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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma no yue6HOMY Tipenmety "buonorusa" (nanee - 6Monaorus) Ha ypOBHE CPEAHETO
oOmrero oobpazoBanus pazpadborana Ha ocHOBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3
«O6 oOpazoBanuu B Poccuiickoit ®denepauuny, ®I'OC COO, Konuenmuu mpenoaaBaHus
yueOHoro npeamera «bronorus» n OCHOBHBIX MOJIOKEHUN (heaepalbHON paboyel mporpaMMbl
BOCIIUTAHUSI.

VYyeOuniii npeamer «buonorus» yrmyonénnoro ypoBHs uszydenus (10—11 kmaccor)
SIBJISIETCS OJJHUM U3 KOMIIOHEHTOB TpeAMETHON 00yiacTh «ECTEeCTBEHHO-HAyYHBIE MPEAMETHI.
CornacHo mnonoxenusim OI'OC COO mnpoduibHble y4yeOHbIE MPEAMETHI, H3y4aeMble Ha
yDIyONnE€HHOM YPOBHE, SIBISIIOTCS criocobom auddepenimanuy 00ydeHrnsl Ha YPOBHE CPETHETO
oO1mero oOpa3oBaHusl U MPU3BAHBI 00ECIIEUUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM,
CpPeIHUM OOIIMM, CPEIHUM NPO(PECCHOHANBHBIM M BBICIIMM OOpa3oBaHueM. B To ke Bpems
KOKJbIH U3 3TUX Y4EOHBIX NPEAMETOB JOKEH OBITh OPUEHTUPOBAH HA MPUOPUTETHOE
pemieHre 00pa3oBaTeNbHBIX, BOCHUTATEIBHBIX ¢ Pa3BUBAIONIUX 3a/a4, CBS3aHHBIX C
npodopueHTanuenr 00ydarIMXCs U CTUMYJIUPOBAHHEM HHTEpeca K KOHKPETHOW 00JacTu
HAY4YHOT'O 3HAHUSI, CBA3aHHOIO C OMOJIOTHEHN, METUIIMHOM, IKOJOTUEH, TICUXOJIOTUEH, CIIOPTOM
WJIU BOCHHBIM JIEJIOM.

[Iporpamma no yueOHOMY nipeamety "buomorus” maér mpeacraBlieHHE O 1IETH U 3aj1a4ax
u3ydeHus yueOHoro mnpeamera «buonorus» Ha ynIyOJIEHHOM YpOBHE, OMNpenesseT
o0si3arenbHOEe (MHBApUAHTHOE) MIPEIMETHOE COIEPKAHUE, €0 CTPYKTYPUPOBAHUE IO pa3esiam
U TeMaM, pacrupeiesieHue Mo KilaccaM, PEKOMEHAYET MOCIeA0BaTeIbHOCTh U3yUYeHUST YueOHOTO
Marepuaia ¢ Y4€TOM MEXMPEIMETHBIX W BHYTPHUIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO
mpoliecca, BO3pacTHRIX 0COOeHHOCTeH oOydaromuxcs. B mporpamme 1no Ouoioruu peajin3oBaH
OPUHIIUAI TMPEEMCTBEHHOCTH C HW3yY€HHEeM OHOJIOTMM Ha YypPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, Onaromaps 4eMy MPOCMAaTPUBAETCS HAIIPABICHHOCTh Ha MOCIEAYIOIIEE pa3BUTHE
OMONOTUYECKUX 3HAHWUW, OPUEHTHUPOBAHHBIX Ha (POPMUPOBAHHE E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, SKOJIOTUYECKOTO MBIIUICHHUS, MPEACTABICHU O 3J0pOBOM 00Opa3e KU3HH, Ha
BOCIHUTAHWE OEpEeKHOTO OTHOILICHMS K OKpYXarlled mpupoaHoil cpeae. B mporpamme 1o
OMONOTUM TaK)Ke IMOKa3aHbl BO3MOXXHOCTH Y4eOHOTO mpeameTra «buUONOrus» B pealn3aluu
tpeboBannii ®I'OC COO K IaHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U TMPEIMETHBHIM
pesyapTaraMm o0y4yeHuss U B (OPMHUPOBAHMM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOU
JEeATENBHOCTH OOyYalolUXCcs M0 OCBOEHHUIO COAEpkKaHUs OMOJOTMYECKOro oOpa3oBaHUsl Ha
YPOBHE CPEIHETO OOIIEro 00pa30BaHUs.

VYuebnniii ipenmer «buonorus» Ha ypoBHE CpemHero o0Iero oOpa3oBaHMs 3aBepIIacT
ouonoruyeckoe oOpa3oBaHUE B IIKOJIE U OPUEHTUPOBAH HA paclIMpeHue U yriyOjaeHrue 3HaAHUM
o0ydJaromuxcsi O JKMBOM TMPUPOJIC, OCHOBAX MOJEKYJISIPHOW M KJIECTOYHON OHOJIOTHH,
AMOPHUOJIOTUU U OMOJIOTUU PAa3BUTHS, TEHETUKHU, CEJICKIIUH, OMOTEXHOJIOTHUHU, IBOJIIOIMOHHOTO
YUYEHUS U SKOJIOTUH.

N3yuyenue yuebHoro npeamera «buonorus» Ha yriyOlIeHHOM YPOBHE OPUEHTHPOBAHO Ha
MOJIFOTOBKY OOYyYarolMXCs K TMOCIEAYIOIIeMYy MOMYy4YeHUI0 OHMOJIOTHYECKOTo 00pa3oBaHUs B
By3axX U OpraHU3alUiX CpeAHEro mpodeccruoHaibHOro oopazoBanus. OCHOBY €ro CoAep KaHus
COCTaBJISIET CHCTeMa OWOJIOTMYECKUX 3HAHUHM, MOIYUYEHHBIX MPU H3YyYEHUU OOYydYaIOIIUMHUCS



COOTBETCTBYIOLIMX CHUCTEMATHUYECKUX pA3/AEIOB OMOJOTMM HAa YPOBHE OCHOBHOIO OOIIEro
oOpaszoBanusa, B 10-11 kmaccax 5TH 3HAHUS TMOJYYarOT pa3BUTHE. TakK, paCIIMPEHbI U
yIIyOJieHbl OMOJOTHYECKHE 3HAHUS O PACTCHUSX, KUBOTHBIX, Ipubax, OaKTepHsX, OpraHu3Me
YeJioBeKa, OOMIMX 3aKOHOMEPHOCTAX JKU3HM, JIONOJHUTEIBHO BKJIIOYEHBI OMOJOTMYECKUE
CBEIECHUS MPUKIAJHOIO M IOMCKOBOIO XapaKTepa, KOTOpblE MOXXHO HCIOJIb30BaTh Kak
OPUEHTHpHI JJIs MOCIeaylolero BblOOpa mnpodeccun. Bo3MokHa Takke HHTErpanus
OMOJOrMYEeCKUX 3HAHUM C COOTBETCTBYIOIIMMH 3HAHUSIMU, MMOJTYYEHHBIMH 00YUYaIOIUMHUCS TIPH
U3y4YeHUH (PU3MKH, XUMUU, Teorpapuu 1 MaTeMaTHKU.

Crpykrypa mnporpaMmbl o ydyeOHOMY mnpenMmery '"buonorus" oTpaxaeT CHUCTEMHO-
YPOBHEBBIM U 3BOJIIOLMOHHBIA MOAXOABI K M3ydeHHIo Ouosjoruu. CormacHo UM, H3y4aroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl JKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3AIlUH,
ABOJIIOIIMM OPraHMYECKOro MHpa Ha 3emiie, COXPaHEHHs OMOJIOrMYEecKOro pazHooOpasus
mwiadeTsl. Tak, B 10 kjacce HM3y4yaroTcsl OCHOBBI MOJIEKYISIPHOW M KJIETOYHOM OHOJIOTHH,
3MOPHUOIOTUH U OHOJIOTHH Pa3BUTHSI, TEHETUKHU U CEJICKIIUU, OMOTEXHOJOTUU U CUHTETHYECKOM
OMOJIOTUH, AaKTyaJIM3UPYIOTCS 3HAHUS OOydYarouuxcs Mo OOTaHUKe, 300JI0TUH, AHATOMHH,
¢usnonoruu yenoseka. B 11 knacce M3ydaroTcs SBONIOIUMOHHOE YYEHHUE, OCHOBBI SKOJIOTUH U
ydyeHue o ouocdepe.

VYuebnniii mnpenmer «buosnorus» npu3BaH 00€CHEUNTh OCBOEHHE OO0YyYarOIIMMUCS
OMOJOTrMYECKUX TEOpUW U 3aKOHOB, HJEH, MNPUHIMIIOB W TPABWUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOI €CTECTBEHHO-HAYYHOU KapTHHBI MHUpA, 3HAHUWA O CTPOEHUHU, MHOrooOpazuu u
O0COOEHHOCTSIX KIIETKH, OpPraHu3Ma, MOMYJSIUH, OUOLIEHO3a, SKOCUCTEMBI, O BBIJAIOLIUXCS
HAYYHBIX JTOCTHKCHHSIX, COBPEMEHHBIX HCCJIEIOBAHUAX B OMOJOTHHU, MPUKIATHBIX aCTEKTax
Ouonornyeckux 3HaHui. st pa3BuUTHS U NOJJEpKaHUS UHTEpeca OOydaronIuXcs K OUOJIOTHH
Hapsy CO 3HAYUTENIbHBIM 00bEMOM TEOPETUUECKOTO MaTepralia B COAEPKaHUU MPOrPAMMBI IO
OMOJIOTUM TPETyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHUS M PA3BUTHUS TOW WM UHOU
oOmactu OMOJIOrUH, BKJIAJOM OTE€UECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEUICHHE Ba)KHEHIINX
OMOJOTrHYECKUX U IKOJIOTHYECKUX TTPOOIIEM.

Lens uzydenust yuebHoro npeamera «buonorus» Ha yrimyOln€HHOM ypOBHE — OBJaJICHHE
00y4arIUMHCS 3HAHUSIMU O CTPYKTYpHO-()YHKIMOHAIbHOW OPraHU3alUU >KUBBIX CUCTEM
pa3HOro paHra U NpUoOpeTeHne YMEHUN UCIIONB30BaTh 3TU 3HAHUA B (POPMUPOBAHUH MHTEpECa
K ompene’aeHHoM obnactu mpodeccuoHaNbHON NeATEIbHOCTH, CBI3aHHON C OMOJOTHEH, I K
BBIOOPY y4eOHOT0 3aBe/IeHUs ISl IPOJOJIKEHUS OMOJIOTMYECKOro 00pa30BaHus.

JlocTikeHne 1enu u3ydeHus: ydyeOHoro npeamera «buonorus» Ha yrayOnEHHOM ypOBHE
o0ecreurnBaeTcsl pelieHuEM CIEAYIOIUX 3a/1au:

ocBOeHHE OOYy4YaloImUMHUCS CHUCTEMbl OHOJIOTMUECKHMX 3HAHUWA: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPUSIX, KOHUEMUHUAX, TUIO0Te3aX, 3aKOHAaX, 3aKOHOMEPHOCTSIX M NpaBUIIAX,
COCTABJISIIOIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KapTHUHY MHpPa; O CTPOEHUH,
MHOT000pa3uu U 0COOCHHOCTSIX OMOJOTMYECKUX CUCTEM (KJIE€TKa, OPraHU3M, MOIYJISIH, BUL,
ouoreoreHo3, O6uocdepa); O BBIJAIOIIUXCSH OTKPHITHSIX W COBPEMEHHBIX MCCIEIOBAHMIX B
Oononoruu;

O3HaKoMJIeHHe  oOydalIluxcsi C  METOJaMHU  IO3HAaHHUA  KUBOM  MPUPOJBI:
UCCIIEZ0BATEIbCKUMH METOJaMHU OHOJIOTHYECKUX HayK (MOJIEKYJISIPHON U KJIETOYHOM OHooruu,



AMOPHUOJIOTUU U OMOJIOTUM Pa3BUTHSL, TEHETUKU U CEJIEKIINU, OMOTEXHOJIOTUA U CUHTETUYECKON
OMONOTUYU, TMAJICOHTOJOTHUH, JKOJOTHH); METOAaMH  CaMOCTOSATEIHLHOTO  MPOBEACHUS
OMOJIOTMYECKUX MCCIEeOBaHUN B JlabopaTopuu M B mpupoje (HaOmoaeHue, H3MEpeHHue,
AKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIaJICHUE OOYyYarOUMMHUCA YMEHUSAMH: CaMOCTOSITEIbHO HaXOAUTh, aHAJIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTHYECKYI0 WH(GOPMAIIHIO; MOJIh30BaTHCS OMOIOTHYECKOW TEPMHUHOIOTUEH
U CHUMBOJIMKOW; YCTaHABJIMBaTh CBSI3b MEXAYy pa3BUTHEM OWUOJOTMM U  COILMAJIBHO-
SKOHOMUYECKHUMHU U HKOJOTMYECKHUMH MpOOJIEeMaMH YeJOBEUECTBA; OLIEHUBATh MOCIEACTBUS
CBOEH JEeATEIbHOCTH IO OTHOIIEHUID K OKPYXAlolled NPUPOAHOW cpene, COOCTBEHHOMY
3I0POBBIO M 370POBBIO  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBATH M COONIOIATh MEPHI
npoduiakTUKy MHGEKIIMOHHBIX 3a00JIeBaHUM, MpaBUia MOBEACHUS B PUPOJIE U 0OECIICUeHUS
0€301acCHOCTH COOCTBEHHOM KU3HEACATEILHOCTH B UPE3BBIUAMHBIX CUTYaAllUSIX MPUPOJAHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTEepPU30BaTh COBPEMEHHBIE HAyuYHbIE OTKPBITHUS B 00JacTU
OHOJIOTHH;

pa3BUTHE Y O0YYAIOMIMXCS MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B IMpOIECcCce
3HAKOMCTBA C BBIAAIOIIUMUCS OTKPBITHSIMU W COBPEMEHHBIMHM HCCJICIOBAHUSIMU B OUOJIOTHH,
pelaeMbIMi €10 IpOoOJIEeMaMH, METONOJIOTHEl OHOJIOTrMYeCKOro HMCCIEAOBaHUS, MPOBEACHUS
IKCMIEPUMEHTAIBHBIX HCCICOBAaHUMN, peIIeHUusT OWOJIOTHYECKUX 3a7ad, MOJACIUPOBAHUS
Ounonornyeckux oObEKTOB U MPOIECCOB;

BOCIHUTAaHWE Y OOyYarOIIUXCsl IIEHHOCTHOTO OTHOIICHUS K >KUBOM MPUPOJIE B LIEJIOM U K
OTIIENIbHBIM €€ OO0BbeKTaM U SIBICHUSIM; (OPMHUPOBAHUE HSKOJIOTUYECKOW, TEHETHUYECKOM
TPaMOTHOCTH, OOIIel KyJabTypbl MOBEICHUS B MPUPOJE; MHTETPAIMU €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuoOpeTeHre 00y4aroIUMKIC] KOMIETEHTHOCTH B PallMOHAILHOM MPUPOIONOJIb30BAHUU
(coOnronenne mpaBU TOBEACHUS B MPUPOJE, OXpaHbl BHUIOB, JKOCUCTEM, Omocdepsl),
COXpaHEHUU COOCTBEHHOTO 3JI0POBbS U 3/I0POBbS OKPYXAIOMIMX Jrofed (coOmofaeHus mep
npodunakTuky  3a0oneBaHuii, oOecrieyeHue  OE30MACHOCTH  KU3HENEATEILHOCTH B
YpE3BhIUAMHBIX CUTYAIUIX IPUPOTHOTO U TEXHOTEHHOIO XapakTepa) Ha OCHOBE UCTIOIb30BaHUS
OMOJOrMYeCKUX 3HAHUM U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3/aHKME YCIOBUWM JJII OCO3HAHHOTO BHIOOpa OOYYArONIUMUCS HWHAUBUIYaIbHOM
o0pa3oBaTeIbHOW TPaeKTOPUHU, CHOCOOCTBYIOUIEH MOCIEAYIOMeMY MpodecCuoHAIbHOMY
CaMOOIIPE/ICICHUIO, B COOTBETCTBUM C HWHIWBUAYaJbHBIMU HHTEpEeCaMU U MOTPEOHOCTIMHU
pervoHa.

O01iee 4YncIo0 4YacoB, OTBEAEHHBIX HA HW3y4YCHHE OMOJOTMM Ha YIIyOJIEHHOM YpOBHE
cpeaHero obmero obpasoBanus, cocraBmseT 204 gaca: B 10 kmacce — 102 yaca (3 4vaca B
Hezeno), B 11 kimacce — 102 yaca (3 gyaca B Heneno).

Ot6op opraHuzaniMoHHBIX (GOPM, METOAOB M  CPEIACTB OO0yueHUs OUOJIOTUU
OCYIIECTBIISIETCS ¢ YUETOM CIeNU(PHUKU €ro Colep KaHusl U HANPABICHHOCTU HA MPOOJIKEHUE
OMOJIOrHYecKoro o0pa3oBaHUs B OpPraHU3alUAX CPEAHEr0 MPO(EeCCHOHAIBHOTO U BBICHIETO
00pa3oBaHusI.

O0s13aTebHBIM YCIOBHEM IPU 00yUYE€HUH OMOJIOTUH HA YIIIyOJEHHOM YPOBHE SIBISIETCS
poBeJIeHrE 1a00PaTOPHBIX U MPAKTUUECKUX padoT. Takxke yyacTue oOydaromuxcs B



BBITIOJIHEHUU MTPOEKTHBIX U YU€OHO-UCCIEA0BATEIbCKUX PAabOT, TEMATUKA KOTOPBIX
ONpEIENAETCS YUUTENIEM Ha OCHOBE UMEIOIIUXCSI MAaTEePUAIbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOJHBIX YCIOBUH.



COAEPKXAHUE OBYYEHUA

10 KJIACC

Copepxanue mporpaMMbl, BBIJIEIEHHOE  KYpCcu8om, HE BXOOUT B  MPOBEPKY
rocyziapcTBeHHoM utoropoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak HaykKa

CoBpemeHHass OmMoJOTHSI — KOMIUIEKCHasE Hayka. Kparkas MCTOpHUsSl pa3BUTHUS OWOJIOTHH.
buonornyeckne Hayku W u3zydaemble UMH TpoOsnembl. DyHaamMeHTalIbHbIC, MPUKIATHBIE U
MOMCKOBBIE HAYYHbIE UCCIIEAOBAHUS B OMOJIOTHUH.

3HaueHre OUONOTMU B (DOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. IIpodeccun, cBs3aHHBIe C OwWonorueld. 3HaYeHHWE OHOJOTMH B IPAKTHYCCKOMN
JEATEIbHOCTH YEJIOBEKA: MEIMIMHE, CEJIbCKOM XO3SKUCTBE, IPOMBIIUICHHOCTH, OXpPaHe
MIPUPOJIBL.

JleMoHCcTpanun

[Toprpertsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, VY. I'apsei, I.
Mengens, B. . Bepnanckuu, 1. II. IlaBnos, . . MeunukoB, H. 1. Baswios, H. B.
Tumodees-Pecorckuit, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuubl 1 cxembl: «CBsI3b OMOJNIOTUU C APYTrUMU Haykamuy, «CucreMa OMOJOTHYECKUX
HayK».

Tema 2. ’KuBble cHCTEeMbI U HX U3yYCHHE

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOTO COCTaBa, MAMCKPETHOCTh M IEIOCTHOCTh, CJOXKHOCTh M YNOPAIOYEHHOCTh
CTPYKTYPBI, OTKPBITOCTb, CAaMOOpPraHu3als, CaMOBOCIPOMU3BEACHHUE, PA3APAKUMOCTb,
M3MEHUYHUBOCTb, POCT U Pa3BUTHE.

VYpoBHM OpraHu3ald SKUBBIX CHCTEM: MOJICKYJSIPHBIM, KJIETOYHBINA, TKAaHEBBIM,
OpraHU3MEHHBIN, MOMYJIAIIMOHHO-BUA0BOM, 3KOCHCTEMHBIN (6MOTreOIIeHOTUYECKHI),
onocdepnsiid. [Iporecch, mpoucxoasmue B KUBBIX cucTteMax. OCHOBHBIC TMPHU3HAKHU KUBOTO.
Kuznp kak ¢opma cymiectBoBaHus Matepun. Hayku, nzydaromniye >KuBble CUCTEMbI Ha Pa3HBIX
YPOBHSIX OpraHHU3aI1H.

N3yueHnue kxuBbIXx cucteM. Meronbl Ouosornueckoil Hayku. HaOmrogeHue, maMepeHue,
DKCHEPUMEHT, CHUCTEeMaru3anusi, wmeraaHanui. [loHsThe O 3aBUCMMOW W HE3aBUCUMOU
nepemeHHou. IlmanupoBaHue skcnepuMeHnTa. llocraHoBka u mnposepka runores. Hynesas
runore3a. [loHstue BBIOOPKH M €€ JO0CTOBEpHOCTh. Paz0poc B OHOJOTMYECKHUX JIaHHBIX.
OueHka JIOCTOBEPHOCTH MOJYYEHHBIX PE3YylIbTaTOB. [IpUUYMHBI HCKaXXEHUS PE3YyIbTaTOB
skciepuMeHTa. [IoHsTHE CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpanuu

Tabmuubr 1 cxembl: «OCHOBHBIE TPHU3HAKK JKU3HWY», «DBHUOJIOTHYECKHUE CHUCTEMBI»,
«CBoNCTBa )KMBOM MaTrepum», « YpPOBHHM OpraHU3alyy KUBOW NMPUPOAB», « CTPOEHUE KUBOTHON
KIeTKn», «TkaHu  KUBOTHBIX», «CHCTEeMBbl OpPraHOB  YEJIOBEUECKOTO  OpraHu3May,
«buoreornenosy, «buochepar», «MeToabl U3yUEHUS KUBOU TPUPOIBD.

Oo6opynoBanue: nabopaTopHoe 000pyI0BaHUE JJIsl TPOBEACHUST HAOTIOACHUM, U3MEPEHU,
AKCIIEPUMEHTOB.



IIpakTnueckas padora «Vcnonb3oBaHHE Pa3IUYHBIX METONOB IPU H3YUYEHUH JKHUBBIX
CUCTEM.

Tema 3. buosorust KjieTku

Krnerka — cTpykTypHO-GYHKIIMOHAIBHAS €IMHUIIA KUBOTO. VICTOpUS OTKPBITHS KIIETKH.
PabGoter P. I'yka, A. JleBenryka. Kinerounas teopust (T. IlIBann, M. llneiinen, P. Bupxos).
OCHOBHBIE TOJOXKEHNS COBPEMEHHOM KIIETOUHOW TEOPHHU.

Metonbl MONEKYASPHOW M KIETOYHOH OHOJOTHMH: MHMKPOCKOMHMS, XpomaTorpadus,
anekTpodope3, METOJ  MEUeHbIX aToMoB, AuddepeHImaibHoe eHTpUudyrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue pukcuposanHvix Kiemok. DIEKTPOHHAS] MUKPOCKOIUS.
Konghoxanvnas muxkpockonus. Bumanvnoe (npusicusnennoe) uzyueHue Kiemox.

JleMoHCcTpanumn

[Toptpersl: P. I'yk, A. JleBenryk, T. [lIBanu, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuupl U cxembl: «CBETOBOM MHUKPOCKOM», «INEKTPOHHBIM MHUKpocKom», «Mcropus
Pa3BUTHS METOAOB MUKPOCKOITHI.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKPOIPENapaThl PACTUTENbHBIX, KMUBOTHBIX WU
OaKTepHUAIbHBIX KJIETOK.

IIpakTnueckas padora «M3yueHue MeTONOB KIETOUHOM Oumonoruu (xpomarorpadus,
anekTpodopes, nuddepenimansuoe nenrpudyruporanue, [111P)».

Tema 4. XuMu4eckass OpraHu3anus KJIeTKH

XUMHUUYECKUHN COCTaB KJIETKU. Makpo-, MUKpPO- U YIBTPaMUKpPOIEMEHTHL. Bona u e€ posnp
KaK pacTBOPUTENS, peareHra, y4acTHUE€ B CTPYKTYPUPOBAaHUU KIETKH, TEILIOPETYIISALINH.
MuHepanbHble BElIECTBa KIETKH, UX OHONOrM4eckas posib. Pojgb KaTHOHOB W aHMOHOB B
KJIETKE.

Oprannyeckue BeniecTBa KieTKU. bruonornueckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykrypsl OeiakoBoW Mojekyibl. IlepBuunast cTpykrypa Oenka, MmenTHIHAs
CBs3b. BTOopuuHasi, TpeTH4Has, 4yeTBEepTUUHAs CTPYKTYyphl. JleHarypauus. CBoicTBa OEIKOB.
Knaccuduxkarus 6enxoB. buonorudeckue GyHKIMn 0eKoB. [Ipuonai.

VYrneBoasl. MoHOcCaxapuabl, JUCaxapyibl, OJUTrocaxapujbl W Toiucaxapuibl. OOmwii
IJIaH CTPOCHUS U (PUBMKO-XMMHUYECKHME CBOWMCTBA YIIIEBOAOB. buonorundeckue QyHKIUU
YITIEBOJIOB.

Jlumunel.  'mapodunbHo-ruapodoOHbie  cBoiicTBa.  Kmaccudukaums — numnumos.
Tpurnmunepunsl, ¢ocdonunuasl, BOCKH, CTepouAbl. buonormdeckue GyHKIUA JTUTUIOB.
OO6mue cBoiicTBa OMOJOTHUYECKUX MEMOpPaH — TEKyuecTb, CIIOCOOHOCTh K CaMO3aMbIKAHMIO,
MOJIyIIPOHULIAEMOCTb.

Hyxneunossie kucnotel. JJHK u PHK. Ctpoenne HykiienHOBBIX KuCHOT. HykneoTupusl.
[Tpuaun xkomruieMentapuoctu. Ilpasuno Yapradda. Crpykrypa JHK — nBoiinas crnmpais.
Mectonaxoxaenue u ouonorndeckue pyuknuu JJHK. Bugst PHK. ®ynknun PHK B kietke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B Monekyine AT®. buonornueckue
byakiun  AT®. BoccTaHOBICHHBIE TMEPEHOCUYMKH, WX (QYHKIIUA B KIETKe. /[pyeue
Hykneosuompugocgpamet  (HT®).  CexBenupoBanue  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNMOMUKY, NPOMEOMUKU.

CrpykTypHast Ouonorusi: OMOXMMHYECKHEe M OMO(PU3HYECKHE HMCCIEIOBAaHUS COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYpbl OHOMoNeKyld. Moodenuposanue cmpykmypvl u  QyHKYui



OuoMonexyn u ux Komniexcos. Komnvtomepmwiii Ouzaun u opeaHu4ecKuti CuHme3s OUOMONEKY U
UX HENPUPOOHBIX AHATIO208.

JleMoHCcTpanumn

IToptpetsl: JI. ITonunr, . Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankinun, @. Canrep, C.
ITpy3unep.

Hunarpammel:  «PacmpenesieHue XHMUYECKUX DJJIEMEHTOB B  HEXUBOU MPUPOIEY,
«Pacnpenenenne XUMUYECKUX IEMEHTOB B JKUBOU ITPUPOLEY.

Tabmumpr u cxembl: «lleproandeckass TaOnHIla XUMHUYECKUX JIIEMEHTOB», «CTpoeHme
MOJIEKYJIBl BONbI», «BelectBa B cocTaBe OpraHu3MoB», «CTpOEHHE MOJEKYIbl Oenkay,
«CTpyKTypbl O€lIKOBOW MOJEKyb», «CTpoeHHE MOJEKYN YIIeBOIOB», «CTpOoeHHE MOJEKY
unuaoBy», «HykinenHoBbie KUCT0Th, «CTpoeHne Moaekyasl ATD».

OO6opynoBaHue: XUMUYECKast MOCyia U 000py0BaHHE.

JlabopaTopnasi padora «O0Hapyx)eHHE OETKOB C MOMOIIbIO KAU€CTBEHHBIX PEaKLIU».

JlaGoparopHas padora «lccnenoBaHue HYKJIEMHOBBIX KHCIIOT, BBIAEIEHHBIX U3 KIETOK
Pa3JIUYHBIX OPTraHU3MOBY.

Tema 5. CTpoeHune u pyHKIIUN KICTKH

Tunbl kIeTOK: 3yKapuoTHYecKas W TIpokapuoTudeckas. CTpyKTypHO-(PyHKIIMOHAJIbHBIE
00pa3oBaHUsl KJICTKHU.

CrpoeHue mpOKapUOTHYECKON KieTku. KierouHass creHka OakTepuii ©  apxeil.
Oco0eHHOCTH CTpOEHUs TeTepOTPOPHON U aBTOTPOGHON MPOKAPHUOTUIECKHUX KIETOK. MecTo u
pOJIb TPOKAPUOT B OMOLIEHO3AX.

Crpoenue u (HyHKIIMOHUPOBAHUE dyKapuoTHUecKol kieTku. [lnma3marndeckas memOpaHa
(mmazmanemma). CTpykTypa Iuia3Matuyeckod wmeMOpaHbl. TpaHCHOpT BelIeCTB uepe3
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbI (muddysus, obmerd€éHHas nuddysus), aKTUBHBIN
(mepBUYHBIA ¥ BTOPUYHBIA akTUBHBIN TpaHcnopT). [lomynponuniaemocts MemOpansl. Pabora
HATPUI-KAJIMEBOIO Hacoca. ODHJOIMUTO3: MUHOLUUTO3, (paromuto3. Ok3ouuTo3. KietouHas
crerka. CTpykTypa v PyHKIIMH KJICTOYHONW CTEHKH PACTEHUHN, TPUOOB.

Hutomtazma. I[luto3onb. IluTockeneT. JIBukeHwe muTomiasMbl. OpraHoubl KIETKH.
OnHoMeMOpaHHbIE OpPraHOUIbl KIETKHU: dHomIa3Marnyeckas ceth (JI1C), anmapar ['onbmxwy,
JU30COMBI, UX CTpoeHHE U (YHKIMH. B3aUMOCBS3b OJHOMEMOpPAHHBIX OPraHOMIAOB KIIETKHU.
CtpoeHue TpaHYIApHOTO peTukynyma. Mexanusm wnanpasnenus oenkos 6 JIIIC. Cuntes
pacTBopuMbIX  OenkoB. CHHTE3  KIETOUHbIX MeMOpaH. [nmaakuii  (arpaHyisipHBIi)
sHAOIIa3MaTuYeckuil petukyinym. CekperopHas ¢yHkius anmnapara [onbxu. Moougukayus
benxos 6 annapame Ilonvoxcu. Copmupoexa benxos 6 annapame Ionvoocu. TpaHcmopt
BEILIECTB B KJEeTKe. Bakyonu pacturensHbix KieTok. Kiterounsiit cok. Typrop.

[TomyaBTOHOMHBIE OPTraHOWIBI KJIETKUA: MHUTOXOHAPWHU, TIIACTUABL. [Ipoucxoscoenue
mumoxonoputi u niacmuo. Cumdbuoeenes (K.C. Mepeockosckuti, JI. Mapeynuc). CTpoeHue u
GyHKIMM  MUTOXOHJAPUNW U Tmactui. [lepBuuYHble, BTOPUYHBICE U CIOXKHbBIC IJIACTU]IBI
(OTOCUHTE3UPYIOIINX JYKapHOT. XJIOPOIUIACTBI, XPOMOILIACTHI, JIEMKOIUIACTBHI BBICIIUX
pacTEHUM.

HememOpanubie opraHouibl kieTku CTpoeHUEe W (QPYHKIIMM HEMEeMOpaHHBIX OPTraHOUIOB
KJeTku. Pubocombl. [Ipomesxcymounvie ¢unamenmol. MukpoduaaMeHTbl. AKmuHogbvie
Muxkpoguramenmol. MBbIIIEUHBIE KIETKH. AKMUHOBblE KOMNOHEHMbl HEMbIUEYHLIX KIIEMOK.



Muxkpotpyoouku. Kierounsiii uentp. CTpoeHue UM ABUKEHHE KI'YTUKOB U PECHUYEK.
Muxkpotpy06ouku muTomiaasMel. LlenTpuons. berku, accoyuuposannvie ¢ MUKpoguiameHmamu
u mukpompybouxkamu. MomopHvle benxu.

Anpo. O6onouka sypa, XpOMaTuH, KapuoruiazMa, SAPBIIIKA, UX CTPOCHHE U (DyHKIIUU.
SAnepubiit 6enkoBbI MaTpuKC. [IpocTpaHCTBEHHOE PACTIONOKEHUE XPOMOCOM B MHTEp(ha3HOM
anpe. Jyxpomamun u cemepoxpomamun. benku XpoMaTuHa — TUCTOHBL. /[unamuxa s0epHou
0bonouku 6 mumose. Aoepnwiti mpancnopm.

Kierounsle  BkimtoueHusi.  CpaBHUTENbHAS ~ XapakKTEPUCTUKA  KJIETOK  3yKapuoT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM ).

JdeMoHcTpanuu

[Toprpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmumpl 1 cxembl: «CTpoeHHE 3YKapUOTHUECKOW KIeTKn», «CTpOeHHE >KUBOTHOM
KIIETKN», «CTpOEHUE PACTUTEIBHOU KIETKN», « CTpOCHHE MUTOXOHAPUW», «Anpo», «CTpoeHue
MPOKAPUOTUYECKON KIIETKH.

OOopyznoBaHHE: CBETOBOM MHKPOCKON, MHKPOIIPENaparbl PacTUTENbHBIX, KUBOTHBIX
KJIETOK, MUKPOTIpErapaThl OaKTePHUAIbHBIX KIETOK.

JlaboparopHas padora «/3yueHne cTpoeHHs KIETOK Pa3JINYHbIX OPraHU3MOBY.

IIpakTnuyeckas padora «/3yueHue CBONCTB KJIETOYHON MEMOpaHBI».

JlaGoparopHas padora «VcciemoBanue 1asmMoin3a U JEIUIa3MOIn3a B PACTUTEIIbHBIX
KJIETKaxX».

IIpakTnueckas padora «/I3ydyeHue ABUKEHUS LIUTOILIA3Mbl B PACTUTENBHBIX KIETKAX.

Tema 6. O0MeH BelecTB U NPEBPallleHUE JHEPIUH B KJIETKe

AccuMmIALMA U AUCCUMUIISIIUS — JIB€ CTOPOHBI MeTaboiu3ma. Tumbl oOMeHa BEIecTB:
aBTOTpOHBIM W  TeTepoTpodHbI. YdacThue KUCIOpoJa B OOMEHHBIX MPOIECcCax.
OHepreruueckoe obOecrieyeHue kieTku: npeBpanieHue ATd B 0OMEHHBIX TMpolieccax.
@DepMEeHTATUBHBIA XapaKTep peakuuid KieToyHoro merabonusma. dDepMeHThl, WX CTPOEHUE,
cBoiicTBa W MexaHu3M JneicTBus. Kodepmentsl. OTnuuns QepMEHTOB OT HEOPraHUYECKUX
KaTajau3aTopoB.  benku-aktuBaTtopel U OCIKU-MHTUOUTOPBI.  3aBUCUMOCTH  CKOPOCTH
(dbepMEeHTaTUBHBIX PeaKlUid OT pa3InYHBIX (haKTOPOB.

[lepBUYHBI CUHTE3 OPraHUYECKHUX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCUCEHHbIU U
oxcueennvlli  pomocunmesz y oOaxkmepuu. Ceemocobuparowjue nueMeHmvl U NUSMEHMbl
peakyuonno2o yenmpa. Ponb xjnoporiactoB B npouecce porocunTe3a. CBeToBas U TEMHOBas
dazel. omoovixanue, C;, C,. u CAM-munsvt hpomocunmesa. IIponyKTUBHOCTh (HOTOCHUHTE3A.
BnusHue paznuyHbix (akTOpoB Ha CKOPOCTh (poTOCHHTE3a. 3HaYeHUE (POTOCUHTE3A.

Xemocunte3.  Pa3HooOpasme  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTPUDHUITUPYIONTHE
OaxTepun, xKene300akTepun, cepoOaKkTeprun, BOIOPOAHbIC OaKTEpHH. 3HAUCHUE XEMOCHHTE3A.

AHa’poOHbIe opranu3mbl. Bugsl Opokenus. [IpogykTsl OposkeHUsI U UX KCIIOJIb30BaHUE
YeJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3Mbl KaKk OOBEKThl OMOTEXHOJIOTUM U BO3OYIUTENU
00Je3HEN.

AdpoOHBIE OpraHu3Mbl. JTamnbl dHEpreTudyeckoro obmeHa. IloaroToBUTENbHBIN 3Tarl.
[Mukonu3 — 6eCKUCIOPOAHOE PACIICTNIEHUE [TIOKO3HI.

buonoruyeckoe okucieHue, WK KIETOYHOE AbixaHWe. Polb MUTOXOHApPHUI B Ipolieccax
ouonornyeckoro okucienusd. L{uknumdeckue peakuuu. OxuciaurensHoe (GocdoprimpoBaHue.



Ouepeus membpannoco epaduenma npomonos. Cummez ATD: paboma npomonuou ATD-
cunmasvl. IlpeumyiiecTBa a’poOHOrO MyTH OOMEHa BELIECTB TMepel aHa’pOOHBIM.
D¢} dexkTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JeMoHcTpanuu

IToptpetsr: [x. [Tpuctim, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuem, . A. 3aBap3uH.

Tabmumpr u cxembl: «DoTocuHTE3», «IDHEpreTUYecKkuii ooMmen», «bmocuHTE3 Oemkay,
«Ctpoenue pepmenTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOM, 000pYI0OBaHUE /ISl IPUTOTOBJICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOTPENapaToB.

JlaGoparopnasi pabora «l3yuenue kaTanUTUYECKOW aKTUBHOCTH (epMEeHTOB (Ha
MIpUMEPE aMIJIa3bl UIIH KaTanasbl)».

Jlaboparopnasi paGora «/3ydyeHue QEepMEHTATUBHOIO pacCHICIUICHUS MEePOKCUIA
BOJIOPO/Ia B PACTUTENILHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTopnas padora «CpaBHEHHE MPOIECCOB (POTOCHHTE3a U XEMOCHHTE3a.

JladopaTopHas pa6ora «CpaBHEHHUE IMPOIECCOB OPOKCHUS U JbIXaHHD.

Tema 7. HaciencreHnast uHGopManus 1 peajiu3anus eé B KJIeTKe

Peakniun marpudHoro cuutes3a. [I[pUHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSIX MATPUUYHOIO
cuHTe3a. Peanmuzanms HacieacTBeHHOM HHGpoOpMauuu. [eHeTMdeckuid KOI, €ro CBOMCTBA.
Tpanckpunuus — marpuusslii cuHte3 PHK. IIpuHImMne! tpanckpuniuu: KOMIJIEMEHTAPHOCTD,
aHTUNAPAJUIEIBHOCTh, ACUMMETPUIHOCTb. Co3pesanue mampuunvix PHK 6 sykapuomuueckou
knemxke. Hexooupyrowue PHK.

Tpancisinus u e€ stanbl. Yuactue TpancnopTHeix PHK B OnocunTtese Oenka. YcioBus
ouocunTte3a 6enka. KonupoBanue amuHokucior. Ponbs pubocom B OrocuHTE3€e Oernka.

CogpemenHvle npedcmagieHus o cmpoenuu 2enog. OpraHuzaiys TeHoOMa y MPOKapuoT U
AYKapuoOT. Perynsiius akTUBHOCTH TeHOB y mpokapuor. ['umore3a omepona (®. XKakoo, XK.
Mano). Monexynapuvie mexanusmvl 3Kcnpeccuu 2eHos y aykapuom. Ponv xpomamumna e
peaynayuu pabomwl 2enog. Perynsis 0OMEHHBIX TPOIeccoB B kieTke. Kiierounsrii romeocras.

Bupycsl — HekieTouHble OpPMBI JKU3HU U OONUraTHeie mapasuTbl. CTpoeHUEe MPOCThIX U
CJIOXHBIX BHPYCOB, PETPOBHUPYCOB, OakrepuodaroB. JKusnenmwvii yukn J[HK-cooepoicawjux
supycos, PHK-cooepoicawux  eupycos, obaxmepuogpacos. ObpamHnas  mpaHCKpunyus,
pesepmasa, uHmezpasa.

BupycHple 3a0oneBaHusi 4eloBeKa, JKUBOTHBIX, pactenuit. CIINJ, COVID-19,
COIMAJIbHBIE U MEIUIIMHCKUE TPOOIEMBI.

buoungopmamuka: unmeepayus u ananuz oonvuiux maccusos («bigdata») cmpyxmyprvix
ouonoeuueckux Oaunvix. Hanomexnonocuu 6 oOuonoeuu u meouyune. Ilpoepammupyemole
@dynxyuu 6enxos. Cnocobvl 0ocmasKu 1ekapcms.

JeMoHcTpanuu

[Toprpetsr: H. K. Konbuos, /. 1. iBanOBCKUI.

Tabmuubr u  cxembl: «buocunHTes Oenka», «leHeTnyeckuit kom», «Bupych»,
«bakrepuodarmy.

IIpakTnueckas padora «Co3ganue MOAEIH BUPYCAy.

Tema 8. ’Ku3HeHHBIN LUK KJIETKH



Knerounslif 1uki, ero mepuoiasl u peryisuusa. Muarepdaza u muro3. OcoOeHHOCTH
MpOIIECCOB, MpoTeKarimux B untepdasze. [loaroropka kietku k Aenenuto. [IpecunreTnyeckuit
(MOCTMUTOTHYECKU), CUHTETUYECKUNA W MOCTCUHTETUYECKHHA (MIPEMUTOTUYECKHI) MEPUOJIBI
uHTEP(a3bI.

Marpuunsii  cunte3 JHK — pernukamusa. Ilpunmuner  perummkamuu — JIHK:
KOMIUIEMEHTAPHOCTh, TMOJYKOHCEPBATUBHBIA CHHTE3, AHTUNAPAUIEIBHOCTb. MexaHu3m
perumkauu - JIHK.  Xpomocombl. Crpoenne xpomocom. Temomepbl U TenoMmepasa.
XPpOMOCOMHBIN HA0Op KJIETKH — KapUOTHUIL. JMIIJIOWIHBINA U TalJIOUIHBI HAOOPHI XPOMOCOM.
I'oMonornyHeie XpoMocoMbl. [1010BbIE XpPOMOCOMBI.

[enenne knetkn — muto3. Craauu MHUTO3a U NPOUCXOMAIIME B HUX IPOLIECCHI. THIBI
muTto3a. Kapuoknnes n nuroknnes. buonornyeckoe 3HaueHNE MUTO3A.

Perymsiiust mutoTHYeckoro Iukia kieTku. [Iporpammupyemasi kieroyHass rulenp —
arnomnTo3.

Krnerounoe siipo, XxpoMocoMbl, PyHKIIMOHANIbHAsA T€HOMUKA. Mexanuzmwvl nponughepayuu,
oughgpepenyuposku,  cmapenus u  eubenu  kiemok.  «Lugposas  knemka»  —
ouounpopmamuyeckue mooenu QYHKYUOHUPOBAHUS KIEMKU.

JdeMoHCTpanuu

Tabmuubl U cxembl: «KU3HEHHBIH LMK KIETKH», «Muto3», «CTpoeHHE XPOMOCOM,
«Pennmukanus JJTHK.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MUKporpenaparbl: «MUTO3 B KIETKaX KOpEIIKa
JTyKay.

JlaGoparopHas padora «/3ydeHue XpoMOCOM Ha TOTOBBIX MUKpPOMpenaparaxy.

Jlaboparopnasi padora «HaOmoneHue MuTo3a B KIETKAax KOHYMKA KOpelIKa Jiyka (Ha
TOTOBBIX MUKpOTIperaparax).

Tema 9. CTpoeHue u GpyHKIIMHA OPTraHU3MOB

buonoruueckoe  pazHooOpazue  opraHu3MoB.  OIHOKIETOYHBIE,  KOJOHHAJIbHBIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

Oco0eHHOCTH CTPOCHHS M JKU3HEACITEIIBHOCTH OJHOKIIETOUYHBIX OpraHu3MoB. bakrepuw,
apxeu, OJHOKJIETOUHbIE TPUOBI, OTHOKIETOYHBIE BOJOPOCIH, Ipyrue NpoTucThl. KononuansHble
OpraHU3MBI.

B3anMoCBA3p 4acTe MHOTOKIIETOYHOIO OpraHu3Ma. TkaHu, OpraHbl U CHCTEMBI OPTaHOB.
Opranusm kak eauHoe nenoe. [omeocras.

Tkanum pacrenmii. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBarenbHasi, TMOKPOBHAs,
MPOBOASAIIAS, OCHOBHAs, MexaHndyeckasd. OCOOEHHOCTH CTPOEHUs, (PYHKIMI U PaCTONOKESHUS
TKaHEH B OpraHax pacTeHUM.

TkaHM KMBOTHBIX M  YEJOBEKAa. THIBl KUBOTHBIX TKAaHEW: OSOUTEIUAJIbHASA,
COEJIMHUTENbHASA, MblllIeyHasi, HepBHAas. OCOOEHHOCTH CTPOECHMS, (PYHKIMI U PACTIONOKECHUS
TKaHEW B OpraHax >KUBOTHBIX U YEIIOBEKA.

Opransl. BereratuBHbie U TeHEPATUBHBIE OpPraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTaHOB
KUBOTHBIX U 4esioBeka. DyHKIMU OPraHOB U CUCTEM OPTraHOB.

Omnopa Tena opranu3moB. Kapkac pacrenui. CKeleTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyXHblii W BHYTpeHHHH cKeneT. CTpoeHHWE€ U THUIIBI
COETMHEHUS KOCTEM.



JBuxeHue opraHu3moB. JIBHKEHHE OJHOKJIETOYHBIX OpPraHuM3MOB: aMEOOMIHOE,
KTYTUKOBOE, PECHHUYHOE. J[BMKEHME MHOTOKJIETOYHBIX PACTEHHWW: TPONMU3MBI M HACTHH.
JIBW)kKeHHEe MHOTOKJIETOYHBIX JKMBOTHBIX W 4YEJIOBEKa: MbIIIeYHass cucrema. Pedrexc.
CkeneTHbIE MBIIIIBI U UX padoTa.

[Iutanue opranusmoB. [lomtonieHue BOMBI, YIVIEKMCIOIO T'a3a U MUHEPAJIbHBIX BEIIECTB
pacTteHusiMU. [luTaHme XUBOTHBIX. BHYTPHUIIONIOCTHOE M BHYTPHUKIIETOYHOE MHIIEBAPEHUE.
[luranue MO3BOHOYHBIX XKUBOTHBIX. OTIENbI MUILIEBAPUTEIIBHOTO TpakTa. llunieBapurenbHbie
Kenesbl. [IumeBapurenbHas cucTeMa 4eioBeKa.

Hpixanne opranu3moB. [[pixanue pacteHuid. [{pixanue xuBoTHBIX. JAuddy3us razos yepes
NOBEPXHOCTh KieTKu. KoxkHoe apixanue. JlpixarenbHas mOoBEepXHOCTh. JKabepHoe U JErouHoe
JbpIXaHue. JIpIXaHWe ITO3BOHOYHBIX YWBOTHBIX M YEJIOBEKAa. OBOJIOLMOHHOE YCIOKHEHUE
CTPOCHHS JIETKUX IIO3BOHOYHBIX JKMBOTHBIX. JlpIXareibHas cuUCTEeMa 4YeloBeKa. MexaHusm
BEHTWJISIIMU JETKUX Yy ITUI] U MIIeKONUTaromux. Perynsuus npixanus. JlpixarenbHble 00bEMBI.

Tpancropr BemecTB y OpraHu3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHui. TpaHcmopr
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u e€ opradsl. KpoBeHOCHas cucrema
NIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepiue, KpOBEHOCHBIE COCyAbl M KpoBb. Kpyru
KpOBOOOpAIlleHHUsl.  DBOJIOUMOHHBIE  YCIOXKHEHHUSI CTPOCHHMS  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasuus.

Beinenenne y opranu3moB. BreineneHuwe y pacreHuid. BpiaeneHue 'y  KUBOTHBIX.
Cokparutenbuble Bakyodu. Opranbsl BbifeneHus. @OunbTpanus, CceKpeuuss W 00paTHOe
BCAChIBaHUE KaK MEXaHU3MbI paOO0Thl OPraHoOB BbiJeieHUs. CBS3b MOJIOCTHU TEJa ¢ KPOBEHOCHOM
Y BBIICIUTEIBLHON CHUCTEMAaMU. BbleneHne y MO3BOHOYHBIX KMBOTHBIX M 4YesioBeKa. [loukwm.
Crpoenue u pyHKIIMOHUpOBaHUE He(poHa. OOpa30BaHUE MOUYHU Y YEIOBEKA.

3amura y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuii u
LUCTHI MPOCTEUIINX. 3alIUTa Y MHOTOKJIETOUHBIX pacteHuil. Kytukyna. CpencrBa nacCUBHON U
XUMHUYECKOU 3aUTEI. DUTOHIUIBI.

3alnTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIE. 3aIIUTA OPraHu3Ma
or Oomne3Heil. MMMyHHass cucrema uernoBeka. KIETOYHBIM M TyMOpalbHBII UMMYHUTET.
Bpoxa¢Hubplii W npuOOpeTEHHBIN  crienudUUecKuii HWMMYHUTET. Teopuss KJIOHAJbHO-
cenexktuBHOro nMMyHuTeTa (I1. Dpnux, @. M. bepner, C. Tonerasa). BocnanuTenbHble OTBETHI
Oopranu3MoB. Posb BposkIEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHIA.

PazgpaxumocTe W peryisiuus y OpraHu3sMoB. Pa3znpaXuMoCcTe y OIHOKJIIETOYHBIX
oprann3mMoB. Takcucel. PazapaxxumMocTs U perynsuusa y pacteHuil. PocToBble BemiecTsa U uX
3HAYEHUE.

HepBHast cucrema u peduexTopHas perymasiuus y >KUBOTHbIX. HepBHast cucrema u eé
OTHENBl. DBOJIOLHMOHHOE YCIOKHEHHE CTPOCHUS HEPBHOM CUCTEMBI Yy XKMBOTHBIX. OTaeisl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pedrnekc u pednexropnas ayra. besycnoBubie u
YCIOBHBIE PeQIICKCHI.

['yMopanbHast peryisiius M SHIOKPUHHAS CHCTEMA >KMBOTHBIX M 4esoBeka. JKenessl
DHJIOKPUHHOM CHUCTEMBI M HUX TOPMOHBI. JleicTBuEe TOPMOHOB. B3auMOCBA3b HEPBHOU U
SHAOKPUHHOM cucTteM. ['unoranamo-runoduszapHas cucrema.

JdeMoHcTpanuu

[Toprper: U. I1. I1aBnos.



Tabmuupl 1 cxembl: «OMHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOAOPOCINY,
«bakrepun», «lIpocreiimme», «Opranbl UBETKOBBIX pacTeHui», «CHCTEMBI OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHYTpEHHEE CTPOEHHE HACEKOMBIX», «TKaHUM pacTeHUN»,
«KopueBbie cuctembl», «Ctpoenue crelis», «CTpoeHHe JIMCTOBOW IUIACTUHKWY, «TkaHH
KUBOTHBIX», «CKener yenoBeka», «llumeBapurenbHas cucremay», «KpoBeHOCHash cucTtemay,
«/lpixarenpHass cucrema», «HepBHas cucrema», «Koxka», «Mplmednas cucremay,
«BpinenuTenbHas cucteMay, « JHAOKpPUHHAS cucTeMay, «CTpoeHue MbIb, «IMMyHHTETY,
«KumeunononocTtHele», «CxeMa NUTaHus pacTeHUi», «KpOBEHOCHBIE CUCTEMBI IT03BOHOYHBIX
AKUBOTHBIX», «CTpoeHue ruapel», «CTpoeHue miaHapun», « BHyTpeHHee CTpoeHue NOKIAEBOTO
yepBsi», «HepBHas cucrema psid», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmbikaromuxcs», «HepBHas cucrema nruny», «HepBHas cucremMa MIIEKONMMTAKOUIUX,
«HepBHas cuctema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKpPOIpPENapaThl OJHOKIECTOYHBIX OPraHU3MOB,
MHKPOIIPENAPAThl TKAHEW, PAKOBUHBI MOJIJIIOCKOB, KOJUIEKIIMNA HACEKOMBIX, UIJIOKOKHX, )KUBBIE
HK3EMILISIPbl KOMHATHBIX PAaCTeHUI, TepOapuu pacTeHUIl pa3HbIX OT/IEIOB, BIaKHbIE MpenapaThl
’KUBOTHBIX, CKEJIEThI T03BOHOYHBIX, KOJUIEKI[MN O0€CIIO3BOHOUYHBIX KUBOTHBIX, CKEJIET YEJIOBEKA,
o0opynoBaHUE ISl JEMOHCTPAllMM TIOYBEHHOTO W BO3AYIIHOTO TMHUTAHUS PACTEHUH,
pacuierieHus Kpaxmana u OelKoB ToJ JelcTBHEM (epMeHTOB, 000pynOBaHUE s
JIEMOHCTPALIMH OIBITOB M0 U3MEPEHHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHbIX
JBVYKEHUH, MOJEJIH TOJIOBHOTO MO3ra Pa3jIn4HbIX )KUBOTHBIX.

JlaGoparopHas padora «/3ydeHue TKaHEeW pacTECHUI».

JlaGoparopHas padora «/3ydueHue TKaHEW )KUBOTHBIX».

JlaGoparopHas padora «/3ydyeHue OpraHoB LIBETKOBOT'O PACTEHUS».

Tema 10. PasMHOkeHNEe ¥ Pa3BUTHE OPTraHU3MOB

@DopMBbl pa3MHOKEHHUSI OPraHU3MOB: Oecronoe (BKJII0Yasi BET€TaTUBHOE) U MOJIOBOE. Buibl
0ecro0ro pa3MHOKEHHS: TOYKOBAHUE, CIIOPYJIALMS, PparMeHTalus, KIOHUPOBAHHUE.

[TonoBoe paszmHoxkeHue. IlomoBble kieTkn, wiaum rameTel. Meio3. Craaun Meiiosa.
IToBenenue xpomocoM B meino3e. KpoccuHroBep. bruosorndeckuii CMbICT MEH03a U TTOJI0BOTO
nporecca. Meio3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTraHU3MOB.

IIpensaponsiiieBoe  passutue. I'ameroreHes 'y OKUBOTHBIX. IlonoBble  kenessl.
OOpa3oBaHue W pa3BUTHE MOJOBBIX KiIeTOK. CriepmaroreHe3 u oorene3. CTpoeHHE MOIOBBIX
KJIETOK.

OmogoTBOpeHNEe W SMOPHOHANIBHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OIUIOOTBOPEHUS:
Hapy>XHOe, BHyTpeHHee. [lapreHorenes.

NHauBryalbHOE pa3BUTHE OPTaHU3MOB (OHTOrEHE3). DMOPHUOJIOTHUS — HAyKa O pa3BUTHHU
opranu3MoB. Mopgoeenez — o0Ha u3 enasuvix npooiem smopuonocuu. Konyenyus mopgozenos
u modenu mopgoeenesa. Craguu ->HMOpHOreHe3a KUBOTHBIX (Ha TMpUMEpe JISATYIIKH).
HpoGnenue. Tunbl npobnenus. [emepmunuposannoe u HedepMUHUpoOsanHoe OpobiieHue.
Bnacmyna, munvt 6nacmyn. Oco6eHHOCTH qPOOICHUS MIIEKOTIUTAIOIMINX. 3apPOABIIIEBbIC JTUCTKH
(racTpynsiiusi). 3akiajika OpraHOB M TKaHEW W3 3apOoJbIILEBBIX JIMCTKOB. B3aumMHOe BiIusHUE
yacTeil pa3BHBAIOLIErocs 3apojibliia (3MOpHOHaANbHAS WHIYKUHKA). 3aKiagKka IlaHa CTPOCHUS
JKUBOTHOTO KakK pe3yibTaT HEPAPXUUYECKUX B3aMMOAECUCTBUM TIeHOB. BiusgHue Ha
AMOPHUOHAIBHOE PAa3BUTHUE PA3NMYHBIX (PAKTOPOB OKPYKAIOLIEH CPEJIbI.



Poct u pasButue >XuUBOTHBIX. [locTamOpuoHanbHbIM mnepuon. Ilpsmoe u Hempsimoe
pazButue. PaszButue ¢ metamMopdo3oM y OECMO3BOHOYHBIX W TO3BOHOYHBIX KHUBOTHBIX.
buonornueckoe 3HaueHUE ONPSIMOTO M HENPSIMOTO PA3BUTHUA, UX PACIPOCTPAHEHUE B MPUPOIE.
Tunel pocta XUBOTHBIX. DakTOpbl peryasdlvu pocTa >KUBOTHBIX U uenoBeka. Craauu
MOCTAMOPHUOHATILHOTO Pa3BUTHs Y >KMBOTHBIX M dYelloBeKa. [leprojpl OHTOreHe3a ueoBeKa.
Crapenue u cMepTh Kak OMOJIOTUYECKHE MPOLIECCHI.

PasmHoxeHue u pasButue pactenuil. ['ametodputr m cnopodur. Meio3 B KHU3HEHHOM
nukie pacrenuii. OOpa3zoBaHue crmop B Tpoliecce Meiosza. ['ameToreHes y pacTeHUi.
OmnonoTBOpEHUE U Pa3BUTHE PACTUTENBHBIX OpPraHU3MOB. JIBOMHOE OIUIOJOTBOPEHHUE Yy
LBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMEHH.

MexaHn3MBbl PETYJIALUU OHTOT€HE3a Y PACTEHUMN U KUBOTHBIX.

JleMoHcTpanuu

IToptpetsr: C. I. HaBamun, X. [lIneman.

Tabmuubl u cxembl: «BereraruBHoe pazMHOXKEHUE», « TUIBI OECIONIOTO Pa3MHOMKEHUS,
«Pa3MHOXEHHE XJIAMUJIOMOHANbDY, «Pa3MHOXeHHEe »dBIeHb», «Pa3sMHOXKEHHE THUAPBD,
«Metio3», «Xpomocombl», «l'ameroreHes», «CTpoeHHE SHUIEKIETKH U CHEPMaTO30MIay,
«OCcHOBHBIE cTaauu OHTOreHesza», «lIpsimoe m Hempsimoe paszBuTue», «Pa3BUTHE MaNCKOTrO
KyKa», «Pa3zButue capanun», «Pa3BuTue JATyLKW», «/BOMHOE OIUIOAOTBOPEHUE Y [IBETKOBBIX
pacteHui», «CTpoeHHe CEMSIH OIHOAOJBbHBIX M JBYAOIBHBIX PAacTeHUN», «KU3HEHHBIA LUK
MOPCKOW  KamycCThl», <OKHW3HEHHBIM LUKI MxXa», <« KU3HEHHBIM UMK [alnOPOTHUKAY,
«KM3HEHHBIN TUKII COCHBD».

OO6opynoBaHue: CBETOBOM MUKPOCKON, MUKPOIIPENaparhl AULEKIETOK U CIIEpMaTo301 0B,
Mozaenb «L{AKI pa3BUTHS JATYIIKID.

JlaGoparopnasi pabora «V3ydyeHuHe CTPOCHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKPONpEnaparaxy.

IIpakTuyeckass padora «BbIsBICHHE MPU3HAKOB CXOACTBA 3aPOABIIICH TMO3BOHOYHBIX
JKAUBOTHBIX).

Jlaboparopnas padora «CTpoeHre OpraHoB Pa3MHOXKEHUS BBICIINX PACTEHUID.

Tema 11. 'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH U MI3MEHYMBOCTH OPraHU3MOB

Hcrtopus cTaHOBIEHUS W pPa3BUTUA TeHETHMKU Kak Hayku. Paborel I. Menpens, I. nge
®puza, T. Moprana. Poinb oTedecTBEHHBIX YYE€HBIX B pa3BUTUM TreHeTHkU. Paborsr H. K.
Konsiosa, H. 1. BaBunona, A. H. benosepckoro, I'. /1. Kapneuenko, 10. A. ®ununuenxo, H. B.
Tumodeepa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE TIOHATHUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, aJICIIbHBIE
T€HbI, AJIBTCPHATUBHBIC MPU3HAKHA, JOMUHAHTHBIA M PELECCUBHBIM MPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucTas JIMHUS, TUOpUIbI, reHotur, (GpeHoTurn. OCHOBHBIE METOMIbl T€HETUKHU:
rUOPUIOTOTUYECKUM, IUTOJIOTMYECKUN, MOJIEKYIIPHO-TEHETUYECKUM.

JeMoHcTpanuu

[Toprpersr: I. Menaens, 1. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuii, I'. [{. Kaprieuenko, 0. A. ®unumuenko, H. B. Tumodeen-Pecopckuii.

Tabnuipl u cxeMbl: «MeToibl reHeTUKI», «CXeMbl CKpELUBaHU.

JlabopaTopnas padora «Ipo3oduia kak 00bEKT FT€HETUUECKUX UCCIEAOBAaHUNY.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH



MonorubpugHoe ckpemuBanue. llepBblii 3akoH MeHzaens — 3akoH €QUHOOOpasus
ruOpuoB nepBoro nokojeHus. IlpaBuno nomuHupoBanus. Bropoi 3akoH Menzens — 3aKoH
pacuieruieHus npu3HakoB. LluTomormyeckne OCHOBBI MOHOTHOPHIHOTO CKPEIIWBaHUA.
I'nnores3a 4MCTOTHI TaMET.

AHamusupyromee  ckpemuBaHue.  IIpoMexyTO4HBI ~ XapakTep  HAacCJEeIOBaHUS.
Pacuiemienrie npu3HaKkoB PY HEMIOJIHOM JTOMHUHUPOBAHUH.
Hurubpunnoe ckpemuBaHue. Tpetunii 3akoH Menaenss — 3akOH HE3aBUCHMOTO

HaCJIeI0BaHus MPU3HAKOB. [{uToNmornueckre 0OCHOBBI AUTUOPUIHOTO CKPEITUBAHUS.

CuemnnienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CiiernyieHHOe HaclleZJOBaHHe
I€HOB, HAPYILLIEHHE CLETUIEHUS MEXKly TeHaMU. XPOMOCOMHAs TEOPHS HACIEACTBEHHOCTH.

['enetrika mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIICHHs IMoJIa. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbli M reTeporaMeTHbIM MOJI. [ eHeThueckass CTPyKTypa IOJIOBBIX
xpomocoMm. HaciienoBanue npu3HaKoB, CLEIUIEHHBIX C IIOJIOM.

I'enotun kak uenoctHas cucrema. llnedoTrponus — MHOXECTBEHHOE JIEMCTBUE TIE€HA.
MHOXECTBEHHBIN aJUIen3M. B3anMonencTBHE HeaJUIeNbHbIX TeHOB. KoOMILIEMEHTapHOCTb.
Omnucras. [lonumepus.

I'eHeT4yeCcKUd KOHTPOJIb pAa3BUTUSA PACTCHUM, JKUBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTHYECKUX TMPOIECCOB, TMOBEACHUS U KOTHUTUBHBIX (PyHKIUNA. [eHeTudyeckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJCUCTBUS «XO3SUH — MApa3uT» U «XO3SIMH —
MUKpOOHOM». [ eHeTHUUeCcKue acreKThl KOHTPOJISI 1 U3MEHEHUSI HAClIeJICTBEHHON nH(MOpMaIiK B
ITOKOJIEHUSIX KJIETOK U OPTaHU3MOB.

JeMoHcTpanuu

[Toprpersr: I. Mennens, T. Mopras.

Tabmumpsr u cxembl: «IlepBbiit 1 BTOpoil 3akoHbl Mennensy, « Tpetuil 3akoH Mennemns»,

«AHanm3upyromee — ckpemnBanue», — «HemomHoe — nomuHMpoBaHme»,  «CLEIIEHHOE
HaCJIEJOBaHUE NIPU3HAKOB Yy apo3o¢puisl», «l'eHetmka mnona», «Kapumortun denosekay,
«Kapuotun  gpozodunby, «Kapumorun  mrunb»,  «MHOXECTBEHHBIA  aJUICIHU3MY,

«B3auMonencTBre reHOBY.

ObopynoBaHue: MoJenb JUIsl JEMOHCTPAIMKM 3aKOHOB €IMHOO0Opa3us rMOpUa0B NEPBOrO
ITOKOJICHHWSI M PACIICIUIEHUS MPU3HAKOB, MOJENb Il JEMOHCTPALMM 3aKOHA HE3aBHCHUMOTIO
HACJIEOBaHUs IPU3HAKOB, MOJEIb I JEMOHCTPALMH CUEIJIEHHOTO HACIEAOBAaHUs IPU3HAKOB,
CBETOBOI MUKPOCKOII, MUKpoIpenapar: «/Ipozodunay.

IIpakTuyeckass padora «l3yueHue pe3yabTaTOB MOHOTMOPHIHOIO CKpEIIMBAHUS Y
Jp030(UITBI.

IIpakTnueckas padora «M3yyeHue pe3ynbTaToB JUTHOPUIHOTO CKpPELIUMBAaHUA Y
JPO30(HITBI.

Tema 13. 3aKOHOMEpPHOCTH U3MEHUYMBOCTH

B3aumonelictBue reHotuna W cpefapl npu (GopMupoBaHuM (peHotuna. M3MeHYHBOCTH
npu3HakoB. KauecTBEHHbIE M KOJIMYECTBEHHbIE NPU3HAKKA. BuIbl  HW3MEHYMBOCTH:
HEHACJICICTBEHHAs U HACIICICTBEHHAs.

MonaudukanionHas U3MEHUMBOCTh. Ponb cpenbl B (GOpMUPOBAaHUU MOANU(DUKALMOHHON
n3MeHunBoctd. Hopma peakuuu npusHaka. BapuanvoHHbIN psa U BapuanmoHHas kpusas (B.
Horanucen). CoiicTBa MOAU(PUKAITMOHHON U3MEHUNBOCTH.



['eHoTunMyeckass W3MEHYUMBOCTh. (CBOICTBA TIE€HOTUIIMYECKOW HW3MEHUYHMBOCTU. Busl
TEeHOTUITNYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MyTal[AOHHASL.

KomOuHaTtnBHasT U3MEHYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOM
U3MEHYMBOCTU. Ponb  KOMOMHATHBHOM  HM3MEHUMBOCTH B  CO3JAHUM  T'€HETUYECKOIO
pa3zHooOpa3usi B MpeJesnax OHOTO BUA.

MyTtanmonHass W3MEHUYMBOCTb. BuWIbl MyTanuii: T€HHBIE, XPOMOCOMHBIE, TE€HOMHBIE.
CroHTaHHbIE W HMHIYUMPOBAHHBIE MYTalUHW. SIAEpHbIE W IUTOIJIA3MAaTUYECKUE MYTALMH.
Comarnueckue W mojoBble MyTanuu. [IpuurHBI BO3HUMKHOBEHHs MyTanuil. MyTareHsl U UX
BJIMSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Ipouecca. 3aKOH TOMOJOTHYECKUX
psgoB B HacinenctBeHHo wu3MmeHunBoctH (H.W. BaBunoB). BHesaepHas H3MEHYMBOCTH U
HAaCJIECTBEHHOCTD.

Onuecenemuxka u SNUSEHOMUKA, POJb INUEHeMU4ecKux Qakmopos 8 HacCie008aHUU U
UBMEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOS ) OP2AHUSMOS.

JdeMoHcTpanuu

[Toprpersr: I. ne ®pus, B. Moranncen, H. 1. Basuios.

Tabmuuplt u cxembl: «Buapl usMeHunBoCTH», «MoAM(PHUKAIMOHHAS W3MEHYUBOCTDHY,
«KomOunaruBHasi  W3MEHUMBOCTBHY»,  «Meho3»,  «OmnonoTBopeHue»,  «leHernyeckue
3a00s1eBaHUsl YeIoBeKay, « Buabl MyTamuiig.

ObopynoBaHue: XHUBbIe W TrepOapHbIE JK3EMIUISIPbl KOMHATHBIX PAacTEHUM, PHUCYHKU
(pororpacdun) KUBOTHBIX C pa3IUYHBIMHU BUAAMH U3MEHYUBOCTH.

JlabopaTtopnas paGora «McciemoBanne 3akOHOMEpPHOCTEH  MOAMGMUKAIIMOHHOMN
M3MeHYUBOCTH. [locTpoeHrE BapHallMOHHOTO PsAa U BApUAIMOHHOW KPUBOMY.

IIpakTuyeckas padora «MyTtauuu y 1po30(duisl (Ha TOTOBBIX MUKPOIPENaparax)y.

Tema 14. I'eHeTHKa Yesi0BeKka

Kapuorun uenoBeka. MexayHaponHash MporpaMma HCCIEIOBaHHMS TE€HOMAa YeJOBEKa.
MeTtoabl M3ydeHHUs] TEHETUKH YEJIOBEKa: T€HEAIOrMYeCKUid, OJM3HELOBbIN, [TUTOT€HETHUYECKUH,
HNOMYJISITUOHHO-CTaTUCTUYECKUM, MOJIEKYJISIpHO-TeHeTHYecKuil. COBpEMEHHOE OIpeeseHue
IEHOTHIIA: ITOJIHOTEHOMHOE CEKBEHHMPOBAHWE, T'€HOTUIIMPOBAHHWE, B TOM YMCIIE C IIOMOILBIO
[M[]P-ananu3a. HacnencrBenHble 3a0o0jieBaHUs YelIOBEKA. [ €HHbIE M XpPOMOCOMHBIE OO0JIE3HU
yejoBeKa. bBoJIe3HM € HACIEICTBEHHOW MPEeapacloloKeHHOCThIO0. 3HAYEHUE MEIUIIMHCKOU
TEHETHUKU B NPEJOTBPALLEHUU W JICYEHUH T€HETHYECKUX 3a00JeBaHUi yernoBeka. Menuko-
reHeTHYeCKoe KOHCyJIbTUpoBaHue. CTBOJIOBBIE KIETKU. [IOHATHE «IEHETHYECKOro TIpys3ay.
OTUYEeCKHUE aCTIeKThl UCCIEA0BAHUM B 00JIaCTH PEIaKTUPOBAHKS F€HOMA U CTBOJIOBBIX KJIETOK.

['eneTndeckue (pakTopbl MOBBIMIEHHOW YyBCTBUTEIBHOCTH YEJIOBEKa K (PU3NYECKOMY U
XUMHUYECKOMY 3arpsA3HECHHUIO OKpy’Karomerd cpeasl. [eHernueckas IpeapacroioKEeHHOCTh
YeJIOBEKA K aTOJIOTUSM.

JdeMoHCTpanuu

Tabnmuupsl 1 cxembl: «Kapuorun dyenoBeka», «MeToAbl M3ydYEeHUsS T€HETHKU YEIOBEKa,
«l'eneTnueckue 3a001€BaHUS YETOBEKAY.

IIpakTuueckas padora «CocCTaBICHUE U aHATIU3 POIOCIOBHOW.

Tema 15. Cesiekuusi OpraHn3MoB

JloMecTukanusa W cenekuus. 3apoXkICHHUE CENEeKUMU W JAoMecTukaunu. Yuyenue H. H.
BaBunoBa o LleHTpax npoucxoxaeHus ¥ MHOrooOpasus KyJabTypHBIX pacTeHuid. Posb cenekuun



B CO3JaHUM COPTOB pACTEHHMM M TopoA KHUBOTHBIX. CoOpT, mopoja, IITaMM. 3aKOH
TOMOJIOTUYECKHUX PSA0B B HACIEACTBEHHON n3MeHunMBOCTH H. . BaBunosa, ero 3HaueHue s
CEJIEKIMOHHOM padoThI.

MeTtozpl cenekimoHHoMi padoThl. ICKyCcCTBEHHBIN OTOOP: MacCOBBIA M WHIAMBUYaTbHBIN.
Oranbl KOMOMHAIIMOHHOW cenekuuu. VcnbiTanue mpousBoauTeneil mo moromctBy. Otbop 1o
TCHOTUITY C TOMOIIBIO OIEHKH (DEHOTHUNAa TMOTOMCTBA U OTOOP IO TE€HOTHIY C MOMOIIBIO
ananmuza JIHK.

HcKyccTBeHHBI MyTareHe3 KakK METOJ[ CEJICKIIMOHHOW paboThl. PamuanuoHHBIN H
XUMUYECKUA MyTareHe3 Kak MCTOYHMK MYyTalud Yy KyJbTYpHBIX (OpM OpraHu3MOB.
Hcnonp3oBaHne TEHOMHOTO pPEIaKTUPOBaHUST U MeETofoB pekomOuHaHTHhIX JIHK s
MOJy4YE€HUS HCXOIHOTO MaTepualia Jijis CENEKIUU.

[Tonyyenne monumionaoB. BrHyTpuBumoBas rtubOpuausanus. bauskopojcTBeHHOE
CKpelIrBaHue, win nHOpuauHr. HeponcTBeHHoe ckpeniuBanue, wid ayTopuausr. I'erepo3uc u
ero mnpuuuHbl. Hcmons3oBaHnue rerepo3uca B cenekiuu. OTnanéHHas TUOpUAN3aLUs.
[Ipeononenne Oecromuss MEXBUAOBBIX THOPUIOB. JlOCTYDKEHHSI CENEKIMM PACTCHHA U
KUBOTHBIX. «3eNéHas pesonoyusy.

CoxpaHeHue W W3YyYEHHE T€HETUYECKUX PECYPCOB KYIbTYPHBIX PACTEHUW W HMX JUKHUX
poruel ISl CO3/JaHUsI HOBBIX COPTOB M THOPHUIOB CEIIbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yuenue,
CoOXpaHeHue u ynpaejieHue 2eHemuyecCKUMU pecypcam CenbCKOX03AUCMBEHHbIX U NPOMbICTIOBbIX
JHCUBOMHDBIX 6 YEAX YIVUULeHUS. CYUeCMBYIOUWUX U CO30AHUSL HOBBIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucje ¢ NpUMEHEeHUeM COBPEMEHHBIX Memo008 HAYYHBIX UCCIe008AHUL, NepedosblX uoel U
NepCneKmuGHbIX MexHON02UU.

JleMoHCcTpanumn

IToprpersr: H. 1. BaBunos, U. B. Muuypus, I'. JI. Kapneuenko, II. I1. Jlykpsanenko, b. JI.
Acraypos, H. bopinoyr, /1. K. benses.

Tabmuubl u cxeMbl: «LIeHTpBI NPOUCXOKACHUS U MHOTO0Opa3usl KYJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTUYECKUX PSJI0B B HACJIEICTBEHHOM H3MEHYUBOCTH», «METONbI CENeKIun»,
«Otnanéunas rudpuan3anus», « MyTarenesy.

Jlaboparopnas padora «/3ydyeHHe COPTOB KYJIbTYPHBIX PACTEHHUU W MOPOA TOMAITHUX
JKUBOTHBIX).

JlaGoparopHas padora «/3ydeHue METOIOB CENEKIIUN PACTECHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUN».

IKceKkypeusi «OCHOBHBIE METOABI U JOCTHIKEHUS CEJIEKIIMM PACTeHU U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHI[UIO, TIEMEHHYI0 (epMy, COPTOUCHIBITATENIbHBIM YYaCTOK, B TEIJIMYHOE
XO035IIICTBO, B TAOOPATOPHIO arpOyHHUBEPCUTETA WIIM HAYYHOI'O LIEHTPA)».

Tema 16. BUOTEeXHOJIOTHS U CHHTETHYECKAs OMOJI0THUSA

OOBEKTHI, HUCHONB3yeMble B OHMOTEXHOJOTMH, — KIETOYHBIE M TKAHEBBIE KYJIBTYpHI,
MUKPOOPraHU3MbI, WX XapaKTepucTuka. TpaauiMoHHas OWOTEXHOJIOTHS: XJjeOoleueHue,
MOJTyYCHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOMETHE. Mukpoouonaorndecknii cuaTe3. OOBeKThI
MUKPOOHOJIOTHYECKHUX TeXHOIOorui. [Ipon3BoacTBO OenKa, aMUHOKUCIOT U BUTAMUHOB.

Co3maHve TEXHOJNOTMA W MHCTPYMEHTOB  LEJEHANPABICHHOIO  MU3MEHEHUA U
KOHCTPYHMPOBAHUSI TEHOMOB C IEJIBIO MOTYYEHUS] OPTAHU3MOB U UX KOMIIOHEHTOB, COJICPKAIINX
HE BCTPEUAIOIINUECS B IPUPOJIC OMOCUHTETHUCCKUE Ty TH.



Kiierounass uHxeHepus. MeToapl KynbTypbl KJIETOK M TKAHEW PACTEHHM U KUBOTHBIX.
Kpunobanku. Comatnueckass ruOpuau3anus U coMaTudyeckuii smOpuoreHes. Mcnonb3zoBanue
raluiOnJIOB B CENEKUMM pacTeHuM. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzosanue
MOHOKJIOHANbHBIX U NONUKIOHAIbHBIX aHmumen 8 meouyure. ICKyCCTBEHHOE OILJIOIOTBOPEHUE.
PekoHCTpyKIMS SHUEKIETOK W KJIOHMPOBAHHWE JKMBOTHBIX. METON TpaHCIUIAaHTALUH SIEp
KIIETOK. TexHonoeuu 0300po6neHus, KyIbMUuGUpPO8aHus U MUKPOKIOHANbHO2O DA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbIMYP.

XpOMOCOMHasl U T€HHas MHKEHEpUs. VICKyCCTBEHHBI CHHTE3 I'€Ha U KOHCTPYUPOBAHUE
pekomouHanTHbIX JIHK. Co30anue mpanceennvix opeanuzmos. JJOCTUXKEHUS U TEPCIICKTHUBBI
XpPOMOCOMHOM W TEHHOM HWH)XEHEPUU. ODKOJOTMYECKHE M JTHYECKHE MpoOIeMbl TE€HHOU
VHXCHEPUU.

Menunnackue 6uorexnonoruu. [locrrenomuas mudposas meauimna. [IP-quarnocruka.
MeTabonOMHBI aHallU3, TEHOLUEHTPUYECKUM aHaiu3 MpoTeoMa 4YeNOBeKa i OLICHKHU
COCTOSIHUSL €T0 310pOBbs. Vcnonp30BaHME CTBOJIOBBIX KJIETOK. TapreTtHas tepamnus paka. 3D-
OWoumXKeHepus Ui pa3paboTku  (QyHAAMEHTAIBHBIX OCHOB MEIMIIMHCKUX TEXHOJOTHH,
CO3/aHMsI KOMIUIEKCHBIX TKaHEH COUYETaHHEeM TEXHOJIOTHH TPEXMEPHOTO OHOMPUHTUHTA U
ckadonarHra Juist petieHus 3a/1ad nepcoHaAIn3UPOBAHHON MEAUIUHBI.

Coznanrie BEKTOPHBIX BAaKIMH C IEJIbI0 OOECTHeUeHUs] KOMOWHUPOBAHHOW 3alllUTHl OT
Bo30yauteneit OPBU, ycraHoBieHHe MONEKYISPHBIX MexaHU3MOB (yHKimonuposanus PHK-
coziepKallliX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OMacHble 3a00JIeBaHUs YEOBEKA U )KUBOTHBIX.

JdeMoHCTpanuu

Tabmuubslt w  cxembl: «Vcnonp30BaHWE  MHMKPOOPTraHM3MOB B IPOMBIIIJIEHHOM
MIPOU3BOACTBE», «KileTouHast nH)KeHepUs», «l eHHass HTHKEHEPUS».

JladopaTopnas padora «/3yueHrne 0oObeKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «IloayyeHrnE MOJIOYHOKHUCIBIX IPOITYKTOBY.

IKcKypeusi «bHoTexHONMorus — BaXKHEHIas IPOU3BOUTENbHAS CUJla COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUYECKOE MPOU3BOACTBO)Y.

11 KVIACC

Tema 1. 3apoxneHue u pa3BuTHE I3BOJTIONNOHHBIX MPeICTABJICHUI B 0M0JIOTH

OpomononHas teopus Y. [apBuna. IIpeanocsuiku BOSHUKHOBEHUS HapBUHU3MA. JKU3HB
Y Hay4Has nesrenbHocTh Y. JlapBuHa.

JBwxyme cwibl sBomtonuu BujuoB no Y. JlapBuHy (BbICOKAasi WHTEHCHUBHOCTD
Pa3MHOXKEHMSI OpPTraHW3MOB, HACJIEJCTBEHHAas W3MEHUYMBOCTb, OOphOa 3a CyIleCTBOBAHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunrerndeckoit Teopun sBomonuu (CTDI). HeittpansHas Teopus
sBomoi. CoOBpeMEHHasi 3BOJIIOLMOHHAS OMOJOTHs. 3HAYEHUE SBOJIIOLMOHHOW TEOpHH B
(dbopMHUPOBAaHUYU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdeMoHCTpanuu

[Toprpersl: Apucrorens, K. Jinnnen, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosbe, Y.
Hapsun, C. C. YerBepukos, 1. W. llImansraysen, x. Xonneitn, J. K. benses.

Tabmupr u cxembl: «Cuctema sxkuBoit npupozas! (mo K. Jlunuer)y», «JlectHunia xKuBbIX



cymectB (no Jlamapky)», «MexaHusMm QOpMHpPOBaHUS HPUCIIOCOOJIIEHUN Yy pacTeHUN WU
*UBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyra myremectsus Y. Jlapsunay, «Haxoaku Y.
HapBunay», «®opmbl 00ppOBI 3a cymiecTBoBaHue», «llopomel romyOei», «MHoroodpasue
KYJBTYpPHBIX (OopM KarmycTs», «Ilopoabl ToOMalIHUX KMBOTHBIX», «CXxema 00pa30BaHUsI HOBBIX
BuaoB (no Y. JlapBuny)», «CxemMa COOTHOLIEHUS IBMKYILIUX CHJ 3BOMIOLMHNY», «OCHOBHBIE
MOJIOKEHUS CHHTETUYECKON TEOPUU IBOJTIOLIMI.

Tema 2. MuxkposBoronus 1 e€ pe3yJibTarbl

[Tonmymsmust Kak »JIeMEHTapHas eauHuLA 3BOMONUU. COBpPEMEHHBIE METOABI OLEHKH
TEHETUYECKOTO Pa3sHO0Opa3us U CTPYKTypbl nomyisiuuil. M3MeHeHne reHooHia MOMyIsLun
KaK 2JIEMEHTAPHOE HBOJIIOLMOHHOE SBIEHUE. 3aKOH reHeTnyeckoro pasHoBecus [[x. Xapau, B.
BaiiaOepra.

OneMmeHTapHble (DAKTOpbl (ABWXKYIIHME CHIIBI) D3BOMIONUH. MyTallMOHHBIA Ipolecc.
Kom6unaruBHasg u3mMeHUMBOCTh. [lpeli reHoB — cilydaiiHble HEHalpaBiICHHbIE W3MEHEHUS
4acToT ajuiesie B momysuusx. Dddekr ocHoBarens. Ipgexkm OymMbLIOUH020 20pIbIUIKA.
CHudlceHUue 2eHemuuecko20 pasHooopaszus: npuduHvl u cireocmeus. Illposenenue s¢ghgpexma
Opetiha 2enoe 6 Oonvwux u manvlx nonyrayusx. Murpauuu. M3omauus NOMyNSLIAN:
reorpaduueckas (MpoCcTpaHCTBEHHAs ), Onoyiorudeckas (penpoayKTUBHAS).

EctecTBeHHBIN 0TOOp — HampaBiAOMMK (pakTop 3BoMOIUU. DOpPMBI €CTECTBEHHOTO
oTOOpa: JABMXKYILINM, CTaOWIM3UPYIOUINM, pa3pbiBaromuii (Iu3pyntuBHbI). [lonoBoit or6op.
BO3HUKHOBEHNE U 3BOJIIOLMS COLUAIBHOTO MOBEIECHUS dKUBOTHBIX.

[TprcnocoOaeHHOCT, OPraHU3MOB KaK pPE3yJIbTal MHUKPO3BOMIOLMU. BoO3HHKHOBEHME
IpUCHIOCOONIEHU Yy opraHu3MoB. Apomopho3bl U uanoanantauuu. [Ipumeps! npucnocobaeHui
y OpraHu3MoB: MOpP(QOJOrHUecKue, (HU3HONIOrHUECKHe, OMOXHMUYECKUE, IOBEACHUECKHE.
OTHOCUTENBHOCTD MPUCTIOCOOIEHHOCTH OPIaHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpa3oBaHue kak pe3yabTaT MHUKPOIBOJIOLHH.
M3onsauust — kimroueBod aktop BUgooOpazoBaHusi. IlyTu u crnocoObl BUA00Opa30BaHMUS:
ajuionarpuyeckoe (reorpaduueckoe), CHUMMIATPUUYECKOE (IKOJIOTUUYECKOE), «MTHOBEHHOE»
(monuronau3anus, Tudpuau3anus). JnureasHOCTbh 3BOIIOIIMOHHBIX MPOIIECCOB.

Mexanu3msel popMHpPOBaHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponbs  3BONMIOLMOHHON OHOJOrMM B pa3pabOTKE HAYYHBIX METOAOB COXPAHEHUS
OonopazHooOpasusi. MUKpPO3BOMIOLMS U KOIBOJIOLMS Mapa3uTOB W HX X0351€B. MeEXaHHU3MBI
dhopMuUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CITIOCOOBI O0OPHOBI ¢ HEM.

JdeMoHCTpanuu

[Toprpersr: C. C. YUeTBepukos, J. Maiip.

Tabnuupl 1 cxempl: «MyTaMOHHAs! U3MEHUYUBOCTBY, «IIOMyNsIIMOHHAS CTPYKTYypa BUAAY,
«Cxema mposiBIeHHs 3akoHa Xapau—BaitnOepray, «J/IBuKyiide CHIIBI  DBOJIOLHUNY,
«OKonoruyeckas H30JS1Us MOMyJsUud ceBaHCKoW Qopenny», «leorpaduueckas wuzomsaus
JIMCTBEHHULBI CUOMPCKON M JTUCTBEHHULBI JaypcKoiy, «llomynairoHHbIe BOTHBI YUCIEHHOCTH
XHUIIHUKOB U JXKepTB», «Cxema JeHCTBUS €CTECTBEHHOro o0TOopa», «Dopmbl OOpbOBI 3a
CYLIECTBOBAHUEY, «HycTpranbHbIA MEJIaHU3M», «Kuspie HCKOIIaEMBIE»,
«IIOKpOBHTENBCTBEHHAsT OKpacKka >XUBOTHBIX», «lIpemynpexparonias OKpacka >KMBOTHBIXY,
«Dusnonoruyeckue agantauumy», «IIpucnocoOieHHOCTh OPraHu3MOB U €€ OTHOCUTEIBbHOCTDY,
«Kpurepun Buma», «Buabl-nBoitHukn», «CTpykTypa Buaa B mpupoae», «CrocoOsl



BUJI000pa3oBanus», «leorpaduueckoe BuAOOOpa3oBaHWe TPEX BUAOB  JIAHJIBIIICH,
«JKonoruyeckoe BUA000pa3oBaHWe BUAOB cUHUL, «[lomumionasl pactenuit», «KamycTtHo-
pEeACUHbBIA THOPUIY.

ObopynoBaHue: repbapur pacTeHUM, KOJJIEKLIMHM HACEKOMBIX, Uydesia MTHUIl U 3BepeH C
IpUMEPAMH PA3IMYHBIX MPUCTIOCOONICHUH, Uydesa NTUIl U 3Bepei pa3HbIX BUAOB, repOapuu
pacTeHui OJIM3KUX BUIOB, 00pa30BaBIIUXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaboparopHasi padora «BbIsiBIeHHE U3MEHUUBOCTH Y OCOOEH OJHOTO BUIAY.

JlabopaTtopnasn padora «lIpucmocoOneHus oOpraHu3MOB HM HX OTHOCHUTEIIbHAS
1e71€CO00Pa3HOCThY.

Jlaboparopnas pa6ora «CpaBHeHHE BUAOB M0 MOP(OIOTUUECKOMY KPUTEPUIOY.

Tema 3. MakposBo/ironusi M e€ pe3yJibTarbl

MeTtoas! u3yyeHus: Makpo3BOJIIOLMH. [laneoHTOIOrnuecKrue METOAbI U3YyUEHUS SBOJIFOLUY.
[lepexomubie popmbl U PHUIIOTEHETUYECKHUE PSJIbI OPTAaHU3MOB.

buoreorpaguueckue wmetoasl u3yueHus sBoaouud. CpaBHeHuE QIOpbl U (ayHBbI
MaTepUKOB U OCTPOBOB. broreorpaduueckue odiaactu 3emiau. BUnbl-oHAEMUKU U PEITUKTHI.

OMOpPUOIOTUYECKUE U CPAaBHUTEIBHO-MOP(OIOTUYECKUE METOJbl M3yUEHUS! SBOJIOLIUU.
[eHeTHUECKME MEXAaHU3MBI 3BOJIFOLMM OHTOI€HE3a WU MOSIBICHUS IBOJIIOIMOHHBIX HOBILIECTB.
['oMosioruuHbIe U aHAJIOTUYHBIE OpraHbl. PyarMeHTapHble Opranbl U aTraBU3Mbl. MONEKyIsIpHO-
reHETUYECKHEe, OMOXMMHUYECKHE W MaTeMaTUYeCKue METOAbl H3YyYEHHS  SBOJIOIHH.
['omonoruunblie reHsl. COBpeMEHHbBIE METO/IbI TOCTPOEHUS (PUIOTC€HETUYECKUX JIEPEBBEB.

XpOMOCOMHBIE MyTall{ U 3BOJIOLIHS TEHOMOB.

OOmme 3akOHOMEpPHOCTH  (MpaBuia) dBBOJOUUU. [lpunyun  cmenvl  DyHKYUL.
HeobOpatumocTs 3Boonny. AnanTuBHas paguanus. HepaBHOMEpHOCTh TEMITOB 3BOJIOLIMH.

JeMoHcTpanuu

IToptpetsi: K. M. bap, A. O. Kosanesckuii, ®. Mromiep, 3. [ ekkeb.

Tabmuubr u cxembl: «OUITOTEHETUYECKUU Psif JIOMIAAN», « APXEONTEPUKCY, «3BEpO3yObIe
amepeb», «Crerouedansn», «Punnoputer», «CeMeHHbIe MaoOpoTHUKN», «buoreorpaduueckue
30HBI 3emin», «Jlpeiid KoHTHHEHTOB», «PemukThly, «HauanpHble cTaguu SMOPHOHAIBLHOTO
pa3BUTHA  TO3BOHOYHBIX  JKUBOTHBIX», «[OMOJIOTMYHBIE W  AHAJOTHUYHBIE OpraHbD»,
«PynuMeHTb», «ATaBU3MBDY, «XPOMOCOMHbIE Ha0Opbl YeJIOBEKa M IIMMMaH3e», «lJ1aBHbIE
HaMpaBJICHU SBOMIONUIY, «O0II1e 3aKOHOMEPHOCTHU IBOJIOLIUN.

OObopynoBaHue: KOMJIEKLUUH, TrepOapuu, MYISDKM HMCKOMAeMbIX OCTATKOB OPraHHU3MOB,
MYJISKM TOMOJIOTUYHBIX, AHAJOTHUYHBIX, PYAUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUJIEKIIMU
HACEKOMBIX.

Tema 4. IIpoucxoxaenue u pa3BuTHE KU3HU HA 3eMuie

HayuHble TUMOTE3bl MPOUCXOXKACHMS >KM3HM Ha 3emuie. AOHMOreHe3 U IaHCIEepMUS.
JloHay4dHble TpPEACTaBICHUS O 3apOKACHUM >KU3HHM (KpealroHu3M). ['Mrore3a MmOCTOSHHOTO
caMO3apOoXAeHus XU3HU U €€ omnposepxkeHue onsitamu . Penu, JI. Cnamwranumanum, JI.
[Tactepa. [IpoucxoxaeHue >KHU3HU U aCTPOOUOIIOTHS.

OcHOBHBIE 3Tanbl HEOPraHUYECKON 3BOOIMNU. [11aneTapHas (reosoruyeckas) BOIIOLHUS.
Xumuueckasi dBONIONUA. AOMOTEHHBIM CHHTE3 OPraHUYECKHX BEIIECTB U3 HEOPTraHUYECKHX.
Oneir C. Mumnepa u I. Opu. Ob6pazoBanue mnoiaumMepoB u3 MoHomepoB. KoarepBarHas
runore3a A. WM. Onapuna, runore3a nepBuyHOro OymboHa JIk. XosjaelHa, reHeTuyecKas



runoreza [. Mémnepa. Pubosumbr (T. Yek) u rumoreza «vupa PHK» V. T'unGepra.
dopMupoBaHre MEMOpaH U BOSHUKHOBEHUE MTPOTOKJIETKHU.

Uctopuss 3emnm u Metonsl €€ wu3yueHus. Vckomaemble OpraHUYECKUE OCTATKH.
[eoxponomoruss u e€ w™eronbl. OTHOCUTENbHasT W a0OCONMIOTHAsE  TE€OXPOHOJIOTHS.
['eoxpoHONIOrMYECKas MIKaIa: 30HbI, IPbl, IEPUOJIBI, FTIOXU.

HavanbHple 3Tanbsl OpraHudecko 3BOMOUMU. [losiBIEHNE W ABOMIOLHS MEPBBIX KIIETOK.
OBomrons MeTabonu3Ma. Bo3HUKHOBEHHE MEpBBIX AKocucTeM. COBpEMEHHBIE MHUKPOOHBIE
OMOTNIEHKM KakK aHajuor TepBbix Ha 3emuie coobmiectB. CrpomartonuThl. [IpokapuoTsl u
DYKapHUOTBHI.

[Tpoucxoxaenue sykapuoT (CUMOMOreHe3). DBOIIONMOHHOE MPOUCXOXKIECHUE BUPYCOB.
[Iponcxox/1€HuEe MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HUKHOBEHME OCHOBHBIX  TIpYIII
MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATamnbl IBOJIOLMM BBICHIMX pacTeHHi. OCHOBHBIE apoMOpP(O3bl PACTEHHIA.
Beixon pacrenuyi Ha cyury. llosBiieHuMe CHOpPOBBIX pacTEeHUW U 3aBOEBAHUE HMU CYILH.
Cemennble pacteHus. [IporucxoxaeHre IBETKOBBIX PACTEHUIM.

OCHOBHBIE ATallbl SBOJIONUU KUBOTHOTO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX THMOB. [lepBbie XOpmoBbie
*KUBOTHBIE. JKU3HB B BOJIe. DBOJIONMS MO3BOHOUHBIX. [Ipoucxoxaenrne aMpuonii u penTuini.
[Tpoucxoxaenne miekonuTammUx W ntul. [IpuHnun kmodeBoro apomopdoza. OcBoeHue
0€CTO03BOHOYHBIMH U ITO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTure xu3HU Ha 3emIIe 10 3paM U TIepruoaaM: apxeu, mpoTepo30ii, Majieo30il, Me30301,
KaiiHO30M. OOIas xapakTepUCTHKa KIUMara M reojornyeckux mnpouecco. [losBnenue u
pacuBeT XapaKTEpHBIX OPraHW3MOB. YIIIEOOpa30BaHME: €r0 YCJIOBHUS W BIUSHUE Ha ra30BbIA
cocTaB aTMOCHepBhl.

MaccoBble BBIMUPAHHUSI — SKOJIOTMYECKUE KPU3HUCHI MpoUUIoro. [IpuyuHbel U clencTBus
MaccOBBIX BbIMUpaHuil. COBPEMEHHBIN IKOJIOTUYECKU KpU3HC, ero ocodeHHocTu. [Ipobnema
COXpaHeHHs Onopa3zHooOpasus Ha 3emiie.

CoBpemMeHHas cucTteMa opraHu4eckoro Mupa. [IpuHIUINBI KjIacCU(pUKAIMU OPTaHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKHUE TPYIIIBI OPraHU3MOB.

JeMoHcTpanuu

[Toprpetsl: @. Penu, JI. Cnammanuanu, JI. [Tacrep, . 1. Meunukos, A. U. Onapun, [[x.
Xongueiin, I. Mémnep, C. Munnep, I'. FOpu.

Tabmunbr u cxemsl: «Cxema onbita @. Penny, «Cxema omnbita JI. [lactepa mo usydeHuro
caMo3apoxaeHus xKu3Hu», «Cxema omnbita C. Mumnepa, I. IOpu», «Otansl Heopraumdeckon
3BOIOIMNY, «l eoxpoHoIornyeckas mkana», «HadanbHble 3Tanbl OPraHUuYECKON 3BOJIFOLIUMNY,
«Cxema oOpa3oBaHus JYKapuoT NyTéM cuMOuoreHneza», «Cucrema >KXUBOW MPUPOIBDY,
«Ctpoenue Bupyca», «ApoMopdo3sl pacteHuit», «Punnodurs», «OgHOKIETOUHbIE
BOZOpOCHN», «MHOIrOKIETOUHbIE BoAopociny, «Mxu», «llamoporHukn», «lorocemMeHHbIE
pacteHusi», «OpraHbl IBETKOBBIX pacTeHuil», «CxeMa pa3BUTUS KUBOTHOTO MHUPay,
«Apomopdo3bl KUBOTHBIX», «IIpocteiimmey, «Kumeunomnonoctueie», «Ilmockue uvepBmy,
«YHEHUCTOHOTHEY, «Pb10BDY, «3€MHOBOJTHBIEY, «IIpecMmbikaroniuecs», «IItuupm,
«Mnexonuraromuey, «Pa3Buthe KH3HM B apxeuckod odpey», «PazButhe KU3HH B
MPOTEPO30MCKON 3pe», «Pa3BUTHME KU3HU B MAJIECO30MCKOW 3pe», «Pa3BuUTHE XKU3HU B



ME3030UiCKOi 3pe», «Pa3BuTHEe >XU3HUM B KaWHO30MCKOM »3pe», «CoBpeMEHHass CcucTeMa
OpPTraHUYECKOTO MUPAY.

O6opynoBanue: repbOapuu pPAacTEHUN Pa3IUYHBIX OTIENOB, KOJUIEKIIMH HACEKOMBIX,
BJIQ)XXHBIE IPENapaTbl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HIJIOKOXKHMX, CKEJIETHI
II0O3BOHOYHBIX >KMBOTHBIX, 4ydyela INTHULl M 3BEPEH, KOJUICKUHUHU OKaMEHEIOCTEW, IOJIE3HBIX
MCKOIIA€MBbIX, MYJISKA OPTAaHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHasi naGoparopHas padora «MoxenupoBanue onsiToB Musuepa—tOpu no
U3yUYEHHUIO0 a0MOT€HHOI'0 CUHTE3a OPraHUYEeCKUX COEIMHEHUH B IEPBUYHON aTMocdepe.

JlaboparopHnasi padora «l3ydeHHMEe M ONHCAHME HCKONAEMBIX OCTAaTKOB JIPEBHUX
OpraHU3MOBY.

IIpakTuyeckass padora «M3yueHne OCOOCHHOCTEH CTPOEHHUS PpACTCHHM pa3HbBIX
OTIEIIOBY.

IIpakTHyeckas padora «/3yueHrne 0cOOEHHOCTEN CTPOECHHUS TO3BOHOUYHBIX KUBOTHBIX).

Tema 5. IlpoucxoxaeHue 4yej10BeKa — aHTPOIIOTreHe3

Pa3znensl 1 3a1aun aHTpONOIOrMU. METOBI AHTPOIIOJIOTHH.

CraHOBJIEHHE NPENCTABICHUN O IMPOUCXOXKACHUM YEJIOBEKA. PeINrno3Hble BO33PEHHSL.
CoBpeMeHHbIE HayYHBIE TEOPUU.

CxoncTtBo  4enoBeka € KMBOTHBIMU. (CHCTEMATHYECKOE IOJIOKEHHE  YEJIOBEKA.
CBumeTenbcTBa CXOACTBA YEJIOBEKa C JKMBOTHBIMHU: CPaBHUTEIHHO-MOP(HOIOTUYECKHUE,
AMOpHOSIOTHYECKHE, (DU3N0IOro-OMOXMMUYECKUe, MoBeaeHUYeCKre. OTINYusS YelIOBeKa OT
KUBOTHBIX. [IpSIMOX0KI€HHE M KOMIUJIEKC CBA3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOIO
MO3ra U BTOPON CUTHAJIbHOM CUCTEMBI.

JBwkympe  cuiibl  ((pakTopbl) — aHTpOIOreHe3a:  OWOJIOTWYECKHEe,  COIMAJIbHBIE.
CooTHotieHue OMOIOTHYECKUX U COLMANIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaauu aHTpororeHesa. PaHHue yenoBekooOpa3Hble 00€3bsHbI (IIPOKOHCYJIBI)
Y paHHUE TOHTHU/IBI — O0ITUE MPEAKU YeTT0BEKOOOpa3HBIX 00€3bsiH U J0AeH. ABCTPAIONUTEKU —
JIBYHOTHE NPEIKH Jronen. UenoBek ymenslil, epBble U3rOTOBICHUS OpyAuM Tpynxa. Yenosek
MIPSIMOXOJISIIIIMKN U TIEPBBIN BBIXOJ JIFOEH 3a mpenensl Adpuku. YenoBek reinenbOeprckuii —
o0mMi MNpeAoK HEeaHAEPTAIbCKOTO  YelIOBEKa M 4eJoBeKa pasymMHoro. Yenosek
HEAHJIEPTAIBCKUNA KAK BHJ JIIOAEW XOJOMHOIO KiIMMara. YeloBEeK pa3yMHBIM COBPEMEHHOIO
TUTA, TEHUCOBCKHI YEIOBEK, OCBOCHHE KOHTUHEHTOB 3a mpenenamu Adpuku. [laneorenerrka
Y I1aJICOT€HOMHUKA.

DOBOJIIOLIMSL COBPEMEHHOIo 4ejoBeKka. EcTecTBeHHbBI OTOOp B MOMYJSALMAX YEIOBEKa.
MyTtauuroHHbI# nipouiecc U nonumopusm. IlomynsimoHHbIe BONHBI, Ipeiid) reHOB, MUTpaLIUs U
«3¢hdexT ocHOBaTENS» B MOMYJSALUAX COBPEMEHHOTO YeJIOBEKa.

Yenoseueckue pacel. [lonatue o pace. bonpmme pacel: eBporeougHas (eBpaszuiickasi),
aBCTPaJIO-HErPOMIHAs (PKBaTopuaibHas), MOHIOJIOUAHAs (a3uaTcko-aMepukaHckas). Bpems u
IyTH pacceJeHrs 4YeJoBeKa MO IUIaHeTe. EIMHCTBO denoBeyeckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucnocoOneHHOCTh 4YeloBeKa K Pa3HbIM  YCIOBUSAM
OKpy:karomiei cpeapl. BrnusHue reorpaduueckoii cpenbl U apeiida reHoB Ha MOP(HOIOTHIO U
(U3HOSIOTHIO YENIOBEKA.

MexaucuMiivHapHble  MeTonbl B (u3uueckod (OMOJIOTMYECKO) aHTPOMOJIOTHH.
OBOJNIOMOHHAS ~ AHTPONOJIOTHMA M NAJCOAHTPONOJOTHS  YEJOBEYECKUX  MOMYJISLUM.



buoconmaneHple  MCCIENOBaHWA  OPUPOABI  4YesioBeka.  MccienoBaHWE — KOJBOJOLUU
OMOJIOTMYECKOr0 U COLMATIBHOTO B YETIOBEKE.

JleMoHCcTpanumn

IToprpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckuii, M. M. I'epacumos.

Tabmuubslt u  cxembl: «Metonpl  aHTpononoruny, «[OJ0BHOM MO3Tr  4eIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHBDY, «CKENeT YenoBeKa M CKEJeT MIMMIIaH3e», «PyauMeHThl u
aTaBU3Mbl», «JIBMXKylIuMe CHJIBI aHTPONOreHe3a», «OBOJIOIMOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonutek», «UenoBek yMenbiin», «HeaoBek nTpsaMOoXoasiniiy, «/{eHuCOBCKHUI YeI0BEeK»
«Heangepranpup», «KpoMmanboHIb, «lIpeakn ydenoBeka», «IDTambl 3BOJIOIUU YEIOBEKAY,
«Pacsl yenoBekay.

OO0opynoBaHHE: MYJISKHM OKAMEHEJIOCTEN, MPEAMETOB MaTepHAIbHON KYJIbTYpbl MPEIKOB
yenoBeka, pernpoaykiuu ((ororpaduu) KapTUH € MHQPOIOTUYECKUMU U OUOIEeHCKUMU
CIOKETaMU MPOUCXOKACHUS YeloBeka, (hoTorpaguu HaXoAOK MCKOMIAEMbIX OCTATKOB YEJIOBEKA,
CKEJIET YEJIOBEKAa, MOJENb Yepela 4YeJIOBEKa M 4Yeperna IIMMITaH3€, MOJEIb KUCTH YEJNOBEKa U
KHMCTH IIMMIIaH3€, MOJIEIIN TOPCA MPEIKOB YEIOBEKA.

JlabopaTtopnas pabora «l3yueHne oOCOOCHHOCTEH CTpOSHMS CKelleTa YeJIOBEKa,
CBSA3aHHBIX C MPSIMOXOXKIECHUEM).

IIpakTuyeckas padora «/3ydeHUE IKOJOTHUECKHUX aJalTAllNI YEJIOBEKaY.

Tema 6. Dkojgormss — Hayka 0 B3aUMOOTHOIIEHHAX OPraHuU3MoOB W
HAIOPTraHU3MEHHBIX CUCTEM C OKPYKAKOUIEH cpeaou

3apoxaeHue W pa3BuUTHE JKojoruu B Tpyaax A. I'ymbGompara, K. @. Pymwse, H. A.
CesepuoBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBs3b
AKOJIOTHH C APYTMMHU HayKaMHu.

MeTtozast sxonorun. [loneBbie HaOMIOACHUS. DKCIEPUMEHTHI B SKOJIOTHH: TPUPOJHBIE U
naboparopusie. MojenupoBaHue B 3KOJIOTHU. MOHUTOPUHT OKpPY>KArOIIEH Cpefibl: JTOKAIbHBIM,
PErHMOHANIbHBIN U IIT0OATBHBIN.

3HayeHUe HKOJOTMYECKHX 3HAHMM ISl YeJOBEKa. DKOJIOIMYECKOE MHUPOBO33PEHHE Kak
OCHOBAa CBA3€H YeJIOBeUeCTBA C NpUPOHoM. DOPMUPOBAHUE SKOJIOTHMYECKOM KYJIbTYpPHl U
HKOJIOTMYECKOM TPaMOTHOCTH HACEJICHUSI.

JeMoHcTpanuu

[Toprpetsr: A. I'ymbonbar, K. ®@. Pynase, H. A. CeBepuos, O. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupl u cxembl: «Pa3nensl skonorun», «Metoasl koorun», «CxemMa MOHUTOPUHTA
OKPYXAIOIIEN CPeIbD».

JlaboparopHas padora «/3yuyeHne METONOB HKOJIOTUYECKUX UCCIICTOBAHUI.

Tema 7. Opranusmsl 1 cpeaa 00MTaHUA

Okonoruueckue  (QakToppl W 3aKOHOMEpPHOCTH WX jAeiictBusa. Knaccudukanms
HKOJIOTUYECKUX  (DakTOpoB: abWOTHMYecKHe, OuoThyeckue, aHTponoreHHele. OOmme
3aKOHOMEPHOCTU AEUCTBUS 3Kojormyeckux (akropos. [IpaBuno muaumyma (K. Hlnpenrens,
FO. JIu6ux). TonepaHTHOCTH. DBPHUOUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotuyeckue paktopsl. CBET Kak dKoJoruyeckuil ¢akrop. JleiicTBUE pa3HBIX y4aCTKOB
COJIHEYHOTO CHIEKTPAa HA OpPraHW3Mbl. DKOJOTHMYECKHE TPYIIBl PACTEHUNA W KUBOTHBIX IIO
OTHOILIEHUIO K cBeTy. CUrHasibHas posib cBeta. @oTonepuoausm.



Temneparypa kak skonorudeckuid ¢akrop. JleiicTBue TtemmepaTrypbl Ha OPIraHU3MBI.
[ToikunoTepMHBIE U TOMOHOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIC M CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skoioruueckuil ¢akrop. [Ipucrnocobnenust pacTeHUil K MOAIEPKaHUIO
BonHOrO Oananca. Kmaccudukamusi pacteHuil mo oTHomieHuto K Boje. [lpucmocoOneHus
’KUBOTHBIX K U3BMEHEHHIO BOJTHOTO PEXKUMA.

Cpenbl oOWTaHHMS OpPTaHW3MOB: BOAHAS, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TIIyOMHHAs
MOJTOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3nKo-XxuMu4yeckue OCOOEHHOCTH cpel OoOuTaHus
opranu3moB. [IpucnocoOnenns opraHu3MoB K KU3HH B pa3HbIX cpeax.

buonoruvyeckue putmbl. Buemnue u BHyTpeHHUE pUTMBbL. CyTOUHBIE U TOAUYHBIE PUTMBI.
[Tprcnocob1eHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM YCIOBUHN )KU3HHU.

Kuznennsie Gopmbl opranu3moB. [lonstue o >xusHeHHOU (opme. JKuzHeHHBIE (HOPMBI
pacTeHui: NIepeBbs, KyCTApHHUKH, KyCTapHWYKH, MHOTOJIETHHE TpPaBbl, OJHOJIETHUE TpPAaBbl.
XKuznennsie QOpMBI >KMUBOTHBIX: THIPOOHUOHTHI, T€OOUOHTHI, a’3pOOMOHTHI. OCOOEHHOCTH
CTPOEHHUS U 00pa3a KU3HU.

buotnueckne  Qaxtopsl. Buasl OMOTHYECKHMX  B3aMMOJEHCTBUM:  KOHKYPEHIIMS,
XMIIHUYECTBO, cMMONO03 U ero gopmsl. [lapazutusm, koonepanus, MyTyaanu3M, KOMMEHCAIU3M
(KBapTUpPaHTCTBO, HaxJicOHMUecTBO). HeTpoduueckne B3auMOICHUCTBUS  (TONMUYECKUE,
dbopuueckue, padbpuueckue). 3HaUCHHE OMOTUYECKUX B3aUMOJCHCTBUI NJis CYIIECTBOBAHUS
OpraHu3MOB B cpejie oouTanus. [IpuHIMT KOHKYPEHTHOTO UCKITFOUEHUSI.

JleMoHcTpanuu

Tabnuupl 1 cxembl: «IKojgoruyeckue (HakTopbDy, «CBETOBON CHEKTP», «DKOJOTUUYECKHE
TPYTIIHI )KUBOTHBIX 110 OTHOIIIEHUIO K CBETY», « TeTITIOKPOBHEIE JKUBOTHBIEY, «XOIOJHOKPOBHBIC
KUBOTHBIE», «DHU3UOTOTUUECKUE aTalTallMd >XKUBOTHBIX», «Cpeabpl OOMTaHHS OpPTaHH3MOBY,
«buonornueckue putMb, <«KuzHeHHble QopMbl pacteHuil», «KuzHeHHBIE (HOPMBI
KUBOTHBIX», « IKOCHCTEMA IIUPOKOIUCTBEHHOTO Jiecay, « IKOCHCTeMa XBOMHOrO Jecay, «llenu
nuTaHus, «XuHu4IecTBoY, «llapasutuzmy», «Konkypenmusay, «Cumomnosy», « KommeHncammzm.

O6opynoBanue: TepOapu pPACTCHWH W JKUBOTHBIX, MPUCIOCOOJICHHBIX K BIUSHUIO
Pa3TUYHBIX  DKOJIOTHYECKUX  (aKTOpOB, TepOapuul CBETONIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUMN, CBETOIIOOMBBIC, TEHENOOUBbIE U TEHEBBIHOCIMBBIE KOMHATHbBIC
pacteHus, repOapuM W KOJJIEKIUU TEIJIONIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHui, dYydena NTHI[ W 3Bepei, repdapuu pacTeHU, OTHOCSIIUXCS K TUrpoduTam,
kcepodpuTaM, Me3oduTam, KOMHATHBIC PACTEHHUS JJAHHBIX TPYII, KOJJIEKIIMU >KUBOTHBIX,
OOUTAIOIIMX B Pa3HBIX Cpellax, repoapuu U KOJUIEKIIMM PACTEHUM M >KMBOTHBIX, 00JaJaronux
yepTaMu MPUCIIOCOOTEHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBUH KHU3HU, TepObapuu u
KOJUICKIIMA PACTEHUW W JKUBOTHBIX PA3TUYHBIX JKU3HEHHBIX (POPM, KOJIJICKIIUU >KUBOTHBIX,
YYaCTBYIOIIUX B Pa3IMYHbIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlabopaTopHasi padora «BpisiBieHHEe TPUCTIOCOOICHHUI OPTaHU3MOB K BIUSHUIO CBETA.

Jlaboparopnas padora «BpisiBIeHHEe NpUCTOCOOIECHUN OpPraHU3MOB K BIIMSHUIO
TEMIEPATYPBI».

JlabopaTopHasi paGora «AHaTOMHUYECKHE OCOOEHHOCTHM PACTEHUW M3 Pa3HBIX MECT
OOUTaHUD.

Tema 8. Jxos10rust BUIOB U MOMYJISALIMI

OKOJIOTUYECKUE XapaKTePUCTUKHU momyisauuu. [lomynanusa xkak Ouonoruyeckas cucTeMa.



Pons HEeomHOpOmHOCTU cpenbl, (pu3nyeckux OapbepoB M OCOOCHHOCTEW OMONOTUM BUIIOB B
(GbOpMHUpPOBaHUM TMPOCTPAHCTBEHHOM CTPYKTypbl mnonyiasuuid. OCHOBHBIE — IOKa3areian
MNOMYJISIIUU: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHAas M IIOJIOBas CTPYKTypa, POKIAEMOCTH,
MPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIUSL.

DKonoruyeckass CTpykrypa nonyiasund. OueHKa 4HCIEHHOCTH MOMyJsiiuu. JluHammuka
NONYJISIUK U €€ peryisiiusi. buorndeckuil noreHuman nonyasuuu. MoaenupoBanue TMHAMUKU
nonynsiuuv. KpuBble pocTta 4YHMCIeHHOCTH mnomnyisiuu. Kpusbsie BbDKUBaHUS. Perymsmus
YUCJIICHHOCTU TOMYJSALUNA: poib (HaKTOPOB, 3aBUCSIIMX W HE 3aBUCSIIMX OT IJIOTHOCTH.
DKkoJioruueckue crpareruu BuaoB (r- u K-crparerun).

[lonsitue 006 »skomornueckod Huiie Buaa. MecrooOutanue. MHoOroMmepHas MOJENb
skonornueckor Humu Jx. M. Xarunacona. Pa3mepsl sxonmornyeckoit Humu. [loreHunansHas u
peanr30BaHHAs HUIIIH.

Bun kak cucrema mnomynanuil. Apeansl BUIOB. BHAbl M MX KU3HEHHBIE CTPATETHUU.
DKOJIOTUYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJEHUS M MHrpaluid >KUBOTHBIX. buoiormyeckue WHBa3UU
Yy>KE€pPOJIHBIX BUJIOB.

JdeMoHCTpanuu

IToprper: [Ix. M. XaT4uHCOH.

Tabnuubl U cxeMbl: « IKOJIOTHYECKUE XapaKTePUCTUKU NOMysiuny, «IIpocTpancTBeHHas
CTPYKTypa mnonynsiuun», «Bo3pacTHble nupamuasl nonmyasauun», «CKOPOCTh 3acelieHHs
MOBEPXHOCTU 3€MJIM PA3IMYHBIMU OpraHuzMamm», «Monenb skonormdyeckon Humm k. U.
XaT4MHCOHAY.

O6opynoBaHue: repbapuu pacTEHUN, KOJUIEKIIUN KUBOTHBIX.

JlaboparTopnas padora «[IpucnocoOneHus ceMsiH paCTeHHI K pacCEeICHUION.

Tema 9. Jkon0rus co00MIECTB. IKOJIOTHYECKUE CHCTEMBI.

CooOmectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsizu MexXay OpraHu3sMamu B
OHOLIEHO3E.

OkocucreMa kak OTKpbiTas cucreMa (A. Jx. Tencnu). DyHKIMOHAIBHBIE OJIOKH
OpPraHU3MOB B HKOCHCTEME: MPOAYLEHTHI, KOHCYMEHTBI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpopuueckue uenu u cetu. Abuoruueckue O6J0KU 3KocUcTeM. [10UBBI U MBI B 3KOCHCTEMAX.
KpyroBopoT BelecTB U NOTOK YIHEPTUU B IKOCUCTEME.

OcHOBHBIE MOKAa3aTeNn 3KOCUCTEMBI. brioMacca u npoayKiuusa. JKOJIOTHYECKUE MUPaMUIbI
quces, 6MoMacchl U YHEPTUU.

Junamuxa skocucmem. Kamacmpoghuueckue nepecmpoiixu. @nyxmyayuu. HaripaBieHHbie
3aKOHOMEPHBIE CMEHBI COOOUIECTB — cyKlecCUH. [lepBHUHBIE U BTOPUYHBIE CYKLIECCUM M UX
OpPUYUHBL. AHTPONOTEHHBbIE BO3ACWUCTBUA Ha CyKueccuu. KiumakcHoe co00IIecTBo.
buopa3znooOpasue u MoiHOTa KPyroBOpoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbBIE DKOCUCTEMBI. JKOCUCEMbl 03ED U peK. IJKocucmemvl MOpeu U OKeaHos.
IKocucmemvl MyHOp, 1€co8, Cmenet, nyCmvlHb.

AHTpOIIOTEHHBIE  3KOCUCTEMBI. Arpo3kocucTeMa. ArpoueHo3. Paznuuus Mexay
AHTPOTNIOTEHHBIMH U MIPUPOJIHBIMU SKOCHUCTEMAMH.

VYpboskocuctembl. OCHOBHBIE KOMITIOHEHTHI ypOoakocucteM. [oponckas ¢iopa u ¢ayHa.
CunanTponuzanus ropoAckod ¢ayHsl. buonormueckoe ©  XO3SIMICTBEHHOE 3HAYCHHUE



arpod’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (POPMUPOBAHUSI  OCHOBHBIX  B3aUMOJICUCTBUN  OpPraHU3MOB B
skocucTemMax. Ponb kackaonoeo s¢hghexma u 6u006-30uukamopos (Kiouesvlx 6ud08) 6
@yuxkyuonuposanuu  3kocucmem. llepeHOC »SHEPrUM U BEHIECTB MEXKIY CMEKHBIMU
HKOCHUCTEMaMHU. YCTOMYMBOCTh OpPraHU3MOB, TOMYJSIIIMHA M DKOCHCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONIOTEHHBIX BO3JIEHCTBUIA.

Mexanuzmbl  8030€licmeusi  3a2psA3HEeHUll  PA3HLIX  MUNO8 HA  CYOOP2AHUSMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSAX, OCHOB8bL IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO02eHHO20 8030eticmausi. MeToo0Thsl MOHUTOPUHTA €CTECTBEHHBIX U
AHTPOTIOTEHHBIX YKOCUCTEM.

JleMoHCcTpanumn

[Toptper: A. JIx. Tencnu.

Tabmuipl n cxeMbl: «CTpyKTypa OMOIIEHO3a», «DKOCUCTEMA HIUPOKOJIMCTBEHHOIO JIECay,
«9KocucTeMa XBOMHOro Jjeca», «DyHKIMOHAIbHBIE TPyNIbl OPraHU3MOB B 3KOCHCTEME,
«KpyroBopor BemectB B 3kocucteme», «llenmm mnwuranus (mactOuIHas, JETPUTHAS)Y,
«DKoNoTHYeCKasi MUPAMUJIA YUCE», « DKOJIOTHYEeCKas MUpaMuia OMoMacch», « IKOJOTUYECKasI
nupamuga sHeprum», «OOpa3zoBanue Oonoray, «llepBuuHas cykneccus», «Boccranopnenue
Jeca Mocie Moxkapa», «IKOCHUCTEMA 03€pa», «ATpoueHo3», «KpyroBopoT BEHIECTB M MOTOK
DHEPrUU B arpoueHo3e», «[Ipumepsl ypboskocuctem».

O6opynoBaHue: repOapuu pacTEHUM, KOJUICKIIMM HACEKOMBIX, dyueja ITHUIl M 3BEpeH,
repOapuu KyJIbTypHBIX U JUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIEJIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3yueHue u onrcaHue ypoO3KOCUCTEMBD.

Jlaboparopnas pabora «3yyeHue pazHooOpa3usi MEJIIKUX MOYBEHHBIX WICHHUCTOHOTUX B
Pa3HBIX SKOCUCTEMAX).

IKCKypcusi «DKCKypcus B TUIHMYHBIN OHWoreoneHo3 (B ayOpaBy, Oepe3HsIK, €IbHUK, Ha
CYXOJIOJIbHBIM WJIM MIOMMEHHBIH JIYT, 03€p0, OOJI0TO).

IKCKYpCcHs « DKCKYPCHS B arpO3KOCUCTEMY (Ha MOJI€ WK B TEIUIMYHOE XO35UCTBO)».

Tema 10. buocdepa — riodanbHasA IKOCUCTEMA

buocdepa — oOmennanerapuas 000104ka 3eMiI, TIE CYIIECTBYET WM CYIIECTBOBaja
*Ku3Hb. PazBuTHne npeacrasienuit o ouocdepe B Tpynax J. 3rocca. Yuenue B. U. Bepuaackoro
o 6uocdepe. Obnactu 6mocdeps! u e€ cocras. JKupoe BemecTBo 6uocheps! U ero PyHKIUU.

3aKoHOMEpPHOCTH cyliecTBOBaHUsA Ouocdeprl. OcobenHoctu Onocdepsl Kak r100aIbHOM
sKkocucTeMbl. JluHamudeckoe paBHOBecue B Ouocdepe. Kpyrooporsl Bemects u
OnoreoXuMu4eCcKue UKIbI (yriieponaa, a3ora). PUTMu4HOCTS siBIeHUH B Ouocdepe.

3onanbHOCTh Ouocheprl. [Tonstue o 6mome. OCHOBHBIE OMOMBI CYIIIU: TYHAPA, XBOMHbBIE
Jieca, CMEIIaHHbIE U MUPOKOIUCTBEHHBIC JIeca, CTENH, CABAHHbI, TyCTHIHH, TPOIIUYECKHE JIeca,
BBICOKOTOPBS. Kitumar, pacTuTenbHbIN U dKUBOTHBIA MUP OMOMOB CYIIIH.

Crpykrypa ¥ GYHKIOMS SKUBBIX CHCTEM, OIICHKa HUX PECypcHOr0 IMOTEHIHAIa |
onochepHbIX PYHKIIHA.

JeMoHcTpanuu

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

Tabmuupsl u cxemsl: «l'eocdepsr 3emnu», «KpyroBopor azora B npupozae», «Kpyrosopor
yrmepoaa B npupozae», «KpyroBoport kuciopona B npupojie», « KpyroBopoTt BoJbl B IpUPOAEH,



«OcHoBHble OuOMBI cymm», «Knumarnueckue mosica 3emnu», «TyHmapay, «Taiiray,
«Cmemannbiii  nec», «lllupokomuctBennsiii  nec», «Crenby, «CaBaHHa», «IlycThIHDY,
«Tponmueckuit ecy.

OO6opynoBaHue: repoapuu pacTCHU pa3HBIX OMOMOB, KOJUICKIIUH )KUBOTHBIX.

Tema 11. YestoBeK U OKpYy’Kaomias cpena

DKOJOTHYECKUe KPU3UChl M HMX MNpuuuHbL. Bo3zgelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHHE BO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE BOAHOW cpenbl. OxpaHa
BOJIHBIX pecypcoB. Paspymienne moussl. OxpaHa MOYBEHHBIX PeCypcoB. M3MeHeHnue kiumara.

AHTpPOTIOTEHHOE  BO3JICHCTBUE Ha pACTUTENbHBIA M KUBOTHBIM Mup. OxpaHa
PaCTUTEBHOTO ¥ )KMBOTHOTO Mupa. OCHOBHBIE MPUHITUIIBEI OXPaHbl MPUPOIbl. KpacHbie KHUTH.
Oco60 oxpansiembie pupoansie Tepputopun (OOIIT). boranuueckue caibl U 300JI0THYECKUE
MapKU.

OCHOBHBIE MPUHIIUIBI YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA U MPUPOAbL. PannonansHOe
MPUPOJONIONB30BAHNE UM COXpaHEHUE OUOJOTHYECKOro pa3zHooOpasus 3emun. OOmue
3aKOHOMEPHOCTH [IIOOATBHBIX JKOJOTUYECKUX KpU3UCOB. (OCOOEHHOCTH COBPEMEHHOIO
KpU3UCA U €T0 BEPOATHBIC MOCIIEICTBHUS.

Pa3BuTHe METOIOB MOHUTOPUHTA Pa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemnbvle uccnedosanusi nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCNOCOOHOU
anepeemuxe. buonoeuueckoe pasnoobpazue u ouopecypcwl. Hayuonanvuvie ungopmayuonusie
cucmemvl, obecneyusaowue O00CMyn K uHgopmayuu no COCMOSAHUIO OMOEIbHLIX U008 U
akocucmem.  OcHoGbl  IKOpeabunumayuu  dKocucmem U  cnocobos  6opvbOvl ¢
ouonospesxicoeHusmu. Pekoncmpykyus Mopckux u Ha3eMHbIX IKOCUCTEM.

JleMoHCcTpanumn

Tabmumslt u  cxembl:  «3arps3HeHue arMocdepb», «3arps3HEHHEe TUAPOChEPh,
«3arpsisHenue nouBb», «llapHukoBbii 3PPexT», «Ocobo oxpaHsemble TPUPOIHbBIE
TeppuTOpUNY», «MOJIEIHN YIPaBISIEMOTO MUPAY.

O6opynoBanue: (oTtorpaguu OXpaHSIEMBIX pACTCHUH © KUBOTHBIX KpacHOW KHUTH
Poccuiickont ®enepanuu, KpacHoi KHUTH pervoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'NH
HA YPOBHE CPEJHEI'O OBHIETI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3VJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3yJIbTaraM OCBOCHHUS OOYyYarOIIUMUCS
IPOrpPaMM CPETHETO OOIIET0 00pa30BaHUs: TMYHOCTHBIE, METAPEIMETHBIE U MPEAMETHBIC.

B cTpyKkType NMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTrpaMMBbl MO OMOJIOTUU BbBIJCICHbI
CIEIyIOUIME COCTABJISIONIME: OCO3HAaHHE OOyYarOUUMHUCS POCCHUUCKOM TrpakIaHCKON
VUJCHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH W CaMOOIPEICIICHHUIO,
Haiuyue momusayuu K OOYUYEHUIO OWOIIOTUH, YeleHanpasieHHoe pa3éumue BHYTPEHHUX
yOeXIeHUH JIMYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEW U UCTOPUUECKUX TPATULIUNA PAa3BUTHUS
OMOJIOTMYECKOTO 3HAHHUSL, 20MOBHOCMb U CNOCOOHOCHb 00YYaIOIIUXCSl PYKOBOJICTBOBATHCA B
CBOEM JEATEIIbBHOCTH LEHHOCTHO-CMBICJIOBBIMH  YCTaHOBKAMH, MPHUCYIIUMUA CHCTEME
OMOJIOTHYECKOTO  O0pa3oBaHUs, HaIUyue NPABOCO3HAHUS  DKOJIOTUYECKON  KYJIBTYPBI,
CHOCOOHOCMU CMABUmMd 11eIIA U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIngHOCTHBIE pe3ybTaThl OCBOCHUS IPOTrpaMMBbl 0 OMOJIOTUM JOCTUTAIOTCS B €IUHCTBE
y4eOHOM ¥ BOCHUTATEIBHOMN JNEATEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUICKUMU
COLMOKYJIBTYPHBIMH, HCTOPUUYECKUMHU U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, IIPUHITHIMU
B 0OIIIeCTBE MpaBUJIaMU M HOPMaMH TOBEJEHUS U CIOCOOCTBYIOT MPOIlECCaM CaMOIO3HAHUA,
CaMOBOCIIMUTAHHS U CAMOPA3BUTHS, PA3BUTUS BHYTPECHHEN MO3UILIMU JIMYHOCTH, MaTPUOTHU3MA
Y YBAXEHHUS K 3aKOHY W MPABOMOPSIKY, YEIIOBEKY TPyJa U CTApLIEMY IOKOJICHUIO, B3aUMHOIO
yBaXKECHHUS, OEpeKHOTO0  OTHOIIEHUS K  KyJAbTYPHOMY  HACJIEIUI0 U TPATUIUSAM
MHOTOHAIMOHAJILHOTO Hapoja Poccurickon denepannu, MIPUPOIE U OKPYKAKOIIEN Cpelie.

JIngHOCTHBIE PE3yJbTaThl OCBOEHHUS YU4€OHOTO IIpeaMeTa « bHoIorusy TOJKHBI OTpaXkarh
TOTOBHOCTh W CHOCOOHOCTh  OOYyYaroluxcs pPYKOBOJCTBOBAThCS  CPOPMUPOBAHHOU
BHYTPECHHEW TIO3ULMUENA JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPHEHTAllMM, IMO3UTUBHBIX
BHYTPEHHUX YyOEXIACHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IEHHOCTSIM POCCHICKOTO
00111eCTBa, paCIIUPEHHUE KU3HEHHOTO OIbITA U OMNbITA ACATEILHOCTH B MPOIIECCE peaTu3auu
OCHOBHBIX HAITPaBJICHUN BOCIIUTATEIILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaIaHCKOro0 BOCIIMTAHUSA:

C(hOPMHUPOBAHHOCTh TPAXKIAHCKOM TMO3UIIMH  OOyYarolmlerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJ€Ha POCCUKCKOTO OOLIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX MpaB W OOS3aHHOCTEH, YBa)KEHHWE 3aKOHA U
IIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOU JNEATEILHOCTH MPU CO3aHUU YUEOHBIX TPOEKTOB,
pelIeHnn y4eOHBIX U NMO3HaBaTEIbHBIX 3a/a4, BHITIOJTHEHUN OMOJIOTUMYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TO3WIIMIO 10 OTHOIICHUIO K SIBICHHSIM
COBPEMEHHOM KU3HU U OOBICHSTH €€;

YyMEHUE YUYUThIBaTh B CBOUX JICUCTBUSX HEOOXOJUMOCTh  KOHCTPYKTHBHOIO
B3aUMOJICHCTBUSI JIIOJEd C pasHbIMU  YOCXKIACHUSMH, KYJIbTYPHBIMH IIEHHOCTSMH U
COLUAIBHBIM TOJI0KECHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIECCE COBMECTHOTO BBIMIOJIHEHUS YYEOHBIX,



MIO3HABATEJIbHBIX M MCCJIEAOBATENIbCKUX 3a7ad, YBAXKUTEJIBHOTO OTHOLICHHUS K MHEHHIO
OTIIIOHEHTOB MPHU 00CYkKACHUU CIIOPHBIX BOIMPOCOB OUOJIOTUYECKOTO COACPIKAHMUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM AEATEILHOCTH;

2) NaTpMOTHYECKOr0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTH POCCUUCKOMN IPaKJAHCKOW MICHTUYHOCTH, MATPUOTU3MA, YBAKCHUS
K CBOEMY Hapo.1y, 4yBCTBA OTBETCTBEHHOCTH Iiepeln PoauHON, ropaoCcTH 3a CBOM Kpa, CBOIO
PonuHy, CcBOUl SI3BIK M KYyJBTYpYy, HPOILIOE M HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoja
Poccuun;

LEHHOCTHOE€ OTHOUIEHHWE K MPUPOJHOMY HACJIEIUI0 W MaMSATHUKaM IPUPOJBI,
JTOCTHXKEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ] POCCHMCKUX YYEHBIX B CTAaHOBJICHHE W Pa3BUTHUE
OMOJIOTUY, TOHUMAaHMSI 3HAUCHUS OMOJIOTHH B TIO3HAHUU 3aKOHOB MPUPO/IBI, B )KU3HH YEJIOBEKA
U COBPEMEHHOI0 00IIECTBA;

uneiHass  yOexkAEHHOCTb, TOTOBHOCTh K CilyKeHHr0 U 3amure OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOy;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHME JYXOBHBIX LIEHHOCTEN POCCUICKOTO HAPOJa;

c(hopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTD OIICHMBATH CUTYAIIUIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH,;

OCO3HAHUE JIMYHOTO BKJIaJ[a B TOCTPOCHUE YCTOMYUBOTO OYIyIEro;

OTBETCTBEHHOE OTHOIIIEHWE K CBOUM pOJIUTENISIM, CO3/IaHHI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSTUSA LICHHOCTENH CEMENHOM KU3HU B COOTBETCTBUU C TPAAUIIUIMHU HAPOJOB
Poccuun;

4) 3¢TeTHYECKOro BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYasl CTETUKY ObITa, HAyYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/la, OOIIECTBEHHBIX OTHOIICHUI;

MOHUMAaHHE 3MOLIMOHAIIBHOTO BO3AEHCTBHS KUBON MIPUPOBI U €€ LIECHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)XEHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHUE MPOSBIATH
Ka4eCTBa TBOPYECKON JTUUHOCTH;

S) ¢usnyeckoro BocnUTAHHMA, (POPMUPOBAHUA  KYJIBTYPBI 310POBbA H
3MOIMOHAJIBLHOTO 0J1aroNnOJIyYns:

NOHUMAaHUE U peann3alus 310pOBOro U 0e30MmacHoro oopasa ku3Hu (370pOBOE MUTAHUE,
COOJTI0/IEHNE TUTUEHUYECKUX MPABUI U HOPM, COATAaHCUPOBAHHBIN PEKUM 3aHATHN U OT/bIXA,
perynsipHass (¢u3MYecKash aKTUBHOCTb), OEpPEKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3HUYECKOMY M IICHXUYECKOMY 3/I0POBbIO;

NOHUMaHUE IIEHHOCTH TPaBWJI MHIWBUAYAJIbHOTO M KOJUJIEKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHME TOCIEACTBUM U HEMPUSTHUS BPEIHBIX MPUBBIYEK (YIMOTPEOJSICHHS aJIKOTOJIS,
HApKOTHKOB, KypeHUSI);

6) Tpy10BOr0 BOCIIUTAHMSA:

TOTOBHOCTb K TPYAY, OCO3HAHHE [IEHHOCTU MAacTePCTBA, TPYIOII00HUE;

TOTOBHOCTh K  AaKTUBHOM  JEATEJIBHOCTM  TEXHOJOTMYECKOM H©  COLMAJIbHOU



HAINpPAaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOATEILHO BBIMOIHATh
TaKyl0 JIeATeIbHOCTb;

WHTEPEC K pa3InyHbIM chepaM MpodecCHOHATHHOM NEITeTbHOCTH, YMEHUE COBEPIIAThH
OCO3HAaHHBIM BBIOOp Oymymied MpodecCuu W pPeaaru30BbIBaTh COOCTBEHHBIC IKHU3HEHHBIC
TUTaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOPA30BAHUIO HA MPOTSHKEHUH BCEH
KU3HH,

7) 3KOJIOTHY€CKOr0 BOCTIMTAHUS:

AKOJIOTUYECKH 1I€JIECO00pa3HOE OTHOIICHHE K MPUPOJIE KaK UCTOUYHUKY KU3HHU Ha 3eMIle,
OCHOBE €€ CyIIECTBOBAaHUS,

TIOBBINIICHUE YPOBHS JKOJOTHUYECKON KYJIBTYPHI: MPHUOOPETEHHE OIbITa TUIAHUPOBAHUS
MOCTYIIKOB U OIICHKH WX BO3MOHBIX MTOCJIEICTBHUM JIJISI OKPY KAIOIIEH CPEIbI;

OCO3HaHUE M00ATBHOTO XapaKTepa SKOJIOTUUECKUX MPOOIEM U MyTeH UX PeLICHUS;

CIIOCOOHOCTh HCIIONB30BaTh MPHOOPETaEMbIC NTPH N3YUCHUN OMOJIOTHN 3HAHKS U YMCHUS
IIPYU PEIICHUH TPOOJIeM, CBSI3aHHBIX C PAlMOHAIBHBIM MPUPOIOTIONH30BAaHUEM (COOTIOEHNE
IpaBWJI MOBEACHUS B MPUPOJE, HANIPABICHHBIX HAa COXPAHEHHE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BUJIOB, YKOCUCTEM, Onocdepnl);

AKTUBHOE HEMPHSTHE IACHCTBUMN, MPUHOCSAIIUX BPEA OKPYXKAIOIIEH MPUPOIHOU Cpee,
yMEHHUE TTPOTHO3UPOBATH HEOIATOMPUSTHBIE SKOJIOTUUECKUE TTOCIEICTBUS TPEITPUHIMAEMBIX
JEUCTBUM U IIPEAOTBPALLATD UX;

HAJIM4YKUE PA3BUTOTO HKOJIOTUYECKOTO MBINIICHUS, SKOJOTHUYECKON KyIBTYphI, OIbITa
NEATETHPHOCTH DKOJOTHYECKOW HAIMPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS HWMH B
MO03HABATEIHHOW, KOMMYHUKATUBHON W COIMAJIBLHOM MPAaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON JIEATETLHOCTH KOJIOTHYECKOM HAIIPaBICHHOCTH;

8) HEeHHOCTH HAYYHOT'0 MO3HAHMS:

c(hOpMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HaykKu W OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO HA JUAJIOTe KYJIBTYD,
CrocoOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpILICHCTBOBAHHWE  SI3BIKOBOM M YMTATENbCKOM  KYJIBTYpbl  KaKk  CpEICTBa
B3aMMOJICHCTBUS MEKTy JIIOABMH U TIO3HAHUS MUPA;

NOHUMaHUe crenuukyr OWONOTHHM KaK HayKH, OCO3HaHUS €€ poiu B (OPMUPOBAHUHU
pallMOHAIIBHOTO ~ HAYYHOTO  MBINUIIEHUS, CO3JaHUU [EJOCTHOTO MpEACTaBiIeHUS 00
OKpYXalollleM MHpE Kak O €IMHCTBE NPHUPOAbI, 4YeJOoBeKa W OOIIeCTBa, B IO3HAHUU
IIPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYUMOCTH OHMOJIOTHH JIJISI COBPEMEHHOUN IMMBUIIM3AIAN: 00€CIICUCHUS
HOBOTO YPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3JJaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUMN, CTIOCOOHBIX
pemiatb pecypcHble MpoOJEeMbl pPAa3BUTHS YENOBEUECTBa, IOMCKAa NyTeW BbIXoJa U3
I7100aTBHBIX YKOJIOTHYCCKUX MPOOIeM B 00eCIeueHHUs mepexona K yCTOMIMBOMY pPa3BUTHIO,
paIrMoOHAIBHOMY MCTIOJB30BaHUIO MPUPOTHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTD B MOJYYCHUH OMOJIOTUYECKUX 3HAHUH B 1IEJIAX MOBBIIICHUS 001IeH
KyJBTYPBI, €CTECTBEHHO-HAYYHON TPaMOTHOCTH, KaK COCTaBHOW YacTH (PYHKIIMOHAIBLHON
TPaMOTHOCTH O0yUaromuxcsi, popMupyemMoit mpu n3y4eHrun OUOIOTHH;



MOHUMaHWE CYITHOCTH METOJIOB TO3HAHWsI, HMCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIONB30BaTh IOJNyYaeMble 3HAHUS Uil aHalnu3a W OOBSCHEHUS SBICHUI
OKPYXAIOIEro MHUpa W MPOUCXOMSIIHUX B HEM W3MEHEHUN, YMEHHE JeliaTh 00OCHOBAHHBIC
3aKJIIOYCHHUS] Ha OCHOBE HAy4YHBIX (DaKTOB M WMEIOIIMUXCS JAaHHBIX C IEJbI0 TOTYYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTDh CaMOCTOSITENIBHO HCIONIB30BaTh OMONOTMYECKHE 3HAHUSA JUISI PEIICHUS
po0JieM B pealibHBIX KU3HCHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAYyYHOU NIeATEeIbHOCTH, TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO U
MCCIIEZIOBATEIIbCKYIO ESTEIbHOCTh HHINBUYaIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMO0Opa30BaHHIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHHM IO OWOJOTHA B COOTBETCTBHUU C >KHU3HEHHBIMU
NOTPEOHOCTIMU.

METAHNPEIMETHBIE PE3VJIBTATBI

MertanpenMeTHbIe pe3ylbTaThl OCBOEHUS y4eOHOTo npeamera «buonorusy BKIIOYAIOT:
3HAQUMMbIC 111 (POPMHPOBAHHMS MHUPOBO33PEHHUS] OOYUYAIONIUXCS MEXIUCHUILUIMHAPHBIC
(MeXXTpeIMETHBIE) OOIIEHAYYHBIE MOHSTHUS, OTPAaXKAIONIUE IEIOCTHOCTh HAYYHOM KapTUHBI
MUpa U cnenuduKy METOIOB MO3HAHMS, HCTOIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO,
SHEPrus, sSBJIEHUE, IPOLIeCcC, CUCTEMa, HAyYHbIN (DaKT, MPUHIIKII, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHUs, UCCleloBaHue, HAOMIOACHUE, W3MEPEHHE, SKCIEPUMEHT U JApYyTHe);
yHUBEpCaIbHbIC YUeOHBIC NEHCTBUA (ITO3HABATEIbHBIC, KOMMYHUKATHUBHBIC, PETYIISTUBHBIC),
obOecrieunBatomue QGopmMupoBaHue (YHKIIMOHAIHHOW TPaAaMOTHOCTH ¥ COIMAJIIBHOU
KOMIIETEHIIMM  OOYy4Yaroluxcs; CHOCOOHOCTh OOYy4YaloIIMXCS HCIOJIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEpPCaAJIbHbIC yUeOHbIC IEUCTBUS B
IIO3HABATEJIbHOU U COLIMAIbHOM IIPAKTHUKE.

B pesynbrare wu3yueHus OMONOTHM Ha YypPOBHE CpEIHETo 00Imero oOpa3oBaHUs Yy
oOyuatotierocst OyayT copMupoBaHbl TO3HABATENIbHBIE YHUBEPCAIbHbIE YUeOHbIE ACHCTBUS,
KOMMYHUKATUBHBIC YHHBEpPCAJIbHBIC YyYeOHBIC ICHCTBHUS, PETYISTHUBHBIC YHUBEPCAIbHBIC
y4eOHbIE IeUCTBUS, COBMECTHAS JESTEIbHOCTb.

MertanpenMeTHble pe3yJbTaThl OCBOCHHS MPOTPAMMBI CPEAHETo 00IIero oOpa3oBaHUs
JOJKHBI OTPAXKATh:

OgjajieHNe YHUBEPCATbHBIMH YUeOHBIMM MO3HABATEIbHBIMHY IEHCTBUSIMU:

1) 6a30BbIe JJOrHYECKHUE AeCTBUS:

CaMOCTOATENbHO (OPMYIIUPOBATh M aKTyalM3HPOBaTh NPOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIB30BaTh IIPU OCBOCHUM 3HAHWUW MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHaIu3a,
CUHTE3a, CpaBHEHUs, KiaccudUKanuu, OOOOIIEHUsS), PACKPHIBATH CMBICI OHOJOTMUYECKUX
NOHATUHN (BBIIEIATH WX XapakKTEepHbIE TMPU3HAKK, YCTAHABIMBATH CBSI3U C JIPYyTUMHU
MIOHSATHUSIMHU );

OTpPENENATh IEIU JEATCIIbHOCTH, 3a/iaBasi MapamMeTpbl U KPUTEPUHU HUX JOCTHUKEHUS,
COOTHOCHUTbH PE3YJbTaThl IEITEIIbHOCTU C TOCTABICHHBIMHU IEJISIMU;

UCIIOJIb30BaTh OWOJIOTHYECKUE TOHATUS Il OOBsSICHEHUsS (PAKTOB W SBICHUU >KUBOH



IPUPOJIBI;

CTPOUTH JIOTHYECKHE paACCYKIeHUs (MHIAYKTHBHBIC, JCHYKTUBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH Y MPOTHUBOPEYHS B PaCCMaTPUBAEMbIX SBICHUAX, (POPMYIHpPOBAThH
BBIBOJIbI M 3aKITIOYCHUS;

IPUMEHSTh CXEMHO-MOJICIbHBIE CPEICTBA JIJIsl TIPEJICTABIICHUS CYIIECTBEHHBIX CBA3EH U
OTHOILICHUM B M3y4aeMbIX OMOJOTUUECKUX OOBEKTaxX, a TaK)Ke MPOTUBOPEUUM Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIUYHBIX HHPOPMAITMOHHBIX HCTOYHUKAX;

pazpabarbiBaTh IUTAH peEHICHUsT TpoOiieMbl C Y4€TOM aHalu3a HMMEIOIIUXCS
MaTepUaJbHbIX U HEMaTEePHAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B JEATEIHHOCTH, OICHUBATh COOTBETCTBHE PE3YJIBTATOB IIEJISAM,
OIICHUBATh PUCKH MOCIEACTBUN JACSITCIBHOCTH;

KOOPIAMHUPOBATh W BBINIOJNHATH PabOTy B YCIOBHSIX pEaTbHOTO, BUPTYaJbHOTO U
KOMOWHHPOBAaHHOTO B3aUMOJICHCTBHUS;

pa3BUBaTh KPEaTHBHOE MBIIIUICHHUE MPU PEIICHUN KU3HCHHBIX TIPOOJIEM.

2) 0a3oBbIe HCCIIEA0BATEIbLCKHE JCHCTBUSA:

BJIQ/IETh HABBIKAMH y4e€OHO-MCCIIE0BATEIBLCKOM U MPOEKTHOMN NEeATeIbHOCTH, HABBIKAMHU
paspernieHus npo0iaeM, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY MOUCKY METO/IOB
pEIICHUS MPAKTUICCKUX 3aj1a4d, IPUMEHEHHUIO PA3IMYHBIX METOIOB ITO3HAHMSI,

WCIIOJIb30BaTh PA3JIMYHBIE BHJIBI JIEATCILHOCTH IO TMOJTYYEHHUIO HOBOTO 3HAHWS, €r0
UHTEPIpETalnu, MPeoOpa30BaHUI0 M MPUMEHEHHUIO B YUEOHBIX CUTYyaIUsX, B TOM YHCIIE MPU
CO3/IaHUH YUYEOHBIX U COLMATIbHBIX TPOEKTOB;

(dbopMHUpOBaTh HAYYHBIN TUI MBINIJICHUS, BIaICTh HAYYHON TEPMHUHOIOTUEH, KITIOUCBBIMH
MOHATUSMHU U METOJAMU;

CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIC 3a/J1a4d B 00pa30BaTEIbLHON ACATECILHOCTH H
KU3HEHHBIX CUTYalUsX;

BBISIBJISITh TIPUIMHHO-CJICACTBCHHBIC CBSI3M M aKTyaJIM3UPOBATh 3ajady, BBIIIBHTATh
TUNoTe3y €€ peIIeHHs, HaXOAWTh ApTYMEHTHI JIA JOKAa3aTelIhCTBA CBOWX YTBEPXKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TIOJYYEHHbIE B XOJI€ pELIECHUs 3aJaud pe3yJIbTaTbl, KPUTHUYECKHU
OIICHUBATh MX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MECHECHHUE B HOBBIX YCJIOBHSX;

JlaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OTICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISATh 1IEJICHANIPABICHHBINH MOUCK TMEpeHOca CPEJCTB U CIIOCOOOB NIEHUCTBUS B
npoecCuoHANIbHYIO Cpeay;

yMETh TEPEHOCUThL 3HAHUS B I[IO3HABATCIBHYI0 H TPAKTHYECKYIO 00IacTh
KU3ZHENICATCITLHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WU, MpeUiaraTh OPUTMHAIBHBIC TMOIXOAbl U PEIIEHUs, CTaBUTh
poOJIEMBI U 3a]1auH, JOITYCKAIOIINE aJbTePHATUBHBIE PEIICHUS.

3) padora ¢ uHpOpMaLHE:

OPUEHTHUPOBATHCSI B PA3NTMUHBIX UCTOYHUKAX MH(MOpMaIu (TeKcTe y4eOHOro mocoous,
HAy4YHO-TIOMYJISIPHOM ~ JUTEepaType,  OMOJIOTMYECKUX  CJOBapsX W CIPABOYHMKAX,
KOMITBIOTEPHBIX 0a3ax MaHHbIX, B VIHTepHeTe), aHaIu3UpOBaTh WHOOPMAIMIO Pa3IMYHBIX
BUIOB W (opM TpencTaBleHUs, KPUTUYECKH OICHWBATh €€ JOCTOBEPHOCTh U



HEMPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3alpochl M MPUMEHATH PA3NIMYHBIE METONBI MPU IMOUCKE U OTOOpE
ounonoruveckoit nHPpopmMaIuu, He0OXOTUMOM /IJIsT BRITIOTHEHUS YIeOHBIX 3a/1a4;

npuoOpeTarh OMBIT MCIOIB30BaHUS WH(OPMAIITMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHUH,
COBEPILIEHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOJIb30BAHUS PA3TMYHBIX MIOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMpATh ONTUMAJbHYIO (OpPMY TNPENCTaBICHUS OHOJOTUYECKON
uHpopMaIu (CxeMbl, rpaduKy, TuarpaMmbl, TaOIHUIbI, PUCYHKH U JPYTOE);

UCIOJIb30BaTh HAy4HBIN SI3bIK B KaueCTBE CpPEACTBa Mpu paboTe ¢ OUOIOTHYECKOU
uH(poOpMaILIMel: MPUMEHITh XUMUYECKUE, PU3NUECKIE U MaTeMaTUYeCKUe 3HAKU U CUMBOJIBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKJIATypy, MCIOJb30BaTh W MPeoOpa3oBhIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HAIVISAHOCTH;

BIQJICTh HABBIKAMHU PACIIO3HABAHUS W 3alUTHl HHPOpMAIMK, WH(HOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OgyageHne yHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH J1eHCTBUAMM:

1) oO1enme:

OCYIIIECTBIISATh KOMMYHUKAIIUKA BO BCeX c(epax KU3HU, AKTUBHO y4aCTBOBAThH B JUAJIOTE
WIM JTUCKYCCHUU MO CYIIECTBY 00CYyX)aeMoi TeMbl (yMEHHUE 3a7aBaTh BOIPOCHI, BHICKA3bIBATh
CY’KIEHUSI OTHOCHUTEJIbHO BBINOJHEHUS MpeAjaraeMoil 3a7ayd, Y4YWThIBaTb HMHTEPECHl U
CONIACOBAaHHOCTb MO3ULUN JPYTMX YYACTHUKOB JUAJI0Ta WIH JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpPEACTBA OOIIEHUS, MOHMMAaTh 3HAYEHHE COIMAJIbHBIX
3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUSI KOH(PIUKTHBIX CUTYallUl, YMETh CMT4aTh KOHQIUKTHI
U BECTHU MEPETOBOPHI;

BJIAJIETh PA3IUYHBIMHU CIIOCOOAMHU OOIEHHUS M B3aHMMOACHCTBUS, TOHUMAaTh HaMEPEHUS
JPYTHUX JIIOAEH, POSBIIATH YBAKUTEIBHOE OTHOIIEHNE K COOECEIHUKY U B KOPpPEKTHOU popme
bopMynUpOBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO H3JIaraThb CBOIO TOYKY 3PEHHSI C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHasl 1esITeJIbHOCTD:

MOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U MHAUBUAYAIbHON pabOThI MpU
pelieHu  OMOJIOTHMYECKOM  MpoOaeMbl, OOOCHOBBIBaTH HEOOXOAMMOCTh  MPUMEHEHUS
rpynnoBbIX (HOPM B3aMMOACHUCTBUS MPH PEIICHUN yueOHOU 3a1auu;

BbIOMpaTh TEMAaTUKy U METOAbl COBMECTHBIX JEUCTBUN C y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaXKJIOTO YJIeHA KOJUICKTHBA;

OPUHUMATh LEeJIM COBMECTHOM JESTENbHOCTH, OPraHU30BBIBATH U KOOPAUMHUPOBATH
JNEUCTBUS MO €€ NOCTUKEHUIO: COCTABIATH IUIAH JACHUCTBUW, PACHpPEACTATh POJIH C YUYETOM
MHEHHUI y4aCTHUKOB, 00CYKJ1aTh pe3yIbTaThl COBMECTHOM paboThI;

OILICHUBATh Kaue€CTBO CBOETO BKJIJa U KaXKJIOT0 y4aCTHUKA KOMaH[Ibl B OOIIUIA pe3ysibTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

[peyiaratb HOBBIE MPOEKTHI, OLIEHUBATh MJIEU C MO3ULMU HOBHU3HBI, OPUTHHAIBLHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATErMUYECKOE TIOBEICHUE B PA3NIMYHBIX CHUTYalHUsX,
IPOSBIISATH TBOPYECTBO U BOOOPaKEHHE, ObITh MHUIIMATHBHBIM.

OBjajieHNe YHUBEPCAJIbHBIMH PEryJsiTUBHBIMY IeCTBUSIMU:



1) camoopranuszanus:

UCIIOJIb30BaTh OWOJOTUYECKHE 3HAHUS JJIsl BBISBICHUS TPOOJIEM U HMX PEIICHUS B
KU3HEHHBIX U YUYEOHBIX CUTYallHsIX;

BBIOMpATh HAa OCHOBE OHMOJIOTMYECKUX 3HAHWUU II€JIEBBbIE W CMBICIOBBIE YCTAHOBKHU B
CBOMX JECHCTBHUSAX M MOCTYNKax MO OTHOUIEHUIO K JKMBOW INPUPONE, CBOEMY 3I0POBBIO U
3I0POBBIO OKPYKAIOIIIHX;

CaMOCTOSITENIbHO OCYILECTBIISITh MO3HABATEIbHYIO JIEATEIIbHOCTh, BBISIBISATH MPOOJIEMBI,
CTaBUTh W (OpMyIHpOBaTh COOCTBEHHBIC 3aJauyd B 0OO0pa30BaTEIbHON JEATCIBHOCTH M
KU3HEHHBIX CUTYallHsIX;

CaMOCTOSITENIbHO COCTABJISITh IUJIaH PEIICHUS TpoOJeMbl C Y4€TOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOUTECHU;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacHIMpATh paMKH Y4EOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHU;

JienaTh OCO3HAHHBINA BBIOOD, ApTyMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OIICHUBATH MPUOOPETEHHBIN OIbIT;

crocoOCTBOBaTh (POPMUPOBAHMIO W TMPOSIBICHUIO IIUPOKOM DJPYIUIIMM B Pa3HBIX
o0nacTsIX 3HaHHUH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBINA U KyJIbTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTb KOPPEKTUBBI B NIESITEIBHOCThH, OICHUBAThH
COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIa/IeTh HABBbIKAMM TIO3HABATEIBHOM peduIeKCMM KaK OCO3HaHUS COBEpIIAeMBIX
JNEeUCTBUHN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yIbTaTOB U OCHOBAHUM, UCIIOIL30BATh MPUEMBI
pedaexcuu A OIEHKH CUTYyAIH, BEIOOPA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MTPUHUMATh PELICHUS 10 UX CHUKEHHUIO;

IIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHUX MIPU aHAJIM3€E PE3YIbTAaTOB IESITEIbHOCTH;

3) npuHATHE ce0s U APYTUX:

NpUHUMATH ceOs, TOHNMAas CBOM HEIOCTATKU U JOCTOMHCTBA;

IMPUHUMATh MOTHBBI U ApTYMEHTHI IPYTUX [IPU aHAJIM3€E PE3yIbTaTOB AESITEIbHOCTH;

pU3HABATH CBOE MPABO U MPABO JIPYTUX HA OIINOKHU;

pa3BUBaTh CIOCOOHOCTh MOHMMATh MUP C TIO3ULUU APYTOTO YEIOBEKA.
HNPEIMETHBIE PE3VJIBTATbBI

[IpenmeTHble pe3yabTaThl OCBOCHUS COAEpKaHUsl yueOHoro npeamera «buonorus» Ha
yIIyOJI€éHHOM  ypOBHE OpPUEHTHPOBaHBI Ha obecrnedeHue MpouIbHOTO  00y4YeHUS
oOyuaromuxcst ononoruu. OHU BKIIOYAIOT: crienu(UUecKue i1 OMOJOTUH Hay4yHbIE 3HAHUS,
YMEHHUSI U CIOCOOBI JMEHCTBUI MO OCBOEHHWIO, MHTEPIIPETAIMU W MPeoOpa30BaHUIO 3HAHUIA,
BUJIBl JICSITEIIBHOCTU MO TOJYYEHUIO HOBBIX 3HAHUW M HMX NPUMEHEHHIO B Pa3JIMYHbBIX
y4eOHbIX, @ TaKKe B peaJbHbIX JKU3HEHHBIX cuTyauusx. [lpeameTHble pe3yabTaThl
IPEICTABIIEHBI 10 TOAAM H3YUYEHUS.

[IpenmeTHble pe3ynbTarbl OCBOeHHUs ydeOHoro mnpeamera «buomorus» B 10 kaacce
JOJIKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTb 3HAHUI O MECTE U POJIM OUOJIOTHH B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMHUPOBaHUU €CTECTBEHHO-HAyYHOW KapTHHBI MUpPA, B IMO3HAHWUU 3aKOHOB MPUPOABI U



pemieHu TpoliieM palrdoOHAIBHOTO MPUPOJONOIB30BaHUS, O BKJIAaJ€ POCCUUCKUX H
3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTUH;

BJIAJICHUE CHUCTEMOUW OMOJIOTMYECKUX 3HAHWM, KOTOpas BKIIIOYAET: OCHOBOMOJATAIOIINE
OMOJIOTUYECKUE TEPMHUHBI U TOHATUS (KU3HB, KJIETKA, OPTaHU3M, METa0OoJM3M, TOMEOCTa3s,
CaMOpETyJIsillis, CaMOBOCIPOM3BE/IEHUE, HACIEACTBEHHOCTh, HW3MEHYUBOCTb, POCT U
pa3Butue), Ouonornueckue Teopuu (kieroyHas Teopust T. IlIBanna, M. Illneiinena, P.
Bupxosa, xpomocomHast Teopusi HacinenctseHHoctu T. Moprana), yuenus (H. U. BaBuiioBa —
0 IIEHTpaxX MHOT000pa3usi M MPOUCXOKICHUS KyJIbTYPHBIX PACTEHUN), 3aKOHBI (€IMHO0Opa3us
MIOTOMKOB TEPBOTO MOKOJEHUS, PACIIEIIIICHUS, YUCTOThl TaMeT, HE3aBUCUMOI'0 HaCJeI0BaHUs
I Mengesns, TOMOJIOTHYECKUX PSAJOB B HacleACTBeHHOUM u3MmeHunBocth H. U. BaBuiosa),
MPUHIUIBI (KOMILUIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMHM METOJaMHU HAyYHOTO TIO3HAHUS, UCTIONIH3YyEMbIX B OMOJIOTHYECKUX
UCCJIEIOBAHUAX KUBBIX 00BEKTOB (OMUCAHKE, U3MEPEHHE, HAOIIOJEHUE, SKCTICPUMEHT);

YMEHHUE BBIICISTh CYIIECTBEHHBIC MIPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT M DYKaApHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB, B TOM 4YHCIie OaKTepuid, TpudOB, paCTCHUIA,
KUBOTHBIX M YEJIOBEKa, CTPOEHUS OpPraHOB W CHUCTEM OPraHOB pACTEHUH, >KUBOTHBIX,
YeJioBeKa, IMPOIIECCOB JKU3HENEATEIbHOCTH, TMPOTEKAIOIMX B OpraHuM3Max pPacTeHUH,
KUBOTHBIX M YEJIOBEKa, OMOJOTMYECKUX TMPOIECCOB: OOMEHa BeIIeCTB (MeTaboIu3M),
IPEBPAIICHUS JHEPTUH, OpOKEHWs, aBTOTPO(HOTO U TETEPOTPO(HOTrO THUIIOB MHUTAHUSA,
doTrocuHTE3a W  XEMOCHHTE3a, MHUTO3a, Meio3a, TramMeToreHe3a, HMOpPHUOTEHEe3a,
MOCTAMOPUOHATIBLHOTO Pa3BUTHUS, PA3MHOXKEHUsS, WHIUBUIYAIbHOTO pPa3BUTHUS OpraHu3Ma
(oHTOrEeHE3a), B3aUMOJICHCTBUS TEHOB, IeTepO31ca, HCKYCCTBEHHOTO 0TOO0DPA;

YMEHUE YCTAHABIMBATh B3aWMOCBSI3M MEXKIY OPraHOMJAMU KJIETKH U UX (PYHKIHUSIMHU,
CTPOCHHMEM KJIETOK Pa3HBIX TKaHEH U UX QPYHKIMSIMHU, MEXKIy OpraHaMu U CUCTEMaMHU OPTaHOB
y pacTeHul, *KUBOTHBIX U YEJIOBEKa M UX (PYHKIMSIMHU, MEXKIY CHUCTEMaMU OPraHOB U HX
GyHKIMSIMU, MEXKIy dTanmamMu oOMeHa BEIIECTB, dTAamaMu KJIETOUYHOIO IUKJIA U KU3HEHHBIX
IIUKJIOB OPraHW3MOB, JTallaMH AMOPUOHAIBHOTO PAa3BHUTHs, TEHOTUIIOM H (HEHOTHUIIOM,
dbenotunom u Gpakropamu cpeabl OOUTaAHUS;

YMEHHUE BBISIBISITH OTJIMYUTEIbHBIE MPU3HAKH JKUBBIX CHUCTEM, B TOM UHWCJIE PACTECHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHUE HUCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OMOJIOTMYECKYI0 TEPMHUHOJIOTHUIO
Y CUMBOJIMKY JJIs1 JOKA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUUECKUX TPYIIIL;

yMEHHUE pellaTh OUOJOTUYECKHE 3aJjaud, BBISBISATH MPUUYMHHO-CICACTBEHHBIE CBS3U
MEXIy HCCIEAyeMbIMH OHOJOTHUUYECKUMH MPOILIECCaMH M SIBICHUSIMHU, JeiaTh BBIBOJIBI U
MIPOTHO3bI HA OCHOBAHUU TOJIYYEHHBIX PE3yIbTaToB;

YMEHHUE BBINIOJHATH Ja0OpaTopHbIe M MpaKTUYECKHe pabOThl, COONIONATh MpaBuia MpU
paboTe ¢ yueOHBIM U 1ab0paTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bl, MPOBEPITh HUX OSKCIEPUMEHTAIBHBIMU CPECTBAMU,
dbopMynupyst 11e7db HMCCICIOBAHUS, AaHAIM3UPOBATH IIONYYCHHBIC PE3yabTaThl W JIeNiaTh
BBIBO/IBI;

YMEHHUE Y4YacTBOBaTh B YU€OHO-HCCIIEI0BATEIBCKOW paboTe Mo OMOJIOTHM, SKOJIOTUU U
MEJUIIUHE, TPOBOMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, M MYyOJWYHO MPEICTABIAThH
MIOJTyYCHHBIC PE3YIIbTAThl HA YYCHUYECKUX KOH(PEPEHIHSIX;



YMEHHUE OlEHMWBAaTh JTHYECKUE AaCMEeKThl COBPEMEHHBIX HCCIEIOBaHUN B 00JacTH
OMOJIOrMM W MEIUUUHBI (KJIOHMPOBAaHUE, MCKYCCTBEHHOE OIUIOAOTBOPEHHUE, HAIpPaBIEHHOE
M3MEHEHHE FeHOMAa U CO3/laHUE TPAHCTEHHBIX OPTaHU3MOB);

yYMEHHUE OCYIIECTBISATH OCO3HAHHBIN BBHIOOP Oyayiiel npodeccuoHaIbHOU 1eITeTbHOCTH
B o0yactd OWOJIOTMM, MEIMUIIMHBI, OMOTEXHOJOTUU, BETEPUHAPUHU, CEIHCKOTO XO3AWCTBA,
MUIIEBOM MPOMBINIICHHOCTH, YIIyOIsiTh IO3HABaTEIbHBIA WHTEpPEC, HaIpaBJICHHBIA Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH MPOPECCHH U MPOJOIKEHHE OHOJIOTHYECKOTO
00pa3oBaHus B OPTaHU3AIUAX CPETHETO MPO(HECCHOHATBHOTO U BBICIIIETO 00pa30BaHMUs.

[IpenmeTHble pe3ysiabTaThl OCBOCHHsS yuyeOHoro mnpenmera «buonorus» B 11 Kaacce
JTOJIPKHBI OTPaXKaTh:

c(hopMHPOBAHHOCTH 3HAHUI O MECTE M POJIH OWOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B
dbopMUpPOBAaHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KApTUHBI MHUpA, B MO3HAHUU 3aKOHOB
IPUPOBI U PEIICHUH HKOJIOTUYECKUX MPOOJIeM YeJIOBEYEeCTBa, a TAKXKE B PELICHUU BOMPOCOB
pallMOHAJILHOTO TPUPOJOMNOIb30BaHUA, U B (POPMHUPOBAHUHM IIEHHOCTHOTO OTHOIIEHUS K
pupose, OOIIECTBY, YEIOBEKY, O BKJIAJ€ POCCHUUCKUX M 3apyOeKHBIX YUEHBIX-OMOIOTOB B
pa3BuTHE OUOJIOTHH;

YMEHHUE BJIAJIETh CUCTEMON OMOJIOTMYECKUX 3HAHHMM, KOTOpas BKIIOYAET OINpEAeSICHUs U
MOHUMAHHE CYUIHOCTH OCHOBOIIOJIATAIONIUX OWUOJIOTUYECKUX TEPMHUHOB M TOHSATUH (BUI,
sKocucteMa, Ouocdepa), Ouomornyeckue Teopuu (dBomtounoHHass Teopusi Y. [lapBuHna,
CUHTETHYeCKas Teopus sBomorun), yuerus (A. H. CeBepiioBa — 0 MyTsSX U HAIpPaBICHUSIX
sBomonu, B.M. Bepuaiackoro — o Ouocdepe), 3aKkoHbl (F€éHETUYECKOro paBHoBecust JIK.
Xapmu u B. BaiinGepra, 3apoasimieBoro cxonctBa K. M. bapa), npasuna (Munumyma lO.
JInbuxa, HSKOJIOTHYECKOW MUPAMUILI DHEPTUU), TUIMOTEe3bl (rumote3a «mupa PHK» V.
['un6epra);

YMEHHUE BIAJIETh OCHOBHBIMH METOJAaMHU HAYyYHOTO T[IO3HAHUS, HCIOJNb3YEeMbIMU B
OMOJIOTUYECKUX KCCIICIOBAHUSAX KUBBIX OOBEKTOB U DKOCHUCTEM (OINUCAHUE, U3MEpPEHUe,
HAOIIOICHNE, DKCTIEPUMEHT), CIIOCO0AMU BBISIBIICHUS U OIICHKHA aHTPOITOTCHHBIX U3MCHECHHUN B
IPUPOJIE;

YMEHHUE BBIICNATh CYIIECTBEHHBbIE MPU3HAKU: BHUJOB, OHMOTEOIIEHO30B, YKOCHUCTEM U
onocdepsl, CTAOMIM3UPYIOLIETO, ABWXKYIIETO W Pa3pbIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJUTONATPUYECKOTO Y CUMIATPUUYECKOTO BHI000pPA30BaHUS, BIHMSHUS JIBIKYIINX CHII
ABOJIFOIIMA HAa TeHO(MOH MOMYJISINH, MPUCTIOCOOICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMS,
YyepeloBaHUsl HampaBlIeHUH HSBOJIOLMM, KPYroBOPOTAa BEIIECTB W IOTOKAa SHEPIUH B
AKOCUCTEMAX;

YMEHUE YCTaHABIMBATh B3aUMOCBSI3M MEXK]Y MpOILecCaMU JBOJIIOIUHU, IBUKYIIUMU
CUJIAaMH aHTPOTIOTEHE3a, KOMIIOHEHTaMH PAa3JIMYHBIX SKOCUCTEM M MPUCTOCOOICHUSIMU K HUM
OpraHU3MOB;

YMEHHUE BBIABIATH OTIMYHUTEIBHBIC TPU3HAKU JKUBBIX CHCTEM, IPHUCIIOCOOIEHHOCTh
BUJIOB K Cpele oOuTaHus, a0MOTHUYECKMX M OHOTHYECKHX KOMIIOHCHTOB 3KOCHCTEM,
B3aMMOCBSI3€l OPraHU3MOB B COOOIIECTBAX, AHTPOMOTEHHBIX W3MEHEHHH B JIKOCHCTEMax
CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOUIUE aPTYMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO
U CUMBOJIMKY JIJIsl JIOKa3aTeIbCTBA POJCTBA OPTraHU3MOB PA3HBIX CHUCTEMAaTHUYECKUX TPy,



B3aMMOCBSA3M OPraHU3MOB U Cpeibl OOUTaHMs, €AUHCTBA YEJIOBEYECKUX pac, HEOOXOJUMOCTH
COXpaHEHUs] MHOT0OOpa3usi BUAOB U SKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAHMS MPUPOABI U
YeJI0BEUECTBA;

YMEHHUE pellaTh OMOJIOTMYECKHE 3a/laud, BBISBISATH NPUYUHHO-CIICACTBEHHBIE CBSI3U
MEXJy HCCIENyeMbIMU OMOJIOTMYECKMMM IPOLIECCAMU U SIBICHHUSMM, JENaTb BBIBOJBI U
MPOTHO3bI HA OCHOBAHHH MOTyYE€HHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATDH JIaDOpaTOpHbIE U MpaKTUUYEeCKue paboThl, COOMIONATh MpaBHiia MPU
pabote ¢ yueOHBIM 1 Ta00OPaTOPHBIM 00OPYIOBAHUEM;

YMEHHE BBIJIBUraTh THUIIOTE3bl, MPOBEPATH MX DSKCIEPUMEHTAIBHBIMU CpPEICTBAMH,
dopMynmupys 1eNb HWCCIENOBAHMSA, AHAIM3HPOBATh IMOMYyUYEHHBIC PE3YJIbTaThl M JENaTh
BBIBOJIbI;

yMEHHE y4acCTBOBaTh B YUeOHO-MCCJIEIOBATEIbCKONW padoTe MO OHMOJIOTHH, DKOJOTHH
MEIULIMHE, TPOBOMMOI Ha 0a3e IIKOJIbHBIX HAay4HBIX OOIIECTB, U IyOJINYHO MPEACTABIATH
MOJTyYeHHBIE PE3YNIbTAThl HA YICHUYECKUX KOH(PEPECHIINSIX;

YMEHHE OICHUBATh THUIOTE3bl W TEOPUU O TMPOUCXOKICHUU IKHU3HU, UEJIOBEKa H
YeJI0BEUECKUX pac, O MPUYMHAX, MOCIEACTBUSAX U CHOCO0aX MPeNoTBpAIICHUs ITI00ATbHBIX
U3MEHEeHU B 6uocdepe;

YMEHHUE OCYLIECTBISATh OCO3HAHHBIN BHIOOP Oyayiel npopeccuoHanbHOM 1eITeTbHOCTH
B o00nacTd OHOJOTHH, DKOJIOTHUH, MPHUPOJOIONB30BaHUSA, MEAUINUHBI, OWOTEXHOJIOTHH,
IICUXOJIOTUH, BETEPUHAPHUH, CEJIbCKOTO XO3SIICTBa, MHILEBON MPOMBIIUIEHHOCTH, YIIyONIaTh
NO3HABaTEIbHBIH MHTEPEC, HANpPaBICHHBIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH
npodeccun U MOPOAOIKEHHWE OWOJIOTMYECKOro OO0pa3oBaHUsI B OpPraHU3ALMIX CPEIHEro
po(heCCHOHAIBHOTO U BBICIIETO 00Pa30BaHUA.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBo yacos DJICKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM " Bbl
Ne ni/m OpOrPAMMEI pasi Beero Kontpoasnsie | IIpakTnuyeckue f:é ple:?? 0(:3 aT:J)ILHLI e
padoTsbI padoThbI pecypeb
1 buosorus kak Hayka 1 0 0 https://resh.edu.ru
2 JKuBble cucTeMbl U UX U3y4YEHUE 2 0 0.5 https://resh.edu.ru
3 buonorust Ki1eTku 1 0 0.5 https://resh.edu.ru
4 XHUMHUYECKasi OpraHU3alMsl KIETKU 9 0 1 https://resh.edu.ru
5 CrpoeHue u GyHKIMH KIETKU 12 0 2.5 https://resh.edu.ru
6 OOMeH BelecTB U MpEeBpalleHUe SHEPTUU B 9 1 ) hitps://resh.eduru
KIIETKE
7 HaCHeHCTBeHIiaH upopmaA i 9 0 0 https://resh.edu.ru
peanuzanys e B KJIETKES
8 JKW3HEHHBIN LMK KIETKU 6 0 1.5 https://resh.edu.ru
9 CrpoeHue u GyHKIMHU OPTaHH3MOB 17 0 1.5 https://resh.edu.ru
10 Pa3mHokeHue 1 pa3BUTHE OPraHU3MOB 6 0 1 https://resh.edu.ru
1 I'eneTrka — HayKa O HACIIEJACTBEHHOCTH H ) 0 0.5 hitps://resh.cdu.ru
M3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 0 1 https://resh.edu.ru
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 5 0 1 https://resh.edu.ru
14 ['eneTuka yenoBeka 3 0 0.5 https://resh.edu.ru
15 Cenekiuusi OpraHu3MoB 4 0 1.5 https://resh.edu.ru
16 BHOTEeXHOIOTHS U CHHTETUIECKas 5 1 0.5 htps://resh.edu.ru
OHoIoTHs
17 PesepBHOE BpeMst 1 0 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 2 15.5



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KVIACC

KosmmuecTBo 4acoB DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB U TeM u¢poBbie
Ne n/mm OpOrpaMMEL pa Beero KonrpoJubnsie | IIpakTuyeckue f)l% p?:f oBAT e.])ILHLI e
padoTsbI padoTbI pecypeb
1 3apoxaeHNe U pa3BUTHE SBOIIOIIMOHHBIX 4 0 0
MIPEACTABJICHUI B OMOJIOTHHU
2 MUKpOIBOIIOLIHS U €€ PE3YIbTaThI 14 2
3 MaxkposBoIIOLHS U €€ PE3YJIbTAThI 6 0
4 [IpoucxoxaeHue u pa3BUTUE KU3HU Ha 15 15
3emiie
5 [TpoucxoxkaeHrEe YeI0BEKa — AHTPOIIOTEHES 10 1
DKOJIOTHsl — HayKa O B3aMMOOTHOIICHHUSAX
6 OpPraHU3MOB U HaJIOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpy»Karolieil cpenoi
7 DKOJIOTHSI BUJIOB M OMYJISIIIANA 9 0.5
8 OpranusMsl U cpesia OOUTaHUS 9 1.5
9 DKONOTHUsl COOOIIECTB. DKOIOTUYECKUE 12 0.5
CHUCTEMBI
10 buocdepa — rmobanbHas SKOcHCTEMA 6 0
11 UenoBek M OKpyxaroniasi cpeia 6 0
12 PesepBHOE Bpemst 8 0
13 0 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5




ITOYPOYHOE INIAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoauuecTBo uacos

KonTposbHbie

Bcero
padoThI

IIpakTnueckue
padoThI

DJieKTpoHHbIEe HH(POBbIE 00pa3oBaTe/IbHbIE
pecypcsl

Buosorus kax KOMILJIEKCHAS
HayKa ¥ KaK 49acTh
COBPEMEHHOTO 00IIIeCTBa

https://resh.edu.ru/subject/lesson/3827/

JKuBbie cucTeMbl U UX
CBOWCTBAa

https://www.youtube.com/watch?v=SoHkTau2BUw

YpoBHEBas opraHu3anus
KUBBIX cUcTeM. [IpakTHueckas
pabota «/cnons3oBanue
Pa3IMIHBIX METOJIOB IPH
HN3Y4YCHHUU JKUBBIX CUCTCM».

0.5

Metoabl MOJEKYIISIPHON 1
KJIETOYHON OUOJIOTHH.
[TpakTuueckas pabota
«HM3yueHne MeTo10B
KJIETOYHOM OHOI0run
(xpomarorpadus,
anekTpodopes,
middeperunanbHoe
nentpudyruposanue, [TLP)»

0.5

https://resh.edu.ru/subject/lesson/5383/

XUMHUYECKUHN COCTAB KJIETKUA

https://www.youtube.com/watch?v=GzTO2vLzyLLA

MunepanbHbIe BELIECTBA
KJIETKH, UX OMOJIOTHYeCcKast
poTb

https://www.youtube.com/watch?v=151V-fy1KLc

OpraHn4eckue BeniecTBa
KJIETKH — OEJKH.
JlaGopatopnas pabora
«OO0Hapy-xeHue O0eIKoB ¢
TIOMOIIBI0 KaY€CTBEHHBIX

0.5

https://resh.edu.ru/subject/lesson/5397/



https://resh.edu.ru/subject/lesson/5397/
https://www.youtube.com/watch?v=15lV-fy1KLc
https://www.youtube.com/watch?v=GzTO2vLzyLA
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=SoHkTau2BUw
https://resh.edu.ru/subject/lesson/3827/

peakIuii»

CoiicTBa, kiaccupukanus u
GbyHKIMH OEJIKOB

https://www.youtube.com/watch?v=IKstGzYECKQ

OpFaHI/ILIeCKI/IC BCIICCTBA
KJICTKW — YITICBOALI

https://www.youtube.com/watch?v=IKstGzYECKQ

10

OpFaHI/I‘IeCKI/Ie BE€IICCTBa
KICTKU — JIMIIMUBbI

https://resh.edu.ru/subject/lesson/3840/

11

Hyxneunossie kucnorsl. JJHK
u PHK. JIaGoparopnas pabora
«HccrnenoBanne HyKJICMHOBBIX
KHCJIOT, BBIJICJICHHBIX U3
KJICTOK Pa3IUYHBIX
OpPraHU3MOB»

0.5

https://www.youtube.com/watch?v=hfwgRQTpYb

12

Crpoenue u Gynxiyu ATO.

HApyrue
nykineosuarpudocdarsl (HTD)

https://resh.edu.ru/subject/lesson/3840/

13

Cexsenuposanue JJHK.
MeTopI TEHOMUKH,
TPaHCKPUIITOMMUKH,
IIPOTEOMUKH.

https://resh.edu.ru/subject/lesson/3840/

14

Bupychl — BHEKJIETOUHBIE
(OpPMBI KU3HU U OOJIUTATHBIC
napasuthl. [IpakTudeckas
pabota «Co3nanue Moaenu
BUpYCa»

0.5

https://www.youtube.com/watch?v=BD_60WhZvf

15

Bupycusie 3a0oneBanus
4EJI0BEKA, ’KUBOTHBIX,
pacTeHuit

16

I/ICTOpI/IH OTKPBITHA U U3YYCHUA
kiaeTku. Knerounas TCOpHUA

https://resh.edu.ru/subject/lesson/1587/

17

MeTtoas! CTpyKTYpHOM
ounonoruu

https://resh.edu.ru/subject/lesson/1588/

18

Tunel KJIETOK.
[IpokapuoTuueckas KJIeTKa



https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/1587/
https://www.youtube.com/watch?v=BD_6OWhZvf
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYb
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ
https://www.youtube.com/watch?v=IKstGzYECKQ

19

CrpoeHne 3yKapuoTH4eCcKon
kietku. [IpakTudeckas pabora
«HM3yueHne CBOMCTB KJIIETOUHOU
MeMOpaHbD»

0.5

20

HOBerHOCTHHﬁ armapar
KIICTKHU

https://resh.edu.ru/subject/lesson/3847/

21

OnHOMEMOpaHHBIE OPTAHOMIBI
kietku. [Ipaktuueckas pabota
«M3yueHne NBUKEHUS
[IUTOIIIa3MbI B PACTUTEIBHBIX
KJIETKaX»

0.5

22

[TomyaBTOHOMHBIE OPTaHOHUIBI
KJICTKU: MUTOXOHAPHHU,
wiactubl. JlabopaTopHast
pabota «MccnenoBanme
U1a3MOJIK3a | JCTUIa3MOn3a B
PACTHUTCIIbHBIX KJIICTKAX»

0.5

23

HememOpanHbIe opraHouIsl
KJIIETKH

24

CrpoeHue u GyHKIUHU Sapa

https://resh.edu.ru/subject/lesson/2486/

25

CpaBHuTenpHas
XapaKTEePUCTUKA KIIETOK
sykapuoT. JlaboparopHast
pabota «3ydeHue ctpoeHus
KJIETOK Pa3IUYHBIX
OpPTraHHU3MOBY.

0.5

26

Accumunsanus u
JTUCCUMMUIISIITUSL — JIBE
CTOpOHBI MeTaboau3ma. Tumbl
oOMeHa BEIeCTB.
JlabGopatopnas pabora
«3yuyeHne KaTallmTU4eCKOn
aKTUBHOCTH (pEepMEHTOB (Ha
prMepe aMIIIa3bl WK

0.5



https://resh.edu.ru/subject/lesson/2486/
https://resh.edu.ru/subject/lesson/3847/

Karajasbl)»

27

Bbenku-aktuBaTopsl U OCIKU-
UHTHOUTOPBI

28

DepMEHTATUBHBIN XapaKTep
PEaKUHI KJIETOYHOTO
MeTtabonmusma. JlabopatopHast
pabora «3yuenue
(bepMEeHTaTUBHOIO
pacluernieHus nepokcuaa
BOJIOPO/Ia B PACTUTEIbHBIX U
KUBOTHBIX KJIETKaX»

0.5

https://resh.edu.ru/subject/lesson/3917/

29

ABTOTpO(HBIN THIT OOMEHA
BEIIIECTB

30

Xemocunrtes. JlabopatopHas
pabota «CpaBHEHHE MTPOLIECCOB
(doTOCHHTE3a M XeMOCHHTE3a»

0.5

31

dorocuntes

https://resh.edu.ru/subject/lesson/3917/

32

AHa3pOOHBIE OpPTraHU3MBI.
Bunsr 6poskeHus.
JlaboparopHas pabora
«CpaBHEHHE TIPOIIECCOB
OpOKEHUS M JIBIXaHUS

0.5

33

AdpoOHBIE OPraHU3MBbI. ITaIbI
JHEPreTHYECKOro 0OMeHa

34

OHeprust MeMOpPaHHOTO
rpajavueHTa npoToHoB. CHUHTE3
AT®: pabora nporonHoii ATD-
CHHTAa3bl

https://resh.edu.ru/subject/lesson/5352/

35

Peakiuu MAaTpU4YIHOI0 CMHTC3a

https://resh.edu.ru/subject/lesson/3917/

36

TpaHCKpHUIILIUA — MaTpUYHBINA
cunte3 PHK

https://resh.edu.ru/subject/lesson/5352/

37

Tpancasius u e€ dTansl

https://resh.edu.ru/subject/lesson/3939/

38

KonupoBanue aMMHOKHUCIIOT.
Ponbs pubocom B OuocuHTE3E

S o © O

S o o |©

https://vandex.ru/video/preview/168264230179934



https://yandex.ru/video/preview/168264230179934
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/

OeJika

39

MonekynsipHblE MEXaHU3MbI
SKCIIPECCUU T€HOB Y 3YKapHOT.

https://resh.edu.ru/subject/lesson/3939/

40

Opranuzanus reHoma y
MIPOKAPUOT U 3YKAPHOT

https://resh.edu.ru/subject/lesson/3939/

41

HanorexHonoruu B Ouosioruu
u menunuHe. KonTponbHas
pabota Ne 1

42

JKU3HEeHHBIN IIUKIT KIIETKHA

https://resh.edu.ru/subject/lesson/3927/

43

Martpuunsbiii cunte3 JJHK

44

TKaHH pacTeHUHN.
JlaboparopHas padora
«3yueHune TKaHel pacTeHU»

0.5

https://www.youtube.com/watch?v=-kTF5eSIdJA

45

Xpomocomsl. JlTaboparopHast
pabora «3yueHre XpoMocomM
Ha I'OTOBBLIX
MHKPOIIPEnapaTax»

0.5

https://resh.edu.ru/subject/lesson/3927/

46

Jlenenue KIeTKH — MHTO3

47

Tune! knerok. Kapuokunes u
nuTokuHe3. JlaboparopHas
pabota «HabmroneHue MuTo3a B
KJIETKaX KOHYMKA KOpEeIIKa
nyka (Ha TOTOBBIX
MUKpoIpenaparax)»

0.5

https://www.youtube.com/watch?v=bqGhE50XcL

48

Meiios

https://resh.edu.ru/subject/lesson/6770/

49

I'ametorenes. O6pa3oBaHue 1
Pa3BUTHE MOJOBBIX KIIETOK.
JlaGopatopnas pabora
«M3ydyeHne CTpOCHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»

0.5

50

PGFyJISII_II/ISI KHU3HCHHOI'O IUKJIa
KJICTOK



https://resh.edu.ru/subject/lesson/6770/
https://www.youtube.com/watch?v=bqGhE5OXcL
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=-kTF5eSIdJA
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/

51 Opranusm Kak eIMHOE 1EN0E. 0 0
TxaHM )KMBOTHBIX M YEJIOBEKA.
52 JlaGoparopHas pabota 0 0.5
«M3yueHne TKaHeH JKUBOTHBIX)»
Opransbl. CucTeMbl OpraHoB.
53 Jlabopatopnas padora 0 0.5 https://resh.edu.ru/subject/lesson/6769/
«HM3yueHne opraHos
IIBETKOBOT'O PACTCHHSI»
54 Ornopa Tena opraHu3MoB 0 0
55 JIBrKeHue opraHu3MoB 0 0
56 [InTanue opraHu3mMoB 0 0 https://resh.edu.ru/subject/lesson/6759/
IIuTanue MO3BOHOYHBIX
57 XKUBOTHBIX. [[umeBapurenbHas 0 0
CHCTEMa YeJIOBEKa
59 TTHIXAHHE OPrAHHE3MOB 0 0 EttDSf//resh.edu.ru/sub?ect/lesson/2489/
ttps://resh.edu.ru/subject/lesson/6760/
59 JBIXaHUE O3BOHOUHBIX 0 0 https://resh.edu.ru/subject/lesson/1581/
JKUBOTHBIX U YEJIOBEKA
60 Tpancriopr Bemects y 0 0 https://resh.edu.ru/subject/lesson/2217/
OpraHU3MOB
KpoBeHocHas cucrema
61 IMO3BOHOYHBIX KMBOTHEIX 1 0 0 https://resh.edu.ru/subject/lesson/1580/
YyeJI0BeKa
62 Boigenenue y opraHu3mMoB 0 0
63 3amura y opraHu3MOB 0 0
64 NMMyHHas cucTema 4eaoBeka 0 0 https://resh.edu.ru/subject/lesson/5359/
65 PaznpaxumocTs u perynsius y 0 0
OpraHU3MOB
['ymopanbHas perymsius u
66 SHJIOKpUHHAS CUCTEMaA 0 0
JKUBOTHBIX U YEJIOBEKA.
67 DOpMEI pAsMHONKCHHA 0 0 https://resh.edu.ru/subject/lesson/3927/

OpraHu3MOB



https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/6769/

68

[TonoBoe pa3MHOXEHHE

69

NunuBuayanbHOE pa3BUTHE
OpPraHu3MOB — OHTOTEHE3

https://resh.edu.ru/subject/lesson/5630/

70

3a1<nazu<a OpraHoB U TKaHEH U3
3apOAbIIICBLIX JIUCTKOB

https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/

71

Poct u pa3BuTHE KHUBOTHBIX.
JlaboparopHas padora
«BpIsiBIICHUE TIPU3HAKOB
CXOJICTBA 3apOAbILICH
MO3BOHOYHBIX KHUBOTHBIX)

0.5

72

PazMHOXeHue u pa3BUTHE
pactenuii. JlaboparopHas
pabora «CTpoeHHE OPraHoB
Pa3MHOMXCHHSI BBICIITHX
pacTeHUI

0.5

https://resh.edu.ru/subject/lesson/5359/

73

I/ICTOpI/IH CTAaHOBJICHUA U
Pa3BUTHA I'CHCTHKHU KaK HAYKH

74

OCHOBHBIE ITOHITHUSI U CUMBOJIBI
reHeTrkH. JlaboparopHas
pabota «JIpo3zodmiia kak
00BEKT TeHETUYCCKUX
HCCIIeJ0OBaHUI)

0.5

75

3aKOHOMEPHOCTH
HACJIEI0BaHUSI IPU3HAKOB.
MounorubpuHoe
ckpeuuBanue. [Ipaktuyeckas
pabora "3ydeHne pe3yabTaToB
MOHOTHOPHUIHOTO
CKpelIMBaHus y 1po30huis"

0.5

https://resh.edu.ru/subject/lesson/5386/

76

[luTomorndeckrne OCHOBBI
MOHOTHOPHUIHOTO
CKpEITUBaHUS

https://resh.edu.ru/subject/lesson/5386/

71

Amnanusupyroliee
ckpemBanue. Henonnoe



https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/

JAOMHWHHUPOBAHHC

78

JuruOpuaHoe CKpelrBaHue.
[TpakTuueckas pabota
«H3yueHne pe3ynpTaToB
JUTUOPUIHOTO CKPELIUBAHUS Y
JPO30(HITBI»

0.5

https://resh.edu.ru/subject/lesson/4725/

79

[IuTonorndyeckrne OCHOBBI
JUTHOPUTHOTO CKPEIIMBAHUS

https://resh.edu.ru/subject/lesson/4725/

80

CreruieHHO€E HACIIEAOBAHUE
IIPU3HAKOB

https://resh.edu.ru/subject/lesson/4755/

81

XpoMocoMHas Teopus
HaCJICACTBECHHOCTHU

82

T'eneTuka noia

83

T'enoru xak 1einocTHas
cucTreMa

84

['eHeTHueCcKkHil KOHTPOJIb
pa3BUTHUS PACTEHUH, JKUBOTHBIX
U 4eJIOBEeKa

85

N3MeHYMBOCTD IIPU3HAKOB.
Bunnr naMeHUnBOCTH

https://resh.edu.ru/subject/lesson/5387/

86

MopaudukanronHas
W3MEHYHMBOCTh

https://resh.edu.ru/subject/lesson/5387/

87

BapuanuoHHblii psan u
BapUallMOHHAsl KpUBasl.
JlaboparopHas padora
«HMccnenoBanue
3aKOHOMEPHOCTEHN
MOTU(UKATMOHHON
n3mMeHunBoCTH. [TocTpoeHue
BapUALMOHHOIO psiJa U
BapUALlMOHHON KPUBOI»

0.5

88

T'enoTununueckas
U3MEHYUBOCTD.
KoMmOuHaTrBHAs N3MEHUYUBOCTD

https://resh.edu.ru/subject/lesson/5387/



https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/

&9

MyTanroHHas U3MEHUYUBOCTb.
[TpakTuueckas pabota
«MyTanuu y 1po30Quisl (Ha
TOTOBBIX MUKPONIpENaparax)»

0.5

https://resh.edu.ru/subject/lesson/5387/

90

I'eHeTHKa yenoBeka.
[IpakTuueckas pabora
«CocraBicHue U aHAJIN3
POIOCIIOBHOM

0.5

91

MeToabl MEIUIIMHCKOU
T€HETUKH

https://resh.edu.ru/subject/lesson/3653/

92

3HaueHne MeTUIIMHCKON
TCHETUKH B MPEIOTBPALIICHUH U
JIEUEHUU T€HETHYECKUX
3a00J1€BaHUI YeIOBEKA

https://resh.edu.ru/subject/lesson/3653/

93

OCHOBHBIE TIOHSTHS CEJCKINH.
JlaGoparopHas paborta
«3y4yenue coptoB
KYJIBTYPHBIX PACTEHHIA U TIOPOJ
JOMAIIHUX >KHUBOTHBIX)

0.5

94

Mertonbl CeNeKIMOHHON
pabortsl. JlaboparopHas pabora
«/3yueHne METo/10B CENEKIINU
pacTeHUIN

0.5

https://resh.edu.ru/subject/lesson/3861/

95

JocTrxeHus celeKiuu
pacTeHUi U KUBOTHBIX.
[IpakTrueckas padbora

«IIprBHBKa pacCTEHUN»

0.5

https://resh.edu.ru/subject/lesson/3861/

96

3aKOHOMEPHOCTH
MYTaIMOHHOTO TIpoIiecca.
DNUreHeTHKa U YIUTEHOMUKA

97

CoxpaHeHue, U3y4eHUe U
UCTIONIb30BAaHHNE TEHETHYECKUX
pecypcoB

98

brnorexnomorusa xak HayKa u

0.5

https://resh.edu.ru/subject/lesson/3939/



https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/5387/

oTpaciib MPOU3BOICTBA.
[TpakTuueckas padota
«M3yuenune 0OBbEKTOB
OMOTEXHOJIOTUNY

OcHoBHbBIC HallpaBJICHUA

99 o 1 0
CUHTETHYECKON OMOJIOTUHU

100 XpOMOCOMHas U TeHHAast 1 0
WHXCHEPHSI

101 MemunuHcKre OMOTEXHOIOTUH. 1 0
KontponpHas pabora Ne 2

102 HToroBulii TECT. 1 0

OBIIEE KOJIMYECTBO YACOB I10 102 155

[TPOTPAMME




11 KVIACC

KosmmuecTBo 4acoB DJIeKTPOHHbIE
Jrj;_)n Tema ypoka Beero Konrpoabnsie | IlpakTuueckue :)I;I[()l;l;(())l:::enbnbl e
padoTsI padoTsbI pecypebi
1 OBomounoHHas Teopus Y. Jlapsuna 1
) JBHoKyIlMe CUIIbI 3BOJTIOLMHU BUIOB 11O Y. 1
HapBuny
3 boprba 3a cymecTBoBaHue, €CTECTBEHHBIN U 1
HCKYCCTBEHHBII 0TOOD
4 DopMUPOBaHUE CUHTETUYECKON TEOPUU 1
HBOJIIOLIH
5 Drarnbl 3BOJIIOIIMOHHOIO ITpoliecca: 1
MHUKPOIBOJIIOIHUSL 1 MAKPOIBOJIIOIHS
6 [Tonynsuus — sneMeHTapHas €IMHNALA 1
HBOJIIOIIUH
3aKOH reHEeTHYECKOro paBHOBecHs JIx.
7 Xapau, B. BaiinGepra. JlaboparopHas 1 0.5
paboTa «BbIsBIeHHE N3MEHYUBOCTH Y ’
0co0eil OHOTO BUIA»
8 DneMeHTapHbIe (HaKTOPhI SBOIOINH |
9 A dexr ocHoBarens. IppekT OyTHLIIOUHOTO 1
TOPJIBITITKA
10 Murpanuu. M30s11uu mOmyJIsiuin: 1
reorpaduyeckas, OMoIoruYecKas
1 EctecTBeHHbII 0TOOp — HanpaBIISIOMUI 1
(bhakTop IBOTIOLUU
12 ITosoBo# oT60p 1
13 [Tprcnocob1eHHOCTh OPraHU3MOB KaK 1 0.5

pe3ynbTar MUKposBomonnu. JlaboparopHas
pabora «M3yuenne apomop}o30B u




naroaganTanui Yy paCTCHI/Iﬁ M J)KUBOTHBIX»

[TpuMepbl IPUCTIOCOOICHHI Y OPTaHU3MOB:
Mopdooruyeckue, Gu3n0IOrHIecKue,
OMOXUMHYECKHUE, TOBEICHUCCKHUE.

14 Jlabopatopnas pabota «IIpucnocobnenus 0-5
OpPTaHU3MOB U UX OTHOCUTENIbHAS
11€J1€C000Pa3HOCTh
Bun, ero kputepuu u CTpyKTypa.

15 JlaGoparopHas pabora «CpaBHEHHE BUIOB 0.5
110 MOP(OIOTHUECKOMY KPUTEPUIO»

16 Crpykrypa BHIa

17 Bunoobpa3oBanue kKak pe3ynbTaT
MHUKPOIBOJIIOIIUHU

18 CBsi3b MUKPO?BOJIIOLMH U STTUJEMHUOJIOTHI

19 Makpossomonus. [laneontonornueckue
METO]Ibl M3yUEHHUS SBOTIOLUU

20 buoreorpadudeckre METOABI H3yYSHUS
SBOJTIOITUHU
DOMOPHOIOTHYECKHE U CPABHUTEIHHO-

21 MOP(}OIOTUYECKHUE METOABI U3yUEHUS
HBOJIOLIUU
MornekynsapHO-TeHeTHYeCKHeE,

22 OMOXUMHUYECKUE U MATEMATUUYECKHUE METOIBI
M3yUYEHUs IBOJIIOLIUU

23 OO01re 3aKOHOMEPHOCTHU IBOTIOIIUI

24 AnantuBHas paauanus. HepaBHOMEpHOCTh
TEMITIOB JBOJIIOIIUHU

75 HayuHble runoTessl MPOUCXOXKACHUS KUZHU
Ha 3emiie

2 JloHay4dHble TIPEJICTABICHUS O 3aPOXKICHUHU
KU3HU

27 OCHOBHBIE 3Tanbl HEOPraHUYECKOM




OBOJIOITMH

28 ['unoTe3sl 3apOXKICHUS KU3ZHU
HcTopus 3eMnu 1 MeToAbl €€ U3yUEHMUS.
29 JlaGopatopnas pabota «/3yuenue u 0.5
ONMCAHUE UCKOTIAEMBIX OCTAaTKOB JIPEBHUX
OpPTaHU3MOB»
30 HauvanpHble 3Tansl OpraHnyeCcKoON 3BOIOLHNH
31 OBOJIIOLHS 3YKAPUOT
OcHOBHBIE 3TaIlbl 3BONIOIHH PACTUTETHLHOTO
32 mupa. [Tpaktuueckas padora «M3yuenne 05
0COOCHHOCTEH CTPOCHUS PACTCHHM pa3HBIX '
OTJICTIOBY
33 OcHOBHBIE 3TaIlbl 3BOIIOIUH KUBOTHOTO
MUpa
OBoJIOLHUS )KUBOTHBIX. [IpakTuueckas
34 pabora «l3ydenrne 0coOEHHOCTEM CTpOCHUS 0.5
MO3BOHOYHBIX JKUBOTHBIX»
35 PazButue xu3Hu Ha 3eMIie 1o spam U
nepuosiaMm
36 MaccoBble BBIMUpaHUSI — KOJIOTUYECKHE
KPHU3HCHI MTPOIILJIOTO
37 CoBpEeMEHHBIN IKOJTOTUYECKUN KPU3HC, ETO
0COOEHHOCTHU
38 CoBpeMeHHas cucTeMa OpraHu4eCcKoro
MTPOIIIIOTO
39 OCHOBHBIE CUCTEMAaTUYECKUE TPYIITIBI
OpraHU3MOB
40 AHTpONOJIOTHSI — HayKa O YeJIOBEKe
41 Pa3BuTHe npeACTaBICHHUN O MPOUCXOKICHUU
YeJIoBeKa
42 MecTo yenoBeKka B CHCTEME OPTraHUYECKOTO 0.5




mupa. JlaboparopHas pabota «/3yueHune
OCOOEHHOCTEHN CTPOEHUS CKEJIeTa YEI0BEKa,
CBSI3aHHBIX C MPSMOXOMKAECHUEM»

43 JBYOKYIIME CWJIbI aHTPOIIOTEHE3a

44 CootHo1ieHrne OMOIOTHYECKUX U
COLMAJIBHBIX (PAKTOPOB B aHTPOIOI€HE3e

45 OCHOBHBIE CTaJIMH AHTPOIOTEeHE3a

46 [TasieoreHeTnka 1 nmajgeoreHOMHUKa

47 OBOJIIOLIMSI COBPEMEHHOIO YEJIOBEKa
Yenoseueckue pacsl. [Ipaktuueckas pabora

48 «/3y4yeHune 3KOI0rnueCcKUX aanTaui 0.5
4eJI0BEKa

49 Me:xanucuuIIMHapHble METOAB
AHTPONOJIOTUHI

50 3apok/JIeHHE U pa3BUTHE FKOJIOTUU
Mertozp! sxonorun. JlaboparopHas padora

51 «3ydyeHne MEeTOI0B IKOJIOTHUECKUX 0.5
UCCIIEIOBAHUI

57 3Ha4eHHUE IKOJIOTMUECKUX 3HAaHUU AJIs
YeJI0BEKa

53 Oxonoruyeckue hakTopsl
AGuornueckue paktopsl. CBET Kak

54 sKosorudeckuii akrop. JlaboparopHas 05
pabota «BplsBIEHHE TPUCTIOCOOICHUH '
OpPraHM3MOB K BIIMSIHUIO CBETa»
Aobuotnueckue akropsel. Temmneparypa kak

55 sKkonorndeckuit pakrop. JlaboparopHas 0.5
pabota «BrIsiBIeHHE PUCTIOCOOIEHHIA
OpPIraHU3MOB K BIHMSIHUIO TEMIIEPaTyphl»

56 AGuornueckue pakTopbl. BraxxHOCTh Kak 0.5

sKosornueckuii haktop. JlaboparopHas
paboTa «AHaTOMHUYECKHE 0COOEHHOCTH




paCTeHI/Ifl M3 pa3HbIX MCCT 00OUTaHUI»

57 Cpenbl 00MTaHUsI OPTaHU3MOB 1
58 buonoruueckue puTMbl 1
59 JKuzneHnHble popMbl OPraHU3MOB 1
60 buotnueckue hakTopsl 1
3HaueHne OMOTUYECKUX B3aUMOACHCTBUMN
61 JUJIS1 CYIIECTBOBAHUSI OPTaHU3MOB B Cpezie 1
obuTaHus
62 DKOJIOTHYECKHUE XapaAKTEPUCTHKU 1
MOMYIISIAN
OCHOBHbIE TOKAa3aTEeNH MOMYJSALNN:
63 YUCJIEHHOCTb, INIOTHOCTh, BO3PACTHAS U 1
MOJIOBAasI CTPYKTYpa
OCHOBHBIE TIOKa3aTEIH MOMYIISIINN:
64 POXKIAEMOCTh, IPUPOCT, TEMII POCTA, 1
CMEPTHOCTh, MUTPAIIUU
65 DKOJIOTHYECKast CTPYKTYpa MOMYIISIITUN 1
66 JlMHaMuKa NONYJSIUU U €€ peryusius 1
67 KpuBble pocTa 4uCI€HHOCTH TTOMYIISIITHH. 1
KpuBbie BEIKHBAHHUS
Oxonornyeckas HuIIa Buaa. Jlaboparopnas
68 pabota «IIpucnocobnenus ceMsH pacTeHUN 1 0.5
K PacCeJICHUIO)
69 Bua xak cucrema nonymsiui 1
70 3aKOHOMEPHOCTH MOBEJICHUS U MUTpaliid 1
YKUBOTHBIX
71 Co00111ecTBO OPraHU3MOB — OHMOIICHO3 1
72 DKOCUCTEMA KaK OTKPBITasi CUCTEMA 1
73 KpyroBopot BemiecTs 1 MoTok SHEPruu B 1
9KOCHUCTEME
74 OCHOBHbIE TOKA3aTEIN KOCUCTEMbI 1




75 OKOJIOTUYECKUE TUPAMU/IbI

76 W3MeHeHus1 COOOIIECTB — CYKIIECCHH

77 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p
1 peK. DKOCHUCTEMbI MOPEU M OKEAHOB

78 [Tpuponnsie KOCHCTEMEL. OKOCHCTEMBI
TYHJIP, JIECOB, CTETIEH, MYCTHIHb

79 AHTpPOTNIOTEHHBIE KOCHUCTEMBbI

30 Ypb6oskocucremsl. [IpakTudeckas padbora 05
«M3yyenne u onrcanue ypo03KOCUCTEMBD)
3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX

81 B3aMMOJICHCTBUI OPraHU3MOB B
HKOCUCTEMAX
MexaHn3Mbl BO3AEUCTBUS 3arpsI3HEHU I

22 Pa3HBIX THIOB Ha CYOOPTaHN3MEHHOM,
OpraHU3MEHHOM, OMYJISIIITUOHHOM U
9KOCHUCTEMHOM YPOBHSIX

23 buocdepa — obuierianerapHas 060104Ka
3emiu

84 VYuenne B. U. Bepnajackoro o 6mocdepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHUS
orocdepsr

26 KpyroBopoTsl BeliecTB 1
OMOTEOXUMUYECKHUE ITUKITBI

g7 3oHanbHOCTh 6MOChepbl. OCHOBHBIE OMOMBI
CyIIU

88 YcroiunBoCTh OHMOChEphI

89 OKOJIOTUYECKUE KPU3UCHI U UX TPUYUHBI

90 BosznelicTBue uenoBeka Ha Onochepy

91 AHTpOHOFeHHUOG BO3,Z[CI7ICTBUI/IC Ha
pacTUTENBHBIN U JKUBOTHBIM MHP

92 OxpaHa npupojsl




OCHOBHBIE NIPUHIUIIBI YCTOI\/’I‘H/IBOFO

93 Pa3BHUTHS YEIIOBEYCCTBA U IPUPOIBI !
PanmonasibHOE TIPUPOAOIIONE30BAHUE U

94 COXpaHEeHUE OMOJIOTHYECKOTO Pa3HOOOpa3us 1
3emin

95 Q§o6meHHe 1o Teme « MHUKPOIBOITIONUS U 1
e€ pe3ynabpTaThDy

96 Q§o6meHHe 1o Teme «MaKpo3BOIIOLUS U 1
e€ pe3yIbTaTh»

97 O606mmenue o teme «IIpoucxoxaeHue u 1
pa3BUTHE )KU3HU Ha 3eMJIey»

08 O606mmenue no teme «IIpoucxoxaenne 1
YeJIoBeKa — aHTPOIIOTEHE3»

99 O600611eHnEe TIO0 TeMe «DKOJIOTHUS — HayKa O 1
B3aMMOOTHOIIICHUSAX OPTaHU3MOBY

100 O6006menue mo reme «OpraHu3MbI U cpea 1
oOuTaHUS

101 O606H1€HI:IC 1o TemMe «IKOJIOTUS BUAOB U 1
MO

102 O606menue mo reme «buocdepa — 1
1100abHAst SKOCUCTEMA)

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7.5




YYEBHO-METOAWYECKOE OBECIMEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA
OBSIBATEJILHBIE VUEBHBIE MATEPHAJIBI JUISI VYUEHUKA

» buonorus, 10 kinacc/ Ilaceunuk B.B., Kamenckuii A.A., PyouioB A.M. u npyrue; noj

penakuueil [laceunuka B.B., Akunonepnoe oomectBo «M3narensctBo «lIpocsemienue

METOOANYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

Ibuonorus. O6mias 6uonorust 10-11 xknaccel. MeTogunueckoe mocodue k yueOHuky B.B.
ITaceunuka. Beptukans. ®1'OC

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://window.edu.ru
https://resh.edu.ru
www.tulaschool.ru
www.planetashkol.ru
http://nrc.edu.ru/est/r4/index.html
http://www.floranimal.ry|
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