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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yuebnomy npenmery "buosorus" (nanee - 6MoI0THs) HA YPOBHE CPEIIHETO
obmiero oOpa3oBanus pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3
«O6 o6pazoBanuu B Poccumiickoit ®Denepanmny, ®PI'OC COO, KoHuenuwuu mnpernogaBaHus
yuebHoro mnpenmera «bUOJOTHsS» U OCHOBHBIX MOJOXEHHH (enepaabHON pabodel MporpaMMel
BOCIIUTAHHS.

VYuebnblii npenmet «buonorusy yriyonéanoro yposas uzydenus (10—11 kiaccsl) apusercs
OJIHUM W3 KOMIIOHEHTOB NpeaMeTHON obnactu «EcTecTBeHHO-HayuyHble npeaMeTbl». CoriacHo
nonoxeausiMm PI'OC COO mpodunbHble ydyeOHbIE NPEIMEThI, MU3ydaeMmble Ha YriyOlIEHHOM
YpOBHE, SBJISIOTCA crocoOoMm nuddepeHnuanun oOydYeHHs] Ha YpPOBHE CPEIHETO OOIIero
o0pa3oBaHMs M MPU3BaHBI 00ECHEUNTh NMPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM, CpPEIHUM
o0uM, cpelHUM Npo(decCHOHaIbHBIM U BBICIIUM OOpa3oBaHHEeM. B TO ke BpeMs KaXAbld U3
THX YYEOHBIX NPEIMETOB JOJDKEH OBITh OpPHEHTUPOBAH HA TNPHOPHTETHOE peIIeHHUe
00pa30BaTeNbHbIX, BOCIUTATENBHBIX U PA3BUBAIOIIMX 3a/ay, CBS3aHHBIX C MpodopueHranueit
o0yJaromuxcss W CTHMYJUPOBAHHEM HWHTEpeca K KOHKPETHOH OO0JIaCTH Hay4yHOTO 3HaHUS,
CBSI3aHHOT'O C OMOJIOTHEN, MEIULIMHOM, SKOJIOTHEH, ICUXOJIOTHEH, CHOPTOM MJIH BOSHHBIM JICJIOM.

[IporpamMma no yueOHOoMy npeamery "buonorus" naér mpencraBieHHe O LEIU U 3aJadax
u3ydeHus yue6Horo npenmera «buonorusy» Ha yriiyon€HHOM ypoBHE, OMpeenseT 00s3aTenbHOe
(MHBapUaHTHOE) MPEAMETHOE COJEpP)KaHUE, €ro CTPYKTYpUpOBaHUE II0 pasfeliaM M Temawm,
pacmpezienieHue 1o KjiaccaM, peKOMEHAYET MOCiIeI0BaTeIbHOCTh U3yUeHUsl yueOHOro MaTepuania
C y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM Y4eOHOro TpoIiiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamme mo OHOJOTHMHM peanu30BaH MPUHIIHI
MIPEEMCTBEHHOCTH C M3y4eHHEeM OHWOJIOTUM Ha YpPOBHE OCHOBHOTO 00mero o0Opa3oBaHUs,
Onarosapst YeMy IpOCMATPHUBAETCSl HAIIPABICHHOCTh Ha MOCIENyolee pa3sBUTHE ONOIOTHYECKUX
3HaHWH, OpPWUEHTHPOBAHHBIX Ha (OPMHUPOBAHHWE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
9KOJIOTUYECKOTO0 MBIIUICHUS, TMPEICTaBIEHU O 310poBOM o00pa3e KH3HH, Ha BOCIHTaHUE
OepeXKHOr0 OTHOIIEHUS K OKpY)Karollled NpupoJHOH cpene. B mporpamme mo Ouosioruu Takxke
MOKa3aHbl BO3MOYKHOCTH ydeOHoro mnpenmera «buonorus» B peanuzauuu tpedoBanuit ®I'OC
COO k nmaaHUpyeMbIM JTUYHOCTHBIM, METAPEMETHBIM U NMPEAMETHBIM pe3yjIbTaTaM O00y4YeHUs U
B ()OPMHUPOBAHUU OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEIbHON NEATEIBHOCTH OOyYaroIuxcs IO
OCBOCHHIO COJCp)KaHUS OWOJOTHYECKOTO O00pa3oBaHUsI Ha YpPOBHE CpEIHEro O0OIIero
o0Opa3oBaHHUsl.

VYuebnsiii npeamer «buosorus» Ha ypoBHE cpeaHero o0Iero oOpa3oBaHUs 3aBepIIacT
Ouosiornyeckoe o0pa3oBaHKE B IIKOJIE U OPUEHTHPOBAH HA pacUIMpeHHe U YriayOsieHue 3HaHUM
oOyuyarouuxcst 0 )KUBOW MPUPOJIE, OCHOBAX MOJIEKYJISIPHON U KIETOYHON OMOJIOTHH, SMOPUOJIOTHH
U OWMOJIOTMU PA3BUTHUS, TEHETUKH, CEJIEKIUH, OUOTEXHOJIOTUH, SBOJIIOLMOHHOTO YUEHHUS H
9KOJIOTHH.

Nzyuenne yueOHoro mpeamera «buonorus» Ha yriyOJeHHOM YpOBHE OPHEHTHPOBAHO Ha
MIOAITOTOBKY O0YYaIOIIUXCSl K MOCIEAYIOUIEMY MOTYYEHHIO OMOIOrHYecKoro o0pa3oBaHus B By3ax
U OpraHu3alusaX cpenHero npodeccuoHaabHOro ooOpa3oBaHus. OCHOBY €ro cojep:kKaHHus
COCTaBJISIET CUCTeMa OWOJOTMYECKMX 3HAHWM, IMOJTYYEHHBIX IpU H3yYEeHHUH OOydaroluMUCs
COOTBETCTBYIOIIMX CHCTEMATUYECKHX pa3AesioB OWOJIOTMM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpaszoBanus, B 10—11 kitaccax 3TH 3HaHMS MOJIy4arOT pa3BUTHE. Tak, pacHIMpPEeHbl U YIiyOaeHbI
OuoJIOTHYEeCKHE 3HAHUS O PACTEHUSAX, JKUBOTHBIX, Ipubax, OakTepusx, OpraHu3Me YellOBeKa,
Oo0IIMX 3aKOHOMEPHOCTSX JKU3HH, JIOMOJHUTENBHO BKIIOYEHBI OHOJOTUYECKHE CBEACHUS
MPUKIIATHOTO U TIOMCKOBOTO XapakTepa, KOTOPhle MOXHO HCIIOJIb30BaTh KAaK OPUEHTHUPHI IS
nocienyromero Beibopa npodeccuu. Bo3zMoxkHa Takke WHTErpanus OMOJOTMYECKHX 3HAHMHA C
COOTBETCTBYIOLIMMH 3HAHUSMH, MOJTYUYECHHBIMH OOYYAIOIIUMUCS MPU M3y4eHUU (DU3HUKU, XUMUH,
reorpaduy 1 MaTeMaTHUKH.

CrpykTypa mporpammbl 1o YydyeOHOMYy mpeamery "buomorus" oTpakaer CHCTEMHO-
YPOBHEBBIII U 3BOJIOLMOHHBIA MOAXOABI K H3ydeHHIO Ouonoruu. CoriacHO MM, H3Yy4aroTCs



CBOMCTBAa M 3aKOHOMEPHOCTH, XapaKTE€pHbIE NJISl KUBBIX CHUCTEM PA3HOTO YPOBHS OpIraHU3AllMM,
9BOJIIOLIUM OPraHUYECKOro MHUpa Ha 3eMJie, COXpaHeHHsI OMOJI0rHYECKOro Pa3sHOOO0pa3Hsl IIAHETHI.
Tak, B 10 xacce M3y4aroTcsi OCHOBBI MOJEKYJSIPHOM M KIETOYHOM OHMOJIIOTHUH, SMOPHOIOTUU U
OMOJIOTUU Pa3BUTHS, T€HETUKM M CEJIeKUUH, OMOTEXHOJOIMH M CHUHTETHYECKOH Ouosoruu,
aKTYaIM3UPYIOTCS 3HAHUS OOydJarommxcsi Mo OOTaHWKE, 300J0THH, aHATOMHUH, (H3NUOIOTHU
yenoBeka. B 11 kiacce u3yyaroTcsl 3BONIOLMOHHOE YYEHHE, OCHOBBI JKOJOTHMM M YYEHHE O
ounocdepe.

VYuebublii mnpeaMer «buosorus» npusBaH 00€CHEUUTh OCBOECHHE OOyYaroIUMUCS
OMOJIOTUYECKUX TEOpUH M 3aKOHOB, WUICH, NPUHIMIIOB M TpPaBWI, JIEKAIIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KapTHHBI MHpa, 3HAHUH O CTPOCHMM, MHOTr0OOpazuu H
0COOCHHOCTSIX KIIETKH, OpraHW3Ma, MOMYJSIUH, OHOIEHO03a, 3KOCHUCTEMBI, O BBIAAIOIIUXCSA
Hay4YHbIX JOCTH)KEHHSX, COBPEMEHHBIX HCCIICOBAaHUSAX B OMOJIOTMH, NMPHUKIAIHBIX aCIEKTax
Onosornyeckux 3HaHWU. J{7s pa3BUTHS M TMOAJEpKAHHUS MHTEpeca OOYyJarommxcs K OHOJIOTHU
HapsAIy CO 3HAUYUTENIbHBIM 00BEMOM TEOPETUYECKOI'0 MaTepualia B COJEPKaHUM IMPOTrPaMMBbI 110
OMOJIOTHH TPETYCMOTPEHO 3HAKOMCTBO C WCTOPUCH CTAHOBJICHUS W PA3BUTHS TOW WM WHOM
obyiacTi OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOeKHbIX YyU€HBIX B pEIIEHHE BaKHEUIIMX
OMOJIOTUYECKHUX U SKOJOTHYECKHIX TIPOOIIEeM.

Lenp u3yuenus yuyeOHoro mpeamera «buosorus» Ha yriayOn€HHOM YpOBHE — OBJaJieHHUE
00y4aroIMMHUCS 3HAHUSAMH O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpraHM3allid J>KUBBIX CHUCTEM
pasHoOro paHra u NpuoOpeTeHUue yMEHHH UCI0Ib30BaTh 3T 3HAHUSA B (POPMHUPOBAHUU UHTEpEca K
onpeneaéHHON 00y1acTd TPOQPECCHOHAIBHON JIESITEIbBHOCTH, CBS3aHHOM C OHOJOTHMEH, WIM K
BbIOOpY yueOHOTO0 3aBe/leHUs ISl TPOAOIKEHHUS OMOIOTHYECKOro 00pa3oBaHMUs.

JloCTIKeHHE e U3y4eHHsT yueOHOro mpenmera «buosorus» Ha yriayOJ€HHOM ypoOBHE
o0ecreyrBaeTcs pelieHueM CIeIyoIuX 3a1au:

OCBOEHHE 00YUaIOLUMUCS CUCTEMbI OMOJIOTHYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOIMUYECKUX
TEOpUAX, KOHILENLHUAX, TMIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M IpaBWIAX, COCTABJIAIOIINX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHpa; O CTPOECHHH, MHOroo0pasuu H
0COOEHHOCTSIX OHOJIOTHUECKUX CHCTeM (KJIEeTKa, OpraHu3M, MOMYNALHUs, BHJ, OMOTEOLEeHO3,
6uocgepa); 0 BBIIAIOMIMXCSA OTKPBITHSAX U COBPEMEHHBIX MCCIIEA0BAHUAX B OUOJIOTHH;

O3HaKOMJIEHHE  o0ydJamomuxcs ¢  MeToJaMHM  [O3HaHMWA  JKMBOW  MPUPOJBI:
HCCIIEIOBAaTENIbCKUMHU METOAaMH OHMOJIOTMYECKUX HayK (MOJIEKYJISPHOW M KJIETOYHON OHOJIOTrHH,
SMOPHOJIOTUN U OUOJIOTHH PAa3BUTHUS, TEHETUKU U CEJIEKIMH, OMOTEXHOJOTUU U CHUHTETUYECKOH
OMOJIOTMM,  NAJEOHTOJOTHH, OKOJOTMM); METOJAaMH  CaMOCTOSITEJIbBHOIO  MPOBEACHUS
OMOJIOTMYECKUX HCCleoBaHUI B jabopaTopun M B mpupoje (HaOmroneHue, U3MepeHue,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJIaJICHUE OOYYAIOIMMHUCS YMEHHSIMH: CaMOCTOSITEIbHO HaXOJIUTh, aHAJIU3UPOBATh U
HCIOJIb30BaTh OMOJIOTUYECKYIO MH(OPMAIINIO; MOJB30BAaThCS OMOJIOTMYECKON TEPMUHOIOTHENH U
CHUMBOJIMKOH; YCTQHABJIMBATh CBSA3b MEXIY Pa3BUTHEM OMOJIOTHH M COLUATbHO-3KOHOMHUYECKUMHU
1 KOJIOTMYECKUMU MPpoOJIeMaMH YeJIOBEYECTBA; OLIEHUBATh MOCIIECTBUS CBOEH 1€ATEIbHOCTH 110
OTHOILICHHIO K OKpYXarolleld NpUpOAHOM cpene, COOCTBEHHOMY 3/I0pPOBbIO U  370POBBIO
OKpY)KaIOIIKUX JIIo/Iel; OOOCHOBBIBAaTH W COOMIOAATh MeEphl MNPOPHUIAKTUKH HH(PEKIHOHHBIX
3a0oJeBaHU{, TpaBUiIa MOBEIEHUs B Hpupoae MU obecreueHHs 0€30MacHOCTH COOCTBEHHOM
KHU3HEJESATEIbHOCTY B YPE3BbIYaMHBIX CUTYalMSIX MPHUPOJHOIO M TEXHOTEHHOTO XapaKTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y O0YYarOIIMXCS MHTEIUIEKTYalbHBIX M TBOPUECKHUX CIIOCOOHOCTEH B Ipoliecce
3HAaKOMCTBA C BBIJAIOIIMMUCS OTKPBHITHSIMU U COBPEMEHHBIMH HCCIEIOBAaHUSIMU B OHOJIOIHUH,
pelmaeMbIMi €10 Mpo0JieMaMM, METOJO0JIOTUEH OHMOJIOrMYEeCKOro HCCIIEAOBaHUs, HPOBEICHUS
HKCHEPUMEHTAIbHBIX MCCIEOBAHUM, pEUIeHUs OWOJNOTMYECKUX 337ady, MOJCITUPOBAHHS
OMOJIOTHYECKNX 0OBEKTOB H MPOIIECCOB;

BOCIIUTAaHHE y OOYYaIOUIMXCS IEHHOCTHOTO OTHOILIEHHS K JKMBOW MPUPOZIE B LIEIOM U K
OTAENbHBIM €€ O00beKTaM U sBICHHUAM; (OPMHPOBAHHUE SKOJIOTMYECKOH, TI€HEeTHYECKOU



TPaMOTHOCTH, OOIIEW KyIbTyphl TOBEICHUS B MPHUPOJAC; HMHTETPAlMU E€CTECTBEHHO-HAYYHBIX
3HAHUI;

nproOpeTeHrne O0YJArOIIMMHICS KOMIIETEHTHOCTH B PAllMOHATHFHOM MPHUPOIONOIB30BAHUN
(cobOmromenne TpaBWJl TIOBEJACHUS B TMPUPOJE, OXPaHBl BHJIIOB, HKOCHUCTEM, OHOCheEpsl),
COXPAaHEHUU COOCTBEHHOTO 3JI0POBbSI M 3JIOPOBBSI OKPYXKAIOMIMX JItOJIEH (COOMIOACHUS Mep
npodunakTuku 3aboneBaHuil, odecredeHne 6€30MacHOCTU )KU3HEACATEIbHOCTH B YPE3BBIYANHBIX
CUTYaIUSAX MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS OMOJOTHIECKIX
3HaHUU U YMEHUN B IOBCEIHEBHOM JKU3HU;

CO3JIaHME YCJIOBUH JJIi OCO3HAaHHOTO BBIOOpAa OOYYaIOUIMMHCS WHIUBHYyaTbHON
0o0pa3oBaTeNbHON  TPAGKTOPHM, CHOCOOCTBYIOUIEH  mmociedyrolemMy MnpodeccuoHalIbHOMY
CaMOOTIPEICIICHUI0, B COOTBETCTBUH C WHIAMBUAYAIbHBIMU HWHTEpPECAaMU U TMOTPEOHOCTIMU
pervuoHa.

OOmiee 4McIO YacoB, OTBEJACHHBIX Ha M3y4eHUE OWUOJIOrMM Ha YriayOJIeHHOM YpOBHE
cpenHero oodmiero oopazopanusi, cocraisier 204 vaca: B 10 kimacce — 102 yaca (3 yaca B Hezemo),
B 11 xmacce — 102 gaca (3 gaca B HeJIEIIO).

O160p opraHu3aMOHHBIX (HOPM, METOJIOB U CPEJICTB 00YUCHHSI OUOIIOTHH OCYIECTBISIETCS
c yu€toM crienu(uKu ero Colep’KaHus W HAIMPABICHHOCTH Ha MPOJIODKEHUE OMOJIOTHYECKOTrO
o0pa3oBaHMs B OPraHU3aLUAX CPEAHET0 NMPOPECCUOHANBHOTO U BBICIIETO 00pa30BaHHUS.

OO0s3aTenbHBIM yCIOBHEM IPH OOyYeHHHM OWOJIOTMH Ha YIIIyOJEHHOM YpPOBHE SIBIISIETCS
MIPOBEJICHUE JIADOpATOPHBIX U TpaKTHUECKUx pabor. Takxke ywacTue oOy4arommxcs B
BBITIOJTHEHUH TIPOSKTHBIX U yU4eOHO-UCCIICIOBATEIIbCKUX PabOT, TEeMAaTHKA KOTOPBIX OMPEACISACTCS
YUUTEJIEM Ha OCHOBE MMEIOIINXCSA MaTepUaIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOTHBIX
YCJIOBUI.



COJAEPKAHUE OBYYEHUA
10 KJIACC

ConepxaHue  MpPOrpaMMBbl,  BBIJIEJICHHOE  KYpCcu6om, HE BXOJUT B  IPOBEPKY
rocygapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHass OuOJIOTHSI — KOMIUIEKCHAs Hayka. KpaTkas ucTopusi pa3BUTHS OWUOJIOTHH.
buonoruueckue Hayku U u3ydyaeMble UMHU Tpobiembl. DyHIaMeHTadbHbIC, MNPUKIAIHBIE U
MOMCKOBBIEC HAYYHBIE UCCIICOBAHMS B OMOJIOTHH.

3HaueHue Ouosnoruu B popMHUpPOBAaHUHM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUPA.
[Ipodeccun, cBszanHble ¢ Ouonoruell. 3HaueHHEe OHMOJOTMHM B NPAKTUYECKOH JEATETHLHOCTH
YEJIOBEKa: MEUIIMHE, CEIbCKOM X035HMCTBE, IPOMBIIUIEHHOCTH, OXPaHEe IPUPOIBI.

JdemMoHcTpauuu

[Toptpetsr: Apucrtorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. apsun, Y. I'apseii, I
Mengens, B. U. Bepnaackuii, U. I1. [Tanos, U. NI. Meunukos, H. . Basunos, H. B. Tumodees-
PecoBckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipl u cxembl: «CBsi3b OMOJOTHH C ApYrMMU Haykamuy, «Cuctema OHOIOTHYECKUX
HayK».

Tema 2. ’KuBble cucTeMbl U UX H3yYEeHHE

JXKuBble cuctembl Kak mpeaMeTr n3ydeHust ononoruu. CBOICTBa )KMBBIX CUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEIOCTHOCTh, CIIOKHOCTb U YIOPSJAOYEHHOCTh
CTPYKTYpbl,  OTKpBITOCTb,  CaMOOpraHU3allus, CaMOBOCIIPOM3BEIACHHE,  Pa3JPa)KUMOCTb,
U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHuM3aldd JKUBBIX CHUCTEM: MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIH,
OpraHU3MEHHBIH, MONYJISILIMOHHO-BUJIOBOM, 9KOCHUCTEMHBIN (OuoreoreHOTHYECKHUH),
ouocgepnsiil. Ilporeccsl, npoucxonsdume B KUBbIX cucTtemMax. OCHOBHbIE NPU3HAKH YKUBOTO.
XKuznup kak gopma cymiecTBoBaHUS Marepuu. Hayku, m3ydaromue >KMBbIE CHCTEMBI Ha Pa3HbBIX
YPOBHSIX OpraHU3alUH.

N3yuenune xuBbIX cucteM. Mertoabl Ouonorndyeckoil Hayku. HaOmroneHnue, usmepenue,
SKCIEPUMEHT, CHUCTEMaTtu3anus, MeraaHanu3. [loHsITHE O 3aBUCMMOW M  HE3aBUCHUMOU
nepemeHHol. IlmanupoBanune »skcnepumenta. I[loctaHoBka u mnpoBepka rumnote3. Hynepas
runore3a. [lonstue BoIOOPKU U €€ JO0CTOBEpHOCTh. Pazdpoc B Ouonormueckux gaHHbIX. OlleHKa
JIOCTOBEPHOCTH TOJYYEHHBIX pe3yibTaToB. [IpHuuHBI HCKaXeHUs! pe3yJbTaTOB IKCIIEPUMEHTA.
[ToHsATHE CTaTUCTUYECKOIO TECTA.

JdemMoHcTpanuu

Tabmuipt w  cxembl: «OCHOBHBIE TPU3HAKU IKU3HW», «buoiornueckue CUCTEMBI»,
«CBOMCTBA )KMBOW MaTepHUN», «YPOBHU OpraHU3ALMH KUBOM NMPUPOAbD, «CTpOCHHE KUBOTHOM
KJIETKN», «TKaHU )KUBOTHBIX», «CHCTEMbI OpPraHOB YEJIOBEUECKOIro opraHusMay, «buoreoneHnosy,
«buochepay, «MeToibl H3ydEHUS JKUBOW TIPUPOIBIY.

O6opynoBanue: abopatopHoe 000pyAOBaHUE JJIS MPOBEACHUS HAOIIOICHUN, U3MEPECHH,
9KCIIEPUMEHTOB.

IIpakTuyeckass padora «/cnonp30BaHUE pa3IMYHBIX METOJOB NPH H3YYEHHH IKUBBIX
CUCTEM.

Tema 3. buoJiorust KjieTku

Krnerka — cTpykTypHO-GYHKIIMOHAIbHAS €IWHUIA JKUBOTO. VICTOpHSI OTKPBITHS KIETKH.
Pabdoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE NOJIOKEHUSI COBPEMEHHOMN KIIETOYHOU TEOPUHU.

Mertoapl MOJIGKYJISIPHONM H  KIETOYHOM OHWOJIOTMHM: MHKPOCKOIMHMS, Xpomarorpadus,
anekTpodope3, METOJ  MEYEHBIX  aroMOB, Ju(depeHnHanbHOe  HEHTPUPYTHUPOBAHUE,



KyJIbTUBHUPOBAHUE KIETOK. M3yuenue @UKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHUKPOCKOITHS.
Kongoxranvnasn mukpockonus. Bumanvhoe (npudsicuznennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

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

Tabmuupl 1 cxembl: «CBETOBOM MHUKPOCKON», «IJIEKTPOHHBIM MUKpockomy, «lcropus
Pa3BUTHS METOIOB MUKPOCKOIIUN.

OO6opynoBaHue: CBETOBOM MHKPOCKON, MHKPONpPENApaThl PACTUTEIbHBIX, *XKUBOTHBIX M
OaKTepHaTIbHBIX KIIETOK.

IpakTuuyeckas padora «/3ydyeHue MeTONOB KJIETOUHOW Omoioruu (Xpomatorpadus,
anexTpodopes, muddepennuanbaoe nenTpudyruposanue, [TLP)».

Tema 4. Xumuveckasi OpraHu3anus KIeTKU

XUMUYECKUH COCTaB KIETKA. Makpo-, MUKPO- U yJIbTPaMHUKpPOdJIeMeHThl. Boxa u e€ poub
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KJIETKH, TEIUIOPETYISLUY.
MuHepalbHbl€ BEILECTBA KJIETKH, UX OMoioruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BelllecTBa KIETKU. buosornueckue nomumepsl. benku. AMMHOKHMCIOTHBIN
coctaB 0OenkoB. CTpykTypbl OenkoBoil Mosekynbl. llepBuuHas cTpykTypa Oeika, HenTuaHAas
CBsA3b. BTOpHuHas, TperuyHas, uyeTBEepTUYHAs CTPYKTyphl. JleHarypauus. CBoiicTBa O€IKOB.
Knaccudukanus 6enkoB. buonornueckue pyHkuu 6eakoB. [lpuonsi.

VYrneBoabl. MoHOcaxapubl, AMCaxXapuibl, OJIUrocaxapuibl U nonucaxapuasl. OOmumii miaxn
CTpOeHUs U (PU3MKO-XHMHUUECKUE CBOMCTBA yIiIeBOAOB. bronornueckue GpyHKIMU yrI€BOI0B.

Jlummapl.  TuapodunbHO-rHApodoOHBIe  cBoiicTBa.  Kiaccudukamust — JTUNHIOB.
Tpurnuuepunsl, Gochoaunuasl, BOCKH, crepousibl. buonornueckue ¢yHkuuu aununos. OOuue
CBOMCTBa OMOJOrMYECKMX MeMOpaH — TEKy4ecTb, CIIOCOOHOCTb K CaMO3aMbIKaHHUIO,
MIOJIYTIPOHUIIAEMOCT.

HyxneunoBbie kucnorsl. JJHK u PHK. Ctpoenune HykiaenHoOBbIX KuciOT. HykneoTuasl.
ITpunuun xommuementapHoctu. IlpaBuno Yaprapda. Crpykrypa JAHK — nBoiiHas crnmpais.
Mectonaxoxaenue u 6nonorundeckue pynkuuu JJHK. Bunsr PHK. ®ynkunn PHK B knetke.

Crpoenne monexkynsl AT®. Makpoapruueckue cBsizu B Monekyine AT®. buonorunueckue
¢byaxkunn  AT®. BocctaHoBieHHBIE TIEPEHOCYMKH, WX (QYHKIMU B KJIETKe. J[pyeue
HYKeo3uompugocgpamol (HT®D). CexBeHUpoOBaHuE JTHK. Memoowi 2eHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouosiorusi: Omoxumuyeckue U OHO(pU3NYECKHe HCCIeOBaHHUSA COCTaBa M
MIPOCTPAHCTBEHHON CTPYKTYpbl OuoMonekyn. Mooenuposanue cmpykmypvl U QYHKYuUll
buomonexyn u ux komniekcos. Komnvromepnuiii ousaiin u opeanuyeckuii cunmes OUOMONEKYI U UX
HeNnpupoOHbIX AHANO208.

JdemMoHcTpanuu

[optpetsr: JI. [lonunr, JIx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, @. Caurep, C.
[Ipy3unep.

Huarpammbl:  «PacnpenesneHne XHUMUYECKHX JJIEMEHTOB B  HEXKHBOH  MPUPOJIEY,
«Pacnipenenenne XUMHYECKUX JIEMEHTOB B )KUBOW IIPUPOJIEN.

Tabmuubr u cxemsl: «llepuommueckas TabnuIa XUMHUYECKHUX JJIeMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «BemecrBa B cocraBe oOpraHuzMoB», «CTpoeHHE MOJIEKYJIbl Oenkay,
«CTpYKTyphl O€IKOBON MOJIEKYIbl», «CTpOEHHE MOJIEKYN YriaeBOAoB», «CTpPOCHHE MOJCKYI
TunuaoBy», «HykiienHoBbIE KUCIOTHIY, «CTpoeHHE MOJIEKYIbl ATD».

O6opynoBaHue: XUMUYECKasl TOCy1a U 000pyI0BaHHE.

JlaGopaTopHas padora «OOHapyxeHue OelKOB ¢ IOMOILIbI0 KAaU€CTBEHHBIX PEAKLIUII».

JlaGoparopHnas pabdora «/cciegoBaHue HYKJIECUHOBBIX KHCIOT, BBIJICICHHBIX U3 KJIETOK
Pa3IMYHBIX OPraHU3MOB.

Tema 5. Ctpoenue 1 yHKUMH KJIETKH

Tunbl KJIeTOK: 3yKapuoTHdecKas M MpokapuoTHuyeckas. CTpyKTypHO-(QYHKIIMOHAIbHbIE
00pa3oBaHMs KIETKH.



Crpoenue npokapuoTuyeckoi kietku. Kinerounas crenka 6aktepuil u apxeit. OcobeHHOCTH
CTpOeHHS TreTepoTpoPHON U aBTOTPO(HOIN MPOKAPUOTHUECKUX KIETOK. MecTo U poiib MPOKaApUOT
B OHMOIICHO3aX.

Crtpoenve U (pyHKIMOHHUpPOBAHUE dYKapuOTHUYECKOHM KieTku. [lnasmaruueckas memOpana
(mmasmanemma).  CTpykTypa IIa3MaTH4ecKold MemOpaHbl. TpaHCHOpPT BEIIECTB  4Yepes
IJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIA (nuddys3us, obneruénnas auddy3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIM akTHBHBINA TpaHcnopt). llomynponunmaemocts MemOpanbl. Paborta
HaTPUI-KaTMEeBOr0 Hacoca. DHJIOIMTO3: MUHOLMUTO3, (arouuTo3. DKk3o1uTo3. Kierounas creHka.
CrpykTypa 1 GyHKIHN KIETOYHOW CTEHKH PACTEHHIA, TPHOOB.

Hutomnazma. [utozonb. [utockener. JIBmxeHue umromiazMbl. OpraHoujibl KJIETKH.
OnnomemMOpaHHbIE OpPraHOMIbI KJIETKHU: 3HjoriazMaruueckas cerb (JIIC), anmmapar Tonbmxwy,
JU30COMBI, WX CTpoeHHe M (yHKUMU. B3auMOCBSI3b OJIHOMEMOpPAHHBIX OPTraHOMAOB KJIETKH.
CrpoeHue rpaHyJIspHOIO peTHKyiayma. Mexanuzm nanpaenrenus 6enxkos 6 IIIC. Cunres
pactBopuMbIx  OenkoB. CuHTe3  KIeTOUYHBIX  MeMmOpan. [maakuit  (arpaHynsipHbBIN)
SHIOIIIa3MaTHUeCKUi petukynyMm. CekperopHas (yHkmust anmaparta [ombmku. Mooughuxayus
benxos 6 annapame I onvoocu. Copmuposexa b6enxos 6 annapame I on1b0sicu. TpaHCIIOPT BEIIECTB B
KJIeTKe. Bakyoun pacturenbHbIX KieToK. Kirerounstii cok. Typrop.

[TonyaBTOHOMHBIE OPTaHOMABI KIETKU: MHUTOXOHIPUHU, TIUACTHABL. [Ipoucxooxcoenue
mumoxonopuii u naacmud. Cumodbuocenes (K.C. Mepeckosckuil, JI. Mapeynuc). CtpoeHue u
GYHKIIUM  MHUTOXOHApWA W TuiacTufd. llepBuyHBIE, BTOPHUYHBIE M CJIOXHBIC IIJIACTU]IBI
(hOTOCHHTE3UPYIONTUX FYKAPUOT. XIIOPOILIACTHI, XPOMOIUIACTHI, JICHKOIIACTHI BBICIIUX PACTCHHIA.

HememOpanubie opranouznl kinetku CtpoeHune U (yHKIIMHM HEMEMOpPAHHBIX OPraHOMJIOB
Kkietku. Pubocomel.  Ilpomesxcymounvie  ¢punamenmol. MukpodunameHTsl. AKmuHogvle
MuKkpoghunamenmol. MBIILIEUHbIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEMbIUEYHbIX KIEeMmoK.
Muxkporpybouku. Knerounsiii wnentp. CTpoeHME U JBHKEHHE HKIYTUKOB U PECHHUYEK.
MuxkpoTtpyOouku nutoruiasmel. Llentpuons. beaku, accoyuuposannvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momophvie 6enxu.

Snpo. OGonouka sjpa, XpOMaTHH, KapuoIlia3Ma, SAPBIIIKH, UX CTPOCHHE U (DYHKIUH.
SAnepHpiii 6enkoBbI MaTpuKC. IIpocTpaHCTBEHHOE pPACIIONIOKEHHE XPOMOCOM B HMHTEpP(ha3HOM
aape. Jyxpomamun u eemepoxpomamun. BeIKHM XpoMaTHMHAa — TUCTOHBL. J[unamuxa s0epHou
06010uKU 8 Mumo3se. floepnulii mpanucnopm.

Knerounsle  BikmtoueHusa.  CpaBHHUTENbHAasT ~ XapaKTEPUCTUKA  KJIETOK  JyKapuoT
(pacTUTeNnbHOM, KUBOTHOM, TpUOHOI).

JdemoncTpanuu

[optpetsr: K.C. MepexkoBckuit, JI. Maprymuc.

Tabmuuet u cxembl: «CTpoeHHME HYKapUOTHUYECKOW KIETKH», «CTpOEHHE 3KUBOTHOM
KJIeTKn», «CTPOCHHE PaCTUTEIBHON KIETKN», «CTpoeHue MUTOXOHApUM», «Sapo», «CTtpoeHune
IIPOKAPUOTHUYECKOMN KIIETKHY.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHMKpPOIpENnaparbl pacTUTENbHbIX, >KUBOTHBIX
KJIETOK, MUKpOIIpenaparbl 0aKTepUaIbHBIX KJIETOK.

JlabopaTopHas padora «/3ydeHne cTpoCHUS KIETOK Pa3IUIHBIX OPTaHU3MOB).

IIpakTnyeckas padora «/3ydeHne CBONCTB KIIETOYHONH MEMOpPaHBI».

JlaGoparopHas padora «VccienoBaHue IIa3MoJIM3a U JCIJIA3MOJIM3a B PACTUTEIbHBIX
KJIETKaX».

IIpakTnueckas padora «/3ydyeHne ABMKEHUS LUTOIIIA3MbI B PACTUTENIBHBIX KIETKAX.

Tema 6. O0MeH BelecTB M NMPpeBpPAaLCHHE JHEPTHH B KJIEeTKe

AccuMuIsIMsSL M AUCCUMUJISIIUS — JBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEUIECTB:
aBTOTPOGHBIN U rerepoTpodHBIA. YUacTue KUCcIopoJa B 0OMEHHBIX Ipolieccax. DHEPreTHIECKoe
obecrieuenre kietku: npepamenne AT® B oOMeHHBIX mporieccax. DepMeHTaTUBHBIN XapakTep
peakiuii KIeTOYHOro Merabonu3ma. @epMeHThl, UX CTPOCHHE, CBOMCTBA U MEXAaHU3M JCHCTBUSI.
Kodepmentsl. OTnuunst pepMEHTOB OT HEOPraHMYECKUX KaTaliu3aTopoB. bernku-akTuBaTopbl U



OCNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (EPMEHTATUBHBIX pEAKIHA OT pPa3IUYHbIX
(hakTOpOB.

[lepBUuHBIl CHHTE3 OpPraHUYECKUX BEIHIECTB B KieTKe. DOoTocuHTE3. AHOKCUCEHHbIU U
oxcueenHvlll  pomocunmes y obaxkmepuii. Ceemocobuparowue nueMeHmvl U HUSMEHMbl
peakyuonHoz2o yenmpa. Ponb XJI0pomiacToB B mpouecce GorocuHTe3a. CBETOBas W TEMHOBas
dhazel. @omoovixanue, Cz., Cs- u CAM-munvi gpomocunmesa. 1lpoagyKTUBHOCTDh (HDOTOCHHTE3A.
Brnusinue pa3nugHbix GakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A.

Xemocunres. Paznoobpasue opranu3MoB-XeMOCHHTETHKOB: HUTpUDULIUpYIOIINE OaKTepUu,
xKene300aKkTepru, cepoOaKTepHH, BOJIOPOIHbIE OakTepun. 3HaUeHHE XeMOCHHTE3a.

AHaspobnble opranu3Mbl. Buabl Opokenus. [IponykTsl OpoXKEHUS W WX HUCHOJIb30BaHUE
Y4eIIOBEKOM. AHa’pOOHBIE MHUKPOOPTAHMU3MBI KaK OOBEKTHI OMOTEXHOJOTHH M BO30YAHUTETH
0ose3Hel.

AspoOHBIE OpraHW3Mbl. JTambl IHEPreTUYEcCKOro oOMeHa. [loAroTOBUTENbHBIA ITarl.
I'mukonan3 — 6eCKUCIOPOAHOE paCHICTNIEHUE TIFOKO3HI.

buonoruueckoe okuClI€HHE, WM KJIETOYHOE AbIxaHue. Poib MUTOXOHIpHI B mpolieccax
ouosnoruueckoro okucieHus. Lluknumueckue peakuuu. OxucnurtenbHoe (ochopuapoBaHue.
Ouepeus membpannozo epaduenma npomonos. Cummesz ATD: paboma npomounnoi ATD-
cunmasel.  llpenMymectBa a’poOHOro myTh oOMEHa BENIECTB TMepel  aHadPOOHBIM.
D PeKTUBHOCTD IHEPTETHISCKOTO OOMEHA.

JdeMoHcTpamun

[Toprpersr: [Ix. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuubl u cxembl: «DPOTOCHHTE3», «DHEpPreTuueckuii oomen», «buocuHTe3 Oenkay,
«Ctpoenue pepmeHTa», «XEMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000OPYIOBAaHHUE NIJisi TIPUTOTOBIICHUS TIOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPETIapaToB.

JlabopaTopnasi pa6ora «/3yueHue KaTaluTUYECKON aKTUBHOCTH (pepMEHTOB (Ha pUMepe
aMmIIa3bl WIK KaTaaasbl)y.

JlabopaTopnas paGora «/3yueHne pepMEHTaTUBHOTO pacIIeTyIeHUs] IEPOKCHIa BOJIOpOIa
B PACTUTEIBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopHas padora «CpaBHEHHE TPOILIECCOB (POTOCHHTE3A U XEMOCHHTE3AY.

JlabopaTopnasi pabora «CpaBHEHHE MPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacieacrBeHHasi MHpoOpMalus U peaju3anus eé B KJIeTKe

Peakuuu marpuuHoro cuHTe3a. [IpHHINUI KOMITJIEMEHTApHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanmmzanust HacienctBeHHoW wuHMopmaruu. ['eHETHYECKHMH KOJA, €ro CBOWMCTBA.
Tpanckpunius — matpuunbii cuHTe3 PHK. TIpuHIMOB TPaHCKPUIIIIUU: KOMILIEMEHTapHOCTD,
AHTUNAPAIUIETBHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvlx PHK 6 sykapuomuueckou
knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuactue TpancnoptHeix PHK B OmocuuTese Oenka. YcmoBus
ounocunTe3a 6enka. Kogupoanne aMuHOKUCIOT. Posk pubocom B OnocuHTE3e OenKa.

Cogpemennvie npedcmasnenus o cmpoenuu 2ceHos. OpraHuzalusi TeHOMa y MPOKapHOT U
9yKapuoT. Perynsius akTUBHOCTH IeHOB Y IpokapuoT. ['unotesa onepona (®. XKakoo, XK. Mano).
MonekynapHuvle mexanuzmvl 3Kcnpeccuu 2eHos y aykapuom. Ponv xpomamuna 6 pezynayuu
pabomwl 2enos. Perynsius 0OMEHHBIX MPOLIECCOB B KiieTke. KieTouHslil romeocTtas.

Bupycbl — HekIeToYHbIE (OPMBI KH3HU M OOJUTAaTHBIC Mapa3uThl. CTpOEHUE MPOCTHIX U
CIIO)KHBIX BHPYCOB, pPETPOBUPYCOB, OakrepuodaroB. Kusnenuwiti yuxn J[HK-cooepocawjux
supycos, PHK-coodepoicawux eupycos, bakmepuoghazos. Obpamuas mpanckpunyus, pesepmasd,
unmezpasa.

BupycHbie 3a00eBanus yenoBeka, xUBOTHBIX, pacTteHuit. CITNJI, COVID-19, conmansHbie
Y MEIUIMHCKHE MTPOOIEMEI.



Buoungpopmamuxa: unmeepayus u ananuz oonvuux maccugog («bigdatay) cmpyxmypuoix
ouonocuyeckux oanuvix. Hanomexnonocuu 6 ouonocuu u meouyune. Ilpoepammupyemoie hynkyuu
benxos. Cnocobvt 00cmasKu 1ekapcms.

JdemoHcTpauuu

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

Tabmuubpt u  cxembl: «buocuHTe3 Oenka», «l'eHeTnueckuii kom», «Bupyce»,
«bakrepuoparmy.

IMpakTnyeckas padora «Co3nanue MOJICIH BUPYCay.

Tema 8. ’/Ku3HeHHBIN HUKJ KJIETKHU

Knerounslii nuki, ero mepuonsl u perynsauus. HMutepdaza u murto3. OcobeHHOCTH
MPOLIECCOB, MpoTeKaronmx B mHTepdase. [loaroroBka kietku K aeneHuto. [IpecuHTeTHYECKUI
(MOCTMUTOTHUYECKUI), CHUHTETUYECKUH W TOCTCUHTETUYECKUH (IPEMUTOTHYECKUN) MEepPHOIbI
uHTEep(ha3bI.

Marpuunsiii  cunre3 JHK —  pemmmkanums.  Ilpunnunsr  peruukamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IIOJIYyKOHCEPBATUBHBIM  CHUHTE3, aHTUNApaUIeIbHOCTh.  MexaHu3m
permukauun JIHK. Xpomocomsl. Ctpoenue xpomocoM. Teraomepsl U Teomepasa. XpoOMOCOMHBIN
Ha0Op KIIETKM — KapuOTHIl. [IMIJIOMAHBIA M TalUIOMIHBIA HAOOPBI XpOoMOcOoM. ['omMonornyHbie
XpoMocoMmbl. [10110BbIE XPOMOCOMBI.

Henenue kierku — Muto3. CTaauu MUTO3a M NPOUCXOIALIME B HMX Ipouecchl. THIbl
murto3a. Kapuokunes n uutokrnHes. buonornueckoe 3HadeHUE MUTO3A.

Perynsmus MuToTnuyeckoro uukia kieTku. IIporpammupyemasi kiierouHas ruoOenp —
anomnTo3.

Krnerounoe sapo, XpoMocoMbl, (pyHKIIMOHAIbHAA T€HOMUKA. Mexanuzmuvl npoaugepayuu,
ouppepenyuposxu, cmapenus u ubenu kiemok. «Lugposasn knemxa» — ouounghopmamuueckue
Mo0enu hYHKYUOHUPOBAHUSL KILeMKU.

JdemoHcTpanuu

Tabmuupl U cxembl: «OKU3HEHHBIN UK KIETKH», «Muto3», «CTpO€HHE XPOMOCOMY,
«Penmukanms [JJHK».

O6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKporpenaparsl: «MuT03 B KIETKax KOpeIlKa
JTyKay.

JlabopaTopnas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOITperapaTaxy.

JlabopaTopunasi padora «Habmionenue mMuTO3a B KJIeTKaX KOHYMKA KOpeEIIKa Jyka (Ha
TOTOBBIX MUKpPOIIpErapaTax ).

Tema 9. Ctpoenune u pyHKIMH OPraHu3MoOB

buonornueckoe  pasHooOpasume  opraHu3mMoB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUsI U KUZHEJESATENIbHOCTH OJHOKIJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJTHOKJIETOYHbIE TPUOBI, OJHOKIECTOYHBIC BOJOPOCIH, APyrue npoTuctel. KomoHuansHbe
OpraHU3MBI.

B3auMocBs3b yacTeil MHOTOKJIETOUHOTO OopraHu3ma. TkaHM, opraHbl U CUCTEMbI OPT'aHOB.
Opranusm Kak enuHoe nenoe. ['omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHed: oOpa3oBaTellbHAs, MOKPOBHAs,
MPOBOJAINAsA, OCHOBHasA, MexaHuuyeckas. OCOOEHHOCTH CTpOeHHs, (DYHKUUN U PaCTIONOKEHHS
TKaHEH B OpraHax pacTEHUMN.

TkaHM )KMBOTHBIX M YeJIOBEKA. THIThI )KUBOTHBIX TKaHEH: dMTUTEINATbHAS, COSTUHUTEIbHAS,
MbIlIeyHas, HepBHasg. OCOOEHHOCTH CTpPOCHHUs, PYHKIMI W pPACHONOKEHHUs TKaHeW B opraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHble U reHEpaTUBHBIE OpraHbl pacTeHU. Opraibl U CUCTEMbl OPTraHOB
YKUBOTHBIX U yesnoBeka. OyHKIIMU OpraHoOB ¥ CHCTEM OPIaHOB.

Omnopa Tena opranu3moB. Kapkac pactenuii. CKeneTsl OHOKIETOYHBIX 1 MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbI 1 BHYTpeHHUH ckeneT. CTpOEHUE U TUIIBI COSTUHEHUST KOCTEH.



JIBu>keHHe  OpraHu3MoB. J[BWKEHHWE OJHOKIIETOYHBIX OPraHu3MOB: amMEOOUIHOE,
KI'YTUKOBOE, PECHUYHOE. JIBMKEHHME MHOTOKIETOYHBIX PACTEHHWI: TpPONU3MblI W HACTHUHU.
JIBM>KeHHE MHOTOKJICTOYHBIX KUBOTHBIX M YEJIOBEKA: MblIlieuHasi cucrema. Pedekc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Iutanue opranu3moB. IloriomeHnne BOJbI, YIVIEKHCIOIO ra3a U MUHEPAJIbHBIX BELIECTB
pacteHussMH. [IuTaHue >KUBOTHBIX. BHYTpUIIOJOCTHOE M BHYTPUKIETOYHOE MHILEBAPEHUE.
[lutanre MO3BOHOYHBIX >KUBOTHBIX. OTIEIbl MUIIEBAPUTEIBHOrO TpakTa. llumieBapurenbHbIe
xenesbl. [InimeBapurenpHas cucTeMa 4enoBeKa.

Jpixanue opranu3MoB. Jlpixanue pacteHuid. J[prxanue ®uBOTHBIX. uddy3us razoB yepes
MOBEpXHOCTh KJeTKU. KoxkHoe apixanue. JlpixarenbHas MOBEpXHOCTh. JKabepHoe u J€royHoe
npixaHue. JlpIxaHue TO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA. OBOJIOLUOHHOE YCIOXHEHUE
CTPOEHHUs JETKUX ITO3BOHOYHBIX JKUBOTHBIX. JlpIXxaTelbHas cuUcTeMa 4elloBeKa. MexaHu3m
BEHTHJIALIMY JIETKUX Y NITUIl U MJIEKOMUTAIOMUX. Perymsaius npixanus. [{prxareabHbie 00bEMBI.

TpancnopT BewEeCTB Yy OPraHu3MoB. TpaHCHOpPTHBIE CUCTEMbI pacTeHuil. TpaHcmopt
BEILIECTB y )KMBOTHBIX. KpoBeHOCHas cucrtema u e€ opransl. KpoBeHOCHasi cucTtemMa MO3BOHOYHBIX
KUBOTHBIX U dYenoBeka. Cepjie, KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru KpoBoOOpaiieHwus.
DBOJIIOIIMOHHBIE YCIIOKHEHUSI CTPOEHUS KPOBEHOCHON CHCTEMBI IMO3BOHOYHBIX IKHUBOTHBIX.
PaGora cepaua u e€ perynanus.

Beinenenne y opramusMoB. BeigeneHue y pacteHud. BplneneHue 'y JKMBOTHBIX.
CoxpaturensHblie Bakyosu. Opransl BeieneHus. OuibTpalus, ceKpeus 1 o0paTHOe BCaChlBaHUE
KaKk MEXaHU3Mbl paboThl OpraHoB BbiAeNCHHUS. CBS3b MOJOCTH Tela C KPOBEHOCHOW U
BBIJICJIUTENIBHON CUCTEMaMU. BplienieHne y IMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louxwm.
Crpoenue u GpyHkmonupoBanue Heppona. OOpa3oBaHuEe MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3aliTa y OJHOKIETOYHBIX OpraHu3MoB. CIOpbl OaKTepuil U IUCTHI
MpocTeHmMX. 3aluTa y MHOTOKJIETOUHbIX pacteHuil. Kytukyna. CpeacrBa maccCHUBHOW H
XHUMHUYECKOU 3aIIUThl. ODUTOHIIUIHI.

3ammTa y MHOTOKJIETOUYHBIX KUBOTHBIX. [IOKpOBBI M X TTPOU3BOAHBIC. 3allIMTa OpraHU3Ma
or Oone3Heil. MmmyHHas cuctema denoBeka. KIleTouHbII W TyMOpandbHBIH HWMMYHHTET.
Bpoxnénnsiii v npuoOpeTéHHbIi ciennduueckuit UMMYHUTET. Teopus KJIOHaIbHO-CEIEKTUBHOTO
ummynutera (I1. Opnux, @. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETbI OpraHU3MOB.
Pornb BpokaI€HHOTO UMMYHHUTETA B Pa3BUTUH CUCTEMHBIX 3a00JICBaHUIA.

Pazmpaxumocts u perymsauus y OpraHu3MoB. Pa3ipakumMocTb Yy OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3znpaxumocTe M peryisinus y pacreHuil. PocToBele BemecTBa M X
3HAYEHUE.

HepBHast cucrema u peduiekTopHasi peryisius y XUBOTHbIX. HepBHas cuctema u eé
OTJIeNbl. DBOJIOIIMOHHOE YCJIOKHEHHE CTPOEHHSI HEPBHOM CHCTEMBI y KUBOTHBIX. OTAenbl
TOJIOBHOTO MO3Ta TO3BOHOYHBIX XKUBOTHBIX. Peduiekc u pednexkropHas ayra. besycioBHble u
yCIIOBHBIC PEIICKCHI.

['ymopanbHast perynsnusi W SHIOKPUHHAs CHCTEMA HBOTHBIX M 4ejoBeka. JKemneswl
SHJIOKPUHHOM CHUCTEMBI U HMX TOPMOHBI. JleicTBHE TOPMOHOB. B3aMMOCBSI3b HEpPBHOW U
SHIOKPUHHOM cucteM. [ mmoranamo-runoduzapHas cuctema.

JdemMoHcTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuier u cxeMbl: «OAHOKIETOYHBIE BOAOPOCHH», «MHOTOKJIETOYHBIE BOJIOPOCINY,
«baktepun», «lIpocreitmme», «Opranbl I[BETKOBBIX pacTeHui», «CuCTeMbl OpPraHoB
MMO3BOHOYHBIX KUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKkoMbIX», «TKaHM pacTeHui»,
«KopueBbie cucrembl», «CtpoeHue ctebms», «CTpoeHHE JMCTOBOM IUTACTHHKWY», «TKaHU
KUBOTHBIX», «Ckener uyenoBekay, «llumeBaputenbHas cucremay, «KpoBeHocHas cucremay,
«/IpixaTenpHass  cucrema», «HepBHas cucrema», «Koxa», «MbpblllleyHas  CHUCTEMaY,
«BpinenurenpHas cucrema», «JHIOKPUHHAA cucTemay, «CTpoeHue MbIIby, «MMyHUTETY,
«KumeunononoctHeie», «CxemMa NUTaHUSA pacTeHUi», «KpOBEHOCHBIE CHUCTEMBI MO3BOHOYHBIX



KHUBOTHBIX», «CTpoeHHMe THIpbl», «CTpoeHue muaHapumn», «BHyTpeHHeEe CTpOEHHE IOKIAEBOTO
yepBsi», «HepBHas cucrema poidb», «HepBHas cucrema mnarymkun», «HepBHas cucrema
npecMmbikaromuxcs», «HepBHast cucrtema nruny», «HepBHas cucreMa MIIEKOIUTAIOLIUX),
«HepBHas cuctema yenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOW MHKPOCKOII, MUKPOIIPENaparhl OJHOKJIETOYHBIX OPTaHU3MOB,
MHUKpOIpenaparsl TKaHEW, paKOBUHBI MOJIJIIOCKOB, KOJIJIEKIIMM HACEKOMBIX, UTJIOKOXHX, KUBbBIC
9K3EMIUISIPhl KOMHATHBIX PACTeHHM, TepOapuu pacTeHUil pa3HBIX OTIENOB, BIAKHBIC MPENapaThl
KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJUICKI[MM OECIIO3BOHOUHBIX >KUBOTHBIX, CKEJIET YelIOBEKa,
00opyI0BaHuEe sl AEMOHCTPALMY TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTCHUMN, PACIICTIIICHUS
Kpaxmasia u OelIKOB MoJ AelicTBUeM (pepMEHTOB, 00OpPYIOBaHHE JJSl JEMOHCTPALIMH ONBITOB IO
W3MEPEHHUIO JKMU3HCHHOM EMKOCTM JIETKMX, MEXaHW3Ma JIbIXaTEJIbHbIX JBH)KEHUW, MOJEIIH
TOJIOBHOT'O MO3Ta Pa3JINYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHeill pacTeHUI.

JlabopaTopHas padora «/3ydyeHue TKaHel )KUBOTHBIX».

JlaGopaTopHas padora «/3ydeHrne opraHoB IBETKOBOTO PACTCHUS».

Tema 10. Pa3MHoOKeHMe U Pa3BUTHE OPTraHU3MOB

@DopMBI Pa3MHOKEHUSI OPTaHU3MOB: Oecroioe (BKJIOYasi BEreTaTUBHOE) W MOJIOBOC. BHIbI
0ecrooro pa3sMHOKEHUS: TOYKOBAHUE, CIIOPYIIALMS, (pparMeHTals, KIOHHPOBaHHUE.

[TonoBoe paszmHoxeHue. llonmoBble kneTku, win ramersl. Meio3. Craauu Melosa.
[ToBenenue xpomocoM B Meio3ze. Kpoccunrosep. buonormueckuid cMmbici Meio3a W MOJOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3zaponpiieBoe pazputue. ['ametorenes y »kuBoTHbBIX. [lonoBsie sxene3pl. OOpazoBaHue
U pa3BUTHE MOJOBbIX KJIeTOK. CriepMaroreHes u oorenes. CTpoeHHE MOJIOBBIX KIETOK.

Omo1I0TBOpeHHE M SMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CHOCOOBI OIUIOJOTBOPEHUS:
Hapy)KHO€, BHyTpeHHee. [lapTreHorenes.

WNupuBuayanbHOEe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpPHOJIOrUs — HayKa O pa3BUTHH
opranu3MoB. Mopgozeene3 — o0Ha u3 enasuvix npoodiem smopuonocuu. Konyenyus mopghozenos u
mooenu mopgpozenesza. Ctaauu >MOpHOTreHe3a >KUBOTHBIX (Ha mpumepe JArymku). JpoGienue.
Tunsl npoGnenus. Jemepmunuposannoe u Hedepmunuposarntoe opoonenue. bnacmyna, munsi
onacmyn. OcobeHHOCTH IpOOJICHUS MIIEKONMUTAIOMUX. 3apOoJIbIIeBble JTUCTKU (racTpyJisius).
3akiajKka OpPraHOB M TKAaHEM W3 3apOJIbIIIEBBIX JIMCTKOB. B3auMmHOe BiMsHUE dYacTei
Pa3BUBAIOIIETOCS 3apo/bliia (3MOpHOHANbHAS MHAYKINS). 3aKia/lKa MjIaHa CTPOEHUS KUBOTHOTO
KaK pe3yJibTaT MEepapXUUYeCKUX B3aWMOJAECUCTBUN TreHOB. BiusHue Ha 3MOpHOHATIBHOE pa3BUTHE
pa3IUYHbIX (PAKTOPOB OKPYKAOLIECH Cpe/Ibl.

Poct u pasButue kxuBoTHBIX. [locTamMOpuoHnanbHbll mnepuon. IlpsmMoe u Hempsmoe
pasButHe. Pa3Butue c¢ meramopo3oM y OECIO3BOHOYHBIX W MO3BOHOYHBIX >KHBOTHBIX.
buonoruueckoe 3HaueHHE MPSIMOTO M HEMPSMOTO Pa3BUTHUS, UX PACIPOCTPAHEHUE B MPUPO/IE.
Tunbel pocta XKUBOTHBIX. DakTOpbl PETYIALMH pPOCTa >KUBOTHBIX MW uenoBeka. Craauu
MOCTAMOPUOHAIBHOTO PAa3BUTHS Y >KMBOTHBIX U uejoBeka. llepumonbl OHTOreHe3a 4eIoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHUECKUE MTPOLECCHI.

Pasmuoxenue u pa3Butue pacreHuil. ['ameroput u cnopodur. Meiio3 B )KU3HEHHOM LUKJIIE
pactenuii. OOpa3oBaHue crop B mpoiiecce Meito3a. ['amerorenes y pactenuii. OmionoTBOpeHNE U
pa3BUTHE pPACTUTEIbHBIX OPraHuW3MOB. JIBOWMHOE OIIOJOTBOPEHHE Y I[BETKOBBIX pPACTEHUH.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJsuu OHTOT€HEe3a Y PACTEeHUN U KUBOTHBIX.

JdemMoHcTpanuu

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

Tabmuuer m cxemsl: «BereratuBHoe pa3MHOKeHHE», «THIBI OECIIONOTr0 Pa3sMHOKECHUSY,
«Pa3zMHOXkEHHE XJIAMUIOMOHAAbD», «Pa3MHOKEHNE ABIIIEHB», «PasMHOXKEHHE TUAPBDY, «Meno3»,
«XpomocoMbl», «I'amerorenes», «CTpoeHHe SIMIEKIETKH U criepMaTo3ouaay, «OCHOBHBIE CTaIuU
oHTOreHe3a», «lIpsmoe u Hempsmoe paszButue», «Pa3BuThe Malckoro xyka», «Pa3Butue



capaHum», «Pa3BuTue JATyHIKH», «/IBOMHOE OIUIOJOTBOPEHHUE Yy LIBETKOBBIX PACTCHUI,
«CTpoeHHE CEMSH OJHOAOJBHBIX M JBYAOJBHBIX pPACTEHMI», «OKW3HEHHBI LHKI MOPCKOU
Kanyctel», <«KW3HEHHbIA LUK MXa», «KU3HEHHBIA LUK MAanOPOTHUKAY», «KM3HEHHBIA LUK
COCHBD».

OO6opynoBaHue: CBETOBOH MUKPOCKOI, MHUKPOIIPENapaThl SHIEKIETOK M CIIEPMAaTO30U/I0B,
Mozeinb «L UK pa3BUTHSA JISATYIIKI.

JlabopaTtopnasi paGora «/3yueHue CTPOEHHs IIOJIOBBIX KJIETOK Ha T'OTOBBIX
MHUKpOIIpernaparax».

IIpakTnyeckas padora «BpIsgBIEHHE NPU3HAKOB CXOACTBA 3apOABIINIEH ITO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI.

Tema 11. 'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

WcTopust ctaHOBIIEHUS U pa3BUTHS T€HETUKU Kak Hayku. Pabotsl I'. Mengens, I'. ne ®pusa,
T. Moprana. Ponb oreuecTBeHHBIX YUEHBIX B pa3BuTuu renetuku. Padoter H. K. Konsiosa, H. 1.
Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko, H0. A. ®unmumyenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbBIE T€HETUYECKUE TOHATHSA U CUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbBIE
IEHbl, aJbTEPHATUBHbIE NPU3HAKH, JIOMUHAHTHBII M pPELIECCUBHBIM IpPU3HAK, TI'OMO3UIOTA,
reTepo3nuroTa, 4WcTas JHHUSA, TUOpUIbI, TeHOTUN, (GeHotur. OCHOBHBIE METOABI TEHETHUKH:
TUOPUA0IOTHUECKUA, TUTOJIOTHUYECKHM, MOJIEKYIISIPHO-T€HETHUECKHIA.

JdemMoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsios, H. 1. BaBuiios, A. H.
benosepckwii, I'. 1. Kaprieuenko, H0. A. ®unmunuenko, H. B. Tumodeer-PecoBckuii.

Tabnuis! u cxeMbl: «MeTOobl TeHETUKIY, «CXEMBI CKPEIIIMBAHUS.

JlaGopaTopHas padora «/[po3oduia kak 00bEKT TCHETHUECKUX UCCIETOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBroiii 3akoH MeHenst — 3aK0H eIMHO00pa3usi THOPUIOB
nepBoro nokosieHus. llpasuno nomuaupoBanus. Bropoii 3akoH MeHnzens — 3aKoH pacIleneHus
pu3HaKoB. LluTonoruueckne 0CHOBBI MOHOTHOPUIHOTO CKpeUIMBaHus. [ MoTe3a YMCTOThI raMerT.

AHanusupyroiee ckpemnBanue. [I[pomexxyTounslii XapakTep HaclieqoBaHus. Paciienienue
MIPU3HAKOB IPU HEMOJHOM JOMHUHHUPOBAHUU.

JurnbpunHoe ckpeumBaHue. Tpetui 3akoH MeHaenss — 3aKOH HE3aBHCHMOIO
HacJeI0BaHus NMpU3HaKoB. [{uTomornyeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHMUSL.

CueruieHHoe HacnenoBaHue npu3HakoB. PaboTtsel T. Moprana. CrenyieHHOe Hacjel0BaHUe
I€HOB, HAPYIICHHE CLETUICHHUS MEXYy TeHaMU. XpOMOCOMHAs TEOPUs HACIEACTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M ONPEIENIECHUs MOoja. AyTOCOMBI U TOJOBbBIE
XpPOMOCOMBI. ['OMOraMeTHBIi W TreTreporaMeTHbI Moj. ['eHeTudeckas CTpyKTypa IOJOBBIX
xpomocoM. HacnenoBanue nprusHaKoB, CLEIIIEHHBIX C IIOJIOM.

l'enotun kak wnenoctHas cucrema. l[lneioTponusi — MHOXKECTBEHHOE JACHCTBHE TEHA.
MHOXECTBEHHbIN aiienu3M. BzaumojnelcTBue HeayulelbHbIX TIeHOB. KoMIuieMeHTapHOCTb.
Onucras. [lommmepusi.

'eHeTnyeckuii KOHTPOJIb pa3BUTUS PACTEHHM, MKUBOTHBIX M 4YEJIOBEKa, a TaKKe
(U3HOIOrMYECKUX MPOIIECCOB, MOBEACHNUS U KOTHUTUBHBIX (QYHKIMN. ['eHeTHUecKre MeXaHU3Mbl
CUMOMOTeHEe3a, MEXaHU3MbI B3aUMOJCHUCTBUS «XO35MH — TApa3suT» U «XO3IUH — MHUKPOOHOM).
['eneTnyeckue acmeKkThl KOHTPOJS M W3MEHEHHS HACJeICTBEHHOM MHQpOpMAaIMU B MOKOJEHUSX
KJIETOK 1 OPTaHU3MOB.

JdemoHcTpaumnu

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

Tabmuupl n cxembl: «I[lepBblii U BTOpOU 3akoHBl MeHnnens», «Tperuit 3akoH MeHnmemns»,
«Ananuzupytoiee ckpeuupanuey, «Hemnonnoe nomunupoBanuey», «CLEIIEHHOE HaCleI0BaHUE



MPU3HAKOB y po3oduisly, «['eHeTnka monay, «Kapuotumn yenoBekay, «Kapuotum npo3oduisn,
«Kapuortun nruns», « MHOKECTBEHHBIN aJlIenu3M», «BzanmoaeincTeue reHoBy.

O6opynoBanue: MOJAETh JUIsl JEMOHCTPAIMHM 3aKOHOB €IMHOOOpa3usi THOPUIOB IEPBOTO
MIOKOJIEHUSI W PACUICIUIEHWs] NPU3HAKOB, MOJENb Il JEMOHCTPALlMM 3aKOHA HE3aBHCHMOTO
HACJICIOBAHUS NIPU3HAKOB, MOJAENb JJIsl IEMOHCTPALUH CUCIUICHHOTO HACJIeIOBaHUs MPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpoItipenapar: «/po3zodunar.

IIpakTuyeckas padora «V3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO CKpPCUIUBAHUS Y
JPO30(UITBI».

IIpakTuyeckass padora «V3ydeHne pe3yabTaTOB JUTHOPHIHOTO CKpEIIMBAHUSI Y
JPO30(UITBI».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopeiictBue rexHoruna u cpeabl npu  ¢GopmupoBaHuu ¢eHotumna. M3MeHUYHBOCTh
npu3HakoB. KauecTBeHHBbIE M KOJMYECTBEHHBbIC  MPU3HAKW. Buabl  HW3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHas W3MEHUYMBOCTh. Poyib cpensl B POPMHUPOBAHUU MOAH(PHUKAITMOHHON
n3MeHunBoct. Hopma peaknuu npusHaka. BapuanuoHHbl psn v BapuanuoHHas kpuBas (B.
Horanncen). CBoiicTBa MOIU(PUKAITMOHHON H3MEHYHBOCTH.

l'enHoTunuueckass u3MeHYMBOCTh. (CBOHCTBA TEHOTUIIMYECKOW W3MEHUYMBOCTU. Bujbl
TeHOTUIMYECKON M3MEHYMBOCTH: KOMOMHATHBHASI, MyTaIllMOHHASI.

KoMbOunatuBHas M3MEHYMBOCTb. Mei03 U IMOJIOBOM MPOLECC — OCHOBAa KOMOMHATHBHOM
M3MEHYUBOCTH. PoJIb KOMOMHATUBHOM U3MEHYMUBOCTH B CO3JJaHUU T€HETUYECKOTO pa3HOOOpa3us B
npezenax 0JHOro BUAA.

MytarnmonHasi M3MEHYUBOCTh. Buabpl MyTanuii: TreHHbIE, XPOMOCOMHBIE, TE€HOMHBIE.
CrnoHTaHHBIE W WHIAYIUPOBAaHHBIE MYTAalUUU. SAepHbIE W LUTOIJIA3MATUYECKHE MYTAallUH.
CoMaruueckre W TOJIOBbIE MyTanuu. [IpudrHBI BOZHHUKHOBEHUS MyTaluid. MyTareHbl U HX
BIIMSHHE HAa OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJIOTHYECKUX
psnoB B HacieactBeHHON wu3meHuuBoctH (H.M. BaBuioB). BHesnepHas H3MEHUUMBOCTH U
HaCJIEACTBEHHOCTbD.

Onucenemurxa u 9NUSEHOMUKA, PONb INUSEHEMUYECKUX (GAaKmopos 6 HAC1e008aHuu U
UBMEHYUBOCTNU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemMoHcTpanuu

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

Tabmuubpr u cxembl: «Buapl u3MeHUHMBOCTHY», «MomupUKAIIMOHHAS W3MEHYUBOCTHY,
«KoMOuHaTHBHAS M3MEHYHBOCTHY», «Meio3y, «OmnonoTBopeHue», «l eHetnueckrue 3a00neBaHus
yenoBeKay, « Buasl Mmyranuiin.

O6opynoBaHue: KHUBbIe M TepOapHbIe SK3EMIUIAPhl KOMHATHBIX PACTEHUH, PUCYHKH
(dboTorpadun) >KHBOTHBIX C pa3JIMYHBIMU BUJAMU U3MEHYHBOCTH.

JlabopaTopnasi paGora «lccrmegoBaHue ~— 3aKOHOMEPHOCTEH  MOIU(MUKAIIMOHHON
W3MEHUYHUBOCTH. [locTpoeHnEe BapHaIllMOHHOTO psAJia U BApUAIMOHHOW KPUBOI».

IIpakTnyeckas padora «Mytaruu y Apo30puiibl (Ha TOTOBBIX MHKPOIPENapaTax).

Tema 14. I'eneTuka 4yesoBeka

Kapuotun uenoBeka. MexayHapoJlHas mporpamMma HCCIEIOBaHUS TE€HOMa YelOBeKa.
Metoapl M3y4YeHHUS TEHETUKU YETIOBEKA: T€HEATOTHYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYCCKUH,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIApHO-TeHeTuUeckuil. (CoBpeMEHHOE OmpeeTeHue
TE€HOTHIIA: TMOJHON€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM 4Hcie ¢ noMmoupio TTIP-
aHanusa. HacrnenctBeHHble 3a0oneBaHus yeiaoBeka. ['eHHbIE B XpOMOCOMHBIE OOJIE3HU YeIOBeKa.
bosiesHn ¢ HacienCTBEHHOW NPEAPACHOIOKEHHOCThIO. 3HAYEHUE MEIUIMHCKOW TEHETHUKH B
MPEIOTBPALICHUN W JICYCHUHM TEeHETHUYEeCKHX 3a0oyieBaHMil dYeloBeka. MeIMKo-TeHETHUeCKOe
KOHCYNbTHUpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHUECKOro Ipy3a». ITUUYECKHE ACIEKThI
HCCIICIOBAaHHH B 00JIACTH PEIAKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.



I'enernyeckue (akTOpPhl TOBBIIIEHHONW YYBCTBUTEIHHOCTH YENOBEKA K (PU3NYECKOMY U
XUMHUYECKOMY 3arps3HEHHUIO OKpyXarolend cpeabl. ['eHeTnueckas MpeapaciookKEeHHOCTh
YeJ0BEKa K MMaTOJIOTUsIM.

JdemoHcTpauuu

Tabmuubl u cxembl: «Kapuotun dyenoBekay, «MeToabl HM3ydeHUs T€HETUKH YEJIOBEKay,
«["enetnueckue 3a00J€BaHUS YEIOBEKAY.

IIpakTnyeckas padora «CocraBieHue U aHaJIU3 POAOCIOBHOMN.

Tema 15. Cesiekuusi Opranu3mMoB

JloMecTukanus M celeKuus. 3apoXkIE€HUE CeNeKUMH U JoMmecTukanuu. Yuenue H. U.
BasuioBa o LleHTpax nmpoucxoxxaeHusi 1 MHOrooOpasus KyJlIbTYPHBIX pacTeHuil. Poib cenekuuu B
CO3/JaHUU COPTOB PACTEHUU U MOPOJ KUBOTHBIX. COpT, MOPOJIa, IMITAMM. 3aKOH TOMOJIOTHYECKUX
panoB B HacieAcTBeHHOM uaMmeHunBoctu H. M. BaBwiioBa, ero 3HadyeHue ISl CEJICKLMOHHOM
paboTHLI.

MeTtoapl ceneKuMOHHONW paboThl. MIcKyccTBEHHBII OTOOp: MAacCOBBIM U WHIMBUAYAIbHBIN.
Oranbl KOMOWHAIIMOHHOM cenekuuu. VcmpiTaHue TpoW3BOAMTENEH 1O MOTOMCTBY. OTOOp 1O
TEHOTHUITY C IMOMOIIBIO OLIEHKH (DEHOTHIIAa TOTOMCTBA U OTOOP MO F€HOTHUITY C MOMOIIBIO aHAIHU3a
JHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ CEJIeKUHMOHHOW paboTel. PaguanuoHHbld U
XUMUYECKUM MyTareHe3 KakK HWCTOYHMK MYTallMid y KYJIbTYpPHBIX (OpM  OpraHu3MoB.
Hcnonb30BaHre reHOMHOTO peIaKkTUPOBaHUs U MeTo0B pekoMOuHauTHbIX JIHK ans momydyenus
HWCXOJHOTO MaTepuaa i CEJICKIHH.

[lonydyenue monummougoB. BuyTrpuBugoBas  rulOpuauszanus.  bIM3KOpOACTBEHHOE
CKpeIMBaHue, WM WHOpuIUMHT. HepojacTBeHHOE cKpemnuBaHue, win ayrOpuauar. ['erepo3uc u
ero nmnpuuuHbl. Mcmonb3oBaHue rerepo3uca B cenekuud. OtnanéHHas THOpUAM3AIMSL.
[Ipeononenne Oecruioguss MEXBHAOBBIX THOpUIOB. JlOCTHMIXKEHUS CEJIEKIIMU pPAcTeHUH U
KUBOTHBIX. «3e1EéHAs peGoNIOYUsLY.

CoxpaHeHHe U W3y4eHHWE TE€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHUNW U HMX JIUKHUX
ponudeil s CO3/IaHUs HOBBIX COPTOB M TMOPUIOB CEMbCKOXO3SIMCTBEHHBIX KYIbTYp. HM3yuenue,
COXpaHeHue U YNnpaeieHue 2eHemudecKUMU pecypcamiu CelbCKOX03AUCMBEHHbIX U NPOMbICIO8bIX
HCUBOMHBIX 8 YENAX VIYUUIeHUS CYWeCmBYVIOWUX U CO30aHUsL HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MoM Yucie ¢ npuMeHeHUuem CO8PEMEHHbIX Memo008 HAYYHbIX UCCLEe008AHUL, Nepeoosblx uoetli u
NnepCcneKmueHbIX MexHON02U.

JdemMoHcTpanuu

IToptpersr: H. U. Basunos, 1. B. Muuypumn, I'. JI. Kapneuenko, II. II. Jlykesuenko, b. JI.
Acraypos, H. bopinoyr, /1. K. bensies.

Tabmuier u cxeMbl: «{eHTpBI TPOUCXOXKIEHUSI U MHOTO00pa3us KyJbTypHBIX PAaCTCHUID,
«3aKOH TOMOJIOTMYECKHX PSAJIOB B HACIEICTBEHHOW HW3MEHYMBOCTH», «METOIbI CEIECKIIUN,
«Otnanénnas rudpuanzanusy, «MyTareHe3».

JlabopaTopHnas pa6ora «/3yueHue cOpTOB KyIbTYPHBIX PACTEHHWU W TIOPOJ JOMAITHUX
YKUBOTHBIX).

JlabGoparopHas padora «3yueHne METOA0B CENEKIIUN PACTCHUIN.

IIpakTnueckas padora «lIpuBuBKa pacTeHUN».

Ikckypeusi «OCHOBHBIE METOABI M JOCTHIKEHHUS CEJCKIIMM PAaCTEHUW M J>KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA YYaCTOK, B TEIUITMYHOE
X035HCTBO, B 1a00OPATOPHIO arpOYHUBEPCUTETA UITH HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHOJI0TUS M CHHTETHYECKAS OMOJIOTUSA

OOBbeKThl, HCHOJb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE M TKaHEBbIE KYJIbTYpBI,
MUKpPOOPTaHU3MBI, WX XapaKTepUCTHKA. TpaauliioHHAas OMOTEXHOJOTHs: XxjebomneueHue,
MOJIy4eHUE KHCIIOMOJIOYHBIX MPOAYKTOB, BHHOAenue. MukpoOuonornyeckuit cuHTe3. OOBEKThI
MUKPOOHUOIOTHYECKUX TeXHONIOoTui. [Ipon3BoaCcTBO OenKa, aMHIHOKHCIIOT U BUTAMUHOB.



CozaHue  TEXHOJIOTMHM W MHCTPYMEHTOB  LIEJICHAIIPABICHHOTO  WU3MEHEHMSI U
KOHCTPYMPOBAHUS T€HOMOB C LIEJIbIO IOJIYYEHHs OPTaHU3MOB M MX KOMIIOHEHTOB, COAEP KALLUX
HE BCTPEUAIOIINECs B MPUPOIe OMOCUHTETHYECKHUE ITyTH.

Kinerounas mnxeHepus. Metoasl KynbTypbl KIETOK M TKAaHEH pPAacTEHUH U >KMBOTHBIX.
Kpuobanku. Comarmueckas ruOpuam3anus M COMaTH4ecKuid sMOpuoreHes3. Mcmonp3oBaHue
raluIOuIoB B CEJICKUUU pacTeHUil. [lonyuenue MOHOKIOHANbHbIX aumumen. HMcnonvzosanue
MOHOKIOHANbHBIX U NOJIUKTIOHANbHLIX anmumen 6 meouyune. VICKyCCTBEHHOE OILIOJOTBOPEHUE.
PexkoHcTpyKIns SHLEKIETOK U KIOHUPOBAaHUE )KUBOTHBIX. METOXl TpaHCIUIAHTALUH 1P KIETOK.
Texnonocuu  0300po6uenus,  KyIbMUSUPOBAHUs U  MUKPOKIOHANLHO2O — PA3ZMHOMNCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasi U IeHHas WH)KEeHepus. MICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYMPOBAHHUE
pekomOuHanTHBIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCHEKTHUBBI
XpPOMOCOMHOW ¥ T'€HHOM MH)KEHEpPUU. OKOJIOTMYECKHE M JTHUYECKHE MpoOJeMbl TE€HHOU
UHXCHEPUH.

Menunuackue 6uorexHonoruu. [locrreHomuas mudposas meaunuua. [I[P-muarnocruka.
MeTabo0a0MHBIN aHaNNU3, TEHOLIEHTPUYECKUN aHaIU3 IIPOTEOMa YesloBeKa Ul OLEHKU COCTOSTHHS
ero 3710poBbs. Mcnonp30BaHue CTBOJNOBBIX KIeTOK. TapreTHast Tepanus paka. 3 D-OnonHxeHepus
Ui pa3paboTKU (pyHIaMEHTaJIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOIMH, CO3/1aHUs KOMIUIEKCHBIX
TKaHEH COYeTaHHMEeM TEXHOJIOTUH TPEXMEpHOro OMONPHHTHUHTA U cKap(OIAMHTA ISl PEIICHUS
3a]1a4 IEPCOHAIN3UPOBAHHON MEIULIHBI.

Co3maHue BEKTOPHBIX BakKIMH C IEJIbI0 OOecredeHus: KOMOWHHPOBAHHOM 3allUThl OT
Bo30yauteneit OPBU, ycTaHoBieHHE MOJEKYISIpPHBIX MeXaHM3MOB (yHkiuoHupoBaHus PHK-
COJIep KAIINX BUPYCOB, BHI3BIBAIOIINX 0COOO OIAcHbBIE 3a00JI€BaHHS YE€TIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabmuer u cxeMmbl:  «lcnonp3oBaHME  MHKPOOPraHM3MOB B MPOMBIIUIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxkeHepus», «I eHHas HHXXEHEPUI».

JlabopaTopnas padora «/3yueHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «lloayuyeHne MOJTOYHOKHUCIIBIX IPOAYKTOBY.

IKceKypenst «bruorexHonmorus — BakHEWIIas IPOU3BOJUTENbHASL CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIHYECKOE MPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3aposkaenne u pa3BUTHE YBOJIOLMOHHBIX NPeACTaBJICeHUH B 0M010rHI

OpomonmonHas teopus Y. lapeuna. [Ipennocbuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb U
Hay4Has aedresnbHocTs Y. /lapBuHa.

JBwxymue cuiabl sBomonuu  BuaoB 1o Y. JlapBuHy (BbICOKass HWHTEHCHBHOCTh
pa3sMHOXEHHs OpraHM3MOB, HACJIEICTBEHHAs W3MEHYHMBOCTb, OOphOa 3a CyllecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunretndeckor Teopuu 3Bomtonuu (CTI). HeliTpansHas Teopust BOTIOIUH.
CoBpeMeHHas IBOJIIOLIMOHHAS OuoJIoTHs. 3HAYeHHE HBOJIIOLIMOHHOW TEOpHH B (HOPMUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHUHBI MUDA.

JdemMoHcTpauuu

[Moptpersr: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK. Kiosbe, Y.
Hapsun, C. C. Yerepuxos, 1. U. [lImansraysen, J[x. Xonnein, /. K. benses.

Tabmuuer u cxemsl: «Cucrema sxuBoit npupoasl (no K. Jlunnuewo)», «JlecTHHIA >KHUBBIX
cymectB (1o Jlamapky)», «Mexanus3m (GopMHPOBaHUS IPUCTIOCOOJICHUI Y PACTEHUN U )KUBOTHBIX
(nmo Jlamapky)», «Kapra-cxema mapmipyta nyremectsus Y. lapsuna», «Haxonku Y. [lapsunay,
«Dopmbl 00pbOBI 3a cymiecTBoBaHuEY, «[lopoasr romyoeit», «MHorooOpasue KyabTypHBIX (HOpM
KamycTel», «l[lopoapl IOMamIHMX JKUBOTHBIX», «Cxema oOpa3oBaHHMs HOBBIX BHIOB (rmo Y.



HapBuny)», «CxeéMa COOTHOLIEHUS MABMXKYIIUX CHJI 3BOJIOLMM», «OCHOBHBIE IOJIOXKEHHUS
CUHTETUYECKOI TE€OPUU IBOIIIOLIUNY.

Tema 2. MukposBosonust 4 eé pe3y/ibTaThl

[Momynsimust kak »sjeMeHTapHas eauHuna HBojitonud. COBpEeMEHHBIE METOIbl OICHKU
TEHETHYECKOT0 PasHOOOPa3Hst U CTPYKTYPHl MOMYISIUiA. MI3MeHenue reHooHa MOMysSIuH KaKk
3JIEMEHTAapHOE HBOJIIOLIMOHHOE sIBJIEHUE. 3aKOH TeHeruyeckoro paBHoBecus Jx. Xapau, B.
BaiinGepra.

DOnemeHTapHble (PaKTOpPbl (ABWXKYIIME CHUJIbI) SBOMIONUH. MyTalMOHHBIN IpolLecc.
KomOunaTuBHas n3MeHYMBOCTh. Jlpeiid reHoB — ciryyaiiHble HeHANPaBJICHHbBIC N3MEHEHHS YaCTOT
ajtenedt B nmonymsanusax. Iddext ocHoBarens. Ighgexm Oymoviriounozco eopaviuwika. CHudiceHue
2EHEeMUYeCcKo20 paznoobpasus: npuyunsl u cieocmeus. Ilposenenue s3¢pgexma opeiigha 2ernos 8
oonbuwiux u manvlx nonyiayuax. Murpanuu. M3onduus nomynsuuii:  reorpaduueckas
(mpocTpaHcTBeHHas ), brosoruueckas (penpoyKTUBHas ).

EctectBennblii or6op — HampaBisomuii (aktop s3Bomronuu. DopMbl €CTECTBEHHOTO
orOopa: IBWXKYIIHMH, CTaOWIM3MPYIOUIMHA, paspbiBaromuii (nu3pynTtuBHbii). [lomoBoit otbop.
Bo3HUKHOBEHNE U 3BOJIOUS COLIUATBLHOTO MTOBEACHUS KUBOTHBIX.

[TpucrocoOIeHHOCTh OpPraHU3MOB KakK pe3yJlbTaT MHKPOIBOJIONMH. BO3HMKHOBEHHE
npucnocoOaeHui y opranu3mMoB. Apomopdo3sl U uanoagantauuu. [Ipumeps! npucnocoOaeHu y
OopraHu3zMoB:  Mopdornornyeckue, (U3NOIOTHUECKUE, OHOXMMHYECKHE, ITOBEICHYECKHUE.
OTHOCUTENBHOCTH MPUCITIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepunm u crpykrypa. BupooOpa3zoBaHue Kak pe3yiabTaT MUKPO3BOJIOLUU.
WM3onsmuss — ximroyeBoil  (aktop BumooOpasoBanus. Ilyth u cmocoObl BuaooOpa3zoBaHUS:
ajionaTpudeckoe  (reorpauueckoe), CHMIIATPUYECKOE  (IPKOJIIOTMYECKOE), «MTHOBEHHOE)
(monumuionan3anus, rudpuauzanus). JaureabHOCTb SBOIOIUOHHBIX ITPOLECCOB.

Mexanu3msl (GopMUPOBaHUS OMOJIOTUYECKOTO pa3HOO0pasusl.

Ponp 3BOMIOIMOHHON OWojorMM B pa3paboOTKe HAy4YHBIX METOJOB COXPAaHEHMS
O6uopa3zHooOpa3us. MHKPOIBOMIOLMST M KOSBOJIOLMS MapasUTOB M HX X035ieB. MexaHU3MBbI
(hopMUpOBaHUS YCTOWYHBOCTU K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

IToptpetsr: C. C. YerBepukos, O. Maiip.

Tabmuipe! 1 cxembl: «MyTalmoHHAsE U3MEHYMBOCTEY, «llomynsuroHHas CTpyKTypa BUAAY,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOGepra», «J/IBwKymime  CHJIBI  HBOJIOLUMY,
«DKOJIOTUYECKass M30JIALMS TMOMYJSUl ceBaHCKOM Qopenu», «l'eorpaduyeckas H30IALUSA
JMCTBEHHUIIBI CUOMPCKOM W JIMCTBEHHULBI JaypcKoi», «llomynsiuoHHble BOJHBI YHCIEHHOCTH
XUIIHUKOB U XKepTB», «(Cxema JeHCTBHUS €CTECTBEHHOTO oTOopay, «DopMmbl OOprOBI 3a
CYLIECTBOBAHHEY, «MHnycTpuanbHbIi MEJIaHU3M», «Kussie UCKOIIaeMbIe»,
«[loxkpoBUTENBCTBEHHAs OKpacka >KUBOTHBIX», «llpemymnpexnaromas oOKpacka >KMBOTHBIX»,
«Puznonoruueckue agantanun», «I[IpucrnocobIeHHOCTh OPraHM3MOB M €€ OTHOCHTEIbHOCTDHY,
«Kpurepun Buma», «Bunel-gBoitHuku», «CTpykTypa Buga B npupone», «CrnocoObl
BupooOpa3oBanus», «l'eorpapuueckoe  BHAOOOpa3zoBaHHWE  TPEX  BHUJOB  JIAHJIBILICH»,
«DKOJIOTUYECKOE BUI000pa3oBaHre BUAOB cuHUL, «[lomummonnsl pactenui», «KamyctHo-
pelneuHbIi rHOpuI.

Ob6opynoBanue: repbdapun pacTeHUH, KOJJIEKIIMM HACEKOMBIX, dydesa INTHUIl U 3Beped C
IpUMEpPaMU PA3JIMYHBIX MPUCIIOCOOJICHUH, Yyuena NTHUI] M 3Beped pa3HbIX BHJOB, repOapuu
pacTeHui OM3KUX BHUJIOB, 00PA30BABIIMXCS PA3IMYHBIMHU CIIOCOOAMHU.

JlaGopaTopHas pa6ora «BpIsiBIeHHE H3MEHYMBOCTH y 0COOEH OJTHOTO BUAAY.

JlabopaTtopnasi pabora «lIpucnocoOsieHrss OpPraHM3MOB ¥ WX  OTHOCHUTEJIbHAs
11e71ecO000Pa3HOCThY.

JlaGopaTopHas padora «CpaBHeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpoasosonust 4 eé pe3yJabTaThl



MeTtoapl u3ydeHus: MaKkpolsBosronuy. [laneoHTonornueckne MeToapl U3y4eHHs SBOIIOLUY.
[Tepexonubie popmbl U GUIOTEHETUYECKUE PSAIBI OPTaHU3MOB.

buoreorpadpuueckue wmeroasl wu3ydeHus osBomouud. CpaBHeHue ¢(aopsl U ayHbl
MaTEpUKOB U OCTPoBOB. buoreorpaduyeckue obnactu 3emian. Buab-sHIEMUKH U PETUKTHI.

OMOpPHONIOTHYECKHE W CPAaBHHUTEIHLHO-MOP(OIOTHUECKHE METOJbI H3yYEHUS JBOIIOIUU.
['eHeTMyeckne MeXaHU3Mbl SBOJIOLMHM OHTOTE€HE3a M TOSIBICHUS HBOJIFOLMOHHBIX HOBLIECTB.
I'oMosiornuHble ¥ aHAJIOTUYHBIE OpraHbl. PyniuMeHTapHble OpraHbl U aTaBU3Mbl. MOJNEKYISPHO-
reHeTUYeCKue, OWOXMMHUYECKHE UM  MaTeMaTUYeCKUe METOJbl  W3Y4YCHHs]  SBOJIOLUH.
I'omosnoruunsie redsl. COBpEMEHHBIE METOABI IIOCTPOCHUS (PHIIOTEHETUYECKHUX JIEPEBbEB.

XPpOMOCOMHBIE MYTALIMHU U 3BOJIFOLIMS T€HOMOB.

Oo6mmue 3akoHOMepHOCTH (TIpaBUiIa) SBOIOIHH. [Ipunyun cmenst hynxyui. HeoOpatumocTsb
3BOJIIOLMHU. AanTUBHAS paguanusi. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIMH.

JdemMoHcTpauuu

[Hoptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. I'ekkens.

Tabmuupl U cxembl: «DWIOTEHETHUECKUN DS JIOMIAIN», «APXEONTEPUKC», «3BEpO3yoObIe
smepb», «Crerouedansn», «Punnopute», «CeMeHHbIE MANOPOTHHUKW», «buoreorpaduyeckue
30HBI 3emun», «Jlpeifid KOHTHHEHTOB», «PenukThl», «HauanbHBIE CcTagMM SMOPHOHAILHOTO
pa3BUTHUSL TO3BOHOYHBIX KUBOTHBIX», «['OMOJIOTUYHBIE Y aHAJIOTUYHBIE OPTaHbl», «PyaHUMEHTHI,
«ATaBU3MBDY, «XpOMOCOMHBIE HAOOpHI 4YEJIOBEKa M LIMMMaH3e», «[JlaBHbIE HampaBiieHUs
ABOTIOLIMNY, «O011I1Me 3aKOHOMEPHOCTH SBOJTIOIIHM.

O6opynoBanue: KOJUICKIIMH, TrepOapuu, MYJSDKH HCKOIMAEMBIX OCTAaTKOB OpPraHU3MOB,
MYJSDKM TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB W aTaBU3MOB, KOJUICKIUU
HACEKOMBIX.

Tema 4. IIponcxoxknenne U pa3BUTHE JKM3HH HA 3emiie

Hayunble rumnotessl NPOUCXOXKIEHHUS >XU3HM Ha 3emie. AOWOreHe3 M NaHCIEepMusl.
JloHay4HbIe TpEACTaBIECHUS O 3apOKICHUU KM3HM (KpealMoHM3M). I'mmoreza MOCTOSIHHOTO
camMo3aposKJIeHUs )KU3HU U €€ ornposepxkeHue onsitaMu @. Penu, JI. Cnannannanu, JI. [Tacrepa.
ITpoucxosxaeHne >ku3Hu U acTpOOUOIIOTUSI.

OcHoBHbIE ATanbl HEOpraHMYecKor 3Bommonuu. [lnaneTapHas (reosorudeckas) dBOIIOLUS.
Xumuueckas 3Boonns. AOHOTeHHBIN CUHTE3 OPraHMYECKUX BELIECTB U3 HeopraHuueckux. OmbIT
C. Mumniepa u I'. IOpu. O6pazoBanue noauMepoB u3 MoHomepoB. KoarepBatnas rumnoresza A. U.
Omnapuna, runotes3a nepsuuHoro OynboHa JIx. XomnjaeiiHa, reHeTndeckas runoresa I'. Mémnepa.
Pubozumer (T. Yex) m rumoteza «mvupa PHK» V. I'mnbGepra. @opmupoBanue memOpaH u
BO3HUKHOBEHHE IIPOTOKJIETKH.

Uctopuss 3emnmn u Metonasl e€ wu3ydeHud. Vckomaemble OpraHMYecKHe OCTATKU.
I'eoxponomorust u e€ Meronasl. OTHOCHTENbHAE M aOCONIOTHAs  T'€OXPOHOJIOTHS.
['eoxpoHonornyeckas mKasna: 30Hbl, 3pbl, IEPUOJIBI, FTOXH.

HavanpHble a3Tanbl opraHudeckoi 3Boitouuu. [losBieHHe M 3BONIOLMS NEPBBIX KIIETOK.
Opomrorusi Merabonu3Ma. BosHukHOBeHHe mepBbIX 3KocucteM. CoOBpeMEHHbIE MHUKpPOOHBIE
OMOTUVIEHKM KaK aHaJor MepBbIX Ha 3emie coobmectB. CtpomaronuTsl. [IpokapuoTel u
3yKapUOTBHI.

[IpoucxoxaeHne 3yKapuoT (CUMOHMOTeHe3). DBONIOIMHOHHOE TMPOUCXOXKIECHUE BHUPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHM3MOB. BO3HHKHOBEHHWE  OCHOBHBIX  TpYIIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHbBIE 3Tambl 3BOJIOLMU BBICHIMX pacTeHUud. OcHOBHBbIE apoMOp¢03bl pPACTEHUH.
Beixon pactenuil Ha cymry. [losiBieHne criopoBBIX pacTeHUN U 3aBOeBaHuE UMU cyliu. CeMeHHbIe
pactenus. [IpoucxoxxaeHne NBETKOBBIX PACTEHHI.

OcCHOBHBIE 3Tambl 3BOJIIOLMU JKUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI KUBOTHBIX.
Benpackas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX THMOB. [lepBbie XOpaoOBbBIE
KHUBOTHBIC. JKU3Hb B Boze. DBOJIONMS MO3BOHOUHBIX. [Iponcxoxaenne am¢pubuii 1 penTUINi.



[Tpoucxoxxaenne Mmiekonurarommx u nTul. llpuHnun kmodyeBoro apomopdosza. OcBoeHue
0€CI03BOHOYHBIMH U TO3BOHOYHBIMHU KHUBOTHBIMH CYIIIH.

PazButue xu3Hu Ha 3emiie 1O 3paM U MepuojaMm: apxeu, NpoTepo30id, Maaeo30i, Me3030H,
KaifHo301. OO0111ast XapaKTepUCTHKA KIIMMaTa U Te0JIOrHuecKux mpoteccos. [losBnenue u pacuset
XapaKTepHBIX OPraHW3MOB. YTJeoOpa3oBaHHME: €ro yCJIOBHUS M BIMSHHE HA Ta30BBIA COCTaB
aTMoCQepBbl.

MaccoBble BBIMHpPaHUS — 3KOJIOTMYECKHME KpPHU3HMCHI Ipouuioro. IlpuumHbel M cieacTBus
MacCOBBIX BbIMHpaHH. COBPEMEHHBIM JKOJIOTMYECKUN KpHU3HUC, €ro ocoOeHHocTu. IIpobiema
COXpaHeHUs OMopazHOo00pasus Ha 3emiie.

CoBpemeHHas cuctemMa opraHnuyeckoro mupa. llpuHuumnel kiaccupukanuu OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

[Moptpersr: @. Pean, JI. Cnamnanuanu, JI. Tlactep, M. . Meunukos, A. U. Onapun, [Ix.
Xonpeiin, I'. Ménnep, C. Muinep, I'. IOpu.

Tabmuubl u cxembl: «Cxema omnbita @. Pequy», «Cxema omnbita JI. Tlactepa mo uszydeHuto
camo3apoxJeHusa xu3Hu», «Cxema ombita C. Muinepa, I'. FOpu», «3Otanbl HeopraHu4eckoi
sBosolMmMy, «l'eoxpoHonornyeckas mkana», «HawyaibHble 3Tanbl OPraHUYECKON HBOJIIOLUNY,
«CxeMa 00pa3zoBaHus SyKapHOT MyTéM cuMOHnoreHe3ay, «CrucremMa xKUBOM mpuposl», «CTpoeHue
BUpyca», «ApoMop¢o3el  pacteHuit», «PuHMOPHUTB, «OTHOKIETOYHBIE BOJOPOCIHY,
«MHoOroknerounsle  Bojgopociany, «Mxum», «llanopotHuku», «l'0J0CEMEHHBIE pacTEHUs»,
«OpraHpl IBETKOBBIX pacTeHHi», «CxeMa pa3BUTHS JKHBOTHOTO MHpPaA», «ApoMopdo3sl
KUBOTHBIX», «lIpocteitmmey, «Kumeynononoctusie», «llmockue uepBu», «HineHucroHorue»,
«PB10BI», «3emMHOBOTHBIEY, «lIpecMbikatonuecs», «l[Ituipy, «Miekonuraronme», «Pa3zBurne
JKA3HU B apXeucKou spey», «Pa3BuTHE XKU3HU B IIPOTEPO3OMCKOU 3pe», «Pa3BuTue KHU3HU B
MaJIe030MCKOM 3pe», «Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BUTHE KU3HU B KalTHO30MCKOM
apen, «CoBpeMEHHask CUCTEMA OPraHUYECKOr0 MUPaA».

ObopynoBanue: TepOapuy PAaCTEHUM paA3IUYHBIX OT/AENIOB, KOJUICKIIMM HACEKOMBIX,
BJI&XKHBIE Mpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJIIIOCKOB, KOJUIEKIIMM WIJIOKOKUX, CKEJIEThl
MTO3BOHOYHBIX JKMBOTHBIX, Yyyela MTUI M 3BEpei, KOJUIEKIIMH OKaMEHEJIOCTEeH, MOJIE3HbIX
HCKOIIA€MBbIX, MYJISI)KU OPTaHUYECKHUX OCTATKOB OPraHU3MOB.

Bupryanbnas JgaGoparopHasa padora «MojenupoBanue omnbiToB Muiepa—tOpu mo
M3YYEHHIO a0MOTEHHOTO CUHTEe3a OPraHUYECKHX COSUHEHHI B IEPBUYHON aTMOchepey.

JlabopaTtopnasi padora «M3yueHne u ONMUCAaHWE UCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpraHU3MOBY.

IIpakTnueckas padora «/3ydyeHne ocoOEHHOCTEHN CTPOECHUS PACTEHUN PAa3HBIX OTAEIOB.

IIpakTnyeckas padora «3ydeHne ocOOEHHOCTEH CTPOSHUS MO3BOHOUHBIX KUBOTHBIX).

Tema S. IlpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pazpgensl u 3agaun anTponosioruu. MeTosl aHTPONOJIOTHH.

CraHOBJIEHHE TIPEACTABIECHUN O MPOMCXOXKJIECHUU 4YelloBeKa. Penurnosnele BO33peHUs.
CoBpeMEHHBIE HAYYHBIE TEOPHH.

CxoncTtBo uenoBeka ¢ KMBOTHBIMH. CHCTeMaTH4ecKoe IOJIOKEHHE  4YeJIOBeKa.
CBuueTenbcTBa CXOACTBA 4YENOBEKAa C JKHUBOTHBIMH:  CPaBHUTEIHbHO-MOPQOIOTHYECKUE,
sMOpuosoTuUecKkue, (PU3n0NIOro-OMOXMMHYECKHE, TMoBeaeHueckre. OTIu4Yus dYeloBeKa OT
KUBOTHBIX. [IpAMOXO0XKJIEHHE U KOMIUIEKC CBSI3aHHBIX C HUM NpPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOU CUTHAJIbHON CUCTEMBI.

JIBrxyue cuibl ((haKTophl) aHTPOIIOTeHe3a: OHoornyeckue, counanbubie. COOTHOLICHHE
OMOJIOTUYECKHUX U COITUATBHBIX (DaKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaIMU aHTpONOreHe3a. PanHue yenoBekooOpa3Hble 00€3bsHbI (IPOKOHCYIIBI) U
paHHUE MOHTHUJIBI — OOIIMe MPEeAKU YeTOBEKOOOpa3HbIX 00€3bsH U JtoJed. ABCTPaJONUTEKH —
JIBYHOTHE MpEeAKU JoJed. YenoBeK yMmelnblid, IEpBbIE M3TOTOBIEHUA OpyAud Tpyzaa. Yenosek
MPSIMOXOJIAIIUNA W TIEPBBIM BBIXOJ JItoael 3a mpeneiasl Adpuku. YemoBek renenbOeprckuii —



o0IIMi MpeoK HeaHJepTaTbCKOTO YeJIOBEeKa U YelloBeKa pasyMHoro. YenoBek HeaHIepTalbCKUN
KaK BHJ JIIOJEH XOJIOAHOTO KiauMara. YelloBeK pa3syMHBIM COBPEMEHHOIO THUIIA, JEHHUCOBCKHM
YeJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u najaeoreHOMHUKA.

OBOJIIOLIUS  COBPEMEHHOT0 4esjoBeka. EcTecTBeHHBII OTOOp B MOMYNALMAX YEJIOBEKA.
MyTranuoHHbIH mporece u noauMmopdusm. IlonmynsunonHble BOJHBI, Apeiid reHOB, MUTpanus H
«3¢dexT OCHOBATEINSD» B MOMYIALUAX COBPEMEHHOI'O YeJIOBEKa.

Uenoseueckue pacel. [lonsitue o pace. bonbiime pacel: eBporneouaHas (eBpasuiickas),
aBCTpaJlo-HerpouHas (3KBaTOpUaibHas), MOHIOJOUAHAs (a3MaTCKO-aMepUKaHCKasi). Bpems u
IIyTM pPacCelIeHWs 4YelloBeKa 10 IiaHere. EauHCTBO  4yenmoBeueckux pac.  Hayunas
HECOCTOATENILHOCTh pacu3Ma. IIprucnoco0neHHOCTh uenoBeKa K pa3HbIM YCIOBUSM OKpY)Karolen
cpenbl. Brnmsinue reorpaduyeckoil cpenbl u apeiida reHoB Ha MOPQOJIOTHIO M (PU3HOIOTHIO
YeIJI0BEKA.

MeXIUCIUTUTMHAPHBIE METOJbIl B (U3HYECKOW  (OMOJOTHYECKOW)  aHTPOIOJOTHH.
OBOJNIOLMOHHAsA ~ AHTPOIIOJIOTMSI M IAJCOAaHTPOIOJIOTHUS  YEJIOBEYECKUX  MOMYJISILIMM.
buoconmanpHble  WCCIENOBAaHMSA ~ NPUPOABI  4YenmoBeKa.  lMccnemoBaHwe — KOIBOIIOLUU
OMOJIOTNYECKOT0 U COLIMAIBHOTO B YEJIOBEKE.

JdemMoHcTpauuu

IToptpetsr: Y. Jlapsun, JI. JIuku, . d. Poruackuii, M. M. I'epacumos.

Tabmuubpt u  cxembl: «MeToAbl aHTpOMOJOTUM», <« OJIOBHOW MO3T  YEJIOBEKay,
«YenoBekooOpazHble 00e3bsHbI», «CKeJaeT 4YeaoBeKa M CKeleT HIMMIIaH3e», «PyauMeHTsl H
aTaBU3Mbl», «JIBIKyIIME CHJIBI AHTPOIOreHe3a», «DBOJIOLUMOHHOE JIPEBO  YEJIOBEKa»,
«ABcCTpanonuTek», «4enoBek yMmenslii», «HeaoBek NpSIMOXOLALIMI», «/eHMCOBCKHI 4YeI0BEK»
«Heanpepranbup», «KpoMmanboHIB», «lIpenku dvemoBeka», «ITambl SBOJIOIUM YEIOBEKA,
«Pacsbl uenosekay.

ObopynoBaHue: MYJISDKM OKAMEHEJIOCTeH, IPEIMETOB MaTepUalbHON KYJIbTYPhI MPEIKOB
4eJIoBeKa, penpoaykuuu (dpororpadun) KapTuH ¢ MUGPOIOTHIECKUMHU U OUOJICHCKUMU CIO)KETaMH
MIPOUCXOXACHUS ueloBeKa, (Qororpaduu HaXOJOK HMCKOMAEMbIX OCTAaTKOB YeJOBEKa, CKEJEeT
4eJI0BEKa, MOJENb Yepelna 4YejoBeKa M deperna IIMMIIaH3€, MOJENb KHUCTH YEJIOBEKA M KHCTH
IIUMIIaH3€, MOJEIH TOPCa MPEIKOB YEIOBEKA.

JlaGopatopnas padora «M3ydeHne ocCOOEHHOCTEH CTpPOEHHMsI CKeleTa 4YelloBeKa,
CBSI3aHHBIX C IPSIMOXOXKACHUEM.

IIpakTnyeckas padora «/3ydyeHne 3KOJOTNYECKUX aJalTalUN YETOBEKa».

Tema 6. Jxos10rus — HayKa 0 B3aUMOOTHOIIEHUSIX OPraHU3MOB M HA/IOPraHU3MEHHBIX
CHCTEM C OKpPYKaLe cpeaoi

3apoxxJeHue M pa3BUTHE dKojoruu B Tpyaax A. I'ymOonbara, K. @. Pymbe, H. A.
CesepuoBa, 2. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazmenst u 3amaum skonoruu. Csi3b
9KOJIOTHHU C APYTUMHU HayKaMH.

Mertoabl skonoruu. IloneBble HaOMIOAECHUSA. DKCIEPUMEHTHI B JKOJIOTUHU: MPHPOJIHBIE U
naboparopHble. MojenupoBaHue B 3KOJOTMU. MOHUTOPUHT OKpY’Karolled Cpebl: JIOKaIbHBIM,
PErHOHANBHBIN U TTI00aTbHBIN.

3Ha4YeHHE SKOJOTMYECKMX 3HAaHUM I 4YeJIOBEKa. ODKOJOTMYECKOE MHUPOBO33PEHUE Kak
OCHOBa CBsi3eH denoBedecTBa C MNpupofoid. DopMHpOBaHHE OSKOJIOTMYECKON KYyJIbTYpbl U
9KOJIOTUYECKON IPAMOTHOCTH HACEJICHMUS.

JdemMoHcTpanuu

[Toptpertsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H.
Cyxaués.

Tabmuubl u cxemsl: «Pa3gensl skogorun», «MeTonbl dKogorun», «CxemMa MOHUTOPHHTA
OKPYKaIOILEH CPEABD.

JlaGoparopHas padora «/3yueHrne MeTo10B YKOJIOTUUECKUX UCCIETOBAHMINY.

Tema 7. Opranusmsl u cpea 0OUTAHUSA



Okonornyeckue  (akTopel W 3aKOHOMEpHOCTH uxX  JjeiictBua.  Kiaccudukarus
JKOJIOrMYeckux  (akTopoB:  abHOTHYEeCKHe, OuoTHYECKHe, aHTpomoreHHnle.  OOmume
3aKOHOMEPHOCTH JEUCTBHS dKosorndeckux (akropos. IlpaBuino munumyma (K. Hlnpenrens, FO.
JIn6ux). TomepaHTHOCTh. DBPUOMOHTHBIE M CTCHOOMOHTHBIC OPTaHU3MBI.

Abunornueckue (akropel. CBET Kak 3KOJIOrmyeckuii pakrop. JelcTBHE pa3HBIX Y4acTKOB
COJTHEYHOT'O CIIEKTpa Ha OpraHU3Mbl. ODKOJOTHYECKHE TpPYMIbl PACTEHUH M KHUBOTHBIX IO
OTHOILIEHUIO K cBeTy. CurHaibHas poib cBera. doronepuoausm.

Temnepatypa kak »sKkosoruueckuii ¢akrop. JleiicTBue Ttemieparypbl Ha OpraHU3MBI.
[ToikuaoTEpMHBIE U TOMOHOTEPMHBIE OPIraHU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

Bnaxnocts kak skonoruueckuil ¢akrtop. IlpucnocoOnenus pacteHud K MHOIACPKAHHUIO
BogHOrO OamaHca. Knaccudukaius pacTeHH IO OTHOUICHWIO K Boje. [IpucmocobneHus
KUBOTHBIX K U3MEHEHHIO BOJHOTO PEKUMA.

Cpenbl oOuTaHMsI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYILIHAas, IOYBEHHAs, TIJIyOMHHAas
MOJNOYBEHHAsI, BHyTpUOpraHu3MeHHas. DU3NKO-XMMHUYECKHE OCOOCHHOCTH Cpell OOUTaHUs
opranusmoB. [IpucnocoOiaeHust OpraHu3MoB K KHU3HU B Pa3HbIX CPEAAX.

buonoruueckue putmbl. BHentnue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJUYHBIC PUTMBI.
[TprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBHIA KHU3HH.

XKuznennsie Gopmbl opranu3moB. [lonstue o xusHeHHOU (opme. JKuzHeHHbIE (HOPMBI
pacTeHMii: J1epeBbs, KYCTapHHUKH, KYCTapHUUYKHM, MHOIOJIETHHE TpaBbl, OJHOJIETHUE TpPAaBbI.
XKuznennole (GOpPMBI KUBOTHBIX: THUIPOOMOHTHI, T'€OOMOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTH
CTpoeHUs 1 00pa3a KU3HHU.

buotnueckne  ¢dakrtopel. Bumgel  OMOTHYECKMX  B3aUMOJACWCTBUN:  KOHKYpPEHIIHS,
XHUITHAYECTBO, cUMOKMO03 U ero (opmel. [lapasutusm, xoomepamus, MyTyaan3M, KOMMEHCAIH3M
(KBapTUPAaHTCTBO,  HaxjeOHu4ecTBO).  Herpoduueckme  B3auMoneHcTBHs  (TOIHMYECKHE,
dbopuueckue, (adbpuueckue). 3HaUeHHE OMOTHUYECKHX B3aUMOJCUCTBUN IJIsi CYIIECTBOBAHUS
OpPraHu3MoB B cpejie ooutanus. [IpuHIMI KOHKYPEHTHOT'O UCKIIFOUEHHUS.

JdemMoHcTpanuu

Tabmuupl u cxembl: «Okojoruueckue ¢GakTopbl», «CBETOBOH CHEKTP», «IKOJOTHUYECKUE
IPYNIbl KUBOTHBIX 10 OTHOIICHUIO K CBETY», «TeIIOKpOBHBIE KUBOTHBIEY, «XOJIOJHOKPOBHBIE
KHUBOTHBIEY», «DH3MONOrNYeckre aganTaluy KHUBOTHBIX», «Cpeabl OOUTaHMS OPraHU3MOBY,
«buonornueckue putMmbl», «KusHeHHble GOpMBI pacTeHH», «Kru3HEeHHbIE (OPMBI JKUBOTHBIX»,
«OJKOCHCTEMA LIMPOKOJHUCTBEHHOIO Jieca», «IJKOCHCTEMa XBOWHOro jeca», «llemm nuraHus»,
«XuuHanuectBoy, «Ilapazutuzmy», «Konkypenuus», «Cumonosy», «KommeHcanuzm.

Ob6opynoBaHue: repOapuu pacTeHUH M JKUBOTHBIX, NPUCIIOCOOJIEHHBIX K BIIMSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpOB, TrepOapuu  CBETOJNIIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIIMBBIX PACTEHHM, CBETONIOOMBBIC, TEHENIOOWBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE
pactenusi, rep0apuy 1 KOJJIEKIUU TEIUIOII0OUBBIX, 3MMOCTONKHUX, MOPO30YCTOMYUBBIX PACTEHUH,
yyyerga MNTUI U 3Bepel, repOapuu pacTeHHi, OTHOCSIUXCA K TUrpoduraMm, Kcepodurawm,
Me30(puTaM, KOMHaTHbIE PACTEHUS JaHHBIX TPYII, KOJJIEKIIUN )KUBOTHBIX, OOMTAIOIINX B Pa3HbIX
cpenax, repOapuM W  KOJUIGKIMM pacTeHUH M JKMBOTHBIX, OOJIAJAIOIUX YepTaMu
MPUCTIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHMSIM YCJIOBHHM JKM3HHM, TepOapuu U KOJUIEKIIHH
pacCTeHMii M )KMBOTHBIX PA3THYHBIX KU3HEHHBIX (DOPM, KOJIICKIIUU KUBOTHBIX, YUaCTBYIOIINX B
Pa3IMYHbIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopHas padora «BrIsBieHHE TPUCTIOCOOICHUN OPTaHU3MOB K BIUSTHUIO CBETa.

JlabopaTtopnasi pabora «BrpIsiBIeHHEe TPHUCTIOCOOJICHUI OpPraHW3MOB K  BIHSHHIO
TEMIIEPATYPBI».

JlaGopaTopHasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHMH U3 Pa3HBIX MECT
OoOUTaHUS.

Tema 8. JkoJiorusi BUA0B U NMOMYJISI LU

DKOJIOTHYECKHE XapaKTePUCTUKU momynsinuu. [lomynsamus kak OWOIOTMYEcKask CHUCTEMa.
Pons HeomHopomHOCTH cpenbl, (U3HMYECKUX OapbepoB M OCOOEHHOCTEH OHOJOTMHM BHIOB B



(hopMUPOBaHUH TPOCTPAHCTBEHHON CTPYKTYpHI MOMyJsiiiii. OCHOBHBIC MMOKA3aTeIH MOMYISIUU:
YHCIIEHHOCTh, TUIOTHOCTh, BO3pacTHasi M IOJIOBasl CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMI
pocTta, CMEPTHOCTb, MUTpaLUsl.

Dkojoruueckas CTpykTypa nomymsuuud. OlLleHKa YWCICHHOCTH Nomyiasuud. JluHamuka
MOMYJISIUUA U €€ perysisausa. buoTnueckuii moTeHuMaln nomyiassuui. MoaenmpoBaHue JUHAMUKA
nonymsiuu. KpuBble pocta uyucieHHOCTH momymsiuud. KpuBble BbDKUBaHHs. Perymsmus
YHUCJICHHOCTU TMOMYJALMK: poib (AaKTOPOB, 3aBUCAIIMX W HE 3aBUCAIIMX OT IUIOTHOCTH.
DKoJyioruueckue crparerud BunoB (I- u K-ctparerun).

[lonatue 00 »sKoNMOrMUYEcKOW Humie BHAA. Mecroobutanue. MHOroMepHass MOJEINb
skonornyeckord Humm Jx .M. XatunHcona. Pa3meps! skonormyeckod HumM. [loreHunaneHas u
peain30BaHHAs HULIU.

Bun kak cucrema nomynsuuii. Apeanbl BUIOB. Buabl M HMX KU3HEHHBIE CTpAaTETUU.
DKOJIOTHYECKUE IKBUBAIICHTHI.

3aKOHOMEPHOCTH TIOBEJCHUS W MUTpaluil KUBOTHBIX. buonoruueckue WHBa3UH
Yy>KEPOJIHBIX BUIOB.

JdeMoHcTpamun

[Toprper: [Ix. Y. XarunHCOH.

Tabmuipl 1 cxeMbl: «KOJIOTHUECKUE XapaKTEePUCTUKU momynsuuny, «lIpoctpancTBenHas
CTpYKTypa monyisauun», «Bo3pactHble mnupamMuasl nomysuun», «CKOpPOCTh 3aceleHus
MOBEPXHOCTH 3eMJIM DPA3IUYHBIMU OpraHu3zMammu», «Mopens skonorumueckod Humu Jhx. H.
XaTYnHCOHA.

Ob6opynoBanue: repOapuu pacTeHUN, KOJJICKIIUHU KUBOTHBIX.

JladopaTopnasi pa6ota «[IpucmocoOaeHus CeMsSH PaCTCHHIA K PACCEIICHUIOY.

Tema 9. Jko0rus coodmecTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opraHu3moB. buoneHo3 u ero crpykrypa. CBs3M MeEXIy OpraHu3MamMH B
OuoreHose.

Okocuctema Kak oOTkpbiTas cuctema (A. JIx. Tencnu). @yHKIMOHaJIbHBIE OJIOKH
OpPraHM3MOB B DKOCHCTEME: MPOJYIEHTHI, KOHCYMEHTHI, penyleHThl. Tpodudeckue ypOBHH.
Tpoduueckue nenu u cetu. AOuornueckue 0JI0KH dKOcUCTeM. [10UBBI M WIIBI B SKOCHCTEMAX.
KpyroBopor BeliecTB 1 NOTOK SHEPTUH B SKOCHCTEME.

OcHoBHbIE TOKa3aTeNIM 3KocucTeMbl. bruomacca u mpoaykuus. DKOJIOrHUecKrue MupamMuIbl
grceln, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpodghuueckue nepecmpoiiku. @nykmyayuu. HanpapieHHbie
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CykKieccud. [lepBUYHBIE M BTOPUYHBIE CYKIECCHH M UX
MPUYMHBI. AHTPONIOT€HHBIE BO3JEHCTBUS Ha  cykueccuu. KimmakcHoe — cooOIecTBo.
bropaznoobpazue 1 moJHOTa KPyroBOpOoTa BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipupoanble 3KOCUCTEMBI. Jxocucmemvl 03€p U pek. IKocucmemvbl Mopell U OKeaHos.
Dkocucmemvl myHnop, 1ecos, cmenetl, NyCMbiHb.

AHTpPOIIOTEHHBIE ~ JKOCUCTEMBI.  ArposkocucreMa. ArpoueHo3. Paznmuums  mexny
AQHTPOIIOT€HHBIMU U MPUPOTHBIMU IKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteMm. ['oponckas ¢mopa u ¢ayHa.
CunanTpornu3anus ropojackod  ¢dayHel. buomormueckoe ¥ XO3SMICTBEHHOE  3HA4YCHHE
arpo3KOCUCTEM U YpOOIKOCHUCTEM.

3aKOHOMEPHOCTH (DOPMHUPOBAHKSI OCHOBHBIX B3aWMOJICHCTBUI OPraHU3MOB B IKOCHCTEMAX.
Ponv xackaonoco agppexma u 6u0os-30ughuxamopos (knrouesvlx 6u008) 6 HYHKYUOHUPOBAHUU
skocucmem. llepeHOC SHEpPruM M BEIIECTB MEXAY CMEKHBIMM JKOCHUCTEMAMH. Y CTOWUYMBOCTH
OpraHM3MOB, TOMYJISLIMA U DSKOCUCTEM B YCIOBUSX €CTECTBEHHBIX W AaHTPOIOTEHHBIX
BO3JICUCTBUM.

Mexanuzmvl  8030eticmeus  3a2psA3HEHULl  PA3HLIX  MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  VPOBHSAX, OCHOBbl  IKOJIO2UYECKO2O



HOPpMUPOBAHUS AHMPONO2EHHO20 6030elcmaus. MeToloNIoTus MOHUTOPUHIA €CTECTBEHHBIX M
AHTPOIOTEHHBIX SKOCUCTEM.

JdemMoHcTpanuu

[Toptpert: A. Ix. Tencnu.

Tabmumer u cxembl: «CTpyKTypa OHOIIEHO3a», «DKOCHCTEMA IUPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jiecay, «QDyHKIMOHAJIbHBIE TPYIIbl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemecTB B 3kocuctemey», «llemm mmrTaHus (macTOMIHAs, JETPUTHAS)»,
«DQKOoJIOTUYECKasi TUPaMUJa ducen», «JKoJorudyeckas nupaMmuia Ouomacchbly, «IKOJIOTHYecKast
nupamuza sHepruny, «Oodpazosanue 6onoray, «llepBuunas cykueccus», «BoccraHoBIeHHE Jieca
roclie noxapay, «JKocucreMa 03epay, «ArporeHos», «KpyroBopor BelecTB U MOTOK SHEPTHH B
arporeHosey, «IIpumepsl ypOoskocucTem».

Ob6opynoBanue: repbdapuu pacTeHU, KOJIEKIHWHM HACEKOMBIX, dydeja NTUIl U 3Bepew,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTEHUMN, aKBapUYM KaK MOJEIb SKOCUCTEMBI.

IIpakTnueckas padora «/3ydenue u onucaHue ypOo3KOCUCTEMBDY.

JlabopaTopHas pa6ora «/3yueHue pazHOOOpa3us MEIKUX MOYBCHHBIX WICHHUCTOHOTHX B
Pa3HbIX HIKOCHUCTEMAaX).

IKeKypeust «IKCKypcus B THUIUYHBIA OnoreorneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN UM TOWMEHHBIH JIyT, 03€p0, O0I0TO)».

IKCKYypcHus «IKCKYpPCUSI B arpO’KOCUCTEMY (Ha TMOJI€ UK B TEINTMYHOE XO3SKUCTBO)».

Tema 10. buocdepa — rinodanbHas IkocUcTEMA

buocdepa — oOmierutanerapnast obonouka 3emiid, TI€ CYIIECTBYET WJIM CYIIECTBOBAJIA
*u3Hb. Pa3BuTHe npencraBienuii o Ouocdepe B Tpyaax J. 3tocca. Yuenue B. W. Bepnaackoro o
ouocdepe. Obmactu 6mocdeps! u e€ cocras. Kuboe BeniecTBo Onocheps! 1 ero GyHKINH.

3aKOHOMEPHOCTH cyliecTBOBaHUsA Ouochepsl. OcobeHHOCTH Onocdepsl Kak Ii1o0anbHOM
sKocucTeMbl. J[MHamMuyeckoe paBHOBecMe B  Ouocepe. KpyroBopoTel Bemects H
OMoreoXMMHYECKHe IIUKIIBI (YIiiepo/ia, a3ota). PUTMuuHoOCTh siBIeHu# B 6uocdepe.

3oHanbHOCTh Ouochepsl. [lonstrue o 6mome. OCHOBHBIE OMOMBI CYLIM: TYHJIpa, XBOWHbBIE
jieca, CMEIIaHHbIE U HIMPOKOJMCTBEHHBIE JI€ca, CTENH, CaBaHHbBI, MyCTbIHU, TPOIMYECKHUE Jieca,
BBICOKOTOphs. Kinmar, pactuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa 1 QyHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOrO MOTEHIIHANa U OMOCHEPHBIX
GyHKIU.

JdemoncTpanuu

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

Tabmuuer un cxemsl: «I'eoctepsr 3eman», «KpyroBopot azora B mpupoje», «Kpyrosopor
yriaepoaa B npupojae», «Kpyrosopor kuciaopona B npuponae», «KpyroBopor BoJsl B MPUPOIEY,
«OcHoBHBIE OMOMBI cymny, «KinuMarudeckue nosica 3emiuny, « Tyaapay, «Taitray, «CMmenanHbIi
necy, «llIupokonucTBeHHbIN Jecy, «CTrenby, «CaBanHay, «IlycTbiHgy, « Tponudeckuii gecy.

Ob6opynoBanue: repbapur pacTeHUN pa3HbIX OMOMOB, KOJUIEKLIUHU KUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kaomas cpeaa

DKoJIoTHYeCKHe KpHU3MChl M WX NpU4YMHBL. Bo3zgelicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpenbl. OXpaHa Bo3Ayxa. 3arpa3HeHUe BOJAHOM cpeabl. OXpaHa BOAHBIX
pecypcoB. Pa3pymenune noussl. OXpaHa IOYBEHHBIX pecypcoB. MI3MeHeHNe KinMara.

AHTPOIIOr€HHOE BO3/IEUCTBUE HA PACTUTEIBHBIN U )KUBOTHBIN MUp. OXpaHa pacTUTEIBHOTO
U JKMBOTHOTO Mupa. OCHOBHbIE MNPUHUUIBI OXpaHbl npuponabl. Kpacuele kuuru. Ocobo
oxpansiemble npupousie TeppuTopun (OOIIT). Borannueckue caabl ¥ 300J0THUYECKHE MTAPKU.

OCHOBHBIE TIPUHLIMIIBI YCTOWYUBOIO Pa3BUTHs 4YEIOBEUECTBA M NPUPOJbl. PanmoHampHOE
MPUPOJIOTIONBE30BAaHUE W COXpaHEHHE OHOJIOTMYEecKOoro paszHooOpasus 3emun.  OOmue
3aKOHOMEPHOCTH TNIO0AIBHBIX IKOJIOTHUECKUX KpU3UCcOB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa
€ro BEpOSITHBIE MOCIIEACTBUS.

Pa3BuTe METOJOB MOHMTOPHMHIA DPa3BUTUS ONACHBIX TEXHOTEHHBIX IIPOLIECCOB.
Cucmemnvle uccnedoseanus nepexooa K pecypcocbepezaroujell U KOHKYPEHMOCNOCOOHOU



oHepeemuxke. buonocuueckoe pasnoobpasue u ouopecypcvl. HayuonanvHvle unghopmayuonnvle
cucmemol, obecneuusarowue O00CMyNn K UHGOpMAYUU NO COCMOAHUIO OMOEIbHbIX U008 U
akocucmem. OcHOBbl IKOpeabUIUMayuu IKOCUCMeEM U CnOc0608 DOPbObL C OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHwvIX d9KOCUCTNEM.

JdemMoHcTpanuu

Tabmupt u  cxembl: «3arpsizHeHue atMmocdepwl», «3arpsizHeHue TUIpochepb»,
«3arpsizaeHue mouBb», «[lapaukoBsiil 3hdexT», «Ocobo oxpaHseMbie IPUPOTHBIC TEPPUTOPUNY,
«Mopenu yrpaBisieMOro Mupay.
O6opynoBanue: Gororpaduu OXpaHIEMbIX PACTCHHH M KUBOTHBIX KpacHol kauru Poccuiickoit
®enepanun, KpacHol KHUTH perroHa.

INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yjbTaTaM OCBOCHMS OOydYarOUIMMHUCS
IpOTrpaMM CPeIHEro 00IIero 00pa3oBaHus: JIUYHOCTHBIC, METAIIPEAMETHBIC U IIPEIMETHEIE.

B cTpykType JAMUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOrpaMMbl 110 OMOJIOTMU BbIJIEIEHBI
CIIEAYIOIIME  COCTABIJISIOIIME:  OCO3HAHUME  OOYYaIOIIMMHUCA  POCCUMCKOW  IpaskJaHCKOM
UJEHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTM M CaMOOIIPEIEIICHHUIO,
Hanuuue Mmomueéayuu K OOYYCHUIO OHWOJIOTHH, UeleHanpasieHHoe pasgumue BHYTPEHHHX
yOeXIeHUI JTMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAULUI pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOGHOCMb U CHOCOOHOCMb O0YYaIOUIMXCS PYKOBOJICTBOBAThCS B
CBOEH  JEATEIIBHOCTH  LIEHHOCTHO-CMBICJIOBBIMM  YCTAHOBKAMH, INPUCYILIUMU  CUCTEME
OMOJI0rMYecKOro 00pa3oBaHusl, Halu4ue NPAgoCO3HANUs FKOIOTUIECKON KyIbTYpPbl, CHOCOOHOCMU
cmaeumb 1IN U CTPOUTD KU3HEHHBIE IIJIaHBI.

JIn4HOCTHBIE PE3YyJIbTATHl OCBOEHUS MPOrPaMMBbl MO OMOJOTUHU JOCTHTAIOTCS B €IUHCTBE
y4eOHOM M BOCIMTATENBbHOU JEATENBHOCTH B COOTBETCTBMU C TPAAMLMOHHBIMU POCCUHCKUMHU
COLIMOKYJIbTYPHBIMH, UCTOPHUUYECKUMU U JYXOBHO-HPABCTBEHHBIMH ILEHHOCTSMHU, NPUHATBIMU B
o0liecTBe MpaBWJIaMM M HOPMaMmH IOBEJIEHHs M CHOCOOCTBYIOT HpolleccaM CaMOIIO3HAHUS,
CaMOBOCIIUTaHHUS M CaMOpPa3BUTHUS, PA3BUTHS BHYTPEHHEHW MO3MLIMU JMYHOCTH, MATPUOTU3MA U
YBa)KEHHS K 3aKOHY W IIPaBONOPSIKY, YEJIOBEKY TpyJda MU CTapuIeMy MOKOJEHHIO, B3aMHOIO
yBaXK€HMs,  OEpe’KHOr0  OTHOIIEHUS K  KyJIbTYpHOMY  HacleQul0 W TPagulUsIM
MHOTOHAllMOHAJIBHOTO Hapoaa Pocculickont denepannu, NpUpoIe U OKPYKArOLLIEH cpelie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro mpenmMera «buonorus» AOMKHBI OTpa’kaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOCKICHHH,
COOTBETCTBYIOIIMX  TPAAMLIMOHHBIM  LEHHOCTSIM  POCCHMCKOro OOINeCTBa, pacHIMpeHHe
KU3HEHHOTO OTbITa M OMbITa AESITEIbHOCTH B MPOLECCe peali3allud OCHOBHBIX HAIpPaBIIEHUN
BOCIIUTATEIbHON JEATEIBHOCTH, B TOM UUCIIE B YACTHU:

1) rpazkIaHCKOro BOCIIMTAHMSA:

C(OPMHPOBAHHOCTh  TPAXJAHCKOM MO3MLIMU  OOydaromerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUNCKOr0o OOIIeCTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, YyBakeHHE 3aKOHA U
IIPaBOIIOPS LKA,

TOTOBHOCTb K COBMECTHOW TBOPYECKOW NESATEIBHOCTH MPHU CO3/JAaHUM y4EOHBIX MPOEKTOB,
peleHNH y4eOHBIX U T03HABATEIbHbIX 3a7]ay, BHIIOJTHEHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh ~ OMpPENENIATh COOCTBEHHYIO TIO3WIUI0 1O OTHOULICHUIO K  SIBICHHUSIM
COBPEMEHHOM KHU3HU U OOBSCHSATH €€;



yMEHHE  YyYUTHIBATh B  CBOMX  JCHCTBHSIX  HEOOXOJUMOCTh  KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJCH C pa3HbIMH YOEXKACHUSIMH, KYJIbTYPHBIMH HEHHOCTSAMU U COLIMAIBHBIM
I10JIOKEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IPOIIECCE COBMECTHOTO BBIMOJIHEHHUS Y4YEOHBIX,
[I0O3HABATENIbHBIX M UCCIEIOBATEIbCKUX 3aJad, YBAaXXUTEJIBHOIO OTHOIIEHUS K MHEHHUIO
OIIOHEHTOB P 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCHUICKON TPaKJAHCKOW HICHTUYHOCTH, MMaTPUOTU3MA, YBAKEHUS K
CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Imepen PoauHON, ropAaocTd 3a cBOM Kpaid, CBOIO
Ponuny, cBOH S3bIK U KYJIBTYPY, IIPOLIUIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K IPUPOAHOMY HACIIEAUIO M MaMITHUKAM MPUPOIbL, TOCTUKECHHUSIM
Poccuu B Hayke, HCKycCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIOCOOHOCTH OIICHMBATh BKJIAJl POCCUMCKUX YUYEHBIX B CTAHOBIICHUE U Pa3BUTUE OMOJIOTHH,
MOHMMAHUS 3HA4YeHHUs] OWOJIOTMM B TIO3HAHUU 3aKOHOB IMIPUPOJBI, B JKU3HU YEIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

ujeitHas yoexaEHHOCTh, TOTOBHOCTb K CIYXEHHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHUE AYXOBHBIX [IEHHOCTEH POCCHIICKOTO Hapo/a;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHHUS;

CHOCOOHOCTH OIICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEHICHUS, OPUEHTUPYACH Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOT'O BKJIJa B TOCTPOEHHE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POIMUTENSAM, CO3JJaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATHS LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU C TPaJAULIMAMU Hapoa0oB Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs ICTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOLIECTBEHHBIX OTHOILLIEHUII;

MMOHMMAaHKE SMOIMOHAIIBHOTO BO3ACHCTBUS AKUBOM IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPD@XEHHIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHUE TMIPOSBIISTH
KauyecTBa TBOPUYECKOM JIMUHOCTH;

5) d¢wusuyeckoro BocnuTaHusi, (GopMHpPoOBaHMA  KYJLTYPbl  310POBbA U
IMOIMOHAJIBHOIO 0JIArONOJIYYHS:

MMOHMMAaHUE U peau3alusl 3J0pOBOTO U 0e30macHOro o0pasza >KU3HU (370pOBOE MHUTAHHE,
COOJTIOZICHHE TUTHEHUYECKUX TPABUI M HOPM, COaTaHCHPOBAHHBIA PEXKHUM 3aHATHH M OTIBIXA,
perynsipHasi (u3MYECKas aKTUBHOCThH), OEpeXHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MOHMMaHWE LEHHOCTH MpPaBWJ HWHIAUBUAYAIBHOTO U KOJJIEKTUBHOTO ©€30I11acHOrO
MOBEJICHUS B CUTYallUsIX, YTPOKAIOIIKX 3J0POBbIO U )KU3HU JIOCH;

OCO3HaHUE TOCJICICTBUA W HEMPUITHS BPEAHBIX MPHUBBIYEK (YIMOTPEOJCHUS aKOTOJI,
HapKOTHUKOB, KYPEHHUS);

6) TPya10BOr0 BOCIMTAHMSA:

TOTOBHOCTb K TPYJly, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0T00HE;

TOTOBHOCTh K aKTUBHOH JIESITEIIbHOCTH TEXHOJOTUYECKON M COIMAIIbHOW HAIPaBJICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSITH TAKYIO AESITETFHOCTD;

UHTEpEC K pa3nyHbIM chepam NpodeCCHOHATBLHOM NeATeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOP Oynyiel mpodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

TOTOBHOCTh M CITOCOOHOCTh K OOpa30BaHWIO M CaMOOOpA30BaHHUIO Ha MPOTSHKCHHHM BCEH
KU3HH;

7) 3K0JI0rM4ecKOro BOCIMTAHMS:



HKOJIOTHYECKHU 11e€JeCO00pa3HOe OTHOILICHHE K MPUPOJEe KaK MCTOYHHUKY JKU3HU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHUS;

MOBBILICHUE YPOBHS 3KOJOTMYECKOW KYJIBTYpbl: NPUOOPETEHHE OIbITa IIIAHUPOBAHUS
ITOCTYIIKOB ¥ OLIEHKU UX BO3MOXHBIX MOCIEACTBUN JIJIs1 OKPYXKAIOLIEN CPEbL;

OCO3HAHME TTI00AILHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U IyTel UX PelIeHuUs;

CIOCOOHOCTH MCIIONIB30BATh MPHOOpETaeMble MPU W3YUEHUHU OHOJOTUU 3HAHHS U YMEHHUS
IpU pEHICEHUH MpOoOJeM, CBS3aHHBIX C PALMOHAJIBHBIM MPHUPOJOIONIB30BAaHUEM (COOIIOICHHE
MpaBUJl TOBEJIEHUS B NPUPOJE, HAIPABICHHBIX HA COXPAHEHUE PABHOBECHUS B HKOCUCTEMAX,
OXpaHy BUJOB, 3KOCUCTEM, Onochepsi);

AKTUBHOE HENPUATUE [EHUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOIIEH NPUPOIHON cpene,
YMEHHUE NPOTHO3UPOBATH HEOJArONPUATHBIE HKOJOTMYECKUE IOCIEACTBUS IMPEANPUHUMAEMBIX
JEWCTBUI U NMPEOTBPAIATh HX;

HaJIMYUE€ PAa3BUTOrO SKOJIOIMUYECKOIO MBIIUICHUS, AKOJIOIMYECKON KyJIbTyphl, OIbITa
NEATEIbHOCTH  SKOJOTMYECKOM  HANpaBJICHHOCTH, YMEHHMS PYKOBOJACTBOBATbCS HMMHU B
[I03HABATEIbHOM, KOMMYHUKATHBHOM W COLIMAJBHOM MpPAaKTUKE, TOTOBHOCTH K YYacTUIO B
MPAKTUYECKOU EATEIbHOCTH 3KOJIOIMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OpPMUPOBAHHOCTh ~ MHUPOBO33PEHHsS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs HAyKd H OOIIECTBEHHOM NPAaKTUKH, OCHOBAaHHOTO HA JHAJOTe  KYIBTYD,
CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE S3bIKOBOM M UMTATEIbCKOM KYJIbTYpPbl KaK CpPEeICTBAa B3aUMOJCHCTBUS
MEXy JIFOJIbMU U IO3HAHUS MUPAa;

[IOHMMaHUE CHeU(PUKH OMOJOrMM KaK HayKH, OCO3HaHUs €€ poiaud B (POpMHUPOBAHUU
palMOHATIBHOTO HAyYHOTI'O MBIIUIEHUS, CO3aHUU LEJIOCTHOTO MPEACTaBIEHUsI 00 OKpYXKarolem
MUpE Kak O €IWHCTBE MpPHUPOJbI, YEIOBEeKa M OOIIeCTBAa, B IO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH M pelIeHUH TPpoOIeM COXpaHeHHs! TPUPOTHOTO PAaBHOBECHUS;

yOEeKAEHHOCTh B 3HAYUMOCTU OWOJIOTMH JJIi COBPEMEHHOM LMBWJIM3ALMU: 00ecnedeHus
HOBOTO YPOBHS Pa3BUTHS MEAMLUHBI, CO3JJaHUE INEPCIEKTUBHBIX OMOTEXHOJIOTHH, CHOCOOHBIX
pelarh pecypcHble MpoOJieMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA IyTeil BBIXOJAa W3 INI00AIBHBIX
HKOJIOTHYECKUX MpoOsIeM U oOecreyeHus Mepexoa K yCTOWYMBOMY pa3BUTHUIO, PAllMOHAIBHOMY
WCIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB XKU3HU;

3aWHTEPECOBAHHOCTh B IMOJIyY€HUH OMOJOTMUYECKUX 3HAHUM B LIENAX MOBBIIEHUS OOIIeH
KYJIbTYpbI, €CTECTBEHHO-HAy4YHON TPaMOTHOCTH, KaK COCTaBHOM 4YacTh (DYHKIIMOHAIBHON
IpPaMOTHOCTH 00y4arouuxcs, popMupyemMoit pu U3y4eHuu OnoIoTuH;

MMOHMMaHHUE CYIIHOCTH METOJIOB IIO3HAHMS, MHCIIOJIIb3YEMbIX B €CTECTBEHHBIX HayKax,
CMOCOOHOCTH HCIIOJIb30BaTh TOJy4aeMble 3HAaHUS Ul aHalIW3a U OOBSCHEHUs SBICHUN
OKpPY)XAIOIIET0 MHpa U MPOUCXOIAINIMX B HEM M3MEHEHHM, yMeHHe aeraaTb OOOCHOBaHHBIE
3aKJIIOYEHHUST Ha OCHOBE HAy4YHbIX (PAKTOB M HMEIOMIMXCS JAHHBIX C IEJbI0 IOJyYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENILHO HCIOJIb30BAaTh OMOJIOTHYECKME 3HAaHUS IS PELICHUs
po0JIeM B peasibHBIX KU3HEHHBIX CUTYalHsIX;

OCO3HAaHHE LIEHHOCTH HAy4YHOW AESITEIbHOCTH, TOTOBHOCTH OCYILECTBJIATH NPOEKTHYIO H
HCCIIEIOBATENbCKYIO A TEIbHOCTh MHIMBUYalbHO U B TPYIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HENpPEpPHIBHOMY OOpa30BaHUI0 U €aMOOOpa30BaHUIO, K
aKTUBHOMY TIOJIy4EHHMIO HOBBIX 3HAaHUH MO OWOJOTMM B COOTBETCTBUU C IKU3HEHHBIMU
NOTPeOHOCTAMHU.

METAIIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHbIe pe3ylbTaThl OCBOCHHUS ydeOHOro mpenmera «buonorus» BKIIOYAIOT:
3HauMMble Ui (OPMHUPOBaHMS  MHUPOBO33PEHHUS  OOyJaroIUXcsd  MEKIUCHUIUIMHAPHbIC
(MexnpeaMeTHbIE) OOIIeHayYHbIE TIOHATHS, OTPAXKAIOIINE I[ETOCTHOCTh HAYYHOW KapTUHBI MUpA



U crienuuKy METOJIOB TO3HAHUS, HCIOIh3yeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs,
SIBJICHHE, TPOIECC, CHCTEMa, HAYYHBIH (aKT, MPHHIUI, THUIO0Te3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, WCCIeAOBaHUE, HAOIIOJCHHWE, WU3MEPEHHE, JKCIEPHUMEHT W JAPYrue); YHUBEPCAIbHBIC
yueOHbIe JNeHCTBHs (ITO3HABATEIbHbIC, KOMMYHHKATUBHBIC, PETYJSTHBHBIC), 00CCIICUMBAIOIINE
dbopMupoBaHre (PYHKIIMOHAIHHONH T'PAMOTHOCTH W COIMAIBHON KOMIETCHIIMH OO0YYaroIIMXCS;
CIIOCOOHOCTh o0yJaroImuxcs UCTIO0JIb30BaTh OCBOCHHBIE MEXIUCIUTUTHHAPHEIE,
MHPOBO33PCHUYECKHE 3HAHUS W YyHHUBEpPCAIbHBIC Y4YeOHBIC JIEHCTBUS B IO3HABATEIHHOU U
COIMAIIEHOW MTPAKTHUKE.

B pesynbrare wusydeHus OWOJIOTMM HA YpPOBHE CpPEAHETO OO0IIero oOpa3oBaHUs Y
oOyyarorierocsi Oynyt chopMUpOBaHBI I[MO3HABATEIbHBIC YHUBEPCAJIbHBIC yUEOHBIC ICHCTBUSI,
KOMMYHHKATHUBHBIC YHUBEPCATbHBIC yUCOHBIC ICUCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC YICOHbBIE
JICWCTBUS, COBMECTHAS JIEATEILHOCTb.

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS IMPOTPAMMEBI CpPEIHEro oO0mero oOpa3oBaHUS
JOJDKHBI OTPaXKaTh:

ORyaieHNe YHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH €HCTBUSIMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO (DOPMYITHpPOBaTh M aKTYyaJIM3MPOBATh MPOOJIEMY, paccMaTpuBaTh ¢
BCECTOPOHHE;

WCIIOJIb30BATh IMPH OCBOCHHUH 3HAHUH MPHUEMBI JIOTUYECKOTO MBIIIUICHUS (aHAIHM3a, CHHTE3a,
CpaBHEHHMsI, KiacCU(pUKAIMK, OOOOIICHUS), PACKPBIBATh CMBIC]T OHOJOTMYECKUX TOHSATHIA
(BBIIENATH WX XapaKTEPHBIC MPU3HAKH, YCTAHABINBATE CBSI3U C JIPYTUMU TIOHATUSIMH);

OTPENeNIATh IIeNU JIeATCIBbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPHUU HX JIOCTHIKCHHS,
COOTHOCHUTH PE3YyJIbTATHI ICATEIHLHOCTH C IIOCTABICHHBIMU IEIISIMU;

UCIONIb30BaTh OMOJIOTMYECKUE TOHATUS AN OObsICHEHHS (AKTOB M SIBICHUN >KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHUECKUE pacCyXAeHus (MHAYKTUBHbBIE, IeTYKTUBHBIE, [10 aHAJIIOTUH), BBISIBIISTh
3aKOHOMEPHOCTH W TPOTHBOPEUYHS B PAaCCMATPUBAEMBIX SIBIICHUSAX, (POPMYITHUPOBATH BHIBOJBI H
3aKJTIOYCHUS;

MPUMEHSITh CXEMHO-MOJICITbHBIE CPEACTBA JUIS TPEACTABICHUS CYIIECTBEHHBIX CBS3CH W
OTHOIICHUN B H3Y4aeMbIX OHOIIOTHUYECKHMX OOBEKTaX, a TaKKe MPOTUBOPEUYUI pa3HOro poja,
BBISIBJICHHBIX B PA3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX

pa3pabaThIBaTh MIIAH PElIeHUs MPOOIEeMbI C YIETOM aHAIM3a UMEIOIINXCS MaTepPUATbHBIX U
HEMaTepUATHHBIX PECypPCOB;

BHOCUTh KOPPEKTUBHI B JESATENBHOCTH, OILIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISM,
OIICHUBATh PHCKU MOCIICICTBUH JCITEILHOCTH;

KOOPJIUHUPOBATh M BBHIMOITHATH paboOTy B YCIOBHUSX pealbHOT0, BUPTYATbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIeM.

2) 6a30BbIe MCCJIEA0BATEIbCKHE TEHCTBHUS:

BIIAJIETh HAaBBIKAMH Y4e€OHO-HCCIEIOBATENILCKOW M MPOCKTHON NEATEIBHOCTH, HABBIKAMU
paspereHus mpooeM, CIIOCOOHOCThIO W TOTOBHOCTBHIO K CaMOCTOSITEIbHOMY ITOHMCKY METOJIOB
pelIeHrs MPAKTUIECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MMO3HAHUS;

WCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATEIHHOCTH IO IIOJYYCHHUIO HOBOTO 3HAHHUS, €ro
WHTEpPIpETAINH, TPeoOpa3oBaHUI0 M MPUMEHEHHIO B YUYE€OHBIX CHUTYalHMsIX, B TOM YHCIE MpH
CO3/IaHUH YYEOHBIX U COIMAIBHBIX TIPOSKTOR;

(hopMUpOBaTh HAYYHBIA THUI MBIIIJICHHS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KIFOUYEBBIMU
MOHATUSIMU B METOIAMU;

CTaBUTh W (popMynHpoBaTh COOCTBEHHBIC 3a7aud B 00pa30BaTENbHON ACSITETLHOCTU H
KU3HCHHBIX CHTYaIUsX;



BBISIBIISITh TIPUYMHHO-CJIEJICTBEHHBIE CBSI3M UM aKTyaJU3WpOBaTh 3a/ady, BbIIBUTATh
THIIOTE3y €€ pPelIeHHsI, HAXOJUTh apryMEHTBI JIJIsl JJOKa3aTebCTBA CBOMX YTBEPXKICHHIM, 32/1aBaTh
napaMeTpbl U KPUTEPUHN PEIICHUS;

aHAJM3UPOBATh MOJIYYCHHBIC B XOJ/I€ PEIICHUS 33]]aul Pe3y/IbTaThl, KPDUTHUYECKU OI[CHUBAThH
UX JJOCTOBEPHOCTbh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYAIlUsIM, OLEHHUBATh IPUOOPETEHHBIHN OIBIT;

OCYIIECTBIIATh LIEJICHANPABICHHBI TOUCK TEPEHOCAa CPEACTB M CHOCOOOB NEHCTBUS B
PO ECCHOHATILHYIO CPEy;

yMETh TEPEHOCUTh 3HAHUS B  IO3HABATEIbHYI0O UM  TNPAKTHYECKYI0  00JacTu
KHU3HENIEATCITBHOCTH,

yYMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTe;

BBIIBUTaTh HOBBIC WJEU, MpejaraTh OPUTHHAIBHBIC TOJXOJIbl W PEIICHUS, CTaBHTh
poOJIEMBI B 33[1a9H, IOITYCKAIOIINE aJIbTePHATUBHBIC PELICHHUS.

3) paGora ¢ ungopmanmei:

OpPHEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHKAX WHpopManuu (TeKcTe y4eOHOro IMOocOoOws,
HAYYHO-TIONYJSIPHOW JIUTEepaType, OMOIOTHYECKUX CIIOBAPSX M CIPABOYHUKAX, KOMITBIOTCPHBIX
0a3ax maHHBIX, B VIHTepHeTE), aHAIM3UPOBaTh HHMOPMAIMIO PA3IMYHBIX BHIOB M (QOpM
MPEICTABICHHS, KPUTUYCCKH OLICHUBATh €€ IOCTOBEPHOCTh M HEIPOTHBOPECYHBOCTD;

(dbopMynHpOBaTh 3ampOChl W TPUMEHATH pa3IMYHBIE METOIBI TPU IOHCKE W OTOOpe
Ouostornyeckoil nHGopMaIu, HEOOXOIUMOH JIJIsl BRITIOJTHEHUS YYeOHBIX 3a/1a4;

NpUOOpETaTh OMBIT WCIOJB30BAaHUSA HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEpIIEHCTBOBATh KYJIBTYPY aKTUBHOTO UCIIOJIh30BAHUS PA3JIMUHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIHO  BBIOMpAaTh ONTUMAIBHYIO (OpPMY TPEACTaBICHUS OHOJIOTHYECKON
uHpopmanuu (cxemsl, rpaduKu, 1UarpaMMsbl, TaOJIHUIIbI, PUCYHKH U APYTOe);

WCIIOJIb30BAaTh HAy4YHbIM S3bIK B KadyecTBE CpeAcTBa INpu paboTe ¢ OHOIOrHYecKOin
uHpopManuel: NPUMEHATh XMMUYecKHe, (U3NYecCKue M MaTeMaTH4ecKHe 3HAaKU W CHMBOJIBI,
dbopmynel, abOpeBUATypy, HOMEHKIATYpY, HCIOIB30BaTh M TPEOOpa3OBHIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATJISIIHOCTH;

BJIAJIETh HABBIKAMHM DPACMO3HABaHWS W 3amUTHl  HHGOpMaImu, WHPOPMAIMOHHON
0€30MaCHOCTH JTMYHOCTH.

Ogiaenne yHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) oomenne:

OCYIIECTBIISITh KOMMYHUKAIIMM BO BCeX cdepax *KU3HH, aKTHBHO YJaCTBOBATH B JTUAJIOTE
WIM JTUCKYCCUHM TIO CYILECTBY 0OCyXJaemoil Tembl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXKIIEHUS OTHOCHUTEIIHO BBITIOJHEHHUS TMpe/laraéMo 3a/ladyd, YYWUTBIBaTh WHTEPECH H
COTJIACOBAHHOCTH MO3UIUH IPYTUX YUACTHUKOB JMAJIOra WK AUCKYCCHUN);

pacrio3HaBaTh HeBepOallbHBIC CpEACTBA OOINEHUS, MOHWMATh 3HAYCHHE COIUATBLHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHSI KOH(QIMKTHBIX CUTyallud, YMETb CMATYaTh KOH(MIUKTHI U
BECTH ITEPETOBOPEI,

BJAJIETh PA3JIUYHBIMU CIIOCOOAMU OOILICHHMS M B3aUMOJCHCTBHSA, MOHMMATh HaMEpPEHUS
IPYTUX JIFOJIEH, TPOSBIATh YBRKHUTEIBHOE OTHOIIECHHE K COOCCEIHHKY M B KOPPEKTHOW (opme
(bopMyIMpOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO ¥ JIOTUYHO H3JIAraTh CBOIO TOUYKY 3PEHHS C HCIIOJNB30BAaHUEM SI3BIKOBBIX
CpPEACTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOM M WHAMBHIYyalIbHOH pabOTHl IpU
perieHuu OMOJIOTHYECKOW MPoOJIeMbl, 00OCHOBBIBATH HEOOXOAMMOCTh MPUMEHEHHS TPYIIOBBIX
(dbopM B3aMMOACHCTBUS MPH PEIICHUH YUeOHOH 3a/1auu;

BBIOMPATh TEMAaTHUKy W METOJIbI COBMECTHBIX NEHCTBHU C Y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KI0T0 WiIeHA KOJUIEKTHUBA;



IIPUHUMATh LEJIM COBMECTHOW JESATENBHOCTH, OpPraHU30BBIBATH U KOOPAMHHUPOBATH
JNEUCTBHUS MO €€ TOCTUKEHUIO: COCTABIIATH IUIAH JACUCTBUH, paclpelessaTh POk C YYETOM MHEHUN
YYaCTHUKOB, 00CYX/IaTh Pe3yJbTaThl COBMECTHON pabOTHI;

OLICHMBATh KAaueCTBO CBOETO BKJAJa M Ka)JOro y4acTHHKA KOMAaHJbl B OOLIUIl pe3yibTar
10 pa3paboTaHHBIM KPUTEPUSIM;

MpeaJiaraTb HOBBIE MPOEKTHI, OLEHMWBAThb WJEU C INO3ULUMU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKOW 3HAYUMOCTH;

OCYHIECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJECHHWE B pPaA3JIMYHBIX CUTYyalUsX,
MPOSIBJISITH TBOPUECTBO U BOOOpasKEHHE, OBITh HHUIIMATHBHBIM.

OBjaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JA€HCTBUAMM:

1) camoopranm3amnus:

UCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHMs IS BBIABICHUS MNpoOJeM U HUX pelIeHus B
KU3HEHHBIX U YY€OHBIX CUTYalUsX;

BBIOMpATh HA OCHOBE OMOJOTMYECKUX 3HAHHM IIETIEBBIE U CMBICIOBBIE YCTAHOBKUA B CBOMX
JICUCTBUAX W MOCTYNKax MO OTHOLIEHHWIO K KUBOW MHPHUPOJE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYKaIOILUX;

CaMOCTOSITEJIbHO OCYILECTBJIATh IO3HABATENIbHYIO JESTEIbHOCTb, BBIABIATH IPOOJIEMBI,
CTaBUTh H (OpMynHpoBaTh COOCTBEHHbIE 3aJauyd B OOPa30BATEIBHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO COCTAaBIISATh IIAH PEIIeHUs MPoOJIeMbl ¢ yUYETOM HMEIOIINXCS PECypCoB,
COOCTBEHHBIX BO3MOYKHOCTEH H MPEINOYTCHUH;

JaBaTh OLEHKY HOBBIM CUTYalLlUsIM;

pacipsaTh paMKHM y4eOHOTro NpeAMETa Ha OCHOBE JIMYHBIX NPEATNIOYTEHUN;

JieNIaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IMIMPOKON 3PYIUIMU B pa3HbIX 00JIACTIX
3HAHUMN, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYyallUsiM, BHOCHUTb KOPPEKTHUBBI B JESTEIBbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEIISAM;

BJIa/IETh HABBIKAMU MO3HABATEIbHON pe(IeKCUU KaK OCO3HAHHUS COBEPILAEMBIX NEHCTBUI U
MBICIIMTENbHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBaHMM, MCIOJIb30BaTh MPUEMBI pediexcuu
JUISL OLICHKU CUTYalllH, BBIOOpa BEPHOTO PEIICHHUS;

YMETb OLICHUBAaTh PUCKHA U CBOEBPEMEHHO NIPUHUMATh PELICHHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX IIPU aHAIHU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHATHE cedsi U APYTHUX:

MIPUHUMATD ce0sl, TIOHMMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTHX IIPHU aHAIMU3€E PE3YNIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKU;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JAPYroro 4eJ0BeKa.

HNPEAMETHBIE PE3YJBbTATHBI

[IpenmeTHble pe3ynbTaThl OCBOEHUS conepKaHHUs ydeOHoro mnpenamera «buonorus» Ha
yIIIyOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha oOecredeHre mporibHOro 00ydeHus 00yJaromuxcs
6uosioruu. OHM BKIIIOYAIOT: crieU(pUUecKue A OMOJIIOTUN Hay4HbIe 3HAHUS, YMEHUS U CIIOCOOBI
JEHCTBUI MO OCBOEHHIO, MHTEPIPETAIMM U MPEOOPa30BaHUIO 3HAHUM, BHUIBI JEATEILHOCTH IO
MOJTyYEHHIO HOBBIX 3HAHMM M MX NPUMEHEHUIO B PA3IMUYHBIX y4eOHBIX, a TaKKe B peabHBIX
KU3HEHHBIX cUTyauusx. [IpeameTHsle pe3ynbTaThl MPEACTABIECHBI IO TOAaM U3Y4YECHHUS.

[IpenmeTtHbIe pe3yabTaThl OCBOEHUS ydeOHoro npeamera «buonorus» B 10 knacce NOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE€ M POJIM OMOJIOTUM B CUCTEME €CTECTBEHHBIX HAYK, B
(hOopMUPOBaHUM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B IO3HAHUU 3aKOHOB MIPUPOJBI U PEIICHUN



npobJIeM PalMOHATIBHOTO MPUPOIOIIONB30BAHMS, O BKJIAJE POCCUUCKUX U 3apYOEKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHH;

BJIQJICHUE CHCTEMOW OMOJIOTMYECKMX 3HAHWH, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOLIHE
OMOJIOTMYECKHE TEPMUHBI WU MOHATHA (KHU3Hb, KJIETKA, OpPraHu3M, MeETa0OoJIM3M, T'OMEOCTas3,
CaMOpETryJIALHNs, CaMOBOCIIPOU3BECHUE, HACIEICTBEHHOCTh, U3MEHUUBOCTb, POCT U pa3BUTHE),
ouosornueckre Tteopun (kieroyHas Tteopus T. IllBanna, M. Illneiinena, P. Bupxosa,
XpoMocoMHasi Teopus HacienctBeHHoctu T. Moprana), yuenus (H. 1. BaBunoBa — o nentpax
MHOTroo0pasusi U MPOUCXOXKAEHUS KYJIbTYpHBIX pAacTeHHi), 3aKOHbI (eAMHOO0Opa3usi MOTOMKOB
IIEPBOrO MOKOJIEHHUS], PaCILEIIEHHs], YUCTOThI TaMeT, HE3aBUCUMOro HaciieoBanus . Mennens,
TOMOJIOTHYECKUX PpAJOB B HacleAcTBeHHOM u3MeHunBoctd H. WM. Bauiosa), npuHIMIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METOJIaMH HAYYHOT'O IO3HAHMSA, UCIOJIb3YEMbIX B OMOJOIMUECKUX
HCCIIEIOBAaHUX XKUBBIX O0BEKTOB (OIHMCAHKUE, U3MEPEHHE, HAOII0OIEHUE, SKCIIEPUMEHT);

YMEHHUE BBIIEIATh CYIIECTBEHHBIE NMPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U 3YKapHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hcj€ OakTepuid, rpubOB, pacTeHHI,
KHMBOTHBIX M YEJIOBEKAa, CTPOCHUSI OPraHOB M CHCTEM OPIaHOB PACTEHMM, KUBOTHBIX, YEJIOBEKa,
IIPOLIECCOB )KU3HEAEATEIbHOCTH, IPOTEKAIOIINX B OPraHU3Max PacTeHUM, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTHYECKHUX IPOIIECCOB: OOMEHa BElIeCTB (METa00IM3M), MIPEBPAIICHHS YHEPTUH, OPOKCHHUS,
aBTOTPO(HOTO U TeTepoTPO(HHOTO TUIIOB MUTAHUSA, POTOCHHTE3A K XEMOCHHTE3a, MHUTO3a, MeH03a,
ramMeToreHesa, SMOpHOreHesa, IOCTIMOPHUOHAIIBHOTO Pa3BUTHS, PA3MHOKEHM S, HHANBUYaIbHOTO
pa3BUTH OpraHn3Ma (OHTOT€He3a), B3aUMOICHCTBHSI T€HOB, TETEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHaBJIMBAaTh B3aMMOCBS3UM MEXJy OpPraHOMJAMM KJIETKH M HMX (DYHKIUAMH,
CTPOCHHEM KJIETOK PAa3HBIX TKaHEeW M WX (QYHKIMAMHU, MEXKIy OpraHaMH U CHCTEMaMH OPTaHOB y
pacTeHuil, XMBOTHBIX W YEIOBEKa M WX (QYHKUUAMH, MEXIy CHCTEMaMH OpPraHOB M HX
GYHKIUSAMU, MEXAYy dTanaMd OOMEHa BEIIECTB, ATAallaMU KJIETOYHOrO IMKJIa M >KU3HEHHBIX
LIUKJIOB OPTaHU3MOB, TallaMi SMOPUOHAIBHOTO PAa3BUTHUS, TCHOTUIIOM U (PeHOTUIIOM, (PEHOTHIIOM
U (hakTOpaMu cpeibl OOUTAHUS;

YMEHHUE BBIABIATh OTJIMUMTENbHbIE NMPHU3HAKH JKUBBIX CHCTEM, B TOM YHCIE PACTEHMIA,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCMOJIb30BATh COOTBETCTBYIOIINE apryMEHTbI, OMOJIOTHYECKYI0 TEPMUHOJOTHIO U
CHUMBOJIMKY JIJIS I0Ka3aTeNIbCTBA POACTBA OPraHU3MOB Pa3HBIX CUCTEMAaTUUYECKHUX IPYIIIL;

yMEHHUE peuatb OMOJOTHUECKUE 3ajauHl, BBIABIATH NPUUMHHO-CIICICTBEHHbIE CBSI3U MEXY
UCCIIETyeMbIMU OMOJIOTUYECKUMH TPOIECCAMU M SIBJICHMSIMM, JI€1aTh BBIBOABI U NPOTHO3BI HA
OCHOBaHUU TOJyYEHHBIX PE3YJIbTATOB,;

YMEHHE BBIMOJIHATH Ja0OpaTOpHbIE U IMpaKTUYECKHe padoThl, coOMIOAaTh MpaBuiIa IMPHU
paboTe ¢ yueOHbBIM U 1a00paTOpHBIM 000pPYI0OBAHUEM;

YMEHHE BBIABUTaTh THIIOTE3bl, MPOBEPSATh HX OSKCHEPHUMEHTAIbHBIMH CPEICTBAMU,
(bopMyIHpys 1eNIb UCCIIET0BAHMS, aHATTU3UPOBATDH MOJyYSHHbIE Pe3yJIbTaThl U JeNaTh BHIBOIBI;

yMEHHE YYacTBOBaTh B Y4E€OHO-HCCIIENOBATEIHCKOW pabOTe MO OMOJIOTUM, DKOJIOTHH H
MEIULMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAayYHBIX OOIIECTB, W MyOIMYHO MPEACTABIATH
MOJIy4YE€HHBIE Pe3yJIbTAaThl HA YYEHNUYECKUX KOH(PEPEHLINSAX;

YMEHHUE OLIEHUBATh ATMYECKHE aCIeKThl COBPEMEHHBIX MCCIEOBaHUI B 00JaCTH OMOIOTHH
U MeAUIMHBI (KJIOHUPOBAaHUE, HCKYCCTBEHHOE OIIOJIOTBOPEHHE, HAIPAaBICHHOE H3MEHEHUE
TE€HOMA M CO3/IaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyaylIel npodeccuoHalIbHON 1eATeNbHOCTH B
obnactTi OMOJIOTHH, MEAULIMHBI, OMOTEXHOJIOIUH, BETEPHUHAPHH, CEIIbCKOTO XO035iCTBA, MHUILEBON
IIPOMBIIIICHHOCTH, YTIyOJIATh M03HABAaTEIbHbBII MHTEpEC, HAIIPABICHHbII HA OCO3HAHHBIN BBIOOD
COOTBETCTBYIOILIEH Mpodeccuu U MpOoJ0HKEHNE OMOIOrMYecKoro oOpa3oBaHUs B OPraHU3ALUSAX
cpenHero mpohecCuoHaIbLHOTO U BBICIIIETO 00pa30BaHUs.

[IpenmeTtHbIe pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 11 knacce NOMKHBI
OTpaXKaTh:



c(OPMHPOBAHHOCTH 3HAHUN O MECTE M POJIM OMOJOTMU B CHCTEME €CTECTBEHHBIX HayK, B
(GbOopMUPOBAaHUM COBPEMEHHOH €CTeCTBEHHO-HAy4YHOH KapTUHbI MHpa, B IIO3HAHWU 3aKOHOB
IPUPOJBl U PEUICHUH SKOJIOTHYECKUX MPOOJIEM YeOBEYECTBA, a TAK)KEe B PEIICHUH BOIPOCOB
PaIOHAJIBLHOTO MPUPOIOIIOIB30BAHUS, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOILIEHUS K IPUPO/IE,
OOIIIECTBY, YEIOBEKY, O BKIAJE€ POCCHHWCKHX M 3apyOekHBIX Y4EHBIX-OMOJIOTOB B pa3BHUTHE
OHoJIOrHuY;

YMEHHE BIIAJETh CUCTEMOW OMOJIOIMUYECKHUX 3HAHUU, KOTOpas BKJIKOYAET OIpENEICHUS U
MOHMMAaHUE CYIIHOCTH OCHOBOIIOJIATAlONIMX OHOJIOTUYECKUX TEPMUHOB M TOHATUN (BUZ,
sKocucTema, Ouocdepa), Ouonormueckue Tteopun (dBoMONMOHHAs Teopus Y. JlapBuHa,
CUHTeTHYecKass Teopus sBomonuu), ydenus (A. H. CeBepuoBa — 0 HyTAX U HampaBIICHUSAX
spommonnn, B.U. Bepuaackoro — o 6uocdepe), 3akoHbl (reHeTndeckoro pasHoBecus Jx. Xapau u
B. Baiinbepra, 3apoxpimeBoro cxojacrBa K. M. boapa), mpaBuna (Muammyma FO. JIuOuxa,
9KOJIOTMUYECKOM NUpaMubl 3HEPIUn ), TunoTessl (runotesa «mupa PHK» V. I'nnbepra);

YMEHHE BIJIAJETh OCHOBHBIMH METOJAAaMH HAYYHOTO I[IO3HAHHUS, HCHOJIb3YEMbIMU B
OMOJIOTUYECKUX HCCIIEOBAHMIX JKHUBBIX OOBEKTOB W OKOCHCTEM (ONMCaHHWE, HW3MEpEHUeE,
HaOII0/IeHNe, HKCIIEPUMEHT), CII0COO0aMH BBISIBICHHS] U OICHKM AHTPOIOTEHHBIX W3MEHEHHUH B
IIPUPOJIE;

YMEHHE BBIICTATh CYIIECTBEHHbIE TPU3HAKU: BHJIOB, OWOTEOIICHO30B, 3KOCHCTEM U
Oouocdepsl, CTAOMIM3UPYIOIIETro, MABIKYIIETO W  Pa3pbIBAIONIETO E€CTECTBEHHOTO OTOOpa,
QIJIONIATPUYECKOT0 M CUMIATPUYECKOr0 BUA000OpA30BaHUS, BIUSHUS JBIKYIIUX CHJI 3BOJIOIUU
Ha TEHO(OH]| MOMYJISAIHNH, MPUCIIOCOOJECHHOCTH OPraHU3MOB K cpelae OOMTaHWS, YepeTOBaHHS
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEILIECTB U TIOTOKA YHEPTHH B SKOCUCTEMAX;

YMEHHE YCTAaHABIIMBATh B3aUMOCBSI3H MEXIY MPOIECCAMH IBOJIIOIHMH, JBIKYIIUMH CHIIAMH
aHTPOIIOTeHe3a, KOMIIOHEHTaMM pa3jM4YHBIX 53KOCHUCTEM U IMPHUCIOCOOICHUSAMU K HHUM
OpTaHU3MOB;

YMEHUE BBISBIATh OTIMYUTEIbHbBIC IPU3HAKH JKUBBIX CUCTEM, IPUCIOCOOIEHHOCTh BUOB K
cpene oOuTaHusi, aOMOTHMUYECKMX W OHOTHYECKUX KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AHTPOIOT€HHBIX U3MEHEHUH B HIKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIUE APTYMEHTHI, OMOJIOIMUYECKYI0 TEPMUHOJOTHIO U
CUMBOJIMKY Ui JIOKa3aTelbCTBA POJACTBA OPraHU3MOB pa3HbIX CHUCTEMATHYECKUX TPy,
B3alMOCBSI3M OPraHHU3MOB U Cpellbl OOMTaHMs, €IUHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTH
COXpaHEHMsT MHOTooOpa3usi BHJIOB M SKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS MPHUPOJBI U
YeJI0BEYECTBA;

yMEHHUE peuatb OMOJOTHUECKUE 3ajauHl, BBIABIATh NPUUMHHO-CIICICTBEHHbIE CBSI3U MEXY
WCCIIEyeMBIMI OHMOJIOTUMECKUMH TPOIlecCaMH M SIBJICHUSIMH, JIEJIaTh BBIBOABI M TPOTHO3BI HA
OCHOBAHHUU TMOJTYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIMOJIHATH JaOOpaTOpHblE U IMpaKTUYecKHe padoThl, coOMOAaTh MpaBuiIa IMPHU
paboTe ¢ yueOHBIM U 1a00paTOpPHBIM 000pPYIOBAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bl, MPOBEPATH WX OKCIHEPUMEHTAIBHBIMH CPEICTBAMH,
bopMyIHpys 1eNIb UCCIIeI0BaHMS, aHATTU3UPOBATh MOJyYSHHbIE PE3YyIbTAThl U JI€1aTh BBIBOBI;

yMEHHE YYacTBOBaTh B Y4E€OHO-HCCIIENOBATEIHCKOW pabOTe MO OMOJOTUM, DKOJOTHH M
MEIULMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAayYHBIX OOIIECTB, W MyOJIMYHO MPEACTABIATH
MOJTyYCHHBIE PE3YyJIbTAaThl HA YICHUYECKUX KOH(EPEHITUX;

YMEHHUE OLIEHUBATh THUIIOTE3bl M TEOPHUM O TMPOUCXOXKICHUM >KU3HHU, YEIOBEKa U
YeJl0OBEYECKUX pac, O NpUYMHAX, MOCIEACTBHSIX U CIOCO0axX MpeloTBPALIECHUS T100aIbHBIX
W3MEHeHul B buocdepe;

yYMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oymyiiel npodecCHnoHaNbHOU AeATEILHOCTH B
o0acTi OMOJIOTHH, SKOJIOTHH, TPUPOIONONb30BaHUS, MEAULIUHBI, ONOTEXHOJIOTHUH, TICUXOJIOTHH,
BETEPUHAPUH, CEIBCKOTO XO34HCTBA, MUILEBOI MPOMBIIUIEHHOCTH, YIIIyOJIsATh MO3HABaTENbHBIH
MHTEpEC, HAIpaBJICHHBIA Ha OCO3HAHHBII BHIOOP COOTBETCTBYIOLIEH Mpodeccuu U MpoI0JIKEeHNe



OMO0JIOTNYEeCKOTO 00pa30BaHUSl B OPTraHU3AIUAX CPEAHEro MpO(EeCCHOHAIBHOTO M BBICIIETO
oOpa3oBaHus.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/n NPOrpaMMmblI Bcero ;(;;:TI::HBHBW E;’g::;gmec'me o0pa3oBaTejIbHbIE
pecypcsl
1 buonorus kak Hayka 1
2 JKuBbI€e cHCTEMBI 1 X U3yUYEHUE 2
3 buosorust kineTku 2
4 XUMHUYECKasi OpraHu3aIus KICTKH 10
9) Crpoenrne u GyHKINHU KICTKA 8
6 OOMeH BellecTB U peBpallleHue S3HEPTUU B 9
KJIETKE
7 HaCJ'Ie,I[CTBeHIfa}I uHpopManus u 9
peanu3anys e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6
9 Crpoenue u GyHKLIUU OPraHU3MOB 17
10 Pa3mHOkeHuE U pa3BUTHE OPTaHU3MOB 8
11 ['eneTrka — HayKa 0 HaCJIE€CTBEHHOCTU U 2
U3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 I'enernka uenoBeka 3
15 Cenexuusi OpraHu3MoB 4
16 BuoTexHosnorus u cuHTeTHYECKast OMOJIOTHs 4
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBaHue pa B U TeM uppoBbI
Ne n/m Y —— pasieno ¢ Beero Kourposbnbie IIpakTHyeckue glé p?:f 003 aT:‘?IbHH e
padoThI padoThI pecypeb
1 3apox/IeHUe U Pa3BUTHE SBOIOIIMOHHBIX 4
Npe/ICTaBICHUN B OMOJIOTHH
2 Mukpo3BotoIuUs U €€ pe3yabTaThl 14
3 MakpoaBosronus U e€ pe3yabTaThl 6
4 [TporcxoxaeHUE U Pa3BUTHE )KU3HU HA 15
3emie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10
DKOJIOTHs — HayKa O B3aUMOOTHOIICHUSIX
6 OpPTraHU3MOB M HA/IOPTaHU3MEHHBIX CUCTEM 3
C OKpYXarollel cpenoit
7 OpraHu3msl 4 cpefia 0OuTaHUs 9
8 DKOJIOrUsl BUJIOB U MOIYJISIUN 9
9 DKos0rus coodIecTB. DKOJIOTHYECKHE 12
CHCTEMBI
10 brocdepa — riodaibHas SKocUcTEMa 6
11 YenoBek U OKpysKarolas cpeja 6
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KosaunuyectBo pador
Ne Hara K 11 Hata
wn Tema ypoka oHTpOJbHBIE [IpakTHUeckue D— JJIeKTPOHHBbIE UM (PPOBBIE
no padoTshI padoTshI o0pa3oBaTe/bHbIE PeCypChl
pakrty
1 buonorus kak KOMILUIEKCHas HayKa M Kak 4.09 https://resh.edu.ru/subject/5/10/
4acTh COBPEMEHHOTO OOIIECTBA '
2 KHBBIC CHCTEMEL 1 X CBOMCTBA 509 https://resh.edu.ru/subject/5/10/
3 YpoBHEBas opraHu3anys ;KUBbIX CUCTEM 6.09 https://resh.edu.ru/subject/5/10/
4 Hcropust OTKPBITUS U U3YUYEHUS KIETKH. 11.09 https://resh.edu.ru/subject/5/10/
Knerounas teopus '
5 Metoabl MOJNIEKYJIIPHON U KJIETOYHOU 12.09 https://resh.edu.ru/subject/5/10/
Ouosoruu. '
6 Y ———— 13.09 https://resh.edu.ru/subject/5/10/
v MuHepanbHbIe BEIIECTBA KIETKH, UX 18.09 https://resh.edu.ru/subject/5/10/
Ounonoruueckas poib '
Opranuyeckue BemecTBa KJIETKH — OETKH. https://resh.edu.ru/subject/5/10/
8 JLp «O6Hapyx)eHue OEJIKOB C TOMOIIBIO 1 19.09
KAueCTBEHHBIX PEAKIUN»
9 CsoticTBa, k1accuduranus u GyHKIUNA OSITKOB 20.09 https://resh.edu.ru/subject/5/10/
10 Oprannueckue BEeUIeCTBA KIETKH — YIIIEBOAbI 25.09 https://resh.edu.ru/subject/s/10/
11 Opraandeckue BenecTBa KICTKH — JIATTHIbI 26.09 https:/resh.edu.ru/subject/5/10/
12 Hyxnennossie kucnotsl. JIHK nu PHK. 1 97 09 https://resh.edu.ru/subject/5/10/

Cmapmoesas ouacnocmuyeckas paboma.



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
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https://resh.edu.ru/subject/5/10/
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https://resh.edu.ru/subject/5/10/

Crpoenue u pyakuuu ATOD. Jlpyrue

https://resh.edu.ru/subject/5/10/

13 Hykneosuarpudocdarsr (HTD) 210
14 CexsennpoBanue [JHK. Metoasl reHomMuku, 310 https://resh.edu.ru/subject/5/10/
TPAHCKPUIITOMHUKH, IPOTEOMUKH '
15 MeTomst CTpyKTYpHO# GHONOMHH 4.10 https://resh.edu.ru/subject/5/10/
16 Tuns! kiietok. [Tpokapuornyeckas kieTka 9.10 https:/Iresh.edu.ru/subject/5/10/
17 CTpoeHue dyKapHOTHUECKOM KICTKH. [1.p 10.10 https://resh.edu.ru/subject/5/10/
«H3yuenue ceolicme KiemouHol MemMopansvl» '
18 IToBepXHOCTHBIN anmapar KJICTKH 11.10 https://resh.edu.ru/subject/5/10/
OpnHOMEMOpaHHBIE OPTaHOUIBI KJICTKH. https://resh.edu.ru/subject/5/10/
19 11 p«H3yuenue 0sudicenus yumonaiasmol 6 16.10
PACmumenbHulX KIemKaxy
[ToxyaBTOHOMHBIE OpraHOWIBI KJIETKH: https://resh.edu.ru/subject/5/10/
20 MUTOXOH/IPHH, TUIACTUIBL. JI.p«Uccredosanue 17.10
NAA3MONU3A U OENAAZMONU3A 8 PACHUMETLHBIX '
KAemKaxy
21 HememOpaHHbIe OpraHOU/IbI KJIETKH 18.10 hittps://resh.edu.ru/subject/5/10/
29 CrpocHue 1 hyHKIpH Ipa 2310 https://resh.edu.ru/subject/5/10/
CpaBHUTENBbHASA XapaKTEPUCTHKA KIETOK https://resh.edu.ru/subject/5/10/
23 3yKapuoT. JI.p «H3yuenue cmpoenus kiemoxk 24.10
PA3IUUHbIX OP2AHUBMOBY
AcCCUMUIAIUS U TUCCUMUJISAIINS — JIBE https://resh.edu.ru/subject/5/10/
CTOpOHBI MeTabonu3Ma. Tunsl oOMeHa
24 . 25.10
BEILECTB. JI.p«H3yuenue kamanumuyeckou
AKMUBHOCMU (hepMeHmos»
DepMEHTaTUBHBIN XapaKTep peakui https://resh.edu.ru/subject/5/10/
25 KJIETOYHOTo MeTabonusMma. JI.p«H3yuenue 6.11

GepmenmamusHo20 pacuiensienus nepoKcuUoa



https://resh.edu.ru/subject/5/10/
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

eodopoaa 6 pacmumeilibHblX U HCUBONHBIX
Kiemkax)

https://resh.edu.ru/subject/5/10/

26 benku-akTHBaTOPhI U OCNKHU-UHTHOUTOPBI 7.11
27 ABTOTPO(DHBIIf THIT OGMEHA BEIECTS 811 https://resh.edu.ru/subject/5/10/
o8 DOTOCHHTES 13.11 https://resh.edu.ru/subject/5/10/
29 Xemocunures. J1.p «Cpasnenue npoyeccos 1411 https://resh.edu.ru/subject/5/10/
gomocunmesa u xemocunmesa» '
AHa3poOHBIC OpraHu3Mbl. Buibl OpoxeHusl. https://resh.edu.ru/subject/5/10/
30 JL.p«Cpaenenue npoyeccoe bpodcenus u 15.11
ObIXAHUSY
31 AspoOHBIE OpraHU3MBbL. JTaIlbI 20.11 https://resh.edu.ru/subject/5/10/
SHEPreTHYECKOro oOMeHa '
OHeprus MEMOpPaHHOTO I'PaI€HTa IPOTOHOB. https://resh.edu.ru/subject/5/10/
32 Cunte3 AT®: pabota npotoHHOi AT®- 21.11
CHUHTa3bI
33 PeaKitui MATPHIHOTO CHHTE3A 2211 https://resh.edu.ru/subject/5/10/
34 Tpanckpunuus — Matpudnbiid cuaTe3 PHK 27.11 https://resh.edu.ru/subject/5/10/
35 TpancasI@s u 68 FTarsI 2811 https://resh.edu.ru/subject/5/10/
36 Koauposanue amunokucaor. Pons pubocom B 29.11 https://resh.edu.ru/subject/5/10/
O6uocuHTe3e OeKa '
37 Opranuzanys resoMa y npokapuor u 412 https://resh.edu.ru/subject/5/10/
JYKApUOT '
38 MonekyispHble MEXaHU3MBI YKCIIPECCUU 512 https://resh.edu.ru/subject/5/10/
T€HOB Y DYKapuoT '
Bupycel — BHeKs1eTOUHBIE (POPMBI JKU3HU U https://resh.edu.ru/subject/5/10/
39 obnurarueie napasuThl. I1.p «Coz0anue 6.12

Mooenu supycay



https://resh.edu.ru/subject/5/10/
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BupycHhble 3a06051eBaHus Yel0BeKa, KUBOTHBIX,

https://resh.edu.ru/subject/5/10/

40 N 11.12
pacreHuit
41 HanoTrexHom0rnu B OMOJIOTHH U MEIUIINHE 12.12 https://resh.edu.ru/subject/s/10/
42 e R — 13.12 https://resh.edu.ru/subject/5/10/
43 Marpuassii curres JIHK 18.12 https://resh.edu.ru/subject/5/10/
44 XpoMOCOMEL. JI.p «H3yuenue xpomocom Ha 1912 https://resh.edu.ru/subject/5/10/
20MOBbIX MUKPONPENnapamax '
45 JleNeHHE KISTKH — MHTO3 2012 https://resh.edu.ru/subject/5/10/
Tunel kneTok. KapuokuHes U IUTOKUHES. https://resh.edu.ru/subject/5/10/
46 J.p«Habnooenue mumosa 6 Kiemrkax KOHYUKd 25.12
KOpewKa a1yKa»
47 Peryssiius ’KM3HEHHOTO LIUKJIA KIETOK 26.12 https://resh.edu.ru/subject/5/10/
48 OpraHus™ KaK eIHHOE HENoe 2712 https://resh.edu.ru/subject/5/10/
49 Txanu pacrenuit. JI.p «H3yuenue mraneti 9.01 https://resh.edu.ru/subject/5/10/
pacmenuily '
50 TkaHu )KMBOTHBIX U 4enoBeKa. JL.p«H3yuenue 10.01 https://resh.edu.ru/subject/5/10/
MKAHE HCUBOTMHBIX» '
51 Opranel. CucreMsl oprasos. JI.p«H3yuenue 15.01 https://resh.edu.ru/subject/5/10/
0p2aHO08 YBEMKOBO20 PACMEHUS) '
52 Oropa Tea OpraHm3MOoB 16.01 https://resh.edu.ru/subject/5/10/
53 JIBUKEHHE OPTaHH3MOB 17.01 https://resh.edu.ru/subject/5/10/
54 TIUTaHHE OPraHH3MOB 2201 https://resh.edu.ru/subject/5/10/
55 IInTanne MO3BOHOYHBIX KHBOTHEIX. 2301 https://resh.edu.ru/subject/5/10/

HI/IH_IeBapI/ITCJ'IBHaSI CHUCTEMA YCITOBCKa
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Koumponvnas paboma. « Opeanusm, xax

https://resh.edu.ru/subject/5/10/

56 24.01
eouHoe yenoey
57 Jpixanue opraau3moB. J{pIxanue 29.01 https://resh.edu.ru/subject/5/10/
MO3BOHOYHBIX JKUBOTHBIX M YEJIOBEKa '
58 TPaHCIOPT BEIIECTB y OPraHH3MOB 30.01 https://resh.edu.ru/subject/5/10/
59 KpoBeHocHas cuctema 1o3BOHOYHBIX 3101 https://resh.edu.ru/subject/5/10/
YKUBOTHBIX U YeJIOBEKa '
60 Bh[eICHHE Y OPTraHU3MOB 502 https://resh.edu.ru/subject/5/10/
61 3anTa y OpraHH3MOoB 6.02 https://resh.edu.ru/subject/5/10/
62 VIMMyHHAS CHCTEMA HEITOBEKa 702 https://resh.edu.ru/subject/5/10/
63 Pa3npaxuMOCTh U perynsnus y OpraHu3MoOB 12.02 https://resh.edu.ru/subject/5/10/
64 I'yMopanbHas perymisnus U S9HIOKpUHHAs 13.02 https://resh.edu.ru/subject/5/10/
CHCTEMa KUBOTHBIX U YEJIOBEKa '
65 DOPMBI PA3MHOKEHHS OPTAHH3MOB 14.02 https://resh.edu.ru/subject/5/10/
66 TT0J0BOE PasMHOKEHHE 19.02 https://resh.edu.ru/subject/5/10/
67 Meiios 20.02 https://resh.edu.ru/subject/5/10/
68 I'ametorenes. OOpa3oBaHue U pa3BUTHE 21,02 https://resh.edu.ru/subject/5/10/
MIOJIOBBIX KJIETOK '
69 NuauBunyansHOE pa3BUTHE OPraHU3MOB — 26.02 https://resh.edu.ru/subject/5/10/
OHTOTEHE3 '
70 3aKyagKka OpraHoB U TKaHEH U3 3apOJbIILIEBBIX 27 02 https://resh.edu.ru/subject/5/10/
JIUCTKOB '
Poct n pa3zButHe )XUBOTHBIX. JI.p«Bolsasnenue https://resh.edu.ru/subject/5/10/
71 NPU3HAKO8 CX0OCMBA 3apooblielt 28.02

NO360HOYHbBIX HCUBONIHBIX)



https://resh.edu.ru/subject/5/10/
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Pa3zMmHOXeHME U pa3BUTHE pacTeHU. J1.p

https://resh.edu.ru/subject/5/10/

72 «Cmpoenue opeanoe pasmHONCEeHUsL BbLCULUX 5.03
pacmeHul»
73 Konmponvnas paboma. « Mnousuoyanvroe 6.03 https://resh.edu.ru/subject/5/10/
pazeumue op2aHu3zmMo8» '
Hcropus cTaHOBIICHMS U pa3BUTUS TCHETUKH https://resh.edu.ru/subject/5/10/
74 KaK HayKu. OCHOBHBIE MOHATHUS U CUMBOJIbI 7.03
TE€HETUKH.
75 3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB. 12.03 https://resh.edu.ru/subject/5/10/
MoHoruOpuaHOE CKpEIIBaHUE. '
76 [uronorunyeckue 0OCHOBBI MOHOTHOPUIHOTO 13.03 https://resh.edu.ru/subject/5/10/
CKpEILVBAaHUA '
77 AHnanusupyrolee ckpeuupanue. Hemonnoe 14.03 https://resh.edu.ru/subject/5/10/
JOMHUHHUPOBAHNE '
78 JIUrHOPHIHOE CKpEIHBAHHE 19.03 https://resh.edu.ru/subject/5/10/
79 [{utonornyeckne OCHOBBI TUTUOPHUIHOTO 20.03 https://resh.edu.ru/subject/5/10/
CKpELIMBAHUS '
80 CuenneHHoe HacleJ0BaHUE IPU3HAKOB 21.03 hittps://resh.edu.ru/subject/5/10/
81 XpOMOCOMHAasI TEOPHS HACIEICTBEHHOCTH 2.04 https://resh.edu.ru/subject/5/10/
82 [eHeTHKA Homa 304 https://resh.edu.ru/subject/5/10/
83 I'enoTun kak 1en0CTHas cUCTEMA 4.04 https://resh.edu.ru/subject/5/10/
84 ['eneTnyecknii KOHTPOJIb Pa3BUTHS PACTEHH, 9.04 https://resh.edu.ru/subject/5/10/
JKUBOTHBIX U YE€JIOBEKa '
85 M3MeHunBOCTh MpU3HAKOB. Bl 10.04 https://resh.edu.ru/subject/5/10/
N3MCHUYNBOCTH '
86 MoHbUKAIHOHHAS H3MEHTHBOCTS 11.04 https://resh.edu.ru/subject/5/10/
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https://resh.edu.ru/subject/5/10/

87 BapuanuvoHHbIN psia 1 BaApUALIMOHHAS KpUBas 16.04
['eHoTHIIMUYECKAs! U3MEHUNUBOCTb. https://resh.edu.ru/subject/5/10/
88 17.04
KomM0uHnaTiBHast ©3MEHUYUBOCTh
89 My TAIHOHHAS H3MEHIHBOCTD 18.04 https://resh.edu.ru/subject/5/10/
90 3aKOHOMEPHOCTU MYTAI[MOHHOTO IPOLECCa. 23.04 https://resh.edu.ru/subject/5/10/
OnureHeTuKa v SIUreHOMHUKa '
91 I'eneruka uenoseka. I1.p «Cocmasnenue u 24.04 https://resh.edu.ru/subject/5/10/
AHAIU3 POOOCIOBHOU» '
92 MeToIbl MeANLUHCKON FeHETHKH 25 04 https://resh.edu.ru/subject/5/10/
3HaueHUe MEIMLUHCKON N'€HETUKHU B https://resh.edu.ru/subject/5/10/
93 NPENOTBPALLIEHUU U JIEYEHUN T€HETUYECKUX 30.04
3a00JIeBaHU YellOBEKa
OcHoBHbI€ IOHATHUS ceneKuun. JI.p«M3zyuenue https://resh.edu.ru/subject/5/10/
94 COpMO8 KYIbMYPHbIX pACMeHUll U NOPOO 2.05
OOMAWHUX HCUBOMHBIX »
95 Metoapl CeIeKIIMOHHON pabOoTHI. https://resh.edu.ru/subject/5/10/
. 7.05
JL.p«H3yuenue memooos cenekyuu pacmeHuii»
96 JlocTv>KeHMs CeJIeKIUMN PACTEHUN U 14.05 https://resh.edu.ru/subject/5/10/
KUBOTHBIX. [1.p«lIpusuexa pacmenuiy '
97 CoxpaHeHue, U3yUYE€HUE U UCTIOIb30BAHUE 15.05 https://resh.edu.ru/subject/5/10/
TeHETUYECKUX PECYpPCOB
98 broTtexHOIOTHA KaK HayKa U OTpacib 16.05 https://resh.edu.ru/subject/5/10/
IIPOU3BOJICTBA
99 Koumponvnas paboma. «I'enemuxa, kak 21.05 https://resh.edu.ru/subject/5/10/
Hayka»
OcHoBHbIE HamnpaBJIEHUS] CHHTETUYECKOU https://resh.edu.ru/subject/5/10/
100  O©uomoruu. XpoMOCOMHasi U TeHHas 22.05
WHXXEHepus
101  MeUuUIHCKHe GHOTEXHONOTHH 23.05 https://resh.edu.ru/subject/5/10/
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11 KJIIACC —31eKTHBHBII KypC.

KoumnuectBo yacos DJIeKTPOHHbIE
ara nupposbIe
Ne n/m Tema ypoka Konrpoubnbie IIpakTHyeckue A p
u3ydeHusi oOpa3zoBaTe/bHbIE
padoTshI padoThI
pecypchl
1 SBosomuonnas Teopus U. JlapBuna 6.09 https://resh.edu.ru/subject/5/10/
2 JIBMKYIIIE CHITHI SBOTOIHH 13.09 https://resh.edu.ru/subject/5/10/
Bbopn0Oa 3a cymiecTBoBaHMeE, https://resh.edu.ru/subject/5/10/
3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 20.09
oTbop
4 DTarbl YBOTIOMMOHHOTO MPOIecca 27.09 https://resh.edu.ru/subject/5/10/
5 [TonynAnus — anemMeHTapHas 410 https://resh.edu.ru/subject/5/10/
SIIMHHIIA IBOJTIOIHH '
3aKOH r€HETUYECKOTO PaBHOBECUS https://resh.edu.ru/subject/5/10/
6 . 11.10
Jx. Xapau, B. BaiinOepra.
7 EcrecTBenHsblIit 0T00p — 18.10 https://resh.edu.ru/subject/5/10/
HaMpaBJSIIOIUN (aKTOP IBOIOLUH '
8 Bun, ero kpurepuu u CTpyKTypa. 25 10 https://resh.edu.ru/subject/5/10/
CtpykTypa Bua '
9 CBs13b MUKPO3BOJIIOLIMH U 811 https://resh.edu.ru/subject/5/10/
SIIUIEMUOIOTUHA '
10 MaKposBOTIOLHS 15.11 https://resh.edu.ru/subject/5/10/
11 O61IHe 3aKOHOMEPHOCTH SBOIOTHH 22 11 https://resh.edu.ru/subject/5/10/
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HepaBHOMepHOCTH TEMIIOB

https://resh.edu.ru/subject/5/10/

12 29.11
HBOJIIOLIMU

13 Hay4nble runoressl NpoOUCXOXKIACHUS 6.1 https://resh.edu.ru/subject/5/10/
KU3HHU Ha 3emJie

14 Jlonay4Hbie mpeaCcTaBICHUS O 1319 https://resh.edu.ru/subject/5/10/
3apOKJICHUH KU3HU

15 OCHOBHbIE 3TAIIbI SBONIOLIH 20.12 https://resh.edu.ru/subject/5/10/

16 THIIOTe3HI 3apOKICHHS KUZHH 2712 https://resh.edu.ru/subject/5/10/

17 Ucropus 3emiin u MeToabl €€ 10.01 https://resh.edu.ru/subject/5/10/
M3y4YeHUs

18 HauanbHele 3Tars opraHn4eckon 1701 https://resh.edu.ru/subject/5/10/
3BOJIIOLUU

19 DBOJIONHS SYKAPHOT 24.01 https://resh.edu.ru/subject/5/10/

20 OCHOBHBIE ATAIIbl SBOJIIONH 3101 https://resh.edu.ru/subject/5/10/
pacTUTEIBHOTO MUpa

21 OCHOBHBIE 3TaNbl PBOIIOLAHT 202 https://resh.edu.ru/subject/5/10/
KUBOTHOTO MUpa

29 ")BOJTIOLYS KHUBOTHBIX 14.02 https://resh.edu.ru/subject/5/10/

93 Pa3Butue xu3HU Ha 3eMIle IO dpaM U 21,02 https://resh.edu.ru/subject/5/10/
nepuoiam

24 MaccoBbie BEBIMUPaHUS — 28,02 https://resh.edu.ru/subject/5/10/
9KOJIOTUYECKHE KPU3UCHI MPOIIIOTrO

o5 CoBpeMeHHBIN YKOTOTHIECKUN 203 https://resh.edu.ru/subject/5/10/
KpH3HUC, €T0 0OCOOEHHOCTH

26 CoBpeMeHHas CHCTEMa 14.03 https://resh.edu.ru/subject/5/10/
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OpraHn4eCcKoro Mmupa

OCHOBHBIE CHCTEMAaTHYECKHE

https://resh.edu.ru/subject/5/10/

27 21.03
TPYIIIBI OPraHU3MOB
28 AHTPOTIONOTHS — HAYKA O YeNOBEKe 4.04 https://resh.edu.ru/subject/5/10/
29 Pa3Butue npencrasienuii o 11.04 https://resh.edu.ru/subject/5/10/
IIPOUCXOK/ICHUH YeJIOBEKa '
30 MecTo 4esoBeEKa B cUCTEME 18.04 https://resh.edu.ru/subject/5/10/
OpPraHUYeCcKOro Mupa '
31 JIBHIKYIIHE CHITBI aHTPOTIOTEHe3a 25 04 https://resh.edu.ru/subject/5/10/
CooTHo1IeHHE OMOIOTHYECKUX U https://resh.edu.ru/subject/5/10/
32 COIIMANTBHBIX (PAKTOPOB B 2.05
AHTPONOTECHE3E
33 OCHOBHBIE CTaJTUU AaHTPOIIOTCHE3a 16.05 https://resh.edu.ru/subject/5/10/
34 DBOJIIOLMS COBPEMEHHOTO YEJIOBEKA 23.05 https://resh.edu.ru/subject/5/10/
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






