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INOACHUTEJIbHAS 3AIINCKA

[Iporpamma no yue6HOMy mnpeamery "buonorus" (manee - O6MONOrHs) Ha YPOBHE CpeIHEro oOLIero
oOpa3oBaHus pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 ob6pa3oBanun
B Poccuiickoit ®enepanun», ®I'OC COO, Konuenuuu npenonaBanus yueonoro npeamera «buonorus» u
OCHOBHBIX MOJIOKEHHH (eiepaabHOi pabodel IporpaMMbl BOCIIUTAHUSI.

VYueOnsiit npenmet «buonorus» yriyonénnoro yposus uzydenus (10—11 kmaccel) aBiseTcst OAHUM
U3 KOMIIOHEHTOB MNpeAMeTHON obnactu «EctecTBeHHO-HayuyHble HpeaMeThl». COriacHO MOJIOKEHUSIM
OI'OC COO mpodunbHbIe yueOHbIE TPEAMETHI, H3ydaeMble Ha yriIyOJIEHHOM YPOBHE, SIBIISIFOTCS CIIOCOOOM
muddepeHnman oOydeHHsT Ha ypOBHE CpEIHEro oOImero oOpa3oBaHUS W TPU3BaHBI 00ECIICYUTH
MIPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIIUM, CPEHUM OOIIUM, CPETHUM MPO(PECCHOHATBHBIM M BBICIIHM
oOpazoBanueM. B To ke BpeMs KaXIblii U3 3TUX y4eOHBIX MPEAMETOB JOJKEH ObITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pEIlIEHUE 00pa30BaTENIbHBIX, BOCIUTATEIbHBIX W Pa3BUBAIOIIMX 3a/a4, CBS3aHHBIX C
npodopueHTanueil o0yJaronuxcs U CTUMYIHMPOBAHUEM HHTEpeca K KOHKPETHOW 00JacTh Hay4dHOTO
3HAHUS, CBA3AHHOTO C OMOJIOTHEH, MEAUITMHOM, SKOJIOTUEH, TICUXO0JIOTHEH, CIIOPTOM WJIM BOSHHBIM JICJIOM.

[TporpamMma o yuebnomy npeamety "buonorus" na€r npeacraBieHue o 1eld U 3a1a4aX U3ydeHHs
yuebHoro npeamMera «buonorus» Ha yriyOJEHHOM YpOBHE, ONpeenseT o0s3aTenbHoe (MHBAapHAHTHOR)
peIMETHOE COJepXKaHUe, ero CTPYKTYpUPOBAaHUE MO pasfenaM M TeMaM, paclpeleieHHe Mo Kiaccam,
PEKOMEHAYET MOCIEA0BATEIbHOCTh HM3yUeHUs y4eOHOro Marepuanga ¢ YYETOM MEKIIPEIMETHBIX H
BHYTPHUIIPEIMETHBIX CBSI3€H, JOTMKU y4eOHOro Mpolecca, BO3PAaCTHBIX 0COOCHHOCTeH oOydaromuxcs. B
nporpaMMe 1Mo OMOJOTHH PEaNN30BaH MPHHLIMUI MPEEMCTBEHHOCTH C M3yYeHHEM OHOJIOrMH Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, OJarogaps 4emy MpocMaTpUBAECTCs HAMPABICHHOCTh Ha MOCIEAYIOIIee
pa3BUTHE OHMOJOTMYECKUX 3HAHWM, OPHUEHTUPOBAHHBIX Ha (OPMUPOBAHHME ECTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS, SKOJIOTHUYECKOT0 MBIIIICHUS, IPEICTABICHHI 0 3I0pOBOM 00pase KU3HHU, Ha BOCITUTAHHE
OEpEKHOT0 OTHOIICHHS K OKpYXKalollel NMpUpoIHOM cpese. B mporpamme mo OMONIOTHN TaKKe TTOKa3aHbI
BO3MOXKHOCTH yueOHOTro npeamera «buonorus» B peanuzaruu TpedoBanuit ®I'OC COO k mnaHupyemMbIM
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM pe3yJibTaTaM oOydeHHs] U B (DOPMUPOBAHHH OCHOBHBIX
BUJIOB y4eOHO-TI03HABATENHLHOM IEATEIHbHOCTH 00YUaOIIUXCsI IO OCBOCHUIO COJIEPIKAHUS OMOJIOTHIECKOTO
00pa3zoBaHus HA YPOBHE CPETHET0 00IIero 00pa3oBaHus.

VYueOubiii npenmer «buonorus» Ha ypoBHE cpenHero oomero o0pa3oBaHUS 3aBeplIacT
Ouosnoruueckoe 0oOpa3oBaHHWE B IIKOJE W OPUEHTHPOBAH HAa paclIUpeHHe U YriayOsjeHue 3HaHul
0o0y4aromuxcsi 0 KUBOW MPUPOJAE, OCHOBAX MOJEKYISIPHOW M KJIETOYHOW OMONIOTHH, dMOPUOIIOTHUU U
OMOJIOTUY Pa3BUTHSL, TEHETUKH, CEIEKIMH, OMOTEXHOJIOTHH, SBOJIIOIIMOHHOTO YUE€HHUS U HKOJIOTUH.

Wzydyenne yueOHOro mpenmera «buonorus» Ha YriyOJeHHOM YpOBHE OpPHEHTHPOBAHO Ha
MOJIFOTOBKY 0O0YyYaromMxcsi K TOCJIEAYIOIIEMY MOJYyYeHUI0 OMOJIOrMYecKoro oOpa3oBaHMsI B By3ax WU
OpraHM3alusaX cpeaHero mnpodeccuoHaabHOro oOpa3oBaHUs. OCHOBY €ro COJEp)KaHUS COCTaBIISIET
cucTeMa OWOJIOTMYECKUX 3HAHUW, MONYYEHHBIX MPH H3YYEHUU OOYYAIOIIMMHUCS COOTBETCTBYIOIIMX
CHUCTEMaTUYECKHUX pPa3/ielioB OMOJIOTHH HAa YPOBHE OCHOBHOTO 0011ero oopasoanus, B 10—11 kmaccax atu
3HAHUS TONYYAlOT pa3BUTHE. TakK, paclIUpeHbl U YrIyOlieHbl OWOJIOTMYECKHE 3HAHUS O PACTEHUSX,
JKUBOTHBIX, 'pr0ax, OakTepHsiX, OpraHu3Me 4eloBeKa, OOUINX 3aKOHOMEPHOCTAX KU3HH, TOMOTHUTEIHHO
BKIIIOUEHBI OMOJIOTUYECKHE CBEJCHHUS TMPUKIAAHOTO M TOUCKOBOTO XapaKTepa, KOTOpPHIE MOXKHO
UCIIOJIb30BaTh KaK OPUEHTHUPHI JJIs MOCIEqyIoero Bpioopa npodeccuu. Bo3zMokHa Takke MHTErpanus
OMOJIOTUYECKHX 3HAHUN C COOTBETCTBYIOUTUMH 3HAHUSMHU, MIOTYYCHHBIMU O0yUYaAIONTUMUCS TPU U3YYCHUU
bu3MKY, XUMHUH, Teorpad@uu 1 MaTeMaTUKH.

CrtpykTypa mporpamMmbl 1o ydeOHOMY TpeameTy "buomorusa" oTpakaeT CUCTEMHO-YPOBHEBBIA U
SBOJIIOIIMOHHBIN OIX0AbI K N3ydeHuto Ouonoruu. CorjaacHO UM, U3y4arOTCs CBOMCTBA U 3aKOHOMEPHOCTH,
XapakTepHbIEC ISl KUBBIX CHCTEM PAa3HOTO YPOBHS OPraHM3allMU, SBOJIOLUU OPraHUYECKOro MHpa Ha
3emite, coxXpaHEHHUs OMOJOTMYECKOT0 pa3HooOpas3msi miaHeThl. Tak, B 10 Kiacce W3y4arOTCsi OCHOBBI
MOJICKYJISIPHOW ¥ KJIETOYHON OHMOJOTHH, SMOPHONOTHH M OWOJIOTUU PAa3BUTHUS, TCHETUKU U CEJICKIIUH,
OMOTEXHOJIOTHU W CUHTETUYECKOW OWOJIOTHH, aKTYaTU3UPYIOTCS 3HAHUS OOYy4alomuXcs 1Mo OOTaHHKE,



300JI0THH, aHATOMUH, pu3nonoruu yenaoneka. B 11 kiacce n3ydaroTcsi BOJIIOLNMOHHOE YYEHHE, OCHOBBI
9KOJIOTHH U y4eHHE 0 brocdepe.

YueOuslii npeamer «buosnorusy npuszBaH 00ECHEUUTh OCBOCHHE OO0YYAIOIMIMMHCS OMOIOTHYECKUX
TEOPU U 3aKOHOB, UJEH, IPUHIIUIIOB U MPABUJI, JIEKAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBl MHpA, 3HAHUN O CTPOEHUHU, MHOTOOOpPA3HUH U OCOOCHHOCTSX KIETKH, OpraHu3Ma, MOMYJISIuH,
OMOLIEH03a, DPKOCUCTEMBI, O BBIJAIOLUIMXCA HAY4YHBIX JOCTH)KEHMSX, COBPEMEHHBIX MCCIEIOBAaHUAX B
OHMOJIOTUH, MPUKIAIHBIX acrleKkTax OuoyiornyecKux 3HaHui. Jlyig pa3BUTHUS M TOJJEpXKaHUS HMHTepeca
oOydJarmuxcsi K OHOJIOTHH HApsAAy CO 3HAYUTEIbHBIM OOBEMOM TEOPETUYECKOTO MaTrepuajia B
COJIep>KaHUU MPOTPaMMBbl 110 OMOJIOTUU MPEAYCMOTPEHO 3HAKOMCTBO C HCTOPUEN CTAHOBJICHHSI U PA3BUTHUSA
TOW WJIM MHOH 00JacTH OHMOJIOTWH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeXHBIX YYEHBIX B pELICHUE
BaXHEHIINX OMOJIOTMYECKUX U SKOJIOTMUECKUX MPOOIIeM.

Llens wu3ydeHus: ydeOHOro mnpenmera «buomorus» Ha yriayOn€HHOM YpOBHE — OBIAJCHHE
00y4YaroIMMUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHU3aliy KUBBIX CHUCTEM Pa3HOTO paHTra
U IPHOOpPETeHNE YMEHUH HCIIONB30BaTh 3TH 3HAHUSA B (POPMUPOBAHMH MHTEpECA K OTPeACTIEHHON 00IacTH
npohecCHOHANBHOM JEesTeNIbHOCTH, CBA3AHHON ¢ OMOJOTHEH, UM K BBIOOPY y4yeOHOIro 3aBelleHus s
IPOJOKEHUs OMOJIOTHYECKOr0 00pa30BaHUsl.

Joctuxenne 1end wu3ydeHuss ydeOHoro mnpeamera «buonorus» Ha yriayOiaEHHOM YpOBHE
oOecrnieunBaeTcs PeIIeHUEM CIIEAYIOINX 3a1au:

OCBOEHHE OOYYAIOUIUMUCS CHCTEMbl OHOJIOTHMYECKUX 3HAHMM: 00 OCHOBHBIX OHOJOTHYECKHX
TEOpUsIX, KOHLETIHNAX, TUII0Te3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U ITPaBUJIAX, COCTABIISIOLUINX COBPEMEHHYIO
€CTECTBEHHO-HAYYHYI0O KapTUHY MHUpA; O CTPOEHUH, MHOTOOOpasuu M OCOOCHHOCTSAX OMOIOTHYECKHX
cucreM (KJeTKa, OpraHu3M, MOIYJSIUs, B, OuoreoneHo3, ouocdepa); 0 BBIIAIOIMIUXCS OTKPBITHIX H
COBPEMEHHBIX MCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAaKOMJIEHHE OOYyYalolUXCsi ¢ METOJaMHU IO3HAHUS KUBOW IPHUPOJBI: MCCIEI0BATEIbCKUMU
METOJaMU OMOJOTUYECKMX HAYK (MOJIEKYJISIPHON U KIETOYHOW OWOJIIOrvH, SMOPHOJIOTHH U OHOJOTHH
pa3BUTHSI, TE€HETHMKHM M CEJIEKIIMHM, OUOTEXHOJOTMM M CHHTETUYECKOW OWOJIOTHH, MaJeOHTOJIOTHUH,
9KOJIOTUH ); METOAAMHU CAMOCTOSITEILHOTO MMPOBEACHUS OMOJIOTMYECKUX UCCIIE0BAaHU B 1ab0OpaTopuu U B
npupoe (Habo1eHne, U3MEPEHHE, SKCTIEPUMEHT, MOJICITUPOBAHHKE);

OBJIa/IEHUE 00YJAIOIUMUCS YMEHUSIMU: CAMOCTOSITEIbHO HAXOIUTh, aHAIM3UPOBATH U UCIIOJIb30BaTh
OMOJIOTMYECKYI0 HH(OpPMAIIUIO; TOJH30BATHCSI OMOJIOTUYECKON TEPMUHOJIOTHEH U  CHUMBOJIHMKOMN;
YCTaHABJIMBATh CBSI3b MEXJly pa3BUTHEM OMOJIOTHHM M COLMAIBHO-IKOHOMMUYECKUMH U SKOJIOTMYECKHUMU
npobsieMaMu  4eNOBEYeCTBA; OIEHMBATh IOCJIEJICTBUS CBOEH J€ATEIbHOCTH IO OTHOLIEHHIO K
OKpY’Karollel NpUPOAHOM cpele, COOCTBEHHOMY 3/0pOBbIO M 3/I0POBBIO OKPY)KAIOLIUX JIIOJEH;
000CHOBBIBATh M COOJIIOATh MEPHI TPOPMIAKTUKH WH(DPEKITMOHHBIX 3a00JIEBaHMM, TTpaBUiIa MOBEICHUS B
npupozie U obecreyeHus: 0€30MacCHOCTH COOCTBEHHON >KU3HEAEATEIbHOCTH B UPE3BBIYAMHBIX CUTYaLUsAX
IPUPOIHOTO U TEXHOTE€HHOI'O XapaKTepa; XapaKTepru30BaTh COBPEMEHHbIE HAYUHbIE OTKPBITUS B 001acTH
OnoJIOrNy;

pa3BUTHE Y 00yUaIOLIUXCSl MHTEIUIEKTYalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Mpoliecce 3HAKOMCTBA
C BBIJAIOIIMMUCS OTKPBITHSIMH WU COBPEMEHHBIMHM HCCIIEOBAaHUSMH B OWOJIOTHH, PEIIAEMBIMH €0
npobiieMaM, METOA0JOTHe OHOJOTHYECKOrO0 HCCIENOBaHMs, IPOBEAEHUS SKCIEpUMEHTAbHbIX
UCCIIEIOBaHMM, peIIeH s OMOJIOTHYECKUX 3a]1a4, MOJICIMPOBAHUS OMOIOIHUECKIX 0OBEKTOB U MTPOLIECCOB;

BOCIMTAHUE Y 00yUYaIOUIUXCsl LIEHHOCTHOI'O OTHOIICHUS K )KMBOW MPHUPOJIE B LIEJIOM U K OTJEJIbHBIM
e€ 00bEeKTaM U SIBIIEHUSAM; (POPMUPOBAHUE IKOJIOTUUECKOM, TeHETUUECKON IPaMOTHOCTH, 00N KYIbTYpHhI
MOBE/ICHUS B IPUPO/IE; MHTETPAIIMHN €CTECTBEHHO-HAYUHbIX 3HAHUM;

npuoOpereHne OO0y4arOIIMMHUCS KOMIIETEHTHOCTH B  PAllMOHAJIBHOM IPUPOJIOINOIB30BaHUN
(cobmroieHue MpaBWJI TMOBEACHUSI B IMPHUPOJAE, OXpPaHbl BUAOB, SKOCHUCTEM, OHMOCHEpBI), COXpaHEHUU
COOCTBEHHOT'O 3/I0POBbS M 3/I0pPOBbSl OKPYKAIOLIMX JIIOJeH (coOmofeHus Mep NpoduiIakTHKH
3a0o0JieBaHUl, oOecrieueHne 0e30MacHOCTH KU3HECSITEIbHOCTH B UpEe3BbIUaliHbIX CUTYALUSIX TPUPOTHOTO
U TEXHOTEHHOI'0 XapakTepa) Ha OCHOBE MCIOJb30BaHMSA OMOJIOTMYECKUX 3HAHUH M yMEHUHl B
IMOBCEAHEBHOM KU3HU;



CO3/1aHM€ YCJIOBUM JJIi OCO3HAHHOTO BhIOOpa 00yYarONMIMMKCS UHAMBUAYAIbHON 00pa3oBaTeIbHOM
TPAaeKTOPUH, CIIOCOOCTBYIOIIEH  IOCIEAYIOIIEMY TNPO(PECCHOHATHHOMY  CaMOONPEACICHUIO, B
COOTBETCTBUU C UHIUBUAYAIbHBIMU HHTEPECAMH U MOTPEOHOCTSAMU PETHOHA.

Peanuzanus nporpammsl o ouonoruu (10—11 kiaccel, yriayOieHHBIH YPOBEHb) OCYIIECTBIISETCS
C TnpuMeHeHHeM J1abopaTopHOro o0OpydOBaHMs LEHTpa OOpa3oBaHHUS €CTECTBEHHO — HAY4YHOH H
TEXHOJIOTHYECKOM HamnpaBieHHOCcTeN «Touka Poctay.

OO01ee 4MCIO 4YacoB, OTBEACHHBIX HAa M3Y4YeHHE OMOJIOTMM Ha YriayOJIeHHOM YPOBHE CpPEIHEro
oOmiero oopazoBanus, coctasisieT 204 yaca: B 10 kimacce — 102 yaca (3 gaca B Henemo), B 11 xmacce — 102
yaca (3 Jyaca B HEZICIIO).

OT160p opraHn3aMOHHBIX (POPM, METOJIOB M CPEICTB 00yUeHHS OMOJIOTHH OCYIIECTBIIAETCS C yYETOM
crnenuuKd ero CoJep)KaHds W HANpPaBIEHHOCTH HA MPOAODKEHHE OHOJIOrHYecKoro oOpa3oBaHUS B
OpraHu3aIsIX CPEAHEr0 MPOPECCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

O0s13aTeNbHBIM YCIOBUEM IIPU 00y4YEeHHUH OMOJIOTHH Ha YIIIyOJIEHHOM YPOBHE SIBJISIETCS [TPOBEICHUE
1a00paTOPHBIX M TPAKTUYECKUX paboT. Takke ydacTtue OOyYarOIIUXCS B BBITOJHEHWU MPOCKTHBIX H
yueOHO-UCCIEeI0BATENLCKUX PAabOT, TEMATHKA KOTOPBIX OMpPEIENsIeTCs YIYUTEelIeM Ha OCHOBE UMEIOLIUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.

COJEPKAHUE OBYYEHUSA
10 KJIACC

CopepxaHre TPOrPaMMBI, BBIICTICHHOC KYpPCU8OM, HE BXOTUT B MPOBEPKY TOCYAAPCTBEHHOM
utoroBoi arrectaruu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHnHass Ouonorus — KOMIUIEKCHas Hayka. KpaTkas ucTopus pa3BUTHS OHOJOTHH.
buonornueckne Hayku W u3ydaeMmble UMHU TpoOiemMbl. DyHAaMEHTANIbHBIC, MPUKIATHBIE U TTOUCKOBBIC
Hay4YHBIE UCCIICIOBAHMS B OMOJIOTHH.

3HavyeHne Ouojorud B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MHpA.
[Tpodeccun, cpszanHbie ¢ OHoiOrHei. 3HaueHHe OWONIOTMM B MPAKTHYECKOW AESITENTbHOCTH YelOBEeKa:
MEJIUIIMHE, CETbCKOM X035MCTBE, TPOMBIIIEHHOCTH, OXPaHE MPUPOBL.

JdemoncTpanuu

Hoptpetsl: Apuctorens, Teodpact, K. Jlunueit, XK. b.Jlamapk, Y. Hapsun, V. Tapsei,
I'. Mennens, B. U. Bepnaackuii, W. II. I1aBnos, U. N. Meunukos, H. U. Basunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabauirel u cxeMbl: «CBs3b OMOJIOTUH C APYTUMH HaykamMuy, «CuctemMa OMOTOTHYECKUX HAYKY.

Tema 2. ’KuBble cucTeMbl M UX U3y4YeHHUE

JXKuBble cucteMbl Kak MpeaMerT H3ydeHus Ouosnoruud. CBONCTBA JKMBBIX CHCTEM: E€IMHCTBO
XUMUYECKOTO COCTaBa, JUCKPETHOCTh M LEIOCTHOCTB, CIIOKHOCTb W YIOPSJOYEHHOCTH CTPYKTYPBHI,
OTKPBITOCTh, CaMOOPraHM3allhs, CaMOBOCIPOM3BEIEHUE, Ppa3ApakKUMOCTb, H3MEHYMBOCTb, POCT H
pa3BUTHE.

YPOBHU OpraHM3alMM KUBBIX CUCTEM: MOJIEKYJISPHBIN, KJIETOYHBIN, TKAHEBBIN, OPraHU3MEHHBIH,
MOMYJSIIIMOHHO-BUJIOBOM, ~ DKOCHCTEMHBIM  (OuoreoneHotuyeckuii),  Ouocdepnsiii.  I[Ipoueccsl,
IPOMCXOAIINE B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKH KUBOr0. JKu3HB Kak (opma CyIeCTBOBAHUS
Marepuu. Hayku, n3ydaromniye ;kMuBble CHCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3al|H.

W3yuenune JkuBBIX cHcTeM. Meroasl Ouonoruueckoil Hayku. Habmionenue, u3MepeHue,
AKCIIEPUMEHT, cUCTeMartu3amusi, MeraaHanus. [[oHsATHE O 3aBUCHUMON W HE3aBUCUMOW MEPEMEHHOM.
[TnanupoBanue sxkcriepumenTa. [locraHoBka u npoBepka rumnore3. Hynesas runoresa. [Tonsarue BoIOOpKU



u e nocroBepHOCTh. Pa3zbpoc B Ouonorumueckux AaHHbIX. OIEHKa JOCTOBEPHOCTH IOJYYEHHBIX
pe3yabTaToB. [[prunHbI UCKAXKEHUS pE3yIbTATOB dKCIIepUMEHTa. [I0HsATHE CTATUCTUYECKOTO TECTA.

JdemoHcTpaumuu

Tabnuubl 1 cxembl: «OCHOBHBIC NTpPHU3HAKH KU3HUY, «buomornueckue cucrembl», «CBOKCTBA
JKUBOM MaTepum», «YPOBHM OpraHU3alluy KUBOWU MPUPOABDY, «CTpOCHUE KMBOTHOW KIIETKW», « TkaHU
KUBOTHBIX», «CHCTEMBI OPraHOB YEIIOBEYECKOT0 OpraHu3may, «buoreoreno3y», «buocdepa», «MeTobl
U3YYEHUS KUBOU MIPUPOIBIY.

O6opynoBanwue: 1abopaTtopHoe 00OpyIOBaHUE [UIsl TMPOBEICHUS HAOMIONCHUHN, HW3MEpPEHUH,
JKCIIEPUMEHTOB.

IIpakTuyeckas padora «/cnonb3oBaHUE PAa3IUUYHBIX METOI0B IIPYU U3YUEHUHU KUBBIX CUCTEM).

Tema 3. buosorusi KieTrku

Kietka — cTpyKTypHO-(QYHKIIMOHATBHAS SMHUALIA KUBOTO. MICTOpHS OTKPHITHS KIETKH. PaboTh
P. I'yka, A. JleBenryka. Knerounas teopus (T. lLlIBann, M. Illneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS
COBPEMEHHOM KJIETOYHON TEOPUHU.

MeTo b1 MOJIEKYIIAPHON M KIIETOYHOM OMOJIOTHH: MUKPOCKOIUS, XpomaTorpadusi, sanexkrpodopes,
METO]T MCUEHBIX aTOMOB, TU(hhepeHIanTbsHoe HeHTPUPYrHpoBaHUE, KYTbTHBUPOBAHUE KIICTOK. M3yuenue
Quxcuposannvix Kiemok. DIEKTPOHHAs MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicusHenHoe) usyuenue Kiemox.

JdeMoHcTpamun

[optpertsr: P. I'yk, A. JleBenryk, T. llIBanu, M. Ilneitnen, P. Bupxos, K. M. bap.

Tabauiel U cxembl: «CBETOBOW MHUKPOCKOM», «DINEKTPOHHBIAH MUKpPOCKOIM», «VcTopus pa3BUTUA
METO/I0B MUKPOCKOTTHI.

O6opyIoBaHKE: CBETOBOM  MHUKPOCKOII, MHKpOIpENnaparbl pPacTUTENbHBIX, IKUBOTHBIX H
OakTepuaIbHBIX KIETOK.

IMpakTnueckass padora «/3ydeHue MeTOAOB KIETOYHOH Ouonorum  (Xpomatorpadus,
anexTpodopes, nuddepeniuanbaoe neHTpudyruposanue, [1LP)».

Tema 4. Xumuueckasi OpraHu3anus KJIeTKH

XHWMHMYECKUHN COCTaB KIETKH. Makpo-, MEUKpO- M YJIbTPaMUKpPOJIEMEHTHl. Boxa u €€ poap Kak
pacTBOPUTENS, pPEareHTa, ydacTHE€ B CTPYKTYPHUPOBAaHUM KIIETKH, TEIUIOPEryIsuuu. MuUHepaibHbIe
BEIIEeCTBa KJIETKH, UX OnoJyiorndyeckas posib. Posib KaTHOHOB ¥ aHMOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKU. buonorndeckue nonumepsl. benkn. AMUHOKUCIIOTHBIN COCTaB
6enkoB. CTpyKTyphl OenkoBOM Moiiekyibl. [lepBuuHas cTpykTypa Oenka, menTuaHas CBsi3b. BTopuuHas,
TpeTUYHas, 4YeTBepTHuHas CTPYKTypbl. JleHaTypauus. CsoiictBa OenkoB. Knaccudukanus Oenkos.
buonoruueckue ¢pyHkimu 0eiaKkoB. [lpuonsi.

VYraeBoasl. MoHOcaxapuabl, AUcaxapuibl, OJMIocaxapuabl M monucaxapujel. OOmuil miaH
CTpOEHHS U (PU3UKO-XUMHUYECKHE CBOMCTBA yriieBo0B. buonornueckue GpyHKINN yrIeBOJIOB.

Jlummuasl. I'mapodunsHO-THAPOPOOHBIE cBolicTBa. Kiaccudukamus nunuaos. Tpuriunepuasl,
dbochomunuapl, BOCKH, cTepouabl. bruonornueckne GyHkimy aunuaoB. O0muye cBoWCcTBa OMOIOTUUECKUX
MeMOpaH — TeKy4eCTbh, CIOCOOHOCTh K CaMO3aMbIKaHUIO, ITOJTYITPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. JIHK u PHK. Ctpoenne nykiennoBsix kucinot. Hykneotunasl. [Tpunnmn
komriemMenTapHoctu. IIpasmio Yaprapga. Crpykrypa JHK — nBoitnas cnupans. MecToHaxox1eHHE U
o6uonornueckue Gpynkunu JTHK. Buasr PHK. ®ynkuuu PHK B kinetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsa3u B Mosiekysie AT®. buonornueckue GyHKIMU
AT®. BoccraHOBIICHHBIE TEPEHOCUYHKH, HMX (YHKIIUA B KIETKE. /Jpyeue Hykieozuompughocgamoi
(HT®). CexenupoBanue [IHK. Memoowl cenomuru, mpanckpunmomuxu, npomeomuKu.

CtpykTypHasi OuWonOrusi: OHMOXMMHYECKHE | OWO(U3MYECKHE UCCIICAOBaHHUSI COCTaBa W
IPOCTPAHCTBEHHOU CTPYKTYpBI OMOMOJIEKyY. Mooderuposanue cmpykmypol u QYHKYUti 6UOMONEKYL U UX
komnuexkcos. Komnvromephulii Ou3aiin u op2anudecKuti CuHmes OUOMOIEKY U UX HENPUPOOHLIX AHATI0208.



JdemoHcTpauuu

Hoptpetsr: JI. [Tonunr, Ix. Yorcon, . Kpuk, M. Yunkunc, P.®panknun, O©. Conrep,
C. IIpy3unep.

[{narpammebl: «PacnipeneneHne XuMHYECKUX JJIEMEHTOB B HEKMBOM mpupojne», «Pacnpenenenue
XUMUYECKHUX AJIEMEHTOB B )KMBOU MPUPOIEH.

Tabmuuer u cxemsl: «Ilepuoauueckas TabnMLIa XUMUYECKUX 3IEMEHTOBY», «CTpoeHHE MOJIEKYJIbI
BO/bI», «BemiecTtBa B cocraBe Opranu3moB», «CTpoeHue MoJekylbl Oenka», «CTpyKTypbl OenkoBoOn
MOJIEKYNb», «CTpoeHue MOJEKyJl yriaeBonoB», «CTpoeHue MoJekyn aunuaoB», «HykienHoBble
KUCIOTBDY, «CTpoeHue MoJieKyibl ATDy.

OO6opynoBanue: XMMUYECKas MOcy1a 1 000pyI0BaHHE.

JladopaTopnasi pabora «O6HapyxeHre OETKOB C TOMOIIbIO KAU€CTBEHHBIX PEAKIIHII».

JlabopaTtopHasi padora «lccienoBanue HYKICMHOBBIX KHUCJIOT, BBIJEICHHBIX W3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. CTpoenue u pyHKIMHU KIETKH

Tunbl  KkJeTok: sykapuoTuyeckas M Opokapuoruyeckas. CTpyKTypHO-(QYHKLIHOHAIbHbIE
00pa3oBaHMs KIETKH.

CtpoeHue mnpokapuoTHUeckoi kieTku. KierouHnas creHka Oaktepuii m apxed. OcoOeHHOCTH
CTpOCHHS TeTepOTPOdHOM W aBTOTPO(GHON MPOKAPHOTHUYECKHX KIETOK. MecTo W poiib MPOKApHOT B
OHoLIEHO3aX.

Crpoenre W (YyHKIIMOHHMPOBAaHME DJYKApUOTHYECKOM KieTku. [lmasmarmyeckas wmemOpana
(mnazmanemma). CTpykTypa Iuta3Matudeckoil MmemOpanbl. TpaHcopT BellecTB yepe3 IU1a3MaTHUECKYIo
mMeMmOpany: naccuBHbIN (auddysus, obneruénnas nupdys3us), aKTUBHBIN (HEPBUYHBIA U BTOPUYHBIHI
akTUBHBIN TpaHcnopt). [loxynponunaemocts MeMOpaHnbl. Pabota HaTpuii-kamueBoro Hacoca. JHAOLMTO3:
NUHOLNUTO3, (arouuTo3. Dx3o1uTo3. Kierounas crenka. CTpykTypa W (QYHKIMHM KJIETOUYHOM CTEHKH
pacTeHuii, rpuooB.

Huronnazma. Ilutozoms. [lurockenmer. JIBmxkenue uwuroriazMbl. OpraHoujpl  KJIETKU.
OnHomMeMOpaHHbIe OpraHOUIbI KIETKU: 3Ho1Ia3Matndeckas cetb (D11C), anmapat I'osib/pku, TH30COMBI,
uX cTpoeHue u QyHKIMU. B3aumMocBs3p 0lHOMEMOpaHHBIX OpraHOUA0B KieTKU. CTpoeHne rpaHy s pHOro
petukynyma. Mexanusm nanpaenenus 6enxog ¢ IIIC. CuHTe3 pacTBOPUMBIX 0eKoB. CHHTE3 KIETOUHBIX
MeMOpaH. ['nankuii (arpanyasipHbIi) SHIOMIa3MaTHYeCKUil peTukyinyM. CekpeTopHast pyHKIH anmnapara
Fonbmxu. Mooughuxkayuss  benkoe 6 annapame [ onvooxcu. Copmuposka 6enkoé 6 annapame
T'onvoorcu. TpancnopT BellecTB B KieTke. Bakyonu pactutenbHbix KieTok. Kierounsii cok. Typrop.

ITosmyaBTOHOMHBIE OPraHOM bl KJIETKH: MUTOXOHIPHUH, IIIACTUIBL. [Ipoucxoscoenie MumoxoHopuii
u naacmuo. Cumouocenes (K.C. Mepeosckosckuil, JI. Mapeynuc). Ctpoenue u QyHKIIMH MUTOXOHAPUN U
riactu . [lepBuyHble, BTOPUUHBIE U CIIOKHBIE MJIACTUABI (POTOCHHTE3UPYIOLIMX SYKAPHOT. XJIOPOIIACTHI,
XPOMOIIACTBI, JIEMKOIUIACTHI BBICIINX PACTEHUM.

HememOpannbie opranous! kiaetkun CtpoeHue u GyHKIUN HEMEMOpPAHHBIX OPraHOMIOB KJIETKU.
PuGocomsl. IIpomesxcymounvie  unamenmor.  MuxpodusaMeHTbl. AKmuHosble  MUKpOQUIaMeHmMbL.
MpliieyHble  KICTKH. AKMUHOBble KOMNOHEHMbl Hembluleynblx Kiemok. Mukporpyoouku. Kierounsrit
ueHTp. CTpoeHue u IBHKEHHUE KI'YTUKOB U pecHu4YeK. MUKpoTpyOouku nutoriasmsl. LlenTpuons. berku,
accoyuupo8anmvie ¢ MUKpoguiamenmamu u Mmukpompyoouxamu. Momopmvie benxu.

Anpo. O6onouka sapa, XpOMAaTHH, KapUOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE U (PyHKIMU. SnepHbIi
6enKoBbIi MaTpuKC. [IpoCTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B HHTEpha3HOM siape. Jyxpomamun u
eemepoxpomamunr. belku XpomaTWHA — TUCTOHBL. /Junamuxa s0epHot 000n0uKu 8 mumose. AoepHulii
mMpancnopm.

Knerounsie BritoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK JYKapHOT (pacTUTENbHOM,
KUBOTHOMU, TPUOHON).

JdemoHcTpauuu

Hoptpetsr: K.C. MepexkoBckuit, JI. Maprymnuc.



Tabmunbl 1 cxeMbl: «CTPOCHHE SYKAPUOTHUECKOW KIETKH», «CTpPOCHHE >KUBOTHOW KIIETKW,
«CTpoeHHe pacTUTEIbHON KIETKN», «CTpOEHHE MUTOXOHAPUNY, «A1po», «CTpoeHne NpoKapuoTUIECKON
KIICTKI.

OO6opynioBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIPENapaTbl PAacTUTEIbHBIX, >KUBOTHBIX KIETOK,
MUKpOIIpenaparbl 0aKTepHaTbHbIX KIETOK.

JlabopaTopHas padora «/3ydeHne CTpOCHUS KIETOK Pa3IU4YHbIX OPraHU3MOB).

IMpakTnyeckas padora «/I3ydyeHue cBOMCTB KJIIETOUHON MeMOpaHbD».

JlabopaTopnasi pa6ora «lccienoBanue rmiazMoin3a 1 1e11a3Moin3a B paCTUTENbHBIX KIETKaX).

IIpakTuyeckasi padora «l/I3yueHue ABUKEHUS LUTOIIA3MbI B PACTUTEIIbHBIX KIETKAX.

Tema 6. O0MeH BelecTB M NpeBpaLlieHNe JHEPTHH B KJIeTKe

AccuMuisIMs M TUCCUMWISIIMA — JBE CTOPOHBI MeTaboiu3ma. Tumbsl oOMEHa BEIEeCTB:
aBTOTPOGHBIH M TeTepoTPOHBIA. YdYacTHEe KHUCIOpOJa B OOMEHHBIX IPOLEccax. JHEPreTHYecKoe
oOecnieyenue kieTku: npespamieHne AT® B 0OMeHHBIX npoueccax. epMEeHTATUBHBIN XapakTep peakiuil
KJIETOYHOrOo MeTabonu3zMa. DepMeHTHI, UX CTPOEHHE, CBOWCTBA M MeXaHu3M jaercTBus. KodepmeHTHI.
Otnuunsa (GepMEeHTOB OT HEOPraHMYECKHUX KaTalu3aTopoB. beiaku-akTuBaTOpBl M OENKHU-UHTHOUTOPHI.
3aBUCUMOCTh CKOPOCTH (DEpMEHTATUBHBIX PEAKLIUN OT pa3IMuHbIX (PaKTOPOB.

IlepBHUYHBII CHHTE3 OPraHUYECKUX BEUIECTB B KiIeTKe. DOTOCUHTE3. AHOKCUCEHHBI U OKCULEHHDIT
gomocunmes y baxmepuii. Ceemocobuparowue nuemMeHmsl U NUSMEeHmMybl PeaKyuoHHo2o yenmpa. Poib
XJIOPOIUTACTOB B mpoiiecce GorocuHTe3a. CBeroBas u TeMHoBas (aszbl. Pomoodvixanue, Cz., Cs- u CAM-
munel pomocunmesa. 1IpolyKTUBHOCTb (OTOCHHTE3a. BiusHME pa3auuHbIX (PAKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHue GOTOCUHTESA.

XemocuHTte3. PazHoOOpa3zue OpraHM3MOB-XEMOCHHTETHKOB: HUTPUQUIMPYIONIHE OaKTepuH,
xKenez00aKkTepuu, cepodakTepuu, BOJIOPOIHbIE OaKTepun. 3HaU€HUE XEMOCHHTE3A.

AHa’poOHble opraHu3mbl. Bunbl Opoxenus. [IpoaykTel OpokeHHS W HMX HCHOJIb30BaHUE
YeJI0BEeKOM. AHa’POOHBIE MUKPOOPTIaHU3MbI KaK 00BEKThl OMOTEXHOJIOTMH U BO30yIUTENN 00e3HEH.

AspoOHBIE OpraHU3MBI. DTarbl YHEPreTuYecKoro ooMena. [loaroroButenbuspiii dTan. [nmukonus —
0ECKHUCIOPOAHOE pacIeIIEeHHE TTTIOKO3bI.

buonoruueckoe okuciaeHHe, WIM KJIETOYHOE JbIxaHue. Poiab MHUTOXOHApPUI B Impoleccax
O6uonornyeckoro okucieHus. Lluknuueckue peakuuu. OxuciutenbHoe (ochopunupoBaHue. IHepeus
Membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomonnoi AT@-cunmasvl. Ilpeumyinectra
a’po0OHOr0 MyTH 0OMEHa BEIECTB Mepe]] aHadpOoOHBIM. D(H(HEKTUBHOCTh FHEPrETHUECKOT0 OOMEHa.

JdemMoHcTpanuu

Hoptpetsr: JIxk. [Ipuctin, K.  A. TumupsizeB, C. H. Bunorpaackuii, B. A. DHrensrapar,
IT. Mutuenn, I'. A. 3aBap3uH.

Tabnuiel u cxembl: «POTOCHHTE3Y», «IHEpreTUUecKuii ooMen», «brnocunres 6enkay, «CtpoeHue
bepmeHTa», «XeMOCHHTE3Y.

OO6opyioBaHME: CBETOBOM MHUKPOCKOM, OOOpYJOBaHWE [y HPUTOTOBIEHHS MOCTOSIHHBIX H
BPEMEHHBIX MUKPOIPENapaTos.

JlaGopaTropuass padora «/I3yueHne KaTaJUTHUECKOW aKTHUBHOCTH (epMEHTOB (Ha mpumepe
aMUJIa3bl WIK KaTaxas3bl)y.

JlaGopaTropuas padora «/3yueHue (epMEHTAaTHBHOIO pacIIEIUIEHUs MEpPOKCHIa BOJOpOJa B
PACTUTENBHBIX U JKUBOTHBIX KJIETKaX».

JlaGopaTopnas padora «CpaBHEHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHUHTE3a.

JlabopaTopnasi pabora «CpaBHEeHUE MPOIIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacaeacrBennass nHGpopManus 1 peajn3anus eé B KJIeTKe
Peakuuu marpudHoro cunresa. [IpyHINI KOMITIEMEHTAPHOCTH B PEAKIUAX MaTPUYHOTO CHUHTE3A.
Peanuzanus HacnencTBeHHOM uHpopmanuu. ['eHetmueckuit ko, ero cBoiictBa. TpaHckpunims —



Marpuulbli cuHTe3 PHK. IlpuHUUMNBI TpaHCKPUNILIMHM: KOMIUIEMEHTAPHOCTb, AHTUIAPAIIIEIBLHOCTD,
acumMeTpudHoCcTh. Cospesanue mampuunvix PHK 6 aykapuomuueckoii kniemxe. Hexooupyrowue PHK.

Tpancnsanus u € stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese 6enka. Y cinoBus OnocuHTe3a
6enka. Koguposanue amuuokucnot. Pois pudocom B OnocuuTese Oernka.

Cospemennvie npeocmasieHus o cmpoenuu 2eHos. Opranusaiysi reHoMa y IpOKapHoT U DYKapHUOT.
Perynsauus aktuBHOCTH T'eHOB y npokapuot. I'unoresa onepona (®. XKakob, JK. Mano). Mozrexyraphuvie
Mexauuzmvl IKCnpeccuu 2enog y sykapuom. Ponv xpomamumna é pezynsyuu pabomel 2enos. Perynauus
0OMEHHBIX IIPOLIECCOB B KileTKe. KneTouHslii roMeocTas.

Bupycsl — HeksieTouHble (POpMBI )KM3HU U 00JIMraTHbIE Mapa3uThl. CTPOEHHE MPOCTHIX U CI0KHBIX
BUPYCOB, PETPOBHUPYCOB, OaktepuodaroB. Kusnennviti yuxkn JHK-cooepocawux eupycos, PHK-
codepaicawux supycos, bakmepuogazos. Obpamuas mpancKpunyus, pesepmasd, UHmezpasd.

Bupycusie 3a0oneBanus uenoBeka, XMBOTHbBIX, pacteHuil. CIIN]J], COVID-19, coumanbubie U
MEAUIMHCKHE POOIEMBI.

buoungopmamura: unmezpayus u aumanuz oOoavwux maccugos («bigdatay) cmpyxmypHvix
buonoeuveckux dannvix. Hanomexnonozuu 6 6uonoeuu u meouyute. Ilpoepammupyemvie pynkyuu 6eikoas.
Cnocobwi 0docmaeku 1ekapcms.

JdeMmoHcTpamun

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

Tabauiet u cxeMel: «buocunTes 6enkay, «I eHeTnueckuii koay, «Bupycs», «bakrepuodarmy.

IIpakTuyeckas padora «Co3gaHue MOJEIU BUPYCa».

Tema 8. JKu3HeHHBIH HUKJ KJIETKH

Knerounsnii ki, ero nmepuonsl u perynsmus. Martepdaza u muto3. OcoOEHHOCTH MPOIECCOB,
npoTekaromux B uHTepdase. Iloaroroska kieTku K jgenenuto. [Ipecunrernyeckuii (HOCTMUTOTUYECKHI),
CUHTETMUYECKUN U MOCTCUHTETUYECKUH (IIPEMUTOTUYECKUI ) TEpUOIbI UHTEP(A3bI.

Matpuunslii cunre3 [JHK — permukanus. IIpunnuner permkanun JJHK: xomiuieMeHTapHOCTS,
IIOJIYKOHCEPBAaTUBHBIA CHHTE3, aHTUHapauiesbHOCTh. Mexanusm permkanuu JIHK. XpomMocowst.
Crpoenne xpomocoM. Temomepsl U TeroMepasza. XpOMOCOMHBINA HA0Op KJIETKU — KapuOTHIL. J{unmongHbiit
Y TaIJIOUIHBIA HaOOpBl XpoMocoM. ['omostornyHbie XpoMocoMbl. [10710BbIE XpOMOCOMBI.

Henenne knerkn — muto3. Craguum MHTO3a M NMPOMCXOAAIIME B HUX MPOLECCHl. THUIBI MUTO3a.
Kapunoxunes n nuroxkunes. bruonornueckoe 3Ha4eHUE MUTO34.

Perynsauus MutoTHueckoro ukia kiaetku. [Iporpammupyemast kiieTouHas ruGesib — aromnros.

Knerounoe sapo, XpoMocoMbl, (YHKIMOHAJIbHAs TIeHOMHKA. Mexanusmvl  nponughepayuu,
ouppepenyuposxu, cmapenus u eubenu kiemox. «L{ugpposas knemxa» — ououngopmamuueckue mooenu
DYHKYUOHUPOBAHUS KIEeMKU.

Jdemoncrpanuu

Tabnuie! u cxeMbl: «OKu3HEHHBIN UK KIeTKn», «MuTto3y, «CtpoeHne xpoMocomy, «Pemnukanus
JITHK.

O0opyoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIperapaThl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.

JlabopaTopHas padora «/3ydeHre XpOMOCOM Ha FOTOBBIX MUKPOIIPEIApaTax».

JlabopaTopuasi padora «HaGnroneHne MuTo3a B KJIeTKaX KOHUMKA KOpeIKa Jiyka (Ha TOTOBBIX
MHUKpOIpenapaTax)».

Tema 9. Ctpoenue n pyHKIIUM OPraHU3MOB

buonorudeckoe pazHooOpaszue opraHuzMoB. OTHOKIETOYHBIC, KOJIOHUATBHBIE, MHOTOKJIETOUHBIE
OpTraHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KU3HEIESTEIILHOCTH OJHOKJIETOYHBIX OpraHu3MoB. baktepuu, apxew,
OJTHOKJICTOYHBIC TPHOBI, OJTHOKJIETOYHBIE BOJOPOCIH, APYTHUe MPOTUCTHI. KOJTOHMAIbHBIE OpTraHU3MBI.

B3anmocCBA3bp 4YacTeil MHOTOKIETOYHOIO OpraHus3Ma. TKaHW, OpraHbl M CHUCTEMBI OpPraHOB.
OpranusM Kak enuHoe menoe. ['omeocras.



Tkanu pacteHuil. TUIBI pacTUTEIBHBIX TKaHEW: 0Opa3oBaTelibHAs, MOKPOBHAs, MPOBOISIIAL,
OCHOBHasA, MexaHuueckass. OCOOCHHOCTH CTpOeHHus, (PYHKIHMH W pacloNoKeHUs TKaHEH B oOpraHax
pacTeHuil.

TkaHu XUBOTHBIX M 4YeJOBeKa. THIMbI >KMBOTHBIX TKaHEW: SMUTENHMANIbHAS, COCIUHUTEIbHAS,
MbllIe4YHass, HepBHasA. OcOOEHHOCTU CTpoeHUs, GYHKIUI U pacloIOKEeHUs TKaHEH B OpraHax >KUBOTHBIX U
YEJI0BEKa.

Opranbl. BereratuBHble M T€HEpaTUBHbIE OpraHbl pacTeHud. Opranbl U CHCTEMBI OPIaHOB
KUBOTHBIX U 4yesoBeka. DyHKIMK OpraHOB U CUCTEM OPraHOB.

Onopa Ttena opranuszmoB. Kapkac pacreHuil. CkeneTbl OJAHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIN 1 BHYTpeHHU ckeneT. CTpOEHHE U TUIIbI COEUHEHUS KOCTEH.

JIBukeHue OopraHu3MoB. JIBuKeHHE OJHOKJIETOUHBIX OPraHu3MOB: aMEOOMIIHOE, >KT'YTUKOBOE,
pecHuuHoe. J[BH)KeHHE MHOTOKJIETOYHBIX PACTEHU: TPONMU3MbI U HACTUU. J[BUKEHUE MHOTOKJIETOUHBIX
JKUBOTHBIX U YeJIOBEKa: MblllieuHas cuctema. Peduiekc. CkeneTHbIe MBI U UX paboTa.

[lutanue opranuzmoB. lloryiomeHune BOABI, YIJIEKUCIOrO Ta3a M MUHEPAJIbHBIX BEIIECTB
pacteHusiMU. IluTaHue >XKMBOTHBIX. BHYTpUIIONIOCTHOE M BHYTPHUKIETOYHOE nuiieBapeHue. [luranue
MO3BOHOYHBIX KUBOTHbIX. OTHensl NUIIEBApUTEIbHOrO Tpakra. [luieBapuTenbHbIE  KEJE3BI.
[IumeBapuTenbHas cuCTEMa YeJIOBEKa.

pixanwe opranm3moB. Jlpixanue pactenmid. Jlpixanue >XuBOTHBIX. Juddysms raso dyepes
noBepxHOCTh KIeTKU. KoxkHoe npixanue. JlpixarenabHas MOBEpXHOCTh. XKaGepHoe U NEroyHoe AbIXaHHe.
JIpixaHue TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIIOIMOHHOE YCJIOXHEHHE CTPOCHMS JIETKUX
MIO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHas cucTema 4esnoBeka. MexaHW3M BEHTWISLUHU JETKUX Yy MTULl U
MJIEKONUTAOMUX. Perynsanus npixanus. J{pixarenbHbie 00BEMBI.

TpancnopT BellecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMbl pacTeHUi. TpaHCOPT BELIECTB y
*KUBOTHbIX. KpoBeHOCHast cuctema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX KMBOTHBIX U
yenoBeka. Cepane, KpPOBEHOCHBIE COCYIbl M KpoBb. Kpyrm KpoBooOpaiieHusi. IBOJIIOIUOHHBIE
YCIIO’KHEHUS CTPOEHHSI KPOBEHOCHOM CHCTEMBI TI03BOHOYHBIX KUBOTHBIX. PaboTa cepala u e€ perynsuusi.

Boinenenue y opranuzmoB. Beigenenue y pactenuid. Beigenenue y sKuBOTHbIX. COKpaTUTEIbHBIE
Bakyosu. Opransl Belenenus. GunbTpanus, cekperus 1 00paTHOE BcachlBaHUE KaK MEXaHU3Mbl pabOTHI
OpraHoB BbleneHusA. CBs3b MOJOCTH TeJa C KPOBEHOCHOM M BBIJICIUTENBHONW cucTeMaMU. Boijenenue y
MMO3BOHOYHBIX JKUBOTHBIX U uenoBeka. [louku. Ctpoenune u pynknuonupoBanue Hedpona. O6pa3zoBanue
MOYH Y YeJIOBEKa.

3amuTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropel OakTepuil M IMCTHI
MpOCTEeUIINX. 3aluTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. Cpeactsa macCUBHOM U XMMHUYECKOM
3amuThl. OUTOHIINIBI.

3ammMra y MHOTOKJIETOYHBIX JKUBOTHBIX. [[OKpOBBI M KX MpPOU3BOAHBIC. 3alllUTa OpraHU3Ma OT
6onesnel. UMMyHHast cuctema yesnoBeka. KieTouyHbli M T'yMOpanbHbIH MMMYHHUTET. BpoxaéHHBIN u
npuoOpeTéHHbId  cienuuueckuii UMMYHUTET. Teopus KIOHAJIBHO-CENEKTUBHOTO HMMMYHHUTETA
(IT. Opmux, ®. M. beprer, C. Tonerara). BocrmanutenabHbie OTBETHI OpraHu3MoB. Poib BpOXKIEHHOTO
UMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUH.

Pa3znpaxuMocTh M perynsinus y OpraHu3moB. Pa3ipakuMocTh y OAHOKIJIETOYHBIX OPraHU3MOB.
Takcucsl. PaznpaxumMocTs U perysinus y pactenuil. PocToBblie BeliecTBa U UX 3HaYCHHE.

HepBhas cucrema u pediextopHas peryisuus y *KUBOTHbIX. HepBHas cuctema u e€ OTIeInbl.
OBOJIIOIIMOHHOE YCJIOKHEHUE CTPOCHMSI HEPBHOM CHCTEMBI Y XUBOTHBIX. OTIENBI TOJIOBHOTO MO3Tra
MMO3BOHOYHBIX KUBOTHBIX. Pedekc u pedaexkropras nyra. be3ycinoBHbIe U yCIOBHBIE PEQIICKCHI.

['ymopanbHas peryssiius U SHIOKPUHHAsI CUCTEMA KUBOTHBIX M uenoBeka. JKene3bl SHI0KPUHHON
CHCTEMBbl M WX TOPMOHBI. [lelicTBME TOpPMOHOB. B3auMOCBSI3b HEPBHOW M SHIOKPHUHHOM CHCTEM.
l'umoranamo-runodusapHas cucremMa.

JdemMoHcTpanuun

IHoprper: U. I1. [TaBnos.

Tabauie! v cxeMbl: «OIHOKIETOUHBIE BOJOPOCINY», «MHOTOKIETOUHBIE BOJOPOCINy, «bakTepuny,
«IIpocreiitue», «OpraHbl IBETKOBBIX pacTeHUil», «CHCTeMbl OPraHOB MO3BOHOYHBIX >KHUBOTHBIXY,
«BuyTpennee crpoeHue HacekKoMbIX», «kanu pacteHui», «KopHeBbie cuctemMbly», «CTpoeHHE CTEOIIY,




«CTpoeHHe JMCTOBOM ITACTUHKM», «TkaHM XKUBOTHBIX», «Ckener uenmoBekay, «llumeBapurenbHas
cucrema», «KpoBeHocHass cucreMa», «/lpixarenpHas cucrema», «HepBHas cucrema», «Koxay,
«Mpblmeynas cuctemay, «BblaenurenbHas cucremay, « HIOKPUHHAsA cUcTeMa», «CTPOEHHUE MBILIIBD,
«UmmynuteT», «KumeunononoctHele», «CxeMa MUTaHUS pacTeHUi», «KpOBEHOCHBIE CHCTEMBbI
MIO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruape», «CtpoeHue IiaHapum», «BHyTpeHHee cTpoeHue
noxzeBoro uepBs», «HepBuas cucrema poeio», «HepBHas cucrema nsrymku», «HepBHas cucrema
npecmblkaromuxcsa», «HepBHas cucrema nruny», «HepBHas cucrema miekonuraromux», «HepHas
cUCTeMa 4elioBeKay, «Pedmekcey.

O6opyaoBaHKE: CBETOBOM ~ MHUKPOCKOI,  MHKpPOIIpernapaThl  OJHOKJIETOYHBIX  OpPraHU3MOB,
MHUKpOIIpenaparbl TKaHEW, pPaKOBUHBI MOJUIFOCKOB, KOJIJIEKIIMM HACEKOMBIX, WIJIOKOXKUX, >KUBbBIC
9K3EMIUIAPhl KOMHATHBIX pacTeHHH, repOapuu pacTeHUN pa3HBIX OTIEJNOB, BIIAXHBIC IpenapaThl
JKUBOTHBIX, CKEIIEThl IMO3BOHOYHBIX, KOJUICKIMU OECIIO3BOHOYHBIX JKHBOTHBIX, CKEJET YeIOBEKa,
o0opysoBaHue JUisi JAEMOHCTPAlMU TOYBEHHOTO M BO3JYIIHOIO MHTAHUS PACTEHUH, pacUierieHus
Kpaxmajia U OeJKOB IOJa JelcTBHEeM (EpMEHTOB, 00OpyJOBaHWE ISl JEMOHCTPAIMH OIBITOB TIO
M3MEPEHUIO JKU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTeJIbHbIX JBUKEHUMN, MOJEJIN TOJIOBHOTO MO3ra
Pa3JIMYHBIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TKaHell pacTeHUI.

JlabopaTopuasi pa6ora «l/3yueHue TkaHel )KUBOTHBIX».

JlabGoparopHas pabora «3yueHne opraHoB LIBETKOBOI'O PACTEHHUSI.

Tema 10. Pa3MHoOkeHHe M pa3BUTHE OPTaHU3MOB

@opMbl pa3MHOKEHHMsI OpPraHu3MoB: Oecrojoe (BK/IIOYash BEreTaTMBHOE) M TOJ0Boe. Bujsl
0ecIooro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIIHA, (PparMeHTAIHs, KIOHUPOBaHHE.

[TonoBoe pasmuoxkenue. Ilonosble kieTku, uinu ramersl. Meiio3. Cragun meiosa. IloBenenue
XpoMmocoM B Mero3e. Kpoccunrosep. bruosmornueckuil cMpICi MeH03a | IOJIOBOTO npouecca. Meinos u ero
MECTO B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[Ipen3zaponpieBoe pa3sutve. ['amerorenes y kuBoTHBIX. [lonoBbie »xene3pl. OOpazoBaHue M
pa3BUTHE NIOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpOEHUE MOIOBBIX KIETOK.

OniogoTBOpEeHNE ¥ SMOPUOHANIBHOE Pa3BUTHE )KUBOTHBIX. CIIOCOOBI OMIIOI0TBOPEHUS: HAPYIKHOE,
BHyTpeHHee. [IapTeHorenes.

WnauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHOJIOrHS — Hayka O pa3BUTHHU
opranusMoB. Mopghozcenes — oona us enagnvix npobrem smopuonozuu. Konyenyus mopghozenoe u mooenu
mopghoceneza. Craguu >MOpHUOreHe3a JKMBOTHBIX (Ha npumepe JnArymku). JlpoGnenue. Tumsl
npoOnenus. /Jemepmunupogannoe u HeoepmMuHupoganmnoe Opoobaenue. bracmyna, munei 6nacmyn.
OcoOeHHoCTH 1pOOIEHHSI MIIEKOTTUTAOIIUX. 3apObILIEBbIE IUCTKU (racTpyisilus). 3aKiajka OpraHoB U
TKaHEW W3 3apOJBIIIEBBIX JMCTKOB. B3aWMHOE BIMSHME 4YacTed pa3BUBAIOLIETOCS 3apOJblIla
(oMOpHOHaNbHAS MHAYKIUSA). 3akiaJKka IUIaHa CTPOEHHUS >KMBOTHOIO KakK pe3yJbTaT HEpapXUUECKUX
B3aUMOJICHCTBUI TeHOB. BiusHue Ha >MOpUOHATBHOE PA3BUTHE PA3NIUYHBIX (PAKTOPOB OKPYKAIOLIEH
Cpenpbl.

Poct u pasButue xuBoTHBIX. [locTamOpuoHaneHbIi mepuoj. [lpsimoe u Hempsimoe pa3BHUTHE.
Pa3Butne ¢ Metamop¢o30oM y 0€CrO3BOHOUHBIX U MMO3BOHOYHBIX JKUBOTHBIX. buonornyeckoe 3HadeHue
IPSIMOTO M HENPSIMOIO Pa3BUTHS, UX PacCHpOCTpaHEHUE B mpupoje. Tumbl pocta KUBOTHBIX. PaKTOpHI
peryisiliiM pocTa >KMBOTHBIX M uejoBeka. CTaguu MOCTIMOPHUOHAIBHOTO DPAa3BUTHUSL Y JKUBOTHBIX H
yesoBeka. [lepro/ipl oHTOoreHesa yenoseka. CTapeHue U CMepTh Kak OMOJIOTHYECKUE POLIECCHI.

Pa3smHoxkenue u pasputue pacteHuid. ['ameroputr u crnopodut. Meiio3 B KU3HEHHOM IHKJIE
pacrenuii. O6pazoBaHue crop B mpoiiecce Meiio3a. ['ameTtorenes y pactenuid. OmiofoTBOpeHUE U pa3BUTHE
PacCTUTENbHBIX OPraHu3MOB. [|BOIHOE OTIIOAOTBOPEHNKE Y IBETKOBBIX pacTeHui. OOpa3oBaHue U pa3BUTHE
CEMEHH.

MexaHu3MBI PEryJIsIUU OHTOTE€HE3a Y PACTCHUN U KUBOTHBIX.

JdemMoHcTpanuu

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



Tabauiel  u cxembl: «BereratuBHoe pa3MHOXKEHHE», « UMbl OGecrojioro pa3MHOKEHUS»,
«Pa3MHOXEHHE XJITaMUJIOMOHAIbDY, «Pa3MHOKEHUE OBriIeHbD, «Pa3zMHOXKeHHE TrUapb», «Meio3y,
«Xpomocombl», «['amerorenes», «CTpoeHue SULEKIETKH W crepmaTo3onna», «OCHOBHbIE CTaauu
oHTOreHe3a», «lIpsmoe u Hempsimoe pasButhe», «Pa3zBuUTHE MalCKOro Kykay», «Pa3BuTue capaHumny,
«PazBuTtne nArymku», «JIBoiiHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX pacTeHuil», «CTpoeHHue CeMsH
OJIHOJOJIBHBIX U JBYAOJBHBIX PAaCTCHHUI», «KU3HEHHBIM LUK MOPCKOM KalyCThbl», «KU3HEHHBIM LUK
Mxay, «KU3HEHHBIA LUKII MAIOPOTHUKAY, «KU3HEHHBIA LIUKJI COCHBI».

OO6opyaoBaHKEe: CBETOBOW MHKPOCKOT, MUKPOTIPEIapaThl SHIIEKICTOK U CIEPMATO30HI0B, MOJICITb
«IuKJ pa3BUTHS JIATYILIKU».

JlabopaTopHas padora «/3ydeHne CTpOCHM MOJOBBIX KJIIETOK Ha TOTOBBIX MUKPOIIPEIIapaTaxy.

IIpakTuyeckasi padora «BpIsiBI€HHE TPHU3HAKOB CXOJCTBA  3apOJBIIIEH  [MO3BOHOYHBIX
YKUBOTHBIX.

JlaGopaTopHas padora «CTpoeHrne OpraHOB Pa3MHOMXKEHUS BBICIINX PACTCHUI».

Tema 11. I'eneTuka — HAyKa 0 HACJIEICTBEHHOCTH U U3MEHYHUBOCTH OPraHU3MOB

Hctopusi craHoBiieHUs W pa3BUTUs TeHETHKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponp oteuecTBeHHBIX Y4€HbIX B paszButun reHetuku. Paborer H. K. Konsmosa, H.
W. BaBunoBa, A. H. bemosepckoro, I'. [I. Kapneuenko, 0. A.dwmmnuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE I'€HETUYECKHE MOHATHUS U CUMBOJIbL. ['OMOJOrHYHBIE XPOMOCOMBI, AJJIEJIbHBIE T'€HBI,
aJbTEPHATUBHBIC PU3HAKYU, IOMUHAHTHBIN U PELICCCUBHBIN TPU3HAK, TOMO3UT0TA, T€TEPO3UTOTA, YUCTAs
AUHUS, THOpuAbI, TreHoTur, QeHoTtun. OCHOBHBIE METOJbl T'€HETHKU: TUOPUIOIOTUYECKH,
LUATOJIOTHYECKUI, MOJIEKYJIIPHO-TEHETUYECKHM.

JdeMoHcTpamun

Hoptpetsr: I'. Mennens, I'. ne ®pu3, T.Mopran, H. K. Komsmos, H. UW. Baswios, A.
H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabnuibl U cxembl: «MeToIbl TeHETUKNY, «CXEeMbI CKPEIIIMBAHUS.

JlaGopaTopuas padora «/{po3o¢uia kak 00bEKT FreHETUUECKUX UCCIIEJOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBeiii 3akoH MeHaens — 3aKOH eIUHOOOpaszus THOPHUIIOB
neporo mnokosneHud. I[IpaBuino nomuHupoBaHus. Btopol 3akoH MeHnens — 3aKOH paculenIeHUs
npu3HakoB. [{uTonornueckre 0CHOBBI MOHOTHOPUTHOTO CKpeluBaHus. [ MmoTe3a 4ucTOTH raMer.

AHanmusupyromee ckpemuBanue. [IpoMexyTouHnelii Xxapakrtep HaciaenoBaHus. PacuieruieHue
MPU3HAKOB IIPU HETIOJHOM JIOMUHHUPOBAHUHU.

Jurubpuanoe ckpemmBaHue. TpeTwil 3akoH MeHzaens — 3aKOH HE3aBHCHMOTO Hace0BaHUS
npu3HaKoB. LluTonornueckre OCHOBBI TUTHOPUIHOTO CKPEIINBAHUS.

CueruienHoe HacienoBanue mpusHakoB. Paboter T. Moprana. CrierieHHOE HAclIeI0BaHHE TEHOB,
HapyllIeHUEe CUEIIJICHUSI MEXy FreHaMU. XPOMOCOMHas TEOPHs HACJIEICTBEHHOCTH.

I'enernka nosia. XpoMOCOMHBIN MEXaHU3M OMPEAEIICHUS M0J1a. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHbIi U rereporameTHbI noj. ['eHeTHueckas CTpyKTypa MoJIoBbIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM.

I'enotunn kak wenoctHas cucrema. [lnelorponus — MHOXKECTBEHHOE JCHCTBUE TI€Ha.
MHOKECTBEHHBIN alienu3M. B3auMojelcTBue HeauleNbHbIX T'e€HOB. KOMIUIEeMEHTapHOCTh. DmNuUCTa3.
[Tomumepust.

T'eneTnueckuii KOHTPOJIb pa3sBUTUSA paCTeHI/II\/'I, JKUBOTHBIX M YEJIOBCKA, a TAKXKC @HSHOHOFH‘IGCKI/IX
MPOIIECCOB, TIOBE/ICHUS U KOTHUTHUBHBIX (QYHKINH. [ eHeTHYeckre MeXaHu3Mbl CAHMOUOTEeHEe3a, MEXaHU3MbI
B3aMMOJICHCTBHS «XO35MH — IMapasuT» U «XO35IMH — MUKpOOHOM». ['eHeTnyeckue acreKThl KOHTPOJIA U
U3MCHCHUA HaCJIeIICTBeHHOfI I/IHq)OpMaLII/II/I B ITOKOJICHUSX KJICTOK U OPraHU3MOB.

JdemoHcTpauuu



[Moptpetst: I'. Menaens, T. Mopran.

Tabmuiel 1 cxemsl: «IlepBblii 1 BTOpol 3akoHbl MeHnnens», «Tpetuil 3akoH Menzaensa»,
«Ananmm3upyroliee ckpenmBanue», «Hemomnoe momMuHHMpoBaHue», «CIEIJIEHHOE Hacle0BaHUE
npu3HaKkoB y Apo3odwmib», «['eHetnka monay, «Kapuormm uyenoBeka», «Kapuotum Apo30QuiIb,
«Kapuorun ntunb», «MHOKECTBEHHbIN allIeIn3M», «B3anmMoneiicTBue reHOBY.

OOGopynoBanue: MOJENb JUISI  JAEMOHCTpPAllMM 3aKOHOB €JMHOOOpa3us TUOPUIOB TEPBOTO
MTOKOJICHHS ¥ PACIICTUICHHS IPU3HAKOB, MOJICIIb VISl ISMOHCTPAIIMY 3aKOHA HE3aBUCUMOT'O HACIE0BaHUS
MIPU3HAKOB, MOJIEb ISl IEMOHCTPAIIMU CUEIJICHHOTO HACJIeIOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporpenapar: «Jpo3zoduiay.

Ipakruyeckas padora «3yueHue pe3yabTaToOB MOHOTHOPUAHOTO CKPEIIUBAHUS Y IPO30(DHUIIBI.

IIpakTnyeckas padora «/3ydyenue pe3yabTaToB JUTHOPUIHOTO CKPEIIUBAHUS Y APO3OPUIBDY.

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

BsaumopeiictBue reHorumna u cpeanbl npu popmupoBanuu ¢penorumna. M3MeHUMBOCTh MPU3HAKOB.
KauecTBeHHblE UM  KOJMYECTBEHHbIE IpPU3HAKU. Buapl HW3MEHYMBOCTH: HEHACJIEJICTBEHHAs W
HaCJIEeICTBEHHASI.

MoudukanoHHass HW3MEHYMBOCTb. Ponb  cpeapl B (OPMHPOBAHWMU  MOAM(PHUKAIMOHHOM
n3MeHunBocTU. Hopma peakiuu npusHaka. Bapuanuonnslii psg u Bapuanmonsas kpusas (B. Moranncen).
CaoticTBa MOTU(DUKAIIMOHHOW W3MEHYUBOCTH.

l'enotunuueckass  uW3MeHYMBOCTb.  (CBOWMCTBA  T€HOTUIIMYECKOW  M3MEHYMBOCTH.  Buubl
TCeHOTHITNYECKON M3MEHYMBOCTH: KOMOMHATHUBHASL, MyTaIllHOHHAS.

KomOunatuBHasi HM3MEHUYMBOCTh. MeW03 W TOJNOBOW IMpOLIECC — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTU. POJb KOMOMHATMBHOW HM3MEHUMBOCTH B CO3JaHMHM TE€HETHYECKOTO pa3HOOoOpasusi B
npejenax OJHOro BHUJA.

MyTannoHHasi U3MEHUYUBOCTb. BUbl MyTanuii: reHHbIe, XpPOMOCOMHBIE, TeHOMHBIE. CITIOHTaHHBIE
Y MHAYLUMPOBAaHHbIE MyTaluu. SIaepHbIE U IUTOIIa3MaTHdeckue myrauuu. COMaTHUYeCKUE U TMOJIOBBIE
MyTaruu. [[puauHbl BOSHUKHOBEHUS MyTalnii. MyTareHsl 1 uX BIUSHUE HA OPTaHU3MbI. 3aKOHOMEPHOCTH
MYTallHOHHOI'O IIpolecca. 3aKOH TOMOJIOTMYECKHUX pPSAJOB B  HACIEICTBEHHOW W3MEHYMBOCTHU
(H.W. BaBunos). BuesnepHas n3MEHUNBOCTb U HACJIEICTBEHHOCTb.

Onucenemurxa u 9NUSEHOMUKA, POJb  ONUSEHEMUYECKUX (Hakmopos 6 HACIe008aHUuU U
USMEHYUBOCU (PeHOMUNUYECKUX NPUSHAKOE V OP2AHUZMOS.

JdemoncTpanuu

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

Tabouiel ~ w cxembl: «Bunbl  u3MeHYMBOCTHY»,  «MoaudukanuoHHas  U3MEHYMBOCTHY,
«KomOnHaTuBHAsT W3MEHYUBOCTBHY», «Meio3», «OmnogorBopenue», «l'eHeTndeckue 3aboJeBaHUS
yeoBeKay, «Buael myrauuii».

O6opyoBaHKeE: KUBbIE U repOapHbIe 3K3EMIUISIPbl KOMHATHBIX pacTeHUM, pucyHkH ((otorpadumn)
YKUBOTHBIX C Pa3IUYHBIMUA BUIAMH U3MEHYUBOCTH.

JlabopaTopuasi padora «/ccienoBanue 3akOHOMEpHOCTEH MOAU(PHUKAITMOHHON HN3MEHYMBOCTH.
[TocTpoeHne BapuallMOHHOTO psifia U BApUALIMOHHON KPUBOW».

IMpakTuyeckas padora «Myranuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. I'eHeTHKa YeT0BeKa

Kapuotun dvenoBeka. MexayHapoaHas mporpaMma HCCIEIOBAaHUS T€HOMa dYeloBeKa. MeTobl
W3YYCHUS TEHETUKU YeJOBEKa: T'eHEealOTWYeCKUi, ONM3HEIOBbIM, ITUTOrCHETUYECKUH, MOMYNISIIHOHHO-
CTATUCTUYECKUM, MOJIEKYJIsipHO-TeHeTHYecKnii. COBpeMEeHHOE OMpe/IesieHne TeHOTHUIIA: TTOJITHOTEHOMHOE
CEKBEHUPOBAHUE, T€HOTUIIMpPOBaHUWE, B TOM uyucie ¢ nomombto [IIIP-ananu3a. HacnenctBennsie
3a00eBaHUsl 4eOBEeKa. | €HHBIE W XPOMOCOMHBIC 0OJIe3HM deloBeKa. bojie3HM C HaclieCTBEHHOU
HpeﬂpaCHOHO)KeHHOCTLIO. 3HaquHe MG,Z[HHHHCKOﬁ TCHCTUKHU B HpeI[OTBpaH_[eHI/II/I n JICUCHUU
TEHETUYECKUX 3a00JIeBaHUN YeoBeKa. MeIUKO-TeHETUUeCKOe KOHCYIbTHpoBaHUE. CTBOJIOBBIE KIIETKH.



[ToHsITHE «T€HETUYECKOTO IPy3a». ITUUECKHE acIeKThl HCCIeA0BaHNN B 001aCTH peaKTUPOBAHUs TeHOMa
U CTBOJIOBBIX KJIETOK.

I'enernyeckue (akTOpbl MOBBIILICHHOW UYYBCTBUTEIBHOCTH 4eEJOBeKa K (U3MYECKOMY H
XUMHUUYECKOMY 3arpsi3HEHUIO OKpysKarolled cpeabl. ['eHeTnueckas IpeapaciioioKEHHOCTh YEIOBEKa K
MATOJIOTUSIM.

JdemMoHcTpanuu

Tabmuier  u  cxembl: «Kapuotun dyenmoBeka», «MeTonbl H3Y4YeHHs] TEHETUKH 4YelIOBEKay,
«I'eneTnueckue 3a00J1€BaHUs YETIOBEKAY.

IIpakTuyeckasi padora «CocTaBieHUE U aHATIU3 POJIOCIOBHOW.

Tema 15. Centekuusi OpraHusMoB

JlomecTukanus v cenekuus. 3apoKIeHUe CelIeKIUu U gomectukanuu. Yuyenue H. 1. BaBunosa o
[lenTpax mpoUCXOXIEHUs U MHOTO00Opa3usi KyJIbTypHBIX pacTeHui. Pomib cenekiuu B CO3JaHuU COPTOB
pacTeHui U nopoA XUBOTHBIX. COPT, MOpOAA, IITAaMM. 3aKOH TOMOJIOTHYECKUX PSAJOB B HACIIEICTBEHHOM
n3menurBoct H. . BaBuiosa, ero 3naueHue i CeIEKIIMOHHON PabOThI.

MeTobl ceneKIMOHHOM paboThl. MICKyCCTBEHHBINH OTOOP: MAacCOBBIA M MHAMBUAYAIbHBIN. DTaIlbl
KOMOWHAIIMOHHOM celeKluu. VIcmplTaHue Npou3BOaUTENeH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C
MOMOIIBIO OLIEHKH (DEHOTHIA MOTOMCTBA U OTOOP MO TeHOTHUIY ¢ nmoMoinbo ananu3a JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIEKIIMOHHOW paboThl. PanuannoHHBI U XUMHUYECKHUI
MyTareHe3 Kak HCTOYHHK MYTalMil y KyJIbTYpHBIX (opM opraHuzMoB. lcronb3oBaHHE T€HOMHOTO
penakTupoBaHus U MeTo10B pekoMOuHaHTHBIX JIHK 115t monmyuenus ucxoqHoro Mmatepuaa st CeJeKIUH.

[Tonyuenue nonuruionaoB. BuyTtpuBugoBas rubpuauzanus. bin3kopoacTBeHHOE CKpellMBaHUE,
uin uHOpuauHT. HepoacTBeHHOE CKpemMBaHue, WM ayTOpuAuHT. ['erepo3uc M ero MPUYHHBL.
Hcnons3oBanue rerepo3uca B cenekuuu. Otnanénnas rubpuausanus. I[Ipeononenue Oecrmonus
MEXBUJIOBBIX THOPHUIOB. JIOCTHIKEHUS CENEKIINN PACTEHUN U KUBOTHBIX. «3€1EHAS PeGONIOYULY.

CoxpaHeHHe U U3y4eHHE FTeHETUYECKUX PECYPCOB KYIbTYPHBIX PACTEHUH U UX TUKUX POIUYEH s
CO3JIaHUsI HOBBIX COPTOB M THUOPHUIOB CEIbCKOXO3SIICTBEHHBIX KYIbTYp. M3yuenue, coxpaunenue u
VnpasieHue 2eHemudecKUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMBICIOBbIX HCUBOMHBIX 6 Yensx
VAYYUIeHUS CYWeCmBYIOWUX U CO30AHUA HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM YUCie C NpUMeHeHUem
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIe008AHUL, NEePedo8bIX UOell U NEPCREeKMUBHBIX MEXHOLO2UIL.

JdemMoHcTpanuu

Hoprpersr: H.  U. BaBunos, W. B. Muuypun, I'. /. Kapneuenko, II. II. JIykesinenko, b.
JI. Acraypos, H. bopnoyr, JI. K. benses.

Tabauirel u cxeMbl: «L[eHTpBI IPOUCXOKACHUS 1 MHOTOOOPAa3usl KyJIbTYPHBIX pacTeHUI», «3aKOH
TOMOJIOTUYECKHX PAIOB B HACJIEICTBEHHOW HM3MEHUYUBOCTHY», «MeToabl cenekiuny, «OTnanéHHas
rubpuanzanusy, «MyTareHes3».

JlabopaTopnasi pabora «/I3ydyeHne COpTOB KyJbTYPHBIX PACTEHMH W TOPOJA JOMAIIHHUX
YKUBOTHBIX).

JlaGopaTopHas padora «/3ydeHne METOIOB CEJIEKIINN PACTEHUI».

IIpakTnueckas padora «lIpuBHBKa pacTeHUN».

Ikckypenst «OCHOBHBIE METOJbl M JOCTHUXKEHHS CEeJNEeKIMM pacTeHWH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHITUIO, TNIEMEHHYIO (hepMy, COPTOUCTIBITATENILHBIN YUaCTOK, B TETUIMYHOE XO3SICTBO, B
1a00paTOPUIO arPOYHUBEPCUTETA WITM HAYYHOTO IIEHTPA).

Tema 16. BUOTEeXHOJI0OIrUA U CHHTETUYECKAas OHO0JIOrMs

OOBEKTHI, HCHOJIb3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHbIE ¥ TKaHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBI, UX XapaKTepHUCTUKA. TpaauiiMoHHas OMOTEXHOJOTHs: XJeOomedeHue, MOoTydeHHE
KHCIIOMOJIOYHBIX MIPOJYKTOB, BUHOJIEIHE. MuxkpoOuonornyeckuit CUHTE3. OOBeKThI

MHUKPOOHOIOTHYECKUX TeXHONOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.



Co3aHne TEXHOJOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOIO M3MEHEHUS M KOHCTPYMPOBAHMS
T€HOMOB C LEJBbI0 IOJYyYEHUs OPraHU3MOB U MX KOMIIOHEHTOB, COJEpXKAIIMX HE BCTpEYaroliuecs B
npupoie OMOCUHTETUYECKUE MTYTH.

Knerounas nrxxeHepusi. MeTobl KylbTyphl KJIETOK M TKaHEH pacTeHUH 1 )KUBOTHBIX. KprnoOaHku.
ComaTnueckast THOpuAM3aIMS U cOMaTUYecKuil smOpuorenes. Mcnonb3oBaHue rarionioB B CENEKIUU
pacreHuid. [lonyuenue MOHOKIOHANbHBIX anmumen. Fcnonb3oeanue MOHOKIOHANbHBIX U NOJUKIOHAIbHBIX
anmumern 68 meouyure. VICKyCCTBEHHOE OIIOIOTBOpEHUE. PEKOHCTPYKIMS SIMIIEKIETOK U KIIOHHUPOBaHHE
KUBOTHBIX. MeTo TpaHCIUIaHTalMM SIIEp KIETOK. 1exnonocuu 0300po6ieHUs, KYIbMUueUposanus u
MUKPOKIIOHATILHO20 PAZMHONCEHUS CElbCKOXO3AUCMBEHHBIX KVAbMYP.

XpoMOCOMHAsi W T'€HHas HWH)KEHepus. VICKyCCTBEHHBI CHHTE3 I€Ha U KOHCTPYMPOBaHHUE
pekomOunanTHbiX  JIHK. Coz0anue mpanceennvix opeanuzmos. JIOCTHXKEHUS W MEPCIICKTHUBBI
XPOMOCOMHOM ¥ TeHHON MHXEHEPUH. JKOJIOTUYECKHE U STHYECKUE MPOOIEMbl TeHHOW WH)KEHEPUH.

Menunuackue OuotexHonoruu. IloctreHomuas 1wmdpoBas wmeaunuHa. [IIP-muarnoctuka.
MeTaboIOMHBIM aHAIN3, TEHOLICHTPHYSCKUM aHATU3 MPOTeOMa YeJIOBEKAa JUIS OLEHKH COCTOSIHHS €TO
310poBbs. Vcmonbp3oBaHME CTBOJIOBBIX KIETOK. TapreTtHas Ttepanus paka. 3D-OuomHxkeHepus ist
pa3paboTky (yH/IaMEHTAJIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOIMM, CO3/1aHHsS KOMIUIEKCHBIX TKaHeH
COUETAaHHEM TEXHOJOTUH TPEXMEPHOro OHONMPUHTHHra U ckaddonauHra ans pemeHus 3aaad
MEPCOHAIM3UPOBAHHON MEIUIIHBI.

Coznanue BEKTOPHBIX BaKIUH C LIEJIbI0 00ecriedeH sl KOMOMHUPOBAHHOM 3allIUThI OT BO30yIuTENeH
OPBU, ycraHOBIeHHE MOJEKYISAPHBIX MeXaHH3MOB ¢yHkunonuposanusi PHK-conmepxkamux Bupycos,
BBI3BIBAIOIIMX 0CO0O0 OMacHbIe 3a00JIeBaHUS YEJIOBEKA U KUBOTHBIX.

JdemMoHcTpanuu

Tabauiel 1 cxemsbl: «/cronb30BaHHE MUKPOOPTaHU3MOB B IPOMBIIIICHHOM IPOU3BOJICTBEY,
«Kierounas unxenepus», «I 'eHHass UHKEHEPUS».

JlaGopaTopuas padora «/3yueHre 00beKTOB OMOTEXHOIOTHM.

IpakTuyeckasi padora «IlosydeHne MOJIOYHOKHUCIIBIX IIPOLYKTOBY.

Ikckypenusi «broTexHoIOrus — BaKHeWIas MPOM3BOAMTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KUIIACC

Tema 1. 3apo:xaenne U pasBUTHE IBOJIOLMOHHBIX NPeACTaBJICHUH B 0M010THHI

OpomormonHas teopust Y. Jlapuna. Ilpeanocbulku BO3HUKHOBEHHUS JAapBuUHU3MA. JKu3Hb U
Hay4dHas JnearenbHocTh Y. JlapBuHa.

JBuwxymue cuibl 3Boitonuu BuaoB no Y. JlapBuHy (BbICOKas MHTEHCHUBHOCTb Pa3MHOXKEHHS
OpPraHU3MOB, HACJIEJICTBEHHAss HW3MEHYMBOCTb, OOpbOa 3a CyIIEeCTBOBaHME, €CTECTBEHHBIH WU
MCKYCCTBEHHBIN O0TOOD).

Odopmnenne cuntetnueckoil Teopum sBomonuu (CTDI). HelitpanbHas TeopHst HSBOJIOLUH.
CoBpemMeHHasl 3BOJIOLMOHHAs OWOJOrHs. 3HAYeHHE DSBOJIOIUMOHHONM TEOpUHU B (POPMUPOBAHUU
€CTECTBEHHO-HAyYHOW KapTUHBI MUDA.

JdemMoHcTpanuu

Hoptpetsl: Apuctorens, K. JIunnei, XK. b. Jlamapk, 3. XK. Cenr-Unep, K. Krosse, Y. Hapsun, C.
C. Yersepukos, 1. U. HImaneraysen, k. Xonneiin, . K. benses.

Tabnuiet u cxembl: «Cuctema xuBoit npuposl (1o K. JInnuero)», «JlecTHHUIA )KUBBIX CYIIECTB (10
Jlamapky)», «MexaHusMm (QopMHUpPOBaHUS MPUCHOCOOJIEHUIN y pacTeHMi M KMBOTHBIX (1o Jlamapky)»,
«Kapra-cxema mapmpyra myremectsus Y. Jlapsuna», «Haxonku Y. Jlapuna», «®opmbl 6opbrObI 3a
cymecTtBoBaHue», «llopoasl romyOeit», «MHoroobpasue KyabTypHBIX (opM KamycTel», «lloposs
JIOMAIIIHUX JKUBOTHBIX», «Cxema oOpa3oBaHusi HOBBIX BUJOB (1o Y. [lapBuny)», «Cxema COOTHOLICHHUS
JBIKYIIMX CHJI 3BOJIIOIUN», «OCHOBHBIE MMOJIOKEHHSI CUHTETUYECKON TEOPHH IBOJIFOLIUI.

Tema 2. MukposBosonust 4 eé pe3yJabTaThl



[Tomynsimust  Kak dJeMeHTapHass enuHuna oSBoiound. CoOBpeMEHHblE METOABl  OLIEHKH
TEHETHYECKOT0 PAa3HOOOpa3ust M CTPYKTYpbl MONyJsiuid. V3meHenue reHopoHIa MOMYNSAUN Kak
3JIEMEHTAPHOE IBOJTIOIIMOHHOE SIBJICHUE. 3aKOH reHeTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHbIe (HaKTOPHI (JBIKYILIUE CHITBI) HBOJTIONUH. MyTarmoHHbIi porecc. KomObunaTuBHas
U3MEHYUBOCTD. [Ipeli reHOB — citydaiiHble HeHaNpaBICHHbIE U3MEHEHUS YacTOT ajljiesiel B MOMYJISIUIX.
Dddext ocHoBarens. Ipgpexm OymuLiounozo eopaviwka. CHudICEHUEe 2eHEMUYecK020 PA3HO0OPA3UsL:
npuuunsl u creocmeust. Ilpossnenue s¢hgpexma opetigha 2eHos 6 6ONbUWUX U MATLIX NONYAAYUAX. MUTpaITAH.
W3onsmus momynsiiuii: reorpadudeckas (mpocTpaHCTBEHHAs ), OMOIOTrHIecKast (PEpoyKTUBHAS).

EctectBennblii oT00op — Hampapistouuii ¢gakrop sBoitonud. PopMbl €CTECTBEHHOrO0 OTOOpa:
JBIDKYIIUH, CTaOMIM3UPYIOUINHA, pa3pbiBatoluii (Iu3pynTuBHbI). [lonoBoii or6op. Bo3HukHOBEeHHE U
SBOJIIOLIMS COITUAIBHOTO MIOBEICHUS )KUBOTHBIX.

[IpucnocoOaeHHOCTh  OPraHM3MOB  Kak  pe3ylbTaT  MHKPOAIBOJIONMH. BO3HUKHOBEHHE
npucrocoOiIeHuii 'y opranusmoB. Apomopdo3bl U uauoanantanuu. Ilpumepsl mnpucrnocoOneHui y
opranu3MoB: Mopdooruueckue, GU3n0IOTHICCKUE, OMOXMMHYECKHE, TOBeAcHUeCKnEe. OTHOCHTEILHOCTh
MPUCTIOCOOTICHHOCTH OPTaHU3MOB.

Bupn, ero kpurepuu u cTpykTypa. BunooOpazoBaHue kak pe3yabTaT MUKpO3BoJouuu. M3onsauus —
KItoueBoi  (aktop BumgooOpazoBaHusa. IlyTm u  cmocoObl BHIOOOpa30BaHUSA: AIOMATPUUECKOE
(reorpaduueckoe),  CUMIATPUUECKOE  (IPKOJIOTHYECKOE), «MTHOBEHHOE»  (MOJIUIUIOUIN3AIINS,
rubpuanzanys). J1IuTenbHOCTh BOTIOIMOHHBIX MTPOLIECCOB.

MexaHu3mbl (POPMHUPOBAHUS OHOJIOTUIECKOTO pa3HO0Opas3usl.

Pounb sBoMOIMOHHON OUOIOTHH B pa3paboTKe HAyYHBIX METOJOB COXpaHEHHsI OMOpa3HOOOpa3Hsl.
MUKpPOIBOIIONHS U KOIBOJIOIUS MMapa3HTOB U MX X035eB. MexaHu3Mbl (POPMUPOBAHUS YCTOHUMBOCTH K
AHTUOMOTHKAM U CITOCOOBI OOPHOBI ¢ HEH.

JdemMoHcTpanuu

Hoptpertsr: C. C. YerBepukos, J. Maiip.

Tabnuie! u cxembl: «MyTalMOHHAs U3MEHYUBOCTLY, «[lomynannonHas cTpykTypa Bujga», «Cxema
nposiBNieHUs1 3akoHa Xapau—BaiinOepray, «/[BHKyIine CHUIIBI 3BOJIONUNY», «IKOJOTHYECKAs] HU3OJISIIHS
MOMYJISIUNA ceBaHCKOU (popenny, «I eorpaduueckast U30JA1US JIMCTBEHHUIIBI CHOUPCKON 1 JTUCTBEHHUIIBI
naypckoit», «llonmynsiuoHHBIE BOJIHBI UHWCICHHOCTH XUIIHUKOB M XKepTB», «(Cxema aelcTBUs
€CTECTBEHHOT0 0TOOpay, «DopmMbl O0PHOKI 3a CyIleCTBOBaHUEY, «HIyCTpUaNbHBIN MeTaHu3M», «KuBbie
uckonaembiey, «[IokpoBUTENBECTBEHHAS OKpACKa JKUBOTHBIX», «[Ipemynpexnaronias OKpacka ;kUBOTHBIX,
«®Pu3nonoruyeckue ajantauny, «IIpucnocobieHHOCTh OPraHu3MOB U €€ OTHOCUTEIBHOCTY, «Kpurtepun
BUna», «Bunel-aBoiiHukny, «CTpykTypa Buaa B mpupone», «CrnocoObl BUA00OpA30BaAHUSY,
«['eorpaduueckoe BunooOpazoBaHue TPEX BUAOB JIAHBIIIEN», « DKOIOTHYECKOE BU000pa30BaHNE BUI0B
cunuiy, «[lonumnonnsl pacrennii», «KamycTHo-peieqHblii THOPHUITY.

O6opynoBanue: repObapuu pacTeHuM, KOJUIEKIIMY HACEKOMBIX, Uydesia IITUIl U 3Bepel ¢ MpuMepaMu
pa3IMYHBIX TPUCTIOCOOICHUH, Uydesa NTUIl ¥ 3Bepel pa3HbIX BUIOB, repOapuu pacTeHUid OJIM3KUX BUJIOB,
00pa30BaBIIMXCS PA3IMYHBIMU CIIOCOOAMH.

JlaGopaTopHasi pa6ora «BpIsiBIeHHE H3MEHYUBOCTH y 0COOEH OJTHOTO BUAAY.

JlaGoparopHas padota «[IpucnocobneHus OpraHU3MOB " 170.4 OTHOCHUTEJbHAS
EJIeCO00Pa3HOCThY.

JladopaTopnasi padoTa «CpaBHeHHE BUAOB 10 MOPPOJIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpossosonust 4 €€ pe3y/JabTaThl

MeTOJIBI HN3YUCHUA MAKpPO3BOJOIHH. ITameonTOoMOTMYUECKIIE MCTOABI HM3YUYCHHSA OBOJIIOLUH.
[epexoaubie GopMbl U GUITOTEHETHUECKUE PSI/IbI OPTaHU3MOB.

buoreorpaduueckue mMetoasl uzydeHus sBosonuu. CpaBHeHue ¢uopbl U (payHbl MaTEPUKOB U
ocTpoBoB. buoreorpapuyeckue odnacti 3emiau. BUIbl-oHIEMUKN U PETUKTHI.

OMOpHOJIOrMYECKHE U CPAaBHUTEIbHO-MOP(OJIOIMUECKHE METOAbl HM3YyYEHMs  SBOJIIOLUU.
I'eneTnueckrue MeXaHU3MBI 3BOJIFOIIMM OHTOI'CHC3a H IIOABJICHHA 3BOJJIOINMOHHBIX HOBIICCTB.
['omMonoruuHble W aHAJIOTMYHbIE OpraHbl. PynuMeHTapHble OpraHbl M aTaBU3Mbl. MOJEKYJIApHO-



reHeTUYeCKre, OMOXUMHUYECKHE U MaTEMaTHUYECKUE METOAbl U3yUEHHS IBOJIIOIMU. | OMOIOTUYHBIE TEHBI.
CoBpeMeHHBIE METO/IbI TOCTPOCHHS (PUITOTCHETHUECKUX JICPEBBEB.

XPpOMOCOMHBIE MYTALIMHU U 3BOJIIOLIMS T€HOMOB.

OOmue 3aKoHOMepHOCTH (TIpaBwWiia) SBOMIONMH. [Ipunyun cmenvl @ynxyui. HeoOpatuMocTh
3BOJIIOLMU. AJJanTUBHAS paguanusa. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIMH.

JdemMoHcTpanuu

[MoptpeTtsl: K. M. Bap, A. O. KoBanieBckuii, @. Mroiuiep, J. ['ekkensb.

TaGnuiet 1 cxembl: «OUIOTEHETUYECKUN P IO, KAPXEONTEPHKCY, «3BEPO3YObIe AIEPHI»,
«Cteronedanb», «Punnodursr», «CeMeHHbIEe NanopoTHUKW», «buoreorpaduueckue 30HBI 3eMIIN»,
«peiidp xoHTHHEHTOBY», «PenukTbl», «HauanbHble CTagul SMOPHOHAIBHOTO Pa3BUTHS MO3BOHOYHBIX
JKUBOTHBIX», «I'OMOJIOTMYHBIE U aHAJOTUYHbIE OpraHbD», «PyIuMeHTb», «ATaBU3MbI», «XPOMOCOMHbIE
HaOOpBhl YeloBeKa M LIMMIIaH3e», «[JIaBHBIE HANpaBICHUS HBOJIONUM», «OOIIMe 3aKOHOMEPHOCTH
3BOJIIOLIAN.

OO6opynoBanue: KOJUICKIMH, TepOapuu, MYISDKH HCKOMAEMBIX OCTaTKOB OPTraHU3MOB, MYJISDKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJJICKIIMM HACEKOMBIX.

Tema 4. IIponcxoxneHue u pa3BuTHe )KM3HH HA 3emJie

HayuHnble TunoTe3sl IpOUCXOXKACHUS XKU3HM Ha 3emiie. AOuoreHe3 u naHcrnepMmusi. [loHaydHble
IIPEJICTABICHUS O 3apOKICHUM KU3HU (KpealmoHU3M). [ nIioTe3a nocTossHHOT0 caM03apOoXkKACHUS KU3HU U
e€¢ omnpoBepxxkenue onbiTamu @. Penu, JI. Cnamnanuanu, JI. Ilacrepa. llpoucxoxneHue KuzHU U
acTpoOuoJIorHs.

OcHoBHbBIE J3Tanbl HeEOpraHuveckoil »sBomonuu. [lmanerapHas (reojoruyeckasi) SBOJIOIMS.
XuMuyeckasi 3IBOJIOLMSA. AOUOreHHBIH CUHTE3 OpPraHMYECKUX BEIIECTB W3 HeOopraHmdeckux. OnbIT
C.Mumnepa u I'.HOpu. OOpazoBanue mnoaumMepoB Hu3 MoHOMepoB. KoarmepBaTHasi rumoTe3a A.
W. Onapuna, runoreza nepBuyHoro OynboHa Jlx. XonnelHa, reHermyeckas rumnoresa I. Mémnepa.
Pu6o3umsr (T. Yek) u runoreza «vupa PHK» V. I'mnbepra. @opmupoBanne MeMOpaH U BOZHUKHOBEHUE
IIPOTOKJIETKH.

Hcropus 3emun u MeToasl €€ uzyueHus. Mckonaemple OpraHn4eckue OCTaTKU. ['eoXpoHoorus u
e€¢ Meronabl. OTHOCUTENBHAS U A0COIIOTHAs F€OXPOHOJIOTHA. ['€0XpOoHOIOrHYecKas IIKajia: 30HbI, 3pHI,
MIEPUOJIBI, DIIOXHU.

HavanpHble aTansl opranndeckoil aBostonnu. [losBaeHne 1 3BOIOIUS MEPBIX KIETOK. DBOIIOIHS
metabonu3ma. Bo3HukHOBeHME nepBbIX dkocucTeM. CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKH KaK aHajor
nepBbIX Ha 3emiie cooduiecTB. CTpoMaToauThl. [[poKaproThl U 3yKapuOTHI.

[Ipoucxoxxaenue sykapuoT (cuMOMOreHe3). OBONIOLMOHHOE MPOUCXOXKICHHE BHPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOUYHBIX OpPraHU3MOB. BO3HMKHOBEHME OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpPraHU3MOB.

OcHOBHBIE ATambl HBOJIIOLMU BBICHIMX pacTeHui. OcHoBHBIE apoMopdo3bl pacteHui. Beixon
pacteHnii Ha cymry. llosiBieHne copoBBIX pacTeHHMI M 3aBoeBaHHWE UMM CyIIH. CeMEHHBIE pacTEHMSI.
[IponcxoxkneHne IBETKOBBIX PACTEHUM.

OcHOBHBIE 3Talbl 3BOJIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI KUBOTHBIX. BeHackas
dayna. KeMOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX THUTIOB. [IepBbIe XOp10BbIE )KUBOTHBIC. JKW3HB B
BOJIe. OBOMIONUSA TO3BOHOYHBIX. IIpomcxoxkaenune amdubuit u pentuamidt. IIpoucxoxnenue
MiIekonuTaomux # nrtul. [IpuHnun kimoueBoro apomopgosza. OcBoeHue OeCrnO3BOHOYHBIMU U
M03BOHOYHBIMHU KMBOTHBIMH CYILIH.

Pa3zBuTne xu3HM Ha 3emiie MO 3paM M MEpHUOJIaM: apXxeH, MPOTEepO30H, Majeo30l, Me3030M,
KaifHO30M. OOIas XapakTepUCTHUKa KJIMMaTa W TeOJIOTHUeCKuX ImporeccoB. IlosBreHne u paciser
XapaKTEepHBIX OPTaHU3MOB. YTJe00pa30BaHUE: €ro YCIOBHS U BIMSHUE Ha Ta30BbIil cOCTaB aTMOC(EpHI.

MaccoBble BBIMUPaHMsI — dKOJIOTHUYECKHE KPU3NUCHI TPouuIoro. [IpuunHbl U cieacTBUsl MacCOBBIX
BeiMUpaHuil. COBpPEMEHHBIM HKOJOTUYECKUM KpU3HUC, ero ocoOeHHocTH. [Ipobimema coxpaHeHUs
6uopazHooOpazus Ha 3emIie.



CoBpeMeHHas cucTemMa opranndeckoro mupa. [IpuHIune! kiaccudukanum oprann3mMoB. OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

JdemoHcTpaumuu

Hoptpetsr: ®. Peau, JI. Cnannanuanu, JI. [lactep, U. 1. Meunukos, A. . Onapun, J[>x. Xonnes,
I'. Mémnep, C. Mumiep, I'. FOpu.

Tabmunbl u cxembl: «Cxema onbita @. Peau», «Cxema ombita JI. [lactepa mo wu3ydeHuro
CaMO3apoKIeHUS KU3HW», «CxeMa onbita C. Muiiepa, I'. FOpuy», «31anbsl HEOpraHM4eCKON SBOJIOIUN,
«["eoxpoHonornyeckas mkanay, «HadampHble 3Tambl OpraHUYecKor 3BoIroIuNy, «Cxema oOpazoBaHUs
JYKapUOT MyTEM cuMOMoreHesa», «Cucrema >XUBOW NpUPOnb», «CTpoeHHe BUpYycay, «ApoMopdo3sl
pactenmity, «PuHMOoPUTE, «OTHOKIETOUHBIC BOJOPOCIH», «MHOTOKIETOUYHBIC BOJOPOCITH», «MXuy»,
«ITamopotHukm», «l'onocemMeHHble pacTeHus», «OpraHbl IBETKOBBIX pacTeHUi», «CxeMa pa3BUTHUSA
KUBOTHOTO MHpPa», «ApomMopdo3sl KHUBOTHBIX», «lIpocreitmuey, «Kumeunomonoctueie», «llnockue
yepBu»,  «UneHucronorue»,  «PwiOb»,  «3emHOBOmHBIE»,  «lIpecmbikaroruecs»,  «lITULB,
«Mutekonmraroniue», «Pa3Butre KU3HU B apXeUCcKon 3pe», «Pa3BUTHE KU3HHU B IIPOTEPO3OMCKOMN 3pe»,
«Pa3BuTHE XU3HU B MAJICO30MCKOM 3pe», «Pa3BUTHE KU3HU B ME3030MCKOHN 3pe», «Pa3zBuTue KM3HU B
KaliHO301cKOM 3pe», «CoBpeMeHHas CUCTEMa OPTaHUYECKOTO MUPa.

OO6opynoBanue: repoapur PacTEHUH Pa3IMYHBIX OTICIOB, KOJUICKIIMM HACEKOMBIX, BIIAYKHBIC
Mpernaparbl KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HWIJIOKOXKUX, CKEJIEThl IMO3BOHOYHBIX
JKUBOTHBIX, Yyyena NTHUI] M 3BEped, KOJUIEKIMUM OKAMEHEJOCTEH, IOJE3HbIX HCKOMAEMbIX, MYJISKU
OPraHUYECKHX OCTATKOB OPTaHU3MOB.

BupryaabHas jJadopaTtopHas padora «Moaenuposanue onbiToB Muepa—tOpu no uzydenuro
a0MOTEeHHOT0 CHHTE3a OPTAaHNYECKUX COSIMHEHUN B IEPBUYHOMN aTMochepey.

JlaGopaTopHas padora «/3ydyeHue U onucaHrue UCKOMAEMbIX OCTATKOB JIPEBHUX OPTraHU3MOBY.

IIpakTuyeckas padora «/I3ydyeHne ocoOEHHOCTEN CTPOEHUS PACTEHUN PAa3HBIX OTAEIOB.

IIpakTnyeckas padora «/3ydeHne ocoOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX.

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nens! u 3agaun aHTpononaoruu. Meroibl aHTPOIIOJIOTHH.

CraHOBJIEHHE TPEJICTaBICHUH O MPOUCXOXKICHUH ueloBeKa. PenurnosHele  BO33pEHHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxoncTBO yenoBeka ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHHE 4YesioBeka. CBHETENbCTBa
CXO/ICTBA YEJIOBEKA C KUBOTHBIMU: CPABHUTEIbHO-MOP(OIOTHYEcKre, IMOpHoIornyeckue, pu3noaoro-
Onoxumuueckue, nosefeHuyeckue. OTIUMUMs 4YeJoBeKa OT KUBOTHBIX. [IpsAMOXOKIeHHME U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra ¥ BTOPOI CUTHAIBHON CUCTEMBI.

JBuwxymue cuiabl ((akTopbl) aHTpOIIOTeHe3a: Ouosornyeckue, conuaibHble. COOTHOLIEHHE
OMOJIOTMYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIOI'eHE3E.

OcHoBHbIE cTaguK aHTponoreHe3a. PanHue yenoBekooOpasHbie 00e3bsHbI (IPOKOHCYJIIbI) U PaHHHE
HOHTHJIBI — OOIIME MPEJKU YeTOBEKOOOpa3HbIX 00€3bsiH U JIOACH. ABCTPAJIOMUTEKH — JBYHOTHE MPEIKU
mojen. YenoBek yMenblid, IepBbIE U3TOTOBICHUS OpyIHUH Tpynaa. YemoBeK MpsIMOXOISIIMA W MEpPBBIA
BBIXOJI Jojieil 3a mpenensl Adpuku. YenoBek reinenbOeprckuii — oOmuMi NpeaoK HeaHIepTalbCKOTro
YeJOoBEKa W 4YeJoBeKa pazyMHOro. YenoBek HeaHIEpPTadbCKUM Kak BHUJ JIFOJEH XOJIOJHOTO KIMMAara.
UYenoBek pa3yMHBIII COBPEMEHHOI'O THIA, JEHUCOBCKUN YEJIOBEK, OCBOEHUE KOHTUHEHTOB 3a Mpe/eIaMu
Ad¢puxku. [Taneoreneruka u najieoreHOMHKA.

DOBOJIIOLIMSL  COBPEMEHHOTO 4eloBeKa. EcTecTBeHHbII OTOOP B MHOMYMSIUAX —YellOBEKa.
MyrtanunonHsli npouecc U noaumopdusm. [lonynsunoHHble BOIHBI, Apeld reHoB, Murpanus u «3p¢pext
OCHOBATEJIS» B MOMYJIALMIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue packl. [lonstue o pace. bombime pacel: eBpornieoniHas (€Bpa3uiickasi), aBCTpasio-
HerpouaHas (3KBaTOpHajbHAas), MOHTOJIOMIHAS (a3MaTCKO-aMepUKaHCKast). BpeMs u myTu pacceneHus
YyelloBeKa IO IuIaHeTe. EOMHCTBO dYenoBedeckWx pac. HaydHas HECOCTOSTENIBHOCTh pPach3Ma.
[IpucrocobaeHHOCTh YenoBeKa K pa3HbIM YCIOBHSAM OKpYsKarolied cpeisl. BnusHue reorpaduyeckoit
cpenbl U aperida reHoB Ha MOp(OTOTHIO ¥ PUZHOIOTHIO YETIOBEKA.



MexauciuIInHapHbIe METOIBI B (Pu3nuecKkoi (OMOJIOTHYECKON) aHTPOIOJIOTHH. DBOIIOIMOHHAS
AQHTPOIIOJIOTUA W TAJCOAHTPONOJIOTHS YEIOBEUECKUX Nomyssiuuid. buocornumanbHble HccneqoBaHUs
pUPO/IbI uenoBeka. VccienoBanue KO3BOTIOUN OMOJIOTMYECKOT0 U COIIMAIEHOTO B UETIOBEKE.

JdemMoHcTpanuu

Hoptpetsl: Y. Hdapsun, JI. Jluku, A. A. Porunckuii, M. M. ['epacumos.

Tabauiet 1 cxeMbl: «METOIBI aHTPOTIOIOTUNY, «I 0JIOBHOM MO3T YenoBekay, «UenoBekooOpa3Hbie
00e3bsiHb», «CKeNneT yeloBeKa U CKeJeT IuMMaH3e», «PylIuMEHThl U aTaBU3MbL, «JIBHXKYIINE CHUIIBI
AHTPOIIOTeHE3a», «IBOIIOLMOHHOE JAPEBO YETIOBEKa», «ABCTPAIONUTEKY, «YemoBek ymenbiity, «HenoBek
npsIMOXOIALIHIY, «JlenncoBckuii yenoBek» «Heanaepranbiby, «KpoMmanboHIb», «[Ipeakn yemoBekay,
«Tarbl 3BOJIIOLINH YeTOBEKa», «Packl yenoBekay.

O6opyoBaHMe: MYJISDKA ~ OKaMEHEJIOCTeH, NPEeIMETOB MaTepHallbHOM KYIbTYypbl IPEIKOB
yenoBeka, penpoaykuuu (pororpaduu) KapTHH ¢ MHUGDOJIOTHUYESCKUMU U OUONCHCKUMH CIOXKETaMH
IIPOUCXOXKICHUS YelloBeKa, GoTtorpaduu HaXOJOK MCKOMAEMbIX OCTATKOB YEJIOBEKAa, CKEJET YellOBEeKa,
MO/IEJIb Yeperia yeIoBeKa 1 yeperia MMUMIaH3e, MOJIeb KUCTH YeJIOBEKa U KUCTH IIMMITaH3€e, MOJIeNI Topca
MPEIKOB YEIOBEKA.

JlabopaTopHuasi padora «/3ydueHne ocoOeHHOCTEH CTPOEHMSI CKEJETa 4YeJOBEKa, CBA3AHHBIX C
PSIMOXOKICHUEM).

IIpakTuyeckasi padora «lI3yueHue HKOJIOTMYECKUX aJanTalui 4YeI0OBEKay.

Tema 6. Jxos10rus — HAyKa 0 B3AaUMOOTHOIIEHUSIX OPraHU3MOB M HA/IOPTraHU3MEHHBIX CHCTEM
¢ OKpYKaKIeil cpeaoi

3apokaeHue u pazButue dKkonoruu B Tpyaax A. ['ymbonbara, K. @. Pynse, H. A. CeBepiiona,
O. I'ekkenst, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBs3b 3KOJOTHMHM C JPYTMMH
HayKaMH.

Metoael skosnoruu. IloneBple HaOmoneHHA. OKCHEPUMEHTHl B 3KOJOTHMU: MPHUPOJHBIE H
naboparopHbie. MojaenupoBaHue B OKOJOTUU. MOHHUTOPHHT OKpPY)KAIOIIEH Cpeabl: JOKAIbHBIH,
pEruOHANIbHBIN U TJI00AILHBIN.

3HaueHHE HKOJIOTMYECKUX 3HAHUM NIl YeJIOBEKa. DKOJIOTMYECKOE MHUPOBO33PEHHME KaK OCHOBA
CBsI3€M yenoBeyecTBa € Npupoaoid. P@OpMHUPOBAHUE IKOJOTHYECKOM KYJIBTYpbl M 3KOJOTMYECKOU
TPAMOTHOCTHU HACEJIEHUSI.

JdemMoHcTpanuu

Hoptpetsr: A. I'ym6onpaT, K. @. Pynse, H. A. CeBepiios, O. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmunbl  u  cxemsbl: «Pa3znmensl skonorumy», «Metonbl skosoruu», «CxemMa MOHHMTOPUHTA
OKPY’KaIoILEe Cpeabl».

JlaGopaTopHas padora «/3ydeHne METO0B YKOJIOTHYECKUX MCCIIETOBAHUI.

Tema 7. Opranusmsl u cpea o0UTAHUS

Dkojoruueckre (GakTopbl U 3aKOHOMEPHOCTH HX aeicTtBus. Kiaccudukamus 3K0IOTHYECKUX
¢dakTopoB: abuoTHueckue, OWOTHYECKHE, aHTpororeHHsle. OOIMEe 3aKOHOMEPHOCTH JIEHCTBHS
skonornueckux ¢akropoB. IlpaBuno wmunumyma (K. llnpenrens, 0. JIubux). TonepaHTHOCTS.
OBpHOMOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue ¢akropbl. CBeT Kak dKoioruueckuid Qaxrtop. JleficTBHE pa3HBIX Y4acTKOB
COJIHEYHOT'O CIIEKTPa Ha OPraHU3Mbl. DKOJIOTHUUYECKUE TPYIIIBl PACTEHUH U JKMBOTHBIX 110 OTHOILLEHUIO K
cBeTy. CurHasibHas poiib cBeta. @oTonepuous3m.

Temmneparypa kak »sKkosoruueckuid ¢akrop. J[leifictBue Temmeparypbl Ha OpraHHU3MBI.
[ToliknIoTEpMHBIE U TOMOHOTEPMHBIE OPTaHNU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts Kak skonoruyeckuit gaxtop. [Ipucrnocodnaenus pacteHuil K moaaep >KaHuio BOJHOTO
6ananca. Knaccugukanus pacteHui no oTHOMEHUIO K Boje. [IprucnocoOneHns KUBOTHBIX K H3MEHEHUIO
BOJIHOT'O PEKUMa.



Cpenpl oOMTaHMsI OpPraHU3MOB: BOJHAs, HA3eMHO-BO3/YIIHAs, IIOYBEHHAs, IJIyOWHHAas
MOJIIOYBEHHAs, BHYTpUOpraHu3MeHHas. Ou3nko-XxuMudeckne 0cOOEHHOCTH cpesl OOUTaHUs OPraHU3MOB.
[TpucnocoOneHns: OpraHu3MoB K XKHU3HH B Pa3HbIX CpeAax.

buonornveckue putmel. BHemnune u BHyTpeHHHE pUTMBbl. CyTOYHBIE M TOAWYHBIC PUTMBI.
[Tprcnoco0neHHOCTh OPraHU3MOB K C€30HHBIM U3MEHEHMSIM YCIOBUMN JKU3HH.

XKuznennsie popmbl opranusmoB. [lonstue o xxuzneHHOH opme. Knu3HeHHBIE (HOPMBI PACTECHHIA:
JIepeBbsi, KYCTapHUKU, KYCTApHUYKH, MHOIOJETHUE TpaBbl, OJHOJETHUE TpaBbl. JKu3HEHHBIE (OPMBI
KUBOTHBIX: THIPOOHOHTHI, FT€OOMOHTHI, a3p0ONOHTEL. OCOOCHHOCTH CTPOEHUS B 00pa3a KU3HH.

buotnueckue ¢aktopsl. Buasl OMOTHYECKHMX B3aUMOJEHCTBHMHA: KOHKYPEHLMS, XHUIIHUYECTBO,
cumbuo3 u ero Qopmel. [lapasutusm, Koomepanusi, MyTyaau3M, KOMMEHCAJIN3M (KBapTUPAaHTCTBO,
HaxyieOHnuecTBo). Herpoduueckne B3ammonelcTBus (Tormmueckue, ¢opuueckue, (adbpuueckue).
3HavyeHrne OMOTHYECKUX B3aUMOJICHCTBHIA [T CYIIECTBOBAHMS OPraHU3MOB B cpene oOuTanus. [Ipunimmn
KOHKYPEHTHOT'O UCKJIFOUEHHUS.

JdemMoHcTpanuu

Tabnuuel u cxembl: «Ikoaoruyeckue Gakropel», «CBETOBOH CIEKTP», « IKOJIOTHYECKUE TPYIIIbI
KMUBOTHBIX IO OTHOIICHUIO K CBETY», «TeIIOKpPOBHBIE JKUBOTHBIC», «XOJOTHOKPOBHBIE KHBOTHBIEY,
«PU3NOIOTUYECKUE aJalTalluH KUBOTHBIX», «Cpelibl 0OMTaHUs OpPraHU3MOBY, «bHOIOrHYecKre pUTMBI,
«OKuznennsie GopMbI pacTeHU», «OKu3HeHHbIE POPMBI JKUBOTHBIX», «IKOCUCTEMA IIUPOKOIMCTBEHHOTO
aeca», «ODKocucTeMa XBOMHOro uJecay», «llemn nuranus», «XumHudyectBo», «llapazutusmy,
«Konkypenmus», «Cumonosy, «Kommercaamsm».

Ob6opynoBanue: repbapuy pacTeHUN U JKUBOTHBIX, HMPUCHOCOOJICHHBIX K BIMSHHUIO Pa3iIMYHBIX
IKOJIOTHYECKUX (PaKTOPOB, TepOApHH CBETOIOOMBBIX, TCHETIOOWBBIX W TEHEBBIHOCIHMBBIX PACTCHHH,
CBETOJIIOOMBBIEC, TEHEIIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE pAacTE€HUs, repOapuu M KOJUICKIUH
TETUIOMIOOMBBIX, 3UMOCTOWKHX, MOPO30YCTOWYHMBBIX PACTCHMIA, dYydela NTHUIl M 3BEpei, repOapuu
pacTeHH, OTHOCALIMXCS K TUTpopHUTaM, Kcepoduram, Me30(puTaM, KOMHATHbIE PACTEHHsI JaHHBIX I'PYIIII,
KOJUIEKIIUY KUBOTHBIX, OOUTAIOIIUX B Pa3HbIX cpenax, repdapuu U KOJUIEKIIMM PAaCTEeHUM U KUBOTHBIX,
o0najaroIuX 4epTaMy MPHUCIIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBMH JKHU3HHU, repbapuu u
KOJIJICKIIMH PACTEHHI 1 )KUBOTHBIX PA3JIMYHBIX )KU3HEHHBIX (DOPM, KOJUIEKIINHU )KUBOTHBIX, YIaCTBYIOIINX
B Pa3JIMYHBIX OMOTHYECKUX B3aUMOACHCTBUIX.

JlabopaTopnasi paboTta «BpIsiBieHe MpUCIOCOOIEHUI OPraHu3MOB K BIUSHUIO CBETa.

JlaGopaTopHasi padora «BplsiBIeHHE TPUCIIOCOOICHUI OPraHU3MOB K BIUSTHHIO TEMIIEPaTyphbI».

JlabopaTopHasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTEHUM U3 pa3HbIX MECT OOUTAHUS.

Tema 8. Jkoj10rusi BUAOB M NOMYJIANMI

DKOJIOTHYECKUE XapaKTepUCTUKHU momyssiiuuu. [lomymnsiusa kak Ouonoruueckas cucrema. Poub
HEOJTHOPOJHOCTH Cpefbl, (pu3nmdeckux OapbepoB M OCOOCHHOCTEH OHMONOruHM BUAOB B (HOPMHUPOBAHUU
MPOCTPAHCTBEHHOW CTPYKTYphl Tomyisiuid. (OCHOBHBIE TIOKa3aTeNd TOMYJAINH: YHCICHHOCTb,
IJIOTHOCTh, BO3PACTHAsE M TOJIOBask CTPYKTYpa, POXKIAEMOCTh, MPUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTpAIIHS.

DKoJlIoruecKasi CTpykTypa nonyisuu. OneHKa YMCIeHHOCTH NonyIsauuu. J[MHaMuka nonyasiuuu
u e€ perymsaius. buorndeckuit moTeHIMAN MOMYISIIMA. MoieTupoBaHue JMHAMUKA MOy, Kpusbie
pocTa YUCICHHOCTH mnonyisiiuu. KpuBble BbDKMBaHUS. Perynsius 4HCIEHHOCTH MOMYJSLUNA: POJib
(GakTOpOB, 3aBHUCAIINX W HE 3aBUCAIIUX OT IUIOTHOCTH. DKOJOTHYECKHE cTpaTeruu BuioB (r- u K-
CTpaTeruH).

[TonsTre 06 3K0IOTHYEeCcKON HUIIEe BUAa. MectoobuTanne. MHOroMepHasi MOJIeb YKOJIOTHYECKON
Hum Jx. M. XatunHcona. Pasmepsl sxkonornueckoi Humu. [loTeHmansHas u peajin3oBaHHas HULLH.

Bup kak cuctema nonynsuuil. Apeasibl BU10B. BUAbI M X )KM3HEHHBIE CTPATETHH. JKOJIOTMYECKHE
SKBUBAJICHTEHI.

3aKOHOMEPHOCTH TOBEJICHUS W MUTPALMN KUBOTHBIX. BHOJIOrMYECKHE WMHBA3MM YYKEPOIHBIX
BHUJIOB.

JdemoHcTpauuu



Ioptper: Ix. . XaT4uHCOH.

Tabmuubl U cXembl: «DKOJIOTMUYECKUE XapaKTepUCTUKH monyisuumn», «lIpoctpancTBenHas
CTPYKTypa nomyisiuun», «Bo3pacTHble nupamMuibl NOMyssiqun», «CKOPOCTh 3aceleHUsl MOBEPXHOCTH
3eMui pa3InuyHbIMU OpraHuzMammuy, «Mojaens sxonorudeckoit Humm Jx. M. XaTtunnconay.

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKINU )KUBOTHBIX.

JlaGoparopnas padora «lIpucnocoOneHuns ceMsH pacTeHHI K PacCeICHUIO.

Tema 9. Jkos10rusi c0001IECTB. IKOJIOTHUECCKUE CHCTEMBbI.

Coo0rmiecTBa opraHu3MoB. broiieHo3 u ero crpykrypa. CBsizu MeX1y OpraHu3MamMu B OMOIICHO3E.

Dkocuctema Kak oTkpbiTas cuctema (A. JDk. Tencnau). OyHKIIMOHAIBHBIE OJIOKHM OPraHU3MOB B
HKOCUCTEME: MPOAYIICHTHI, KOHCYMEHTHI, peAyleHThl. Tpodudeckue ypoBHU. Tpoduueckue 1emnu 1 ceTu.
Abuotnueckue 6510ku sKocucteM. [1ouBbI U Wbl B 9kocucTemMax. KpyroBopot BeIiecTs v MOTOK SHEPTHU
B DKOCHCTEME.

OcHOBHBIE MTOKA3aTENHN FKOCUCTEMBI. broMacca 1 npoayKuus. DKOJIOrHYeCKue MUPaMH/Ibl YUCEN,
O1OMacChl U SHEPIUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @Puyxmyayuu. HanpaBneHHbIe
3aKOHOMEpPHbBIE CMEHBI COOOIIECTB — CcyKlieccuu. [lepBruHbIE U BTOPUYHBIE CYKLECCUM M UX NPUYHUHBIL.
AHTpOIIOTeHHBIE BO3ICHCTBUs Ha cyKueccuu. KinumakcHoe coobmiectBo. buopasHoobpaszue u momHoTa
KpyroBOpOTa BELIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoiHbIE SKOCUCTEMBL. DKOCUCmEMbL 03ED U PeK. IKOCUCHEeMbl MOpeli U OKeaH08. IKOCUCT eMbL
MYHOp, 1€C08, cmenell, NyCMblHb.

AHTPONOr€HHbIE IKOCUCTEMBI. Arpo3KkocucTeMa. ArpoleHo03. Pa3zanuns Mexay aHTpOInOreHHbIMU
Y IIPUPOJHBIMU SKOCUCTEMAaMHU.

YpboskocucreMbl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. [oponckas ¢mopa u dayna.
CuHaHTpomnuM3anus ropoAckoi ¢ayHbl. buonornyeckoe M XO3sIIICTBEHHOE 3HAu€HUE arpoO3KOCHCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMUPOBAHUS OCHOBHBIX B3aMMOJIEHCTBHI OpraHu3MOB B 3KOcHCTeMax. Poib
KAcKaoHo2o 2¢hghexma u 8u008-30uhuxamopos (Kuouesvix 6ud08) 8 (YHKYUOHUPOBAHUU IKOCUCHIEM.
Ilepenoc sHEeprun U BEMIECTB MEKTY CMEKHBIMHU YKOCUCTEMAMU. Y CTOWYUBOCTh OPTaHU3MOB, MOITYJISLIHIA
Y DKOCHCTEM B YCJIIOBHSIX €CTECTBEHHBIX U AHTPOIIOIEHHBIX BO3/IEHCTBUI.

Mexanuzmvl 6030elicmsus 3a2psA3HeHUl pA3HbIX MUNO08 HA CYOOP2AHUBSMEHHOM, OP2AHUSMEHHOM,
NONYIAYUOHHOM U IKOCUCIMEMHOM YPOBHAX, OCHOBbl IKOJOSUYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
8030eticmeus. MeToa0a0Tusl MOHUTOPUHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX AKOCHCTEM.

JdemoncTpanuu

Hoptpert: A. JIx. Tencnu.

Tabmuubel u  cxemel: «CTpykTypa OuOLEHO3a», «DKOCHCTEMa IIMPOKOIMCTBEHHOIO JIiEcay,
«9KOocHucTEMa XBOWHOIO Jieca», «PyHKIMOHAIBHBIE TPYIIIBI OPraHU3MOB B KocucteMey, «Kpyrosopor
BEIIECTB B 3Kocuctemey», «llemu mutaHus (macTOMINHAs, IETPUTHAs)», «IKOJOTHYECKas MUpaMuja
ymcen», «IKoJornyeckas nupamuia Onomacco», «IKoJIOTHuYecKas mupaMuaa sHeprumn», «O0pa3oBaHue
6omnota», «llepBuuHas cykueccusi», «BoccTaHOBIEHHE Jieca IOCHE IMOXKapa», «IKOCHUCTEMa 03epay,
«ArpoueHo3», «KpyroBopoT BeIiecTB U HOTOK SHEPTHH B arporeHose», «[Ipumepsr ypboskocuctemy.

Ob6opynoBanue: repbapun pacTeHU, KOJUIEKIIMH HACEKOMBIX, yydesia NTHIl U 3Bepel, repbapun
KYJIBTYPHBIX U JUKOPACTYIINX PACTEHUN, aKBAPUYM KaK MOJENb SKOCHUCTEMBI.

Ipakrnuyeckas padora «3yyeHue u onucanue ypOo3KOCHCTEMBI».

JlabopaTopHuasi padora «/3ydeHue pazHooOpa3usi MEJIKUX MOYBEHHBIX WIEHUCTOHOTHX B Pa3HBIX
JKOCUCTEMAX ).

IKCKypeust «IKCKypcus B TUNUYHBIA OuoreoueHo3 (B ayOpaBy, Oepe3HSK, €IbHUK, Ha
CYXOOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60I0TO)».

IKCKYpeusi «IKCKYpCHs B arpOIKOCUCTEMY (Ha IOJI€ WK B TEINIMYHOE XO3HCTBO)».




Tema 10. buocdepa — rinodanbHas 3KocUcTEMA

buocdepa — obmieruraneraprast 00ojouka 3eMIiIH, TA€ CYIIECTBYET WIHM CYIIECTBOBAjla JKHU3Hb.
PazButne npencrasiaeHuit o 6mocdepe B Tpymax J. 3tocca. Yuenue B. U. Bepnaackoro o o6mocdepe.
Obnactu 6uocdeps u €€ coctas. JKuBoe BemecTBo OMocdepsl U ero pyHKIUH.

3aKOHOMEpPHOCTH cyIliecTBoBaHus Ounochepbl. OcobernHoctn Ouochepbl Kak T00aIbHOM
sKocucTeMbl. JlnHamuueckoe paBHOBecue B Omochepe. KpyroBopoTsl BemiecTB u OMOT€OXUMHUYECKHUE
IUKJIBI (Yriiepoaa, a3ota). PUTMUYHOCTH siBJICHUH B Onocdepe.

3oHanpHOCTE Ouochepsl. [TonsTHe 0o 6uome. OcCHOBHBIE OMOMBI CYIIM: TYyHJpa, XBOWHBIE Jieca,
CMEIIaHHbIe U IIUPOKOJIMCTBEHHbIE JIeca, CTeMH, CABaHHBI, MYCThIHU, TPOIUYECKHE JIeCa, BHICOKOTOPbS.
Knumar, pacTuTenbHbIA U 5KUBOTHBIM MUP OMOMOB CYIIIH.

Ctpykrypa U (yHKUHS KUBBIX CHUCTEM, OIIEHKAa MX PECYpPCHOro MOTEeHIMala U OuochepHbIX
GyHKUIN.

JdemoHcTpauuu

Hoptpetsr: B. U. Bepuanckuii, 3. 3rocc.

Tabauiet u cxemsl: «I'eocdepsl 3emnny», «KpyroBopot azota B npupoze», «kKpyrosopor yriaepoaa
B Ipupoe», «KpyroBopoT kuciaoposa B mpupojae», «KpyroBopoT BoJbI B Ipupoae», «OCHOBHBIC OHOMBI
cymmy, «Knumatndeckue nosica 3emuny, «Tyanapay, «Taiitray, «Cmemanuslii necy, « LInpokoaucTBeHHBIN
necy, «Cremnby, «CaBanHay, «IlycTeiasay, « Tpornuueckuii iecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUU KHUBOTHBIX.

Tema 11. YestoBek M OKpYyKalolias cpeaa

DKoJIOTHYeCKHe KpU3UChl U WX NpUYMHBL. Bo3zaelicTBue denoBeka Ha Ouocdepy. 3arps3HeHHe
BO3QyIIHOW cpenpl. OxpaHa Bo3ayxa. 3arpsi3HEHUE BOAHOM cpeabl. OxpaHa BOJHBIX PECYPCOB.
Paspymenne noussl. OxpaHa IOYBEHHBIX PeCypcoB. M3Menenue knumara.

AHTpOTIOTEHHOE BO3JICMCTBHE Ha PACTUTEIBHBIN W JKMBOTHBIM MHp. OXpaHa pPacTUTEIHHOTO U
XKHUBOTHOrO MHpa. OCHOBHBIE NPUHIMINBI OXpaHbl NMpupoibl. KpacHble kHMrH. Oco0o0 oxpaHsieMble
npupoanblie Tepputopun (OOIIT). borannyeckue cajibl ¥ 300JI0THYECKUE TTAPKHU.

OCHOBHBIE TIPUHLUIIBI YCTOMYMBOIO pAa3BUTHs YEJNOBEYECTBA M MNpUPOIbl. PanmonanbHOeE
IPUPOJIONOIL30BAaHUE U COXpPAaHEHHE OMOJIOTMYECKOro pazHooOpaszust 3emuu. OOmue 3aKOHOMEPHOCTH
r7I00ANbHBIX HKOJIOTHYECKUX Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpHU3UCa M €ro BEpOsSTHbIC
MOCIIEACTBHSL.

Pa3BuTHe METOZOB MOHUTOpPMHIA pa3BUTHsA OINACHBIX TEXHOIEHHBIX IporeccoB. Cucmemmnvle
uccnedosanusi nepexooa K pecypcocbepezarowiell U KOHKYPeHmocnocoonou snepeemuxe. buonocuueckoe
paszHnoobpasue u buopecypcwi. Hayuonanvnole ungopmayuonnsie cucmemvl, obecnevusaoujue 00Cmyn K
uHgopmayuu o cocmoaHUI0 0moenbHbIX 8U008 U dKocucmem. OcHOBbL dIKOpeadburumayuu IKOCUCmem u
cnoco606 6opvobl ¢ buonospexcoeHusMU. Pekoncmpykyus MOPCKUX U HA3eMHbIX IKOCUCTIEM.

JdemMoHcTpanuu

Tabnuiel u cxeMmsl: «3arps3HeHre atMocdepsl», «3arps3HeHue ruapochepbl», «3arps3HeHHe
nouBbl», «l[lapHukoBeni 3ddekr», «Ocobo oxpaHseMble NPUPOAHBIC TeppUTOpUN», «Momenu
YIPaBISEMOTO MUPa.

O6opynoBanue: ¢potorpadhun OXpaHsIEeMbIX pacTeHUW W KUBOTHBIX KpacHoit kuurum Poccuiickoi
®enepanyu, KpacHoil KHUTM permoHa.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOI'PAMMBI 110 BUOJIOI'N HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATHI

@I'OC COO ycranaBnmuBaeT TpeOOBaHMSA K Pe3ysbTaTaM OCBOCHHS OOYHYAIOIIMMHUCS MPOTPaMM
cpeaHero o01iero o0pa3oBaHus: JUYHOCTHBIE, METAIIPEMETHBIE U NIPEIMETHBIE.



B crpykType JHMYHOCTHBIX pE3yJlbTaTOB OCBOEHHUS MPOrpaMMbl 10 OHMOJOTHUU BBIJEICHbI
CIIEIYIOIINE COCTABJISIFOIINE: OCO3HAHWE OOYYAONIMMHCS POCCHICKOW TPakIaHCKON HICHTHYHOCTU —
FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOONPENEICHUI0, Haluyue MOmusayuu K
o0ydeHUI0 OWOJIOTHH, YeleHanpasienHoe paszeumiue BHYTPEHHUX YyOSXKIEHUH JIHYHOCTH HAa OCHOBE
KITFOYEBBIX LIEHHOCTEH U MCTOPUYECKUX TPATUIMKA pa3BUTHS OMOJIOTMUYECKOTO 3HAHUS, 20MOBHOCHb U
CcnocobHocmb OOYYAIONIUXCSl PYKOBOJCTBOBATHCS B CBOEH JIEATEIHHOCTH I[EHHOCTHO-CMBICIIOBBIMH
YCTaHOBKAMH, MIPUCYILIUMHU cucreme OMOJIOTrMYECKOro o0Opa3oBaHus, Haluuue
npasoCco3HaHUs SKOIOTUUECKOU KYIbTYPbI, CHOCOOHOCMU CMA8UmMb EIN U CTPOUTH KU3HEHHbIC TUTAHBbI.

JIn4HOCTHBIE PE3YyIbTAThl OCBOCHHUS MPOTPAMMBbI [0 OMOJIOTHH JOCTUTAIOTCS B €IMHCTBE YUeOHOM
Y BOCIIUTATEIBLHOM JIEATEILHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMU POCCUUCKUMU COLIMOKYIIBTYPHBIMH,
UCTOPUYECKHUMH M JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, MPHUHITHIMH B OOILECTBE IMpaBWIaMU H
HOpPMaMH TIOBEJICHUS U CIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS M CAaMOPAa3BUTHSA,
Pa3BUTHS BHYTPEHHEHN MTO3ULIMH JINYHOCTH, TATPUOTU3MA U YBAKEHUS K 3aKOHY U IPABONIOPAIAKY, YEIOBEKY
Tpy/la ¥ CTaplIeMy MOKOJICHHUIO, B3AUMHOTO YBaXXEHUSI, 0EPEKHOTO OTHOIIECHHUS K KYJIbTYPHOMY HACIIEAUIO
Y TpaJULMSIM MHOTOHAMOHAIBbHOTO Hapoaa Poccuiickoit denepanuu, npupoae U OKpyKarolei cpee.

JImyHOCTHBIE pE3yJbTAaThl OCBOCHUsI Y4eOHOro mnpeamera «buosiorus» MOIDKHBI OTpaXkaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YUAIOIIUXCSI PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOM BHYTPEHHEH MO3UITHEH
JUYHOCTH,  CHUCTEMON  IICHHOCTHBIX  OpPUEHTAIlMd, TMO3UTUBHBIX  BHYTPEHHUX  YOCXKICHHI,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCUICKOT0 OOIIECTBA, PACUIMPEHUE KU3HEHHOTO OTIbITa
Y OTIbITA JACSTEILHOCTU B MIPOIIECCE PeaIN3allid OCHOBHBIX HAIIPABJICHUI BOCIIUTATEIILHON JACSITEIBHOCTH,
B TOM YHCJIE€ B YACTH:

1) rpakIaHCKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh TPAXKJAHCKOW IMO3ULMU OOYYarOIIEerocs KaK aKTUBHOTO U OTBETCTBEHHOIO
YJIeHa POCCUICKOT0 00IIIECTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTBH K COBMECTHOM TBOPUECKOM ACSITEIHHOCTH MIPU CO3JJaHUU YICOHBIX TPOCKTOB, PEIICHUN
yueOHBIX U MMO3HABATEIbHBIX 3a/1a4, BHITOJTHEHUU OMOJIIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPEENSITh COOCTBEHHYIO TMO3UIIMIO MO OTHOIIEHUIO K SIBJCHUSIM COBPEMEHHOM
YKU3HU U OOBSICHSTH €€;

YMEHUE YYUTHIBAaTh B CBOUX JCHCTBUAX HEOOXOJUMOCTH KOHCTPYKTHBHOTO B3aWMOJCHCTBUS
JIOJIEH ¢ pa3HBIMU YOCKIACHUSIMH, KYJIbTYPHBIMH [IEHHOCTSIMHU U COIIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTB K COTPYJIHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJIHEHHUS YU€OHBIX, TO3HABATEIIHHBIX
U HCCIEIOBATENbCKUX 3a7a4, YBAKUTEIHHOTO OTHOIIEHHS K MHEHHMIO ONIMOHEHTOB IMPHU OOCYXKIECHUU
CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COACPIKAHNS,

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM JIEATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH POCCUNCKOMN TPaXKIaHCKON UICHTHYHOCTH, TATPUOTU3MA, YBAXKEHUS K CBOEMY
HapoJy, YyBCTBA OTBETCTBEHHOCTHU mepea PoauHoM, ropaocTu 3a CBOM Kpal, cBOor0 PoaunHy, CBOM S3bIK U
KYJIbTYpY, IPOILIOE U HACTOSAIIEE MHOIOHAIIMOHATIbLHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACICAWIO M TMAMSITHUKAM TPHUPOJBI, JOCTHKECHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTUSX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAQJ POCCUUCKUX YUYEHBIX B CTAHOBJICHHE W Pa3BUTHE OWOJIOTHH,
MOHMMAaHUS 3HAYEHUs OUOJIOTMH B MO3HAHUM 3aKOHOB MPHUPOJBI, B KU3HU YEIOBEKAa M COBPEMEHHOTO
o0111ecTBa;

ujeitHas yoekIEHHOCTh, TOTOBHOCTh K CIy)KEHUIO 1 3ammute OTeuecTBa, OTBETCTBEHHOCTh 3a €ro
cyne0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS

OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCUIICKOTO HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEIICHHS;

CIIOCOOHOCTh OLIEHMBATh CHUTYallMI0 M IMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYAyIIero;



OTBETCTBEHHOE OTHOIIEHHE K CBOMM POIUTENSIM, CO3JAaHUI0O CEMbH Ha OCHOBE OCO3HAHHOIO
MPUHSATUS LEHHOCTEN CEMEUHOM )KU3HHU B COOTBETCTBUU C TPaAULMAMU Hapoa0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOILIEHHE K MHPY, BKJIIOYas SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

IMOHUMAaHUE SMOLIMOHAIIBHOTO BO3JAEHCTBUS KUBOW IPUPOBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMJICHHUE IPOSIBIATH KadyecTBa
TBOPYECKOM JIMYHOCTH;

5) pusuueckoro BocnUTaHUS, (POPMHPOBAHUS KYJIbTYPbI 310POBbSi U 3MONHOHAILHOIO
Os1aromosyqusi:

MOHMMaHWE M pealu3alus 3J0pOBOr0 U 0Oe30macHoro obpasza >KM3HH (3I0pOBOE MUTaHHE,
COOJTIOZICHHE TUTUEHUYECKHX TPABUII U HOPM, COQTAHCHPOBAHHBIN PEXKHUM 3aHATUN U OT/bIXA, peryJspHas
duznyeckass akTUBHOCTh), OEPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOILIEHHUS K COOCTBEHHOMY
($U3UYIECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHMMAaHUE LEHHOCTU MPAaBWJI WHAMBUAYAIHHOTO M KOJUIEKTUBHOTO O€30MAacHOTrO MOBEACHHUS B
CUTYAIUIX, YTPOXKAIOIIUX 30POBBIO U KU3HH JIIOJICH;

OCO3HAaHUE MOCJIECTBUIN U HETIPUSATHUS BPEAHBIX IPUBBIYEK (YIIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB,
KYpEHHUs);

6) TPY10BOr0 BOCIIMTAHUS

TOTOBHOCTH K TPYly, OCO3HaHHE IIEHHOCTH MAaCcTEPCTBA, TPYI0JII00HE;

FOTOBHOCTh K AKTUBHOHM JEATEIBHOCTH TEXHOJOTMYECKOW M COIMAJIbHOM HAINPaBIEHHOCTH,
CIIOCOOHOCTh UHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIIbHO BBITIOJIHITH TAKYIO JICSITEILHOCTD;

UHTEpEeC K pa3iuyHbiM chepam npodecCHOHATbHOW eSTEIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOp OyayIIei mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHMIO U CaMOOOPAa30BAHUIO HA MPOTSKEHUH BCEH KU3HU;

7) 3K0JIOrHYeCKOr0 BOCIIUTAHMS

HKOJIOTHUYECKHU I1eIeCO00pa3HOe OTHOIIEHUE K MPHUPOIe KaK UCTOYHHUKY KU3HU HA 3eMIie, OCHOBE
€€ CyIEeCTBOBAHMUS,

MOBBIIIEHUE YPOBHS SKOJOTHYECKON KYIbTYpBI: TPHOOPETEHUE OMBITA IJIAHUPOBAHUS TTOCTYIIKOB
Y OIICHKU WX BO3MOXKHBIX TTOCJICICTBUM JIJISl OKPYIKAIOIIEH CPEJIbL;

OCO3HaHUe TTI00aTBHOr0 XapaKkTepa KOJOTHUECKUX MPOoOJIeM U MyTeil UX pelIeHHs;

CIIOCOOHOCTh MCIIOJB30BAaTh MPUOOpPETaeMble TPH W3YYEHUW OUOJIOTUW 3HAHUS W YMEHUS TpU
pelieHur TpoOsieM, CBSA3aHHBIX C PAlMOHAIBHBIM TMPUPOIOINOIBL30BaHUEM (COONIOICHHE TPaBUII
MOBEJICHUSI B MPUPOJIC, HAMPABICHHBIX HA COXPAaHEHUE DPABHOBECHUS B JKOCHCTEMaX, OXpPaHY BHJIOB,
IKOCcUcTeM, Obnochepsr);

AKTUBHOE HENPUATUE ACHUCTBHUI, MPUHOCIUIUX BPEI OKPYXKAKOIIEH MPUPOIHOW Cpele, YMEHUE
MPOTHO3UPOBATh HEONATOMPUITHBIE HKOJIOTMYECKHE TMOCIEACTBUS MPEANPUHIMAEMbIX JEUCTBUN U
MpeaoTBpaniaTh ux;

HaJM4YMe Pa3BUTOTO SKOJOTUYECKOTO MBIILIEHHUS, IKOJIOTHYECKON KYIbTYpbI, OIbITa I€ITETbHOCTH
OKOJIOTUYECKOW  HANpaBJICHHOCTH, yMEHHUS  PYKOBOJCTBOBAaTbCS ~HWMH B  IO3HABATEIHHOM,
KOMMYHUKATUBHOM M COLIMAJIBHOM TMPAKTHKE, TOTOBHOCTU K YYAaCTHIO B MPAKTHUECKOW AESTEIbHOCTU
9KOJIOTUYECKOW HAINPaBIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO HA JIUAJOre KyJIbTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B TTOJIMKYJIBTYPHOM MHDE;

COBEPILIEHCTBOBAHUE S3bIKOBOM M UATATEIBCKOU KYJIBTYpPbI KaK CPEACTBA B3aUMOJACUCTBUS MEKITY
JIOJIBMH U TIO3HAHKS MUDPA,

MOHUMaHWe CHenupUKA OHOJOTHMM Kak HayKH, OCO3HaHuUA €€ poiu B (QOpMHUPOBAHUU
PaAIMOHATILHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUH 1IEJIOCTHOTO MPEACTABIECHUS 00 OKPYKAIOIEM MUpPE KaKk
0 ©IUHCTBE MPHUPOIBI, YeJIOBEKa M OOIIECTBA, B MO3HAHWU MPUPOTHBIX 3aKOHOMEPHOCTEH M pEIICHUU
po0JieM COXpaHEHUs TPUPOJTHOTO PABHOBECHS;



yOeKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JUISI COBPEMEHHON ITUBHIIM3AIIUH: 00CCIIEYeHUs HOBOTO
YPOBHS pa3BUTHS MEIUIIUHBI, CO3/IaHNE TICPCIIEKTUBHBIX OMOTEXHOIOTHIA, CIOCOOHBIX PEIlaTh PeCypCHBIC
poOJIeMbl pa3BUTHSI YEIIOBEUYECTBA, TIOUCKA MyTEH BBIXOJA M3 TJIOOAIBHBIX AKOJOTHUYECKUX MPOOJIEM U
oOecrieueHHs TMepexoja K YCTOWYMBOMY Pa3BUTHIO, PAllMOHAIBLHOMY WCIOIB30BAHUIO MPHPOIHBIX
pecypcoB U OPMHUPOBAHHUIO HOBBIX CTAHJIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B MOJYUYEHUU OMOJIOTUIECCKIX 3HAHHA B IIEJISIX MTOBBIICHUS 00IIEH KyIbTYPHI,
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH, KaK COCTaBHOW 4YacTh (YHKIHMOHAIBHOW TI'PaMOTHOCTH
oOydaromuxcsi, opMupyeMoit Ipu U3y4eHUH OMOJIOTHH;

MMOHUMaHKE CYITHOCTH METOJIOB ITO3HAHHMS, UCTIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BATh IMOJIydaeMble 3HAHUS IS aHauu3a U OOBSICHEHHUS SBICHUN OKPYXKAIOIIETO0 MHpa U
NPOUCXOAIINX B HEM M3MCHCHUH, YMEHHE JeJlaTh OOOCHOBAHHBIC 3aKJIFOUEHHS Ha OCHOBE HAyYHBIX
($aKTOB ¥ IMEIOIIUXCS TAHHBIX C IEIBIO MOJYUYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTEIBHO HCIOJh30BaTh OMOJIOTUYECKUE 3HAHUS JIJISl PEIICHHs MPoOJeM B
PEATBbHBIX KU3HECHHBIX CUTYaIUsX;

OCO3HAHHME IIEHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTh OCYHICCTBISATh NPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0 U CaMOOOPa30BaHUIO, K aKTUBHOMY
MOJTyYEHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUU C )KU3HCHHBIMU IMTOTPEOHOCTSIMH.

METAINPEAMETHBIE PE3YJIbTATBI

MeramnpeamMeTHbIe pe3yabTaThl OCBOCHUS y4eOHOTO npenMeTa « BHOIOoTHsh BKIIOYAI0T: 3HAYHMBbIE
s (GOPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOIIUXCA  MEKIUCLUIUIMHAPHBIE (MEXIpPEAMETHBIE)
oOlieHay4YHbIE MOHATHS, OTPaKalollMe LEIOCTHOCTh HAYYHOM KapTUHBI MHMpa U CleUu(UKY METO/I0B
MO3HAHUS, MCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEpIus, sIBIECHHUE, Mpolecc, chcTeMa,
HayyHbId (DaKT, MPUHIUN, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HUCCIel0BaHUE, HAOIIOACHHE,
U3MEpEeHHUe, OKCIEPUMEHT M Jpyrue); YyHHUBepcalbHble yuyeOHble JeicTBUs (TIO3HaBaTeNbHBIE,
KOMMYHHKaTHBHBIE, PETYJIATUBHBIE), 0OecreunBarolue (GopMupoBaHre GyHKIIMOHAIbHON IPAMOTHOCTH U
COLMAIBHOW KOMIETEHIIMH OOy4aroIuXcsl; CIOCOOHOCTh OOyYarolIMXCs HCHOJIb30BATh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHMPOBO33PEHUECKUE 3HAHUS U YHUBEpCaJbHblE Yy4yeOHble JEHCTBUS B
MIO3HABATEJILHOM U COIMAIbHON MPaKTHUKE.

B pesynbrare nzyueHus OMOJIOTHU HA YPOBHE CpeAHEro o01iero oopa3zoBaHus y 00ydaromerocs
Oyayr chopMupoBaHbl MO3HABATENIbHBIE YHHUBEPCAJIbHbIE Y4eOHBIC JIEHCTBHS, KOMMYHUKAaTHBHBIC
YHHMBEpCcalibHble Y4eOHbIE IEHCTBHS, PETyJIsATUBHbIE YHHBEpCajlbHble Y4eOHbIE IEHCTBHS, COBMECTHAs
NeSITebHOCTb.

MertanpeameTHble pe3yabTaTbl OCBOECHHUS MPOrPaMMbl CPEAHEro 00Iero odopazoBaHUs JOKHBI
OTpakaTh:

Ogy1ajeHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMU /1CHICTBUSIMH:

1) 6a3oBbIe JJOrHYeCcKHeE IeHCTBHS:

CaMOCTOSITENILHO ()OPMYJIMPOBATH U aKTYaIU3UPOBATH IPOOIIEMY, pACCMATPHUBATD €€ BCECTOPOHHE;

UCIOJIb30BAaTh TPU OCBOCHUHU 3HAHUN NPUEMBI JIOTHYECKOTO MBIIUIEHUS (aHAlW3a, CHUHTE3a,
CpaBHEHHUs, KiaccuuKauu, 0000IIeHNus), paCKpbIBaTh CMBICT OMOJIOTMYECKUX MOHSITUH (BBIAEIATH UX
XapakTepHble IPU3HAKU, YCTAHABIMBATh CBSI3U C JPYTUMH MTOHATHUIMHN);

OTIpeIeIIATh LEIH JEATEeIbHOCTH, 3aJlaBasi MapaMeTpbl U KPUTEPUU UX JOCTHIKEHHUS, COOTHOCHUTH
pE3yJbTaThl AEATEIBHOCTH C IOCTABIEHHBIMU LIENSAMU;

HCIOJIb30BATh OMOJIOTUYECKUE TOHATHS U1 O0BSICHEHUS (DAKTOB U SIBIICHUH KUBOM NPUPOJIBI;



CTPOUTH JIOTMYECKUE pacCyXJIeHus (MHIAYKTUBHbBIC, JECTyKTHUBHBIC, IO AaHAJIOTHH), BBISABIATH
3aKOHOMEPHOCTH W MPOTHBOPEYHMS B pPAaCCMAaTPUBAEMBIX SBJICHUSX, (OPMYIHPOBATH BBHIBOJBI U
3AKITHOYECHUS;

IIPUMEHATh CXEMHO-MOJEIBHBIE CpPEACTBA JUIsl IPEIACTABICHUS CYIIECTBEHHBIX CBA3CH U
OTHONICHUI B M3y4aeMbIX OMOJOTHYECKHX 00BEKTaX, a TAKXKE MPOTUBOPEUUI Pa3HOTO POJa, BBISIBICHHBIX
B Pa3NUYHBIX MHOOPMAIIHOHHBIX HCTOYHHUKAX;

pa3pabatrhiBaTh IUIaH pEIIeHUs MPoOJIeMbl ¢ y4€TOM aHalu3a MMEIOIIMXCS MaTepHalbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JCSATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJbTATOB LENISIM, OLIEHUBATh
PUCKH IOCIEACTBUMN ACATEIBHOCTH;

KOOPJIUHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSIX pPEajJbHOrO, BHUPTYaJbHOTO H
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEILCKHE TeHCTBHS:

BJIAJICTh HABBIKAMHU Y4YEOHO-MCCIEAOBATEIILCKON W TMPOEKTHOW JIEITENbHOCTH, HaBBbIKAMHU
paszpeiieHus: IpobiieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY IMOUCKY METOJIOB PEIICHHUS
HpaKTI/I‘IeCKI/IX 3ajJa4, HpI/IMeHeHI/IIO pa3JII/I‘~IHI>IX METOAOB IIO3HAHUA,

UCIONIb30BaTh PA3NIUYHbIE BUIBl JACSATEIBHOCTH MO TOJYYCHHIO HOBOTO 3HAHHUA, €ro
UHTEPIIPETALUU, TPEOOPa30BAHNI0 U IPUMEHEHHUIO B YYEOHBIX CUTYyallMsIX, B TOM YHCJIE IPU CO3/aHUU
y4eOHBIX U COIUAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAY4YHBIM THIT MBIIUICHHUS, BIIAJIETh HAYYHOH TEPMHHOJIOTHEH, KIIOYCBBIMU
MOHATUAMH U METOIaMU;

CTaBUTH U (DOPMYIIMPOBATH COOCTBEHHEBIE 3a/1a4M B 00pa30BaTEIHbHON ACITETLHOCTH U )KU3HCHHBIX
CUTYaIUsX;

BBISIBJIATH HpI/ILII/IHHO-CJ'ICI[CTBeHHI)Ie CBA3U N aKTyaJ'II/ISI/IPOBaTB 3a)1aqy, BbIIBHUT'ATh FI/IHOTG?.y eé
pElIeHUs, HaXOAWTh apryMEHThI JUIsl JTOKa3aTeJlbCTBA CBOMX YTBEpXKIACHUM, 3aJaBaTh MapaMeTpbl U
KpPUTEpUH PELICHN,

aQHAJIM3UPOBATh IMOJYYCHHBIE B XOJE PELICHUS 33Jaud Pe3yibTaThl, KPUTUUECKH OLIEHUBATh UX
I[OCTOBepHOCTI), HpOFHOSI/IpOBaTB N3MCHCHHUEC B HOBBIX yCHOBI/IﬂX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIIUsM, OIIEHUBATH MPUOOPETEHHBIN OIBIT;

OCYIIECTBJISITh II€JICHANPABIEHHBIN TOUCK TIEPEHOCAa CPEACTB M CIOCOOOB JIEUCTBHS B
npodhecCHOHANBHYIO CPey;

YMGTI) HepeHOCI/ITI) 3HAHUS B H03HaBaT€J'II)Hy1-O nu HpaKTI/I'-IGCKYIO O6J'IaCTI/I KHU3HEACATCIIbHOCTH,

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BbIIBUT'aTh HOBBLIC UJICHU, npe)maraTL OpI/IFI/IHaJ'II)HI)IG IIoAXOAbI 1 pGHIeHI/ISI, CTaBUTH HpO6J’IeMI:vI u
3a/1auu, JOIMYCKAIOIINE AlIbTePHATUBHBIC PEIICHMUS.

3) padora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHHMKAX MH(OpManuu (TeKcTe yueOHOro mocoOus, HaydyHO-
MOMYJISIPHOM JTUTEpaType, OMOJOTHISCKUX CIIOBAPSIX M CIIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WHurepHere), aHanmu3upoBaTh MHPOPMAIMIO PA3NUYHBIX BUAOB U (POpM mpeAcTaBlieHUs, KPUTHUECKU
OIICHUBATH €€ JIOCTOBEPHOCTh W HEMIPOTHBOPEUHBOCTE;

(hOopMyIHpOBATh 3aMPOCHI U TPUMEHSATH PA3JINYHBIE METO/IBI PU MIOUCKE U 0TOOPE OMOIOTHIECKON
nHpopmaIuu, HeoOX0IMMOM TSI BBIMTOJTHEHUST yUeOHBIX 3a/1a4;

MpuoOpeTaTh  OMBIT  WCIOJIB30BAHUA  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
COBEPIIICHCTBOBAThH KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IMIHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENTLHO BBIOMPATh ONTHMAIBHYIO ()OPMY MPEICTaBICHUs OMOIOTHYECKON MH(OpMALIUU
(cxemsl, TpadUKu, TUArpaMMBbl, TAOIHIIBI, PUCYHKH U APYTOE);



UCTIOJIb30BATh HAYYHBIN S3bIK B KAUECTBE CPEICTBA IPU paboTe ¢ OMOIOTHYECKOi HH(pOpPMaIUeH:
NPUMEHATh XUMHYECKHe, (U3NIECKUe U MaTeMaTU4eCKre 3HaKd U CUMBOJIBI, (hOpMyJbl, a0OpeBUaTypy,
HOMEHKJIATypy, HCIOJIb30BaTh U MPe0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA HATIISAHOCTH;

BJIQJICTh HABBIKAMH PACIIO3HABAHUS M 3aAIUUTHl MHPOpMAIK, UHPOPMALMOHHON 0€30macHOCTH
JUYHOCTH.

OBJj1ajleHHe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH 1eCTBUSAME:

1) oomenmne:

OCYU.[eCTBJ’DITB KOMMYHI/IKaL[I/II/I BO BCECX C(bean KHW3HHU, aKTHUBHO y‘-IaCTBOBaTB B OIxaJIore MJin
JMCKYCCUHM I10 CYIIECTBY OOCYXIAaeMOi TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BLICKA3hIBATH CYKIECHUS
OTHOCUTCJIBbHO BBIITOJIHCHUSA Hpe[[ﬂaraeMOf/'I 3aJa4du, yT-II/ITBIBaTB I/IHTepeCBI 1 COrJiIaCOBaHHOCTbH HO3I/II_[I/H>'I
JPYIUX YYACTHUKOB JUAJIOra WM JUCKYCCUH);

pacro3HaBaTh HeBepOalbHBIC CpPEICTBA OOIICHMS, MOHMMATh 3HAYEHHE COIMAIBbHBIX 3HAKOB,
IPEINOCHUIOK BO3HMKHOBEHHMS KOH(JIMKTHBIX CHTyalldi, yMeThb CMsArdarh KOH(DJIMKTBI M BECTH
IIEPETOBOPBI;

BJIAJIETh Pa3IMYHBIMKM CIIOCOOAMHU OOIIECHHMS W B3aMMOJCHCTBHS, MOHMMATh HAMEPEHUS IPYTUX
JIOJIEH, MPOSBIIATh YBa)KUTEIbHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHON (opme (popMyIupoBaTh
CBOU BO3PAXKEHUS;

Pa3BEPHYTO M JIOTHYHO W3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHMEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI 1eSITeJIbHOCTD:

MOHUMATh M UCTIOJIH30BATh MPEUMYIIECTBA KOMAHTHOW U MHIMBUAYAJTLHOW PaOOTHI MPH PEIICHUH
Ouosornyeckoil  mpoOsemMbl, OOOCHOBBIBATbH HEOOXOJUMOCTb INPUMEHEHHUS TIPYHNIOBBIX (HopM
B3aMMOJEHCTBYS IPU pPELIEHUH yueOHO! 3a/1auH;

BbIOMpPAaTh TEMaTHMKy M METOAbl COBMECTHBIX JEHCTBUH ¢ y4€TOM OOIIMX WHTEPECOB H
BO3MOKHOCTEM Ka)KJIOTO 4IEHA KOJUIEKTHBA,

IIPUHUMATH L[E€JIM COBMECTHOMU ACATEIBHOCTH, OPraHU30BbIBATH U KOOPAUHUPOBATH AEUCTBUA 110 €€
JOCTHUKEHUIO: COCTABIISATD TUIaH IEHCTBUH, paclipeiesiTh POJU ¢ Y4ETOM MHEHUH YYaCTHUKOB, 00CYKAaTh
pe3yibTaThl COBMECTHON pabOThI;

OLICHMBATh KAaye€CTBO CBOEr0 BKJIaJa M KaXKJOTO0 yYaCTHMKAa KOMaH/Ibl B OOUIMIl pe3yibTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

IpealaraTb HOBBIE TIPOEKTHI, OLCHUBATh HJEW C NO3WLHWH HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYHIECTBJIATh MO3UTUBHOE CTPATETMYECKOE IMOBEJCHHE B PA3JIMUHBIX CUTYALMSIX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBjaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMHU AeHCTBUAMM:

1) camoopranm3amus:

HCIIOJIL30BAaThL OMOJIOTMYECKUE 3HAHUS JUISA BBIABJICHUS HpO6HeM N UX PCIICHHA B XM3HCHHBIX U
y4eOHBIX CHTYaIHSIX;

BI)I6I/IpaTB Ha OCHOBE OHMOJIOTMYECKUX 3HAHHUH IECJICBBIC W CMBICIIOBBIC YCTAHOBKH B CBOHUX
JEWCTBHUAX U IOCTYIKAX M0 OTHOILIECHHIO K KUBOH MPUPO/IE, CBOEMY 30POBBIO U 3I0POBBIO OKPYKAFOIIHX;

CaMOCTOATCIIbHO OCYIICCTBIIATE IMO3HABATCIIbHYIO JCATCIbHOCTD, BEIABIIATD HpO6J'IeMBI, CTaBUTh U
(GopMynHpOBaTH COOCTBEHHBIE 33]]a4K B 00Pa30BATEIBHOM ESTEIBHOCTH U JKU3HEHHBIX CHTYaIHSIX;

CaMOCTOSITENIbHO COCTaBJISITh IUIAH PEHICHUs] TPOOJIEeMBl C YYETOM HMMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BOBMOYKHOCTEH M TIPEANOYTEHHIA;

JaBaTh OLICHKY HOBBIM CHTYAIIHsIM;

pacuIMpsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOUTEHHIA;

JeaTh OCO3HAHHBII BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;



OLICHUBATh MPUOOPETEHHBIN OIIBIT;
CIOCOOCTBOBATH (POPMUPOBAHUIO  MPOSBICHUIO IUPOKOH SPYAULIMU B pa3HBIX 00JIacTAX 3HAHUH,
MOCTOSTHHO IMOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTb OLEHKY HOBBIM CHTyalUsM, BHOCHUTb KOPPEKTHBBI B JE€ATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIJICTh HABBIKAMU TI03HABATENbHOW pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUU H
MBICIIUTENIBHBIX ITPOLECCOB, UX PE3yJIbTaTOB U OCHOBAHUI, HCII0JIb30BATh IPUEMBI PEPIEKCUH IJIs OLICHKH
CHUTYyalllH, BBIOOpA BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATH MOTUBBI U apI'yMEHTBI IPYTUX [IPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;

3) npuHsATHE cedsl U IPYTHUX:

IIPUHUMATD ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX IIPU aHAINU3€E PE3yJIbTaTOB JEATEIbHOCTH;
IIPU3HABAThH CBOE MPaABO U MPABO JPYTUX Ha OIIMOKHY;

pa3BUBaTh CIIOCOOHOCTh OHUMATh MUP € MO3ULUH JIPYrOr0 YEJIOBEKa.

NNPEJMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbTaThl OCBOSHHS coJepkaHus ydeOHoro mpenmera «buomorus» Ha
yriryOnéHHOM yYpOBHE OPHEHTHPOBAHbI Ha obecrieueHne npouIBHOTO
o0OyueHus oOy4aromuxcst Onosiornd. OHU BKJIIOYAIOT: crielu@uueckue sl OMOIOrMM Hay4YHbIE 3HAHUS,
YMEHHS W CIIOCOOBI JICHCTBUI IO OCBOCHMIO, MHTEPHPETALUH W NPEeoOpa3OBaHUIO 3HAHUM, BUJIBI
JeSITETPHOCTH 110 TIOJYYEHUIO HOBBIX 3HAHUH M WX NMPUMEHEHUIO B PA3JIMYHBIX y4eOHBIX, a TaKkkKe B
peabHbBIX KU3HEHHBIX cuTyauusx. [IpeamerHble pe3ynbTaTsl MpeACTaBIEHBI [0 FOJaM U3yUeHHUs.

[IpenMeTHble pe3ynbTaThl OCBOEHHUs ydeOHOro mnpeamera «buonorus» B 10 Kaacce NOMKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAaHMM O MecTe U pOJid OMOJOTMM B CHUCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAHUN €CTECTBEHHO-HAYYHOH KAapTHHBI MHUpA, B TO3HAHUM 3aKOHOB IPUPOABI U pEIIECHUH
po0JieM parMoHaIbLHOTO MPUPOIOTIONIB30BAHMS, O BKJIAJIE POCCUNCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
OnoJIOrNy;

BJIQJICHUE CHCTEMOHl OHMOJIOTMYECKMX 3HAHUI, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliue
Ouosornyeckue TEPMHUHBI M TOHATHS (KU3Hb, KJIETKA, OpraHu3M, MeTa0oJu3M, TIOMeocTas,
CaMOpEeTyJISILIMsI, CaMOBOCIPOU3BEIEHNE, HACIEICTBEHHOCTh, HW3MEHUYUBOCTh, POCT M DPAa3BUTHE),
O6uonornyeckue Teopun (kinetouynas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpomocomHas
Teopusi HacnenctBeHHoctn T. Moprana), yuenus (H. W. BaBunmoBa — o meHtpax mHOrooOpasus u
NPOMCXOXKACHUS KYJIbTYPHBIX PpAacTeHUi), 3aKOHBI (€AMHOOOpa3us MOTOMKOB IIEPBOTO MOKOJEHUS,
pacilernyeHus,, YUCTOThl TaMeT, He3aBHUCUMOIo HacienoBaHus 1. MeHzens, TOMOJIOTUYECKUX PSIOB B
HacyiecTBeHHON n3MeHunBocty H. . BaBuiosa), npuHIUNIBI (KOMIIIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMM METOJAMHM Hay4YHOTO IIO3HAHMS, MHCIOJNb3yeMbIX B OHOJOTMYECKUX
UCCIIEIOBaHMAX JKUBBIX 00BEKTOB (OMHMCaHUE, N3MEpEHHe, HabII0IeHNe, SKCIIEPUMEHT);

YMEHHE BBIJIESATh CYHIECTBEHHbIE NPHU3HAKU: BHUPYCOB, KIETOK MPOKAPHUOT U DYKapHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIraHU3MOB, B TOM YHCiIe OakTepuil, rpuOOB, pacTEHHH, KHUBOTHBIX
U YeJlOBeKa, CTPOEHHS] OpraHOB M CHCTEM OPraHOB pacTeHWil, *XUBOTHBIX, YEJIOBEKa, IPOIECCOB
KHU3HEIEATENIbHOCTH, MPOTEKAIONNX B OpPraHU3Max PACTEeHHH, )KUBOTHBIX U UYEJIOBEKa, OMOJIOTHYECKUX
MpoIleccoB: OOMeHa BemecTB (METabOaM3M), TPEBPAIICHUs] SHEPTUH, OpOKEHHS, aBTOTPOPHOTO U
reTepoTpopHOro THMOB MUTaHUA, (OTOCHMHTE3a W XEMOCHHTE3a, MHTO3a, Mel03a, TaMeTOreHesa,



AMOpHOreHe3a, TOCTAIMOPUOHAIEHOTO Pa3BUTHS, Pa3MHOXKEHUS, HHIUBUAYAIbHOTO Pa3BUTHS OpraHu3Ma
(oHTOreHe3a), B3aUMOICHCTBUSI T€HOB, T€TEPO31Ca, UCKYCCTBEHHOTO0 0TOOpA;

YMEHHE yCTaHABIUBATh B3aUMOCBSI3U MEXAY OPTaHOMAAMHU KJIETKH U UX (QYHKIUSMHU, CTPOCHUEM
KJICTOK pa3HBIX TKaHEH U UX QYHKUIUAMU, MEXY OpraHaMy M CHCTEMaMH OPTaHOB y PaCTCHUHN, KUBOTHBIX
U YeloBeKa U UX (QYHKIUSMHU, MEXKIy CUCTEMaMHU OPraHOB M UX (YHKIMSIMH, MEXKIYy dTanamu oOMeHa
BCIICCTB, 3TallaMHM KJIICTOYHOI'O HHKJIA W XU3HCHHBIX IHUKIOB OPraHu3MOB, 3TallaMU 3M6pI/IOHaJIBHOI‘O
pa3BUTHUSA, TCHOTUIIOM U (PEHOTUIIOM, (DEHOTHUIIOM U (paKTOpaMu Cpeiibl OOUTaHUS;

YMCHHC BBIABJIATH OTJIMYUTCIILHBIC IPU3HAKH J)KMBBIX CUCTEM, B TOM YHCJIC paCTeHHfI, KUBOTHBIX U
Yell0BeKa;

YMEHHUE HCIIOJIb30BaTh COOTBETCTBYIOUIME APTYMEHTHI, OHOJOTMYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIMKY JJIsl I0Ka3aTelIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUYECKUX IPYIIIL,

YMCHHC pPCIIAaThb 6I/IOHOI‘ WYCCKUC 3aJda4M, BbIABIATL MMPUUIUMHHO-CICACTBCHHBIC CBA3U MCKIAY
UCCJIETyeMbIMU OMOJIOTMYECKUMU MTPOLIECCAaMU U SIBJICHUSIMH, JIEJIaTh BHIBOABI U IPOTHO3BI HA OCHOBAHHUH
IMOJIYYCHHBIX PC3YJIbTATOB,

YMEHHE BBITIONHATH J1a0OpaTOPHBIE U MpaKTHUYeCKue paboThl, COONIOAATh MpaBuiia mpu padboTe ¢
y4eOHBIM U JJa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE BBIIBUTaTh TUIIOTE3bI, IPOBEPATh UX IKCIEPUMEHTAIBHBIMU CPEACTBAMU, (HOPMYIUPYS
0eJIb UCCIICAOBAaHUA, AHAJIM3UPOBATH ITOJTYUCHHBIC PE3YJIbTAThI U ACJIaTh BbIBOJbI,

YMEHHE Y4acTBOBATh B Y4eOHO-HCCIEA0BATENBCKOM paboTe 1Mo OUONIOrUH, SKOJIOTHHA U MEIUIIMHE,
IPOBOIUMOI Ha 06a3€ MIKOJIBHBIX HAYYHBIX OOIIECTB, H MyOJINYHO MPEICTABIISATH MOIyYCHHBIE PE3yIbTATHI
Ha YYCHHUECKUX KOH(PEPEHIIUSX;

YMCHHUEC OHLCHHUBATL 3THYCCKUC ACIICKTbI COBPCMCHHBIX I/ICCJIGI[OBaHI/Iﬁ B oOyact 6I/IOJIOFI/II/I u
MEJMIMHBI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAMPABICHHOE H3MEHEHHE TIeHOMa U
CO3/1aHHUE€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYILIECTBIISITh OCO3HAHHBIN BBIOOp Oyay1ieit mpodeccnoHanbHOM 1eATeTbHOCTH B 00J1aCTH
OMOJIOTHH,  MEIUILIMHBI, OWOTEXHOJOTUMU, BETEPUHAPHH,  CEIBCKOTO  XO3SiCTBa,  IHIIEBON
MPOMBIIIICHHOCTH, YIIyONsTh TMO3HABATENbHBIN WHTEpEC, HAmNpaBlICHHBIH Ha OCO3HAHHBINM BBIOOP
COOTBETCTBYIOIEH TPO(eccCuu 1 MPoI0JKEHNE OUOIOrMYECKOro 00pa30oBaHMsl B OPraHU3alUsiX CPEAHETO
npo¢eCcCHOHATIBHOIO U BhICIIET0 00pa30BaHusl.

[IpenMeTHble pe3ynbTaThl OCBOEHHUS yudeOHoro mnpeamera «buonorus» B 11 Kaacce NOMKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAaHMM O MecCT€ M pOJIM OMOJOTMM B CHCTEME ECTECTBEHHBIX HayK, B
(GOpMHpPOBAHNN COBPEMEHHOIN €CTeCTBEHHO-HAYYHOM KapTHHBI MHpPA, B TIO3HAHUHU 3aKOHOB MPHUPOJIBI U
pPELIEHUH HKOJIOTMYECKHUX MpoOJeM YeloBeYecTBa, a TaKXKE B PEHIEHHH BOIPOCOB PAlMOHAIBLHOTO
IPUPOONOIB30BaHUSA, U B POPMHUPOBAHUH [IEHHOCTHOTO OTHOIIEHUS K IPUPOJIE, OOIIECTBY, YEIOBEKY, O
BKJIaJIe POCCUMCKHX U 3apYOEKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHH;

YMEHHUE BIQJETh CHUCTEMON OHOJOrMYECKHX 3HAHWH, KOTOpas BKIIOYAET OIpEIeICHUs U
MOHMMAHHE CYIIHOCTH OCHOBOIIOJIAraloIIMX OMOJOTHYECKHMX TEPMHUHOB M TMOHATUH (BHJ, SKOCHUCTEMA,
o6uocdepa), Ouonornyeckue Tteopuu (dBosounoHHas Teopus Y. [lapBuHa, CUHTETHYECKas TEOpHs
sBomonnn), yuenus (A. H. CesepiuioBa — 0 myTsix ¥ HampabieHusix sBomonnu, B.M. Bepuanckoro — o
6uocdepe), 3akoHbl (reHeTnyeckoro paHoBecus Jx. Xapau u B. Baitn6epra, 3apoapieBoro cxojactsa K.
M. bapa), npaswia (muaumyma tO. JInbuxa, SKOJOTHYECKON MUPAMUIBI SHEPTHH), TUIIOTE3bI (TUITOTE3a
«vupa PHK» V. I'un6epra);

yYMEHHE BJIa/IeTh OCHOBHBIMU METOJaMH HAay4YHOT'O MO3HAHUS, UCIIOJIb3YEMbIMU B OMOJIIOTMYECKUX
UCCIIEIOBAaHUSX KUBBIX OOBEKTOB M IKOCHCTEM (OMHCAHME, M3MEpEeHHue, HaONI0/IeHHe, SKCIIEPUMEHT),
croco6aMH BBISIBJICHUS U OLIEHKH aHTPOIIOTC€HHBIX U3MEHEHUN B IPUPOJIE;

YMEHHUE BBLIETATHh CYIIECTBEHHBbIE NMPU3HAKU: BUIOB, OMOTeOLEHO30B, 3KOCHCTEM M Ouochepsl,
CTaOWJIN3HUPYIOLIETO, JABMKYLIETO M Pa3pbIBAIOLIET0 €CTECTBEHHOro O0TOOpa, aIoNaTpUyYecKoro M
CHUMITaTPUYECKOTO BHJI000pA30BaHMS, BIUSHHS JABWKYIIMX CHJI 3BOJIOIMHM HAa T€HO(OHI MOMYINSILHNY,



MPUCTIOCOOICHHOCTH OPTaHU3MOB K CpeJie 00MTaHus, YepeJOBaHUsI HAPaBICHH 3BOJIOLUHU, KPYTOBOPOTa
BELIECTB U [IOTOKA SHEPTUU B 3KOCUCTEMAX;

YMEHHME YCTaHABJIMBATh B3aWMOCBSI3M MEXKIYy IPOIECCAMU SBOJIIOIHH, JBIKYIIUMHU CHIAMU
AHTPOIIOTeHEe3a, KOMIOHEHTAMHU PA3IMYHBIX SKOCHCTEM U MPUCTIOCOOICHUIMHI K HUIM OPTaHU3MOB;

YMEHHE BBISBISATH OTJIUYUTEIbHBIC TPU3HAKHU KUBBIX CHCTEM, IPUCIIOCOOICHHOCTh BUAOB K Cpesie
oOuTaHus, aOMOTHYECKMX M OWOTHYECKMX KOMIIOHEHTOB AKOCHUCTEM, B3aMMOCBS3€Hl OpPraHM3MOB B
CO00I1IeCTBaX, AaHTPOMOTEHHBIX U3MEHEHUH B 9KOCHCTEMaX CBOECH MECTHOCTH;

YMEHHUE HCIIONb30BaTh COOTBETCTBYIOLIME aPTyMEHTHI, OHOJOTMYECKYI0 TEPMHUHOJOTUIO MU
CUMBOJIMKY JJIsl JIOKa3aTeJIbCTBA POJCTBA OPTaHM3MOB Pa3HBIX CHUCTEMATHUECKUX TPYIII, B3aUMOCBS3H
OpraHM3MOB U cCpelbl OOuTaHMs, €AUHCTBA YEJOBEUYECKUX pac, HEOOXOIMMOCTH COXPAHEHHUS
MHOT000pa3us BUAOB U SKOCUCTEM KaK YCIOBHUS COCYILIECTBOBAHUS IIPUPO/IBI U YETIOBEUECTBA;

YMEHHME peuiarb OMOJIOIMYECKHE 3a7aud, BbBIABIATH IPUUMHHO-CIEACTBEHHBIE CBSA3M MEXIY
UCCJIETyeMbIMU OMOJIOTMYECKUMU MTPOLIECCAaMH U SIBJICHUSMH, JIeJIaTh BBIBOJIbI U IPOTHO3BI HA OCHOBAHUU
MOJIyYEHHBIX PE3y/IbTATOB;

YMEHHE BBITIONHATH J1a0OpaTOPHBIE U MpaKTHUYeCKue paboThl, COONIOAATh MpaBuiia mpu padboTe ¢
y4eOHBIM U JJa0OPATOPHBIM 00OPYI0BAHHEM,

YMEHHE BBIIBUTaTh TUIIOTE3bl, IPOBEPITh UX DKCIEPUMEHTAIBHBIMHU CpEeACTBaMHU, HOPMYIUPYs
LeJIb UCCIIEI0BAaHUS, AHAJIM3UPOBATD [TOJIyYE€HHBIE PE3YJIbTAThl U JAEJaTh BbIBOJBL;

YMEHHE Y4acTBOBATh B Y4eOHO-HCCIEA0BATENBCKOM paboTe 1Mo OUONIOrUH, SKOJIOTHHA U MEIUIIMHE,
IPOBOAMMOM Ha 0a3e MIKOJIbHBIX HAyUYHbIX OOLIECTB, U MMYOJNYHO IPEICTABIIATH [TOJIyYEHHBIE PE3YJIbTaThl
Ha YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHHE OLICHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOKICHUH KU3HU, YEJIOBEKA U YEIOBEUECKUX pac,
0 MPUYMHAX, MTOCJIEJCTBUSAX U CIOCOOAX MPEIOTBPAIICHUS INI00ATbHBIX U3MEHEHUH B 6uocdepe;

YMEHHE OCYIIECTBIISITH OCO3HAHHBIN BEIOOP Oy/y1Iei mpodeccuoHaabHOM ASSITEILHOCTH B 00J1aCTH
OHMOJIOTUH, SKOJOTUH, MPUPOOINOIb30BAHMS, METUIIMHBI, OMOTEXHOJIOTHH, MCUXOJOTUH, BETEPUHAPUU,
CEJIbCKOT0 X031 CTBA, MUIIEBON MPOMBIIINIEHHOCTH, YTIyOIsSITh TO3HABATEIbHBIN HHTEPEC, HAIIPABJIEHHBIN
Ha OCO3HAHHBII BBHIOOP COOTBETCTBYIOIIEH Mpodeccuu U MpoJoKeHHe OMOJIOrHYecKoro o0pa3oBaHus B
OpraHM3aIMsaX CpeIHEro NpohecCuOHAILHOTO U BhICIIEro 00pa3oBaHUsl.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne HanmenoBanue pa3zienoB U TEM IPOrpaMMBbl KomnuecTBo vacos | ONEeKTPOHHBIE

n/n Beer || Konrpo || [Tpaktiue (mgposeie)

o | meHBEIE CKHE oOpa3oBarenbHbIE
paboThl || paboThI pecypehl
‘1 HBI/IOJ‘IOFI/I}I KaK HayKa H 1 H ” ” |
‘2 H}KI/IBLIG CUCTEMBI U UX U3yUEHUE H 2 H H H |
‘3 HBI/IOJ‘IOFI/IS[ KJIETKH H 2 H ” 0.5 ” |
‘4 HXI/IMI/I‘—IGCKaSI OpraHu3alus KIETKN H 10 Hl H 1 H |
‘5 HCTpoeHI/Ie 1 QYHKIUHU KIETKU H 8 H ” 2 ” |
‘6 HO6M€H BELIECTB U NIPEBPAILLEHUE SHEPTUHU B KIIETKE H 9 H ” 1 ” |
7 Hacnencrennas nHbopMaus u peanusaius e€ B 9 0.5
KJIETKE

‘8 H)KI/ISHeHHLH‘/'I LUK KIETKA H 6 Hl ” 1 ” |
‘9 HCTpoeHHe 1 (YHKIIUM OPraHU3MOB H 17 H H 1.5 H |
‘10 HPEL’SMHO)KCHI/IC Y pa3BUTHE OPraHU3MOB H 8 Hl ” 1.5 ” |
11 |['eHeTuka — HayKa O HACJIEICTBEHHOCTH U 2 0.5

HN3MCHYUBOCTHU OPTaHU3MOB

‘12 H3a1<0H0MepHocm HACJIEICTBEHHOCTH H 10 H H 1 H




No HaunmenoBanue pa3zienoB U TeM IpOrpaMMbl KonnuectBo yacos ‘ DIIEKTPOHHBIE
n/m Bcer || Kontpo || IIpakTrnue (uposrie)
o | meEBIe CKIe oOpa3oBaTenbHbIC
paboThl | paboThI peCypCrI
‘13 H3aKOHOMepHOCTI/I W3MEHYUBOCTH H 6 “ H 1 H |
‘14 HFeHeTHKa YenoBeKa H 3 “1 H 0.5 H |
‘15 HCGJICKLII/IH OpraHU3MOB H 4 H H 1 H |
‘16 HEHOTeXHonorH;I Y CUHTETHYeCKast OMOJIOTHS H 4 Hl H H |
‘17 HPe3epBHoe BpeMs H 1 H H H |
(OBILIEE KOJIMYECTBO YACOBIIO IIPOTPAMME | 102]] 5 | 13 || |
11 KJIACC
Ne HanmenoBanue pa3neinoB 1 TeEM IpOrpamMmsl KonnuecTBo yacos ‘ DNEeKTPOHHBIE
n/n Beero ||Konrponshbt || Tlpaxtuue | (@posbie)
e paGoThI CKHE o0OpasoBareibH
paBOTH BI€ PECYPCHI
1 |BapoxxaeHue U pa3BUTHE IBOJIOLMOHHBIX 4
MIPEICTABICHUI B OMOJIOTUN
‘2 HMI/IKpoaBomoum{ U €€ pe3yIbTaThbl H 14 H H 2 H ‘
‘3 HMaKpoaBomouHs[ U e€ pe3yJIbTaThl H 6 Hl H H ‘
‘4 HHponcxoxq:[eHHe U pa3BUTHE KU3HU Ha 3emie H 15 H H 1.5 H ‘
‘5 HHpOI/ICXO)K,I[eHI/Ie YEJIOBEKA — AHTPOIIOT€HE3 H 10 Hl H 1 H ‘
6 |Oxosorus — Hayka O B3aMMOOTHOIICHHSX 3 0.5
OpPraHWU3MOB M HA/IOPTAaHU3MEHHBIX CHCTEM C
OKpY>Karollen cpenon
‘7 HOpFaHI/BMH U cpesia OOMTaHus H 9 H || 1.5 || ‘
‘8 HBKOHOFH;{ BH/JIOB W TTOITYJISIIIFIA H 9 H H 0.5 H ‘
‘9 HSKonorm co00IIeCTB. DKOJIOTHYECKUE CHCTEMBI H 12 H H 0.5 H ‘
‘10 HBHOCQ)epa — rio0ajibHas YKOCUCTEMA H 6 H H H ‘
‘11 quJ'IOBeK Y OKpY’Karolas cpeaa H 6 Hl H H ‘
‘12 HPCSCpBHOC BpeMs H 8 H H H ‘
OBUIEE KOJIMYECTBO YACOB I10 102 3 7.5

[TPOI'PAMME

IHOYPOYHOE INIVTAHUPOBAHUE
10 KUIACC




No Tema ypoka KonnuectBo yacos ‘ Hara | Dnexktpo
n/n Beero ||Kontpo||[Ipakru|A3YICHIA || HHBIC
JNBHEIE || 9ecKue QpoBbI
paboTEI || paboThl ©
obpasoBa
TEJIbHBIC
pecypchl
1 ||buosnorus Kak KOMIUJIEKCHAsl HAyKa U KaK 4acTh 1
COBPEMEHHOT0 00IIeCTBa
‘2 H}KHBHe CHCTEMBI U UX CBOMCTBA H H H H H
‘3 HVpOBHeBa;I OpraHu3aIys )KUBBIX CUCTEM H H H H H
4 |Hctopus OTKpBITUA U U3yueHus kieTku. Knerounas
TEOpUS
5 |[MeToabl MOJIEKYISIPHOM M KJIETOYHON OMOJIOTHH. 1 0.5
[IpakTuueckas pabora «M3yyeHne METO10B
KJICTOYHOM Onosoruu (xpomarorpadus,
anekTpodopes, nuddepeHnruanbHoe
ueHtpudyruponanue, [1L[P)»
‘6 HXHMquCKHﬁ COCTAaB KJIETKU H H H H H
7 |[MuHepasbHbIE BEIIECTBA KIETKHU, UX OHOIOrnyecKas
pOJIb
8 ||Opranmueckue BemiecTBa KICTKH — OCJKH. 1 0.5
JlaboparopHas pabora «OOHapyx)eHue OEIKOB C
MTOMOIIIBIO0 KAYECTBEHHBIX PEAKIIHI»
‘9 HCBOﬁCTBa, KJaccupuKanus U GyHKIMH OEJIKOB H 1 H H H H
‘10 HOpraHI/IquKI/Ie BEILECTBA KJIETKU — YTJIEBObI H 1 H H H H
‘11 HOpraHI/IquKI/Ie BEIECTBA KIIETKA — JINITAIbI H 1 H H H H
12 |HykneunoBsle kucnotsl. JJHK u PHK. 1 0.5
JlabopaTtopHas pabota «lccnenoBanue
HYKJIEMHOBBIX KHCIIOT, BBIJIEICHHBIX U3 KJIETOK
Pa3TMYHBIX OPTaHU3MOBY
13 ||Crpoenue u pynkuun ATD. Ipyrue 1
Hyksneozuarpudocharsr (HTD)
14 ||CexBenupoBanue JJHK. MeToapl rTeHOMHKH, 1
TPAaHCKPUIITOMUKH, IPOTEOMUKH
‘15 HMCTOILLI CTPYKTYpPHO OHoi0run H Hl H H H
‘16 HTI/IHBI KJIeToK. [Ipokaprornueckas KieTka H H H H H
17 ||Ctpoenue sykapuoTHueckon kieTku. [Ipaktuueckas 0.5
pabota «/3yueHne CBONCTB KJIETOYHOH MEMOpaHbI»
‘18 HHOBCpXHOCTHHﬁ anmnapar KJIETKH H H H H H
19 ||OxHOMEMOpaHHBIE OPraHOUIBI KIETKH. 0.5
[IpakTuueckas padora «M3ydyeHue 1BUKEHUS
[IUTOTLIA3MBI B PACTUTEIBHBIX KIETKAX»
20 |[[To;ryaBTOHOMHBIE OPTaHOUIBI KIICTKH: 1 0.5
MUTOXOHAPHH, TUIacTH kL. JlabopaTopHas pabora




/o

Tema ypoka

KomnuectBo yacos

Bcero

Kontpo
JTbHBIC
paboThI

[IpakTu
YeCcKHe
paboThl

ara
A3Y4YEHUS

DIIEKTPO
HHBIC
u(poBbI
e
obpasoBa
TeIbHBIC

pecypchl

«I/ICCJ'IC,HOBaHI/Ie I1a3MoJIn3a U AC11J1a3MO0JIN34a B
PACTUTCIIBHBIX KJICTKAX»

21

|

HemeMmOpaHHbIe OpraHOn/Ibl KJIETKU

[

|

|

22

|

Crtpoenue u QyHKIMHU Aapa

-

|

|

23

CpaBHUTEJbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT.
JlaboparopHast pabota «l3ydeHne CTpoeHHsI KIETOK
Pa3IUYHBIX OPraHH3MOBY

0.5

24

ACCHUMUJISIIIAS U IMCCUMMIISIIIASI — JIBE CTOPOHBI
MeTabomu3ma. THIbl OOMEHa BEIIECTB.
JIaGoparopHas paboTa «/3ydeHne KaTaTuTHYECKON
aKTUBHOCTH (pepMeHTOB (Ha IpUMEpe aMUIIa3bl TN
KaTasia3bl)»

25

@epMEHTATUBHBIN XapaKTep PeaKLUi KIETOYHOIO
MeTtabonusma. Jlaboparopnas pabora «3ydyenue
(epMEeHTaTUBHOTO PACHICTIIICHUS IEPOKCHIA
BOZOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKaX»

0.5

26

|

benku-akTuBaTOPH! M OCIKU-UHTHOUTOPHI

|

|

|

|

27

|

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

|

|

|

|

28

|

dorocunTe’

|

|

|

|

29

XemocuHnres. JlaboparopHas padota «CpaBHeHUE
poLEeCCOB (POTOCHHTE3A U XEMOCHHTE3A»

R~

0.5

30

AHa’poOHbBIE OpraHu3Mbl. Buabl OpokeHusl.
JlabopaTtopHas pabota «CpaBHEHHE MPOIECCOB
OpO’KEHUS U JABIXaHUS»

31

AdpOoOHBIE OPraHU3MBbI. JTAIbl YHEPTETHUIECKOTO
oOmeHa

32

DHeprust MEMOPaHHOTO TPATUEHTA TIPOTOHOB.
Cunre3z AT®: padora npotoHHO AT®-cuHTa3BI

33

Peaknun MaTpu4HOro CHHTE3a

‘34 HTpaHCKpI/IHHHH — marpuuHblil cuHTe3 PHK

H

|

|

|

135

|

Tpancnsauus u e€ srarbl

H

|

|

|

36

KoaupoBanue amuHokuciaor. Pons pubocom B
Onocuurese OeIka

R~

37

Opranusanys resoma y IpoKapHuoT U 3yKapHoT

38

MoueKynsipHble MEXaHU3MBbI SKCIIPECCUH TE€HOB Y
9YKApHOT

39

Bupycbel — BHeKJIeTOYHBIE (HOPMBI KU3HH U
obnuratHele napa3uTsl. [IpakTudeckas paboTa
«Co3manne MOIETIH BUPYCa»

0.5




No
/o

Tema ypoka

KomnuectBo yacos

Bcero ||[KonTpo
JTbHBIC
paboThI

[IpakTu
YeCcKHe
paboThl

ara
A3Y4YEHUS

DIIEKTPO
HHBIC
u(poBbI
e
obpasoBa
TeIbHBIC

pecypchl

40

BupycHble 3a001eBaHMs Y€I0BEKa, )KUBOTHBIX,
pacTeHui

‘41 HHaHOTeXHOHOI‘I/II/I B OMOJIOTUU U MEIULIUHE H

‘42 H}KmHeHHLHZ LUKJI KJIETKHA H

|

‘43 HManI/IqHLIﬁ cunte3 JJHK H

|

44

Xpomocomel. JlTaboparopnast pabota «/3ydyenue
XPOMOCOM Ha TOTOBBIX MUKpONpenapaTax»

I

0.5

‘45 HI[eneHI/Ie KJIETKH — MHUTO3 H

46

Tume! kieTok. KaproknuHes v MUTOKUHES.
JlaboparopHast pabora «HabmoneHne Muro3a B
KJICTKaX KOHYMKA KOPEIKa Jiyka (Ha TOTOBBIX
MUKpOIIpEnaparax)»

0.5

‘47 HPermeum{ JKU3HEHHOTO LIUKJIA KJIETOK H

‘48 HOpraHmM KaK €IMHOE LENI0e H

|

|

49

Tkanu pacrenuii. JlJaboparopnas pabota «3yuenue
TKaHEH PACTEHUI»

0.5

50

TkaHu )KUBOTHBIX U YesoBeka. JlaboparopHas
pabota «3yyeHne TkaHel KUBOTHBIX)»

0.5

51

Opransl. Cucremsl opratos. JJaboparopHas pabota

«M3ydeHne opraHoB IBETKOBOT'O PAaCTEHUS»

0.5

‘52 HOnopa T€Ja OpraHu3MOB H

|

‘53 HZ[BI/DKeHI/Ie OpPraHU3MOB H

‘54 HHI/ITaHI/Ie OpPraHU3MOB H

|

55

IInTanne MO3BOHOYHEBIX JKHBOTHEIX.

HI/IH_IeBapI/ITeJ'ILHaSI CHUCTCMA YCIIOBCKaA

R~

‘56 HI[LI)(aHHe OpraHU3MOB H

‘57 HI[LIXE[HI/IC IMO3BOHOYHBIX )KMBOTHBIX W YCJIOBCKA H

‘58 HTpchnopT BEIIECTB y OPraHu3MOB H

59

KpOBeHOCHaZ CHUCTEMA ITO3BOHOYHBIX KUBOTHBLIX U

YCJIO0BCKAa

R~

‘60 HBLIIIGJ‘ICHI/IC y OpraHu3MOB H

‘61 H3aHII/ITa y OpraHu3MOB H

‘62 HI/IMMYHHaSI CHCTEMA YEJIOBEKA H

‘63 HPa311pa>I<I/IMOCTL Y PEeryIISIus y OPraHU3MOB H

|

64

["'ymopasnbHast perysius U SHIOKpUHHAs CUCTeMa
’KMBOTHBIX U YEIOBEKa

S R

‘65 quopMH Pa3MHOKEHHs] OPIraHU3MOB H




/o

Tema ypoka

KomnuectBo yacos

Bcero

Kontpo
JTbHBIC
paboThI

[IpakTu
YeCcKHe
paboThl

ara
A3Y4YEHUS

DIIEKTPO
HHBIC
u(poBbI
e
obpasoBa
TeIbHBIC

pecypchl

66

IIHOJ'IOBOG Pa3MHOXKCHHUEC

|

|

|

|

67

“Mel?103

|

|

|

|

68

["amerorenes. OOpa3oBaHUE U Pa3BUTHE TIOJOBBIX
kietok. JJaboparopuast pabota «3y4ueHue cTpoeHus
[OJIOBBIX KJICTOK Ha TOTOBBIX MHUKPOIIpErapaTax»

0.5

69

WMHuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOIEHE3

70

3aKJ1az[1<a OpraHOB U TKaHeH u3 34pOAbIIICBbIX
JINCTKOB

71

Poct u pa3Butue xuBOTHBIX. JlabopaTopHas padbora
«BpIsiBI€HUE TPU3HAKOB CXOCTBA 3apOAbILICH
[MO3BOHOYHBIX KUBOTHBIX)

0.5

72

Pasmuoxenue u pazsutue pacteHuii. Jlaboparopuas
pabota «CTpoeHHE OPTaHOB Pa3MHOKEHUS BBICIIIUX
pacTeHUI»

0.5

73

Hcropust CTaHOBIICHHS U Pa3BUTUS IEHETUKU KaK
HayKU

74

OCHOBHBIE TIOHSATHS ¥ CHMBOJIBI TCHETHUKH.
JlaboparopHas padota «/Ipo3oduna kak 00beKT
TCHETUYCCKUX HCCIICIOBAHUI

0.5

75

3aKOHOMEPHOCTH HACJIEN0BaHUS IPU3HAKOB.
Mounorubpuanoe ckpeuuBanue. [Ipakrnueckas
pabota "M3yuyeHune pe3ylbTaTOB MOHOTUOPHIHOTO
CKpEIMBaHUA y 1p0o30(ussl"

0.5

76

[{utonornyeckre OCHOBBI MOHOTHOPHTHOTO
CKpELLIMBaHU

77

AHanusupyrouiee ckpeniuBanue. Hermomnnoe
JIOMUHHUPOBaHUE

78

Jurubpunnoe ckpermmBanue. [Ipaktudeckast pabota
«M3ydenne pe3yabTaToB JTUTHOPHUTHOTO
CKPEIIMBaHUSA Y IPO30(DUITBI»

0.5

79

[{uTOoNMOTNYECKUE OCHOBBI AUTUOPUTHOTO
CKpEIIMBaHUS

80

HCuenneHHoe HaCJI€A0BAaHUEC ITPU3HAKOB

H

|

|

|

81

HXpOMOCOMHaH TCOPpHA HACICACTBCHHOCTHU

H

|

|

|

82

HFeHeTHKa mnoJjia

H

|

|

|

83

HFCHOTI/IH KaK 1CJIOCTHAsA CUCTEMA

|

|

|

|

84

['eHeTHYECKUIT KOHTPOJIb PA3BUTHS PACTCHUH,
YKUBOTHBIX U 4EJIOBECKA

R~




/o

Tema ypoka

KomuecTBo yacos ‘

Bcero

Kontpo
JTbHBIC
paboThI

[IpakTu
YeCcKHe
paboThl

ara
A3Y4YEHUS

DIIEKTPO
HHBIC
u(poBbI
e
obpasoBa
TeIbHBIC

pecypchl

85

“I/I3M€H‘II/IBOCTB IIPHU3HAKOB. BI/II[BI N3MEHYHUBOCTH

|

L

|

86

“Mozm(bHKaHHOHHa;I U3MEHYUBOCTD

|

L

|

87

BapuaimoHHslii psij v BapualiioHHas KpUBasi.
JlaboparopHas pabora «/ccnenoBanue
3aKOHOMEPHOCTEH MOAU(PHUKAITMOHHON
n3MeHYBOCTH. [locTpoeHne BapHaIMOHHOTO psisia U
BapUAIIMOHHOW KPUBOW»

0.5

88

['eHoTHMIIMUECKAA U3MEHYMBOCTh. KOMOUHATHUBHAS
U3MEHUYUBOCTH

89

MyTannoHHast U3MeHYUBOCTh. [IpakTuyeckas
pabota «MyTtanuu y n1po30huisl (Ha TOTOBBIX
MUKpOTIpenaparax)»

0.5

90

3aKOHOMepHOCTI/I MYTAalUOHHOTI'O ITpoLecca.
ONUreHeTHKA U SIIUI¢HOMHUKA

91

['enetuka yenoBeka. [IpakTuueckas pabota
«CocTaBiieHe U aHAJHN3 POIOCIOBHOI»

0.5

MeToabl MEIUIIMHCKON TEHETUKU H

93

3HaueHNE MEIUIIMHCKON T€HETUKH B
MPeIOTBPALIEHUH U ICYEHUN TeHETUYECKUX
3a00/I€eBaHMIl YeII0BEKA

94

OcHoBHbIE NOHATHS cenekuuu. JlabopaTopHast
pabota «3ydyeHne copToB KyJbTYpHBIX PACTEHUN U
[IOPOJ JOMAIIHUX KMBOTHBIX

0.5

95

MeTobl cenekiMoHHOM paboTsl. JlaGopaTopHas
pabota «/3yueHne MeTo10B CENEeKIIMH PACTCHUI»

0.5

96

JIOCTHKEHHUSI CENIEKIIUN PACTEHUI U JKUBOTHBIX.
[IpakTruyeckas pabota «I[IpuBHuBKa pacTeHui»

97

CoxpaHeHne, U3y4eHHe U UCIOJIb30BaHNE
FEHETUYECKUX PECYPCOB

98

broTexHon0rusa Kak HayKa u OTpacib MPOU3BOJICTBA.
[IpakTuueckas pabora «M3yueHre oObeKTOB

OHOTEXHOIOTUUN)

0.5

‘99 HOCHOBHHG HaIlTpaBJICHUA CUHTETHYCCKOU OMOJIOTHH H

L

‘100HXPOMOCOMHa5[ Y TeHHAst WH)KEHEPHUs H

L

‘101HM€:}1HHI/IHCKI/I6 OMOTEXHOJIOTHHA H

102

Peseprubiit ypok. [loBTropenue, o60061mienue,

CHCTeMaTHu3alus 3HaHuH

R~

(OBILEE KOJIMYECTBO YACOB I10 [IPOTPAMME |

102

5

| 135 |

11 KUIIACC




Ne Tema ypoka KonunuecTBo yacos ‘ Hara | OnexTpoHHbIE
/1 Beero |[Kontpo |[[Ipaxtu| 13yeHA udpoBbIe
IBHBIE || Yeckie s oOpa3oBareibH
paboTHI || paboTHI BIC PECYPCBI
‘1 H:‘)BOJ'IIOHI/IOHHa}I teopusa Y. Jlapsuna | H ‘
2 ||/IBmKymiye CUIThl SBOJIOIMH BUOB 1o Y.
HapBuny
3 ||bopb0a 3a cymiecTBOBaHUE, ECTECTBEHHBIN 1 1
UCKYCCTBEHHBIN 0TOOD
4 ||®opMupoBaHUE CUHTETUYECKON TEOpUHU 1
SBOJIIOIINH
5 ||Drarmbl 5BOMIOIIMOHHOTO MpoIlecca: 1
MHUKPOAIBOJIIOIHS 1 MaKPOIBOIFOIIHS
6 |[Tomymsiuss — sJaeMeHTapHas eIMHUIA 1
HBOJIOIUH
7 ||3akoH reHerudeckoro pasHoBecus k. Xapau, 1 0.5
B. Baitn6epra. JlaboparopHas pabota
«BpIsiBIICHNE H3MEHUYUBOCTH Y 0CO0€H 0HOTO
BUJIA»
‘8 HBneMeHTapHLIe (bakTOpbI BOIOLUU | H ‘
9 |[DddexT ocHOBaTenst. D ekt OyTHIIOUHOTO
TOPJIBIIIKA
10 |Murpamuu. M30a80um NOMyIsSIuii: 1
reorpaduueckasi, OnoJIoruyecKas
11 |[EctrecTBeHHBIH 0TOOP — HaNpaBJIAIOMINN 1
(baxTop 3BONIIOLIUN
‘12 HHOHOBOﬁ oTOO0p | H ‘
13 |[[TpucriocoOIeHHOCTh OPTaHU3MOB KaK 0.5
pe3yabTaT MUKPO3BOIIOIMHU. JITabopaTopHast
pabota «M3ydyenue apoMopdo30B u
UAMOalaNTalui Y pAaCTEHUN U JKUBOTHBIX)
14 |IIpumeps! npucocoONIeHUH Y OpraHu3MOB: 1 0.5
Mopdosiornueckue, PU3n0IOrHIeCKre,
OMOXHMMHUYECKUE, TOBEIEHYECKHUE.
JlabopaTtopHnast paborta «IIpucnocobnerus
OpPraHU3MOB U UX OTHOCHUTEIIbHAS
11E€JIECO00Pa3HOCThY
15 |Bun, ero KpuTepHH U CTPYKTYpa. 1 0.5
JlaGopaTopHnas pabota «CpaBHEHHE BUIOB 11O
MOP(OJIOTHUECKOMY KPUTEPUIO»
‘16 HCprKTypa BHJA ’ H ‘
17 |Bunoobpa3zoBaHue Kak pe3yibTaT
MUKPOIBOJTOIIH
‘18 HCBHSL MUKPOIBOJIOIIH U SMTUACMUAOIOTHI ’ H ‘
19 |MaxkposBomtonus. [laneonronornyeckue
METO/IbI U3YUYEHHUSI IBOTIOLIUN




/o

Tema ypoka

KonnuectBo yacoB

Bcero ||KonTpo
JTHHBIC
paboThl

[IpakTu
YeCcKHe
paboThl

Jarta
A3YYECHU
S

DIIEKTPOHHBIE
G poBbIe
oOpa3oBareibH
BI€ PECYPCHI

20

buoreorpaduyeckue METOAbI U3yUEHUS
IBOJIIOLIUN

21

DOMOPHOIOTHYECKHIE U CPABHUTEIIBHO-
MOP(}OIOTHUECKUE METO Bl U3YICHHUSI
IBOJIIOLIUH

22

MOJ'IeKy.]'IﬂpHO-FeHeTI/ILIeCKI/Ie, OHMOXHMMHYECKHUE
N MAaTCMAaTUUICCKHUEC MCTOAbI U3YUCHU A
OBOJIIOIIMH

23

OO0111e 3aKOHOMEPHOCTH 3BOJTIOIHH H

24

AnantuBHas paauanus. HepaBHOMEpHOCTh
TEMIIOB DBOJIIOLIUU

25

Hay4HbIe THITOTE3bI IPOUCXOXKICHUS KU3HU
Ha 3emiie

26

,Z[OHayT-IHI)IG MMPEACTABJICHUA O 3apOKACHHUU
KHU3HHU

27

HOCHOBHHG OTallbl HeopraHquCKOﬁ 3BOJIFOIINH H

|

|

|

|

28

HFI/IHOTG?;I)I 3apOKACHUA )KU3HU H

|

|

|

|

29

HcTopus 3eMiau 1 METO/1bl €€ U3YUEHHUS.
JlaGopatopHas pabota «/3yueHue u onucanue
HCKOMAeMbIX OCTAaTKOB JIPEBHUX OPraHU3MOB

0.5

130

HHaqam,HLIe 3TaIbl OPraHUYECKOU 3BOJIFOLIUN H

|

|

|

|

31

HSBOJHOLII/I;I 9YKapuoT H

|

|

|

|

32

OCHOBHBI€ 3TaIlbl HBOJIOLUHN PACTUTEILHOTO
mupa. [Ipaktuueckas padbora «M3yuenue
0COOEHHOCTEH CTPOeHUs PACTEHUH Pa3HbBIX
OTAETIOB»

0.5

33

OCHOBHBIE ITaIIbI OBOJJIIONUHA JKUBOTHOI'O MHUpa ‘

34

OBoumonus KUBOTHBIX. [IpakTHueckas pabota
«M3yueHne ocoOEHHOCTEN CTPOEHUS
MO3BOHOYHBIX KUBOTHBIX)

0.5

35

PazButue xxu3HM Ha 3eMJie 1o 3paM U
nepuoiaM

36

MaccoBslie BBIMUPAHUA — DKOJIOTHYCCKHE
KPHU3UCHI IPOLIJIOTO

37

CoBpeMEHHBIN IKOJIOTUYECKUNA KPU3UC, €ETO
0COOCHHOCTH

38

CoBpeMeHHas cucTeMa OpraHu4eckoro
IPOILIOTo

39

OCHOBHBIE CUCTEMAaTUYECKHE IPYIIIBI

OpraHU3MOB

HAHTpOHO.HOFI/ISI — HayKa O 4eJIOBEKE H

[EEN




/o

Tema ypoka

KonnuectBo yacoB

Bcero

Kontpo
JTHHBIC
paboThl

[IpakTu
YeCcKHe
paboThl

Jarta
A3YYECHU
S

DIIEKTPOHHBIE
G poBbIe
oOpa3oBareibH
BI€ PECYPCHI

41

PazButne HpeI[CTaBJ'ICHI/Iﬁ O IIPOUCXOXKICHUN
YCJIOBCKAa

42

MecTo yesioBeka B CUCTEME OPraHu4IeCKOro
mupa. JlaboparopHas pabora «3ydenue
0COOCHHOCTEH CTPOCHHSI CKEJIETa YeIOBeKa,
CBSI3aHHBIX C TIPSAMOXO0XKICHUECM)

0.5

HI[BI/DKymHe CHJIBI aHTPOIIOTEHE3A

44

CooTHoIIeHHE OMOJIOTUIECKUX U COITUATBHBIX
(bakTOpoB B aHTPOMOreHe3e

[EEN

145

HOCHOBHHG CTaluy aHTPOIIOICHE3a

|

|

|

146

HHaneoreHeTHKa U NaJIeOr€HOMUKA

|

|

|

47

HQBOJHOIII/IH COBPCMCHHOT'O YCJIOBCKA

48

Uenoseueckue packl. [Ipaktuyeckas pabora
«M3yueHune 3KOIOTHYECKUX aJanTaiun
YyeJI0BEKa»

R~ -

0.5

149

HMG)K,I[I/ICHI/IHJII/IHapHLIC MCTOJbI AHTPOIIOJIOTUH H

|

|

50

H3ap0>Kz[eHHe H Pa3BUTUC DKOJIOTHH

|

|

|

51

Metoapl skonoruu. JlaboparopHas pabora
«I/I3yquI/Ie METOAO0B SKOJIOTHYCCKUX
HUCCIIENOBaHUI

0.5

52

3HaueHne YKOJIOTNYECKUX 3HAHUN IS
yejJoBeKa

Okonoruyeckue GakTopsl

54

Abunotnueckue paxkropsl. CBeT Kak
sKosiornueckuit ¢pakrop. JlabopaTopHas
pabota «BpIsBIEHHE TPUCTIOCOOIECHHH
OPTraHU3MOB K BIIUSTHUIO CBETa»

0.5

55

AbuoTtnueckue (axropsl. Temneparypa kak
skosoruueckuit paxrop. Jlaboparopuas
pabota «BpIsiBIeHNE TPUCTIOCOOIECHHIHA
OpTaHHU3MOB K BJIMAHHUIO TEMIICPATYPHI»

0.5

56

AbGuotnueckue ¢pakTopbl. BraxHoCTh Kak
sKosoruueckuit gpaxrop. JlaboparopHas
paboTa «AHATOMHYECKHE OCOOEHHOCTH
pacTeHHi U3 pa3HbIX MECT OOUTAHUS»

0.5

57

HCpe;[LI 0o0UTaHUSI OPraHU3MOB

|

|

58

HBHonoqueCKHe PUTMBI

|

|

59

H}KI/ISHeHHHe (bopMbI OpraHu3MOB

60

HBHOTquCKHe (bakTopbI

|

|

|

|

61

3HaueHne OMOTUUECKUX B3aUMOIEUCTBUM IS
CYILLIECTBOBAHMS OPIaHU3MOB B CpELE
oOHuTaHus

A




Ne
/o

Tema ypoka

KonnuectBo yacoB

Bcero

Kontpo
JTHHBIC
paboThl

[IpakTu
YeCcKHe
paboThl

Jarta
A3YYECHU
S

DIIEKTPOHHBIE
G poBbIe
oOpa3oBareibH
BI€ PECYPCHI

HBKOJ’IOFH‘I@CKI/IC XapaKTCPUCTHUKU IMOMMYJIALUN

|

|

63

OcHOBHBIE TIOKA3aTENN NOMYJIALINN:
YK CJIEHHOCTb, INIOTHOCTb, BO3PACTHAs U
110JIOBasi CTPYKTYypa

64

OCHOBHBIC ITOKa3aTCIIN MOITYJIAINA
POXIAAEMOCTD, IIPUPOCT, TEMII POCTA,
CMCPTHOCTbH, MUT'pAllUU

65

H3K0ﬂomqecxaﬁ CTPYKTYpa NOIYJISALUN

66

HI[I/IHaMI/IKa MONYJISILAN U €€ PEeTyIsIus

|

67

KpI/IBHe pOCTa YUCJICHHOCTH IIOITYJIAINH.
KpI/IBI)IG BbDKUBaHUA

68

Dkonornyeckas Humia Bujaa. JlaboparopHast
pabota «IIpucrnocobiaeHus ceMsiH pacTeHHH K
pacCeICHUIO

0.5

69

‘BI/II{ KaK CHCTEMA IMOIYJISLHI

70

3aKOHOMepHOCTI/I INOBCACHUA 1 MI/II‘paI_[I/Iﬁ
JKHUBOTHBIX

71

HCoo6meCTB0 OpraHu3MoB — OMOILIEHO3

72

H3KOCI/ICTeMa KaK OTKpBITasi CUCTEMaA

|

73

KpyroBopot BeniecTs 1 OTOK 3HEPTUHU B
HKOCUCTEME

N

74

HOCHOBHHG IIOKa3aTCJINn 5KOCHUCTECMBI

75

H3KOJ'IOFI/111€CKI/16 UpaMUIbI

|

76

HI/I?»MGHCHI/I}I COO6IJ_ICCTB — CYKIeCCUuun

|

77

ITpuponHbIE SKOCUCTEMBI. DKOCUCTEMBI 03€P U
peK. DKOCUCTEMBI MOPEH 1 OKEaHOB

Y il

78

[IpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI TYHJIP,
JIECOB, CTEIIEH, ITYCThIHb

79

HAHTpOHOl"eHHBIe 9KOCHUCTEMbBI

80

Ypb6oskocuctemsl. [IpakTrueckas pabota
«3yueHue u onucanue ypooIKOCUCTEMBD»

0.5

81

3aKOHOMEPHOCTH POPMHUPOBAHUS OCHOBHBIX
B3aMMO/JICUCTBUI OPraHU3MOB B 3KOCUCTEMAX

82

MexaHu3Mbl BO3ECHCTBUS 3arpsI3HEHUI
Pa3HBIX THIOB Ha CYOOPTaHU3MEHHOM,
OPraHU3MEHHOM, NONYJISIHUOHHOM U
PKOCUCTEMHOM YPOBHSIX

83

buocdepa — oOuiernianerapHas 060104Ka
3emun

84

HquHne B. U. Bepranckoro o 6uocdepe

‘85 H3aK0H0MepHOCTH CYIIECTBOBaHUS OHOCHEpHI H




No Tema ypoka KonnuectBo wacoB ‘ Hara || DnexkTpoHHbIE
n/n Beero |[Kontpo |[[Tpaxru| H3yuenu ||  uudpossre
neHbe || veckue S oOpa3oBareibH
paboTHI || paboTHI BIC PECYPCBI
86 ||[KpyroBopOTHI BEIIECTB B OMOTCOXUMUYECKHE 1
IIUKJTBI
87 |3onanpHOCTH OMOChephl. OCHOBHBIE OMOMBI 1
CyUIH
‘88 HYCToﬁqHBOCTb ouocdepsl H 1 H H H H
‘89 H9KOJ10r1/1qecxne KPHU3UCHI M UX TPUYUHBI H 1 H H H H
‘90 HB03I[eI710TBHe yesloBeKa Ha buochepy H 1 H H H H
91 ||AHTpONOTEHHOE BO3/ICHCTBHE HA 1
paCTUTEIIbHBIN U )KUBOTHBIN MU
52 [ Oxpasa mpupons | I I
93 ||OcHOBHBIE IPUHIHUIIBI YCTOWYMBOTO PA3BUTHUS 1
YeJI0BEYECTBA U MPUPOJIBI
94 ||PanimoHaIEHOE MIPUPOIOIONH30BAHNE U 1
COXpaHEHHE OMOJIOTHYECKOTO pa3Ho00pas3us
3emiu
95 ||O606mmeHne o TeMe «MUKPOIBOIIONHUS U € 1
pE3yJIbTaThI»
96 ||O6006meHue Mo TeMe «MaKpOIBOIIOIUS U €& 1
pE3yIBTATHI»
97 ||O6o006menue no reme «IIpoucxoxaenue u 1
pa3BUTHE KU3HU Ha 3eMIIe»
98 ||0606menue o Teme «IIporucxoxacHme 1
YeJ0BEKa — aHTPOIIOT€HE3»
99 ||O6o0meHne Mo TeMe «IKOJIOrus — HayKa o 1
B3aWMOOTHOIICHHUSX OPTaHU3MOB)
10 ||O606mmenue no reme «OpraHu3Mbl U cpesa 1
0 |[oOuTaHus»
10 ||O000Omenne Mo TeMe «DKOIOTH BUNOB U 1 1
1 |momynsmmii»
10 ||O6o6mmenue no teme «buochepa — 1
2 |[rmoGambHAst SKOCHCTEMAY
OBUIEE KOJIMYECTBO YACOB I10 102 3 7.5
I[MTPOI'PAMME

ITPOBEPAEMBIE HA EI'S 110 BUOJIOI'MA TPEBOBAHUS K PE3YJIbTATAM OCBOEHMA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI CPEJHETO OBIIETO

OBPA30OBAHUA




Kon
NpoBepPsIEeMOro
TpedoBaHMSI

IIpoBepsiemble TPeGOBAHHUS K PeIMETHBIM pPe3y/JbTATaM O0CBOEHUS!
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero o0pa3zoBaHus

CdopMupoBaHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B ()OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOH KapTHHBI MHpa, B
MO3HAHUM 3aKOHOB TMPUPOJIbl U PEIICHUU >KU3HEHHO BaXXHBIX COLUAIBHO-
TUYECKHUX, SKOHOMHUYECKUX, IKOJOTMYECKHX MPOOJIEM YEIOBEUYECTBA, a TAKKE B
pEIIeHNH BOIPOCOB PAlMOHAIBLHOTO MPUPOJIONOIL30BaHUs, B (HOPMUPOBAHUU
[IEHHOCTHOTO OTHOLIICHHS K TPUPO/IE, OOIIECTBY, YEIOBEKY; O BKJIaJ€ POCCUHCKUX
1 3apyOEKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTHUH

Bnanenue cuctemoii 3HaHMII 00 OCHOBHBIX METOJAaX HAyYHOTO IIO3HAHUA,
UCTIOJIb3YEMBIX B OMOJIOTHUECKUX MCCIIECTOBAHMSIX )KUBBIX OOBEKTOB U IKOCHUCTEM
(omucanue, U3MepeHHe, MPOBeICHHE HAONIOACHUIN); CIOcO0aMU BBIABICHUS U
OLICHKHM aHTPOIIOI'€HHbIX U3MEHEHUH B IPUPO/IE.

YMeHue BbIIBUTaTh TUIIOTE3bI, TPOBEPSATH UX HKCIIEPUMEHTATbHBIMU CPEICTBAMH,
bopMyupys 1eNIb UCCICAOBAHMS, aHATU3UPOBATH MOJYYEHHBIE PE3YNbTaThl U
JIeNIaTh BBIBOJIBI.

BrisiBieHre 3aBUCHMOCTH MEX]y HCCIEAyeMbIMH BEIUYMHAMHU, OOBSICHEHUE
MOJTYYEHHBIX PE3yJIbTaTOB W (HOPMYIMPOBAHHE BBIBOJIOB C HCIOJIB30BaHUEM
HAy4YHbIX MOHSITHI, TEOPUI U 3aKOHOB

YMeHue BIIAJICTh CUCTEMOM OMOJIOrMYECKHUX 3HaHUM, KOTOpast
BKJIIOYAET: OCHOBOIIOJArarolye OMOIOrHueCKUe TEPMUHBI U TOHATUS (KU3HB, KIIETKA,
TKaHb, OpraH, OPraHW3M, BWJ, TMOIYJSAIMA, SKOCHCTeMa, OHOIeH03, Ouocdepa;
MeTaboJI3M, FOMEOCTa3, KIETOYHbIi UMMYHHUTET, OMOCHUHTE3 Oelka, OMOMOIMMEpHI,
JMCKPETHOCTh, CAMOPETYJISALMS, CAMOBOCIPOU3BEICHUE, HACIIEICTBEHHOCTh, N3MEHYH-
BOCTb, 3HEPr03aBUCUMOCTb, POCT U Pa3BUTHE);

Oouonornyeckue Teopuu: kierouHas Tteopus T.IlIBanna, M. Illneiinena,
P. BupxoBa; kioHapHO-cenekTuBHOro uMMynurera [1. Dpnux, .M. Meunukosa,
XpPOMOCOMHasi TeopHsl HaciencTBeHHocTH T. Moprana, 3aKOH 3apOJBIIIEBOTO
cxoactBa K. bapa, sBomtonmonnas teopus Y. JlapBuHa, CHHTETHYECKass TEOPUS
IBOJIOIMM, Teopus aHTpororeHesa Y. JlapBuHa; Teopust OuoreoueHosa
B.H. Cykauéa; yuenue H.W. BaBuioBa o ieHTpax MHOrooOpa3us 1 MpouCcXoxKie-
HUS KyNbTYpHbIX pacreHudl, yueHne A.H. CeBepuoBa o myTsAX W HaIpaBJICHUAX
sBomonny, yuenue B.J. Bepuaackoro — o 6uocdepe);

3aKOHBl  (egMHOOOpa3us TOTOMKOB TIEpBOTO  MOKOJEHHUS, pacLICIUICHUS
IIPU3HAKOB, HE3aBUCUMOTI'O HACJIEIOBaHMs NTPU3HAKOB ['. Mennens; cuenieHHoro
HACJIEeIOBaHKWS IIPU3HAKOB W HAapylleHHs cLeruieHus reHoB 1. Moprana;
TOMOJIOTHYECKUX PSAJOB B HaclieACTBeHHOW m3meHunBoctH H.M. BaBunosa; re-
HeTuuyeckoro paBHoBecus k. Xapau u B. BaiinGepra; 3apojblieBoro cxoacTsa
K. bapa; Ouorenernueckuii 3akon . 'exkens, ®. Miomepa);

MPUHIINIIBI (YUCTOTHI FaMET, KOMIUJIEMEHTAPHOCTH);

npaBuia (MuanmyMa FO. JInbuxa, 3K0JI0rHaecKoi mupaMuIbl Yrcell, 0MoMacChl U
DHEPIHHn);




Kon
NpoBepPsIEeMOro
TpedoBaHMSI

IIpoBepsiemble TPeGOBAHHUS K PeIMETHBIM pPe3y/JbTATaM O0CBOEHUS!
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero o0pa3zoBaHus

runore3bl (koamepBatHor A.W. Omapuna, nepBuuHoro OymboHa J[k. XonmeiiHa,
mukpochep C. Dokca, pubozuma T. Yek)

YMeHue pemarh MOUCKOBbIC OWOJIOTMYECKHUE 3a/a4yd; BBISBISATh MPUYUHHO-
CIIEICTBEHHBIE CBSI3U MEXKIY UCCIEIYEMbIMU OHOJIOTHUYECKUMU OOBEKTaMH,
MIPOLIECCAMU U SIBJICHUSIMU; JIENIATh BHIBOJIbI M IPOTHO3bI HA OCHOBAHUU TTOJTYYE€HHBIX
PE3YJIbTATOB;

COCTaBJISITh TEHOTUITUUECKUE CXEMbI CKPEITMBAHUS JIJIsl PA3HBIX TUIIOB HACIIEIOBAHUS
MPU3HAKOB y OPTaHU3MOB, COCTABISTh CXEMbl IIEpEHOCAa BEIECTB U OSHEPIUU
B DKOCHCTEMax (IIeMH MUTAHWS, TUIICBBIC CETH)

YMeHue yCTaHaBIMBAaTh B3aMMOCBS3M MEXAY CTPOCHHMEM U (DYHKIMSIMHU:
OpraHOMJIOB, KJIETOK pa3HBIX TKAaHEH, OpraHaMM M CHUCTEMaMU OpPraHoB Yy
pacTeHUi, )KUBOTHBIX U YEJIOBEKa; MEX]y dTarmamMu oOMeHa BEIIeCTB; dTarnaMu
KJICTOYHOTO IIMKJIa ¥ )KU3HESHHBIX ITUKJIOB OPTraHU3MOB; 3TallaMU SMOPHOHAIBHOTO
Pa3BUTHUS; TCHOTUIIOM U ()eHOTUTIOM, (PEHOTUTIOM U (PaKTOpPaMHU CPebl OOUTAHUS;
MpoLeCCaMH ABOJIIOIMMY; JBMXYIIUMU CHJIAMH aHTPOIIOT€HE3a; KOMIOHEHTaMU
pa3IMYHBIX YIKOCHCTEM U MPUCIIOCOOJICHUSIMU K HUM OPTaHHU3MOB

YMeHue BhIACIATh CYILICCTBCHHBIC ITPHU3HAKU:

CTPOCHUA BUPYCOB, KIICTOK IIPOKApUOT H OYKApUOT, OAJHOKIICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOT€OLIEHO30B, IKOCUCTEM U Ouocdepsl;
CTPOEHHMsSI OPraHOB ¥ CUCTEM OPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA; IIPOLIECCOB
KU3ZHEJEATENIbHOCTH, MPOTEKAIOIINX B OPraHU3MaX PacTeHHi, )KUBOTHBIX M 4Ye-
JIOBEKa; OMOJIOTHYECKUX TPOIEeCcCOB: oOMeHa BemiecTB (Merabonu3m), uHGOP-
MaIii U TIPEeBpaIIeHHUS YHEPTUH, OPOKEHUs, aBTOTPOPHOTO U TeTepoTPOoPHOTrO
TUTIOB TWTaHUs, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEil03a, raMeTOreHe3a,
sMOpHOreHe3a, MOCTAIMOPUOHATFHOTO Pa3BUTHUSA, PA3MHOXKECHHS, WHINBUAYalb-
HOTO DPa3BUTHS OpraHu3Ma (OHTOT€HE3a), B3aUMOJEHCTBUS I'€HOB, IeTepO3HUCa;
NeMCTBUI  HCKYCCTBEHHOIO OTOOpa, CTaOWIM3HMPYIOLIEro, JBUXKYIIETO H
Pa3phIBAIOIIEr0 €CTECTBEHHOrO0 0TOOpa; ajlIONaTpuYecKoro U CUMIATPUUYECKOTO
BUI000pa30BaHUS; BIUSIHUS ABMKYIIHUX CHJI SBOJIIOIIMH Ha TeHO(MOHT TTOMYIISALINN;
PUCTIOCOOIEHHOCTH OPTaHU3MOB K cpejie 00UTaHus, Yepe0BaHUs HallPpaBJIEHUI
HBOJIFOLIMK; KPYTOBOPOTA BEMIECTB M TOTOKA SHEPTUU B DKOCHCTEMAX

ChopMupOBaHHOCTh YMEHHS BBIIEIATH CYIIECTBEHHBIE NPU3HAKU BHUPYCOB,
KJIETOK IMPOKApUOT n 9YKapHuoT, OTHOKJICTOYHBIX 1 MHOTOKJICTOYHBIX
OpIraHU3MOB, BUJIOB, O1oreoeH030B u 9KOCUCTEM;
O0COOEHHOCTH TPOIIECCOB OOMEHa BELECTB M NPEBPAIICHUS SHEPTUU B KIIETKE,
¢doTocuHTE3a, INIACTHYECKOTO U SHEPreTUYECKOro 0OMeHa, XeMOCHHTEe3a, MUTO34,
MeH03a, OIUIOAOTBOPEHUS, PA3BUTHUS M Pa3MHOXKEHUS, MHAWBUIYAJIbHOTO pPa3-
BUTHSI OpraHuM3Ma (OHTOreHe3a), OOpbOBl 3a CyIIECTBOBAHUE, €CTECTBEHHOIO
otbopa, BUI000pa30BaHus, MPUCTIOCOOIEHHOCTH OPTaHU3MOB K Cpelie OOUTaHus,
BJIMAHUA KOMIIOHCHTOB 3KOCUCTEM, AaHTPOIIOTCHHBIX N3MEHEHNH B DKOCHCTEMax
CBOEH MECTHOCTH, KpYrOBOPOTa BEUIECTB U NMPEBPAIICHUS SJHEPTUH B OHocepe

YMenue HUCIIOJIB30BaTh COOTBCTCTBYIOIIINC APTYMCHTBI, 6I/IOHOTI/I‘-ICCKYIO
TEPMHUHOJIOTUIO 1 CUMBOJIMKY JJIsI AOKa3aTCJIbCTBA POACTBA OPraHU3MOB PA3HBIX
CUCTCMATUYCCKUX TI'pylIl; B3aMMOCBIA3HW OpPraHu3MOB U CPCHbL O6I/ITaHI/I$I;




Kon
NpoBepPsIEeMOro
TpedoBaHMSI

IIpoBepsiemble TPeGOBAHHUS K PeIMETHBIM pPe3y/JbTATaM O0CBOEHUS!
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero o0pa3zoBaHus

€IMHCTBA YEJIOBEUYECKUX pac; HEOOXOIMMOCTH 310POBOTO 00pasa >KU3HHU, COXpa-
HEHHMS pPa3HOOOpa3us BUIOB M OSKOCHUCTEM KaK YCIOBUS COCYIIECTBOBAHHS
HPUPOJIBI M YETIOBEYECTBA

VYMeHHe KpUTHYECKH OIEHUBATh MH(POPMAIMIO OHMOJOTMYECKOTO COJEPIKAHUS;
UHTEPIPETHPOBATh ITUYECKHUE AaCMEKThl COBPEMEHHBIX HCCIEIOBaHUN B
9 Ouonornu,  MeOUIMHE, OWMOTEXHOJIOTMH;  paccMarpuBaTh  IJI0OAIbHbIE
9KOJIOTHYECKHE TTPOOIEMBbI COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOUICHUIO K HUM
COOCTBEHHYIO MO3ULINIO

INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, ITIPOBEPAEMBIX HA EI'3 I10 BUOJIOT'U

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 bronorns xak HayKa. JKuBnle cuCcTeMBI B UX HN3YUCHHUC

CoBpemeHHas Ouonorus — KOMIUIEKCHasI HayKa. buonorunyeckue HayKu
U u3y4aeMble UMM TpobOnembl. DyHIaMeHTalbHbIC, NPUKIAJHBIE M ITOMCKOBHIE Hay4HBIC
UCCIIEIOBaHMsI B OMOJIOTHH.

11
3HaueHue OWONOTMH B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHHBI MHpa.
[Tpodeccun, cpszanHble ¢ Ouosorueil. 3HaueHHe OMOJOTMM B NMPAKTUYECKOH AeATeNbHOCTH
YeJI0BEKA: MEJIMIIMHE, CEJIbCKOM X0351CTBE, IPOMBIIIEHHOCTH, OXPaHE IPUPOBI

JKuBble cucTeMBl Kak IpeaMer u3ydeHust Owmonornu. CBOWCTBA KHMBBIX CHCTEM: EIHHCTBO
XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U IEIOCTHOCTb, CJIOXXHOCTb M YHOPSAAOYEHHOCTb
CTPYKTYPBI, OTKPBITOCTh, CAaMOOPTaHU3AaIMs, CAaMOBOCIIPOU3BENICHHE, Pa3Ipa)kKUMOCTh, W3MEH-
YUBOCTb, POCT U Pa3BUTHE.

1.2
YpoBHM OpraHU3allH )KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIN, OPraHU3MEHHBIN,
HOMYJSMOHHO-BUOBOM, 3KOCHCTEMHBIN (OuoreoneHotnueckuit), O6uocdepnsiid. Ilpoueccst,
NPOUCXO/SIIAE B JKUBBIX cHucreMax. OCHOBHBIE MpPH3HAKH JKWBOro. JKW3HB Kak Qopma
CYIIECTBOBaHUS MaTEpPHH

Metonpl Ouosnornyeckor Haykuw. HaOmroneHue, m3mMepeHue, SKCIEPUMEHT, CHCTEMaTH3aIlus,
MetaaHanus. [lonsTue o 3aBUCcHMOI U He3aBUCUMOM nepeMeHHoM. [llanupoBaHue s3KcepruMeHTa.
[TocranoBka u mpoBepka runore3. Hynesas runoresa. [lonarue BbIOOpKH U €€ TOCTOBEPHOCTD.
Pazbpoc

B Owmosormueckux naHHBIX. OIleHKa JOCTOBEPHOCTH TIOJYYECHHBIX pe3yiabTaToB. [IpuunHbI
MCKQ)KEHMSI pe3yJIbTaTOB HKCIIepUMeHTa. [IoHsTHE CTATUCTUYECKOTO TeCTa

13

2 Kinerka xak Omosornueckas cucremMa

Knetka — cTpykTypHO-(yHKIIMOHANIbHAS €IMHUIA )KUBOTO. VicTopust OTKpBITHS KIETKU. PaGoThl
P.I'yka, A. JleBenryka. Knerounas teopus (T.IlBann, M. Ulneiinen, P. Bupxos). OcHoBHBIE
21 ITOJIOKEHUST COBPEMEHHOM KJIETOYHON TEOPHUHU.

MeTo/1bI MOJIEKYIISIPHOM U KJIETOYHON OMOJIOTHN: MEKPOCKOMHS, XpoMaTorpadus, nekrpodopes,
METOJ MEYEHBIX aTOMOB, In(epeHInaIbHOE HEHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHHE KIETOK




Kon

2.2

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

XHAMHYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIBTPAaMHUKPOIJIEMEHTHI. Boxa u €€ poip Kak
pacTBOPUTEIIA, pEareHTa, y4acTHe B CTPYKTYPUPOBaHUM KIIETKH, TEIUIOPEryIsuul. MuHepanbHble
BEIIIECTBA KJIETKH, UX OMOJorHuecKas poiib. Poib KaTHOHOB M aHMOHOB B KIIETKE.

buonornueckue momuMepsl. benkn. AMHUHOKHCIOTHBIN cocTaB OelkoB. CTPYKTypbhl OCIIKOBOM
mosekynbl. [lepBuuyHas cTpykTypa Oenka, TENTUAHAs CBsI3b. BTopu4Has, TpeTHYHAs,
yeTBepTUYHAs CTPYKTyphl. JleHatypanus. CoiictBa OenkoB. Knaccudukamms OenkoB. buo-
Jgoruyeckue QyHKIH OEITKOB.

VYraeBoasl. MoHOcaxapuabl, AUCAXapPHJIbL, OJUTOCaxapuibl M monucaxapuiasl. OOmui 1uian
CTpOEHUs U (PU3NKO-XUMHUYECKHE CBOMCTBA yIi1eBOA0OB. bruonornueckue GpyHKIMM yrieBoA0B.

Jlunuer. IunpodunsHO-rHAPOPOOHBIC CBOMCTBA. Knaccudukamms
aunuaoB. Tpurnunepuasl, Goconnumuabl, BOCKH, CTepouIbl. bronornueckue byHKIMN
murmuaoB.  OOmme cBoicTBa OWMOJIOTMYECKMX MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K

CaMO3aMbIKaHHWIO, ITOJIYITPOHUIIACMOCTD.

Hyxneunossie kucnotsl. JJHK u PHK. Ctpoenne nykiennoBbix kuciaot. Hykneorunst. [Ipunmun
kommiementapoctu. [lpasuno Yapradpda. Crpykrypa JHK — naBoifiHas compains.
Mectonaxoxaenue u ouonorunueckue pyakiuu JHK. Bunst PHK. ®ynkuuu PHK B kietke.

Crpoenune Monekynbsl AT®. Makpospruyeckue cBsizu B Moisiekysie AT®. buonornueckue
¢ynkunu AT®. BoccTaHoBIEHHBIE IEPEHOCUUKH, X QyHKINH B KiieTke. CexBeHnponanue JHK.

CtpyktypHast Ouonorus: OHMOXUMHYECKHME W OMO(pU3MYEeCKHe WCCIENOBaHUs CcOCTaBa H
MIPOCTPAHCTBEHHOU CTPYKTYPBhI OMOMOJIEKYIT

2.3

Tumbl KJICTOK: JSyKapuUOTHYeCKas © mpokapuotuueckas. CTpyKTypHO-(YHKIIMOHAIbHBIC
00pa3oBaHMs KIETKH.

Crpoenue npokapuoTuueckoi kieTku. Knerounas creHka Oakrtepuit u apxeil. OcoOeHHOCTH
CTPOEHUs reTepoTpoHOM U aBTOTPO(YHOM MPOKAPUOTUYECKHUX KJIETOK. MecTO U pojib MPOKAPHOT
B OMOLIEHO3aX.

CrpoeHve u (QYHKIIMOHUPOBAHHE OHYyKapuOTHUYeCKOM kierku. [lmazmaTuueckas MemOpaHa
(mnasmanemma). CrpykTypa miasMaThudeckoid MeMOpaHbl. TpaHCHOPT BeLIECTB uepes3
I1a3MaTHYeCKyI0 MeMOpaHny: naccuBHbIN (quddy3us, odneru€nnas qud¢ysus), akTUBHBIN (T1ep-
BUYHBIM U BTOPUYHBIN aKTUBHBIN Tpancnopt). [lonynponuniaemocts MemOpansl. Pabota HaTpuii-
KaJINeBOTO0 Hacoca. OHJIOIMUTO3: MHHOIMTO3, (arommuro3. IK301uTo3. KierouHas cTeHka.
CrpykTypa 1 GyHKIMH KIETOUHOM CTEHKH pacTeHH, TpHOOB.

Huronnazma. [wurozons. [urockener. JIBwkeHue uurToriazMbl. OpraHouibl  KIETKU.
OnxnomMeMOpaHHbIE OpraHOWABI KJIETKH: dHjomiazmMaTudeckas ceth (DIIC), ammapar [Nombmxw,
JU30COMBI, UX CTpoeHHe U (YHKIUU. B3amMOCBS3b OTHOMEMOpAHHBIX OPraHOWIOB KIIETKH.
Ctpoenue rpaHyiaspHoro petuxkyiayma. CHHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['mankuii (arpanynsipHbIi) SHIOMIIA3MaTHYeCKU peTukynyM. CekpeTopHast GyHKITUS
anmapara ['onspxu. TpaHcnopT BelecTB B KieTke. Bakyonu pacTuTenbHbIX KieToK. KiieTouHbIi
cok. Typrop.

HOHyaBTOHOMHBIe OpraHoOuAbI KIICTKHU: MUTOXOHAPHUH, IIIIACTUABI.




Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

Crtpoenue u GyHKIUU MUTOXOHJIpUM U miacTua. [lepBuuHbIe, BTOPHUUHBIE U CIIOKHBIE IIACTHIbI
(OTOCUHTE3UPYIONINX JYKAPUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JICMKOIUIACTHI  BBICIIMX
pacTeHuil.

HememOpanHnble opranoun el kiaetku CtpoeHue n GyHKIMN HEMEMOpPAHHBIX OPraHOMIOB KIIETKH.
PubGocombl. MukpodunameHTsl. Mpleunsie  KiIeTkd. Mukporpyoouku. Kietounsld 1eHTp.
CrpoeHue 1 IBU)KEHHE )KTYTUKOB M pecHHUYeK. MUKpoTpyOouku nuToruiasMsel. LleHTprosns.

Anpo. Obonouka siapa, XpOMAaTUH, KApUOILIa3Ma, SAPBIIIKY, UX CTpOeHUE U PyHKUUU. S nepHbIi
OenkoBbIil MaTpukc. [IpocTpaHCTBEHHOE PacIONOKEHUE XPOMOCOM B HHTEp(a3zHoM siape. benku
XPOMATUHA — TUCTOHBI.

Knerounsie BrmroueHus. CpaBHUTENbHAS XapaKTEPUCTHUKA KICTOK JYKapHOT (PacTHUTEIBHOM,
JKUBOTHOH, TPUOHOI)

2.4

AccuMWISIIMSL U AUCCUMWISILUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumbl oOMEHa BELIECTB:
aBTOTPOGHBIN U reTepoTpOoHbII. YuacThe Kuciopoia B 0OOMEHHbIX Ipolieccax. JHepreTuueckoe
oOecnieueHue kieTku: npespaiieHue AT® B oOMeHHBIX Ipoueccax. PepMEHTaTUBHBIN XapaKkTep
peakuuii kKieToyHoro Metadonuszma. OepMeHThl, UX CTPOCHUE, CBOWCTBA U MEXaHU3M JEHCTBUS.
Kodepmentsr. Otimynst (epMEHTOB OT HEOPTaHMYECKUX KAaTalu3aTOpPOB. BeNKH-aKTHBATOPHI
U O€JNKU-UHTUOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (EPMEHTATUBHBIX pPEAKIUMHA OT pPa3IUYHBIX
(bakTopoB.

IlepBrUuHBIl CHUHTE3 OpPraHMYEecKuX BewlecTB B Kierke. dorocunte3. Ponp xnopomiactoB B
nporecce porocuHTe3a. CBeToBas u TeMHoBas (asbl. [IpogykTuBHOCTH poTOCHMHTE3a. BiusHue
pa3IuuHbIX (PAKTOPOB HAa CKOPOCTh POTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A.

XemocuHTte3. Pa3HooOpa3ue OpraHu3MOB-XEMOCHUHTETHKOB: HUTPUPHUIMpYIOIIME OaKTepuw,
xKenez00aKkTepuu, cepodakTepuu, BOJOPOIHbIE OaKTeprH. 3HAaUEHNE XEMOCHHTE3a.

AHa’pobHble opraHusmbl. Buabsl Opoxenus. [IpoaykTel OpoKeHHS M HX HCIOJIb30BaHHUE
4eJI0BEKOM. AHa’pOOHBIE MHUKpPOOPTraHM3MBbl Kak OOBEKThl OMOTEXHOJOTMH U BO30YIUTENH
Ooe3Hen.

AspoOHBIE OpraHu3Mbl. JTallbl YHEpreTudeckoro oomena. [loaroroBurensHsblil atamn. [nukonus —
0ECKHUCIOPOAHOE paceINIEHHE TTTFOKO3bI.

Buonornyeckoe okucieHHe, WIM KJIETOYHOE JbIXxaHWe. Poilb MUTOXOHApPUI B mpoleccax
Oononormueckoro okucienus. lluknndeckne peaknmu. OxucnutensHoe (OCHOPHINPOBAHHE.
[IpeumymiectBa a’poOHOrO MyTH OOMEHa BEUIECTB Iepe] aHadpoOHBIM. D(p(HEKTUBHOCTH
SHEPreTH4ecKoro ooMeHa

2.5

Peakuuu marpudHoro cunresa. [IpyuHIuMN KOMIIJIEMEHTApPHOCTH B peakUsSX MaTPUYHOTO CUHTE3a.
Peanuzanus nacnenctBeHHoM nH(Gopmarun. ['enernueckuii kof, ero cBoiictBa. TpaHckpunms —
MaTPUYHBIN CUHTE3 PHK. [IpuHIHATIBL TPaHCKPHUIILUU: KOMIUIEMEHTAPHOCTb,
AHTUIApaIEIbHOCTh, ACUMMETPUYHOCTD. TpaHcisanus u e€ atansl. Ydactue TpaHcnopTHsix PHK
B OmocuHTe3e Oernka. YciaoBust OnocunaTesa oenka. Koauposanne aMmuHOKUCIOT. Pos pubocom B
O6uocuHTe3e OenKa.




Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

Opranuzanus TeHOMa y TPOKApUOT U 3YKAPUOT. Perynsius akTUBHOCTH T'€HOB Y MPOKAPHOT.
['mnore3a omepona (®. XKakob6, XK. Mano). Perynsanus OOMEHHBIX TMPOIIECCOB B KIIETKE.
Kiterounsiii romeocras.

Bupycel — HekieTouHble (OPMBI KU3HU U 00IHUraTHBIE Mapa3uThl. CTPOSHHUE MPOCTHIX U CII0KHBIX
BUPYCOB, PETPOBHPYCOB, OaKTEpHO(aros.

BupycHbie 3a00neBanus 4enoBeka, )XUBOTHBIX, pacteHuit. CIINI, COVID-19, coumnanbabie U
MEIUITUHCKHIE TPOOIEMBI

2.6

Knerounsnii nuki, ero nepuonasl u peryisanus. Matepdasza u Muto3. OcCoOOEHHOCTH MPOLIECCOB,
nporekaromux B uHTepdasze. IloaroroBka wietkn Kk  geneHuto. IIpecuHrernueckuit
(MOCTMUTOTUYECKHI), CHUHTETUYECKHM M IOCTCUHTETHYECKUN (IIPEMUTOTHYECKUH) MEPHObI
uHTepdasbl.

Marpuunbiii cuate3 JJHK — perukanus. [punnunel permkanun JIHK: koMieMeHTapHOCTb,
MOJTYKOHCEPBATUBHBIA ~ CHUHTE3, AaHTUIApAUIENbHOCTh. Mexanmsm  permmkauuu — JIHK.
Xpomocombl. CTpoeHue xpomocoM. Ternomepsl U Tenomepasza. XpOMOCOMHBIA HA0Op KIETKHU —
KapuoTull. JIMIIOUIHBIM M TaljoWIHBIA HAaOOpPBl XPOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.
[TonoBbIE XPOMOCOMBI.

Henenune kietku — Muto3. CTaguu MHUTO3a U MPOUCXOJISAIIME B HUX MPOLECCH. THUIBI MUTO3A.
Kapuokunes n uurokunes. buonornyeckoe 3HaueHne MUTO3a. Perynsius MUTOTUYECKOTO LIUKIa

kieTku. [Iporpammupyemas kietouHasi rudesnpb — aronTos.

CDYHKIII/IOHaJ'IBHaSI I€HOMHKa

Opranusm Kak OMoJIOrMyecKas cucTemMa

3.1

OI[HOKJ'IGTO‘IHBIG, KOJIOHHAJIBHBIC, MHOT'OKJICTOYHBLIC OPTraHU3Mbl U MHOT'OTKAHCBbLIC OPTraHU3MBbI.

@opMbl pa3sMHOXKEHHUs OpraHM3MOB: Oecrojoe (BKJIOYas BereTaTMBHOE) M MoJoBoe. Bumabl
0ecrooro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISILMS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pazmuoxenue. [lomoBeie knerku, wim rametsl. Meio3. Cranun meinosza. [loBenenue
XpoMocoM B Meio3e. KpoccnHrosep. buosmornueckuil cMbIca Meio3a M IOJIOBOTO IIpoLecca.
Meiio3 1 ero MeCTo B dKU3HEHHOM LIMKJIE OPTAaHU3MOB.

[TpenzaponpimieBoe pa3BuTHe. ['ameTorenes y >kuBOTHBIX. llojoBbie xene3bl. OOpazoBaHHe U
pasBuTHE MOJOBBIX KieToK. CnepmatoreHe3 M ooreHe3. CTpoeHHME MOJOBBIX KIIETOK.
OmooTBOpeHne W SMOpPUOHAIBHOE DPa3BUTHE XUBOTHBIX. CIOCOOBI OMIOJOTBOPEHUS: Ha-
py’)xHoe, BHyTpeHHee. [lapTeHorenes.

WupuBuayanbHOe pa3BUTHE OpraHu3sMoB (oHTorenes). Craaum sMOpuoOreHe3a >XKHUBOTHBIX (Ha
npumepe Jsrymkn). Ipobnenue. Tunsl apobnaenns. OcoOeHHOCTH JPOOIEHUS MIEKOIMUTAIOIIUX.
3apojpllieBble JTUCTKU (TacTpysisaius). 3aKkiagKka OpraHoB M TKaHEW M3 3apOJIbIIIEBBIX JHCTKOB.
B3anmHoe BiusHHE YacTeil pa3BUBAOLIETOCS 3apojbliia (AMOpHOHANbHAS MHIYKLHKS). 3aKiaaKa
IUIaHA CTPOEHHUS KUBOTHOTO KaK pe3ysbTaT UepapXUUeCKUX B3auMoJieiicTBU reHoB. BiusHue Ha
HIMOPUOHAILHOE Pa3BUTHE Pa3IMUHBIX (DAKTOPOB OKPYKAIOLIEH CPEJIBL.

Poct u pa3Butue xuBoTHBIX. [locTamMOpuoHanbHbIl mepuos. IIpsMoe W HempsMoe pa3BUTHE.
Pasutue ¢ meramopdo3om y Oecrio3BOHOYHBIX M IMO3BOHOUYHBIX JKMBOTHBIX. buosormueckoe




Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

3HAYCHUE MNPSAMOTO M HENPSMOIO PAa3BUTHUA, MX paclpocTpaHeHue B npupone. Tumbsl pocra
KHUBOTHBIX. PaKTOPBI PErYISIIUN POCTA KUBOTHBIX U YenoBeka. CTaauu MOCTIMOPHUOHAIBLHOTO
pa3BUTHUA y )KUBOTHBIX U 4eJIOBEKa. [leprnonbl OHTOreHe3a yenoBeka.

Pa3smuoxenne u paszButhe pacteHuid. ['ametodut u cmopodur. Meio3 B KU3HEHHOM ITHKJIE
pactenuii. ObpazoBaHue crop B npoliecce Meitoza. 'amerorenes y pactenuid. Omioi0TBOpEeHHE U
pa3BUTHE PACTUTEIBHBIX OpPraHu3MoB. [[BoilHOE OMIOAOTBOpEHHE Yy IIBETKOBBIX PACTCHUU.
OO6pa3oBaHue U pa3BUTHE CeMEHH. MeXaHU3MBbl PEryJsiiiid OHTOTeHEe3a Y PACTEHUI U JKMBOTHBIX

3.2

HCTOpI/IH CTAaHOBJICHUA W Pa3BUTHA I'CHCTHKH KAaK HAyKH. OCHOBHBIE T€HETUYECKHEC ITOHATHSA U
CHUMBOJEL. ['OMOJIOrUYHEIC XpOMOCOMBI, AaJJICJIbHBIC T'CHbI, AJbBTCPHATUBHLIC IIPHU3HAKU,
I[OMHHaHTHBIﬁ n pCHeCCI/IBHHﬁ IMPpHU3HAK, 'OMO3UI0Ta, IreTepo3urora, 4Yucrada JIMHHAI, FI/I6pI/II[I>I,
T'CHOTHII, (1)CHOTI/IH. OcHOBHBIE METOJAblI TCHCTUKH: FI/I6pI/IIIO.HOFI/I‘-I€CKI/II7I, HHTOHOFHHGCKHﬁ,
MOJ'IeKy.]'IHpHO-FeHeTI/ILICCKI/Iﬁ

3.3

Monorubpuaaoe ckpeunuBanue. [lepBoiii 3akoH MeHaens — 3aKOH €IMHOOOpa3us THOPHIIOB
nepBoro nokojeHus. [IpaBuno gomuHupoBanus. Bropoit 3akon MeHienss — 3aKOH paciIerIeHHs
npu3HakoB. lluTonormyeckne OCHOBBI MOHOTHOPHAHOTO CKpEUIMBaHMs. [ 'UIoTe3a YUCTOTHI
ramer.

AHaJ'II/IBI/Ipy}OH_IGG CKPCIIMBAHUC. HpOMC)KYTOqHLIﬁ XapaKTCp HaCJIICIOBaHUAI. PacmenneHHe
IMPU3HAKOB P HCIIOJIHOM JOMHWHHUPOBAHWH.

JurubpunHoe ckpemuBanue. Tperuil 3akoH MeHIens — 3aKOH HE3aBHCHMOTO HACIICIOBaHUS
npu3HakoB. [{uronoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIUBAHUSI.

CueruieHHOe HacienoBanue npu3HakoB. Pabotel T. Moprana. CiierieHHOe HaclieI0BaHUE TE€HOB,
HapyIICHUE CIETUICHUS MEXIy reHaMu. XpOMOCOMHAs TE€OpHsI HACIEeICTBEHHOCTH.

I'enernka  moua. XpOMOCOMHBIN MEXaHU3M ONpeneNIeHUuss  IOJIA. AyTOCOMBI
M TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TE€TEpOraMeTHBIN Moj. ['eHeTnyeckass CTpyKTypa
MIOJIOBBIX XpoMocoM. HacnenoBanue Npu3HaKkoB, CLETUIEHHBIX C I10JIOM.

I'enotunn kak uenoctHas cucrema. llnedorponuss — MHOXKECTBEHHOE JIEMCTBHE TI€HA.
MHOKeCTBEHHBI ayuienn3M. B3anMoeicTBUE HeEaUIeIbHBIX TI'€HOB. KOMIUIEMEHTapHOCTb.
Onucraz. [Tonumepus

3.4

BsaumoneiictBue reHotuna u cpeasl npu ¢opmupoBaHuM (eHoTura. M3MeHUYMBOCTh IMPU3HAKOB.
KauecTBeHHBIE M KOJIMYECTBEHHbIE NPU3HAaKU. BHIbl W3MEHUMBOCTHU: HEHACIEACTBEHHAs U
HACJIeICTBEHHAS.

MomudukanrionHas u3MeHYMBOCTb. Ponb  cpenbl B (OPMHUPOBAaHMM — MOJU(PUKAUOHHOMN
m3MeHunBocTd. Hopma peakumu mnpus3Haka. BapuanvoHHbBIM psii M BapualMOHHAs KpUBas
(B. Moranncen). CoiicTBa MOAN(DUKAIMOHHON N3MEHUYHBOCTH.

I'enoTHIIMUECKAs NI3MEHYNBOCTH. CBONCTBA FTEHOTUITNYSCKOM N3MEHYNBOCTH. Bu bl reHOTUIIMYECKOM
HU3MCHYMBOCTH: KOM6I/IHaTI/IBHa$I, MyTallMOHHAas.

KomOunaruBHass u3MeHYMBOCTh. Meio3 ¥ TMOJOBOW TpollecC — OCHOBAa KOMOMHATHUBHOM
U3MEHYMBOCTU. Pojib KOMOMHATHBHON M3MEHYMBOCTH B CO3JaHMU T€HETHUYECKOTO pazHOoOpa3us B
npejenax oHOro BU/a.
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MyTtanoHHas ”3MEHYUBOCTb. BUibl MyTanuii: FeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CTIOHTaHHbIE U
MHIyLMPOBAaHHbIE MyTallUu. SIIepHbIE U IUTOIIa3MaTHUeCKre MyTaluu. COMaTu4ecKUe 1 MOJI0BbIE
Mytauuu. llpuuvHbl BO3HUMKHOBEHMS MyTanuil. MyrtareHbl M WX BIHMSHHE HA OPraHU3MBbL
3aKOHOMEPHOCTH MYTALMOHHOI'O Ipoliecca. 3aKOH TI'OMOJIOTMYECKUX PSIIOB B HAcl€ACTBEHHOMN
n3menunBoctu (H.V. BaBuioB). BuesinepHas H3MeHUMBOCTD U HACIEACTBEHHOCTh

3.5

Kapuotun yenoBeka. MexayHapojHas mporpaMma HCCIEAOBaHHUS T'e€HOMa 4YesioBeka. MeTojbl
U3YYCHUS TEHETHUKM 4YEIIOBEKa: TI'eHEAIOTMYECKUU, OJIM3HEIOBBIM, [THTOTCHETHUYECKUH,
MONYJSLUOHHO-CTATUCTUYECKUH, MOJICKYJIApHO-TeHeThuueckuil. CoBpeMeHHOE OIpeeIeHre
T€HOTHIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHKE, TCHOTUIIMPOBAHUE, B TOM yucie ¢ moMouipio [11P-
aHanmza. HacnencTtBenHnbie  3a0ofieBaHUsl  4YeloBeKa. [ ©HHBIE U XPOMOCOMHBIC —OO0JIe3HU
yeJoBeKa. boie3Hn ¢ HaciIeACTBEHHOM MPEeApacloioKeHHOCThIO. 3HAYEHUE MEIUIIMHCKON
TEHETUKU B TMPEAOTBPAIICHUU M JICYCHHH TEHETWYECKUX 3a0ojeBaHUil 4enoBeka. CTBOJIOBBIC
KJIETKU

3.6

JloMecTukanus U cenekuys. 3apoKACHUE CEelIeKUMHM U JoMecTukanuu. Yuenue H.M. BaBuiosa o
LEHTpax MPOUCXOKICHNUS U MHOrooOpasusi KyJlIbTypHBIX pacTeHHil. Poib cenekuuu B co3gaHuu
COPTOB pacTeHUi U NOpoA XHUBOTHBIX. CopT, MOpoAa, ITAMM. 3aKOH I'OMOJIOTUYECKHUX PSNOB B
HaclnencTBeHHOM n3MeHunBocty H.M. BaBuiosa, ero sHaueHue Jiist CeJIEKIIMOHHON pabOThI.

MeTopl cenekioHHo# paboThl. ickyccTBEeHHBIN OTOOP: MacCOBBIM U MHAMBUAYAIbHBIN. DTarbl
KOMOWHAIIMOHHOW CeJIeKIHH. VcripiTaHue MPOU3BOIUTENCH 1O TOTOMCTBY. OTOOP 110 T€HOTHITY C
MOMOIIIBIO OLIEHKH (DEHOTHIA MOTOMCTBA ¥ OTOOP 1O TeHOTHITY C oMol ananuza JIHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJ| CENIEKIIMOHHOM paboThl. PaguanMoHHbBIIN 1 XUMUYECKHIt
MyTareHe3 Kak HCTOYHUK MyTallli y KyJIbTYpHBIX (OpM OpraHu3MoB. Mcronp30BaHre TEHOMHOTO
penakTHpoBaHUS U MeTo/10B pekoMOuHaHTHBRIX JIHK 17151 momyueHust ucXoqHOro MaTepuana Jijis
CEJICKITHH.

[MTonyuenne nmonmIuTonI0B. BHYTpHBHIOBasS THOpHIM3AIWs. BIM3KOPOICTBEHHOE CKPEIMBAaHHUE, WITH
uHOpumuHT. HeponacTBeHHOE CKpeliMBaHWe, WM ayTOpuauHr. ['eTepo3uc M ero MpUYMHBL
Hcnonb3oBanue rerepo3uca B cenekimu. OtnanénHas rubpummsanys. [Ipeomonenne Oecrutomust
MEKBHJIOBBIX THOPHIOB. JIOCTHIKEHUS CENEKIIMH PACTEHUI U >KUBOTHBIX

3.7

OOBEKTB, UCHONB3yeMble B OHUOTEXHOJIOTMHM, — KJIETOYHbIE W TKAHEBBIE KYJIBTYPHI,
MUKPOOPTaHU3MBI, HMX XapaKTepUCTUKa. TpaauiMoHHas OHOTEXHONOTHS: XJjeOoIeueHue,
MOJIy4E€HHE KHCIOMOJIOUYHBIX MPOIYKTOB, BHHOJENNE. Mukpoouonoruueckuii cuate3. OOBbEKThI
MUKPOOHOIOTUYECKIX TEXHOJIOTHH. [IpousBoncTBo Oenka, AMUHOKHCIIOT u
BUTAMHUHOB. VICKYCCTBEHHOE OILUTOJOTBOPEHUE. PEKOHCTPYKIMS SIMIEKIETOK W KJIOHHPOBAHHE
JKMBOTHBIX. METO/ TPaHCIUIAHTALUHU JI€P KIETOK.

XpoOMOCOMHAss M TEHHas WHXKeHepus. VCKyCCTBEHHBIM CHUHTE3 T€Ha M KOHCTPYHPOBaHUE
pexomOuHanTHRIX JIHK. JlocTrkeHus M mepcrneKkTUBBI XpPOMOCOMHOW M T€HHON HHXEHEpHUH.
MenuuuHckue 6notexHoaoruu. Mcnonb30BaHne CTBOJIOBBIX KIETOK

Cucrema 1 MHOT0OOpa3ue OpraHm4ecKoro Mupa

4.1

buonoruueckoe pa3H006pa3I/Ie OpraHnu3MOB. COBpCMCHHaH CUCTCMa OpPraHu4YCeCKOro mmupa.
HpI/IHHI/IHBI K.]'IaCCI/I(l)I/IKaHI/II/I OpraH1u3MoB. OCHOBHBIE CUCTEMaTHICCKHE I'pymIibl OpraHu3MOB.

Oco0eHHOCTH CTPOCHUS U KU3HEAEATeILHOCTH OJTHOKIETOUHBIX OpraHu3MoB. bakrtepuu, apxew,
OJIHOKJICTOYHbIE TpPHUOBI, OJHOKJIETOYHBIE BOJOPOCIH, JApyrue NPOTUCTHL. KolloHManbHbIE
OpraHu3Mbl. J[BHKEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOMIHOE, KTI'YTUKOBOE, PECHHUYHOE.
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3anmmTa y OJHOKJIETOYHBIX OpPraHu3MOB. Pa3ipakuMoCTh y OJHOKJIETOYHBIX OpPraHU3MOB.
Takcucel

4.2

MHoOrokneToysslie pacTeHus. B3anMocBsA3b 4acTeld MHOTOKJIETOYHOIO Opranu3mMa. TkaHu, oprassl
U CUCTEMBl OpPraHOB MHOTOKJIETOYHOro opraHusma. OpraHms3m Kak eauHoe uenoe. TkaHu
pacteHuii. TUTIIBI paCTUTENBHBIX TKaHEH: 00pa3oBaTeNnbHas, TOKPOBHAS, POBOISIIIAs, OCHOBHAS,
MexaHudeckasi. OcoOEHHOCTH CTpOeHMs], GYHKIMN 1 pacIoIOKEHUs] TKAaHEH B OpraHax pacTeHUui

4.3

BereraruBHble U reHepaTUBHBIE OpPraHbl pacTeHui. yHKIIMU OPraHoB U cucTeM opraHos. Kapkac
pacTeHnid. JIBM)KEHHE MHOTOKJIETOYHBIX PAaCTCHWI: Tponu3Mbl M HacTuu. [loryomeHune Boxpl,
YIJIEKHUCIIOTO Ta3a U MUHEPAIbHBIX BEIIECTB pacTeHUsIMH. Jlpixanue pacrenuil. Auddysus razos
4yepes3 NOBEPXHOCTh KIETKU. TpaHCIIOPTHBIE CUCTEMBI pacTeHU. Boinenenue y pacteHuil. 3amura
y MHOTOKJETO4YHbIX pacTeHuid. Kyrtukyna. CpeacrBa NacCUBHOM M XUMHYECKOW 3alUTHI.
dutoHIUAEL.

Pa3I[pa)KI/IMOCTI) " peryjidanud y Oprannu3smMoB. PaBIIpa)KI/IMOCTI) " peryjsaguda y MHOTOKJICTOYHBIX
paCTeHHﬁ. PocToBrie BCIICCTBA U UX 3HAYCHUC

4.5

MHorokiieToynble KUBOTHBIE. B3auMOCBSA3b 4acTeld MHOTOKJIETOYHOIO oOpraHusma. TKaHw,
OpraHbl U CHCTEMbl OPraHOB MHOTOKJIETOYHOro opraHu3ma. OpraHuzM Kak €IMHOE ILENOoe.
I'omeocra3. TkaHM JKMBOTHBIX M 4YeJIOBEeKa. THIBI >KMBOTHBIX TKaHEH: SIUTENINAIbHAs,
COCIMHUTENbHAs, MbIIIeuHas, HepBHas. OCOOCHHOCTH CTPOCHUs, (DYHKIMI U PacTONIOKEHUS
TKaHEH B OpraHax >KMBOTHBIX U YEIOBEKA

4.6

Opranbl U CUCTEMBI OPraHOB XHUBOTHBIX. DYHKIIMM OpPraHoB M cucTeM opraHoB. Omopa Tena
oprauu3MoB. CKeneTbl OJHOKJIETOYHBIX M MHOTIOKJIETOUHBIX >KMBOTHBIX. HapyxkHbli u
BHYTpeHHU ckener. CTpoeHue U TUIIbl COETUHEHUS KOCTEM.

I[BI/I)KGHI/IG MHOTI'OKJICTOUHBIX JKHBOTHBIX. IlmTanme kuBOTHBIX. IluTaHne ITO3BOHOYHBIX
JKHNBOTHBIX. I[LIX&HI/Ie JKMBOTHBIX. KoxkHoe JABIXaHHUC. }Ka6epHoe U JIErOYHOE JABIXaHUC.

JlpixaHue TO3BOHOYHBIX JKMUBOTHBIX. OBOJIIOLMOHHOE YCIO)XHEHHE CTPOCHUS JIETKHUX
[IO3BOHOYHBIX JKUBOTHBIX. JIpIXaTellbHas CUCTEMa 4eloBeKa. MeXxaHu3M BEHTWIALMH JETKUX Y
IITUIL 51 MJIEKOITATAOIIHX. Tpancnopr BEIIIECTB
y OpraHu3MoB. TpaHCIOpPT BEIIECTB Yy JKUBOTHBIX. KpoBeHOCHas cucrema U €€ OpraHbl.
KpoBeHocHasi cucTema MO3BOHOYHBIX JKMBOTHBIX. Kpyrn KpoBooOpaiieHus. DBOJIOIHOHHBIE
YCIIOKHEHUsI CTPOCHHUS KPOBEHOCHOM CHUCTEMBI IIO3BOHOYHBIX >KMBOTHBIX. BbineneHue y
opranu3MoB. Boijenenue y kuBoTHbIX. CokpaTuTenbHble Bakyosund. Opransl BbieneHus. CBs3b
MIOJIOCTU TeJla C KPOBEHOCHOM U BBIAEIUTEIBHOW CUCTEMaMH. BbiielieHHe y MO3BOHOYHBIX
JKUBOTHBIX. 3aIlIUTa Y MHOTOKJIETOYHBIX )KMBOTHBIX. [[OKPOBBI ¥ X MPOU3BOJHBIE.

PaznpaxuMocTh U perynsiuus y opraHu3mMoB. PazipakuMocTh y OJHOKJIETOYHBIX OPTraHU3MOB.
Takcuchl. Pa3npaxumMoCTp U peryssiiys y MHOTOKJIIETOUHBIX pacTeHUl. POCTOBBIE BelllecTBa U UX
3HA4YCHHE.

Hepsnas cuctema u pediekTopHast peryisiius y MHOTOKJIETOYHBIX dKUBOTHBIX. HepBHas cuctema
U €€ OT/IEIbl. DBOJIOIMOHHOE YCII0KHEHUE CTPOEHUS HEPBHON CUCTEMBI Y )KMBOTHBIX.

Pa3paboTka anroputMoB u nporpamm s 3pGeKTHBHON (YHKIIMOHATBHON aHHOTAIMU T€HOMOB,
TPAHCKPHUIITOMOB, IPOTEOMOB, META00JIOMOB MHKPOOPIaHU3MOB, PACTEHHUH, >XUBOTHBIX U
YeJI0BeKa

OpFaHI/IBM YCJIOBCKA U €TI0 3J0POBLC
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Opranbel U CUCTEMBI OpraHOB uenoBeka. OTIENbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX.
Pednekc u pedraexropnas ayra. besycnoBHblie u ycinoBHbIe peduiekchl. ['yMopanbHas perynsnus
Y DHJIOKPUHHAS CUCTEMa KUBOTHBIX U YeloBeKa. JKene3nl SHIOKPUHHON CUCTEMBI U UX TOPMOHBI.
HevictBue TOpMOHOB. B3anMOCBS3b HEpPBHOM M SHIOKPUHHON cucTeM. ['umnotamamo-
runodusapras cuctema. Pednexc u pedpnexropnas gyra. besycnoBHbIe U YCIOBHBIE pedICKCHI

5.2

3ammura opranuzma oT OosiesHed. MiMMmyHHast cucreMa 4vesioBeka. KieTouHblii U TymMOpaabHBIN
UMMYHHUTET. BpoxI€HHBIH, MpHOOpeTEHHBIN cnenuduyeckuii UMMyHUTET. Teopus KIIOHAIbHO-
cenektuBHoro mmmynmrera (I1.Dpmux, ®.M.bepuer, C.ToneraBa). BocnanuTtenbHbie OTBETHI
opraiu3MoB. Posib BpoXJIEHHOI0O MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHU

5.3

KpoBeHocnas cucrema u e€ opranbl. Ceple, KpOBEHOCHBIE COCYIbI M KpoBb. Kpyru kpoBooOpa-
mienusi. Pabora cepana u e€ perynsuus

5.4

Hbixanue uenoBeka. Juddysus razoB uepe3 HNOBEPXHOCTh KIETKU. [lpIxaTenbHas cucrema
yesioBeka. JlpIxarenabHas NoBepXHOCTh. Perynsius apixanus. [{pixatenbHble 00bEMBI

5.5

HI/IHIGBapI/ITCJII)Haﬂ CHUCTEMaA 4YCJIOBCKA. OTIIGJII)I MUIICBAPUTCIBHOI'O TpaKTa. HI/IHICBapI/ITGJH)HI)IG
JKCJIC3BI. BHYTpI/IHOJ'IOCTHOC 1 BHYTPUKJICTOUYHOC MMHNIICBAPCHUC

5.6

[ToxpoBel u ux nmpousBoaHbie. Opranbl BoiaeneHus. [louku. CrtpoeHne u QyHKIIMOHUPOBAHUE
HedpoHa. OunpTpanus, ceKpenuss ¥ 0OpaTHOE BcachIBaHHE KaK MEXaHM3Mbl PabOThl OpraHOB
BhIZesieHus. OOpazoBaHHe MOYH Y YEIOBEKA

5.7

I[BI/DKGHI/IG yeJloBeKa: MbleuHas cucrema. CkelleTHEIS MBIIIBI 1 UX pa60Ta. CTpOGHI/Ie W THUIIbI
COCIUHCHUA KOCTeH

Teopnﬂ 3BOJIIONMHU. Pa3BuTHE )XHU3HU Ha 3emie

6.1

OpomtonmonHas teopust Y. [lapsuna. Ilpeanoceuiku BO3HMKHOBEHHMS AapBUHU3MA. KHU3HBb U
Hay4dHas nedarenbHocTh Y. JlapBuHa.

JBmKymue cuibl 3BOMIONMU BUAOB 1o Y. JlapBuHy (BBICOKash MHTEHCHBHOCTH Pa3MHOKEHHS
OpPraHM3MOB, HACJEJCTBEHHAs HM3MEHYMBOCTb, OOphOa 3a CYIIECTBOBAaHHE, C€CTCCTBCHHBIN H
UCKYCCTBEHHBII 0TOOD).

Odopmiienne cunterndyeckoit teopun spomouun (CTDI). HeiirpanbHas Teopust 3BOMIOLUU.
CoBpemMeHHas 3BOMIOIMOHHAs OMONOTrHsl. 3HAU€HUE SBOJIOLMOHHON Teopuu B (HOPMHUPOBAHHUU
€CTeCTBEHHO-HAYYHOW KapTUHbI MUPA

6.2

[Tomymsiuist  kKak  dJeMEHTapHas eAuHHuIa dBOMONUH. COBpEeMEHHBIE METOJBI  OIICHKHU
TEHETUUYECKOTO Pa3HO00pa3us U CTPYKTYphI monymsiiuii. MiamMeHeHnue renooH/1a MOMyNISINUA KaK
DIIEMEHTAPHOE DHBOJIOIMOHHOE SBICHHE. 3aKOH TeHeTH4Yeckoro paBHoBecus Jx. Xapnw,
B. BaiinGepra.

OneMmeHTapHble  (akTOpbl  (ABMXKYIIME CHUJIBI)  SBOJIIOLMU. MYyTalMOHHBIA  TpoIiecc.
Komb6unarusHast uaMeHunBOCTh. [Ipeli reHoB — cirydaiiHble HeHanpaBIeHHbIE U3MEHEHHS YaCTOT
aeneit B monmymsauusx. OQQexkT ocHoBarens. Mwurpauuu. M3omamus mnomynsuuii:  reo-
rpaduueckas (mpocTpaHCTBEHHAs ), Ouosornyeckas (penpoayKTUBHAS).

EctecTBeHHbIl 0TOOp — HampaBisiioluid gaktop 3Boionuu. GopMbl ecTeCTBEHHOro OTOOpa:
JBIDKYILUH, CTaOUIM3UPYIOLIU, pa3pbiBatomuil (qu3pynTuBHEIif). [TonoBoit oT6Op.

[TprcriocoONeHHOCT,  OPraHU3MOB  Kak  pe3yiabTaT MHKPOIBOMIONHMH. Bo3HHKHOBeHHE
npucnocoOi1eHnit y opranu3zmMoB. Apomopdo3sl u nanoaaantaiuu. [Ipumeps! npucrnocoOneHuit y
opranu3MoB. OTHOCUTENBHOCTh PUCIIOCOOIEHHOCTH OPraHU3MOB.
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Bupn, ero kpurepuu u cTpykrypa. BumooOpazoBanue Kak pe3ysibTaT MUKPOIBOIIONNU. M30msius
— KiIoueBoi ¢akTop BuaooOpazoBanus. [lytn u crocoObl BU000pa30BaHus: auIONATPHUECKOE
(reorpaduueckoe), cUMMIATPUUECKOE (DKOJOTHYECKOE), «MTHOBEHHOE» (ITOJIUILIONIU3AIINS,
ruOpumu3anys). JuTenbHOCTb SBOTIOIMOHHBIX MTPOIECCOB.

Mexanu3msbl (GOpMUPOBAHUS OHOIOTUYECKOTO pa3HOOOpa3usl.
Poub 5BONTIOIIMOHHOM OMONIOTHH B pa3pabOoTKe HAYYHBIX METOJOB COXPAHEHHsI OMOpa3HOOOpa3usl.

MUKpPO3BOIIOIMST M KOJBOJIIOLUS MApa3sHTOB U WX XO035eB. MexaHu3Mmbl (HOPMUPOBAHHS
YCTOMYMBOCTH K aHTHOMOTHKAM M CIIOCOOBI OOPHOBI C HEH

6.3

Metonel m3ydeHus MakpodBomouuu. IlaneoHTonornyeckue MeETOABI WM3Yy4YEHHUS SBOJIOLUH.
[Tepexonnbie HOpMBI U PUITOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpaduyeckue meToasl u3ydeHus sBontonuu. CpaBHeHue (Gaopsl U GpayHbl MATEPUKOB U
ocTpoBOB. bruoreorpadudeckue oomactu 3eMiu. BUAbI-DHIEMUKHA U PEITUKTHI.

DOMOpHONIOTHYECKNE ¥ CPaBHUTEIHHO-MOP(OIOTUYECKHE METOJAbl HW3YUEHHS DBOJIOIHU.
I'eneTyeckue MeXaHU3MBbI DBOJIOLMM OHTOI€HE3a U IIOSABJICHUS 3BOJIIOLMOHHBIX HOBILECTB.
I'omonornyHele M aHAJIOrMYHBIE OpraHbl. PyaumenTapHble opranbl U aTaBU3Mbl. MOJIEKYISIPHO-
reHeTU4ecKrue, OMOXMMMYECKHMEe W MaTeMaTHYeCKHMe MEeTOJbl H3ydeHHUs »sBostouuu. ['omo-
JoruyHbIe TeHbl. COBpEMEHHBIE METOBI IIOCTPOCHUS (PMIIOTEHETHYECKHX JIEPEBHEB.

XpOMOCOMHI)IC MyTalluy U 3BOJIIOIIHUA T'CHOMOB.

OO6mue 3aKOHOMEpPHOCTH (TMpaBuia) 3BodOIUU. HeoOpaTMMOCTh HBONMIONMU. AJaNTHBHAS
paauanus. HepaBHOMEPHOCTh TEMITOB YBOJTFOIIHH

6.4

HayuHble runoressl NpoUCX0KIEHUS KU3HU Ha 3emie. AOuoreHe3 u nancnepmus. JloHayuHble
IPECTaBICHUS O 3apOXKACHUH KU3HU (KpeallMoHu3M). ' unore3a mocTOSHHOTO CaMO3apOXKICHUS
KU3HU U e€ onposepkeHue onvitaMu @. Penu, JI. Cnannannanu, JI. [lactepa. Ilponcxoxaenue
KHU3HU U aCTPOOHOIOTHSL.

OcCHOBHBIE 3Tamnbl HEOPraHWYECKOHW HBomonuy. llmaHerapHas (TeoJOTHYECcKast) 3BOJIIOIMSL.
XuMHUecKas HBOJIOLMS. AGMOTeHHBIH CHHTE3 OPraHNYECKUX BEIECTB U3 HeopraHuueckux. OnbIT
C. Mumnepa ul. FOpu. OOGpa3oBanue mnonuMepoB u3 MoHoMmepoB. KoauepBaTHas rumortesa
AW. Onapuna, rumore3a mnepBu4yHOro OynboHa JDk. XonjeiHa, reHeTudeckas THUIIOTE3a
I'. Ménnepa. Pubosumer (T.Yek) u runoresa «mupa PHK» V. T'unbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

I/ICTOpI/I}I 3eMiu u METOMEI €& HU3YyUCHHA. Hckonaemeie OPraHNU4YeCKUC OCTATKH. FCOXpOHOJ’IOI‘ uAaA n
€€ METOJbI. OTHOcHTENbHAS U a0COJIFOTHAS TCOXPOHOJIOrUs. FGOXpOHOHOFI/IquKaH 1IKajaa: 30HBbI,
9pbl, ICPUOLI, STIOXHU.

HavaneHbple 3Tanbl opraHuueckoil »Bomtouuu. IlosBieHHe M HBOMIOLKSA MEPBBIX KIETOK.
Opomronusi Merabonu3Ma. BosHukHOBeHHE mepBbIX 3kocucTeM. COBpeMEHHbIE MHUKpPOOHBIE
OMOIUIEHKM Kak aHaJlor MepBbIX Ha 3emse coobmiectB. CtpoMaTonuThl. [IpokapHoTel U 3y-
KapHOTHI.
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[Ipoucxoxaenne »sykapuor (cuMOUOTeHe3). OBOJIOIMOHHOE MPOUCXOXKICHUE BHPYCOB.
[IpoucxoxaeHrue  MHOTOKJIETOYHBIX  OpPraHM3MOB. BO3HUKHOBEHHME OCHOBHBIX  TpYII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OCHOBHBIE 3Tallbl ABOJIONHMHA BHICHIMX pacTeHuid. OcHOBHBIE apoMop(03bl pacTeHul. Bbixos
pacteHui Ha cymry. [losiBneHue CrOpOBBIX pacTeHUl M 3aBoeBaHWEe UMHU cymid. CeMeHHbIE
pactenus. [IpoucxoxneHre IBETKOBBIX PACTEHUN.

OCHOBHBIE 3Tallbl IBOJIOLUM KUBOTHOrO Mupa. OcHOBHBIE apoMOp(03bl KUBOTHBIX. BeHackast
(bayna. KemOpuiickuii B3pbIB — IOSBJICHUE COBPEMEHHBIX TUIIOB. [lepBble XOP10BbIE KUBOTHBIE.
XKuzap B Boge. OBoMOLUS TMO3BOHOYHBIX. [IpoucxoxkneHue ampuOUi ¢ pENTUIIHA.
[Tpoucxoxxaenne miexkonuTaromux U nrtul. IlpuHnun kmodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U [T03BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3Hu Ha 3emiie MO 3paM W TEPHOJAM: apXei, MPOTepO30H, Maneo30i, Me3030M,
KaifHOo30M. O0Ias XxapaKTepUCTHKA KIIMMAaTa U Te0JIOTHYeCKUX mporieccoB. [losBiieHne U paciBeT
XapaKTEepPHBIX OPraHu3MOB. YTJe0Opa3oBaHUE: €ro YCJIOBUS M BJIMSHUE Ha Ta30BbI COCTaB
aTMoCQepBhl.

MaccoBble BBIMUpaHHS — 3KOJIOTMYECKHE KPU3HUCHI IPOIIoro. IIpuunHel U ciecTBrUsS MacCOBBIX
BbIMUpaHui. COBPEMEHHBIN YKOJIOTHUECKUI KPU3UC, €r0 0COOEHHOCTH

6.5

PaBI[CJ'ILI H 3ala4d aHTPOIIOJOI'H. MCTOIH:I AHTPOIIOJIOTHH. CranoBieHHE HpeI[CTaBHCHI/Iﬁ (6]
MMPOUCXOKACHUHN YCJIOBCKA. COBpeMeHHLIC HAaY4YHBIC TCOPUH.

CXOACTBO 4YeIOBEKa C KMBOTHBIMH. CHCTEMaTHYECKOE IOJIOKEHHE 4elloBeka. CBHIETENILCTBA
CXOJICTBA 4YEJOBEKa C KUBOTHBIMH: CpPaBHHUTEIbHO-MOp(doIoruueckue, >MOPHUOIIOTUYECKHE,
busmnonoro-o6MoxuMuyeckne,  nomeAeHUYeckue.  OTIWuus  4YeloBeKa  OT  JKUBOTHBIX.
[IpsAMOXOXKaEHNE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOU
CUTHAJIbHOW CHUCTEMEL.

JBmwxynme cuibl ((hakTophl) aHTpoIoreHesa: OHOJOTHMYecKue, couuanbHble. COOTHOLIEHHE
OMOJOTUYECKHUX U COLUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHbBIE CTaJMM AHTPONOreHe3a. ABCTPAJIONUTEKH — JBYHOTME Mpeaku Jiojed. YemoBek
YMEIbIH, IEPBbIEC U3TOTOBICHUSA OPYAUN Tpyaa. UenoBek NpAMOXOIAIIUN U IIEPBBINA BBIXOJ JIFOACH
3a mpenensl Adpukn. UenoBek reiiaenb0eprckuii — oO0Mui MpeIoK HeaHAepTaTbCKOTO YelIOBEKa
Y 4eJI0BEKa pa3yMHOro. UesloBek HeaH1epTalbCKUN KaK BUJ JIIOJIEH X0JIOAHOr0 KiinMara. Uenosek
pPa3yMHBII COBPEMEHHOTO THIIA, IEHHUCOBCKUM YEJIOBEK, OCBOCHUE KOHTHHEHTOB 3a IPEEIaMHU
Adpuku.

OBOJIIOLIMSL  COBPEMEHHOIo 4enoBeka. EcTecTBeHHBIH OTOOp B HONYJSANMIX —YellOBeKa.
Myranuonssiit mponecc U nonumopdusm. IlonynsuuoHHble BOJIHBL, Apei( TeHOB, MUTpaIUs U
«3¢(dexT ocHOBATENS» B MOMYIALUAX COBPEMEHHOI'O YeIOBEKa.

Yenoseueckne packl. [lorsitue o pace. bonpime pacel: eBponeonHas (€Bpa3uiickas), aBCTpayio-
HEerpouaHas (dKBaTOpHAJbHAs), MOHTOJIOMAHAs (a3MaTcKo-aMepHuKaHckas). Bpems u myTu
pacceneHus 4yenoBeka 1o riaHere. EnuHcTBo yenoBeueckux pac. HayuHas HECOCTOSITENbHOCTD
pacusma. [IprcrocobIeHHOCTh YeIoBeKa K pa3HbIM YCIOBHUSM OKpYKarolle cpeabl. BiusHue
reorpaduyuecKkoi cpepl U Aperida reHoB Ha MOPGOIOTHIO M (HHU3HOJIOTHIO YEJTOBEKa

DKOCHUCTEMBI U IPUCYILIE UM 3aKOHOMEPHOCTHU
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7.1

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
Paspnensl u 3anaun 3xosioruu. CBsA3b HKOJIOTUU C IPYTUMU HAYKAMM.
Metonsl sxonoruu. IlonmeBbie HaOmOAEHUS. OKCHEPUMEHTH B SKOJOTHH: HPHUPOJIHBIE U

naboparopHble. MoenupoBaHue B IKOJIOTUU. MOHUTOPUHI OKPYXKarOIIEeH Cpelbl: JIOKAIbHbIH,
PETHOHAIILHBIN U TJ100aTbHBII

7.2

Okonorudyeckne (HakTopbl U 3aKOHOMEpPHOCTU X aedcTBui. Kiaccudukaius sKOIOrHuecKux
dakTopoB: abMOTHYECKHE, OMOTHYECKUE, aHTpOmoreHHpie. OO0Mre 3aKOHOMEPHOCTH JICUCTBUS
skojiornueckux ¢akropoB. [IpaBuno muaumyma (K. llnpenrens, FO. JIn6ux). TonepanTHOCTD.
OBpHOMOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue ¢aktopsl. CBeT Kak sKkonorndyeckuid (akrop. JleHCTBHE pa3HBIX YYacTKOB
COJIHEYHOI'O CIEKTpa Ha OPraHu3Mbl. OKOJIOTMYECKHE TIPYIIBl PACTEHUH M KUBOTHBIX IIO
OTHOIIIEHHUIO K cBeTy. CUrHaIbHAs pojb cBeTa. DOTONneproiu3m.

Temmeparypa kak dKkomorudeckwii Qaxrop. JlelicTBue Temmeparypsl Ha OpPTraHU3MEI.
IToMKMIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnakHoCTh Kak skonormdeckuii ¢axrop. Ilpucrnocodnenuss pacTeHuil K MOJIEPKAHUIO BOTHOTO
6ananca. Kmaccudukanust pacreHuil 1mo oTHOIIEHHIO K Boje. [IpucnocoOneHust >KMBOTHBIX K
WU3MEHEHHUIO BOJHOIO PEKHUMA.

Cpenpl OOWTaHUS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3IYIIHASA, IIOYBEHHAs, TIIyOMHHAs
HOJNOYBEHHAs, BHYTpHOpraHu3MeHHas. DPU3MKO-XMMHUYECKHE OCOOEHHOCTH Cpeji OOMTaHUs
opranu3moB. [IpucnocobaeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMbL. CyTOYHBIE M TOJUYHBIE PHUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM MU3MEHEHHSIM YCIOBUMN JKHU3HH.

Kuznennsle popmbl opranuzMoB. [lonsTie o xu3HeHHoi popme. JKuzHeHHbIE POPMBI pacTEHUI:
JIepeBbsi, KYCTapHUKU, KYCTApHUYKHM, MHOTOJIETHHE TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHbIE
(GOpMBbI KUBOTHBIX: TUAPOOUOHTHI, T€OOUOHTHI, a3pOONOHTHI. OCOOEHHOCTH CTPOEHUsI U 00pasa
AKHU3HU.

buotnueckue ¢aktopbl. Bumsl 6MOTHYECKHX B3aUMOJICHCTBHI: KOHKYPEHIIMS, XUITHHYECTBO,
cuMO103 U ero popmsl. [lapazutusm, koonepanus, MyTyain3M, KOMMEHCaIN3M (KBapTUPAHTCTBO,
HaxJeOHnuecTBO). Herpoduueckue B3anumMoeiicTBus (Tonuueckue, popuueckue, padpuyeckue).
3HaueHue OMOTHYECKHX B3aUMOJICHCTBUM JJIs CYIIECTBOBAaHUS OPraHU3MOB B Cpelie OOUTaHUS.
[IpuHIIMIT KOHKYPEHTHOTO UCKIIFOUEHHUS

7.3

DKOJIOTHYECKHE XapakTepucTUku nomymsuuu. [lomynsnus kak Ouonoruueckas cucrema. Poib
HEOJHOPOAHOCTU Cpeabl, (U3NYecKuX OapbepoB M 0COOEHHOCTEH OHOJOrMM BHUIOB B
(bopMUPOBAHUU MTPOCTPAHCTBEHHOM CTPYKTYpPHI MONyIsiuil. OCHOBHBIE MMOKa3aTeNN MOMYIISILIUH:
YUCJICHHOCTD, IIJIOTHOCTb, BO3PAaCTHAas M II0JOBasi CTPYKTYpa, POXKAAEMOCTb, IPUPOCT, TEMII
pOCTa, CMEPTHOCTh, MUTPALIUS.

DKoyiorudeckasi CTpykrypa mnomyisinud. OIeHKa YHCJICHHOCTH monyisuun. J[uHamuka
NONYJSAUUU U €€ peryisinus. buotnueckuil moTeHnnan nomyisuu. MojaenupoBanue AMHAMUKH
nonyasiund. Kpusele pocta uyucneHHoctn nonyinsuud. Kpusbele BpbkMBaHudA. Perynsnms
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IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

YUCJICHHOCTH HONYJISLMNA: posib (PaKTOPOB, 3aBUCSIIUX U HE 3aBUCSIIUX OT INIOTHOCTU. DKOJIO-
TMYECKHE cTpaTeruu BUaoB (r- u K-crparerun).

[TonsiTre 00 3KOIOTUYECKOM HUIIE BUa. MecTtoobutanne. MHOroMepHast MOJIeh YKOJIOTUYECKOM
Humu Jx.M. Xatuuncona. Pa3mepsl skosiorndeckord Humd. [loTeHnuansHas U peain3oBaHHas
HUIIIH.

Bun kak cucrema mnonynsuumid. Apeansl BUAOB. BuIbl M MX JKU3HEHHBIE CTpaTeTUu.
3aKOHOMEPHOCTH IOBEJIEHUS M MUIPAlUil >KMBOTHBIX. bHojlornyeckue MHBa3UU YyXKEPOIHBIX
BHJIOB

7.4

Coob1ecTBa opranu3MoB. bruonenos u ero ctpykrypa. CBsi3u Mex a1y OpraHu3MaMu B OMOLIEHO3E.
Oxocucrema Kak oTkpbiTas cuctema (A.Jx. Tencnu). @yHKIMOHAIbHBIE OJIOKM OPTaHHU3MOB B
9KOCHCTEME: IPOAYLIEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypouu. Tpopuueckue nenu
u cetu. Abnornaeckue 6:10ku sxocructeM. [TouBsl u mitel B axocucTemMax. KpyroBopot BeniecTs u
IOTOK 3HEPTUH B IKOCUCTEME.

OcHOBHBIE MOKAa3aTeN YKOCUCTEMBI. brioMacca u mpoiyKiust. DKOJIOTHIECKUE TUPAMUIbI YU CEIT,
OHOMACChI U DHEPTHH.

HampaBiieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIeCCHU. IlepBHYHBIE M BTOPHUYHBIC
CYKLIECCMM W HX TMPUYUHBL. AHTpPONOIrE€HHBbIE BO3JEHCTBHS Ha cykueccuu. KiumaxkcHoe
coobiiecTBo. bruopasHooOpasre M MOJHOTA KPYroBOpOTa BEHIECTB — OCHOBA YCTOWYHBOCTH
COOOIIECTB.

[IpuponHbie 3KOCUCTEMBI. AHTPONOIEHHBIE 3KOCHUCTEMBI. ArposkocucTreMa. ATrpoLEeHO3.
Pa3znuuns Mexay aHTpOIIOTEHHBIMU U IPUPOJHBIMUA SKOCUCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢iopa u QayHa.
CuHaHTponu3anusi  ropojckoil  Qaynsl. buonornyeckoe ¥ X03siCTBEHHOE  3HAavYeHUE
arpodKOCHCTEM U YPOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMUPOBAHHS OCHOBHBIX B3aUMOJICHCTBUI
OpPraHU3MOB B 9KOCHCTEMAX.

HepeHoc OHCPIrun U BCHICCTB MCKAY CMCKHBIMU 5KOCHCTCMaMMU. Y CTOMYHBOCTh OpTraHu3MoOB,
HOHYJ'ISIHI/Iﬁ M OKOCHUCTEM B YCJIOBUAX €CTCCTBCHHLIX M AHTPOIMOI'CHHBIX BO3)ICI710TBI/II7[

7.5

buocdepa — obmeruianetapHast o0og0uka 3emMiy, TJe CYLIECTBYET WU CYLIECTBOBAJIa >KU3Hb.
VYuenue B.U. Bepnaackoro o 6uochepe. Obmactu 6uochepsr u €€ cocraB. JKuBoe BEIIECTBO
6uocdeps! u ero GyHKIHH.

3akoHOMEpHOCTH cylecTBoBaHus Ouochepsl. OcobeHHOocTH Ouocdepsl Kak TI100aIbHOM
sKocucTeMbl. JluHammueckoe paBHOBecne B Omocdepe. KpyroBoporsl Bemects u
OMOreoXMMHUECKUE IUKIIBI (YIIepo/ia, a3oTa). PUTMUYHOCTD sBNIEeHMI B 6uochepe.

3onanbHOCTh OuOChepsl. [Tonarue o 6mome. OcHOBHBIE OMOMBI CYIIN: TYHJIpa, XBOWHBIE Jeca,
CMEIIaHHbIE W NIMPOKOJMCTBEHHBIC Jieca, CTENH, CaBaHHBI, ITYCTHIHH, TPOMUYECKHE Jeca,
BBICOKOTOpBs1. Kitumar, pacTUTEIbHBIN U AKUBOTHBIH MUP OMOMOB CYILH.

CrpykTypa ¥ (QYHKIHS JKUBBIX CHCTEM, OIIEHKAa WX PECYpCHOTO MOTEHIMajda M OHOC(epHBIX
byHKIMI




Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

DKOJIOTHYecKre KpU3HUChl U UX NMpUYUHBL. Bo3nelicTBue denoBeka Ha Ouocdepy. 3arpszHeHue
BO3yIIHOW cpeabl. OXxpaHa BO3ayxa. 3arps3HeHHe BOJIHOM cpeabl. OXpaHa BOJHBIX PECypCOB.
Pa3pymenne noussl. OxpaHa NOUBEHHBIX pecypcoB. M3Menenue knumara.

AHTpPOIIOTEHHOE BO3JICHCTBUE HA PACTUTEIbHBIA M )KUBOTHBIM Mup. OXpaHa pPacTUTENBHOIO U
KUBOTHOTO MHpa. OCHOBHBIC PUHITUIIBI OXPaHBI TPUPOoabl. KpacHbie kaurH. Oco00 oxpaHseMbie
npupoaasie Tepputopun (OOIIT). boranudeckue caapl ¥ 300JI0THYECKHE TTAPKH.

7.6

OCHOBHBIC NPUHIMIBI YCTOHYMBOTO pa3BUTHS YEIOBEUECTBA M MPHUPOABL. PammonanbHOe
IPHPOIOIOIH30BAHNE U COXPaHEHHE OHOJIOTHIECKOT0 pa3Ho00pasus 3eMin

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

e buonorus, 10 kiracc/ Kamenckumii A.A., Kacniepckas E.K., CuBornazos B.U., AkunonepHoe
obmectBo «M3natenscTBO «lIpocBemieHue»
e buonorus, 11 knace/ Kamenckunit A.A., Kacnepckas E.K., CuBornazos B.U., Akunonepaoe

O6H_IGCTBO «31aTenbpCTBO «HpOCBeH_IeHI/IC»

METOANUYECKHUE MATEPUAJIBI 1JIs1 YUUTEJIA

A.1O.Monnera. A.B.Topranos. buonorus B cxemax u tabnmmax 9KCMO Mocksa. 2012 T

I'. K. Jlepuep. buonorus. [Tomueiii cipaBounuk 15t moArotoBku K E I' 9. M. Actpens 2012 ¢
['otoBumcs k EI'D. Obmas 6uonorust M lpoda 2012 r

EI'D 2012 r. buonorus. M. Actpens 2012r

EI'D. O6mas 6uonorusi. KoutponsHsie nameputenbubie Marepuansl M [pocsemenne 2012 ¢

N.P. MyxamemxkanoB. Mactepckas yaurtens « TecTsl, 3auetsl, Onuronpocs 10-11 xkmace» M «BAKO»

2007 r



O6mmas 6uonorus: Yueonuk / [Tox pen. Koncrantnaosa B.M.. - M.: Academia, 2018. - 704 c.
Boponnos, H.H. buonorus. O6mas 6uonorust. 10-11 knaccel: YueOHuUK 1151 0011e00pa3oBaTebHBIX
yupexaeHuii: bazossiit yposens / H.H. Boponnos. - M.: IIpocs., 2022. - 304 c.

Herima-Cuonunkas, M.A. OOmias u caHuTapHass MUKPOOHOJIOTHS ¢ TEXHUKOW MUKPOOHOJIOTHUECKHIX
uccienoBanuii: Yueonoe mocooue / M.A. [etima-Cuonunkas. - CI16.: Jlans, 2022. - 588 c.

3axapos, B.b. PaGouas teTpanp o obmieit 6monoruu: 10-11 knacc: x: Yueonuky B.b. 3axaposa, A.T'.
Mycraduna, B.1. Cuornazosa, H.M. Uepnogoii "O6mias 6uomnorus. 10-11 knacc" / B.b. 3axapos, E.T.
3axaposa, A.Jl. Kynaes, B.W. CuBorna3zos. - M.: Dk3ameH, 2. - 157 C.

T A JloBkoga. [loaroroska k onumnuaaam no ouosioruu 8-11 kimaccos. M Atipuc-nipecc 2011

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
A.JO.Nonnesa. A.B.Topranos. buonorus B cxemax u tabmumax 9KCMO Mocksa. 2012 r

I'. . Jlepnep. buonorus. [Tonuelii cipaBounuk i noarotoBku kK E I' 9. M. Actpens 2012 ¢
l'otoBumcs k EI'D. O6mas 6uonorus M [Ipoda 2012 ¢

EI'D 2012 r. buonorus. M. Actpens 2012r

EI'D. O6mas 6uonorusi. KoutponsHsie u3meputenbubie Marepuansl M Ipocsemenne 2012 ¢

N.P. MyxamemxanoB. Mactepckas yuurens « Tectsl, 3auersl, onunonpocst 10-11 kmace» M «BAKO»
2007 r

Oo6mas 6uonorusi: Yueonuk / Ilox pen. Koncrantunosa B.M.. - M.: Academia, 2018. - 704 c.
Boponmos, H.H. buonorus. O6mas 6uonorus. 10-11 kmaccer: YueOHUK 17151 00111€00pa30BaTeIbHBIX
yupexaenuit: basossrit yposens / H.H. Bopormos. - M.: IIpocs., 2022. - 304 c.

Heitma-Cuonunxkas, M.A. Ob1ast 1 caHuTapHasi MUKPOOHOJIOTHS C TEXHUKOM MUKPOOHOIOTHYECKUX
ucciaenoBanmii: Yueonoe nocooue / M.A. Jletima-Cuonunnkas. - CII6.: JIans, 2022. - 588 c.

3axapos, B.b. Pabouas tetpaap no obmeii 6uonoruu: 10-11 knace: k: YueOuuky B.b. 3axaposa, A.T.

Mycraduna, B.. CuBornazosa, H.M. Uepnosoit "O06mras 6momorus. 10-11 kmacc" / B.b. 3axapos, E.T.



3axapona, A.Jl. Kynaes, B.1. CuBornasos. - M.: Dk3ameH, 2. - 157 C.

T A JloBkoga. [loaroroska k onmumnuaaam mo 6uonoruu 8-11 kimaccos. M Atipuc-nipecc 2011



