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MNOACHUTEJIbHASA 3AIINCKA

[Tporpamma mo yuebnomy npeamery "buomnorus” (nanee - OMOJIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DegepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konnenmwu npenoaBaHus
yuebHoro npeamera «bruonorus» u OCHOBHBIX MOJIOXKEHHH (perepanbHOi paboueil mporpaMmbl
BOCTIMTAHUSL.

VYueOuplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10—11 xmaccsr)
SBIISICTCSI OJIHUM W3 KOMIIOHEHTOB INpeIMETHON 001actu «ECTeCTBEHHO-HaydHBIE MPEIMETHI.
Cornacao monoxenusim PI'OC COO mnpodunbHble y4eOHBIE NPEAMETHI, H3ydaeMmble Ha
yriyOnEHHOM YpOBHE, SIBIISIFOTCS criocoOoMm muddepeHnnanuu o0ydeHrusl Ha YPOBHE CPEIHETO
oOmrero oOpa3oBaHUsl M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIINM,
CpPeIHUM OOIIMM, CPEIHUM MPO(PECCHOHAIBHBIM M BBICHIUM OOpa3oBaHueM. B To ke Bpems
KaX/IbI M3 9THX y4eOHBIX MPEJAMETOB JO0JDKEH OBITh OPHEHTUPOBAH HA MPHOPHUTETHOE PEUICHHUE
00pa3oBaTeNbHBIX, BOCIIUTATEIBHBIX W PAa3BHBAIOIINX 3a1ad, CBS3aHHBIX C MpodopueHTannei
o0OyJaromuxcss W CTUMYIHPOBAHWEM HWHTEpeca K KOHKPETHOH OONacTH HAydHOTO 3HAHWS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, SKOJOTHEH, ICHUXOJIOTHEH, CIOPTOM WA BOCHHBIM
JIeTIOM.

[Iporpamma mo yue6HOMY npeamety "buosnorus" na€r mpencraBieHue O IeIU U 3a1a4ax
u3ydeHus yueOHoro npeamera «buosnorusp» Ha yriyOoJa€HHOM YpOBHE, ONpeesseT 00s3aTeabHoe
(MHBapMaHTHOE) TMPEAMETHOE COJEpKaHHe, €ro CTPYKTYpUpOBAaHUE IO pasfesiaM U TeMmaw,
pacnpezenieHue 1o KiaccaM, peKOMEHIyeT MOCIIeJOBaTeNIbHOCTh U3YUYeHUs yueOHOTO MaTepuaia
C y4€TOM MEXIIPEIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMmme mo OMONOTHU peaii30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3yYCHHEM OHOJIOTMHM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs,
Onmaromaps 4yemMy IPOCMAaTpUBAEeTCsl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWM, OPHEHTUPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IKOJOTUYECKOTO MBIIUICHHS], PEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpEeKHOT0 OTHOILIEHUS K OKpYXKarolled NpupogHoil cpene. B mporpamme 1o
OMOJIOTMM Tak)Ke IMOKa3aHbl BO3MOXHOCTU ydeOHOro mnpeamMera «buosorus» B peanusanuu
tpeboBannii ®I'OC COO K IUIaHUPYEeMbIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pedynprataM o0O0ydeHus U B (OPMHUPOBAHMM OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIbHOM
JEeSITeIbHOCTH OOy4YaloUIuXCs MO OCBOCHHUIO COJEpX aHUs OHMOJIOTMYECKOT0 00pa3oBaHUs Ha
YpOBHE CpeHero o0Iiero 0opazoBaHusl.

VYueOusblii nmpeamer «buosorus» Ha YpOBHE cpelHero ooumiero odpa3zoBaHHUS 3aBepIlacT
Oouosoruueckoe oOpa3oBaHUE B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJieHUE 3HAHUI
oOyuaromuxcs O JKMBOM MPHUpOJE, OCHOBAX MOJIEKYISIPHOH U KIETOYHOM OuosoTHu,
AMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIIUU, OMOTEXHOJOTHH, 3BOIIOIMOHHOTO
yUEHUS U IKOJIOTHH.

N3yuenne yuebnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OpPUEHTHPOBAHO Ha
MOJITOTOBKY OOyYaromuxcs K MOCIEIYIOUIEMY MOJYy4eHHI0 OHMOJIOTHYECKOro 0o0pa3oBaHMS B
By3aX U OpraHM3alusiX CpeIHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro CoJep KaHus
COCTaBIIsIET cHUCTEeMa OHOJIOTUYECKHX 3HAHWM, MONYYEHHBIX MpPU H3YUYEHUU OO0yJaroIIHMHCS
COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX pa3AeioB OMOJIOTMUM Ha YPOBHE OCHOBHOIO OOIIETro
obpazoBanus, B 10—11 ximaccax 3Tv 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacCIIMPEHBI U YIITYOJICHBI
OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpHOax, OakTepusx, OpraHu3Me UeJOBeKa,
O0IMX 3aKOHOMEPHOCTSX KHU3HH, JIOMOJHHUTENIbHO BKJIIOUEHBI OHOJIOTHYECKHE CBEACHUS



IIPUKJIATHOTO M TIOWCKOBOI'O XapaKTepa, KOTOpPbIE MOXHO HCIIOJIb30BAaTh KAK OPUEHTHUPHI IS
nocueayomero Beidopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJOTUYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMHU, TTOJTYIEHHBIMH O00YYaIONIUMUCS TIPH U3YICHUH PU3UKH, XUMUH,
reorpadguu U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydeOHOMYy mnpenMery "buonorusa" otpaxaeT CHCTEMHO-
YPOBHEBBI ¥ SBOJIIOIUOHHBIA TOIXOIbI K M3ydeHHIO Ouosyoruu. COTIacHO WM, HM3Yy4YaloTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
SBOJIIOLIMM OPraHUYECKOTO MHUpa Ha 3emiie, COXPaHEHHS OHOJIOTHYECKOTO Pa3HOOOpas3us
wraneTsl. Tak, B 10 Kiacce M3yd4arOTCsl OCHOBBI MOJICKYJISIDHOM M KIIETOYHON OHOJIOTHH,
SMOPHOIOTHN M OMOJIOTHH PA3BHUTHS, TCHETUKU U CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTUH, AaKTYaJIU3UPYIOTCA 3HAHUA OOy4JaloImMXCs MO0 OOTaHMKE, 300JIOTMH, AHATOMUH,
¢dbusmosiornn yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIIMOHHOE yY€HHE, OCHOBBI DKOJIOTUM U
yueHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mnpu3BaH O00ECHEUYUTh OCBOCHHME OO0Yy4aroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHLMUIIOB W TMPaBUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHO KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuum u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIHH, OMOIEHO03a, SKOCHCTEMBI, O BbIIAIONINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTHH, NMPUKJIATHBIX acleKTax
Ouosnornyeckux 3HaHuM. J[ns pa3BuUTHS M MOJAEpKaHUS MHTepeca 00ydaromuxcsi K OHOIOruu
Hapsily CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJAEPKAHUU MIPOrPAMMBI 110
OMOJIOTHH TIPETyCMOTPEHO 3HAKOMCTBO C MCTOPHMEW CTAHOBJICHUS W PA3BUTUS TOW WM WHOU
obnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb n3yuenus yuebHoro npeamera «buonorus» Ha yrnyOaéHHOM ypoOBHE — OBIAJCHHE
0oOyyaroUMMUCSl 3HAHUSMU O CTPYKTYPHO-(DYHKIIMOHAIBLHOM OpraHU3allid KHUBBIX CHCTEM
Pa3HOTo paHra u NprHoOpeTeHnue YMEHHH HCIO0JIb30BaTh 3T 3HAaHUS B (POPMHpPOBAHUM MHTEpeca
K ompenenéHHoi obnactu NMpodecCHOHAIbHON EATeIbHOCTH, CBSI3aHHOW ¢ OMOJIOTHel, Win K
BBIOOPY Y4EOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUs OMOJIOrHYeCcKOro oopa3oBaHHUsl.

JlocTxeHue 1enu u3ydeHus ydeOHoro npenmera «buonorusy» Ha yrimyOnEHHOM ypoBHE
obecrieunBaeTcs PelIeHuEeM CIICIYIOUIUX 3a]1au:

OCBOCHHE OOYyYaIOIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIEMIMSIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBHJIaX,
COCTaBIISIIOIUX  COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0O KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKHX CHCTEM (KJIETKa, OPraHu3M, MOMYJISIus, BH],
ouoreoreHo3, O6uocdepa); O BBIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHHUIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYaloluXcsi ¢  METOJAaMHU  TO3HAHUA  JKUBOM  MPHUPOJBIL:
HCCIIEIOBATEIbCKUMH METOJJaMH OMOJIOTMYECKUX HAyK (MOJIEKYISIPHON U KIETOYHOU OMOJIOTHH,
AMOPHUOJIOTUU U OUOJNIOTUM PA3BUTHS, TEHETHUKU U CEJEKIINH, OMOTEXHOJOTHH U CUHTETHUECKOM
OMOJIOTUH,  TAJEOHTOJOTHUH, OSKOJOIMM); METOJaMHM  CaMOCTOSITEIbHOTO  NPOBEICHUS
OMOJIOTUYECKUX MCCIIEJOBAaHUN B J1abopaTopuu M B Mpupoje (HaOIroAeHue, H3MEpEeHHE,
HKCTIIEPUMEHT, MOJICTUPOBAHHE);

OBJaJieHue OOYyYaIONIMMUCS YMEHHUSMH: CaMOCTOSITENIbHO HAaXOAWUTh, aHAIU3UPOBATH U
HCIOJb30BaTh OMOJIOTMYECKYI0 HH(OPMAIIHNIO; MOJIB30BaThCs OMOJIOIMYECKOW TEPMUHOJIOTHEN U
CUMBOJIUKOW; yCTaHAaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHOJIOTHM UM COIMAIBHO-
HSKOHOMHYECKUMH U SKOJIOTHYECKHMHU IMpoOJieMaMH 4eJIOBEYECTBA; OICHHWBATH IOCIECACTBUS



CBOCW JIEATENPHOCTH 10 OTHOIIEGHHIO K OKpY)KaIolled NpUPOIHON cpene, COOCTBEHHOMY
3MI0POBBI0 W 3JI0POBBIO0  OKPYXKAIOMIMX Jitojel; OOOCHOBBIBATH H  COONIOAATH  MEphI
npo(MITaKTUKA UH(EKIMOHHBIX 3a00JI€BaHUH, MpaBUiia MOBEACHUS B NPUPOAE M 0OeCreueHUs
0€301aCHOCTH COOCTBEHHOW KM3HEICSITEIBHOCTH B UYPE3BBIUYANHBIX CHUTYalUsAX MPHPOIHOTO U
TEXHOTEHHOTO XapakKTepa; XapaKTepu30BaTh COBPEMEHHBIC HAy4YHBIE OTKPBITHUS B OOJIACTH
OHOJIOTHH;

pa3BuTHE y 00YYaIOUINXCSl MHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpolecce
3HaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMH M COBPEMEHHBIMH HCCIEIOBAaHUSAMU B OHOJIOTHH,
pelaeMbIMu €10 IpoOsieMaMu, METOOJOrMed OHMOJOrMYecKOro MCCIeA0BaHus, MPOBEICHUS
OKCTIEPUMEHTAIBHBIX HCCICAOBAHUM, pemeHus] OWOJIOTUYECKUX 3a/1ad, MOJACIHPOBAHUS
OMOJIOTMYECKUX 00BEKTOB U MPOLIECCOB;

BOCIIMTaHUE Y 0Oy4JaromMXcs IIEHHOCTHOTO OTHOMICHHUS K JKUBOHM MPUPOJAE B IEJIOM H K
OTHEeNbHBIM €€ OO0BEeKTaM | SBJICHUSAM; (OPMHUPOBAHUE OKOJIOTHYECKOHW, TEHETHYECKOU
TPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHUPOJE; WHTETPAMU E€CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpeTeHne 00yJaroIUMUC KOMIIETEHTHOCTH B PAIMOHATBHOM TIPHUPOJAOTIONH30BAHUT
(coOmronenue mpaBWJl MOBEACHUS B MPUPOJE, OXpaHbl BUAOB, HSKOCHUCTEM, OHochepsl),
COXPAaHEHHUU COOCTBEHHOTO 3[0POBBbS U 3J0POBbSl OKPYXKAIOMIMX JtoJed (CcoOmoeHus: Mep
npoduIaKTUKK  3a00JieBaHMM,  oOecrieueHre  0€30MacHOCTH  KU3HENCATCIHHOCTH B
Ype3BBIYaHBIX CHTYalUsIX MPUPOJTHOTO ¥ TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOJIb30BAHMSI
OMOJIOTMYECKUX 3HAHUN M YMEHHH B MOBCEAHEBHOMN KU3HU;

CO3JJaHME YCIOBHH Ui OCO3HAHHOTO BbIOOpa OOy4alOIIMMHCS HHIUBUAYAIbHON
00pa3oBaTeIbHON TPAEKTOPHH, CIOCOOCTBYIOIIEH TMOCHEnyroIeMy MpodecCHOHATEHOMY
CaMOOIIPE/ICTICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMH HHTEpECaMH U MOTPEOHOCTAMU
peruoHa.

OO0miee 9MCIIO 4YacoB, OTBEICHHBIX HA HM3y4eHHWE OMOJIOTMH Ha YriIyOJICHHOM YpPOBHE
cpenHero oOmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

OTO6op oOpraHu3allMOHHBIX  (OpM, METOJOB H CPEACTB OOydeHUs  OHOJIOTHH
OCYILIECTBIISICTCS ¢ YYETOM CHEUU(PUKU €ro COJACp)KAHUS U HANpaBICHHOCTU Ha MPOJIOJDKEHUE
Ouosnoruueckoro oOpa3oBaHMsI B OpraHHU3alUsAX CpeJHEero MpodeCCHOHAIBHOIO U BBICHIETO
o0OpazoBaHwMsI.

OO0s13aTeNIbHBIM YCIIOBHEM TPH 00Y4eHHHM OMOJIOTMM Ha YriayOJIE€HHOM YPOBHE SIBIISETCS
mpoBeJieHHEe J1a0OpaTOpHBIX W MpakTUdeckux pador. Taxxke ydactue oOydarommuxcs B
BBITIOJIHEHUM TPOEKTHBIX M  y4eOHO-UCCIENOBATENbCKUX pPabOT, TeMaThKa KOTOPBIX
OTIpEIeNIAeTCS y4YUTENeM Ha OCHOBE HMMEIOIIUXCA MaTepHalbHO-TEXHUYECKHX PECYpCcoB U
MECTHBIX MPUPOIHBIX YCIOBHIA.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Conepkanue MPOTPaMMbl, BBIACIEHHOE  KVYPCUBOM, HE BXOAWT B  TPOBEPKY
rocyfaapcTBeHHo# urorosoit arrectauuu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast OMOJIOTHST — KOMIUICKCHas Hayka. Kparkas wicTopusi pa3BUTHS OHOJIOTHH.
buonornveckne Haykm W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
MTOMCKOBBIC HAyYHBIE UCCIICIOBAHMS B OMOJIOTHU.

3HavyeHre OWoJOrMM B (OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [lpodeccun, cBszaHHble ¢ Ouonorueil. 3HaueHue OHMONIOTMM B MPAKTHUYECKON
NESTETPHOCTH YENIOBEKAa: MEAMUIIMHE, CEITbCKOM XO3SUCTBE, MPOMBIIUICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apuctotens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. apsun, Y. 'apsei, I
Mennens, B. W. Bepuanckuii, U. II. IlaBnosB, 1. 1. Meunuko, H. WM. Basuios, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipl u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammu», «CucTeMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHUE

XKusble cucrembl Kak mpeaMeT u3ydeHust ouoaoru. CBONCTBA KUBBIX CHCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTh, CIIOXKHOCTb H YINOPSAJOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOPraHM3alUs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
M3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHuM3ali >KUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIM, TKAHEBBIM,
OpraHU3MEHHBIM, MOMYJISIUOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHIT ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B KHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH >KUBOTO.
Kuznp kak ¢opma cyiecTBoBaHUS MaTepun. Hayku, n3ydaroniyue *UBble CUCTEMbI Ha Pa3HBIX
YPOBHSX OpraHU3aLINH.

N3yuenune xuBbIX cucteM. Meroasl Ouosornueckoi Hayku. HaOmronenue, maMepeHue,
JKCIIEPUMEHT, CHUCTeMartu3auus, MeraaHanu3. lloHsaTMe o 3aBUCMMON M HE3aBUCHUMOU
nepemeHHol. [lnanupoBanue skcnepumenta. IloctaHoBka u mpoBepka runore3. Hynesas
runore3a. [lonarue BeIOOPKHU U €€ AO0CTOBEpHOCTh. Pazbdpoc B 6uonornueckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTHU IMOJYYEHHBIX PE3yJbTaToOB. [IpUUMHBI UCKaKEHUSI PE3YJIbTATOB HKCIIEPUMEHTA.
[loHATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuer u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «DBHOIOTHYECKHE CHCTEMBI,
«CBOlCTBa KUBOM MaTepun», «YPOBHU OpraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOM
KiIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpPraHUu3May,
«buoreotnenosy», «buocdepar, «MeToapl U3ydEeHUS KUBOI MPUPOIBD».

O6opynoBanue: 1abopaTopHOe 000pyI0BaHUE ISl MPOBEACHUS HAOMIOICHUH, U3MEPEHUN,
AKCIIEPUMEHTOB.

IpakTuyeckas padora «lcnonb3oBaHuEe pPa3IMYHBIX METOJOB IPHU HU3YYEHUU >KHUBBIX
CUCTEMY.

Tema 3. buosiorust KjieTkun



Knerka — cTpykTypHO-(pyHKIIMOHAJIbHAS €IMHHIA >KUBOTO. VICTOPHUS OTKPBITHS KIIETKH.
Pa6otet P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUHOM TEOpUH.

Metoapl MONEKYISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONHs, Xpomarorpadus,
anekTpodope3, METOJ MEYCHBIX aToMOB, mudQepeHnnanpHoe IeHTpudyrupoBaHue,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnaa mukpockonus. Bumanvhoe (npudicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

[optpetst: P. I'yk, A. Jlesenryk, T. llIsann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuuper u cxembl: «CBETOBOM MHKPOCKOID», «DJIEKTPOHHBIM MHUKPOCKOIM», «McTopwus
Pa3BUTUSI METOJIOB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTEepPHAIBHBIX KIIETOK.

IIpakTnueckas padora «/I3yueHue MeTONOB KIETOYHOM OHojoruu (xpomatorpadus,
anektpodopes, nupdepennnanbaoe neHtpudyruposanue, [1LP)».

Tema 4. XuMnueckasi opranu3anms KJICTKH

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKpPO- U YIbTPaMUKpPOAJIEMEHThI. Bona u e€ ponb
KaK pacTBOpPHUTEINA, peareHra, y4yacTHe B CTPYKTYPHUPOBAHUU KIETKH, TEMJIOPETyIALUH.
MunepasnbHbIe BElIecTBa KJIETKH, UX OHojiornyeckasi posib. Pojib KaTHOHOB U aHMOHOB B KJIETKE.

Oprannyeckue BelECTBA KIETKU. bronorndyeckue nojmMepsl. benkn. AMUHOKHCIIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil mojekynbl. [lepBuuHas cTpykTypa Oenka, HMenTHIHAs
CBs3b. BTOpuuHas, TpeTwdHas, deTBepTUYHas CTPYKTyphl. JleHartypamus. CBoicTBa OEIKOB.
Knaccudukanus 6enxos. buonornueckne GpyHkiun 6enkoB. [Ipuonsi.

VYrneBoapl. MoHocaxapupl, AWcaxapuibl, OJMTOocaxapuabl W mojucaxapuabsl. OOmuit
IJIaH CTPOEHUA U (PU3HKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buonoruueckue GyHKIMN
YTJIEBOJIOB.

Jlumuger.  T'mapodunbHO-THApOGOOHBIE  cBoMcTBa.  Kimaccudukanuss — JTHIHIOB.
Tpurmuuepunsl, pochomunuabl, BOCKU, crepouipl. buonornueckue ¢pynkiuu aunuaoB. OOuiue
CBOMCTBa OHMOJIOTMYECKMX MeMOpaH — TEeKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MIOJIYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykiaeoTubl.
[Tpunnun kommmiementapHoctu. IIpaBumo Yapradhda. Crpykrypa JJHK — nBoiiHas crnmpaiis.
Mectonaxoxaenue u ouonorunueckue pynknuu JTHK. Buast PHK. @ynkuuu PHK B knetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
¢byukiun  AT®. BoccraHoBleHHbIE TNEpPEHOCUMKHM, UX (GYHKIMM B KiIeTke. /[[pyeue
HYKIeo3uompugocghamol (HTD). CexBenupoBanue  JIHK.  Memoow:  cemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykTypHas Ouonorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE HCCIENOBAaHUSA COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYpbl Ouomonekyln. Modenuposanue cmpykmypol U  @QYHKYUL
buomonekyn u ux Komniexcos. Komnvromepmwiti Ou3aiin u opeaHuyecKuti CuHme3 OUOMONEKY U
UX HENnPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

[Hoptpersr: JI. Ionunr, k. Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®pankinun, ®@. Caurep, C.
IIpy3unep.

Huarpammbl:  «Pacnipenenenrie  XMMHUYECKUX DIIEMEHTOB B HEXHUBOW MPUPOJELY,
«PacrpeneneHre XMUMU4YECKUX AJIEMEHTOB B )KMBOM IIPUPOJIEN.



Tabmuuper u cxemsl: «llepuoanyeckas TaOIUIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbD», «BemectBa B cocTaBe OpraHu3mMoB», «CTpoeHUE MOJIEKYJbl Oenkay,
«CTpyKTypBl OETKOBOW MOJNEKYNbI», «CTpoeHHE MOJEKYN yrieBoaoB», «CTpoeHHEe MOJEeKYI
munuaoBy», «HykiienHoBble KUCIOTH, «CTpoeHne MOJIeKyabl ATO».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JlaGopaTopHasi padoTa «OO0HapyXeHHE OCITKOB C TIOMOIIBIO KAYECTBEHHBIX PEAKITHIN.

JlabopaTopHas padora «/ccienoBaHue HYKJIEMHOBBIX KUCJIOT, BBIJIEICHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTtpoeHue u GQyHKIUH KIETKH

Tunsl KIeTok: 3ykapuoTHdecKass U Ipokapuotudeckass. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pazoBaHUs KIETKHU.

Ctpoenue mnpokapuoTHUEeCKoW KieTku. Kietounas crTeHka OakTepuii u  apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(PHON U aBTOTPO(PHON MPOKAPHUOTUYECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO32aX.

Crpoenre n QyHKIMOHUPOBAHUE dyKapHOTHUYECKOM kieTku. [lma3zmarnyeckas MmemOpaHa
(mna3manemma). CTpykTypa IUIa3MaTH4ecKod MemOpaHbl. TpaHCIOPT BEIIECTB yepes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (nuddysus, oOnery€énHas nuddysus), aKTHUBHBINA
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomymponunaemocts MemOpanbl. Pabora
HaTPUH-KaJIMEBOTO Hacoca. DHJIOIUTO3: MUHOIUTO3, haronuros3. Dk3onuTo3. Kiierounas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKH pacTeHH, rpuboB.

Huromma3zma. I[luro3osb. Llutockener. J[BuxeHune uuroriazMbl. OpraHouJbl KIETKH.
OnHomMeMOpaHHBIE OpraHOMbI KJIETKHU: 3HaoIasMarndeckas cetb (JIIC), anmapart ['onbmku,
JU30COMBI, MX CTpoeHHe U (YyHKIUH. B3anMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TrpaHyISIpHOTO peTukynyma. Mexanuzm nanpasienus 6eakos 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHBIX MeMOpaH. [mamkuit  (arpaHyssipHBIN)
sHJOIUIa3MaTHYeCKuid petukyaym. CekperopHas Qynakmus ammapara [onbmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onv0dicu. TpaHCTIOPT BEIIECTB
B KJeTKe. Bakyonu pactutenbHbIX kieTok. Kiierounsiit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWAbl KJIETKH: MUTOXOHIPHUM, IJIACTUIbL. [Ipoucxooicoenue
mumoxonopuil u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHBIe, BTOPHUYHBIE M CIIOKHBIE TUIACTHIbBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHui.

HemeMm0Opanubie opranouasl kietku CtpoeHue M QyHKIUU HEMEMOpPaHHBIX OPraHOMIOB
kieTku. Pubocomsel.  [lpomeosicymounvie  ¢hunamenmol. MukpopuiaMeHTbl. AKmMuHosbie
Muxkpoguramenmol. MBbIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEeUHbIX KIemoK.
Muxkpotpy6ouku. Krnetounsiii neHtp. CTpoeHHe U [BIKEHUE JKIYTHKOB M PECHHUYEK.
MuxkpotpyOouku 1uToriasmel. Llentpuons. berku, accoyuuposantvle ¢ MUuKpoguiameHmamu u
Muxpompybouxamu. MomopHuvie benxu.

SAnpo. Obonouka siApa, XPOMATHUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOSHHE W (PYHKIIUU.
SnepHblii 6enkoBbId MaTpHuKC. [IpocTpaHCTBEHHOE pPacHOJIOKEHHE XPOMOCOM B HMHTEpGhazHOM
anpe. dyxpomamun u eemepoxpomamun. benku XpomaTHHa — TUCTOHBI. JJuHamuxa s0epHOl
0001104KU 8 Mumose. foepHuiil mpancnopm.

Knerounsie  BkmtoueHus. CpaBHUTEIbHAs ~ XApAaKTEPUCTHKA  KIETOK  D3YKapUOT
(pacTuTeNnbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[optpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupr u cxemsl: «CTpoeHHE SYKApHOTHYECKOH KIeTKH», «CTpoeHHe >KMBOTHOM
KIeTKn», «CTpOeHue pacTUTENBbHON KIETKN», «CTpoeHre MUTOXOHAPUW», «Spo», «CtpoeHue
IIPOKApPUOTUYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpENnaparbl PacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaJIbHbBIX KIETOK.

JlabopaTopHas padora «/3ydyenne cTpoeHus KJIETOK pa3IMuYHbIX OPTraHU3MOBY.

IIpakTnueckas padora «/3ydyeHue CBONCTB KIETOUHON MEMOpaHbI».

JlabopaTopHas pa6ora «lccienoBanue miaazMoian3a U JEIUIa3MOJIM3a B PACTUTEIbHBIX
KIIETKax».

IIpakTHyeckas padora «/3yueHne NBUKEHUS IUTOIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AcCUMWIALINS U TUCCUMWISILIMSL — JIBE€ CTOPOHBI MeTaboyin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPOQHBIK M  TreTepoTpopHBIA. YyacTHe KHCIOpoga B OOMEHHBIX IIpoIeccax.
OHepretuyeckoe oOecrnieueHue kieTku: npespamenue AT® B 00OMeHHBIX Ipolieccax.
@DepMeHTAaTUBHBIM XapakTep peakUui KIETOYHOTro Merabonm3ma. PepMeHThI, MX CTPOEHUE,
cBoiicTBa W MexaHusM jeWctBus. KodpepmeHTsl. OTinumus (QepMEHTOB OT HEOPraHUYECKUX
Karajau3aTopoB.  benku-akTuBaTtopel UM OEIKU-UHTHOUTOPBHL.  3aBUCUMOCTH  CKOPOCTH
(epMEeHTAaTUBHBIX PEaKIUil OT Pa3INYHBIX (PAKTOPOB.

[lepBUUHBIN CHUHTE3 OpPraHMYECKHX BeHIeCTB B KieTke. DotocuHTe3. AHOKCcuzcenHvll U
okcucennvlll (omocunmes 'y oOaxmeputi. Ceemocodbuparowue nueMenmvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xmopomnactoB B nporecce (poTtocuHTe3a. CBETOBass U TEMHOBas
dazel. @omoovixanue, C3., Cs. u CAM-munvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XemocuHnte3.  Pa3HooOpazue  OpraHu3MOB-XEMOCHHTETHUKOB:  HUTpHU(ULUpPYROIIME
OakTepuu, kerne300aKkTepuu, cepoOaKkTepun, BOJOPOIHBIC OaKTEPHH. 3HAUYCHNE XeMOCHHTE3a.

AnaspoOHble opraHu3Mbl. Bunel 6poxenust. IIpoaykTel OpoXkeHHs M MX HCIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHbIE MHUKPOOPIaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM W BO30yIUTENN
0ose3Hei.

AdpoOHBIE OpraHM3Mbl. OJTambl 3HEpPreTHueckoro obmeHa. I[loaroToBUTENBHBIA 3Tarl.
I'mukosn3 — 6eCKUCIOPOJHOE PACILEIUIEHUE [TIFOKO3BI.

buonorudeckoe OKHCICHME, WU KIETOYHOE JAbIXaHue. PoJib MUTOXOHApPHUI B Ipoueccax
Oouosornyeckoro okucieHus. lluknuueckue peakuuu. OkucnurenbHoe (ochopuaupoBaHue.
Ouepeus membpannoeo epaouenma npomouos. Cummes ATD: paboma npomownnou ATD-
cunmaszvl. IlpeumymectBa a’poOHOro myTM oOMEHa BEIIECTB Mepes  aHadpPOOHBIM.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpanun

[Hoptpersr: k. [Ipuctin, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Durensrapar, 1.
Mutuem, I'. A. 3aBap3uH.

Tabmuupel m cxembl: «POTOCHHTE3», «IJHepreTudeckuil oOMmen», «buocunres Oenkay,
«Crtpoenue pepmMeHTay, «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBOM MHKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJIECHUS IOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopHass padGora «/I3ydeHue KaTaJTUTHUECKOM aKTUBHOCTU (EepMEHTOB (Ha
IIPUMEPE aMUIIa3bl WM KaTajaasbl)».



JlaGopaTtopuas padora «/3yueHue (HEepMEHTATHBHOTO pacUICIUICHUs MEPOKCHIA
BOJIOPOJIa B PACTUTEIIbHBIX U )KUBOTHBIX KJIETKAaX.

JlaGopaTopHas padora «CpaBHEeHHE TIPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlaGopaTopHasi padoTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciieacrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakiun matpuunoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKLUSIX MATPUYHOTO
cuHTe3a. Peanmsanus HacieacTBeHHONW uWHpopMmanuu. ['eHEeTHUecKWil KoX, €ro CBOWCTBA.
Tpanckpunuusa — matpuusbil cunTe3 PHK. [IpuHIuMIBI TpaHCKpHUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNAPAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoti
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yuactue TpancnoptHeix PHK B OunocuuTese Oernka. YcnoBus
6uocunTesa 6enka. Koauposanue aMuHOKUCIOT. Pob pubocom B OnocuHTese Oernka.

Cospemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzalus reHoMa y NMpoKapuoT U
SyKapuoT. Perymsius akTUBHOCTH reHOB y mpokapuoT. ['mnoreza omepona (®. JKaxo0, XK.
Mano). Monekynapuvle mexanuzmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsius oOMeHHBIX MpolieccoB B KieTke. KiieTounslil romeocTas.

Bupycer — HekneTounbsie (GOpMBI KU3HU U 00JIUTaTHBIC Mapa3uThl. CTpOEHUE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaron. Kusneuwnviti yuxn JIHK-codepocawjux
supycos, PHK-coodepowcawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

Bupycusie 3a0osneBanHusi yenoBeka, KUBOTHBIX, pactenuii. CIIMJ, COVID-19,
COLIMANIbHBIE U MEAULIMHCKUE MPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananuz donrvuux maccusos («bigdata») cmpyxkmypHvix
ouonocuveckux OanHvix. Hanomexunonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcme.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, . . UBaHOBCKUIA.

Tabmuupt u  cxembl: «buocuHTe3 Oenka», «['eHeTHYecKui Kom», «BHUPYyCH»,
«baxTepuodarm.

IMpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. JKu3zHeHHBLIN HUKJ KJIETKH

Knerounsrii muki, ero mepuoasl W peryiasuus. HMutepdaza m mMuto3. OcoOEHHOCTH
mporeccoB, mpoTekaronux B uHTepdase. Iloaroroska kinetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CHUHTETUYECKHM M TOCTCHHTETUYECKUN (TIPEMUTOTUYECKUN) MEPUOIbI
nHTEep(Da3hI.

Marpuunbiii  cunte3 JHK —  penukanusa.  [lpunnuner  permakanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYyKOHCEPBAaTUBHBIA  CUHTE3, aHTUNAPAJUICNIbBHOCTh. MexaHusm
permmkauun  JJHK.  Xpomocombl. Crpoenne xpomocoM. Temomepel U Teinomepasa.
XpOMOCOMHBII HAabOp KIETKH — KapuOTUM. JMIUIOWIHBIM M TarionIHbI HaOOphl XPOMOCOM.
I'omonornunslie xpoMmocomsl. [10710BbIE XPOMOCOMBI.

Henenne kinetkn — mMuTo3. CTaguum MHUTO3a UM MPOUCXOJSALIME B HUX MHpPOLECCHl. THIIbI
murto3a. Kaproknnes n uutoknHes. buonornueckoe 3HaueHrEe MUTO3a.

Perymsimust MuToTHUYeCKOTO ULMKIA KiIeTkd. [IporpamMMmupyemasi kiieTouHas THOENb —
aronTos.



Knerounoe sapo, XxpoMocoMbl, (PYHKIIHOHAIbHAsE T€HOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «L{ugpposas kiemkay» — buoungopmamuvecxue
MoOenu YYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHcTpanuu

Tabmuier 1 cxembl: «KU3HEHHBI MUK KICTKM», «MuUT03», «CTpoeHHE XPOMOCOMY,
«Pemmkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpompenaparbl: «MHUTO3 B KJIETKaxX KOpellka
JTyKa».

JlabopaTopHas padora «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKPOIIpEriapaTax.

JlabopaTopHasi padora «HaOmtoneHne mMuTOo3a B KJIETKaX KOHYMKA KOpeliKa Jyka (Ha
TOTOBBIX MUKPOTIPEIapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUHEAESITEIbHOCTH OJHOKJIETOYHBIX OpraHn3MoB. bakrepuu,
apxeH, 0JIHOKJIETOYHbIE I'PUOBI, OJJHOKJIETOUHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnanbHble
OpraHU3MBlI.

B3anMocBs3b 9acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHsl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Tumel pacTUTENIbHBIX TKaHEW: oOpa3oBaTelbHas, IOKPOBHA,
MIPOBOJISAINIAs, OCHOBHAs, MexaHu4yeckas. OCoOEHHOCTH CTPOeHHUS, (PYHKIUN U PacroIoKeHHs
TKaHEW B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  4YeloOBeKa. TUIbl JKUBOTHBIX TKaHEH: SIUTEIMAIbHAs,
COEIMHUTENIbHASA, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpOEeHHs, (PYHKIMI U pacroyoKeHUS
TKaHEH B OpraHax KMBOTHBIX M YEJIOBEKA.

Opranbl. BerertaTuBHbl€ U T€HEpPAaTUBHBIE OpraHbl pacTeHnil. OpraHbl U CUCTEMbI OPTraHOB
YKUBOTHBIX U yesoBeka. OyHKIMY OpraHoB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl  OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX dKUBOTHBIX. HapykHbII 1 BHyTpeHHUH ckeneT. CTpoeHUe U TUIbI COCUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aME&OOUIIHOE,
KI'YTUKOBO€, pECHUYHOE. J[IBW)KE€HHE MHOIOKJIETOYHBIX PACTEHUI: TPONU3Mbl M HACTHUM.
JIBuKeHHe MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pedexc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Iuranue opranusmoB. [lorynomieHue BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHussmMu. I[lutanue >XUBOTHBIX. BHYTPUIIOJOCTHOE M BHYTPUKIETOYHOE IHUILEBapeHUE.
[IuraHnne NMO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO Tpakrta. llumeBaputenbHble
xenesbl. [IumeBapurenbHas cucrema 4eaoBeka.

Jlpixanue opranu3moB. [[pixanue pacteHuil. J{pixanue xuBoTHBIX. [uddy3us razos uepes
MOBEPXHOCTh KIeTkU. KoxkHoe apixanue. J[prxarenbHas MOBEpXHOCTh. KabGepHoe U NEroyHoe
npIXaHue. JIpIxaHWe TO03BOHOYHBIX KUBOTHBIX M YeEJIOBEKA. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMS JETKMX MO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHass cucrema uyenoBeka. MeXaHu3m
BEHTUJISIUH JIETKUX y MITUI U MIIEKOMUTAIOMKX. Perynsanus npixanus. J{pixaTenbHble 00bEMBI.

TpancnopT BellecTB y OpraHu3MoOB. TpaHCHOpPTHBIE cUCTEeMbl pacTeHuil. TpaHcmopT
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbsl. KpoBeHocHass cucrema
[I0O3BOHOUHBIX JKMBOTHBIX M uenoBeka. Cepaue, KpOBEHOCHBIE cocyapl M KpoBb. Kpyru



KpOBOOOpalieHUs.  DBOJIIOLMOHHBIE  YCIOXXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenune y opranusmoB. BbineneHue y pacreHuil. BplueneHue 'y  JKMBOTHBIX.
CokpaturenpHbple Bakyoiu. Opransl BblaeneHus. QuibTpanus, Ccekpeuuss u oOpaTHOe
BCAaChIBAaHUE KaK MEXAHU3MBbI pabOThl OpraHoB BblJeNeHUsA. CBA3b MOJOCTU TeJla ¢ KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMu. BblieneHne y mo3BOHOYHBIX JKMBOTHBIX U ueioBeka. Ilouku.
Crpoenne u GpyHKIIMOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEITOBEKA.

3ammTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX opraHu3MoB. Crmopel Oakrepuid u
LUCTHI NPOCTENIINX. 3alIUuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. CpeacrBa naccuBHOM u
XUMHUYECKOM 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3alIUTa OPraHu3Ma
or OonesHedl. MMMyHHas cucrema denoBeka. KileTouHbII W TyMOpanbHBII HMMMYHUTET.
Bpoxnénuplii u  npuoOpeTéHHBI  cnenuduyeckuidi UMMyHUTET. Teopus  KJIOHAJIbHO-
cenexktuBHOro umMmmyHnuteta (I1. Opnux, ®@. M. Bepuer, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO HIMMYHHUTETA B pa3BUTHH CUCTEMHBIX 3a00JIEBaHUI.

PaznpaxxumMocTh W peryisius y OpraHu3moB. Pa3ipaxumMocTs y OJHOKIJIETOUHBIX
opranm3moB. Takcucel. Paznpaxxumocts U perynsius y pacteHuid. PocToBble BeniecTBa M Mx
3HAuYEHUE.

HepBHas cucrema u peduiekTopHas perynsauus y >KUBOTHbIX. HepBHas cucrema u eé
OT/ieNbl. DBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHUsS HEPBHOM CUCTEMBI Y >KHUBOTHBIX. OTHENbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XMBOTHBIX. Peduekc u peduexkropHas ayra. besycnoBHble u
YCIIOBHBIEC pe(dIICKCHI.

I'ymopanpHas perymsuuss M SHIOKPDHHHAs CHUCTEMA JKMBOTHBIX M 4esoBeka. sKemesbl
SHJIOKPUHHOM CHCTEMBI W HMX TOpMOHBIL. JlelicTBMe TopMOHOB. B3anMOCBsA3b HEPBHOU U
SHIOKPUHHOM cucteM. [ unoramamo-runoduzapHas cuctemMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupel u cxembl: «OAHOKIETOYHBIE BOJOPOCIN», «MHOIOKIETOYHBIE BOJOPOCIHY,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHUCTeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHMe Hacekomblx», «TkaHM pacTeHHI»,
«KopueBble cuctemb», «Crpoenue crteOns», «CTpoeHHE JHUCTOBOW IUIACTMHKM», «TkaHn
KUBOTHBIX», «Ckener 4enoseka», «llumesapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MplieyHas cucTeMay,
«BorgenurensHas cucreMa», « OHIOKpPHHHAsA cucremay, «CTpoeHue Mpluus», «MMMyHHTET»,
«Kumeynononoctuele», «CxeMa NUTaHUs pacTeHU», «KpOBEHOCHBIE CHCTEMBI NTO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHHue ruipb», «CTpoeHHE IUIaHapun», «BHyTpeHHee CTpOEHHE JI0KJIEBOTO
yepBsi», «HepBHas cucrema peiO», «HepBHas cucrema narymkny», «HepBHas cucrema
npecMmbikaomuxcs», «HepBHas cucrema nruny, «HepBHas cuctemMa MIEKONMTAIOIINXY,
«HepBHas cucrema uenoBekay, «Pedieke».

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIPENapaThl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpPENnapaTsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKO)KHX, JKUBbBIE
9K3EMIUIAPhl KOMHATHBIX pAaCTeHUH, repOapruu pacTeHUH pa3HBIX OTJIENIOB, BIAXKHbIE IIPErapaThl
AKHUBOTHBIX, CKEJIEThI T0O3BOHOYHBIX, KOJUIEKIIUN OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
o0OpyZoBaHWE JUId JEMOHCTPALMM TOYBEHHOTO M BO3AYLIHOIO IHTAaHHUS PACTCHHH,
pacuieryieHust Kpaxmaia H OelIKoB TMoJa JAeHCTBHEM (epMEeHTOB, 00OpydOBaHUE IS



JEMOHCTpPALMU OIBITOB 10 U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma JbIXaTeJIbHbIX
JBUKEHUM, MOJIEIH TOJIOBHOTO MO3Ta Pa3IN4HbIX KUBOTHBIX.

JladopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlabopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3yueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHMe 1 pa3BUTHE OPTraHU3MOB

®opMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecroioe (BKJII0OYasi BEreTaTUBHOE) U 110JI0BOE. Buibl
0ecroIoro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYISALUs, (hparMeHTaIusl, KIOHUPOBAHHE.

[lonoBoe pasmuHoxenue. [lonoBble kineTkw, uiaum ramerbl. Meio3. Craguu Meiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuid CMbICI MeH03a U TIOJIOBOTO
nporecca. Meio3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe  paszButue. ['ameroreHes y KuBOTHBIX. [lonoBBIE  Kelne3bl.
OOpazoBaHue W pa3BUTHE TOJIOBBIX KJiIeTOoK. CnepmaroreHe3 u ooreHe3. CTpoeHUE IMOJOBBIX
KJIETOK.

Omo10TBOpEHNE U AMOPUOHATBHOE pa3BUTHE KUBOTHBIX. CrOCOOBI OTUIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHOJIOrHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — oona u3z enagnvlx npooaem smopuonocuu. Konyenyus mopgozenos
u moodenu mopghozeneza. Craguu sMOpHOreHe3a KUBOTHBIX (Ha puMepe JIArymku). JpoGnenue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposantnoe opodnenue. bracmyna, munwvi
onacmyn. OcoOeHHOCTH IpOOJIEHUS MJIEKOTHUTAIOMIMX. 3apOJIbIIeBble JTUCTKU (TacTpyssius).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMHOE BIMsSHHUE 4YacTel
Pa3BUBAIONICTOCS 3apojblimia (3MOpHUOHANBHAS WHAYKIMS). 3akjiajka IUIaHa CTPOCHHS
JKUBOTHOTO KaK pPE3yJbTaT HUEPAPXUUECKUX B3aMMOJCHCTBHM TeHOB. BrusHue Ha
AMOPHOHAIBHOE PA3BUTHE PA3INUHBIX (PaKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct m pasButue >xuBOTHBIX. [locTamOpmoHambHblli Tiepuoa. [IpsmMoe w HempsiMoe
pazButue. Pa3Butue ¢ metamopdo3oM y O€CNO3BOHOYHBIX M MO3BOHOYHBIX IKUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHE B IPUPOJIE.
Tunsl pocta >XUBOTHBIX. DaKTOpPhl pErylsilUM pocTa >KUBOTHBIX M uenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. [lepuoabl OHTOreHe3a ueloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE TIPOIECCHI.

Pasmuoxenue u pasButue pacrenuid. ['ametodutr m crnopodut. Meio3 B KU3HEHHOM
uukine pacrenuid. OOpa3oBaHue crop B Ipolecce Meio3a. ['ameroreHes y pacTeHUi.
OmnonoTBOpeHHe M pa3BUTUE PACTUTENBHBIX OpPraHu3MoB. J[BOWHOE OIUIOJOTBOPEHUE Y
LBETKOBBIX pacTeHuil. OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHU3MBbI PETyISIUN OHTOT€HEe3a Y PACTEHHM U KUBOTHBIX.

JdeMoHcTpanun

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

Tabmuiel u cxembl: «BereraTuBHOE pa3MHOKeHHE», « TUIBI OECHONIOT0 Pa3MHOKEHUS,
«Pa3MHOXXEHHE XJIaMUJIOMOHaAb», «Pa3MHOXKEHUE HBIIVIEHb», «Pa3MHOXEHHUE THUIPBDY,
«Merio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHME SHIEKIETKM U CIIEPMAaTO30MAA»,
«OCHOBHBIE cTaauu OHTOreHe3a», «lIpsmoe u HempsiMoe pasBuTHE», «Pa3BUTHE MaliCKOro
Kykay», «Pa3Butue capanum», «Pa3BuTue IArymkmn», «/[BoiiHOE OIIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHHE CeMSH OJHOJIOJIBHBIX M JABYIOJIbHBIX pacTeHUi», «KW3HEHHBIN UK
MOPCKOM  KamycTbl», <«OKU3HEHHBIM 1MKI MXa», <OKU3HEHHBIH 1UKI MalopOTHUKAY,
«KW3HEHHBIN UKII COCHBDY.



ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIApaThl SIMIIEKIETOK U CIIEPMAaTO30HI0B,
Mozenb «L{UKII pa3BUTHS JIATYLIKN.

JlabopaTtopHasi pabora «lI3yueHue CTpoeHMS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTHyeckass padora «BbisiBIcHHE NPHU3HAKOB CXOJCTBA 3aPOJBIINICH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTCHUN».

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYHMBOCTH OPraHU3MOB

HcTopust cTaHOBIIEHUS W Pa3BUTHS TCHETHKU Kak Hayku. Paboter I'. Menpens, I'. ne
@®pusa, T. Moprana. Ponb oreuecTBEHHBIX Y4YE€HBIX B pa3BUTHM TeHetuku. Padorst H. K.
Konemosa, H. U. Basunosa, A. H. benosepckoro, I'. /I. Kapnieuenko, 0. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHSITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEIbHbIE
TeHBbl, aJbTePHATUBHbIC TPU3HAKH, JOMHMHAHTHBIA W PEIECCUBHBIA MPHU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUS, THOpUAbI, TeHOTHMN, (eHoTUrl. OCHOBHBIE METOJbl T€HETHKHU:
rUOPUA0TIOrMUECKUN, ITUTOJIOTHUECKHUM, MOJIEKYJISIPHO-T€HETUYECKHH.

JdeMoHcTpanuu

[Toptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Konsios, H. 1. BaBunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. TumodeeB-PecoBckmuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbI CKPELTUBAHUS.

JladopaTopHas pa6ora «/[po3oduina kak 00bEKT TEHETHIECKUX HUCCIETOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBplii 3akoH MeHaens — 3aKOH €AMHOOOpas3us
rUOpUIIOB TEepBOTO MOKoJieHus. [IpaBwio momuHupoBaHus. BTopoit 3akoH Menzaens — 3aKkoH
paciuernyieHus mpusHakoB. L{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. ['unoresa
YUCTOTHI TaMET.

AHanusupyroiiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HaCJIEIOBAHMUS.
Pacmennenne mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHHH.
JlurnOpugHoe cKpeuuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacjeA0BaHus MPU3HAKOB. [luToIornyeckrne 0CHOBBI TUTHOPUHOTO CKPEIUBaHUSI.

CuermuieHHOe HaclenoBanue npusHakoB. Padoter T. Moprana. CuersieHHOe Hacae10BaHUE
IFE€HOB, HAPYIICHUE CLCTUICHUS MEXAY F'eHaMU. XPOMOCOMHAasi TEOPHUs HACJIEICTBEHHOCTH.

I'enetnka mosia. XpoMOCOMHBIM MEXaHM3M OINPEACIICHUs 1oja. AyTOCOMBI M TOJOBbIE
XpoMocoMBbl. ['OoMorameTHbli M rereporaMeTHblil moj. ['eHeTudeckas CTPYKTypa IMOJOBBIX
xpomocoM. HacienoBanue Npu3HaKoB, CLIETVICHHBIX C MOJIOM.

l'enotun kak uenoctHas cucteMa. IlieloTpornvsi — MHOXECTBEHHOE [IEWCTBHE TI'EHA.
MHOKECTBEHHBIM ajuienu3M. B3auMolielicTBue HeaIeIbHbIX T'€HOB. KOMIUIEeMEHTApHOCTb.
Onucrtas. [lomumepusi.

['eHeTnyeckuil KOHTPOJIb Pa3BUTHUSI PACTEHUM, >KUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(GU3MOJOTMYECKUX TPOIECCOB, TOBEACHUS W KOTHUTHUBHBIX (yHKIuH. ['eHeTmyeckue
MEXaHHU3MBbl CHMOMOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3UT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKkne actieKThl KOHTPOJIS U U3MEHEHUs HacJIeICTBEHHOW nH(opMaIuu B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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



Tabmuier u cxemsbl: «IlepBbIif U BTOpoil 3akoHb MeHnens», « Tpetuit 3akon MeHaens»,
«AHanuzupyrollee ckpenBanue», «HenonHoe nomuHupoBanue», «CLENIEHHOE HACIeI0BaHUE
MIPU3HAKOB y Ipo30duibl», «I'eHeTnka mosay, «Kapuotum denoekay, «Kapruotum Apo30QuIib,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

O6opynoBaHue: MOJENb s IEMOHCTPAIlMA 3aKOHOB €IMHO0Opa3usi THOPUIOB TEPBOTO
IIOKOJIEHUSI M PACIIECIICHUS IPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBHUCHUMOTIO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOTO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOI MHUKPOCKOT, MUKponpenapar: «Jpo3odumar.

IIpakTuyeckass padora «l3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKpPEIIUBAHUS Y
IPO30(HUITBD).

IIpakTnueckas padora «/I3yyeHue pe3yapTaTOB JIUTHOPUIHOTO CKpEIIMBAHUS Yy
JPO30(UITBI».

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

B3aumopneiictBue reHoruna u cpeabl npu ¢GopMupoBaHuM (eHoTuna. V3MeHUMBOCTH
npu3HakoB. KauecTBeHHBIE M KOJWYECTBEHHbIE TPHU3HAKH. BuUI  HU3MEHYHMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MoaundukanroHHass U3MEHYUBOCTh. Poib cpeapl B GopMHpOBAaHUM MOIU(PHKAITMOHHOMN
n3MeHunBoct. Hopma peakuuu npusHaka. BapuanumoHHbslil psia U BapuanuoHHast kpusas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

l'eHoTununueckas wW3MEeHYMBOCTh. (CBOMCTBA T'E€HOTUIIMYECKOM HW3MEHUYMBOCTU. Bubl
T€HOTHITUYECKON M3MEHUYNBOCTH: KOMOMHATHBHASI, MyTaIl[AOHHASI.

KomOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYUBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOI0 pazHoo0pa3us
B MpEeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHYUBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYLUPOBAHHBIE MYTalUMH. SAepHbIE W LUTOIUIA3MAaTUYECKHE MYTAlUU.
Comarnueckre W moJjoBble MyTauuu. [IpuynHBl BO3HUKHOBEHMsI MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAILMOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnenctBeHHoW wu3meHumBocTH (H.M. BaBwioB). BHesnepHas W3MEHYMBOCTH M
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POIb INULEHEMUYECKUX (PaKkmopo8 6 HAcCIe008aHuu U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanun

IToptpeTtsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmumer u cxembl: «Buabpl H3MEHUHMBOCTHY, «MoAupHUKAMOHHAS H3MEHYUBOCTHY,
«KoMmOuHaTHBHAsT ~ M3MEHYHMBOCTB»,  «Melo3»,  «OmiogorBopenue»,  «l'‘eHermyeckue
3a00JieBaHUS YeNlOBeKay, «Buabl myTanuii».

O6opynoBaHue: XUBble U TrepOapHbIE 3K3EMIUIAPhl KOMHATHBIX PACTCHHH, PUCYHKH
(oTorpacum) KUBOTHBIX C PA3TUYHBIMU BUIAMU U3MEHUYNBOCTH.

JlabopaTopnass paGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAM(PUKAIIMOHHON
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia U BApUALIMOHHOW KPUBOW».

IIpakTnyeckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTUKA YeJIOBeKa

Kapuotun uenoBeka. MexayHapoaHass OporpaMma HCCIEIOBAHMS T'€HOMa YeJIOBEKa.
MeToibl U3yUeHUsI TEHETUKU YENIOBEKAa: MeHeaNIOTUYECKUH, ONM3HEIOBbIN, ITUTOTeHETHUECKUH,
MOMYJSALMOHHO-CTATUCTUYECKUN, MOJIEKYIsipHO-TeHeTnueckuii. COBpeMEHHOE OIpeesieHue



TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHUE, FTEHOTUIIMPOBAHUE, B TOM YKciie ¢ moMoubio [11[P-
aHasnn3a. HacnencrBeHnHble 3a00s1€BaHNs YeslOBEKA. | €HHbIE 1 XpPOMOCOMHBIE 00JIE3HU YEIOBEKa.
Bone3nn ¢ HacnmeaCTBEHHOM MpPeApacooKEHHOCThI0. 3HAYEHUE MEAMIIMHCKON TEHETHUKHU B
NPEJOTBPAILICHNH M JICYEHUH TEHETHYECKUX 3a00JIeBaHMM ueloBeKa. MeIUKO-IeHETHYeCKOe
KOHCyJbTHUpoBaHue. CTBOIOBbIE KIETKH. [IoHATHE «T€HETHUECKOTo Irpy3a». DTHUYECKUE aCIIEKThI
UCCIIEI0OBAaHUI B 00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enetnueckue (hakTOpPhI MOBBIIICHHOW YYyBCTBUTEIBHOCTH YEIOBEKAa K (DU3UYECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeabl. l'eHeTndeckas IpeapacrosioKeHHOCThb
YEJIOBEKA K MMaTOJIOTUSM.

JdeMoHcTpanuu

Tabmuupr u cxemsl: «KapuoTtun uenoBeka», «MeToabl W3Y4YE€HUsS T€HETUKU UEIOBEKay,
«['enernueckue 3a00€BaHUs YETOBEKAY.

IIpakTnueckas padora «CocTtaBieHre U aHATIU3 POJOCIOBHONY.

Tema 15. Cestexkniusi opraHu3sMoB

JlomecTukanust U cenekuus. 3apoxkJeHue CeJleKIMM U JoMectukauuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus U MHOrooOpas3us KylIbTYpHBIX pacTeHuil. Ponb cenexuuun
B CO3JaHMM COPTOB pacTeHWd M Topoj KHUBOTHBIX. CopT, mNOpoaa, IMITaMM. 3aKOH
TOMOJIOTUYECKHUX PsIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3Hauenue mis
CEJICKITMOHHOM paOOTHI.

Metopl cenekiMoHHOM padoThl. MIcKycCTBEHHBIN 0TOOP: MAacCOBBIA M MHIWBUTYyaTIbHBIH.
OTtanbl KOMOMHAIIMOHHOW ceneknuu. VcrbiTanue Mpou3BOAUTENECH 1O moToMcTBY. OTOOp 1O
TEHOTHUITY C MOMOIIBIO OLEHKU ()EHOTUIIA MOTOMCTBA U OTOOP MO FEHOTHUITY C TOMOIIBIO aHAJIHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboThl. PamuannoHHBIN 1
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYTalUd Yy KyJAbTYpHBIX (OpPM OpraHu3MOB.
Hcnonp3oBaHre TEHOMHOTO PENAKTHPOBAHHS W MeToJoB pekomOunaHTHBIX JIHK ms
MOJIYYEHHUS UCXOIHOTO MaTepuaia Jjisl CEIeKIUU.

[lonyuenune mnonuruionaoB. BuyrpuBuaoBas rulpuauszanus. bau3kopoacTBeHHOE
CKpelllMBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpeluBaHue, Wik ayrOpuauHr. ['eteposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIus.
[Ipeononenne Oecraonus MEXBUAOBBIX THOpUAOB. JloCTHMXKEHHS CeNeKIMU pacTeHUd u
KUBOTHBIX. «3€1EHAs pegoNIOYULY.

CoxpaHeHHe U U3YYEHHE T'€HETUYECKUX PECyYpCOB KYJIbTYPHBIX PACTEHUM U HMX JUKUX
poauyelt s co3JaHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaejieHue 2eHemuyecKuUMy pecypcamu celbCKOX03AUCMBEHHbIX U NPOMbLCI08bIX
HCUBOMHBIX 8 YeJIsIX VIVUUIEHUS CYUWeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOoM YUcCie ¢ NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIIe008aHULL, Nepedosblx udel u
NnepcneKmuBHbIX MexHOI02U.

JdeMoHcTpanuu

IToprpersr: H. U. BaBunos, . B. Muuypum, I'. JI. Kapnieuenxo, I1. I1. Jlykpsnenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabnuue! u cxemsbl: «L{eHTpBI TPOUCXOXKAECHUS U MHOTO0Opa3usl KyJIbTYpHBIX PACTCHUI»,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACIEACTBEHHOW HM3MEHYMBOCTH», «METOIBI CENEKIUW»,
«Otnanénnas rubpuanzanusy», «MyrareHesy.

JlabopaTopHasi pabora «/13ydeHre COpTOB KYJbTYPHBIX PACTEHMH M NOPOJ IOMAIIHUX
KUBOTHBIX».



JlabopaTopHas padora «/3ydyeHne METOJIOB CEJICKIIUU PACTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHu».

Ikekypeust «OCHOBHBIE METOJbI U JOCTHXKEHUSI CENEKIIMM PACTEHHM M >KMBOTHBIX (HA
CENIEKIIMOHHYIO CTAHLUIO, MJIEMEHHYIO (epMy, COPTOUCIBITATENbHBIA YJ4aCTOK, B TEIJIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rusi 1 CHUHTeTHYECKAs OMOJI0T U

OOBeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHBIE U TKAaHEBbIE KYJIbTYpBHI,
MUKPOOPraHMU3MBI, WX XapaKTEepUCTHKA. TpaauiyoHHAs OWOTEXHOJIOTHS: XJeOoIeueHue,
MIOJIy4Y€HUE KHUCIOMOJIOYHBIX MPOJYKTOB, BUHOJENUE. Mukpoouonornyeckuii cuate3. OObeKThbI
MUKPOOHOIOTUYECKUX TeXHOIOTUH. [Ipon3BoAcTBO Oenka, aMMHOKUCIIOT U BUTAMUHOB.

CozlaHue  TEXHOJOTMH W HMHCTPYMEHTOB  II€JIEHANpPaBJIEHHOTO  W3MEHEHUs U
KOHCTPYHPOBAHHUSI T€HOMOB C LI€JIbIO MOJIYYEHUs OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEyarorecs B Npupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas unxxeHepus. MeToJpl KylbTypbl KIETOK M TKaHEH pPacCTEHUH WM KUBOTHBIX.
Kpuobanku. ComaTnueckass rudpuausanms U coMaTtudeckuil smOpuorenes. Mcmosb3oBanue
TariOuJIOB B CEJIEKUMU pacTeHuil. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIOHANbHBIX U NONUKTOHATILHLIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKius SIMIIEKIETOK U KJIOHMPOBAaHUE >KUBOTHBIX. MeTOn TpaHCIUIaHTaUUu siaep
KIeTOK. Texnonoeuu 0300poenenus, KyIbMuUGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCEEHHBIX KVIbMYD.

XpOMOCOMHAsI U T€HHass MHXeHepus. VICKyCCTBEHHBIN CUHTE3 TeéHa U KOHCTPYHMpPOBaHHUE
pekomOunantHbXx JIHK. Cozoanue mpanceennvix opeanusmos. JIOCTHIKEHHS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUUECKHE M OTHYECKHE MpoOJeMbl TEeHHOMN
VHKEHEPUH.

Memununckue 6motexnosnoruu. [loctreHomuas nudposas meaunuHa. [1IP-auarnoctuka.
MeTa00I0MHBIH aHaIU3, FTEHOLIEHTPUYECKHM aHaIn3 IPOTEeOMa YeJIOBEeKa JJIsl OLIEHKH COCTOSHUS
ero 310poBbs. lcmonp30BaHHME CTBOJIOBBIX KJIETOK. TapretHas Ttepanus paka. 3D-
OuouHkKeHepuss JUisl pa3paboTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHUH,
CO3JaHMUSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTUH TpEXMEPHOro OUONPUHTUHTA U
ckaddonuHra s penieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIULIUHBL.

CoznaHue BEKTOPHBIX BaKIUH C LEJIbI0 0OecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneli OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKIMoHupoBaHus PHK-
COJIep>KalluX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIie 3a00JIeBaHMUs YETIOBEKA U )KUBOTHBIX.

JdeMoHcTpanun

Tabmupt u cxembl:  «Vcrmonp30BaHWE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MPOU3BOJICTBEY, «KileTrouHas unxeHepus», «l 'eHHass HHXXEHEPUSI».

JlabopaTopHas padora «/3ydyeHre 00beKTOB OMOTEXHOJIOTHI.

IIpakTHyeckas padora «IlomyyeHue MOJIOYHOKUCIBIX TPOIYKTOBY.

IKeKypeusi «buoTexXHOIOTHs — BaKHEHIIasi MPOU3BOIUTENbHAS CUIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xneHue 1 pasBUTHE IBOJIOLHMOHHBIX NIPEACTABICHUI B 0M0JI0THH
OpomonmonHas Teopus Y. Jlapsuna. Ilpennocbuiku Bo3HUKHOBEHUS JapBUHM3Ma. JKU3Hb
1 Hay4Has JearenbHocTh Y. JlapBuHa.



JBuxymue cuiael 3Boronuu BugoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
Pa3MHOXXEHMsSI OPraHU3MOB, HACJIEJCTBEHHAas M3MEHYMBOCTb, OOppOa 3a CyIIECTBOBAHMUE,
€CTECTBEHHBIN M HCKYCCTBEHHBIH 0TOOD).

Odopmrnenue cuaTeTndeckoii Teopun dBoitonuu (CTD). HelitpanbHas Teopus SBOJIIOIHU.
CoBpemeHHast BOJIOIMOHHAs OMoJIoTHs. 3HAYEHHE SBOJIFOLIMOHHOW TE€OopuH B (POPMHUPOBAHUU
€CTECTBEHHO-HAY4YHON KapTHUHBI MUPA.

JdeMoHcTpanuu

[optpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuuer n cxemsl: «Cuctema xuBord npupoasl (mo K. Jlunnaew)», «JlecTHUIA KUBBIX
cymectB (rmo Jlamapky)», «MexaHusm ¢GoOpMUPOBaHUS NPHUCIOCOONEHUH Yy pacTeHUud u
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «Haxoaxu Y.
HNapBunay», «®Dopmbel O00prOBI 3a cymiecTBoBaHue», «llopoasl romyoeity, «MuorooOpasue
KYJIbTYpHBIX (popM KamycTel», «[lopoasl JOMalIHUX KMBOTHBIX», «CxeMa 00pa3oBaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOLIEHMS ABMXKYLIUX CHUJ 3BOJIIOLUN», «OCHOBHbBIE
MOJIOKEHUSI CHHTETHUECKON TEOPHU IBOJTIOLIMNY.

Tema 2. Mukpo3BoIonusi M eé pe3yJibTaThl

[Tonymnsimust kak sjeMeHTapHas eAuHuna 3BomonuHd. CoBpeMEHHbIE METOJIbl OLEHKU
FeHEeTUYECKOTO pa3HO0Opa3us U CTPYKTYpbl Nomysuil. I3meHenue reHooHaa MOMyIsSIMM KaK
2JIEMEHTApPHOE 3BOJIIOIMOHHOE SIBJICHHE. 3aKOH TeHeThdecKkoro pasHoBecus JDx. Xapau, B.
Baitn6epra.

DOneMeHTapHble (BakTOpbl (IBWIKYIIME CHIIBI) SBOJIONUH. MYTallMOHHBIA MpOIIECC.
KomOunatuBHass m3MeHYHBOCTh. Jlpeiid reHoB — ciydailHble HEHANpPaBJICHHBIC W3MEHEHUS
4acToT ayuiened B momymsmusax. Oddext ocHoBatens. Ipgexm OymvLiouH020 20pabiUKA.
CHudicenue ceHemuuecko20 pasHooOpasus: npuyunel u credcmeus. llposenenue s¢hghexma
opetigha 2eno8 6 Ooavuuux u Mmanvix nonyrayusx. Murpanuu. M3onsamus  TOMyIISIuii:
reorpaduueckas (MpoCTpaHCTBEHHAs), OMoIorndeckas (penpoyKTHBHAS).

EctectBennslii oTOOp — HampaBisiouiuii ¢axtop sBojitonud. POpPMBI €CTECTBEHHOIO
oTOOpa: IBWXKYIIUNA, CTAOMIM3UPYIOUIMN, pa3pbiBatomuidi (au3pyntuBHbIN). [losoBoi oTOOp.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB KakK pe3yJabTaT MHKpPO3BOJIOUMU. BO3HHKHOBEHHE
npucnocobaeHunit y opranuzmMoB. Apomopdo3sl u uanoaaantanuu. [Ipumeps! npucrnocobienuit
y oOpraHu3MoB: Mopdosnoruueckue, ¢GU3NOIOTHYECKUE, OHOXUMHUYECKHE, MOBEIACHUYECKUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u cTpykTypa. BumoobpazoBaHue Kak pe3ylbTaT MHKPOIBOJIOIMH.
W3onsuus — kimoueBoit daktop BupooOpazoBanusa. I[lyrtm u cmocoObl BHI000pa3oBaHUS:
alyonarpudyeckoe (reorpaduueckoe), CHUMMOATPUUECKOe (SKOJOTHMYECKOE), «MTHOBEHHOE)
(momurutonan3anus, rubpuanzanus). JIuTeIbHOCTb SBOIOIMOHHBIX MPOIIECCOB.

MexaHu3mbl (GOpMUPOBaHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp 3BONIOIMOHHON OWONOTMM B  pa3pabOTKE HAyYHBIX METOJIOB COXPAaHEHUS
6nopazHooOpazus. MUKPOIBOIONUS U KOIBOJIOIMS Mapa3UTOB M HUX X031€B. MeXaHU3MBI
(dhopMHUPOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U cIIOCOObI OOPHOBI ¢ HEl.

JdeMoHcTpanuu

IToptpetsr: C. C. YeTBepuxos, O. Maiip.

TaOnuue! u cxembl: «MyTalMOHHAs U3MEHUYNUBOCTBY, «llomyssiMoHHas CTpYKTypa BUIa»,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepra», «JIBwxKyiiue CHIBI  3BOJIOLUN,



«OKOJIOTHYECKasi HM30JSALMs TONMYNIAUUA ceBaHCKOW ¢openny, «l'eorpaduueckas U30IALIUSA
JIMCTBEHHUIbI CUOUPCKON M JIMCTBEHHUIIBI JaypcKoiD», «IlomynsuuoHHbIE BOJIHBI YUCIEHHOCTH
XAIITHAKOB M KepTB», «Cxema JecTBUS €eCTeCTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYLLIECTBOBAHUEY, «nnycTpranbHbIi MEJIAHU3MY, «OKuBbie HCKOIIaeMBbIE»,
«I[lokpoBuTENbCTBEHHAs OKpacka XHUBOTHBIX», «lIpenynpexnaromas okpacka MKHUBOTHBIXY,
«Pusnonoruyeckue agantauumny», «IIpucrnocobieHHOCTh OPraHU3MOB U €€ OTHOCUTEIBbHOCTDHY,
«Kpurepun Bupa», «Bunbl-nBoiinukn», «Ctpykrypa Buga B mpupoae», «CrocoObl
Buj00Opa3oBanus», «l'eorpaduueckoe BUAOOOpazoBaHME TPEX  BHIOB  JIAHJBIIICH,
«DKO0JIOTUYECKOE BHUJ000pa3oBaHue BUAOB cuHML, «l[lomumionasl pacrenuit», «KamycTHo-
peICUHbIN THOPUTY.

ObopynoBanue: repOaprl pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia MTHUIl U 3BEpeH C
MpUMepaMy pa3IUYHbIX NPUCIIOCOONICHNH, Yydena NTHUIl U 3Bepel pa3HbIX BUJIOB, repdapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHas pa6ora «BpIsiBIeHNE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas padora «lIpucnocoOneHuss OpraHu3MOB U UX OTHOCUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas pa6ora «CpaBHEHHE BUJIOB TT0 MOP(OJIOTHUUECKOMY KPUTEPHUION.

Tema 3. Makpo3Bo1onus 1 eé pe3yJibTaThl

Merto bl u3yueHust MakposBoronuy. [laneonTonorunueckre MeToAbl U3y4eHUs IBOJIIOLINH.
[Tepexonubie popmbl U GUITOTEHETUYECKUE PSIJIBI OPraHU3MOB.

buoreorpadguueckue meroapl uszyudeHus osBomonuu. CpaBHeHue ¢Guopbl U (payHb
MaTEepUKOB U OCTPOBOB. buoreorpaduueckue odaactu 3emin. Buabl-sHAEMUKN U PEJIUKTHI.

OMOpHOJIOTMUECKUE U CPABHUTEIBHO-MOP(OIOrHUECKUE METO/bl M3Y4YEHHUS SBOJIIOLHUU.
I'eneTnyeckne MeXaHU3MBI HBOJIIOLIMM OHTOTCHE3d M IOSIBICHMS JBOJIOLHUOHHBIX HOBILIECTB.
I'omonornuHele ¥ aHAJIOTMYHBIE OpraHbl. PynuMeHTapHbIe OpraHsl U aTaBU3Mbl. MOJIEKYIIIPHO-
reHeTU4ecKue, OMOXMMHUYECKHMEe M  MaTeMaTHYeCKHEe METOJbl M3Y4YEHHUS  SBOJIOLMH.
I'omonoruunsie reHsl. COBpeMEHHbIE METObI IIOCTPOCHUS (PHIIOTEHETUYECKUX IEPEBBEB.

XpPOMOCOMHBIE MYTAallMM U 3BOJIIOLMS T€HOMOB.

O6mme 3akoHOMEpPHOCTH (MpaBWiIa) JBOOUMH. [lpunyun  cmeHnvl  QyHKYuULL.
HeoGpatumocTs 3BostoLnu. AfantuBHas paauanys. HepaBHOMEpHOCTb TEMIIOB HBOJIIOLMH.

JdemoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. Kopanesckuii, @. Mrosep, J. ['ekkens.

Tabnuupl n cxembl: «PUIOreHETUYECKUN P JIOIAAN», «APXEONTEPUKC», «3BEpO3yObIe
amepel», «Crerouedansy, «Punnodurel», «CeMeHHble ManopoTHUKWY, «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTUHEHTOB», «PenmukThl», «HauanbHble cTaguu >MOPHUOHATIBHOTO
pa3BUTHs  IIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTMYHBIE  OpraHb»,
«PynumeHnTb», «ATaBU3MB), «XpOMOCOMHBIE HA0OpBHI uelOBEKa M IIUMIMaH3e», «[IaBHBIE
HaMpaBJICHUs BOJTIOLHUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OO6opynoBaHue: KOJUJIEKIMH, TrepOapuu, MYJISKH HMCKOIAeMBbIX OCTaTKOB OPIraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxaeHne U pa3BuTHE KU3HU Ha 3emJie

Hayunble rumoTes3sl MPOUCXOXKAEHUS KU3HM Ha 3emiie. AOHOreHe3 W MaHCIEPMHS.
JloHay4HbIe MPEACTaBICHUS O 3apOKJICHUM XU3HHM (KpealroHu3M). ['Mmore3a mocTOsSHHOTO
camMo3apo>KJIeHUs KU3HU U €€ onpoBepkeHue onbsltamMu @. Penu, JI. Cnannannanmy, JI. [lacrepa.
ITpoucxosxaeHue >Kku3HU U acTpOOUOIOTHSL.



OcHoBHBbIE 3Tanbl HEOPraHUUECKo! 3BoJitonnu. [lnanerapHas (reojsorunyeckas) 3BOJIOLUS.
Xumuueckass 3BONIONUS. AOHUOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB M3 HEOPraHUYECKUX.
Ompir C. Muinepa u I'. FOpu. OOpazoBanue mnonumepoB u3 MoHomepoB. KoarepBaTHas
runote3a A. WM. Omnapuna, rumote3a mepBuuHoro OympoHa JDk. XomjaeiiHa, reHeTHYEcKas
runore3a I'. Mémnepa. Puboszumbr (T. Yex) u rumoreza «wmupa PHK» V. TI'mnbGepra.
®opmupoBaHue MEMOpaH ¥ BOSHUKHOBEHHE IPOTOKIIETKH.

Uctopus 3emmun u wmeroasl €€ wusydeHus. lckomaemble OpraHMYECKHE OCTaTKH.
I'eoxpononoruss u e€ Meronpl. OTHOcuTeNbHAasE U aOCOJIOTHAsE  IEOXPOHOJIOTHS.
['eoxpoHONOrNyecKas mKajia: 30Hbl, 3pbl, IEPUOIBL, SITOXH.

HavanpHble sTansl oprannyeckoil sBosonuu. [losiBiaeHre M 3BONIONUS MEPBBIX KIETOK.
Opomronus Metabonusma. Bo3HukHOBeHue mnepBbIX 3KocucTeM. COBpeMEHHblE MHKpPOOHBIE
OMOMIEHKM KakK aHajor mepBbix Ha 3emiie coobmectB. CrpomartonuTsl. [IpokapuoTel u
JYKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cuMOMOTreHe3). DBOJIIOIIMOHHOE IMPOUCXOKICHUE BHUPYCOB.
[IpoucxoxxaeHue MHOTOKIETOYHBIX  OpPraHM3MOB. BO3HUKHOBEHHE OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMU BbICIIUX pacTeHui. OCHOBHBIE apoMoOp(o3bl pPacTEHUH.
Beixon pacrenuit Ha cymy. llosBieHume CHOpoBBIX pPACTEHMI M 3aBOEBAHWE HMH CYIIU.
Cemennble pacteHus. [IpoucxoxaeHne NBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tallbl 3BOJIONUHM KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHUE COBpEMEHHBIX TUIOB. [lepBhie X0OproBbIe
KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIMS MMO3BOHOYHBIX. [Iponcxoxkaenne aMmpuOnii M1 penTHIINA.
[Tpoucxoxaenne miekonuTaromux W nTull. [lpuHIun kimodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U MTO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMJie 10 3paM U IIepuoJaM: apxeu, MpoTepo30M, Majieo30i, Me3030i,
KaitHO301. OOIas XapakTEepHCTHKa KIMMaTa M TEOJIOTHUYECKUX TporeccoB. [losBnenue u
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJe00pa3oBaHUE: €ro YCJIOBHS M BIMSHUE Ha Ta30BbIN
cocTaB aTMOC(]epHl.

MaccoBble BBIMUPAaHHSI — JKOJOTMYECKHE Kpu3Uchbl mpouuioro. IlpuumHbl U cnenctBus
MaccoBbIX BbIMUpaHUi. COBpEMEHHBIN AKOJOTHYECKUH KpHU3HUC, ero ocobeHHocTH. [IpoGiema
coxpaHeHus 6Mopa3zHooOpas3us Ha 3emiie.

CoBpemeHHasi cucTeMa OpraHuyeckoro mMupa. [IpuHIUNBI KiIacCUPHUKAIMH OPraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanun

[Toptpetsr: @. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. MeunukoB, A. U. Onapun, JIx.
Xonpeiin, I'. Ménnep, C. Musnep, I'. FOpu.

Tabmuiet u cxembl: «Cxema omnbita @. Penuy, «Cxema onbita JI. [lacTepa mo uzyueHuro
caMO03apoJieHus xu3Hm», «Cxema onbita C. Mummepa, I'. FOpu», «3Tanel HeopraHudeckon
3BOJIIOLMMY, «l'eoXpoHosornueckas mkanay, «HauanbHble 3Tanbl OpraHUYECKON SBOIOLUNY,
«CxemMa o00pazoBaHus DYKapHOT MyTéM cuMOHoreHesza», «Cucrema 3>KUBOW MPUPOJIBI»,
«Ctpoenne Bupyca», «Apomopdosbl pacTenmit», «PUHHOPUTB), «OIHOKIETOUYHbBIE
BOJIOpoCHN», «MHOrOKIeTOuHble BoJgopociany, «Mxu», «llanopotHuku», «lonoceMeHHbIE
pacteHus», «Opranbl IBETKOBBIX pacTeHuil», «Cxema pa3BUTUA >KUBOTHOTO MHUpPay,
«Apomop¢o3bl  KUBOTHBIX», «lIpocteitmmey, «KumeunononoctHeiey, «llmockue uepBm»,
«YUeHUCTOHOTHEY, «PbI0BIY, «3EeMHOBO/JTHBIEY, «IIpecMbIkarommecs», «Ttuiey,
«Mnexonuraromue», «Pa3Butue KuU3HM B apxeuckoul apey», «Pa3BuTue KHW3HH B



MPOTEPO30MCKON 3pe», «Pa3BuTue KU3HM B MANEO30MCKONM 3pey», «Pa3BuTHe XKU3HU B
ME3030MCKON 3pe», «Pa3BuTHe »XU3HM B KailHO30MCKON »3pe», «CoBpeMeHHas cucrema
OPraHUYECKOTO MUPAY.

O6opynoBanue: repOapuu pPAacTEHUN Pa3ITUYHBIX OTJENOB, KOJUICKIIHH HACEKOMBIX,
BJIQKHBIE TperapaThl XKUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIMM HIJIOKOXKUX, CKEJIEThI
MMO3BOHOYHBIX JKMBOTHBIX, Uy4yela NTUIl U 3BEpEH, KOJUICKIMM OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOMAEMBbIX, MYJISIKH OPTraHUYECKHUX OCTATKOB OPraHU3MOB.

Bupryanbnaa JaGoparopHas padora «MojnenupoBanue omnbsiToB Musuiepa—tOpu 1o
M3Y4YEHUI0 a0MOTEHHOTO CUHTE3a OPraHUYECKUX COCIMHEHUM B IIEPBUYHON aTMOoChepey.

JladbopaTopHasi pabGora «l3ydyeHne © ONHMCAaHME HCKOMAEMBIX OCTATKOB JAPEBHUX
OpraHU3MOBY.

IIpakTnueckas pabGora «lI3yueHue ocoOeHHOCTEW CTPOEHMSI pPACTEHUH pa3HbIX
OTJIETIOBY.

IIpakTnueckas padora «3ydyeHne ocoOEHHOCTEN CTPOECHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl 1 3agaun aHTPONOJIOTUU. METO/1bI AaHTPOIOJIOTHH.

CraHoBJIeHHE TpPEACTaBIECHUN O MPOUCXOKJIEHUHM 4eJOoBeKa. PenurunosHbie BO33PEHUSL.
CoBpeMeHHbBIC HAYYHBIE TEOPHUH.

CxonctBo yenoBeka ¢ JKMBOTHBIMHU. (CuHcTeMaTHueckoe TIOJIOXKEHHE 4YelloBeKa.
CBuzeTenbCcTBa CXOJICTBA 4YEJIOBEKAa C JKUBOTHBIMH: CPaBHUTEIHLHO-MOP(OJIOTHUYECKUE,
aMOpHosIoTUYeCKre, (HU3UO0JIOTO-OHOXUMHUYECKHE, ToBeAeHUYecKue. OTIWUYus deloBeKa OT
KUBOTHBIX. [IpAMOX0kK/IeHHEe U KOMILJIEKC CBSI3aHHBIX C HUM IMPHU3HAKOB. Pa3BuTHE TOJOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHOM CHCTEMBI.

JBwxkymue  cuiabl  (PakTOpel)  AHTPOINOTEHe3a:  OWOJOTHYECKHE,  COIHAJIbHBIC.
CooTHolIeHnEe OHOJOTMYECKUX U COIUATbHBIX (DAKTOPOB B AHTPOTIOTEHE3E.

OcHOBHBIE CTaJMU aHTpoIoreHe3a. PaHHMe 4enoBekooOpa3Hbie 00e3bsSHBI (MPOKOHCYJIBI)
U paHHHUE MOHTUbI — O0IIKE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0JIei. ABCTPATIONUTEKU —
JIBYHOTHE TMPEIKH Jtoaei. YelnoBek yMenbld, MepBble M3TOTOBJICHHUS OpYyAuil Tpyaa. UemoBek
MPSMOXOIAIIMN U TIEPBBIA BBIXOJ JItojaeH 3a mpenenbl Adpuku. YenoBek renenboeprckuii —
o0l mpeaoK HeaHAepTAIbCKOTO YeIOBEKa U YelloBeKa pa3yMHOTOo. YenoBek HeaHAepTaIbCKUiA
KaK BUJ JIIOJEH XOJIOJHOTO KinMara. YenoBeKk pa3yMHBIH COBPEMEHHOTO THIIA, JIE€HUCOBCKHIA
YeJl0BEK, 0OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u maaeoreHOMHKa.

DBOJIOLUS COBPEMEHHOIO 4enoBeka. EcTecTBeHHBI OTOOp B MOMYJSAIUSAX 4YeIOBEKa.
MyranuoHHbsli nporiecc U noaumopdusm. [lomynsaoHHbIe BOIHBI, Apeii( reHoB, MUTpaLUs U
«3(hdexT ocHOBaATENS» B MOMYSIUIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pachl. [lonste o pace. bosbmive pacel: eBporneouaHas (eBpasuiickasi),
aBCTPAJIO-HETPOUIHASA (PKBaTOpHAalbHAsI), MOHIOJIONIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
MyTU paccelieHuss 4YeloBeka N0 rMiaHere. EnuHCTBO uenoBeueckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucrnocoONeHHOCTh 4YeNnoBeKa K  pa3HbIM  YCIOBHUSM
OKpyxarlei cpensl. Bnusiaue reorpadudeckoil cpensl U apeiida reHoB Ha MOpdoIoTHIO U
(U3HOJIOTHIO YeTIOBEKa.

MeXIUCIUIUTMHAPHBIE METOAbl B (u3nueckod (OMOJIOTHYECKOW) AaHTPOIOJIOTUH.
OBOJIIOIIMOHHAST ~ AQHTPOMOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUYECKHMX  MOMYIISIUH.
buoconuaneHpile  WcCcienOBaHUS ~— NOpPUPOJbI  uyenoBeka.  MccimenoBaHue — KOPBOJOLUU
OMOJIOTMYECKOTO U COIMATBHOTO B YETIOBEKE.

JdeMoHcTpanuu



IToprpersr: Y. dapsun, JI. JIuku, 5. f. Porunckuii, M. M. I'epacumos.

Tabmumer u  cxeMbl: «METOIBI  aHTPOIOJIOTUWY, «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHBI», «CKENeT 4YeloBeKa W CKEeJNeT IMUMIIaH3e», «PyIuMEHTHl u
aTaBU3MbI», «JIBIKylllME€ CHUJIBI AHTPOIOTEHE3a», «IBOJIOLMOHHOE JIPEBO  YEJOBEKay,
«ABcTpasonurek», «Henosek ymensiin», «HenoBek NpAMOXoadimuin», «/[eHncoBCKU 4eI0BEK»
«Heanpepranbipy, «KpomanvoHIb, «l[Ipeaku denoBeka», «ITalbl BOJIIOIUU UYETOBEKAY,
«PacslI yenosexka».

O6opynoBaHue: MYISKA OKaMEHEJIOCTEH, IPEIMETOB MaTepUaIbHON KYJIbTYphl IPEIKOB
qenmoBeka, penponyknuu (doTtorpadum) KapTHH ¢ MHUDOJIOTHYSCKUMU U OUOJICHCKUMU
CIO’KETaMH MPOMCXOXKICHHUS YeloBeka, (poTorpadun HaAXOIOK MCKOTIAEMBIX OCTATKOB YEIOBEKA,
CKeJIeT YeJIOBEeKa, MOJIeb Yeperna 4elloBeKa W Yeperna IIMMIaH3€, MOJENb KUCTH YeJOBeKa U
KHCTHU IIMMIIaH3€, MOJETN Topca MPEAKOB YEI0BEKa.

JladbopaTtopnas padora «l3ydyeHne 0COOEHHOCTEH CTPOCHHS CKeJleTa 4YeJIOBEKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTnueckas padora «/3ydyeHne 3KOJIOTMUECKUX aJalTallui YeTIOBEKay.

Tema 6. DJkojoruss — Hayka O B3aMMOOTHOLUCHUSIX OPraHU3MOB H
HAJOPraHUu3MEeHHBIX CHCTEM C OKpY:Karouei cpeaoi

3apokaeHne W pasBuTHE dSKojoruu B Tpymax A. ['ymGompara, K. @. Pymee, H. A.
CesepmioBa, J. I'ekkensi, A. Tencimm, B. H. CykauéBa. Paznmenst u 3amaum sxosoruu. CBs3b
9KOJIOTUH C JPYTUMH HayKaMHu.

Metonsl skosnorun. [loneBbie HaOMIOAEHNA. DKCIEPUMEHTHI B AKOJIOTUU: MPHUPOJHBIE U
naboparopHbie. MoaenupoBaHrie B AKOJOTHH. MOHUTOPUHT OKPYXKAIOIICH CPEIbl: JTOKaIbHBIH,
pPEruOHAIBHBIN U TJI00ATBHBIN.

3HaUYECHHE DKOJOTHYECKHX 3HAHWM JJIs YeslOBEeKa. DKOJIOTMYECKOE MHUPOBO33pPEHHE Kak
OCHOBa CBf3€H YeoBeUecTBA C MNpUPOJoN. DOPMUPOBAHME HKOJOTHYECKOW KYJIBTYPbl M
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoHcTpauuu

[Toptpetsr: A. I'ym6onbar, K. ®@. Pynawse, H. A. CeBepuos, D. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuisl u cxembl: «Pa3nensl skonorum», «Metoasl 3Kojgorun», «Cxema MOHUTOPHHTA
OKPYXAaIOILEN Cpeabl».

JlaGoparopHas padora «/3yueHne MeToJJ0B HKOJIOTHUYECKUX UCCIETOBAHUIN.

Tema 7. Opranusmsl U cpea 0OMTAHUS

Okonoruveckre (GakTOpbl W 3aKOHOMEpHOCTH uX JeictBus.  Knaccudukarus
JKOJIOTHYECKUX  (akTopoB:  abumoTuyeckue, OuOTHUECKHe, aHTpomoreHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUs dKosornueckux akropos. [IpaBuno munumyma (K. Ilnpenrens, O.
JInbux). TonepaHTHOCTh. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abunotuueckue ¢aktopsl. CBeT Kak dKkojoruueckuii akrop. JlelicTBrue pa3HbIX y4aCTKOB
COJIHEUHOTO CIIEKTpa Ha OPraHu3Mbl. DKOJOTMYECKHUE TPYIIbl PACTEHUM M JKUBOTHBIX IO
OTHOILIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. DoTonepuoan3m.

Temnepatypa kak sKkonoruueckuil ¢axrtop. JleiicTBue TemmepaTypsl Ha OpraHU3MBIL.
[TolikunoTepMHbIe U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxnocTh kak skonorudeckuit dakrop. IIpucnocobrmeHuss pacTeHUd K MOAIEPIKAHUIO
BogHoro OamaHca. Kiaccudukanus pacreHuid mo OTHOIIEHHIO K Boje. [IpucmocobneHus
YKUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.



Cpenpl oOuTaHWsI OPraHU3MOB: BOJIHAs, HA3E€MHO-BO3IYIIHAs, MOYBEHHAs, TIIyOWHHAs
MOAMOYBEHHAS, BHYTPHOPTaHW3MEHHAs. (DU3MKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHUS
opranu3moB. [Ipucnocobienrs Opranu3mMoB K KU3HU B Pa3HBIX Cpelax.

buonoruueckue putmel. Buemnue u BHyTpeHHHe pUTMbL. CyTOUHBIE U TOJUYHBIC PUTMBI.
[Tprcmoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM H3MCHEHUSM YCIIOBHM KU3HU.

XKuznennsie Gopmbl opranu3moB. Ilonstie o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: AepeBbsi, KYCTapHHKH, KYCTAPHUYKHU, MHOTOJICTHUE TpPaBbl, OJHOJICTHHE TPABBI.
XKuzneHnole (GOpMBI KUBOTHBIX: THAPOOHOHTHI, TEOOHOHTHI, a’dpOOHOHTHL. (OCOOEHHOCTH
CTpOEHUs M 00pa3a KU3HHU.

buotndeckne  ¢aktopbl. Buapl OMOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPCHIIUS,
XHUIIHUYECTBO, CMMOMO3 U ero gopmel. [lapazutusm, xkoomepamus, MyTyalnu3M, KOMMEHCAIH3M
(KkBapTHpaHTCTBO,  HaxyieOHMuYecTBO). Herpoduueckue  B3aumonelcTBUsS  (TONMHUYECKUE,
dbopuueckue, Qadbpuyeckue). 3HaueHHE OMOTUYECKUX B3aWMOJICHCTBUN IS CYIIECTBOBAHUS
OpraHu3MOB B cpejie ooutanus. [IpuHIINIT KOHKYPEHTHOTO UCKITFOUECHHUS.

JdeMoHcTpanuu

Tabmuipl 1 cxembl: «IKojorudeckue (HakTopel», «CBETOBOM CIEKTP», « IKOJIOTHUECKHUE
TPYIIBI )KUBOTHBIX 10 OTHOIICHHUIO K CBETY», « T €IIOKpOBHBIE KUBOTHBIE», «X0JIOJHOKPOBHBIC
KUBOTHBIEY», «DU3HOJOTHYECKUE aJanTallid >KUBOTHBIX», «Cpelnbl OOMTaHWS OpPraHU3MOBY,
«buonorudyeckue putMbly, «Ku3HeHHBIE (GOPMBI pacTeHH», « Ku3HEHHBIE (OPMBI KUBOTHBIXY,
«IJKOCHCTEMA IMIMPOKOJIUCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTO Jieca», «llenm muranus»,
«XwumuanaectBoy, «Ilapasutuzmy, «Korkypenius», «Cumonosy», «Kommencanmzmy.

OGopynoBanue: repbapud pPacTEHHH W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHHUIO
Pa3IUYHBIX  DKOJOTHYECKUX  (PaKkTOpOB, TepOapuM  CBETOJNIOOWMBBIX, TEHEITIOOMBBIX H
TEHEBBIHOCIUBBIX PACTEHUHN, CBETOJIOOMBBIC, TEHENIOOMBHIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacteHusi, repObapuMl U KOJUIEKIHUU TEIJIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOWYMBBIX
pacTeHuid, dYydela NTHIl W 3BEpei, repbapuu pacTeHHM, OTHOCIIIMXCA K rurpoduram,
KcepoduTtaMm, Me30(pUTaM, KOMHATHBIE DPACTEHHUS JaHHBIX TPYMN, KOJUJIEKIUU >KUBOTHBIX,
oOWTAIONIMX B pa3HbIX cpelax, repOapuy U KOJUIEKIIMU PACTEHUH U >KMBOTHBIX, 00JIaJal0luX
yepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBUHM JKU3HH, repOapuu u
KOJUIEKIIMM DPACTEHUH U SKUBOTHBIX Pa3IMYHBIX >KU3HEHHBIX ()OPM, KOJUIEKIIMH >KHUBOTHBIX,
YYaCTBYIOIINX B Pa3IMYHBIX OMOTUYECKUX B3aUMOACHCTBUSIX.

JlabopaTopHas pa6ora «BplsBIeHNE TPUCTIOCOOICHHI OPraHU3MOB K BIIMSIHUIO CBETAY.

JlabopaTopuasi pabGora «BblsiBleHHE MTPUCIIOCOONICHUNH OpPraHU3MOB K BIIMSHUIO
TEeMIIepPaTypb».

JlabopaTopHasi padoTa «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH W3 Pa3HBIX MECT
0oOUTaHUSDY.

Tema 8. IKk0J10rUs1 BUAOB M NOMYJISILHI

DKOJOTUYECKHE XapaKTepuCcTUku nomynsuuu. [lomynsmus kak Ouosiornyeckas cucreMa.
Ponp HeomHOpomHOCTH cpeabl, ¢u3nYecKux OaphepoB U OCOOEHHOCTEH OHOJOTHU BUIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOMN CTPYKTYpPHI MOMysiuii. OCHOBHBIC TOKA3aTEIH MOMYIISIINN:
YUCJIEHHOCTb, IUIOTHOCTh, BO3PAaCTHAs M MOJOBas CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAITHSL.

DKkonoruveckasi CTpykTypa mnomynsiuuu. OleHKa YHCIeHHOCTH momynsuuu. [uHamuka
MOMYJSALMU U €€ perynsius. buotnueckuil NoTeHuuan nonyasauuu. MoaenupoBaHue JMHAMUKA
nonymsiui. KpuBble pocTa YWCICHHOCTH momynsiiuu. KpuBble BbDKHBaHMS. Perynsmus



YHUCICHHOCTH TOMYJSIIUNA: poJib (aKTOPOB, 3aBHCALIMX M HE 3aBHCAIIMX OT IUIOTHOCTH.
DKojoruueckue crpareruu BuaoB (r- u K-crparerun).

[lonsitue 00 »sKoyOTMUECKON HHIIE BUAa. MecrooOutanue. MHoOromepHas MOJETb
skonornueckord Humu Jx.M. Xarunncona. Pazmepsl 3kosorndeckoi Humu. [loteHnuansHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomynauuid. Apeansl BUAOB. BuIbl M KX KU3HEHHBIE CTpPATErHH.
DKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTU IIOBEJIEHUS W MUIpalud >KUBOTHBIX. buosiornueckue uHBazuu
YyXXEPOIHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: [x. 1. XarunHCcOoH.

Tabmuis! 1 cxembl: «IKOJIOTHUECKUE XapaKTePUCTUKU MOMYIsiumn», «I[IpocTpancTBeHHas
CTpyKTypa mnomynsuun», «Bo3pacTtHeie nupamuapl nonyasuun», «CKOpPOCTb 3aceleHHs
MOBEPXHOCTU 3e€MJIM Pa3IMYHBIMH OpraHuzMamm», «Mojens skomornueckord wumu Jx. U.
XaTynHCOHAY.

O6opynoBanue: repbapun paCTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopHas pa6ora «[Ipucrnoco6ienns ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. JkoJ10rusA €CO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buonieHo3 u ero crpykrypa. CBsi3u MeXAy OpraHu3MaMu B
OuoreHo3e.

Okocucrema kak otTkpeitag cuctema (A. JIx. Tencnaum). DyHKiuoHanbHblEe OJIOKU
OpPraHu3MOB B AKOCHUCTEME: IMPOAYLIEHTBbI, KOHCYMEHTBI, pelyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. AbGuorndeckue Onoku sxkocucreM. [1oUBBI U HUIBI B 3KOCHCTEMAX.
KpyroBopoT BewECTB ¥ MOTOK 3HEPTHU B YKOCUCTEME.

OcHoBHBIE ITOKA3aTeNN IKOCHCTEMBL. buoMacca 1 mpoayknus. JKOJIOIrMYeCKUe MTUPaMHUIbI
gyucen, OMOMacChl M SHEPTUH.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBieHHbie
3aKOHOMEpPHbIE CMEHBI COOOIIECTB — cykieccuu. IlepBudHble U BTOPUYHBIE CYKLECCUU U UX
IPUYMHBL.  AHTpPONOTE€HHbIE BO3JCHCTBHA Ha cykueccuu. KimmakcHoe —cooOIIecTBoO.
buopazHooOpazue ¥ 1oJIHOTa KpyroBOpOTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

[Ipupoanble 3KOCHCTEMBL. JKOcCuUcmeMbvl 03€p u pex. IKocucmemvl Mopel U OKeaHos.
DKocucmemvl mynop, 1ecos, cmeneil, nyCmolib.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmmums mexnay
AHTPOIIOTE€HHBIMHU U NPUPOJHBIMU IKOCUCTEMAMU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opoackas ¢iuopa u dayHa.
Cunantponuzanusi ropoJckoil ¢ayHbl. buonormueckoe U  XO3SHCTBEHHOE 3Ha4YeHUE
arposKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHMUS  OCHOBHBIX  B3aUMOJAEHUCTBMM  OpPraHU3MOB B
sKocucTemMax. Ponv kackaonozo a¢hgexma u 6udog-30ughuxamopos (kiouegvix 6u008) 8
Qyukyuonuposanuu  sxocucmem. llepeHOC SHEPrUM W  BEIIECTB MEXIY CMEXKHBIMU
9KOCUCTEMAMM. Y CTOMYMBOCTH OpPraHU3MOB, TIONYJSALUNA M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPOIIOIE€HHBIX BO3/ICHCTBUI.

Mexanusmol  6030elicmeus  3aepA3HeHUll  PA3HbIX ~MUN08 Ha  CYOOP2AHUIMEHHOM,
OP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKOI0CUYECKO20
HOPpMUPOBAHUSL AHMPONOSEHHO20 8030elicmaus. MeTo0I0Tuss MOHUTOPHUHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX KOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. JIx. Tencnu.

Tabmuiet 1 cxembl: «CTpykTypa OHOIIEH03a», «DKOCUCTEMA IIHPOKOIUCTBEHHOTO JIECAy,
«9KocucreMa XBOMHOTO Jecay, «DyHKIMOHAIBHBIE TPYIIbl OPraHU3MOB B O3KOCHCTEMEY,
«KpyroBopor BemectB B 3kocucreMey», «llenu nuTaHus (macTOUIHAs, JETPUTHAs)»,
«DKOJIOTHYECKas MUPaMUIa YHCe», « IKOJIOTHYECKas MUpaMuia OMoMacchl», «DKOJIOTHIECKas
nupamuaa sHeprum», «OOpazoBanue OonoTa», «llepBuunas cykuneccus», «BoccranoBieHue
Jeca mocie moxkapay, «JKOoCHcTeMa 03epa», «ArpoueHo3», «KpyroBopoT BemIECTB W TOTOK
SHEPTHU B arporerosey, «lIpumepsl ypOoskocucTem».

OGopynoBanue: repbapuu pacTEHUM, KOJUICKIIMM HACEKOMBIX, Yydelia MTHIl U 3BEpei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJIENb SKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenne u onucanne ypo0IKOCHCTEMBI».

JlabopaTopHas padora «/3yueHne paznHooOpa3us MEIKUX MOYBEHHBIX YICHUCTOHOTHX B
Pa3HBIX SKOCHCTEMAX).

IKCKypeust «IKCKypcHsl B TUIMYHBIA OMOTEOIeHO03 (B AyOpaBy, Oepe3HsK, €JIbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKypCHs B arpodKOCUCTEMY (Ha MOJIe WK B TEINIMYHOE X035 CTBO )».

Tema 10. Buocgepa — rinodajabHas 3KocucTeMa

buocdepa — obmemnanerapuas o0osouka 3emii, TAE CYIIECTBYET WJIM CYIIECTBOBaja
KW3Hb. PazBuTHe npenacrasinenuii o onocdepe B Tpynax 3. 3tocca. Yuenue B. . Bepranckoro o
o6uocgepe. Obnactu 6uocdeps! u e€ cocras. JKupoe BeniecTBo OMochepsl U €ro GyHKIHH.

3aKoHOMEPHOCTH cymiecTBoBaHMs Onocdepsl. OcobenHocTn O6uochepsl Kak riaodambHOM
sKkocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHUYECKHE ITUKIIBI (YTIIepo1a, a30Ta). PUTMUYHOCTH siBieHUH B Onocdepe.

3onanbHOCTH Onocdepsl. [lorsTHe 0 6uome. OCHOBHBIE OMOMBI CYIIIH: TYHApPA, XBOWHBIE
Jeca, CMeIllaHHbIe U HIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, MyCThIHHU, TPOIIMYECKUE Jieca,
BBICOKOTOpBs. Kimnmar, pacTutenbHbINA U )KUBOTHBIA MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIEHKAa HX PECYpCHOTO TMOTeHIHala U
OrocdepHbIX PYHKITUH.

JdemoHcTpauuu

[Toptpetsr: B. W. Bepuanckuit, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsr 3emmm», «KpyroBopoT azora B npupoje», «Kpyrosopot
yriaepojaa B npupojae», «Kpyrosopot kucnopojaa B mpupojie», «KpyroBopoTt BoJbl B IPUPOAEY,
«OcHoBHBIE Ouombl cymm», «Knumatudeckne mosica 3emmn», «TyHapa», «Taiiray,
«Cwmemannpiii  jec», «lllupokonuctBennsiii jec», «Cremb», «CaBaHHay, «IlycTbiHY,
«Tpornnueckuit mecy.

Ob6opynoBanue: repOapuu pacTeHHUI pa3HbIX OMOMOB, KOJUIEKIIH KUBOTHBIX.

Tema 11. YeJsioBeKk 1 OKpYyxkaomas cpeaa

DKoJlorn4Yeckue KpHU3MChl M WX TNpuuMHBL. Bo3zgelicTBue dyenoBeka Ha Ouocdepy.
3arps3HeHrue BO3AyIIHOM cpeabl. OxpaHa Bo3fyxa. 3arps3HeHHe BOAHOHM cpeabl. OxpaHa
BOJHBIX pecypcoB. Paspyienne nouBsl. OxpaHa MOYBEHHBIX pecypcoB. M3meHeHne kiuMara.

AHTpPOTIOTEHHOE  BO3JCMCTBHE Ha pPACTUTENBHBIH M JKUBOTHBIK Mmup. OxpaHa
PaCTUTENHHOTO M KUBOTHOTO MHUpa. OCHOBHBIE MPUHIUIBI OXpaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansembie npupoansie Tepputopun (OOIIT). borannueckue caasl U 300JI0THYECKHE
MapKH.



OCHOBHBIC TIPUHIIMITEI YCTOWYMBOTO PAa3BUTHUS YEIIOBEYECTBA U MPHUPOABI. ParmioHampHOE
MPUPOJIOTIONIF30BAHUE M COXpaHEHHE OMOJIOTMYecKoro pasHooOpasus 3emnu. OOmue
3aKOHOMEPHOCTH TJIO0ATBHBIX SKOJIOTHUECKUX KpU3uCcOoB. OCOOCHHOCTH COBPEMEHHOTO KpH3Hca
U €r0 BEPOSTHBIC MOCIEACTBHSL.

Pa3BuTHEe METOMOB MOHHMTOPWHTA PAa3BUTHS OINACHBIX TEXHOT'CHHBIX IIPOIICCCOB.
Cucmemmuble ucciredosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuke. Buonoeuueckoe pasnoobpazue u douopecypcol. HayuonanvHvle ungopmayuontvle
cucmemvl, obecneuusaiowjue O00CMyn K UHGOpMaAyuu no COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OCHOBbL IKOpeabuIUMayu IKoCucmem u cnoco6o8 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHuIx sKocUCmeM.

JdeMoHcTpanuu

Tabmuubpl u  cxembl: «3arpsi3HeHHe arMocdepbl», «3arps3HEHUE THAPOCHEPH»,
«3arpsizHeHue 1ouBbl», «llapHukoBbIl  3ddekT», «Ocobo oxpaHseMmble NPUPOIHBIE
TePPUTOPUNY», «MOJEIN YIPABISIEMOTO MUPAY.

O6opynoBanue: ¢dotorpaduu OXpaHAEMBIX PACTEHMH U JKUBOTHBIX KpacHOW KHHTH
Poccniickoit ®enepanuu, KpacHoil KHUTH perHoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBmuBaeT TpPeOOBaHHS K pPE3yJIbTaTaM OCBOCHHUS OOYYarOITUMHUCS
IIPOrpaMM CpeIHEro oOLIero 00pa3oBaHus: TMYHOCTHBIE, METANIPEAMETHBIE U ITPEIMETHBIE.

B crpykType NMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpPaMMBbl MO OMOJIOTHUU BBIACICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYJYArOIIMMHUCS  POCCUHCKOM  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONPEICTICHHIO,
Hanuuue momugeayuu K OOy4deHHIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJEeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOEH JCATCIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpuCymumMu CUCTEME
Onoylornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3HAHUS ~ DKOJIOTHUECKOW  KYIBTYPHI,
CnOcobHOCMU CMAagumb TIETH U CTPOUTH KU3HEHHBIC TIJTaHbL.

JIM4HOCTHEBIE PE3YIbTATBl OCBOCHUA ITPOrpaMMBI 11O OHMOJIOTHH JOCTUTAKOTCA B €ANHCTBC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBTYPHBIMH, UCTOPUICCKUMU U JYXOBHO-HPABCTBCHHLIMHU LICHHOCTAMU, IMMPHUHATBIMU B
oOmiecTBe TpaBWIaAMH W HOPMAaMH TOBEICHHS W CHOCOOCTBYIOT IPOIIECCAaM CaMOTIO3HAHWS,
CaMOBOCIIMTAaHUA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UNUN JIMYHOCTHU, IMMAaTPUOTU3MA U
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YENOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aHMHOTO
yBaKeHHs, OEpeKHOT0  OTHOIIEHHA K  KyJbTypHOMY  HACIEIUI0O U TPaJUuILUsIM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHUS yueOHOTro npenMera «buoaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYalONIUXCsl PyKOBOJACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTallMi, MO3UTUBHBIX BHYTPEHHUX
yOeXKIeHHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M ONbITa JESTENbHOCTU B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHOMN J€ATEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpaskaaHCcKOro BOCIIMTAHMS:

cOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydarllerocs Kak aKTUBHOIO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW AEATEIHLHOCTU MPU CO3/IaHUU Y4€OHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CMOCOOHOCTh  OTpeNeNIATh COOCTBEHHYIO TIO3MLHMIO 10 OTHOUIEHHIO K SBJICHUSAM
COBPEMEHHOM KHU3HHU U OOBSICHATH €€;

YMEHHME y4YUTBIBATh B  CBOMX JCUCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIFOJICH ¢ pa3HbIMH yOEXKIEHUSMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBHIMOJIHEHHS Y4eOHBIX,
MO3HABATENBHBIX M HCCIENOBATENbCKUX 3a/lady, YBaXKUTEIHHOTO OTHOIICHUS K MHEHUIO
OTIIIOHEHTOB MPU OOCYKJIEHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPKAHMS;

TOTOBHOCTh K TYMAaHUTApHOMN M BOJOHTEPCKON NS TENLHOCTH;



2) N1aTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCUICKON IPAXKAAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHOMN, ropAocTty 3a CBOW Kpai, CBOIO
Ponuny, cBOM s3bIK U KyJIbTYpY, IPOLLIOE ¥ HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACICIWIO ¢ TaMSATHUKAM TMPUPOJIbI,
JTOCTIKeHHsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHICKHX YUYEHBIX B CTAHOBJICHHE W PA3BHUTHE
OHMOJIOTHH, TOHUMAaHWSI 3HAUCHUsT OMOJIOTHH B IIO3HAHUW 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBCKA U
COBPEMEHHOT0 00I11eCTBA;

uaerHas yoexaEHHOCTb, TOTOBHOCTD K CITY)KEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHMWE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS], OPUEHTUPYACH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATHS IIEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBHH C TPAJAUIIMSIMHU HAPOJOB
Poccun;

4) 3cTeTMYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAaHHE SMOIMOHAIBHOIO BO3ACHCTBUS KUBOM IPUPOBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS M
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MMOHMMAaHKe U peau3alnus 3J0pOBOro U 6e3omacHoro odpasza >ku3HH (310pOBOE MUTAHUE,
coOroieHre TUTHeHUYECKUX MPaBWJI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas (¢u3nyeckas aKTHUBHOCTb), OEpEeKHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTH TMpPaBWJI HWHAMBUAYAIBHOTO M KOJJICKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIINX 3I0POBbIO U KU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBUM M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS aIKOTOJIs,
HApPKOTHUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPY/Y, OCO3HAHHE IIEHHOCTU MacTepCTBa, TPYAOTI00HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH  TaKylo
NEeSTENbHOCTH;

WHTEpEC K pa3jiMyHbIM cdepaM MpodecCHOHATBHON NEesSTeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOp Oynymiel mpodeccuu u peann30BbIBaTH COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOPa30BaHHIO U CaMOOOpPA30BaHUIO HA MPOTSKEHUH BCel
KU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:



HKOJIOTUYECKHU IIesIeco00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHMKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIEHUE YPOBHS AKOJOTMYECKOW KYIbTYpBl: MPUOOpPETEHHE OIbITa IIAHWPOBAHUS
MOCTYIKOB U OLIEHKH WX BO3MOKHBIX ITOCIIEACTBUI U OKPYXKAIOIIEH Cpebl;

0CO3HAHME TJI00ATBHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM U IMyTel UX PELICHHUS;

CIOCOOHOCTh HMCIIOJIB30BaTh MPHOOpETaeMble TIPU M3yYeHUU OWOJIOTUHU 3HAHHUSA U YMEHUS
IpU PEUICHUU TMPOOJIeM, CBSA3aHHBIX C PAIMOHAIBHBIM TPUPOIOTIONB30BaHUEM (COOMIOACHNE
MpaBHUJI MOBENEHHS] B TPHUPOJIE, HANPABICHHBIX HAa COXPAaHEHHE PaBHOBECHS B IKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOChephl);

aKTHBHOE HEMpUSATHE NIEHCTBHIA, NMPUHOCAIIMX BPEI OKpPYKAIOMIeH NPHUPOIHOU cpene,
YMEHHE TPOTHO3UPOBATH HEOIATONPHUSATHBIE SKOJIOTUYECKAE MOCIEICTBHS MPEATPHHAMACMBIX
JNEUCTBUN U MPEAOTBPAILATh UX;

HAJIMYHE PA3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYpHI, OIBITA
NEATeNbHOCTH OJKOJIOTUYECKOH  HAaNpaBJIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaThCS HMH B
MO3HABATEIbHON, KOMMYHUKATHBHOW W COIMAIBHOW TPAKTHKE, TOTOBHOCTH K Yy4YacTHUIO B
MPAKTUIECKOH JEATEIILHOCTH SKOJIOTUIECKON HAIIPaBICHHOCTH,

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

C(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAaykKd W OOIISCTBEHHOW TIPAaKTHUKH, OCHOBAaHHOTO Ha JUANOTe KYIBTYP,
CTIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHMKYIHTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOW M UATATEIHCKOW KyJIbTYPHI KaK CPEJCTBA B3aMMOACHCTBHS
MEXY JIFOJIbMU U TIO3HAHMSI MUPA;

MMOHMMaHKEe crenupuKn OUOJOTUM KaK HAayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAIBLHOTO HAYYHOT'O MBIIICHUS, CO3/IaHUU LEI0CTHOTO MPEICTaBICHUs 00 OKpY KaroIeM
MHpEe KaK O €IWHCTBE TMpUPOJIbI, 4YeJOBEKa M O0O0IIecTBa, B MNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU IJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCIeueHus
HOBOT'O YPOBHSI Pa3BUTHUSl MEAULIMHBI, CO3[aHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pelarh pecypcHble MpoOaeMbl pa3BUTHUSI YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTHUECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAlIUOHATBLHOMY
MCIO0JIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B LIEJSX MOBBIIMICHUS OO0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOW TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTU (YHKIHOHATHHON
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil pu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKaXx,
CIOCOOHOCTH HCIIOJIb30BAaTh TIOJMy4aeMmble 3HAHUS I aHajuu3a W OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIEr0 MHUpa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHUEe JenaTb O0OOCHOBAaHHBIC
3aKJIIOUEHUSI HAa OCHOBE HAy4YHBIX (DAaKTOB U HMMEIOIIMXCSA MJAHHBIX C IENbI0 MOJIy4eHUs
JOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OWOJIOTHYECKUE 3HAHMS JUISL pelIeHHs
po0JieM B peasibHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHME IIEHHOCTU HAayYHOH NeATeNbHOCTH, TOTOBHOCTh OCYIIECTBJIATH NPOEKTHYIO U
HCCIIEI0BATENILCKYIO IeATEIbHOCTh HHIUBUIYaIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENpPEephHIBHOMY OOpa30BaHUIO M CaMOOOpa3oBaHMIO, K
aKTUBHOMY IIOJIyYE€HHIO HOBBIX 3HaHMH 1O OWMOJIOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
MOTPEOHOCTSMHU.



METAIIPEIJMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIe pe3ylIbTaThl OCBOCHUS y4eOHOro mpenmera «bHONIOTHs» BKIIOYAIOT:
3HaUYUMBIC IS (POPMHPOBAHHWS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIICHAYYHBIE TIOHITHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOUW KApTUHBI MUPA
U crienn UKy METO0B TIO3HAHHUS, HCIIOJIB3YEMbIX B €CTCCTBCHHBIX HayKaX (BEIIECTBO, YHEPIHS,
SIBJICHUE, TPOIECC, CUCTEMa, HAyYHBIH (DaKT, MPHUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICJIOBaHNE, HAOIIOJICHUE, M3MEPEHUE, SKCIICPUMEHT H JPYTHE); YHUBEPCAIbHBIE
yueOHble JIeHcTBUS (TIO3HABaTEIbHbIE, KOMMYHUKATUBHbIE, PETYIATHUBHBIE), 00OeCIIeUunBaIOLIe
dbopmupoBanue (HyHKIIHMOHATBLHONW TPAMOTHOCTH W COLMAJIBHOW KOMIIETEHIIMH OOYYaronIuXcs;
CIIOCOOHOCTh o0y4Jaronuxcs WCII0JIb30BATh OCBOCHHBIE MEXTUCITUTITTHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHUS W YHHBEpCaJIbHBIC YydYeOHBIC JCWCTBHS B IO3HABATEIHHOW U
COLIMAIBHON ITPAKTHKE.

B pesynbrare uszydeHuss OMOJOTMH HA YpPOBHE CpenHero ooOimiero oOpa3oBaHHs Yy
obOyuvarorerocst OyayTt chopMupoBaHBI MO3HABATENbHBIE YHHUBEpPCAJIbHbIE ydeOHBIE NEWCTBUS,
KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC YYeOHBIC JICHCTBHUS, PETYJISATUBHBIC YHUBEpCAIbHBIE
ydeOHbIC ICHCTBUS, COBMECTHAS JCSITeIILHOCTb.

MerTanpeMeTHbIE Pe3yJbTaThl OCBOSHHUS IMPOTPaMMBI CPEIHET0 OOIIero o0pa3oBaHUS
JOJIKHBI OTPAXKATh:

OByajieHHe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a3oBbIe JJOrHuecKue AeficTBHUSA:

CaMOCTOSITENIbHO (pOpMYNIHpOBaTh U aKTyalM3UpOBaTh MNpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINUICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukaruu, oO0O0OIIeHHs), pPaCKphIBaTh CMBICT OHOJOTHUYECKHUX
MOHATHH (BBIAEATH UX XapaKTepHbIe MPU3HAKH, YCTAHABIUBATH CBS3U C APYTUMU MOHSATHSIMH);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIETISIMU;

HCIOJIb30BaTh OHOJIOTHMYECKUE MOHATHS JUIsi OObscHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIBI;

CTpPOUTH JIOTUYECKUE pACCyX ACHHS (MHIYKTHBHBIC, JIEIyKTHBHBIC, IO AaHAJIOTUH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PAaCCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEeMHO-MOJIEJIbHBIE CPEJCTBA MAJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMbIX OHOJOTHYECKHX OOBEKTaX, a TakKe MPOTUBOPEUMI Pa3HOro poja,
BBISIBIICHHBIX B Pa3IMYHBIX WH(OOPMALIMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB IENSIM,
OIICHUBATh PUCKU MOCIEACTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH PAOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 0a30BbI€ HCCIEN0BATEIbCKHE JeHCTBHSA:



BIIQJICTh HABBIKAMH Y4EOHO-HUCCIIEIOBATEIBCKOW M MPOSKTHOUW JCSITELHOCTH, HAaBBIKAMH
paspernienus mpodsieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJOB
pEIICHUS MPAKTUIECKHX 331249, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3NIMYHbIE BUIBI JEATEIHHOCTH TIO IOJYYEHHUIO HOBOTO 3HAHHS, €r0
WHTEPIIPETAINH, TPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYalHsIX, B TOM YHCJE TPU
CO3JaHUH YIEOHBIX U COIMABHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSIMHA M METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPa30BATCIIBHOUN IEATCIHEHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISBIISATE TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a1ady, BBIIBUTATH
TUNOTE3y €€ pelICHHs, HaxXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPXKICHHIA,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3MPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OIECHUBAThH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATE IEJICHANIPABICHHBIN MMOUCK TIEPeHOCa CPEACTB M CIOCOOOB JICHCTBUS B
poheCcCHOHANBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAaHUS B  [I03HABATEIBHYID W  MPAKTHYSCKyH0 oOnactu
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX MIPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC HJIEH, IpeIUIaraTb OPUTHHAIBHBIC TOIXOIbI W PEUICHHS, CTaBUTh
poOJIEMBI M 3a]1a9H, IOTYCKAIOIIUE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ undopmanmei:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMHPOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUIECKUX CIOBAPSX U CHPABOYHUKAX, KOMITBIOTEPHBIX
0azax HaHHBIX, B VHTepHETE), aHAIM3WPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTAaBICHHS, KPUTUYECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEMIPOTUBOPEYHBOCTb;

(dbopMynHpoOBaTh 3ampochl W TMPUMEHATh pPa3iIMYHbIE METOABI NPH IOWCKE W O0TOOpe
ouosornyeckoit nHpopMaIu, HeoOX0IMMOM JIJIsl BRITIOJTHEHUST YYeOHBIX 3a/1a4;

npHOOpEeTaTh OMBIT HCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIBTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAJIbHYI (OpPMY TPEACTABICHUS OHOJIOTHYCCKON
uHpopmanuu (cxemsl, rpaduKy, TuarpaMmmbl, TaOIHIIBI, PUCYHKH U IPYTOE);

WCIIONb30BaTh HAy4YHBIH S3bIK B KAuyeCTBE CPEACTBAa MPU pPadoTe ¢ OHOJIOTMYECKOMN
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (PU3MUECKHE M MATEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATYypy, HOMEHKJIATYPY, HCIOJIb30BaTh M TpeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISHOCTH;

BNIaJIETh HAaBBIKAMU DACIO3HABAHUA U 3alIUTHl  MHPOpPMAIMK, HWH(DOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBiageHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) oOmenue:

OCYILIECTBIISITh KOMMYHHUKAIIMKA BO BCeX cdepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOTe
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATH
CYXJECHUS OTHOCUTEILHO BBHITIOJHEHHSI TpeiaraeMoi 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTH MO3UIIUHN APYTUX YUACTHUKOB AUATIOTA WIH JUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOIIEHHS, MOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIMi, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMHU CIIOCOOaMH OOIIEHUS W B3aMMOJCHCTBHS, MOHUMATh HaMEPEHUS
JPYrUX JIOJIEH, MPOSIBISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOU (hopme
(bopMyTHpOBATh CBOU BO3PAKCHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHasA 1eiTeJIbHOCTD:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOThl Ipu
peleHny OMoJI0ru4eckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBUN C y4€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OPraHM30BBIBaTH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHCTBUM, pPACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaTbl COBMECTHOM pabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh UAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh TO3UTHBHOE CTPATETHYECKOEC IIOBEIEHHWE B PAa3JMYHBIX CHTYalHsX,
IIPOSIBJISITH TBOPYECTBO U BOOOpaKE€HHUE, ObITh HHUIIMATUBHBIM.

Ogy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH ACCTBUAMM:

1) camoopranuzanmsi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUId BBIABICHHS NpoOJIEM M HX pELICHHUsS B
AKHU3HEHHBIX M y4EOHBIX CUTYyallUsX;

BbIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IIOCTYIKAaX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3O0POBBIO M 3J0POBBIO
OKPYKAOILLNX;

CaMOCTOSTEJIBHO OCYILLECTBJISATh [O3HABATENIbHYIO AEATEIBHOCTb, BBISBIATH NMPOOJIEMBI,
CTaBUTh ¥ (OPMYIUPOBaTH COOCTBEHHBIE 3alaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

paclIupATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUN;

Jie7IaTh OCO3HAHHBIN BBIOOD, apIyMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3pYUIIMN B Pa3HBIX 00JIACTSIX
3HaHUH, MOCTOSIHHO MOBBIIIATE CBOM 00pa30BaTeNbHBIN U KyJbTYPHBIH YPOBEHD.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHWUBATH
COOTBETCTBUE PE3YJILTATOB LIENISM;



BJIAJICTh HABBIKAMH TIO3HABATEIILHON pedIeKCHU KaK OCO3HAaHHUS COBEPIIAEMbIX JIEHCTBUN
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, NCIIOIH30BATh MPUEMBI pedIIeKCUU
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHS,
YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;
IIPUHAMATh MOTUBBI U apTyMEHTBI IPYTUX IIPH aHAIN3€E PE3yJIbTaTOB JACATEIbHOCTH;
3) npuHsATHE ce0s M APYrux:
MIPUHUMATD ce0sl, IOHMMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;
IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB EATEIBHOCTH;
IIPU3HABaTh CBOE ITPABO U MPABO APYrHX HA OLIHOKH;
pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUHU JIPYrOro YEJIOBEKa.
HNPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS CoJepkKaHus ydeOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI HAa o0ecrieueHne npouiaIbHOr0 00y4eHuUs: 00yJarOInXCs
ouonoruy. OHM BKIIOYAIOT: creuuduyeckue uis OWOJOrMM HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHUM, BHJbI
NEeSITeIbHOCTH O TOJYYeHHIO HOBBIX 3HAHUN W MX NPUMEHEHHIO B PA3IMYHBIX Yy4EOHBIX, a
TaKKe B peajbHbIX KU3HEHHBIX CUTyalusax. [IpeaMeTHbIe pe3ynbTaThl MPEACTaBICHBI 0 TOAaM
W3YYEHHUS.

[IpenMeTrHble pe3ynbTaThl OCBOEHUS YydeOHoro mpenmera «buonorus» B 10 Knacce
JOJIKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTH 3HAHHUI O MECTE U POJH OMOJIOTUHU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOopMHUpPOBAaHUM E€CTECTBEHHO-HAYyYHOW KAapTUHBI MHUpa, B TO3HAHUHM 3aKOHOB MPUPOIBI U
pelIeHnH MPo0JIeM palMOHAIBHOTO MTPUPOIOTIOIL30BAHMS, O BKIIAJE POCCUNCKUX U 3apyOexKHBIX
Y4€HBIX B pa3BUTHE OUOJIOTHH;

BJIaJICHUE CUCTEMON OMOJIOTMUYECKHX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIOJAraroline
OMOJIOTMYECKHE TEPMHUHBI W TOHATUS (PKU3Hb, KJIETKAa, OpraHu3M, MeTaboJu3M, TOMeocTas,
CaMOperyJslus, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE),
ouosornueckre Teopun (kimerounas teopuss T. IlIBanmma, M. Illnetinena, P. Bupxosga,
XpOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yaenus (H. 1. BaBunoBa — o neHtpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOro MOKOJIECHHUS, paCUIeIIEHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HacliiefoBanus I'. Menzens,
TOMOJIOTHUECKUX PSAOB B HacieAcTBeHHOW wu3MeHunBoctu H. . BaBunoa), mpuHIUIBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJAaMHU HAY4YHOT'O MO3HAHUS, UCIIOJIB3YEMbIX B OMOJOTHYECKHUX
UCCIIEIOBAHUSX KUBBIX 00BEKTOB (OMHCAHNE, U3MEPEHHE, HAOIIOICHHE, SKCIIEPHUMEHT);

YMEHHE BBIJCNATh CYLIECTBEHHbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT M IYKApHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM YHCIIe OakTepHii, rpuOOB, pacTeHUH,
KUBOTHBIX U YE€JIOBEKA, CTPOECHUSI OPraHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  KU3HEACATEIBbHOCTH, MPOTEKAOIUX B OpPraHU3Max pacTEeHUH, MXUBOTHBIX H
YeJoBeKa, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BellecTB (MeTaboIu3M), IPEBPALLIEHNUs SHEPTHH,
Opo>keHHsl, aBTOTPO(HOr0 M reTepoTpo(HOr0 TUIOB NMUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOreHe3a, SMOpHUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHUS,
WHAMBUIYAIBHOTO DPa3BUTHUA OpraHu3Ma (OHTOreHe3a), B3aMMOJEHCTBHS TE€HOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OpPraHOMJAMM KJIETKH M HUX (DYHKIHAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAaHEW U WX (PYHKIMSIMH, MEXI1y OpraHaMy U CUCTEMaMU OPTaHOB Y
pacTeHuil, JKMBOTHBIX M 4YeJOBeKa M HMX (YHKIHMAMH, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMSAMHE, MEXIY dTanaMyd OOMEHA BEIIECTB, ATAallaMH KIETOYHOTO LHMKIA U >KM3HEHHBIX
LIUKIOB OpraHu3MOB, OJTallaMM SMOpPUOHAIBHOTO Ppa3BUTHS, T'€HOTUIIOM U (PEHOTHUIIOM,
¢deHoTUnOM U (paKTOpaMu cpebl OOUTAHHMS;

YMEHHE BBISBISITh OTIUYUTEIbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE€ PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJIB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMAaTUYECKUX IPYIIIL;

yMEHHE pemiarb OWOJIOTMYECKHE 3aJaud, BBISBISATh MPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXAY HCCIEIyeMbIMU OHOJOTHYECKUMH TMPOIECCaMU M SBJICHUSMM, JI€aTh BBIBOABI U
MIPOrHO3bl HA OCHOBAHMUHM TMOJIyYE€HHBIX PE3Yy/IbTATOB;

YMEHHE BBINOJHATH JIADOpAaTOpPHbIE U MPaKTUYECKHE padoThl, COOMIONATh MpaBUia MPH
pabote ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIABUTATh TUIOTE3bl, MPOBEPSITh HX HKCHEPUMEHTAJIbHBIMU CpPEICTBAMHU,
dbopMynupys Leib UCCIeA0BaHNS, aHAIM3UPOBATh MOJIy4E€HHbIE pe3yJbTaThl U JeNIaTh BBIBO/IBI;

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIICIOBATEIHLCKONW padOTe MO OMOJIOTHH, SKOJOTHU U
MEJUIMHE, MPOBOJMMOI Ha 0a3e MIKOJBHBIX HAy4YHBIX OOLIECTB, W MYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEHIUsX;

yMEHHE OIIEHMBaThb JTHUYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUA B 00JacTH
OMoJIOTMM M MeIULMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIIPABICHHOE
M3MEHEHHE TeHOMA U CO3JJaHHEe TPAHCTEHHBIX OPIaHU3MOB);

YMEHHUE OCYIIECTBIATH OCO3HAHHBIN BBHIOOP Oyaymiel mpohecCuoHaIbHON IeATETLHOCTH B
o0nacTi OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOIMH, BETEPUHAPUH, CEIILCKOTO XO3sCTBA, MHUIIEBON
IPOMBIIIICHHOCTH, YIIyOJIATh IO3HABATENIbHBIA HMHTEPEC, HAIPABICHHBI HAa OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccu U MpOAOJDKEHHE OHOJOrMYecKoro o0pa3oBaHMs B
OpraHu3alysaX CPeAHEro NpoQpecCUOHaNbHOIO U BBICIIET0 00pa30BaHUsl.

IIpenmerHble pe3ynabTaTbl OcBOeHHA YydeOHoro mnpeamera «buonorus» B 11 kKnacce
JOJKHBI OTPaXKaTh:

C(OPMHPOBAHHOCTb 3HAHUN O MECTE U POJIM OMOJIOIMH B CUCTEME €CTECTBEHHBIX HAyK, B
(GOopMUpPOBaHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
IPUPOJBI M PELIEHUH 3KOJIOTMYECKUX MPOOJEM YeI0BEYECTBA, a TAKXKE B PELICHUH BOIPOCOB
palMOHAIBHOIO MPUPOJIONOIb30BaHUs, U B (HOPMUPOBAHMM IIEHHOCTHOTO OTHOLUEHHS K
IpUpoJie, OOLIECTBY, YENIOBEKY, O BKJIQJ€ POCCUICKMX U 3apyOeKHbIX Y4EHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BIa/IeTh CUCTEMOI OMOJIOTMYECKUX 3HaHUI, KOTOpas BKJIIOYAET OINpelesIeHUs U
[IOHMMAaHHUE CYIIHOCTH OCHOBOIOJArallUX OHOJOTMUYECKUX TEPMUHOB M TOHATHH (BHL,
sKocucTema, Ouocgepa), Ouonormueckue Teopun (dBonronMoHHas Teopus Y. JlapBuHa,
CHUHTETHUYecKasi Teopusi sBoonuu), yueHus (A. H. CeBeproBa — 0 MyTsSX M HampaBJIEHUSX
sBotroruy, B.M. BepHanckoro — o 6uocgepe), 3akoHsl (reHeTnyeckoro papHoBecust Jx. Xapau
u B. Baiinbepra, 3apoasimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma . JIuGuxa,
HKOJIOTHYECKOM MUpaMubl 3HEprun), runotessl (runoresa «mupa PHK» V. I'mnGepra);

YMEHHME BIAJETh OCHOBHBIMM METOJIAMU HAy4YHOIO IO3HAHMs, MHCIOJIb3yEMBIMH B
OMOJIOTUYECKUX HCCIENOBAaHUIX JKUBBIX OOBEKTOB M 3KOCHUCTEM (ONHCaHHE, W3MEpEHHE,



HaOJroIeHNe, HKCIIEPUMEHT), CIIOCO0aMH BBISBICHHUS M OIICHKH aHTPOIOT'CHHBIX M3MEHEHHH B
IPUPO/IE;

YMEHHUE BBIJCHATh CYIIECTBEHHBbIC NPU3HAKU: BHJIOB, OHOTEOIICHO30B, 3KOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIOLIETO, IBIKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO OTOOpa,
JUIONATPUIECKOTO U CUMIIATPHUYECKOTO BUI000PA30BAHMSI, BIUSHIS ABIKYIIIMX CHJI SBOJIOINN
Ha TeHO(OH]| MOMYJISIUHN, MTPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHMs, YepeOBaHUS
HaIpaBJICHUH 3BOJIIOLINH, KPYrOBOPOTA BEUIECTB U MMOTOKA YHEPTUH B SKOCHCTEMAX;

YMEHHUE YCTaHABIMBATh B3aWMOCBSI3M MEXIYy IMpPOIECCaMU HBOJIOLWH, ABIKYIIUMU
CHJIAaMH aHTPOTIOT€HE3a, KOMIIOHEHTaMH PA3JIMYHBIX 3KOCHUCTEM M TPHUCIIOCOOJICHUSIMH K HUM
OpraHu3MOB;

YMEHHE BBISBIISATH OTJIIMYUTEIbHBIC IPU3HAKU )KHUBBIX CHCTEM, MPUCIOCOOIICHHOCTh BUJIOB
K cpene oOWTaHUs, aOMOTHYECKHX M OMOTHYECKMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHI B DKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHUE MCIOIB30BAaTh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHMBOJIMKY Ul JOKa3aTelbCTBa POJICTBA OPraHU3MOB pa3HBIX CHCTEMATHYECKUX TPYII,
B3aMMOCBSI3M OPTaHU3MOB M CpEllbl OOWTAHMS, €IWHCTBA UYEIOBEYECKUX pac, HEOOXOJAUMOCTH
COXpaHEHHsST MHOT000pa3usi BHJOB M DKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAaHHS TPUPOIBI U
94eJI0BEUECTBA;

YMEHHE pelath OWOJIOTUYECKHE 3a7adM, BBISBISATh MPUYNHHO-CICICTBEHHBIC CBSI3U
MEXIy HCCIIEAYEMBIMH OHOJOTHYECKHMH TMpOIECCaMU ¥ SIBJICHUSIMH, JeJaTh BBIBOJBI H
MIPOTHO3BI HA OCHOBAHUH ITOJYYCHHBIX PE3YIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE W TPAKTUYECKUE pabOTHI, COONIOIATh MpaBHa TPU
paboTe ¢ yueOHBIM U JTa0OPATOPHBIM 00OPYIOBAHHUEM;

YMEHHUE BBIJIBUTaTh THUIOTE3bl, IMPOBEPATh HX OKCIEPUMEHTAIBHBIMUA CPEICTBAMH,
bopMymHpys 1eNb UCCIISTOBAHMS, aHATTM3UPOBATh MOJTYYCHHBIC PE3YJIbTATHI U JICNIaTh BHIBOJIBI,

YMEHHUE Y4acTBOBAaTh B Y4€OHO-HMCCIIEOBATEIHCKON pabdOTe MO OMOJOTHUH, DKOJIOTHH W
MEIUIIMHE, TPOBOJAMMON Ha 0a3e IIKOJIbHBIX HAyYHBIX OOIIECTB, M IMYOJMYHO MPEICTABISATH
MOJTyYCHHBIC PE3y/IbTAThl HA YUCHUUECKUX KOHPEPEHITHSIX;

YMEHHUE OICHMBATh THUIOTE3bl W TEOPUH O NPOMCXOXKJACHUU JKU3HHU, 4YEJIOBEKa U
YEJIOBEUECKUX pPac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0aX MPEAOTBPAILICHHS TJI00aThHBIX
W3MEHEHUl B Ouocdepe;

YMEHHUE OCYIIECTBIISTh OCO3HAHHBIN BBIOOD Oyymiei mpoheccHoOHaTbHON ACATEIBHOCTH B
oOmactd  OMOJIOTMH, OSKOJIOTHH, IPHPOJOINOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJIOTHH,
MICUXOJIOTUH, BETCPUHAPUH, CEIILCKOTO XO3SMCTBA, MUIIEBOW MPOMBIIUICHHOCTH, YTIyOIsATh
MO03HABATEJIbHBI HMHTEPEC, HAINPABICHHBI Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOICH
npodeccud W TPOJOJDKCHHE OHOJOTMYECKOrO O00pa3oBaHHMsS B OpPraHU3ALUSAX CPEIHETO
po(heCCHOHATFHOTO U BBICIIETO 00pa30BaHUSI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 buonorus kak Hayka 1
2 JKuBbie cucTeMbl U UX U3yYEHUE
3 buonorus knerku 0.5
4 XHUMHU4YECKash OpraHu3anys KIeTKN 10
5 Crpoenue u GyHKIHUU KIETKU 8 2
6 OOmeH BelecTB U MPEBpaIICHUe SHEPTUH B 9 :
KJIETKE
7 HacneL[CTBeHIfaﬂ uHpopmanus u 9 0.5
peanu3anus e€ B KIETKe
JKW3HEHHBIN HUKI KIETKA 6 1
Crpoenue u (yHKIIUHA OPTaHU3MOB 17 1.5
10 Pa3zmHOXeHUE 1 pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTnka — HayKa O HAaCJIEACTBEHHOCTH U ) 0.5
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MOB 4 1
16 buoTtexHonorust u cHHTETHYECKass OMOJIOTHS 4
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 102 0 13




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
| 3apoKJIeHNE U PA3BUTHUE IBOTIOIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
MukposBontonus U €€ pe3yabTaTbl 14 2
MakponsBotonust U €€ pe3yabTaThl 6
[IpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 15 1.5
3emiie
5 [TpoucxoxaeHnue yeaoBeKa — aHTPONIOT€HES 10 1
DKOJIOTHS] — HayKa O B3aMMOOTHOILICHUSIX
6 OPraHu3MOB M HAJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYyKarollen cpenou
7 Opranusmsl 1 cpeia 0OUTaHUS 9 1.5
8 DKOJIOTHUS BUJIOB U MOIMYJISIUAN 9 0.5
DKOJIOTHS COOOIIECTB. IKOJOTHUECKUE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rimobanpHas 3KocHCTEMA 6
11 UYenoek u OKpyxaromas cpeaa
12 Pe3epBHOE BpeMst
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jara
HU3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

buonornsa xak koMIniekcHasg
HayKa M KaK 4aCTb
COBPEMEHHOTO OO0IIeCTBA.

bubmmoreka [{OK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

JKuBrle cucTeMBbl U UX
CBOMCTBA.

YpoBHeBas opranuszanus
JKHUBBIX CUCTEM.

Hctopus OTKpBITHSA U
W3YYEHHUS KIIETKU.
Knerounas teopusi.

bu6moreka [IOK
https://m.edsoo.ru/863e6e88

MeTo1bl MOJIEKYJISIPHOU 1
KJIETOYHOU OMOJIOTHH.
[IpakTrueckas padorta Ne 1
«3yuenue MeTo0B
KJIETOYHO OmoJsioruu
(xpomatorpadus,
anekTpodopes,
muddepennuanbHOe
eHTpudyrupoBaHue,
[T1IP)».

0.5

XMUMHUYECKUHA COCTaB
KJIETKH.




MuHepanbHbI€ BellecTBa
KJIETKH, MX OMOJIOTHYeCKas
pOJIb.

bubmuoreka [IOK
https://m.edsoo.ru/863e674¢

Oprannueckue BeIiecTBa
KIJIETKH — OCIIKH.
Jlaboparopuas padora Ne 1
«O0bHapyxeHne 0EIKOB C
MTOMOIIBI0 KAYECTBEHHBIX
peaxKuuii.

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e6b72

CaoiicTBa, Ki1accupuxaus
1 QyHKIIMH OENKOB.

bu6moreka [IOK
https://m.edsoo.ru/863e6b72

10

Oprannydeckue BenecTBa
KIICTKU — YI'JICBO/JbI.

bu6moreka [IOK
https://m.edsoo.ru/863e6870

11

Opranuueckue BelecTBa
KJIE€TKH — JAMUIBL.

bu6moreka [IOK
https://m.edsoo.ru/863e6870

12

HyxknennoBbie KUCTOTHI.
JIHK u PHK. JIabopaTopHas
pabota Ne 2 «MccnenoBanue
HYKJIEMHOBBIX KHUCIIOT,
BBIZICNICHHBIX U3 KJIETOK
Pa3IMYHBIX OPraHU3MOBY.

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e6d5c

13

Crpoenue u pynkuuu ATO.
Jpyrue
Hykseozuarpudocdatel
(HT®D).

14

Cexsennposanue JJHK.
MeTo1bl FEHOMUKH,
TPAHCKPUIITOMMKH,
MIPOTEOMHUKH.




15

Meroas! CTPYKTYpHOM
OnoJIOTHH.

16

TuIbl KIETOK.
[IpoxapunoTndeckas KierTka.

17

CrtpoeHnue sykapuoTHYECKON
KieTku. [IpakTuaeckas
pabota Ne 2 «3yuenue
CBOWCTB KJIETOYHOU
MeMOpaHBI».

0.5

bubmmoreka [{OK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢

18

[ToBepxHOCTHBIN anmapar
KJIETKH.

19

OnHomeMOpaHHbBIE
OpraHOUbI KICTKH.
[IpakTuueckast padota Ne 3
«3yueHue nBUKEHUS
LIMTOIIJIA3MEI B
PaCTUTEIBHBIX KIIETKAX.

0.5

20

[TosryaBTOHOMHBIE
OpraHOM[IbI KIJICTKH:
MUTOXOHPUH, TTACTUJIBIL.
JlaGopaTtopnas padota Ne 3
«HccnenoBanue mia3mMosm3a
U JICTUTa3MOJIH3a B
PACTUTEIIbHBIX KJIETKAX.

0.5

21

HemeMmOpanHbie opranou/ il
KJIETKH.

22

CrpoeHue U QyHKIMHU spa.

23

CpaBHuTenbHas

0.5




XapaKTEePUCTHKA KIIETOK
aykapuoT. JlaboparopHas
pabota Ne 4 «3yuenne
CTPOCHHSI KJIETOK
PA3JIMIHBIX OPraHu3MOB).

24

AccuMunsnus u
TUCCUMITSIINS — JIBE
CTOpPOHBI MeTabo0JIu3Ma.
Tunsl oOMeHa BelecTs.
JlabopaTtopHnas pabota Ne 5
«M3yueHne kaTaTuTHYECKOM
aKTUBHOCTH (pepMEHTOB (Ha
MpUMepe aMUIIa3bl HITH
KaTaasbl)».

bubmmoreka [{OK
https://m.edso00.ru/863e766¢

25

DepMEeHTaTUBHBIN XapakTep
peaKuuii KJIETOYHOTO
MeTaboau3ma.
JlaGopaTtopHnas pabota Ne 6.
«3yuenue
(hepMEeHTaTUBHOTO
pacileryieHus epoKCcHIa
BOJIOPO/JIa B PACTUTENIBHBIX U
KUBOTHBIX KIIETKAX).

0.5

26

benku-akTuBaTOphI U OCIKK-
WHTHOUTOPHI.

27

ABTOTpO(DHBIN THIT 0OOMEHa
BEILIECTB.

28

doTocunTes.

bu6mmoreka [JOK
https://m.edsoo.ru/863e7¢98




29

Xemocunres. JlaboparopHas
pabota Ne 7 «CpaBHeHue
MPOIIeCCOB (POTOCHHTE3A U
XEMOCHHTE32).

0.5

bubmuoreka [IOK
https://m.edsoo.ru/863e7¢98

30

AnHaspoOHBIE OPraHU3MBI.
Bunst 6posxeHws.
JlabopaTtopHas pabota Ne 8
«CpaBHEHHE MTPOLIECCOB
OpOXEeHUS U JBIXaHUSD).

31

ABpoOHBIE OPraHU3MBbI.
OTansl YHEPTETUYECKOTO
oOMeHa.

bu6mmoreka [IOK
https://m.edsoo.ru/863e7aae

32

DHeprus MeMOpaHHOTO
IpagueHTa MPOTOHOB.
Cunrte3 AT®: pabora
npoToHHON AT®-cuHTa3bI.

33

Peakuyu MatpuyHOTO
CHHTE3A.

bu6moreka [IOK
https://m.edsoo.ru/863e796e

34

Tpanckpunuus —
MatpuuHblii cuate3 PHK.

bu6mmoreka [JOK
https://m.edsoo.ru/863e796e

35

TpaHcnsiuus U €€ 3Tarbl.

bu6mmoreka [JOK
https://m.edsoo.ru/863e796e

36

KoaupoBanne aMUHOKHCIIOT.
Ponbs pubocom B GMocuHTE3E
Oenka.

37

OpraHI/BaHI/I}I resoma y
IIPOKAPUOT U 3YKApHUOT.

38

MOHGKYJ'IHpHLIC MCXaHU3MBbI




9KCIPECCHH T'CHOB Y
9YKapHoT.

39

Bupycsl — BHEKJIETOUYHBIE
(OpMBI KHU3HH U
o0HraTHBIC APA3UTHL
[IpakTtuyeckas padora Ne 4
«Co3znanue Mozienu
BHPYCay.

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/863e7540

40

Bupycusie 3a06oseBanus
YeII0OBEKa, KUBOTHBIX,
pacTeHui.

41

Hanorexnomoruu B
OMOJIOTHH U MEIUIINHE.

42

JKU3HEHHBIN IUKIT KIETKH.

43

Marpuunsiii cuates JTHK.

44

Xpomocowmsl. JlabopaTopHas
pabota Ne 9 «M3yuenue
XPOMOCOM Ha FOTOBBIX
MUKPOIIperaparaxy.

0.5

45

,Z[eJ'ICHI/Ie KJII€TKU — MHUTO3.

bu6mmoreka [JOK
https://m.edsoo.ru/863e7dc4

46

Tuns! kaeTok. Kaprnokunes
u uTokuHe3. JlJaboparopHas
pabota Ne 10. «Habmronenue
MHTO3a B KJIETKaX KOHYMKA
KOpeIlKa Jyka (Ha TOTOBBIX
MUKpOTIpenaparax).

0.5

47

PGFYJ'IHI_II/IH KHU3HCHHOI'O




OuKJIa KJICTOK.

Opranusm Kak euHOe

48
LeN0oe.

TkaHM pacTeHHH.

49 Jlaboparopuas padorta Ne 11 0.5
«3yueHne TKaHeH '
pacTeHuin».

TkaHH KUBOTHBIX U
yenoBeka. JlabopaTopHas

50 0.5
pabota Ne 12 «3yuyenue
TKaHEH KUBOTHBIX).

Opranbl. CuCTEMBI OPTraHoB.

51 JlabopaTtopnast pabota Ne 13 0.5
«/3yueHne opraHoB '
LIBETKOBOT'O PACTEHUS».

52 Omopa Tena opraHu3MOB.

53 JIBM>KEeHME OPTraHU3MOB.

54 [Iutanue opraHu3mMoB.

[MuTanue NO3BOHOYHBIX

55 KUBOTHBIX.
[MumeBapurensHas cucreMa
YenoBeKa.

56 JIpIxaHue opraHu3MoB.

57 JIpIxaHue MO3BOHOYHBIX
KUBOTHBIX U YEIIOBEKA.

53 Tpancnopr BewecTs y
OpraHUu3MOB.

59 KposenocHas cucrema




IIO3BOHOYHBIX ) XUBOTHBIX MU

YeJoBeKa.
60 Boigenenue y opraHusMoB.
61 3amura y opraHu3MoB.
2 NMmmyHHas cucrema
YeJIoBeKa.
63 Paznpaxumocts u
perymsiius y OpraHu3MoOB.
I'ymopanbHas peryauus u
64 SHJIOKpUHHASA CUCTEMA
JKUBOTHBIX U YE€JIOBEKA.
@opMBI Pa3MHOKEHUS bubmorera [IOK
65 OpraHI3MOB, https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
66 [TonoBoe pa3MHOKEHHE.
67 Meiios. bu6moreka [IOK
https://m.edsoo.ru/863e7f4a
I'ameTorenes. O6pazoBanue
Y Pa3BUTHE MOJOBBIX
kieTok. JJabopatopHas
68 pabota Ne 14 «M3yuenue 0.5 bubmmorexa [TOK
https://m.eds00.ru/863e81b6
CTPOEHHS MOJIOBBIX KIETOK
Ha FOTOBBIX
MHKpOIpenaparax.
69 WNHnuBuayanbHOE pa3BUTHE bu6mmoreka [JOK
OpPraHU3MOB — OHTOI'€HE3. https://m.edsoo.ru/863e8436
70 3aknazka OpraHoB U TKaHE!

U3 3apOJAbIIICBBIX JINCTKOB.




71

Poctu Pa3BUTUC )KNUBOTHBIX.

Jlaboparopuas padota Ne 15
«BpIsiBIICHUE TTPU3HAKOB
CXOJICTBA 3apOAblIIEH
TTO3BOHOYHBIX KUBOTHBIX).

0.5

72

PasmHOxkeHue u pa3Butue
pactenuii. JlabopatopHas
pabota Ne 16 «Ctpoenue
OpraHoB Pa3MHOXECHHS
BBICIINX PACTEHUW».

0.5

73

Hctopus ctaHOBIICHUS U
Pa3BUTHS TEHETHUKH KaK
HayKH.

bu6moreka [IOK
https://m.edsoo.ru/863e8612

74

OCHOBHBIC TIOHATHUS U
CHMBOJIBI T€HETHKH.
JlabopaTtopnast pabota Ne 17
«/Ipo3oduna kak 0OBEKT
TeHETUYECKHUX
HUCCIIEIOBAHUID).

0.5

75

3aKOHOMEPHOCTH
HaCJIeIOBaHUS MPU3HAKOB.
MonorubpuaHoe
CKpeIllMBaHHUE.
[IpakTuueckas pabora Ne 4
"N3yueHue pe3ynbTaToB
MOHOTHOPUIHOTO
CKpEILUBAaHUS Y
npo3ohuib”.

0.5

bubmuoreka [JOK
https://m.eds00.ru/863e8878

76

]_II/ITOJ'IOFI/ILICCKI/IC OCHOBBI




MOHOTHOPHUIHOTO
CKpPEIIMBAHUS.

77

AHanusupyroiiee
ckpemuBanue. Heronnoe
JOMHHHUPOBaHHUE.

78

JurudpunHoe
CKpEelIBaHHE.
[IpakTnueckas padora Ne 5
«M3ydeHne pe3yapbTaToB
JTUTHOPHUTHOTO
CKPEIINBAHUS Y
JPO30(UITBD».

0.5

bubmmoreka [{OK
https://m.edsoo.ru/863e89a4

79

I[IuTomornyueckre OCHOBBI
JTUTHOPHUTHOTO
CKpEITUBaHMS.

80

CremieHHOoe HaclIe0BaHue
MIPU3HAKOB.

bu6moreka [IOK
https://m.edso00.ru/863e8c60

81

XpoMOCOMHasI TEOpHUS
HACJIEICTBEHHOCTH.

82

T'enetuka noma.

bu6mmoreka [JOK
https://m.edso00.ru/863e8c60

83

I'enoTun kak nenocrHas
CHUCTEMA.

84

I'enetnyeckuii KOHTPOJIb
pa3BUTHS pacTEeHU,
KUBOTHBIX U YEJIOBEKA.

85

HM3MeHYnBOCTh IMPU3HAKOB.
Buasl 13MEHUYMBOCTH.




86

Mo udukanronHas
N3MEHYUBOCTb.

bubmuoreka [IOK
https://m.edsoo.ru/863e8efe

87

BapuauuonHslii psa u
BapHUAaIlMOHHAS KPUBas.
Jlaboparopuas padota Ne 18
«HccnenoBanue
3aKOHOMEPHOCTEMN
MOTU(DUKAITUOHHOU
n3MeHunBocCTH. [locTpoeHue
BapUAIMOHHOTO psija U
BAPUALIMOHHON KPUBO».

0.5

88

T'enoTunmyeckas
M3MEHYNBOCTbD.
KomMmOunarusHas
H3MCHYUBOCTb.

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

89

MyranuoHHas
W3MEHUYUBOCTb.
[IpakTrueckas padorta Ne 6
«Mytanuu y npo3oduiisl (Ha
TOTOBBIX
MUKpOTpenaparax).

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

90

3aKOHOMEPHOCTH
MYTalMOHHOTO Ipoliecca.
OnHUreHeTHKa u
SIMUI'€HOMHKA.

91

I'eneTnka yenoBexa.
[Ipaktuyeckas padora Ne 7
«CocTaBiieHue U aHaIU3
POIOCIIOBHOMY.

0.5




92

Mertoapl MeETULIMHCKOM
T'€HETUKHU.

93

3HayeHne MeIULIMHCKON
T€HETHUKH B
MIPEIOTBPAIICHUH U JICUCHUU
FeHETUYECKHUX 3200 I€BaHMil
YEeJI0BEKA.

94

OcHOBHBIE TIOHATHS
cenekuuu. JlaboparopHas
pabota Ne 19 «3yuyenue
COPTOB KYJBTYPHBIX
pacTeHU U OPOL
JOMAITHUX KHUBOTHBIXY.

0.5

bu6moreka [IOK
https://m.edsoo.ru/863e9214

95

MeToabl ceneKIIMOHHON
pabotsl. JlabopaTopHas
pabota Ne 20 «M3ydenue
METO/IOB CEJIEKIINU
pacTeHui».

0.5

bubnuoteka I{OK https://m.edsoo.
bu6moreka [IOK
https://m.edsoo.ru/863e¢9214ru/863e9214

96

JlocTrxkeHus ceNeKknuu
pacTeHuii U KUBOTHBIX.
[IpakTrueckas padota Ne 8
«[IpuBUBKa pacTCHHID».

97

COXpaHCHI/Ie, HU3Yy4YCHHC U
HCIIOJIB30BAHHUC
TCHCTUYICCKUX PECYPCOB.

98

buoTexHonorusa Kak Hayka u
oTpacib MPOU3BOICTBA.
[Ipaktnyeckas padora Ne 9
«M3ydyenue 00beKTOB

0.5

bu6mmoreka [JOK
https://m.edso0.ru/863e9336




OUOTEXHOIOTUN.

OcHOBHbIE HaNpaBJIEHUS

99 . 1
CHUHTETHYECKON OMOJIOTMH.

100 XpOMOCOMHAs ¥ T€HHAas |
WHXXECHEPUSL.

101 MeauaCcKHE |
OMOTEXHOJIOT M.

102 [ToBTOpenue, o6o0IICHKE, |
cUcTeMaTu3alys 3HaHuH .

OBIIEE KOJIMYECTBO HYACOB
m 102 13.5

10 ITTPOI'PAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Hpakririeckite H3y4eHHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI pecypest
1 OposonmonHas Teopust Y. Jlapsuna 1
) JIBHOKyIye CHIIbI ABOJIFOIMA BUAOB 10 Y. |
JapBuny
3 Bbopr0a 3a cymectBoBaHNE, €CTECTBEHHBIIN 1
1 UCKYCCTBEHHBIN 0TOOp
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH 1
SBOJTIOIIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: |
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
6 [Momynsiuss — sneMeHTapHas eAMHULIA |
SBOJTIOIIH
3aKOH T€HeTHYeCKOro paBHoBecus JIx.
7 Xapau, B. BaiitnOepra. JlabopaTopHas | 0.5
pabora «BblisiBeHUE U3MEHYUBOCTH Y ’
oco0eil 0JHOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 Dddext ocnoBatens. Ipdekr |
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, Ouojgoruueckas
1 EctecTBeHHbII 0TOOp — HaIpaBIAIOIIUN 1

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[Tpucroco6IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIIOIUH.
JlaGopatopHnas pabora «/3yuenne
apoMop(}030B U HUANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:

Mopdosiorndeckue, GU3noJIOruIecKue,
OMOXUMHYECKHE, TIOBEIEHUECKHUE.
JlabopaTtopHnas paborta «IIpucnocodneHus
OpraHu3MoOB U UX OTHOCHUTECJIbHAA
11eTIECO00Pa3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlaGopaTtopHnast pabota «CpaBHEHHE BUIOB
10 MOP(OJIOTUIECKOMY KPUTEPHIO»

0.5

16

Crpykrypa Buaa

17

BunoobOpa3oBaHue kKak pe3yiabTar
MUKPOIBOJIOIUH

18

CBs3b MHKPOSBOJIIOLOKWHU U SITUACMHUOJIOTNHN

19

MakposBosmtonus. [TaneonTonornyeckue
METO/IbI U3y4ECHHUSI SBOJIOIIUU

20

EI/IOFeOFpa(I)I/I‘-ICCKI/Ie MCTOAbI U3YUCHU
3BOJIFOIIMH

21

9M6pI/IOJ'IOFI/I‘-ICCKI/IC M CPABHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUCHU
OBOJIIOIITNHA

22

MOHGK}/J'IHpHO—reHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKUE U MAaTEMAaTHUECKUE




MCTOAbI U3YUCHUSA 3BOJIIOIUN

23 OO01re 3aKOHOMEPHOCTH BOJTFOIIHH
24 AnantuBHas paauanys. HepaBHOMEpHOCTb
TEMIIOB SBOJIOIMH
)5 Hay4Hble rUIIOTE3bI TPOUCXOKICHUS
KU3HU Ha 3emiie
26 JloHay4HBIE MTPECTABICHUS O 3aPOKICHUN
KU3ZHU
7 OCHOBHBIE ATAITBl HEOPTaHUYECKOM
IBOJTIOIIH
28 ['unoTe3bl 3apoKaACHUS KUZHU
Hctopwust 3emMii 1 METOBI €€ N3yICHHUS.
29 JlabopaTtopHnast pabota «M3ydeHue u 0.5
OTIMICaHHE UCKOTIaeMbIX OCTAaTKOB JIPEBHUX
OpPraHU3MOB»
30 HauanbHbie 3Tansl opraHuyecKoit
IBOJTIOIH
31 DBOJIOLHS PYKAPUOT
OcCHOBHBI€ ATaIIbI 3BOJIIOIUU
0 pacturensHoro mupa. [Ipaktudeckas 0.5
pabora «3yyenue ocobeHHOCTEH ’
CTPOEHUS paCTEHUI Pa3HBIX OTIICIOBY»
13 OCHOBHBIE ATaIIbI BOJIOIUU KUBOTHOTO
MuUpa
DBoumoNus )KUBOTHBIX. [IpakTrueckas
34 pabora «M3yyenue ocobeHHOCTEH 0.5
CTPOEHHUS TO3BOHOYHBIX KUBOTHBIX)
35 Pa3BuTHe )xn3HM Ha 3eMie 10 paM U




nepuoam

MaccoBbie BbIMUPAHUA — DKOJIOTUYCCKUC

36 KPU3UCHI MPOIILIOTO

37 CoBpeMeHHbIN 3KOJOTUYECKUI KPU3HC, €ro
OCOOCHHOCTH

18 CoBpeMeHHast CUCTEMa OPTraHUYECKOTO
MPOIILIOTO

39 OCHOBHBIE CUCTEMATUYECKUE TPYTIIIBI
OpraHU3MOB

40 AHTpPONOJIOTHS — HayKa O YEJIOBEKe

41 Pa3BuTHe npenacraBieHui o
MIPOUCXOKICHUHU YEIIOBEKA
MecTto 4enoBeka B CHCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «3yyeHune ocoOeHHOCTEH 0.5
CTPOEHUS CKeJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBYOKylIMe CHIIbl aHTPOIIOTEHE3a

m CooTHolieHne OHOJIOTMYECKUX U
COLIMANIBHBIX (PAKTOPOB B aHTPOTIOT€HE3E

45 OCHOBHBIE CTaJIMU AHTPOIIOTeHE3a

46 [TaneoreneTnka 1 najgeoreHOMMKa

47 DBOJIOIUS COBPEMEHHOTO YelIoBEKa
Uenoseueckue packl. [IpakTnueckas

48 paboTa «3ydyeHue 3K0I0rHYeCKIX 0.5
aZanTaiuil 4eJIoBeKay

49 MexauciuuninHapHble METOAb

AHTPOIIOJIOTUHN




50 3apoKIeHNE U Pa3BUTHUE IKOJIOTUU 1
Mertoap! skosoruu. JlabopatopHas padora

51 «M3yueHune MEeToJJ0B KOOI MUYECKUX 1 0.5
HCCIIEA0BaHUN

50 3HaueHue 3KOJOTMYECKUX 3HaHUHN 115 |
4eJloBeKa

53 DKkojnoruueckue HpakTopsl 1
Abunotnueckue pakropsl. CBET Kak

54 sKoJoruueckuit pakrop. Jlaboparopnast | 0.5
pabora «BplisiBneHue nprucnocooieHuit '
OpPraHU3MOB K BIIMSIHUIO CBETa»
Abuotuueckue pakropsl. Temneparypa
KaK PKOJOTUYECKUH PaKTop.

55 JlabopaTtopHas pabota «BrisiBIIeHHE 1 0.5
MIPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO
TEMIEPaTypbI»
AbGunoTtndeckue hakTopsl. BiaxxHOCTH Kak

56 skosioruueckuii akrop. Jlaboparopuas | 0.5
paboTta «AHATOMHUYECKHE OCOOCHHOCTH ’
pacTeHMii U3 pa3HbIX MECT OOUTAHU»

57 Cpenbl 0OuTaHUS OPraHU3MOB 1

58 buonoruueckue puT™Mbl 1

59 Kuzuennsle GOpMbI OpraHU3MOB 1

60 buotndeckue dakTops 1
3HayeHne OMOTUYECKUX B3aUMOJCHCTBUI

61 JUIs CYyIIIECTBOBAHMS OPTaHU3MOB B CpEZIEC 1
obuTaHus

62 OKOJIOTUYECKHE XapaKTEPUCTUKH 1




nmonyidanuuun

OcHOBHBIC TTIOKa3aTEIIN MOy uun:

63 YUCJICHHOCTb, IJIOTHOCTb, BO3pACTHAS U
M0JIOBasi CTPYKTypa
OcCHOBHBIE TIOKA3aTEIN MOMYISIIAN:

64 POXKIAEMOCTD, IPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKOJIOTHYECKas CTPYKTYpa MOMYIISILIUU

66 JluHamuKa oMUY U €€ peryasuus

67 KpuBbie pocTa YUCIIEHHOCTH TOMYJISAIINH.
KpuBbie BEDKUBAHUS
OKoJIornuecKkas HUIla BUIa.

68 JlabopaTtopHnas paborta «IIpucnocodnerus 0.5
CEMSIH paCTEHUN K PACCEICHUIO»

69 Bup kak cucrema nonyssiui

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUI
JKUBOTHBIX

71 Coo00111ecTBO OPraHu3MOB — OHOIICHO3

72 DKOCHUCTEMA KaK OTKpPbITasi CUCTEMA

73 KpyroBopoT BemecTB 1 MOTOK SHEPTHUHU B
IKOCHCTEME

74 OCHOBHBIC TIOKa3aTEIU SKOCHCTECMBI

75 DKOJOTUYECKUE MUPAMUJIBI

76 N3menenust cooOIIecTB — CYKIIECCUH

77 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
03€p U peK. DKOCUCTEMBI MOpPEN U OKEAHOB

78 [IpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI




TYHJIP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI

20 YpboakocucreMmsl. [Ipaktudeckas padora 0.5
«3yuenue u onucanue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAxX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

2 Pa3HbIX TUIIOB HAa CyOOPraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJSUOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 buocdepa — obuernnanerapHas 060I049Ka
3emiu

84 VYuenue B. U. Bepnaackoro o 6uocdepe

25 3aKOHOMEPHOCTH CYILIECTBOBAHHUS
ourocdepsl

26 KpyroBopoTs! BeriecTs u
OMOreOXMMHUYECKHUE IUKIIBI

87 3oHaNBHOCTH OMocdepbl. OCHOBHBIC
OMOMBI CyIIN

88 YcToitunBoCcTh OMoChepsl

89 DKOJIOTUYECKUE KPU3ZUCHI U UX IPUUUHBI

90 BosneiictBue yenoBeka Ha Ouocdepy

91 AHTpPOIIOTEHHOE BO3/ICHCTBUE HA
pPaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana npupo sl

93 OcHOBHBIE IPUHLUIIBI YCTONYUBOTO




Pa3sBUTHUA YCTIOBCYCCTBA U ITPUPO LI

PanmronansHo€ IpUpoA0NIOIb30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pa3zHooOpa3us 3emiu

95 Q§06HICHI/IC 1o TeMe «MHUKpO3BOIIOLUS U |
e€ pe3yabTaThD»

96 0.'606HICHI/IG 1o TeMe «Makpo3BOIIOIUS U |
e€ pe3yabTaThD»

97 O6061mmenue no teme «IIpoucxoxaenue u |
pa3BHUTHE KU3HU HA 3EMIIE»

08 O6061mmenue o teme «IIpoucxoxaenue 1
YeI0BeKa — aHTPOTIOTEHE3)

99 O06001menue mo Teme «DKOJIOTUs — HayKa O |
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O6006menue mo Teme «OpraHu3Mbl U cpena |
oOUTaHU»

101 O606H_leHI/Ive 10 TeMe «DKOJIOrUs BUIOB U |
TIOTTYJISIIHI

102 O606menue mo teme «brocdepa — |
ryio0abHast IKOCUCTEMa))

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TIPOTPAMME







MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHO NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

ChopmMupoBaHHOCT 3HAHUW O MECTE W POJHM OWOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B dbopmMHupoBaHUM COBpPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, B IO3HAHUH 3aKOHOB MPUPOJIBI U
pelIeHU KU3HEHHO BAXKHBIX COIUATBHO-ITHUYECKUX, SKOHOMUYECKHUX,
9KOJIOTMYECKUX MPOOJIeM YeJIOBEYECTBA, a TAKXKE B PELLIEHUH BOIIPOCOB
palMoHAIBHOTO TPUPOAOIIOIH30BAHUS, B POPMUPOBAHUU IIEHHOCTHOTO
OTHOIIIEHUS K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIA/Ie POCCUMCKUX U

3apyOCKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUN

Brnanenune cucremMol 3HaHMI 00 OCHOBHBIX METOJAaX HAyYHOTO
MTO3HAHUS, WCIOJB3YEMBIX B OHMOJIOTHYECKUX HCCIICOBAHHSIX JKHUBBIX
00OBEKTOB W DJKOCHCTeM (OMHCaHWEe, HW3MEPEHHE, TMPOBEICHUE
HaONIOZCHUIT); CITOCOOAMU BBISBIICHUS W OIICHKHA aHTPOIOTCHHBIX
U3MEHEHUI B MPUPO/IE.

YMeHue BbIIBUTaTh TMIOTE3bI, MPOBEPSITh MX SKCIEPUMEHTATbHBIMU
cpeacTBamu, QOpMynIHpys Leldb HCCIEJAOBaHUS, AaHaJIU3UPOBATH
MOJIy4YEHHbIE PE3yIbTaThl U JA€TIaTh BHIBOIBI.

BoisiBneHue 3aBUCUMOCTH MEXIY HUCCIEAyeMbIMU BeJIHMYMHAMU,
00BsICHEHUE TIOJYYCHHBIX PE3yIbTaTOB U (OPMYIUPOBAHNE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYUHBIX HOHHTHﬁ, Teopnﬁ 1 3aKOHOB

YMeHHne BialeTh CHCTEMOW OHOJIOTMYECKHMX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArafoIIue OWOJOTMYECKUE TEPMUHBI WU TIOHSATHS
(>ku3Hb, KIIETKA, TKaHb, OpPraH, OPraHu3M, BHJI, TOMYJSAIHS, SKOCHCTEMA,
OuotieHo3, Ouocdepa; MeTaboOIM3M, TOMEOCTa3, KICTOYHBIA WMMYHHUTET,
OuvocuHTe3 Oenka, OWOIOJIMMEPBI, JUCKPETHOCTh, CAMOPETYJISLKS,
CaMOBOCIIPOU3BE/ICHUE, HACJIEICTBEHHOCTb, M3MEHYHUBOCT,
SHEPro3aBHUCUMOCTb, POCT U Pa3BUTHUE);

Ouonoruueckue Teopuu: KkieroyHas Teopuss T. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOIO MMMyHHTera II.
Opnux, .M. MeuyHnkoBa, XpoMOCOMHasi T€OpUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsiiieBoro cxoacrBa K. bapa, sBosornuonHas

TCOpHUA . I[apBI/IHa, CHUHTCTHYCCKAd TCEOpUA SBOJIIOLUUH, TCOPHUIL




antponoreHeza Y. Jlapsuna; Teopus Ouoreonenoza B.H. Cykauépa;
yuenne H.W. BaBunoBa o meHTpax MHOT0OOpasus M MPOMCXOMKIACHUS
KyIbTYpHbIX pacreHud, yuenue A.H. CesepuoBa o0 Imyrix H
HaIpaBJIeHUsAX 3BoJoIMH, yauenue B.U. Bepuanckoro — o 6uocdepe);
3aKOHBI (€IMHOOOPa3Us IMOTOMKOB TIEPBOTO MOKOJICHUS, PACIICIUICHUS
IPU3HAKOB, HE3aBUCUMOIO HacjenoBaHus mpusHakoB ['. Mennens;
CLICTUIEHHOTO HACJEI0BaHUs NPU3HAKOB U HApPYyLUIEHUS CLEIJICHUs
resoB T. Moprana; roMOJOrMYECKHX pSIOB B HACIEACTBEHHOU
n3MeHunBoctd H.M. BaBuiioBa; reHetnueckoro paBHOBecus JIxk.
Xapnu u B. Baiinbepra; 3aponsimeBoro cxojactsa K. boapa;
ouorenernueckuii 3akoH J. ['exkens, @. Mromiepa);

MPUHIUIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBuwia (MuHuMyMa FO. JIubuxa, 5K010rM4ecKod MUpaMubl YHCEN,
OMOMacChl U SHEPTHH);

runote3sl (koanepBarHoit AWM. Omapuna, mepBuuHOTO OyipoHa J[k.

Xomnneitaa, mukpochep C. Doxkca, pudozuma T. Uek)

Ymenune peiiaTb IOUWCKOBBIC Ouojoruyeckue 3aaa4u; BbIABIATH
IPUYNHHO-CJICACTBCHHBIC CBs3U MCKIY HCCIICAYyEMBIMU
OHOJIOTMYECKUMU 06’BeKTaMI/I, mpooeccaMm W ABJIICHUAMU, OCIATh
BBIBOJIbI X ITPOTHO3bI HA OCHOBAHUH IIOJTYUYCHHBIX PE3YIJILTATOB,

COCTaBJIATh I'CHOTUIIMYECKHUE CXEMbI CKPCIIUMBAHHA JI9 PAa3HbBIX THIIOB
HacJICJOBaHUA IIPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXCMBI IICPCHOCA

BCHICCTB U DHEPI'HU B OKOCUCTEMAX (uerm IIMTaHUs, ITUIICBHIC CeTI/I)

YMeHHe  yCTaHaBIMBATh B3aMMOCBSI3M  MEXIYy CTPOCHHEM U
(YHKIUSMU: OpPraHOMIOB, KJICTOK pa3HBIX TKaHEH, OpraHamMu W
CHCTEMaMH OpPraHOB y pACTCHUH, JKUBOTHBIX M YEJIOBEKa; MEXIY
JTaraMu OOMEHa BEIIECTB; ATAllaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX
IIUKJIOB OPTaHU3MOB; ATAallaMU dYMOPHOHAIBHOTO PAa3BUTHS; TCHOTHIIOM
u  (denorurnoM, QeHoTunmoM U pakTopaMH CpeIbl OOMTaHUS;
nporeccaMy  ABOJIIOIMK, JBIKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMIIOHCHTaMHU PA3JIMYHBIX 3KOCUCTEM U TPUCHOCOOJICHUSMHU K HUM

OpraHnu3MOB

YMeHue BbIIENATh CYIECTBEHHbIEC TPU3HAKU:

CTPOEHHMS BUPYCOB, KJIIETOK MPOKAPUOT U FYKAPUOT; OJTHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPTraHW3MOB, BUJOB, OMOTEOIICHO30B, PKOCHCTEM U
ouochepsl; CTPOCHHMS OPraHoB W CHUCTEM OPraHOB pacTeHHI,
YKUBOTHBIX, YEJIOBEKA; MPOIECCOB JKU3HEACITEIbHOCTH, TPOTEKAOIINX

B OpraHu3smax paCTCHHﬁ, JKHBOTHBIX M 4YCJIOBCKA, OMOJIOTHYECKUX




mporeccoB: oOMeHa BemecTB  (MeTabonusMm), HHpoOpMamMM U
MpeBpaIleHus] YHEPTrUH, OpOKEHHUs, aBTOTPOPHOTO U TeTepOTPOPHOTrO
TUINOB THUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeroreHesa, AMOpHOTEHE3a, IOCTAIMOPHOHAIBLHOTO  Pa3BUTHA,
Pa3MHOXKEHHSI, HHUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
B3aWMOJICHCTBUSI TE€HOB, TIETEpPO3HCa; JEHUCTBUM HMCKYCCTBEHHOIO
oTOopa, CTAOWIM3HPYIOMIErO, JBIXKYIIETO W  Pa3pbIBAIOIICTO
€CTeCTBEHHOTO OTOOpa; aJJIONAaTPUYECKOTO H  CHMIATPHYECKOTO
BHUJI000pa30BaHusl; BIUSHUS ABMKYIIMX CHJI SBOJIIOLMU Ha TeHO(MOH]T
MOTYJISIIUH; TIPUCIIOCOOJIEHHOCTH OPTaHMU3MOB K cpefe OOHWTaHus,
YepeoBaHMs HAINPaBICHUH OSBOJIIOLWH; KPYrOBOpPOTa BEIIECTB U

IIOTOKA SHEPIur B SKOCHUCTEMAX

ChopmMupoBaHHOCTh YMEHHMSI BBIAEIATh CYIIECTBEHHbIE IPU3HAKU
BUPYCOB, KIIETOK IIPOKAPUOT M DYKApUOT, OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OHOTEOIICHO30B U IKOCHCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHa BEIIECTB U MPEBPALICHUS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOTO M DHEPreTHYEeCKOTO OOMEHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPEHUS, pPAa3BUTHA U
Pa3MHOXEHHSI, HHIUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
OOpBOBI 32 CyIIeCTBOBAHUE, ECTECTBEHHOTO 0TOOPa, BUA000pa30BaHus,
MPHUCIIOCOOJICHHOCTH OPTraHU3MOB K cpele OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 3KOCUCTEM, aHTPOTIOTCHHBIX U3MEHEHHH B SKOCHCTEMAax
CBOCH MECTHOCTH, KPYrOBOPOTa BEIECTB M MPEBPAIICHUS SHEPTUHU B

ouocdepe

VYmenune HCIIOJIB30BATb COOTBCTCTBYIOIIIUE APT'YMCHTHI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHHOJIOTUKO W CHUMBOJIMKY JUJIA OO0Ka3aTC/IbCTBA
poACTBa OPraHU3MOB PA3HBIX CHUCTEMATUYCCKHUX I'PYIII, B3aNMMOCBA3U
OpraHusMoB H CpCabl O6I/IT8.HI/15I; CAMHCTBA YCJIIOBCUCCKUX pacC,
HCO6XOI[I/IMOCTI/I 3A0PpOBOIO 06pa3a JKU3HH, COXPAHCHUA pa3Hoo6pa3I/m
BUJOB MU DJDKOCHUCTEM KaK YCJIOBUs COCYHICCTBOBAHHA NTPHUPOABI U

YCJIIOBCUYCCTBA

YmMmenue KPpUTHYCECKHU OLICHUBATH I/IH(l)OpMaI_II/IIO OMOJIOTHYECKOTO
COJACPpKaHUA, UHTCPIPECTHUPOBATH ITUUYCCKUC ACIICKTBI COBPCEMCHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIINHC, 6I/IOTeXHOJ'IOrI/II/I;
paccMaTpruBaThb ri00abHBIE 9KOJOTUYCCKHUC HpO6HeMBI
COBPEMCHHOCTH, (l)OpMI/IpOBaTB IO OTHOIICHHWIO K HHUM CO6CTBeHHy10

ITO3HIIHUIO




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, ITPOBEPAEMbBIX HA EI'D
1O BUOJIOT'UHA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Bbuomorusa xak HayKa. JKuBnle cucTEMBI 1 X HU3YUYCHHUC

1.1

CoBpemeHHasi OHWOJOTHST — KOMIUICKCHAsT Hayka. bHOJOrHMYeckne HAyKd W
u3ydaemble UMHU TpoOsiembl. DyHIaMEHTaNIbHBIC, MPUKIAIHBIE U TOUCKOBBIC
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHUH.

3HadyeHne OWONOTUH B (HOPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
kaptunbl mupa. [Ipodeccun, cBsizanHble ¢ OuoJsiorneil. 3HaYeHHEe OWOJIOTHH B
MPAKTUYECKOW JCSITEIIbHOCTA YeNOBEKAa: MEIUIIMHE, CEeJIbCKOM XO3SICTBE,

MIPOMBIIIJIEHHOCTH, OXPaHEe ITPUPO B

1.2

Kusble cuctembl Kak npeaMmer uzydeHus: Ouosiornu. CBOMCTBA KUBBIX CHUCTEM:
€IMHCTBO XHMHUYECKOTO COCTaBa, MUCKPETHOCTh U IE€JIOCTHOCTH, CIOKHOCTh U
YIOPSI0YCHHOCTh CTPYKTYDBHI, OTKPBITOCT, caMOOpraHu3anus,
CaMOBOCITPOU3BEIEHUE, PA3APAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BHUTHE.

YpoBHM OpraHu3alyul >KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBINA, TKAHEBbIN,
OPraHU3MEHHBIH, MOMYJISIIIUOHHO-BUI0BOM, 3KOCHUCTEMHBIHN
(6buoreonieHoTHUECKHiT), OnocdepHsbIid. [Iporiecchl, MPOUCXOIANINE B IKUBBIX
cucteMax. OCHOBHbIE TPHU3HAKH >KMBOTO. JKM3Hb Kak (opma CYIIECTBOBAHHS

MaTepuu

1.3

Metonsl Ouosormyeckoit Hayku. Habmionenwe, wusMepeHue, SKCIEPUMEHT,
cucremarusanus, MertaaHanus. [loHstue o 3aBUCHUMON U  HE3aBUCHUMOIL
nepemenHoil. [InanupoBanue sxcnepuMenta. [loctaHoBka U MpoBepka TUIIOTES.
HyneBas runore3a. Ilonsitue BBIOOpKM U €€ JOCTOBEpHOCTb. Pa3bpoc B
Ouonornueckux AaHHbIX. OLEHKa JOCTOBEPHOCTH TMOJIYYEHHBIX PE3YJIbTaTOB.
[IpyunHBI HCKaXKEHUs PE3yNIbTAaTOB AIKCHepuMeHTa. [IoHSATHE CTaTUCTUYECKOTO

TCCTa

Knerka kak Ononoruyeckas cucrema

2.1

Knerka — cTpyKTypHO-()yHKIMOHAJIbHAS €IMHMLA XKUBOTO. MCTOpHUS OTKPBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
HlIneiineH, P. BupxoB). OCHOBHBIE TIOJI0KEHUSI COBPEMEHHON KJIETOYHOW TEOPHH.
MeToap! MOJEKYIIPHON M KJIETOYHON OMOJIOTMH: MUKPOCKOTIHS, XpoMaTorpadus,
anekTpodopes, METOJ MEUEHBIX aTOMOB, muddepeHnnanbHoe

I_ICHTpI/I(I)yrI/IpOBaHI/Ie, KYJIbTUBHUPOBAHHUC KIICTOK

2.2

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaMHUKpPOdJIEMEHTHI. Bona u

ec POJIb KaK paCTBOPUTCIIA, pCarcHTa, y4aCTUC B CTPYKTYPUPOBAHUU KIICTKH,




TETUIOPEryasii. MuHepalbHbIE BEIIECTBAa KIETKH, MX OWOJIOTMYECKas pPOJb.
PoJib KaTHOHOB ¥ AHMOHOB B KJIETKE.

buonornyeckue momumepbl. benkun. AMHMHOKHCIOTHBIM  COCTaB  OENKOB.
CtpykTypsl OenkoBoil Mosiekynbl. [lepBuuHast cTpykTypa Oenka, MENTHAHAs
CBA3b. BTOpuuHasg, TpeTuyHas, 4YETBEpTUYHAsl CTPYKTYypbl. JleHaTyparus.
CaoiictBa 6enkoB. Knaccuukarus 6enkoB. buonorndeckue QyHKIM OSIKOB.
VYrneBoasl. MoHocaxapuipl, Jucaxapujbl, OJIMTOCAXapUAbl M IOJIHCAXAPUIbL.
OOwmuit mymaH cTpoeHuss U (U3NKO-XMMHMUYECKHME CBOWCTBA  YIJIE€BOJIOB.
buonoruueckue QpyHKIIUN yIriieBOJIOB.

Jlunuael. T'uapodunbHo-ruapodoOHbie cBoiicTBa. Kiaccudukauus Iunuaos.
Tpurmuuepuapl, ¢ochonunuasl, BockH, crepouabl. buonormueckue QyHKIUU
munuaoB. OO0IMe cBOKWCTBa OMOJOTUYECKUX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTD
K CaM03aMbIKaHUIO, TIOJYIPOHULIAEMOCTb.

Hykneunosbie xucinotel. JIHK w PHK. CrpoeHne HYKIE€MHOBBIX KHCIIOT.
Hyxneotuast. [Mpunmun xkomrmementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoiinas cnupanb. MectoHaxoxaenue u ouonorndeckue ¢pynkmuu JJHK.
Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenne ™onekyiasl AT®. Makpospruueckue cBsi3u B MoJiekyine ATO.
buonornueckune Gpynkiuu AT®D. BoccTaHOBICHHBIC IEPEHOCUYHKH, WX (QYHKITUU B
kinerke. CekBenupoBanue JHK.

CtpykTypHass Ouoyiorusi: OHMOXMMHUYECKHE U Ouodu3MYecKue WCCIeTOBaHM

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpPhl OMOMOJIEKYJT

2.3

Tunel  KiIeTok: JyKapuoTH4ecKas M  mpokapuotuyeckas. CTpPyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

Crpoenne mpokapuoTH4ecKod kieTkd. KietouHas creHka OakTtepuil M apxei.
Oco0OeHHOCTH CTpPOEHHUS TeTepoTpoPHON U aBTOTPOGHONU MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJjib MPOKapUOT B OUOIIEHO3AX.

CrpoeHue u (yHKIMOHUPOBAHUE SyKapuOTHUECKOW KieTku. [lma3smarnueckas
MeMOpaHa (ruazmanemma). CTpykTypa mazMaTudeckoid MeMmOpanbl. TpaHcnopT
BEIIECTB uepe3 IUIa3MaTUYeCKyld MeMmOpaHy: macCUBHBIM  (quddysus,
obneruénnas auddQysus), akTUBHBINA (MEPBUYHBIA W BTOPUYHBIA AKTHUBHBIN
tpancnopt). Ilomynponunaemocts MemOpanbsl. Pabora HaTpuii-KanueBoro
Hacoca. DHJOIMTO3: MHHOIUTO3, ¢aronuro3. Dk3ouuTo3. KinetouHas cTeHKa.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU PACTeHHI, rpuOOB.

Huromnasma. Ilutozomp. utockener. JIBwkeHue nurtoruiasmMbl. OpraHouabl
kiaeTku. OmHoMeMOpaHHBIE OPraHoOWIbl KIETKH: OHHAOIUIa3MaTHuYecKas CeTh
(BIIC), anmapat ['onbmKkH, TU30COMBI, UX CTpOeHHE U (QYHKIUU. B3anmMocBs3b
OJIHOMEMOpAHHBIX OpPraHOUIOB KJIeTKH. CTpOEHHE TPaHyISIPHOTO PETUKYIyMa.

Cunre3 pactBopuMbix OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [mamkuit




(arpanyisipHBINA) SHAOIUIA3MATHYECKUU peTHKyiayM. CekpeTopHas (yHKUIUSA
annapara [onpmku. TpaHcnopT BewiecTB B KIETKE. Bakyonu pacTUTEIbHBIX
kietok. Knerounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOW/bI KJIETKU: MUTOXOHIPUHU, IITACTUIBL.

Crpoenne u (QyHKIMM MHUTOXOHIAPWUH W TulacTHi. llepBUYHBIE, BTOPUYHBIC U
CIIO)KHBIE  TUIACTHABI  (POTOCHHTE3UPYIOUIUX  JIYKapuoT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUMH.

HememOpannbie opranounsl kiaerku CrpoeHue U (QYHKUUMM HEeMEMOpaHHBIX
OpraHoMJIOB KJIEeTKH. Pubocombl. MukpodunameHTsl. MBpllIeUHbIE KIETKH.
MuxkpotpyOouku. Krerounslii uentp. CTpoeHHE U JABWKEHHE JKTYTUKOB H
pecaruek. MuKpoTpyOouKkH nuToIu1a3msl. LleHTpuos.

SAnpo. ObGonouka spa, XpOMaTHH, KapHOIUIa3Mma, SAPBIIIKH, UX CTPOCHHE U
¢byHkuun. SnepHbiii 6enkoBblil MaTpukc. IIpocTpaHCTBEHHOE pacHOJIOKEHUE
XpoMocoM B uHTep(hazHoM sifipe. beiaku XxpoMaTrnHa — TUCTOHBI.

Knerounbsie BkmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3YKapuoT

(pacTuTeNbHOM, KUBOTHOM, TPHOHOIT)

24

AcCUMMITALIAS U JUCCUMHJISIIIUSL — JBE CTOPOHBI MeTabosm3ma. Turbl oOMeHa
BEIIECTB: aBTOTPOGHBIM U TeTepoTpOo(dHBIN. YuacTue Kucaopoja B OOMEHHBIX
mporeccax. JHepreTuueckoe obecnedyeHue KieTku: mpepamenue ATD B
oOMeHHBIX Tmporieccax. DepMEHTAaTHBHBIM XapaKTep peakiuil KJIETOYHOTO
Metabonu3Ma. DepMeHTBI, WX CTPOCHHE, CBOWCTBA M MEXaHU3M JCHCTBUSI.
KodepmenTsl. Otnnunst pepMEeHTOB OT HEOPTAaHUYECKUX KaTaanu3aTopoB. benku-
aKTUBATOPbl U OENKU-UHTUOUTOPBI. 3aBUCUMOCTb CKOPOCTH (epMEHTATUBHBIX
peakuii OT pa3IuyHbIX (GaKTOPOB.

[lepBuuHbIll CUHTE3 OpraHMYECKHX BellecTB B KieTke. PotocuHTe3. Ponb
xjoporiactoB B mpornecce ¢dorocuHTe3a. (CBeroBas u TeMHOBas (asbl
[IponyktuBHOCT (oTOCHHTE3a. BiusHHME pa3nuyHbIX (aKTOPOB Ha CKOPOCTH
(doTocunTe3a. 3HaueHune (HPOTOCUHTESA.

Xemocunres. PazHooOpasue opraHn3MOB-XeMOCHUHTETUKOB: HUTPUPHUIHPYIOIINE
OakTepuu, >kene300aKTepuH, cepoOAKTepuu, BOJAOPOIHbIC OakTepuu. 3HAUCHUE
XEMOCHHTE3A.

Anas’poOHble opraHu3Mbl. Buasl Oposkenus. [IpoaykTel OpokeHUs H UX
UCIIOJIb30BAHUE YEJIOBEKOM. AHa’pOOHbIE MHKpPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENU O0JIe3HEN.

AdpoOHBIE OpraHu3Mbl. DTambl 3HepreTudeckoro obmena. [loAroToBuUTENHHBIN
atamn. [ UKoan3 — OECKUCIOPOTHOE PACIIEIUIEHUE TIIFOKO3bI.

buonoruueckoe OkuCIeHHE, WIM KIETOYHOE JbixaHue. Pojib MUTOXOHApPUN B
npoiieccax OMOJIOTUYECKOTO OKHUCIICHUS. Huxnuueckue peaKkluu.

OxucnurensHoe (ochopunuposanue. [IpeumymiecTsa a’poOHOro myTH oOMeHa




BEIIECTB Nepes aHa3POOHBIM. DPHEKTHBHOCTH SHEPTETUIECKOTO 0OMEHa

2.5

Peakuuu MarpuuHoro cuHtesa. lIpuHIMI KOMIIJIEMEHTAPHOCTH B PEAKLMIX
MaTpPUYHOTO CHHTEe3a. Peanu3arus HacneACTBeHHON nHpopmarun. [ eHeTnuecKkuit
KOoJ, ero cpoucrBa. Tpanckpumuusa — Marpuusblid cuHTe3 PHK. IIpnHnmmns:
TPAHCKPUIILUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJIIEIbHOCTb, AaCUMMETPUYHOCTD.
Tpancnsamus u e€ srambl. Yyactue tpancnoptaeix PHK B OmocunTtese Oernka.
VYcnoBusi OmocuHTe3a Oenka. KomupoBanwe amuHOKHCIOT. Pois pubocom B
OnuocuHTe3e OenKa.

Opranuzanys reHomMa y IpoKapuoT U 3yKapuoT. Perynsuusi akTHBHOCTU F€HOB y
npokapuoT. ['unoresa omnepona (. XKaxob6, K. Mano). Perymsauuss oOMeHHBIX
nporeccoB B kieTke. Kilerounslii romeocras.

Bupycbl — HeksetouHble (GopMbl KM3HM M OOMUratHele napasutbl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

Bupycusie 3a0oneBanus denoBeka, *)UBOTHBIX, pactenuir. CITUJ], COVID-19,

COIMaJIbHbIC U MECAUITUHCKUEC HpO6J’I€MBI

2.6

Knerounwrit mwkn, ero mepuoabl u  perymsimus. Watepdaza wu  MuTOS3.
Oco0eHHOCTH TPOIIECCOB, MpOTEKaMUX B MHTepdaze. [loaroTroBka KIETKH K
nenennto.  [IpecunreTnyeckuii  (MOCTMHUTOTHYECKHI), CHHTCTHYECKUH U
MMOCTCUHTETUYECKUN (TPEMUTOTHUECKH ) TIEpUO Bl UHTEP(A3HI.

Marpuunbiii cunte3 JHK — permkanus. Ilpunumnsr permukanuun  JIHK:
KOMILJIEMEHTApHOCTh, IMOJYKOHCEPBATUBHBIM CHHTE3, aHTUIAPaLIEIbHOCTb.
Mexanusm perukanuu JJHK. Xpomocombl. Ctpoenne xpomocoM. Tenomepsl u
TeJaoMepa3a. XPOMOCOMHBIM HaOOp KIETKHM — KapuoTwi. J(UIjaowmHbli u
rariouaHbll  Habopbl XpoMocoM. ['omonorumunsie xpomocombl. IlonoBbie
XPOMOCOMBI.

Jlenenue xinetku — MuTo3. CTaguu MHUTO3a U MPOUCXOMSIINE B HUX MPOLIECCHI
Tunel mMuto3a. Kapuokunes u nuutokuHe3. buonornueckoe 3HaueHue MHUTO3A.
Perymsmus MmutoTryeckoro nukia kiaetku. [Iporpammupyemast kiierounas ruoenb
— arforTo3.

(DYHKI_[I/IOHEUIBHEUI I'CHOMHKA

OpFaHI/ISM Kak OMOJI0oruyecKkas cCUcTeMa

3.1

OOHOKJIETOYHEIE, KOJIOHHUAJIbHBIE, MHOTOKIJICTOYHBIE OPraHu3Mbl u
MHOTOTKAHEBBIE OPTAHU3MBI.

@opMBI  pa3MHOKEHHUS OPraHU3MOB: Oecrojioe (BKIIOYash BETeTaTUBHOE) U
noyioBoe. Buasl  0ecronoro  pa3sMHOXKEHHs: IOYKOBAHHWE, CHOPYIISIIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxenue. IlonoBbie kieTku, win ramersl. Meio3. Ctaauu meno3sa.

[ToBenenue xpomocom B Mmeitoze. Kpoccunrosep. buonoruueckuii cmpicit Meiio3a




U IIOJIOBOTIO Iporecca. Melo3 u ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpiieBoe passutue. l'ameroreHe3 y XuBOTHBIX. lloyioBBIE JKeie3bl.
OOpa3oBaHue W pa3BUTHE TMOJIOBBIX KieToK. CrepMaToreHe3 M OOTEHE3.
Crpoenue mnoJjoBBIX KieTOK. OIUIOAOTBOpPEHHME U SMOPHUOHAIBHOE pPa3BUTHE
KUBOTHBIX. CIOCOOBI OTIJIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WummBunyansHOe pa3BuTue OpraHu3moB (oHroreHes3). Craauu >smMOpHOreHesa
KUBOTHBIX (Ha npumepe Jarymku). Jpodnenue. Tunbl npodaenus. OcobeHHoCcTH
NpoOJIeHNsT MJIEKONUTAIOIIMX. 3apOJbIIIEBbIE JIMCTKU (TacTpyisuus). 3akiajgka
OpraHoB M TKAaHEW W3 3apOJBIIIEBBIX JHUCTKOB. B3anMHOE BIMSHUE 4YacTed
pa3BHUBAIOIIErOCs 3apojipiiia (3MOpHOHANBHAST WMHAYKIMS). 3akiajka TUIaHa
CTPOEHHUSI >KMBOTHOTO KakK pe3yJIbTaT HMEPAPXUUYECKUX B3aUMOJEWCTBUN T'€HOB.
Brnusnue Ha 5SMOpHOHANBHOE pa3BUTHE PA3IUYHBIX (DAKTOPOB OKpyKaromen
Cpepl.

Poct u pa3zsurtue xuBoTHbIX. [locTaMOpuonanbHbil nepuoa. [Ipsmoe u Henmpsimoe
pazButue. PasButHe ¢ meramopdo3oM y OECIO3BOHOYHBIX M IMO3BOHOYHBIX
KUBOTHBIX. bHOJOrMueckoe 3Haue€HUE MNPSIMOTO M HEMPSAMOTO pa3BUTHUS, HUX
pacnpocTpaHeHue B mpupoge. Tumbl pocta XKUBOTHBIX. DaKTOPHI peryasiuu
pocTta >KMBOTHBIX M 4yenoBeka. CTaauu TOCTIMOPHOHAIBHOTO pPa3BUTUS Y
KUBOTHBIX U 4enoBeka. [lepnoipl oHTOreHe3a YenoBeKa.

Pasmuoxenne wu pasButHe pacteHuil. ['ameropur m cropodur. Meiio3 B
KU3HEHHOM 1MKie pacteHuil. OOpa3oBaHme cmop B TIpolecce Meko3sa.
l'amerorenes y pacrenuid. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BOHHOE OIJIOJJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3zoBaHue u

Pa3sBUTUC CCMCHHU. MexaHu3MBI perysnaun OHTOICHE3a y paCTeHI/Iﬁ " JKUBOTHBIX

3.2

HCTOpI/IH CTaHOBJICHHUA MW  pPa3sBUTHA TCHCTHUKH KaK HayKH. OcHOBHBIC
reHeTHYECKHE IIOHATHS M CHUMBOJIBI. ['OoMOJIOTHMYHEIE XpOMOCOMBI, AJUICJIIbHBIC
T'CHBI, AaJIbTCPHATUBHBIC IIPU3HAKHU, HOMHHaHTHBIﬁ n peHeCCI/IBHBIfI IIPpHU3HAK,
roMo3urora, rerepo3urora, 4YdcCTad JIMHUA, FI/I6pI/I,Z[LI, I'CHOTHII, (I)CHOTI/IH.
OCHOBHBIC MCTOJBbI I'CHCTHKU: FH6pH,HOHOFquCKHﬁ, HHTOHOFHHCCKHﬁ,

MOJICKYJISIPHO -reHEeTHYECKHI
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Monorubpuanoe ckpemmuBanue. [lepBblii 3akoH MeHaens — 3aK0H eAMHO00pa3us
rubpusoB mepBoro mnokosieHus. I[IpaBuno nomMuHupoBaHus. Bropoit 3akoH
MeHngenss — 3akoH pacllelUieHHs Npu3HakoB. LluTtonormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelIMBaHus. [ noTe3a YuCTOThI TaMeT.

AHanusupyrolee ckpemuBaHue. [IpoMexyTouHbIl XapakTep HaciaeA0BaHUs.
Pacuiennenue npu3HakoB NpU HETIOJTHOM IOMUHUPOBAHHH.

JurubpunHoe ckpemuBanue. TpeTwilt 3akoH MeHIenss — 3aKOH HE3aBUCHMOTO

HacJICJOBaHUA IIPpU3HAKOB. I_[I/ITOJ'IOF NYCCKHEC OCHOBBI ,I[I/IFI/I6pI/I,Z[HOFO




CKpEILIMBaHMUS.
CueruieHHoe HacnenoBaHue npuszHakoB. PabGotet T. Moprana. CuerieHHOe
HACJIEIOBAaHUE TE€HOB, HAPYLICHHE CUEIUICHUS MEXAY TIeHaMH. XpOMOCOMHas
TE€OpHsI HACJIEICTBEHHOCTH.

I'enetnka nosia. XpoMOCOMHBIM MEXaHH3M OIPEACIICHHs IoJa. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHbII M reTeporaMeTHbiil noJi. ['eHeTnueckas
CTPYKTypa IOJIOBBIX XpOMOCOM. HacnenoBaHue MNpHU3HAKOB, CIEIUVIEHHBIX C
IIOJIOM.

I'enotun kak wenmoctHas cucrema. llnedoTponusi — MHOKECTBEHHOE NIEUCTBUE
reda. MHOXeCTBEHHBIN auienn3M. BzamMoaeicTBHe HeaIeIbHBIX T'€HOB.

KommnnemenrapHocts. Onucras. [lomumepus
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BsaumoneiicTBre reHoTuna u cpesl mpu popmMupoBaHuu ¢peHotumna. izMeHunBoCTb
npru3HaKoB. KauecTBEeHHbIE M KOJIMYECTBEHHbIE MpPHU3HAKU. Buapl M3MEHUMBOCTH:
HEHACJIeICTBEHHAs U HACJIEICTBEHHASI.

MomudukanmonHas ~ M3MEeH4YMBOCTh.  Pomb  cpempl B (opMHpOBaHHU
Mo upHKaMOHHONM n3MeHunBocTH. Hopma peakiinu npusHaka. BapranuoHHbIi psij
n BapuanuoHHas kpuBas (B. HWoranmncen). CpoiictBa MOAM(HUKALMOHHON
U3MEHYUBOCTH.

I'enoTunmueckas n3MeHUNBOCTh. CBOMCTBA FCHOTUIIMYECKON M3MEHUMBOCTH. Buib
TEHOTHINYECKON N3MEHUYMBOCTU: KOMOMHATHUBHAS, MyTaIl[IOHHASL.

KoMOnnaTtuBHAsT HW3MEHUMBOCTL. Melo3 U TOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POIb KOMOMHATUBHOW M3MEHUMBOCTU B CO3/1aHUU
TEHETUUYECKOr0 pa3HOOOpa3us B Ipeieiax 0JHOTrO BUJA.

MyrannoHHas U3MEHUYMBOCTb. Buibl MyTanuii: reHHbIe, XpOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE M HHAYLMPOBAHHBIC MYyTallMU. SlIEpHBIE M LUTOIUIA3MAaTHUYECKUE
Mmyrauud. CoMaTu4ecKue U MojoBble MyTauud. 1 IpuunHbl BOSHUKHOBEHUS MYTaLMH.
MyrareHbl M HUX BIMSAHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOIO
nporecca. 3aKOH TOMOJIOTMYECKHX PSJIOB B HacyieAcTBeHHON n3Menunsoctu (H.M.

BaBI/IJ'IOB). BHGHI[epHaH HU3MCHYNBOCTHh U HACJICACTBCHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapoaHas M[porpaMMa MCCIEJOBAaHUS T'€HOMA
yenoBeka. MeToAbl  HU3y4eHUsT T[EHETUKM YeJOBEKa: T'€HEaIOrMYecKui,
OJIM3HELIOBLIHT, LATOTEHETUUECKUH, MOMYJIALIUOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpeMeHHOE OIIpeEIICHUE T'€HOTHUIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C IOMOLIBIO
[1IP-anamu3a. HacnencrBennnsle  3a0ojeBaHMS  4YeloBeKa. [ eHHbIE U
XPOMOCOMHBIE 0ose3Hn YyeJoBeKa. bone3nu C HacJIeACTBEHHOM
MPEAPACIONIOKEHHOCThIO. 3HAUEHUE MEIUIIMHCKOW T'€HETUKU B MPEJAOTBPAILlEHUU

U JICYCHUH T'€HETHUECKHUX 3a001eBaHmi YenoBeKa. CTBOJIOBEIC KIETKH




3.6

JlomecTuKanus v ceneKIus. 3apoxkKIeHUE CeEKIUU U jomecTukanuu. Yuenue H.U.
BaBuioBa 0 1meHTpax MPOUCXOXACHUS W MHOTO0Opa3wsi KYJbTYPHBIX PACTCHHIA.
Ponb cenexumu B co3qaHuM COPTOB pacCTeHUM M MOpoJ KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKHUX PSJOB B HACIEACTBEHHOM u3MeHumBoctu H.M.
Basuiiosa, ero 3HaueHue IS CENCKIIMOHHON pabOTHI.

Metoapl ceneKIMOHHOW paboThl. VICKYCCTBEHHBI OTOOpP: MAacCCOBBIM |
VH]IUBUyJIbHBII. Jrarmsl KOMOMHAIIMOHHON CCJICKIIMH. UcnreiTanue
IpOU3BOJUTENIEH MO MOTOMCTBY. OTOOp IO TE€HOTHUIy C IOMOUIBIO OLICHKHU
(eHoTHIa TOTOMCTBA U OTOOP 10 TEHOTHUITY ¢ roMolbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJIEKIIMOHHOM pa0oThl. Pannannonselit u
XUMUYECKUA MyTareHe3 KaK WCTOYHUK MYTalluid y KYyJbTYPHBIX (opMm
opranu3moB. Mcmonp30BaHWE€ TEHOMHOTO  PENAKTHPOBAaHUS M METOJOB
pexomOuHanTHEIX JIHK 1715 momydeHust HiCXoiHOTO MaTepuana Juis CEeleKIUu.
[Tomydenne monmmionoB. BHyTpuBHmoBas ruOpuau3anus. bBam3KopoACTBEHHOE
CKpelmBaHue, Wi WHOpuauHT. HeposcTBeHHOE CKpelvBaHWe, WM ayTOpHIWHT.
I'ereposuc u ero mpuumubl. Mcnons3oBaHue retepos3uca B cenekiuu. OtnanéHHas
rubpumzanus. [Ipeomonenne Oecruionmsi MEXBHIOBBIX THOPHIOB. JlocTrkeHus

CEJICKIIMY PACTeHU U AKUBOTHBIX

3.7

OOBEeKTHI, UCIIONB3YEMbIE B OMOTEXHOJIOTUH, — KJICTOUYHbIE U TKAHEBBIE KYJIbTYPHI,
MUKpPOOPTaHMU3MbI, HMX  XapakTepucTUKa. TpaaulMOHHAas  OWOTEXHOJOTHS:
xjieboneuyeHue,  MOJIyueHHE  KUCIOMOJIOYHBIX  MPOJYKTOB,  BHHOZEIHE.
Mukpobuonoruueckuii cuHTe3. OOBEKTHI MHUKPOOHOJOTHYECKUX TEXHOIOTHM.
[IpousBoacTBo  Oenka, AaMHUHOKHCIOT M BHUTaMHHOB.  VIcKyccTBeHHOe
OIJIOJIOTBOpEHUE. PEeKOHCTpYKIuS SHMIEKIEeTOK U KJIOHMPOBAHWE >KHUBOTHBIX.
MeTo/ TpaHCIUTaHTAIMU SJEp KIETOK.

XpoMocoMHass M TeHHas WHXeHepus. VICKycCTBEHHBIM CHHTE3 TeHa U
KoHCcTpyupoBanue pexkomOuHaHTHBIX JIHK. JlocTwkeHuss MW TMEepPCHEKTUBBI
XpOMOCOMHOM W TEHHOW WHXEHepuH. MenunuHckue OUOTEXHOJIOTHH.

Hcnonn30BaHue CTBOJIOBBIX KJIETOK

Cucrema u MHOFOO6paSI/Ie OpPraHn4cCKoro Mmmupa

4.1

buonoruueckoe pa3Hoo6pa3He OpPraHnu3smMoB. COBpCMeHHaH CHUCTEMa
OpraHnu4eCckKkoro Mwupa. HpI/IHI_II/IHBI I(J'IaCCI/I(l)I/IKaI_II/II/I OpraHnu3MOB. OcHOBHBIE
CUCTCMATUYCCKUC I'PYIIIIBI OPTraHHU3MOB.

OcoOeHHOCTH CTPOCHUA N KUSHCACATCIBHOCTU OJHOKJICTOYHLIX OPTaHHU3MOB.
BaKTepI/II/I, apxeu, OOAHOKIICTOYHBIC I‘pI/I6BI, OJIHOKJICTOYHBIC BOAOPOCIH, NPYIUC
ITPOTHUCTHI. Kononuanbabie OpTraHHU3MBlI. I[BI/I)KeHI/Ie OJHOKJICTOYHBIX OPraHU3MOB:
aMéGOI/I,Z[HOG, KTYTUKOBOEC, pCCHUYHOC. 3aII_II/ITa Y OAHOKJICTOYHBIX OPraHU3MOB.

Pa3,[[pa)KI/IMOCTB Y OJHOKJICTOYHBIX OPraHu3MOB. Takcucel




4.2

MHoOrokieTouHble pacTeHus. B3anMoCBsA3b YacTeld MHOTOKIIETOYHOTO OpraHu3Ma.
Tkanu, opraHbl ¥ CUCTEMBI OPraHOB MHOTOKJIETOYHOTO opranusma. Opranusm
Kak enumHoe wenoe. Tkanum pacteHuid. TuIbl  pacTUTENBHBIX  TKAHEM:
oOpa3zoBaTesibHasi, TOKPOBHAsl, MPOBOJAIIAS, OCHOBHAs, MEXaHHUYECKas.

OcobenHocta cTpoeHUs, PYHKIUN U PACIIOIOKEHUS TKAaHEH B OpraHax pacTCHUHN

4.3

BereratuBHble U reHEpaTUBHBIE OPraHbl pacTeHUH. OYHKIIMU OPraHoOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. llornomenne BOABI, YIVIEKMCIOTO Tra3a W MUHEPAIbHBIX BEIIECTB
pactenusiMu. [[pixanue pactenuil. Aud@y3ust ra3oB uyepe3 NOBEPXHOCTh KIETKH.
TpancnoptHele cuctembl pacteHuil. Boigenenwe y pacrenuid. 3ammra y
MHOTOKJIETOUHBIX pacTteHuil. Kyrukyna. CpenctBa mMacCUBHOM M XMMHMUYECKOH
3auThl. OUTOHIMIBL.

PasgpaxkumocTe M perynsauus y OpraHu3sMoOB. PasgpakMMoOCTh M perynsuus y

MHOTOKJICTOYHBIX paCTeHI/Iﬁ. PoctoBrie BEIICCTBA U UX 3HAYCHUC

4.5

MHOroKJI€TOYHbIE  KMBOTHbIE. B3anMMOCBsA3b  YacT€d  MHOTOKIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
OpranusMm kak eauHoe nenoe. ['omeocras. TkaHM )KMBOTHBIX M YeJIOBEKA. THIIbI
JKUBOTHBIX TKaHEH: SIUTEIUalbHAs, COCIWHUTEIbHAs, MbIIICYHAsA, HEPBHAs.
OcobGenHocTn cTpoeHUs, (QYHKIIMA W PACHOJIOKEHUS TKaHEH B opraHax

JKHMBOTHBIX U YEJIOBCKA

4.6

Opranbl ¥ CUCTEMBI OPTraHOB >KUBOTHBIX. DYHKIIUU OPraHOB U CHUCTEM OPTaHOB.
Onopa Tena opranu3moB. CkeleTbl OIHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHbIii U BHYTpeHHUU ckeneT. CTpOCHUE W THUIIbl COCTUHEHUS
KOCTEH.

JIBuKeHHEe MHOTOKJIETOYHBIX JKMBOTHBIX. [lutanue >xuBOoTHBIX. [luTanue
MO3BOHOYHBIX KUBOTHBIX. JIpIxaHue xkuBOTHBIX. KoxkHoe npixanue. JXKabepHoe u
AEroYHoE JbIXaHue.

JIpIXaHu€e ITO3BOHOYHBIX >KMBOTHBIX. OJBOJIOLMOHHOE YCIOKHEHHE CTPOCHUS
JErKUX MO3BOHOYHBIX KUBOTHBIX. J[pIXaTelbHas cucTeMa 4eloBeKa. MexaHu3Mm
BEHTWISIIIMKM JIETKUX Yy MNTHUL W MIEKOMUTAIOMMX. TpaHCIOPT BEUIECTB Y
opranu3MoB. TpaHCHOPT BelIecTB Yy >KUBOTHBIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHOCHass ~ cucremMa  TO3BOHOYHBIX  JKHMBOTHBIX.  Kpyru
KPOBOOOpAIIeHHs. DBOJIIOIMOHHBIC  YCIOKHEHHS] CTPOEHHUS  KPOBEHOCHOM
CUCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. BblneneHue y opranu3moB. Beigenenue y
*KUBOTHBIX. COKpaTuTeNbHble BakyosH. Opransl BeleneHus. CBsA3b MOJIOCTH Tea
C KPOBEHOCHOM M BBIIECIUTENBHOM cHCTEeMaMHu. BplieneHne y M03BOHOYHBIX
KUBOTHBIX. 3alIuTa y MHOTOKIETOYHBIX KHUBOTHBIX. [lokpoBBI U uHX

MIPpOU3BOJHBIC.




PaznpaxuMOCTh U peryisinus y OpraHu3MoB. Pa3ipaxuMocTh y OJTHOKJICTOYHBIX
opranu3MoB. Takcuchel. Pa3npaXUMOCTh W pEryisiuusi y MHOTOKIETOYHBIX
pactenuii. PocToBbie BENIECTBA U UX 3HAYEHUE.

HepBaas cucrema u peieKTopHas peryisiius y MHOTOKJIETOYHBIX YKHBOTHBIX.
HepBHras cuctema u e€ otaesnsl. DBOJTIOIMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM
CHCTEMBI y KHBOTHBIX.

PazpaboTka anroputmMoB u mporpamm it 3(PQPEeKTHBHON (PYHKIMOHAIBEHON
AQHHOTAllUM ~ TEHOMOB,  TPAHCKPUIITOMOB,  TPOTEOMOB,  METabOJIOMOB

MHKPOOPIraHU3MOB, PACTEHHM, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €ro 310pOBbE

5.1

Opranbl ¥ cucTeMbl OPraHoB yenoBeka. OTAebl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHbIX. Pednexc u pednexkropnas nayra. be3ycioBHble U yCIOBHbBIE
pednexcol. ['ymopanbHas perymsiiust ¥ SHAOKPHUHHAs CHCTEMa XUBOTHBIX U
yenoBeka. JKene3pl SJHIOKPUHHONW CUCTEMBI U MX TOPMOHBI. J[efiCTBHE TOPMOHOB.
B3aumocBsa3p HEpBHON W SHIOKPUHHOM cucteM. [ 'umoTamamo-runoduzapHas

cucrema. Pediekc u pedrekropHas ayra. besycinoBHbie u yciioBHBIEC pedeKCh

5.2

3amuTta opranuzma oT Oosie3Heil. IMMmyHHas cuctema denmoBeka. KieTouHbIN u
TyMOpaJIbHBIA HMMMYHHUTET. BpoXaEHHBIN, NpuOOpeTéHHBIN crenuduaecKuit
UMMYyHUTET. Teopusi  KJIOHAJIbHO-CENEKTUBHOTO wmMMyHutera  (I1.Dpnmx,
®.M.bepuer, C.Toneraa). BocmnamuTenpHble OTBETHl OpraHusMoB. Poib

BpPOKJIEHHOTO HMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1eBaHUil

53

KpoBenocnast cuctema u e€ opranbl. Cepiie, KpOBEHOCHBIE COCYIBl U KpPOBb.

Kpyru xpoBoobpamienus. Paborta cepana u e€ perymsus

54

Jpixanue uyenoseka. [{uddy3us razoB uepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
cuctema 4yenoBeka. JIpixaTenmpHas TMOBEPXHOCTb. Perymsmusi  IbIXaHus.

JlpixaTenbHbIe 00BEMBI

5.5

HI/IH_[eBapI/ITCJ'ILHaH CHUCTEMaA 4YCJIOBCKA. OT,I[CJ'IBI IMUIICBAPUTCIILbHOI'O TpaKTa.
HI/IH_[eBapI/ITCJ'ILHLIe KCJIC3BI. BHYTpI/IHOJ'IOCTHOG n BHYTPUKIICTOYHOC

IMUIICBApCHUC

5.6

[TokpoBel M wux mnpousBoaHbie. Opranbl BbigeneHus. [louku. CtpoeHue u
¢byHkronupoanue HegpoHa. OunbTpanus, cekperus U 00paTHOE BCACHIBAHUE

KaK MCXaHHN3MbI pa6OTBI OpraHoOB BBIACIICHUS. O6p830B8.HI/IC MOYH Yy 4YCJIOBCKa

5.7

I[BI/I)KeHI/Ie YyeJIoBeKa: MblieuHas cucteMa. CKeIeTHBIE MBIIIIBI U1 HX pa60Ta.

CTpOGHI/Ie W TUIBI COEIMHEHUS KOCTEH

Teopmi ABOIIOLMHU. Pa3BuTHE KU3HU HA 3emite

6.1

3BOJ’IIOI_II/IOHHE[$I TCOpHUA 4. I[apBI/IHa. HpeI[HOCBI.HKI/I BO3HUKHOBCHUA

AapBUHH3MA. Kuznup n Hay4dHas ACATCIIbHOCTD 4. I[apBI/IHa.




JIBuoxymue cuiibl 3BoJouuu BUIoB 1o Y. JlapBuHY (BbICOKasi HHTEHCUBHOCTh
pa3sMHOXEHHsSI OpPraHW3MOB, HACJEICTBEHHAas WM3MEHYMBOCTh, OoOprba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIH U MCKYCCTBEHHBIN 0TOOD).

Odopmienue cuaTeTHuecko Teopun 3Boiroruu (CTD). HedttpanpHas Teopus
sBosonnd. COBpEMEHHAasl 3BOJIIOIIMOHHAST OUOJIOTHS. 3HAYCHHE SBOJIIOIIMOHHON

Teopur B POPMUPOBAHUHN €CTECTBCHHO-HAYYHOU KAPTHHBI MUPA

6.2

[Honmynsinust kak »yeMeHTapHas enuHuua 3BOMOLMH. COBPEMEHHBIE METObI
OIICHKM TE€HETHYECKOTO pa3HooOpasusi M CTPYKTypbl nomyiasuuid. M3menenue
reHooHza MOMYISIMKM Kak 3JEMEHTApHOE 3BOJIOLUOHHOE SIBICHHME. 3aKOH
reHerudeckoro paBHoBecus [[x. Xapau, B. BaitnOepra.

DOneMeHTapHble  (DaKTOpbl (ABWKYIIME CHUJIBI) OBOJIONUUA. MYyTallmOHHBIN
npouecc. KomOunaTuBHas wu3MeHUuMBOCTh. [lpeiip reHOB — ciyvaiiHble
HEHANPaBJICHHbIE M3MEHEHUS 4YacToT ajulened B momyiasiusax. Oddext
OCHOBATEJIS. Murpanuum. N3omsus MO YJISALIAN: reorpaguyeckas
(pocTpaHcTBEeHHAs ), OMoJIoTHYecKas (PernpoyKTHBHAS).

EcrectBennsiii  oTOOp — HampaBisiromuid  gaktop dBosouMH.  DOpMBI
€CTECTBEHHOT0  0TOOpa: JABIKYIIUH, CTAaOMIM3UPYIOLIUH, Pa3pbIBAIOLINI
(mu3pyntuBHBIN). [TooBo# 0TOOD.

[IpucniocobneHHOCT,  OpPraHM3MOB  Kak  pe3yiabTaT  MHMKPOIBOJIIOLIMH.
Bo3nukHOBeHHE  TpHCHOCOONICHM Yy  opraHu3mMoB.  Apomopdo3bl U
uauoagantanuu. [Ipumepsl npucrnocoOseHnii y oprann3MoB. OTHOCHTEIBHOCTh
MIPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepunm u cTpykrypa. BumooOpasoBaHue Kak —pe3yabTaT
MUKpO3BOJtONUU. M3omsumus — kitoueBoil ¢aktop BupooOpazoBanusa. Ilytu u
CrocoObI BHI000pa30BaHMS: aJUIONIaTPUYECKOE (reorpaduueckoe),
cuMIaTpuyeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJIMILIOUIU3alus,
rubpuanzays). JJIMTenbHOCTh 3BOTIOIUOHHBIX ITPOLIECCOB.

Mexanu3mbl GopMHUpPOBaHHS OMOIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp sBosonMoHHON OMoJIOTHH B pa3pabOTKe HAyYHBIX METOJOB COXpaHEHUS
O6unopa3zHooOpaszus. MUKpPOIBOIIONUS U KOSBOJIOIMS Mapa3suTOB U UX XO3S5EB.
MexaHnu3mbl GOPMHUPOBAHUS YCTONYUBOCTH K aHTUOMOTHUKAM M CIIOCOOBI OOPHObI

Cc Hell

6.3

Metonpl n3ydeHHs MakpolBoJirouuu. [laneoHTosmornueckue MeTonpl M3y4EHHS
sBosroruu. [lepexoanbie popMbl U GUIOTEHETHYECKUE PSAIbl OPTAHU3MOB.
buoreorpaduueckue meroap! nzydeHus sBostonun. CpaBHeHue (Gaopsl U payHbl
MaTEepUKOB M OCTPOBOB. buoreorpapudeckue odnactu 3emnu. Buas-sHneMuKku u
PEJHKTBHI.

3M6pI/IOJ'IOFI/IquKI/Ie n CpaBHI/ITeJ'IBHO—MOp(I)OHOl"I/ILIeCKI/IC MCTOABI H3YUYCHHA




OBOJIFOIINH. I'eneTndeckue MexXaHHU3MBI OBOJJIIOIIMU OHTOI'€HE3a U IIOABJICHUSA
3BOJIFOIITMOHHBIX HOBIICCTB. I'omonoruunsie )51 AHAJIOTUYHBIC OpTraHbI.
PygumenTtapHele  opransl M araBu3Mbl.  MOJIEKYJSIDHO-T€HETUYECKHUE,
OMOXUMHUYECKUE u MaTeMaTU4YCCKUEC METOAbI N3Y4YCHUA OBOJIFOIIHNHU.
T'omosoruyueie reHul. COBpCMCHHBIG MCTOAbI ITOCTPOCHUA (1)I/IJIOI‘€H€TI/I‘-ICCKI/IX
JICPEBBEB.

XpOMOCOMHI)Ie MyTalliu 1 3BOJIFOIIHUA T'CHOMOB.

OO6mue 3akoHOMEpHOCTH (TIpaBWia) SBOJOLMUA. HeoOpaTUMOCTh 3BOJIIOIUH.

AnantuBHas panuanus. HepaBHOMEPHOCTh TEMIIOB IBOJIIOIIUU

6.4

Hayunple rumoTe3bl NpPOMCXOXKIACHUS JKU3HU Ha 3emie. AOuOreHes u
naHcnepmus. JloHaydHble MPEACTABICHUS O 3apOKJICHUH KU3HU (KPEAlMOHU3M).
['MnoTe3a MOCTOSIHHOTO caMO03apOXkAEHUS JKU3HU U €€ ONPOBEP)KEHUE ONBbITAMU
®. Pemu, JI. Cnamwranmanum, JI. Tlactepa. IlpoucxokaeHue XKU3HU |
acTpoOHOJIOTHSI.

OcHoBHBIE 3Tanbl HeOpraHudeckou sBoJouuu. [lmaHerapHas (reosiornyeckas)
IBOMIONMS. XHUMHYecKas »5BOJIOLUMA. AOWOTeHHBII CHHTE3 OpraHM4ecKHX
BemecTB u3 Heopranmueckux. Omeir C. Mumiepa u I'. HOpu. OOpa3zoBanue
noJuMepoB M3 MoHoMepoB. KoanepBatHas runore3a A.M. OnapuHa, rumoresa
nepBuuHoTO OynmboHa J[x. XosmediHa, reHeTwdeckas rumote3a . Mémnepa.
Pu6osumer (T. Yek) m runoresa «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emim u meronnpl €€ usydeHus. Vickomaemble OpraHuyecKHe OCTaTKHU.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAS M a0COIIOTHAs T€OXPOHOJIOTHSL.
['eoxpoHosOrnyeckas 1mKaia: 0Hbl, 3pbl, IEPUOJIbI, STOXU.

HavanbHble 3Tanel opranndeckoil 3Borouuu. [losiBeHne M 3BOJIIOLMS MEPBBIX
KJIETOK. OBoionus Merabonu3Ma. BO3HHKHOBEHHE TIEPBBIX JKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIIIEHKU KaK aHaJor MEePBbIX Ha 3eMJjie COOOIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTBHI.

[IpoucxoxaeHue sSykapuoT (cUMOHOreHe3). DBOJIOLHMOHHOE MPOUCXOXKICHUE
BUpPYyCOB. IIpoucxokJeHne MHOTOKIETOYHBIX OpPraHu3MOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PyII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE 3Talbl 53BOJIONUM BBICIIMX pacTeHUuil. OcHOBHBIE apoMOpGO3bI
pacteHuii. Bbixon pacrenuii Ha cymy. I[losBieHue CHOpOBBIX pacTeHUR U
3aBoeBaHne uMu cymu. CemenHble pacreHus. lIpoucxoskieHue IBETKOBBIX
pacTeHUN.

OCHOBHBIE 3Tambl HBOJIONMHM SKUBOTHOTO Mupa. OcHOBHBIE apoMOp(hoO3bl
XKUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TunoB. IlepBrie XOpoBBIE )KUBOTHBIE. JKU3HB B BOJE. DBOJIIOLUS T03BOHOYHBIX.

IIpoucxoxnenne ampubmii 1 pentwmii. IIporcxoxaeHne MIEKONUTAOUINX U




ntun. [IpuHnun kmodyeBoro apomopgosa. OcBoeHne Oecro3BOHOYHBIMH U
I103BOHOYHBIMH KUBOTHBIMH CYILH.

Pa3BuTne xu3Hu Ha 3emJie 10 3paM