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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorus» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanm  00ydeHUST Ha YPOBHE CpEAHETr0 OOIIero oOpa3oBaHUS W
MPU3BaHBl OOCCIICYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01mMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa3oBaTEIbHBIX, BOCHHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYarolUXCsi U CTUMYJIHPOBaAHUEM
MHTEpeca K KOHKPETHOM O0JIACTM HAyYHOT'O 3HAHHUA, CBA3aHHOIO ¢ OHMOJOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebHomy mpeamety "buosorus" naétr mpenacraBieHue O
eI M 3aJadax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHHME [0 pas3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHyeT IOCIEA0BATEIbHOCTh W3yYEHUS YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Omaromgaps 4YeMy M[POCMATPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUNA O 370pOBOM 00pa3e >KHU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIIEHUS K OKpyXaromei mnpupoaHoit cpene. B
mporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
GbOopMUPOBAHUM OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIIBHOM  JEATEIbHOCTU
oOy4aromuxcss MO OCBOCHHMIO COACpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiiaeT OuoJIoTMYecKoe o00pa3oBaHME B IIKOJE MW OpPUEHTUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH U OMOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha yriIyOJE€HHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHbIX TpPU  H3YYEHUH  OOyHaroNIMMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/ejoB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusax, OpraHU3ME YeNOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KAaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUSMHM, IOJYYCHHBIMH OOYUYAIOIIUMUCS TPH H3yYECHUHU
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEPHBIE JJIS )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zusa IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETUKU M CEJEKUUU, OMOTEXHOJOTMH U CUHTETHUYECKOM
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpuszBaH = 00ecmeudTh  OCBOCHHUE
00yJaroIUMHUCS OMOIOTUYECKUX TEOPUH M 3aKOHOB, M, MPUHITUIIOB U TPABUJ,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCSI HAYYHBIX JOCTHXKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOI0 MaTepuala B COAEP’KaHUMU MPOTPaMMBbI
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOJ€HHOM YpOBHE —
OBIAZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(heCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OHOJIOTHEH, WM K BBIOODPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE OOYYAIOIIMMHUCA CUCTEMbI OMOJOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHWUH, MHOTO0Opa3uu MW OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJsLus, BU, OMOreo1eHos3, onochepa); 0 BBIIAIOMUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM PA3BUTHS, TE€HETHUKU U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JjabopaTtopum M B npupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHUE OOYyYalOIUMUCS  YMEHHUSIMHU: CAMOCTOATEIBHO  HaXOJWTb,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjeMaMu 4YeOBEYECTBA; OLIEHUBATh MOCIEACTBUS CBOEH NE€ATENBbHOCTH I10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOM KU3HENEATETbHOCTH B UPE3BBIYATHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHUH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpOIleCCe 3HAKOMCTBA C BBIJIAIOMIMMHUCS OTKPBITUSIMHU M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBaHMM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCIIUTAHUE y 00YYAIOMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJIE B
IIEJIOM M K OTJICTBHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YaroMIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAILHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0OPOBbSI
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MaCHOCTH JKU3HENESITEIbHOCTH B YpPE3BbIYAMHBIX CHUTYaIUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO37aHWEe  YCIOBHUH  JUIsI  OCO3HAHHOTO  BBIOOpa  OOYYaIONUMUCS
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeIHeTo o0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/elo).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIIECTBIISETCSA ¢ YIETOM CHErU(pUKU €ro COJAep KaHWs W HaIMpaBJICHHOCTH Ha
MPOJOJDKEHNE  OMOJIOTHYECKOTO 00pa3oBaHHWs B  OpTaHM3AIUAX  CPEIHETro
PO eCCUOHANIBEHOTO U BBICIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEIOBATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.

COJEPXAHUE OBYUYEHUA
10 KVIACC

CopepskaHue MpOrpaMMbl, BBIIEICHHOE KYPCUBOM, HE BXOJIUT B IMPOBEPKY
rocyaapcTBeHHOU nutorooi arrectauu (I'MA).

Tema 1. BuoJsiorns Kak HayKa

CoBpemeHHas OuoJiorusi — KOMIUIEKCHasl Hayka. Kpatkas ucropust pa3BUTHSA
Oouonoruu.  buomornyeckue  HayKMd M HU3yd4aeMble UMH  NPOOJIEMBI.



OyHIaMEHTAIbHbIE, TPHUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OMOJIOTUH.

3HaueHue OMOJOTUN B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYUYHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnorueid. 3HaueHHe OHOJOTUU B
MPAKTUYECKOM JIESITEIBHOCTH YEJIOBEKA: MEIULIMHE, CEJIbCKOM XO3SICTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBL.

JleMoHCTpanun

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. /lapBuH,
VY. I'apseut, I'. Mennens, B. U. Bepnanckuii, U. I1. [1aBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl u cxembl: «CBsI3b OMOJIOTMH C APYTUMHU Haykamm», «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

KuBble cucteMbl Kak mpeaMer u3zydeHusi Ouonoruu. CBONCTBA >KUBBIX
CUCTEM: €IMHCTBO XHMMHUYECKOIO COCTaBa, JUCKPETHOCTb W LEIOCTHOCTD,
CIOXXHOCTh M YIHOPAIOYECHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPTraHU3aIus,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOITYJISILIUOHHO-BUI0BOM, 3KOCUCTEMHBIN
(OuoreoueHotuueckuit), oOuochepusiii. Ilpoueccbl, mpoucxonsdlmue B KUBBIX
cucremax. OCHOBHBbIE MNpHU3HAKU *KUBOro. JKu3Hb Kak (opMma CyIIeCTBOBaHUS
Marepuu. Hayku, n3yydaromue xuBble CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3aLUU.

N3yuyenue xuBbIX cucteM. MeTonsl Omonornueckor Hayku. HaOmronenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus3. [loHarue o 3aBucCuMoOn u
He3aBUCUMOM mniepeMeHHOW. [lmanmpoBanue »skcnepumenta. IlocraHoBka wu
npoBepka rumnote3. Hynesas runotesa. IloHsitue BBIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHbBIX. OIEHKAa JOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI UCKaX€HUs pPe3yJbTaTOB »JKcrepuMeHTta. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpauumn

Tabnuupl u cxeMbl: «OCHOBHBIE TIpU3HAKU >KU3HW», «buonornyeckue
cucteMmbl», «CBOWCTBA KUBOW MaTepun», «YPOBHU OPraHU3ALMMU KUBOUN
npuponb», «CTpoeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuzma», «buoreonenos», «buocdepa», «Metomabl
V3y4EHUs JKUBOU IPUPOIBDY.

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

IIpakTnueckass padora «lcnonp3oBaHUWE Pa3IUYHBIX METOJAOB MpH
M3YUYECHUHU KUBBIX CUCTEM.



Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHANbHAasg eIuWHUIA KuBoro. HMcropus
oTkpbITus kietku. Paboter P. I'yka, A. JleBenryka. Knetounas teopus (T. I1IBanH,
M. Ilnetinen, P. BupxoB). OcCHOBHbIE NOJIO)KEHUS COBPEMEHHOM KIIETOUHOMN
TEOPUH.

Metoapl  MOJIGKYJISIPHOM M KIETOYHOM  OWMOJOTHMU:  MHUKPOCKOIMS,
xpomatorpadus, 37mekTpodope3, METOJ MEUEHBIX aToMOB, AU(QepeHIInaTbHOe
HEeHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
K1emok. DIEKTpOHHas MUKpockonus. Kougoranvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

[Toptpetsi: P. I'yk, A. JleBenryk, T. IlIBann, M. lllnelinen, P. Bupxos, K. M.
bap.

Tabmunpl 1 cxembl: «CBETOBOM MUKPOCKOI», «DNEKTPOHHBIA MUKPOCKOI,
«Hctopust pa3BUTHS METOAOB MUKPOCKOTTHI.

OOopynioBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
KUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XHAMHMUYECKUI COCTAaB KJIETKH. Makpo-, MUKpO- U YJIBTPAMUKPOIJIEMEHTBHI.
Bozma m e€ posp Kak pacTBOPHUTENSA, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryysiquu. MuHepanabHble BEUIECTBA KJIETKH, MX OHOJIOrMYecKas
poJib. POIb KATHOHOB M aHHOHOB B KJIETKE.

Oprannueckne BewlecTBa KIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oenka, MenTHaHas CBs3b. BTopuuHas, TpeTWyHas, 4YeTBEpTUYHAsSA
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudpukauuss  OGenkos.
buonornyeckue Qynkun 6enkoB. [Ipuonsi.

VYrneBonbl. MOHOCaXapupl, 1ACaxapHibl, OJUTOCaxXapyIbl U MOJIUCAXAPUIBL.
OO6muit  1aH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOMCTBAa  yTrJI€BOJIOB.
buonornyeckue pyHKIIMMU YIII€BOIOB.

Jlunuast. 'uapodunsHo-rTUapOPOOHBIE cBOMCTBA. Kitaccudukanus Tunuios.
Tpurnunepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
munuaoB. OO1Me CBOMCTBAa OMOIOTUYECKUX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK um PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun xommiementapuoct. IIpaBumo Yapradda. Ctpykrypa
JIHK — nBoiinas cnmpans. Mectonaxoxnenue u ouonorndeckue pynkmun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.



Crpoenne Mmoisiekynbl AT®. Makposprudueckue cBsi3u B MoJekyine ATO.
buonornueckue ¢pynkiun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKH, UX (QYHKIIUHU B
Kietke. Jlpyeue wuyxneozuompughocpamor (HT®@). CexenupoBanue JIHK.
Memoowl eenomuxu, mpancKpunmoMuKu, npomeoMuKu.

CrpykTypHas Ouoisiorusi: OMoXuMU4eckue u OnodundecKkrue UcciaeqoBaHUs
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OHOMONEKyNI. Mooenuposanue
CmMpYyKmypbol U OYHKYUll OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
Opeanuyeckull cCunme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JdeMoHCcTpaIMuA

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

[narpammer:  «PacnpeneneHne XHMMUYECKHX 3JEMEHTOB B HEXUBOU
npupoie», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JJIEMEHTOBY,
«Ctpoenne MoJIeKybl BOIbD», «BemecrBa B coctaBe opranusmoBy», «CTpoeHHE
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOMl MOJIEKYJbl», «CTpoeHHE MOJIEKYI
yrieBooBy», «CTpoeHre MOJIeKyn JUnuaoB», «HyKIeMHOBbIE KHUCIOTHI»,
«Ctpoenue Monekyiasl ATO».

Tema 5. CTpoenne u QyHKINH KJIETKH

Tumnbl KIETOK: JyKapuoTHUecKas U Mpokapuotuyeckas. CTpyKTypHO-
(yHKUIHOHAJIbHBIE 00pa30BaHUs KIETKH.

CrtpoeHue npokapuoTHUecKkoi kieTku. Kinetounas creHka OakTepuii U apxeil.
Oco0eHHOCTH CTpPOEHMsI TEeTepoTpOodHON U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib TPOKapHuoOT B OMOIIEHO3aX.

Crtpoenue u (GyHKIIMOHUPOBAHUE AYKapUOTHUUYECKOU KJICTKH.
[Inazmatuueckas wmemOpana (masmanemMma). CTpykTypa IJIa3MaTHYECKOU
MeMOpanbl. TpaHCIOpT BelecTB Yepe3 IMIa3MaTUYecKyto MeMOpaHy: MaCcCHUBHBIN
(muddysus, obneruénnas auddysusi), aKTUBHBIN (NMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynmponunaemocts MeMmOpanbl. Pabota HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa u QyHKIHMH KIETOYHON CTEHKU PACTEHHI, TpHOOB.

[utomna3ma. [uto3omas. [luTockenet. JBrxkeHue muroria3mbl. OpraHoubl
kietkn. OmHOMeMOpaHHBIE OPTaHOWIBl KIETKH: JHAOIIAa3MAaTHYeCKash CeTh
(BIIC), anmapar I'onbaxku, JTU30COMBI, UX CTpoeHUE M (yHKUIMHU. B3aumocBs3b
OJIHOMEMOpPAHHBIX OPraHouAoB KieTKH. CTpoeHHe TpaHyISIPHOrO PETUKYJIyMma.
Mexanusm nanpasnenus oeakos ¢ IIIC. CuHTEe3 pacTBOpUMBIX OeinkoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyssIpHBIA)  SHIAOIUIA3MATHYECKUIN
petukynyM. CekpetopHas QyHkius ammapata ['onbmxu. Moougurxayus 6enxos 6



annapame [ onvoocu. Copmuposxka benxkos 6 annapame Ionvoxcu. TpaHcmopt
BEIIECTB B KJIETKE. Bakyonn pacturenbHbIX KiIeToK. Kierounsliid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBI  KIJIETKM:  MHUTOXOHIPHH,  IUIACTHJBIL.
Ipoucxoacoenue mumoxonopuii u naracmuo. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenue W (PyHKUIMHW MHUTOXOHIpuM U muiactul. [lepBuunsle,
BTOPUYHBIE U  CIIOXKHBIE  TUIACTHIABI  (OTOCHHTE3UPYIOUIUX  DYKapHUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEUKOTIIACTHI BHICIIMX PACTEHUM.

HememOpanubie opranouabl kieTku CTpoeHuEe U (PYHKIIMM HEMEMOpPaHHBIX
OpraHOHUIOB KJICTKHU. Pu6ocomer. Ilpomesicymounvie Qunamenmeol.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmol. MBIIIEUHbIE  KJIETKU.
Axmunogvle KOMNOHenmbvl Hemblueunblx Kiemok. MukpotpyOouku. Kietouynsrit
nentp. CTpoeHMe U JBWKEHHWE JKIYTUKOB W PECHUYCK. MUKpPOTPYOOUKH
nuToruiasmel. LleHTpuons. benxku, accoyuuposanuvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIUia3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. SnepHslii OenkoBbld MaTpukc. IIpocTpaHCTBEHHOE pPacHoOIOKEHHE
XpOMOCOM B HMHTEppa3HOM szpe. JIdyxpomamun u cemepoxpomamun. benku
XpOMaTuHa — THUCTOHBI. Jlumamuxa sdepHou 00010YKU 6 mumose. oepmbiii
MPAHCHOPM.

Kinerounsle BkItoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu

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

Tabmuubr u cxembl: «CTpoeHUE DYKApUOTHUECKOW KIeTKn», «CTpoeHue
JKUBOTHOW  KJeTkn», «CTpoeHMe  pacTUTENbHOM  KIeTKW», «CtpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTHUIECKON KIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpPOIIpEenapaThl OaKTepUabHBIX KIETOK.

JlaGoparopuass pabGora «l3ydyeHue CTpOEHHS KJIETOK PA3JIUYHBIX
OpraHU3MOB.

JlaGoparopnass padora «lccienoBanue mia3mMoyi3a W JETUIA3MOJIMN3A B
PACTUTENbHBIX KIIETKaX».

Tema 6. O0OMeH BelleCTB M NpeBpallleHNe JHEPTHH B KJIETKe

AcCUMMIIALINAS U AUCCUMUIISILIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tunsl oOmMeHa
BEILIECTB: aBTOTPO(PHBIN W reTepoTpodHBIM. YyacThe KuUCIOopoaa B OOMEHHBIX
mpoiieccax. OJHepreTuueckoe obOecrnedueHne KieTku: mnpeBpamieane ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPEaKIuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTalau3atopoB. bemku-



aAKTUBATOPHI M OCNKU-UHTHOUTOPHI. 3aBUCHUMOCTH CKOPOCTH (DEpMEHTATUBHBIX
peaKkIuii OT pa3IMIHbBIX (PAKTOPOB.

[lepBUuHBIA CHUHTE3 OPraHUYECKUX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHokcueenHvlli U oxkcueeHHbll omocunmes y oaxkmepuu. Ceemocobuparowjue
RUSMeHmMbl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poib XJI0poriacToB B mpolecce
dotocunteza. CretoBas u TeMHOBas ¢aszbl. Domoodvixanue, Cs., Cq. u CAM-munur
gpomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BnusHue paznuuHbX (aKTOpOB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XeMOCHHTE3. Paznoob6pa3ue OpraHU3MOB-XEMOCUHTETHKOB:
HUTPUPUIUPYIOIIHNE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOAOPOJHBIE
OakTepuu. 3HAUYEHHUE XEMOCHUHTE3a.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI Kak OOBEKTHI
OMOTEXHOJOTHH M BO30YAUTEIN O0JIe3HEH.

AspoOHbIe OPTraHU3MBI. Oransl JOHEPreTUYECKOIO oOMeHa.
[ToaroroBUTENbHBIN 3TaMN. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonorndueckoe okucaeHUE, WU KJIETOYHOE JbIXaHue. Pojib MUTOXOHApPUIA B
npoiieccax ouonoruyeckoro okucienus. [{uknnueckue peakuun. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeuss memoOpanHo2o epadueHma npomoros. Cunmes
ATD: paboma npomonnou ATD-cunmaser. llpeumyniecTBa a’poOHOTO MyTH
oOMeHa BelleCTB nepea aHadpoOHbIM. DPGHEKTUBHOCTh SIHEPTETUUECKOTO OOMEHa.

JlemoHcTpanuu

[Toptpertst: k. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabnuipl u cxembl: «POTOCUHTE3», «IHEpreTuueckuit oomen», «buocunres
oenkay, «CtpoeHue hepMeHTay, « XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpPYIOBAaHHUE JII MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTIPETIapaToB.

Tema 7. HacsiencrBeHHasi uHGopMalnus U peajiu3anus eé B KiIeTKe

Peakuun mMatpuuHoro cunrtesa. [IpuHIUN KOMIUJIEMEHTAPHOCTH B PEAKIUSIX
MaTpPUYHOIO CHHTe3a. Peanuszanus HacneAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunius — MarpuuHbeli cuHte3 PHK. IlpuHumme
TPAHCKPUTIIIUU: KOMILJIEMEHTAPHOCTh, aHTUNAPALIEIHHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancisuus u e€ stansl. Yuactue TpancnoptHbix PHK B 6uocuntese Genka.
VYcnousi 6mocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Pomb pubocom B
OouocuHTe3e Oenka.

Cosepemennvie npedcmasieHusi o cmpoenuu 2eHog. OpraHuszalys reHoma y
MPOKAPUOT U IYKApHOT. Perynsius akTUBHOCTH T'€HOB Yy MpoKapuoT. ['mmoresa



ornepona (d. XKako0, XK. Mano). Monexynapuvie mexanusmvl 3KCHpeccut 2eHo8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbBIX
IIPOLIECCOB B KieTKe. KieTounslii romeocTas.

Bupycel — HekiieTouHbie (OpMbI )KU3HU U 00JUraTHbie apa3uThl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JHK-cooepocawux eupycos, PHK-cooepoicawux eupycos, o6akmepuoghazos.
Obpamnas mpanckpunyus, pegepmasa, uHmezpasd.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHBIX, pacteHuit. CITN, COVID-
19, conmanbHbie 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u anaiuz donvuux maccusos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyume.
IIpoepammupyemvie pynkyuu 6erxkos. Cnocobvt 00cmasKu 1eKapcms.

JlemoHcTpanuu

[Toptpetsi: H. K. Konb1ios, /. Y. IBaHOBCKUA.

Tabnuipl u cxemsl: «buocuHTe3 Oenkay, «l'eHeTHYecKuil Koy, «Bupyce»,
«bakrepuodarm».

Tema 8. 7ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mnepuoabl W peryisiuus. WHrepdaza u MUTO3.
Oco0OeHHOCTH TpolleccoB, MpoTekawiux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKHUI ) IEPUOIbI HHTEP(DA3BI.

Martpuunsbiii cunre3 JIHK — pemnmkanwms. [Ipunnuner pernmkanuu JTHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBII  CHUHTE3, aHTUNAPAILIEIBbHOCTb.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeromMepaza. XpPOMOCOMHBIM HAaOOp KJIETKM — KapuOTHUIl. JIUMIOWAHBIA W
rariougHbelii  HabOpbl  XpoMocoM. ['omosiornmunbie  XpomocoMbl. [lonoBbie
XPOMOCOMBL.

Henenue xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOJAIINE B HUX
nporeccel. Tunel muto3a. KapuoknHe3 u nuToknHe3. buosiorndueckoe 3HaueHUe
MHUTO3A.

Perynsiius MUTOTHYECKOTO IMKIIA KJIETKH. [IporpamMmmupyemasi KieTouyHas
ru0esb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHANbHAs TeHOMHUKA. Mexanusmuol
npoaughepayuu, oughgepenyuposku, cmaperus u euberu Kiemox. «lL{ugpposas
KllemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKI KIETKW», «MmuTo3», «CTpocHHe
xpomocom», «Permukanus JJHK.



OO0OopyioBaHHE: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOpELIKA JIyKa».

JlaGopaTopnas pa6ora «Habmonenne MuTo3a B KJIETKaX KOHYMKA KOPEIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax).

Tema 9. Ctpoenue u GyHKIMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPraHU3MOB. OnHOKIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCcOoOEHHOCTH  CTPOEHHUS U IKU3HENEATENbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOYHBIC
BOJIOPOCIH, Apyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.

B3anMocCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak equHoe uenoe. I'omeocras.

Tkanu pacreHuil. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
NOKPOBHAsi, TPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(yHKUMNA U PacloSIOKEHHS TKAHEH B OpraHax pacTEHUU.

TkaHU JKMBOTHBIX M YEJIOBEKAa. [HIbI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAS,
COCJIMHUTENbHASA, MbIIIEYHAsi, HepBHasg. OCOOEHHOCTU CTpOEHUs, (PYHKUUH H
pAacIIOIOKEHUS TKaHEN B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE M T€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIINA OPTaHOB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pactenui. CKeneTbl OJHOKJIECTOYHBIX WU
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHbIl M BHyTpeHHuUi ckener. CTpoeHHE U
TUIIBI COEAUHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKIETOYHBIX  OPraHU3MOB:
amME00oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHast cucrema. Peduiekc. CkeneTHble MBI U UX padoTa.

IIntanue opranusmoB. Iloryomenue BOABI, YIVIEKHCIOIO rasa W
MHHEPAJIBHBIX BEIIECTB pacTeHUAMH. lIuTaHne KMBOTHBIX. BHyTpHumosocTHOE 1
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHENbBI
MUILIEBAPUTENBHOrO TpakTa. [lnmeBapurenbHble kene3bl. [lnmeBapuTenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanne >kuBoTHbIX. {uddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIO)KHEHHE CTPOEHMS JIETKMX [MO3BOHOYHBIX JKUBOTHBIX.
JlpIxaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUHU JETKUX y MTHL U
MIIeKonUTaomuX. Perymsmus npixanus. JpixarenbHble 00BEMBI.



TpaHCIIOPT BEIIECTB y OpPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHM.
TpancropT BemecTB y KUBOTHBIX. KpOBEHOCHass cucrema M €€ Oprassl.
KpoBeHocHasi cucTemMa TIO3BOHOYHBIX JKMBOTHBIX M dYenoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyru kpoBooOparieHusi. DBOJIOLHOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX >KUBOTHBIX. Pabora
cepLa U €€ peryJisius.

Brinenenue y opranusmoB. Beinenenue y pacteHuil. Beigenenume y
*KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opranbl BblaesieHus. PuiupTpanus,
CeKpenusi U 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl PabOThl OPTAaHOB BBIJICICHUSI.
CBs13b MOJIOCTH TEJIa C KPOBEHOCHOW M BBIICIIUTENIBHON cucTeMamu. Beiienenue y
MO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. CTpoeHne M QyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHNe MOYH Y YEIOBEKa.

3amyra y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHoOpsl
OakTepuil M LUCTHl MPOCTEUIIMX. 3allUTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. CpencrBa macCUBHOM M XUMHAYECKOU 3aIIUThl. DUTOHINIBL.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX NpPOW3BOAHBIE.
3amuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KietouHblii u
TYMOPJIbHBIA UMMYHHUTET. Bpokn€HHbi U npuoOpeTéHHbIN crnenuduueckuit
UMMYHHTET. Teopusi KJIOHaIbHO-CeNeKTUBHOTO umMmyHutera (I1. Opmmux, @. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pasgpaxkxumocts M peryisinus |y  opranusmoB. Pasgpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PaszgpakumMocTe U peryisanus y
pactenui. PocToBbIE BeleCcTBa U UX 3HAYCHHUE.

HepBHas cucrema u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y XKUBOTHBIX. OT/AENbl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pednexropHas nyra. bezycioBHbIe U yCIOBHBIE pe(IIeKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAs CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [umnoTtanmamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

IToptper: U. 11. I1aBnos.

Tabmuubl u cxembl: «OJIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
Bojopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMmbIx», «TkaHu pactenuit», «KopHeBble cuctembl», «CTpoeHue CcTeOs»,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KMBOTHBIX», «CKEIET 4YelOBEKay,



«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «Hepsnas CUCTEMaY, «Koxay, «MBpI11euHas CHUCTEMAY,
«BprgenutenbHas cucteMa», «IHIOKPUHHAS cucTemay, «CTpOEHHE MBIIIIbD,
«MmmyHnurer»,  «KumeuyHomonoctHele»y, «CxeMa  MHUTaHUS  PACTEHUN,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOCHHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHHEe IO0KIEBOro uepBsi», «HepBHas
cuctema peio», «HepBHas cucrema garymkw», «HepBHas — cuctema
npecMblkatomuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MJIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJHOKIECTOUYHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX >KMBOTHBIX, CKEJET YEJIOBEKa,
o0opy10BaHUE ISl AEMOHCTPAI[MU TOYBEHHOTO W BO3YIIIHOTO MUTAHUS PACTEHU,
pacuierieHus Kpaxmalia u OelKoB Mo/ IeHCTBHEM (PEPMEHTOB, 00OPYAOBAHUE IS
JIEMOHCTPAILIUK OMBITOB TI0 U3MEPEHUIO KU3HEHHOW €MKOCTH JIETKUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIH TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEe pacCTCHUIN.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OPraHu3MOB: Oecrosnoe (BKIIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXEHHUS:  IOYKOBAaHUE,  CIOPYIISAIUS,
dbparmeHTanus, KIOHUPOBaHUE.

[TonoBoe pasmuoxkenue. [lomoBble kieTkn, WM rameTtel. Meio3. Craaun
Mmeio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. bruonornyeckuii cMbICi
M€Ho03a M TIOJIOBOTO TIpolecca. Mewo3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpTaHU3MOB.

[IpenzapoasiiieBoe pa3Buthe. ['ameToreHes y »kMBOTHBIX. [10710BBIE JKENE3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIETOK. CriepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOJJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTE€HE3). IMOPHOJIOTHS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIeM IMOPUOIOSUU.
Konyenyuss mopgocenos u mooeru mopghoeenesa. Cragun 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanHoe Opodnenue. bnacmyna, munoi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJIEKOMMUTAIOUIMX. 3apOJABIIICBBIE JUCTKU



(racTpyssinus). 3akiaaJKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHAE 4YacTell pPa3BUBAIOIICTOCSA 3apojbliia (SMOpPHOHALHAS WHIYKIIHS).
3akiagka IUIaHA CTPOCHUSI JKMBOTHOTO KAaK  PE3yJbTaT HUEPAPXUUYECKHUX
B3aMMOJICUCTBUII TEeHOB. BiusiHue Ha 5MOpPHOHANIBHOE pa3BUTHE Pa3TUUYHBIX
(baKTOpOB OKpYyKaloleh Cpeibl.

Poct m paszButne X)uBOTHBIX. IlocTamOpmoHanbHblli nepuoa. llpsmoe wu
HempsiMoe pa3BuTue. PasButue ¢ wMetamopdo3oM y OECIO3BOHOYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOE 3HAYECHHE NPSMOrO0 W HENPSIMOTO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu MocTIMOPUOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnopl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

PasMHoxeHne u pasputue pacteHuil. ['amerodur m cropodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B IMpolecce Menosa.
['amerorene3 y pacreHuid. OIUIOAOTBOPEHHE W PAa3BUTHE PACTUTEIBHBIX
OopraHu3MoB. J[BOIiHOE OIJIOJIOTBOPEHME Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
Pa3BUTUE CEMEHHU.

MexaHu3mbl peryJsiluyi OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpersr: C. I'. HaBammn, X. llIneman.

Tabnmuupl u cxembl: «BereraTuBHOe pasMHOXKeHUE», «Tumbl Oecrnonoro
pasMHOXeHUA», «Pa3zMHOXKEHHE XIJIAMUIAOMOHAIBD, «Pa3MHOXXEHUE 3BIJICHBD,
«Pa3MHOXeHue TuApb», «Mehosy, «XpoMocoMbly, «l'ameroreHes», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaAuM OHTOreHeszay, «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3Buthe wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nsArymkn», «JIBOMHOE OIUIOJOTBOPEHUE Yy UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LUK
MOpPCKOW  KamycTbl», <«OKH3HEHHBIM [UKI  MXa», <«KU3HEHHBIM MK
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTHM W H3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUH
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUleJIbHbIe TEHbI, AJIbTEPHATUBHBIC MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJIbI ~ TEHETUKH: THOPUIOJOTUYECKHM,  I[UTOJIOTHYCCKUH,
MOJIEKYISAPHO-TEHETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbI TeHeTUKIY, «CXEMBbI CKPEIITUBAHUSI.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHUUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKoOHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

ennHooOpa3us THOpUAOB nepBoro nokojeHus. [Ipasuno nomuaupoBanus. Bropoit
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIOrnyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre nmpru3HakoB MPU HEMOJIHOM JOMUHUPOBAHUM.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJeIOBaHMUS ~ TpHU3HAKOB.  [luTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILIUBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICAOBAHUE TE€HOB, HAPYILICHHWE CLEIUICHUS MEXIAy TIeHaMH. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucremMa. [neioTponuss — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBI ajuenu3M. B3anMoAenCTBUE HEAUIEIbHBIX TI'€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJOBEKa, a
Takke (PU3NOJIOTUYECKUX MPOILIECCOB, TMOBEACHUS M KOTHUTHUBHBIX (PYHKIIMM.
['eHeTHUECKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CrernyieHHOe HacleIoBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun gposzodpuis», «Kapuorum nruusn,
«MHOXECTBEHHBIN allJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUJIOB TIEPBOTO TOKOJICHUSI M pACIIEIJICHUS TPU3HAKOB, MOJAENIb IS
JEMOHCTpPAllUM 3aKOHA HE3aBUCHMOTO HACIECOBAHMS IPU3HAKOB, MOJAENb MJIS
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpOBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE NMPU3HAKU. Buabl
M3MECHUYMBOCTH: HEHACJIEACTBEHHAs U HACIIC/ICTBCHHASI.

MonmudukanuonHass HW3MEHYMBOCTh. Ponb cpeasl B (popMupoBaHUH
MOAU(PUKAIMOHHON M3MeHYnBocTH. HopMa peakiuu npusHaka. BapuarmioHHbIN
psan u BapuarnuonHas kpuBasi (B. Horanncen). CpoiicTBa MOIu(MUKAIMOHHON
M3MEHYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHON NU3MEHUYUBOCTU. POTHh KOMOMHATUBHON U3MEHUHUBOCTHU B CO3/IaHUU
TEHETUYECKOTO Pa3Ho00pa3us B Mpeiesiax OJHOTO BU/IA.

MyTanmonHass HM3MEHYMBOCTh. BuIBI MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HWHIAYUUMPOBAaHHbIE MyTauuu. SnepHsle U
nuToIa3MaTudeckue Myrtanud. CoMaTUYECKUE W MOJOBble MyTauuu. [IpudnHbI
BO3HUKHOBEHUA MyTanuil. MyTareHbl M WX BIHSHUE Ha OPTraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U INUSEHOMUKA, PpONb INUSEHEMUYECKUX (akmopos 8
HAac1e008aHuU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JleMoHCTpauumn

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

Tabmuiet u cxeMbl: «Buasl  um3meHumBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MCHYHUBOCTBY, «Meiio3y,
«OmonoTBopeHuey, «I eHeTndeckue 3a0oieBaHus YeIoBeKay, « Buasl MyTammii.

OO6opyioBaHuE: XUBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (dpotorpadum) >KUBOTHBIX C PA3TUYHBIMUA BHIAMU U3MEHYUBOCTH.

JlaGopaTopHhasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOU KPUBOM».



Tema 14. I'eHeTHKA YesiOBEKA

Kapuorun uyenoeka. MexayHapoaHas IpOrpamMMa MCCIIEIOBaHUS TE€HOMA
4yenoBeka. MeTonbpl  M3y4eHMsT ~TE€HETHMKH  YEJOBEKAa: TE€HEAJIOTHMYECKHM,
OJIM3HEIOBBIH, HUTOr€HETUYECKUM, MONYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYISIPHO-TEHETUUECKHIA. CoBpemeHHOE ONpENICIICHHE r€HOTHUIA!
MTOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[1I[P-ananu3a. HacneacTBeHHble 3a00JieBaHUA YellOBeKa. [ €HHbIE 1 XPOMOCOMHBIE
OoJe3HM 4YeloBeKa. boJie3HM C HACEeNCTBEHHON Mpe/ipacioyioKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUN U JICYEHUH T€HETUYECKHUX
3a0o0sieBaHUN 4YenoBeka. MeauKo-TeHeTUYeCcKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIeTKU. [loHSATHE «T€HEeTUYEeCKOTO Tpy3a». ITUUECKUE acClEeKThl UCCIEAOBAHUN B
00JIaCTH peTaKTHPOBAHUS TEHOMA M CTBOJIOBBIX KIICTOK.

['enernueckue (akTOpbl TOBBINICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpY’Karolie cpeabl. ['eHeTnyueckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMoHCTpauun

Tabnuupl u cxembl: «Kapuotun uenoBekay, «MeToJbl U3YUYEHUS] TEHETUKU
yesioBekay, «l eHeTnyeckue 3a00JI€BaHUS YETOBEKaY.

IIpakTnueckas padora «CocTaBieHHE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenexkuusi OpranusMoB

JloMecTukanuss W CeleKuus. 3apoXKACHUE CEJNEKIUM W JOMECTHKALUU.
Yuenue H. WM. BaBunoBa o lleHTpax mnpoMCXOXKIEHUS U MHOro00Opasus
KYJIbTYPHBIX pacTeHuil. Ponp cenekuuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*uBOTHBIX. CopT, MOpoAa, ImTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacleacTBeHHOW wm3menHumBoctTH H. 1. BaBuioBa, ero 3HadeHue s
CEJICKIIMOHHOU pabOThI.

Metonbl ceneknMoHHOM paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUYaJIbHBIN. DTarnel KOMOWHAIIMOHHON CCJICKLIUU. HctrwiTanue
MPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLIEHKH
(dbeHoTuna NoOTOMCTBa U OTOOP MO TEHOTHUITY ¢ moMoulsko aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOW  padoThI.
PagyanvOHHBIN M XUMUYECKANW MYTareHe3 Kak UCTOYHUK MyTalUi y KYJIbTYPHBIX
dbopm opranusmoB. Vcmonb30BaHHE TEHOMHOTO PEIAKTHPOBAHUS U METOOB
pexomouHanTHBIX JIHK 1151 mostydeHust iCX0IHOTo MaTepuaia JJis CEJICKIUU.

[Tomyuenue MOJTUTLIIOUIOB. BuyTtpuBnaosas rUOpUAN3aLINSL.
brmuskopoicTBEHHOE — CKpemmMBaHWe, wid  WHOpumuHr.  HepoacTBenHoe
CKpelnMBaHue, Win ayTOpuauHr. ['erepo3uc w ero mpuumHbl. Vcmomb3oBaHue
rereposuca B cenekiuu. Otmanénnas rubpuausanus. [Ipeomonenue Oecroaus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKITUN PACTCHUI U )KUBOTHBIX. «3e1éHas
DEBONIOYU).

CoxpaHeHHE M W3YyYEHUE T€HETUYECKUX PECYpPCOB KYJIBTYPHBIX PACTEHUH H
UX JUKUX pOAMYEH U1 CO3JaHUS  HOBBIX COPTOB M THOpUIOB
CEIIbCKOXO3SIIICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CeabCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUEHUs CYUecmeyiomux U co30anusi Ho8blX Nopoo, TUHUL U KPOCCOS8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvix uoell U nepcneKmuHbIX MexHOLOSU.

JdeMoHCcTpaMu

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

Tabnunp! u cxemsl: «LIeHTpBI TPOUCXOXKIECHUS U MHOTOOOpa3usl KyJIbTYypPHBIX
pacTeHuin», «3aKOH F'OMOJIOTHYECKUX PSAJOB B HACIIEACTBEHHONM M3MEHUYHMBOCTIY,
«Metoppl cenekuun», «OTnanénHas rudpuauzanus», «MyrareHes».

Tema 16. BuorexHo10rus U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEMbIE B OHOTEXHOJIOTMHM, — KJIETOYHbIE U TKAHEBbIE
KYJIbTYPBI, MUKPOOPTAHU3MBI, 150, XapaKTEPUCTHKA. TpanuuuonHas
OMOTEXHOJIOTHS:  XJIeOONeueHue, TMOIYyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJEnHe. Mukpoouosoruyeckuii cuHte3. OOBEKTbl MHUKPOOMOJOTHYECKHUX
texHonorui. [IpousBoacTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3iaHre TEeXHOJOTMi U MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJIbIO ITOJYy4YEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp KaIMX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETUUECKUE MTYTH.

Kinerounasa unxkeHepusa. MeTonbl KyJlbTypbl KIETOK W TKaHEW PACTEHUN H
#KUBOTHBIX. Kpuobanku. Comarnyeckas THOpuAM3aLMdg W COMATUYECKHM
smOpuorere3. lcmonb30BaHWE TaruIOWIOB B CEJIEKIMW pacTeHuid. [lonyyenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHANbHBIX U NOAUKAOHAIbHbBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AWIEKIIETOK U KIIOHHUPOBAHHUE JKUBOTHBIX. METON TpaHCIUIAHTALIMU SIAEP KIETOK.
Texnonozuu 0300p06IeHs, KYIbMUBUPOBAHUS U  MUKDOKIOHALHO20
DA3MHOIICEHUSL CENIbCKOXOZAUCTNEEHHBIX KVIbIMYP.

XpoMOoCcOMHass W TeHHas HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€HAa W
koHcTpyupoBanue pekomouHanTHbix JJHK. Cozoanue mpanceennvix opeanuzmos.
JlocTrokeHUMssT W TMEPCHEKTUBBI  XPOMOCOMHOM U TE€HHOM  WHXXEHEPUM.
DKOJOrM4eCKHe U ATUUECKHUE TPOOJIEMbl T€HHOW HHKEHEPUH.

Menumuackue Ouotexnonoruu. [loctrenomuas mudposas meaununaa. [11P-
JMarHoCTUKa. MeTaOoJIOMHBIM aHaJIM3, TEHOICHTPUYCCKHM aHajau3 MpoTeoMa
YEJIOBEKA I OLIEHKH COCTOSIHUS €ro 3H40pOBbs. Mcmonb30BaHHWE CTBOJIOBBIX



kinetok. TaprerHas Tepanust paka. 3D-Ouommxenepuss g pa3pabOTKu
(GyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3aHUS KOMIUIEKCHBIX
TKaHEeW COYETAaHHMEM TEXHOJOTUH TPEXMEPHOTO OMONMPHUHTUHTA U cKadoIauHra
JUISL peIIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3naHne BEKTOPHBIX BAaKIMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBiIE€HHE MOJIEKYJSPHBIX MEXAHH3MOB
¢bynkuonupoBanus PHK-conepkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAaCHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHCcTpaIMuA

Tabmunp! 1 cxemsl: «/cnoap30BaHNE MUKPOOPTaHU3MOB B IPOMBIIIJIEHHOM
IpOU3BOJCTBEY, «KiteTouHas nmkenepus», «I'eHHass UHXEHEpUs».

IHHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA IPOI'PAMMBI 11O
BNOJIOTMN HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHUS
OoOy4YarolmuMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METanpeIMETHBIC U MPEIMETHBIE.

B cTpyKType TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OUOJOTUH
BBIJICJICHBI CIIEAYIONINE COCTABJISIONIME: OCO3HAHKME O0YYarOUUMUCA POCCUUCKON
IPaXKIAHCKON UJICHTUHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEAENICHUIO0, Haiuuyue Mmomusayuu K OOyYEHUIO  OHMOJIOTHH,
yeneHanpaeienHoe passumiue BHYTPEHHUX YOEKIEHUN JMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN Pa3BUTHUS OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIMNXCS PYKOBOJICTBOBATHCS B CBOEH
JIEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauyue  NpPAa8oOCO3HAHUS  DKOJIOTMYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUNMb LIENTU U CTPOUTH KU3HEHHBIE TJIaHBbI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHHUS MPOTPAMMBI TIO OMOJIOTHH JTOCTHUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIHHOW JEATEIHBHOCTH B COOTBETCTBHH C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHMSI, CAMOBOCTIIHTAHHS U
CaMOpa3BUTHUS, PA3BUTHS BHYTPEHHEH TO3WIMK JUYHOCTU, MATPUOTH3MA H
YBaKEHUS K 3aKOHY U IMPABOIOPSAIKY, YEJIOBEKY TpyJa U CTapllIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)XKECHHUS, OEPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HaCIEIUI0 U



TPaJULMsM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickorn denepanuu, npupoae u
OKpYKaroUIEU cpelie.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTpakaTh TOTOBHOCTH M CIOCOOHOCThH 00YyYaronIuXxcsi pyKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pPaCIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B IMPOIECCE PEATN3ALNA OCHOBHBIX HAIPABICHUHN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:KaaHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1au, BHIITOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CHOCOOHOCTh  ONpPENENSTh COOCTBEHHYIO IMO3UILUI0 IO OTHOLICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATh B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMO/ICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMU LICHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOLIECCE COBMECTHOI'O BBIMOJIHEHHUS
y4eOHBbIX, TIO3HABATEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMN HUJICHTUYHOCTH,
MaTpuoOTU3Ma, YBaXEHUS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHol, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYyJbTYpY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

IEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSITHUKAM IPUPO/IbI,
JTOCTHX)eHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJIOTWU, TOHMMAaHHWS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte (OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;



3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TPHUHATUS LIEHHOCTEH CEMEMHOW J>KHU3HM B COOTBETCTBHH C
TpaauLUsIMU Hapo 0B Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOLICHUI;

MOHMMAaHUE YMOIIMOHATILHOTO BO3/IEHCTBUS KUBOU MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXKEHHMIO B Pa3HbIX BHUJIAaX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢u3uveckoro BocnmuTaHus, (POPMUPOBAHUS KYJIbTYPbI 310POBbS H
IMOIMOHAJILHOTO 0JIArONOJyYns:

NOHMMAaHUE W peaju3alus 37J0pOBOTO W 0€30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMPaBWJI U HOPM,
cOaJaHCUPOBAHHBIM PEXUM 3aHATUM U OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTb), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAHUE IEHHOCTH TPAaBWJI WHIWBUAYAIHHOTO M  KOJUJIEKTHBHOTO
0€30macHOr0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHHE TOCICACTBUN W HENPHITHS BPEIHBIX MPUBBIYCK (YIOTpeOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTUBHOW JESATEILHOCTH TEXHOJIOTHYECKOW U COLMAIBHOM
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TUIAHUPOBATh U CAMOCTOSTEIHHO
BEITIOJTHATH TaKyIO ICSITCIIBHOCTB;

WHTEpEC K pa3InyHbIM cdepaMm NnpodhecCHOHAIBHON ACSATEIBHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymiel mnpodeccud #  Pean30BBHIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpPa30BaHHUIO Ha
MPOTSIKECHUN BCEU KU3HH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMUSA

DKOJIOTHYECKH I1€JIeCO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIlIeCTBOBAHMUS;



MOBBINICHUE YPOBHS OKOJOTUYECKON KYyJNBTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM UX BO3MOXHBIX TMOCIEACTBUM MJid
OKPYKaIOUIEH CPEIbI;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
peleHus;

CIOCOOHOCTh HCMOJB30BaTh MNpPHUOOpETacMble MPU HU3YYCHUU OUOJIOTHUHU
3HAHUS M YyMEHUSI TpU pEHIeHUH NpoOJeM, CBS3aHHBIX C palMOHAJIbHBIM
IPUPOAOIOIb30BaHUEM  (COONIOZCHUE  TpaBWi  TOBEACHHS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B DKOCHUCTEMAaX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE  HENPUATUE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYkKaAOUIEH
MPUPOJIHON CpeJlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, YIKOJIOTUYECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILMAIIBHOM
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJbTYp, CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYpbl KaK CpPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHUE cheru@UuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUM I1[EJIOCTHOTO
npeacTaBieHuss 00 OKpyXKaloleM MHpPE Kak O €IMHCTBE MPHUPOJIbI, YelIOBEKa U
oOIIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOTHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM IMBWJIM3ALINU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEUECTBA, MOUCKA MyTeH BBIXOAA U3 TI00aTBHBIX YKOJOTUYECKUX MPOOJIeM U
obecrieueHus:  mepexoja K  yCTOMUYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpcoB M (OPMHUPOBAHUIO HOBBIX CTaHJIapTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJIAX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak



COCTaBHOM 4acTu (HyHKIIMOHAIBFHOW T'PAaMOTHOCTH OOydaromuxcs, GpopmMupyemon
IpU U3Y4eHUH OUOJIOTUH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJy4YaeMble 3HAHHUA JJIs aHaiau3a |
OOBSICHEHMSI SIBJICHUM OKpPYKAlOIIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JeNlaTh OOOCHOBAHHBIC 3aKIIOYEHHUS Ha OCHOBE HAyYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelIeHus Mpo0JIeM B PEAIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHME LIEHHOCTU HAYYHOM [JEATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIET0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OWOJIOTUU B
COOTBETCTBHUHM C KU3HEHHBIMU TOTPEOHOCTMHU.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yiabTaThl OCBOCHHS y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYyuUMble JJIsI (OPMUPOBAHUS MHUPOBO33PEHUS OOyYAIOUIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC MOHSATHUS, OTpaXKarolue
[EJTOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTEeMa, Hay4YHbIH (paKT, MPUHIIMI, TUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCClieIOBaHUE,  HAOMIOJICHUE,  WU3MEpPEHHE, OKCIEPUMEHT U  JApYyrue);
YHUBEpCaIbHbIC Yy4YeOHBbIC JeWcTBUS (MO3HABATENbHBIE, KOMMYHUKATUBHBIC,

pETyJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHON
TPaMOTHOCTH ¥  COITMAIBHOM KOMIICTCHIIMM  OOYyYaromuxcs; CIIOCOOHOCTh
o0yJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHUPOBO33pPEHUYCCKHE 3HAHUS W  yHUBEpCAJIbHbIE Yy4eOHbIE JCHCTBHS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

B pesynbrare wu3yueHus OHWOJIOTMM Ha YypPOBHE CPEIHETO OOIIETro
oOpazoBaHus y oOy4aromerocss OyayT cpoOpMUPOBaHbI TO3HABATEIbHBIC
YHUBEpCaIbHbIC YUeOHbBIE ACHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YICOHBIC
JIEUCTBUS, PETYJISTUBHBIC YHHUBEPCAIbHBIC YyYeOHbIC JCHCTBUS, COBMECTHAs
JEATEIIbHOCTb.

MertanpenMeTHble pe3yJbTaThl OCBOCHHS MPOTPaMMbl CpPEIHEro OOIIero
o0pa3oBaHus JIOJDKHBI OTPaXkKaTh:

OBaajnenne YHHBepPCAJIbHBIMH yueOHBIMHU NMO3HABATEJIbLHBIMU
NefCTBUSMM:

1) 6a30BbIe JJOrHYECKHE TeCTBHA:



CaMOCTOSITENNFHO ~ (OPMYJIUPOBaTh M aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONBb30BaTh TMPU OCBOCHUU 3HAHUN TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(amanm3a, cUHTE3a, CPaBHEHMS, KiIacCU(pUKaIIU, 0O00OIICHHS ), PACKPBIBATh CMBICT
OMOJIOTUYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIC MPU3HAKU, YCTAHABIUBATH
CBSI3U C APYTUMU TOHATUSAMU);

OTIpPENENATh LENN JACATeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTU C TOCTABICHHBIMU LIEIISIMU;

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS JUIsl OOBsICHEHUS (PAKTOB U SIBICHUMN
YKUBOW TIPUPOJBL;

CTPOUTH JIOTUYECKUE pacCykAeHus (MHIYKTUBHBIC, JACIYKTUBHBIC, IO
aHaJIOTWH), BBIABISATH 3aKOHOMEPHOCTH M TMPOTHBOPEUYHS B PACCMATPHUBAEMBIX
SBJICHUSIX, (DOPMYIHPOBATH BHIBOBI U 3aKIIOUCHMS;

OPUMEHATh  CXEMHO-MOJENBHBIE  CpeAcTBa [ IPEICTaBJICHUS
CYIIECTBCHHBIX CBS3€M M OTHOIICHUU B M3Y4aeMbIX OMOJOTHMUYECKUX OOBEKTax, a
TakKe  TPOTHUBOPEYM  pa3HOTO  poJa,  BBIIBICHHBIX B Pa3iMUHBIX
UH(GOPMAIMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIaH pELIEHHUs NPOOJEeMbl C YYETOM aHaIU3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMaTEpUaJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBHI B JACSITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
EJISIM, OIICHUBATh PUCKHU TOCIEICTBUN ACSITETFHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX TPOOJIeM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBBIKAMHU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIMOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PELICHHsI MPAKTUYECKUX 3a/1ay, IPUMEHEHUIO
pa3IMYHBIX METOJIOB MMO3HAHUS;

UCTIONB30BaTh PAa3jMuHble BUABI JEATEIHHOCTH TO TMOJYYCHHUIO HOBOTO
3HaHWs, €ro WHTEpPIpEeTalluH, MPeoOpPa30BaHUI0 M TMPUMEHEHUIO B YYEOHBIX
CUTYalUsiX, B TOM YHUCJI€ IPU CO3JaHUH YUEOHBIX U COL[MANIbHBIX IPOEKTOB;

(GbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJIeTh HAYYHOW TEPMHUHOJIOTHUEH,
KITIOYEBBIMH TTOHITHSIMHA U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
JESITEIbHOCTH U KU3HEHHBIX CUTYAIHIX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3aj4auy,
BBIIBUTaTh TUNOTE3Y €€ pEeLIeHHs, HaXOAUTh apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PELICHHUS;



aHANIM3UPOBaTh IIOJIyYEHHbIE B XOJE PpELICHHUsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEPEHOCa CPENCTB U CIIOCOOOB
JEHCTBUS B MPOPECCHOHANBHYIO CPELY;

yMETh IMEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEIESATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE WJIE€U, NpEUlaraTh OPUTMHANbHBIE MOAXOAbl M PELICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) padora c ungopmanueii:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MHPOpPMAIMH (TEKCTe y4eOHOro
nocoOusi, HAy4YHO-IIOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIOBapsAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GopMyIMpOBaTh 3aNpPOChl U NPUMEHATH PA3JIMYHBbIE METObI MPU TIOUCKE U
orbope Ouosornyeckoil mHpopManuu, HEOOXOIUMOM I BBINOIHEHUS yYEOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS Pa3IMuHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYI0  (GOpMYy  IpEACTaBICHUS
ounonornyeckor uHpopmalu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIULIbI, PUCYHKH
" Jpyroe);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa MNpu padoTe ¢
OWonornyeckon HHPOpMALMEH: TPUMEHATh XUMHUYECKHEe, (Qu3nueckue u
MaTeMaTU4YeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HaIJISIHOCTH;

BJaJeTh  HAaBbIKAMU  paclO3HAaBaHWA U 3allUThl  HMH(pOpMaLMH,
nH(OPMAITMOHHON 0€30MaCHOCTH JINYHOCTH.

Ogi1aieHHe YHUBEPCAJbHBIMA KOMMYHUKATHUBHBIMH A€l CTBUSIMM:

1) o6menmue:

OCYILIECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHU MO CYHIECTBY OOCY>KIaeMol TeMbl (yMEHHE 3aJaBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIBHO BBHIMOJHEHHS MpeiiaraeMon



3a/lay, YYUTHIBATh UHTEPECHI W COTJIACOBAHHOCTH IMO3UIMNA JAPYTHX yYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJbHbIE CpEJCTBA OOIICHMS, TMOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYyalluH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aWMOJICHCTBHSI, TIOHUMATh
HaMEPEHUs IPYTUX JIOJIECH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU PopMme hopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHsI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
paboThI IPH pEIICHUH OMOJIOTHYECKOUM Mpo0OsieMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJICHCTBUSA MPHU PEIICHUH YUeOHOMN 3a/1auu;

BBEIOMPATh TEMATHKy M METOJBl COBMECTHBIX NICUCTBHH C yd4ETOM OOIINX
MHTEPECOB M BO3MOKHOCTEH KaXK/IOTO YJieHa KOJUICKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IUJIAH JCHCTBUH,
pacmpenenarTh pojau ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHWBAaTh Ka4yeCTBO CBOETO BKJIaJa MW KaXKIOTO yYacTHUKAa KOMAaHIBI B
001Ut pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

nmpeasiaraTh HOBBIE TPOEKTHI, OIICHHBATh WJIEU C TIO3UIMA HOBU3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBISTh TMO3UTHUBHOE CTPATETUYECKOE TOBEAECHUE B Pa3IHMYHBIX
CUTYaIHSIX, TPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIIMATHBHBIM.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

1) camoopraHu3anusi:

WCITOJIB30BaTh OWOJIOTMYECKUE 3HAHUS IS BBIABICHHUS TIPOOJIEM W HUX
pEIIeHUS B )KM3HEHHBIX U YUeOHBIX CUTYyaITUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBBIE W CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHUCTBUSIX M MOCTYIKaxX MO OTHONIICHHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 37J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MO3HABATEIBHYIO NEATEIHbHOCTD, BBISBISTH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa3oBaTelIbHOM
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

CaMOCTOATENILHO COCTABJISITH IUIAH  PEIICHUS TMPoOJieMbl € YIETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEITOYTCHHI;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM;



paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEeHUH;

JieNaTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CocOOCTBOBaTh (POPMHUPOBAHUIO M NPOSBICHUIO LIMPOKON HpyAULIMH B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO IIOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJa/JeTh HAaBBIKAMU  TMO3HABATENbHON  pedrekcud Kak  OCO3HaHUs
COBEPLIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCNOJIb30BaTh NPUEMBI peduieKCUM JJIsi OLEHKU CUTyalluu, BbIOOpA
BEPHOI'O PELLICHHUS;

YMEThb OLICHWBATh PUCKM W CBOEBPEMEHHO IPUHMMATh DPELICHHS 110 HX
CHIDKEHHIO;

IIPUHAMATh MOTHBBI M apryMEHTBl APYTMX I[PU AaHAIU3€ PE3yJIbTaTOB
NEATEIIbHOCTH;

3) npuHATHE ceDdsT U APYTHX:

NPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTBl APYTMX NPU AaHAIU3€ pPe3yJbTaTOB
NEATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4eOHOro mpeamera
«buonorusi»y Ha yrayOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIEUYCHHE
npopunpHOro  o0yueHus:  oOydaromuxcss  Ouojsoru. OHHM  BKJIIOYAIOT:
cnenuuyecKue Jis OMOJIOTHH HAYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B
peaNbHBIX KXU3HEHHBIX CUTyanusax. [IpemMerHbie pe3ynbTarhl MPEACTaBICHBI 10
rojilaM U3y4deHHUsI.

[IpenmeTHBIC Pe3yNbTaThl OCBOCHHS ydeOHOro mpeamera «buonorus» B 10
KJlacce MOJDKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJH OHOJIOTHH B CHCTEME
CCTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTCCTBCHHO-HAYYHOW KapTHHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI W  PEHICHUH  TPOOJeM  palMOHAILHOTO



MIPUPOOTIOIH30BAHUS, O BKJIAJIC POCCHUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OouoJIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOrMYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIAraoNIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (XKU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYUBOCTh, POCT U pPa3BUTHE), OMOJOTMYECKUE TEOPUU
(xnetounas teopus T. llIBanna, M. IlIneitnena, P. BupxoBa, xpoMocomHasi Teopust
HacnenacTBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o 1meHTpax
MHOTOO0pa3usi W MPOUCXONKICHUS  KYJbTYpPHBIX  pacTeHUi),  3aKOHBI
(enHOOOpa3usl MOTOMKOB MEPBOTO MOKOJEHHUS, PACIIEIJICHUSI, YUCTOThI TaMer,
HE3aBUCUMOrO HacienoBanuss [. MeHaens, TOMOJIOTUYECKHX PSAIOB B
HAaCJIEICTBCHHOU U3MEHUYUBOCTHU H. n. BaBuiona), MPUHLIUIIBI
(KOMIUIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJaMH HAy4YHOTO IO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEJOBAHUSIX KHUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHHUE BBIICIATH CYIIECTBEHHbIE TPU3HAKU: BUPYCOB, KIETOK IMPOKAPUOT U
HYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIE
OaxTepuii, rpubOB, pacTEHUH, J)KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpPraHOB pACTEHHM, JKUBOTHBIX, 4YEJIOBEKa, IPOILIECCOB KU3HEACATEIbHOCTH,
MPOTEKAIOIIUX B OpraHU3Max PAacCTCHUH, )KUBOTHBIX M YEJIOBEKA, OMOJIOrMYECKUX
MPOIIECCOB: 0OMEHa BemIecTB (MeTabonan3M), MPEeBpaIlEHUs SHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U reTepoTpodHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, ME€H03a, TaMeTOTeHe3a, IMOPUOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA,
Pa3MHOXXEHUSI,  WUHIUBUIAYAJIbHOTO  pa3BUTUs  OpraHu3Ma  (OHTOreHe3a),
B3aMMO/ICHCTBUS TEHOB, TE€TEPO3KUCA, UCKYCCTBEHHOI'O 0TOOPA;

YMEHHE YCTAaHABJIMBATh B3aUMOCBSI3M MEXK]Yy OpPraHOMJAAMHU KJIETKH U UX
GyHKIUSIMH, CTPOCHHEM KJIETOK pa3HbIX TKaHEH M HX (QYHKIUSAMHU, MEXKIY
OpraHamMM M CHUCTEMaMHU OpPraHOB Y pPAacCTEHMM, >KMBOTHBIX U YEJIOBEKA U UX
GYHKIUSAMM, MEXIYy CUCTEMaMH OpPraHOB M MX (DYHKUUSIMHU, MEXAY >Taramu
oOMeHa BEIIECTB, dTallaMH KJIETOYHOTO IUKJIA U )KU3HEHHBIX IIUKJIOB OPraHU3MOB,
JTanaMu 3MOPHUOHAIBHOTO Pa3BUTHS, TEHOTUNOM U (HEHOTUTIOM, (PEHOTUIIOM U
dbakTopamu cpenibl OOUTaHUS;

YMEHHE BBISIBJISITh OTJIMUUTENIbHBIC MPU3HAKHU JKUBBIX CHUCTEM, B TOM YHCIIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKa;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIL,



yYMEHHE peniaTb OMOIIOTUYECKUE 3a]Ja4H, BBISBISATH TPUUYUHHO-CIICICTBEHHbIE
CBSI3M MEXAY UCCIIETyeMbIMU OMOJIOTMYECKUMHU MPOIECCaMH U SBJICHUSIMU, 1€TaTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE M TPAKTUYECKUE padOThl, COOIIOATH
IpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTaTh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBHBIMU
cpeacTBamMu, (GopMyIupys Leidb HCCIEIOBaHMS, AaHAJU3UPOBATH IOJIYYCHHBIC
pe3ynbTaThl U JeNaTh BHIBOIbI,

YMEHHUE Y4YacCTBOBaTh B Yy4e€OHO-UCCIIEIOBATEILCKOW paboTe Mo OHOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  NPEACTaBIIATH  NOJYYEHHBbIE  pE3yJbTaTbl Ha  YYEHHYECKHX
KOH(EpEeHIINSIX;

YMEHHME OILICHUBATh AITUYECKHUE AaCHEKThl COBPEMEHHBIX HCCJIEIOBAaHUN B
obmactu  OuosorMd ¥ MEAMLIMHBI  (KJIOHMpPOBaHHME,  HMCKYCCTBEHHOE
OIUIOIOTBOPEHHE, HAMPABICHHOE M3MEHEHHE T'€HOMAa M CO3[JaHUE TPAHCTEHHBIX
OpraHUu3MOB);

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyaymnieil mpodeccuoHaTbHON
JESATEIIbHOCTH B 00JIaCTU OMOJIOTMH, MEAULMHBI, OMOTEXHOJOTUHU, BETEPUHAPUH,
CEJIbCKOI'0 XO341CTBa, MUILEBOM MPOMBIIIIIEHHOCTH, YIIyOJIsITh MO3HABATEIIbHBIHI
WHTEPEC, HAIIPABJIEHHBI HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOUIEH Mpodeccuu 1
IPOJOJDKEHNE OHOJOrnYeckoro oOpa3oBaHHMs B OpraHu3alUsaX CpEeaHEro
po(heCcCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOro mpeamera «buonorus» B 11
Kjlacce NOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpaA, B TO3HAHUM 3aKOHOB TPHUPOABI M PEIICHUH SKOJOTUYECKUX
npobyieM 4YeloBeYecTBa, a TakKkKe B PEIIEHUH BOIMPOCOB PALMOHAIBHOIO
IPUPOAOIIONB30BaHUS, U B (DOPMUPOBAHUM LIEHHOCTHOI'O OTHOILEHHS K MPUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHME BJAJETh CHUCTEMOM OMOJOrMYECKUX 3HAHMUW, KOTOpas BKIOYAeT
ONpeNeNeHUs] U TOHMMAaHHE CYIIHOCTHM OCHOBOIIOJIAralouIuX OHOJIOrHYECKUX
TEPMUHOB M MOHATHM (BHI, »KOcUcCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBomronionHas teopust Y. J[apBuHA, CUHTETUYECKAs] TEOPHUS HBOJIIOIUH), YUCHUS
(A. H. CeBepiioBa — 0 myTsiX U HampasieHuUsx 3Boatounn, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdYeckoro paBHoBecus J[x. Xapaum m B. BaiinOGepra,
3apoapieBoro cxojacrea K. M. boapa), mpaBuna (munumyma HO. Jlubuxa,



HKOJIOTMYECKON NHUpaMuJibl 3HEpPruu), rumnores3bl (rumoreza «vupa PHK» V.
['un6epra);

yMEHUE  BJQJ€Th  OCHOBHBIMH  METOJaMH  HAYYHOTO  TIO3HAHWUS,
UCIIOJIb3yEMbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, U3MepeHue, HaONIOJCHUE, SKCIEPUMEHT), CIocO0aMu BBISBICHUSA U
OIICHKH aHTPOITOTCHHBIX HM3MEHEHU B IPUPO/IE;

YMEHUE BBIICIATh CYIIECTBEHHBIC TPHW3HAKH: BHJIOB, OHOTEOIIEHO30B,
IKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIOLIETO, ABMXXYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, aJJTONaTPUYECKOTO u CUMITaTPUYECKOTO
BUJI000pa30BaHuUs, BIUSHUS JABMKYIIUX CHJI SBOJIOLMU HA T€HO(POH]T TOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOWTaHMsl, YepeIOBaHUsl HANpaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YyMEHUE YCTaHABIMBAaTh B3aMMOCBA3M MEXIY TMPOIECCAaMU HBOJIIOIUH,
JBIDKYIIIMMHU CHJIaMUA AHTPOIIOT€HE3a, KOMIIOHEHTAMHU DPAa3jIMYHbIX SKOCHCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBIATH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpelie OOMTaHUs, aOMOTUYECKUX M OUMOTHYECKUX
KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBS3€ OpPraHM3MOB B  COOOIIECTBaX,
aHTPOIIOTEHHBIX U3MEHEHUN B SKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOLIME aAPTyYMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0Ka3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPTaHU3MOB U Cpe/ibl OOUTAHUSI, EAMHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTO00pa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MPUPOJIBI M UETIOBEUYECTBA;

YMEHHUE peraTh OMOJOTHIECKUE 3aa91, BBISBIISITH TIPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXTY UCCIICTYEMBIMU OMOJIOTHYECKIMHU TIPOIECCAMH U SBICHHUSIMHU, JI€TIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYECHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh HUX OKCICPUMEHTAILHBIMU
cpencrtBamu, (GOpMyIHpys Lelb HCCIEIOBaHUS, aHAaJU3UPOBATH IOIYUYEHHBIE
pE3yNbTATHI U JIeNIaTh BHIBOBL;

YMEHUE Y4YacTBOBaTh B Yy4E€OHO-UCCIIENOBATEILCKONW paboTe Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIIATH  TOJYYCHHBIC  PE3yJbTaThl HA  YYCHHYECKHX
KOH(DepeHIusX;

YMEHUE OIEHWBATh THUIOTE3bl M TEOPUH O TIPOUCXOKICHUH JKU3HU, YETOBEKA
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEICTBUAX M CIOCO0aX MpeaoTBpaICHUS
rJ100aabHbIX U3MEHEHUH B Ouocdepe;



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyayiiell mpodeccuoHanbHON
JESITEIbHOCTH B 001aCTH OMOJIOTUH, KOJIOTUH, PUPOOTIONb30BAHMS, METUIIUHBL,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3AWCTBA, IMHIIEBOU
IPOMBIIIICHHOCTH, YIIyOJIsiTh IIO3HABATENbHBIM HMHTEpEC, HaIpaBiICHHBIA Ha
OCO3HAHHBIM  BBIOOpP  COOTBETCTBYIOIIEH  mpodeccud U MPOJOJIKEHUE
OMOIOTHUECKOT0 00pa30BaHusl B OPraHU3ALMIX CPEAHETO MPOGECCHOHATBLHOTO U
BBICIIIETO 00pa3oBaHUs.
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