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MNOSICHUTEJBHASA 3AIINCKA

[Iporpamma no yuyeOHOMy mpeamety «buosorus» (nanee — OGMOJIOTHs) HA YPOBHE
cpenHero oOiiero odpa3oBaHusi pa3paboraHa Ha ocHoBe DenepanbHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @eaepanun», GI'OC COO,
Konuenuuu npenopaBaHusi yueOHOro npeaMera «brUonorus» U OCHOBHBIX MOJIOXKEHUN
denepanbHOI paboueit mporpaMMbl BOCITUTAHHUSL.

VYyeonslii npeamer «buonorus» yrinyon€éHHoro ypoBHsa uzydenus (10—11 kmaccsr)
ABIIIETCS OJHUM W3 KOMIIOHEHTOB TMpeAMETHON o0nactu «EcTecTBeHHO-HAYUHBIC
npenMetsl». CornacHo nojoxeHussMm ®I'OC COO npodunbHble ydeOHbIE MPEAMETHI,
u3ydyaemMble Ha YriayOJEHHOM YpOBHE, SBISIIOTCA crocoOoM auddepeHIuanuu
oOy4yeHHsI Ha YPOBHE CpeaHero oOimero oOpa3oBaHUS M MPHU3BAHBl OOCCIEUYUTH
PEEMCTBEHHOCTh ~ MEXAY OCHOBHBIM  OOLIMM, CpeAHHM  OOILIUM, CPEIHHUM
NpO(ECCHOHAIBHBIM U BBICIIMM 00pa3oBaHuEM. B TO ke BpeMsl KaxKIblil U3 3THUX
y4eOHBIX MPEIMETOB JOJDKEH OBbITh OPHEHTHPOBAH HA MPUOPUTETHOE pELICHUE
0o0pa3oBaTENbHbIX, BOCHHUTATENIBHBIX W  Pa3BUBAIOMIMX  3a7a4, CBS3aHHBIX C
npodopueHTanueil o0ydalIMUXcsi W CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOMN
o0JacTh HAy4yHOrO 3HaHMs, CBSI3aHHOIO C OWONOrMeH, MEAMIMHOMN, 3KOJOTHEH,
IICUXOJIOTUEN, CHOPTOM WJIA BOEHHBIM JIEJIOM.

[Iporpamma no yueObHomy npenmery «buonorus» naér mpencraBieHue O LEIU U
3ajayax u3ydyeHus ydeOHoro mnpeamera «buonorus» Ha yriyOJIEHHOM YpOBHE,
ompenensier  o0si3aTenbHOE  (MHBapUAHTHOE) MPEIMETHOE  COAEp)KaHUE,  €ro
CTPYKTYPUPOBAHHME MO pa3jeliaM U TeMaM, paclpeliesieHue Mo KilaccaMm, pEeKOMEHIYEeT
MOCJIEIOBATEIbHOCTh M3YUYEHHS] Y4EeOHOro maTrepuajia ¢ y4€TOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO IMpoliecca, BO3PACTHBIX O0COOEHHOCTEN
oOyuaromuxcs. B mporpamMMe no 6Moj0ruu peann3oBaH MPUHLIUI TPEEMCTBEHHOCTH €
U3y4eHHUEM OHMOJIOTUM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, Onarogaps dyemy
IPOCMATPUBAETCS HANPABIEHHOCTh Ha TMOCIEAYIOLIEE pa3BUTHE OHOJOTHYECKUX
3HaHWI, OPUEHTUPOBAHHBIX HA (POPMUPOBAHUE ECTECTBEHHO-HAYYHOI'O MUPOBO33PEHU,
AKOJIOTMYECKOTO MBILUICHUS, MPEACTABICHUM O 3I0pOBOM o00pa3e JKW3HHM, Ha
BOCIIUTaHUE OEPEKHOr0 OTHOIICHUSI K OKpY>Kalollel nmpupoaHout cpene. B mporpamme
no OWOJIOTMM TaKXe TOKa3aHbl BO3MOXHOCTH YydeOHoro mnpeamera «buomorus» B
peamm3aniuu ~ TpedoBanui  PI'OC COO Kk  MIAHUPYEMBIM  JIMYHOCTHBIM,
METanpeAMETHBIM M TPEJAMETHBIM pe3yJbTaTaM oO0ydeHus W B (POPMUPOBAHUU
OCHOBHBIX BHJIOB Y4EOHO-TIO3HABATEIbHON AESITENILHOCTH O0YUaIOLIUXCS M0 OCBOCHUIO
CoJIep>KaHMsl OMOJIOTMYECKOT0 00pa30BaHUs Ha YPOBHE CPEIHET0 00I1Iero 00pa3oBaHuUsl.

VYyeoOuniii npenmer «buosiorus» Ha YpoBHE cpeaHero oOmero oOpa3oBaHUS
3aBepiaeT OMoJIorMueckoe 00pa3oBaHUE B LIKOJE U OPUEHTUPOBAH HA paCIIMpPEHUE U
yrayOfieHne 3HaHWid OOYYaronuXxcsi O >KMBOW MPHUPOJE, OCHOBAX MOJICKYJSIPHOU U
KJICTOYHON OHOJIOTHMH, SMOPHOJIOTMM W OWOJOTHHM PAa3BHUTHS, TCHETHUKH, CEJICKIIHH,
OMOTEXHOJIOTMH, IBOJIOLIMOHHOTO YUEHUS U KOJIOTHH.

Nzyuyenne yuebHOro mpeamera «buosorus» Ha  yriyOJeHHOM  ypOBHE
OPUEHTHPOBAaHO Ha MOATOTOBKY OOyYarolMxcsi K TMOCIHEAYIOIMIEMY IOJYyYEHHUIO



OMOJIOTUYECKOTO 00pa30BaHUs B By3aX M OpraHU3ANMIX CPEIHEro MpodhecCuOHATBHOTO
oOpazoBanusi. OCHOBY €ro COJEp>KaHMsI COCTABIISIET CUCTEMa OUOJOTMYECKUX 3HAHMM,
MOJIYYCHHBIX TPU HU3YYEHUH OOYyYarOUIUMHUCS COOTBETCTBYIOLIUX CHUCTEMATUYECKUX
pazziesoB OMOJIOTMH HA YPOBHE OCHOBHOTO o01ero oopasoBanus, B 10—11 kimaccax atu
3HAHMS MOJYy4aroT pa3Buthe. Tak, pacliupeHbl U YriyOJIeHbl OMOJIOTUYECKUE 3HAHUS O
pacTeHMsX,  SKUBOTHBIX, TIpubax, OakTepusix, OpraHu3Me dYeloBeKa, OOIINX
3aKOHOMEPHOCTSIX JKWU3HM, JOMOJHHUTEIHHO BKJIIOYCHBI OHOJOTHYECKHE CBEACHUS
NPUKJIAAHOTO W TOMCKOBOTO XapakTepa, KOTOPbIlE MOXHO HCIOJIb30BaTh Kak
OpUEHTHPHI JJI MOCIEIyIomero Bbibopa mpodeccun. Bo3MokHa Takke HHTErpanus
OMOJIOTUYECKUX  3HAHMM C  COOTBETCTBYIOIIMMM  3HAHUAMH,  TOJTYYECHHBIMHU
oOy4JaronMMucs Ipu U3y4eHun PU3MKHU, XUMUH, Teorpaguu 1 MaTeMaTHKU.

CtpykTypa mporpamMmsl 1o yueOHOMY npeameTy «buosorus» orpaxaeT CUCTEMHO-
YPOBHEBBIM M 3BOJIIOLMOHHBIA NOAXOAbl K H3ydyeHUI0 Ouonoruu. COriacHo uM,
M3YyYaloTCid CBOMCTBAa M 3aKOHOMEPHOCTH, XapaKTEpHbIE JJIA KUBBIX CHUCTEM Pa3HOTO
YPOBHSI OpraHW3allid, SBOJIOUMHA OPraHUYeCKOro MHpa Ha 3emMiie, COXpaHEHUs
Ouosiornyeckoro pasHooOpaszusi miaHeTbl. Tak, B 10 kiacce H3ydarOTCS OCHOBBI
MOJIEKYJIIPHOM U KJIETOUYHOM OMOJIOTHH, SMOPUOJIOTUU ¥ OMOJIOTUH Pa3BUTHUS, T€HETUKH
U CENEeKUUH, OMOTEXHOJOTUU U CUHTETHUECKON OMOJIOTUH, aKTyaIU3UpYIOTCS 3HAHUA
oOyuaromuxcst o 60TaHUKe, 300JI0THH, aHATOMHH, (pu3noaoruu yeioseka. B 11 kiacce
M3Yy4aroTCs SBOJIIOLHUOHHOE YUYEHUE, OCHOBBI 3KOJIOTHH U YUY€HHE 0 Orocdepe.

VYyeoOnslii npeamer «buonorus» npuszBaH 00€CHEUUTh OCBOCHHE OOYYarOIIMMUCS
OMOJIOTUYECKUX TEOPUH U 3aKOHOB, WAEH, MPUHIMIIOB U MPABUI, JIEXKAIIUX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAYYHOM KApTHHBI MHpA, 3HAHUM O CTPOCHHUH,
MHOT000pa3u M OCOOCHHOCTSX KJICTKH, OpraHu3Ma, IONyJSIud, OHOICHO03a,
HKOCHCTEMBI, O BBIIAIOLIUXCSI HAYYHBIX JOCTUKEHUIX, COBPEMEHHBIX MCCIIECIOBAHUAX B
OMONOTUH, TPUKIAAHBIX acleKTaXx OWOoJIOTMYeCKUX 3HaHui. [l pa3BuTus W
HoJJIepXKaHUsl HMHTEepeca OOydaromuxcs K OHOJOTMM Hapsay €O 3HAYMTEIbHBIM
00BEMOM TEOPETHUYECKOr0 MaTepuaia B COJEpKaHUU MpPOrpaMMbl 1O OHOJOTHU
MPEyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHUS W PA3BUTHUS TOW WM WHOMU
o0nacTu OMOJIOTHH, BKJIAJJOM OTEYECTBEHHBIX M 3apyOE€KHBIX YUYEHBIX B pEIICHHUE
BOKHEHIIMX OMOJIOTHYECKUX M DKOJOTHYSCKUX MPOOIIEM.

enp uzyuyenust yueOHoro mnpeamera «buonorus» Ha yriyOJIEHHOM YPOBHE —
OBJIaJIcHHE OOYYAIOIIUMHUCSA 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHAJIBHOW OpraHu3aliu
KUBBIX CHCTEM Pa3HOr0 paHra U NpuoOpeTeHHe YMEHHUH HCIOJIb30BAaTh 3TH 3HAHUS B
dbopmMupoBaHUM  HHTEpeca K  ONpenenéHHOM  o0sacTu  mpodeccHoHaTbHON
JEeSATEIbHOCTH, CBA3aHHOM C OWOJNOTMEed, WU K BBIOOPY Y4eOHOro 3aBeACHMS IS
POJOJKEHUS OMOJIOTMYECKOT0 00pa30BaHus.

JlocTmkeHue 1enu u3ydeHus yuyeOHoro mpeamera «buornorus» Ha yriyoaéHHOM
YpOBHE 00€CIIEUNBAETCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYyYarONUMUCA CHUCTEMBI OHOJOTUYECKHX 3HAHWUW: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsX, KOHIEMIMSIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
npaBujaxX, COCTABJISIOUIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPA; O



CTPOEHUH, MHOTOOOPa3uu U OCOOCHHOCTSAX OMOJIOTHYECKHUX CHCTEM (KJIETKa, OPTaHU3M,
MOMyJIALMS, BHUJ, OHOTEOleHO3, Ouocdepa); O BHJAIOIMIUXCS OTKPBITHAX U
COBPEMEHHBIX UCCIIEOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYalIMXcsi C MeToJaMU II03HAaHUSA JKUBOM  TPHUPOJIBI:
UCCIIEIOBATEIb,CKUMU METOJAaMU OHMOJIOTUUECKUX HayK (MOJICKYJISIPHOM W KJICTOYHOMU
OMOJIOTHH, YMOPHUOJIOTUN U OMOJIOTUN PA3BUTHSI, TEHETUKH U CEIIEKITNH, OMOTEXHOIOTHI
u CUHTECTHYCCKOMH OunoJIorHuH, 1aJICOHTOJIOTHH, 9KOJIOTHH); METOJIaMH
CaMOCTOSTEIILHOTO TIPOBENCHMSI OMOJIOTHYECKUX HCCIECNOBAaHUN B JTAOOpAaTOpUUd U B
npupoe (HabmoaeHne, n3MepeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJICHUE 00YUYAIOIIUMHUCS YMEHUSIMH: CAMOCTOSATEIILHO HaXOUTh, aHAJTM3UPOBATh
U UCIIOJb30BaTh OHOJIOTMYECKYI0 HMHGOPMAIIMIO; TI0JIH30BAaThCS  OMOJIOTHYCCKOU
TEPMUHOJIOTHUEH U CHUMBOJIMKOM; YCTaHABIMBAThH CBS3b MEXKAY Pa3BUTHEM OHOJIOTHU U
COIMAIBHO-DKOHOMHUYECKUMH M JKOJIOTMYECKHMMH  MPOOJIeMaMH  YeJIOBEUECTBA;
OIICHWBATh IIOCJICJICTBUSI CBOCH JEATEILHOCTH TI0 OTHOIICHHIO K OKPY)KAroIIeH
MPUPOTHON Cpejie, COOCTBEHHOMY 3J0POBBIO W 3J0POBBIO OKPYKAIOIIHUX JIFOJICH;
000OCHOBBIBaTh M COOJIOJATh Mepbl NPOPUIAKTUKHM HHPEKIHOHHBIX 3a00JI€BaHUA,
npaBUjia TIOBEJICHHS B TIpUpoJie U oOecreueHuss O€30MacHOCTH COOCTBEHHOM
KU3ZHEACATECILHOCTH B 4YPE3BBIYAWHBIX CHUTyaIllUSIX MPUPOJHOTO U TEXHOTEHHOI'O
XapakTepa; XxapaKTepu30BaTh COBPEMEHHBIC HAyYHBIC OTKPHITHS B 00J1aCTH OHMOJIOTHH;

pa3BUTHE Yy OOYYAOIMIMXCS WHTEIUICKTYaJbHBIX W TBOPUYECKHX CIIOCOOHOCTEH B
MpoIecce 3HAKOMCTBA C  BBIJAIONIUMHUCS ~ OTKPBITUSIMA W COBPEMEHHBIMU
UCCJIEOBAaHUSIMU B OHMOJIOTMH, pellaeMbIMH €10 Mpo0JieMaMH, METOJI0JIOruei
OMOJIOTUYECKOTO HCCIICIOBAHUS, TPOBEACHUS JKCIEPUMEHTAIBHBIX HCCICIOBAHUM,
pelnieHuss OMOJIOTMYSCKMX 3ajJlad, MOJICTUPOBAHUS OHOJIOTHYSCKHX OOBEKTOB H
IPOILIECCOB;

BOCITUTaHUE Y OOYJArONIUXCs IIEHHOCTHOT'O OTHOIIICHHS K KMBOM MPUPOJIE B 1ISTIOM
U K OTHCIbHBIM €€ O0OBeKTaM U SBJICHUAM; (POPMHPOBAHUE DSKOJIOTHUYCCKOM,
TCHETHYECKOW TPaMOTHOCTH, OOIIeH KyJbTyphl MOBEICHHUS B TPHUPOJEC; WHTETPAITUU
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHue 00yJarOIIIMMHCS KOMIICTEHTHOCTH B paIrmoHaIBHOM
IIPUPOJIONIOIB30BAaHUH (COOIIO/ICHHE TPABHJI TOBEICHUS B MPUPOJAC, OXPaHbl BHJIOB,
IKOCHCTEM, Omocdepsl), COXpaHCHHMH COOCTBEHHOTO 3JIOPOBbS W  3JI0POBBSA
OKpYXKaIOMmUX Jitojen (coOmroaeHus Mep NpoUIaKTHKK 3a00JeBaHMM, OOecreueHue
0€30MacHOCTH JKU3HEACSATEIHPHOCTH B YPE3BBIUAWHBIX CHUTYallUSX TMPUPOJHOTO U
TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HWCIIOJIb30BaHMS OHMOJOTUYECKUX 3HAHUH U
YMEHUU B IOBCEAHEBHOU )KU3HU,

CO3JaHUE YCJOBUH I OCO3HAHHOTO BBHIOOpA OOYYAIOIIMMHUCS WHIWBHIYaTbHOU
oOpa3zoBaTeIbHON TPaeKTOPHH, CIIOCOOCTBYIOMIEH MOCJIETYIOIIEMY
MpOoECCUOHAILHOMY CaMOOMPENENEHNUI0, B COOTBETCTBUU C WHAUBUAYAJTbHBIMHU
HHTEpEeCcaMH U OTPEOHOCTSIMHU PETHOHA.



OO0111ee yrcio 4acoB, OTBEICHHBIX HA U3y4YeHUE OMOJIOTUH Ha YTIIyOJIEHHOM YPOBHE
cpeaHero oo1iero oopasoBanusi, coctaisier 204 yaca: B 10 kimacce — 102 yaca (3 yaca B
Henento), B 11 kmacce — 102 gaca (3 yaca B HEJIEIIO).

Ot6op opraHuzanMoHHBIX (QOpPM, METOJOB U CPEACTB OOydYeHHs] OHOJIOTUU
OCYUIIECTBJISIETC € YYETOM CHEeHU(PUKH €ro COJACpX aHUs W HaNpaBJIEHHOCTH Ha
OpOJOKEHHE  OMOJOTHYECKOro  oOpa3oBaHMsT B OpraHU3alUAX  CPETHETO
po(hecCHOHATFHOTO U BBICIIETO0 00pa30BaHUSI.

OO0s13aTeNbHBIM  YCIIOBUEM TpU OOy4YEHHH OHMONOTMHM Ha YIUIyOJNEHHOM YPOBHE
ABIIIETCS TpOBENEeHUE Ja0OpaTOPHBIX U TMpakTUYeckux pabor. Takxke yuacTue
oOydJaronmxcsi B BBIIIOJIHEHUH TMPOEKTHBIX U Y4YEOHO-HCCIEOBATEIbCKUX padoT,
TEMaTHKa KOTOPBIX ONPENEISETCS YYUTEIeM Ha OCHOBE HMEIOIIUXCS MaTepUaibHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MIPUPOIHBIX YCIOBUH.



COILEPKXAHUE OBYUYEHUASA

10 KUIIACC

ConepxaHue MpPOTpaMMbl, BBIJIEIEHHOE KYPCUBOM, HE BXOOUT B IPOBEPKY
rocyjapcTBeHHoi utorooi arrecrauu (I'MA).
Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHass OWojorusi — KOMIUIGKCHas Hayka. Kparkas wuctopusi pa3BUTHS
Oouonoruu. buonoruueckue Hayku U u3ydaeMmble UMM MpoOiaeMbl. DyHIaMEHTANbHBIE,
PUKJIAJHbIC U TTIOMCKOBBIE HAYYHBIEC UCCIIEAOBaHUS B OMOJIOTUU.

3HaueHue OuoJIOrMM B (HOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYyYHOU
kaptuHbl Mupa. Ilpodeccun, cBsi3aHHble ¢ Ouosioruei. 3HayeHUWE OHOJOTUU B
MPAKTUYECKOM  JACATEIIbHOCTA  YEJOBEKA:  MEJUIIMHE, CEIbCKOM  XO3SICTBE,
MPOMBIIIIJIECHHOCTH, OXPAHE MTPUPOBI.

JlemoHCcTpauumn

[Toptpetsi: Apucrotens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. Hdapsun, V.
lapeen, I'. Mennens, B. . Bepuaackuii, W. I1. IlaBmos, WM. 1. Meunukos, H. .
Basumnos, H. B. Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBs3bp OHOJNOTHM C JIpyTUMU Haykammuy, «Cucrema
OMOJIOTUYECKHUX HAYK).

Tema 2. 7KuBble cucTeMbl M UX U3YyYCHUE

XuBble cucTeMbl Kak MpeaMeT u3ydeHusi Ouonoruu. CBONCTBA MKUBBIX CHCTEM:
€IMHCTBO XUMHYECKOTO COCTaBa, JHUCKPETHOCTb M LEIOCTHOCTb, CIOXHOCTh U
YHOPSAAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3aLIHUs, CAMOBOCIIPOU3BEACHNUE,
pa3Apa)kUMOCTh, K3BMEHUYUBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alvy >KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIM,
OpraHU3MEHHBIM, TMOMYJISIIMOHHO-BUAOBOM, 3KOCHUCTEMHBIM (OMOTeOIeHOTHYECKUIN),
ouocdepnsbiii. IIporeccsl, mpoucxoAsniue B KUBBIX cucTemax. OCHOBHBIC MPU3HAKU
xuBoro. JXXu3Hb kak ¢opma cymiecTBOBaHHMS Martepuu. Hayku, u3ydaroniue >KUBBIC
CHCTEMBI Ha Pa3HbIX YPOBHSX OpPTraHU3AIWH.

N3yuenne >xuBbIX cucteM. MeTonsl Ouosornueckod Hayku. HaOmronenwue,
U3MEPEHUE, DKCIIEPUMEHT, CHUCTeMaTh3anus, meraaHanu3. [IoHsThe O 3aBUCUMOW U
HE3aBUCUMOMN mnepeMeHHoM. llnanupoBanue skcnepumeHTta. [locTaHOBKa M mpoBepka
runote3. HyneBas runote3a. [loHstue BbIOOpKHM U €€ JOCTOBEpHOCTh. Pa3dpoc B
Ouosiornyeckux JaHHbIX. OLIEHKA TOCTOBEPHOCTH MOJTYyUYCHHBIX Pe3yabTaToB. [IpruunHbI
VCKa)XCHUS PE3YyJIbTATOB dKCIIEpUMEHTA. [[oHATHE CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuubr u cxembl: « OCHOBHBIE TIPHU3HAKH JKU3HUY, «bHomornyeckue cuctembl»,
«CBoiiCTBa KUBOW MaTepum», « YPOBHH OpraHU3alluu XKUBOW NpupoabDy, «CTpoeHue
KUBOTHOW KIIETKN», «TKaHU IKHUBOTHBIX», «CHUCTEMBbI OpPraHOB YE€JIOBEYECKOTO
opranuzMay, «buoreorieHo3», «buochepa», «MeToabl U3yueHUsI )KUBON TTPUPOJIBI.

OGopynoBanue: Js1abopaTopHoe OOOpYyIOBaHUE JIS TPOBEACHUsS HAOIIOJACHUMH,
U3MEPEHUN, IKCIEPUMEHTOB.



IIpakTuyeckas paGora «lcronb3oBaHUE PA3IUYHBIX METOJOB IPU H3YYECHHUH
KUBBIX CUCTEM.

Tema 3. buosorust KJieTKu

Knerka — cTpyKTypHO-QYHKIIMOHAJIbHAS €MHHUIIA XUBOTrO. McTopus OTKphITHS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanu, M. Ilnelinen,
P. BupxoB). OCHOBHBIE TIOJIO)KEHHS] COBPEMEHHOM KJIETOYHOM TEOPUHU.

MeToapl MOJIEKYISIPHOM M KJIETOYHOW OMOJIOTMU: MUKPOCKOIHUSA, XpoMaTorpadus,
anekTpodopes, METom MEUYEHBIX aTOMOB, AuddepeHInaIbHOoe EeHTPUGYTUPOBAHHE,
KyJIbTUBHUPOBAHUE KIETOK. M3yueHue @QuKCcUpo8anuvix Kiemok. DIEKTPOHHAs
Mukpockonusi. Kongokanvnasa muxpockonus. BumanvHoe (npudcuzneHHoe) usydeHue
KJIemox.

JdeMoHCcTpanuu

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

Tabmuupr u cxembl: «CBETOBOM MHMKPOCKOI», «DJIEKTPOHHBIM MHUKPOCKOID»,
«Hcropus pa3zBUTHS METOJOB MUKPOCKOTIUI).

OOopynoBaHue:  CBETOBOM  MHKPOCKON, MHUKpPONpENaparbl  PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IIpakTuyeckass  padora  «M3yueHue  METONOB  KJIETOYHOM  OMOJIOTHH
(xpomatorpadusi, anekrpodopes, nudpdepeHimanbHoe neHTpudyruposanue, [ILP)».
Tema 4. Xumnueckasi Opranu3anus KJIeTKU

XUMHYECKHAMN COCTaB KIETKH. MaKpo-, MUKPO- U YIbTPAMUKPOIIEMEHTHL. Bona u eé
pOJb  KAaK pACTBOPHUTENSA, pEareHTa, Yy4YacTHe B CTPYKTYPUPOBAaHUH  KIIETKH,
TeIIoperyasiuuu. MuHepanbHble BEIIeCTBa KIETKH, MX Ouosorudeckas poiib. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Oprannueckue  BemiecTBa  KJIETKH.  buosornueckue  moiaumepsl.  benkw.
AMUHOKHCIIOTHBIM cocTaB 0enkoB. CTpyKTypbl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oelka, MenTHIHas CBsi3b. BTopuyHas, TpeTuuHas, Y4eTBEPTUUHASI CTPYKTYPHI.
Henarypanusa. CpoiictBa OenkoB. Knaccudukamnus 6enkoB. buonmorndeckue QpyHkiuu
oenkoB. Ilpuonvl.

YrneBoael. MoHOcaxapuapl, AuCaxapuibl, OJIUIOCAXapUIbl W IOJIUCAXAPUBL.
OOmuit TuTad cTpoeHUs U (PU3UKO-XMMHUUYECKHE CBOMCTBA YIJIEBOJOB. buomorundeckue
(YHKIIMH yTIIEBOIOB.

Jlumuael. TuapodunbHo-THAPOGOOHBIE cBoiicTBA. Kraccudukamus JIUNHUIOB.
Tpurnunepunbl, hochoNUUIBI, BOCKH, CTEPOU L. bruonorndeckue GyHKIMH JIATTHAIOB.
O6mue cBoilicTBa OHOJIOTMYECKUX MEMOpaH — TEeKydecTb, CIIOCOOHOCTh K
CaMO3aMbIKaHHIO, TTOJIYITPOHULIAEMOCTb.

Hyxnennoseie xkucmotel. [JHK wu PHK. CrpoeHne HyKIEHMHOBBIX KHUCIHOT.
Hyxneotunpl. [Ipuniun kommiementapuoctu. [Ipasuno Yapradpda. Ctpykrypa JHK —
NBOIHAs cripanb. MectoHaxoxaenue u ouonorndeckue Gpynkmuu JJHK. Bunsr PHK.
Oyukunu PHK B kietke.

Crpoenue wmonekynsl AT®. Makpospruueckue cBs3u B Mojekyiae ATO.
buonornueckue ¢ynkiuun AT®. BoccTaHoBieHHbIE TMEPEHOCYHMKH, UX (YHKIUU B



kietke. /[pyeue uyxneozuompugpocghamer (HT®). Cexsenupoanue [IHK. Memoow
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHas OUOJIOTHs: OMOXUMUYECKHE U OUO(U3NUYECKUE UCCIIeI0BAHUS COCTaBa
U TPOCTPAHCTBEHHON CTPYKTYypbl OuOMOJeKyn. Mooeruposanue cmpyKmypovl u
@yuKkyull OGUOMONeKyl U ux Komniekcos. Komnviomepmuvliti ousatin u opeaHudecKkuil
cunmes OUOMONEKY U UX HENPUPOOHBIX AHATIO208.

JdemoHcTpauumn

IToprpersr: JI. Ilomunr, x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxnun, O.
Conrep, C. [Ipy3unep.

Huarpammel: «PacnpeneneHne XMMHYECKHX 3JIEMEHTOB B HEKHUBOU MPUPOIEY,
«Pacrnpenenenue XuMAYECKUX 3JIEMEHTOB B dKUBOU MPUPOIEN.

Tabmuubr u cxembl: «llepuoanueckass TaONMIIAa XUMHYECKUX DIEMEHTOBY,
«Ctpoenne MoOJEKylbl BOIb», «BemectBa B coctaBe opraHu3sMoB», «CTpoeHue
MOJIEKYyJIbl  Oenkay, «CTpyKTypbl O€JIKOBOW MOJNEKYJb», «CTpoeHHuEe MOJIEKYJI
yIJIEBOOBY, «CTpOEHUE MOJEKYJ JUNUIOBY», «HykienHOBbIE KHCIOTBHIY, «CTpOCHHE
MOJIEKyJIbl ATD».

ObopynoBaHHe: XUMHUYECKasl TOCY1a U 000pYJOBaHHUE.

Jlaboparopnasi paGora «OOHapyxkeHHE OEJIKOB C IOMOIIBIO KayeCTBEHHBIX
peaKIui».

JlabopaTopHasi padora «lccnenoBanue HYKIIEMHOBBIX KHCJIOT, BBIJICIICHHBIX W3
KJIETOK Pa3JIUYHbIX OPraHU3MOBY.

Tema 5. CTpoenne u QyHKIUUHM KICTKH

Tumbl  KJIETOK:  dyKapuoTHUecKas U  Npokapuotuueckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIIETKHU.

CrpoeHue mTpoKapHOTHYECKOM KiIeTKH. KilerouHas cTeHka OakTepuil W apxei.
Oco0EHHOCTH CTPOEHUS TeTepOTPOPHOM U aBTOTPO(YHON MPOKAPHUOTUYECKUX KIIETOK.
MecTo u posib IPOKApUOT B OMOLIEHO3aX.

CrpoeHue ¥ (YHKIIMOHUPOBAHUE OyKapuOTHYECKOW kieTku. I[lma3smaTuueckas
MeMmOpana (miazmaiemMma). CTpykTypa IUIa3MaTHueckod wmeMOpanbl. TpaHcmopt
BELIECTB 4Yepe3 IUIa3MaTUYeCKyr0 MeMOpaHy: maccuBHbIA (aud@y3usi, oOnerdyéHHas
mubdy3us), akTUBHBIA (MEPBUYHBIA W  BTOPUYHBIA  aKTUBHBIM  TPAHCIOPT).
[Tomymponnmaemocth MemMOpanbl. PaboTa HaTpuif-KaaMEeBOTO Hacoca. JHJIOIUTO3:
MUHOIUTO3, (aromuto3. Ok3omuto3. Kierounas crenka. CTpykTypa u (QYHKIIUH
KJICTOYHOW CTEHKH pacTEeHUM, TPUOOB.

[uronna3sma. Iluro3zonb. Ilutockener. JIBuxkeHue wuToIiasMel. OpraHouIbl
kineTkd. OgHoMeMOpaHHbIE OpPraHouibl KJIeTKH: sHAomiasmarudeckas ceth (O11C),
anmapat ['odbaku, JU30COMBI, HX CTpoeHHMe U  (yHKUMH. B3aumocBs3b
OJTHOMEMOpaHHBIX OpraHou0B KiIeTKHu. CTpOoeHHE TpaHyJISIPHOTO PETUKYTyMa.
Mexanuzm wuanpasnenus oenxos 6 JIIIC. Cunre3 pactBopuMbiXx OenkoB. CuHTe3
KJIETOYHBIX MeMOpaH. ['magkuii (arpaHyJSIpHBIN) SHIOTUIA3MATUYECKUNA PETHKYIIYM.
CexpetopHast (ynkius anmapara [onbmxu. Moouguxkayus 6Genxos 6 annapame



Tonvoorcu. Copmupoexa denxos ¢ annapame I onvoxcu. TpaHCHIOPT BEIIECTB B KJIETKE.
Bakyonu pactutenbhbix kineTok. Knerounsiit cok. Typrop.

[ToyaBTOHOMHBIE OPraHOUIbI KIETKU: MUTOXOHAPUH, IIACTUIbL. [Ipoucxoscoenue
mumoxonopuit u naacmud. Cumobdbuocenes (K.C. Mepeockosckui, JI. Mapeynuc).
Crpoenue u GyHKIMA MUTOXOHIpHUM U 1uiacTull. [lepBuuHbIe, BTOPUYHBIC U CIOXKHBIC
WIacTuabl  (DOTOCHHTE3UPYIOIIUX  JYKApHOT.  XJIOPOIUIACThI,  XPOMOILIACTHI,
JIEUKOIUIACTBI BBICIIUX PACTEHUM.

HememOpannsie opranouasl kietku CrpoeHne U (QyHKIMH HeMeMOpaHHBIX
OpraHouioB KieTku. Pubocomsl. [Ipomesrcymounsie gunramenmsi. MUKpOpUIaMEHTHI.
Axmunosvie mukpoguiamernmsl. MpblllIeUHbIE KIETKU. AKMUHOBblE KOMNOHEHMbl
Hemblueunblx kiemox. Mukpotpyoouku. Knetounsrii nentp. CTpoeHue W JABUKEHHE
KIYTUKOB M pecHHUYeK. MukpoTpyObouku nuroriasmel. Llentpuons.  benxu,
accoyuuposanHvle ¢ MUKpoguiamenmamu u Mukpompyboukamu. Momophvie benxu.

Anpo. OOonouka snpa, XpoOMaTHH, KapuOIUIa3Ma, SAPBIIIKA, WX CTPOCHUE H
¢yskuuu. AnepHeiii 0enkoBbIi MaTpUKC. [IpocTpaHCTBEHHOE paclonoKEHNE XPOMOCOM
B UHTEp(DA3ZHOM siApe. Dyxpomamun u cemepoxpomamun. ek XpoMaTuHa — TUCTOHBI.
Jlunamuxa saoepHoti 060104KU 8 Mumo3se. SoepHblii mpancnopm.

Kierounsle BkiatoueHus. CpaBHUTENBbHAs XapaKTEPHUCTHKA KIETOK 3YKApHUOT
(pacTUTEnbHOM, )KUBOTHOM, TPUOHON).

JlemoHCcTpauumn

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuupl 1 cxeMbl: «CTpOEHUE PYKapUOTUYECKON KIIETKH», «CTpOEHHUE KUBOTHOM
KIEeTKN», «CTpOeHUEe pacTUTENbHOU KIETKW», «CTpoeHHe MUTOXOHAPHUMN», «Sapoy,
«CTpoeHHE MPOKAPUOTHYECKON KIIETKH.

OOopynoBaHMe: CBETOBOM  MHUKPOCKOI,  MHKpONpEnaparbl  pPacTUTENbHbIX,
’KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepuaibHbIX KIETOK.

JlaboparopHasi pabora «/3ydeHue CTpoeHus KIIETOK Pa3Iu4HbIX OPIraHU3MOB.

IIpakTuyeckas padora «3yueHue CBOMCTB KJIETOUHON MEMOPAHBD».

JlabopaTopnass pabora «lcciaegoBanue 1IasMoiM3a W JIEIUIA3MOJIA3a B
PACTUTENbHBIX KIETKAX.

IIpakTuyeckas padora «V3yueHue HABMXKEHHMS LHUTOIUIA3Mbl B PACTUTENBHBIX
KJIETKax».

Tema 6. O0OMeH BelIeCTB M NMPeBpPallleHUe JHEPTUH B KJIETKe

AccuMuISIMS M JAUCCUMWISILIUS — JIBE CTOPOHBI MeTalosm3ma. Tumbl oOMmeHa
BEILIECTB: aBTOTPOQHBI u rerepoTpodHbI. VYuacTue Kuciaopoga B OOMEHHBIX
npoleccax. JHepreTuueckoe obecrneueHrue KieTku: npespaiieHue ATO B 0OMEHHBIX
npoueccax. @depMeHTAaTUBHBIA XapakTep peakuuid KIETOYHOro MeTabosM3Ma.
depMeHTHI, X CTPOCHHE, CBOWCTBA M MexaHu3M aeucTBus. KodepmenTsl. OTaudus
(epMEHTOB OT HEOpPraHUYECKUX KaTaiau3aTopoB. benku-aktuBatopbl U OenKu-
MHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PpEAKIHUH OT pa3IudHbIX
¢dakTopoB.



IlepBu4HBINM CUHTE3 OPraHUYECKUX BELIECTB B KiIeTKe. DOoTOCUHTE3. AHOKCUCEHHbIU
u oxcueeHHwvll pomocunmes y bakmepuil. Ceemocodbuparowue nuemMeHmsl U NUSMeHNbl
peakyuonnoz2o yenmpa. Ponb xjnopomiactoB B mpouecce (ortocunte3a. CBeToBas u
TeMHoBass  (aspl.  Domoowixanue, Cs., Cys. u CAM-munvr gdomocunmesa.
[IponyktuBHOCTh (PoTOCHMHTE3a. BimsHMEe pa3nuuHbIX (QaKTOPOB HAa CKOPOCTh
¢dorocunTesza. 3HaueHue GOTOCHHTE3A.

XemocunTte3. Pa3zHooOpasne OpraHu3MOB-XEMOCHHTETHKOB: HHUTPUDHIUPYIONTHE
OakTepuu, IKelle300aKTepur, CcepoOaKTepuH, BOJIOPOJHBIC OakTepuu. 3HAYCHUE
XEMOCHHTE3A.

AHaspoOHble opraHusmbl. Bunbl Opoxenus. I[lpomykTel OpokeHHST W UX
UCIIOJIb30BAHUE  YEJIOBEKOM. AHA’pOOHBIE  MHUKPOOPTaHM3MBI ~ KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIe3HEH.

AspoOHBIE OpraHu3Mbl. JTalbl YHEPreTUYecKoro obOMeHa. IloAroTOBUTETLHBIN
sTan. [ mmKonn3 — 0ECKUCIOPOJHOE PACHIEIUIEHHE TITHOKO3BI.

buonornueckoe OKHCIIEHME, WIM KJIETOYHOE JbIxaHue. Poinp MHTOXOHApHI B
nporeccax OuoJoruueckoro okucieHus. [uxamdyeckue peakiuu. OKHUCIUTEIBHOE
dbochopunupoBanue. Iuepeusi memopannozo epaouenma npomonos. Cunmes ATD:
paboma npomonuou AT®-cunmasel. IIpenmyiiecTBa a3poOHOTO MyTH 0OMEHA BEIIECTB
nepen aHadpoOHbIM. DD (PEKTUBHOCTH IHEPTETUYECKOTO OOMEHA.

JlemoHCcTpauumn

[Toprpersr: k. Ilpuctim, K. A. TumwupszeB, C. H. Bunorpaackmii, B. A.
Onrensrapar, 1. Murtuem, I'. A. 3aBap3uH.

Tabmuipl u  cxembl: «DOTOCUHTE3», «DHEpreTuueckuii oomen», «buocuHTes
oenkay, «Ctpoenue GpepmMeHTay, «XEeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyIOBaHHE JJii IPUTOTOBIICHUS
MOCTOSTHHBIX 1 BPEMEHHBIX MUKPOIIPENapaToB.

JlaboparopHasi pabora «/3yueHre KaTaIUTUYECKOW aKTUBHOCTH ()epMEHTOB (Ha
MPUMEPE aMIJIa3bl WIIM KaTasiasbl)y.

JlaGopaTopnas pa6ora «/3yueHue (pepMEHTATUBHOTO paCHICIJICHUS MEPOKCH]IA
BOJIOPO/Ia B PACTUTEIbHBIX U KUBOTHBIX KJIETKAX).

JlaGopaTopHnasi padora «CpaBHeHHE MPOIECCOB (OTOCHHTE3a U XEMOCHHTE3a».

JlaGopaTopHasi padoTa «CpaBHEHHE IMPOIECCOB OPOKECHUS U JIBIXAHHS.

Tema 7. HacaeacrBenHass uHGoOpManus U peajiu3anus eé B KiIeTKe

Peakunn wmatpuuHoro cuHTe3a. [IpUHIMO KOMIIJIEMEHTAPHOCTH B PEAKIHUSIX
MaTpUYHOTO CHUHTe3a. Peanuzanus HaciencTBeHHONW nHpopMaru. ['eHeTu4ecKuii Ko,
ero cBoicTBa. Tpanckpunuusa — matpuusblid cuHTe3 PHK. ITpuHnune! Tpanckpunimu:
KOMIUIEMEHTApHOCTh,  QHTHUIIAPAJUICIBHOCTh,  ACUMMETPHUYHOCTb. Cospesanue
mampuunvix PHK 6 sykapuomuueckou kniemxe. Hexooupyrowue PHK.

Tpancnsauust u e€ srampl. Yuactue TpancnopTHeix PHK B OuocuHTese Oenka.
Ycnosus 6uocuntesa 6enka. KonupoBanue amuHokucinoT. Poms pubocom B OnocunTtese
Oenka.



Cogpemennvie npeocmasnenus o cmpoeHuu 2enog. OpraHuszanusi TeHoMma Y
IPOKapUOT U 3YKapHOT. Perynsnuns akTHBHOCTY F€HOB y IPOKapHuoT. [ unoresa onepoHa
(®d. XKakob6, XK. Mano). Monekynaphvie MexanHuzmMvl dKCHPECCUU 2€HO8 ) IYKAPUOMI.
Pone xpomamuna 6 pezynayuu pabomsi cenog. Perynsiusi 0OMEHHBIX MPOIIECCOB B
kieTke. Kierounslii romeocras.

Bupycet — HekneTrounble (OpMBI KM3HH W OONMTaTHBIE Mapasutbl. CTpocHHE
MPOCTBIX W CIIOKHBIX BHUPYCOB, PETPOBHUPYCOB, OakTeprodaroB. KuszneHHwili yuki
JIHK-cooeporcawux eupycos, PHK-codepoicawux supycos, bakmepuoghazos. Obpamnas
MPAHCKPUNYUA, peeepmasd, unmezpasd.

Bupycubie 3a0osieBaHusi 4enoBeka, XKMBOTHBIX, pactenuit. CIINJ, COVID-19,
COILIMAJIbHBIC U MEAUIIMHCKUE TPOOIIEMBI.

Buoungopmamura: unmeepayuss u ananuz ooavwux maccusos («bigdatay)
CMPYKMYPHLIX Ouoi02u4eckux Oanuwvlx. Hanomexuonoeuu 6 ouonocuu u meouyume.
lIpoepammupyemvie pynxyuu 6eakos. Cnocodwvt 00cmasKu 1eKkapcms.

JlemoHCcTpauumn

[Toptpetsr: H. K. Konbuos, /. . IBaHOBCKUM.

Tabmuer u cxeMbl: «buocuHTe3 Oenka», «['eHeTmueckuir koma», «Bupyce»,
«bakrepuodarm.

IpakTnueckas padora «Co3naHnue MOAEIA BUPYCA.

Tema 8. 7/Ku3HeHHBbIN HUKJ KJICTKHU

Kinerounsiit nuki, ero nepuoasl u perymnsuus. Matepdaza u muto3. OcodbeHHOCTH
MpoIeCCOB, TMpoTekaromux B uHTepdaze. IloarotoBka KIETKH K JCICHUIO.
[IpecunteTnyeckuii (MOCTMUTOTUYECKUM), CHUHTETUYECKUH U TMOCTCUHTETUYECKUMA
(IpeMHUTOTUYECKUI) TIEPHOIBI UHTEP(DA3BI.

Marpuunbii  cunre3 JHK — penmmmkanus. [lpuanunsr permmmkannu  JIHK:
KOMILIEMEHTAPHOCTh, MOJIYKOHCEPBAaTUBHBIA CHUHTE3, aHTUNAPAIIIEIbHOCTh. MeXaHnu3m
pemummkanuu JJHK. Xpomocombl. CtpoeHne xpomocoM. TeloMmepsl U TelloMepasa.
XpOMOCOMHBII HA0Op KIETKM — KapuOTUN. JIMMIOMIHBIA M TamjouIHbIA HaOOpPbI
xpomocoM. ['omonoruunsie XpoMocoMbl. [10JI0BbIE XPOMOCOMBI.

Henenne xietku — Muto3. CTaguym MHTO3a U MPOUCXOIAIIME B HUX IMPOLECCHI.
Tunsl MmuTo3a. Kapuokunes nu uuToknHes. buogornueckoe 3HaueHue MUTO3A.

Perynsmust MuToTHUECKOTO 1TMKIIA KJIETKH. [Iporpammupyemas kierounasi Tuoens —
arornTo3.

Knerounoe smpo, xXpoMocombl, (yHKIMOHANbHAS TeHOMHUKA. Mexanusmol
npoaughepayuu, ouggepenyuposku, cmaperus u eudenu kiemox. «L{ugposas kiemray
— buouHgopmamuyeckue mMooeau GyHKYUOHUPOBAHUSL KILEMKU.

JdemoHcTpanuu

Tabmumer u  cxembl: <«OKWM3HEHHBIM LMK KICTKH», «Mwuto3», «CTpocHue
xpoMocom», «Pemmukanusa JTHK.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpompemnapatbl: «MuTo3 B KIETKax
KOpEIIKa JIyKay.

JlaGopaTopHasi padora «/3ydyeHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENAPATAX).



JlabopaTopnas padora «HaGmonenne MuTo3a B KJI€TKaX KOHYMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKPOTpPENapaTax ).

Tema 9. Crpoenune n pyHKIIUM OPraHU3MOB

buonornyeckoe paszHooOpaszue opranu3MoB. OJIHOKJIETOYHBIE, KOJOHUAIBHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUST M JKU3HEACSITEIIbBHOCTH OJHOKJIETOYHBIX OpPraHW3MOB.
bakrepun, apxeu, OIHOKJIETOYHBIE TPUOBL, OJHOKJIETOYHBIE BOAOPOCIH, JPYrue
MPOTUCTHI. KONIOHNAIbHBIE OPraHU3MBI.

B3anmocBsA3p yacTeld MHOTOKJIETOYHOTO OpraHuW3Ma. TKaHW, OpraHbl U CUCTEMBI
opranoB. OpraHusM Kak eguHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Tulbl pacTUTENBHBIX TKaHEW: oOpa3oBaTesibHas, MOKPOBHas,
NpOBOJAIIASl, OCHOBHAas, MexaHudyeckasd. (OCOOEHHOCTH CTpOeHHs, (YHKIUH WU
PaCIIONIOKEHUS TKAHEN B OPraHaxX PaCTCHUM.

TkaHM >KUMBOTHBIX M 4YEJNOBEKAa. THUIBI JKUBOTHBIX TKAaHEW: JIHTEIHAIbHAS,
COCIMHUTENbHASA, MbllIeYHas, HepBHasA. (OcCOOEHHOCTH CTpoeHMs, (QYHKUMA U
PACIIOJIOKEHUS TKAHEN B OPraHaX KUBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHbIE M I€HEpPaTUBHBIE OPraHbl pacTeHU. OpraHsl U CUCTEMBI
OpPraHOB XKUBOTHBIX U 4yesnoBeka. OyHKIMU OPraHOB U CUCTEM OPraHOB.

Onopa Ttema opranu3moB. Kapkac pacreHunid. CkeneTsl OJHOKIETOYHBIX M
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbIli M BHYTpeHHUHN ckeneT. CTpOEHHE W THIIBI
COEAMHEHNS KOCTEN.

JIBi>KeHNE OpraHu3MoB. J[BUXKEHHE OJHOKJIETOYHBIX OpPraHW3MOB: aMEOOHUIHOE,
KT'YTUKOBOE, PECHUYHOE. /[BH>KEHME MHOTOKJIETOYHBIX PACTEHUM: TPONIU3MbI U HACTHH.
JIBM>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M UE€JOBEKa: MbILIEYHas cucrema. Peduekc.
CkeneTHble MBIIIIBI U UX padoTa.

IInranue opranusmos. llormomieHue BOABI, YIVIEKHMCIOIO Ta3a M MHUHEPAIBHBIX
BEILIECTB pacTeHUsAMU. [IuTaHue >XKMBOTHBIX. BHYTPHUIIOIOCTHOE M BHYTPUKIETOYHOE
numeBapeHue. llutaHne NO3BOHOYHBIX JKMBOTHBIX. OTHENbl NUIIEBAPUTEIBHOTO
Tpakra. [IumeBapurensuble xkene3sl. [InmmeBapurenbHas cucTemMa 4ejIoBeKa.

Jlpixanue opranu3MoB. Jlpixanue pacteHuil. Jlpixanue xuBoTHbIX. Juddy3us razon
yepes MOBEPXHOCTh KIIeTKU. KoxkHoe apixanue. JlpxaTtelbHas MmoBepxXHOCTh. KabepHoe
U JIErOYHOE AbIXaHue. J[pIXaHrne MO3BOHOYHBIX KMBOTHBIX U YEJIOBEKA. DBOJIFOLIMOHHOE
YCIOKHEHUE CTPOEHHUs JETKMX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cucreMa
yernoBeka. MexaHu3M BEHTWIALMU JIETKUX y NTUL M MIEKONMTAromux. Perymsanus
nbIxaHus. JIpIxarenbHble 00hEMEL.

TpaHcHopT BELECTB Yy OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI paCTeHUI. TpaHcnopT
BEILIECTB Yy KUBOTHBIX. KpoBeHOCHass cuctema m €€ opranbl. KpoBeHOCHass cucrema
ITO3BOHOYHBIX >KMBOTHBIX M denoBeka. CepJue, KpOBEHOCHBIE COCYIbl U KpOBb. Kpyru
KpOBOOOpamieHusl. DBONIOIMOHHBIE YCIOKHEHUS CTPOEHHUSI KPOBEHOCHOM CHCTEMBI
MO03BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perymnsuus.

Brigenenune y opranusmoB. BeiaeneHune y pacreHui. BeiaeneHune y KUBOTHBIX.
CokparutenbHble Bakyosiau. Opransl BbiaesneHus. OuiabTpaius, cekpeuust 1 oopaTHoe



BCachblBaHME KaK MEXaHU3Mbl pabOThl OpraHoB BbiAeneHus. CBs3b MOJIOCTH Tela C
KPOBEHOCHOW U BBIJICTUTEIbHON CUCTEMAaMHU. BblieieHne y TO3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. CtpoeHue u pyHkimonupoBanue Heppona. OOpa3oBaHUEe MOUU Y
YeJI0BEKA.

3amura y opraHu3MoB. 3allliTa y OJHOKIJIETOYHBIX OpraHu3MoB. Criopsl OakTepuil u
LHUCTHl MPOCTEHIIMX. 3alluTa y MHOIOKJIETOYHbIX pacteHuil. Kyrukyna. Cpexncrsa
MMaCCUBHOM U XUMHUYECKOHU 3aIUTEl. DUTOHIINIEI.

3amura y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpPOBBI M MX MPOU3BOJHBIE. 3alIHUTA
opranuzma ot OonesHeil. iMmyHHasi cucrema yenoBeka. KieTouHblil U ryMOpasbHBIA
UMMYHUTET. BpoXIE€HHBIM U MPUOOPETEHHBIN CcrenuPpUISCKU UMMYHUTET. Teopus
KJIOHaJIbHO-celneKkTuBHOrO mMmyHutera (II. Dpnux, ®. M. bepner, C. Tonerasa).
BocnanutenbHpie OTBETHI OpraHu3MoB. Poiib BpOKIEHHOIO MUMMYHHUTETA B Pa3BUTUU
CUCTEMHBIX 3a00J1€BaHUM.

PaznpaxuMoCTh U peryisiius y OopraHu3MoB. Pa3gpakuMoCTh y OJHOKJIETOYHBIX
oprann3MoB. Takcucsl. Pa3npaxnuMocTs U peryisinus y pacteHuid. POCTOBBIE BeliecTBa
U UX 3HAYCHHUE.

HepBHas cuctema u peduiekTopHas peryisius y ;KUBOTHbIX. HepBHas cuctema u eé
OTZEJbl. ODBOJIIOLIMOHHOE YCJIOKHEHHE CTPOCHUS HEPBHOM CHCTEMBI y >KMBOTHBIX.
OTnenpl TOJIOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Peduiekc u peduiekropHas ayra.
be3ycioBHbIE U YCIOBHBIE PE(DIEKCHI.

['ymopanbpHas peryasnus U SHAOKPUHHASA CUCTEMA KUBOTHBIX U 4elloBeKa. /Kene3bl
SHIOKPUHHOW CHCTEMBI U UX TOPMOHBI. JlelicTBME TOPMOHOB. B3anMOCBsA3b HEPBHOU U
SHJIOKPUHHOM cucteM. [ unoranamo-runodusapHasi cucrema.

JdemoHcTpanuun

[Toptper: W. I1. I1aBnos.

Tabmumst w cxembl:  «OJIHOKJIETOYHBIE  BOJAOPOCIN», «MHOrOKJIETOUHbIE
Bojopocnn», «bakrepunm», «lIpocreiimme», «Opranbl IBETKOBBIX PAaCTEHHID,
«CucTtemMpl OpraHoOB MO3BOHOYHBIX JKMBOTHBIX», «BHYTpEHHEE CTPOCHHE HACEKOMBIX),
«Tkanu pactenuit», «KopHeBble cuctemb», «CTpoeHue ctedis», « CTpoeHHe JINCTOBOM
IJTACTUHKWY, « TKaHM KUBOTHBIX», « CKeJIeT uesoBekay, «llumesapurensHas cucremay,
«KpoBeHocHas cucteMa», «/lpixarenpHas cucrema», «HepBHas cucrema», «Koxay,
«MpliiieuHast cucremay, «BpraenuTtenbHas cucTeMa», «IOHIAOKPUHHAS CHUCTEMay,
«Ctpoenue Mbine», «MMMmyHutret», «KuiiedHonoaocTHeie», «Cxema NUTaHUS
pactenuity, «KpoBEHOCHBIE CUCTEMBI MMO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHUE THAPHI»,
«Crpoenue maHapum», «BHyTpeHHee CTpoeHue H0XKAeBoro uyepBs», «HepBHas
cuctema poid», «HepBHas cuctema asrymkmn», «HepBHas cucreMa nmpecMbIKAIOIIMXCS,
«HepBHas cucrema nruny, «HepBHas cucrema miiekonuTaromuxy», «HepBHas cucrema
yenoBekay, «Peduekcy.

O6opynoBaHMe: CBETOBOM  MHMKPOCKOI, MHKpPOIpEnapaTbl  OJHOKJIETOYHBIX
OpPraHu3MOB, MHKpPOIPENApaThl TKAHEW, PAaKOBUHBI MOJUIFOCKOB,  KOJUIEKIIUHU
HACEKOMBIX, WIJIOKOXKHMX, JKUBBIE OJK3EMIUISIpbl KOMHATHBIX pAacTeHUH, TepOapuu
pPacTEHMI1 pa3HbIX OTIEJIOB, BIAXKHBIE IMPENApaThl KUBOTHBIX, CKEIEThl TO3BOHOYHBIX,



KOJUIEKITUM O€CIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJIOBEKa, OOOpYyJOBaHHUE IS
JEMOHCTpPAllUd TMOYBEHHOTO M BO3AYIIHOTO TMHWTAaHUS PACTEHUW, pacUICIJICHUs
Kpaxmana ¥ OelKOB MOoJ JAeUcTBUEM (PepMEHTOB, 00OpYyIOBaHUE IJIsi JIEMOHCTPALIMU
ONBITOB N0 HU3MEPEHUIO >XU3HCHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHBIX
JIBH)KEHUH, MOJIEJIM TOJIOBHOTO MO3Tra Pa3JIMYHbIX JKUBOTHBIX.

JlaGopaTopHnas padora «/3yueHne TKaHEel pacTeHUII.

JlaGopaTopHas padora «/3yueHne TKaHEeH JKUBOTHBIX».

JlaGopaTopHas padora «/3yueHre opraHoB IIBETKOBOT'O PACTCHUS.

Tema 10. PazMmHokeHUe M pa3BUTHE OPraHU3MOB

@DopMbI pa3MHOKEHHUSI OPTaHU3MOB: Oecroioe (BKII0Uasi BEF€TaTUBHOE) U TIOJIOBOE.
Bunpl  Oecmonoro  pa3MHOXEHHUsS: IOYKOBaHUE, CHOPYJsAuus, (parmeHTanus,
KJIOHUPOBAHHUE.

[TomoBoe pasmHoxkenue. [lonoBeie kieTkH, nin rameTel. Meno3. Ctagun menosa.
IloBenenne xpomocom B Menosze. KpoccuHrosep. brnonornueckuit CMbICT MeH03a U
ITOJIOBOTO Tporiecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKIIE OPTaHU3MOB.

[Ipen3aponpimeBoe pasutue. ['ameroreHe3 y KMBOTHBIX. [lonoBBIE Keme3bl.
OOpa3zoBaHue u pa3BUTHE NOJIOBBIX KJeTOK. CrnepmaroreHe3 u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmomoTBOpeHHe U SMOpPUOHAIBHOE  Pa3BUTHE  JKUBOTHBIX.  CrocoObl
OIUIOZOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyalbHOE pa3BUTHE OPraHU3MOB (OHTOrEHE3). DMOpPHOJIOTUS — HayKa o
pa3BUTUU OpPraHu3MoB. Mopghocene3 — o00Ha u3 21aBHBLIX NPOOAEM IMOPUOTIOSUU.
Konyenyus mopghocenos u mooenu mopghoceneza. Cranuu 3mMOpHOreHe3a >KUBOTHBIX
(Ha mpumepe nsarymku). [poGnenue. Tumbl apoOnenus. /JemepmunuposanHoe u
HedepMunuposarnHoe opooaenue. bnacmyna, munvt 61acmyn. OCOOEHHOCTH IPOOJICHUS
MJICKOTTUTAIONIMX. 3apOJIbIIIEBIC JIUCTKHU (TacTpyJisiiius). 3akiagka OpraHoB U TKaHEH
U3 3apOJBIIIEBBIX JIMCTKOB. B3aMMHOE BIMSIHME YacTel pPa3BHBAIOIIETOCA 3apOAbIIia
(amMOpuoHaNIbHAs MHIYKIMS). 3akiajgka TulaHa CTPOCHUSl >KUBOTHOTO KaK pe3yJbTatr
MEpapXWUYECKUX B3aUMOJCHCTBUIA TeHOB. BiusHue Ha SMOpHOHAIBHOE pa3BUTHE
paszIMUHbBIX (PaKTOPOB OKPYKAIOIIEH CpeIbl.

Poct u pazButue xxuBoTHBIX. [locTomMOpuonaneHbIil niepuoa. IIpsmoe u Henmpsimoe
paszsuthe. PazButre ¢ metamop})o3oM y OECIIO3BOHOYHBIX U TTO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3HaueHHE MPSAMOTO U HENPSAMOTO Pa3BUTHUS, UX PACIPOCTPAHECHHUE B
npupoe. Tumbl pocta KUBOTHBIX. DAKTOPHI PETYISLUU POCTA )KUBOTHBIX U YEJIOBEKA.
Craguum 1OCTAIMOPHOHATIBLHOTO PAa3BUTHS Yy JKUBOTHBIX M 4YejioBeka. I[lepuonsl
OHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak OMOJIOTUYECKHUE MPOIIECCHI.

PasmHoxenne u pasButue pacteHuil. [ameroputr u cmnopodpur. Meiioz B
KU3HEHHOM IMKJIe pacteHuit. OOpa3oBaHue CIop B Iporecce meiio3a. ['amerorenes y
pactennii. OTIUIOJIOTBOPEHUE W PA3BUTHUE PACTUTEIBHBIX OpraHu3MoB. J[BoitHOe
OTIOZOTBOPEHHE Y IIBETKOBBIX pacTeHnii. OOpa3oBaHue U Pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYISIUA OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu



[Toptpetsr: C. I'. Hapammn, X. HInemasn.

Tabmuubr u  cxembl: «BereratuBHoe pa3smHOXeHHe», «Tumbel 0Oecrnonoro
pasMHOXKEHUsD», «Pa3MHOXeHHe xnamMuaoMoHaAbD», «Pa3MHOXKEHHE  DBIJICHBI»,
«Pa3smHOkeHue ruape»y, «Meno3», «XpomocoMmsl», «l'amerorenes», «CrtpoeHue
ANNEKIIETKH W crnepmaTto3ouga», «OCHOBHBIE CTaauud OHTOreHesza», «llpsamoe wu
HENpsIMOE pa3BUTHE», «Pa3BuTHe Maiickoro xyka», «Pa3Butue capanum», «Pa3Butue
JATYLWIKW», «J[BOMHOE OIJIOOTBOPEHHE Y LIBETKOBBIX pacTeHHiD», «CTpoeHHe CeMsH
OHOJIOJIBHBIX W JBYJIOJBHBIX PacTEHUW», «KW3HEHHBIM LUKI MOPCKOM KaIlyCThI»,
«Ku3HeHHBIN UK MXa», «KU3HEHHBIA LUK NAOPOTHUKA», «KM3HEHHBIM LMK
COCHBIY.

OOopynoBaHue: CBETOBOM  MHUKpPOCKOI, MHUKpOIpenaparbl  SHLEKIETOK U
CIIEpPMATO30UI0B, MOAENb «LIMKII pa3BUTHSA JIATYILIKN.

JlabopaTopHasi padora «lM3ydeHue CTpPOCHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MHKponpenaparax».

IIpakTnyeckass padora «BpigBIEHHME TPU3HAKOB CXOACTBA  3apOJBIIIECH
IT03BOHOYHBIX )KUBOTHBIX).

JladoparopHasi padoTa «CTpoeHHE OPraHOB PA3MHOKEHUS BBICIINX PACTEHUI.
Tema 11. I'eHeTHKa — HAYKa 0 HACJEACTBEHHOCTH M H3MEHYMBOCTH OPraHNU3MOB

Wcropust cTaHOBIICHUS U pa3BUTHUS T€HETUKU Kak Hayku. Pabotel I'. Mennens, I'. ne
®pu3za, T. Moprana. Poiib 0Te4eCTBEHHBIX YYEHBIX B pa3BUTUU reHeTuku. Padoter H.
K. KonsuoBa, H. M. BaBunosa, A. H. bemozepckoro, I'. JI. Kapneuenko, [O. A.
Ounumnuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TOHATUS W CHUMBOJBI. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUICJIbHBIC T€HBI, aJIbTEPHATUBHBIC ITPU3HAKU, TOMUHAHTHBIN U PELIECCUBHBIN ITPU3HAK,
rOMO3UI0Ta, TeTePO3UTroTa, YMUCTast JUHUS, TUOpUJbI, reHoTull, peHoTun. OCHOBHbIE
METOJbl ~ TEHETHKH:  TUOPHUIIOJIOTUYECKUHM,  IIUTOJIOTMYECKHH,  MOJIEKYJISIPHO-
TEHETUYECKUU.

JlemoHCcTpanumn

[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. BaBunos,
A. H. benozepckuii, I'. JI. Kapneuenko, F0. A. ®ununuenxo, H. B. Tumodees-
Pecosckuil.

TaOmunps! u cxeMbl: «MeTobI TeHETUKIY, «CXEMBbI CKpELTUBAaHUS.

JlaGopaTopHasi padora «/Ipo3oduia kak 0ObEKT TCHETHUCCKUX UCCIICIOBAHMIN).
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBoiii 3akoH MeHzenss — 3aKOH €AMHO00pa3us
ruOpuI0B nepBoro nokosieHus. [IpaBuno nomunupoBanusi. Bropoii 3akon Mennenst —
3aKOH paculeruieHus] MNpu3HakoB. LluTonmornyeckrue OCHOBBI MOHOTMOPHUIHOTO
CKpemuBaHus. [ unoresa 4ucToTel ramer.

AHanuzupyroniee ckpemuBaHue. [IpoMexyTOuHBIl XapakTep HaciaeJOBaHUS.
Pacuieruienre npu3HaKoB MIPU HEMIOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemuBaHue. Tpertudd 3akoH MeHIens — 3aKOH HE3aBHUCHUMOTO
HacJIeI0BaHUs MPU3HAKOB. [{uTomornueckre OCHOBbI TIUTHOPUTHOTO CKPEIIMBAHUS.



CuerienHoe HacnenoBanue mnpuszHakoB. PabGorer T. Moprana. CuemienHoe
HACJIEOBAHUE T'€HOB, HApYILICHHUE CLEIUICHUS MEXAY FeHamMu. XpPOMOCOMHAas TEOpHs
HACJIECTBEHHOCTH.

I'enetnka moma. XpOMOCOMHBIA MEXAHU3M OINPENEICHUS ToJIa. AYTOCOMBI U
MOJIOBBIE XpPOMOCOMBI. ['OMOrameTHBlii W TreTeporaMeTHbld MoJ. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMOcoM. HacnenoBanue Npu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

I'enotun kak uenoctHas cucrema. [neroTponuss — MHOKECTBEHHOE JICMCTBUE T'€HA.
MHOKECTBEHHBIN AJUJICIIA3M. BzaumonerictBue HEaJJIEIbHBIX TE€HOB.
Kommnemenraprocts. Dnuctas. [Tonmmmepusi.

['eHeTHYECKMIT KOHTPOJIb Pa3BUTUA PACTCHUM, KMBOTHBIX M YEJIOBEKAa, a TaKXKE
(U3HOTOTUYECKUX TPOIIECCOB, MOBEJACHUS U KOTHUTUBHBIX (GYHKIUNA. ['eHeTnyeckue
MEXaHU3Mbl CHUMOMOTEHE3a, MEXAHH3Mbl B3aUMOJACHCTBUS «XO3MH — Mapa3suT» U
«XO35IMH — MHKpOOMOM». ['€HETHMYEeCKHE acCleKThl KOHTPOJsS MW HU3MEHEHUS
HaCJIeICTBEHHON MH(OpMALIUK B TOKOJICHUSX KJIETOK U OPTaHU3MOB.

JlemoHCcTpauumn

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

Tabmuubr u cxembl: «llepBeiif U BTOpOW 3akoHbl Menpnens», «Tperuil 3akoH
Meungens», «AHanuM3Upyllee CKpemuBaHue», «HemonHoe IOMHHUpPOBaHUEY,
«CruerieHHOE HaclleJOBaHUE PU3HAKOB Y Apo30duiibly, «I'eHetuka momnay, «Kapuotun
yenoBekay, «Kapuotun gpozodunbr», «Kapuotun nrunbs», «MHOXKECTBEHHBIN
aJuieIu3My, «B3anMoeiicTBrE TeHOBY.

OGopynoBaHue: MOJENb ISl JEMOHCTpPAllMd 3aKOHOB €JUHOOOpa3usi TuOpHUIOB
IIEPBOr0 MOKOJIEHUSI M PACHICIUIEHUSI MPU3HAKOB, MOJEIb Uil AEMOHCTpPAlMU 3aKOHa
HE3aBUCHUMOI'0 HACJIENOBAHUS IPHU3HAKOB, MOJENb I JEMOHCTPALMU CLEIJICHHOIO
HACJIeIOBAHUS MPU3HAKOB, CBETOBOW MUKPOCKOI, MUKpoIpenapar: «Jpo3oduiay.

IpakTuyeckas padora «l3ydyeHue pe3yibTaTOB MOHOTHOPUIHOTO CKPEIIMBAHMUS
y Ip030hUITBD».

IIpakTuyeckas padora «/3ydyeHue pe3yabTaTOB AMTMOPUIHOIO CKPELIMBAHUS Y
JPO30(UITBI.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumogeiictBue reHotuna u  cpeabl npu  GopMmHpoBaHUM  (DEHOTHTIA.
N3MeHunBOCTh Tpu3HAaKoOB. KayecTBEHHbIE W KOJIMYECTBEHHbBIE MNPU3HAKU. Buibl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MoaudukanmonHas  U3MEHUYMBOCTh.  Pomb  cpeast B (hOpMUPOBAHHH
MOAU(PUKALMOHHON M3MeHunBocTH. HopMa peakumu npusHaka. BapuanmoHHbIA psj U
BapuanmonHas kpusas (B. Moranncen). CoiicTBa MonupuKaimoOHHON U3MEHYMBOCTH.

I'enoTunuyeckas n3MeHUYUBOCTh. CBOMCTBA T€HOTUITNYECKONW M3MEHUYMBOCTH. Bub
TeHOTUITMYECKONW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTAaIlHOHHAS.

KomOunaTtnBHasT HW3MEHUYMBOCTh. MeH03 ©W TIOJOBOM TIpollecC — OCHOBA
KOMOMHATUBHON HM3MEHYUBOCTH. POJIb KOMOMHATHBHONH H3MEHYMBOCTA B CO3JAaHUU
TeHETHYECKOTO pa3HOOOpa3usl B Mpejiesiax OJTHOTO BUA.



MyTanuoHHasi U3MEHUYUBOCTh. BUIbI MyTallMii: TeHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CnoHTaHHblE W WHAYUHPOBAHHBIE MYyTalUH. SOEpHbIE H UTOILUIA3MATHYECKHUE
MyTtauud. COMaTUu4ecKue U MOJIOBbIE MyTaluu. [IprynMHBI BO3HUKHOBEHHS MYyTalUU.
MyTareHsl U UX BIUSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTallMOHHOIO IpoIiecca.
3aKOH TOMOJIOTMYECKUX PSAIOB B HaciencTBeHHoW u3amenunBoctd (H.M. BaBuios).
BresnepHas N3MEHUNBOCTB U HACJIEACTBEHHOCTb.

Onucenemura u 3NULEHOMUKA, PONb INULEHEMULECKUX PaAKmMOPO8 8 HACIe008aHUU U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpauun

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuinos.

Tabnuupl 1 cxembl: «Buabl usmeHunBoCTH», « MOoaU(pUKaIMOHHAS U3MEHUYNBOCTDY,
«KomOuHaTuBHAsE HM3MEHYMBOCTHY, «Meilo3», «OmiogorBopeHuey, «l'eHeTnueckue
3a00s€eBaHus YeIOBEKay, «BUbl MyTalniD».

O0GopynoBaHue: KUBbIE U TepOAPHBIE IK3EMILISPbI KOMHATHBIX PACTCHUM, PUCYHKH
(boTorpadum) ;KMBOTHBIX C Pa3IMUYHBIMU BUIaMU U3MEHYUBOCTH.

JlaGopaTtopnass pabora «lccienoBanue 3aKOHOMEPHOCTEM MOIU(DUKAIIMOHHON
n3MeHYuBOCTU. [locTpoeHnEe BaprallMOHHOTO psiia U BApUALIMOHHON KPUBOI.

IIpakTuyeckass  padora «Myrtamuu y  jApo3odunsl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka yesi0BeKka

Kapuotun 4yenoseka. MexayHapoaHas nporpaMMa HCCIEIOBAaHHUS TE€HOMA
yesoBeka. MeTobl U3y4eHUs TeHETHKU YeJIOBEKa: IeHEeaJOTMYECKHU, OJM3HEIOBbIH,
HUTOTCHETUYECKUAM, TOMYISIUOHHO-CTATUCTUYECKU, MOJEKYJIIPHO-TEHETUYECKUM.
CoBpeMeHHOE  OIpeAeNIeHHEe  TIEHOTHIA:  IOJHOTEHOMHOE  CEKBEHUPOBAaHME,
FEHOTUNIUPOBaHUE, B TOM uuciae ¢ nomompo [IIIP-ananu3a. HacnencrBeHnHbie
3a0o0yieBaHUsl 4eloBeKa. ['eHHble W XPOMOCOMHbIE Oo0yie3HM uenoBeka. bone3nu ¢
HACJICICTBEHHON MPEeIpacloiIOKEHHOCThIO. 3HAYEHUE MEIUIMHCKOW TE€HETUKU B
NpEeAOTBPAICHUM W JICYEHUU TEHETHYEeCKUMX 3a0oyieBaHUN 4YenoBeka. Meauko-
TEHETUYECKOE KOHCYJIbTUpPOBAaHUE. (CTBONOBBIE KIETKU. lIOHATHE «TEHETMYECKOTO
rpy3a». OTHYECKHE aCIEeKThl HMCCIIEOBAaHUN B O0OJACTHM pEHAKTUPOBAHUS TeHOMa W
CTBOJIOBBIX KJIETOK.

I'enetnueckue  (akTOpsl  TOBBIMICHHOW  YYBCTBHUTEIBHOCTH  4YEJIOBEKAa K
buznueckoMy W XUMHUYECKOMY 3arpsi3HCHHIO OKpyKaromiei cpespl. | eHernyeckas
MPEIPACIOIOKEHHOCTD YEIIOBEKA K MTATOJIOTUSM.

JdemoHcTpanuu

Tabmuupr u cxembl: «Kapuotun uenoBeka», «MeToabl HW3y4YEHUSI TE€HETUKH
yesoBekay, «I'eHeTnueckue 3a00J€BaHUsI YETOBEKay.

IpakTnueckas padora «CocTaBieHUE U aHAIU3 POJOCIOBHOM.

Tema 15. Cestekuiusi OpraHu3MoB

JlomecTuKanus U celeKuus. 3apoKICHUE CEJIEKIUU U JToMecThKauuu. YueHnue H.
N. BaBunoBa o lleHTpax mpouMCXOXIeHUS W MHOTOOOpasusi KyJbTYpHBIX PacTEHUH.
Ponp cenekium B co3maHMM COPTOB pacTeHUM W mopoJ kKuBOTHbIX. CopT, mopona,



mTaMM. 3aKOH TOMOJIOTMUECKHX pPSJIOB B HacleACTBEHHON wu3MeHunBoctu H. N.
BasuoBa, ero 3HaueHue sl CEIEKIMOHHON paboThI.

Metoabsl  cenekimoHHONW  paOoThl. MCKyCCTBEHHBIM OTOOp: MacCOBBIA U
UHAVMBUYaJbHBINA. DTanbl KOMOMHAMOHHOW cenekuuu. VcnbiTaHue nmpou3BOaUTENEH
0 TOTOMCTBY. OTOOp 1O TEHOTHUITY C TTIOMOIIBIO OLIEHKU (DEHOTHUIA TOTOMCTBA U OTOOP
10 TEHOTHILY ¢ moMouIpo ananusa JJHK.

NckyccTBeHHBIM MyTareHe3 Kak METOJ CEJeKIMOHHOM paboThl. PagmanvoHHBIN U
XUMUYECKUN MyTareHe3 KakK WCTOYHHUK MyTalluid y KyJIbTYpHBIX ()OPM OPTaHHU3MOB.
Hcnonbs3oBaHne TEHOMHOI'O PEIAaKTUPOBAaHUS U MeTO/0B pekomMOnHaHTHBIX JIHK mis
MOJIYYEHHUS UICXOJJTHOTO MaTepHalia JJisl CEJIEKINU.

[Tonyyenue nonuruionoB. BHyTpuBHIoBas rulOpuamnsanua. bauzkopoacTBEHHOE
CKpelIuBaHue, Wi WHOpuauHr. HepoicTBeHHOE CKpellMBaHWE, WM ayTOPHJIUHT.
I'erepo3uc u ero mpuuumHbl. Mcnone3oBanue rerepo3uca B cenekiuu. OtTaanéHHas
rubpuanzanus. IlpeomoneHue Oecroaust MEXBUIIOBBIX TUOpUIOB. JlocTuxkeHus
CENICKIIUM PACTEHUM U )KUBOTHBIX. «3€1E€HAs PeGOIIOYULY.

CoxpaHeHrne M H3YYEHHE TEHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUUA U HX
JTUKUX POJUYEH ISl CO3JaHMSI HOBBIX COPTOB U THOPHJIIOB CEIHCKOXO3SUCTBEHHBIX
KyJIbTyp. H3yuenue, coxpanenue u YNpaeleHue 2eHemu4ecKuUMu pecypcamu
CENbCKOXO3AUCMBEHHLIX U NPOMBICAOBbIX — HCUBOMHbLIX 8  Yendax — VIAVYUleHUs
CYuecmeyowux U COo30aHus HOBbIX NOPOO, JUHUU U KPOCCO8, 6 MOM HYUCIe C
NpUMeHeHUueM COBPEeMEHHbIX Memo008 HAYUYHLIX UCCIe008aHUl, Nepedosblx uoel U
NepCcneKmueHbIX MexHoI02Ul.

JemoHcTpauumn

IToptpetsr: H. U. BaBunos, 1. B. Muuypumn, I'. JI. Kapneuenko, 1. I1. JIlykpsaaeHko,
b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubr 1 cxembl: «lleHTpBI TPOMCXOXKIEHUS M MHOTO00pas3usi KyJIbTYpPHBIX
pacTeHHi», «3aKOH TOMOJIOTUYECKUX PAIOB B HACIEICTBEHHON HW3MEHUYMBOCTH,
«MeTtoapl cenekiuny, «OtTnanénnas rudpuauzanus», «Myraresesy.

JlabopaTopHass padora «/3yueHue COpPTOB KYJIbTYPHBIX PACTEHUHW WU TOPOJ]
JIOMAITHUX YKUBOTHBIX).

JlabGopaTopHas padora «/3ydueHre METOI0B CEJICKIIMN PACTCHUI.

IpakTnueckas padora «IIpuBuBKa pacTeHUIN.

IKekypeust «OCHOBHBIE METOABI U JIOCTUKEHHUS CEJIEKIIMH PACTEHUN U KUBOTHBIX
(Ha CEJICKITMOHHYIO CTAHIIMIO, TUIEMEHHYIO (epMy, COPTOUCIIBITATEIbHBIA Y9aCcTOK, B
TEIJTMYHOE X035HUCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WIJIM HAYYHOTO IICHTPA)».
Tema 16. buorexHos10rust ¥ CHHTETHYECKAsI OMOJIOT U

OOBEKTHI, UCTIOJIb3yeMbIE€ B OMOTEXHOJIOTUH, — KJIETOUHBIE U TKAHEBBIC KYJIbTYPHI,
MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpaguuronHas OMOTEXHOJIOTHSI:
xJIe00TICUCHHE, MOJy4YEeHUE KM CJIOMOJIOYHBIX MIPOAYKTOB, BUHOJENHE.
Mukpoouonorunueckuii  cuHTe3. OOBEKTHI  MHUKPOOHMOJOTHYECKUX  TEXHOJOTHM.
[TpousBoacTBO O€Ka, aMUHOKUCIOT U BUTAMHUHOB.



Co3aHue TEXHOJOTMA W HMHCTPYMEHTOB II€JICHANPABIEHHOTO W3MEHEHHS U
KOHCTPYUPOBAHUS T€HOMOB C LEJIbK NOJYYEHUS OPraHU3MOB M MX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEeYarolIrecs B IpUpoie OMOCUHTETUYECKUE TTYTH.

Knerounas wunxeHepus. MeToapl KydabTypbl KIETOK W TKaHEW pAaCTEHHH U
#KUBOTHBIX. Kprobanku. Comaruueckasi ruOpuan3aius 1 COMaTUYECKU IMOPUOTECHE3.
Hcnonp30BaHne TramioWIOB B CEJIEKUMU pacTeHuu. [lonyueHue MOHOKIOHANbHBIX
anmumern. Mcnonb3oeanue MOHOKIOHAIbHLIX U NOJUKIOHATbHBIX AHMUMETN 8 MeOUYUHe.
HckyccTBEeHHOE  OIUIOOTBOpPEHUE. PEKOHCTpyKIMS SMUEKIETOK W KIOHUPOBAHUE
KUBOTHBIX. MeTo[ TpaHCIUIAHTAUUU SIA€p KIETOK. Iexunonocuu 0300posieHusl,
KYIbMUBUPOBAHUS U MUKDPOKIOHANLHO20 — PASMHONCEHUS  CENbCKOXO3AUCMBEHHBIX
KyJIbmyp.

XpoMocoMHass M TEHHass WHKEHepus. VICKyCCTBEHHBIM CHHTE€3 TI€Ha U
koHcTpynpoBanue pekomOuHantHbiX JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTHKEHUA U NEPCHEKTUBBI XPOMOCOMHOW W T€HHOW MHXEHEPUU. DKOJIOTUYECKUE U
ATUYECKHE MPOOIEMbI FTEHHON HHKEHEPUHU.

Memuuunckue OuotexHonoruu. IloctreHoMHas mudpoBas wmeaunuHa. [ILP-
AuarHoctuka. MetabosOMHBIN aHaIN3, TECHOUEHTPUYECKUI aHAIN3 IPOTEOMa YeIoBeKa
JUISL OLIEHKU COCTOSIHHSI €0 3/10pOBbs. Vcnosib30BaHME CTBOJIOBBIX KJIETOK. TapreTHas
Tepanus paka. 3D-OuoumkeHepust g pa3pabOTKH (PyHAAMEHTAJbHBIX OCHOB
MEJIUIUHCKUX TEXHOJOTUHM, CO3/IaHMs KOMIUIEKCHBIX TKaHEW COYETaHWEM TEXHOJIOTHU
TpEXMEPHOTO  OMONpPUHTHUHTAa U ckapdoiauHra O pemeHus  3aj1ay
MEPCOHATU3UPOBAHHON METULINHEI.

Co3nanue BEKTOPHBIX BAKIMH C IEJIbI0 0OecriedeHuss KOMOMHUPOBAHHOM 3alUTHI
oT BO30OyauTENEH OPBU, YCTaHOBJICHUE MOJIEKYJIAPHBIX MEXaHU3MOB
dbynkuuonupoBanusi PHK-comepxammx BUPYCOB, BBI3BIBAIOIIMX 0CO00 OMAaCHBIC
3a00JIeBaHNUs YeJIOBEKA U )KUBOTHBIX.

JdemoHcTpanuun

Tabmuupl u cxembl: «Mcnonab30BaHHEe MHKPOOPTaHU3MOB B  MPOMBIIIJIEHHOM
MPOMU3BOJCTBEY, «KieTounas nHxxkenepus», «['eHHass HHXKEHEPUs».

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «llonyyeHre MOTOYHOKUCIBIX POAYKTOBY.

Jkekypeuss  «buoTtexHonoruss —  BaxHeHmIas — MPOU3BOAUTENbHAS  CUia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHUYECKOE TPOU3BOICTBO)».

11 KUIIACC
OpomonnonHas teopuss Y. J{apBuna. IIpennocbuiku BO3HMKHOBEHUS AapBUHUA3MA.
JKw3Hpb 1 HayuyHas nedarensHOCTh Y. JlapBrHa.
JIBrokymye cuibl 3BoOlMM BUIOB 1o Y. JlapBHHY (BBICOKAass MHTEHCHBHOCTH
pPa3MHOXKEHHSI ~ OpraHU3MOB,  HAaCJEICTBEHHas  HW3MEHYUBOCTb, Oopbba  3a
CYILIECTBOBAHKE, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).



Odopmienne cunTeTHUeckoi Teopuu HBomoruu (CTD). HeirpansHas Teopwus
sBotoIMU. COBpEMEHHAsI HBOJIIOIIMOHHAS OMOJIOTHS. 3HAYEHUE IBOIIOLMOHHON TEOpUU
B (hOPMUPOBAHUM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA.

JdeMoHCcTpanuu

[Toptpetsi: Apucrorens, K. Jlunneit, K. b. Jlamapk, 3. K. Cenr-Unep, XK. KroBbe,
Y. JapsuH, C. C. UetBepukos, 1. U. lImansraysen, . Xonaein, /. K. benses.

Tabmuupr 1 cxembl: «Cuctema xuBoil npupoasl (o K. Jlunuerw)», «JlectHuua
KUBBbIX cymiecTB (mo Jlamapky)», «MexaHu3m (QOpMHUpPOBaHUS MPUCHOCOOJICHUA Yy
pacTteHuil U kuBOTHbIX (1Mo Jlamapky)», «Kapra-cxema mapumipyra myremectBus Y.
HNapsuna», «Haxoaxu Y. [dapBuna», «®@opmbl 00pbObI 3a cymiecTBoBaHUE», «Ilopoas
rony0eit», «MHoroobpasue KylIbTypHbIX ¢GopMm KamycTb», «llopoasl gomamHux
KUBOTHBIX», «Cxema oOpa3zoBaHus HOBbIX BuUI0B (o Y. [apBuny)», «Cxema
COOTHOIIECHMS JIBIKYIIMX CHUJ 3BOIIOUUN», «OCHOBHBIE IMOJOKEHUS CHHTETUYECKOMN
TEOPUHU SBOTIOLUN.

Tema 2. MUKpP03BOIIOLMSA U €€ pe3yJIbTAThI

[Tonynsauus Kak 3eMeHTapHas equHUIA 3BOIIOIUN. COBPEMEHHBIE METO/IbI OLIEHKH
TEeHETUYECKOTr0 pa3HoOoOpa3usi M CTPYKTypbl mnonyisuuil. M3meHenue reHodoHIa
NOMYJISAUMN KaK JJEMEHTAapHOE HBOJIIOLMOHHOE SBJEHUE. 3aKOH TI'€HETHYECKOIrO
paBHoBecus [x. Xapau, B. BaitnOepra.

DOneMeHTapHble (HaKTOPBI (ABMKYILIME CUIIBI) BOTIOUMUA. MyTallMOHHBIN IMpoIliecc.
KomOunHatuBHas u3MeHUMBOCTh. [Jlpeii) TreHoB — ciydyaillHble HEHalpaBJICHHbIC
M3MEHEHHMS 4YacToT aened B mnomysiuusx. Oddext ocHoBatens. Igghexm
oymouiiounozo eopaviuka. CHudCeHue 2eHemuyecKo20 pazHooopasus. NPUYUHbL U
cneocmesust. Ilposenenue sagpghexkma Opeticha 2eno6 6 OONLUIUX U MATBIX NONVIAYUSIX.
Murpamuu.  W3onsmuss  momymsiiuii:  reorpaduueckas  (IpOCTPaHCTBEHHAs ),
Oouonoruyeckas (penpoyKTUBHAS).

EctecTBenHbIit 0TOOp — HamnpaBistomuid (HakTop BOTOIUH. DOPMBI €CTECTBEHHOTO
oTOOpa: IBWXKYIIMM, CTAOMIM3UPYIOIINUNA, pa3pblBatolnil (qu3pynTuBHbI). [TonoBoit
oT00p. BO3HMKHOBEHHE U 3BONIOLUS COIIUAIBHOTO MOBEICHUS KUBOTHBIX.

[Ipucnoco01eHHOCTh OpraHUu3MOB KaK pe3ynbTar MUKPO3BOJIIOLUH.
Bo3HnukHOBeHHe mnpucnocoOaeHuii y opranuzMoB. ApomMop¢do3bl U HIMOaJaINTaI|H.
[Tpumepsl mpucnocoOieHU y OpraHu3MoB: Mopdoiornyeckue, (U3NOIOTHIESCKHUE,
OnoxuMHuueckue, nopeneHyeckne. OTHOCUTEIbHOCTD MIPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero «kputepum U CTpyKTypa. BwumooOpazoBanwe Kak pe3yibTar
MUKPO3BOJIIOIMHU. M30msuus — kirodeBoi dakTop BU1000pa3zoBanus. [1ytu u cnocoOs
BUJ1I000pa30BaHUS: aJUIONaTPUUYECKOe (reorpacduueckoe), CUMITATPUUECKOE
(?KOJI0THYECKOE), «KMTHOBEHHOE» (MOJUILIONAN3anusi, Tuopuauzamnus). JaureasHocTh
ABOJIFOLIMOHHBIX ITPOLIECCOB.

Mexanu3mbl (HOPMHUPOBAHUS OMOJIOTMIECKOTO pa3HOOOpa3usl.

Ponb 3BoMONMOHHON OuoorMu B pa3pabOTKe HayYHBIX METOAOB COXPaHEHHs
OouopaszHooOpazus. MUKpPOIBOIIONUS U KOABOJIOLMS MapasuTOB M HX XO35EB.
Mexanu3Mmbl (GOPMUPOBAHUS YCTOMYHUBOCTH K aHTUOMOTUKAM U CITIOCOOBI OOPHOBI ¢ HEH.



JeMmoHCcTpanumn

[Toptpetsl: C. C. UerBepukos, 3. Maiip.

Tabnuupl U cxembl: «MyTallMOHHAsT U3MEHUMBOCTHY, «[lomynsiMoHHast CTpyKTypa
BUga», «Cxema TmposiBIeHUs 3akoHa Xapau—BaitnOepra», «JIBuxKyiue CHIIbI
ABONIONUNY»,  «IKOJOTUYECKas  U3OJAIUS  TMOMYJSIUA  ceBaHCKOM  (openmy,
«['eorpaduueckas H30JSAIUS JIUCTBEHHUIBI CUOMPCKONW W JIMCTBEHHUIIBI JTAyPCKON,
«IlonmynsIMOHHBIE BOJIHBI YHCJIEHHOCTH XUIIHUKOB M KepTB», «(Cxema JIelCTBUS
€CTECTBEHHOTro 0TOOpa», «®DopMmbl O0pbOBI 3a cyliecTBOBaHUE», «HHIyCTpHUambHBIMI
MeJIaHu3M», «JKuBble uckonaemsoie», «[lokpoBuTenn

CTBEHHasl OKpackKa JKHUBOTHBIX», «lIpemympexnaromas oKpacka IKHUBOTHBIXY,
«Duzunonorunueckue  amantanum», <«lIpucnocoOleHHOCT,  OpraHu3MoB U €€
OTHOCUTENBHOCTHY», «Kputepum Buna», «Bunbl-gBoiHukm», «CTpyKTypa BUIa B
npupoze», «Crnocodsl BH000pazoBaHus», «l'eorpaduueckoe BUI000pa30BaHUE TPEX
BHJIOB JIAHJBIIIEN», « DKOJOTMYECKOE BU000pa30BaHNe BUOB CUHUID, «Ilonumionas
pacteHui», «KamycTHo-peneuHblil THOpUI.

OGopynoBanue: repdoapul pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Yyuesia NTHUI[ U
3Bepell ¢ MpUMEpaMU Pa3IUYHbIX MPUCHOCOOJICHUH, dydesia MTUL] U 3BEpel pa3HbIX
BUJIOB, repOapun pacTeHui OJU3KUX BUIOB, 00pa30BaBUINXCS Pa3IMUYHBIMU CIIOCOOAMHU.

JlabopaTopHasi paGora «BblsiBIeHNE H3MEHUNBOCTH Y OCOOEH OTHOTO BUAAY.

JlaGopaTtopnass padora «lIpucnocoOsieHusi OpraHu3MOB M HMX OTHOCHUTEJIbHAs
11e71eCO00Pa3HOCTHY.

Jlaboparopnasi pa6ora «CpaBHEHHE BUI0B 10 MOP(POIOTUYECKOMY KPUTEPUION.
Tema 3. Maxkpo3Boonus U eé pe3yabTaThbl

Meronsl u3ydeHUsT MaKpol3BOJOLUM. IlasieoHTONIOTMYECKHE METOIbl H3yYEHHS
sBoonnu. Ilepexoapie Gopmbl M PUIIOTEHETUYECKHUE PSAIbl OPTaHU3MOB.

buoreorpaduyeckue meTonsl uzydeHus: sBoironuu. CpaBHeHHEe (Iopbl U (ayHbI
MaTepUKOB U OCTpOBOB. buoreorpaduueckue obOnactu 3emiau. Buabl-sHAEeMHKH U
PEUKTHI.

OMOpHOJIOTUUECKME W CPABHUTEIIBHO-MOP(OJOTUYECKHE METOAbl HM3yUYEHHUS
ABONIIOLMHU. ['eHeTHUecKMe MEeXaHU3Mbl HBOJIIOLUU OHTOTEHE3a U  TOSIBICHUS
SBOJIFOLIMOHHBIX HOBLIECTB. ['OMOJIOTMYHBIE M aHAJIOTMYHBIE OpPraHbl. PynuMeHTapHbIE
OpraHbl ¥ aTaBU3Mbl. MOJIEKYJIIPHO-TEHETUYECKUE, ONOXUMUYECKUE U MaTEMaTHUYECKHE
METOABl M3YYEHMsS JBOJIOUHMHU. ['OoMosiormusHble TeHbl. COBpPEMEHHBIE METOJIbI
MOCTPOCHHUS (PUIIOTEHETUUECKUX JI€PEBHEB.

XPpOMOCOMHBIE MYTallUH U SBOJIOIMS TEHOMOB.

OOGmue 3aKOHOMEpPHOCTH (TIpaBWja) DJBONIOUMM. [lpunyun cmeHvl YHKYULL.
HeobOpatumocTs »3BOdtouMu. AgjantuBHas panuvanus. HepaBHOMEPHOCTh TEMITOB
ABOJIFOLIUY.

JdemoHcTpanumn

IToptpetsl: K. M. Bap, A. O. KoBanepckuit, ®. Mrosiep, 3. ['ekkenb.

Tabmuubr u  cxembl: «DWIOTCHETHUECKUN PsI  JOMATN», «APXEONTEPUKCY,
«3Bepo3yoblie suiepb», «Creronedans», «Punnodursr», «CeMeHHbIE TATOPOTHUKNY,



«buoreorpaduueckue 301 3eminy, «Jlpeid KOHTHHEHTOBY, «PenukTs», «HauanpHbie
CTaAuy SMOPHUOHAIBHOTO PA3BUTHUS TO3BOHOYHBIX >KUBOTHBIX», «I OMOJIOTMYHBIE H
aHAJIOTMYHbIE OpraHby, «PyaumeHTh», «ATaBU3MB), «XPOMOCOMHBIE HaOOPbI
YyeloBeka W uMIaH3e», «l7aBHbIe — HampaBieHUs  JBodonuny», «OOmme
3aKOHOMEPHOCTH 3BOIIOLINIY.

OO6opynoBanue: KOJUIGKIIMH, TepOapuu, MYJSDKA — HCKOMAeMBIX  OCTaTKOB
OPTraHu3MOB, MYJSDKM TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYAUMEHTApHBIX OPraHOB M
aTaBU3MOB, KOJUIEKIIMN HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BuTHe KU3HN Ha 3emJie

Hayunble runotes3sl MpOUCXOKACHUS KU3HU Ha 3emiie. AOMOreHe3 U aHCIEpPMMUSL.
JloHay4yHble TpEACTABICHUS O 3apOXKIACHUM >KU3HM (KpeamuoHus3Mm). [‘mmnoresa
MIOCTOSTHHOTO CaMO3apOKICHUS KU3HU U €€ omnpoBepxkeHue onbitamu D. Penm, JI.
Cnamnannanu, JI. [Tactepa. [lpoucxoxaeHue ®u3HA U aCTPOOUOIIOTHSI.

OcHOBHBIE H3Tanbl HEOpraHuyeckod nsBosmonuu. llnanerapHas (reosoruyeckasi)
ABOJIIONMS. XUMHUUECKasl SBOJIONMUS. AOMOTCHHBINM CHUHTE3 OPraHMYECKHUX BEIIECTB U3
Heopranndeckux. OmneiTr C. Mumiepa u I'. IOpu. OGpa3zoBaHue mNOJIUMEPOB U3
moHoMmepoB. KoaniepBatnas rumnoteza A. M. Omapuna, runore3a nepBUYHOr0 OyJIbOHA
JIx. XonzaeitHa, renernyeckas runore3a I'. Mémnepa. Pu6o3umsr (T. Yek) u runoresa
«vupa PHK» V. I'mnbepra. ®opmupoBanre MeMOpaH U BOZHUKHOBEHHE MPOTOKJIETKH.

Uctopusa 3emumn u Metonsl €€ m3ydeHHs. MckomaeMble OpPraHMYECKHE OCTATKHU.
I'eoxpononoruss u e€ wmeroabl. OTHOcHUTeNbHAass M a0CONIOTHAs T'€OXPOHOJOTHS.
['eoxpoHoIOrHYECKast mKajga: 30Hbl, dPbl, IEPUOJIBI, STIOXU.

Hauvanbubie sTamnel opraHndeckoi 3BoMoUuH. [lOSBIEHHE W SBOJIOLUS TEPBBIX
KJIETOK. DBoJtonus Metabonu3Ma. Bo3HukHOBeHHE TIepBbIX dKocucTeM. COBpeMEHHbIE
MUKpPOOHBIC OMOIJIEHKM KaK aHaJior MepBBIX Ha 3emuie cooOmiecTB. CTpOMAaTOJMTHI.
[IpokapuoThI U SyKapHUOTBHI.

[Ipoucxoxnenne -dykapuoT (CuMOMOreHe3). OBOJIONHMOHHOE TMPOUCXOKICHHUE
BUPYCOB. [IponCXOXKI€HNE MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX
TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 9Tanbl HBOJIONMM BBICIIMX pacTeHuil. OcCHOBHBIE apoMOpP(O3bI
pacrenuid. Beixon pacrenui Ha cyury. [losiBiieHMEe CIOpPOBBIX PACTEHHH U 3aBOEBAHUE
umiu cymn. CeMeHHble pacTeHus. [IporucxoxkaeHne NBETKOBBIX PACTEHUM.

OcCHOBHBIE OTambl JBOJIONHUH >KUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. Benjackas ¢gayna. KeMOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX THUIIOB.
ITepBbie  xopmoBbie KUBOTHbIE. JKW3Hb B BOJE. OBOJIONUA MO3BOHOYHBIX.
[Tpoucxoxnenne ampuobuit u pentwmil. [IporcxoxaeHre MICKONMUTAIOMUX U MTHIIL.
[Ipunuun xmoueBoro apoMopdosza. OcBoeHre OeClO3BOHOYHBIMU M TIO3BOHOUYHBIMU
YKUBOTHBIMH CYIIIH.

Pa3BuTHe xu3HM Ha 3eMiie MO 3paM U MEPUOJIaM: apXel, IPOTEepO30i, MaIeo30H,
Me3030i, KaiH030i. OOIIast XxapakTepucTuKa KJIMMara U TeO0JIOTHYECKUX IPOIIECCOB.
[TosiBeHne M paciBeT XapaKTePHBIX OPraHU3MOB. YTJieoOpa3oBaHUE: €0 YCIOBHUS U
BJIMSIHUE HA Ta30BBIM cOCTaB aTMOCHEPHI.



MaccoBble BbIMUpAHUS — 3KOJIOTMYECKME KpU3UCHI npouoro. IlpuumHbel u
CIEACTBUS MAacCOBbIX BbIMHUpaHUW. COBPEMEHHBIM 3KOJOTMYECKUN KpPHU3HUC, €ro
ocobenHoctH. [IpoGiaema coxpaneHust 6nopazHooOpas3us Ha 3emiie.

CoBpeMeHHass cucTeMa opraHudyeckoro wmwupa. [lpuHUUNBl Ki1accupuUKaAUK
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpauun

[Toptpetsi: @. Peau, JI. Cnamnannanu, JI. Ilactep, Y. 1. Meunukos, A. 1. OnapuH,
Jlx. Xonneiin, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuer u cxembl: «Cxema ombita ®@. Penn», «Cxema ombita JI. Ilactepa mo
U3YUYEHHIO CaMO3apoXKIeHUs )ku3Hn», «Cxema onbita C. Musepa, I'. FOpu», «Otansl
HEOPraHMYECKON 3BOJIIOIMNY», «l'€oXpoHOJorHUecKas mKana», «HayanbHble >Tarbl
opraHu4eckoil sposonun», «Cxema o0pa3oBaHMs PYKApUOT MYTEM CUMOUOTEHE3a»,
«Cucrema xuBOil mnpuponb», «CTpoeHune BHUpyca», «ApoMOp(O3bl pacTEHUN»,
«Puanoputey, «OOHOKIETOYHBIE BOAOPOCIN», «MHOIOKJIETOYHBIE BOAOPOCINY,
«Mxn», «llanmoporHukm», «l'onocemenHple pacteHus», «OpraHbl IBETKOBBIX
pacteHui», «CxeMa pa3BUTHS JKMUBOTHOIO MHpa», «ApoMop(do3bl KUBOTHBIX»,
«IIpocrenmme», «KumeunonosoctHsle», «llnockue dvepBu», «HieHHCTOHOTHEY,
«Pp10BIY», «3emHOBOAHBIEY, «IIpecMbikaromuecs», «lItunpy, «Miekonurarome,
«Pa3BuTHEe XU3HU B apXeucKou spe», «Pa3BUTHE XKU3HU B INPOTEPO3OMCKOU 3pey,
«Pa3BuTHe XU3HM B NAJCO30MCKOU 3pey», «Pa3BUTHE KU3HM B ME3030MCKOU IpeEy,
«Pa3BuTHE XHM3HM B KaWHO30MCKON »pe», «COBpEMEHHass CHCTEMA OPraHHUYECKOTO
MUPaY.

OGopynoBanue: repOapruy pacTeHU Pa3IUYHBIX OTAEIOB, KOJUICKIIUU HACEKOMBIX,
BJIQXKHBIE MpernapaTbl KUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUH HWIJIOKOXKHX,
CKEJIETHI II03BOHOYHBIX KMBOTHBIX, Yy4esa IITULl U 3BEPEU, KOJUIEKLIUA OKaMEHEIJIOCTEN,
IIOJIE3HBIX UCKOITAEMBIX, MYJISIDKM OPTaHUYECKUX OCTAaTKOB OPraHU3MOB.

BupryansHas sadoparopHas padora «MogaenupoBanue onbToB Muimepa—tOpu
M0 HM3Y4YEHUI0 aOMOre€HHOrO CHHTE3a OpPraHMYEeCKUX COEIMHEHHM B MEPBUYHON
atMocdepe».

JlabopaTopHas padora «l3ydyeHue M ONMUCaHUE HCKOMAEMBIX OCTATKOB APEBHUX
OpPraHU3MOB).

IpakTuyeckass padora «l3ydyeHue oCOOECHHOCTEW CTPOCHHUS PACTCHHM Pa3HBIX
OTJZIEJIOBY.

IIpakTuyeckass padora «l3ydyeHue OCOOEHHOCTEW CTPOCHUS MMO3BOHOYHBIX
AKUBOTHBIX).

Tema S. IIpoucxoxxkaeHune 4ejioBeKa — AaHTPOINOIeHe3

Paznensl u 3anaun aHTPONOIOTHH. METOIBI aHTPONOJIOTHH.

CraHoBNIEHME TIPEACTABICHUA O MPOUCXOXKICHUU YEIOBEKAa. PenuruosHble
B033peHMs. COBpEMEHHBIE HAYYHBIE TEOPHUU.

CXoncTBO YenoBeKa € KUBOTHBIMH. CHCTEMaTHYECKOE ITOJIOKEHUE YEJIOBEKa.
CBuzeTeNnbCcTBa CXO/ACTBA YEJIOBEKAa C KUBOTHBIMU: CPaBHUTEIbHO-MOP(OIOTHYECKHE,
AMOpHOJIOTHYECKUE, PUZUOIOr0-OMOXUMHUYECKHUE, ToBeAeHUecKrne. OTInYus YeloBeKa



OT >KMBOTHBIX. [IpSIMOX0XK/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTne
TOJIOBHOT'O MO3ra U BTOPOM CUTHAJIbHOU CHCTEMBI.

JBwxymme cwibl  ((pakTopel) aHTpoIoreHe3a: OWOJOTUYECKHE, COIUAJIbHBIC.
CooTHolIeHNE OMOIOTMUECKUX U COLIMANIbHBIX (PaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJuM aHTpoIOreHe3a. PaHHue uyenoBekooOpa3Hble O0E3bsHBI
(IpOKOHCYIIBI) U paHHHE MOHTHUIBI — OOIIME MPEAKU YETOBEKOOOpa3HbIX 00€3bIH U
moJel. ABCTpPaJONUTEKH — JBYHOTME NPEIKH Jroae. YUenoBek yMelbli, MHepBbIe
W3TOTOBJICHHS OpyAud TpyAa. YenoBeK MpsIMOXOISAIIMKA M IEPBBIA BBIXOJ JIIOJEU 3a
npenensl Adpuxu. Yenoek renaenbOeprckuii — oOMUN MpPeoK HEeaHIEpTaIbCKOTO
YeJIOBEKa M YEJOBEKa pPa3yMHOro. YenoBeK HEaHACPTAIbCKMM Kak BHJ JIHOJAEH
XOJIOZHOIO KJIMMaTa. YeloBeK pa3yMHBIN COBPEMEHHOIO THIIA, JEHUCOBCKUN YEJOBEK,
OCBOEHHME KOHTHHEHTOB 3a npezenaMu Adpuku. [laneoreneruka u najeoreHOMHKA.

OBOJIIOLIMSI  COBPEMEHHOrO 4yenoBeKka. EcTecTBeHHBbI OTOOp B MOMYJIALMAX
yesnoBeka. MyTalMoHHbIN nporecc U nonumopdusM. [lonynsnuoHHbIE BOMHBI, Iperd
I€HOB, MUTpanus U «3(PQPeKT OCHOBATENS» B MOMYJIALMIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckne pacel. llomstne o pace. bompmme pacel:  eBponeougHas
(eBpasuiickas), aBCTpajio-HETpOUJIHAA (PKBaTOpHAIbHAsl), MOHTOJIOMAHAs (a3UaTCKO-
aMepuKaHckas). Bpems M myTu pacceleHHs 4eJIoBeKa IO IUlaHeTe. EIuHCTBO
yenoBeuecknx pac. HayuHas HecocTostenpHOCTh pacuszma. IlpucnocoOneHHOCTb
YeJIOBEKa K Pa3HbIM YCIOBHUSM OKpYyXKarolen cpeapl. BnusiHue reorpaduueckoil cpebl
U apeiida reHoB Ha MOP(OJIOTHIO U (PU3NOJIOTHIO YEJIOBEKA.

MexaucuuruinHapHble METOAbl B (pu3nueckoil (OMOJIOTMYECKON) aHTPOIOJIOTHH.
OBOJIIOLIMOHHAsA AaHTPOMOJIOTHST W MAJICOAHTPOIOJIOTUSl YEIOBEUECKUX MOIYJISIUH.
buoconumanpHbple HccaeAOBaHUS NPUPOABI 4YesloBeKa. lcciiemoBaHME KOIBOIIOLUHU
OMOJIOrMYECKOro U COLMAIBHOIO B UEJIOBEKE.

JdemoHcTpanuu

[Toprpersr: Y. apsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabmuipl 1 cxembl: «MeTobl aHTPOMOJIOTHNY», «[ OJIOBHOM MO3I 4YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiAHb», «CKeJleT uenoBeKa M CKEJNeT IIMMIIaH3e»,
«PynuMeHTBl W aTaBU3MbD», «/[BHXKyIlME CHIIBI aHTPONOreHe3a», «IBOJIOLHMOHHOE
IPEBO YEJIOBEKA», «ABCTPAIONUTEK», «HeIOBEK yMeNbIil», «HelIoBeK MPAMOXOASAIININ,
«JlenncoBckui yenoBek» «Heannmepranbip», «KpomanboHub», «IIpeaku denoBekay,
«JTansl 3BOJIOLNHN YEIOBEKa», «Packl uemoBekay.

O6opynoBaHue: MyJISDKA OKaMEHENIOCTEH, MPEeIMETOB MAaTepUalbHON KYyJIbTYpHI
NpEeIKOB uesoBeKa, penpoaykuuu (dororpadun) KapTuH ¢ MHPOJIOTHUECKUMHU U
OMONEHCKUMHU  CIOKETaMH  MPOUCXOXKACHUS  4eloBeka, ¢GoTorpaduu  HaXOAOK
MCKOIIA€MbIX OCTATKOB YeJIOBEKa, CKEJIET YeJIOBEKa, MOJIEIIb Yepena YeloBeKa 1 yepena
IIMMIIAH3€, MOJENb KHCTH 4YeJOBEKa M KHCTH HIMMIIAH3€, MOJEIM Topca IpEeaKoB
YEJIOBEKa.

Jlaboparopuasi padora «/3yuenne ocoOCHHOCTEW CTPOEHHUS CKEJeTa YeIOBEKa,
CBSA3aHHBIX C IPSIMOXO0KICHHEM.

IIpakTHyeckas padora «l/3ydeHue 3K0JIOrMYECKUX aJalTalli YEIOBEKay.



Tema 6. OJxosormss — Hayka O B3aHMOOTHOLICHHUSIX OpPraHU3MOB W
HAIOPraHM3MEHHbIX CHCTEM € OKPY/KaKIIeHd cpeaou

3apokaeHue W pa3BuTHE dKoJoruu B Tpyaax A. ['ym6oneara, K. @. Pynse, H. A.
CesepuioBa, J. I'ekkens, A. Tencnu, B. H. Cykau€Ba. Pazaensl u 3agauv 5KOJOTHUH.
CBsI3b DKOJIOTHUH C IPYTUMH HAyKaMH.

Mertonsl skosioruu. lloneBpie  HaOMOAEHUS. OKCIEPUMEHTHI B  SKOJOTHM:
NpUPOAHBIE MW  JabopaTopHble. MojaenupoBaHue B OKOJOTMM. MOHUTOpPUHT
OKPYKAIOIIEH CpeIbl: TOKAThHBINA, PETHOHATBHBINA U TJIOOATBHBIN.

3HAUYEHHUE DKOJIOTMYECKUX 3HAHUM ISl YelIOBEKa. DKOJIOTMYECKOE MHPOBO33PEHUE
KaK OCHOBa CBfA3€H 4eynoBedecTBa ¢ Npupogod. DopMHUpOBAHHE 3KOJIOTHYECKOU
KYJIBTYPBI U 3KOJIOTHYECKON IPAMOTHOCTH HACEJICHUS.

JdeMoHCcTpanuu

[Toptpetsr: A. I'ym6onbar, K. ®@. Pynee, H. A. CeBepuos, O. ['exkenb, A. Tencnu,
B. H. Cykaués.

Tabmumer m  cxembl: «Pasgensl skomorum», «MeTtoapl »kojgorumy, «Cxema
MOHUTOPUHIA OKPYXAIOLIEH CPEIbI».

JlaboparopHasi padora «/3ydyeHue METO10B SKOJIOTUYECKUX UCCIIEIOBAHNI.
Tema 7. Opranusmsl u cpeaa 00MTAHUA

Okojoruueckue (akTopbl U 3aKOHOMEpHOCTH uX jedctBus. Kiaccuduxanms
AKOJIOTUYECKUX (DAKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpomnoreHHele. OOmme
3aKOHOMEPHOCTH JAEUCTBUSL 3Kojormyeckux (akropoB. IlpaBuno mumaumyma (K.
[Mnpenrens, 1. JIubux). TomepaHTHOCTb. OBpPUOUOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBbl.

AbGuotnueckue (daktopel. CBeT Kak 3Koyorudeckuit daxrtop. JleiicTBUe pas3HbBIX
YYaCTKOB COJIHEYHOT'O CIIEKTpa Ha OPraHM3MBbl. DKOJOTMYECKHE TPYIIBI PACTEHUN U
’KUBOTHBIX 110 OTHOILIEHHIO K cBeTy. CUrHanbHas poib ceeta. Doroneproausm.

Temnepartypa kak sxojoruueckuii aktop. JleiicTBue TeMrepaTypbl Ha OPraHU3MBI.
[ToMKunoTepMHBIE U TOMOWOTEPMHBIE OpPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBbl.

Brnaxnocts kak 9kojormyeckuid ¢akrtop. IlpucnocoOnenus pacteHuii K
nojepxaHuo BogHoro Oananca. Knaccudukanus pacteHuil Mo OTHOUIEHUIO K BOJE.
[IpucnocoOseHust ) KUBOTHBIX K H3MEHEHHUIO BOJIHOTO peXUMa.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAs, IOYBEHHA,
riyOWHHas MOANOYBEHHAs!, BHyTpHOpranu3mMeHHas. Gu3nko-XxuMudeckue 0COOCHHOCTH
cpen ooutanus oprauu3zMoB. [Iprcnoco6iennst Opranu3MoB K dKU3HU B PA3HBIX CPeaX.

buonornyeckue purmbl. BHenmHue u BHyTpeHHHE pUTMbl. CyTOUYHBIE U TOJUYHBIE
putMbl. [Ipucnoco0aeHHOCTh OPTraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUHN KU3HU.

XKuznennsie Gopmbl opranu3MoB. [lonarue o xuszHeHHOW (opme. KuzHeHHBIC
(GopMBl pacTeHUI: JepeBbs, KyCTapHUKU, KYCTapHUUKH, MHOTOJICTHUE TpPaBbl,
onHosieTHUE TpaBbl. JKu3HeHHblE (OPMBI >KMBOTHBIX: THUAPOOUOHTHI, TE€OOMOHTHI,
a’poOnoHThl. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HH.



buotnueckue ¢akropbl. Buasl OMOTHYECKHX B3aMMOJEWUCTBUN: KOHKYPEHIIHS,
XUIIHUYECTBO, cuMOMO3 u ero ¢opmel. [lapasutusMm, Koomepauus, MyTyallHu3M,
KOMMEHCcalu3M (KBapTUPAHTCTBO, HaxJieOHMYecTBO). HeTpoduueckue B3aumMoaecTBus
(Tonuueckue, dopuueckue, dadpuueckue). 3HaueHne OUOTUYECKUX B3aUMOJACHCTBUI
JUISL CYIIECTBOBaHUS OPraHU3MOB B cpele oOuTaHus. [IpUHIMI KOHKYPEHTHOTO
VCKIIFOUEHHS.

JdemoHcTpauumn

Tabmuupr m  cxeMmbl: «Okoyiorndyeckue (akTope», «CBETOBOM  CHEKTp»,
«IKOJIOTUYECKHE TPYMIMbl >KUBOTHBIX IO OTHONIEHUIO K CBETY», «TEIUIOKpOBHbBIC
KUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIE», «DU3HOJOTHYECKHE aJanTaluu
KUBOTHBIX», «Cpenpl  0oOWTaHHWS  OpPraHu3MoB», «buonoruueckue  puUTMBDY,
«Kuznennoie (opmbl pacteHuil», «KuzHeHHbIe (OPMBI KUBOTHBIX», «IKOCHUCTEMA
IIAPOKOJINCTBEHHOTO JIeca», «IJKOCHUCTEMA XBOMHOro Jiecan, «llemu mnwuTtanus»,
«XumnHuuectBoy, «Ilapazutusm», «Konkypenuus», «Cumonos», «KommeHcammzmy.

O6GopynoBaHue: repdapuu paCTEHUNU U KUBOTHBIX, IPUCIIOCOOJICHHBIX K BIIMSHUIO
Pa3JIMUHBIX HKOJOTUYECKUX (HaKTOpOB, repOdapuu CBETOJNIOOUBBIX, TEHEIIOOUBBIX M
TEHEBBIHOCIIUBBIX PACTCHUM, CBETONIOOMBBIC, TEHETIOOWBBHIE U TEHEBBIHOCIUBHIE
KOMHATHBIE pPAaCTeHHs, TepOapuu ¢ KOJUICKIIUH TEIUIOMIOOMBBIX, 3UMOCTOMKUX,
MOpPO30YCTOMYUBBIX pACTEHUM, uydela NTUI] W 3Beped, repdapuu pacTeHH,
OTHOCSIIUXCS K Turpoduram, kcepopuram, mezopuraM, KOMHATHbIC PACTEHUS JAHHBIX
TPYII, KOJJIEKIIUN dKUBOTHBIX, OOUTAIONIUNX B Pa3HBIX Cpeaax, repObapuu v KOJUICKIUU
pacTeHHI W >KUBOTHBIX, OOJIAAIONIUX YepTaMU MPHUCIOCOOJICHHOCTH K CE30HHBIM
M3MEHEHHSIM YCJIIOBUH KU3HHM, TrepOapuu M KOJUICKIUM PACTCHUN W KUBOTHBIX
Pa3IUYHBIX JKU3HEHHBIX (HOPM, KOJUICKIIMU >KUBOTHBIX, YYaCTBYIOIIUX B Pa3IMYHBIX
OMOTUYECKHUX B3aUMOJICUCTBUSIX.

JlaGopaTopHasi padora «BbIsSBICHHE NPUCIOCOOTICHUN OPraHW3MOB K BIIUSHHIO
CBETa.

JlaGopaTopnasi padora «BbIsiBIIeHHE NPUCTIOCOOJICHUN OPraHW3MOB K BIIHUSHUIO
TEMIIEPaTypbI».

JlaGopaTopHasi pa6oTa « AHaATOMHYECKHE OCOOEHHOCTU PACTECHUHN U3 Pa3HBIX MECT
oOUTaHUSD.
Tema 8. Iko10rus BUA0B U MOMYJIANH

DKOJIOTUUECKHE XapaKTePUCTUKU Tomyssiinuu. [lomymnsius kak Owojgornyeckas
cuctemMa. Poib HEOMHOPOTHOCTH cpefbl, (HU3MYECKUX OaphepoB U OCOOCHHOCTEH
OuoJIoTMU BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI TOMYJISIITUN.
OcHOBHBIE TTOKa3aTeNld MOIMYJISIUU: YACIEHHOCTh, IJIOTHOCTh, BO3pAaCTHAs U IMOJOBas
CTPYKTYpa, POK1a€MOCTb, IPUPOCT, TEMIT POCTA, CMEPTHOCTb, MUTPAIIHSI.

Dkoyiornyeckasi CTpykrypa mnomyiasiuud. OLeHKa YHCIEHHOCTH TMOMYJISIHUU.
JluHamuka nomyiasiuuk W €€ peryisinus. buoTudyeckuii mNOTEHIUAN MOMYJISIIUU.
MogenupoBanue JUHAMHKUA Nonyiasinud. KpuBble pocTa YHUCIEHHOCTH MOIMYJISILIUAM.
KpuBbie BbDKHMBaHUS. Perymnsnus 4YHCIEHHOCTH TMOMYJSIHN: posb  (DaKTOpOB,



3aBUCSIIMX U HE 3aBUCAIIMX OT MJIOTHOCTH. DKOJOTUYECKUE CTpaTeruu BUAOB (I- u K-
CTpaTeruu).

[Tonsatre 06 skosoruyeckor Huile Buaa. Mecroooutanue. MHOTOMEpHAs MOJIETb
skonornyeckor Humu Jxk.M. XarumHcoHa. Pa3Mephl 3KOJIOTMYECKOW  HHUIIIM.
[TorenuuanbpHasg U peaIn30BaHHAS HUILIN.

Bun kak cucrema nonyssinuii. Apeanbl BUIOB. BUIBI U UX )KU3HEHHBIE CTPATETHH.
DKOJOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU MOBEACHUS W MUTpaAlMi KUBOTHBIX. BHoJIOrnyeckre WHBa3UU
Yy’>KEPOJHBIX BUOB.

JdeMoHCcTpanuu

[Toptper: Ix. . XaT4ynHCOH.

Tabmuet u cxeMbl:  «OKOJOTMYECKHE  XAPAKTEPUCTUKH  TMOIMYJISIIUN,
«IIpocTpaHCcTBEHHAs] CTPYKTypa MOMyIsuun», «Bo3pacTHbIe MUPaMUIbI MOMYJISLIUI,
«CKOpOCTh 3aCelICHHs] MOBEPXHOCTU 3€MJIM Pa3IMUHBIMU OpraHuzMamu», «Mojenb
skonoruyeckor Humm Jx. M. XataumHcoHay.

O6opynoBanue: repdbapun pacTeHUI, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucrnoco0ieHuss cCeMsiH paCTeHUH K pacCEIICHUIOY.

Tema 9. Iko10rus CO00IECTB. IKOJOTHIECKHE CHCTEMBI.

Coob6miecTBa oprann3mMoB. buorieHos u ero cTpykrypa. CBsS3u MEXy OpraHu3MaMu
B OHOIIEHO3E.

Oxocucrema kak oTkpbiTas cuctema (A. J[x. Tencnu). OyHKIIMOHANIBHBIE OJIOKH
OpraHu3MOB B JKOCHUCTEME: MPOJYLEHTH, KOHCYMEHTHI, peAyleHThl. Tpoduueckue
ypoBHU. Tpoduueckue 1enu u cetu. Adnoruueckue 0J0Kku d3xkocucTeM. [10uBbI U MBI B
sKkocucTtemax. KpyroBopoT BEIIECTB U MOTOK SHEPTUM B SKOCUCTEME.

OcHOBHBIC TIOKa3aTEJIM SKOCUCTEMBbI. buomacca u mNpoAayKIMs. IKOJIOTHUYECKUE
UPaMU/JIbI YHCEN, OMOMACCHl U SHEPTHH.

Junamuxa  sxkocucmem. Kamacmpoguueckue nepecmpotixu.  Daykmyayuu.
HamnpapieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. llepBuyHble WU
BTOPUYHBIC CYKIIECCUM U WX MPUUYUHBI. AHTPOTIOTCHHBIC BO3JCHCTBUS HA CYKIIECCHUHU.
KnumakcHoe cooOmiectBo. buopasHooOpa3zue W MOJHOTAa KPYroBOpoTa BELIECTB —
OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipupoansie 3KOCUCTEMBL. JKOcucmemvl 03€p U pek. IKocucmemvl Mopeu u
OKeaHo8. Ixocucmemvl MYHOP, 1eCO8, CMmenell, nyCmbitb.

AHTpOINIOTEHHBIE AKOCHUCTEMBI. ATrpo3kocucTeMa. ATpoueHo3. Paznmnuns Mexuay
AQHTPOTIOTEHHBIMU U IPUPOHBIMU SKOCUCTEMaMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opozackas ¢uopa u
dayna. CunHaHTponuzanus ropojckoil ¢dayHbl. buojornueckoe U XO35UCTBEHHOE
3HAYCHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJCHCTBHM OpPraHU3MOB B
aKocHucTeMax. Poib kackaono2o s¢hgpexma u 8u008-30upuxamopos (Kiouesvix 6U008) 6
@yHKyuoHuposaruu sxocucmem. IlepeHOC SHEPTHMH U BEIIECTB MEXKIY CMEKHBIMU



DKOCHCTEMAMH. Y CTOWYMBOCTh OPraHUW3MOB, NOMYJSALIMH M 3KOCUCTEM B YCIOBHSX
€CTECTBEHHBIX U aHTPOIOTC€HHBIX BO3JEHCTBUH.

Mexanuszmvl  6030eticmeus 3a2psA3HEHUll PA3HLIX MUNOE HA CYOOPSAHU3MEHHOM,
OpP2aHUIMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbI IKOJLOSUUECKO20
HOPMUDOBAHUSL  AHMPONO2EHHO20  8030elicmaus.  MeTofoaorus  MOHUTOpPUHTA
€CTECTBEHHBIX U aHTPOIIOI€HHBIX IKOCUCTEM.

JdemoHcTpauumn

[Toptper: A. JIxx. Tencnu.

Tabmuupl u cxembl: «CTpykTypa OMOLIEHO3a», «DKOCUCTEMA IIMPOKOJIUCTBEHHOTO
jeca», «IKOCUCTEMA XBOWHOIrO Jecay, «DyHKIMOHAIbHBIE TPYNIBI OPraHW3MOB B
skocucreMe», «Kpyrosopor BemectB B 3kocucteme», «llenu nurtanus (mactOumHasi,
JIETpUTHAS)», «IKOJOrMYecKas MNupaMuja 4Yucen», «IKOJOTUYecKas MHpaMuja
onomaccel», «OJKoJIOTMUECKass nupamuaa sHepruw», «OOpa3oBanue 00i0Ta»,
«IlepBuunas cykneccusi», «BoccraHoBneHue neca mnocie mnoxapa», «IKOCUCTEMA
o3epa», «ArpoueHos», «KpyroBopor BemIECTB M IOTOK 3HEPIMM B arpoLeHO3e»,
«IIpumepbl ypOOIKOCHCTEM.

O6opynoBanue: repOapuM pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Yydella MTULl U
3Bepel, repOapuu KyJIbTYPHBIX M JUKOPACTYLIUX PACTEHMH, aKBapuyM KaK MOJEIIb
SKOCHUCTEMBI.

IIpakTuyeckas padora «3yuenue u onucanue ypO03KOCUCTEMBD.

JlaGopaTtopnass pabora «M3ydyeHue pasHOOOpa3usi MEJIKUX TMOYBEHHBIX
YIEHHUCTOHOTHX B Pa3HbIX 3KOCUCTEMAX).

JIKCKypeHsl «IKCKYypCHs B TUIIMYHBIN OHOreoeHo3 (B AyOpaBy, Oepe3HsK, eIbHUK,
Ha CYXOJI0JIbHBIN UM TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypeust «IKCKypcHUs B arposKocucreMy (Ha Tojie WIM B TEIUIMYHOE
XO0351CTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buochepa — oOmennanerapHas o00oJiouka 3eMiid, TH€ CYIIECTBYeT WU
CyllIeCTBOBaJia >XM3Hb. Pa3BuTue mpenacraBieHuit o Ouochepe B Tpymax . 3rocca.
Yuenue B. U. Bepnaackoro o ouocdepe. O6nactu Ouochepsl u e€ cocras. Kupoe
BeIIeCTBO Ouochepsl u ero PyHKITUN.

3aKOHOMEpPHOCTH cymiecTBoBaHusi Ouocheprl. OcobeHHocTn OMochepbl Kak
rnodanpHOM 3KocucTeMbl. [luHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTs
BEIIECTB U OHMOT€OXMMHUYECKHE LHMKIBI (yrieponaa, a3ora). PUTMHUYHOCTH sIBJICHMI B
ouocdepe.

3oHasbHOCTE OMochepnl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIpa,
XBOIHBIC Jieca, CMEIIAaHHbIE W LIUPOKOJUCTBEHHBIE Jieca, CTENH, CaBaHHbI, MyCTHIHHU,
TPOMMYECKHE JIECa, BBICOKOTOPhS. Kimmar, pacTUTENbHBIA U KUBOTHBIM MUP OHOMOB
CyILN.

CtpykTrypa ¥ (YHKIMS >KUBBIX CHUCTEM, OLEHKA MX PECYpPCHOIrO MOTEHIHaIa U
ouocdepHbIX QYHKITHI.

JdeMoHCcTpanuu



[Toptpetsi: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuubr u cxemsl: «l'eochepsr 3emnn», «KpyroBopor azora B NpuUpOIE»,
«KpyroBopor yriaepoma B npupone», «KpyroBopor kuciaopoga B IMPHUPOAE»,
«KpyroBopoT Bozabl B npupoae», «OcHOBHbIE OMOMBI cyminy, «KnumaTudeckue mosica
3emnn», «TyHapa», «Taliray, «CMmemanHbii Jjec», «lIIUpOKOIMCTBEHHBIN JIECH,
«Crenby, «CaBanHay, «IlycTeiHm Y, « Tponuyeckuii iecy.

O6opynoBanwue: repdbapun pacTeHUI pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. HestoBek M OKpyKa0OLIAs cCpeaa

DKOJIOTHUECKHE KPU3WCHI M WX MPUYMHBL. Bo3meicTBue uenoBeka Ha Omocdepy.
3arps3HEeHHE BO3IYIIHOW cpenbl. OxpaHa BO3AyXa. 3arps3HEHHE BOIHOU CpEBbL.
Oxpana BOIHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa IOYBEHHBIX PECYPCOB.
N3meHenune knmuMmara.

AHTpOIIOTEHHOE BO3JCHCTBUE HAa PACTUTENBHBIA W >KUBOTHBIM mup. Oxpana
PAaCTUTENBLHOTO U )KUBOTHOTO Mupa. OCHOBHBIE TPUHIIMITBI OXpaHbl Mpupoibl. KpacHbie
kHUru. Ocobo oxpansemble npupoansie Tepputopun (OOIIT). boranuueckue canapl u
300JI0THYECKHUE TTAPKH.

OCHOBHBIE TPUHLHUIBI YCTOWYMBOTO PA3BUTUS YEJIOBEYECTBA U  IMPUPOIBL.
PanmonansHOoe NPUPOAOIOJIB30BAHNE U COXPAHEHUE OMOJIOIMYECKOro pa3HooOpasus
3emiu. OO1IME 3aKOHOMEPHOCTH TI100aIbHBIX 3KOJOTUYECKUX KpU3HCOB. OCOOEHHOCTH
COBPEMEHHOTO KPU3HCA U Er0 BEPOATHBIE IMOCIEACTBHS.

Pa3zBuTe METONOB MOHHMTOpHWHIA PA3BUTHS OMACHBIX TEXHOTEHHBIX IPOLECCOB.
Cucmemnvie ucciedosanus nepexooa K pecypcocoepezaroujeii U KOHKypeHmocnocooOHou
sHepeemuxe. buonocuueckoe  pasznoobpasue u  6uopecypcvl. Hayuonanvnvle
uHgopmayuonHvle cucmemvl, obecneuusaouue 00Cmyn K ungopmayuu no cOCmosHuIO
omoenbHuIX 6008 U dkocucmem. OCHOBbI IKOpeaOUNUMAYUU IKOCUCEM U CHOCO008
O0pvObL ¢ buonospedcoenusmMU. Pexonempykyus MOpcKux u Ha3eMHbIX 9KOCUCTEM.

JdemoHcTpanuun

Tabmuupbl M cxembl: «3arpsi3HeHue arMmocdepbl», «3arpsi3HEHUE THIPOCPEPH»,
«3arpsizHeHue nouBbl», «llapHukoBbIl 3pPekT», «Ocobo oxpaHseMble NPUPOIHBIE
TeppUTOpUN», «Moaenn ynpasisseMoro Mupa.

Oo6opynoBanue: pororpadun oxpaHseMbIX paCTeHUHN W KUBOTHBIX KpacHOU KHHUTH
Poccutickon ®enepanuu, KpacHol KHUATH peruoHa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA HIPOI'PAMMBI 110
BHOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiamBaeT TpeOOBaHMS K pe3yabTaTaM OCBOSHUS 00YUYaIOIIUMHUCS
porpaMM CpeIHero o0mero oOpa3oBaHUs: JWYHOCTHBIC, METANpPEAMETHBIC U
MpeIMETHBIE.

B cTpykType JIUYHOCTHBIX pE3yJbTaTOB OCBOEHUS MPOTrpaMMbl MO OHOJIOTHH
BBIJICJICHBI CJIEYIOLIME COCTABJISAIONIME: OCO3HAHUE OOYYalOUIUMMHUCA POCCHUICKOMN
IrPaXIAHCKOM HIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTU H
CaMOOTIPEICNICHUIO, Haiuyue momueayuu K oOy4eHHUIO OWOJIOTHH, yeleHanpagieHHoe
pazéumue BHYTPEHHUX YOEKIICHHI JIMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH M
HCTOPUYECKUX Tpagulid pa3BUTUA OHOJOTUYECKOTO 3HAHWS, 20MOBHOCHMb U
cnocobnocms 00YUYaIOIINXCS PYKOBOACTBOBATHCS B CBOEH JEATEIBHOCTU 1IEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAaMHM, MPUCYIIUMH CHUCTEME OHOJOTUYECKOTO 00pa3oBaHUs,
Hanudue npasoco3HAaHUs dKOJOTUYECKON KYJIbTYpPbl, CHOCOOHOCMU CMABUMb UETU U
CTPOUTH )KU3HECHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl MO OHOJOTHUU JOCTUTAIOTCS B
€MHCTBE Yy4yeOHOM W  BOCHHUTATEIBHON  JEATEILHOCTH B  COOTBETCTBUM C
TPAAUIIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMU, HUCTOPUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, TNPUHATHIMU B OOIIECTBE MpaBWIaMUd M HOPMaMH
MOBEJACHUS W CHOCOOCTBYIOT IIpolleccaM CaMOINO3HAHUS, CAMOBOCIHMTAHHUS W
CaMOpa3BUTHSA, Pa3BUTHUSI BHYTPEHHEN MO3UIMHU JIMYHOCTH, TATPUOTH3MA U YBAKEHUS K
3aKOHY M MPABOMNOPSANKY, YEJIOBEKYy TpyJa M CTaplIeMy IOKOJEHUIO, B3aUMHOIO
yBaKEHUsI, OEpEeKHOTO OTHOIICHUS K KYJIbTYpHOMY HACICAUI0 € TPaAUIHUAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickor Denepanuu, OpUpPOAE U OKPYNKAOIIEH
cpene.

JIngyHOCTHBIE pE3yJbTaThl OCBOCHUS Yy4eOHOTO mnpenMera «buonorus» TOJKHBI
OTpaXkaTh  TOTOBHOCTh U  CIIOCOOHOCTh  OOYYarIIUXCS  PYKOBOJCTBOBAThCS
chOpMHUPOBAHHOW BHYTPEHHEHW TO3UIMEH  JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHUEHTaIuH, MO3UTHBHBIX BHYTPEHHHUX yOEKIEHUH, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCTBa, PACHIMPEHNUE KU3HEHHOTO OIIhITa
U OmbITa [JEATCJIBHOCTH B TMPOLECCe peald3alldd OCHOBHBIX  HamlpaBJeHUU
BOCITUTATEILHOM JIESITEILHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOPMUPOBAHHOCTh TPAKIAHCKON TMO3UIIMU OOYyYaloIIerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

OCO3HaHWE CBOMX KOHCTHTYIIMOHHBIX TpaB W OO0s3aHHOCTEH, YBOXKCHHE 3aKOHA U
MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW MESITEIBHOCTH NPHU CO3JAaHUU YUEeOHBIX
IIPOEKTOB, PEIICHUU YUYE€OHBIX W MMO3HABATENIbHBIX 3aJ1ay, BHIOJHEHUU OMOJOTHYECKUX
AKCIIEPUMEHTOB;



CIIOCOOHOCTh OMPEACNSITh COOCTBEHHYIO MO3UIIMIO MO OTHOIICHHIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YyMEHHUE YUYUTHIBATh B CBOMX JCHCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEM C pa3HBIMU YOEKIECHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMHU U
COLMAIBHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBIMOJHEHUS YYCOHBIX,
MO3HABATEJbHBIX M UCCIEA0BATEIbCKUX 3aa4, YBAKUTEIHHOTO OTHOIICHHUSI K MHEHUIO
OTITMIOHEHTOB TIPH OOCYKICHUN CITIOPHBIX BOMIPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCHUMCKONW Tpa)KJaHCKOW HISCHTUYHOCTH, IaTPpUOTHU3MA,
YBOKEHHUSI K CBOEMY HAapOjy, YyBCTBa OTBETCTBEHHOCTH Iepen PoauHOM, TOpaoCTH 3a
CBOM Kpal, CBOW PoauHy, CBOM S3BIK M KYyJIbTYpy, HpPOIUIOE W HACTOSIIEE
MHOTOHAIlMOHAJIBbHOT0 Hapoaa Poccnu;

[IECHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEAUI0O U MaMSITHUKAM IPUPOJIbI,
TOCTHXKEeHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTH OIICHUBATh BKJIAJ POCCUUCKHX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOTHH, IOHMMaHUS 3HAYCHHUST OMOJIOTMH B IMO3HAHWM 3aKOHOB IIPUPOIBI, B KU3HHU
YeJIOBEKa U COBPEMEHHOIO 00IIIEeCTBa;

uaerHas yOexXJIEHHOCTb, TOTOBHOCTh K CIyXeHHUIO u 3ammure OTtedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW pOCCUNCKOTO HApO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYACH Ha MOPATLHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOIIICHHE K CBOUM POAUTENSM, CO3/IaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPUHATHS LEHHOCTEH CEMEWHOW JKU3HHU B COOTBETCTBUH C TPATUIUSIMHU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYAas OCTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAHUE YMOIIMOHATBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQ)KEHHIO B PA3HBIX BUIaX UCKYCCTBA, CTPEMJICHUE MPOSBIISITH
KaueCcTBa TBOPUYECKON JTUYHOCTH;

5) ¢usunyeckoro BocnuTaHUsl, (OPMHMPOBAHUS KYJLTYPbl 30POBbS U
IMOLMOHAJIBLHOIO 0JIaroNmoJIyYns:

MMOHMMAaHUE W peajau3amus 3J0poBOro m 0e30macHOro obpasa >XKM3HH (310pOBOE
MMUTaHUE, COOIOJICHHE TUTHEHWYECKUX IPABHJI U HOPM, COaJaHCHPOBAHHBIA PEKUM
3aHATHI U OTNbIXa, peryisipHas Gu3ndeckass akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO



U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY W TICHXUYECKOMY
310POBBIO;

NOHUMaHUE LEHHOCTH MpPaBUJI MHAUBUAYAJIBHOTO U KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTyallUsX, YTPOKAIOIINX 30POBBIO U )KU3HHU JIFOAEH;

OCO3HaHWE TMOCHEACTBUH UM HENPUITHS BPEAHBIX TMPUBBIYEK (YMOTpeOsieHus
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYAO0JIIO0HE;

FOTOBHOCTb K AKTMBHOM JICSITEIBHOCTH TEXHOJOTMYECKOM W  COLMAIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh HWHUIIMUPOBATH, IUIAHUPOBATH M CaMOCTOSATEIHHO
BBITIOJIHATD TAKYIO JEATEIbHOCTD;

UHTEpPEC K pas3iuyHbIM cdepaMm MNpoPecCHOHAIBHON MACSITENIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIN BBIOOP Oynymied npodeccuu U peain30BbIBATH COOCTBEHHBIC
KU3HEHHBIE TUUIaHbI,

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSHKEHHUH
BCEM KU3HU,

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK MCTOYHUKY >KM3HU Ha
3emiie, OCHOBE €€ CYyIIECTBOBAHMS;

MOBBIIIIEHWE  YPOBHS  JKOJOTMYECKOM  KYJIbTYpbl: NPUOOPETEHHE  OIbITa
IJIAHUPOBAHMS NMOCTYNKOB U OLICHKH MX BO3MOXHBIX MOCJEACTBUN I OKpYKarolen
cpensl;

OCO3HaHHE II100ATIBHOTO XapaKTepa IKOJIOTUUECKUX MPOOIeM U yTel UX PeIICHHUS;

CIIOCOOHOCTH HCITOJIb30BaTh MPUOOpETaeMble MPU HU3yYEeHWH OWOJIOTHU 3HAHUS U
YMEHUS TIPU PEUICHUU TPOOJIEM, CBA3AHHBIX C PAIIMOHAIBLHBIM MPUPOIONOIB30BAHUEM
(coOmroneHue TmpaBWJI TIOBEACHUS B MPUPOJIE, HAMPABIECHHBIX HAa COXPaHEHHE
paBHOBECHUS B 9KOCHCTEMAaX, OXpaHy BHJIOB, YKOCUCTEM, Orocdepsl);

AKTUBHOE HENPUATHE JEUCTBUM, INPUHOCAIIMX BpEl OKPYKAOLIEH NPUPOIHON
cpele, yMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTHMYECKUE TOCIIEACTBUS
MNPEINPUHUMAEMBIX JEUCTBUNA U MIPEAOTBPALIATh UX;

HaJMYUE Pa3BUTOTO SKOJOTMUYECKOTO MBIIIJIEHUS, IKOJIOTUYECKOU KYJIbTYPhI, OIbITA
NEATEIIBHOCTH JKOJIOTMYECKOW HAINpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS MMHU B
[M03HABATEJIbHOW, KOMMYHHUKATUBHON W COLIMATIBHOW MPAKTUKE, TOTOBHOCTU K YYaCTHIO
B MIPAKTUYECKON NEATEIbHOCTH SKOJIOTMYECKON HAMPABICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAyKU M OOIIECTBEHHOW MPAaKTUKH, OCHOBAaHHOTO Ha JAHaiore KyJbTyp,
CITOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEpUICHCTBOBAHUE S3BIKOBOM M YHUTATENbCKOM KYyJIbTYpbl KakK CpeJCTBa
B3aUMOJICHCTBUS MEXKY JIFOAbMU U MMO3HAHUS MUPA;

MOHUMaHue crenudUK OMOJIOTHN KaK HAyKH, OCO3HAHMS €€ poyid B POpMUPOBAHUH
pPalMOHAJIBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUU IIeJIOCTHOTO MpPEACTaBlICHUs 00



OKpY’)KafoIlleM MHpE KaK O ©IUHCTBE IPHPOJbI, YeJOBeKa M OOINeCTBa, B TO3HAHUU
NPUPOAHBIX 3aKOHOMEPHOCTEH M pEHICHUU TMPOOJeM COXPaHCHHS MPHUPOTHOTO
paBHOBECHS;

yOeXKIEHHOCT, B 3HAYMMOCTH OWOJOTUM IS COBPEMCHHOW ITUBHMIJIM3AIIHM:
oOecIieueHUsT HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3JaHUC IEPCICKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX peIIaTh PECYpPCHBIC MPOOJIEMbI Pa3BHTHS YEIOBEUYCCTBA,
MOWCKa TyTeHd BBIXOJA W3 TJOOAIBHBIX 3KOJOTHYCCKUX TPoOJIeM W oOecreueHUs
nepexojia K yCTOWYMBOMY Pa3BUTHIO, PAallMOHAIEHOMY HCIOJB30BAHUIO MPUPOIHBIX
pecypcoB 1 (hOPMHUPOBAHHMIO HOBBIX CTaHJIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYCHUHU OWOJIOTMYECCKUX 3HAHWUK B IICNISIX ITOBBIIICHHS
oOmmell KyJBbTYphl, €CTCCTBEHHO-HAYYHOM TI'PAMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKIIMOHATBHOM TPAMOTHOCTH OOydYaromuxcs, (GOPMHPYEeMOM TP H3yYCHHUH
OnoJoruy;

MOHMMAaHHE CYIITHOCTH METOJIOB ITO3HAHMSI, HCITOJIb3YEMbIX B €CTCCTBCHHBIX HAYKaX,
CIIOCOOHOCTH HCITOJIb30BaTh IOJydacMbIe 3HAHUS JIJIS aHAJIU3a U OOBSICHECHUS SBJICHHIM
OKpY)KalOIIEr0 MHpa W TPOUCXOASAIIMX B HEM UW3MCHEHUH, YMCHHE JeiaTh
000CHOBaHHBIC 3aKIIOYCHUS Ha OCHOBE HAy4YHBIX (DAKTOB M HUMCIOIIMXCS JAHHBIX C
ICJTBIO TTOJTYYCHHS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITCIIBHO MCIIOIb30BaTh OMOJOTUYCCKHUE 3HAHMS IS PCIICHHUS
po0JIeM B PeasIbHBIX JKH3HECHHBIX CHTYAIHIX;

OCO3HAaHWE I[IEHHOCTH HAyYHOW JIeATEIBbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MIPOSKTHYIO ¥ HCCIIEA0BATEIbCKYIO ISATECIbHOCTh MHIUBHIyaJIbHO U B TPYIIIIC;

TOTOBHOCTH M CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTHBHOMY ITOJTYYCHHUIO HOBBIX 3HAHHWI 10 OMOJIOTUU B COOTBETCTBHHM C KM3HCHHBIMU
OTPEOHOCTSIMU.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3yibTaThl OCBOCHHMsI ydeOHOTO TmpeameTa «buomorus
BKJIFOYAIOT: 3HAUYMMbBIE i1 (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIONIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIICHAYYHBIE TMOHSATHSA, OTpakKaIoUue
[IEJIOCTHOCTh HAyYHOW KApTUHBI MHpAa U CHCHUPUKY METOJOB IO3HAHMS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, JHEPTHsl, SBIICHHE, TMPOIIECC,
CHUCTEMa, Hay4HbId (aKT, TPHUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsI,
UCCJICIOBaHNEe, HAOJIOJEHNEe, M3MEPCHHE, SKCIEPUMEHT W JPYTHE), YHHBEPCATbHBIC
ydeOHbIE  JEWCTBUS  (TIO3HABaTeNbHBIC, KOMMYHHKATUBHBIC,  PETYJSATHBHBIC),
obecneunBarone ¢GopmupoBaHue GYHKIIMOHAIHLHONM TIPaMOTHOCTH M COIUMAIbHOU
KOMITETCHIIMM O0YYaIOMIUXCs; CIIOCOOHOCTh 0OYyYaronIuXcsi UCTIOJIb30BaTh OCBOCHHBIE
MEXIUCITUTUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUS W YHUBEpPCAJIbHBIE Y4eOHBIC
JIEVUCTBUS B MMO3HABATEILHON U COIMAIBHOM MPAKTHUKE.

B pesynbraTe u3ydeHuss OMOJOTMM Ha YPOBHE CpEHEr0o OOIIero oOpa3oBaHUs Yy
oOyuaromierocs OyayT cpopMHUpOBaHBI TMO3HABATEIbHBIE YHHUBEpCAJIbHbIE Yy4eOHBIC



JCHCTBHUS, KOMMYHHKAaTHUBHBIE YHUBEpCAJIbHbIE Y4e€OHBIE ICHCTBHS, PETYJISTUBHBIC
YHHUBEpCaJIbHbIE YUEOHbIE IEHCTBUSA, COBMECTHAS AESITEIBbHOCTb.

MertanpeaMeTHble  pe3ysbTaThl  OCBOEHMSI  IPOIPaMMbl  CPEAHEro  OOLIEro
oOpa30BaHMsI TOJKHBI OTPAXkKAaTh:

OBiaeHue YHMBEPCAJIbHBIMH Y4eOHBIMH ITO3HABATEIbHBIMHU ACHCTBUAMM:
1) 6a3oBbIe JJOrHYeCKHE e CTBUSI:

CaMOCTOSITENIbHO (OPMYJIUPOBATh U AKTyaJIM3UpPOBaTh MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOCHHWH 3HAHWW NPHUEMBI JIOTHYECKOTO MBIIUICHUA (aHAIN3a,
CHUHTE3a, CpaBHEHUs, KilaccUPUKauu, O0O0OOIIEHHS),  PACKPBIBATH  CMBICH
OMOJIOTrMYECKUX MOHATHH (BBIIEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIUBATH CBS3U
C IPYTUMU MOHATHUSAMU);

ONpEeNeNATh LN ACITeIbHOCTH, 3aaBasi MapaMeTpbl U KPUTEPUH UX TOCTHXKECHHS,
COOTHOCHUTB PE3YyJIbTAThI IEITEIbHOCTHU C MOCTABJIICHHBIMU LESIMU;

HCIIOJIb30BaTh OMOJIOrMYECKUE MTOHATHUS JIJIs1 OOBSICHEHUS (DAKTOB U SABJICHHUM KMBOM
MIPUPOIBL;

CTPOUTH JIOTUYECKUE DPACCYXKJEHUS (MHAYKTUBHBIC, E€AYKTUBHbIC, IO AHAJIOTUM),
BBISIBISITh 3aKOHOMEPHOCTM M TPOTUBOPEYHS B PACCMAaTPUBAEMBIX SIBICHUSX,
(opMyIMPOBATH BBIBOJIbI U 3aKJIFOUEHUS;

MPUMEHATh CXEMHO-MOJIENIbHBIE CpEACTBA JUIsl NPENCTABICHUS CYIIECTBEHHBIX
CBA3EH M OTHOILLIEHUU B U3y4aeMbIX OMOJIOrMYECKUX OOBEKTaX, a TAKKE MPOTHBOPEUUI
Pa3HOIO POJia, BBISIBIEHHBIX B PA3IMYHBIX HH(OPMAILIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUJIaH pELIEHUs NpoOseMbl C YYETOM aHajdu3a HMEIOIIMXCS
MaTepUAJIBHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEJIBHOCTh, OLIEHHWBAaTh COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEACTBUI AEATEIBHOCTH;

KOOPAMHUPOBATh U BBINOJHATH PabOTy B YCJIOBUSIX PEANbHOIO, BUPTYaJIbHOI'O U
KOMOMHHPOBAHHOTO B3aMMO/JICHCTBHS;

pa3BUBATh KPEATUBHOE MBIILJIEHUE TP PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBHUS:

BJa/IeTh HAaBbIKAMU Yy4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHON JeATeIbHOCTH,
HaBbIKaMU pa3peleHus npodiieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY
ITIOMCKY METOJOB PEIICHMs MPAKTHUYECKHX 3a7ad, MPUMEHEHHUIO Pa3JIMYHbIX METOJ0B
ITO3HAHMS;

UCIOJIb30BaTh Pa3JIMYHbIE BUJIBI IEATEILHOCTH MO MOJYYEHUIO HOBOTO 3HAHMSI, €r0
UHTEpIpETalny, MPeoOPa30BAHNUIO U IPUMEHEHHUIO B YUEOHBIX CUTYallUAX, B TOM YHUCIIE
IIPU CO3/1aHUU YYEOHBIX U COIMATBHBIX IPOEKTOB;

(GopMupoBaTh Hay4yHBId THUI MBIIUICHUS, BIAJAETh HAYYHOM TEPMHHOJIOTHEMH,
KJIFOUYEBBIMU MMOHATUSMH U METOAAMM;

CTaBUTH U (POPMYJIHPOBATH COOCTBEHHBIE 3a]]a4l B 00Pa30BaATEIIbLHON JIEATEITLHOCTH
Y KU3HEHHBIX CUTYalUsIX;



BBISIBJISITh IPUYMHHO-CIIE/ICTBEHHBIE CBSI3U U aKTyalIM3UpPOBATh 3a7ady, BBIIBUTaTh
rUnoTe3y e€ peleHus, HaxXoAUTh ApIYMEHTHI JUIsl J0Ka3aTeIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TOJYUYECHHBIE B XOJI€ PEIICHMs 3aJaud pPe3yJIbTaThl, KPUTUUYECKU
OILICHUBATh UX JIOCTOBEPHOCTb, TPOTHO3UPOBATH K3MEHEHHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh LIeJICHANPABICHHBIN MOUCK MEPEHOCA CPEACTB U CIIOCOOOB JACHCTBUS
B MTPO(ECCUOHAIIBHYIO CPEY;

YMETh IMEPEHOCUTh 3HAHMWS B [O3HABATEIbHYI0 M MPAKTUYECKYID 00J1acTh
KU3ZHENIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJIEH, MIPEJIaraTh OPUTHHANIbHBIE MTOAXOAbl U PEIICHHUS], CTABUTD
MpoOJIEMBI U 3a/1a4U, IOMYCKAIOIINE aJIbTEPHATUBHBIE PELICHUS.

3) pabora ¢ undpopmauueii:

OpUEHTHUPOBAThCA B PAa3IUYHbIX HCTOYHHKAX HH(popManuu (TEKCTe Y4YEeOHOro
nocoOus,  HAay4YHO-TIOMYJSIPHOM  JUTEepaType, OHOJOTMYECKHX  CJIOBapAX U
CIpaBOYHMKAX, KOMIBIOTEPHbIX 0a3ax JaHHbIX, B VHTepHere), aHaIM3UpOBATH
MH(POPMAIUIO PA3JIMYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTUYECKU OLIEHUBATH €€
JIOCTOBEPHOCTh U HENPOTUBOPEUNBOCTB;

(opMyIMpPOBATH 3aIPOCHI M MPUMEHATh Pa3JIMYHbIE METOJbI MPU MOMCKE U 0TOOpE
Ouosiornyeckor nHPopmMaIu, He0OXOAUMOM JJIsl BBEITIOJIHEHUST yU€OHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  MCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUW, COBEPILIEHCTBOBATh KYJIbTYpY AaKTUBHOTO WCIOJIb30BAHUS Pa3IUYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSTENILHO BHIOMPATh ONMTUMANIbHYIO (hOpMY TMpECTaBICHUS OHMOJIOTHYECKON
uHpopmaIuu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U PYTOE);

UCIIOJIb30BaTh HAYUYHBIM SI3bIK B KAYECTBE CPEJCTBA MpH paboTe ¢ OHOJIOrMYecKOil
uH(popmanuen: TpUMEHATh XUMHUYECKHE, (PU3NYEeCKHe W MaTeMaTU4YeCKHe 3HaKu M
CHUMBOIJIBI, bopmybl, ab0peBHaTypy, = HOMEHKJIATypy,  HCIOJb30BaTb U
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIIMYECKHE CPEJCTBA HATJISAIHOCTH;

BJIQJICTh HABBIKAMH PACIIO3HABAHUS M 3aAlIUThl MHQPOpMalUU, UHPOPMAMOHHON
0€30MacCHOCTH JIMYHOCTH.

OBJajieHue YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMHM J1€CTBUSIMU:
1) o6menmue:

OCYUIECTBJISITh KOMMYHHMKAllUA BO BceX cdepax *KU3HM, aKTUBHO y4acTBOBATH B
JMAJIore WM JUCKYCCUU MO CYIIECTBY 00CYK1aeMOi TeMbl (YyMEHHUE 3a/1aBaTh BOMPOCHI,
BBICKA3bIBaTh CYXKJICHHMSI OTHOCHUTEIBHO BBINOJIHEHMSI TpeajiaraeMo  3ajaaud,
YUUTBHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3MIMH JPYTUX YYAaCTHUKOB JAMAJIOTa WM
JUCKYCCHH);

pacrno3HaBaTh HeBepOaJIbHbIE CPEACTBA OOIICHUS, TIOHUMATh 3HAU€HHE COLIMATIbHBIX
3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS! KOH(MIUKTHBIX CHUTYyallMi, YMETh CMSr4arhb
KOH(MDJIMKTHI U BECTU NIEPETOBOPHIL;



BJIQJIETh PAa3IMYHBIMH crmoco0aMu OOLIEHUS M B3aUMOACWUCTBHS, IOHUMATD
HaMEpEeHUs APYTUX JIOJEH, MPOSBIATh YBAKUTEILHOE OTHOIIEHHE K COOECETHUKY U B
KOppeKTHO popme hopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO HU3J1araTh CBOKO TOUYKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX
CPEACTB.

2) cCOBMeCTHAs eSATeJIbHOCTh:

MOHUMATh M UCHOJB30BaTh MPEUMYIIIECTBA KOMAHAHON U UHIWBUIYaTbHOU pabOThI
P PEIICHNN OMOJIOTHYECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh TPUMEHEHUS
IPYNMIOBBIX (HOPM B3aUMOJICHCTBUS MPU PEIICHUH Y4eOHOIl 3a1a4u;

BBIOMpPATh TEMATUKY U METOJIbl COBMECTHBIX JEUCTBHUI ¢ YUETOM OOIIUX MHTEPECOB
Y BO3MOKHOCTEU Ka)KJ0TO YieHa KOJUIEKTHBA;

NPUHUMATh LEJU COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBAaTh U KOOPAMHUPOBATh
JNEUCTBUA TO €€ JOCTHXKEHHMIO: COCTaB/AITh IUIAH JACHCTBUHM, pacnpenessitTb pOiH C
y4€TOM MHEHHI YYaCTHUKOB, OOCYK/1aTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAueCTBO CBOErO BKJIA/Ja M KaXKJIOrO yYaCTHHKA KOMaHIbl B OOIIMIA
pe3ynbTaT 1Mo pazpadOTaHHBIM KPUTEPHSIM;

opeajaraTb  HOBBIE INPOEKTHI, OLEHWBATh HJEW C [O3UIUM  HOBH3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh NO3UTUBHOE CTPATETMYECKOE IOBEACHHUE B PA3JINUHBIX CUTYyalUsX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHULIMATUBHBIM.

OByaieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:
1) camoopranu3anusi:

MCIIOJIb30BaTh OMOJOTUYECKUE 3HAHMS ISl BBIABJICHHS MPOOJEM M UX PEUICHUS B
KU3HEHHBIX U YU€OHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHWM LIEIEBbIE U CMBICIIOBBIE YCTAHOBKH B
CBOMX JICMCTBUSAX U MOCTYIIKaX MO OTHOIIEHUIO K KUBOH MPUPOLE, CBOEMY 310POBBIO U
3I0POBBI0 OKPYKAIOIINX;

CaMOCTOSATENIbHO ~ OCYIIECTBJISITH  MO3HABATEIbHYIO  JESTENbHOCTb, BbISBIATH
npoOJsieMbl, CTaBUTh U (HOPMYJIHPOBAThH COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEeATENbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH PEIHICHUs NpoOJieMbl € Y4ETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieNaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBATH €ro, OpaTh OTBETCTBEHHOCThH 3a
pelieHue;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U TPOSBICHHUIO IIMPOKOW JIPYAULMU B Pa3HbBIX
o0JjacTaxX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa30BaTENbHBI W KYyJIbTYpPHBIN
YPOBEHb.

2) CAaMOKOHTPOJIb:



JaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBbI B JIE€SITEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJa/IeTh HABBIKAMHU TIO3HABATENHHON pedieKCHUH Kak OCO3HaHUSl COBEPILAEMbIX
JEUCTBUN U MBICIUTENBHBIX MPOIIECCOB, UX PE3YyJIbTATOB U OCHOBAaHUM, UCIOJIb30BATh
npuémbl pedIeKCUr JUTsl OLIEHKH CUTYallld, BIOOpA BEPHOTO PEIICHUS;

YMETh OLIECHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEHIEHUS IO UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX [P aHAJIM3€E PE3YIbTATOB JEATEIbHOCTH;

3) npuHsATHE ceOsl ¥ APYTUX:

MIPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATK! U JJOCTOMHCTBA;

OPUHUMATh MOTHUBBI U @pPTYMEHTHI IPYTUX MPU aHATU3€ PE3YIbTaTOB JI€ATEIbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIMOKH;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € TTO3ULIUU JPYTrOro YyeaoBeKa.

HNPEAMETHBIE PE3YJIBTATHI

[IpenMeTHbIe pe3yabTaThl OCBOCHUS COAEpKaHUsI yueOHOro npeamera «buonorus»
Ha yriayOJIEHHOM YpPOBHE OPUEHTHPOBaHBI Ha obOecrnedeHue mpoPuibHOTO OOy4eHUs
oOyuaroruxcst 6vosorud. OHU BKJIIOYAIOT: crelupuyecKkue sl OMOJIOTMH Hay4yHbIE
3HaHWS, YMEHUS U CHOCOOBl JEUCTBUI 1O OCBOCHHIO, WHTEPHpPETAllMN U
npeoOpa3oBaHUI0 3HAHWM, BUABI JIEATEILHOCTH MO TMOJYYEHUIO HOBBIX 3HAHUM U UX
MIPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, & TAKXKE B PEAJbHBIX >KM3HCHHBIX CUTYalIMSIX.
[IpenMeTHbIE pe3yabTaThl MPEACTABICHBI IO TOJaM U3yUYCHHUS.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOro npeamera «buonorus» B 10 knacce
JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE€ W POJM OMOJIOTMH B CHCTEME €CTECTBEHHBIX
HayK, B (QOPMUPOBAHUU E€CTECTBEHHO-HAYYHON KApTHUHBI MUpPa, B MO3HAHUU 3aKOHOB
OPUPOABl W PEIICHUH TMPOOJEM PAIMOHATBLHOTO MPHUPOAOIOIH30BAHUS, O BKJIAJC
POCCHICKUX U 3apYOeKHBIX YUEHBIX B pa3BUTUE OMOJIOTHY;

BJIAJIEHUE CUCTEMOH OHMOJIOTUYECKUX 3HAHMH, KOTOpast BKJIIOUAET:
OCHOBOTIOJIAralOIINEe OMOJOTUYECKUE TEPMUHBI M TIOHATUS (’KU3Hb, KJIETKA, OPTaHU3M,
MeTaboau3M, TOMEOCTa3, cCaMOPEryJIsIusl, CaMOBOCITPOU3BEICHUE, HACIEACTBEHHOCT,
U3MEHUYHUBOCTb, POCT W pPa3BUTHUE), OMOJOTUYECKHE TEOpuHu (KjieTouyHass Teopus T.
[[IBanna, M. Illnennena, P. BupxoBa, XxpoMOoCOMHasi TE€OpUs HACJIEACTBEHHOCTH T.
Moprana), yuenus (H. . BaBunoBa — o 1mieHTpax MHOTOOOpa3usi M MPOUCXOKICHUS
KyJIbTYPHBIX DPACTCHHI), 3aKOHBI (€IUHOOOpa3usi TOTOMKOB TIEPBOTO IOKOJICHHUS,
paciieryieHusi, YHCTOThl TraMeT, He3aBUCUMOro HaciemoBanus [.  Menpgens,
TOMOJIOTHYECKUX PSJIOB B HacjeACTBeHHOM wu3MmeHuuBoctd H. U. Basuiona),
MPUHIUIBI (KOMILUIEMEHTApPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAMH HAy4YHOTO TIO3HAHUS, WCIOJIb3yEeMbIX B
OMOJIOTUYECKUX  HCCIEJOBAHUSX  JKUBBIX OOBEKTOB  (OMHCaHUE, U3MEpPEHHUE,
HaOII0ICHUE, SKCTICPUMEHT);

YMEHHE BBIJEIATh CYLIECTBEHHBIE IPU3HAKH: BHUPYCOB, KIETOK IMPOKAPUOT U
AYKapHoOT, OJJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHCJe OakTepui,



rpubOB, pacTeHUl, >XKMBOTHBIX M YEJIOBEKa, CTPOEHUS OPraHOB M CHUCTEM OPraHoOB
pacTeHuM, >XUBOTHBIX, YEJIOBEKa, MPOIIECCOB KU3HENEATEIbHOCTH, MPOTEKAIOIINX B
OpraHu3Max pacTEeHUM, JKUBOTHBIX U YE€JIOBEKa, OMOJIOTMYECKUX IMPOIIECCOB: OOMEHa
BelllecTB (MeTa0oIM3M), MpEeBpalleHUuss dSHEPruu, OpoKeHHs, aBTOTPOPHOTO U
reTepoTpoHOro TUMOB MHUTAHUS, (HOTOCHMHTE3a M XEMOCHHTE3a, MHUTO3a, Meio03a,
raMeTorenesa, 5SMOpHOreHe3a, MOCTIMOPHUOHAIIBHOTO  Pa3BUTHS, Pa3MHOMKEHUS,
WHANBUAYAIbHOTO pa3BUTHs OpraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBUS T'EHOB,
reTepo3uca, CKyCCTBEHHOTO 0TO0Pa;

YMEHHE YyCTaHaBIMBAaTh B3aWMOCBSI3M MEXIy OpPraHOMJIAMU KIETKH U HX
(GYHKIUSAMH, CTPOCHUEM KJIETOK pa3HbIX TKaHEH U uX QyHKUMSIMH, MEXKIy OpraHaMu U
CUCTEMaMU OPraHOB Yy PACTCHHM, >KMBOTHBIX W YEJOBEKA M WX (DYHKIMSMHU, MEXKITY
CUCTEMaMU OPraHOB M MX (YHKIHUAMH, MEXKAY dTarmamMu OOMEHa BEIECTB, 3TAalaMH
KJIETOYHOTO IUKJIA W S>KU3HEHHBIX IIUKIOB OPTaHU3MOB, dTalmaMH 3MOPHOHAIHLHOTO
pPa3BUTHS, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U (paKTOpaMu cpeabl OOUTAHMUS;

YMEHHE BBISIBISITH OTIMYUTENbHBIE TPHU3HAKK JKUBBIX CHCTEM, B TOM YHCIE
pacTeHUi, )KUBOTHBIX M YEJIOBEKa,

YMEHHE  HCIIOJIb30BATh  COOTBETCTBYIOUIME  apryMEHThI,  OHOJIOTUYECKYIO
TEPMHUHOJIOTMIO M CHUMBOJIUKY JMJI JOKa3aTelIbCTBA POJACTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIII;

YMEHHE peniaTh OMOJIOTHUECKUE 3a/1a4H, BBISIBISATh IPUIMHHO-CIICICTBEHHBIC CBSI3U
MEX/Iy UCCIIEeTyEeMbIMU OMOIOTHYECKUMH TIPOIECCaMH U SIBIICHUSMHU, JI€TaTh BHIBOJBI U
MIPOTHO3bI HA OCHOBAHHH TOJTyUYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBIMOIHATH JA0OPATOPHBIE U MPAKTHYECKUE pabOThl, COOII0AATh MpaBUiia
pu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJIBUTATh TUIOTE3bI, MPOBEPITh X IKCIEPUMEHTAILHBIMU CPEJICTBAMH,
dbopMynHpys 1eJIb UCCIIeIOBAaHNS, AaHAIM3UPOBATh MOJYyUYCHHbBIE PE3YyIbTaThl U JENaTh
BBIBOJIBL;

YMEHHE Y4aCTBOBATh B YUEOHO-UCCIIEA0BATEILCKOM paboTe MO OMOJIOTUH, YKOJIOTHUH
U MEIUIIMHE, TPOBOJMMON Ha 0a3e UIKOJBHBIX HAYYHBIX OOIIECTB, W IMYOJIUYHO
MPEICTaBIIATH MOTYYCHHBIE PE3yNIbTaThl HA YICHUYECKUX KOH(DEPEHITHIX;

YMEHHE OLIEHWBATh STUYECKHE ACHEKThl COBPEMEHHBIX HCCIIEIOBaHUI B 00JACTH
OMONOTMM W  MEIUUUHBI  (KJIOHUPOBAaHUE, HCKYCCTBEHHOE  OIUIOJOTBOPEHHE,
HaIpPaBJIEHHOE U3MEHEHHE T€HOMA U CO3/JaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOP Oyaymed mnpodeccrnoHaTbHON
NEeATeIbHOCTY B 00JacTh OWOJOTHMU, MEIUIIMHBI, OWOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO3SUCTBA, THINEBON TMPOMBIIUICHHOCTH, YIIyOJIsITh TO3HABATEIbHBIN
UHTEpEC, HaNpaBJIECHHBI HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
NpOJOKEHHE  OMOJIOTMYECKOro  oOpa3oBaHUsT B OpraHU3alUsX  CPEAHETO
po(hecCHOHAIBHOTO U BBICIIET0 00pa30BaHUs.

[IpenMeTrHbIe pe3yabTaThl OCBOCHUS yueOHoro npenmera «buonorus» B 11 knacce
JIOJKHBI OTPAXKATh:



c(OpMUPOBAHHOCTH 3HAHUM O MECTE W POJIM OMOJOTHH B CHUCTEME €CTECTBEHHBIX
HayK, B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KAPTUHBI MHpa, B
MO3HAHWU 3aKOHOB MPUPOJBI U PEIICHUU SKOJIOTMYECKUX MpoOJIeM YeloBeuecTBa, a
TaK)K€ B PEHICHHWH BONPOCOB  PAlMOHAIBHOTO MPHUPOAOIONIB30BAHUA, U B
(GbopMHpPOBAHMHU 1IEHHOCTHOTO OTHOIIEHHUS K MPUPOJE, OOIECTBY, YEIOBEKY, O BKIAJe
POCCHUNCKHX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

YMEHUE BJAJETh CUCTEMOM OHOJIOTMUECKMX 3HAaHWW, KOTOpas BKIIOYAET
ONpeaeeHUs] U TOHUMaHUE CYIIHOCTA OCHOBOIOJIATAIOIIUX OMOJOrMYECKUX TEPMUHOB
U TOHATHN (BUI, 3KOocucTeMma, Ouocdepa), OMONIOTHUECKHE TEOpUH (IBOIIOLMOHHAS
teopust Y. [lapBuHa, cuHTeTHYeCKas Teopus 3Bosonnn), yueHust (A. H. CeseprioBa — o
NyTsSX W HampaBieHusx sBomoonuu, B.M. Bepnanckoro — o Ouocdepe), 3aKOHBI
(remetuyeckoro paBHoBecus k. Xapnu u B. BaitnGepra, 3apojsimeBoro cxojctsa K.
M. bopa), npaBuwna (Munumyma FO. JIuOuxa, HKOJOTMUECKON MHUpPaAMUIIBI SHEPIHH),
runotesbl (runote3a «mupa PHK» V. I'unbepTta);

YMEHHUE BJIaJIETh OCHOBHBIMM METOJAMHM HAY4YHOTO IO3HAHMS, MCHOJb3YyEMBIMU B
OMOJIOTUYECKHUX MCCIIETOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM (OMHCAHKUE, U3MEPEHHUE,
HAOJIIOICHUE, OSKCIEPUMEHT), CIOCOOAMU BBIABJICHHUS M OLEHKH aHTPOIOTEHHBIX
U3MEHEHUN B IPUPOJIE;

YMEHHE BBIICIATh CYLIECTBEHHbBIC MPU3HAKK: BHJIOB, OMOT€OLIEHO30B, 3KOCUCTEM U
Oonocdepspl, CTAOMIM3UPYIOLIET0, IBHKYIET0 U Pa3phIBAIOLIEr0 €CTECTBEHHOIO 0TO0pa,
AJUTONATPUYECKOTO M CHUMIIATPUYECKOTO BUA000pA30BaHMS, BIUSHUA JABMKYLIIUX CHUII
SBOJIIOLMM Ha TEeHO(QOHJ MOIMYJSIUU, NPHUCIOCOOJIEHHOCTH OpPraHu3MOB K Cpele
oOWTaHUs, YEpeJOBAHMS HANPABJICHHUI 3BOJIOLMH, KPYrOBOpPOTa BEIIECTB U IOTOKA
SHEPTUH B IKOCHCTEMAX;

YMEHHE YCTAaHABJIMBATh B3aMMOCBSI3U MEXKIY MPOLECCAMH SBOJIOLNH, IBUKYIIIUMHU
CUJIaMHU aHTPOIIOTEeHE3a, KOMIIOHEHTAMHU PA3JIMYHBIX YKOCHUCTEM M MPHUCIIOCOOICHUSIMHU
K HM OpTraHU3MOB;

YMEHHE BBISBIATh OTJIUYUTEIbHBIE TPU3HAKU KUBBIX CUCTEM, MPUCIOCOOIEHHOCTh
BUJIOB K cpefie oOuTaHusi, aDMOTUYECKUX U OMOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM,
B3aMMOCBSI3€  OpPraHM3MOB B  COOOIIECTBaX, AHTPONOTE€HHbIX WM3MEHEHUWA B
AKOCHUCTEMAaX CBOCH MECTHOCTH;

YMEHHE  HCIOJb30BaTh  COOTBETCTBYIOLIME  APTyMEHThI,  OHOJIOTUYECKYIO
TEPMUHOJIOTHI0O W CHUMBOJIMKY JUIsI JOKa3aTelbCTBA POACTBA OPraHU3MOB PAa3HBIX
CUCTEMATHYECKUX TPYIIN, B3aMMOCBSI3M OPTaHW3MOB U CpPEIbl OOWTAHUS, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOAMMOCTH COXPAHEHHS] MHOTO0Opa3usi BHJIOB U IKOCUCTEM
KaK YCJIOBUSI COCYLIECTBOBAHUS MPUPOJIbI U YEIOBEUECTBA;

yMEHHUE pelaTb OMOJOTMYECKHUE 3a]a4M, BBISIBISATh IPUUMHHO-CIEACTBEHHBIE CBI3U
MEXy HCCIIeTyeMbIMH OMOJIOTUYECKUMH TIPOILIECCAMH U SIBIICHUSMH, JI€JIaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIMOIHATH JA0OPATOPHBIE W MPAKTHUYECKUE pabOThI, COOMIOATh MpaBuIia
pHu paboTe ¢ y4eOHBIM U JTA0OPATOPHBIM 000PYI0BAHUEM;



YMEHHUE BBIJBUTATh TUIIOTE3bI, MPOBEPSATh UX IKCIEPUMEHTAIBHBIMUA CPEICTBAMH,
dopMyIupys 1eNh UCCIEeNOBAHUS, aHAIM3UPOBATh MOMyUYEHHBIC PE3YNIbTaThl U JeNaTh
BBIBO/IBI;

YMEHHE y9acTBOBATh B YU4EOHO-UCCIIEIOBATEIBLCKOM paboTe 0 OMOJIOTHH, SKOJIOTHH
U MEIWIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W IYOJIUYHO
MIPEACTABIISATH MOTYyYEHHBIE PE3YyIbTAaThl HA YICHHYECKUX KOH(PEPCHITHIX;

YMEHHUE OIICHWBATh TUIIOTE3bl M TEOPUH O TMPOUCXOKIACHUM JKU3HH, YEIOBEKA H
YeJIOBEUECKNX pac, O TNPHUYMHAX, IOCICACTBUSAX W CHOCO0axX TMpeaoTBpaIICHUSI
TJI00aTBHBIX U3MEHEHUI B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAaHHBIA BBIOOp Oyaymeld mnpodeccrnoHaIbHOMI
JCSATEIIBHOCTH B 0OJAcCTH OWOJIOTHUH, 3KOJOTHH, MPUPOAOIOIB30BAHUS, MEIWIIMHEI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHH, CEIBCKOTO XO3SIMCTBa, IHIIEBOM
MPOMBINIUICHHOCTH,  yIAyOJsATh IMO3HABATCNIbHBIA HWHTEpPEC, HAMNpPAaBJICHHBIA Ha
OCO3HaHHBIM BBHIOOP COOTBETCTBYIOMICH Mpodeccuu M MPOJOIKEHHE OMOIOTHYECKOTO
00pa3oBaHuUs B OpraHU3aIUgaX CpeaHero npodhecCUOHAIbHOTO U BBICIIEr0o 00pa3oBaHuUs.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

KoumnuectBo yacos DJIeKTPOHHbIE
Ne ni/n HaumenoBanue pasaesioB ¥ TeM NPOrPaMMbl Koutposbhsie IIpakTudeckue (undposrie)
Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThbI pecypen

1 buonorus xak Hayka

2 JKvBBIE CHCTEMBI U X H3YUCHHE

3 buonorus kneTku 0.5

4 XuMHYeCcKasi OpraHu3aIysl KICTKH 10

5 Ctpoenue u GyHKINH KIETKH

6 OOMeH BellecTB U NPeBpallleHue S3HEPTUU B KIIETKE

7 Hacnencreennast nHbopmanus u peanusaius e€ B 9 05

KIIETKE

8 JKnU3HEHHBIN UK KIETKA 6 1

9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10  Pa3mHOXeHUWE U pa3BUTHE OPTaHU3MOB 8 1.5
11 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U ’ 05

W3MEHYUBOCTH OPTaHU3MOB

12 3akoHOMEpHOCTH HACJIEICTBEHHOCTH 10
13 | 3aKOHOMEPHOCTH H3MEHYHUBOCTH 6
14 | T'eneruka 4yemoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 | buoTexHOIOTUS U CHHTETUYECKAsT OMOIOTHS 4
17 | PesepBHOe Bpems 1

OBUHIEE KOJIMYECTBO YACOB 110 IPOT'PAMME 102 0 13




11 KIIACC

KoanyectBo yacoB DJIEKTPOHHbIE
Ne ni/n HaunmenoBanue pa3aesioB ¥ TeM IPOrPaMMbI KonTposibubie  [IpakTHueckue (undposrie)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes:
1 3apox/IeHUE U PA3BUTHE SBOIOIIMOHHBIX 4
MPEJICTAaBICHU B OMOJIOTUI
2 Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
3 MakpoaBosronus 1 e€ pe3yabTaThl 6
4 [IpoucxoxaeHue u pa3BUTUE KU3HU Ha 3eMJIe 15 1.5
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIOTHSA — HayKa O B3aUMOOTHOIIIEHHUSIX
6 OpPTraHU3MOB M Ha/IOPTaHU3MEHHBIX CUCTEM C 3 0.5
OKpY>Karollel cpenon
OpraHusmsl 4 cpesja 0OuTaHUs 1.5
DKOJIOTHS BUAOB U MOYJISIUAN 0.5
DKosorus cooduiecTB. IKOJIOTHIECKUE CUCTEMbI 12 0.5
10 buocdepa — rimobanpHas sxocucrema 6
11 UenmoBek U OKpyKaromas cpeaa 6
12 PesepBHOe Bpems 8
OBUIEE KOJIMYECTBO YACOB 11O ITPOT'PAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoxa Bcero Kontpoakueie Ipaxruecikue H3§‘leﬂl/lﬂ oﬁpgsoqégTeanme
padoTshI padoTshI pecypeni
1 buonorus kak KOMIUIEKCHas HAyKa U KaK 4acTb 1
COBPEMEHHOT0 00I1IecTBa
JKuBbl€ CUCTEMBI 1 X CBOMCTBA
YpoBHEBasi OpraHu3alys KUBBIX CUCTEM
4 Hcropust OTKpbITUA U M3y4eHUs KieTkU. Kinetounas 1
Teopus
MeTo 161 MOJIEKYIISIPHOM U KJIETOUHOM OHOIOTHH.
[TpakTiueckas pabota «M3ydeHre MeTO10B
5 KJIETOYHOU Omosioruu (xpomarorpadus, 1 0.5
anekTpodopes, muddepeHnraibHoe
ueHtpudyruponanue, [TLP)»
6 XUMHUYECKUI COCTAB KIETKH 1
7 MuHepanbHble BELIECTBA KIETKH, UX Onosornyeckas 1
poib
Opranuyeckue BeIecTBa KJIETKH — OEJIKU.
8 JlaGopaTtopHnast pabota «O0HapyKeHHe OEITKOB C 1 0.5
MOMOIIbIO KaYECTBEHHBIX PEaKIIUii»
9 CgoiicTBa, Knaccupukanys u GyHKIUU OeIKOoB
10 Opranuyeckue BelecTBa KJIETKH — YIJIeBObI
11 Oprannyeckue BenIeCTBa KIETKU — JUIHUAbI
Hyxneunoseie kucnotsl. JIHK u PHK.
12 JlaGopartopHas pabota «/ccnenoBanue 1 05
HYKJIEMHOBBIX KHUCJIOT, BBIJIEJICHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY
13 Crpoenue u pyakuuu ATO. Jlpyrue 1




Hykneosuarpugpocdarsr (HTD)

CexBenupoanue JIHK. MeToabl reHOMHKH,

14 TPAHCKPUIITOMUKH, IPOTEOMUKH

15 MeTtoapl CTpYKTypHOU OHOJIOTUN

16 Tunel knetok. [Ipokapuorndeckas kierka

17 CTpoeHue syKapuoTHYecKoil kieTku. [IpakTuyeckas 05
pabota «/3ydyeHue CBOMCTB KJIETOYHOW MEMOpaHbI» '

18 [ToBepxHOCTHBIN amnmapar KJIeTKA
OnHoMeMOpaHHbIE OPraHOU/IbI KIETKH.

19 [TpakTrueckas pabota «/3ydueHue IBUKECHUS 0.5
LIUTOILIA3MbI B PACTUTENBHBIX KJIETKAX»

[ToyaBTOHOMHBIE OPTaHOM bl KJICTKH:

20 MUTOXOH/APHH, TUIaCTH L. JJabopaTopHas pabota 05
«HccnenoBanue miuazmMoin3a 1 Jemia3mMosn3a B '
PACTUTENBHBIX KIETKAX»

21 HemeMOpaHHbIe opraHON/IbI KJIIETKH

22 Crpoenuie U GyHKIUH s71pa
CpaBHuUTENbHAS XapaKTEPUCTHKA KIETOK SYKApHUOT.

23 JlaGopatopHas pabota «3yueHne cTpoeHus KIeTOK 0.5
Pa3IMYHBIX OPTaHU3MOBY
ACCUMMIISIIHS ¥ TUCCUMHIIISIIISI — J[BE CTOPOHBI
MeTabonu3Ma. TUmel oOMeHa BELIECTB.

24 JlaGopatopHas pabota «/3yueHne KaTaIuTHIECKOM
aKTUBHOCTH (DepMEHTOB (Ha MpUMepe aMHIIa3bl UIIH
KaTaJasbl)»

DepMEHTAaTUBHBIN XapaKTep Peakuid KIETOYHOTO

o5 MeTtabonusma. JlaboparopHas padora «M3ydenne 05
(epMEHTaTUBHOTO PACHICIVICHUS TIEPOKCHIA '
BOJIOPOJIA B PACTUTENIBHBIX M YKUBOTHBIX KJIETKAX)»

26 benku-akTHBaTOphI U OENKU-UHTHOUTOPHI

27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB




28

dorocunTes

XemocuHtes. JJaboparopnas padora «CpaBHEHUE

29 0.5
IPOLECcCOB (POTOCUHTE3a U XEMOCUHTE3a
AHa’poOHbBIE OpraHu3Mbl. Buibl OpokeHusl.
30 JlabopaTtopHnas pabora «CpaBHEHHE TPOIIECCOB
OpO>KEHUS U JABIXaHUSD)
31 AdpoOHBIE OpraHU3MBbl. JTalbl FHEPTETHYECKOTO
oOMeHa
39 DHeprus MeMOpPaHHOTO TPaIMeHTa IPOTOHOB.
Cunre3 AT®: pabora nporonHoil AT®-cuHTa3b!l
33 Peakiiun MaTpuyHOrO CHHTE3a
34 Tpanckpunuus — marpuynslii cuate3 PHK
35 Tpancismus u e€ 3Tambl
36 Komupoanue amuaOKHCIOT. POtk pubocom B
O6uocuHTe3e Oenka
37 Opranuzanus reHoMa y mpoKapuoT U dYKapuoT
38 MoutekysipHbIE MEXaHU3MBbI SKCIIPECCHH T€HOB Y
YKapHoT
Bupycel — HekeTouHbIe (OPMBI KU3HU U
39 obnuraTHbIe mapa3uThl. [IpakTuyeckas padbora 0.5
«Co3znanre MOJIeNId BHPYCa
40 BupycHbie 3a001eBaHus YeI0BEKa, )KUBOTHBIX,
pacTeHui
41 HanoTexHOI0OrMY B OMOJIOTUH Y MEIUIINHE
42 JKu3HeHHBIN MK KIETKH
43 Matpuunslii cuntes JTHK
44 Xpomocomsl. JIaboparopHas pabota «M3ydenne 05
XPOMOCOM Ha FOTOBBIX MUKpOTIpEnapaTax»
45 JleneHue KJIeTKM — MHUTO3
46 Tunel k1eTok. KaprokuHes u IUTOKUHES. 0.5




JlaboparopHas pabota «HabmoaeHue Murosa B
KJICTKaX KOHYHMKa KOpEIKa Jiyka (Ha FOTOBBIX

MHKPOIIpETIapaTax)»

47 Peryssinus »KM3HEHHOIO LIUKIIA KJIETOK

48 Opranu3Mm Kak eIuHOE 11eI0e

49 Tkanu pacrenuii. Jlaboparopuas pabora «3ydeHue 1 05
TKaHEW pacTeHUI»

50 TkaHu )XKMBOTHBIX U yenoBeka. JlabopaTopHas 1 05
pabota «M3yueHne TKaHei KUBOTHBIX) '

51 Opransl. CucreMsl opranoB. Jlaboparopras padota 1 05
«/3yueHne opraHoB [BETKOBOTO PACTEHH» '

52 Ornopa Tena opraHu3MoB

53 JIBr>KeHHEe OpraHu3MOB

o4 [Intanue opranu3zMoB

55 [TuTaHre TO3BOHOYHBIX )KUBOTHBIX. 1
[TumeBapuTenpHas CUCTEMa YeI0BeKa

56 JlpIxaHne opraHu3MoB

57 JlpIXaHue TT03BOHOYHBIX )KUBOTHBIX U YEIIOBEKa

58 TpaHCTIOPT BEMIECTB Y OPTaHU3MOB

59 KpoBeHocHas cucteMa mo3BOHOYHBIX )KUBOTHBIX U 1
YeroBeKa

60 Boiaenenue y opranu3smMos 1

61 3amuTa y OpraHu3MoB 1

62 NMMyHHas cucTemMa 4yenoBeka 1

63 Pa3npaxuMOCTh 1 peryisinus y OpraHu3MOB 1

64 I'ymopanbHast perymnsuus v SHIOKpHHHAs CHCTEMa 1
KMBOTHBIX M YEJIOBEKA

65 ®DopMbI pa3MHOKEHUST OPTAaHU3MOB

66 [TonoBoe pazMHOXKEeHHE

67

Meitios




68

I'ametorenes. O6pa3oBaHue U pa3BUTHE MOJIOBBIX
kietok. JJaboparopHas pabora «M3ydueHue cTpoeHus
MIOJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOIpEnapaTax»

0.5

69

70

NunuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

3aKJ'IaIIKa OpraHoB U TKaHEH 13 3apOJAbIIICBbBIX
JIMCTKOB

71

Poct u pa3Butne xuBoTHBIX. JlabopaTopHas pabora
«BpIsiBIEHNE TPU3HAKOB CXOCTBA 3apOIbILICH
ITI03BOHOYHBIX KUBOTHBIX)

0.5

72

Pa3zmHoenue u pazputue pacrenuil. Jlaboparopuas
pabora «CtpoeHue opraHoB pa3MHOKEHUS BBICIIIHX
pacTeHuin»

0.5

73

74

HcTopusi CTAHOBJICHUS ¥ Pa3BUTHSI TCHETUKU KaK
HAyKH

OcCHOBHBIE TTOHATHS U CUMBOJIBI TEHETHUKH.
JlaboparopHas paboTa «JIpo3oduia kak 0ObEKT
TEHETUUYECKUX HCCIIETOBAHUI

0.5

75

3aKOHOMEPHOCTH HacJeI0BaHUs IPU3HAKOB.
Mounorubpuanoe ckpeuuBanue. [Ipakrnueckas
pabota "M3ydyenue pe3yabTaToB MOHOTHOPHIHOTO
CKpeLIMBaHus y Apo30(uinr"

0.5

76

77

78

[{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO
CKPEIIBAHHS

Amnanuzupyroniee ckpeuiuBanue. Hermonxoe
JIOMUHUPOBaHHE

Jurubpunnoe ckpeuBanue. [Ipaktudeckas padborta
«V3ydyeHue pe3ynpTaToB IUTHOPUIHOTO
CKPELIUBAHUA Y JPO30(PHITBI»

0.5

79

[{uTonorunyeckrne OCHOBBI TUTHOPUTHOTO
CKpEITUBaHMS




80 CueruieHHOE HacJeI0BaHUE TPU3HAKOB 1
81 XpoMOCOMHasI TEOPHS HACIICICTBEHHOCTH 1
82 I'enernka momia 1
83 I'eHOTHII KaK II€JIOCTHAS CHCTEMA 1
84 I'eneTndeckuii KOHTPOJIb Pa3BUTHUS PACTCHUM, 1
JKMBOTHBIX M YeJIOBEKa
85 M3MeHYnBOCTh IPU3HAKOB. BUabl N3MEHYMBOCTU
86 MoaudukamoHHas ”3MEHYNBOCTh
BapuanvoHHbIN psig 1 BapHALIMOHHAs KPUBAs.
JlabopaTtopHast pabora «HMcciaenoBanue
87 3aKOHOMEPHOCTEH MOIU(PUKAIMOHHON 1 0.5
U3MEHYMBOCTH. [locTpoeHE BapHAIITMOHHOTO Psa U
BapUAIMOHHON KPUBOI»
88 I'enoTunnueckas n3MeHYNBOCTE. KoMOnHaTHBHAS 1
U3MEHYHUBOCTH
MyrtannonHas B3MEeHYUBOCTh. [IpakTuyeckas pabora
89 «Mytanuu y 1po30Quisl (Ha TOTOBBIX 1 0.5
MUKpoOIIpenaparax)»
90 3aKOHOMEPHOCTH MYTAI[MIOHHOTO MpoIiecca. 1
DONUTeHEeTHKA U SITUT€HOMMKA
01 ['enernka yenoseka. [IpakTrueckas pabora 1 05
«CocraBiieHue U aHAJIN3 POJIOCTOBHOM) '
92 MeToapl MEAUIIMHCKON T€HETUKU 1
3HaueHne MEIUIIMHCKON T€HETUKH B
93 MPEAOTBPALIEHUH U JI€UEHUH T€HETUYECKUX 1
3a00JIeBaHUM YeJIOBEKa
OcHoBHbIE TOHATHS ceneknuu. JlabopaTopHas
94 pabota «/3yueHne copToB KyJIbTYPHBIX PAaCTEHUN U 1 0.5
MOPOJI IOMAITHUX JKUBOTHBIX
95 MeTtonpl ceneKInoHHoM padoThl. JlaboparopHas 1 05

pabota «/3yueHrne MEeTO0B CENEKIINU PACTCHHI




I[OCTI/I)KCHI/ISI CCIICKIIMH paCTeHI/II\/'I " ) KUBOTHBIX.

% [IpaxTuueckas pabora «IIpuBUBKa pacTeHU» 1
97 CoxpaHenue, U3y4eHHEe U UCIOJIb30BaHUE 1
TeHETHYECKUX PECYPCOB
buoTtexHonorus kak Hayka U oTpaciib IPOU3BOJICTBA.
98 IIpakTuueckas padota «M3yueHne 0ObEKTOB 1 0.5
OMOTEXHOJIOTHI
99 OcHOBHBIC HANPABICHUS CHHTETUYICCKOM OMOJIOTHI
100 XpOMOCOMHasI ¥ T€HHAsI HH)KCHEPUS
101 MeaunuHCcKue OMOTEXHOJIOTHI
102 PesepBHbIi ypoOK. HOBT(ijHI/Ie, 00o0011eHue, 1
CUCTEMAaTH3aIHsI 3HAHHHA
OBUIEE KOJIMYECTBO YACOB 110 TIPOTPAMME 102 135




11 KIIACC

N Kosn4yecTBo yacos JIeKTPOHHBbIE U(PPOBHIE
I /;1 Tema ypoka Beero Kounrpoubusie Ilpakruueckue m?::;ﬂﬂ oOpaszoBaTe/bHbIE
padoThI padoThI pecypcel
OposmononHas Teopust Y. lapuna
JIBroKyiue cuiibl 3BOJIOIMU BUAOB 110 Y. JlapBuHy 1
3 Bopn0Oa 3a cymiecTBoBaHMEe, €CTECTBEHHBIN U 1
UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUU IBOIIOLIMHU 1
5 DTansl SBOIOIMOHHOTO Mpoliecca: 1
MHUKPO3BOJIIOLUS U MaKPOIBOJIIOLIUS
6 [Tonmymsius — 3neMeHTapHasi €IMHULA YBOJTIOLUN 1
3akoH reHeTudeckoro papHosecus . Xapau, B.
7 BaiinGepra. Jlaboparopnast pabota «BrisiBneHue 1 0.5
W3MEHYUBOCTH Y 0COOEH OJTHOTO B
8 DneMeHTapHbIe GaKTOPHI IBOTIOLUN 1
9 OddexT ocHoBatens. IhdexT OyTbUIOYHOTO 1
TOPJIBIIIIKA
10 Murpauuu. N30 nomyIisiui: 1
reorpaduyeckasi, OnosorudecKkas
11 EcrecTBeHHbII 0TOOp — HampaBisonmii hakTop 1
IBOJIIOLIMH
12 [TostoBo#t 0TOOP 1
[TpucnocoOaeHHOCTh OPraHU3MOB KakK pe3ysabTar
13 MUKpodBotonuu. JlabopatopHas pabora 1 05
«M3yuenne apoMop}o30B U MIHOATANTALHH Y '
pacTeHUi U KUBOTHBIX»
ITpumepsl pUCTIOCOOICHHH Y OpraHU3MOB:
14 Mopdooruueckue, Gru3noIornyeckue, 1 05
OmoxXMMHUECKHe, moBeeHueckne. Jlaboparoprast '
pabora «IIpucnocobneHuss OpraHU3MOB U UX




OTHOCHUTCIIbHAsA I_ICJICCOO6p33HOCTB»

Bun, ero xpurepun u ctpykrypa. JlabopatopHas

15 pabora «CpaBHEHHE BUAOB 110 MOP(OIOTHIESCKOMY 0.5
KPUTEPHIO»
16 CtpykTypa B
17 BunooOpa3oBanue Kak pe3yinbTaT MUKPOIBOIIOIUU
18 CBs13b MUKPOSBOIIOIMH U STTUAEMUOJIOTHH
19 Makpossosntonus. [TaneonTonornyeckue MeTo bl
M3YUYEHUS SBOJIFOLIUN
20 buoreorpaduyeckue MeTObl U3YUYEHHUS IBOJIIOILIMU
21 OMOPHUOIOrMYECKHUE U CPAaBHUTEIBHO-
Mopdonoruueckre METo1bl U3y4eHHs IBOTIOIUU
99 MounekynsipHO-TeHETUUECKHE, OMOXUMHUECKUE U
MaTeMaTHYECKHUE METOJIbI N3YUEHUS SBOJIIOLIUN
23 OO111e 3aKOHOMEPHOCTH IBOJIIOLUH
24 AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB
HBOJIIOIIH
o5 HayuHble rUnoTe3bl MPOMCXOXKACHUS )KU3HN Ha
3emiie
26 JloHay4HbI€ MPEJICTABICHUS O 3apOXKICHUN )KU3HU
27 OcHOBHBIE 3TaIlbl HEOPraHUYECKON IBOJIOLINN
28 I'unoTe3bl 3apokIeHUs )KU3HU
Hctopus 3eMin 1 METOMIbI €€ H3yUeHHUSI.
29 JlaboparopHast pabota «/3ydeHune u oncanue 0.5
HCKOITAEMBIX OCTATKOB JIPEBHUX OPTaHHU3MOB)»
30 HauanbHble 3Tanbl OpraHuyecKon IBOIIOLUH
31 DBOJTIONHS DYKApUOT
OCHOBHBIE 3TaIlbl BOIIOIUN PACTUTENLHOTO MHPA.
32 [IpakTrueckas padota «M3yuenue ocoOeHHOCTEH 0.5

CTPOCHHS PAaCTEHHI pa3HbIX OTIEIOBY»




33

OCHOBHBIC 3TAIIBI 9BOJJIIOLIUU ) KUBOTHOI'O MUpa

DBosronus )kUBOTHBIX. [IpakTuyeckas pabora

34 «M3ydeHre 0cOOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX 0.5
KUBOTHBIX)
35 Pa3BuTHe *u3HU Ha 3eMIie 110 3paM U Nepruoam
36 MaccoBbie BBIMHPAHUSI — IKOJIOTHICCKUE KPU3UCHI
MPOIILIIOTO
37 CoBpeMeHHBIN YKOJIOTUYECKUN KPU3HUC, €T0
0COOEHHOCTH
38 CoBpeMeHHas cUCTeMa OPraHMYECcKOro MUpa
39 OcCHOBHBIE CHCTEMaTUYECKUE TPYIIIBI OPraHU3MOB
40 AHTpPOIOJIOTHS — HayKa O YeJIOBEKe
a1 Pa3BuTue npeacraBieHuii 0 TPOUCXOKICHUN
9eJI0BeKa
MecTo yenoBeka B CUCTEME OpPraHUYEeCKOTO MUPA.
42 Jlaboparopnas pabota «/3ydueHue ocoOeHHOCTEH 0.5
CTPOCHHSI CKEJIeTa YeJI0BeKa, CBSI3aHHBIX C
MIPSIMOX 0K ICHUEM»
43 JIBM>KyIIMe CUiIbl aHTPOTIOTEHE3a
44 CooTHolieHne OMOJIOTMYECKUX U COITUATBbHBIX
(hakTOpOB B aHTPOIOTeHE3E
45 OCHOBHBIE CTaTUU AaHTPOIIOTEHE3a
46 [TaneoreHeTrka U MaJeOreHOMHUKA
47 DBOJIOIUST COBPEMEHHOTO YeJIOBEKa
48 UYenoseueckue packl. [Ipaktudeckas padbora 05
«M3yueHne SKOJOTHUECKHX aIanTalluil 4eJI0BeKay '
49 MexaucCIuIIMHAPHBIC METOIbl AHTPOIIOJIOTHH
50 3apox/IeHue U Pa3BUTHE 3KOJIOTHU
51 Mertoasl skonoruu. JlaboparopHas padora 05

«I/I3yquHe METOJ0B 3KOJIOTHYCCKHUX




HUCCIIEJOBaHUI»

52 3HadeHne YKOJIOrNYECKUX 3HAHUN I YeJIOBEKa 1

53 Okonorndyeckue GaKTopsl
AbuoTtndeckue pakTopbl. CBET KaK IKOJIOTHICCKUN

54 dakrop. JlabopaTopHas padora «BrisiBIIeHUE 1 0.5
MPUCTIOCOOTICHUN OPTaHU3MOB K BIIUSTHHIO CBETa
AbuoTtndeckue daktoprl. Temmeparypa kak

55 aKojornueckuit pakrop. JlaboparopHas padora 1 05
«BpIsiBIICHUE IPUCTIOCOOICHHUI OPTaHU3MOB K '
BIIMSTHUIO TEMIIEPATYPhD»
AbuoTtrueckue GakrTopbl. BiaxxHOCTh Kak

56 aKojornueckuit pakrop. JlaboparopHas pabora 1 05
«AHaTOMUYECKHE OCOOCHHOCTH PACTCHHUM U3 '
pa3HBIX MECT OOUTAHUS»

o7 Cpenpl 0OuTaHUs OPraHu3MOB 1

58 Buonornveckne puTMsbl 1

59 XKuznennsie GopMbl OpraHu3MOB 1

60 bruotnueckue hakTopsl 1

61 3HayeHne OMOTUYECKUX B3aUMOJCHCTBUI /1T1s1 1
CYIIECTBOBAHMS OPraHU3MOB B CpeJie OOMTaHUs

62 DKOJIOTUIECKHE XaPAKTEPUCTUKU TOTYIISITIH 1

63 OcHOBHbBIE MIOKA3aTeNN NOMYJISAINH: YUCICHHOCTb, 1
IUIOTHOCTb, BO3PACTHAS U TI0JIOBasi CTPYKTypa

64 OCHOBHBIE TIOKA3aTEeH MOMYJISIIHH: POXKIAEMOCTH, 1
MPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIU

65 DKoIOTHYECKast CTPYKTYpPa MOIYJISIIHH 1

66 JluHamMMKa MOMYJISALUN U €€ PeryJIsaLus 1

67 Kpusblie pocta uricieHHocTy nonynsuuu. Kpusbie 1
BBDKHUBaHUS

68 Dkonoruveckas Huiia Buaa. JlabopatopHas pabora 1 05

«IIpucnocobnenns cemMsiH pacTeHuH K




pacceleHuIo»

69 Bu kak cucreMa nmomysisiuin

20 3aKOHOMEPHOCTH MOBEJICHHS U MUTPALUI
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIICHO3

72 JKocucTeMa KaK OTKPhITasi CUCTEMa

73 KpyroBopot BelecTB ¥ MOTOK SHEPTUU B
IKOCHUCTEME

74 OCHOBHBIE TIOKA3aTEIH YKOCUCTEMBI

75 DKOJIOTrM4ECKHUE MUPaMHIbI

76 N3menenus cooO11ecTB — CyKIECCHH

77 [IpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI 03€p U PEK.
DKocucTEMBI MOpEN U OKEAaHOB

78 [TpupoaHBIE 5KOCHCTEMBI. DKOCHCTEMBI TYHJIP,
JIECOB, CTEMEM, IIyCThIHb

79 AHTpPOIIOr€HHBIE YKOCUCTEMBI

80 Ypb6oskocucremsl. [IpakTuueckas pabora 05
«M3ydenue u onrcaHue ypooIKOCUCTEMBI» '

81 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX
B3aMMOJICHCTBUI OPraHU3MOB B SKOCHCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arPS3HEHUN Pa3HbIX

82 TUIIOB Ha CyOOpraHU3MEHHOM, OPTaHU3MEHHOM,
MOMYJISIIUOHHOM U 3KOCUCTEMHOM YPOBHSAX

83 buocdepa — obmieruranerapaast 000109Ka 3eMITH

84 Yuenue B. W. Bepuaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHochepsl

86 KpyroBopoTsI BeniecTB 1 OMOreOXMMHYECKHUE
IIUKJITBI

87 3oHanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYIITH

88 YcroitunBocTh OMOChHEpsI




89

DKOJOTrM4eCKNE KPU3KUCHI U UX TPUYNHBI

90 Bo3zaeiicTBue yenoseka Ha 6uochepy 1

91 AHTpOHorveHHOE: BO3JICHCTBHUE HA PACTUTEIIbHBIN U 1
KUBOTHBIN MUP

92 Oxpana npupoab 1

93 OCHOBHBIE TIPUHIIHITBI YCTOHYHUBOTO Pa3BUTHSI 1
YeJI0BEYECTBA U MPUPOIBI

94 ParmonansHo€ mpUpOA0NOIb30BAHNE U 1
COXpaHEHHE OMOJIOTHYECKOTr0 Pa3HOOOpasus 3emMiin

95 Oo6o0meHne 1o Teme «MUKPOIBOIIONUS U €€ 1
pe3yabTaThI»

96 Oo6o0meHne 1o TeMe «MaKpOIBOJIOIHS U €€ 1
pe3yabTaThI»

97 O6o6menne no Teme «IIponcxoxaeHne u pa3BuTHe 1
KHU3HU Ha 3emiie»

08 O6o06menue no Teme «IIpoucxoxxeHne yenoBexa — 1
aHTPOIIOTEHE3»

99 O06001enue o TemMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOUIEHUSAX OPTraHU3MOBY

100 O600mmenue o Teme «OpraHu3Mbl U cpejia 1
oOuTaHUM»

101 0606meHI/ie o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISITTHI

102 O6006menue mo teme «buocdepa — rmodanbHAs 1
HKOCHUCTEMAY»

OBUIEE KOJIMYECTBO YACOB 11O ITPOTPAMME 102 7.5




MPOBEPSIEMBIE HA EI'D 110 BUOJIOTUU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUS

Koxa
NpoBePsSIeMOro
TpedoBaHus

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CpeHero 001ero 00pa3oBanus

CdopmupoBaHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (h)OpPMHUPOBAHHHM COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MHpa, B
MMO3HAHMM 3aKOHOB TMPHUPOJLI W PELIEHUU S>KU3HEHHO BAXKHBIX COIMAIBHO-
THYECKUX, SIKOHOMUYECKHX, IKOJIOTHIECKUX MPOOJIEM YEeIOBEUECTBa, a TAKXKE B
pEIICHUH BOIPOCOB PAIMOHATBLHOTO MPUPOJIONONB30BAHUSA, B (OPMUPOBAHUU
[EHHOCTHOTO OTHOIIEHHWS K NpUpOZE, OOIIECTBY, 4YeNOBEKYy; O BKJale
POCCHUICKHX U 3apYOEKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTUH

Brnanenme cuctemoil 3HaHMA 00 OCHOBHBIX METOJaX HAy4YHOTO IIO3HAHUS,
HCIOJIb3YEMBIX B OMOJIOTHYECKUX MCCIIEA0BAHUAX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, W3MEpEHUE, MPOBEJACHUE HAOIIONEHUN); CIIOCO0AMU BBISIBICHUS U
OLICHKH aHTPOIIOI'€HHBIX U3MEHEHUH B IIPUPO/IE.

YMeHue  BbIBUraTh  TUIOTE3bl, MPOBEPATh UX  SKCIEPUMEHTAIbHBIMU
cpeacTtBaMu, (GopMmynupys Ieilb HCCIeIOBaHMs, aHAJIU3UPOBATh IOJyYCHHbIE
pe3yJbTaThl U /1€71aTh BBIBOBI.

BblsiBIeHHE 3aBUCHMOCTH MEXJy HCCIEIyEeMbIMH BEIMYMHAMHU, OOBSICHEHUE
MOJyYCHHBIX PE3YyNbTaTOB M (HOPMYyTUPOBAHHE BBIBOJOB C HCIOJIH30BAHHUEM
Hay4HBIX [IOHATHH, TEOPUI U 3aKOHOB

YMeHue BHajeTh CUCTEMOM OMOJIOTMYECKHUX 3HAHWM, KOTOpas BKIJIIOYAeT:
OCHOBOIIOJIArarolye OMOIOrMYeCKUe TEPMHUHBI M TOHATUS (KU3Hb, KIIETKA, TKAHb,
OpraH, OpraHu3M, BHJ, MOMYJIALMS, SKOCUCTEMA, OMOLIEHO3, bruocdepa; MeTaboIIn3M,
TOMEOCTa3, KIETOYHbI HMMYHHUTET, OMOCHHTE3 OeNKa, OMOIIOIMMEPBI, TUCKPETHOCTS,
CaMOpETyJIAlMs,  CaMOBOCIIPOM3BEJICHHE,  HACIEICTBEHHOCTb,  HM3MEHYHBOCTD,
SHEPro3aBUCHUMOCTb, POCT U PA3BUTHE);

ouosornueckue Teopuu: kierouHas teopust T. [lIBanna, M. Illneiinena, P.
BupxoBa; kinoHanpHO-cenekTuBHOro nmMmynurera II. Opmux, U1.M. Meunukosa,
XpOMOCOMHasi Teopus HacieAcTBeHHocTu T. Moprana, 3aKOH 3apOJbILIEBOrO
cxoxacra K. bapa, sBomonmonHas teopust Y. /lapBuHa, cCUHTETHYECKas: TEOPHUs
HBOJIIOIUM, Teopusi aHTpornoreneza Y. JlapBuHa; Teopusi Ouoreornenosza B.H.
CyxkauéBa; yuenne H.M. BaBuioBa o 1eHTpax MHOTrooOpasusi U MPOUCXOKIACHHUS
KyJIbTYpHBIX pacTeHuil, yuyeHue A.H. CeBepuoBa 0 NyTsSX W HaIpaBICHUSX
sBostonny, yuenue B.M. Bepnazackoro — o 6uocdepe);

3aKOHBI  (eIMHOOOpa3usi TOTOMKOB IMEPBOTO  IOKOJEHUS, pacCIlEIICHHs
MIPU3HAKOB, HE3aBUCUMOI'0 HACJIEA0BAHUS NMpHU3HAKOB I'. Menens; crenieHHoro
HacJIeI0OBaHWsl NPU3HAKOB M HapylleHMs cuemieHus reHos T. Moprasa;
TOMOJIOTUYECKUX PSIAOB B HaciueACTBeHHOM wusMeHuuBoctd H.M. Basuiiosa;
reernueckoro pasHoBecusi Jx. Xapnu u B. BaiinOepra; 3apoppliieBoro
cxoxactea K. bapa; 6uorenernyeckuii 3akoH 3. ['exkens, ®@. Miomepa);
MPUHLIMIIBI (YUCTOTHI FaMeT, KOMIUIEMEHTAPHOCTH);

npaswia (MuHumMyMa FO. JInbuxa, sKkoJorudeckoi mupamuibl yuces, 6MoMacchl
Y DHEPTUHN);

runote3bl (koanepBarHoit AWM. Omapuna, mepBuyHoro Oynabona J[x. XomjeliHa,




mukpocep C. @okca, pudo3uma T. Yek)

YMeHue pemarb MOUCKOBbIE OHOJOTMYECKHE 3a/layM; BBIABIATH MPUYHMHHO-
CIIEICTBEHHBIE CBSA3M MEXKIY HCCIEAYEeMbIMA OHOJOTMYECKUMH OOBEKTaMH,
MIPOLIECCAMU U SIBJICHUSIMU; JIEJIaTh BHIBOJIbI M IPOTHO3bI HA OCHOBAHUH IMOJTYYEHHBIX
PE3YIIBTaTOB,

COCTaBJIATh ~ TCHOTHUINHMYECKUE CXEMbl CKpEIUBaHMs Ui pa3HbIX  THUIIOB
HacJIeJ0BaHUsI MPU3HAKOB y OPraHU3MOB, COCTABJISTh CXEMBbI IIEpeHOca BELIECTB U
SHEPruM B KOcHcTeMax (LeTH MUTAaHUs], TTUIIEBbIE CETH)

YMeHHe YCTaHaBIMBATh B3aWMOCBS3M MEXIy CTPOCHHEM U (QYHKIUIMU:
OpPraHoOUJOB, KIJIETOK pa3HbIX TKaHEH, OpraHaMd U CHCTEMaMH OpraHoB Yy
pacTeHMi, )KMBOTHBIX M YEJIOBEKa; MEXJy dTanaMu OOMEHa BELIECTB; dTanaMu
KJIETOYHOr0  LMKJIA W  JKU3HEHHBIX  LUKIOB  OPraHu3MOB;  3Talamu
SMOPUOHAIILHOTO Pa3BUTHSI; TEHOTUIIOM M (PEHOTUTIOM, (PEHOTUIIOM U (haKTOpaMu
cpelpl OOMTaHUS; MPOLIECCaMU 3BOJIOIUH; IBIXKYIIMMU CHJIAaMU aHTPOIIOT€HE3a,
KOMITOHEHTaMHU PAa3IMYHBIX 9KOCUCTEM M MPUCTOCOOIECHUSIMU K HUIM OPraHu3MOB

YMeHune BBIIEIATh CYIIECTBEHHbIE TPU3HAKH:

CTPOCHHUSI BHUPYCOB, KIETOK TMPOKAPHOT H OYKAPHOT; OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX OPTaHH3MOB, BU/IOB, OMOT€OIIEHO30B, SKOCHCTEM U OHochepsr;
CTPOCHHS OpraHOB M CHCTEM OpPraHOB pAacCTEHHH, >XHBOTHBIX, YEIIOBEKa;
IIPOLIECCOB  JKU3HENESATEIBHOCTH, MPOTEKAIOIIUX B OpraHU3Max pacTeHUH,
KMBOTHBIX ¥ 4YEJOBEKa, OMOJIOTMYECKHX IIPOLIECCOB: OOMEHA BEIIECTB
(merabomm3m), wHpOpMamMK W T[PEBpAIlEHUS  DHEPruM,  OpOKEHUS,
aBTOTPO(HOTO U reTepoTPOHOTO TUIIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MHUTO3a, ME03a, raMeTOTeHe3a, IMOPUOTreHe3a, TOCTIMOPHUOHATILHOTO Pa3BUTHSI,
pa3sMHOXKEHHUs, HMHIUBUAYaJbHOTO  pPa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHSL T€HOB, TIe€TEepPO3Uca; JEHCTBHM HCKYCCTBEHHOrO 0TOOpa,
CTaOMJIM3UPYIOIIETO, JBMXKYIIETO W Pa3pbIBAIOLIETO €CTECTBEHHOIo 0TO0pa;
aJIONaTPUYECKOr0 U CUMIIATPUUYECKOI0 BUA000Pa30BaHUS; BIUSHUS JIBHKYILUX
CHJI 3BOJIIOLIMM Ha T€HO(OHJI MOMYNALUHU; MPHUCIOCOOIEHHOCTH OPTraHU3MOB K
cpene oOWTaHUs, YepeOBaHUS HAIPABICHUN ABOJIOIMH; KPYrOBOPOTa BEIECTB
Y TIOTOKA PHEPTUHU B IKOCHCTEMaX

CchopMupOBaHHOCTb YMEHMsI BBIJENATh CYIIECTBEHHbIE MPU3HAKH BHPYCOB,
KJIETOK TMPOKApHOT M JYKAapHUOT; OJHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpPraHM3MOB, BUJOB, OMOI€OLEHO30B U JKOCHCTEM; OCOOEHHOCTH IPOLECCOB
obOMeHa BCIICCTB HW  IMPEBpAlICHUA OHCPIrUM B  KIICTKC, (1)OTOCI/IHT€33,
IUTACTUYECKOTO U DHEPreTHYecKOoro OOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIINIOAOTBOPCHUSA, PA3BUTHUA ©W PA3SMHOXKCHHA, HWHIAWBUIAYAJIBHOTO PAa3BUTHUA
opranusma (OHTOreHes3a), OOpbObI 3a CyIIECTBOBAaHUE, €CTECTBEHHOTO 0OTOOpa,
BUZ000pa30BaHusi, MPHUCIIOCOOICHHOCTH OpPraHM3MOB K cpele OOUTaHus,
BJIMSIHUS KOMIIOHEHTOB 9KOCHCTEM, aHTPOIIOT€HHBIX M3MEHEHHUI B HKOCHCTEMAax
CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U MPEBPAIEHUs SDHEPTUH B OHocdepe

YMeHue HUCronb30BaTh  COOTBETCTBYIOIIME  apryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO M CUMBOJIMKY Ul JJOKa3aTEeIbCTBA POJCTBA OPraHU3MOB PAa3HBIX
CHCTEMAaTUYEeCKHX TPYNI; B3aUMOCBSA3M OPraHU3MOB U CpeAbl OOWUTaHMUS,
€IMHCTBA YEJIOBEYECKUX pac; HEOOXOAMMOCTH 3]I0pOBOro oOpas3a >KH3HH,
COXpaHEHMs pa3HOO0Opa3usi BUAOB U SKOCHCTEM KaK YCIOBHUS COCYLIECTBOBAHUS
IIPUPO/IBI U YEIOBEYECTBA

YMeHue KpUTHYECKH OLIEHHMBATh WH(OPMALHI0 OMOJOTHYECKOTO COJAEpIKAHMUS;




UHTEPIPETUPOBATh ITHUYECKHUE aCHEKThl COBPEMEHHBIX HCCIEAOBAaHUN B
OWojoruy,  MEAWIMHE, OWOTEXHOJIOTMH,  pacCMaTpwBaTh  IJI00ANbHBIE
IKOJIOTHYECKHE MTPOOIIEMBI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIIICHUIO K HAM
COOCTBEHHYIO IMO3HIIHIO



HEPEYEHD 2JIEMEHTOB COILEPKAHUA, ITPOBEPAEMBIX HA EI'D 11O

BHOJIOI'NAN
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 buosnorus xak Hayka. JKuBbIe CHCTEMBI U UX U3YUYCHHE

11

CoBpemeHHass OMONIOTHS — KOMITJIEKCHAs! HayKa. bronornueckue HayKu U U3ydaeMble MU
npobnembl. DyHAaMEHTaNbHbIC, MPUKIAJAHbIE U IMOWCKOBHIE HAayYHBIE HCCICIOBAaHUSA B
Ouosoruu.

3HavyeHre Ononoruu B GOpMUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MUPA.
[Tpodeccun, cBsazanubie ¢ OMoMOruei. 3HaueHue OMOJIOTUU B MPAKTUYECKOH AEATEIbHOCTH
YeJI0BEKa: MEANIIMHE, CEITbCKOM XO035HCTBE, MPOMBIIUIEHHOCTH, OXPAaHE TPUPOIBI

1.2

1.3

JKuBbie cucTembl Kak mpeaMer u3ydeHusi ouoiaoruu. CBONCTBA KHUBBIX CHCTEM: €AHMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTb, CIIOKHOCTh W YIOPSIJAOYEHHOCTh
CTPYKTYPBI, OTKPBITOCTh, CAaMOOPTaHM3AIMs, CAMOBOCHPOU3BEACHUE, Pa3IPaKUMOCTh,
W3MEHYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3aly >KUBBIX CHUCTEM: MOJICKYJISPHBIN, KIETOYHBIM, TKAHEBBIH,
OpraHU3MEHHBIA,  MOMYJISIMOHHO-BUIOBOM, HAKOCHUCTEMHBIH  (OMOTreOleHOTHYECKHIA),
ouochepuspiid. [Iporeccrl, NpoucxXomde B JKUBBIX cucTeMax. OCHOBHBIC NpPHU3HAKH
KUBOT0. JKH3Hb Kak (hopMa CyIIECTBOBAHMS MaTEPUHU

Metoant OHOJIOTHYECKOM HAYKH. HaGmronenue, U3MEpEHHUE, 3KCIIEPUMEHT,
cucTeMaru3anus, MeTaaHanu3. [loHATHE O 3aBUCMMOM W HE3aBHUCHMOH IEPEMEHHOM.
[InanupoBanue skcrnepumeHTa. [locTaHoBka W mpoBepka rumote3. HyseBas rumoTtesa.
[Tonsitue BBIOOPKHM W €€ IOCTOBEpHOCTh. Pa3Opoc B Ouojormyeckux JaHHbIX. OleHka
JIOCTOBEPHOCTH  TOJYYEHHBIX  pe3yabTaToB. [IpUYMHBI UCKaKEHUS  PE3yNbTaTOB
sKcriepuMeHTa. [IoHsATHE CTAaTUCTUYECKOTO TeCTa

Knerka kak Onosiorudyeckasi CuicreMa

2.1

Knerka — cTpykTypHO-(QyHKIMOHaNbHAsI €IUHUIA KUBOTO. VcTopus OTKPBITUS KIIETKH.
Pabots! P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. lIneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOW OHOJNOTMU: MHUKPOCKONMS, Xpomarorpadus,
3NeKTpodope3, METOJ MEYEHBIX aToMoB, Ju(QepeHIHaIbHoe LIEeHTpU(yrupoBaHue,
KYJIbTUBUPOBAHHUE KJIETOK

2.2

XUMHUYECKUN COCTaB KJIETKH. Makpo-, MUKpO- U yJIbTPaMHUKPO3JIEMEHTh. Boaa u e€ posb
KaK pacTBOPUTENS, peareHTa, y4acTHe€ B CTPYKTYPUPOBAHMM KJIETKH, TEIUIOPETYJISIUH.
MunepanbHbIe BEIIeCTBa KIETKH, UX Ouoiorndeckas poiib. Pojab KaTHOHOB M aHHUOHOB B
KJIETKE.

buonornueckne monumepbl. benku. AMHHOKHCIOTHBIH cocTaB OenkoB. CTpYKTypbI
OenkoBol Monekynbl. llepBuuHasi cTpykTypa Oenka, TENTHAHAS CBs3b. BTopuuHas,
TpEeTUYHAs, YeTBepTUYHAs CTPYKTYyphl. JleHaTypanus. CoiictBa 6enkoB. Kmaccudukamms
0enkoB. buonornveckne GyHKIMH OETKOB.

YrneBoabl. MoHOCaxXapuabl, TUCaXapuabl, OJTUTOCAXapu bl U mojucaxapuabl. OOmwmii miaH
CTpoeHUs U (U3MKO-XMMHYECKHE CBOMCTBa yrieBonoB. buonorunueckue GyHKIUU
YIJIEBOJIOB.

Jlunuasl.  T'mapodunbHO-TUApOodOOHBIE  cBoiicTBa.  Knaccudukanus — JTUOUAOB.
Tpurnmuuepuabl, Gocoaunuabl, BOCKH, CTepOouIbl. buonorumueckue (GpyHKIMHM TUTUAOB.
OO0urme cBoiicTBa OMOIOTHYECKUX MEMOPaH — TeKy4ecTh, CIIOCOOHOCTh K CaMO3aMbIKaHMIO,
MOJIYTIPOHUIIAEMOCTb.




2.3

2.4

Hyxneunosbie kucnorsl. JITHK u PHK. Ctpoenune HykiaenmHOBBIX KHCIOT. HykieoTuabl.
[punuun xommnementapHoctH. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cniupais.
Mecronaxoxaenue u Ouonorumveckue ¢yaknun JIHK. Bumer PHK. ®yaxkuum PHK B
KJIETKE.

Ctpoenune moisekynbl AT®D. Makpospruueckue cBsizu B moJiekysie AT®. buonoruueckue
byakuun AT®. BoccTaHOBICHHBIE IEPEHOCUYUKH, MX QYHKIIUU B KileTKe. CEeKBEHUpOBaHUE
JHK.

CrpykrypHast Ouonorus: OMOXMMHUYECKHME W OuMo(HU3MUECKHE HCCIEAOBAaHM COCTaBa W
IPOCTPAHCTBEHHOU CTPYKTYpPhI OMOMOJIEKYJT

Tunbl KiIeToK: syKapuoTHyecKass M IpokapuoThueckas. CTpyKTYpHO-(YHKLHMOHAIbHbIE
00pa30BaHUs KJIETKH.

Crpoenue nmpokapuoTuyeckoit kiaetku. Kierounas crenka 6akrepuit u apxeil. OcoOeHHOCTH
CTPOCHHUSI TeTepOTPOPHONH M aBTOTPO(HON MPOKAPUOTUYECKUX KIETOK. MecTto u poiib
IPOKapHUOT B OMOIICHO3aX.

Crpoenrie 1 (pyHKIIMOHHUPOBAHHWE SYKAPHOTHYECKOHW KieTku. Ilmasmarmdeckas memOpana
(mnazmanemma). CTpykTypa mmiuazmMarudeckoidl MemOpaHbl. TpaHCHOPT BeLIECTB 4Yepe3
1a3MaTHYecKylo MeMOpaHy: naccuBHbIN (Iuddysus, odneryéunas auddysus), akTHBHBIN
(mepBUYHBIH W BTOPUYHBIA aKTUBHBIA TpaHcnopt). llomynpoHunaeMocTs MeMOpaHbI.
PaGoTta Harpuii-kaaueBOro Hacoca. OHJOLMTO3: HHHOLMTO3, (HAarouuTo3. IK3OLHUTO3.
Knerounas crenka. CTpykTypa ¥ pyHKIUH KJIETOYHON CTEHKU pacTeHUM, rpuOoB.
[uronmna3zma. Ilutozonb. Ilutockener. JIBmkeHue unurorsazMbl. OpraHouzibl KIETKH.
OpHOMEeMOpaHHBIE OpPTaHOMIBI KIETKH: O3HAorazmarudeckas cerb (DIIC), ammapar
[onbpkK, JM30COMBI, WX CTpOeHHE U (QYHKUMH. B3anmMoCBsS3b 0JHOMEMOpaHHBIX
opraHouioB KjeTku. CTpoeHHe rpaHyisIpHOTO peTUKyayMa. CUHTE3 pacTBOPUMBIX OEIKOB.
CuHTe3 K1eTOuHbIX MeMOpaH. [ nagkuil (arpaHy/sipHbIN) 3HIOIUIa3MATHYECKUN PETUKYITYM.
CekperopHass ¢yHkuusa anmapara ['ombmxu. TpancrmopT BemecTB B KieTke. Bakyonu
pacTUTenbHBIX KieToK. Knerounstii cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUABIL.

Crpoenve u (QyHKIUU MHUTOXOHApUN W Tuiactui. IlepBuyHbBIE, BTOPUYHBIE M CIIOKHBIE
1acTUbl (POTOCHHTEZUPYIOUINX AYKApUOT. XJIOPOILIACThI, XPOMOIUIACTHI, JIEWKOIIACThI
BBICIIMX PAaCTECHUM.

HememOpannbie opraHougsl kietku CtpoeHne U (YyHKIMM HEMEMOpaHHBIX OPraHOMIOB
kieTku. Pubocombl. MukpodunamenTsl. Mpleunsle kieTku. Mukporpybouku. Kierounsrii
neHtp. CTpoeHue M JBIKEHHE J>KTYTMKOB M pecHHYeK. MHKpOTpyOOUKM IMTOIIa3MBbl.
enTpuosb.

SAnpo. OGonouka siipa, XpOMaTHH, KapHOIUIa3Ma, SAPBIMIKA, UX CTPOEHUE U (YHKLUU.
SAnepubiii  O6enkoBblif  MaTpukc. IIpocTpaHCTBEHHOE PpAacCHOIOKEHHE XPOMOCOM B
uHTepdaszHoM siape. beraku xpomaTrHa — TUCTOHBI.

Knerounsie  BimtoueHus.  CpaBHUTENbHAs ~ XapaKTEpPUCTUKA  KJIETOK  JYKapHOT
(pacTUTENbHOM, KUBOTHOM, IPUOHOI)

AcCCUMMIISIMS U TUCCUMWISIIUA — JIBE€ CTOPOHBI MeTaboiu3ma. TUmnbsl oOMEHa BEIEeCTB:
aBTOTPOQHBIK UM TreTepoTpOHBIA. YuacTHE KHCIOpoAa B OOMEHHBIX MpoIleccax.
OHepreruyeckoe obOecrneueHue kieTku: npespamieHne AT® B 0oOMEHHBIX mpoleccax.
depMeHTaTUBHBIN XapakTep peakluuil KIeTo4Horo Metabonusma. @epMeHThI, UX CTPOEHUE,
cBoiicTBa u MexaHusM jeiictBus. Kodpepmentsl. OTinumns GepMEHTOB OT HEOPTaHUUECKUX
KaTaJn3aTopoB. benku-akTuBaTOpsl M  OCNKU-UHTUOMTOpPBL. 3aBUCUMOCTH CKOPOCTH
(bepMEHTATUBHBIX PEaKIHi OT Pa3InYHbIX (HaKTOPOB.

IlepBUUHBIN CUHTE3 OpPraHUYECKUX BelleCTB B KieTke. PorocuHres. Poib xj1opomninacTtos B
nporecce QorocuHTe3a. CBeroBas u TeMHOBas (a3bl. IIpogyKTUBHOCTH (oOTOCHHTE3A.




Bnusiaue pa3nuuHbIx (pakTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHUe (POTOCHHTE3A.
XemocuHTe3. PazHooOpaszue opraHn3MOB-XeMOCHHTETUKOB: HUTPUUIHPYIOLe OaKTepuH,
XKene300aKTeprH, CepoOAKTEPHH, BOJIOPOIHBIC OaKTepun. 3HAUCHHE XEMOCHUHTE3A.
AnaspoOHble opraHu3Mbl. Bumsl OposkeHusi. [IpoqyKThl OpOXKEHHS M MX HCIIOJIb30BaHHUE
YeJI0BeKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI KaK O0BEKThI OMOTEXHOJIOTUH M BO30YAUTEIH
Oose3Hei.

AdpoOHBIE OpraHW3MBbl. JTambl SHEPreTHYEeCKOro oOMmeHa. [loAroTOBUTENBHBIN 3Tall.
ko3 — 6ECKUCIOPOAHOE PACUICTIIICHHE TIFOKO3BI.

Buonornyeckoe okuCI€HHE, WM KIETOUYHOE JbIXaHWe. Poib MHTOXOHIpU B Iporeccax
OMOJIOrN4YECKOro OKHUCJICHUS. [Muxnnueckue peakuuu. OxucnuTenpHoe
dochopmmposanne. IlpenmymiectBa a’poOHOr0 myTd oOMEHa BEIIECTB IeEpes
aHa’poOHBIM. D(HPEKTUBHOCTH FHEPTETUIECKOTO OOMEHA
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Peakuun matpuyHoro cuuresa. IIpyHIMI KOMIUIEMEHTApHOCTH B PEAKLUSAX MATPUYHOIO
cuHTe3a. Peanm3anus HaciencTBeHHOW wH(OpManwu. [ eHeTHUeckuid KoJl, ero CBONCTBA.
Tpanckpunumsa  —  Marpuudbsld  cuHTe3  PHK.  IlpuHnmmer  TpaHckpunnmwu:
KOMIUIEMEHTAapHOCTh, AHTUIAPAJUIEIBHOCTh, aCUMMETPUYHOCTb. TpaHcimsanus U €€ ITalbl.
VYyactue tpancnoptHeix PHK B Ouocunreze Oenka. YcinoBus OuocuHTe3a Oenka.
KonupoBanue amuHokucnot. Poss pubocom B 6uocunTese Oenka.

Opranuzanus TreHoMa y IPOKapUuOT M DYKApUOT. Perymauus akTUBHOCTH T€HOB Y
npokapuot. ['unoresa onepona (. XKakob, XK. Mano). Peryssuus oOMEHHBIX IPOLIECCOB B
xietke. Kierounslii romeocras.

Bupycel — HekierouHbsle (OPMBI KU3HU U OONUTaTHbIe mapasuThl. CTpoeHHE MPOCTHIX H
CJIO’KHBIX BUPYCOB, PETPOBHPYCOB, OakTeprodaros.

BupycHsie 3a0oneBanus 4enoBeka, KUBOTHBIX, pacteHuil. CITIN/, COVID-19, connansabie
U MEIUIIMHCKHE TPOOIEeMBI
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Knerounsii nwmki, ero mepuoisl u peryisuus. Warepdaza um muto3. OcobeHHOCTH
IpOLECcCOB, TMpoTekaroumx B  uHTepdasze. IloAroroBka KIETKH K  JIEJICHHMIO.
[IpecunTeTnyeckuii  (MOCTMUTOTUYECKHI), CHHTETHYECKUA W  MOCTCUHTETUYECKHUM
(MpeMUTOTUYECKUI ) TepHO/Ibl HHTEP(DA3HI.

Matpuunsiii  cunte3  JHK —  pemnumkanumsa.  Ilpunnuner  permmkanun  JIHK:
KOMILIEMEHTAPHOCTh, ITOJIYKOHCEPBATUBHBIM CUHTE3, AHTUIAPAJLIEIbHOCTb. MexaHusMm
perummkanuu  JIHK. Xpomocombl. CrtpoeHune Xxpomocom. Tenomepsl M Tenomepasa.
XpOMOCOMHBIM Habop KIETKHM — KapuoTul. JIMMIOWJHBIE M TalUIOMAHBIA HaOOpHI
XpOMOcoM. ['oMotornaHbIe XpOMOCOMBI. 110J10BBIE XPOMOCOMBI.

Henenne xnetkn — murto3. Craguu MHUTO3a M NMPOUCXONAIIME B HHUX IPOLECCHL. THIbI
murto3a. KapumoknHe3 m 1uTOKMHE3. buonormuyeckoe 3HadeHuWe MuTO3a. Perymsanus
MUTOTHYECKOTO 1IMKIIA KIeTKU. [Iporpammupyemas kiaetodHasi rTubesnb — arnomnTos.
@yHKIMOHAIbHASI FEHOMUKA

3.1

Opranusm kak OUoJIOrHyecKas cuctema

OIHOKJIETOUHbIE, KOJOHUAIbHBIE, MHOTOKJIETOYHbIE OpPraHu3Mbl M MHOT'OTKaHEBbIE
OpTaHU3MBI.

@DopMBI pa3MHOKEHHUS OPTaHU3MOB: O€cIioyioe (BKJIIOYas BETETATUBHOE) M MOJIOBOE. Buabl
0ecroI0ro pa3MHOKEHUS: TIOYKOBaHUE, CTIOPYIISIHS, (pparMeHTalvs, KIOHHPOBAaHHUE.
[TonoBoe pa3muoxkenue. IlonoBbie kneTku, wiam rametrsl. Meio3. Cragum Menosa.
[ToBenenue xpomocom B Menosze. KpoccuHroBep. bHOTOrMYEecKHil CMBICT Meio3a H
MOJIOBOTO Tpoluecca. Meilo3 U ero MecTo B )KU3HEHHOM IUKJIE OPTaHU3MOB.
[IpenzaponpimeBoe pazputue. ['ameTorenes y »uBoTHbIX. [lonoBrie xene3pl. OOpazoBaHme
W pa3BUTHE MOJOBBIX KieTOK. CrnepmartoreHe3 u ooreHe3. CTpoeHuEe MOJIOBBIX KJIETOK.




OmoioTBOpeHNE W 3MOPHOHANBHOE Pa3BUTHE KHUBOTHBIX. CHOCOOBI OIUIOAOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanpHOE pa3BUTHE OpraHu3MoB (oHTOoreHe3). Ctanuu SMOpHOTreHe3a KUBOTHBIX (Ha
npuMmepe  Jarymku).  Jpoo6nenuwe. Tumbr  apoGneHus.  OcoOeHHOCTH — APOOICHHS
MJIEKOMUTAIONIUX. 3apOJIbIIIEBbIE JTUCTKHU (racTpyisiius). 3akiajka OpraHoB M TKaHEeW u3
3apOJIBIILIEBBIX JIMCTKOB. B3anMMHOE BIMSHME YacTed PAa3BUBAIOLIEIOCA —3apOoJblIia
(oMOpHOHaNbHAST WHAYKIMSA). 3akiajKa IUlaHAa CTPOCHUS KUBOTHOTO Kak pe3ysbTaT
UepapXUvYeCKuX B3aUMOJICHCTBUI I'eHOB. BimsiHre Ha SMOpHOHABHOE Pa3BUTUE PA3THMYHBIX
(aKTOpOB OKPYKAIOIIEH CPEabL.

Poct u pasButHe xuBOTHBIX. [locTamOpuonanbHbld mepuon. Ilpsmoe u  Hempsmoe
pasButHe. Pa3ButHe ¢ meramMopdo3oM y OeCHO3BOHOUYHBIX M TMO3BOHOYHBIX KHBOTHBIX.
buonornueckoe 3HAUYEHHE MPSAMOIO M HEOPSIMOrO pa3BUTHUSA, UX PaCIpPOCTPAHECHUE B
npupoge. Tunsl pocra XKMBOTHBIX. (DAKTOpPBI peryasiiud pocTa XKUBOTHBIX U YEJIOBEKA.
Craguu nocTAoMOpHOHANIBHOTO PAa3BUTHS Y KUBOTHBIX U denoBeka. [leproasl oHTOreHesa
YeJloBeKa.

Pasmuoxenue u pazButue pactenuid. ['ametodut u ciopodpur. Meiio3 B )KU3HEHHOM LIUKJIIE
pacrenuii. OOpa3oBaHue crop B Tpouecce wmeio3a. [ameroreHes y pacTeHUM.
Omiog0TBOPEHHE U Pa3BUTUE PACTUTENBHBIX OpPraHuU3MOB. J[BOIIHOE OIJIOJOTBOpPEHHE Yy
LBETKOBbIX pacTeHuil. OOpa3oBaHMEe U pa3BUTHE CEMEHU. MexaHU3Mbl PpEryJsuuu
OHTOT€HE3a Y PACTEHHUM U )KUBOTHBIX

3.2

Wcropust cTaHOBJICHHS U Pa3BUTHS T€HETHKU KaK HayKu. OCHOBHbBIC T€HETHYECKUE MTOHSATHUS
U CUMBOJIbI. ['OMOJIOTHYHBIE XPOMOCOMBI, AJUICIbHBIE T€HBI, AIbTEPHATUBHBIE MPU3HAKH,
JIOMUHAHTHBIA M PEUECCHUBHBIA MPU3HAK, TOMO3HUIOTa, TE€TEPO3UTOTA, YHUCTas JIMHUA,
rubpuapl, reHoTwmn, GeHoTun. OCHOBHBIE METOJbI TEHETHKH: THOPHIOIOTHYCCKHM,
LHUTOJIOTHYECKUI, MOJIEKYJIIPHO-T€HETUYECKUA

3.3
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Monorubpuanoe ckpemubanue. [lepBroiii 3akoH MeHens — 3aKoH eIMHO00pa3usi THOPUIOB
nepBoro noxosieHus. [IpaBwiio noMuHHMpoBaHusa. Bropoit 3akoH Menaens — 3akoH
paciiernyieHusi npusHakoB. lluTonmormyeckre OCHOBBI MOHOTHOPHIHOTO CKPEIIMBAHMUS.
I'unoresa 4uCTOTHI raMer.

AHanusupyrouiee ckpemusanue. [I[pomMexyTounblil XxapakTep HacienoBaHus. Paciiermienue
IIPU3HAKOB TP HEIIOJIHOM JOMUHUPOBAHUMU.

JurubpunHoe ckpemuBaHue. Tpetnil 3akoH MeHAens — 3aKOH HE3aBHCHMOIO
HacJieI0BaHMs TPU3HAKOB. [{UToMOrn4Yeckrne OCHOBBI TUTHOPUIHOTO CKPEIIUBaHUS.
CueruienHoe HacnefoBaHue npuzHakoB. Pabotel T. Moprana. CrernsieHHOe HaclieIoBaHUe
T€HOB, HAPYLICHHUE CLETUICHUS MEXAY TeHaMu. XpOMOCOMHAs TEOpHUs HACIEACTBEHHOCTH.
I'enetnka mona. XpOMOCOMHBIM MEXaHU3M ONPENEICHUS IMOJa. AYTOCOMBI U IIOJOBBIE
XpPOMOCOMBI. ['OMOTraMeTHBI ¥ rereporaMeTHbId moji. ['eHeTndeckas CTpyKTypa IMOJIOBBIX
xpomocoM. HaciienoBanue pu3HaKoB, CLEIUIEHHBIX C II0JIOM.

I'enorun kak uenocTHas cucrema. IlneHorponuss — MHOMKECTBEHHOE JEHCTBHUE TI€HA.
MHoxecTBEHHBIN ajuienu3M. B3anMozelicTBue HealeNnbHbIX IeHOB. KOMIIIIEMEHTapHOCTb.
Onucras. [lonmnmepus

BzaumopelictBue reHotuna u cpeapl npu  popmupoBanun ¢eHoTtumna. l3meHUHBOCTH
npu3HakoB. KadecTBEHHblE W KOJMYECTBEHHbIE IPHU3HAKA. Buapl HW3MEHYMBOCTH:
HEHACJIEICTBEHHAS 1 HACJIEACTBEHHASI.

MopandukanoHHas W3MEHUYMBOCTb. Ponb cpeabl B (OpMUPOBaHMM MOIU(PUKAIIMOHHOM
u3MeHunBocTH. Hopma peakiinu npusHaka. BapuanmoHHbIA psa M BapuanyonHas kpusas (B.
Horanncen). CBoiicTBa MOJU(PHUKALMOHHON U3MEHUYHNBOCTH.

['enoTnnnyeckass W3MEHYMBOCTh. (CBOMCTBA TI'€HOTHIIMYECKOW HM3MEHYMBOCTH. Bupsl
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TeHOTHUITMYECKOM H3MEHUMBOCTH: KOMOMHATUBHAS, MyTallHOHHASL.

KomOunatuBHass u3MeHUMBOCTh. Mel03 W TIONIOBOW MpOIECC — OCHOBAa KOMOHMHATHBHOM
U3MEHYMBOCTU. Ponb KOMOMHAaTMBHOM W3MEHYMBOCTM B  CO3JaHMU  TI'€HETUYECKOIo
pazHo0Opa3usl B Ipezenax OAHOrO BUAA.

MyrannoHHass W3MEHYMBOCTb. Buapl MyTanmil: T€HHBIE, XPOMOCOMHBIE, TI'C€HOMHBIE.
CrioHTaHHBIE M MHAYLIMPOBAaHHBIE MyTalMW. SInepHple M LUTOIUIA3MaTUYECKUE MYTaLMH.
Comarnueckue U MoJIoBble MyTalMu. IpuumHBl BOSHUKHOBEHMsI MyTaluid. MyTareHsl U MX
BJIUSIHAE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALMOHHOIO IpoLecca. 3aKOH IOMOJIOTHYECKUX
psaoB B HacinencTBeHHOM uzMeHunBoctu (H.M. BaBunos). BuesnepHass ©3MeHUMBOCTh U
HACJIECTBEHHOCTh

Kapuotun uenoBeka. MexayHapoaHas mOporpaMMa HCCIIEIOBaHUS T'€HOMAa YeJIOBEKA.
Mertoanl HA3Yy4YEHUS T€HETHUKH 4eJ0BEKa: T'eHEaIOTHYECKHI, OJIM3HEIOBBIH,
IIUTOTCHETHYCCKHI, MOIMYJISIUUOHHO-CTATUCTUYECKUH, MOJIEKYJIIPHO-TEHETUYECKU M.
CoBpeMeHHOE onpeacIcHue TeHOTHUIIA; MMOJITHOT@HOMHOE CEKBEHHPOBAaHUE,
TeHOTHIIMUPOBAHKE, B TOM 4Kciie ¢ momouisto [11[P-ananuza. HacnencrBennsie 3a001eBaHms
YelloBeKa. ['eHHbIe M XpPOMOCOMHBIE OO0JIe3HHM 4YelloBeKa. bojie3HM C HaciaeICTBEHHOMN
MIPEAPACIIONOKEHHOCTHIO0. 3HAUCHUE MEIMIIMHCKON MeHETUKH B MIPEIOTBPALICHUN U JICYCHUH
TCHETUYCCKUX 3a00seBaHuii yemoBeka. CTBOJIOBBIC KIIETKU
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JloMecTukanus u cenekius. 3apoxIeHue celleKun U fomectukanyu. Yuenue H.M. Basuosa
0 LEHTpPax MPOUCXOXKACHUS M MHOTr000pa3usi KyJIbTYpHBIX pacTeHuil. Ponb cenmekuuu B
CO3JAaHMU COPTOB pacTeHHd M TOopox KMBOTHBIX. CopT, moponaa, MWTaMM. 3aKOH
TOMOJIOTMYECKUX PAJIOB B HacieACTBeHHOM n3meHunBoctd H.M. BaBusnosa, ero 3Hauenue ams
CENEKIIMOHHON pabOThI.

MeTtoapl ceneKMOHHONW paboThl. MIcKycCTBEHHBII OTOOp: MAcCOBBIM W MHIWBUIYaTbHBIM.
Oranbl KOMOMHAIIMOHHOW ceNeKluu. VcnbiTanue mpou3BoguTenel mo notroMctpy. Otoop
M0 TEHOTHITY C TIOMOIIBIO OIIEHKH ()EHOTHIIA TIOTOMCTBA U OTOOP MO TEHOTHUITY C TIOMOIIIBIO
ananmusa JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl CEeJEKIIMOHHOW paloThl. PamuanuoHHBId U
XUMHUYECKUM MyTareHe3 KakK MCTOYHUK MYTallud y KyJIbTYpHBIX (OpPM OpraHuW3MOB.
Hcnonp30BaHWe TEHOMHOTO pEJAaKTUPOBAHHUS M MeETOAOB pekomMOmHaHTHbIX JIHK s
MOJIYYEHHS UCXOAHOTO MaTepralia sl CEJIECKLIUH.

[Tonyuenne nomuronoB. BuytpuBraoBas rubpuamsaiys. binskopoacTBEHHOE CKpEIIMBaHUE,
W uHOpUIMHT. Hepo/cTBeHHOe CKpelBaHue, Ui ayTOpuauHr. ['eTepo3uc u ero mpuYuHEL.
Hcnons3oBanue rereposuca B cenekimn. Otnanénnas rudbpunuzamus. [Ipeononenne o6ecruiomus
MEXKBUIOBBIX THOPUAOB. JIOCTHIKEHUSI CENIEKITH PACTEHUM U JKUBOTHBIX

OOBEKTbI, HUCHOJIb3yeMble B OMOTEXHOJIOTHMM, — KIETOYHbIE M TKaHEBbIE KYJIBTYpBI,
MHUKpPOOPTaHU3MBbI, MX XapaKTEPUCTHKA. TpaauiMoHHas OMOTEXHOJIOTHS: XJeOoredeHue,
NOJTy4YeHHE KHCIOMOJIOYHBIX MPOJIYKTOB, BHHOAEIHE. MUKpPOOMOIOrMYECKUH CHHTE3.
OOBEKTBI MHKPOOHOJOTHYECKHX TexHoysoruid. [Ipow3BoacTBO Oenka, aMHUHOKHCIOT |
BUTaMUHOB. VICKyCCTBEHHOE OIJIOOTBOPEHUE. PEKOHCTPYKIMS SMIIEKIETOK U KIIOHUPOBAaHUE
JKUBOTHBIX. METOJT TPaHCIIJIAaHTALMHU SJEP KIIETOK.

XpOMOCOMHAsl ¥ T€HHasi MH)KEeHepus. VMICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYMPOBAHHE
pexkomOuHanTHBIX JIHK. JlocTikeHuss M TNEpCHEKTHUBBI XPOMOCOMHOW M T'eHHOM
UHXeHepuu. MeauumHCcKiue 6MoTeXHOIOTHH. VIConb30BaHue CTBOJIOBBIX KIIETOK

4.1

Cucrema 1 MHOroo0pasue OpraHn4eckoro Mupa

Buonornyeckoe paznoobpasue opranuzMoB. CoBpeMeHHasi cucTeMa OpPraHH4ecKOro MHpa.
[punnuner  knaccudukanuu — opranu3mMoB. OCHOBHBIE  CHCTEMAaTHUECKHE  TPYIIIBI
OpraHU3MOB.




Oco0eHHOCTH CTPOCHUS U KU3HEIEATEIBHOCTH OJHOKJIETOYHBIX OpPraHu3MoB. baktepuw,
apxeu, OJHOKJIETOYHbIE TpHObI, OJHOKJIETOYHBIE BOJOPOCIH, JAPYTU€ MPOTHUCTHI.
KononunanpHble OpraHu3Mbl. J[BI)KEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOMIHOE,
JKTYTUKOBOE, PECHHUYHOE. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. PazmpaxumMocts y
OJHOKJIETOYHBIX OpraHu3MoB. TaKCUChI

4.2

MHoOrokjieTouHble pacTeHus. B3auMOCBSA3b 4aCTEd MHOTOKIETOYHOIO OpraHusma. TkaHw,
OpraHbl ¥ CUCTEMbI OPraHOB MHOTOKJIETOYHOTO opraHuszma. OpraHu3M Kak €JIHHOE IIeJIO€.
Tkanm pacreHmit. Twumbl pacTUTENBHBIX TKaHEW: oOpasoBaTelbHas, IOKPOBHAs,
MPOBOJIAIIASL, OCHOBHas, MexaHudeckas. (OCOOCHHOCTH CTpoeHUs, (QYHKOUH |
pacIooKeHUs TKaHEeW B OpraHax pacTeHHM
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BereraruBHble U reHepaTUBHBIE OpraHbl pacTeHui. DyHKIMY OPraHOB U CUCTEM OpPraHOB.
Kapkac pacrenuil. JIBUKEHHE MHOTOKJIETOYHBIX pPACTEHUM: TPONM3MBI U HACTHUM.
[Tornomenue BOIBI, YIIEKUCIOrO ra3a MU MUHEPAJIbHBIX BEUIECTB PAaCTCHUAMU. JlpIxaHue
pacrenuil. [uddy3us ra3zoB uepe3 MNOBEPXHOCTb KIETKU. TpPaHCHOPTHBIE CUCTEMBI
pacteHuid. Bpiaenenue y pacTeHMid. 3amuTa y MHOTIOKJIETOUYHBIX pacteHui. Kyrukyna.
CpencTBa NacCUBHOM U XMMHUYECKOH 3aUThl. DUTOHLIUIBI.

Pazgpaxxumocte M perymsuus |y OpraHus3MoB. PasznpaxumMocTs U peryimsanus y
MHOT'OKJIETOYHBIX PACTEHMI. POCTOBBIE BENIECTBA U UX 3HAYCHUE

MHOroKIJIETOYHBIE KUBOTHBIC. B3aMOCBs3b YyacTell MHOIOKJIIETOYHOI'O OpraHusMa. TkaHu,
OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOYHOro opranuzMa. OpranusM Kak €IMHOE LEJIOoE.
I'omeocra3. TkaHM XMBOTHBIX M 4YEJOBEKA. THIBI JKMBOTHBIX TKAHEW: SIUTEIMAJIbHAS,
COCIMHUTENbHAS, MbIIe4yHas, HepBHas. (OcoOeHHOCTH  cTpoeHHs, (YHKOUA u
pacIoIOKEeHNsl TKaHEN B OpraHax KMBOTHBIX M YEJIOBEKa

OpraHel ¥ CUCTEMBI OPraHOB XKUBOTHBIX. DYHKIIMK OPraHOB U CUCTEM OpraHoB. Onopa tena
opranu3MoB. CKeneTbl OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX JKMBOTHBIX. HapyxHblli u
BHYTpeHHU ckeneT. CTpOoeHue U TUIIbI COETMHEHUS KOCTEM.

JIBuKeHre MHOTOKJIETOUHBIX >KUBOTHBIX. IluTaHue >XuBOTHBIX. [luTaHME MO3BOHOYHBIX
JKUBOTHBIX. [Ipixanue xwuBOTHBIX. KoxHoe npixanue. XKabepHoe u TEroyHoe AbIXaHue.
JlpixaHue TM03BOHOYHBIX >KMBOTHBIX. OBOJIIOLIMOHHOE YCJIOKHEHUE CTPOCHUS JETKHUX
MO3BOHOYHBIX KUBOTHBIX. JIpIxaTenbHas cucTeMa 4YelloBeKa. MexaHU3M BEHTUJISLUU
JNETKUX y NTHULl U MJEKONMTAOMUX. TpaHCIOPT BEWECTB y OpraHu3MoB. TpaHcnopt
BEUIECTB y KMUBOTHBIX. KpoBeHOoCHass cuctema u €€ opraHbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX JKMBOTHBIX. Kpyrn KpoBooOpamieHus. OBOJIIOLUOHHBIE YCIOXKHEHUS
CTPOEHHUSI KPOBEHOCHOM CHCTEMBI NO3BOHOYHBIX JKUBOTHBIX. BbIleneHHe y OpraHu3MOB.
Boigenenue y xuBoTHbIX. CokpaTuTenbHble Bakyoiau. Opransl BelieneHus. CBsI3b MOJIOCTH
Tela C KPOBEHOCHOW U BBIJCIUTENbHOW cHUCTEMaMHU. BplneneHne y MM03BOHOUYHBIX
YKUBOTHBIX. 3alllUTa Y MHOTOKJIETOUYHBIX KUBOTHBIX. [IOKPOBBI M MX MPOU3BOJIHBIE.
PaznpaxxuMoCTh M peryjsiuss y OpraHu3MoB. Pa3pakuMocThb y OJHOKIETOYHBIX
opranu3MoB. Takcucel. PazIpa)kuMoCTb M pEryisiiusi y MHOTOKJIETOYHBIX DPACTEHUH.
PocToBbl€ BemecTBa U MX 3HAYEHHE.

HepBHas cucrema u peduiekTopHast peryisius y MHOTOKJIETOYHBIX >KHBOTHBIX. HepBHas
cucteMa M €€ OTHeNbl. DBOJIOLUOHHOE YCIOKHEHHE CTPOEHUS HEPBHOM CHCTEMBI Yy
KUBOTHBIX.

Pa3zpaborka anroputmMoB u mporpamm A 3¢(eKTUBHOW (DYHKIMOHAIBHON aHHOTAIUU
F€HOMOB, TPAHCKPUIITOMOB, IPOTEOMOB, METa0OJOMOB MHUKPOOPTraHU3MOB, PACTEHMIA,
JKUBOTHBIX U YeJIOBEKa

OpFaHI/IBM YCJIOBCKA U €TI0 3J0POBLC

5.1

OpFaHH U CHCTCMbI OpraHoB YCJIIOBCKaA. OTI[CJ'IBI T'OJIOBHOI'O MO3ra IIO3BOHOYHBIX




KHUBOTHBIX. Pednexc u pedrnexkropHas nyra. be3ycnoBHble U yCIOBHBIE pedICKCHI.
['yMopanbHas perymsiuuss U SHAOKPHUHHAs CHUCTEMAa JKUBOTHBIX M dYeloBeKka. JKenesbl
SHJIOKPUHHOM CHUCTEMBI MU HUX TOPMOHBI. JlelicTBME TOPMOHOB. B3anMOCBSI3b HEpBHOU M
SHAOKpUHHOM cucteM. ['mmoranamo-runoduzapHas cucrema. Pednexc u pedaexropHas
nyra. bezycnoBHbie U yciI0BHbBIE pedIeKChI

5.2

3ammra opranusMa oT Oone3Hei. MmmyHHas cuctema denoBeka. KieTounblii u
TYMOPJIbHBIA MUMMYHUTET. BpOXKAEHHBIH, MPHOOPETEHHBIA CHEUPUUSCKI UMMYHUTET.
Teopust knoHambHO-cellekTUBHOrO uMMyHHuTeTa (I1.Opmux, @®.M.bepuer, C.Tonerasa).
BocnanuTenbHple OTBEThl OPraHu3MoB. Poilb BpOXIEHHOIO HMMMYHUTETa B PAa3BUTHH
CUCTEMHBIX 3a00JIeBaHU

5.3

Kposenocnas cucrema u e€ opransl. Cepjie, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru
KpoBooOparienus. Paborta cepya u e€ perynsnus

5.4

5.5

Jbixanue yenoseka. Jud¢ys3us razoB yepe3 MOBEPXHOCTh KJIETKU. JlpIXaTenpHas cUCTEMa
yeJoBeKa. JpIxaTenpHas MOBEepXHOCTb. Perymsnus npixanus. JpxaTenbHbie 00bEMBI

HI/IH_[eBapI/ITeJ'IBHaH CHUCTCMaA YCJIIOBCKA. OTI[GJ'H:I IMUIICBAPUTCIIBHOI'O TpaKTa.
HI/IH_[eBapI/ITeJ'IBHBIC KCJIC3hI. BHYTpI/IHOJ'IOCTHOG W BHYTPHUKIICTOYHOC MUIICBAPCHUC

5.6

[lokpoBsl u wux mnpousBoaHble. Opranbl BbigenaeHus. I[louku. CrpoeHue u
¢yHKIMOHMpOBaHUE He(ppoHa. DuibTpauus, CeKpeluss U O0O0paTHOE BCACHIBAHUE Kak
MeXaHU3Mbl pabOThl OPraHoB BblAeaeHHU. OOpa3oBaHuE MOYH Y YEJIOBEKA

5.7

JIBrmkeHHE YelloBeKa: MbIedHasi cucteMa. CKeleTHbIe MBI U uX padora. CTpoeHHE U
TUIBI COCIMHEHUST KOCTEN

TeopI/m 3BOJIIONMHU. Pa3BuTHE )XHU3HU Ha 3emie

6.1

6.2

OpomononHas Teopus Y. Jlapsuna. [Ipeanocsuiku BOZHUKHOBEHUS JapBUHU3MA. JKU3Hb U
Hay4dHas nearenbHocTh Y. JlapBuHa.

JBuwxymue cunbl sBomonuM  BUAoB 1o Y. JlapBuHy (BbICOKass HWHTEHCHBHOCTH
pPasMHOXKEHHUsI OpPraHU3MOB, HACJIEACTBEHHas: M3MEHYMBOCTb, OOphOa 3a CyIIEeCTBOBAaHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunteTndeckoil Teopun 3Bosmonuu (CTI). HelitpanbHas Teopus 3BOJIOLUHU.
CoBpeMeHHass  3BOJIOIMOHHAs  Ouosorus. 3HAa4YeHHWE SBOJIIOLMOHHOW TEOpUH B
(GbOopMHUPOBAHNHN €CTECTBEHHO-HAYYHON KapTHHBI MUpa

[Tomymsiuust kak dieMeHTapHass eaMHuLA HBOMOLMHA. COBpPEMEHHBIE METOABI OLICHKH
TEeHETUYECKOT0 pa3HooOpazus U CTPYKTypsl nomymsauuid. M3meHenune reHodoHIa
MOMYJISIMY KaK 2JIEMEHTAPHOE SBOJIIOLMOHHOE SIBJIEHHE. 3aKOH T'€HETUYECKOIO0 PAaBHOBECHS
Jlx. Xapnu, B. BaiinGepra.

OnemeHTapHble (aKTOpbl (ABWXKYIIME CHUJIBI) 3BOJIONUU. MyTalMOHHBINA Ipolecc.
Komb6unatuBHast u3MeHUMBOCTh. [[peiid reHoB — ciydaiiHble HEHANpaBICHHbIE U3MEHEHUS
4yacToT ajuieneil B momynsauusx. D¢pdekt ocHoBarens. Murpauuu. M3onsamus nomyssuii:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoornyeckas (penpoayKTUBHAS).

EcrectBenHblif 0oTOOp — HampaBmsomuii ¢axkrop sBomtoruu. DOpMbI €CTECTBEHHOTO
orOopa: JBHUXKYIIMH, CTaOMIM3MPYIOMIMKA, paspbiBaomuil (au3pyntuBHbIif). IlonoBoii
oTOOop.

[IpucrnocobaeHHOCTh OPraHU3MOB KaK pPe3ylbTaT MUKPOIBOJIONUHM. BO3HHKHOBEHHE
npucrnocoOineHnii 'y  opraHu3moB. Apomopdosbl u  uamoanantanuu. [Ipumepst
MPUCTIOCOOIEHUH Y OpraHu3MoB. OTHOCUTENIBHOCTh MPUCTIOCOOIEHHOCTH OPTaHNU3MOB.
Bun, ero kpurepun u crpykrypa. BumooOpa3oBaHue kak pe3yabTaT MHUKPO3BOJIIOLUH.
M3omsmust — kimrodeBoi daktop BupooOpazoBanms. [yt u cmocoObl BHI000pa30BaHUSA:
ajsionaTpudeckoe (reorpauueckoe), CUMIIATPUUYECKOE (IKOJOTHUYECKOE), «MIHOBEHHOE)




(monurutonn3anus, rudpuau3zanus). JauTeabHOCTb SBOTIOIMOHHBIX MTPOIECCOB.
Mexanu3msbl (POpMUPOBAHUS OMOIOTUYECKOTO pa3HO0Opa3usl.

Porme  3BomonMOHHO#N OWONOrMM B pa3pabOTKe HAYYHBIX METOAOB COXpaHCHHUS
O6ropazHooOpasus. MUKpPOIBOIIONNS U KOIBOJIONHUS MAPa3UTOB U UX X03s51eB. MeXaHU3MBbI
(GhopMHUpPOBaHKS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 0OPHOBI ¢ HEl

6.3

MeTtobl U3yueHus: Makpo3Boronuu. [laneoHTonornueckue MeTo bl U3y4eHHUs BOJIOLUU.
[Tepexomubie GopMbI U PUITOTCHETUIESCKUE PSIBI OPTAHI3MOB.

buoreorpaduyeckue wmeToapl wuzyudeHus odBoitouud. CpaBHeHue GIopel U QayHBbI
MaTEepUKOB U OCTPoBOB. bruoreorpaduyeckue odnactu 3emian. BUibl-oHIEMUKH U PETTUKTHI.
OMOPHOJIOTMYECKHE U CPABHUTEIHbHO-MOP(OJIOrHYECKHE METOAbl H3YyYEHUS HBOJIOLHUU.
['eHeTnyeckue MEXaHU3MBbI BOJIIOLUU OHTOTE€HE3a U MOSIBIICHUS SBOJIFOIIMOHHBIX HOBIIECTB.
['oMonoruyHpie ¥ aHANOTUYHBIE OpraHbl. PyauMeHTapHble Opranbl W aTaBU3MBI.
MoueKynsipHO-TEHETHYECKHE, OMOXMMHYECKHEe W MAaTeMaTHYeCKHEe METOAbl H3y4eHUs
sBosroMH. ['omonornyneie reHsl. COBpEMEHHBIE METOABI MOCTPOCHUS (PUIIOTEHETHYECKUX
JIEPEBHEB.

XpPOMOCOMHBIE MYTAIlUH U SBOJIIOIHSI TEHOMOB.

O6mue 3akoHOMepHOCTH (TpaBuia) 3Boiourd. HeobpaTUMOCTh 3BOMIOLUMU. AJTaNTHBHAS
panuanusa. HepaBHOMEPHOCTh TEMIIOB YBOJIIOLIUU

6.4

Hayunble rumoTessl NpOMCXOXKIEHUS KU3HUM Ha 3emie. AOHOreHe3 U NaHCHEepMUs.
JloHayuHbIe IPEICTABICHUS O 3apOK/IEHUU KU3HU (KpeallMoHu3M). ['umnore3a nocTosHHOTO
CaMO3apoKJICHUsT KU3HU M €€ omnpoBepkeHue omnbiTamu @. Peau, JI. Cnamnannanu, JI.
[Tactepa. IlporcxoxaeHue >Ku3HU U aCTPOOUOIIOTHSL.

OcHOBHBIE 3Tanbl HeOpraHuyeckon 3Bosrouuu. [InanerapHas (reosoruyeckas) BOTHOLIMSL.
XuMHUUeCcKasi IBOIIOLMS. AOMOreHHBIH CHHTE3 OPraHMYECKUX BEIIECTB U3 HEOPTaHUYECKUX.
Oneir C. Mumiepa u I'. FOpu. O6pa3oBanue nmonumepoB u3 MoHoMmepoB. KoarepBaTHas
runore3a A.M. Onapuna, runore3a nepsuyHoro OymnboHa JDk. XonneilHa, reHeTudecKas
runoreza I'. Ménnepa. Pubosumsr (T. YUek) m rumoreza «mvupa PHK» V. I'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE IPOTOKJIETKH.

Uctopus 3emmum u Meroapl e€ wu3ydeHus. lckomaemble OpraHWYeCKHE OCTaTKU.
['eoxpononorns u e€ Meroabl. OTHOCHTENbHAsT M abCOJIOTHAs T'E€OXPOHOJIOTHSL.
I"'eoxpoHOOrMUecKas 1Kasa: 0HbI, Ipbl, IEPUOJBI, STTOXH.

HauvanpHple 3Tanbsl opraHudeckon 3Bostouuu. [losBieHne M 5BOMIOLMS NEPBBIX KIETOK.
Opouonust MeTabonu3ma. Bo3HUKHOBeHHE nepBbIX 3kocucTeM. COBpeMeHHbIE MUKPOOHbIE
OMOIIEHKM Kak aHajor mepBbIX Ha 3emuie coodmiectB. Ctpomaronutsl. [IpokapuoTel u
9YKapuOTHI.

[TpoucxoxaeHne 3ykapuoT (CUMOHOreHe3). DBOJIIOLIMOHHOE MPOMCX0XKJIECHHUE BHUPYCOB.
[TpoucxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HHMKHOBEHHME OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPTaHU3MOB.

OcCHOBHBIE 3Tanbl HBOJIOLMHN BbICHIMX pacTeHuil. OCHOBHBIE apoMOP(O3bl pacTEHHI.
Beixon pacrenuii Ha cymry. IlosBieHue crOpoOBBIX pacTEeHH M 3aBOEBAHME MMM CYIIU.
CemeHnHble pacTeHus. [IponcxoxkaeHne IBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIONUM KUBOTHOrO MHpa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX THIOB. IlepBbie
XOpJoBble KUBOTHbIE. JKM3Hb B BOJAE. OBOJIOLMS IO3BOHOYHBIX. [IponcxoxaeHue
am¢pubmit n pentwuid. [IpoucxoxxaeHne miaekonuraomux U ntull. [IpuHIMI KITOYEeBOro
apomop@doza. OcBoeHre 6ecri03BOHOYHBIMU U TTO3BOHOYHBIMH KHUBOTHBIMHU CYILIH.

Pa3BuTHe u3HM Ha 3emile 1O paM U MEepUoJaM: apxeil, IpoTepPO30H, Najaeo30i, ME3030H,
KaifHO30HM. O0Imas XapakTepUCTHKa KJIMMaTra M TeoJIOTMYeCKUX mporeccoB. [losBrenue u
pacLBeT XapaKTePHBIX OPraHU3MOB. YTIIe00pa3oBaHUE: €ro YCIOBUS U BIMUSHUE HA Ta30BbIH




cocTaB aTMoc(hephl.
MaccoBble BBIMUpPAHUS — 3KOJIOTHYECKHME KPHU3UCHI mpouwioro. [IpuumHbl U cienctBus
MacCOBBIX BoIMUpaHUuii. COBPEMEHHBIN IKOJOTUUECKUIM KPU3UC, €0 0COOEHHOCTH

6.5

Pa3nensl u 3anaun anTponosoruu. Meroas! autponoiorui. CTaHOBIEHUE NPEACTABIEHUH O
IIPOUCXOXKAEHNHN YesoBeKa. COBpEMEHHbIE HayUHbIE TEOPUU.

CxoncrBo  uenoBeka € KMBOTHBIMM. CHCTEMaTH4eCcKOE IIOJIOKEHHUE  4YEJIOBEKa.
CBuaeTenbCTBa CXOACTBA YEJIOBEKA C JKUBOTHBIMU: CPaBHUTEIHLHO-MOP(OJIOTHYECKUE,
sMOpHoIoruyeckue, (Hpu3noaoro-6MoXUMUYecKre, nopeaeHdeckue. OTauuns 4eaoBeka OT
KUBOTHBIX. [IpAMOXOKIE€HHME M KOMIUIEKC CBSI3aHHBIX C HHMM IpU3HaKoB. PasBurtue
TOJIOBHOT'O MO3ra U BTOPOI CUTHAJIBHON CHCTEMBI.

JiBrkyuue cuiibl ((hakTophl) aHTpOIOreHe3a: ouonoruyeckue, connaibabie. COOTHOIIEHUE
OMOJIOTUYECKHUX M COLMANBHBIX (PaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJUU aHTPOIIOTE€HE3a. ABCTPAJIONUTEKHU — IBYHOTHE IIPENKH JroAei. YenoBek
yMeIbIi, TIEPBbIE U3TOTOBIICHUS OPYAUHN Tpyna. YenoBeK NPSIMOXOAAIIMNI U NEPBBINA BBIXOL
monet  3a  mpenensl  Adpukn. UYenmoBek relmenbOeprckmii  — OOMMEA POk
HEaH/IEpPTAJIbCKOIO YEJIOBEKAa M 4eJIOBEKa pazyMHOro. YenoBeK HEaHIEPTalIbCKUN KaK BHJ
JIOJEH XOJIONZHOTO KiauMara. YesnoBeKk pa3yMHBII COBPEMEHHOIO THIIA, JIEHUCOBCKUHI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenenaMu AQpukH.

OBoJIIOLIMS  COBPEMEHHOIo 4YesjoBeka. EcTecTBeHHBIH OTOOp B HOMYJSALUAX YeJIOBEKa.
Myrauvonssiii npouecc u nonumopusMm. IlomynsnuoHHbIE BOJIHBL, Apeild TeHOB,
MUTpanus U «d3PPEeKT OCHOBATENS» B TMOMYJISIUAX COBPEMEHHOTO YETIOBEKA.

Uenoseueckue pacbl. I[lonstue o pace. boibiine pacel: eBporneoujHas (eBpaszuiickas),
aBCTpaIo-HErpouIHas (PKBaTOpUaIbHas), MOHTOJIOMIHAS (a3MaTCKO-aMepUKaHcKas). Bpems
U TyTM pacceleHHs 4YelloBeKka Mo IaHeTe. EauHCTBO uenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh  pacu3Ma. [IpHcrocoOJeHHOCTh 4YeloBeKa K pa3HbIM  YCIOBUSM
OKpy»Karoliel cpessl. BinusHue reorpaduyeckoit cpesbl U petida reHoB Ha MOPGOIIOTHIO U
(U3MOIIOTHIO YeIOBeKa

7.1

7.2

ODKOCHUCTEMEI U MMpUCymue MM 3aKOHOMEPHOCTHU

Pa3nens! u 3agaun sxosioruu. CBs3b 3KOJOTUU C IPYTMMH HayKaMHU.

Mertonel skonoruu. IloneBeie HaOMOAEHUS. DKCHEPUMEHTHl B 3KOJOTUU: MPUPOJHBIE U
nabopaTtopHble. MoJenupoBaHue B OKOJOTMM. MOHHUTOPHHI OKpPYKAIOLIEH Cpelbl:
JIOKaJIbHBIH, pErMOHAJIbHBIN U IN100aNbHBIN

Okonoruyeckne  (Gakropel M 3aKOHOMEpHOCTM MX  jaedctBus.  Kiaccuduxanums
HKOJIOTHUECKUX  (PaKTOpOB: abMOTHUECKHe, OuoTHyeckue, aHTpornoreHHsle. OOmme
3aKOHOMEPHOCTH JeWcTBUA dKojormueckux ¢akropoB. IlpaBmio wmunumyma (K.
[npenrens, 10. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.
Abuotnueckue Qaxtoprl. CBeT Kak 3kojorudeckuil daxrtop. JlelicTBUe pa3HBIX y4acTKOB
COJIHEYHOI'O CIIEKTpa Ha OpraHU3Mbl. DKOJOTHYECKHUE TPYIIbl PaCTEHUI U JKUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doToneprnoausm.

Temmeparypa kak skonorudeckuii Qaxrop. JlelicTBHe TeMmepaTypsl Ha OPTraHU3MBIL.
[ToMKuIOTEpMHBIE W TOMOHOTEPMHBIE OPIraHHU3MBl. OBPUTEPMHBIE M CTEHOTEPMHBIE
OpraHU3MBl.

BrnaxxHocts kak skonmormueckuid ¢akrtop. IlpucmocobneHus pacTeHuil K MOAIep)KaHHIO
BojHOTO Oananca. Krnaccudukaius pacTeHHWd MO OTHOIIEHWIO K Boxe. [lpucmocoOnenHws
YKUBOTHBIX K U3MEHEHUIO BOJJHOTO PEXHUMA.

Cpenbl oOuTaHWs OpPraHU3MOB: BOJHAs, HA3eMHO-BO3/YIIHAas, IMOYBEHHas, TJIyOMHHAas
MOJITOYBEHHAsA, BHYTpUOpraHu3MeHHas. PU3NKO-XUMUYECKHUE 0COOCHHOCTH Cpejl OOUTaHUS
opranu3MoB. [Ipucrnoco6aenns opranu3MoB K )KU3HU B pa3HbIX cpeax.




buonorudeckue putmbl. BHenrnue u BHyTpeHHUE pUTMBL. CyTOUHBIE W TOJAUYHBIC PUTMBIL.
[IpucnocobaeHHOCTh OPTraHU3MOB K CE30HHBIM H3MEHEHHSIM YCIOBHA KU3HU.

JKuznennbie ¢opmbl opranusmoB. [lonsrtue o xuzHeHHOU (opme. XKXuszHeHHBIE (HOPMBI
pacTeHuii: J1epeBbs, KYCTApHUKH, KYCTAPHUYKHU, MHOTOJIETHHUE TPaBbl, OJHOJIETHHUE TPABBI.
JKuznennbie (GOpMBI KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI, adpOOHMOHTHI. OCOOEHHOCTH
CTpOEHHS ¥ 00pa3a KU3HU.

buotnueckne  dakrtopel. Buubl  OMOTHYECKMX  B3aMMOJACHCTBHIA:  KOHKYpPEHIHS,
XUIIHAYECTBO, cuMOM03 u ero Gopmel. [lapasuTusMm, Koomepamus, MyTyalu3M,
KOMMEHCAJIM3M (KBapTUPAHTCTBO, HaxjeOHWuyecTBO). Herpodudeckne B3amMoeHCTBUS
(Tonmuueckue, dopuyeckue, Gadpudeckue). 3HadeHHE OMOTUYECKUX B3aUMOJCHCTBHUU IS
CYIIIECTBOBAHMS OPTaHU3MOB B cpejie oOuTanus. [IpuHINT KOHKYPEHTHOTO UCKITIOYCHHUS

7.3

DKOJIOTUYECKHE XapaKTepUCTUKU mnomymsauuu. [lomynsmus kak Ouosiornyeckass CUCTeMa.
Posie HEogHOpOAHOCTH Cpenbl, (pu3nYecknx 0apbepoB U OCOOCHHOCTEW OMOJIOTUU BHJIOB B
(GOopMHpPOBaHUN TPOCTPAHCTBEHHON CTPYKTYphl momyisinuil. OCHOBHBIE ITOKa3aTeln
NONYJISIAN: YHACIEHHOCTh, IUIOTHOCTh, BO3pAacTHAas M IIOJIOBAsl CTPYKTYpa, POXKAAEMOCTb,
IIPUPOCT, TEMII POCTA, CMEPTHOCTD, MUTPALUSI.

Oxojnorudeckass CTpykTypa nomyssiuuu. OLieHKa 4YHCICHHOCTH nNomyssauuu. JluHamuka
NOMYJSIIMM M €€ peryisauusa. buortmdyeckuil noTeHuman nonyinsuuu. MoneaupoBaHue
JUHAaMHUKU nonysssuuu. Kpusble pocra yMciaeHHOCTH nomyisiuvu. KpuBble BbDKUBaHUS.
Perynsauust 4yuCIEeHHOCTH NOMYJSALMI: poib (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCSIIHUX OT
IUIOTHOCTU. DKOJIOTHYECKHUe cTpareruu BuaoB (I- u K-ctparerun).

[TonsiTue 00 »sKonoruueckoil Hume Buga. Mecroobutanue. MHOroMepHas MoOJENb
skonormyeckod Humm  Jxk.M.  XarumHcona. Pasmepbl  DKOJOrMYECKOM  HUIIM.
IloTenumanpHas U pealn30BaHHAs HULIY.

Bun kak cucrema nomyisauuMid. Apeainsl BUIOB. Buabl M HMX KU3HEHHBIE CTpaTeruu.
3aKOHOMEPHOCTH IIOBEJEHUS W MUIpalud KUBOTHBIX. bHojornueckue HHBAa3UU
YYy>KEPOJIHBIX BUI0OB

7.4

CooOuiectBa oprann3moB. buoreHo3 u ero crpykrypa. CBsi3M MeEXIy OpraHu3MaMH B
OuoneHo3e. JkocucreMa Kak oTkpbiTast cucreMa (A.J[x. Tencnu). @yHKIMOHANbHbBIE OJOKU
OpPraHU3MOB B IKOCHUCTEME: MPOAYLIEHTbI, KOHCYMEHTBI, peAyLeHThI. Tpoduieckue ypoBHH.
Tpoduueckne unenu u cetu. AbOHOTHUecKHEe OJIOKM 3KocucTeM. [louBBI M Wbl B
sKocHucTeMax. KpyroBopoT BelecTs 1 NOTOK PHEPTUH B SKOCUCTEME.

OcHoBHBIE ITOKA3aTeNN 3KOcUCTEMBI. broMacca M MpoayKIus. DKOJIOTMYECKHE MHPaMUIbI
yucesl, OnomMacchl ¥ SHEPTUH.

HanpagnenHble 3aKkoHOMEpHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuyHbIE M BTOPUUHBIE
CYKIIECCUM U UX MPUYUHBI. AHTPONOIr€HHbIE BO3AECUCTBUS Ha cykueccuu. KiumakcHoe
coobuiecTBo. bruopaznoobpasue u MosHOTa KPyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTHU
COOOIIECTB.

[TpuponHble PKOCHCTEMBI. AHTPONOTEHHBIE JKOCUCTEMBI. ATpPO’KOCHCTEMA. ATpPOLEHO3.
Pa3znnuns Mex 1y aHTpOIIOT€HHBIMH U IPUPOIHBIMH SKOCUCTEMAMH.

VYpb6oskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opoackas diopa u dayHa.
CunanTponuzanus TopoAckoil ¢ayHbl. buojormueckoe H XO3sIMICTBEHHOE 3Hau€HUE
arpo3KocucTeM U ypOO’KOCUCTEM. 3aKOHOMEpPHOCTH  (HOPMHpPOBAHHUS  OCHOBHBIX
B3aUMOJICVICTBUIM OPraHU3MOB B 3KOCHCTEMAX.

IlepeHOC »SHEprMM W BEUIECTB MEXAY CMEXHBIMM SKOCHCTEMAMH. Y CTOMYMBOCTh
OpraHU3MOB, TMONYJSALUUNA M DKOCUCTEM B YCIOBHSIX €CTECTBEHHBIX M AHTPONOIE€HHBIX
BO3JICHCTBUI

7.5

buocdepa — obmieruranerapHas obonouka 3emiid, TIE CYIIECTBYET WJIM CYIIECTBOBaJIa




7.6

*u3Hb. Yuenue B.U. Bepnanckoro o 6uochepe. Obmactu 6uochepst u e€ cocras. JKupoe
BEIIECTBO OMOChephl U ero (HyHKIIHH.

3aKOHOMEPHOCTH CylecTBoBaHus Ouocheprl. OcobeHHOoCTH OMOchephl Kak TI00aTbHOU
sKocHucTeMbl. JlnHamuueckoe paBHOBecne B Ouochepe. KpyroBopoTbl BemiectB u
OMOreoXMMHYECKHE ITUKIIBI (YTiIepoa, a3oTa). PuTMuaHOCTh siBjieHU# B Orocdepe.
3onanpHOCTH Onocthepsl. TlonsTe o 6mome. OCHOBHBICE OMOMBI CYIIH: TYHJpPa, XBOWHBIC
Jeca, CMEIIaHHBIE U IIUPOKOJIMCTBEHHBIC Jieca, CTENH, CABaHHBI, ITYCTHIHH, TPOIMYECKHE
jeca, BbICOKOropbs. Kimmar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYILU.

CrpykTypa u QyHKIHUS KHUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIHMANA U OMOC(hEpHBIX
byHKIII

DKOJIOTHYECKHEe KPH3WChI W WX NpHYUHBL. Bo3gelicTBUe deloBeka Ha Ouocdepy.
3arpsi3HeHuE BO3IYIIHOM cpenbl. OXxpaHa Bo3ayxa. 3arps3HeHue BOAHOU cpeibl. OxpaHa
BOJIHBIX pecypcoB. Paspymenune mnousbsl. OxpaHa IOYBEHHBIX pecypcoB. l3meHenue
KJIMMaTa.

AHTPOTIOreHHOE BO3/ICHCTBUE HA PACTUTENBHBIN U )KUBOTHBIA MUp. OXpaHa pacTUTEIHBHOTO
U JKUBOTHOro Mupa. OCHOBHBIC NPUHIMIIBI OXpaHbl Mpupoabl. KpacHble kHuru. Ocobo
oxpansiemble nipupoaHbie Tepputopuu (OOIIT). boranmdeckue caabl M 300J0THYSCKHE
HapKH.

OCHOBHBIC TIPUHIUIIBI YCTOWYMBOTO Pa3BHTHUS YEIOBEYECTBA M IMPHUPOJIBL. ParroHanbHOe
HPUPOIONIOIB30BAHNE M COXPAHEHUE OMOJIOTHYECKOT0 Pa3HOOOpas3us 3eMiu




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HNHTEPHET
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