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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mipeamery "buomnorus" (mamee - Owomnorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TIOJIOKEHUH (enepanbHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHsi uszydenus (10-11
KJIACChI) SIBJISICTCS OJIHUM K3 KOMIIOHEHTOB MpeaMeTHOU obnactu «EcTecTBEHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
muddepeHnmanmu  00ydeHUST Ha YPOBHE CpeaHEro oO0Iero oOpa3oBaHUS U
MPU3BAaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
oO1uM, cpeHUM npodecCuOHATBHBIM U BRICIIUM 00pazoBaHueM. B To xe Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C MpodopuUeHTAIUEld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTW HAy4YHOTO 3HAHUSI, CBSI3aHHOTO C OWOJIOTHUEH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buosorus" naér npeacraBieHHE O
Head U 3aj7adax u3ydeHusi ydyeOHoro mnpeamera «buosorus» Ha yriy0iaéHHOM
YpOBHE, omnpeaeisieT o0si3aTeNbHOe (MHBApUaHTHOE) MPEAMETHOE COAep KaHue, €ro
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne Mo Kiaccam,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh HM3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTEe oOywaromuxci. B mporpamme mno Ouojoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATpPUBACTCS
HAMpPaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpasze KU3HHM, Ha
BOCIHUTaHUE OEpPEKHOrO0 OTHOIICHUST K OKpyKalollel mnpupoaHoi cpeae. B
mporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzaruu  TpeboBannit PI'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIILHOW  JEATEIbHOCTU
oOydJarommxcsi MO0 OCBOCHHUIO COJepKaHUS OUOJOTUYECKOTO O00pa3oBaHMs Ha
YpOBHE cpeaHero o01iero 0opa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero o0Imero oopasoBaHUs
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimpeHie U yriayOseHue 3HaHMM oOydaroIMXcsi O JKMBOM MpPUPOJE, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, HSMOpPUOJIOTUU U OMOJIOTMM Pa3BUTHI,
TEHETUKH, CEJIEKIINH, OMOTEXHOJIOI MU, IBOJIFOLIMOHHOTO YUYEHHUS U IKOJIOTUH.

Wzyuenne ydeOHOro mnpeamera «buomnorus» Ha yriyOJIEeHHOM YpPOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K TMOCIEIYIOMIEMY MOIYYECHUIO
OMOJIOrMYECKOro  00pa3oBaHMs B By3aX U OpPraHM3allMsIX  CPEIHEro
npogeccuoHanbHOro o0pa3zoBanus. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero obpazoBanus, B 10—11 kmaccax 5Tu 3HAaHUS MOMY4alOT pa3Butue. Tak,
pacmMpeHsl U yriyojieHbl OWMOJIOTMYECKHE 3HaHMsS O PAacCTEHUsSX, JKUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME UeJIOBEKa, OOLIUX 3aKOHOMEPHOCTSX MKHU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS ITPUKIIATHOTO U MMOMCKOBOIO
XapakTepa, KOTOPble MOXHO MCHOJb30BATh KAaK OPUEHTHUPHI JJIA MOCIEAYIOLIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IOJYYEHHBIMH OOYYaIOIIUMUCS NpPU HU3YyYECHUH
($u3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

CrpykTypa mnporpammbl 1o ydyeOHOMy mnpeamMery "buonorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 53BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJOTHUHU.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTaHU3ALMH, 3BOJIOLMHN OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEHUs OMOJIOTUYECKOro pa3HooOpa3usi 1uiaHeThl. Tak, B 10 kiacce
M3Y4YalOTCSi OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OHMOJIOTMH, SMOPHOJIOTHU U
OMOJIOTUN PA3BUTHSI, TEHETUKA U CEJIEKUUH, OMOTEXHOJOTUU U CUHTETHYECKOM
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOyYarolIUXCs IO OOTaHWUKE, 300JIOTHH,
aHatoMuu, (usnosorun ueioeka. B 11 kiacce wu3ydaroTcsi 3BOJIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€CHEYUTh  OCBOEHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJ,
JIeXKAIIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHHHM, MHOT000pa3MM U OCOOCHHOCTSX KIETKHM, OpraHu3Ma, MOMyJIsIuH,
OMOLIEHO3a, SKOCUCTEMbI, O BBIIAIOIIUXCS HAYYHBIX JTOCTHUKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAIHBIX aCIEKTaX OMOJOTMYECKUX 3HAHUM. [[ns
pa3BUTUSL M TOJJCpXKaHUS HHTEpeca OO0y4arommxcs K OHOJIOTUH Hapsdy Cco
3HaYUTENbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COACPKaHUU MPOTPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHS] U PA3BUTHS
TOM WM MHOW o0nacTu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeKHbIX
YUEHBIX B PEILICHUE BAKHEUITUX OMOJIOTMYECKUX U SKOJOTUYECKUX TTPOOIIEM.



[enp uzyuenus yueOHoro npeamera «buonorus» Ha yriryoJ€HHOM YPOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allid JKUBBIX CHUCTEM pa3HOr0 paHra © NPUOOpPETeHHE yMEHUMU
UCIIOJIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouojorueid, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa30oBaHusl.

JocTikeHue 1enu u3ydeHuss ydeOHoro nmnpeamera «buonorus» Ha
yrayOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CICIYIOIINX 3aa4:

OCBOEHHUE O0YYAIOMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPUSX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H
MIpaBUJIax, COCTABIISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO0 KAPTUHY MHPA; O
CTPOEHUHU, MHOTrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HaKOMJIEHUE OO0YyYarolmMXcs C METOJaMU IO3HAHMs JKUBOM MPHUPOABL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJIIpHOM U
KJIETOYHOW OHMOJOrMM, SMOpPUOJIOTMM U OWOJIOTMUM pPa3BUTHUS, TEHETHKU WU
CEJICKUMU, OWOTEXHOJIOTUM M CHUHTETUYECKONM OHOJIOrMH, MaJCOHTOJOTHUH,
DKOJIOTMH);  METOAaMH  CaMOCTOSITEIBHOTO  NPOBEIEHUS  OMOJOTMYECKHX
UCCIIEIOBaHUM B JlabopaTopu W B IMpuponae (HaOdIofeHHE, W3MEpPEHUE,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBJIaJICHHE OOYyYarOUIMMHUCS YMEHHUSIMHU: CaMOCTOSITEIbHO  HaXOIWTh,
aHAJIM3UPOBaTh W MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; TMOJIb30BATHCS
OMOJIOTMYECKOM TEPMUHOJOTMEH M CHUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-’KOHOMHYECKHMU U  3KOJIOTMYECKUMHU
npobyieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIbHOCTH I10
OTHOIIICHUIO K OKpYXKalIlel MNpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPYXKAIOIIMX  JIIOJIeH; OOOCHOBBIBaTH W COONIOJATH  MEPBI
npoduiIakTUKA WH(GEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TTOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MacHOCTH COOCTBEHHOMN KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUYHbIE OTKPBITHS B 00JIACTH OMOJIOTHH;

pa3BuTHE Y 00y4arOUIMXCSl MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMH B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOI0JOoTHeH
OMOJOTUYECKOTO UCCJIeI0BAHMS, IPOBEACHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEI0BAHNM, peleHus] OMOJIOTMYEeCKUX 3a7a4, MOJECIUPOBAHUS OMOJIOTUYECKUX
0OBEKTOB U MPOIIECCOB;



BOCTIMTaHHE y 00YYaIOIINXCs [IEHHOCTHOTO OTHOIIICHUS K KHBOW MPHUPOJIE B
IIEJIOM U K OTJICIBHBIM €€ 00beKTaM | SBJICHHIM; (DOPMUPOBAHHUE SKOJIOTUIECKOH,
TCHETUYECKOM TpaMOTHOCTH, OOIIEH KyJNbTypbl TIOBEACHUS B TIPUPOJIE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PalMOHAIHLHOM
IIPUPOJIOTIONB30BAaHUH (COOIOCHUE TPAaBWJI TIOBEIECHUS B TPHUPOIC, OXPaHbBI
BUJIOB, DKOCUCTEM, OMochepsl), COXpaHEHUH COOCTBEHHOTO 3I0POBbS U 37I0OPOBBS
OKpyXaromux JroAed (coOmrogeHuss Mep npodumakTukd — 3a00JeBaHUMH,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
NPUPOJHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOIOTMYECKUX 3HAHUI M YMCHHI B IIOBCEHEBHOM KU3HHU;

CO3/JaHMe  YCJOBHMA  JUIsi  OCO3HAHHOTO  BbIOOpa  OOydYarOIUMUCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIEH
MOCJICYIOEMy TIPO(ECCHOHATFHOMY CaMOOIIPEACICHHIO, B COOTBETCTBHH C
VH/IMBUTYJIbHBIMU HHTEPECAMH U TIOTPEOHOCTSIMH PErHOHa.

Ot60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHHUS] OMOJIOTHH
OCYIIECTBJISIETCSL ¢ YYETOM CHElU(pUKU €ro COJEp>KaHHWs U HalpaBJIECHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTO 00pa3oBaHMWs B OpraHU3ANMSIX CPETHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

O0s13aTeNbHBIM YCIIOBUEM MPU 00YUYEHUU OMOJIOTUH HA YTIIYyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OpPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
OOyYaroIMXCcs B BBIMOJTHCHUH TMPOSKTHBIX M YYEOHO-MCCIIEA0BATEIBLCKUX PaldoT,
TEMaTHKa KOTOPBIX OMPEIACIASTCS ydUTEJIEeM Ha OCHOBE HMCIOIIHUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIIOBUH.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTMH Ha YIITyOJICHHOM
YpOBHE cpeaHero obiiero oopazoBaHus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Heento), B 11 knacce — 102 gaca (3 yaca B HEZIEIIO).

COAEPKAHUE OBYUYEHUSA
10 KITACC

Copnep:kaHue IporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJapcTBeHHoi utoropoi arrecraiuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpemeHHass OUOJIOTHSI — KOMILJIEKCHasl Hayka. KpaTkasi uctopus pa3BUTUS
Oouosiornu.  buojornueckue HAyKd W W3ydyaeMble ~HUMH  TPOOJIEMBI.
dyHIaMEHTalbHbIE, NPUKIAIHBIE UM TOWCKOBBIE HAy4YHbIE HCCIEIOBAHUS B
Ouonoruu.



3HadyeHue OHoJoruv B (POPMUPOBAHMU COBPEMEHHOMN €CTECTBEHHO-HAYYHOU
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnorueid. 3HaueHHe OHOJOTUU B
MPAKTUYECKOM JIESTEIbHOCTA YEJIOBEKA: MEIUILHMHE, CEJIbCKOM XO3SICTBE,
IIPOMBILIJIEHHOCTH, OXPaHE MPUPOBI.

JleMoHCTpanun

[Toptpetsl: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. dapBuH,
VY. I'apgent, I'. Mennens, B. 1. Bepnanckuii, 1. I1. I1aBnos, U. 1. Meunukos, H.
. Baswiios, H. B. Tumodees-PecoBckuit, JIxk. Yorcon, @. Kpuxk, /. K. benses.

Tabmumpl u cxembl: «CBsi3b OMONOTMM C JAPYTUMU Haykamm», «Cucrema
OMOJIOTMYECKHUX HAYK.

Tema 2. 7KuBble cucTEeMbI U UX U3YY€HHUE

’KuBble cucTeMbl Kak MpeaMerT u3ydeHuss Ouonoruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XHMMHUYECKOIO COCTaBa, JUCKPETHOCTb W LEIOCTHOCTD,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHW3aLus,
CaMOBOCIIPOU3BEECHUE, PA3IPAKUMOCTh, U3MEHUYMUBOCTh, POCT U PA3BUTHE.

YpOBHH OpraHu3aly KUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIIETOYHBIN,
TKaHEBbIN, OpraHU3MEHHBIM, MOITYJISILIUOHHO-BUI0BOM, OKOCUCTEMHBIN
(OuoreoueHoTnueckuit), oOuochepusiii. Ilpoueccbl, Hpoucxonsdlue B KUBBIX
cuctemax. OCHOBHbIE TpPHU3HAKH >KMBOro. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaroiye >KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yyenue xuBbIX cucTeM. MeToasl Ouonoruueckord Hayku. HaOmionenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTH3anus, Metaananus. [IonsaTue o 3aBucuMon n
HE3aBUCUMOM mnepemMeHHOW. IlmaHupoBanue skcnepumenta. [loctaHoBka wu
npoBepka rumnote3. Hynesas runotesa. Ilonsitue BBIOOpPKH M €€ JOCTOBEPHOCTD.
Pa3Opoc B Ouonormyeckux AaHHbIX. OIlLIEHKa JOCTOBEPHOCTH IMOJIyYEHHBIX
pe3ynbTaToB. [IpyUuMHBI MCKaX€HUS Pe3yJabTaToOB JKcriepumeHTta. [loHsThe
CTaTUCTHYECKOTO TECTA.

JleMoHCTpauumn

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KHU3HW», «buomornueckue
cucteMmbl», «CBOWCTBA KUBOW MaTepun», «YPOBHU OPraHU3ALMMU KUBOH
npuponb», «CTpoeHHE MKUBOTHOW KIIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHWE  JJIsi  TPOBEICHUS
HAOJIOICHUM, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp3oBaHWE pPa3IMYHBIX METONOB IpPH
W3YUYEHHH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KieTKku



Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
OoTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. I1IBanH,
M. I[neiinen, P. BupxoB). OcCHOBHbIE MOJIOKEHUS COBPEMEHHON KIJIETOYHOU
TEOPHH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMmartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, TuddepeHInaIbHOe
HEeHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposanmvix
K1emox. DIEeKTpOHHass MUKpockonus. KongokanvHas muxpockonus. Bumanvhoe
(npudicuzneHHoe) uzyueHue Kiemox.

JleMoHCTpanun

[Toptpetsl: P. I'yk, A. JleBenryk, T. [IIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabmuupbl u cxembl: «CBETOBOM MHKPOCKOID, «DJIEKTPOHHBIM MUKPOCKOID»,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOTTU.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KJIETOK.

IIpakTuyeckass padora «M3yueHue METONOB KJIETOYHON OUOIOTHU
(xpomarorpadus, anextpodope3, auddepeHanbHoe EeHTPUGYTHUPOBAHUE,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKU

XHUMUYECKUI COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Bozma m €€ poimp Kak pacTBOPHUTENA, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryysiquu. MuHepanbHble BEUIECTBA KJIETKH, UX OMOJIOrMYecKas
poJib. POJIb KATHOHOB M AHWOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpYKTypa Oeika, TeNnTUaHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
CTpykTypbl. JleHatypauus. CsoiictBa OenkoB. Knaccudukarnus  Oenakos.
buonornyeckue Qynkmun 6enkoB. [Ipuonsi.

YraeBoasl. MoHOCaxapubl, AUCaXapyibl, OJIMTOCAXapUAbl U MOJIHCAXAPUIBI.
OO0mwmii TUIaH CTPOCHUS U (PUBUKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIMHU YTII€BOIOB.

Jlunuast. 'uapodunsHo-rTUaApOPOOHBIE CBOMCTBA. Kitaccupukanus TUnuaos.
Tpurnunepunbl, QGocPoaunuasl, BOCKH, cTepounbl. buomornueckuwe QyHKIUU
munuaoB. OO1Me CBOMCTBAa OMOIOTUYECKIX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHULIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneotunpl. [lpunnun kommementapHoctu. IlpaBuno Yapradda. Crpykrypa



JAHK — nBoiinast cnupans. MectonaxoxaeHue u ouonornueckue gpynknun JTHK.
Buael PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornueckue ¢pynkimn AT®. BoccTaHoBIeHHBIE TEPEHOCUUKH, X (DYHKINU B
Kinetke. Jlpyeue wuyxneozuompugpocpamor (HT®). Cexenupopanue JIHK.
Memoowl eenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykTypHas Ouoiiorusi: OMOXMMUYECKHe U OMO(DHU3NYECKUE HCCIIEIOBAHMS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl OHOMOJEKyn. Mooeruposanue
CmMpYyKmypbol U QYHKYUll OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudeckull cunmes 6UOMOJIEKY]L U UX HENPUPOOHBIX AHALO208.

JdeMoHCcTpaMu

[Toptpetsr: JI. ITonunr, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

[uarpammel:  «Pacripenenenue  XUMHUYECKMX JJIEMEHTOB B HEKHBOU
npupoie», «PacnpeneneHne XuMHUECKUX 3JIEMEHTOB B JKUBOUW MPUPOIEY.

Tabmuubl u cxembl: «llepuoamdeckass Tabnuia XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOIbI», «BemectBa B coctaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOMl MOJIEKYJbl», «CTpoeHHE MOJIEKYI
yrieBooBy», «CTpoeHre MOJIeKyn JUnuaoB», «HyKIeMHOBbIE KHUCIOTBHI»,
«Ctpoenue Monekyiasl ATO».

O6opynoBaHuEe: XUMUYECKasl IOCY/1a U 000PYI0BaHUE.

JlaGopaTopnasi padora «O0HapyxeHUE OCIKOB C TOMOIIBIO KaUeCTBEHHBIX
pEaKLIUIN.

JlaGoparopnass  paGora  «lccrmenoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKINH KJIETKH

Tumnbel KJIETOK: JyKapuoTHueckas U TmpokapuoTuyeckas. CTpyKTypHO-
(GyHKUIHOHATIbHBIE 00pa30BaHUS KIETKH.

CrtpoeHure mpoKapruoTHIECKOM KiIeTku. KitlerouHast cTeHKa OaKTepHuii U apXei.
Oco0OeHHOCTH CTpOEHMsI TEeTepoTpOo(HON W aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHuoOT B OMOIIEHO3aX.

Crpoenue u (GyHKIIMOHUPOBAHUE AYKapUOTHUYECKOU KJICTKHU.
[Inazmatuueckas wmemOpana (masmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCIIOPT BelIECTB Yepe3 IMIa3MaTUYecKyt0o MeMOpaHy: MaCCHUBHBIN
(muddysus, obneru€énnas auddysus), aKTUBHBIA (TIEPBUYHBIA W BTOPUYHBIN
aKTUBHBIA TpaHcnopT). Ilomynponunaemocts MeMmOpanbl. Pabota HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, daronuros3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa ¥ GyHKIIMHU KJIETOYHOW CTEHKH pacTeHU, TpuOOB.



[utomna3ma. [{uto3omne. [lutockener. [ABrxeHue nuroriazMbl. OpraHouasl
kietkn. OnHoMeMOpaHHBIE OpPraHoOUbl KIETKH: OJHAOIJIa3MaTHYecKasi CeTh
(BIIC), anmapar I'onbaxu, JTU30COMBI, UX CTpoeHUE W (yHKIMH. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouA0B KieTKH. CTpoeHHE TpaHyIsIPHOIO PETHKYJIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMmOpaH. ['nmagkuit  (arpaHyJsSIpHBIA)  DHAOIUIA3MATHYECKUN
petukynyM. CekperopHas ¢yHkuus anmnaparta ['onsmku. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposxka benxkos 6 annapame Ionvoxcu. Tpancmopt
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeToK. Kierounsiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMAbBI  KIETKA:  MUTOXOHAPUHW,  IUIACTUBI.
Ipoucxoacoenue mumoxonopuii u nracmuo. Cumouocenes (K.C. Mepeorckosckuti,
JI. Mapeynuc). Ctpoenue W (yHKUMHM MHUTOXOHIpuM U miactul. [lepBuunsie,
BTOPUYHBIE UM  CJIOXHBIE  TJIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEUKOTIIACTHI BHICIIIMX PACTEHUMN.

HememOpanubie opranouabl kietku CTpoeHue u (PyHKIIMU HEMEMOpPaHHBIX
OpraHOUJOB KJIETKHU. PuGocompl. Ilpomeorcymounvie Qunamenmeo.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBIIIEUHbIE  KIIETKU.
Axmunosvie KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. KierouHbii
nentp. CTpoeHHME U JABWKEHHE JKITYTUKOB U peCHUYEK. MHUKpOTpyOOUKH
nuToruiasmel. LleHTpuons. benxku, accoyuuposanuvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnuvle Oenxu.

Anpo. Obosouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkunn. SnepHslii OenkoBbld MaTpuKkc. IIpocTpaHCTBEHHOE pacroNOXKEHUE
XpOMOCOM B HWHTEppa3HOM sfipe. Idyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. /J{uHamuka s0epHoU 00010uKu 6 mumose. AHoephbiil
Mparcnopm.

Knerounsie BritoueHusi. CpaBHUTEIbHAS XAPAKTEPUCTUKA KIETOK IYKAPHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu

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

Tabmuubr u cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTKkn», «CTpoeHue
JKUBOTHOW  KJIeTKkW», «CTpOo€HME  pacTUTENbHOM  KIeTKW», «CrpoeHune
MHUTOXOHAPUNY, «S1po», «CTpoeHne MPOKAPUOTUIECKON KIETKI.

O6opynoBaHue: CBETOBOW MHKPOCKON, MHKpPOIpENapaThl PacCTUTEIHHBIX,
YKUBOTHBIX KJIETOK, MUKpPOTIPENapaThl OaKTepUATbHBIX KIETOK.

JlaGoparopuass pabGora «l3yuyeHue CTpOEHHUS KJIETOK  Pa3IUYHBIX
OpPTaHHU3MOB).

IIpakTuyeckas padora «/3ydyeHne cBOMCTB KJIETOUYHON MEMOpPAHBD.



Jlabopatopuass paGora «lccnenoBanue miazMonM3a M JIeMJIa3MOJIU3a B
PaCTUTENBHBIX KIETKAX).

IIpakTuueckass padora  «l3ydyeHwe  ABWMIKEHUS  [MUTOIJIA3Mbl B
PACTUTENbHBIX KIIETKaX».

Tema 6. O0OMeH BeniecTB M NMpeBpPalllcHIE JHEPTIUH B KJIEeTKe

AccUMHIIALINS U TUCCUMIIISIIIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tumnsl oomMeHa
BEIIECTB: aBTOTPOGHBIA W TeTepoTpO(HBIA. YUacThe KHUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHne AT B
OOMEHHBIX TIporeccax. DepMEHTATUBHBIN XapakTep PEaKIUuid KJICTOYHOTO
Merabomm3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHW3M JCHCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPTaHUYECKUX KaTalIu3aTOpoB. benku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHokcueenHbvlli U oxcueeHHbll omocunme3 y baxmepuitl. Ceemocobuparowjue
nNUSMeHmMbl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poib XJI0poriacToB B mpoliecce
dborocunTe3a. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs., Cs. u CAM-munwvi
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BiMsgHHe pa3nuyHbIX (HAKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaU€HHE (POTOCUHTESA.

XeMOCHHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIUPYIOIINE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOJHbBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIN O0JIe3HEH.

AspoOHbIe OpraHU3MBI. Otanbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBuTeNbHBIN 3TaM. I TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe OKHUCIEHHE, WIH KJIETOYHOE JbIXaHue. Pojb MUTOXOHApPUI B
npoiieccax ouonornyeckoro okucnenus. [{uknnueckue peakumun. OKUCIUTETEHOE
dbochopunupoBanue. Ouepeuss membpanunoz2o epaouenma npomonos. Cunmes
AT®D: paboma npomonuou ATD-cunmaszwi. [lpeumyiecTBa a’poOHOrO IMyTH
oOMeHa BelleCTB nepea aHadpoOHbIM. DPGHEeKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpauumn

[Toptpetst: k. Ilpuctnu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A.
Onrenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuiel 1 cxembl: «POTOCUHTE3», « IHEpreTuueckuit oomen», «buocunres
oenkay, «CtpoeHue hepMeHTa», « XEeMOCUHTE?Y.

O6opynoBaHue: CBETOBOM MHUKpPOCKOI, 00OpYIOBAaHHME AJII MPUTOTOBIICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPETIapaToB.



JlaGopaTropnass padora «l3ydeHue  KaTaIUTUUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

Jlabopatopuass pabGora «/3ydyeHue (HEepMEHTATUBHOIO pACIIEIIICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuasi paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHUHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUS U IBIXAHUSD.

Tema 7. HaciencrBennasi uHgopmanus U peaju3anus eé B KiIeTKe

Peakuun mMatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTpUYHOTO cHHTe3a. Peanusanus HacneacTBeHHON uHpopmaiuu. ['eHeTnueckuit
KOJI, ero cBoucTBa. TpaHckpumiusa — MartpuuHblii cuHTe3 PHK. IlpuHumms
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkuCHOT. Ponb pubocom B
OunocuHTe3e OenKa.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHOT. Perynsius akTUBHOCTH T'€HOB Yy MpoKapuoT. ['umoresa
onepona (®. Kaxoo, XK. Mano). Moaekynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomoul 2enog. Perynsaius oOMEHHBIX
Mpo1eccOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekieTouHnble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. /KuszneHHbIl YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axkmepuogazos.
Obpamuas mpauckpunyus, pesepma3sa, uHmezpasa.

BupycHbie 3a0oneBanusi yenoBeka, >kMBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHble U METULIMHCKUE MPOOJIEMBI.

Buoungopmamuxa: unmeepayus u anamuz doavuiux maccusos («bigdatar)
CMpPYKMYpHuIX Ouonocudeckux oannvix. Hanomexunonocuu 6 buonocuu u meouyuHe.
Ipoepammupyemvie pynkyuu 6eakos. Cnocobvt 0ocmasKu 1eKkapcms.

JlemoHcTpanuu

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUI.

Tabnuipl u cxembl: «buocuHTe3 Oenkay, «I'eHeTHdecKkuili Koy, «Bupyce»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHnue MOJCIH BUPYCAY.

Tema 8. 7/Ku3HeHHbI HUKJ KJICTKH

Knerounbrii 1uki, ero mnepuoiasl u peryisnus. Murepdasza u MUTO3.
Oco0eHHOCTH TpolieccoB, MpoTekarImux B uHTepdaze. [loaroTroBka KIETKH K



nenenuto.  [IpecunreTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) TIEPUOIbI UHTEP(DA3HI.

Marpuunsiii cunte3 JIHK — penmukaums. Ilpunnunsr perumkanuu JJHK:
KOMIUIEMEHTAPHOCTD,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAILICIBHOCTb.
Mexanusm perumkanuu JTHK. Xpomocomsl. Ctpoenune xpomocom. Temomepsl u
TeromMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWAHBIA W
rariouAaHblid  HaboOpbl  XpoMocoMm. ['omonioruunbie  XpoMocoMmbl. [losnoBbie
XPOMOCOMBL.

Henenue ximetku — wmuto3. Craauu MHUTO3a W TPOUCXOJAIINE B HUX
nponeccel. Tunel muro3a. KapuoknHe3 u nuToknHe3. buosiorndeckoe 3HaueHuUe
MHUTO3A.

Perynsiuusa MUTOTHYECKOrO LMKIA KIETKU. [IporpamMmmupyemasi KieTO4YHAs
ru0esb — arnomnTos.

Knerounoe sapo, XpoMocoMmbl, (DyHKIMOHaJdbHAas TeHOMHKA. Mexanusmol
npoaugepayuu, oupgepenyuposxku, cmapenus u eubeau xiemox. «L{ugposas
K1emKay — ououHgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIeMKU.

JlemoHcTpanuu

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocomy, «Pemmkamusa JJHK».

O6opynoBaHKE: CBETOBOM MUKPOCKOI, MUKpOIIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEILIKA JIyKa».

Jlaboparopnass  padora  «lM3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPENApATAX .

JlaGopaTopnasi pabGota «HaOmroieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApATax).

Tema 9. Ctpoenue u GyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpaszue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH ~ CTPOGHHMSI U JKU3HENEATENbHOCTH  OJHOKIJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHHAIBHBIE OPTaHU3MBI.

B3anMocCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucTeMbl opranoB. Opranus3M Kak eInHOe neinoe. ['omeocras.

Tkanu pacreHuil. TuIBI PacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
MOKPOBHAs, TMPOBOJSIINAS, OCHOBHas, MexaHWdeckas. OCOOCHHOCTH CTPOCHUS,
(GyHKUMNA U paciofIOKEHHs TKAHEH B OpraHax pacTEHUU.

TkaHU KUBOTHBIX U YEJIOBEKA. THWIIbI KUBOTHBIX TKAHEH: SMUTEIHAIbHAS,
COCIMHUTEIbHAS, MbIlIeyHasi, HepBHas. OCOOECHHOCTH CTpoeHUsA, (YHKIUH U
PAaCIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.



Opransl. BereratuBHble M TeHEpaTUMBHbIE OpraHbl pacteHuid. OprasHbl u
CUCTEMBI OPTaHOB KMBOTHBIX U yejoBeka. OyHKIMK OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacreHunii. CKeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX XUBOTHBIX. HapyxHblii W BHyTpeHHuW ckener. CTpoeHue u
THUIBI COEAUHEHUS KOCTEM.

JIBr>keHue  OpraHu3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOoUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PacCTCHHIl:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIleyHast cucrema. Peduekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iutanne opranu3moB. IlorjomeHue BOABI, YIJIEKUCIOrO Ta3a W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIntanue >KMBOTHBIX. BHyTpumnosiocTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX MKUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [Ipixanue pacteHuil. Jprxanue >kuBoTHbIX. duddy3us
ra3oB 4epe3 MOBEPXHOCTh KIeTKU. KoxHoe npixaHue. JlpIxaTenbHas IOBEPXHOCTb.
XKabepHoe u néroynoe npixaHue. JIpixaHre NO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOMOHHOE  YCIOKHEHUE CTPOECHUS JIETKMX TIO03BOHOYHBIX KWBOTHBIX.
JlpIxarenbHas cuCTEMa dYenOBEeKa. MeEXaHW3M BEHTWDALMM JETKHX Yy NOTHL H
MieKonuTaromux. Perymnsmus apixanus. J{prxatenbHbie 00bEMBI.

TpaHCIIOPT BELIECTB y OpPraHU3MOB. TPaHCIIOPTHBIE CUCTEMBI PACTECHHM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyrum kpoBooOpamieHusi. DBOJIOLHOHHbBIE
YCIIO’)KHEHHUS CTPOEHUSI KPOBEHOCHOM CUCTEMBbI MMO3BOHOYHBIX >KMBOTHBIX. Pabora
cepaua u €€ peryssnus.

Brinenenue y opranusmoB. Beigenenwe y pacteHuil. Bwinenenue y
KUBOTHBIX. (CoOKpaTuTenbHble Bakyonu. Opranbl BblaeneHus. @OuibTpanys,
CeKpelMsi U 00paTHOE BcachblBaHME KaK MEXaHM3Mbl pabOThl OPraHOB BbBIICIICHUSI.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM U BBIICIIUTENIBHON cucTeMaMu. Beiaenenue y
MO3BOHOYHBIX JKMBOTHBIX U yenoBeka. [louku. CtpoeHne u QpyHKIMOHUPOBAHUE
He(ppona. OOpa3oBaHHE MOYH Y YEJIOBEKA.

3amura y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. Cropsl
OakTepuii M WUCTHI MPOCTEHINMUX. 3aluTa Yy MHOTOKJIETOYHBIX PACTEHUH.
Kyrukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIUThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX JKUBOTHBIX. [IOKpOBBI M HX NpPOU3BOAHBIE.
3amuTa opranu3Ma ot Ooje3Hed. UMmyHHas cuctema uenoBeka. KietouHbiii u
TYMOpPJIbHBIA MUMMYHHUTET. BpoXn€HHbIH M NpuoOpeTEéHHBIN crneunduueckuit
UMMYHUTET. Teopust KIOHaIbHO-ceNeKTUBHOro mMMmyHutera (II. Opmux, @. M.



bepuer, C. Tonerara). BocasiutenbHble OTBETHI OpraHU3MOB. Posib BpOXKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumMocTp ¥ peryianuss 'y OpraHu3MoB. PazgpaxuMocTs Yy
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PasapaxuMocts W peryiasiuus y
pacteHuid. POCTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHas cucrema u pediekTopHas peryisiuus y S>KUBOTHBIX. HepBHas
CUCTEMA U €€ OTIEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM CHUCTEMBI
y JKUBOTHBIX. OTHENBl TOJOBHOTO MO3Ta TMO3BOHOYHBIX JKMBOTHBIX. Pediekc u
pednexropHas nyra. be3ycioBHbIE U yCITIOBHBIE pe(IICKCHI.

['ymopanbHas perysaius U SHAOKPHUHHAA CUCTEMA JKUBOTHBIX U YEJIOBEKA.
JKenespl SHOOKPUHHOW CUCTEMBI M WX TOPMOHBL JleliCTBUE TOPMOHOB.
B3auMocBsa3bp HEpBHOW U SHIOKPUHHOW cucTeM. [unortanamo-runodusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. 11. I1aBnos.

Tabmuubl u cxembl: «OJHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIC
Bojopociny», «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucTemMbl OpPraHoB TMO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBblie cuctembly, «CTpoeHue ctediis,
«CTpoeHue JNHUCTOBON IUIACTUHKN», «TKaHW >KUBOTHBIX», «CKEJET YeI0BEKay,
«IInmeBapurensHas cucrema», «KpoBeHocHass cucrema», «JlpixarenbHas
CHCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MplIlieyHasi ~ CUCTEMay,
«BblgenurenbHas cUCTEMay, «IHAOKPUHHAsA cUCTEMa», «CTpPOCHHE MBIIIIbIY,
«Ammynuter»,  «Kumieunonosiocteie», «CxeMa  TUTaHUA  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0KIEBOro uepBsi», «HepBHas
cuctemMa peio», «HepBHas cucrema gsarymku», «HepBHas — cucrtema
npecmeikaromuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIIeKonuTaromux», «HepBHas cuctema yenoBeka», «Pedaexcy.

OO6opynoBaHuEe: CBETOBOM MHUKPOCKON, MHKpPOIPENnapaThl OJIHOKIECTOYHBIX
OpraHMW3MOB, MUKPOIIPENapaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU
HACEKOMBIX, UIJIOKOXXHMX, KHBbIC JK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHUW pa3HbIX OTHAEJOB, BJIAXHbIC IMpenapaTbl J>KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opy0BaHUE JJI JIEMOHCTPAIMH MIOYBEHHOTO U BO3YIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKoB Mo edcTBreM (GepMEHTOB, 000pyAOBaHUE IS
JIEMOHCTPALMKU OIBITOB MO U3MEPECHUIO KU3HEHHOM EMKOCTU JIETKUX, MEXaHU3Ma
JIBIXaTEJIbHBIX JIBUKEHHM, MOAEIN TOJIOBHOTO MO3ra Pa3IMYHBIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHne TKaHel pacTeHUIN.



JlaGoparopHasi pabora «/3ydeHue TKaHEe KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOTI'O PACTECHHUS.

Tema 10. PazmHoKeHne M pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHS:  TMOYKOBaHHE, CHOPYJISALUA,
dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmHoxkeHue. [lonoBeie KIIeTKM, Wiau rametsl. Meiio3. Craauu
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. bronorndecknii cMbICI
M€03a M IOJOBOro Impouecca. Melo3 W €ro Mecrto B KA3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponaspiieBoe pa3Butue. ['amerorene3 y UBOTHBIX. [10JI0BBIE KENE3BI.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CriepmaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OnnogaoTBOpeHHE U AMOpPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILIOIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHs — HayKa
O Pa3BUTUU OPTaHU3MOB. Mopgozenez — 00Ha U3 21aHbIX NPOOIeM IMOPUOTOSUU.
Konyenyusi mopgocenos u modenu mopghoeenesa. Craguu >MOpHOTEeHe3a
KUBOTHBIX (Ha mpumepe Jrymku). JpoOnenwe. Tumbl  apoOneHus.
Jemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwl
onacmyn. OcoOEHHOCTU NPOOJEHHUS MIEKONUTAIOIUX. 3apOJBIIIEBbIE JIHCTKH
(racTpyssinug). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3aumHuoe
BJIUSIHAE 4YacTel pa3BUBAIOIIETOCS 3apojbliia (SMOpPHOHAIbHAS WMHIYKLIHS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK  pPe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BriusiHue Ha 5SMOpPHOHANIBHOE Pa3BUTHE Pa3TUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. IlocTomOpuoHanbHblii nepuoa. llpsmoe wu
HempsiMoe pa3BuTue. Pa3zButue ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
IIO3BOHOYHBIX JKMBOTHBIX. DBHOJOTrMYeCKOE 3HAYEHHE MPSMOIO0 M HENPSIMOro
pa3BUTHSA, UX PACHpPOCTpaHEHUE B Mpupoje. Tumel pocta KUBOTHBIX. DakTOpPHI
PETYISIMU POCTA JKUBOTHBIX M 4yenoBeka. CTaauu mocTIMOPUOHAIBHOTO Pa3BUTHS
y JKUBOTHBIX U uenoBeka. [lepuonbl oHToreHesa yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

PasMHoxeHne m pasButue pacteHuil. I'amerodur m cropodur. Meiio3 B
KU3HCHHOM TIMKJe pacTeHuil. OOpa3oBanue cmop B TMporecce Menosa.
['amerorene3 y pacreHud. OIJIONOTBOPEHHE W PA3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHMU.

MexaHHU3MBbl pETYISIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.



JdeMoHCcTpaMu

[Toptpetsr: C. I'. HaBammun, X. llneman.

Tabmuubr u cxembl: «BereraruBHoe pazMHOxkeHUE», «Tumbl Oecnoyioro
pa3sMHOXeHUsD», «Pa3zMHOXKEHHE XJIaMHIOMOHAJb», «Pa3MHOXEHHE SBIIICHBI»,
«PasmHOXeHue runipel», «Meito3», «Xpomocombl», «['amerorenes», «CTpoeHue
AWIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «llpsmoe u
HENpsAMOE pa3Buthe», «Pa3Buthe Malckoro xyka», «Pa3Butue capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUNY,
«CTpoeHue CeMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pacTeHUI», «KU3HEHHBIN LUK
MOPCKOM  KamycTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIM  IUKI
MarnopoTHUKA», «KU3HEHHBIN UK COCHBDY.

O6opyioBaHuEe: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMAaTO30UI0B, MOJIENb «L MK pa3BUTHS JISTYIIKW.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MHUKPOIIPETapaTaxy.

IIpakTnueckass padora «BbIsBICHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopuass padora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OPraHNu3MoB

Hctopust cTaHOBIEHUS M pa3BUTHS TEHETUKM Kak Hayku. Paboter T
Menpnens, I'. ne ®pusa, T. Moprana. Ponp oTeduecTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapneuenko, 1O. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIC TEeHBbI, AJIbTEPHATUBHBIC TMPU3HAKU, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIbI, TEHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUIOJOTUYECKUM,  IUTOJOTHYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU .

JlemoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®uwimmunuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHEeTUKIY, «CXeMBbI CKPEITUBAHUS.

JlaGopaTtopnasi pabGora «J/[po3oduna kak OOBEKT TI'E€HETHUYECKUX
HUCCIICIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH



Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKOH
eAMHO00pa3usi rTuOpUIOB MepBoro nokojeHus. [IpaBuno noMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUIeHUs NPU3HAKOB. l{uTonornyeckue OCHOBBI
MOHOTMOPHIHOTO CKpeluBaHus. [ unore3a YucTOThl raMeT.

AHanuzupytoniee ckpenBanue. [IpoMeyToOUHbIi XapakTep HacleJOBaHU.
Pacuienienrie pu3HAKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HACJE€IOBAaHMUS  NpU3HAKoB.  lluToslOrMYecKME  OCHOBBI  JTUTUOPHUIHOIO
CKpEILBaHUS.

CuermieHHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernieHHoe
HACJICJOBAHUE T'EHOB, HAPYIICHHE CLEIUICHUS MEXAYy TI'€HaMH. XPOMOCOMHAas
TEOPUS HACIECICTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId M Te€TEpPOramMeTHbIA TMOJ. ['eHeTnueckas
CTPYKTYpa II0JIOBBIX XpOMOCOM. HacienoBanue pu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucrema. [nerorponus — MHOKECTBEHHOE JACHCTBUE
resa. MHOXECTBEHHBIM ajulenu3M. B3anMMOJEHCTBHE HEAUICNIBHBIX TI'E€HOB.
KommnementaprHocts. Onucras. [lomumepns.

['eHETMYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
TakKe (U3NOJIOTMYECKUX TPOLIECCOB, MOBEACHUS M KOTHUTHBHBIX (DYHKIIMH.
['eHeTHUecKre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— TapasuT» U «XO35IMH — MHUKpOOHOM». ['eHeTmdyeckrne acneKTbl KOHTPOJIS H
WU3MEHEHUS HACJIEeICTBEHHOW MH(OpMAUU B TOKOJICHHSIX KJIETOK U OPTaHU3MOB.

JleMoHCTpauumn

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

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbl Menpaens», « Tpetuit 3akoH
Mennens», «AHamu3upymoouiee CckpenuBanue», «HemosmHoe noMuHHpOBaHHUE,
«CuernsieHHOe Haclel0BaHWEe MPU3HAKOB Y Jpo30duibl», «l'eHeThka mosay,
«Kapuotun denomeka», «Kapuotun gpozoduiby, «Kapuotunm nruimy,
«MHOXX€eCTBEHHBIN ajlJIenu3M», « B3auMoaencTBue reHOBY.

O6opynoBanue: MOJAENb I JEMOHCTpAIlMd 3aKOHOB €IMHO0Opasus
rUOpUOB TIEPBOrO TIOKOJIEHHS M PACILEIJICHUS MPU3HAKOB, MOJAEIb IS
JEMOHCTPAallMM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEINb IS
JEMOHCTPAllMM CLEIUICHHOTO HACJIENOBAHUSA INPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MuKpornpenapar: «Jpozodumnay.

IIpakTuueckass padora «l3ydyeHue pe3yabTaTOB MOHOTHMOPUIHOTO
CKpEIIMBaHUS y APO30(PHITBD».

IIpakTuyeckass  paGora  «M3ydyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».



Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpOBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHAS.

MonmudukannonHass HW3MEHUYMBOCTh. Ponb cpeasl B (popMupoBaHUH
MOAU(PUKAIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuaimioHHbIN
psan u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa MOIu(UKAITMOHHON
W3MEHUYUBOCTH.

['enHoTHNIMYECKass U3MEHUYUBOCTH. CBOMCTBA T€HOTUITMYECKON M3MEHUUBOCTH.
Buapl reHOTUIIMYECKO N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KoMOuHaTuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHON NU3MEHUYUBOCTU. POJIb KOMOMHATUBHON M3MEHYUBOCTH B CO3JJaHUU
TEHETUYECKOTO Pa3HO00pa3us B Mpeiesiax OJHOTO BU/IA.

MyTanmonHass HM3MEHYMBOCTh. BuIbI MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HWHIAYUUMPOBAaHHbIE MyTauuu. SnepHble U
nuToIa3MaTudeckue Myrauuu. CoMaTUYecKue W IMOJoBble MyTauuu. [IpudnHbI
BO3HUKHOBEHHsI MyTauuid. MyTareHel W WX BJIUSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIEcca. 3aKOH TOMOJIOTMYECKUX PSIO0B B
HacnenacTBeHHoM m3meHunBoctu (H.M. BaBuiio). BHesinepHass U3MEHUHUBOCTh U
HACJIEICTBEHHOCTb.

OnueceHemuxa U SNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUX Qakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JleMoHCTpauumn

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuiel u cxeMbl: «Buasl  um3MmMeHUMBOCTHY», «MoauduKalmoHHas
U3MEHYHUBOCTHY, «KomOnHaTnBHas W3MCHYHUBOCTHY, «Meiosy,
«OmonoTBopeHuey, «I eHeTndeckue 3a0o0ieBaHus YeoBeKay, « Buabl MyTamuiiy.

OOopynoBaHue: XKMBbIE W TepOapHble AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (dpotorpadum) >KUBOTHBIX C Pa3TUYHBIMUA BHJIAMU U3MEHYUBOCTH.

JlaGopaTopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOW KPUBO».

IIpakTnyeckas padora «Mytamuu y aApo3o¢punasl  (Ha TOTOBBIX
MUKpOIIpenaparax)y.

Tema 14. I'eHeTHKA YesiOBeKA

Kapuotun uyenoeka. MexayHapoaHasl MporpamMma HCCIEIOBaHHUS T€HOMa
4yejaoBeKa.  MeToapl  M3YYEHMsI TEHETUKM  YEJOBEKA: T'€HEAIOTHYECKHUM,
OJIM3HEIOBBIH, IIUTOr€HETUYECCKUM, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH . CoBpemeHHOE ONPEAEIIECHUE TE€HOTHIIA:



MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1[[P-ananu3a. HacnenctBeHHble 3a001eBaHus YesloBeKa. [ 'eHHbIE U XpPOMOCOMHBIE
OoJe3HM 4YeloBeKa. boJie3HM C HACleNCTBEHHON MpelpacioyioKEeHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAILICHUHN U JICYEHUU T'€HETHUYECKUX
3a00€eBaHUN 4YenoBeKka. MeauKOo-TeHETHYECKOe KOHCYJbTHpoBaHuEe. CTBOJIOBBIE
KJIeTKU. [IoHATHE «T€HETHYECKOTO Ipy3a». ITUUYECKUE aCNEKThl UCCIEAOBAHUN B
00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetndeckre (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKa K
bU3MYeCKOMY U XUMHUYECKOMY 3arpsi3HCHUIO OKpY Karomiei cpennl. [ eHeTnueckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JdeMoHCcTpaMu

Tabmuubl u cxemsl: «Kapuotun udenoBeka», «MeToJbl U3yUYeHUs] T€HETUKH
yesjoBekay, «I'eHeTnyeckue 3a001€BaHNs YEIOBEKay.

IpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesrekuusi OpraHu3zMoB

JlomecTukanuss W CEJEKUUs. 3apOKICHUE CENEKIMH U JIOMECTUKALIMH.
VYuenue H. WM. BaBunoBa o lleHTpax mDpoHUCXOXKIEHUS U MHOro00pasus
KYJbTYPHBIX pacTe€HUW. Ponb cenekuuy B CO3JaHUM COPTOB PACTEHHM U TOPOT
*KuBOTHBIX. CopT, mopoaa, ImTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B
HaclleACTBEHHOM wu3MeHunBocth H. WM. BaBunoBa, ero 3HaueHue A
CEJICKIIMOHHOM pabOTHI.

MeTonbl cenekIMOHHON padoThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBU1YQJIbHBIM. JTarnbl KOMOUWHAIIMOHHOM CCJICKIIUU. HcnriTanne
MPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TE€HOTUITY C TOMOIILIO OIICHKU
dbeHoTuna NOTOMCTBa U OTOOP MO TEHOTHUITY ¢ oMoIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboTHI.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTypHBIX
dbopm opranu3MoB. Hcmosib30BaHHE TEHOMHOTO PEAAKTUPOBAHHUS U METOJOB
pekomOuHaHTHBIX JIHK 111 momydeHus ncxoqHoro Marepurana Juisi CEIeKIIUH.

[Tomyuyenue MTOJITUILIIOUIOB. BryTtpusnnosas ruOpuIN3aIus.
brnuskoposcTBEeHHOE — CKpelMBaHue, wid  WHOpuauHr.  HepoacTBenHoe
CKpellluBaHue, Win ayropuauHr. ['erepo3uc u ero mnpuuuHbl. Mcmons3oBaHue
retepo3uca B cenekiuu. OtganéHHas rudpunuzanus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHIKEHUS CEJICKIIMU PACTCHUH U )KUBOTHBIX. «3e1éHas
DEBONIOYUA).

CoxpaHeHUEe U U3YYECHHE T'CHETUYECKUX PECYpCOB KYJIbTYPHBIX PACTECHUN U
WX JUKAX  pOAWYed ISl CO3[aHUs  HOBBIX COPTOB W THOpHUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJbTYp. M3yueHue, coxpamenue u ynpasieHue
2eHeMUYEeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBLIX HCUBOMHBIX



8 Yenax YIYUUeHUs CYyuecmayomux U coO30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeooswvix uoetl U nepcneKmueHblX MexHoI02UlL.

JleMoHCTpanun

[Toptpersr: H. W. Basunos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuupl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00pa3usi KYJIbTYpPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHUX PSJIOB B HACJIEACTBEHHOW HM3MEHUYMBOCTH,
«Metogpl cenekuumn», «OTnanéaHas rudpuauzanus», «MyTrareHes».

JlabopaTtopnasi pabora «J3ydyeHre copToB KyJbTYypHBIX PACTEHUN U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IpakTnueckas padora «lIpuBnBka pacTeHUN».

IKcKypceusi «OCHOBHBIE METOIbI U JOCTHUKEHUSI CEJEKIMU PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHILINIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3SAUCTBO, B J1aOOPATOPHIO
arpoOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAas OMOJIOT U

OOBEKThI, MCHOJb3YyEMbIE B OHOTEXHOJIOTMHM, — KJIETOYHBIE U TKAHEBBIE
KYJIbTYPBI, MUKPOOPTAHU3MBI, 150, XapaKTEPUCTHKA. Tpagunuonnas
OMOTEXHOJIOTHS:  XJIeOOMeueHue, TMOIYYeHHE KHCIOMOJOYHBIX HPOAYKTOB,
BUHOJEnHe. Mukpoouosornyeckuii cuHte3. OOBEKTbl MHUKPOOMOJOTHYECKHX
TexHosorui. [Ipon3BoacTBO O€jika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMM M MHCTPYMEHTOB LEJIEHAINIPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHs T€HOMOB C LEJIBIO MOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp KaIMX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETUUECKUE MTYTH.

Kinerounasa unxeHepusa. MeToasl KyJlbTypbl KIETOK W TKaHEW PACTEHUU H
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuUAM3aMS W COMAaTHYECKUN
sMOpuorene3. lcmonp3oBaHWE TalIONI0B B CEICKUMH pacTeHui. [lonyuerue
MOHOKNOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKAOHATbHbBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKoHCTpyKuus
AWIEKIIETOK U KIIOHUPOBAHUE XKMBOTHBIX. METON TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHALHO2O
PASMHOACEHUSL CENbCKOXO03AUCTNEEHHBIX KYIbIMYD.

XpoOMOCOMHasi W T€HHasg HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
koHcTpyupoBanue pekomouHanTHbix JITHK. Cozoanue mpanceennvix opeanuzmos.
JlocTokeHussT W TMEPCHEKTUBBI  XPOMOCOMHOM U TE€HHOM  WHXKEHEPUM.
DKOJIOTHUECKHUE U 3TUYECKHE MPOOIEMbI TeHHON MHKEHEPHH.



Menuuuackue 6uorexHosnoruu. [locrrenomuas nudporas meaunuHa. [TIP-
JUarHocTuka. MeTaOOJOMHBIM aHajau3, TEHOLIGHTPUYECKUHM aHaliu3 MpoTeoMa
4eJIOBEKa Ul OLIEHKH COCTOSIHMSI €ro 3J0poBbf. VCIONb30BaHHE CTBOJIOBBIX
KkieTok. TaprerHas Tepanuss paka. 3D-Omoumkenepus minsg  pa3pabOTKU
(dbyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/IaHUs KOMILIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJOTMH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIeHus 3a/1a4 IEPCOHATIU3UPOBAHHON MEIUIIVHBI.

Co3nannie BEKTOPHBIX BaKIMH C IEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT BOo3Oyauteneid OPBU, ycTaHOBIEHHE MOJIEKYJISAPHBIX MEXaHU3MOB
¢ynkuonupoBanus PHK-conepkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAaCHbBIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JdeMoHCTpaMuA

Tabmuupl n cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepus», «I 'eHHass HHXXEHEepUs».

JlaGopaTopHas padora «/3ydueHne oObeKTOB OMOTEXHOIOTUNY.

IIpakTnyeckas padora «llosydeHre MOJIOYHOKUCIBIX TPOTYKTOBY.

IKCKypcHusd «DBHOTEXHONOrMs — BaKHEWINAs MPOU3BOIAUTENBHAS CHUIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaeHue u pa3BUTHE 3BOJIONUOHHBIX IMpPeIACTABJICHUHA B
omnosioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBrokynye cuiibl 3BOTIOIUK BUAO0B 110 Y. JlapBuHY (BbICOKast HHTEHCUBHOCTD
pPa3MHOXEHUSI OpPraHU3MOB, HACJEJICTBEHHAas W3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBCHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndecko Tteopun sBotonuu (CTD). HelTpanbHas
teopust dBomound. CoBpeMeHHas JBOJIOLMOHHAs  Ouojorud. 3HA4YEHHE
ABOJIIOIIMOHHON T€OpUU B POPMHUPOBAHUY €CTECTBEHHO-HAYYHOU KaPTUHBI MUpA.

JlemoHcTpanuu

[Toptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
KioBbe, Y. Hapsun, C. C. UerBepukos, 1. W. [lImansraysen, Ix. Xonaein, . K.
benses.

Tabmuer u cxembl: «Cucrema >xuBot mpuponbl (1o K. Jlunuewo)»,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHN y pacTeHnid W KUMBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJIbTypHBIX (opm



KarmycTbl», «[1opoabl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX BUIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOUIECHUS JABMXKYUIUX CHJ SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIFIOLIUNY.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonmynsuust KaKk 3JI€eMEHTapHas eIUHHLA 3BOJOLMH. COBpEMEHHbBIE METOMbI
OLICHKM TEHETUYECKOrO pa3HOOOpa3usi M CTPYKTyphl mnonyisiuuid. M3menenue
reHooHJa TOMYJISIUU KaK DJIEMEHTApHOE SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. Baitnoepra.

OnementapHbie (aKTOPbl (IBMXKYIIHE CHIIBI) SBOMIONUH. MyTalmOHHBIN
nporiecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelidp TeHOB — ciyuaiiHbie
HEHAIpaBJCHHbIE W3MEHEHMs 4YacToT aieiaed B momyisuusx. Oddexr
OCHOBartelsl. JDgpgexm Oymuliounoeo 2opaviuika. CHUMNCEHUE 2eHemUYecKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3¢gpghexkma Opetigha cenog 6
oonvuwux u  manvlx  nonyiayusx.  Murpauun.  M3omsAuud  MOMJISLMA:
reorpaguyeckas (IpocTpaHCTBEHHAs ), OMOJI0rnuecKast (penpoyKTUBHAs).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoiouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOMIM3UPYIOIIUNA,  pPa3pbIBAIOIIHIMA
(zm3pynTuBHbIi). [lonoBoit 0TOOp. BO3HMKHOBEHME W 3BOJIOLUS COLMAIBLHOTO
NOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yibTaT  MHMKPOAIBOJIIOLUU.
Bo3HUKHOBEHHE  TPUCIIOCOOJNIEHMH Yy  OopraHu3sMoB.  ApoMopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnii y opraHu3mMoB: MOp(OJIOrHYECKueE,
¢usnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTb
PUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpOdBOMIOIMHU. M3omsmus — kimodeBoi (aktop BumgooOpazoBanusa. [lytu u
CrIocoObI BUJ1I000pa30BaHMUS: aJJIONAaTPUUYECKOE (reorpaduueckoe),
CUMIIATPUUECKOE  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIONAN3ALINS,
ruOpuanzanus). JIuTenbHOCTh 3BOTIOIMOHHBIX POIECCOB.

Mexanu3mbl OpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponp  3BOdIOIMOHHON OuOJOrMM B pa3paboTKe HaydHbIX METO/OB
COXpaHEeHHsI OMopazHooOpa3uss. MUKPOIBOJIOIMUS U KOIBOJIIOIHUS Mapa3uTOB U UX
X0351€B. MexaHnu3mbl OPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM M CHOCOOBI
OOpBHOBI C HEl.

JemoHcTpanuu

[Toptpetsrl: C. C. YeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanuoHHasi HM3MEHYMBOCTHY, «llomynsainronHas
CTPYKTypa Buaa», «Cxema MmposiBJIeHUs 3akoHa Xapau—BaiinOepray, «Buxyime
CHJIbI 3BOJIOLUNY, «IKOJIOrMUecKas M30JSIUS MOMYyJSALUNA CeBaHCKON (dopenmy,



«l'eorpaduueckass M30MSAIUS  JUCTBEHHULBI CHOMPCKOM U JIMCTBEHHUIIBI
naypckoi», «llomynsiiMOHHBIE BOJIHBI YUCIEHHOCTU XUITHUKOB U KEPTB», «Cxema
JEHUCTBUSL €CTECTBEHHOTO 0TOOpa», «®Popmbl OOpPHOBI 3a CYIIECTBOBAHHEY,
«MBnycrpranbablii MenaHnu3mM», «JKuBble uckonaemslie», «[IoKpoBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue anantauun», «lIpucrnocoOIEHHOCT, OpPraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoiiHukn», «CTpyKTypa BuAa B
npuposie», «Crnocobsl Buao0OpazoBanus», «leorpaduieckoe BUI000pa3oBaHUE
TPEX BHUAOB JaHABIIIEH», «DKOJIOIMYECKOE BUIAO00PA30BAHUE BHUJIOB CHHUID),
«[Tonumnousasl pactennii», «KamycTHo-peedHbIit THOPUTY.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTUIL U
3Bepeil C MpuMepamMu pa3lIMYHBIX MPUCIIOCOOJICHUHN, Yydella MTHUIl U 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUW OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopuasi pa6ora «BblsiBIeHHE W3MEHYMBOCTH Y OCOOEH OJIHOTO
BHUJIA).

JlaGopaTtopnas  paGora  «IlpucnocobieHuss  OpraHu3sMOB U  HX
OTHOCHUTENIbHAS LEIECO00Pa3HOCTDY.

JlaGopaTtopnass paGora «CpaBHeHUE BHUJOB MO MOP(POIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLNS U €é pe3yJibTaThl

Metonbl  u3ydeHus MakpolBoionuu. [lameoHTomOorMyeckue  MeTOobl
u3ydeHus: HBomoinuu. IlepexonHbie ¢GopMbl M (PUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yueHus sBoironuu. CpaBHeHHE GUIOpbl U
dbayHbl MaTepuKoB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Buabl-
SHAEMUKHU U PEIIUKTHIL.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKHUE METOMbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYeCKMe MEXaHU3MBbl 3BOJIOLMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHBbl.
PynumenTtapHble  opraHbl M araBu3Mbl.  MOJIEKYJISIPHO-T€HETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTU4YECKUE  METOJbl  M3Yy4YEHUS  HSBOJIIOLUU.
['omonoruunsle TeHbl. COBpEMEHHBbIE METOAbl MOCTPOEHUs (UIOT€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MYTAllMH U 3BOJIIOLUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) dBOONUU. [Ipunyun cmenvl QyHKYUI.
HeoOpatumocTs 3Bosonmu. AnanTuBHas panuanus. HepaBHOMEpHOCTh TEMITOB
HBOJIIOIU Y.

JlemoHcTpanuu



[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkeb.

Tabmuubl U cxembl: «DUIOTeHETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Creronedansy,  «Punumoduth»y,  «CemMeHHBbIE
nanopoTHukn», «buoreorpaduueckue 30HB 3eMin», «Jlpeiid KOHTHHEHTOBY,
«Penuktey, «HaudanpHbple cTaguu 53MOpPUOHAIBHOIO Pa3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0Ophl 4YEJIOBEKAa M IIMMIIaH3e», «lJIaBHbIC
HaIpPaBIICHUS 3BOJIOLUNY, «OOIIHe 3aKOHOMEPHOCTH BOJTIOLIUNY.

OO6opynoBaHue: KOJUIEKIMU, TrepOapuu, MYyJSKH HMCKOMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HaydHble TrUMoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeaCTaBICHUsS O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHKE onbiTamu .
Penu, JI. Cnannannanu, JI. [lactepa. [IpoucxoxaeHue >kM3HU U aCTPOOUOJIOTHS.

OcCHOBHBIE JTarnbl HEOPraHU4ECKOM ABOJIFOLUH. [InanerapHas
(reoyoruyeckasi) JBOJIOIHUA. XHUMHYECKas HdBOIIONUSA. AOHOICHHBIM CHHTE3
OpraHnyeckux BemecTts n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koarnepsatnas rumnoresa A. U.
OmnapuHa, runoTe3a nepBuyHoro OynpoHa J[x. XosneiHa, reHeTHUecKas rumnoTes3a
I'. Ménnepa. Pubosumbl (T. Yek) m runore3a «mupa PHK» VY. TI'mibepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MPOTOKIIETKH.

HUcropus 3emmm u Meronpl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHE
octaTkd. ['eoxpoHosoruss u e€ wMeronpl. OTHOcUTENbHass M aOCOIOTHAs
T€OXPOHOJIOTHUS. 1'€0XpOHOIIOrHYECcKast IKaJIa: 0HBI, 3Pbl, IEPHOBI, SITOXH.

HauvanbHbie »Tanmbl opraHudeckord HBOMOUMU. [logBIEHHE U HBOTOLUA
NEPBBIX KJIETOK. DBodtoLUsA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKHN KaK aHAJIOT MEPBbIX Ha 3emiie COOOIIEeCTB.
CrpomatonuTsl. [IpokaprOThI U 3YKapUOTBHI.

[Tpoucxoxaenre sykaproT (CUMOHOTEHE3). DBOIIOLUOHHOE TPOUCXOKACHNE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tambl ABOJIIOLMU BbICHIUX pacTeHuid. OCHOBHbIE apoMOpP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHMe CHOpPOBBIX pacTeHUW U
3aBoeBaHne uMH cymu. CemeHHble pacTeHHs. [IponcXOXKaeHrne LBETKOBBIX
pacTEeHUH.

OCHOBHBIE 3Tallbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX



TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOAE. DBOJIIOLUSA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimi. [IpoucxoxaeHUe MIICKONUTAOIMX U
ntul. [lpunnun xmoyeBoro apomopdosa. OcBoeHHe OECMO3BOHOYHBIMU U
MMO3BOHOYHBIMH )KUBOTHBIMU CYIIU.

Pa3BuTue xu3HM Ha 3emie MO 3paM M MEepUoAaM: apxeu, MpoTepo30il,
najgeo3oi, Me3030M, KaiiHO30M. OOm@as xapakTepucTHKa KiIuMara U
reoJIOrMYeCKnX TmporeccoB. llosiBieHHE W pacuBET XapaKTEPHBIX OPTraHU3MOB.
YrneoOpa3oBaHue: €ro yCIOBUS U BIUSHUE Ha Ta30BbIi COCTaB aTMOC(EPHI.

MaccoBbie BBIMUPAHHUSI — 3KOJOTHUYECKHE KPU3UCHI ITpouuioro. IlpuyunHsl n
CJIEJICTBHSI MAacCOBBIX BbIMUpaHUU. COBpPEMEHHBIN 3KOJIOTMYECKUN KPHU3HC, €ro
ocobenHoctu. [Ipobiema coxpanenusi 6Mopa3Ho0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHmdyeckoro mupa. [IpuHiuumnel knaccudukanuu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE IPYMITBI OPTaHU3MOB.

JleMoHCTpauumn

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonnewn, I'. Ménnep, C. Muinep, I'. FOpu.

Tabmuiel u cxemsl: «Cxema ombita @. Penny», «Cxema onwita JI. [1actepa mo
M3YYEHHIO CaMO3apOoKIeHMUs XKu3HW», «Cxema ombita C. Mmmepa, I'. FOpwm»,
«JTanmpl  HEOPraHWUYECKOW  ABOMIOUMMN»,  «[ €OXpOHOJOTMYECKas  IIKaIay,
«HauanpHble 3Tarbl OPraHUYecKoi IBONIONUNY», «CxeMa 00pa3oBaHHsS IYKAPHUOT
nyTéM cumoOnoreHeza», «CucrtemMa KUBOW TpHUPOAbD», «CTpoeHue BUPYCAY,
«Apomopdo3bl  pacreHuit», «PuHHOMUTH, «OIHOKIETOUHBIE BOJOPOCIN,
«MHoroxksietounble Bogopocin», «Mxm», «llanoporHukm», «l'omoceMeHHbIE
pacteHus», «Opranbl ILBETKOBBIX pacTeHHi», «(Cxema pa3BUTHS KUBOTHOTO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteitmme», «KumedHononocTHbey,
«IInockue yepBU», «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,
«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe XU3HU B
apXeuckou spe», «Pa3BuTHE )XU3HU B MPOTEPO30MCKON dpe», «PazBuTue Kn3Hu B
MAJIE030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOMN 3pe», «Pa3Butne Ku3HU B
KailHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: TrepOapuyd pacTEHUM pa3IMYHBIX OTACIOB, KOJUICKITUU
HACEKOMBIX, BIIAKHBIE MPENAPAThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIMU
WUIJIOKOXKHUX, CKEJEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyyella NTULl U 3BEpEW,
KOJUICKIIUM OKAaMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMBIX, MYJBKH OPraHHUYEeCKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sga0oparopHas  paGora «MopenupoBaHUE — ONBITOB
Munnepa—tOpu 1o u3ydeHnto abMOreHHOTO0 CUHTE3a OPTraHMYECKUX COSTUHECHUM B
MepBUYHON aTMocdepey.



JlabopaTtopnasi padora «/3yyeHue M omnuMcaHue HMCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydeHne 0COOCHHOCTEM CTPOCHHUS pPaCTEHUM
Pa3HbIX OTAEIIOBY.

IIpakTHyeckas padora «M3yuyeHue oCOOEHHOCTEN CTPOEHHUS MMO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPOIOTeHe3

Pa3znensl n 3agaun aHTPONOIOTUU. METOIBI aHTPOIIOJIOTUH.

CraHOBNIEHUE TPEICTABICHUNA O MPOUCXOXKICHUU YesoBeKa. PemurunosHeie
BO33peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

Cx0AcTBO YenoBeKa C KUBOTHBIMU. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTUYECKHE, AMOPHUOJIOTHYECKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBeAeH4Yeckue. OTINYUs YelIoBeKa OT )KUBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC
CBSA3aHHBIX C HUM NpPU3HAKOB. Pa3BUTHE TrOJIOBHOIO MO3ra M BTOPOW CUTHAJIBHOU
CUCTEMBI.

JBuxynie cuiibl ((pakTopbl) aHTPONOTeHe3a: OMOJOTHYECKHE, COL[UANIbHBIE.
CooTHoLIEHNE OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT'€HESE.

OCHOBHBIE CTaAWM aHTpoloreHe3a. PaHHue 4enoBeKOOOpa3Hble O0E3bSHBI
(POKOHCYJIbI) ¥ pAHHUE MOHTHUJIBI — OOIINE MPEIKH YeTIOBEKOOOPa3HBIX 00€3bsiH U
J0Jed. ABCTPAJIONMUTEKU — JABYHOTHE MPEAKHU JOJeh. YeloBeK yMEblil, IEpBbIC
W3TOTOBJICHUS OpYAuH TpyAa. YeloBeK NMpAMOXOASAIIMNA U NEPBBIM BBIXOJ JIOJACH
3a  mnpenensl  Adpuku. YenoBek reilpenbOeprckuii  — oOmMMA  Mpesok
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJNOBEKA Pa3yMHOro. YemoBeK HEaHAEPTAIbCKUAN
KaK BHJI JIIOJAEH XOJIOJHOTO KiauMmaTa. YenoBEeK pa3yMHbIM COBPEMEHHOTO THIIA,
JICHUCOBCKHMI 4EJOBEK, OCBOEHHE KOHTHMHEHTOB 3a mpeaenamMu Adpuku.
[TaneoreneTrka M NajgeoOreHOMHUKA.

DBOJIIOLMST COBPEMEHHOTO uesioBeKa. EcTecTBeHHBI OTOOp B MOIMYISLUSAX
yeyioBeka. MyTanuoHHBIN Tiporiecc U noiaumopdusm. [lonmynsinoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «d(PpQPeKT ocHOBATENs» B MOIMYJSIUAX COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckne pacel. Ilonarne o pace. bosbumme pacel: e€BponeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHCKas). BpemMs M ImyTH paccesieHHs 4YelOoBeKa IO IIJIaHETE.
EnuHcTBO  dyenmoBeweckux — pac. HaydHass  HECOCTOATENBHOCTh  pacu3Ma.
[IpucnocoONeHHOCTh YeNoBeKa K Pa3HbIM YCJIOBHUSIM OKpY)KaroUed Cpeabl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha MopdoJoruo u
(U3HOOTHIO YeTIOBEKA.



MexaucuuiuiiHapable  MeTolbl B (usnueckol  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS  AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJISAIUN. broconuanbHble UCCIEIOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOIMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

[Toptpetsr: Y. HapBuHn, JI. Jluku, A. . Porunckui, M. M. ['epacumos.

Tabnuubl u cxembl: «MeToJIbl AaHTPONOJIOTUNY, «[ 0JOBHOM MO3I YeIOBEKaY,
«YenoBekooOpa3Hbie 00e3bsHBI», «CKENeT 4YeloBeKa H CKeJeT IIMMIIaH3ey,
«PynuMEHTHI U aTaBU3MbD, «J|BUXKYIIIUE CUIIBI aHTPOIIOTEHE3a», « IBOJIIOIIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
NPSAMOXOISIINIY, «/leHrucoBckuil yenosek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITanbl SBOJIOLUHN YEIOBEKA», «Packl 4elloBEKay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB YEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOUCXOXKJICHUSI YEJIOBEKa,
dboTorpaduu HaxoI0K UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YesIOBeKa, MOJIEIh
yepena 4YeJOoBE€Ka M 4eperna IIUMMIIAH3€, MOJIENIb KHUCTH YEJIOBEKA U KHUCTHU
HIMMITaH3€, MOJENH TOPCA MPEAKOB YEIIOBEKA.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBSA3aHHBIX C MPAMOXOKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNi YEIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB U
HAJ0PraHM3MEHHbIX CHCTEM C OKPY Kalolleil cpeaoi

3apoxaeHre U pa3BUTHE 3KoJoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, 2. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
sKO0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.

Metoawl skosioruu. IlosieBbie HaOMIOAEHUS. DKCIEPUMEHTHI B DKOJIOTHU:
NpUpOAHbIE W JiabopaTopHble. MoJenupoBaHHe B HKOJIOTMU. MOHUTOPHUHT
OKPY’KaroIIel CpeIbl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM I YEJIOBEKA. DKOJOTHYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBS3€H YEJIOBEYECTBA C mMpupoaor. PopMHUpOBaHUE
AKOJIOTUYECKOMN KYJIbTYpPbl U SKOJOTMUYECKON IPAaMOTHOCTH HACEJICHUSI.

JleMoHCTpauumn

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. Cesepiios, 3. I'ekkenp, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3konorum», «Cxema
MOHHUTOPHUHTA OKPY>KAIOIIEH CPEeIby.

JlaGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
VICCIIEIOBAHUI.



Tema 7. Opranusmsl 4 cpeaa OOUTAHUA

DKoyiornueckre (PakTopbl U 3aKOHOMEPHOCTH ux aenctus. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUECKHUE, aHTpoIoreHHbIe. O01me
3aKOHOMEPHOCTH JEWUCTBUS dKojormueckux (akrtopos. [IpaBuno munumyma (K.
Mmpenrens, 0. Jlubux). TonepaHTHOCTh. DBpPHOMOHTHBIE UM CTCHOOHMOHTHBIC
OpTaHU3MBI.

AbGuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
pPa3HBIX YYAaCTKOB COJIHEYHOT'O CIEKTpa HAa OPraHU3Mbl. DKOJOTMYECKUE TPYIMIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHaJbHAs poOJIb CBETA.
doTonepuoausm.

TeMmmeparypa kak »3koioruueckuit Qakrop. JleiicTBue TemiepaTypsl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonorumdeckuid ¢aktop. IlpucrnocoOnenuss pacteHuii K
NoJIepKaHUI0 BoJHOro OanmaHca. Knaccudukanusi pacTeHM MO OTHOIICHUIO K
Bojie. [Ipucnoco6nenns KUBOTHBIX K HU3MEHEHHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]YyILHAs, MOYBEHHAs,
IyOMHHAsT  MOANOYBEHHAsl, BHYTpUOpPraHuW3MeHHas.  (PU3UKO-XMMUYECKHE
OCOOEHHOCTH cpell oOuTaHusi opraHu3sMoB. [IpucnocoOneHuss OpraHu3MoB K
JKU3HU B pa3HbIX cpeaax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOUYHBIE H
roJInyHble pUTMBI. [IpUCIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

Kusnennsie @opmbl opranu3MoB. [loHsiTue O JKHU3HEHHOW (Qopme.
XKuzneHnHble POpPMBI paCTEHUI: 1€pEBbs, KyCTAPHUKU, KYCTAPHUUIKU, MHOTOJIETHHE
TpaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOHOHTHI,
re0OMOHTHI, a9POOHOHTHI. OCOOEHHOCTH CTPOCHUS U 00pasa KU3HU.

buotnueckne (bakTopBhl. Bunpr  OMOTMYECKMX ~ B3aUMOJEHUCTBHIAL:
KOHKYPEHLUs, XUIHUYECTBO, CUMOMO03 U ero ¢opmsbl. Ilapasutusm, koonepanus,
MYTyaJlu3M, KOMMEHCAIU3M (KBapTUPaHTCTBO, HaxJieOHUecTBO). Herpoduueckue
B3aUMoOJIeUCcTBUS  (Tomuyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOACHCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpefe
oOutanud. [IpuHIUIT KOHKYPEHTHOTO UCKITIOUEHUSI.

JlemoHcTpanuu

Tabmupl 1 cxeMmbl: «OKosoruyeckue (akTopsl», «CBETOBOH CHEKTPY,
«IKOJIOTUYECKHE TPYIIIHI JKUBOTHBIX MO OTHOLIEHUIO K CBETY», «TennoKpoBHbIE
KUBOTHBIC», «XOJOIHOKPOBHBIE JKHUBOTHBIE», «DHU3MONOrMYECKUE aaanTauuu
KUBOTHBIX», «Cpeabpl o00WTaHUS OpraHu3MoB», «buonornueckue pUTMBIY,
«Kuznennbie  Qopmbel  pactenmity, <« KuszHeHHBIE (GOPMBI  KUBOTHBIXY,



«IKOCHCTEMA HIMPOKOJIIMCTBEHHOIO JIECa», « IKOCUCTEMAa XBOMHOIO Jiecay, «Llenmn
NUTaHus», «XuuHudectBo», «llapasutuzm», «Koukypenuus», «CumoOunosy,
«KoMMeHcanuzm.

O6opynoBanue: repObapur pacTeHUW U KUBOTHBIX, MPHUCHOCOOJEHHBIX K
BIMSIHUIO Pa3jMYHBIX SKOJOTHYECKHX (DakTOpoB, repOapuu CBETOIIOOUBBHIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBBIC, TEHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS], TepOapru U KOJUICKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUH, Yydesia NTULl U 3Bepel, repOapuu
pacTeHuid, OTHOCAIUXCS K rurpoduram, kcepopuram, Me3opuTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJUIEKIIMH >KMBOTHBIX, OOUTAIOIINX B Pa3HbIX cpeaax,
repOapu U KOJUIEKIMM pACTEHUH M IKUBOTHBIX, OO0JaJalOUIUX YepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TepOapuu U
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >KM3HEHHBIX (POpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTUUECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnass pabGora «BpIsgBIeHHE NPUCIIOCOONEHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnass pabGora «BplisgBIeHHE NPUCIIOCOONEHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopnasi paGora «AHATOMUYECKHME OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. Ik010rusi BUAOB U MOIYJIANMA

OKOJIOTUYECKUE  XApPaKTEpPUCTHKUA  TOIYJISALHH. [Tomymsiuss~ Kak
Oounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NUECKUX OAPHEPOB U
0CcoOeHHOCTEW OMOoJIOrMH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisaunid. OCHOBHBIE TIOKa3aTelu NOMYJSLUWN: YUCIEHHOCTh, IIJIOTHOCT,
BO3pacTHasi W II0JIOBAasi CTPYKTypa, pOXKIAeMOCTb, HIPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUSL.

DKonoruyeckass CTpykrypa nomyiasuud. OneHKa 4YMCIEHHOCTH MOMYJISLIMH.
JvHaMuka monyisiuuu U €€ peryydanus. bHoTHYecKui MOTEHUHUANl MOMYJISIIUU.
MopenupoBaHue JUHAMHUKU MOMyIsUuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUU.
KpuBble BbDKMBaHUS. Perymnsiys YUCICHHOCTH MOMYJSIUNA: PoJib (HaKTOPOB,
3aBUCSUIMX U HE 3aBUCSAUIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUN BUIOB (I- U
K-cTparerun).

[Tonsitue 00 HKoNOTMYECKOM HuIIe BHaa. MectooOutanue. MHoOromepHas
MoJzenbp skosiormueckon Humm Jx.M. XartumHcona. Pasmepbl skonorundeckou
Huy. [loTeHnnanbpHas U peanu30BaHHAs HULLIN.

Bun kak cucrema momynsiumii. Apeanbl BUIOB. Buabl U MX >KU3HECHHBIC
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJIEHTHI.



3aKOHOMEpPHOCTM TIOBEJEHUS W MUrpauuid >KUBOTHBIX. buonormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JdeMoHCcTpaMuA

[Toptper: Ix. . XaTunHCOH.

Tabmumbl W cXeMmbl: «DKOJOTHYECKHUE XaPAKTEPUCTHKU —TOMYJISIIHNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  momyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyisiun», «CKOPOCTh  3aceleHusi IOBEPXHOCTM 3€EMJIM  Pa3IMYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm . M. XaTunHcoHay.

O6opynoBanue: repdaprun pacTCHUH, KOJJICKIIUHA KUBOTHBIX.

JlabopaTtopnast  padora  «IlpucnocoOneHusi ceMsH  pacTeHHH K
pacCeICHUION.

Tema 9. DKo10rus CO00IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBA3U MEXIy
OpraHu3MaMH B OHOLIEHO3E.

Okocuctema kak otkpbiTas cuctema (A. JIx. Tencnu). dyHKIMOHAIBHBIE
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOJYIEHThl, KOHCYMEHTBI, PEIYyIICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKUE OJOKU
skocucteM. [1ouBbI U Wbl B 3KOcHcTeMax. KpyroBopoT BEIIECTB U MTOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MUPAMU/IbI Uricel, OMOMAaCChl U SHEPTHH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpoiuixu. @aykmyayuu.
HamnpaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPOINOrEHHbIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcrnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYNBOCTU COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCmEMbl 03EP U peK. DKocucmembl Mopeti u
oKeanos. Ixocucmemvl MyHOp, 1€co8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArpoieHo3. Paznuuus
MEK]ly aHTPOIIOTEHHBIMH U MPUPOAHBIMU IKOCUCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3KkocucTeM. [opojckas
bnopa u ¢ayna. CuHaHTpomuzalusi TOpoJCKoi ¢ayHbl. buonoruueckoe u
XO03IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKkocucTemMax. Ponb kackaonozo 3gpgexma u 6udo8-30ugpukamopos (Kirouesvix
6U008) 6 yHKyuoHuposanuu sxocucmem. 1lepeHOC PHEPTUUA U BEIIECTB MEXKIY
CMEXHBIMU SKOCUCTEMAMH. Y CTOWYMBOCTh OPraHU3MOB, MOMYJISALMNA U SKOCUCTEM
B YCJIOBHUSX €CTECTBEHHBIX M aHTPOIOTE€HHBIX BO3IEHCTBUH.



Mexanuzmol 8030elcmeus 3a2pﬂ3H€HMﬁ PAaA3HbLX munoe HA
Cy60p2aHu3M€HHOM, OpPcAHUSMEHHOM, NONYJIAUYUOHHOM U IKOCUCMEMHOM YPOBHAX,
OCHOBbl IKoOoJlocudecKoco HOPpMUPOBAHUA aHmponoceHHo2co 6030€elCmeusl.
MCTOI[OJ'IOI‘I/IH MOHHUTOPHHI'd CCTCCTBCHHBIX U dAHTPOIIOI'CHHBIX 3KOCUCTCM.

JleMoHCTpanun
[Toptpert: A. JIx. Tencnu.
Tabmuubr u  cxembl:  «CTpykTypa  OuoueHo3a»,  «DKOcUCTEMaA

ITUPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEMa XBOWHOTO Jjecay, «DYyHKIIMOHAIbHBIC
TPYIIIBl OPTraHU3MOB B 3KOCHCTEME», «KpyroBopoT BEIIECTB B 3KOCHCTEME),
«Ilenu nutanus (mactOuIHAasl, IETPUTHAS)», « IKOJOTHUECKAs] MUPAMUAA YHUCEID»,
«Jkonoruyeckas nupamuaa OUOMACChIy), «IKOJIOTHUYECKass MUpaMuia SHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
nokapa», «I9KOCHUCTEMa 03epay», «ArpomneHo3», «KpyroBopoT BEmIECTB W IMOTOK
DHEPTUU B arporeHo3e», «I[IpumMepsr ypOodKOCHCTEMY.

O6opynoBanue: repoapuu pacTeHUN, KOJUICKIIMKA HACEKOMBIX, Uydelia MTHIL U
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
DKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypOo03KOCUCTEMBDY.

JlaGopaTopnasi pabora «M3yuenue pazHOOOpa3usi MEJIKUX MOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHsi «DKCKypCHUsl B TUIUYHBIN OuoreoneHo3 (B qyOpaBy, Oepe3HSK,
€JIbHUK, Ha CYXOJOJIbHBIN UM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcusi «DKCKYpCUsl B arpodKocucTemMy (Ha Mojie WIU B TEIUIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buocdepa — oOmennanerapHas 000j0YKa 3eMIIM, TJI€ CYIICCTBYET WIIH
CyILLECTBOBaJIA >KM3Hb. Pa3BuTHe npeacrtaBieHuil o ounocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu ouocdepst u e€ cocras. XKupoe
BEIECTBO Orochephl U ero PyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHusa Onocdepbl. OcobeHHOCTH Ouochepsl Kak
ri00abHOM PKOCcUCTeMBI. JnHamudeckoe paBHoBecue B Onocdepe. KpyroBopotst
BEILECTB U OMOT€OXUMHUYECKHE LUKIIBI (YIiiepojaa, a3oTa). PUTMUYHOCTh SIBIEHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonsTue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJIpa, XBOMHBIE JIeca, CMEIIaHHbIC ¥ IMIMPOKOJIMCTBEHHBIC Jieca, CTEIN, CABAHHBI,
MyCTBIHU, TPOTIMYECKHUE JIeCa, BRICOKOTOPh. KilmMar, pacTUTEIbHBIA U KUBOTHBIH
MUp OMOMOB CYIIIH.

CtpykTypa u (YHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITHAA H
onocdepHbIX QYHKITUI.



JdeMoHCcTpaMu

[Toptpetsl: B. Y. Bepnanckuii, 3. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emim», «KpyroBopoT azoTa B mpuUpoOIe»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT kuciaopoga B HPHUPOJEL»,
«KpyroBopoT Boabl B mpupojie», «OcHOBHbIE OMOMBI cyminy», «Knumatnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemannsiii gec», «IIIupokoancTBEHHBIM
aecy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuyeckuii gecy.

O6opynoBanue: repdapuu pacTCHUN pa3HBIX OMOMOB, KOJUICKITUH >KUBOTHBIX.

Tema 11. YennoBek u okpy:kaomas cpeaa

DKOJIOTHYECKHE KPU3UChI M MX MNpUYUHBL. Bo3jeicTBhe ueloBeKka Ha
ouocepy. 3arpszHeHue BO3IyIIHOW cpenpl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOOHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. Oxpana
MOYBEHHBIX pecypcoB. 3MeHeHue KkauMara.

AHTpOIIOT€HHOE BO3/JICMCTBHE HA PACTUTENBHBIA U KUBOTHBIM MUp. OXxpaHa
PaCTUTENIBHOTO MU KUBOTHOrO MHpa. OCHOBHBIE NPUHIUIBI OXPAHBI HPHUPOIBI.
Kpacasie xkHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300JI0TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOIO DPa3BUTHUS YEJIIOBEUECTBA U MPUPOIBI.
PanmonanbHO€  TPUPOJONOJIB30BAHUE W COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpazus 3emnu. OOmUEe 3aKOHOMEPHOCTU TJI00AJBHBIX 3KOJIOTHMUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KpU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOEIbHLIX 6U008 U 9IKocucmem. OcHoGbl
9Kopeaburumayuu dKocucmem U cnocooos 060pvbObLI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus Mmopckux u HazemMHvIX IKOCUCTEM.

JlemoHcTpanuu

Tabmuubr w  cxembl:  «3arpsisHeHHE  atMocepb»,  «3arps3HEHHE
ruapocdepsl», «3arpszHeHue mouBb», «llapHukoBwiii  dddekTy, «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUNY», «MOJEIN YIPABIIEMOTO MUPAY.

O6opynoBanue: (ororpaguu OxXpaHsSEMbIX pacTeHUM U KUBOTHBIX KpacHoit
kHuru Poccutickon ®@enepanuu, KpacHol KHUTH peruoHa.

®OPMbBI PEAJIMZAIIMU BOCIIUTATEJIBHOI'O HIOTEHIIUAJIA

[ToOyxaeHue oOyyaromuxcsi coONoAaTh Ha YPOKe OOIIETPUHATHIE HOPMBI
MOBEACHUS, PaBUiIa OOIIEHHS CO CTAPIIMMU (MeIarornyecCKUMMU pabOTHUKAMH)



U CBEpPCTHHKaMU (OOydYarOMIMMUCS), TPUHIUIB y49eOHON IUCHUIUIMHBI U
CaMOOpPTaHMU3aLINH;

BxiroueHue B ypoK MIPOBBIX MPOLENYP, KOTOPBIE MTOMOTAOT MOANEPKATH
MOTHBALMIO OOYYaIOIIKUXCA K MOJYYEHUIO 3HAHUM, HATAKUBAHUIO MO3UTHUBHBIX
MEKJIMYHOCTHBIX ~ OTHOLIEHWHA B  KJjacce, IIOMOTalOT  YCTAaHOBJICHHIO
n00porkenaTeabHol aTMocdepsl BO BpeMsl ypoKa

[IpuBiieueHre BHHMaHUS OOyYaIOIUXCSI K IICHHOCTHOMY  acCIIeKTy
W3y4yaeMbIX Ha  ypoKax  SBJICHWM, MWCIOJIb30BAaHHE  BOCIHTATEIbHBIX
BO3MOKHOCTEH COJIepKaHMS y4eOHOTO npeaMera  depes noaodop
COOTBETCTBYIOIIMX YNPAXKHEHUN ,JIEMOHCTPALMIO OOYyYaromKUMCsi OPUMEPOB
OTBETCTBEHHOTO, TPaXXKIAHCKOTO IIOBE/ICHUS, IPOSBIICHHUS YEJIOBEKOIIOOUS W
T00OpOCEPACYHOCTH, Yepe3 IMOAOOpP COOTBETCTBYIOIIMX TEKCTOB [JIsi YTEHUS,
3a/1a4 JIsl pelieHus1, IpoOJeMHBIX CUTYallUi JJ1s1 0OCYKICHUS B KJ1acce

[IpumeHeHne Ha ypoKaxX MHTEPAaKTUBHBIX (POPM pabOThl ¢ 00YHAIOIIUMUCH:
TUIAKTUUECKOIO TeaTpa, IJe MOJyYeHHbIE Ha ypOKE 3HAHUS OOBITPHIBAIOTCS B
Te€aTpaJbHbIX IMOCTAHOBKAX; JHCKYCCHM, KOTOpbIE JAlT OOyYarouuMmcs
BO3MOXKHOCTh ~ MPUOOPECTH ONBIT BEACHUS KOHCTPYKTUBHOIO  JHAJIOra;
IpYyNIIOBOM paboThl WM pabOThl B Mapax, KOTOPbIE ydaT OOydaroluxcs
KOMaHJIHOH paboTe U B3aUMOJCUCTBUIO C APYTUMH O0yUYatOIIUMHUCS;

JleMoHcTpalu 00y4JaronuMcsl IPUMEPOB OTBETCTBEHHOTO, TPaXKIaHCKOTO
MOBEJICHMS, TTPOSIBJICHUS YEJIOBEKOIIOOUS M JOOPOCEPACUHOCTH, Yepe3 Ioa0op
COOTBETCTBYIOIIUX TEKCTOB JUIA YTCHHS, 3a7a4 JJIS PEHICHUS, MPOOJIEMHBIX
cUTyalui Jyist 00Cy»KJIeHUsI B KJ1acce;

NHumuupoBanne MW NONACPKKY  HCCIEIOBATEIBCKOM  IEATEIIBHOCTU
oOyyarolmuxcss B paMKax peanu3allii MMM HHIWBUIYaJIbHBIX W TPYMHIOBBIX
UCCIIEIOBATENbCKUX  IMPOEKTOB, YTO JacT OOYyYaroIIMMCS BO3MOXXHOCTh
IpUOOPECTH HABBIK CAMOCTOSITEIBHOTO PEIIECHUS TEOPETUYECKOW MpOoOJIeMBbl,
HaBbIK T€HEpUpOBaHUA U  O(GOpMIEHHS COOCTBEHHBIX HWJEH, HAaBBIK
YBAXUTEIBHOTO OTHOIICHHS K Uy KUM HAEsIM, O(POPMIIEHHBIM B padOTax APYrux
UCCJIeIOBATENEH, HABBIK ~ MyOJMYHOrO  BBICTYIUICHUSI TEpel  ayduTOpHUEH,
apryMEHTUPOBAHUS U OTCTAWBAHUS CBOEU TOUKH 3PEHUS.

IHIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA TPOI'PAMMBI 11O
BHUOJIOI'MN HA YPOBHE CPE/THEI'O OBIIETI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI


https://topuch.com/razrabotka-igrovih-kombinacij/index.html
https://topuch.com/programma-triz-ee-harakteristika-triz-principi-postroeniya-zan/index.html
https://topuch.com/reshenie-prikladnih-zadach-cele-obucheniya-2-2-ispolezovate-ab/index.html
https://topuch.com/zritelenij-kontakt-s-auditoriej-kak-faktor-effektivnosti-publi/index.html

dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIEAYIONIME COCTABISIONINE: OCO3HAHME O0YYAIOMIMMUCA POCCUICKON
IPAKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOOINpEACNCHUIO, Haluuue Mmomusayuu K OOy4YEHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUYECKUX TpaAuIUid pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMH, IPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haluyue NpasoCO3HAHUS  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CmMAasums e U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIAMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMYy MOKOJECHUIO,
B3aMMHOTO YBa)KECHUS, OCEPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TpaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXKaIoUIEH cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOoro mpeamera «buosorus
JIOJDKHBI OTPaXkaTh TOTOBHOCTH M CITIOCOOHOCTH O0YHYAIOITUXCsl PYKOBOJCTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHCTEMOM I[EHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOUIUX
TPAIUIIUOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE pEeAlM3allui OCHOBHBIX HANpPaBICHUMN
BOCIIUTATEIBHOUN ESITEILHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKM 00YyYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHAa POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON MACATEILHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEHICHWU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;



CIIOCOOHOCTh  OMNpPEACNIATh COOCTBEHHYIO TMO3MIMI0 MO OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COI[MAIBLHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOTO BBIMOJHEHHS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOILICHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COAECPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTh pOCCUICKON IPaXKIaHCKON UJEHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILICHHE K MPUPOJIHOMY HACIEAUIO U MAMSATHUKAM IPHUPOIBI,
JTOCTUXEHUSM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, MOHUMAHUS 3HAUYCHHS OHOJIOTUM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEIISIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O0 TMPUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu Hapo10B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUIA;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATH KAYECTBAa TBOPUYECKOM JIMYHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbSI U
IMOIMOHAJIBLHOTO 0JIaronoJIyuns:



NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro obOpasza KU3HU
(31opoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3nyeckKas
aKTUBHOCTH), O€pEkKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOUIEHHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

MOHMMAHUE LEHHOCTH MPaBUJ HWHIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOr0 MOBEJICHUS B CUTYaIUAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHHWE MOCIEACTBUN M HENPHIATHS BPEIHBIX MPUBBIYEK (YIOTPEOIICHHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MAacTepCTBa, TPYI0JII00UE;

TOTOBHOCTh K AKTHMBHOW JESITEIBbHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIBHO
BBITNIOJIHATH TAKYIO JI€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoOHATbHON JEsATENbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIK BBIOOpP Oyayumiell mnpodeccud U pearn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHMS:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
JKA3HU Ha 3eMJIe, OCHOBE €€ CyIIECTBOBAHMS;

MOBBIIICHUE YPOBHA OKOJOTMYECKOM KYJIbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHUS TIOCTYNIKOB M OLEHKM MX BO3MOXHBIX TMOCIEICTBUN IS
OKPY’KAIOIIEN CPEBI;

OCO3HaHUE TJI00AJIBHOTO XapakTepa HKOJOTMYECKUX MpoOsieM M MyTel ux
pEelIeHHS;

CIIOCOOHOCTBh HMCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHWS W YMEHMsI MpU PELIEHUH NpoOJieM, CBA3AHHBIX C pPALMOHAIbHBIM
OPUPOJIOTNIOIb30BaHUEM  (COOJIIOJIEHUE  TpaBWJ  MOBEIEHUS B  MPHUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B HKOCHUCTEMAxX, OXPaHy BHUJOB,
KOCUCTEM, OHOoCchepbl);

AKTUBHOE HEMNPUITUE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYKaAIOIIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS PEANPUHUMAEMBIX JEHCTBUN U IPEIOTBPAIIATh HX;

HaJIM4KMe PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHHUS, SKOJIOTMYECKON KYJIbTYpHI,
OTbITa NEeSATEIbHOCTH HKOJIOTMYECKOM HaIpaBJICHHOCTH, yMEHUs
PYKOBOACTBOBATbCS UMM B IO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJILHOU



MPaKTHUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKON ESITEIbHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(OpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKd M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl Kak CpelCcTBa
B3aMMOJICHCTBHS MEXKIY JTIOABMH U MMO3HAHUS MUPA;

MOHUMAaHUE CHenupUuKH OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ polrd B
(GbOpMUPOBAHNUN PAIMOHATIFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
npeacTaBieHuss 00 OKpyKaloleM MHpE KaK O €AMHCTBE MPHUPOJIbI, YellOBEeKa U
oOIIeCTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIIeHUU MpodsieM
COXPaHEHUs IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTWH JJISi COBPEMEHHOW IMBHIIM3AIINU:
o0OecrieueHnss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pElIaTh pEeCcypcHble  MNpPOOJEMBl  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOOJIEM U
o0ecrieyeHrss  Mepexoja K  YCTOMYMBOMY — Pa3BUTHIO,  paIlOHAIBLHOMY
MCIIOJb30BAaHUIO TMPHUPOAHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OWMOJOTUYECKUX 3HAHUM B IEIAX
MOBBIIIICHHUSI  OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOH TPAaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTU oOydarommuxcs, (GopMupyemon
U U3YYCHUH OHOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMs, UCHOJIb3yEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHHSI SIBICHUN OKPYXKAIOIIETO MUpPAa M MPOUCXOISIINX B HEM U3MEHEHUH,
YMEHHE JeNlaTh OOOCHOBAHHBIC 3aKIIOYEHHUS HAa OCHOBE HAaydHBIX (aKTOB U
UMEIOIINXCS JAHHBIX C IEJIbIO TIOJIYYECHHSI JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
perieHus NpooJieM B peajbHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HaHWE IIEHHOCTH HAy4YHOW AEATEeThbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO M UCCIIEA0BATEIbCKYIO IEATEIbHOCTh MHANBHIYAILHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTUHU B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTIMHU.

METANPEAMETHBIE PE3YJIbTATDI



MertanpenMeTHble pe3yibTaThl OCBOCHUSI yueOHOTO mnpeamera «buonorus»
BKJIIOYAIOT: 3HAaYMMble i (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHbIC) O0IIeHayYHbIe MOHATHUS, OTpa)XKarouue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHEeNU(PHKYy METONOB TO3HAHUSA,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILIECTBO, SHEPTHUs, SBJICHUE, MPOIECC,
CUCTEMa, Hay4yHbIN (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HaOJOJeHHe, HW3MEpPEHUEe, OKCIEpUMEHT U Jpyrue);
YHUBEpCAIbHBIC Y4eOHBIC JCUCTBUS (ITO3HABATEIbHBIE, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYarolUXCS; CIIOCOOHOCTH
oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE MEXIMCHUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS U  YHUBEpCAJbHble yueOHbIE JEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHBIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISTUBHbIE YHHUBEpPCAlbHbIE Y4YEOHbIE JIEHCTBUS, COBMECTHas
NEeATEIbHOCTb.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHUsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAIbHBIMH y4eOHBIMU NO03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a30Bble JJOTHYECKHE e CTBHA:

CaMOCTOATENIbHO  (OpMYyJIHMpOBaTh W aKTyaJU3UpoOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3za, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaIIUU, 0O0OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIC NPHU3HAKH, YCTAHABIMBATH
CBSI3U C IPyTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATHUS Uil 0ObsICHEHUS (DAaKTOB U SBJICHHIM
YKWBOW MPUPOJBI,

CTPOUTH JIOTHYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

PUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLIECTBEHHBIX CBSI3€l M OTHOILIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YYETOM aHAIM3a MMEIOIINXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUAX  PEAJBHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCIIe0BATEIbCKHE ICHCTBHUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEN0BATENBCKON U POEKTHON JIEATENBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETalUU, MPeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLUAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIILJIEHUS, BIAJAETh HAYYHON TEPMHUHOJIOTUEH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJISATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIIEHUs, HaXOIUTh apryMEHThl AJi1 J0Ka3aTeabCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIOBUSIX;

JaBaTh OLEHKY HOBBIM CUTYallUsSIM, OLIEHUBATH MPUOOPETEHHBIH OIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEeIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE WJEH, NpEjlararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ unpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH



MH(GOPMAILMIO pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIMpOBaTh 3alpOChl U NPUMEHATH PA3IMYHBIE METOJbI IPU MOUCKE U
orbope Omosornyeckoil mHpoOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HMCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MI, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
Ouonornueckoi HHPopMaIuu (CXembl, rpaduKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIB30BaTh HAyyHBIM A3BIK B KayecTBE CpeAcTBa MNpu padoTe ¢
OMOJOrMYecKoM HH(POpMALME: MPUMEHATh XHMHYECKUE, (PU3HUECKHE U
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJaJ€Th  HABbIKAMU  pAclO3HAaBaHMA U 3allUThl  HUH(pOpMaLMH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaieHue YHMBEPCAJIbHBIME KOMMYHUKATHBHBIMH J1eHCTBUSMMU:

1) o0mmenne:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU O CYIIECTBY OOCYXIaemMoi TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTEJILHO BBINOJHEHHUS TMpeiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COIJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacro3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMSTYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BAHHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJEHCTBUSA MPU PEILICHUN Yy4eOHOH 3a/1auu;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEWCTBHM C Y4€TOM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;



NPUHAMATh IL€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEUCTBUSL MO €€ [IOCTMKECHHIO: COCTaBJISTH IUIAH JEHCTBUM,
pacnpenenarh pojaud ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpe/iaratb HOBBIE MIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKEeHNE, OBITh MHUIINATHBHBIM.

OBJiaieHne YHUBEPCAJTbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopraHnu3anms:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHUS [UJIS BBIABICHHS NpoOJeEM U HX
pelIeHrs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHWUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBIABIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAaH pEIICHUS MpoOJieMbl € YYETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUM;

JlaBaTh OILICHKY HOBBIM CHUTYaIIUsIM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIIOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pEILICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOoCcOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW JPYyAULMU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMHM  TO3HABATENLHON  pedJeKkcud KaK  OCO3HAHUS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHU)KEHMUIO;



IIPUHUMAaTh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE cedsT U APYTHX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAIU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBeKa.

IHHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4YEeOHOro mpeaMmera
«buonorusi»y Ha yriayOJIE€HHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIedYeHHe
npouibHOoro  oOydeHust  oOywaromuxcst  Ouosormn. OHM — BKJIIOYAKOT:
cnenuuyeckue sl OMOJIOTMH HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 1O
OCBOEHUIO, UHTEPIPETAUN U NpeoOpa30BaHUIO 3HAHWM, BUABI JIEATEIBHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peaNbHbIX KU3HEHHBIX CUTyalusx. lIpenMeTHbie pe3ynbTarsl MPEACTaBICHBI MO
roJiaM U3y4eHUs.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHOTO mpeamera «buomorus» B 10
Kjlacce NOJDKHBI OTPAKATh:

C()OPMUPOBAHHOCTh 3HAHUW O MECT€ U poJu OHOJIOTHUM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NO3HAHWM  3aKOHOB TOPUPOABI U  pEUIeHMH NOpoOJieM  palMOHAIBHOrO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIATAKOIIME OUOJIOTUYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYUBOCTb, POCT M PAa3BUTHE), OMOJIOTHUYECKUE TEOPUU
(xnetounast Teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpoMocoMHas TeopHs
HacnenctBeHHocTH T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOTO00pa3usi W  MPOUCXOXKIACHUS  KyJbTYpHBIX  pacTeHWi),  3aKOHbI
(ennHOOOpa3usi MOTOMKOB NMEPBOTO MOKOJEHUS, PACILEIJIEHUS], YUCTOThI TaMeT,
HE3aBUCUMOTO HacieaoBaHus [. MeHngensa, TOMOJOTHUYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basuiiosa), IIPUHLIATIBL
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOAAMH HAyYHOTO IIO3HAHUS, MHCIOJIb3YEMBIX B
OMOJIOTMUECKUX HCCIIEIOBAaHUSAX JKUBBIX OOBEKTOB (OMHCAHHME, W3MEpPEHUE,
HaOJIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYNICCTBEHHBIC TIPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
OYKApUOT, OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX OpPTraHW3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOSHUS OPTaHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJIOBEKA, IIPOIIECCOB JKU3HEACSITECIBHOCTH,
MPOTEKAIONTUX B OPraHU3Max PACTCHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHUYECKHUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa0O0IM3M), MPEBPAIICHUS YHEPTUH, OPOKEHUS,
aBTOTPO(PHOTO U TreTepOTPOPHOrO THUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MEW03a, TaMeTOTeHe3a, IMOPUOTECHE3a, TTOCTIMOPHOHAIBLHOTO PAa3BUTHSA,
Pa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICUCTBHS TEHOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOOPA;

YMCHHE YCTaHABIMBATh B3aMMOCBS3M MEXIy OpraHOWJIAMHU KIETKA W HX
(GYHKIUSMHU, CTPOCHHWEM KJIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXIY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pAacTCHWH, JKMBOTHBIX M YEJIOBEKAa W MX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY dSTallaMH
oOMEeHa BEIIECTB, ATaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
TanaMu 3MOPUOHAIBHOTO PA3BUTHS, TEHOTHUNOM U (PeHOTUIIOM, (HEHOTUIIOM U
dbakTopamu cpenibl OOUTaHUS;

YMEHUE BBISIBJIATH OTIMYHUTEIBHBIC MPU3HAKW JKUBBIX CHUCTEM, B TOM UYHCIIE
pacTeHu, )KUBOTHBIX U YEIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JIJIs JOKa3aTeIhCTBa POJICTBA OPraHW3MOB Pa3HbIX
CUCTEMATUYCCKUX TPYIIIT,

YMEHHUE pemaTh OMOJOTUIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIICTYEMBIMU OMOJOTHYECKUMH MPOIIECCAaMU U SIBICHUSMH, JE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJHATh JIa0OpAaTOpHBIE M MpaKkTU4YeCKue paboThl, COOII0IATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAILHBIMHU
cpencrBamu, GOpMYIHpPYS I1€Jb HCCIEIOBAHUS, aHATU3UPOBATH MOIYUYCHHBIC
pE3yNbTATHI U IeNIaTh BHIBOBI;

YyMEHHE YyYacTBOBaTh B y4eOHO-HMCCIIEIOBATEIILCKONM paboTe 1Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJUYHO  TIPEACTABIIATH  TOJYYCHHBIC  PE3yJbTaThl Ha  YYEHWYECKHX
KOH(DepeHIusX;

YMEHUE OIICHUBATh JTUYECKHE aCIeKThl COBPEMEHHBIX HCCIICIOBAHUMA B
oOylactu ounoJioruu u M€ IULINHBI (KJTOHUpOBaHUE, HCKYCCTBEHHOE
OIUTOJIOTBOPCHHE, HAIMpPaBICHHOS M3MCHECHHWE T'€HOMAa M CO3JIaHWe TPAHCTCHHBIX
OpraHu3MOB);



YMEHUE OCYIIECTBISATh OCO3HAHHBIA BBHIOOpP Oyaymiell mpodeccuoHalIbHON
JEATEILHOCTH B 00JacTH OMOJIOTHH, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIiayOJIsTh MO3HABATEIbHBIM
MHTEpEC, HAIPaBJICHHBIN HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpoAODKeHHEe OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3aIMsIX CPETHETO
PO EeCcCCUOHAIBLHOTO U BBICHIEr0 00pa30BaHuUs.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYyUYHOU
KapTHHBI MHpA, B TMO3HAHMM 3aKOHOB MPUPOABI M PEIICHHH SKOJOTMYECKHX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUH BOIPOCOB PAIMOHAIBLHOTO
MPUPOJIOTNIOIB30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOILECHUS K TPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHY;

yMEHUE BJIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
OTIpEJICICHUs] W TOHMMAaHWE CYIIHOCTH OCHOBOIOJIATAIONIUX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBosmtoniuonHas Teopus Y. JlapBuHa, CUHTETHYECKAs TEOPUS IBOJIIOIUN), YICHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBoitonuu, B.. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus J[x. Xapaum u B. BaiinGepra,
3apojsimieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTMYECKON MNHpaMHJIbl 3HEpruum), runore3bl (runoresa «vupa PHK» V.
['unGepra);

YMEHHE  BJIQJETh  OCHOBHBIMH  METOJIaMM  HAy4YHOrO  IO3HAHMS,
UCIIOJIb3YEMBIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOII0JeHUE, SKCIEPUMEHT), CIOCcOO0aMu BBISBIICHUS U
OIICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
DKOCHCTEM M Ouochepbl, CTaOUIM3UPYIOIIETO, JBHXKYIIETO M Pa3phIBAIOIICTO
€CTECTBEHHOTO otbopa, aJIONaTPUYECKOTO u CUMITaTPUYECKOTO
BUJ1000pa30BaHMsl, BIUSIHUS ABKYIIIUX CHJI DBOJIFOIMM HA T€HO(MOH/ MOMYJISIUHU,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOWTaHus, YepeIOBaHuUsl HaNpaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aMMOCBSA3M MEXAY IMPOLECCAMU HBOJIOLNH,
JIBIDKYIIMMH CUJIAMH aHTPOTOreHe3a, KOMIIOHEHTAaMU Pa3JIMYHBIX DKOCUCTEM H
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYUTENIbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpefie OOMTaHWs, aOMOTHYECKHUX M OHMOTHYECKHUX



KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBsS3€d OpPraHM3MOB B  COOOIIECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpebl OOUTAHUSA, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXpPAaHEHHS MHOTrooOpa3usi BHIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI U UETIOBEUYECTBA;

YMEHHE peniaTb OMOIIOTUYECKUE 33a]Ja4H, BBISBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXAY UCCIIETyeMbIMU OMOIOTMUECKUMHU MPOLIECCAaMU U SIBICHUSAMH, JeNaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH IOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBIMOJIHATh JIA0OpATOPHBIE M TPaKTUYECKUE padOThl, COOIIOATH
IpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAIBLHBIMU
cpeacTBamMu, (GOpMyIupys LeJdb HCCICIOBAHMS, aHATU3UPOBATH IOJYYCHHBIC
pe3yJIbTaThl U JAENIaTh BBIBOJBL;

YMEHHME y4acTBOBaTh B y4eOHO-HMCCIIENOBATENbCKOW paboTe mo OHOJIOoruH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOILIECTB, U
nyOIMYHO  TPEACTABIATH  MOJYYCHHBIE  PEe3yNbTaThl HAa  YYEHHYECKHX
KOH(epeHUusX;

YMEHHE OLIEHUBATh TUIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEIOBEKA
U YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIoco0ax MpenoTBpallleHus
r100albHBIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIA BBIOOp Oyaymieil mpodeccuoHanbHOU
JESITEIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3AWCTBA, MUILEBOU
IPOMBIIIJIEHHOCTH, YIUIyOJIATh I103HABAaTEJIbHBIM MHTEpPEC, HANpaBICHHbIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccuu U MOPOAOIIKEHUE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BBICIIIETO0 0Opa3OBaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Korrpomsusre  Mparrmseckie (undposbie)
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypenI
1 buonorus kak Hayka 1 bubnuoreka [IOK
2 JKuBble cucTeMBbl U UX U3YUEHHE 2 bubnnorexa [HOK
3 buosnorust kietku 0.5 bubmmoreka [JOK
4 XuMHYecKasi OpraHUu3aIus KICTKH 10 1 bu6mmoreka [IOK
5) Crtpoenre u GyHKITH KICTKH 8 bubnuorexa [JOK
5 OOMeH BelecTB U NPeBpalleHNe YHEPTUHU B 9 1 BuGmorexa IOK
KJIETKE
7 HacneHCTBeH}fas{ uHpopManus u 9 05 BuGmorexa LIOK
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1 bu6mmoreka [JOK
9 Crtpoenue u GyHKIIUUA OPTaHU3MOB 17 1 15 bubnuotexa [JOK
10 Pa3mHOkeHue u pa3BUTHE OPraHU3MOB 8 1.5 bubnnoreka [JOK
11 I'eneTnka — Hayka 0 HacJIEICTBEHHOCTU U 5 0.5 BuGmiorexa LIOK
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 bubnnorexka [JOK
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 bubnuorexa [IOK
14 I'eHeTHKa yeoBeka 3 0.5 bubmuoreka [JOK
15 Cenekiusi OpraHu3MOB 4 1 bubnmoreka [JOK
16 buotexHomorus u CHHTETHYECKAs OMOJIOTHS 4 bu6mmoreka [IOK
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl

1 3apoxeHue I/vaaSBI/ITI/Ie HBOJIFOL[MOHHBIX 4 BuGmmorexa LOK
npeCcTaBiIeHUu B ONOIOrHH
Mukpo3BOIIOLHS U €€ PE3YNIbTATHI 14 2 bubnnorexa [JOK
MaxkposBoitonus U €€ pe3yabTaThbl 6 bubnmnoreka [JOK

4 [TpoucxosxaeHue U pa3BUTHE )KU3HU Ha 15 15 BuGmmorexa LOK
3emuie

5) [TpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1 1 bubnuotexa [JOK
DKOJI0rus — HayKa 0 B3aUMOOTHOIIIEHUSX

6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5 bubnuoreka [IOK
C OKpY2Karolleu cpeaou

7 Opranusmsl 1 cpeia 0OUTaHus 1.5 bubnnorexka [JOK

8 DKOJIOTHS BUJIOB U TOMYJISIIUN 0.5 bubnuotexa [JOK

9 DKos0rus coo01IecTB. DKOJIOTHYECKHE 12 1 05 BuGmiorexa [IOK
CHCTEMBI

10 buocdepa — rinobanbHas skocuctemMa bubnnoreka [JOK

11 YenoBek U OKpysKarolas cpeaa bubnuorexa [IOK

12 PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 2 7.5




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Yuebnuk noja penakiueid B. B. Ilaceunuka buonorus: O6mas Ouosorus
[Tpoduneubiii yposens. 10 kiacc. M. : [IpocBemienne, 2023 rox

VYuebnuk nopg pepakuuedt B. B. ITaceunuka buonorus: OOmast Guonorus
[Tpodunsubiii ypoBens. 11 kiacc. M. : Ilpocsemenne, 2023 rox

buonorus: O6mas 6uosorus. YriryOieHHbId ypoBeHb. 10 ki1. : yueOHUK/B.
b. 3axapos, C. I'. MamonToB, H. 1. Conumn, E.T. 3axaposa.-7¢ u3j., CTepeoTHIL.-
M.: Jlpoda, 2019.-349¢.: un.

buonorus: OOmras Ouonorus. YriayOiaeHHbIN ypoBeHb. 11 k1. : yueOHuk / B.
b. 3axapog, C. I'. MamonToB, H. 1. Conun, E.T. 3axapoBa.-5-¢ uzn., -M.: lIpoda,
2020.-265c.: u.

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

buonorusa: OOwas 6uosorus. YrinyoneHuslid ypoBeHb. 10 ki1. : yueOHuk/B. b.
3axapos, C. I'. MamonToB, H. . Conun, E.T. 3axaposa.-7¢ u3a., crepeorun.-M.:
Hpoda, 2019.-349c.: un.

buonorus: OOuas 6nonorud. YriryoseHHbId ypoBeHb. 11 ki : yueOHuk / B. b.
3axapos, C. I'. MamonrosB, H. 1. Conun, E.T. 3axapoBa.-5-¢ u3z., -M.: Jlpoda,
2020.-265c.: n.

KouTtponsHo-uzmeputenbabie Matepuanbl. buonorus. 10 kimace / Coct. H. A.
borpanos.-3-e uza., ucrp.-M.:BAKO, 2017.-80c.

KouTtponsHo-uzMeputenbabie Matepuanbl. buonorus. 11 kmace / Coct. H. A.
bormanos.-3-e u3a., ucrtp.-M.:BAKO, 2016.-80c

E. H. JlembsakoB, A. H. Co6ones, C. B. Cymaroxun CO0pHUK 3a1a4 110 oOIei
ouonorun- M.:BAKO, 2023

E. H. JlembsnkoB, A. H. CoboneB CoOopHuk ynpaxHenuil. buomnorus 10-11.
VYrny6nennsiit ypoBeHb- M.:IIpocsemienune, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

OI'C «Mog uikoia»






