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MOSCHUTEJIbBHASA 3AININCKA

[Iporpamma mo yueOHOMY mnpeametry "buonorus" (mamee - Ouosorusi) Ha
ypOBHE cpeqHero obmiero obpazoBaHus pa3paboraHa Ha ocHOBe dDenepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpaszoanuu B Poccuiickoit denepamumy,
OI'OC COO, Konuenuuu mnpenonaBaHusi yuyeOHoro mnpenmera «buonorus» u
OCHOBHBIX TOJIOKEHUH (eepanbHOi pabouei mporpaMmbl BOCIIUTAHHUS.

VYueOubiii npeamer «buomnorus» yrayonénHoro ypoBHs uzydeHus (10-11
KJIACChI) SIBJISIETCS OJHUM W3 KOMIIOHEHTOB MpeAMETHON o0nactu «EcTecTBeHHO-
HayuHble mpeamerbl». CormacHo mnonoxenusm @OI'OC COO npoduibHbIe
y4eOHbIE TIPEIMEThI, U3y4aeMble Ha yriayOJEHHOM YpOBHE, SBISIIOTCS CIIOCOOOM
muddepennuaniu  oOydeHUssT Ha YPOBHE CpeaHEro ooimero oOpa3oBaHUS W
NMPU3BaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMUM, CpPEIHUM
o01MM, cpeTHUM TIpo(eccuoHaIbHBIM U BhICIIUM 0Opa3oBaHueM. B To ke Bpems
KOKIbI M3 3THUX Y4eOHBIX MPEAMETOB JOJDKEH ObITh OpPHEHTHpPOBAaH Ha
MPUOPUTETHOE PEIICHUE O00pa3oBaTEIbHBIX, BOCIHUTATEIbHBIX M Pa3BUBAIOIINX
3a/1ay, CBA3AHHBIX C MpoQopUEHTalUeld O0O0YyYalolUXCs W CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTH HAy4YHOTO 3HAHUA, CBA3aHHOTO ¢ OMOJIOTHEH,
MEIULIUHON, YKOJIOTUEH, TICUXOJIOTUEN, CTOPTOM WJIM BOCHHBIM JEJIOM.

[Tporpamma no ydeOHoMy npeamery "buonorua" naér npeacraBieHHE O
Henu M 3ajadax M3ydeHus ydeOHoro npenmera «buonorus» Ha yriyOJi€HHOM
YPOBHE, onpeelisieT o0si3aresibHOe (MHBapUaHTHOE) MPEAMETHOE COAEPIKaHUE, €ro
CTPYKTYpUPOBaHME IO pa3fenaM W TeMaM, paclpeAelieHHe II0 Kjaccam,
PEKOMEHIYEeT MOCIEI0BAaTENIbHOCTh HM3YyUYEHUsS YYEOHOro marepuajia ¢ y4ETOM
MEXKIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBS3€H, JIOTMKH YYeOHOTro mpoIiecca,
BO3pPacCTHBIX OCOOEHHOCTe oOyuaromuxcsi. B mnporpamme mno Ouonoruu
peanu30BaH MOPUHIUIT TPEEMCTBEHHOCTH C M3y4YEHUEM OHMOJIOTUM Ha YPOBHE
OCHOBHOro  oOmero oOpa3oBaHusi, Onarogapss d4emMy HOpOCMaTpUBaeTCs
HAIpaBJIEHHOCTh HA  MOCJEAYIOIIEEe pa3BUTUE  OHMOJOTMYECKUX  3HAHUM,
OpHMEHTHUPOBAHHBIX Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PECHMUS,
HKOJIOTUYECKOTO MBILUICHUS, MPEACTaBICHU O 310pOBOM 00pa3e >KW3HM, Ha
BOCIIUTAaHHWE OEpeKHOT0 OTHOIICHUS K OKpYXalomed NpUupoaHou cpene. B
nporpaMme 1o OWOJOTHH TakKKe IMOKa3aHbl BO3MOKHOCTH YYEOHOTO mpeameTa
«buonorusiy B peammsaruu  TpeboBanuiik PIOC COO Kk TUIAHHPYEMBIM
JUYHOCTHBIM, METANpEeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHUS H B
dbopMUpPOBAaHUM  OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIBHOW  JICSTEIHHOCTH
0o0y4aromuxcsi M0 OCBOCHHUIO COJEp>KaHUS OWOJIOTMYECKOT0 O0pa3oBaHUSA Ha
YPOBHE CPEJTHETO 00IIero 00pa3oBaHuUs.

VYuebnsiit npenmer «buonorus» Ha ypoBHE cpeaHEro o0Iiero oopa3zoBaHUs
3aBepiiaeT OWOJIOTHYECKOe O0pa3oBaHWE B IIKOJE W OPHUEHTHPOBAH Ha



paciidpeHre U yriyOjeHue 3HaHUM 00yd4aromMXcsi O >KMBOM MpUpOJe, OCHOBAaX
MOJICKYJIIPHOM M KJIETOYHOW OWOJOTUH, SMOPHUOJIOTUM U OHOJOTUU Pa3BUTHS,
IeHETUKH, CEJIEKIUU, OMOTEXHOJIOTUH, 3BOITIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuyenne yudeGHOro mnpeamera «buonorus» Ha yriyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOJrOTOBKY OOYYaIOIIMXCS K MOCIEAYIOLEMY MOIYyYEHHUIO
OMOJIOTUYECKOr0  00pa3oBaHUsT B  By3aX W OpraHU3alMSIX  CPEAHETO
npodeccronanbHOro oopa3zoBanusa. OCHOBY €ro cojiepKaHusi COCTaBIISET CUCTEMA
OMOJIOTUYECKUX  3HAHUW, TIONYYEHHBIX TPU  HU3YyYEHUHU  OOYyHAIOUIMMUCS
COOTBETCTBYIOIIMX CHUCTEMAaTHYECKUX Pa3/lelIOB OMOJOTMM HA YPOBHE OCHOBHOTO
obmero o6pazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOIY4YarOT pa3BuThe. Tak,
pacHmIMpeHbl W yriayOJeHbl OHOJOTUYECKHE 3HAHUS O PACTCHHSX, >KUBOTHBIX,
rpubax, OakTepusiX, OpraHM3Me 4YeJOBeKa, OOIIMX 3aKOHOMEPHOCTAX KU3HH,
JOTIOJTHUTENBHO BKJIIOYEHBI OMOJIOTMYECKUE CBEACHUS TPUKIIATHOTO U TIOMCKOBOIO
XapakTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPUEHTHUPHI IJIs MOCIEAYIOIEro
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpaiusi OMOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, MOJYYEHHBIMH OOYYAIOIIMMUCS MPU HU3YUYEHUU
bu3nKu, XUMHUH, Teorpaduu U MaTEMATUKH.

CrpykTypa mporpammbl 1o yuyeOHomy mnpenmery "buosorus" otpaxaer
CUCTEMHO-YPOBHEBBII M 3BOJIOLMOHHBIA MOAXOAbl K H3YYEHHIO OHOJIOTHUH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEepPHBIE JJIs )KUBBIX
CUCTEM Pa3HOIr0 YPOBHS OpraHU3alUu, SBOJIIOIIMM OPraHUYECKOT0 MHpa Ha 3eMJle,
COXpaHEHHus1 OHMOJIOrMYecKOoro pa3HooOpasusi 1utaHeTtsl. Tak, B 10 kmacce
U3YyYaroTCd OCHOBBI MOJIEKYJSIDHOM M KJIETOYHOM OHOJOruu, 3MOPHOJIOTHU U
OMOJIOTUM PA3BUTHS, T€HETUKH M CEJEKLIHMU, OMOTEXHOJIOTMM M CHUHTETUYECKOU
OMOJIOTUH, AKTYaJU3UPYIOTCA 3HAHHUS OOydyarluxcs Mo OOTaHUKE, 300JI0THUH,
aHaToMHuH, Qusnonoruu uenoBeka. B 11 kmacce u3ydaroTCcs 3BOJIIOLMOHHOE
y4€HUE, OCHOBBI KOJIOTUU U yueHue o onocdepe.

VYueOubiii mnpeamer «buomorums»  mpu3BaH ~ 00ECHEYUTh  OCBOCHHE
o0y4aromuMucs: OMOJIOrMYECKUX TEOpUN M 3aKOHOB, UJIEH, IPUHITUIIOB U MPaBUJ,
JIEXKAIIKNX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHUHM, MHOTOOOpa3sud M OCOOEHHOCTSAX KIETKH, OpraHu3Ma, MOMyJIsSIuH,
OMOLIEHO3a, YKOCUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JOCTHKEHHUAX, COBPEMEHHBIX
UCCIICIOBAHUSIX B OMOJIOTUH, MIPUKJIAHBIX aclieKTax OMoJorndeckux 3HaHuil. J{ms
pa3BUTHS M TOJJEPKaHUS HHTepeca OOydaroumxcs K OWOJIOTMUHM Hapsay Co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOTO MaTepuaia B COACPKAHUU MPOrpaMMbl
no OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS U Pa3BUTHUS
TOM WM WHOW 00JacTH OWOJIOTHH, BKJIAIOM OTEYECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PEILICHUE BAXKHEUITNX OMOJIOTHYECKUX U KOJIOTHYECKUX MPOOIIEM.



Lenb nzyuenus yuebHoro npeamera «buonorus» Ha yriyoiéHHOM ypoBHE —
OBJIaZIcHUEe  OOYyYaIoOIUMHUCS  3HAHUAMU O  CTPYKTYpHO-(QYHKIIMOHAJIbHOU
OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra ¢ NPUOOpPETECHUE YMEHH
UCIIOJIb30BaTh 3TH 3HaHUS B (POPMUPOBAHUU MHTEpEca K ONpeAesEHHON 00sacTu
npodeccoHanbHON JIeATeNTbHOCTH, CBSI3aHHOW C OHOJIOTHE, WM K BBIOOPY
y4eOHOT0 3aBeICHUS JIJIs1 TPOIOJKEHUS OMOIOTMYECKOro 00pa3oBaHusl.

JocTiwkenne 1enu u3ydeHuss yuyeOHoro mpeamera «buomorus» Ha
yriyOJIEHHOM YpOBHE 00€CTIeUMBAETCS PEIICHUEM CIICYIONIUX 3a/1a4:

OCBOCHHE 00YYaIOIUMHUCA CUCTEMbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIEIIUAX, TUIIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSAX U
IpaBWJIaX, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUPA; O
CTPOCHUHU, MHOTO00pa3MM M OCOOCHHOCTSAX OMOJOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJIALUs, BU, OMOreoleHo3, Ouocdepa); 0 BhIIAIOMIUXCS OTKPHITUIX
Y COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTUH;

O3HAaKOMJIEHHME OOydYarouuxcsi ¢ METOAaMH MO3HaHUS >KUBOM MPUPOJIBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOH U
KJIETOYHOM OHMOJIOTUM, SMOPHOJOTMU W OHWOJIOTMH pa3BUTHUS, TE€HETUKU U
CeleKUUH, OWUOTEXHOJOTMM M CHUHTETUYECKOHM OWOJIOTHH, MaJeOHTOJIOTHUH,
9KOJIOTMH);  METOJaMH  CAMOCTOSITEIBHOIO  NPOBEJICHUS  OMOJOTMYECKHX
ucciueoBaHuii B Jylabopatopur W B npupose (HaOnmrojeHue, HU3MEpeHue,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJIAJICHUE OOYYalOIMMHUCA YMEHUSIMU: CaAMOCTOSITEIbBHO  HAXOJUTh,
aHAJIM3UPOBATh M HCIOJB30BaTh OMOJOTMYECKYI0 HH(OPMALMIO; MOJIb30BATHCS
OMOJIOTMYECKOW TEPMHHOJIOTUEH M CHMBOJIMKOM; YCTaHaBIIUBATh CBSI3b MEXIY
pa3BUTHEM OHOJIOTMM UM COLUMAJIbHO-3KOHOMUYECKHMMH U  3KOJOTMYECKUMHU
npo0jemMaMu 4YeJOBEYECTBa; OLIEHMBATh IOCJIEACTBHUS CBOEH JEATEIbHOCTH I10
OTHOIIICHUIO K OKpY’)Karoued NpUPOAHON cpeje, COOCTBEHHOMY 3/I0POBBIO U
3MI0POBBIO0  OKPYXKAIOIMIMX  JIIOJeH; OOOCHOBBIBAaTH W COOJIOMATH  MEpPHI
npoUIaKTUKA UHPEKIMOHHBIX 3a00JIeBaHUM, MpaBUiia MOBEICHUS B MPUPOJIE U
obecrnieyeHus OE30MACHOCTH COOCTBEHHOM KU3HEAEATEIbHOCTH B UPE3BBIUAMHBIX
CUTyallsiX TNPHUPOJHOTO H TEXHOTCHHOTO  XapakTepa; XapaKTepH30BaTh
COBPEMEHHBIE HayUYHbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BuTHE y 00YyYaIOIIMUXCS UHTEJUIEKTYaIbHBIX U TBOPUYECKHX CHOCOOHOCTEH
B IIpPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMU B OHOJIOTUH, pEIIaeMbIMH €0 MpobieMaMHu, METOI0JIOTHEN
OHMOJIOTrHYECKOr0o UCCJIEI0BaHNU, IIPOBEJICHHUS AKCIIEPUMEHTATBHBIX
UCCIIEIOBAaHUM, pelIeHus: OMOJIOTMYECKUX 3a/1ay, MOAEIMPOBAHUS OMOJOTHUYECKIX
00BEKTOB U MPOIIECCOB;



BOCIIUTAHUE y 00YYaIOMIUXCSl IIEHHOCTHOT'O OTHOIIEHHUS K KUBOW MPHUPOJE B
IIEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBICHUSIM; (OPMUPOBAHHUE IKOJIOTHIECKOM,
TeHETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTYypbl TOBEJICHUS B MPHUPOJE;
WHTETrPallMK €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHue  OOyYarOIIMMHUCS  KOMIIETEHTHOCTH B PallMOHAJIHLHOM
IPUPOAOTIOIb30BaHUN (COOJIO/IEHNE TPaBWII TOBEACHUS B TNPUPOJE, OXPaHBI
BUJIOB, 9KOCHCTEM, OUOC(hEphl), COXpAaHEHUH COOCTBEHHOTO 370POBbS U 310POBbS
OKpYyXXaromux Jirojaer  (cobmogeHuss Mep NporIakTUKU — 3a00JICBaHUM,
oOecrieueHre OE30MACHOCTH >KU3HEACSITEIIbHOCTH B YPE3BBIUYAMHBIX CHUTYalHUAX
OPUPOAHOTO M  TEXHOTEHHOI'O0  XapakTepa) Ha OCHOBE  MCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUM B MMOBCETHEBHOM JKU3HU;

CO37laHuE€  YCIIOBUM  JUIsi ~ OCO3HAHHOTO  BBIOOpAa  OOyyarOIIUMHCS
UHIUBUY JTbHOU oOpazoBarenbHON TPaeKTOPHH, CIOCOOCTBYIOLIEH
nocleayoumemMy mnpodeccHoHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUyJIbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMH PETrHOHA.

OO61iee yKca0 YacoB, OTBEJACHHBIX HAa M3YYEHHE OMOJOTMU Ha YIiyOJIE€HHOM
ypOBHE cpeiHero obiiero odpazoBaHus, coctasisier 204 yaca: B 10 kiacce — 102
yaca (3 gaca B Hefiento), B 11 kimacce — 102 vaca (3 yaca B HeJIeIO).

OT16op opraHu3alMOHHBIX (DOPM, METOJIOB M CPEIACTB OOy4YEeHUsT OHOJOTUH
OCYLIECTBJISIETCA C YYETOM CIEUU(PUKU €ro colep:KaHUus W HANPAaBICHHOCTH Ha
OPOJOJDKEHHE OMOJIOTMYecKoro o0pa3oBaHHMS B OpraHu3alusXx CpeaHEro
npo¢eCCUOHATILHOTO U BBICIIETO 00pa30BaHUs.

O0s13aTeNbHBIM yCIIOBUEM NPU 00YUYEHUN OMOJIOTUH HA YIIIyOJIEHHOM YPOBHE
ABIISIETCS TIPOBEJCHUE JIA0OPATOPHBIX M TpaKTUYeCKuX pador. Taxxke ywactue
00ydJaromuXxcsi B BBHITIOJHEHUU TMPOCKTHBIX U y4eOHO-HUCCIEeN0BATENbCKIX PadoT,
TEMaThKa KOTOPBIX  ONPEIESIETCS Y4YUTEIeM Ha OCHOBE HMMEIOIIUXCS
MaTePHATBHO-TEXHUIECKUX PECYPCOB U MECTHBIX MMPUPOTHBIX YCIOBUH.

VYueOunbiii mpenmer «buonorus» m3ydaercs Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBanus B KauecTBe oOs3aTenpHoro npeamera B 10-11-x kmaccax.

Peanuzanus BocnuTaTtenbHOrO MOTEHIMAIAa YPOKOB mpeamera «buomorus»
(YpouHO#l JEeATETBHOCTH, AayJUTOPHBIX 3aHATHA B paMKaX MaKCHMaJbHO
JOTYCTUMOM y4eOHOM Harpy3Ku) MpeayCMaTpUBaET:

- dbopMupoBaHue 'y OOydYalOIMUXCA POCCUUCKUX  TPATUIIMOHHBIX
JTyXOBHO-HPABCTBEHHBIX ¥  COLIMOKYJBTYPHBIX  IIEHHOCTEH, POCCHICKOTO
UCTOPUYECKOTO CO3HAHUSI HAa OCHOBE MCTOPHUYECKOTO MPOCBELIEHUS; MOA00p
COOTBETCTBYIOILIETO  COJAEP)KAHMUS  YPOKOB,  3aJaHM,  BCIIOMOTaTeNIbHBIX
MaTepHaJIOB, TPOOJIEMHBIX CUTYAIIMH J1J1s1 00CYKICHHUI;

- JEeMOHCTpalust  oOyYaroummcst IPUMEPOB OTBETCTBEHHOTO,
IPaKJaHCKOTO TMOBEICHHMS, MPOSBICHUS YEIOBEKOIIOOUS U A00OpOCEpACYHOCTH,
gyepes Moa00p COOTBETCTBYIOIIUX MPOOJIEMHBIX CUTYyAITUi AJIsl O0CYKICHUS,



- NPUBJICUCHUEC BHHUMAHHUS OOYYArONIMXCS K IICHHOCTHOMY AacCHEKTy
U3y9aeMbIX SIBIICHUN M COOBITHI, WHUIIMHPOBAHUE OOCYXJICHHM, BHICKA3bIBAaHUI
CBOCTO MHCHHS, BBIPAOOTKH CBOEr0 JIMYHOCTHOTO OTHOIICHUS K H3ydYaeMbIM
COOBITHUSIM, SIBIICHUSM, JTUIIAM;

— NpUMEHEHUE  WHTEPAKTUBHBIX  QopM  ydeOHOM  paboThl -
VMHTEIICKTYyaIbHBIX, CTHMYJIHPYIONIMX IO3HABATEIbHYI0 MOTHUBAIIUIO, WUTPOBBIX
METOJNMK, JUCKYCCHH, MIAarONIMX BO3MOXKHOCTh TPHOOPECTH ONBIT BEACHUS
KOHCTPYKTUBHOTO JHMAJIOTa; TPYNIOBOW pabOThl, KOTOpas Yy4YUT CTPOUTH
OTHOIICHUS W JICHCTBOBATh B KOMaHE, CIIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO
MBIIIIJICHUS;

- noOykJiIeHHe Oo0ydYaromuxcs coOJI0/1aTh HOPMBI MTOBEJICHUS, TIpaBUia
0OIIIeHNs CO CBEPCTHUKAMH U TTEeJarOTHIECKUMU PAaOOTHUKAMU, COOTBETCTBYIOIINE
yKJIaay o01ieo0pa3oBaTeIbHOM OpTraHW3allii, YCTAHOBICHHUE W  MOJACPKKY
no0porxenaTeabHO atMocheps;

— OpraHu3alusl HACTAaBHUYECTBA MOTHBHPOBAHHBIX WU DPYIUPOBAHHBIX
o0ydJaronuxcsi HaJl HEYCIIeBAIOIUMHU OJHOKIACCHUKAMHU, B TOM YUCJIE C OCOOBIMU
00pa3oBaTeNbHBIMA ~ TIOTPEOHOCTSIMH, ~ JTAIOMIETO  OOYYaroIIMMCS  COITHAIBHO
3HAYUMBIH OTBIT COTPYAHUYECTBA U B3aUMHOMN TIOMOIITH;

— WHUIMAPOBAHUE M TOJACPKKA WCCICIOBATEIIBCKON NEeITeIbHOCTH
o0ydJaronmxcsi, TUIAHUPOBAHUE W BBITIOJIHEHNE WHIWBHIYAIHHBIX U TPYIIOBBIX
IIPOEKTOB BOCIIUTATEIHPHON HAIPAaBICHHOCTH.



COJAEPXAHME OBYUYEHUA
10 KUIACC

ConepxaHue MpOrpaMMbl, BBIICICHHOE KYpCU80M, HE BXOJIUT B IPOBEPKY
rocyapcTBeHHol utorooit arrecraruu (I'MA).

Tema 1. buoJsiorusi kKak HayKka

CoBpemeHnHast 6uoJiorusi — KOMIUIeKcHasi Hayka. KpaTkast uctopust pa3BuTHs
Ouonmorun.  buonormyeckue Hayku W H3y4YaeMmble UMH  TIPOOJIEMBI.
OyHAaMEHTAJIbHbIE, NPUKIAIHBIE M TOHWCKOBBIE HAyYHBIE WCCIEIOBAHUS B
OMOJIOTUH.

3HadeHue O6MOJOTUU B (POPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYyYHOU
kaptuHbel mupa. [Ipodeccun, cBszanHbie ¢ Ouosoruei. 3HaueHUe OUOJIOTUM B
NPAaKTUYECKOM JIESITENBHOCTU YEJIOBEKAa: MEAMUIMHE, CEIbCKOM XO35HCTBE,
MPOMBIIIJIEHHOCTH, OXPAHE MPUPO/IBI.

JdeMoncTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus,
VY. I'apseini, I'. Mennens, B. U. Bepnanckuii, W. I1. 11aBnos, 1. 1. Meuynunkos, H.
. Basunog, H. B. Tumodee-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabnuel 1 cxembl: «CBsi3b OUOJOTUM C JIPYTMMHU Haykammy», «Cucrema
OMOJIOTMYECKHUX HAYK».

Tema 2. 7KuBble cUCTEeMBbI U UX U3y4YCHHUE

JKuBpie cuCTEeMBbl Kak MOpeaMeT u3ydeHus Ouosioruu. CBOWMCTBa KUBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTb,
CJIO0XHOCTh UM YIOPAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPTraHU3AIMA,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTb, UBMEHUYMBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJEKYJSIPHbIMA, KIETOYHBIMN,
TKAHEBBIH, OpraHU3MEHHBIN, MOMYJIALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(OuoreonieHoTuueckuii), oOumochepusid. Ilpomeccsl, mnpoucxoxsdmmue B KHUBBIX
cucremax. OCHOBHbIE TpU3HAKU KUBOro. JKu3Hb Kak (opmMa CylIeCTBOBaHUS
Marepuu. Hayku, n3ydaromye »XKuBble CUCTEMBI HA PA3HBIX YPOBHSIX OpraHU3alvH.

N3yuenue xuBbIX cucteM. Metonpl Ouosiornueckoi Hayku. HaOmronenwue,
U3MEPEHHE, IKCIIEPUMEHT, CUCTEMATU3alusA, MeTaaHanus. llonsaTue o 3aBucuMon u
HE3aBUCMMOW TniepeMeHHOW. IInanupoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumoresa. [loHsitue BBIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Owuonormueckux maHHbIX. OIEHKAa JOCTOBEPHOCTH IMOJYYEHHBIX
pesynbTaroB. [IpuumHBl UCKakeHUsT pe3ysbTaToB JKcrepumeHrta. llonstue
CTaTUCTUYECKOIO TECTA.

JdemMoncTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH >KH3HW», «buomornueckue
cuctembl», «CBoWCTBAa KUBOW MaTepum», «YPOBHU OpPraHU3alUHU KHUBOM
npuponb», «CTpOEHHE MKUBOTHOW KIETKW», «TKaHM KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEYECKOro opraHusma», «buoreonenos», «buocdepa», «Metoab
VU3Y4YEHUS )KUBOU MIPUPOIBDY.

O6opynoBanue:  nabopaTopHoe  oOOpyAOBaHHE  JJii  IPOBEICHMUS
HAOJIIOACHUM, U3MEPEHH, SKCTIEPUMEHTOB.

IIpakTuyeckas padora «lcnonp30oBaHuE pa3aUYHBIX METOHNOB IIPH
U3YUYEHHUH JKUBBIX CUCTEMY.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QYHKIIMOHANbHAs eauHUIA >kuBoro. Vcropus
oTKkpbITUs Ki1eTku. Pabotel P. 'yka, A. JleBenryka. Knerounas teopus (T. ILIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE TMOJIO)KEHUS COBPEMEHHOW KJIETOUYHOM
TEOPUHU.

Metoapl  MOJNEKYJISIPHOM W KJIETOYHOM  OHOJOTHMU:  MHUKPOCKOIIHS,
xpoMmartorpadusi, 31eKTpodopes, METOI MEYEHBIX aTOMOB, Au(depeHuaIbHOe
HEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmnvix
K1emoK. DAEKTPOHHAsT MUKpockonusi. Koxgoxanvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyuenue Kiemox.

JdemMoncTpanuu

[Toptpetsr: P. I'yk, A. Jleenryk, T. [lIBann, M. Illneiinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOI, «DJIEKTPOHHBIA MHUKPOCKOID»,
«HcTopus pa3zBUTHS METOJOB MUKPOCKOTIUI.

O06opynoBaHKe: CBETOBOM MHUKPOCKON, MHKpPOIpPENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IIpakTnueckas padora «l3yyeHue MeETOAOB KIETOYHONW OHOJIOTUHU
(xpomarorpadusi, snekrpodopes, auddepeHuaTbHOe EeHTPUGYTHUPOBAHNE,
[TLP)».

Tema 4. XumMnueckasi OpraHu3anus KJIEeTKU

XUMUYECKAN COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Bonma m e€ ponmp Kak pacTBOpPHUTEINs], pPeareHra, y4acTue B CTPYKTYPHUPOBAHHUU
KJIETKH, TEIUIOPETYISIuU. MuHepanbHbIe BEMIECTBA KJICTKH, UX OWOJIOTHYECKas
poJib. POJIb KATHOHOB ¥ AHMOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKU. buosornueckue mnoauMmepsl. benkwu.
AMUHOKHUCIIOTHBIN cocTaB O0enkoB. CTpyKTyphl OenkoBoi Mosekysbl. [lepBuunas
CTpyKTypa Oejnka, MenTHaHas CBs3b. BTopuuHas, TpeTUyHas, YeTBEPTUUHAS
cTpyktypel. Jlenaryparmus. CpoiictBa OenkoB. Kiaccudukamuss  OenKoB.
buonornueckue Qpynkium 6enkoB. /lpuonsi.



YrneBoasl. MoHOCaxapu/bl, AUCaxapyibl, OJIMTOCAXapUAbl U MOJIHCAXAPUIBI.
O6mmit 1aH cTpoeHHs U (UBMKO-XMMHUYECKHE CBOWCTBAa  YTJIEBOJIOB.
buonoruyeckre GyHKIIMH yTIIEBOOB.

Jlunmuast. T'uapodunsHo-TunpodoOHbIe cBOMcTBA. Kitaccudukanus umnumos.
Tpurnunepunbl, Qoconunuasl, BOCKH, cTepoujibl. buomornueckue QyHKIIUU
aunuaoB. O01Me cBOMCTBAa OMOTOTUYECKUX MEMOpaH — TeKy4eCThb, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJYIIPOHULIAEMOCTb.

Hykneunossie kucinotsl. JJHK u PHK. CrTpoeHue HYKIEHHOBBIX KHUCIOT.
Hyxneorunsl. Ipunnun xomruiementapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cnupans. Mectonaxoxaenue u ouonorundeckue pynknun JTHK.
Bunel PHK. ®yukuuu PHK B kietke.

Crpoenue monekysbl AT®. Makpospruueckue cBsisu B Moliekyine ATO.
buonorunyeckue ¢pynkuuu AT®. BoccraHoBlIeHHbIE IEPEHOCYUKH, UX (DYHKIIMH B
Kietke. [pyeue wnykneozuompugocgpamer (HT®D). CexpenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmoMuKu, npomeoMuKHu.

CrpyktypHasi OHOJOTHS: OMOXUMHYECKUE U Ouo(HU3UUecKue MCCIeOBaAHUS
COCTaBa W TNPOCTPAHCTBEHHOM CTPYKTYypbl Ouomoniekys. Moderuposarue
CmMpyKmypol U OYHKYutl OUOMONEKYN U UX Komniekcos. Komnvromephwiii ouzaiin u
Opeanuyeckull cCunme3s OUOMONEKY U UX HeNPUPOOHBIX AHANO208.

JdemMoncTpanuu

[Toptperst: JI. Ilomunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
@. Conrep, C. [Ipy3unep.

Huarpammel:  «PacrmipeneneHue XUMHUYECKMX DJIEMEHTOB B HEKUBOU
npupojie», «PacnpeaeneHne XuMUUECKUX JIEMEHTOB B )KUBOMW MIPUPOJIEN.

Tabmunel u cxembl: «llepuonuueckass TabnuIa XUMUYECKUX DJIEMEHTOBY,
«Ctpoenue mosekynbl BOAbDY, «BelrecTtBa B coctaBe OpraHu3mMoBy», «CTpoeHHe
MOJIEKYJIbl Oenikay, «CTpyKTypbl O€NIKOBOM MOJEKyIbDy, «CTpoeHHE MOJEKY
yriieBosioBy, «CTpoeHue MoJIeKysal JUnuaoBy, «HykIenHOBbIE KHUCIOTHIY,
«Ctpoenne Monekybl ATO».

O6opyoBanue: XUMHUECKas TIOCya U 000pyI0BaHHE.

JlabopaTtopHas pa6ora «OOHapyxeHHEe OETKOB C TOMOIIHI0 KAYECTBEHHBIX
peaKIuiny.

JlabopaTopnas  paGora  «lccnegoBaHWe — HYKIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBbIX OPraHU3MOBY.

Tema 5. Crpoenne u QyHKIUM KJIETKH

Tumbel KIETOK: JyKapuoTHYecKas U mpokapuotuyeckas. CTpykTypHO-
GbyHKIIMOHATBHBIE 00PA30BAHUS KICTKH.



CrpoeHne mpoKapruoTHIECKOM KiIeTKH. KitleTrouHas creHka 0akTepuii u apxei.
OcoOeHHOCTH CTpOEHUSI TeTepOoTpOoPHON U aBTOTPOMHON MPOKAPUOTUYECKHUX
KJIETOK. MecCTO U poJib MPOKapHOT B OMOIIEHO3aX.

CrpoeHnue u (byHKIIMOHUPOBAHKE AYKapUOTUYECKOU KJIETKHU.
[Mnazmatuueckass wmemOpana (mmasmanemma). CTpykTypa IJIa3MaTHUeCKOU
MeMOpaHbl. TpaHCIIOPT BEHIECTB Uepe3 IUIa3MaTUYECKYI0 MEMOpPaHy: MaCCHUBHBIN
(muddy3us, obmeru€unas auddysus), aKTUBHBIM (IMEPBUYHBIA U BTOPUYHBIN
akTUBHBIA TpaHcropT). Ilomynponuniaemocth MeMOpanbl. PaboTta HaTpuii-
KaJIMEeBOr0 Hacoca. DHIOLMTO3: MUHOLUTO3, (haromuto3. Dk3ouuTo3. Kierounas
crenka. CTpykTypa u QyHKIIUU KJIETOYHON CTEHKU PACTEHH, rprOOB.

Hurormasma. [utozons. Lutockener. [IBuxenue nuromiazmel. OpraHoU bl
kiaetkd. OJIHOMeMOpaHHbIE OpraHoujbl KIETKH: JHAOIIa3MaTHYecKash CeTh
(BIIC), anmapat T'onbaxku, TU30COMBI, UX CTpoeHUE M (QyHKIMH. B3auMocBs3b
OJIHOMEMOpaHHBIX OPraHoUAOB KIeTKH. CTpoeHHe TpaHyJSIPHOIO PETUKYJIyMa.
Mexanusm nanpasnenus beaxos ¢ IIIC. CuHTe3 pacTBopuMbIx OenkoB. CHUHTE3
KJIETOYHbIX  MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynym. CekperopHas ¢pyHkuus anmnaparta ['onbmku. Moougukayusa 6enkos 6
annapame ['onvoocu. Copmupoexa 6enkos 6 annapame Ionvoocu. TpaHcnopt
BEILIECTB B KJIeTKe. Bakyosn pactutenbHbiX Ki1eToK. Kinerounslii cok. Typrop.

[TonyaBTOHOMHBIE  OpPraHOWABI  KIETKW:  MUTOXOHJAPUM,  ILJIACTHUJIBI.
Ipoucxooxcoenue mumoxonoputi u niacmuo. Cumouoeenes (K.C. Mepeocrkosckui,
JI. Mapeynuc). Ctpoenue u (yHKIIMM MUTOXOHApUM W miuactuia. llepBuunele,
BTOPUYHBIE M  CJIOXHBIE  IUIACTUABI  (POTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJIOpOMIACThI, XPOMOILIACTHI, JIEUKOIIACTHI BHICIINX PACTEHHIM.

HememOpanubie opranouasl kieTku CTpoeHue M (PyHKIUU HEMEMOpPAHHBIX
OpraHou/I0B KJIETKH. Pubocomsl. IIpomesrxcymounvle Quramenmo.
MukpodunamMeHTsl. Axkmunogvle Muxpoghunamenmol. MBbIIIEUHBIE  KIETKH.
Axmunogvie KoMnoHeHmuvl HembluleuHvlx Kiemox. MukpoTpyOouku. KneTounbliit
neHtp. CTpoeHWE U JBWKEHHWE JKTYTHKOB W pecHUYEK. MuKpoTpyOoUKn
nuToryasMel. Llentpuons. benku, accoyuupoganmvie ¢ Muxkpoguiamenmamu u
muxpompyoouxamu. Momopuuvle benxu.

Anpo. Obonouka sApa, XPOMATHH, KapHOILJIa3Ma, SAPBIIIKU, UX CTPOEHUE U
byakiuu. SnepHpiii O0enkoBbIM MaTpukc. [IpocTpaHCTBEHHOE pPaCHOJIOKCHHE
XpoMOCcOM B HHTep(ha3HOM siape. Idyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBL. /J{unamukxa si0epHolU 0060a0uKku 6 mumose. AHoephbiii
Mpancnopm.

Knerounsie BrmtoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK DYKaApHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdeMoHncTpanuu



[Toptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuubr u cxembl: «CTpoeHHE 3YKApUOTHYECKOW KieTkm», «CTpoeHue
XKUBOTHOW  KJIETKW», «CTpoeHME  pacTUTENbHOM  KieTkn», «CrpoeHue
MUTOXOHAPUMN», «Anpo», « CTpoeHHEe TPOKAPUOTHUYECKON KIIETKNY.

OO6opynoBaHKe: CBETOBOM MHKPOCKOIN, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOTIpEnapaThl OaKTepruaIbHbIX KIETOK.

JlabopaTtopnas paGora «M3ydeHHe CTpPOEHHS KJIETOK PpPa3IM4HbIX
OpTraHU3MOB.

IIpakTHyeckas padora «l3yyeHne CBOMCTB KIETOUYHONH MeMOpaHbD».

JlabopaTopHas pabora «JccienoBaHue IJa3mMoJiu3a M JEIUIA3MOJIU3a B
PACTUTENIBHBIX KIETKAX).

IIpakTnueckas paGora  «/I3ydyeHwe  ABMKEHUS  LMTOIJIA3Mbl B
PACTUTENIBHBIX KJIETKAX).

Tema 6. O0OMeH BelleCTB M NMPeBPAallleHHE JHEPTUU B KJIETKE

AcCUMUITSALNS ¥ IUCCUMIIISIIIUS — JABE CTOPOHBI MeTabonu3Ma. Tumnsl oOMeHa
BEILIECTB: aBTOTPO(PHBIN W rerepoTpodHBI. YyacThe KHUCIOpoJa B OOMEHHBIX
npoleccax. OJHeprerudeckoe obOecnedeHue KieTku: mnpeBpamieHne ATO B
oOMmeHHBIX Tmporieccax. DepMeHTaTUBHBIA XapakTep peakiuid KIeTOYHOTO
merabonusma. DepMeHThI, UX CTPOCHHE, CBOWCTBA MU MEXaHU3M JEHCTBUSI.
Kodepmentsl. Otinuuunst GepMeHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-
AKTUBATOPhl W OEJIIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTATUBHBIX
peakLuii OT pa3’IMYHbIX (PAKTOPOB.

[lepBuuHBIA CHUHTE3 OpPraHUYECKHX BEIIECTB B KieTke. DoTocuHTES.
AHOKcuceHHbIl U OKCcueeHHbll omocunme3 y obaxkmeputi. Ceemocoouparoujue
NUCMeHMbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOPOIUIACTOB B MPOLECCE
¢dorocunteza. CreroBas u TeMHOBas ¢aspl. Pomoodvixanue, Cz-, Cs- u CAM-munuvt
¢domocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3iaudHbIX (HaKTOPOB
Ha CKOpOCTh (poTocuHTe3a. 3HaUeHHne (POTOCUHTE3A.

XeMOCHHTE3. Pa3Hoo0Opasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTPUDUITUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, CEepoOAKTEPHH, BOIAOPOIHBIC
OakTepuu. 3HaUCHNE XEMOCHUHTE3a.

Ana’pobnbie opraHu3mbl. Buabl Opokenus. IIponykTel OpoxeHHS U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUHU U BO30OYIUTEIN OOJIe3HEN.

AdpoOHBIE OpraHU3MBI. Oranbl AHEPreTUYECKOTO oOMeHa.
[ToaroroBuTeNbHBIN 3TaN. [ THKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3HI.

buonornueckoe OKuCIEHHE, WIM KIETOYHOE AbIXaHue. Poap MUTOXOHIpU B
nporeccax ouojgoruueckoro okucienus. Lluknnueckue peakiun. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeusi memoOpannozo epaduenma npomoros. Cunmes



AT®: paboma npomonnoi ATD-cunmaszvi. IlpeumyiecTBa a’poOHOrO MyTH
oOMeHa BeIeCTB mnepes] aHadpPOOHBIM. DP(HEKTUBHOCTH YHEPTETUUYECKOTO OOMEHa.

JdemoHcTpanuu

[Toptpets: k. Ilpuctin, K. A. Tumupsazes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, I1. Mutuem, I'. A. 3aBap3uH.

Tabnuubl u cxembl: «DoTocuHTe’)», « IHEpreTHUeckuii ooMen», «bruocunres
6enkay, «CtpoeHue GpepMeHTay, «XeMOCHUHTE3.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYAOBAaHHE ISl MPUTOTOBIICHHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIPETIapaTOB.

JlaGopaTropuass pabora «l3ydyeHue  KaTaJUTUYECKOW  AKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMHIIa3bl UM KaTajaasbl)y.

JlabopaTopHass pabora «l3ydyeHue (¢epMEHTATHBHOIO PACIICTUICHUS
NEPOKCHIa BOJIOPOJA B PACTUTENbHBIX U dKUBOTHBIX KJIETKAX.

JlabopaTtopHass paGora «CpaBHeHue mpolieccoB  (GOTOCHMHTE3a H
XEMOCHHTE3a).

JlabopaTopHasi padoTa «CpaBHEHUE MTPOIIECCOB OPOKEHUS U JBIXAHUS».

Tema 7. HacaeacrBennass uHgopmanus U peajn3anus eé B KJIeTKe

Peakuuu matpuuHoro cuntesa. [IpUHIMI KOMIUIEMEHTAPHOCTU B PEAKITUAX
MaTPUYHOIO CUHTe3a. Peannszanus HacieAacTBeHHOW uHopmanuu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuus — wMaTpuuHbld cuHTe3 PHK. IlpuHnmms
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTHUIAPAJUICIIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 ayxapuomuueckou xniemke. Hexooupyrowue PHK.

Tpancnauus u e€ sransl. Yuactue TpancnoptHbix PHK B 6uocunrese 6enka.
VYcnoBus Ouocunresa Oenka. KoaupoBanuwe amuHokucinor. Ponb pubocom B
OnocuHTe3e Oernka.

Cogpemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApHOT. Perynsius akTUBHOCTH T'€HOB Yy MHpokapuoT. ['mmoresa
onepona (®. Kako0, XK. Mano). MozexynsapHvie mexaHuzmovl IKCNpeccuu 2eHO8
aykapuom. Ponv xpomamuna 6 pezynsyuu pabomsl 2eHos. Perynsaiusi 0OMEHHbIX
IIPOLECCOB B KJIeTKe. KileTouHbIi roMeocTas.

Bupycer — Heknerounbsie (popmbl )KU3HUA U 00JUTaTHBIE Mapa3uThl. CTpoeHue
IPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbvlll YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, 6akmepuogpazos.
Obpamuas mpanckpunyus, pesepmasd, uHmezpasa.

Bupycubie 3aboneBanus 4enoBeka, uBOTHBIX, pactenuid. CIIN], COVID-
19, conmanbHbie U MEAUITUTHCKUE TPOOIIEMBI.

buoungopmamuxa: unmeepayus u ananuz borvuux maccueos («bigdata»)
CMPYKMYpHuIX Ouoi02udeckux oanusix. Hanomexnonoeuu 6 buonocuu u meouyume.
IIpoepammupyemvie hynkyuu denxos. Cnocobsbt 00cmasku 1ekapcma.



JdeMoHcTpanuu

[Toptpetsr: H. K. Kosbrios, /1. 1. IBanHOBCKH.

Tabmuiel 1 cxemsl: «brocuaTe3 Oenkay, «l'eHeTHYecKuii Koy, «Bupyche»,
«bakrepuodarmy.

IIpakTuyeckas padora «Co3laHle MOJIEIIH BUPYCA».

Tema 8. )Ku3HeHHBIN HUKJI KJIETKH

Knerounslii 1uki, ero mnepuoasl u perymsinus. Wurepdaza u MUTO3.
Oco0eHHOCTH TPOIECCOB, MpoTeKaronmx B uHTepdase. IloaroroBka KieTku K
nenenuto.  [IpecuHrermyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TIEPUOIBI UHTEP(DA3HI.

Marpuunbiii cunte3 JHK — penukanus. [lpunnunsr perummkamuu JIHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBIM  CHUHTE3, aHTUNAPAJJICIBLHOCTD.
Mexanuszm perukanuu JJTHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl u

TeromMepaza. XPOMOCOMHBIH HaOOp KJIETKM — KapuOTHUIl. JIUIJIOWAHBIM W
rariougHeli  Habopel  XpomocoMm. ['omosormunbie xpoMocombl. [lonoBbie
XPOMOCOMBI.

Henenne knetkm — wmuTo3. CTaguu MHUTO3a W TPOUCXOASIINE B HHUX

npoueccel. Tunbel Muro3a. KapuoknHe3 u 1MTOoKHHE3. buosiornyeckoe 3HaueHue
MUTO3a.

Perynauuss MuToTHYEeCKOro mukia KieTtkd. [IporpamMmmupyemasi KiieTo4dHas
rudesb — anonTo3.

Kinerounoe snpo, XpoMocoMmbl, (PYHKIMOHAJIbHAsI T€HOMUKA. Mexanuzmbi
npoaugepayuu, oughgepenyuposku, cmapenus u euberu kiemox. «lL{ugposas
KiemKkay» — buouH@opmamuyeckue Mmooeiu GYHKYUOHUPOBaAHUs. KIeMKU.

JdemoHcTpanumn

Tabmuupbl 1 cxeMmbl: «KU3HEHHBIM LUK KIETKW», «Mutos», «CrpoeHue
xpomocomy, «Permkanus [JTHK».

ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKpOTIpenaparthl: «MHUTO3 B KJIeTKax
KOpEILKa JIYKay.

JlabopaTtopHasi padora «M3yuenue XPOMOCOM Ha  TOTOBBIX
MUKpOIIpEenapaTax».

JlabopatopHas padora «HabmoneHre MuTo3a B KJI€TKax KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpEnapaTax)y.

Tema 9. Ctpoenue n GyHKIUHM OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH ~ CTPOEHHST U JKM3HEAEATEIbHOCTH  OJHOKJIETOYHBIX
opranu3moB. bakrtepuu, apxew, OIHOKJIETOUHbIE TpHUOBI, OJHOKJIETOYHBIC
BOJIOPOCIIN, APYTUe NPOTUCTHI. KOJIOHHAIBHBIE OpraHU3MBI.



B3auMocBsa3p 4acTel MHOTOKIJIETOYHOIO OpraHu3ma. TKaHu, OpraHel M
cuctembl opraHoB. Opranu3M Kak eIMHOE 1enoe. ['oMeocTas.

Tkanu pacreHuil. Tubl pacTUTENbHBIX TKaHEW: oOpa3oBaTebHa,
MOKPOBHAsI, MPOBOJAIIAS, OCHOBHas, MexaHW4eckas. OCOOCHHOCTH CTpPOECHUS,
GYHKIIMN 1 PACTIONOKEHHS TKAHEH B OpraHax pacTeHUM.

TkaHU KUBOTHBIX U YEJOBEKA. THIIBI KUBOTHBIX TKAHEU: JMUTEIHAIbHAS,
COCIMHUTENbHASI, MbIlIeyHasi, HepBHas. OCOOEHHOCTHU CTpoeHUs, (QYHKIUNA U
PAacHoJIOKEHUS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TE€HEpAaTHBHBIE OpraHbl pacTeHuil. Opransl U
CHUCTEMBI OPTaHOB KUBOTHBIX U 4esioBeKa. OyHKIMN OPraHOB U CUCTEM OPraHoOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeleTbl OJHOKIECTOYHBIX U
MHOTOKJIETOUYHBIX XWUBOTHBIX. HapykHblii M BHyTpeHHUU ckeneT. CTpoeHue u
TUIIBI COETUHEHUS KOCTEN.

JIBokeHne  opraHu3MoB.  JIBMOKEHHME  OJHOKJIIETOYHBIX  OpPraHU3MOB:
aMEOouIHOE, KTYTUKOBOE, PeCHHYHOE. [[BMI)KEHHE MHOTOKJIETOUHBIX PAaCTCHUM:
TPONU3Mbl M HACTUU. JIBMIKEHUE MHOTIOKJIETOYHBIX J>XMBOTHBIX M YEIIOBEKA:
MbIlieuHasi cucrema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. Ilormomenue BOABI, YIVIEKUCIOIO Ta3a H
MUHEPAIbHBIX BEIIECTB pacTeHUsIMU. lIuTaHue KUBOTHBIX. BHyTpuIonoctHoe u
BHYTPHUKJIETOUYHOE mnuuieBapeHue. [IuTtanne mMO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTEILHOIO TpakTa. [IumeBapurenvHbie xene3bl. [luiieBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue ;kuBOTHBIX. [{uddy3us
ra3oB 4€pe3 MOBEPXHOCTh KJIETKU. KoxkHoe nipixanue. /[pixarenbHas TOBEPXHOCTD.
’KabGepHoe u nérouHoe apixanue. /[prxaHue mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOLIMOHHOE  YCIIO)KHEHUE CTPOEHUSI JETKHX TMO3BOHOYHBIX >KUBOTHBIX.
JlpixaTenpHasi CuUCTEMa YeloBeKa. MeXaHu3M BEHTWISIUMH JETKUX y NOTUL U
MJIEKONUTAIOMUX. Perynsiius npixanust. J{pixaTeabHble 00bEMBI.

TpaHCIIOpPT BEIIECTB y OpPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcnopT BemecTB y JKMBOTHBIX. KpOBEHOCHass cucrema W €€ OpraHbl.
KpoBeHocHasi cucrema MO3BOHOYHBIX JKMBOTHBIX H uyejoBeka. Cepaile,
KPOBEHOCHBIE CcOCylIbl M KpoBb. Kpyrum kpoBooOpamieHus. IBOJIOIUOHHBIE
YCJIO)KHEHUSI CTPOEHUSI KPOBEHOCHOW CUCTEMBI MTO3BOHOYHBIX *KUBOTHBIX. PaboTa
cepAua v €€ peryJisiuus.

Beigenenne y opranusMoB. Beimenenue y pacteHuil. Beigenenue y
#KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opranbl BblaesieHus. DunpTpanus,
CeKpelrs U 00paTHOE BCACHIBAHUE KaK MEXaHU3MbI PaObOThI OPTaHOB BBIJICTICHUSI.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM U BBIACIUTENBHON cucTreMamu. Brigenenue y



MO3BOHOYHBIX JKUBOTHBIX U 4enoBeka. [louku. Ctpoenne u (yHKIHOHUPOBAHHE
Hedpona. OOpa3oBaHHE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3moB. CHopbl
OakTepuii M I[MCTHI TMPOCTEHIIMX. 3alldTa y MHOTOKIETOYHBIX PACTEHUHU.
Kytukyna. Cpencrsa nacCMBHOM U XUMHYECKON 3a1IUThl. DUTOHIINIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpPOBBI M MX NpPOU3BOIHBIE.
3amura opranusma ot OosesHel. IMMmyHHas cuctema venoBeka. KieTouHslil u
I'YMOpaJdbHbIH HWMMYHHUTET. BpOoXIEHHBIM W TPUOOPETEHHBIN creruduUecKuii
UMMYHHUTET. Teopus KioHaibHO-cenekTuBHOro ummynurera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocranurenbHble OTBETHI OPraHU3MOB. PoJib BpOKAEHHOTO
UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIEBaHUN.

PaznpaxxuMocTh ¥ perynsiuss y  OpraHusmoB. Pazgpaxxumocte y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxumMocTe u  perynsuus Yy
pacteHuil. PocToBbIe BEIECTBA U UX 3HAYEHUE.

HepBnas cucrema u pedaekTopHas peryysiius y >KUBOTHbIX. HepBHas
cucTeMa M €€ OTHeJbl. DBOJIOIUOHHOE YCIOKHEHNE CTPOEHUS HEPBHOM CUCTEMBI
y JKMBOTHBIX. OTJIENIbI TOJOBHOTO MO3ra IMO3BOHOYHBIX JKMUBOTHBIX. Peduiekc u
pedrexTopHas ayra. be3ycioBHbIE U YCIOBHBIE pe(IICKCHI.

['ymopanibHas peryJisiius M SHIOKPHUHHAsI CUCTEMa >KMBOTHBIX U YEJIOBEKA.
JKenespl HSHIOKPUHHOW CHCTEMBI M WX TOPMOHBI. J[eliCTBME TOPMOHOB.
B3auMocCBsi3p HEpBHOM M SHIOKPUHHOM cucTeM. ['unortanamo-runoguiapHas
cucrema.

JdeMoncTpanuu

[Toptpert: U. I1. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJIOPOCIHN», «MHOTOKIETOYHBIC
Bogopocnm», «bakrepum», «lIpocrenmme», «OpraHbl LBETKOBBIX PAaCcTEHHI,
«CucremMbl OpraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «Tkanu pacrenuity, «KopHeBbie cuctembl», «CTpoeHue ctedisy,
«CtpoeHue IUCTOBON IUIACTUHKWY, «TKaHM >XKUBOTHBIX», «CKEJET YeIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHass cucremay», «JlpIxarenbHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MBpleuHas CHUCTEMA,
«BbigenurenbHas cucrtema», «IHIOKpUHHAS cuctemay, «CTpOEHUE MBIIIIbDY,
«Ammynurer»,  «KuileuHomonoctHeie», «CxeMa  MNUTaHUSL  PACTECHHI»,

«KpOoBEHOCHBIE CHCTEMBI IO3BOHOYHBIX KUBOTHBIX», «CTpOEHUE THUIPBD»,
«Crpoenue mnaHapun», «BHyTpeHHee cTpoeHue O0XAeBOro 4epssi», «HepBHas
cucteMa peiO», «HepBHas cucrema rymkm», «HepBHas — cuctema
npecMmbikatomuxcs», «HepBHas  cucrema — mTuny», «HepBHas — cuctema
MIIeKOTIUTaromux», «HepBHas cuctema yenoBekay», «Peduexcy.



ObopyoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpOIpEnapaTrbl OJHOKJIETOUHBIX
OpraHU3MOB, MUKpPOINpPENApaTbl TKAaHEH, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIUU
HACEKOMBIX, UTJIOKOXKHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHUi, repOapuu
pacTeHUi pas3HbBIX OTACJIOB, BIAXHBIE Ipenaparbl JKUBOTHBIX, CKEJETHI
NO3BOHOYHBIX, KOJUIEKI[MM OECII03BOHOUYHBIX JKUBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opyI0BaHuE I IEMOHCTPAIIMHU ITOYBEHHOTO ¥ BO3YIIHOTO MTUTAHUS PACTECHUH,
pacuieruieHus Kpaxmaiia u OeJIKOB MOJ IeUCTBUEM (PEPMEHTOB, 000pPYA0BAHHE IS
JEMOHCTPALIMM ONBITOB TI0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
IbIXaTeJIbHBIX JBUKEHUH, MOJIENIA TOJIOBHOTO MO3ra pa3jInyHbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHeW pacTEHUIN.

JlaGoparopHasi pabora «/3yueHune TKaHel >KUBOTHBIX).

JlabopaTtopHnas padora «l3yueHure opraHoB IIBETKOBOTO PACTEHUS.

Tema 10. PazMmHoKeHMe ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUSI OPraHU3MOB: Oecrosioe (BKJIIOYasi BEreTaTUBHOE) U
nojsioBoe. Buael  Oecrnonoro  pa3MHOMXKEHUsS:  MOYKOBAaHUE,  CHOPYJISIUS,
(dparMeHTaius, KIOHUPOBAHUE.

[TonoBoe pasMHoxkeHue. llonoBeie kneTku, uiu ramersl. Menos. Craguu
Mmero3a. [loBenenue xpomocoM B Meito3e. KpoccuHrosep. bronorndecknii CMbICI
M€No3a W TOJOBOr0 mpouecca. Melo3 U ero Mecro B KU3HEHHOM LIMKJIIE
OpraHU3MOB.

[IpenzaponpnueBoe passurue. ['amerorenes y »kuBOTHBIX. 110510BBIE KENE3bI.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorere3. CtpoeHue
MOJIOBBIX KJIETOK.

OnnonoTBOpeHHEe W SMOPUOHAIILHOE pa3BUTHE KUBOTHBIX. (CroOCOOBI
OIUIOAOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

NHauBHyanbHOE pa3BUTUE OPraHU3MOB (OHTOT€HE3). DMOPHOJIOrUsl — HayKa
0 Pa3BUTUU OpraHu3MoOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyus mopghocenoe u mooenu mopgoeenesa. Cramuu >MOpUOTEHE3a
KUBOTHBIX (Ha mpumepe Jjarymku). [pobnenume. Tumbel  apobiieHus.
Jlemepmunuposannoe u HeoepmuHuposanuoe Opobnenue. brnacmyna, munvi
onacmyn. OCOOCHHOCTH APOOJICHUS MIICKOIUTAIOMINX. 3apOIBIINICBBIC JIUCTKU
(racTpysauus). 3aKiaaaKka OpraHoOB U TKaHEW M3 3apOJIbIIIEBBIX JUCTKOB. B3aumHuoe
BIMSIHME 4YacTel pa3BHUBAIOIIETOCS 3apojbliia (3MOpPHOHANbHAS WHIYKIIHS).
3aknazka IUlaHa CTPOEHMS JKMBOTHOIO KaK PE3ysbTaT  HEepPapXUUECKHX
B3aMIMOJICUCTBUI TE€HOB. BiusHue Ha >MOpHOHANTBHOE pa3BUTHE PA3IAYHBIX
(aKkTOPOB OKpY’KAIOIIEH CPEIbI.

Poct u pasButue xuBOoTHBIX. [locToMOpuoHansHBIN Tiepuon. [Ipsmoe u
HenpsMoe pasButhe. PaszButue ¢ meramMopdo3oM y OECHO3BOHOUHBIX U
IIO3BOHOYHBIX >KMBOTHBIX. DBHOJOrMYeckoe 3HAYEHHE MNPSIMOr0 M HENPSAMOIO



pa3BUTHSA, UX PaCHpPOCTPaHEHHUE B Npupoge. Tumbl pocra KUBOTHBIX. DAKTOPHI
PETYJSIMU POCTa )KUBOTHBIX U YyesoBeka. CTaauu mocTaMOPUOHATBHOTO Pa3BUTHSA
y )KMBOTHBIX U uenioBeka. [lepnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTHYECKHE TIPOIIECCHI.

Pasmuoxxenne u pasButue pacreHuil. ['ametropur m crnopodur. Meiio3 B
KU3HEHHOM IHMKJe pacTeHuid. (OOpa3oBaHue crop B Ipoiecce Meno3a.
l'amerorenes y pacreHuil. OIUIOJOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OO6pa3zoBaHue u
pPa3BUTHE CEMEHMU.

MexaHn3MBbl PETYISLUN OHTOI€HE3a Y PACTEHUN U JKUBOTHBIX.

JdemoHcTpanuu

[Toptpetsi: C. I'. HaBamwun, X. lneman.

Tabmuubr u cxeMmbl: «BereraruBHoe pa3zmMHOkeHHE», «Turmbl Oecrnosoro
pa3sMHOXKEHUD», «Pa3MHOKEHHE XJIaMUJOMOHAIb», «Pa3MHOXEHHE SBIIIEHBI»,
«Pa3MHOXeHue TUIph», «Meio3», «XpoMmocombl», «l'amerorenes», «CTpoeHHe
SIMIEKJIETKH U crepmaro3onaay, «OCHOBHbIE CTaauu OHTOreHesa», «lIpsmoe u
HENpsAMOE pa3BuTHE», «Pa3BuTMe Mauckoro xyka», «Pa3Butue capanum»,
«Pa3zButne nArymkmw», «/IBOMHOE OIUIONOTBOPEHUE Y UBETKOBBIX PACTCHUN,
«CtpoeHue ceMsiH OJHOJIOJbHBIX U JIBYJIOJbHBIX PACTECHUI», «KU3HEHHBIN UKII
MOPCKOM  KamycTbD», <«JKM3HEHHBIM UUKI MXa», <«OKW3HEHHBIM  LUKI
ManopoOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

O0opynoBaHKe: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SUIEKIETOK U
CIIEpMaTO30U10B, MOAENb « LMK pa3BUTHS JSATYIIKI.

JlaGopaTopHasi padora «/3ydueHue CTpOEHUS MOJOBBIX KIETOK HAa TOTOBBIX
MHKpPOIIPEINapaTax».

IIpakTuyeckas padora «BpIABIEHHE IPU3HAKOB CXOACTBA 3apOABIIIECH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopHas padora «CTpoeHHEe OpPraHOB Pa3MHOMXEHHUSI BBICIINX
pacTEeHU».

Tema 11. I'eHeTuka — Hayka 0 HaCJeJACTBEHHOCTH W HM3MEHYUBOCTH
OpPraHu3MoOB

Hcropust cTaHOBIEHUS W pa3BUTUA TEHETHKM Kak Haykh. Pabotsr T
Menpnens, I'. ne @pusa, T. Moprana. Posib 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Padotel H. K. KonbioBa, H. 1. BaBunoBa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKUE MOHITUS U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIEIbHBIE TEHbI, AJBTEPHATUBHBIE IIPU3HAKW, JOMHUHAHTHBIM M PELECCUBHBIN
pU3HAK, TOMO3UTOTA, TETEPO3UT0Ta, YUCTAs! JIMHUSL, THOPHUIBI, TEHOTHUII, (DEHOTHIL.



OCHOBHBIE ~ METOJIbI ~ T€HETUKH:  THOPHIOJOTUYECKUM,  IUTOJOTHYECKHUH,
MOJIEKYJISIPHO-TEHETUUECKHM.

JdemoHcTpanuu

[Toprpers: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kossnos, H. U.
BaswioB, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®@ununuenko, H. B.
TumodeeB-PecoBckui.

Tabnuibl U cxembl: «MeToJIbl TeHeTUKI», «CXeMbl CKPEIIUBaHUS.

Jlabopatopnas pabdora «/lpo3oduna kak OOBEKT TIE€HETHUYECKHX

HCCIIEJOBaHUN.
Tema 12. 3aK0OHOMEpPHOCTH HACJIEACTBEHHOCTH
Monorubpuanoe ckpemuBanue. IlepBeiii 3akoH Menaenss — 3aKOH

eanHOo00pa3usi ruOpUIOB nepBoro nokojaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHzenss — 3aKOH paclleIUIeHUs IPpU3HaKoB. LluTosiormueckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [' unore3a 4ucTOTh raMer.

AHanusupyroniee ckpemmBanue. [[poMexyTOUHbIN XapakTep HacleIOBaHMUS.
Pacmienienne npu3HakoB MpU HETIOJIHOM JOMUHUPOBAHHH.

JHuruOpugnoe ckpemuBanue. TpeTuit 3akoH MeH1ens1 — 3aKOH HE3aBUCUMOTO
HacjleloBaHMUs ~ Tpu3HakoB.  lluToormueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILUBaHUA.

CuemnienHoe HacnenoBanue npuszHakoB. Paborel T. Moprana. CuenneHHoe
HACJIEJOBAaHUE TEHOB, HAPYLICHHWE CLEIUICHHS MEXAY T'€HaMH. XPOMOCOMHAs
TEOPUS HACIECACTBEHHOCTH.

I'eneTnka nosia. XpoOMOCOMHBIM MEXaHHU3M OIPEAEIEHUS Ioa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTEpOTaMETHBIM MOJ. ['eHeTndeckas
CTPYKTYypa IOJIOBBIX XpoMocoM. HacnenoBanue Npru3HaKkoB, CHETUIEHHBIX C ITOJIOM.

I'enoTun xak nenoctHas cuctema. [lnenoTponus — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHBIM aJUIENU3M. B3auMOAENCTBHE HEaJUIENbHBIX T'€HOB.
Kommiiementaprnocts. Onucras. [lonumepus.

'eHeTryecKUi KOHTpOJIb PA3BUTHUS PACTEHUM, JKUBOTHBIX M 4YEJIOBEKA, a
Takke (U3NOJIOTUYECKUX TPOILIECCOB, TMOBEACHUS M KOTHUTHBHBIX (DYHKIIMMA.
['eHeTnyeckue MeXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3UH
— MapasuT» U «XO35IMH — MHUKpoOOMOM». ['eHeTWdeckue acmeKThl KOHTPOJS H
M3MEHEHUS HAaClIeJICTBEHHON HH(POPMAIIUH B MOKOJICHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

[Toprpersr: I'. Mengens, T. Mopras.

Tabnunel u cxemsl: «llepBbiit U BTOpo# 3akoHbl Menaens», « TpeTuid 3akoH
Menpens», «AHamu3upyromee ckpemuBaHue», «HemomHoe noMuHUpOBaHHUEY,
«CrenyieHHOe HacleOBaHUE TPHU3HAKOB Yy Apo3oduib», «['eHeTnka monay,



«Kapuotunn  uvenmoBeka», «Kapuotun gpozoduiby, «Kapuotum nOTHIBD,
«MHOX€ECTBEHHBIN aJlJICIu3M», «B3auMoaecTBUE TEHOBY.

O6GopynoBanue: MoOJACIb JUIS JIGMOHCTPAIlMM 3aKOHOB — €IMHOOOpa3us
THOPUIOB TIEPBOIO TIOKOJICHUS M PACHICIUICHUS TNPU3HAKOB, MOJEIb IS
JIEMOHCTPAllMM 3aKOHA HE3aBHCUMOTO HACIEIOBaHUSA IPU3HAKOB, MOJEIb s
JIEMOHCTPAlMU CUETUIEHHOTO HACJEIOBAaHUS ITPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpoIpemnapar: «/[po3odunay.

IIpakTuyeckass pabora «l3yueHue pe3yJbTaTOB MOHOTHOPUJIHOTO
CKpCILUBAHUA Y APO30(DHUITBI.

IIpakTuyeckass  padora  «M3ydyeHue  pe3yabTaToB  JUTHOPUJIHOTO
CKpCIIUBAHUA Y APO30(HUITBI.

Tema 13. 3aK0OHOMEPHOCTH H3MEHYUBOCTH

B3aumoneiictBue reHotuna W cpeapl Inpu  GopmMupoBaHuU (peHoTHMA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE MPU3HAKU. Bubl
M3MCHUYMBOCTH: HEHACJICACTBEHHAs M HACJICICTBCHHAS.

MoaudukanronHass u3MeHYUBOCTb. Poib  cpeabpl B (opMUpOBaHUU
MOIU(PUKAIUOHHON M3MeHurBocTH. HopMa peakuuu mnpusHaka. BapuanmoHHbIN
psan u BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa MOIu(DUKAIMOHHOU
M3MEHUYMBOCTH.

I'eHoTHIIMYECKass U3MEHUYMBOCTh. CBOMCTBA F€HOTHUIIMYSCKOM U3MEHUYUBOCTH.
Buapl reHOTUNIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOunaTuBHasi u3MEHYMBOCTb. Meio3 M MOJIOBOM TMpOIECC — OCHOBA
KOMOMHATHBHON M3MEHYMUBOCTH. POJIb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JaHUU
TEHETUYECKOTO Pa3HO00pa3us B Mpejiesiax OJIHOTO BUA.

MyTtanuoHHass W3MEHYMBOCTh. BHabl MyTalMil: TE€HHBIC, XPOMOCOMHEBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYLUMPOBAHHBICE MyTaluuH. SaepHble U
HUTOIUIa3MaTuyeckue MyTtauuv. CoMaTHYeCcKrue M MOJOBble MyTauuu. [IprdnHbI
BO3HMKHOBEHUS MyTauuil. MyTareHbl W WX BIMSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIlecca. 3aKOH TOMOJIOTMYECKHX PSIJ0B B
HacnenactBeHHo m3meHuuBoctu (H.M. BaBuiioB). BHesnepHass U3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Dnueenemuxa u NUCEHOMUKA, POdb SNUSEHEMUYeCKUX @Gakmopos 8
HAC1e008aHUU U UBSMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS8 )Y OP2AHU3MOB.

JdeMoHcTpanuu

[Toprpersrt: I'. ne ®pus, B. Moranucen, H. 1. Bapunos.

Tabmumet u  cxembl: «Buasl  u3MeHUMBOCTHY», «MoauduKalMOHHAS
W3MEHYUBOCTHY, «KomOnHaTHBHAS U3MECHYHUBOCTHY, «Meiiosy,
«OnnonorBopeHuey, «I' eHeTHYECKHe 3a00IeBaHUS YeIoBeKay, « Buabl MyTamuin.



OO0opymoBaHHe: >KHBbIE W TepOapHbIC SK3EMIULIPhl KOMHATHBIX PACTEHUH,
pucyHku (dotorpadun) >KUBOTHBIX C PA3TMYHBIMUA BUJIAMHA U3MEHYHBOCTH.

JlabopaTopHas padoTa «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAIMOHHON M3MEHYMBOCTH. [locTpoeHue BapuallMOHHOTO psna U
BAPUALIMOHHOU KPUBOM.

IIpakTnueckas padora «Mytanuu y aApo3oduibl  (Ha  TOTOBBIX
MUKPOIIpPENapaTax)».

Tema 14. I'eneTuka yesi0BeKa

Kapuotun uyenoBexka. MexayHapoaHas mporpamMma HCCIEAOBaHUS T€HOMA
yesnoBeka. MeToabl  M3y4Y€HHs ~TEHETUKH  4YEJIOBEKAa:  T'€HEaJOTMYECKUU,
OJIM3HEIOBBIH, IUTOr€HETUYECKUH, MONYJISIUOHHO-CTaTUCTUYECKUN,
MOJIEKYJISIPHO-T€HETUUECKHIA. CoBpemMeHHOE OnpeaeIeHUe r€HOTHUIA!
MIOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHHUE, B TOM YHUCJE C IMOMOLIBIO
[M[P-ananu3a. Hacnencteennble 3a001eBaHus YesloBeKa. [ eHHbIe 1 XpOMOCOMHBIE
0oJie3HW uYeJoBeKa. bole3HM ¢ HacleACTBEHHOW MPepaciionoKeHHOCTHIO.
3HaYE€HHE MEAUIMHCKOW T€HETHKH B MPEAOTBPALICHUN U JI€YEHUH T€HETHUYECKHUX
3a0oneBaHui 4yenoBeka. MeauKo-TeHeTHUeCKoe KOHCYJbTHpoBaHue. CTBOJIOBBIE
KJIeTKH. [[OHSITHE «TE€HETHMYECKOro rpysa». DTUYECKHE aCHEKThl MCCIICIOBAaHUN B
00J1acTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akToOpbl TMOBBIIIEHHOW YYBCTBUTEJIHHOCTH YEJIOBEKA K
bU3NYECKOMY M XUMUYECKOMY 3arpsi3HEHUIO OKpY»Karouen cpeanl. ['eHeTnueckas
MPEIPACIOIOKEHHOCTh YETOBEKA K MATOJIOTHUSIM.

JdeMoncTpanuu

Tabnunel u cxembl: «KapuoTtun yenoBekay, «MeToJbl U3yUEHUS TEHETUKU
yesoBekay, «I 'eHeTnyeckue 3a001eBaHUs YETOBEKAY.

IIpakTHyeckas padora « CoOCTaBICHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cesrekuusi OpraHu3sMoB

JlomecTuKanus H CEJEeKIHUs. 3apOoKICHUE CEJCKIMH U JIOMECTUKAILIUU.
Yuyenue H. W. BaBumoBa o IleHTpax TPOUCXOXICHHUS € MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Poib cenekuuu B CO3JaHUM COPTOB PACTEHUM W MOPOJ
#*uBOTHBIX. CopT, mopoaa, MmITaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaciaeAqcTBeHHOM wm3MeHunmBocth H. WM. BasumoBa, ero 3HaueHue Id
CEJICKITMOHHOU PabOTHI.

Meroapl ceneKIMoHHONW paboThl. MCKycCTBeHHBIM OTOOpP: MacCOBBIM U
VHIUBUYaJIbHBIN. DTarnel KOMOMHAIIMOHHON CCJICKLIUU. HUcnsiTanue
POM3BOAUTENCH MO TOTOMCTBY. OTOOp MO TEHOTHIYy C TIOMOIIBIO OIEHKH
¢dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ MoMoIIIbIo aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoTHI.
PaananvoHHbI 1 XUMAYECKUM MyTareHe3 Kak UCTOYHHUK MyTallui y KyJIbTYPHBIX



¢opm opranusmoB. lcrnonab3oBaHHE T€HOMHOIO PEJAKTUPOBAHHMS U METOJOB
pexkoMmOunanTHbIX JJHK nis monmydenus ucxoaHoro Marepuana ajisi CeJIeKIUU.

[Tonmyuyenune ITOJIUILIIOUIOB. BnaytpuBugoBas rudpuIn3aIms.
bnuskopoacTBeHHoe — ckpemuBaHue, WM MHOpuauHr.  HeponctBeHHOE
CKpelniuBaHue, win aytopuauHr. ['erepo3uc u ero mnpuuuHbl. Mcmonb3oBaHue
retepo3uca B cenekuuud. Otmanénnas rubpuauzanus. [Ipeononenue Gecruionus
MEKBUOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIMU PACTEHUI U JKUBOTHBIX. «3e1éHas
DeBONOYUAY.

CoxpaHeHHEe U U3y4YEHUE TE€HETUUYECKHX PECYPCOB KYJIbTYPHBIX PAaCTCHUN H
UX JUKUX pOAMYENd i1 CO3JaHUs HOBBIX COPTOB W THOPUIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. HM3yuenue, coxpaweHue u  YnpaegieHue
2CHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yesax YIyuueHUs Cyuecmsayowux u co30aHus Ho8blX NOpoo, TUHUL U KPOCCO8, 8
MoM 4Yucie ¢ HNpUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbLIX UCCe008aAHUI,
nepeoosulx uoeti U nepcneKmusHbIX MmexHoI02UlL.

JdeMoncTpanuu

[loprpersr: H. W. Baunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsinenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuibl u cxembl: «LIeHTpbI TPOUCXOXKIECHUS U MHOTO00Pa3usl KYJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSAOB B HACJIEACTBEHHOW W3MEHUYMBOCTHY,
«Metopl cenekuumny, «OTnanénnas rudpuauzanus», «MyrareHesy.

JlabopaTopHas padora «/3ydeHue COpTOB KyJIbTYPHBIX PACTEHUN U TOPOL
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «l3ydueHue METOAOB CEIECKIIUN PACTCHUIN.

IIpakTHyeckas padora «lIpuBuBKa pacTeHUIN.

Jkckypeusi «OCHOBHBIE METOJBl W JOCTHMKEHUS CEJIEKIUH PACTCHUH W
YKUBOTHBIX (Ha CEJNIEKIIMOHHYIO CTaHLHUIO, IIJIEMEHHYO depmy,
COPTOMCIIBITATENIbHBIA y4acTOK, B TEIUIMYHOE XO3SMCTBO, B J1a0OpaTOPHIO
arpOyHHMBEPCHUTETA UM HAYYHOT'O LEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAs1 OMOJIOT Ml

OOBbeKThl, UCHOJB3yeMble B OMOTEXHOJOIMH, — KIETOUHBIE M TKaHEBbIC
KYJbTYPBHI, MHKPOOPTaHU3MBI, 150. XapaKTepUCTHUKA. Tpamunuonnas
OMOTEeXHONOTHUsl:  XJeOonmeuyeHne, TOJyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BuHOAenue. Mukpobuonornueckuii cuHTe3. OOBEKTHI MHKPOOHOIOTHYECKUX
TexHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT U BUTAMUHOB.

Co3taHre TEXHOJIOTH M MHCTPYMEHTOB LEJIEHANPABICHHOIO U3MEHEHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJIbIO ITOJy4YEHHUs] OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKalMX HE BCTPEUAIOIIMECs B IPUPOIe OMOCHHTETHUECKHUE MyTH.



Knerounasa mnxenepus. Meroapl KynbTypbl KIETOK M TKaHEW PAacTEHUHN U
#®uBOTHBIX. Kpuobanku. Comarudeckas ruOpuan3anus W COMATUYCCKUN
smOpuoreHe3. lMcrnonp30oBaHWe TaluiOW0B B CEJIEKIUMU pacTeHuid. [lonyuenue
MOHOKNOHALHBIX anmumein. HMcnonv3oeanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBLX
aumumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKkoHCTpyKIus
SMIEKIIETOK W KIOHUPOBAHHWE JKMUBOTHBIX. METOA TpaHCIUIAaHTALIMU SIAEP KIETOK.
Texnonoeuu 0300p08JIeHUs, KYTbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUS CENbCKOXOZAUCMBEHHBIX K)IbMYP.

XpoMocoMHasi W TeHHasi WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomOouHaHTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmKeHUsT W NEPCHEKTHUBBI  XPOMOCOMHOM W T€HHOM  WHYKEHEPHH.
DKOJIOTUYECKHUE U ITUYECKHUE MPOOJIEMbI TCHHOU UHKCHEPHH.

Menunuackue 6uorexnojoruu. [locrreHomuas nudposas meaunuHa. [THP-
JIUArHocTUKa. MeTaOOJOMHBIN aHalu3, TEHOLUEHTPUYECKUH aHajdu3 MpoTeoMa
YEJIOBEKA IS OLIEHKH COCTOSIHUSA €ro 3740poBbs. MCIOnb30BaHME CTBOJIOBBIX
kjneTok. TapretHas Tepanusi paka. 3D-Oumoumxkenepus mansg  pa3pabOTKU
byHIaMEHTAIBHBIX OCHOB MEJIUIIMHCKUX TEXHOJOTHM, CO3/IaHUSl KOMIUIEKCHBIX
TKaHEWd COYETaHUEM TEXHOJIOTHUH TpEXMEpPHOro OMOMpUHTHUHIra U ckad@osaunHra
JUJIsL pELICHUS 33724 IEPCOHATM3UPOBAHHONW MEIUIIAHBI.

Co3nanue BEKTOPHBIX BAaKIMH C 1EJIbI0 O0ECTeuYeHUs: KOMOWHUPOBAHHOU
3amuThl OoT BO3Oyauteneir OPBU, ycraHoBieHHE MOJEKYJISPHBIX MEXaHHU3MOB
¢ynkumnonuposanuss PHK-cogepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO OIACHBIE
3a0071€BaHuUs YEIOBEKA U JKUBOTHBIX.

JdemoHcTpanumn

Tabnunel u cxeMbl: «Mcnonp30BaHrEe MUKPOOPTaHU3MOB B ITPOMBIIIJIEHHOM
MPOU3BOACTBEY, «KieTouHass nHKeHepus», «l €HHass HHKECHEPUSD).

JlabopaTopHas padora «/3yyeHue 00bEeKTOB OMOTEXHOIOTUM.

IIpakTuyeckas padora «IlomyueHne MOTOUYHOKUCITBIX TPOAYKTOBY.

IKekypeusi «bUOTEXHONOTHS — BaKHEWIIas MNPOU3BOAUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOCTBO)Y.

11 KJJACC

Tema 1. 3apoxkaenne m pa3BUTHE IBOJIOIHOHHBIX MPeEICTABJICHHHA B
Omosiornm

OpomonmonHass teopuss Y. [lapBuna. IlpeanochbUiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBrKy1Me cuibl 3BoJrolMU BUAOB no Y. J[apBuHy (BbICOKass HHTEHCUBHOCTD
Pa3MHOXEHHUST OpPraHW3MOB, HACIEJICTBEHHAas WU3MEHYHBOCTH, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U NCKYCCTBEHHBIN 0TOOD).



Odopmienne cuntetndecko Tteopuu HBomtonuu (CTI). HedrpanbHas
teopust sBomtonuu. CoBpeMeHHas dBOJNIOIMOHHAS  OuWojorus. 3HAUYCHUE
ABOJIFOIIMOHHON TEOPHUH B (POPMUPOBAHUU €CTECTBEHHO-HAYUYHON KapTUHBI MHUPA.

JdeMoHcTpanuu

[Toptpetsi: Apucrorens, K. Jlunnei, K. b. Jlamapk, 2. XK. Cent-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. 1. Imansraysen, [Jx. Xonaein, . K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBo mnpupoasl (o K. Jlunuew)y,
«Jlecthunia xuBbIX cymiectB (mo Jlamapky)», «Mexanusm (opmupoBaHus
NpUCHOCOONIeHU y pacTeHuil W KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapiipyrta nytemectBus Y. Jlapsunay, «Haxonku Y. Jlapsunay, «DopMbl 60psOBI
3a cymiectBoBanue», «llopoawl romyoOei», «MHOroodpasue KyJabTypHBIX (GopM
KarmycThbl», «[lopoJpl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHUsI HOBBIX BUOB
(mo Y. HapBuny)», «Cxema COOTHOIIEHHUS JBIXKYUIUX CHJ 3BOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPHUH 3BOJIFOLIUNY.

Tema 2. MUKpPO3BOIIOLHA U €€ Pe3yJIbTATHI

[Tonynsiuusa Kak 3jieMEHTapHas eIUHMIA 3BOJoLUH. COBPEMEHHBIE METO/IbI
OIICHKM T'E€HETHMYECKOTO pPa3HOo0Opa3us U CTPYKTypbl mnonyidnuil. M3MmeneHue
reHooH/la TOMyJSLUUUA KaK DJIEMEHTApPHOE SBOJIOLMUOHHOE SBJICHHE. 3aKOH
reHeTuueckoro paBuosecus [[xx. Xapau, B. BaiinOepra.

DneMeHTapHbie (PaKTOpbl (ABUXKYIIME CHJIbI) HBOMIOUMH. MyTallMOHHBIN
npouecc. KomOuHaTuBHasg u3MeHUMBOCTh. [lpelid reHOB — ciydaiiHble
HEHAIpaBJI€HHbIE HW3MEHEHWs 4YacToT aieiaed B mnomysauusax. Oddexr
ocHoBarend. JIpgexm Oymwvirounoco eopaviwika. CHUdMCEHUe 2eHemu4yecKo2o
pasnoobpazus: npudunsl u cireocmesus. llposenenue s¢pghexma opetigha 2enos @
oonvuwux u  manvlx  nonyaayusax.  Mwurpamun.  M3omAuMs  HOMyJISUUNA:
reorpaduueckas (MpoCcTpaHCTBEHHAs), OMoJIoruuecKkast (penpoayKTUBHAs).

EctecTBeHHbII 0TOOp — HanpaBisromuii Qgakrtop 3Bomtouud. DopMbl
€CTEeCTBEHHOTO  OTOOpa:  ABMXKYLIMHM, CTAOWIM3HPYIOIIUN,  pa3phIBAIOIINMA
(mu3pynTtuBHblid). [lonoBoit oTOop. Bo3HHMKHOBEHHE W 3BOMIOLMS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[Ipucnoco0IeHHOCTh  OPTraHW3MOB  KaK  pe3yJdbTaT  MHKPOIBOJIOIUH.
Bo3nukHoBenne — mpucnocobiieHnid y  opraHu3mMoB.  Apomopdo3pl U
uanoananranuu. [Ipumepsl nmpucmnocobiieHnit y opraHu3MoB: MOP(OIOTHUECKHE,
¢usnonornyeckue,  OMOXUMUYECKHe,  ToBeaeHUeckne.  OTHOCHUTEIHHOCTH
IPUCTIOCOOTICHHOCTH OPraHU3MOB.

Bun, ero kputepuum u cTpyKTypa. BumooOpa3zoBanue Kak pe3yJbTaT
MUKpO3BoOoMK. M3onmamust — kioueBod ¢dakTop BuaooOpazoBanus. Ilytu u
CIIoCcoOBI BU000pa30BaHUS: aJIoNMaTPUYECKOE (reorpaduueckoe),



CUMITATPUUYECKOE (?KOJIOTHYECKOE), «MTHOBEHHOC) (monuIIONU3aINS,
rubpuauzays). [MuTenbHOCTh HBOIOIMOHHBIX MPOIECCOB.

Mexanusmbl HOpMHUPOBAHUS OUOJIOTHYECKOTO Pa3HOOOpa3us.

Ponr  oBodtOLMOHHON Oumonormu B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHus: 6nopazHooOpazusi. MUKPOIBOIIONUS U KOIBOIIOLHUS MMAPA3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUSL YCTOMUYUBOCTU K aHTUOMOTHUKAM M CIOCOOBI
OOpBOBI C HEM.

JdemoHcTpanuu

[Toptpetsi: C. C. YeTBepukos, 3. Malip.

Tabmuubl 1 cxembl: «MyTallMOHHAs W3MEHYMBOCTHY, «llomynsiuonHas
CTpYKTypa Buaa», «Cxema nposiBaeHus: 3akoHa Xapan—BaiinOepray», «JIBuxyimue
CWJIBl ABOJIOLUNY, «DKOJIOTHYECKas U30JSLUs MONYJIAINI ceBaHCKOU (openmny,
«l'eorpaduueckast M30JSAIUS  JTUCTBEHHUIIBI CUOUMPCKOM W JIMCTBEHHHUIIBI
naypckoi», «llomynsanroHHbIE BOJHBI YUCIEHHOCTH XUIIHUKOB U XKEPTBY», «Cxema
JEUCTBUSL €CTECTBEHHOro 0TOOopa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«naycTpuansHeiil Menanu3My», «Kupbie uckomnaembie», «[[oKpoBUTEIBLCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaaronias OKpacka KUBOTHBIXY,
«Duznonornueckue amantauun», «llpucrnocoOreHHOCT OpraHu3MoOB M €€
OTHOCUTEIBHOCTBY», «Kputepuu Buaa», «Buabl-npoitHukn», «CTpyKTypa BUia B
npupojsie», «Crnocobsl BugooOpazoBaHus», «leorpaduyeckoe BUA00Opa3oBaHUE
TPEX BHUJOB JaHJBIIICH», «IKOJOTMUECKOE BHUA000pa30BaHUE BUIOB CHHUILY,
«lTomunnouael pacrenuii», «KanycTHo-peneuHblil ruOpums.

O6GopynoBanue: repdapuu pacTeHUM, KOJJIEKIIMN HACEKOMBIX, Uyydelia NTUIl U
3BEepell C MpUMEpaMH pa3IMYHBIX MNPUCIOCOOJICHHM, uydesia NTUIl U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUM OJM3KUX BUIOB, 0OpPa30BABIIUXCA
Pa3IMYHBIMUA CIOCOOAMH.

JlabopatopHass paGora «BbIsiBI€HHE HW3MEHUYMBOCTH y OCO0OEH OJIHOIO
BUJIAY.

Jlabopatopnas  paGora  «IlpucrocoOneHuss  OpraHu3smMOB U HX
OTHOCHTEJIbHAS LIEJIECO00PA3HOCTDY.

JlabopaTtopunas paGora «CpaBHeHHE BHIOB 1O MOPQOIOTHIESCKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoIlOINS U €€ Pe3yJabTaThl

Mertonpl  u3ydeHUss Makpol3BoOJOIUU. [laneoHToorMueckue - MeTOJbl
uzydeHus: odBoitonuu. Ilepexomubie ¢GopMbl W (PUIOTEHETHYECKUE  PSIIBI
OpraHU3MOB.

buoreorpaduueckue meTompl u3ydeHus 3Boionuu. CpaBHeHHE (IOpHI U
¢dayHpl MaTepuKOB W OCTPOBOB. buoreorpaduyeckue obmactu 3emnn. Bumpi-
SHJEMUKU U PEITUKTBHI.



OMOPHOIOTHYECKUE U CPaBHUTEILHO-MOP(OIOTHUECKHUE METObl W3YUCHHUS
3BONIIOLMHU. ['eHeTMYeCKne MEXaHW3Mbl 3BOJIIOIMM OHTOIEHE3a W IOSBICHUS
ABOJIOLIMOHHBIX  HOBHIECTB. ['OMOJOTMYHBIE W  AHAJIOTUYHBIE  OPraHbI.
PynumenTtapHeie  opranbl U aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKUE,
OMOXMMHUYECKME W  MaTeMaTH4YEeCKUE  METOJIbl  M3yYEHUS  HBOJIIOIUU.
I'omonornunbie reHbl. CoOBpeMEHHBIE METOJbI MOCTPOCHHUS (DUIOTEHETHYECKHUX
J€PEBHEB.

XPpOMOCOMHBIE MYTAIlUU U SBOIIOLIMS TEHOMOB.

OO6mre 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOUMU. [Ipunyun cmenvt yHnKyui.
HeobOpatumocts 3BosonMu. AfanTuBHas paauanus. HepaBHOMEpPHOCTH TEMITOB
SBOJIOLIMH.

JdeMoncTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkelb.

Tabnuubl U cxembl: «OUIOTEHETUUECKUN DSl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Creronedanb»y,  «Punuodutey,  «CemMeHHBbIE
nanopoTHukn», «buoreorpaduueckue 30HbI 3emnn», «/lpeiid) KOHTHHEHTOBY,
«Penuktel», «HavanbHble CcTaguu 3SMOPUOHAIBHOTO PA3BUTUA IMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMUHBIE M aHAJOTUYHBbIE OpraHel», «PyauMeHTbI»,
«ATaBu3MbI», «XPOMOCOMHBIE HA0OpbI YEJIOBEKAa M IIUMIIaH3e», «lJIaBHbIE
HaIpaBJICHUS 3BOJIOLUNY, «OO0I1IKe 3aKOHOMEPHOCTH 3BOJTIOLIHI.

O0GopynoBaHue: KOJUICKIIMU, TrepOapuu, MYJSDKM HCKOMAeMbIX OCTaTKOB
OpraHU3MOB, MYJISKM TOMOJIOTUYHBIX, AHAJIOTHYHbBIX, pyJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. IIpoucxoxaenue u pa3BuTHe )KU3HU Ha 3emJie

Hayunble ruUmoTe3sl MPOMCXOXKJIECHUA KWU3HM Ha 3emiie. AOWOreHes u
naHcrepmusi. JloHayuHble TPEICTaBICHUS O 3apPOKICHUU KU3HU (KpEalMOHU3M).
['unore3a NOCTOAHHOIO CaMO3apOXKACHUS )KU3HU U €€ onpoBepxkeHue onbiramu .
Penu, JI. Cnannannanmy, JI. [Tactepa. IIporcxoxaeHue »u3HU U aCTPOOUOTIOTHSI.

OcHOBHBIE JTaIlbl HEOPTaHUYECKOU JBOJIIOLUH. IInanerapHas
(reosioruueckasi) JBOJIOINHUA. XHUMHYECKas DBOMIONMUSA. AOHOTCHHBIM CHHTE3
opraHnueckux BemiecTB u3 Heopranuueckux. OmeiTt C. Mumepa u I'. IOpm.
ObpazoBanue monuMepoB u3 MoHoMmepoB. KoamepBatnas rumoresa A. U.
Omnapuna, Tunoresa nepsudHoro oynroHa k. XomnaeitHa, TeHETHUECKas TUIOTE3a
I'. Ménnepa. Pubosumer (T. Uex) u rtumorteza «mupa PHK» VY. T'unbGepra.
dopmupoBaHre MeMOpaH ¥ BO3HUKHOBEHUE IPOTOKIETKH.

Hcropust 3emuin u Meroasl €€ u3ydeHHs. VIcKomaemble OpPraHMYECKHE
octatku. ['eoxponomorus u e€ wMeronpl. OTHOcUTENbHAasE U aOCOJIOTHAs
reoxXpoHoorus. I'eoXxpoHoiornueckas mKana: 30Hbl, 3pbl, IEPUObI, SITOXH.



HauvanbHble sTambel opranudeckoi sBosrouuu. [losBieHne u 3BOJIOLHS
MEPBBIX KJIETOK. DBONIONUSA MeTa0onn3Ma. BO3HHUKHOBEHHE TMEPBBIX IKOCHUCTEM.
CoBpemMeHHbIe MUKPOOHBIE OUOTUIEHKM KaK aHaJor MEPBBIX Ha 3emiie cOOOIIECTB.
CrpomMaronutsl. [TpokapuoThl U 3yKapHOTHI.

[Ipoucxoxaenne 3ykapuoT (CHMOMOTEHE3). DBOJIIOIIMOHHOE MPOUCXOKICHUE
BUpPYCOB. IIpoMCXO0XIEHUE MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HHMKHOBEHUE
OCHOBHBIX I'PYHI MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl 3BOJIONMH BbICHIMX pacTeHud. OCHOBHBIE apoMOpPGO3bI
pactenuid. Beixoxm pacreHuit Ha cymry. [losBiieHME CHOPOBBIX PACTCHUW W
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoHCXOXKIEeHHE IBETKOBBIX
pacTECHUU.

OcCHOBHBIC 3Tambl 3BOJIOIUU KUBOTHOTO MHpa. OCHOBHBIE apoMoOp(dO3b
®KUBOTHBIX. Bennckas dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. IlepBbie XOpnoBbIe )KUBOTHBIE. JKH3Hb B BOJIE. DBOJIOLUSA MO3BOHOYHBIX.
[Ipoucxoxnenne ambubuii u pentunuil. [IpoucxoxaeHue MICKOMUTAIONIUX U
ntui. [lpunuun kimroyeBoro apomopdosa. OcBoeHHe OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMH CYIIIU.

Pazutne xu3HM Ha 3emie IO 3paM M IEPUOJAM: apXeu, MPOTEpPO30MH,
najgeo3oi, Me3030#, KaifHo30M. OOm@as  xapakTepuCTHKa KiIMMara U
reojorndyeckux mpoieccoB. [losiBIeHHME W pacUBET XapaKTEPHBIX OpPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCJIOBHS U BIUSIHUE HA Ta30BbIi COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHHSI — 3KOJOTHYECKUE KPHU3UCHI mpouuioro. [IpudnHel u
CIEACTBUS MAacCOBBIX BbIMHpaHHl. COBPEMEHHBIM IKOJIOTHYECKUN KPHU3HUC, €T0
ocobenHoct. [Ipobiema coxpanenus 6uopazHoodpas3us Ha 3emiie.

CoBpeMeHHas cucTeMa opraHudeckoro mupa. [IpuHuunel kinaccupukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKHAE IPYIIIbI OPraHU3MOB.

JdemoHcTpanumn

[Moptpets: @. Penu, JI. Cnamnannanu, JI. Ilactep, . . Meunukos, A. U.
Onapun, /x. Xonaeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmump! u cxemsl: «Cxema onbita @. Penny, «Cxema onbita JI. Ilactepa mo
U3YUYEHHUIO CaMO3apoKIeHUsl *ku3Hm», «Cxema ombita C. Muinepa, I'. FOpwn»,
«JTanbl  HEOPraHWYECKOW  HBomouu», «l'eoxpoHoJOrMYecKass  IIKaiay,
«HadanpHbIE 3Tambl OpraHUYECKOi 3BoomUmn», «Cxema 00pa3oBaHUS DYyKAPHOT
nyTéM cumOuorenesa», «Cucrema xXuBod mpupoab, «CTpoeHue BUpPYCA»,
«Apomopdo3sl  pacrenuity, «PuHHOGUTHY, «OTHOKIETOUYHBIE BOJOPOCIHY,
«MHoOTOKJIeTOUHBIE BOAopocian», «Mxwmw», «llanmoporHukm», «l 0J0CEMEHHBIE
pacteHusi», «Opranbl UBETKOBBIX pacTeHUi», «(Cxema pa3BUTUS KHUBOTHOTO
mMupa», «Apomophosbl KHBOTHBIXY», «lIpocTeitmme», «KumedHononocTHbIeY,
«IInockue yepBU», «YneHucroHorue, «PBIOBI», «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lltuupyy, «Miekonuraromme», «Pa3BUTHE KU3HH B
apXeuCcKou 3pey, «Pa3BUTHE KU3HU B IPOTEPO3OMCKON 3pe», «Pa3Burue KuU3HU B
IaJIe030MCKOM 3pe», «Pa3BuTHE )KU3HU B ME3030MCKOMN 3pey, «Pa3BuTHe KU3HU B
KaitHO30M KOl 3pey», « COBpEMEHHAs! CUCTEMA OPraHUYECKOT0 MUPay.

O6opynoBanue: repdbapuu pacTEeHUN Ppa3IUYHBIX OTMENOB, KOJIJIEKIIUH
HAaCEKOMBIX, BJIAXHBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIUU
UTJIOKOJKHMX, CKEJIEThl TO3BOHOYHBIX JKMBOTHBIX, 4Yy4Yella NTULl W 3BEpEH,
KOJUIEKIIMM OKAMEHEJIOCTEHN, IMOJE3HBIX HCKOMAEMBbIX, MYJSIKH OPraHU4EeCKHUX
OCTaTKOB OPraHU3MOB.

Bupryanbnass  sna0opatopHasi padora «MojenupoBaHUE — ONIBITOB
Mumnnepa—tOpu 1o uzyyeHuto abMOreHHOr0 CUHTE3a OPraHUYeCKUX COSAMHEHUH B
nepBUYHON aTMochepe».

JlabopaTtopHas padora «l3ydyeHue M ONHCaHUE MCKONAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yueHne OCOOCHHOCTEH CTPOCHUS PACTECHUM
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «l3yueHre oCOOCHHOCTEM CTPOEHMS MO3BOHOUYHBIX
KUBOTHBIX.

Tema S. [Ipoucxoxkaenue 4yejioBeKa — aHTPONOreHes

Paznensl u 3anaun anTponosioruu. MeToabl aHTPOTIOJIOTHH.

CraHOBIICHHE TIPEICTABICHUNA O MPOUCXOXKICHUM 4YEIO0BEKa. PenurmnosnHsie
BO33peHUs. COBPEMEHHBIE HAYYHbIE TEOPUHU.

CXx0/1cTBO YenoBeKa € )KUBOTHBIMU. CUCTEMATUYECKOE TTOJI0KEHNUE YEIOBEKA.
CBunerenbcTBa  CXOACTBA  YEJOBEKA € JKMUBOTHBIMHU:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHE, ($bU3M0JI0r0-OMOXUMHUYECKHUE,
noBeneHYeckre. OTINYMS YEI0BEKa OT KUBOTHBIX. [IpsIMOX0XKIEHNE U KOMILUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJOBHOrO MO3ra U BTOPOM CUTHAIBHOU
CHCTEMBI.

JIBmkymiue cuibl ((hakTopbl) aHTPONOTeHe3a: OMOJOTHYECKHE, COI[HANIbHBIE.
CooTHoleHne OMOIOTHYECKUX U COITUATBHBIX (JAaKTOPOB B AaHTPOTIOTEHE3E.

OcCHOBHBIE CTaJuU aHTpororeHe3a. PaHHHWE Ye0BEKOOOpa3HbIE O00E3bSHBI
(POKOHCYJIBI) U paHHUE MOHTHJIBI — OOIIUE TPEAKU YETOBEKOOOPAa3HBIX 00E3bsH U
J0JIe. ABCTPaIONUTEKU — JIBYHOTHE NMPEIKH JitoJeid. UenoBek yMmelnbli, nepBbie
V3TOTOBJIEHUS OPYAUM TpyAa. UenoBeK NpsIMOXOASIIMNA M MEPBBIA BBIXOJ JIHOJEH
3a mpenensl  Adpuku. YemoBek reimensOeprckuii — OO MIPEIOK
HEAHJEPTAIBCKOI0 YEJIOBEKA M YEJIOBEKa pa3yMHOro. UenoBeKk HEaHAEPTaIbCKUM
KaK BHJ JIOJIEH XOJIOAHOTO KiauMmaTa. YelIoBEeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKMM YEJIOBEK, OCBOCHHWE KOHTHMHEHTOB 3a TpenenamMu AQpukwu.
[TasieoreneTrka u nMajeoreHOMUKA.



DBOJIONHS COBPEMEHHOTO 4esnoBeka. EcTecTBeHHBI OTOOp B MOMYJISIHUSIX
yesoBeka. MyTanMoHHBIN Tiponiecc u moiaumopdusm. [lomynsimroHHBIE BOJIHBI,
npeiid reHos, murpanus U «d3GQPexT ocHoBaTeNs» B MOIMYJISIHUIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacel. IloHatue o pace. bosnplime pacel: €BpOneouIHAs
(eBpasmiickasi),  aBCTpajio-HETpouJHas  (PKBATOpHAIbHAs),  MOHTOJIOMIHAS
(a3maTcko-aMepuKaHckas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHEeTe.
EnunctBo  yenoBeueckux pac. HayuHas  HECOCTOSTENBHOCTh  pacHU3Ma.
[Ipucnoco6aeHHOCTh YeNOBEKa K pa3HbIM YCIOBHUSIM OKPYXKAIOIIEH Cpejbl.
Bnusaue reorpaduyeckoit cpeapl U apeiidpa reHOoB Ha  MOpPQOJOTHIO U
(U3HOJIOTHIO YETOBEKa.

MexaucuuriiHapabple  MeToabl B (u3uuecko  (OMOJIOTMYECKOM)
AHTPONOJIOTUU.  OBOJIOIMOHHASA  AHTPONOJIOTHS W IMAJIEOAHTPOINOJIOTHUS
YEJIOBEYECKUX MOMYJSINUMA. bHoconMalbHbIE MCCIENOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanue K03BOTIOLMH OUOJIOTHYECKOTO U COLMAIBLHOTO B YEJIOBEKE.

JdeMoncTpanuu

IToprpersr: Y. lapsuHn, JI. JIuku, 4. 5. Porunckui, M. M. I'epacumos.

Tabnuibl 1 cxembl: «MeTolIbl AHTPONOJIOTUNY», «['0JTOBHOW MO3T YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHBI»Y, «CKENeT 4YeloBeKa M CKEJeT LIMMIIaH3e»,
«PyIMMEHTHI U aTaBU3MBbDY, «/[BHKyIIMEe CHIIBI AaHTPOIIOTEHE3a», « DBOIIOLHOHHOE
ApPEBO  4enoBeKa», «ABcTpanonurek», «UYemoBek  ymenslid», «YenoBek
NPAMOXOIAIIMNNY, «JlenncoBckui yenosek» «Heannepransub»y, « KpomaHbOHIIBIY,
«Ipenkn yenoBeka», «ITanbl 3BOJIOLUU YEIOBEKA», «Packl 4eIoBeKay.

O6GopynoBaHue: MYJSIDKM  OKaMEHEJIOCTEH, MPEeAMETOB MaTepUalibHOM
KyJbTYpbl TpPEIKOB 4YeJIOBeKa, penpoaykuuu (dororpadum) KapTuH C
MU(DOJOTHYECKUMU U OHOJEHCKHUMH CIOKETaMH TPOMCXOXKIACHHUS UEJIOBEKa,
(doTorpaguu Haxo10K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJEIb
yepena 4YejJoBEeKa M 4Yepena MIMMIIAH3€, MOJEIb KHCTH YEJIOBEKa M KHUCTH
IIMMIIaH3€, MOJENIM TOPCA MPEAKOB YEJIOBEKa.

JlabopaTopnass pabora «l3yueHue ocoOOEHHOCTEH CTPOEHHUS CKeJeTa
YeJIOBEKA, CBS3AHHBIX C MPAMOXOKICHUEM.

IIpakTnueckas padora «l3ydyeHne 3KOJOrHYECKUX aJanTalui YeIOBEKa.

Tema 6. Jkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalolel cpeaou

3apoxkaeHue u pazButue 3xonoruu B Tpyaax A. I'ymGonsara, K. @. Pynse,
H. A. CesepuoBa, O. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaumn
sKo0ruu. CBs3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metonel skonoruu. IloneBble HaOMIOAECHUSA. DKCIEPUMEHTHI B HKOJIOTHU:
OpupoJiHble W JabopartopHble. MojenaupoBaHHe B 3KOJOTUU. MOHHUTOPHUHT
OKPY>KaIoIel Cpeibl: TOKAIbHBIN, PETMOHATIBHBIN U I100ATbHBIN.

3HayeHuEe OKOJOTMYECKMX 3HAHUM Ui 4YeJIOBEKa. DKOJIOTHYECKOE
MHPOBO33pEHUE KaK OCHOBA CBSI3€H ueyioBeyecTBa ¢ npupoaoiul. dopmupoBaHue
AKOJIOTHYECKOHN KyJIbTYpPhl H KOJIOTMYECKON I'PAMOTHOCTH HACEIECHUS.

JdemoHcTpanuu

[Toptpets: A. I'ymb6onear, K. ®@. Pynse, H. A. Cesepros, 3. ['ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuubr 1 cxembl: «Pazgensr sxonorun», «Meroabl 3Kkosnorun», «Cxema
MOHUTOPHUHTA OKPYKAOLIEN CPEABDY.

JlaGopaTopHas padora «3yuenue METO/IOB AKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl 4 cpeaa OOUTAHUSA

DkoJsioruyeckue (PaKTopbl U 3aKOHOMEPHOCTH X AeiicTBus. Knaccudukanms
AKOJIOTHYECKUX (PaKTOpoB: abroTHUeCcKUe, OMOTUUECKUE, aHTpoIoreHHble. O0mme
3aKOHOMEPHOCTH JEUCTBUS 3Kosoruueckux ¢akropos. IIpaBuino munumyma (K.
Mmnpenrens, 0. JInbOux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue (daktopel. CBeT Kak sKkonoruueckuil akrtop. JleiictBue
pPa3HBIX YYaCTKOB COJIHEYHOT'O CIEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIMIIbI
pacTeHUWH M JKUBOTHBIX [0 OTHOLIEHWIO K cBeTy. CHUTHalIbHas poOJib CBETA.
doTonepruoInu3m.

Temneparypa kak skonorudeckuid (axrop. JleiicTBue TemrepaTypbl Ha
opranus3Mbl. [IOMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BnaxnocTe kak skojormyeckuil (akrtop. IlpucnocoOieHus pacTeHUN K
NoJIIepKaHui0 BOJHOTO Oananca. Knaccudukamusi pacTeHUH MO OTHONIICHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHHIO BOJHOIO PEXUMA.

Cpenbl oOuTaHHS OPraHW3MOB: BOJHAs, HA3€MHO-BO3YyIIHAs, TOYBEHHAs,
ryOMHHas  TOANOYBEHHAs,  BHyTpuopraHuzMeHHas.  Dusuko-xumuueckue
OCOOCHHOCTH cpel obOuTaHusi OpraHu3MoB. llpucnocoOiieHuss OpraHu3MOB K
KU3HH B Pa3HBIX CpE/ax.

buonornueckue purmbl. BHemnue u BHyTpeHHHE pPUTMBL. CyTOYHBIE U
rOJu4HbIE pUTMBL. [IpHucrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM
YCIIOBUU JKU3HU.

Kuznennsie Qopmbl  opranm3mMoB. [loHsTue o KuU3HEHHOW (Qopme.
JXuzHennble popMbI pacTeHUM: AepeBbs, KyCTAPHUKU, KyCTAPHUYIKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI,
re00UOHTHI, a9POOHMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue  ¢daktopel.  Bumbl  OMOTHYECKMX ~— B3aMMOJICUCTBUIL:
KOHKYpPEHLUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmsl. [lapazutusm, koonepanus,
MYTYyalu3M, KOMMEHCaIn3M (KBapTUPAHTCTBO, HaxjieOHnuecTBO). HeTpoduueckue
B3auMoOJIecTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HaUYCHUE
OMOTHYECKMX B3aUMOJEHCTBUN 11 CYIIECTBOBAaHHUS OPraHU3MOB B cCpele
obutanus. [I[puHIUIT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdemoHcTpanuu

Tabmuubr 1 cxembl: «2konorudyeckue QakTopb», «CBETOBOM CIEKTPY,
«IKOJOTUYECKHE TPYNIbl )KUBOTHBIX MO OTHOILIEHHUIO K CBETY», «TerIoKpOBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOIOrMYECKUE aJlanTaluu
KUBOTHBIX», «Cpenbl O0OWTaHMS OpraHU3MOB», «buHOIOrHYEeCKUE PUTMBDY,
«Kuznennole  Qopmbl  pactenuity, «KusHeHHbIe  (OPMBI  KHUBOTHBIXY,
«IKocucTeMa MIMPOKOIMCTBEHHOTO Jieca», « JKocHCTeMa XBOMHOTO Jiecay, «Llenun
nuTaHus», «XumuHudectBo», «llapasutuzm», «Konkypenuus», «CumOuosy,
«KoMMeHcanuzm.

O6GopynoBanue: repdbapur pacTeHUH M KUBOTHBIX, MPUCTOCOOJEHHBIX K
BIMSHUIO Pa3JIMYHbIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHH, CBETOJIOOMBBIE, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHMSI, repOapuu U KOJUIEKIIUU TETUIONI0OUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PAaCTEHUM, Uydesa MTHLl U 3Bepeil, repbapuun
pacTeHui, OTHOCSAUIMXCS K rurpoduraM, kcepopuram, Me30(puTaM, KOMHATHBIE
pacTeHHs TaHHBIX TPYII, KOJJIEKIUU KUBOTHBIX, OOUTAIOMINX B Pa3HBIX Cpenax,
repO0apum M KOJUIGKUMM PpACTEHUH U IKUBOTHBIX, OOJaJAalONIMX 4YepTaMu
IPUCIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUM KU3HH, repbapuu u
KOJIJIEKIIMM PACTEHUH M >KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (POPM, KOJUICKIIHH
’KUBOTHBIX, YUYACTBYIOIINX B PA3INIHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JlabopatopHas pabora «BpIsBIEHHE NPUCHOCOONEHUI OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlabopaTopnass pabGora «BbIsiBIeHHME TMPUCTOCOOJIEHUN OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPBD».

JlabopaTopHass padora «AHATOMHUYECKHME OCOOCHHOCTHM PACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rusi BUA0B U NOMYJISAIM A

DKOJIOTUYECKHE  XapaKTepuCTUKH  momymusiuu.  [lomymsmus  kak
ouonornueckas cucrema. Poias HeomHOpOAHOCTH Ccpeibl, GU3NUECKUX 0aphepoB U
0COOEHHOCTEH OMoornu BUAOB B (DOPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYpPbI
nonynsiuuidi. OCHOBHBIE [OKa3aTelyd MOMYJSALMHU: YHUCIEHHOCTb, IUIOTHOCTB,



BO3pacTHasi M TIOJIOBasi CTPYKTypa, POXKIAEMOCTb, MPHUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUS.

DKoJoruyeckas CTpykrypa nonyiasiuud. OleHKa 4YHUCICHHOCTH TOMYJISLIHH.
JlnHamMuyKa TOMyJAUMUA U €€ peryJsiusa. buoThudeckuil MOTEHIMal IOMYJISLHH.
MonenvpoBaHue AUHAMUKH TTonyasiiuu. KpuBbie pocTa YMCIEHHOCTH TOIMYJISLIHH.
KpuBbie BbDKMBaHMSA. Perynsius YWCIEHHOCTH TMOMYJISLUNA: Pojb (DAKTOPOB,
3aBUCAIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTHIECKHUE CTPATETHH BUIOB (I- U
K-ctparerun).

[Tonarue o0 skoyormdeckor Huile Buaa. MectooOutanue. MHOroMepHas
MoJiesib dKoJiorndeckon HumM JIx.M. XaruumHcona. Pa3mepbl 3KoJIOrHMYECKOU
Huiu. [ToTeHnmanpHas U peaaru3oBaHHAs HUIIIM.

Bua kak cucrema nomynsuuid. Apeanbl BUJIOB. BuIbl M MX >KU3HCHHBIC
CTpaTeruu. JKOJOTMUYECKUE IKBUBAICHTHI.

3aKOHOMEPHOCTH TOBEJACHUS M MUTpallMid >KUBOTHBIX. buosiornueckue
WHBA3UU Yy>KEPOJIHBIX BUJIOB.

JdeMoncTpanuu

IToprper: JIx. 1. XaTuynHCOH.

Tabnuiel U cxXeMmbl: «IKOJOTHMUECKHWE XaPAKTEPUCTUKHU TOMYJISIIUN,
«IIpocTpaHCcTBeHHas  CTpPyKTypa HOmyJsiuu», «Bo3pacTHble  NUpaMHUIbI
nonyiasinun», «CKOpPOCTh  3aceleHus TMOBEPXHOCTH 3€MJIM  Pa3IuYHBIMU
opranuzmammn», «Mogeinsb skonorndeckoit Humu [Jx. Y. Xatuunconay.

O6opynoBanue: repdapuu pacTeHUM, KOJJIEKIUN KUBOTHBIX.

JlabopaTtopuass  paGora  «llpucmocobneHuss ceMssH  pacTeHHl K
pacceneHuro».

Tema 9. Jkos10rus co001IECTB. IKOJOTHYECKHE CHCTEMbI.

CooOmectBa opraHu3moB. buoneHoz u ero crpykrypa. Cpsizu Mexnay
OpraHu3MaMH B OMOLIEHO3E.

Oxocucrtema kak oTkpbiTasg cucrema (A. [[x. Tencnu). OyHKIMOHAIbHBIC
OJIOKM OpraHu3MOB B DKOCHUCTEME: MPOAYLEHTbI, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne menu u cetu. AOUOTHUECKHE OJIOKU
skocucteM. [TouBbl U Wbl B 3kocucTeMax. KpyroBopoT BEmIECTB U MOTOK SHEPTUU
B OKOCUCTEME.

OcHOBHbIE  TIOKa3aTelM  DKOCUCTEeMbl. buomMacca W mOpoayKIMs.
DKOJIOTUYECKHE MUPAMUIBI YhCcel, OMOMAacChl M SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HamnpaprnenHsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBuuHbIe U
BTOPUYHBIE CYKIECCUM W UX TMPUYUHBL. AHTPOIOIE€HHbIE BO3JICUCTBUSA Ha
cykneccuu. KnumakcHoe coobmiectBo. bropaznoobOpasue u moaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoHbIE SKOCUCTEMBI. DKOCUCHeMbl 03Ep U peK. DKOocucmemuvl Mopetl U
OKeano8. Ixocucmemvl MyHOP, 1eCO8, Cmenell, NyCMmbltb.

AHTpOIIOTEHHBbIE 3KOCUCTEMBI. Arposkocuctema. ArponeHos3. Pazmuuns
MEXIY aHTPOTIOTEHHBIMH U MPUPOTHBIMU IKOCHUCTEMaMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoxackas
dnopa u dayna. CuHaHTpomuzanusi ToOpojackoil QayHbl. buonormdeckoe u
X035IUCTBEHHOE 3HAUYCHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aMMOJICUCTBHI OPraHU3MOB B
IKocHUCTEMax. Poib Kackaonozo 3ghghexkma u 6u008-30upukamopos (Kirouesvix
8U008) 6 ¢hyHKyuoHuposanuu sxocucmem. IlepeHOC PHEPTHU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMAaMH. Y CTOMYMBOCTh OPTraHW3MOB, MOMYJISILIUNA U YKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBUH.

Mexanuzmwi 8030eliCmBUs. 3aepA3HEHUl  PA3HbIX Mmunos Ha
cyOOp2aHUIMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl ~ 9KONI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCEUS.
MeToa0J10THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX YKOCUCTEM.

JdeMoncTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuet  u cxembl:  «Ctpykrypa  OuoleHo3a»,  «IDKOcUCTeMa

MIMPOKOIUCTBEHHOTO Jecay, «DKOCHCTEMAa XBOMHOrO jecay, «OyHKIMOHAIbHbBIE
IPYIIbl OPraHU3MOB B 3KOcUCTeMe», «KpyroBopoT BeEmIECTB B 3IKOCHUCTEMEY,
«llenu nuranus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHYECKass MUPAMHIa YUCEID»,
«IKoJIOTHYecKasi mupaMuia OMoMacch», «IKOJOTHYECKas MUpaMUjia SHEPTUNY,
«O0pazoBanue 6osiotay, «llepBuunas cykueccus», «BoccTaHOBIEHHE Jieca MOCTe
noxkapa», «IKocHucTemMa 03epa», «ArpoieHo3», «KpyroBopoT BeElIeCTB U MOTOK
SHEpruu B arpoiieHo3ey, «IIpumepsl ypObosKocuCTEMY.

O6opynoBanue: repdapuu pacTeHUM, KOJJIEKIIMM HACEKOMBIX, Uydesia MTHUI] U
3Bepeid, repdapru KyJbTyPHBIX U TUKOPACTYIIUX PACTCHUH, aKBapUyM KaK MOJIEITh
SKOCHUCTEMBI.

IIpakTnueckas padora «/3ydenne u onucanmue ypOo0o3IKOCUCTEMBDY.

JlabopaTtopuas pabora «l3ydeHue paszHoOOpaszuwsi MEIKHUX IMOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX 3KOCUCTEMAX).

IKCKypeHusi «DKCKypCHsl B TUIIUYHBIN OmoreoreHo3 (B a1yOpaBy, OepesHsK,
€JIbHUK, HA CyXOJ0JIbHBIN WJIM IOMMEHHBIH JIyT, 03€pO, OOJIOTO)».

IKCKypcusi «IKCKYpCHsS B arpodKOCUCTEMY (Ha TOJIE WIM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

bruocdepa — obOmennanerapHas 000JI09ka 3eMIIM, TJI€ CYIIECTBYET WIIH
CylllecTBOBaJa XU3Hb. Pa3BuTue npeacrasieHuit o 6mocdepe B Tpynax J. 3rocca.



VYuenue B. U. Bepuanckoro o 6mochepe. Ob6mactu 6mocheps u e€ cocran. XKuboe
BEIIECTBO Ouochepsl v ero PyHKIUH.

3aKOHOMEpPHOCTH cyllecTBOBaHusA Onocdepbl. OcobeHHocTr Guocheps Kak
rI100anbHOM IKOCUCTEMBI. J{nHamudeckoe paBHOBecue B Ouochepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKHE LUKIBI (Yriiepoaa, a3ora). PUTMUYHOCTH siBIEHUMN
B Onocdepe.

3oHansHOCTh Ouochepnl. I[lonsitue o O6mome. OCHOBHBIE OHMOMBI CYIIIH:
TYHJpa, XBOMHBIE JieCa, CMEILIAHHbIE U IIUPOKOJMCTBEHHBIE JIECa, CTENH, CABAHHBI,
MIyCThIHU, TPONUYECKUE JIECA, BBICOKOTOPbs. KiuMar, pacTUTEIbHBINA U KUBOTHBIN
MUpP OMOMOB CYIIIH.

CtpykTypa U QyHKIHS )KMBBIX CUCTEM, OLICHKA UX PECYPCHOI0 MOTEHIMaNa 1
OonocepHbIX PYHKIUH.

JdemoHcTpanuu

[Toptpetsi: B. U. Bepuanckuii, 3. 3rocc.

Tabnumel u cxembl: «I'eocdhepsl 3emnn», «KpyroBopoT azoTa B MpUPOIE»,
«KpyroBopot yriepona B mpupoae», «KpyroBopoT Kuciopojia B IPHPOAE»,
«KpyroBopoT BojJbI B mpupojie», «OCHOBHBIE OMOMBI cyminy, «Kinumaruueckue
nosica 3emnm», «Tynapay», «Taliray, «Cmemannsiii jgec», «IIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycToiHsgy, « Tponnyueckuii Jiecy.

O6opynoBanue: repOapuu pacTeHUM pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YestoBek U OKpy:xa0IIafA cpeaa

OKOJIOTUYECKUE KPU3UChI M MX NPUYMHBL. Bo3nencTBue dYenoBeka Ha
ouochepy. 3arpsizHeHHE BO3AYIIHOW cpeabl. OxpaHa Bo3dyxa. 3arpsi3HEHUE
BOJHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Pa3pymenwe mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne kiumara.

AHTpOITIOT€HHOE BO3JCHCTBHE HA PACTUTENIBHBIA M KUBOTHBIA Mup. Oxpana
pPaCTUTENIBHOTO U >KUBOTHOrO Mupa. OCHOBHBIE MNPUHIMIBLI OXPaHbl MPUPOJIHI.
Kpacusie xuuru. OcobOo oxpansiembie npupojnsie Tepputopun (OOIIT).
Boranuyeckue caabl ¥ 300J0THUECKUE TTAPKHU.

OCHOBHbIE TPUHIUIIBI YCTOMYHUBOTO PA3BUTHUS YEJIOBEUECTBA U IPUPOIBI.
PanimonanbHOoe  MPUPONOINONB30BAHUE W COXpaHEHHE  OHOJOTMYECKOro
pazHooOpazus 3emmn. OOmue 3aKOHOMEPHOCTH TI00ATBHBIX JKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €TO BEPOSTHBIE TTOCIIEICTBUS.

Pa3zBuTne METONOB MOHUTOPUHITA pa3BUTHS OMACHBIX TEXHOTE€HHBIX
npoueccoB. Cucmemmuvie ucciedo8anus nepexooa K pecypcocbepezarowell U
KOHKYPEHMOCHOCOOHOU dHepeemuke. buonozuueckoe pasnoodpasue u 6uopecypcoi.
Hayuonanvuvie ungopmayuonusvie cucmemvl, obecneuusaiowue O00CMyn K
ungopmayuu NO  COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. (OcHoGbl



sKopeadburumayuu dKocucmem U Ccnocobos 060pvOvLl ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus MOpcKux u HA3eMHbBIX SKOCUCTNEM.

JdemoHcTpanuu

Tabmuubr w  cxembl:  «3arps3HeHue  aTrMocepb»,  «3arps3HeHUe
ruapocheps», «3arpszHeHre TouBb», «llapHukoBbiii  3PdexT», «Ocobo
OXpaHsieMbI€ TIPUPOTHBIC TEPPUTOPUNY, «MOIETH YIIPABISIEMOTO MUPAY.
ObopynoBanue: ¢ororpaduu OXpaHIEMBIX pPacTeHHWH W >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHoil KHUTHU peruoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHHS
oOydJarouMMucss TporpaMM CpelHero o0I1iero o0pa3oBaHUsA: JHUYHOCTHBIE,
METaNpPEeIMETHBIE U MPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yibTaTOB OCBOEHUS MPOTPaMMBI 10 OHOJIOTUH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKON
I'PaKIaHCKOM MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEILHOCTH
U CaMOONpENENeHUI0, Haiuuyue Mmomusayuu K  OOydeHUI0  OHOJIOTHUH,
yeneHanpaeienHoe pazsumue BHYTPEHHHUX YOEKIEHUM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pa3BUTHs OHMOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIMXCA PYKOBOJICTBOBATHCS B CBOEH
JEATeIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMUA ~ YCTAHOBKAMH, TNPUCYIIUMH CHCTEME
OMOJIOTHYECKOr0  O0pa3oOBaHUA, Haluyue  NPABOCO3HAHUS  DKOJOTUYECKOU
KYJBTYPbI, CHOCOOHOCMU CMABUMb NN U CTPOUTH KU3HEHHBIC TUIAHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTHUU JOCTUTAIOTCS
B CIUHCTBE Y4YEOHONM M BOCIHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUHU C
TPAJUIIUOHHBIMUA POCCUMUCKUMU COLIMOKYJIbTYPHBIMU, HICTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CMOCOOCTBYIOT IMpoIleccaM CaMOIO3HAHMS, CAaMOBOCHHUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBaXKEHUS K 3aKOHY M MPABOIMOPSIKY, YEIOBEKY TPyJa U CTapiieMy MOKOJICHUIO,
B3aUMHOI'0 YBaXKEHUS, OEPEKHOTO OTHOLIEHUS K KYJbTYPHOMY HAcJlEeAUI0 U
TpaJHuIUsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepauun, mpupone u
OKpYXarollen cpeae.

JIM9HOCTHBIE pPE3yJNbTaThl OCBOCHHS ydeOHoro mpeamera «buomornsy
JOJDKHBI OTPaXkKaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYArOIINXCS PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3WUIUEH JMYHOCTH, CHUCTEMOW I[E€HHOCTHBIX
OpUCHTAIMH, TIO3UTUBHBIX BHYTPCHHHX YOEXKICHHH, COOTBETCTBYIOIIHNX
TPAJAUITMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIEeCTBa, PaCIIUpPEeHUE KU3HEHHOTO
OMbITa U OMBITA JEATEILHOCTH B MPOIIECCE peaiv3allid OCHOBHBIX HaIpaBICHUIN
BOCITUTATENBHOU €SI TEIbHOCTH, B TOM YHCIIE€ B YaCTH:

1) rpaIaHCKOr0 BOCTIMTAHUS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00yYaIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WJICHA POCCUIMCKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX TpaB W OOS3aHHOCTEH, YyBa)KCHHE
3aKOHa U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIbHOCTA IMPU CO3JIaHUU
y4e€OHBIX MPOEKTOB, PEIICHUHU y4eOHBIX W TO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENsITh COOCTBEHHYIO TIO3UIIMIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YUUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMO/JICHCTBHUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMH, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLIMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTh K COTPYOHHUYECTBY B TIPOLIECCE COBMECTHOI'O BBIIIOJIHEHHUS
y4eOHBbIX, TI03HABATEIbHBIX M UCCJEN0BATEIbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOLIEHUSI K MHEHHIO OMNIMOHEHTOB TMpHU OOCYXKJACHUH CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJIePKAHUS,

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKON NEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUNCKOU IpaXX1aHCKOH UJIEHTUYHOCTH,
NaTpUOTU3MA, YBaXEHUS K CBOEMY HApOay, YYBCTBa OTBETCTBEHHOCTH MEpE.
Ponunon, ropmoctu 3a cBoul Kpad, CcBOXO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIILJIOE U HACTOSIIee MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHE K MIPUPOJIHOMY HACJIECAUIO U MaMSTHUKAM TPUPO/IBI,
TOCTHXKEeHUsSIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHUBATH BKJIAJl POCCUUCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTMH, TMOHUMAHMS 3HAYCHUS OWOJIOTUM B TMO3HAHUU 3aKOHOB
IPUPO/JIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOT0 O0IIECTRA;

uaeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amurte OtedecTsa,
OTBETCTBEHHOCTb 3a €ro CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHHWE TYXOBHBIX LIECHHOCTEW POCCUNCKOr0 HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHUS;

CIIOCOOHOCTh OIIGHMBATh CHUTYallMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYUBOTO Oy TIyIIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTEIISIM, CO3/JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATUS LEHHOCTEM CEMEUHOM JWU3HU B COOTBETCTBHM C
TpaaulusiMu Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY OBbITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIIEHU;

MOHUMAaHHE SMOIIMOHAIBHOTO BO3/ICHCTBHUS )KMUBOI IPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMJICHHE
POSIBISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusuveckoro BocnuTaHus, GOPMHPOBAHMSA KYJIbTYPbl 310POBbS H
3MOIHMOHAJBLHOIO 0JIArONOJyYns:

NOHUMaHUE W peaju3anus 370pOBOTO U 0€30MacHOro o0pas3a >KU3HH
(310poBOE€  TUTaHWE, COOJIIOJICHHME TUTHEHUYECKUX TpaBWiI W HODPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATHM M OTHAbIXa, pEryjsipHas Quanyeckas
aKTUBHOCTb), OEpPEXKHOTO0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DPU3UUECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHMMAaHUE IIEHHOCTH TMPaBWJI HWHIWBUIYAIbHOTO M  KOJUJIEKTUBHOTO
0€301acHOr0 MOBEACHUS B CUTYalMSIX, YTPOXKAIOIIMUX 3/I0POBBIO U )KU3HU JIOACH;

OCO3HAHME TOCJICICTBUN W HENPUATHS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHUE [IEHHOCTH MacTepPCTBa, TPYA0II0O0HE;

TOTOBHOCTh K AaKTUBHOM JESATEILHOCTH TEXHOJOTUYECKON M COIMaIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSTEIBHO
BBITIOJTHATD TaKyIO JIEATEIbHOCTD;

UHTEpeC K pa3iudHbIM cdepaM mpodecCUOHATBLHON JeATebHOCTU, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOP Oyaymeld mnpodeccud | Pealn30BbIBATH
COOCTBEHHBIC )KU3HCHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpPAa30BaHUIO Ha
IIPOTSIKEHUN BCEU )KU3HU,

7) 3KOJIOrM4€eCKOTr0 BOCTTUTAHMS:

AKOJIOTMUECKU 11€JIeCO00pa3HOe OTHONIIEHHWE K MPUPOJE KaK HCTOUYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHMUS;

MOBBIIIIEHUE YPOBHS HKOJOTUYECKON KyJIbTYpbl: MNPUOOPETEHUE ONbITA
IJIAHUPOBAHUSI TMOCTYNKOB MW OIEHKM UX BO3MOXHBIX MOCIEICTBUN ISt
OKPYXKaroILEen cpeapl;

OCO3HaHHWE TI00ATBFHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM U TMyTel HX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh IMPHOOpETaeMble MpPU H3YUYECHUH OHOJIOTHH
3HAHUST W YMEHUS TMPU PEIICHHH TNPOoOJIeM, CBS3aHHBIX C PaAIllMOHAIBHBIM
IPUPOAOIIOIb30BaHNEM  (COONIOACHUE  TPAaBWJI  TOBEICHHS B TMPUPOJIE,
HaIlPaBJICHHBIX Ha COXPAaHEHHUE pAaBHOBECUS B DJKOCUCTEMaX, OXpaHy BHUJOB,
AKOCHCTEM, OHochepsl);

AKTUBHOE HEOPUATHE JEHUCTBUM, NPHHOCAIIUX BpPEH  OKPYKaKOIIEH
IPUPOAHON cpeqie, YMEHUE MPOTHO3UPOBATh HEOJATOMPUATHBIE HKOJIOTHYECKUE
MOCJIEACTBUA MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;



HaJIMYHUE Pa3BUTOIO HKOJIOTMYECKOTO MBILUICHHS, SKOJIOTMYECKON KYJIbTYPBI,
OIbITa NEeATEIbHOCTH 9KOJIOTUYECKOM HaIlPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIbHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOMN AEATEIBHOCTH HKOJIOTHYECKOM
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JIUAJIOTe
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEpUICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOM KyJIBTYpbl Kak CpEICTBa
B3aUMOJEHCTBUS MEXKY JIFOAbMHU U IO3HAHUS MUPA;

NOHUMaHUE CcrneuupuKd OHOJOTUM KaK HAayKd, OCO3HaHUA €€ pojiu B
(GbopMUpPOBaHUU PAIMOHAIBHOTO HAYYHOTO MBILIUICHHUS, CO3JaHUU 1IEITOCTHOTO
npeacTaBieHuss 00 OKpyKaloleM MHUpE KaK O €IMHCTBE MPUPObI, YEJIOBEKa U
oO1ecTBa, B TMO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEW M PEHICHUH Mpo0sIeM
COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OMOJIOTMM AJII COBPEMEHHOW LMBWIM3AIUU:
oOecrieueHrss HOBOTO YpPOBHS Pa3BUTHUsSI MEIULMHBI, CO3JaHUE MEPCHEKTHUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX  pelaThb PECypCHble  MpOOJIEMbl  pa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTEH BBIXOAA U3 IJI00aJIbHBIX AKOJIOTHYECKUX MPoOsieM U
o0ecrieueHus  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCIIOJIb30BAaHUIO TMPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHHH OHOJOTMYECKUX 3HAHUU B ILEJX
NOBBIIIEHNUA OOHIEH KyJbTypbl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW I'PaMOTHOCTH oOydarouiuxcs, (popmMupyeMoi
IpYU U3yYE€HUU OMOJIOTHH;

NOHUMaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4yaeMmble 3HAHHs /i1 aHajuu3a u
OOBSCHEHMS SBJIICHUA OKPYXAIOIIEr0 MUpa U MPOUCXOAIIUX B HEM HM3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKIIOUYEHHSI HA OCHOBE HAyYHBIX (PAKTOB U
UMEIOINXCS JaHHBIX C LEJIbI0 MOJYYEHHsI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHHS AJis
peleHus mpoOyieM B pealibHbIX )KU3HEHHBIX CUTYaIHSIX;

OCO3HaHUE LIEHHOCTH HAyYHOM JEATEIbHOCTH, TOTOBHOCTbH OCYILECTBIATH
IPOEKTHYIO M HCCIIEA0BATENBCKYIO AETEIbHOCTh HHINBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HEMNPEpPHIBHOMY  OOpPa30BaHUIO W
caMo00Opa30BaHNIO0, K AaKTHMBHOMY IOJyUYEHHUIO HOBBIX 3HAaHUN IO OHOJIOTMH B
COOTBETCTBUH C KU3HEHHBIMH NOTPEOHOCTSAMHU.



METAIIPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHbIE pPe3yJbTaThl OCBOCHHS Yy4eOHOTo mpenmera «buomorus»
BKJIFOYAIOT: 3HAaYuMble i1 (OPMUPOBAHUS MHMPOBO33PEHUS OO0YUYaIOITUXCS
MEXTUCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOICHAYYHBIC MOHITHUS, OTPAKAIOIINE
IEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CcHenu(uKy MEeTOJ0B IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIECTBO, DHEPTHs, SABJICHUE, MPOIECC,
CUCTEeMa, HAy4HbIM (paKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIIe/IOBAaHUE,  HAOJIOJICHUE, WU3MEpPEHUe, OKCIEPUMEHT U  JApYyrue);
yHUBEpCAJIbHbIE y4eOHbIe JeicTBUsS (TTO3HABATEIbHBIC, KOMMYHUKATUBHBIE,

pEryJsiTUBHBIE), oOecreynBarolme dbopmupoBaHue (GyHKUHOHATBHOM
rPAaMOTHOCTH M  COIIMAJIBHOM KOMIETEHIIUM OOYYarIIUXCsl; CIOCOOHOCTh
oOyyJarouuxcs UCII0JIb30BaTh OCBOEHHBIE MEXTUCIUTUTMHAPHBIE,

MHUPOBO33PCHUYECCKUE 3HAHWSA W yHWBEpPCAJIbHBIC y4eOHbIE JIEHCTBHS B
NIO3HABATEIbHOW U COLUAIBHON MPAKTHKE.

B pesynbraTe wu3ydyeHuss OWOJOITMM HAa YPOBHE CPEAHEr0 OOLIEro
oOpazoBanmsi 'y oOywaromerocst OyayT chOpMHpPOBaHBI TO3HABATEIHHBIC
yHUBEpCAIbHBIC YUeOHBIE JCHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCAILHBIE YUeOHBIC
JIEUCTBUSI, PETYJISTUBHBIE YyHUBEPCAIbHBIC YyYeOHBIE JCHCTBUSA, COBMECTHAs
NEeSATETHHOCTD.

MeranpeaMeTHbIe Pe3yNbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIETO
00pa3oBaHMsl TOHKHBI OTPAXKATh:

OBnajgenne YHHUBEpPCAJIbHBIMH yueOHBIMU MO3HABATEILHBIMHU
AeCTBUAMM:

1) 6azoBble JJOrHYECKHE TeiCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMpPOBaTh U aAKTyaJIU3UpoOBaTh  MIPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUM 3HAHMM TPHEMBI JIOTHYECKOTO MBIIICHUS
(aHanm3a, CUHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIUN, 0000IICHUS), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATHH (BBLACIATh WX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATH
CBSI3M C JIPYTUMHU MOHSATUSIMH);

OTpeNeNsaTh LeNu JeATeTbHOCTH, 3aJlaBas TMapamMeTpbl M KPUTEPUH UX
JOCTIKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEILHOCTH C TTIOCTABICHHBIMU 1EJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKHUE MOHATUSA ISl 0OBsICHEHUS (DAKTOB U SIBICHUIA
KUBOU TIPUPOJIBL;

CTPOUTH JIOTMUECKHE paCCyXJeHUs (MHIYKTUBHbIC, [EIyKTUBHBIE, IIO
AQHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH M MPOTHBOPEYHMS B paccMaTpUBAEMBIX
SIBIICHUSX, (DOPMYIUPOBATH BHIBOJIbI M 3aKIFOUEHUS;

IPUMEHSTh CXEMHO-MO/IeJIbHbIE cpenctsa A IIpe/ICTaBIICHUS
CYIIIECTBCHHBIX CBSI3¢H W OTHOIICHWW B M3y4YaeMbIX OMOJIOTMYECKHX OOBEKTaxX, a



TAK)K€  NPOTUBOPEYMHA  pa3sHOrO  pOAA,  BBISBICHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabatbiBaTh IUIAH pELIEHMs] NPOOJEeMbl ¢ YYETOM aHalIM3a MMEIOLIUXCA
MaTEpUAIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LeJIIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHUPOBaTb M  BBINOJHATH pabOTy B  YCJIOBHUAX  PEATBHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOAEHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE NeCTBHUA:

BJIJI€Th HaBbIKAMU y4€OHO-UCCIIEN0BATENbCKON U POEKTHON JIEATENbHOCTH,
HaBbIKAMM  paspelieHus MpodsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY ITOMCKY METO/I0B PELIEHUS MPAKTUUECKUX 3a/1a4, IPUMEHEHUIO
pa3IMYHbIX METOJIOB MIO3HAHMUS;

UCIOJIb30BaTh pA3JIMYHbIE BHUJBI JIESATEIBHOCTH MO TMOJIYYEHUIO HOBOTO
3HAHUS, €ro HHTEpIpeTalud, NPeoOpa3oBaHUI0 M MPUMEHEHUI0 B Yy4EeOHBIX
CUTYaIUsIX, B TOM YHCJIE [IPU CO3IAHUH YUEOHBIX U COLUAIBHBIX TPOECKTOB;

(GbopMUpOBATh HAYYHBIN TUI MBIILJICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHEMH,
KJIFOUEBBIMU MIOHATUSIMU U METO/IAMU;

CTaBUThb M (OpPMYIUpOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJISITh [IPUYMHHO-CJIICACTBEHHBIE CBSI3M M AaKTyaJlu3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEelIeHUs, HAXOAWTh apryMEHTHl U1 JI0Ka3aTesIbCTBa
CBOMX YTBEPKJACHUI, 33/1aBaTh NapaMETPbl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBAaTh IMOJYYEHHbIE B XOJ€ pEIICHHUs 3aJadyd Pe3yJIbTaThl,
KPUTUYECKUA OLIEHUBATH UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh H3MEHEHNE B HOBBIX
YCIIOBHUSX;

JaBaTh OLEHKY HOBBIM CUTyallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYLIECTBJIATh LIEJICHAIIPABICHHBIM MOUCK NEPEHOCa CPEACTB M CHOCOOOB
NEeUCTBUS B MPO(EeCCUOHANBHYIO CpENY;

yMETh IEPEHOCUTh 3HAHUS B TO3HABATENIbHYI0 M MPAKTUUYECKYIO OOJacTH
KU3HENIEATEIIbHOCTH;

yMETh MHTETPUPOBATH 3HAHMSA U3 Pa3HbIX MPEIMETHBIX 00J1acTe;

BBIJIBUT'aTh HOBBIE WJEH, MpEejaraTb OPUTHMHAJIBHBIE MOAXOJbI M PELICHUS,
CTaBUTh MPOOJIEMBI U 33a4H, TOMYyCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHUKAX MHPOpMAIUH (TEKCTE yueOHOTro
nocoOusi, HAY4YHO-TIONMYJIAPHOM JUTEparype, OHOJOTUYECKUX CIOBapsAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHBIX, B VHTepHeTe), aHaNU3UpPOBaTh



UHGOPMAIINIO Pa3IMYHBIX BUJOB U (GOPM IPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ I0CTOBEpHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMyIHpOBaTh 3aMpPOCHl U MPUMEHSTh PA3NIUYHBIE METOJbI MPU TOUCKE U
otbope OGuosiornueckoil MHGOpMAIUU, HEOOXOIUMOM NIJIsi BBITIONHEHUST y4eOHBIX
3aj1ay;

npuoOpeTaTh OIBIT HMCHOJb30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIIEHCTBOBAThH KYJbTYPYy aKTUBHOT'O UCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BbIOMpATh  ONTUMAIbHYIO  (GOpMy  TPEICTABICHHUS
Ouosiornyeckoir nHGopmaruu (CxeMbl, Tpauku, TUarpaMMbl, TaOJIUIIbI, PUCYHKU
" Apyroe);

UCTIONb30BaTh HAYUYHBIA S3BIK B KAa4yecTBE CpeACTBa mpu pabore ¢
Oouonornyeckod uMHPOpMALME: MPUMEHATh XUMHUYECKHUe, (U3NUECKHEe U
MaTEeMaTUYECKUe 3HAaKU W CUMBOJBI, (HOpMYJbl, abOpeBHaTypy, HOMEHKIATYDY,
UCTIONB30BaTh W TPeoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMYECKHE  CpPEICTBa
HaTJISTHOCTH;

BJIQJICTh ~ HABBIKAMHM  PAcTO3HaBaHWA W 3alIUTHl  WHOOpMAIUH,
UH(OPMAILIMOHHON O€30MaCHOCTH JINYHOCTH.

OBj1ajieHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMY 1€/iCTBUSIMH:

1) ob1ennme:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y9aCTBOBATh
B JIMAJIOTe WJIU JUCKYCCHM TIO CYIIECTBY OOCYXKIaeMoW TeMbl (YMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXKJEHHUS OTHOCHTEIHHO BBHITIOJHCHUS TpeiaraeMoin
3aJ1aud, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH TO3UIIMN JIPYTUX YYaCTHUKOB
JMaora Uil JUCKYCCUN);

pacmo3HaBaTh HeBepOaJbHbIE CpPEACTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COIMATBHBIX 3HAKOB, TPEINOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIlWH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMU CIIOCOOAMHU OOIIEHUS W B3aUMOJICHCTBUS, TTOHUMATH
HAMEPEHUS IPYTUX JIIOJIEeH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHNE K COOECETHUKY
U B KOppeKTHOU popme hopMyTHpoBaTh CBOM BO3PAKEHUS,

pPa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs esITeIbHOCTD:

MOHUMATh M HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWUBUIYTHHOU
paboOTHI IPH peIIEHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh
IPUMEHEHUS TPYITOBBIX (DOPM B3aUMOCHCTBUS NP PEIICHUN yIeOHOMU 3a/1auu;

BBIOMpATh TEMATHKy W METOJbI COBMECTHBIX NEUCTBHI C yd4€TOM OOMIUX
UHTEPECOB M BO3MOXKHOCTEHN KaXKJ0T0 YJieHA KOJJICKTHBA;



NPUHUMATh 1€IM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATh JICMCTBUSA IO €€ JIOCTUKECHHUIO: COCTABIATH IUIAH JICHCTBUM,
pacmpenenarb poju ¢ y4€TOM MHEHHUH Y4YaCTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

OIICHMBATh KAauye€CTBO CBOEr0 BKJIAJa M KaXJOr0 y4YacCTHUKA KOMaHJIbl B
o01Iuii pe3ysbTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

Ipeaiaratb HOBBIE IIPOEKTHI, OLEHHBaTh HUIEU C TMO3ULUHUH HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTHUBHOE CTPATETUYECKOE TOBEJCHHE B Pa3IUYHBIX
CUTYaIUSX, IPOSIBISATH TBOPUYECTBO M BOOOpAKEHUE, ObITh MHUIIUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PEryJIATHBHBIMU AEHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIS BBISBICHUS MpOOJIeM M UX
pElIeHus B )KU3HEHHBIX U YUYEOHBIX CUTYaIUX;

BbIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IeJIEBbIE U CMBICIOBBIC
YCTAHOBKH B CBOMX JEHUCTBHSX M MOCTYINKAaX MO OTHOIIEHUIO K >KUBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIFHO OCYILIECTBIISITh MO3HABATENBHYIO JAESTEIbHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 33Jjauu B 00pa30oBaTEILHON
NEeATEeIbHOCTH U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO COCTAaBJATh IUJIaH pElIeHHs MNpoOJeMbl C  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U IPEANOUYTECHUI;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

paciupsATh paMKU y4eOHOTO IpeAMETa Ha OCHOBE JIMUYHBIX MPEINOYTECHUL;

JienaTb OCO3HaHHBIM BbIOOP, apryMEHTUPOBATh €ro, Oparb OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DJPYAUIUU B
pasHbIX O00JacTAX 3HAHHWM, MOCTOSHHO TMOBBIIIATH CBOM 00pa3oBaTEIbHBIA H
KYyJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTUBBI B JEATEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3yJIbTATOB LEISM;

BJIQJICTh  HAaBBIKAMH  TO3HABATENHLHON  pedieKCMH KaK  OCO3HAHHS
COBEpUIIAEMbIX JEHCTBHI M MBICIUTENbHBIX MPOLECCOB, HMX pe3yJbTaTOB U
OCHOBAHHM, UCIOJIb30BaTh MPUEMBI pedICKCUU NI OLEHKH CUTYyalluu, BbIOOpa
BEPHOI'0 PELICHHS;

yMEThb OIIEHHWBAaTh PUCKUM M CBOEBPEMEHHO NPUHUMATh PELICHUS MO HUX
CHIXKEHUIO;



NPUHUMATh MOTHUBBI W apryMEHThl JPYTMX MpH aHaJIU3€ pPe3yJbTAaTOB
JESTENBbHOCTH;

3) npuHsiTHE Ce0ST M IPYTUX:

NpPUHUMATH ce0s1, MTOHUMAsi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

INPUHUMATh MOTHUBBI W apryMEHThl JPYTMX INpPH aHAJIU3€ PE3yJbTAaTOB
NEATENbHOCTH;

pU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHY;

pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP € MO3UIUU JPYroro YeJIoBeKa.
INPEIAMETHBIE PE3YJIBTATHI

[IpenMeTHbIe pe3ysibTaThl OCBOCHHS COJACpPKaHHUS y4eOHOro TmpeameTa
«buonorus» Ha yrayOJI€HHOM YpOBHE OpPHEHTHPOBAHbBI Ha oOOecreyeHue
npopuiabHOro  o0yueHuss  oOydarouuxcsi — Owosormu. OHM  BKIIIOYAIOT:
crienuduyeckue sl OMOJIOTUN Hay4YHbIE 3HAHUSI, YMEHHUS U CIIOCOOBI IEMUCTBUIN MO
OCBOCHUIO, UHTEPIPETAIIMN U MPEeOOPa30BAHUIO 3HAHUM, BUJIBI JIEITEIHHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUU U UX MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B
peanbHbIX XKU3HEHHBIX cuTyanusx. [IpeameTHbie pe3ynabTaThl MPEACTABICHBI MO
rojaM U3y4eHUsl.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS ydeOHOro mpeamera «buonorus» B 10
KJacce OJKHBI OTPaXaTh:

chOpMHUPOBAHHOCTh 3HAHMK O MECT€ M pOJM OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B
MO3HAHUU  3aKOHOB NIPUPOJBI U  PEIIEHHH MpoOJieM  palrdOHAIbLHOIO
PUPOIOTIOIH30BAHUS, O BKJIAJIE POCCUICKUX U 3apyOEIKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTNH;

BJIQJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE OWOJOTHYECKUE TEPMHUHBI M TOHATUS (KU3HB, KIIETKA,
OpraHusM, MeTaboJu3M, TOMEOCTa3, CaMOPETYJSIHUs, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTb, M3MEHUYMBOCTh, POCT U Pa3BHUTHE), OMOJIOTUYECKUE TEOPUU
(xnerounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHasi TEOpHs
HaciencrBeHHoctu T. Moprana), yuenus (H. W. BaBumoBa — o 1meHTpax
MHOTOOOpa3usi W MPOUCXOXKIEHUS  KyJbTYPHBIX  PAcTEHUM),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TMOKOJEHUS, PACIICIJICHUS, YUCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBaHuss [. MeHaens, TroMOJOTMYECKUX PSAJOB B
HaCJIeICTBEHHOM N3MEHUYUBOCTH H. n. Basuiiosa), MIPUHIIHATIBI
(KOMITJIEMEHTApPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAMH HAyYHOTO IO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX MCCIIEIOBAHUSX JKMBBIX OOBEKTOB (OIMUCaHUE, H3MEpPEHUE,
HaOII0/IeHNUE, SKCIIEPUMEHT);



YMEHHE BBIICIATH CYLIECTBEHHbIE MPU3HAKHU: BUPYCOB, KJIETOK MMPOKAPUOT U
9YKapuoT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHU3MOB, B TOM YHCIE
OaxTepuii, TpuOOB, paCTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpraHOB pACTE€HUHM, JKUBOTHBIX, 4YEJIOBEKa, IMPOIECCOB KHU3HEACSITEIbHOCTH,
IPOTEKAIOLIUX B OPraHU3Max PacTeHUM, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKUX
poLIecCOB: 0OMeHa BemlecTB (MeTaboIu3M), MpeBpalIeHUsl YHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U TeTepOTPO(HOro TUIMOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, raMeTorenesa, 3MOpUorenes3a, MoCTIMOPHUOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHIUBUIYAIbHOTO  pa3BUTHUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMO/ICHCTBHS T€HOB, T€TEPO31Ca, UCKYCCTBEHHOIO 0TOOPA;

YMEHHUE YCTaHABIIMBATh B3aUMOCBSI3M MEXIY OpPraHOMJAMH KIETKH U HX
(GYHKIHMSIMH, CTPOSGHHEM KIETOK pPa3HBIX TKaHEH W uX (QYHKIUAMH, MEXKITY
opraHaMMd ¥ CHCTEMaMU OpPraHOB Yy pACTEHUM, >KMBOTHBIX M YEJIOBEKa U HUX
GYHKUIMAMHA, MEXAY CHUCTEMaMHU OpPraHOB U WX (PYHKIUSMHU, MEXIy 3TaraMmu
oOMeHa BeIIEeCTB, TallaMy KJIETOUYHOTO ITUKJIA ¥ )KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
sTanaMu 3MOpPHUOHATBHOTO Pa3BUTHUS, T€HOTUIIOM U (DEHOTUIIOM, (PEHOTUIIOM U
dbakTOopamMu cpebl OOUTAHUS,

YMEHHE BBISBISITH OTIMYUTENbHBIE TIPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHMIA, )KUBOTHBIX U YEJIOBEKa,

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY ISl TOKA3aTENbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEeMAaTHUYECKUX TPYIIIL;

YMEHHE peniaTb OMOIIOTUYECKUE 3a]Ja4H, BBISBIISITH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OMOIOTHUECKUMHU MTPOIECCAMH U SIBIICHUSMU, JI€TIaTh
BBIBOJIBI U TPOTHO3BI HA OCHOBAHHH MOJYYCHHBIX PE3yJIbTaTOB,

YMEHHUE BBINOIHATE JIADOPAaTOPHBIE M IpaKkTUYECKUe paldoThl, COOIHOAATh
npaBuiia Mpu padboTe ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bl, TMPOBEPITH MX OKCICPUMEHTAILHBIMH
cpeactBaMu, (GOpMyIUpys LElb HCCIEIOBaHMs, AaHATU3UPOBATH TMOJYYCHHbBIC
pe3yNbTaThl U AENaTh BBIBOJBL;

yMEHHUE Y4YacCTBOBaTh B y4eOHO-HCCIIEIOBATEILCKOW paboTe mo OMoJoTHH,
AKOJIOTUM U MEIUIMHE, MPOBOJMMON Ha 0aze MIKOIbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEJICTaBIATh  MNOJY4YEHHBbIE  pe3ylbTaThl HAa  YYEHHYECKHX
KOH(EPEHITUSX;

YMEHHE OLICHHBATh AITHUYECKHUE AacCMeKThl COBPEMEHHBIX HCCIEOBaHUI B
objacth  OMOJOTMM W MEOUIMHBI  (KJIOHHMPOBaHHE,  HCKYCCTBEHHOE
OILJIOJIOTBOPEHUE, HAIPABICHHOE M3MEHEHHE T'€HOMa M CO3/laHHuE€ TPAHCTEHHBIX
OpraHu3MOB);



yMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiel npodeccuoHaIbHOU
JESATEILHOCTH B 00JacTH OMOJOTHH, MEAUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUU,
CEJILCKOTO XO3SHCTBA, MUINEBONW MPOMBIIIEHHOCTH, YIIIyOJIATh MMO3HABATEIbHBIN
WHTEPEC, HAMPABJIECHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccun u
POJOJDKEHHE OMOJIOTUYECKOro 00pa3oBaHUS B OpraHU3alUsX  CPEIHETO
po(ecCHOHaNBLHOTO U BBICIIETO 00Pa30BaHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydyeOHOro mpeamera «buonorus» B 11
KJlacce OJKHBI OTPaKaTh:

c(OpPMHPOBAHHOCTh, 3HAHUM O MECT€ U pPOJM OUOJOTHU B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-HAyYHOMU
KapTUHbI MHpA, B TMO3HAHUMU 3aKOHOB NPHUPOALI W PEUICHUU 3SKOJIOTHUYECKHX
npo0jeM 4YeloBEeuecTBa, a TakKe B PEHIeHMH BOIPOCOB PAIMOHAIBLHOTO
IPUPOAOTIONL30BaHUS, U B (POPMUPOBAHUU IIEHHOCTHOT'O OTHOIIECHUS K MPUPO/IE,
00IIeCTBY, YEIOBEKY, O BKJIaJle POCCUUCKUX U 3apyOeKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuTHE OUOJIOTUH;

YMEHHUE BIIAJIETh CUCTEMON OMOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
onpenereHuss M TMOHMMAaHHE CYHIHOCTH OCHOBOIOJAralIuX OHOJOTHYECKUX
TEPMUHOB M MOHATHH (BHUI, »KOcucTeMa, Ouocdepa), OHOIOrMYECKHUE TEOPUU
(aBosrorinonHas Teopust Y. J[apBuHa, CUHTETUYECKAs TEOPHUST IBOJIONNM), YUCHUS
(A. H. CeBepuoBa — 0 myTsX U HamnpaBlieHUsX 3Boitonuu, B.W. Bepnanckoro — o
o6uocdepe), 3akonbl (reHetuuyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apojaeimeBoro cxoiacrea K. M. boapa), mpaBuna (mMunumyma [O. JluOuxa,
AKOJIOTMYECKON MHpaMUibl SHEpPrum), rumore3nsl (rumore3a «mupa PHK» V.
I'unGepra);

YyMEHHUE  BJIaJeTh  OCHOBHBIMU  METOJaMH  HAy4YHOrO  IO3HAHWS,
UCIIOJIb3YEMbIMHU B OMOJIOTUUYECKUX UCCIEIOBAHUSAX KUBBIX O0BEKTOB U SKOCUCTEM
(omucaHue, U3MEpeHue, HAONIOJIEHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS U
OIICHKH aHTPOIOTE€HHbIX U3MEHEHUN B IPUPOJIE;

YMEHUE BBIJEISATh CYIIECTBEHHbIC MPU3HAKU: BHUJIOB, OHOTEOIEHO30B,
AKOCHCTEM H Ouocdepsl, CTAaOWIN3UPYIOIIEro, IABMKYLIETO U Pa3pbIBAIOILIETO
€CTECTBEHHOT'O otOopa, aJJIONATPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHMUs, BIUSHUS ABIKYIIUX CHJI SBOIONMN HA TEHO(OH T TIOMYJISINH,
IPUCTIOCOOJICHHOCTH OPTaHMU3MOB K cpejie OOWTaHWsI, YepeAOBaHMs HAIPaBICHUN
ABOJIIOLINH, KPYTOBOPOTA BEUIECTB M MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHUE YCTaHABIMBAaTh B3aMMOCBSI3M MEXIY MpolLleccaMu 3BOJIOINH,
JIBIDKYIIMMHA CHJIAMH aHTPOIOreHe3a, KOMIIOHEHTaMHU Pa3JIMYHBIX 3KOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYUTENbHBIE  TMPU3HAKKM  JKUBBIX  CHUCTEM,
IPUCIIOCOOJICHHOCTh BUJIOB K cpele OoOWTaHus, aOMOTHYECKUX U OHMOTHYECKHUX



KOMITIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBSI3€d  OpPraHM3MOB B  COOOIIECTBaX,
AHTPOIIOTCHHBIX U3MEHEHHUH B AKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE aAPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIS JOKa3aTelbCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKHUX TPYIII, B3aUMOCBSI3U OPTAaHU3MOB U CPEJIbl OOUTAHMS, SAUHCTBA
YeJIIOBEUECKUX pac, HEOOXOJMMOCTH COXPAaHEHHS MHOrooOpasusi BHUIOB U
HKOCUCTEM KaK yCIIOBHUS COCYIIIECTBOBAHMS MPUPOJIBI U UETIOBEUYECTRA;

yMEHHUE pelaTb OMOJOTUYECKUE 3a1a41, BBISBISATh IPUUMHHO-CIIE/ICTBEHHbBIE
CBSI3U MEXJy UCCJIETYyEeMbIMU OMOJIOTUYECKUMHU MPOIECCAMU U SIBJICHUAMH, JIeJaTh
BBIBOJIBI M TIPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBINOIHATH JIA0OpATOpHBbIE M MpakTUYecKHe padoThl, cOOII0IaTh
npaBujia Mpu padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PY/I0BAHHUEM;

YMEHHUE BBIJIBUTAaTh TUIOTE3bl, MPOBEPSITh HX OKCHEPUMEHTAIbHBIMU
cpeactBamu, (OpMyIupys I€Jib HUCCIEIOBaHUSA, AHAIM3UPOBATH IOJYyYECHHbIE
pe3ybTaThl U JCNIATh BHIBOIBI,

YyMEHHUE yYacTBOBAaTh B Y4e€OHO-HCCIIEN0BAaTEIbCKON paboTe Mo OMOoJIOrHH,
9KOJIOTUW W MEIMIIMHE, MPOBOJAMMON Ha 0a3e NIKOJIBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TPEACTABIATH  IMOJYYCHHBIC  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(EepEeHIUSX;

YMEHUE OIEHWBATHh TUIIOTE3bI U TECOPHH O TTPOUCXOKICHUN JKU3HU, YEITOBEKa
¥ YEJIOBEUYECKUX pac, O MPHUYMHAX, MOCIAEACTBUAX M CIIOCO0aX MPEIOTBpAIICHUS
r100anbHBIX U3MEHEHUH B Ouocdepe;

YMEHUE OCYILECTBIATh OCO3HAHHBIN BBIOOp Oyayiuel mnpodeccuoHambHOM
JEATETLHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTUH, TPUPOIOTIONH30BAHHS, MEIUITHBI,
OMOTEXHOJIOTHH, TICHXOJIOTHH, BETCPUHAPUH, CEIHLCKOTO XO3SWUCTBa, IHUIIEBOI
IIPOMBITIUICHHOCTH, YIJIYOJIATh TIO3HABATENbHBI WHTEPEC, HAIpaBICHHBIA Ha
OCO3HAaHHBIM  BbIOOP  COOTBETCTBYIOIIEH  mpodeccur U MNPOJOIHKEHHE
OHMOJIOrMYecKOro 00pa30BaHUs B OpraHU3ALUSAX CPEIHETO MPOo(ecCHOHAIBHOTO U
BBICIIET0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
HaunMeHoBaHMe pa3jesioB U TeM (undposrbie)
Ne i/ Kourpoasusie | IlpakTuyeckue
MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoThI pecypeni
1 buonorus kak Hayka
2 JKuBble cucTEeMBI M UX U3Yy4YEeHUE
3 buonorus kinerku 0.5
4 XuMHU4YecKasi OpraHu3anus KIeTKU 10 1
) Crpoenne U GyHKIUHU KIETKU 8 1 2
5 OOMeH BeleCcTB U NpeBpallleHue SHEPTUH B 9 1 1
KJIETKe
7 Hacnencreennas nnpopmanus u 9 0.5
peanusanus e€ B KJIeTKe
JKU3HEHHBIN UK KIETKU 6 1 1
Crpoenue U QyHKLIUU OPraHU3MOB 17 1.5
10 Pa3smHOXkeHME U pa3BUTHE OPraHU3MOB 8 1 1.5
1 I'enernka — HayKa O HaCJIEICTBEHHOCTH U 5 05
U3MEHUYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 I'enernka yenoBeka 3 1 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 BHOTEeXHOIOTHS M CHHTETHYECKAst OMOIOTHS 4
17 PesepBHOE Bpems 1 1




OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

102

13




11 KIIACC

KoanyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne i/ Kourpoasusie | IlpakTuyeckue
NMPOrpaMMmblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
1 3aposkaeHNe U pa3BUTHE SBOIOIMOHHBIX 4
MIPEACTABJICHHUI B OMOJIOTUH
Mukpo3Botonus U e€ pe3yabTaThl 14 2
MakponsBostonus u €€ pe3ynbTaThl 6 1
[IpoucxoxaeHne 1 pa3BUTHE KU3HHU HA
4 P 8 P 15 1 15
3emie
5 [IpoucxoxaeHne yeaoBeKa — aHTPOIIOTeHES 10 1 1
DKOJOTHS — HayKa O B3aHMOOTHOIICHUSX
6 OpPraHU3MOB U HaJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollen cpenou
Opranusmsl 1 cpea OOuTaHUus 1.5
DKOJIOTHS BUJIOB U MOMYJISIUN 1 0.5
DKoorus coo0IIecTB. DKOJOTHUECKUE
9 12 1 0.5
CHCTEMBI
10 Buocdepa — rnobanbHast sxkocucTeMa
11 UYenoBek U OKpysKarolas cpeaa 1
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 7.5







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne

/o

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIe
padoTsbI

IIpakTHYeckue
padoTsbI

JlarTa
H3y4YeHUs

DJIeKTPOHHbIE
nu@posbie
oOpa3oBaTe/ibHbIE

pecypchbl

buonorus kak KOMILJIEKCHas HayKa 1 Kak
4aCTb COBPEMECHHOI'O O6I].[CCTBa

JKuBbIe cCTEMBI U X CBOMCTBA

YPOBHeBaﬂ OpraHu3anyAa )XUBbIX CUCTCM

HcTtopust OTKpPBITHS U U3YUYECHUS KIICTKU.
Knerounas teopus

MeTo/1bl MOJIEKYISIPHOM U KIIETOYHOU
ouonoruu. [IpakTuyeckas pabora
«M3yueHne MeTo10B KJIETOYHONH OHOIOTUI
(xpomatorpadusi, anexrpodopes,

g depeHnnaIpHoe eHTpUuGyrupoBaHue,
ITLIP)»

0.5

XUMHUYECKUH COCTaB KJIETKUA

MI/IHepaJILHBIe BC€IICCTBA KJIICTKH, UX
Ouooruyeckas POJib

OpFaHI/I‘IeCKI/Ie BCIICCTBA KJIICTKU — OCIIKH.

JlaGopaTtopHas pabora «OOHapyx)eHne
OCIIKOB C ITOMOIIBI0 KAa9eCTBEHHBIX
peaxkuuin»

0.5

CoiicTBa, Knaccuukanus u GyHKIUN
0eKoB




OpF AHHYCCKHUEC BCIICCTBA KIICTKHU —

10
YTJIEBObI

11 OpraHuyeckue BeIecTBa KIETKH —

JIUTTH TG
Hyxnennossie kucnorsl. JIHK n PHK.

12 JlaboparopHas pabora «VccnenoBanue 05
HYKJIEMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3IMYHBIX OPTaHHU3MOBY

13 Crpoenue u pynkuun ATD. [Ipyrue
nykieosunrpudocdarsr (HTD)

14 CexBenuponanue JIHK. Metozpt
T€HOMMKH, TPAHCKPUIITOMUKH, IPOTEOMUKH

15 MeTo/1bl CTPYKTYpHOI OH0JIOTHH

16 Tune! knerok. [Ipokapuornyeckas KieTka
CrtpoeHue 2yKapuOTHYECKOM KIETKH.

17 IIpaktuueckas padora «M3yueHue cBoicTB 0.5
KJIETOYHOW MEeMOpaHbD)

18 [ToBepXHOCTHBIN anmapar KJISTKH
OnHoMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [IpakTnueckas padora «3yuenue 05
JBYKEHUS [IUTOTIIA3MBbI B PACTHTEIBHBIX
KJIETKaxX»

ITomyaBTOHOMHBIE OpTaHOMU/IbI KJIETKH:

20 MUTOXOHAPHH, I1acTH bl JlabopaTopHast 05
pabora «MccrenoBanue mia3mMoiansa u '
JETIIa3MOJIN3a B PACTUTEIBHBIX KIETKax»»

21 HememOpanHbIe OpraHou/Ibl KIETKA

22 Crpoenue u pyHKIUH spa




23

CpaBHUTENbHAS XapaKTEPUCTHUKA KIIETOK
sykapuort. JlabopatopHas pabota
«3yueHune cTpOeHHs KIETOK pPa3InYHbIX
OpPTaHU3MOB»

0.5

24

AccuMUIAIUS U IUCCUMIIALIAS — JIBE
CTOpOHBI MeTabonu3Ma. Turbsl oOMeHa
BemiecTB. JlabopaTopHas pabora
«M3ydyeHne KaTaIuTUYECKOU aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMHIIa3bl WIH
KaTajasbl)»

25

DepMEHTATUBHBIA XapaKTep pPeaKuil
KJIETOYHOT0 MeTabonu3ma. Jlaboparopuas
pabota «/3ydeHne pepMEeHTaTUBHOTO
pacIIeruieHus IepoKCHIa BOAOPO/IA B
PACTUTCIIBHBIX U ) KUBOTHBIX KJICTKAX»

0.5

26

benku-akTuBaTOphI U OEIKU-UHTUOUTOPBI

27

ABTOTpOGHBIN TUIT OOMEHA BEILIECTB

28

dorocuntes

29

XemocuHTtes. JJabopaTopnas padota
«CpaBHeH#He nporieccoB (poToCHHTE3a U
XEMOCHHTE3a»

0.5

30

AHa’poOHbIe OpraHu3Msbl. Buabl OposxeHus.
JlabGopaTopHas pabora «CpaBHEHHE
MIPOLIECCOB OPOKEHUS U TbIXaHUS»

31

AspoOHBIE OpraHU3MBI. JTaIlbl
JHEPreTUIeCKOro ooMeHa

32

DHeprusi MeMOPaHHOTO TPAUECHTA
npoToHoB. Cunte3 AT®: pabora




npoToHHOU AT®-cuHTa3bI

33 Peakiiun MaTpuYHOTO CHHTE3a
34 Tpanckpunius — mMarpuunslid cuare3 PHK
35 Tpaucnsiiust u e€ dTarbl
36 Komuposanue amuHokucinot. Poib
pubocom B OMocuHTe3€e Oenka
37 Opranuzanys reHoMa y IpoKapuoT U
3YKapHoOT
38 MonekyssipHble MEXaHU3MbI SKCIIPECCUU
T€HOB Y DYKapHOT
Bupycel — BHexs1eTOUHbIE (POPMBI KU3HU U
39 obnuratHble apasuThl. [IpakTrueckas 0.5
pabota «CozaHre MOJETH BUPYCa»
40 BupycHblie 3a0051eBaHus yeloBeKa,
AKHUBOTHBIX, PACTCHUI
41 HanoTtexHonoruu B 6M0JI0rUM 1 MEAULINHE
42 JKHW3HEeHHBIN UK KIETKU
43 Matpuunslii cunte3 JTHK
Xpomocomsl. JlabopaTopHas pabora
44 «MByueHne XxpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIpenapaTax»
45 JleneHne KIETKH — MHTO3
Tune! knetok. KapuokuHes 1 HUTOKHHES.
46 JlabopatopHas pabora «Habnronenne 05
MHTO32 B KJIETKaX KOHUYMKA KOpEIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpENapaTax)»
47 Perynsiuus ,KU3HEHHOTO LIMKIIA KIETOK




48

OpFaHI/ISM KaK €JMHOC 1ICJI0C

Txanu pactenwmii. JlJabopaTopHas pabora

49 - - 0.5
«M3ydenue TkaHel pacTeHui»
TkaHM )KMBOTHBIX U YEIOBEKA.

50 Jlabopatophas pabora «3yueHue Tkanen 0.5
KHUBOTHBIX)»
Opransl. Cucremsl opranos. JlaboparopHas

51 pabota «M3yuyeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ormopa Tena opraHu3MOB

53 JIBM>KEHHUE OPraHu3MOB

54 [Tutanue opraHu3MoB

55 IIuTanue MO3BOHOYHBIX KUBOTHBIX.
[MumeBapuTenbHas cucTeMa 4eloBeKa

56 JlpIxaHue opraHu3MoB

57 JlbIxaHue MO3BOHOYHBIX )KUBOTHBIX U
9eJoBeKa

58 TpaHCTIOPT BEIIECTB y OPTaHHU3MOB

59 KpoBeHocHas cucTemMa O3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

60 Brienenue y opraHu3mMoB

61 3amyTa y OpraHu3MoB

62 NMMyHHas cucTema yeoBeka

63 PaznpaxuMocTh U peryysnus y
OpPTaHU3MOB

64 ['ymopanbHast perysius 1 YHIOKpUHHAS

CUCTEMA )KXUBOTHBIX M YCJIOBCKA




65

(DOpMLI Pa3MHOKCHHA OPTaHN3MOB

66

IlonoBoe pa3sMHOXKEHUE

67

Meiios

68

I'ametorenes. O6pa3oBaHue U pa3BUTHE
MIOJIOBBIX KJeToK. JlaboparopHast paboTa
«/3ydeHne cTpoeHHs TOJIOBBIX KIETOK Ha
TFOTOBBIX MUKPOIIpEIapaTax»»

0.5

69

NHauBuyansHOE pa3BUTHE OPraHU3MOB —
OHTOI'€HE3

70

3akiajKa OpraHoOB U TKaHEU U3
3apO/IBIIIEBBIX JINCTKOB

71

Poct u pa3BuTHE KUBOTHBIX.
JlabGopaTtopHas paboTta «BrisiBIeHne
MIPU3HAKOB CXOJCTBA 3aPOIbIIIEH
MO3BOHOYHBIX JKHBOTHBIX)

0.5

72

Pa3zmHOXeHUE U pa3BUTHE pACTEHUM.
JlabopatopHas pabota «CTpoeHHE OPTaHOB
Pa3MHOXEHHUS BBICHIUX PACTEHUID)

0.5

73

HCTOpI/ISI CTAHOBJICHUS U Pa3BUTHUSA
TCHCTUKH KaK HaAYKHU

74

OCHOBHBIE TIOHSTHS U CUMBOJIBI T€HETHKH.
JlabopatopHas pabota «J{po3oduna xak
00BEKT reHETHYECKUX UCCIIEIOBAHUID)

0.5

75

3aKOHOMEPHOCTH HaCJIeI0BaHUs
MpU3HaKoB. MoHOruopuHOE
ckpermBanue. [IpakTuueckas pabora
"M3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO
CKpEIIMBaHUsA Y AP030(hHiIbr"

0.5




]_II/ITO.IIOFI/I‘{GCKI/IC OCHOBBI MOHOI‘I/I6pI/II[HOI‘O

76 1
CKpEeILMBAHUS
77 AHanuzupytoiee ckpernuBanue. Hemomnnoe 1
JIOMHUHUPOBaHUE
JlurnOpuHOE CKpEIIMBaHHE.
78 [Ipaktudeckas padora «3yuenue 1 05
PE3yNbTaTOB TUTHOPUAHOTO CKPEIINBAHUS '
y 1p030(UIIBDY
79 uTonornyeckre OCHOBBI AUTUOPUTHOTO 1
CKpEIINBaHUS
80 CueruleHHOE HacIeIOBaHNE PU3HAKOB 1
81 XpOMOCOMHAasl TEOpHUsI HACIEACTBEHHOCTH 1
82 I'eneruka mona 1
83 I'eHOTHI Kak I[EIOCTHASI CUCTEMA 1
84 ['eneTnyeckuii KOHTPOJIb PA3BUTHS 1
pacTeHuM, )KUBOTHBIX U YEIIOBEKA
85 N3meHunBOCTHh MpHU3HAKOB. Buasl 1
W3MEHYUBOCTH
86 MonudukanuoHHas U3BMEHIHUBOCTh 1
BaprannoHHBIN psa U BapHalMOHHAS
kpuBasi. JlaboparopHas pabota
87 «HccnenoBanue 3aKOHOMEPHOCTEN 1 05
MOAU(PUKAITMOHHONW U3MEHYUBOCTH. '
[TocTpoenue BapramOHHOTO psiaa U
BapHaIlMOHHON KPUBOM»
88 I'enoTunuyeckas U3SMEHUYUBOCTb. 1
KomOuHaTuBHas N3MEHYUBOCTH
89 MyTarnmoHHas U3MEHYHBOCTb. 1 0.5




[Ipaktuueckas padora «Myrauu y
npo30(wIIbl (Ha TOTOBBIX
MUKpoOIIpenaparax)»

90

3aKOHOMEPHOCTH MYTAallMOHHOIO IIPOIiecca.
OnureHeTHKa 1 SIUreHOMUKa

91

I'enernka yenoseka. [IpakTuyeckas pabora
«CocTaBieHue 1 aHAJIU3 POJOCIOBHOMN

0.5

92

MeTtoasl METUIIMHCKON T'€HETUKHA

93

3HaueHue MEIULIMHCKON T'€HETUKU B
MPEIOTBPALICHUH M JICYCHUH TeHETHYCCKUX
3a00JIeBaHUI YeI0BEKA

94

OCHOBHBIE ITOHSITUSI CCJICKIINU.
JlaboparopHas padora «l3yueHnue copToB
KyJbTYPHBIX PACTEHUH U TIOPOJI TOMAIITHUX
KHUBOTHBIX»

0.5

95

MeToapl CENEeKITMOHHOM pabOTHI.
JlabopatopHas pabora «V3yueHue MeTo10B
CENIeKIIUU PACTEHUI

0.5

96

JlocTrKEHMsI CEIEKIUU PACTEHUI U
KUBOTHBIX. [IpakTyeckas pabora
«IIpuBuBKa pacTeHn»

97

CoxpaHeHue, U3y4eHHe U UCIIOJIb30BaHUE
TEHETUYECKUX PECYPCOB

98

buoTtexHonorus kak Hayka u OTpacib
npousBojicTBa. [IpakTuueckas pabora
«M3ydeHne 00beKTOB OMOTEXHOIOTHUI»

0.5

99

OCHOBHBIE HAlPaBJICHUS CHHTECTHYCCKOM
OUOIOTUU




100

XpOMOCOMHaﬂ " ICHHAasl UHXKCHCPHU A

101 MenuimHcKkre OMOTEXHOJIOTUI
PesepsHnblii ypok. IloBTOpenue,
102 y 1
0000111eHHE, CHCTEMATH3alis 3SHAHUH
OBIIEE KOJIMYECTBO HACOB I10 102 135

I[TPOTPAMME




11 KIIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
Ne ara u@poBbIe
w/n Tema ypoka Beero KourtpoJabnbie | IlpakTuyeckue fll?.y‘lﬂ{]/lﬂ zﬁizOBaTenbnme
padoThI padoThI pecypebi
1 OpomtonnonHas teopus Y. Jlapsuna 1
) JIBIOKyIIME CUJIBI BOTIONMY BUAOB 10 Y. 1
HapBuny
3 Bbops0a 3a cymecTBoBaHME, €CTECTBECHHBII 1
¥ HCKYCCTBEHHBII 0TOOD
4 DopMUPOBAHHE CUHTETUYECKON TEOPUH 1
9BOJIIOLIUH
5 DTanbl HBOTIOLIMOHHOrO Mpolecca: 1
MHUKPO3BOJIIOLUS U MaKPO3BOJIIOLIHS
6 [Momynsuus — 31eMeHTapHas €AMHULA 1
9BOJIIOLIUU
3aKOH reHeTU4YEeCKOro paBHoBecUs J[xk.
7 Xapnu, B. Baiin6epra. JlabopatopHas 1 05
pabota «BrlIsBIeHHE H3MEHYHBOCTH Y '
oco0eil oHOTO BHIa»
8 DneMeHTapHbIe (PaKTOPbI BOIIOLUN 1
9 O¢ddext ocHoBarens. Dpdexr 1
OyTBUIOYHOT'O IOPJIBIIIKA
10 Murpanuu. M30a81uu nonyJisiiuii: 1
reorpaduueckasi, OMOJIOrHIECKast
11 EctectBeHHbIi 0TOOP — HaIpaBIISIIOIIHMA 1
(hakTop IBOIFOITUN




12

[TonmoBoii oT60p

13

[Tprcnoco06IeHHOCTh OPTaHU3MOB KaK
pe3yIIbTaT MUKPOIBOJIOIIHN.
JlabopaTtopHas pabora «3yuenue
apoMop(h030B ¥ HANOANANITAIINH Y
paCTeHHIA U )KUBOTHBIX)

0.5

14

[Ipumeps! mpHrcocobaeHU y OpraHu3MOB:

Mopdosiorudeckue, PU3n0IOTHIECKUE,
OHMOXUMUYECKHUE, IIOBEICHUECKHUE.
JlaGopartophas pabota «IIpucnoco6neHus
OpPTraHU3MOB M UX OTHOCUTEIIbHAS
EJIeCO00Pa3HOCTHY

0.5

15

Bupn, ero xpurepuu u cTpykrypa.
JlaGoparophas pabota «CpaBHEHUE BUJIOB
110 MOP(OJIOTrHUECKOMY KPUTEPHIO»

0.5

16

CtpykTypa Buaa

17

Bunoobpa3oBanue kak pe3yabTar
MHUKPO3BOJIOLUU

18

CBs13b MHKPO3BOJIIOIWH U SIITUACMHUOJIOTUA

19

MaKpO3BOJIIOL[PI$I. ITaneoHTONMOTrMUECKHE
MCTO/bI U3YUCHUA 3BOJTIOITUN

20

buoreorpaduueckne MeToabl U3YUEHUS
3BOJIIOLIUH

21

OMOPHOJIOTHYECKUE U CPAaBHUTEIBHO-
MOP(OJIOrMUECKHE METObI U3YUEeHHUs
9BOJIIOLIUU

22

MOJ'IeKy.]'IHpHO-FCHCTI/I‘leCKI/Ie,
OMOXMMUYECKHE M MATEMATHUICCKIE




MCETOJbI U3YUCHUSA 3BOJIFOITUN

23 O0111e 3aKOHOMEPHOCTH 3BOTIOIHH
24 AnantuBHas paauanys. HepaBHOMEpHOCTb
TEMIIOB 3BOJIOLUH
25 HayuHble runoTte3bl MpOUCXOKIACHUS
JKU3HU Ha 3emiie
26 JloHay4HbIe NIPEJICTABICHUS O 3apOXKACHUU
KU3HH
27 OcCHOBHBIE 3Tanbl HEOPraHUYECKON
9BOJIIOLIUH
28 ['unoTe3sl 3apoKACHNUS )KU3HU
Hctopus 3emnn 1 METOIbI €€ U3yUYEeHHUS.
29 JlaGoparopHas pabota «/3yuenue u 05
OIHCaHHE UCKOMAEMbIX OCTATKOB JIPEBHUX
OpPTaHU3MOBY
30 HauanbHble 3Tars opraHun4ecKoin
9BOJIIOLIUH
31 DBOMIONNSA DYKaPUOT
OCHOBHBIE ATaITbI YBOJIIOIIUT
39 pactutensHOro Mupa. [Ipakruyeckas
pabota «M3yuenune ocobeHHOCTEH 05
CTPOEHUS PaCTEHUH Pa3HBIX OT/EIOBY
33 OCHOBHBIE ATAITBI HBOJIIOIIUH JKUBOTHOT'O
MHpa
DBomonys KUBOTHBIX. [IpakTHueckas
34 pabota «/3ydeHnune ocobeHHOCTEH 0.5
CTPOCHUS TIO3BOHOYHBIX KHBOTHBIX)
35 PazButne xu3HM Ha 3eMIie O Ipam U




rnepuoaam

MaccoBbie BbIMUPAHUSA — SKOJIOT'MUCCKUC

36 KPHU3HUCHI MPOIILIOTO

37 CoBpeMeHHas CUCTEMa OPraHuYeCKOro
MIPOIILIOTO

38 CoBpeMEHHBIN IKOJIOTHUUECKUN KPU3UC, €TO
0COOEHHOCTH

39 OCHOBHBIE CHCTEMAaTUYCCKHE TPYIITIBI
OpTaHU3MOB

40 AHTpPOIIOJIOTHS — HayKa O YEJIOBEKE

41 PasButne npencrasieHui o
TIPOMCXOXKICHUH YEIIOBEKA
MecTo JenoBeKa B CHCTEME
OpraHu4Yeckoro mupa. JlaboparopHas

42 pabora «3y4yenne ocoOeHHOCTEN 0.5
CTPOCHHS CKElleTa YeJIOBEeKa, CBSI3aHHBIX C
PSIMOXOKICHUEM)

43 JIBMXKyIue CUITbl aHTPOIOTeHe3a

44 CoOTHOIIIEHHE OMOJIOTHYECKHUX H
COIMAJILHBIX (PaKTOPOB B AaHTPOIIOTCHE3E

45 OCHOBHBIE CTaIMM AaHTPOTIOTECHE3a

46 ITaneorenerrka u majeoreHOMHUKA

47 DBOJIIOIHS COBPEMEHHOTO YEJIOBEKA
Uenoseueckue pachl. [IpakTuueckas

48 pabota «3ydeHHE KOOI HUICSCKUX 0.5
aJanTaiyii 4eJIoOBeKay

49 MeXIUCIUTUTHHAPHBIE METOTBI

AHTPOIIOJIOTUHA




50 3apoKIEHNE U Pa3BUTUE IKOJIOTUN 1
Mertonst sxkonorun. Jlaboparopuas pabora

51 «3ydeHne MeTOI0B IKOJIOTHISCKUX 1 0.5
VCCIIEI0BAHUI

52 3HaYeHNE SKOJTOTHUESCKUX 3HAHHUM IS 1
YeJI0BeKa

53 Dkonorndyeckue GaxTopbl 1
AbuoTnueckue pakropsr. CBeT Kak

54 sKosiorndeckuit paxrop. JlaboparopHas 1 05
pabota «BrisiBIeHHE TpUCIOCOOICHMI '
OPTraHW3MOB K BIIMSIHUIO CBETa
AobuoTtnyeckue daktopsl. TemmepaTtypa
KaK HKOJIOTHYECKHH (pakTop.

55 JlaGopaTopHas pabora «BpisiBIIeHHE 1 0.5
pUCIIOCOOICHN OPTaHU3MOB K BITHSTHHIO
TEMIIepaTypbl»
AbuoTtnueckue (hakTopsl. BiaxxHOCTH Kak

56 sKosiorndeckuit paxrop. JlaboparopHas 1 05
paboTa « AHATOMHYECKHE OCOOEHHOCTH '
pacTeHui U3 pa3HbBIX MECT OOUTAHUS)

o7 Cpenpl 00UTaHUSI OPraHU3MOB 1

58 bronornveckne puTMbI 1

59 ’Kuznennole popMbl OPraHU3MOB 1

60 buotnueckue GpakTopsl 1
3HaueHne OMOTHYECKHUX B3aMMOIEICTBUI

61 JUISL CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie 1
oOuTaHus

62 DKOJIOTUYECKHE XapAKTEPUCTUKU 1




MomyJrsinuu

OcCHOBHBIC TTOKa3aTeIn NOMyJIsIOUM:

63 YHUCIIEHHOCTb, TIOTHOCTb, BO3pacTHAs U
TI0JIOBasi CTPYKTYypa
OCHOBHBIE TIOKA3aTeNN MOy JISIUH:

64 POXIaeMOCTh, IPUPOCT, TEMI POCTa,
CMEpPTHOCTh, MUTPAIIUU

65 DKojorudeckasi CTpyKTypa MmomyJsiuu

66 JlnHaMuKa MOMYJISAIUY U €€ PeTyIISIUs

67 KpuBsie pocta 4ncIeHHOCTH MOMYJISAIIH.
KpuBbie BbKUBaHUS
DKoJoruyeckasi HAIIA BUA.

68 JlabopaTophas pabora «IIpucmocoobienus 0.5
CEMSIH PaCTEHUH K pacCEIICHUIO»

69 Bun xak cuctema nomynsnui

20 3aKOHOMEPHOCTH TIOBEACHHUS M MUTPAITHA
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MoB — OHOIICHO3

72 DKocucTema Kak OTKpbITasi cucTeMa

73 KpyroBopoT BemecTB 1 IOTOK SHEPTHH B
JKOCHCTEME

74 OCHOBHBIE TOKA3aTEIU IKOCUCTEMBI

75 DKOJIOTUYECKHE MUPaMU/IbI

76 N3meHenust cooOmecTB — CYKIIECCHH

77 [IpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI
03€ep U peK. DKOCUCTEMbI MOPEHN U OKEaHOB

78 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI




TYHJIP, JIECOB, CTENEH, IyCTHIHBb

79 AHTpPONOT€HHBIE YKOCUCTEMBbI

80 Ypboakocucremsl. [IpakTudeckas padbora 05
«M3yuenne u onucanue ypooIKOCUCTEMBD) '
3akoHOMEpHOCTU (POPMHUPOBAHUS

81 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
IKOCHCTEMAX
MexaHu3MBbl BO3IEHCTBUS 3arPsI3HEHUN

82 pa3HBIX TUIIOB HA CYOOPraHU3MEHHOM,
OpraHU3MEHHOM, TOMYJISILIUOHHOM U
9KOCHCTEMHOM YPOBHSIX

83 buocdepa — obuieruianerapaas 060104Ka
3emiu

84 Yuenne B. U. Bepranckoro o 6nochepe

85 3aKOHOMEPHOCTH CYyIlI€CTBOBAHUS
6uochepsl

86 KpyroBopoTs! BemiecTs u
OMOTeOXUMHUECKUE ITUKIIBI

87 3onanbHOCTH OuOoCchepbl. OCHOBHBIE
OMOMBI CyIIIH

88 VYceroitunBocTh Ouocheps

89 DKOJOTUYECKHE KPU3HUCHI U UX TIPUYUHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

91 AHTpPONOreHHOe BO3/ICHCTBHE Ha
pPaCTUTENbHBIN U KUBOTHBIN MUD

92 OxpanHa mpupoapl

93 OcHOBHBIE IPUHIIUIIBI YCTOWYUBOTO




Pa3BUTHUA YCTIOBCYCCTBA U ITPUPOAbL

PaLII/IOHaHI:HOe MpupoaO0NOJJIb30BAHUC U

94 COXpaHeHHEe OMOJIOTHYECKOTO 1
pazHooOpa3us 3emiu

95 Q§o6meHne o TeMe « MUKPOIBOJIOLHS 1 1
e€ pe3ysbTaThy

96 Q§06meHne 1o Teme «MaKkpOodIBOIIOLHUS U 1
e€ pe3ynbTaTh»

97 O606menue no Teme «IIpoucxoxaenue u 1
pa3BUTHE KU3HHU HA 3eMIIe»

98 O6o006menue no Teme «IIpoucxoxaeHue 1
YeJI0OBEKa — aHTPOITOTEHE3)»

99 O06o0menune mo TeMe « IKOJIOTHS — HayKa O 1
B3aMMOOTHOIIICHHUSIX OPTAaHH3MOBY

100 O06061meHune o Teme «Oprainusmsl U cpea 1
o0uTaHUS

101 0606H16H1/ie 1o TeMe «DKOJIOTHUS BUJIOB U 1
TIOITY JISTITUI

102 O606mmenue o Teme «buocdepa — 1
r7106aIbHas SKOCUCTEMAY

OBILIEE KOJIMYECTBO YACOB I10 102 75

[NPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI /U1 YHEHUKA

* buonorus. buonoruyeckue cucrteMsl u npoueccel, 10 kmacc/ Tepemos A.B.,
ITerpocosa P.A., O0miecTBO ¢ orpaHuYeHHON OTBETCTBEHHOCTHIO «OL]
MHEMO3U1UHA»

* buonorus. buonornueckue cucremsl u nporeccsl, 11 kmace/ Tepemos A.B.,

[Terpocosa P.A., O01iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO «OL]

MHEMO3NHA»

METOANYECKHUE MATEPUAJIbBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET






