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HOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydeOHOMY mnpeamery "buomorus" (mamee - Ouwosorus) Ha
YpOBHE cpefHero ofmiero odpasoBaHMs pa3paboTaHa Ha ocHoBe dDeaepanbHOIro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Kouuenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUM (PenepanbHoil paboueil mporpaMMbl BOCIIUTAHHUS.

VYuebnniii npeamer «buonorusi» yrayonéunoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCSI OJIHUM M3 KOMIIOHEHTOB IpeIMeTHOM obsiactu «EcTecTBeHHO-
HayuHble npenMerbl». CoriacHo mnonoxkenusm OI'OC COO mnpodunbHbIE
yueOHbIE TPEIMETHI, U3yuyaeMble Ha YrIIyOJIEHHOM YPOBHE, SIBJISIOTCS CHOCOOOM
mubdepennmaniuy  o0y4eHUsT Ha YpPOBHE cpefHero oOmiero oOpa3oBaHUS U
NpHU3BaHbl OOECHEUYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHUM
o0umMM, cpeHUM MpodecCHOHANBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 O3TUX Yy4eOHBIX TNPEIMETOB JOJKEH OBbITh OpPUEHTHUPOBAH Ha
OPUOPUTETHOE PEIIEHHE O0pa30BaTENbHBIX, BOCIHUTATENbHBIX WM Pa3BUBAIOLIUX
3a/a4, CBA3aHHBIX C MNpoQopueHTauueld O00yJaromuxcsi U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIacTU Hay4yHOTO 3HAHUS, CBSI3AHHOIO C OUOJIOTHEH,
MEIUIIMHOM, SKOJIOTHUEN, TICUXOJIOTUEH, CIIOPTOM WJIA BOCHHBIM JICJIOM.

[Iporpamma no yueOHoMy mpeamery "buonorusa" naér npeacraBieHHE O
Henu M 3ajadyax HM3ydeHus ydyeOHoro mpeamera «buonorusi» Ha yriayOiaEéHHOM
yYpOBHE, onpeenseT o0s3aTenbHoe (MHBAPUAHTHOE) PEIMETHOE COJIEpKAHUE, €rO
CTPYKTYPUPOBAaHHME IO pas3AeiaM M TeMaM, paclpeneleHue I0 Kiaccam,
PEKOMEHyeT MOCIEAOBATEIbHOCTh HM3YyYEHUs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHbIX M BHYTPUIIPEAMETHBIX CBSA3€H, JIOTMKA Y4eOHOro mpolecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mporpamme 1o Ouonoruu
peaqu30BaH MPUHIUI MPEEeMCTBEHHOCTH C HM3y4ye€HHEM OHOJOTMHM Ha YpPOBHE
OCHOBHOTO  00miero oOpa3zoBaHusi, Oiarojgaps YeMy MPOCMAaTPUBACTCS
HANpaBJICHHOCTh Ha  MOCJEAYIOllee pa3BUTUE  OUOJOTMYECKUX  3HAHWMH,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
9KOJIOTMYECKOTO MBIIUIEHHS, TMPEACTAaBICHUNA O 3J0pOBOM 00pas3e XKU3HH, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpYyXKaromed mnpupogHou cpeae. B
nporpaMMme 1o OWOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTHM Y4eOHOro Mpeamera
«buonorusiy B peanuzammu TpeboBanuit DPIOC COO kK T1UIAHHPYEMBIM
JUYHOCTHBIM, METANpEAMETHBIM U TpPEIMETHBIM pe3ylbTaraM OOy4YeHHs U B
(OpMHUpPOBAaHMM OCHOBHBIX BHJOB Y4Y€OHO-IIO3HABATEIBHOW  JI€ATEIBbHOCTH
o0y4JarommMxcss MO OCBOCHHUIO COJEpKaHUS OHOJOTMYECKOro oOpa3oBaHUS Ha
YpOBHE CPEIHEr0 00111ero 00pa3oBaHuUs.

VYueOnpiii npeamer «buonorus» Ha ypoBHE CpPEeIHEro 001ero oOpa3oBaHUS
3aBeplIaeT OuoJorMYeckoe o0pa3oBaHME B IIKOJE U OpPUEHTUPOBAH Ha



pacuipenue u yriayOJieHue 3HaHWM 00yJaromuxcs O >KMBOW MPUPOJIE, OCHOBAaX
MOJIEKYJIIPHOM M KIJIETOYHOW OWOJIOTHH, SMOPHOIOrMM U OHOJOTHUU pa3BUTHS,
TCHETHKH, CEJICKITUU, OMOTEXHOJIOT UM, YBOJIIOIMOHHOT'O YYCHHS M KOJOTUH.

N3yuenne ydeOHOrOo mpeamera «buonorws» Ha YIUIYOJICHHOM YPOBHE
OPHUEHTHPOBAHO Ha IOATOTOBKY OOYYAIOMIMUXCS K IOCICAYIOMEMY IOTYYEHUIO
Ouosjornyeckoro  o0Opa3oBaHMsl B By3ax M OpraHW3alusiX  CPEIHEro
npodeccruoHaabHOro 00pazoBanus. OCHOBY €ro cojiep>KaHusl COCTaBISIET CHCTEMa
OMOJOTUYECKUX  3HAHWW, TOIYYEHHBIX TIPH W3YyYEHUH  OOyYAIOIIMMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECCKUX Pa3/eiOB OMOJOTHH Ha YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kjaccax 3TH 3HaHHUA TONY4YarOT pa3BuTHe. Tak,
pacIIMpeHbl W YIIIYOJIeHbl OWONOTHYECKHWE 3HAHUS O PACTCHUSX, >KUBOTHBIX,
rpubax, OaKTepusx, OpraHU3ME 4YeIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KH3HHU,
JIOTIOTHUTENIBHO BKIIFOYEHBI OMOJIOTMYECKHE CBEICHHS MPUKIIAIHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXXHO HCIIOJIb30BaTh KaK OPUEHTUPHI JJIsi MOCIETYIOUIEro
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpamus OMOJOTHYECKUX 3HAHWHM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYYCHHBIMUA OOYYAIOMUMHUCS TPH W3YICHHUU
bu3KuKu, XUMHUH, Teorpaduu U MaTEMaTUKU.

CrpykTypa mporpamMmbl 1o ydyeOHOMY mnpenmery "buomorusa" orpaxkaer
CHUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMHOHHBIA TOAXOABl K W3YUYCHHUIO OWOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIST )KUBBIX
CUCTEM Pa3HOI0 YPOBHS OpraHU3AIMH, YBOJIOIMK OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHUus: OMOJIOTMYECKOro pa3HooOpa3usi IutaHersl. Tak, B 10 kiacce
U3Y4YalOTCSl OCHOBBI MOJEKYJSIPHOM U KJIETOYHOW OWUOJIOTUM, IMOPHUOIOTHH U
OMOJIOTUY PA3BHUTHS, TCHETHKU W CEJICKIUH, OMOTEXHOJOTUH W CHUHTETHYECKOM
OMOJIOTUH, AKTYaJIM3UPYIOTCS 3HAHUA OOYy4alolUXcs Mo OOTaHUKE, 300JI0THH,
anatomuu, (usmonoruu uenoBeka. B 11 kiacce wu3ydyaroTcsi SBOJTIOIMOHHOE
y4eHHEe, OCHOBBI DKOJIOTUH U yueHue o onocdepe.

VYueOnbiii  mpeamer  «buonorus»  nOpu3BaH  00ECHEYUTh  OCBOCHHE
00y4aroMIMMUCST OMOJIOTUYECKUX TEOPUH U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPaBuUJI,
JIEXKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUI O
CTPOEHWUH, MHOTOOOpa3MM M OCOOCHHOCTAX KJIIETKH, OpraHW3Ma, IOMYJISINH,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIUXCS HAYYHBIX JTOCTHUKEHUSIX, COBPEMEHHbIX
UCCJICIOBAHUAX B OMOJIOTMH, IPUKIAJAHBIX aCMeKTaX OUOJIOTrHYecKuX 3HaHuM. Jlis
pa3BUTUS U TOAJEPKaHUS HMHTEpeca OOydarolmuxcs K OWOJOTMU Hapsly Cco
3HAYUTEITHHBIM 00BEMOM TEOPETUUYECKOTO MaTepHalia B COACPKaHUHU MPOrPAMMBI
1o OMOJIOTUHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS U PA3BUTHUS
TOM WIM MHOW 00JacTh OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YUEHBIX B pEIIEHUE BAKHEHTITNX OMOIOTHUECKUX U IKOJIOTHIECKUX TPOOIIEM.



Lenps uzyuenus yueoHoro npeamera «buonorusi» Ha yriiy0J€HHOM YpOBHE —
OBJIaJICHUE  OOYYaIOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(PYHKIIMOHATLHOU
OpraHM3allud >KUBBIX CHUCTEM pa3HOro paHra M NpuOOpeTeHHe yMEHH
UCIIOJIb30BaTh 3TU 3HAHUS B (POPMHPOBAHUM HHTEpECa K ONpeaeinEHHOU 00JacTh
npodeccuOHaIbHON JeATETbHOCTH, CBSI3aHHOM € OWOJIOTMe, WM K BBIOOpY
y4eOHOTr0 3aBeICHUS JIJISl IPOOJIKEHUSI OMOIOTMYECKOr0 00pa3oBaHusl.

JlocTikeHue 1iend  u3ydeHuss y4yeOHoro mpeamera «buonmorus» Ha
yrayOa€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOIINX 3a/1au:

OCBOEHHE O0YYaIOIIMMUCS CUCTEMbl OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
PABWIAX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUPA; O
CTPOCHUH, MHOTIo00pa3uu M OCOOCHHOCTSX OHOJIOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOonyJsLus, BUa, OUoreoneHo3, ouocdepa); o BEIAAIOMINXCS OTKPBITUSIX
Y COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTUH;

O3HAaKOMJIEHHE OOYYaIOMMXCA € METOJAMM IIO3HAHUS >KMBOM MPUPOJIBI:
UCCIIEIOBATEIbCKUMH  METOJAaMU  OHOJOTMYECKUX HayK (MOJEKYJISIpPHOH U
KJIETOYHOM OHMOJOTUH, HSMOPHOJIOTUM W OHONOTMM pa3BUTHUS, TEHETHKH U
CeNIeKIIMM, OWOTEXHOJOTMU U CHHTETHYECKOW OWOJIOTHH, MaJCOHTOJIOTUH,
JKOJIOTMHM);  METOAaMH  CaMOCTOSITEIBHOIO  IPOBEIEHUS  OMOJOrMYECKHX
UCCIeOBaHMM B JlabopaTopun U B mpupoje (HaOIroAeHue, HU3MEpEHUE,
AKCIIEPUMEHT, MOJIETTUPOBAHME);

OBJIaZicHHue OOYy4YaloIIMMHUCS  YMEHHUSIMU: CAMOCTOSTEIbHO  HAaXOAMTb,
AHAIM3UPOBATh M HCIOJIb30BaTh OHOJIOTMYECKYI0 HH(OPMALIMIO; IMOIb30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTHEH U CUMBOJMKOHN; YCTAaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM U  COIMATbHO-3KOHOMUYECKUMH U  IKOJIOTUYECKUMHU
npo0JieMaMH YE€JI0BEYECTBA; OLEHUBATH IOCIEICTBHUS CBOEU AESATEIBHOCTH IO
OTHOIICHUIO K OKPYXKAIOIICH TPHUPOJAHOU cpene, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO0  OKPYXKAIOLIUX JIIOA€H; OOOCHOBBIBATH M COONIOAATh  MEpbI
npodunakTUKM MH(GEKIIMOHHBIX 3a00JeBaHUl, MpaBUiia MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHOM KU3HENEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX TNPUPOJHOTO W TEXHONEHHOIO  XapakKTepa; XapaKTepu30BaATh
COBPEMEHHbBIEC HAYUYHbIE€ OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0YYAIOMIMXCS MHTEJUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
B IpOILIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSIMA U COBPEMEHHBIMHU
UCCJIEIOBAaHUSAMH B OHOJOTMH, PEUIAEMBIMU €10 MpoOJeMaMU, METOJO0JIOTHEN
OMOJIOTUYECKOTO UCCJIEIOBAHMUS, IPOBEICHUSA AKCIIEPUMEHTAIIbHBIX
UCCIIEZIOBAHUMN, peUIeHUs] OMOJOTHYECKUX 3a]a4, MOJEIUPOBAHUS OMOIOrHYECKUX
00BEKTOB U MPOIIECCOB;



BOCTIMTAaHHE Y O0yUYaONMXCS [IEHHOCTHOTO OTHOIIEHUS K JKMBOW MPUPOJIE B
IIEJIOM M K OTJEIbHBIM €€ 00bEeKTaM U SIBICHUSIM; (OPMUPOBAHUE IKOJIOTUYECKOH,
TEeHETUYECKOM TIpaMOTHOCTH, OOILIEl KyJIbTypbl TIOBEIEHUS B TPUPOIE;
MHTETPAINH €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuobpeTeHre  OOYyYaroIMMHUCA  KOMIIETEHTHOCTH B PallMOHATBHOM
OPUPOJOINOIb30BaHUM (COOMIOICHUE TPaBUJl IOBEJAEHUS B MPHUPOJAE, OXPaHBI
BUJIOB, KOCHCTEM, OMOoCc(hepsl), COXpaHEHUU COOCTBEHHOT'O 3I0POBBSI U 3/I0POBbS
OKpYXKarolmux Jrojel  (coOmromeHuss Mep npoduiakTuku  3a0oJieBaHUM,
oOecrieueHrne 0O€30MaCHOCTU KU3HEACATETLHOCTH B UYPE3BBIYAWHBIX CHUTYAILUAX
OPUPOJHOTO W TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCHOJIb30BaHUS
OMOJOTUYECKUX 3HAHUA U YMEHUH B MMOBCEIHEBHOMN KU3HU;

CO3JaHWe  YCIOBUM  JUIsI  OCO3HAHHOI'O  BBIOOpa  OOyYarOIIMMHCS
UHAUBUYaTbHON o0Opa3oBaTenbHON TPaeKTOPUH, CIOCOOCTBYIOLIEH
nocieaymnemMy npodecCHOHaTbHOMY CaMOOIPEACICHUI0, B COOTBETCTBHH C
MHIUBHUIYaJIbHBIMH UHTEPECAMU U MTOTPEOHOCTSIMU PErroHa.

OO6miee yuciIo YyacoB, OTBEICHHBIX HAa U3y4YEHHE OMOJIOTMU Ha YriIyOJIeHHOM
YpOBHE CpeJHero oodIero oopa3zoBanus, coctapisier 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HezIeto).

Ot16op opraHuzanuoHHBIX (OPM, METOJOB U CPEICTB OOyUEHHS OMOJIOTUU
OCYIIECTBISIETCS C y4ETOM CcrHenu(HuKH ero Coaep)kaHus W HaNpaBICHHOCTH Ha
IpOAOJIKEHUE OMOJIOTMYECKOro O00pa3oBaHUA B  OpPraHU3AIMSIX CPEIHErO
po¢eCCUOHAIBHOIO U BhICIIEr0 00pa30BaHUsL.

O0s13aTenbHBIM yCIIOBUEM MIPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
ABIIICTCSl TIPOBEJCHHE Ja0OpPaTOPHBIX M TMpakThdeckux pador. Taxke ydactue
0o0y4Yaromuxcs B BBIMOJTHEHUU MPOEKTHBIX M Y4EOHO-MCCIEA0BATENBCKUX PaldoT,
TEMaTHKa KOTOPbIX ONpEAeNseTcs y4yuTelleM Ha OCHOBE HUMEIOIIMXCS
MaTepUATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUH.



COILEPKAHUE OBYYEHUA
10 KJIACC

Conepxanue TpOrpamMebl, BBIAEIECHHOE KYPCUBOM, HE BXOAUT B IMPOBEPKY
rocyaapcTBeHHon uroropoit arrecrauu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHnHas OUOIOTUsl — KOMILIEKCHAsE Hayka. KpaTkas uctopusi pa3BUTHUS
Ouosornu.  buonornueckue Haykd W U3y4aeMble UMM TIPOOJIEMBI.
@yHIaMEHTaJbHbIEC, NPUKIAJHbIE M TOMCKOBBIE HAyYHbIE WCCIEIOBAHUS B
OMOJIOTHH.

3naueHue Ouonoruu B (GOPMUPOBAHWH COBPEMEHHOW €CTECTBEHHO-HAYUYHOU
kapTuHbl mupa. [lpodeccun, cBsizaHHbie ¢ Ouosiorued. 3HaueHHe OUOJIOTUU B
NPAKTUYECKON JIEATEIbHOCTH 4YEJOBEKAa: MEAUIUHE, CEIbCKOM XO3SICTBE,
POMBIIIJIEHHOCTH, OXPaHE MPUPOJIBI.

JdemoHcTpanuu

[Toptpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapus,
V. I'apsen, I'. Mennens, B. . Bepuaackuu, U. I1. I1aBnos, U. 1. Meunukos, H.
. BaBunos, H. B. Tumodees-Peconckuii, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmunpl U cxembl: «CBsi3b OMOJIOTUM C JIPYTUMH Haykamuy», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHE

XKuBple cuctembl Kak mpeaMeT wu3ydeHus Ouonormm. CBOMCTBA >KHUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO0 COCTaBa, JUCKPETHOCTb M IEJIOCTHOCTb,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CAMOOPTraHU3aLMS,
CaMOBOCIIPOM3BEAEHUE, PA3/IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldi >KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIETOYHBIM,
TKAHEBBIH, OpraHU3MEHHBIN, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(OuoreoneHoTu4eckuii), OuocdepHsiii. Ilpomeccel, NpoUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KWMBOro. JKW3HB Kak (opma CyIecTBOBAHHMS
Marepuu. Hayku, n3ydaromine >KMBbI€ CUCTEMbI Ha Pa3HBIX YPOBHSIX OPTaHU3AIUU.

N3yuenne xuBbIX cucteM. Meroasl Ouosiorndyeckoid Hayku. HaOmronenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMAaTH3alus, MeTaaHanu3. [louarre o 3aBUCUMON 1
He3aBUCMMOW mniepeMeHHOM. [lmanupoBanme »dkcnepumenra. IlocraHoBka wu
npoBepka rumnote3. HyneBas runores3a. [lonsitue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3yapTartoB. [IpUuMHBI UCKaKEHUS pPE3yIbTAaTOB »HKcnepumeHTa. I[lonsatue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupl u cxembl: «OCHOBHbIE TpPHU3HAKH KU3HW», «buonornuyeckue
cucteMmbl», «CBOWCTBAa KUBOW MaTepUU», «YPOBHU OpraHU3alld >KHUBOH
npupoabe», «CTpoeHue >KUBOTHOM KIETKW», «TKaHM >KHUBOTHBIX», «CHUCTEMBI
OpraHoOB YEJIOBEYECKOro opraHuszma», «buoreonenos», «buochepa», «Metoasl
U3YUYEHUS )KUBOU IIPUPOIBI.

O6opynoBanue:  yabopaTopHoe  OOOpYyJIOBaHME ISl  IIPOBEACHUS
HAOJIIOICHUI, U3MEPEHUI, SKCTICPUMEHTOB.

IIpakTnueckas padora «lIcnonp30oBaHME pPA3IMYHBIX METONOB IIPH
W3YYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-QYHKIIMOHAIbHAS eAWMHUIIA KUBOro. Mcropus
oTKpbITUs KieTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBbIE IOJOKEHHUS COBPEMEHHON KJIETOUYHOU
TEOPUHU.

MeTtonbl  MOJEKYJISIPHOM ©  KJIETOYHOM  OWOJIOTMH:  MHKPOCKOIIHS,
xpomatorpadus, 3MeKTpodope3, METOJ MEUEHBIX aTOMOB, Iud@epeHIHnanbHOoe
HEeHTpUPYrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue GuxkcuposanHvix
K1emok. DIEeKTpOHHasi MUKpockonusi. Korgoxanvuas mukpockonus. BumanvHoe
(npusicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanuu

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

Tabmuupl u cxembl: «CBETOBOM MHKPOCKOM», «DJIEKTPOHHBIM MUKPOCKOID,
«HMcTopust pa3BUTHS METOA0B MUKPOCKOITUI».

OO6opynoBaHue: CBETOBOW MHKPOCKOM, MHKpPOIpEnaparbl pacTUTENbHbIX,
KUBOTHBIX U OAKTEPHUATLHBIX KIETOK.

IIpakTuyeckass padora «l3ydueHne MeTOAOB KJIETOYHOW OWOIOTUU
(xpomatorpadusi, snekTpodope3, audpdepeHuIrAIbHOE LHEHTPUPYTHUPOBAHUE,
[T1IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMHYECKAN COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bonma m e€ ponp Kak pacTBOPHUTENSA, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyisinuu. MuHepalibHble BEllecTBa KIETKH, UX OHOJOrhYecKas
poJib. POsIb KAaTHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BelmIECTBAa KIJIETKU. buonorndeckue mnoaumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OernkoBoi Mosekyibl. [lepBuunas
CTpYKTypa Oenka, MenTujaHas CBs3b. BTopuyHas, TpeTU4Has, YETBEPTHUUHAS
cTpykTypsl. [enatypamus. CpoiictBa OenkoB. Kiaccudukamms — Oenkos.
buonornyeckue pynkuun 6enkos. /lpuonvl.



VYrneBoasl. MoHOCaxapubl, [ucaxapuibl, OJIUTocaxapuibl U MOJIUCAXapHIbl.
O6mwmii 1wUIaH CTpoeHHUs U (PU3MKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue GyHKIUN YTIIEBOAOB.

Jlunuasl. ['mapopunsHO-ruApOodhoOHBIE cBOMcTBa. Kitaccudukanus Tunuaos.
Tpurnuuepuasl, (ocdoaunuasl, BOCKH, cTepouibl. buonmornueckue QyHKIMU
aunuaoB. OO01Ire CBOMCTBA OMOIOTHYECKUX MEMOPAH — TEKYYECTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHUIO, TOITYIIPOHUIAEMOCTb.

HyxnennoBeie kucnorsl. JJHK um PHK. CrpoeHune HyKIEMHOBBIX KHCIOT.
Hykneorunpl. [lpunnun kommiementapHoctu. [IpaBuno UYapradda. CtpykTypa
JIHK — nBoitnas cniupanb. MecTtoHaxoxaeHne u ounonorndeckue Gynkiuu JJHK.
Bunsr PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B moisekyiae ATO.
buonoruueckue ¢pynkuuu AT®. BoccraHOBIEHHbIE TIEPEHOCUUKHU, UX (DYHKIIMU B
kinerke. [pyeue muykneozuompughocgpamor (HT®). CexenupoBanue JHK.
Memoowvl cenomuxu, mpancKpunmomMuKuy, nPomeoMuKiu.

CrpykTypHasa Ouosiorusi: OMoXumMudeckue u OMo(pU3NUECKUE UCCIIETOBAHMS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyl. MooeruposaHnue
CMPYKMypsl U QYHKYUL OUOMONEKYT U UX Komniekcos. KomnvromepHwiti Ousaiin u
opeanuyecKuil cCunme3s OUOMONEKY U UX HENPUPOOHBIX AHATO208.

JdemoHcTpanuu

[Toptpetsr: JI. ITonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
@. Conrep, C. IIpy3unep.

Huarpammer:  «PacnpeneneHne XMMHYECKMX JJEMEHTOB B  HEXKHUBOHU
npupoje», «PacnpeneneHne XUMHUUECKUX 3JIEMEHTOB B )KUBOU MPUPOJIE».

Tabmuupsl u cxemsl: «llepuoandeckass TabnuIla XMMHUUYECKUX DJIEMEHTOBY,
«CTpoeHne MoJeKynbl BOAbl», «BemiectBa B cocraBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbl Oenka», «CTpyKTypbl OEIKOBOW MOJEKYJbl», «CTpOEHHE MOJIEKYJ
yraeBoaoBy», «CTpoeHHEe MOJNEKyJl JunuaoB», «HyKIenHOBbIE KHUCIOTHD,
«Ctpoenne Monekysibl ATDOx».

OO6opynoBaHue: XuMUYECKas 1MOCy1a U 000pyI0BaHUE.

JladbopaTopHas pabdora «OOHapyKeHHE OETKOB C MOMOIIBI0 KaueCTBEHHBIX
peaAKIUIA.

JlabopaTtopHas  paGora  «lccrmenoBaHWe ~— HYKIEUHOBBIX  KHCIIOT,
BBIICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u QyHKIUM KJIETKH

Tumel KJIETOK: JykKapuoThyeckas u Ipokapuorudeckas. CTpyKTypHO-
GbyHKIIMOHAIbHBIE 00Pa30BAHUS KIIETKU.



CtpoeHnure npokapuoTuueckou kiaeTku. Kierounast creHka OakTepuil U apxen.
Oco0eHHOCTH CTpOEHMsI TeTepoTpodHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUoT B OMOIIEHO3aX.

Ctpoenue 151 (GYHKIIMOHUPOBAHUE 3YKapUOTUYECKOU KJIETKHU.
[Ina3marnueckass wmemOpana (mazmanemma). CTpykTypa IUIa3MaTUYECKOU
MeMOpaHbl. TpaHCTIOPT BEIIECTB uepe3 IUIa3MaTHYECKYyI0 MEMOpaHy: MacCUBHBIN
(mudysus, obneru€nnas auddysusi), aKTUBHBINA (NMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MemOpanbl. Pabora HaTpuii-
KaJIUEBOTO HAcoca. DHJOILMTO3: MUHOLUTO3, (aronuto3. DK301uTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH paCTeHUM, TpUOOB.

Hutomma3zma. [uto3omb. IluTockener. [[BmxeHnue nurormiazMbl. OpraHouabI
KieTku. OpHoMeMOpaHHbIE OPraHOWbl KJIETKH: JHJOIUIa3MaTHYECKas CETh
(OIIC), anmapat T'onblku, JIU30COMBI, UX CTpoeHUE U (GYHKUMU. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouAoB KieTKh. CTpOoeHHE TPaHYISIPHOTO PETUKYIyMa.
Mexarnusm nanpasnenusi 6eakos ¢ IIIC. CuHTE3 pacTBOPUMBIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [mankuii  (arpaHyssIpHbIM)  SHAOILIA3MATHYECKUI
perukynym. CekperopHas ¢pyHkuus amnmaparta ['onbmku. Moougurkayus denxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILIECTB B KJIETKE. Bakyonn pacturenbHbIX Ki1eToK. Kierounslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKH:  MUTOXOHJAPUM,  IUJIACTHUJIBI.
IIpoucxoacoenue mumoxonopuii u niacmuo. Cumouozenes (K.C. Mepeocrkosckuii,
JI. Mapeynuc). Ctpoenne U GyHKIIMM MHUTOXOHApUN u Tuiactun. llepBuunsie,
BTOPUYHBIE UM  CIIOXKHBIE  IUIACTUALI  (POTOCHHTE3UPYIOIIUX  AYKAPHUOT.
XJOpOIUIACTHI, XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIMX PACTCHUN.

HememOpanusie opranouasl kietku CTpoeHue M QyHKIUMH HeMeMOpaHHBIX
OpraHOUI0B KJIETKHU. Pu6ocombl. IIpomesicymounvie Qunamenmal.
MuxkpodunamenTsl. Axmunogvlie muxpogpuramernmol. MpllIEUHbIE  KIIETKH.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleuHblx Kiemok. MukpoTpyoouku. KneTouHslit
nentp. CrpoeHue © JABWKEHUE KIYTUKOB M pPECHUYEK. MUKpOTpYOOUKH
muroruiasmel.  Llentpuons. benku, accoyuupoganuvie ¢ MuxpoguiameHmamu u
muxpompybdoukamu. MomopHwie 6enku.

SAnpo. O6onouka siapa, XpOMaTUH, KapHOIUIa3Ma, SJIPBIIIKK, UX CTPOCHHE U
byakiuu. Anepubiit 0enkoBbli MaTpukc. IIpocTpaHCTBEHHOE pPacOIOKEHHE
XpoMocoM B HHTephazHOM siape. dyxpomamun u cemepoxpomamut. bemku
XpOMaTHHA — THUCTOHBI. /Jlunamuka s0epHolt 00010YKU 6 Mmumose. HoepHviii
MpPaucnopm.

Knerounsie Bkimtouenus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTUTENHHOM, KUBOTHOU, TPHUOHOM).

JdemoHcTpanuu



[Toptpers: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuuel 1 cxembl: «CTpoeHHE SYKAPUOTHUECKOW KIETKH», «CTpoeHue
XKUBOTHOM  KieTkn», «CTpoeHHe  pacTUTENbHOM  KIEeTKW», «CTpoeHue
MUTOXOHIPUNY, «Sapo», «CTpoeHne NpOKapruOTUYECKOU KIETKH.

OOGopynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIpenapaThl 0aKTepUaaIbHbIX KIETOK.

JlabopaTtopHass paGora «lI3yueHne CTPOEHUS KIETOK pPa3IUYHBIX
OpPraHU3MOB).

IIpakTnuyeckas padora «3ydyeHne cBOWCTB KIETOYHOU MEMOPaHBI.

JlaGoparopuasi padora «lccrnenoBaHue miIa3Moiin3a MU JIETUIA3MOJIN3a B
PaCTUTENbHBIX KIIETKaX».

IIpakTnueckass paGora  «3ydyeHue  JABWKEHUS  LMTOIUIa3Mbl B
PACTUTENBHBIX KIIETKaX».

Tema 6. O0OMeH BelleCTB M NpeBpaleHie JHEPIUU B KJIeTKe

AccuMUIIALNA U TUCCUMUIIALIAA — JIBE€ CTOPOHBI MeTabonu3ma. Tunsl ooOMeHa
BEIIECTB: aBTOTPO(dHBIM U rerepoTpodHbIi. YyacTue Kuciopoia B OOMEHHBIX
nporeccax. JHepreruyeckoe oobecrneueHue kierku: mpespamenue ATD B
OoOMEHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA U MEXaHHU3M JEHUCTBUS.
Kodepmentsl. Otnnuns pepMEHTOB OT HEOPraHMYECKHX KaTaau3aTopoB. benku-
aKTUBATOPhl M OENKU-UHTHOUTOpPHI. 3aBUCUMOCTh CKOPOCTH (DepMEHTATUBHBIX
peakimii OT pa3INYHbIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKMX BEUIECTB B KieTke. DorocuHTEs.
AHOKCUuceHHbIll U OKcuceHHbll omocunmes y odaxkmepuii. Ceemocodouparoujue
nUSMeHmyvl U NUSMEeHMbl PeakyuonHo2o yeumpa. Ponb XJIOpPOIUIacTOB B MPOLECCE
dorocunTeza. CBeroBas u TemHoBasi pa3pl. Domoovixarnue, Cs., C4. u CAM-munuor
¢domocunmesa. IlponykTuBHOCTH (GOTOCHHTE3a. BnusHue pa3nuuHbIX (aKTOPOB
Ha CKOPOCTh (hoTOoCcHHTE3a. 3HaueHue GOTOCUHTE3A.

XEeMOCHHTES. Paznoobpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUITUPYIOMUE OaKTEePUH, MKEIe300aKTEePHUH, CEePOOAKTEPUH, BOIOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbie opranu3mbl. Buabl Opoxenus. IlpogykTel OpoxkeHuss U uX
UCIIOJIb30BAaHUE YENIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIE OpraHU3MBl. Ortansl JYHEPreTUYECKOr0 oOMeHa.
[ToaroroButenbHbI# 3Tan. [ TMKOINU3 — OECKUCTOPOAHOE PACIICIICHHUE TITFOKO3bI.

buonornueckoe okucieHUe, UK KIETOYHOE JIbIXaHWE. Poib MUTOXOHAPUM B
nporeccax ouonoruueckoro okucienus. Lluknnueckue peakuu. OKUCIUTENBHOE
dbochopwiupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmasel. llpeumyinecTBa a’poOHOr0 MyTH
oOMeHa BelleCTB nepes aHa3POOHBIM. DP(HEKTUBHOCTH SHEPTETUUECKOTO OOMEHa.

JdemMoHcTpanuu

[Toptpersr: k. [Ipuctim, K. A. Tumnpsases, C. H. Bunorpanckui, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmunpl 1 cxeMbl: «D@OTOCHHTE3Y, « IHEPreTUIECKUl 0OMeH», «brnocuHTE3
oenkay, «Ctpoenue pepMeHTa», «XeMOCHUHTE3Y.

OOGopynoBaHue: CBETOBOMl MHUKPOCKOI, OOOpPYAOBAHHME ISl IPUTOTOBJICHHS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPEapaToB.

JlabopaTtopHas  padora «M3yuyeHHE  KATAIUTUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha TpUMeEpE aMIIIa3bl UK KaTalasbl).

JlabopaTtopHass pabora «M3ydeHue (EpMEHTATUBHOI'O paCIHICIICHUS
NEPOKCHIa BOJOPOAA B PACTUTENbHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopnass padora «CpaBHeHHe 1mporieccoB (orocuHTe’a U
XEMOCHHTE3a».

JladbopaTopHas padora «CpaBHEHUE MIPOIIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacaeacrBenHast uHGopManus U peaju3anus eé B KiIeTKe

Peakuun mMarpuuHoro cunre3a. [IpuHIHMI KOMIUIEMEHTAPHOCTU B PEAKIUAX
MaTPUYHOIO cuHTe3a. Peanusaius HacnencTBeHHOW MH(opMmanuu. I'eHeTnueckuii
KO, €ro cBoucTBa. TpaHckpunuusa — wMaTpuuHblii cuHTe3 PHK. IlpmHnmns
TPAHCKPUIIUHU: KOMIUIEMEHTAPHOCTh, AHTUNAPAIIICIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuyactue tpancnoptHbix PHK B OnocunTese Genka.
VYcenoBus Ouocunre3a Oenka. KoaupoBanme amunokucior. Ponb pubGocom B
O6uocuHTe3e Oenka.

Coepemennvie npeocmasienusi o cmpoenuu ceog. OpraHusalysi reHoMa Y
OPOKApPUOT U DYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MHpokapuor. ['mmoresa
onepoHa (®. Kako0, XK. Mano). Monexynsapuvie mexanusmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsel 2enog. Perynsuus oOMEHHBIX
npoueccoB B KieTke. Kierounslii romeocras.

Bupychl — HekseTounbie (OpMBbI KU3HU U 00JHUraTHbie mapa3uThl. CTpoeHue
NPOCTHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbili YUK
JHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, unmezpasa.

Bupycubie 3a0oneBanus denoBeka, *KUBOTHbIX, pactenuil. CIIN/, COVID-
19, counanbHbie U METUIIUHCKUE TPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananruz oonvuux maccusos («bigdatay)
CMPYKMYpHuIX OUOI02Ueckux Oanuvix. Hanomexnonoeuu 6 buono2uu u meouyume.
lIpoepammupyemvie pynkyuu 6erkos. Cnocodwl 00cmasKu 1eKapcms.



JemoHcTpanumn

[Toprpetsr: H. K. Kosnbiios, /. 1. IBaHOBCKHIA.

Tabmumpl u cxembl: «bruocunTe3 Oenkay, «I'eHeTHUEeCKUH KOa», «BUpPYCHI»,
«bakrepuodarmn».

IIpakTuyeckas padora «Co3qaHue MOJIENI BUPYCa».

Tema 8. )KusHeHHbI HUKJ KJICTKH

Knerounsiéi 1ukn, ero mepuoanl W peryisinusa. Hurepdaza u  MUTO3.
Oco0eHHOCTH TMpolleccoB, MpoTeKarmux B uHTepdaze. [loaroroBka KIETKH K
neneHuto.  Ilpecunrerndeckuit  (MOCTMUTOTUYECKHUM),  CHUHTETHYECKUM U
MOCTCUHTETUYECKHH (MPEMUTOTHUECKUI) TIEpUOaAbl UHTEP(a3bI.

Marpuunsii cunte3 JAHK — permukanms. [Ipunnunsr perummkamuu JHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJIIEIBHOCTD.
Mexanusm permnukauuu JJTHK. Xpomocombl. CTpoeHue xpomocoM. TemoMmepsl U

TeiaoMepa3a. XPOMOCOMHBIH Ha0Op KIETKM — KapuoTul. JIUIUIOWIHBIA W
rariouaHblid  HaOOpsl  xpoMocoM. ['omomorumunbie Xpomocombl. [lomoBbie
XPOMOCOMBI.

lenenue knetkn — wmuTo3. CraguM MUTO3a W NOPOUCXOASAIIME B HHUX

npoueccsl. Tunel Muto3a. KaproknHe3 u 1UMTOKMHE3. buonorndeckoe 3HadyeHue
MHUTO34.

Perynsnus mMuToTHYECKOro IUKIA KIeTKH. [IporpamMmmupyemasi KieTouHas
rudenp — arnomnTos.

Knerounoe smpo, XpoMocombl, (DyHKIIMOHalbHAs TeHOMUKA. MexaHuzmbl
npoaughepayuu, oughpepenyuposku, cmapenus u euberu kKiemox. «lL{ugpposas
KiemKka» — ououngopmamuyeckue Mooenu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmumpl 1 cxeMbl: «KU3HEHHBIM MUK KICTKH», «MmuT03», «CTpoeHue
xpomocom», «Permukanus [JTHK».

OOGopynoBaHuEe: CBETOBOM MUKPOCKOM, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOpEIIKa JTYKa.

JlabopaTtopHasi  pabora «MI3yueHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpenapaTaxy».

JlabopaTtopHnas padora «HabGmoneHne MuTo3a B KJIE€TKax KOHUMKA KOpEIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax)y.

Tema 9. CTpoenne u GQyHKIUM OPraHM3MOB

buonornueckoe pazHooOpa3zue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOT OKJIETOYHBIE OPTaHU3MBI.

OCOoOEHHOCTH  CTPOEHHS U JKU3HENEATENbHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxed, OJHOKIECTOYHBIC TPHUOBI, OIHOKJIECTOYHBIE
BOJIOPOCJIH, APYrye NPOTUCTHI. KOTOHMAaNbHbIE OPraHU3MBI.



B3auMocBsa3b 4acTel MHOTIOKJIETOYHOIO OpraHu3dMa. TKaHu, OpraHbl H
CHUCTEMBI OpraHoB. Opranus3M Kak €IMHOE 1ienoe. ['oMeocTas.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTeibHas,
MOKpPOBHAs, MPOBOAsAIIAsl, OCHOBHAas, MexaHuueckas. OCOOEHHOCTHM CTPOCHWUS,
(GYHKUMN U pacOI0KEHHs TKAHEH B opraHax pacTEHUM.

TKaHW >KMBOTHBIX M YEIOBEKA. THUIBI )KMBOTHBIX TKAHEW: STMUTEIUATIbHAS,
COCIMHUTEIbHAS, MBbIIedHasi, HepBHas. OCOOCHHOCTH CTpoeHUs, (DYHKIUH u
pacnoIOKEHUSI TKAHEW B OpraHax KUBOTHBIX U YEIIOBEKA.

Oprasbl. BereratuBHble W TE€HEpaTHMBHBIE OpraHbl pacteHuid. OpraHbl U
CHCTEMBI OPTaHOB KMBOTHBIX U yelioBeKa. DYHKIIMKA OPraHOB U CUCTEM OPraHOB.

Onopa Ttena opranusmoB. Kapkac pacteHuid. CkeneTbl OJHOKJICTOUYHBIX M
MHOT'OKJIETOYHBIX >KUBOTHBIX. HapyxHbli M BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTEN.

JIBmxkeHue  opraHu3moB. JIBWKEHME  OHHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUHOE, KTYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKIIETOYHBIX PACTEHUI:
TPONU3MBl M HACTUU. J[BM)KEHME MHOTOKIJIETOYHBIX >KMBOTHBIX M YEIIOBEKA:
MblIieuyHas cuctema. Pediekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[lutanme opranusmoB. IloryomeHnne BOABI, YIJIEKUCIOrO Ta3a |
MUHEPAIBbHBIX BEIIECTB pacTeHUsMU. lIuranme kuBOTHBIX. BHyTpunonoctHoe u
BHYTPUKJIETOUHOE MHuIIeBapeHue. [IuTtaHne mno3BOHOYHBIX >KUBOTHBIX. OTHENBI
MUIIEBAPUTEIIBHOIO TpakTa. llumeBapurenbHble xenesbl. llumeBapurenbHas
CHCTEMa YEJI0BEKa.

Jlpixanue opranu3moB. Jlpixanue pacteHul. Jlpixanue ;xuBoTHBIX. [{uddy3us
ra3oB uepe3 MOBEPXHOCTh KiIeTKH. KoxkHoe npixanue. [pixarenbHasi TOBEPXHOCTD.
KabepHoe u nérounoe apixanue. JIpIxaHue MO3BOHOYHBIX YKMBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIO)KHEHUE CTPOCHHUSA JIETKUX ITO3BOHOYHBIX KHBOTHBIX.
JlpixaTenpHas cucTeMa 4YenoBeKa. MeXaHu3M BEHTWIALUMU JETKUX y ITHI U
MJIEKONUTArONUX. Perynsamnus apixanus. J{pixaTeabHble 00bEMBI.

TpaHCIIOPT BEWIECTB Y OPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTECHUI.
TpaHcnopT BemecTB Yy KHUBOTHbIX. KpoBeHOCHas cucTteMa W €€ OpraHsbl.
KpoBeHocHast cucTreMa TMO3BOHOYHBIX JKHUBOTHBIX H  uenoBeka. Ceple,
KPOBEHOCHBIE COCYJbI M KpoBb. Kpyru kpoBooOpaieHus. IBOJIOIUOHHbBIC
YCIIO)KHEHHSI CTPOEHHUS KPOBEHOCHOW CHCTEMBI ITO3BOHOYHBIX JKMBOTHBIX. Pabora
cepala v e€ peryisiius.

Brinenenue y opranusmoB. Beinenenue y pacteHuil. Bwinenenue y
KUBOTHBIX. CoKparuTenbHble Bakyonu. Opranbel BblacneHus. DuibTpanus,
CeKpenus U 00paTHOE BCAChIBAaHME KaK MEXaHHU3MbI PaOOTHI OPTraHOB BBIJCICHUS.
CBsI3b MOJIOCTH T€NIA C KPOBEHOCHOM U BBIACIUTENIbHON cucTeMamu. Beienenue y



MO3BOHOYHBIX >KMBOTHBIX U 4YenoBeka. [louku. CTpoeHue u GyHKIMOHUPOBAHHUE
Hedpona. OOpa3zoBaHHE MOUH Y YETIOBEKA.

3ammra y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii M UHUCThl MNPOCTEHIIMX. 3allUTa y MHOIOKJIETOYHBIX paCTEHUH.
Kyrukyna. Cpeacrsa macCUBHON M XUMHUYECKOM 3a1UThl. OUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M HMX NPOU3BOJHBIE.
3amura opraHu3ma ot Oonesnedd. UMmyHHas cuctema 4denoBeka. KieTouHwlid u
TyMOPAJIbHBIA UMMYHUTET. Bpoka€HHBbIH M NpUOOpPETEHHBIN crneunuuuecKkui
UMMYHUTET. Teopus KIOHAIbHO-cellekTuBHOro ummyHutera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocanurenbHble OTBETHI OpraHU3MOB. PoJib BpOKAEHHOTO
UMMYHUTETA B PA3BUTUN CUCTEMHBIX 3a00JI€BaHUN.

Pazgpaxumocte u perymsiuus y  opraHusmoB. PaznpaxumMocts y
ONHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PasgpaxuMocTs u  peryasiuus y
pacteHuid. PocToBbIE BelecTBa U UX 3HAYEHUE.

HepBHast cucrema u peduiekTopHas peryssiius y >KUBOTHBIX. HepBHas
CHUCTEMA U €€ OTIENbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOCHHSI HEPBHOM CHUCTEMBI
y SKUBOTHBIX. OTAENbl TOJIOBHOI'O MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiexc u
pednexTopHas nyra. be3ycioBHbIe U ycIOBHBIE pedIEKCHI.

I'ymopanpHas perynsauus W 3HAOKPUHHAS CUCTEMA YKUBOTHBIX M YEIOBEKA.
Kene3pl HHAOKPUHHOM CHUCTEMBI M HMX TOPMOHBL. JleHCTBHME TOPMOHOB.
B3auMocBsi3b HEpBHOW M SHIOKPUHHOM cucteM. [umnoranaMmo-runodusapHas
cucrema.

JdemoHcTpanuu

[Toptper: U. I1. ITaBnos.

Tabmuupl U cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
Bogopociany, «bakrepun», «lIpocteitmme», «OpraHbl LBETKOBBIX PacTEHUN,
«CucTteMbl OpraHoB NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacreHuit», «KopHeBble cuctembl», «CTpoeHue ctedis,
«CTpoeHue JHMCTOBOM IUIACTUHKM», «TKaHM XKHUBOTHBIX», «CKEIET 4YeIOBEKay,
«[InmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenpHas
CHUCTEMAY, «HepBHast  cucremay, «Koxa, «Mpll1euHas CHUCTEMAY,
«BpraenurenbHas cucrteMa», «OHIOOKpUHHAs cucrtemay», «CTpOEHUE MBIIIIbDY,
«UmmyHnurer»,  «KumeyHomonoctHeie», «CxeMa  NUTAaHUS  PACTEHUI,
«KpOoBEHOCHBIE CHUCTEMBI TMO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE TUIpPBDY,
«CTtpoeHue 1uaHapum», «BHyTpeHHee CTpoeHHe HOKIEeBOro udepBsi», «HepBHas
cuctema poio», «HepBHas cucrema rymku», «HepBHas ~ cuctema
npecMbikaronuxcsa»,  «HepBras  cucrema  nTun», «HepBHag — cucrema
MIIeKoNUTarouux», «HepBHas cucrema yenoBekay, «Peduexcy.



OOGopynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpEnapaThl OHOKJIETOUYHBIX
OpraHU3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUU
HACEKOMBIX, UTJIOKOXHX, >KMBBIE JK3EMIUISIPhl KOMHATHBIX PACTEHHM, repOapuu
pacTeHMil pa3HBIX OTHAEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoBaHUE Il IEMOHCTPALIMU MIOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUH,
pacHieTUIeHHs Kpaxmalia u OeIKOB Mo IedcTBHEM (EepPMEHTOB, 00OPYIOBAHUE IS
JIEMOHCTpPAIIMU OTBITOB MO U3MEPEHUIO KM3HEHHOU EMKOCTH JIETKUX, MEXaHHU3Ma
JIIXaTENbHBIX JBUKEHHM, MOJIENTA TOJIOBHOI'O MO3Ta Pa3IMYHBIX )KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTECHUI.

JlaGoparopHasi padora «3ydueHue TKaHe JKMBOTHBIX ).

JlaGoparopHasi pabora «3ydueHue opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoOkeHNe U pa3BUTHE OPraHM3MOB

®opMbI pa3MHOKEHHUS OpPraHU3MOB: Oecrosnoe (BKJIOuYas BEreTaTUBHOE) U
nojioBoe. Buasl  Oecmoioro  pa3MHOXKEHUS:  MOYKOBAaHWE,  CIOPYJISIIHS,
(parmMeHTalus, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxkenue. IlonoBbie KieTkH, wian ramerbl. Meio3. Craauu
Mmenosa. [loBenenne xpomocom B Meio3e. Kpoccunrosep. bruonornueckuii cMbICI
M€i03a W TOJOBOro mporecca. Melo3 W ero MecTo B KU3HCHHOM LIMKJIIE
OpraHU3MOB.

[IpenzapoxsiieBoe pa3Butue. ['amerorene3 y uBOTHbBIX. [[0J0BbIE JKEIE3BI.
OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHre W AMOpPHOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIONOTBOPEHUS: HAPYKHOE, BHyTpeHHEeE. [lapTeHorenes.

NHnuBuyabHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTUSl — HAayKa
0 pa3BUTHH OPraHU3MOB. Mopghozenes — 00na uz 2naguvix npoobiem dIMOPUOIO2UU.
Konyenyuss mopgocenos u moodenu mopgoeenesa. Ctaguum >MOpHOreHe3a
KUBOTHBIX (Ha mipuMepe Jarymiku). Jpobnenwe. Tumsl  ApoOiIeHUS.
Jemepmunuposannoe u Hedepmunupoeanmoe Opobnenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MJIEKOMMTAIOUIUX. 3apOJABIIIEBBIE JHUCTKU
(racTpyssinusi). 3aKkiiajika OpraHoB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anumHuoe
BIUSIHUE YacTeW pa3BUBAIOIIETOCS 3apojibliia (dMOpHUOHATIbHAS WHIYKIUSA).
3aknagka TUIAaHA CTPOCHHS KUBOTHOTO Kak pe3yibTaT HEpPaAPXUUECKUX
B3aUMOJICHCTBHI TE€HOB. BiusHue Ha 53MOpPHOHAIBHOE pa3BUTHUE Pa3IMYHBIX
(baKkTOpPOB OKpY>KAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. I[locTomMOpuonanbHb mepuoxa. Ilpsmoe u
Henpsimoe  pasBuTHe. PasButne ¢ Meramopdo3oM y OeClO3BOHOYHBIX H
MO3BOHOYHBIX KUBOTHBIX. bHoOOrMdyeckoe 3HaYE€HHUE MPSMOro M HENPSIMOro



pa3BUTHS, UX PacHpOCTpaHEHUE B mpupoje. Tumbl pocrta KUBOTHBIX. DakTophl
PETYISIMU POCTA JKUBOTHBIX U yenoBeka. CTaauu mocTaMOPHOHAIBHOTO pa3BUTHS
y )KMBOTHBIX U uenoBeka. [lepuonsl oHTorenesa uenoeka. CTapeHrue U CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pa3smHoxxenne u pasButue pacteHud. ['amerodur u cnopodur. Meiio3 B
KU3HEHHOM IMKiIe pacteHuil. OOpa3oBaHWe cmop B Ipolecce Meiosa.
l'amerorene3 y pacreHuid. OIUIOAOTBOPEHHE U Pa3BUTHE PACTUTEIBHBIX
opranu3MoB. /[BoilHOE OII0JIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpazoBaHue U
pa3BUTHE CEMEHHU.

MexaHu3Mbl pEryJsaluyd OHTONCHE3A Y PACTEHUN U )KUBOTHBIX.

JdeMoHCcTpanuu

[Toptpersr: C. I'. HaBamun, X. [lIneman.

Tabmuupl u cxembl: «BereraTuBHOe pa3sMHOXeHHE», «Tumbl Oecrnonoro
pa3MHOXEHUsD», «Pa3MHOXKEHHE XJIaMHIOMOHAJbI», «Pa3MHOXKEHUE SBIJIEHBI»,
«Pa3sMHOXeHuEe TUAPBIY, «Melo3y, «XpomocoMbl», «l'amerorene3», «CTpoeHue
SMIEKJIETKU U criepMaTo3onsian, «OCHOBHBIE CTaauu OHTOreHesza», «lIpsmoe u
HEIpsIMOe pa3BuTHE», «Pa3BuTHE MaHCKOro xyka», «Pa3Butue capaHuny,
«Pa3Butne nArymkn», «J/IBOMHOE OIUIOAOTBOPEHHE Y LBETKOBBIX PACTEHUN,
«CTpoeHHne CeMSIH ONHOAOJBHBIX U JBYIOJBHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamycCTbD», <«OKuU3HEHHBbIM UHUKI MXa», <«KHW3HEHHBIN  [UKI
NAroOpOTHUKAY, <JKU3HEHHBIN LIUKIT COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparhl SUIEKIETOK Hu
CIIEpMATO30UI0B, MOJAENb «[ UK pa3BUTHS JATYILIKN.

JlaGoparopHasi padora «3ydyeHue CTpoeHUs NMOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIpENapaTaxy.

IlpakTnueckas padora «BblBIEHUE MPU3HAKOB CXOJCTBA 3apPOABIIICH
MO3BOHOYHBIX )KUBOTHBIX ).

JlaGoparopuass padora «CTpoeHHE OpPraHoB Pa3MHOMXEHHS BBICIIUX
pacTEHU».

Tema 11. I'eHeTuka — Hayka 0 HACJEACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoOB

Hctopust cTaHOBIEHUS M pa3BUTUSl TEHETUKUM Kak Haykd. PaGorter T
Mennens, I'. ne ®pusza, T. Moprana. Poiib 0T€U€CTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Pa6otel H. K. Konbiiora, H. 1. BaBuioBa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHbIE TEHETUYECKHUE MMOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€Hbl, AJIbTEPHATUBHBIC MPU3HAKHU, JOMWUHAHTHBIA M PELIECCUBHBIN
NpHU3HAK, TOMO3UTOTA, TETEPO3UT0Ta, YNCTAs IUHUS, THOPU/IBI, TEHOTHUTI, ()EHOTHII.



OCHOBHBIE ~ METO/Bl  TCHETHKU: THOPUIOJIOTUYECKUH,  IUTOJIOTUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKUM.

JdemoHcTpanuu

[Toptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. .
BaswiioB, A. H. benoszepckuid, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuiiel 1 cxeMbl: «MeTobl TeHETUKNY, «CXEeMBbl CKPEITUBAHUS.

JladbopaTopuass padora «J/lpo3odmna Kak OOBEKT T'€HETUYECKUX
HUCCIICIOBAaHUI Y.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH Menaens — 3aKoH
eAMHO00pa3usi rTuOpUI0B MepBoro nokojeHus. [Ipasuno gomuHupoBanus. Bropoi
3aKOH Menzaens — 3aKOH pacUleIUIeHUsl INpU3HakoB. LluTosnornueckre OCHOBBI
MOHOTHOPUTHOTO CKpeIIBaHus. [ MmoTe3a YucToThl ramer.

Ananusupymouiee ckpemuBanue. [[poMexxyTouHbI XapaKTep HACJIeIOBaHUS.
Pacmennenre npu3HakoB MpU HEMOJIHOM JOMHUHUPOBAHUMU.

JuruOpuaHoe ckpeuuBanue. TpeTuil 3akoH MeHenst — 3aKOH He3aBUCUMOT0
HACJIEIOBAaHUsA  MPU3HAKOB. [{uronornueckue  OCHOBBI  JUTHOPHUIHOTO
CKPEILIMBAHUSL.

CueruieHHoe HacienoBaHue npuszHakoB. PabGotel T. Moprana. CuermieHHoe
HACJIEIOBAHUE T'E€HOB, HAPYILICHUE CLEIUIEHUs MEXAy TIeHaMHh. XPOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'enetnka nmona. XpoOMOCOMHBIM MEXAHU3M OIPEAEIEHUSA NOJIA. AYTOCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOramMeTHniii M TeTeporameTHbi IoJ. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue npu3HaKkoB, CLHEIUIEHHBIX C I1OJIOM.

['enorun xak nenoctHas cucrema. [lnenorponuss — MHOXKECTBEHHOE JIEVCTBUE
reHa. MHOXECTBEHHBIN aienu3M. B3auMoIeicTBHE HEAUICNbHBIX T'€HOB.
KommiiementaprocTs. Onucras. [lonmumepus.

['enernueckuil KOHTPOJIb PA3BUTHs PACTEHUM, >KUBOTHBIX U YEJIOBEKAa, a
Takke (DU3UOIIOTHUECKUX TMPOIECCOB, TMOBEACHUS W KOTHUTUBHBIX (DYHKITUH.
['eneTnyeckue MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJIEHCTBUS «XO35IMH
— Tapa3uT» U «XO03IUH — MHUKpoOHOM». ['eHeTHMueckue acmheKThl KOHTPOJI U
U3MEHEHHMsI HaCJIeJICTBEHHON MH(OpMAIIHU B TTOKOJICHUAX KJIETOK U OPraHU3MOB.

JdeMoHCTpanuu

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

Tabmunpl u cxemsl: «IlepBoiii 1 BTOpOii 3akoHBl Menaensy, « TpeTuit 3akoH
Meunnens», «AHanu3upyroliee CcKpeluBaHue», «HemnonHoe aOMUHUpPOBaHUEY,
«CreruieHHOE HAcJIeIOBaHWE TPU3HAKOB Y Jpo30dmibl», «[eHeThka Tmosay,



«Kapuotun denoBeka», «Kapuorun naposzodwib»y, «Kapuorunm nOTHIBDY,
«MHOXECTBEHHBIN aJUIeNIN3M», «B3auMoIeiCTBUE TEHOB.

OO6opynoBanue: MOAENb MJis JEMOHCTpPAIlMUd 3aKOHOB €IWHOOOpasus
rUOpUIOB TIEPBOrO TMOKOJIEHUS M paCHICIUIEHUS MPU3HAKOB, MOJEIb s
JEMOHCTpAllMM 3aKOHA HE3aBHUCUMOIO HACJIEAOBAaHMUS TMPU3HAKOB, MOJIEIb A
JEMOHCTPALMK CLEIUVIEHHOIO HAaCJIEA0BAHUS IPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKponpenapar: «JIpo3zodumnar.

IIpakTnyeckas pabdora «/3ydyeHue pe3yabTaTOB MOHOTMOPUIHOTO
CKpEeLIUBaHUA Y APO30(PUITBI.

IIpakTnyeckas  paGora  «V3yueHue  pe3ynbTaToB  JUTHOPHUIHOTO
CKpENINBAHUS Y IPO30PUITBIY.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYUBOCTH

BzaumopneiictBue reHotuna u cpeabl npu  (HOpMUpOBaHMM (DEHOTHUIA.
N3MeHunBOCTh MpHU3HAaKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE MPU3HAKUA. Buabl
VW3MEHUYHMBOCTH: HEHACIICICTBCHHASI Y HACJIECACTBEHHAS.

Mopaudukanuonnass u3MeHYMBOCTb. Ponb cpeapt B (OpMUpPOBAHUU
MoU(PUKAIMOHHON M3MeHunBocTU. HopMma peakiuu npusHaka. BapuanuoHHBIHI
psan u BapuanmonHas kpuBasi (B. Horanncen). CoiicTBa MOau(pUKAIMOHHON
U3MEHYHUBOCTH.

I'enoTunuueckass ”3MEHUYUBOCTh. CBOKMCTBA T€HOTUIIMYECKON M3MEHYMUBOCTH.
Buibl reHOTHTIMYECKO N3MEHYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHASI.

KomOnHaTuBHAas W3MEHYMBOCTH. Meio3 M TOJOBOM IIPOIECC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHUYUBOCTHU B CO3/IAHUU
TEHETUYECKOro pazHoo0pasusi B Mpejiesiax 0JTHOr0 BUIA.

MyTanroHHass W3MEHYMBOCTh. BHABl MyTalnMii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  HWHAYUUMPOBAaHHbIE MyTauuu. SaepHele U
nuTOIUIa3MaTuieckue mytanuu. CoMaTU4ecKre M MOoJIoBble MyTaluu. [IpuyunHb
BO3HMKHOBEHUS MyTauMil. MyTareHbl W WX BIMUSHHE Ha OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO IIpolecca. 3aKOH TOMOJIOTMYECKHX PSIOB B
HacneacTBeHHo u3MmeHuuBoctu (H.M. BaBuioB). BHesnepHas M3MEHYMBOCTH U
HACJICICTBEHHOCT.

OnuceHemuxka U O9NUSEHOMUKA, pPOJb  INUSEHEeMUYecKuUx ¢Qakmopos 8
Hac1e008aHuU U U3MEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOB V OP2AHUIMOB.

JdeMoHCTpanuu

[Toptperst: I'. ne ®pus, B. Uoranncen, H. 1. Basuios.

Tabmuuet u  cxembl: «Buumbl  u3MmeHuuBocTH», «MoaudukalmoHHas
W3MEHYHUBOCTHY, «KomOuHaTuBHAsS W3MEHYHUBOCTHY, «Meio3y,
«OmnonotBopeHuey, «I'eHeTnueckue 3a00JIeBaHUs YeTOBEeKa», «BHUIbI MyTanmiiy.



OOGopynoBaHue: KUBbIE U TepOapHbIE AK3EMIUIAPHl KOMHATHBIX PACTECHHIA,
pucyHku (dotorpadum) >KUBOTHBIX C PA3IMYHBIMUA BUIAMH U3MEHYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIIMOHHOW M3MEHUYMBOCTH. [locTpoeHHe BapualMOHHOrO psijga U
BAPUALMOHHOU KPUBOW.

IIpakTnueckas padora «Mytaimuu y 1Apo3oduiabl  (HA TOTOBBIX
MUKPOIIpEnapaTax).

Tema 14. I'eHeTHKa YesiOBeKA

Kapuorun udenoBeka. MexayHapoaHas MporpamMMa HCCIEIOBaHUS T€HOMa
yernoBeKa.  Meroabpl  M3y4eHMsl T€HETUKHM  4YEeJIOBEKa: T'E€HEAJIOrMYeCKUi,
OJIM3HEIOBBIM, LIUTOTCHETUYECKUM, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemMeHnHoe OTIPECIICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIUPOBAHHUE, B TOM YHUCIE C MOMOIIBIO
[T11P-ananu3a. HacneacTBeHHble 3a00iieBaHUs YelloBeKa. | eHHbIE M XpOMOCOMHBIEC
0oJe3HM 4YenoBeKa. bOJNe3HW C HACIEICTBEHHOW MPENPaCIONOKEHHOCTHIO.
3HaYCHHE MEIUIMHCKOW T€HETUKU B MPEIOTBPALICHUMN U JICUEHUHU T€HETUYECKHUX
3a0oneBaHui uyenoBeka. MeauKo-reHeTUYecKoe KOHCYJbTHpoBaHue. CTBOIOBbBIE
kJIeTku. [ToHATHE «TE€HEeTHYEeCKOro rpys3a». DTUYECKHE ACIEKThl UCCIIECIOBAHUI B
00J1acT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue ¢GakToOpbl TOBBIIIEHHON YYBCTBUTEJIBHOCTH YENOBEKA K
buznuecKoMy U XUMUYECKOMY 3arpsi3HEHUIO OKpY’Karoliei cpenbl. ['eneTnyeckas
IIPEAPACIION0KEHHOCTD YEIOBEKA K ATOJIOTUSIM.

JdemoHcTpanuu

Tabmunpl 1 cxembl: «KapuoTtun yenoBekay, «MeToabl U3y4eHUsI T'€HETUKU
yenoBekay, «I eHeTnueckue 3a001eBaHUs YEIIOBEKA.

IIpakTHuyeckas padora «CocTaBlICHUE U aHAIU3 POAOCIOBHOW.

Tema 15. Cenrekunst Opranu3sMoB

JlomecTukamusa ¥ CEIeKUUs. 3apOXKJICHUE CEJIEKIMU W JOMECTUKAIIUH.
Yuenne H. WM. BaBunmoBa o IleHTpax MNpOUCXOXIECHUS U MHOTro00pas3us
KYJbTYPHBIX pacTeHuil. Ponp cenexkiuu B CO3JaHUM COPTOB PACTEHHM W TOPOJ
*uBOTHBIX. CopT, mopoaa, MmTaMM. 3aKOH T'OMOJOTHYECKUX PSIJIO0B B
HacueACcTBeHHOM wu3meHunBocth H. WM. BaBunoBa, ero 3HaueHue st
CEJICKIIMOHHOM PabOTHI.

Metonbl ceneKUMOHHOM padoThl. M CKycCTBEHHBI OTOOp: MAacCOBBIM M
VH]IUBU]1yaJIbHBIN. Orarnbl KOMOWHAIIMOHHOMH CEJICKIIUU. HUcneiTanne
npou3BoAUTENeH 1O MOTOMCTBY. OTOOp MO TEHOTHUIYy C TIOMOIIBIO OLIEHKH
¢dbenoTHma mMOTOMCTBa U 0OTOOP IO TEHOTHUITY ¢ nmomoInbio aHanmmza JJHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJI  CEJEKIIMOHHOW  paboThl.
PaananoHHBIN M XUMUYECKAM MYyTareHe3 Kak MCTOYHUK MYTalMil y KYJIbTYPHBIX



dbopm opranuzmoB. HMcnonab30BaHHE TEHOMHOI'O PEIAKTUPOBAHUS M METOJIOB
pexomOuHaHTHRIX JIHK 17151 momyueHus: HCXoIHOTO MaTepualia Juisl CeNeKIHH.

[Tonyuenune MOJIUTUIOUIOB. BnyrpusuaoBas ruOpUIU3aIHs.
bnuzkoponcTBeHHOEe  cKpeniuBaHue, WM UMHOpuauHr.  HepojacTBeHHoe
CKpelllUBaHue, WM ayTOpuauHr. ['erepo3nc W ero npuuuHbl. Mcmonb3oBaHue
rerepo3uca B cenekiuu. Otmanénnas ruOpuauzanus. [Ipeogonenue Oecruiomaums
MEKBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIINN PACTCHUI U )KUBOTHBIX. «3e1éHas
DeBONIOYUAN.

CoxpaHeHre U U3y4YCHUE T'CHETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHUM U
UX JUKAX poAMuYed NN CO3/JaHMs  HOBBIX COPTOB W THOpPUIOB
CEIIbCKOXO3AMCTBEHHBIX  KYJIbTYp. J/3yuenue, coxpaneHue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIIO8bIX HCUBOMHBIX
8 Yesax YAVUUEeHUs CYUeCmeyiomux U co30aHus HO8blX NOPo0, TUHULL U KPOCCO8, 8
MoM uucie ¢ NpPUMEHEeHUEeM COBPEMEHHBIX MemOo008 HAYUHbLIX UCCIe008AHUI,
nepeodosvix uoetli U nepcneKmuHbIX MexHoN0UN.

JdemoHcTpanuu

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsnenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl 1 cxembl: «l[eHTpbI MTPOUCXOKICHUSI U MHOTO0Opa3usl KyJIbTYPHBIX
pacTeHuit», «3aKOH TOMOJOTMUECKUX PSIIOB B HACJIEACTBEHHOM HM3MEHUUBOCTH,
«Metogsl cenexkuuny, «OtnanéuHas rudpuauzanus», «MyrtareHes3».

JlabopaTopHas padora «3yueHue COpTOB KyJbTYPHBIX PACTEHHUIN U MOPOJ
JIOMAITHUX YKUBOTHBIX.

JlaGoparopHuasi padora «/3ydeHue METOI0OB CEIECKIIUU PACTEHUI.

IIpakTnyeckas padora «[IpuBuBKa pacTeHUN».

Ikckypeusi «OCHOBHBIE METOAbI U JOCTHUXKEHMS CEJICKIIMU PACTEHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SUCTBO, B J1aOOPaTOPUIO
arpOyHHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHOJI0THS U CHHTETHYECKAsA OMOJI0THA

OOBeKThl, HCHOJIb3yeMble B OHUOTEXHOJIOTMH, — KJIETOYHbIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepUCTHKA. TpagunuonHas
OMOTEXHONOTUSA:  XJIeOOMEeUeHUe, TMONyYeHUE KHCIOMOJIOYHBIX  MPOJYKTOB,
BuHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTH MUKPOOHOIOTHIECKUX
TexHosiorui. [Ipon3BocTBO OenKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJOTMl U MHCTPYMEHTOB LEJIEHANIPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUS F€HOMOB C LEIbIO MOJTYYEHHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaInX HE BCTPEUAIOIIHNECS B IPUPOJIe OMOCUHTETHYECKHUE TTYTH.



Knerounas wnx)eHnepus. MeTosbl KyJbTYphl KJIETOK W TKaHEW pacTEeHUU U
#®UBOTHBIX. Kpuobanku. Comatuyeckas TUOpUAM3AlMA W  COMATHYECKUU
smOpuoreHe3. Vcnonap30BaHWE TaIuIOMIOB B CEIEKIMU pacTeHui. [lomyuenue
MOHOKNIOHANbHBIX anmumen. HMcnonv3oeanue MOHOKIOHATbHBIX U NOJUKIOHANbHBIX
aumumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTpYKIMs
SMIEKIIETOK U KJIOHUPOBAHHUE KMUBOTHBIX. METO/I TpaHCIUIAHTALUK SAIEpP KIIETOK.
Texnono2uu 0300po8eHsl, KYIbMUBUPOBAHUS U  MUKDOKIOHAIbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOcCOMHass MU TeHHasd WHXKeHepus. VCKyCCTBEHHBIM CHHTE3 I€Ha W
koHcTpyupoBanue pekomouHantHeix JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTrKeHusT UM TMEpPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HWHXEHEPHH.
DKOJIOTMYECKHUE U ITUUECKUE MPOOIIEMbI FTEHHON MH)KEHEPHUU.

Menuuuackue 6uorexunonoruu. [loctrenomuas nudposas menunuHa. [TIP-
JTMarHocTuka. MeTaOoJIOMHBIN aHaiu3, TEHOLEHTPUYECKUH aHalIu3 MpoTeoMa
YeJloBeKa I OLEHKU COCTOSHHMSI €ro 3J0poBbs. MCIoOnb30BaHUME CTBOJOBBIX
kineTtok. TaprerHas Tepanus paka. 3D-OmoumkeHepus nns  pa3pabOTKU
(GyHIaMEHTAbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3/1aHMUS KOMILJIEKCHBIX
TKaHEW COYeTaHWEM TEXHOJOTHUN TPEXMEPHOro OMOMpHHTHHTa U ckaddonaunara
JUTS pelIeHus 3a]1a4 NepCOHANTN3NPOBAHHON MEIULIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C LEIbI0 O0eCreueHus] KOMOMHUPOBAHHOU
3amuThl OoT Bo3Oyauteneir OPBU, ycraHoBieHHe MOJEKYJISPHBIX MEXaHHU3MOB
dbynakimonupoBanus PHK-conepskamux BUpYCOB, BBI3BIBAIOIINX OCO0O OIMACHBIE
3a00JIeBaHUS YETTOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabnuuel u cxemsl: «cnonb30BaHNE MUKPOOPTAaHU3MOB B MPOMBIIIIIEHHOM
pou3BOJICTBEY, «KileTouHast uHKeHepHs», «[ eHHas HHXKEHEPUS».

JlaGopaTopHas padora «/I3ydyeHne 00bEKTOB OMOTEXHOIOTUI.

IIpakTuyeckas padora «[lomyueHne MOITOYHOKHUCIBIX TPOTYKTOB.

JKeKypeusi  «bHOTEXHONOrMs — Ba)KHEWIAs MPOU3BOAMUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOIOTUUECKOE TIPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apo:kneHue W pa3BUTHE 3BOJIONMUOHHBIX INpeACTABJICHUN B
Onosorum

OomononHast teopust Y. J[lapBuna. IIpeanochulki BO3HUKHOBEHUSA
napsuHu3Ma. JKn3Hb U HayuyHas aestenbHocTh Y. /lapBuHa.

JIBroxy1ye cuiisl 3Bosroluy BU0B 1o Y. JlapBrHy (BbICOKasi HHTEHCUBHOCTb
pPa3MHOXEHUSI OpPraHU3MOB, HACJEICTBEHHas HW3MEHYMBOCTb, Ooppba 3a
CYILECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cunTeTnyecko Teopun dBomonuun (CTI). HelrpanbHas
teopus HBomtonuu. CoBpeMeHHass DBOJIOIMOHHAS  OuoNorusi. 3HayeHue
ABOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MHpA.

JdemoHcTpanuu

[Toptperst: Apucrorens, K. JIunnen, K. b. Jlamapk, 3. XK. Cent-Unep, K.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. 1. llImansrayzen, x. Xonugein, /. K.
benses.

Tabmuupl u cxembl: «Cucrema xuBod mnpuponsl (mo K. Jlunuero)y,
«JlectHuna xuBbBIX cymectB (o Jlamapky)», «Mexanusm ¢GopMHUpOBaHUS
NPUCTIOCOOJICHU y pacTeHuii W >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmpyta nyremectsus Y. Jlapsunay, «Haxonku Y. [lapsuHay, «@opMbl 60pHOBI
3a cyuiectBoBaHue», «llopoabl romnyoeit», «MHorooOpaszue KyJIbTypHBIX (popm
KarmycThl», «[lopoasl JoOManTHUX KUBOTHBIX», «CxemMa 00pa30BaHMsI HOBBIX BUOB
(mo Y. [HdapBuHy)», «(Cxema COOTHONIEHUS JBIXKYIIUX CHJI 3BOJIIOLUN,
«OCHOBHBIE MTOJIOKEHUS] CHHTETUYECKON TEOPUH 3BOJIOLIHI.

Tema 2. MUKPO3BOJIIOLNS U €€ Pe3yJIbTaThl

[Tonmynsiuus Kak 3la€MEHTapHas €AWHULA 3BOMOUUA. COBPEMEHHBIE METOBI
OLIEHKM TEHETHYECKOro pa3HooOpaszus M CTPYKTypbl mnomyisuui. W3menenue
reHooHJa NOMYJISUMU KaK 3JEMEHTApHOE HBOJIIOLIMOHHOE SBJICHHE. 3aKOH
reHetTuyeckoro pasHoBecus J[xx. Xapnau, B. BaiinOepra.

DOneMeHTapHble (AKTOPBI (IBUKYIIME CHUJIBI) HSBOJIONUU. MyTallMOHHBIH
nporiecc. KomOunatuBHas u3MeHUMBOCTh. Jlpeiid TeHOB —  ciydaifHble
HEHANpaBJIEHHbIE M3MEHEHMsI 4YacToT ajiened B monymauusax. Od@ext
OCHOBAatTensl. JIgpgpexm Oymwuinounoeo eopaviuika. CHUNCEHUE 2eHemuUYecKo20
pasnoobpazus: npuuunsl u cieocmsus. llposenenue s¢pgpexma Opetigha 2enos 6
oonbuwiux u  manvix  nonyaayuax.  Murpamun.  V3omsanus  momymsuui:
reorpadudeckas (mMpoCcTpaHCTBEHHAs), OroIorndeckas (penpoayKTHBHAS).

EctecTBeHHbII 0TOOp — HampaBisomuid  Qaktop sBomonuU. DopMbl
€CTECTBEHHOTO  OTOOpa:  ABWXKYIIMHA, CTAOWIM3UPYIOIIUNA,  pa3pbIBArOIIMil
(mm3pynTuBHEI). [lomoBoit oT60p. BO3HUKHOBEHHWE W IBOJIOIUS COIUATHHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0eHHOCTh ~ OPraHM3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOIUHU.
Bo3HukHOBeHHEe — mpucnocoOieHudt y  opranusMoB.  Apomopdo3bl U
uanoananrtanuu. [Ipumepsl npucnocoOaeHnt y opraHu3MoB: MOpQOIOrHYecKue,
¢uznonornyeckue,  OHMOXUMHUYECKHE,  TOBeAeHUecKHMe.  OTHOCHUTENbHOCTh
IPUCTIOCOOJICHHOCTH OPTraHU3MOB.

Bun, ero kpurepum u crpykrypa. BumooOpa3zoBanue Kak pe3yJibTar
MUKpOdBOMOIMK. M3omsanus — kimoueBod ¢aktop BupoodpazoBanus. [lytu u
CIIocoObI BUJI000pa30BaHUS: aJIONaTPUYECKOe (reorpaduueckoe),



CUMITATPUYECKOE (9KOJIOrUYECKOE), «MTHOBEHHOE»  (MOJIUILTIONAU3AIUS,
rubpuauzanus). JJIMTeIbHOCTh BOIOIIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOIOTMYECKOTO Pa3HOOOpa3usl.

Ponb »BOMOLMOHHONW OWOIOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHusi 6uopazHooOpaszusi. MUKPOIBOIONMUS U KOIBOJIOIUS MApa3uTOB U UX
x03s51eB. MexaHu3mMbl OPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM M CIIOCOOBI
OOpBHOBI C HEl.

JdemoHcTpanuu

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

Tabmuuel 1 cxembl: «MyTanmoHHas HM3MEHYMBOCTHY, «llomynsironHas
CTPYKTYpa Buaa», «CxeMa MposiBICHUS 3akoHa Xapan—BainOepray, «JBuxyiime
CWJIbl ABOJIIOLUNY, «IJKOJIOrMUEcKass M30JSIUsl MOMYJIsALUUiA CeBaHCKOM (openny,
«[eorpadmueckass M3OMSANUS  JTUCTBEHHULIBI CHOUPCKOM UM JTUCTBEHHUIIBI
naypckoi», «llomynsiinOHHbIE BOJHBI YHCIEHHOCTH XUIIIHUKOB U XKEPTBY», «Cxema
JIEUCTBUSI E€CTECTBEHHOrO O0TOOpa», «®PopMbl OOpHOBI 3a CyIIECTBOBaHHEY,
«MaaycTpuanbHblii MenaHn3M», «KuBble uckomaemsie», «I[10KpOBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «[Ipenynpexaaromas OKpacka KUBOTHBIX»,
«®uznonornueckue ananranuuy», «lIpucrnocobieHHOCT, OpPraHU3MOB U €€
OTHOCUTENBHOCTBY, «Kpurepun Bunma», «Buasl-nBorHUKN», «CTpyKTypa BUAa B
npupojie», «Crnocodsl BUaAoOOpa3zoBaHus», «leorpaduueckoe BUA0OOpa3OBaHUE
TPEX BHUJOB JIAHJBIIICH», «IKOJOTMYECKOE BHUA000pa30BaHUE BUJIOB CHHHUID,
«[Tonmumnounsl pacrenuit», «KamycTHO-penedHbIil THOPUITY.

OO6opynoBaHue: repOapuu pacTeHUH, KOIIEKIIMU HACEKOMBIX, Yydelia NTUIl U
3Bepell ¢ MpUMepaMH Pa3IMUHBIX MPUCTIOCOOJEHUM, dYydyena NTHI U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHUM OJU3KUX BHUAOB, O00pPa30BABIIMXCA
Pa3TUYHBIMU CTIOCOOAMH.

JlabopatopHass pabGora «BpIsiBI€HHE HU3MEHUYMBOCTH y OCO0EH OIHOro
BUJI).

Jlabopatopnas  paGora  «lIpucrnocoOneHuss  OpraHu3smMOB U  HUX
OTHOCHTEJIbHAS 11eJIeCO00Pa3HOCThY.

JladbopaTopuass pabGora «CpaBHEHHUE BHJAOB 10 MOP(}OIOTUUECKOMY
KPUTEPHUIO».

Tema 3. MaxkpodBo/ouus M eé pe3yjabTaTbl

Metonpl W3ydeHHS Makpo3BOJMOLMH. [lameoHTONOrMyeckue MeTo[bl
u3ydeHus: sBomouuu. IlepexonHeie QopMbl M (QUIOrE€HETHYECKUE  PSAJIbI
OpraHHU3MOB.

buoreorpaguueckue Meroasl u3ydeHus sBomonuu. CpaBHeHHE (UIOpHI U
(dayHbl MaTepuKOB M OCTpoBOB. buoreorpaduyeckue obmactu 3emiu. Bunbl-
SHAEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIbHO-MOP(OIOrUYECKHE METObl MU3Yy4YECHHUS
BONMIOLMM. ['eHeTHueckue MeXaHU3Mbl HBOJIIOLMM OHTOT€HE3a M MOSBJICHUSA
SBOJIIOLMOHHBIX  HOBIIECTB. ['OMONOrMYHBIE W  AHAJIOIMYHBIE  OPraHbI
PyaumenTtapuble  opraHbl M aTaBu3Mbl.  MOJIEKYJISpPHO-T€HETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTU4YeCKMe  METOJbl  W3Yy4YEHHUS  HBOJIIOLUU.
I'omonornynsie reHbl. COBpEeMEHHbBIE METO/ABI MOCTPOCHUS (PUIOreHEeTHYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTallUU U HBOJIFOIMSI TEHOMOB.

OO0uue 3aKOHOMEPHOCTH (MpaBuUiia) dBOMOIUU. [IpuHyun cmenvl yHKYuUl.
HeoOpatumocTs 3Bomonnu. AnantuBHas pajguaius. HepaBHOMepHOCTh TEMITOB
SBOJIFOLIU Y.

JdemoHcTpanumn

[Toptpetsr: K. M. Bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkensb.

Tabnuiel 1 cxembl: «DUIOreHETHUECKU psl Jomagu», «APXEonTEepUKCe,
«3Bepo3yObie  smiepel»,  «Creromedansy,  «Punmodutery,  «CemeHHBIC
NanopoTHUKW», «buoreorpaguueckne 30HbI 3emin», «Jlpelid KOHTHHEHTOBY,
«PenukThly, «HauanpHble cTaguu 3MOPUOHAIBHOIO PAa3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTMYHBIE OpraHel», «PyaumMeHThI,
«ATaBU3MBI», «XpPOMOCOMHBIE HA0Opbl 4YEIOBEKAa M IIMMIIaH3e», «lIaBHBIE
HaANPABJIEHUS 3BOJOLMKY, «OO0II1e 3aKOHOMEPHOCTH 3BOJTIOLIMH ».

OOopynoBaHue: KOJUIEKIIMH, TepOapuu, MYJSKA HCKOMAEMBbIX OCTaTKOB
OpPraHU3MOB, MYJISKH TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIUH HACEKOMBIX.

Tema 4. Ilponcxo:xkaeHue U pa3BuTHe JKM3HU Ha 3emJie

Hayunble rumore3bl NpPOUCXOXKIEHUS >KU3HU Ha 3emiie. AOuoreHes u
naHcnepmus. [JloHay4dHble TPEICTaBICHUS O 3apPOKICHUU KU3HU (KPEAMOHU3M).
['unore3a NOCTOSHHOTO CaMO03apOK/ICHUS KU3HU U €€ onpoBepKeHue onbitaMu .
Penu, JI. Cnannanuanu, JI. [Tactrepa. [IpoucxoxaeHne skM3HU U aCTPOOUOJIOT USI.

OcHOBHBIE 3Tarlbl HEOPraHU4eCKOn SBOJIIOLIMH. [InanerapHas
(reonoruyeckasi) OHBOJIONMSA. XHMHYECKas OJBOMIONHSA. AOHWOrCHHBIM CHHTE3
opraHnyeckux Beniects u3 Heoprannmdeckux. Ombir C. Mwumiepa u I'. Opm.
O6pazoBanue mnonumepoB u3 MoHoMepoB. KoamepBatnas rumnoreza A. .
Omnapuna, runore3a nepBudaHoro 0yiapona JIx. XomnzaeitHa, reHeTHUeCKasi TUIIOTe3a
I'. Ménmnepa. Pubosumer (T. Uek) m rumoreza «vmpa PHK» V. T'mnGepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopuss 3emuim u meroawpl €€ wu3ydeHus. lckomaemble OpraHUYecKHe
octatkd. ['eoxpononmoruss u e€ Meronpl. OTHocuTenbHass W a0OCOMIOTHAs
reOXpOHOJIOTHS. ['e0XpoHOIOrnyecKas mKaia: 30Hbl, 3pbl, HEPUOIBL, SMOXH.



HauanpHble sTanbl opraHnyeckoil sBomtouuu. [losBIeHME U 3BOIOLHAS
MEPBBIX KIIETOK. DBOJIOIMS MeTadoin3Ma. BO3HHUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKU KaK aHAJIOT TIEPBBIX HAa 3emMiie COOOIIECTB.
Crpomaronutsl. [IpokaproTHl M 5yKapuOTHI.

[Ipoucxoxienne 3ykapuoT (CuMOUOreHe3). DBONIOMOHHOE POUCXOXKIEHUE
BUpYcOB. IIpoucxoXaeHue MHOIOKJIETOYHBIX OpraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATalbl 3BOJIONMHU BBICHIMX pacTeHuil. OCHOBHbIE apoMOp(O3bI
pacreHui. Bpixox pacrenuin Ha cymy. [losBiieHHME CIIOPOBBIX pACTEHUU W
3aBoeBaHue umu cymu. CemenHble pacTeHus. lIponcxokaeHne IBETKOBBIX
pacTeHUM.

OcCHOBHBIE 3Tallbl 3BOJIOLMM KUBOTHOrO Mupa. OCHOBHbIE apoOMOpP(O3bI
KUBOTHBIX. BeHackas dayna. KeMOpuiickuii B3pbIB — IMOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBbie XxOp/oBbIE KUBOTHBIE. JKM3Hb B BOJIE. DBOIIOLMS MO3BOHOYHBIX.
[Tpoucxoxnenne ampubOuii m pentwinil. [IporcxokneHne MIECKOMUTAIONUX U
ntull. [lpunnun ximodeBoro apomopdosza. OcBoeHue OECIIO3BOHOYHBIMU U
MIO3BOHOYHBIMU KUBOTHBIMH CYIIU.

PazButne xu3HM Ha 3emMie MO 3paM U IepuoAaM: apxeu, MpOTEpo30il,
najeo3o, Me3030M, KaiiHo30i. OOmias  XapakTepucThKa Kiumara |
reOJIOTMYECKUX TporeccoB. llosBleHHE M pacuUBET XapaKTEPHBIX OPTraHU3MOB.
VYrieobpa3oBaHue: €ro ycioBUs U BIUSHUE HA TA30BbII COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHUsI — KOJOTMYECKHE KpU3HChl npouuioro. ITpuunnsl u
CIENCTBUS MAacCCOBBIX BbIMHpaHHU. COBPEMEHHBIM 3KOJIOTMYECKUH KPHU3HC, €T0
ocobenHoctu. [Ipobiema coxpaneHus 6nopaznooOpasusi Ha 3emIie.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHuumnel kiraccudpukaiuu
opranu3MoB. OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB.

JdeMoHCcTpanuu

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . 1. Meunukos, A. W.
Omnapun, x. Xongein, I'. Mémnep, C. Mumnep, I'. FOpu.

Ta6mumpe! u cxeMbl: «Cxema ombita @. Peqny, «Cxema onbita JI. Ilactepa mo
W3YYEHUIO CaMO3apoKIeHMs Ku3HW», «Cxema ombita C. Mwmmepa, I'. IOpny,
«JTampl  HEOPraHWYECKOW  3BOMOUUM»,  «[ €OXpOHOJIOrMYECKass  LIKaJIay,
«HauanpHble dTaIbl OpraHuyecKoi IBOMIOIUNY, «CxeMa 00pa3oBaHMs IYKapUOT
nyTéM cumOuoreHneza», «Cucrema >XUBOW MNpuUpoabl», «CTpoeHue BHUPYCA,
«Apomopdo3sl  pacteHuid», «PuHHOQUTH), «OIHOKIETOYHBIE BOIAOPOCIN,
«MHorokJsieTounble Bogopociamy», «Mxwm», «IlanopoTHukn», «l 0NM0CEMEHHBIE
pacteHusi», «OpraHbl ILBETKOBBIX pacTeHu», «(Cxema pa3BUTUSA >KUBOTHOTO
mMupay, «Apomopdossl KUBOTHBIXY», «lIpocTeitmmey, «KunedHonomocTHbIe,
«IInockue YEPBUY, «YeHuCcToOHOrue», «PBIOEIY, «3E€MHOBOIHBICY,



«IIpecmbikaromuecsay, «lltumpr», «Miekonuraromue», «Pa3BuTHe KU3HU B
apxeunckou spe», «Pa3BUTHE KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3BUTHE KU3HU B
1aJIE030MCKOU 3pe», «Pa3BuThe )XKU3HU B ME3030MCKOM 3pey, «Pa3BuTne )XU3HU B
KalHO30MCKOU dpe», «COBPEMEHHAsI CUCTEMA OPTaHUYECKOIO MUPAY.

OOGopynoBaHue: repOapuyd pacTEHUM pa3IUYHBIX OTACNIOB, KOJUICKIIUU
HACEKOMBIX, BIIAYKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydelia NTULl U 3Bepew,
KOJUICKIIUA OKAMEHEIIOCTEM, TMOJIE3HBIX MCKOMAEMBIX, MYJISDKH OPraHHMYEeCKHUX
OCTaTKOB OPTaHWU3MOB.

BupryanbHas  saboparopHass  paGora «MogenupoBaHUE  ONBITOB
Mumnepa—tOpu 1o u3y4eHno abMOTeHHOTO CUHTE3a OPraHUYEeCKUX COCTMHECHUN B
nepBUYHON aTMochepe».

JladbopaTtopHas pabora «/3ydyeHue M ONHCaHUE HCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IpakTnueckas padora «/3ydeHue OCOOEHHOCTEHl CTPOCHUS PACTECHUI
Pa3HBIX OTIEIIOBY.

IIpakTnyeckas padora «/3yyeHue ocoOOEHHOCTEN CTPOEHUSI MO3BOHOUYHBIX
KUBOTHBIX».

Tema S. IIpoucxoxxkaeHue yeja0BeKa — AaHTPOIOI eHe3

Paznensl n 3anaun anTponoaoruu. MeToibl aHTPOIIOJIOT U H.

CraHoBieHUE TIPEACTABICHUN O TMPOUCXOXKICHUM 4elloBeKa. Penurnosnbie
B0O33peHUsl. COBpEMEHHbIE HAYYHbIE TEOPHUHU.

Cx0acTBO 4enoBeKa ¢ )KMBOTHBIMU. CUCTEMATUUECKOE MOJTOKECHUE YETOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA €  KUBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, (bU3H0IOr0-OMOXUMHYECKHUE,
noBegeHYeckue. OTIn4us 4elloBeKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE roJOBHOrO MO3ra U BTOPOM CHUTHAIBHOU
CHCTEMBI.

JBrxyire cuibl (pakTopbl) aHTPOIIOreHe3a: OMOJIOrMYecKue, COlMalIbHbIE.
CooTtHoleHne OMOTOTHIECKUX M COIMMATBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcHOBHBIE CTaguu aHTpororeHe3a. PanHue uenoBek0oOpa3HbIE 00E3bSHBI
(MPOKOHCYJIBI) ¥ paHHUE TTOHTH/IBI — OOIIHME IPEAKU YeT0BEKOOOPa3HBIX 00€3bsiH U
JT0JIel. ABCTPAJONUTEKH — ABYHOTHE NMPEAKHU JItoAei. YemoBek yMenbli, MepBbie
V3TOTOBIIEHUA OpYIHM Tpyaa. YenoBek MPpAMOXOISIIMN U MEPBBIM BBIXOJ JIIOACH
3a mnpenensl  Adpuku. YemoBek reipenbOeprckuii  — oOmMM  Mpesok
HEaHIEPTaJIbCKOr0 YEIOBEKA U YEJIOBEKA pa3yMHOro. YenoBeK HeaHIIepTaIbCKUN
KaK BUJl JIIOJEH XOJIOJHOTO KimMara. YeloBeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKUM YETIOBEK, OCBOCHHWE KOHTHMHEHTOB 3a mpeneramMu Adpukwu.
[Taneorenerrka v najeoreHOMUKa.



DBOJIIOIMS COBPEMEHHOI'0 uejoBeka. EcTecTBEHHBI OTOOp B MOIMYJISIUAX
yenoBeka. MyTanMoHHBIN Tipouiecc U noiaumopdusm. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3G@PEeKT OCHOBATENS» B IMOIMYJSIIUSIX COBPEMEHHOTO
YeJloBeKa.

Yenoseueckue pacel. IloHdatue o pace. bosmbimme pacbkl: e€BponeouIHast
(eBpasmiickas),  aBcTpajo-HerpoujHasi  (dKBATOpHAIbHAs),  MOHTOJOHMIHAS
(a3uarcko-amepukaHckas). Bpems M MmyTH pacceleHHs] 4YelloBeKa IO IUIaHETE.
EnunctBo  denmoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTH — pacu3Ma.
[Ipucnoco6IeHHOCTh YeoBeKa K pasHbIM  YCJIOBHUSIM OKPYXKAIOIIEH Cpebl.
Bmusiaue reorpaduueckoit cpenbpl W jpedia reHoB Ha  MOP(QOJOTHIO U
(U3MOIOTHIO YeIOBEKa.

MexaucuMiuinHapHble  MeToabl B (pusuueckoil  (OMOIOTHUECKOM)
AHTPOMOJIOTMM.  DBOJIOLUMOHHAS  AHTPOIOJOTHS U IAJECOaHTPOMOJIOTHUS
YEJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIENOBAaHUSA MPUPOABI YEIIOBEKA.
HccnenoBanre KOIBOMIOMUH OUOJIOTHIECKOTO M COIUATBLHOTO B YEITOBEKE.

JdemoHcTpanuu

[Toprperer: Y. HapBun, JI. JIuku, 4. S. Porunckui, M. M. I'epacumos.

Tabmumpl 1 cXemMbl: «MeTOoIbI aHTPOITOIOTUNY, «I 0JIOBHOM MO3T YelI0BEKa,
«YenoBekooOpa3Hble 00€3biHbI», «CKeleT 4YeloBeKa M CKEJeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MBIY, «JIBUXKYIIUE CUITBI aHTPOIOT€HE3a», « IBOJIOIMOHHOE
IpPEBO  4YelOBEKay», <«ABcTpajnonuTek», «YemnoBek ymenslil», «YenoBek
MPAMOXOIAIMNINY, «/leHncoBckuil yenoBek» «Heannepranbip», «KpoMaHbOHIIED,
«Ipenku yenoBekay, «ITanbl 3BOIIOLMU YETOBEKa», «Pachl UeToBEeKay.

OOGopynoBaHue: MYJSDKM — OKaMEHENOCTeH, TPEeAMETOB MaTepualibHOU
KYJIbTYpbl TIPEAKOB YENIOBEKa, penpoaykuuu (dororpaduu) KapTuH C
MUGDOJIOTUIECKUMUA U OHUOJEHCKUMU CIOK€TaMHU TPOUCXOXKJICHUS 4YEIIOBEKa,
doTorpadgum HaXOOK UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEIIET YeI0BEKa, MOJICITh
yeperna 4YeJgoBeKa M uepena IIUMIIaH3e, MOJIeNb KHUCTH YeJIIOBEKa U KHUCTHU
HIMMIIaH3€, MOJIEIIM TOPCa MIPEAKOB YEIOBEKA.

JlabopaTtopHass pabGora «/3ydyeHne OCOOCHHOCTEH CTPOEHUS CKeleTa
YEJIOBEKA, CBS3AHHBIX C MPSMOXO0KICHUEM).

IIpakTHuyeckas padora «/3yyeHre SKOJIOrM4eCKUX aJarTalki 4eT0OBEKay.

Tema 6. JkojiorMsi — HayKa O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY/KaKIlel cpeaou

3apoxzeHue U pa3BuTue 3Kkojoruu B Tpyaax A. I'ym6onsara, K. @. Pynbe,
H. A. CeBepuona, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amauu
sKoJ0ruu. CBs3b KOJIIOTUU C APYTUMHU HayKaMHU.



Mertonbl 3konoruu. IloneBble HabOmO/IeHUA. DKCHEPUMEHTHl B JKOJOTHH:
NpUpOAHbIE W JlabopaTopHbie. MojenupoBaHue B IKOJIOTUM. MOHUTOPUHT
OKpY’KaroIel Cpeibl: JIOKAIbHBIN, perHOHATBHBIN U TJI00ATBHBIH.

3HaYeHUE OKOJOTMYECKHX 3HAHWW JUI1  YEJOBEKAa. OJKOJOTMYECKOE
MHUPOBO33pPEHME KaK OCHOBA CBS3€M 4YelloBeuecTBa ¢ NpUpoaoil. PopmupoBaHue
JKOJIOTMYECKOH KYJIbTYPbI U 9KOJIOTMYECKON T'PAaMOTHOCTH HACEIICHUS.

JdeMoHCcTpanuu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, J. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuiel U cxembl: «Pa3gensl skonoruuy, «Metoasl 3Kojorum», «Cxema
MOHHUTOPHUHTIA OKPY>KAOLIEH CpeabD».

JlaGoparopHast padora «3yuenue METOJI0B AKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpeaa 00MTAHUS

Dkonorudeckue (HakTopbl U 3aKOHOMEPHOCTH UX AericTBus. Knaccudukarus
AKOJIOTHYECKUX (DaKTOpPOB: a0MOTHYECKUE, OMOTHYECKHUE, aHTpoIoreHHsie. O0mue
3aKOHOMEPHOCTH AEHCTBUS dKojoruueckux Qakropos. IIpaBuno munumyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpPTaHU3MBI.

AbGuotnueckue ¢akrtopsl. CBeT Kak 3Konorudeckuii ¢akrop. [leiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYIIIbI
pacTEeHUN M JKUBOTHBIX I10 OTHOLICHHMIO K cCBeTy. CHUTHalbHas poJib CBETA.
doTonepuoan3m.

Temneparypa kak skonoruueckuil ¢akrop. JleiictBue Ttemmeparypsl Ha
opraHu3Mbl. [IoMKWIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak sxomormueckuil Qaxtop. I[Ipucmocobnenust pacteHuid K
noJIep:KkaHuio BogHoro Oananca. Kiaccudukanus pacTeHUN MO OTHOMICHUIO K
Bojie. [Ipucnoco6ieHus )KMBOTHBIX K M3MEHEHHUIO BOJAHOIO PEXUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3YILHAs, MOYBEHHA,
[NIyOMHHasT  NOJANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3MKO-XUMUYECKHE
O0COOEHHOCTH cpel oOuTaHus opraHuzMoB. [lpucnocoOneHuss oOpraHu3MoB K
YKU3HU B Pa3HbIX Cpenax.

buonornyeckue putmbl. BHemHue um BHyTpeHHUE pUTMBIL. CyTOYHBIE H
roJu4Hble pUTMBL. [IpUCIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHUSIM
YCJIOBUH KU3HU.

XKuznennole Qopmbel opranusmMoB. I[loHsiTue o0 KuU3HEHHOW (Qopme.
JXKuznennsie HopMbl pacTEHUIl: 1epeBhs, KYCTAPHUKHU, KyCTAPHUUKHI, MHOTOJIETHHE



TpaBbl, OJHOJICTHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: TUIPOOHOHTHI,
reo0MOHTHI, a9POOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buornyeckue  dakropel.  Bugbl = OMOTMYECKMX  B3aMMOJICHCTBHIA:
KOHKYPEHI[US, XUIIIHUYECTBO, cUMOKO03 U ero (opmsl. Ilapasutusm, koomnepanus,
MyTYyaau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxieOHn4uecTBO). Herpoduueckue
B3aumojiericTBus  (Tommueckue,  Qopudeckue, (paOpuyeckue).  3HaUeHHE
OMOTUYECKUX B3aMMOJACHCTBUN [IJI1 CYIIECTBOBAaHHWS OpPTraHU3MOB B Cpele
obutanus. [IpyHINN KOHKYPEHTHOT'O UCKITIOUCHHUS.

JdemoHcTpanun

Tabnmuuet 1 cxembl: «Okonoruueckue (akTope», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE 3>KUBOTHBIE», «DU3MOIOrHMYECKHE aJanTaluu
KUBOTHBIX», «Cpenbl oOWUTaHUSI OpraHU3MOB», «bHONOrMYEeCKue PUTMBIY,
«Kusnennsie  Gopmbl  pactenuit», <« KuzHeHHbIE  (QOPMBI  KUBOTHBIX),
«9KocucTeMa MHUPOKOIMCTBEHHOIO Jiecay, « IKOCUCTEMAa XBOMHOIO Jecay, «Llenu
nuTaHus», «XumHudectBoy, <«llapasutuzm», «KoukypeHuus», «CumMOu03»,
«KommeHncanuzmy.

OO6opynoBanue: repdbapuu pacTeHUW U >KUBOTHBIX, MPHUCIOCOOIEHHBIX K
BJIUSHUIO PA3JMYHBIX HKOJIOTMYECKUX (DAKTOpOB, repOapum CBETONIOOUBBIX,
TEHENIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHMI, CBETOINIOOMBBIE, TEHENIOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTeHUS, repOapuu U KOJUIEKIIUN TEIUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUH, Uydesa MTUIl U 3Bepei, repdbapuu
pacTeHuil, OTHOCSIIMXCA K TUrpopuram, kcepoduram, Me3opuram, KOMHATHbBIE
pacTeHMs JaHHBIX TPYIIN, KOJUICKIIUHA >KUBOTHBIX, OOUTAIONIUX B Pa3HbIX cpeaax,
repOapu M KOJUIEKIIMM pACTEHUW U IKUMBOTHBIX, OOJaJAONIMX YepTaMu
MPHUCTIOCOOJICHHOCTH K CE30HHBIM H3MEHEHUSM YCJIOBHM JKHM3HHU, TepOapuu u
KOJUTCKIIMM PACTCHWA W KUBOTHBIX PA3IMYHBIX KU3HCHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTHYECKUX B3aUMOJICUCTBUSX.

JlabopatopHass pabora «BblsBiIeHHME NTPUCIOCOOJCHUN OPraHU3MOB K
BIIMSIHUIO CBETa».

JlabopaTopHass pabGora «BbIsiBIeHHE MPUCIOCOOJICHUN OPraHU3MOB K
BIIUSTHUIO TEMIIEPATypPhI».

JlabopaTopHasi padora «AHAaTOMHYECKHE OCOOCHHOCTH pACTCHHH U3
Pa3HBIX MECT OOUTAHUA.

Tema 8. Ikos10rusi BUA0B ¥ NOMYJISIIM A

OKOJIOTUYECKHE  XApaKTePUCTUKU  MOMYJISALHH. [Monynauust  Kak
Ouosornyeckas cucreMma. Pob HEOHOPOMHOCTH Cpefibl, (PU3NUECKUX OapbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (JOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyiasiuuid. OCHOBHBIE MOKa3aTead MOMYJISLUMU: YHUCIEHHOCTh, IJIOTHOCTb,



BO3pacTHAasi W II0JOBasg CTPYKTYpa, pOXKIAAEMOCTb, MPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALIUSI.

DKoJIoruyeckasi CTpykrypa nomyssinuu. OIeHKa YUCIECHHOCTH MOIMYJISLUH.
JIlnvHamuKka monyisAanuu U €€ perysanusa. buoTuduecknii mOTEeHHHan MOMYJISIINAH.
MoaenvpoBanue TMHAMHUKH ONyJIsiivU. KpuBble pocTa YMCIEHHOCTH OIS,
KpuBble BbDKMBaHUsA. Perynsiiys YUCICHHOCTH MOMYJSLUNA: poiib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIINX OT IUIOTHOCTH. JKOJIOTMUYECKUE CTPATETUU BUAOB (I- U
K-cTparerun).

[Tonsitue 00 sKonormyeckoil Humie Buaa. MecrooOutanue. MHoromepHas
Mozenp 3Kkoimormdeckon Humm Jk.JM. XarumHcona. Pasmepsl skonornueckou
Hud. [loreHunanbHas U peanu30BaHHAS HUILLIH.

Bun kak cucrema mnomynsuuid. Apeansl BUAOB. BHIBI M HMX JKU3HECHHBIE
CTpaTeru. JKOJOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TMOBEAECHUS W MUIpPAIMi KUBOTHBIX. buosorunueckue
VWHBAa3UU YY>KEPOJIHBIX BUIOB.

JdemoHcTpanuu

[Toprper: Hdx. . XaT4nHCOH.

Tabmuiel M cxembl: «IKOJOTMYECKUE XapaKTEPUCTUKU TOMYJISIIUN,
«IIpocTpaHcTBeHHass  CTpyKTypa HOmyasinun», «Bo3pacTHble  mUpaMuIbl
nonyanun», «CKOpPOCTb  3aCENIEHUs] IMOBEPXHOCTH  3€MIIM  Pa3JIUYHBIMU
opranuzmammny», «Mogenp 3xonornueckor Humu Jx. M. XaTuyuacoHay.

O6opynoBaHue: repOapuu pacTEHUM, KOJIJICKIIUHN YKUBOTHBIX.

JlabopaTtopuas  paGora  «llpucmocobneHuss ceMsH pacTeHHH K
PaCCEIECHUIO».

Tema 9. Ikos10rus1 CO00IECTB. IKOJOIHYECKHE CUCTEMBbI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBs3u MEXIy
OpraHU3MaMH B OMOILIEHO3E.

Okocuctema kKak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHW3MOB B JKOCHUCTEME: MPOJIYLEHThl, KOHCYMEHTBI, PEAYLICHTHI.
Tpodbuueckne ypoBHH. Tpoduyeckue menu u cetu. AOMOTHUECKHE OJIOKU
skocucteMm. [TouBbl U WiTbl B 3k0ocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUH
B DKOCHCTEME.

OcHOBHBIE  TIOKa3zaTelnu  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MUPAMUIBI UUCEI, OMOMACCHI U YHEPTHH.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpouxu. Dnykmyayuu.
HamnpaBnenHsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCMM W HMX MPUYUHBI. AHTPOIOr€HHbIE BO3JEUCTBUS Ha
cykneccuu. Knnmakcuoe coob6miectBo. buopasnoobpasue u moaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOILIECTB.



[Ipupoanbie 3KOCUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocucmembl Mopeli u
oKeano8. Ixocucmemvl MyHOp, 1€CO8, Cmenell, NyCMblHb.

AHTpPONIOTEHHBIE 3KOCUCTEMBI. Arpo3skocucTtema. ArporeHo3. Paznnuuns
MEXTy aHTPOITOTCHHBIMA U TIPUPOTHBIMHA SKOCHCTEMAMH.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opojckas
dnopa u dayna. CunanTponuzanusi Topojckoil (ayHbl. buonoruueckoe wu
XO03STUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (POPMUPOBAHHUS OCHOBHBIX B3aUMOJICUCTBUN OpPraHU3MOB B
sKkocuctemax. Ponb kackaonozo sgghexma u 8uU008-30UpPuUKaAmMopos (Kiouesvix
6U008) 6 yHKYUoHUposanuu sxocucmem. IlepeHOC IHEPTUU U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIYJISILIUN U YKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3JICHCTBUH.

Mexanusmul 8030eticmeus 3aepA3HeHUll pPA3HbIX munoe Ha
CcyOOpP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHEeCKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMBUS.
Metoa0510rusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOT€HHBIX SKOCUCTEM.

JdemoHcTpanumn
[Toptper: A. Ix. Tencnu.
Tabmuupt 1 cxembl:  «CTpykrypa  OuoneHoza»,  «JDKocHCTeMa

IIUPOKOJIUCTBEHHOI0 Jiecay, «IKOCUCTeMa XBOMHOTO jeca», «DyHKIIMOHATbHbIC
IPpyNIbl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B JKOCHCTEMEY,
«Jenu nuranus (macTOMIIHAS, TETPUTHAS)», «DKOJIOTHUECKasT MUPaMHIa YUCEID,
«IKOJOTHYECKasi MUpaMujia OMoMacchly», «IKOJOTHUECKas MUpaMujia SHEPrUn»,
«O0pazoBanue 6onotay, «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapay, «JKOCUCTEMa 03epay», «ArpoleHo3», «KpyroBopoT BellecTB M MOTOK
SHEPTUU B arporieHo3ey, «[Ipumeps ypOodKOCUCTEM.

O6opynoBanue: repbapun pacTeHUN, KOJUIEKITUN HACEKOMBIX, Yy4delia MTHIl |
3Bepel, repOapuu KyJbTYPHBIX U JUKOPACTYIIUX PACTCHUHN, aKBAPUYM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypo0dKOCUCTEMBI».

JladbopaTopHass pabGora «l3yueHune pazHOOOpa3us MENKUX MOYBEHHBIX
YJIIEHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKypeHusi «IKCKYpCHsl B TUIMYHBIN OuoreoreHo3 (B AyOpaBy, Oepe3HSK,
€JIbHUK, Ha CyXO/I0JIbHBIN WM MTOMMEHHBIN JYT, 03€p0, O0JI0TO)».

IKeKypeusi «DKCKypcUs B arpodKocUCTeMy (Ha TMoje WIW B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buochepa — obmemnanerapuass o0ojiouka 3eMJIHM, TJ€ CYIIECTBYET WU
CyILLeCTBOBaJa >KM3Hb. Pa3zBuTue npeacraBieHuii o ouochepe B Tpyaax . 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. O6nactu ouochepst u e€ cocran. XKuboe
BelecTBO Ouocdepsl 1 ero PyHKIHH.

3aKOHOMEpPHOCTH cyliecTBoBaHusi omocdeprl. OcobeHHOCTH OHMOCcPephl Kak
rJ100aJIbHOM 3KOcUCTEMBI. J[MHaMHuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl
BEIIECTB U OMOreOXMMHUYECKHE IUKJIBI (Yriiepoja, a30Ta). PUTMUYHOCTD SIBIEHMIM
B Onocdepe.

3oHanbHOCTh Omocdeprl. Ilonarne o Omome. OCHOBHBIC OHOMBI CYIIH:
TYH/pa, XBOUHBIE JIeca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE Jieca, CTEIU, CABAHHBI,
MYCTBIHU, TPOTIMYECKUE JIECa, BBICOKOTOPhs. KiuMar, pacCTUTENbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KHUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIINANA U
ounocdepHbIX PyHKIUH.

JdemoHcTpauumn

[Toptpetsi: B. 1. Bepuaackuii, 9. 3rocc.

Tabmuter 1 cxembl: «['eocdepsr 3emmn», «KpyroBopor azora B mpupoje»,
«KpyroBopot yriepoga B mpupone», «KpyroBopor kuciopoaa B HOPHUPOILH,
«Kpyrosopot Boabl B mpupozae», «OcHOBHbIe OMOMBI cyminy, «Knumatuueckue
nosica 3emin», «Tynapay», «Taira», «Cmemannbiid jiecy, «IIIUpOKOIMCTBEHHBIN
nec», «Crenby», «CaBanHay, «[lycTeiHa», « Tponmyueckuid ecy.

OGopynoBaHue: repbapuu pacTEHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpyxka0IIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX NpHYUHBL. Bo3aelcTBue deloBeKa Ha
ouochepy. 3arpssHeHue BoO3AYyMIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHune kiumara.

AHTpPONIOT€HHOE BO3JICMCTBUE HA PACTUTENbHBIA U KUBOTHBIA Mup. OxpaHa
pPaCTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl HPHUPOBI.
Kpacueie kHuru. OcobGo oxpansembie mpupojanbie Tepputopun (OOIIT).
boranuyeckue cajpl ¥ 300JI0FMYECKUE TTApKU.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSI UEIOBEUECTBA U IPUPOIBI.
PaumonanbHOe  MPUPONONONIB30BAaHUE M COXpAHEHHE  OHMOJIOrMYECKOro
pazHooOpasust 3emun. OOIIKME 3aKOHOMEPHOCTH TJI00ATBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOT O KPU3HCA U €T'0 BEPOSITHBIE MOCIIEACTBUSI.

Pa3Butne METO/IOB MOHUTOPUHIA PpAa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle ucciedosanusi nepexooa K pecypcocbepezaroweti u
KOHKYPeHmocnocobHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvie ungopmayuonnvie cucmemsl, obecneuusarowue O00CMyn K
uHgopmayuu NO  COCMOAHUIO OMOENbHbIX 6U008 U IKocucmem. (OcHOBbI



9Kopeabunumayuu Kocucmem U cnocooos 060pvoObLl ¢ OUONOBPEHCOCHUSMU.
Pexoncmpykyusa mopckux u HazemHwix IKOCUCTEM.

JdemoHcTpanuu

Tabmuupl u  cxeMmbl:  «3arpsi3HEHHE  aTMoc(epbl»,  «3arpsi3HEHHE
ruapocdepb», «3arpsizHeHue nouBbl», «llapHukoBblii  APdexT», «Ocobdo
OXpaHsieMble MPUPOJHBIE TEPPUTOPUIY, «MOJIETN YIPABIIEMOIO MUPAY.
Ob6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTCHUM M KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHON KHUTH pErnoHa.



IVIAHUPYEMBIE PE3YJIbBTATbBI OCBOEHMUS ITPOTI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
00yJaromMMUMHUCS TPOrpaMM CpeaHero oO0Imero oOpa3oBaHUsS: JIMYHOCTHEIC,
METaInpeMETHbIEC U MPEIMETHBIE.

B cTpykType MMYHOCTHBIX PE3yIbTaTOB OCBOSHUS MPOrPaMMBbI MO OUOJIOTUHU
BBIJICJICHBI CJIEAYIONIUE COCTABIIAIONIME: OCO3HAHUE O0YUYaIOIIUMUCS POCCHICKOM
rPaXIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINPENENCHUIO, Haluyue Mmomusayuy K OOydeHHI0  OHOJIOruy,
yenenanpaegiennoe paszeumue BHYTPEHHUX YOEXKIEHUN JUMYHOCTH HA OCHOBE
KIIFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAAUIMN pa3BUTUS OHOIIOTHYECKOTO
3HAHUSI, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIHNXCA PYKOBOJICTBOBATHCS B CBOEH
JESATETbHOCTU I1[€HHOCTHO-CMBICTIOBBIMU ~ YCTAHOBKAMH, NPUCYIIUMU CHUCTEME
OMOJOrMYeckoro  0oOpa3OBaHMS, Haluyue  NPABOCOZHAHUS — DKOJIOTMYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KUZHEHHBIC TUIAHBI.

JIM4HOCTHBIE Pe3yIbTaThl OCBOSHUS MPOTPAMMBI 0 OMOJIOTUU JTOCTHTAOTCS
B EIUHCTBE Y4YEOHOM M BOCIHUTATEIBHON JEATEIHBHOCTH B COOTBETCTBUU C
TPaIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, HCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBWIAMU U HOpPMaMH
MOBEJCHHUSI W CIIOCOOCTBYIOT TIPOIECCaM CaMOITO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUS, Pa3BUTHUS BHYTPEHHEH TMO3UIUMU JIMYHOCTU, MATPUOTH3MA U
YBKECHHUS K 3aKOHY M IPABOIOPSAAKY, YEIOBEKY TpyAa U CTaplIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XEHUsS, OEpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAHIO H
TpaJULUsIM MHOTOHAIIMOHAJIBbHOrO Hapoaa Poccuiickon Penepanuu, Npupoie U
OKpYXKarolIeH cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS Yy4yeOHoro mpeaMera «buomorus»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTh O0YUYAIOIIUXCS PYKOBOJICTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEH MO3ULUEN JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJICHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IEHHOCTSIM POCCHMCKOro OOIIECTBa, PACHIMPEHHUE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTA B MPOLIECCE peain3allii OCHOBHBIX HaIpPaBICHUN
BOCIIUTATENIbHOU JIEATEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMU 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOTI'O WiI€Ha POCCUIICKOI0 OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OO0S3aHHOCTEH, YyBa)KCHHE
3aKOHA W MIPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHON TBOPUYECKOW [IESITEIbHOCTH TIPU CO3JAAHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX W TO3HABATEIbHBIX 3aJlay, BBHIMOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOrMU B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEIIOBEKA M COBPEMEHHOI'0 00IIEeCTBa;

FOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOU JIEITENBHOCTH;

2) NaTPUOTUYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOH UJICHTUYHOCTH,
NIaTPUOTH3MA, YBAXKEHUS K CBOEMY HaApOAy, YYBCTBA OTBETCTBEHHOCTH II€pE.
Ponunoiu, ropmoctu 3a cBOW Kpad, CBOK PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIIUIOE U HACTOSAIIEE MHOTOHAIMOHAILHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K IIPUPOAHOMY HACJIEAUIO U IMAMATHUKAM IPUPOJBIL,
JNOCTHXKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIQJ POCCHUHCKAX YYEHBIX B CTAHOBJIICHHE W
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOTMU B TO3HAHUU 3aKOHOB
IPUPO/IbI, B dKU3HU YEJIOBEKA M COBPEMEHHOI'0 00I1IEeCTBA;

ujeiiHas yOeXKIE€HHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 Cy/b0Yy;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HAaHME JYXOBHBIX LIEHHOCTENW POCCUNCKOrO HAPO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HAaHHE JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYUBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOT'O TMPHHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMHu HaposioB Poccuu;

4) 3cTEeTUYEeCKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOrO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUN;

IIOHMMaHUE SMOLMOHAIIBHOIO BO3AECUCTBHUS ;KUBOU PUPOJIBI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMIICHUE
MIPOSIBIISITH KAYECTBA TBOPYECKOM JTUYHOCTH;

5) ¢usnyeckoro Bocnutanus, GOpMHPOBAHHMSA KYJbTYPbl 310POBbS H
IMOLUMOHAJIBHOIO 0JIArONOJIYy YU

NOHMMaHUE U peanu3alnus 370pOBOro U 0Oe30macHoro obpasa >KU3HH
(3mopoBO€  TUTaHHWE, COOJIIOJEHHWE TUTHEHUYECKUX TPaBUI U HOPM,
cOaaHCUPOBAHHBIM pPEXUM 3aHATUM U OTAbIXa, peryiaspHas ¢usndeckas



AKTUBHOCTB), OEPEKHOr0, OTBETCTBEHHOI'O U KOMIIETEHTHOIO OTHOIICHUS K
COOCTBEHHOMY (hPM3HUECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHMMAaHHE 1EHHOCTU TMPaBWI WHAUBUAYAIBHOIO M  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHUE TMOCIEJICTBUN M HEMPUSATHUS BPEAHBIX NMPUBBIUEK (YMOTpPEOJICHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

6) Tpy10BOIr0 BOCIUTAHMS:

TOTOBHOCTh K TPYly, OCO3HAHUE IIEHHOCTH MacTepPCTBAa, TPYA0JI00HUE;

TOTOBHOCTh K AKTUBHOM JESTEIHHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOATEJIHHO
BBITIOJIHATH TaKyIO JAESTEIbHOCTD;

UHTEpEeC K paznuHbiM cepam mpodeccroHaabHON AeATeTLHOCTU, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud U Peau30BbIBATH
COOCTBEHHbIE KU3HEHHbIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHI0O M CaMOOOpPa30BaHHMIO Ha
MPOTS)KEHUU BCEN KU3HU,

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HMCTOYHUKY
YKWA3HU HA 3eMJI€, OCHOBE €€ CYIIIECTBOBAHMS;

MOBBIIIIEHUE YPOBHS DKOJIOTUYECKOW KYJIbTYphI: TPUOOPETECHUE OIbITa
IUIAHUPOBAHUSI TMOCTYNKOB W OLEHKM WX BO3MOXHBIX [MOCIEACTBUMA s
OKPY’KAIOIIEH CPEBI;

OCO3HAHUE TJI100AILHOIO XapakTepa SKOJIOTMYECKUX MPOoOJIeM W MyTeu ux
pernieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble MNpPU HU3YYECHUH OHOJIOTHH
3HAHWSI W YMEHUS TPU PEIICHHH TpoOJieM, CBS3aHHBIX C PaAlMOHAIBHBIM
OPUPOJIONONIIB30BAHMEM  (COONIOJICHHE  MpaBWI  TOBEICHUS B  MPUPOJIE,
HAIIPaBJICHHBIX Ha COXPAHEHUE pPABHOBECUSI B DJKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCHUCTEM, OHochephl);

AKTUBHOE  HENPHUATHUE JCUCTBHM, NPUHOCAIIMX BPEd  OKPYXKaroLEH
OPUPOJHON cpelie, YMEHHE NPOTrHO3UPOBATH HEOIAroNpUSTHBIE IKOJOTUUECKHUE
NOCJIEICTBUS NMPEANIPUHUMAEMBIX IEUCTBUI U MIPEAOTBPAIIATh UX;

HAJIU4ME Pa3BUTOrO SKOJOTHUYECKOIO MBIIUICHUS, 3KOJIOTHYECKOU KYIbTYPBbI,
OTbITA NEATEeNbHOCTU AKOJIOTMYECKOM HAIPaBJIEHHOCTH, yMEHUS
PYKOBOACTBOBATbCA MMM B IO3HABATEIBbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPaKTHKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOUN AEATEIIbHOCTH SKOJIOTHUECKON
HAIIPaBJIEHHOCTHY;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:



c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JHAJIOre
KYJIbTYP, CIIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MECTA B IMOJIUKYIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIIbCKOW KYJIbTYpbl KaK CpEICTBA
B3aUMOJICCTBUSI MEXY JIFOJbMU U TTO3HAHUS MUPA;

NMOHMMaHKE cCrenuduKd OHOJOTMM KaK HayKH, OCO3HaHHMS €€ polu B
(GbOpMHUPOBAaHUN PAITMOHAIBPHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUU IICJIOCTHOIO
npeAcTaBieHUus 00 OKpYXKalollleM MUPE KaK O €IMHCTBE MPUPOJbI, YEIOBEKa U
o0lllecTBa, B TO3HAHWU TPHUPOJIHBIX 3aKOHOMEPHOCTEH M pEHIeHUU MpolIeM
COXpaHEHUsI IPUPOTHOTO PABHOBECHS,

yOSKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JUISI COBPEMEHHOHN ITUBHIIM3AIINHN:
o0OecrieueHusi HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3/IJaHUE TEPCIEKTUBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX  peliaTh  pPecypcHble  MPOOJEMBI  Pa3BUTHUS
YeJIOBEYECTBA, MTOMCKA MYTEeW BhIXOJIa M3 III00ATBHBIX AKOJOTHUECKUX MPOOIeM U
o0ecrieueHus1 Mepexoja K  yCTOMUMBOMY  Pa3BUTUIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO MPHUPOIHBIX pPEecypcoB U (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHHUHW OMOJOTMYECKMX 3HAHMH B IEIAX
MOBBIIIEHUSI OOLIEH KYJIbTYphl, €CTECTBEHHO-HAYyYHON T'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAILHOW IPaMOTHOCTU oOydarommxcs, (GopMupyeMoi
IPU U3y4EeHUU OUOJIOTHH;

MMOHMMAHUE CYIIHOCTA METOJOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTHU HCIOIb30BaTh TNOJy4aeMble 3HAHWSI [JIs aHajdu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOIIEro MUpa U MPOUCXOAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKJIIOUYCHHUS Ha OCHOBE HAay4yHBIX (PaKTOB u
VMEIOIIUXCS JAHHBIX C LEJIbIO MTOJTYYEHHS IOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITENILHO HKCITOIB30BaTh OMOJIOTMYECKHE 3HAHHUS IS
pernieHus npoodyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAaHME IIEHHOCTM HAYYHOM JESTEIIbHOCTH, TOTOBHOCTH OCYILECTBJISATH
IIPOEKTHYIO M UCCIEA0BATENBCKYIO IEITEIbHOCTh MHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oOBaHUIO U
caM0o00Opa30BaHUI0, K AKTUBHOMY IIOJIYYEHHMIO HOBBIX 3HAHMN MO OHOJOTMH B
COOTBETCTBHH C )KM3HCHHBIMH MOTPEOHOCTSIMH.

METAIIPEIAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHHS ydeOHOTo mpeamera «buomorus»
BKJIFOYAIOT: 3HAYMMbBIC i1  (OPMUPOBAHWS MHUPOBO33PCHUS OOYUAIONMTUXCS
MEXIUCIUILUIMHAPHBIE (MEXKIPEIMETHBIC) OOICHAYYHbIC MOHSITHS, OTPaKAIOIIUE
I[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHeluPuKy METOJ0B ITO3HAHUS,



UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, DHEPTHUs, SIBICHHE, MPOIIECC,
CHUCTeMa, HayYHbIH (DaKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIeOBaHNe,  HAOJIOJICHWE,  M3MEpPEHHE, OKCIEPUMEHT U JApYrue);
yHUBEpCallbHble yueOHble JeucTBUS (TIO3HABATEIbHbIE, KOMMYHUKATUBHEBIE,

PErYJISTUBHBIE), o0ecreynBaroIme (dbopmHpoBaHue (GyHKLIMOHAIBHOM
IPaMOTHOCTH M  COLMAJIbHONW KOMIIETEHIIMM OOYy4arouIuxcs; CIOCOOHOCTh
oOy4Jaromuxcs UCITIOJIB30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHUA U  yHUBEpPCAJIbHbIE y4dyeOHblE JEWCTBHUS B
II03HABATEJILHON U COLIMATILHOU MPAKTHUKE.

B pesynprate wu3ydyeHus OHOJOTMM Ha YPOBHE CpEIHEro OOILEero
oOpa3zoBanust y oOywatomerocs OyayT cGhOpPMHUPOBAHBI TO3HABATEIHHBIE
YHUBEpCAJIbHbIE yUeOHbIE 1EMCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHbIE YUeOHbIE
JNEUCTBUSI, PETYJIATUBHBIE YHUBEpPCAIbHbIE Y4eOHblE€ [JEHCTBUS, COBMECTHAas
JESITENbHOCTb.

MeranpeMeTHbIE PE3YJIbTATBl OCBOCHMSI MPOrpaMMbl CPEIHErO0 OOIIEro
00pa30BaHus TOJIKHBI OTPaXXaTh:

OsBaagenne YHHMBEpPCAJIbHBIMH y4eOHBIMHU NO3HABATEIbHBIMH
AeCTBUAMMU:

1) 6a3oBbIe JJOTHYECKHE TEHCTBUS:

CaMOCTOATENbHO  (OPMYJNHMpPOBAaTH W AKTyaJlIM3UpOBaThb  MpoOJiEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOEHUM 3HAHWN NPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, CUHTE3a, CpaBHEHUSI, KilacCU(pUKauu, 0000I1eHHs ), PACKPBIBATH CMBICT
OMOJOTUYECKUX MOHATUM (BBIAETATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATH
CBSI3M C APYTUMU NOHATUAMH);

ONpEeAeNATh LEIU JEATEIbHOCTH, 3aJaBas NapamMeTpbl W KPUTEPUH HUX
JOCTUKEHHUS, COOTHOCUTD PE3YJIbTATHI ACSITEIILHOCTH C OCTABJIEHHBIMU LEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS ISl OObsICHEHUSI (DAKTOB U SIBJICHUI
KUBOU IPUPOJIBI;

CTPOUTH JIOTMYECKHE PACCYXAEHUS (MHAYKTUBHbBIE, JEAyKTUBHBIE, IIO
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W NPOTHBOPEUYHUS B PaccMaTpHBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATh BBIBOABI U 3aKIIOUCHMUS;

NPUMEHSATh CXEMHO-MOJIENIbHBIE cpeAcTBa AN IPENCTaBICHUS
CYLIECTBEHHBIX CBSI3€M M OTHOIICHHWH B M3y4aeMbIX OMOJIOrMYECKHX OOBEKTax, a
TAaKK€  NPOTUBOPEYMH  Pa3HOrO0  poOJa,  BBIABICHHBIX B Pa3JIMYHBIX
MH(POPMALMOHHBIX HCTOYHUKAX;

pa3palatrbiBaTh IUIAaH pElICHUs MPOOJIEMbl ¢ YYETOM aHalIM3a UMEIOLIUXCA
MaTepHAIBHBIX U HEMAaTEpUAIbHBIX PECYPCOB;



BHOCUTH KOPPEKTHUBBI B JIEITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LeJIIM, OLIEHUBATh PUCKU MOCIEICTBUMN JAEATEIbHOCTH;

KOOPAMHUPOBATb U  BBINOJHATH PpabOTy B  YCIOBUSAX  peajbHOroO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIIEHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHUE IEHCTBHS:

BJIa/IETh HAaBbIKAMU y4€OHO-UCCIIEIOBATENIbCKON U MMPOEKTHOM AESITebHOCTH,
HaBbIKAMHU  pa3pelieHus: npodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY TOMCKY METO/IOB PEUICHUS] TPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIIOJIb30BaTh pAa3WYHbIE BUABI JIECATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HaHMSI, €ro HWHTEpPHpETalMH, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Y4E€OHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUN YUYE€OHBIX U COLIUAIBHBIX IPOEKTOB;

(opMupOBaTh HAYYHBIH THUI MBIIUICHUS, BIaJeTh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU NOHATUSIMU U METO/IAMU;

CTaBUTh M (OpMyaupoBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTeIbHOMN
JESITENbHOCTH U )KU3HEHHBIX CUTYalINAX;

BBISIBJISITh [IPUYMHHO-CJIEJACTBEHHBIE CBSI3M W aKTyallM3MpOBaTh 3ajaady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThl IS J10Ka3aTelibCTBa
CBOMX YTBEP)KIICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBaTh IONYYEHHbIE B XOJI€ PELIECHUS 3aJaud pe3yJbTaThl,
KPUTUYECKN OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OILIEHKY HOBBIM CUTYyalUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT;

OCYILIECTBIATh LEJICHANIPABJICHHBIN MOUCK IEPEHOCa CPENCTB U CIOCOOOB
JeMCTBUSI B MPO(PECCHOHANBHYIO CPENy;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATENIbHYI0 U MPAKTHUYECKYI0 00JacTH
KU3ZHENEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTell;

BBIIBUT'aTh HOBBIE UJEH, MPEIIaraTb OPUTMHAIBHBIE MMOAXOJbl U PELICHMUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PELICHUS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHMKAX MHPOpPMAIMH (TEKCTe y4EOHOT O
nocoOus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTHUECKHX CJOBapsAX U
CIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTEepHETE), aHaIU3UpPOBATh
MH(POpPMAIUIO pa3INYHbIX BUAOB U (POPM IpEACTaBICHUS, KPUTUUECKU OLICHUBATh
€€ JT0OCTOBEPHOCTh U HEITPOTHUBOPEYUBOCT;



(dbopMyIHpoOBaTh 3aMpOChl U MPUMEHSITh PA3IMYHBIE METObI MPHU MOUCKE U
orbope Omonornueckoit mHMOpPMALMK, HEOOXOIUMOM Il BHITTOJHEHUS YIEOHBIX
3ajady;

OpUOOpPETaTh ONBIT MCIOIB30BAHHUS HH(POPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMaNbHYIO  (OpMY  TNpEACTaBICHUS
Ounonornyeckor nHpopmauu (cxembl, rpaduKku, IUarpaMmsbl, TaOIULbI, PUCYHKU
H Apyroe);

UCMOJb30BaTh HAay4yHbIH $3bIK B KayecTBE CpeACTBa IpU pabore ¢
Ouonornyeckor HWHPOpMAIMEH: TPUMEHSATh XHUMHUYECKue, (Qusnyeckue u
MaTEeMaTUYECKHUE 3HAKKM U CUMBOJIBL, (OpMysbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CMMBOJHUYECKHE  CPEACTBA
HATJISTHOCTH;

BJaJeTh  HABBIKAMU  pACMO3HABaHWS W 3allUThl  WH(OpMaLUH,
UH(POPMAIIMOHHON 0€30MacHOCTH JTUYHOCTH.

OBJaieHUe YHUBEPCAJbLHBIMU KOMMYHUKATHBHBIMY /1I€CTBUSIMM:

1) o6menmue:

OCYULIECTBJISITh KOMMYHUKAILIMH BO BCEX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JUCKYCCHUU MO CYIIECTBY OOCYX/IaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKICHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeajiaraeMoi
3aJlauM, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUN JPYIUX yYaCTHUKOB
JManora Wil JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CPEACTBA OOILEHUS, MOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CUTYyaluH,
YMETbh CMATYaTh KOH(QIMKTHI U BECTH MEPETOBOPHI;

BJAJETh PA3JMYHBIMU CIIOCOOaMHM OOUIEHUS U B3aWMOJECHCTBHUSA, MOHUMATh
HaMEPEeHUs JPYTuX JIOJEH, MPOSBIATh YBAXKUTEILHOE OTHOLIEHUE K COOECEAHUKY
U B KOPpEKTHOU (hopme GOopMyITHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJNICTB.

2) coBMeCTHAs eITeJIbHOCTh:

MOHUMATh M HCIOJIBH30BaTh MPEUMYIIECTBA KOMAHIHON M WHIAMBHUAYaJIbHOM
paboOTHI MPH PEIICHHH OMOJIOTHYSCKOM MPOOIEeMbI, 000CHOBBIBATh HEOOXOAUMOCTD
OPUMEHEHUS TPYNIOBBIX (POPM B3aUMOAECHCTBUS NIPU PELICHUN y4eOHOU 3a1a4u;

BBIOMpATh TEMATUKYy M METOJIbI COBMECTHBIX JIEUCTBHM C Y4y€TOM OOIIUX
MUHTEPECOB U BO3MOYKHOCTEMN Ka)10T0 YieHa KOJIJIEKTHBA;

OpUHUMATh LEIM  COBMECTHOM  JESTENIbHOCTH, OpTraHU30BbIBAaTH U
KOOPJMHUPOBATh JEUCTBUS TO €€ JOCTH)KEHHIO: COCTaBJIATh IUIAH JIEUCTBUA,



pacupenensTh poi ¢ YYETOM MHEHHUM Y4YaCTHHUKOB, OOCYXJaTh pe3yibTaThl
COBMECTHOH paboTHI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJA M KaXJIOr0 yYaCTHMKAa KOMaHJIbI B
o0l pe3yabTar 1o pa3paboTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE TIPOEKThI, OLEHHWBATh HAEHU C IMO3UIMU HOBU3HBI,
OpPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIITh TMO3UTUBHOE CTPATErMYECKOE IMOBEACHHE B PA3JIUYHBIX
CUTYaLUSIX, IPOSABIIATh TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

OBJy1aJieHNE YHMBEPCAJIbHBIMH PeryJIsTHBHBIMH 1eCTBUAMMU:

1) camoopranu3anusi:

UCTOJIb30BaTh OHOJOTMYECKHE 3HAHUS JJI1 BBIABICHUS MpoOOJeM M HX
pElIeHHs] B )KU3HEHHBIX U YY€OHbIX CUTYalUsIX;

BbIOMpaTh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIEJEBbIE M CMBICIOBBIE
YCTAaHOBKHU B CBOMX JCHCTBHAX M NOCTYIIKAX MO OTHOIICHWIO K XUBOW IPUPOJIE,
CBOEMY 3JI0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSITETIBHO OCYLIECTBIIATH IO3HABATEIBHYIO JIESITENBHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOMN
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJILHO  COCTABJISITH IUIAH PELICHHA NpoOJeMbl €  YYETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U IIPEATOUTECHUM;

JaBaTh OLICHKY HOBBIM CUTYyaILUsIM;

paciupsTh paMKU y4eOHOI0 IIpeIMeTa Ha OCHOBE JIMUHBIX MPEINOUTEHU;

JIeJIaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaThb OTBETCTBEHHOCTH
3a pELLICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM HpyIHMLIUU B
pasHBIX O0JIACTAX 3HAHWM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTEeNbHBIN U
KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYAalMsIM, BHOCUTb KOPPEKTUBBI B JIEATEIHLHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJa/JE€Th  HABbIKAMU  IIO3HABATEJIbHOM  pediaexkcuu Kak  OCO3HaHUs
COBEPINAEMBIX JEHWCTBHUM M MBICIUTEIBHBIX IIPOLECCOB, HX pE3YyJbTaTOB M
OCHOBaHUI, UCHOJIb30BaTh MPUEMBI pedIeKCUN AJIs OLEHKH CHUTYyalllH, BhIOOpa
BEPHOI'O PELICHNS;

YMETh OLICHUBAaTh PUCKUM W CBOEBPEMEHHO IIPUHUMATh PEIIEHUS IO HX
CHIDKEHHUIO;

OPUHUMAaTh MOTHBBI W apryMEHTBhl JPYIMX I@pU AaHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;



3) npuHsTHE CeOsl ¥ IPYTHUX:
NPUHUMATH ce0sl, TOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;
IIPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX IPU AaHAIU3E PE3YIbTAaTOB
NEATEIBbHOCTH;
NpU3HABaTh CBOE MPAaBO U MPABO APYIHX HA OIIKUOKH;
pa3BUBATH CIIOCOOHOCTH NOHUMATh MUP € MO3UIMH JPYTOro YeJIoBeKa.
HNPEIMETHBIE PE3YJIBTATBI

[IpeameTHble pe3yNbTaThl OCBOCHHS COJEpKaHHUS Y4eOHOro mpeaMera
«buonorusi» Ha yrayOnEéHHOM YpOBHE OpPHEHTHPOBAHBI Ha OOCCIICUCHHE
npopunbHOro  o0ydeHus  oOywarommxcs  Ouonormu. OHH  BKIIIOYAIOT:
cnenuuyeckue s OMOJOruKu Hay4yHble 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUI 1O
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOoOPa30BaHUIO 3HAHUM, BUJIBI JEATEIBHOCTH IO
MOJTYYCHHUIO HOBBIX 3HAHWUW M UX MPUMEHCHHIO B PA3JIMYHBIX YY€OHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX cuTyanusax. l[IpenmerHsie pe3ynbTaThl MPEACTABICHBI MO
rojilamMm U3y4eHusl.

[IpeamerHbie pe3ynbTaThl OCBOCHUS yueOHoro npenmera «buosnorus» B 10
K1acce JOKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJM OUOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OpPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI U  PEHICHHH TMPOOJIEeM  PalMOHAIHHOTO
TIPUPOJIOTIONB30BAHNUSA, O BKIIAJE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Oonooruu;

BJIQJICHUE CHUCTEeMOW OHOJIOTMUECKMX 3HaHUM, KOTOpas BKIJIIOYAeT:
OCHOBOITOJIAraloNue OWOJIOTMYECKUE TEPMHUHBI U TOHATHA (KU3HB, KIIETKA,
OpraHu3M, MeTaboIu3M, TIOMEeocTa3, CaMOPEryJsus, CaMOBOCIIPOHM3BEIEHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTb, POCT U Pa3BUTHE), OUOJIOrMYECKHUE TEOPHUH
(xnerounas Teopus T. l1IBanna, M. lllnetinena, P. BupxoBa, XxpoMocomHas Teopus
HacieactBeHHoct T. Moprana), ywyenus (H. W. BaBunoBa — o wneHrpax
MHOrooOpasusi U1  MPOUCXOXKJEHHUSI  KYJbTYPHBIX  pPAcTeHHil),  3aKOHBI
(emmHOOOpa3us MOTOMKOB NEPBOTO MOKOJEHUS, PaCIICIUICHUS, YACTOTHl T'aMeT,
HE3aBUCUMOro HacienoBaHuss [. MeHgens, TrOMOJOTMYECKUX PSAIOB B
HACJIEICTBEHHOU U3MEHYMBOCTH H. H. Basunoga), MIPUHLIATIBL
(KOMITJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJaMU HAyYHOT'O TMO3HAHUS, HUCIOJIb3yEeMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, HM3MEpPEHHUE,
HaOJIIOICHNE, SKCTICPUMEHT);

YMEHHUE BBIJICTSATh CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKapUOT, OJIHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM 4YHUCJE
OakTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPraHOB M CUCTEM



OpraHOB pACTEHUN, KUBOTHBIX, YEJIOBEKa, IPOLIECCOB KU3HENEITEIbHOCTH,
NPOTEKAIONINX B OPraHU3Max PAcTCHHM, >KMBOTHBIX U YEJIOBEKa, OMOIOTHYECKUX
IpoIIecCOB: OOMeHa BeliecTB (MeTadonu3M), MpeBpaIieHusl YHEPTuu, OpoKeHus,
aBTOTPO(HOIO U rerepoTpoHOro TUIIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3A,
MUTO3a, MeH03a, raMeToreHe3a, SMOpPUOreHe3a, MoCTAIMOPHUOHATILHOIO Pa3BUTHS,
pa3MHOXKEHUS,  HUHIAUBUAYAJIbHOI'O  pa3BUTHs  opraHusMa  (OHTOI€HE3a),
B3aMMO/ICHCTBUS F€HOB, F€TEPO3KCa, UCKYCCTBEHHOTO OTOODA;

YMEHUE YCTaHABIMBATh B3aUMOCBSI3M MEXAY OpPraHOMJAMU KIETKH M HUX
(GYHKIMSIMH, CTPOEGHHMEM KIIETOK pa3HbIX TKaHEH W uX (QyHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB y pAacTeHMi, *XMBOTHBIX U YEJIOBEKa M HUX
(GYHKIUSIMH, MEXKIYy CHCTEMaMH OpraHOB M MX (QYHKIMSIMH, MEXAY dSTanamMu
oOMEHa BEIIEeCTB, ATalaMH KJIETOYHOIO IIUKJIa U )KU3HEHHBIX LIUKIJIOB OPraHU3MOB,
sTanamMu 3MOpPUOHAIBHOIO Pa3BUTHUS, T€HOTUNOM U (DEHOTUIIOM, (PEHOTUIIOM U
dbakTOpaMu cpesibl OOUTAHUS;

YMEHHE BBISIBIATH OTJIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEIOBEKa,

YMEHUE MCIOJIb30BATh COOTBETCTBYIOUIME AapryMEHThl, OMOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJMKY Ul JOKa3aTelbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CHUCTEMaTUYECKUX TPy,

yMEHHE peliaTh OMOJIOrHYeCKUE 3a1a4H, BbISBIATh NPUYMHHO-CIIEICTBEHHbIE
CBSI3U MEX]Y UCCIIEAYEMbIMU OMOJIOTUYECKUMH MPOIECCAMU U SIBIICHUAMH, JIENaTh
BBIBO/IbI K IPOIHO3bI HA OCHOBAHMH IOJTYUYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOIHATh JA0OPATOPHBIE U NPAKTUUYECKUE padOThI, COOIIOAATH
npaBWiIa Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIBUTaTh THUIOTE3bl, IMPOBEPSITh HX OSKCIEPUMEHTAIbHBIMU
cpeacTBamMu, (QOpMyIupys Leidb HCCIEIOBAHMS, AaHAJU3UPOBATH IOJTYYCHHbIE
pe3yNbTaThl U JAeNaTh BBIBOBL;

YMEHHE yYacTBOBAaTh B y4e€OHO-UCCIIEIOBATENIbCKON paboTe Mo Ouooruw,
HKOJIOTUU W MEIUIIMHE, MPOBOJUMOM Ha 0a3e MIKOJbHBIX HAy4YHbIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  MOJMYYEHHbIE  pE3yJabTaThl HAa  YYCHUUYECKUX
KOH(EepeHIUSX;

YMEHHUE OLIEHHWBATh STHUYECKHUE AaCHEeKThl COBPEMEHHBIX HCCJIEAOBAHUI B
o0jacTd  OWUOJOTMM M MEIUIUHBI  (KJIOHUPOBaHUE,  HMCKYCCTBEHHOE
OIJIOZIOTBOPEHUE, HANPABIECHHOE M3MEHEHHE I'€HOMa M CO3/1aHHE TPaHCIE€HHBIX
OpraHU3MOB);

yMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyayuiedl mpodeccruoHaabHOM
JeSITeNbHOCTH B 00JaCTH OMOJIOTMH, MEIULIMHBI, OMOTEXHOJIOTHH, BETepUHApUH,
CEJIbCKOTO XO34MCTBa, MUIEBON MPOMBINIIEHHOCTH, YIAyOJsTh MO3HABATEIHHBIH
UHTEpEC, HAIIPaBJICHHbIA HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH npodeccur u



MPOJIOJDKEHUE  OMOJIOTHYECKOr0 O0pa3oBaHUsT B OpPraHU3alMsIX CPEIHEro
npo(deccuoHaIBLHOTO U BRICIIET0 00pa30oBaHUsl.

[IpeamerHbie pe3ynbTaThl OCBOCHUS ydueOHOro mpenmera «buomorusi» B 11
K1acce JOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHMM O MECT€ M PpOJM OWUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBl MHpa, B MO3HAHUM 3aKOHOB MPUPOJBI M PEUICHUH SKOJIOTHMYECKUX
npoOjieM 4YeJIOBEUeCTBA, a TakXke B PEIICHUH BOIPOCOB PAIMOHAIBHOTO
IPUPOJIONIOJIH30BAHMS, U B (POPMUPOBAHUU IIEHHOCTHOIO OTHOILIECHUS K MPHUPOJIE,
OOIIIECTBY, YEIOBEKY, O BKJIAJE POCCHMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHMOJIOTHH,

YMEHHE BJIQJIETh CUCTEMOU OHMOJIOTHYECKUX 3HAHUM, KOTOpas BKJIIOYAET
ONpEeNeHus] W TOHMMAaHHUE CYIIHOCTH OCHOBOIIOJIATAIOIMIUX OHOJIOrMYECKHUX
TEPMUHOB M TOHATUM (BUI, PKOCUCTeMa, Ouocdepa), OMOIOrHUYECKUE TEOPUHU
(aBomrononHas teopust Y. J[apBuHa, CUHTETUYECKasi TEOPUS SBOJIOLNH), YUCHUS
(A. H. CeBepuioBa — 0 yTax U HampaBieHHsX 3Bostonuu, B.M. BepHaackoro — o
o6uocdepe), 3akoHbl (reHeTudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxoacrea K. M. bapa), npasuna (munumyma FO. JluGuxa,
AKOJIOTMUECKON NupaMuibl 3HEpruu), rumnores3bl (runmoreza «vupa PHK» V.
I'unGepra);

yMEHUE  BJAJIETh  OCHOBHBIMM  METOJAAaMH  HAYYHOTO  TO3HAHUS,
UCIIOJIb3yEMbIMU B OMOJIOTUYECKUX UCCIIEIOBAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(onucanue, U3MepeHue, HaOJIOJEHUEe, ASKCIEPUMEHT), CIIOCOOAMU BBISBICHUS U
OIICHKH aHTPOIOT'€HHBIX U3MEHEHUH B MPUPO/JIE;

yMEHUE BBIJCNIATh CYIIECTBEHHbIE NPHU3HAKH: BUIOB, OHOT€OIEHO30B,
AKOCUCTEM H OWochepbl, CTAOWIM3UPYIONMIETO, IBIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT' O ot0opa, aJIONATPUYECKOT O u CHUMITATPUYECKOTO
BUJ1I000pa30BaHUsI, BIUSHUS ABMKYIIUX CUJT DBOJIIOIMU HA T€HO(OH I MOMYJISIIUH,
PUCIIOCOOJICHHOCTH OPTraHU3MOB K cpezie OOMTaHUs, YepelOBaHMs HaIpaBICHUI
ABOJIOLIMH, KPYTOBOPOTA BEUIECTB M MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aUMOCBSI3M MEXKJY MPOIECCAMH HBOIIOLNH,
JBKYIIUMH CUJIAMU aHTPOIIOT€He3a, KOMIIOHEHTAMH Pa3JIMYHBIX HKOCHUCTEM U
MPUCTIOCOOJICHUSMH K HUM OpraHU3MOB;

YMEHUE  BBISBISATH  OTJIMYUTENIbHBIE  MPU3HAKU  JKUBBIX  CHUCTEM,
NPUCIIOCOOJICHHOCTh BUJOB K cpefie oOWTaHUsl, a0MOTUYECKHMX M OMOTHYECKUX
KOMITIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBSI3ed  OpPraHM3MOB B  COOOINECTBAX,
AHTPOIIOI€HHBIX U3MEHEHUN B SKOCUCTEMAX CBOEU MECTHOCTH;

yMEHHE WCIOIb30BaTh COOTBETCTBYIOIIUE AapTyMEHTHI, OMOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JJISI JIOKa3aTeIhCTBa POACTBA OPTraHU3MOB Pa3HBIX



CUCTEMATUYCCKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U Cpebl OOUTaHHUS, CAMHCTBA
YEeIIOBEYECKMX pac, HEOOXOAMMOCTH COXpaHEHHsI MHOrooOpa3usi BHIOB U
AKOCUCTEM KaK yCIIOBUS COCYIIECTBOBAHUS MPUPOJIBI M YETIOBEUECTBA;

yYMEHHUE pelIaTh OMOIOTHIECKHE 3a/1a9H, BBISBIATh MPUYUHHO-CIICICTBCHHBIC
CBSI3U MEX]TY UCCIIETYEMbIMU OMOJIOTHICCKUMH MPOIIECCAMU U SIBICHUSMH, JIEIaTh
BBIBOJIBI ¥ TIPOrHO3BI HA OCHOBAHUH TIOJYYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBIMONHATh JTA0OPATOPHBIE M TPAKTUYECKHUE pPaldOThI, COOIIOJAThH
npaBujia Mpu padboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, IPOBEPATh UX OKCIICPUMCHTAIbLHBIMU
cpenctBamu, GOpMYIHpPYS Ielb HCCIEIO0BaHUS, AHATU3UPOBATH TOJyYEHHBIE
pE3yNbTaThI U JIENIaTh BHIBOJIBI,

YMEHHE YyYacCTBOBATh B y4€OHO-UCCIIEIOBATENIbCKOM paboTe Mo Ouoyioruw,
AKOJIOTUA W MEIUIIMHE, MPOBOJUMON Ha 0a3e HIKOJBHBIX HAay4HBIX OOIIECTB, U
NyOJIMYHO  TIPEACTABIATH  IMOJYYCHHBIE  pE3yJbTaThl HAa  YYCHHICCKUX
KOH(EePEHITUSX;

yYMEHHUE OIEHUBATH THIIOTE3bl M TEOPUU O TIPOUCXOKICHUU JKU3HH, YEIIOBEKA
M YEeJIOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBHIX U CIOCO0aX MperoTBpAIICHUSI
r1o0aabHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyayiied npodeccruoHalbHOU
JEATENHHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTHUH, TTPUPOIOIIOIB30BaAHMS, METUIINHEI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPHUH, CEIIbCKOT'0 XO3SIMCTBA, MHUIIEBON
IPOMBIIICHHOCTH, YIAyOJNsTh TO3HABAaTEIbHBIM WHTEpPEC, HANpPaBJICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYMOIICH  mpodeccm W MPOAOHKCHHE
OMOJIOTHYECKOTO 00pa30BaHUs B OPTaHMU3AIUAX CPEIHETO MPO(PECCHOHAIBLHOTO |
BBICIIIETO O0OPa30BAHMS.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KoJsnyecTBo 4acoB JJIeKTPOHH
bie
(uudposbie
HaumeHnoBaHue pa3iesioB U TeM IpakTHUec DopMBbI IEATEIBHOCTH C
Ne ni/m KonTpoabHbie )
NporpaMmbl Bcero KHe yuyerom PII Bocnutanus
padoThI o0pa3oBare
padoThI
JIbHBIE
pecypchbl
MMOHUMaHUE
crenupuky OMOJIOTUU KakK
HAyKH, OCO3HAHUA €€ POoJu
B dbopmMupoBaHUU
palOHAIBbHOIO0 HAy4YHOI'O
MBIIUICHHUS, CO31aHUU
LEJIOCTHOTO
IIPEICTABIICHUS 00
buonorus xak Hayka 1 POII OKpY’KarolleM MHpE KaK O

€IUHCTBE IPUPOJIBI,
yeJaoBeKka U 00IecTBa, B

MO3HAHUHU IIPUPOIHBIX
3aKOHOMEPHOCTEN 151
pelLIeHun npobiiem
COXpaHEHUsT MOPUPOIHOrO
PaBHOBECHS;

yOSXKIEHHOCTh B




3HAYMMOCTH OHOJIOTHH JIIs

COBPEMEHHOU
IUBHJIN3AINMN:
obOecrieyeHus HOBOT'O
YPOBHS pa3BUTHS
MEIUIINHEI, CO3/1aHHEC
MIePCIEKTUBHBIX
OMOTEXHOJIOTHH,
CITOCOOHBIX pemiaTh
pecypcHbIe po0JIeMbI

pa3BUTHs  YEJIOBEYECTBA,
MOMCKa MYyTEH BBIXOJA W3
rJ100aTbHBIX
HKOJIOTHYECKUX MPOOJIeM U
obecriedeHnsl Tepexoma K
YCTOMYHUBOMY  Pa3BUTHIO,
paIrMoHAIBHOMY
UCIIOJIb30BAHUIO
IPUPOAHBIX PECYPCOB M
dhopMUpPOBaHUIO HOBBIX
CTaH/IapTOB KU3HU;
3aMHTEPECOBAHHOCTD
B MOJTYICHUHN
OMOJOrMYeCKUX 3HAHWHA B
HEJSIX TOBBIIEHUST OOIIeH
KYJIbTYpbl, =~ €CTECTBEHHO-
HAay4YHOU IPaMOTHOCTH,




KaK  COCTaBHOM  4acTu
GyHKIMOHAIBHOU
IPAaMOTHOCTH
00 yJaromnImxcs,
bopmupyemoit npu
U3Y4eHUH OUOJIOTHH;
MOHUMAHUE
CYILIHOCTH METOJI0B
MO3HAHUSA, HCIOIb3yEeMbIX
B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH
UCII0JIb30BaTh
noJiydyaeMble 3HaHUS JUIs
aHaiM3a W OOBSICHEHHUS
ABJICHUM  OKPYXKAIOILIETO
MHpa U TPOUCXOJAIIUX B
HEM H3MEHEHUW, YMEHHE

JIeNnaTh 000CHOBaHHbBIC
3aKJIIOYEHNs Ha OCHOBE
Hay4YHBIX (bakToB 17}
AMEIOIIUXCS  JTaHHBIX C
1[EJIBIO MOy ICHUS
JIOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTD
CaMOCTOSITEIILHO
HCIOJIL30BaTh

OMOJIOTHUYECKHUE 3HAHUA




JUIsL peuieHus mpoOsieM B
peaIbHbIX KU3HEHHBIX
CUTYyalUsIX;

OCO3HAaHUE LICHHOCTH
HAYy4YHOM  JIEATENBHOCTH,
TOTOBHOCTH OCYILIECTBIIATH

JKuBble cucTEeMBI U X HU3YyUCHUC

POIII

MPOCKTHYIO u
HCCIIEIOBATEIBCKYIO
NESITEILHOCTD
HWHIMBUIYaJTbHO U B
rpymre;

TOTOBHOCTD 51
CIIOCOOHOCTD K
HETIPEPHIBHOMY
00pa3oBaHUIO u
caM000pa3oBaHUIO, K
aKTUBHOMY TIOJTYYCHHEO
HOBBIX 3HaAHUM 1o
OHOJIOTHH B COOTBETCTBHU
c YKU3HEHHBIMU
MOTPEOHOCTSIMU.

MpakTUKyMmbl, beceapbl,
HabaoaeHus.
3aMHTEPECOBAHHOCTH
B MOJTYICHUHN

OMOJIOTMYECKUX 3HAHWUI B
LEIAX ITOBBIIIEHUST OOIIEi




KYJIbTYpbl, €CTECTBEHHO-
HAy4YHOU IPaMOTHOCTH,
KaK  COCTaBHOW  4YacTH
(yHKUIMOHAIBHOU
IPaMOTHOCTH
00y4Jaromuxcs,
dbopmupyemoit pu
U3Y4YCHUHN OMOIOTHH;
MMOHWMAaHUe
CYIIIHOCTH METOJIOB
MO3HAHUS, HCIOJIb3YEMbIX
B CCTECTBEHHBIX HayKax,
CIIOCOOHOCTH
UCII0JIb30BaTh
MoJIydyaeMble 3HaHUS IS
aHanuza MW OOBSICHEHUS
ABJICHUHA  OKPYXaKOLIETO
MHpa W TPOUCXOJAIIUX B
HEM HW3MEHECHMHM, YMEHHE

JieaTh 00OCHOBaHHBIC
3aKJIIOYEHUsS Ha OCHOBE
HAy4YHBIX ¢dakToB U
AMEIOINUXCS  JaHHBIX C
LIEJIBIO TIOJTYYICHHSI
JIOCTOBEPHBIX BBIBOJIOB;
CITOCOOHOCTB

CaMOCTOATECIBHO




buonorus xietku

0.5

POIII

UCIIOJIb30BaTh
OMOJIOTMYECKUE 3HAHUS
JUISL pelieHus mpoOyieM B
pEATbHBIX KU3HCHHBIX
CUTYaIHsX;

OCO3HaHHME IIEHHOCTU
Hay4YHOU JICSITCIILHOCTH,
TOTOBHOCTh OCYIIECTBIISTh
MPOEKTHYIO u
HCCJIeI0BATEIBCKYIO
JeSITeNHHOCTD
WHANBUAYyaJbHO W B
rpynne;

npaKTMKyMbI, 6ece,qb|,
HabaoaeHus.
3aMHTEPECOBAHHOCTH
B MOJTYICHUHN
OMOJOrMYeCKUX 3HAHUU B
HEJSIX TOBBIIEHUST OOIIEH
KYIbTyphl, = €CTECTBEHHO-
HAay4YHOU IPaMOTHOCTH,
KaKk  COCTaBHOM  4YacTH
GyHKIIMOHATBHOU
IrPaMOTHOCTH
o0y4Jaromuxcs,
bopmupyemoit pu
U3Y4CHUH OMOJIOTHH;




ITOHMMAaHUE
CYIIIHOCTH METOJIOB
MO3HAHMUS, HCIOJIb3YEMbIX
B CCTECTBEHHBIX HayKax,
CIIOCOOHOCTH

HCIIOJIb30BaTh

MoJIydyaeMble 3HaHUS IS
aHajau3a MW OOBSICHCHHUS
SBJICHUH  OKPYXKAIOIIETro
MHpa W TPOUCXOJAIINX B
HEM HW3MEHECHMHM, YMEHHE

JieNnaTh 00OCHOBaHHBIC
3aKJIIOYEHHs Ha OCHOBE
Hay4YHBIX (dakToB u
MMEIOINUXCS  JaHHBIX C
1IEJIBIO MTOJTYICHUS
JIOCTOBEPHBIX BHIBOJIOB;
CITOCOOHOCTB
CAMOCTOSATEIBHO
HCIO0JIL30BaTh

OMOIOTHYECKHE 3HAHUS
JUIs. pelieHus: npoodlieM B
peabHBIX YKM3HCHHBIX
CUTYyalUsIX;

OCO3HAHUE IICHHOCTH
HAay4YHOU JICSITCIILHOCTH,
TOTOBHOCTh OCYIIECTBIISITh




IIPOEKTHYIO u
HCCIICA0BATCIbCKYIO
JACATCIIBHOCTD
HWHIUBUAYaJIbHO nu B
rpynre;
MpaKkTUKyMbl, beceapbl,
HabaoaeHus.

Xumuaeckas opraHu3anus KJICTKU

10

POIII

3aMHTEPECOBAHHOCTD
B MOJTYICHUHN
OMOJIOTUYECKUX 3HAHUU B
IEJISAX TOBBIIICHUS OOIIEeH
KYJIbTYpPBl, €CTECTBEHHO-
Hay4YHOMU IPaMOTHOCTH,
KaKk  COCTaBHOM  4YacTH
GyHKIIMOHATBHOU
I'PAaMOTHOCTH
o0yyJaromuxcs,
bopmupyemoit npu
HU3y4eHUH OUOJIOTHH;
MTOHUMAaHHUE
CYITHOCTH METOI0B
MO3HAHUS, HCIOJIB3YEMBIX
B CCTECTBCHHBIX HayKax,
CIIOCOOHOCTH
UCII0JIh30BaTh
noJiydaeMble 3HaHUS IS
aHajau3a MW OOBSICHEHHUS




ABJICHUN  OKPY>KAIOIIETrO
MHUpA U TOPOUCXOMSIIUX B
HEM HW3MEHECHUN, YMEHHE

JIeNaTh 00OCHOBaHHBIC
3aKJIIOYEHHUs Ha OCHOBE
HayYHBIX (dakToB "
AMEIOLIUXCS  JaHHBIX C
1IEJIBIO MOJTYICHUS
JIOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTD
CaMOCTOSITEILHO
HCIOJIL30BaTh

OMOJIOTHYECKHE 3HAHHS
JUISL pelieHus mpoOJieM B
peaTbHBIX YKU3HEHHBIX
CUTYaIHsX;

OCO3HAaHHE IICHHOCTH
HAy4YHOM  JEATEIBHOCTH,
TOTOBHOCTBH OCYIIECTBIISTh

IIPOEKTHYIO "
HICCIIEI0BATEIBCKYIO
NEATENbHOCTD
WHIMBUAYaJJbBHO WU B
I'pyHIe,

MpakTUKyMbI, beceapbl,
HabaoaeHus.

CtpoeHue u GyHKIHUU KIETKU

POIII

3aUHTCPCCOBAHHOCTD




B MOJTYICHUHN
OMOJIOTMUECKUX 3HAHUU B
HEJSIX TOBBIMIEHUST OOIIEH
KYIbTYphl, = €CTECTBEHHO-
Hay4YyHOU rpaMOTHOCTH,
KaK  COCTaBHOM  4YacTH
(GyHKIIMOHAIBHON
TPaMOTHOCTH
00y4Jaromuxcs,
dbopmupyemoit pu
U3Y4CHUHN OMOJIOTHH;
MTOHNMaHUE
CYITHOCTH METOJIOB
MO3HAHUA, HCIOJIb3yEeMbIX
B €CTECTBCHHBIX HayKaXx,
CIIOCOOHOCTH
UCIIOJIb30BaTh
nojlydaeMble 3HAHUS IS
aHanmu3a W OOBICHEHHS
ABJICHUHA  OKPYXKaKOLIETO
MUpa U MPOUCXOASIINX B
HEM HW3MEHECHMHM, YMEHHUE

JIeIaTh 000CHOBAHHBIE
3aKJIFOUEHUS]T HA OCHOBE
HayYHBIX (dakToB 5

UMCIOIIUXCA  JaHHBIX C
OEIBIO IMOJIY4YCHUA




JIOCTOBEPHBIX BBIBOIOB;

CITOCOOHOCTH
CaMOCTOATCIIBHO
HCITIOJIB30BATH
OMOJIOTHYECKHE 3HAHHUS
JUIS. pelieHus MmpodyieM B
peaTbHBIX JKU3HECHHBIX
CUTYaLHIX;

OCO3HAHHUEC L CHHOCTU
HaquOﬁ ACATCIIBHOCTU,
TOTOBHOCTb OCYIIECTBIISTH
IPOEKTHYIO u
HCCIICA0BATCIbCKYIO
JEATEIIBHOCTh
WHIUBUYaJIbHO u B
TPYIIIE;

MpakTuKymsbl, beceapbl,
HabaoaeHus.

OOMeH BelecTB U MpeBpalleHue
SHEPTHUH B KIIETKE

POIII

3aMHTEPECOBAHHOCTD
B MOJTYICHU N
OHMOJIOTMYECKUX 3HAHUI B
LEJISIX MOBBIMIEHUS OOIIEH
KYJIbTYpPBl, €CTECTBEHHO-

HAay4YHOU IPaMOTHOCTH,
KaKk  COCTaBHOM  4acTH
(G YHKIIMOHAIBHOM

IrPaMOTHOCTH




o0ydJaromuxcs,

bopmupyemoit npu

H3y4eHUH OUOJIOTHH;
MTOHNMaHUE

CYITHOCTH METOJIOB

MO3HAHMUS, HCIOJIb3YEMbIX
B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH

HCIIO0JIb30BaTh

MoJIydaeMble 3HaHMS JJIs
aHajgu3a MW OOBSICHEHHUS
ABJICHUN  OKPYXKAIOILIETO
MHpa U TPOUCXOJAIIUX B
HEM HW3MECHECHUN, YMEHHE

JIeaaTh 000CHOBaHHEIE
3aKJIIOYCHHS Ha OCHOBE
HAyYHBIX (dakToB "
AMEIOIIUXCS  JaHHBIX C
SIS ) MOJTYICHUS
JIOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTD
CaMOCTOSITEILHO
HCITOJIb30BaTh

Ouonoruvyeckue 3HAHUS
JUISL pelieHus mpoOsieM B
peaTbHBIX KU3HCHHBIX
CUTYyaIUsX;




OCO3HAHHUEC ILICHHOCTU
HaquOﬁ JACATCIIbHOCTH,
I'OTOBHOCTb OCYIICCTBJIATH
IIPOEKTHYIO u
HCCIICA0BATCIbCKYIO
HCATCIIBHOCTD
HWHIUBUAYaJIbHO n B
TpYIILIIE,;

MpakTuKymbl, beceapbl,
HabaoaeHus.

Hacnencreennas nndopmanus u
peanu3anus e€ B KJICTKE

0.5

POIII

3aMHTEPECOBAHHOCTD
B MOJTyYCHUN
OMOJIOTMUECKUX 3HAHUU B
IEJSIX TIOBBIMICHUS OOIICH
KYJIbTYpbl, = €CTECTBEHHO-
Hay4YHOU rPaMOTHOCTH,
KaKk  COCTaBHOM  4YacTu
(b YHKIIMOHAIBHOM
I'PaMOTHOCTH
00 yJaronImxcs,
dbopmupyemoit npu
U3Y4eHUH OUOJIOTHH;
MOHNUMaHUE
CYITHOCTH METOJIOB
MO3HAHUS, WCIOJIb3yEeMbBIX
B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH




HCII0JIb30BaTh
MOJIy4aeMbl€ 3HAHMS JJIs
aHaiM3a W OOBSICHEHHUS
ABJICHUM  OKPYXKAIOILIETO
MHUpA U TOPOUCXOISIIUX B
HEM HW3MEHECHUW, YMEHHE

JieaaTh 000CHOBaHHEIE
3aKJII0YCHUS Ha OCHOBE
Hay4YHBIX (hakToB U
AMEIOIIUXCS  JaHHBIX C
SIS ) MTOJTYICHUS
JIOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTH
CaMOCTOSITEIBHO
HCIIOJIb30BaTh

OMOJIOTHYESCKHE 3HAHUSI
JUIS. pelieHus MmpooyieM B
peabHbIX YKU3HCHHBIX
CUTYyaIUsX;

OCO3HAaHHUE IIEHHOCTU
HAyYHOW  JIESITENBHOCTH,
TOTOBHOCTh OCYILECTBIISITh
MIPOCKTHYIO n
HCCIIEIOBATEIBCKYIO
NESITEILHOCTD
UHIUBUTYaJTbHO 51 B
Ipynne; Mpaktmkymbl, 6ecebl,




JKU3HEHHBIN MUK KIETKA

POIII

HabntogeHus.

3aMHTEPECOBAHHOCTH
B MOJTYICHUHN
OMOJOrMYeCKUX 3HAHUU B
IEJSIX TIOBBIIIEHUST OOIIEH
KYIbTYphl, = €CTECTBEHHO-
Hay4YyHOU IPaMOTHOCTH,
KaKk  COCTaBHOM  4YacTH
(byHKIIMOHATBHON
ITPaMOTHOCTH
00y4Jaromuxcs,
dhopmupyemoit pu
U3Y4CHUHN OMOJIOTHH;
MTOHNMaHUE
CYIIIHOCTH METO/I0B
MO3HAHUSA, HCIOJIb3yEeMbIX
B €CTECTBCHHBIX HayKaXx,
CIIOCOOHOCTH
UCIIOJIb30BaTh
nojlydaeMble 3HAHUS IS
aHanuza MW OOBSICHEHUS
SBJIICHUA  OKPY>KAIOIIEro
MUpa U TMPOUCXOASIINX B
HEM HW3MEHECHMHM, YMEHHE
nenaTh 000CHOBaHHBIE
3aKJIIOUCHHUSI Ha OCHOBE




Hay4YHBIX (dakToB 17}
MMEIOIMXCS  JAaHHBIX C
1IEJIBIO MOJTYYCHHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTD
CaMOCTOSITEIILHO
HCIOJIL30BaTh
OMOJIOTHYCSCKHE 3HAHHUS
JUIS. pelieHus MmpodyieM B
peaIbHBIX ’KU3HEHHBIX
CUTYaIIUsX;

OCO3HAHHME II€HHOCTH
HAy4YHOH  JICATCILHOCTH,
TOTOBHOCTh OCYIIECTBIISITH

CtpoeHure u pyHKIIMH OpraHU3MOB

17

1.5

POIII

IIPOEKTHYIO 51
HCCIICA0BATCIBCKYIO
ACATCIIBHOCTD
HHAUBUAYAJIBHO n B
TpyIIIe;

MpakTuKymbl, beceapbl,

HabnogeHus.

3aUHTCPCCOBAHHOCTD

B IIOJIY4YCHHUHN

OMOJIOTMYECKUX 3HAHUU B
LEJISX TOBBIIICHUS O0IIeH
KYJIbTYpbl, €CTECTBEHHO-
Hay4YHOU rPaMOTHOCTH,




KaK  COCTaBHOM  4acTu
GyHKIMOHAIBHOU
IPAaMOTHOCTH
00 yJaromnImxcs,
bopmupyemoit npu
U3Y4eHUH OUOJIOTHH;
MOHUMAHUE
CYILIHOCTH METOJI0B
MO3HAHUSA, HCIOIb3yEeMbIX
B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH
UCII0JIb30BaTh
noJiydyaeMble 3HaHUS JUIs
aHaiM3a W OOBSICHEHHUS
ABJICHUM  OKPYXKAIOILIETO
MHpa U TPOUCXOJAIIUX B
HEM HW3MEHEHUW, YMEHHE

JIeNnaTh 000CHOBaHHbBIC
3aKJIIOYEHNs Ha OCHOBE
Hay4YHBIX (bakToB 17}
AMEIOIIUXCS  JTaHHBIX C
1[EJIBIO MOy ICHUS
JIOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTD
CaMOCTOSITEIILHO
HCIIO0JIb30BaTh

OMOJIOTHUYECKHUE 3HAHUA




JUIsL peuieHus mpoOsieM B
peanbHBIX KU3HEHHBIX
CUTYyalUsX;

OCO3HAaHUE ILEHHOCTH
HAy4YHOM  JIEATENBHOCTH,
TOTOBHOCTb OCYIIECTBIIATH
IIPOEKTHYIO 51
HCCJIEI0BATEIBCKYIO
JEATEINbHOCTD
VHIUBUAYaJIbHO 51 B
TPYIIIIE;

MpakTnKymbl, beceapbl,
HabnopeHusa.

10

Pa3mHOXeHME U pa3BUTHE
OpPraHNU3MOB

1.5

POIII

3aMHTEPECOBAHHOCTD
B MOJTyYeHU N
OMOJIOTMYECKUX 3HAHUU B
LEJSX TOBBIIICHUST 00IIeH
KYJIbTYpbl, = €CTECTBEHHO-
Hay4YyHOU rPaMOTHOCTH,
KaKk  COCTaBHOM  4acTH
(G yHKIIMOHAIBHOM
IPaMOTHOCTH
00 y4JaromnImxcs,
dbopmupyemoit npu
M3y4eHUU OUOJIOTHUH;

MOHUMaHue
CYIIHOCTH METOJI0B




MO3HAHMUSI, HCIOIb3YEMbIX
B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH

HCII0JIb30BaTh

MOJIy4aeMble 3HaHMS JJIs
aHaiM3a W OOBSCHEHHS
SABJICHUM  OKPYXKAIOILIETO
MHpPA U TOPOUCXOISIIUX B
HEM HW3MEHECHUW, YMEHHE

JieNaTh 00O0CHOBaHHBIE
3aKJIIOYEHHS] Ha OCHOBE
Hay4YHBIX (dakToB 151
UMEIOLIUXCS  JIAaHHBIX  C
LEJIBIO HOJIy4YECHHUSI
JIOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTH
CaMOCTOSITEIIBHO
UCIIOJIb30BaTh

OHnonoruvecKue 3HAHUS
JUIsL pelieHus npoOsieM B
peasIbHbIX KU3HEHHBIX
CUTYaIusX;

OCO3HAaHHE IIEHHOCTHU
HayyHOW  J1EATEIbHOCTH,
TOTOBHOCTh OCYILECTBIISTh
HIPOEKTHYIO U
UCCIIeI0BATEIbCKYIO




ACATCIIBHOCTD
HHIUBUAYAJIIBHO nu B
rpymie;
MpakTUKyMbl, becegpbl,
HabaoaeHus.

11

I'enernka — Hayka o
HACJIEICTBEHHOCTH U
HU3MCHYMUBOCTU OPTaHNU3MOB

0.5

POIII

3aMHTEPECOBAHHOCTH
B MOJIyYEeHUU
OMOJIOTMYECKUX 3HAHHUI B
LIEJIIX MOBBIIIEHUS OOIIeH
KYIbTYpbl,  €CTECTBEHHO-
HAyIHOM I'PaAaMOTHOCTH,
KaK  COCTaBHOM  4YacTH
(byHKUIMOHAIBHOU
I'PaMOTHOCTH
o0 y4Jarommxcs,
dbopmupyemoit pu
M3y4€HUU OUOJIOTHUH;

IIOHUMAaHHeE
CYIIHOCTH METOJIOB
MO3HAHUSA, WCIOJIb3yEeMbIX
B €CTECTBCHHBIX HayKax,
CIIOCOOHOCTH
HCIO0JIb30BaTh
MoJTydaeMble 3HAHUS IS
aHaau3a M OOBICHEHHS
SBICHUH  OKPYXKAIOIIEeTo
MHpa W IPOUCXOJSAIINX B




HEM W3MEHECHUH, YMEHHE

JieaTh 00OCHOBaHHbBIC
3aKJIIOYEHUs Ha OCHOBE
HAy4YHBIX ¢dakToB U
MMEIOIMXCS  JaHHBIX C
LIEJIBIO TIOJTYYICHHSI
JIOCTOBEPHBIX BBIBOJIOB;
CITOCOOHOCTD
CaMOCTOSATEILHO
HCIOJIL30BaTh

OMOJIOTHYESCKHE 3HAHHS
JUIsL peuieHus npoOsieM B
peaIbHBIX JKU3HCHHBIX
CUTYalUsX;

OCO3HAHHE I[EHHOCTHU
HAy4yHOW  JICSITEIBbHOCTH,
TOTOBHOCTh OCYIIIECTBIIATh
MIPOCKTHYIO u
HCCIIEIOBATEIbCKYIO
JIeATEIIbHOCTh
VHIUBUYaJIbHO u B
rpymnre;

MpakTnKymbl, beceapbl,
HabnogeHus.

12

3aKOHOMEPHOCTH
HACcJIEeCTBEHHOCTH

10

POIII

3aMHTEPECOBAHHOCTH
B MOJTYYCHUH
OMOJIOTUYECKUX 3HAHUU B




LEJISAX TOBBIIICHUS OO0IIeH
KYJIbTYpbl, €CTECTBEHHO-
Hay4YHOU rPaMOTHOCTH,
KaKk  COCTaBHOM  4acTu
(G yHKIIMOHAIBHOM
IPAMOTHOCTH
o0yuaronmxcs,
dbopmupyemoit npu
U3Y4eHUH OUOJIOTHH;
MOHUMAHUE
CYILIHOCTH METOJI0B
MO3HAHUS, UCIOJIb3YEMbIX
B CCTECTBEHHBIX HayKax,
CHOCOOHOCTH
UCII0JIb30BaTh
noJiydyaeMble 3HaHUS IS
aHaimuza W OOBSICHEHUS
SABJICHUHA  OKPYXKaOIIErO
MHpa U TPOUCXOJAIINX B
HEM W3MEHEHUH, yMEHUE
JenaTh 000CHOBaHHbBIE
3aKJIIOUYEHHS] Ha OCHOBE
Hay4YHBIX (dakToB 151
UMEIOIINXCS  JTaHHBIX C
LEJIBIO MOJIyYEHHUS
JIOCTOBEPHBIX BBHIBOJIOB;
CIIOCOOHOCTD




CaMOCTOSITEITLHO
HCIIO0JIb30BaTh
OWoJOoruYecKkue  3HaHUS
JUISL pelieHus npoOsieM B
peaTbHBIX KU3HEHHBIX
CUTYyalUsIX;

OCO3HAHUE LIEHHOCTH
HAy4YHOW  JIESITEJIbHOCTH,
TOTOBHOCTh OCYIIECTBIISITh
IIPOEKTHYIO "
HCCIIEIOBATEIbCKYIO
JEATENbHOCTD
WHJIUBUAYaIbHO U B
I'PYIIIC;

MpaKTUKymMbl, beceapbl,
HabnoaeHus.

13

3aKOHOMEPHOCTH U3MEHYMBOCTH

POIII

3aMHTEPECOBAHHOCTH
B MOJTy4YCHHUH
OMOJIOTMYECKUX 3HAHHI B
LIEJISIX MOBBINIEHUS OOIIeH
KYIbTYpbl,  €CTECTBEHHO-

HAyIHOM I'PaAaMOTHOCTH,
KaKk  COCTaBHOM  4YacTH
(yHKUIMOHAIBHOU
IPaMOTHOCTH
00y4Jaromuxcs,

dbopmupyemoit pu




M3y4eHUU OUOJIOTHUH;
MMOHUMAaHHUE

CYLIHOCTH METOJI0B
MO3HAHUS, UCIOJIb3YEMbIX
B CCTECTBEHHBIX HayKax,
CIIOCOOHOCTH
UCII0JIb30BaTh
NOJly4aeMble 3HAaHUSA IS
aHaiM3a W OOBSCHEHHUS
ABICHUN  OKPYXAIOIIEro
MHpa U TPOUCXOJAIIUX B
HEM W3MEHECHMH, YMEHHE

JieaTh 00OCHOBaHHbBIC
3aKJIIOUEHHsS Ha OCHOBE
HAy4YHBIX ¢dakToB U
HMEIOIMXCS  JaHHBIX C
LIEJIBIO TIOJTYYICHHSI
JIOCTOBEPHBIX BHIBOJIOB;
CITOCOOHOCTD
CaMOCTOSATEILHO
HCIOJIL30BaTh

OMOJIOrMYecKue 3HaHUS
JUIsL peuieHus npoOsieM B
peaIbHbIX KU3HEHHBIX
CUTYyalUsIX;

OCO3HAaHHME ILIEHHOCTH
HAy4YHOW  JICSITEIBbHOCTH,




IFOTOBHOCTb OCYIICCTBJIATH
MIPOEKTHYIO 51
HCCIICA0BATCIILCKYIO
ACATCIIBHOCTD
HHAUBUAYaJIbHO )41 B
rpye;

MpakTUKyMbI, beceabl,

HabnoaeHus.

14

I'eneTuka uenoBeka

0.5

POIII

3aMHTEPECOBAHHOCTH
B MOJTYICHUHN
OMOJIOTMYECKUX 3HAHHI B
LIEJIIX TOBBIIICHUS OOIIeH
KYTbTYpbl,  €CTECTBEHHO-
Hay4YHOH I'PaMOTHOCTH,
KaKk  COCTaBHOM  4YacTH
(GyHKIIMOHATBHON
TPaMOTHOCTH
o0ydJaromuxcs,
bopmupyemoit npu
U3Y4CHUHN OMOJIOTHH;

ITIOHMMaHHE
CYIIHOCTH METO/I0B
MO3HAHUS, HCIOJIB3YEMBIX
B €CTECTBCHHBIX HayKax,
CIIOCOOHOCTH
HCII0JIb30BaTh
nojlydaeMble 3HAHUS JIS




aHanuza MW OOBSICHEHUS
SABJICHUHA  OKPYXKaKOLIETO
MHpA U TPOUCXOISIIIUX B
HEM W3MEHCHUMN, YMEHHE

JieNaTh 00OCHOBaHHbBIC
3aKJIIOYEHUsS Ha OCHOBE
HAy4YHBIX ¢dakToB "
MMEIOINUXCS  JaHHBIX C
LIEJIBIO TIOJTYYICHHSI
JIOCTOBEPHBIX BBIBOJIOB;
CITOCOOHOCTD
CaMOCTOATEIBHO
HCIOJIL30BaTh

OWoJoruYecKkue  3HaHUS
JUIsL pelieHus TpoOJieM B
pEATBHBIX KU3HCHHBIX
CUTYaIHsX;

OCO3HAaHHE IICHHOCTHU
HAy4YHOW  JICSITEIBbHOCTH,
TOTOBHOCTh OCYIIIECTBIISITh

MPOEKTHYIO u
HCCIIEI0BATEIBCKYIO
JEATEeIbHOCTD
UHAUBUIYaJbHO U B
rpynne;

MpaKTUKymsbl, 6eceapbl,
HabnoaeHus.




CIIOCOOHOCTH
OLICHUBATH BKJIaJI
POCCHUMCKUX  YYEHBIX B
CTAHOBJICHUE U Pa3BUTHE

OMOJIOTHH, ITOHUMaHUS
15 Cenexiusi OpraHnu3MoB 4 1 POIII 3HAueHus  Owomorunm B
MMO3HAHUH 3aKOHOB
TIPUPOJIBI, B KU3HU
YeJIOBEKa U COBPEMEHHOTO
00111eCTBA;
npal-(TMKyMbl, 6ece/J,b|,
HabaoaeHus.
CITOCOOHOCTD
OIICHUBATH BKJIQJI
POCCHUMCKUX  YYEHBIX B
CTQHOBJICHUE W Pa3BUTHUE
buoTrexHOIOTHS U CHHTETHYECKAS 6HOHOFHH’ TIOHMMaHNA
16 5 4 POII 3Haue€HUsd  OHOJIOrHA B
HNOJIOTHUA
MMO3HAHUU 3aKOHOB
IPUPOIBI, B JKU3HU
YeJIOBEKa U COBPEMEHHOTO
00111eCTBA;
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I1O 102 13

I[TPOTPAMME




11 KVIACC

Ne i/

HaunmeHoBaHUe pa3iesioB U TEM
MporpamMmbl

KoaunuyecTBo yacoB

KonTpoasb
Bcero | Hble
padoThI

MpakTnu
ecKHe
padoThI

DJIEKTPOHH
ble
(undposbie)
oOpaszoBareJl
bHbIE

pecypcbl

DopMBbI 1EATEJIBHOCTH C
yueroM PII BociuTanus

3apoKJICHUE U Pa3BUTHE
9BOJJIOIIMOHHBIX HpeI[CTaBJIeHI/Iﬁ B
OHoJIOTHH

POIII

CITOCOOHOCTB
OIICHMBATh
POCCUNCKHX
CTAHOBJIEHHE W Pa3BUTHE
OMOJIOTHH, IIOHUMAaHUS
3HAQYEHUSI OHOJIOTHMU B
[TO3HAHUH 3aKOHOB
TIPUPO/IBI, B JKU3HH
YeJIOBEKa U COBPEMEHHOTO

o011ecTBa;
MpakTuKymbl, beceapbl,

BKJIaJ(
YYEHBIX B

Ha6I'II'O,CI,EHVIFi, NPOEKTbI

MukposBononus U €€ pe3yJbTaThl

14

PolI

3aMHTEPECOBAHHOCTh
B MTOJTYYESHHUH
OHMOJIOTUYECKUX 3HAHHUI B
LIEJISIX MOBBIMIEHUS OOIIeH
€CTECTBEHHO-
I'PAMOTHOCTH,
YacTH

KYJBbTYpHI,
HAay4YHOU
KaK  COCTaBHOM




(G YyHKIIMOHAIBHOM
I'PaMOTHOCTH
o0 y4Jaromnmxcs,
dbopmupyemoit npu
W3y4eHUU OUOJIOTHUH;
MOHUMaHue
CYIIHOCTH METOJI0B
MO3HAHUS, UCIOJIb3YEMbIX
B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH
UCII0JIb30BaTh
noJiydyaeMble 3HaHUS IS
aHanuza MW OOBSICHEHUS
SABJICHUA  OKPYXKaFOIIETO
MHpa W TPOUCXOJAIIUX B
HEM HW3MEHECHMH, YMEHHE

JieaTh 00OCHOBaHHbBIC
3aKJIIOUYEHNs Ha OCHOBE
HAy4YHBIX ¢dakToB U
MMEIOIUXCS  JaHHBIX C
LIEJIBIO TIOJTYYICHHSI
JIOCTOBEPHBIX BHIBOJIOB;
CITOCOOHOCTD
CaMOCTOSATEILHO
HCIOJIL30BaTh

Ouosiornyeckue  3HaHUS
JUIsL peuieHus mpoOsieM B




peabHBIX KU3HECHHBIX
CUTYyalUsX;

OCO3HaHWE LEHHOCTHU
HAy4YHOW  JIESITEIBbHOCTH,
TOTOBHOCTb OCYIIECTBIISATh
IIPOEKTHYIO 51
HCCIIEN0BATEIBCKYIO
JESTEIIbHOCTD
VHJIUBUTYaJIbHO 51 B
I'pyHIIC;

n PaAKTUKYMbl, 6ecep,b|,
HabaoaeHus.

MaxkposBostonus 1 €€ pe3yabTaTbl

POIII

3aMHTEPECOBAHHOCTH
B MOJTYYCHUH
OMOJIOTMYECKUX 3HAHHI B
LIEJIIX TOBBIIICHUS OOIIeH
KyTbTYphl, = €CTECTBEHHO-
Hay4YHOU IPaMOTHOCTH,
Kak  COCTaBHOM  4YacTH
(byHKIIOHATBHON
I'PaMOTHOCTH
00ydJaromuxcs,
dbopmupyemoit npu
M3y4eHUU OUOJIOTHUH;

[TIOHMMaHHE
CYIIHOCTH METO/I0B
MO3HAHUSA, HCIOJIb3yEeMbIX




B CCTECTBEHHBIX HayKax,
CIIOCOOHOCTH

HCIIOJIb30BaTh

MOJIy4YaeMbI€ 3HAHHS JJIs
aHaaM3a M OOBIACHEHHS
SABJICHUM  OKPYXKalOIIEro
MHUpAa U TPOUCXOMSIIUX B
HEM W3MEHECHMH, YMEHHE

JenaTh 000CHOBaHHBIE
3aKIIIOYEHUSI Ha OCHOBE
HAy4YHBIX ¢dakToB U
UMEIOMINXCSA  JaHHBIX C
LEJTBIO TIOTTy4eHUS
JIOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTb
CaMOCTOSATEIHHO
UCTIOJIh30BaTh

OWonoruyeckue  3HaAHUS
JUIsL pelieHus npoOsieM B
peabHBIX KU3HEHHBIX
CUTyalUsIX;

OCO3HAaHHE IIEHHOCTH
HAy4YHOW  JICSITEIBbHOCTH,
TOTOBHOCTh OCYIIECTBIISITh
IIPOEKTHYIO "
MCCIIEI0BATEIBCKYIO
JeSITENbHOCTD




WHIMBUAYaJbHO WU B
IPYIIIIE;

MpaKTUKymsbl, 6eceapbl,
HabnoaeHus.

HpOI/ICXO)KI[CHI/IC " pa3BUTHC JXU3HU HA

CnocoOHOCTh
OIICHMBATH BKJIa]I
POCCUMCKHX  Y4YEHBIX B
CTAHOBJICHUE W Pa3BUTHE
OHOJIOTHH, IMOHUMAaHUS
3HAUYEHHsI OHOJIOTMHM B

15 15 POII
3emne MMO3HAHUU 3aKOHOB
MIPUPOJIbI, B JKU3HU
YEJIOBEKAa U COBPEMEHHOTO
o0111ecTBa;
MpaKTUKymsbl, 6eceapbl,
HabaoaeHus.
CnocoOHOCTh
OIICHMBATh BKJIa/I
POCCUHCKHX  Y4YEHBIX B
CTAHOBJICHUE W PA3BUTHUE
ITporcX0XKIEHUE YETOBEKA — Guonorum, TOHMMAHIA
10 1 POII 3HAUYEHHsI OHOJIOTMH B

aHTPOIIOTCHE3

MMO3HAHUH 3aKOHOB
TIPUPO/IBI, B JKH3HHU
YeJIOBEKa M COBPEMEHHOT'O
o0111ecTBa;




DKojorus — Hayka o
B3aMMOOTHOUIEHUSIX OPraHU3MOB U
HAJI0PTaHU3MEHHBIX CUCTEM C
OKpYKarolleu cpeaoi

0.5

POIII

OCO3HAHHE
rJ100aIbHOrO  Xapakrepa
HKOJIOTHYECKUX MPOOJIeM U
IIyTEN UX PELICHHUS;

CIIOCOOHOCTD
UCIIOJIb30BaTh
npuoOperaembie pu
U3y4YEHUU Oounonorun
3HAHUS M yMEHHUS TIpH
pelieHuu npo0iem,
CBSI3aHHBIX C
paIMoHaTEHBIM
MIPUPOIOIIOIH30BAHUEM
(cobmoneHune IpaBUII
MOBEACHUS B  TPHUPOJIE,
HATIPABJICHHBIX Ha
COXpaHCHUE PABHOBECHUS B
IKOCUCTEMAX, OXpaHy
BU/IOB, SKOCHUCTEM,
ouocdepsl);

aKTUBHOE HENpUATHE
JICUCTBUMH, MPUHOCSIINX
BpEn OKpYKaromen
NPUPOAHON Cpefie, YMEHHE
MIPOrHO3UPOBATH
HeOJIaronpusTHHIE
HKOJIOTUUECKHUE




MOCTIEICTBUA
MPEAINPUHUMAEMBIX
JIEUCTBUN 51
MPEIOTBPALLIATH UX;
HaJIMYUE€  PaA3BUTOrO
DKOJIOTMYECKOTO
MBIILJICHHUS,
DKOJIOTHYECKON KYJIBTYPHI,
ornbITa NEeATEIbHOCTH
AKOJIOTUYECKOU
HaIPABJICHHOCTH, YMEHHS
PYKOBOJICTBOBATbCSI UMH B
MO3HABATEIILHOM,
KOMMYHHUKaTUBHOU 51
COLMAJIBHOM IIPAKTUKE,
FOTOBHOCTA K YYacTHIO B
MPAKTUYECKOU
JEATENBbHOCTH
JKOJIOTUYECKOMN

HaITpaBJICHHOCTH,
MpaKTUKyMbl, HabnoaeHus,
beceapbl.

Opranusmsl U cpefja 0OUTaHUs

1.5

PolI

OCO3HAHUE
I00AJIBHOIO  XapakTepa
HKOJIOTMYECKUX MPOOJIeM U
nyTel UX peleHus;

COCOOHOCTD




HCII0JIb30BaTh
npruodperaemble npu
W3y4YEHUH ounonoruu
3HAHUSI W yMEHUA TpHU
pelieHuu npooiem,
CBSI3aHHBIX c
palroHaIbHBIM
MPUPOAONOIB30BAHUEM
(cobmoienune paBUII
MOBEJICHUSI B  MPHUPOJE,
HaIPaBJICHHBIX Ha
COXpPAHEHHUE PABHOBECHS B
AIKOCUCTEMAX, OXpaHy
BH/JIOB, 3KOCHUCTEM,
ouocdepsl);

aKTUBHOE HENpPUITHE
JICUCTBUM, MIPUHOCSIINX
BpEN OKpY>Karomen
IIPUPOJHOM Cpele, YMEHUE
MIPOTHO3UPOBATh
HeOJIaronpusTHHIE
AKOJIOTMYECKUE
MOCTIEICTBUA
MpEANPUHUMAEMBIX
NeNuCcTBUN u
NpeA0TBPAIATH UX;

HaJIMYUE€  PA3BUTOrO




AKOJIOTMYECKOIr0
MBIILJICHHS,
DKOJIOTUYECKON KYJBTYPHI,
OIbITa JESITCIbHOCTH
AKOJIOTUYECKOMN
HAMPaBJIECHHOCTH, YMEHMUS
PYKOBOJICTBOBAaTbCSA UMM B
MMO3HABATEIILHOM,
KOMMYHUKATUBHOU u
COIlMaIbHOM MIPAKTHKE,
TOTOBHOCTH K YYacTHUIO B
MPaAKTUYECKON
JICSITCIIbHOCTH
AKOJIOTHYECKOU

HAIIPaBJICHHOCTH,;
MpakTuKymbl, beceapbl.

DKOJIOTHS BUJIOB U TOMYJISIIUN

0.5

POIII

OCO3HAHUE
ro0abHOTO  XapakTrepa
HKOJIOTHYECKUX MPOOJIEM H
IIyTEN UX PELLICHMUS;

CIIOCOOHOCTH
HCIIO0Th30BaTh
npruoopeTaemMbie npu
W3y4YECHUU Oouosoruu
3HAHUSI W yMEHUS TIpU
perieHnu po0JieM,

CBA3aHHBIX C




palyoHaIbHBIM
MIPUPOJIO0JIB30BAHUEM
(cobmoneHune IpaBUII
MOBEJICHUSI B  MPUPOJIE,
HaIpPaBJICHHBIX Ha
COXpPaHEHHE PABHOBECHS B
HKOCHUCTEMAX, OXpaHy
BUJIOB, AKOCHUCTEM,
ouocdepsl);

aKTUBHOE HENPUITUE
JICUCTBUMH, MPUHOCSIINX
Bpen OKpYKaromen
MPUPOJITHOMN CpeENEe, YMEHUE
MIPOTHO3UPOBATh
HEeOJIaronpusTHHIE
HKOJIOTUUECKHUE
MOCJIEICTBUS
peANTPUHUMAEMBIX
JEUCTBUN 51
peAoTBpAIlaTh UX;

HaJu4yue pPa3BUTOTO
HKOJIOTUYECKOr0
MBIIICHHUS,
DKOJIOTUYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH
DKOJIOTMYECKOMN
HAIPaBJICHHOCTH, YMEHUS




PYKOBOJCTBOBATbCSI MU B
MO3HABATEIILHOM,
KOMMYHHUKaTUBHOU 51
COLIMAIbHOMN IIPaKTHUKE,
FOTOBHOCTU K YYacTHIO B
MPAKTUYECKON
JEATENBbHOCTH
JKOJIOTUYECKON

HAITpaBJICHHOCTH,
beceabl, HabaoaeHUA,
NPaKTUKyMbl.

DKOJIOTUI COOOMIECTB. DKOJIOTUYECKUAE
CUCTCMBI

12

0.5

POIII

10

buocdepa — rnobanbHast skocucTemMa

pPolI

OCO3HAHUE
ro0abHOrO  Xapakrepa
AKOJIOTHYECKUX MPOOJIEM U
IIyTEN UX PELLICHHUS;

CIIOCOOHOCTD
UCIIOJIb30BaTh
npruodOpeTaemble npu
W3y4YECHUU ouosoruu
3HAHUS UM yMEHHUS TIpH
peuieHun npo0iem,
CBSI3aHHBIX C
paIoHaTbHBIM
PUPOAOIIOIH30BAHUEM
(cobmoneHmne IpaBUII




MOBEACHUA B MPHUPOJE,
HaIpaBJIECHHbBIX Ha
COXpPaHCHHUE PABHOBECHS B
AKOCHCTEMAX, OXpaHy
BHUJIOB, SKOCHUCTEM,
ouocdepnl);

aKTUBHOE HEMNPUSATHE
JICHCTBUIA, NPUHOCAIIUX
Bpe. OKpYyKarouien
MIPUPOAHON Cpelie, YMEHUE
MPOrHO3UPOBATh
HEeO0JIaronpusTHbIE
AKOJIOTHMYECKUE
MOCJECTBUSA
MPENPUHUMAEMBIX
JICHCTBUM u
MPEIOTBPAIATh UX;

HaJIMYUE  Pa3BUTOrO
AKOJIOTMYECKOIr0
MBIIILICHUS,
AKOJIOTMYECKON KYJIBTYPHI,
OIbITa JESITECIbHOCTH
AKOJIOTMYECKOM
HaIMpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCSl MU B
MO3HABATEIILHOM,
KOMMYHHUKaTHUBHOMN 51




COLMAJIBHOMN IIPAKTHKE,
TOTOBHOCTA K YYaCTUIO B
IIPAKTUYECKON
JIEATEIbHOCTH
AKOJIOTUYECKOU

HAIIPpaBJICHHOCTH,
Ounanorn, npoeKTsbl, beceapi.

11

YenoBek u oOKpyKaromas cpenia

POIII

MOHNMaHUE
crenu@uky OMOJIOTUU KakK
HAyKH, OCO3HAHMS €€ pOiH
B dbopMupoBaHUU
paIMOHAILHOTO HAyYHOTO
MBIIIIJICHUS, CO37IaHUH
I[EJTIOCTHOTO

MpeICTaBIICHUS 00
OKpYXaloleM MHpEe KakK O
CIIMHCTBE TIPUPOJIBI,
yeJaoBeKka U 00IecTBa, B
MO3HAHUU IPUPOTHBIX
3aKOHOMEPHOCTEN 151
pElIeHUH npobiem
COXpaHEHUs MPHUPOIAHOTO
paBHOBECHS;

yOSXKIEHHOCTh B
3HAYUMOCTH OMOJIOTHH ISt
COBPEMEHHOU

OUBHWJIIN3AaIllUN:




oOecrieueHus HOBOI'O

YPOBHS pa3BUTHS
METUIINHBI, CO3/1aHue
MIEPCTICKTUBHBIX
OMOTEXHOJIOTHH,
CITOCOOHBIX peraThb
peCcypCHBIE po0OJIEMBI

pa3BUTHs  YEJIOBEUYECTBA,
MOKMCKa IMyTed BBIXOJA W3
rJ100aJTbHBIX
AKOJOTUYECKUX NpOoOIeM U
oOecrieyeHusl mepexona K
YCTOWYHUBOMY  Pa3BUTHIO,
parmoHAIbHOMY
WCIIOJIb30BAHUIO
MPUPOAHBIX PECYPCOB M
(bopMHPOBAHHUIO HOBBIX
CTaH/IapTOB KU3HHU;
3aMHTEPECOBAHHOCTH
B MOJTYYCHUHN
OMOJOrMYeCKUX 3HAHUU B
LIEJISIX MOBBINIEHUS O0OIIeH
KYTbTYphl, = €CTECTBEHHO-
Hay4YHOU IPaMOTHOCTH,
KaKk  COCTaBHOM  4YacTH
GyHKIIMOHATBHOU
I'PaMOTHOCTH




o0ydJaromuxcs,

bopmupyemoit npu

H3y4eHUH OUOJIOTHH;
MTOHNMaHUE

CYITHOCTH METOJIOB

MO3HAHMUS, HCIOJIb3YEMbIX
B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH

HCIIO0JIb30BaTh

MoJIydaeMble 3HaHMS JJIs
aHajgu3a MW OOBSICHEHHUS
ABJICHUN  OKPYXKAIOILIETO
MHpa U TPOUCXOJAIIUX B
HEM HW3MECHECHUN, YMEHHE

JIeaaTh 000CHOBaHHEIE
3aKJIIOYCHHS Ha OCHOBE
HAyYHBIX (dakToB "
AMEIOIIUXCS  JaHHBIX C
SIS ) MTOJTYICHUS
JIOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTD
CaMOCTOSITEILHO
HCITOJIb30BaTh

Ouonoruvyeckue 3HAHUS
JUISL pelieHus mpoOsieM B
peaTbHBIX KU3HCHHBIX
CUTYyaIUsX;




OCO3HAaHHUC ILICHHOCTHU
HayllHOI\/’I JACATCIIBHOCTH,
I'OTOBHOCTb OCYIICCTBJIATH

MPOCKTHYIO u
HCCIIEIOBATEIBCKYIO
JIeITEIHbHOCTD
WHANBUYaTEHO u B
rpymre;

T'OTOBHOCTH u
CITOCOOHOCTH K
HENPEPHIBHOMY
00pa3oBaHUIO u
caM000pa3oBaHUIO, K
aKTUBHOMY  TIOJIYYCHHIO
HOBBIX 3HAHUM 13(0
OMOJIOTUHN B COOTBETCTBHH
C YKU3HEHHBIMU
NOTPEOHOCTSIMHU.

EECEAbI, Ananorun, NpoekKTbl.
12 PezepBHOe Bpemst 8 PO
OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOI'PAMME







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne undgposbie
Tema ypoka KonTpoasnsie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchbl
1 buonorus kak KOMIUIEKCHasl HAyKa U Kak 1 POIII
9acTh COBPEMEHHOTO 00IIeCTBa
JKuBbIe CHUCTEMBI M X CBOMCTBA
YpoBHEBas OpraHu3anus KUBbIX CHCTEM
HcTopust OTKPBITUS U U3YYCHUS KIICTKU.
4 P 7 1 POIII

Knerounas TCOpHUA

MeTo1bl MOJIEKYISIPHOM U KJIIETOYHOM
ouonorun. [Ipaktuueckas padora «M3yuenue
METOJIOB KJIETOYHOU OHOIOTHH

) 1 0.5 POIII
(xpomarorpadusi, s3nexkrTpodopes,

nuddepeHmanbHoe HEHTPUGYTUpOBAHUE,

ITLIP)»
6 XUMUYECKUH COCTaB KIETKH 1
7 MuHepanbHble BEIECTBA KIETKH, UX 1
Ouosornveckas poJb
OpraHnyecKue BemecTBa KICTKH — OCJIKH.
8 Jlabopartopnas pabota «O0Hapy)KeHHE 1 0.5
OEJIKOB ¢ OMOIIBIO0 KAUECTBEHHBIX PEAKIINII»
9 CoiicTBa, Ki1accupukanys u GyHKIUN 1

0€eJIKOB

10 Oprannyeckue BEIecTBa KJIETKU — 1




YIJI€BOJAbL

11 Opra"udeckue BemecTBa KISTKH — JIUIHIbI
Hyxnennossie kucnotsl. JJHK n PHK.

12 Jlaboparopnas pabota «lccnenoanue 05
HYKJIGHHOBBIX KUCJIOT, BBIJICJICHHBIX U3
KJICTOK Pa3JIUYHBIX OPTraHU3MOB

13 Crpoenue u pynkuuu ATO. [Ipyrue
nykieozunaTpudocarer (HTD)

14 CexsenupoBanue JIHK. Metoabl reHOMUKH,

TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 MeTob! CTpYKTYypHOU Onosorun

16 Tuns! knetok. [IpokapuoTnyeckas kieTka
CrpoeHune 3yKapuOTHYECKOU KIETKH.

17 [IpaxkTrueckas pabora «/3ydyeHue cBOCTB 0.5
KJIETOYHOU MEMOpPaHbD)

18 [loBepXHOCTHBII anmapar KIeTKU
OnHoMeMOpaHHbIE OPraHOMIbI KIETKH.

19 [TpakTrueckas padota «M3yueHne qBUIKEHUS 0.5
IIUTOIIIA3MbI B PACTUTEIBLHBIX KICTKaX)

[TomyaBTOHOMHBIE OPTaHOUIBI KIETKH:

20 MUTOXOHJIpHH, TacTu bl JlabopaTtopHas 05
paborta «VccnenoBanue mia3Monusa u '
JIETIJIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)

21 HememOpaHHbIe OpraHOUIBI KIETKH

22 Ctpoenue u QyHKIUH 1pa
CpaBHuTeNIbHAs XapaKTEPUCTHKA KIETOK

23 sykapuort. JlaboparopHas padota «/3yueHune 0.5

CTPOCHHA KJICTOK Pa3JIMYHBIX OPraHU3MOB»




AcCUMHIANNS U TUCCUMUIISIINAS — JIBE
CTOpOHBI MeTabom3Ma. Turbel oOMeHa

24 BemiecTB. Jlaboparopnas pabota «3ydenue 1
KaTaJIMTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
NpUMEPE aMHUJIa3bl WITH KaTaJlas3hbl)»
DepMEHTATUBHBIN XapaKTeP peaKIHil
KJIETOYHOTO MeTabonm3ma. JlabopaTopHas
25 pabota «M3yuenue pepMeHTaTUBHOTO 1 0.5
paciernieHus IepoKCHIa BOI0poJia B
PaCTUTENILHBIX U )KUBOTHBIX KJIETKAX)
26 benku-akTHBAaTOPBI U OCIIKH-UHTHOUTOPHI
27 ABTOTpOGHBIN THIT 0OMEHA BELIECTB
28 doTtocuHTE3
XemocuHnte3. JlaboparopHas padbora
29 «CpaBHEHHE TIPOIECCOB (POTOCHHTE3A U 1 0.5
XEMOCHHTE3a»
AHa3poOHBIE OpraHu3Mbl. Buibl OposkeHusl.
30 JlabopaTtopHnast pabota «CpaBHEHHE 1
MPOIIECCOB OPOKEHUS M TBIXAHUS
31 AdpoOHBIE OPraHU3MBbL. JTallb 1
HHEPreTUIEeCKOro ooMeHa
DHeprusi MEMOPaHHOTO IPaTUCHTA TIPOTOHOB.
32 Cunte3 AT®: pabora npotonHoit ATD- 1
CUHTa3bI
33 Peakuuu MaTpuyHOro CHHTE3a 1
34 Tpanckpunus — maTpuunblii cuaTe3 PHK 1
35 TpaHcaAuUs U €€ Tarbl 1
36 Konuposanue amuHokuciaoT. Pois pubocom 1




B OMocuHTese Oelka

Opranuzanys reHoMa y IpokapuoT u

37
AYKapuoT

38 MonekynspHble MEXaHU3MbI SKCTIPECCUN
T€HOB Y SYKapHOT
Bupycbl — BHEKJIETOYHBIE ()OPMBI KU3HU U

39 oOnuraTHbIe napa3utel. [IpakTHueckas 0.5
pabota «Co3naHue MOJEIHU BUPYCa»

40 BupycHrble 3a601eBaHUs YeTIOBEKa,
YKUBOTHBIX, PACTEHUI

41 HanorexHoioruu B OMOJIOTHH U MEIHUIIMHE

42 JKu3HEeHHBIN UK KIETKH

43 Matpuunsiii cuare3 JJHK
Xpomocomsl. JlabopaTopHast pabora

44 «M3ydeHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIpenapaTax»

45 JlemeHue KIIETKH — MHUTO3
Tunsl ki1eTok. KapruoKnuHE3 U HUTOKUHES.

46 Jlaboparopnas pabota «Habmonenne murosa 05
B KJIETKaX KOHYMKa KOpeIlIKa Jyka (Ha '
TOTOBBIX MUKpPOIpEnapaTax)»

47 Perymsanus »KM3HEHHOTO IUKJIA KJIETOK

48 Opranusm Kak eJMHOE 11eJI0€e

49 Tkanu pacrenuii. JlJabopatopHas pabota 05
«M3yyeHue TKaHeW pacTeHU» '
TxaH! )KHUBOTHBIX M YEJIOBEKA.

50 Jlaboparopnas pabota «/3ydeHnue TkaHeh 0.5

KHUBOTHBIX»




Opransl. Cuctemsl opranoB. JlabopaTopHas

51 pabota «/3yueHue opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Onopa Tena opraHu3MoB

53 JIBm>KeHre OpraHu3MOB

o4 IIntaHne oprann3MoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX. 1
[TumeBapuTenbHas cucTeMa yeloBeka

56 JIpIxaHne OpraHNu3MOB 1

57 JlpIxaHue M03BOHOYHBIX JKUBOTHBIX H 1
YeoBeKa

58 TpaHcHOpT BENIECTB y OPraHU3MOB 1

59 KpoBeHocHas cuctema mo3BOHOYHBIX 1
’KMBOTHBIX U YEJIOBEKA

60 Briienenue y opranu3mMosB 1

61 3amuTa y OpraHu3MoB 1

62 HNmmyHHas cuctema yeaoBeka 1

63 PazapaXMMOCTh U perymsinusi y OpraHu3MoB 1

64 ['ymopanbHast peryssiius U SHIOKpUHHAs 1
CHCTeMa )KUBOTHBIX U YeJIOBEKa

65 ®opMbI pa3MHOKEHHUST OPraHU3MOB

66 [TonoBoe pa3MHOKEHNE

67 Meiio3s
['amerorenes. OOpazoBaHue U pa3BUTHE

68 MOJIOBBIX KJIEeTOK. JlaboparopHas paboTa 1 05

«M3ydeHne cTpOeHUs MOJIOBBIX KJIETOK HA
rOTOBBIX MUKpOIIpEnapaTax»




69

I/IH,I[I/IBI/II[yaJ'IBHOC Pa3sBUTHUEC OPraHU3MOB —
OHTOI'CHE3

70

3akJajKka OpraHoB U TKaHEH u3
3apOJIBIIIEBHIX JTUCTKOB

71

Poct u pa3Butue xuBoTHBIX. JlabopaTopHas
pabota «BbIsiBiIeHHE TPU3HAKOB CXOACTBA
3apo/iblilIel TO3BOHOYHBIX KUBOTHBIX)»

0.5

72

Pa3MHOX€EHME U pa3BUTUE PACTEHUI.
JlaGopaTopHas pabora «CTpoeHHe OpraHoB
Pa3sMHOXEHHUS BBICUIMX PACTCHUI»

0.5

73

HcTopusi cTaHOBIEHUSI U Pa3BUTHUS TEHETUKU
KaK HayK{

74

OcCHOBHBIE TTOHATHUS U CUMBOJIBI T€HETHKH.
JlabopaTtophnas pabota «/Ipo3oduna kax
00BEKT T€HETHYECKNX MCCIIEOBAHMI

0.5

75

3aKOHOMEPHOCTH HACJIEA0BAHUS TPU3HAKOB.
MoHoruOpuaHoe CKpeluBaHue.
[TpakTrueckas padora "M3yuenue
PE3yJAbTaTOB MOHOTUOPUTHOTO CKPELTUBAHUS
y ipo3oduier"

0.5

76

[{uTonornvyeckue OCHOBBI MOHOTHOPHIHOTO
CKpEIIMBaHUA

77

Ananuzupyroiee ckpemanue. Hemonxnoe
JOMHWHHPOBAHUC

78

Jurunbpunnoe ckpemuanue. [lpaktuueckas
pabota «3ydyeHue pe3yabTaToB
JUTHOPUAHOTO CKPEIIMBAHUS Y IPO30(QHIIbD)

0.5

79

[{uTonorunvyeckre OCHOBBI TUTHOPUTHOTO




CKpEIIUBaHUA

80 CueruieHHOE HacJIeJJOBaHHUE MTPU3HAKOB 1
81 XpOMOCOMHasI TEOpHUsl HACJIEACTBEHHOCTU 1
82 I'eneTuka mojia 1
83 I'eHoTHI Kak eJIOCTHAS CUCTEMA 1
84 I'eneTn4ecKknii KOHTPOJIb Pa3BUTH 1
pacTEeHMIA, )KHBOTHBIX M YEIOBEKa
85 M3MeHunBOCTh NPU3HAKOB. BubI 1
W3MEHYHUBOCTHU
86 MoaundukanoHHas H3MEHYNBOCTh 1
BapuauuoHHbI ps 1 BapruauMOHHAs
kpuBas. JlaboparopHas pabora
87 «MccnenoBanue 3aKOHOMEPHOCTEN 1 05
MOAN(MUKAITMOHHON U3MEHYHBOCTH. '
[TocTpoenue BapuaMOHHOTO psAaa U
BApUALIMOHHON KPUBOI»
88 I'eHoTHIIMYECKAST N3MEHYHUBOCT. 1
KoMOnHBaTHBHAS U3MEHYMBOCTE
MyranunoHHasi U3MEHUHUBOCTH. [IpakTrueckas
89 pabota «MyTauu y apo30huibl (Ha 1 0.5
TOTOBBIX MHKPOIIpEapaTax)»
90 3aKOHOMEPHOCTH MYTAITMOHHOTO MPOIIEcca. 1
OIHUreHeTHKA U SIINTCHOMHUKA
91 ['enetnka yenoBeka. [Ipaktuyeckas padora 1 05
«CocTaBieHue U aHaJIU3 POJIOCIOBHOM» '
92 MeToabl MEIULIMHCKON TeHETUKHA 1
93 3HaucHNE MEIUIIUHCKON I'CHETHKH B 1

nNpeaoTBPAIICHNUU U JICHCHUU I'CHCTHYCCKUX




3a00JI€BaHNH YEI0BEKA

OCHOBHBIE ITOHITHSA CCJICKIIUH.
94 Jlaboparopnas pabota «/3ydeHue copToB
KYJbTYPHBIX PACTEHHI U TIOPOJ JOMAITHUX

JKHUBOTHBIX»

0.5

MeToapl CeIeKIIMOHHOM pabOTHI.
95 Jlaboparopras pabota «/3ydeHne MeTo10B
CEJICKIIMM PACTEHUN»

0.5

JlocTikeHus celeKIMH PaCTeHUN U
96 XHUBOTHBIX. [IpakTHUeckas pabora
«IIpuBUBKa pacTeHUI»

CoxpaHeHnue, U3y4yeHUE U UCIIOJIb30BAHUE
T€HETUYECKUX PECYPCOB

97

buortexHonorus kak Hayka u OTpacib
98 npousBocTBa. [IpakTndeckas padbota
«M3yuenune 00beKTOB OMOTEXHOIOTHI

0.5

OcHOBHBIE HaMpPaBICHUS CHHTETUYECKOM
ononoruu

99

100 XpoMOCOMHAs ¥ TeHHAst THKEHEPHUs

101 Menunuackue OMOTEXHOIOTUU

102 PesepsHylii ypok. [ToBTopenue, 060061ieHue,

CUCTEMAaTHU3aLs 3HAaHUN

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102

135




11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
Ne nu(ppoBbIe
w/n Tema ypoka Beero Kontpoabubie | IlpakTuueckue oBpazoBaTeIbHBIe
padoTbI padoThI pecypest
1 OpomononHas teopus Y. Jlapsuna 1
5 JIBH>KyIME CHIIBI SBOJIOLIMU BUJIOB 11O Y. 1
Hapsuny
3 Bopn0a 3a cyiecTBoBaHME, €CTECTBEHHBIN 1 1
HCKYCCTBEHHBIA OTOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
9BOJIIOLIMU
5 DTarbl 3BOIOIMOHHOTO MpoIlecca: 1
MHUKPO3BOJIIOIUS U MAaKPOIBOJIIOLIHS
6 [Nomynsityst — 3neMeHTapHas eAMHNLIA 1
IBOJIIOLIMH
3aKOH reHETUYECKOro pasHoBecus JIx.
7 Xapmau, B. BaiinGepra. JlabopaTopHas 1 05
paboTta «BbIsBICHNE H3MEHUYMBOCTH Y '
oco0eil ogHOro Buay
8 DnemeHTapHble (PaKTOPbI 3BOITIOLUU 1
9 DddexT ocHoBarens. IPpdekT OyTHUIOYHOTO 1
rOpJIbIIIIKA
10 Murpanuu. M3o0maumuy MonyJisiui: 1
reorpaduueckas, OuogoruuecKas
11 EcrectBenHbIl 0TOOP — HAIPaBIISAIOMIUN 1

(haxTOp IBOIOITUHN




12

[TosoBoii oTOOP

13

[Iprcnoco01eHHOCTh OPraHU3MOB KaK
pe3ysbTaT MUKpoIBoIronuu. JlaboparopHas
pabota «M3yuenue apoMop(ho30B U
UINO0AJIANITAMI Y PACTCHUH U )KUBOTHBIX»

0.5

14

[Ipumeps! mpucnocodaeHuil y OpraHu3MoB:
Mopdonorudeckue, (GU3NOIOTHISCKHE,
OMOXUMUYECKUE, ITOBEICHUYECKHE.
JIaGopatopHas pabota «IIpucnocobnenus
OpPraHU3MOB U X OTHOCHUTEIIbHAS
11eTIECO00PA3HOCTHY

0.5

15

Bun, ero kpurepuu u CTpykTypa.
JIaGopatopHas paborta «CpaBHEHUE BUJIOB
110 MOP(OJIOTHYECKOMY KPUTEPUIO»

0.5

16

CrpykTypa BUzIa

17

Buioobpa3oBanue Kak pe3yabTaT
MHUKPOIBOJTOIUH

18

CBs3p MHKPOIBOJIIOIWHA U SIITUACMUOJIOIUN

19

Makpossosntonus. [laneonTtonornyeckue
METOObI I/IBYT-IGHI/ISI 3BOJIFOIINHU

20

EI/IOFCOl"pa(I)I/I‘-ICCKI/Ie MCTOAbI U3YUCHUA
3BOJIFOIIUH

21

OMOPHOIOTHYECKHE U CPABHUTEIBHO-
MOP(OJIOTHIECKHUE METO/IBI U3YUCHHUSI
3BOJIOLUU

22

MOJ'IeKy.]'IﬂpHO-FCHCTI/I‘ICCKI/IG,
OMOXHMMUYECKHE U MaTEMaTHUCCKHE METOJbI
HU3YUCHUA DBOJTIONA




23

O6HII/IC 3aKOHOMECPHOCTH 3BOJJIOIHHA

AnantuBHas paauanua. HepaBHOMEpHOCTD

24 TEMIIOB 3BOJIIOIIUN

o5 Hay4Hble runoTessl pOUCX0XKICHHS )KU3HH
Ha 3emie

26 JloHay4HBIE TTPEICTABICHHS O 3aPOKICHUN
KHU3HU

97 OcCHOBHBIE 3TaIbl HEOPTaHUUECKOM
IBOJTIOLIUH

28 ['umore3sl 3apOXKICHHS KU3HH
HcTopus 3eMian 1 MEeTObl €€ N3YUEHHUS.

29 JIaGopatopHas pabota «/3ydyeHue u 05
OITMCAaHUE UCKOTIAeMbIX OCTATKOB JIPEBHUX
OpraHU3MOB»

30 HauanbHbIe 3Tarnbl OpraHudecKon BOIOIHN

31 DBONIOLUS DYKapHOT
OCHOBHBIE 3TaIbl SBOJIOIHUN PACTUTEIBHOTO

32 mupa. [Ipaktudeckas padora «3ydeHue 05
0COOEHHOCTEH CTPOCHUSI PACTEHHI Pa3HbIX '
OT/ICJIOBY

33 OCHOBHBIE 3TaIbl YBOJIOINHU KUBOTHOTO
Mupa
DBOIIOLINS )KUBOTHBIX. [IpakTrueckas

34 pabora «/3y4ueHrne 0cOOEHHOCTEH CTPOCHHUS 0.5
MO3BOHOYHBIX KUBOTHBIX)»

35 PazBuTue xu3Hu Ha 3emMJie 1o 3paM U
nepuoiaMm

36 MaccoBbie BBIMUPAHUSI — SKOJIOTUYECKHE




KpU3UCHI ITPOIIJIOTO

CoBpeMeHHBIH 3KOJOTUYECKUI KPU3HC, ETO

37
0COOEHHOCTH
38 CoBpeMeHHast cUCTeMa OPraHuYeCcKOro
MPOIILIOTO
39 OCHOBHBIE CHCTEMATHICCKUE TPYITITBI
OpraHU3MOB
40 AHTpOIIOJIOTHUSI — HayKa O 4EJIOBEKE
41 PasButue npencraBieHuit 0 MPOUCXOXKICHUN
YelloBeKa
MecTo 4enoBeka B CUCTEME OpPTraHUIEeCKOTO
42 mupa. JlaboparopHas padota «3yuenue 05
0COOCHHOCTEH CTPOCHHS CKEJIeTa YeIOBEKa, '
CBSI3aHHBIX C TIPSMOXOKICHUEM»
43 JIBYOKyIIIME CUITBI aHTPOTIOTEHE3a
44 CooTHolieHrne OMOTOTHYECKHUX U
COLIMAIIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E
45 OCHOBHBIC CTaIMM AaHTPOTIOTEHE3a
46 [NaneoreHeTrka u MajaeoreHOMUKA
47 DBOJIOIHUS COBPEMEHHOTO YeJIOBEKa
UYenoseueckue pacel. [IpakTudeckas pabora
48 «3ydeHne SKOJIOTUUECKUX aarTaiui 0.5
YeIIOBEKa»
49 MeXIUCIUTUTHHAPHBIE METO b
aHTPOIIOJIOTUHU
50 3apokIeHNE ¥ Pa3BUTHE YKOJIOTUN
51 Metonst skonorun. JlaboparopHas pabora 0.5




«M3ydeHne METOI0B IKOJIOTHIECKUX
HUCCIEIOBAHUN

3HadeHne YKOJIOTMYECKUX 3HAHUM JUIS

52 1
YesoBeKa

53 Dkonoruveckue GpakTopsl 1
Abuoruueckue gaxtopsl. CBET Kak

54 sKosioruueckuii paxtop. JlaboparopHas 1 05
pabota «BblsiBIeHHE TPUCTIOCOOIEHUI '
OPTraHU3MOB K BIUSTHHUIO CBETa»
Abuotnueckue daxkTopsl. Temneparypa Kak

55 sKoJoruyeckuit pakrop. JlabopaTtopHas 1 05
paboTta «BblsBIeHHE TPUCTIOCOOICHUI '
OPTraHU3MOB K BIUSHHUIO TEMIIEPATYPb»
Alunornueckue pakTopbl. BnaxxHocTh Kak

56 sKoJornyeckuit pakrop. JlabopaTopHas 1 05
paboTta «AHATOMUYECKHUE OCOOCHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaAHUSD)

57 Cpenpl oOuTaHuss OpraHu3MOB 1

58 Buonorndeckue putTMsbl 1

59 XKuznenusie popMbl OpraHU3MOB 1

60 buotnyeckue pakTopsl 1
3HadeHne OMOTUYECKUX B3aUMOIEHCTBUI

61 JUISL CYIIECTBOBAHHUSI OPTaHU3MOB B CpeJie 1
oOuTaHus

62 DKOJIOTUYECKUE XapaKTEPUCTUKHU MOMYJILUN 1
OcHOBHBIE TTOKA3aTEIH MOMYJISAINH:

63 YHCIICHHOCTD, TNIOTHOCTh, BO3pAcTHAs U 1

MOJIOBAs CTPYKTYpa




OCHOBHBIE TTOKa3aTeIn IMOITYJIAIIUN :

64 POXKIaEMOCTh, TIPUPOCT, TEMIT POCTa,
CMEPTHOCTH, MUTPALIAN

65 DKoJoTu4ecKasi CTPYKTypa MOMYJISIITHH

66 JluHaMuKa MOMYJSLUUN U €€ PeryNsnus

57 KpuBbie pocTa YHCIEHHOCTH TOIMYJISIIHH.
KpuBbie BbIKMBaHUS
Dkonoruveckas Huia Buaa. JlaboparopHas

68 pabota «IIpucnocobeHuss CEMsH pacTeHUI 0.5
K PaccesIeHUIO»

69 Bup xak cucrema nomynsnuit

70 3aKOHOMEPHOCTH TMOBEICHUS U MUTPALIUNA
KUBOTHBIX

71 Coo0111ecTBO OPraHU3MOB — OHOIICHO3

72 DKocucremMa Kak OTKpbITasi cUcTeMa

73 KpyroBopot BemecTB 1 MOTOK SHEPTUU B
HKOCUCTEME

74 OcHOBHBIE TIOKA3aTENIN YKOCUCTEMBI

75 DKOJIOTMYECKUE TUPaMUJIbI

76 N3meHenus coob111ecTB — CyKIIECCHH

77 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P
1 peK. DKOCUCTEMBI MOPEH U OKEaHOB

78 [TpupoiHbIE SKOCUCTEMBI. DKOCUCTEMBI
TYHJIp, IECOB, CTEMNEH, MMyCTHIHB

79 AHTpONOreHHbIE IKOCUCTEMBbI

80 YpboakocucteMmsl. [IpakTudeckas pabora 05

«M3yueHue u onvcanue ypoo3KOCUCTEMBI»




3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX

81 B3aMMOJICCTBUI OPTraHNU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3AEHUCTBUS 3arpsI3HEHUI

82 Pa3HBIX THUIIOB HA CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISALIMOHHOM U
9KOCHCTEMHOM YPOBHSIX

83 buocdepa — obuienmanerapHas 060109Ka
3emnn

84 VYuenue B. U. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS Orochepsl

86 KpyroBoports! BemiecTs u
OMOreOXMMHUYECKHE IUKITBI

87 3oHabHOCTH OMOChepsl. OCHOBHBIE OMOMBI
CyIIH

88 YcroitunBocts Onocheps

89 DKOJOTUYEeCKNE KPU3UCHI U UX MPUYHHBI

90 BoszneiicTBue yenoBeka Ha 6nochepy

o1 AHTpONIOreHHOE BO3/ICHCTBUE HA
pPaCTUTEIbHBIA U dKUBOTHBIM MUP

92 OxpanHa mpupoIbl

93 OCHOBHBIE TIPUHIIUATIBI YCTOWYUBOTO
Pa3BUTHSI YEJIOBEUECTBA U IPUPOIBI
ParonansHoe IpUPOOIOIb30BaHUE U

94 COXpaHeHHEe OMOJIOTHYECKOr0 pa3HOOOpa3us
3emin

95 O06061m1eHne o TeMe «MUKPOIBOIOIHS U €€

pe3yabTaThD»




O6006meHue mo Teme «MaKpOodIBOIIOIUS U €€

96 1
pe3yIIbTaThI»

97 O6o06menue no Teme «IIpoucxoxaenue u 1
pa3BUTHE KHU3HHU HA 3eMIIC)

08 Oo6o06menue no Teme «IIpoucxoxaeHue 1
YeJI0BEKa — AaHTPOIIOTCHE3)

99 O0600611eHne o TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHUAX OPTaHU3MOBY
Oo6o06menne o Teme «OpraHu3Mbl U cpena

100 1
oOHUTaHHS

101 O606H.ICHI/IUC 1o TeMe «DKOJIOTHUS BUJIOB U 1
TIOTTYJISIITHIAY

102 O606menue o Teme «brocdepa — 1
riio0anbHast IKOCUCTEMA)

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* bruonorus. O6mas 6uonorus, 10 kmace/ 3axapoB B.b., MamonTos C.I.,
Conun H.W., 3axaposa E.T.; nox penakiueit 3axaposa B.b., O6miectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY; AKIIMOHEpHOE 00IIECTBO
«M3narenscTBO «IIpocBemenne»2023

* buonorus. O6mas 6uonorus, 11 xknace/ 3axapos B.b., MamonTos C.T".,
Conun H.U., 3axaposa E.T.; mox penakiueit 3axaposa B.b., O6miecTBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «/{PODA»; AKkunonepHoe 00111ecTBO

«M3narensctBo «IIpocBemenne»2023

METOANYECKUE MATEPUAJIBI J1JISA YUUTEJIA

1. Kaniunona E.I'., Msarkosa A.H., PesnukoBa B.3. Equnblii rocyaapCTBEHHBIN
sk3ameH 2016 buonorus. YHuBepcalbHbIE MaTEpHUaIbl IS TOATOTOBKH
yuantuxcst / ODUIU — M.: Uarenext-Lentp, 2011 — 320 c.

2. Tpenaxop no obue 6uonoruu s yyammxes 10-11 kmaccoB u
MOCTYMNAIOUNX

B BY3bl: TPEHUPOBOYHBIE 3a/1aun / cocT. M.B. Briconkas. — Bonrorpan:
Vuurens, 2006 — 148 c.

3. Kanmunosa I'.C., IlerpocoBa P.A., Hukumosa E.A. Otnuunuk EI'D.

bunomonrusa



/ ®UITN— M.: Uurtenekt-Llentp, 2010 — 256 c.

4. MamkoBa H.H. buonorus. [Toco6ue qist moaroropku k Equnomy
rocynapctBeHHoMY 3k3ameny. —CI10.: «Cara»; U] «HeBckuii mpocmekT»,
2004

— 192 c.

5. Jlepuep I'.1. EI'D 2013 buosiorus: TeMaTu4ecKue TPEHUPOBOYHBIE 3aaHUS
/

I'.N.JIepuep. — M.: Dkemo, 2012 — 176 c.

6. Jlepuep I'.1. O6mas 6uosnorus. [loypounsie TecTsl u 3ananus. 10-11
KJ1acc.-

M.: AkBapuyM, .: poda, 1997 — 160 c., un.

7. Jlepuep I''1. EI'D 2016 buonorus: TeMaTu4eCKue TPEHUPOBOUHBIE 3aJaHUS
/

I''1.JIepuep. — M.: Dkcemo, 2012 — 176 c.

8. CyxoBa T.C. Tectsl 1o 6unonoruu. 6-11 ki.: YuebHo-MeTOAMUECKOE

rmocooue /

T.C.CyxoBa. — M. JIpoda, 1997 — 80 c.

MND®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
HUHTEPHET
* http://bxweb.h10.ru/article_biol.shtml (3agaun mo renerrke)

* http://www.licey.net/bio/genetics (3amaun 1o reHeTHKE)



« http://www.nsu.ru/education/biology/devgen/ (OcHOBBI TCHETHKH U
pa3BUTHS)

* http://www.nsu.ru/education/biology/genetics/ (OcHOBBI T€HETHKHU U
pa3BUTHS)

* http://sbio.info/list.php?c=newsgenet (3akoHOMEPHOCTH HACIIEICTBEHHOCTH)
*http://school-collection.edu.ru/catalog/rubr/24c23892-00cf-2fce-fe72
abccfc02b52c/44741/?interface=pupil class=53 subject=29 (MurepakTHBHBIC
3aa4u 110

OMOJIOTUH U YKOJIOTHH )

* http://www.psychology-online.net/articles/doc-482.html (I'enernka
YeJIOBEKa)

* http://n-t.ru/tp/mr/gbc.htm (I'enerrka yenoBeka)

* http://www.msu-genetics.ru/ (I'eneTrka yemoBeka)

* http://humbio.ru/ (I'enerrka ueaoBeKa)

IHOP u D0P: 1. Enunas kouiekuus 1iudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB
URL:

http://school-collection.edu.ru/catalog/?subject%5B%5D=29

2. http://www.e-osnova.ru/ - XKypuan «buomnorus. Bee s yaurens!»

3. http://digital.1september.ru — O6mepoccuiickuii npoekT «lllkona
IU(POBOTro BEKa.

4. http://school-collection.edu.ru - Komekiust mudpoBsIx 00pa3oBaTeaIbHbIX

pECYpCOB.



5. http://www.electroniclibrary21.ru - Dnexktponnas 6ubnroTeka 21 Beka.
6. http://www.ege.edu.ru - OdunmanbHblit nHbOpMaIMOHHBIN mopTan EI'D.
7. http://www.zavuch.ru - Caiit a1 yautenei.

8. http://ecosystema.ru - DKoJI0ru4ecKHid HEHTP « IKOCUCTEMAY.

9. http://letopisi.org - Jleronucw.

10. http://nsportal.ru - ConmanpHas ceTb paOOTHHUKOB 00pa30BaHUS.

11. http://proshkolu.ru — BecraTHbIi MIKOIBHBIN MTOPTAJL.



