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AHHOTAIIUS K PABOUYEM ITIPOTPAMME YUEBHOI'O IPEIMETA «BHOJIOTHS.
YIJIYBJIEHHBIA YPOBEHb»

Pabouas mporpamma yueO6HOTO ipeamera «buonorus. YriyOaeHHBIN YpOBEHBbY (anee —
paboyasi mporpamMmMa) paszpaboTaHa B COOTBETCTBHH CO CIEIyIOIIed o(HIMATbHOW TPaBOBOM
nHpopManuen:

— ®enepanbHbiM 3aKOHOM OT 29.12.2012 Ne 273-03 «O06 obpazoannu B Poccuiickoii
denepanuny;

— Ipuxkazom MunobpHayku Poccun ot 17.05.2012 Ne413 «OG6 yTBepkaeHUU
(denepaabHOrO  TOCYAApCTBEHHOTO  OOpa3oBaTeIbHOTO  CTaHJapTa  CpelHero  oOIero
00pazoBaHUs Y,

— IIpuxaza Munnpocsemenust Poccun ot 18.05.2023 Ne 371 «O6 yTBep)aeHUU
denepanbpHO 00pa30BATENBLHON MPOTPAMMEI CPEAHETO 00IIIEro 00pa3oBaHUNY;

— CanurapasiMu  TipaBuiiamu u HopMmamu  CanlluH 1.2.3685-21 «I'uruennueckue
HOPMATHBBI U TpeOOBaHMS K 0OecreueHrnIo 0€30MacHOCTH U (M) O€3BPEAHOCTH ISl YeTIOBEKa
(bakTOpoB cpeabl 0OUTaHUS», YTBEPKICHHBIMH MOCTAHOBJICHHEM | JTaBHOTO TOCYJapCTBEHHOTO
canuTapHoro Bpaua Poccuiickoit ®eneparuu ot 28.01.2021 Ne 2;

— Canurtapueivu  npaBwiamu  CIIT 2.4.3648-20 «CaHUTapHO-3MTUIEMUOIOTHIECKUE
TpeOOBaHUSI K OpPraHW3aIUsSM BOCHUTAHHUS W OOYYCHHs, OTIbIXa WU O3JOPOBJIICHUS JAETEH H
MOJIOJIC)KN», YTBEP)KICHHBIMU TIOCTAHOBJICHHWEM [ JIaBHOTO TOCYAAapCTBEHHOTO CaHUTApHOTO
Bpaua Poccuiickoit denepannu ot 28.09.2020 Ne 28;

— 00pa3oBaTenbHON MPOrpaMMBbI cpeaHero oomero oopasoBanus Jlumes Ne 369,

Pabouas mporpamMma obecreunBaeT AOCTHKEHHE TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
00pasoBaTenbHON MPOrpaMMBbl cpeHero oomero oopasoBanus Jlumes Ne 369.

PaGouas mporpamma coaepKuT:

— ITlosicHUTENBHYIO 3aIKCKY;

— [lnanupyemble pe3ynbTaThl OCBOCHUS Y4eOHOTO IPEIMETa;
— Copneprxanue yueOHOT0 peIMeTa;

— TemaTnueckoe miiaHUPOBAHUE.

Pabouas nporpamma siBIsieTCS 4aCThIO OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbl CPETHETO
obmero o6Opa3oBanus Jlumes Ne 369, mnpunsToi pemenueM [lemarornyeckoro coseTa
JIuues Ne 369 (mporokon ot 29.08.2023 Ne 1), yTBepkACHHOM MPHUKA30M JTUPEKTOpA
Junest Ne 369 ot 01.09.2023 Ne 75/21-o0x.
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IHHOACHUTEJBbHAA 3AIINCKA

[Tporpamma no yuebnomy npeamery «buonorus» (nanee - GMOJIOTHsI) HA YPOBHE CPEIHETO
obmero obpazoBaHus pazpaborana Ha ocHOBe DenepabHOro 3akoHa oT 29.12.2012 Ne 273-03
«O06 obpaszoBanuu B Poccuiickoit @enepammm», ®I'OC COO, Konnenuuu mnpenogaBaHus
ydaeOHoro mnpeamMera «bHoIoTHs» U OCHOBHBIX IMOJOKEHUH (eaepanbHoi pabodeil mporpamMmsI
BOCTIUTAHHUS.

VYuebOnsiii npeamer «buonorus» yrioyonennoro ypoBHs wusydeHuss (10-11 kmaccer)
SIBJISIETCS. OJTHUM M3 KOMIIOHEHTOB MPEAMETHON 005acTh «EcTecTBeHHO-HAYYHBIE MPEAMETHIY.
Cormacao monoxerusim PI'OC COO mnpodunpHbIe y4eOHBIE TPEIMETH, H3ydaeMble Ha
yIIIyOJIEHHOM YpPOBHE, SIBISIIOTCS criocoOoM nuddepeHuanun o0ydeHus: Ha YpOBHE CPEIHEro
obmero o0pa3oBaHUs M MPHU3BAHBI O00CCIICYUTH MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIHM,
CpeAHUM OOIIMM, CpeIHMM IPO(EeCCHOHATIBHBIM U BBICIIMM oOpa3oBaHueM. B To jxe Bpems
KOKIBIA U3 ATUX Y4€OHBIX NMPEAMETOB JOJIKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE pPEIICHUE
00pa30oBaTeNbHbBIX, BOCIIUTATEIbHBIX M PA3BUBAIOIIMX 337a4, CBS3aHHBIX C MpoQopUeHTAHEH
o0y4aromuxcsi U CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOW 00JIacTM HayyHOrO 3HAHUA,
CBSI3aHHOTO C OMOJIOTHEH, MEIUITMHON, SKOJIOTUEH, ICUXOJIOTHEH, CHOPTOM HIJIH BOCHHBIM JICTIOM.

[Iporpamma o yuebHomy npeamety «buonorus» gaet npeacraBieHue O LeIH U 3a7adax
u3ydeHus yueOHoro npeamera «bruonorus» Ha yriryOJIeHHOM ypOBHE, ONpeeisieT 00s3aTeIbHOe
(MHBapuaHTHOE) MPEAMETHOE COJAEpKaHHME, €ro CTPYKTYpPHpPOBaHHE IO pa3jesiaM M TeMaw,
pacripenienieHue 1o KjiaccaM, peKOMEHIyeT MOC/Ie0BATEIbHOCTh U3YUeHHs y4eOHOro MaTepHrania
C YUYETOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBs3ed, JIOTMKM Yy4eOHOro mpoiiecca,
BO3PACTHBIX 0cOOeHHOCTeH oOyuaromuxcs. B mporpamme mo O6MoJIOTMH peaqu30BaH MPUHIHIL
MPEEMCTBEHHOCTH C HW3y4YeHHWEM OHWOJIOTHM Ha YpPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHWS,
Onarogaps 4emy mpoCMaTpPUBAETCsl HAMPABICHHOCTh HA MOCIEAYIONIEE PA3BUTHE OMOIOTHIECKIX
3HaHUW, OPHUEHTUPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBINUICHHSI, MPEACTaBICHUH O 340pOBOM 00pa3e >KU3HH, HA BOCIHTAHUE
OEpEKHOTO OTHOIICHHS K OKPY)KAIOIICH MPUPOAHON cpene. B mporpamMMe mo OnMoioruu Takke
NOKa3aHbl BO3MOXKHOCTH y4yeOHoro mpeamera «buonorus» B peanuzanuu TpedoBanuit @I'OC
COO x m1aHupyeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM U MTPEAMETHBIM pe3yJbTaTaM 00ydeHHs U
B ()OPMUPOBAHUU OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOW ACITETLHOCTH OOYYarONIMXCs 1O
OCBOCHHMIO COJIEp)KaHUsI OMOJOTHYECKOrOo O00pa3oBaHWsS HAa YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHusl.

VYuebOnsiii penmer «buosiorus» Ha YpoBHE CpPeIHETO O0IIero 0Opa3oBaHUs 3aBEpIIacT
Omosnoruveckoe o0pa3oBaHKE B IIKOJE U OPUCHTHPOBAH HA pACHIMpPEHUE U YIIyOlIeHne 3HaHUN
00y4aromuxcs 0 )KUBOM MPHUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOU OMOJIOTUH, SMOPUOIIOTHI
U OHOJIOTUU PAa3BUTHUS, TCHETHKH, CEJICKIIMH, OWOTEXHOJIOTHUH, HBOJIOIMOHHOTO YYCHHS U
9KOJIOTHH.

Nzydenne yueOHOTO nipeameTa «bronorus» Ha yriy0JIeHHOM YpOBHE OPUEHTHUPOBAHO HA
MOJTOTOBKY O0YyYaIOIIMXCsl K MOCJIEYIOIIEMY OTy4EHUI0 OMOJIOTUYECKOro 00pa3oBaHUs B By3ax
U OpraHu3alusAX CcpenHero mnpodeccuoHaabHOro obpa3oBaHus. OCHOBY €ro coJepKaHus
COCTaBJISIET CUCTEMa OMOJIOTUYECKUX 3HAHUHM, MOJYYEHHBIX MpPU HM3YyYEHUH OOYyHarOIIUMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTHYECKHX pa3[esioB OHOJOrMM Ha YpPOBHE OCHOBHOTO OOIIETro
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS MOJTYYAlOT pa3BUTHE. TaK, pacCIIMPEHBI M YIITYOJICHBI
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, KMBOTHBIX, rpubax, OaKTepusx, OpraHU3Me YellOBEKa,
o0IIMX 3aKOHOMEPHOCTSIX JKU3HH, [IOMOJHUTEIbHO BKJIIOYEHbI OHOJOTMYECKHE CBEIECHUS
MPUKJIATHOTO M TOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO HCIOJIb30BAaTh KaK OPUEHTHUPHI IS
nocJIeIyIoniero Beioopa npodeccun. Bo3mMokHa Takyke HMHTETpanus OMOJIOTMYECKUX 3HAHHWH C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, MTOTYICHHBIMU 00YJAIOIMUMUCS TIPU U3YUYCHUU (PU3UKH, XUMHH,
reorpaduy 1 MaTeMaTHUKH.

Crtpykrypa mporpamMmbl Mo y4eOHOMY TpeaMeTy «BHOJNIOTHsS» OTpakaeT CHUCTEMHO-
YPOBHEBBIM M 3BOIIONUOHHBIN MOAXOABI K U3ydeHHIo Ouosioruu. CorjacHO UM, H3y4aroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepPHBIC /ISl )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3AIINU,



HBOJIIOIMM OPraHMYECKOro Mupa Ha 3emiie, COXpaHEHHUs OHMOJIOTMYECKOTO pPa3HOOOpa3us
miaHeTel. Tak, B 10 Kimacce HW3y4arOTCs OCHOBBI MOJIEKYJISPHOM M KJIETOYHOW OMOJIOTHH,
SMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHUS, TCHETUKU M CEJIEKIIUU, OMOTEXHOJIIOTUU U CUHTETHYECKOU
OMOJIOTHH, aKTyaJM3UPYIOTCS 3HaHUS OOydJaloImMXcs MO OOTaHWKE, 300JIOTHH, aHATOMHH,
¢usuonorun yenoseka. B 11 kiacce M3ydaroTcsi SBOJIIOLMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U
ydeHue o omocdepe.

VYuebubiii npeamer «buonorus» mnpu3BaH 00eCEYUTh OCBOCHHE OO0YYaloUMMHCS
OMOJOTHYECKMX TEOpUM M 3aKOHOB, W[, NPUHLMIIOB U TPaBUJ, JIEKAIIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAyYHOH KapTHUHBI MHpA, 3HAHUH O CTPOCHHUH, MHOT0OOOpa3uu H
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALUU, OHOLIeH03a, AKOCHCTEMBI, O BBIIAIOIINXCS
HAYYHBIX JOCTHIKCHHSIX, COBPEMEHHBIX HCCIICJJOBAHHUSIX B OHOJIOTHH, TPUKIATHBIX aCIEKTax
Ouosjoruueckux 3HaHWi. [ pa3BuUTHSA U MOJJEpXKaHUS WHTepeca o0ydarouuxcs K OMoJIoruu
HapsIy CO 3HAYUTEIHHBIM 00BEMOM TEOPETUYECKOI0 MaTepuaia B COIEpKaHUH IPOTrpaMMBbl 1O
OHMOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEN CTAaHOBJICHUS W PAa3BUTHUS TOW WM MHOMU
o0acTi OMOJIOTHH, BKJIAJIOM OTCUYECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIICHHE Ba)KHEHIINX
OMOJOTUYECKHUX U KOJIOTUYECKUX MPOOIIEM.

Lenp uzyueHust yueOHOro npeamera «buoaorus» Ha yriiyOoJIeHHOM YpOBHE — OBJIAJICHUE
0o0y4JaloIMMUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHU3aluu >KUBBIX CHCTEM
pa3HOro paHra ¥ NpUOOpeTeHNEe YMEHHUI NCTI0Ib30BaTh 3TH 3HAHUA B (JOPMHUPOBAHUYU MHTEpECA K
ompeneIeHHON 00nacTu MpodhecCHOHATBHON NEeATeTbHOCTH, CBS3aHHOW C OWOJIOTHEH, WU K
BBIOOPY yueOHOT0 3aBeeHHs I TPOAOIDKEHUS OMOIOTUYECKOr0 00pa3oBaHMUs.

JlocTuxenue 1enu u3ydeHus ydeOHoro npeamera «bruosiorus» Ha yriayOJeHHOM YpOBHE
o0ecreynBaeTcsl pelIeHUEM CIeIYIOINX 3a/1a4:

OCBOCHHME OOYYAIOIIMMHKCS CHCTEMbl OWMOJOTMYECKMX 3HaHUWU: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpHUSIX, KOHLEMIMIX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W IpaBMIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYHYI0 KAapTUHY MHpa; O CTPOCHHH,
MHOT000pa3uu 1 0COOEHHOCTSX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OPraHu3M, MOIMYJISALUs, BUJ,
OouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHSIX W COBPEMEHHBIX HCCIEAOBAHHUSIX B
OMOJIOTHH;

O3HaKOMJIEHHE  OO0ydJaroummxcs C  METOJaMU  TO3HAaHUA  JKMBOW  MPUPOJBL:
UCCIIEIOBATEIbCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJSIPHOM M KJIETOUYHOW OMOJIOTHH,
SMOPHOJIOTUH U OMOJIOTHM Pa3BUTHUS, TEHETUKU U CENEKLHUH, OMOTEXHOJIOTUHA U CUHTETUYECKOM
OMOJNIOTHH,  TAaJCOHTOJOIMH, OKOJOTHHM); METOAAMU  CaMOCTOSTEIBHOTO  IPOBEICHHS
OMOJIOTMYECKUX WCCIIEIOBaHUM B JjabopaTopuu W B Tpuponae (HaOIoJeHWe, W3MEpPEeHHE,
HKCIIEPUMEHT, MOCTUPOBAHNUE);

OBIIaJIeHHE OOYYaIOIUMUCS YMEHHUSIMHU: CaMOCTOSITENbHO HAXOJUTh, aHAIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTMYECKYIO HH(OPMAIIHIO; TIOJIB30BATHCS OMOJIOTMYECKONH TEPMUHOJIOTHENH U
CUMBOJIMKOM; YCTaHABIMBATh CBSA3b MEXKI1Y Pa3BUTHEM OUOJIOTUU U COLIMATTbHO-9KOHOMUYECKUMU
¥ HKOJIOTHYECKUMU ITPOoOIeMaMu YeJI0OBEUECTBA; OLIEHUBATD ITOCIIEACTBUS CBOCH JIEATEFHOCTH 1O
OTHONIICHHUIO K OKpYKalollleld MNpUpOAHONH cpene, COOCTBEHHOMY 3J0POBBIO M 3JI0POBBIO
OKpYKAIOIIMX JII0JIei; OOOCHOBBIBaTh W COONIONATH MEpbl NPOPHIAKTUKU HHQPEKIIMOHHBIX
3a0o0eBaHUM, TpaBWJIa TOBEACHHUS B TMPHUPOJEC M oOecredeHus 0e30MacHOCTH COOCTBEHHOU
KHU3HEICATSIIbHOCTH B YPE3BBIYAMHBIX CUTYAIUSX MPUPOJHOTO M TEXHOT'CHHOTO XapaKTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y 00YyJaIOUINXCS WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B IMporecce
3HAKOMCTBA C BBIJAIONIMMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCJIEIOBAHUSMU B OHOJIOTHH,
pelaemMpIMi €10 Mpo0JieMaMH, METOJIOJIOTHEH OMOJIOTMYECKOTO HCCIICAOBAHMS, MPOBEICHHS
SKCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pelIeHUus OHOJOTUYECKUX 3a7ad, MOJAEITUPOBAHUS
OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIHUTaHKHE y 00Yy4arOUIMXCcs EHHOCTHOTO OTHOILIEHUS K KUBOM MPUPOJE B LIEJIOM U K
OTICNBHBIM €€ OOBEeKTaM M SBJICHUSAM; (OPMHUPOBAHUE HSKOJIOTUYECKOH, T'€HETHYECKOU
rPaMOTHOCTH, OOIIeH KyJbTYphbl MOBEACHHUS] B MPUPOJIE; MHTETPAIlMM €CTECTBEHHO-HAayUHBIX
3HAHUM;



nproOpeTeHne 00yJIaIUMUCI KOMIIETEHTHOCTH B PAIIHOHATHFHOM IMPUPOIONIOIB30BAHUH
(cobmroneHne TpaBUJl TIOBEACHUS B TPUPOJIC, OXPaHbl BHUIOB, HIKOCHUCTEM, Oumocdepsl),
COXpPAaHEHHH COOCTBEHHOTO 3/I0OPOBBS M 3JIOPOBBS OKPYKAIOMIUX JIOACH (COONIONECHUS Mep
npoHITaKTUKH 3a00I€BaHUM, 0OeCTIeUeHIE 0€30MTaCHOCTH KU3HEACITEIIPHOCTH B UpE3BhIYatHBIX
CUTYaIUSIX TIPUPOTHOTO ¥ TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOIb30BAHUSI OMOIOTHIECKIX
3HAHWW U YMEHUH B MOBCEIHEBHOM )KN3HM;

CO3JIaHME YCJIOBUH Ui OCO3HAHHOTO BbIOOpa OOYYAIOIIMMHUCSH WHIMBHYaTbHON
00pa3oBaTenbHOW TPAEGKTOPHH, CIOCOOCTBYIOMICH TMOCIEAyomeMy MpodhecCHOHATFHOMY
CaMOOMIPEICIICHUIO, B COOTBETCTBUU C WHIWBHUIYaTbHBIMH HHTEPECAMH U MOTPEOHOCTIMHU

peruoHa.
OOmiee 4MciIO YacoB, OTBEACHHBIX Ha HM3ydeHHE OMOJOTHMM Ha YIIyOJIEHHOM YPOBHE
cpenHero oOmiero obpazoBaHusi, coctaBisieT 374 daca: B 10 xkmacce — 170 gaca (5 yacoB B

Henento), B 11 kiracce — 204 yaca (6 4acoB B HEJIEIIO).

OTO6op opraHu3amMOHHBIX (OPM, METOAOB H CPEIACTB OOy4deHUs OHOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEHU(PHUKU €ro COJEp)KaHUS M HANpPaBIEHHOCTH HA MPOAODKCHUE
OMOJIOTHYECKOTr0 00pa30oBaHUs B OPTraHM3AIUAX CPEIHEro MPOPECCHOHATHPHOTO M BBICIIETO
o0Opa3oBaHusl.

OO0s3aTebHBIM YCIIOBHEM TIPU 00yYEHUW OWOJIOTHH Ha YTIIYOJICHHOM YPOBHE SIBIISICTCS
NpoBeEHUE JIAOOPAaTOPHBIX M MpakTHUecKuX pabor. Takke ydacTHe OOydaroUMxcs B
BBIMIOJTHEHUH IPOEKTHBIX U y4eOHO-HCCIIeI0BATENIbCKUX paboT, TEMaTHKa KOTOPBIX OMpPEeIsIeTcs
YUUTEIEeM Ha OCHOBE HMECIOIIUXCS MaTepUaTbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX
YCIIOBHUU.

[IpennaraeMslii B mporpaMMe Mo OWOJIOTHH IMEpPEUeHb JTA00PATOPHBIX M MPAKTUIECKUX
paboT sABIsETCS PEKOMEHAATEIbHBIM, YIUTEIb JIeJIaeT BRIOOP MPOBEICHUS 1a00paTOPHBIX paboT
U ONBITOB C y4eTOM WHAMBUAYAIbHBIX  OCOOCHHOCTEW  OOydJalomuxcs, CIHUCKa
SKCIIEPUMEHTANIbHBIX 33/IaHUH, TPEAJIaraeéMbIX B paMKax OCHOBHOT'O TOCYAapCTBEHHOT0 SK3aMeHa
1o OUOJIOTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YYEBHOI'O IIPEMETA
«BHOJIOTUA. YIJIYBJEHHBIA YPOBEHB»

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMSI K pe3yjbTaTaM OCBOCHHS OO0YyYaIOIIUMHUCS
IpOTpaMM CpeAHEro o0IIero 00pa3oBaHus: JUYHOCTHBIE, METAIPEAMETHBIC U NIPEIMETHEIE.

B cTpykType JTMYHOCTHBIX pE3yJbTaTOB OCBOCHMS NMPOrpaMMbl IO OMOJIOTUU BbIJIEIEHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYYaIOUIMMHCA  POCCHHMCKON  Ipa)KJIaHCKOM
UICHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOIPEACIIECHUIO,
HaJIMYMe MOTHBAMM K OOydYeHHIO OHOJIOTHH, IeJICHANIPABICHHOE pPa3BUTHE BHYTPEHHUX
yOe:XIeHUH JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPaAULUN pa3BUTHS
OMOJIOTMYECKOT0 3HaHUS, TOTOBHOCTbH M CIIOCOOHOCTh 00YUaIOIIMXCsl PYKOBOJCTBOBATHCSI B CBOCH
NEeSITEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMHM YCTaHOBKaMHM, IPUCYLUIMMU CHUCTEME OMOJIOTHYECKOro
00pa3oBaHus, HATUYHE IPABOCO3HAHMS SKOJIOTUYECKOI KYJIbTYphl, CIIOCOOHOCTH CTaBUTh LIEJIH U
CTPOUTb KU3HCHHBIE TUIAHBI.

JInuHOCTHBIE pE3yabTaThl OCBOCHHS IPOTrPaMMBbI IO OMOJIOTHH JOCTHTAIOTCS B €IUHCTBE
y4eOHOIl M BOCHUTATENBbHON JESATEIbHOCTH B COOTBETCTBHM C TPAJUILMOHHBIMU POCCUICKUMHU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKMMH M AYXOBHO-HPABCTBEHHBIMM IIEHHOCTSIMHU, IPUHSTHIMU B
o0ImiecTBe MpaBWIaMd U HOPMAaMHU MOBEICHHMSI M CIOCOOCTBYIOT IPOLECCAM CaMOIIO3HAHMI,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHs, Pa3BUTHs BHYTPEHHEH MO3UIMM JIMYHOCTH, NATPUOTH3MA U
YBa)XXCHHs K 3aKOHY M IIPaBONOPSAKY, YEJIOBEKY Tpyda M CTapuieMy IOKOJIEHHIO, B3aMMHOIO
yBOKEHUs, OCEpEe)KHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HAcleIui0 W TpaIulysIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUpoae U OKPYKarollen cpee.



JInuHOCTHBIE PE3yNIbTaThl OCBOCHHS yueOHOro npeamera «buosorus» qomKHbI OTpaxarh
TOTOBHOCTb M CITOCOOHOCTh O0YyYarOIMXCs PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTALMM, TMO3UTUBHBIX BHYTPEHHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM POCCHUIHCKOro  0OIIecTBa,
pacuIMpeHe >KM3HEHHOTO OMbITa M OMbITa AEATEILHOCTH B IMPOILIECCE peaTu3allil OCHOBHBIX
HaIlpaBJIEHUI BOCIIUTATEIbHOMN I€ATEILHOCTH, B TOM YHCJIE B YaCTH:

rPa’*KAAHCKOr0 BOCIMTAHUS:

cOPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMKM OOydaromerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIEeCTBA;

OCO3HAaHHE CBOMX KOHCTHUTYIHMOHHBIX MpaB U OOA3aHHOCTEH, yBakeHHE 3aKOHa W
MpaBOMNOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOM JESATENbHOCTU NP CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbBIX U MO3HABATENBHBIX 32/1a4, BHITTOTHEHUU OUOJIOTMYECKUX dKCIIEPUMEHTOB;

CIIOCOOHOCTh ONpPENENsTh COOCTBEHHYIO TIIO3MIMIO [0 OTHOLIEHUIO K SIBICHUAM
COBPEMEHHOM JKU3HU U OOBSICHSTH €€;

YMEHHE YYMUTbIBaTh B CBOMX JCWCTBUAX HEOOXOAMUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ Pa3sHBIMU yOEKICHUSIMHU, KYIbTYPHBIMH IEHHOCTSIMH U COLMATHHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYOHHYECTBY B TIPOIECCE COBMECTHOTO BBIMOJTHEHUS YUEOHBIX,
MIO3HABATENIBHBIX W HCCIENIOBATEIbCKUX 3a/1ad, YBaXXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB MPU 00CYXIEHUHU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

NATPHOTUYECKOT0 BOCTIUTAHUSA:

c(hOpPMHUPOBAHHOCTHh POCCUICKOM TPakTaHCKON MIEHTUYHOCTH, MMaTPUOTH3MA, YBOKCHHS
K CBOEMY Hapojy, 4yBCTBAa OTBETCTBEHHOCTH Imepel PoauHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOILJIOE U HACTOSIIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K MPUPOAHOMY HACICAMI0 U MaMSATHUKAM MPUPOIbL,
JOCTH>KEHUSM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHMBAaTh BKJAJ POCCUUCKUX YYEHBIX B CTAHOBJICHHE W Pa3BHUTHE
OMOJ0TUH, TOHUMAaHUS 3HAY€HUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOTO O0IIeCTBa;

ujeitHas yoexX1IeHHOCTb, TOTOBHOCTb K CITy>KE€HUIO U 3amure OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUKCKOr0 HApOa;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U IPUHUMATH OCO3HAHHBIC PEUICHUS, OPUECHTUPYICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAaHME JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOMUNUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOLIEHWE K CBOMM pPOJUTENSAM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEW CEMEHHOMN *U3HU B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccnu;

3CTETHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOUasl ACTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

ITOHUMAaHHE SMOLMOHAIBHOT'O BO3/EMCTBUS AKUBOM IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXXEHHUIO B Pa3HbIX BHUIAX HCKYCCTBA, CTPEMJICHUE MPOSIBISTH
KaueCTBa TBOPYECKOM JIMYHOCTH;

¢pu3nyeckoro BocnuTanus, POPMHUPOBAHUSA KYJIbTYPbI 310POBbS U SMOIHOHAJIBHOIO
0J1aronoJTyyms:

MOHMMAHKE W pean3alus 30pOBOT0 U 0€30MacHOro 0opasa KU3HH (30POBOE MUTAHUE,
coOrofieHre TUTUEHUYECKUX MPaBUJI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA,



perymsipHass ¢u3MUYECKas AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOHICHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/10POBbIO;

MOHMMAHUE IIEHHOCTH TMPaBWJI WHIWBUIYATbHOTO ¥ KOJUICKTUBHOTO 0€30MacHOoro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAOIINX 3I0POBbIO U )KU3HU JHOJEH;

OCO3HAHUE TOCJICACTBUI U HEMPHITHS BPEIHBIX MPUBBIUCK (YHMOTPEOICHUS aTKOTOJIA,
HapKOTUKOB, KypEHUs);

TPYAOBOI0 BOCIIMTAHMA:

TOTOBHOCTD K TPYAY, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPY10J100ue;

FOTOBHOCTh K  aKTUBHOM  JEATEJIIBHOCTM  TEXHOJOTMYECKOM W COLMAIbHOM
HAIpPaBJIEHHOCTH, CHOCOOHOCTh MHUIIMHUPOBATH, IUIAHUPOBATh U CAMOCTOSITENIbHO BBINOJHATH
TaKyl0 JIeSITeJIbHOCTD;

MHTEpEC K paziuyHbIM cepam npodeccuoHaNbHON NEATENbHOCTH, YMEHHE COBEPIIATH
OCO3HAHHBIN BBIOOp OymyIiei npodeccuu U peaaTn30BbIBATh COOCTBEHHBIE )KU3HCHHBIE TIAHBI,

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSHKCHUH BCEH
KU3HU;

JKO0JIOTMYECKOI0 BOCIIMTAHUSA:

HKOJIOTHYECKH 1eJIeco00pa3Hoe OTHOIIEHHE K IPUPOE KaK UCTOUHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYLIECTBOBAaHHS;

TIOBBIIIICHUE YPOBHS JKOJIIOTHYECKOW KYIbTYPHI: MPHOOPETEHHE OMBITA TUIAHUPOBAHUS
MIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH CpeIbl;

OCO3HaHUeE TTI00aTBHOrO XapaKTepa SKOJOTHISCKUX MPOOJIeM U IyTel UX PelIeHus;

CIOCOOHOCTH MCIOJIB30BaTh MPUOOPETaeMble PU U3y4YEeHUU OMOJIOTUHU 3HAHUSA U YMEHUS
IpHU PEIIeHUH TPOOTEM, CBSI3aHHBIX C PANMOHAIBHBIM MPUPOJONOIB30BAHUEM (COONIOICHNE
IIpaBUJI MOBENECHMS B MPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B 3KOCHUCTEMAX,
OXpaHy BUJIOB, 9KOCUCTEM, OHochepsl);

AKTUBHOE HENpPUATUE NEHCTBUM, MPUHOCAIIMUX BPEI OKPYKAIOLIEW MPUPOTHOM Cpeje,
YMEHHE MPOTHO3UPOBATH HEOIArONMPUSATHBIC SKOJIOTHYECKHE IMOCIEICTBUS MPEANPUHIMACMBIX
JIEUCTBUI U MPEIOTBPAILATH UX;

HaJU4YMe PA3BUTOIO SKOJOTUYECKOTO MBILIUICHUS, HKOJOTUYECKOM KYJIbTYphI, OIbITa
JIEATEIbHOCTH  JKOJOTMYECKONW HAaNpaBIEHHOCTH, YMEHHMS pPYKOBOJCTBOBAaTbCS WMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMUAIBHOM IPAKTUKE, TOTOBHOCTH K YYACTHIO B
MPaKTUYECKON JEATEIbHOCTH 3KOJIOIMYECKON HAMPABIEHHOCTH;

LHEHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd ¥ OOIIECTBEHHOM TMPAKTUKH, OCHOBAHHOTO Ha JUAJIOTEe KYIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDPE;

COBEPIICHCTBOBAHUE A3BIKOBOM U YUNTATEIbCKON KYJIBTYpPbI KaK CPECTBA B3AUMOICHCTBU
MEXAY JIOJIbMH U ITIO3HAHUS MUDAa;

MOHMMaHHE Ccrenu(pUKN OMOJIOTUM KaK HAyKH, OCO3HAaHUS €€ poyid B (OPMHPOBAHUU
PalMOHATILHOTO HAYYHOTO MBIIUICHUS, CO3/IaHNH 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MUpEe KakKk O eIWHCTBE TMPHUPOABI, 4YelOBeKa H OOIIecCTBa, B MO3HAHUH MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuu NpodIeM COXpaHeHUsI IPUPOTHOTO PaBHOBECHS;

yOeXKIEeHHOCTh B 3HAYMMOCTH OMOJIOTUHU JJIsi COBPEMEHHON IMBUIIM3AIMU: 00ECTICUCHHUS
HOBOT'O YpPOBHSI Pa3BUTHUSl MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pemaTh pecypcHbie MpoOIeMbl Pa3BUTHS YEIIOBEYECTBA, TTOUCKA MMyTEeH BBIXOJAa U3 TII00ATBHBIX
9KOJIOTHYECKUX Mpo0sieM U o0ecrieueHus nepexoa K yCTOMUMBOMY Pa3BUTHIO, PALIMOHAIBHOMY
UCTIOJIb30BaHUIO MTPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUN OMOJOTHYECKUX 3HAHUM B LEJSX MOBBIIICHUS OOIIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH T'PaMOTHOCTH, KaK COCTAaBHOW YacTH (PYHKIIMOHAIBHOM
TPAaMOTHOCTH 00yJaronuxcsi, OpMUPYEMON MPU U3YICHUU OMOJIOTHH;

MMOHMMAHUE CYUIHOCTHM METOJOB IMO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIB30BaTh TIOJyyaeMble 3HAHUS [Js aHaiuu3a U OOBSCHEHUS SIBICHUMN
OKPYXKAIOIIET0O MHUpPAa M MPOUCXOANINX B HEM H3MEHECHHI, YMEHHUE JelaTh OO0OCHOBAaHHBIC



3aKJIIOYCHHUsST Ha OCHOBE HAy4YHBIX ()AaKTOB M HMMEIOLIUXCSA JAHHBIX C LENbI0 IMOTyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIFHO HCIIONb30BaTh OMOJIOTHUECKUE 3HAHMS JUISL PEIICHUS
1po0JIeM B peabHBIX KU3HEHHBIX CHTYaIUIX;

OCO3HAHME IIEHHOCTH HAYYHOH J1eATeNbHOCTH, TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO U
MCCIIEI0BATEIbCKYIO SSITEIbHOCTh HHANBUAYAIHHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEpPHIBHOMY OOpPa30BaHUIO M €caMOOOpa3oBaHUIO, K
aKTHBHOMY TIOJIYYCHHIO HOBBIX 3HAaHMH 110 OHOJOTMM B COOTBETCTBHH C >KU3HCHHBIMHU
NOTPEOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3ynbTaThl OCBOCHHS Y4eOHOro mpeamera «BHoIorus» BKIIIOYAIOT:
3HAYMMbIe i1 (OPMHUPOBAaHUS MHUPOBO33PEHHS  OOYYAIOMIUXCS  MEKIUCIUTUTHHAPHBIC
(MeXTmpeMeTHbIE) 00LIeHayUYHbIe TOHATHUS, OTPAXKAIOIIHE IEJTOCTHOCTh HAYYHOH KapTUHBI MUpa
U cnenUKy METOZOB MO3HAHMSI, HCIIOIB3YEMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBJICHUE, TPOLIECC, CUCTeMa, HAay4HbIH (HaKT, MPUHIUN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIICAOBaHNEe, HAOIIOJCHUE, U3MEPEHUE, SKCIEPUMEHT W JPYTHE); YHUBEPCAIbHBIC
yueOHble JeiicTBUA (TIO3HABaTeNbHbIE, KOMMYHUKATUBHbIE, PETYISATUBHBIE), 00€CIIEUNBAIOIINE
dbopmupoBanre (HYHKIIMOHATHLHON TPAMOTHOCTH W COIMAIBLHON KOMIIETCHIIMM OOYJarolIuXxcs;
CIIOCOOHOCTH o0yJarmuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUTUTHNHAPHBIC,
MHUPOBO33PEHYCCKHE 3HAHWS W YHUBEPCAIbHBIC Yy4YeOHBIE ACHCTBUS B IIO3HABATEIBHOW H
COLIMAJIbHOM IIPAKTHKE.

B pesynprare m3ydeHuss OMOJOTMH Ha YpOBHE CpeaHEro oomero oOpa3oBaHUS Y
oOyugaromierocss OyayT copMmupoBaHbl MO3HABATEIbHBIE YHHUBEPCAIbHBIE Y4eOHBIC NEWCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YUYEOHBIC NEHCTBHS, PETYJISTHBHBIC YHHBEpPCAIbHBIC
y‘-Ie6HI:Ie ,Z[GI>'ICTBI/I5I, COBMECTHAasA ACATCIbHOCTD.

MeramnpeaMeTHbIe pe3ysIbTaThl OCBOCHUS MPOTPaMMBI CPEIHEro O00Imero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBi1aieHNe YHMBEPCAIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMY 1€HCTBUSIMU:

Ba3oBble JJornyeckue aeicTBuA:

CaMOCTOSITENIbHO (OPMYJIMPOBATH M AKTyaIM3HpPOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIIOJIb30BATh IIPpU OCBOCHUU 3HAaHUUI MMPUCMBI JIOTUYCCKOI'O MbIINIJICHUA (aHaJ'II/ISa,
CHHTE3a, CpaBHEHMS, KiacCU(pUKaAIMU, OOOOIICHMS), paCKpbIBaTh CMBICT OHOJOTHUYECKHX
NOHATHUH (BBIIENIATH UX XapaKTEPHbIC IPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMH ITOHITHSIMH );

OTpeAENATh LEeNU JEeATeNIbHOCTH, 3ajaBasl MapamMeTpbl M KPUTEPUH HUX AOCTHXKEHUS,
COOTHOCHUTD PC3YJIbTAThI ACATCIIBHOCTU C IOCTABJICHHBIMU LICIISIMU

UCIOJIb30BaTh OMOJIOTMYECKUE TOHATUS sl OOBsICHEHHS ()aKTOB U SBJICHUH KUBOMU
HPUPOIBL,

CTPOUTH JIOTUYECKUE pACCYXIEHUs (MHAYKTUBHBIC, NEAYKTUBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PacCMaTPUBAEMBIX SBICHHSX, (HOPMYIHPOBATH
BBIBO/IbI U 3aKJIIOUEHHUS;

MNPUMCHATE CXCMHO-MOJICJIIBHBIC CPCACTBA AJId NPCACTABJICHUA CYIICCTBCHHBIX CBsI3el U
OTHONIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3zHOro poja,
BBISAIBJICHHBIX B Pa3JIMYHBIX I/IH(bOpMaI_[I/IOHHBIX HCTOYHHUKAX,

pa3pabaThIBaTh IJIaH PEIICHUS TPOOJIEMBI C YUETOM aHaIN3a UMEIOIINXCS MaTepUalbHbIX
Y HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JESATEIbHOCTb, OLICHUBATH COOTBETCTBHE PE3YJIbTAaTOB LENSIM,
OLICHUBATbL PUCKU HOCJ’IGI[CTBHIE ACATCIIbHOCTH,

KOOPJIUHUPOBAaTh U BBINOJHATH pPabOTy B YCIOBHSX pEANbHOrO, BUPTYAIbHOIO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;



pa3BUBATh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIeM.

Ba3oBble ucciaenoBarejahLCcKue AeiicTBUA:

BJIQ/ICTh HABBIKAMHU Y4€OHO-HCCIIEIOBATEIILCKON U MPOSKTHOW ACSITeTbHOCTH, HABBIKAMHU
paspeuieHus mpo0eM, COCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IOMCKY METOJIOB
pElIeHUs TPAKTUIECKUX 33]1a4, TPUMEHEHUIO PAa3IMYHBIX METOJIOB TIO3HAHNUS;

WCIIOJIB30BATh PA3IMYHBIE BUIBI JEATEIBHOCTH MO IOJYYCHUIO HOBOTO 3HAHHS, €T0
WHTEPIIPETAIINH, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B y4EOHBIX CHTYAIMSIX, B TOM YHCJE TPU
CO3JIaHUH YUEOHBIX M COIIHATBHBIX IPOCKTOB;

(hOopMHUPOBATh HAYYHBIN THUIT MBIILJICHUS, BIAJICTh HAYYHON TEPMUHOIIOTHEH, KITIOYEBBIMU
TOHATUSIMH U METOJAMHU;

CTaBUTh M (POPMYITHPOBATH COOCTBEHHBIC 3aJlayd B 00pa30BaTEIbHON ICSITENHLHOCTH U
KU3HEHHBIX CUTYaIlHsX;

BBISBJISITH TPUYUHHO-CIICICTBEHHBIC CBS3U U aKTyalM3MpPOBATh 3aj7ady, BBIIBUTATH
THIIOTE3y €€ PEUICHHUs, HAXOJUTh apTyMEHTHI [Tl JOKa3aTeIbCTBA CBOMX YTBEP)KACHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

aHATM3UPOBATh TIOJIYYCHHBIE B XOJAC pEIICHHs 3aJa4d Pe3yJabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CHTYAIlHsIM, OIICHHBATH TIPUOOPETECHHBIH OIBIT;

OCYIIECTBIISTH 1IEJICHANPABICHHBINA MOUCK MEPEHOCa CPEICTB U CIIOCOOOB JCHCTBUS B
poeCCHOHABHYIO CPENY;

YMETh TEPEHOCUTh 3HAHWS B TO3HABATEIBHYID W  MPAKTUYECKYI0 00JacTw
KHU3HEICATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIC WJCH, IpeIaraTb OPUTHHAJIBHBIC TOIXOABI M PEUICHHUsS, CTaBHTH
pOOJIEMBI U 3a/1a4H, JOMTYCKAIOIIUE alTbTEPHATUBHBIE PEIIICHHUS.

PabGora ¢ undopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHKAX MH(pOpMamuu (TEKCTe yuyeOHOTro mocoous,
HAYYHO-TIOMYJISIPHOU JIUTEpaType, OMOIOTHYECKUX CIIOBapsIX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WHGOPMALMIO PA3IMYHBIX BUAOB U (popm
NPEJICTaBICHUS, KPUTUIECKH OLICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(dbopMyInIUpoBaTh 3aMpOChl W MPUMEHSATH PA3IUYHbIE METOJBI MPHU TIOUCKE U OTOOpE
Ouosornueckoi HHpOpMaIK, HeOOXOIUMOM JIJIsI BEITIOJIHEHHS YIEOHBIX 3a]1a4;

MpUOOpPETaTh OMBIT HCIONB30BAHUS WH()OPMANMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMY NpEACTaBICHUS OHOJIOTHYECKOM
nHpopmanuu (cxemsl, TpaduKu, JUarpaMMbl, TaOJIUIBI, PUCYHKH U JIPYTOE);

WCIIONIb30BaTh HAYYHBIA SI3BIK B KAadeCcTBE CpEICTBA Npu paboTe ¢ OMOIOTHYECKOM
uHpOpMaNneil: TPUMEHITh XUMHUYECKUE, (PU3MUECKEe W MaTeMaTWYeCKHE 3HAKH M CHUMBOJIBL,
dbopmynel, abOpeBUaTypy, HOMEHKIATYPY, WCIOIB30BaTh K MPEOOPa30BBIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEJICTBA HATIISTHOCTH;

BIIQJICTh HAaBBIKAMU pPACIO3HABAHWS H 3alUThl HHpOpMAIUH, HHOOPMAITMOHHOMI
0€30MacHOCTH JIUYHOCTH.

OByajieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH 1€ CTBUSIMU:

O0menue:

OCYIIIECTBIIATH KOMMYHHUKAIIUK BO BCEX cepax KU3HU, aKTHBHO YIaCTBOBAThH B JHAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY OOCYXIaeMOH TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBAThH
CY)KJCHHS OTHOCHUTCIIBHO BBITIOJHEHHUS TMIpejjlaracMoi 3ajaadd, YYHTBIBATh HMHTEPECHl U
COIIACOBAHHOCTb MO3ULIUI APYTUX YYACTHUKOB JUAJIOTA UM TUCKYCCHH);

pacro3HaBaTh HEBepOAJIbHBIC CpEACTBA OOINCHWS, MOHMMATh 3HAYCHHUE COIUATBHBIX
3HAKOB, IPENOCHUIOK BOZHUKHOBEHUSI KOH(QIIMKTHBIX CUTYallul, yMETh CMT4aTh KOH(QIUKTHI U
BECTH TIEPETOBOPHI;



BJIAJIETh Pa3IMYHBIMHU CIIOCOOAMU OOIIEHHS W B3aUMOJCHCTBUS, MOHMMATh HAMEPEHUS
OPYTUX JIOAEH, MPOSBIATh YBAXXKUTEILHOE OTHOLICHHE K COOECeTHUKY U B KOPpPEeKTHOU (opme
(bopMyIHpOBaTH CBOU BO3PAKECHHUS;

pa3BepHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOIb30BAaHHEM S3BIKOBBIX
CPEJICTB.

CoBMecTHasi 1€ATEJbHOCTD:

MOHUMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHAWBUAYAIbHOW pabOTHl IpU
perieHur OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBAaTh HEOOXOAMMOCTh MMPUMEHEHHUSI TPYIITOBBIX
¢dbopM B3aMOAEUCTBUS NPH peIICHUH Yy4eOHOH 3a1aun;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX ACHCTBHUI C y4eTOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEH KaXKI0TO WIeHA KOJUIEKTHBA;

NPUHUMATh 1€ COBMECTHOM JeATEIbHOCTH, OPraHW30BbIBaTh U KOOPAMHUPOBATH
JEHCTBUS 10 €€ JOCTHKEHUIO: COCTABIIATH IIJIaH JIEHCTBUM, PACIPEIEIIATh POJIM ¢ Y4ETOM MHEHUI
YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOU paOOTHI;

OLIEHUBATh KaueCTBO CBOETO BKJIA/Ia M KaXIOTO YYaCTHHKA KOMaHbl B OOIINN pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeJularath HOBBIE MPOEKTHI, OLEHUBATH WACU C MO3UIMH HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYILIECTBIATh IMO3UTHBHOE CTpPAaTETHUYECKOE IOBEJICHHE B pa3IMYHBIX CHUTYaIMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

OBjaieHHe YHUBEPCAJIbHBIMY PeryJsiITHBHBIMHU ACHCTBUAMM:

Camoopranusanms:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS [UIsl BBIABICHUS MPOOJEM M HMX pEIIeHUs B
KU3HEHHBIX M YU€OHBIX CUTYaIHsIX;

BBIOMpATh HAa OCHOBE OMOJIOrMYECKUX 3HAHUH IEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M MOCTYIKaX IO OTHOLIEHUIO K JXMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 3JI0POBBIO
OKPYKaOIIHNX;

CaMOCTOSITENILHO OCYILECTBIISATh IMO3HABATENbHYIO ACATEIbHOCTD, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJaydl B OO0Opa30BATEIBHOM JCSITCIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTAaBJIATH IUIaH PEIIEHUs] TPOOJIEMBI C YIETOM UMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOUTCHUN;

JaBaTh OLEHKY HOBBIM CUTYalHsIM;

pacuMpsATh paMK1 Y4eOHOTO IPeIMETa Ha OCHOBE JIMYHBIX MPEANOUTECHUH;

JieJIaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIoco0CTBOBATH (DOPMUPOBAHUIO U TIPOSIBICHHUIO IIIMPOKOW IPYAUIIUU B Pa3HBIX 00JIaCTIX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B AESITEIBHOCTb, OLICHUBATbH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIaJICTh HaBbIKAMM MTO3HABATEIBHON peduieKCuu KaKk 0CO3HAHMS COBEPIIAEMBIX NEHCTBUN
U MBICITUTENIBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMM, HUCIIONB30BATh MpUEMBbI pedaeKcun
JUISL OLIEHKU CUTYalluH, BIOOPA BEPHOTO PEILICHHUS;

YMETh OLIEHUBATh PUCKHU M CBOEBPEMEHHO IMPUHUMATH PELIEHUS IO UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apIYMEHThI IPYTHX IIPHU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

IIpunsTue cedst M APyrux:

PUHUMATD ce0sl, TOHUMAsi CBOM HEJOCTATKH U JJOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPH AHATU3€E PE3yIbTaTOB ACSITEIbHOCTH;

MIPU3HABATH CBOE MPABO U IPABO APYTUX HA OLUIHOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYTOro YeJlIoBeKa.



INPEAMETHBIE PE3YJIBTATbHI

[IpenmeTHble pe3yibTaThl OCBOSHHS CojAepkaHHs ydueOHoro mpeamera «buonorus» Ha
yIIyOJICHHOM  YpOBHE  OpPHUEHTHPOBaHBI Ha  oOecmedeHHWe TPOoHIBHOTO  OO0ydeHUs
oOyyaromuxcst 6nojorud. OHM BKJIIOYAIOT: crenu@uueckue A OMOJIOTMM Hay4HbIe 3HAHHS,
YMEHHS U CIIOCOOBI JCHCTBHI 10 OCBOCHHIO, MHTEPIIPETANN U PeoOpa30BaHUIO 3HAHUI, BUIIBI
NeSITeILHOCTH MO TIOJYYESHUIO HOBBIX 3HAHUW M UX MIPUMEHEHHIO B PA3JIUYHBIX YUEOHBIX, a TAKXKe
B pCAIbHBIX JKH3HEHHBIX CHTyalusx. lIpenMeTHbIe pe3ynbTaThl NPENCTaBICHBI IO TOJaM
U3yUYCHHS.

[IpenmeTtHbie pe3ynbTaThl OCBOCHUS yuebHoro npenmera «buonorus» B 10 kiacce:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIK OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B
(GhOopMUPOBAHNUN €CTECTBEHHO-HAYYHOUN KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIBI U PEIICHUU
po0JieM pallMOHAIBHOTO MPUPOIONOIL30BaHUS, O BKJIa/I€ POCCUICKUX U 3apyO0eKHBIX YUCHBIX B
pa3BUTHE OMOJIOTHHY;

BJIQ/IETh CHUCTEMOM OWOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliue
OMOJIOTUYECKHE TEPMHUHBI U TIOHATHUS (KU3HB, KJIETKA, OPraHU3M, METa0OoJU3M, TOMEOCTas,
caMOpeTryJIsiLusl, CaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHUYUBOCTb, POCT U Pa3BUTHE),
Omonoruueckue Teopun (knerounas Teopus 1. 1lIBamma, M. lllneiinena, P.Bupxosa,
XpOMOCOMHasi Teopusi HacaeAcTBeHHOCTH T. Moprana), yuenus (H. Y. BaBunoBa — o neHTpax
MHOTO00pPa3usl M MPOUCXOXKICHHS KYIbTYPHBIX PACTEHUI), 3aKOHBI (€IUHOOOpas3usi MOTOMKOB
MEPBOro MOKOJIEHHUS, pacIeIIEHUs, YUCTOThHI TaMeT, He3aBUCUMOTro HacienoBanus . Mennens,
TOMOJIOTUYECKUX PSIAOB B HaciencTBeHHoM wu3meHunBoct H. V. BaBunoBa), mpuHIUIIBI
(KOMILIIEMEHTapHOCTH );

BJIQJICTh OCHOBHBIMH METOJAMH HAyYHOTO TIO3HAHMSI, HCIIONh3yeMbIX B OMOIOTUYECKUX
MCCJICIOBAHMX JKUBBIX O0BEKTOB (OMUCaHWE, U3MEpPEHNE, HAOMIOCHUE, SKCIIEPUMEHT);

YMETh BBIJICISITh CYIIECTBEHHBIC MPHU3HAKU: BHPYCOB, KIETOK MPOKAPUOT U JYKAPHUOT,
OJITHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucje OakTepuii, rpubOB, pacTeHHIA,
JKUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM OPraHOB PACTCHH, KMBOTHBIX, YEJIOBEKa,
MIPOLIECCOB KU3HEACITENbHOCTH, POTEKAIOIINX B OpraHU3Max PacTeHUM, )KUBOTHBIX U YEIIOBEKA,
OMOJIOTMYECKHX MPOLIECCOB: OOMEHA BEIIECTB (METab0JIN3M), IPEBPAILECHUS SHEPTHH, OPOKEHHUS,
aBTOTPO(HOTO U reTepOTPOPHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCUHTE3a, MUT03a, MEH03a,
raMeToreHesa, aMOpHOreHesa, MOCTAMOPHUOHAIIEHOTO pa3BHUTHUSA, Pa3MHOXKEHHUS,
WHAMBUAYAIbHOTO Ppa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJIEHCTBHS TI'€HOB, Te€TEpO3Hca,
UCKYCCTBEHHOT'O 0TOODA;

YMETh YCTaHAaBJIMBATh B3aWMOCBSI3M MEXAY OpraHOMJaMH KJIETKH M HX (YHKIUSMHU,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEeW W X (DYHKIUSIMHU, MEXKIY OPTraHaAMU U CUCTEMaMU OPTaHOB Y
pacTeHMii, >KMBOTHBIX W 4YelOBEeKa M HUX (QYHKIUSAMH, MEXAYy CHUCTEMamMH OpPraHOB M UX
GYHKIUSAMHU, MEXKIY dTamaMu OOMEHa BEIIECTB, dTalmaMH KJIETOYHOTO ITUKIA U KU3HEHHBIX
IUKJIOB OPraHM3MOB, JTalaMd SMOPUOHAIBHOTO pa3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM,
(deHoTHIOM U (hakTopaMH Cpebl OOUTAHHUS;

YMETh BBISBISATh OTIMUYUTENbHBIE NMPU3HAKH KUBBIX CHCTEM, B TOM YHUCJIE PACTEHUH,
JKUBOTHBIX U YEIIOBEKA;

YMETb HUCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTHUECKYI0 TEPMUHOJIOTHIO U
CUMBOIIMKY JIJIsl JOKA3aTeIbCTBA POJICTBA OPTaHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIII;

YMETbh pelIaTh OMOJOTHUYECKHE 3a/1a4H, BBISBIISATH IPUUMHHO-CIICACTBEHHbBIE CBSI3U MEXY
UCCIICTyeMbIMU OMOJIOTUYECKUMU TPOILIECCAaMU U SBJICHUSIMH, JCNaTh BBIBOABI M MPOTHO3HI Ha
OCHOBaHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMETh BBINOJHATH JTAOOpAaTOpPHBIE M MpPaKTUYeCKHe paboThl, COOMI0JAaTh MpaBHia MpU
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMETh BBIABUTATh THUIMOTE3bl, MPOBEPITh WX OJKCIEPUMEHTATBHBIMU CPEICTBAMH,
bopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATh MTOJIyY€HHBIE PE3YNIbTAThl U JIeJIaTh BBIBOIBI;



YMETh YYacTBOBaTh B Y4€OHO-HCCIENOBATEILCKONW PadoTe MO OHOJOTHH, DKOJOTUUA U
MEIUIUHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIMIECTB, W IyOJUYHO TPEACTABISTH
MOJTyYEHHBIC PE3YJIbTAThl HA YYEHUYECKIX KOH(EPECHIIHSIX;

YMETh OIIEHUBATh THYECKUE aCIIEKThI COBPEMEHHBIX MCCIICIOBAHUN B 00JIACTH OMOJIOTHH
U MEIWUIUHBI (KJIOHHUPOBAHUE, HMCKYCCTBEHHOE OIUIOOTBOPEHHE, HANpPaBICHHOEC H3MEHEHUE
TeHOMa U CO3JIJaHKME TPAHCTEHHBIX OPTaHU3MOB);

YMETh OCYIIECTBISTH OCO3HAHHBIN BBIOOp Oymyiiei nmpodeccnoHalbHON AeITeThHOCTH B
o0racTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEITLCKOTO X035 CTBA, TUIIEBOM
MPOMBINIICHHOCTH, YIITyOJISITh TO3HABATENIBHBIN HHTEPEC, HATIPABICHHBIN Ha 0CO3HAHHBIN BHIOOD
COOTBETCTBYIOIICH Mpodeccuu U MPOJ0JDKEHNE OMOJIOTUYECKOT0 00pa30BaHUsl B OPraHU3aIMsIX
cpenHero npoeCcCHOHATBLHOTO U BBICIIET0 00pa3oBaHUsI.

[IpenmerHbie pe3ynbTaThl OCBOeHHs ydeOHoro mpeamera «buonorus» B 11 kiacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U POJI OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B
(GbopMUPOBAaHUN COBPEMEHHOM €CTEeCTBEHHO-HAyYHOM KapTHHBI MHpa, B IO3HAHUU 3aKOHOB
IPHUPOJBI U PEUICHUH SKOJIOTHYECKUX MPOOJIeM YelIOBEYECTBA, a TAKXKE B PEIICHHUU BOIPOCOB
PaIlMOHATILHOTO TPUPOIONIOIB30BaHUS, U B (DOPMUPOBAHUH [IEHHOCTHOTO OTHOIICHUS K PUPOJIE,
o0IIecTBYy, YENOBEKY, O BKJIAJe¢ POCCHUUCKUX M 3apyOCKHBIX YYCHBIX-OHMOJIOTOB B pa3BHUTHE
OHOJIOTHH,

BIIQJICTh CHCTEMOH OWOJOTHYECKMX 3HAHWH, KOTOpas BKIIOYACT OMpEICIICHUs W
MOHMMAHHUE CYIIHOCTH OCHOBOIMOJAralomux OWONOrMYeCKUX TEPMHUHOB W TOHATHH (BUA,
’KocucTeMa, Ouocdepa), Ouomormueckue Teopuu (dBoitorMoHHas Teopus Y. [lapBuHa,
CHHTeTHYeCKass Teopusi »Bosronuu), yaenus (A. H. CeBeprioBa — o0 TyTSX W HampaBIICHUSIX
sBomtonnu, B.W. BepHanckoro — o 6uocdepe), 3akoHbI (TeHeTudeckoro paBHoBecust k. Xapau
u B. BaiinGepra, 3aposapimeBoro cxonacrtBa K. M. bapa), npasuna (muaumyma lO. JIubuxa,
HKOJIOTMUYECKOH MUpaMUIBI SJHEPTHUH ), TUTIOTE3bI (TUoTe3a «Mupa PHK» V. I'unbepra);

yMETh BIAJE€Th OCHOBHBIMM METOJIaMH HAY4YHOTO TIO3HAHMS, HCIOIb3YEMbIMU B
OMOJIOTUYECKUX WCCIEAOBAHUAX J>KUBBIX OOBEKTOB M JKOCHCTEM (ONMHUCAHHE, H3MEpEHHE,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMH BBISBICHUS M OLICHKH aHTPONOTE€HHBIX M3MEHEHHH B
IpUpOJIE;

YMEThb BBIIEIATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHMOIE€OIEHO30B, JKOCHUCTEM H
ounocthepsl, CTaOWIM3UPYIOMIETO, ABMXKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOro O0TOOpa,
AJTONATPUYECKOr0 M CUMIATPUUYECKOT0 BU000pa30BaHus, BIUSHUS JABIKYIIUX CHJ 3BOJIOLUN
Ha TeHO(OH]| MOMYJSIUHU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpelie OOMTaHUS, YepeIOBaHUS
HAIpPaBJIEHUH 3BOJIIOLNHU, KPYTOBOPOTA BEILIECTB U TIOTOKA YHEPTHH B SKOCUCTEMAX;

YMETh YCTaHABINBATh B3aUMOCBSI3H MEXKTY IIPOLIECCAMU IBOIIOIUH, TBUKYIITIMH CHITAMH
AQHTPONIOTEHE3a, KOMIIOHEHTAMH pAa3JIMYHBIX HSKOCHUCTEM U MPHUCHOCOOJEHUSMU K HUM
OpPTaHHU3MOB;

YMETb BBISBIATH OTJIMYUTENbHbIE TPU3HAKH JKUBBIX CUCTEM, IIPUCIIOCOOIEHHOCTH BUJIOB K
cpene obutaHus, aOMOTHYECKUX M OMOTHYECKMX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBS3EH
OpraHU3MOB B COOOIIECTBaX, aHTPOMOTEHHBIX U3MEHEHUI B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMETh HMCIIOJIB30BaTh COOTBETCTBYIOIINE aPTYMEHTBI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO H
CUMBOJIUKY [UIsl JOKa3aTelIbCTBa POJCTBA OPTaHMW3MOB pa3HBIX CHUCTEMATUYECKUX TPYIIIL,
B3aMIMOCBSI3M OPTaHU3MOB M CpeAbl OOMTaHUs, €IMHCTBA UYEIOBEYECKUX pac, HEOOXOIMMOCTH
COXpaHEHMsI MHOT000pa3usi BUIOB M IKOCHCTEM KaK YCJIOBHS COCYILECTBOBAaHUS MPHUPOABI U
YeII0BEYECTBA,

YMETb peliaTh OMOJOTHUYECKHE 3a/1a4H, BBISBIISTH IPUYMHHO-CIICACTBEHHbBIE CBSI3U MEXY
UCCJICTyeMbIMU OMOJIOTUYECKUMU TPOILIECCaMU U SBJICHUSIMH, JCNaTh BBIBOABI M MPOTHO3HI Ha
OCHOBaHUU NOJyYEHHBIX PE3yJIbTaTOB;

YMETh BBINOJHATH JTAOOpAaTOpPHBIE M MpPaKTUYEeCKHe paboThl, COOMI0JAaTh MpaBHia MpU
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;



YMETh BBIJBUTATh THUIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIBHBIMH CPEIICTBAMH,
bopMyIHpys 1IeTh NCCIIETOBAHNUS, AaHATTM3UPOBATH MTOJYYEHHBIE PE3YNIbTAThl U IeNaTh BEIBOBI,

YMETh Y4acTBOBaTh B Y4eOHO-HCCIENOBATENbCKONW paboTe MO OMOJOTHH, 3KOJIOTHU H
MeIUIMHE, MPOBOJMMOM Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, M ITYOJMYHO IPEACTaBIIATH
NOJIy4YEeHHBIE PE3Y/IbTAaThl HA YUEHUUYECKUX KOH(PEPEHIHIX;

YMETh OIIGHUBATh THUIOTE3bl M TEOPHH O NPOUCXOKICHUHM KHU3HH, 4YEJIOBEKa W
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBHIX M CIOCO0AaX IMpeJOTBpAICHHs TI00aJIbHBIX
W3MEHEHUH B 6uocdepe;

YMETh OCYIIECTBIIATh OCO3HAHHBIN BBIOOp OyayIeil npodeccnoHaIbHOM AeATEIEHOCTH B
o0JracTn OMOJIOTHH, YKOJIOTHUH, TPUPOIOTIONB30BAHMS, METUIINHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH,
BETEpUHAPHUH, CEIIbCKOTO XO3sMCTBA, MUIIEBOI MPOMBIIIICHHOCTH, YIIyOIsTh MO3HABATEIbHBIN
WHTEPEC, HAIPABJICHHBIA Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH Mpodeccuu 1 MPO0JKEHNE
Ouosornyeckoro o0pa3oBaHUs B OpPraHM3ALMAX CPEIHEr0 MPOPECCHOHATBLHOTO M BBICIIETO
o0OpazoBaHwUs.

COJEP)KAHUE YYEBHOI'O NPEJIMETA «bBHOJIOTUA. YIJIYBJEHHBIN
YPOBEHb»

10 KJIACC

CopepxaHue  IpOrpaMMBbl,  BBIIEICHHOE KYPCUBOM, HE BXOAUT B  IIPOBEPKY
rocyaapcTBeHHOM uToroBoit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHast OMOIOTHS — KOMILUIEKCHAsE Hayka. KpaTkas uctopus pa3BUTHS OHOJIOTHH.
buonornueckre Hayku W u3ydaemble UMH MpobOiembl. DyHIaMEeHTadbHbIE, MPHUKIAIHBIE U
MOVCKOBBIC HAYYHBIE UCCIICIOBAHUS B OMOJIOTHH.

3HavyeHne Ouonorud B (HOPMUPOBAHHMU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3annblie ¢ 6uoaorueil. 3HaueHre OUOIOTUH B MPAKTUUECKOM AEATEIbHOCTH
YeJI0BEKa: MEIULIUHE, CEJIbCKOM X0351CTBE, IPOMBILIIIEHHOCTH, OXPaHEe MPUPOJIBI.

JdeMoHcTpanuu

Hoptpetsl: Apuctorens, Teodpact, K. Jluanei, XK. b. Jlamapk, Y. lapsun, VY. I'apseii,
I'. Mengens, B. W. Bepunanckuii, WM. II. IlaBnos, M. W. MeunukoB, H. W. Basuios, H.
B. TumodeeB-Pecorcknii, k. Yorcon, ®@. Kpux, /I. K. benses.

Tabauiet 1 cxembl: «CBsi3b OMOJIOTUH C APYTUMHU HayKaMu», «CuctemMa OMOJOTHYECKIX

HAYK».

Tema 2. ’KuBble cucTeMbl M X H3yYeHUE

JKuBble cucTeMbI Kak nmpeaMeT nu3ydeHus ouonorun. CBOWCTBA KUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTb, CJIOKHOCTh M YHOPSAIOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, = CAaMOOPTraHM3allvs, CaMOBOCIPOMU3BEIICHUE, Pa3apakUMOCTbh,
U3MEHYMBOCTb, POCT U pa3BUTHE.

YpoBHU OpraHu3alM¥ JKUBBIX CHCTEM: MOJEKYJISPHBIA, KIECTOYHbINA, TKAHEBbIN,
OpTraHW3MEHHBIMH, MONYJISIIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN (broreoneHOTHYECKHN),
ounoctepnsiid. Ilporeccsl, mpoucxoasmue B KUBBIX cUcTeMax. OCHOBHBIE MPU3HAKH KUBOTO.
Kuznup kak popma cymectBoBaHus Matepuu. Hayku, nzydaromue »KUBble CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpTraHHU3alUU.

N3yuenune xuBbIX cucteM. MeToapl Onojiornueckoi Hayku. HaOmroneHue, uamepeHue,
DKCIEPUMEHT, CHUCTEMarh3auus, MeraaHanu3. [loHATHE O 3aBUCHMMOW M  HE3aBUCHUMOU
nepeMeHHo#. [lnmanupoBanue skcnepuMeHTa. IloctaHoBka u mpoBepka runorte3. Hymnesas
runore3a. [loHsaTHe BEIOOPKU U €€ JOCTOBEPHOCTh. Pa3zdpoc B Omonmorndeckux naHHbIX. OneHka
JIOCTOBEPHOCTH TOJIYYEHHBIX pe3ynbTaTOB. [IpUUMHBI MCKaXeHUS! pe3ylbTaTOB 3KCIEPUMEHTA.
[IoHsITHE CTATHCTUYECKOTO TECTA.



JdeMoHcTpanuu

Tabmuubl u cxembl: «OCHOBHBIE TIPU3HAKUA JKU3HWU», «DBHOJOTHYECKHE CHCTEMBI»,
«CBoiiCcTBa )KMBOW MaTepuu», «YpOBHU OpraHU3alliu KUBOM Npupoab», «CTpoeHne KUBOTHON
KIIETKN», «TKaHH )KMBOTHBIX», «CHCTEMBI OPTaHOB YEJIOBEYECKOTO OpraHus3mMa», «buoreoneHos»,
«buocdepa», «MeToabl U3ydeHUS KUBON TPUPOIBI».

ObopynoBanue: 1abopaTtopHoe  O0OpyAOBaHWE JUIA  NPOBEACHUS  HAOIIOACHUH,
U3MEPEHUM, DKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonb30BaHME Pa3IMYHBIX METONOB IIPH M3YyYCHHUH >KHBBIX
CUCTEM>.

Tema 3. Brnosnorus KjieTku

Krnerka — cTpykTypHO-QyHKIIMOHANbHAS €IMHULIA )KUBOTO. VICTOPUS OTKPBITUS KIETKH.
Paboter P.I'yka, A.JleBenryka. Knerounas teopust (T.LlBann, M. llneiinen, P. Bupxos).
OCHOBHBIE TTOJIOKEHUSI COBPEMEHHOM KJIETOUYHON TEOPHH.

MeTtoabl MOJEKYISIPHOM M KJIETOYHOM OMONOTHMH: MHUKPOCKOMHUSA, Xpomarorpadus,
a7eKkTpodope3, METOJ MEUEHBIX aTroMoB, auddepeHnraibHoe eHTpUudyrupoBaHue,

KYJIbTUBUPOBAHUC KieTok. M3yuenue (UKCUPOBaHHBIX KJICTOK. OneKTpoHHas
mukpockonusa. KondoxkanbHas Mukpockonus. BuransHoe (IpUKU3HEHHOE) N3yUEHHE KIIETOK.
JdeMoHcTpanuu

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

Tabnuier 1 cxembl: «CBETOBOM MHUKPOCKOI», «DIEKTPOHHBIN MUKpOcKom», «HcTopus
Pa3BUTHSI METO/I0B MUKPOCKOIIUN.

OO6opyaoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaThl PaCTUTENbHBIX, JKUBOTHBIX H
OakTepuaIbHBIX KIETOK.

IpakTuuyeckas pa6ora «/3yueHue MeTOJOB KIETOUHOH Ouonorum (xpomarorpadus,
anektpodopes, nuddeperiuanpHoe neHTpudyruposanue, [T1[P)».

Tema 4. XumMnyeckasi Opranu3aums KJIeTKU

XHUMHUYECKUI COCTaB KIETKU. Makpo-, MUKpPO- U YIbTPAMUKPOdJIEMEHTHI. Bona u ee poib
KaK pacTBOPHUTENS, peareHTa, y4yacTHe B CTPYKTYPHUPOBAaHUHM KIETKU, TEIJIOPETyIIsALHUU.
MuHepaJibHbIE BEIIECTBA KJIETKU, UX OMOJIOTHYecKasi poiib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BelecTBa KieTku. buonornueckue noaumepsl. benkn. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphel OenkoBoi Mousekynbl. IlepBuunas cTpykrypa Oenka, MenTHAHAs
cBs3b. BTOpmuHas, TpeTwdHas, deTBepTUYHAs CTPYKTypbl. JleHaTypanus. CBoicTBa OEIKOB.
Knaccudukanus 6enxo. buonornueckue ¢pynkunu 6enkoB. [lpuonusi.

VYrineBonbl. MoHOCaxapuibl, JUCaxapybl, OJUTOCaxapuabl M mojucaxapubsl. OO
IUIaH CTPOEHUS M (PUBMKO-XMMHUYECKHE CBOMCTBAa yIieBoAOB. buonornuyeckue (yHKIHH
yIJIEBOJIOB.

Jlumuael.  TmapodunsHO-TUApOodOOHBIe  cBocTBa.  Kilaccudukamms — mummmaos.
Tpurnunepuasi, pocoaunuabl, BOCKH, crepounbl. buomornueckue Gpynkiuu munuaos. Oo0mue
CBOMCTBA OHOJNIOTUYECKUX MEMOpaH — TEKy4ecTh, CIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. JIHK n PHK. Ctpoenune HykienHoBBIX KucioT. HykieoTunasl.
[Tpuntun komrmiementapuoctu. IlpaBuno Yapradda. Ctpykrypa JIHK — nBoitHas crimpaib.
Mecronaxoxzaenue u 6nonornyeckue pynkmnu JHK. Buast PHK. @ynkuun PHK B kietke.

Crpoenne Mosnekynbl AT®. Makposprudeckue cBsizu B mosiekyine AT®. buonornyeckue
¢ynkuun  AT®. BoccTaHoBieHHBIE TEPEHOCYMKH, UX (QYHKUMH B  KieTke. [pyrue
nykieosuarpudocdatel (HTD). CexBenupoBanne [JHK. MeToasl TeHOMUKH, TPAHCKPUTITOMUKH,
IIPOTEOMHUKH.

CtpykTypHasi O6uojorusi: OMOXUMHUYECKHE M OMOo(HU3NUYECKHe HCCIIECIOBAHUS COCTaBa M
IPOCTPAHCTBEHHOW CTPYKTYpbl ~OMOMOJeKyl. MojaenupoBaHue CTPYKTYpbl W (DYHKIIHHA
OMOMOJIEKYIT ¥ MX KOMIUIEKCOB. KOMITBIOTEPHBIN TU3aiH M OPraHUYECKUN CUHTE3 OMOMOJIEKYIT 1
WX HENPUPOJHBIX aHAJIOTOB.



JleMoHCTpanuu

[Moptpetst: JI. TTonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, @. Caurep,
C. [Ipy3unep.

[lnarpammbl: «PacripefieieHue XMMHUYECKHMX JJIEMEHTOB B HEXHUBOM  IPHUPOAE,
«PacnpeneneHrne XuMUYECKUX JIEMEHTOB B JKUBOU IIPUPOIE».

Tabmuubl u cxembl: «[lepuogudeckass TaOaUIla XUMUYECKUX AJIeMEHTOB», «CTpoeHHE
MOJICKYJIBI BOJBI», «BemecTtBa B cocTase OpTraHu3MOB», «CTpoeHHe MOJICKYJIbI Oeka»,
«CTpyKTypbl O€TKOBOW MOJIEKYJBI», «CTpOCHHE MOJEKYJ YIJIEBOJOB», «CTpoeHHE MOJICKYJ
TUnUA0B», «HykienHOBbIe KUCTOTHI», «CTpoeHHe MOJIEKYITbl ATD».

OObopyoBanue: XUMUYECKast TOCy/1a 1 000pyI0BaHNE.

JlaGopaTopHas padora «OOHapyxeHne OEIKOB C ITOMOIIbIO KAUeCTBEHHBIX PEaKLIUIi».

JlabopaTopHas padora «lccneqoBaHue HyKIIEMHOBBIX KUCIIOT, BBIIEJIEHHBIX U3 KIIETOK
Pa3IUYHBIX OPTaHU3MOB.

Tema 5. CTpoenue u GyHKIMH KIETKH

Tunsl kIeTOK: dyKapuoTHUecKas U Mpokapuotuueckas. CTpyKTypHO-(QYHKIIMOHATIbHBIE
00pa3oBaHUS KIETKH.

CtpoeHue mpoKapuOTHYECKOW KiIeTKu. Kierounas cTeHka OakTepuid W apxei.
OCOoOeHHOCTH CTPOCHHUS TeTepOTPOPHOI 1 aBTOTPO(HOM MPOKAPHOTHUECKUX KIIETOK. MecTo u
pOJIb MPOKAPUOT B OMOIICHO3aX.

Crpoenne 1 pyHKIIMOHUPOBAHHUE dYKapUOTHYECKOM KieTkH. [Imazmaruueckas memOpana
(urazmanemma).  CTpykTypa TUIa3MaTH4YecKod MeMOpaHbl. TpaHCHOpPT BEIIECTB uepe3
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHBIN (nuddy3us, obnerdenHas auddQysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopt). [lomymponuriaemocts MemOpanbl. Pabota
HaTpUil-KaJIMeBOro Hacoca. DHAOLUTO3: MUHOIUTO3, (haronuro3. Dx301uto3. Kilerounas creHka.
CtpykTypa ¥ PyHKIIUU KJIETOYHOW CTEHKH pacTeHUM, TPHOOB.

Huronna3zma. Ilutozons. Llutockener. JIBuxenue uuroriazmbl. OpraHouabl KIETKU.
OnHomMeMOpaHHBIC OPraHOWABI KJIETKU: dHAomIazMarudeckas cetb (DIIC), anmmapar I'onbmkw,
JU30COMBI, UX CTpOCHHE U (YHKUIUHU. B3anMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIICTKH.
CtpoeHue rpaHyIsIpHOTO peTuKynymMa. Mexanu3m HampasieHus OenkoB B OIIC. Cuntes
pactBopuMbIX  OenkoB. CuHTE3  KJIEeTOuHBIX MeMmOpaH. ['maakuii  (arpaHymispHBIN)
SHJOTUTa3MaTHYeCKuid peTukynyM. CekpetopHas (yHkius anmapata [ onbmku. Moaudukamms
6enkoB B annapate ['onbmxu. CopTupoBka 6enkoB B anmapare ['onbmxu. TpaHcnopT BeliecTs B
KkieTke. Bakyonu pactutenbHbIX KieTok. Kinertounsiit cok. Typrop.

[loniyaBTOHOMHBIE OpraHoOWABl KJIETKU: MMTOXOHApPUH, MacTuabl. [IpoucxoxneHue
mutoxoHapuit u mactua. Cumouorene3 (K.C. MepexkoBckuid, JI. Maprynuc). CtpoeHue u
GYHKIIMM  MUTOXOHIApUNA U T1acTua. [lepBUYHBIE, BTOPHYHBIE M CIOXKHBIC TIUIACTHJIBI
(OTOCUHTE3UPYIOUINX JYKApUOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEUKOILJIACTHI  BBICIIMX

pacTeHuN.

HememOpanHble opranon sl kiaeTkun CTpoeHne U (pyHKIUN HEMEMOPAHHBIX OPraHOUIOB
KJIETKH. Pu6ocomsl. [Ipomexxyrounsie (buaMeHTsI. MuxkpoduiaMeHTbl. AKTHHOBBIE
MHUKpO(QUIaMeHThl.  MpbllIeyHble  KIETKH. AKTUHOBBIE ~ KOMIIOHEHTBI  HEMBIIIEYHbIX

KJIeToK. Mukpotpyoouku. Knerounsiii nentp. CTpoeHue M IBUKEHUE JKTYTHKOB U PECHUYEK.
Muxkpotpy6ouku nutoriasmel. Llentpuons. benku, acconmupoBanHble ¢ MUKpOQUIAMEHTaMU U
MHUKpOTpyOOoukaMu. MOTOpHBIE OEIIKH.

SAnpo. Ob6onouka siapa, XpoMaTHH, KapHoIlja3Ma, SJIPBIIIKU, UX CTPOCHUE U (QYHKIUU.
Snepubliii GenkoBelii MaTpukc. [IpocTpaHCTBEHHOE PACHONIOKEHHE XPOMOCOM B HHTEp(hazHOM
aape. DyXpoMaTUH M TreTepoxpoMaTuH. benkn XpomaTuHa — TUCTOHBL JIlMHaMuKa sSAepHON
000JI0YKH B MUTO3€. SIIEPHBIIA TPaHCIOPT.

Knerounsle  BkmtoueHusa. CpaBHUTENbHAs  XapaKTEPUCTHKA  KIETOK  3YKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpaumuu

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



Tabmuuer u cxembl:» CTpoeHHE 3yKapHOTHUECKOH KieTkn», «CTpoeHHe XKHUBOTHOU
KJIeTKU», «CTpOEHUE paCTUTEIbHON KIETKN», «CTpoeHrne MUTOXOHIpUN», «SAnpo», «CtpoeHue
MPOKAPUOTUYECKON KIIETKU».

O6opyoBaHKe: CBETOBOM MHKPOCKOM, MHKpPOIpernapaTbl PacCTUTENbHBIX, MXHUBOTHBIX
KJIETOK, MUKpPOTIpenaparhl 0aKTepUaTbHBIX KIETOK.

JlaGopaTopHas padora» V3ydyeHne cTpoeHUS KIETOK Pa3aIndHbIX OPraHU3MOBY.

IpakTuyeckas padora» I3yyeHne CBONCTB KIETOYHOW MEMOPAHBI».

JlabopaTopHas pa6ora» lccienoBaHre Mmia3Moian3a U JEMIa3MoiIn3a B pacTUTEIbHBIX
KJIETKax».

IIpakTuyeckasi padora» M3yueHue ABUKEHUS HUTOIIA3Mbl B PACTUTENIBHBIX KIETKaX».

Tema 6. O0MeH BellecTB U NMPeBpPallleHUE JHEPTUN B KJIETKe

AccUMUIISINS U TUCCUMIUIALNS — JBE CTOPOHBI MeTaboan3Ma. THnbsl 0OMeHa BEIIECTB:
aBTOTPO(HBIN U TeTepOoTPOdHBIN. YUacTre KUCIOpoaa B OOMEHHBIX ITpolieccax. JHEPreTUIECKOe
oOecnieuenue kietku: npesparienne AT® B 0OMeHHBIX nporieccax. @epMEeHTaTUBHBIN XapakTep
peakiuil KIeTogyHoro Merabonusma. GepMeHTHI, UX CTPOSHHE, CBOMCTBA U MEXAaHHU3M JICUCTBUSI.
Kodepmentsl. OTinunst GepMEHTOB OT HEOPraHUYECKHUX KaTalu3aTOPOB. belKu-akTUBAaTOPHI U
OeNKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (EpMEHTAaTHUBHBIX pEaKIHi OT pa3IM4HbIX
(daxTopoB.

[lepBUYHBII CHHTE3 OPraHUYECKUX BEIIECTB B KJeTKe. POTOCHMHTE3. AHOKCUTEHHBIN U
OKCUIeHHbII  ¢orocunTe3 y Oakrepuil. CBeTOCOOMpAIONIME TMUIMEHTHI M IHUIMEHTHI
peakunoHHOro neHTpa. Ponp xjopomnactoB B mpouecce gorocuHTe3a. CBETOBas U TEMHOBas
dazel. Dotogsixanue, Csz., C4- u CAM-tuner  ¢otocunrtesza. [IpoaykTUBHOCTH (PoTOCHHTE3A.
Bnusiaue pa3nuunbix GpakTopoB Ha CKOPOCTh (OTOCHHTE3A. 3HaUeHHE (DOTOCHHTE3A.

XemocuHTe3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTPH(PHUUIUPYIOIINE
OakTepuu, xeye300akTepun, cepoOaKTEpHUH, BOJOPOAHBIC OaKkTepru. 3HAYCHHE XEMOCHHTE3A.

AmnaspoOHbIe opranu3mbl. Bunel 6poskenus. [IpoaykTsl OpoXKeHHS U MX HCIIOJIB30BaHHE
YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHWU3MBI KaK OOBEKTHl OMOTEXHOJOTHH W BO3OYIUTEIH
00J1e3HEH.

AdpoOHBIE OpPTraHW3MBI. JTambl dHEpPreTudeckoro oomeHa. [loAroTOBUTENBHBIN STaIl.
I'mukonu3 — OeCKUCIOpOIHOE PACIICTIIICHNE TIIOKO3BI.

buonoruueckoe okucineHue, UiM KJIETOUYHOE JbIxaHue. Poinb MUTOXOHAPHII B Mpolieccax
OMOJIOTUYECKOTO OKHCIICHHS. Huknueckue peaxIum. OxucnuTeNnbHOe
dbochopunupoBanue. JHEpruss MeMOpaHHOTO TpaaueHTa npoToHOB. CuHTe3 AT®: pabora
npotoHHOH ~AT®-cunTassl. [IpeumymecTBa a’poOHOro myTH oOMEHa BEIIECTB Iepen
aHa’poOHBIM. D(HPEKTUBHOCTH SHEPTETHIECKOTO OOMEHA.

JdeMoHcTpanuu

[Moptpetst: JIx. [Tpuctiun, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. DHrensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuupl u cxembl: «@OTOCHHTE3», «IDHEpreTHYeckuii ooMeH», «buocwHTE3 Oenmka»,
«Ctpoenue GepMeHTa», «XeMOCHHTE3Y.

O60opyaoBaHKe: CBETOBOI MUKPOCKOII, 000PYAOBaHHE JIJIsl TPUTOTOBIICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPEIIapaToB.

JlabopaTopHasi padora «lI3yueHue KaTaJTUTUUYECKOW aKTHUBHOCTH (epMeHTOB (Ha
IpUMEpE aMMJIa3bl WIIN KaTanas3bl)».

JlabopaTopuasi pa6ora «l3yueHue (¢GepMEHTATHBHOIO pacUICIUIEHUs TMEepOKCUaa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAX».

JlabopaTopnasi pabora «CpaBHeHUE NpoI1ieccoB (POTOCHHTE3a U XEMOCHHTE3a».

JlaGopaTtopuass  padora »CpaBHEHHE  TIPOLIECCOB  OpOKEHUS M JBIXAHHUS».

Tema 7. HaciencreenHas uHgopManus U peajau3anus ee B KIeTKe
Peakuuu maTpuuHOro cuntesa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MAaTPUYHOTO
cuHTe3a. Peanmsanus HacneacTBeHHOW uHGpopManuu. ['eHeTHUecKHil KOJX, €ro CBOWCTBA.



Tpanckpunuus — Matpuunblii cuaTe3 PHK. IlpuHIunel TpaHCKpUNIMK: KOMIIJIEMEHTAPHOCTb,
AHTUIAPAIUIETBHOCTh, aCUMMETpUYHOCTh. Co3peBanne MarpuuHbix PHK B sykapmoTnueckoit
kierke. Hexoaupytomue PHK.

Tpancnsauus u ee 3Tanbl. Yuactue tpancnopTHeix PHK B OnocuuTese Oenka. YcnoBus
6uocunTesa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTE3€e OemKa.

CoBpeMeHHbIE NPEACTABICHUS O CTPOCHUH reHoB. OpraHu3alus reHoMa y MpoKapuoT U
JYKapHOT. Perynsmusi akTUBHOCTH TE€HOB Yy mpokapuor. [wumore3a omepona (. Kakoo,
K. MaHno). MonekynsipHble MEXaHU3MBbI IKCIIPECCUU TE€HOB Y JyKapuoT. Poib XpomaTuHa B
perynsiun paboThl reHOB. Perymsius oOMeHHBIX MpoIeccoB B kieTke. KiieTounslii romeocras.

Bupycbl — Heksetounble (OpMbI KU3HU U 00JIUraTHbie napa3utbl. CTpoeHUe MPOCThIX U
CIIOKHBIX BHUPYCOB, pPETpOBUPYCOB, Oaktepuodaros. XKXusnennsrii nukn JIHK-conepxamux
BupycoB, PHK-conepxxammx Bupycos, Oakreprodaros. OOpaTHas TpaHCKPHUIIIUA, peBepTasa,
WHTErpasa.

Bupycubsie 3a0oneBaHusi uenoBeka, KWUBOTHBIX, pacrenuid. CIINJ, COVID-19,
COLMANIbHBIE U METUIIMHCKHE TIPOOIEMBI.

bruonndopmaruka: wHTErpamnus U aHaau3 OOJIbIIMX MacCHBOB («bigdata») cTpykTypHBIX
OMONOTHYeCcKNX JaHHBIX. HaHOTexHOMOTMM B OWONoruu M wmenuiuHe. [Iporpammupyembie
dbyakuun 6enkoB. CIocoObl JOCTaBKH JIEKAPCTB.

JdeMoHcTpanuu

[optpetsr: H. K. Konsuos, /1. . IBaHOBCKUIA.

Tabmuiel  w  cxeMmbl: «kbuocuHTe3  Oenka», «l['eHeTmdeckuii  koa», «Bupychi»,
«baktepuodarum».

IIpakTnyeckas padora «Co3gaHue MOAEIN BUpYCa».

Tema 8. /Ku3HeHHBbIN UK KJIETKH

Knerounsnii nuki, ero mepwonabl u perymsius. Matepdaza m muto3. OcoOeHHOCTH
poIeccoB, mpotekaronux B uHTepdase. [loaroroka kietku k aeneHuto. [IpecuHTeTHuecKuit
(MTOCTMHUTOTUYECKH), CUHTETHUYECKHH W TOCTCUHTETUYECKUM (MPEMUTOTHUYCCKUN) TEPUOIBI
UHTEpQa3bl.

Marpuunsiii  cunte3 JHK — penmukanus. Ilpunuuner  perumkannu — JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIA  CHUHTE3, AHTUIAPAUIENBbHOCTh. MexaHu3m
pemikanmu JJHK. Xpomocomsl. Ctpoenne xpomocoMm. Temomepsl U Tenomepasa. XpoMOCOMHBIN
Ha0Op KIETKH — KapHOTHUI. [IMIIIOWIHBIN U ramjiouHbil Habopsl XpoMocoM. ['oMooruuHbIe
XpoMocoMbl. [Tos1oBBIE XPOMOCOMBL.

Jenenue kieTku — MuTo3. CTaAMM MUTO3a M MPOUCXOASIINE B HUX MpOLEcChl. THUIIbI
muTo3a. Kapruokunes u nmutokunes. buonornueckoe 3HaueHNE MUTO3A.

Perynsmus mutoTMdeckoro nukia kiaetku. [Iporpammupyemasi kierouHas rubeinh —
arornTo3.

Krnerounoe siapo, XxpoMocoMmsbl, GPYHKIIMOHAIbHASI TeHOMHKA. MexaHu3MbI Iposndepanum,
nuddepeHIpoBKY, cTapeHus: u rudenu kietok. «L{udposas kneTtka» — OmonHpOpMaTHUECKIE
MoJ1e (PYHKIIMOHUPOBAHUS KIIETKH.

JdemoHcTpauuu

Tabauiel U cxeMbl: «)KU3HEHHBIM UK KIETKH», «Mwurto3», «CTpoeHHe XpOMOCOMY,
«Pemmukanms JJHK».

OO6opyioBaHue: CBETOBOM MHUKPOCKOI, MUKponpenapaTsl: «MHTO3 B KJIETKaX KOpEIIKa
JTyKa».

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

JlabopaTopHasi pa6ora «Habnionenue Muto3a B KiIeTKaX KOHYMKa KOpelKa Jyka (Ha
TOTOBBIX MUKpOIIpENaparax)».

Tema 9. CTpoenue u GyHKIIMH OPraHU3MOB
buonornyeckoe  pasHooOpasue  opraHu3mMoB.  OJHOKJIETOYHBIE, KOJOHHAJbHBIE,
MHOT'OKJICTOYHBIC OPTaHHU3MBI.



Oco0eHHOCTH CTPOCHUS U JKU3HEIEATETHbHOCTH OTHOKJICTOYHBIX OpraHn3MoB. baktepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUucTsl. KosoHuanbHbie
OpTaHU3MBI.

B3anmocBA3b yacTeil MHOTOKJIETOYHOTO OpraHu3ma. TkaHu, Opranbl U CUCTEMbBI OPTaHOB.
Opranusm Kak enuHoe nesnoe. 'omeocras.

Txkanu pacreHmit. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTelbHAs, TOKPOBHAS,
MPOBOJISINAsI, OCHOBHAs, MexaHuueckas. OCOOCHHOCTH CTpOeHHs, PYHKIHUNA U PACTIOTIOKEHUS
TKaHEW B OpraHax pacTeHUH.

TkaHu JKMBOTHBIX M 4e€NOBEKAa. THUIbBI JKUBOTHBIX TKAHEH: HJOUTEIMAJIbHAS,
COEMHUTENbHASA, MbllleuHas, HepBHasA. OCOOEHHOCTH CTPOCHHUA, (PYHKIHMH U pPacHosIOKEeHUs
TKaHEe! B opraHax >KMBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHbie U TeHEPATUBHBIE OpraHbl pacTeHU. OpraHbl 1 CUCTEMBI OPTaHOB
JKUBOTHBIX U yesoBeka. DYHKIIMU OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3smoB. Kapkac pacrenuil. Ckenerbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIil U BHyTpeHHUH ckeneT. CTpoeHUe U TUIIbI COSTUHEHUS
KOCTEH.

JIBM>KeHHE OpraHu3MoB. JIBMKCHHE OJHOKJIETOYHBIX OPraHU3MOB: aMeOOUTHOE,
KTYTUKOBOE, PECHUYHOE. JI[BU)KEHHME MHOTOKJIETOYHBIX PpACTEHUW: TPONMU3MBI M HACTHUHU.
JIBuKeHEe MHOTOKJIICTOUHBIX JKUBOTHBIX M U€JIOBEKa: MbliieuHas cuctema. Pedekc. CkenerHeie
MBIIIIIIBI U UX paboTa.

[Tutranue opranu3mMoB. [lornoiieHne BoIbl, YIJIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pactenusmu. I[Iutanue >XMBOTHBIX. BHYTPHUIIOJOCTHOE W BHYTPHUKJIETOYHOE NHUIIEBAPEHUE.
[Iuranue MO3BOHOYHBIX >KUBOTHBIX. OTHENbl MUILEBAPUTENBLHOIO TpakTa. [luieBapuTenbHbIe
»enesbl. [InmeBapurenbHas cucremMa 4eaoBeKa.

Jlpixanue oprann3mMoB. Jlprxanue pacreHui. [Ipixanne xuBoTHBIX. Jnddy3us ra3o yepes
NOBEpXHOCTh KieTKU. KoxkHoe npixanue. JlpixarenbHas MOBEPXHOCTh. XKabGepHoe U JIeroyHoe
npixanue. JlpIxaHue IO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. ODBOJIOIMOHHOE YCIOKHEHHUE
CTPOCHHMsI JIETKMX II03BOHOYHBIX >KMBOTHBIX. JIpIXaTenpHas cuUcCTeMa uelaoBeka. MexaHusm
BEHTUJISIIIAM JIETKUX y TITUI] ¥ MICKOMUTAOIINX. Perynsanus apixanus. J[prxaTenbHble 00beMBI.

TpaHcriopT BEHIECTB y OpraHuW3MOB. TpaHCIOPTHBIE CHCTEMBI pacTeHui. TpaHcmopT
BEILECTB y *KUBOTHBIX. KpoBeHOCHas cucTema u ee opranbl. KpoBeHOCHas cucTeMa Mo3BOHOYHBIX
KUBOTHBIX M uenoBeka. Ceppue, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru kpoBooOpareHwus.
OBOJIIOIIMOHHBIE YCIIOKHEHUSI CTPOEHUST KPOBEHOCHOM CHUCTEMBbl MO3BOHOYHBIX JKUBOTHBIX.
PaGoTa cepana u ee perynsmus.

Beinenenne y opraHu3MoB. Beigenenue y pacreHuil. BeineneHue 'y KUBOTHBIX.
CoxkpatutenbHble Bakyosau. Opransl BeiaeneHus. @uibTpalus, CeKpenns 1 00paTHOE BCachlBaHUE
KaK MeXaHW3Mbl paboOThl OpraHoB BbiieneHUS. CBs3b MOJIOCTH Tela C KPOBEHOCHOH U
BBIJICINTENILHOM CUCTEMaMHU. BbleneHne y MO3BOHOYHBIX JXUBOTHBIX M 4enoBeka. [loukw.
Crpoenue u ¢pyHKkunoHupoBanue Heppona. O6pazoBaHNE MOYH Y YETIOBEKa.

3ammTa y OpraHu3MOB. 3alldTa y OJHOKJIETOYHBIX opraHu3moB. Crmopel OakTtepuil u
LUCTHI MPOCTEHIINX. 3aluTa y MHOTOKJIETOUHbIX pacTeHul. Kyrukyna. CpeacrBa macCUBHOU U
XUMHAYECKOH 3a1uThl. OUTOHITUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI ¥ X TPOU3BOAHBIC. 3alIUTA OPraHU3Ma
oT OosiesHed. MmmyHHas cucrema uyesnoBeka. KIIeTOUHBIH M TyMOpadbHBI HMMYHHTET.
Bpoxnenuslii u  npuUOOpeTeHHBIH cneunpuyeckuid HMMMYHUTET. Teopusi KIOHAJIBHO-
cenexktuBHoro ummynurera (I1. Opmux, @. M. bepuer, C. Tonerasa). BocnanurenbHple OTBETHI
opranu3MoB. Poib BpOXKIEHHOTO MMMYHHUTETA B Pa3BUTHUN CUCTEMHBIX 3a00JICBaHU.

PazgpaxxumocTe M perynsiuus y OpraHu3MoB. Pa3gpakuMocTh y OJHOKIJIETOYHBIX
opranusmoB. Takcucel. PaznpaxxumocTs U peryisnus y pacTeHUH. POCTOBBIE BelecTBa M MX
3HA4YCHHE.

HepBHas cuctema u pediexTopHas peryisnus y >KHBOTHbIX. HepBHas cucrema u ee
OTZEJbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI y JKMBOTHBIX. OTIEmbl



TOJIOBHOTO MO3Ta MO3BOHOYHBIX >KUBOTHBIX. Pedrnexc u peduexropHas nyra. besycioBHble u
YCJIOBHBIC PE(IICKCHI.

I'ymopanbHas perynasuus M 3HIOKPUHHAs CHCTEMa JKMBOTHBIX M 4YesloBeKa. JKenessl
SHJIOKPUHHOM CHCTEMBI W HMX TOPMOHBI. [lelicTBUEe TOpMOHOB. B3amMOCBsI3b HEpPBHOU U
SHJIOKpUHHOH cucteM. [ unoranamo-runodusapHas cucrema.

JdemoHcTpauuu

[Hoprper: U. I1. [TaBnos.

Tabmuupl 1 cxeMbl: »OTHOKIIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC BOIOPOCIIH,
«baktepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHui», «CHUCTEMbl OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEE CTpPOEHHUE HACEKOMBIX», «TKaHU pacTeHUN»,
«KopHeBbie cucrembr», «CtpoeHue credis», «CTpoeHHE ITUCTOBOM IUTACTUHKHMY», «TkaHu
KUBOTHBIX», «Ckener 4yenoBeka», «[IumeBapurenbHas cucrema», «KpoBeHOCHas cucrema»,
«/lpixaTenbHasg  cucrema», «HepBHas cucrema», «Koxa», «MpblieuyHas cucrema,
«BpraenuTenbHas cuctemMa», «JHIOKpUHHAg cuctema», «CTpoeHUuEe MBI, «MIMMyHUTET»,
«KumeynomnonoctHble», «CxeMa MUTaHUus pacTeHUi», «KpoBEeHOCHBIE CUCTEMBbI MO3BOHOUYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHHEe IuiaHapun», «BHyTpeHHee cTpoeHHue 10KI€BOro
yepBsi», «HepBHas cucrema pbi0», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmblkaromuxcs», «HepBHasg cuctema nTun», «HepBHas cuctemMa MIIEKOIMUTAIOIINX,
«HepHas cucrema uenoBeka», «Peduexc».

O6opyaoBaHKe: CBETOBOM MUKPOCKOIN, MUKPOMpEnaparbl OJAHOKIETOYHBIX OPraHHW3MOB,
MUKpOIIpenaparbl TKaHEW, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKHUX, KUBBIE
9K3EMILIAPhl KOMHATHBIX PAacTEHUI, TepOapuu pacTeHUN pa3HbIX OT/ENIOB, BJIa)KHbIE MTpernapaThl
KHBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoBaHue JIsl JEMOHCTPAIMK TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PaCTEeHUH, pacliernyieHus
KpaxMmasia 1 OeJKOB I0J] AecTBUEM (PEepPMEHTOB, 000PYI0BaHHE ISl JEMOHCTPAIMU OIBITOB O
U3MEPECHHUIO JKU3HEHHOM €MKOCTH JIETKHMX, MEXaHU3Ma JbIXaTEJIbHbIX JABWKEHUN, MOIEIH
TOJIOBHOT'O MO3Ia Pa3jNYHbIX KUBOTHBIX.

JlaGopaTopHas padora «/3ydyeHne TKaHEH PaCTECHUI».

JlabopaTopHas padora «/3ydyeHne TKaHEN )KUBOTHBIX».

JlaGopaTopHas padora «/3yueHne opraHoB IBETKOBOTO PACTEHUS».

Tema 10. Pa3MHO:KeHHe U pa3BUTHE OPraHNU3MOB

®opMbI pa3MHOKEHHUS OPraHU3MOB: Oecriooe (BKIII0Yasi BEreTaTUBHOE) U MOJI0BOE. Bubl
0ecrooro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIISLMS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmuoxkenue. [lonoBwie kieTkH, wiauM ramersl. Meho3. Craguum wmeio3sa.
IToBenenue xpomocoM B meio3e. Kpoccunrosep. buonornueckuii cMpIci Melo3a M MOJIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe pas3Butue. ['ameroreHe3 y KUBOTHBIX. IloJOBBIE  JKese3bl.
OO6pa3oBaHue U pa3BUTHE IMOJIOBBIX KieTOK. CrepmaTtorene3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.

Omo10TBOpEeHNE U 3MOPUOHAIBHOE PAa3BUTHE >KUBOTHBIX. CIOCOOBI OIUIOIOTBOPEHUS:
Hapy)KHoe, BHyTpeHHee. [lapTeHorenes.

WNuauBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIOTHs — HayKa O pa3BUTHU

opranu3moB. Mopdoreses — oJHa U3 TJaBHBIX TmpoOieM »3mOpuonoruu. Konnenmus
MophoreHoB u Mojaenu mopdorenesa. Ctaauu aMOpHOreHe3a )KUBOTHBIX (Ha MPUMEPE JIATYIIKH).
HpobGnenue. Turnbl npoOnenus. JlerepMUHHPOBAHHOE u HEJICPMUHUPOBAHHOE

npobnenue. bnactyna, Tumer  Omactyn.  OcoOGeHHOCTH — ApOOJIEHUS  MIICKONMUTAIOIMX.
3apoJpblIIeBble JTUCTKU (TacTpyssiiys). 3aKiagka OpraHoB U TKaHEH M3 3apOJbIIIEBbIX JIUCTKOB.
B3anmMHoe BiusiHUE yacTel pa3BUBAIOIIETOCS 3apo/bliia (AMOpHOHATbHAS MHIIYKIH). 3aKIaaKa
IUTaHA CTPOCHMS )KUBOTHOTO KaK pe3y/bTaT HePApXUUECKUX B3aUMOACHCTBUI reHoB. BiusiHue Ha
SMOPHOHAIEHOE PAa3BUTHE PA3IMYHBIX (PAKTOPOB OKPYKAIOLIEH CPEIbL.

Poct u pasButme xuBOTHBIX. [locTamMOpuoHanpHBIM mepuon. I[Ipsmoe u HempsiMoe
pa3ButHe. Pa3ButHe c Meramopdo30M Yy O€CIO3BOHOYHBIX M ITO3BOHOYHBIX >KHBOTHBIX.



buonornueckoe 3Haue€HHE MPSIMOTO M HEMPSMOTO Pa3BUTHS, UX PACIPOCTPAHEHHE B MPHUPO/IE.
Tunel pocta XUBOTHBIX. PaKTOpbl PETYISIMUM POCTA JKUBOTHBIX M yenoBeka. Cranuu
MOCTAMOPHUOHAIBHOTO PA3BUTHUSL y JKUBOTHBIX M uenoBeka. [leprojsl OHTOreHe3a 4YelloBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKHUE MTPOLECCHI.

PasmHoxxenue u pazputue pacteHuid. ['amerodut m crmopodur. Meiio3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue cCrop B Tpolecce Meio3a. ['aMeroreHe3 y pacTeHH.
OnnofoTBOpEHUE M Pa3BUTHE PACTUTEIBHBIX OpPraHuW3MOB. JIBOWHOE OIUIOAOTBOPEHUE Y
[IBETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTHE CEMEHHU.

MexaHu3MBbI PETYISIUU OHTOTEHE3a Y PACTCHUI U )KUBOTHBIX.

JdemoHcTpaumuu

Hoprpersr: C. I'. Hapamun, X. [lneman.

Tabmuipl U cxeMbl: »BereratuBHOE pazMHOKEHUE», «TUIBI OECTIOIOTO PA3MHOKEHUS,
«Pa3MHOXEHHE XJIaMHIOMOHAIbI», «Pa3MHOXXeHUE OIBIVIEHBI», «Pa3MHOXEHHE THUIPHI»,
«Meno3», «Xpomocombl», «l'ameroreHes», «CTpoeHHE SHUEKIETKH M CIIepMaTO30MIa»,
«OCHOBHBIE CTaANN OHTOreHe3a», «[IpsiMoe u Henpsimoe pazBuTHe», «Pa3BUTHE MaNCKOTO KyKa»,
«Pa3Butne capanun», «Pa3zBuThe nATymKku», «J[BOHHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX
pacrenuii», «CTpoeHHE CeMSH OJHOJOJIbHBIX W JBYAOJBHBIX pacTeHUl», «KU3HEHHBIA LUK
MOPCKOM KanycThl», « KM3HEHHBIN ITUKII MXa», « KU3HEHHBIN UK MAOPOTHUKA», « KU3HEHHBIN
LIUKJI COCHBI».

OO6opyoBaHue: CBETOBOM MUKPOCKOIT, MUKPOTIPEIIapaThl SUIIEKICTOK U CIIEPMAaTO301/I0B,
Mozelb «[{uKIT pa3BUTHS JIATYIIKH».

JlabopaTtopHasi pa6ora «lI3ydeHHe CTpOEHMS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax».

IIpakTuyeckasi padora «BplsBIeHUE NPU3HAKOB CXOJCTBA 3apOJBIIIEH MO3BOHOYHBIX
YKUBOTHBIX».

JlabopaTopHas padora «CTpoeHre OpraHOB Pa3MHOXEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKAa — HayKa 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPTraHU3MOB

Hcropus CcTaHOBJCHHS W PAa3BUTUA TeHETUKUM Kak Hayku. Paborter I'. Mennens,
I'. ne ®puza, T. Moprana. Pons oTeuecTBEHHBIX Y4YEHBIX B pa3BUTUU TeHeTHKH. PaboTer H.
K. Konbuosa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H.
B. TumodeeBa-Pecorckoro.

OCHOBHbIE T€HETUYECKUE TTOHITUS U CUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI, aJlJIETIbHbIE
TeHbl, albTEPHATUBHBIC NPU3HAKH, JIOMHHAHTHBI M PpELECCHUBHBIA MNpPHU3HAK, T'OMO3UIOTA,
reTepO3UroTa, YHCTas JIMHUSA, THOpUABI, TeHOTUN, (heHoTHrn. OCHOBHBIE METOIbI TEHETUKHU:
TUOPHUIOTOTHICCKUN, ITUTOJIOTMIECKUIN, MOJICKYISIPHO-TEHETUYECKUM.

JdeMoHcTpanuu

Hoptpetst: I'. Mengens, I'. ne ®puz, T. Mopran, H. K. Konsuos, H. U. BaBunos, A.
H. benozepckuii, I'. JI. Kapneuenko, FO. A. @unumuenko, H. B. TumodeeB-Peconckuii.

Tabauibl 1 cxembl: «MeToIbl TeHETUKUY», «CXEeMBI CKPEIIIMBAHUS.

JlaGopaTtopuass pa6ora »/pozopuna Kak OOBEKT TEHETHUECKUX HCCIIeTOBAHUI».

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemmuBanue. [lepBplii 3akoH MeHaens — 3aKOH €IMHOOOpa3us
ruOpuioB nepBoro nokosnenus. [IpaBuno nomuHupoBanus. Bropoii 3akoH Menzenss — 3aKoH
paciernieHus: mpu3HakoB. LluTomornyeckre 0CHOBBI MOHOTHUOPHIHOTO CKpeliuBanus. [ unoresa
YUCTOTHI TAMET.

AHanu3upyromiee  ckpenBaHue.  [IpoMexXyTOuHbId  XapakTep  HacleIOBaHMS.
Pacuiennenue npu3HakoB NP HETIOJTHOM JIOMUHUPOBAHUMU.

JuruOpugHoe ckpemmBaHue. TpeTtudd 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO
HACJICIOBaHMsI MPU3HAKOB. [[uTONMOrNYeCKe OCHOBBI AUTUOPUTHOTO CKPEIBAHUS.

CueruienHoe HacnenoBanue npu3HakoB. Pa6otsl T. Moprana. CrienieHHoe Hacae10BaHNE
TE€HOB, HAPYIICHHUE CLETUICHUS MEXAYy TeHaMU. XpOMOCOMHAs TEOpHUsl HACIEACTBEHHOCTH.



I'eneruka nosna. XpoMOCOMHBIM MEXaHHM3M OIPENEICHUs 10J1a. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOTramMeTHBIN M TeTeporaMeTHbIM MoJ. ['eHeTuyeckass CTPYKTypa IMOJOBBIX
xpomocoM. HacrienoBanue npu3HaKoB, CIEIJIEHHBIX C TOJIOM.

I'enoTun kak uenmoctHas cucrema. llneloTponuss — MHOKECTBEHHOE IEHCTBUE TEHA.
MHoxecTBEeHHbIN ajuienu3M. B3auMmopeiicTBue HeaielbHBIX T'eHOB. KOMIJIEMEHTapHOCTb.
Onucras. [Tonumepus.

I'eHeT4eCKUll KOHTPOJIb pa3BUTUA PACTEHUM, JXKMBOTHBIX M YEIOBEKA, a TaKXKe
(bu3HONIOrMYECKUX MPOIIECCOB, MOBEACHHS U KOTHUTUBHBIX (QyHKIMH. [ eHeTHUecKre MeXaHu3Mbl
CUMOHOTeHE3a, MEXaHU3MBI B3aMMOJICHCTBUS «XO03UH — MMAPA3UT» U «XO35UH — MUKPOOHOMY.
['eHeTnyeckue acmeKThl KOHTPOJIS M U3MEHEHHUsl HAcJleICTBEHHON MH(pOpManuu B MOKOJEHHIX
KJIETOK U OPTraHu3MOB.

JdemoHcTpaumnu

Iloprpersr: I'. Mennens, T. Mopras.

Tabmumpl u cxemsbl: «[lepBbrit U BTOpoi 3akoHBI Mennens», «TpeTuit 3akoH MeHaens»,
«AHanmu3upymwollee ckpenBanue», «Henonnoe nomMuHupoBanue», «ClemIeHHOE Hacleq0BaHNe
MPU3HAKOB y Apo3oduib», «['eneTuka nona», «Kapuorumn yenoeka», «Kapuotun apo3ohuib»,
«Kapuotun ntuiis», «MHOXECTBEHHbIN aiean3M», «B3anmoaeicTere reHoB».

OO6opynoBanue: MOIETh ISl TEMOHCTPAIMH 3aKOHOB €AMHO00pa3us THOPHIOB TMEPBOTO
MOKOJICHUS] U PACIIEIJICHUSI MPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEI0BAHUS MIPU3HAKOB, MOJENb JUIsl JEMOHCTPALIMH CLEINIEHHOTO HACIEOBAaHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «/[pozoduna».

IIpakTnyeckass padora «M3yueHue pe3yabTaTOB MOHOTHMOPHIHOTO CKpEIIMBAHUS Yy
JPO30(HITBI».

IpakTnyeckass paodora «l3ydyeHue pe3ynpbTaTOB IUTHOPHIHOTO CKPEIIUMBAaHUSA Yy
JPO30(HITBI».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

B3aunmogeiictBue renotuna u cpeasl npu (popmupoBaHuu (eHotumna. M3MeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE MpPHU3HAKU. BuUIbl  M3MEHUYMBOCTHU:
HEHACJICICTBCHHAs M HACJICACTBECHHAS.

MoaudukanoHHas U3MeHUYUBOCTh. Posib cpenbl B popMHUPOBaHUN MOIUGPUKAITOHHON
n3MeHunBocTH. HopMma peakuuu npusHaka. BapuallMOHHBIA P U BapuallMOHHAsT KpUBas
(B. Uoranncen). CroiicTBa MOAH(PUKAITMOHHON N3MEHYUBOCTH.

I'esoTnnnaeckass H3MEHYMBOCTh. (CBOMCTBA T€HOTUIIHMYECKON H3MEHUMBOCTU. Buup
TeHOTUITNYECKONW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOunatuBHas ©”3MEHUYMBOCTh. Meii03 U MMOJI0BOM MPOIIECC — OCHOBA KOMOWMHATHUBHOM
U3MEHUYUBOCTH. POJTh KOMOMHATUBHON M3MEHYMBOCTH B CO3JJaHUH T€HETUIECKOTO pazHOOOpa3us
B IIpeJiesiax OJHOTO BHJIA.

MyrarmonHass MU3MEHYMBOCTh. Buibl MyTamuii: reHHbE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE W HWHAYUUPOBAHHBIE MyTalMH. SAepHBIE W LUTOIIA3MATHYECKUE MYTallUH.
Comaruueckre W MOJOBble MyTauuu. [IpUYMHBI BO3HUKHOBEHHUsI MyTaluid. MyrareHbl M HX
BJIUSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpollecca. 3aKOH TOMOJOTHYECKUX
psanoB B HacnenctBeHHoW wusMmeHunBoctu (H.W. BaBunoB). BHesngepHas W3MEHYHBOCTH H
HACJIEACTBEHHOCT.

OnureHeTHKa W SMUTCHOMHUKA, POJb JMHUTEHETHYECKUX (AaKTOPOB B HACIICIOBAHWH H
M3MEHYMBOCTH (PEHOTHITMYECKUX MPU3HAKOB Y OPTAaHU3MOB.

JdeMoHcTpanuu

[optpertst: I'. ne ®pus, B. Noranucen, H. 1. BaBunos.

Tabnauiel 1 cxembl: «Buapsl W3MEHUHMBOCTH», «MoAU(UKAIMOHHAS H3MEHUYHUBOCTHY,
«KomOMHaTUBHASI U3MEHYMBOCTHY, «Meio3», «OmnonoTBopenne», «I'eHeTndeckne 3a00neBaHus
yesoBeKa», «Buapl myranuii».

OO6opynoBaHue: )XKUBbIE U TepOapHbIE SK3EMIUIIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(poTorpadum) KUBOTHBIX C pa3TUUHBIMU BUIaMU U3MEHYHBOCTH.




JlaGopaTtopuass  pa6ora «lccneoBaHue  3aKOHOMEPHOCTEH  MOAM(UKAIMOHHOU
M3MEHUYUBOCTH. [TocTpoeHne BapuallmOHHOTO psAZla U BApHAIlMOHHOW KPUBOM».
IpakTnuyeckas padora «Mytauuu y 1po30¢puibl (Ha TOTOBBIX MUKPOIIpENaparTax)».

Tema 14. 'eHeTHKA Ye/l0BEeKA

Kapuotun denoBeka. MexayHapoaHass mporpaMma HCCIEAOBaHUS T€HOMa 4YeJIOBEKa.
MeTobl U3YYCHHUS TEHETUKH YENIOBEKa: TeHeaTOrHUeCKUid, OMU3HEI[OBBIN, [IUTOTCHETUICCKUH,
MOMYJISIIUOHHO-CTATUCTUYECKHUI, MOJIEKYISIpHO-TeHETHUECKUH. COBpPEMEHHOE OIpeeTICHHE
TE€HOTHUIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHKE, TCHOTUIIMPOBAHUE, B TOM YKCIIe ¢ moMolbro [T11P-
aHanm3a. HacnenacTBenHblie 3a00sieBaHus YelloBeKa. [ eHHbIE 1 XpOMOCOMHBIE OOJIE3HH YeTIOBEKA.
bone3nn ¢ HacinenCcTBEHHOM MNPeapacnoioKEHHOCTbIO. 3HAY€HHE MEAUIMHCKOW T€HETUKU B
MPEAOTBPAIICHU W JICUCHUH TEHETHYEeCKUX 3a00JIeBaHUN deloBeKa. MeanKO-TeHETHUUECKOe
KOHCYIbTHpOBaHUE. CTBOJOBBIEC KIETKU. [IOHATHE «T€HETUUYECKOTO Irpy3a». DTUUECKUE aCTIEKThI
MCCJIEI0BaHMI B 00JIaCTH PEIaKTUPOBAHKS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (GakTOpbl MOBBIIICHHOW YYBCTBUTEIHHOCTH YEJIOBEKa K (PU3NYECKOMY H
XHMHYECKOMY 3arps3HEHHIO OKpyXKarolied cpenbl. ['eHeTmyeckass NpeApacroyiOKEHHOCTh
YeJI0BEKa K MaTOJIOTHSIM.

JdemoHcTpauuu

Tabauier u cxembl: «Kapuotun denoBeka», «MeTObl U3YYCHUS T€HETHKHU UYEIOBEKa»,
«["eHeTnyeckue 3a00eBaHUS YETOBEKa».

IIpakTuyeckas padora «CocTaBieHue U aHAJIU3 POAOCIOBHOM».

Tema 15. Cenrekuusi OpraHu3MoB

JlomecTukanmsi M CEJIEKUMs. 3apOoKACHUE CEIEKIMU M JIOMECTHKaluu. YdeHue H.
W. BaBunoBa o LleHTpax NpOMCXOXKIEHUS U MHOrooOpasusi KyJAbTYpPHBIX pacTeHuil. Ponb
CEJIEKIIMM B CO3JaHUU COPTOB PACTE€HU W MOopoA XKUBOTHBIX. COPT, MOpoja, MITaMM. 3aKOH
TOMOJIOTUYECKUX PAOB B HaclieAcTBEHHOUW u3MeHunBoctu H. WM. BaBuiioBa, ero 3Hauenue s
CEJICKIIMOHHOMN PaOOTHI.

Mertop! cenekunoHHOI paboThl. MIcKyccTBEHHBII 0TOOp: MacCOBBIN U MHANBUAYAIbHBIN.
DTtanbl KOMOWHAIIMOHHOW ceNieKIuu. VcrbITanue mpou3BOAUTENeH 1o moToMcTBY. OTOOp MO
TEHOTHUITY C MIOMOIIBIO OIIEHKU (DEHOTHITA TOTOMCTBA U OTOOP MO TEHOTHITY C TIOMOIIBIO aHAIIU3a
JIHK.

HckyccTBeHHBIE MyTareHe3 Kak METOJ] CENEeKIIMOHHOW paboThl. PamuarniMoHHBIN u
XUMUYECKHM MyTareHe3 KaKk MCTOYHHK MYTalldid y KYyJbTYPHBIX (OpPM OpPraHW3MOB.
Hcnonb30BaHre TEHOMHOTO PeIaKTUPOBAHUS U METO0B pekoMOuHaHTHRIX JIHK mist monmyuenus
HCXOQHOTO MaTepualia Jijisl CEJEKINH.

[Tonyyenne monumuionoB. BryTpuBumoBas rulOpumusamus. binmskopoacTBeHHOe
CKpelIMBaHue, Win WHOpuAWHT. HepoIcTBeHHOE CKpeIuBaHue, WM ayTOpuauHr. ['erepo3uc u
ero mnpuuuHbL. Vcmonb3oBaHwe rerepo3uca B ceneknuu. OrTaaneHHas TUOpUIU3ALUAL.
[Ipeomonenne OecruIONUsS MEXKBHAOBBIX THOpUIOB. JIOCTHIKEHUSI CEJEKIMW pACTEHUU U
JKUBOTHBIX. «3€JIeHast PEBOITIOLUS.

CoxpaHeHHE U W3YyYECHHE TC€HETUUYECKUX PECYpPCOB KYJIBTYPHBIX PACTCHUH WM UX TUKHUX
ponuyel s co37aHusl HOBBIX COPTOB U THOPUIOB CETbCKOXO3SIMICTBEHHBIX KYIbTYyp. M3yueHue,
COXpAaHEHHUE U YIPaBJICHUE T€HETUYECKUMHU PECYPCAMU CETBCKOXO3SMCTBEHHBIX M POMBICIOBBIX
JKUBOTHBIX B LIEJSX YJAYUILIEHUS CYIIECTBYIOIIUX U CO3/IaHMS HOBBIX IMOPOJI, TUHUN U KPOCCOB, B
TOM YHCJI€ C MPUMEHEHUEM COBPEMEHHBIX METOJ0B HayYHBIX MCCIIEI0OBAaHUM, IEPEAOBBIX UIEH U
MEePCHEKTUBHBIX TEXHOJIOTUM.

JdemoHcTpauuu

Hoptpetsr: H. U. Basunos, U. B. Muuypun, I'. /1. Kapneuenko, II. I1. Jlykbsinenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabauiret 1 cxeMbl: «I[eHTpBI TPOUCXOKACHUS U MHOTO0OPa3Hsl KyIbTYPHBIX PACTEHUIY,
«3aKOH TOMOJIOTMYECKHX PAIOB B HACIECACTBEHHOM HM3MEHUYMBOCTH», «METOIbI CEIEKIUn»,
«OtnanenHas rudpuan3anus», «MyrareHe3».




JlabopaTopHas padora «l3ydeHre COPTOB KyJbTYPHBIX PACTEHUHM U IOPOJ JOMAILIHUX
KUBOTHBIX .

JlabGopaTopHas padora «/3ydeHre METOOB CEIIEKLIUN PACTCHUIN».

IIpakTuyeckasi padora «lIpuBrUBKa pacTeHUII».

Ikckypeusi «KOCHOBHBIE METO/BI U JTIOCTUIKECHUS CEIEKIIMM PACTeHHUH U JKUBOTHBIX (HA
CEJIEKLIMOHHYIO CTAaHLMIO, IJIEMEHHYIO ()epMy, COPTOUCHBITATEIbHBIN y4acTOK, B TEILUIMYHOE
XO035ICTBO, B JIA0OOPATOPUIO arpOYHUBEPCUTETA UM HAYYHOTO IIEHTPa)».

Tema 16. BuoTeXHOJI0THA ¥ CHHTETHYECKAsi OMOJIOTHS

OOBbeKThl, UCHONB3yeMble B OMOTEXHOJOTHMH, — KJIETOYHbIE U TKAHEBBIE KYJIbTYpHI,
MUKpPOOPTaHU3MBI, WX XapaKTEpUCTUKA. TpaaulluOHHAas OHOTEXHOJIOTHS: XJIeOOMeYeHue,
MOJIy4YeHUE KHUCIOMOJIOUHBIX MPOIYKTOB, BUHOAENHE. MuKpoOHroiaornueckuii cuures. OObeKThI
MUKPOOHOJIIOTHYECKUX TexHoNorui. [Ipon3BoacTBO OeKa, aMHHOKHCIIOT U BUTAMUHOB.

Co3maHve TEXHOJIOTMM M HMHCTPYMEHTOB  IIEJICHANIPAaBICHHOTO MW3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIbIO TOJYYEHUS] OPTraHU3MOB M UX KOMIIOHEHTOB, COJIEpPKAIINX
HE BCTpeYaroluecs B Mpupoae OMOCUHTETUYECKHUE MTYTH.

Knerounas uHxeHepus. MeTonbl KyiabTypbl KJIETOK M TKAaHEH PACTEHUN M JKUBOTHBIX.
Kpuobanku. Comaruueckass ruOpuam3anus W cCOMaTHYeCKud smOpuoreHes. lcmonp3oBaHue
rarjiouJIoB B celieKiuu pacteHuid. [lonmydeHne MOHOKIOHANbHBIX aHTUTEN. Mcmonb3oBaHue
MOHOKJIOHAJIBHBIX U MOJINKJIOHAJIBHBIX aHTUTEN B MeIuLHHE. VICKyCCTBEHHOE OIIOJIOTBOPEHHE.
PexoHCTpyKIIMS SHMLEKIETOK W KIOHUPOBAaHUE >KUBOTHBIX. MeETOJ TpaHCIUIAHTALUMM SIEP
KJIETOK. T€XHOJIOTUH O370pPOBJIEHUS, KYJbTHUBUPOBAHMS W MHUKPOKIOHAIBHOTO Pa3MHOKEHUS
CEIBbCKOXO035UCTBEHHBIX KYJIbTYP.

XpoOMOCOMHasI U TeHHasl UHKeHepHs. ICKyCCTBEHHBIN CUHTE3 T€Ha U KOHCTPYUPOBAHHE
pexomOuranTHEIX JIHK. Co3naHue TpaHCTEHHBIX OpPraHW3MOB. J[OCTHIXKEHUS M TEpPCHEKTHUBHI
XPOMOCOMHOM ¥ TEHHOM WHXCHEPUH. ODKOJOTHYECKHE U ITHYECKHUE TPOOIeMBbI TEHHOM
WHXXEHEPUHU.

Menununckue 6uorexnonoruu. [loctrenomuas nudponas meaumuHa. [IIP-nmuarnocTuka.
MeTab010MHBIH aHaTH3, TEHOIIEHTPUYECKHI aHaTN3 IPOTEOMa YEeTIOBEKa /ISl OLIEHKU COCTOSTHUS
€ro 3/10poBbs. Mcnoib30BaHNE CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0OnonHxeHepus
TUTSE pa3paboTKH (DyHIaMEHTATBHBIX OCHOB MEIUITMHCKUX TEXHOJIOTHH, CO3/IaHUsI KOMIUIEKCHBIX
TKaHEeW COYEeTaHHWEM TEXHOJOTHH TPEeXMEpPHOro OMOMPUHTHHTA U cKaddonauHra Ais pereHus
3a/1a4 NEePCOHAIM3UPOBAHHON MEIUIIMHBI.

Coznanue BEKTOPHBIX BAKIUMH C IENbI0 OOecredeHs] KOMOMHUPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHHEe MOJIEKYJISPHBIX MeXaHu3MOB (QyHKuunonupoBanus PHK-
CoJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHUs YETIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

TaGmuiel ~ w cxemsbl: «Mcnonp30BaHWe  MUKPOOPraHM3MOB B MPOMBINIJIEHHOM
npou3BOACTBe», «KieTouHas nHxeHepus», «I eHHast HHXKEHEePUsI».

JlabopaTopHasi padora «l3yueHne 00beKTOB OMOTEXHOIOTHI».

IIpakTuyeckas padora «llosydeHne MOJIOYHOKUCIBIX IIPOLYKTOBY.

IKcKkypeusi «<bHOTEXHOIOTNA — Ba)KHEWINAs MPOU3BOAUTENbHAS CHJIA COBPEMEHHOCTH
(Ha OMOTEXHOJOTUYECKOE TPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apo:xaeHue 1 pa3BuTHE IBOJTIOIHOHHBIX NIPEACTABJICHN B O0HOJIOTHHI

OpomonnonHas Teopus U. JlapsuHa. [Ipeanockuiku BO3HUKHOBEHUS AapBUHU3MA. JKHU3Hb
Y Hay4Has JedarenbHocTh Y. J{apBuHa.

JIBwkymue cuibl dBoonuu  BugoB 1o Y. JlapBuHy (BbICOKash HHTEHCHUBHOCTD
Pa3MHOXXEHHSI OPTaHW3MOB, HACJIEJICTBEHHAs HW3MEHUYUBOCTh, OOpb0a 3a CyIEeCTBOBAHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).



Odopmrnenne cuaTeTrYeckoi Teopun 3Bomtonnu (CTD). HelitpanbHas TeOpus SBOIOIHH.
CoBpeMeHHas 3BOJIIOIIMOHHAsT OWOJIOTHS. 3HAUYCHHUE IBOIOIMOHHON Teopuu B (HOPMHPOBAHUU
€CTECTBEHHO-HAYUYHON KapTUHBI MUDPA.

JdemoHcTpaumuu

Hoptpetsl: Apuctorens, K. Jlunne#t, XK. b.Jlamapk, 2. XK. Cent-Unep, XK. KioBbe,
Y. JapsuH, C. C. YerBepukos, 1. U. llImansraysen, Ix. Xonaeitn, . K. benses.

Tabnuier u cxembl: »Cuctema xuBoil npupoas! (mo K. Jlunuer)», «JlecTHUIA KUBBIX
cymects (1o Jlamapky)», «Mexanusm GopMUPOBaHUS MPUCITOCOOJIEHUHN Y pACTEHUN M dKUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyra nyremectsust U. Jlapsuna», «Haxoaxu Y. JlapBuna»,
«Dopmbl 60pBEOBI 3a cymecTBoBaHue», «Ilopoasl romyoeii», «MHOTO0Opa3ue KyIbTypHBIX (GOopM
KanycTei», «[lopoxbl OOMAIIHUX IKHUBOTHBIX», «CxemMa o00pa3oBaHUsS HOBBIX BHJIOB (10
Y. JapBuny)», «CxemMa COOTHOIIEHHUS IBIDKYIIMX CHJI 3BOJIONUN», «OCHOBHBIC IOJOKCHHS
CUHTETUYECKON TEOPUU SBOTIOLIANY.

Tema 2. Mukpo3BoIIoLHs U ee pe3yabTaThl

[Tomynsimus kak syeMeHTapHas eAuHula 3BOMIONUH. COBpPEMEHHBIE METOIbl OLEHKU
TEHETHUYECKOTO pa3HOOOpa3us U CTPYKTYpBI MOMyJsIuii. Mi3mMeHeHne reHooHaa MOMyIsSIuu KakK
3JIEMEHTapHOE SBOJIIOIMOHHOE SABJIEHUE. 3aKOH TeHeThueckoro paBHoBecusa JIx. Xapawm,
B. BaiinGepra.

DOneMeHTapHble (AKTOPHI (IBIDKYIIME CHJIBI) HBOJIONWW. MYyTallMOHHBIN MpoIeCC.
KomOunaTtuBHas m3MeH4YMBOCTh. [lpeli reHoB — ciydaiiHble HEHANpaBICHHBIC W3MEHECHUS
4acToT ayuienedl B momymsaiusax. Dddext ocHoBaTens. DGdEKT OyTHIIIOYHOTO TOPJIBIIIKA.
CHuXeHne reHeTHYECKOTo pa3Hoo0pa3usi: MpuIrHbI U cineactsus. Ipossienue s dexra npeiida
TeHOB B OOJIBIIUX W MaJbIX Monyisiusx. Murpanuu. V3omsamus nomymsuil: reorpadguyueckas
(mpocTpaHCTBEHHAs ), Oronoruyeckast (penpoayKTUBHAS).

EcrecTBeHHbIii 0TOOp — HampaBisiomuid ¢aktop 3Boonur. POpMbl €CTECTBEHHOTO
orbopa: NBHWXKYIIMNA, CTaOWIM3UPYIOUINHA, paspbiBaromuil (nu3pynTuBHbBIN). [lomoBoit or6op.
Bo3HUKHOBEHNE U 3BOJIOLMUS COLIUATIBLHOTO MTOBEACHUS )KUBOTHDIX.

[TprcmocoONeHHOCT, OPraHU3MOB KaK pPe3yJlbTaT MHKPOIBONIIONHUHA. BO3HUKHOBEHHE
MPUCTIOCOOJICHUH Yy opranu3MoB. ApomMopdo3bl 1 uanoaganTauu. [Ipumepsl npucrnocobieHuil y
OpraHu3MoB: MoOp(QOJOrHuecKue, (U3NOIOTHYECKUE, OUOXMMHUYECKUE, TOBEIACHYECKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIIEHHOCTH OPTaHU3MOB.

Bun, ero xputrepuu u crpykrypa. BumooOpa3zoBaHue Kak pe3ylbTaT MHUKPOIBOOIHH.
M3onmsuust — ximoueBodt  paktop BumooOpaszoBaHus. Ilyrtm u crmocoObl BHA0O0Opa3OBaHUS:
ajsionaTpuieckoe  (reorpaduyeckoe), CHUMIATPUYECKoe (IKOJIOTMYECKOE), «MIHOBEHHOE»
(monummonanzauus, rudpuanzanus). JJmIuTenbHOCTh 3BOIIOIUOHHBIX MTPOLECCOB.

Mexanu3mbl OPMHUPOBAHUS OMOJIIOTUYECKOTO pa3HO0Opa3usl.

Ponp o3BOmIOLMOHHON OHONMOTMU B pa3pabOTKE HAYYHBIX METOJOB COXPAaHEHHUS
Oomopa3zHooOpazusi. MUKPOIBOMIONUS W KOIBOIIONHMS MapasuTOB W HMX XO035€B. MeXaHU3MBbI
bopMHUpPOBaHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEl.

JdeMoHcTpanuu

[Toptpetst: C. C. YerBepukos, 3. Maiip.

Tabauiret u cxembl: »MyTalMOHHAS U3MEHUNBOCTHY, «[loMyNsIIHOHHas CTPYKTYpa BUIA»,
«Cxema TposiBIICHHMS 3akoHa Xapau—BaiinOepra», «JIBWKyIIHE€ CHIIBI  DBOJIOIHIY,
«DKOJIOTHYECKAsT W3OJISIHS TMOMYJSINi ceBaHCKOW dopenn», «l'eorpadudeckas H3OIALUS
JUCTBEHHUIIBI CUOMPCKOIM M JIMCTBEHHUIIBI JaypcKoit», «[lonmynsinuoHHble BOJTHBI YUCIEHHOCTH
XUIIHUKOB M XKepTB», «Cxema IeHCTBHS €CTECTBEHHOro oTOopa», «®Dopmbl OOpbOBI 3a
CYIIIECTBOBAHUE, «HaycTpuanbHbIA MEJIaHU3M», «KuBrie HCKOIIa€MBIEY,
«[ToKpOBUTEILCTBCHHAST OKpacKa KHBOTHBIX», «[Ipemympexmaromas OKpacka >KUBOTHBIXY,
«®Du3nonoruyeckue agantauun», «IIpucnocobieHHOCTh OPraHM3MOB U €€ OTHOCUTEIBHOCTHY,
«Kpurepun Buga», «Bunpbl-nBoitHukm», «CTpykTypa BuAa B mnpupoae», «CrnocoObl
BunooOpazoBanms», «l'eorpaduyeckoe  BHIO0Opa3OoBaHWE TPEX  BHUJAOB  JIAHJIBIIICH,




«IKOJIOTHYECKOE BUI000pa3oBaHue BHUAOB cuHUI, «[lomummonnbl pacrenuit», «KamycTHo-
peIeYHBINA THOPUII».

Ob6opynoBanue: repbapun pacTeHUi, KOJJIEKIIMM HACEKOMBIX, Yy4ella MTHUI] U 3Bepeil ¢
IpUMEpaMHU Pa3IMYHbIX MPUCIIOCOOJIEHUH, Yydena NTULl U 3Bepedl pasHbIX BUAOB, repdbapuu
pacteHuil OJIM3KUX BUAOB, 00pa30BABIIUXCS PA3TUYHBIMU CIIOCOOAMH.

JlabopaTopHasi paboTa «BbIsiBiIeHIE H3MEHUNBOCTH Y 0COO€H OTHOTO BUAA.

JlaGopaTtopnass padora «[IpucnocoOneHuss OpPraHM3MOB M HUX OTHOCHTEJIbHAs
11eJIECO00PA3HOCTH Y.

JlaGopaTopHas padora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHIO».

Tema 3. Makpo3Boonusi M ee pe3yJbTaThl

Metoasl  u3ydeHus MakpodBomonuu. [laneoHTonmormyeckue MeETONbl  H3YYECHHUS
sBomtonnu. [lepexonubie GOpMBI B PUIIOTEHETUIECKHE PSRl OPTAHU3MOB.

buoreorpaduueckne Metonasl u3ydeHus oHBomonuu. CpaBHeHue Giopbl u  (ayHbI
MaTEepUKOB U OCTPOBOB. bruoreorpadudeckue odmactu 3eMian. BUAbI-OHIEMUKH U PEITUKTHI.

DOMOpPHUOIOTHYECKHE U CPaBHUTEIBHO-MOP(POIOTUYECKHUE METObI U3YUEHHS BOIIOIMH.
l'eneTnueckne MEXaHHW3MBI IBOJIOLNUU OHTOTCHE3a W TOSBICHUS JBOJIOIMOHHBIX HOBIIECTB.
["'oMonornyHble ¥ aHATOrMYHbIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3Mbl. MoOJEKyIspHO-
TeHeTHYECKHUe, OHOXMMHUYECKHE M  MaTeMaTUYeCKHe METOAbl HW3YYCHUS  DBOJIIOIIHH.
["omonornynsbie reHbl. CoBpeMeHHBIE METO/IbI TOCTPOCHUS (PHIIOT€HETUYECKUX JIePEBbEB.

XPpOMOCOMHBIE MYTAITUHU H SBOJFOIHS T€HOMOB.

OO6mme 3akOHOMEpPHOCTH  (mpaBwiia)  dBomonud. [IpuHIUIT  CMEHBI  (DYHKITHI.
HeobpaTtumocTs 3BoMonMK. AanTuBHAS paauaius. HepaBHOMEPHOCTh TEMITOB BOJIOIINU.

JdemoHcTpaumnu

Hoptpets: K. M. bap, A. O. KoBanesckuit, @. Mromiep, 3. ['ekkens.

Tabauipl U cxeMbl: «DUITOTEHETHYECKUHN PST JOMAIN», KAPXEONTEPUKC», «3BEpO3yObIe
sepbr», «Creronedans», «Puanopute», «CeMeHHbIE ManoOpOTHUKNY», «buoreorpadpuieckue
30HBI 3emnu», «/[peifid koHTHHEHTOB», «PenukThl», «HavanbHble CTaauu SMOPHOHAIBHOTO
Pa3BHUTHSI TO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOTHYHBIC U aHAIOTUYHBIC OPTaHbI», «PyTuMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIC HAOOpHI 4YEIOBEKAa W IMMMMaH3e», «[J1aBHBIC HaIpaBICHUS
3BOJIOIMK», «O0I1I1e 3aKOHOMEPHOCTH BOJIIOIIUH.

O6opynoBaHue: KOJUIEKINMH, TrepOapuu, MYJSDKH HCKOMAeMBIX OCTaTKOB OPraHH3MOB,
MYJISKH TOMOJIOTUYHBIX, AHAJIOTHYHBIX, PYAUMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUICKIIUU
HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

HayuHbple THUMOTE3bl MPOUCXOXKIEHHUS XH3HM Ha 3emie. AOWOreHe3 M HaHCIEPMHS.
JloHay4HbIE TPEACTABICHHUS O 3apOXKIEHUM >KU3HU (KpealnoHHM3M). I'mmoreza MOCTOSIHHOTO
camMo3apo>KJIeHUs KU3HU U ee onpoBepkeHue onsltaMu @. Peau, JI. Cnamtannanmy, JI. [lactepa.
[TpouncxoxkaeHne KU3HU U acTPOOUOJIOTHSL.

OcHoOBHBIE 3Tanbl HeOpraHu4eckoi 3Bontonuu. I inanerapHas (reosornyeckas) IBOTIOLHS.
Xumuueckasi 3BONIONMS. AOHOreHHBIH CHUHTE3 OPraHMYECKUX BELIECTB W3 HEOPIaHUYECKHX.
OmnsiT C. Muinepa u I'. FOpu. O6pazoBanue nonuMepoB U3 MoHOMepoB. KoariepBaTHas runoresa
A. W. Omnapuna, rtumoreza mnepBudHoro OynapoHa J[x. XomnaeiiHa, TeHETHMYECKas THUIIOTE3a
I'. Mennepa. Pu6o3umbr (T.UYek) m rumoresa «mupa PHK» V. I'mnbGepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE TPOTOKIIETKH.

Hctopus 3emnm u MeToAsl €€ u3ydeHus. lckomaemble OpPraHMYECKHE OCTATKH.
['eoxpononorust u ee Meroapl. OTHOcUTeNnbHass U aOCOJIOTHAasE T'€OXPOHOJIOTHSL.
['eoxpoHosornyeckas mKana: 30Hbl, 3pbl, IEPUOJIBI, FTIOXH.

HavanpHble Tanel opraHndeckou sBomonuu. [loseiaeHne u 3BOIONUSA NMEPBBIX KIETOK.
Oomonnss MeTabonu3Ma. Bo3HukHOBeHHE mepBbIX 3kocucTeM. CoBpeMEHHblIE MHMKpPOOHBIE
OMOIUICHKM KaK aHajor mepBbIXx Ha 3emiie coodmectB. CtpoMaronuThl. [IpokapuoTsl u
9YKapUOTBHI.



[Tpoucxoxaenne dykapuoT (cMMOUOTEHE3). DBOIIOIMOHHOE MPOUCXOXKICHUE BUPYCOB.
[IponcxoxaeHMe  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyHI
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE JTambl ABOJIONMHA BBICIIUX pacTeHuid. OCHOBHBIE apoMop(do3bl pPacTCHHH.
Boixon pactennii Ha cymry. [losiBiieHne cliopOBBIX pacTeHUH U 3aBOeBaHUe UMU cylld. CeMEHHbIE
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTCHHUIA.

OCHOBHBIE JTambl IBOJIONHUU XKUBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bI KUBOTHBIX.
Bennckas gayna. KemOpuiickuii B3pbIB — IOSBIICHHE COBPEMEHHBIX THUIIOB. [lepBBIie XOpa0BHIS
KUBOTHBIE. JKH3Hb B BOJIE. DBOIIOIUS TTO3BOHOUHBIX. [Iponcxoxkaenrne aMmpuOuii U penTuiImii.
[Tpoucxoxaenne miekonuTaromux W nTUIl. [IpuHIun kimodeBoro apomopdosa. OcBoeHue
0ECI03BOHOYHBIMH ¥ TO3BOHOYHBIMH KUBOTHBIMU CYIITH.

PazBuTue u3HM Ha 3emiie 10 ApaM U MEPUOIAM: apXeil, MPOTEPO30H, aIe030M, ME3030i,
KaifHo30H. O011as XapaKTepuCTHKa KJIMMaTa U Ire0J0rMUeCKUX mpoiieccoB. [losBienue u pacuser
XapaKTepHBIX OpPraHU3MOB. YTlieoOpa3oBaHHE: €ro YCJIOBHsSI M BIMSHHE Ha Ta30BbI COCTaB
aTMoc(hepsl.

MaccoBble BBIMUpaHUsI — 3KOJIOTMYECKUE KpU3UCHl nponuioro. [IpuuuHel u criencreus
MacCOBBIX BbIMUpaHUH. COBPEeMEHHBIH HKOJOTHUECKUI KpHU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHus Onopa3zHooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuYecKoro mupa. [IpuHIHIBl KIacCuPUKAIUUA OPTaHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKHUE IPYIIIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Moptpetel: @. Penu, JI. Cnamnannanu, JI. [lacrep, U. U. MeunukoB, A. W. Omapun,
Jx. Xongeitn, I'. Memnep, C. Mumep, I'. FOpu.

Tabmumbl u cxembl: »Cxema onbita @. Penn», «Cxema ombita JI. [Tactepa mo usydeHuro
camo3apoxkJeHus ku3Hu», «Cxema omnbita C. Munepa, I'. FOpu», «Oranbl HeopraHM4ecKon
3BOIIOIMN», «['eoxpoHosornyeckas mkana», «HadampHble 3Tanbl OpraHUYECKON SBOIIOLUNY,
«Cxema 00pa3oBaHUsI DYKapUOT MMyTeM cUMOMoreHe3a», «CrucreMa >KuBoi mpupoab», «CTpoeHue
BUpyca», «Apomopdo3sl pactenmit», «PuHMOPUTH», «OTHOKIECTOUYHBIE  BOJOPOCITHY,
«MHoroknerounsle Bojgopociaun», «Mxu», «l[lanoporHuku», «['0JI0OCEMEHHBIE paCTCHUS,
«Opranbl I1IBETKOBBIX pacTeHHi», «CxeMa pa3BUTHS JKUBOTHOTO MHpa», «ApomMop]o3s
KUBOTHBIX», «[Ipocreitmme», «Kumeunonomnoctueie», «Ilinockue uyepBu», «HYiaeHUCTOHOTHEY,
«Pw10BI», «3eMHOBOAHBIE», «IIpecmbikatomuecs», «IItunp», «Muekonuraromme», «Pa3Burne
J)KA3HA B apXeucKoul spe», «Pa3BuThe *KU3HU B NPOTEPO3OMCKOU 3pe», «Pa3zBuTue XKU3HU B
Mae030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KATHO30MCKOM
ape», «CoBpeMEHHasi CUCTEMa OPTaHUYECKOT0 MUPA».

Ob6opynoBanue: repOapul pacTeHUU pPa3IMYHBIX OTHENOB, KOJJICKIUU HACEKOMBIX,
BJIQXKHBIE Tpenaparbl XKMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUM MIJIOKOXXHX, CKEJIETHI
MTO3BOHOYHBIX JKMBOTHBIX, Yydyeja NTUL U 3BEpEH, KOJUIEKLIUH OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIAEMBbIX, MYJISI’KU OPraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHas JgabopatopHas padora «MonenupoBanue onsiToB Muiuepa—lOpu 1o
M3YYCHUIO a0MOTEHHOTO CHHTE3a OPraHNYeCKUX COSAMHEHHI B IEPBUYHON aTMOChepe».

JlabopaTopHasi pa6ora «lI3ydeHre M ONHCAHME MCKOIMAEMBIX OCTAaTKOB JIPEBHHUX
OpPTaHU3MOBY.

IIpakTnyeckass padora «3ydeHne o0cCOOEHHOCTEW CTPOCHUS PACTEHHUI pa3HbIX
OT/ICJIOBY.

IMpakTnyeckas padora «l3yueHue 0coOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX KUBOTHBIXY.

Tema 5. Ilpoucxo:kaeHue yeJJ0BeKa — aHTPOINOreHe3

PaS,Z[G.HBI U 3a1a4i aHTPOIIOJIOTUH. MGTO,Z[BI AHTPOIIOJIOTUH.

CraHoBN€HHUE TPEICTABICHUNA O MPOUCXOKICHUM YEOBEKa. PeIurno3Hble BO33pEHUS.
CoBpeMeHHbIE HAYUHBIE TEOPHH.

CxoncTtBo uyenoBeka € KUBOTHBIMHU. CHCTEeMAaTHYeCKOE IIOJIOKEHHE 4YellIOBEeKa.
CBI/II[GTGJII:CTBa cxXoacrBa 4YC€JIOBEKa C  KHUBOTHBIMU! CpaBHI/ITeJII:HO-MOp(i)OJIOFH‘-I@CKI/Ie,



IMOpHONIOTHYECKUE, (U3HOIOr0-OMOXHMMHUYECKUE, TOoBeAeHYecKue. OTIHYus 4YeloBeKa OT
KUBOTHBIX. [IpMOXOXkKIeHNE U KOMILIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJOBHOIO
MO3ra ¥ BTOPOM CUTHAJIbHOW CHCTEMBI.

JBwxkymme cuibl  (pakTOphl)  AHTPOIOTeHe3a:  OWOJIOTHYECKHEe,  COIHAIbHBIC.
CooTHoIIeHHE OMOJOTUYECKIX U COLUATBHBIX (PAKTOPOB B AaHTPOIIOTCHE3E.

OcHOBHBIE CTaJUU aHTpoONoreHe3a. PanHue dyenoBekooOpasHbie 00e3bsHBI (MPOKOHCYJIbI)
U paHHHE TOHTUBl — OOIIMEe MPEAKH YeT0BEeKOOOpa3HbIX 00€3bsH M JI0/IeH. ABCTPaTONUTEKH
— JIByHOTHE TIpeaKH JiroAe. YenoBek yMenbli, mepBble U3rOTOBJIEHUS Opyauid Tpyaa. Yenosek
IPSIMOXOJISAIINI ¥ TIEPBBIN BBIXOA JoJel 3a npenensl Adpuku. Uenosek reiinensoeprckuit —
00IInii MPeIOK HeaHAePTATLCKOTO YEJIOBEKA U YeJIOBeKa pa3yMHOTO. UeIoBeK HeaH IepTaIbCKUMA
Kak BHUJ JIIOJICA XOJIOJHOrO Kiumara. YenoBeK pa3yMHbId COBPEMEHHOIO THUIA, JEHUCOBCKHM
YyeJI0BEK, OCBOEHHE KOHTUHEHTOB 3a npenenamMu Adpuku. [laneoreneruka u najieoreHOMHKa.

DBOJIONUS COBPEMEHHOTO 4YelloBeKa. EcTeCTBEHHBI OTOOp B MOMYJISAIUSX YEIOBEKA.
MyrtanonHsli miporecc u nmoaumopdusMm. [lonmynsuroHHbIE BOJHBI, Apeld reHOB, MUTpaLUs U
«3((eKT OCHOBATENSI» B MOMYIISLUAX COBPEMEHHOT'O YEIOBEKa.

UYenoseueckue pacel. [lonsitue o pace. bonbmme pacel: eBporeouHas (eBpasuiickas),
ABCTPAJIO-HETPOUIHAS (PKBAaTOpPHAIIbHASI), MOHTOJIONIHAS (a3UMaTCKO-aMepHKaHCKas). Bpems u
NyTH paccelieHuss 4YeloBeka 1o I[aHere. EnuHCTBO uenoBeueckux pac. Hayunas
HECOCTOSTENLHOCTh pacu3Ma. [IpucrnocobIeHHOCTh YellOBEKa K Pa3HBIM YCIIOBUSM OKpYKaroIen
cpenbl. Biusitnue reorpadmuueckoil cpenbl U Apeiida reHoB Ha MOPQOJIOTHIO M (PU3HNOIOTHIO
YEJIOBEKa.

MexauciumnianHapasle  MeToAbl B (pusnyeckor (OMOJOTHYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOMOJIOTUSI W MaJCOAHTPOIOJIOTHSI  YEJIOBEUYECKUX  MOMYJISALIHM.
buocouuansHple  MccnedOBaHMA ~— OPUPOABI  YeloBeka.  VccrmegoBaHue — KOABOJIOLUU
OMOJIOTUYECKOTO U COLMATBHOTO B YEIIOBEKE.

JdemoHcTpauuu

Hoprperst: Y. Japsun, JI. JIuku, A. 4. Porunckuit, M. M. I'epacumos.

Tabmuubl ¥ cxeMbl: «MeToasl  aHTpomoJioruu», «['OJIOBHOH MO3r  YeloBEeKa»,
«YemoBekooOpa3Hbie 00€3bsHBI», «CKelIeT 4elnoBeKa M CKeleT MHUMIMaH3e», «PymTuMeHTHl U
aTaBU3MbI», «J[BIDKyIIME CHJIBI aHTpOHoreHe3a», «JBOJIOLMOHHOE JIPEBO YEJIOBEKa»,
«ABcTpasionurek», «4emoBek yMmenblit», «HenoBek NpAMOXoaamuii», «J/[eHnCOBCKUI YeIOBEK»
«Heannepranpup», «KpoManboHUBI», «[Ipenku dvemoBeka», «ITambl 3BOJIIOIHMH YEJIOBEKa»,
«Pacbl yenoBeka».

OObopynoBaHue: MyJISDKA OKaMEHEJIOCTEH, TTPEIMETOB MaTEePHAIBHONW KYJIBTYPBI TIPEIKOB
4enoBeka, penpoaykuun (pororpaduun) KapTUH ¢ MEPOTOTHICCKUMH U OUOJICHCKIUMHE CIOKETaMU
MPOUCXOXKACHUS 4eloBeka, ¢ororpaduy HaXOJOK HCKOMNAEMbIX OCTATKOB YEJIOBEKA, CKEJeT
YeJIoBeKa, MOJENb Yepera 4YeJoBeKa M 4Yepera MIUMIaH3e, MOJENIb KUCTH 4YelIOBeKa U KHUCTH
HIMMITaH3€, MOJIETU TOPCa MPEIKOB YeJIOBEKa.

JlaGopaTtopHnass pabora «l3yyeHne OCOOCHHOCTEH CTpPOEHHs CKeleTa 4YeJoBeKa,
CBSI3aHHBIX C MPSIMOXOXKICHUEM.

IIpakTuyeckas padora «/3ydyeHne 3K0JIOTHUECKUX aJalTallUi YEIOBEKa».

Tema 6. Oxosorms — Hayka 0 B3aMMOOTHOLICHHSIX OPraHU3MOB W
HAJ0PraHU3MEHHBIX CHCTEM C OKpY:Karouleid cpenoi

3apoxaeHue W pa3BuTHe HKojoruu B Tpydax A.I'ymGombara, K. @.Pynse, H.
A. CesepuioBa, J. I'ekkensa, A. Tencnu, B. H. CykaueBa. Paznensl u 3agaum skonoruu. CBsizb
9KOJIOTUH C IPYTUMHU HayKaMH.

Metonast 3xonoruu. [loneBsie HaOMIOACHNS. DKCIIEPUMEHTHI B SKOJIOTHH: MPUPOJHBIE U
nabopatopHble. MoaenupoBaHie B 3KOJIOTMU. MOHUTOPHHT OKpY’Karollel Cpeibl: JOKaIbHbIH,
pPErHOHAIBHBIN U TIIO0ATBHBIN.

3HaueHUe SKOJIOTMYECKUX 3HAHWM I YeJIoBeKa. DKOJIOIMUECKOE MHPOBO33PEHHE Kak
OCHOBa CBsA3€H uenmoBedecTBa ¢ mpupoaord. DopMHUpOBAHUE SKOJIOTHYECKOW KYIbTYphl H
HKOJIOTMYECKOM IPaMOTHOCTH HACEJICHUS.



JdeMoHcTpanuu

Hoptpetsr: A. 'ym6onsar, K. @. Pynse, H. A. CesepmoB, D. I'ekkens, A. Tencnu, B.
H. Cykaues.

Tabmuipl u cxemsbl: «Pazaensr sxonorun», «Meroasl skogorun», «CxemMa MOHHUTOPUHTA
OKpYKaroLIEH CpebI».

JlabopaTtopHasi  paGora »/I3ydeHre METOJOB  HDKOJOTMYECKHX  HCCIEIOBAHUII».

Tema 7. Opranusmbl 4 cpeia 00UTAHUA

Okonorudeckre (aKToppl W 3aKOHOMEpHOCTH wmx JeicTBus. Knaccudukanus
JKOJIOTUYECKHX  (pakTOpoB:  aOWOTHYECKHME, OMOTHYECKHe, aHTpomoreHHele.  OOmme
3aKOHOMEPHOCTH JAEUCTBUs dKosornueckux (akropos. IIpaBuno mmuuumyma (K. Hlnpenrens,
1O. JIu6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOMOHTHBIC OPTAHU3MBI.

Abnornueckue paktopsl. CBET Kak 3KoJ0oruueckuil pakrop. JleificTBre pa3HbIX y4acTKOB
COJIHEYHOTO CHEKTpa Ha OpraHU3Mbl. DKOJIOTMYECKHE TPYIIbl PAaCTEHUN U >KUBOTHBIX IO
OTHOIIEHHIO K cBeTy. CUTHanbHasA posb cBeTa. DOTONEPUOAN3M.

Temneparypa kak skomormueckuii ¢akrop. [leficTBue TemrepaTypbl Ha OpPTaHH3MBI.
[ToiikunoTepMHbIE 1 TOMOHOTEPMHBIC OPTaHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxnocTts kak skonornueckuii ¢gakrop. [IpucrnocobneHus pacTeHuil K MOIIEPKaHUIO
BojHOro Oamanca. Kiaccudukanust pacteHuii mo oTHomeHH0 K Boje. IIpucmnocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXHUMA.

Cpenpl oOMTaHMS OPraHW3MOB: BOJIHAs, HA3eMHO-BO3AYIIHAS, MOYBECHHAs, TTyOWHHAas
MOJIMOYBEHHAsA, BHYTpHOpPraHu3MeHHas. DU3HKO-XMMHYECKHE OCOOEHHOCTH cpell OOUTaHus
opraan3mMoB. [IpucrocobaeHnss OpraHu3MoB K JKU3HU B Pa3HBIX cCpefax.

buonoruueckue purmbl. BHennue u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOJUYHBIEC PUTMBI.
[TpucrnocobaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBH KU3HU.

Kusznennsie popmel opranuzmoB. [lonstue o xu3nenHoit gopme. Kuznennoie GopMbl
pacTeHHii: JepeBbs, KYCTAPHHUKHU, KYCTapPHUYKH, MHOTOJIETHHUE TpPAaBbl, OJIHOJIETHUE TpPAaBBHI.
JKuznennele (OpMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’pOOHMOHTHL. (OCOOEHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotnueckne daktopbl. Bumbl OHOTHYECKHMX  B3aUMOJICHCTBUN: KOHKYPEHITHUSA,
XUIIHAYECTBO, CUMOMO03 U ero ¢opMsbl. [lapazutusm, koomnepanus, MyTyalin3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduueckue  B3aUMOAECUCTBUS  (TONMHUYECKHUE,
dopudeckue, padbpuyeckue). 3HaYeHHE OMOTHYECKHX B3aWMOACUCTBUU ISl CYIIECTBOBAHUS
OpraHu3MoOB B cpezie oouTanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JdeMoHcTpanuu

Tabauipl U cxembl: «IKoJIoTHUecKre (GakTophD», «CBETOBOM CHEKTP», «IKOJIOTHUCCKUE
TPYIIIbI )KUBOTHBIX 110 OTHOIICHHIO K CBETY», «TeIIOKPOBHBIC )KUBOTHBIE», «X0JOJHOKPOBHBIC
KUBOTHBIE», «DU3NOJIOTMYECKUE aJanTalli XUBOTHBIX», «Cpeapl OOMTaHUS OPraHU3MOBY,
«buonornueckue putMbr», «KusHeHHsle Gpopmsbl pacTeHuil», « ) KusHeHHblE (POPMBI KUBOTHBIX»,
«JKOocCUCTEMa HIMPOKOIUCTBEHHOIO Jieca», «IKOCHUCTEMA XBOWHOrO Jjeca», «llenn nmutaHus»,
«XumaudectBo», «[lapasutuzm», «Konkypermus», «Cumonos», «<KommeHcanu3m».

ObopynoBanue: repoapur  pacTEHUHW H IKUBOTHBIX, MPUCIIOCOOJICHHBIX K BIWSHHUIO
pa3IMYHBIX  JKOJOTMYECKHX  (DaKTOpOB, TrepOapuul  CBETONIOOMBBIX, TEHENIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTEHUI, CBETONIOOMBBIC, TEHETIOOMBHIE U TEHEBHIHOCIHMBBIE KOMHATHbBIE
pactenus, repdapuu U KOJUISKIIHH TEeTUIOMOOUBBIX, 3SMMOCTOMKIX, MOPO30yCTOMYNBEIX paCTEHUH,
yy4yejaa TTHIl M 3BEpeH, repOdapum pacTeHHM, OTHOCAIIMXCS K TUTrpoduTaM, Kcepodwutam,
Me30(uTaM, KOMHATHBIC PACTEHUS TAHHBIX TPYII, KOJUICKIINH dKUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpemax, Trepbdapum M KOJJIEKUMHM pacTeHUWH U JKUBOTHBIX, OONAJAIOIIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUH JKU3HH, TepOapuu U KOJUIEKIUHU
pacTeHHi U KUBOTHBIX Pa3IMYHBIX KU3HEHHBIX (HOPM, KOJIEKIIUHU KUBOTHBIX, YHACTBYIOIIUX B
PA3TUYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JlabopaTopHasi paboTa «BrlsiBieHe MPUCTIOCOOIEHUI OPraHu3MOB K BIUSHUIO CBETaY.




JlaGopaTtopHass pa6ora «BbisiBIeHHE TNPUCTIOCOOJICHUII OpPraHM3MOB K BIMSHUIO
TEeMIIepaTyphl».

JlaGopaTopHasi padora «KAHATOMHYECKHE OCOOCHHOCTH pPACTEHHH M3 Pa3HBIX MECT
oOuTaHUA».

Tema 8. JkoJiorusi BUA0B U NMOIYJISIIUI

DKOJOTHYECKHUE XapaKTePUCTHKHU monysiuu. [lomymnsaus kak 6uonornueckas CUCTeMa.
Pone HeomHOpomHOCTH cpeabl, Puznueckux OapbepoB W OCOOCHHOCTEW OWOJOTHH BHUIOB B
dbopMUPOBaHUU MTPOCTPAHCTBEHHON CTPYKTYPHI OMYIIsiyii. OCHOBHBIC TTOKA3aTEH IMOMYISIUU:
YUCJICHHOCTh, IUIOTHOCTh, BO3PACTHAsI M TIOJIOBasi CTPYKTYpa, POXKIAAEMOCTh, MPHUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTPALIHSL.

DKoJyiornueckasi CTpykTypa momyssiiuu. OlLleHKa YUCICHHOCTH TOmyisiuu. J[nHamuka
NONYJSILUU U €€ peryisiius. buornueckuil moreHuuan nonyaauuu. MojaenupoBaHue TUHAMUKA
nonyisiuun. KpuBble pocTa 4YHCICHHOCTH momnmyiasnud. Kpuble BbDKHBaHUS. Perymsius
YUCIIEHHOCTH TOMYJISIIHA: PONib (AaKTOPOB, 3aBUCSIIMX M HE 3aBHUCSIIAX OT TIUIOTHOCTH.
DKOJIOTHYECKUe cTpareruu BuaoB (1- u K-ctparerun).

[Tonstre 00 »KoMOrMuYecKol Huie BuAa. MecrooOuTanwe. MHoOromepHas MOJEINb
skosiornyeckot Humm Jx.M. Xarunncona. Pazmepsl skosiornyeckoil Humu. [loteHnumansHas u
peann30oBaHHAs HUIIH.

Bun kak cucrema momynsiumid. Apeanbl BUIOB. BHUIbl M UX JKU3HEHHBIE CTPATErHU.
DKOIOrnYeCKre SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJCHHUS W MUTpaAllUid >KMUBOTHBIX. bHoOJorHueckwe WHBAa3WUU
YY>KEPOJHBIX BUJIOB.

JdemoHcTpaumnu

oprper: Ix. . XaTuynHCOH.

Tabauibl ¥ cxembl: « IKOJIOTHYECKUE XapaKTePUCTUKH TOmy siiun», «IIpoctpancTBeHHas
CTPYKTypa mnonyasauun», «Bo3pacTHble mnupamMuasl mOomymsiuu», «CKOpPOCTh 3aceieHust
MOBEPXHOCTH 3€MJIM pPa3JIMYHBIMM OpraHu3dMaMu», «Mojenb 3Kojorudecko Humum JIxK.
N. XaTunncona».

ObopynoBanue: repoapur pacTeHNUN, KOJUICKITUN KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOneHus ceMsaH pacTEHH K pacCeNIeHUIo».

Tema 9. Jko0rus cood1mecTB. IKOJOrHYeCKre CHCTEMBbI.

CoobmectBa opranu3MoB. broiieHo3 u ero cTpykrypa. CBsi3u MEXIy OpPraHHM3MaMH B
OuoreHose.

Okocuctema Kak oTkpbiTas cuctema (A. JIx. Tencnu). ®DyHKIMOHAIBbHBIC OJOKH
OpPTaHU3MOB B JKOCHUCTEME: NPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpodudueckue YpOBHHU.
Tpoduyeckue nenu u cetu. AGuornyeckue 010k 3KocucTeM. [10UBBI U WIIBI B 3KOCHCTEMAX.
KpyroBopoT BeliecTB 1 HOTOK 3HEPTUHU B IKOCUCTEME.

OcHoBHbIE MTOKa3aTeau SKocucTeMbl. bromacca u mpoaykuus. K0I0rHueckue MupaMuibl
gucel, OMoMacchl U SHEPTUH.

Junamuka skocucteM. Karacrpoduueckue nepectpoiiku. @nykryanuu. HanpaBneHHbie
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIleccud. [lepBUUYHBIE M BTOPHYHBIE CYKIIECCHH U HX
NPUYHHBL. AHTPONOTEHHBIE BO3JEHCTBHS Ha CyKIeccuu. KimMMakcHOe COOOIIECTRBO.
Buopaznoobpasue 1 mosHoTa KpyroBOpoTa BEIIECTB — OCHOBA YCTOMYUBOCTH COOOIIECTB.

[Ipupogubie PKOCHUCTEMBI. DKOCUCTEMBI O3€pP M PEK. DKOCUCTEMbI MOpPEM M OKEaHOB.
DKOCHUCTEMBI TYHAP, JIECOB, CTEIEH, MYCThIHb.

AHTpPOIIOTEHHBIE  3KOCUCTEMBL. ArposkocucteMa. ArpoueHo3. Paznuuua wmexnay
AQHTPOIIOT€HHBIMHU U MPUPOJIHBIMU SKOCUCTEMAMH.

Ypb6oskocuctempl. OCHOBHBIE KOMITOHEHTHI ypOo3akocucteM. ['opoackas dopa u dayHa.
Cunantponmzanusi ropojckoil  ¢ayHbl. buosornyeckoe M XO34WCTBEHHOE 3HAuUCHHE
arpo3KoCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEpPHOCTH  (OPMUPOBAHMSI OCHOBHBIX  B3aMMOJACWCTBHI  OpPraHU3MOB B
skocuctemax. Ponp kackamgHoro »s¢dexkra W BUIOB-AU(PUKATOPOB (KITIOYEBHIX BHIOB) B
(GYHKIIMOHUPOBAHUHM  3KOcUCTeM. llepeHoc »dHEpruM W  BEUIECTB MEXIYy CMEKHBIMHU
9KOCUCTEMAaMHU. Y CTOWYMBOCTh OPraHU3MOB, MOIMYJISILIUMA U 9KOCUCTEM B YCIOBUSIX €CTECTBEHHBIX
Y QHTPOIIOIE€HHBIX BO3JIECHCTBUM.

MexaHu3MBbl BO3JCUCTBUSL 3arpsi3HEHUN pPa3HBIX THUIIOB Ha CYOOpPTaHM3MEHHOM,
OPTraHMW3MEHHOM, TMOIMYJISIMUOHHOM M 53KOCHCTEMHOM YPOBHSX, OCHOBBI 3KOJOTHYECKOTO
HOPMHUPOBAHUS AHTPONOIE€HHOIO BO3AeHCTBHS. MeETOq00Tus MOHUTOPUHTA €CTECTBEHHBIX WU
AHTPOIIOTE€HHBIX SKOCHUCTEM.

JdemoHcTpaumuu

Hoptper: A. Ix. Tencnu.

Tabauipl u cxeMbl: »CTpyKTypa OHOIIEHO3a», « IKOCUCTEMA IITUPOKOJIUCTBEHHOTO JIeca»,
«JKocUCcTeMa XBOWHOTO Jieca», «DyHKIHOHAIBHBIE TPYIIBI OPTaHHU3MOB B 3KOCHCTEME,
«KpyroBopor BemecTB B 3kocucteme», «llemn mnwmTaHus (macTOWIIHAS, JETPUTHAS)»,
«DKOJIOTHYECKass TUPAMHJIA YUCET», «IKOJOTHIECKasl MIUpaMua OMOMACChI», «IDKOIOTUYECKas
nupamuia sueprun», «ObpazoBanue 6onorta», «IlepBuunas cykueccus», «BoccraHoBieHue eca
nocie noxapa», «Jkocucrema o3epa», «ArpoueHos», «KKpyroBopor BeLIECTB U IOTOK S3HEPTUH B
arporieHose», «IIpumepsl ypOoskocucTem».

Ob6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMA HACEKOMBIX, Uydena NTHUIl U 3BEpei,
repOapuu KylIbTYPHBIX U JUKOPACTYIIUX PACTEHH, aKBapUyM KaK MOJIEb 3KOCHCTEMBI.

IpakTnuyeckas padora «/3ydeHue u onrcanue ypOoo3KOCHCTEMBI».

JlabopaTopHasi padora «l3yuenue pazHooOpa3usi METKUX MOYBEHHBIX YWIEHUCTOHOTHX B
Pa3HBIX SIKOCUCTEMAX».

IKCKypcusi» DKCKYpCcHsl B TUIIMYHBIA OmoreoineHo3 (B 1yOpaBy, Oepe3HsK, eNbHUK, Ha
CYXOZOJIbHBIN WM MOMMEHHBIH JIyT, 03€p0, 60JI0TO)».

IKCKypcusi» DKCKYpCHUsS B arpO3KOCHCTEMY (Ha TOJi€ WM B TEIUIMYHOE XO3SHCTBO)».

Tema 10. buochepa — riodasbHasi IKOCUCTEMA

buocdepa — obmenanerapaas 06osouka 3emiu, Ie CYIIECTBYET WM CYIIeCTBOBaJa
KU3HB. PasBuTHe npencraBieHuii o ouocdepe B Tpyaax J. 3rocca. Yuenue B. U. Bepraackoro o
6uocdepe. O6mactu 6nocheps! u ee cocran. JKupoe BeniecTBo Onocheps! 1 ero GyHKINH.

3aKOHOMEPHOCTHU cymiecTBoBaHus ouocheprl. OcobeHHOCTH OMochephl Kak rio0aabHOM
sKocucTeMbl. Jl[uHamMu4eckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTreoOXMMHUYECKHE ITUKIIBI (yTiiepoa, a3oTa). PUTMuaHOCTH siBieHUH B Onocdepe.

3onanbHOCTh OMochepsbl. [lonsTre o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHIpPa, XBOWHBIE
jgeca, CMEIIaHHbIE U HIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHBI, TyCTHIHU, TPOIIMUYECKUE Jieca,
BBICOKOTOPBs. KimMar, pacTUTENbHBIN 1 )KUBOTHBIN MU OMOMOB CYIITH.

Ctpykrypa u (GyHKIOUS SKMBBIX CHCTEM, OIEHKA HX pECypCHOro IMOTEeHIHMada Hu
O6rochepHbIX QYHKIUI.

JdemoHcTpaumuu

Hoptpetsr: B. . Bepuaackuii, 3. 3rocc.

Tabmumbl u cxembl: «I'eochepnr 3eman», «Kpyroopot azora B npupozae», «Kpyrosopot
yriaepojaa B npupoae», «Kpyrosopot kucinopoaa B mpupoae», «KpyroBopot Boabl B IpUPOJIE»,
«OcHOBHBIE OMOMBI Cymn», «Knumatudeckue nosica 3emnu», «Tyaapa», « Taiira», «CMenIaHHbINA
nec», «[IupokonucTBeHHBIH Jiec», «Crenb», «CaBanHa», «[lycTbins», «Tponudeckuii gec».

ObopynoBanue: repoapuy paCTEHU pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesioBek U OKpy:Kaoumas cpeaa

DKOJOTHYecKre KPHU3UChl M WX MPUYMHBL. Bo3aeiicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpebl. OXpaHa Bo3ayXa. 3arpsi3HEHHUE BOJHOM cpeabl. OXpaHa BOIHBIX
pecypcoB. Pa3pymenue noussl. OxpaHa MOYBEHHBIX pecypcoB. 3MeHeHue Kinmara.

AHTpPOIIOTEHHOE BO3JICHCTBME Ha PACTUTEIbHBIA M KMBOTHBIM Mup. OxpanHa
PaCTUTENBHOTO U KUBOTHOIO Mupa. OCHOBHBIE PUHLUIIBI OXpaHbl IpUpoabl. KpacHple KHUTH.



Oco60 oxpansiembie npupoansie Teppuropun (OOIIT). boranuueckue caubl U 300JI0THYECKUC
MapKH.

OcHOBHBIE IPUHITUITBI YCTOWYMBOTO PA3BUTHS YEIIOBEUYECTBA M MPHUPOABL. ParmonansHoOe
MPUPOJONIONB30BAaHNE M COXpaHEHWE OMOJIOTMYECKOro pasHooOpasus 3emiu. OoOmume
3aKOHOMEPHOCTH TI00aTBHBIX KOJOTHUECKUX KpU3HCcOB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HUCa
U €r0 BepOsITHbIEC OCIEACTBHUS.

PazButne METOJIOB MOHHTOPHHTA pa3BUTHS OTTaCHBIX TEXHOTCHHBIX
npoueccoB. CHuCTeMHbIe UCCJIEIOBAHMUS nepexoa K pecypcocOeperatonieit u
KOHKYPEHTOCIIOCOOHOM  3HepreTuke. buonmornueckoe  pasHooOpasue U OHOPECYpCHI
HammonaneHbele MHGOpPMAIIMOHHBIE CHUCTEMBI, OOECIEeYMBAIONIUME OOCTYN K HH(OpManuu 1o
COCTOSIHUIO OT/EIBHBIX BUJIOB M 3KOocHcTeM. OCHOBBI SKOpeabUIMTAIIMN SKOCUCTEM U CIIOCOOOB
00pBOBI C OMOTIOBPEIKICHUSIMHU. PEKOHCTPYKITHS MOPCKUX M HA3EMHBIX SKOCUCTEM.

JdeMoHcTpanuu

Tabmuupl W cxewmbl: «3arpsisHEHHE aTMoc(epbl», «3arps3HeHue THAPOCHEphI»,
«3arpsi3HeHue MouBbI», «[lapHuKOBEIH 3 dexT», «Oc000 OXpaHsIeMbIe IPUPOTHBIC TEPPUTOPUNY,
«Mopenu ynpasisieMOro Mupa».

Ob6opynoBanue: ¢pororpaguu OXpaHAEMbIX pPACTEHUH M KUBOTHBIX KpacHoWl KHUTH
Poccuiickoit ®eneparuu, KpacHoil KHUTH pervoHa.




TEMATHYECKOE INTAHUPOBAHHE

10 KUIACC

n/n

Ha3Banue pa3genos u Tem

KoJs-Bo yacoB

IIpakTnyeckue
padorsl/
JabopaTopHbIe
padoThI

DiieKTpPOHHbIE (U (ppPoOBbIE)
o0pa3oBaTe/ibHbIE PeCypChl

BocnurareabHbIi MOTEHITAAT

buonorus xak Hayka

Bbubnuorexa IIOK

b
Ennnas xomtekuus g poBhIX
00pa30BaTeIbHBIX PECYypPCOB

(hopMHupOBaHNE SKOIOTHIECKOM KYIBTYPHI;
(hopMHupOBaHUE CTPEMIICHHUS K TIO3HAHHIO
TIPUPOJIBI

JKuBble CUCTEMBI M X H3Yy4YCHUC

Bbubnuoteka ITOK
bubnuoreka BHICOYypOKOB iNternetypok

Enunas xomtexnus nudpoBbIX
00pazoBaTeIbHBIX PECYPCOB

(hopMHpOBaHE HABBIKOB OXPaHBI,
3aLUThI, BOCCTAHOBICHUS IPUPOABI,
OKpY>KaroIlei cpessl;

(hopMHpOBaHUE CTPEMIICHUS K IO3HAHUIO
HPUPOJIBI

buomorus knetku

Bubnuoreka IIOK
bubnroreka Bugeoypokos internetypok

Ennnas xomtekuuns mudpoBhIX
00pa30BaTeIbHBIX PECypPCOB

(bopMHpOBaHHE IKOJIOTNUECKON KYJIBTYPBI;
(hopMHpOBaHHE HABBIKOB OXPaHEL,
3aIUTHI, BOCCTAHOBIICHUS IIPUPOJIE,
OKPY’KaloIleH cpessl;

(bopMHEpOBaHHE CTPEMIICHHS K IO3HAHHIO
HPHPOJIBL;

(hopmupoBaHue 10OPOTHI

XumMmuueckas OpraHn3anus KJICTKU

b

bubnuoreka BHACOYypPOKOB iNternetypok
0

Enunas xomtexnus nudpoBbIX
00pazoBaTeIbHBIX PECYPCOB

(hopMUpOBaHHE HABBIKOB OC30MACHOTO
MOBEJICHUS B IIPUPOTHOM Cpelie;
(hopMHUPOBAaHUE IKOIOTHICCKOM KYIBTYPHI;
(hopMuUpOBaHUE HABBIKOB OXPAHEI,
3aIUTHI, BOCCTAHOBIICHHS TPUPOEI,
OKpY>KaloIeH cpeipl

Crpoenne u HyHKITUH KICTKH

Bbubnuoreka IIOK

bubnroreka Bugeoypokos internetypok

(hopmupoBaHHe JTFOOBH K POTHOMY KPAro;
(hopMHpOBaHHE ICTETUUECKOM KYJIBTYPBI;
(hopMupOBaHHE SKOJIOTUYECKOM KYIBTYPBI;




Enunas xomtexius nudpoBbIX
00pazoBaTeIbHBIX PECYPCOB

(hopMuUpOBaHUE HABBIKOB OXPAHEI,
3allUThl, BOCCTAHOBJICHUS PUPOBI,
OKpY>KaIoIllel CpeJibl

OOMeH BeIIecTB U MpeBpaIieHue
SHEPIHUH B KJICTKE

Bbubnuoteka ITOK

b
Ennnas xomtekuus g poBhIX
00pa30BaTeIbHBIX PECYypPCOB

(hopMHupOBaHNE SKOIOTHIECKOM KYIBTYPHI;
(hopMHupOBaHUE CTPEMIICHHUS K TIO3HAHHIO
TIPUPOJIBI

Hacnencreennas nadopmanus n
peanu3anus ee B KIeTKe

Bubnuorexa IIOK
bubnuorexa BHICOYypOKOB iNternetypok

Enunas xomtexnus nudpoBbIX
00pazoBaTeIbHBIX PECYPCOB

(hopMupoOBaHNE HABBIKOB OXPAHBI,
3aLUThI, BOCCTAHOBICHUS IPUPOABI,
OKpY>KaroIlel cpessl;

(hopMHpOBaHEe CTPEMIICHUS K IO3HAHUIO
HPUPOJIBI

JKM3HEHHBIN ITUKIT KJICTKH

Bbubnuoteka ITOK
bubnroreka Bugeoypokos internetypok

Ennnas xomtekuuns mudpoBhIX
00pa30BaTeIbHBIX PECYpPCOB

(hopMHUpPOBAaHUE IKOTOTHICCKOM KYIBTYPHI;
(hopMupOBaHNE HABBIKOB OXPAHEI,
3aIUTHI, BOCCTAHOBICHHS TPUPOAEI,
OKPY’KaloIlIeH cpessl;

(hopMHupOBaHUE CTPEMIICHHUS K TIO3HAHHIO
TIPHUPOJIEL;

(hopmupoBaHHe JOOPOTHI

Crpoenue n GpyHKIUN OPraHU3MOB

b

bubnuoreka BHACOYypOKOB iNternetypok
0

Enunas xomtexnus nudpoBbIX
00pazoBaTeIbHBIX PECYPCOB

(hopMHupOBaHHE HABBIKOB OE€30ITACHOTO
MOBEJICHUS B IIPUPOTHOM Cpelie;
(hopMHUPOBAaHUE IKOIOTHICCKOM KYIBTYPHI;
(hopMuUpOBaHUE HABBIKOB OXPAHEI,
3aIUTHI, BOCCTAHOBIICHHS TPUPOJIEI,
OKPYIKAIOIIEH Cpelib

Pa3MHOXeHHUE 1 pa3BUTHE OPTaHU3MOB

Bbubnuoteka ITOK
bubnroreka Bugeoypokos internetypok

Ennnas xomtekuus g poBhIX
00pa30BaTeIbHBIX PECYypPCOB

(hopmMupoBaHue THOOBH K POJTHOMY Kparo;
(hopMHUpOBaHUE ICTETUIECKON KYIBTYPHI;
(hopMHUpOBaHNE SKOIOTHIECKOM KYIBTYPHI;
(hopMupOBaHNE HABBIKOB OXPAHEI,
3aIUTHI, BOCCTAHOBIICHHS TPUPOAEI,
OKpY>KaloIeu cpepl

I'eneTuka — HayKa O HaCJICACTBCHHOCTHU
1 UBMCHYHMBOCTU OPraHU3MOB

Bbubnuoteka ITOK

bubnuoreka BHICOYypOKOB iNnternetypok

(hopMHpOBaHHE IKOJIOTUYECKOH KyJIBTYPHI;
(hopMHpOBaHUE CTPEMIICHUS K IO3HAHUIO
HPUPOJIBI




Enunas xomtexius nudpoBbIX
00pazoBaTeIbHBIX PECYPCOB

3aKOHOM€pH0 CTH HACJICACTBCHHOCTU

Bbubnuorexa IIOK
bubnuoreka BHICOYypOKOB iNternetypok

Enunas xomtexius nudpoBbIX
00pazoBaTeIbHBIX PECYPCOB

(hopMupoOBaHNE HABBIKOB OXPAHBI,
3aLUThI, BOCCTAHOBICHUS IPUPOABI,
OKpY>KaroIlei cpessl;

(hopMHpOBaHUEe CTPEMIICHUS K IO3HAHUIO
TIPUPOJIBI

3aKOHOMepHO CTH UIBMCHYMBOCTH

Bbubnuoteka ITOK
bubnroreka Bugeoypokos internetypok

Ennnas xomtekuus g poBhIX
00pa30BaTeIBHBIX PECYpPCOB

(hopMHUpPOBAaHUE IKOTOTHICCKOM KYIBTYPHI;
(hopMuUpOBaHUE HABBIKOB OXPAHEI,
3aIUTHI, BOCCTAHOBIICHHS TPUPOAEI,
OKPY’KaIoIleH cpessl;

(hopMHupOBaHUE CTPEMIICHHUS K TIO3HAHHIO
TIPUPOIET;

(hopmupoBaHHe JOOPOTHI

I'eHeTunka denoBeka

b

bubnuorexa BHICOYypOKOB iNternetypok
0

Enunas xomtexnus nudpoBbIX
00pazoBaTeIbHBIX PECYPCOB

(hopMupoOBaHHE HABBIKOB OE€30ITACHOTO
MOBEJICHUS B TIPUPOTHON Cpelie;
(hopMHUPOBAHUE IKOJIOTHICCKOM KYIBTYPHI;
(hopMuUpOBaHUE HABBIKOB OXPAHEI,
3aIUThI, BOCCTAHOBIICHHS TPUPOJIEI,
OKPYIKAIOIIEH CpeIib

Cenekuust OpraHu3MoB

Bbubnuoteka ITOK
bubnroreka Bugeoypokos internetypok

Ennnas xomtekuuns mudpoBhIX
00pa30BaTeIbHBIX PECYypPCOB

(hopmMupoBaHue THOOBH K POJHOMY Kparo;
(hopMHUpOBaHUE SCTETUIECKON KYIBTYPHI;
(hopMHupOBaHNE SKOIOTHIECKOM KYIBTYPHI;
(hopMupOBaHNE HABBIKOB OXPAHEI,
3aIUTHI, BOCCTAHOBIICHHS TPUPOEI,
OKpY>KaloIeu cpepl

BHOTEXHOIOrMS U CUHTETUYECKAS
ouoJiorus

Bbubnuoreka IIOK
bubnuoreka BHICOYypOKOB iNternetypok

Enunas xomtexnus nudpoBbIX
00pazoBaTeIbHBIX PECYPCOB

(hopMHpOBaHHE YKOJIOTUYECKOM KYJIBTYPHI;
(hopMHpOBaHUEe CTPEMIICHUS K IO3HAHUIO
TIPUPOJIBI




PesepBHOE Bpems

Bbubnuoteka ITOK
bubnuoreka BHACOYypOKOB iNnternetypok

Ennnas xomtekuus mudpoBhIX
00pa30BaTeIBHBIX PECypPCOB

(hopMupOBaHUE HABBIKOB OXPAHEI,
3allUThI, BOCCTAHOBJICHUS IPUPOBI,
OKPY’KaloIleH cpessl;

(hopMHupOBaHUE CTPEMIICHHUS K TIO3HAHHIO
TIPUPOJIBI

OO0111€e€e KOJIUIECTBO YACOB

11 KJIACC
IIpakTnuyeckue
Ne a0oThl/ JJIeKTPOHHBIE (HH(PPOBLIE .
Ha3BaHue pa3iesioB U TeM Koi-Bo yacos p P (unpp ) BocnurareabHbIi MOTEHITAAT
n/n JabopaTopHbie | 00pa3oBaTeJIbHbIC PeCypChl
padoThI

3apoXxIeHNe U pa3BUTHE YBOJIOIIOHHBIX
MIPEICTaBICHNHN B OHOIOTHH

Bbubnuoteka ITOK
bubnroreka Bugeoypokos internetypok

Ennnas xomtekuus g poBhIX
00pa30BaTeIbHBIX PECYypPCOB

(hopMHUpOBaHNE SKOIOTHIECKOM KYIBTYPHI;
(hopMHupOBaHUE CTPEMIICHHUS K TIO3HAHHIO
TIPUPOJIBI

MI/IKPOSBOJHOIII/U{ " €C pE3YJIbTaThbl

Bbubnuoreka IIOK
bubnuoreka BHICOYypOKOB iNternetypok

Enunas xomtexius nudpoBbIX
00pazoBaTeIbHBIX PECYPCOB

(hopMHpOBaHNE HABBIKOB OXPAHBI,
3aLUThI, BOCCTAHOBICHUS IPUPOABI,
OKpY>KaroIlei cpessl;

(hopMHpOBaHUEe CTPEMIICHUS K IO3HAHUIO
HPUPOJIBI

MaxposBoIOnHs 1 €€ pPe3ybTaThl

Bbubnuoteka ITOK
bubnroreka Bugeoypokos internetypok

Ennnas xomtekuus g poBhIX
00pa30BaTeIbHBIX PECYypPCOB

(hopMHUPOBAaHUE IKOIOTHICCKOM KYIBTYPHI;
(hopMupOBaHNE HABBIKOB OXPAHEI,
3aIUTHI, BOCCTAHOBIICHHS TPUPOEI,
OKpY>KaloIeu cpepl

(hopMHupOBaHUE CTPEMIICHHUS K TIO3HAHHIO
TIPHAPOJIEL,

(hopmupoBanHe JOOPOTHI




[IpoucxoxaeHue 1 pa3BUTHE )KU3HU Ha
3emite

b

bubnuorexa BHACOYypOKOB iNternetypok
0

Enunas xomteknus qudpoBbIX
00pa3oBaTeIbHBIX PECYPCOB

(hopMHUpOBaHHE HABBIKOB OC30MACHOTO
MOBEJICHUS B TIPUPOTHOM Cpelie;
(hopMHUPOBAaHUE IKOIOTHICCKOM KYIBTYPHI;
(hopMupOBaHE HABBIKOB OXPAHBI,
3aIIKUThI, BOCCTAHOBIICHUS IPUPOJIBI,
OKPY’KaloIeH cpeipl

IIpoucxoxaeHue yenoBexa —
AHTPOIIOTEHE3

Bbubnuorexa IIOK
bubnroreka Buieoypokos internetypok

Enunas xomtexius nudpoBbIX
00pazoBaTeIbHBIX PECYPCOB

(hopMupoBaHHe JTFOOBH K POTHOMY KParo;
(hopMHpOBaHHUE ICTETUUECKOM KYJIBTYPBI;
(hopMupOBaHHE SKOJIOTUYECKOM KYIBTYPBI;
(hopMupOBaHUE HABBIKOB OXPAHEI,
3aIUTHI, BOCCTAHOBIICHHS TPUPOJIEI,
OKpYIKAIOIIEH Cpeb

DKOJIOTrHsi — HayKa o
B3aMMOOTHOLICHHUSIX OPTaHU3MOB U
Ha/IOpTaHU3MEHHBIX CHCTEM C
OKpY’Karoliel cpenoi

Bbubnuoteka ITOK
bubnuoreka BHACOYypOKOB iNternetypok

Ennnas xomtekuus g poBhIX
00pa30BaTeNIBHBIX PECYpPCOB

(hopMHpOBaHHE SKOJIOTUYECKOI KyJIBTYpHI;
(hopMupoBaHUEe CTPEMIICHUSI K IO3HAHUIO
HPUPOIBI

Opl"aHI/ISMLI U cpeaa obuTaHus

Bubnuorexa IIOK

b
Enunas xomtexius nudpoBbIX
00pazoBaTeIbHBIX PECYPCOB

(hopMupOBaHNE HABBIKOB OXPAHEI,
3aIUTHI, BOCCTAHOBIICHHS TPUPOEI,
OKpY>KaroIlei cpessl;

(hopMHUpOBaHUE CTPEMIICHHUS K TIO3HAHHIO
TPUPOJIBI

DKOJIOTHS BUJIOB U TOMYJISILIUI

Bbubnuoteka ITOK
bubnuoreka BHACOYypOKOB iNternetypok

Ennnas xomnekuus g poBhIX
00pa30BaTeIbHBIX PECYypPCOB

(hopMHUPOBAaHUE IKOTOTHICCKOM KYIBTYPHI;
(hopMuUpOBaHUE HABBIKOB OXPAHEI,
3aIUThI, BOCCTAHOBIICHHS TPUPOJIEI,
OKPYIKAIOIIEH CPEIIbI;

(hopMupoBaHue CTPEMIICHUSI K TO3HAHUIO
HPUPO/IBI;

(hopmupoBaHHe TOOPOTHI;

DKOJIOTHS COOOIIECTB. DKOJOIHYECKIE
CHCTEMBI

b

bubnroreka Bugeoypokos internetypok
)

Enuuas kosuiekiws nudpoBbIX
00pa3oBaTesbHbIX PECYPCOB

(hopMUpOBaHUE HABBIKOB OC30MACHOTO
TOBEJICHUS B IPUPOIHOM Ccpefie;
(hopMupOBaHHE SKOJIOTUYECKOM KYIBTYPBI;
(hopMupOBaHE HABBIKOB OXPaHBI,
3aLIHUThI, BOCCTAHOBIICHUS IPUPOJIBI,
OKpY>KaloIeu cpepl




buocdepa — mrobanbHas sKOCHCTEMA

Bbubnuoteka ITOK
bubnuoreka BHACOYypOKOB iNternetypok

Ennnas xomtekuus mudpoBhIX
00pa30BaTeIBHBIX PECypPCOB

(hopMupoBaHue THOOBH K POJTHOMY Kparo;
(hopMHUpPOBaHUE ICTCTUIECKON KYJIBTYPHI;
(hopMHUpOBaHNE SKOIOTHIECKOM KYIBTYPHI;
(hopMupOBaHNE HABBIKOB OXPAHEI,
3aIUTHI, BOCCTAHOBICHHS TPUPOAEI,
OKpY>KaoILEel Cpebl

UenoBek U OKpyKarolias cpeaa

Bubnuorexa IIOK
bubnroreka BHIeOypoKoB internetypok

Enunas xomtexnus nudpoBbIX
00pazoBaTeIbHBIX PECYPCOB

(hopMupOBaHNE HABBIKOB OXPAHEI,
3aIUTHI, BOCCTAHOBIICHHS MTPUPOAEI,
OKpY>KaroIlei cpessl;

(hopMHUpOBaHUE CTPEMIICHHUS K TIO3HAHHIO
TIPUPOIBI

PesepBHOE Bpems

OO0111€e€e KOJIUYECTBO YACOB
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