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HOACHUTEJIBHASA 3AITIUCKA

[Iporpamma mo ydue6HOMYy mnpeamery "buonorua" (manee - GHOJOTHsS) Ha YPOBHE CpEIHETO
obmiero oopazoBaHus pazpadborana Ha ocHoBe DenepanbHOTO 3aK0oHA OT 29.12.2012 No 273-d3 «O6
obpazoBannu B Poccuiickoii ®Denepanun»y, ®PI'OC COO, KonHmenmuu mnpenomaBaHusi Y4eOHOTO
npeamera «brosorus» u OCHOBHBIX MOJOKEHUH (enepanbHoil paboueii mporpaMMbl BOCITUTAHUS.

VYueOnbiii npeamer «buonorus» yriayonénHoro ypoBHs u3yudeHus (10-11 xmaccel) sBisercs
OJIHUM U3 KOMIIOHEHTOB mpeaMeTHoi obnactu «EcTtecTBeHHO-Hay4yHble MpeaMeTsl». CorjacHo
nonoxenusM GI'OC COO npodunbHble yueOHBIE MPEIMEThI, U3y4aeMble Ha YIIyOJEHHOM YPOBHE,
SBISIFOTCS  criocoOoM  nuddepeHmanuy oOydeHHsT Ha ypOBHE CpPEIHEro oO0IIero oOpa3oBaHUS M
MPU3BaHBl OOECIIEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CPEJHHM OOIIUM, CPEIHUM
npoeCCHOHATLHBIM U BBICIIUM 00pa3oBaHUEM. B TO ke BpeMsi Ka)/Iblif U3 3TUX y4eOHBIX PEIMETOB
JOJKeH OBbITh OPUEHTHUPOBAH HAa MPUOPUTETHOE pelIeHHEe O0pa30BaTENbHBIX, BOCHUTATEIbHBIX WU
pa3BHUBAIOIIMX 33/1a4, CBSI3aHHBIX ¢ MPOodOpUEHTAIEe 00yJalOIUXCs U CTUMYIMPOBAHUEM HHTEpeca
K KOHKPETHOW OOJaCTH HAY4YHOTO 3HAHUs, CBSI3aHHOTO C OWMOJOTMEH, MEIMIIMHOW, 3KOJIOTHEH,
IICUXOJIOTHEH, CIOPTOM UJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHOMy mnpeamery "buonorus" na€r mpenacraBieHHe O IENM M 3aqadax
u3ydyeHuss ydeOHoro mpenmera «buonorusi» Ha yriyOlEHHOM YpOBHE, OMpeleNsieT 00s3aTelnbHOoe
(MHBapUaHTHOE) NPEIMETHOE COJEep)KaHue, €ro CTPYKTYpUpOBaHHE II0 pa3jeiaM U TeMmawm,
pacnpeziesieHue Mo KjaccaMm, peKOMEHAYeT IMOCIEIOBATEIbHOCTh M3yYEHHUsl y4eOHOro marepuana C
y4€TOM MEXKIIPEAMETHBIX M BHYTPHUIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO MpOIEcca, BO3PACTHBIX
0ocobeHHOCTel oOydaromuxcs. B mporpamme mo 6MoI0TuM pearn30BaH MPUHIUI IPEEMCTBEHHOCTH C
u3ydeHueM OHOJIOTMM Ha YpOBHE OCHOBHOro oOmero oOpa3oBaHus, Onarojaps uemy
[IPOCMAaTPUBAETCA  HANpPABICHHOCTh HA IMOCIEAYIOLIEe pa3BUTUE OHOJOTMYECKUX 3HAHMI,
OPUEHTHUPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS, SKOJIOTHYECKOTrO
MBIIUJICHHS], TIPEACTABICHUI O 30POBOM 00pase U3HU, Ha BOCIMUTAHHE OEPEeKHOTO OTHOILIEHUS K
OKpY’Karole mpupogHo cpeae. B mporpamme mo OHOJIOrMH TakKe IOKa3aHbl BO3MOXKHOCTH
yuebHoro mpeamera «buomorus» B peammzanum TpeboBanmii ®I'OC COO K IIaHUPYEeMBIM
JTUYHOCTHBIM, MeETalpelIMETHbIM M TMPEeAMETHBIM pe3ylbTaTaM oOydeHHs U B (HOPMUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIbHON JEATENbHOCTH OOYYaIOUIMXCS MO0 OCBOCHUIO COAEPIKAHUS
OMOJIOTMYECKOT0 00pa30BaHUs Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHusl.

VYuebnsiii npenmer «buonorus» Ha ypoBHE CpemHero oOiero oOpa3oBaHMS 3aBepIIaeT
Ouosiornyeckoe oOpa3oBaHHE B ILIKOJIE W OPUEHTHPOBAH Ha pACHIMpPEHHE U YIiIyOJeHHe 3HaHUM
o0yyJaroImuxcs 0 >KUBOM MPHpOJIe, OCHOBAX MOJIEKYJSPHON M KJIETOYHON OMOJIOTHH, SMOPHOIOTUU U
OMOJIOTHH Pa3BUTHS, TEHETUKH, CEJIEKIMH, OMOTEXHOIOTMH, IBOJIIOLIMOHHOTO YUYE€HHUS U IKOJIOTHH.

N3ydyenune yueOHOro mnpeamera «buosorus» Ha YriIyOJ€HHOM YPOBHE OpPHUEHTHPOBAHO Ha
MOJIFOTOBKY OOyYaroIMXcsl K MOCIEyIOIEMY MOJyYeHUIO OMOJIOTHYECKOro 00pa3oBaHMs B By3ax U
OpraHu3alMsIX CpeAHero mnpodeccuoHanbHOro obOpa3oBaHus. OCHOBY €ro COZIEp)KaHUS COCTaBISAET
cUcTeMa OMOJIOTMYECKHUX 3HAHWM, MOJYYEHHBIX MPU HU3YyYEHHH OOYYaIOIIUMUCS COOTBETCTBYIOIIMX
CHUCTEMAaTUYECKUX Pa3/esioB OMOJOTMU HAa YpOBHE OCHOBHOIO o0miero odpasosanus, B 10—11 kmaccax
9TH 3HAHUS MOJIYYaIOT pa3BUTHE. TakK, pacIIMPeHbl U yriyOaeHbl OMOJIOTrHUECKUE 3HAHUS O PACTEHUSIX,
KHUBOTHBIX, TpHOax, OaKTepHusX, OpraHu3Me 4YeloBeKa, OOIMIMX 3aKOHOMEPHOCTSX KHU3HH,
JIOTIOJTHUTEIBHO BKIIIOUEHBl OHOJIOTUYECKHE CBEACHUS MPUKIAJHOTO M TOHMCKOBOTO XapakTepa,
KOTOpbIE€ MOXKHO MCIOJIb30BaTh Kak OPUEHTUPBI JJIs MocheAyrouiero Beidopa npodeccun. Bozmosxna
TaK)Ke€ WHTEerpanus OMOJIOTMYECKUX 3HAHUH C COOTBETCTBYIOIIMMH 3HAHHMSIMH, TMOTYYEHHBIMHU
00y4aroIUMUCS TPU U3YYCHUU (U3UKHU, XUMHUH, Teorpaduu 1 MaTeMaTUKH.

CtpykTypa nmporpaMmsl 1o yueOHoMy npeamMety "buonorus" orpaxaer CHCTEMHO-YPOBHEBBIN U
ABOIONMOHHBIN TOAXOMbI K w3ydeHuro Owomoruu. CorjacHO UM, H3YYarOTCsS CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTEpHbIE [UIsI KUBBIX CHCTEM pA3HOIO YPOBHS OpraHM3alUM, 3BOJIOLUU



OpPraHUYecKOro Mupa Ha 3emie, COXpaHEHHUs OHMOJIOTMYecKoro pasHooOpas3us ruiaHeTsl. Tak, B 10
KJIacce M3y4yaroTCsl OCHOBBI MOJICKYJSIPHOW M KJIETOYHOW OWOJIOTMH, SMOPHOJIOTMH M OHOJOTHU
pa3BUTHsL, TEHETUKU M CEJEKIHH, OMOTEXHOJIIOTUM U CHUHTETUYECKOM OMOJIOTMH, aKTyaJlU3UPYIOTCS
3HaHUS O0ydarolMXxcs MO OOTaHMKe, 300J0TMM, aHATOMUH, (Qu3uojoruu venoreka. B 11 kmacce
M3Y4YaIOTCs SBOJIIOLIMOHHOE YYEHHE, OCHOBBI 3KOJIOTHU U YUeHHe 0 buocdepe.

VYuebublii  npeamer «buonorus» npu3zBaH  00ECIEYUTH  OCBOCGHHUE  OOYYAIOIIUMHUCS
OMOJIOTMYECKUX TEOPUH U 3aKOHOB, UJAEH, IPUHIMIIOB U MPaBWJI, JEKAIIUX B OCHOBE COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHHBI MUpPA, 3HAaHUH O CTPOEHUH, MHOT0OOpa3uu U OCOOCHHOCTAX KIIETKH,
OpraHusMa, IOMYJALUH, OHOLEHO03a, 3KOCUCTEMbI, O BBIJIAIOUIMXCA HAYUYHBIX JIOCTUXKEHHUSX,
COBPEMEHHBIX HCCIECIOBAHUAX B OWOJIOTHH, NMPHUKIAIHBIX ACHEKTax OWOJIOTMYECKUX 3HaHWUU. Jlis
Pa3BUTHS U TOJICPKaHHUsI HHTepeca 00ydarommxcsi K OMOJIOTHH HapsALy CO 3HAYUTEIbHBIM 00BEMOM
TEOPETUYECKOI'0 MaTepuaja B COJIEpKaHUM MPOrpaMMbl 110 OMOJIOTHM MPESYCMOTPEHO 3HAKOMCTBO C
UCTOpPHUEN CTAHOBJICHMS M PAa3BUTHs TOM MM MHOM 00JacTh OMOJIOTMH, BKJIAJOM OTEYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B pEIICHHE BAKHEUIITNX OMOJIOTHYECKUX U IKOJOTHYECKUX MPOOIeM.

Lenp wu3yueHust ydeOHOro mpeamera «buojorus» Ha yriryONEHHOM YPOBHE — OBIIAJCHHUE
00y4aroIMMUCs 3HAHUSMU O CTPYKTYPHO-(DYHKLIMOHAJIbHON OpraHU3allMM >KUBBIX CHCTEM DPAa3HOIO
paHra M npuoOpeTeHHe YMEHHUH UCIHOJIb30BaTh ATH 3HAHUA B (OPMUPOBAHMM MHTEpeca K
orpeaen€HHON 00JIacTH TPO(ECCUOHATLHON JIEATSIIBHOCTH, CBSI3aHHOW ¢ OMOJIOTHEH, WIH K BBIOOpPY
y4eOHOTO 3aBeICHUS TSI TPOJOIDKEHHS OMOJIOTHYECKOT0 00pa30BaHMsL.

JlocTikeHue Lenau u3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriayOi€HHOM YpOBHE
o0ecreynBaeTcs pelieHueM CIeIyoIuX 3a1au:

OCBOCHHE OOYYAIOIIUMHUCS CHUCTEMBI OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOpUSAX, KOHLEIMIUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U IPaBMJIAX, COCTaBISIOLIUX
COBPEMEHHYIO €CTECTBEHHO-HAay4YHYI0 KapTHHY MHUpPa; O CTPOCHMM, MHOTOOOpa3uu M OCOOEHHOCTAX
OMOJOTMYECKHX CHCTeM (KJIeTKa, OpraHu3M, TMONynsius, BUA, OuoreomneHos, oOuocdepa); o
BBIJIAIOIINXCS OTKPBITHSX H COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HAaKOMJIEHHE OOYy4aroUIMxcs ¢ METOAAMM IO3HAHUS >KUBOM MPUPOJBI: UCCIIEIOBATEIbCKUMU
METOAaMU OMOJIOTHYECKUX HayK (MOJEKYJISIPHOM M KIETOYHOW OMOJIOTHHU, SMOPHOIOTHUA U OHOJIOTHU
pa3BUTHs, TEHETUKU M CEJEeKIUH, OMOTEXHOJOTMH U CHUHTETUYECKOH OMOJIOTHH, MaJICOHTOJIOTHH,
9KOJIOTMH); METOJIaMU CaMOCTOSITEIbHOTO MPOBEIEHUSI OMOJIOTHYECKHUX HUCCIIEeI0OBaHM B 1abopaTtopun
U B pupojie (HaOIroaeHne, N3MepeHHe, IKCIIEPUMEHT, MOJICITUPOBAHUE);

OBNIajiecHue OOYyYaroIIMMHUCS YMEHUSIMHU: CaMOCTOSTENIbHO HaXOJIUTh, AaHAJIM3UPOBATh M
UCMOJb30BaTh OHOJOIMUYECKYI0 HH(POPMALMIO; TOJb30BAaThCS OMOJIOrMYECKONW TEPMMHOJIOTHEH U
CHUMBOJIMKOM; YCTaHAaBIMBAaTh CBS3b MEXKIY Pa3BUTHEM OHOJOTUU M COIMAIBbHO-PKOHOMHUYECKHUMH U
9KOJIOTMYECKUMHU TpOoOJIeMaMH YEIOBEYECTBA; OLIEHMBATh IOCJIEICTBUS CBOEH JESATENbHOCTH IO
OTHOIICHMIO K OKPYKaIoIlel MpupoaHOii cpesie, COOCTBEHHOMY 3/I0pPOBbIO U 3/I0POBBIO OKPYKAIOIINX
moziel; 000CHOBBIBaTh U COOJIIOJIATh MEpbl NMPO(UIAKTUKY MH(PEKIMOHHBIX 3a00JeBaHUN, MpaBUIIa
MOBEJIEHNUsT B TIPUPOJE W OOecredeHus Oe30MacHOCTH COOCTBEHHOM JKM3HEACSATEIHLHOCTH B
Ype3BhIYANHBIX CUTYalUSIX TPUPOJHOTO M TEXHOI€HHOI'O XapaKTepa; XapaKTepu30BaTh COBPEMEHHbBIE
Hay4HbIE OTKPBITHS B 00JIaCTH OMOJIOTHH;

pa3BuTHE Yy OOYyYarOIIMXCsl HMHTEUIEKTYalbHbIX W TBOPYECKUX CIOCOOHOCTEH B Ipolecce
3HaKOMCTBAa C BBIJAIOIIMMUCS OTKPBITUSIMH M COBPEMEHHBIMH HCCIICJIOBAaHUSIMH B OHOJIOTHH,
pelaeMbpIMi €10 MpobieMamMH, METONOJIOTHed OHOJIOTHYECKOr0 HCCIEeIOBaHUS, MPOBEACHUS
OKCHEPUMEHTAIbHBIX  HCCICJAOBAaHUM,  pemeHuss  OMOJOrMYecKMX  3ajad,  MOJECIMPOBAHUS
OMO0JIOTNYECKUX 0OBEKTOB U MPOLIECCOB;

BOCIHUTaHHE y OOY4YalOIIMXCS IIEHHOCTHOIO OTHOIIEHHS K XHBOW MpHUpoOJe B IEJIOM U K
OTJENbHBIM €€ 00bEeKTaM M SIBICHUSAM; (POpMHpPOBAHHE SKOJOTUUYECKON, TEHETUYECKOW IPaMOTHOCTH,
o01eit KyJabTypbl IOBEICHUS B IPUPO/JIE; HHTEIPAlluK €CTECTBEHHO-HAYYHBIX 3HAHU;



npuodpereHne OOyYarOIMMHUCS KOMIIETEHTHOCTH B PAlMOHAJIBLHOM IMPHPOIOIIOIE30BAHUH
(cobmroneHne mpaBWIl TIOBEACHUS B MPHUPOJE, OXpaHbl BUIOB, IKOCHCTEM, OHOC(Ephl), COXpaHEHUU
COOCTBEHHOTO 3JIOPOBBSI W 370POBbS OKPYXKAIOMUX JHoJel (CoOMoaeHnsT Mep MpOPUIAKTHKH
3a0oseBaHnl, oOecreueHue O€30MacHOCTH JKU3HEACATEIBHOCTH B YPE3BBIYAMHBIX CHTYaIHIX
MPUPOJHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BAHUS OWOJNOTHYECKUX 3HAHMHA M
YMEHHI B ITIOBCETHEBHOM KU3HU;

CO3lIaHME  YCJIOBUH Ul  OCO3HAHHOTO  BBIOOpa  OOYYAIOIUMHCS  WHAWBUAYAILHOM
0o0pa3oBaTeNIbHOW  TPAaCGKTOPUH,  CIIOCOOCTBYIOIIEH  TOCHeaylomeMy  IpodecCHOHAILHOMY
CaMOOIIPE/ICIICHUIO, B COOTBETCTBUH C WHMBHyaTbHBIMH HHTEPECAMHU M MMOTPEOHOCTSIMU PETHOHA.

OOmiee yncIo YacoB, OTBEACHHBIX HAa M3y4YeHUE OWOJIOTUHM HA YIIIyOJEHHOM YPOBHE CPEIHEro
obmiero oopazoBanus, cocrapiseT 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hepeno), B 11 kmacce —
102 gaca (3 gaca B HeZIeIIO).

OT6op opraHHM3alMOHHBIX (OPM, METOJIOB M CPEACTB OOYYCHHUS] OMOJOTHU OCYIIECTBISIETCS C
yu€ToM crenupuKd €ero CoJAepKaHWs UM HampaBJICHHOCTH Ha MPOAOIDKEHHE OHOJIOrMYecKOro
o0pa30oBaHMs B OPTaHU3ALUIX CPEIHETO MPOPECCHOHATBHOTO U BBICIIIETO 00Opa30BaHHUS.

OOsi3aTebHBIM YCIIOBHEM MpH OOyYeHHHM OHWOJOTMH Ha YIriyOJIEHHOM YpPOBHE SIBISCTCS
MpoBe/icHUe J1a00paTOPHBIX M MpPaKTUYecKux pabor. Takke ydacTre 0Oy4arolmuxcs B BBITIOJHCHUU
MPOEKTHBIX M Yy4eOHO-HCCIIE0BATENBCKUX padoT, TeMaTHKa KOTOPBIX OIPEIENIIETCS yJUTeleM Ha
OCHOBE MMEIOIINXCSI MATEPUATbHO-TEXHUIECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHIA.

COAEP)XAHUE OBYYEHUSA

10 KJIACC

ConepxaHue IpOrpaMMbl, BBIIECIECHHOE KYPCUBOM, HE BXOJUT B IMPOBEPKY TOCYAapCTBEHHOU
uroroBoi arrectaruu (I'MA).

Tema 1. Buosorusi kKak HayKka

CoBpeMeHHasi OHWONOTHA — KOMIUIEKCHAass Hayka. KpaTkas HCTOpUSt pa3BUTHS OHOJIOTUH.
buonoruueckue Hayku u uzydaeMbie UMH MpoOieMbl. OyHIaMeHTaIbHbIe, IPUKIIAJAHBIE U TIOUCKOBBIE
HAy4YHBIC UCCIIEIOBAaHUS B OMOJIOTHH.

3HavueHre OWOJIOTHU B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA.
[Ipodeccun, csa3anubie ¢ Ononoruei. 3HaueHne OMOJIOTUN B MIPAKTHUECKON JIEATEIbHOCTH YelIOBeKa:
MEIULIUHE, CETbCKOM X035HCTBE, MPOMBIIUIEHHOCTH, OXPaHE MTPUPOIBI.

JdemoncTpanuu

[Toprpersr: Apucrorens, Teodppacrt, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. I'apseit, I'.
Mennens, B. . Bepuanckuit, U. I1. [Tasnos, 1. U. Meunukos, H. 1. Basunos, H. B. Tumodeer-
Pecosckuit, JIx. Yorcon, @. Kpuk, /1. K. benses.

Tabmuie! u cxeMbl: «CBsI3b OMOJIOTHH ¢ APYTUMHU HayKamuy, «CucremMa OMOJOTHYECKIX HAYK.

Tema 2. ’KuBble cucTeMbl U UX U3YYEeHUE

JKuBbie cucteMbl Kak mpenMer u3ydeHus Ouonoruu. CBOWCTBA KUBBIX CHUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEIOCTHOCTh, CIOKHOCTh U YIOPSJOYEHHOCTh CTPYKTYPBHI,
OTKPBITOCTh, CaMOOpPTaHU3alMs, CaMOBOCIPOU3BEIAEHUE, Pa3apakMMOCTb, HU3MEHUYMBOCTb, POCT M
pa3BUTHE.

YpOBHM  OpraHW3alni  KUBBIX  CUCTEM:  MOJEKYJISPHBIA,  KJIETOYHBIM, TKAHEBBIM,
OpPraHU3MEHHBIH, MOMYISIIUOHHO-BUAOBON, SKOCHUCTEMHBIN (OMOTeOlEeHOTHYECKU), OMOCQEpPHBIA.
[Ipoueccel, mpoucxoasmre B KUBBIX cucTeMax. OCHOBHBbIE MPU3HAKH KUBOTO. JKU3Hb Kak (opma
cyliecTBoBaHMs MaTepuu. Hayku, n3ydaromue )KuBble CHCTEMbI Ha PA3HBIX YPOBHSAX OpraHU3AIIHH.

N3yuenne >uBBIX cucTeM. MeToasl Ouwosiornueckoid Hayku. HaOmroneHue, u3MepeHwe,
JKCIEPUMEHT, CHUCTeMaTu3alus, MetaaHanu3. [loHsATHE O 3aBUCMMON M HE3aBUCUMOW MEPEMEHHOM.



[InanupoBanue skcnepumenrta. [locraHoBka u mnposepka runore3. Hynesas rumnoresa. Ilonstue
BbIOOpKM M €€ JocTOBEepHOCTh. Pa3Opoc B Omonormuyeckux maHHbIX. OIGHKAa JTOCTOBEPHOCTH
IIOJIyYEHHBIX  pe3ynbTaToB. IIpHumHBI HMCKaKeHHMs  pe3yiapTaToB  dKcrnepuMmeHta. llonArme
CTaTUCTUYECKOTIO TECTA.

JdemMoHcTpanuu

Tabnuubl u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY, «buonorudyeckue cucrembl», «CBONCTBA
JKUBOM MaTepumn», «Y pOBHH OpraHU3allUM )KUBOW MPUPOLI», «CTpOCHUE KUBOTHOU KIIETKH», « TkaHU
KHUBOTHBIX», «CHCTEMBl OpraHOB 4YeJIOBEYECKOro opraHuszMay, «buoreouenos», «buochepar,
«MeTozbl U3y4eHUs )KUBOU IIPUPOIBD.

O6opynoBanue: J1abopaTopHOE OOOPYIOBaHWE JJIsi TMPOBEICHUS HAOIONCHUN, W3MEPCHHH,
9KCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnonp3oBaHue pa3INYHbIX METONOB IIPA NU3YYECHHUH KUBBIX CUCTEM).

Tema 3. Bruosorus Kierku

Kretka — cTpyKkTypHO-(QYHKIIMOHATbHAS €IMHULIA KUBOTO. MICTOpHS OTKPBITHS KIETKU. PaOoThI
P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illnelinen, P. BupxoB). OcHoBHbIE
II0JIO’KEHHSL COBPEMEHHOM KJIIETOYHON TEOPHH.

Metoabl  MOJEKYJISPHOM W KJIETOYHOM  OHMOJOrMH: MMKpPOCKOIUS, Xpomartorpadus,
anekTpodopes, METOJ  MEUYECHBIX  aroMoB,  JudQepeHIraIbHoe  HEeHTPUPYTHpPOBaHUE,
KYJIbTUBUPOBAaHUE KIETOK. M3yuenue ¢huxcupoeannvix Kiemox. IDIEKTPOHHAs MHMKPOCKOIMS.
Kongoxranvnasa mukpockonus. Bumanvhoe (npusicusnennoe) usyyeHue Kiemox.

JdeMoHcTpamun

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

Tabnuis! u cxembl: «CBETOBOM MUKPOCKOI», « DIEKTPOHHBIA MUKPOCKOI», «McTopus pasBuTus
METOJI0B MUKPOCKOIIUI.

OO6opynoBaHMe: CBETOBOM MHMKpPOCKOI, MHUKpOIpEnapaTbl pPAaCTUTEIbHBIX, >KUBOTHBIX H
OaKTepUaTHHBIX KICTOK.

IIpakTuyeckass padora «/3ydeHne METOJOB KJIETOYHOW Ouojoruu (Xpomarorpadusi,
anekTpodopes, auddepennnanpHoe neHTpudyrupoanue, [ILP)».

Tema 4. Xumuveckasi Opranu3anus KIeTKH

XHWMHMYECKUHN COCTaB KIJIETKH. Makpo-, MUKPO- U YJIBTPaMHUKPO3JIEMEHTHI. Boma u €€ ponb kak
pacTBOpUTENIS, peareHTa, yd4acTue B CTPYKTYpPUPOBAHUHU KIIETKH, TEIUIOpEeryisiiuu. MuHepajabHble
BEIIECTBA KJIETKH, UX OMoJoruuecKkas poiib. Poib KaTHOHOB 1 aHMOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKU. buosornueckue mnonmMepsl. benku. AMMHOKHMCIOTHBIN
cocraB OenkoB. CTpykTypbl OenkoBoil Mosekyinbl. [lepBuuHas cTpykrypa Oenka, MEeNTUAHASL CBS3b.
Bropuunas, TpetuuHasi, yeTBepTUYHAas CTPYKTYphl. Jlenatypanus. CBoiictBa 0enkoB. Knaccudukanus
6enkoB. buonornueckue pyHkuuu 6enkos. [lpuonsl.

VYraeBoasl. MoHOcaxapu/ipl, AMcCaxapHUibl, OJUrocaxapuibsl M monucaxapuabl. OOmuil miuan
CTpOEHHS U (PU3NKO-XMMHUYECKHE CBOMCTBA YIiIeBOJ0B. buonoruueckue GyHKIUN yriieBOJOB.

Jlunuget. ['uapodunsHo-rUapOodOOHEIE cBOMcTBA. Knaccudukanus nunuaos. Tpuraunepuisl,
¢dochomunuapl, BockH, crepouabl. buonorumueckue ¢GyHkuMM JmnuaoB. OOmmMe  cBOWCTBa
OMOJIOTMYECKUX MEMOpaH — TEKY4eCTh, CTIOCOOHOCTh K CaMO3aMBIKaHHUIO, TIOTYIPOHUIIAEMOCTb.

Hyxnennoseie kucnorel. JIHK u PHK. Ctpoenne HyknenmHoOBBIX Kuciaor. Hykieotuasl.
[punmun kommuementapHoctu. IlpaBuno Yaprapda. Crpykrypa [AHK — nBoiiHas coupals.
Mecronaxoxaenue u 6nonornyeckue pynkuuu JJHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenne moinekynsl AT®. Makpospruueckue cBa3u B Moiekyne AT®. buonornueckue
¢byaxkumn  AT®D. BoccTaHOBIEHHBIE  TNMEPEHOCUYMKHA, WX (YHKOHM B KIETKe. /[pyeue
nykneosuompughocpamor (HT®). CexsenupoBanue [IHK. Memoowi cenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.



CrpykrypHast Ouonorusi: OMOXUMHUYECKHE W OWOPU3MUYECKHME WCCIEIOBaHUS COCTaBa U
MIPOCTPAHCTBEHHOW CTPYKTYphI OHMOMOJNEKy. Mooderuposanue cmpykmypuol u QyHKyuii OUOMONIEKYL U
ux xomnnexcos. KomnviomepHulii ousaiin u opeanudeckutl cunmes OUOMONEKVI U UX HenpupoOHbLX
AHAN0208.

JdemMoHcTpanuu

Ioprpersr: JI. Ilonunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauxnun, ®. Conrep, C.
[Ipy3unep.

Huarpammbl: «Pacnpenenenre XuMUYeCKIX 3JIEMEHTOB B HEXKMBOU npupojiey», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOEH.

Tabmuuer u cxemsl: «Ileproanueckas TabIUIA XUMHUYECKHX JIEMEHTOBY, «CTPOSCHHE MOJIEKYJIBI
BOJIbI», «BemiecTBa B cocTaBe opranu3mMoBy, «CTpoeHHe MOJIeKyINbl Oenkay, «CTpyKTypbl OelnKoBOM
MoJIeKyNIb», «CTpoeHHne MOJIeKyld YIJIeBOAOB», «CTpoeHHe MOJeKyl IUNUI0BY», «HykienHoBbIe
KUCIOTBD, «CTpoeHue Mosiekysibl ATDy.

Ob6opynoBanue: XUMUYECKas OCy1a 1 000pyIOBaHHE.

JlaGopaTopnasi pa6ora «O0HapyxeHHE OEITKOB C TTOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopuass paGora «lccienoBaHue HYKIECHHOBBIX KHUCIOT, BBIICNEHHBIX M3 KIETOK
Pa3IUYHBIX OPTraHU3MOBY.

Tema 5. CTpoenue u pyHKIMH KIETKH

Tumbl  KJIETOK: dyKapuUOTHYeCKas U MpokapuoTudeckas. CTpyKTypHO-(QYHKIMOHAIbHEIE
00pa3oBaHMsI KIETKH.

Crtpoenue npokapuoTHueckoil kieTku. Kierounas creHka Oakrepuit um apxeil. OcoOeHHOCTH
CTPOCHHS TeTepOoTPOPHON M aBTOTPO(PHON MPOKAPUOTHUCCKHUX KIETOK. MECTO M pOJib MPOKAPUOT B
OMOoIIeHO3aX.

Crtpoenne u (GyHKIIMOHUPOBAaHHME OJYyKapHOTHYecKo kieTku. [lmazmatudeckass memOpaHa
(mna3manemma). CTpykTypa  Iula3Matuyeckoil  memOpanbl.  TpaHcmopT — BemiecTB — uepes
IUIa3MaTUYeCKyl0 MeMOpaHy: maccuBHbBIA (muddysus, obnery€Hnas auddysus), aKTHBHBINA
(TIepBUYHBIA M BTOPUYHBIN aKTUBHBINA TpaHcmopT). [lomynponunaemocts MmeMOpansl. Pabora HaTpuii-
KaJMEeBOro Hacoca. DHJOLUUTO3: MUHOLUTO3, (paronuTos. Dk3ounTo3. Kinerounas crenka. CTpykTypa u
(GYHKINU KIETOYHOU CTEHKH PACTEeHH, TpHOOB.

Huronnazma. I[urozons. Ilutockener. JIBmxenue 1uToruiasMbl. OpraHouzbl  KJIETKU.
OpHoMeMOpaHHbIE OpraHouAbl KIETKU: sHaomazmatuueckas cerb (OIIC), ammapar [Nombmxw,
JIM30COMBI, UX CTpOE€HHE U (GyHKINHU. B3auMocBsA3b 0JHOMEMOpaHHBIX OpraHouI0B KieTku. CTpoeHue
IPaHyJISIpPHOTO peTUKyinyMma. Mexanusm nanpaenenus 6enxkog ¢ IIIC. CuHTe3 pacTBOPUMBIX OEIKOB.
CuHTe3 KJIETOUHbIX MeMOpaH. [mankuil (arpaHyispHBIA) 3HIOIUIA3MAaTHUYECKUN PETUKYIYM.
CekperopHass ¢yHkuust anmnapara [onbixu. Moougurkayus 6enkoe 6 annapame [ oavboxcu.
Copmuposka 6enxog 6 annapame I onv0oxcu. TpaHCHIOPT BEIIECTB B KJIEeTKe. Bakyonu pacTUTENbHBIX
kierok. Kierounsiii cok. Typrop.

[loniyaBTOHOMHBIE ~ OpPraHOMbl  KJIETKU: MHUTOXOHAPUH, MJIAcTUlbl.  [lpoucxoocoenue
mumoxonopuil u naacmuo. Cumouoeenes (K.C. Mepesckosckuil, JI. Mapeynuc). Ctpoenue n QyHKIIMI
MUTOXOHAPUM M mactua. IlepBuyHbIE, BTOpPUYHBIE M CIOXHBIE IUIACTHIBI (POTOCHHTE3UPYIOLINX
9yKapuoT. XJIOPOIIACThI, XPOMOIUIACTBI, JJEMKOIIACTHI BBICIIUX PACTECHHM.

Hemem6pannbie opranou sl kiieTku CtpoeHre U GyHKIIMH HEMEMOPAHHBIX OPraHOUI0B KJIETKH.
PuGocomel. [Ipomesxcymounvie ¢hunamenmol. MuUxkpoduiaMeHTbl. AKmuHosbie MUKpoguiameHmyl.
MpliieuHbIe KICTKH. AKMUHOBble KOMNOHEHMbL HeMbluleyHbIX Kiemok. MUKpoTpyoouku. KieTounsrii
neHtp. CTpoeHue U JBMKEHHE KXT'YTUKOB M pecHHYeK. MUKpOTpyOOUKH LUTOIIa3Mbl. LleHTproms.
benku, accoyuuposannvle ¢ muxpoghunamenmamu u muxpompyboukamu. Momopnvoie 6enxu.

SAnpo. O6omnouka spa, XpoMaTHH, KapUOIUIa3Ma, SIPBIIIKH, UX CTpoeHHe U pyHKUUU. S aepHbIit
OenKkoBbI  MaTpuKC. [IpocTpaHCTBEHHOE pacHONOKEHHE XPOMOCOM B HMHTep(asHOM sifpe.



Dyxpomamun u ecemepoxpomamun. belku XpomMaTuHa — TUCTOHBL. JJunamuxa s0epHOU 00010YKU 6
mumo3se. Hoepuvlil mpancnopm.

Knerounsie BkitoueHusi. CpaBHHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT (pacTUTENbHOM,
YKUBOTHOM, TPUOHO).

JdemMoHcTpanuu

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

Tabmuipl u cxembl: «CTpoeHHE SYKapUOTHUYECKON KIeTKu», «CTpOeHUE KUBOTHOM KIETKHY,
«CTpoeHue  pacTUTeIbHOM  KiIeTKW», «CTpoeHwe  MUTOXOHApUW», <«Aapo», «CrpoeHue
MIPOKAPUOTUYECKOM KIETKH.

O6opynoBaHue: CBETOBOW MHKPOCKON, MHKPOIpENapaTshl PacTUTENBbHBIX, KUBOTHBIX KIIETOK,
MUKPOITpenapaTsl OaKTepHaTbHBIX KIETOK.

JlabGoparopHas padora «/3yueHne cTpoeHHs KJIETOK pa3jIMyHbIX OPraHU3MOB.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOU MEMOpaHBI».

JlabopaTtopHasi pabora «lccienoBanue IUIa3MONIM3a M JCIUIA3MOJIM3a B PACTUTEIIBHBIX
KJIETKaX».

IIpakTnyeckas padora «/3ydyeHue ABMKEHUS UTOIIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BeleCTB U NMpPeBpallleHHe SJHEPIUHU B KJIeTKe

AccuMmisiiMsl M JUCCUMMJIALMA — JIBE CTOPOHBI MeTabonu3ma. Tumbsl oOMEHa BEIIECTB:
aBTOTPO(HBIA U reTepoTpodHbIi. YyacTue KuUcIopojJa B OOMEHHBIX IpoIeccax. DHEPreTHuecKoe
obecnieuenue kietku: npeBpamieHue AT® B oOMeHHBIX mpoieccax. dDepMeHTATHUBHBIA XapakTep
peakuuii kieroyHoro metabonusma. depMeHTH, UX CTPOCHHE, CBOMCTBA W MEXaHH3M JCHCTBHS.
KodepmenTtsl. OTinnuns pepMEHTOB OT HEOPTraHUYECKUX KaTaTU3aTOPOB. belKku-akTHBaTOphI M OSJIKH-
MHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATHBHBIX PEAKLUH OT pa3IHIHBIX (PaKTOPOB.

[lepBuuHbII CHHTE3 OpPraHMYECKUX BemecTB B KieTke. DOTOCUHTE3. AHOKCULEHHbIU U
oxcueenHvlll pomocunmes y b6axmepuii. Ceemocoouparowue nueMeHmsl U NUSMeHmovl PeaKyuoHHO20
yenmpa. Ponp xaoporutactoB B mporecce GorocunTe3a. CBeToBas U TeMHOBasA a3pl. Pomoovixanue,
C3., C4- u CAM-munset pomocunmesa. IlponykTHBHOCTH (OTOCHHTE3a. BiiussHUE pa3iMuHbIX (PaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHue POoTOCHHTE3A.

XemocuHTte3. Pa3HooOpa3zue OpraHM3MOB-XEMOCHMHTETHKOB: HUTpUUIMpYOIUe OakTepuu,
XKele300aKTepun, cepodaKTeprn, BOJIOPOAHbIE OaKTepuu. 3HaU€HNE XEMOCUHTE3A.

AHa’pobHble opraHusmbl. Bunpl Opoxenus. IlpoaykTsl OpokeHHS M HMX HCIOJIb30BaHHE
YeJI0BEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBbl KaK 00BEKTHI OMOTEXHOIOTUU M BO3OYIUTENHN OOIE3HEH.

AdpoOHBIE OpraHu3Mbl. DTalbl YHEpreTudeckoro ooMena. IloaroroBurensHpiit 3tan. I'ukoaus
— OECKHCIIOPO/IHOE PaCIIETIIICHUE TITFOKO3BI.

buonoruueckoe okucieHue, WIM KIETOYHOE JbIXaHue. Pojab MHUTOXOHApPUI B Ipoleccax
Ouosiornyeckoro okucinenus. Luknumueckue peakiuu. OxucnutenbHoe GpochopuiinpoBanue. Iuepeus
Membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomouuoiu ATD-cunmasoi.
[IpeumymmectBa a’poOHOro myTH oOOMEHa BEIIECTB Iepel aHa’poOHbIM. O(P(PEeKTUBHOCTH
SHEPreTHYecKoro oOMeHa.

JdemMoHcTpanuu

IToprpersr: k. ITpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubpr u cxembl: «DoTocHHTE3», «IHEpreTudeckuii obOmen», «buocuHTes Oenkay,
«Ctpoenue pepmeHTay, «XEeMOCHHTE3.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpPYAOBaHUE Uil MPUTOTOBICHHS IMOCTOSIHHBIX H
BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHas paGora «/3yueHHe KaTaJIUTUYECKOW AaKTUBHOCTH (PEpPMEHTOB (Ha MpHUMeEpe
aMMJIa3bl WM KaTanasbl)».



JlabopaTopHasi pa6ora «/3yueHue GpepMEHTATUBHOTO PACIICIUICHHUS MEPOKCHUIA BOIOPOJA B
PaCTUTENBHBIX U KUBOTHBIX KIIETKAX).

JlaGopaTopHas padora «CpaBHEeHHE TTPOILIECCOB (POTOCHHTE3a U XEMOCHHTE3AY.

JlaGopaTopHas padora «CpaBHEHHE ITPOIIECCOB OPOKECHUSI M IBIXAHHSI.

Tema 7. HacnencreenHas uHGopManus U peanu3anus eé B KieTke

Peaknun marpuyHoro cuHTe3a. [IpUHIUN KOMIUIEMEHTApHOCTH B PEAKIUAX MATPUYHOTO
cuHTe3a. Peanu3anus HacJIeICTBEHHOW WHGpOpManuu. ['©HeTHYeCKWil KOJ, €ro CBOWMCTBA.
Tpanckpunuus — Marpuusblid cuHTe3 PHK. IIpuHmunel TpaHCKpHUMOIMU: KOMIIJIEMEHTAPHOCTb,
aHTHUIApaUIEIbHOCTh, ACUMMETPUUHOCTb. Co3pesanue mampuunvix PHK 6 sykapuomuueckou kiemxe.
Hexooupyrowue PHK.

Tpancmsimuss u e€ osrambel. Yuactue TpaHcnoptHeix PHK B OwmocuHTe3e Oenka. YcioBus
ouocuHTe3a O6enka. KonupoBanue aMuHOKHCIIOT. Posib pubocom B OnocuHTE3€ OenKa.

Cogpemennvie npedcmaeienus o cmpoeHuu 2enog. OpraHusanus T€HOMa Yy MpPOKapuoT U
9YKapHOT. Perynsanus akTMBHOCTH T€HOB y mpokapuoT. I'mmore3a onepona (P. XKako0, XK. Mano).
MonexynapHuvle mexanusmvl dIKcnpeccuu 2eHo8 y sykapuom. Ponv xpomamuna 6 pezynayuu pabomoi
2enog. Perymnsius oOMeHHBIX MpoiieccoB B KieTke. KieTounslii romeocTas.

Bupycbl — HekinerouHble (QOpMBbI KH3HU M OOIUraTtHble mapasuTbl. CTpoeHHE MPOCTHIX H
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaros. ;Kusnennwiii yuxn JJHK-cooepocawux eupycos,
PHK-cooeparcawux supycos, baxmepuogacos. Obpamuas mpanckpunyus, pesepmasd, UHmezpasa.

Bupycubie 3a0oneBanus denoBeka, xkuBOTHbIX, pactenuit. CIIN, COVID-19, conuanbubie u
MEAUIMHCKUE MPOOTIEMBI.

Buoungpopmamura: ummeepayus u aunaruz 6oavwux maccueos («bigdatay) cmpyxmyphuvix
buonocuueckux oanmvix. Hanomexnonoeuu 6 ouonocuu u meouyure. Ilpoepammupyemvie QyHKyuu
benxos. Cnocodvl 00cmasKu 1eKapcma.

JdeMoHcTpamun

[Toptpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUIA.

TaOmuis! u cxeMmsl: «buocunres 0enkay, «I'eneTnueckuit koay, «Bupycs», «bakrepuodarm».

IIpakTuyeckas padora «Co3naHue MOJEIN BUPYCAy.

Tema 8. JKu3HeHHDBIH MUKJ KJIETKHA

Krnerounslii nuki, ero nepuonsl u perynauus. Marepdaza u muro3. OcoO0EHHOCTH MPOLIECCOB,
nporekatomux B uHTepdaze. [logroroBka  kimetkm K neneHuto.  [Ipecunrernueckuit
(MOCTMUTOTUYECKHUI), CHUHTETHYECKHM U TMOCTCHUHTETUYECKHH (MPEMUTOTUYECKUIN) TEPUOIbI
uHTEep(a3bl.

Martpuunsiii cunte3 JJHK — permukanms. [Ipunnuns! permukanuu ITHK: KoMmieMeHTapHOCTS,
ITOJIYKOHCEPBATUBHBIM CHHTE3, aHTUIIApauIeabHOCTh. Mexanusm pemmnkanuu JIHK. Xpomocomsr.
Crtpoenue xpomocoM. Temomepbl U Telmomepaza. XPOMOCOMHBIH HaOOp KIETKA — KapHOTHIIL.
JIMTIIONAHBIN U TarIONAHBIN HA0OPEl XpOMOCOM. ["'OMOJIOTHYHBIE XPOMOCOMEI. [10J10BBIE XPOMOCOMBI.

Jlenenue kneTku — MuTo3. CTaiuu MUTO3a M MPOUCXOASIIME B HUX Mpolecchl. TUIbI MUTO3a.
Kapnokunes n nuroknnes. buosornueckoe 3Ha4ueHHE MUTO3a.

Perynsmus MmutoTHdeckoro nukia kietku. [IporpaMmmupyemas kiieTouHasi THOeb — aromnTo3s.

Knerounoe sapo, XpomMocoMmbl, (pyHKIMOHANbHAs TE€HOMHUKA. Mexanuzmvl npoaughepayuu,
ougpepenyuposxu, cmapenus u eubenu rkiemox. «llugposas wnemka» — oOuounHpopmamuyeckue
MoOenu PYHKYUOHUPOBAHUSL KILeMKU.

JdemMoHcTpanuu

Tabmumet u  cxembl: <«OKU3HEHHBIH LMK KIETKH», «Muto3», «CTpoeHHE XPOMOCOMY,
«Penmukanms [JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOIN, MUKpOTpenapaThl: «MHUTO3 B KIETKaX KOPEIIKa JIYKay.

JlabopaTopHas padora «/3yueHre XpoMOCOM Ha FOTOBBIX MUKpPOIIpenapaTaxy.



JlabopaTopHas padora «HabmoneHne MuTO3a B KJIETKaX KOHUMKA KOpEIIKa JTyKa (Ha TOTOBBIX
MUKpOIpEnaparax)».

Tema 9. Ctpoenue n QyHKIUM OPraHU3MOB

buonoruueckoe pasHooOpasue OpPraHU3MOB. OnHOKIIETOUYHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUS U KU3HEACITEIHHOCTH OTHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxen,
OJTHOKJIETOYHbIE IPUOBI, OTHOKJIETOYHBIE BOJOPOCIIH, APYrHe NpoTUCThl. KoloHHanbHbIE OPraHU3MBI.

B3aumocBsA3p 4YacTell MHOTOKJIETOYHOIO OpraHm3ma. TKaHM, OpraHbl M CHUCTEMBI OpPraHOB.
OpranusMm kak exuHoe nenoe. ['omeocras.

Txanu pactenuit. TuUnbl pacTUTENBHBIX TKaHEH: oOpa3zoBaTeibHas, MOKPOBHAs, MPOBOMASALIAL,
OCHOBHasA, MexaHudeckasg. OCOOCHHOCTH CTpPOEHHs, (PYHKIMH M PACHOJOXKEHHS TKaHEH B OpraHax
pacTeHui.

TkaHu >KMBOTHBIX M 4eNOBEKA. THIBI KUBOTHBIX TKAHEH: SIUTEIMANIBHAS, COCIMHUTEIbHAs,
MbllIeyHas, HepBHass. OCOOEHHOCTH CTpOeHUs, (YHKIMHA M PACHOJOXKEHHS TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranel. BereraTuBHble M I'€HEpAaTUBHBIE OpraHbl pacTeHUd. OpraHel U CHCTEMBbI OpPIaHOB
KUBOTHBIX U 4enoBeKa. DyHKIUN OPraHOB U CUCTEM OpPIaHOB.

Onopa tena opranuzmoB. Kapkac pactenuil. CkeneTbl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
AKUBOTHBIX. HapyXHbIi 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIbI COETUHEHUS KOCTEH.

JIBI>KeHHE OpraHu3MOB. [IBM)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOMIHOE, JKI'YTHMKOBOE,
pecHuuHoe. [IBMKEHME  MHOTOKIETOYHBIX pacTEHUH: TPONM3MbI M  HAacTuu. JIBHyKeHuUe
MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKA: MbIIIeYHas cuctema. Peduexc. CkeneTHble MBIIIBI U HX
pabora.

IInutanue opranuzmos. IloryiomeHne BOXBI, YIJIEKUCIOrO Ta3a W MUHEPAIBHBIX BEILIECTB
pactenusmu. Ilutanue XUBOTHBIX. BHYTpUIOIOCTHOE M BHYTPUKIETOYHOE NuIleBapeHue. IIutanue
[IO3BOHOYHBIX KHUBOTHBIX. OTHENbl NHIIEBAPUTEIBHOIO TpakTa. IluileBapUTENbHBIE JKEJIE3Bl.
[InmeBapuTenpHas CUCTEMA YEIOBEKa.

Jlbixanue opranu3MoB. JlpixaHue pacteHuil. JlpixaHue >xuBOTHbIX. uddysus rasos uepes
noBepxHOCTh KieTkH. KoxHoe napixanue. JlpIxarenbHas MoBepxXHOCTb. JKaOepHoe M Jn€royHoe
npixaHue. /[pIxaHue MO3BOHOYHBIX JKMBOTHBIX M UE€JIOBEKAa. DBOJIOLMOHHOE YCIIO)KHEHHUE CTPOEHUS
JIETKUX MTO3BOHOYHBIX KUBOTHBIX. /[pIXarenpHas cucreMa 4enoBeka. MexXaHu3M BEHTWISLMH JIETKUX Y
NTHI] U MIIEKONUTAOMX. Perynsanus apixanus. [lprxarenbHbie 00bEMBI.

TpaHcnopT BewecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUI. TpaHCIIOPT BEILECTB Y
*KUBOTHBIX. KpoBeHOCHas cuctema n €€ opranbl. KpoBEeHOCHas cuUCTeEMa MO3BOHOYHBIX JKUBOTHBIX U
yenoBeka. Cepjie, KpOBEHOCHbIE cOCyabl UM KpoBb. Kpyrum kpoBooOpaiieHus. OBOJIIOLMOHHBIE
YCIOXHEHUsI CTPOEHHUS KpPOBEHOCHOM CHCTEMBbI IO3BOHOYHBIX HMBOTHBIX. Pabora cepama u eé
peryssnus.

Beinenenne 'y opramuzMoB. Beigenenume 'y  pacrteHuid.  BelneneHue y  JKMBOTHBIX.
CoxpaturenpHble Bakyosnu. Opransl BelienaeHus. @uiabTpanus, cekperus 1 o0paTHOE BCaChIBAHUE KaK
MeXaHU3Mbl paboThl OpraHoB BblAeieHUsA. CBs3b MOJOCTH Tela ¢ KPOBEHOCHOH M BBIACTUTEIHHOMN
CUCTEMaMH. BblgeneHne y MO03BOHOYHBIX JKMBOTHBIX M 4enoBeka. [louku. CrpoeHune u
¢byHkmonupoBanue HedppoHa. ObpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MOB. 3allMTa Y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil M IMCTHI
MIPOCTENIINX. 3alUTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. Cpencra macCHBHOM U XUMUYECKOU
3amuThl. DUTOHIUABI.

3amuTa y MHOTOKJIETOUHBIX >KUBOTHBIX. [IOKpOBBI U UX MPOW3BOJHBIE. 3alllUTa OpraHU3Ma OT
6one3neil. iMmmyHHas cuctema uyenoBeka. KieTouynslit U ryMopanbHbli HIMMYHHUTET. BpoxxnéHHbIN 1
NpUOOPEeTEHHBIN crienupuUecKkuii UMMYHUTET. Teopus KIOHaJIbHO-CceleKTHUBHOTO nMmyHutera (IL.



Opmux, ®. M. bepner, C. Tonerasa). BocrianutenbHble OTBETHI OpraHU3MOB. Posib BpOXAEHHOTO
MMMYHHUTETA B Pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUH.

Pa3npaxuMoCTh U perynsauus y OpraHu3moB. Pa3npakxuMoCTh y OZHOKIETOYHBIX OPraHU3MOB.
Taxcucsl. PazgpakuMocTh 1 peryinsuus y pacTeHui. POCTOBBIE BeleCTBa U UX 3HAYCHHUE.

HepBHas cuctema u peduiekTopHasi peryssiius y *KUBOTHBIX. HepBHas cucrema u e€ OTIelbl.
OBOJIIOIMOHHOE YCJIO)KHEHHUE CTPOCHMSI HEPBHOM CHCTEMBI y XUBOTHBIX. OT/IEIBI TOJIOBHOTO MO3ra
II03BOHOYHBIX JKUBOTHBIX. Pedexc u pedaexropHas ayra. besycioBHble U yCIOBHBIE peQIIEKCHI.

I'ymopanbHast perynsuuss M OSHIOKPHHHAs CHUCTEMa JKMBOTHBIX UM 4YesloBeka. JKenessl
SHJIOKPUHHON CUCTEMBI U MX rOpMOHBI. [lelicTBue ropMOHOB. B3auMOCBA3b HEPBHOM U SHIOKPUHHOMN
cucreM. [ unoranamo-runodusapHas cucrema.

JdemMoHcTpanuu

[Toptper: U. I1. ITaBmnos.

Tabmuupl u  cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOAOPOCINY,
«bakrepun», «llIpocreiimme», «OpraHbl LBETKOBBIX pacTeHU», «CHCTEMbl OPraHOB IMO3BOHOYHBIX
KUBOTHBIX», «BHYTpeHHEEe CTpOCHME HAaCEeKOMbIX», «TkaHu pacreHui», «KOpPHEBBIE CHCTEMBI»,
«Ctpoenue cte0ist», «CTpoeHHue JIMCTOBOM IUIACTUHKM», «TKaHU JKUBOTHBIX», «CKeJeT 4eIoBeKay,
«[InmeBapurenpHas cucrema», «KpoBeHocHas cucrtema», «JlpixarenpHas cucreMay», «HepBHas
cucrema», «Koxa», «MplieuHas cuctemay, «BbiaenuTenbHas cucreMa», « QHIOKPUHHAS CUCTEMAY,
«Ctpoenue Mmbip, «MMMmyHuter», «KumeuHononoctHele», «Cxema MNHMTaHUS PaCTEHHI»,
«KpoBeHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpoeHne ruipb», «CTpOCHHE IUIaHAPUN,
«BHyTpeHHee cTpoeHHe JOXkKAEeBOTo uepBs», «HepBHas cuctema poio», «HepBHas cuctema JsAryImKu»,
«HepBHas cucrema npecMbikaromuxcs», «Hepras cucrema nrun», «HepBHasg —cucrema
MJIEKONUTAOMNX Y, «HepBHas cucrema uenoBekay, «Pediexcy.

OO6opynoBaHMe: CBETOBOM MHKPOCKOI, MHKpOIpenapaTbl OJHOKJIETOYHBIX OPIraHU3MOB,
MUKpOIIpENaparsl TKAHEHW, PAKOBUHBI MOJUIOCKOB, KOJUIEKIIMM HACEKOMBIX, HWIJIOKOXKHX, XUBBIC
9K3EMIUIAPbl KOMHATHBIX PAacT€HUM, repOapuu pacTeHUN pa3HbIX OTHEJIOB, BIIAXKHBIE IperapaTsl
KUBOTHBIX, CKEJIEThl I103BOHOYHBIX, KOJUIEKIMH OECHO3BOHOYHBIX >KMBOTHBIX, CKEJET YEJIOBEKa,
o0opyJ0BaHUE Ul JEMOHCTPALlMU TOYBEHHOTO M BO3/YIIHOTO MUTaHUS PACTEHUH, paclIerICHHs
KpaxMana u OenKoB moj JeiicTBueM (epMeHTOB, 00OpYJOBaHUE sl JIEMOHCTPALMU OIBITOB I10
M3MEpPEHUIO KU3HEHHON EMKOCTU JIETKHMX, MEXaHU3Ma JIbIXaTeIbHBIX ABM)KEHUN, MOJAEIU T'OJIOBHOIO
MO3ra pa3Iu4HbIX KUBOTHBIX.

JlabopaTopnasi padora «/3ydueHne TkaHel pacTEeHU».

JlabopaTopnasi padora «/3y4ueHne TkaHel )KMBOTHBIX».

JlabopaTopnasi padora «/3ydueHne opraHoB IBETKOBOI'O PACTEHUS».

Tema 10. PazmHoOkeHMe 1 pa3BUTHE OPTaHNU3MOB

@opMbl pa3MHOKEHHUS] OpPraHU3MOB: Oecrojioe (BKJIOYas BEreTaTUBHOE) U MoJoBoe. Buibl
0€ecroJIoro pa3sMHOXKEHUS: IOYKOBAaHUE, CIOPYIALHNS, pparMeHTalusl, KIOHUPOBaHUE.

[TonoBoe pasmuoxenue. Ilonosslie kinerku, win rametsl. Meio3. Craguu Meiosa. IloBenenue
XpoMocoM B Mero3e. KpoccnHrosep. bronornuecknii CMbICI MeH03a M IIOJIOBOTO Mpolecca. Menos u
€ro MECTO B )KM3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzapoapimeBoe pa3Butue. ['ameroreHes y >kuBOTHbIX. [lonoBeie sxene3bl. OOpazoBaHue U
pa3BUTHE NOJIOBBIX Ki1eToK. Criepmarorenes u ooreHe3. CTpOeHUE MOIOBBIX KIIETOK.

OmnogoTBOpeHHEe U SMOpHOHANBbHOE pa3BUTHE KUBOTHBIX. (CHOCOOBI OIIIOJIOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpHONOrHs — Hayka O Pa3BUTUHU
opraHu3MoB. Mopgozcenes — o0Ha u3 enasuvix npobdrem smopuonocuu. Konyenyus mopgoecernos u
moOoenu mopghozeneza. Ctaauu MOpUOreHe3a >KUBOTHBIX (Ha mpuMepe Jrymkn). Jpoonenne. Tumbl
npobnenus. Jemepmunuposannoe u HeoepmMunupogaruoe opobiaenue. bracmyna, muner Onacmyn.



OcobeHHoCTH APOOIIEHUS MICKOTIUTAIOMIMX. 3apOIbIIIEBbIC IUCTKH (racTpyJIsIus). 3aKkiajKka OpraHoB
U TKAaHEHd W3 3apOJBILIEBBIX JIMCTKOB. B3anMHOE BIIMSIHME YACTEN pa3BHUBAIOIIECTOCA 3apOJbIiia
(oMOpuoHanbHasg MHIYKIKA). 3aKiajKa IUIaHa CTPOCHMsI )KMBOTHOTO KaK pe3ylbTaT MEPAPXUUYECKUX
B3aUMOJICHCTBUN I'eHOB. BiusiHMe Ha SMOpPHOHAIBHOE PA3BUTHE PA3IMYHBIX (PAKTOPOB OKpYXkarolien
Cpebl.

Poct u pasButue xuBoTHBIX. [locTamOpuonanbHeli nepuon. IIpsmoe M HempsiMOe pa3BUTHE.
Pa3Burtue ¢ meramopo30oM y 6eCri03BOHOUYHBIX U MTO3BOHOYHBIX KHUBOTHBIX. bruosornueckoe 3HaueHne
IIPSIMOTO U HENPSIMOTO PAa3BUTHS, UX PACIPOCTPaHEHHUE B IpUpPOAE. TUIIbI pocTa )KUBOTHBIX. DaKTOPBI
peryJsiliui pocTa JKUBOTHBIX U uenoBeka. CTaguu MOCTIMOPHUOHAIBHOIO Pa3BUTHUS Y >KUBOTHBIX U
yenoBeka. [leprnosbl oHTOreHe3a yenoeka. CTapeHHe U CMEPTh Kak OMOJIOTMYECKUE IPOLIECCHI.

Pasmuoxxenune u passutHe pacreHuil. ['amerodur m cnopoput. Meiio3 B KU3HEHHOM IUKIE
pactenuii. OOpa3zoBaHue cnop B mpoiiecce meios3a. ['amerorenes y pacteHuii. OIIoI0TBOPEHHE U
pa3BUTHE DPACTUTENBHBIX OpPraHU3MOB. /JIBOMHOE OIUIONOTBOPEHHE Yy ILIBETKOBBIX PpAaCTCHUM.
OO0pasoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBl PETYISIUN OHTOIEHE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpamun

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

Tabmuiplr 1 cxembl: «BereratuBHoe pasMHOXKeHUE», «Tunbl O€crogoro pasMHOXKEHUSN»,
«Pa3MHOXKEHHE XJIaMUJIOMOHAJb», «Pa3MHOMKEHHE 3BIJICHbD), «Pa3MHOXeHue TuapbD, «Menosy,
«Xpomocombl», «l'amerorenes», «CTpoeHHE SHULEKIETKH U CIepMaTo3onja», «OCHOBHBIE CTaguu
oHTOreHe3a», «[IpsimMoe u Henpsimoe pas3BuTHe», «Pa3BuTHe MalicKoro kyka», «Pa3BuTthe capaHum»,
«Pa3BuTne nArymkn», «/|BoliHOE OIIONOTBOpEHUE Yy IIBETKOBBIX pacTeHuil», «CTpoeHHe ceMsH
OJHOJOJIBHBIX M JBYIOJIBHBIX PACTeHUI», «JKM3HEHHBIM LMK MOPCKOM KamycTbl», «OKM3HEHHBIN
LUKI MXa», « KM3HEHHBIN HUKII NallOPOTHUKA», « ) KU3HEHHBIA LUKII COCHBD».

OO6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKpPOIIPENaparsl SHIEKIETOK M CHepMaTO30H]I0B,
Mozenb «L{uKI pa3BUTHS JIATYIIKI.

JlabopaTtopnass  paGora  «/3ydeHue CTpoeHHMs]  TOJOBBIX KIETOK HAa  TOTOBBIX
MUKpOIpenaparax.

IIpakTnyeckas padora «BbiABIeHME NPU3HAKOB CXOJCTBA 3apOJBILIEH IO3BOHOYHBIX
AKUBOTHBIX).

JlabopaTopuas padora «CTpoeHre OpraHOB Pa3MHOXKEHUS BBICIITUX PACTCHUN».

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

Hctopus cTaHOBIIEHUS U pa3BUTHsI T€HETHKHU Kak Hayku. Pabotel I'. Mennens, I'. ne ®@pusa, T.
Moprana. Ponb oreuecTBeHHBIX Y4€HbIX B pa3BuTuu renetuku. Pabotel H. K. Kombsmosa, H. U.
BasunoBa, A. H. benozepckoro, I'. [I. Kapneuenko, 1O. A. ®dumunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKHUE MTOHITHS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, AJUIEIbHBIE TEHBI,
aNbTEPHATUBHBIE NPU3HAKM, JOMHHAHTHBIM WM PELIECCUBHBIN IMPU3HAK, FOMO3UIOTAa, IE€TEPO3UTOTa,
yycTas JUHMS, TUOpHUIbI, TeHOTHN, (eHoTun. OCHOBHBIE METOJIbl T'€HETUKH: TMOPUIO0IOTHUYECKUM,
LIUTOJIOTUYECKU I, MOJIEKYIISIPHO-T€HETUUECKH.

JdemMoHcTpanuu

[Toptpetrsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecockmuii.

Tabnuue! u cxembl: «MeToabI reHEeTUKNY», «CXEeMBbI CKPEILIUBAHMS.

JlaGopaTopHas padora «/{po3o¢uia kak 00BEKT FTeHETUUECKUX HCCIIEJOBAHUII.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH



Mounorubpuanoe ckpemuBanue. [lepBerii 3akoH MeHmenst — 3aKOH eIMHOOOpa3usi THOPUIOB
nepBoro nokosneHus. IIpaBuno noMuHupoBaHus. Bropon 3axkoH MeHnens — 3aKOH pacIIEIICHUs
npu3HakoB. LluTonoruueckre 0OCHOBBI MOHOTHOPUIHOTO CKpelIBaHus. [ unmore3a YuCcTOTh raMer.

AHanusupyromee ckpemyBanue. [IpomexyTouHblid XapakTep HaclieqoBaHusA. Pacuieruienue
MPU3HAKOB IIPU HEIMOJIHOM JOMUHUPOBAHUH.

Jurubpuanoe ckpemmBanue. Tpetuil 3akoH MeHJenss — 3aKOH HE3aBHUCHMOTO HAaclieI0BaHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIUBAHUSI.

CueruieHHOe HacienoBaHue mpu3HakoB. PaGorer T. Moprana. CrerieHHOE HacieIOBaHHE
I€HOB, HAPYIICHHUE CLETUICHHUS MEX1Yy TeHaMH. XpOMOCOMHAs TEOPUsl HACIEACTBEHHOCTH.

I'enernka mnosa. XpOMOCOMHBI MEXaHU3M OINpEAENeHUs Ioja. AyTOCOMBI M IIOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHbIN U reTeporaMeTHbIN MoJI. I'eHeTnYecKass CTpYKTypa MOJOBBIX XPOMOCOM.
HacnepgoBanue npr3HakoB, CHEIJIEHHBIX C ITOJIOM.

l'enotun kak wenoctHass cuctema. [lneloTponus — MHOXKECTBEHHOE JEWCTBUE TIEHa.
MHoxecTBeHHBIN ayuienu3M. B3auMopeiicTBue HeamielnbHbIX reHoB. KoMIieMeHTapHOCTh. DnucTas.
[Tonumepus.

I'enernyeckuii  KOHTPOJb pPa3BUTUS  pPAaCTEHUH, JKUBOTHBIX M  4YEJIOBEKa, a TaKke
(U3MOJOTMUECKUX TPOLIECCOB, MOBEACHHUsS] M KOTHUTHBHBIX (yHKIMH. ['eHeTMueckne MeXaHU3MBI
CUMOMOIeHe3a, MEXaHU3Mbl B3aUMOJCHCTBHUS «XO3MMH — Mapa3uT» M «XO3iUH — MHUKPOOHOMM.
I'eneTrueckue acmeKThl KOHTPOJISI © M3MEHEHUS HACIIeICTBEHHON MH(POPMAITUN B TOKOJICHUAX KIETOK
U OPTaHHU3MOB.

JdeMoHcTpamun

IToptpetsr: I'. Mennens, T. Mopran.

Tabmuipsl u cxembl: «llepBelii 1 BTOpoll 3akoHbl Menpens», «Tperuil 3akoH Menaens»,
«AHanusupymrolee ckpemuBanuey, «Henomnoe nomuHupoBaHue», «CLENIEeHHOE Hacled0BaHUE
IIPU3HAKOB y Jpo3zoduibl», «['eHetnka mona», «Kapuotun uenoBeka», «Kapuotun apo3opuiis»,
«Kapuorun ntuup», « MHOKECTBEHHbBIN AJJIENU3M», «B3anMo1eiicCTBHE T€HOBY.

O6opynoBanue: Mojenb JUld JAEMOHCTpalMU 3aKOHOB €AMHOOOpa3usi TuOpUIOB IEPBOrO
IIOKOJICHUS M PACLICIUIEHWS NPU3HAKOB, MOJEIb Ul JEMOHCTPAlMM 3aKOHAa HE3aBUCHUMOIO
HaCJIEIOBaHMsl NPHU3HAKOB, MOJENb JUIS AEMOHCTPAllMM CLEIUIEHHOTO HAacleIOBAHUS IPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpoIripenapar: «/lpo3zodunar.

IIpakTnueckas padora «/I3yueHue pe3yinbTaTOB MOHOTHMOPUAHOIO CKpEUIMBAaHUSA Yy
IpO30(UITBD».

IIpakTnuyeckas padora «3ydeHue pe3ybTaTOB AUTHOPUIHOTO CKPELUBAHUS Y APO30(UIIBI».

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHotuna M cpeisl npu  GopmupoBaHuu (peHotuna. H3MeHUYMBOCTH
pu3HaKkoB. KauecTBEHHbIE U KOJIMUECTBEHHBIEC IPU3HAKU. BHbl N3MEHUNBOCTH: HEHACIIEACTBEHHAS U
HACJIEICTBEHHAsI.

MonudukanionHass M3MeH4YMBOCTh. Ponb cpeasl B (GOpMHUPOBAaHMM MOAU(PUKAIIMOHHOM
n3MeHunBoct. Hopma peakuuu npusHaka. Bapuanuonsblii psa u BapuauuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON HU3MEHYHBOCTH.

I'enotunuueckass u3MeH4YMBOCTb. (CBOMCTBAa TI'E€HOTUIIMYECKOM  M3MEHYMBOCTH. Bunel
FeHOTUITUYECKONW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KomOunatuBHasi W3MEHUYMBOCTh. MeW03 W TIOJIOBOM TMPOIECC — OCHOBAa KOMOWHATHBHOM
M3MEHYMBOCTU. POJIb KOMOMHATUBHOW HM3MEHYMBOCTH B CO3JIaHHMM T€HETHYECKOro pa3sHooOpas3us B
Ipezeax OQHOro BUAA.

MytanmonHass M3MEHYMBOCTb. Buapl MyTanmii: TIeHHBIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CroHTaHHblE ¥ HHIYLUUPOBAHHbIE MyTaluu. SaepHble W [UTOIUIa3MaTHYECKUE MYTAalUU.
ComaTnueckue U MosioBble MyTaluu. [I[pudrHbl BOZHUKHOBEHUS MyTauuid. MyTareHsl U UX BIIHSHUE



Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO MpoIecca. 3aKOH TOMOJIOTHYECKUX pAJIOB B
HacneacTBeHHON n3menunBocty (H.W. BaBunoB). BuesiepHas "3MEHUMBOCTb M HACJIEICTBEHHOCTb.

Onucenemurxa u 9NUSEHOMUKA, POIb INUSCHEMUYECKUX (Hakmopos 6 HaAcie008aHuu U
UBMEHYUBOCTNU (DeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUZMOS.

JdemMoHcTpanuu

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

Tabmupr u cxembl: «Bugsl  u3MeHuuBOCTH», «MoaudukanuonHas HU3MEHUYHUBOCTHY,
«KoMmOuHaTiBHAsT M3MEHYMBOCTH», «Meito3y, «OmnonorBopenuey, «l'eHernueckue 3a0oiieBaHUs
yesoBekay, « Buasl myranuiiy.

O6opynoBanue: JKHBbIE M TepOapHbIC OSK3EMIUIPHI KOMHATHBIX PACTEHUH, PHUCYHKU
(pororpadun) )KUBOTHBIX C Pa3TMYHBIMH BUIAMU H3MEHYUBOCTH.

JlabopaTopHas pat6ora «VccienoBanue 3akOHOMEPHOCTEH MOIUDUKAITMOHHON H3MEHUYHNBOCTH.
[TocTpoeHne BaprallMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

IIpakTuyeckas padora «Myrtauuu y 1po30¢uibl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. I'eneTuka 4es0BeKka

Kapuorun ugenoeka. MexayHapo/iHas mporpaMmma HMCCII€IOBaHUsI F€HOMa 4eloBeka. MeTo bl
W3Y4YEeHUS T€HETUKU YEeJIOBEKa: TeHeaNOrnuecKuid, OIM3HEIOBbIH, IIUTOr€HeTUYECKUH, TOMYIAIUOHHO-
CTATUCTUYCCKUH, MOJIEKYJIIPHO-TE€HETUUECKH . CoBpeMeHHOe onpeAesecHue TE€HOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHME, T'€HOTHUIIMPOBAaHME, B TOM uyucie ¢ nomombto III[P-ananu3za.
Hacnencreennsie 3a0oneBanus yenoBeka. ['eHHbIE M XpOMOCOMHBIE OOJIE€3HM 4eloBeka. bonesHu c
HAaCJEACTBEHHON NPEeApacioyoKEHHOCThIO. 3HAUEHHE MEAUIIMHCKON T€HETUKU B MPEIOTBPAILCHUH U
JICYCHUN TCHETHYECKUX 3a00JICBaHWK YelnoBeKa. MeIUKO-TeHEeTHYeCKOe KOHCYJIbTHPOBAHUE.
CrBonoBble KIeTKU. [oHSITHE «T€HETHYECKOro Tpy3a». DTUUECKUE ACIIEKThl UCCIIEI0OBaHUM B 00J1aCcTH
peoaKTUPOBAHUS FEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (HakTOpbl TOBBIIICHHOW YYBCTBUTEIBHOCTH 4YellOBEKa K (U3MYECKOMY U
XMMHYECKOMY 3arpsi3HEHHUIO OKpYy»Karollen cpenbl. ['eneTnueckas npeapacroioKeHHOCTh YEI0BEKa K
MaTOJIOTUSIM.

JdemoncTpanuu

Tabmumer u cxembl: «Kapuotum uenoBekay, «MeTOApl H3yUeHUsT TEHETUKHU YETIOBEKa,
«['enernueckre 3a00€BaHUS YETOBEKAY.

IpakTuyeckasi padora «CocraBieHUe U aHATU3 POJIOCTIOBHOM.

Tema 15. Cenekuusi OpraHu3MoB

JlomecTuKanus U CeleKus. 3apoKIeHue CelIeKIuu 1 qoMectukauuu. Yuenue H. . BaBunosa
o llenTpax mpoucxoxxaeHuss U MHOrooOpasusi KyJbTYPHBIX pacTeHui. Ponp cenexkuuu B CO3MaHUM
COPTOB pacTeHUW U MOPOJ KUBOTHBIX. CoOpT, mopoja, ITaMM. 3aKOH TOMOJIOTHUECKHX PsJIOB B
HacnencTBeHHoM n3menunBoctu H. . BaBuioBa, ero 3HaueHue Assi CENEKIIMOHHON paboThlI.

Mertoabl cenekMoHHONH paboThl. McKyccTBEHHBIH OTOOP: MAacCOBBIM M MHIMBHyalbHBbIH.
Otanbl KOMOMHAIMOHHOW cenekuuu. VcnpiTanue mnpou3BoauTeNe 1Mo MmoToMCTBY. OT6op 1O
TEHOTHUIY C TIOMOIIBIO OIICHKHM (PEHOTHIIAa TTOTOMCTBA M OTOOP MO TEHOTHUITY C MOMOIIBIO aHan3a
JIHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJl CeNEKIIMOHHONW paboThl. PainalmoHHbI U XUMHYECKUN
MyTareHe3 Kak MCTOYHUK MYTallMid y KyJbTYpHBIX (hopm opranu3moB. Vcnonb3oBaHue reHOMHOTO
penaKkTUpoBaHUA W MeToJ0B pekoMOuMHaHTHBIX JIHK nis momydeHuss MCXOAHOTO MaTepuana Jjist
CEJIEKIIUU.

[Tonydenue monumnaou0B. BHyTpuBUAOBas rubpuau3zaius. bIu3kopoICTBEHHOE CKpelBaHUE,
unu uHOpuAMHT. HepoJcTBEeHHOE CKpellMBaHWE, WJIM ayTOpUIUHT. ['eTepo3uc W ero MpPUYHHEI.
Ucnons3zoBanne rerepo3uca B cenekiuu. OtnanéHHas rubpuamsanus. [Ipeogonenue Oecrimommst
MEXBUJAOBBIX THOPUAOB. JIOCTHKEHUS CENEKIINN PACTCHUM U KUBOTHBIX. «3€1EHASA PeBOIOYUsLY.



CoxpaHeHue U U3y4eHUE I'eHETUYECKUX PECYPCOB KYIbTYPHBIX PACTEHHM U UX UKUX POJUYEH
JUTSL CO3IaHUSI HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SUCTBEHHBIX KYIbTYp. M3y ueHue, coxpanerue u
ynpasnexue 2eHemu4ecKUMU pecypcamiu CelbCKOX03AUCMBEHHbIX U NPOMbBICTIOBbIX HCUBOMHBIX 8 YETIAX
VAYUULEHUS CYUYeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, JIUHUL U KPOCCO8, 8 MOM YUCIe C NPUMEHeHUeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCLEO08AHUL, NEPEeO08blX UOell U NePCNEeKMUBHBIX MEXHOI02U.

JdemMoHcTpanuu

[Toptpetsr: H. 1. BaBunos, M. B. Muuypun, I'. JI. Kapneuenxo, II. II. JIykbsinenko, b. JI.
Acraypos, H. bopinoyr, /I. K. bensies.

Tabmuipsl u cxeMmbl: «LIeHTpbI NMPOUCXOXKIEHUS W MHOTrooOpa3usi KyJIbTYPHBIX PAacTEHUN»,
«3aKOH TOMOJIOTHYECKHUX PSAJOB B HACJICACTBEHHON HW3MEHYUBOCTHY, «METOABl CEJIEeKIUn»,
«Otnanénnas rudpuan3amnusy, «MyTareHe3y.

JlaGoparopHass pabora «/3yueHue cOpPTOB KyJIbTYPHBIX PACTEHUWA W MOPOJ JIOMAIIHHMX
YKUBOTHBIX).

JlaGopaTopHas padora «/3ydeHne METOJI0B CEJICKIIUU PACTCHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUN».

Ikcekypeust «OCHOBHBIE METOJbI U JOCTHIKCHHS CEJEKIMU pPACTEHUH M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATENbHBIA YYacTOK, B TEIJIUYHOE
X035HCTBO, B 1a0OPATOPHIO arpOYHUBEPCUTETA UIIH HAYYHOTO IIEHTPA)».

Tema 16. BUOTEeXHOJIOTUS ¥ CHHTETHYeCKAsI OMOJIOTUSA

OOBbeKThl, HCMONb3yeMble B OHWOTEXHOJOTMH, — KIETOYHbIE W TKAaHEBBIE KYIBTYpHI,
MHUKpPOOPTaHU3MBbI, UX XapaKTepUCTHKA. TpaaulinoHHas OMOTEXHOJOTHs: XjeOomneueHue, MmojyueHue
KHUCJIOMOJIOYHBIX MPOAYKTOB, BUHOJICIIHE. MukpoOuooruuecKuit CUHTE3. OOBeKTHI

MHUKPOOHOIOTUYECKUX TeXHOIOTHi. [Ipon3BoACTBO Oenka, aMHHOKUCIIOT U BUTAMUHOB.

Cozanue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOIO U3MEHEHUS U KOHCTPYMPOBAHUS
TE€HOMOB C ILI€JIBIO IIOJIyYE€HUsI OPraHU3MOB M MX KOMIIOHEHTOB, COJEpIKAIlMX HE BCTPEUAOLIMECs B
pUpoJie OMOCHHTETUIECKUE TTYTH.

Kierounas wnnxeHepus. MeTonpl KyJNbTyphl KIETOK M TKAHEM pPACTEHMM W JKUBOTHBIX.
Kpunobanku. Comarnyeckas ruOpuau3aluss M CcoOMaTHuYecKuil sMOpuorenes. lcmonb3oBaHue
ralylIonIoB B CEJIEKIUM pacTeHui. [lonyuenue MOHOKNIOHANbHbIX anwmumen. Hcnoavzosanue
MOHOKJIOHANBHBIX U  NOJUKTIOHANbHLIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMsT SHIEKIETOK W KJIOHMPOBAHME JKMBOTHBIX. METOJ TpaHCIUIAHTALMM SAEp KIETOK.
Texnonocuu 0300p0o6IeHUs, KYIbMUBUPOBAHUS u MUKPOKIOHAILHO20 — PASMHONCEHUS
CeNbCKOXO03AUCMBEHHBIX KYAbIMYP.

XpOMOCOMHass MW TeHHasi WHXeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha W KOHCTPYMPOBAaHHE
pexomOunantHeix JIHK. Cozodanue mpanceennvix opeanuszmos. JlOCTHRKEHHS W TEPCIEKTHUBbI
XPOMOCOMHOW U T€HHON MHXEHEPUH. DKOJIOTUYECKHE U 3THYECKHE MPOOIeMbl TeHHOW MH)KEHEPUH.

Menununckue OuorexHonoruu. Iloctrenomuas uudposas meauuuua. IILP-nmarnoctuka.
MeTabonoMHBINM aHaNNU3, FTeHOLUEHTPUUECKUN aHalIu3 MPOTEeOMa YesloOBeKa JJis OLIEHKU COCTOSIHUS €ro
310poBbs. Mcnonbp3oBaHue CTBOJIOBBIX KiEeTOK. TapretHas Ttepanusi paka. 3D-Omounkenepus s
pa3paboTku (yHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJOTMH, CO3JIaHMsS KOMIUIEKCHBIX TKaHEH
COYETaHHEM TEXHOJOIMH TpEXMepHOro OWONpUHTUHTa W ckaddoyiguHra A peleHus 3aaad
MEePCOHATM3UPOBAHHON MEIUIMHBI.

Co3manrie BEKTOPHBIX BAaKIMH C IEJIbI0 O0ecredeHus: KOMOWHWUPOBAHHOM 3alllUTHl OT
Bo30yauteneit OPBU, ycraHOBIeHHME MOJEKYISPHBIX MeXaHU3MOB (yHKunoHupoBanusi PHK-
COJIep KALINX BUPYCOB, BBI3BIBAIOIIMX 0COOO OIAcHbIe 3a00JIeBaHNs YeJIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuisl u cxembl: «Vcnonb30BaHHE MUKPOOPIaHHW3MOB B IPOMBIIUIEHHOM IPOU3BOJICTBEY,
«Kierounast unxeHepusn», «I eHHas HHXXEHEPU».



JlaGopaTopHas pa6ora «/3ydueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayueHne MOJTOYHOKHUCIBIX IPOAYKTOBY.

IKckypeusi «BHOTEXHOJOTHS — BaKHEWINAs TMPOW3BOJIUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOICTBO).

11 KJIACC

Tema 1. 3apoxaenue u pa3BuTHe IBOJTIOMUOHHBIX MPeEACTABJIEHUA B 0M0JI0THHI

OpomononHas teopust Y. JlapunHa. [Ipeanocsiiku BO3ZHMKHOBEHHUs JapBUHU3MA. JKW3HB U
Hay4Has aearesabHocTs Y. /lapBuHa.

JBuxymue cuibl 3Boitonuy BUIOB o Y. JlapBuHy (BbICOKAasi MHTEHCUBHOCTb Pa3MHOXKEHHUS
OpraHM3MOB, HAaCJIEJICTBEHHAasT HW3MEHYUBOCTb, OOpbOa 3a CyIIEeCTBOBAaHUE, ECTECTBEHHBIH U
HCKYCCTBEHHBIH OTOOD).

Odopmnenne cunTeTndeckoi teopun dBomonuu (CTD). HelTpanbHas Teopus SBOIIOIHH.
CoBpeMeHHass SBONIIOLMOHHAS OHOJOTHs. 3HAu€HHE DSBOIONMOHHON Teopun B (HOPMHPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUDA.

JdeMoHcTpamun

[Toptpetsr: Apucrotens, K. Jlunneit, XK. b. Jlamapk, 2. K. Cent-Unep, XK. Krosse, Y. lapsuH,
C. C. YerBepuxkos, U. 1. HImansraysen, Jx. Xonnein, . K. bemnses.

Tabnuis! u cxemsl: «Cuctema xxuBoit mpupoas! (o K. JIunuero)», «JlecTHUIIA )KUBBIX CYILIECTB
(mo Jlamapky)», «Mexanu3sM GOpPMUPOBAHUS MPUCHIOCOOICHUI Yy pacTeHUd U S>KUBOTHBIX (I10
Jlamapky)», «Kapra-cxema mapmipyrta nyremectsus Y. lapsunay, «Haxogku Y. JapBunay, «Dopmbl
00pb0BI 3a cymecTBoBaHUE», «llopoabl romybei», «MHOTooOpasue KyJIbTYpHBIX (DOpPM KaIryCThI,
«[Topoapl moMalIHUX >KUBOTHBIX», «Cxema oOpazoBaHus HOBbIX BUIOB (1o Y. [lapBuny)», «Cxema
COOTHOIIEHUS JBUXKYUIUX CHJI D3BOJIONUNY», «OCHOBHBIC TMOJOXKEHHS CHHTETHUYECKONH Teopuu
SBOJIIOLIVM.

Tema 2. MukposBosonus 4 eé pe3ybTaThl

Ilomynsmuss kak o2yeMeHTapHas eauHuNa dBoMOIMH. COBPEMEHHBIE METOABI OLIEHKH
TeHETUYECKOro pa3zHooOpasusi M CTPYKTyphl nomynsuuil. M3meHeHue reHooHIa MOMYJSIMU Kak
3JIEMEHTAapHOE SBOJIIOIIMOHHOE SIBJIEHHE. 3aKOH TreHeTudeckoro paBHoBecus JIx. Xapau, B.
Baitn6epra.

OneMeHTapHble  (aKTOpbl  (ABMXKYIIME CHUJIBI) HBOJIOLMM. MYyTalMOHHBIA  IMpolecc.
KomOunaTtuBHass u3mMeHuMBOCTh. Jlpeii reHoB — ciyuyaiiHble HEHanpaBlIEHHbIE W3MEHEHHs 4acTOT
ajutenedt B monymsanusx. O¢deKkT ocHoBarens. Ipgexm Oymwviriounozo eopaviwka. CHudiceHue
2EHemU4ecKo20 pazHoobpasus: npudumsl u cireocmeus. Illpossenenue 3¢hghexma Opeiigha 2enos &
oonvwux u  manvix  nonyaayusx.  Mwurpauumu.  M3omAuus  momynsuuii:  reorpaduueckas
(mpocTpaHCTBEHHas1), OMooruyeckas (pernpoayKTUBHAS).

EctecTBeHHbIll 0TOOp — HampaBistOUMi gakTop sBooLMA. POpPMBI €CTECTBEHHOIO OTOOpA:
JOBUKYIIUM, CTaOMIM3UPYIONINM, pa3peiBatominii (qu3pyntuBHbIil). [lonoBoit orOop. Bo3HukHOBEHME
1 DBOJIIOLINS COLIMAIIBHOTO MTOBEACHUSI JKUBOTHBIX.

[IpucnocoOaeHHOCTh  OpPraHM3MOB  Kak  pe3yjlbTaT  MUKPOIBOJIOLUUH. BO3HMKHOBeHHE
npucnocoOaeHn y opranu3moB. ApoMopdossl u uaumoanantanuu. [Ipumepsl npucnocobieHuit y
OpPraHU3MOB: Mophonoruyeckue, (bu3nonoruyecKkue, OMOXMMHUYECKHE, MOBE/ICHYECKHUE.
OTHOCHUTENBHOCTD MPUCTIOCOOTEHHOCTH OPTaHU3MOB.

Bun, ero kputepum M CTpykTypa. BupmooOpazoBaHue Kak pe3ylbTaT MHUKPOIBOIIOIMH.
M3onsmmss —  ximroueBod  axTop BugooOpazoBanus. [lytm u  cmocoObl  BHA000pa3oBaHUS:
ajutonatpudeckoe  (reorpaduueckoe),  CHMIATpUYeCKoe  (IKOJIOTHYECKOE),  «MTHOBEHHOE)»
(monuruionan3anus, rudpuauzanus). JauTeabHOCTb SBOTIOIMOHHBIX MTPOLECCOB.



Mexanu3mbl GopMHUPOBAHUS OUOIIOTHYECKOTO pa3HOOOpa3usl.

Ponp  »BomonmoHHOW ~ OWonmoruu B pa3paboTke  HAYYHBIX  METOJOB  COXPAHCHHUS
O6uopa3zHooOpazusi. MUKpPOIBOIIONUS U KOABOJIOLUHWS MAapasUTOB MU HUX X031€B. MexaHHU3Mbl
(hopMHUPOBaHKS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEl.

JdemMoHcTpanuu

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

Tabmuipl u cxembl: «MyTallMOHHAs W3MEHYMBOCTHY, «llomymsiuoHHast CTPyKTypa BUIa»,
«CxeMa mposiBieHus 3akoHa Xapau—BaitnOepray», «/IBuxyinue cuibl 3BOJTIOUUNY, «IKOJIOTHYECKas
W3OJISLMS TONYJSAIUil ceBaHcKkor dopernny, «['eorpaduyeckas U30SMS TUCTBEHHUIBI CHOUPCKON U
JTUCTBEHHUIIBI JaypcKoi», «[lomynsiMoHHbBIC BOJIHBI YUCICHHOCTH XHIIHUKOB U JKEpPTB», «Cxema
JeWCTBUSL €CTECTBEHHOro oTOopay, «®Dopmbl OOprObI 3a cymiecTBOBaHHE», «HIycTpHambHBII
MEJTaHU3M», «KuBble  HCKOMaeMbley, «IlokpoBUTENbCTBEHHAs ~ OKpacka  >KMBOTHBIXY,
«[Ipenpynpexnatomias okpacka *KHUBOTHBIX», «Dusznonorndeckue ananranuu», «[IpucnocobieHHOCTh
OpPraHU3MOB U €€ OTHOCUTENIbHOCTBY», «Kpurepuu Bumga», «Bunsl-nBoiiHukn», «CTpykTypa Buia B
npupoge», «CrocoOsl BHI000pa3oBaHus», «leorpaduyeckoe BuIO0Opa3zoBaHue TPEX BUAOB
JTaHABIIICH», «DKOIOTUYECKOe BUAO00pa3oBaHME BUIOB CHUHUI, «llomummonasl pacteHui,
«KanyctHo-peneuHbIii THOPHIY.

ObopynoBanue: repbOapuy pacTeHUM, KOJUICKIIMM HACEKOMBIX, uydela NTHUI[ U 3Beper ¢
pUMEPaMHU Pa3JIMYHBIX MPHUCIIOCOOICHHH, Yydesa MTULl U 3Bepeil pa3HbIX BUIOB, repOapuul pacTeHUN
OJIM3KUX BUJIOB, 00pa30BaBUINXCS PA3IMUYHBIMU CIIOCOOAMH.

JlabopaTopHasi paboTra «BbIsiBIeHIE H3MEHUNBOCTH Y 0COOEH OJIHOTO BUAAY.

JlabopaTtopuasi  pabdora  «lIpucrocoOiiecHUss  OpPraHM3MOB W  HX  OTHOCHTEIbHAs
11e1eco00pPa3HOCThY.

JlabopaTopnasi pabora «CpaBHEeHUE BUAO0B [0 MOP(POIOTUIECKOMY KPUTEPHIOY.

Tema 3. Makpo3BoIOLUA U eé pe3yJIbTAThI

Metoapl u3yueHuss MakpolBoJtouuu. [laneoHTosornyeckue MeETObl H3YUEHHUS SBOJIOLUH.
[epexonnbie GopMbI U GUITOTEHETHYECKHE PSIIBI OPTaHU3MOB.

buoreorpaduueckue Metoasl n3ydeHus sBomronun. CpaBHeHue (Guopbl U payHbl MAaTEPUKOB H
ocTpoBoB. bruoreorpaduyeckue obnactu 3eMiau. Buabl-oHIEMUKH U PETUKTHI.

OMOpPHUOIOTMYECKHE U  CPAaBHUTEIbHO-MOP(OIOrMUECKHe METOJAbl H3Y4YEHMsI SBOJIOIHMH.
'enernyeckue MeXaHU3Mbl DSBOJIIOIMM OHTOI€HE3a U TIOSIBICHUS JBOJIOLMOHHBIX HOBIIECTB.
['oMonoruuHbsle W aHANOTWYHBIE OpraHbl. PyauMeHTapHBbIEe OpraHbl M aTaBU3MbL. MOJEKYIsSIpHO-
TeHeTUYECKUEe, OMOXMMHUYECKHE W MAaTeMaTUYeCKHe METOAbl M3yYeHHUsS SBONIONUH. [ oMoloTHYHBIE
re’bl. COBpeMEHHbIE METO/IbI IOCTPOEHUS (PHIIOT€HETUYECKUX JIEPEBbEB.

XPOMOCOMHBIE MYTAIH U IBOJIIOLINSI TEHOMOB.

OOme 3akoHOMEpHOCTH (IIpaBuia) 3BoMoOUMU. [Ipunyun cmenvt ¢ynxkyuii. HeoOpaTumMocTsb
ABOJIIONIMU. AJanTUBHAS paauanus. HepaBHOMEPHOCTh TEMITOB BOJIOLIUH.

JdemMoHcTpanuu

[Hoptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkensb.

Tabmumer 1 cxembl: «DUIOTCHETUYECKUN pSAI JOMAAN», «APXEONTEPHUKCY», «3BEpO3yObIe
smepb», «Creromnedansly, «Punnoputsr», «CeMeHHbIE MANMoOpOTHUKNY, «buoreorpaduueckue 30HBI
3emmmy, «/peitd koHTHHEHTOB», «PemukThl», «HavanmbHble CcTaguy SMOPHUOHAIBHOTO Pa3BUTHS
MMO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOTUYHBIE U AaHAJIOTUYHBIE OPTaHbl», «PyIUMEHThI», «ATaBU3MBI»,
«XpoMOCOMHBIE HAOOpHI HYeJIOBEeKa M IIUMMaH3e», «[ JaBHbIE HAMpaBlIEHHUs HBOMOIMNY», «OO0mue
3aKOHOMEPHOCTH 3BOJIOLUN.

O6opynoBaHue: KOJJIEKIIUH, TepOapuu, MYJISDKM MCKOITAeMBIX OCTaTKOB OPTaHU3MOB, MYJISIKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB M aTAaBU3MOB, KOJIJIEKIIMA HACEKOMBIX.

Tema 4. IIponcxoxneHue u pa3BUTHE JKM3HH HA 3emiie



HayuHble TUIIOTE3BI TPOUCXOKACHUS KU3HU HA 3eMie. AOnorenes u mancrnepmus. JlonayyHbie
MPEACTABICHUS O 3apPOXKJIECHUU KU3HU (KpeauuoHu3M). ['Mmore3a MOCTOSHHOTO CamMoO3apOoXIACHUs
KU3HU U €€ onpoBepxkenue onbiTamu @. Penu, JI. Cnannanumanuy, JI. [Tactepa. [Ipoucxoxaenue sxu3Hu
1 acTpoOUOoNIOrHsl.

OcHOBHBIE 3Talbl HeOpraHudeckoil sBomouuu. [lnanerapnast (reojoruueckasi) 3BOIIOLHUS.
Xumuueckasi 3BOJIONMs. AOUOTEHHBIN CHHTE3 OPraHUYECKUX BellecTB u3 Heopranudeckux. Omsit C.
Munnepa u I'. FOpu. OOpazoBanue moaumepoB u3 MoHoMepoB. KoarepBatHas rumore3a A. .
Omnapuna, rumote3a nepBudHoro OyiaboHa [[x. XonjgeitHa, reHetmdeckas rumorteza I'. Mémmepa.
Pubosumer (T. Yek) um rumoresa «vupa PHK» V. T'mnbepra. dopmupoBanue MmeMmOpaH U
BO3HUKHOBEHHE MPOTOKJIETKHU.

Hctopus 3emnu u Meronbl €€ usydyeHus. Mckonaemple opraHudeckie ocTaTku. I'eoxpoHonorus
u e€ meroabl. OTHOCUTENbHAS M a0CONIOTHAS TeOXpOHOIOrHus. ['eoxpoHoIOruUeckas IIKaga: 30HbI,
3pblL, IEPUOJIBI, STIOXHU.

Hauanbnable 3Tanbl OpraHuyeckoi 3BodtOLMH. [losBI€HME M 3BONIOLMS IEPBBIX KIETOK.
OBomonuss  Merabonm3Ma. Bo3HuKHOBeHHE TepBBIX 3KocucTeM. CoBpeMeHHBIE MHUKPOOHBIE
OMOIUIEHKHU KaK aHAJIOT MepBbIX Ha 3emiie coobmecTB. CTpomaronutsl. [IpokapruoTsl U 3yKapHOTHI.

[Ipoucxoxaenne d>ykapuoT (CUMOHOreHe3). OBOJIOIHOHHOE TMPOMCXOXKIEHUE BHUPYCOB.
[TpoucxoxaeHne MHOTOKJIETOYHBIX OPTaHU3MOB. BO3HUKHOBEHHE OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLMU BBICIIUX pacTeHuid. OcHOBHBIE apomMop(o3bl pacTeHHil. Brixon
pacteHuii Ha cymy. [losiBleHre CIOPOBBIX PACTEHUN M 3aBOE€BaHUE UMM CyIIH. CeMEHHbIE pAaCTEHUS.
[IpouncxoxaeHne BETKOBBIX PACTEHUM.

OcCHOBHBIE 3Tallbl BOJIIOIUHU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(03bl )KHUBOTHBIX. BeHackas
¢dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUIIOB. IlepBble XOpAOBBIE >KUBOTHBIE.
Kuznp B Boje. DBomonus M03BoHOYHBIX. [Ipoucxoxaenne ampuduit u pentunuid. [Ipoucxoxaenue
MJICKOMUTAIMUX W mTull. [lpuHmum kimodeBoro apomopdos3a. OcBoeHHE OCCIO3BOHOYHBIMHU U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

Pa3BuTtre xu3HM Ha 3emile IO 3paM M IEPUOJAM: apXxeil, IPOTEpO30H, Naueo30i, Me3030ii,
KaifHO30H. OOIas XapakTepuCTUKa KJIMMaTa M TeOJIOTMYecKux mpoiieccoB. llosBrenune u paciser
XapaKkTEepPHBIX OPraHW3MOB. YTJjeoOpa3oBaHHE: €ro YyCIOBUS H BJIUSHUE Ha Ta30BBI COCTaB
aTMoCQepBHI.

MaccoBble BBIMUpPAHHMSI — SKOJOTMYECKHE KpU3UCHI mpouuioro. IlpuumHbl U crieacTBus
MaccoBbIX BbIMUpaHHA. COBpPEMEHHBIN SKOJOTHYECKHI KpusHc, ero ocobenHoctu. I[IpoGrema
COXpaHeHHUs OMopa3zHoo0pa3us Ha 3emiie.

CoBpeMeHHasi cucTeMa OpraHudeckoro wMupa. [lpuHIUNBI Kiaccu@uKanuu OpraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKHE TPYIIIBI OPTaHU3MOB.

JdemoncTpanuu

[Moptpersr: ®@. Penu, JI. Cnamnanmanu, JI. Ilactep, U. 1. Meunukos, A. U. Onapun, [Ix.
Xonneiin, I'. Ménnep, C. Musnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Pemu», «Cxema ombita JI. Ilactepa mo u3yueHUIo
caMo3apoXkJeHusa ku3Hu», «Cxema ombita C. Mumnepa, I'. HOpu», «Otanbsl Heopranudeckon
sBoMIOINNY, «['eoxpoHOIOrHUeckas mkanay, «HadaipHble 3Tanbl OpraHu4ecKoi IBOIIOIUNY, «Cxema
o0pa3zoBaHMs dYKapHOT MyTEM cUMOMOTeHe3a», «Cuctema >XUBOM TpHpoaAbD», «CTpoeHHe BHpYycay,
«Apomopdo3sl pacTeHmit», «PuHHOMUTHY, «OIHOKIETOYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
BoJOpocHny, «Mxu», «[lanopotaukny», «I'onocemeHHble pacTeHus», «OpraHbl IBETKOBBIX pACTEHUI,
«Cxema  pa3BUTHS  JKMBOTHOTO  MHpa»,  «ApoMopdo3bl  KUBOTHBIX»,  «lIpocreiimmey,
«Kumeunomnonoctueie», «llmockue depBu», «YUnenucroHorue», «PvIObI», «3eMHOBOIHBICY,
«IIpecmbikaromuecs», «lItuus», «Maekonurarommey», «Pa3BUTHE KU3HU B apXEHUCKOM 3pew,



«Pa3BuTHE XHU3HU B IIPOTEPO3OMCKOU 3pen», «Pa3BUTHE KU3HU B NAJICO30MCKOU dpey, «PasBurhe
KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE >XM3HM B KallHO30HCKOM 3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOTO MHUPaA».

OO6opynoBaHue: repbapuu pacTeHUN PA3IUYHBIX OTIENIOB, KOJUIEKLIMH HACEKOMBIX, BIIAXKHBIE
IpenapaTbl JKUBOTHBIX, PAaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM MIJIOKOXKHMX, CKEJEThl I103BOHOYHBIX
KUBOTHBIX, Uyyela NTHULl U 3Bepei, KOJUIEKIIMH OKAMEHEJIOCTEH, IOJIE3HBIX HMCKOMAEMBIX, MYJISKU
OpPraHUYECKUX OCTATKOB OPTaHU3MOB.

BupryaabHas JaGoparopnas padora «MoaenupoBanue onbiToB Mumepa—tOpu  mo
M3Yy4EHHI0 A0MOIe€HHOI0 CUHTE3a OpPraHUYEeCKUX COSIMHEHHH B IEPBUYHOM aTMocheper.

JlabopaTopnasi padora «l/3yueHue u onucaHue UCKOMAEMbIX OCTATKOB IPEBHUX OPTaHU3MOB.

IIpakTnueckas padora «/3ydyeHne ocoOEHHOCTEN CTPOEHUS PACTEHUI PAa3HBIX OTAEIOB.

IIpakTnueckas padora «3yueHne ocoOEHHOCTEH CTPOEHUS IO3BOHOUYHBIX KUBOTHBIX).

Tema 5. Ilpoucxo:kaeHue 4yei0BeKa — AaHTPONOreHe3

Paspgensl u 3anaun anTponosiornv. Meroasl aHTPONOJIOTUH.

CraHOBJIEHHE TPEJCTABICHUN O MPOUCXOXKJICHUM 4YEJIOBEKA. PeIWrMo3HbIE BO33pPEHMUS.
CoBpeMEHHBIE HAYYHBIE TEOPUH.

CxozcTBO uenoBeka ¢ KUBOTHBIMU. CHCTEMAaTHUECKOE IOJIOKEHHE delloBeKa. CBUIETENbCTBA
CXOJICTBA YEJIOBEKAa C JKMBOTHBIMH: CpPaBHHUTEIBHO-MOP(OIOTHYECKHE, AMOPHOIOTHYECKHE,
¢buznonoro-6MoxnuMuIecKue, moseaeHdeckne. OTIUYns 4eIoBeKa OT JKUBOTHBIX. lIpsMoxoxkaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU CUCTEMBI.

JBwxyue cuibl ((pakTopbl) aHTpomoreHesa: Ouosiornuyeckue, couuanbHble. COOTHOILEHHE
OMOJIOTMYECKHX U COITUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTanuU aHTpororeHe3a. PaHHHMe yenoBexooOpa3Hbie 00€3bSHBI (MPOKOHCYINBI) H
paHHHUE TOHTUIbl — OOIIME NPEAKH YeIOBEKOOOpasHbIX 00€3bsiH U JoAeH. ABCTPAJIONUTEKU —
IBYHOTHE IpENKU Jroned. YesnoBek yMenbld, INEepBble HM3TOTOBJICHUA OpyAud Tpyna. UYemosek
MPSMOXOJIAIINI U TIEPBBIA BBIXOJ JIOACH 3a mpenensl Adpuku. UenmoBek reinenp0eprekuii — o0mmii
IIPEAOK HEAHJEPTAIBCKOTO YEJIOBEKAa M YEJIIOBEKAa pasyMHOro. YelnoBEK HEaHACPTAIbCKUU Kak BUJL
JIOJEN XOJIONHOTO KiauMara. YenoBek pa3yMHBIH COBPEMEHHOIO THIIA, JIEHUCOBCKUHN YEJOBEK,
OCBOEGHHE KOHTUHEHTOB 3a npenenaMu Apuku. [laneoreneTrka u najeoreHoOMHUKa.

DOBONIOIUS COBPEMEHHOTO 4enoBeKa. EcTecTBeHHbIH OTOOp B NOMYNALMSX YEJIOBEKA.
MyrtaunonHnsiii nporecc W noaumopdusM. llomynsunoHHbBIE BOJHBI, Apeld T'€HOB, MHUrpauus u
«a¢deKT OCHOBATENSD» B MOMYNALHUAX COBPEMEHHOIO YeJIOBEKa.

Yenoseueckue pacel. [lonsarue o pace. bosbline packl: eBporeonHast (€Bpa3uiickas), aBcTpajo-
HerpouHas (3KBaTopHaibHas), MOHIOJION IHAS (a3MaTCKO-aMepuKaHcKasi). BpeMs 1 myTu paccenenus
yeloBeka 1o IuaHere. EQMHCTBO denoBedeckWx pac. HaydHas HECOCTOATENBHOCTh pacHu3Ma.
ITpucnocoOaeHHOCTD YesloBeKa K pa3HbIM YCIIOBHUSM OKpy»Katomiel cpensl. BnusHue reorpaduyeckoit
cpeab! 1 apeiida reHoB Ha MOP(HOJIOTHIO M (PU3HOJIOTHIO YETIOBEKA.

MexaucuunianHapasie  MeToAsl B (pusnueckod  (OMOJIOTMYECKOW)  aHTPOIIOJIOTHH.
OBOJIOIMOHHAs AHTPOIOJIOTHS U IaJ€OAHTPOIIOJIOTHS YEJIOBEUECKUX Momyisiuil. buocounansabie
HCCIIeIOBAaHMsI MIPUPOJIBI uenoBeKa. VcciegoBanue KOABOIIOIMHM OMOJIOTHYECKOTO U COLMAIBHOIO B
YEJIOBEKE.

JdemMoHcTpanuu

[Toptpetsr: Y. lapsun, JI. JIuku, A. 5. Poruncknii, M. M. I'epacumos.

Tabmuuer u  cxembl: «Meroasl  aHTpomojorum»,  «['OJOBHOW  MO3r  4YeJIOBEKay,
«YenoBekooOpazHble 00e3bsiHB», «CKeNeT dYenoBeKa M CKeleT [uMMaH3e», «PynuMeHTbl Hu
aTaBU3Mbl»,  «JIBWKyIIMe CHUJIBI  QHTPONOreHe3a», «DBOJIOLMOHHOE  JpPEBO  YEJIOBEKay,
«ABcTpamonurex», «YenoBek yMmenbli», «YHemoBek NPAMOXOASIIUN», «Jl€eHUCOBCKHIM YEI0BEK»



«Heannepranbipl», «KpoMaHboHIB, «lIpeaku yemoBeka», «ITambl 3BOJIONHMM YeJIOBEKa», «Packl
YEJI0OBEKAY.

O6opynoBaHue: MyJISKH OKaMEHENOCTeH, MpeaIMEeTOB MaTepuaibHOW KYJIbTYphl MPEIKOB
yenoBeka, pernpoaykuuu ((pororpadum) kapTuH ¢ MU(OJOTHUECKHMMH W OUOJICHCKUMH CHOKETaMH
MIPOUCXOXKACHUS YeNoBeKa, (hoTorpapuu HaXOA0K UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa,
MOJIENb YEpPETa YeJI0BeKa U Yepena MUMIaH3€, MO/IEb KUCTH YeJI0OBEKa U KMCTHU IIKMMIIaH3€, MOJEIN
TOpca MPEeIKOB YelOBeKa.

JlabopaTopHas padora «/3yueHne ocoOCHHOCTEH CTPOCHHS CKEJIeTa YeJOBEKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM.

IIpakTnyeckas padora «/3yuyeHue 3K0JOrMYECKUX aJalTallUN YETOBEKaA».

Tema 6. DxoJiorusi — HayKa 0 B3aMMOOTHOLICHUSIX OPraHM3MOB M HAJOPraHMU3MEHHBIX
CHCTEM C OKpPY Kawueil cpenoi

3apoxaeHue U pa3BUTHE dKoJioruu B Tpyaax A. ['ymGonbara, K. @. Pynse, H. A. CeBepriosa, D.
I'exkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum 3konoruu. CBsA3b 3KOJOTUU C APYTUMU
HayKaMH.

Metoasl skonoruu. lloneBeie HaOmOAEHUSA. DKCHEPUMEHTHI B OJKOJIOTUU: TMPUPOAHBIE U
naboparopuble. MopaenupoBaHue B HKOJOTMU. MOHHUTOPUHT OKpYKAIOIIEH Cpeabl: JOKAJIbHBIH,
PEruOHAIIbHBIN U TJI00AIbHBIN.

3HaueHue HKOJIOTMUECKUX 3HAHUU JUIsl 4eJoBeKa. DKOJIOrMYeCKOe MUPOBO33PEHHUE KaK OCHOBA
CBsI3ei uyenmoBeuecTBa ¢ NpuUpoaoil. PopMUPOBAHUE SKOJIOTUYECKOW KyIbTYphl M JKOJOTHYECKOU
IPaMOTHOCTH HaceleHUsI.

JdemMoHcTpanuu

[Toprpersr: A. I'ymbonbar, K. @. Pynse, H. A. Cesepuos, 3. I'exkkenb, A. Tencau, B. H.
Cykaués.

Tabmumel um cxembl: «Pa3gensl skonorum», «MeToasl skonorum», «Cxema MOHUTOPHHTA
OKpY>Karollen Cpesib».

JlabopaTopHas padora «/3ydeHrne METOJ0B IKOJIOTHUECKUX HCCIICTOBAHUI.

Tema 7. Opranusmsl u cpefa o0UTAHUS

Okonornyeckue (hakTopbl U 3aKOHOMEPHOCTH UX aedcTBus. Kiaccudukanus sKOIOTHUECKuX
(dakTopoB: abuoTuyeckue, OUOTHUYECKHE, aHTpomoreHHble. OOIHMe 3aKOHOMEPHOCTH JEUCTBHS
skonornueckux (akropos. [IpaBuno munumyma (K. Hlnpenrens, 0. JIubux). TosepaHTHOCTB.
OBpHOMOHTHBIE U CTEHOOMOHTHBIE OPIaHU3MBI.

Abuotnueckue (akropel. CBeT Kak 3Kojoruueckuil Qaxtop. JleWcTBUE pa3HBIX YYacTKOB
COJIHEYHOT'O CIIEKTpa Ha OpraHU3Mbl. DKOJIOTMUECKHUE TPYIIIbl pACTEHUHN U )KUBOTHBIX 11O OTHOILIEHUIO
K cBery. CurHasibHas poJib cBeta. @OoToneproIu3M.

Temmneparypa kak »skojoruueckuil Qaxrop. JlelicTBMe TemmepaTypbl Ha OpPTraHU3MBI.
[ToiKnI0TEPMHBIE 1 TOMOHOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxsocTs kak skonoruueckuid gaxrop. Ilpucrnocobienns pacTeH K MoAepKaHUIO0 BOJIHOTO
Oamanca. Knaccudukarusi pacTeHWH IO OTHOMICHHIO K Boje. lIpucmocoOiieHus KUBOTHBIX K
MU3MEHEHHUIO BOJHOIO PEKUMA.

Cpensl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3eMHO-BO3/AYILIHAS, IIOYBEHHAs, IIyOMHHAs
MO/NOYBEHHAs, BHYTpUOpraHu3MeHHas. @DPU3NKO-XMMHUYECKHE OCOOEHHOCTH Cpell OOUTaHUS
opranusmoB. [IpucnocoOiaennst OpraHu3MoB K KH3HU B Pa3HbIX Cpe/ax.

buonoruueckue putmel. BHemHne u BHyTpeHHHE pUTMBL. CyTOUHBIE M TOJUYHBIE PHUTMBI.
[TprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHM KU3HHU.

XKuznennoie ¢opmbl opranusmoB. lloHarue o xuszHeHHOW ¢opme. JKuzHeHHbIE (OPMBI
pacTeHMii: JepeBbsl, KYCTApHUKH, KYCTapHUYKH, MHOTOJETHHE TpPaBbl, OJHOJETHHE TPaBBI.



XKuznenusie GOpMbI KUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTHL. OCOOEHHOCTH CTPOCHHS U
o0pasa KU3HH.

buotnueckue daxkTopbl. Bumbl OMOTHUECKMX B3aMMOJICHCTBHI: KOHKYPEHIIUS, XUITHUYECTBO,
cumbuo3 u ero ¢opwmel. I[lapasutusm, koomepaiusi, MyTyajau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO,
HaxJieOHnm4ecTBo). Herpoduueckue B3aumoneicTBus (Tommueckue, (opuyeckue, Gpadpuyueckue).
3HaueHne OMOTHYECKUX B3aWMOJCUCTBUN [UIsl CYIIECTBOBAHHS OPTaHU3MOB B Cpelieé OOHMTaHWUS.
[IpuHUKIT KOHKYPEHTHOTO UCKIIFOUEHHS.

JdemoHcTpauuu

Tabmuubl 1 cxeMbl: «Okoyiorudeckue (axTopb», «CBETOBOM CHEKTpP», «IKOJIOTHYECKHE
TPYIIbl KUBOTHBIX [0 OTHOIICHHIO K CBETY», «TemIOKpOBHBIE >KUBOTHBIE», «XOJOJIHOKPOBHBIC
KUBOTHBIEY», «DUBHONIOTHYECKHE aJaNnTaldd >KUBOTHBIX», «Cpelnbl OOWTaHHS OpPTraHU3MOBY,
«buonoruueckue putMmbl», «KuzHeHunole Gopmbl pacteHuit», <«KusHeHHBIE (OPMBI KUBOTHBIXY,
«IJKOCHUCTEMA IIMPOKOJIMCTBEHHOTO Jeca», «IJKOCHCTeMa XBOWHOro Jjeca», «llemu nuraHusy,
«XunanaectBoy, «Ilapasutuzmy, «Konkypenmusy», «Cumonosy», «KommeHcamuzmy.

Oo6opynoBanue: repbapuyl pacTEHUN U KUBOTHBIX, MIPUCIIOCOOTICHHBIX K BIUSHUIO Pa3IHYHBIX
9KOJIOTHYECKUX (PAKTOPOB, TepOApUU CBETONIOOMBBIX, TEHEIIOOUBHIX U TEHEBBIHOCIHBBIX PACTCHHIA,
CBETOJIOOMBBIC, TEHETIOOUBBIE M TEHEBBIHOCIHMBBIE KOMHATHBIE PAaCTEHUS, repOapuu U KOJUIEKLIUU
TEIUIONIFOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOWYHMBBIX PACTEHHH, dydena NTUIl U 3Bepei, repbdapum
paCTeHMIA, OTHOCSIIUXCS K THrpoduraMm, kcepoduram, mMe30puTaM, KOMHATHBIE PACTCHUS JTAHHBIX
TPy, KOJJIEKIIMU XUBOTHBIX, OOMTAIOIIMX B Pa3HBIX cpefax, repOapuu U KOJJIEKIUU PACTCHUH U
KUBOTHBIX, 00JIAJAIONINX YepTaMU MPUCIOCOOIIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUMN KU3HH,
repOapuy U KOJUICKIIMU PACTEHUH M )KUBOTHBIX PA3IMIHBIX )KU3HEHHBIX (DOPM, KOJUICKIIMH KUBOTHBIX,
YYaCTBYIONINX B Pa3IMYHBIX OMOTHYCCKUX B3aHMMOICHCTBHSIX.

JlabopaTopHasi pabora «BrIsiBIeHHE MPUCTIOCOOIECHUI OPraHU3MOB K BIUSHUIO CBETa.

JlabopaTopuasi pabGora «BbIsBIeHHE TPUCIIOCOOJICHUH  OPraHM3MOB K  BIIHMSHHIO
TEMIIEPATYpPhI».

JlabopaTopHasi paboTa « AHATOMHYECKHE OCOOCHHOCTH PACTECHUI M3 Pa3HBIX MECT OOUTAHHMSI.

Tema 8. Jkoj10rusi BUAOB M NOMYJIANMIT

DKOJOTHYECKHe XapaKTepucTUku nomynsuuu. [lonmynsius kak Ouonornyeckas cucrema. Poinb
HEOJAHOPOJHOCTH CPelibl, PU3HUECKUX 0aphepoB U OCOOEHHOCTEH OMOJIOTUH BUIIOB B (DOPMHUPOBAHUH
MPOCTPAHCTBEHHOM CTPYKTYphl momyssiiuii. OCHOBHBIE TOKA3aTENW MOMYJSIUU: YHCIEHHOCTb,
IJIOTHOCTh, BO3pPAcTHasi M MOJOBasi CTPYKTYpa, POKIAEMOCTb, MPUPOCT, TEMIT POCTA, CMEPTHOCTb,
MUTparusi.

DKkoyiornuueckas CTpykTypa mnomnyisuud. OreHka YHUCICHHOCTH Tomyisiuu. JluHamuka
MoNyJIAMK U €€ peryyisaius. buoTudeckuil MOTEHIMAN MOMyIsanuu. MojenrupoBaHue TUHAMUKH
nonynsauuu. Kpusble pocta yncieHHOCTH nomynsinuu. KpuBble BbDKMBaHUA. Perynsnus 4ucieHHOCTH
MOMYJISIIHI: polib ()aKTOPOB, 3aBUCALINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTUYECKUE CTPATETHH
BUJ0B (I- u K-cTpaTterun).

[lonsiTue 006 odKosornyeckoil Hume Buga. MecrooOutanue. MHoromepHas MOEIb
skosiornyecko Humun Jx.M. XarumHcona. Pa3zmepsl skonornueckor HuiiM. I[loreHuumaneHas u
peann30BaHHAS HUIIIU.

Bung kak cucrema mnonymamud. Apeansl BHAOB. BuAbl M WX JKU3HEHHBIE CTPATETHU.
DKOJIOTUYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTU TMOBEJACHUS U MUTPALUNA KUBOTHBIX. BUONOrMYeCKHEe MHBA3UU UYKEPOIHBIX
BHJIOB.

JdemMoHcTpanuu

[Toprper: Ix. Y. XatunHCOH.



Tabnmuiel U cxeMbl: «JKOJOTHYECKHE XapaKTePUCTHKU Tomynsuuny, «IIpocTpaHcTBeHHas
CTPYKTypa MomnyJsuun», «Bo3pacTHble nupamMuabl nonyasuun», «CKOpOCTh 3aCElIEHUsT IOBEPXHOCTH
3eMJIu pa3JIMuHbBIMU OpraHuzMamMmu», «Mogenb skonorudeckor Humm Jx. M. XatanHcoHay.

Ob6opynoBanue: repOapuu pacTeHUN, KOJIJICKIIUHU KUBOTHBIX.

JlaGopaTopHas padora «lIpucnocoOneHus ceMsH pacTEHHI K PacCeICHUIO».

Tema 9. Jkos0rus coodmecTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBs3M MEXIy OpraHu3sMamu B
OHolLIEHO3E.

DkocucTema Kak oTkpbiTas cuctema (A. JIx. Tencnan). OyHKIIMOHATBHBIE OJIOKH OPTraHW3MOB B
HKOCHUCTEME: MPOAYIIEHTHI, KOHCYMEHTHI, peayleHTbl. Tpoduueckue ypoBHu. Tpoduyeckune nenu u
cetu. Abuotnueckue 010ku sKocucTeM. [1ouBbI U MBI B 3KocucTeMax. KpyroBopoT BEImecTB M MOTOK
SHEPTUH B SKOCHUCTEME.

OcHoBHbIE TIOKa3aTeNM SKOCUCTeMbl. buomacca W mpoAyKuus. DKOJIOTUYECKUE MHUPaMHUJIbI
qrcen, OMoMacchl U YHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @Pnykmyayuu. HampaBneHHble
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKileccuu. [lepBUUHbIE U BTOPUYHBIE CYKIIECCUH M UX MTPUYUHBIL.
AHTpOIOreHHbIe BO3ICHCTBUS Ha cyKueccuu. KimnmakcHoe coobuiectBo. buopaznooOpasue u noinHoTa
KpPYroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipupoanble 3KOCUCTEMBL. JKocucmemvl 03€p U pek. IKocucmemvl MOpeli U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, nyCmbvlHb.

AHTpOINIOTEHHBIE ~ JKOCUCTeMBbl.  Arposkocuctema.  ArpoueHo3.  Pasnmuums — mexay
AHTPOIOTEHHBIMU U MPUPOAHBIMU IKOCUCTEMAMHU.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucrteM. [opoackas ¢opa u ¢ayHa.
CuHaHTponu3anus ropoackoit paynsl. buonornyeckoe u x034iCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJACHUCTBHI OpPraHU3MOB B JKOCHUCTEMAX.
Ponv rackaonozo s¢gpgpexma u 6u008-30upuxamopos (Knouegvlx 6ud08) 6 QYHKYUOHUPOBAHUU
skocucmem. IlepeHOC DSHEpPrUM M BEIIECTB MEXAY CMEXHBIMH DJKOCHCTEMAMH. Y CTONYMBOCTH
OpPraHMU3MOB, MOMYJISALMI U YKOCUCTEM B YCIIOBUSX €CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3JIEHCTBUM.

Mexanuzmvl 6030eticmsust 3a2psA3sHeHUll PAZHbIX MUN08 HA CYOOP2AHUBSMEHHOM, OP2AHUSMEHHOM,
NONYNAYUOHHOM U IKOCUCTNIEMHOM YPOBHSAX, OCHOBbI IKOIO2UYECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20
8o30eticmeusi. MeToJ0J0THsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIOT€HHBIX SKOCHCTEM.

JdemoncTpanuu

[Toptper: A. Jlxx. Tencau.

Tabmuiper u cxembl: «CTpykTypa OHOLIEHO3a», «DKOCHCTEMAa IIUPOKOIMCTBEHHOIO JIECay,
«JKocHCcTeMa XBOMHOro Jjeca», «DyHKIMOHAJIBHBIE TPYyNNbl OPraHU3MOB B JKOCHUCTEMEY,
«KpyroBopoT BemiecTB B 3kocucteMmey, «Llenu nuranus (mactouiHast, JeTpUTHAs)», « IKOIOrnyecKast
nupaMmzia yucen», «JKojorndyeckas nupamuga 0uomaccel», «IKOJOTHYecKas MUpaMuaa SHEPTUN,
«O0paszoBanue Oonora», «llepBuuHas cykueccusi», «BoccraHoBieHHE Jieca TMOCE MOXKapay,
«JKocucTeMa 03epa», «ArpoueHo3», «KpyroBopoT BeEIIECTB M IOTOK JHEPIUU B arpoleHO3e»,
«ITpumeps! ypOo3KoCHCTEMY.

O6opynoBanue: repOapuu pacTeHUH, KOJJIEKIIMA HACEKOMBIX, Uydesia MTUIl U 3BEpel, repoapun
KYJIbTYPHBIX U JTUKOPACTYLIUX PACTEHHH, aKBapUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTnyeckas padora «/3yyeHue u onucanue ypOo3KOCHCTEMBI».

JlaGopaTtopHas pabora «/3ydyenue pazHOOOpa3usi MENKUX IMOYBEHHBIX UJIEHHUCTOHOTMX B
Pa3HbIX SKOCHCTEMAX.

IKCKypeust «OKCKypcuss B THUIHMYHBIA OuoreoneHo3 (B AyOpaBy, Oepe3HSK, €JIbHUK, Ha
CYXOJOJIbHBIM WM OWMEHHBIH JIyT, 03€p0, 60I0TO)».



IKCKypcHusl «IKCKYpCHUs B arpO3KOCUCTEMY (HA IOJIE WM B TEIUIMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rnodanpHast IkocucTemMa

buocdepa — obmieruranerapruas 00oouka 3eMiId, TAe CYIMIECTBYET WM CYIIECTBOBAjA KU3Hb.
PazButue npeacrarnenuit o 6mocdepe B Tpynax 3. 3rocca. Yuenue B. U. Bepnanackoro o 6uocdepe.
Ob6nactu 6uocdeps u €€ cocta. JKuBoe BemecTBo 6nocdepsl U ero PyHKIUH.

3aKOHOMEPHOCTH cymiecTBoBaHuss Ouochepsl. OcobOeHHOCTH OuOCchepbl Kak II0OATBHOM
skocucTteMbl. JluHamuueckoe paBHoBecue B Ouocdepe. KpyroBopoTsl BelecTB U OMOreOXUMHYECKHE
UK (yriiepoaa, a3ota). PUTMHUUHOCTS siBIIeHUH B Onocdepe.

3oHanbHOCTh OuOchepsl. [lonarue o 6umome. OCHOBHBIE OMOMBI CYIIU: TYHIpa, XBOWHBIE Jieca,
CMEIIaHHbIE W IIWPOKOJUCTBEHHBIE JIeCa, CTENH, CaBaHHbI, IIYCTbIHH, TPOIMYECKUE JIeca,
BBICOKOTOpBsi. KiluMat, pacTUTENIbHBIN U KUBOTHBII MUP OMOMOB CYIIIH.

Ctpyktypa ¥ (YHKIHS >KMBBIX CHCTEM, OI[EHKAa MX PECypCHOr0 MOTEHIMana U OuocQepHbIX
hyHKIHIA.

JdemMoHcTpanuu

[Toptpetsl: B. U. Bepnaznckuii, 3. 3rocc.

Tabmumer u cxemsl: «l'eocdepsr 3emnn», «Kpyroopor azora B mpupone», «KpyroBopor
yriaepoaa B mpupoze», «KpyroBopor kuciopoga B mpupoae», «KpyroBopoT BoIbI B MHPUPOIEY,
«OcHoBHbIe OuOMBI cymmy, «Knumatndeckue mosica 3emnun», «TyHnpay, «Taitray, «CmeniaHHbIM
necy, «lupokonucTBeHHBIH Jiecy, «Ctenby, «CaBanHay, «[lycTbinsy, « Tponudeckuii Jec.

Ob6opynoBanue: repOapuy pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YestoBek M OKpYKawIIas cpeaa

DKOJIOTUYECKHE KPU3KCHI M MX MPUYMHBL. Bo3jmelicTBrue uenoBeka Ha Ouocdepy. 3arps3HeHue
BO3AYIIHOM cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOJHOW cpeabl. OxpaHa BOJHBIX PECYPCOB.
Pa3pymenue nouBsl. OXxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpONOTreHHOE BO3ACHCTBUE HA PACTUTENBHBIN U KUBOTHBIM Mup. OXpaHa pacTUTENBHOTO U
AKUBOTHOrOo Mupa. OCHOBHbIE NPHUHLMIIBI OXpaHbl Npupoabl. KpacHsle kHuru. Ocobo oxpaHsiembie
npupoanbie Teppuropun (OOIIT). borannueckue caabl U 30010rMUECKUE TAPKH.

OcCHOBHbBIE TPUHIUIBI yCTONYMBOTO pPa3BUTHUS UEJIOBEUECTBA M MPUPOABL. ParmoHagbHOE
IIPUPOJIOTIONIB30BAaHNUE U COXpaHEHUE OMOJIOrHUecKoro pasHooopasus 3eminu. O0mmue 3aKOHOMEPHOCTH
IJI00AJBHBIX 3KOJOTHYECKUX KpHU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpU3HMCa M €ro BEpOsTHBIE
MIOCJIEZICTBUSI.

Pa3BuTHe METOJ0B MOHHMTOPHMHTA Pa3BUTHS OMACHBIX TEXHOTEHHBIX MporeccoB. Cucmemuvlie
ucciedosanusi nepexooa K  pecypcocbepezaroujeti U  KOHKYPEHMOCHOCOOHOU — SHepeemuxe.
buonocuueckoe pasnoobpazue u o6uopecypcwi. Hayuonanouvie uHopmayuonusie cucmembl,
obecneuusaiowue 00CmMyn K UH@Gopmayuu no cOCMosHUIO OmoeabHblX U008 u dkocucmem. OcHogul
9KOpeaduIUmayuy IKOCUCmem U cnocobos 6opvovl ¢ buonospedcoenusmu. Pexonempykyus mopckux
U HA3EMHBIX IKOCUCTEM.

JdemMoHcTpanuu

Tabmuubl U cxembl: «3arps3HeHue atMocheps», «3arpsa3HeHue ruapochepsl», «3arpsi3HEHHE
nouBb», «llapHukoBbIii 3ddexT», «Ocobo oxpaHseMble TPUPOIHBIE TeppuUTOpUN», «Moaenu
yIPaBISIEMOTO MUPAY.

Ob6opynoBanue: doTtorpadun OXpaHIEMBIX PACTCHHH W >KUBOTHBIX KpacHoi kuuru Poccuiickoit
®enepannn, KpacHOl KHUTH pervuoHa.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOT'NA HA
YPOBHE CPEJHEI'O OBHIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI



@I'OC COO ycranaBiauBaeT TpeOOBaHHS K pe3yabTaTaM OCBOCHHUS O0YYaIOIIUMHUCS MPOrpamMM
cpeaHero o01ero oopazoBaHus: TUYHOCTHBIE, METAIIPEAMETHBIC U IIPEIMETHEIE.

B crpykType JHMYHOCTHBIX pE3yJIbTaTOB OCBOEHUS MIPOrpaMMbl IO OWOJOTMH BbIIEIEHBI
CJIEYIOIIME COCTABJISIONINE: OCO3HAHNE O0yYalOUMMUCS POCCUNCKON TPaXKIAaHCKOM UACHTUYHOCTU —
TFOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOATEIBHOCTH M CAMOOINPEIEIICHUIO, Haluyue MOmusayuu K
00y4eHHI0 OWOJIOTHH, YeleHanpasieHHoe passumiue BHYTPEHHHX YOSKICHMH JHMYHOCTH HA OCHOBE
KJIFOUEBBIX [IECHHOCTEH M HUCTOPUYECKUX TPATUIUI pa3BUTUSL OUOJIOTMYECKOT0 3HAHUS, 20MOBHOCHb U
cnocobHocms 00YYaIOIUXCsl PYKOBOJACTBOBATHCA B CBOCH AESITENBHOCTH LEHHOCTHO-CMBICIIOBBIMU
YCTAaHOBKAMH, MPUCYUIUMH CHCTEME OHOJOTUYECKOr0 OOpa30BaHUS, HaAIUyue HNpPABOCOIHAHUSA
9KOJIOTMUYECKOH KYJIBTYPBl, CHOCOOHOCMU CMABUMb 1€ U CTPOUTD )KU3HEHHbIE TJIAHBI.

JIMYHOCTHBIE PE3YNbTAaThl OCBOEHHUS MPOrpaMMbl MO OWOJOTHH JOCTHTalOTCS B EIMHCTBE
y4eOHOM M BOCHUTATENBHOM JI€ATEIbHOCTH B COOTBETCTBHUM C TPAAUIMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, HUCTOPHYECKHMMH W JYXOBHO-HPAaBCTBEHHBIMH IEHHOCTSMH, HPUHATHIMU B
o0IIecTBE NpaBWIAMH M HOPMaMH TIOBEJACHHUS M CIIOCOOCTBYIOT TIpoIleccaM CaMOIO3HaHUA,
CaMOBOCIIUTAaHHUS M CAMOpPA3BHUTHUS, PAa3BUTHA BHYTPEHHEW MO3ULUHU JIMYHOCTH, MATPUOTH3MA H
YBOKEHUA K 3aKOHY U TPABOMNOPSAIKY, YENOBEKY Tpylda U CTapIIeMy IOKOJIEHHUIO, B3aHMHOIO
yBa)KEHUS, OEPEKHOr0 OTHOMICHMS] K KYJIbTYpPHOMY HACIEAWIO M TPAJAMIUSIM MHOTOHAIIMOHATHHOTO
Hapoza Poccuiickoii @enepannu, NpUpoJe U OKPYKAIOIIEH cpee.

JIMYHOCTHBIE PE3YNIbTAaThl OCBOCHUS YUeOHOTo mpeamera «bHONMOTHS» TOIHKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYarolUXcs PYKOBOJACTBOBAThCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpPWEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX YOEKICHHIA,
COOTBETCTBYIOIINX TPAJAUIUOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBA, PACIIMPEHUE KXUIHECHHOTO
OIBITa W ONBITA AEATEIBHOCTH B TPOIECCE PEATM3alMK OCHOBHBIX HAINpPABICHUH BOCIUTATEIHHOM
NeSITeIbHOCTH, B TOM YHUCIIE B YaCTHU:

1) rpakaIaHCKOro BOCIUTAHUS:

c(OPMHPOBAHHOCTH TPAXKIAHCKON MO3UIMK O0YUYArOMIErocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCHICKOTO OOIIECTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IPaB U 00sI3aHHOCTEH, YBa)KEHUE 3aKOHA U ITPABONOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW MEATENbHOCTH NPU CO3JaHMM Y4YEOHBIX MPOEKTOB,
pelnieHnn yaeOHBIX U MMO3HABATEIBHBIX 3a71a4, BRITIOJTHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ONpPENENsITh COOCTBEHHYIO MO3UIIMI0 MO OTHOUIEHUIO K SBJIEHUSM COBPEMEHHOMU
KHU3HU U OOBSICHATH €€;

YMEHHUE YUYUTHIBaTh B CBOUX JEHCTBHSIX HEOOXOAMMOCTb KOHCTPYKTHBHOI'O B3aMMOAEHUCTBUS
JOZIeH C pa3HBIMHU YOCKACHUSMH, KYIbTYPHBIMHU IIEHHOCTSIMU M COLIMAIBHBIM TIOJIOKECHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IIPOIECCE COBMECTHOTO BBINIOJHEHHS  y4YEOHBIX,
M03HABATENbHBIX U MCCIE0BATENbCKUX 3a/1a4, YBAXUTEIBHOTO OTHOLIEHHS K MHEHHUIO OIMOHEHTOB
pU 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKaHMS;

TOTOBHOCTH K TYMaHHUTapHOM U BOJIOHTEPCKOM JIEATETHHOCTH;

2) NaTPpHOTHYECKOT0 BOCTIMTAHUS:

c(OPMHPOBAHHOCTh POCCHMCKON TpakJaHCKOW HAEHTUYHOCTH, MAaTPHOTH3Ma, YBAXKEHHUS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH Iepen PonmHON, TopaocTH 3a cBOM Kpaii, cBoro Poauny,
CBOM S3BIK U KYJIBTYPY, NPOIIJIOE U HACTOSAIIEe MHOTOHAI[MOHAIbHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIEHHE K MPHUPOJHOMY HACIECIUI0 M TAMATHUKAM TPUPOIBI, JOCTIKEHHSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIOCOOHOCTh OLIEHUBATh BKJAJ POCCHUMCKHX YU€HBIX B CTaHOBJECHHE W pa3BUTHE OMOJIOTHH,
MTOHWMAaHWsI 3HAYEeHHUs1 OMOJIOTHH B TMO3HAHUH 3aKOHOB IPHPOJIBI, B )KU3HH YEJIOBEKa M COBPEMEHHOTO
00I1eCTBa;



ujeitHas yoexkIEHHOCTh, TOTOBHOCTh K CIY)XCHHIO U 3ammure OTedecTBa, OTBETCTBEHHOCTh 3a
ero cyanoy;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HAPOa;

c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEICHHS;

CIIOCOOHOCTh OIEHUBATh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYAyIIero;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJHUTENSAM, CO3JAHMI0 CEMbU HAa OCHOBE OCO3HAHHOI'O
MPUHATUSA LUEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUH C TPaAULIMAMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOro BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYash SCTETHKY ObITa, HAYYHOIO M TEXHUYECKOIO
TBOPUYECTBA, CIIOPTa, TPYAA, OOIIECTBEHHBIX OTHOLICHHIA;

IMOHUMAaHNE SMOLIMOHAIIBHOTO BO3JAEHCTBUS AKUBOU MPUPOJIbI U €€ HEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B PA3HBIX BUJAX MCKYCCTBA, CTPEMJICHUE MPOSIBIATH KauecTBa
TBOPYECKOH JIMYHOCTH;

5) ¢pusznuyeckoro BocnuTaHus, GOpMHUPOBAHUSA KYJIbTYPbI 310POBbS U 3MOLHMOHAJILHOIO
os1aromosty4us:

MMOHMMAaHUE W peah3alus 30pOBOro M 0Oe30macHOro obOpasza >KM3HU (370pOBOE MHUTAHUE,
COONIOICHNE TUTHEHUYECKUX MPaBHJI U HOPM, COAIAaHCHPOBAHHBINM PEXUM 3aHATHH M OTIBIXA,
perynspHasi (pu3nueckas aKTUBHOCTB), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (PM3HUECKOMY U ICUXUYECKOMY 37[0POBBIO;

MMOHMMAaHUE LIEHHOCTU MPaBUJI UHAUBUIYATLHOTO U KOJUIEKTUBHOTO O€30I1aCHOTO MOBEICHUS B
CUTYALUSIX, YTPOXKAIOUIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHWE TIOCIEACTBUA U HENPUATUS BPEIHBIX NPUBBIYEK (YIOTPEOJICHHS aIKOTOoJs,
HapKOTUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

TOTOBHOCTh K AKTHUBHOM J€ATEIBbHOCTH TEXHOJOTMYECKOM M COLMAIbHOM HaIlpaBIE€HHOCTH,
CIIOCOOHOCTh UHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSATENILHO BHITIOJIHATH TaKYIO JI€SITEIbHOCTD;

WHTEpEC K pa3iuuHbiM chepaM npodecCHoHaTbHON ACSITENIBbHOCTH, YMEHUE COBEpIIAThH
OCO3HAHHBIN BEIOOP Oynyiiel mpodeccuu 1 peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO Ha IPOTSHKEHUH BCEH KHU3HU;

7) IKOJIOTMYECKOT0 BOCIIMTAHMS:

9KOJIOTUYECKH 1Ie7IeCO00pa3Hoe OTHOIIEHHE K MPHUPOAEC KaK HCTOYHHMKY JKM3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHA OSKOJOTHMYECKOHW KyIbTYpbl: TPUOOpPETEHHE ONbITa IUIAHWPOBAHUS
MOCTYTIKOB M OLICHKH WX BO3MOXKHBIX TTOCIICJICTBUM JIJISI OKPYXKAIOIIEH CPeIbl;

OCO3HaHUE TJI00ATILHOTO XapaKTepa KOJIOTHIECKUX MPOoOJIeM U MyTel UX PEIICHUS;

CIOCOOHOCTH HCIIONIb30BaTh MPUOOpETaeMble MPU U3YYCHUH OWOJOTHH 3HAHWS M YMEHUS TpU
pelieHny TMpoOieM, CBSI3aHHBIX C PAIMOHAIBHBIM MPHUPOJONOIB30BaHUEM (COOIOIEHHE TPABHII
TOBEJICHUSI B TIPUPOJIE, HAMPABICHHBIX HA COXpPAaHEHHWE PABHOBECHS B SKOCHCTEMaX, OXpaHy BHJIOB,
IKOCUCTEM, OoCchepsl);

AKTUBHOE HEIPUSATUE JACUCTBUH, MPUHOCIIIMX BPEA OKPYKAIOUIEH MPUPOJHON cpele, yMEeHue
MIPOTHO3UPOBATh HEOIATONMPUSITHBIE KOJOTUYECKUE TMOCIEICTBUS MPEANPUHUMACMBIX JCUCTBUN U
MpeA0TBpaIaTh UX;

HaJU4Yhe Pa3BUTOTO JKOJOTHYECKOTO MBINUICHHUS, OKOJOTHYECKONW KYyJIbTYpHl, OIBITA
NEeSATEIbHOCTH YKOJIOTMYECKON HAaNpaBJIE€HHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI UMHU B TIO3HABATEILHOM,



KOMMYHUKATUBHON ¥ COLMAJIBHON ITPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHUYECKOU JNEATEIbHOCTH
9KOJIOTMYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHUSA:

Cc(OPMHUPOBAHHOCTE MHPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYK{ U OOIIECTBEHHOM MPaKTHUKH, OCHOBAHHOTO Ha JUAJIOTE KYJIbTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJIMKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE S3BIKOBOM M YHMTATEJIBCKOW KYJBTYpbl KakK CpEICTBa B3aUMOJEHCTBUSA
MEXy JIFOIbMU U IIO3HAHMS MUPA;

IIOHMMaHue creuu(uky OHOJIOTMM KaK HayKd, OCO3HaHMs €€ poiau B (opMuUpOBaHHU
paMOHATBFHOTO HAyYHOT'O MBIIUICHUS, CO3/IaHUH IIETIOCTHOTO MPEICTaBICHUS 00 OKPY)KAOLIeM MHUpe
KaK O €JUHCTBE INPUPOJbl, YEJIOBEKAa M OOIIECTBA, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH U
peLeHny IpodIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHUS;

yOexIEHHOCTh B 3HAYMMOCTH OMOJIOTHH Ul COBPEMEHHOM IIMBUIM3ALMU: 00ecrieueHs] HOBOTO
YPOBHS pa3BUTHUS MEIWIUHBI, CO3[JaHHE IEPCIEKTUBHBIX OMOTEXHOJOIMH, CHOCOOHBIX peIIaTh
pecypcHble TpoOIEeMbl pa3BUTHS 4YEJIOBEYECTBA, IIOMCKA MyTEH BbIXOJA W3 TJI0OAIBHBIX
9KOJIOTUYECKUX MpolieM M oOecreueHHs Iepexoja K YCTOMUMBOMY pPa3BUTHIO, PALMOHAIBHOMY
MCIOJIb30BAHUIO IIPUPOAHBIX PECYPCOB M (POPMUPOBAHHUIO HOBBIX CTAHAAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TMOJNyYCHHH OWOJOTHYECKUMX 3HAHMK B IESAX IOBBIIICHHUS OOIIEH
KYJIbTypBl, €CTECTBEHHO-HayYHOW TPAMOTHOCTH, KaK COCTaBHOM 4YacTh (yHKIHOHAJIHHON
IpaMOTHOCTH O0y4arouuxcs, popMupyemMoi npu U3y4eHuu OUoJIorTuy;

IIOHMMAaHUE CYIIHOCTH METOJOB II03HAHHUSA, MHCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BATh MOIy4aeMble 3HAHUS ISl aHAIH3a U OOBSCHEHHS SIBIICHHIA OKPY>KAOIIETO
MHUpa U IOPOUCXOASIIMX B HEM M3MEHEHHI, yMEHME JeslaTh 0OOOCHOBAaHHBIE 3aKJIIOUEHUS HA OCHOBE
Hay4HbIX ()aKTOB U UMEIOIUXCS JAHHBIX C LENbIO MTOJYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOATENIBHO UCHOJIb30BATh OMOJIOTHYECKUE 3HAHUSA TSl peLeHUs IpobiieM B
peanbHBIX KU3HEHHBIX CUTYalLMIX;

OCO3HaHUE IIEHHOCTH HAy4YHOM JEATEIbHOCTH, TI'OTOBHOCTH OCYUIECTBJISATH IHPOEKTHYIO U
HCCIIEA0BATENIBCKYIO ACATENBHOCTh UHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CITIOCOOHOCTB K HEIIPEPHIBHOMY 00Pa30BaHUIO U CAaMOOOPa30BaHUIO, K aKTUBHOMY
MIOJIYYE€HHUIO HOBBIX 3HAHUH MO OMOJIOTMH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble pe3yibTaThl OCBOGHHMA y4yeOHoro mnpenmera «buonorus» BKIIOYAIOT:
3HauMMble U1 (OPMHPOBAHHS  MHPOBO33PEHHS  OOYHYAIOIMIMXCS  MEXIUCIUILTMHAPHBIE
(MexmpenMeTHbIe) OoOlLIeHayYHbIE MOHSTHS, OTPAXKAIOLIUE IIEIOCTHOCTh HAyYHOW KapTUHBI MHpa U
CHelU(pUKY METOJOB IO3HAHMS, HCIHOJb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, 3HEPIHs,
SBJICHHE, MPOLECC, CUCTeMa, HaY4YHbIM (akT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclieloBaHle, HaONIo/IeHUe, W3MEpeHUe, HKCIEPUMEHT M JpYyrue); YHHUBEpCaJbHblE YdeOHBbIE
neicTBus (MO3HaBaTeNbHbIE, KOMMYHUKAaTUBHBIE, PErYISTUBHBIE), oOecneunBarone (HopMUpoBaHUe
(YHKIIMOHATBHOW TIpPaMOTHOCTH M COLMAIbHONW KOMIIETEHIIMM OOYy4aloluXcs; CHOCOOHOCTh
00yJaroIuxcs HUCMOJb30BaTh OCBOEGHHBIE MEXIMCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUSA H
YHUBEpCaJbHbIC YueOHbIE ISHCTBHS B TO3HABATEIBHOM U COIMAILHON MPAaKTHKE.

B pesynbrare n3ydennsi OMOJIOTHH Ha YPOBHE CPEHEro O0IIero 00pa3oBaHus y 00ydaromerocs
OyayT chopMUPOBaHBI MO3HABATEIbHBIE YHHUBEpPCAIbHbIE Yy4YeOHbIE NEUCTBUS, KOMMYHUKATHBHbBIE
YHUBEpCaJbHbIC YUeOHbIE IeHCTBUS, PETYIATHBHbIE YHUBEPCAJIbHBIE YUeOHbIE JeHCTBUS, COBMECTHAs
NESTENBHOCTD.



MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHS MPOTPAMMBI CPEAHETO 00IIero oOpa3oBaHUs TOJKHBI
OTpaXkaTh:

OBiageHne yHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO ~ (OPMYJMPOBATh M  aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBath €
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPHUEMBI JIOTUYECKOTO MBIIUICHUS (aHaIn3a, CHHTE3a,
CpaBHEHUs, KiIacCU(pUKAIUU, 0000IIEHHUS), PACKPBIBATH CMBICI OMOJOTHYECKUX TOHSTHH (BBIACIATH
WX XapaKTepHble MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSAMU);

OTIPECIIATH e ACSITeILHOCTH, 3a/1aBast TAPpaMETPhl U KPUTEPHUH MX JTIOCTHXKEHUS, COOTHOCHTD
PE3YNIBTATHI JEATEIILHOCTH C TTOCTABIICHHBIMHU IEJISIMH;

HCIOJIb30BaTh OMOJOTMYECKHUE MOHITHS JIUIsl 00bsICHEHUS (DAKTOB U SIBJICHUI KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHUBHBIC, JACAYKTUBHBIC, 110 aHAJIOTHUU), BBIABIATH
3aKOHOMEPHOCTH W TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (DOPMYIHPOBATH BHIBOJIBI U
3aKJTFOUCHUS;

MPUMEHITh CXEMHO-MOJICJIbHBIE CpEJICTBA ISl MPEACTABICHHUS CYIIECTBEHHBIX CBSI3ed H
OTHONIICHUH B H3y4aeMbIX OHMOJOTMYECKMX OOBEKTaxX, a TakKe MPOTUBOPEUUH pa3HOro poja,
BBISIBJICHHBIX B PA3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabareiBaTh IUTAH PENICHHS TPOOJIEMBbI ¢ YIETOM aHajIM3a MMEIOIIUXCS MaTepUATBHBIX U
HeMaTepUaIbHBIX PECypCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBHE pE3YJIbTATOB IIENIAM,
OIICHUBATH PUCKU MOCIICICTBUH JICITEILHOCTH;

KOOPJIMHUPOBATh U  BHINOJTHATH pabOTy B  YCIOBUSX PEATbHOrO, BHPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TEHCTBUS:

BIIQJICTh HABBIKAMHU y4eOHO-MCCIIEOBATEIHCKONH H IMPOCKTHOH JEATeIbHOCTH, HaBBIKAMH
paspelieHuss mpoOsieM, CIOCOOHOCThIO M TOTOBHOCTHIO K CaMOCTOSITEIbHOMY IIOMCKY METO/OB
pelIeHUs MPAKTUUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB MIO3HAHUS;

WCIOJIb30BaTh PAa3JIMYHBIE BHJIBI JACSITCILHOCTH TIO TIOJNYYCHHIO HOBOTO 3HAHUSA, €0
WHTEPIIPETAINH, TPEOOPA30BAHUIO H MPUMEHEHHIO B YUCOHBIX CHTYAIIHSIX, B TOM YHCJIC TIPH CO3IaHUN
y4eOHBIX U COIMABHBIX TPOEKTOB;

dbopMupoBaTh HAy4YHBIA THIT MBIIUIEHUS, BIAJAETh HAYYHOH TEPMHUHOJOTHEH, KIIOYEBBIMU
TMOHATHSIMH M METOJIaMU;

CTaBUTb U (POPMYJIHPOBATH COOCTBEHHBIC 3aJaud B OOpa30BaTENbHON JCATEIHHOCTH W
KU3HEHHBIX CUTYaIIHIX;

BBISIBJISITH IPUYUHHO-CIIEJCTBEHHBIE CBSA3HM U aKTyaJHU3WpOBATh 3ajauy, BBIIBUTaTh TUIIOTE3Y €€
pelIeHUs, HAXOJIUTh apTYMEHTHI JJI JOKA3aTeIbCTBA CBOWX YTBEPXKICHUWH, 3a/JaBaTh MapaMeTphl U
KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh MOTYYCHHBIE B XOJI€ PEUICHHS 3a7aud Pe3yabTaThl, KpUTHUECKHA OICHUBATh MX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OIECHUBAThH MIPHOOPETEHHBIHN OITBIT;

OCYIIIECTBIIATH IIEJICHANIPABIICHHBI TIOMCK TIEpEeHOCa CPEACTB M CIIOCOOOB JCHCTBUS B
npoeccHoHABHYIO Cpeny;

yYMETb MIEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U MPAKTUYECKYIO 00JIACTH KU3HENCATEIbHOCTH;

YMETh HHTETPHUPOBATh 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC HJICH, IIPE]IaraTh OPUTHHAIBHBIC TTOIXO0/IbI M PEIICHUS, CTABUTH MPOOIEMBI 1
3a/1a4d, JOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.



3) paGora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3IMUHBIX HCTOUHUKAX UH(OpMAIMK (TEKCTEe y4eOHOro mocoOusi, Hay4HO-
HOMYJISIPHOI JInTepaType, OMOIOTMYECKHX CIIOBAPAX U CIIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX,
B lHTEpHeTe), aHAIM3UPOBaTh HHPOPMALIUIO PA3IMYHBIX BUIOB U (YOPM IIPEICTABICHUS, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh M HEPOTUBOPEUHBOCTD;

¢dbopMynHpoOBaTh 3ampOCHl M MPHUMEHSATh pa3NWYHBIE METOJbl TPU TOUCKE H 0TOOpe
Ouosiornyeckoil uHpopMaIy, He0OXOIUMOM /7S BHIIIOJIHEHUS YUeOHbIX 3a1a4;

IpUOOpeTaTh OMNBIT  HCHOJb30BAHUSA HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
COBEPILLIEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIIOIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMANbHYIO  (OpMy  MpEACTaBICHHS  OHWOJIIOTHYECKOM
uHpopmanuu (cxemsl, rpaduKu, TMarpaMMbl, TaOJIHUIIBI, PUCYHKH U APYTOe);

UCIOJb30BaTh HAY4HbIM S3bIK B KayecTBE CpEACTBa IpU paboTe ¢ OUOJOTrMYEcKOu
uHbopMalMel: NPUMEHATb XHUMHUYECKHe, (U3MYEeCKHEe M MaTeMaTU4ecKHe 3HAaKu U CHUMBOJIBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKJIATYpY, HCIOIB30BaTh ©  MPeoOpa3oBBIBaTH  3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISITHOCTH;

BJIaJIeTh HAaBbIKAMM PaclO3HaBaHMs U 3alUThl UH(pOpMAMK, HHPOPMALMOHHOW 0€30MacHOCTH
JIMYHOCTH.

OgJaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUSIMU:

1) oOmenmue:

OCYILLECTBIATh KOMMYHHUKAIIMK BO BCeX c(epax KM3HM, aKTUBHO y4acTBOBaTbh B JUAJIOre WU
JMCKYCCHM TIO CYLIECTBY 0OCYKIAaeMoil TeMbl (YMEHME 3a/laBaTh BONPOCHI, BHICKA3bIBATh CY)KJIEHUS
OTHOCHUTEIIFHO BBINIOJHEHUS TIpeIIaraéMoil 3afadd, YYUTHIBATb HMHTEPEChl M COTJIACOBAHHOCTD
MO3UIHN APYTUX YYACTHUKOB TMAJIOTA MITH TUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHbIE CPEACTBA OOILEHUS, NOHUMATh 3HAUYEHUE COLMAIBHBIX 3HAKOB,
IPENOCHIIIOK BO3HUKHOBEHMSI KOH(DJIMKTHBIX CHUTyalUH, yMeThb CMSryaTb KOH(DIUKTBI U BECTH
MIEPErOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMU OOICHUS M B3aUMOJCHCTBHS, IOHUMATh HAMEPEHUS JIPYTUX
JOAeH, TPOSIBIATh YBAKHUTEIbHOE OTHOIIEHHWE K COOECeHMKY M B KOPpPEKTHOH (opme
(bopMyIMpPOBATH CBOU BO3PAKEHHUS;

Pa3BEPHYTO M JJOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOJIH30BAHNUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHasI 1eSITeJIbHOCTh:

MIOHMMaTh W HCIHOJb30BATh IPEUMYILECTBA KOMAaHIHOW M HWHIMBUAYAJIBHOW pabOThl MpH
peleHnH OMOIOTHYecKOi MpoOIeMbl, 000CHOBBIBaTh HEOOXOJUMOCTh IPUMEHEHUS IPYNIIOBBIX (HOpM
B3aMMO/JICHCTBUS NPU pEeLICHUH yueOHOU 3a1auH;

BBIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX JEHCTBUH C Y4€TOM OOIIWX WHTEPECOB U
BO3MOKHOCTEH Ka)KJ0r0 WieHa KOJUIEKTHUBA;

IIPUHUMATD LI€JM COBMECTHOM JIeATeNbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JIEHCTBUS 110
€€ JOCTHKEHHIO: COCTAaBJAThH IUIAH JEHCTBHM, pacCHpenessAiTh POJNIM C y4ETOM MHEHHHM YYaCTHUKOB,
00CyX1aTh pe3yJIbTaThl COBMECTHOU paboTHI;

OLIEHUBATh KAa4eCTBO CBOETO BKJIAJa M KaXXIOr0 YYacTHMKA KOMAaH[bl B OOLIMI pe3ynbTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

mpe/uiaraTh HOBBIE TPOEKTHI, OIICHWBAaTh HWJCH C TIO3UIMH HOBH3HBI, OPHUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYIIECTBIATh MO3UTUBHOE CTPATETHUECKOE MOBEACHUE B PA3IUYHBIX CUTYalUAX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

Ogianenne yHUBEPCAIbLHBIMH PeryJssTHBHBIMU 1€ CTBUSAMU:

1) camoopranu3samus:



UCIOJIb30BATh OMOJIOrMYECKHe 3HAHUS IS BBISIBICHUS IPOOJIEM M UX PEUICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYaIUsIX;

BbIOMpPAaTh Ha OCHOBE OMOJIOIMYECKMX 3HAHWM LEJIEBbIE U CMBICIOBBIE YCTAaHOBKM B CBOUX
JNEUCTBUAX M IOCTYIKaXx IO OTHOUICHHIO K JKMBOW IPUPOJE, CBOEMY 3I0POBBI0 U 3J0POBBIO
OKPYKaIOILUX;

CaMOCTOSITENTLHO OCYIIECTBIISITh MO3HABATEIbHYIO JCSITEIbHOCTD, BBISBIATH IPOOJIEMBI, CTAaBUTh
1 GOpMyIHPOBaTh COOCTBEHHBIE 33/1a4M B 00Pa30BaTE/IbHON JAESATEIbHOCTH U )KU3HEHHbBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH pEIleHUs MpoOJieMbl C Y4ETOM HUMEIOIUXCA PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U IIPEIIOYTEHUN;

JIaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacmpsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHUIO W TPOSBICHUIO INIHPOKOH SPYIUIMH B pa3HBIX 001acTsIX
3HaHUi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyalusM, BHOCHTb KOPPEKTHBBI B JESITEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIQJICTh HABBIKAMU ITI03HABaTENIbHOW pe(IeKCHHM KaK OCO3HAHWS COBEPIIACMBIX IEHCTBHHA WU
MBICIMTENbHBIX IPOIECCOB, UX PE3YyIbTATOB U OCHOBAHWM, UCIOJB30BaTh NMPUEMBI peduieKCuu A
OLIEHKU CUTYyalllH, BBIOOpA BEPHOT'O PELLICHMUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHUKCHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YNIbTATOB JAESITEIBHOCTH;

3) npuHsITHE CeOsl U APYTHX:

IIPUHUMATD ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX [IPU aHAIU3€ PE3YIIbTATOB IEATEIBHOCTH;

IPU3HABATh CBOE IIPAaBO U MPABO APYTUX Ha OMINOKY;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MU C MO3ULIUH JPYroro 4eaoBeka.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yiabTaThl OCBOEHMSI colep)kaHus ydyeOHoro mnpeamera «buonorus» Ha
yriIyOJIEHHOM YPOBHE OpPHUEHTHPOBAaHbI Ha obecrieueHrne MPOPUILHOTO OOYYEHHS O00YyJarouuxcs
O6uosiornu. OHM BKIIOYAIOT: crieMU(HUUEcKUe A OMOJOTUU HaydHble 3HAHUS, YMEHHUS M CIIOCOObI
JeUCTBUI 1O OCBOEHMIO, MHTEpIIpPETAallMM M IMpeoOpa3oBaHUIO 3HAHUM, BHJBI JESATEIBLHOCTH I10
MOJIYYEHUIO HOBBIX 3HAHMNW U HMX MNPUMEHEHUIO B pA3IUYHBIX YYEOHBIX, a TaKK€ B pealbHbIX
KU3HEHHBIX cuTyalusax. [IpenmeTHbie pe3yabTaTsl IPEACTABIEHbI 10 TOJaM U3yUeHUS.

[IpenmeTHble pe3ynabTaTbl OCBOGHHUsI yueOHoro mnpeamera «buonorus» B 10 knacce NOIKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE€ U pPOJM OMOJIOTHHM B CHCTEME E€CTECTBEHHBIX HayK, B
(OpMUPOBAHUM €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B MO3HAHWU 3aKOHOB MPHUPOABI U PEIICHUU
npobJeM PaLMOHATIBHOIO MPHUPOJIONONIB30BAaHMS, O BKJIAAE POCCHUMCKMX M 3apyOexHBIX YUYEHBIX B
pa3BuTHE OMOJIOTHH;

BJIJICHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAaeT: OCHOBOIIOJAraromye
OMOJOrMYEeCKHEe TEPMHMHBI M TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTabolu3M, TOMEeOoCTas,
CaMOpEryJIslLUs, CaMOBOCIIPOU3BEJICHHE, HACIEACTBEHHOCTh, HM3MEHUYMBOCTb, POCT U pPa3BUTHE),
Ouosiornyeckue teopuu (kiaerouynas teopus T. IlIBanna, M. Illneiinena, P. Bupxoa, xpoMocoMHas
Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. Y. BaBmwioBa — o meHTpax MHOTo0Opasus u
MIPOUCXOXKACHNUS KYJIbTYPHBIX PAaCTEHHil), 3aKOHBI (€AMHO00pa3us MOTOMKOB IMEPBOTO IMOKOJICHHUS,



pacIlerieHusl, YUCTOThI TaMeT, HE3aBUCUMOTO HacjenoBaHusi I. MeHens, TOMOJIOTUYECKUX PSIOB B
HacneAcTBeHHOM n3menunBocty H. M. BaBuiioBa), mpyHIUIBL (KOMILIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMM METOJaM{ HAy4yHOTO II03HAHUS, HCHOJIb3YEMbIX B OHOJIOTHYECKUX
HCCIIEIOBAaHMIX KUBBIX 00BEKTOB (OMHCAHKE, U3MEPEHHE, HAOII0IEHUE, SKCIIEPUMEHT);

YMEHHUE BBIACIATh CYIIECTBCHHbIC TPU3HAKU: BUPYCOB, KJIETOK NPOKAPUOT U DYKAPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OpPraHW3MOB, B TOM 4HCIE OakTepwii, TpuOOB, PaCTCHHIA,
KUBOTHBIX M YEJIOBEKAa, CTPOCHHsSI OPraHOB M CHCTEM OpPraHOB DPACTEHUM, *UBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEICATEIILHOCTH, MPOTEKAIOIINX B OpraHU3MaxX PAcTeHUU, >KMBOTHBIX M YEJIOBEKa,
OMOJIOTMYECKHX IIPOIIECCOB: OOMEHa BeEmIecTB (MeTaboJM3M), MpeBpaIleHus dHEPruu, OpOKeHHS,
aBTOTPO(HOrO U TeTepOTPO(GHOTO THUIIOB MHUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeHo3a,
raMeToreHes3a, SMOpPHOreHe3a, MOCTIMOPHUOHAIBHOTO DPA3BUTHUSA, PAa3MHOKEHHS, WHIMBHIYaTbHOTO
pa3BUTHA OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBHS T'€HOB, reTepo3rca, HICKYCCTBEHHOTO 0TO0DAa;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3M MEXAY OpPraHOMIAMH KIETKM M UX (QYHKIUSIMU,
CTPOCHHEM KJIETOK pPa3HBIX TKaHEH W WX (YHKIUSMHU, MEXKIYy OpraHAMH M CUCTEMaMH OPTaHOB Y
paCTEeHHMIA, JKUBOTHBIX M YEJIOBEKA U WX (YHKIUSMH, MEKIY CHCTEMaMH OPTraHOB M MX (PYHKIIHSIMH,
MeXay dTanamMu oOMeHa BEIIeCTB, dTalaMH KIETOYHOTO LUKIA U JKU3HEHHBIX IIUKJIOB OPraHU3MOB,
sTanamMu 3MOPUOHATBHOTO Pa3BUTHS, TE€HOTHIIOM U (EHOTUNIOM, (PEHOTUIIOM U (DaKTOpamH Cpeibl
o0UTaAHUS;

YMEHHE BBISIBJISITH OTIUYHUTCIBHBIC TPU3HAKH JKUBBIX CHCTEM, B TOM WYHCJIEC PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIHUE apPTryMEHTHI, OMOJOTHMYECKYI) TEPMUHOJIOTHIO H
CHMBOJIMKY JUJISl TOKA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIT;

YMEHHE peniarh OMOJOTMYECKHE 3a/1a4¥, BBISBISATH MPUIMHHO-CIICCTBEHHBIC CBS3U MEXKIY
UCCIIEyeMbIMU OHOJIOTUYECKUMHU TMPOLIECCAaMU W SIBICHUSAMHU, JI€1aTh BBIBOJABI M TPOTHO3BI Ha
OCHOBaHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIMIOJIHATH JIAOOPATOPHBIE U MPAKTUIYECKHE PA0OTHI, COONIIOIATH MPpaBHiia IpU padoTe ¢
Y4eOHBIM U J1a00paTOpHBIM 000y I0BaHUEM;

YMEHHE BBIIBUTATh TUTIOTE3bI, MPOBEPATH UX IKCIEPUMEHTATBHBIMU CPEACTBAMU, POPMYIUPYS
1[eJTb UCCIIeIOBAHUS, aHATTU3UPOBATh MOJIYUEHHBIE PE3YIbTaThl U A€TaTh BBIBOIBL;

YyMEHHE Yy4YacTBOBaTh B Y4€OHO-MCCIEIOBATEIHCKONM padOoTe MO OWOJIOTHH, SKOJOTUU U
MEIWIMHE, TMPOBOJMMOM Ha 0a3e WIKOJBHBIX HAYYHBIX OOMIECTB, W TYOJWYHO TIPEICTABIIATH
MOJIy4YE€HHBIE PE3YNbTaThl HA YYEHUYECKUX KOH(PEPEHIINAX;

YMEHHE OILICHHWBATh ITHUYECKHUE ACIEKThl COBPEMEHHBIX HCCIEIOBAaHUN B 001acTH OHOJOTHH U
MEIUIMHBI (KIOHHPOBAHNE, NCKYCCTBEHHOE OIUIOOTBOPEHHUE, HAPABICHHOE M3MEHEHHE T'€HOMa U
CO3JIaHHME TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISTh OCO3HAHHBIM BbIOOp Oymymie mpodeccHoHANbHON IesSTENbHOCTH B
obnacTi OMONOTUHU, MEIUIUHBI, OMOTEXHOJOTMH, BETEPUHAPUH, CEIHCKOTO XO34KCTBA, MHUIIEBOMN
MIPOMBIIIJICHHOCTH, YIIYOJIATh IO3HABATEIbHBIM HWHTEPEC, HAMPABICHHBIM HAa OCO3HAHHBEIN BHIOOD
COOTBETCTBYIOIIEH Mpodeccud M MNPOJOKEHHE OHOJIOTMYECKOTo 00pa3oBaHUsl B OpraHU3alMIX
cpeaHero nNpogecCuoHaIbHOIO M BBICIIET0 00pa30BaHuUsI.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUsI ydueOHOro mpenmera «buonorus» B 11 Knacce HOMKHBI
OTpaXkaTh:

Cc(OPMHPOBAHHOCTh 3HAHUM O MECTE M POJM OHOJOTHMH B CHUCTEME E€CTECTBEHHBIX HayK, B
(hopMUPOBaHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHHBI MUPA, B MO3HAHUU 3aKOHOB MPUPOJIBI U
pEIIeHNH JKOJOTHYECKHX MPOOJIeM YelOoBeYecTBa, a TAKXKE B PEIICHHH BOMPOCOB PAlMOHAIBLHOTO
MPHUPOJIOTIONB30BaHMSA, W B (OPMUPOBAHMM IIEHHOCTHOTO OTHOIICHHS K TMPHPOJE, OOIIECTBY,
YEJIOBEKY, O BKJIaJIe POCCUMCKUX U 3apyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;



yMEHHE BJaJeTh CHUCTEMOH OHOJOrMYecKMX 3HAHHM, KOTOpas BKIIOYAET ONpEACICHHUS U
MOHMMAaHHE CYIIIHOCTU OCHOBOIIOJIAralOIIUX OMOJOTHYECKUX TEPMHUHOB U MOHATUN (BU, SKOCUCTEMA,
ouocdepa), Omosornueckue Teopuu (dBoMrONMOHHAs Teopus Y. JlapBuHA, CHHTETHYECKas TEOPHS
sBomtonun), yaenus (A. H. CeBeprioBa — o myTsx U HampapieHHsIX 3Bosrouu, B.M. Bepuaackoro — o
ouocdepe), 3akonHbl (TeHermdeckoro paBHoBecus k. Xapaum u B. BaiinOGepra, 3apobimieBoro
cxoactea K. M. bopa), mpaBmwia (Munumyma lO. JIubmxa, 5KOJIOTWYECKOH NHpPaMHIBI SHEPIHH),
runote3sl (runote3a «mupa PHK» V. I'nnbepra);

YMEHHE BIIAJIETh OCHOBHBIMM METOJAMHU HAyYHOTO TIO3HAHMS, HCIOJB3YEMBIMU B
OMOJIOrMYECKHUX HCCIEIOBAHUIX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OIMKCaHUE, U3MEPEHUE, HAa0II0IeHuE,
HKCIEPUMEHT), CITIOCOOaMU BBISIBJICHUS U OLICHKH aHTPOTIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHUE BBIACTATH CYIIECTBEHHbBIC MIPU3HAKH: BHJOB, OMOTEOLIEHO30B, IKOCUCTEM U Onocdepsl,
CTaOUIM3UPYIOLIETO, JABIXKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO O0TOOpa, aJlIoNaTpHUYecKoro u
CUMIATPUYECKOT0 BUI000Pa30BaHUsI, BIUSHUS JBIKYILIUX CHJI 3BOJIOLMU Ha TreHO(OH] MOMYJISALIUY,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K cpele OOWTaHWs, YepeOBaHUS HAINPABICHHUNA HBOJIOIHH,
KpyroBOpOTa BELIECTB U IIOTOKA 3HEPTUU B IKOCUCTEMAX;

YMEHHE YCTAHABJIMBATh B3aUMOCBSI3U MEXKIY MPOIECCAMH SBOJIOIUH, JIBIKYIIUMHU CHIaMU
aHTPONOreHe3a, KOMIIOHEHTAMH Pa3IMYHbIX IKOCHCTEM U MPUCIIOCOOIEHUSIMU K HUM OPTaHU3MOB;

YMEHHE BBISBIATH OTIIMYUTEIbHBIC NMPU3HAKUA JKUBBIX CHUCTEM, MPHUCIIOCOOJIEHHOCTh BUIOB K
cpene oObuTaHusl, A0MOTHYECKNX U OMOTUYECKHX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3EH OPraHu3MOB
B COO0IIIECTBAX, AHTPOIIOT€HHBIX U3MEHEHUH B IKOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME apPryMEHTHI, OHMOJOTHYECKYI0 TEPMHUHOJIOTHIO H
CUMBOJIMKY Ul I0Ka3aTeIbCTBA POJCTBA OPIraHU3MOB PAa3HBIX CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U
OpPTaHU3MOB M CpeAbl OOWTaHUS, EIMHCTBA YEIOBEUYECKUX pac, HEOOXOIUMOCTH COXPaHEHUS
MHOT000pa3usi BUAOB U IKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MIPUPO/IBI U YEIOBEUYECTBA;

YMEHHE peliaTb OWOJIOTMYECKUE 3aJla4M, BBISBISATH MPUUYMHHO-CIEACTBEHHBIC CBS3H MEXIY
UCCIIEyeMBIMI OHMOJIOTUYECKUMHU TPOIECCaMU W SIBJICHUSMH, JAENaTh BBIBOJBI M TIPOTHO3BI HA
OCHOBAHHWU TIOJYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBINOJIHATH JJAOOpaTOpHBIE U MpaKTUUECKUe paboThl, COOMI0OIATh MpaBuiia Mpu padboTe ¢
y4eOHBIM U JIaOOPaTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIIBUTATh THIIOTE3bI, TPOBEPATH UX SKCIEPUMEHTAIBHBIME CPEICTBAMU, (HOPMYITHPYS
1[eJ1b UCCIIeI0BAaHUs, aHAJTM3UPOBATh MTOJIyYE€HHBIE PE3YJIbTAThl U JIEJIaTh BBIBOIBI;

YMEHHE Yy4yacTBOBaTh B Yy4eOHO-HCCIIEOBATENbCKOM paboTe Mo OWOJIOTHUH, 3KOJOTMH U
MEIHIIMHE, MPOBOAMMOM Ha 0a3e WIKOJIBHBIX HAyYHBIX OOMIECTB, M MYOJIWYHO TIPEICTABIATH
MOJTyYeHHBIE PE3YyJIbTAThl HA YICHUYECKUX KOH()EPEHITUX;

YMEHHE OLIEHUBATh THUIIOTE3bI U TEOPHH O MPOMCXOXKIACHUU JKU3HU, YEIOBEKa U YETIOBEYECKHX
pac, 0 IpUYMHAX, OCTIEICTBUAX U CIIOCOOAX Mpe0TBpalleH s I100aIbHBIX H3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBJIATh OCO3HAHHBIM BBIOOp Oyaymied npodecCHOHAIbHOM AeATeNbHOCTH B
oOnacTi OHMOJIOTHH, HKOJIOTUH, HMPHUPOJIONOIb30BAaHUSA, MEAMIMHBI, OMOTEXHOJIOTUH, ICUXOJIOTHH,
BETEpUHAPUH, CEIBCKOTO XO3AHCTBA, MHUIIEBOH IMPOMBIIUIEHHOCTH, YIITyONSTh ITO3HABATEIHHBIN
MHTEpEC, HAINpPaBICHHbIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu M MPOJOJIKEHUE
OuoJIOTNYecKoro 00pa30BaHUS B OPraHM3ALUAX CPEAHEro MpOo(EeCcCHOHAIBHOTO M BBICIIETrO
oOpazoBaHws.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne i/ HaumenoBanue pa3jaesioB u Tem nporpammbl | KosindecTBo yacoB JIeKTPOHHbIE
Bcero KoHTpoJbHbIe IIpakTH4eckue (uudpossbie)
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchl
1 buosorus xkak Hayka 1
2 JKuBbI€e cCHCTEMBI U MX U3yUYEHUE 2
3 buonorus knetku 2 0.5
4 XHUMHUYECKasi OpraHu3anus KIETKU 10 1
5 Ctpoenue u QyHKINH KICTKH 8 2
6 OOMeH BelecTB U MPEBpaICHUE SHEPTUHU B 9 1
KIICTKE
7 HacnencrBennas nadopmaryst u peanuzanus eé 9 0.5
B KJICTKE
8 JKHU3HEHHBIH UK KIETKA 6 1
9 CtpoeHure u QyHKIMH OpraHu3MOB 17 1.5
10 Pa3MHOXEHNE U pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTrKa — HayKa O HaCJIEICTBEHHOCTH U 2 0.5
M3MEHYUBOCTH OPTraHNU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYHUBOCTH 6 1
14 ['eHeTHKa YemoBeKa 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 broTtexHonorus u cuHTeTHYeCKass OMONIOTHUs 4
17 Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13
11 KJIIACC
Ne i/ HanmenoBanmue pa3iesioB u Tem nporpammsl | KosinvecTBo yacoB DJIeKTPOHHbIE
Bcero KoHTpoJbHbIe IIpakTH4eckue (uu¢posbIe)
padoTbI padoTbI o0pa3oBaTe/ibHbIE
pecypcsbl
1 3apoxACHUE W PA3BUTHE YBOIOIIMOHHBIX 4




MIPEACTABICHUI B OMOJIOTHH

2 Mukpo3Bostonus 1 €€ pe3yabTaThl 24 2
3 MakpodBOTIOIUS U €€ Pe3yJIbTaThl 6
4 [IpoucxoxxaeHne u pa3BUTUE KU3HU HA 3eMJIe 25 1.5
5 [TporcxoxaeHe YeI0BeKa — aHTPOIIOTCHE3 16 1
6 DKOJIOTHS] — HayKa O B3aMMOOTHOIIICHUSIX 3 0.5
OpPTaHU3MOB M HAJJOPTaHU3MEHHBIX CUCTEM C
OKpY>Karolleu cpenon
7 OpranusMel U cpeia 0OUTaHus 19 1.5
8 DKOJIOrUsl BUJIOB U NOITYJISIUN 19 0.5
9 DKoJorHs coo0IIecTB. DKOJIOTHIECKUE CUCTEMBI 32 0.5
10 brocdepa — rmobanpHas skocucTema 6
11 UenmoBek U OKpy’Karomas cpeaa 8
12 PezepBHOE BpeMms 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 7.5




