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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo yuyebHOMy mpeamery "buonorus" (manee - Ouosorus) Ha
ypOBHE cpeaHero obmiero oOpazoBaHusi pazpaboraHa Ha ocHoBe DenepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHHI (enepanbHoil pabouel MporpaMMbl BOCIIUTAHHUS.

VYuebnsiii npeamer «buonorus» yrayonéaHoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OAHUM W3 KOMITIOHEHTOB MpeaMeTHOU obnactu «EcrecTBeHHO-
HayuHble npeametb». CormacHo mnonoxenusM OPIOC COO npoduiibHbIE
y4eOHbIE MPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
muddepennpanun  00ydeHUsT Ha YpPOBHE cpefaHero oOmiero oOpa3oBaHUS U
OpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o01uM, cpeHuM MpodecCUOHATBHBIM U BhICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 STHX Y4eOHBIX TMPEAMETOB [OJDKEH OBITh OpHEHTHPOBAaH Ha
IPUOPUTETHOE pelIeHue O00pa30BaTEIbHBIX, BOCHUTATENIBbHBIX M Pa3BUBAIOIIMX
3a/a4, CBA3aHHBIX C MpodopHeHTanrei oO0ydalolmuxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIacTM HAy4YHOT'O 3HAHHUS, CBS3aHHOTO C OMOJIOTHEH,
MEIULIUHOMN, YKOJIOTUEN, TICUXOJIOTUEN, CLIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma no ydeOHoMy mpeamery "buonorua" naér npeacrtaBieHHe O
HeIu M 3ajadax HM3ydeHus yuyeOHoro mnpenmMera «buonorus» Ha yriayOon€HHOM
YpOBHE, OIpeeisieT 00s3aTenbHoe (MHBApUaHTHOE) IPEIMETHOE CO/IepKaHNE, €ro
CTPYKTYpUpOBaHUE MO pasleraM U TeMmaM, pacOpelesieHHe [0 Kiaccawm,
PEKOMEHyeT MOCIe0BaTeIbHOCTh M3yYEHHs YYEOHOro marepuaia ¢ y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€d, JIOTMKH Y4eOHOro mpolecca,
BO3pACTHBIX OCOOEHHOCTEl oOywaromuxcda. B mnporpamme mno Ouosoruu
peayiM30BaH MPUHLHI IPEEMCTBEHHOCTH € HM3y4YEHHEM OHOJIOTMM Ha YpOBHE
OCHOBHOTO  oOmiero oOpas3oBaHusi, Omarogaps 4YeMy MNpOCMaTpUBAETCS
HAlpaBJIeHHOCTh HA  TMOCJEAyIollee pa3BUTHE  OMOJOTMYECKUX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIUIEHUS, MPEACTaBICHU O 340pOBOM o0O0Opa3ze >XKHM3HHU, Ha
BOCIIUTaHUE OEpeXKHOr0 OTHOIICHHS K OKpY’Karomed NpupoaHou cpene. B
nporpaMme No OMOJOTMH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peanuzauuu TpeboBanuit DPIOC COO Kk TMIIAHUPYEMBIM
JUYHOCTHBIM, METANpeJAMETHbIM M NPEIMETHBIM pe3yjbTaTaM OOy4YeHUs U B
(GOopMUPOBAaHWN OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIbHON  JIEATEIHLHOCTH
o0ydJaronmxcsit Mo OCBOCHHUIO COJEpX aHUS OMOJOTMYECKOro 00pa3oBaHUsI Ha
YPOBHE CpeAHEro o0uiero o0pa3oBaHus.

VYuebnsbiilt npenMer «buosorus» Ha ypoBHE CpeIHEro oO0iiero oopa3oBaHUs
3aBepmiaeT OHOJIOTMYECKOEe O0pa3oBaHWE B IIKOJE W OPHEHTHPOBAH Ha
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pacuiupenne U yriayOleHue 3HaHWK OOyYaromMXcs O >KMBOM MPUPOJE, OCHOBAaX
MOJICKYJIIPHOM W KJIETOYHOW OWMOJIOTHH, SMOPHOJIOTUM W OHWOJOTUU Pa3BUTHS,
IeHETHKH, CEJIEKIIUU, OMOTEXHOJIOTHUH, IBOJIIOIMOHHOTO YUYSHHS U KOJIOTHUH.

N3yuenue yueOHoro mnpeamera «buosiorus» Ha YrIyOJI€HHOM YpOBHE
OPUEHTHUPOBAHO Ha MOJrOTOBKY OOYYalOIIMXCA K MOCIEAYIOIIEMY MOJYyYEHUIO
OMOJIOTMYECKOTO0  O0pa3oBaHUsi B  By3aX M OpraHU3alUiX  CPEIHEro
npodeccuonanbHOoro o0pa3zoBanusi. OCHOBY €ro COAEpkKaHHsI COCTABIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJNYYEHHBIX TIPU HU3YYECHUH  OO0YyYaIOIIUMHUCS
COOTBETCTBYIOIIMX CHCTEMAaTHUYECKUX Pa3leioB OMOJOTHH HAa YPOBHE OCHOBHOIO
oOmero obpazoBanus, B 10—11 knaccax 3TH 3HaHMS TOJy4arOT pa3BuTHe. Tak,
pacmMpeHpl U YriayOneHbl OMOJOTHYECKHWE 3HAHUA O PACTCHUSX, >KUBOTHBIX,
rpubax, OaKTepusx, OpraHU3ME 4YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KHU3HHU,
JOTIOJTHUTENIBHO BKJIIOYEHBI OMOJIOTMUECKHUE CBEACHUS MPUKIAHOTO U TOMCKOBOTO
XapakTepa, KOTOPble MOXKHO HCIOIb30BaTh KaK OPUEHTHUPHI JJISl MOCIETYIOUIErO
BbIOOpa mpodeccun. Bo3mokHA Takxke HHTErpanusi OMOJOTMYECKHUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYYCHHBIMU OOYYAIOIIUMHUCS TPH H3YUCHUU
bu3uKU, XUMHUH, Teorpaduu 1 MaTEMATUKH.

Ctpykrypa mporpamMmbl 1o yueOHOMy mnpeamety "buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIII M 5SBOJIIOLMOHHBIA TOAXOAbl K H3YYEHHIO OHOIOTHUH.
CornacHo UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl JKUBBIX
CHUCTEM PA3HOT0 YPOBHS OpraHU3allly, 3BOJIOLUA OPraHUYECKOro MHUpa Ha 3eMIle,
COXpaHEHUsi OHMOJIOTMYECKOro pa3HooOpa3usi IuiaHeThl. Tak, B 10 kiacce
U3YyYaloTCsd OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOM OMONOruMu, 3MOPHUOJIOTUU U
OMOJIOTUN PA3BUTHUSA, T€HETUKU U CEJIEKIUHU, OUOTEXHOJOTMU U CUHTETHUYECKOU
OMOJIOTHY, aKTyaIM3UPYIOTCS 3HAHUS OO0ydJaromuxcs Mo OOTaHWKE, 300JI0THH,
aHatomuu, (usmoniormu ueioBeka. B 11 kiacce wW3y4aroTcs SBOIIONHMOHHOE
y4€HHE, OCHOBBI SKOJIOTHUHU U yueHue o ouocgepe.

VYyeOusiii mnpeamer  «buonorus» mpu3zBaH  00ECNEYUTh  OCBOEHUE
oOyyJaronMmMucss OMOJOTHYECKUX TEOPUN U 3aKOHOB, UAEH, MPUHIMIIOB U MPABUII,
JIEXKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHHHU, MHOTO00pa3HM M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, MOMyJISIUH,
OMOLIEH03a, SKOCUCTEMbI, O BBIIAIOIIMXCA HAYYHBIX JIOCTH)KEHHSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTUH, IPUKIAAHBIX acleKTaXx OMOJOTHUYeCKUX 3HaHUM. [[ns
pa3BUTHS U TOAJIEP)KAHUS HMHTEepeca OO0ydaloIMuxcs K OHOJOTrMHM Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOr0 MaTepualia B COACPKAHUU MPOTPAMMBI
1o OMOJIOTUU MPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHHSI U PA3BUTHS
TOM WM HMHOW 00sacTh OWOJIOTMH, BKJIAJOM OTEUYECTBEHHBIX M 3apyOeixHBIX
YUEHBIX B PEIIEHUE BaKHEUIINX OMOIOrMYECKUX U SKOJIOTUYECKUX MPOOIIEM.



Lenb n3ydenus: yueOnoro npenmera «buonorus» Ha yriyOaéHHOM ypOBHE —
OBJIaJICHME  OOYyYaIOIUMHUCS  3HAHUAMU O  CTPYKTYPHO-(QYHKIHMOHAJIbHOU
OpraHu3allMi >KUBBIX CHCTEM pa3HOTO paHra MW MNpPUOOpETeHUE yMEHUM
UCIIOJIb30BaTh 3TU 3HaHUS B (OPMHPOBAHUU MHTEpPEca K ONpeneiaeéHHON o0iacTu
npo(ecCUOHaNbHON J1eATENbHOCTH, CBSI3aHHOM C OWOJIOrHell, WM K BBIOOpPY
y4eOHOTr0 3aBeJCHUS JIJIsl TPOIOTKEHUS OUOIOTUUECKOTr0 00pa3oBaHuUs.

JlocTmkeHne 1enu Uu3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yriyOonE€HHOM YpOBHE 00€CIIeYnBaeTCs PEIICHUEM CIICTYIONINX 3a/1a4:

OCBOCHHE OOYYaIOIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUAX, KOHLEMIHUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IpaBUJIaX, COCTABIIAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MUPA; O
CTPOCHHH, MHOTOO0OPa3sMM U OCOOCHHOCTSAX OHOJOTMYECKHX CHUCTeM (KJIEeTKa,
OpraHu3M, MOMYJISIH, BU, OUOreoleHo3, Ouocdepa); 0 BHIIAIOMIUXCSI OTKPBITUIX
Y COBPEMEHHBIX MCCIIEJOBAaHUSAX B OMOJIOTUU;

O3HAKOMJIEHHME OOYy4YaloIIUXCSd C METOJaMH IIO3HAHMS >KUBOW HPHUPOIBL:
UCCIIEJIOBATEIbCKUMU ~ METOJaMH  OMOJIOTHYECKMX HayK (MOJIEKYJISIpHOU U
KJIETOYHOM OMOJIOTUH, HMOPHUOJOTUA W OHOJIOTMM pa3BUTHUS, TEHETHKH U
CeJleKIUH, OWOTEXHOJOTUM M CUHTETUYECKOM OWOJIOTHH, MaJECOHTOJIOTHUH,
9KOJOTMH);  METOJaMH  CaMOCTOSITEJIbHOTO  MPOBEACHHUS  OMOJOTMYECKHX
UCCIeIOBaHUM B JlabopaTopu U B mOpupoge (HaOIOAeHUE, U3MEPEHUE,
AKCIEPUMEHT, MOJACIUPOBAHUE);

OBJIaJIcHUE OOYYarONIMMHUCS YMEHHSIMHU: CaMOCTOATEIBbHO  HAaXOAWTh,
aHAJIM3UPOBATh W MCIOJb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; TOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTUEN W CUMBOJIMKOM; YCTAaHABIMBAThb CBSA3b MEXKIY
pa3BUTHEM OHOJOTMM M COLHMAIbHO-d)KOHOMUYECKUMH U  IKOJIOTMYECKUMHU
npobiieMaMy 4YEeJIOBEYECTBA; OLCHUBATh IOCIEJACTBUS CBOEH JIEATEIHHOCTH II0
OTHOIIECHUIO K OKpYXarollel NpupogHOW cpene, COOCTBEHHOMY 3I0pPOBbIO U
3I0POBBIO0  OKPYXKaIOIIMX  JIOJel; O0OOCHOBBIBaTH M COOJIOJATh  MEphI
nporiIakTUKY MH(QEKIIMOHHBIX 3a00J€BaHU, TPABUIA MOBEJAEHUS B MPUPOJAE U
obecrieueHrss 6€30MaCHOCTH COOCTBEHHOW KU3HENEATCILHOCTH B UPE3BBIYAITHBIX
CUTyalusiX TMPUPOJHOIO U TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE Hay4YHbIE OTKPBITUSA B 00J1aCTU OMOJIOTHH;

pa3BUTHE Y 00yYaroUIMXcsl UHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IMIpOILlECCE 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMU WU COBPEMEHHBIMU
UCCIICJIOBAaHUSIMA B OWOJIOTHUH, pEIIaeMbIMH €0 MpobieMamMH, METOI0JOTHEH
OMOJIOrMYECKOTO UCCIIEIOBAHMUS, POBEIACHHUS AKCIIEPUMEHTATbHBIX
UCCJIeIOBAHUM, pelIeHHs] OMOJIOTMYECKUX 3a7a4, MOJECIUPOBAHUS OMOJOTUYECKUX
00BEKTOB U MPOLIECCOB;



BOCITUTAHUE Y 00Yy4aIONUXCs IICHHOCTHOTO OTHOIIEHUS K KUBOW TPHUPOJIC B
IIEJIOM M K OTJICJIBHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,
IFeHETHYECKOM TPaMOTHOCTH, OOIIel KyJIbTYypbl TMOBEJACHUS B MPHUPOJIE;
WHTETPAIlUN €CTECTBCHHO-HAYYHbBIX 3HAaHUH;

npuoOpeTeHHEe  OOyYaIOIMMMHKCS  KOMIIETEHTHOCTH B pallMOHAIBHOM
MPUPOJIONOIB30BaHUN (COOJIIOICHUE TpaBUJl TOBEIECHUS B MPHUPOJE, OXPaHbI
BHJIOB, SKOCHCTEM, OHMOC(ephl), COXpaHSHHH COOCTBEHHOTO 3J0POBbSI M 3/I0POBBS
OKpyKaromux JoAeil  (cobmogeHuss Mep npoduinakthukyd — 3a00jeBaHUM,
oOecrieueHre OC30MACHOCTH JKHU3HEACSITCIIBHOCTH B YPE3BBIYAMHBIX CHTYAIIASIX
IPUPOAHOTO ¥  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUH B TIOBCEIHEBHOM JKU3HU;

CO3JaHWE  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpA  OOYyYaIOIIUMHUCS
UHIUBUY ATbHON o0OpazoBarenbHOI TPaeKTOPUH, CIIOCOOCTBYIOIIEH
noclieayroneMy npo(ecCHOHaTbHOMY CaMOOIPEICICHUIO, B COOTBETCTBHM C
WHINBUy ATbHBIMU UHTEPECAMH M IIOTPEOHOCTSIMH PETHOHA.

OO01ee 4uCI0 YacoB, OTBEICHHBIX HA M3y4YCHHE OMOJIOTUU Ha YTiIyOJIeHHOM
YpOBHE cpeaHero obiero oopazoBanus, coctasiser 204 gaca: B 10 kimacce — 102
yaca (3 gaca B Heenmo), B 11 kimacce — 102 gaca (3 yaca B HeJelto).

OT6op opraHuzanmoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OHOJIOTHU
OCYIIECTBISIETCA ¢ YYETOM CHEenu(UKU ero COoMep)KaHWsS W HAMpaBICHHOCTH Ha
MPOJOJDKEHNE OHOJOTHYeCKOro 00pa3oBaHMsl B OpraHU3aIUsaX  CPEIHETO
po(ecCHOHaTBLHOTO U BBICIIET0 00pa30oBaHUsl.

OO0s13aTeNbHBIM YCIOBUEM MTPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIIICTCS. TIPOBEJICHNWE JTA0OPATOPHBIX WM TPAKTHYECKUX paboT. Takxke ydactue
00ydJaronuxcsi B BBIMIOJTHEHUU TPOCKTHBIX M YUeOHO-UCCIEA0BATEIbCKUX PadoT,
TEMaTHKa KOTOPBIX OMPENEISACTCS ydWTeJIeM Ha OCHOBE HMEIOIIHUXCSA
MaTepPHAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUIA.



COJEPXXAHME OBYUYEHUA
10 KIIACC

ConepxaHue mporpaMMbl, BBIIEJIIEHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY
rocyJapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHas OUOJIOTUsl — KOMIUIEKCHasi Hayka. KpaTkasi uctopusi pa3BuTUS
Ouonoruu.  buonormdeckue  HAYKM M HM3yYaeMble ~ HMH  MPOOJIEMBI.
dyHIaMEHTaJIbHbIE, NPHUKIAJHBIE K IIOUCKOBBIE HAy4YHbIE HCCIEIOBAaHHUS B
OHOJIOTHH.

3HayeHue Ouosoruu B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptunbsl mupa. [lpodeccun, cBszanHbie ¢ Ouosnoruei. 3HaueHHE OWOIOTHUU B
MIPAKTUYECKOM JEATEIIbHOCTA 4YEJIOBEKa: MEIAULMHE, CEIbCKOM XO34MCTBE,
MPOMBILLJIEHHOCTH, OXPAaHE MPUPOIBI.

JleMoHCcTpaLumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [JapBus,
V. I'apseii, I'. Mennens, B. . Bepuanckuii, W. I1. I1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodeen-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnmuubl U cxembl: «CBsi3b OMOJIOTMHM C JIpYrUMU Haykamuy, «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. JKuBble cUCTEMBI U MX U3YYeHHE

KuBble cuctemMbl Kak mpeaMeT u3ydeHus Ouonoruu. CBOMCTBA JKHBBIX
CHUCTEM: €IMHCTBO XHUMHUYECKOTO COCTaBa, MAUCKPETHOCTb M IEJIOCTHOCTb,
CJI0KHOCTh UM YIOPSJAOUYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHW3allus,
CaMOBOCITPOM3BEICHUE, PA3APAXKUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd KUBBIX CHUCTEM: MOJEKYJISPHBIA, KJIETOYHBIMH,
TKAQHEBBIN, OpTraHU3MEHHBIM, MOIYJISILIMOHHO-BUI0BOM, 9KOCHUCTEMHBIN
(OuoreonienoTuueckuit), oOuochepupiii. Ilporecchl, MpoUCXOIANIME B KUBBIX
cucremax. OCHOBHBIE TpHU3HAKW KWBoOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaroiime ,KuBble CUCTEMbI HA PA3HBIX YPOBHIX OpPTraHU3AIUU.

W3yuyenue xuBBIX cucTeM. MeToasl Omosormueckor Hayku. HaOmronenwue,
VU3MEPEHUE, DKCIIEPUMEHT, CUCTEMATU3alMsA, MeTaaHanus3. llonsaTue o 3aBucumMon u
HE3aBUCMMOUW TiepeMeHHOU. IlnaHumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnotre3. HyneBas runore3a. [lonsartue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonorumdeckux JaHHbIX. OIEHKa JOCTOBEPHOCTH IMOJYYEHHBIX
pe3ysnbTaToB. [IpHuMHBI HMCKaXeHWs pPe3yJbTaTOB »JKcrepumeHTta. [loHsTHe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuiel U cxeMbl: «OCHOBHBIE TpPU3HAKU >KU3HW», «buonorunyeckue
cucrembl», «CBoiiCTBa KUBOW MaTepun», «YPOBHHU OpraHU3alUU KUBOU
npuponb», «CTpoeHHne KUBOTHOW KIETKW», «TKaHM >KUBOTHBIX», «CHUCTEMBI
OpraHOB YeJOBEUeCKoro opranusma», «buoreonenos», «buocdepa», «MeToabl
U3y4EHUs )KUBOU IPUPOIBDY.

O6opynoBanue:  jabopaTopHoe  OOOpyJOBaHHME  JJisI  IPOBEACHUS
HAOJTIOICHUH, U3MEPEHHI, SKCTICPUMEHTOB.

IIpakTnueckas padora «lcrnonp30BaHuME pa3aUYHBIX METOAOB IIPH
M3YYECHUU JKUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Krnerka — cTpykTypHO-(QpyHKIIMOHANbHAS e€AWHHIIA KUBOTO. Mcropus
oTKpbITUA KiIeTKu. PaboTh! P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. IIneiinen, P. BupxoB). OCHOBHbIE MOJOKEHUS COBPEMEHHON KJIETOUYHOU
TEOPHUH.

Metoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMmarorpadusi, IMeKTpodopes, METOI MEUYCHBIX aToMOB, au(depeHITnaATbHOES
HEHTpU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHnue @urcuposanHvix
K1emokK. DIEeKTpoHHasi MUKpockonus. Kougoxanvuas muxpockonus. Bumanvhoe
(npudicusHeHHoe) uzyueHue Kiemox.

JlemoHcTpanumn

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

Tabnuiel U cxembl: «CBETOBOM MUKPOCKOI, «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pa3BUTHS METOAOB MUKPOCKOTIUI.

OO6opynoBaHHE: CBETOBOM MUKPOCKOI, MHUKPOIPENapaTbl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

IIpakTnuyeckas padora «l3yueHne MeETONOB KJIETOYHON OUONOTHH
(xpomarorpadusi, aexTpodope3, auddepeHnranpLHoe eHTPUGYTrUpOBaHUE,
[TLIP)».

Tema 4. XumMuueckasi OpraHu3anusa KJIeTKU

XUMHAUYECKUM COCTAaB KJIETKU. Makpo-, MUKPO- M YJIbTPAMHUKPOIIEMEHTHI.
Bona u €€ posib Kak pacTBOpPUTENS, PEareHTa, y4acTUE€ B CTPYKTYPHUPOBAHUU
KJIETKH, TEIUIOpEryJsainui. MUHEepallbHbIe BEIIECTBA KJIETKH, WX OHUOJOTrHYecKas
poJib. PONb KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonornyeckue mnonumepsl. benku.
AMMHOKHCIIOTHBIA cocTaB 0enkoB. CTpyKTyphl O6enkoBoi Mosekysbl. [lepBuunas
CTPYKTypa Oenka, MeNnTHaHas CBA3b. BTopuyHas, TpeTUYHAs, YEeTBEPTUYHAS
cTpyktypsl. Jlenarypamus. CsoiictBa OenkoB. Knaccupukanuss — Genkos.
buonornueckue ¢pyHkiuu 6eaKoB. [lpuonsi.
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VYrneBoasl. MoHOCaxapubl, 1UCaXapu/ibl, OJIUTOCAXapUAbl U TOJIUCAXAPU/IBI.
OOmuii TUTaH  CTpOeHHUS U (PU3UKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buosnorunyeckue GyHKIMH YTIIEBOIOB.

Jlunuast. 'mapodunsHo-ruapodoOHBIE cBOMCTBA. Kitaccudukanus nunuaos.
Tpurnunepunapl, QocPoaunuasl, BOCKH, cTepounbl. buosornueckue QyHKUUN
aunuaoB. OOLme cBOMCTBAa OMOJOTHYECKHX MEMOpaH — TEKYy4eCTh, CIOCOOHOCTh K
CaMO3aMbIKaHHIO, TTOJTYTIPOHUILIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHUCIOT.
Hyxneotunsl. Ilpunnun kommuiementapHoctu. IlpaBmio Yapradda. Crpykrypa
JIHK — nBoiinas cniupans. Mecronaxoxaenue u ouonornueckue pynknuu JHK.
Bunsl PHK. ®ynknun PHK B kietke.

Crtpoenue moinekynsl AT®. Makposprudyeckue cBsizu B Moisekyine ATO.
buonornyeckue ¢pynkuuun AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
kietke. [pyeue wykneozuompugocgpamer (HT®P). CexsenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpykrypHas Ouonorus: OMOXUMHUYECCKHE W OMO(MU3UUICCKHE HCCIICIOBaHUS
cocTaBa U TMPOCTPAHCTBEHHOM CTPYKTYphl OuoOMoONekyl. Mooderuposarue
CmMpyKmypol U QYHKYULl OUOMONEKYN U UX KOMHIeKkcos. KomnviomepHulii ouzavin u
opeaHudeckull cunmes 6UOMOJIEKY U UX HENPUPOOHBIX AHALO208.

JlemoHcTpanumn

[Toptpetsr: JI. Ilonunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®paHkinus,
®. Caurep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHue XMMHUYECKHUX DJJIEMEHTOB B HEXUBOM
npupojie», «PacnpeneineHne XuMUIECKUX 2JIEMEHTOB B )KUBOU MPUPOIE.

Tabmuubr u cxembl: «llepuogmveckass TabnuIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOJb», «BemecTtBa B coctaBe OpraHu3moB», «CTpoeHHe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYIbl», «CTpoeHHE MOJIEKYI
yriaeBoaoBy», «CTpoeHre MOJEKyd JUNUaoB», «HyKIenHOBBIE KHUCIOTHI»,
«Ctpoenue monekyasl ATD».

O6opynoBaHue: XUMUYECKasl TOCY1a U 000pPYAOBaHUE.

JlabopaTtopnas padora «O0Hapy)keHHEe OETKOB C TOMOIIBIO KAYeCTBEHHBIX
peakum».

JlaGopaTropnass  paGora  «VccrmenmoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. CtpoeHue n QyHKINM KJIETKH

Tumnel KIETOK: 3yKapuoTHYecKas U Mpokapuoruyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUs KJIETKHU.



CtpoeHue npokapuoTuyeckoit kiuetku. Knerounas creHka OakTepuil 1 apxeu.
Oco0OeHHOCTH CTpOCHHsI TEeTepOoTPOdHON U aBTOTPOPHOU MPOKAPUOTHIECKUX
KJIETOK. MecTo U poJib MPOKapuoOT B OMOIIEHO3aX.

Ctpoenue u (GyHKIIMOHUPOBAHUE YKapUOTUYECKON KJICTKHU.
[Tnazmatuueckass wmemOpana (mazmanemma). CTpyKTypa IUIa3MaTHYECKON
MeMOpaHbl. TpaHCHOpPT BELIECTB uepe3 IMIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIN
(muddysus, obneru€énnas auddysus), akKTUBHBIA (TMEPBUYHBIA U BTOPUYHBIN
aKTUBHBIN TpaHcmopT). IlomympoHuriaeMocts MeMOpaHbl. PabGota HaTpuii-
KaJIUEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aromuTo3. Dk3o1uuTo3. KierouHas
creHka. CTpykTypa U (PyHKIIMU KJIETOYHON CTEHKU PACTEHHI1, TpHOOB.

[Hutomna3zma. [uto30mas. [lutockener. JIBrkenue muroriazMbl. OpraHouasl
kietkn. OnHOMeMOpaHHBICE OpPraHOWIBl KIETKH: HHAOIJIA3MAaTHYeCKas CeTh
(BIIC), anmapat T'onbaku, JTU30COMBI, UX CTpoeHHE W (yHKIMH. B3auMocBs3b
OJTHOMEMOpPAHHBIX OpPraHoOUJOB KJIeTKH. CTpOCHHE T'paHyJISIPHOTO PETUKYJIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. CuHte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHysispHBIA)  SHIAOIUIA3MATHYECCKUI
perukynyM. CekperopHas ¢yHKIus ammapara ['onbmku. Moougurkayus benxos
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvoxcu. TpaHcnopT
BEIIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABl  KIJIETKU:  MHUTOXOHJAPUM,  ILJIACTHU[IBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeaickosckuti,
JI. Mapeynuc). Ctpoenne u (YHKIIMM MUTOXOHJpUN M Iwiactui. llepBuuHsle,
BTOPUYHBIE M  CJIOXKHbIE  IUIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJIOpOIIACThI, XPOMOIUIACTHI, JIEHKOIIACTHI BHICIIMX PACTEHUM.

HememOpanubie opranonapl kiaetku CtpoeHue u (PyHKIIMM HEMEMOpPaHHBIX
OpraHouJI0B KJIETKHU. Pubocomsl. IIpomedsicymounvie Qunamenmul.
MukpodunameHTsl. Axkmunogvle Muxkpoguiamenmol. MBpbIIEUHbIE  KIIETKU.
Axmunosvie KOMHOHEHMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Knerounbrit
neHtp. CTpoeHHWE U JBWKEHHE KIYTUKOB U pecHHYEeK. MHUKpOTpyOOUKH
muToriasmel. Llentpuons. benku, accoyuupoganmvie ¢ Muxkpoguiamenmamu u
muxpompyooukamu. MomopHvle 6eaku.

Anpo. Ob6onouka sapa, XpoMaTUH, KapHoIUIa3Ma, SAPBIIIKA, KX CTPOSHHUE U
bynkuuu. SnepHbiii OenkoBbli MaTpukc. lIpocTpaHCTBEHHOE pacHoiOKEHHE
XpOMOCOM B HUHTeppazHOM sfnpe. Iyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBL. /Jlunamuka s0epHOU 00010uKu 6 mumose. AHoephbiil
mpancnopm.

Kinerounsie BratoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



[Toptpersr: K.C. Mepexkosckuit, JI. Mapryiuc.

Tabmumbsl u cxeMmbl: «CTpoeHHE 3YKapUOTHYECKON KieTkn», «CTpoeHue
KUBOTHOW  KJIETKW», «CTpoeHHME  pacTUTENbHOM  KIeTKn», «CrtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne NPOKapUOTHYECKON KIIETKN.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpENnaparbl PacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTeprUaaIbHbIX KIETOK.

JlabopaTtopnass pabora «l3ydyeHue CTpOEHHSI KIETOK PpPa3INYHBIX
OpraHu3MOB).

IIpakTnyeckas padora «/3ydyeHne cBOWCTB KIETOYHOU MEMOpaHBI».

JlabopaTopnass pabora «JccnepoBanue Ia3mosd3a W JAEIUIA3MOJIM3A B
PACTUTEIIbHBIX KIIETKAX).

IlpakTuueckass paGora  «l3ydyeHue  [OBUKEHUA  UUTOIUIA3MbI B
PACTUTEIIBHBIX KIIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpaLlieHHE JHEPIHU B KJIETKe

AccUMWIIALNS U AUCCUMMWIISILIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tunsl oOMeHa
BEIECTB: aBTOTPOGHBIN W TeTepoTpodHBIA. YUacTue KHUCIOpoJa B OOMEHHBIX
mpolieccax. JHepreruueckoe oobecrnieueHue kietku: npespamienne ATD B
oOMeHHBIX Tmporeccax. DepMEHTaTUBHBIM XapakTep peakuuil KIETOYHOTO
Metabonuzma. DepMeHTBI, WX CTPOCHHE, CBONCTBA U MEXaHHU3M JICHCTBUSI.
Kodepmentosl. Otnuuust pepMeHTOB OT HEOPraHUYECKUX KaTaln3aTopoB. benku-
aKTUBATOpPhl M OEIKU-UHTHMOUTOPHL. 3aBUCUMOCTb CKOPOCTHU (PepMEHTATHUBHBIX
peaKkiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KieTke. DOTOCHHTES.
AHOKcuceHHbIll U OKcueeHHblll Gomocunme3 y oaxkmepuii. Ceemocoouparoujue
nUeMeHmbl U NUSMEeHMbl PeaKyuoHHo20 yenmpd. Pomb XJI0pOIUIacTOB B MpoLEcCe
dotocunteza. CBetoBast u TeMHOBas Gaszpl. Pomoovixanue, C3., Cs. u CAM-munuo
gdomocunmesa. IlponyktuBHoCcTh doTOCHHTE3a. BrnusHue pasnuuHbiX (HakTOpOB
Ha CKOpOCTh (poTocuHTe3a. 3HaUeHue (POTOCUHTE3A.

XEMOCHHTES. Pa3noo6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUULIUpyomue OaKTepuH, XKene300aKTepun, cepoOaKTepHH, BOJOPOIHBIC
OakTepun. 3HaYCHUE XEeMOCHUHTE3a.

AHa’poOHble opranu3Mbl. Buabsl Opoxkenus. [IponykTbl OposkeHHS M HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENHN OOJIE3HEH.

AspoOHEBIe OpraHU3MBI. Oranbl AHEPreTUYECKOTrO oOMeHa.
[ToaroroButenbHbIN 3TaM. [ TUKOIN3 — OECKUCIOPOAHOE PACIICTICHHE TITFOKO3HI.

buonornyeckoe okucieHUEe, WA KIETOUYHOE JibIxaHue. Poib MUTOXOHIpHil B
npoleccax onojgornyeckoro okucieHus. Luknnueckue peakuuu. OKUCIUTEIBHOE
dbochopuaupoBanue. Ouepeus membpanno2o epaduenma npomonos. Cumnmes
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AT®D: paboma npomonnoi ATD-cunmaszvl. IlpemmyiiecTBa a’poOHOTO MyTH
oOMEeHa BeIecTB mnepes] aHadpOOHBIM. DPHEKTHBHOCTH SHEPTETUIECKOTO OOMEHA.

JdemoHcTpanuu

[Toptpetsr: k. IIpuctnu, K. A. Tumupsaszes, C. H. Bunorpaackuii, B. A.
Ourenprapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabnuiel 1 cxembl: «DOTOCUHTE3», «DHEpreTuueckuit oomen», «buocunres
oenka», «CtpoeHue pepMeHnTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyJOBaHME JiI MPUTOTOBIICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOITIPENapaToB.

JlaGoparopHass padora «l3ydyeHue  KATAIUTUYECKOM  aAKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajaasbl)y.

Jlabopatopnass pabGora «/3ydeHue (HEepMEHTATUBHOTO pACIICTIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEINIBHBIX U KUBOTHBIX KIETKaX).

JlabopaTtopnasi padora «CpaBHeHue mporeccoB (OTOCHHTE3a U
XEMOCHHTE3a.

JlabopaTtopHas pabora «CpaBHEHHE NMPOIIECCOB OPOKECHUSI U TBIXAHUSD.

Tema 7. Hacsiencreennasi uHgopmanus U peajn3anus eé B KIeTKe

Peakiiuu mMarpuuHoro cunres3a. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKIMIX
MaTPUYHOIO CUHTe3a. Peanusanus HacieacTBeHHOM nHpopMauuu. ['eneTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmarpuunbelii cuHTe3 PHK. IlpuHummsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTHUIAPAJIIENIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnauus u e€ sransl. Yuactue Tpancnoptabix PHK B 6nocuntese Genka.
VYcaoBus Ouocunte3a Oenka. KogupoBanwe aMuHOKHUCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Cospemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKapHOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MNpOKapuor. l'mmoresa
onepoHa (®. XKaxo0, XK. Mano). Monrexynapuvie mexanusmovl IKCHpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
MPOLIECCOB B KJeTKe. KileTouHbIl roMeocTas.

Bupychl — HeksieTouHble (OPMBI JKU3HU U 0ONuUTaTHbIe Mapa3uThl. CTpoeHue
IPOCTBHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaroB. JKusHenHblli YUKl
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6axkmepuogazos.
Obpamnasa mpauckpunyus, peeepmasa, UHmezpasd.

Bupycubie 3a0oneBanusi yenoBeka, XuBOTHBIX, pactenuii. CIIN, COVID-
19, connanbHble 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buounpopmamuxa: unmeepayus u anaruz oonvuux maccusos («bigdatar)
CMPYKMYpHuIX buonocuyeckux oaunvlx. Hanomexuonoeuu 6 ouonoeuu u meouyune.
IIpoepammupyemvie pynxyuu 6eaxos. Cnocodvl 00cmasKu 1eKkapcms.
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JlemoHcTpanuu

[Toprpetsr: H. K. Kosbiios, /1. 1. UBanoBCkuHiA.

Tabmuiel u cxembl: «buocuaTe3 Oenkay, «I eHeTHYecKul Koy, «Bupyche»,
«bakrepuodarm.

IIpakTuyeckas padora «Co3naHue MOJICIIN BUPYCA».

Tema 8. ZKu3HeHHBbIN HUKJ KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisinusa. Wutepdaza u  MUTO3.
Oco0OeHHOCTH TMpOoIIecCcoB, MpoTekawmux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [lpecunreTrmdyeckuid  (MMOCTMUTOTHYECKHI), CHUHTETHYECKUH U
MOCTCUHTETUUECKUU (MPEMUTOTUUYECKUI) IEpHOIbl MUHTEP(]A3bI.

Marpuunsiii cunte3 JHK — permmukanwms. I[lpuamunsr perumkanuu JHK:
KOMIUIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIM  CHHTE3, aAHTUNAPAJIIEIBbHOCTD.
Mexannsm perukanuu JTHK. Xpomocomel. Ctpoenue xpomocoM. Termomepsl u

TeromMepaza. XPOMOCOMHBIM HaOOp KJIETKHM — KapuOTUIll. JIUMJIOWAHBIA W
rariouHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lonoBbie
XPOMOCOMBI.

Jenenne xietkn — MuTo3. CTaauy MHUTO3a M IIPOUCXOASIIME B HHX

npoueccel. Tunel muto3a. KapuoknHe3 nu HUTOKMHE3. bHosornuyeckoe 3HaueHUE
MUTO3A.

Perynsius MUTOTHYECKOTO IMKIA KJIeTKH. [Iporpammupyemasi kiieTouyHas
rudeb — anomnTo3.

Knerounoe siapo, XpoMocombl, (DYHKIIMOHAlbHAsg TeHOMUKA. Mexanusmuol
npoaugpepayuu, oughghepenyuposku, cmapenus u ubeau kKiemox. «lL{ugpposas
K1emKa» — ououHgpopmamuueckue mooeiu QYyHKYUOHUPOBAHUS KIEMKU.

JlemoHcTpanuu

Tabauupl U cxembl: <«OKW3HEHHBIM ITMKI KIETKW», «Mutos»n, «CTpoeHue
xpoMocom», «Permukanusa JTHK».

O6opynoBaHUE: CBETOBOM MUKPOCKOT, MUKpOIIpenapathl: «MUTO3 B KJIETKax
KOpEIIIKa JTyKa».

JlaboparopHas padora «3yuenue XPOMOCOM Ha  TOTOBBIX
MUKPOIIpEnapaTaxy.

JladGopaTopHasi pabora «HaGmoieHe MUTO3a B KJIeTKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Ctpoenue u GpyHKIUM OPraHM3MOB

buonornueckoe pazHooOpa3zue OpPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH ~ CTPOEHUS M IKUBHEACATEIBHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakTepuu, apxeu, OJHOKJIETOUYHbIC TPUOBI, OJHOKJIETOUHBIC
BOJIOPOCTH, Apyrue npoTucThl. KoloHWabHbIE OPTaHU3MBI.
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B3anMoOCBs3p 4YacTe MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucreMbl opraHoB. OpranusM Kak eIuHoe 1einoe. ['omeocras.

Tkanum pacrenuii. TuIbBI  pacTUTENBHBIX TKaHEW: oOpa3oBaTeibHasl,
NIOKpPOBHAsI, MPOBOJAAIIAsA, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpPOEHUS,
(GyHKUMNA 1 pacoiOKEeHHs TKAaHEH B OpraHax pacTEHUN.

TkaHW XKMBOTHBIX M YEJIOBEKAa. [HIBI )KUBOTHBIX TKaHEW: DIUTEIUAJIbHAs,
COEMHUTENIbHAs, MbIlIeyHas, HepBHass. OcCOOEHHOCTH CTpOCHMs, (QYHKIHUH U
pAacHoJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE M T'€HEpaTUBHBIE OpraHbl pacTteHuid. OprasHbl U
CHCTEMBI OPTAHOB )KMBOTHBIX U YeloBeKa. DyHKIINM OPraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranu3mMoB. Kapkac pacreHuil. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHU ckeneT. CTpoeHune u
TUIIBI COEIUHEHUS KOCTEH.

JIBkeHne  OpraHu3MoB. [[BH>KEHME  OJHOKJIETOYHBIX  OPTaHU3MOB:
amMEOOUTHOE, KT'YTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMIA:
TPOIIU3MBI M HACTUH. JIBH)KEHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHas cucteMa. Pedrnekc. CkeneTHbIe MBI U UX padoTa.

[Iutanne opranusmoB. Iloryomenue BOIBI, YIJIEKUCIOTO Ta3a W
MUHEpPAJIbHBIX BEIIECTB pacTeHUsAMU. lIuTaHne xMBOTHBIX. BHyTpHumomocTHoE u
BHYTPUKIIETOYHOE NUIIEBapeHUe. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MULIEBAPUTEIILHOTO TpakTa. [lumeBapurensHble xene3bl. llumeBapurtenbHas
CHCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pactreHui. Jlpixanue >kuBOTHbIX. [{uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIETKU. KoxkHOe npixanue. JlpixarenbpHas MOBEPXHOCTD.
XKabepHoe u n€royHoe apIxaHue. J[pIXxaHue MO3BOHOYHBIX KMUBOTHBIX M YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIOKHEHHE CTPOCHMS JIETKMX [MO3BOHOYHBIX YKUBOTHBIX.
JIpixaTenpHas cucrema 4esoBeka. MeXaHu3M BEHTWIIUMU JETKUX y NOTUL U
MiekonuTaromux. Perymnsmus apixanus. JprxarenbHbie 00bEMBI.

TpaHCIIOPT BEHIECTB y OPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTECHHM.
TpancnopT BemecTB y JKHMBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum KpoBooOpamieHusi. IBOJIOIHOHHbBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBbI MO3BOHOYHBIX >KUBOTHBIX. Pabora
cepla v €€ perysums.

Brinenenue y opranusmoB. Beigenenne y pacrenHuid. Beinenenue y
KUBOTHbIX. CoKpaTuTenbHble Bakyoiu. Opranbl BblaeneHus. PuiapTpanus,
cekpenus U 00paTHOE BCAaChIBaHHWE KaK MEXaHW3Mbl pa0OThl OPraHOB BbIJICJICHUS.
CBs13b MOJIOCTH TEJIa C KPOBEHOCHOW M BBIICIIUTENIBHON cucTeMamu. Beinenenue y
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NO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHne m (QyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHNE MOYH Y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3moB. CHopsl
OakTepuii M UUCTHl MNPOCTEHINMX. 3aluUTa Yy MHOTOKJIETOYHBIX pacTeHUH.
Kyrukyna. CpeacrBa nacCUBHOM M XMMHUYECKOW 3aIUThI. DUTOHIUIBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX NpOU3BOAHBIE.
3amura opranu3ma oT Oonesneil. IMmyHHast cuctema denoBeka. KieTouHblld u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIH W TPUHOOPETEHHBIM crerudUIecKuii
UMMYyHUTET. Teopus KiIoHaJIbHO-cenekTuBHOro ummynutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00€BaHUII.

Pazmpaxxumocts u  perymsuuss |y OpraHusMoB. Pasapaxumocts y
OJHOKJIETOUHBIX OpraHu3MoB. Takcucel. PasapaxuMocTs ©  perymauus y
pactenui. POCTOBBIE BEIIECTBA U UX 3HAYCHUE.

HepBHas cucreMa u peQuekTOpHas peryjsiuus y S>KUBOTHbIX. HepBHas
cucremMa u €€ OThenbl. DBOJIOLHOHHOE YCI0KHEHHE CTPOCHUSI HEPBHOW CHCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedrnexc u
peduexTopHas ayra. be3ycinoBHbIE U YCIOBHBIE PE(DIICKCHI.

['ymopanpHas perynsiuus U 3HAOKPUHHAs CHCTEMA KMBOTHBIX M YEJIOBEKA.
JKeme3pl HSHOOKPMHHOM CHUCTEMBI M KX TOPMOHBL. JleHCTBHE TOPMOHOB.
B3auMocBs3p HEpBHOW U SHIOKPUHHOW cucTeM. [ umoTtamamo-runodusapHas
cucrema.

JleMoHCcTpaLumn

IToprper: U. 11. I1aBnos.

Tabmuupr m cxembl: «OIHOKIETOYHBIE BOJAOPOCIN», «MHOIOKIETOUYHBIE
Bojopocnm», «baktepumny, «llpocteiimme», «Opranbl LBETKOBBIX PACTEHUID,
«Cucrempl OpraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuil», «KopueBbie cuctembly, «CTpoeHue cTedisy,
«CTpoeHHE JIMCTOBOM IUIACTUHKW», «KaHM XUBOTHBIX», «CKEIET 4elIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucremMa», «/lpixarenpHas

CHUCTEMAY, «HepBHas cCUCTEMA, «Koxay, «MBpleuHas cucTeMay,
«BplaenurenbHas cUCTEMa», «DHAOKPUHHAs cucTeMa», «CTPOEHHE MBIIIIbIY,
«Ammynuter»,  «Kumeunonosoctueie», «CxeMa  TUTaHUA  PACTEHUI»,

«KpoBeHOCHbIE CHCTEMBbI TIO3BOHOYHBIX JKUBOTHBIX», «CTpPOCHHE THUAPHI»,
«CTtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue H0KJIeBOoro uepssi», «HepBHas
cuctema poio», «HepBHas cucrema sarymkum», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas  cucrema  ntuny», «HepBHas — cucrtema
MJIeKonUuTaromux», « HepBHast cucrema uenoBekay, «Pediekcy.
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OOopyoBaHuE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKIETOYHBIX
OpraHu3MOB, MHUKpPONpENnaparbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUHU
HACEKOMBIX, UTJIOKOXKHUX, KUBbIE SK3EMIUISIphl KOMHATHBIX pacTeHuil, repOapuu
pacTeHuid pa3HbIX OTHAEJOB, BJIAXHbIC IMpenaparbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
000pyaoBaHue ISl AEMOHCTPAIMU TOYBEHHOTO U BO3/IYIITHOTO MUTAHUS PACTECHUH,
pacHieTuieHus Kpaxmasia U OeIKOB Mo/ IecTBreM (hepMEHTOB, 000PYAOBaHUE IS
JEMOHCTPALUK ONBITOB MO U3MEPEHUIO )KU3HEHHON EMKOCTH JETKHUX, MEXaHU3Ma
JBIXaTENIbHBIX JBUKCHUH, MOJICJIA TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3ydueHue TKaHEeN paCTEHUI.

JlabopaTopHasi padora «3yueHne TKaHEel )KUBOTHBIXY.

JlabopaTopHasi padora «l3yueHne opraHoB IIBETKOBOT'O PACTCHHUS.

Tema 10. PazmHoxeHre U pa3BUTHE OPraHU3MOB

dopmMbl pa3MHOKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U
nosioBoe. Buabl  Oecronoro  pa3MHOXKEHHS:  MOYKOBaHUE,  CHOPYJISIUA,
dbparMenTanusi, KJIOHHPOBaHUE.

[TonoBoe pa3zmHOkeHue. IlonoBbie KneTkW, wian ramerbl. Meio3. Craguu
Mmeno3a. [ToBegenune xpomocoM B meio3e. Kpoccunrosep. buosornuecknii cMbICi
M€No3a M IIOJIOBOTO Iipouecca. Meno3 M ero MeCcTO B KM3HEHHOM IUKIIE
OPTraHU3MOB.

[IpenzapoasiieBoe pazButue. ['ameToreHes y »KuBOTHBIX. [10J10BBIE XKeETE3HI.
OO6pa3oBaHue U pa3BUTHUE MOJOBBIX KIeTOK. CriepmaTtoreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnonoTBOpeHHEe U AMOPHUOHAIBHOE pa3BUTHUE KUBOTHBIX. (CHnocoOb
OIUIOJIOTBOPEHUS: HApykHOE, BHyTpeHHee. [lapTeHorenes.

WunuBuyaibHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HAyKa
0 Pa3BUTUM OPraHU3MOB. Mopgoeenez — 00Ha U3 21A8HbBIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Ctaguum >MOpHOreHesa
KUBOTHBIX (Ha mpumepe Jsaryuiku). JpoOnenwe. Tumbl  apoOneHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munsi
onacmyn. OCOOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOABIIIEeBbIC JUCTKU
(ractpynsius). 3akiiajika OpraHOB M TKaHEHW M3 3apOJIBIIIEBHIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTel pa3BUBAIONIETOCS 3apojbiiia (dMOpHUOHATbHAS WHAYKIHSA).
3akiiaika TIUIaHa CTPOEHUS JKMBOTHOTO KakK pPeE3yJibTaT HEePAPXUUYECKHUX
B3aUMOJICUCTBUI TEHOB. BrnusHMe Ha 3>MOPUOHAIBHOE Pa3BUTHE PA3TUUYHBIX
(GhaKkTOpPOB OKPYKAIOIIECH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. IlpsMoe wu
Henpsimoe pas3BuTue. Pa3zButme ¢ wmeramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKUBOTHBIX. bHOJIOrMYeckoe 3HaYe€HHE MPSMOr0 W HEMPSIMOTO
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pa3BUTHUSA, UX PACIPOCTPAHEHUE B MPUPOAE. TUmlbl pocTa KUBOTHBIX. DAKTOPHI
PEryJsIUU POCTa )KUBOTHBIX U YesoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [lepuoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OHMOJIOTUYECKUE TTPOLIECCHI.

Pa3smHoxxeHue u pasButue pacteHui. ['ametodutr m cnopodur. Meiio3 B
KU3HEHHOM IMKIe pacteHud. OOpa3oBaHue CIOp B Ipoiecce Meio3a.
['amerorene3 y pacteHuid. OIIOAOTBOPEHHE U  PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. [[BoiiHOE OIIOOTBOPEHHE Y IIBETKOBBIX pacTeHui. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJaiuyu OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCTpanuu

[Toptpetsl: C. I'. HaBammun, X. [lIneman.

Tabmuubr u cxembl: «BereratnBHoe pasmuokeHue», «Tumbl Oecrmonoro
pa3MHOXEHUD», «Pa3MHOXKEHHE XJIaMHAOMOHAIb», «Pa3MHOXEHHE HBIJICHBI»,
«Pa3MHO)eHue ruapsy, «Menosy, «XpoMocoMsly, «l'amerorenesy», «CtpoeHue
AUIEKIETKH U crepmaTo3ouaa», «OCHOBHBIE CTaJAuM OHTOreHesza», «llpsmoe u
HENpsIMOe pa3Butue», «Pa3Burhe wmalickoro xyka», «Pa3Butue capaHumy,
«Pa3BuTne NATYWIKW», «JI|BOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTEHUI,
«CTpoeHHe CeMsH OJHOMOJIBHBIX U ABYJOJBHBIX pAacTCHUI», «KM3HEHHBIN LUK
MOPCKOM  KamyCTbDy, <«OKW3HEHHBIM OHKIT MXxa», <«KW3HEHHBIM  IUKI
MManoOpPOTHUKA», «KW3HEHHBIN ITUKI COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SUIEKIETOK |
CIIEpMaTO30UI0B, MOAEIb « UK pa3BUTHS JIATYIIKW.

JlaGopaTopHas padora «3ydeHue CTpOCHHS MOJOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpEenapaTaxy.

IIpakTuueckass padora «BblBiIeHHE MNPU3HAKOB CXOJICTBA 3apPOBIIICH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB PA3MHOXKEHHUS BBICIIUX
pacTEHUIN.

Tema 11. I'eHeTuka — Hayka O HacCJeACTBEHHOCTH W HM3MEHYMBOCTH
OPraHu3MoOB

Hctopusi cTaHOBIIGHMS] W pa3BUTHS TEHETHMKU Kak Hayku. PaGoter I
Menpnens, I'. ne ®puza, T. Moprana. Poinp 0T€4eCTBEHHBIX YUYEHBIX B Pa3BUTUHU
renetuku. Padotel H. K. KonbuioBa, H. 1. BaBunona, A. H. benosepckoro, I'. 1.
Kapmeuenko, FO. A. ®unumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHbBIE€ TEHETUYECKHUE MOHITUS U CUMBOJIBL. | 'OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBI, AJbTCPHATUBHBIE MPU3HAKHU, JOMUHAHTHBIA M PELECCUBHBIN
MpPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS TUHUS, TUOPHUIbI, TEHOTHUIT, ()EHOTHII.
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OCHOBHbIE ~ METOJbl ~ T€HETUKW:  TUOPUIOJIOTHYECKHUM,  IUTOJOTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JdemoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. U.
Baswios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®@ununuenko, H. B.
Tumogees-PecoBckuii.

Tabmuier 1 cxembl: «MeToIbl TeHETHKHY, « CXEeMBI CKPEIIHMBAHUS .

JlaGopaTopHasi padora «J/lpo3oduna Kak OOBEKT TI'€HETHUYECKUX

HUCCJICIOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Mounorubpunnoe ckpemuBanue. IlepBerit 3akoH Menaens — 3akoH

eMHO00pa3us THOPUIOB TepBOTO MoKojIeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacLICIUICHUs IpU3HAaKoB. L{uTosiornueckre OCHOBBI
MOHOTMOPHUIHOTO CKpeluBanus. [ ' unoresa 4ucToThl raMmer.

AHanmsupyomee ckpemmBanue. [I[poMexyTouHbI XapakTep HacleI0BaHMUS.
Pacmerienne mpru3HakoB MpU HEMTOJIHOM JTOMUHUPOBAHUU.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HACJIEJOBAaHUs  IPU3HAKOB. [{uTonornyeckue  OCHOBBI  JAUTHOPHUIHOTO
CKpEILINBAHUS.

CuennenHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuemnsieHHoe
HACJIEJOBAaHUE TI'€HOB, HAPYILICHHWE CLEIUICHUS MEXAY I'e€HaMH. XPOMOCOMHas
TEOpHsI HACIIEACTBEHHOCTH.

['eneTnka nmosa. XpoOMOCOMHBIM MEXaHU3M OINPEAEIIECHUS NOJIA. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TE€TEPOramMeTHbIA MOJ. ['eHeTnueckas
CTPYKTypa MOJIOBBIX XpoMOCOM. HacnenoBaHne Npru3HaKkoB, CLENIIEHHBIX C IT0JIOM.

['enoTun kak nenoctHas cucrema. [imeoTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBIM ajIeu3M. B3aunMojencTBUe HeaJUICIbHBIX TI'€HOB.
KommiiementaprHocTs. Onuctas. [lonumepus.

['eHETUYECKUIT KOHTPOJIb Pa3BUTHS PACTEHUM, JKUBOTHBIX W 4YEJIOBEKA, a
TakKe (PU3NOJIOTMYECKUX TPOIECCOB, TMOBEICHUS W KOTHUTWUBHBIX (YHKIIUH.
['eneTnueckre MeXaHU3Mbl CUMOHUOTEeHE3a, MEXAaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Mapa3uT» U «XO3IMH — MHUKpoOHOM». ['eHeTHMueckue achekThl KOHTpOJS U
MU3MEHEHMS HACJIeICTBEHHON MH(OPMAIMU B TOKOJIEHUSX KJIETOK U OpraHU3MOB.

JlemoHcTpanuu

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

Tabnuuer u cxemsl: «IlepBoiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Meunpens», «AHamu3upyrouiee CcKpemuBaHue», «HemoaHoe aOMUHHUpPOBaHHEY,
«CuenyieHHOe HaclieJOBaHUE MPU3HAKOB Yy Jpo30guibl», «l'eHeTuka moJay,
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«Kapuotun uenoseka», «Kapuotun gposzodpuns», «Kapuotum nTuimn,
«MHOX€ECTBEHHBIN aJlJIeIn3mM», «B3auMoaecTBUE TEHOBY.

O6opynoBaHue: MOJEAb IS JEMOHCTpPAllUM 3aKOHOB €IWHO00pa3us
TUOPUJOB TIEPBOrO TIOKOJEHUS M pacHIeIUICHUs MNPU3HAKOB, MOJEIb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOIO HACJIEAOBAHUS MNPU3HAKOB, MOJEIb JJIs
JEMOHCTPAllUM CILEIJICHHOTO HACIEIOBaHUs MPU3HAKOB, CBETOBOM MMKPOCKOTI,
MHUKpoIpemnapar: «/[po3oduiay.

IIpakTuueckass padora «l3yueHne pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEILUBAHUA Y APO30(PUITBD.

IIpakTnueckas  paGora  «l3yueHue  pe3yslbTaTOB  JUTHOPUIHOTO
CKpEIIMBaHUA Y APO30DUITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHOoTHIA M cpenbl Tpu  (GopMHUpOBaHUU (HEHOTHUIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHASI.

MopaudukaniioHHass HW3MEHYMBOCTh. Ponb cpeasl B (hopMHUpOBaHHH
MoAu(UKAIIMOHHOW M3MeHYMBOCTH. Hopma peakiuu mpu3Haka. BapuannoHHBIN
psan u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa MOau(pUKAIMOHHOU
W3MEHYUBOCTH.

['eHoTUNIMUYECKass U3BMEHUYMBOCTh. CBOMCTBA T€HOTUIMNYECKOM U3MEHUYMBOCTH.
Buibl reHOTHITMYECKOM M3MEHYHMBOCTH: KOMOWHATHUBHAS, MyTaI[MOHHAS.

KomOuHaTuBHAas W3MEHYMBOCTH. MeH0O3 M TOJIOBOM TIPOIECC — OCHOBA
KOMOMHATHBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHOM U3MEHYMBOCTH B CO3JaHUU
TEHETUYECKOT0 Pa3HO00pa3us B Mpejiesiax OJJHOrO BUA.

MyTanmoHHass HM3MEHYMBOCTb. BHIBI MyTalnMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHJAYUUPOBaHHbIE MyTauuu. SaepHbie U
HUTOIUIa3MaTudeckue myTtanuv. CoMaTHYeCKUE U TMOJIOBble MyTaluu. [IpuunuHbBI
BO3HUKHOBEHUsS MyTanuii. MyTareHbl ¥ HUX BJIUSHUE HAa OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO MpOoIEecca. 3aKOH TOMOJIOTUYECKHUX PSJIO0B B
HacnenacTBeHHoW m3meHuuBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUHUBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  DNUCCHEMUYECKUX (HaKmopos 8
HACIe008AHUU U UBMEHYUBOCU (DEHOMUNUUECKUX NPUSHAKOB ) OP2AHUIMOS.

JlemoHcTpanumn

[Toptpertsr: I'. ne ®pus, B. Uoranncen, H. 1. BaBuios.

Tabmumet u cxeMbl: «Buasl  u3mMeHuMBOCTHY», «MoaudukamoHHas
U3MEHYUBOCTHY, «KoMmOunHaTnBHas U3MEHUYHUBOCTEY, «Meiio3y,
«OmnonoTBopeHuey, «I enernueckue 3a00JeBaHus YeI0BeKay, «BUIbl MyTalnii».
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O6opynoBaHue: >KUBbIE U TepOapHbIE AK3EMIUIAPHl KOMHATHBIX PACTEHU,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3TUYHBIMK BUIAMH H3MEHYUBOCTH.

JlaGopaTopHuas padora «HccnenmoBanne 3aKOHOMEPHOCTEN
MOAU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuUallMOHHOTO psijga U
BAPUALIMOHHON KPUBON».

IIpakTnyeckas padora «Mytauu y apo3o¢uisl  (HA TOTOBBIX
MUKPOIIpENapaTax).

Tema 14. I'eHeTnKka 4yesioBeKa

Kapuotun uenoBeka. MexnyHapoaHass mporpamma HCCIEIOBAHUS T€HOMa
4yenoBeKa. MeTonbpl  M3yYEeHMsT T€HETHMKH  YEJOBEKa: TIE€HEaJOTHMYECKHi,
OJIM3HEIOBBIH, LIMTOTCHETUYECKUIA, MOMYJISITUOHHO-CTATUCTUYECKHH,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONIPENEIICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1I[P-ananu3a. HacnenacTBeHHbIe 3a00iIeBaHUA YellOBeKa. [ eHHbIE U XpPOMOCOMHBIE
00Je3HH 4YeloBeKa. bolle3HM C HAcleACTBEHHOM NPeapacroyioKEHHOCTHIO.
3HaYeHuEe MEAUIIMHCKON T'€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUU T€HETUYECKUX
3a0oneBaHuil 4yenoBeka. MeauKo-TeHeTHuecKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
KJIeTKU. [[OHATHE «TEHETHYECKOTO Ipy3a». JTUUYECKUE ACHEKTHI UCCIENOBaHUN B
00J1aCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckne ¢akTOpbl TOBBIIIEHHON YYBCTBUTEJIBHOCTH YENOBEKa K
bu3HUecKOMy U XUMHUUYECKOMY 3arpsi3HEHUI0 OKpY’Karomie cpeapl. | 'eHeTnyeckas
MPEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHUSIM.

JleMoHCcTpaLumn

Tabnuiel u cxembl: «KapuoTtun uenoBekay, «MeToJbl U3YUYEHUS] T€HETUKU
4yenoBekay, «I eHeTnueckne 3a00JI€BaHUS YETOBEKAY.

IIpakTuueckas padora «CocTaBleHHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cenekuust OpraHu3MoB

JlomecTukanus H CEJIEKUUs. 3apOKICHUE CEIEKIMU W JOMECTUKALUU.
VYuenue H. WM. BaBunoBa o IleHTpax mnOpouUCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHUil. Poib cenekuum B CO3JaHMM COPTOB PACTEHUM W MOPOJ
#*uBOTHbIX. CopT, MOpoAa, ITaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacleACTBeHHOM wu3mMeHunBocth H. WM. BaBunosa, ero 3HaueHue s
CEJICKIITMOHHOM paboTHI.

MeTonbl cenekuMOHHOM padoThl. MCKycCTBEHHBIH OTOOp: MacCOBBIA M
VIH/INBU1y AJIbHBIM. ODramnel KOMOMHAIIMOHHON CCJICKIIUU. Ucnbrranue
MpPOU3BOAMUTENEH MO TOTOMCTBY. OTOOp TO TEHOTHNIY C MOMOIIBIO OIIEHKH
¢dbeHoTHna MOTOMCTBA U OTOOP IO TEHOTUITY ¢ moMolibio aHanu3a JIHK.

HckyccTBEHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKIIMOHHOW  padoThI.
PannanvoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM y KyJbTYyPHBIX
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dbopm opranu3zmMoB. HMcnonb3oBaHHE T€HOMHOIO PEIAKTUPOBAHUS M METO/OB
pexkomOuHanTHBIX JIHK 115 mosryueHnss iCXo1HOTO MaTepuaia Jjisl CeISKIUH.

[Tonyuenue HOJIUIIOUIOB. BnyTtpusugosas ruOpUIU3aIIMS.
brnu3kopoACTBEHHOE — CKpeniuBaHWe, Wid  UHOpuauHr.  HepojacTBeHHOe
CKpellluBaHue, WM ayTOpuauHr. l'erepo3uc u ero npuuuHbl. Mcmonab3oBaHue
rerepo3uca B cenekiuu. OtaanéHHas rudbpunuzanus. [Ipeogonenue Oecruogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUM U JKUBOTHBIX. «3enéHas
DEBONIOYULY.

CoxpaHeHUE U U3YUYECHHE T'CHETUUYECKUX PECYpPCOB KYJIbTYPHBIX PACTECHUU U
UX JUKUX  pOAWYed IS CO3/[aHUsl  HOBBIX COPTOB W THOPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. JM3yuenue, coxpamnenue u ynpaejieHue
2eHemUYeCKUMU Pecypcamu CenibCKOXO03AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yesax YAVYUEeHUs CYWecCmayiomux U co30aHus HO8bIX NOPOO, TUHULL U KPOCCO8, 8
MoM 4Yucie ¢ NPUMEHEHUEeM COBPEMEHHbIX MemOo008 HAYUHBIX UCCIe008AHUl,
nepeodosulx uoeti U nepcneKmueHblX MmexHoI02UlL.

JdeMoHCTpanuu

[Toptpeter: H. M. BaBumos, U. B. Muuypun, I'. JI. Kapneuenko, II. II.
JlyxpsHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuirel U cxeMbl: «L{eHTpbI TPOUCXOXKISHUSI U MHOTOOOpa3usi KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW HU3MEHYHUBOCTHY,
«Metoppl cenexuuny, «Otnanéunas rudbpuauzanus», «MyTareHesy.

JlabopaTopHasi padora «/3yueHue copTOB KyJIbTYPHBIX PACTEHUN U MOPOL
JIOMAIITHUX >KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydyeHrne METOAOB CENEKIIUN PACTEHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

dKckypcusi «OCHOBHBIE METOJbl M JOCTHXKEHHUSI CEJIEKIUMU PACTCHUN U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHUIO, IJIEMEHHYO bepmy,
COPTOUCTIBITATENIBHBIM y4acTOK, B TEIUIMYHOE XO3SHCTBO, B J1abOOpaTOpHIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO IICHTPA)».

Tema 16. BuorexHo10rus 1 CHHTETHYECKAsA OMOJIOTUS

OOBEKThI, HCHOJB3yEeMbIE B OHOTEXHOJOTUM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MHKPOOPTaHU3MBI, 170.4 XapaKTEPUCTHKA. TpaguuuronHas
OMOTEXHOJIOTUSI:  XJICOOMEUCHUE, TIOJYUYEHHE KHUCIOMOJIOYHBIX MPOAYKTOB,
BuHOAenue. MukpooOuonornyeckuid cuHTe3. OOBEKTBI MHUKPOOHOIOTHYECKUX
TexHosiorui. [Ipon3BoacTBo Oelika, aMUHOKUCIIOT U BATAMUHOB.

Co3nanue TEXHOJIOIMl U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHUSI TEHOMOB C II€JIbIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp KaIllUX HE BCTPEUAIOIINECS B MPUPOAE OMOCUHTETUYECKUE MYTH.
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Kiterounasg unxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTEHUU H
KUBOTHbIX. Kpunobanku. Comarnueckas ruOpuau3anuss ©W  COMaTHYECKUN
smbOpuorene3. Mcmnonapb30BaHWe TalIOWAOB B CEJIEKIUU pacTeHuild. [lonyuenue
MOHOKNOHANbHBIX anmumen. Mcnonv3zosanue MOHOKIOHAIbHBIX U NOJUKTIOHATbHBLX
aumumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTpyKIMs
SAUIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. MeTOA TpaHCIUIAHTALIMH SJEP KIIETOK.
Texnonoeuu 0300po8eHs, KYIbMUBUPOBAHUs U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass YU TeHHasg HWHKeHepus. VICKyCCTBEHHBIM CHHTE3 I'€HAa W
koHcTpyupoBaHue pekomOuHaHTHeIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTykeHuss W TMEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HWHXKEHEPHH.
DKOJIOTHYeCKUEe U 3TUYECKUE TPOOIeMbl FTeHHON HHKEHEPHH.

Menuuuackue 6uorexnonoruu. [locrrenomnas nudposas menunuHa. [TLP-
JUarHocTuka. MeTaOoJOMHBIN aHalnu3, TeHOUEHTPUYECKUM aHaliu3 MpoTeoMa
YeJoBeKa JUIsl OLIEHKM COCTOSIHMSI €ro 3A0poBbs. Mcronb3oBaHUME CTBOJOBBIX
KieTok. TapretHas Tepanus paka. 3D-Omowmkenepus s pa3pabOTKU
(GbyHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3MaHHS KOMILIEKCHBIX
TKaHEHd COYETaHHWEM TEXHOJIOTHMH TpEXMEpPHOro OMOnmpUHTHMHTra U ckaddoyauara
JUISL pelIeHus 3a/1a4 NepCOHATU3UPOBAHHON MEIUIIMHBI.

CozlaHre BEKTOPHBIX BAaKIMH C LEJbI0 00ecnedyeHHs: KOMOWHHUPOBAHHOM
3amuThl OT Bo3Oymuteneir OPBU, ycTaHoBiIeHHE MOJEKYJSIPHBIX MEXaHU3MOB
dbynkunonupoBanuss PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAaCHBIE
3a00JIeBaHUS YEJIOBEKA U KUBOTHBIX.

JlemoHcTpanumn

Tabmuupl u cxemsl: «/crnoab30BaHHE MUKPOOPTAaHU3MOB B IPOMBIIIIIEHHOM
npou3BoJicTBe», «KileTounas nnxxeHnepus», «['eHHas HHXKEHEPUS».

JlabopaTtopHnas pa6ora «/3yueHue oObEeKTOB OMOTEXHOIOTHUIY.

IIpakTnyeckas padora «llomydeHre MOTOYHOKUCIBIX TPOTYKTOBY.

Jkckypeusi «buoTtexHonoruss — BakHeWIIas MPOU3BOAMUTENIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE SBOJIONMUOHHBIX NpPEICTABJICHHUNA B
OouoJioruu

OomonmonHass teopuss Y. JlapBuna. [Ipeanochulkd BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aearenbHocTh Y. JlapBuHa.
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JIBxyuiue cuiibl 3Botonuu BUAoB 1o Y. JlapBuny (BbICOKast HHTEHCUBHOCTD
Pa3MHOXEHHUSI OpPraHW3MOB, HACJIEJICTBEHHAas WM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).

Odopmnenue cuntetnyeckoir Teopun dBomonuu (CTD). HeltpanbHas
teopust 3Bomtounu. CoBpeMeHHas JBONIONMOHHAs  Ouoiorus. 3HauYeHUe
HBOJIIOLIMOHHON T€OpUHU B (POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JdeMoHCTpanuu

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
Kioswe, Y. lapBun, C. C. UerBepukos, 1. W. [lImansraysen, x. Xonngein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBoit mpuponbl (mo K. Jlunuero)y,
«Jlectnunia xuBBIX cymectB (o Jlamapky)», «Mexanusm GHopMUpOBaHHUS
NPUCTIOCOOJIEHN y pacTeHuil W >KuUBOTHBIX (mo Jlamapky)y», «Kapra-cxema
MapiipyTta nyremectBusa Y. lapsuna», «Haxoaku Y. JapBuna», «®opmbl 60pbObI
3a cymectBoBaHue», «llopoasl romybeit», «MHorooOpasue KyJIbTypHBIX (opM
KanycTbl», «[loposbl TOMalIHUX )KUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX BUOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS HBIXKYUIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuUKpPOIBOIIOLMSA U €€ pe3yJIbTATHI

[Tonynsauus Kak 3JIeMEHTapHas €IUHULA 3BOJOLMH. COBpEMEHHBIE METO/IbI
OIICHKM TEeHETUYECKOT0 pa3zHooOpa3us U CTPYKTypbl momyismiuil. M3meHeHue
reHopoHa TOMyJSIUU KaK d3JIEMEHTApHOE JBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. BaitnOepra.

DneMeHTapHble (PaKTOpbl (ABMXKYILHUE CHIIBI) 3BOJIONMH. MyTalMOHHBIHN
npouecc. KomOmHaTuBHas wu3MeHUnMBOCTh. Jlpelid TeHOB — ciydaifHbie
HEHAIPaBJICHHBIC W3MEHECHHS YacTOT aiened B momymsanusx. Oddexr
OCHOBartens. JIgpgexm Oymuvlioynoco eopaviuika. CHUMCEHUe 2eHemUyecKo2o
pasnoobpasusi: npuuunsl u cieocmeus. llposenenue s3¢pgpexma Opeiigha 2ernos 6
oonvuwux U manelx  nonynAyusx.  Mwurpanuu.  M3onsuus  OOMYJISAIMA:
reorpadudeckas (IpoCTpaHCTBEHHA ), OMoIoTHYeCKast (PEIPOTyKTUBHAS).

EctectBenHblii oT6Op — HampaBinswoommii Qgakrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMUHA, CTAOWIM3UPYIOIIUNA, pa3pbiBalOLIUN
(nu3pynTuBHbI). [lomoBoit oTO0p. BO3HMKHOBEHHE W HBOJIOIUS COLUATBHOTO
MOBEICHUSI )KUBOTHBIX.

[TpucnocoONEHHOCTh  OPTaHWU3MOB  KaK  PE3yibTaT  MHUKPOIBOJIOIUH.
Bo3nukHoBenue — mpucrnocobneHuid y  opraHuzmoB.  Apomopdo3sl U
uanoanantauuu. [lpumepsl npucnocobieHuit y opraHu3mMoB: MOp(OIOrHYecKue,
¢usnonornyeckue,  OHMOXUMHUYECKHE,  NoBeAeHUYecKHe.  OTHOCUTEIBHOCTD
IPUCIOCOOJIEHHOCTH OPraHU3MOB.
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Bun, ero kputepunm u cTpykTypa. BumooOpazoBanume Kak pe3ynbTar
MUKpOIBOIOIMHU. M3onsamust — kimoueBod ¢aktop BupooOpazoBanus. [lytu u
CIIOCOOBI BUJI000pa30BaHMUS: aJUIONaTPUYECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIONAN3aLs,
rubpuan3anus). JmuTeasHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMHPOBaHUS OMOJIOTHUECKOTO pa3HOOOpa3usl.

Ponp  3BOMIOIMOHHON OHOJOrMM B pa3paboTKe HaydHbIX METOOB
coxpaHeHus:i 6Mopa3Ho00pa3usi. MUKPOIBOIIONUS U KOIBOJIOLHUS MMAPA3UTOB U UX
x0351eB. MexaHnu3mbl (OPMUPOBAHUSI YCTOMUUBOCTU K AHTUOMOTHKAM U CIIOCOOBI
O0pBOBI C HEll.

JdeMoHCTpanuu

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

Tabmuubr u cxembl: «MyTanmoHHasT H3MEHYUBOCTBHY», «llomymsimonHas
CTpYKTypa BuAa», «Cxema nposiBaeHus: 3akoHa Xapan—BaiinGepray, «JBuxyiiue
CWJIBl ABOJIOLUNY, «DKOJOTMYECKass M30JsUUs MOMYJSIIUI CeBaHCKOU (openmy,
«l'eorpadmyeckass M3OJSIIUS  JTUCTBEHHUIIBI CHOUPCKOWM UM JIMCTBEHHUIIBI
naypckoi», «IlomyassMOHHbIE BOJHBI YUCIEHHOCTU XUITHUKOB U KEPTBY», «CxemMa
JNEeUCTBUSI €CTECTBEHHOTO OTOOpa», «DopMbl OOpPHOBI 3a CYIIECTBOBAHHEY,
«MHnycTpuanbHblii MenaHu3m», «KuBble nckomnaembiey», «II0OKpOBUTENHCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaarornias OKpacka YKUBOTHBIX),
«Dusmnonornueckue ananranun», «lIpucmocoOIeHHOCT, OpraHu3MoB U €€
OTHOCUTENBHOCTHY», «Kpurepun Buaa», «Buasl-nBoitHukn», «CTpyKTypa Buia B
npupose», «Crnocodsl BugooOpazoBaHus», «l'eorpaduueckoe BuI000pa3oBaHUE
TPEX BUAOB JAHIBIIICH», «DKOJIOTMUECKOE BHUA000pa30BaHUE BHJIOB CHHHIDY,
«ITonumnounasl pacrenunity, «KamycTHo-peneuHblii THOPUI.

O6opynoBanue: repbapun pacTeHU, KOJUICKITUH HACEKOMBIX, Uydelia IMTHIT |
3BEpeil ¢ MpUMepaMu Pa3IMYHBIX TPHUCTOCOOJICHUI, 4Yydella NTUI[ U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHUM ONU3KUX BHUAOB, 00pPA30BABIIMXCSA
Pa3IUYHBIMU CIIOCOOAMHU.

JlabopaTopnasi padora «BbisiBieHUE H3MEHUHMBOCTH Y OCOOEH OJHOTO
BUJIA».

JlabopaTopnasi  paGora  «[lpucrocoOysieHuss  OpraHU3MOB M HUX
OTHOCHUTEJIbHAS 1IEJIECO00PAZHOCTHY.

JlabopaTopnass paGora «CpaBHeHHUE BHUJOB MO MOP(POIOTrHIECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3Boaouus U eé pe3yJabTaThl

MeTonbl  M3yudeHHS  MaKpO3BOJIONUHU. [lajeoHTONOrMYEeCKHe  METO[bI
uzydeHus: osBomonuu. Ilepexonueie (GopMbl M (QUIOTEHETHYECKUE  PSIbI
OpraHU3MOB.
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buoreorpadudeckne metoasl uzydeHus sBoitonuu. CpaBHeHue (QIIoOpsl H
dbayHsl MaTepuKOB UM OCTPOBOB. buoreorpadpuyeckue obnactu 3emun. Bunbl-
DHAEMUKHU U PEJIUKTHI.

OMOpPHOJIOTMYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbI U3YUEHUS
SBOJIONMHU. ['eHeTHuYecKue MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a W TOSBJICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTHYHBIC  OPTaHBbI.
PynumenTtapusie  opraHbl U aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTH4YeCKUe  METOJbl ~ M3y4YeHHUsS  HBOJIIOIUU.
['omonoruunbie TeHbl. COBPEMEHHBIE METOJIbI MOCTPOCHUS (UIOTCHETUYECKUX
JEPEBHEB.

XpOMOCOMHBIE MyTally U 3BOJIOLNS TEHOMOB.

OO0mmme 3aKOHOMEPHOCTH (IpaBUiIa) SBOMOIUU. [Ipunyun cmenvl yHKYuUlL.
HeobOpatumocTs 3Bomonuu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
SBOJIIOLINH.

JlemoHcTpanumn

[Toptpetsi: K. M. bap, A. O. Koanesckuii, ®. Mromiep, O. ['ekkens.

Tabmuubl 1 cxembl: «DUIOTeHETHUECKUI PSIT JIOMIATN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedanby»,  «Punuodute»y,  «CemeHHBbIE
nanopoTHuku», «buoreorpaduueckue 30HbI 3emin», «Jlpelid KOHTHHEHTOBY,
«Penuktb», «HavanbHble cTaguu SMOpPUOHANLHOTO PA3BUTHUSL MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W aAHAJOTHYHBIE OpraHbl», «PyIMMEHTHI»,
«ATaBuU3MBl», «XpPOMOCOMHBIE HAaOOpHI YeNOBEKa W IIUMIaH3e», «[1aBHBIE
HaIpaBJICHUS 3BOJIOLUNY, «O0I11I1e 3aKOHOMEPHOCTH 3BOJTIOLIUI.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYJSKA HCKOMAEMBIX OCTaTKOB
OpPraHu3MOB, MYJISI)KU TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3BuTHE sKU3HU Ha 3emJie

Hayunbie rumore3sl MNPOUCXOXKACHUS KU3HM Ha 3emiie. AOUOTeHE3 H
nancrnepmusi. JJoHayuHble TPEACTaBICHUS O 3apOXKICHUU KU3HU (KPEALIMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIEHHUS )KU3HU U €€ OIpoBepkeHue onbiTamu .
Penn, JI. Cnannmanmanmu, JI. [Tactepa. [IponcxoxxaeHue sKU3HN U aCTPOOHUOIOTHS.

OcHOBHbBIC ATaIlbl HEOPTraHUYECKON ABOJIOLINH. [InanerapHas
(reojoruueckasi) SBOJIONMSA. XHUMHYECKasl OHBOIIONMSI. AOHOTCHHBIM CHHTE3
OpraHnyeckux BemecTts u3 Heopranndeckux. Ombir C. Mumepa m I'. Opw.
OO6pazoBanue mnoauMepoB U3 MoHOMepoB. KoanepBatHas runoreza A. U.
Omnapuna, TMoOTe3a NepBUYHOTO OyIboHa J[k. XomaeitHa, reHeTuueckasi TUoTesa
I'. Ménnepa. PuGosumbl (T. Uek) um rumnoreza «mupa PHK» V. TI'mnGepra.
dopmupoBaHue MEMOpPaH U BOSHUKHOBEHHUE MPOTOKIIETKH.
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Hcropus 3emumn m meroasl €€ wu3ydeHus. lckomaemble OpraHu4ecKHe
ocrarku. ['eoxponosnorus u e€ wmeroapl. OTHOcUTEIbHAsT H  aOCOJIOTHAs
reOXpOHOJIOTHs. ['€0XpOHOIOTHYECKas MIKala: 30HbI, IPbl, IEPUOIBL, STTOXH.

HavanpHble S3Tamnbl OpraHM4ecKoM HJBOJIOUMU. [losBIIEeHME W 3BOIOLMUA
MEPBbIX KIJIETOK. DBOJIIOIHUA MeTabon3Ma. BOZHMKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpeMeHHble MUKPOOHbIE OMOTUIEHKU KaK aHaJIOr MEepPBbIX HAa 3emile COOOLIECTB.
Ctpomaronutsl. [IpokaprOTHl U 3yKapUOTHI.

[TpoucxoxieHue 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE MPOUCXOKICHHUE
BUpYCOB. IIponcxokIeHME€ MHOTOKJIETOUYHBIX OpPraHU3MOB. BO3HHUKHOBEHUE
OCHOBHBIX TPYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIC ATalbl SBOJIONUU BBICIINX pacTeHuil. OCHOBHBIC apOMOP(O3bI
pacrenuil. Bpixon pacrenud Ha cymy. llosBieHue CHOpPOBBIX pacTeHUN U
3aBoeBaHMEe uMH cymd. CeMeHHble pacTeHHs. [IpouCXOKIIeHHE IBETKOBBIX
pacTeHUM.

OCHOBHbBIEC 3Talbl 3BOJIONMHU >KUBOTHOTO Mupa. OCHOBHBIE apoMop(ho3bl
KUBOTHBIX. BeHjckas dayna. KeMOpuiickuii B3pbIB — IMOSBICHHWE COBPEMEHHBIX
tunoB. IlepBbie XxopnoBbie )KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIUSA MO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwinil. [IpoucxoxaeHue MICKONMUTAOININX U
ntul. [lpunnun kimrodeBoro apomopdosza. OcBoeHue OECIIO3BOHOUYHBIMU U
MMO3BOHOYHBIMH )KUBOTHBIMU CYIIU.

Pa3Butre ku3HM Ha 3emie MO 3paM U IMepuojaM: apxel, MpOTEpO30i,
nmajgeo3or, Me3030M, KahHo3oM. OOmas XapakTepucTHKa KiIUMaTa |
reoJorndyeckux mnpoieccoB. [losiBIeHME W pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCJIOBUs U BIUSHUE HA Ta30BbIi cocTaB aTMOC(heEpHI.

MaccoBbie BBIMUpPaHHUSI — SKOJIOTHYECKHE KPU3UCHI Iponuioro. Ilpuunnsl n
CJIEACTBUS MAacCOBbIX BbIMHpaHHil. COBpEMEHHBIN SKOJOTHMUECKUU KPHU3HC, €ro
ocobennoctH. [Ipobiema coxpanenus 6nopasHooOpaszus Ha 3emiie.

CoBpeMeHHas cucTemMa opraHuyeckoro mupa. I[lpuHinunel kiaccudukauu
opranu3mMoB. OCHOBHbBIE CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®. Penu, JI. Cnamnanuanu, JI. ITactep, Y. 1. Meunukos, A. W.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumiep, I'. FOpu.

Ta6muier u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [1actepa mo
W3YUYEHHIO CaMO3apoKIeHUs ku3Hm», «Cxema ombita C. Mwuepa, I'. Opm»,
«JTanbl  HEOPraHWYECKOW  H3BONMIOUUN», «['€oXpoHOJIOrMYecKas  IIKaiay,
«HadvanpHble 3Tanbl OpraHUYeckoi sBoIONUN», «Cxema 00pa3oBaHUSI DYKapHOT
nyTéM cumbuoreneza», «Cucrema >XUBOM Mpupoabl», «CTpoeHHE BHpPYyCay,
«Apomopdo3sl  pacTeHuit», «Punnopute», «OIHOKIETOYHBIE BOJOPOCIIN,
«MHOrokneTounsie  Boaopocian», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
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pacteHus»», «Opranbl LBETKOBBIX pacTeHUi», «(Cxema pa3BUTHS KUBOTHOIO
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocteitmme», «KumeuHomnonocTHseY,
«IInockue 4EPBUY, «HEeHUCTOHOTHEY, «Pp10OBI», «3eMHOBO/IHBIEY,
«IIpecmpikaromuecs», «IItune», «Mnekonuraronmey», «Pa3zButue Xu3HH B
apxemnckou spey, «Pa3Burue XKU3HU B MPOTEPO3OMCKON 3pey, «Pa3Burue KU3HU B
NaJICO30MCKOM 3pe», «Pa3BuThe XKU3HU B ME3030MCKOM 3pe», «Pa3BuTue XKu3HU B
KaitHO30MCcKOM 3pey», « COBpEMEHHAasi CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pPACTEHH Pa3IMYHBIX OTNEJOB, KOJJIEKIIMH
HAaCEKOMBIX, BIIAYKHBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UTJIOKOKHMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4YydYela NTHULl U 3BEpEu,
KOJUIEKIIMM OKAMEHEJIOCTEH, ITOJIE3HBIX HCKONAEMBIX, MYJSDKH OPraHUYECKHUX
OCTaTKOB OPraHU3MOB.

BupryanbHas  saGopatopHassi  padora «MoaenupoBaHUE ~ ONBITOB
Munnepa—tOpu 1o u3y4eHuo abMOT€HHOT0 CUHTE3a OPTaHUYECKUX COCTMHEHUM B
NEPBUYHON aTMOChepe».

JlabopaTopnass pabGora «/I3yueHue M ONKHCAHUE MCKOMAEMbBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuueckass padora «l3yueHne OCOOCHHOCTEM CTPOCHHS pacTEHUM
Pa3HBIX OTAEIIOBY.

IIpakTnyeckas padora «/3yyeHue ocOOEHHOCTEN CTPOEHUS MO3BOHOUYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJI0BeKa — AHTPOIOIeHe3

Pa3znensl n 3agaun aHTpONOIOrur. MeTo1bl aHTPONOJIOT U H.

CraHOBIIEHHE TPEACTABICHUA O IMPOUCXOXKICHHM YEJIOBEKa. PenmrmnosHsie
B033peHMsI. COBpEMEHHBIE HAyUYHbIE TEOPHUU.

CX0/Z1cTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTUYECKOE MTOJIOKEHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
Mopdooruyeckue, AMOPUOTOTUYECKHE, ($u3H0I0r0-0MOXMMHUYECKHE,
noBesieHueckue. OTan4us 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIeHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra M BTOPOW CUTHAJIBHOU
CUCTEMBI.

JBrxymue cuiibl ((pakTopbl) aHTPOTOreHe3a: OMOJIOrHYEeCKUe, COLIMANIbHbIE.
CooTHolIeHUE OMOJOTUYECKUX U COLIMATBHBIX (DAKTOPOB B aHTPOTIOTEHESE.

OcCHOBHBIE CTaJAMM aHTpororeHe3a. PanHue 4enoBeKOOOpa3Hble 00E3bSHBI
(TIPOKOHCYJIBI) ¥ paHHUE MTOHTHIBI — OOIIHE TPEIKH YeT0BEKOOOPa3HBIX 00€3bsTH U
JTroJieid. ABCTPaJONUTEKN — ABYHOTHE MPEAKH JtoAeh. YenoBeK yMelbli, MepBbie
M3TOTOBJICHUS OPYIHUM TpyAa. UenoBek NPsIMOXOMSAIIUMNA U MEPBBINA BBIXOJ JIKOJIEH
3a  mpenensl  Adpuku. YemoBek reipenbOeprckuii — - 0o0mMM  MpeoK
HEaHIEPTaJbCKOr0 YEJIOBEKAa M YEJIOBEKA PasyMHOrO. YenoBeK HeaHIEepTaIbCKUN
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KaK BHJI JIIOJIEM XOJOJHOTO KiMMmaTa. YelloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKMI YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeaenamMu AdQpuku.
[TaneoreHeTrka 1 NajaeoreHOMHUKA.

DBOJIIOLMSI COBPEMEHHOr0 yesnoBeka. EcrecTBeHHBbI OTOOp B MOIMYJISIUSAX
yesnoBeka. MyTanMoHHbIH npouecc U noaumopdusM. I[lonynsiuroHHBIE BOJHBI,
npeiid reHoB, murpaius U «3PHEKT OCHOBATENSN» B MOMYJISIUSAX COBPEMEHHOIO
YEJIOBEKa.

UYenoseueckue pacel. [lonarne o pace. bousblime pacel: eBpomneowaHas
(eBpasmiickasi),  aBCTpajo-HETpoujHAas  (9KBaTOpuajbHas),  MOHTOJOWJHAS
(a3maTcko-amepuKaHckas). Bpemss W myTu paccelieHHs 4YeloBeKa IO IUIaHEeTe.
EnuncTtBo  4yenoBeueckux  pac. HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[TprcnocoOIeHHOCTh YeOBEKa K Pa3HBIM YCJIOBHUSIM OKPYXKAIOIIEH Cpenbl.
Bnusaue reorpaduyeckoit cpeapl W apeiida TeHOB Ha MOPQOJIOTUIO U
(U3HOJIOTHIO YEIOBEKA.

MexaucuuminHapable  MeToJbl B (u3uueckol  (OMOIOTHUYECKON)
AHTPOMOJIOTHUHU.  DBOJIOLMOHHAS ~ QHTPOINOJOTHS W [al€0aHTPOINOJIOTHUS
YeJIOBEUECKUX NOMYJIAUi. broconuanbHble MCCIEAOBAaHUSA MPUPOABI YEIOBEKA.
HccnenoBanue KO3BOTIOLUH OMOIIOTMYECKOTO U COLMATIBHOTO B YEJIOBEKE.

JleMoHCTpanumn

[Toptpersr: Y. apsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOIIOJIOTHIY, «I 0JJOBHON MO3T UeJIOBEKa,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKENeT 4YelnoBeKa M CKEJNeT IIMMIIaH3ey,
«PyIMMEHTBI U aTaBU3MBDY, «JBIOXKYIIUE CHUJIbI AHTPOIOTEHE3a), « IBOJIIOLUOHHOE
JIpeBO  uenoBeKay, «ABcTpamonutek», «UYenoBek  ymensiity, «Yenosek
MPSIMOXOIAIINIY, «JleHncoBCckuil yenoBek» «Heanaepranbubny, « KpoMaHbOHIIBDY,
«IIpenku yenoBekay, «ITarnbl FIBOIIOINH YEJIOBEKay», «Packl uemoBekay.

O6opynoBanue: MYyJSDKH — OKaMEHENOCTeH, TMpeAMETOB MaTepuaIbHOM
KyJIbTYpbl ~TpPEAKOB 4YeloBeKa, penpoaykuuu (pororpadum) KapTUH C
MUA(OJIOrMYeCKUMU U OUOJEHCKUMU CIOKETAMH TPOUCXOXKICHUS 4YEJIOBEKa,
dboTorpaduu HaxX0IOK KCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeOBEKA, MOJIENb
yepena 4YeJoBE€Ka M 4epena UIMMIIaH3€, MOJIeNb KHUCTH YEJIOBEKA M KHUCTHU
HIMMIIaH3€, MOJAEJIH TOPCa MIPEAKOB YEJIOBEKA.

JlabopaTopnas pabGora «JVI3yueHne ocoOEHHOCTEH CTpOEHHUS CKelleTa
YEJI0BEKA, CBA3AHHBIX C MPAMOXOKICHUEM.

IIpakTuyeckas padora «/3ydyeHue s3KOJIOrMYECKUX aanTallil YeIOBEKAY.

Tema 6. Jxonoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAAOPraHM3MEHHbIX CHCTEM € OKPY KaIoUIeH cpeaoit
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3apoxxaeHue u pa3BUTHE dKojoruu B Tpydax A. ['ymGonpara, K. @. Pynbe,
H. A. CesepiioBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amauu
9K0J0ruH. CBSI3b SKOJIOTUU C APYTUMHU HAyKaMHU.

Metonbl 3kosoruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B 3KOJIOTHH:
npupojHble W JabopaTropHbie. MojenupoBaHue B OSKOJOTUU. MOHUTOPHUHT
OKpY>Karollel Cpeibl: JIOKAIbHBIHN, peTHOHATBHBIN U TJI00aTbHBIH.

3HayeHUEe SKOJOTMYECKHX 3HAHUW i1 4YEJIOBEKa. DKOJIOTHYECKOe
MHPOBO33pPEHUE KAaK OCHOBA CBS3€H 4enoBedecTBa ¢ Mpupoaoil. PopmMupoBaHue
AKOJIOTUYECKOM KYJIbTYPhl U SKOJIOTUYECKON IPaMOTHOCTH HACEICHUSI.

JlemoHcTpanuu

[Toptpetsl: A. I'ym6onsar, K. ®@. Pynbe, H. A. CeBepuios, 3. I'ekkenb, A.
Tenciu, B. H. Cykau¢s.

Tabmuubl u cxembl: «Pazgensr skomorum», «Meroabl 3konorun», «Cxema
MOHHUTOPHUHTA OKPYKarOUIEH Cpesibl».

JlaGoparopHas padora «3yuenue METOH0B AKOJIOTUYECKUX
VICCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

Dkosiornyeckre (PaKkTopbl U 3aKOHOMEPHOCTH uX aenctus. Knaccudukanms
AKOJIOTHYECKUX (PaKTOpOB: abMOTHYECKUE, OMOTHYECKUE, aHTponoreHHbie. Oo1ne
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TomepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBI.

AbGuotnueckue ¢akrtopel. CBeT Kak 3Kosnorudeckuil daxrtop. JleicTBue
pa3HbIX YYaCTKOB COJIHEYHOI'O CIEKTpa HAa OPraHu3Mbl. DKOJIOIMYECKHE TPYMIIbI
pacTeHHUl M JKUBOTHBIX [0 OTHOIIECHHIO K cBeTy. CHUrHajgbHas pojib CBETa.
doTONEpPUOaN3M.

Temneparypa kak oskosnorudeckuii (axrtop. JleiicTBue TemmepaTypbl Ha
opranusmbl. [loMKuIO0TEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocth kak skonormdeckuil ¢aktop. I[lpucmocobrmenus pacTeHuil K
noJi/Iep KaHuio0 BogHOro Oananca. Kmaccudukamnus pacTeHUN MO OTHOIICHHIO K
Boze. [IpucrnocoOnaeHus )KUBOTHBIX K M3BMEHEHHUIO BOAHOTO pEXUMa.

Cpeabl oOuTaHusi OPraHU3MOB: BOJIHAs, Ha3€MHO-BO3JyIIHAs, MOYBEHHAs,
yOMHHAsT  TMOANOYBEHHAs,  BHYTpUOpPraHuW3MEHHas.  (DU3NKO-XUMUYECKUE
0COOCHHOCTH cpel oburtanusi opraHuzMoB. [IpucmocoOneHus OpraHu3MoB K
YKU3HU B Pa3HbIX Cpeaax.

buonornueckue putmbl. Bueminue u BHyTpeHHUE PUTMBI. CyTOYHBIE H
roJInyHble pUTMBL. [IpUCIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUU KU3HU.
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XKuznennsie ¢Qopmbl opranu3moB. Ilonsatune o xu3HEeHHOU (opme.
Kuznennsie popMbI pacTeHUM: JEPEBhS, KYCTAPHUKHU, KYCTAPHUYKH, MHOTOJICTHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (QOPMBI KUBOTHBIX: TUIPOOHMOHTHI,
re0OHOHTBI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a >KU3HH.

buortnyeckue (bakTopBhI. Buner OMOTHUYECKUX B3aUMOJICHCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyalu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxjeOHnuecTBO). Herpoduueckue
B3auMoJielicTBUs  (Tommueckue,  (opuyeckue, Qabpuyeckue).  3HaYCHUE
OMOTUYECKUX B3aUMOJCUCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpefe
oOurtanus. [IpuHIUIT KOHKYPEHTHOTO UCKITIOYEHUS.

JdeMoHCTpanuu

Tabmuubr U cxembl: «Jkonorudeckue (axrtope», «CBETOBOW CIEKTpY,
«JKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TerIoKpOBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DU3MONOrMYECKUE aJanTaluuu
KUBOTHBIX», «Cpenpl o0OuTaHUS OpraHu3MoBy», «buoioruyeckue puUTMBDY,
«Kuznenneie  Gopmbl  pacteHmity, <« KusHeHHBIE  (GOPMBI  KHUBOTHBIXY,
«3JKocUCTEMA HIMPOKOJIMCTBEHHOIO Jieca», « DIKOCUCTEMAa XBOMHOTO Jiecay, «llenu
NUTaHus», «XuuHudectBo», «llapasutuzm», «Konkypenuus», «CumOnosy,
«KomMeHcanuzm».

O6opynoBanue: repOapuu pacTeHUN U KUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIUSHUIO PA3IUYHBIX OKOJOTHYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUM, CBETOIIOOMBBLIC, TEHEIIOOUBBIE U
TE€HEBBIHOCIIMBbIE KOMHATHBIE PACTEHUSI, FepOapuu U KOJUIEKIIMH TETUTIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, Uydesla NTULl U 3BEpei, repOapuu
pacTeHuil, OTHOCSIMXCA K TUTrpoduTaMm, kcepoduram, Me3opuTam, KOMHATHBIC
pacTeHus] JaHHBIX TPYIIN, KOJJICKIIMHA KHBOTHBIX, OOUTAIOIINX B Pa3HBIX cpefax,
repOapuu M KOJUIKIIMM PpACTEHWHA U JKUBOTHBIX, OOJQJAONIMX YepTaMu
IPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu u
KOJUIEKI[UM PACTEHHM M >KUBOTHBIX PA3IMYHBIX >XKU3HEHHBIX (POpPM, KOJIEKIUU
KUBOTHBIX, YUYACTBYIONINX B PA3IMYHBIX OMOTUYECKUX B3aUMOJCHCTBUSAX.

JlabopaTtopnass pabora «BblsBIeHHE MPUCTOCOONCHU OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlabopaTopHasi paGora «BpIsBIeHHE NPUCTOCOOICHUNA OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTopnass pabdora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKoy10rusi BUAOB U MONMYJIALMH

DKOJIOTUYECKHE  XapaKTePUCTUKHU  TOMYJISALHH. [lonmynsimus ~ Kak
Ouonornueckas cucrema. Poib HEOJHOPOAHOCTH Cpelibl, (GU3HUECKUX O0aphepoB U
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0COOCHHOCTEH OMONOrMu BUAOB B (POPMUPOBAHUU IPOCTPAHCTBEHHOW CTPYKTYpPHI
nonyyusiiuidi. OCHOBHBIE TIOKa3aTelIW MOMYJISIUU: YHUCIEHHOCTb, IUIOTHOCTb,
BO3pAacTHasi U TMOJIOBass CTPYKTYpa, PpOKIAAEMOCTb, IPUPOCT, TEMII pPOCTa,
CMEpPTHOCTb, MUTPALIHS.

DkoJyioruyeckas CTpykrypa nonyysauud. OeHKa YMCIEHHOCTH MOIYJISLUU.
JuHamuka momyiasiuud U e€ peryisiius. bruoTuueckuii MOTEHIMaN MOIMYJISIHH.
MoaenupoBaHue JUHAMUKA NOMyJsiu. KpuBble pocTa YUCIEHHOCTH MOMYJISIUU.
KpuBble BbDKHMBaHUS. Perynsiius 4YUCICHHOCTH MOMYJISALUNA: poJib (DaKTOpOB,
3aBUCSIINX U HE 3aBUCSAIIMX OT INIOTHOCTH. DKOJIOTMYECKUE CTPATETUH BUJIOB (I- U
K-cTparerun).

[Tonsitue 00 sKoNOrMYeckoil Huiie Buaa. MectooOutanue. MHoromepHas
MoJenb sKosormyeckon Humm JIx.M. XartumHcona. Pa3mepbl 3konorundeckou
Huu. [loTeHnnanpHas U peain30BaHHAs HULIN.

Bun kak cucrema nomynsiumii. Apeanbsl BUIOB. BUAbl U HUX KU3HECHHBIC
CTpaTeruu. DKOJOTMYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJEHUS U MUTpaluid >KUBOTHBIX. buoiormueckue
WHBAa3UH YyKEPOJIHBIX BUJOB.

JleMoHCcTpaLumn

IToprper: k. . XaT4ynHCOH.

Tabnuiel U cXeMbl: «DKOJOTUYECKUE XaPAKTEPUCTUKU TOMYJISIIUN,
«IIpocTpancTBeHHas  CTpyKTypa nonyisiuum», «Bo3pacTHble  mupaMujibl
nonysiqun», «CKOpOCTh  3aceleHusi IOBEPXHOCTH 3eMJM  pa3InuyHbIMU
opranuzmammn», «Mojens skosorndeckon Humu Jx. M. XaTyuHcoHay.

Oo6opynoBanue: repbapuu pacTeHHM, KOJIEKIUN KUBOTHBIX.

JlabopaTtopnass  pabora  «lIpucnocoOneHus ceMsiH  pacTeHHMl K
pacCEICHHUIOY.

Tema 9. Ikos10rusi CO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3sMoB. buoinieHo3 u ero crpykrypa. CBsizM MexIy
OpraHu3Mamu B OMOLIEHO3E.

OkocucteMa kak oTkpbiTasi cucrema (A. JIx. TeHncnu). DyHKUMOHAIBHbBIE
OJIOKM OpPraHW3MOB B JKOCHUCTEME: MPOIYIEHThl, KOHCYMEHTBI, PEIYILICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetu. AOMOTHYECKHE OJOKHU
skocucteM. [1ouBbl 1 Wbl B 3KOCUCcTeMax. KpyroBopoT BeIECTB U TOTOK YHEPTUU
B DKOCHCTEME.

OcHOBHbIE  TOKa3aTeldM  JdKocHcTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHE TUPAMU/IBI YNCeTl, OMOMACCHI U SHEPTHH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpotixu. Dayxmyayuu.
HampaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOLIECTB — cykueccuu. [lepBuuHbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTPOINOrE€HHbIE BO3JICUCTBUSA Ha
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cykneccun. KnumakcHoe coobmiectBo. bropasnoobpasue u moaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuposHbIe YKOCUCTEMBI. JKOCUCmeMbl 03€p U peK. IKoCUcmembvl Mopeu U
OKeano08. Ixocucmemvl MYHOP, 1eCO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznmnuwns
MEXKy aHTPOTIOTEHHBIMU U MPUPOJHBIMU YIKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opomckas
dnopa u dayna. CuHaHTpomm3aiusi Topojackoi QayHbl. buonorumdeckoe u
X03IMCTBEHHOE 3HAYCHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMepHOCTH (HOPMUPOBAHUSI OCHOBHBIX B3aHMMOJICHCTBUIM OPraHU3MOB B
sKkocuctemax. Ponv kackaonoco sgpgexma u 6udo8-30upukamopos (Kirouesvix
61008) 6 pyHkyuonuposanuu sxocucmem. IlepeHOC IHEPTUU U BEIIECTB MEXIY
CMEXHBIMH SKOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJIAIUA U IKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOIIOI'€HHBIX BO3CHCTBUIA.

Mexanuzmuol 8030elicmaus 3GepA3HEHUll  pPA3HbIX munoe Ha
CcyOOP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbI  DKOJI02UHEeCKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  8030€UCMBEUs.
MeTo010510THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX SKOCUCTEM.

JleMoHCTpanumn
[Toptper: A. JIx. Tencnn.
Tabmuuer w  cxembl:  «CTpykTypa  OuoleHo3a»,  «DKOocHUCTEMa

HIMPOKOJIMCTBEHHOIO JIecay, «DKOCUCTEMAa XBOMHOTO Jeca», «DyHKIHOHAIbHbIE
TPYIINbl OPTaHU3MOB B 3KOCHUCTEME», «KpyroBOpOoT BEIIECTB B 3KOCHUCTEME),
«Ilenu nuTtanus (mactOUIIHAs, TETPUTHAS)», « IKOJIOTHUECKasi MUPAMHUAA YUCED»,
«IKoNoruvecKas mupaMuia OMOMacChDy, «IKOJOTHUYECKasl MUpamMuaa YHEPTUNY,
«O06pazoBanue O6omoTay, «llepBuunas cykueccus», «BoccTaHoBIeHHE jieca Moce
noxapa», «JKocucrema 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M MOTOK
HHEPTUU B arpoueHo3ey, «[Ipumepsl ypOboskocucTem.

O6opynoBaHue: repOapun pacTeHU, KOJUIEKIIMK HACEKOMBIX, Uyydelia NTHUI U
3Bepeil, repdapun KyJIbTypHBIX U TUKOPACTYIIUX PACTCHHM, aKBApUYM KaK MOJICITh
HSKOCHUCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onucanue ypoo3KOCHUCTEMbD.

JlabopaTopHasi paGora «l3yueHune pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHX B PA3HBIX SKOCUCTEMAX).

IKCKYypcHsl «DKCKypCHs B TUIWYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsK,
CJIbHUK, Ha CYXOJIOJIbHBINA UM TOMMEHHBIN JIYT, 03€p0, O0I0TO)».

IKCKYpCcUsi «IDKCKypCHUsS B arpodKocHUcTeMy (Ha Moje WM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. Buocdepa — riodanbHast IKOCUCTEMA
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buochepa — obOmemnanerapHas o0ojouka 3eMiIH, TN CYIIECTBYET WIIH
CyIllecTBOBaJa XM3Hb. PazBuTHe mnpeacraBieHuit o oumochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uocdepe. Obmactu 6mocdepst u e€ cocras. XKupoe
BELIECTBO OMOC(hEphl U ero PyHKIUU.

3aKOHOMEPHOCTH cyulecTBOBaHUs Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
rI100abHON 3KOCUCTEMBIL. J[MHaMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOTEOXMMHUYECKUE ITUKIBI (YIiiepoaa, a3otra). PUTMHYHOCTE siBIEHUN
B Ouocdepe.

3oHanbHOCTh Ouocdepsl. [lonarune o Ouome. OCHOBHBIE OHMOMBI CYIIHU:
TYHJIpa, XBOIHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CAaBaHHHbI,
MyCTBIHU, TPOTIMYECKHUE JIECa, BHICOKOTOPhS. KimMar, pacTUTenbHbIN 1 JKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaNa 1
ounochepHbIX QyHKIUI.

JlemoHcTpanumn

[Toptpetsi: B. U. Bepuanckuii, 3. 31occ.

Tabnuubr u cxembl: «I'eocdepsr 3emn», «KpyroBopoT azoTa B mpupoie»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoga B mnpupome»,
«KpyroBopoT Bombl B mpupoae», «OCHOBHBIE OMOMBI cymmn», «Knnmatudeckue
nosica 3emum», «TyHnpay», «Taitra», «Cmemannbiil necy, «llupokonncTBeHHbIN
nec», «Crenby, «CaBanHay, «IIycTbiHs», « TpONIUYECKHIL JI€CH.

O6opynoBanue: repbapuu pacTeHUI pa3HbIX OMOMOB, KOJUICKIIUN KUBOTHBIX.

Tema 11. YesnoBek U OKpy:ka0INas cpeaa

DKOJIOTHYECKHE KPU3UCHI M WX TMpHUUMHBL. BoszneiicTBue uyenoBeka Ha
onochepy. 3arpszHenuwe Bo3mymHOW cpensl. OxpaHa Bo3ayxa. 3arps3HEHHE
BoAHOW cpempl. OxpaHa BOJHBIX pecypcoB. Pazpymienne mouBsl. OxpaHna
MOYBEHHBIX pecypcoB. MI3MeHeHne kinMara.

AHTPONOreHHOE BO3JICHCTBUE HA PACTUTEIBHBIN W KUBOTHBIM Mup. OxpaHa
pPacCTUTEIIBHOTO W XWUBOTHOTO Mupa. OCHOBHBIE TMPHUHIIUAIBI OXPaHbI MPHUPOJIBL.
Kpacaple kHuru. Ocob6o oxpansembie npupoansie Ttepputopun (OOIIT).
borannyeckue cajpl ¥ 300JI0TMYECKUE TTAPKH.

OCHOBHBIC TPHHIMIBI YCTONYMBOTO PA3BUTHS YEIOBEYCCTBA W IMPHUPOIBI.
PanvonanbHOe  MPUPONONONIB30BAaHUE M COXpaHEHHWE  OMOJOTHYECKOTO
pazHooOpazust 3emau. OOIIHE 3aKOHOMEPHOCTH TI00ANBHBIX HSKOJIOTHYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCaA U €T0 BEPOSITHBIE TOCIIEICTBHS.

Pa3BuTne METOJOB MOHUTOPUHTA PA3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uUCCIe008aHUs nepexooa K pecypcocbepezaroujei u
KOHKYDEeHmMOoCcnocooHou snepeemuxe. buonoeuueckoe pasnoobpazue u buopecypcoi.
Hayuonanvnvie ungopmayuonnvie cucmemsi, obecneuugaroujue O00cmyn K
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uHgopmayuu nO COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. OcCHOBbL
9Kopeadbunumayuyu dKocucmem U cnocooos 060pvOLI ¢ OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u HazemMHvIx IKOCUCTEM.

JleMoHCTpaLuu

Tabmuubr u  cxembl:  «3arpsizHeHHe  atMocepb»,  «3arps3HEHHE
ruapoceps», «3arps3HeHre 1ouBbl», «llapHukOBBIM 3pdekT», «Ocobo
OXpaHseMbIE IPUPOIHBIE TEPPUTOPHUI?, «MOJENH yIIPaBIIEMOTO MUPAY.
Oo6opynoBanue: (ororpapuu OXpaHAEMbIX pacTeHMH M KUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BHOJIOT'MX HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
0o0yJarImuMuUCI MporpaMM cpeaHero oOiiero oOpa3oBaHUsA: JIMYHOCTHBIE,
METanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOrPaMMBbI IO OMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIIOIINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUICKOMN
rpaXIaHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIILHOCTU
U CaMOONPEACNICHUIO, Haiuuue Mmomusayuu K OOy4eHUIO  OWOJIOTHH,
yenenanpaenennoe paseumue BHYTPEHHUX YOEKIEHUM JMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[IEHHOCTEH MU MCTOPUYECKUX TPAAMIUN pa3BUTUA OHUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOECH
JEATeIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMHU, MPUCYIIIUMHU CHUCTEME
OMOJOTrMYecKoro  oOpa3OBaHUs, HaAluyue  NpaABOCO3HAHUA  IKOJIOTUYECKON
KYJBbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOSHUS MPOTPaAMMBbI MO0 OMOJIOTHH JTOCTHUTAIOTCS
B CIMHCTBE Y4YeOHOW M BOCIUTATEIBHOM JESATEIHHOCTH B COOTBETCTBHM C
TPaIUIIMOHHBIMUA POCCUMCKUMH COIMOKYJIbTYPHBIMU, UCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMHM, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT IMpOIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHHS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH TMO3ULMUA JIMYHOCTH, NATPUOTHU3MA U
YBKEHHS K 3aKOHY U IMPABOIOPSIKY, YETOBEKY TPyJa U CTapIIeMy MOKOJICHHIO,
B3aUMHOI'0 YBa)XKCHUS, OCPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HaCJIEAUI0 U
TpaaulMsIM MHOTOHAIlMOHAIbHOTO Hapoaa Poccuiickoit denepanuu, npupojae u
OKpYXKaroulen cpene.

JIndHOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHoro mpenmera «buomorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEXKJEHUH, COOTBETCTBYIOIIHNX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACHIUPEHHE >KHU3HEHHOTO
ONBITA U OMbITA JEATEIBHOCTH B IMPOIECCE pEAM3alUH OCHOBHBIX HANpaBICHUMN
BOCITUTATEJILHOM JIESITEILHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaskaIaHCKOTr0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIINNA 00YUaAIOMIEroCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO OOIIECTBA;
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OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHa U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON MAEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHWU Y4YEOHBIX U MO3HABATEJbHBIX 3a/1ay, BBINOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOJUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJIEH C Pa3HBIMU YOCKACHUSMH, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJILHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOILIECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATENBLCKUX 3a7a4y, YBAXXUTEIBHOTO
OTHOUIECHUSI K MHEHHUIO OIIMOHEHTOB MpU OOCYKICHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJOHTEPCKON NEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh pOCCHUICKOI IpaKIaHCKOMN UJEHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
Ponunon, ropmocty 3a cBOoM Kpal, CBOXO PoauHy, CBOW S3BIK U KYJIBTYpY,
MPOIILJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuuy;

[EHHOCTHOE OTHOIIEHHUE K MPUPOJHOMY HACIEAUI0 U MaMSTHUKAM MPHUPO/IbI,
JNOCTHXKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ, POCCHUUCKMX YYEHBIX B CTAaHOBJICHHUE W
pa3BuTHE OWOJOTUM, TOHUMAHUS 3HAYCHUS OWOJOTMU B TO3HAHUU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOT0 0OIIIECTBA;

uaelHas yoexxIE€HHOCTh, TOTOBHOCTh K CIY>K€HHIO M 3amure (OTeuectsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTENW POCCUMCKOTO HAPOJa;

chOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHHUS,;

CIIOCOOHOCTh OIICHUBATh CUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJUTEIISIM, CO3/JAHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TPHHATHS I[EHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaguuuaMu HaposioB Poccuu;

4) 3¢CTETHYECKOT0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUH;
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NOHUMAaHUE 3MOLIMOHATIBHOIO BO3JEHUCTBUSA KUBOU IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDAXKEHHUIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

S) ¢usuyeckoro BocnuTaHusd, GOPMHPOBAHHMA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOI0 0J1ArONOTyYHs:

MOHMMAaHWE U pealu3alusi 3J0pOBOro M 0Oe3omacHOro oOpasa KU3HU
(3mopoBOo€  TUTaHUE, COOJNIOJICHWE TUTUEHUYECKUX TIpaBUI W HOPM,
cOQJIaHCUPOBAHHBIN pPEXUM 3aHIATHH U OTAbIXa, peryisipHas ¢uznueckas
aKTUBHOCTB), O€pEeKHOr0, OTBETCTBEHHOIO W KOMIETEHTHOTO OTHOILIECHUS K
COOCTBEHHOMY (DPM3MYECKOMY U IICUXUYECKOMY 3/10POBBIO;

NOHMMAaHUE LEHHOCTH MPaBWI HWHIWBHUIYAIbHOTO M  KOJUJIEKTHUBHOTO
0€e30I1acHOr0 MOBEJCHUS B CUTYAIHUX, YTPOKAIOIIUX 3JOPOBBIO U KU3HHU JIIOJCH;

OCO3HAHHE TMOCIECACTBUN M HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOTOJIsI, HAPKOTHKOB, KypEHHUSI);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYZY, OCO3HaHUE [IEHHOCTH MacTepCTBa, TPY0Jt00ue;

TOTOBHOCTh K AaKTUBHOW [ESITEIBHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIpPaBJIEHHOCTHU, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEILHO
BBINIOJIHATH TaKYIO JI€SITEIbHOCTB;

MHTEPEC K pa3InyHbIM cepaM MpoPEecCUOHAIBHON AESITEIbHOCTH, YMEHHE
coBeplIaTh OCO3HAHHBIM BBIOOp Oynaymied mpodeccuu W pealn30BHIBATh
cOOCTBEHHbBIC KU3HECHHbIC TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPa30BaHMUIO Ha
MPOTSKEHUU BCEN KU3HU;

7) 3K0JI0THYeCKOT0 BOCIIUTAHMSA:

IKOJIOTUYECKH 1IeJIeCO00pa3HOe OTHOIICHHWE K MPHPOJAE KaK MCTOYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYLIECTBOBAHUS;

MOBBIIICEHUE YPOBHS SKOJOTHYECKOM KYyJIbTYphbl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TOCTYNKOB M OLIEHKM MX BO3MOXHBIX TMOCJIEACTBHM ISt
OKPY>KaroLen Cpebl;

OCO3HaHUE IJI00AJIBHOTO XapakTepa HKOJIOTMYECKUX MpoOJeM W MyTed HX
pelIeHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble MNpPU H3YYEHUU OHOJIOTHH
3HaHMSI M YMEHUS TMpU PEIIeHUH MNpoOJIeM, CBS3aHHBIX C PAMOHAIBHBIM
OPUPOAOIIONB30BaHUEM  (COOJIFOICHME  NpPAaBWJI  MOBEAECHHUS B MPUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE pABHOBECHUS B JKOCHUCTEMAaX, OXpaHy BHUJOB,
AKOCUCTEM, Orochephl);
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AKTUBHOE  HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAOUIEH
IPUPOIHON Cpejie, YMEHHE MPOrHO3UPOBATH HEOIArONPHUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUSA MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALLIAT UX;

HaJU4YUe Pa3BUTOrO SKOJOTMYECKOT'O0 MBIIUICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OTbITa NEeSATeIbHOCTH HKOJIOTUUECKOM HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM W COLMAJIBHOU
MPaKTHKE, TOTOBHOCTU K YYaCTUIO B IMIPAKTUUYECKOUN EATEIHbHOCTH SKOJIOTHYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JIAAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aUMOJICHCTBUS MEXKY JIFOAbMU U MMO3HAHUS MUPA;

NOHUMAaHUE Ccrneuu@uKd OHOJIOTMM KakK HAayKd, OCO3HaHUsA €€ poju B
dbopMHUpPOBaHUN PAIMOHATHPHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBleHus 00 OKpYXalolleM MHpE KaK O €IMHCTBE MPUPOJIbI, YeOBEKa U
o0111ecTBa, B TO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM U pEIIeHUU MpolsieM
COXpaHEHUS IPUPOTHOTO PABHOBECHS,;

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTUM JJIsi COBPEMEHHOW IMBWIM3ALINU:
oOecrie4eHus: HOBOTO YPOBHSI Pa3BUTHUSI MEIMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh pPecypcHble  MPOOJEeMbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BhIXOJa U3 III00ATBHBIX AKOJOTHUUECKUX MPOOJIeM U
obecrieyeHusi  mepexojia K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIB30BAaHUIO TPUPOJHBIX PECYpCcOB M (DOPMUPOBAHHMIO HOBBIX CTaH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHOJOTUYECKUX 3HAHUN B IEJIIX
MOBBLINIIEHUs OOIIEH KyJIbTypbl, €CTECTBEHHO-HAyYHOW TI'paMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIMOHAJIBHOM I'PaMOTHOCTU oOydarouiuxcs, (GopMupyeMoi
MIpU U3Y4YEHUU OUOJIOTUH;

MOHMMAHHUE CYUIHOCTH METOJIOB IMO3HAHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIIOJL30BaTh TOJIydaeMble 3HaHWS [JIs aHajdu3a U
0OBSICHEHUS SBJICHUN OKPYXKAIOIIETO MUpa U MPOUCXOAIIUX B HEM M3MECHEHUH,
yMEHUE JejaTh OOOCHOBAHHBIC 3aKJIOUEHHSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
penieHus npodieM B peaibHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHUE IIEHHOCTH HAY4YHOU JESTEIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;
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FOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHUID U
caM000pa30BaHUIO, K AaKTHBHOMY IIOJyYEHHUIO HOBBIX 3HaHUI mo Ouonoruu B
COOTBETCTBHHM C KU3HEHHBIMU IMOTPEOHOCTIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOCHMS y4eOHOTO mpenmera «buosorus»
BKJIIOYAIOT: 3HAYuUMbIe i1 (OPMUPOBAHMS MHUPOBO33PEHUS OOyHArOUIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHBIC TMOHSATHUS, OTPAKAIONTUE
[EJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEeUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SABJICHUE, MPOIECC,
cUcTeMa, Hay4yHbId (PakT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIeIOBAaHUE,  HAOJIOJIEHHE, U3MEpPEHUE, OKCIEPUMEHT U  JApyrue);
yHUBEpCaJbHbIC Yy4YeOHBbIE JelcTBUs (TIO3HABaTeIbHBIE, KOMMYHHKATHUBHBIC,

peryJsiTUBHBIE), o0ecrieynBaroIue ¢dopmupoBanue GyHKIMOHATEHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHIUH OO0YyYaloluXcs; CIOCOOHOCTh
o0yyaromuxcs UCIIOJIb30BaTh OCBOCHHBIEC MEXIMCIUTUTMHAPHBIE,

MHUPOBO33PEHYECKNE 3HAHMS W yHUBEpPCAIbHBIC ydeOHbIE JICWCTBHS B
NI03HABATEIILHON U COIMATILHOM MTPaKTUKE.

B pesynprare wu3ydeHHs OWOJOTHMM HA YPOBHE CpEIHETro OOIIero
oOpazoBanust y oOywaromerocs OyayT copMUpOBaHBI I[O3HABATENbHbBIE
yHUBEpCAIbHBIC YICOHbBIE NCHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JIENUCTBUA, PETYJISTUBHBIE YHHBEPCAIbHbIE Yy4eOHBbIC JEUCTBHUS, COBMECTHAs
NEeSITEHHOCTbD.

MeTanpeIMeTHbIE PE3yJIbTaThl OCBOCHHS TMPOTPAMMBI CPEIHET0 OOIIero
00pa30BaHUsl TOJKHBI OTPAXKaTh:

OBianenue YHHUBEpPCAJIbHBIMHU y4eOHBIMU NMo3HaBATEJIbHBIMHU
JAeHCTBUSIMU:

1) 6a3oBble JJOrHYeCKHUe TeCTBHA:

CaMOCTOSTEILHO  (OpMYJIMpOBaTH W aKTyaJIM3UPOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHWM 3HAHWA TPHUEMBI JIOTUYECKOTO MBITUICHHUS
(ananu3a, CMHTE3a, CpaBHEHUS, KiIacCU(pUKAINK, 0000IIEeHNs), PACKPHIBATH CMBICI
OHMOJIOTHUECKUX TOHATHH (BBIICISATh UX XapaKTEpPHBIC NMPU3HAKH, YCTAaHABIMBATH
CBSI3U C JIPYTUMH TTOHSATHSIMH);

OTIPENCISITh TEIN JeATEIBbHOCTH, 3aJaBas TapaMmMeTpbl W KPUTEPUH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTH C TTIOCTABICHHBIMHA LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OOBSICHEHUS! (DAaKTOB U SIBICHHIA
YKUBOH TIPUPOJIBL;
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CTPOUTH JIOTUYECKHE PACCYXKIACHUS (MHIYKTUBHbBIC, JEAYKTUBHBIE, IIO
AHAJIOTMM), BBIBIATH 3aKOHOMEPHOCTHM M NPOTUBOPEYHS B PaCCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IIPUMEHSTh CXEMHO-MOJENbHBIE CpeacTBa TUTSt IIPEACTABIICHUS
CYILIECTBEHHBIX CBSI3ed M OTHOLUEHUH B M3y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a
TaKK€  MPOTUBOPEYMM  PAa3sHOTO  pOJA,  BBIIBIEHHBIX B Pa3jIMYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3zpabaThiBaTh IUJIaH PEHICHHsS MPOOJEMbl C Y4ETOM aHallM3a MMEIOIIUXCS
MaTepUaJIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB
LIEJISIM, OLICHUBATh PUCKU MOCIIEICTBUMI ACATEIBHOCTH;

KOOPAMHUPOBaTbL W  BBIIOJNHATH pabOTy B  YCJIOBHUAX  peajbHOrO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE TPU PEUICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIeN0BAaTEIbCKUE IeHCTBHUS:

BJIa/IETh HaBBIKAMU y4€OHO-HUCCIIEeI0BATEIbCKON U MMPOCKTHON JESTENIbHOCTH,
HaBBIKAMHM  paspelieHusi MpodsieM, CHOCOOHOCTBIO W TOTOBHOCTBHIO K
CaMOCTOSITEIIbBHOMY ITOMCKY METOJIOB PELIECHUS MPAKTUYECKUX 3324, IPUMEHECHHIO
Pa3JIMYHBIX METOAOB MO3HAHMS;

WCIIOJB30BaTh PA3JIMYHBIE BHIBI JEITENBHOCTH II0 TOJYYEHUIO HOBOIO
3HAaHUA, €r0 HHTEpIpeTaluy, MPeoOpPa3OBAHUI0O M TNPUMEHEHUI0 B Y4EeOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX U COIMATBHBIX TPOEKTOB;

(dbopMHpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIFOUEBBIMU MTOHATHUSIMU U METOJIAMH;

CTaBUTh M (HOPMYyIHUPOBATh COOCTBEHHBIE 3aJaydl B 00pa3oBaTEIbHOMN
NEATEIIbHOCTH U )KU3HECHHBIX CUTYyalNsAX;

BBISBJISATh [IPUYUHHO-CJIIEACTBEHHBIE CBA3W M aKTyaJu3upoBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ pELICHMs, HAXOAUTh apryMEHThI U J10Ka3aTelIbCTBa
CBOUX YTBEPXKACHUH, 33/1aBaTh [TApAMETPbl U KPUTEPUHN PELICHNS;

aHAJIU3UPOBATH IIOJIYYECHHBIE B XOAE pELIEHUs 3aJadyd  pPe3yJbTaThl,
KPUTUYECKU OLEHUBATH UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JIaBaTh OIIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISITh LEJICHANPABICHHBIA MOUCK NEPEHOCa CPEJACTB U CHOCOOOB
JEHCTBHS B MPO(PECCHOHATBHYIO CPELLy;

yMETh TIEPEHOCUTH 3HAHUS B IO3HABATEIBHYIO M MPAKTUYECKYIO 00JacTh
KU3HEAECATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;
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BBIJIBUT'aTh HOBBIE WJEH, MpEiaraTb OPUTrMHAJIbHBIE MOJXOJbl U PEIICHMS,
CTaBUTH MPOOJIEMBI U 337a4H, I0IMYyCKAIOIINE aTbTePHATUBHBIEC PEILICHUSI.

3) pabora ¢ uHpopManmei:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(pOpMAIH (TEKCTEe Yy4eOHOTro
nocoOusi, HAYYHO-TIOMYJIIPHOM JUTEparype, OHOJOTUYECKHX CIIOBapsX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHaIU3UpOBaTh
UHGOPMAIUIO Pa3IUYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTHUECKU OLIEHUBAThH
€€ TOCTOBEPHOCTh Y HENTPOTUBOPEUUBOCTb;

(GbopMyIMpPOBATH 3alpPOChl U MPUMEHATH PA3NTUYHBIE METObI MPU TOUCKE U
oTOOpe Ounosiornueckor mHpopManu, HEOOXOAUMOM N7l BBITIOTHEHUS YYEOHBIX
3ajady;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYpYy aKTUBHOT'O MCIIOJIb30BaHUs Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpaTh  ONTHUMANbHYIO  (OpMY  MpPEACTABICHHS
ounonornyeckoit mHGopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe cC
Ouonornyeckoil HMHPOpMauMend: TPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTEeMaTUYECKUE 3HAKW W CUMBOJBI, (OpMYyJibl, abOpeBHaTypy, HOMEHKIATYpY,
UCTOJBb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPENICTBA
HarJIsAHOCTH;

BJIaJE€Th  HABBIKAMM  paclo3HaBaHWd M 3allUThl  UH)OpManuwy,
UH(OPMAIMOHHOW 0€301aCHOCTH JIMYHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMU KOMMYHHKATUBHBIMH 1eliCTBUSIMM:

1) o6menmne:

OCYILECTBIATh KOMMYHHUKAIIUK BO BCeX cepax KHU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOT€ WJIM JUCKYCCHUU MO CYIIECTBY OOCYXJaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTEJIBHO BBINOJHEHUS MpeIaraeéMoin
3a/1a4y, YYUTHIBaTh MHTEPECHl U COTJACOBAHHOCTH MO3MIMI IPYTUX YYACTHHKOB
JIAAJIora Ui TUCKYCCHH);

pacno3HaBaTh HeBepOalbHbIE CpEACTBA OOIIECHMS, TOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CUTYyaluH,
YMETh CMATYaTh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMH CHOCOOaMU OOIEHUS U B3aUMOJICHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, POSIBIIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPpeKTHOI popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO HM3JIaraTh CBOIO TOYKY 3pPEHUSI C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.
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2) coBMeCTHAasl 1eATeTLHOCTD:

IOHMMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIAWBUAYaIbHOU
paboThI MPH PEIICHUH OMOJIOTHIECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUS NP PELLIEHUH y4eOHOH 3a1auH;

BBIOMpPATh TEMATHUKYy M METOJbl COBMECTHBIX JEHCTBUA C Y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN Ka)KJOr0 YjeHa KOJUIEKTHBA;

OPUHUMATh LEJIM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh JACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IUIAH JCHCTBUH,
pacnpenensiath poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOU padoThI;

OLICHMBAaTh KayeCTBO CBOErO BKJAJAa W KaXKJIOTO y4YaCTHHKAa KOMaHIbl B
001Ut pe3yNbTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE TMPOEKTHI, OIICHUBATh MWJIEM C TO3UIUU HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYUIECTBJISITh [MO3UTUBHOE CTPATETMYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYalUsX, IPOSABIIATH TBOPUYECTBO U BOOOpaKeHHUE, ObITh HHUIIMATUBHBIM.

Ogy1aleHHe YHUBEPCAJIbHBIMH PeryJsTHBHBIMH J1eHCTBUSIMMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBJIEHUS MpoOJieM M UX
pELICHHS B )KM3HEHHBIX U yYEOHBIX CUTYyalUsX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKUX 3HAHUM II€JIEBHIE U CMBICIOBBIC
YCTAaHOBKM B CBOUX JEHCTBUSX M MOCTYIKaxX MO OTHONICHUIO K >KUBOW MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPY>KAIOIIUX;

CaMOCTOSITENILHO OCYILECTBIISATh MO3HABATEIbHYIO JESITEIbHOCTD, BBIABISTH
poOIEeMBbI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
JESATENbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITETILHO ~ COCTABJISITH IUTAH  PEIICHUS TNpoOsiieMbl ¢ Yy4ETOM
UMEIOIIHUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEIIOYTCHUI;

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIMpATh paMKH Y4EOHOIO MPEAMETA HAa OCHOBE JIMYHBIX PEANOYTEHU;

JieaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pelnieHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W TMPOSBICHUIO LIMPOKOW JPYAULUU B
pa3HbIX 00JIaCTAX 3HAHWW, TOCTOSHHO TIOBBINIATH CBOM 0OO0pa30BaTeIbHBIA U
KYJIbTYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESATEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISM;
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BJIAJE€Th  HABBIKAMHM  IIO3HABATEJIBbHON  peQueKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBUM M MBICIUTENBHBIX IIPOLIECCOB, WX PE3YJIBTATOB U
OCHOBAHHM, UCIOJIb30BaTh MPUEMBI pedIeKCUU NIl OLEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PEILIEHUS;

YMETh OLIEHMBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELIEHUS MO HX
CHUKEHUIO;

NPUHUMATh MOTHBBI M apryMeHTbl APYTMX NpPU aHalIu3e pe3yJbTaToB
NEeATEIbHOCTH;

3) npuHsTHE CedS M IPYTrUX:

IPUHUMATh Ce0sl, MIOHMMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMeHTbl JPYTMX NPU aHalIu3€ pe3yJbTaToB
NEeATENbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJ0BEKa.
HPEIMETHBIE PE3YJIBTATHBI

[IpenmeTHble pE3yJbTaTBl OCBOCHMSI COJEP)KaHUS YYEOHOro MpeameTa
«buonoruss» Ha yrIyOJIEHHOM YpPOBHE OpPUEHTHPOBAHbI Ha oOOeCIeUCHHUE
npopuiabHoro  oOyueHuss  oOydaronuxcsi — Ouojmoruu. OHHM  BKJIIOYAIOT:
cnenuduyeckue st OMOJIOTHH HayYHBIC 3HAHUS, YMEHHUS U CTIOCOOBI IEHCTBUM 110
OCBOCHHIO, MHTEPIIPETAIIMN U MPEoOpa30BaHUIO 3HAHUM, BUIBI IEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU M MX NMPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX, a TAKKE B
pEAbHBIX XKWU3HECHHBIX cUTyanusix. [IpegmMeTHbie pe3yJsibTaThl MPEACTABICHBI IO
rojgaM U3y4eHUsl.

[IpenmeTHBIE pe3yNbTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» B 10
Kaacce JOMKHbI OTPAXKaTh:

c(hOPMUPOBAHHOCTh 3HAHUM O MECT€ U POJM OWUOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B (JOPMHUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B
MO3HAHUU  3aKOHOB  TPUPOJBI U  PEIICHHH TMpoOJieM  palMoOHAILHOIO
MPUPOJIONIOIB30BAHUS, O BKJIaJE€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIQJICHUE CUCTEMOM OWOJOTMYECKHMX 3HAaHWH, KOTOpash  BKJIIOYACT:
OCHOBOTIOJIATAlOIINE OUOJIOTUYECKHE TEPMUHBI W TOHSITUS (XKU3Hb, KIIETKA,
OpraHus3M, MeTadoJIN3M, TOMEOCTa3, CAMOPETYJSAlLHUsi, CaMOBOCIPOU3BEIEHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTh, POCT U Pa3BUTHE), OMOJIOTUYECKHUE TEOPUHU
(xnerounas teopus T. llIanna, M. Illneiinena, P. BupxoBa, XxpoMocOMHasi TeOpHsi
HacnenactBeHHoct T. Moprana), yuenus (H. W. BaBumoBa — o 1eHTpax
MHOToOOpa3usi M  TMPOUCXOXKJACHUS  KYyJIbTYpHBIX  pAacTeHUM),  3aKOHBI
(emrnHOOOpa3Wsi MOTOMKOB TIEPBOTO TMOKOJIEHUS, PACIICIIICHUSI, YACTOTHI TaMeT,
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HE3aBUCUMOro HacienoBaHuss [. MeHzaens, TOMOJIOTUYECKUX PSIOB B
HACJICICTBEHHON U3MEHYMBOCTH H. H. Basunoga), IIPUHLIATIBL
(KOMITJIEMEHTapPHOCTH ),

BJIAJICHUE OCHOBHBIMH METOJAMH HAyYHOTO ITO3HAHUS, HCIIOIb3YEMbIX B
OMOJIOTMYECKUX UCCIEJOBAHUSIX IKUBBIX OOBEKTOB (OMHUCaHUE, U3MEPEHUE,
HaOII0/ICeHNE, SKCIIEPUMEHT);

YMEHUE BBIICTATh CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
YKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OakTepwii, rpuOOB, paCTCHUH, JKUBOTHBIX M YEJIOBEKA, CTPOCHHS OPTAHOB M CHCTEM
OpPraHoOB pAaCTeHWH, >KUBOTHBIX, YEJIOBEKAa, IPOILIECCOB KUZHEACATEIbHOCTH,
MPOTEKAIONINX B OPTaHW3Max PacTCHUH, KUBOTHBIX M YEJIOBEKa, OMOJIOTUYECKHUX
POIIECCOB: OOMEHa BEmIeCTB (MeTaboIn3M), MPEeBpaIEHUsT YHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUMOB MUTAHUA, POTOCHHTE3a U XEMOCHUHTE3a,
MUTO3a, MeH03a, TaMeTorene3a, SMOpPUOTreHe3a, MOCTIMOPUOHATILHOTO Pa3BUTHS,
pa3MHOXCHUS,  WHANBUAYATLHOTO  pPa3BUTHSA  oOpraHu3Ma  (OHTOTEHE3a),
B3aMMO/JICHCTBUS TEHOB, TE€TEPO3UCA, HUCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIY OpraHOMJAMU KJIETKU U HUX
GYHKIUSIMH, CTPOCHHEM KJICTOK pa3HBIX TKaHEH M WX (YHKIHSIMH, MEKIY
opraHaMd W CHCTEMaM{ OpPTaHOB y pAacTEHWH, >KMBOTHBIX M YEJIOBEKa U HUX
GYHKIASIMH, MEXIY CHCTEMaMHd OpPTraHOB M WX (DYHKIUSAMHU, MEXKIY 3TallaMH
oOMEHa BEIIeCTB, dTallaMu KJIETOYHOTO ITUKJIA U KU3HEHHBIX [IUKJIOB OPTAaHU3MOB,
TanamMu >MOPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNIOM U (DEHOTUNIOM, (PEHOTUIIOM U
dakTOpamMu cpeibl OOUTaAHUS;

YMEHUE BBISIBJIATh OTIMYHUTEIBLHBIC MPU3HAKUA KUBBIX CHUCTEM, B TOM YHCIIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE WCIOJb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIUKY JJIsl JIOKa3aTeIbCTBA POJCTBA OPTaHM3MOB Pa3HBIX
CUCTEMATUYCCKUX TPYIII;

YMEHHUE pPelIaTh OMOJOTHICCKUE 3aa91, BBISBISITH TPHYUHHO-CIICICTBCHHBIC
CBSI3U MEXKIY MCCIEAYEMbIMU OMOJIOTHYECKUMHU TIPOIECCAMU U SBIICHUSIMH, JIeTIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJHATH Ja0OpaTOpHBIE U TPAKTHUYECKHE PabOThI, COOII0ATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh WX OKCICPUMEHTAIHLHBIMU
cpenctBamu, GOPMYTUPYS II€NIb HCCICIOBAHUSA, AHAIW3UPOBATH TOJYyYCHHBIE
pe3yibTaThl U JNaTh BHIBOIBI,

YMEHHE y4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIIbCKON paboTe Mo OMOJIOTHH,
DKOJIOTUM W MEIUIIMHE, MMPOBOJAUMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, U
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nyOMWYHO  TPEACTaBIATH  TOJYYCHHBIC  pPE3yJbTaThl HAa  YUYCHUYECKHUX
KOH(EPEHITUSX;
YMECHHE OIICHWBATh JTHYECKHE AaCIeKThl COBPEMEHHBIX HCCIICOBAHUA B

obnmactu  OMOJOrMM M MeAMLUMHBI  (KJIOHMPOBAaHHWE,  HMCKYCCTBEHHOE
OIUIOAOTBOPEHUE, HANPABICHHOE W3MEHEHHE I'eHOMa U CO3JaHHE TPAHCTE€HHBIX
OpraHUu3MOB);

yMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodeccuoHaTbHON
NEeSTENHHOCTH B 00JacTH OWOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEeJIbCKOTO XO3SIICTBA, MUILEBOM MPOMBIIUIEHHOCTH, YIIIyOJIATh MO3HABATEIbHbBIN
MHTEPEC, HAIIPaBJICHHBIM Ha OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpOAODKEHHE OHOJIOTUYECKOr0 00pa3oBaHUSl B OpPraHM3alMsIX CpPEIHEro
po(heCCHOHATILHOTO U BhICIIEr0 00pa30BaHUsl.

[IpenmeTHble pe3yNbTaThl OCBOEHUA ydyeOHOro mpenmera «buonorus» B 11
Kacce NOJKHBI OTPAXKATh:

c(hOpPMUPOBAHHOCTb 3HAHUM O MECT€ U POJM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHUU COBPEMEHHOH €CTeCTBEHHO-HAYYHOMN
KapTUHBl MHpA, B MO3HAHMM 3aKOHOB MPHUPOABl M PELIEHUH SKOJOTMYECKUX
npoOjeM 4YeloBEeuecTBa, a TakKe B PEHIEHMH BOIPOCOB PALMOHAIBLHOTO
IPUPOAOIIONB30BaHUS, U B (POPMUPOBAHUM I[IEHHOCTHOI'O OTHOILECHHS K MPUPOJIE,
00IIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH,

YMEHHUE BIJIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
omnpeneneHuss M TMOHMMaHHME CYIIHOCTH OCHOBOIIOJAralmIIuX OHOJOTHYECKUX
TEPMUHOB M MOHATHM (BHI, »KOcuUcTeMa, Ouocdepa), OHOIOrMYECKUE TEOpUU
(3BomonnonHas teopust Y. JlapBrHa, CUHTETHYECKAs TEOPHsI 3BOJIOLNH), YUCHHUS
(A. H. CeBepuioBa — 0 myTsiX U HampaBieHusix 3Bontonun, B.1. Bepuanckoro — o
ouocepe), 3akonsl (reHerudeckoro paBHoBecust [x. Xapau u B. BaitnOepra,
3apoasimieBoro cxoacrsa K. M. bapa), npasuna (munumyma lO. JlubGuxa,
HKOJIOTUYECKON TUpaMubl 3HEpPruu), rumnore3bl (runoreza «vupa PHK» V.
['unbepra);

YMEHHE  BJIQJAE€Th  OCHOBHBIMH  METOJlaMH  HAy4YHOrO  IIO3HAHMA,
UCIOJIb3yeMbIMU B OMOJIOTUYECKUX UCCIIEI0BAHUSIX HKUBBIX 00BEKTOB U IKOCUCTEM
(omucaHue, u3MepeHue, HaOJIOIeHHE, HKCIEPUMEHT), CIOCOO0aMHu BBISIBICHUS U
OLICHKU aHTPOIIOT€HHBIX U3MEHEHU B MPUPOJIE;

YMEHHE BBIICIATh CYUIECTBEHHbIC MpPHU3HAKW: BHJIOB, OHOIr€OLIEHO30B,
IKOCUCTEM U Ouochepsl, CTAOMIM3UPYIOMIETO, ABIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO or0opa, JIONATPUYECKOTO u CUMIIATPUUECKOTO
BUI000pa30BaHus, BIAUSHUS JABMOKYLIUX CUJI SBOJIOLMU HA F€eHO(POH] MOMYJISLHUH,
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IPUCIOCOOJICHHOCTH OPraHu3MOB K Cpelie OOMTAaHMsI, YepeqOBaHUs HaIllpaBICHUI
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MMOTOKA SHEPTUU B 3KOCUCTEMAX;

yMEHUE YCTaHAaBIMBAaTh B3aMMOCBSA3M MEXAY TMPOIECCAaMU HBOJIIOIUH,
JBIDKYIIUMHA CHJIAaMH aHTPOIIOreHe3a, KOMIIOHEHTAMHU Pa3JUYHBIX SKOCUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIABISITH  OTJIMUYWTEIBHBIC  TPHU3HAKH  KUBBIX  CHCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K cpefie OOWTaHMs, aOMOTUYECKUX U OMOTHUYECKHX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBsSI3ed  OpPraHM3MOB B  COOOIIECTBAX,
AHTPONOTEHHBIX U3MEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOLIME apPryMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY IS JOKa3aTeIhCTBA POJICTBA OPTraHU3MOB Pa3HBIX
CHUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTAaHU3MOB U CPEJIbl OOUTAHMS, EAMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpPAaHEHHUS MHOT000pa3usi BHJIOB U
AKOCUCTEM KAaK YCJIOBHUS COCYILIECTBOBAHMSI PUPOJIBI M UETIOBEYECTBA;

YMEHHE peliaTh OMOJIOTHYECKUE 3a/1aui, BBISIBISTh IPUUMHHO-CIIC/ICTBEHHBIE
CBSI3U MEXKIY UCCIIEAYEMbIMU OMOJIOTUYECKUMH TIPOIECCAMU U SBJICHUSIMH, JIeTIaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TMOJYYEHHBIX PE3YJIbTaTOB;

yYMEHHUE BBINOJIHATh JTA0OpATOPHBIE M MpPaKTUYECKUe paldoThl, COOMIOAAThH
npaBuiia Mpu padboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAIHLHBIMU
cpenctBamu, GOPMYTUPYS II€NIb HCCIEIOBAHUSA, AHAIW3UPOBATH TOJYyUYCHHBIE
pe3yibTaThl U JeNIaTh BHIBOIBI,

YMEHHME y4YacTBOBaTh B y4e€OHO-HCCIIEIOBATEIILCKON paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOAUMON Ha 0a3e IMIKOJBHBIX HAYUYHBIX OOIINECTB, U
nyOJUYHO  TPEACTaBIATH  TMOJYYCHHBIC  pE3yJbTaThl HAa  YUYEHUYECKHUX
KOH(DEPEHITUSX;

yMEHUE OIEHUBATh THUMOTE3bl M TEOPUH O TTPOUCXOXKICHUU KU3HU, YETOBEKa
U 4YeNOBEYECKUX pac, O MPUUYMHAX, MOCIEICTBUAX U Ccrocobax MpeAoTBpaIlEeHUs
r1o0anbHBIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccruoHamTbHON
JESTENHHOCTU B 00JIACTH OMOJIOTUH, SKOJIOTUH, TPUPOIOTIOIB30BAHUSI, MEIUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTUU, BETEPUHAPHH, CEIbCKOI0 XO35SMUCTBA, MUIIEBOM
MPOMBINIJIEHHOCTH, YTAYOJISITh TO3HABATEJIbHBIM MHTEpPEC, HAIpPaBICHHBIM Ha
OCO3HaHHBIM  BBIOOpP  COOTBETCTBYIOIIEH  mpodeccuu U NPOAOJIKEHUE
OMONIOrMUecKOro 00pa30BaHUsl B OPraHU3ALMIX CPEAHETO MPO(GECCHOHATBLHOTO U
BBICIIIETO 00Opa30BaHUsI.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne i/

o~ W DN -

10

11

12
13
14
15
16

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

buonorus xak Hayka

JKuBbie cuCcTeMBbl U UX U3yUYECHUE
buonorus kierku

XuUMHUECKasi OpraHu3aIus KIEeTKU
Crpoenue 1 PyHKIMU KIETKU

OOMeH BEIeCTB U MPEeBpaIleHIe YHEPTUU B
KJIETKE

Hacnencteennas uadopmanus u
peanuzanusi €€ B KIIETKE

JKU3HEHHBIN UK KIETKU
Crpoenue ¥ QyHKIH OPraHU3MOB
Pa3mMHoOXeHMe 1 pa3BUTHE OPTraHU3MOB

I'enetnka — HayKa O HaCJICACTBCHHOCTHU U
HU3MCHYUBOCTHU OPTaHHU3MOB

3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
3aKOHOMEPHOCTH U3MEHYUBOCTH
I'eneruka yenoBeka

Cenekius opraHu3MoB

BroTtexHoIorus u CHHTETHYECKask OUOJIOTUs

Koan4yecTBo 4acoB

Bcero

10

A~ A W0 O

46

KoHnTpoibHbIe
padoThbI

IIpakTH4eckue
padoThbI

0.5

0.5
1.5

1.5

0.5

0.5

DJIEKTPOHHBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl



17 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102

47

13



11 KITACC

Ne i/

9

10
11
12

OBUIEE KOJIMYECTBO YACOB I10O I[TPOTPAMME

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

3apoxaCHUE U Pa3BUTHE IBOFOIIMOHHBIX
MpeJICTaBICHUI B OMOJIOTUI

MuxkposBontonus u €€ pe3yJbTaThl
MakponsBontonus 1 €€ pe3ynbTaThl

IIpoucxoxaeHue u pa3BUTUE KU3HU Ha
3emiie

[IpoucxoxaeHue yeaoBeKa — aHTPOIIOTEHE3
DKOJIOTHS] — HayKa O B3aMMOOTHOIIICHHSIX

OpPraHW3MOB M HaJIOPTaHU3MEHHBIX CUCTEM

C OKpYXarolei cpeaoi

OpranusMmsl 1 cpeia 0OUTaHus

DKOJIOTHS BUJOB U MOMYJISAIIAN

DKOJIOrUs COOOIECTB. DKOJIOTHUECKUE
CUCTEMBI

buocdepa — rmobanbpHast SKocucTeMa
UYenoBek u OKpysKarolas cpeia

PesepBHOE Bpems

KoanuyecTBO 4acos

Bcero

14

15

10

12

102

48

KoHTpoibHbIe
padoTsbI

IIpakTH4eckue
padoThI

1.5

0.5

1.5
0.5

0.5

7.5

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypchl
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

KosamnuecTBo yacos JIeKTPOHHbIE
Ne Hara nugposeie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3y4yeHusi oOpa3zoBaTe/ibHbIE

padoThI padoThI pecypenI

buosnorus kak KOMILJIEKCHasI HayKa U KaK
4aCTb COBPEMCHHOI'O O6H.[€CTB8.

JKuBrle cucTeEMBI U UX CBOMCTBA
YpoBHEBas OpraHu3anus )KUBbIX CUCTEM

HcTopust OTKpBITUS U U3YUEHUS KIIETKU.
Kiterounas teopus

Mertoasl MOJIEKYJIAPHON U KJIETOYHON
ouonoruu. [IpakTuyeckas padora
«M3ydeHre MeTOI0B KJIETOUHON OMOJIOTUH
(xpomarorpadus, anexTpodopes,
nuddepeHnranibHoe eHTPUGyTHPOBAHUE,
[TLIP)»

XHUMHUYECKUN COCTAB KIIETKH 1

MI/IHepaJ'IBHBIe BCIICCTBA KJIICTKH, UX
ouonoruyeckas poJib

Oprannyeckue BeniecTBa KIeTKH — OeKH.
Jlabopartopnast pabora «O0HapyKeHne
OEITKOB C MOMOIIIBIO Ka4eCTBEHHBIX
peaxuuiny
CoiicTBa, KIaccupUKAMA U GYHKIUU
OeNKoB
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10

11

12

13

14

15
16

17

18

19

20

21

OpraHndeckue BeIecTBa KIETKH —
YIJIIEBOJIBI

Opranuueckue BelecTBa KJIeTKH —
JIUIHJIBI

Hyxnennossie kucnotsl. JJHK n PHK.
Jlaboparopnast pabora «MccnenoBanue
HYKJIEMHOBBIX KUCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB»
Crpoenue u pyukuuu ATO. [Ipyrue
nykineosunrpudocparel (HTD)

CexBenupoBanue JIHK. Meroabl

F€HOMMKH, TPAHCKPUIITOMUKHU, IIPOTEOMUKHU

MeToapl CTPYKTYpHO# OMOIOTHI
Tunel knetok. [Ipokapuorndeckas Kierka

CrtpoeHue 3yKapuoTHUYECKOM KIETKH.

[TpakTuyeckas padora «/M3ydeHnue cBoicTB

KJIETOYHOM MeMOpaHb»
IToBepXHOCTHBIN anmnapar KJIETKH

OpnHomMeMOpaHHbIE OPTaHOUIbI KIETKH.
ITpakTnueckas padbora «3yueHue
JIBUKECHHSI LIUTOIIIA3MbI B PACTUTEIBHBIX
KIIETKaX»

ITomyaBTOHOMHBIE OPIaHOU/IbI KIETKHU:
MUTOXOH/IPHUH, TUIacTH bl JlabopaTtopHas
pabora «ccnenoBanue miIa3Monu3a u

ACTIIa3MOJIM3a B PACTUTCIIbHBIX KJICTKAX»

HeMeM6paHHBIe OpraHONAbI KIICTKH
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0.5

0.5

0.5

0.5



22

23

24

25

26
27
28

29

30

31

32

Ctpoenue u pyHKIUH s11pa

CpaBHHTENIbHAS XapaKTEPUCTHUKA KIETOK
sykapuort. JlabopaTopHas pabora
«/3yuenue CTpOeHHS KIIETOK Pa3IUnIHBIX
OpPTaHU3MOB»

ACCUMUJISIIVS U TUCCUMIISAIINS — JIBE
CTOpOHBI MeTaboM3Ma. Turbl oOMeHa
BemecTB. JlabopaTopHas pabora
«/3yuenune KaTaIuTUIECKON aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMUIa3bl WIH
Kartajas3bl)»

DepMEHTaTUBHBINA XapaKTeP peaKLHil
KJIeTOYyHOTo MeTabonu3Mma. JlabopaTopHas
pabota «/3ydyenue pepMeHTATUBHOTO
pacuieruieHus IepPOKCHIa BOJOpoa B
PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX

benku-akTuBaTOpH! M OEIKU-UHTUOUTOPHI
ABTOTpO(DHBIN THIT 0OMEHA BEUIECTB
doTtocuHTE3

Xemocunres. JlaboparopHas padota
«CpaBHeHue nporieccoB (poTocHuHTE3a U
XEMOCHHTE3a»

AHaspoOHbBIe OpraHu3Mbl. Buibl OpoxeHusl.

Jlaboparopnas pabota «CpaBHeHUE
MIPOIIECCOB OPOXKEHUS U TBIXaHUS

AspoOHBIE OpTaHU3MBI. JTaIlbI
HHEPreTHUeCcKOro ooMeHa

DHeprusi MeMOpaHHOTO TPaJUeHTa

52

0.5

0.5

0.5



33
34
35

36

37

38

39

40

41
42
43

44

45

46

npoToHoB. Cunte3 AT®: paborta
npoToHHON AT®-cuHTa3bI

Peakuyun MaTpU4YHOTO CHHTE3a
Tpanckpunuus — Marpuunbiid cuate3 PHK
Tpancnauus u e€ sranbl

Konuposanue amunokucnot. Pois
pubdocom B OuocuHTe3€e Oenka
Opranuzanys resoMa y Ipokapuor u
AYKapuoT

MounexynspHble MEXaHU3MBI SKCIIPECCUH
T€HOB y JyKapHoT

Bupycbl — BHekseTOUHBIE (OPMBI )KU3HU U
oOnuratHele napasuthl. [lpakTuueckas
pabota «CozaHue MOJeNIu BUPYCa»
BupycHsle 3a0051eBaHNs YellOBeKa,
JKUBOTHBIX, PACTCHUI

HaHnoTexHon0r1M B OMOJIOTUU U MEAULIMHE
JKU3HEHHBIN TUKI KIETKH

Matpununstii cunres JJHK

Xpomocomsl. JTaboparopHast pabota
«M3yueHne XxpoMOCOM Ha TOTOBBIX
MHUKpOIIpenaparax»

Jlenenve KIeTKU — MHUTO3

Tuns! knetok. Kapnokunes u HUTOKUHES.
JlaGopatopHnas pabora «Habmronenue
MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpENapaTax)»

53

0.5

0.5

0.5



47
48

49

50

51

52
53
54

55

56

57

58

59

60
61
62

63

64

PGFyHSII_II/ISI JKN3HCHHOI'O IUKJIAa KJICTOK
OpraHusM Kak eIMHOE 1IeJI0€

Tkanu pacrenuid. JlJabopatopnas pabora
«M3ydyeHue TkaHel paCTCHUN

TKaHU )XUBOTHBIX U YEJIOBEKA.
JlaGopatopHnas pabota «3yueHue TkaHei
JKUBOTHBIX»

Opransl. Cuctemsl opranoB. JlaboparopHas

pabota «/3y4yeHne opraHoB IBETKOBOT'O
pacTeHus»

Ornopa Tena opranu3MoB
JIBuKeHne OpraHu3MoB
IIntanne opraHu3mMoB

IIuraHue MO3BOHOYHBIX KUBOTHBIX.
[InmeBapuTenbHas CUCTEMA YEIIOBEKa

I[BIXaHI/IC OpraHnu3mMoB

I[BIX&HI/IC IIO3BOHOYHBIX JXMBOTHBIX U
YCJIO0BCKa

TpchnopT BCIICCTB Yy OpraHU3MOB

KpoBenocHas cucteMa mo3BOHOYHBIX
JKNUBOTHBIX U YCJIOBCKA

Beinenenue y opranusmMoB
3amura y OpraHu3MoOB
MMMyHHas cucTema 4enoBeKa

Pa3npaxxuMocTh 1 perymsius y
OpraHU3MOB

I'ymopasibHast peryJisiiys 1 SHI0OKpUHHAs
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0.5

0.5

0.5



65
66
67

68

69

70

71

72

73

74

75

CUCTEMA XUBOTHBIX N YCIIOBCKaA
®opMbl pa3MHOKEHUSI OPTaHU3MOB
[TonoBoe pa3zMHOKEHUE

Meiio3

["ameTorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JJabopaTopnas pabota
«M3yueHne CTpOeHUS MOJOBBIX KIETOK HA
TOTOBBIX MUKpOIIpenapaTax

WNupuBuyansHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

3akJiajika OpraHoB M TKaHEH U3
3apOABILLIEBBIX JIUCTKOB

PocT u pa3BuTHE )KUBOTHBIX.
JlabopartopHnas pabota «BrisBieHue
MIPU3HAKOB CXOJICTBA 3apPOIBIIICH
MO3BOHOYHBIX KUBOTHBIX)

Pa3smMHOXeHME U pa3BUTHE PACTCHUM.
JlabopaTtopnas pabora «CTpoeHHE OPraHoOB
Pa3MHOXKEHHUS BBICIIUX PACTEHUID

HCTOpI/ISI CTAHOBJICHUA U PA3BUTHUA
FCHCTUKH KaK HAYKH

OCHOBHBIE IOHSTHS | CUMBOJIBI T€HETHKH.
JlaGopatopHas pabota «J{po3oduia kak
00BEKT FeHETUYECKUX MCCIIEIOBAHUI

3aKOHOMEPHOCTH HaCe0BaHUS
npu3HaKoB. MoHOTHOpUIHOE
ckpemuBanue. [Ipaktuueckas padota
"H3ydenue pe3yabTaToB MOHOITMOPUIHOTO
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0.5

0.5

0.5

0.5

0.5



76

77

78

79

80
81
82
83

84

85

86

87

88

CKpeLIUBaHus y 1po30Quis"

HI/ITOHOFI/I‘ICCKHG OCHOBBI MOHOFI/I6pI/I,Z[HOFO

CKpCIIMBaHUA

AHanuzupytoliee ckpemuBanue. Hernonnoe

JOMHUHHPOBAHUC

Jurubpuinoe ckperuBaHue.
ITpakTnueckas padbora «3yuenue

pe3yJIbTaTOB TUTHOPUIHOTO CKPEIINBAHUS

y Apo30HUITBI)

I_[I/ITOJ'IOFI/I‘ICCKI/IG OCHOBBI ,[lI/IFI/I6pI/I,Z[HOl"O

CKpCIIUBAaHUA

CIICHJ'ICHHOG HAaCJICAOBAHUC IPU3HAKOB

XpOMOCOMHaH TCOpHA HACICACTBCHHOCTHU

I'eneTuka nona

I'eHoTHI KaK LEIOCTHAS CUCTEMA
I'eHeT4eCcKuit KOHTPOJIb Pa3BUTHS
pacTEeHUH, )KUBOTHBIX U YEJIOBEKA
N3MeHUYnBOCTH MTPU3HAKOB. BHibl
W3MEHYHBOCTH

MonudukanoHHas I3MEHYHBOCTh
BapunanunoHHBIH psii 1 BapUallMOHHAS
kpuBas. JlaboparopHas pabora
«HccnenoBanre 3akOHOMEPHOCTEN
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH.
[TocTpoeHre BapualluOHHOTO psijia U
BAPUALIMOHHON KPUBOI»

I'eHOoTHIIMUECKAss H3MEHYUBOCTE.

e
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0.5

0.5



89

90

91

92

93

94

95

96

97

98

KoMOnHaTHBHAS U3MEHYHUBOCTE

MyTannoHHast U3MEHYUBOCTb.
[TpakTuueckas pabora «MyTanuu y
Ipo30¢uiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMEPHOCTH MYTAlMOHHOIO IIpoliecca.
DONUreHeTHKa 1 3MUreHOMUKA

['eneruka yenoseka. [IpakTrueckas pabota
«CocraBieHHe U aHAIHA3 POJIOCIIOBHOM

MeTtoapl METUIIMHCKON T'€HETUKHA

3HaueHne MEIUIIMHCKON T€HETUKH B
MPEIOTBPALIECHUH U JICUEHUU T€HETUYECKUX
3a00JIeBaHNH YEI0OBEKA

OCHOBHBIE ITIOHITHUSA CCJICKIINU.
Jlaboparopnas pabota «3ydyeHue copToB
KYJIbTYPHBIX PACTEHUW U MOPOJ JTOMAITHUX
JKUBOTHBIX»

MeTobl ceneKIIMOHHOM paboThI.
Jlaboparopuas padota «/3ydeHrne MEeToI0B
CEJICKIIMM PACTECHUIN»

JlocTrxeHus ceneKkuy pacTeHul U
*KUBOTHBIX. [IpakTyeckas padora
«IIpuBuBKa pacTeHUI»

CoxpaHeHue, U3y4eHHE U UCTIOIb30BaHUE
TEHETUYECKUX PECYPCOB

buotexHosiorus Kak Hayka u OTpacib
npousBoacTBa. [Ipaktuyeckas pabora
«M3yueHne 06beKTOB OMOTEXHOIOT U

0.5

0.5

0.5

0.5

0.5
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OcHOBHBIE HaNpaBJIEHUS CUHTETUYECKOU

99 1
Ounoyioruu

100 XPpOMOCOMHAsI ¥ TeHHAsI MHKEHEPHS

101 MegunpuHcKre OMOTEXHOIOTHI
PesepsHblii ypok. IloBTopeHnue,

102 . 1
0000111eHHEe, CUCTEMATU3AlIA 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
. 102 0 13.5

I[TPOTPAMME
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11 KITACC

Ne
n/n

10

11

Tema ypoka

OpomonnonHas teopus Y. Jlapsuna
JIBYOKYIIME CHUIIBI DBOJIIOLIMY BUAOB 110 Y.
JapBuny

bopb0a 3a cymiecTBoBaHUE, €CTECTBEHHBIN
U UCKYCCTBEHHBIH 0TOOD

DopMUPOBAHUE CUHTETUYECKON TEOPUH
ABOJTIOIUN

DTarbl 3BOJIIOIMOHHOTO MpoLecca:
MHUKPO3BOIIOLHUS U MaKPOIBOIIOLIUS
[Tomynsiius — sneMeHTapHas €AMHULIA
HBOJIIOLIUU

3aKOH T€HETHYECKOT0 paBHOBeCHs JIK.
Xapau, B. BaiinGepra. JlabopaTopHas
pabota «BplIsBIIeHHE U3MEHYUBOCTH Y
ocobeif oHOTO BUAA»

DneMeHTapHbIe PaKTOPHI IBOTIOIUN
Dddekt ocHoBatens. Ihdext
OyTBUTOYHOTO TOPIIBIIIKA

Murpauuu. M30a0muu nomyJIsiui:
reorpaduyeckas, OnoIorudecKas

EctecTBeHHbII 0TOOp — HaIPaBISIONINN

KoandyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

59

IIpakTHyeckue
padoThI

0.5

JlaTa
U3YYeHHS
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(baxTop 3BOIIOLUHU
[TonoBoii oT60Op

[TprucnocoOaeHHOCTh OPTaHU3MOB KaK
pe3yabTaT MUKPOABOJIIOLIHH.
Jlabopartopnas pabora «M3yuenue
apoMop$h030B U UANOANANITAIINNA Y
pacTeHU U )KUBOTHBIX)

[Tpumepsl PUCTIOCOOICHUH Y OPTraHU3MOB:

Mopdoioruueckue, GU3n0IOTHIECKHE,
OHOXMMHYECKHE, IOBEIECHUYECKHE.
Jlaboparopnast padota «IIpucnocodneHus
OpPraHU3MOB M UX OTHOCHUTEJIbHAS
1IEeJIECO00Pa3HOCTHY

Bupn, ero kpurepuu u CTpykTypa.
Jlaboparopnast pabota «CpaBHEHHE BUIOB
110 MOP(}OJTOTHIECKOMY KPUTEPHIOH

CrpykTypa BHUza

Bunoo6pas3oBanue kak pe3yibTar
MHUKPO3BOJIIOIUU

CBs3b MHKPO3BOJJIIOIWHA U SITUACMHUOJIOTUA

Maxpoaomtonus. [laneontonornueckue
METObI U3YUYEeHHUS IBOTIOIMU
buoreorpaduueckue MeTOIbI H3yUICHUS
HBOJIIOLIUU

OMOPHOIOTHYECKHUE U CPABHUTEIBHO-
MOp(}orIoruuecKkre MeTo Il U3yUeHHs
HBOJIIOLIMU

MOHCKyJ'ISIpHO-TCHCTI/I‘{CCKI/IC,

60
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OMOXMMHYECKHE U MaTeMAaTHYECKUE
METObI H3YUYECHHUS IBOJIOIMU

OO6111e 3aKOHOMEPHOCTH BOJTIOLINH
AnantuBHas paauanus. HepaBHOMEpHOCTh
TEMIIOB ABOJIOIIH

HayuHble runoressl IpOUCX0XKICHUS
KU3HU Ha 3emiie

JloHay4HbIe PEACTABICHUS O 3aPOXKICHUU
KU3ZHU

OCHOBHBIE 3TaIbl HEOPTaHUYECKOM
HBOJTIOIUH

['unoTe3sl 3apoXkIeHUS )KU3HU

HcTopus 3eMiu 1 METO/IbI €€ N3yUYeHHUS.
Jlaboparopnast pabota «3yuenue u
OIHCaHUE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTraHHU3MOBY

HauanbsHble 3Tarsl opranndeckoin
IBOJTIOIIH

OBOIIOLUS 3YKApUOT

OCHOBHBIE TaITbl YBOJFOIIH
pacturensHoro Mupa. [Ipaktudeckas
pabora «/3yueHne ocoOeHHOCTEH
CTPOEHUS PaCTEHUI Pa3HBIX OTAEIOB»
OCHOBHBIE TaITbI YBOJIOIIH KHBOTHOTO
MHUpa

DBOIOLUS JKUBOTHBIX. [IpakTrueckas
pabora «M3yueHne ocoOeHHOCTEH

61
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CTPOCHUS TO3BOHOYHBIX JKXUBOTHBIX»
PazBuTue xu3Hu Ha 3eMJie 1o Hpam U
nepuojam

MaccoBsie BBIMUPAHUA — 3KOJOTMYCCKUC
KPU3HUCHI MPOIILIIOTO

CoBpEeMEHHBII SKOJIOTUYECKUN KPHU3HC, €TO
0COOEHHOCTH

COBpeMeHHaH CHUCTEMA OPraHU4ECKOIO
npomuIoro

OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
OpPraHHU3MOB

AHTpOHOJ’IOFI/IH — HayKa O YCJIOBCKC

PazBuTue npencrabienuii o
MIPOUCXOXKACHUU YeJIOBEKa

MecTto yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas
pabora «3yuenue ocoOeHHOCTEM
CTPOCHHMSI CKeJIeTa YeJIOBEKa, CBSI3aHHBIX C
MPSIMOXOXKICHUEM»

JIBHoKyIIIME CHIIBI aHTPOIIOTEHE3a

CooTtHolleH’e OHOJOTHYECKUX U
COIIMaJIbHBIX (1)aKTOpOB B AHTPOIIOI'CHE3C

OCHOBHBIE CTaJUU AHTPOIIOTEHE3A
[Taneorenerrka U nMajeoOreHOMHKA
OBOJIIOLMS COBPEMEHHOTO YEJIOBEKA

Yenoseueckue pacsl. [IpakTnueckas
pabota «M3ydyeHune 3K0I0rndecKux
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ajanTaluil 4eJIoOBEKa

MexauciuIInHapHbIe METOIbI
AHTPOIIOJIOTHHU

3apoxaeHUE U pa3BUTUE HKOJIOTUU

MeTtonst sxonorun. JlabopaTtopHast paborta
«/3yueHne MeToA0B IKOJOTUUECKUX
HUCCIIENOBAHUI

3HayeHNE YKOJIOTHUSCKUX 3HAHUN JIs
YCI0BCKa

Okonorndyeckue paKTopsl

AbGuoTtnueckue daxkTopsl. CBET Kak
skosornueckuit pakrop. JlaboparopHas
pabota «BrlsiBneHre npucnocodneHui
OPTraHU3MOB K BIIUSIHUIO CBETa»

AbGuoTtnueckue daxktopsl. Temmeparypa
KaK 9KOJIOTHYECKHI PakTop.
Jlaboparopnas pabota «BrisiBiaenue
MIPUCTIOCOOICHHUI OPraHU3MOB K BIHSHHUIO
TEMIIEPATYPBI»

AbuoTtnueckue hakropsl. BiaaxkHOCTh Kak
sKosioruueckuit gaxrop. JlaboparopHas
pabota «AHaTOMUYECKHE OCOOEHHOCTH
pacTeHMii U3 pa3HbIX MECT OOUTAHUS»

Cpenpl 0OMTaHUS OPraHU3MOB
buonornueckue puTMsl
Xuznennsle GopMbl OpraHN3MOB

bruotnyeckue hakTopsl

I = SN SN
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3HaueHre OMOTUYECKUX B3aUMOIEHCTBUI
JUISl CYIIECTBOBAHUS OPTaHU3MOB B CPEJIE
obouTaHus

OKOJIOTHYCCKHE XapaKTCPUCTUKU
IomnyJrsiun

OcHOBHBIE TIOKA3aTEN TOMYJISIINAN:
YHCIIEHHOCTD, IUIOTHOCTh, BO3PACTHAS U
M0JIOBAsi CTPYKTypa

OcCHOBHBIE TTOKa3aTEIIN IOMMyJIIOHU U
POXIACMOCTD, ITPUPOCT, TEMII POCTA,
CMCPTHOCTH, MUI'PALIUA

DKoJjoruueckasi CTpyKTypa MonyJisiuu
JluHaMyKa NOIyJIsIUUU U €€ PeryJIsius

Kpusble pocTa YUCIEHHOCTH MOy JISLUH.
KpuBble BbIKUBaHUS

DKosornyeckas HUIlIA BU/A.
JlaGopatopHnas pabora «IIpucnocobnenus
CeMsIH PACTECHUI K PACCEIICHUIO»

Bun xak cucrema nomysisiiui

3aKOHOMEPHOCTH TTOBEJICHUS U MUTPALIHIA
JKUBOTHBIX

Co00111ecTBO OpraHU3MOB — OHMOIICHO3
DKocHucTeMa KaK OTKpbITask CUCTEMA

KpyroBopoT BewEeCTB 1 MOTOK SHEPTUHU B
HKOCHUCTEME

OCHOBHBIE TTOKa3aTEIH YKOCHUCTEMBI

OKOJIOTUYECKHE MMUpaMuJabl
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H3meHeHust coO0MIECTB — CyKIECCUU

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
03€ep U peK. IKOCUCTEMBI MOPEN U OKEAHOB

IIpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
TYHJp, JIECOB, CTEIIEH, ITyCThIHb

AHTpOHOreHHHe O9KOCHCTEMbI

Ypb6oskocucremsl. [IpakTuueckas pabora
«M3yuenue u onrcanue ypoo3KOCUCTEMBD»

3aKOHOMEPHOCTH (HOPMUPOBAHHS
OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B
3KOCHUCTEMAX

MexaHu3Mbl BO3AEHCTBUS 3arPsI3HEHUI
pa3HBIX THUIOB Ha CyOOpraHU3MEHHOM,
OPraHUu3MEHHOM, NTOMYJISIHUOHHOM U
3KOCUCTEMHOM YPOBHSIX

buocdepa — obuieruranerapaast 0601049Ka
3emnu

VYuenue B. . Bepnaackoro o 6uochepe
3aKOHOMEPHOCTH CYIIIECTBOBAHMS
ouocdepsr

KpyroBopoTbI BemecTs u
OMOTEOXUMHYECKUE ITUKITBI

3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

YcroitunBocTs 6uocheps
DKOJIOTUYECKHE KPU3UCHI M UX TTPUIHHBI

BosneiicTBue uenoBeka Ha 6uochepy
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AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
pPacTUTENbHBIA U JKUBOTHBIM MUP
OxpaHa npupoasl

OCHOBHBIE IPUHIUIIBI YCTONYUBOIO

Pa3BUTHA YCJIOBCUYCCTBA U IIPUPOIbL

PanmonansHoe MpUpPOAOIOIb30BaAHHUE U
COXpaHEeHHEe OMOJIOTHYECKOTO
pazHoobOpa3us 3emiin

O06006meHue o TeMe « MUKPOIBOIOIHUS U
€€ pe3yabTaTb»

O60061eHne o Teme «MaKkpo3BOIIOLUSI U
€€ pe3ynpTaThD)

O606menue no Teme «IIpoucxoxaenue u
Pa3BUTHE KU3HU HA 3eMIIe»

O6006mmenue o reme «IIpoucxoxaeHue
YeloBeKa — aHTPOIIOTEHER)»

O60061eHne 10 TeMe «IKOJIOTHS — HayKa O
B3aMMOOTHOIICHHSIX OPTaHH3MOB)
O6o6menue no Teme «OpraHu3Msl U cpesia
oOUTaAHUS

O06o0mIeHne 0 TeMe «DKOJIOTHS BUIIOB U
MO IS

O6061menue o teme «buochepa —
rJ100ampHas 5KOCHUCTEMa

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YHEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET
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