOKPOBHBIE )KUBOTHBIEY», «XO0JIOAHOKPOBHBIE
KUBOTHBIEY», «DU3NOIOTHUECKUE aJanTallii KUBOTHBIX», «Cpeapl OOUTAaHUS OPTraHU3MOBY,
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«buonorunyeckue put™Mey, «KusHeHusie Gopmbl pacTeHuit», « KuzHeHHble (OPMBI JKUBOTHBIX,
«9KocucTeMa IMHMPOKOIUCTBEHHOIO Jieca», «IDKOCUCTeMa XBOMHOro yecay, «llenmu mutanus»,
«XumraudectBoy, «[lapazutuzmy, «Konkypermusy, «Cumonosy», «KommeHcanusm.

O6GopynoBanue: repbapuu pPAaCTEeHWH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHHIO
pPa3IMYHBIX  DKOJOTHYECKHUX  (PAaKTOpPOB, TepOapuu  CBETONIOOMBBIX, TEHEIIOOMBBIX |
TEHEBLIHOCIIMBBIX PACTEHUH, CBETONIOOMBBIC, TCHEMIOOMBHIE W TEHEBHIHOCIHBBIE KOMHATHBIC
pacTenmsi, TepObapuM W KOJUICKIIMHM TEIUIOMIOOUBBIX, 3UMOCTOMKUX, MOPO30yCTONYHUBBIX
pacTeHuid, dYydena MTHII U 3BEpei, repObapuu pacTeHHM, OTHOCSIIUXCS K THTpoduUTaMm,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYII, KOJUIEKIUH KUBOTHBIX,
Oo0HUTAIOIUX B pasHbIX CpeAax, repbapuu M KOJUIEKIIMUA PACTEHUH W JKUBOTHBIX, OOJIaaroIIuX
YepTaMd TPHUCIIOCOONICHHOCTH K CE30HHBIM W3MEHEHHUSM YCIOBUU JKM3HH, repOapuu U
KOJUIEKIIUM PACTEHUN W JKUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (DOPM, KOJUIEKIUH KUBOTHBIX,
Y4acCTBYIOUIMX B Pa3IMUHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

JlaGopaTopHnasi pa6oTra «BbIsBICHHE TPUCTTIOCOOICHII OPraHU3MOB K BIUSHUIO CBETA.

JlaGopaTopnasi pabora «BbIsIBICeHHE MPUCIOCOONCHUN OpPraHU3MOB K BIIHSIHHUIO
TEMIEPATYPbI».

JladbopaTtopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 pPa3HBIX MECT
0oOUTaHUSD.

Tema 8. Jko/10rusi BUAOB M NOMYJIANMI

DKOJIOTHYECKHE XapaKTepUCTUKHU momyisituu. [lomynsanusa kak Ouonoruueckas cCHUCTEMA.
Pons HeomHOpomHOCTH cpeabl, Puznueckux OapbepoB W OCOOCHHOCTEW OWOJOTHH BHUIOB B
(dbopMUPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYPHI MOMYIIsiii. OCHOBHBIC TTOKA3aTEH IMOMYISIUU:
YUCJIEHHOCTb, IUIOTHOCTb, BO3PACTHAsI M TMOJOBasi CTPYKTYpa, POXKIAAEMOCTb, MPHUPOCT, TEMII
pocTta, CMepTHOCTb, MUTPALIHSI.

Okojnoruyeckas CTpykTypa nomynsuuu. OLeHKa YUCIEHHOCTH momyisuuu. JluHamuka
MOMYJISIUMU U €€ peryisiuus. bBUOTHYECKH MOTEHIMaN MOMyIssuui. MoaenupoBaHue JUHAMUKU
nonyisiuuu. Kpusbsle pocta uucineHHoctu mnonyiasauud. Kpusble BbDKHBaHUS. Perymnsuus
YUCIIEHHOCTH MOMYJSIIMMA: poiib (aKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIUX OT TIUIOTHOCTH.
Dxoyiorudeckue ctpareruu BuaoB (I- u K-ctparerun).

[TonsiTne 00 oskonmormveckod Huimie Buaa. Mectoobutanue. MHoOromepHass MOJEIb
skosornyeckord HumM JIx.M. Xatuuncona. Pasmepsl akosnornyeckoil Humu. [loreHuuansHas u
peann30BaHHAs HULIH.

Bun xak cucrema nomynanui. Apeansl BUAOB. BHAbl M MX KU3HEHHBIE CTpaTErHHU.
DKOJIOTUYECKUE HKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUS W MUTrpalil >KUBOTHBIX. buojmoruueckue WHBa3UU
Yy>KEPOIHBIX BUIOB.

JdemoHcTpanuu

IToprper: [Ix. M. XaTunHCOH.

TabmuIel 1 cXeMbl: «DKOJIOTHUECKUE XapaKTePUCTUKU MONMyasun», «lIpocTpaHncTBeHHas
CTpYKTypa momyisinun», «Bo3pacTHble nupamMuabl nomynsauuun», «CKOpOCTh 3acelieHus
MOBEPXHOCTU 3€MJIM PaA3JIMYHBIMM OpraHuzMamm», «Mopenb skosiorudeckod Humu k. .
XaTuYnHCOHAY.

O6opynoBanue: repOapuu paCTCHHA, KOJUIEKIIUN KUBOTHBIX.

JladopaTopnas padora «IIpucrnocoOnaeHus ceMsH pacTeHUM K pacCeICHUION.

Tema 9. Dxo0rusi coodoIIECTB. DKOJOTNYECKHE CUCTEMBI.
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CoobmectBa opranu3mMoB. buorieHo3 u ero crpykrypa. CBsI3M MEXIy OpraHu3MaMu B
OuoreHo3e.

OkocucrtemMa kak oOTkpeiTasg cucrema (A. JIx. Tencnu). DyHKIHOHAIBHBIE OJOKH
OpraHU3MOB B 3KOCHUCTEME: NPOAYLEHTHI, KOHCYMEHTBI, peaylueHThl. Tpoduueckue ypOBHHU.
Tpoduyeckue nenu u cetu. AGuornyeckue O10KkH 3KocucTeM. [10UBBI U HIIBI B 3KOCHCTEMAX.
KpyroBopoT BelecTB 1 NOTOK SHEPTUH B SKOCUCTEME.

OcHOBHbIE MTOKA3aTENIHN IKOCUCTEMBI. buomacca u npoayKius. DKOI0THYECKUE TUPAMUIbI
qyuces, OMOMacChl M SHEPTHUH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HanpaBieHHbIC
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKlleccuu. llepBUUHbIE M BTOPUYHBIE CYKIIECCHUU U HUX
OPUYMHBL.  AHTpOINIOTEHHBIE BO3JACHCTBHS Ha cykueccu. KimmakcHoe —cooOIIecTBo.
buopasHoobpasue u moaHoTa KpyroBOpoTa BEIIECTB — OCHOBA YCTOMYUBOCTH COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKOCUCHEMbl 03Ep U peK. IDKOCUcmemvl Mopeu U OKEeaHos.
Orocucmemvl myHop, 1eco8, cmenetl, NyCMulHb.

AHTpOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmuuus wmexay
AQHTPONOTEHHBIMU U TPUPOTHBIMU SIKOCUCTEMAMHU.

VYpb6oskocuctembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. ['opoackas diiopa u dayHna.
Cunantponuzanusi ropojckoil  ¢ayHel. buosornyeckoe M XO34HWCTBEHHOE 3HAuUCHHE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJCHCTBHUA  OpPraHW3MOB B
sKocuctemax. Ponb kackaomozo spgexma u 6ud08-30upukamopos (Kiuegvlx 6uoos) 8
@yukyuonuposanuu  dxocucmem. llepeHOC dHEPrMM W  BEIIECTB MEXIY CMEXKHBIMH
DKOCUCTEMaMH. YCTOWYMBOCTb OpPraHU3MOB, IOMYJSALUA W DOKOCHCTEM B  YCIIOBHUAX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3JACHCTBUM.

Mexanuzmor  8030eticmeus  3a2psA3HeHUll  PA3HLIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM VPOBHAX, OCHOBbl IKOJNOSUUECKO2O
HOPMUPOBAHUSI AHMPONO2EHHO20 B8030elicmausi. MeToI0IOTus MOHUTOPHHIA €CTECTBEHHBIX H
AHTPONOTEHHBIX 3KOCUCTEM.

JdemoHcTpanuu

[optper: A. Jlx. Tencau.

Tabmuiet u cxeMbl: «CTpyKTypa OMOLIEHO3a», « IKOCUCTEMA ITUPOKOIMCTBEHHOTO JIeCa,
«JKocucTeMa XBOMHOro Jieca», «DyHKUHMOHAIbHbIE TPYNIbl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemectB B 23KocucTeMey, «llenmu mnuTaHus (macTOMIMHAS, JETPUTHAsS)»,
«DKoJIOTHYECKass TUPAMHJIA YUCET», «IKOJIOTHIECKasl MIupaMua OMOMAacChl», «IKOIOTUYECKas
nupamunaa sHeprum», «OOpa3oBanue Oonora», «llepBuuHas cykueccus», «BoccraHoBieHHE
jJeca mocie moxapay, «IKOocucTemMa o03epa», «ArpoueHos3», «KpyroBopoT BEmIECTB M MOTOK
SHEPruu B arpoueHoser, «I[Ipumepsl ypooskocucTem».

O6opynoBanue: repOapuy PacTeHUI, KOJJICKIIMM HACEKOMBIX, Wydelia MTHI[ U 3Bepei,
repOapuu KyIbTYPHBIX U JTUKOPACTYIUX PACTCHH, aKBAPUYM KaK MOJIETh 3KOCUCTEMBI.

IIpakTuyeckasi padora «/3ydueHnue u onrcanme ypo0IKOCUCTEMBI».

JladopaTopnasi pa6ora «/3yueHue pa3HOOOpa3us MEJIKUX MTOYBEHHBIX YJICHUCTOHOTHX B
Pa3HBIX PIKOCUCTEMAX .

IKCKypeusi «IKCKypcHs B THINWYHBINH OMOreorieHo3 (B AyOpaBy, Oepe3HsK, eIbHHK, Ha
CYXOJOJBHBIN WM MOWMEHHBIN YT, 03€p0, 00TI0TO)».

IKeKypeHsi «IKCKYPCHsI B arpO3KOCUCTEMY (Ha TOJI€ WK B TETNTHYHOE XO3SUCTBO)».

Tema 10. Buocdepa — rinodanpHas IKocucTeMa
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buocdepa — obmennanerapras oOosouka 3eMid, TI€ CYIIECTBYET WJIM CYIIECTBOBaja
*u3Hb. Pa3BuTne npeacrasnenuii o buocdepe B Tpynax 3. 3iocca. Yuenue B. U. Bepnazackoro o
6uocdepe. Obnactu 6nocheps! u e€ cocran. JKupoe BeniecTBo Onocheps 1 ero GyHKINH.

3aKoHOMEpHOCTH cymiecTBoBaHus Onochepnl. OcobeHHocTn 6uochepsl kak riaodambHON
sKkocuctembl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTel BemiecTB H
OMOreOXMMHUYECKHE UKITBI (Yriiepo/ia, a30Ta). PUTMHUHOCTH siBIIeHU# B Ouocdepe.

3onansHOCTh OuoCchepsl. [lonsaTre o Guome. OcHOBHBIE OMOMBI CYIIH: TYH/Apa, XBOWHBIE
Jeca, CMEIIaHHbIE U HIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHBI, IyCTBHIHU, TPOIMUYECKUE Jieca,
BBICOKOTOPBS. KituMar, pacTUTENbHBINA U dKUBOTHBIM MUpP OMOMOB CYIIITH.

Ctpykrypa W (yHKIHS JKHUBBIX CHCTEM, OIEHKa HX PECYpCHOrO TOTEHIHalIa W
O6rochepHbIX QYHKIHUI.

JdemoHcTpanuu

[Toptpetsi: B. U. Bepnanckuii, 3. 3rocc.

Tabmumer u cxemsl: «['eochepsr 3emny, «KpyroBopot azora B mpupojae», «Kpyrosopor
yriaepojaa B mpupoae», «Kpyrosopor kucinopoaa B mpupojae», «KpyroBopot Boabl B IPUPOJIE»,
«OcHoBHBIE OuoMBI cymmny», «Kmumatudyeckue mosica 3emnm», «TyHnmpa», «Tairay,
«Cmemannbii - jec», «lllupokonuctBeHHbl Jec», «Cremby», «CaBaHHa», <«IlycThiHSY,
«Tponmyeckuii mecy.

O6opynoBanue: repOapuu pacCTeHU pa3HbIX OMOMOB, KOJUICKITHH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamolias cpeaa

DKOJIOTMYECKHE KPU3UChI M WX TNpUYHHBL Bo3zaeicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHue BO3IYyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHuMEe BoAHOW cpeabl. OxpaHa
BOJIHBIX pecypcoB. Paszpymenue nouBsl. OXpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue KiinMara.

AHTpPONOr€HHOE BO3JEHCTBME HA PACTUTENbHBIM M KUBOTHBIM Mup. Oxpana
PACTUTENBHOTO U KUBOTHOrO Mupa. OCHOBHbBIE MPUHLUIIBI OXpaHbl Ipupoabl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Teppuropun (OOIIT). boranuueckue caubl U 300J0THUECKUC
MapKu.

OcHOBHbBIE TPUHIIMIIBI YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA U MPHUPOAbI. ParmoHnanbHoOe
MPUPOJIONIONB30BAaHME M COXpaHEHWE OMOJIOTMYECKOro pasHooOpasus 3emiu. OoOmume
3aKOHOMEPHOCTH TI00aTBHBIX KOJOTHUECKUX KpHU3HCcOB. OCOOEHHOCTH COBPEMEHHOTO KpH3HUCa
U €T0 BEPOSITHBIC TTOCTIEACTBHSI.

Pa3BuTie METOAOB MOHUTOPUHIA PAa3BUTHS OMACHBIX TEXHOTEHHBIX IPOLECCOB.
Cucmemmubie uccnedosanusi nepexooa K pecypcocoepezaiowjeli U KOHKYPEHMOCHOCOOHOL
aHepeemuxke. buonocuyeckoe pasnoobpasue u duopecypcvl. Hayuonanvhnuvle ungopmayuonnule
cucmemyl, obecneuusarouue OOCMyn K UHGOPpMAYUU NO COCMOAHUIO OMOENbHBIX 6UO08 U
akocucmem. OcHo8bl IKOpeaburumayuu IKOCUcmem u cnocob6o8 60pvobl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazeMHbIX 9KOCUCTHEM.

JdemoHcTpanuu

Tabmuubl u  cxembl: «3arps3HeHue armochepb», «3arps3HeHue TuaApochepby,
«3arps3Henne  TouBbl», «llapHukoBBIT  AddexT», «Ocobo oXpaHIeMble MPUPOIHBIC
TeppuTOpUn», «MOAENU yIpaBiIsieMOro MUpa.

Ob6opynoBanue: ¢ororpaguu OXpaHSAEMBIX pPACTCHHA U JKUBOTHBIX KpacHoi KHHUTH
Poccuiickoit ®denepanun, KpacHol KHUTH pernoHa.
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'H
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOYy4YalOIIMMUCS
IpOTpaMM CpeAHEro o0IIero 00pa3oBaHus: JUYHOCTHBIE, METAPEAMETHBIC U IPEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX Pe3y/lbTaTOB OCBOEHUS MPOTPaMMbl MO OHOJOTHH BbIAEIEHBI
CIICMYIONINE COCTaBIAIONIME: OCO3HAHWE OOYYaIOIMIMMHCS  POCCHMCKON  I'pakIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIHLHOCTH M CAMOOIPEAENICHUIO,
Hanuuyue momueéayuu K OOydeHHIO OWONOTHH, yelneHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXACHHUI JIMYHOCTA HAa OCHOBE KITFOUEBBIX IIEHHOCTEH M UCTOPUYECKHX TPAAULIUN PA3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOGHOCMb U CHOCOOHOCMb OOYUYAIOIIUXCSl PYKOBOACTBOBATHCSA B
CBOEM  JESATENIbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAMH, TMPUCYIIUMHU  CHCTEME
Ouonorndyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUS ~ SKOJOTHMUECKOW  KYIbTYPHI,
cnocooHoCmu cmasumy UENHA U CTPOUTH KU3HEHHBIC MIJIaHBbI.

JInuHOCTHBIE Pe3yabTaThl OCBOCHUSI MPOTPaAMMbI 110 OMOJIOTUH JAOCTUTAIOTCS B €AMHCTBE
yueOHOM M BOCTIHUTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCUHCKUMHU
COLIMOKYJIbTYPHBIMH, UCTOPHYECKHUMH M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPHHSTHIMU B
o0ImiecTBe MpaBWIaMH U HOPMAaMU MOBEICHHS M CIIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHMS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHs BHYTPEHHEH MO3UIMH JIMYHOCTH, MATPUOTH3MA U
YBa)XEHUSI K 3aKOHY W IPaBOMOPSAKY, YEJIOBEKY Tpyla U CTapuieMy MOKOJIEHHIO, B3aUMHOIO
YBOXCHHS, OEPEeKHOTr0  OTHOIICHHWS K  KyJAbTYpHOMY  HACIEIUI0O H  TPAJAUIHSIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickont denepannu, MpUpoOaEe U OKPYKAIOLIEH cpeie.

JInaHOCTHBIE Pe3ybTaThl OCBOCHHS Y4eOHOro mnpeamera «buonorusy I0IKHBI OTpaxarhb
TOTOBHOCTb M CITOCOOHOCTh O0YyYaroOIMXCs PYKOBOJICTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEH JUYHOCTH, CHCTEMON IICHHOCTHBIX OpPHUEHTAIlui, TMMO3UTUBHBIX BHYTPCHHHX
yOeXIeHUI, COOTBETCTBYIOIIUX TPAJWIMOHHBIM IICHHOCTSAM POCCHICKOro  oOIIecTBa,
pacivpeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B MPOIECCEe pean3alliii OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIBHOMN I€ATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHUS

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLIMU  OOydaromierocs Kak aKkTHBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M 0OsS3aHHOCTEH, yBa)KEHHE 3aKOHA W
MIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH NESATEIBHOCTH NMPU CO3JAaHUU YYEOHBIX MPOEKTOB,
pelieHny yueOHbIX U MO3HABATENbHbBIX 3a/1a4, BHIITOJHEHUH OUOJIOrMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSITh COOCTBEHHYIO TO3MIIMIO IO OTHOIICHHIO K SIBICHUAM
COBPEMEHHOM KHU3HHU U OOBICHSATH €€;

YMEHHE YYUTHIBAaTh B CBOMX JCHCTBHSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pasHBIMU yOEXKIECHUSIMHU, KyIbTYPHBIMH LIEHHOCTSIMA U COLIMAIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHHUS Y4EOHBIX,
MO3HABATENIBHBIX M HCCIIEOBATEILCKUX 3a/lad, YBAKUTEIHHOTO OTHOIIEHUS K MHEHHUIO
OTIOHEHTOB NP 00CYXJAEHUU CITIOPHBIX BOMPOCOB OMOIOTUYECKOTO COAEPIKAHMUS,;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOI 1€ATENbHOCTH;
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2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpPMHUPOBAHHOCTH POCCHICKON TPaXKIAHCKOM UICHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBO S3bIK U KYJIBTYPY, MIPOLIUIOE M HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOUIEHHE K NPHUPOJHOMY HACIEAUI0 M MaMATHUKAM IPUPOJIBI,
JTOCTH>KEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/E;

CIIOCOOHOCTh OLIEHWBATh BKJAJ POCCUUCKUX YYEHBIX B CTAHOBIICGHHE U pa3BHUTHE
OMOJ0TUY, TOHUMAaHUS 3HAY€HUs OMOJIOTUY B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOTO OOIIECTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUHUCKOTO HApoa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOTO OYAyLIero;

OTBETCTBEHHOE OTHOIIEHHME K CBOUM POJUTENSIM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEW CEMEHHOMN *U3HU B COOTBETCTBUU C TPAJAULIMSIMHU HAPOJIOB
Poccnu;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

MOHMMAaHKE YMOLIMOHAIBHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@XEHHIO B DPa3HBIX BHJAX HCKYCCTBA, CTPEMIJICHHE MPOSBIATH
KauecTBa TBOPUYECKOMN JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (GOPMHPOBAHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAIBHOI0 (JIArONOoJTyqusi:

MOHUMaHWE W pealin3alus 3JI0pOBOro M 0e30MmacHoro oopasa XKu3HU (310pOBOE MUTAHUE,
COONIOZICHHE TUTUECHUYECKHUX MPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHass ¢uU3MUYECKass AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHHE IEHHOCTH TPaBWJI HWHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO 0O€30IacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3/I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAaHHE TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJICHUS aKOTOJs,
HapKOTUKOB, KypeHHs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0II00UE;

TOTOBHOCTb K aKTUBHOM J€ATEIHHOCTH TEXHOJIOTMYECKON M COLIMANIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATH U CaMOCTOSTENIbHO  BBIIOJHATH  TaKylO
NeSITEIbHOCTD;

MHTEpEC K pa3nuyHbiM cepam mpodecCHOHATBLHON AESITeNbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBIN BBIOOp OymyIieii nmpodeccuu U peaTn30BbIBATh COOCTBEHHBIE )KU3HCHHBIE TIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpA30BaHHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) 3K0JIOTMYEeCKOr0 BOCTIUTAHUSA:
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9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIICHHE K MPHUPOJIe KaK UCTOUHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CYILECTBOBAaHMUS,;

MOBBIIICHUE YPOBHS SKOJOTHYECKOW KYIbTYphl: MPUOOPETEHHE OMbITa TUIAHUPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH Cpebl;

OCO3HaHHUE TTI00aJIBbHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U yTel UX pelieHus;

CIIOCOOHOCTH MCMOJB30BaTh MPUOOpPETaeMbIe TIPU W3YYCHUH OWOJIOTUU 3HAHUS U YMEHUS
IpHU PEIIeHUH TPOOJEM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOJONOIB30BAHHEM (COONIOICHNE
IpaBUJI MOBENECHHS B MPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B 3KOCHUCTEMAX,
OXpaHy BUJOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HEINPHUATUE NCUCTBUM, MPUHOCAIIMX BpEJ OKPYKAKOLIEH NPUPOIHOU CpeEXE,
YMEHHE MPOTHO3UPOBATH HEOIArONMPUSATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEANPUHIMACMBIX
JIEUCTBUI U MPEIOTBPAIATH UX;

HaJIU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHNS, SKOJOTWYECKONW KYJIbTYpbI, OIbITa
JEATEIbHOCTH  SKOJOTUYECKOW HAIpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMMH B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLHUAIIBHOW IPAKTUKE, TOTOBHOCTU K YYACTHIO B
MPaKTUYECKON JEATEIbHOCTH 3KOJIOTMYECKON HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKd ¥ OOIIECTBEHHOM TMPAKTUKH, OCHOBAHHOTO Ha JUAJIOTEe KYIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE A3BIKOBOM M UNTATEIBCKON KYJIbTYpPbI KaK CPEICTBA B3AMMOICHCTBHS
MEXIY JIOJIbMU U TIO3HAHUSI MUDA;

NOHMMaHue cnenu(uku OMOJIOTMM KaK HayKH, OCO3HaHHS €€ ponu B (HOPMHUPOBAHUU
PaAlMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHUHU 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MUpEe KakKk O €IWHCTBE TMpPHUPOAbI, 4YeloBeKa M oOullecTBa, B I[O3HAHUU MPHUPOJHBIX
3aKOHOMEPHOCTEH M pelIeHnH MpoOieM COXpaHEHUsI TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OHMOJIOTHH JUISI COBPEMEHHOW ITMBUIIM3AINH: 00CCIICUCHHUS
HOBOT'O YpOBHSI Pa3BUTHUSl MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemarh pecypcHble MpoOieMbl pa3BUTUS YEIOBEUECTBA, MOUCKA MyTe BBbIXOJa U3 TNI00aIbHBIX
IKOJIOTHUYECKUX TIPOOJIeM u o0ecTieueHus nmepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIlMOHATEHOMY
UCTIOJIb30BAaHUIO TIPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OMOJOTHYECKUX 3HAHUU B LIEJISX TOBBIIMICHUS OO0IIen
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIIMOHAIHHOU
IPaMOTHOCTH 00yJaroumxcs, opMUpyeMor IpU U3y4eHUN OHOJIOTUY;

MOHUMAaHWE CYIIHOCTH METOJOB IO3HAHMS, HMCIOJIb3YEeMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJydyaeMble 3HAHUS [Js aHaiu3a M OOBSCHEHUS SIBICHUMN
OKPYXKAIOIIeT0 MHUpPAa M MPOUCXOAUIMX B HEM H3MEHEHMH, YMEHHE JelaThb O0OCHOBaHHBIE
3aKJTFOYCHHUS. HA OCHOBE HAyYHBIX (DAKTOB W MMEIOMIMXCSA JAHHBIX C IEThI0 MONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJB30BaTh OHOJOTHYECKHE 3HAHUS Ji pelIeHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIUSIX;

OCO3HAHUE IIEHHOCTH HAY4YHOU JEeATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISATH MPOCKTHYIO U
HCCJIEI0BATENbCKYIO ACSITENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa3OBaHUIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAaHUN 1O OHOJOTMUM B COOTBETCTBUU C >KU3HEHHBIMU
NOTPEOHOCTAMH.
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METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3ylbTaThl OCBOSHHUS y4eOHOTO mpenmera «bHoJOrus» BKIIOYAIOT:
3HAYMMbIe i1 (OPMHUPOBAaHUS MHUPOBO33PCHHS  OOYYAIOIIUXCS  MEKIUCIUTUTMHAPHBIC
(MeXmpenMeTHbIE) 00IIeHAYYHbIC TIOHATHS, OTPAXKAIOIINE IETTOCTHOCTh HAYYHON KapTHHBI MUpa
U crienu(rKy METO/IOB IMO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (BEUIECTBO, SHEPTHUS,
SIBJICHUE, TPOLIECC, CUCTeMa, HAay4HbIH (HaKT, MPUHIUN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIeOBaHNe, HAOIIOJCHUE, U3MEPEHUE, SKCIEPUMEHT W JPYTHE); YHUBEPCAIbHBIC
ydeOHble JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIISITUBHBIE), 00ECIICUYNBAIOIINE
dbopmupoBanre (PyHKIHOHAIBHON TPAMOTHOCTH M COLIMAIBHOW KOMIIETEHIIMU OOYdYaromInuXCs;
CIIOCOOHOCTH o0yJarmuxcs UCIIOJIb30BATh OCBOCHHBIE MEXIUCIUTITHHAPHBIC,
MHUPOBO33PEHUYCCKHE 3HAHWS W YHUBEPCAIbHBIC YydYeOHBIC ACHCTBUS B IIO3HABATECIBHOW H
COIMAJIBHOM MPAKTHUKE.

B pesynprare wu3ydeHuss OHONOTMHM Ha YPOBHE CpPEOHEro oOmero oOpa3oBaHUS Y
oOyudatomierocss OyayT copmupoBaHbl MO3HABATENbHBIE YHHUBEPCAIbHBIE Y4eOHBIC NEWCTBUSA,
KOMMYHHKATHBHBIC YHUBEPCAJIbHBIC YUEOHBIC NEHCTBHS, pETYJISTHBHBIC YHHBEpPCAIbHBIC
y4eOHbIC ISHCTBHUS, COBMECTHAS ICATEILHOCTb.

MeranpeaMeTHbIe Pe3yNbTaThl OCBOSHUS IMPOTPAMMEBI CPEIHEro 0O0IIero oO0pa3oBaHUS
JOJIKHBI OTPAXKaTh:

OsgiiaieHne yHHBEpPCATbHBIMH Y4eOHbIMU MO3HABATEILHBIMH 1€l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENILHO (POPMYIMPOBaTh M aAKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCTIONB30BaTh IPH OCBOCHWW 3HAHWUH TPHUEMBI JIOTHYECKOTO MBIIUICHHS (aHAIH3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKaAIMK, OOOOIICHMS), PAaCKpbIBaTh CMBICT OHOJOTHUYECKHX
MOHSITH (BBIICIATH HX XapaKTEPHbBIE MPU3HAKHN, YCTAHABIMBATh CBS3H C JPYTHUMHU MOHATHSIMH);

OTIpEICNIATh LETN MAEATEIbHOCTH, 3aJaBasi MapaMmeTpbl U KPUTEPHUH WX JOCTHIKEHUS,
COOTHOCHTD PE3YJIbTaThI JACATEIBHOCTH C IIOCTABJICHHBIMH LIEJISIMU;

UCTIOJIB30BaTh OWOJIOTHYECKUE TOHATHS IS OOBsSCHEHHS (AKTOB W SIBICHUH JKHUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, JICHYKTUBHBIC, [0 AaHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH W TPOTUBOPEYHUS B PACCMaTPUBAEMBIX SIBICHHSX, (HOPMYIHPOBATH
BBIBOIBI M 3aKJIFOUCHHS,;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUISl MPEACTABICHUS CYIIIECTBEHHBIX CBS3EH U
OTHONICHUN B M3y4aeMbIX OHOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOTO poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHATN3a UMEIOIINXCS MaTepHaTbHBIX
¥ HEMaTEepPUAIBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBHI B JESATEIBHOCTh, OIICHWBATh COOTBETCTBHE PE3YIHTATOB LEJSAM,
OILICHUBATh PUCKH MOCIIEICTBUI NEATETLHOCTH,

KOODJWHUPOBATh W BBIIOJHATE Pa0OTy B YCIOBUSX pPEaTbHOTO, BHPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEeM.

2) 6a30BbIe HCCIEA0BATEIbCKUE IEHCTBUS:
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BJIAJICTh HaBBIKAMHU Y4EOHO-HCCIIEIOBATEIBCKONH U MPOEKTHOW JIEATEIILHOCTH, HaBBIKAMHU
paspeuieHus npoOieM, CocOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOMCKY METOJIOB
pEUIeHUs TPAKTUYECKUX 33]1a4, TPUMEHEHUIO PA3IMYHBIX METOJIOB TIO3HAHNUS;

UCTIONIB30BaTh PAa3JIUYHbIC BUIBI ACATEIBHOCTH II0 TIOJIYYECHHIO HOBOTO 3HAHHS, €ro
UHTEPIpPETAINU, TPEOOPa30BAaHUIO W NMPUMEHEHHIO B YYEOHBIX CHUTYyaIUsX, B TOM YHCJE IPH
CO3IaHUH YUEOHBIX M COI[UAIBHBIX TPOEKTOB;

dbopMUpPOBaTh HAYYHBIA TUI MBIILICHUS, BIAJACTh HAYYHOU TEPMUHOJIOTHEH, KITIOYEBBIMU
TOHATUSIMHU U METOIAMHU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4yl B 0Opa30BATECIbHOU ACATEIHHOCTH W
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M U aKTyalM3MpPOBaTh 3a7ady, BBIABUTATh
THIOTe3y €€ pelleHus, HaXOAWTh AapTyMEHTHI JUIsl JOKa3aTelbCTBa CBOMX YTBEPXKICHUH,
3a]1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

AHAIM3UPOBATh TIONYYEHHBIE B XOJIE PEUICHUS 3aJaud pe3yabTaThl, KPUTHYECKH
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IICJICHANIPABICHHBIN ITOMCK IMEPEHOCAa CPEICTB M CIIOCOOOB JCHCTBUS B
npo(hecCHOHATLHYIO CPey;

YMETh TEPEHOCHTHh 3HAHUS B  T[O3HABAaTEIbHYI0O H  TMPAKTHUYECKYI0  0O0JacTw
KHU3HEICATEILHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00IacTei;

BBIIBUTATh HOBBIC HJCH, MPEAJiaraTb OPUTHHAIBHBIC MOJIXOABl U PEUICHHS, CTaBHUTH
pOOJIEMBI U 3a/1a4H, JOITYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OPHUEHTHPOBATHCS B PA3IMYHBIX HCTOYHWKAX HHGPOpMAIHK (TEKCTEe Y4eOHOro MocoOus,
HAYYHO-TIOMYJISIPHOM JUTEepaTrype, OMOIIOTUYECKUX CIIOBAPSX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHEeTe), aHAIM3UPOBaTh WH(POPMALMIO PA3IMYHBIX BUAOB U (Gopm
NPEJICTaBJICHUS, KPUTUIECKH OLICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(GopMyHpOBaTh 3ampoChl M TMPUMEHATH DPA3IUYHBIE METOABI TPU TIOUCKE W OTOOpe
Ounonoruveckoi nHGOpMaIUU, HEOOXOAUMOH JIJIsl BBITIOJIHEHUS YUeOHBIX 3a/1a4;

NpHOOpETaTh OMBIT HCMOJIB30BaHUS WH(OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTHUBHOTO UCIIOJIB30BAHMUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIBHYIO (OPMY TMPEACTABICHUS OWOJIOTHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYToe);

UCIIONIb30BaTh HAYYHBIN SI3BIK B KA4eCcTBE CpPEICTBA MpH paboTe ¢ OMOIOTHYECKOi
uHpOpMannel: TPUMEHITh XUMHUYECKUE, (PU3MUECKUEe W MaTEeMaTWYCCKHE 3HAKH M CHMBOJIBL,
dbopmysel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-
CUMBOIIMYECKUE CPEACTBA HATIISTHOCTH,

BJIQJICTh HABBIKAMHU pACMO3HABAHUS U 3alUThl MHGOpMAIUU, HHPOPMAIIMOHHON
0€30MacHOCTH JIUYHOCTH.

OsgiiaieHne YHHBEPCATbHBIMH KOMMYHHKATHBHBIMU 1€ CTBUSIMH:

1) o6menmne:

OCYIIECTBIISITh KOMMYHHKAITUU BO BCEeX cdepax KU3HU, aKTUBHO Y4aCTBOBATh B JHAJIOTE
WINA JUCKYCCUU TI0 CYIIECTBY OOCYXKIAaeMOH TeMblI (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBAThH
CYXJICHUS OTHOCHTEIBHO BBINIOJHEHHS TMpeaiaracMoil 3aiadd, YYHTHIBATb HMHTEPECHl W
COTJIACOBAHHOCTh MO3ULIUN APYTUX YIACTHUKOB TUAIIOTA WK TUCKYCCHH);
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pacrno3HaBaTh HeBepOaJbHbIE CpEeACTBA OOIIEHUS, MOHMMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOH(JIMKTHBIX CUTYAIMd, YMETh CMSATYaTh KOH(MIUKTHI U
BECTH MIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHHS U B3aUMOJCHCTBUS, MOHUMATh HaMEPEHHUS
JOPYTUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOLICHHE K COOECeTHUKY U B KOPpEeKTHOU (opme
(bopMyITHUPOBATh CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW W MHIWBUIYaIbHOU pabOTHI MpH
pemeHnn 6MoIornyeckoi mpo0iaeMbl, 000CHOBBIBATH HEOOXOJUMOCTh MTPUMEHEHHS TPYIIOBBIX
dbopM B3aUMOJICHCTBUS MPH PEIICHUH YICOHOW 3a/1a4u;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH € y4y€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaXKJIOTO YeHa KOJUICKTHBA;

NPUHUMATH I[[ETH COBMECTHOW JESATeThbHOCTH, OPTaHU30BBIBATH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ TOCTHUKEHMIO: COCTAaBJAThH IUIAaH JEHCTBUHM, pACHPENENsSITh POJIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOThI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa U KAXKAOTO YJaCTHHKA KOMaHIbI B OOIIUI pe3ylbTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeyiaraTb HOBblE MPOEKTHI, OLICHUBATh HJEH C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYIIECTBIISATh TO3UTHBHOE CTPATETUYECKOE TIOBEICHHWE B PA3IUYHBIX CHUTYaIUsX,
MPOSIBIISATE TBOPYECTBO U BOOOpAKEHHE, OBITH MHUITMATUBHBIM.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU /1eiiCTBUAMM:

1) camoopranu3amnusi:

UCIIONIb30BaTh OWMOJIOTMUYECKWE 3HAHUS JJIsl BBIABICHUS NPOOJIEM M WX pEIICHUS B
YKU3HECHHBIX U Y4eOHBIX CUTYaIIUAX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUH 1IEJeBbIe U CMBICIOBbIE YCTAHOBKH B CBOMX
JNEHCTBUSAX M TMOCTYIMKaX MO OTHOIIEHHIO K XMBOW NMPHUPOJAE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TMO3HABATEIBHYIO NIEATEIHHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJayll B 00pa30BATEIBHOM JCSITCIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTABJIATh IUIAaH PEIICHHS MPOOJIEMBI ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPENNOYTCHUN;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIupsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHCE;

OLIEHUBATh MIPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (HYOPMHUPOBAHUIO M TIPOSIBIICHHUIO IIUPOKOH IPYIUIIMN B Pa3HBIX 00JIACTAX
3HAHWH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYyallUsIM, BHOCHTH KOPPEKTHUBHI B IESATEIBHOCTH, OIICHHBATH
COOTBETCTBUE PE3YIbTATOB LEJISIM;
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BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCuu Kak OCO3HAHUS COBEPIIAEMbIX AEHCTBHIA
¥ MBICITUTENIBHBIX TPOIIECCOB, UX PE3YIbTATOB U OCHOBAHH, HCIIOIH30BATh MPUEMBI pedIeKCHr
JUTSL OIICHKU CUTYAIluH, BBIOOpA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKEHUIO;

IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHsATHE CeOs M APYTrUX:

MPUHUMATE Ce0sl, MOHNUMAsi CBOM HEJOCTATKU M JIOCTOMHCTBA;

IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBaTh CIOCOOHOCTh OHUMATh MUP € TIO3ULIUH IPYTOTO YesIOBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOEHUS cojepxaHus ydeOHoro npeamera «buomorus» Ha
yrIIyOnEéHHOM ypOBHE OPUEHTHPOBAHbI Ha obecrieueHue nNpopuiIbHOr0 00ydeHus: 00yJaromuxcst
Oouonorun. OHM BKIIOYAIOT: crenuduyecKkue Uit OWONOTHHM HAayYHbIE 3HAHWS, YMEHUS U
CrocoObl JICHCTBUM TI0O OCBOCHMIO, WHTEPIPETAIMH W MPEeoOpa3OBaHUIO 3HAHWUM, BHUJIBI
JESTENIbHOCTH MO TOJyYEHUIO HOBBIX 3HAHUW M UX MPUMEHEHUIO B pa3jMYHbIX Y4eOHBIX, a
TaKk)Ke B PEAIbHBIX KU3HEHHBIX CUTyanusx. [I[peaMeTHbIe pe3yabTaThl IPEICTABICHEI 110 T0/1aM
U3Yy4YECHUSI.

[IpeameTHBIE pE3yNbTaThl OCBOSHUS ydeOHOro mnpenmera «buonorus» B 10 Kaacce
JOJIKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTH 3HAHUI O MECTE M POJU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAHUM E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B IMO3HAHWU 3aKOHOB TPUPOILI U
pelieHny mpobsieM paloHaIbHOTO MPUPOIONOIB30BaHuUs, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX
yU€HBIX B pa3BUTUE OUOJIOTHH;

BJIQJICHUE CHCTEMOIN OWOJIOTMUECKHUX 3HAHWM, KOTOpas BKIIOYACT: OCHOBOIIOJIATAIOIIHE
OMOJIOTUYECKHE TEPMHUHBI U TIOHATHUS (KU3HB, KJIETKA, OPraHU3M, METa0OoJu3M, TOMEOCTas,
caMOperyJIsLusl, CaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHUYUBOCTb, POCT U PAa3BUTHE),
ouonornueckue Tteopun (kimerounas Tteopus 1. IlIBamna, M. IIneiinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacleAcTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o meHTpax
MHOT000pa3usl M MPOUCXOXKICHHS KYIbTYPHBIX PACTEHUI), 3aKOHBI (€IUHOOOpas3usi MOTOMKOB
MEPBOrO MOKOJIEHHUS, pacCUICTNICHHUS, YUCTOTHI raMeT, He3aBUCUMOro HacienoBanus I'. Menzens,
TOMOJIOTUYECKHX PSAIOB B HacleICTBeHHOW wu3MeHunBocTH H. M. BaBuiopa), mpuHITUTIBI
(KOMILJIEMEHTApHOCTH);

BJIQJICHWE OCHOBHBIMH METOJaMHU HAYYHOTO MO3HAHUS, UCIOJIB3YEMBIX B OMOIIOTUYECKUX
MCCJICIOBAHMSX JKUBBIX 00BEKTOB (ONUCaHWE, U3MEpPEHUE, HAOMIOACHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHBbIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U SYKapHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4Hucje OakTepuii, rpubOB, pacTeHHIA,
JKUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM OPraHOB PACTCHH, KUBOTHBIX, YEJIOBEKa,
MPOIIECCOB JKU3HEACATEIHbHOCTH, MPOTEKAIINX B OpraHU3Max pacTeHWH, >KUBOTHBIX U
YEJI0BEKa, OMOJIOTHYECKUX MPOIECCOB: 0OMEHA BEIIeCTB (METa00IM3M), IPEBPAIICHHS SHEPTHH,
OpoXxeHus, aBTOTPOGHOTO W TETepOTPO(HOr0 THMOB NMUTaHUS, (GOTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, TaMeTOreHe3a, YMOpUOreHe3a, MOCTIMOPHUOHATILHOTO Pa3BUTHS, PA3MHOKCHUS,
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WHAMBUAYAIbHOTO Ppa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBHS TI'€HOB, Te€TEpO3Hca,
UCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTAHABIMBATh B3aMMOCBSI3M MEXIY OPTaHOMJAAMU KIETKH M HX (YHKIHSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U X (QyHKUUAMHU, MEXKIYy OpraHaMUd U CUCTEMaMHU OPTaHOB Y
pacTeHMii, >KMBOTHBIX W 4YelOBEeKa M HUX (QYHKIUSAMH, MEXAYy CHUCTEMaMH OpPraHOB M UX
GYHKIUSAMHU, MEXKIY dTamaMu OOMEHa BEIIECTB, dTalmaMH KJIETOYHOTO ITUKIA M YKU3HEHHBIX
[IUKJIOB OPTaHW3MOB, JTallaMd SMOPUOHAIILHOTO pa3BUTHS, TEHOTUIIOM H (EHOTHUIIOM,
dbeHoTunom u GpakTopamMu Cpeibl OOUTaHNS,

YMEHHE BBISBISTH OTIMYUTEIbHbIE NMPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIE pPAaCTEHH,
JKUBOTHBIX U YEIIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIONIUE APTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOIOTHIO 1
CUMBOJIMKY JJIsl JOKA3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;

YMEHHE pelaTh OWOJIOTUYECKUE 3aJaud, BBISBISATh MNPUYUHHO-CIEICTBEHHBIE CBS3H
MEXIY HCCIECIyeMbIMI OHOJOTUYECKUMH TIPOIECCAMH W SIBICHHUSIMH, [I€1aTh BBIBOABI U
MPOTHO3BI HA OCHOBAHHH TOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBINIOJIHATH JIAOOpaTOpHbIE M IMpPaKTHYECKHE padoThl, cOO0IaTh MpaBHia MPHU
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, TPOBEPSITh HUX OKCIEPUMEHTAIBHBIMUA CpPEICTBAMH,
dbopMynupys 1eNb UCCIeI0BaHMUS, aHATM3UPOBATH MTOJIYICHHBIE PE3YNIBTATHI U JeNIaTh BHIBOIBI,

YMEHHE Y4YacTBOBaTh B Y4eOHO-HCCIIEOBATEIHCKONH paboTe MO OMOJIOTHH, DKOJOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, U MYOJWYHO MPEICTABIATH
MOJTy4YEHHBIC PE3YJbTAThl HA YYCHUYECKIX KOH(EPECHIIHSIX;

YMEHHE OIICHWBAaTh JTUYECKHUE aCMEeKThl COBPEMEHHBIX WCCIEAOBaHUNA B 00IacTH
OMOJOTUM M MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJAOTBOPEHUE, HAlpaBiICHHOE
M3MEHEHHE TeHOMa U CO3/JaHKe TPAHCTEHHBIX OPTaHNU3MOB);

YMEHHE OCYIIECTBISITh OCO3HAHHBIN BBIOOp Oyaymiei mpodecCHOHaIbHOM AesTeNbHOCTH B
obnactu OMOJIOTHH, MEIUITMHBI, OMOTEXHOIOTHH, BETEPUHAPUH, CEIBCKOTO XO035HCTBA, TUIIEBON
MPOMBIIUIEHHOCTH, YIIyOJdsTh IO3HABATEIbHBIM HHTEPEC, HANpaBICHHBbIH Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH MpodecCHd W TPOJOJDKEHHWE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpTraHU3aIHAX CPEeIHEro MPO(HEeCCHOHATLHOTO U BBICIIET0 00pa3oBaHUsI.

[IpenMerHbie pe3ynabTaThl OCBOCHHs yueOHOro mpeamera «buwonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTH 3HAHUI O MECTE M POJIU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TMO3HAHWU 3aKOHOB
IPHUPOJBI U PEUICHUH JKOJIOTHYECKUX MPOOJIeM YeIOBEYECTBA, a TAKXKE B PEIICHHUU BOIPOCOB
pPAlMOHATILHOTO TPHUPOAOIOIB30BaHUA, UM B (OPMUPOBAHUU IIEHHOCTHOTO OTHOUICHHUS K
npupojie, OOIMIECTBY, YEJIIOBEKY, O BKJIaJ€ POCCUUCKUX M 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BHUTHE OMOJIOTHHY;

YMEHHE BJIAJIETh CHCTEMON OWMOJIOTMYECKUX 3HAHUU, KOTOPAsl BKIIOUACT OMPEICIICHUS U
MOHMMAaHHUE CYIIHOCTH OCHOBOIMOJAralomux OWOJIOrMYeCKUX TEPMHUHOB W TOHATHH (BUA,
sKocuctema, Owocdepa), Ouonormyeckue Teopuu (dBomonronHass Teopus Y. JlapBuHa,
CHUHTETHYeCKasi Teopusi sBoyounu), yueHus (A. H. CeBeproBa — O myTsX M HampaBJICHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbI (TeHETUYECKOro paBHOBecus Jx. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoactBa K. M. bapa), mpaBuna (muaumyma 1O. JIubuxa,
9KOJIOTUYECKON MUPaMUIBI SHEPTHH ), TUTIOTE3bI (runoTe3a «mupa PHK» V. 'nnbepra);
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YMEHHME BIAJETh OCHOBHBIMH METOJIaMU HAy4HOTO I[O3HAHUS, HCIOJIb3YEMbIMU B
OMOJIOTUYECKUX WCCIEAOBAHUAX J>KUBBIX OOBEKTOB M JKOCHCTEM (ONMHUCAHHE, H3MEpPEHHE,
HaOII0/IeHUE, SKCIIEPUMEHT), CIIOCOOAMU BBISBIICHUS M OIICHKH aHTPOMOTEHHBIX M3MEHEHHH B
PUPOJIE;

YMEHHE BBIACIATh CYIIECTBEHHbIE NPHU3HAKU: BUIOB, OMOrEOLIEHO30B, JKOCUCTEM H
ounocthepsl, CTaOWIM3UPYIOMIETO, ABMXKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOro O0TOOpa,
QUTOMATPUIECKOTO ¥ CUMIIATPUIECKOTO BU000pA30BaHUs, BIUSHUS JIBIKYIIUX CUJI BOJTIOLUN
Ha reHO(OH] MOMYJSIUHU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpelie OOMTaHUs, YepeloBaHuUs
HAIpPaBJIEHUH 3BOJIOLNHU, KPYTOBOPOTA BEILIECTB U TIOTOKA YHEPTHH B SKOCUCTEMAX;

YMEHHE YyCTAaHABIMBATh B3aMMOCBSI3M MEXAY MPOIECCAMU D3BOIIONUHU, IBUKYIIHMH
CWJIAaMH aHTPOIOTeHEe3a, KOMIOHEHTAMHU PA3JIMYHBIX 3KOCHUCTEM M MPUCHOCOOICHUSIMU K HUM
OpraHU3MOB;

YMEHHE BBISIBIISITh OTIUYUTEIbHBIC IPU3HAKH )KUBBIX CUCTEM, MPUCIIOCOOIIEHHOCTh BUIOB
K cpene oburaHusi, aOMOTHYECKUX M OMOTHYECKHX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3EH
OpPTaHU3MOB B COOOIIECTBAaX, aHTPOTIOTEHHBIX U3MEHEHHI B 9KOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE aPTYMEHThI, OMOJIOTMYECKYIO0 TEPMUHOJIOTHIO 1
CUMBOJIUKY [UIsl JOKa3aTelIbCTBa POJCTBA OPTaHMW3MOB pa3HBIX CHUCTEMATUYECKUX TPYIIIL,
B3aMIMOCBSI3M OPTaHU3MOB M CpeAbl OOMTaHUs, €IMHCTBA UYEIOBEYECKUX pac, HEOOXOIMMOCTH
COXpaHEHHUs] MHOT000pa3usi BUIOB M IKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPHUPOABI U
YeJI0BEYECTBa,

YMEHHE pelaTh OWOJIOTUYECKHE 3aJaud, BBISBISATh MPUYUHHO-CIEICTBEHHBIE CBS3H
MEXY HCCIEIyeMbIMI OHOJOTUYECKUMH TIPOIlECCAMH W SIBICHHUSIMH, [I€1aTh BBIBOABI U
MPOTHO3bI HA OCHOBAHHH TOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBINIOJIHATH JIAOOpaTOpHbIE M IMpPaKTHYECKHE padoThl, cOO0IaTh MpaBHia MPHU
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, TPOBEPSITh HUX OKCIEPUMEHTAIBHBIMU CpPEICTBAMH,
dbopMymUpys 1eNb UCCIeI0BaHMUS, aHATM3UPOBAThH MTOJIYICHHBIE PE3YNIBTATHI U JENIaTh BHIBOIBI,

YMEHHE Y4YacTBOBaTh B Y4eOHO-HCCIIEIOBATEIHCKONH paboTe MO OMOJIOTHH, DKOJIOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOILIECTB, U MYOJIWYHO MPEICTABIATH
MOJTyYEHHBIC PE3YJIbTAThl HA YYCHUYECKUX KOH(EPECHIIHSIX;

YMEHHE OIICHHBATh THUIOTE3bl W TEOPHH O MPOWCXOXKICHUM >KU3HHU, YEIOBEKa U
YeJIOBEYECKMX pac, O NMPUYMHAX, MOCHEACTBHUSIX U CIOco0ax MPeAOoTBpAlleHUs TI100abHbBIX
W3MEHEHUH B 6uocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oyaymiei mpodecCHOHaIbHOM JesITeIbHOCTH B
obmactT  OWOJIOTHMH, DKOJOTHH, TPUPOJOINONH30BAHMS, METUIMHBI, OHOTEXHOJIOTHH,
NICUXOJIOTHH, BETEPUHAPUU, CEIHCKOTO XO34WCTBA, MHILEBON MPOMBIIUIEHHOCTH, YIIIyOJsATh
MO3HABATEIIbHBIA HMHTEPEC, HAMpaBICHHBIH HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOMIEH
npodeccuu W TPOJOHKCHHE OHMOJOTHYEeCKOro OOpa3oBaHWs B OpPraHU3aIlUsAX CPEIHEro
po(hecCHOHANTLHOTO | BBICIIET0 00pa3oBaHUsI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
but6mmoreka [IOK
1 brosorns kax rayka 1 0 0 https://m.edso00.ru/7f41c292
bubmunoreka LIOK
2 JKuBble crucTeMbl U UX U3y4YECHUE 2 0 0 https://m.edsoo.ru/7fA16292
bubmunorexa LIOK
3 buosorns ketkn 2 0 05 https://m.edso00.ru/7f41c292
bubmunoreka LIOK
4 XuUMHUYeCcKasi OpraHu3aIus KJIECTKA 10 0 1 https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
° CTpocHHE 1 yHKLHH KICTKH 8 0 2 https://m.edso0.ru/7f41c292
6 OOMeH BellecTB U MpeBpalleHnue SHEPTUH B 9 0 1 bubmmoreka [JOK
KJIETKE https://m.edso0.ru/7f41c292
Hacnencrennas undopmarius u Bu6muotexa [JOK
7 < 9 0 0.5
peanuzanus e€ B KIIETKE https://m.edso00.ru/7f41c292
N but6mmoreka [IOK
8 HKHSHCHHLIA LI KICTKH 6 0 1 https://m.edso00.ru/7f41c292
Bbubmunoreka LIOK
9 Crpoenue u GyHKIUU OPraHU3MOB 17 0 1.5 https://m.edsoo.ru/7f41c292
Bbubmunoreka LIOK
10 Pa3MHOXeHUE U pa3BUTHE OPTaHU3MOB 8 0 1.5 https://m.edsoo.ru/7f41c292
11 I'enernka — Hayka 0 HaCIEACTBEHHOCTH U 2 0 0.5 Bu6muotexa [JOK
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N3MCHYMUBOCTU OPTaHN3MOB

https://m.edsoo.ru/7f41c292

but6mmoreka [IOK
12 3aKOHOMEPHOCTHU HACIEACTBEHHOCTH 10 1 https://m.edsoo.ru/7fA1c292
Bbubmunoreka LIOK
13 3aKOHOMEPHOCTH U3MEHYHUBOCTH 6 1 httos://m.eds0o.ru/7f416292
Bbubmunoreka LIOK
14 Peneruia wenoseka 3 0-5 https://m.edso0o.ru/7f41¢c292
bubmunoreka LIOK
15 CeneKiis Opranusmon 4 1 https://m.edso0.ru/7f41¢292
but6mmoreka [IOK
16 buotexHomorus u CHHTETHYSCKas OMOJIOTHS 4 1 https://m.edsoo.ru/7f41c292
17 PesepBHOe Bpems 1 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 14
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11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHUe pa3aesioB U TeM uudpoBbIie
Ne n/m P Konrpoabnsie IIpakTuueckue (wicpp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 3apoKJICHUE U Pa3BUTHE IBOJIOIMOHHBIX 4 0 0 bu6nuoreka [IOK
MIPEACTABICHUI B OMOJIOTUH https://m.edsoo.ru/7f41cc74
N bubmuoreka [JOK
2 M 14 0 2
HKPOIBOTIOLI 1 €€ Pesy IbTaTe! https://m.edsoo.ru/7f41cc74
. but6mmoreka [IOK
3 M 6 0 0
AKPOIBOIIOLIA H €€ PesyIbTaTE! https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHue u pa3BUTHE )KU3HU HA 15 0 15 Bbubmunoreka LIOK
3emite ' https://m.edsoo.ru/7f41cc74
Bbubmunoreka LIOK
5 [IpoucxoxaeHNE YeI0BEKa — aHTPOIIOTEHE3 10 0 1 https://m.edsoo.ru/7f41cc74
DKOJIOTHS — HayKa O B3aUMOOTHOIIICHUSIX
6 OpPTraHW3MOB M HaIOPTAaHU3MEHHBIX CHCTEM 3 0 0.5 bubmorexa [JOK
p . HoP . ' https://m.edsoo.ru/7f41cc74
C OKpYJKaroIel cpeaoi
bubmunorexa LIOK
! OprarusMel i cpesia OHTaHHs o 0 15 https://m.edsoo.ru/7f41cc74
. bubnuoreka [IOK
8 JKOIIOTHS BUIOB H HONYIAIMH J 0 0.5 https://m.edsoo.ru/7f41cc74
9 DKOJIOTHS COOOIIECTB. DKOJIOTUUECKUE 12 0 05 bubmoreka [JOK
CHCTEMBI ' https://m.edsoo.ru/7f41cc74
Bbubmunoreka LIOK
10 buocdepa — rmobdansHas skocucrema 6 0 0 https://m.edso.ru/7fA1ecT4
11 YenoBek 1 OKpy’KaloIas cpeaa 6 0 0 Bu6muotexa [JOK
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https://m.edsoo.ru/7f41cc74

12

PesepBHOE Bpems

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
ara uugppoBbIe
Nen/m  Tema ypoka Koutpoabsnbie IIpakTuyeckue A p
Bcero H3y4yeHUusi oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
buonorusa kak KOMIUIEKCHAsI HAyKa U bubmuorexa [JOK
1 1 0 0
KaK 9acTh COBPEMEHHOTO 00IIeCTBa https://m.edso0o0.ru/7f41c292
. bu6mmoreka [IOK
2 JKuBble cucTeMbl U UX CBOMCTBA 1 0 0 httos://m.edsoo.ru/7f41c292
3 YpoBHEBas opraHu3anus KUBbIX 1 0 0 bubmmoreka [JOK
CUCTEM https://m.edsoo0.ru/7f41c292
4 HcTopust OTKpBITHS U U3YUEHHUS 1 0 0 bubmmoreka [IOK
kietku. Knerounas teopust https://m.edsoo.ru/7f41c292
Meroasl MOJIEKYJIIPHON U KJIETOYHON
6uosoruu. [IpakTuueckas padora
«M3yueHne MeTo10B KJIETOUHOU bubmmoreka [IOK
5) 1 0 0.5
6uosioruu (xpomarorpadus, https://m.edsoo.ru/7f41c292
anexTpodopes, nuddepeHnuanpHoe
nentpudyruposanue, [1LP)»
Bbu6nuoreka [JOK
X i 1
0 FIMITCCIHI cocTap kieTi 0 0 https://m.edsoo.ru/7f41c292
7 MuHepanbHble BEIECTBA KIETKH, UX 1 0 0 bubmmoreka [IOK
Ouoorudeckas poib https://m.edso00.ru/7f41¢c292
Opranudeckrie BEeIECTBa KJIECTKU — Eub 1OK
nonmoTexa
I 1 :
8 Oekn. Jlaboparopuas padora 0 05 https://m.edso0o0.ru/7f41c292
«Ob6Hapyx)eHne OETKOB ¢ TOMOIIBIO
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KaueCTBEHHBIX PEAKLIAI)

9 CgoiicTBa, knaccudukarys U GyHKIIHHA 0 0 bubmuorexa [JOK
OenKoB https://m.edsoo.ru/7f41¢c292
Oprannueckue BemecTBa KIETKH — bubmmoreka [JOK

10 0 0
YTJIEBOIBI https://m.edsoo.ru/7f41¢c292

1 Oprannueckue BemecTBa KIETKH — 0 0 bubmmoreka [JOK
JIATIAABI https://m.edsoo.ru/7f41¢c292
Hyxkneunoseie kucnorsl. JIHK u PHK.

JlaGopatopnas pabota «MccnenoBanue bubnuoreka [IOK

12 0 0.5
HYKJICHHOBBIX KHUCJIOT, BBIIAEIEHHBIX https://m.edsoo.ru/7f41c292
U3 KJIIETOK Pa3InYHBIX OPTaHU3MOBY

13 Crpoenue u pyakuuu ATO. Jlpyrue 0 0 bubanorexa HOK
nykaeosuarpudocdarsr (HTD) https://m.edsoo0.ru/7f41c292
CexBenupoBanue JIHK. Metoapl

14 FGHOMI/IKE T aHCKI[I/IHTOMI/IKI/II[ 0 0 bubmmorexa [JOK

TP P ’ https://m.edso0o.ru/7f41¢c292
MIPOTCOMHKH
. bubmuorexa [JOK

15 Merozet cTpyKTypHO# OnosOrHH 0 0 https://m.edso0.ru/7f41c292

16 Tune! kietok. [IpokapuoTnueckast 0 0 bubmmoreka [IOK
KJIETKA https://m.edsoo.ru/7f41c292
CrtpoeHue 3yKapuOTUYECKON KIIETKH.

17 IT I:}.KTI/I‘{GCK}Z; pa60Ta «3yuenue 0 0.5 bubmmorexa [TOK

p . p N v ' https://m.edso0o.ru/7f41c292
CBOMCTB KJICTOYHON MeMOpaHbD»
bu6mmoreka [IOK
1 I1 i
8 OBEPXHOCTHBIN ammapar KJIeTKH 0 0 httos://m.edsoo.ru/7f41c292
OnHOMEMOpaHHBIC OPTaHOM/TBI Eu6 OK
19 kietku. [Ipaktuyeckas pabora 0 0.5 nonmorexa I

«I/I3yquHe JABMOKCHUA LIUTOILIIa3Mbl B

https://m.edsoo.ru/7f41c292
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PACTUTCIILHBIX KJICTKAX»

HOHyaBTOHOMHLIe OpraHor bl KJICTKH:
MHUTOXOHAPUH, IJIACTUIBI.

bu6mmoreka [IOK

20 Jlab 0 N 0 0.5
abopatopras pabota (CCenopatue https://m.edsoo.ru/7f41c292
IJ1a3MoJin3a 1 ACI1a3MoJIn34a B
PACTUTCIIBHBIX KJICTKAX»
bu6mmoreka [IOK
21 H 0 0 0
CMEMDPAIHBIC OPTAHOMIIL KICTIH https://m.edsoo.ru/7f41c292
Bbu6nuoreka [JOK
22 C 0 0
TPOCHHC 1 pYHKLHH AP https://m.edso00.ru/7f41c292
CpaBHUTENIbHAS XapaKTEPUCTUKA
KJIETOK 3yKapHoT. JlabopaTtopHas bubmmoreka [IOK
23 0 0.5
pabora «3ydeHue CTpoeHus KIETOK https://m.edso0.ru/7f41c292
Pa3IMYHbBIX OPraHU3MOBY
AccuMUISIMSA U JUCCUMMIALINASA —
JIB€ CTOPOHBI MeTaboam3Ma. Turb
oOMeHa BemiectTB. JlaboparopHas bubmmoreka [JOK
24 . 0 0.5
pabora «3yyeHne KararuTHIeCKOn https://m.edsoo.ru/7f41c292
AKTUBHOCTH ()epPMEHTOB (Ha MpUMeEpe
amMmIIa3bl WIK KaTajaasbl)»
@epMEHTAaTUBHBIN XapaKTep PeaKLun
KJIETOYHOTO METa00IM3Ma.
Jlaboparopunas padota «M3yueHnue bubmmoreka [JOK
25 0 0.5
(hepMEeHTATUBHOTO PaCIICTUICHHS https://m.edso0.ru/7f41c292
MEePOKCHJIa BOJIOPOJA B PACTUTEIBHBIX
1 )KMBOTHBIX KJIETKaX»
26 benku-akTuBaTOpsl U OCNKH- 0 0 bubmmoreka [IOK

WHTUOUTOPHI

https://m.edsoo0.ru/7f41c292
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Bbu6nuoreka [JOK

27 ABTOTpOQHBIN THIT OOMEHa BEIIECTB 0 0 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
28 dorocuirres 0 0 https://m.edso0o0.ru/7f41c292
XemocuHTes. JJabopaTopHas pabota
29 «CpaBHeHue mporeccoB GOTOCHHTE3a 0 0.5 bubmorexa LHOK
P pon ' https://m.edso0.ru/7f41c292
1 XeMOCHHTE3a»
AHa’poOHBIEe OpraHu3MbL. Busl
oposxenus. JlabopaTopHas pabora bubmmoreka [JOK
30 0 0
«CpaBHEHHE TTPOIIECCOB OPOKECHHS 1 https://m.edso0.ru/7f41c292
TIBIXaHUS
31 AdpoOHBIE OpraHu3Mbl. DTambl 0 0 bubmmoreka [IOK
SHEPTEeTUYECKOro OOMeHa https://m.edso0.ru/7f41c292
OHe eMOpaHHOTO TpaIueHTa
2 mpotoson. Cantres ATO: paora 0 0 Bamrorera LIOK
p N P https://m.edso00.ru/7f41c292
npoToHHOM AT®-cuHTa3bI
bu6mmorexa [IOK
33 Peatctuitit MaTpiHOro cHHTEsa 0 0 https://m.edso0.ru/7f41c292
34 TpaHCcKpUNIIKS — MAaTPUYHBIA CUHTE3 0 0 bubanorexa HOK
PHK https://m.edsoo0.ru/7f41c292
. bu6mmorexa [IOK
3 Tpaseasuit i € STarsi 0 0 https://m.edso0o0.ru/7f41c292
36 KoaupoBanue amunokucior. Ponb 0 0 bu6mmoreka [IOK
prubocoM B OMocuHTE3€e OeKa https://m.edso0o0.ru/7f41c292
Opranuzanus reHoma y npokapuor u bubmmoreka [JOK
37 0 0
3YKapUuOT https://m.edsoo.ru/7f41c292
38 MounekyisapHbIE MEXAHU3MBI 0 0 bubnuoreka [IOK

9KCIIPECCUU T'€HOB Y 3YKapHOT

https://m.edsoo.ru/7f41c292
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Bupycsl — BHeKIIeTOUHBIE (POPMBI
KHM3HU U OOJINTaTHBIE Apa3UTHI.

Bbu6nuoreka [JOK

39 0 0.5
[TpakTrueckas padota «Co3nanue https://m.edsoo.ru/7f41c292
MOJICITA BUPYCa»
BupycHsie 3a00sieBaHMs yeloBeKa, bubmmoreka [IOK
40 . 0 0
JKMBOTHBIX, pACTEHUN https://m.edso00.ru/7f41c292
41 HanorexHooruu B OMOJI0THH U 0 0 bubmuorexa [JOK
MeIUIIMHE https://m.edsoo.ru/7f41c292
. bu6mmorexa [IOK
42 JKHSHCHHBIH LK KICTKA 0 0 https://m.edsoo.ru/7f41c292
N bu6mmorexa [IOK
43 Marputneiii cnsres THK 0 0 https://m.edsoo.ru/7f41c292
Xpomocomel. JTaboparopHas pabota
44 «M3ydeHre XpoMOCOM Ha TOTOBBIX 0 0.5 bubmorexa LHOK
ye P ' https://m.edso00.ru/7f41c292
MUKpOTIpernaparax»»
bu6mmoreka [IOK
45 JleneHHe KISTKH — MHTO3 0 0 https://m.edsoo.ru/7f41c292
Tunsl knetok. Kaprokunes u
nutokune3. JlaboparopHas padota
46 «HabmroieHne MUTO3a B KJIETKAX 0 0.5 bubmorexa LHOK
A ' https://m.edso00.ru/7f41c292
KOHYHKA KOPEIIKa JIyKa (Ha TOTOBBIX
MHUKpOIpenaparax)»
bu6mmoreka [IOK
47 Perynsmus >kM3HEHHOTO IIUKJIIA KIETOK 0 0 httos://m.edsoo.ru/7f41c292
Bbu6nuoreka [JOK
48 OpraHu3M Kak CAnHOE uenoe 0 0 https://m.edsoo.ru/7f41¢c292
49 Txanu pacrenuii. Jlaboparopuast 0 05 bubanorexa HOK

paborta «/3ydeHne TKaHel pacTeHU»

https://m.edsoo0.ru/7f41c292
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TxkaHM )XUBOTHBIX M YEJIOBEKA.

Bbu6nuoreka [JOK
50 JIa6opuaTopHa;{ pabora «3ydueHue 0 0.5 https://m.edsoo.ru/7f41c292
TKaHEH KUBOTHBIX)»
Opraunbl. CUCTEMBI OPraHOB. BuG 10K
NOJIMOTCKA
51 Jlaboparopnas pabota «3yueHue 0 0.5 https://m.edsoo.ru/7fA1c292
OpPraHoOB I[BETKOBOTO PACTEHUS
bu6mmoreka [IOK
52 Onopa Tena OpraHH3MOB 0 0 https://m.edsoo.ru/7f41¢c292
Bbu6nuoreka [JOK
53 JBUIKEHHE OPraHH3MOB 0 0 https://m.edsoo.ru/7f41¢c292
Bbu6nuoreka [JOK
>4 IuTanue opraHHsMoB 0 0 https://m.edsoo.ru/7f41¢c292
55 [IuTanve MO3BOHOYHBIX )KUBOTHBIX. 0 0 bubmuorexa [JOK
[TumeBapuTenbHas cucTema 4eoBeKa https://m.edsoo.ru/7f41c292
Bbu6nuoreka [JOK
5 JlbIXaHHE OPraHH3MOB 0 0 https://m.edsoo.ru/7f41¢c292
57 JIpIxaHue MO3BOHOYHBIX KUBOTHBIX U 0 0 bubanorexa HOK
YEeJI0BEKA https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
58 TpaHcnopT BELIECTB Y OPraHU3MOB 0 0 https://m.edsoo.ru/7f41¢c292
59 KpoBeHocHas cuctema o3BOHOUHBIX 0 0 bubnuoreka [IOK
JKHBOTHBIX U YeJIOBEKa https://m.edsoo.ru/7f41¢292
bu6mmorexa [IOK
00 Betgenerie y opranusmon 0 0 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
61 3alTa y OpraHusMoB 0 0 https://m.edsoo.ru/7f41c292
62 MmmyHHast cucTema 4eloBeKa 0 0 bubmmorexa LIOK

https://m.edsoo0.ru/7f41c292
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Pa3gpaxuMocTs U peryisnus y

Bbu6nuoreka [JOK

63 OpPTaHU3MOB 0 0 https://m.edsoo.ru/7f41c292
I'yMopanbHas perynsamnus u

64 BIi]I[OIFpI/IHHaSI chZeMI: JKUBOTHBIX U 0 0 bubmmorexa [IOK

https://m.edsoo.ru/7f41c292
4eloBeKa
bu6mmorexa [IOK

65 ®opMbI pa3MHOKEHHUSI OPTaHU3MOB 0 0 httos://m.edsoo.ru/7f41c292

bu6mmorexa [IOK

66 Honosoe paswroxetie 0 0 https://m.edsoo.ru/7f41c292

. bubmuorexa [JOK

o7 Meiios 0 0 https://m.edsoo.ru/7f41c292
I'amerorenes. O6pa3oBanue u
pa3BUTHE TOJIOBBIX KIETOK. Bu6miorexa LIOK

68 Jlabopartopnast padota «13yuenue 0 0.5 https://m.edsoo.ru/7f41c292
CTPOEHHMS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpernapaTax»

69 NuauBuayanbHOE pa3BUTHE 0 0 bubmmoreka [IOK
OpPraHU3MOB — OHTOT€HE3 https://m.edsoo.ru/7f41c292

20 3akJiajika OpraHoB U TKaHEH U3 0 0 bubanorexa HOK
3apOJIbIIEBBIX JTUCTKOB https://m.edsoo0.ru/7f41c292
PocT u pa3zButue )XMBOTHBIX.

7 Jlaboparopuas pabota «BrrsiBienue 0 05 bubmmoreka [JOK
MPU3HAKOB CXOJICTBA 3apOIbIIIEH https://m.edsoo.ru/7f41c292
MO3BOHOYHBIX )KHUBOTHBIX»

PazmHoOxeHuE 1 pa3BUTHE PACTCHUM.
79 Jlaboparopnas padota «CtpoeHue 0 05 bubmmoreka [JOK

OpPraHoOB Pa3MHOKEHUS BBICILIUX
pacTeHui»

https://m.edsoo.ru/7f41c292
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I/ICTOpI/IH CTAHOBJICHUSA U PA3BUTUA

Bbu6nuoreka [JOK

73 0 0
T€HETUKHU KaK HayKH https://m.edsoo.ru/7f41c292
OCHOBHBIE ITOHSITHUSI U CUMBOJIBI
74 reaetuku. JlaboparopHas pabota 0 05 bubanorexa HOK
«JIpo3otuia kak 0OBEKT ' https://m.edsoo.ru/7f41c292
T€HCTUYCCKUX I/ICCJIGI[OBaHI/II\/'I»
3aKOHOMEPHOCTH HacJeI0BaHUs
pU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [Ipaktuueckas pabora bubanorexa HOK
75 " 0 0.5
N3ydenue pe3ynpratoB https://m.edsoo.ru/7f41c292
MOHOTHOPUIHOTO CKPEIIUBAHUS Y
npo3o¢uis"
[uTonornyeckre OCHOBBI bubmuorexa [JOK
76 0 0
MOHOTHOPUIHOTO CKPEIIUBAHUS https://m.edsoo.ru/7f41c292
77 AHaJIM3HUPYIOIIEEe CKPEIIMBaHUE. 0 0 bubanorexa HOK
Henonnoe nomuaupoBanue https://m.edsoo.ru/7f41c292
JluruOpuHoe CKperBaHue.
[IpakTuueckas pabora «13yuenue bubmmoreka [JOK
78 0 0.5
pe3yIbTATOB AUTUOPUIHOTO https://m.edsoo.ru/7f41c292
CKPEILMBAHUA Y IPO30(DUIIBI»
[uTomornyeckre OCHOBBI bubmuorexa [JOK
79 0 0
JUTUOPUTHOTO CKPEITUBAHUS https://m.edsoo.ru/7f41¢c292
80 CremieHHOe HacJeJOBaHEe 0 0 bu6mmoreka [IOK
IIPU3HAKOB https://m.edsoo.ru/7f41c292
81 XpOMOCOMHas1 TEOPHs 0 0 bubmmoreka [JOK
HAaCJICACTBEHHOCTH https://m.edsoo.ru/7f41¢c292
82 I'eneTtuka moma 0 0 bubmmorexa [JOK

https://m.edsoo0.ru/7f41c292
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Bbu6nuoreka [JOK

83 r 0 0
CHOTHIL fak tesiocThas cHerema https://m.edsoo0.ru/7f41c292
['eHeTn4ecknii KOHTPOJIb PA3BUTHUSA bubmmoreka [JOK

84 . 0 0
pacTeHHM, KUBOTHBIX U YEIIOBEKA https://m.edso0.ru/7f41c292

85 N3MeHuYnBOCTH MpHU3HAKOB. Buibl 0 0 bubanorexka [JOK
U3MEHYUBOCTHU https://m.edsoo.ru/7f41c292

bu6mmorexa [IOK
M

86 onuduKaIMoOHHAs U3MEHYHBOCTh 0 0 httos://m.edsoo.ru/7f41c292
BaprannoHHBIN psii U BApUallMOHHAs
kpuBas. JlabopaTopHas pabora
«HMccnenoBanue 3akOHOMEPHOCTEN bubmmoreka [JOK

87 . 0 0.5
MOIU(PHUKAITMOHHON U3MEHUYHUBOCTH. https://m.edsoo.ru/7f41c292
[TocTpoeHne BapHalliOHHOTO psja U
BapHaIllMOHHON KPUBOI»

88 I'eHoTUNIMYECKast U3BMEHUYHUBOCTb. 0 0 bubmuorexa [JOK
KomOnHaTHBHAS U3MEHYUBOCTD https://m.edsoo.ru/7f41¢c292
MyTannoHHast U3MEHYUBOCTb.

[TpakTrueckas padota «MyTanuu y bubmuorexa [JOK

89 0 0.5
Ipo30¢uiIbl (Ha TOTOBBIX https://m.edsoo.ru/7f41¢c292
MHUKpOIpenaparax)»
3aKOHOMEPHOCTH MYTAI[MOHHOTO

90 nporiecca. DMUTeHETHKA U 0 0 bubmorexa HOK

porecea. https://m.edsoo.ru/7f41c292
SIUT€HOMUKA
I'enernxa yenoseka. [Ipaktuueckas

91 abora «CocTaBieHre U aHAIN3 0 0.5 bubmmorexa [JOK
P . ' https://m.edso00.ru/7f41c292
POJIOCIIOBHOM»

b K

92 MeToabl MEQUIIMHCKOM T€HETUKHI 0 0 nbsmorexa L0

https://m.edsoo0.ru/7f41c292
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3HadeHUe MGHHHHHCKOﬁ I'CHCTUKHU B

93 MIPEIOTBPALICHUH U JICUCHUHN 0 0 bubmorexa LOK
PEAOTEpatll . https://m.edsoo.ru/7f41c292
FCHETHYECKUX 3a00JIEBaHUI YeloBeKa
OCHOBHBIC TIOHSITHS CEJICKITUU.
94 JlaGopatopnas pabora «3yueHue 0 05 bubmmoreka [IOK
COPTOB KYJIbTYPHBIX PAaCTCHUH U ' https://m.edsoo.ru/7f41c292
MTOPOJT TIOMAIITHUX KUBOTHBIX)
MeTob! ceneKIIMOHHON paboThI.
95 JlaGoparopnas padora «M3yueHue 0 0.5 bubmorexa HOK
patopHaip y:{ ' https://m.edso00.ru/7f41c292
METOJIOB CENIEKIIMH PACTCHUI»
JloCcTHXKEeHHs CEeNEKIIMU PaCTEHU 1
96 KUBOTHBIX. [IpakTHueckas pabora 0 0 bubmorexa [JOK
P . p https://m.eds00.ru/7f41c292
«IIpuBUBKa pacTeHUI»
CoxpaHeHue, H3yUdeHNUE U
97 I/ICH:J'II)SOBaHI/Ie Z:HGTI/I“IGCKI/IX 0 0 bubmorexa LOK
https://m.edsoo.ru/7f41¢292
pecypcoB
buoTtexHonorus Kak HayKa U OTpacib
08 npousBojicTBa. [IpakTuueckas pabora 0 05 bubmmoreka [JOK
«M3yueHne 00bEKTOB ' https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTHUH
99 OcHOBHBIE HaNPABIICHUS 0 0 bubmmoreka [JOK
CUHTETHYCCKOU OMOJIOTHH https://m.edso0.ru/7f41¢c292
bu6mmoreka [IOK
1 X
00 POMOCOMHas U T€HHAasl NHXEHEpUs 0 0 https://m.edsoo.ru/7f41c292
Bbu6nuoreka [JOK
101 M
0 CAMIMHCKHE GHOTCXHONOTHH 0 0 https://m.edsoo.ru/7f41¢c292
102 Pesepsubiit ypok. [loBTopenue, 1 0 bubmmoreka [JOK

000011IeHNEe, CHCTEMATH3AINS 3HAHUHI

https://m.edsoo0.ru/7f41c292
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11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
ara uugpoBbie
Nen/m | Tema ypoka Kontpoabubie IlpakTuueckue a op
Bcero u3ydeHusi  oOpa3zoBaTesibHbIE
padoTbI padoThI
pecypcebl
but6mmoreka [IOK
1 OpommononHas teopust Y. JlappuHa 1 0 0 https://m.edsoo.ru/7f41cc74
5 JIBrKy1Me CUITbI 3BOJIFOIIMU BUIOB 110 1 0 0 bubmmoreka [JOK
Y. JapBuny https://m.edsoo.ru/7f41cc74
Bops0a 3a cymecrBoBanue, Bubmuotexa [JOK
3 y y 1 0 0
€CTECTBEHHBIN M UCKYCCTBEHHBIN O0TOOD https://m.edsoo.ru/7f41cc74
4 DOopMHUPOBAHHUE CUHTETUYECKONU TEOPUU 1 0 0 bu6nuorexa LIOK
3BOJIIOIAU https://m.edsoo.ru/7f41cc74
5 OTanbl 3BOJIIOLIMOHHOTO TTPOIIEcca: 1 0 0 bubmunoreka LIOK
MUKPOIBOIIOLMS U MAKPOIBOJTFOLIHS https://m.edsoo.ru/7f41cc74
6 [Honynsaus — snemMeHTapHas €IMHNALA 1 0 0 Bubmuotexa [JOK
SBOJIIOLUA https://m.edsoo.ru/7f41cc74
3aKOH r€eHeTU4YEeCKOro paBHOBecHs JIK.
Xapnu, B. Baiin6epra. Jlaboparopnas bu6nuoreka [IOK
7 1 0 0.5
pabota «BblsiBIeHHE U3MEHUNBOCTHU Y https://m.edsoo.ru/7f41cc74
oco0eit OZTHOTO BHIa»
but6mmoreka [IOK
1
8 DneMeHTapHbIe (GaKTOPHI IBOIIOLNUN 0 0 https://m.edsoo.ru/7f41cc74
Dddext ocHoBatens. dpdext bu6nuoreka [IOK
9 1 0 0
OYTBUIOYHOTO TOPJIBIIIKA https://m.edsoo.ru/7f41cc74
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Murpanuu. M3onsamun nomynsanuin: bu6nuorexa [IOK

10 0
reorpaduueckas, Ouonoruaeckast https://m.edsoo.ru/7f41cc74

1 EctectBenHsbIil 0TO0p — 0 bu6nuoreka [IOK
HANPAaBISAIOMUN (HaKTOP HBOJIIOLMU https://m.edsoo.ru/7f41cc74

. bubmoreka [JOK
12 Honosoit or6op 0 https://m.edsoo.ru/7f41cc74
[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK
€3yJIbTaT MUKPOIBOJIOIIHH.
13 ?IagopaTopHaﬂI;a%Ta «M3yuenne 0.5 bubmorexa [TOK
N https://m.edsoo.ru/7f41cc74
apoMop]030B ¥ UINOATATITAIIHN Y
PacTEHUN U KUBOTHBIX»
[Tpumeps! ipucnocoOIeHUH y
OpraHu3MoB: Mopdosornieckue,

14 busnoIorNUecKre, ONOXUMUIECKUE, 05 bu6nuoreka [IOK
noseneHuyeckue. Jlaboparopuas pabota https://m.edsoo.ru/7f41cc74
«[IpucrocobneHust OpraHu3MOB U X
OTHOCHUTEIbHAS [EIeCO00Pa3HOCTh)»

Bun, ero kxpurepun u cTpyKTypa.

15 JlaGopaTtopHnas pabora «CpaBHEHHE 05 bu6nuoreka [IOK
BUJIOB 110 MOP(OJIOTHUECKOMY https://m.edsoo.ru/7f4lcc74
KPUTEPUIO»

but6mmoreka [IOK

16 CTpyKTypa BUa 0 https://m.edsoo.ru/7f41cc74

17 Bunoobpa3oBanue kak pe3yabTar 0 bu6nuoreka [IOK
MUKPOIBOTIOLIMHI https://m.edsoo.ru/7f41cc74

18 CBs13b MUKPOIBOJIIOIIUU U 0 bubmmoreka [JOK

SIMMUACMHOJIOT U

https://m.edsoo.ru/7f41cc74
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MakposBonronus.

bu6mmoreka [IOK

1 I1
o AICOHTONIOTHACCIHE METOAB! 0 https://m.edsoo.ru/7f41cc74
HU3YUCHUA 3BOJIOIUA
20 buoreorpaduueckne METOIbI U3yUCHUS 0 bu6nuoreka [IOK
3BOJIIOIAU https://m.edsoo.ru/7f41cc74
OMOPHOIOTMYECKHE U CPABHUTEIHHO-
21 MOP(OJIIOTHIECKUE METOIBI U3YUCHUS 0 bubmorexa [JOK
P A e https://m.edsoo.ru/7f41cc74
IBOJTIOIINH
MonexkyJIspHO-TeHETUYECKUE,
22 OMOXHMMHYCCKHE U MAaTEMaTHICCKHC 0 bubmorexa [JOK
https://m.edsoo.ru/7f41cc74
METO/IbI U3yUYEHHUS IBOTIOLUU
bubmunoreka LIOK
2
3 Obue 3aKOHOMEPHROCTH SBOIOHH 0 https://m.edsoo.ru/7f41cc74
AJlanTuBHAas paauanus. bubmunoreka LIOK
24 0
HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLUN https://m.edsoo.ru/7f41cc74
25 HayuHble runoTe3sl MpOrCX 0K ACHUS 0 bu6nuoreka [IOK
JKU3HU Ha 3emie https://m.edsoo.ru/7f41cc74
JloHay4yHBIEC IPECTABICHUS O bubmmoreka [JOK
26 0
3apOXKIACHUU KU3HA https://m.edsoo.ru/7f41cc74
97 OCHOBHBIE 3Tarbl HEOPraHUYECKOU 0 bubmmoreka [JOK
3BOJIIOLMU https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
2 r
8 HIOTEIBL 3APOATICHI KU HA 0 https://m.edsoo.ru/7f41cc74
Hctopus 3emin 1 METObI €€ N3ydeHUSI.
P A v bu6mmoreka [IOK
29 JlaboparopHas pabota «3ydenue u 0.5

OIIMCAaHHEC NCKOIMaCMBbIX OCTAaTKOB

https://m.edsoo.ru/7f41cc74
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APCBHUX OPTaHHU3MOB»

30 HavanbHble 3TaIbl OpraHnv4eckoin 0 bubmmoreka [JOK

3BOIIOINU https://m.edsoo.ru/7f41cc74
bubmunoreka LIOK

31 IBOIMIOLHS DYKapHOT 0 https://m.edsoo.ru/7f41cc74
OcCHOBHBIE 3TaIbI 3BOJIIOLUN

39 pactutenbHOro Mmupa. [Ipaktuueckas 05 bubmmoreka [JOK
pabora «/3yuenne ocoOeHHOCTEH ' https://m.edsoo.ru/7f41cc74
CTPOEHUS pacCTEHUI pa3HbIX OTAEIOB)
OCHOBHBIC ATaITbl YBOIIOIUH Bbubmunoreka LIOK

33 0
JKMBOTHOTO MHUpa https://m.edsoo.ru/7f41cc74
OBoronus KUBOTHBIX. [IpakTnueckas

34 abota «3ydenne ocoOeHHOCTEH 0.5 Bubmmorexa [IOK
P T ' https://m.edsoo.ru/7f41lcc74
CTPOCHUS MMO3BOHOYHBIX JKUBOTHBIX»

35 Pa3BuTue )u3HM Ha 3eMiie 10 3paM U 0 bubnuoteka [JOK
nepuoaamM https://m.edsoo.ru/7f41cc74
MaccoBble BBIMUpPaHUs — Bu6muotexa [JOK

36 0
3KOJOTUYECKUE KPUZUCHI IPOIILIOTO https://m.edsoo.ru/7f41cc74

37 CoBpeMEeHHbIN IKOJOTUYECKUM KPU3HUC, 0 bu6nuoreka [IOK
€ro 0COOCHHOCTH https://m.edsoo.ru/7f41cc74

38 CoBpeMeHHasi CuCTeMa OpraHu4eCcKOro 0 bu6nuoreka [IOK
MPONLIOTO https://m.edsoo.ru/7f41cc74
OCHOBHBIE CUCTEMATUYECKUE TPYIITIBI bubmmoreka [JOK

39 0
OpPraHU3MOB https://m.edsoo.ru/7f41cc74

40 AHTpOMOIOTUS — HayKa O YeIOBEKe 0 bubmmorexa LIOK

https://m.edsoo.ru/7f41cc74
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Passutue npencrasiceHui o

bu6mmoreka [IOK

41 0
NPOUCXOKIECHNUN YEIOBEKA https://m.edsoo.ru/7f41cc74
Mecto yenoBeKka B CHCTEME
opranuyeckoro mupa. JlaboparopHas
42 aborta «3yyeHnue ocoOeHHOCTEH 0.5 bubmorexa [TOK
p I ' https://m.edsoo.ru/7f41cc74
CTPOCHHUS CKEJIeTa YeJIOBEKa, CBSI3aHHBIX
C TIPSIMOXO0XKJICHUEM»
but6mmoreka [IOK
4
3 JBwiylle CHIE! aHTPOIIOTeHEsa 0 https://m.edsoo.ru/7f41cc74
CoOTHOIIICHHE OMOJIOTHYCCKUX B
44 COLMAIBHBIX (haKTOPOB B 0 bubmmorexa LOK
t p https://m.edsoo.ru/7f41cc74
AHTPOIIOTEHE3e
bu6mmoreka [IOK
4
5 OcHOBHBIE CTaIUU AaHTPOTIOTCHE3a 0 https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
4 IT
6 ICOTCHCETHIA 1 MATCOTCHOMMUKA 0 https://m.edsoo.ru/7f41cc74
Bbubmunoreka LIOK
47
DBOJIOIUST COBPEMEHHOTO YeJIOBEKa 0 https://m.edsoo.ru/7fA1ecTA
Uenoseueckue pacel. [IpakTudeckast
48 aborta «3yueHue PKOJIOTHYECKUX 0.5 bubmorexa OK
p . I ' https://m.edsoo.ru/7f41cc74
ajlanTaIyi 4eI0BeKay
MeXauCIUILTMHAPHBIE METO b bu6nuoreka [IOK
49 0
AQHTPOIIOJIOTUU https://m.edsoo.ru/7f41cc74
50 3apoKJICHUE U Pa3BUTHE SKOJIOTHH 0 bubmorexa I[JOK
PO p https://m.edsoo.ru/7f41cc74
51 Mertons! skonoruu. JlabopaTopHas 05 bubnuoteka [JOK

pabora «/3yueHne MeTo0B

https://m.edsoo.ru/7f41cc74
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9KOJIOTHYECKHUX MCCIIEIOBAHUN)

59 3HaYeHUE FKOJIOTUUECKUX 3HAHUH TSI 0 bubmoreka [JOK
YeJIoBeKa https://m.edsoo.ru/7f41cc74
bubmunoreka LIOK
>3 DKOTIOTHHCCKHE GaKTOpEI 0 https://m.edsoo.ru/7f41cc74
Abuotnyeckue aktopsl. CBET Kak
54 skosoruueckuit pakrop. JlaboparopHas 05 bubmmoreka [JOK
pabota «BpIsiBIeHHE TPUCTTOCOOICHUT ' https://m.edsoo.ru/7f41cc74
OPTraHU3MOB K BIIUSTHUIO CBETa
Abuotnueckue gaxkropsl. Temneparypa
KaK dKOJOTHYECKUN (pakTop.
55 JlaGopaTtopHnasi pabota «BrisBiieHHE 0.5 bubmorexa [JOK
paTopHaA p . ' https://m.edsoo.ru/7f41cc74
PUCTIOCOOICHUH OPraHNU3MOB K
BIIMSTHUAIO TEMITEPATYPhI»
Abuotnueckue paxkropsl. BraxxHocTh
KaK DKOJOTHYECKUN (pakTop.
56 JlaGopaTtopHnas pabota 0.5 bubmorexa [JOK
paTopHai p ' https://m.edsoo.ru/7f41cc74
«AHaTOMHUYECKHE 0COOEHHOCTH
pacTeHuil U3 pa3HBIX MECT OOUTAHUS»
Bbubmunoreka LIOK
57 C 0 0
PEIBL ODUTARHA Oprafusmon https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
58 b 0
HOTIOTHICCKHE PHTMBL https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
59 XK 0
H3HCHHEIC (HOPMBI OPFaHH3MOB https://m.edsoo.ru/7f41cc74
60 BuoTtnueckue paxkropsl 0 bubmmorexa LOK

https://m.edsoo.ru/7f41cc74
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3HaueHre OMOTUYECKUX

61 B3aMMO/JICUCTBUH JIJIs1 CYIIIECTBOBAHMUS 0 bubmorexa [IOK
A g Y https://m.edsoo.ru/7f41cc74
OpPTraHU3MOB B Cpejie 0OUTaHUS
DKOJOTMYECKUE XapaKTEPUCTUKHU bu6nuoreka [IOK

62 0
MOMYJISIUAN https://m.edsoo.ru/7f41cc74
OCHOBHBIE TIOKA3aTeN TOMYJISIIAN:

63 YUCIIEHHOCTh, INIOTHOCTH, BO3PACTHAS U 0 bubmorexa HOK

’ » BO3P https://m.edsoo.ru/7f41cc74
M0JIOBAsI CTPYKTypa
OcHOBHBIE TIOKA3aTENN MOMYJISIIHHN:

64 0’KJIaéMOCTb, IIPUPOCT, TEMII pOCTa 0 bubmorexa OK
PO > IPHPOCT, P ’ https://m.edsoo.ru/7f4lcc74
CMEPTHOCTh, MUTPAITUU

65 DKOJ0TUYECKas CTPYKTYpa MOMYJISIIHI 0 bubmorexa [JOK

PYXIYP Y https://m.edsoo.ru/7f41cc74

66 JnHamMuKa mONyJISIIuy U €€ peryIIsius 0 bubmorexa OK

Y peryiit https://m.edsoo.ru/7f41cc74
Kpussle pocta yncieHHOCTH Bubmuotexa [JOK

67 0
nonyssinuu. KpuBbie BBKUBaHUS https://m.edsoo.ru/7f41cc74
DKoJoruuecKas HUIlla BUA.

68 JlaboparopHas paboTa 05 bu6nuoreka [IOK
«[IpucrocobneHust ceMsiH paCTeHUH K ' https://m.edsoo.ru/7f41cc74
pacceneHuIo

but6mmoreka [IOK
B .

69 FAL KA CHeTeMa Oy A 0 https://m.edsoo.ru/7f41cc74
3aKOHOMEPHOCTH MOBEJCHUS U bu6nuorexa [IOK

70 . 0
MUTPALUAN KUBOTHBIX https://m.edsoo.ru/7f41cc74

bu6 OK

71 Coo011ecTBO OpraHu3MOB — OUOIICHO3 0 uosmoreka 1

https://m.edsoo.ru/7f41cc74
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Bbubmunoreka LIOK

12
DKocucTeMa Kak OTKPBITasi cCUCTeMa 0 https://m.edsoo.ru/7fA1ecTA
73 KpyroBopot BelecTB 1 NOTOK 3HEPTUU 0 Bu6muotexa [OK
B DKOCHCTEME https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
74
OCHOBHBIE ITOKA3aTEINA IKOCUCTEMBI 0 https://m.edsoo.ru/7fA1ecTA
Bbubmunoreka LIOK
7
> IKONOTMYECKUE MHPAMHIb! 0 https://m.edsoo.ru/7f41cc74
bubmunoreka LIOK
76 Msmenenus coobmecTs — cyKueccHu 0 https://m.edsoo.ru/7f41cc74
[IpupoanbIe 3KOCUCTEMBI. DKOCHUCTEMBI
77 03ep U peK. DKOCUCTEMEI MOPEI 1 0 bubmorexa LOK
P 1 peK. p https://m.edsoo.ru/7f41cc74
OKEaHOB
78 [Ipupoansie 3K0cHCTEMBL. DKOCHCTEMBI 0 bu6nuorexa LIOK
TYHJP, JIECOB, CTEIIEH, ITYCTHIHb https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
7 A
o HITPOTIOTEHHRIC SKOCHCTEMH 0 https://m.edsoo.ru/7f41cc74
Ypb6oskocucremsl. [IpakTuueckas
80 abora «M3yuenne u onucanue 0.5 bubmorexa HOK
p i ' https://m.edsoo.ru/7f41cc74
ypOOIKOCUCTEMBI»
3aKoHOMEpPHOCTH (POPMHUPOBAHHUS
81 OCHOBHI)IXpBSaI/IMO(begCTBII)/II\;I 0 bubmmorexa TOK
a https://m.edsoo.ru/7f41cc74
OpPTaHU3MOB B 9KOCHCTEMAX
MexaHu3Mbl BO3JICUCTBUA 3arpsI3HEHU I
82 Pa3HbIX TUIIOB HAa CyOOpraHU3MEHHOM, 0 bubmmoreka [JOK

OpraHU3MEHHOM, TOMYJIAIIMOHHOM U
9KOCUCTEMHOM YpPOBHSIX

https://m.edsoo.ru/7f41cc74
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83 Buocdepa — oOmiennanerapHas bu6nuorexa [IOK
o0omnouka 3emiu https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
84 VYuenne B. U. Bepranckoro o 6uocdepe https://m.edsoo.ru/7f41cc74
85 3aKOHOMEPHOCTH CYILIECTBOBAHUS bu6nuoreka [IOK
o6uocdepsl https://m.edsoo.ru/7f41cc74
86 KpyroBopoTs! BemecTs u bubmmoreka [JOK
OMOreOXNMHUYECKUE ITUKIIBI https://m.edsoo.ru/7f41cc74
3onanpHOCTH Oochepsl. OCHOBHBIE Bubmuotexa [JOK
87
OMOMBI CyIIN https://m.edsoo.ru/7f41cc74
N but6mmoreka [IOK
88 YeToifmBocTs Gnochepel https://m.edsoo.ru/7f41cc74
89 DKOJIOTHYECKUE KPU3HUCHI U UX bu6nuoreka [IOK
MPUYHHBI https://m.edsoo.ru/7f4lcc74
but6mmoreka [IOK
B .
0 o3AcHCTBHE YenoBeKa Ha brochepy https://m.edsoo.ru/7f41cc74
o1 AHTpPONOTreHHOE BO3/ICHCTBUE HA bu6nuoreka [JOK
PaCTUTEIbHBIN U )KUBOTHBIN MUD https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
92 O
Xpatia IpupoaH https://m.edsoo.ru/7f41cc74
93 OCHOBHBIE IPUHIUIIBI YCTOMYHUBOTO bubmmoreka [JOK
pa3BUTHS YETOBEYECTBA U IPUPOJIBI https://m.edsoo.ru/7f41cc74
PanmonanbHoe npupoa0NI0IL30BaHUE U
94 CO)L(I aHCHHE 6H0J11)ofnt)1:[ec1coro bubmorexa OK
P https://m.edsoo.ru/7f41cc74
pazHooOpa3us 3eMiu
95 O6061meHne o Teme «MUKPOIBOTIOIHS bubmmoreka [JOK
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U €€ pe3yabTaThD)

https://m.edsoo.ru/7f41cc74

96 O6006menue mo Teme «MaKpOIBOTIOIUS 1 0 bubmunoreka LIOK
U €€ pe3yabTaTbD) https://m.edsoo.ru/7f41cc74
O606menue o teme «IIpoucxoxaeHne bubmmoreka [JOK

97 1 0
Y pa3BUTHE KU3HU Ha 3eMJie» https://m.edsoo.ru/7f41cc74
O606menue o Teme «I[IpoucxoxaeHne bu6nuoreka [IOK

98 1 0
YeJI0BEKAa — AHTPOIOTEHES) https://m.edsoo.ru/7f41cc74
0O0001eHne 110 TeMe «IDKOJIOTHUS —

99 HayKa O B3aMMOOTHOIIICHHSIX 1 0 bubmorexa [JOK

a https://m.edsoo.ru/7f41cc74

OpPTaHU3MOB»

100 O6006menue mo TeMe «OpraHu3mMsbl U 1 0 bubmmoreka [JOK
cpena oouTaHus» https://m.edsoo.ru/7f41cc74

101 O06o01IeHue 110 TEME 1 0 bubnuoreka [JOK
«Qxonorus»"buocdepa". https://m.edsoo.ru/7f41cc74

102 Kontponbhas padota 1 0

BIIEE KOJIMYECTBO YACOB I1
OBII] O CTBO YACOB IO 102 75

I[TPOTPAMME
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