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MNOACHUTEJIBbHAS 3AIINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (nanee - 6M070rHUs) Ha YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannn B Poccuiickoit Deaepanumn»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoyorus» U OCHOBHBIX MOJIOKEHUH (enepaabHOM paboyeil mporpamMmmbl
BOCTIUTAHMS.

VYuebubiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOW oOiactu «EcTecTBEHHO-HAYYHBIE MPEAMETHIY.
Cormacao monoxenusiMm OPI'OC COO mnpoduiibHBIe y4eOHBIC TNpPEIMEThI, H3y4aceMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM mauddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M NMPHU3BaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpPeIHUM NPOPECCHOHANBHBIM U BBICHIMM oOOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 3THX Y4€OHBIX NMPEAMETOB JOJKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIlICHUE
00pa3oBaTeNbHBIX, BOCIUTATENFHBIX U PA3BHBAIOIIUX 33]ad, CBSI3aHHBIX C MpodopueHTanuen
0o0yyarolmuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4HOro 3HaHUS,
CBSA3aHHOTO C OWOJOTHEN, MEAMIIMHON, SKOJOTHEH, IMCHUXOJOTHEH, CIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosiorus" naér nmpencraBiieHre O IEIH U 3a/1a4ax
U3ydeHus yaeOHoro npeamera «bruonorus» Ha yriayOIEHHOM ypOBHE, OIpeesisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHE, €r0 CTPYKTYPHpPOBAaHHE IO pas3feliaM U TeMmaw,
pacmpeziefieHue 1o KilaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXNPEAMETHBIX M BHYTPHUIPEAMETHBIX CBs3€H, JIOTHKH Y4eOHOro Iporecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydwarommxcsi. B mporpamMMe mo OHOJIOTHH peaM30BaH MPUHIIHIT
MPEEeMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus,
Omaromaps uyeMy [pPOCMaTpHBAaeTCS  HAIMPaBICHHOCTh Ha  MOCIEAYIoIlee  Pa3BUTHE
OMOJIOTUYECKUX 3HAHWH, OpPUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, KOJOTUYECKOTO MBIIUIEHUS], IPEICTaBICHUNH O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpYXarolled NpupoiHoi cpene. B mporpamme mo
OMOJIOTHH TaKXe IOKa3aHbl BO3MOXXHOCTH ydeOHOro mpeamera «buosjorus» B peanusanuu
tpeboBanuii ®I'OC COO k mIaHUpPYEeMBIM JUYHOCTHBIM, METANPEIMETHBIM U HPEIMETHBIM
pe3yapTaTaM o0yueHus ¥ B (OPMHPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHOMN
NeSITeIbHOCTH O0YYaloIUXCs M0 OCBOCHMIO COAEp)KaHUS OMOJOrMYeckoro oOpa3oBaHUs Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VY4eOHnblil npeamer «buonorus» Ha ypoBHE CpeJHEro oOIIero oO0pa30BaHUs 3aBEpIIACT
Ouonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacIIMpeHUe U yriyOlieHne 3HaHu
oOyyaromuxcst O JKMBOH TNpUpPOAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Ouojoruw,
AMOPHOJIOTUN U OUOJIOTHM Pa3BUTHsI, T€HETUKHU, CEIEKIMH, OMOTEXHOJIOTHH, IBOJIOLUOHHOTO
YUEHUSI ¥ DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPUEHTHPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TMOCIEIYIONIEMY MOJIY4YEeHHIO OHOJIOrnyeckoro oOpa3oBaHUS B
By3aX U OpPraHU3aLUAX CpelHero npodeccuoHanbHOro oopasoBaHus. OCHOBY €ro CoJepX aHUs
COCTaBIISIET CUCTEMa OMOJOTHMYECKMX 3HAHWH, TOJYYCHHBIX MPH HM3YYCHHUH OOYUJarOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMaTHUYECKHX pa3/ejoB OHOJOTMM HAa YpPOBHE OCHOBHOIO OOUIETO
oOpa3oBanus, B 10—11 kmaccax 3T 3HaHUS MOTY4YarOT pa3BUTHE. Tak, pacIIUpeHbl U YTIyOIeHbBI
Ouonornyeckue 3HaHHUSA O PACTEHUSX, KUBOTHBIX, Tpubax, OakTepusx, OpraHu3Me 4YeloBeKa,
O0MMX 3aKOHOMEPHOCTSIX KH3HH, JOMOJHHUTEIBHO BKIIOUEHBI OHMOJIOTHYECKHE CBEICHUS



MPUKIATHOTO M TMOMCKOBOTO XapaKkTepa, KOTOPhlE MOXKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyoomero Beidopa npogeccun. BozMokHa Takke MHTErpaisi OMOJIOTHYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, TOTYICHHBIMU 00YUJaIOMIUMUCS TIPH U3y4eHUU (DU3HKHU, XUMUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIM MOAXOAbI K M3yueHUIo Ouosoruu. COriacHo MM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HW3y4arOTCS OCHOBBI MOJEKYJISPHOM M KJICTOYHOM OHOJIOTHH,
IMOPHOJIOTUN ¥ OMOJIOTUU Pa3BUTHS, TCHETUKU U CENIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMoNIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce n3y4aroTcsi 3BOJIOIUOHHOE YY€HUE, OCHOBBI SKOJIOTHH U
ydeHue o omocdepe.

VYuebublii npeamer «buonorus» TpU3BaH O00ECIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WUJEH, NPUHLUMIOB W TMpaBWI, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HAaHUW O CTPOCHHUU, MHOTO0Opa3vu U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAy4YHBIX JOCTM)KEHMSIX, COBPEMEHHBIX HCCIICJOBAHUAX B OHOJIOTMU, NMPUKIAIHBIX ACIEKTaX
Ouonoruueckux 3HaHWM. {15 pa3BuTUS U HoJAepkKaHUS MHTepeca oOydaromuxcs K OMoyioruu
HapsIly CO 3HAYUTEIBHBIM 00BbEMOM TEOPETUUECKOI0 MaTepuaia B COACPKAHUH MPOrPAMMBI IO
OHOJIOTUHN TPETyCMOTPEHO 3HAKOMCTBO C HMCTOpPUEH CTAaHOBIEHHUS M Pa3BUTHS TOW WIM HHOMN
o0acTi OMOJIOTHH, BKJIAJOM OTCUECTBEHHBIX M 3apYOC)KHBIX YYEHBIX B PEUICHHWE BAKHEUIIMX
OHMOJIOTUYECKHUX M HKOJIOTHUECKUX MTPOOIIEM.

Llenp u3yuenus yuebnoro npenmera «buosiorus» Ha yriayOn€HHOM ypoBHE — OBIa/ICHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pasHoro paHra u npuoOpeTeHre YMEHH MUCTOIb30BaTh 3TH 3HAHUS B (POPMUPOBAHUH HHTEpEca
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NeATeTbHOCTH, CBI3aHHOW C OMOJIOTHEH, WU K
BbIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHHUS OMOJIOTHYECKOro 00pa30BaHuUs.

JlocTtrxenne 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOon€HHOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOCHHE  OOYYalOIMMHUCS  CUCTEMbI  OMOJIOTMUECKMX 3HAaHMM: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIICMIMIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTABJISIFOLIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYH) KapTHHYy MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPTaHu3M, TMOMYJISIHS, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOYyYarmoIMXCSi C  METOJAaMHU  TO3HAHUA  JKUBOH  MPHUPOJBI:
MCCJIEIOBATEILCKUMU METOAaMU OMOJIOITMYECKUX HayK (MOJIEKYJISIpHOU U KJIETOYHON OMOJIoruH,
HMOPHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTHH U CUHTETHYECKOMN
OMOJNIOTHH,  TMAaJEOHTOJOTMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIEIOBaHUN B J1a0OpaTopuu M B Mpuponae (HaOioJaeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIU3UPOBATH U
UCIOJIb30BaTh OMONIOTUYECKYI0 HH(POPMAIINIO; TTOJIb30BATHCSI OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIMKOW; yCTaHAaBIUBaTh CBSI3b MEXAY pa3BUTHEM OWONOTHH U  COIHAIBHO-
HSKOHOMHUYECKUMHU M HKOJIOTUYECKUMHU MPOOJIEeMaMH 4YelIOBEYEeCTBA; OIIEHMBATh IOCIEIACTBHS



CBOEH JCATEIBPHOCTH 10 OTHOUIEHHUIO K OKpPYXaloled MPUPOTHON cpene, COOCTBEHHOMY
3JI0POBBI0 U 370POBBIO  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBATH M COOMIOJATH MeEpBI
npodMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuil, MpaBuia MOBEACHUS B MPUPOAE U 0OecreueHus
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIUAWHBIX CHUTYyalUsX MPUPOIHOIO U
TEXHOICHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayudHble OTKpPBITHS B 001acTu
OuoJjoruu;

pasBUTHE y 00YYAIOLINXCS MHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOieMaMu, METOJI0JIOTHEeN OHMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HCCICAOBAHUM, peIIeHus] OWOJIOTMYECKUX 33134, MOJACIHPOBAHUS
OMOJIOTUYECKUX 00BEKTOB U IPOIIECCOB;

BOCIIHTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMsS K JKUBOHM MPHUPOJE B LEJIOM U K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTHMYECKOH, TIE€HETHUYECKON
IPaMOTHOCTH, OOILIEH KyNbTyphl MOBEIEHUS B NPUPOJAE; WHTETPALUH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00yJarIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAONOIB30BAHUN
(cobmroneHne TpaBWJl TIOBEJICHUS B IPUPOJIC, OXPaHbl BHUIOB, AIKOCHUCTEM, Oumochepsl),
COXpaHEHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOMIMX JIOJEH (COONIOACHUS Mep
npopMIaKTUKK  3a00JieBaHMUM,  oOecrieueHre  O€30MAaCHOCTH  KU3HENEATCIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX MIPUPOIHOTO U TEXHOTCHHOT'O XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHUE YCJIOBUH JUII OCO3HAaHHOTO BBIOOpAa OOYYAIOUIMMHCS WHIMBHIYaTHHON
00pa3oBaTeNbHONW  TPAaCKTOPHH, CIIOCOOCTBYIOUICH MOCIEAYIOMEMY HPOPecCHOHATHHOMY
CaMOONPEEICHUIO, B COOTBETCTBUU C WHIUBUIYaJbHBIMA MHTEpPECAMH M TOTPEOHOCTIMU
peruoHa.

OO01iee ymuClIO 4acoB, OTBEACHHBIX Ha H3yuyeHUE OMOJOTMU Ha YIiayOJIE€HHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 wmacce — 102 gaca (3 yaca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hezento).

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISIETCS C YUETOM CIEHU(PHUKH €ro COJEpKAHHUS M HAIpaBICHHOCTH Ha MPOJOJDKEHHE
OMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIOBHEM IpU OOYYEHHUH OWOJIOTMHM HA YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpOBEJCHUE JAaO0OpaTOPHBIX U MpakTH4eckux pabor. Takke yuyacthe oOydalOIIMXCS B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKAX — paboT, TeMaThka KOTOPBIX
OTIpeNieNIIeTCsl YYHUTEJEeM Ha OCHOBE HMEIOIIMXCS MaTepHallbHO-TEXHUYECKUX PECYpCoB U
MECTHBIX MIPUPOIHBIX YCIOBUH.

COJAEP)KXAHUE OBYUYEHMUSI
10 KJIACC

Conepxanue TNpPOTrpPaMMBl,  BBIIECIEHHOE  KYpCcugom, He BXOAUT B  TPOBEPKY
rocynapcTBeHHoU utoropoi arrecranuu (I'HA).

Tema 1. buoJsiorusi kKak HayKa

CoBpeMeHHass OMOJIOTHSI — KOMITJIEKCHas Hayka. KpaTkast mctopusi pa3BuTHs OHOJIOTHU.
buonorndeckne Hayku M u3ydaemble UMHU TpoOiieMbl. DyHIaMEHTAlIbHbBIE, MPHUKIAAHbIE U
MOKCKOBBIE HAYYHBIE UCCIIEIOBaHUS B OMOJIOTHH.



3HavyeHre OWOJIOTHM B (POPMHUPOBAHWK COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI
mupa. [Ipodeccun, cBs3aHHble ¢ Ouonorueid. 3HaueHHWEe OHONOTMUM B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIHLMHE, CEIbCKOM XO34MCTBE, IPOMBIIIJIEHHOCTH, OXPaHE
IIPUPOJBIL.

JdemoHcTpauMu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mengnens, B. W. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. W. Baswios, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

TabGnuupl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HaykaMm», «CucreMa OMOIOrMYEeCKUX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeamer uydeHus onosorur. CBOMCTBa JKUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOIO COCTaBa, IUCKPETHOCTb M LEJIOCTHOCTb, CIIOKHOCTh W  YHOPSALOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb,  CAaMOOpPraHM3alus, CaMOBOCIIPOU3BEICHUE,  PA3APAKUMOCTD,
U3MEHYHMBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHM3allMd JKHUBBIX CHCTEM: MOJIEKYJIAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHU3MEHHBIN, HOIYJIALIMOHHO-BUI0BOM, HKOCUCTEMHBIN (OmoreoneHOTHYECKUIT),
ouocdepupiid. [Ipormeccsl, MPOUCXOASIINE B KHUBBIX cucTeMax. OCHOBHBIE MPHU3HAKH YKHBOTO.
Kuzsp kak popma cymectBoBaHus Marepuu. Hayku, uzydaromiye *UBbl€ CUCTEMbI HA PAa3HBIX
YPOBHSX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Metoabl Ouonornyeckoil Hayku. HaGmronenue, nsmepeHue,
DKCIIEPUMEHT, CUCTeMaru3anus, MeraaHanus3. [IoHsaTME O 3aBUCMMOM M HE3aBUCHMOU
nepemenHo. IlmanupoBanume skcnepumenta. [locraHoBka u mposepka rumnore3. Hynesas
runotesa. [loHsTHe BHIOOPKHU U €€ 0CTOBEepHOCTh. Pa3dpoc B Ononorndeckux JaHHbIX. OreHKa
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yJbTaToB. [IpUunHBI MCKaXEHUS PE3yabTaTOB HKCIEPUMEHTA.
IIoHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL U

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «buonornyeckue CcUCTEMBI»,
«CBoiiCTBa )XKMBOW MaTepun», «YpOBHU OpPraHU3alluy >KUBOM NMPUPOAb», «CTpOEHNE JKUBOTHOM
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIOBEYECKOTO0  OpraHu3May,
«buoreorienos», «buochepan, «MeTo bl U3yUESHUS JKUBOU MPUPOJIBI».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE /s TPOBECHUS HAOIIOACHUH, H3MEPEHNUH,
DKCIIEPUMEHTOB.

IIpakTuyeckas padora «Vcnonb30BaHME pPa3IUYHBIX METOJOB IPHU H3YyYEHUH MKUBBIX
CUCTEMM.

Tema 3. buonorus KjieTrku

Knerka — cTpykTypHO-(YHKIMOHAIbHAS €IUHULA KUBOTO. VICTOpHS OTKPBITUS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIIETOYHOUN TEOPHH.

MeTtoapl MOJEKYISIPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONMS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHnnanbHOe  LEHTpUYTHPOBAHMUE,
KYJIbTUBUPOBAHUE KJIETOK. M3yueHue DuKcuposanHvix Kiemox. DIEKTPOHHAS MHUKPOCKOIIHSL.
Koungoxanvnasa muxpockonus. Bumanvhoe (npusxcuznennoe) uzyyeHue Kiemox.

JleMoOHCTpan U

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



Tabmumpl 1 cxembl: «CBETOBOMH MHKPOCKOI», «IJIEKTPOHHBIA MHUKPOCKOI», «Mcropus
pa3BUTHS METOJI0OB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHMKpPOIIpPENapaTbl PACTUTENbHbBIX, KUBOTHBIX U
OaxkTepuaIbHBIX KIETOK.

IIpakTuyeckasi padora «l3ydyeHue MeTOHOB KJIETOUYHOH Omosiormu (Xxpomarorpadus,
anekrpodopes, nuddepennuanpaoe nearpudyruposanue, [1ILIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XHUMHYECKUHN COCTaB KJIETKU. Makpo-, MUKpPO- U yJIIbTPaMUKpPO3JIeMEHThI. Boaa u e€ poib
KaK pacTBOPUTENS, pPEareHTa, y4dacTUe B CTPYKTYPUPOBAHHUU KIIETKH, TEIUIOPErYIISLIUN.
MuHepaJibHbIE BEIIECTBA KJIETKHU, UX OHMOJIOrHYecKasi pojb. Pojib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckue BelleCTBA KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB 6enkoB. CTpykTypbl OenkoBoi Mojekyinbl. IlepBuuHas cTpykTypa Oenka, mentugHas
CBs3b. BTOpuuHas, TpeTuyHas, yeTBepTUYHAs CTPYKTyphl. [leHatypamus. CBoiicTBa OenKoOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkun 6enkoB. [lpuonut.

VYrneBoabl. MoHOcaxapuibl, IuUcaxapuabl, OJIMrocaxapuibl M mnojucaxapuabl. OOmui
IUIaH CTpPOeHUsT U (U3UKO-XMMHUYECKHE CBOMCTBa YriieBoAoB. buonoruueckue QyHKIUN
YTJIEBOJIOB.

Jlummael.  TmapoduneHO-THApOdOOHBIE  cBoiicTBa.  Knaccudukanmss — aummmoos.
Tpurnunepuasl, GochomunuIbl, BOCKH, cTepousl. buonornyeckne Gpynkunu aumuaos. O0mue
CBOICTBa OHMOJOTMYECKMX MeMOpaH — TEKy4YecTb, CIHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIyIPOHULIAEMOCTb.

Hyxneunosbie xucnotel. JIHK u PHK. Ctpoenune nykiienHoBbIX kuciaoT. HykieoTuusl.
[Mpunmun kommementapuoctu. [Ipasuno Yapradda. Crpykrypa AHK — nBoiinas crupaib.
Mectonaxoxaenue u ouonornueckue ¢pynkuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Crpoenue moinekynsl AT®. Makpospruueckue cBsizu B mojekyine AT®. buonornueckue
¢byaknun  AT®. BoccTaHoBIeHHBIE TICPEHOCUYMKH, HX (QYHKIUH B KIETKe. /[pyeue
HYKaeo3uompugocgamol (HT D). CexBennpoBanue  JIHK.  Memoow  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHE U OMOPHU3UYECKUE HCCIEOBAHUS COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYpbl Ouomonekyl. Moodenupoeanue cmpykmypovl U @QYHKYui
Ouomonekyn u ux Komniekcos. Komnvromephuiti Ousaiin U OpeanuyecKuti cCunme3s 6UOMONEKY U
UX HENPUPOOHBIX AHATI0208.

JleMoHCTpan U

[Toptpersr: JI. [Tonunr, [x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, @. Caurep, C.
IIpy3unep.

[uarpammsl:  «PacmpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLEN.

Tabmunel u cxembl: «llepuonuyeckas Tabauna XUMHUYECKHX 3JIEMEHTOB», «CTpoeHune
MOJIEKYJbl BOAb», «BemectBa B cocraBe oOpraHu3MoBy», «CTpoeHHE MOJIEKYNbl Oelkay,
«CTpyKTYypbl OenKOBOW MOJEKYIb», «CTpoeHHE MOJEKyd YrieBoAoB», «CTpoeHHEe MOJEKYI
IununoBy», «HykienHoBble KUCIOTHIY, «CTpoeHHE MOJIEKYIBl ATD».

O6opynoBaHue: XuMUYecKasi Iocyia 1 000py1oBaHHe.

JladopaTropnas padora «OOHapykeHHE 0ETKOB C TOMOIIBIO KAaUeCTBEHHBIX PEAKITUI».

JlabopaTopnas pabora «liccienoBaHne HyKIEMHOBBIX KUCIIOT, BBIJIEIECHHBIX U3 KIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. CtpoeHue u GyHKIMH KIETKH



Tunsl KIETOK: 3yKapuoTHYecKass U Mpokapuotuyeckas. CTpyKTypHO-(GYHKIIMOHAJIbHBIE
00pa3oBaHUS KIETKH.

CtpoeHre TMpOKapUOTHUYECKON KiIeTku. Kietoynas creHka OakTepuid u  apXemu.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPHOTUYECKUX KIETOK. MecTto u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenrie 1 (HyHKIIMOHHPOBAHUE dYKapHOTHUECKOW KieTkH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHuecKod MeMmOpaHbl. TpaHCIOPT BEHIECTB 4epes
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbBIN (muddysus, obOneruéHnas auddysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). ITomymponumiaemocth MemOpanbl. PaGoTa
HATPUII-KaJIMeBOro Hacoca. DHAOIUTO3: MUHOIUTO3, (parounTo3. Dx3ounuTo3. Kinerounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEeHHM, TpHOOB.

[uromnaszma. I{uto3ons. [luTockener. JIBukeHwe nuTomiazMbl. OpraHousibl KJIETKH.
OnHomMeMOpaHHBIC OpraHOMIBI KJICTKU: dHaoIazMarnueckas cetb (OIIC), anmapar I'onbmkw,
JM30COMBI, UX CTpOeHHE U (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOWUIOB KIIETKH.
CrtpoeHue rpaHylsipHOrO peTukyinyma. Mexanusm wuanpasnenus 6enkos 6 OIIIC. Cunres
pactBopuMbIX  OenkoB. CuHHTE3  KJIETOYHBIX  MeMOpaH. [nmagkuii  (arpaHynispHBIi)
SHJOIIa3MaTHUeCKUi peTukyiayMm. CekpetopHas QyHkuus anmnapara [onbmxu. Moougurayus
benxos 6 annapame I onvoorcu. Copmupoexa 6enkos 6 annapame I onb0dcu. TpaHCTIOPT BEUIECTB
B KJeTKe. Bakyonu pacturenbHbIX KieTOK. Kiterounslil cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWUIBI KJIETKH: MHUTOXOHIPUHU, MIACTHABL. [Ipoucxooicoenue
mumoxonopuui u niacmuod. Cumbdbuocenez (K.C. Mepeowckosckuii, JI. Mapeynuc). CTpoeHue u
GyHKIMM  MUTOXOHApUM © TutacTuia. l[lepBUuYHBIE, BTOPUYHBIE W CIOXKHBIC TUIACTHIBI
(OTOCUHTE3UPYIOUINX 3YKApUOT. XJIOPOIUIACThl, XPOMOIUIACThI, JIEHKOIUIACTHI  BBICILIUX
pacTeHuil.

HememOpanubie opranouzsl kinetku CTpoeHue u (yHKIIUU HEMEMOpPaHHBIX OpPraHOHIO0B
KIeTku. Pubocombl.  Ilpomesicymounvie  guramenmol. MukpopuiaMeHTbl. AKmuHogvle
Muxkpogpunramenmol. MBblIEUHBIE KIETKU. AKMUHOBbIEe KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpybouku. Krerounsiit mentp. CTpoeHHe U [BIKEHHE IKIYTHKOB M PECHHUYEK.
MuxkpoTpy6ouku nutorasMel. Llentpuons. benku, accoyuuposannuvle ¢ Mukpoguramenmamu u
Mmukpompyboukamu. Momopmwie 6enxu.

Anpo. OOosouka sapa, XpOMaTUH, KapuOILIa3Ma, SAPBIMIKU, UX CTPOEHUE U (YHKIUU.
SAnepusiii 6enkoBbIit MaTpukce. [IpocTpaHCTBEHHOE PACHOIOKEHHE XPOMOCOM B MHTEp(azHOM
anape. Jyxpomamun u eemepoxpomamur. belku XpoMmMaThuHa — TUCTOHBL. J{uHamuxa s0epHou
06on0uKkU 8 Mumose. foepHuiil mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEpUCTUKAa  KIETOK  JYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmumpl 1 cxembl: «CTpOEHHE DSYKAPUOTHUECKOW KIETKW», «CTpOeHHEe KUBOTHOM
KJIeTKN», «CTpOE€HHE PACTUTEIBHON KIeTKN», «CTpoeHne MUTOXOHApUW», «SAapo», «CtpoeHue
MPOKAPUOTUYECKON KIIETKH.

O6opynoBaHue: CBETOBOW MMKPOCKON, MHKpPOIpernapaTbl PacTUTEIbHBIX, KHUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0akTepualbHbIX KJIETOK.

Jlaboparopnasi padora «/3yueHre CTpOCHUSI KJIETOK PAa3IMUYHbIX OPTAHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBD».



JlaGoparopHnasi padora «VcciegoBaHue IIa3MoIM3a U JEIMJIa3MOJIM3a B PACTUTEIbHBIX
KJIETKaxX).

IIpakTuyeckas padora «/3yueHue ABMKEHUS UTOIIA3MbI B PACTUTEIIBHBIX KIETKAX.

Tema 6. O0MeH BelecTB M NPeBPallleHUE IHEPTUN B KJIETKe

AcCUMWIISIMS U TUCCUMUIISILIUS — JIBE CTOPOHBI MeTabonn3ma. Tumbl oOMeHa BEelecTB:
aBTOTpOGHBIH M  TeTepoTpoHBIA. YyacTue Kuciopoga B OOMEHHBIX — Ipoleccax.
Ounepreruyeckoe oOecrieueHne kieTku: mpespamenne AT® B oOMeHHBIX THpoleccax.
@DepMeHTAaTUBHBIM XapakTep peakluid KIETOYHOro Merabonu3ma. PepMeHThI, X CTPOEHUE,
cBoiictBa u mexanusMm peiictBus. Kodepmentsl. Orinnuns ¢(epMEHTOB OT HEOPTraHUYECKHX
KaTaJgu3aToOpoB.  bEeNKU-aKTUBATOPbI ©W  OCIKU-UHTHOUTOPBL.  3aBUCUMOCTH  CKOPOCTHU
(epMEHTATUBHBIX PEAKIMi OT Pa3INYHbBIX (PAKTOPOB.

[lepBrUYHBII CHUHTE3 OPraHMYECKHUX BELIECTB B KieTke. DoTocuHTE3. AHOKCUEHHbIU U
oKcueenHvlll  pomocunmes y obaxmepuu. Cseemocoduparowjue nuemMeHmsl U NUSMEHMb
peakyuonnoz2o yeumpa. Ponp xmnopomnactoB B mporecce GoTtocunTe3a. CBETOBas U TEMHOBas
dazpl. @omoovixanue, Cz., Cs. u CAM-munvt pomocunmesa. IIpogyKTUBHOCTD (DOTOCHHTE3A.
Bnusinue paznudabix pakToOpoB Ha CKOPOCTh GOoTOCHHTE3a. 3HaUeHHEe (OTOCUHTE3A.

XemocuHTte3.  PazHooOpasme  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOIIHE
OakTepuH, )Kene300aKTepuu, cepodaKTepun, BOJOPOIHbIE OaKTeprH. 3HAUCHHE XEMOCHHTE3A.

AHa’poOHBIe opraHu3Mbl. Bunsr Opoxkenus. [IpomyKkTel OpOXKEHUSI U WX HCIOJIb30BaHUE
YeNIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTHMH M BO30YAMTETH
Oone3Hei.

AdpoOHBIE OpraHu3MBl. JTambl HEpPreThdeckoro obMeHa. I[loATOTOBUTENBHBIN JTarl.
['mukonu3 — 6eCKUCIOPOAHOE PACUIETNIEHUE TIIFOKO3bI.

buonoruueckoe okucieHue, WM KIETOYHOE JAbIxaHue. Ponb MUTOXOHIpUN B mpoleccax
ouonoruueckoro okucienus. Luxinuyeckue peakuuu. OkucnutenbHoe GochoprinpoBaHue.
Ouepeusi membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmaswl. llpenMyiiectBa a’poOHOro mnyTu oOMEHa BEIIEeCTB Tepel] aHa’POOHBIM.
O} PeKTUBHOCTH SHEPTETHIECKOTO OOMEHA.

JleMoHCTpan U

[Toprpetsr: [Ix. [puctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmumpel 1 cxembl: «DOTOCHHTE3», «JHEpPreTudecKkuit oOmen», «buocuHTe3 Oenkay,
«Ctpoenue GepMeHTa», «XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYA0BaHKE JUIsl IPUTOTOBJIEHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEIapaToB.

JlabopaTopnasi pabora «lI3ydeHune KaTaJUTHUYECKON aKTUBHOCTH (EpMEHTOB (Ha
MpUMepe aMHIIa3bl MM KaTanas3bl)y.

Jladoparopnasi pabGora «/3yuenue (QepMEHTATUBHOTO paCIICIJICHUs TMEePOKCUIA
BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTopnasi pabora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3A M XEMOCUHTE3a.

JlaGopaTopnasi pabora «CpaBHEHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBenHast uHgopMauus U peaju3anus e€é B KJeTKe

Peakun matpuyHOTO cHMHTE3a. [IpUHITMIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUIHOTO
cuHTe3a. Peanmmsamnus HaciencTBEHHOW wWHQOpManuu. [eHeTHYeckuii Ko, €ro CBOWCTBA.
Tpanckpunuus — matpuunblii cunTe3 PHK. [IpuHIUIBI TpaHCKpUNIIMKM: KOMIUJIEMEHTAPHOCTb,



AHTUNAPAJUICIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 ayxapuomuueckot
kiemxke. Hexooupyrowue PHK.

Tpancnsus u e€ srambl. Yyactue TpancnoptHeix PHK B OuocuHTese Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemennvie npedcmasnenus o cmpoeHuu ceHog. OpraHuzanusi reHoMa y MpoKapuoT U
9YKapHOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [umote3a omepona (. XKaxo0, XK.
Mano). MonekynapHvle mexanuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuma 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHBIX mpoiieccoB B kieTke. Kierounslii romeocTas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U 0OJIUratHele napasutbl. CTpOeHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwviii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
uHmezpasa.

BupycHbpie 3a0osieBaHuMs 4eloBeKa, JKMBOTHBIX, pactenmit. CIIMJ, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
Gdynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpaLuu

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

Tabmuet u  cxembl: «buocuHTe3 Oenka», «['eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. /KuzHeHHBbIH UK KIETKH

Knetounslii nuki, ero mepuoisl u perymsauus. Mutepdaza u muro3. OcoOeHHOCTH
poleccoB, nporekaromux B uHTepdase. [logroroka kietku k aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M IOCTCUHTETUYECKUN (IPEMUTOTUYECKUN) MEPUOIbI
UHTEP(PA3HI.

Matpuunsiii  cuntes  JIHK -  pemnmukanmsa. [lpunnunsr  permmmkanmm — JTHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUIEIBbHOCTh. MexaHusm
permukammu - JIHK.  Xpomocomsbl. Crtpoenne xpomocoMm. Temomepsl u  Ternomepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KApUOTHUIl. JIMIJIOWIHBIA M TariouJHbIA HAO0OPHI XPOMOCOM.
I"'omonornunslie XxpoMocomsl. [10710BbIE XPOMOCOMBI.

Henenune kinerkn — mMuto3. CTagum MHUTO3a W NMPOUCXOSALIME B HUX MpPOLECCHl. THUIIbI
muto3a. Kaprnokunes u nurokunes. buongornueckoe 3HauyeHre MUTO3a.

Perynsuus MuroTnueckoro uukia kietkd. [Iporpammupyemast kietodHas rubenp —
arornTos.

Knerounoe s1po, XpoMocombl, (QyHKIIMOHAJIbHAS TeHOMUKA. Mexanusmul npoaughepayuu,
ougpepenyuposxu, cmapenus u cubeau kiemox. «L{ugposasn knemrka» — obuounghopmamuuecxue
Mooenu HYHKYUOHUPOBAHUS KIeMKU.

JleMoHCTpanun

Tabmuiel u cxembl: «KU3HEHHBI UK KIETKW», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukanms JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpoIpenaparbl: «MHTO3 B KIETKax KOpeulika

JTyKay.
JlabopaTopnasi padora «l3yueHne XpoMOCOM Ha FOTOBBIX MUKpOIIpENapaTax».



Jladoparopnasi padora «HaGmroneHue MuTo3a B KJIETKaX KOHYMKA KOpelika jyka (Ha
TOTOBBIX MUKPOIMpENapaTax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB. OJHOKIETOYHBIE,  KOJIOHHAJIBHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEIEATEIbHOCTH OJAHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTUcTsl. KojgoHnanbHbIe
OpraHU3MBI.

B3auMocCBA3p 4acTeld MHOTOKJIETOYHOTO Opranu3Ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB.
Opranusm Kak enuHoe nesoe. I'omeocras.

Txkanu pacreHwil. Tunbel pacTUTENBHBIX TKaHEW: oOpa3oBaTeibHAs, IMOKPOBHA,
MPOBOASIIAs, OCHOBHAsA, MexaHuueckasd. OcoOEHHOCTH CTpOeHUs, PYHKUUNH U PacIOIOKEHUS
TKaHEW B OpraHax pacTeHUH.

TkaHu JKMBOTHBIX M  4YeJOBEKAa. TUNbl KUBOTHBIX TKaHEW: ANUTENUANIbHASA,
COCIMHHUTENbHAS, MbIlIeyHas, HepBHAas. OCOOCHHOCTH CTpPOEHUs, (PYHKIMH W PaCIIOI0KECHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHble U reHEpPATUBHBIE OpraHbl pacTeHuil. Opraubl U CUCTEMbl OPTaHOB
JKUBOTHBIX U 4yesoBeka. DyHKIMU OpraHOB ¥ CUCTEM OPIaHOB.

Omopa Tema opranusmoB. Kapkac pacrenuit. CkeneTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHUI ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS
KOCTEM.

JIBuKeHHE OpraHuM3MOB. JIBMKCHHWE OJHOKJICTOYHBIX OPraHW3MOB: aMEOOHIHOE,
JKI'YTUKOBOE€, PECHUYHOE. /[IBM)KEHHE MHOIOKJIETOYHBIX PpAaCTEHUN: TPONM3MBI M HAaCTHH.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX M YeJIOBEKa: MbllieyHas cucreMa. Pedrnexc. CkeneTHbie
MBIIIIBI U UX paboTa.

IIntanne opranmsmos. Ilormomenyre BOJbI, YIIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacreHusAmu. [IutaHue >KMBOTHBIX. BHYTPHUIIOIOCTHOE M BHYTPHUKJIETOYHOE NUIICBAPEHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTENBHOTO TpakTa. llumeBaputenbHble
»kenesbl. [InmeBapuTenbHas cUCTEMa YEI0BEKa.

Hpixanue opraau3mMoB. [[pixanue pactenuid. Jlprxanue >xuBOTHBIX. uddy3us razoB uepes
MOBEpPXHOCTh KiIeTku. KoxkHoe npixanue. JlprxarenbHas moBepxHOCTh. JKabepHoe M JIErOYHOE
JpIXxaHue. JIpIXaHue IO03BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. OBOJIOLHUOHHOE YCIIOKHEHHE
CTpPOEHMS JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTeiabHass cUCTEMa 4eloBEKa. MexaHu3Mm
BEHTWISILIMM JIETKUX Y NTUI U MIIEKONUTaOIuUX. Perynauus npixanus. /{pixaTenbHbie 00bEMBI.

TpaHcnopT BemeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepjue, KpOBEHOCHBIE cOCyIbl M KpoBb. Kpyru
KpOBOOOpAIlleHHs.  OBOJIIOLIMOHHBIE  YCIO)KHEHMSI ~ CTPOEHHS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsiuus.

Boinenenune y opraHusmoB. Beigenenue y pacreHuil. BelneneHue 'y  KUBOTHBIX.
CokparutensHble Bakyoiu. Opransl BelgeneHus. @PuibTpanms, cekpeuuss U oOpaTHOe
BCAChIBaHME KaK MEXaHHU3Mbl pabOThl OPTaHOB BblAeNeHUsA. CBsA3b MOJOCTH Tejla ¢ KPOBEHOCHOM
Y BBLICTUTENBHON CUCTEMaMU. BplneneHne y NMO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [loukw.
Crpoenue u pyHKIHMOHUpOBaHHE HeppoHa. OOpa3zoBaHHE MOYH Y YETIOBEKA.



3ammTa y OpraHu3MOB. 3alluTa y OJHOKICTOYHBIX OpraHu3mMoB. Cropsl OakTepuii U
LMCTBI MPOCTEUINNX. 3aIIMTa Y MHOTOKJIETOUHBIX pacTeHui. Kyrukyna. CpeacrBa naccuBHOM u
XAMHUYECKOM 3a1UuThl. DUTOHIMBI.

3aluTa y MHOTOKJIETOUYHBIX KUBOTHBIX. I[OKpOBBI M MX POM3BOAHBIE. 3alIMTAa OpraHu3Ma
oT OosiesHed. MmMmyHHas cucrema uyesnoBeka. KieTOUHBIE W TyMOpajdbHBIH HMMMYHHUTET.
Bpoxnaéuuelii u  npuoOpeTéHHBIM  cneunpuueckuid UMMyHUTET. Teopusi KJIOHAJIbHO-
cenexktuBHoro ummyHnurera (I1. Opnux, ®@. M. bepuer, C. Tonerara). BocnanutenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOT0O UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUM.

Pa3apaxxuMocTe M perynsauuss y OpraHu3MoB. Pa3ipaxuMoCcTb y OJHOKIJIETOYHBIX
opranusmoB. Takcucel. PazgpaxxumocTs M peryisuus y pacTeHuil. PocToBble BemecTBa U HUX
3HA4YCHMUE.

HepBhas cucrema u pednexkropHas perymasuus y >KUBOTHbIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCIO0XKHEHUE CTPOCHUSI HEPBHOM CHCTEMBI y KUBOTHBIX. OTHensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pedrnexc u pednexropHas nyra. besycnoBuble u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisuuss M SHAOKPUHHAs CUCTEMa >KMBOTHBIX W 4yenoBeka. JKenesbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue TroOpMOHOB. B3auMMOCBs3b HEPBHOU U
SHAOKPUHHOU cucteM. [ unoranamo-runoduszapHas cucrema.

JleMoOHCTpaL U

[Toptpert: NU. II. 11aBnoB.

Tabmupel u cxeMmbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOIOPOCIH,
«baktepun», «lIpocreiimmey, «Opranbl LBETKOBBIX pacTeHuil», «CHUCTEMBI OpraHoB
IIO3BOHOYHBIX KMBOTHBIX», «BHYTpEHHEE CTpOEHHME HACEKOMBIX», «TKaHUM pacTeHun»,
«KopueBbie cucrempr», «Ctpoenue crednss», «CTpoeHHe THCTOBOM miIacTUHKWY», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cuctemay,
«/IpixatenpHass cucrema», «HepBHas cucrema», «Koxka», «Mpiueunas cucremay,
«BpinenurenbHas cuctema», «HIOKpUHHAs cucteMay, «CTpoeHne MbIuby, «MIMMyHUTETY,
«KumeunononoctHele», «CxeMa NUTaHUs pacTeHUN», «KpOBEHOCHBIE CHCTEMBI NTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rujps», «CTpoeHHE IIaHapun», «BHYTpeHHEEe CTPOEHHE J107KIEBOTO
yepssi», «HepBHasg cucrema priO», «HepBHas cucrema marymku», «HepBHas cucrema
npecMmelkaromuxcs», «HepBHas cucrema nrTuny», «HepBHas cucremMa MIIEKONMTAKOLIUXY,
«Hepsnas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBONH MHUKPOCKOIN, MHUKpOIpENnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MHUKpOIIpenaparsl TKaHEW, PaKOBUHBI MOJUTFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTVIOKOXKHUX, KUBBIC
AK3EMILISAPbl KOMHATHBIX PACTEHUM, repOapiy pacTeHUI pa3HbIX OT/AEJIOB, BIAXKHBIE MpEnapaThbl
KUBOTHBIX, CKEJIEThI T03BOHOYHBIX, KOJUIEKIIMK OECII03BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHUE Uil JIEMOHCTPAllMM [OYBEHHOTO M BO3AYIIHOIO TMHMTAaHUS pacTEHHH,
paciienyeHuss Kpaxmaia U OelIKkoB 1oj JeHCTBUEM (epMeHTOB, 00OpyAOBaHUE IS
JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHBIX
JBUKEHHM, MOJIETTN T'OJIOBHOTO MO3Ta Pa3INYHbIX KUBOTHBIX.

JlabopaTopnasi padora «3y4yeHne TkaHel pacTEHUIN.

Jlaboparopnasi padora «/3yueHre TKaHeH )KUBOTHBIX.

Jladoparopnasi padora «/3yueHre opraHoB IIBETKOBOTO PACTCHHSI.

Tema 10. Pa3MHOKeHHe 1 pa3BUTHE OPTaHNU3MOB

@DopMbI pa3MHOKEHHsI OPraHU3MOB: Oecrioyioe (BKIII0Yas BEreTaTUBHOE) U 10JI0Boe. Byl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.



[TonoBoe pasmHoxeHue. llonoBeie KieTkH, Wik TrameTbl. Meio3. Craguu Menosa.
[ToBenenue xpomocom B Meirose. Kpoccunrosep. buonornyeckuii cMbICi MelH03a U TOJIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKMBOTHBIX. IlosioBbIe — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJICTOK.

Om1o10TBOPEHHE W AMOPUOHAIBLHOE Pa3BUTHE >KMBOTHBIX. CHOCOOBI OMIIOJOTBOPCHHUS:
HapyKHoe, BHyTpeHHee. [lapTreHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPUOIOTHs — HayKa O pa3BUTHU
opranusMoB. Mopgoeenes — 00Ha u3 enaguvix npodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Craauu >MOPHOTeHE3a KUBOTHBIX (HA pUMepe JIATyIKH). Jpobienue.
Tunsl apobnenus. [emepmunuposannoe u Hedepmunuposannoe opodnenue. bnacmyna, munol
onacmyn. OCoOOEHHOCTH JPOOJICHUS MIICKOIMTAIONINX. 3apOJBIIICBBIC JUCTKUA (TaCTPYJISAINs).
3akiajKka OpraHoB W TKaHEeW U3 3apOoJbIIIEBBIX JIMUCTKOB. B3auMHOe BiMsiHHE dacTei
pa3BUBAIONIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUIlaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXWUYeCKHX B3aMMOJEWCTBUM reHoB. BimsHue Ha
SMOpPUOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.

Poct m pasButme xuBOTHBIX. [locTamOpuoHaneHbld mepuoj. Ilpsmoe u Hempsimoe
pazButue. Pa3Butne ¢ metamopdo3oM y OECIIO3BOHOYHBIX M IO3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOro W HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunbel pocta XUBOTHBIX. @akTOpbl PETYJSIUU POCTAa KUBOTHBIX U 4enoBeka. Craauu
MOCTAIMOPHUOHAIBHOTO PA3BUTHUSI y KMBOTHBIX M 4esoBeKa. llepuoapl OHTOreHe3a uenoBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUE TPOLECCHI.

Pa3smuoxeHne u pasButue pacteHuid. ['ametrodur m cnopodut. Meio3 B KU3HEHHOM
nukie pacreHuid. OOpazoBaHue cHop B Tpolecce Meio3a. l'ameroreHe3 y pacTeHHUI.
Omnjao0TBOPEHNE M Pa3BUTHE PACTUTEIBHBIX OpPraHU3MOB. JIBOWHOE OIUIOJOTBOPEHHUE Y
I[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryJISIIIUU OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoHCTpan U

[Toptpetsr: C. I'. HaBamun, X. llInemasn.

Tabmuupl 1 cxembl: «BereratnBHOEe pa3zMHOXKEHUE», « TUIBI OECMONIOr0 Pa3MHOXKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXEHHE HBIUIEHb», «Pa3MHOXEHUE TUIIPBDY,
«Meito3», «Xpomocombl», «l'amerorene3», «CTpoeHHE SHULEKIETKH M CIHEepMaTO30HAa»,
«OcHOBHBIE cTaguu OHTOreHe3a», «lIpsmoe u Hempsimoe paszBuTue», «PazBuTHe MaiCKOro
Kyka», «Pa3zButue capanun», «Pa3BUTHE JATYIIKWY, «/[BOIHOE OMIOOTBOPEHUE Y IBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOAOJBHBIX M JABYIOJIBHBIX pacTeHUN», «KW3HEHHBIN UK
MOpPCKOM  KamycTbl», <«JKW3HEHHBII HHUKI MXxa», <«OKU3HEHHBIM LUK MalnopOTHUKAY,
«KW3HEHHBIN LIUKIT COCHBI».

OO6opynoBaHHe: CBETOBOW MHUKPOCKOI, MUKPOIIPENapaThl SUIEKIETOK U CIIEPMaTO30H/IOB,
Mozenb «L UK pa3BUTHS JIATYILIKA Y.

Jlaboparopnasi paGora «/3yueHue CTpOEHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

IIpakTnyeckass padora «BpIsiBICHME TPU3HAKOB CXOJICTBA 3apPOABINICH MO3BOHOYHBIX
JKUBOTHBIX.

Jlaboparopnasi padora «CTpoeHre opraHOB Pa3MHOKEHUS BBICIINX PACTCHUI».

Tema 11. I'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U H3MEHYHMBOCTH OPraHU3MOB



Wcropusi cTaHOBIIEHUS W Pa3BUTHUsI T€HETUKH Kak Hayku. Pabotel I'. Mengens, I'. ne
@®puza, T. Moprana. Pomnb oTeyecTBeHHBIX Y4YEHBIX B pa3BUTUU TreHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenxo, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHA U CUMBOJIBL. ['OMOJIOTMUHBIE XPOMOCOMBI, aJIEJIbHbIE
IEHbl, aJbTEPHATUBHBIE NPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIA INPU3HAK, TOMO3UIOTA,
reTepo3UroTa, YMCTas JMHUS, THOpUAbI, reHoTHMN, (GeHorurn. OCHOBHBIE METOJbl T'C€HETHUKU:
TUOPUAO0IOTHUECKHM, TUTOJOTUUECKHI, MOJIEKYIISIPHO-TE€HETUYECKHIA.

JdemMoHcTpauMu

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . Basunos, A. H.
Bbenosepckuii, I'. 1. Kaprieuernko, H0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! u cxembl: «MeTobl TeHETUKIY, «CXEMBbl CKpEIBaHU».

JladopaTropnas padora «J/Ipo3oduia kak 00bEKT TCHETHUCCKUX UCCIIEIOBAaHUN .

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3us
rubpuaoB nepBoro nokoieHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzaens — 3aKoH
pacuieruieHus Ipu3HakoB. LluToigorndyeckre 0CHOBBI MOHOTHOPUIHOTO CKpemrBanus. [ unoresa
YUCTOTHI FaMeT.

AHanuzupyrouiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep — HaclleZJOBAHMUS.
Pacmensienue npu3HakoB Py HEMTOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHgens — 3aKOH HE3aBUCHMOTO
HacJIeJOBaHMsI IPU3HAKOB. L{uTOI0OrN4YecKrie OCHOBBI IUTMOPUHOIO CKPEIIUBAHMUS.

CuennenHoe HacnenoBanue npusHakoB. Padotel T. Moprana. CrienyieHHOe Hacle10BaHNe
TE€HOB, HAPYIIEHHUE CLETUICHUS MEXAY TeHaMu. XpOMOCOMHas TEOPHUsL HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIH MEXAHU3M OINPEACICHUS Ioja. AyTOCOMBI U IOJIOBbIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. ['eHeTmdeckas CTPYKTypa IIOJOBBIX
xpomocoM. HaciienoBanne Npu3HAaKOB, CIEIUIEHHBIX C ITOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECHCTBHE TIE€HA.
MHoxecTBEHHBIH ayulenu3M. B3anmoneicTBue HeauIeNbHBIX T'eHOB. KOMIIIIEMEHTapHOCTS.
Onucras. [Tonmumepus.

I'eHeTMYEeCKUI KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOJIOTMUECKUX MPOIECCOB, MOBEAEHMS W KOTHUTUBHBIX (yHKUuH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3Mbl B3aUMOJEHCTBUS «XO35MH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkne acreKTbl KOHTPOJIS U U3MEHEHUs HacJleICTBEHHOW nH(popMaluu B
MOKOJIEHUSIX KJIIETOK M OPraHU3MOB.

JleMoHCTpanun

IToprpetsr: I'. Menaens, T. Mopras.

Tabmuupl u cxemsl: «IlepBbiii 1 BTOpO 3akoHBl MeHnens», «Tperuii 3akoH Menpaens»,
«AHanu3upyollee ckpeuuBauey, «HenoiaHoe nomuHupoBanuey, «CLerieHHOe Haclel0BaHHe
NPU3HAKOB y Apo3oduisy, «I'eHeTuka nona», «Kapuorumn yenoseka», «Kapuorun apo3oduis,
«Kapuotun nruus», «MHOKECTBEHHBIN ajulenn3M», «B3anMoaeicTBre reHoB.

OOGopynoBaHue: MOJENb IS IEMOHCTPAIIMN 3aKOHOB €IUHO00pa3us THOPUIOB TIEPBOTO
MIOKOJIEHUSI W PACIICIVIEHUS MPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJIEOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALIMH CLEIUIEHHOTO HACJIEI0BaHMsl IIPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «Jpo3opunay.



IIpakTuyeckass padora «/3ydyeHne pe3ynbTaTOB MOHOTHOPHUIHOTO CKPEUIUBAHUS Y
JPO30(HITBD».

IIpakTnyeckas padora «M3ydeHue pe3yabTaTOB AUTMOPUIHOTO CKPELIMBAaHUSA Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopnelictBue reHotuna u cpeasl npu GopmupoBaHuH (eHoTuna. V3MEeHUYMBOCTH
npusHakoB. KauecTBeHHble 1 KOJMYECTBEHHBbIE IPU3HAKU. Buabl  HM3MEHYMBOCTH:
HEHACJICACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYUBOCTb. Ponib cpeabl B (hopMUpPOBaHUM MOIUGUKALMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuaunoHHbIH psii M BapualmoHHast kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

I'enoTunuueckass u3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
FeHOTUITNYECKOW M3MEHYMBOCTU: KOMOMHATHBHAS, MyTallUOHHASI.

KomOuHaTuBHAsT M3MEHUYUBOCTh. Mel03 M TIOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOM
U3MEHYMBOCTU. POJIb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJAHUU T€HETHUECKOTO pa3HooOpa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyTtanonHass W3MEHYMBOCTb. BHIbI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W UWHAYLUPOBAHHbIE MYyTalUHU. SIAepHble M LUTOIUIA3MATUYECKUE MYTallUU.
ComaTtnueckue M 1oJjioBble MyTauuu. lIpuumHbBl BO3HUKHOBEHHUS MyTauuid. MyTareHbl U UX
BJIMSIHME HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAlMOHHOTO Ipouecca. 3aKOH FOMOJOTHYECKHX
psangoB B HacneacTBeHHOM wu3MmeHunBoctd (H.M. BaBunoB). BuesnepHas HM3MEHUHMBOCTH U
HACJIEJACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEMUYECKUX (QaKmopoe 6 HACIe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JdeMoHcTpannn

IToptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuupel 1 cxembl: «Buasl n3mMeHUnBOCTH», «MoOAM(UKAIMOHHAS W3MEHUUBOCTbHY,
«KomOuHaTuBHast ~ u3MeHUUBOCTH»,  «Meio3»,  «OmnogoTBopeHue»,  «l'eHeTnueckue
3a005ieBaHUS YellOBeKay, «Buapl MyTammii.

O6opynoBaHue: *uBble U repOapHble 3K3EMIUISIPbl KOMHATHBIX PAcTeHHM, PHUCYHKHU
(dotorpadun) >KMBOTHBIX C PA3JIMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnass padora «MccrnemoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAIIMOHHOM
M3MEHUYUBOCTHU. [TocTpoeHne BapuallMOHHOTO psifia U BapUallMOHHOW KpUBOM.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKPOIpPENapaTax)m».

Tema 14. I'eHeTnka yejioBeKka

Kapuotun uenoseka. MexayHapoaHas Iporpamma HCCIIEJOBaHMS TI'€HOMa 4YeJIOBEKa.
Metonbl U3yueHHs] TEHETUKH YeJIOBEeKa: T'€HealloTMYeCKUi, OJIM3HENOBbIH, [IUTOreHEeTUYECKHH,
HNOMYJISIIIMOHHO-CTaTUCTUUECKUH, MOJEeKyJIsspHO-reHeThueckuil. COBpEeMEHHOE OmpeJeeHne
TeHOTUIIA: TOJTHOTEHOMHOE CEKBEHUPOBaHUE, TEHOTUIIHPOBAHKE, B TOM 4Hciie ¢ nomoiisko [T1P-
aHanu3a. HacnencrBennsle 3a00s1eBaHus YeaoBeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YeTIOBEKA.
bonesnn ¢ HaciencTBEHHOM NpPeapacloyioKEHHOCThIO. 3HAYEHUE MEAMIIMHCKONW TIE€HETHKH B
MPEIOTBPALICHUN U JICUEHUU TeHETHYECKHUX 3a0ojieBaHUM 4YesnoBeka. MeauKo-TeHEeTHYecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKHU. [IOHATHE «T€HETHYECKOr0 Ipy3a». DTHYECKUE aCIIEKThI
UCCIIEIOBaHUN B 00JIACTH PElaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.



['enernyeckue (HakTOpbl MOBBIIMIEHHON YYBCTBUTEIHHOCTH YeJIOBEKa K (PU3NYECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpyKarouleil cpenbl. I'eHeTmueckas IpenpacrnoiokeHHOCTh
YeJI0BEKA K ATOJOTUSIM.

JdemoHcTpauMu

Tabmuupl u cxembl: «Kapuorun uenoBekay, «MeToabl U3ydeHHs] TE€HETUKHU UYEIOBEKay,
«["enernueckue 3a00JIeBaHUS YEIOBEKA.

IIpakTHyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOIN.

Tema 15. Cesiekniusi OpraHu3MoB

JoMecTukanusi U CeJIeKIUs. 3apOoXKJICHHUE CEJIEKIMM W JoMecThkanuu. Ydenue H. .
Bagunosa o LleHTpax mpouCcXOXACHUSI 1 MHOT000pa3us KyJabTYpHBIX pacTeHuil. Ponb cenexkumu
B CO3JaHUM COPTOB pacTeHUW U MopoA KUBOTHbIX. CopT, mopoga, IITaMM. 3aKOH
TOMOJIOTUYECKHUX PSAOB B HacieACTBeHHOM m3meHunBoctu H. M. BaBunosa, ero 3HaueHue s
CEJIEKIIMOHHOM paboTHI.

MeTto1bl ceneKIMOHHOM paboThl. MIcKycCTBEHHBIN OTOOP: MAacCOBBIN U MHJIMBUyaJbHBIM.
Oranbl KOMOWHAIIMOHHON CeJIeKIMH. VICTbITaHWe MPOW3BOAMUTENCH MO MOTOMCTBY. OTOOp 10
TEHOTHUITY C MMOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C MOMOIIBIO aHATH3a
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanuanvoHHBIN 1
XUMHYECKH MyTareHe3 KaK MCTOYHHUK MYyTaluld y KYyJbTYpHBIX (OpPM OpPraHHU3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekomOuHaHTHbIX JIHK mus
MOJIyYEHUSI UCXOJTHOTO MaTepHalia Jisl CEJIEKIUU.

[Tonyuenne mnonumionnoB. BuyrpuBumoBas rubpuausauus. biaU3KOpoACTBEHHOE
CKpeliyBaHue, Wik UHOpuauHT. HepoacTBeHHOE ckpeluBaHue, Wik ayTOpuauHr. I'ereposuc u
ero mnpuuuHbl. Vcmonb3oBaHue rerepo3uca B cenekiuu. OtraanéHHas ruOpuUaU3alus.
[Ipeogonenue Oecruioguss MEXBHIOBBIX T'HOpUAOB. JIOCTHMKEHHS CENEKIMHM pPACTeHUH U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHue U HU3y4YeHHE T€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHUN M MX JIHUKHX
poauueil A co3/1aHusl HOBBIX COPTOB M TMOPUIOB CENIbCKOXO3HCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpaeieHue 2eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHBIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIYUULeHUs CYUeCmBYIOWUX U CO30aHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUcie ¢ NPUMeHEeHUeM COBPEMEHHBIX MemOo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoell u
NnepCcneKmuBHbIX MexHOI02UlI.

JleMoHCTpan U

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabnuubl 1 cxeMbl: «L{eHTpbl IPOMCXOXKAEHUS U MHOT00Opa3usi KyJIbTYPHBIX pacTeHHiD»,
«3aKOH TOMOJIOTMYECKHMX PSAJOB B HACIEACTBEHHOW W3MEHYMBOCTH», «METOIBI CENEKIUN»,
«Otnanénnas rubpuanszanus», «MyTtareHes».

Jladoparopnasi padora «/3ydeHrne COpTOB KYJIbTYPHBIX PACTEHHUU M TOPOJ JOMAIITHHUX
KUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOZ0B CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypeusi «OCHOBHBIE METObl U JAOCTH)KEHUS CEJEKIMU PAacTeHUM U KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAaHLUIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIN y4acTOK, B TEIJIMYHOE
XO035ICTBO, B JIAOOPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BHOTEeXHOJIOTUA M CHHTeTHYeCKasi OMOJIOr U



OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTHMHM, — KIJIETOYHbIE U TKaHEBbIE KYJIbTYpHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepucTUKa. TpaauiuoHHas OWOTEXHOJIOTHS: XJebomeueHue,
MOJIy4eHUE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoouonorndeckuii cunte3. OObEKTHI
MUKpoOurosornyeckux TexHosoruii. [I[pousBoactso Oenka, aMUHOKUCIOT U BUTAMHHOB.

Co3maHve  TEXHOJOTMM M MHCTPYMEHTOB  LEJICHANpPABICHHOTO  W3MEHEHUs U
KOHCTPYMPOBAHHUsI T€HOMOB C LI€JIBIO IOJy4YE€HUsI OPTaHU3MOB M UX KOMIIOHEHTOB, COJEp KaIHUX
HE BCTPEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Kinerounas nHxxeHepus. MeToapl KynbTypbl KJIE€TOK M TKaHEH pPacTeHUN WU >KMBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuauzanus U cOMaTHYecKHil smOpuorenes. Mcmonb3oBanue
TaliOUJI0B B CEIEKUUU DPACTeHUH. [lonyuenue MOHOKIOHANbHbIX anmumen. Fcnonvsoseanue
MOHOKIOHANbHBIX U NONUKIOHATLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIMsT SHMLEKIETOK M KIOHUPOBAHUE >KUBOTHBIX. MeTOJ TpaHCIUIAHTAUUU SIIep
KIETOK. Texuonocuu 0300poeieHus, KyIbmMueUpOBaHUus U MUKPOKIOHAIbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs1 U T'€HHast MHXkeHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYHMPOBAaHHUE
pexombunanTHeix JIHK. Co3z0anue mpanceennvix opeanuzmos. JIOCTHRKEHHS] U TEPCHEKTHBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. ODKOJIOTUYECKHE M OSTHYECKHE MpoOJieMbl TeHHOU
WHXEHEPUU.

Menumuackue onorexnonorun. [loctrenomHuas mudposas menunuHa. [TIP-muaraocTuka.
MeTa0010MHBIN aHAINU3, TEHOLIEHTPUUECKUN aHAIIU3 MPOTEOMa YeIOBeKa JIJIsl OLIEHKH COCTOSHUS
ero 3a0poBbs. Vcmonp3oBaHME CTBOJIOBBIX KIIETOK. TapreTHas Tepamus paka. 3D-
OnoummxeHepusi s pa3pabOTKH  (QyHAaMEHTAJIbHBIX OCHOB MEIWIMHCKHX TEXHOJOTHIA,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEH COYeTaHHEM TEXHOJOTHH TpPEXMEPHOTO OHONMPHUHTHHTA H
ckaddonaunra s peuieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BaKLUMH C LEJIbI0 OOecredeHus: KOMOMHMPOBAHHOW 3alllUThl OT
B030ynuteneit OPBU, ycranoBiieHHe MOJIEKYJSIPHBIX MexaHu3MoB (yHkimonupoBanus PHK-
COJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JI€BaHNUs YETOBEKA U JKUBOTHBIX.

JleMoHCTpanuu

Tabmuubt u  cxemsl: «/cnonb3oBaHME  MHUKPOOPTraHM3MOB B IPOMBIIIICHHOM
IIPOU3BOJACTBEY, «KieTouHast nH)KeHepus», «I ' eHHas NHKEHEepUs».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «IloayyeHne MOJIOYHOKHUCIIBIX TPOLYKTOBY.

IKcKypeusi «bHOTEeXHOIOTUS — BayKHEHIIasi IPOU3BOJUTEbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE MPOU3BOACTBO).

11 KJIIACC

Tema 1. 3apo:xaenne U pasBuTHE IBOJIONMOHHBIX NPeACTaBJIeHUH B 0M010rHH

OpommononHas teopust Y. JlapeuHa. IIpennocbuikn BO3HUKHOBEHUS JapBUHU3Ma. JK13Hb
W Hay4Has JearenpHocTs Y. JlapBuHa.

JBuwxymue cuiael 2Boronuu  BuAoB no Y. JlapBuHy (BbICOKas HHTEHCHUBHOCTH
pPasMHOKEHHS OpPraHU3MOB, HACIIEACTBEHHAas HM3MEHYMBOCTh, OOppba 3a CyllecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmnenne cunrerndyeckoir Teopun 3Bostounu (CTI). HeliTpanbHas Teopusi 3BOJIOLUH.
CoBpeMeHHas 3BOJIOLMOHHAs OMONOTHs. 3HAUEHHE HBOJIOIMOHHON TEOpUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAyYHOW KapTHUHBI MUDA.



JleMoHCTpauMu

IToptpersr: Apuctorens, K. Jlunnen, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosse, U.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuupl n cxemsl: «Cuctema xuBoit nmpupoabl (o K. JIunuew)», «JlecTHua KuBBIX
cymectB (mo Jlamapky)», «MexanuzMm ¢GOpMUPOBAaHUS MPHUCIIOCOONICHUM y pacTeHUd u
#KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «@Popmbl 60pbObl 3a cymectBoBaHue», «llopoasl romybei», «MHuoroobpasue
KYJIbTYpHBIX (opM KamycTel», «[lopoabl joMaIIHUX KUBOTHBIX», «Cxema 00pa3oBaHUs HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIICHMS IBHXKYIIUX CHJ 3BOJIOLUNY», «OCHOBHBIE
II0JIO’KEHUSI CUHTETUUYECKOM TEOPUN IBOJIIOLIUNY.

Tema 2. Mukpo3sBoonus 4 eé pe3yabTaThl

[Tomymsiust Kak sJeMeHTapHas eAuHuna 3Bomonuu. CoBpeMEHHBbIE METOJIbI OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI nomyisaiuil. 3menenue reHooHaa MOMyIsSIUuu KakK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUWE. 3aKOH reHeTHueckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

DOnemeHTapHble (PAKTOpPHl (IBIXKYIIME CHIIBI) HBOMIOUMHU. MyTallMOHHBIA Mpolecc.
KombOunatuBHas usmMeHunBOCTh. [[peii) reHoB — ciydailHble HEHampaBiICHHbIE H3MEHEHUs
4acTOT ayuiesied B momyisiusix. D(QexT ocHoBatens. Igdghexkm OymvlLiouHO20 20pPAbIKA.
CHuoicenue eenemuuecko2o paznoobpaszus: npudunsl u cireocmeus. Illpossnenue 3¢pgexma
Opetiha 2eHoé 6 Oonvuwux u manvlx nonyaayuax. Mwurpauuu. M3omauus MOMyISUANR:
reorpaduueckas (IpocTpaHcTBEHHAs ), Ononorndyeckas (penpoayKTUBHASA).

EcrectBennblii 0oTOOp — Hampaistomuid ¢aktop sBomonnd. DopMbel eCTECTBEHHOTO
or0opa: IBWXKYIIMN, CTaOWIM3HPYIONIMHA, pa3phIBalOMMi (qu3pynTuBHEIA). [lonoBoit oTdop.
Bo03HUKHOBEHNE U 3BOJIOIHS COLUATBHOTO MOBEICHUS KUBOTHBIX.

[Tprcnoco0IeHHOCT, OpraHM3MOB KaK pe3ylbTaT MHUKPOIBOIIONWU. BO3HHKHOBEHUE
npucnocoOieHuit y opranu3zmMoB. Apomopdo3ssl u unuoagantanun. [lpumepsr mpucnocodaeHnit
y OpraHusMoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUe, OWOXHMUYECKUE, TOBEICHUECKUE.
OTHOCUTENTBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykrypa. BumooOpazoBaHue Kak pe3yiabTaT MHKpPO3BOJIOLHMU.
M3onsuust — ximrodeBoit ¢aktop BumooOpaszoBanus. Ilyth u cmocoObl BHI000pa3oOBaHUS:
ajuionarpudeckoe  (reorpaduyeckoe), CHUMMATPUUECKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monumuionin3anus, rudpuau3anus). JauTenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp  3BomtonmoHHON OuonoruM B pa3pabOTKE HAyyHbIX METOJIOB COXPAHEHHUS
O6uropa3zHooOpaszusi. MUKPOIBOMIONUS U KOABOJIOLHS MMapasuTOB U MX XO031€B. MeXaHu3Mbl
dbopMUPOBaHUS YCTOHYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JleMoHCTpanun

[Toptpetsr: C. C. YerBepukos, 3. Maiip.

Tabmuie! u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lonmynsnuoHHas cTpykTypa BUia,
«Cxema mposiBlIeHus 3akoHa Xapau—BaiinOepra», «JIBwxKyliue CHIIBI  3BOJIOLHNY,
«DKOJIOTHYECKasT H30JALIMs MONYJISIIMKA ceBaHCKOM (openny», «I'eorpaduueckas H30IALUSA
JMCTBEHHUIIBI CUOMPCKOM M JTUCTBEHHUIIBI Aaypckoit», «[lomynsimoHHbIe BOIHBI YHCIEHHOCTH
XUITHUKOB H KepTB», «(Cxema IeHCTBHsI €CTECTBEHHOTO o0TO0opa», «PopMbl OOpbOBI 3a
CYILLECTBOBAHHEY, «MHIyCcTpralbHbII MEIAHU3M», «OKusble HCKOIIaEMBIE»,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOkpacka MKUBOTHBIXY,
«®Du3nonoruueckue agantauuny, «I[IpucrnocodbsIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBbHOCTbHY,



«Kpurepun Bunma», «Bugsl-nBoiiHukm», «CTpykTypa Buga B npupoae», «CrmocoOsl
BugooOpasoBanus», «l'eorpaduueckoe BHmooOpazoBaHue TPEX  BUAOB  JIAHABILECH,
«DKOJIOTHYECKOE BHJI000pa3oBaHMe BHUIOB CHHUI, «llomuruionasl pactenuit», «KamycTHO-
peneyHbIid THOPHUIY.

O6opynoBanue: repOapuy pacTeHU, KOJUIEKIIMM HACEKOMBIX, Yydyena NTHUIl U 3Bepeil ¢
OpUMEpaMu Pa3IMYHBIX MPHUCIIOCOOJICHHM, Yydesa NTHUIl ¥ 3Bepeil pa3HbIX BHJOB, repOapuu
pacTeHuii OJIM3KUX BHJIOB, 00pa30BaBIIUXCS PA3TMYHBIMU CIIOCOOAMU.

JladopaTopnasi padora «BpIsBIeHHE H3MEHUYUBOCTH y 0COOCH OJHOTO BUIA.

Jladoparopuasi pabora «lIpucmocoOiieHHsi OpPraHU3MOB W HMX OTHOCHUTEIbHAs
LEJIECO00PA3HOCTHY.

JlaGopaTopHnas pa6ora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3Bosouusi 1 eé pe3yJibTaThl

Mertoabl n3yueHusi MakposBoiIonuu. [laneoHTonornueckre METOIbl U3y4EHHS IBOJIFOLUH.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpaduueckue Metonsl uszydeHus osBomonud. CpaBHenue ¢uopsl u  (payHbI
MaTEepUKOB U OCTPOBOB. bruoreorpaduyeckue odnactu 3eminn. BUIbI-DHIEMUKH U PETUKTHI.

OMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(HOIOTHYECKUE METOAbl M3YyYEHUS SBOJIOIHH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOLUU OHTOTE€HE3a U MOSIBICHUS SBOJIOIMOHHBIX HOBILECTB.
["'oMosiornyHble ¥ aHAJIOIMYHbIE OpraHbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MONEKYISPHO-
FeHeTUYeCKrue, OWOXMMHUYECKHE M  MaTeMaTH4YeCKHEe METOAbl HM3YyYeHHUS  JBOJIOLHUU.
["'omonoruynsbie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PHIIOTEHETHYECKHX JEPEBHEB.

XPpOMOCOMHBIE MYTAaIlM1 U SBOJIIOLIMSI TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWia) JBOMOUMU. [lpunyun  cmenvl  YyHKYuULlL.
HeoOpatumocTs 3BostoIUU. AantTuBHas paguaiys. HepaBHOMEPHOCTh TEMIIOB SBOIOIHH.

JdeMoHcTpannn

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroep, 3. I'ekkensb.

Tabmuipl U cxembl: «OUITOTEHETUYECKUN PSJT JIOMIAAN», «APXEONTEPUKCY, «3BEPO3yObIe
aepsl», «Cterouedans», «Punnodure», «CeMeHHble MAanopoTHUKNY, «buoreorpapuyeckue
30HBI 3emnn», «/lpeiid koHTHHEHTOB», «PenukThl», «HavambHble CTaguu 3MOPHOHAIBHOTO
pa3BUTHUSL  TO3BOHOYHBIX  JKMBOTHBIX»,  «['OMONOrMuYHbIE U  aHAJIOTMYHBIE  OpraHbI»,
«PynumeHTs», «ATaBU3MBI», «XpPOMOCOMHBIE HAOOpbHI YeloBeKa M IHIMMMaH3e», «lJaBHbIE
HaIpaBJIEHUs 3BOITIONUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIFOLIUNY.

OO6opynoBaHue: KOJJIEKIMH, TepOapuu, MYJISDKH HMCKONAeMbIX OCTAaTKOB OPraHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJIJIEKIUU
HACEKOMBIX.

Tema 4. IIponcxoxkaenue U pa3BuTHE JKU3HU HA 3emJie

Hayunble rumore3bl MpPOMCXOXAEHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEpMUs.
JloHayuHble TpPEICTaBICHUSI O 3apOXKACHUU >KU3HU (KpealuoHM3M). ['mmore3a MOCTOSIHHOTO
CaMO03apOKJICHUs )KU3HU U €€ onposeprkeHne onbitamu . Penn, JI. Cnamrannanw, JI. [Tacrepa.
[TponcxosxaeHne sKU3HU U acTpoOUOIOTHSl.

OcHOBHBIE ATalbl HeOpraHUuYecKkoi »BostonKy. [InanerapHas (reosoruyeckas) SBOJIOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Ompir C. Mmmepa u I'. Opu. OOpazoBanue monmmepoB u3 MoHOMepoB. KoarepBaTHas
runote3a A. M. Omapuna, rumore3a nepBuuHoro OynboHa Jk. XomnzaelHa, reHeTndeckas
runore3a I'. Meémnepa. Pubosumbr (T. Yek) u rumore3a «mupa PHK» VY. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKJIETKH.



Uctopus 3emuin u wmeroabl €€ wu3ydyeHusa. Vckomaemble OpraHWYeCKUE OCTATKH.
l'eoxpononoruss u e€ wMeroasl. OTHOCUTENbHAass ¥ a0CONIOTHAs  T'EOXPOHOJIOTHS.
I'eoxpoHonoOrnyeckas mkana: 30Hbl, 3pbl, IEPUOBL, FTOXH.

HavanbHble 3Tanel opranndeckou sBoitouuu. [losiBneHue M 3BOIOLMS MEPBBIX KIIETOK.
Oontonusi Merabonu3Ma. Bo3HukHOBeHHE MepBbIX dSKocucTeM. CoBpeMeHHble MHKPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emue coodmiectB. CtpomaronuTsl. [IpokapuoTel u
JYKapUOTHI.

[Tpoucxoxaenue 3ykapuoT (cUMOMOTreHe3). DBOJIIOIMOHHOE MPOUCXOXKACHUE BHPYCOB.
[IpoucxoxaeHME  MHOTOKJIETOYHBIX  OPraHU3MOB. DBO3HMKHOBEHHE  OCHOBHBIX  IpyII
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Talbl HBOJIONHUU BhICIIUX pacTeHuid. OCHOBHBIE apoMOp(ho3bl PaCTCHHUH.
Beixon pacrenuit Ha cymy. llosBieHue CHoOpoBbIX pacTeHHMH M 3aBOEBAHUE HUMHU CYIIU.
Cemennsle pactenus. [IporcxoxaeHre IBETKOBBIX pACTEHUN.

OcCHOBHBIE 3Tallbl SBOJIIOIUHM XUBOTHOrO Mupa. OCHOBHBIE apoMOp(03bl KUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIOB. IlepBbie XOpI0BbIE
KUBOTHbIE. JKH3HBb B Bo/e. DBOMIOIUS MO3BOHOYHBIX. [Ipoucxoxaenne aMmpuOuil U penTUIIni.
[Tpoucxoxaenne Mmiekonurammux v ntull. llpunnun kmroyeBoro apomopdosza. OcBoeHue
0eCrI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie M0 3paM U MEepUuoAaM: apxeu, mMpoTepo30i, Maaeo30il, ME3030H,
KaiiHO30#. OOmas xapakTepuCTHKa KJIMMara W Treojiorhyeckux mporeccoB. [losBneHue u
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJIe00pa3oBaHUE: €ro YCJIOBHS U BIUSHUE HAa Ta30BBIN
cocrtaB atMochepsl.

MaccoBble BBIMUpAHUSI — 3KOJOTHYECKHE KPHU3UCHI Mpouuioro. IIpuuuHbl U cineactBus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBINH SKOJOTHUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHHs OMopazHooOpasus Ha 3emiie.

CoBpeMeHHas cuctemMa opranudeckoro mupa. [IpuHimnel kiaccudukanuu OpraHu3MoOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIITBI OPTaHU3MOB.

JleMoHCTpanuu

[Hoptpetsr: ®@. Pean, JI. Cnannanuanu, JI. ITacrep, . . Meunukos, A. 1. OnapuHn, J[x.
Xonneitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuupl u cxembl: «Cxema omnbita @. Peany, «Cxema onbita JI. [lacTepa mo usyueHuro
caM03apoXKJIeHUs ku3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «3Ttanbl HeopraHuyeckou
sBoNOLUMNY, «['eoxpoHonmoruueckas mkanay, «HauanbHble 3Tanbl OPraHMYECKOW 3BOJIOLIMM,
«Cxema o00OpazoBaHusi JSyKapuOoT MyTEM cumOuoreHesza», «CucremMa >KHUBOW MPUPOJIBI»,
«Ctpoenne  Bupyca», «Apomopdossl pacteHuit», «Punnodute», «OIHOKIETOUYHBIC
BOZOpoCIN», «MHOIrOKJIETOUHble BoJgopociany, «Mxu», «llanmoporHukm», «l'onoceMeHHbIE
pacteHus», «Opranbl ILBETKOBBIX pacTeHHil», «(Cxema pa3BUTHS HKUBOTHOTO MHpPay,
«ApomMopdo3bl  KUBOTHBIX», «lIpocreiimuey», «Kumeunononoctueie», «llmockue depBu»,
«YnenrucroHorue, «PBI10BIY, «3eMHOBOJHBIEY, «IIpecMmpikaromuecs», «lIture,
«Mnekonuraromuey, «Pazpute KU3HM B apxeuMckoul dpey, «Pa3BuUTHE KU3HM B
MPOTEPO3OMCKON 3pe», «Pa3BUTHME KU3HM B MAIECO30MCKOW 3pe», «Pa3BuTHE XKU3HU B
ME3030MCKON 3pe», «Pa3BuTme KWM3HM B KallHO30MCKOM dpe», «CoBpeMeHHas cucrema
OPraHUYEeCKOr0 MUPay.

O6opynoBanue: repOapuu pacTeHUH pPa3IUYHBIX OTIENOB, KOJJIEKIUHA HACEKOMBIX,
BJIQXKHBIE Mpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIUM MIJIOKOXKHMX, CKEJIEThI



MTO3BOHOYHBIX JKMUBOTHBIX, 4ydyeja NTUIL U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIIAEMBIX, MYJISI)KH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHasa JgaGoparopHas padora «MogenupoBanue oneitoB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHUHTE3a OPraHNYeCKUX COSAMHEHUN B IEPBUYHOI aTMOchepe».

JlaGoparopnasi padora «/3ydyeHue U OINHUCAHUE HCKOMAEMbIX OCTAaTKOB JPEBHUX
OpraHU3MOBY.

IIpakTnyeckass padora «/3yueHne o0OCOOEHHOCTEH CTPOEHUS PACTEHHHA Ppa3HBIX
OTJZIETIOBY.

IIpakTuyeckasi padora «3yueHue ocoOEHHOCTEHN CTPOSHUS MO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3zpensl u 3a1a4n aHTPONIOJIOrMU. METO1bI AaHTPOIIOJIOTHH.

CraHOBIJIEHHE NPEJCTABICHUNA O IMPOUCXOXKICHUU 4YeJOBEeKa. PenurmnosHeie BO33pEHMS.
CoBpeMeHHbIE HAYUYHbIE TEOPUH.

CxonctBo  yenoBeka ¢ KMBOTHBIMM. (CHcTEMaTHUECKOE IIOJOXKEHHE  YEJIOBEKA.
CBugeTenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPaBHHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuosioruyeckue, (Gpu3nonoro-OuoxuMuyeckre, mnopeaeHueckue. OTIMYUS 4YeJIOBEKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuUTHE rOJOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymue  cuibl  (pakTophl)  aHTpONOreHe3a:  OWMOJIOTUYECKHE,  COLMAJIbHBIE.
CooTHoleHre OMOJIOTMYECKUX U COLMANIBHBIX (DAKTOPOB B AaHTPOIIOTCHE3E.

OcHOBHBIE CTaguM aHTpororeHe3a. PanHue yenoBekooOpa3Hble 00€3bsHbI (IPOKOHCYJIbI)
¥ paHHUE TOHTHJIBI — OOIIME MPEAKH YEITOBEKOOOPa3HBIX 00€3bsH U JIOACH. ABCTPATONUTEKH —
JIBYHOTHE TMPEIKU JIIoAei. YeloBeK yMelbli, MEepBble M3TOTOBICHHUS OpyIuil Tpyna. YenoBek
MPSAMOXOJISAIIMN M TEePBBIA BBIXOJ JIoAeH 3a mpenensl Adpuku. UenoBek rennenb0eprckuil —
o01IMii mpeoK HeaHJePTAIbCKOTO YEIOBEKa U YelIoBeKa pa3yMHOro. YenoBek HeaH epTaibCKui
KAaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3syMHBIM COBPEMEHHOIO THIA, JEHHCOBCKUMI
YyeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu A¢puku. [laneoreneTrka u najaeoreHoMuKa.

OBOJIIOLIMS COBPEMEHHOIO 4YenoBeKka. EcTecTBeHHBIH OTOOp B MOMYJSALUSAX YEIOBEKa.
MyTtaumonHsIi nponece u nonumop¢usM. IlonynsaunoHHble BOJIHBL, Apei] reHoB, Murpanus u
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacbl. [lonsitue o pace. bonbiine pacel: eBpomneougHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (IKBaTOpUANIbHAS), MOHIOJIOUIHAs (a3MaTCKO-aMepUKaHCKast). Bpems u
IyTH paccelieHus 4YeJoBeKa Mo IulaHere. EauHCcTBO  yenmoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucrnocoOiaeHHOCT, uenoBeKa K  pa3HbIM  YCIOBHUSM
OKpyXaroliel cpeapl. BiausHue reorpadguueckoil cpenbl U jpeiida reHoB Ha MOp(hOJIOTHIO U
(U3UOIIOTHIO YellOBeKa.

MexaucuuIuimHapaele  MeToJbl B (pu3nueckoi  (OMOJIOrMUYEcKOW) aHTPOIOJIOTHH.
OBOJIIOMOHHAS ~ AQHTPOIOJIOTMST M TMaJl€OAHTPOIOJIOTHUSI  YEJIOBEYECKUX  MOMYJISALHUM.
buoconuaneHple  HMCCIENOBaHUA  NPUPOJBI  4enoBeka.  MccinegoBaHue — KODBOJIOLUU
OMOJIOTYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JleMoHCTpan U

[Toprpetsr: Y. lapBun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmumpl u  cxembl: «MeToasl aHTPOMOJIOTHHY, «[OJOBHOW MO3T YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHb), «CKeNeT 4eloBeKa M CKeNeT MIMMIaH3e», «PyauMeHTs u
aTaBU3MbI», «J[BIKyIIME CHJIBI aQHTPOIOreHe3a», «IBOJIOLIUOHHOE [JPEBO UEJIOBEKaY,
«ABcTpanonuTex», «4enoBek ymenbiit», «HenoBek NpAMOXOASIINN», «/{eHUCOBCKUI YEI0BEK)



«Heannepraneup»y, «KpoManboHIbI», «lIpegku uemoBeka», «ITambl SBOJIOLNUAHA YETOBEKay,
«Pacpl yenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTEHN, MPEAMETOB MaTepUAIbHON KYJIbTYphl MPEIKOB
YeJoBeKa, penpoaykiuu (potorpaduu) KapTHH C MHGPOJIOTHYCCKUMH W OMOJICHCKUMU
CIOXKETaMH MPOUCXOXKICHUSI YesloBeKa, ¢poTorpaduu HaX0J0K UCKOMAeMBbIX OCTATKOB YEIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4esoBEeKa U uYepena LIMMIAaH3€, MOJENb KHCTHU YeJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIETHN TOPCa IIPEIKOB YEJIOBEKA.

Jladoparopuasi pabora «l3ydeHne OCOOEHHOCTEH CTPOCHHS CKelleTa YeJOBEKa,
CBSI3aHHBIX C MPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOrNYECKUX aJalTallUui YETOBEKay.

Tema 6. OJkojgorusi — Hayka O B3aMMOOTHOLIEHHSIX OPraHU3MOB M
HAJIOPraHU3MEHHBIX CHCTEM € OKPY:Kalollei cpeaoi

3apoxaeHue W pa3BuTHE HKojoruu B Tpymax A. ['ymbompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBsizb
HKOJIOTUH C IPYTUMU HayKaMH.

Metonasl skonoruu. [ToneBbie HaOmOnEeHUA. DKCIEPUMEHTHI B IKOJIOTUU: MPHUPOJIHBIE U
naboparopHbeie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPYKAIOLIEH CPeJlbl: JIOKaIbHBIMN,
pErHOHANIbHBIN U TJIO0AIbHBIN.

3HaueHUE SKOJOTMYECKMX 3HAHUM IS 4YeloBeKa. DKOJIOIMYEeCKOe MHPOBO33PEHHE Kak
OCHOBa CBs3ei uyenoBeuecTBa ¢ Mnpuponond. DopMHUpOBaHHE 3KOJOTUYECKOW KYIbTYpbl U
9KOJIOTMYECKON TPAaMOTHOCTH HACEJICHHUS.

JleMoOHCTpaLuu

[Moptpetsr: A. I'ym6omnbar, K. @. Pynse, H. A. Ceepuos, J. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmunel u cxembl: «Paznensl sKoaoruny, «Metoasl skojaoruuy, «Cxema MOHUTOPHHTA
OKPYKaroIEH CpebD».

Jlaboparopnasi padora «/3yueHrne METOJ0B SKOJIOTHUYECKUX UCCICTOBAHUNY.

Tema 7. Opranusmsl U cpeaa 0OMTAHUA

Oxonoruyeckne (akKTOpbl W 3aKOHOMEPHOCTH UX  JeictBus. Knaccudukarus
IKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOTHYEeCKHe, aHTponoreHHele. OOuue
3aKOHOMEPHOCTH JIeHcTBUS dKosornyeckux (axtopos. [Ipasmino munumyma (K. Ilnpenrens, 1O.
JInbux). TonepaHTHOCTH. DBPUONOHTHBIE M CTEHOOMOHTHBIE OPTraHU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak skojoruueckuii akrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUM M >KUBOTHBIX I10
OTHOIIECHUIO K cBeTy. CUrHabHAs pojib cBeTa. DOTONeproIu3m.

Temnepatypa kak skonorudeckuii ¢akrop. [leiicTBue TemmepaTypbl Ha OpPTaHH3MBL.
[ToliknoTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocte kak skonormdeckuii daktop. [IpucnocoOneHus: pacteHuid K MOIIEPKaHUIO
BogHOTrO Oanmanca. Kmaccudukanmst pacteHuid 1Mo oTHOIeHHIO K Boje. [Ipucrocobnenus
JKUBOTHBIX K H3MEHEHHIO BOJIHOTO PEXHUMa.

Cpenpl OOUTaHHS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, IMMOYBEHHAs, TyOWHHAas
MOJMOYBEHHAsA, BHYTpUOpPraHu3MeHHas. DU3NKO-XMMHYECKHEe OCOOEHHOCTH cpejl OOWUTaHus
opranu3MoB. [IpucnocobaeHus: OpraHu3MoB K KU3HU B Pa3HbIX cpeax.

buonornueckue putmel. BHennue u BHyTpeHHHE pUTMbL. CyTOUHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUHN JKHU3HH.



JKuznennbie ¢opmbl opranu3mMoB. [lonsitue o xuzHeHHou (opme. XKuzHeHHBIE POPMBI
pacTeHuM: JaepeBbsl, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJETHUE TpaBbl, OJHOJETHHE TpPaBhI.
Kuznenuole (GOpMBI KUBOTHBIX: THUAPOOMOHTHI, TEOOMOHTHI, a’3pOOMOHTHL. (OCOOECHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckue  Qaxtopel. Buumbl OMOTHYECKMX  B3aUMOJICHCTBUIH:  KOHKYpPEHLHS,
XHUIIHUYECTBO, CUMOM03 u ero (opmel. [lapazutusm, koonepamus, MyTyalln3M, KOMMEHCAIN3M
(KBapTHUpaHTCTBO, HaxJeOHHWYecTBO). Herpoduueckne  B3amMoaelcTBHs — (TONMUYECKHE,
dbopuueckue, (adpuyeckue). 3HaUyeHUE OWOTHYECKUX B3aWMOJICHCTBUN I CYIIECTBOBAHMS
OpraHu3MoOB B cpezie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKITIOUEHUSI.

JleMoOHCTpaL U

Tabmuubl 1 cxembl: «JKonorndeckue (Gpakropb», «CBETOBOM CIEKTP», «IKOIOTHUYECKUE
CPYIIIBI dKUBOTHBIX MO OTHOIIEHUIO K CBETY», « T €INIOKPOBHBIE KUBOTHBIE», «XOJIOJHOKPOBHbIE
KUBOTHBIE», «DU3NOJIIOTMYECKUE aJanTallli KXUBOTHBIX», «Cpeapl OOUTaHHUS OpPraHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHbIE POPMBI pacTeHU», «Knu3HEHHBIE (HOPMBI JKUBOTHBIXY,
«2KocHuCcTeMa IUPOKOIUCTBEHHOIO Jiecay, «IKOCUCTEMa XBONHOro Jjiecay», «llemu nutanus»,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

O6opynoBanue: repbapuy pacTeHH M >KMBOTHBIX, MPHUCIOCOOJICHHBIX K BIHUSHUIO
pa3MYHBIX  SKOJIOTWYECKHX  (HAKTOpOB, TepOapuMl  CBETONIOOMBBIX, TEHENIIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIUBBIE KOMHATHBIC
pacteHus, repOapuM ¥ KOJJICKUHUU TEIUIONIOOMBBIX, 3UMOCTOHMKHX, MOPO30yCTOMUMBHIX
pacTeHuid, uydeia NTUI W 3Beped, repOapuu pacTeHUN, OTHOCAIIUXCS K TUrpoduram,
kcepouram, me3oduTaM, KOMHATHBIC PACTCHHsSI JAHHBIX TPYI, KOJUICKIIMH >KHBOTHBIX,
OOHMTAOIIMX B Pa3HBIX Cpelax, repOapuu W KOJUICKIIUU PACTEHHH M )KMBOTHBIX, 00JIaIa0NINX
yepTaMu TMPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBHM JKU3HU, Tepbapuu u
KOJUIGKIIUM PACTEHUH W >KUBOTHBIX PA3JMUYHBIX >KU3HEHHBIX (OpPM, KOJIEKIMH >KMBOTHBIX,
YYaCTBYIOIIMX B Pa3IMYHBIX OMOTHUYECKUX B3aUMOJIEHCTBHUSAX.

JlabopaTopnasi padora «BrisBieHHe MPUCTIOCOOICHNUM OPTaHU3MOB K BIIMSIHUIO CBETAY.

JlabopaTopnasi pabora «BbIsBICHHE NPUCTIOCOONEHUN OpPraHU3MOB K BIHSHHUIO
TEMIIEpaTypbI».

Jlaboparopnasi pabdora «AHATOMHYECKHE OCOOCHHOCTH pPACTEeHUH W3 Pa3HBIX MeECT
oOUTaHUY.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKONOTUYECKHe XapaKTepUCTUKH Tomynsuuu. [lomynsanusa kak Ouonoruyeckas cucTeMa.
Pons HeomHOpomHOCTH Cpenbl, (U3HUECKUX OapbepoB U OCOOCHHOCTEM OHMOJIOTUM BHUIOB B
(GbopMUPOBAHUN IPOCTPAHCTBEHHOM CTPYKTYpHI Monmynsauuidi. OCHOBHbIE MOKA3aTeNN MOMYJISIINN:
YUCJIIEHHOCTh, IJIOTHOCTh, BO3pPACTHAsl W IMOJIOBAsl CTPYKTYpPa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALUS.

OKojorudeckas CTpykTypa mnomyinsuud. OleHKa YUCIEHHOCTH MOmyisiuu. [uHamuka
NOMYJSIMK U €€ perynauus. buornueckuil moTeHIMan nonyiasuuu. MoaenupoBaHie TUHAMUKH
nonynsiuud. KpuBble pocra uymucineHHoctu nonyisiuuu. Kpusbele BbDKHMBaHMSA. Perymsus
YUCIEHHOCTH TOMYISALUNA: POJh (PAKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKkojoruyeckue crpareruu BuaoB (I- u K-crparerun).

[TonsitTue 00 »oKoyOrMYecKo HUme BUAA. MecTtooOutanue. MHOroMepHass MOICIHb
skosornyeckor HumM Jx.M. Xartunncona. Pa3smepsl skonornueckoir Humu. [loreHuuansHas u
peann30oBaHHAas HUILIU.



Bun kak cucrema momysisuuii. Apeansl BUAOB. BuIbI M UX JKMU3HEHHBIE CTpPATETHH.
DKOJIOTUYECKUE IKBUBAJTICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUS W MUTrpalMil >KUBOTHBIX. buojgoruueckue WHBa3UU
Yy>KEPOAHBIX BUJIOB.

JdemoHcTpauMu

IToprper: Ix. M. XaTunHCOH.

Tabmuiel 1 cXeMbl: «DKOJIOTHYECKUE XapaKTEPUCTUKU MONyIsSuny, «IpocTtpancTBeHHas
CTpyKTypa mnomyisiuun», «Bo3pacTHele mnupamuabl nomyiasuuny», «CKOpOCTh 3aceieHHs
MOBEPXHOCTU 3€MJIM pa3Iu4yHbIMM OpraHuzmamu», «Moxenp skosnormdeckoil Humm JIx. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTCHHIA, KOJUIEKIIUN KHBOTHBIX.

Jladoparopnasi padora «IIpucrnocoOaeHuss CEMSH paCTEHUN K PACCETICHUIOY.

Tema 9. Dko0rusi coo0IIECTB. DKOJOTNYECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. bruorieHo3 u ero crpykrypa. CBsi3u MEXIy OpraHH3MamH B
OuoreHo3e.

Okocucrema kak oTkpeitasg cucrema (A. JIk. Tencnum). DyHKUMOHANbHBIE OJIOKU
OpPraHU3MOB B JKOCHUCTEME: MNPOAYLEHTHI, KOHCYMEHTBI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpodudeckue nenu U cetu. AGUoTHdeckue OOk 3KocucTeM. [T0UBBI M HITBI B 3KOCHCTEMAaX.
KpyroBoport BemiecTB u MOTOK SJHEPTUU B IKOCUCTEME.

OcHoBHBIE MTOKa3aTeNH 3KocucTeMbl. broMacca u nmpoaykius. IKOJI0rH4ecKie MHUpaMubl
qricesn, OMOMacchl U SHEPTUU.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKieccud. [lepBUuHbIE U BTOPUYHBIE CYKIIECCUU U HX
NPUYMHBL. AHTPONOTeHHbIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHoe cooOIIecTBO.
buopasHoobpasue u moaHoTa KPyroBOpoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[TpuponHbie 3KOCUCTEMBL. JKocucmemsbl 03€p U peK. DKOCUCEeMbl MOpeu U OKeaHO8.
DKocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpPONIOTEHHBIE  JKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Pazmumums wmexnay
AQHTPOIIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

VYpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTteM. ['opojckas ¢iopa u dayHa.
CunanTponu3anus ropojckod (¢ayHbl. buosornueckoe M XO3SHCTBEHHOE 3HAu€HUE
arpo3KOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aUMOJCWCTBUN  OpraHM3MOB B
skocucrteMax. Ponv kackadnoeo s¢ghgexkma u 6u008-30uhuramopos (Kurouesvix 6udos) 6
@dynkyuonuposanuu  sxocucmem. IlepeHOC HHEPrUM W  BEHIECTB MEXKIY CMEXKHBIMU
HSKOCHUCTEMaMH. YCTOMUYMBOCTh OpPraHU3MOB, TNOMNYJISALUMA M OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3ACHCTBU.

Mexanuzmbl  8030eticmeus  3a2psA3HEHUU  PA3HLIX  MUNO8 HA  CYOOPSAHUSMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSULECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeTo0IOTUsl MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIOTE€HHBIX SKOCHUCTEM.

JleMoOHCTpaL UK

IToptper: A. JIx. Tencnu.

Tabmuie! U cxeMbl: «CTpyKTypa OMOLIEH03a», « IKOCUCTEMA HIMPOKOIMCTBEHHOTO JIECAy,
«JKocucTeMa XBOMHOro Jseca», «DyHKIMOHAIbHBIE TPYNIbl OPraHU3MOB B SKOCHCTEMEY,
«KpyroBopor BemectTB B 3kocucreMey», «llenn mnuTanus (nmacTOuIMHasl, JETpUTHAas)»,



«QKosornyecKkas mupaMujia ynucen», « IKoJoruueckas nupaMmuaa Ouomacchbly, «IKOIOornyecKas
nupamuaa sHeprumy», «OOpasoBanme Ooioray, «llepBuuHas cykieccus», «BoccTaHOBIEHHE
Jeca Iociie moxapa», «IKOCUCTEMA 03€pa», «ArpoueHo3», «KpyroBopoT BEIIECTB U IOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypooIKOCUCTEM.

O6opynoBanue: repOapuy pacTeHUU, KOJUIEKIMM HACEKOMBIX, uydesa MTULl U 3BEpei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUH, aKBAPUYM KaK MOJIENb IKOCUCTEMBI.

IIpakTnyeckas padora «3ydyeHue u onrcaHue ypooIKOCUCTEMBDY.

JladopaTopnasi padora «/3ydeHue pasHOOOpa3us MEJIKHUX TMTOYBEHHBIX YJICHUCTOHOTHX B
Pa3HBIX IKOCHCTEMAX ).

IKCKypeusi «IKCKypCHsl B THIIMYHBIN OMOreoneHo3 (B AyOpaBy, Oepes3HsK, €IbHHK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIyT, 03€p0, O0I0TO)».

IKeKkypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WK B TEIUTMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riodanbHas IKocucTEMA

Buocdepa — obmeruranerapHas obomouka 3emid, TJe CyHIECTBYET HWJIM CYLIECTBOBAJA
*u3Hb. Pazputue npencrarienuii o buocdepe B Tpynax J. 3rocca. Yuenue B. U. Bepuaackoro o
ounocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo 6uochepsl U ero PyHKIIUH.

3aKOHOMEPHOCTH cyiecTBoBaHus 6uocheprl. OcodenHocTu 6uochepsl Kak raodanbHON
skocucTeMbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBopoTel BemiectB U
OMOTeOXMMHUYECKUE IUKIIBI (YTIepo/a, a30Ta). PUTMUYHOCTD siBNeHHid B 6uocdepe.

3onanbHOCTh OuOChepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIH: TYH/APA, XBOHHBIE
jeca, CMEIIaHHbIe U IIMPOKOJIMCTBEHHBIE Jieca, CTEMH, CaBaHHbI, IyCThIHHU, TPOIIMYECKHUE Jieca,
BBICOKOTOpbsi. Kimar, pacTuTeNIbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa W (YHKIUS OJKHBBIX CHCTEM, OIGHKAa HMX PECYpCHOrO IMOTEHIHANa U
orochepHbIX QYHKITHIA.

JdeMoHcTpannn

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «'eocdepsr 3emimny, «KpyroBopot azora B npuponae», «Kpyrosopot
yriaepojaa B mpupojae», «Kpyrosopot kucnopona B mpupoje», «KpyroBopoTt BoJbl B IPUPOIE»,
«OcHoBHBIE OmoMbl cymmy, «Kinumarudeckue mosca 3emnu», «TyHnapay, «Taiiray,
«Cwmemanubiii  nec», «lllupokonucTBenusiii nec», «Cremby», «CaBaHHa», «llycTbiHmY,
«Tponmueckuit gecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMH KUBOTHBIX.

Tema 11. YesioBek 1 OKpYyKawOIIas cpeaa

DKOJIOTHYECKHE KPU3UChI M UX TpUYHHBL. BozjaeiictBue denoBeka Ha Ouocdepy.
3arpsisHeHUE BO3AYIIHOM cpeapl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Paszpymienue nouBsl. OXpaHa NOYBEHHBIX pecypcoB. MI3MeHeHHe KinMara.

AHTpOIIOTEHHOE  BO3JICHCTBHE Ha pPACTUTENBHBIA M KUBOTHBIM wmup. OxpanHa
pPacTUTENFHOTO W KUBOTHOTO MUpa. OCHOBHBIE NMPHHIUITBI OXPAaHBI IPUPOAbl. KpacHble KHHUTH.
Oco60 oxpansiembie nipupogubie Tepputopun (OOIIT). botanudeckue caapl U 300JIOTHYECKHE
MapKu.

OcCHOBHBIE TIPUHIIUITBI YCTOMYMBOTO PAa3BUTHUS YETIOBEUECTBA U MPUPOABI. ParmonansHOe
PUPOJIONOIL30BAaHUE M COXpaHeHHe OHOJoru4eckoro paszHooOpazus 3emuu. OOmue
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHUYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUCa
U €r0 BEPOSITHBIE NIOCIIEACTBHSI.

Pa3BuTHE METOJOB MOHHMTOPHUHTA PAa3BUTHUS OMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemmuvie uccnedosanusi nepexooa K pecypcocoepezaiowjeii U KOHKYPEHMOCHOCOOHOL



anepeemuxke. buonozuueckoe pasnoobpaszue u douopecypcvl. Hayuonanvhvie ungopmayuonnsie
cucmempl, obecneuusarowue 00CmMyn K UHGOPpMAyuu no COCMOAHUIO OMOEIbHLIX 6U008 U
akocucmem. OcHo8bl IKOpeaburumayuy IKocucmem u cnocob6o8 bopvbul ¢ GUONOBPEINCOCHUAMU.
Pexoncmpykyus MopcKux u HA3eMHbIX IKOCUCTIEM.

JdemoHcTpauMu

Tabmuubl w  cxembl: «3arps3HeHue aTrMmocdepbl», «3arps3HeHHe THIPOCchephD»,
«3arpsisHeHne  mouBbl», «llapHukoBbi  3ddexT», «Ocobo oxpaHseMble NPUPOIHBIC
TeppUTOpUn», «MoJenn ynpapiasieMoro Mupa.

Ob6opynoBanue: ¢ororpaguu OXpaHSEMbIX pPACTEHMH U KUBOTHBIX KpacHON KHMIH
Poccniickoit denepanuu, KpacHoi KHUTH pernoHa.
IVNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TIPOI'PAMMBI 110 BUOJIOT'MA
HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IpOTPaMM CPEIHETo 00IIeTo 00pa30BaHus: IUYHOCTHBIC, METAIIPEAMETHBIC U IIPEIMETHEIE.

B cTpykType JTUYHOCTHBIX pe3yJbTaTOB OCBOEHUS MPOrpamMMbl 110 OMOJIOTUU BBIIEICHbBI
CIIEAYIOIIME  COCTAaBJIAIOIIME: OCO3HAHHE OOy4YalOIIMMUCSH  POCCUHCKOM  IpakJaHCKOH
UJICHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPEACICHHUIO,
Hanuyue momueayuyu K OOyUEHUIO OWOJIOTHM, yeleHanpaeiennoe paszeumiue BHYTPEHHHUX
yOeXJIeHUH JIMYHOCTH Ha OCHOBE KJIHOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTUSA
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYUYAIOIIMXCSl PYKOBOJCTBOBAThCS B
CBOCH  JESATETBHOCTH  IICHHOCTHO-CMBICIIOBBIMHA  YCTaHOBKAaMH, TPUCYIIMMH  CHUCTEME
Ouosoru4yeckoro  oOpa3oOBaHMsSl, Haauuue NPABOCO3HAHUS  DKOJIOTMYECKOH  KYJIbTYpBI,
cnocobnocmu cmagumy LEINH U CTPOUTH )KU3HEHHBIE IIJIaHBbI.

JIMYyHOCTHBIE PE3yNIbTaThl OCBOCHMSI MPOrpPaMMbl 110 OMOJOTUH JIOCTUTAIOTCS B €MHCTBE
y4eOHOI M BOCIUTATENBHOHN JESTEIHbHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMU POCCHUHCKUMH
COLMOKYJIBTYPHBIMH, UCTOPUIECKIMHU U JyXOBHO-HPABCTBEHHBIMH IEHHOCTSIMU, TPUHSATHIMU B
oOmiecTBe MpaBWJIaMH M HOPMAaMU MOBEACHHMS M CIOCOOCTBYIOT IpOLECCAM CaMOIO3HAHMA,
CaMOBOCIIUTaHMsI U CaMOpa3BUTHS, PA3BUTHUSI BHYTPEHHEH MO3MLMU JUYHOCTH, MAaTPUOTU3MA U
YBOKEHHS K 3aKOHY M IPABOMOPSIKY, YEIOBEKY TPy/Aa M CTapuieMy IOKOJICHHIO, B3aUMHOTO
YBOKEHUs, OCEpeKHOTO  OTHOMIEHUS K  KYJIbTYPHOMY  HACICOUI0 M TPaIUIHsIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAOLIEH Cpele.

JIMYHOCTHBIE pe3yabTaThl OCBOEHHS y4eOHOTo npenMeTa «buonorus» NOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUINXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
MO3HWIMEH JMYHOCTH, CHCTEMOM IEHHOCTHBIX OpHEHTAIWid, MO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHICKOro oOIecTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITAa JESITEeIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HaIpaBJICHU BOCIUTATEILHON JAESITETHPHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCHMTAHMS:

c(OPMHPOBAHHOCTh ~ TPAXKJAHCKOM TO3MLMU oOyyaromierocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHAa POCCUIICKOr0 00IIeCTBa;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)KEHHE 3aKOHA U
MIPaBOTIOPSIIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEsATEeIbHOCTH NPU CO3JaHUU YUeOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U MMO3HABATEIbHbIX 3371a4, BHIIOTHEHUH OMOJIOTHUECKUX HKCIIEPUMEHTOB;



CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO IO3MIIMIO IO OTHOWIEHUIO K SBJICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHUE  YYUTBIBAaTH B  CBOUX JICHCTBUSAX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHbIMU YOEXKICHUSAMHU, KYJIbTYPHBIMHU LIEHHOCTSIMH U COLIMAIbHBIM
MIOJIOKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIIOJHEHUS Y4€OHBIX,
[IO3HABATEJIbHBIX M HCCIEAOBATEIbCKUX 33Ja4, YBAXKUTEJIBHOIO OTHOLICHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COACPIKAHMUS,

TFOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU I€ATEIbHOCTH;

2) naTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoAy, YyBCTBa OTBETCTBEHHOCTH Iepe]] PoInMHON, ropiocTtu 3a CBOM Kpaid, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K IPUPOJHOMY HACIEAMI0 U NaMSATHUKAM IPUPOIBI,
JocThxkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKHX YYEHBIX B CTAHOBJICHHWE M pa3BHUTHE
OHMOJ0TUH, TOHUMAaHH 3HAY€HUs1 OMOJIOTUH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uzeiHas yoexx1€HHOCTh, TOTOBHOCTb K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApPO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOTO OBEJCHMUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHBIE PEICHUS, OPUECHTUPYICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAYyILIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMUM pOIMTENSM, CO3/JaHHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOTO NPHUHSTHS LIEHHOCTEW CEMEWHOM KM3HU B COOTBETCTBUM C TPAJWULUSIMU HapOJOB
Poccuu;

4) 3cTeTH4eCKOro BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITAa, HAYYHOTO U TEXHUUYECKOIO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOIIECHUH;

IIOHMMAHHE AYMOLIMOHAJIBHOTO BO3AECUCTBHS JKUBOU NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHIO B pPa3HBIX BHUJAX HCKYCCTBA, CTPEMIIEHHE MPOSIBISATh
KayecTBa TBOPUYECKOMN JIMYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJBTYPbl 310POBbS H
IMOLMOHAIBLHOIO 0JIArONMONyYHsi:

MOHUMAaHWE W pealn3alus 3I0pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
coOrofieHre TUTUEHUYECKUX MPaBWJI U HOPM, cOalaHCUPOBAHHBIN PEXUM 3aHATHI U OTAbIXA,
peryisipHas (u3Mueckas aKTUBHOCTh), OEpeXHOro, OTBETCTBEHHOTO W KOMIETEHTHOIO
OTHOILIEHHSI K COOCTBEHHOMY (PM3UYECKOMY H ICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTU TPaBUJ HWHAMBUIYAJbHOTO M KOJUIEKTUBHOTO 0€30IacHOro
MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHHME MOCJTEJICTBUM M HENPUATHS BPEAHBIX NPUBBIYEK (YMOTPEOJEHUS aKOros,
HapKOTUKOB, KypeHUs);

6) TPy10BOT0 BOCIIUTAHMS:



TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJOTHUECKON U COIIMAILHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBAaTh, IUIAHUPOBATb U CAMOCTOSITEJIBHO — BBINOJHATH — TaKyHO
NeSITE€NbHOCTD;

UHTEpeC K Pa3IU4HbIM chepaM MpodhecCUOHATBHONW NesATeIbHOCTH, YMEHHUE COBEPILATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPAa30BAaHHUIO HA MPOTSHKEHUH BCEi
KHU3HU,

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK UCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

HIOBBIIIEHUE YPOBHS SKOJIOIMYECKON KyJIbTYpbl: IPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPo0IeM U IMyTel UX PEeUICHHUS;

CIOCOOHOCTH HCIIOJIB30BATh MPHOOPETaEMbIe MIPHU W3YUYEHUH OMOJOTHH 3HAHUS M YMEHUS
IpU pEIICHUuH IMpoOsieM, CBS3aHHBIX C palMOHAJIbHBIM IMPHPOJIONONIb30BaHHEM (cOOII0AeHNE
IpaBUJ MOBEICHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B 3KOCHCTEMAX,
OXpaHy BHJIOB, YKOCUCTEM, Orochepsl);

AaKTUBHOE HENpUITHE JEHCTBUM, NPUHOCSIIMX BPE] OKPY)KAIOLIEH MPUPOAHON Cpele,
yYMEHHUE MPOTHO3UPOBATH HEOJIAroNpHUATHBIE KOJIOTMYECKUE MOCIEACTBHS MPEeAPUHUMAEMbIX
JeMcTBUI U IPEeIOTBpallaTh UX;

HaJIUYUE Pa3BUTOIO HKOJOTUYECKOTO MBIILIEHUS, SKOJOTMYECKOM KYyJIbTYphl, OINbITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HalpaBICHHOCTH, YMEHUS PpPYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJILHOM, KOMMYHUKAaTUBHOM W COLIMAIBHOM INpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IPAaKTUYECKOH 1eATEbHOCTH SKOJIOTMYECKON HallPaBJIEeHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHsI HAykKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JUaiore KyjabTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYIBTYPHOM MHUDE;

COBEpLIECHCTBOBAHUE S3bIKOBOI M UNTATENICKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEXTY JIFOJIbMU ¥ TTO3HAHUS MUPA;

NOHMMaHue cnenu(uku OMONOrMH Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MUpPE Kak O €IMHCTBE MpPHUPOAbI, dYelloBeKa M OO0IlecTBa, B MO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHuu NpoodIeM COXpaHEeHUs! IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTHMHU Ul COBPEMEHHOW LMBUIM3ALMU: 00eCreueHus
HOBOT'O YPOBHS pa3BUTHsl MEAMIIMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemarh pecypcHble MpoOaeMbl pa3BUTHUS YEIOBEUYECTBA, IIOUCKA MyTeH BBIXOJA U3 TI100aIbHbBIX
HKOJIOTMYECKUX MPOoOJieM U oOecreueHus nepexoia K yCTOHUMBOMY Pa3BUTHUIO, PallMOHATbHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHWM B IIENSAX MOBBIIICHUs OOIIeH
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH TI'pPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (QYHKIMOHAIbHON
rPaMOTHOCTHU o0y4arouxcs, GopMUpyeMoil pu U3ydyeHUn OUOJIOTHH;

[OHUMaHHE CYUIHOCTH METOJOB IO3HAHHUS, MCIIOJIB3YeMbIX B E€CTECTBEHHBIX HAyKax,
CIOCOOHOCTH HCMOJIb30BaTh IOJIydyaeMble 3HAHUS Ul aHalu3a M OOBSCHEHUS SBICHUN
OKpY’KAloIIero MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE



3aKJIIOYEHUSI Ha OCHOBE HAy4YHbIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TMOJTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OWOJOTHYECKHE 3HAHUS IS PEIICHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAlIHSIX;

OCO3HaHHE IIEHHOCTH Hay4YHOU NeSTENIbHOCTH, TOTOBHOCTh OCYILECTBISATH MPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa3OBaHUI0O U CaMOOOPAa30BAHHIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN 10 OHOJOTUM B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSIMU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe Pe3yNIbTaThl OCBOCHHUs y4eOHOro mpeamera «bBHOJIOTHS» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHUS OOYyYAIOMIMXCA  MEXIUCHUIUITMHAPHBIC
(MeXnpeaIMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeJIOBaHUEe, HAOIIOJeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHE); YHHUBEpCAIbHbIE
yueOHbIe JeiicTBUS (MO3HABaTeIbHbIE, KOMMYHUKATUBHBIC, PETYISTHUBHBIC), 00ECIEUNBAOIINE
dbopmupoBanre (PpyHKIMOHAILHON TPAMOTHOCTH M COIMAIBHONW KOMITETCHIIMH OOYYarOIINXCS;
CIIOCOOHOCTh o0y4Jaronmxcs HCII0JIb30BaTh OCBOCHHBIC MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIC JAEWCTBHUS B I103HABATEIbHOH U
COLIMATILHOM MTPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YpOBHE CPEIHEro OO0mero oOpa3oBaHWs Yy
oOygaromerocss Oyayr copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIbHBIC yUeOHBIC JEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCajbHble Y4e€OHBIE JEWUCTBHUS, PETyIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHASI I TEIBHOCTD.

MetanpeameTHble pe3ylbTaThl OCBOCHHS MPOrpaMMBbI CpeqHEro o0iero oopazoBaHUS
JTOJKHBI OTPaXaTh:

ORi1ajieHHe YHHUBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH 1€l CTBUSIMU:

1) 6a3oBbIe JOoruvecKue AeicTBUsI:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpPOBAaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOCHHHM 3HAHWUH MPHUEMBI JIOTUYECKOTO MBIIIICHUS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 000OIIeHHUs), PaCKPbIBaTh CMBICT OHOJIOTHUYECKUX
MOHSTH (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBSI3U C APYTUMU TOHATUSIMU );

OTIPEICIIATh TEIM JEATEIBbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUHU WX JOCTHKCHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C MTOCTaBICHHBIMHU IIECJISIMH;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHS Uil OObsACHEHUs (AKTOB M SBICHUN KUBOU
MPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKICHUS (WMHIYKTUBHBIC, JCIYKTUBHBIC, 110 aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBACMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJICbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHI pa3HOTrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaTeIBaTh TUIAH PEHICHHs TPOOIEMBI C YUETOM aHAIIM3a UMEIOIINXCS MaTepHAbHBIX
¥ HEMaTepPUAIbHBIX PECYPCOB;



BHOCUTh KOPPEKTHUBBI B JEATENbHOCTh, OLIEHUBAaThb COOTBETCTBHE PE3YJIbTATOB LIEJSIM,
OLIGHUBATh PUCKH MOCIIEICTBUI NEATEIbHOCTH;

KOOPJMHUPOBATh W BBIIOJHATH pPAa0OTy B YCIOBUSIX pPEaJbHOrO, BHUPTYAJbHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBATh KPEaTMBHOE MBILIUIEHUE NP PEILICHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHS:

BJIAJICTh HaBBIKAMHU Y4EOHO-HCCIEIOBATEIbCKON U MPOEKTHOM JEATEIIEHOCTH, HAaBBIKAMU
pasperieHus npoodisieM, COCOOHOCThI0 U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METO/I0B
peLIeHHs] IPAKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOOB II03HAHUS;

UCTIOJIb30BaTh PA3UYHBIE BHUJBI JESITEIBHOCTH IO TOJXYYEHHUIO HOBOTO 3HAHHS, €ro
UHTEpIpETaln, NPeoOpa30BaHUI0O U MPUMEHEHHIO B YYEOHBIX CHUTYallUiX, B TOM YHUCIE TpPHU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IIPOEKTOB;

(GopMHpOBaTh HAYUHBIA THUIl MBIIUICHHS, BIAJECTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU
HNOHATUSMH U METOAAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpPa30BATEIBHOU NEATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

BBISIBJISATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajjady, BBIJBUIATh
TUMOTe3y €€ pemieHus, HAaXOAWTh AapryMEHTHl U JIOKa3aTelIbCTBA CBOUX YTBEPKICHUM,
3aJaBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

aHAJIM3UPOBaTh IOJIyYEHHbIE B XOJ€ pELICHHUs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTbH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsM, OLIEHHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISAITh IIEJICHANIPABICHHBIN IOMCK IMEPEHOCAa CPEACTB M CIIOCOOOB JEHCTBUS B
po¢eCCHOHATILHYIO Cpeay;

yMETh IEpEeHOCUTh 3HAHHWA B  IIO3HABATENBHYI0 M  IPAaKTHYECKyl0  00aacTu
KHU3HEICATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTaTh HOBBIE WJEH, Mpe/ularaTb OpPUTMHAJIBHBIE MOAXOAbl M PELIeHUs, CTABUTh
npoOIeMbl U 33aJa4u, JIOMyCKaroIue ajJbTepHATUBHbIE PELICHHUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBATHCSA B PA3IUYHBIX MCTOYHMKAX HH(MOpManuu (TEKCTe yuyeOHOro mocolus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIIOBAPSX U CHPAaBOYHHUKAX, KOMIIbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaThb HH(POPMALMIO pa3lIWYHBIX BHJIOB U (opM
NPECTaBJICHUS, KPUTUIECKU OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTHBOPEYHBOCTb;

dbopMymHpoBaTh 3ampOCHl M TMPHUMEHATh Pa3IHMYHBIE METOJIBI INPH IOHCKE W O0TOOpe
O6uonornyeckoit MHGopMaIK, He0OX0IUMOH /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHMUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAaJbHYIO (OpPMYy MpPEACTABIECHUS OHOJOTHYECKON
uHpopManuu (CXxeMbl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYToe);

UCTOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OMOIOTHYECKOMH
uHpOpManueil: TPUMEHITh XUMHUYECKHe, (PU3MYecKre W MaTeMaTHYeCKUe 3HAKW W CHUMBOJIBI,
dbopmyrel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

BJAJETh HABBIKAMU pACHO3HABAHUS M 3alIMThl WHGpOpMaNMU, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.



OBiaieHUe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMU 1eCTBUAMM:

1) o6menmne:

OCYILECTBIISATh KOMMYHHKAIIMK BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIM JUCKYCCUU TIO CYLIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 33/JaBaTh BOIPOCHI, BBICKA3bIBAThH
CY)KJICHHUSI OTHOCHUTEJIbHO BBINOJHEHUsI INpeaIaraéMon 3aJadyd, Y4YHUTbIBaTb WHTEPEChl U
COIIACOBAHHOCTH MO3ULIMHI APYTUX YYaCTHUKOB JUAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIC CpEICTBA OOLICHMS, MOHMUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, NMPEANOCHIIOK BOZHUKHOBEHUSI KOH(JIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(PIUKTHI U
BECTHU M1EPETOBOPBHI;

BJIAJICTh PA3IUYHBIMH CIIOCOOAMU OOIIEHHUS M B3aUMOJEHCTBHS, MOHHUMATh HaMEPEHUS
JPYTuX JIOACH, MPOSIBIATh YBAKHUTEIHHOE OTHOIICHHE K COOCCEHUKY U B KOPPEKTHOH (opme
bopMyIUpOBaTH CBOM BO3PAKECHHUS;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUYKY 3pPEHHUSl C HCIOJIb30BAHUEM S3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOTHI IpU
pelieHnr OMOJIOTHYecKON MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
(dbopM B3aMMOJEMCTBYSI IPU pELIEHUH YUeOHO! 3a/1auH;

BBIOMPATh TEMATUKY M METOJbI COBMECTHBIX JEHCTBHU ¢ y4€TOM OOIMIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4JeHa KOJIEKTUBA;

MPUHUMATh LEJIU COBMECTHOM JESITENbHOCTH, OpPraHMW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PACIpElENATh POJIM C Yy4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHOU pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXKJAOTO YYaCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISAITh MO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

OBjajieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU JA€CTBUAMM:

1) camoopranu3amnms:

UCIIONIb30BaTh OMOJIOTMYECKUE 3HAHUS 7S BBIABICHUS NPOOJIEM M WX pEIICHHs B
YKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BbIOMpAaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1[EI€BbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JIEUCTBUAX M IMOCTYNKAaX MO OTHOIIEHUIO K >KMBOM MPHUPOJIE, CBOEMY 3I0POBBI0 M 3JI0POBBIO
OKPY’KaIOIIHNX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MMO3HABATEIBHYIO NESTEIbHOCTh, BBISABISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aaull B OOpa30BATEIBHOW JEATEIBHOCTH U
KU3HCHHBIX CUTYaIHsIX;

CaMOCTOSITENIFHO COCTABJIATH IUJIAaH PeLIeHHs MpoOIeMbl ¢ YIETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JaBaTh OIEHKY HOBBIM CUTYAIIHIM;

paciupsTh paMKH yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JieNiaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OIICHUBATh MIPUOOPETEHHBIN OTIBIT;



Croco0cTBOBaTh (HOPMHUPOBAHHIO M TIPOSIBJIICHUIO ITUPOKOU APYAUITUN B Pa3HBIX 00JIACTIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIILHON pe()ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JACHCTBHI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIOIB30BATH MPUEMBI peIIeKCUU
JUTSL OLICHKU CUTYaI[H, BHIOOpA BEPHOTO PEIICHMUS,

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHIXKEHHIO;

IIPUHUMATh MOTHUBBI U apIYMEHThI IPYTHX IIPU aHAIMU3€E PE3yNbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

MPUHUMATH CeOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX [IPU aHAIU3€E PE3YJIBTATOB JEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JAPYTUX Ha OMIMOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYrOro YeJ0BeKa.

HPEMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3ynabTaThl OCBOSHHS coiepxaHus ydeOHoro mpeamera «buonorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI HAa 00ecriedeHre MpoPUIbHOTO 00y4eHHsT 00y4YaroIUuXCs
Oouonorun. OHM BKIIIOYAIOT: creuupuyeckue s OWOJIIOTMHM HAay4HbIE 3HAaHUSA, YMEHUS U
CrocoObl JEHCTBUII MO OCBOCHHUIO, HMHTEPHpPETAlMd U MPeoOpa3oBaHUIO 3HAHHM, BHJbI
JESTENIbHOCTH O TOJYyYEHUIO HOBBIX 3HAHUI M HMX NMPUMEHEHHMIO B PA3IMYHBIX Y4EOHBIX, a
TaK)K€ B peaJIbHbIX )KM3HEHHBIX cuTyauusax. [IpeaMeTHbie pe3yabTaThl IPEICTaBIEHbI 110 rojlaM
U3YYEHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 Knacce
JIOJIKHBI OTpa)<aTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE W POJM OMOJIOTUU B CHUCTEME €CTeCTBEHHBIX HAYK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B IIO3HAHWU 3aKOHOB TPUPOABI U
pelIeHny MpodIieM paloOHAIbHOIO IPUPOIOTIOIB30BaHMS, O BKJIAJE€ POCCUNCKUX U 3apyOEKHBIX
YUEHBIX B Pa3BUTHE OUOJIOTUH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIOYAET: OCHOBOINOJAraroline
OMOJOTMYECKHE TEPMHUHBI U TIOHATHUSA (PKHU3Hb, KJETKA, OpPraHu3M, METa0OoJu3M, TOMEOCTas,
CaMOpEeTyJISILMSL, CaMOBOCIIPOU3BECHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonoruueckre Tteopun (kinerounas Tteopuss T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. M. BaBunoBa — o 1nieHTpax
MHOT000pa3usl U MPOUCXOXKIACHUS KyJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NEPBOIO MOKOJIEHMS, pacIIEIJIeHHs], YUCTOTHl FraMeT, He3aBUCUMOro HacieaoBanus . Mennens,
TOMOJIOTHUECKUX pPSAJOB B HacleACTBeHHOW wu3aMeHunBoctd H. W. BaBunoBa), mpUHIUIIBI
(KOMILJIEMEHTapHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAYYHOI'O MO3HAHUs, UCIOJIB3YEMbIX B OMOJOTHYECKUX
HCCJIETOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHUE, HAOII0IeHIE, SKCIIEPUMEHT);

YMEHME BBIACIATh CYLIECTBEHHBbIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKApUOT U IYKapHuoT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTraHM3MOB, B TOM 4HCle OakTepuid, rpuOOB, pacTEeHUH,
’KMUBOTHBIX U Y€JIOBEKA, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, NPOTEKAIOIMX B OpraHU3Max pacTeHHH, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
Opo>xeHHst, aBTOTPO(PHOro M reTepoTpo(HOro TUIMOB MHUTAHHS, (POTOCHHTE3a M XEMOCHHTE3a,



MHUTO3a, Me03a, raMeTorenesa, ’MOpuoreHe3a, mocTIMOPHOHAIBLHOTO Pa3BUTHUS, PA3MHOXKEHU S,
MHAVBUAYAJILHOTO Pa3BUTHsI OpraHu3Ma (OHTOI€HE3a), B3aWMOJAEWUCTBHUS T'€HOB, IE€TEpO3HUCA,
UCKYCCTBEHHOT'O 0TOOPA;

YMEHHE YCTAHABJIMBATh B3aUMOCBS3M MEXAY OPraHOMJAAMU KIETKH M UX (PYHKIHSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEeW U UX QYHKIUSMU, MEX]y OpraHaMu U CUCTEMaMH OpraHoOB Y
pacTeHUid, >KUBOTHBIX M 4YEIIOBEKa M WX (QYHKIHSIMH, MEKIy CHCTEeMaMHU OPraHOB U HX
(GyHKIMAME, MEXIy 3TalaMd OOMEHA BEIIECTB, ATAallaMH KIJIETOYHOTO LHKIA U YKU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAIBLHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
dbeHoTunoM u pakTopamMu Cpeibl OOUTaHNS,

YMEHUE BBISBJIATh OTIUYHUTENIbHBbIC MPU3HAKU KUBBIX CHUCTEM, B TOM YHUCIE PACTEHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTUYECKYI0O TEPMUHOJIOTHIO U
CUMBOJIMKY JJIsl JOKa3aTelIbCTBA POJACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUYECKUX TPYIII;

YMEHHUE pelaTh OWOIOTHYECKHE 3a/a4H, BBISABISATh MPUYUHHO-CIEICTBEHHBIC CBSI3U
MEXJy HCCIEAyeMbIMU OMOJIOrMYECKMMM IpPOLIECCAaMU U SBJICHUSMH, JEJIaTh BBIBOJABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBIIIOJIHATH JTAOOPAaTOpHbIE U MpaKTHUYeCKHe paboThl, COONIOATh MpaBMia MPHU
pabote ¢ yueOHBIM 1 1a00paTOPHBIM 000PYI0OBaHHUEM;

YMEHUE BBIIBUTATh THUIIOTE3bI, MPOBEPATh UX OSKCIECPUMEHTAIBHBIMUA CPEICTBAMH,
dbopMynupys 1eb UCCIeI0BaHuUs, aHATM3UPOBATD MMOJIYYCHHBIE PE3YNIbTAThI U JeNIaTh BHIBOIBI;

YMEHHE y4acTBOBAaTh B y4eOHO-HMCCIIEIOBATENIbCKOM paboTe 1Mo OMONIOTHH, SKOJIOTHU H
MeIUIUHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOIMYHO IMPEICTABISATH
MOJIyYECHHBIE PE3Y/IbTAThl HA YICHUYECKUX KOH(PEPEHIHIX;

YMEHHE OLIEHWBAaTh J3TUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUI B o0nactu
OMOJOTUM W MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJAOTBOPEHUE, HAMpaBICHHOE
M3MEHEHHE TeHOMa U CO3JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyayiiel mpopecCHOHAIBHON AeTETLHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEJIbCKOTO X035ICTBA, MUILEBOM
MPOMBINIJICHHOCTH, YTAyOJIsTh IO3HABAaTEIbHBIH WHTEPEC, HAIMpPaBJICHHBIH HAa OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH TMpodeccud W TPOJOJDKEHHWE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHMU3aIMsaX CpeHEro NpodhecCUOHAIBLHOTO U BhICIIEr0 00pa3oBaHUsl.

[IpenmerHble pe3ynbTaTbl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJIKHBI OTpaXaTh:

c(OpMHPOBAHHOCTh 3HAHUM O MECTE W POJIM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(GOpMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
HOPUPOJBI U PEIIEHUH HKOJIOTHYECKUX MPOOJIEM YeIOBEYECTBA, @ TAaKXKE B PEIICHUH BOIPOCOB
paloOHAIbHOTO MPHUPOJOTONIL30BaHUS, U B (HOPMUPOBAHMM IEHHOCTHOTO OTHOIIEHUS K
npupose, OoOLIECTBY, YENOBEKY, O BKJIaJIe POCCHUICKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BIa/IeTh CUCTEMOI OMOJIOrMYEeCKHX 3HAHUHM, KOTOpas BKJIIOYACT OINpENeNICHUs U
MOHMMAaHUE CYIIHOCTH OCHOBOIIOJATalONMX OWOIIOTUYECKUX TEPMUHOB U TOHIATHN (BHUI,
sKocucTteMa, Ouocdepa), Oumosormueckue Tteopuu (dBomonMoHHAs Teopus Y. JlapBuHa,
CUHTeTHuYecKas Teopus sBomonuu), ydeHus (A. H. CeBeproBa — o myTsAX W HampaBICHHIX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3apoasimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma 0. Jlubuxa,
HKOJIOTUYECKON TUPaMUIbl YHEPTUHN ), TUITOTE3bI (THnoTe3a «mupa PHK» V. I'mnbepra);



YMEHHE BIAJETh OCHOBHBIMH METOJAaMH HAyYHOTO IIO3HAHHS, HCIOJIb3yeMBbIMH B
OMOJIOTUYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpeHHe,
HaOJr0IeHNE, YKCIIEPUMEHT), CIIOCO0AMHU BBISBICHUS M OLIGHKU aHTPOIOTCHHBIX W3MEHEHHH B
PUPOJIC;

YMEHHUE BBIACTATh CYINICCTBEHHBIC INPU3HAKU: BHJIOB, OHOTCOIICHO30B, JKOCHUCTEM U
Oouocdepsl, CTaOMIM3UPYIOIIETro, MABIKYIIETO W pa3pbIBAIOIIETO €CTECTBEHHOTO OTOOpa,
JIONATPUYECKOTO U CUMITIATPHYECKOTO BHI000pA30BaHMUS, BIUSHUS JIBWKYIIUX CHII SBOJIIOLUU
Ha TCHO(OH]| MOIMYJISAIUN, TPUCTIOCOOICHHOCTH OPraHU3MOB K cpelle OOMTaHUs, YepelOBaHUs
HaIpaBJICHUH YBOJIIOLINHU, KPYTOBOPOTA BEHIECTB M MIOTOKA YHEPTUU B SKOCHCTEMAX;

YMEHHUE YCTAaHABIMBATh B3aUMOCBA3M MEXAY IMPOLECCAMU HBOJIONUH, JBUKYIIUMHU
CHJIaMH aHTPOIOT'€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX YKOCHCTEM U IPHUCIOCOOICHUAMU K HHUM
OpraHU3MOB;

YMEHUE BBISIBIIATh OTJIUYUTEIbHBIC IPHU3HAKH )KHUBBIX CUCTEM, IMPUCIIOCOOJICHHOCTh BUIOB
K cpene oburtaHusi, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB JKOCHUCTEM, B3aUMOCBSI3EH
OpPTraHU3MOB B COOOIIECTBAX, AaHTPOTIOI€HHBIX M3MEHEHHI B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHUE MCIOJIb30BATh COOTBETCTBYIOIINE apTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY Ul JIOKa3aTeIbCTBA POJICTBA OPraHU3MOB pa3HBIX CHUCTEMATHYECKHUX TPYIIIL,
B3aMMOCBSI3M OPTaHU3MOB U CpeIbl OOMTAHWS, SIWHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHsI MHOTOOOpa3usi BHJOB M KOCHCTEM KaK YCIOBHUS COCYIIECTBOBAHHS MPUPOABI U
YeJI0BEYCCTBA,;

YMEHHUE pellaTh OWOJIOTUYECKUE 3a/a4yH, BBISBIISATh TPUYUHHO-CICICTBCHHBIC CBSI3U
MEXIy HCCIEAYEeMbIMH OWOJIIOTHYECKUMH TPOIIECCAMH W SIBIICHHUSMH, J€laTh BBIBOIABI M
MIPOTHO3BI HA OCHOBAHHUH MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThI, COONIIOIATh MpaBHia TPU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMCHHE BBIIBUTATh THUIOTE3bI, IMPOBEPATh HMX DKCIHEPUMCHTATBHBIMU CPEICTBAMH,
bopMyHpys 1eNb UCCIIeI0OBaHNS, aHATN3UPOBATh MOJYYCHHBIE PE3YIbTAThI U JIENaTh BBIBOJIBI,

yYMEHHE y4yacTBOBaTh B yueOHO-HCCIeNoBaTeIbCKOH paboTe 1Mo OMOJIOTMH, 3KOJIOTMU U
MEAHIIMHE, MPOBOJMMON Ha 0a3e IMIKOJIBHBIX HAyYHBIX OOIIECTB, W MyOJUYHO MPEACTaBIATh
MIOJTy9YECHHBIC PE3YIIbTAaThl HA YUEHUYECKUX KOH(PEPEHITUIX;

YMEHHUE OIICHWBATh THUIOTE3bl W TEOPHUH O MPOUCXOKIACHUW J>KWU3HHU, 4YelOBeKa U
4eJOBEYECKHX pPac, O MPHUYUHAX, MOCJIEACTBUAX M CIIOCO0AaX MPEeAOTBpPAIIECHUS TTTOOAIbHBIX
U3MEHeHu# B buocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyayiiel mpopecCHOHAIBHON AesTETLHOCTH B
oOmacth  OWOJOTHH, OSKOJOTHH, TPHPOJONONB30BAHMS, MEIUIUHBI, OHOTEXHOJOTHH,
MICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SHCTBA, MUIIEBOW MPOMBIIIJICHHOCTH, YTIyOIsTh
MO3HABATENbHBII MHTEpPEC, HAMpaBJICHHBIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLICH
npodeccun M MPOJODKEHHE OMOJOrMYecKoro oOpa3oBaHMs B OpraHM3alUsX CpPEIHEro
MPOECCHOHAIBHOTO U BBICIIIETO 00pa30BaHMS.



TEMATHUYECKOE IINTAHUPOBAHUE 10 KJIACC
KoumnuectBo yacos JJIeKTPOHHbIE
Ne n/m Hamvenonanue paszeon u Tev Koutpoabubie  [Ipaktuueckue (uupposbie)
FIPOTPANINE! Beero padoThI padoThI oOpa3oBaTe/bHbIE
pecypchbl
1 buonorus kak Hayka 1
2 JKuBble CCTEMBI U X H3Yy4CHHE
3 buosnorust kietku 0.5
4 XuMHYECcKasi OpraHu3aIus KJICTKA 10 1
5) Crpoenrie u GyHKINHU KICTKU 8 1 2
6 OOMeH BeIecTB U NMPEBpaIICHUE SHEPTUH B 9 1
KJIETKE
7 HaCJ'IeI[CTBeHIfa}I uHpopMaLus U 9 1 0.5
peanu3anus e€ B KJIeTKe
8 JKHU3HEHHBIN UK KIETKA 6 1
Crpoenuie U GyHKIUU OPraHU3MOB 17 1 1.5
10 Pa3mHOXkeHue U pa3BUTHE OPraHU3MOB 8 1.5
11 'enetnka — HayKa 0 HaCJIEICTBEHHOCTH U ) 05
W3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH U3MEHUYHNBOCTH 6 1
14 ['eneTrka yemoBeka 3 1 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus u cuHTETUYECKask OMOIOT S 4 0.5
17 PesepBHOE Bpems 1




OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 13.5
11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne i/ P Konrpouabnsie IIpakTnyeckue (1p )
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
1 3apox/IeHUE U Pa3BUTHE 3BOJIIOLIMOHHBIX 4
MPEJICTaBICHUIA B OMOJIOTHI
Mukpoa3Botous 1 €€ pe3yabTaThl 14 1 2
3 MaxpodBOJIOIHS U €€ Pe3yIbTaThl 6
4 [TpoucxosxxaeHue U pa3BUTHE )KU3HU Ha 15 1 15
3emie
5 [IpoucxoxaeHue yenoBeka — aHTPOIIOTeHE3 10 1 1
DKOJIOTHS — HayKa O B3aUMOOTHOIIIEHHUSIX
6 OpraHU3MOB M HAaJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollen cpenon
OpraHu3msl 4 cpesja 0OUTaHUs 1 1.5
8 DKOJI0TUsl BUJOB U MOIMYJISILIUMA 0.5
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE 12 1 05
CHCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa 1
11 UYenoBek 1 OKpyKaromas cpeaa
12 PesepsHOe Bpems
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 7.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypenI
1 buonorus kak KOMIIJIEKCHas HayKa U Kak 1
4acTh COBPEMEHHOT0 001IecTBa
JKuBbIe cHCTEMBI M X CBOWCTBA 1
3 YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1
4 HcTopust OTKPBITUS U U3YyYEHUSI KIICTKH. 1
Knerounas teopus
Metoasl MONEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora
5 «M3y4yeHne MeTo10B KJIETOYHON OUOJIOTHUH 1 05
(xpomarorpadus, anexrpodopes, '
TuddepeHMaIbHOe HEeHTpU(YTUpOoBaHUE,
ITLIP)»
6 XUMHYECKUH COCTaB KIETKU 1
7 MuHepanbHble BELIECTBa KIETKH, UX 1
Ouosoruueckas poiib
Opranuyeckue BelecTBa KIeTKH — OEJIKH.
8 JlaGopatopHas pabota «OOHapyxeHue 1 05
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX '
peaxkuuii»
9 CgoiicTBa, K1accupuKanyst U QyHKIUN 1

OEJIKOB




10

OpI‘aHI/IquKI/Ie BCIICCTBA KIICTKHU —
YIJI€BOJbI

11

12

13

OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —
JIMITU ABI

Hyxneunoseie kucnotsl. JIHK u PHK.
JlaboparopHas pabota «MccrneqoBanue
HYKJIGMHOBBIX KUCJIOT, BBIJICJIICHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

Crpoenue u pynkuuu ATD. [pyrue
nykieozuaTpudocarsr (HTD)

0.5

14

CexBennpoBanue [JHK. Metozs
TCHOMMKH, TPAHCKPHUITTOMUKH,
IPOTEOMHUKHU. METObI CTPYKTYPHOU
Ouonorumu.

15

16

17

KonTponsHas pabora 1 o teme
"Xumuueckasi opraHu3amus KiIeTkun"

TwuIesl KJIE€TOK. HpOKapI/IOTI/ILIeCKaH KJICTKa

CtpoeHnue 3yKapuoTUYECKON KIIETKH.
[TpakTryeckas pabdora «M3ydyeHue cBoicTB
KJIETOYHOM MeMOpaHbI»

0.5

18

19

20

IToBepXHOCTHBIN anmnapar KIeTKH

OnHoMeMOpaHHbIE OPTaHOUIBI KIETKH.
[IpakTnueckas padora «M3ydyenne
JIBUKEHUSI LIUTOIIa3Mbl B PACTUTENIBHBIX
KJIETKax»

[TosnyaBTOHOMHBIE OpraHOU/bI KJIETKU:
MHUTOXOH/IPHH, TIacTUIbL. JIabopaTopHas
paborta «VccnenoBaHue mia3Moinn3a u

0.5

0.5




ACIIIa3MOJIM3a B PACTUTCIIBHBIX KJIICTKAX»

21

22

23

HememOpaHHBIE OpraHOUAbI KICTKH.
Crpoenue u GyHKIUH 1Ipa.

CpaBHHTEbHAS XapaKTEPUCTUKA KIIETOK
aykapuort. JlabopaTopHas pabora
«M3ydeHune cTpoeHusI KIICTOK Pa3InIHbBIX
OpPraHUu3MOB»

KonTponbnas pabota 2 o teme "CtpoeHue
KJIETKH"

0.5

24

ACCUMUIISITIVS ¥ TUCCUMILISALINS — JIBE
CTOpOHBI MeTaboau3Ma. THurbs oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHune KaTaTuTHIECKONW aKTHBHOCTH
dbepMeHTOB (Ha IprUMepe aMIIIa3bl WK
KaTajas3bl)»

25

DepMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOT0 MeTabonmmn3Ma. JlaboparopHas
pabota «M3ydyenue GpepMeHTaTUBHOTO
pacIleIUIeHHsl IEPOKCHUIa BOAOPOaA B
PacTUTEIBHBIX U JKUBOTHBIX KJIETKAX»

0.5

26

benku-akTuBaTOpPhI U OENKU-UHTUOUTOPBI

27
28

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

dorocunTes

29

XemocuHtes. Jlaboparopnas pabota
«CpaBHeH#He TiporieccoB POTOCHHTE3A U
XEMOCHHTE3a)

0.5

30

AHa’poOHbBIe OpraHu3Mbl. Buabl OpokeHusl.

JlaGopaTtopHnast pabora «CpaBHEHHE




MPOLIECCOB OPOKEHUSI U JIBIXAHUSI

AspoOHBIC OpraHU3MbI. DTaIlbl

31
HHEPTreTUYECKOro oOMeHa
DHeprus MeMOpPaHHOTO rpaiueHTa

32 npotoHoB. Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI

33 Peakuimu MaTpuyHOTO CHHTE3a

34 Tpanckpunuus — marpruunslii cuate3 PHK

35 Tpancismus u e€ 3rarnbl

36 Konnposanue amuHokucior. Poib
pubocom B OmocuHTe3e Oenka

37 Opranuzaiys reHoMa y mpoKapuor u
9yKapuoT

38 MonekymnsipHble MEXaHU3Mbl SKCIIPECCUU
T€HOB Y 9 YKapHOT
Bupycel — BHEKIETOUHBIC ()OPMBI KU3HH U

39 oOnurarHele napasuTsl. [IpakTuueckas 0.5
paborta «Co3anne MOJEIN BUPYCa»
BupycHsle 3a00s1eBaHus yelloBeKa,

40 JKUBOTHBIX, pacTeHuil. HanoTexHOIOTMY B
OMOJIOTHH U MEIUIINHE.
KonTtponbHas padora 3 o teme "OOMmeH

41 BEIIECTB B KIIETKe. Peanu3anus
HacJIeICTBeHHOU nH(popMalun"

42 JKU3HEeHHBIN UK KIETKU

43 Martpuunsiii cuate3 JJHK

44 Xpomocomsl. JlTaboparoprast pabota 0.5




«M3y4eHune XxpoMOCOM Ha FOTOBBIX

MHKpOIpenaparax»

45 JleneHnue KJIETKM — MHTO3
Tuns! kietok. KapuoknuHes 1 LUTOKUHES.

46 JlaGopaTtopHnas pabora «Habmronenue 05
MHTO32a B KJIETKaX KOHYHMKA KOpEIIKa JyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»

47 Perynsauus >kM3HEHHOTO IIMKIIA KJIETOK

48 OpranusMm Kaxk eJuHOE 11eJI0e

49 Tkanu pacrenuil. Jlaboparopnas pabota 05
«3y4yeHne TKaHEel pacTeHUII» '
TxaHM KUBOTHBIX U YEJTOBEKA.

50 JlaGopatopHas pabota «/3yueHue TkaHel 0.5
KUBOTHBIX»
Opransbl. CucreMsl opranoB. JlaboparopHas

ol pabora «/3ydyeHne opraHoB IIBETKOBOT'O 0.5
pacTeHus

52 Ormopa Tenia OpraHu3MoB

53 JIBuKeHMEe OpraHu3MoOB

54 IIntanne opraHu3smMoB

55 [MuTanue NO3BOHOYHBIX KUBOTHBIX.
[MumeBapurenbHas cucremMa yelloBeka

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue MMO3BOHOYHBIX )KUBOTHBIX U
YeoBeKa

58 TpaHCcOpT BEIIEeCTB Y OPraHU3MOB

59 KpoBeHocHast cucreMa mo3BOHOYHBIX




JKHUBOTHBIX U YCJIIOBCKA

60 Brinenenne y opraHu3MoB
61 3ammura y OpraHu3MoB
62 NMMmyHHas cucrema yenoBeka
Pa3npaxxuMocTh 1 perynsauus y
63 opranu3MoB. ['yMopanbHas peryasinus u
SHIOKPUHHAS CHCTEMA )KHBOTHBIX U
YenoBeKa
64 KonTponbnas pabota 4 o teme "CtpoeHue
U QYHKIIMH OpraHu3MoB"
65 ®DopMBbI Pa3MHOKEHHUST OPTAaHIU3MOB
66 [TomoBoe pa3MHOKEHHUE
67 Meiio3
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIETOK. JJabopaTopHast pabota 05
«M3ydeHune cTpOeHHs IMOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIIpenapaTax»
69 NHmuBuyanbHOE pa3BUTHE OPraHU3MOB —
OHTOTEHE3
70 3akmagka OpraHoB U TKaHEH U3
3apO/IBIIIEBHIX TUCTKOB
PocT u pa3BuTHE KHBOTHBIX.
71 JlaGopaTtopHnasi pabota «BrisiBiieHHE 0.5
MPU3HAKOB CXOJCTBA 3apOIbIIIeH
MO3BOHOYHBIX JKUBOTHBIX)
79 Pa3zMHOXeHME U pa3BUTHE PACTECHUI. 05

JlabopaTtopHnas pabota «CTpoeHuE OpraHoB




PAa3SMHOXKCHU A BBICIIUX paCTeHHfI))

HCTOpI/ISI CTaHOBJICHHUA U Pa3BUTHA

3 TCHETHKH KaK HAyK1
OcCHOBHBIE IOHATHS U CUMBOJIBI T€HETUKH.
74 JlaGopaTtophnas paborta «JIpo3zodriia kak 0.5
00BEKT TeHETUYECKUX UCCIIEIOBAaHUII
3aKOHOMEPHOCTH HACJIEAOBAHUS
npu3HaKoB. MoHOruOpuaHOE
75 ckpenuBanue. [Ipakrudeckas padbora 0.5
"N3y4yeHue pe3yapTaTOB MOHOTUOPUTHOTO
CKpEIIUBaHUS Y IPO30(HIIbI"
76 [{uTomornyeckrue OCHOBBI MOHOTHOPHIHOTO
CKpEIIMBAaHUS
77 AHanuzupyroiiee ckpeuiuBanue. Hermomnnoe
JIOMHHHPOBAHHE
JurubpunHoe ckpeniuBaHue.
78 [TpakTnyeckas pabora «M3yuenue 05
pe3yNbTaTOB TUTHOPUIHOTO CKPEIUBAHUS '
y 1p030(UITBI»
79 [uTronoruyeckne OCHOBBI TUTHOPHUIHOTO
CKpEIIUBaHUS
80 CrerieHHOE HaclleZIOBaHUE TPU3HAKOB
81 XpOoMOCOMHasi TEOPUS HACIIEICTBEHHOCTH
82 I'eneruka nona
I'eHOTHIT KaK LIEJIOCTHASI CUCTEMA.
83 ['eHeTH4eCKU KOHTPOJIb PA3BUTHS
pacTeHHi, ’KUBOTHBIX U YeJIOBEKa
84 KonTtponrHas padora 5 o Teme




"3aKOHOMEPHOCTH HacjaeAoBaHUs"

85

86

N3MeHunBOCTh NTpU3HAKOB. Buib
U3MEHYUBOCTUA

MoaudukanroHHass K3MEHYMBOCTh

87

BapuauvoHHbIN psia U BapUallMOHHAs
KkpuBasi. JlabopaTopHas pabora
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAITIOHHON U3MEHUHUBOCTH.
[TocTpoeHne BapuallMOHHOTO psifa U
BapUAIMOHHON KPUBOI»

0.5

88

I"enoTnnmyeckas N3MEHUYNBOCTb.
Komb6unarusHast U3MEHYHBOCTD

89

90

91

MYTaHI/IOHHaSI U3MCHYHNBOCTS.
[IpakTuueckas pabora «Mytauuu y
Jpo30¢ bl (Ha TOTOBBIX
MUKpoIIpenaparax)»

3aKOHOMEPHOCTH MYTAIlMOHHOTO MpoIiecca.
OnureHeTHKa v SITUT€HOMUKA

I'enetuka yenoseka. [IpakTuueckas pabora
«CocTaBieHue U aHalIu3 POAOCIOBHON»

0.5

0.5

92

93

94

[TIpomexxyTouHast arrecranus -
KOHTpOJIbHAs paboTa

MeTo bl MEAUITMHCKOM T'€HETUKH.
3HaueHHEe MEIUIIMHCKOA T'€HETUKHU B
MPEIOTBPALICHUH U JICUEHUU T€HETUYECKUX
3a00JIeBaHUM YeIOBEKa

OCHOBHBIE TIOHSITHS CEJIECKIUU.
JlaboparopHnas pabota «3y4yeHue copToB

0.5




KYJIBTYPHBIX PACTEHUI U IIOPOJ TOMAIIHUX
JKUBOTHBIX)

MeToap! ceaeKIIMOHHON paboTHI.

95 JlaboparopHnas pabota «3ydueHrne MeTOI0B 1 0.5
CEJICKLIUH PACTCHUN»
JlocTrkeHus CeJIeKUMU PaCTeHU 1

96 KUBOTHBIX. [IpakTrueckas paboTa 1
«IIpuBuBKa pacTeHHI»

97 CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHUE 1
TEHETUYECKUX PECypPCOB
buotexHosiorus Kak Hayka u 0Tpaciib

98 npousBojcTBa. [IpakTudeckas padora 1 0.5
«3yueHne 0O0beKTOB OMOTEXHOIOTHUI

99 OCHOBHBIC HANPaBJICHUS] CHHTETHYECKOU 1
Oouosioruun

100 XpOMOCOMHas ¥ TE€HHAsl NHKECHEPUS 1

101 MenuuuHckue OMOTEXHOIOTUH 1

102 PesepsHbiit ypok. IloBTopeHnue, 1
0000111eHHe, cCUCTEMAaTH3allis 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 102 135

[NPOT'PAMME




11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue f1[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypen
1 OpommononHas teopust Y. Jlapsuna 1
5 JIBH>KyIIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0a 3a cymiecTBoBaHMEe, €CTECTBEHHbIN 1
U UCKYCCTBEHHBII 0TOOP
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUHn 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MUKPOIBOJIONUS U MAKPOIBOIIOLIHS
5 [Momymsius — sneMeHTapHas €IMHULIA 1
3BOJTIOLUAA
3aKOH T€HETHYECKOro paBHoBecHs JIxK.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BpIsiBIEHNE H3MEHYUBOCTH Y '
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIIUN 1
9 Dddext ocHoBarens. dpdext 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30a0muu nonyssuuii: 1
reorpaduueckas, Ouonormueckas
1 EcrecTBeHHBIN 0TOOP — HANPABJISIFONITUN 1

(hakTOp IBOIOITUN




12

[TosoBoit oTOOP

13

[TpucrnocobaeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIOIHH.
Jlaboparopnas pabota «M3yueHue
apoMop(h030B ¥ UIUOATANITAIIUN Y
pPacTeHUI M KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocoOaeHU y OpraHu3MoB:

Mopdonoruueckne, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITIOBEICHUECKHUE.
Jlaboparopuas padota «IIpucrnocobnenus
OpPraHU3MOB U UX OTHOCHUTEIIbHAS
1eJIeCO00Pa3HOCThY

0.5

15

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnast pabota «CpaBHEHHE BUIOB
10 MOP(OJIOTHIECKOMY KPHTEPHIO»

0.5

16

17

Crpykrypa BUIA
BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

18

19

20

CBs3b MHKPO3BOJIIOIHUHU U STTHACMHUOJIOTUN

Konrtponshas padora 1 o Teme
"Muxkpo3Boironus 1 €€ pe3yapTaTsl”
Makpossosntonus. [Taneontonornueckue
METObI U3yUECHHUS IBOITIOILMU

21

22

buoreorpaduueckre MeTOIbI H3yUCHUS
IBOJIIOLIMU

DOMOpPHUOIOTHYECKHE U CPAaBHUTEIHHO-
Mopdoorndeckre METoIbl U3y4eHUs
3BOJIIOLHAA




MonekynsapHO-TEHETUYECKUE,

23 OMOXMMUYECKHE U MaTEMAaTHUYECKHE
METO/bl U3YUYEHUS IBOTIOIIAN

24 OO01mure 3aKOHOMEPHOCTH IBOJTIOIIHH

o5 AnantuBHas paguanus. HepaBHOMEpHOCTH
TEMIIOB 3BOJIIOLMU

26 HayuHbie rUnoTe3sl IpOUCX 0K ICHUS
JKM3HH Ha 3eMiIe

97 JloHay4dHBIC MIPEACTABICHUS O 3aPOXKICHUH
JKA3HU

98 OCHOBHBIE 3TaIbl HEOPraHUYECKON
SBOJIIOLIUU

29 ['umoTe3sl 3apOKACHNUS )KU3HA
HcTopust 3eMiau v METO/IBI €€ N3YUCHHS.

30 Jlaboparopnast pabora «3yuenue u 0
OIMCAaHNE UCKOTAEMBIX OCTATKOB JIPCBHUX °
OpPTaHHU3MOBY

31 HauanbHble 3Tanel opraHnyecKkoin
SBOJIIOIAN

32 OBoMIOIUSA DYKapuOT
OCHOBHBIE 3TNkl YBOIIOIHI

33 pactutensHOro Mupa. [IpakTudeckas 0
pabora «3ydeHue ocobeHHOCTEM &
CTPOCHHS PACTCHHI Pa3HBIX OTIEIOB)»

34 OCHOBHBIE 3TaMbI YBOIIOIHMH KUBOTHOTO
MHpa

35 DBOIOIMS )KUBOTHBIX. [IpakTudeckas 05

paborta «3ydenne ocoOeHHOCTEH




CTPOCHUS TO3BOHOYHBIX ) XUBOTHBIX»

PazBuTue xu3Hu Ha 3emMJie 110 Hpam U

36
nepuojam

37 MaccoBble BBIMUPaHUSI — 3KOJIOTUYECKUE
KPHU3HCHI MPOILIOTO

38 CoBpeMEHHBIH 3KOJOTMYECKUI KPU3HC, €r0
0COOEHHOCTH

39 CoBpeMeHHas cucTeMa OpraHu4ecKoro
IIPOLIOTO

40 OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpraHHU3MOB
KonTponbhas padota 2 o treme

41 "[IpoucxoxaeHue U pa3BUTUE KU3HU Ha
3emie"

42 AHTpOIOJIOTHS — HayKa O YeJOBEKe

43 PazButue npencrasnenuii o
MIPOUCXOKACHUH YETIOBEKA
Mecro uenoBeka B cucTemMe
opraHuyeckoro mupa. JlabopatopHas

44 pabota «3ydyenne ocoOeHHOCTEMH 0.5
CTPOEHHUS CKEJIeTa YeIOBEKa, CBA3aHHBIX C
MPSMOXOKIEHUEM»

45 JIBHOKyIIIME CHIIBI aHTPOIIOT€HE3a

46 CooTHolIeHre OMOIOTHYECKUX U
COIMATBHBIX (haKTOPOB B aHTPOIIOTCHE3E

47 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

48

ITaneoreneTrnka U majcorcHOMHUKA




49

OBOJIIOIHS COBpPCMCHHOTI'O YCJIOBCKA

50

51

52

Yenoseueckue pacekl. [Ipaktudeckas
pabota «M3y4eHHE IKOJIOTHUECKUX
aJanTalui 4YeJIoBeEKay
MexIuCUUIIIMHAPHBIE METO B
aHTPOIOJIOTUU

KonTponbnas padota 3 o teme

"IIpoucxoxaeHue yeaoBeKa —
aHTpornoreHes"

0.5

53

54

55

3apoxaeHUE U pa3BUTHE YKOJIOTUU

Metonsl skonorun. JlabopatopHas pabora

«M3ydyeHne METOJ0B IKOJIOTMYECKUX
HUCCIIEJOBAHUI»

3HadeHNE YKOJOTHUYSCKUX 3HAHUI JJIA
YCJIO0BCKa

0.5

56

S7

58

59

Dkosnorudeckue GpakTopsl

Abuotnueckue akropsl. CBeT Kak
sKosornueckuii ¢pakrop. JlaboparopHas
pabota «BblsiBIeHNE TPUCTIOCOOIEHUI
OPTaHU3MOB K BITUSTHUIO CBETa

Abuotunueckue paktopsl. Temmneparypa
KaK dKOJIOTHYECKHH (akTop.
JlabopaTtopHas paborta «BrisiBieHue

MPUCTIOCOOIEHUI OPraHU3MOB K BIUSHHUIO

TeMIIepaTyph»

Abunortnueckue GpakTopsl. BiaxkHocTh Kak

sKosioruueckuit gpaxrop. JlaboparopHas
paboTa « AHATOMHUYECKHE OCOOEHHOCTH

0.5

0.5

0.5




pacTeHHid U3 pa3HbIX MECT OOUTAHUS

60 Cpensl 00uTaHUsI OpraHU3MOB 1

61 buonornueckue puTMbl 1

62 Kuznenusie pOpMBI OPraHu3MOB 1

63 buotnueckue GpakTops 1
3HaueHre OMOTUYECKUX B3aHMMOICHCTBHI

64 JUISL CYIIECTBOBAHUSI OPIaHU3MOB B CpeJie 1
oOuTaHus

65 KonTponbhas padota 4 o teme 1
"Opranusmsl ¥ cpefa oouranus"

66 DKOJIOTUYECKHUE XaPaKTEPUCTUKU 1
OIS M
OcCHOBHBIE TIOKA3aTEIIN TOIYJISIIHH:

67 YUCJIEHHOCTb, IIJIOTHOCTh, BO3PACTHAs U 1
MOJIOBAsi CTPYKTYpa
OcCHOBHBIE TIOKA3aTEIIN TOIYJISIIHH:

68 POXKIAEMOCTh, IIPUPOCT, TEMIT POCTa, 1
CMEPTHOCTh, MUTPAITAN

69 DKoJIOTHYECKast CTPYKTYpPa MOIMYJISIIHH 1

70 JluHaMMKa MOMYJISALUN U €€ PeryJIsaLus 1

71 KpuBbIie pocTa YHCICHHOCTH TOMYJISIIHH. 1
KpuBbie BEDKUBAHUS
DKoJoruveckasi HUIa BU/A.

72 JlaGoparopuas padota «IIpucrmocobnenus 1 0.5
CEMSH PACTCHHH K PaCCEIICHUIOY

73 Bua kak cucrema nomynsiuit 1

74 3aKOHOMEPHOCTH TTOBEJICHUS U MUTPALTHI 1




KHUBOTHBIX

75 Co00111€cTBO OpPraHu3MOB — OHOIICHO3

76 DKocucTemMa Kak OTKpbITasi cucTeMa

77 KpyroBopot BemecTB 1 MOTOK SHEPTUH B
IKOCHCTEME

78 OcHOBHbIE MTOKA3aTeNIN IKOCUCTEMBI

79 DKOJIOTUYECKHE TTHPAMHUIBI

80 V3meHeHns coo01iecTB — CyKIECCHH

81 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. DKOCUCTEMbI MOPEH U OKEaHOB

82 [TpupoaHbIE 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEIEH, ITyCThIHb

83 AHTpOIIOTEHHBIE YKOCUCTEMBI

84 Ypbookocucremsl. [IpakTuueckast pabota 05
«3yuenne u onrcanue ypo0oIKOCUCTEMBI» '
3aKOHOMEPHOCTH (POPMUPOBAHUS

85 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAX
Kontponbnas padota 5 mo remam

86 "DKOJIOTHS BUJIOB H MOMYJISIIIAA. DKOJIOTHS
coo01ecTB."
MexaHu3Mbl BO3AEHCTBUS 3arpSI3HEHUI

87 Pa3HBIX TUTIOB Ha CyOOpraHM3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIMOHHOM U
KOCHUCTEMHOM YPOBHSIX

88 buocdepa — obmierutanerapaast 0601049Ka

3emin




89 VYuenue B. U. Bepnanckoro o 6uochepe 1

90 3aKOHOMEPHOCTH CYIIECTBOBAHHUS 1
o6uochepsr

01 KpyroBopoTs! BemecTs u 1
OMOTeOXUMHYECKHE ITUKJIIBI

92 3onanbHOCTH OHochepsl. OCHOBHBIE 1
OMOMBI CyIIN

93 YcroitunBocTh 6uocheps 1

94 DKOJIOTUYECKUE KPUZUCHI U UX IPUUUHBI 1

95 [IpomexxyTouHas arrecranus - 1
KOHTpOJIbHas paboTa

96 BozneiicTBue uenoBeka Ha 6uochepy 1

97 AHTpONIOT€HHOE BO3JEHCTBHE HA 1
PaCTUTENbHBIN U )KUBOTHBIM MU

98 OxpaHa mpupoIsI 1

99 OCHOBHbBIE IPUHIIMIIBI YCTOHYUBOTO 1
Pa3BUTHS YEJIOBEUECTBA U MPUPOJIbI
ParmonansHO€ TPpUPOAONIOIB30BAHNE U

100 COXpaHEHHE OMOJIOTUYECKOTO 1
pa3zHooOpa3ust 3eMiau

101 O60061meHne no Temam «MUKpPO3BOTIOIHS, 1
MaKpPOABOJIOIHS U UX PE3YIIbTAThD

102 O6o00611eHne o TeMaM «KOJIOTHSL. 1
buocgepa.”

OBUIEE KOJIMYECTBO YACOB I1O 102

[NPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

buomnorus. 10 knacc. yrimyoneHnHsiii ypoBeHb. oa pea. B. B. Ilaceunnka. Mocksa
"IIpoceenienue" 2022
buonorus. 11 kmacc. yriybneHnnbiii ypoBeHb. o pea. B. B. [laceunnka. Mocksa

"IIpoceemnienue" 2022

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH

HUHTEPHET



