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MHNOACHUTEJBbHASA 3AITUCKA

[Mporpamma mo Owonorum (YriayOJeHHBIH ypOBEHb) Ha YPOBHE CpEIHETO OOIIero

06pa303aH1/151 COCTaBJICHA HA OCHOBC:

- ®enepanbHoro 3akona Poccuiickoit @enepannu ot 29 nexadps 2012 roxa Ne 273-03 «O06

obpazoBanuu B Poccutickoit @eaepanuny» (B pell. ©3MEHEHUH);

- KonBenuuu o npaBax peO&HKa;
(denepanbHbBIi TOCYIapCTBEHHBIH 00pa30BaTENIbHBI CTAaHAAPT CPEIHEro OOLIero
o0pa3oBaHus, YTBEPXKACHHBIH MpHKa30M MHHUCTEpCTBA OOpa30BaHUS U HAYKH
Poccuiickoit ®@enepanru ot 17 mas 2012 r. Ne 413 ¢ u3MEHEHUSIMH, BHECEHHBIMU
npukazamu MuHHCTEpCTBa 00pazoBanus U Hayku Poccuiickoit @eneparmu Ne 732 ot 12
asrycra 2022 r. (nanee — ®I'OC COO)
B COOTBETCTBUHU C (enepanbHOM 00pa3oBaTEIbHON MPOTPaMMON CpPEIHEro OOIIero
oOpa3oBaHus, yTBEPKIEeHHON npukazoM Munnpocsemierust PO Ne 371 ot 18.05.2023 r.
( mamee — ®OIT COO).
OcHoBHO# 00pa3oBaTeIbHOI MporpaMMbl cpeHero oouero oopasosanust MAOY COLL
Nell um. B. . Cmupnosa r. Tomcka;
[Ipuxaz Munnpocsemenuss Poccum ot 21.09.2022 N 858 "OO yTBepxaeHuUu
(enepanbHOrO MepevHsi Y4eOHHKOB, JIOMYIIEHHBIX K HCIIOJIb30BAaHUIO MPH Peaau3aluu
UMEIOLINX TOCYIapCTBEHHYIO aKKpEIUTAlUI0 00pa30BaTeNbHBIX MMPOrpaMM HayaJlbHOTO
o0I11ero, OCHOBHOTO 0OIIEro, CpeaHero o0mero o0pa3oBaHMUsA OpPraHU3ALMIMH,
OCYIIECTBISIOIMMU 00pa30BaTENbHYIO JESATEIbHOCTh M YCTAHOBIICHUS MPENEIbHOrO
CpPOKa HCHOJb30BAHUS HCKIIOUEHHBIX YyueOHHMKOB" (3aperucrpupoBano B MuHiocte
Poccun 01.11.2022 N 70799)
-IlocranoBnenne [7MaBHOrO roCyIapCTBEHHOIO CAHUTAPHOIO Bpada POCCUHCKOMN
®enepanun ot 28 centadps 2020 r. Ne28 «O6 yrBepkaeHun caHutapHbix npasui CII
2.4.3648-20  «CaHHTapHO-AMUICMHOJIOTHYECKHEe TPEOOBaHHA K  OpraHU3alUsIM
BOCIIUTaHMA U O0YUEHUs, OT/AbIXA U 03J0POBJICHUS AE€TEH U MOJIOJECIKI;
[locTtanoBnenne ['7aBHOrO TroOCYyJapCTBEHHOIO CAaHMTApPHOrO Bpawda Poccuiickon
Oenepanun ot 28 sHBapst 2021 1. Ne2 «O0 yTBepkKJI€HUH CAaHUTAPHBIX MPABUI U HOPM
CanlluH 1.2.3685-21 «l'uruennueckue HOpPMAaTHBBI U TpeOOBaHMS K OOECHEUYEHHUIO
6€301acHOCTH U (M) O€3BPEAHOCTH IS UeIOBEKa (PaKTOPOB CPEAbl OOUTAHUS
- [Ipuka3z Munnpocsemnienusi Poccun ot 22.03.2021 Nell15 «O6 yrBepxkaenuu Ilopsnka
OpraHu3alMil M OCYLIECTBJIECHUS O00pa30BaTEIbHOM JAESTENIbHOCTH 110 OCHOBHBIM
o011eo0pa3oBaTebHBIM IpOrpaMMaM — 00pa30BaTeNbHBIM IPOrpaMMaM HaydajgbHOTO
00111er0, OCHOBHOTO OOIIETO U CPEIHETO OOIIETO 00pa30BaAHMS;
VYHuBepcallbHble  KJIACCH(PHUKATOPHl  PACIpEleiCHHBIX M0 KJaccaM IPOBEPSEMBIX
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUs OCHOBHOM 00pa3oBaTeibHOIl MporpaMmsl IO
YPOBHSAM 0011eT0 00pa30BaHUs M JIEMEHTOB COACPIKAHUS MO y4eOHBIM IpeaMeTaM st
UCIONIBb30BaHUs B (elepalbHbIX W PETHOHAJBHBIX MpPOLEAypax OLEHKH KadecTBa
oOpa3oBaHusi, OJOOpEHHbIE pemeHHeM  (eaepaTbHoro  y4eOHO-METOIUYECKOTO
o0veauHeHns mo oOmemy obpazoBanuio (mamee ®YMO) (mpotokon ot 12.04.2021r.
Nel/21), noaroroBnennsle PenepaibHbIM TIOCYIapCTBEHHBIM OOJKETHBIM Hay4HbBIM
yupexnaenuem «dDenepanbHblii HHCTUTYT MEAaroruueckux U3MEpEeHUi» U pa3MelleHHbIe
Ha caiite https://tc.edsoo.ru/;
benepanpHOi paboueil mporpaMMbl BOCIIUTaHUSA, ¢ YIETOM pacupeenEHHbIX M0 KilaccaM
IpOBEpsAEMBIX TpeOOBaHMN K pe3yiabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOM
IIPOTpaMMBbI OCHOBHOTO 0011er0 00pa3oBaHMsl.
Konnenuuu npenoaasanus yue6Horo npeamera «buomaorus»

VYueOuslii mpeamet «buonorusy» yrnyonénnoro yposss uzydenus (10—11 knaccer) siBrsercs

OJIHM W3 KOMIIOHEHTOB NpeAaMeTHON o0nactu «EcTtecTBeHHO-Hay4YHBbIE MpeAaMeTh». CorimacHo
nosioxeHusiM PI'OC COO mnpodunbHbe ydeOHBIE TPEAMETH, W3ydaeMble Ha YriayOJaEHHOM



YPOBHE, SBIAIOTCS crocoboM auddepeHnIranun o0y4eHHs] Ha YpOBHE CpEIHEro O0OIero
o0pa3oBaHUs U MPU3BAHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXY OCHOBHBIM OOIINM, CPEIHUM
o0muM, cperHrM nMpodheCCHOHATBLHBIM M BBICIITUM OOpa3zoBaHueM. B To ke Bpems Kaxablid U3
TUX Y4eOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTHUPOBAH HA TMPUOPUTETHOE pEILICHUE
0o0pa3oBaTeNIbHbIX, BOCIIUTATEIbHBIX U Pa3BUBAIOIIMX 3aJ1a4, CBA3AHHBIX C MpodopHeHTauuen
oOydaromuxcss ¥ CTUMYJIHPOBAaHHUEM HWHTEpeca K KOHKPETHOW O0O0JacTH HAydHOTO 3HAHUS,
CBSI3aHHOTO C OMOJIOTUEN, METUIIMHON, YKOJIOTHUEH, TICHXOJIOTHUEH, CIIOPTOM WJTM BOCHHBIM JICJIOM.

[Iporpamma no yueGHOMY npeamety "buonorus" naér mpenctaBieHHe O IETU U 3aJadax
u3yueHus yueoHoro npeamera «buonorus» Ha yriyOnEHHOM ypOBHE, ONpesiesseT 00s3aTelIbHOe
(MHBapHaHTHOE) TPEIMETHOE COJEpKAaHWE, €ro CTPYKTYPHpPOBAaHHE IO pas3leiaM H TeMaM,
pacrnpeeneHue o KiaccaM, peKOMEHIyeT MOCJIEJ0BATEIbHOCTh U3yUeHHs YUeOHOTro MaTepuaia
C y4éTOM MEXIPEAMETHBIX ¥ BHYTPHUIPEIMETHBIX CBSI3€H, JIOTUKM Yy4eOHOTro TMporecca,
BO3PACTHBIX 0COOeHHOCTEH oOyuwaromuxcs. B mporpamme mo 6MONOruu peanu3oBaH MPUHIIMIT
MIPEEMCTBEHHOCTH C H3Y4YEHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOIO oOwIero oOpa3oBaHMs,
Onarozapst 4emy IpoCMaTpPUBAETCS HAIIPABIECHHOCTh Ha MOCIEAYIOIee pa3BUTHE OHOIOTMYECKUX
3HaHUI, OPUEHTUPOBAHHBIX Ha (OPMUPOBAHME ECTECTBEHHO-HAYYHOIO MHPOBO33PEHUS,
9KOJIOTUYECKOTO MBIIIJICHNS, TPEACTAaBICHUH O 310pOBOM 00pa3e >KW3HM, HAa BOCIHUTaHHE
OEpEeKHOT0 OTHOIICHHS K OKPYKAIOIIeH MpUpOoAHON cpene. B mporpamme mo Guosioruu Takxke
MoKa3aHbl BO3MOXKHOCTU y4deOHoro mpeamera «buomorus» B peanuzauuu tpedoBanuii @I'OC
COO K r1aHupyEeMbIM JTMYHOCTHBIM, METANPEAMETHBIM U IIPEIMETHBIM pe3yiibTaTaM 00yueHUs U
B ()OPMHPOBAHUN OCHOBHBIX BHJIOB Y4EOHO-TIO3HABATEIBHON NEATEILHOCTH OOYYAIOMIUXCS MO
OCBOCHHUIO COJIEpP)KaHMsI OHMOJOTHYECKOro O0O0pa3oBaHWsS Ha YPOBHE CPEIHEr0 OOIIEero
o0Opa3oBaHUsl.

VYuebublii npeamer «buonorus» Ha ypoBHE cpeaHero odmero oOpa3oBaHUS 3aBeplIacT
Ouosiornyeckoe oOpa3oBaHUE B IIKOJE U OPUEHTUPOBAH HA PACIIUPEHUE U YriayOJIeHue 3HaHUN
o0yJaromuxcs 0 )KHUBOH MPUPOJIE, OCHOBAX MOJIEKYJISIPHOM U KIIE€TOUHON OMOJI0THH, SMOPHOIOTUN
u OHOJIOTUM pPa3BUTHS, TE€HETHKH, CEJIEKIMHM, OWOTEXHOJOTHH, HBOJIOLHMOHHOIO YYEHHS U
9KOJIOTHH.

N3ydenue ydyeOHOro mpeamera «buonorus» Ha yrayOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY 00 yYaIOMIUXCS K MOCTIEIYIONEMY MTOTyYSHHIO OMOIOTHIECKOT0 00pa30BaHMs B By3ax
U OpraHM3alUsAX CpeAHero IMpodeccHoHaIbHOro obpa3oBaHus. OCHOBY €ro CoJepaHus
COCTaBIISIET CHUCTEMa OWOJOTMYECKUX 3HAHUHM, IMOJIyYEHHBIX MPU H3YYEHHH OOYy4YaroIIUMUCS
COOTBETCTBYIOLIMX CHCTEMATUYECKHX pa3lesioB OMOJIOTMM Ha YPOBHE OCHOBHOI'O OOILIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tu 3HaHUs NOJIy4arOT pa3BUTHE. Tak, paclIupeHbl U YIi1yOJIeHbI
OMoJIoTHYecKre 3HAaHMSA O PACTEHUsX, KMBOTHBIX, rpulax, OaKTepusx, OpraHHU3Me 4YeJOBeKa,
06IHI/IX 3aKOHOMCPHOCTAX JKHM3HH, JOIIOJTHUTCIIBHO BKIIFOYCHBI OMOJIOTHYECKHE CBCACHUA
MPUKIAJAHOTO M MOMCKOBOIO XapakTepa, KOTOPhle MOYKHO HCIOJIb30BAaTh KAaK OPUEHTHUPHI IS
nocJeayromero Beioopa npodeccun. Bo3smMokHa Takke WHTETpalys OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOLIMMHU 3HAHUSAMHU, MTOJTYYCHHBIMU 00YyJarOIUMUCS MPU U3y4eHUN (PU3UKH, XUMHUH,
reorpaduu 1 MaTEMaTHUKH.

CrpykTypa mporpammbel 1o ydeOHOMYy mpenmery "buonorusi" oTpakaeT CHCTEMHO-
YPOBHEBBIM U 3BOJIOLHMOHHBIN MOAXOJBl K H3yueHHIO Ouosoruu. COrjgacHO UM, U3y4daroTcs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTE€PHbIE JIJISl )KUBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3alluy,
HBOJIIOIMM OPraHMYECKOro Mupa Ha 3emie, COXpaHEHHs OMOJIOTMYECKOTrO pa3HooOpasus
mwiaHeTsl. Tak, B 10 Kkiacce u3ydaloTcs OCHOBBI MOJIEKYJISIPHOM W KIJIETOYHOM Ouoyioruu,
SMOPHOJIOTHH ¥ OUOJOTHM PAa3BUTHUS, TEHETUKU U CEJIEKLINU, OMOTEXHOJOTHN U CUHTETHYECKOU
OMOJIOTHH, AaKTyaJU3UPYIOTCA 3HAHUSA OOy4alomuxcsi 1Mo OOTaHWKE, 300JI0THH, aHATOMUH,



¢busmonorum venoBeka. B 11 kiacce M3y4aroTcs BOJIIOIIMOHHOE yY€HWE, OCHOBBI SKOJIOTHH U
yueHue o ouocdepe.

VYueOublii mnpenmer «buonorus» mnpu3BaH O00ECHEYUTh OCBOCHHE OOYYAIOUTIMUCS
OHMOJIOTHYECKUX TGOpI/Iﬁ 1 3aKOHOB, I/II[GfI, IIPUHOUIIOB W TMpaBWJI, JCKAIIUX B OCHOBC
COBPEMEHHOU €CTeCTBEHHO-HAYYHOH KapTUHBI MHpa, 3HAHUH O CTPOEHUHU, MHOrooOpazuu W
OCOOCHHOCTSIX KJIETKH, OpraHW3Ma, MOMYJISIUU, OWOIEH03a, SKOCHCTEMBI, O BBIJAIOIIUXCS
HAayYHBIX JOCTHUKECHHSIX, COBPEMEHHBIX HCCIEIOBAHHIX B OMOJIOTHUH, MPUKIATHBIX acMeKTax
Ounosorudeckux 3HaHWM. [ pa3BUTUS U MOJAEpKaHUS MHTEpeca 00ydaroIIuxcsi K OMOJIOruu
Hapsiy CO 3HAUUTEIBHBIM 00bEMOM TEOPETUYECKOTO MaTepHalia B COACPKAHUU TPOTPAMMBI IO
OMOJIOTHH TPETYCMOTPEHO 3HAKOMCTBO C HMCTOPHEH CTAHOBJICHHSI W PAa3BUTHUS TOW WU WHOMN
o0yacTi OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOEKHBIX YUEHBIX B PEHICHHE BaKHEUIINX
OHMOJOTUYECKUX U KOJIOTUYECKUX MPOOIIEM.

Llens m3yuenust yueOHoro npenmera «buonorusi» Ha yriyOJIEHHOM YpOBHE — OBJIAJICHUE
OOy4YaloIMMUCS 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHAJIBHOW OpraHHU3alUi >KUBBIX CHCTEM
Pa3HOTO paHra v NpuoOpeTeHNe YMEHUH UCII0JIb30BaTh ATH 3HAHUS B (POPMHPOBAHUM UHTEpECa K
ornpeneéHHON 00sacTH NMpopecCUOHATBHON N1eATEIbHOCTH, CBA3aHHOW C OHONOrHMeH, Wiu K
BBIOOPY YUEOHOTO 3aBEICHHUS JIJIs1 TPOIOJDKEHUS OMOJIOTHYECKOT0 00pa30BaHMs.

Joctrxenue 1ienn u3ydeHust yueoHoro npeameta «buonorus» Ha yriyOJ€HHOM ypOBHE
o0ecrieunBaeTcs PelIeHneM CIeIyIOIuX 3a/1a4:

OCBOCHHUE 00YJaIONTUMHUCS CUCTEMBI OMOJIOTUUECKUX 3HAHUN: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOPHUAX, KOHICIIIUAX, TUTOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M IPaBUIIAX, COCTABIISIFOIIMX
COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KapTHHY MHpa; O CTPOCHHUH, MHOTrooOpasuu u
OCOOCHHOCTSIX OHMOJOTHYECKUX CHCTeM (KJIETKa, OpPraHW3M, IMOMYJSIuUs, BHJ, OHOTEOICHO3,
ounocdepa); 0 BBIIAIOMUXCS OTKPBITHSIX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

O3HaKOMJICHHE  OOyJaromuxcs C  METOJAaMH  [IO3HAHWUS  JKUBOW  NPHPOJIBL:
UCCIIEIOBATEIbCKUMHU METO/IaMU OMOJIOTMYECKUX HayK (MOJICKYJISIPHOM M KJI€TOYHOW OMOJIOTHH,
SMOPHOJIOTHH ¥ OUOJIOTHH Pa3BHUTHS, TCHETUKU M CEJIEKIINN, OMOTEXHOJIOTHH U CHHTETHYECKOU
OMOJIOTHH,  TAaJEOHTOJOTMH, OKOJOTHM); METOJaMU  CaMOCTOSITENIbHOTO  MPOBEACHUS
OMOJIOTMYECKUX HCCIIeIOBaHN B JabopaTopud W B Tpupoze (HaOIoAeHHWE, H3MEpeHue,
9KCIIEPUMEHT, MOJIETIUPOBAHUE);

OBJIaJICHUE OOYYAIOIIUMUCS YMEHUSIMHU: CAMOCTOSTEIHHO HAXOAWTh, AHATU3UPOBATH H
HCITOJIb30BaTh OMOJIOTHYECKYIO HH(OPMAIINIO; TIOJIb30BATHCS OMOJIOTHICCKON TEPMUHOJIOTHEH 1
CUMBOIIMKOH; YCTaHABIIUBATh CBSI3b MEX]y Pa3BUTHEM OUOJIOTHUHU U COLUATBHO-I)KOHOMUYECKUMU
U1 OKOJIOT'NYCCKUMUN HpO6J’I€MaMI/I YeJIOBCYECTBA, OLIICHUBATH IIOCICACTBUA cBoeH ACATCIBbHOCTHU 110
OTHOILICHHUIO K OKpY)KAIOUIeH MNPUPOIHONW cpenre, COOCTBEHHOMY 3IO0POBBIO M 3J0POBBIO
OKPY’KAIOIIMX JIFOJICH; OOOCHOBBIBaTH M COOJIIOMATh MEPHl MPOPUIAKTUKH HHOEKITMOHHBIX
3a00yieBaHUl, TpaBWJIa TOBEAEHUS B HpHUpoAe M obecredeHus Oe30MacCHOCTH COOCTBEHHOM
KHU3HENIEATSIIbHOCTH B YPE3BBIYANHBIX CUTYAIMSIX HPUPOAHOTO M TEXHOTCHHOTO XapaKTepa;
XapaKkTepru30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITHS B 001aCTH OMOJIOTHH;

pa3BUTHE y 00yYaroIuXcs MHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B mpolecce
3HAKOMCTBa C BBIJAIOIIUMUCA OTKPBITUAMH W COBPCMCHHBIMU HCCJICJOBAHHUAMHU B 6I/IOJ'IOFI/II/I,
pelmaemMbIMi €10 MpoOJeMaMH, METOJ0JIOTHEeH OHWOJIOTHYEeCKOr0 HCCIEeI0BaHMs, MPOBEICHUS
OKCIICPUMCHTAJIBHBIX HCCHG}IOB&HHfl, PECIICHUA OHMOJIOTHYECKUX 3aaa4, MOACIHUPOBAHUSA
OMOJIOTHYECKHX 00BEKTOB U MPOILIECCOB;



BOCITUTAaHWE y OOYYarONIMXCsl IIEHHOCTHOTO OTHOIICHUS K JKUBOW MPHUPOJE B IEJIOM U K
OTIENbHBIM €€ O00BeKTaM U SIBICHHUAM; (HOPMHUPOBAHHE HKOJIOTHUECKOH, TeHETHYECKON
TPaMOTHOCTH, OOIIEH KyJabTypbl MOBEJACHHUS B MPUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYUYHBIX
3HAHUU,

nproOpeTeHue 00yJaromUMHUCs KOMIETEHTHOCTH B PAallMOHAIBHOM MPHUPOJIOIIOIB30BaHUN
(cobmroneHue TmpaBWJI MOBEACHHS B MPUPOJE, OXpPaHbl BHUAOB, 3KOCHCTEM, OHochepsl),
COXpPaHEHHH COOCTBEHHOI'O 3JI0pOBbSI M 3JI0POBbsSI OKpYXKAIOIIMX J0Jiel (COONoaeHus Mep
npopuIaKTUKH 3a00JI€BaHNi, 0O0ecriedeHre 0€30MMaCHOCTH KU3HEACITEIIPHOCTH B UPE3BBIYAITHBIX
CUTYalUsIX MPUPOIHOTO U TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE MCIIOIB30BAHUS OHOJIIOTHYECKUX
3HAaHUU U YMEHHU B IIOBCETHEBHOM JKN3HU;

CO3/IaHUE YCJIOBUH [UIS OCO3HAHHOTO BBIOOpa OOYYAIOUIMMHCS HWHIUBUAYAIBHON
00pa30BaTeNbHON  TPAeKTOPUHU, CHOCOOCTBYIOIICH MOCIEAYIOMEMY MPOPECCHOHATBHOMY
CaMOOIIPEJICIICHUIO, B COOTBETCTBUM C WHIUBUIYaJIbHBIMU MHTEpPECAMH M HOTPEOHOCTAMU
peruoHa.

OOmiee 4MCIO YacoB, OTBEJCHHBIX HA HW3YyUeHHE OMOJIOTMH Ha YIrIIyOJCHHOM YPOBHE
cpenHero obmiero oopa3oBanusi, coctapisieT 204 yaca: B 10 kimacce — 102 gaca (3 gaca B HEZICIIO),
B 11 ximacce — 102 vaca (3 gaca B Heze0).

OT60p opraHu3anMoOHHbBIX (HOPM, METOJOB U CPEICTB 00yUEHUST OMOIOTUH OCYIIECTBIISCTCS
¢ yuéroMm crienupUKU ero COACpPKAHHS M HANPaBICHHOCTH HA MPOAOIKEHHE OHMOIOTHYeCKOro
00pa3oBaHUs B OpraHU3AIUAX CPEIHETO MPO(PECCHOHAIBHOTO U BBICIIIETO 00pa30BaHMsI.

OO0s3aTenbHBIM yCIOBUEM TNPU OOyYE€HUH OHMOJOTUMU Ha YIiayOJIEHHOM YpOBHE SIBISIETCS
NPOBEICHNE J1A0OPATOPHBIX M TpaKkTUUecKuX paboT. Takxke yudacTHe o0OydaroUUXcs B
BBITIOJTHEHUH IPOEKTHBIX U y4eOHO-HCCIIeI0BaTEIbCKUX paboT, TeMaTHKa KOTOPBIX ONpeesisieTcs
YUUTEJIEM Ha OCHOBE MMEIOIINXCSI MAaTEPUAIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX ITPUPOIHBIX
yCIIOBHUH.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOT'MHN
HA YPOBHE CPEJHET'O OBLIET'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOEHHUS OO0YJarOITUMUCS
IIpOrpamMM CpeHero ooduero 00pa3oBaHus: TMUHOCTHBIC, METAIIPEMETHBIC U MIPEIMETHBIE.

B cTpykType TUYHOCTHBIX pE3ylbTaTOB OCBOCHUS MPOTPAMMbI IO OMOJIOTHUU BbIIEICHBI
CIIEIYIOIIME COCTAaBIIAIONINE: OCO3HAHHE OOYYaIOMIMMHUCS  POCCHUHCKOM  TpakIaHCKOU
UJCHTUYHOCTHU — TOTOBHOCTHU K CaMOpa3BUTHIO, CaMOCTOSITENIbHOCTH u
CaMOOIIPENIEICHUIO, Haluyue  MOmusayuu X 00y4YEeHHUIO OMOJIOTHH, YeleHanpasieHHoe
passumue BHYTPEHHUX YOEXKIEHUN JIMYHOCTHA HA OCHOBE KJIIOUYEBBIX LIEHHOCTEH U HCTOPUUYECKUX
TPagUIMKA Pa3BUTHA OHOJOTHYECKOTO 3HAHUS, 2OMOBHOCMb U CHOCOOHOCHb O0YUAIOIIUXCS
PYKOBOJCTBOBATHCS B CBOCH JEATEIBHOCTH IEHHOCTHO-CMBICIIOBBIMHU YCTAHOBKAMH, IPUCYILIUMU
CUCTEME OHMOJIOTUYECKOTO 00pa3oBaHUsl, HalUyUe npaBoCoO3HAHUs FIKOJIIOTUUECKOMN
KYJIBTYPbI, CHOCOOHOCMU CMA8UMb TIETIN U CTPOUTD KU3HEHHBIE TITAHbI.

JInaaOCTHBIE PE3YIbTAaTbl OCBOCHUA ITPOTpaMMBbI IO 6I/IOJ'IOFI/H/I JOCTUT'alOTCA B €IUHCTBEC
yueOHOW M BOCIHUTATENBHON NEATEIbHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUUCKUMU
COMOKYJIbTYPHBIMH, UCTOPUYCCKUMU U JYXOBHO-HPABCTBECHHBIMU LICHHOCTSAMU, NPHUHATBIMU B
oOmiecTBe MpaBUJIaMU W HOPMaMu MOBEACHHS M CHOCOOCTBYIOT MpOIlEccaM CaMOIO3HAHUS,



CaMOBOCITUTAHUS M CaMOPA3BHUTHsI, Pa3BUTHS BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXEHUSI K 3aKOHY U IMPABOMOPSIKY, YEJIOBEKY TpyAa U CTAapUIEMy IMOKOJEHHUIO, B3AUMHOTO
YBa)KEHHUS, OEpeKHOro  OTHOWIEHUS K  KYJIbTYpPHOMY  HAcleQui0 W TpaJulusM
MHOTOHaLlMOHAJIBHOTO Hapoza Poccuiickon Penepaunn, NpUPOAE U OKPYKAOLIEH Cpelie.

JInuHOCTHBIE PE3yabTATHI OCBOEHUS yueOHOTrOo npeameTa «buonorus» A0IKHbBI OTpaXkaTh
TOTOBHOCTh M CTIOCOOHOCTH OOYYAIOLIUXCSI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEN JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OpHMEHTAllMd, TIO3UTUBHBIX BHYTPEHHHUX
yOeXIeHMId, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIecTBa,
pacuMpeHue >KU3HEHHOTO OIbITa M OIBITa ACSITEJBHOCTH B MPOIECCEe pealn3allid OCHOBHBIX
HaIpaBJI€HUN BOCIIUTATEIbHOM JIEITEIbHOCTH, B TOM YUCJIE€ B YaCTHU:

1) rpaskIaHCKOro BOCIIUTAHMA:

c(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIUU  OOYy4aromerocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOr0 OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX NpaB U OOS3aHHOCTEH, yBa)KCHHE 3aKOHA U
MIPaBOIIOPSIIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATETbHOCTH MPU CO3/IaHUH YUEOHBIX TPOEKTOB,
pelieHny yueOHbIX U MTO3HABATENbHBIX 3a/1a4, BHITOJTHEHUN OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENSITh COOCTBEHHYIO TMO3UIMI0 [0 OTHOIICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBICHSATH €€;

YMEHHE YYHUTHIBATH B CBOMX JICUCTBUSAX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJCH ¢ pa3HBIMU YOSKICHUSMU, KYIbTYPHBIMU IIEHHOCTSIMU U COIIMAJIbHBIM
TIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B TIPOIECCE COBMECTHOI'O BBIMOJHEHUS Y4YEOHBIX,
MO3HABATENBHBIX U MCCIEAOBATEIICKUX 3a/1ad, YBAXKUTEIBHOTO OTHOIICHHS K MHEHHIO
OTIIMOHEHTOB MPH 00CYKIEHUU CTIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTH K TYMaHUTAPHOW U BOJIOHTEPCKOMN JEATEIHLHOCTH,

2) IATPHOTHYECKOTO BOCIIUTAHUSI:

c(OPMUPOBAHHOCTh POCCUUCKOHN TPaKIAHCKOW UACHTHYHOCTH, MATPHOTU3MA, YBAKCHUS
K CBOEMY HapoAdy, YyBCTBa OTBETCTBEHHOCTH mepen PoamHoM, ropaoctu 3a cBOW Kpaii, CBOIO
Ponuny, cBOM SI3BIK M KYJIBTYPY, MPOIILJIOE M HACTOAIIEE MHOTOHAIIMOHAIBHOTO Hapona Poccun;

[IEHHOCTHOE OTHOIIEHWE K TPHUPOJHOMY HACIEOUI0 W TaMSITHHUKAM IPUPOJIBL,
JTOCTIKEeHHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCHUUCKHUX YYEHBIX B CTAaHOBICHHE W Pa3BUTHUE
OMOJIOTHH, TOHUMAaHUSI 3HAYEHUsI OMOJIOTMH B MIO3HAHUU 3aKOHOB MPUPOJIBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 O0IIeCTBa;

uaeiHas yoexx1EHHOCTh, TOTOBHOCTD K CITY>)KCHHIO 1 3anuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyap0y;

3) Iy XOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHUE TYXOBHBIX [IEHHOCTEM pOCCUICKOr0 HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHUECKOTO TIOBEICHMUSI,

CIIOCOOHOCTH OIEHUBATh CUTYAIIUIO U TPUHUMATH OCO3HAHHBIC PEIICHMUS, OPUECHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIJ]a B IOCTPOSHUE YCTOWYMBOTO OyayIIero;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM pPOJUTENSIM, CO3JIaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA IIEHHOCTEH CEeMEHHOM >KM3HU B COOTBETCTBUU C TPALULUSIMH HApOJI0B
Poccnm;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKIIIOYasl 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIICHHIA,

MMOHMMAaHKE YMOLIMOHAIIBLHOTO BO3ACHCTBUS KUBOU MIPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPDQXXEHHUIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHUE MPOSBIIATH
KauecTBa TBOPUYECKOM JTMUYHOCTH;



5) pusuueckoro  BocnuTaHus, (GOPMHUPOBAHHS  KYJbTYPbl  310POBbSI M
IMOIHOHAJIBLHOIO 0J1arONOJIYYHsl:

MMOHUMAaHWE U peasii3alus 3J0pOBOT0 U 0e30MacHoro oopasa Ku3HH (310pOBOE NMUTAHHUE,
COOJIIO/ICHNE TUTMEHUYECKUX MPaBWI U HOPM, COATaHCUPOBAHHBINA PEKUM 3aHSATHH U OT/AbIXA,
peryiasipHas (u3MuecKas aKTUBHOCTb), OEpEKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOIIEHHS K COOCTBEHHOMY (PU3HMUECKOMY M ICUXUYECKOMY 3/I0POBBIO;

IIOHUMaHWE LEHHOCTH NPaBWI HWHIAMBHUIYaJbHOIO M KOJUICKTUBHOIO O€30IacHOro
MIOBE/ICHUS B CUTYaLlUsAX, YTPOKAIOLIUX 310POBbIO U KU3HU JIOJIEH;

OCO3HAHME IOCIEICTBUI M HENPUATUS BPEAHBIX HMPUBBIUEK (YMOTpeOJIEHHs aJIKOroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy/10BOT0 BOCIIUTAHUSI:

TOTOBHOCTB K TPYy, OCO3HaHHE [IEHHOCTH MacTepPCTBa, TPYAOII00UeE;

FOTOBHOCTb K  AKTMBHOW  JCATEIBHOCTH  TEXHOJIOTMYECKOM W COLMAIBbHOM
HaNpaBICHHOCTH, CIIOCOOHOCTh MHULMUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIILHO BBIIOJIHSTH
TaKyl0 JAESTEIBHOCTD;

MHTEpeC K pasianyHbIM chepaM npodeccHoHaIbHON N1eATENIbHOCTH, YMEHHE COBEPIIAThH
0CO3HaHHBIHM BBIOOP Oyny1el npodeccuu U peaau30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh U CHOCOOHOCTh K 0OPa30BaHHUIO M CAMOOOPAa30BaHHUIO HA MPOTSKEHUH BCEH
KHU3HU;

7) IKOJIOTMY€eCKOT0 BOCIIUTAHUS:

HKOJIOTHYECKH 1[€JIeCO00pa3HOe OTHOLICHHUE K MPUPOJIE KaK UCTOUHHUKY KHU3HHU Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

MIOBBIIIEHUE YPOBHS HKOJOTMUECKOM KyJbTYpbl: NMPHOOPETEHHE ONBbITa MIAHUPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUN AJI OKPYKAIOILEH CpeJibl;

0CO3HaHME ITI00AIILHOTO XapaKTepa SKOJIOTHYEeCKUX MPOoOIJIeM U MyTel UX pelIeHus;

CIIOCOOHOCTB MCIOJIb30BaTh MIPUOOpPETaEMBbIE MPU N3YUEHUU OMOJIOIMH 3HAHUS U YMEHUS
IIPU PELIeHUU NpoOJieM, CBA3AHHBIX C PALMOHAIBHBIM MPUPOAOINOIL30BAHNEM (COOIIOIEHHUE
MpaBWJ TOBEJECHUS B MPUPOJIE, HANPABICHHBIX HAa COXPAHEHHWE PAaBHOBECUS B JKOCHUCTEMAX,
OXpaHy BUJIOB, dKOCHCTEM, Ouochepsl);

aKTUBHOE HENpUSITHE AEHCTBUN, NMPUHOCSAIIUX BpEa OKpYXKAlOIIeW NpUPOIHOHN cpene,
YMEHHUE MPOTHO3MPOBATh HEOJIATONPHUITHBIE KOJIOTHYECKHE MOCIEICTBUS MpEeANPUHUMACMbIX
JEUCTBUM U NPENOTBPAILATh UX;

HaJIMYME Pa3BUTOIO SKOJIOIMYECKOI'O MBILIUIEHHS, JKOJIOIMUECKON KYyJIbTYphl, OIBITA
NEeSTENbHOCTH  DKOJIOTUYECKOM  HANpaBI€HHOCTH, YMEHHUS PYKOBOJICTBOBATHCS HMHU B
[I03HABATEIbHOM, KOMMYHHMKaTUBHOM M COLIMAJIBHOW INPAKTUKE, FOTOBHOCTH K YYacTHIO B
MIPAKTHYECKON JEATEIbHOCTH 3KOJIOrMYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAaykKu M OOIIECTBEHHOW TNPAKTUKH, OCHOBAaHHOIO Ha JAMAloOre KyjabTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJILTYPHOM MHPE;

COBEPILECHCTBOBAHUE A3BIKOBOM U YUTATEIIBCKOM KYJIBTYPhI KaK CPEICTBA B3AUMOICUCTBUSL
MEXY JIFOIBMU U TIO3HAHKS MUPA;

MOHUMaHHEe creuupUKd OMOJIOTMM KaK HayKd, OCO3HaHHA e€ poyid B (OPMHUPOBAHUHU
PalMOHAIBHOIO HAYYHOI'O MBIIIICHUS, CO3JaHUN LIEJIOCTHOTO MPEICTABICHHS 00 OKpPYKaIoLIeM
MUpEe Kak O €OUHCTBE IMPUPOJbI, 4YeJIOBEeKa M oOumiecTBa, B MO3HAHUU IPHUPOTHBIX
3aKOHOMEPHOCTE! U peIIeHUH IIPOOJIEM COXPAHEHUS IPUPOJIHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JIJIsl COBPEMEHHON IMBUIM3AIMU: 00eCTIeUeHUs
HOBOI'O YPOBHS Pa3BUTHUSl MEIUIMHBI, CO3/IJaHUE MEPCHEKTHUBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX
pemaTh pecypcHble MpoOIeMbl Pa3BUTHUS YEJIOBEUYECTBA, IIOUCKA MyTE€H BBIXO/A U3 IN100AJIbHBIX
9KOJIOTMYECKUX NPo0sIeM 1 obecliedeHus Nepexoaa K yCTOWYMBOMY pa3BUTHIO, PALlMOHATIBHOMY
MCTOJIB30BAHUIO TIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HHU;



3aMHTEPECOBAHHOCTD B TIOJYYEHUH OMOJIOTMYECKUX 3HAHUI B LIEJISAX MMOBBIMICHUS OO0IIeH
KYJIbTYPbl, €CT€CTBEHHO-HAy4YHOU TIpPaMOTHOCTH, KaK COCTaBHOW dYacTH (YHKIIMOHATHHOU
IPaMOTHOCTH 00y4JaroIuxcsi, popMUpPyeMOit Py N3yICHUU OMOJIOTUH;

IMOHUMAHHUC CYIIHOCTU MCTOAOB IIO3HAHUA, HUCIHOJIB3YCMbBIX B CCTCCTBCHHBIX HayKax,
CHOCOOHOCTH HCHOJB30BaTh IMOJydaeMble 3HAHUS Uil aHauW3a W OOBSICHEHHS SIBICHUUN
OKPYKAIOIIET0 MHUpPa M TPOUCXOASIIIUX B HEM W3MEHEHUH, yMEHHE JelaTh 00OCHOBaHHbBIE
3aKJIIOYCHHUST HA OCHOBE HAYYHBIX (DAKTOB M MMEIONIMXCS JaHHBIX C IENbI0 TOTYYeHUS
AOCTOBCPHBIX BBIBOIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIONB30BaTh OMOJOTMYECKHE 3HAHWS JUIS PEIICHHUS
HpOGHeM B pCAJIbHBIX JKU3HCHHBIX CUTYaAllUAX,

OCO3HAHME IEHHOCTH HAYYHOH NESATEILHOCTH, TOTOBHOCTD OCYIIECTBIISATH MPOCKTHYIO H
HCCIICAOBATCIILCKYIO ACATCIIBHOCTD HHANBHUYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIYUYCHUIO HOBBIX 3HAHUU 110 6PIOJIOI‘I/II/I B COOTBETCTBUU C KHW3HCHHBIMU
MOTPEOHOCTSAMH.

METAIIPEJMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pPe3ylbTaThl OCBOCHUS Y4eOHOTO mpeaMera «BHOIorHsy BKIIOYAIOT:
3HAYUMBIC JUIISL q)OpMI/IpOBaHI/IH MHPOBO33PCHUA O6yanOIIII/IXC$I MCKIAUCHUITMHAPHBIC
(MeXnpeaMeTHbIC) O0IIEHAYYHBIC TTOHSATHS, OTPAXKAFOIIUE IIEJTOCTHOCTh HAYYHOH KapTUHBI MHpa
)51 CHGHI/I(i)I/IKy MCTOAOB IMO3HAHUA, UCITOJIB3YCMbBIX B €CTCCTBCHHBIX HAaYyKaX (BGIHGCTBO, SHEpIu:,
SIBICHHE, IPOIECC, CUCTeMa, HAyYHbIA (DAaKT, NMPUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeOBaHNe, HAOIIOEHNE, U3MEPEHUE, YKCIEPUMEHT U JIPYTUe); YHHBEpCAIbHBIC
yueOHbIe NeicTBUs (TIO3HABATENIbHbIE, KOMMYHUKATHUBHBIC, PETYISATUBHBIC), 00CCIICUNBAIOIINE
(dhopMupoBanre (QYHKIIMOHAIBHON TPAMOTHOCTH M COIMAIBHOW KOMIIETCHIIMH OOYYarOIINXCS;
CIOCOOHOCTh 00yJaroImuxcs WCIIOJIh30BATh OCBOCHHBIC MEKTUCIUTUTMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJlbHble YydeOHbIE ICHCTBUSL B I103HABATEIbHOH U
COLIMAJIBHOM MIPAKTHUKE.

B pesynapraTe u3ydyeHuss OHOJOTMM Ha YpOBHE CpeaHEro ooOimero oO0pa3oBaHUS Y
oOyuatomerocss Oynyr chopMHUpOBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC y4eOHBIE NEHCTBUS,
KOMMYHUKATHUBHBIC YHHUBCPCAJIbHBIC y‘~I€6HI)I€ }16171CTBI/I5[, PErYJIATUBHBIC YHUBCPCAJIbLHBIC
yueOHbIe AeHCTBHSI, COBMECTHAS IS TEIBHOCTD.

MeTanpeaMeTHbIe pe3ysIbTaThl OCBOSHUS MPOTPAMMBI CPEAHETO OOIIEro 0O0pa3oBaHHS
JTOJIKHBI OTPAXKATh:

OgJaieHNe YHUBEPCAJIBHBIMH YUeOHBIMH MO3HABATEIbHBIMU /I CTBUSIMMU:

1) 6a30oBble JJOrHYeCKHE IeHiCTBHSI:

CaMOCTOATENIFHO (hOpMYnIHMpOBaTh M aKTyaJH3HpPOBaTh NPOOJIEMY, paccMaTpuBaTh e
BCECTOPOHHE;

UCTIONIB30BAaTh IIPU OCBOCHMM 3HAHUM NPUEMBI JIOTHYECKOTO MBIIUICHHS (aHAIH3a,
CHUHTE3a, CpaBHEHMA, KIACCU(PHUKAIMM, OOOOIIEHUs), pPaCKpbIBaThb CMBICHA OHOJIOIMYECKUX
MOHSATHHN (BBIACIATH X XapaKTEPHBIC IPU3HAKH, YCTAaHABIMBATE CBA3H C IPYTHMMU ITOHITUSIMH);

OIIpENIeNIATh LEIM JEATEeNIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU HUX JIOCTHKCHUS,
COOTHOCHTB Pe3yJIbTaThI ICATEIBHOCTH C TIOCTABICHHBIMHU LEIISIMH;

UCTIOJIb30BaTh OMOJIOTUYECKHE TOHATUS IS OOBSICHEHUs (aKTOB W SIBJICHUN JKHUBOM
TIPUPOJIBI;



CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHbIE, JI€IyKTUBHbIE, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYTUPOBATH
BBIBOJIbI U 3aKJIFOUECHUS;

MIPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JJIsl MPEICTABICHUS CYIIECTBEHHBIX CBSI3e U
OTHOIIIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUYHMI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH(OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabatbIBaTh IJIaH peUIeHUsI TPOOIEMbI C YUETOM aHaJIN3a UMEIOUINXCS MaTepralbHbBIX
1 HEMaTepHuaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIBHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB ILIEJSIM,
OLIEHMBATh PUCKU MOCJIEICTBUN AESITEIBHOCTH;

KOOPJMHUPOBATh UM BBHIMOJHATH pabOTy B YCIOBUSAX pPEATbHOTO, BUPTYaIbHOTO U
KOMOMHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30Bble HCCJIEI0OBATEIBLCKHE TEHCTBUS:

BJIaAC€Th HaBbIKaMUH y‘-IeGHO'I/ICCHCIIOBaTeHBCKOI\/II u HpOCKTHOI\/JI JACATCIIPHOCTH, HABBIKAMU
paspelieHus mpodeM, CIIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY TMOMCKY METOJIOB
pPeIICHUA MMPAKTUYCCKUX 3ada4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMMO3HAHUA

UCIIOJIb30BATh PA3IMUYHBIC BH/BI JCSITEILHOCTH IO TOJYYCHHIO HOBOTO 3HAHHS, €ro0
MHTEpHpETalny, NPeoOpa3oBaHUI0O M NMPUMEHEHHIO B YYEOHBIX CHUTYaIMsIX, B TOM YHUCIE TpPU
CO3[IaHUU YYCOHBIX U COIMATBHBIX IPOCKTOB;

(GhOpMHUPOBATH HAYYHBINA THUT MBIIUICHUS, BIAICTh HAYYHOW TEPMHUHOJIOTUEH, KITFOUEBEIMU
MOHATHSAMHU U METOJIAMH;

CTaBUTh M (HOPMYJIUPOBATH COOCTBCHHBIC 3aJlaud B 0OpPa30BaTEIILHOW JCSTEIBHOCTUH H
KU3HECHHBIX CUTYaIHsX;

BbIABJIATH MPUYUHHO-CJICACTBCHHLIC CBSA3HM W AKTYAJIU3UPOBATHL 3ajlady, BbBIJABUI'ATb
THITOTE3Y €€ PEeIICHHsI, HAXOAUTh apTYMEHTHI [UTs JI0Ka3aTeIbCTBA CBOMX YTBEPIKIACHHUI, 3a/1aBaTh
IapameTpsl U KPUTEPUU PELICHUS;

aHaJM3UPOBATh IMOJYYCHHBIE B XOJA€ pEIICHUS 3a]aud pe3y/bTaTbl, KPUTHYCCKH
OICHUBATHL UX JOCTOBCPHOCTH, IPOTHO3UPOBATHL U3MCHCHHEC B HOBBIX YCJIIOBUAX]

JIaBaTh OIICHKY HOBBIM CHTYAIHsIM, OIICHUBATH IPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISATH IICICHANPABICHHBIA MOUCK TIEPEHOCA CPEACTB U CIIOCOOOB JICHCTBHS B
npodecCHOHANBHYIO Cpeny;

YMCTb MEPCHOCUTDH 3HAHUA B IMO3HAaBaTCJIbHYIO n MMPAKTUYCCKYIO oOJracTu
KHU3HEIIEATCIILHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIC WJICH, TpEJJiaraTb OPUTHHAJIBHBIC MOAXOIbI M PEIICHUS, CTABUThH
poOJIEMBI M 3a1a4H, JTOMYCKAIOIINE albTePHATHBHBIC PEIICHHS.

3) padora ¢ unopmanueii:

OPUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MH(OpManuu (TEKCTe y4eOHOro mocoOus,
HAyYHO-TIOMYJISIPHON JUTEpaType, OMOIOTHYECKUX CIOBAPSIX U CHPABOUYHUKAX, KOMITBIOTEPHBIX
0a3zax naHHBIX, B MHTEpHETE), aHaIU3UpPOBaTh HH(POPMAIMIO PA3IMYHBIX BHIOB U (hopm
MIPEICTABICHHS, KPUTUYECKH OLIEHUBATH €€ JI0CTOBEPHOCTh M HEIIPOTUBOPEYHBOCTD;

(bopMyIHpOBaTh 3aNMpoOChl M TPUMEHSITHh Pa3IUYHBIE METOJbI NPH TOUCKE U OTOOpE
O6uosornyeckoit HHGOpMaIK, HEOOXOIUMOH JIJIsl BHITIOJIHEHUS YUeOHBIX 3a/1a4;

nproOpeTaTh OMBIT HCIOIB30BaHUS HH()POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATH KYJIBTYPY aKTUBHOT'O MCIIOJIB30BAHUS PA3TUYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAIBbHYIO (OPMY TPEACTABICHUS OHOJIIOTUYECKOM
uHpopManuu (cxemsl, rpaduKu, TUarpaMmbl, TAOTUIIBI, PUCYHKH U APYTOe);



WCIIOIh30BaTh HAYYHBIH SI3bIK B KA4eCTBE CPEJACTBA MpU padboTe ¢ OUOIOTHYECKOM
nH(popManuen: MPUMEHITh XUMUYECKUe, (U3MUECKUe M MaTeMaTUYeCKUe 3HAKH U CHMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3OBBIBaTh 3HAKOBO-
CUMBOJIMYCCKUC CPCACTBA HATJIAAHOCTU,

BJIAJICTh HAaBBIKAMHM pPACIO3HABAHHMA W 3aIIUTHl MHQOpPManuu, WHPOPMAIIMOHHON
0€30MacHOCTH TUIHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH AeiCTBHSIMH:

1) o61enmne:

OCYIIECTBIIATH KOMMYHHKAIIMK BO BCEeX chepax JKM3HU, aKTHBHO Y4aCTBOBATH B JUAIOTE
WM JUCKYCCHM IO CYLIECTBY 0OCYXJIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3bIBaTh
CY)KJIEHHsS OTHOCHTEJIBHO BBIMOJHCHUS MpejaraeéMoil 3ajadd, YYUThIBATh HHTEPECH U
COIJIaCOBaHHOCTH MO3ULUI IPYIrUX YYaCTHUKOB JAMAJIOTa WIH JUCKYCCHUN);

pacrio3HaBaTh HeBepOaJbHBIC CPEICTBA OOINCHMS, MOHUMATh 3HAYCHHE COIHATbHBIX
3HAKOB, MPCAINOCBIJIOK BO3BHUKHOBCHUS KOH(bJ'II/IKTHBIX CPITyaLIPIﬁ, YMCTb CMATYATDh KOH(i)JII/IKTBI u
BECTH MIEPETOBOPBI;

BJIaZICTh Pa3JIMYHBIMHA criocodoamMu 06HICHI/I$I n B3aPIMOI[eI>iCTBPISI, MMOHMUMAaTb HaMCPCHUS
JAPYTUX JIFOJIEH, POSBIIATH YBaXKUTEIBHOE OTHOIIEHHE K COOECEHUKY ¥ B KOPPEKTHON (hopme
(OpMyITHPOBATH CBOM BO3PAKEHHS

Pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUsS C HCIOJIB30BAHHUEM SI3BIKOBBIX
CpEICTB.

2) cOBMeCTHAsI IeSITeILHOCTh:

MIOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM U MHAUBUIYaJIbHOM pabOThl IpH
peleHny OMOIOrnYecKoi nmpoosieMbl, 0OOCHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
(dhopM B3aMMOZCHCTBUS MPH PEIICHUH Y4eOHOH 3a1auu;

BbIOMpPATh TEMAaTHKY M METOJbl COBMECTHBIX NEHCTBUH C y4y€TOM OOILMX MHTEPECOB U
BO3MOXKHOCTEH KaXKI0TO 4IE€HA KOJIJICKTUBA;

IIPUHUMATh LEIM COBMECTHOM [EATENbHOCTH, OPraHW30BbIBATb M KOOPIWHUPOBATH
JEUCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIAH ACHUCTBUMN, pACIIPENEIISITh POJIU C yIETOM MHEHUN
YYaCTHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHOU pabOTHI;

OLIEHMBATh KAU€CTBO CBOEr0 BKJIA/a U KaKJOr0 YYaCTHHKA KOMAH/Ibl B OOIIMIA pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

IIpeJIaraTb HOBBIE NMPOEKTHI, OLEHUBATh MIEU C NMO3WLWH HOBU3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAUUMOCTH;

OCYHIECTBJIATh IO3UTUBHOE CTPATETHMYECKOE IIOBEJICHHE B PAa3JIMYHBIX CHUTYyalMsX,
MPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

OBJ1ajieHHe YHUBEPCAIBLHBIMH PEryJIATHBHBIMH IeCTBHAMM

1) camoopranu3anus:

UCIIOJIL30BAaTh OHOJIOTMYECKUE 3HAaHUS Ui BBIABJICHHUS IPOOJEM W HMX pPELICHUS B
KHN3HCHHBIX U y‘-IeGHBIX CI/ITyaL[I/ISIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM LIEJIEBBIE M CMBICIIOBBIE YCTAHOBKU B CBOMX
JCWCTBUSAX M MOCTYIKAX 10 OTHOIICHHIO K YXHBOH MPHUPOJE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPY KaIOIIHX;

CaAMOCTOSATCIBHO OCYL[IGCTBJISITB HO3HaBaTeHBHYIO JACATCIBHOCTDb, BBIABIATH HpO6HeMBI,
cTaBuTh ¥ (HOPMYJIHMPOBATH COOCTBEHHBIE 3aJa4d B 00pa30BaTEIbHON HEATEILHOCTH |
KHN3HCHHBIX CI/ITyaL[I/ISIX;



CaMOCTOSITEJIBHO COCTAaBJIATh IJIaH PEIIEHUs! TPOOJIEMBI C YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacIupsATh paMKU y4eOHOI0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEATNOYTCHHIA;

JlefaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3 PELICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIBIT;

croco0CTBOBATh (DOPMUPOBAHUIO U MPOSBIICHHUIO IIIMPOKOH SPYAUIIMH B PA3HBIX 001aCTAX
3HaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN M KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYaIlHsIM, BHOCUTh KOPPEKTHBBI B JICSTEIBHOCTh, OIICHHBAThH
COOTBETCTBHUE PE3YJIbTATOB IEIISIM;

BJIAJICTh HABBIKAMH MIO3HABATEIBHON pepIIeKCHH KaK OCO3HAHUSI COBEPIIACMBIX JACHCTBHIA
W MBICJIMTCJIBHBIX IMMPOLCCCOB, UX PC3YyJIbTATOB U OCHOBaHI/If/’I, HUCIIOJIB30BAaTh HpI/IéMBI peq)HeKCI/II/I
ISl OLICHKH CHTYalluH, BEIOOpPA BEPHOTO PEIICHHS;

YMCTh OLICHUBATb PUCKU U CBOCBPEMCHHO IMPUHUMATD PCUHICHUSA 110 UX CHUIKCHUILO,

HNPUHUMATh MOTHBBI ¥ apT'YMEHTBI IPYTUX TIPH aHAIN3E PE3yIbTATOB JACATCILHOCTH;

3) npuHATHE cedsl U APYTHX:

NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU M JOCTOUHCTBA,

IIPUHUMATb MOTHUBBI U APIYMEHTBI APYTUX IPU aHAJIU3€E PE3yJIbTaTOB NEATEIbHOCTH;
IIpU3HABaTh CBOE MIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBaTh CIIOCOOHOCTH NOHUMATh MUP C MO3ULUH JPYTroro YesloBeKa.

IHNPEIMETHBIE PE3YJIbTATHI

[IpeameTHble pe3ynbTaThl OCBOCHMS COAEpKaHMs yuyeOHoro mpeamera «buonorus» Ha
yIITyOsIEHHOM YpPOBHE OPHEHTHPOBAHBI Ha obecrieueHme popUILHOTO
o0yuyeHus oOyuaromuxcst Ouosorur. OHU BKIIOUAIOT: crenuduyeckre st OMOJOruM HayyHbIe
3HAHUS, YMEHHS U CIIOCOOBI ISHCTBUI IO OCBOSHUIO, HHTEPIIPETALIMH U TIPE0OPa30BaHHIO 3HAHHH,
BUJIBI AEATEIBHOCTH IO MOJYYSHUIO HOBBIX 3HAHUN U X MPUMEHEHHUIO B PA3JINYHBIX y4eOHBIX, a
TaKKe B PEATbHBIX KU3HCHHBIX CUTyalusaX. [IpenMeTHbIe pe3ynbTaThl MPEJICTABICHBI IO TO1aM
U3YUYCHHUS.

[IpenmeTrHble  pe3ynapTaThl OCBOeHHs ydyeOHoro mnpeamera «buomorus» B 10
KJ1acce NOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIK OUOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(hopMUPOBaHNH €CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, B MO3HAHUU 3aKOHOB IIPUPOJIBI U PEIICHUN
po0GJIeM paloOHaIbHOIO IPUPOIOTIOIB30BaHMS, O BKJIA/I€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHH;

BJIQ/ICHHE CHUCTEMOW OMOJOTMYECKHX 3HAaHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATaOIIUe
OMoJIOTHYEeCKHEe TEPMHHBI U TMOHATUS (KU3Hb, KIIETKA, OPTaHU3M, METaboJIM3M, IOMEOoCTas,
caMoOperyJisius, CaMOBOCIIPOU3BECHIE, HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE),
Ouosnorudeckue Teopuu (kierounas teopus 1. IlIBamna, M. llneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaclieacTBeHHOCTH T. Moprana), yaenusi (H. . BaBunoBa — o nenrpax
MHOT000pa3usi U MPOUCXOXKACHUS KYIbTYPHBIX PAcTE€HHi), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOT0 MOKOJICHHUS, PACIIEIJICHUS, YACTOThI TAMET, HE3aBUCUMOTr0 HacyienoBanus . Mennens,
TOMOJIOTUUECKUX PSIOB B HaciencTBeHHOM wu3MeHunBoctd H. W. BaBuiosa), mpuHIUIIBI
(KOMITJIEMEHTAPHOCTH);



BJIaJICHUE OCHOBHBIMH METOJIaMH HAYYHOTO TIO3HAHUS, UCIIOJIb3YEMbIX B OMOIOTHYECKIX
UCCIIEZIOBAaHUX )KUBBIX O0OBEKTOB (OMHMCAaHUE, U3MEPEHHE, HAOII0JICHUE, SKCTIEPUMEHT);

YMEHHUE BBIJIENATh CYLIECTBEHHBIE MPU3HAKKU: BUPYCOB, KJIETOK IPOKApUOT U IyKapHOT,
OJTHOKJICTOYHBIX MU MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM 4ucie OakTepuii, rpuOOB, PaCTCHHIA,
KHMBOTHBIX U UEJIOBEKA, CTPOCHUsI OPraHOB M CUCTEM OPraHOB PACTEHUIl, )KMBOTHBIX, UEJIOBEKA,
MIPOILIECCOB KHU3HEIEATEIILHOCTH, TPOTEKAIOLINX B OPraHU3MaxX pacTeHUH, )KUBOTHBIX M YEJIOBEKA,
OMOJIOTMYECKHUX MPOIECCOB: 0OMEHa BeecTB (MeTa00JIM3M), MPEeBpaIeHUs SHEPTUU, OPOKEHUS,
aBTOTPO(HOrO U reTepoTpoHOro TUIIOB MUTAHUS, (POTOCHHTE3A K XEMOCUHTE3a, MUTO3a, Mei03a,
raMeToreHesa, IMOpHOTreHesa, HOCT3MOPHOHAIIBHOTO pa3BUTHA, pa3sMHOXKEHNH,
MHAMBUAYAIBHOTO Pa3BUTHUs OpraHU3Ma (OHTOI€HE3a), B3aMMOJEHCTBHSI I'€HOB, Ie€TEpO3Hca,
HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3U MEXIY OPraHOMAAMHU KJIETKH U UX (DYHKIUSIMHU,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX QYHKIUAMH, MEXy OpraHaMHi U CUCTEMaMH OPTaHOB Y
pacTeHuil, >KMBOTHBIX M 4YeJOBeKa M MX (YHKIUAMH, MEXIY CHUCTEMaMHU OpPraHOB U UX
(GyHKIMSAMHU, MEXIy 3TalaMd OOMEHa BEILECTB, HTallaMU KJIETOYHOIO LMKJIA M JKU3HEHHBIX
LUKJIOB OPraHU3MOB, O3TalaMH ASMOPHOHAIBHOTO pPAa3BUTHUSA, TEHOTUIIOM M  (PEHOTUIIOM,
(dhenoTumoM u GakTopaMu cpeabl OOUTAHMS;

YMEHHUE BBISBIATH OTIMYUTENbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE PACTEHHIA,
KHUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BATh COOTBETCTBYIONINE APTYMEHTHI, OMOJIOTHUECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUJIsl IOKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUUYECKUX IPYIIIL;

YMEHHE pelaTh OHMOJIOTWYECKHE 3aJaud, BBIBISATH NPUYUHHO-CIICACTBEHHBIE CBS3U
MEX]y UCCIIEelyeMbIMU OMOJIOrMYECKUMHU MPOLIECCAMHU U SIBICHUSIMH, JI€J1aTh BHIBOJIbI U TPOTHO3BI
Ha OCHOBaHUH TMOJTyYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOIHATH Ja00paTOpHbIE U MpaKTHYECKUE PaboThl, cOOII0AATh MpaBUia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIBUraTh TUIIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIbHBIMU CpEJICTBAMH,
(bopMyIHpys 1eNb UCCIIEAOBAHMS, aHATU3UPOBATH MOJTYYCHHBIE PE3YyIbTATHI U I€1aTh BBIBOIBI;

YMEHHE Y4acTBOBATh B y4eOHO-UCCIEA0BATEIbCKONW paboTe 1Mo OMOJIOrMH, SKOJIOTUU U
MEIHIMHE, TPOBOAMMOIN Ha 0a3e IIKOJBHBIX HAYYHBIX OOLIECTB, W IyOJIMYHO IMPEACTABIATH
MOJTy4YEeHHBIE PE3y/IbTaThl HA YUYEHHYECKUX KOH(EpEeHLUsX;

YMEHHE OIICHMBATh OSTHYECKHE aCIEeKThl COBPEMEHHBIX WCCIICOBAaHUA B 00JacTu
OuosorMM M MeIUIUHBI (KJIOHUPOBaHHME, HMCKYCCTBEHHOE OIUIOAOTBOPEHME, HAIPaBICHHOE
M3MEHEHHE TeHOMA U CO3/JaHHe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBISATh OCO3HAHHBIN BbIOOp Oyaymiel npodeccuoHanbHOM 1eTeNbHOCTH
B 00macTH OWOJOTHH, MEIWIMHBL, OWOTEXHOJOTHH, BETEPUHAPUH, CEILCKOTO XO3SHCTBA,
MUILEBOM TMPOMBIIUIEHHOCTH, YIJIyOJIsiTh IO3HABATENbHBIM WHTEpEC, HaIpaBICHHBIM Ha
OCO3HAHHBI BBIOOP COOTBETCTBYIOIIEH MPOPEcCHr W MPOAODKEHHE OHOJOTHYECKOTO
00pa30BaHuUs B OPraHU3ALUAX CPETHETO MPOPECCHOHATBFHOIO U BBICIIEI0 00pa30BaHuUsI.

[IpeameTHbIe  pe3ynabTaThl OCBOGHHUS ydeOHoro mnpenmera «buonorums» B 11
KJlacce NOTKHBI OTPaXaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHUH B CHCTEME €CTECTBCHHBIX HayK, B
(hopMUPOBaHHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TO3HAHUHU 3aKOHOB
MPUPOJIBI U PEIICHUH YKOJOTHYECKUX MPOOJIEeM YeIOBeYeCTBa, a TAaK)KEe B PEIICHUH BOIPOCOB
paIMoOHaIBLHOTO IPUPOIOTIONB30BAHUS, U B (DOPMUPOBAHUU IICHHOCTHOTO OTHOIIICHUS K PUPOJIE,
00IIeCTBY, YEJOBEKY, O BKJAJE POCCHUICKHX M 3apyOeKHBIX y4YEHBIX-OMOJOrOB B Pa3BUTHE
OHOJIOTHH;

YMEHHUE BJIAJICTh CUCTEMOM OMOJIOrMYECKMX 3HAHHA, KOTOpas BKIIOYACT ONPEICIICHHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIIONATAIONUX OWOJIOTHYECKUX TEPMHUHOB W TOHATHH (BHI,
sKocucTtema, Owocdepa), Ouomornmueckue Teopun (dBosornoHHass Tteopus Y. JlapBuHa,



CUHTeTHYecKass Teopus sBojtouuun), yueHus (A. H. CeepuoBa — 0 MyTsX M HampaBiICHHSIX
spomonnu, B.W. Bepuaackoro — o 6uocdepe), 3akoHbl (reHeTHUECKOro paBHoBecus k. Xapau
u B. Baitnb6epra, 3apopasimeBoro cxonacrtBa K. M. bapa), nmpaBuna (muaumyma lO. JIuOuxa,
9KOJIOTHYECKON MUPaMUIbI YHEPTUH ), TUIIOTE3bI (TUnoTe3a «mupa PHK» V. ['unGepra);

YMEHHE BJaJE€Thb OCHOBHBIMH METOJAaMH HAy4yHOTO I103HAHUS, MHCIIOJIb3YEMbIMH B
OMOJIOTHYECKHX HCCIICOBAHUSIX JKUBBIX OOBEKTOB M HSKOCHUCTEM (ONMHCAaHHWE, H3MEpEeHHe,
Ha0JI0/IeHNE, SKCIIEPUMEHT), CIIOCOOAMU BBISIBJICHUSI U OLEHKU aHTPONOIE€HHBIX M3MEHEHHH B
IIPUPOJIE;

YMEHHE BBIICNSATh CYIIECTBEHHbIE MPU3HAKU: BUIOB, OMOTEOIEHO30B, HKOCUCTEM H
Oouocdepsl, CTaOMIU3UPYIONIETO, ABIKYLIETO U Pa3phIBAIOIIEr0 €CTECTBEHHOro O0TOOpa,
aJIONaTPUUECKOT0 M CUMIATPUUYECKOT0 BU000pa30BaHus, BIUSHUS JIBIXKYIIUX CHJI 3BOJTIOIUU
Ha reHO(OH[ MOMYJISLUHN, TPUCTOCOOICHHOCTH OPraHU3MOB K Cpelie OOMTaHUs, YepeTOBaHUS
HaIpaBJIEHUH 3BOJIIOLIMH, KPYTOBOPOTA BEIIECTB U OTOKA YHEPTHH B SKOCUCTEMAX;

YMEHHE YCTAHABJIMBATh B3aMMOCBS3M MEXIy NPOIECCaMU HBOJIOIHH, JBUKYIIUMHU
CHWJIAaMH aHTPOIOreHe3a, KOMIOHEHTAMHU Pa3IMYHbIX SKOCHUCTEM M MPUCIOCOOJICHUSIMU K HUM
OpraHU3MOB;

YMEHHE BBISBIIATH OTIMYUTENbHBIE TPU3HAKU )KUBBIX CUCTEM, TPUCTIOCOOIEHHOCTH BUI0B
K cpene oOWTaHUs, a0MOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB IKOCHCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, aHTPOTIOTCHHBIX U3MEHEHHUI B IKOCHCTEMAaX CBOE MECTHOCTH;

YMEHHUE UCTIOIB30BAaTh COOTBETCTBYIONINE aPTyMEHTHI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO U
CUMBOIIUKY JUIsl JOKa3aTelIbCTBA POJICTBA OPraHU3MOB pA3HBIX CHCTEMaTHYECKHX TPy,
B3aMMOCBSI3 OPTraHU3MOB U CpeJbl OOWTAHWS, €IWHCTBA UYEIOBEUECKUX pac, HEOOXOAMMOCTU
COXpaHEeHHsT MHOrooOpasusi BUAOB M SKOCHCTEM KaK YCIOBHSI COCYIIECTBOBAHUS MPUPOIBI U
YeJI0BEYECTBA;

YMEHHE peliaTh OWOIIOTMYECKHE 3a/layM, BBISBISATH MPUUYUHHO-CIEACTBEHHBIC CBS3H
MEX]Ty HCCIIETyeMBbIMU OMOJIOTMYECKUMH TPOLIECCAMH | SIBICHUSIMH, JIEJIATh BBIBOIBI 1 TIPOTHO3BI
Ha OCHOBaHUU TOJYYCHHBIX PE3YIbTATOB;

YMEHHE BBINOIHATH J1a00paTOpHbIE U NMpaKTUYeCKUue padoThl, COOII0ATh MpaBuiIa MpH
paboTte ¢ yueOHBIM U 1aOOpaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBHTaTh THIIOTE3bI, MPOBEPATH HMX OSKCIIEPUMEHTAIBFHBIMH CPEIICTBAMH,
dbopMynupys 1edb UCCIEA0BAHUSA, aHAIU3UPOBATH MMOJYYSHHBIE PE3YNIbTAThI U JeN1aTh BBIBOIBI,

YMEHHE y4acTBOBAaTh B YUEOHO-HCCIIEIOBATEIHCKON paboTe MO OMOJIOTHH, SKOJOTHU U
MeAMIMHE, TMPOBOAMMOII Ha 0a3e IIKOJBHBIX HAYYHBIX OOLIECTB, W MYOJIMYHO IMPEACTaBIATH
MOJTyYCHHBIC PE3YIIbTAThl HA YICHUUECKUX KOH(PEPEHIUIX;

YMEHHUE OLEHMBATh THIOTE3bl M TEOPUU O TMPOUCXOXKICHUM KHU3HH, YeJOBeKa MU
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIOCO0aX MPEeAOTBpAllleHUs INI00aIbHBIX
M3MeHeHul B onocdepe;

YMEHHE OCYILECTBISATh OCO3HAHHBIN BHIOOP Oyaymieil mpodeccnoHalbHON AesITENbHOCTH
B o00macTM OWOJIOTMH, 5KOJOTMH, MPHUPOJOINOIB30BaHUS, MEIUIMHBI, OHOTEXHOJIOTHH,
TICUXOJIOTUH, BETCPUHAPUH, CEIICKOTO XO3WCTBA, MHUINEBOW MPOMBIIUICHHOCTH, YIIYOJIsTh
M03HABATEIBHBIN HHTEPEC, HAIIPABJICHHBIN HA OCO3HAHHBIN BRIOOP COOTBETCTBYIONICH Mpodeccun
Y TIPOJI0JDKEHNE OMOJIOTHUECKOT0 00pa30BaHusl B OPraHU3alMAX CPEIHEr0 MPo¢eCCHOHAIBHOTO
Y BBICIIIETO 00pa30BaHMUsL.

COJEP)KAHUE OBYYEHUA
10 KJIACC

CopepxaHue  MPOrpaMMbl,  BBIIEJICHHOE KYpCUBOM, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHOM uroropoit arrectauuu (['A).

Tema 1. Buosornst kak HayKka



CoBpemenHast Ouosiorust — KoMIUiekcHas Hayka. Kpartkast ucropus pa3BUTHs OHMOJIOTHU.
buonornueckue Hayku M u3ydaemble MMM TpobOiembl. DyHAaMeHTalbHbIE, NPUKIATHBIE H
IIOMCKOBBIE HAYYHBIE UCCIIEZIOBAHUS B OMOIOTUN.

3HaueHue Ouonoruu B (OPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAyYHOUH KapTHHBI
mupa. [Ipodeccun, cBsizanHble ¢ Ononoruei. 3HaueHue OMOIOTHUU B IPAKTUYECKOM eI TETbHOCTH
YeJIoBeKa: MEAUIIMHE, CEIbCKOM X03SIICTBE, IPOMBIIIIIEHHOCTH, OXPaHE MPUPO/IBL.

JeMoHCcTpanuu
[optpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, VY. I'apseii,
I'. Mennens, B. W. Bepuanckuii, WM. II. IlaBnos, WM. W. MeunuxoB, H. W. Basuios, H.

B. Tumodees-Pecosckuii, [Ixx. Yorcon, @. Kpuk, /1. K. benses.

Tabmuuel u cxembl: «CBs3b OMONOTUK € IPYTMMHU HayKaMu», «Cucrema OHMOIOrHYECKUX
HayK».

Tema 2. ’KuBble cucTeMbl U X U3yYeHHE

JKuBBIE CHCTEMEBI KaK npeaMeT U3YYCHUA ouojiorun. CBONCTBA JKMBEIX CHCTEM: CAUHCTBO
XUMHUYICCKOTO COCTaBa, MAHCKPCTHOCTbL MW MHCJIOCTHOCTb, CIIOXKHOCTL M YIHOPAAOYCHHOCTD
CTPYKTYPHI, OTKPBITOCTD, caMoopranuizanus, CaMOBOCIIPOM3BCIACHUC, pasapakKumMocCThb,
HN3MCHYUBOCTB, POCT U pa3BUTHC.

YPOBHM OpraHu3aldyd KUBbIX CHUCTEM: MOJIEKYJIAPHBIN, KJIETOYHBIM, TKAaHEBBI,
OpraHUu3MEHHBIN, MOIYJISIHUOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOTEOIICHOTUYECKHIA ),
ounochepusiii. [Iponeccsl, nmpoucxoasiue B KHUBbIX cucTeMax. OCHOBHbIE MPU3HAKHU >KUBOTO.
Kuzsep kak ¢opMa CymiecTBOBaHMs Marepud. Hayku, n3ydaromnime KUBbIE CHCTEMbI Ha Pa3HbIX
YPOBHSX OpraHu3alyu.

N3yuenune xuBbIX cucteM. MeTtonbl Ononornyeckor Hayku. Habmromenue, usmepeHue,
JKCIIEPUMEHT, CHUCTEMaTu3alus, MeTaaHanu3. [loHsaThe o 3aBUCUMONM M HE3aBHCHUMOM
nepemeHHo. IlnanupoBanue nskcnepuMenTa. IloctaHoBka u mpoBepka rumorte3. Hynesas
runote3a. [lonsTue BEIOOPKH U €€ HJOCTOBEpHOCTh. Pazdpoc B Omonornueckux naHHbX. OneHka
JIOCTOBEPHOCTH MOJYYEHHBIX Pe3yNIbTaTOB. [IpUUMHBI UCKaXEHUsI PE3yJIbTaTOB HKCIIEPUMEHTA.
IlonsiTHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpannun

Tabauubl 1 cxembl: «OCHOBHBIE MPU3HAKM JKU3HU», «buonorndyeckue cucTembl»,
«CBolicTBa )KMBOW MaTepum», «YpOBHU OpraHU3aLUU KUBOU MPUPOIbD, «CTpOeHUE KUBOTHOM
KJIETKN», « TKaHM )KMBOTHBIX», «CHUCTEMBI OPraHOB YEJIOBEYECKOI0 OpraHu3mMay, «brnoreoneHos»,
«buocpepay, «MeTobl U3ydEHUS )KUBOU TPUPOIBI».

ObopynoBanue: 1abopaTtopHoe  00OpydOBaHWE JUIsi  MPOBEICHUS  HAOJIOICHHIA,
W3MEPEHUH, SKCIIEPUMEHTOB.

HpaKTl/l‘{eCKaﬂ pa60Ta «cnonp3oBaHnue Pa3IMYHBIX MCTOAOB IIPU HU3YUCHUU KUBBIX
CHUCTCM».

Tema 3. BuoJiorust KJIeTku



Knetka — cTpykTypHO-(QyHKIIMOHAIbHASl €IMHULIA KUBOTO. VICTOpUS OTKPBITUS KIETKH.
Pabotel P.T'yka, A.JleBenryka. Kinerounas teopus (T.llBann, M. llneiinen, P. Bupxos).
OCHOBHBIE MOJIOKEHUSI COBPEMEHHOM KJIETOYHOUM TEOPUH.

MeToapl MONEKYNISIpHOM U KIETOYHOM OHMOJOTHMU: MHUKpPOCKOMHMS, Xpomarorpadus,
anekTpodopes3, METOJ] MEYeHBIX aTroMoB, AuddepeHnManTbHOe IEHTpUpyrupoBaHue,
KYJIbTUBHPOBAHUE KJIETOK. M3yuenue pukrcuposanHvix K1emoK. ONeKTpOHHas
MUKpockonus. Kougoxanvras muxpockonus. Bumanvroe (npusicusnennoe) uzyuenue Kiemox.

JdemoHcTpanuu

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

Tabuunel 1 cxeMbl: «CBETOBOM MHUKPOCKOI», «DIEKTPOHHBIM MuKpockomy», «Mcropus
pa3BUTHUSA METOA0B MUKPOCKOIIUI.

O6opyaoBaHue: CBETOBOW MHUKPOCKOI, MHUKpPOMIpEnapaThl PaCTUTENbHBIX, KUBOTHBIX U
OakTepHaIbHBIX KIETOK.

IIpakTnyeckasi padora «/3ydueHue MeETOJOB KIETOUYHOW Owonorun (Xxpomarorpadus,
anextpodopes, nuddepenmanpaoe nenTpudyruposanue, [T1IP)».

Tema 4. XumMuueckas opraHmsanus KJI€TKH

XVWMHUYECKUH COCTaB KIETKA. Makpo-, MUKPO- U yJIbTpaMUKpPOAJIeMEHTHL. Bosa u e€ poib
KaK pacTBOpPUTENs, pEareHTra, ydacTHe B CTPYKTYPUPOBAaHMM KIIETKHM, TEIJIOPEryJIALHUN.
MI/IHepaJILHBIe BCIIECTBA KJICTKH, UX ononoruyueckas POJIb. Poip kaTHOHOB 1 aHMOHOB B KJIETKE.

Oprannueckue BemecTsa KIeTKU. buonornyeckue nomumepsl. benku. AMUHOKUCTOTHBIN
coctaB OenkoB. CTpykTypsl OenxoBod Mousekynbl. IlepBuunas cTpykTypa Oesika, MeNnTHAHAs
CBSI3b. BTOpHmuHas, TpeTWuHas, YeTBepTHUYHAsi CTPYKTyphl. Jlenarypamms. CBoiicTBa OElKOB.
Knaccudukanus 6enkos. buonorunueckue GpyHKImu 0eiaKkoB. /Ipuonasi.

VYrieBonbl. MoHOCaXapu/Ibl, JUCAXapUJIbl, OJIMTOCAXapHUIbl M Toiucaxapuabl. OOmmii
IUIaH CTPOCHUS U (DU3MKO-XMMHYECKHE CBOWCTBA YIIIEBOAOB. buonormueckne QyHKIUN
YIJIEBOJIOB.

Jlumuaer.  TwapoduneHO-TUapOdOOHBIE  cBoiicTBa.  Kiaccudukamuss — JIHUNUAIOB.
Tpurnunepunasl, pochoaunuIbl, BOCKU, cTepousl. buonornyeckue ¢pynkiun aunuaos. O6mue
CBOMCTBa OHWOJIOTMYECKUX MEMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJTYTTPOHHUIIAEMOCTb.

Hyxnennoseie xucnotel. JJHK u PHK. Crpoenue HykinenHoBbIx kuciaoT. HykneoTusl.
[Tpuntun komriementapHoctu. [lpaBuno Yapradda. Crpykrypa JIHK — nBoiinas crmpais.
Mecronaxoxaenue u 6nonorndeckue pynkunu JJHK. Buast PHK. ®@ynkuun PHK B kietke.

Crpoenune monekynsl AT®. Makposprudeckue cBsizu B moaekyne AT®. buonornyeckne
¢bynxkuun  AT®. BoccTaHOBI€HHBIE TEPEHOCUYHMKH, UX (QYHKIIMU B  KJIETKe. /[pyeue
HyKeo3uompugocghamol (HT®). CexkBeHHpOBaHUE JHK. Memoowi 2eHOMUKU,
MPAHCKPUNMOMUKU, NPOMEOMUKU.



CrpykTrypHast Ouosiorusi: OMoXxuMudeckue M OMO(U3MUECKHE UCCIIEeIOBAaHUS COCTaBa U
IPOCTPAHCTBEHHON CTPYKTypbl —OuoMoONeKyl. Modenuposanue cmpykmypol U — @DYHKYUL
Ouomonexyn u ux komniexkcos. Komnvromepnwiii Ouzaiin u op2anuyeckuli CuHme3 OUOMONEKY U UX
HenpupoOHbIX AHATI0208.

JdemoHcTpanuu

[optpetst: JI. [Tonunr, dx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, @. Canrep,
C. [Ipy3unep.

[{uarpammel: «Pacnpenenenue XUMHUYECKUMX 3JIEMEHTOB B HEXKHUBOW IMPUPOEY,
«Pacrnipenenenue XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOJIE».

Tabmuuel u cxembl: «Ilepuonnyeckass Tabauna XUMHYECKUX 3J€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemecTBa B cocTaBe OpranusMoB», «CTpoeHHE MOJEKYJIbl Oelkay,
«CTpyKTyphl O€IKOBON MOJIEKYbl», «CTpOCHHE MOJEKYNI YIIIeBOJIOBY», «CTpoeHUE MOJIEKYI
aMnuIoBy», «HykinenHoBble KUCIOTEDY, «CTpoeHne MosieKyinsl ATO».

O6ODVJ_'[OB8.HI/IeZ XUMHYCCKasd 1ocyaa u 060py,HOBaHI/Ie.

JlabopaTopHas padora «O0HapyXeHHEe OEJIKOB C TOMOIIbIO KAYECTBEHHBIX PEaKIHil».

JlabopaTopHas padora «VccrienoBanre HyKJIEMHOBBIX KHCIIOT, BBIIEICHHBIX U3 KIETOK
Pa3ITUYHBIX OPTraHU3MOBY.

Tema S. Ctpoenne u pyHKIMH KJICTKH

Tunsl KIETOK: dyKapuOTHYecKass W MpokapuoTnueckas. CTpyKTypHO-(YHKIIMOHAIBLHBIC
00pa3oBaHUs KJICTKH.

Crpoenue mnpokapuoTHUecKod kieTku. Kierounas crTeHka OakTepuii W apxen.
OcoOeHHOCTH CTpOeHUsl TeTepoTpoPHON U aBTOTPO(HOIN MPOKAPHOTUYECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OUOIIEHO3AX.

Ctpoenue 1 (QyHKIIMOHUPOBAHHUE SYKAPHUOTUUECKOH KineTku. [Tna3maruueckas memOpaHa
(rurazmanemma).  CtTpykTypa Tuta3MaThyeckoi MemOpaHbl. TpaHCIOPT BEIIECTB 4epe3
IUIa3MaTUYEeCKyl0 MeMOpaHy: maccuBHBIN (auddy3us, obnerd€éHnas auddysus), aKTUBHBIHA
(mepBUYHBIA ¥ BTOPUYHBIA aKTUBHBIM TpaHcmopt). [lomymponuraemocts MemOpanbl. Pabota
HATpUI-KaJIMEeBOro Hacoca. DHJOUUTO3: MTUHOIUTO3, paromuTo3. Dk301uTo3. Kinetoynas cTeHka.
CtpykTypa v QyHKITUH KJIECTOUYHON CTEHKH paCTEHUM, TPUOOB.

[uromnaszma. [lurozone. Llutockener. [ BmxkeHue uuroriazMbl. OpraHouibl KJIETKH.
OpHoMeMOpaHHbIE OpraHOUIbI KIETKHU: dHAoIIazMatudeckas ceth (JIIC), anmapat ['ombmxwy,
JU30COMBI, UX CTpoeHHe U (yHKIMH. B3auMocBs3b 0JHOMEMOpPAHHBIX OPraHOUAOB KIIETKU.
CrpoeHue TpaHYIApHOTO peTUKyiayma. Mexanusm Hanpasnenus 6Oeakoe 6 JIIIC. Cunres
pactBopuMbIX  OenkoB. CuHTE3  KJIETOYHBIX  MeMOpaH. [mankuii  (arpaHyssipHBIN)
sHOMIIa3MaTHYeCKuil petukyinym. CekpetopHas ¢yHkuusa anmapata ['onbmxu. Moougukayus
benxoes 6 annapame I onvoacu. Copmuposxa 6enkos 6 annapame I onvodicu. TpaHCTIOPT BENIECTB
B KJIETKE. Bakyonu pacturenbHbIX KieToK. Kilerounsiii cok. Typrop.

[TomyaBTOHOMHBIE OPTraHOMABI KIETKUA: MHUTOXOHAPUH, TMIACTHIBL. [Ipoucxoicoenue
mumoxonopuui u naacmud. Cumobduocenes (K.C. Mepeoxcrxoecxuii, JI. Mapeynuc). Ctpoenue u



(i)yHKI_[I/II/I MI/ITOXOH)IpI/Iﬁ 1 TIUJ1aCTUnI. HepBMque, BTOPHUYHBIC W CJIOXHBIC IIJIACTUBI
(OTOCHHTE3UPYIONIUX JYKAPUOT. XJIIOPOIUIACTHI, XPOMOIUTACTHI, JIEUKOIUIACTHI  BBICIIHUX
pacTeHuM.

Hemembpannbie opranoupl kinetku CtpoeHue u GyHKIMU HEMEMOpPAHHBIX OPraHOMI0B
KIeTku.  Pubocomsl. Ilpomescymounvie  ¢unamenmer.  MukpoduinaMeHTbl. Akmunogvle
Mukpogpunamenmol.  MBIILICUHbIE  KIETKH. AKMUHOBblE ~ KOMNOHEHMbl — HeMblUIeYHbIX
knemok. Mukpotpy6ouku. Knerounsnii nientp. CTpoeHHe M JBU)KEHUE KT'YTHKOB M PECHUYEK.
MuxkpoTpy6oukn nutoriasmsl. Llenrpuons. beaku, accoyuuposannvie ¢ mukpoguiamenmamu u
Mukpompybouxkamu. Momoprvie benxu.

SAnpo. O6onouka sapa, XpOMAaTUH, KapUOIIa3Ma, SAPBILIKU, UX CTPOEHUE U (DYHKIMH.
Snepubiii 6enkoBeIid MaTpukc. [IpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B MHTEp(ha3HOM
saape. Jyxpomamun u 2emepoxpomamur. benku XpoMaTUHa — TUCTOHBL. /JuHamuka s0epHOou

06010uKU 8 MUumo3ze. A0epHulilt mpancnopm.

Knerounsie  BritoueHusi. CpaBHUTENbHAs  XapaKTEPHCTHKA  KIETOK  JYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHO).

JeMoHcTpanumn

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

Tabauupl u cxembl: «CTpOEHHE HSYKAPUOTHUECKOH KIeTKH», «CTpoeHHe >KHBOTHOMN
KIIeTKN», «CTpOEHUE pacTUTENIBHON KIIeTKW», «CTpOoeHne MUTOXOHAPUNY, «Sapo», «CTpoeHue
MIPOKAPUOTHYECKON KIIETKH.

O0opyaoBaHKE: CBETOBOM MMKPOCKOI, MHUKpOINpENapaTrbl pPacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKpOIIpenapaTbl 0aKTepHUaibHbIX KIETOK.

JlabopaTtopHasi padora «/3ydeHne cTpOeHUS KIETOK Pa3IUYHBIX OPIraHU3MOB.
IMpakTuyeckas padora «/I3yueHue cBOMCTB KJIETOUHON MEMOPaHbBI».

JlabopaTtopHuas padora «/ccienoBanue Mmia3mMon3a U JeIia3Moin3a B PACTUTEIBHBIX
KIIETKaxX».

IIpakTnyeckas padora «/3ydeHue ABUKEHHS LUTOILUIA3MbI B PACTUTENIBHBIX KIIETKAX).
Tema 6. O0MeH BelecTB M NIpeBpallleHHe JHEPIHH B KJIeTKe

AccuMUISIIMS ¥ TUCCUMMWIISILIUSL — JBE CTOPOHBI MeTaboau3Ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTPOGHBIN U reTepoTpodHBINA. YyacTue KHUcIopoa B OOMEHHBIX Mpolieccax. JHEPreTHYecKoe
oOecrneuenue kietku: npespaieHne AT® B oOMeHHbIX nporieccax. PepMeHTaTUBHBIN XapaKkTep
peakimii KieToyHoro Metabonusma. @epMeHTHI, UX CTPOEHHUE, CBOMCTBA U MEXaHU3M JICHCTBHUS.
KodepmenTsl. OTiinuns GepMEHTOB OT HEOPraHMYECKUX KaTaau3aTOpOB. benku-akTUBaTOpH U
OENKU-UHIMOUTOPBI. 3aBHCUMOCTb CKOpPOCTH (DEpPMEHTATUBHBIX pPEAKIMHA OT pa3IM4YHbIX
(haxkTOpOB.

[lepBUUHBI CHHTE3 OpraHMYecKUX BellecTB B kieTke. DoTocuHTe3. AHOKCUCeHHbIU U
oxcueenHnvlti  homocunmesz 'y  baxmepuii. Ceéemocobuparowue nucMeHmvl U NUSMEHMNbL
peaxyuonnoz2o yenmpa. Ponb xyoporuiactoB B npouecce porocunre3a. CBeroBas U TEMHOBas



¢baspl. @omoovixanue, Cs, Co u CAM-munvr  ¢pomocunmesa. TIpomyKTHBHOCTH (DOTOCHHTE3A.
Brnusinue pa3nudabix pakTopoB Ha CKOPOCTh POTOCHHTE3a. 3HAUeHHE (DOTOCHHTE3A.

XemocuHTe3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETMKOB:  HUTpUDUIUpYIOIIHE
OakTepuu, Kene300aKTepun, cepoOaKTepum, BOAOPOIHbIE OaKTepHH. 3HAUEHUE XEMOCHHTE3A.

AmnaspoOHble opranu3mbl. Buasl 6poxenus. [IpoqykTel OpoKeHHsT U UX UCTIOIb30BAHUE
YeJIOBEKOM. AHa’3pOOHBIE MHKPOOPTaHHM3MbI KaK OOBEKThI OHMOTEXHOJOTHH W BO30YAMTEIH
OoJIe3HEN.

AdpoOHBIE OpPraHW3MBI. DTambl SHEPreTH4eckoro oOMeHa. [loIroTOBUTENBHBIN ATarl.
['mukonu3 — 6eCKUCIOPOIHOE PACIIEIUIEHUE TITIOKO3HI.

buonornueckoe okucIIeHHE, WM KJIIETOYHOE JbIXaHUe. POk MUTOXOHIpHIA B TIpoIieccax
OMOJIOTUIECKOro OKUCJICHHUS. [Huknunaeckue peaxiuu. OxucnuTensHoe
dbochopunmupoBanue. Iuepeus membpannozo epaduenma npomornos. Cunmes ATD: paboma
npomonnot AT@-cunmasvl. [lpeumyiecTBa a’poOHOTO MmMyTH OOMEHA BEIIECTB Mepen
aHa’poOHBIM. D(PPEKTUBHOCTD IHEPTETHUECKOTO OOMEHA.

JleMoHCcTpanun

Hoptpersr: Jx. [lpuctiu, K. A. Tumupsses, C. H. Bunorpanackuii, B. A. DHrensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuiel 1 cxembl: «@OTOCHHTE3», «DHEpPreTuueckuii ooMmeH», «buocuHTe3 Oenkay,
«Ctpoenne hepmeHTay, «XEMOCHHTE3.

OO0opyioBaHKE: CBETOBOW MUKPOCKOI, 000PYAOBAaHUE /ISl TPUTOTOBICHHS ITOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTopHasi padora «/3ydyeHue KaTaIUTHUYECKOW aKTUBHOCTH (EepMEHTOB (Ha
IIpUMepe aMUJIa3bl UM KaTanasbl)».

JlabopaTopHast pabora «l3ydyeHue (epMEHTATUBHOIO pacLIEIUIEHUs TEepOKCUAA
BOJIOPO/Ia B PACTUTENBHBIX U KUBOTHBIX KJIETKAX).

JlaGopaTopHas pa6ora «CpaBHEeHHE MPOLIECCOB (POTOCHMHTE3a U XEMOCHHTE3a».

JlaGopaTopHas pa6ora «CpaBHEHHUE POLIECCOB OPOKEHUS U IBIXAaHUS.

Tema 7. HaciieactBeHHasi MH(pOPMALIUA U peau3anus eé B KJIeTKe

Peakuuu matpuyHoro cuHtesa. [IpuHIMN KOMIJIEMEHTAPHOCTH B PEAKIMAX MATPUUHOTO
cuHTe3a. Peammsanms HacnmeacTBeHHOW uHGopMmanuu. ['@HETHYECKHil KON, ero CBOWCTBA.
Tpanckpunuus — matpuudblii cuate3 PHK. I[lpuHUMNBI TpaHCKPUIILIMKU: KOMIUIEMEHTAPHOCTb,
AHTUNAPAJIIEIBHOCTh, aCUMMETpUUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii

xknemxe. Hexooupyrowue PHK.

Tpancmsmus u e€ stanbl. Yuactue TpancnopTHeix PHK B OnocuuTese Oenka. YcinoBus
6uocunresa 6enka. Koguposanue amunokucaot. Posb pubocom B OnocunTese Oemnka.



Coepemennvie npeocmasnenuss o cmpoenuu 2enog. Opranuzalys reHoMa y MpoKapuoT U
9YKapHOT. Perymsiuss akTUBHOCTH TE€HOB Yy TmpokapuoT. [umore3a omepona (P.XKaxkoO,
K. Mano). Monekynapuvle mexanusmvl 3Kcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
peayaayuu pabomul ceHog. Perynsaiust 0OMEHHBIX MPOLEcCOB B KiieTke. KiieTounslii romeocTas.

Bupychl — HeksleTouHble (hOPMBI KU3HU M 00NMUTaTHBIE Mapa3uThl. CTPOEHUE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kusznennviii yuxn [[HK-codepacawux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasa,
unmezpasa.

Bupycueie 3aboneBaHusi uenoBeka, JKUBOTHBIX, pacrenuit. CIINI, COVID-19,
COLMAJIbHBIE U METUIIMHCKHE TPOOIIEMBI.

buoungopmamura: unmeepayus u ananusz 6oavuiux maccueos («bigdatar») cmpykmypHuvix
buonocuueckux oannvix. Hanomexnonoeuu ¢ 6uonocuu u meouyune. Ilpoepammupyemvie pynkyuu
benxos. Cnocobvl 0ocmasku 1eKapcma.

JeMoHCcTpanun

[MopTpetni: H. K. Konbros, /1. 1. IBaHOBCKUI.

Tabmuuel  u  cxewmbl: «buocunTe3 Oenka», «l'eHeTmdyeckuit komy», «Bupycem,
«baktepuodarmy.

IIpakTuueckasi padora «Co3nanue MOJEIHN BUPycCay.
Tema 8. ’KnuzHeHHBIN MUK KJIETKH

Knerounsni mmki, ero mepuonbl W perysinus. MuTtepdaza m muto3. OcoOeHHOCTH
npoleccoB, nporekaonmx B uHTepdase. Ilogroroska kietku k aenenuto. Ilpecunrernueckuit
(MOCTMUTOTUYECKUI), CHUHTETUYECKMH M TMOCTCUHTETUYECKUH (TPEMUTOTUYECKUIN) MEPUOJIbI
uHTEpPa3bl.

Marpuunbiii  cunre3 JIHK — permnukanus. [lpunoumner  perukanuu — JIHK:
KOMIUIEMEHTAPHOCTb,  IOJYKOHCEPBAaTUBHBI  CUHTE3, aAHTUIIAPAJUICIBHOCTh. MeXaHusMm
perunkauuu J{THK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u Tesiomepaza. XpoMOCOMHbIN
Ha0Op KJIETKH — KapuOTHIL. J{MIJIOWJHBIA M raruiouaHbll Habopbl XxpoMocoM. ['oMosioruyuHbie
XpoMocoMBbl. [10510BbIE XPOMOCOMBL.

IICJ'IGHI/IG KIIETKH — MHTO3. CTaI[I/II/I MHTO3a W MPOUCXOAAIINE B HUX IPOLCCCHI. Twurmer
MHUTO3a. KapI/IOKI/IH€3 U UTOKHHE3. broiornyeckoe 3HaueHUEe MUTO3A.

Perynsuuss MUTOTHYECKOTO ILUKJIA KiIeTKU. [Iporpammupyemasi kieTodHas rulenp —
aromnTos.

Knerounoe sapo, XpoMOCOMBI, (pyHKIMOHANbHAsI TEHOMUKA. Mexanuzmbl npoaugepayuu,
ouppepenyuposku, cmapenus u cubenu kiemox. «Lughposasn knemxa» — buoungopmamuyeckue

Mooenu hYyHKYUOHUPOBAHUS KIeMKU.

JleMoHCcTpanuu



Tabnuiel U cxembl: «KU3HEHHBIA UK KIETKW», «Muto3», «CTpOoeHHE XpOMOCOMY,
«Penmukanus JHK».

OO0opyioBaHKE: CBETOBOW MHKPOCKOII, MHKpoOTpenapaTbl: «MHTO3 B KJIETKaX KOpEIIKa
TyKay.

JlabopaTtopHasi pabora «/3ydyeHre XpOMOCOM Ha TOTOBBIX MUKPOIIPENapaTaX».

JlabopaTopHasi padora «HabOmroieHne MuTO3a B KJIE€TKaX KOHYMKAa KOpellka Jiyka (Ha
TOTOBBIX MUKpOIpenapaTax)».

Tema 9. Ctpoenne u pyHKIMHU OPraHN3MOB

buonoruueckoe  pasHooOpasue  opraHu3moB.  OITHOKJIETOYHBIC, KOJIOHUAJLHBIC,
MHOTOKJICTOYHBIC OpPTraHU3MBbI.

OcobeHHocTH CTPOCHHA U KUBHCACATCIbHOCTH OJJHOKJIICTOYHBIX OPraHU3MOB. BaKTepI/II/I,
apxXer, OJHOKJICTOYHBIC FpI/I6BI, OJHOKJICTOYHBIC BOJOPOCIIN, APYTrUc MPOTUCTHI. Kononuansabie
OpraHnu3MBbI.

B3anmocBsa3b yacTeil MHOTOKJIETOYHOTO OpraHu3ma. TkaHu, OpraHbl U CUCTEMbI OPTaHOB.
Opranusm Kak equHoe Lesoe. 'omeocras.

Tkanun pacrteHuil. TuUIbl pacTUTENBHBIX TKaHEH: oOpa3zoBaTelbHAs, MOKPOBHAs,
MIPOBOASAIIAsL, OCHOBHAsI, MexaHu4eckas. OCOOEHHOCTH CTPOEHMsI, (PYHKLIUNH U PacHoOIOKEHUs
TKAHEH B OpraHax pacTEeHUMN.

Tkanu KMBOTHBIX W  4YeJlOBEKa. THUIBI JKMBOTHBIX TKAaHEW: OJIUTEIIHMAIIbHAS,
COEJIMHUTENbHASA, MbllIeuHasi, HepBHasA. OCOOEHHOCTH CTPOEHHUs, (PYHKUMHA U PaCHOJIOKEHUS
TKAHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

OpFaHI)I. BereraruBnble n TCHCPATHUBHBIC OPraHbl paCTeHHﬁ. OpFaHBI U CUCTCMbI OPIraHOB
JKHUBOTHBIX M YCJIOBCKA. (DYHKIII/II/I OpraHoB U CUCTCM OPraHOB.

Onopa Tena opranu3moB. Kapkac pacreHuil. CkeneTsl OAHOKIETOUHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapykHbIil 1 BHYTpeHHHUI ckesieT. CTpOEHUE W TUIIbI COSTMHEHUS
KOCTEH.

JIBukeHre OpraHu3moB. JIBIDKEHHE OJHOKJIETOYHBIX OPTraHU3MOB: aMEOOHIHOE,
KTYTHKOBOE, pPECHWYHOC. JIBW)KEHHWE MHOTOKJIETOYHBIX pPACTEHUH: TPOMHU3MBI W HACTHHU.
JIBM>KeHHEe MHOTOKJICTOYHBIX )KUBOTHBIX M YEJIOBEKA: MbIlieuHasi cuctema. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

IIutanue OpTraHU3MOB. HOFJ’IOHIGHI/IG BOJBI, YIUVICKUCJIOIO ra3da 1 MUHEPAJIbHBIX BCIICCTB
paCTCHUSIMMU. IIutanue >KUBOTHBIX. BHYTpI/IHOJ'IOCTHOG U BHYTPUKIICTOYHOC IIHIICBAPCHUC.
IIuTanne 1MO3BOHOYHBIX >KHMBOTHEBIX. OTI[GJ'II)I MUIICBAPUTEIBHOTO TpPaKTa. HI/IHIeBapI/ITeJ'II)HBIG
KEJIC3hI. HI/IH_[CBapI/ITeJ'IBHaH CcUCTCMa 4YCJIOBCKA.

pixanue opranu3MoB. Jlpixanue pactenuil. Jlpixanue sxuBoTHbIX. {uddy3us razos yepes
MMOBEPXHOCTh KJIeTKU. KokHOe npixanue. JlpIxarenbHasi MOBEPXHOCTh. JKaOepHOoe W JIEroyHoe
nbpIXaHue. JIpIxaHWe ITO3BOHOYHBIX JKUBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOXHEHUE



CTPOCHUA JIEFKUX TI03BOHOYHBIX JKMBOTHBIX. ZIBIXZlTeJ'ILHaSI CHCTeMa dYejoBeKa. MexaHu3M
BCHTUIAIINHN JIETKUX Yy OTHIl U MJIICKOIIUTAIOIIUX. Per YISO AbIXaHUs. I[LIXaTCJ'ILHBIC 00BEMEL.

TpaHcnopT BeLIECTB Yy OpPraHu3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHUM. TpaHcnopt
BEIIECTB Y )KUBOTHBIX. KpoBeHOCHAs cuctema u €€ opransl. KpoBeHOCHas crucTemMa MO3BOHOYHBIX
KUBOTHBIX U yenoBeka. Cepire, KPOBEHOCHBIE COCYAbI M KpoBb. Kpyru kpoBooOpalieHus.
DBOJIIOIIMOHHBIE YCJIOKHEHHSI CTPOCHUSI KPOBEHOCHOM CHCTEMBI IMO3BOHOYHBIX IKHUBOTHBIX.
PaGora cepauia u e€ perynsuus.

Breinenenue y opranusmoB. Beigenenue y pacTteHuii. BeineneHue y KMBOTHBIX.
CokparurenbHble Bakyoiau. Opransl BeiieneHus. @uiabTpaius, CeKpenus 1 00paTHOE BCAChIBAHUE
KaKk MeXaHH3Mbl paboOThl OpPraHoB BblAeieHUsA. CBS3b MOJOCTH Tella C KPOBEHOCHOW U
BBIJICJINTENILHON CUCTeMaMu. BpijeneHne y NO3BOHOYHBIX J>KMBOTHBIX M uelioBeka. [louxwm.
Crtpoenue u pyHkunonupoBanue Heppona. OOpazoBaHHE MOYH Y YEIOBEKA.

3ammTa y OpraHu3MOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl OakTepuil u
LUCTHI NPOCTEUIINX. 3alUTa y MHOTOKJIETOUHbIX pacTeHuil. KyTtukyna. Cpeactsa naccuBHOM 1
XUMHUYECKOH 3a1uThl. DUTOHIIMEL.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI 1 MX IPOU3BOAHBIE. 3alIUTa OpraHU3Ma
or Oone3neil. VMMMyHHass cucrtema uenoBeka. KIeTOUHBI M TyMOpalbHBIH HMMMYHHUTET.
Bpoxnéuupli ¥ npHOOpPETEHHBIM  crieUpUYSCKUiA HUMMYHUTET. Teopus KIOHAJIBHO-
cenektuBHoro nmMmmynurera (I1. Opnux, ®. M. bepuert, C. Tonerasa). BocianuTenbHble OTBETHI
opranu3MoB. Poiib Bpo)KJIEHHOTO MMMYHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JICBaHUH.

PaznpaxuMocTs M perymsinus y OpPraHu3MoB. Pa3apakMMOCTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3npaxumMocTe M peryisiuus y pacTeHuil. PocToBbIe BellecTBa U HX
3Ha4YCHHUE.

HepBHasi cuctema m peduiekTopHas peryisnusi y *KUBOTHBIX. HepBHas cucrema m eé
OTIeNbl. ODBOJIOLMOHHOE YCJIOXKHEHHME CTPOEHUS HEPBHOM CUCTEMBI y S>KMBOTHBIX. OTHEIbI
TOJIOBHOI'O MO3ra MO3BOHOYHBIX XMBOTHBIX. Pedexc u pednexropHas ayra. besycnoBHble u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHasi perynsiuuss M SHIOKPMHHAs CHCTEMa JXKUBOTHBIX M uesjoBeka. JKesessl
SHJIOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JlelicTBUEe TOpMOHOB. B3auMOCBA3b HEpPBHOH U
9H/IOKPUHHOM cucTeM. ['unoranamo-runodusapHas cuctema.

JeMoHcTpanun
Hoprper: U. I1. [1aBnos.

Tabnuibl u cxeMbl: «OTHOKIETOUYHBIE BOJAOPOCINY», «MHOTOKIETOUYHBIE BOJOPOCIN,
«baktepun», «lIpocreiimme», «Opranbl [BETKOBBIX pacTeHHi», «CHUCTEMBI OpraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEe CTpOE€HHE HACEeKOMBIX», «TKaHU pacTeHHII»,
«KopneBsie cucrempr», «CtpoeHue crtebns», «CTpoeHue IHCTOBOM MIACTHHKUY, «TkaHH
KUBOTHBIX», «Ckener 4venoBekay, «llumeBapurenvHas cucreMay, «KpoBeHOCHas cuctemay,
«/IpixaTenbHas  cuctema», «HepBHas cucreman, «Koxa», «MpllieyHas CcUCTEMay,
«BeinenurenpHas cuctemay, «JHIOKpUHHAS cucTemay, «CTpoeHne MBI, « MMyHUTETY,
«KumeunononoctHeie», «CxeMa nuTaHust pacteHui», «KpoBeHOCHbIE CHUCTEMBI MO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue riaHapun», «BHyTpeHHee CTPOCHHE TO0KIEBOTO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymkun», «HepBHas cucrema




MMPECMBIKAIOIINUXCA, ((HepBHaSI CHUCTEMa IITHUI», «HepBHaﬂ cucreMa MIICKOIMUTAIOIIHUX),
«HepBHaH cucTeéMa 4C€JIOBCKa», «PC(I)JICKC».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOMpENapaThl OAHOKIETOUYHBIX OPraHU3MOB,
MHUKpOIIpenapaThl TKaHEeH, paKOBUHBI MOJUTFOCKOB, KOJUIEKITHU HACEKOMBIX, UTJIOKOXKHUX, KUBBIC
9K3EMILIAPBl KOMHATHBIX paCTEHUH, repOapuul pacTeHU pa3HbIX OTAENIOB, BJIaKHbIE MpernapaTsl
JKMBOTHBIX, CKEJIETHI ITO3BOHOYHBIX, KOJUICKIIMH OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEI0BEKA,
o0opynoBaHue 711 IEMOHCTPAIMH TOYBEHHOTO U BO3/IYIIHOTO MUTAaHUS PACTEHHM, paclleTIeHus
KpaxMmaja ¥ OeJKOB IMMOJ IeUCcTBHEM (PEpPMEHTOB, 00OPYAOBAaHUE MIJIsi JEMOHCTPAIIMU OIBITOB 1O
W3MEPEHUIO JKU3HEHHOM EMKOCTH JIETKUX, MEXAaHU3Ma JIbIXaTEeIbHBIX JBUKEHUU, MOMIEIH
TOJIOBHOTO MO3Ta Pa3JIMYHbBIX )KHBOTHBIX.

JlabopaTtopHnas pabora «/3ydyeHne TKaHEH PaCTCHUIN.
JlabopaTtopHasi pabora «/3ydyeHne TKaHEN KUBOTHBIX».
JlaboparopHasi pabora «/3ydeHre OpraHoB LIBETKOBOI'O PACTCHUS».
Tema 10. PasMHoKeHMe U Pa3BUTHE OPraHU3MOB

®opMBbl pa3MHOXKEHUS OPraHU3MOB: Oecrioioe (BKJItoYasi BEreTaTUBHOE) U M0JI0BOE. BHibl
0ecnos0ro pa3MHOKEHUS: IOYKOBaHHUE, CIIOPYJIALUA, (PparMeHTalusl, KIOHUPOBAaHUE.

[TonoBoe paszmuoxkenue. [lonoBble kneTku, wiu ramersl. Meio3. Craguu wmeiiosa.
[ToBeaenue xpomocom B merose. Kpoccunroep. buonorndeckuii cMpICi Meiio3a U MOJIOBOTO
rporecca. Meio3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponbimieBoe paszputhe. [‘ametoreHe3 y KUBOTHBIX. [lojoBbie Kene3bl.
OO6pa3oBaHue W pa3BUTHE TOJOBBIX KJIeTOK. CriepmaTtoreHe3 um ooreHe3. CTpoeHHE IMOJOBBIX
KJIETOK.

Omo0TBOpEeHNE U SMOPUOHANIBHOE Pa3BUTHE KUBOTHBIX. CHOCOOBI OMJIOJOTBOPEHHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WunuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAayKa O Pa3BUTHU
opranu3mMoB. Mopghoeenes — oOna u3z enasnvlx npoobiem smopuonocuu. Konyenyus mopghoecernos u
mooenu mopgozeneza. Ctanuu >MOproreHes3a )KMBOTHBIX (Ha mpuMepe Jsrymkn). pobnenue.
Tunel napoGnenus. /Jemepmunuposannoe u nedepmunuposannoe opobrenue. bnacmyna, munwvi
onacmyn. OcobeHHOCTH APOOTICHHS MIIEKOMUTAIONNX. 3apOJIBIIIEBHIC JIMCTKU (TaCTPYJISIHS).
3akjazka OpraHoB M TKaHEH M3 3apoAbIIIEBbIX JMCTKOB. B3aumHoe BiMsHuE dYacTei
Pa3BUBAIOIIETOCS 3apo/Ibla (IMOpHOHATIbHAS HHIYKIINS ). 3aKIIa/IKa TUIaHa CTPOCHHUS JKUBOTHOT'O
KaK pe3y/ibTaT MepapXUYeCcCKUX B3aUMOJEUCTBUI reHoB. BiusHue Ha SMOpHOHANBHOE pa3BUTHE
pa3IuYHbIX (DAaKTOPOB OKPYXkKAIOLIeH cpeabl.

Poct u pasButue xuBOTHBIX. I[locTamMOpuoHanbHbIl nepuoxa. IlpsMoe u Hempsimoe
pa3ButHe. Pa3Butne ¢ MeramMopdo30M y OECIO3BOHOYHBIX W IO3BOHOYHBIX JKMBOTHBIX.
buonornueckoe 3HaUYe€HHE MPSMOTO W HEIPSIMOIO PAa3BUTHs, UX PACIPOCTPAHEHUE B IIPUPOJE.
Tunsl pocta >XUBOTHBIX. DaKTOpBl pPEryJsIIMA POCTa SKUBOTHBIX M uyenoBeka. Craguun
MIOCTAMOPHOHAIBHOIO PAa3BUTHUSl y KUBOTHBIX M uesnoBeka. [lepuojpl OHTOreHe3a dYesloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKUE MPOLECCHI.



PasmuHoxenune u pasButue pactenuil. ['ametodur u cnopodur. Meiio3 B KHU3HEHHOM
nukie pacteHudl. OOpa3oBaHue crop B Ipolecce Melos3a. [‘ameroreHes y pacTeHHIA.
OmmogoTBOpEHUE W Pa3BUTHUE PACTUTENBHBIX OPraHU3MOB. J[BOWHOE OIUIOJIOTBOPEHHE Y
LBETKOBBIX pacTeHHid. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl PETYISIIIMN OHTOT€HE3a Y PACTEHUM U dKUBOTHBIX.
JdemoHcTpanuu
[TopTpetswt: C. I'. Haammn, X. [lInemaH.

Tabnuisl u cxeMbl: «BeretatuBHOE pazMHOKEHHEY, « TUITBI 6€CTIONOTO Pa3MHOXKEHUS»,
«Pa3zMHOXEHHE XJTaMUJIOMOHAb», «Pa3MHOXEHHE HBIUVIEHb», «Pa3MHOXEHUE TUIIPBDY,
«Meito3y», «Xpomocombl», «l'ametorenesy», «CTpoeHHE SUIEKICTKH | CIIEPMATO30UIa,
«OCHOBHBIE CTaJAMM OHTOreHe3a», «[IpsiMoe u Henpsmoe pa3zButue», «Pa3BUTHE MaICKOTO KYKay,
«PazButne capanum», «PazBuTHe mATYmIKM», «J[BOMHOE OIUTOMOTBOPEHUE Y IIBETKOBBIX
pacrenuit», «CTpoeHHE CeMSH OAHOJIOJNBbHBIX U ABYIOJBHBIX pacTeHH», «KU3HEHHBIA LMK
MOPCKOM KanmycThl», «KU3HEHHBIN [TUKI MXa», « KU3HEHHBIN UK MATOPOTHUKAY, « KM3HEHHBII
LUKJI COCHBI».

O6opyaoBaHue: CBETOBOM MUKPOCKOII, MUKPOTIPENapaThl SUIEKIETOK U CIIEPMATO30HI0B,
MoJeb «L{UKT pa3BUTHUS JSATYILIKI.

Jlabopatopuasi pabora «/I3ydyeHHe CTpOCHMS IIOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax».

HpaKTH‘leCKaﬂ paﬁoTa «BbrsiBIeHUE IMIPHU3HAKOB CXOJICTBA 3ap0m,1mel71 IIO3BOHOYHBIX
KHUBOTHBIX).

JlabopaTopHas padota «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICILIUX PACTEHUID.

Tema 11. 'eHeTHKA — HAYKA 0 HACJIECTBEHHOCTH U U3MEHYNBOCTH OPraHU3MOB

Hctopusi cTaHOBNEHUS W pa3BUTUS TEHETHKHM Kak Hayku. PabGotel I'. Mennens,
I'. ne ®puza, T. Moprana. Ponb oTeuecTBEHHBIX YYEHBIX B pa3BUTUM TeHeTuku. Paborer H.
K. Konsnosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenxko, FO. A. ®ununuenko, H.
B. Tumodeena-PecoBckoro.

OCHOBHBIE TEHETUYECKUE TTOHITHUS U CUMBOJIBI. ['OMOJIOTUYHBIE XPOMOCOMBI, AJIJIEIbHBIC
TeHbl, allbTePHATHBHbIE TPU3HAKH, JOMHUHAHTHBIH U PELECCUBHBIM TNPU3HAK, TOMO3UIOTA,
reTepo3UroTa, 4HMCTas JIMHUS, THOPWABI, TEHOTHMN, (eHOTUIl. OCHOBHBIC METOIBI TECHETHUKU:
TUOPUAO0IOTMUECKHMA, TUTOJIOTHUYECKHM, MOJEKYISIPHO-TEHETHUECKUA.

JeMoHcTpanumn

Hoptpertst: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBunos, A.
H. benozepckuii, I'. JI. Kapneuenko, 0. A. @unumyenko, H. B. Tumocdees-PecoBckuii.

Ta6JII/II_[BI U CXEMBI: «MeTo bl I'CHCTUKHN)), «CxeMbl CKPCIIUBAHUAN.

JlabopaTopHas padora «/lpo3oduiia kak 00BEKT FeHETUUECKUX UCCIIECIOBAHUIT.



Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MounoruOpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKOH €IUHOOOpasus
ruOpu1oB nepBoro nokojeHus. [IpaBuno nomuHupoBaHus. Bropoit 3akoH MeHzaens — 3akoH
PaCHICIVICHUSA ITPU3HAKOB. HI/ITOJ'IOFI/ILIGCKI/IG OCHOBBI MOHOFI/I6pI/I)IHOF0 CKpCIIMBaHUs. I'mmioresa
YUCTOTHI TAMET.

Ananuzupytouiee  ckpemuBaHue.  [IpomMexxyTodHbIi  XapakTep — HAcleJOBaHMUS.
Pacmiennienre npu3HaKoB P HETIOJTHOM JIOMUHUPOBAHUH.

Jurubpunnoe ckpemmBanue. Tpetwid 3akoH MeHnenss — 3aKOH HE3aBHCUMOTO
HacJleZIoBaHUs MPpU3HAKoB. LluTonornyeckre 0CHOBBI TUTMOPUIHOTO CKPELIUBAHNUS.

CuemienHoe HaciiemoBanue npusHakoB. Pa6otsl T. Moprana. CueryieHHOe HaclieJoBaHNE
TeHOB, HAPYIICHUE CUETUICHUS MEXIY reHaMu. XpOMOCOMHAs TE€OPHs HACIIEICTBEHHOCTH.

I'enernka nosna. XpoMOCOMHBIM MEXaHHU3M ONPENENIECHUS M0JIa. AyTOCOMBI U TOJIOBBIE
XpPOMOCOMBL. ['OMOrameTHelii M rereporaMeTHbl Moj. ['eHeTmdeckas CTPyKTypa HOJOBBIX
xpoMocoM. HaciienoBanue nNpu3HaKoB, CUCIUIEHHBIX C I10JIOM.

I'enotun kak nenoctHas cucteMa. llneiloTponusi — MHOKECTBEHHOE JEUCTBHE TEHA.
MHOX€ECTBEHHbI aJUIeIU3M. B3auMOJelCcTBUE HEaUIeNIbHBIX T€HOB. KOMIUIEMEHTapHOCTD.
Onucrtas. [lonumepus.

I'enernueckuit KOHTPOJIb pPa3BUTHUA paCTeHHﬁ, JKHUBOTHBIX M YCJIOBCKaA, a TaKXKe
(1)I/I3I/IOHOFI/I‘IGCKI/IX mponeccoB, NOBCACHUS U KOTHUTUBHBIX (l)yHKI_II/Iﬁ I'eneTnueckue MexXaHU3MbI
CI/IM6I/IOFeHe3a, MECXaHU3MBbI BSaHMOﬂeﬁCTBHH «XO35MH — MapasuT» U «XO35IHUH — MI/IKpO6I/IOM)>.
I'eneTnyeckue acmeKThl KOHTPOJII U U3BMCHCHUA HaCJIeI[CTBCHHOI\/JI HH(bOpMaI_II/II/I B ITOKOJICHUAX
KJICTOK U OPraHHU3MOB.

JeMoHcTpanun

[TopTpetst: I'. Mennens, T. Mopran.

Tabauupl u cxeMmsl: «IlepBbiit 1 BTOpoii 3akoHbl Mennemnst», «Tpetuit 3akoH Menaemns»,
«AHanusupymrllee ckpeuuBanue», «HenonHnoe nomunupoBanue», «CLEIIEHHOE HACIEI0BaHUE

MIPU3HAKOB y Ip0o30(duibl», «l'eHeTuka nonay, «Kapuotun yenosekay, «Kapuortun apo3opuiby,
«Kapuorun ntuns», «MHOXKECTBEHHBIN ajlienu3m», «B3anMoneicTBre reHoB.

OO6opynoBanue: MOJIETh ISl JEMOHCTPAIMKM 3aKOHOB €IMHO00pa3usi THOPHIOB TEPBOTO
MOKOJICHUSI W PACHICTUICHUS MPHU3HAKOB, MOJENh I JIEMOHCTPAIIMM 3aKOHA HE3aBHUCHMOTO
HACJICIOBaHUS MMPU3HAKOB, MOJICIb JUIsl ICMOHCTPAIIMU CLEIJICHHOT'O HACJICI0BAHUS MTPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «/Ipozodunay.

IpakTnyeckas pa6ora «/3yueHne pe3ynbTaTOB MOHOTHOPUAHOTO CKPEUIUBAHUSA Y
JPO30(UITBD».

IIpakTuyeckas padora «/3ydyeHue pe3ynbTaToB AUTHOPUIHOTO CKPEIIUBAHUS Y
JPO30(QUITBD).

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH



B3aumopeiictBue renotuna u cpeabl npu GopmupoBaHuM (GeHoTuna. M3mMeHUYnBOCTH
npu3HakoB. KadecTBEHHblE M KOJIMYECTBEHHBIE IPU3HAKKM. BuUAbl  M3MEHYMBOCTH:
HEHACJIEICTBEHHAs ¥ HACJIEICTBCHHAS.

MoaundukanoHHas U3MEeHUYUBOCTh. Ponb cpenbl B hopMupoBaHHHM MOAM(PHUKAITMOHHON
n3MeHunBocTd. Hopma peakuuu mnpusHaka. BapuanmoHHBIH psJl M BapualMOHHas KpuBas
(B. Noranncen). CoiicTBa MOIU(UKAITMOHHONW N3MEHUNBOCTH.

I'emorunmueckass W3MEHUYUBOCTHb. (CBOWCTBA TE€HOTHIIMYECKON W3MEHUYUBOCTU. BUAbI
TeHOTUITUYECKO N3MEHYUBOCTHU: KOMOMHATUBHASI, MyTallUOHHASI.

KoMmOunaTtuBHas HU3MEHYMBOCTh. Me#03 M TOJIOBOH TPOIIECC — OCHOBA KOMOMHATHBHOM
W3MEHUYUBOCTH. POTh KOMOMHATHBHON M3MEHYHBOCTH B CO3JIAHUU T€HETUYECKOTO pa3HOOOpa3us
B Ipejieax OJHOTO BHA.

MyTtarmonsass W3MEHUYMBOCTh. Buabl MyTanmii: TeHHbIE, XPOMOCOMHBIC, TEHOMHEIE.
CrnoHTaHHbIE W HWHIYLUUPOBAHHBIE MYTAlMHU. SnepHbIE W IUTOILIa3MaTUYECKUE MYTallUU.
ComaTuyeckue M MOJoBble MyTaluud. [I[puumHbBl BO3ZHUKHOBEHUsS MyTaluid. MyTareHsl U HX
BJIMSHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTU MYTALMOHHOTO Mpoliecca. 3aKOH TOMOJIOTMYECKUX
psanoB B HacneacTBeHHOW w3MeHunBocTH (H.U. BaBunoB). BHesnmepHas W3MEHUYHMBOCTh H
HAaCIEeACTBEHHOCTb.

Onueenemuxa u INUceHOMUKA, pPOJlb INUcCHeMU4YeCKUx qbaKmopoe 6 Hac1e0o8anulu U
usmeHvdusocmu (j)eHomunuquKux NPU3HAKOB Yy OPcaAHU3IMOB.

JleMoHCcTpanuu
Iloptpertsl: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.
Tabauubl 1 cxeMmbl: «Buabl uU3MeHUUBOCTHY, «MoaupUKAIMOHHAsT H3MEHUYUBOCTHY,

«KomOuHaTHBHAS N3MEHYHBOCTHY, «Meito3y, «OmiogoTBopeHney, «I eHeTnueckue 3a00IeBaHUS
yesoBeKay, « Buapl myranuing.

ObopynoBaHue: KUBbIe U TepOapHble 3K3EMIULSIPHl KOMHATHBIX PACTCHH, PUCYHKHU
(dboTorpadun) >KHBOTHBIX C PA3JIMYHBIMU BUJAMUA U3MEHYHUBOCTH.

JlaGopaTtopnasi  padora «lccinenqoBaHne  3aKOHOMEPHOCTEH  MOAM(DUKAIMOHHOU
n3MeH4YUBOCTHU. IlocTpoeHne BapualiMoOHHOIO psijia U BapUALMOHHONW KPUBOW».

IMpakTHyeckas padora «MyTarun y 1po30¢duiibl (Ha TOTOBBIX MUKpPOIIpernapaTax)».
Tema 14. I'eHeTHKa 4ej10BeKa

Kapuorun uenoseka. MexayHapoaHas ImporpamMma HCCIEIOBaHHUsS I€HOMa 4YeEJIOBEKa.
MeToab! n3yuyeHHUs] TeHETUKH YelloBeKa: IeHealornyeckuii, OJIM3HENOBbIH, [IUTOreHEeTUYECKUH,
MOMYJISIIUOHHO-CTATUCTUUECKUH, MOJIEKyJIsspHO-reHeTHueckuil. COBpEMEHHOE OmpeJeeHne
TEHOTHUIIA: IOJTHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM 4Kciie ¢ moMousto [11P-
aHanu3a. HacnencrBeHHble 3a001€BaHKs 4eI0BEKa. | eHHbIE M XpPOMOCOMHBIE OOJIE3HU YEI0BEKa.
bonesnn ¢ HacneICcTBEHHOW INpPEApPaCIONOKEHHOCThIO. 3HAYEHHE MEIMLUHCKON T'€HETUKH B
MPEeIOTBPALLEHUN U JICYEHWH TeHEeTHMYeCKHUX 3a00JieBaHUN YesloBeKa. MeIuKO-TeHETUYECKOe
KOHCynpTUpoBaHue. CTBONOBbIE KIETKU. [IoHATHE «T€HETUUECKOro Irpy3a». ITUYECKUE aCTIEKThI
HCcleIoBaHui B 00J1acTH peJaKTUPOBAHUS I€HOMa U CTBOJIOBBIX KIIETOK.



I'enernyeckue GaxTophl MOBBIIIEHHON YYBCTBUTEJIBLHOCTH YeJIOBEKa K (DU3MUECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKaloIleW cpeabl. ['eHernueckas IpeapacroioKEeHHOCTh
YEJI0BEKa K I1aTOJIOTUsAM.

JleMoHCcTpanuu

Tabmuuel u cxemsl: «Kapuotun denoBeka», «MeTOIbI U3YUCHHSI TEHETUKH YEIIOBEKa,
«["eHeTnyeckue 3a00JICBaHUS YSTOBEKAY.

IIpakTnyeckas padora «CocTaBleHUE U aHAIU3 POJOCIOBHOIN.
Tema 15. Cenexuusi opranuzmMon

Jomectukanusi U cenekuus. 3apoKIEHHE CeJIeKIMM U JoMecTukauuu. Ydenue H.
W. BaBunoBa o lLleHTpax NpOUCXOXKIEHHUS M MHOT0OOpas3usi KyJIbTYpHBIX pacTeHuil. Poib
CEJIEKIIMM B CO3JaHMM COPTOB PAcCTEHMW M MOpoJ KHUBOTHBIX. CopT, mopozaa, mTamm. 3aKOH
TOMOJIOTHYECKUX PSAAOB B HaclieACcTBEHHOM n3MeHunBocTy H. M. BaBuiosa, ero 3Hauenue st
CEJICKIIMOHHOM paboThI.

MeTob! ceneKIMoHHOM paboThl. VICKyCcCTBEHHBII 0TOOP: MacCOBBIN U HHIUBUTYaIbHBIN.
Otanbl KOMOMHAIIMOHHOM cenekuuu. McnblTaHue npou3BoauTesel mo mnoromctBy. Ot6op mo

TCHOTUITY C TIOMOIIBIO OICHKH (beHOTI/IHa IIOTOMCTBA U 0T60p 10 TCHOTUITY C MMOMOIIBIO aHAJIN3a
JTHK.

HckyccTBeHHBIM MyTareHe3 KaK METOJ CEJICKIIMOHHOW paboThl. PamuanuoHHBIA 1
XUMHUYECKH MyTareHe3 KaK WMCTOYHMK MYyTaluid Yy KyJbTypHBIX (OpPM OpraHu3MOB.
Hcnonp3oBaHne TEHOMHOTO PEAKTHPOBAHUS U METO10B pekoMOMHaHTHBIX JIHK mist momy4uenus
HCXOJIHOTO MaTepuaa JJisi CeJICKIIHUH.

[lonyuenue monumaouaoB. BHyTpuBHaoBas rubpuamzanus. bIu3KopoICcTBEHHOE
CKpeluBaHue, uiu HHOpuAUHT. HepoacTBeHHOE CKpelrMBanue, Wi ayTopuauur. ['erepo3uc u
ero mnpuyuHbL. Vcmonb3oBaHue Terepo3uca B cenekiuu. OtmanéHHas ruOpuaM3anus.
[Ipeononenne Oecrioaus MEXBUAOBBIX THOPHUIOB. JIOCTM)KEHHS CENEKIMH PACTCHHH |
KUBOTHBIX. «3€1€HAs peGoNOYUsLY.

CoxpaHeHHE M H3Yy4E€HUE T'€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTECHMH U MX JUKUX
ponuyeit A co3aHusl HOBBIX COPTOB U TMOPUJIOB CEIbCKOXO3SIUCTBEHHBIX KYIbTYp. M3yueHue,
coxpanenue u ynpagieHue 2eHemudyecKuM pecypcamu cebCKOX03AUCMEEHHbIX U NPOMbLCIIOBbIX
JHCUBOMHBIX 6 YENAX VIVUUIeHUS CYWEeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NPUMeHeHUemM CO8PEMEHHbIX Memo008 HAYUHBIX UCCIe008AHUL, NepedosblX el u
NnepcneKmuGHbIX MexHONA0UM.

JleMoHCcTpanun

[optpetei: H. W. BaBunos, 1. B. Muuypun, I'. JI. Kapnieuenxko, II. II. JIykbsinenko, b.
JI. Actaypos, H. bopnoyr, /. K. benses.

Tabuunel u cxembl: «L{eHTpbI TPOUCXOKICHUS U MHOTOOOPA3usl KyJIbTYPHBIX PAaCTEHUI,
«3aKOH TOMOJIOTMYECKHX PSIIOB B HACJIECJACTBEHHOM HM3MEHYUBOCTH», «METOIbI CEJICKIUN,
«Otnanéunas rudbpuauzanusy, «MyrtareHes».




JlabopaTtopHas pa6ora «/3ydeHre COpPTOB KyJIbTYpPHBIX PACTEHHUI M MOPOJ JOMAIIHHUX
YKUBOTHBIX».

JlaGopaTropnas padora «3yueHne METON0B CENEKIIUU PACTEHUI.
IIpakTuyeckasi padora «lIpuBuBKa pacTeHUII».

Ikckypeusi «OCHOBHBIE METO/BI U JOCTH)KEHUS CEJIEKIIMU PAaCTeHUH M KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTAHIUIO, TUIEMEHHYI0 (epMy, COPTOHMCIBITATENIbHBIA Y4acTOK, B TEIUIMYHOE
XO03HCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJOrMA M CHHTETHYECKAS OMOJIOT U

OOBEKTHI, HCHOJIB3yeMble B OWOTEXHOJOTHM, — KIETOYHBIE W TKAHEBBIC KYJIbTYPHI,
MUKpPOOPTaHU3MbI, HUX XapaKTepHUCTUKA. TpaaullMOHHAs OMOTEXHOJOTHs: XJeOoredyeHue,
MOJIy4eHUE KHUCIOMOJIOYHBIX TIPOJYKTOB, BUHOAEHE. MukpoOuonorudeckuid cunre3. OObeKThI
MUKpPOOHOIOTHUECKUX TeXHOMOTUui. [Ipon3BoacTBO Oenka, aMUHOKHCIOT U BUTAMHUHOB.

COS,I[aHI/IC TEXHOJIOTHI u HHCTPYMCHTOB HCJICHAIIPaBJICHHOI'O HU3MCHCHUA u
KOHCTPYUPOBAHUA IT'CHOMOB C LECJIBIO MOJYYCHHSA OPraHUu3MOB U UX KOMIIOHCHTOB, COJACPIKAIINX
HC BCTpCHAIOMIHUECCA B IIPUPOLILC OMOCHHTETHYECKHUE IIyTH.

Knerounas mmxxenepusi. MeToabl KyJbTypbl KIETOK UM TKaHEW PACTEHHl M >KMBOTHBIX.
Kpunobanku. Comaruueckas THOpuAM3aLMS M COMATHUECKU »MOpHorenes. lcmoib3zoBaHue
rariou/ioB B CEJEKIUH pacTeHuil. [lonyuenue MOHOKIOHANbHBIX aumumen. Hcnonvzosanue
MOHOKIIOHANbHBIX U NONUKIOHANbHLIX anmumen 6 meouyure. ICKyCCTBEHHOE OIUIOAOTBOPEHUE.
PexkoHcTpyKkuMs SIMIIEKIETOK W KJIOHUPOBAHHE J>KMBOTHBIX. MeETOA TpaHCIUIAHTAlUHU sAep
KIIETOK. TexHonocuu 0300po6neHus, KyIbMUusUpo8aHus U MUKPOKIOHAILHO2O PA3ZMHONCEHUs
CebCKOXO03AUCMBEHHBIX KYIbMYP.

XpOMOCOMHasI U TeHHasl NHKeHepus. VICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYUPOBaHUE
pexombunanTHeIX J{HK. Co30anue mpanceennvix opeanuszmog. JIOCTHXKEHHS] U TEPCIEKTUBBI
XPOMOCOMHOW H TEHHOW WH)XXEHEpUHU. OKOJOTHYECKHE M OTUYECKHE TMpOoOJeMbl TEHHOU
UHXECHEPUH.

Menununckue 6norexnonorun. [loctrenomuas nudpoast meaununa. [1IP-auarnoctuka.
MeTa00I0OMHBII aHAIN3, TCHOIIEHTPUIECKUI aHATIN3 MTPOTEOMa YEIOBEKa JJISI OIEHKH COCTOSHUS
€ro 3710poBbs. VIcrob30BaHne CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nouHxeHepus
JUIsL pa3pabOTKH (PyHIaAMEHTAJIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3/ITaHUs KOMIUJICKCHBIX
TKaHeW COYEeTaHWEM TEXHOJOTHH TPEXMEPHOTO OMONpUHTHHTA U ckaddOIIUHTa IS PEeIICHUsS]
3a71a4 IEPCOHATU3UPOBAHHON METULIMHBI.

CoznaHue BEKTOPHBIX BAKIMH C IEJIbI0 00ecredeHHss KOMOMHHPOBAHHOW 3aIUTHI OT
Bo30ynuteneit OPBU, ycraHOBiIeHHE MOJIEKYISPHBIX MeXaHU3MOB (yHkiroHupoBanus PHK-
COJIeprKalllMX BUPYCOB, BHI3BIBAIOIINX 0CO00 ONacHbIe 3a00JIeBaHUS YETIOBEKA U JKUBOTHBIX.

JdeMoHcTpanun

Tabauubl  u  cxembl: «Mcnonb30BaHuE  MUKPOOPTaHM3MOB B MPOMBIIIICHHOM
IIPOU3BOICTBEY, «KieTouHas nHxkeHepus», «l 'eHHas HHKEHEPUI».

JlabopaTopHas padora «/3yueHne 00beKTOB OMOTEXHOIOT M.



IMpakTuyeckas padora «[lonyueHne MOIOYHOKHUCIBIX TPOAYKTOBY.

Ikcekypeust «bHOTEXHOIOTUS — BayKHEHIIasi IPOU3BOAUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMUECKOE IPOU3BOJICTBO).

11 KUIIACC
Tema 1. 3apo:kaeHue U pa3BuTHE IBOJIOIHOHHBIX NPeACTABIEHUN B OMOJI0TUHN

OpomonnonHas Teopus Y. lapsuna. [lpeanockuiku BO3HUKHOBEHUS 1apBUHU3MA. JKU3HB
U Hay4Has aesaTesbHoCTh Y. /lapBuHa.

JBuxyme cunbl dBoonMM  BuAoB 1o Y. JlapBuHy (BBICOKass HMHTEHCHUBHOCTD
pPa3MHOXXEHMST OpraHHW3MOB, HACJIEJCTBEHHAs W3MEHYMBOCTb, Ooppba 3a CyllEeCTBOBaHHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBINA 0TOOD).

Odopmiierne cuaTeTndeckoi Teopuu 3Bororuu (CTD). HeliTpanbHas Teopust 3BOJIIOIHH.
CoBpeMeHHas IBOJIIOIMOHHAST OWOJIOTHsI. 3HAYSHUE SBOJIIOIIMOHHOW TEOpUU B (POPMUPOBAHUU
€CTEeCTBEHHO-HAYYHON KapTHHBI MUpA.

JeMoHcTpanun

Hoptpets: Apuctrotens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. KioBswe,
Y. Hapsun, C. C. UetBepukos, U. . llImansraysen, x. Xonnein, . K. benses.

Tabmuusl u cxeMbl: «Cuctema xuBoil mpupossl (o K. JIlunuew)y», «JlecTHua KuUBBIX
cymecTB (1o Jlamapky)», «MexaHu3M GopMUPOBAHUS IPUCTIOCOOJICHUH Y PACTEHUH W )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapiipyra nyremectsus Y. Jlapsunay, «Haxonku Y. Jlapunay,
«DopMbI 60pBOEI 3a cymiecTBOBaHHEY, «[lopoabl Tomyodeit», «MHOToOOpa3ue KyJIbTYpHBIX (hopM
KamycTb», «llopoapl JOMAamIHUX KHUBOTHBIX», «(Cxema o00pa3oBaHHs HOBBIX BHJIOB (IO
Y. lapBuny)», «CxemMa COOTHOIIEHHUS IBIKYIIMX CHUJ HBONIONUNY», «OCHOBHBIE IMOJOKEHUS
CUHTETUYECKON TEOPUHU IBOJIIOLIUNY.

Tema 2. MuUKpo3BOIIOIUSA U €€ Pe3yJIbTaThl

[Momynsiumst kak »yeMeHTapHas eAuHHULA SBOMIONUH. COBpEeMEHHbIE METOJIbl OLIEHKU
TeHETUYECKOT0 pa3Ho00pas3us U CTPYKTYphI Momynannii. I3sMeHeHnne reHo(oHa MOMyJIsLUT KaK
3JIEMEHTAapHOE HBOJIIOIMOHHOE SIBJICHWE. 3aKOH TeHeThYeckoro paBHoBecus JIxk. Xapau,
B. Baiin6epra.

OnemenTapHble (DaKTOphl (IBMXKYIME CHIIBI) SBOJIOUMH. MyTalMOHHBIA HpoIiecce.
KomOunatuBHas n”3MEeHUYUBOCTS. [peiid reHoB — ciaydaiiHbIe HeHANPaBIEHHbBIC H3MEHEHHS YaCTOT
ameneit B nmomymanuax. D¢ dekt ocHoBarens. dghgexm Oymouiiounoco copaviuika. CHudiceHue
2EHeMUYeCK020 pazHooopasus. npuyunsl u cieocmsus. Ilposenenue s¢ppexma opetigpa eenos 6
oonvuwux u  manvix  nonyaayusx. Murpaumu.  M3onsamus  momymAuuii: - reorpaduueckas
(mpocTpaHcTBEHHas ), OMojoruuecKas (pernpoyKTUBHas).

EctectBennblii 0TOOp — Hampamisitoluid gaktop sBomonuu. DopMbl €CTECTBEHHOIO
oTOOpa: JIBMKYIIMH, CTAaOMIM3UPYIOIIMNA, paspbiBaromuil (qu3pyntuBHbIi). [lomoBoit or6op.
Bo3HUKHOBEHNE U 3BOJIONHNS COLUAIBHOTO NOBEAECHUS KUBOTHBIX.



[TpHucroco0IeHHOCTh OPraHU3MOB KaK pPe3yabTaT MHUKPO3BOJIIONUU. BO3HUKHOBEHHUE
npucnocoOaeHuit y opranu3zMoB. ApoMopdo3sl i uanoagantTanuu. [Ipumeps! mpucnocooneHui y
OpraHu3mMoB: Mopdosiorudeckue, (HU3NOIOTHIECKHNE, OHOXUMUYECKHE, IIOBEJICHUYCCKUE.
OTHOCHUTENBLHOCTD HpI/ICHOCO6JIeHHOCTI/I OpTraHU3MOB.

Bun, ero xpurepun u cTpykTtypa. BumooOpa3oBaHue kak pe3yiabTaT MUKPOIBOJIIOLUU.
WMzomsiust —  kimoueBoil  akTtop BHUmooOpazoBanus. Ilytu u crmocoObl BHA00Opa30BaHUS:
alonarpudeckoe (reorpaduueckoe), CUMMOATPUUYECKOE (IKOJOTHYECKOE), «MTHOBEHHOE)»
(monmurmonn3anus, THOpuau3anys). MUTeTbHOCTh YBOIOIMOHHBIX MPOIECCOB.

Mexanuszmbl (opMUPOBaHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponbp  5BONIOIIMOHHON OWONOTMUM B pa3pabOTKe HAYYHBIX METOJOB COXpPaHEHUS
O0nopa3HooOpasusi. MUKPOIBOIIONUS W KOIBOJIOIUS IMApa3sUTOB M HMX XO035€B. MeXaHH3MbI
(hopMUPOBaHHS YCTOWYMBOCTH K aHTHOUOTHKAM U CTIOCOOBI OOPHOBI ¢ HEH.

JdeMoHcTpanun
Hoprpertst: C. C. YerBepukos, 3. Maiip.

Tabnuiel U cxembl: «MyTallMOHHAS U3MEHUNUBOCTBY, «[lomynsironHas cTpyKTypa BUIa»,
«CxemMa mposiBIeHMs 3akoHa Xapau—BaiiHOepra», «/IBHKyliMe CHIJIBI  3BOJIIOLIMNY,
«OKoNoTUYeCcKass HU3OJSAIMS TMOMYJIANUA ceBaHCKON Qopenny», «l'eorpaduueckas H30IAIUSL
JUCTBEHHHUIIBI CUOUPCKOMN M JIMCTBEHHUIIBI JTaypckoity, «llomynsiiiuoHHbBIE BOJHBI YHCICHHOCTH
XHUIIHUKOB U KepTB», «(Cxema [EHCTBUS E€CTECTBEHHOTO O0TOOpa», «Popmbl OOpbOBI 3a
CYIIECTBOBAHHUE Y, «MBaycTpuanbHbIi MEJAHU3M, «OKuBble HACKOTIAEMBIEY,
«ITokpoBHUTENBCTBEHHAs! OKpacka XKUBOTHBIX», «lIpenymnpexknaromas okKpacka MKUBOTHBIXY,
«Duznonornueckue agantanuuy, «IIpucmocobIeHHOCTh OpraHU3MOB U €€ OTHOCHUTEIBLHOCTHY,
«Kpurepun Buna», «Bunsl-noitnuku», «CTpykTypa Buma B mnpupoae», «CrocoObl
BHUI000pa3oBanus», «l'eorpadmyueckoe  BumooOpa3oBaHWE TPEX  BHIOB  JIAHIBIIICHY,
«JKoNoruyeckoe BUI000pa3oBaHue BUAOB cuUHUI», «[lomumiouasl pacrenuit», «KamycTHO-
PEeACYHBIN THOPUIY.

ObopynoBanue: repbapuyl pacTEHUM, KOJUICKIIMA HACEKOMBIX, Yydesa MTHUIl U 3Bepel ¢
MpPUMEPAMHU Pa3IMYHBIX MPUCIIOCOOJICHUH, Yydelia NMTHUIl U 3Bepeil pasHbIX BHIOB, repOapuu
pacteHuii OJIM3KUX BUIO0B, 00pa30BABIINXCS PA3IUYHBIMUA CIIOCOOAMH.

JlaGopaTopHas pa6ora «BbIsgBIeHIE H3MEHYMBOCTH y 0COOEH OJTHOTO BUAAY.

JlabopaTopnass pa6ora «[IpucnocobneHuss OpraHU3MOB U WX OTHOCHUTENbHAS
11e7IeCO00Pa3HOCThY.

JlabopaTopHasi padora «CpaBHEHHE BUA0B 10 MOPPOJIOTHIECKOMY KPUTEPHUIO».
Tema 3. Maxkpo3BoJronus 1 eé pe3yabTaThl

Meroabsl u3ydeHHss Makpo3BoJonuHu. [lameoHToNOrMUecKue METONbl  M3YUEHHsS
sBoonin. [lepexonnbie popmbl U PUIIOreHETHYECKUE PSAbI OPraHU3MOB.

buoreorpaduueckue meronbl wuzydeHus osBomonuu. CpaBHeHue Gaopel U (ayHbI
MaTEepUKOB U OCTPOBOB. bruoreorpaduyeckue odnactu 3emnu. BUabl-5HIEMUKN U PETUKTHL.



DOMOpPHOIOrMYECKHEe U CPaBHUTEIbHO-MOP(OIOrHYeCKHEe METOJIbl M3YUYEHHUS HBOJIOLIUU.
I'eneTnueckne MeXaHHW3MBbl 3BOJIOLMU OHTOTE€HE3a M IOSBIECHMS DBOJIOLMOHHBIX HOBILECTB.
['omonornuHele ¥ aHanOru4yHbIe OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYIsIpHO-
TeHETUYECKHe, OHOXMMHUYECKHMEe U  MaTeMaTW4eCKHe METOAbl  H3YYeHHUs  SBOJIOLUHU.
I'omonornunsie rensl. COBpeMeHHbIE METO/IbI TIOCTPOCHUS (PHIIOT€HETUYECKUX JIePEBLEB.

XpOMOCOMHBIG MyTalliy 1 5BOJIIOLIUA T'CHOMOB.

OOmue  3aKOHOMEpPHOCTH  (MpaBWiIA)  3BOJIOUUU. [lpunyun  cmenvl  yHKYUL.
HeoOpaTuMocTh SBOIIONIUMHI. AanTUBHAS paauanus. HepaBHOMEPHOCTh TEMITOB YBOJIOIUH.

JleMoHCcTpanun
Hoptpertst: K. M. Bbap, A. O. Kosanesckuii, @. Mromiep, 3. ['ekkens.

Tabmuiel v cxeMbl: «DUITOTEHETUIESCKHUH PSJT JTOMAIN», KAPXEONTEPUKC)», «3BEPO3yObIe
smepb», «Creronedans», «Punnodurtey, «CemMeHHbIE MAMOPOTHUKHY, «buoreorpadudeckue
30HBI 3emuny», «/lpeiid koHTHHEHTOB», «PenmukThl», «HavanbpHble cTaguu SMOPHMOHAIBHOTO
pPa3BUTHS TO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOTMUHbIE U aHAJIOTMYHbBIE OpraHbDy, «PyaTuMeHThbI»,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpHI YEJIOBEKAa W IIMMIAaH3e», «[JlaBHbIE HaIpaBICHUS
IBONTIOIIMNY, «O01IHe 3aKOHOMEPHOCTH YBOJIFOIIUM.

O6ODVI[OB3HI/IGZ KOJIJICKIIHUH, rep6apI/H/I, MYJEIKHM HUCKOIMTACMbIX OCTATKOB OPraHU3MOB,
MYJISKU TOMOJIOTHUYHBIX, aHAJIOTMYHBIX, PYAUMCHTAPHBIX OPraHOB M aTaBU3MOB, KOJUICKIHWH
HAaCCKOMBIX.

Tema 4. IlponcxoxkaeHue U pa3sBUTHE KU3HU HA 3eMuie

Hayunble rumores3bl NpPOMCXOKIEHUS JKU3HM Ha 3emie. AOHOreHe3 M IMaHCIEPMHUS.
JloHay4HbIe NPEACTABICHUS O 3apOXKICHUM >KU3HU (KpealuoHu3M). ['umore3a MOCTOSHHOTO
caMo3apoxXkIeHUs KU3HU U e€ onpoBepkeHue onbitamu @. Penu, JI. Cnannanuanuy, JI. [lactepa.
[IponcxosxaeHne >KU3HU ¥ acTpOOHOIIOTHsl.

OcHOBHBIE 3TaIbl HEOpraHuyeckoi sBosonuu. [lnanerapuas (reosoruyeckas) SBOJIOLUS.
Xumuyeckasi 3BOJIIOLMS. AOUOTEHHBIH CHHTE3 OPraHWYEeCKUX BEIIECTB W3 HEOPraHUYECKHX.
OmnpiT C. Muniepa u I'. FOpu. O6pazoBanue noiauMepoB U3 MoHOMepoB. KoariepBaTHas runoresa
A. W.Omapuna, rumorteza mnepBudyHoro OynaboHa JIk. XomnaeitHa, TeHETHYECKas THUIIOTE3a
I'. Ménnepa. Pu6o3umbr (T.Yex) u rumoresa «mupa PHK» VY. I'mnGepra. dopmupoBanue
MeMOpaH ¥ BOZHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnun u meroabl e€ wu3ydeHus. lckomaemble OpraHMYECKHE OCTATKH.
I'eoxpononoruss u e€ wmeroabl. OrTHocuTenpHass W aOCOJIIOTHAsE  T'€OXPOHOJIOTHSL.
['eoxpoHONOrNYecKast mKaia: Y0HbI, IPbl, IEPHOJBI, SITOXH.

HavanbHble 3Tanel opranndeckor 3Bosirouuu. [losBIeHNE U SBOTIOLUS MEPBBIX KIETOK.
OBosonusl MeTtabonn3Ma. Bo3HUKHOBEHHE TepBbIX dKocucTeM. COBpeMEHHBIE MHUKPOOHBIC
OMOTUIEHKM Kak aHajor TepBeIXx Ha 3emse coodmiectB. Crtpomaronutsl. [IpokapuoTsl u
SYKApUOTHI.

[Ipoucxoxnenue sykapuoT (CUMOHOTreHe3). DBOIIOIMOHHOE MPOUCXOXKICHHE BHPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHWE  OCHOBHBIX  TPYIIII
MHOTOKJICTOYHBIX OPTaHU3MOB.



OcCHOBHBIE 3Tallbl SBOJIOIUM BBICHIMX pacTeHUid. OCHOBHBIE apoMOp¢O3bl PACTEHUH.
Brixon pactennii Ha cymry. [losiBieHne criopoBbIX pacTeHUI U 3aBOeBaHUE UMU CyIIH. CeMEHHbIE
pactenus. [IpoucxoxxieHue NBETKOBBIX PACTECHHUIA.

OcHOBHBIE 3Tambl ABOJIONUUA >KMUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bl >KMBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX THUIOB. [lepBbie XOpI0OBBIC
KHUBOTHBIC. JKH3HBb B BOJIC. DBOFOIMS TTO3BOHOYHBIX. [IponcxoxaeHne aMGuOUit M penTHITHNA.
[Ipoucxoxaenne MiaexkonuTammux u nOTUll. [lpuHnun xmrodeBoro apomopdosza. OcBoeHue
0€CI03BOHOYHBIMHU 1 TTO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3zButue u3HM HA 3eMIile TIO ApaM | MEePUoIaM: apXeil, MpoTepo30H, maneo3ou, Me3030M,
KaitHo301. O011as XapakTeprcTUKa KIIMMaTa U reojiorndeckux mporeccon. [losiBnenue u pacuser
XapaKTEepHBIX OPTraHU3MOB. YTJe0Opa3oBaHHE: €r0 YCIOBHUS M BJIMSHUE Ha Ta30BbIA COCTaB
aTMOC(epBI.

MaccoBble BBIMUPaHUS — 3KOJOIMUECKHE KpU3UChl Ipouutoro. IlpuunHel u cieactsus
MaccoBbIX BbIMHpaHuil. COBpEMEHHBIM 3KOJIOTMYECKH KpHU3HC, ero ocobeHHocTu. IIpobiema
COXpaHeHMs OMopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHas cucTeMa opraHuyeckoro mupa. [lpuHiunel kiaccudukan OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdemoncTpanuu

Hoprtpetsl: ®. Penu, JI. Cnannannanu, JI. [lactep, WM. W. MeunukoB, A. W. Omapumn,
Jx. Xonneitn, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmuust u cxeMbl: «Cxema onbita @. Penny», «Cxema onbita JI. [Tactepa mo uzydenuro
camo3apoxxaeHusi xuzHu», «Cxema omnbiTa C. Mmwuiepa, I'. FOpu», «39Tanbl HeopraHu4ecKoi
sBotouny, «I'eoxpoHonoruueckas mikaina», «HauaabHble 3Tanbl OPraHUYECKON 3BOJIIOILIUNY,
«CxeMa 00pa3oBaHMsI IYKapHOT IMyTEM cuMOnoreHe3ay, «Crucrema suUBoM npuposl», «CTpoeHue
BHUpyca», «ApoMopdo3bl pacteHuit»y, «PuHHOMUTH, «OIHOKIETOYHBIE  BOJOPOCIHY,
«MHoOrokneTounsle BoAopocin», «Mxwu», «llanopotHukn», «l'onoceMeHHbIE paCTEHUS,
«Opranbl I1BETKOBBIX pacTeHHiI», «CxeMa pa3BUTUS >KMBOTHOTO MHpPa», «ApoMopho3bl
KUBOTHBIX», «lIpocreitmne», «Kumeunononoctueiey, «llmockue yepBu», «HI€eHUCTOHOTHEY,
«Pr10BI», «3emHOBOAHBIEY, «[Ipecmbikarommecsy», «IItuipy, «Muekonurarommue», «Pa3BuTte
JKU3HU B apXxeuckoul spey», «Pa3BuTue XU3HM B MPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HU B
N1aJIC030MCKOM 3pey, «Pa3BUTHE )KU3HU B ME3030MCKOM 3pey, «Pa3BuTHe )KU3HU B KAHHO30MCKON
ape», «CoBpeMEHHass CUCTEMA OPTaHUYECKOIO0 MUPay.

O6ODVI[OB3HI/I€Z rep6apI/H/I paCTeHI/Ifl PA3JIMYIHBIX OTHACJIOB, KOJUICKIIMKM HACCKOMBIX,
BJIQAKHBIC TMIPCIapaThbl XWUBOTHBIX, PAKOBHHBI MOJUJIFOCKOB, KOJIJICKIUWU HWIJIOKOXKHX, CKCJICTHI
IIO3BOHOYHBIX JXHMBOTHBLIX, 4Yy4dCJia IITHL[ H 3Bepeﬁ, KOJIJICKIOIHUH OKaMeHeHOCTeﬁ, ITOJIC3HBIX
HNCKOITAaCMBbIX, MYJIS?)KH OPraHUYCCKHUX OCTATKOB OPraHU3MOB.

BupryanbHas snabopatopuasi padora «MonenupoBanue oneitoB Mumepa—tOpu no
U3Y4EHHIO Aa0MOT€HHOT0 CUHTE3a OPraHMYECKUX COCAMHEHUH B IEPBUYHOM aTMochepe».

Jlabopatopuasi pabora «/I3ydeHre M ONHCAHME HMCKONAEMBIX OCTAaTKOB JIPEBHUX
OpPTaHU3MOBY.



IMpakTuyeckass padora «/3yueHne o0coOEHHOCTEM CTPOEHUS PACTEHHH pa3HbBIX
OTJIEJIOBY.

IMpakTHyeckas padora «3yueHue 0cOOEHHOCTEH CTPOSHUS MTO3BOHOYHBIX )KUBOTHBIX).
Tema 5. IlpoucxoxaeHue yejgoBeKa — AaHTPOINOTreHe3
Pasnensl u 3agaun aHTpONoa0ruU. MeTo/1bl aHTPOIIOJIOTUH.

CraHOBJICHHE Hp@}lCTaBHGHI/Iﬁ O IMPOUCXOXKACHUN YCIIOBCKA. Penurnosnsie BO33pCHUS.
COBpCMeHHBIe HAaYYHBIC TCOPHUHU.

CxoncTBo uenoBeka ¢ KUBOTHBIMH. CHCTEeMAaTH4YECKOE TMOJIOKEHHE 4YeJIOBEKa.
CBuzeTenbcTBA CXOJACTBA YEJIOBEKAa C IKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOrHIECKHe,
sMOpuosiornyeckue, (HU3NO0JIOro-OMOXUMHUECKHe, MoBefeHueckne. OTauuus YenoBeKa OT
KUBOTHBIX. [IpAMOX0K/IeHHEe M KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE TOJI0BHOTO
MO3ra ¥ BTOPOW CUTHAJIbHOM CHCTEMBI.

JBuwxyme  cuiabl  (pakTophel)  aHTpOMOreHe3a:  OWOJIIOTUYECKHE,  COIHUANbHBIC.
CooTHolieHrne OMOIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOTIOT€HE3E.

OcHOBHBIE CTaIuU aHTpoIoreHe3a. Pannue uenoBekooOpas3Hbie 00e3bsHbI (IIPOKOHCYJIBI)
U paHHHUE MOHTU/bI — O0IME PEAKH YEeTI0BEKOOOPa3HbIX 00€3bsSH U JII0AEeH. ABCTPATONUTEKH —
JBYHOTHE IpeAKH JIIoAci. YenoBek ymenbli, IEepBble U3rOTOBICHUsS Opyaui Tpyaa. Yenosek
MPSMOXOJIAIINNA U TIEPBBIA BBIXOJ JIFOACH 3a mpenenbl Adpuku. YenoBek reinenboeprckui —
00K peIOK HeaHIEPTAIBCKOTO YEIOBEKa U YeJIOBEKa pa3yMHOro. YeloBek HeaHaepTalbCKUuit
KaK BUJ JIIOJCH XOJIONHOTO KiaMMara. YenoBeK pa3yMHbI COBPEMEHHOIO THUIIA, JIEHUCOBCKUMN
YeJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npeaenamu Adpuku. [laneoreneTuka u najaeoreHOMHUKA.

DBOJIIOLIUST COBPEMEHHOT0 4YesioBeKa. EcTecTBeHHBI OTOOp B MOMYJSIMAX YEJIOBEKa.
Myrtannonsslii npornecc u noaumopdusm. [lonyasuoHHbIE BOIHBI, peiid reHoB, MUTpaLUs U
«3¢deKT 0OCHOBATEINS» B MOMYJISLUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bonbiime packl: eBporeouHas (eBpa3uiickas),
aBCTpaJO-HErpouIHAs (IKBATOpHAJIbHAS), MOHTOJIOWIHAs (a3MaTCKO-aMepUKaHCKast). Bpems u
NyTH pacceleHusi uejoBeka N0 IulaHere. EauHCTBO 4enoBeueckux pac. Hayunas
HECOCTOSTENBHOCTh pacu3Ma. [IpucnocobieHHOCTh YesloBeKa K pa3HbIM YCIOBHUSIM OKPYKaromIeH
cpenbl. Bnusiaue reorpadudeckoit cpeasl u apeida reHoB Ha MOPQOIOTUI0 U (HU3HOIOTHIO
YyeJioBeKa.

MexauciurimHapabple  MeToAbl B (pu3nyeckod (OMOJIOTMYECKON) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASI ~ @HTPOMOJIOTUA M MAJCOAHTPOMNOJIOTHS]  YEJIOBEUYECKUX  MOMYJISLHUU.
buocouuaneHple  uccienoBaHWS — NpUPOAbI  ueroBeka.  MccienoBaHue — KORBOJIOLMU
OHMOJIOTUYECKOT0 U COLMATBHOTO B YEIIOBEKE.

JdemoHcTpanuu
Hoptpetst: Y. lapsun, JI. Jluku, A. . Porunckuit, M. M. I'epacumos.
Tabnumbel  u cxembl: «MeToasl  aHTpomosiorun», «['0JIOBHOW  MO3r  4enoBeKay,

<<I’ICHOBCKOO6p33HLIC O663BHHBI», «CxkeleT 4ejloBeKa U CKENET HIMMITIaH3EC), ((PYIlI/IMCHTBI n
aTaBHU3MBbID», ((HBI/I)KYI]_[I/IG CHUJIBI  aHTPOIIOI'CHE3ay, <<3BOJ’IIOHI/IOHHOG APEBO  YCJIOBCKa»,




«ABcTpanonuTer», «UenmoBek ymenbiity, «UernoBek MpsIMOXOIsniiy, «JIeHUCOBCKUIA YeTOBEK»
«Heannepraneup», «KpomanboHib», «lIpeaku dvenoBeka», «ITambl 3BOJIOLUHN YEIOBEKAY,
«Pacsl yenoBekay.

OOopynoBaHue: MyJISKA OKaMEHEIIOCTEH, MPeIMETOB MaTePUATBHON KYJIbTYPHI IPEIKOB
YesoBeka, penpoaykiuu (pororpadun) KapTuH ¢ MUGPOIOTHIECKUMU U ONOJIEHCKUMHU CIOKETaMU
MIPOUCXOXKACHUST YelloBeKa, (GoTorpad)mi HAXOJOK HMCKOMAEMBIX OCTATKOB YENIOBEKA, CKEJeT
YesoBeKa, MOJIeNb ueperna 4YeloBeKa W ueperna LIMMIIaH3€, MOJAENIb KUCTH YelloBeKa M KUCTU
MIMMIIaH3€, MOJIENIN TOpCa MPEAKOB YEIOBEKA.

JlaGopaTopHasi padora «/3ydeHne OCOOCHHOCTEH CTpPOEHHsI CKejleTa 4YeloBeKa,
CBSI3aHHBIX C IPSAMOXOKICHUEM.

HpaKTl/l‘leCKaﬂ paﬁoTa «I/I3yqu1/Ie OKOJIOTHYCCKHX az[anTauHﬁ YCIIOBEKa».

Tema 6. Dxkosormss — Hayka O B3aHUMOOTHOUIIEHHSIX OPraHu3sMoOB H
HAJOPraHU3MEHHBIX CHCTEM € OKpY KaloLen cpeaoi

3apoxaeHue W pa3BuTHe HKojoruu B Tpyaax A. I'ymGonsara, K. @. Pymse, H.
A. CesepuioBa, . I'ekkensi, A. Ternciu, B. H. CykauéBa. Paznensr u 3amaun sxonoruu. Csi3b
9KOJIOTMH € APYTUMHU HayKaMH.

Mertonb! 3konoruu. ITonesbie HaOMIOAEHUS. DKCIEPUMEHTHI B 3KOJIOTMU: IPUPOAHBIE U
nabopaTtopHble. MoieupoBaHue B 3KOJOTHH. MOHUTOPUHT OKPYXKAIOIIEH Cpeibl: JTOKaIbHBIH,
PETHOHANIBHBIN U TTI00ATBHBIA.

3HaueHUE HKOJIOTMYECKUX 3HAHMM IS 4eJIOBEKa. DKOJIOTMYECKOE MHUPOBO33PEHHUE Kak
OCHOBAa CBA3CH 4YeyoBeuecTBa € MNpUponod. POpMHUpOBaHUE DSKOJOTHYECKOW KYIBTYPBl M
9KOJIOTMYECKON TPAMOTHOCTH HACEJICHHUS.

JeMoHcTpanun

Hoptpetsr: A. 'ym6omsar, K. @. Pynse, H. A. CeBepuos, J. I'ekkens, A. Tencnu, B.
H. Cyxaués.

Tabnuuel u cxembl: «Pa3aensl skogorum», «MeTobl SKoJIoruny, «Cxema MOHUTOPUHTA
OKPYKaIOIIEH CpeabD».

JlabopaTtopHasi padora «/3ydeHre METO0B YKOJIOTHYECKUX HUCCIIEIOBAHUID.
Tema 7. Opranusmsl u cpefa o0UTaHUS

Okonorndyeckne (akTopel M 3aKOHOMEpPHOCTHM MX JeiictBus. Kiaccudukarms
9KOJIOTMUECKUX  (akTopoB:  abuoThyeckue, OuOTHUECKHE, aHTpomnoreHuole. OOmue
3aKOHOMEPHOCTH JEUCTBUs dKoyornueckux ¢akropos. IIpaBuno munumyma (K. Hlnpenrens,
1O. JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

AbuoTtnueckue GpakTopbl. CBET Kak 3KoJIOrHuecKuil paxTop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEeKTpa Ha OpPraHU3Mbl. DKOJIOTMYECKHE TIpYIIbl PACTeHUH U JKUBOTHBIX I10
OTHOIIEHUIO K cBeTy. CUTrHalibHas posib cBeTa. DoToneproausm.



Temmepatypa kak skosiorudeckuii daktop. [lelicTBue TemmepaTrypbl Ha OpTraHH3MBI.
[oiikunoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocts kak sxonmorudeckuit gakrtop. [Ipucnocobnenus pacteHuil K MoAaep KaHUIO
BojgHOTO Oananca. Kiaccudukammst pacteHuid 1Mo OTHOIIEHUI0 K Boje. [IpucmocoOneHus
YKUBOTHBIX K U3MEHEHUIO BOJTHOTO PEXKUMA.

Cpenbl oOuTaHMsI OPraHMW3MOB: BOJHAs, HA3€MHO-BO3/AYIIHAs, MOYBEHHAs, TNTyOWHHAas
MOATIOYBEHHAs, BHYTpHOpraHu3MeHHas. DOU3MKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOUTaHUS
opranu3moB. [IprcrnocoOnaeHust OpraHu3MoB K ’KU3HU B PA3HBIX Cpe/iax.

buonornueckue putMmbl. BHeninue u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOJIMYHBIE PUTMBI.
[prcnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHUNA KHU3HH.

Kuznennsie popmel opranu3mos. [lonarue o xu3HeHHOU Gopme. KuzHeHHbIE (HOpPMBI
pacTeHuil: NepeBbs, KYCTapHHKH, KYCTAapHHYKH, MHOTOJICTHHWE TpaBbl, OJHOJICTHHE TpPAaBHI.
XKuznenuole (GOpMbI IKHUBOTHBIX: THIPOOHMOHTHI, T€OOHMOHTHI, a’3pOOHOHTHL. (OCOOEHHOCTH
CTpOCHHsI M 00pa3a KU3HHU.

buotnueckue Qaktopel. Buabl OMOTHYECKHMX  B3aUMOJEWCTBUN: KOHKYpPEHIIWS,
XMIHUYECTBO, cUMOMO03 U ero ¢opmel. [lapazutusm, kooneparys, MyTyaanu3M, KOMMEHCAIN3M
(kBapTHpaHTCTBO,  HaxyieOHM4ecTBO). Herpoduueckue  B3aumonelcTBusi  (TONUYECKHE,
¢dopuueckue, ¢padbpuueckue). 3HaueHHE OMOTHYECKHUX B3aUMOJAEHCTBHM ISl CYIIECTBOBAHHUS
OpraHu3MoB B cpejie oouTanus. [IpuHINI KOHKYPEHTHOI'O UCKITIOUEHUSI.

JleMoHCcTpanuu

Tabauupl U cxembl: «IKoJoruueckue (HpakToper», «CBETOBOM CHEKTPY», «IKOJIOTHUECKUE
TPYMIbI )KUBOTHBIX 0 OTHOLICHHUIO K CBETY», « T eIIOKpOBHBIE )KUBOTHBIEY, «X0JI0JHOKPOBHBIE
KUBOTHBIEY», «DU3HOJOTMYECKUE aJaNTalliyd >KUBOTHBIX», «Cpeabl OOWTaHUS OpPTraHU3MOBY,
«buonoruueckue puT™Mbly, «KusHnennsle GopMbl pacTeHuin», «KuzneHHble POPMBI KUBOTHBIXY,
«OQKocHucTeEMa MIMPOKOIMCTBEHHOIO Jieca», «IDKOCUCTEMA XBOMHOro Jiecay, «llemu nurtanusy,
«XuauaectBoy, «llapazutuzmy», «Konkypenuus», «CumoOnosy», «KommeHcanuzm.

ObopynoBanue: repbapul pacTEHUH € IHKUBOTHBIX, IPHUCIOCOOJEHHBIX K BIUSHUIO
pa3IMYHBIX  JKOJIOTUYECKHX  (AKTOpOB, TepOapuul  CBETONIOOMBBIX, TEHENOOMBBIX U
TEHEBBIHOCIIMBBIX PACTEHHI, CBETONIOOWBBIC, TEHENIOOWBBIC M TCHEBBIHOCIWBBIE KOMHATHBIC
pactenusi, repObapuu U KOJJICKIIUH TETI0MI00UBBIX, 3MMOCTOMKHX, MOPO30YCTONYMBBIX PACTEHUH,
gy4yejga TTUIl U 3BEpeH, repdapuu pacTeHWid, OTHOCAIIMXCS K rurpoduram, kcepoduram,
Me30(HuTaM, KOMHATHBIE PACTEHUS TAHHBIX TPYII, KOJUICKIIHH KHUBOTHBIX, OOUTAIONINX B PA3HBIX
cpenax, repOapuM © KOJUICKIIMM PACTEHWH W JKABOTHBIX, OOJAJAlOIIUX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBHW JKU3HH, TepOapuu M KOJUICKIUHU
pacTeHUi M KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJUICKIIMU KUBOTHBIX, YIaCTBYIOIIUX B
Pa3IMYHBIX OMOTHYECKUX B3aUMOICHCTBHSAX.

JlaGopaTopHas pa6ora «BbIsgBIeHHE IPUCTIOCOOICHUI OPIraHU3MOB K BIUSTHUIO CBETa.

JlabopaTopHasi padora «BbisBieHHE TPHUCTIOCOOJICHUM OpPraHM3MOB K  BIUSHHUIO
TEMITePATypPhD».

JlabopaTopHast pa6ora «AHaTOMHYECKHE OCOOEHHOCTH pPACTEHUH U3 pa3HbIX MECT
OoOUTaHUY.



Tema 8. Jxonorust BUA0B U MONMYJISALUIM

DKOJIOTUYECKUE XapaKTepUCTUKU nonyasiuuu. [lomymsus kak Ononoruyeckas CUCTEMA.
Ponp HeogHOpOAHOCTH cpelibl, (PU3NYECKUX OapbepoB U OCOOCHHOCTEH OMOJIOTMM BHJIOB B
(hopMHUPOBAHUU TPOCTPAHCTBEHHOMN CTPYKTYpPHI MOMYJIsIHil. OCHOBHBIE ITOKA3aTEIU MOMYJISLUU:
YUCJIEHHOCTb, IIJIOTHOCTb, BO3pacTHas M II0JOBAas CTPYKTYypa, POXKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIMSL.

Oxojyoruyeckas CTpykTypa nomyisinuu. OlleHKa 4YMCIEHHOCTH Momynsauuu. {uHamuka
NONyJAIUK U e€ peryisiuusa. buotuueckuil noreHuuan nomynsaunyd. MoaenupoBaHue TMHAMUKH
nonymsiiuu. KpuBbele pocta uunciaeHHOCTH mnonyisiuuu. Kpuble BbDkuBaHMS. Perymsus
YUCICHHOCTH TMOMYJSIIUNA: poiib (aKTOPOB, 3aBUCSIIUX M HE 3aBUCALIMX OT IJIOTHOCTH.
DKojorudeckue crpareruu Buaos (r- u K-crparerun).

[lonsitue 00 »sKojOTrMYEcKOW HuUmIe BUJa. MectooOutanue. MHOromepHass MOJEib
skosiornyeckot Humm /.M. Xarunncona. Pazmepsl skonornyeckoid Humm. [loTeHnmansHas u
peanu3oBaHHAsT HUIIIN.

Bun xak cucrema nomynsuuid. Apeansl BUIOB. BUIIBI M HMX KU3HEHHBIE CTpPATETHH.
DKOJIOTHYECKHE DKBUBAJICHTHI.

3aKOHOMepHOCTI/I IIOBCJACHHUA U MI/IFpaIII/Iﬁ JKUBOTHBIX. bHojormueckue WHBa3HU
YYXKCPOAHBIX BUJOB.

JdemoHcTpanuu

[optper: . . XaTynHCOH.

TaGauIIbl M CXeMBI: «DKOJIOTHIECKNE XapaKTePUCTUKH oMy suny, «[IpoctpancTBerHHas
CTpPYKTypa mnonyisuun», «Bo3pacTHble mnupamMuasl nomyasiauny, «CKOpocTh 3aceleHus

MOBEPXHOCTH 3€MJIM PA3JIMYHBIMU OpraHu3dMammu», «Mojaenb 3Koiorudeckod Humum JIK.
N. XarunHCcoHaY.

ObopynoBanue: repOapuu paCTCHUA, KOJJICKIIUHU KUBOTHBIX.

JlabopaTopHas padora «[IprucrnocoOneHus ceMsiH paCTeHHI K paCCEIICHUIOY.
Tema 9. DKoJI0ruga CO00IIECTB. DKOJOrHYeCKHUEe CHCTEMBbI.

CooOmiectBa opraHu3MoB. buoiieHo3 u ero cTpykrypa. CBsi3M MeXAy OpraHu3Mamu B
ouoreHo3se.

Okocucrema Kak oOTkpeitas cuctema (A. JIx. Tenciaun). PyHKUMOHAIbHBIE OJIOKH
OpraHU3MOB B HJKOCHCTEME: INPOJYLEHTbl, KOHCYMEHTBI, peAyleHThl. Tpodudeckue ypoBHHU.
Tpoduueckue nenu u cetu. Abuorndeckue 010Kku sKocucteM. [ToUuBBI M WIIBI B HKOCHCTEMAX.
KpyroBopot BelecTB 1 MOTOK SHEPTUU B IKOCHCTEME.

OcHOBHBIE [TOKa3aTeau SKOCUCTEMBI. brioMacca n npoayKuus. DK0JIOrHYECKUEe MUPaMUIbI
quces, 0MoMacchl U SHEPTUN.

Junamuxa 9KOCUCTNEM. Kamacmpodghuueckue nepecmpouKu.
@nykmyayuu. HanipaBieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKieccud. [lepBUYHBIC U



BTOpI/I'-IHBIe CYKIIGCCI/II/I n wux HpI/I‘—II/IHBI. AHTpOHOFeHHI)Ie BO3)I€IZCTBH$I Ha CYKHGCCI/II/I.
Knumakcnoe coobmiectBo. buopazHooOpasme M MOTHOTAa KPYyroBOpOTa BEIIECTB — OCHOBA
YCTOMYHUBOCTH COOOIIECTB.

[TpupoaHbie SKOCUCTEMBL. DKOCUCmEMbl 03ED U peK. DKocucmemvbl MOpeu U OKeaHos.
Oxocucmemvl myHOp, 1eco8, cmenetl, NyCmvlHb.

AHTpOHOFCHHBIe OKOCHUCTEMBI. AFpOSKOCI/ICTeMa. ArpoueH03. Pazauums MCXKOY
AHTPOIIOTCHHBIMHA U IIPUPOJHBIMU 5KOCUCTEMAMMU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['oposckas ¢uopa u dayHa.
CunaHTponu3amnus TopoAckod (dayHbl. buonormdyeckoe W  XO034MCTBEHHOE 3HAYCHUE
arpodKOCHCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMUPOBAHHUS  OCHOBHBIX  B3aWMOJCHMCTBUN  OpPraHU3MOB B
sKkocuctemax. Ponv kackaonoeo aggexma u 6ud08-30upukamopos (Kuouesvix 6udos) 6
@yHkyuonuposanuu sxocucmem. IlepeHOC YHEPTUN U BEIIECTB MEKIY CMEKHBIMU YKOCHCTEMaMH.
YCTOWYMBOCTh OPraHU3MOB, TOMYJNALMA M SKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX U
AHTPOIIOI€HHBIX BO3ECHCTBUM.

Mexanusmor  6030elicmeus  3a2pA3HEeHUll  pA3HbLIX MUNO08 HA  CYOOP2AHUIMEHHOM,
Op2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOLO2UYECKO20
HOPpMUPOBAHUSL AHMPONOSEHHO20 B030eticmeus. MeTol10I0Tis MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIOTE€HHBIX 3KOCHUCTEM.

JleMoHCcTpanuu
Hoptper: A. JIxx. Tencnu.

Tabauub! 1 cxembl: «CTpyKTypa OuolieHo3a», «IKocrcTeMa IMUPOKOIUCTBEHHOTO JIecay,
«JKocucTeMa XBOMHOTO Jeca», «DyHKIMOHAIbHBIE TPYMHNbl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemectB B dKocucteme», «llemum mnuTaHus (macTOWINHAs, JETPUTHAS),
«DKoyoruyecKkas nmupammja yucen», « IKoJoruueckasl nupammuaa 6uoMaccel», « IKoIoruueckast
nupamMuia dHepruny, «O0pazosanue 0onoray, «IlepBuunas cykueccus», «Boccranosnenue ieca
roclie moxkapa», « JKocuctemMa o3epay, « ArpoueHos», «KpyroBopor BemiecTB v OTOK SHEPTUU B
arporeHose», «lIpumepsl ypboakocuctem».

ObopynoBanue: repOapuu pacTeHUH, KOMJIEKIUA HACEKOMBIX, Uydyena NTHIl U 3BEpeid,
repbapuu KyIbTYPHBIX U JUKOPACTYIIUX PACTCHHM, aKBAPUYM KaK MOJEIIb SKOCHCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypoo3KOCUCTEMBIY.

JlaGopaTopHas pa6ora «/I3ydeHue pazHooOpa3usi MEIKUX MMOYBEHHBIX YWICHHUCTOHOTHX B
pa3HBIX SKOCHCTEMAX).

IKrekypens «IKCKypcHs B TUIIMYHBINA OuoreoneHos (B AyOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOOJbHBIM WM TOWMEHHBIH JTyT, 03€p0, 60JI0TO)».

IKCKypeusi «IKCKYpCHs B arpOIKOCHCTEMY (Ha T0JI€ WK B TETTTMYHOE XO3SHCTBO)».

Tema 10. buocdepa — rinodabHast IKOCUCTEMA



buocdepa — obmennanerapras obonouka 3eMiu, TNIe CYIIECTBYET WJIHM CYIIECTBOBAIA
*u3Hb. PazBuTHe npeacrasienuit o ouochepe B Tpynax 3. 3rocca. Yuenue B. U. Bepnaackoro o
ouocdepe. Ob6mactu 6nochepsr u e€ cocran. XKuBoe BemecTBo 6rochepsl U ero GyHKIIUH.

3aKOHOMEPHOCTHU CyllecTBOBaHMs Ouocheprl. OcodbeHHocTn 6Guochepsl Kak rio0arbHOMI
sKocucTeMbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTel Bemiects U
OMOTEOXMMHUYECKUE UKITBI (YTepo/a, a3ota). PUTMuaHOCTS siBJeHHi B Onocdepe.

3onankHOCTH OMOCchepbl. [lorsTue o 6mome. OCHOBHBIE OMOMBI CYIIH: TYH/pA, XBOHHBIE
jgeca, CMEIIaHHbIE U HIMPOKOJMCTBEHHBIE JIECa, CTENN, CaBaHHBI, IIyCTHIHH, TPOIIMYECKHUE JIECa,
BBICOKOTOPBsI. Kimumar, pacTUTEIbHBIN U )KUBOTHBI MUP OMOMOB CYIITH.

Ctpykrypa W (GYHKIUS S>KUBBIX CHCTEM, OIICHKAa WX PECYpCHOrO IOTCHIHAlA |
OouochepHbIX QYHKITUH.

JeMoHcTpanun

Hoptpertsr: B. . Bepnanckwii, 3. 3rocc.

Tabauue u cxeMsl: «I'eoctepsr 3emmm», «KpyroBopoT azora B npupoae», «Kpyrosopor
yriaepoaa B nmpupone», «Kpyrosopor kuciaopona B npupone», «KpyroBopor BoIbl B IPUPOACY,

«OcHoBHBIE OMOMBI cyIny, «KnumaTtudeckue nosica 3emuuy, «Tyaapay, «Taitray, «Cmenanabi
necy, «lllupokonucTBeHHBIH ecy, «Ctenby, «CaBanHay, «IlycTbiHg», « Tponudeckuii gecy.

ObopynoBanue: repOapuy pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YestioBek M OKpYy:Kamomas cpeaa

DKOJOrMYecKre KpHU3UChl M MX MpUYMHBL. Bo3jgeilictBue uyenoBeka Ha Ouocdepy.
3arpsisHeHUE BO3AyIIHOM cpepl. OXpaHa Bo3ayxa. 3arpsi3HeHHe BOHOM cpeibl. OXpaHa BOJIHBIX
pecypcoB. Pa3pymienue nouBsl. OXxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHHe KinMara.

AHTpOIIOT€HHOE BO3JICUCTBUE HAa PACTUTENBHBIN W KUBOTHBIM Mup. OxpaHa
PacCTUTENBHOIO U KMBOTHOIO MHpa. OCHOBHBIE MIPUHLMIIBI OXpaHbl NpUpoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoanbie Tepputopuu (OOIIT). boranndeckne caapl ¥ 300JI0THYECKUE
MapKH.

OCHOBHBIE TPUHILIMIIBI YCTONYHUBOIO Pa3BUTHsI YEJIOBEUYECTBA U IPUPOJIbI. ParronansHoe
MPUPOJOTIONBL30BAaHUE M COXpaHEHHWE OMOJIOTHMYECKoro pasHooOpasus 3emum. OOmue
3aKOHOMEPHOCTH TJIO0ATBHBIX YKOJIOTHUECKUX KPU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpU3HCa
Y €T0 BEPOSITHBIE TIOCIICACTBUSI.

Pa3Butue METOJI0B MOHHUTOpPUHTA pa3BUTHSA OTIaCHBIX TEXHOTE€HHBIX
npoueccoB. Cucmemmobie uccnedo8aHus nepexooa K pecypcocbepezarouyeri u
KOHKYPeHmocnocoonou  sHepeemuxe. buonocuueckoe  pasmnoobpasue  u  buopecypcol.
Hayuonanvnvie ungopmayuonnsvie cucmemvl, obecnevusarowjue 00Cmyn K ungopmayuu no
COCMOSHUIO OMOENILHBIX 81008 U IKOcucmeM. OCHOBbI IKopeaburumayuu IKocucmem u cnocobos
O0pbObI ¢ bUonospescoenuamu. PeKoncmpyKyus MOPCKUX U HA3EMHbIX IKOCUCTEM.



JeMoHcTpanumn

Tabnuibl ¥ cXeMbl: «3arpsisHeHUE aTMocepbl», «3arps3HEHUE THAPOCHEPH»,
«3arps3HeHne no4Bbhy, «[lapHuKOBBIN ) PerT», «Oco00 oxXpaHseMble IPUPOIHBIE TEPPUTOPHI,
«Mogenu yrnpaBiasieMOro MUpPay.

Ob6opynoBanue: pororpaduu oxXpaHseMbIX pacTeHUH U )KUBOTHBIX KpacHo#t kauru Poccuiickoit
®enepannu, KpacHOW KHUTH peruoHa.

YYET PABOYEN TPOI'PAMMBbI BOCIIUTAHUSI

-yCTaHOBJICHHE JIOBEPUTENFHBIX OTHOLICHUH MEXIy IMeJarorndeckuM pabOTHUKOM H
00yJaroNUMHUCS, CIIOCOOCTBYIONMINX MO3UTUBHOMY BOCIPHUATHIO 00Yy4aromMMHUCS TPEOOBaHUHA U
POCKO MEeIarornyeckoro padoTHUKA, PUBICYCHUIO UX BHUMAHUS K 00CYX/1aeMOii Ha ypoKe
uH(pOpMallUY, aKTUBU3AIMM TI03HABATEIBHON JEATENBHOCTH; - MOOYXKACHHE OO0yJaromuxcs
coOMoIaTh Ha YpOKe OOIICTIPHHATHIE HOPMBI TOBEACHUS, NMpaBHia OOIIECHHUS CO CTAapLIIUMH
(mepgarormyeckuMu pabOTHUKAMH) U CBEPCTHUKAMH (OOYYaIOIIUMHKCS), TPUHITUIIBI YIeOHOU
JVCIUTUIMHBL ¥ CAMOOPTAaHU3AINH; - MPUBJICYCHUE BHUMAHUS OOYYarOIUXCsA K HEHHOCTHOMY
aCIeKTy M3y4aeMbIX Ha ypOKax SIBJICHH, opraHuzanus UX padoThl ¢ MOJTy4aeMON Ha ypoke
COLMAIIbHO 3HAYUMOW HWHQPOpPMalUel — WHUIMUPOBAHUE €€ OOCYKICHHS, BBICKA3bIBAHUSA
0oOy4alolMMHUCSl CBOETO MHEHHS MO €€ TMOBOAY, BBIPAOOTKHM CBOETO K HEW OTHOLICHHS; -
UCTIOJIb30BaHUE BOCIIUTATEIBHBIX BO3MOXKHOCTEH COZEpKaHUs YUeOHOro mpeaMera dvepes
JEMOHCTpAIMI0  OOYyYaroIUMCS MPUMEPOB OTBETCTBEHHOTO, T'PaKJAHCKOTO IOBEACHHUS,
MIPOSIBIICHUST YEJIOBEKOIOOUS U JOOPOCEPICYHOCTH, Yepe3 MOoJA00p COOTBETCTBYIOIINX TEKCTOB
JUISL YTEHUs, 3a7ad JJid pElIeHUs, MPOOJEMHBIX CHUTyallud JUisi OOCYXJEHHS B Kiacce;
MPUMEHEHHE Ha ypOKEe MHTEPAKTHBHBIX (OpM pabOTHl ¢ 00yYarOIIUMHUCS: WHTEIUICKTYaIbHBIX
UTp, CTUMYJIUPYIOIINX MO3HABATENFHYI0 MOTUBAILIUIO O0YYAIOIINXCS; TUCKYCCUN, KOTOPBIE 1al0T
00y4aromuMcsi BO3MOKHOCTh TPUOOPECTH OTIBIT BEJICHUS KOHCTPYKTHBHOTO JTHAJIOTA; TPYIIIOBOM
paboThl uiu paboThl B Mapax, KOTOPbIE y4aT KOMaHIHOM paboTe ¥ B3aUMOICHCTBHIO C IPYTUMU
J€TbMU; - BKJIIOUYEHUE B YPOK UIPOBBIX MPOLEAYDP, KOTOPBIE MOMOTAIOT MOAAEPKAaTh MOTUBALIUIO
oOyJaromuxcs K MOJIy4eHUIO 3HaHUH, HaTa)KUBAHUIO TO3UTHBHBIX MEXIMYHOCTHBIX OTHOIICHUN
B KJIacce, TOMOTAIOT YCTAHOBIICHUIO IOOpOKEIaTelIbHOH aTMochepbl BO BpeMs ypokKa; -
opranmuzanusi medcTBa MOTHBHPOBAHHBIX U OSPYIAUPOBAHHBIX OOy4aroUMXcs HaA HX
HEYCIMEBAIOIINMH OTHOKIACCHUKAMH, JAFOMIETO UM COIHAIHLHO 3HAYMMBIN OTIBIT COTPYAHHYECTBA
Y B3aMMHOM TIOMOIIM; - WHUIMMPOBAHHUE U TOAJEP)KKA HCCIIEIOBATEIBCKON esTETbHOCTH
o0yJaromuxcs B paMKax peajln3aldid UMH WHAWBUAYAIBHBIX U TPYIIIOBBIX HCCIIETOBATEITBCKIX
MIPOEKTOB, YTO AACT OOYYaIOUIMMCS BO3MOKHOCTh IMPHOOPECTH HABBIKU CaMOCTOSATEIBHOTO
pelIeHHus TEOPEeTHUECKON MpoOJieMbl, I'€HEpUpPOBaHUA M OQOPMIIEHHS COOCTBEHHBIX HIEH,
YBKUTEIBHOT'O OTHOIIECHUS K UY)KUM UAEsIM, 0OPMIIEHHBIM B paboTax Ipyrux ucciaenoBaTesei,
HaBBIK IMyOJIMYHOTO BBICTYIUICHHS TIEpe]l ayUTOpreii, apryMEHTHPOBAHUS U OTCTAMBAHUS CBOCH
TOYKH 3PEHUSI.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HammeHoBaHWe pasznenoB 1 Tem KommyectBo OnekTpOoHHbIE (UmMdpoBble)  Yuer
n/n npor pamMmb! YacoB  ODOpasoBarerbHble pecypcbl  paboyen
Bcero npor paMmbl
BOCMUTaHUSA
1 Buororus Kak Hayka 1
2 >KuBble cuctembl 1 UX N3yyeHne 2

3 Buornorusa knetku 2



Ne HanmeHoBaHWe pasnenoB 1 TeM KonmyectBo OnekTpoHHbIE (LmdpoBbie) Yyer
n/n Npor pamMmb! YacoB  0OpasoBaTeribHbIE PECYPChl  paboden
Bcero npor paMMb
BOCIMUTaHUS
4 Xumunyeckas opraHusaums 10
KINETKN
5 CtpoeHne n oyHKLMN KNeTKN 8
6 OOMeH BeLLIECTB U 9
NpeBpaLLeHme SHEPr K B KIeTKe
7 HacneacteeHHas nHdopmaumst 9
N peannsaLpa e€ B KreTke
8 YKM3HEHHbIN LMK KNETKU 6
9 CrpoeHne n doyHKLmn 17
OpraHM3voB
10 PasvHOXeHue n pasBuTne 8
OpraHM3moB
11 [eHeTMKa—Haykao 2
HacneaCTBEHHOCTU U
N3MEHYMBOCTM OPraHN3MOB
12  3aKOHOMEPHOCTH 10
HacneaCTBEHHOCTH
13  3akoHomepHoCTH 6
N3MEHYMBOCTU
14  [eHeTnKa4denoBeka 3
15  Cenexums opraHm3mMoB 4
16 BuotexHornorus u 4
CUMHTETMYECKasi Brororms
17  PesepBHOe Bpems 1
OB EE KOITMYECTBO YACOB 102
Mo NPOrPAMME
11 KJIACC
Ne HanmeHoBaHve pasgeroB M TeM  Kornm4ecTtso OnekTPOHHbIe (LndpoBbIe) Yyer
n/n nporpaMmbl YacoB obpasoBarenksHble pecypeb! pabouen
Bcero nporpavmbl
BOCIMNUTAaHNA
1 BapoxgeHve n passutume 4
SBOSMHOLIMOHHbIX NPEOCTaBrieHni
B Brororum
2 MuKpo3sBomnoums n eé 14
pesynbTarbl
3 MakposBoroums n eé 6
pesynbTarbl
4 [MponcxoxaeHue n passutmne 15
XXU3HM Ha 3emre
5 TpoucxoxaeHue YernoBeka — 10

aHTpOororeHes



Ne HanmveHoBaHme pasnernos 1 Tem Konnyectso

n/n nporpamMmb YacoB
Bcero
6  Okonorus— Haykao 3

B3aMMOOTHOLLIEHUSIX Opr aHM3MOB
N HaOOPr aHU3MEHHbIX CUCTEM C
OKpY>KatoLLLEeN cpeaom

7 OpraHuambl 1 cpeda oouTaHus 9

8  3kororusi BUOOB 1 NOMNyNsLMN

9  Bkornorus coobLLEeCTB. 12
OKOror NYecKmne CUCTEMbI

10  Buocdepa — rnobanbHas 6
aKocuctema

11 Yenosek 1 okpyxatoLasi cpena 6

12 PesepBHOE Bpemst 8

OBL EE KONMMYECTBO YACOB 102

Mo NPOrPAMME

OreKTPOHHbIe (LUMdPoBbIE)
06pazoBarenkHbIe pecypebl

Yyer
pabouei
nporpamMvb
BOCTUTaHUSA
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