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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydueO6HOMY mpeamery "buonorus" (manee - Owmomnorus) 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 mnpernojaBaHusi ydyeOHoro mpenmera «buosjorus» u
OCHOBHBIX TIOJIOKEHUH (enepanbHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6nénnoro ypoBHsi uszydenus (10-11
KJIACChI) SIBJISICTCS OJIHUM K3 KOMIIOHEHTOB MpeaMeTHOU obnactu «EcTecTBEHHO-
HayuyHble ipeaMeTh». CornacHo nonoxeHussM GI'OC COO npodusnibHbie yueOHbIC
NpeAMEeThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBJISIOTCS — CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01MM, cpeHUM NpodecCUOHATBHBIM U BRICIIUM oOpazoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C HpodopueHTanuern oOydarouuxcsi U CTHUMYJIUPOBAHUEM
UMHTEpeca K KOHKPETHOM O0JIACTH HAyYHOI'O 3HAHMS, CBSI3aHHOTO C OMOJIOTHUEH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” 1aét npeacraBieHue o 1eIu
U 337a4ax M3y4yeHus ydeOHoro npeamera «buonorus» Ha yriryOJIEHHOM YpPOBHE,
omnpenensieT o00s3arenbHOe (MHBAPUAHTHOE) NPEIMETHOE COJEepKaHUE, €ro
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne Mo Kiaccam,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh HM3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0OCOOEHHOCTEN oOyyJaromuxcs. B mporpammMe o 6MoJioruu peaan3oBaH
MPUHIUI PEEMCTBEHHOCTH C U3yYEHHEM OHMOJIOTMU Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBaHus, Oiarojaps dYemMy [MpOCMATpUBACTCS  HAMpPAaBJICHHOCTh  Ha
MOCJIEyIONee pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPHUEHTHPOBAHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJOTHYECKOTO
MBIILIEHUS, IPEICTABICHUH O 310pOBOM 00pa3e )KU3HU, Ha BOCIIUTAHHE OEPEKHOTO
OTHOIIICHHS K OKpY’Karollel MpupoaHoi cpeae. B mporpaMmMe mo OMOJIOrMU TakKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mpeamera «buonorus» B peanusanuu
tpeboBannii ®I'OC COO Kk TUTAHUPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MpeAMETHBIM pe3yJibTaTaM 00yueHHs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATEJIbHON JICSITEIbHOCTH OOYYaroIIMXCsl IO OCBOCHHMIO COJIEpPIKaHUS
OMOJIOTMYECKOT0 00pa30BaHUs Ha YPOBHE CPEAHETO 00IIEro 00pa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0mero oopasoBaHUs
3aBepiaeT ONOJIOrHIecKoe 00pa30BaHKE B IIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriIyOJieHHe 3HaHUN 00y4aroluxcs 0 dKUBOM MPUPOJIe, OCHOBAX MOJIEKYIISIPHOU U



KJIETOYHOM OMOJIOTUH, SMOPUOJIOTMU U OMOJIOTUM Pa3BUTHSI, TEHETUKU, CEJICKIUH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YYSHUS U DKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpPOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K MOCIEIYIOMIEMY MOIYYCHUIO
OuoJiorn4eckoro  oOpa3oBaHuMs B By3aX M OpTraHU3alMUSAX  CPEIHETO
npodeccruonanbHoro oopazoBanus. OCHOBY €ro cojJiepKaHusi COCTaBIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHMS MOJy4aroT pa3Butue. Tak,
pacmiMpeHbl U yriayOnaeHbl OMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OaKTepusx, OpraHU3Me YeJIOBEKa, OONIMX 3aKOHOMEPHOCTSX >KHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapakTepa, KOTOPblE MOXHO MCIOJIb30BATh KAaK OPUEHTHUPHI JJI MOCIEAYIOLIErO
BbIOOpa mipodeccur. Bo3MokHA Takke HHTErpamusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYYCHHBIMU OOYYAIOIUMHUCS TIPU H3YYCHHUH
bu3UKY, XUMUH, Teorpaduu 1 MaTEMaTHUKH.

Crpykrypa mporpaMMmbl 1o ydeOHOMYy mipeamery '"buomorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJOTHUU.
CornacHoO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMHM OPraHMYECKOro Mrupa Ha 3emiie,
COXpaHEHUs1 OMOJIOTUYECKOTO pa3Hoo0pa3us aneTsl. Tak, B 10 kiiacce usyvarorcs
OCHOBBI MOJICKYJIAPHOW U KJIETOYHOM OHOJIOTHU, IMOPHUOJOTHUH U OHOJOTHH
pPa3BUTHsI, TEHETUKU MU CEJEKUUU, OMOTEXHOJOTMU W CHUHTETHYECKOW OMOJIOTHH,
aKTYaJU3UPYIOTCS 3HAHUS OOydarouuxcs Mo OOTaHWKE, 300JI0THH, aHATOMUU,
¢uznonorun yenoseka. B 11 kitacce u3zydarorcst 3BONMIOIMOHHOE YYEHHE, OCHOBBI
9KOJIOTHH M YUeHHE 0 Onocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€CHEUUTh  OCBOEHUE
0oOy4JaroIIMMHUCs OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBUJI,
JIeXKAIMX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHHHM, MHOT000pa3MM U OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, IMOMYJIsSIuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAAHBIX aCIEKTaX OMOJOTMYECKUX 3HAHUMU. [[ns
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcs K OHOJIOTMH Hapsiay co
3HAYUTEITHLHBIM 00BEMOM TEOPETUUYECKOTO MaTepuala B COJACPKAaHUM MPOTPAMMBI
no OMOJIOrMU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM WJIM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pPEIICHHE BAXKHEUIINX OMOJOTMYECKUX U IKOJIOTMUECKHUX MPOOIIeM.

[enp u3yuenus yueOHoro npeamera «bruonorus» Ha yriiyoJ€HHOM YPOBHE —
OBNIAZICHUE  OOYyYalOUIMMHCS  3HAHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATbHOMN



OpraHM3allMd JKUBBIX CHUCTEM pa3HOrO0 paHra M NpuoOpeTeHue yYMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OWoJjiorueil, winm K BBIOOpPY
y4eOHOT0 3aBeICHUSA I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusl.

JlocTikeHne 1enu Mu3ydeHus ydeOHoro npeamera «buosorus» Ha
yri1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIENYIOIIMX 3aa4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
paBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOEHUH, MHOTO0Opa3uu MU OCOOCHHOCTSX OWMOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJsLus, BU, OMOreoneHo3, ouocgepa); 0 BbIIAOLUUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUSAX B OMOJIOTUY;

O3HAaKOMJIEHHUE OOy4YaloIMXCd C METOJAMH TIO3HAHMS >KUBOM TMPUPOJIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW |
KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUN U OUOJIOTUU Pa3BUTHS, TEHETUKU U CEJIEKIINH,
OMOTEXHOJIOTUM M CHUHTETHYECKOW OWOJIOTMH, MaJC€OHTOJIOTHH, 3KOJIOTUN);
METOJJaMU  CaMOCTOSITEJILHOTO IPOBEIEHUSI OMOJOTMYECKUX HCCIEJOBAaHUM B
naboparopud uW B nOpupone (HaOMOJAEeHUE, U3MEpPEHHUE, HSKCICPUMEHT,
MOJICTUPOBAHUE);

OBJIaZIcHUEe OOYyYalolUMHUCS  YMEHHUSIMU: CAMOCTOATEIBHO  HaXOJWTb,
aHAJIM3UPOBATh M HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(QOPMAIMIO; I0JIb30BAThCS
OMOJIOTMYECKONM TEPMUHOJOTMEH M CUMBOJMKOM; YCTAaHaBIIMBATH CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIIEHUIO K OKpY)XKarolled NpUpOAHON cpene, COOCTBEHHOMY 3/10pPOBBIO U
3IOPOBBIO  OKPYXKAIOIIMX  JIIOJIeH; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npoPHIaKTUKKA MH(GEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsiX TNPUPOAHOTO UM  TEXHOTEHHOIO0  XapakTepa; XapaKTepU30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 001aCTH OMOJIOTUH;

pa3BUTHE Y 00YYarOIIMXCsl MHTEJUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
Ipoliecce 3HAKOMCTBA C  BBIJAIOIIUMUCS OTKPBITUSMHU W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOrHuei
OMOJIOrMUYECKOT0 UCCIEA0BAHNUS, TIPOBEACHHS SKCIIEPUMEHTAIBHBIX UCCIEI0BAHUH,
pelieHus: OMOJIOTUYECKUX 3a]ad, MOJEIMPOBAHUSA OHUOJOTMYECKUX OOBEKTOB U
MPOILIECCOB;

BOCIIUTAHUE Yy 00YYaIOIIUXCsl [IEHHOCTHOTO OTHOILIEHUS K KUBOW MPHUPOJE B
LEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBJICHUSM; (POPMUPOBAHUE FKOJIOTUUYECKOMH,



TeHETHYECKOM IPAaMOTHOCTH, 00IIIeH KyJIbTYphl MOBEJICHUS B IPUPOJIE; HHTETpALlUU
€CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHrne  OO0y4YaloIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIOIB30BAHUH (COOITIOIEHUE TTPABIII TOBECHHUSI B IPUPO/IE, OXPaHbI BUIOB,
IKOCUCTEM, Omocheprl), COXpaHEHHWH COOCTBEHHOTO 3JI0POBBbS U  3J0POBBS
OKpYXKaloIuX  Jrojied  (coOmromeHuss Mep nporIakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH KU3HENEATENbHOCTH B UYPE3BhIUAMHBIX CUTYaIUsIX
OPUPOTHOTO U TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUI U YMEHUI B MOBCEIHEBHOM KU3HU;

CO3/laHME€  YCJIOBHM  JUIsi  OCO3HAaHHOTO  BbIOOpa  OOydYaromUMUCS
WHIUBUyaJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIoCOOCTBYIOIIEH
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEECIECHNUI0, B COOTBETCTBUH C
VH/IMBUIYAIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PErHoHa.

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OO0yUEHHS OMOJIOTUU
OCYILECTBISIETCS C YY4ETOM CHEUM(PUKU €ro COAEpKaHMUS M HAlpaBICHHOCTH Ha
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsaX CpPETHETO
1po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YYEHUU OMOJIOTHH HA YIIIYOJIEHHOM YPOBHE
SBIISIETCS TIPOBEJCHUE JIA0OPATOPHBIX M MpakThudeckux padbor. Taxxke ydactue
0Oy4aroluxcs B BBIIOJHEHUH MPOEKTHBIX U yYEOHO-UCCIIEN0BATENbCKUX padoT,
TEMaTHKa KOTOPBIX ONPEAEIISAETCS YUUTEIEM Ha OCHOBE UMEIOILIMXCSI MaTEPUATIbHO-
TEXHUUYECKUX PECYPCOB M MECTHBIX MPUPOTHBIX YCIOBHIA.

OO111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIeHHOM
YPOBHE CpeIHETo 001Iero oopasoanusi, cocrabiser 204 gaca: B 10 xkmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

B 2023-2024 yueGHoMm roay mporpamma OyzaeT peanuszoBana B 10 kmacce. B
2024-2025 nporpamma Oynet peanuzoBana B 10-11 kimaccax.

COAEPKAHUE OBYUYEHUSA
10 KITACC

Copnep:kaHue HporpamMMbl, BBIICIEHHOE KVYPCUBOM, HE BXOIUT B IMPOBEPKY
rocyJapcTBeHHou utoropoi arrecranuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpemeHHass OUOJIOTHSI — KOMILJIEKCHasl Hayka. KpaTkasi uctopus pa3BUTUS
Ouosiornu.  buojornueckue HaykKM M HU3y4yaeMble UMM IPOOJIEMBI.
dyHIaMEHTalbHbIE, NPUKIAIHBIE UM TOWCKOBBIE HAy4YHbIE HCCIEIOBAHUS B
Ouonoruu.



3HadeHure OHoJoruv B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnorueid. 3HaueHHe OHOJOTUU B
MPAKTUYECKOM JIESITEIBHOCTH YEJIOBEKA: MEIULIMHE, CEJIbCKOM XO3SICTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJBL.

JleMoHCTpanun

[Toptpetsi: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, V.
I'apsen, I'. Mengens, B. . Bepnanckuiu, U. I1. I1aBnos, . . Meunukos, H. U.
Bagunos, H. B. Tumodees-Pecosckuit, /Ix. Yorcon, @. Kpuxk, /. K. bemnses.

Tabmuubl u cxembl: «CBsI3p OMOJIOTMH C APYTUMHU Haykamm», «Cucrtema
OMOJIOTMYECKUX HAYK).

Tema 2. 7KuBble cucTEeMbI U UX U3YY€HHUE

’KuBble cuCTEMBI Kak MpeaMeT u3ydeHus Ouonoruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XHMMHUYECKOIO COCTaBa, JUCKPETHOCTb W LEIOCTHOCTD,
CJIIO)KHOCTb M YHOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALMS,
CaMOBOCIIPOU3BEECHUE, PA3IPAKUMOCTh, U3MEHUYMUBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIIETOYHBIMH,
TKaHEBbIN, OpraHU3MEHHBIM, MOITYJISILIUOHHO-BUI0BOM, 3KOCUCTEMHBIN
(OuoreoueHoTnueckuit), oOuochepusiii. Ilpoueccbl, Hpoucxonsdlue B KUBBIX
cuctemax. OCHOBHbIE TpPHU3HAKH >KMBOro. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3yydaromue xuBble CUCTEMBI HA PA3HBIX YPOBHIX OpPraHU3ALUU.

N3yuyenue xuBbIX cucteM. MeTonbl Omosornueckor Hayku. HaOmronenwue,
MU3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alus, MeTaaHanus. [lIonaTue o 3aBucuMon u
HE3aBUCUMOM mnepemMeHHOW. IlmaHupoBanue skcnepumenta. [loctaHoBka wu
npoBepka rumnote3. Hynesas runotesa. Ilonsitue BBIOOpPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHbBIX. OIEHKAa JOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI UCKaX€HUs pPe3yJbTaTOB »JKcrepuMeHrta. lloHartue
CTaTUCTHYECKOTO TECTA.

JleMoHCTpauumn

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KHU3HW», «buomornueckue
cucteMmbl», «CBOWCTBA KUBOW MaTepun», «YPOBHU OPraHU3ALMMU KUBOH
npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opranuzma», «buoreonenos», «buocdepa», «Metomabl
V3y4EHUs JKUBOU IPUPOIBDY.

Oo6opynoBanue: 1abopaTopHOE 000PYI0BAHKE JIs IPOBEICHUS HAOIIOACHHM,
U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHuWE pPa3IMYHBIX METOHNOB IpPH
M3YyUYECHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorust KJieTKku



Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
OoTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. l1IBanH,
M. Ineiinen, P. BupxoB). OcCHOBHbIE NOJIO)KEHUSI COBPEMEHHOM KJIECTOUHOMN
TEOPHH.

MeTonbpl  MOJIEKYJISIPHOM W KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOTIHS,
xpoMmartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, TuddepeHInaIbHOe
HEeHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
K1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudsicuzHeHHoe) 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 pa3BUTHSI METOJ0B MUKPOCKOTIUIY.

O6opynoBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KJIETOK.

IIpakTuyeckass padora «U3yueHue METONOB KJIETOYHON OUOIOTHU
(xpomarorpadus, anextpodope3, auddepeHanbHoe EeHTPUGYTHUPOBAHUE,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XHUMUYECKUI COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAaMUKPOIIEMEHTBHI.
Boga u e€ poJib Kak paCTBOPUTEIS, PEAr€HTa, y4aCTUE B CTPYKTYPHUPOBAHUU KIIETKH,
TeIJIoperyJsiuud. MuHepanbHbIe BEIIECTBA KIETKH, X Ouosiornueckas pojb. Poib
KaTMOHOB ¥ aHUOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpYKTypa Oeika, TeNnTUaHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
CcTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudpukauuss  OGenkos.
buonornyeckue Qynkmun 6enkoB. [Ipuonsi.

YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXapUAbl U TOJIHCAXAPU/IBI.
OO0mwmii TUIaH CTPOCHUS U (PUBUKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonorudeckue pyHKIIUM YTIIEBOIOB.

Jlunuast. 'uapodunsHo-TUapOPOOHBIE CBOMCTBA. Kilaccudukanus munuios.
Tpurmunepunbl, ¢GocPoaunuasl, BOCKH, cTepoubl. buomormdeckue QyHKIIUN
munuaoB. OO1Me CBOMCTBAa OMOIOTUYECKIX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHULIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIE€HHOBBIX KHCIIOT.
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 ¢pynkiun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKH, UX (QYHKIIUHU B
KIeTke. /[pyeue nykneosuompugocpamor (HT D). Cexenuponanue JJHK. Memoow
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoiiorusi: OMOXMMUYECKHe U OMO(DHU3NYECKUE HCCIIEIOBAHMS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl OuOMONEKyl. Mooeruposanue
cmpyKmypbol u OyHKYull OUOMOREKy1 U ux Komniexcos. Komnvromepuwiii ouzaiin u
opeaHudeckull cunmes 6UOMOJIEKY]L U UX HENPUPOOHBIX AHALO208.

JdeMoHCcTpaMu

[Toptpertsi: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, O.
Conrep, C. [Ipy3unep.

Jnarpammel: «PacnipeneneHne XuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOIE»,
«Pacripenenenue XuMUYECKUX 3JIEMEHTOB B KUBOW MPUPOEH.

Tabmuubl u cxembl: «llepuoamdeckass Tabnuia XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOIbI», «BemectBa B coctaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOMl MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yrieBoioBy, «CTpoeHre MOJIeKyn JUnuAoBy», «HyKIeMHOBBIE KHUCIOTHI»,
«Ctpoenue Monekyiasl ATO».

O6opynoBaHuEe: XUMUYECKasl IOCY/1a U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TMOMOIIbIO Ka4€CTBEHHBIX
pEaKLIUIN.

JlaGoparopHasi padora «VccrnenoBanue HyKIIEMHOBBIX KUCJIOT, BBIICIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoenne u QyHKINH KJIETKH

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

CrtpoeHure mpoKapruoTUIECKOM KiieTku. KitlerouHast creHka OakTepuii U apxeil.
Oco0OeHHOCTH CTpOEHMsI TEeTepoTpOo(HON W aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHuoOT B OMOIIEHO3aX.

Crtpoenue u GyHKIIMOHUPOBAHUE DYKAapUOTHUYECKON KIeTKH. [imazMarudeckas
MeMmOpaHa (tutazmaniemma). CTpyKTypa mia3MaTudeckoil MemOpansbl. TpaHcmopt
BEII[ECTB Yepe3 IIIa3MaTHIECKyI0 MEMOpaHy: macCUBHbIN (nuddy3us, oonery€Huas
muddy3us), aKTUBHBIMA (NMEPBUYHBIA W BTOPUYHBINM aKTUBHBIM TPAHCIIOPT).
[Tonynponumaemocts MeMOpanbl. PaboTa HaTpuii-kaaueBoro Hacoca. DHIOLIUTO3:
MUHOLUTO3, (aronuTo3. Dk3ouuto3. Kinerounas crenka. Ctpykrypa U QyHKIUU
KJIETOYHOW CTEHKHU PacTEHUM, TPUOOB.



[utomna3ma. [{uto3omne. [lutockener. [ABrxeHue nuroriazMbl. OpraHouasl
kJeTku. OTHOMEMOpaHHbIE OPTaHOUIBI KIETKH: dHAoIIa3Marndeckas ceth (I11C),
anmapat [ onbIKu, JHM30COMBI, HX CTpoeHHEe | (QYyHKUUMU. B3aumocBs3b
OJIHOMEMOpPAHHBIX OpPraHOUJOB KiIeTKH. CTpOEHHE TPaHYJSIPHOIO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOUYHBIX MeMOpaH. [ aakuit (arpanyyisipHbIN) SHAOIIA3MATHYECKUI PETUKYITYM.
CekperopHast ¢yukuus annapara [onbxu. Moodugukayus benxkos 6 annapame
Tonvoorcu. Copmupoexa 6enkos 6 annapame [ onvoocu. TpaHCHOpT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KiIeToK. Kietounsiid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWJbl  KJIETKU:  MUTOXOHJPUU,  IJIACTHUIBI.
IIpoucxoacoenue mumoxonopuii u nracmuo. Cumouoeenes (K.C. Mepeorckosckuii,
JI. Mapeynuc). Ctpoenne W (PyHKIMHW MHUTOXOHJpuM U miactul. [lepBuunsie,
BTOPUYHBIC U CIIOXKHBIC IIACTU]IBI (POTOCUHTE3UPYIOIINX FYKAPUOT. XJIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIIJIACTHI BBICIIIUX PACTEHUM.

HememOpanusie opranouasl kiieTku CTpoeHue M (QyHKIIMH HEeMeMOpaHHBIX
OpraHOUJOB KJIETKHU. PuGocompl. Ilpomeorcymounvie Qunamenmeo.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBIIIEUHBIE  KJIETKU.
Axmunosvie KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. KierouHbii
nentp. CTpoeHHWE U JBWKEHHE OIKITYTHKOB U peCHUYEK. MHUKpOTpyOOUKH
nuToruiasmel. LlenTpuons. benxku, accoyuuposanuvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnuvle Oenxu.

Anpo. O6osouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. SnepHblii OenkoBbl MaTpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpOMOCOM B HWHTEppa3HOM sfipe. Idyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. /[uHamuka s0epHOU 00010uKuU 6 mumose. AHoephbiil
MPAHCHOPM.

Kinerounbie BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KJIETOK DYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu

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

Tabmuubr u cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTKkn», «CTpoeHue
JKUBOTHOM  KJIETKW», «CTpo€HHE  pacTUTEIbHOW  KIETKW», «CTpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opyoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnapaTsl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpPOTIPENapaThl OaKTepUATbHBIX KIETOK.

JlaGoparopuass pabGora «/3yueHue CTpOEHHUS KJIETOK Pa3IUYHBIX
OpPTaHHU3MOB).

IIpakTuyeckas padora «/3ydyeHne cBOMCTB KJIETOUYHON MEMOpPAHBD.



Jlabopatopuass paGora «lccnenoBanue miazMonM3a M JleMjIa3MoiIn3a B
PACTUTENBHBIX KIETKAX.

IIpakTuyeckas padora «/3yueHue NIBMKEHUS LIUTOIIA3MbI B PACTUTEIbHBIX
KJIETKaxX».

Tema 6. O0OMeH BeniecTB M NMpeBpPalllcHIE JHEPTIUH B KJIEeTKe

AccUMHIIALINS U TUCCUMIIISIIIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tumnsl oomMeHa
BEIIECTB: aBTOTPOGHBIN U TeTepoTpOodHBIA. YUyacTue KHUCIOpoAa 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 HEOPTraHUYECKUX KaTalau3aTopoB. bemku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHokcueenHbvlli U oxcueeHHbll omocunmes y oaxkmepuu. Ceemocobuparowue
nUSMEeHmMbl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poib XJI0poriacToB B mpoliecce
dborocunTe3a. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gdomocunmesa. IlpogykTUBHOCTB POTOCUHTE3A. BiusiHue pa3auuHbIX PaKkTOpoOB Ha
CKOPOCTh (poTOCHHTE3a. 3HaUeHUE (DOTOCHHTE3A.

XEMOCHHTE3. PaznooOpa3zue OpraHU3MOB-XEMOCUHTETHKOB:
HUTPUPUIUPYIOIINE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOJHbBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA3pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIN O0JIe3HEH.

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

buonornyeckoe OKHCIEHUE, WA KIETOYHOE JibIXxaHue. Poib MUTOXOHIpHIL B
nporueccax ouojgoruueckoro okucienus. Lluknnueckue peakiuu. OKUCIUTEIBHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaouerma npomonos. Cunmes ATD:
paboma npomonHou ATD-cunmaszwl. llpeumyiectBa a’pobHOro myTH OOMeEHa
BEILECTB Iepes aHa3pOoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JdemMoHcTpanuu

[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 hepMeHTay, « XEMOCUHTE3Y.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, O00OpYAOBaHME JJII HMPUTOTOBIICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPETIapaToB.



JlaGopaTopHasi padora «3yueHne KaTaIUTHIECKON aKTUBHOCTH (DEPMEHTORB
(Ha mpuMepe aMuIa3bl UM KaTaiasbl)y.

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, AHTUMNAPAJLIEIbHOCTh, 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 (®. Kaxo0, XK. Mano). Monekynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomoul 2enog. Perynsaius oOMEHHBIX
Mpo1eccOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. /KuszneHHbIl YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axkmepuogazos.
Obpamuas mpauckpunyus, pesepma3sa, uHmezpasa.

BupycHsbie 3a005ieBanus 4enoBeka, )kuBOTHBIX, pacteruit. CITNJ], COVID-19,
COIMAIbHBIE U MEIUIIUHCKUE 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, /. Y. UBaHOBCKUIA.

Tabnuiel u cxembl: «buocuHTe3 Oenkay, «I'eHeTHYecKuili 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 — penmukanms. [lpunnunsr perumkanuu JIHK:
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.

Jenenue kineTku — MuTo3. CTaguu MUTO3a U IPOUCXOSIINE B HUX MPOLIECCHI.
Tunbel Muto3a. Kapnoknnes u nutokunes. buonornyeckoe 3HadeHuEe MUTO3A.

Perynsiuusa MUTOTHYECKOrO LUKIA KIETKH. [IporpamMmmupyemasi KieTO4YHAs
ru0esb — anomnTo3.

Knerounoe sapo, XpoMocombl, (PyHKIMOHaJdbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u eubdenu kKiemox. «L{ugpposas
K1emKay — ououHgopmamuyeckue mooenu QyHKYUOHUPOBAHUSA KIeMKU.

JlemoHcTpanuu

Tabmuubl 1 cxembl: «KU3HEHHBIA UK KIETKW», «Muto3», «CtpoeHue
xpomocomy, «Pemmkanusa JHK».

OOopynoBaHHE: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOPEILIKA JIyKa».

JlabopaTtopnass  pabdora  «/3ydeHMe  XpoOMOCOM  Ha  TOTOBBIX
MHUKPOIIPENApATAX .

JlaGopaTopnasi pabora «HaOmroieHre MUTO3a B KJIETKAaX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. CTpoenue u GyHKIMH OPraHU3MOB

buosornueckoe pa3zHooOpasue OpPraHU3MOB. OnHOKNEeTOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U JKU3HEACSITENBHOCTU OJTHOKJIETOUHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOYHBbIE T'PHUOBI, OJHOKJIECTOYHBIC BOJOPOCIH, IPYrUe
1poTucThl. KosoHManpHbIE OPraHU3MBl.

B3auMocCBs3p 4acTeli MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHel M
cucteMbl opranoB. OpranusM Kak €IrHoe neinoe. ['omeocras.

Tkanu pactenuid. TUIbI paCTUTENIbHBIX TKAHEW: 00pa3zoBaTeIbHAas!, TOKPOBHAS,
MPOBOJIAIIASL, OCHOBHas, MexaHwdeckas. OCOOCHHOCTHM CTpoeHus, (PyHKIUN u
PACIIOJIOKEHUS TKAHEW B OpraHax pacTECHHM.

TkaHU KUBOTHBIX U YEJIOBEKA. THIBI KUBOTHBIX TKAHEH: 3MUTENIMAIbHAs,
COCJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOEHHOCTH CTpOEHUs, (PYHKUUH H
pacIoNoKEHUSI TKaHEN B OpraHax KUBOTHBIX M YEIOBEKA.



Opranbel. BereraTuBHblE W T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel u
CHUCTEMBI OPTaHOB XUBOTHBIX U 4esloBeKa. DyHKIIMKM OPTaHOB U CUCTEM OpPraHOB.

Omnopa Ttena opranuszMoB. Kapkac pacrenuii. CkeneTsl OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyXHbIil 1 BHYTpeHHUH cKeneT. CTpOeHUE U TUIIbI
COEIMHEHUS KOCTEM.

JIBrokeHue  OopraHu3MoB.  JIBMKEHHWE  OJHOKIETOYHBIX  OPTraHHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHWE MHOIOKJIETOUHBIX pPaCTEHUIL:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIleyHast cucrema. Peduekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Intanue oprauu3mos. Iloronienre Boapl, yriaeKUCIoro raza 1 MUHEpaIbHbIX
BEIIECTB  pacTeHusAMU.  IluTtaHme  KUBOTHBIX.  BHyTpumonoctHoe U
BHYTPHMKJIETOYHOE MHIIEBapeHre. [IuTaHue NO3BOHOYHBIX JKMBOTHBIX. OTHENbI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuit. J[prxanue ;kuBoTHbIX. [uddy3us
ra3oB 4epe3 MOBEPXHOCTh KeTKU. KoxxHoe npixaHue. JlpIxaTenbHas IOBEPXHOCTb.
XKabepHoe u néroynoe npixaHue. JIpixaHre NO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOMOHHOE  YCIOKHEHUE CTPOECHUS JIETKMX TIO03BOHOYHBIX KWBOTHBIX.
JlpIxarenbHass cuUCTEMa dYeNOBEKa. MeXaHW3M BEHTWILILUU JIETKUX Yy NOTUL H
MIIeKONUTaoMuX. Perymsmus npixanus. JprxarenbHble 00bEMBI.

TpaHCIIOPT BELIECTB y OpPraHU3MOB. TPaHCIIOPTHBIE CUCTEMBI PACTECHHM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX UM 4enoBeka. Cepare,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOpaiieHusi. IDBOJIOLMOHHbBIE
YCIIO’)KHEHHUS CTPOEHUSI KPOBEHOCHOM CUCTEMBbI MMO3BOHOYHBIX >KMBOTHBIX. Pabora
cepaua u €€ peryssnus.

Brinenenne y oprann3smMoB. Beijenenue y pacteHuil. Beinenenre y ’KUBOTHBIX.
CokpatutensHpie Bakyonu. Opranbel BblaeneHus. @OuibTpanus, cekpeuus u
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOTbl OpraHoB BbiAeleHUs. CBS3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIIACIMTEIBHOM CHUCTEMaMu. Beiaenenue y
MO3BOHOYHBIX JKMBOTHBIX U yenoBeka. [louku. CtpoeHne u QpyHKIMOHUPOBAHUE
He(dpona. OOpa3oBaHHE MOYH Y YEJIOBEKA.

3amura 'y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. CIOpbI
OaKkTepuil U UCTHI MPOCTEHIINX. 3a1UTa y MHOTOKJIETOYHBIX pacTeHuil. KyTukyna.
CpencTBa macCUBHOM U XUMUYECKOH 3alIuThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX NPOU3BOIHBIE.
3amuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KietouHblii u
TYMOpPJIbHBIA MUMMYHHUTET. BpoXn€HHbIH M NpuoOpeTEéHHBIN crneunduueckuit
UMMYHUTET. Teopust KIOHaIbHO-celeKTHUBHOro mmmyHnurera (II. Opmux, @. M.



bepuet, C. Tonerara). BocmasiutenbHble OTBETHI OPTraHU3MOB. PosIb BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumMocTp ¥ peryianuss 'y OpraHu3MoB. PazgpaxuMocTs Yy
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. PazapakumMoCTh U perynsains y pacCTEHUN.
PocroBble BelecTBa U UX 3HAYECHHUE.

HepBHas cucrema u pediekTopHas peryisiuus y S>KUBOTHBIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIOLHOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
KHUBOTHBIX. OTIENbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedrnexc u
pednexropHas nyra. be3ycioBHbIE U yCITIOBHBIE pe(IICKCHI.

['ymopanpHas perynsuus U SHAOKPUHHAA CUCTEMA KMBOTHBIX W YEJIOBEKA.
JKene3bl SHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleiicTBHE TOPMOHOB. B3auMocBsI3b
HEPBHOM M 3HJOKPUHHOM cucteM. [ 'unorasamo-runodusapHas cucTema.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmunpl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHBIE
Bozopocin», «bakrepum», «lIpocrerimme», «Opranbsl IBETKOBBIX pPACTEHHID,
«CucTteMbl  OpPraHoB IO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHeEe CTpOECHHE
HaceKoMbIX», «TkaHu pacrenuid», «KopHeBblie cuctembly, «CTpoeHue ctedis,
«CTpoeHne JNMCTOBOW IUIACTUHKW», «TKaHU KUBOTHBIX», «CKEJIET 4eIOBEKay,
«IInmeBapurenpHas cucrteMa», «KpoBeHocHas cucremay, «JlpIxaTenbHas

cHUCTEMaY, «HepBHas cucreMay, «Koxay, «MpIuieuHasa cucTeMay,
«BblgenurenbHas cUCTEMay, «IHAOKPUHHASA cUCTEMa», «CTPOCHHE MBIIIIbLY,
«AMMmyHUTETY, «KumiegynonoyocTHEICY, «Cxema NUTAHUS pacTeHui»,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpPOEHHE THIPBI»,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecmbikaromuxcs»,  «HepBHas  cucrema  nruiy, «HepBHas — cucrema
MIeKonUTaromux», « HeppHas cucrema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENnapaThl OJIHOKIECTOYHBIX
OpPraHu3MOB, MHKpPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, UTJIOKOXKHUX, KUBbIE JK3EMIUISIPhI KOMHATHBIX pacTeHHWi, repOapuu
pacTeHUl pa3HbIX OT/AEJIOB, BJIAXHBIC MpenapaTbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy0BaHUE I JIEMOHCTPAIMH MIOYBEHHOTO U BO3YIIHOTO MMUTAHUS PACTEHUH,
pacIierieHus Kpaxmaiia U OelIKoB 1o/ IeicTBHEM (GepMEHTOB, 000PYI0BaHUE IS
JIEMOHCTPAIMKU OIBITOB MO U3MEPECHUIO KU3HEHHOU EMKOCTU JIETKUX, MEXaHU3Ma
JIBIXaTEJbHBIX IBUKEHHM, MOAEIN TOJIOBHOTO MO3Tra Pa3IMYHBIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEel paCTEHUIN».

JlaGopaTopHasi padora «/3yueHne TKaHel )KUBOTHBIX».



JlabopaTopHasi padora «/3yueHne OpraHoB IBETKOBOI'O PACTEHHUS.

Tema 10. PazmHoKeHne M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoB: Oecrosnoe (BKIIOYas BEreTaTMBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHS: TMOYKOBaHHE, CHOPYJISALUS,
dbparmeHTanys, KIOHUPOBAHHE.

[TonoBoe pa3zmHokeHue. [lonoBble KIETKM, WU rametsl. Meio3. Craauu
Meiio3a. [loBenenne xpomocoMm B Meio3e. Kpoccunrosep. bruonornyeckuii CMbICI
M€03a M IMOJOBOro Impouecca. Melo3 W €ro Mecrto B KA3HCHHOM IIMKIIE
OpPTaHU3MOB.

[Ipen3aponeiieBoe passurue. ['amerorenes y suBoTHbBIX. [10510BBIE Kene3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OnnofoTBOpeHHE U AMOpPUOHAIBHOE pa3BUTHUE JKUBOTHBIX. CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyalibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPTaHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPoOIeM IMOPUOTOSUU.
Konyenyus mopghocenos u mooenu mopgoeenesa. Cramuum sMOpuoOreHesa
JKUBOTHBIX (Ha mpumepe Jsarymiku). [poOnenwe. Tumbsl  ApoOieHUS.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOGHHOCTH JpOOJEHUS MIICKONMUTAIONUX. 3apObIIIEBhIE JIUCTKU
(racTpyssinius). 3aKiajKa OpraHOB M TKaHEW U3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (SMOpHUOHATbHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KakK  pPe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BiusHue Ha 5MOpHMOHANBHOE pa3BUTHE Pa3TUUYHBIX
(GakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. I[locTomOpuoHanbHBIM mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Pa3zButme ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HauYe€HHE MPSMOTO U HEMNPSIMOTO
pa3BUTHSA, UX PACHpPOCTpaHEHUE B Mpupoje. Tumel pocta KUBOTHBIX. DakTOpPHI
PETYISIMU POCTA JKUBOTHBIX M 4yenoBeka. CTaauu mocTIMOPUOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pa3smHoxxenne u pasButue pacteHuid. ['ametodut u cnopodut. Meio3 B
YKU3HEHHOM ITKJIe pactennii. OOpazoBaHue CIop B mporiecce Meiosa. ['ameTorenes
y pactenuil. OnaoA0TBOPEHHE U PA3BUTUE PACTUTEIBHBIX OpraHu3MoB. J[BoitHOE
OIUIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3MBbl pETYISIUA OHTOT'€HE3a Y PACTEHUM U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [IInemas.



Tabnmuiel u cxembl: «BereratuBHOe pa3MHOXKEHHE», «THIBI Oecronoro
pa3MHOXKEHUA», «Pa3MHOXEHHUE XJIaMUIAOMOHAJb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3MHOXeHuEe TUAPBD, «Mehosy, «XpoMocoMbl», «l'amerorenesy», «CTpoeHue
AUIEKIIETKH U crepmaTo3ousia», «OCHOBHBIE CTaJAuM OHTOreHeszay, «llpsmoe u
HenpsiMoe pa3BuTue», «Pa3Buthe wmaiickoro xyka», «Pa3Butue capaHum»,
«PazBuTtne nATymKu», «JIBOMWHOE OIUIOJOTBOPEHHE Y UBETKOBBIX PACTECHUI,
«CTpoeHne ceMsH OJHOJOJBHBIX U ABYJOJBHBIX PACTCHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbl», « KU3HEHHBIN UK MXa», «  KM3HEHHBIA LIUKJI MTATOPOTHUKAY,
«Ku3HEHHBIN LUK COCHBDY.

OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparbl SHULEKIETOK H
CIIEpMAaTO30U10B, MOJIENb «I MK pa3BUTHS JIATYIIKW.

JlaGopaTopHas padora «/3ydeHrue CTPOCHUS TMOJOBBIX KJIETOK Ha FTOTOBBIX
MHKpOITpEnapaTax».

IIpakTnueckass padora «BbIABIECHHME NPU3HAKOB CXOJCTBA 3aPOIBILIEH
IMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass pabora «CTpoeHHE OpPraHoOB Pa3MHOXKECHHUS BBICIIUX
pacTeHUn».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hctopust cTaHOBIICHUS M PA3BUTHS I'€HETUKHU Kak Hayku. Pa6oTer I'. Menpaens,
I'. ne ®puza, T. Moprana. Poinp OT€UECTBEHHBIX YUYEHBIX B PA3BUTHU T'€HETHUKHU.
Pa6ots H. K. Konsiiosa, H. . BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
0. A. ®ununuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIEC TEHETUYECKHUE MOHATUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJjuieNibHbIC TEHbI, aJbTCPHATUBHBIE TPHU3HAKH, JOMUHAHTHBIA M PEIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JTUHUS, THOPHUIBI, TCHOTHIT, (PEHOTHII.
OCHOBHBIE ~ METOJABl  TCHETHKU:  THOPUIIOIOTUYECKUHM,  IIUTOJIOTUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKH.

JlemoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Komnsnos, H. H.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «MeTo bl TeHETUKINY, «CXEeMbl CKPEIIUBAHUSD.

JlaGopaTopnasi pabGora «/[po3oduima kKak OOBEKT TI'€HETHYECCKUX

VCCIIEIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKoH

eAMHO00pa3usi ruOpUI0B NepBoro nokojeHus. [Ipasuno nomMmunupoBanus. Bropoii



3aKOH MeHaenss — 3aKOH paclIeIUIeHUs NPU3HAKOB. LluTonormueckue OCHOBBI
MOHOTMOPHUIHOTO CKpeluBanus. ['unore3a 4McTOThl raMer.

AHanm3upyoniee ckpemmBanue. [[poMeKyTOUHbIA XapaKkTep HacleIOBaHHUS.
Pacuierienre npu3HakoB NPy HEMOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetuid 3akoH MeHzens — 3aKOH He3aBUCUMOTO
HacJe10BaHus Mpu3HaKoB. L{uTomornyeckrue 0OCHOBBI AUTUOPUIHOTO CKPEIMBAHUS.

CuermnienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJICJOBAHUE T'€HOB, HAPYIICHHWE CLEIUICHUS MEXAY I'€HaMHU. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS To1a. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TeTepOTraMeTHBIN Moj. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaciienoBanre npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [lnernoTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI aUIeIM3M. B3amMoaelcTBHE HEaAICIbHBIX TI'€HOB.
KommniementapHocts. Onuctas. [lomumepus.

['eHeTHYECKNI KOHTPOJIb Pa3BUTHS PACTEHHI, d)KUBOTHBIX U YEIIOBEKA, a TAKXKE
(GU3HONOTUYECKUX  TPOIIECCOB, TMOBEICHUS M  KOTHUTHBHBIX  (DYHKITUH.
['eHeTHUECKME MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO35MH — MHUKpPOOHOM». ['€HeTHMYecKHe acmleKThl KOHTPOJSI U
W3MEHEHUS HACJIeICTBEHHOU MH(OpMAIUU B TOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabmuubl u cxemsl: «llepBbiil 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
Mennens», «AHamu3upymoouniee ckpemuBanue», «HemomHoe noMuHHpOBaHHEY,
«CrernsieHHOe HacJe/loBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka Toay,
«Kapuotun denoBeka», «Kapuotun gpozoduiby, «Kapuotunm nruiby,
«MHOXECTBEHHBIN aJljIenu3M», « B3auMoaeicTBiue reHoBY.

OOopynoBanue: MoOAeNb s JEMOHCTpaluud 3aKOHOB €JIMHO00pa3us
rHOpUJIOB TIEPBOTO TIOKOJICHUSI M PACIICIJICHUS TPU3HAKOB, MOJEIb IS
JEMOHCTpPAllMM 3aKOHA HE3aBHUCMMOIO HACJIEAOBAaHUS IPU3HAKOB, MOJEIb A
JIEMOHCTpALUM CLEIJICHHOIO HACIEI0BaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpenapar: «Jpo3zoduinay.

IIpakTuueckass padora «lI3ydyenwe pe3yabTaTOB MOHOTHMOPHUIHOTO
CKpENIMBaHUA Y TPO30(DUITBD».

IIpakTuyeckass  padora  «l3ydeHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUS y APO30(PHITBD».

Tema 13. 3aK0OHOMEpPHOCTH H3MEHYUBOCTH



B3aumopeiictBue reHotuna u cpeabl npu  (HopMUpOBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE U KOJWYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MomudukanuonHas HW3MEHUYMBOCTh. Ponb cpeasl B (popMupoBaHUH
Moau(UKaIMOHHOW M3MeHYnBOCTH. HopMma peakuuu npusHaka. BapuannoHHBIN
psan u BapuanuonHas kpuBas (B. HMoranncen). CoiicTBa MOau(MUKAIMOHHON
U3MEHYUBOCTH.

['enHoTHNIMYECKass U3MEHUYUBOCTH. CBOMCTBA T€HOTUITMYECKON U3MEHUUBOCTH.
Buapl reHOTUITHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTb. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOMHATUBHON MU3MEHUYHUBOCTU. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JJaHUU
TeHETHYECKOr0 pa3HOOOpa3usl B Mpejiesiax OJTHOTO BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHbele. CHOHTaHHBIE W  MHAYUUPOBAHHbICE MyTallMHh. SoepHble W
HuToIIa3MaTuyeckue Myranuu. CoMaTUYecKue W MoJoBble MyTauuu. [IpudnHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIUSHUE HAa OPraHU3MBI.
3aKOHOMEpPHOCTU MYTAIMOHHOTO IIpollecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacnencTBeHHoM m3meHunBoctu (H.M. BaBuwiioB). BHesinepHass U3MEHUHUBOCTh U
HACJICICTBEHHOCTb.

OnueceHemuxa U OSNUSEHOMUKA, pOJb ONUSEHEMUYeCKUX Qakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOB.

JleMoHCTpauumn

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

Tabmuupl u  cxembl: «Buasl usmeHunmBOCTHY», «MoaudukaoHHas
U3MEHYHUBOCTDY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiosy,
«OmnonoTBopeHuey, «I 'eHeTHUecKre 3a00IeBaHUs YeIoBeKay, « Buasl MyTarmii.

OOopynoBaHue: XKMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHkH (poTtorpadum) )KUBOTHBIX C Pa3IUYHBIMUA BHJIAMHU U3MEHYUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapuallMOHHOTO psAga U
BAPUALIMOHHOU KPUBOW».

IIpakTuueckas padora «Mytanuu y gApo3o¢unasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKA YesiOBeKA

Kapuorun uyenoeka. MexayHapoaHas IIporpamma HMCCIEIOBAaHUS T€HOMaA
4yejaoBeKa.  MeToapl  M3YYEHMsI TE€HETUKHA  YEJOBEKA: T'€HEAIOTHYECKHUM,
OJIN3HEIOBBIM, LIUTOr€HETUYCCKUM, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHIA. CoBpemMeHHOe ONPEEIICHUE TE€HOTHIIA:
MTOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOIIBIO



[M[[P-ananu3a. HacnenctBenHble 3a001eBaHus YesloBeKa. [ 'eHHbIE U XpPOMOCOMHBIE
Oone3HM 4YeloBeKa. boJie3HM C HAClENCTBEHHOM MpepacioyioKEeHHOCTHIO.
3HaueHUE MEAUIUHCKON T€HETUKH B MPEIOTBPALICHUHN U JICYEHUH T€HETUYECKHUX
3a00eBaHUN 4YenoBeka. MeauKo-TeHEeTHYeCKoe KOHCYJbTHUpoBaHue. CTBOJIOBBIE
KJIeTKU. [IoHSATHE «TEHETHYECKOTO Tpy3a». ITUUYECKUE acNEeKThl UCCIEAOBAHUN B
00JIaCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (akTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bU3MYEeCKOMY U XUMHUYECKOMY 3arpsi3HCHUIO OKpY Karomiei cpesl. [ eneTnueckas
IIPEAPACTIONIOKEHHOCTD YEI0BEKa K ITaTOJIOTHSAM.

JleMoHCTpanun

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToJbl U3yUYeHUs] T€HETUKH
yesioBekay, «l eHeTnyeckue 3a00IeBaHUs YETIOBEKaY.

IpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POIAOCIOBHOW.

Tema 15. Cenexkumsi OpranusMoB

JomMecTukanus v ceneKuus. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOrooOpasus KyJIbTYPHBIX
pactenuii. Poib cenexkuum B co34aHuM COPTOB PACTEHUI U MOPOJ )KUBOTHBIX. COPT,
Mopoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHON U3MEHUYNBOCTH
H. W. BaBunosa, ero 3HaueHue JJis1 CENEKIIMOHHOMN pabOTHI.

Metonbl cenekiMoHHOM paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHJMBUAYaJIbHbIN. Ortanbl  KOMOWHAIIMOHHOM  CEJIEKIIUU. HcneiTanue
MPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIILIO OIICHKU
(deHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulbio aHanu3a JJHK.

HckycCcTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PagnanvOHHBIN M XUMUYECKAW MYTareHe3 Kak UCTOYHUK MyTalUi y KYJIbTYPHBIX
dbopm opranusmoB. lcmonb3oBaHME TEHOMHOTO PENAKTHUPOBAHUS WU METOJOB
pekomOuHaHTHBIX JJHK a1 mosydeHus ucxoqHoro Marepuana Jjisi CEIeKIHUH.

[Tomyuyenue MMOJIUTIJIOUIOB. BuyTtpuBnaosas ruOpuaAN3aLIns.
brnuskopoacTBEHHOE — CKpelMBaHWe, wid  WHOpumuHr.  HepoacTBenHoe
CKpelniuBanue, wid aytopuauHr. ['erepo3uc u ero mnpuyuHbl. Mcnonb3oBanue
rereposuca B cenekiuu. Otmanénnas rubpuauzanus. [Ipeogonenue Oecruiomus
MEKBHUAOBBIX THOPUAOB. JIOCTHIKEHHS CEICKIIMU PACTCHUMN U )KUBOTHBIX. «3enéHas
Dpesonoyusy.

CoxpaHeHre U U3y4YeHUE T€HETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JTUKUX POJUYEH JIJISl CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIBCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u YynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMBICTIOBbIX  JCUBOMHBIX 6 Yeadx YIAVYULeHUs
cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM Hucie C



NpUMEHEHUEeM COBPEMEHHBIX MemO008 HAYUYHbIX UCCIe008aHUl, NepedosblX Uoeli U
NepCneKmuBHbIX MexXHOI02UL.

JdeMoHCcTpaMuA

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

Tabnuibl u cxembl: «LleHTpBI TPOUCXOXKIEHUS U MHOT000pa3usl KyJIbTYypPHBIX
pacTeHuin», «3aKOH TOMOJIOTHYECKUX PSAAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«Metoapl cenekiumy, «Otnanéunas rTubpuauzanusy, «MyTtareuesy.

JlabopaTtopnasi padora «/3ydyeHre copToB KyJbTypHBIX PACTEHUN U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOAO0B CEICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

IKeKypceusi «OCHOBHBIE METOIbl U JOCTHUKCHHS CEJIEKIIMU PACTEHUU U
YKHUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATELHBIM YYaCTOK, B TEIUIMYHOE XO354WCTBO, B JIAOOPATOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. buoTexHoJI0TMs U CHHTETHYECKASA OMOJIOTHS

OOBEKTHI, HCHOJIb3yeMblE B OWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYPBHI, MHKPOOPTAHU3MBEI, 170. XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOTYyYEeHUE KHCIOMOJIOYHBIX IPOJYKTOB,
BUHOJieNe. Mukpoouonoruueckuii cuHte3. OOBEKTbl MHUKPOOHOJIOTUYECKHUX
texHosorui. [Ipou3BoacTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTUM M MHCTPYMEHTOB LIEJICHANIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MOJYYEHHUSI OPTAaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHUECKHUE MYTH.

Knerounas mHxeHepus. MeToapl KyJbTypbl KJIETOK U TKaHEW PAaCTCHUN U
KUBOTHBIX. Kpuobanku. Comarudeckass TruUOpUAM3ALMS W COMAaTHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeleKUUH pacteHuil. [lonyuernue
MOHOKNOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKAOHATbHbBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AMNLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTALUU SIAEP KIIETOK.
Texnonocuu 0300po6eHus, KyIbMmusUpPOBaHUus U MUKPOKIOHANbHO2O0 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoOMOCOMHasi W T€HHas HWHXEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomouHanTHbIx JIHK. Co3z0anue mpanceenuvix opeanuzmos.
JlocTrxkeHuns 1 MepCeKTUBBI XPOMOCOMHOM Y TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
U ATUYECKHUE POOJIEMbI TEHHON MHKEHEPHUHU.

Menuuuackue 6uorexnosnoruu. [locrrenomuas uudponas meaunuHa. [TIP-
JMarHoCTHKa. MeTaOoJIOMHBI aHaJIM3, TEHOICHTPUYCCKHM aHajau3 MpoTeoMa



4eJIOBEKa Ul OLIEHKH COCTOSIHMSI €ro 340poBbs. VCIoOnb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomnkeHepuss g pa3pabOTKu
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHX TEXHOJOTHUH, CO3/1aHUs KOMILJIEKCHBIX
TKaHEeW COYETAaHHEM TEXHOJOTUH TPEXMEPHOTO OMONMPHUHTHHTA U cKaddoauHra
JUISL PELIEHUS 3a/1a4 NIEPCOHAIN3UPOBAHHON MEULINHBI.

Co3naHue BEKTOPHBIX BAaKLMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3anThl OT Bo3Oynutenen OPBU, ycTaHOBieHHME MOJIEKYJSPHBIX MEXaHHU3MOB
¢ynkumonupoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAaCHbBIE
3a00J1eBaHUS YEJIOBEKA U JKUBOTHBIX.

JleMoHCTpanun

Tabmunp! 1 cxemsl: «/cnoap30BaHNE MUKPOOPTaHU3MOB B IPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepusn», «I eHHass HHXKEHEpUsD».

JlaGopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOIOTUM.

IpakTnueckas padora «llosydeHrne MOJOYHOKHUCIBIX ITPOLYKTOBY.

IKCKypcHusd «DBHOTEXHONOrMs — BaKHEWINAs IPOU3BOIAUTENIBHAS CHUIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMUECKOE IIPOU3BOACTBO).

11 KVIACC

Tema 1. 3apoxkaeHue m pa3sBUTHE 3BOJIONMUOHHBIX NpeIACTABJICHUHA B
OnoJIoruu

OomonnoHHas Teopus Y. JlapBuna. lIpeanochUlKM BO3HUKHOBEHUS
napBuHusMa. JKu3Hp 1 HaydHas aedarenbHocTh Y. JlapBuHa.

JIBroKy1me cuitel 9BoJonnK BUIOB 110 Y. J[apBuHy (BbICOKasi ”HTEHCUBHOCTh
pPa3MHOXEHUST OpraHM3MOB, HACJEICTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYILLECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckorr Tteopun sBoonnu (CTD). HelTpanbhas
Teopusi 3Boitonuu. CoBpeMeHHas JBOJIOIMOHHAS  Ouosiorus. 3Ha4YeHHE
HBOJIFOLIMOHHON TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHbBI MHpA.

JleMoHCTpauumn

[Toptpetsr: Apuctorens, K. JInanen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kioswe, Y. lapsun, C. C. UerBepukos, 1. W. [lImansraysen, Ix. Xonaein, . K.
benses.

Tabnuie! 1 cxembl: «CucteMa xuBoi ipupobl (1o K. JIuauero)y, «JlectHuiia
XUBBbIX cyiiecTB (1o Jlamapky)», «Mexanusm (popmMupoBaHus MPUCITOCOOTIECHUN Y
pacTeHuit n KuUBOTHBIX (TI0 Jlamapky)», «Kapra-cxema mapiipyta myremectBus Y.
Hapsunay», «Haxomku Y. [lapBuna», «DopMbl OOprOBI 3a CYIIECTBOBAHUEY,
«IToponbr Tomy6Gei», «MHoroobpasue KyIbTypHBIX (OpM KamycTb», «Iloposs
JIOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHIOB (o Y. [lapBuny)»,



«CxeMa COOTHOILICHUS ABWKYIIMX CHJI 3BOMIOUAN», «OCHOBHBIE ITOJOKECHHS
CUHTETUYECKON TEOPUH IBOJIIOLIUN.

Tema 2. MUKPOIBOJIIOIMS U €€ pPe3yJIbTaThl

[Tonynsiuus Kak 3JIEMEHTapHasl €IWHULA 3BOJOUUH. COBPEMEHHBIE METOIbI
OLIEHKH TE€HETHYECKOTO pa3HooOpaszus M CTPYKTypbl Homyssiiuid. M3meHeHue
reHooHJa TOMYJISIMU KaK D3JIEMEHTApHOE »SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuueckoro paBHoBecus JIx. Xapau, B. BaitnOepra.

OnementapHbie (aKTOpbl (IBMKYIIHE CHIIBI) SBOMIONUH. MyTalmOHHBIN
nporiecc. KomOunatuBHas wu3MeHuUMBOCTh. [lpelid TeHoB — ciyuaiiHbie
HEHaNpaBJIeHHbIC U3MEHEHUS YaCTOT aJljiesiel B MOMyIAuuax. DPPeKT OCHOBATEIS.
Ippexm Oymouiiounozo eopaviuika. CHUdCeHUe 2eHemuiecKko2o pa3zHoobpa3usL:
npuuunsl u creocmsusi. llposenenue s¢pgpexma opetigha 2eno8 68 6OILUUX U MATBIX

NONYIAYUSX. Murpanun. N3osius MO JISILIUIA: reorpaguueckas
(mpocTpaHcTBEHHAas ), Ouosiornyeckas (penpoyKTUBHAS).
EctecTBeHHbIll 0TOOp — HampaBisionmii ¢akrop sBomonun. Dopmbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUNA,  pPa3pbIBAIOIIHIA
(mm3pynTuBHbIi). [lomoBoit oTO0p. BO3HUKHOBEHHE W HBOJIOIUS COIUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIIOLMU.
Bo3HukHOBeHHE MpUCTIOCOOICHU Y OpraHu3MOB. ApoMop(o3bl U UANOA AT TALIUH.
[Tpumepsl mprcnocoONEHUH Y OpraHUu3MOB: MOP(OIoruueckue, Gpu3noIoruiecKue,
onoxumuyeckue, noBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpOdBOMIOIMHU. M3omsiius — kimoueBor (aktop BumgooOpazoBanusa. Ilytu u
CIIoCOObI BHJI000pa30BaHMUS: aJuIonaTpU4YeCcKoe (reorpacduueckoe),
CUMIIATPUYECKOEe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIONAN3ALINS,
rubpuan3zanusi). JmuTeabHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl (OpMHUPOBAHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Pob 9BOTIONIMOHHOM OMOJIOTHH B pa3pad0OTKe HAYUYHBIX METOJIOB COXPAHCHHUSI
OounopaszHooOpaszus. MUKpOIBOMIONMS U KOIBOJIOLMS MMapa3UTOB U HUX XO3SEB.
Mexanu3mMbl GOpMHUPOBAHUS YCTOMUUBOCTU K aHTUOMOTHKAM U CIIOCOOBI OOPBHOBI €
HEM.

JlemoHcTpanuu

[Toptpetsl: C. C. YUetBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanuoHHasi HM3MEHYMBOCTHY, «llomynsainronHas
CTPYKTypa BUaa», «Cxema NnposiBJIeHUs 3akoHa Xapan—BaiinOepray, «IBuwxymume
CWJIbl ABOJIIOLUNY, «IDKOJIOrMYecKass M30Js1us MONyJIAlUi ceBaHCKOU (openny,
«I"eorpadrueckast U301 TUCTBEHHUIIBI CHOMPCKOM 1 IMCTBEHHHUIIBI JAyPCKOID,



«ITonynsiiIMOHHBIE BOJHBI YMCICHHOCTH XUIIHUKOB U KEepPTB», «Cxema nercTBUS
€CTECTBEHHOTO 0TOOpay, «@opMbI O0PHOBI 3a CylliecTBOBaHUEY, « MHTyCTpUanbHBbIHI
MenaHusm», <«OKuBble — uckomaembie»,  «IlOKpOBHUTENbCTBEHHAas  OKpacka
KUBOTHBIX», «[Ipemympexmaronias oOkpacka KHUBOTHBIX», «DU3MOIOTHYCCKUE
apantamun», «lIpucnocoONEeHHOCTh OpPraHu3sMOB U €€ OTHOCHUTEIBHOCTBHY,
«Kputepuu Buaa», «Bunpl-nBoiHukn», « CTpykTypa Buaa B npupojie», «CrnocoOsl
BUJI000pa3oBaHusy, «I'eorpaguyeckoe Bumpoo0Opa3oBaHue TPEX BUIOB JIAH IBIIICH,
«9Konoruyeckoe BHI000pa30BaHWE BUAOB CUHUL, «lloauIuionasl pacTeHHiD,
«KanmycTHO-pe1euHblil rTuOpuIy.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uyydelia MTHUIl U
3Bepeil ¢ MpuMepamMu pa3InyHbIX MPUCIOCOOICHHM, yyUesa NTHIl U 3Bepeil pa3HbIX
BUJIOB, TrepOapuy pacTeHuil OJIM3KUX BHUAOB, OOpPA30BABIIMXCA Pa3IUYHBIMU
crocobamu.

JlaGopaTopHasi pabota «BrisiBlIeHUE N3BMEHYMBOCTH Y 0COOEH OJTHOTO BUJIa».

Jlabopatopuasi pa6ora «IIpucrnocobyeHurs opraHu3MOB U UX OTHOCUTEIbHAS
11e71eCO00pa3HOCThY.

Jlabopatopuass padora «CpaBHEHHE BHJIOB IO MOP(OIOTHUECKOMY
KPUTEPHIO».

Tema 3. Makpo3BoIOUMS U €€ pe3yibTaThl

Metonel  W3ydeHMST MaKpOd3BOJOLMHU. [lalleOHTONOTHMYECKHE  METOMBI
u3ydeHus: HBoioruu. llepexonnbie ¢GopMbl W (UIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpapuyeckue mMeTonabl u3ydeHUs: 3Bojtouuu. CpaBHeHUE QIOpbl U
(dbayHbl MaTepuUKOB W OCTpPOBOB. buoreorpaduyeckue obnactu 3emiu. Bumasbi-
SHACMUKU U PEIIUKTHI.

OMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(POIOTUYECKUE METObI H3yUCHHUS
BOMIOIMU. ['eHeTMYecKue MEXaHU3Mbl 3BOJIOLMH OHTOT€HE3a M TOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPIaHBbI.
PynumenTtapuple  opraHbl M aTaBU3Mbl.  MOJIEKYISpHO-T€HETUYECKUE,
OMOXUMHUYECKUE U MAaTEMAaTUYECKUE METOIbl U3YUEHUS IBOTIOIUHU. [ OMOJIOTHYHbIE
reHbl. COBpeMEHHbIE METO bl TOCTPOCHUS (PHIIOT€HETUYECKUX JIePEBHEB.

XPpOMOCOMHBIE MYTallMK U 3BOJIOLMS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (TpaBuia) dBOMIOIUU. [Ipunyun cmenvl QyHKYuUl.
HeobOpatumocTs 3Bomtonnu. ApanTuBHas paauaivs. HepaBHOMEPHOCTh TEMIIOB
HBOJIFOLIUY.

JdemMoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkerns.

Tabmuupbl U cxembl: «DUIOreHETUUECKUI PsI JIOMIAIn», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Cteronedansyy,  «Punmodute»y,  «CemeHHBIC



NanopoTHUKW», «buoreorpapuueckue 30HbI 3eMian», «Jlpeli KOHTHHEHTOBY,
«Penukte», «HauanbHble cTaguu SMOPHOHAIBHOIO pPa3BUTUS IO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTUYHBIE OpraHbe, «PyInMeHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI dYeloBeKa M ImMMMaH3ey», «[aBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0IIHE 3aKOHOMEPHOCTH 3BOJIFOLII.

OOopyznoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKA T'OMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IlpoucxokaeHne U pa3BuTHe JKU3HU Ha 3emJie

HaydHble TrUMoOTE3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOreHe3 H
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOXKJICHUU KU3HU (KPEallMOHU3M).
['unore3a MOCTOSAHHOIO CaMO3apOXKAEHUs JKU3HU U €€ onpoBepkeHue onbltamu .
Penu, JI. Cnannanuanw, JI. [Tactepa. [IpoucxoxaeHue sxu3HU U aCTPOOUOIIOTHSL.

OcHOBHBIE JTallbl HEOPTaHUYECKON 3BOJIIOLIAM. [InanerapHas
(reosornyeckasi) 3BONIONUSA. XHUMHUYECKas »HBOJOLMA. AOHOTeHHBIH CHHTE3
opraHu4eckux BemecTs 3 Heopranudeckux. Omeir C. Muiepa u I'. IOpu.
Oo0pazoBanue nonumepos u3 MoHoMmepoB. Koanepsarnas runoresa A. . OnapuHa,
runore3a mnepBuyHoro OynboHa JIx. XonjelHa, reHeruyeckas rumore3a [
Ménnepa. PubGozumbr (T. Yex) u runoresa «mupa PHK» VY. TI'mnbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hcropust 3emun 1 MeToAbl €€ n3ydeHus. Vickoraemble OpraHuueCcKUe OCTATKH.
['eoxpononoruss u €€ Meroabl. OTHOCHTENbHAs W AOCOJIOTHAsE T€OXPOHOJIOTHS.
['eoxpoHOIOrMYECKas MIKaaa: Y0HbL, 3Pbl, IEPUOBI, SIIOXH.

HadvanbHbie 3Tanbl opraHudeckord HBOMOUMU. [logBIEHHE W HBOTIOLUA
NEPBBIX KJIETOK. DBOJIOLMSA MeTaboiau3Ma. BO3ZHUKHOBEHHE MEPBBIX IKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKHM KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIEeCTR.
CrpomaronuTtsl. [IpokaprOTHI M 3yKaprOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOJIIOIMOHHOE MMPOUCXOKACHHE
BUpPYCOB. [IponcxoxaeHue MHOTOKJIIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tambl HBOJIIOLMU BbICIIUX pacTeHui. OCHOBHbIE apoMOpP(O3bI
pacreHuii. Bpixon pacrenud Ha cywy. llosBiieHue CIOpOBBIX pacTeHUN U
3aBoeBaHre uMH cymu. CemeHHble pacTeHHs. [IponcXOXKaeHrne NBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tamnbl 3BOJIIOLMHU KUBOTHOTO Mupa. OCHOBHbIE apoMOp(O3bI
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUA O3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwimid. [IpoucxoxaeHrne MICKONMUTAIOUIMX U



ntul. [lpuHnun xmoyeBoro apomopdosa. OcBoeHHe O€CMO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne Xu3HM Ha 3eMj€e MO ’paM U MEpUuodaM: apxeu, MPOTEPO30i,
najaeo30M, Me3030i, kaiiHo30i. OO0I11ast XapaKTEepPUCTUKA KJIMMAaTa U T€0JIOTMYECKUX
nporieccoB. [losiBIeHre 1 pacIBET XapaKTEPHBIX OPTaHU3MOB. YTJIeo0pa3oBaHUE:
€ro yCIJIOBHUS U BIMSHUE Ha ra30Bblil cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3HUCHI MPOUUIOro. IIpuunHel u
CJIEJICTBHSI MAacCOBBIX BbIMUpaHUU. COBpPEMEHHBIN 3KOJIOIMYECKUN KPHU3HC, €ro
ocobennoctu. [Ipobiema coxpaneHus 6nopasHOOOpa3us Ha 3emiie.

CoBpeMeHHas cUCTeMa opraHudeckoro mupa. [IpuHiunel kmaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnaiuannanu, JI. [lacrep, 1. . Meunuxkos, A. H.
Omapun, Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Ta6muiel u cxemsl: «Cxema ombita @. Penny», «Cxema onwita JI. [lactepa mo
M3YYEHHUIO CaMO3apoKIeHHs Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwmy,
«JTanbl  HEOPraHWYECKOW  HJBONIOUUN»,  «['€OXpOHOJIOrMYecKas  IIKajiay,
«HayvanbHble 3Tanbl OpraHUYEcKOM »BoMOLMNY, «Cxema o0pa3oBaHUs dYKapHOT
nyTéM cumoOunoreHeza», «CucremMa XUBOM NpHUpoAbl», «CTpoeHue BHUPYCAY,
«Apomopdossl  pacreHuit», «PuHHOGUTHY, «OTHOKIECTOUHBIE BOJOPOCINY,
«MHorokietounsle Bogopocian», «Mxwm», «IlanoporHukmy», «l'onocemMeHHbIE
pactenus», «Opranbl IIBETKOBBIX pacTeHUI», «CxemMa pa3BUTHS ) KUBOTHOTO MUPay,
«Apomop(o3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeunononoctueiey, «llnockue
yepBu», «YUneHuctoHorue», «PwiObl», «3emMHOBOAHBIC», «IIpecMbikaromuecs,
«lItnupy, «Miekonuratomuey», «Pa3BuTue )Xu3Hu B apXeMCKou 3pe», «Pa3putne
JKU3HH B IMPOTEPO30OUCKON 3pe», «Pa3BuTHE KU3HM B NAJICO30MCKOU 3pey,
«Pa3BuTHe XKU3HU B ME3030MCKOU 3pey, «Pa3BUTHE )KU3HU B KaHHO30MCKOMN 3pey,
«CoBpeMeHHasi CUCTeMa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuyd pacTEHUM pa3IMYHBIX OTACIOB, KOJUICKITUU
HAaCEKOMBIX, BJIaKHbIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUH
UTJIOKOKHX, CKEJIEThl TO3BOHOYHBIX dKUBOTHBIX, Uy4€eJIa IITUIL] U 3BEPEM, KOJUIEKIIUU
OKaMEHEJIOCTEeH, TOJIE3HBIX MCKOIMAEMbIX, MYJSIKH OPraHUYECKUX OCTAaTKOB
OpraHU3MOB.

Bupryanbnas naboparopHas padora «MozaenupoBaHue onbiToB Muiepa—
KOpu no n3ydennio abMOTeHHOT0 CHHTE3a OPTAaHUYECKUX COSTMHEHHH B TIEPBUYHON
atMocdepe».

JlaGoparopnasi padora «/3ydeHMe M ONHCAHUE MCKOMAEMbIX OCTATKOB
JPEBHUX OPTaHU3MOB).



IIpakTnueckass padora «l3ydyeHne O0COOCHHOCTEM CTPOCHHUS pPaCTEHUM
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue ocCOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl 1 3a1a4u aHTPOIMOJIOTUHU. METOIbI aHTPOTOJIOTHH.

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKICHHM YEJIOBEKA. PenurunosHbie
BO33peHus. COBpEMEHHbIC HAYYHBIE TEOPUH.

Cx0ACTBO yenoBeKa C )KUBOTHBIMU. CHCTEMaTHYECKOE MOJ0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpPGhOIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTaInyus 4enoBeKka OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOPOM CUTHAIBHOU
CUCTEMBL.

JBrkymue cuiibl (hakTopbl) aHTPOIOreHe3a: OUOJIOrHYecKre, COIlHaIbHbIC.
CooTHoleHue OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaJNM aHTpororeHe3a. PaHHue dYenoBeKOOOpa3HbiE O00E3bSHBI
(IPOKOHCYJIBI) M paHHUE MOHTUBI — OOIIUE MPEIKHU Y€I0BEKOOOPA3HBIX 00€3bsH U
JO/Ie. ABCTPAJIONUTEKN — JBYHOTHE IPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIC
M3TOTOBJIEHUS OpYAUN TpyAa. YemoBeK MpAMOXOISIINN U IEPBBIA BBIXO JIIOIEH 32
npenensl Agpuxu. YenoBek reiienboeprekuit — o0 npeioKk HeaHaAepTaaIbCKOro
YEJIOBEKAa M YEJIOBEKa pa3ymMHOro. YeyloBeKk HEaHAEPTAIbCKUM KaK BHJ JIHOJEU
XOJIOJHOTO KJMMaTa. YelloBeK pa3yMHBIH COBPEMEHHOIO THIIA, JACHUCOBCKUMN
YEJIOBEK, OCBOEGHUE KOHTHMHEHTOB 3a mpenenamu Adpuku. [laneoreneruka u
NajJeoreHoOMHKA.

DBOJIONNS COBPEMEHHOTO 4enoBeka. EcTecTBeHHBI OTOOp B MOMYJISIHSIX
yejgoBeka. MyTalmoHHbIN mponiece U nogumopdusm. IlonynsimoHHbIE BOJHBI,
npeid reHos, murpaiusa U «d¢GdEKT oCHOBATENS» B MOMYJALUSIX COBPEMEHHOIO
YeJ0BEKA.

Yenoseueckue pacel. [loHstue o pace. bosmpmme pacel: eBponeouaHas
(eBpasmiickasi),  aBCTpajo-HeTrpoujHas  (dPKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3uarcko-amepukaHckas). BpeMss u myTH paccesieHHs 4YeliOBeKa I10 IIJIaHeTe.
EnunctBo  dyenoBeueckux — pac. HaydHas  HECOCTOSITENBHOCTh  pacusMa.
[TpucnocoOeHHOCTh YeNOBEKa K Pa3HBIM YCJIOBHUSIM OKPYXKAIOIIEH Cpebl.
Bnusuue reorpadudeckoil cpesnl u aperida reHoB Ha MOp(OIIOTHIO U (PU3UOTIOTUIO
YEJI0BEKA.

MexaucuuruinHapaple  MeTtoAsl B ¢u3nuecko  (OMOJOrMYEcKOn)
AQHTPOTOJIOTUU.  DBOJIOLMOHHAS  QHTPOINOJIOTUS U MAJe0aHTPONOJIOTHS



YEJIOBEYECKUX MOMYJIAUA. broconuanbHble UCCAENOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBanrie K03BOTIONMH OMOJIOTMYECKOTO U COLMAIBLHOTO B UEJIOBEKE.

JdeMoHCcTpaMuA

[Toptpersr: Y. {apsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabmumpt 1 cxembl: «MeToIbl aHTPONOJOTUNY, «['0OJTOBHON MO3T ueIoBeKay,
«YenoBekooOpa3Hbie 00€3bsIHb», «CKENeT 4YeloBeKa M CKeJeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBUKYIIUE CHIIBI aHTPOIIOTEHE3A», « IBOJIIIOIUOHHOE
IpPEBO  YeENOBEKa», «ABcrpamonurek», «UYenosek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JlenncoBckuid yenoBek» «Heanaepranpubny, « KpomaHbOHIBIY,
«IIpenku yenoBeka», «Tanbl SBOJIOIUU YEJIOBEKA», «Packl UeloBeKay.

O6opynoBaHue: MyJSDKM — OKaMEHEJIOCTeH, MpeAMETOB  MaTepuaIbHOM
KyJIbTYphl ~TIPEIKOB 4YeJOBeKa, penpoaykiuu (dbororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OHUOJCUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOMAEMbIX OCTAaTKOB UEJIOBEKA, CKEJIET YEJIOBEKa, MOJIEIb
yeperna 4yeJoBeKa U ueperna MMMITaH3€, MOJIEb KUCTH YEJIOBEKA U KUCTH IIUMIIaH3e,
MOJIEIIA TOpCA MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0OCOOEHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJallTallui YEIIOBEKay.

Tema 6. Jkojorusas — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM € OKPY/KaKLIeH cpeaou

3apoxaeHue U pa3BUTHe 3KoJorud B Tpyaax A. 'ymOonsara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum
3K0JIOTUHU. CBSI3b IKOJIOTUU C IPYTUMHU HAYKAMH.

Metonbt sxosorun. IloneBbie HaOMOAEHUS. DKCINEPUMEHTHI B IKOJIOTHH:
NpUpPOAHBIE W JiabopaTtopHble. MoJenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KarolIel Cpeibl: JIOKATbHBIN, peTUOHATIBHBIN U T100abHBIH.

3HaYCHUE OKOJOTMYECKUX 3HAHWW Uil YeJIOBEKA. DKOJOTHYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBS3€H YEJIOBEYECTBA C MpUpoaor. PopMHUpOBaHUE
HKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJIOTHYECKON IPAMOTHOCTH HACEJICHUSI.

JlemoHcTpanuu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuupel n cxeMbl: «Pa3genbl skomorumy, «MeToabl skonorumy, «Cxema
MOHUTOPHUHTA OKPY>KAIOIIEN CPEAbD.

JlaGopaTopHas padora «3yuenue METOJIOB JKOJIOTUYECKUX
HUCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUSA



Okonorudeckue (HakTopsl U 3aKOHOMEPHOCTH uX AeiictBus. Kinaccupukanus
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTUYECKHUE, aHTPONOreHHble. O01ue
3aKOHOMEPHOCTH JIEHUCTBUS dKojoruueckux (axkropos. IIpaBuino muaumyma (K.
[npenrens, 0. JInOux). TonepaHnTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpPTaHU3MBI.

Abuotnyeckue ¢akropel. CBeT Kak sKosiornueckuil ¢akrop. JlelictBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOIMYECKUE TPYIIIBI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHaJbHas poOJIb CBETA.
doTonepuoausm.

Temnepatypa kak 3kojorudeckuii Qaxrtop. JlelicTBue Temmeparypbl Ha
opranu3Msbl. [IOMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonormdeckuid ¢aktop. IlpucnocoOnenuss pacteHuii K
NOJAJIep>)KaHUI0 BOJHOro OanaHca. Knaccudukanuss pacTeHUH MO OTHOIIEHUIO K
Bojie. [Ipucnoco6nenns KUBOTHBIX K HU3MEHEHHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
ryOMHHAs  TOJINOYBEHHAs,  BHYTPUOpPraHU3MEHHas.  DPU3NKO-XUMHUYECKHE
0COOEHHOCTH cpefl 00uTaHusi opraHu3MoB. [IpucnocoOaeHust opraHu3MoB K KU3HU
B Pa3HBIX Cpeax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOUYHBIE H
roguunbie puTMbl. [IpucrnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

Kusznennsie popmbl opranu3moB. [loHsTue o )xu3HeHHoi hopme. JKu3HeHHbIE
bopMbl pacTeHMil: AEpeBbs, KyCTapHUKU, KYCTAPHUYKH, MHOTOJIETHHE TPaBBbl,
oJiHOJIeTHUE TpaBbl. KU3HEHHbIE (POPMBI )KMBOTHBIX: TUIAPOOHOHTHI, T€OOUOHTHI,
a’poOnoHThI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HU.

buotnueckue hakTopsl. Bunbl OMOTHYECKUX B3aUMOACHCTBUI: KOHKYPEHIUS,
XUIIHUYECTBO, cUMOMO3 U ero (opmel. [lapasutusM, koomnepauus, MyTyajlu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMoOJIeUCcTBUS  (Tomuyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTMYECKHX B3aMMOJCHCTBUI Il CYLIECTBOBaHHMS OPraHHW3MOB B CpeEle
obOutanus. [IpuHIUTT KOHKYPEHTHOTO UCKITIOYEHUS.

JdemoHcTpanuu

Tabmupl 1 cxeMmbl: «OKosoruyeckue (axkTopbl», «CBETOBOH CIEKTPY,
«ODKOJOTUYECKUE TPYIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TemIoKkpoBHbIE
KUBOTHBIC», «XOJOIHOKPOBHBIE JKHUBOTHBIE», «DHU3MONOrMYECKUE aaanTauuu
KUBOTHBIX», «Cpenbl o0OWTaHUS OpraHu3MoBY», «buosornueckue pUTMBIY,
«Kuznennele popMbl pacTeHUil», « KuzHeHHbIe (hOPMBI )KUBOTHBIX», « IKOCUCTEMA
IIMPOKOJMCTBEHHOTO Jiecay, «IJKOCHCTEMa XBOWHOro jecay, «llenmm nwuranusy,



«XUITHUYECTBOY, «ITapazutnzmy, «KoHKypeHus», «CuM0Omno3y,
«KoMMeHcanuzm.

O6opynoBanue: repbapud pacTeHUW U SKUBOTHBIX, MPUCIHOCOOJICHHBIX K
BIMSIHUIO Pa3jMYHBIX SKOJOTHYECKHX (PakTOpoB, repOapuu CBETOIIOOUBBHIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOMBBIC, TCHEIIOOMBBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS], TepOapUu U KOJUICKIIUU TEeTUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pacTEHUH, uydesia NTHUIl U 3Bepei, repOapuu
pacTeHuid, OTHOCAIUXCS K rurpoduram, kcepopuram, Me3opuTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJUIEKIIMH >KMBOTHBIX, OOUTAIOIINX B Pa3HbIX cpeaax,
repO0apum M KOJUIEKUMM pAaCTEHUAd M JKUBOTHBIX, OOJaJAIONIMX YEepTaMH
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TepOapuu U
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTUUECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BbIBICHUE MPUCTIOCOOTIECHUN OPraHU3MOB K
BIIUSIHUAKO CBETAY.

JlaGopaTopnass pabGora «BpisgBIeHHE NPUCIIOCOONEHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTCHUMN U3 Pa3HBIX
MEeCT OOUTaHUS.

Tema 8. Ik010rusi BUAOB U MOIMYJIANM A

OKOJIOTUYECKHE  XapaKTEPUCTUKU NOMYJISIIUN. [Tomymsimuss ~ Kak
Oounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0coOeHHOCTEW OMOoJIOrMH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKA3aTENW MOMYJALMU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pAacTHasi M TII0JIOBAasi CTPYKTypa, POXKIAeMOCTb, IPUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALUA.

Dxonoruyeckass CTpykrypa nomyiasuud. OneHKa 4YMCIEHHOCTH MOMYJISLIMH.
JvHamuka monynsuuu U €€ peryysiusa. bHOTHYeCKMi MOTEHUHAN MOIYJISIUU.
MogenupoBanue TMHAMHUKA NONYJsINuK. KpuBble pocTa YUCIEHHOCTH MOMYJISLIUH.
KpuBble BbDKMBaHUS. Perymnsius YUCICHHOCTH MOMYJSIUNA: PoJib (HaKTOPOB,
3aBHUCSILIUX U HE 3aBUCAIIUX OT IJIOTHOCTH. DKOJIOTUUECKUE CTpaTeruu BUAOB (I-
K-cTparerun).

[Tonsitue 00 sKoNOrMYeckoil Huie Buaa. MectooOutanue. MHoromepHas
MoJienb dKkosiornueckon Humm Jx.M. XaruynHcona. Pa3mepbl 3KOI0TMYECKOM
Huiy. [loTeHnnanbpHas U pealTn30BaHHAs! HUILIU.

Bun kak cucrema momynsiumii. Apeanbl BUIAOB. BuAbl U MX >KU3HCHHBIC
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TOBEJEHUS W MUrpauuid >KUBOTHBIX. buosiormueckue
VHBAa3UU YyKEPOIAHBIX BUJIOB.



JdeMoHCcTpaMu

[Toptper: Jx. M. XaTuynHCOH.

Tabmuubl U cxembl: «IKOJOTHYECKUE XapAKTEPUCTUKU MOMYJSLUNY,
«IIpocTpaHcTBeHHasi  CTpyKTypa  mnomyisiuum», «Bo3pacTHble  MHUpaMUJIbI
nonyisiiun», «CKOPOCTh  3aceleHUsi MOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeinb 3komorndeckor Humu Jx. M. XatunHcoHay.

Ob6opynoBanue: repdapun pacTeHUM, KOJJICKIIUN )KUBOTHBIX.

JlabopatopHnasi paGora «lIprcrnoco0sieHns ceMsiH paCTEHUH K pACCEIICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOJIOTHYECKHE CHCTEMBbI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsizu MeEXIy
OpraHu3MaMH B OUOIIEHO3E.

Okocuctema kak otkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHAIBHBIE
OJIOKM OpraHW3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEIYyIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOcHcTEMax. KpyroBopoT BEIECTB U MTOTOK 3HEPTUU
B DKOCUCTEME.

OcHOBHBIE MOKA3aTENH IKOCUCTEMBL. bruoMacca u poAyKIus. DKOJIOTHUECKUE
MUPaAMU/JIBI YUCEN, OMOMACCHI U SHEPTHUHU.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpouixu. @aykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCHUCTBUS Ha
cykueccuu. KnumakcHoe coobiiectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCmEMbL 03EP U peK. DKocucmembl Mopel U
oKkeanos. IKocucmemvl MYyHOP, J1eco8, Cmenel, NYCMmulHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArpoieHo3. Paznuuus
MEK]Ty aHTPOIIOTEHHBIMU U MPUPOJHBIMU IKOCUCTEMaMHU.

VYpb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opoxackas
bnopa u ¢ayna. CuHaHTpomm3alus TOpPOJACKOW QayHbl. buonorumdeckoe wu
X035MCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKkocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30ughpukamopos (Kirouesvix
6U008) 8 yHKyuoHuposanuu sxocucmem. 1lepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIUN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOIOTE€HHBIX BO3CHCTBUH.

Mexanuzmul 6030eticmaus 3a2psA3HEeHUL PAZHbLIX MUNO0S8 HA CYOOPSAHU3MEHHOM,
OP2AHUBMEHHOM, — NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20 6030eticmaus. MeTononorus
MOHUTOPHUHIA €ECTECTBEHHBIX U AHTPOIIOT€HHBIX 3KOCUCTEM.



JdeMoHCcTpaMu

[Toptpert: A. JIx. Tencnu.

Tabmuupt u  cxeMbl:  «CTpykrypa  OuoneHo3a»,  «DKocHcTeMa
HMIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTEMa XBOMHOTO jeca», «OyHKIIMOHAIbHBIC
TPYIIBI OPraHU3MOB B 3KocHucTeME», «K KpyroBoport BeliecTs B skocucTemey, «Lenun
nuTaHus (macTOuIlHAs, JETPUTHasA)», «IDKOJOTMYecKas NupamMuaa YuCem,
«IKonoruyeckas mupamusia OMOMaCChl», «IKOJOTHYECKass MUpaMUIa SHEPTUNY,
«O0pazoBanue 6osota», «IlepBuuHas cykueccus», «BoccTaHOBIEHHE Jieca MOCie
noxkapa», «9KocucTeMa 03epay, «ArpoueHo3», «KpyroBopoT BeIIeCTB M MOTOK
SHEpPruM B arporeHose», «[Ipumepsr ypboskocucTem.

O6opynoBanue: repdbapuu pacTeHUM, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL U
3Bepel, repObapum KyJbTypHBIX U JUKOPACTYIIMX PACTEHUMN, aKBapUYM KaK MOJIENb
KOCHCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTopnas paGora «lI3ydyeHue pa3zHOOOpa3usi MENKUX IOYBEHHBIX
YJICHUCTOHOTUX B Pa3HbIX IKOCUCTEMAX).

JIKCKypcHs «IKCKypcusi B TUIIMYHBIN OuoreoneHo3 (B AyOpaBy, Oepe3HsIK,
€JIbHUK, Ha CYXOJOJIbHBIN WM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

JDKCKypceust «IDKCKYpCHs B arpo’KOCHCTEMY (Ha TOJ€ WM B TEIIMYHOE
XO3SIHCTBO ).

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — oOmennanerapHas 000ji0uka 3€MIIM, T/I€ CYIIECTBYET WIH
CyILLECTBOBaJIA kKM3Hb. PazBuTHe npeacraBieHuil o ornocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu ouocdepst u e€ coctan. JKupoe
BEIECTBO Orochephl U ero PyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHusA Onocdepbl. OcobeHHOCTH Ouochephl Kak
rJ100aIbHOM 3KOCcUCTEMBI. JMHamMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEILECTB U OMOr€OXUMHUYECKHUE IIUKJIIBI (YIaepoa, a30Ta). PUTMUYHOCTH SIBIEHUN B
ouocdepe.

3oHanbHOCTH OHMocdepsl. [TousTue 0 6Guome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOMHBIE Jieca, CMEIIAHHbIE U IIWPOKOJUCTBEHHbIE Jieca, CTENH, CaBaHHBI,
MyCTHIHY, TPOTIMUECKHE JIeCa, BEICOKOTOPhs. KimmaT, pacTUTENbHBIN U KUBOTHBIHI
MUp OMOMOB CYIIIH.

CrpykTypa 1 GyHKIHUS KUBBIX CUCTEM, OLIEHKAa UX PECYPCHOTO MOTEHIMaIa U
onocdepHbIX PYHKITUI.

JdemMoHcTpanuu

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

Tabmuiel u cxembl: «['eocdheprr 3emimy», «KpyroBopoT azora B MPUPOIEL,
«Kpyrosopotr yriaepoaa B mnpupoae», «KpyroBopor kucimopona B TNpupoie»,



«KpyroBopoT Boabl B mpupoae», «OcHOBHbIe OMOMBI cymmny, «Knumatuyeckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneiii gec», «IIIunpokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii jiecy.

O6opynoBanue: repdapuu pacTCHUN pa3HBIX OMOMOB, KOJUICKITUH >KUBOTHBIX.

Tema 11. YennoBek u okpy:kaomias cpeaa

DKOJIOTUYECKUE KPU3UCHI W WX NpUYUHBL. Bo3nelicTBue dYenoBeka Ha
ouocdepy. 3arps3HeHne BO3AyIIHOM cpeibl. OxpaHa BO3yXa. 3arps3HEHUE BOTHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienue mouBbl. OxpaHa MOYBEHHBIX
pecypcoB. M3meHnenue kimmara.

AHTpPONIOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIN M XKUBOTHBIM Mup. OxpaHa
PaCTUTENIBHOTO WU KUBOTHOrO Mupa. OCHOBHBIE NPUHIUIBI OXPAHBI MPHUPOIBHI.
Kpacasie xkHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
Bboranudeckue casibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIE TPUHIUIIBI YCTOMYMBOTO pPA3BUTHSL UEJIOBEUECTBA W MPUPOJIBI.
PannonanbHOE  MPUPOJONOJIB30BAaHUE M COXpaHEHHE  OMOJIOTHYECKOTO
pazHooOpazus 3emnu. OOmKUE 3aKOHOMEPHOCTU TJI00ATBHBIX 3KOJIOTHMUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KpU3HCa U €T0 BEPOATHBIE TOCIIEICTBUA.

Pa3BuTtre METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEeHmMOoCcnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcul.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneyugaroujue 00ocmyn K
uHgopmayuu no  cocmoaHul0 OMOENbHLIX U008 u Ikocucmem. (OcHoBbl
9Kopeabuiumayuu dKocucmem U cnocooos 060pvbObLI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpyxyus mopckux u nazemuulx s3KocucCmem.

JlemoHcTpanuu

Tabnuiibl 1 cxeMbl: «3arpsizHeHne atMocepbi», «3arpsa3HeHue ruapochepbn,
«3arps3HeHue nouBb», «[lapHukoBbIi 3dhexT», «Oco00 oxXpaHseMble IPUPOIHBIE
TeppuTOopun», «MoAeIH yrpaBisieMOTro MUPay.

O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPAaCTEHHUW U >KUBOTHBIX KpacHoii
kHuru Poccutickon ®@enepanuu, KpacHol KHUTH peruoHa.

®OPMBI PEAJIMZAIIMU BOCIIMTATEJIBHOI'O HOTEHIIUAJIA

[ToOyxaenue oOyyaromuxcsi coonoaaTh Ha Ypoke OOUIEHPUHSITHIE HOPMBI
MOBE/ICHUs, MpaBuiia OOLIEHHS CO CTapIIMMU (IIeAarornyecCKuMu pabOTHUKAMH) U
CBEpPCTHUKAMU  (OOyYaromMMHCS), MPUHIUIBI Y4eOHOH JTUCHUIUIMHBI U
CaMOOpTaHU3aIUHY;

BxiroueHne B ypoK UTPOBBIX MPOIENYp, KOTOPHIE MOMOTAIOT MOJACpKaTh
MOTHBALIMIO OOYYarOMIMXCS K MOJYYECHUIO 3HAHWM, HAIaKUBAHUIO MO3UTHUBHBIX


https://topuch.com/razrabotka-igrovih-kombinacij/index.html

MEXJIMYHOCTHBIX ~ OTHOUIEHMH B  KJacce, IOMOrarmT  YCTAHOBJICHHIO
n00porkenaTeabHol aTMocdepsl BO BpeMsl ypoKa

[TpuBneyeHne BHUMaHUS 00YyUYAIOIINXCsl K IECHHOCTHOMY aCIEKTY U3y4aeMbIX
Ha ypOKax SIBICHWH, WCIOJb30BAaHHE BOCIUTATEIHHBIX BO3MOXHOCTEH
CoZIepKaHHs YU4eOHOTO MpeMeTa Yepe3 Mo00p COOTBETCTBYIONINX YITPAXKHEHUH
LJEMOHCTPAIIMI0 O0YYaIONIMMCsl TPHUMEPOB OTBETCTBEHHOTO, TPasKIaHCKOTO
TIOBE/ICHUS, MPOSIBIICHHUS YEIOBEKOIIOOHS U JT0OPOCEPICYHOCTH, Yepe3 Moa0op
COOTBETCTBYIOIIUX TEKCTOB JUIsI YTEHUS, 3a7ad JUIsl PEUICHHs, TPOOIEMHBIX
CUTYyaIui 7151 OOCYXACHUSI B KJ1acce

[IpuMeHeHre Ha ypOKax MHTEPAKTUBHBIX (OpM pabOTHI C OOyUaAIOIIMMHUCS:
TUAAKTUYECKOro Tearpa, IJie MOJy4eHHbIe Ha YPOKE 3HAHMSI OOBITPHIBAIOTCS B
TeaTpaJbHBIX IMOCTAHOBKAX; JHCKYCCHM, KOTOpbIE JalOT OOYYaroIIMMCS
BO3MOKHOCTh IPUOOPECTH OMBIT BEJICHUS KOHCTPYKTUBHOTO JAUAJIOTa; TPYIIOBOM
paboThI WK PabOTHI B Tapax, KOTOPbIE y4aT 00y4aromuxcsi KOMaHIHOU paboTe 1
B3aUMOJICHCTBUIO C IPYTUMH O0Yy4aIOIIUMUCS;

JleMoHcTpalu 00y4JaronuMcsl IPUMEPOB OTBETCTBEHHOTO, IPa)KIaHCKOTO
MOBEICHUS, TIPOSBJICHUS YEJIOBEKOIIO0USI U JOOPOCEPACUHOCTH, Yepe3 Moa00p
COOTBETCTBYIOIIMX TEKCTOB JUIS YTCHHS, 33J1ad JUIS PEIICHHS, ITPOOJIEMHBIX
CUTyaIui 1 00Cy»KIeHUsI B KJ1acce;

NanuuupoBanne U HNOLIEPKKY  HCCIENOBATEIILCKOW  JIEATEIBHOCTH
oOydJarommxcss B paMKaxX peaju3allid UMHU WHIUBUIYAIbHBIX W TPYIIIOBBIX
UCCIIEIOBATENbCKUX  IMPOEKTOB, YTO JAacT OOydYaloIIUMCS BO3MOXKHOCTh
MPUOOPECTH HABBIK CAMOCTOSATEIBLHOTO PEIICHUS TEOPETUYECKOW MpPOOJIeMBl,
HABBIK T€HEPUPOBAHUS U 0()OPMIICHUS COOCTBEHHBIX UICH, HABBIK YBAXKUTEIHHOTO
OTHONIIEHUS K 4YyXUM ujaesM, o(opMJIeHHbIM B  paboTax  Japyrux
UCCJIEeIOBATENEeH, HABBIK ~ MyOJMYHOrO  BBICTYIUICHUSI TEpel  ayduTOpHUEH,
apryMEHTHPOBAHUS U OTCTAUBAHUSI CBOEH TOUKH 3PEHUS.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOI'MN HA YPOBHE CPE/THEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBbBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K PeE3yJbTaTaM OCBOCHUS
OOyYarOIIMMHUCS TPOrpaMM CpeIHEro o0Imero o0pa3oBaHUs: JUYHOCTHEIE,
METaNpeIMETHBIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOrpaMMbl IO OUOJOTUH
BBIJICJICHBI CIEAYIOIINE COCTABIISIOIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKON
IPaKIaHCKON UJICHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH


https://topuch.com/programma-triz-ee-harakteristika-triz-principi-postroeniya-zan/index.html
https://topuch.com/programma-triz-ee-harakteristika-triz-principi-postroeniya-zan/index.html
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U CaMOOIPENENCHHI0, Haiuyue Mmomusayuu K OOy4EeHHUIO  OHMOJIOTHH,
yeneHanpasiienHoe paszeumue BHYTPEHHUX YOCKIECHUH IJIMYHOCTH Ha OCHOBE
KITIOYEBBIX IICHHOCTEH W HCTOPUYCCKUX TPAIUIUN pPa3BUTHS OHWOJIOTHYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIONUXCS PYKOBOJACTBOBATHCS B CBOEH
JEATETLHOCTH II€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, TPUCYIIUMH CHCTEME
OHMOIOTHUECKOT0 00pa30BaAHUS, HAIUYUE NPABOCO3HAHUS YKOTIOTHIECKON KYIbTYPHI,
CNOCOOHOCMU CMABUMb TIETH U CTPOUTH )KU3HCHHBIC TUIAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 OMOJIOTHHU TOCTUTAIOTCS B
CANHCTBE YYCOHOW ™ BOCIUTATEIBHOW JCATEIHPHOCTH B COOTBETCTBUU C
TPaJAUIIMOHHBIMU POCCUHUCKUMHE COIIMOKYJIbTYPHBIMU, UCTOPHYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU I[EHHOCTSIMHU, NMPUHATHIMU B OOIIECTBE NpaBWJIaMU U HOpMaMHu
MOBEJCHUSI U CIOCOOCTBYIOT MpOIIECCaM CaMOIIO3HAHMS, CAMOBOCIHMTAHHS U
CaMOpAa3BUTHSA, PA3BUTHS BHYTPCHHEH TO3WIMK JUYHOCTH, IMATPUOTH3MA W
YBOXEHUS K 3aKOHY W MPABOIMOPSIKY, YEIOBEKY TpyAa M CTapIIeMy MOKOJICHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TpaJMIIMsIM MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuiickoit deneparuu, mpupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS ydeOHOro mnpenMera «buomornsy
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH OOYJAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKJCHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIecTBa, PaCHIUPEHHE >KH3HEHHOTO
OTIBITA M OTIBITA JEATEILHOCTH B IPOIIECCE PeaIM3alliid OCHOBHBIX HaIpPaBJICHUH
BOCITUTATEIHLHOU JIEATEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOro BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINUA 00YUaIOIIEeT0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHUCKOTO OOIIECTBRA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S3aHHOCTEH, YBOXKCHHE 3aKOHA
Y TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JIEATEILHOCTH TP CO3/IaHUN YIECOHBIX
MPOEKTOB, PEIICHWH Yy4YeOHbIX U T[O3HABaTEIbHBIX 3a7a4, BBIMOJHEHUU
OMOJIOTHYECKUX IKCITEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yUYUTHIBATh B CBOMX JIEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOJICH ¢ Pa3HBIMHU YOCKICHUSAMU, KYJIbTYPHBIMUA IIEHHOCTAMHU U
COIMAJTBHBIM TIOJIOKCHHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIIECCE COBMECTHOTO BBITIOJTHCHHSI
y4eOHBbIX, TIO3HABAaTEIbHBIX H UCCJIENOBATEIBCKUX 3a7a4, YBAKUTEIHLHOTO



OTHOUIEHUS! K MHEHHUIO OINIMOHEHTOB IMpHU OOCYXIEHUHU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTbh K TyMaHUTAapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTH POCCUNUCKOMN TPAXKTAHCKON UICHTUIHOCTH, TATPUOTHU3MA,
YBaXKE€HUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH nepea PoanHoi, ropaoctu
3a CBOM Kpall, cBOI0O PoauHy, CBO#l SI3bIK M KYJIBTYpY, MPOIUIOE M HACTOSIIEE
MHOT'OHAIlMOHAJIBLHOTO Hapoaa Poccun;

[IEHHOCTHOE OTHOILIEHHE K MPUPOIHOMY HACJIEAUIO U MaMSITHUKAM IPUPO/IbI,
TOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJAJ POCCHUHCKUX YYEHBIX B CTAHOBJIEHUE W
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YEeHHUs] OUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amure OTeyecTsa,
OTBETCTBEHHOCTH 32 €r0 Cynb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TyXOBHBIX LIEHHOCTEN POCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHATHUS I[IEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUHM C
TpaauiusiMu HaponoB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHUN;

MOHMMAHHUE IMOITMOHATBHOTO BO3ICHCTBUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKO JINYHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOIMOHAJILHOTO 0JIaronoJyunsi:

MMOHMMAaHME U peasiu3als 3I0pOBOro u 6€30macHoro oopasa *Ku3HH (310POBOE
MUTaHue, COOJTIOICHIE TUTUEHUYECKHUX MPABWII U HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHSATHM W OTHObIXa, peryispHas (u3udeckas aKTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXUYECKOMY 370POBbIO;

MOHMMAaHWE I1IEHHOCTU TPaBUJ HWHIUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOT0 MOBEICHUSI B CUTYAIUAX, YTPOXKAIOIINUX 37TOPOBBIO M KU3HU JIFOICH;



OCO3HAHHWE MOCIEACTBUN U HENPUSITHS BPEAHBIX MPUBBIYEK (YyMOTpPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS1);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE [IEHHOCTH MacTEPCTBA, TPYI0TIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJIOTUYECKOM M COLMAIBHOMN
HaIpaBJIEeHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, TJIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

WHTEPEC K pa3InuHbIM cdepaMm mpodheCcCHOHATBHON ACITEIHHOCTH, YMECHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP Oyaymiedl mnpodeccun U pealn30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KAaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCHEACTBUNA IS
OKPYKaIOUIEH CPEIbl;

OCO3HaHUE TJI00ALHOTO XapaKTepa 3KOJIOTHYECKHX MpoOJieM U MyTed HuX
peleHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE ITPU NU3YUECHUU OMOJIOTHH 3HAHUS
M YMEHHMS TpU PEIICHUU MpoOJieM, CBSI3aHHBIX C  palMOHAJIbHBIM
MPUPOJIONIOIb30BaHUEM  (COOJIO/ICHUE  TMpaBWwi  TOBEICHUS B MPUPOJE,
HaMpaBJICHHBIX Ha COXpaHEHHWE pPABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
PKOCHUCTEM, Orochepnl);

AKTUBHOE HENMPUATHUE IEUCTBUM, IPUHOCAIIMUX BPE OKPYKAOLIEH IPUPOTHOU
cpeie, YMEHHE MPOTHO3UPOBATh HEOJArONMPUSITHBIE SKOJIOTHYECKHUE MOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBILIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
onbITa NEATEeIIbHOCTH AKOJIOTHYECKON HaIPaBJIICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MIPAKTUUECKOHN JIESITEIHHOCTH SKOJIOTHYECKON
HaIpPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKH, OCHOBAHHOI'O Ha JUAjore
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YHMTATEIBCKOM KYJIbTYphl KaK CpEICTBa
B3aMMO/ICHCTBUSI MEXK/]Ty JIFOJbMH U TIO3HAHUS MUPA;



NOHUMaHUE CHeNU(PUKA OHWOJIOTUM KaK HayKd, OCO3HaHHUA €€ pOJu B
(GopMHpPOBAaHUN PALIMOHATIBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO
NpeCTaBICHUS 00 OKpY’XKalolleM MHpe KaK O €IMHCTBE NPUPOAIBI, YeJOBEeKa U
o0miecTBa, B MO3HAHUHM MPHUPOJIHBIX 3aKOHOMEPHOCTEH M pEUICHHH MpodiieM
COXPaHEHUs PUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OHOJIOTHM JJIsl COBPEMEHHON HUBUIIM3ALINU:
o0ecriedyeHnss HOBOTO YPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHHE IEPCIIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  peIIaTh pPEeCcypcHble  MPOOIEMBI  Pa3BUTHS
YeJI0BEYEeCTBa, MOMCKA MyTeH BBIXOJAa U3 II00ANBHBIX HKOJIOTHYECKUX MPOOIeM U
o0ecrieyeHrs  MepexoJa K  YCTOMUMBOMY  Pa3BUTHUIO,  pAlMOHAIHLHOMY
UCTIOJIb30BAHUIO TPUPOAHBIX PECYpCcOB U (HOPMUPOBAHHIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHH OWOJIOTMYECKUX 3HAHUM B IENAX
MOBBIIIICHHUSI OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOH TPAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW T'PaMOTHOCTH OOydaromuxcs, GopMupyeMoil
IpU U3Y4EHUH OHOJIOTUY;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUs, UCHOJIb3yEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJy4YaeMmble 3HAHH A aHalu3a u
OOBSICHEHHSI SIBICHUN OKPYXKAIOIIETO MUpPAa M MPOUCXOASIIINX B HEM U3MEHEHUH,
YMEHHE JejlaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAayudHbIX (AKTOB U
UMEIOLINXCS JaHHBIX C LEJbIO MOITYYEHHsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWONOTMYECKUE 3HAHUS IS
peleHus mpoOJieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAaHWE IIEHHOCTH HAy4YHOW AEATeTbHOCTH, TOTOBHOCTH OCYIIECTBISITH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO 1€ATEIbHOCTh HHAUBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENpPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K aKTUBHOMY TOJYYEHHIO HOBBIX 3HAHWNA MO OWOJIOTUW B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS ydeOHOTO mpenmera «buomorusy»
BKJIFOYAIOT: 3HAYUMbIC IS  (OPMHPOBAHUS MHUPOBO33PEHUS O0YyUYaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC TTOHATHUS, OTpaXKarolue
IIEJIOCTHOCTh, HAyYHOW KapTHHBI MHpa M CIEeONU(PUKY METOJ0B TIO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBJICHHE, TPOIIECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccien0Banne, HabJoIeHe, U3MEPEHHUE, YKCIIEPUMEHT U APYTHE); YHUBEPCATbHbBIE
ydeOHble JeHCTBUS (IMO3HABaTEIbHBIC, KOMMYHHKATHUBHBIC, PETYJISTUBHBIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIIMOHATBHONW IPaMOTHOCTH U COIMATIBLHOMN



KOMIIETCHIIMA ~ OOYYaroMIMXCs; CIIOCOOHOCTh  OOYYarOIIUXCS  UCIOJIb30BaTh
OCBOEHHBIC MEKIUCIUITTHHAPHBIC, MUPOBO33PCHUECKIE 3HAHUS W YHUBEPCAIbHBIC
yueOHbIC JCHCTBYS B IO3HABATEILHON U COIMATILHON MIPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOygatomerocs OyayT chOpMHpPOBAaHBI TO3HABATEIBHBIE YHUBEPCATbHBIC
yueOHbIC JEHCTBUS, KOMMYHHKATHBHBIC YHHUBEpCAIbHBIC Y4YeOHBIC ICHUCTBHUA,
PETYISATUBHBIC YHUBEPCAIbHBIE YIeOHbIC TEHCTBUS, COBMECTHAS ICITEIHLHOCTb.

MeTtamnpenMeTHbIe Pe3yJabTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
00pa30BaHUsI JOJIKHBI OTPAXKATh:

OBaaneHue YHHUBepPCAJIbLHbIMH y4eOHBIMU MO3HABATEJIbHBIMHU
NEeUCTBUSMMU:

1) 6a3oBbIe JJOrHYeCKHE ICHCTBHUS:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIM3UPOBATh  MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHYECKOTO MBIITUICHHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIIHU, O00OIICHHS ), PACKPBIBATH CMBICT
OHMOJIOTHYECKUX MOHATHH (BBIICIATh UX XapaKTEepPHBIC NMPU3HAKH, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTIPENEIATh TETU JeATEIBbHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIHHOCTU C TOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS IS OOBsICHEHUS (DAaKTOB U SBJICHUM
YKWBOW MPUPOJBI;

CTPOUTH JIOTHUECKHE pPaCCYXKICHUS (MHIYKTUBHBIC, EAyKTUBHBIC, IIO
aHAJIOTUH), BBIABIIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPHUBACMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI M 3aKITFOUCHYS,

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsI TPEACTABICHHUSI CYIIECTBEHHBIX
CBA3€H W OTHONICHWH B M3y4aeMbIX OHOJOTHYCCKUX OOBCKTaX, a TaKKe
MPOTUBOPEYHMI PaA3HOTO pOja, BBIABICHHBIX B PA3IMYHBIX WH()OPMAITMOHHBIX
UCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTEPUATBLHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBHI B ICSITCIIBHOCTD, OIICHMBATh COOTBETCTBUE PE3yJIbTaTOB
IIEJIM, OLICHUBATh PUCKH TIOCIIEACTBUIN JACATCIBHOCTH;

KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 6a3oBbIe MCCJIEI0BATEIHLCKHE JeHCTBHS:

BJIAJICTh HAaBBIKAMH y4EOHO-HCCIICIOBATEIBCKOM U MMPOCKTHOM JCSITEIBHOCTH,
HAaBBIKAMHM  pasperieHusi MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K



CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS] IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJ/IOB MTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIE BUJBI JACSATEIBHOCTH MO TMOJIYYEHHUIO HOBOTO
3HaHUS, €ro HWHTEepIpEeTalUH, MPeoOpa3OBaHUI0O M TMPUMEHEHUIO B YUEeOHBIX
CUTYaIUsX, B TOM YHUCJIC IPU CO3aHUH YU€OHBIX M COI[MAIbHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METO/IAMH;

CTaBUTh M (HOpPMyIHpPOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
JESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3ajauy,
BBIJIBUTATh TUINOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPXKACHUM, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh LEJICHAIIPABICHHBIN MOUCK IEpPeHOca CPEACTB U CIOCOOOB
NENCTBUS B MPO(ECCUOHANBHYIO CPENY;

yMETh MEPEHOCUTh 3HAHWS B TMO3HABATEJIBHYIO U MPAKTHUECKYIO0 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTATh HOBBIE HJIEW, TMpeJiaraTh OPUTHHANBHBIC MOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopmMaumei:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX MH(POPMAINK (TEKCTE Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTMYECKHX CIIOBapsX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH
UHGOPMAITUIO PA3IMIHBIX BUJOB U (POPM IpECTaBICHUS, KPUTUYECKU OIEHUBAThH
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOMAbI MPU MOUCKE U
otbope Omosorndeckoi mHMOpPMaIMKM, HEOOXOUMOM 11 BHIOJHCHUS y4eOHBIX
3ajay;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMYy  TPEICTaBICHUSA
Oronornyeckor HHPpopMaluu (CXeMbl, rpaQuKu, IMArpaMMbl, TAOJIULIBI, PUCYHKHU U

Apyroe);



UCIIOJIb30BaTh HAy4YHbIA #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Ovonornyeckod MHPOpMaLUEH: MTPUMEHATh XUMHUYECKHE, (U3UYECKUEe U
MaTeMaTUYeCKUe 3HaKh W CUMBOJIBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYpY,
UCIOJB30BaTh M MPEOoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHUE  CPEACTBA
HarIsAHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHUSA M 3alIUThl  WH)OpMaIuw,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBJaeHne yHNBepPCAIbHBIMA KOMMYHUKATUBHBIMHU J1€/iCTBUAMMU

1) oOmennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOT€ WJIM JUCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIBHO BBIIIOJIHEHUS IMIpeasiaraeMoun
3a/1a4ui, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3UIMNA JPYTUX YYACTHUKOB
JMajora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJbHBIE CpEJACTBA OOIIECHUs, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IUYHBIMU CIIOCOOAMU OOIIECHHUS U B3aUMOJCHCTBUS, TOHUMATD
HaAMEPEHUS IPYTUX JIIOACH, MPOSBISITh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasI IesiTeJIbHOCTh:

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThI U pelIeHUU OUOJIOTHUYECKON MPoOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJICHCTBUS MPHU PEIICHUN Yy4eOHOM 3a1a4H;

BBIOMpaTh TEMAaTUKY M METOAbl COBMECTHBIX JEUCTBUH C Y4E€TOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0T0 UjieHa KOJIJIEKTUBA;

NPUHAMATh 1I€IM  COBMECTHOW  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPJMHHUPOBATh JICUCTBUA II0 €€ JIOCTHUKCHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensaTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh Pe3yJbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIaa M KaXJA0T0 YYaCTHUKA KOMAaH bl B OOIIUI
PE3yNbTAT MO Pa3paboOTaHHBIM KPUTEPUSIM;

npejJiaraTb HOBBIE MPOEKTHI, OLEHHBAaTh HUJEU C TMO3ULIUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUIECKON 3HAUMMOCTH;

OCYIIECTBJISITh TO3WTUBHOE CTPATETHYECKOE TIOBEJICHHE B Pa3IMYHBIX
CUTYaIUsX, TPOSIBIISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJiaieHne YHUBEPCATbHBIMH PEryJSSTUBHBIMU AeHCTBUSIMM:



1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBIICHHUA NpoOJIeM U UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUM IIEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JEHUCTBHUSX M MOCTYIKaxX MO OTHOUIEHUIO K JKWBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOATENILHO OCYIIECTBIISATh MO3HABATEIbHYIO NEATEIbHOCTh, BBISABISTH
po0JIeMBbI, CTaBUTh U (DOPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEILHOMN
JESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

CaMOCTOATEIILHO COCTABJIATH IIJIaH PEMICHMS] TPOOIIEMBI C YUETOM UMEKOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTEHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHI];

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
peuieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO IIMPOKOM JpyAHULIMK B
pa3HbIX 00JIaCTAX 3HAHWUM, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJETh HABBIKAMHM  IO3HABATEJIbHOM  pedJeKcuH KaK  OCO3HaHUs
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENIBbHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCNOJIb30BaTh NPUEMBI peduieKCUM NJIsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOT'O PEILECHUS;

YMETh OLIEHUWBATh PUCKM W CBOEBPEMEHHO MPUHUMATh PEUICHUS MO HUX
CHUKEHMUIO;

OPUHUMATh MOTUBBI U apryMEHThl JPYrMX IpU aHalu3e pe3yJbTaToB
NEATEIbHOCTH;

3) npuHATHE CeDdsT U APYTUX:

MPUHUMATh ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHMBBI W apTyMEHTHl JPYTMX TpU aHaUW3e pe3yIbTaToB
NEeATEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP € MO3UILIMH JPYTOro YeIoBeKa.

MNPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yabTaTbl OCBOEHHUS COIEpX aHUS Y4eOHOro mpeaMeTra
«buonorus» Ha yrayOJA€HHOM ypOBHE OpPUEHTHUPOBAaHbI Ha obOecreueHue



npopuapHOro  obyueHust  oOydaronuxcss  Ouojmormv. OHHM  BKJIIOYAIOT:
cnenuduueckue st ONOJIOTUY HayYHbIe 3HAHUS, YMEHUS U CLIOCOOBI IEUCTBUM 110
OCBOEHUIO, UHTEPIPETAMN U NpeoOpa30BaHUI0 3HAHWM, BUABI JIEATEIBHOCTH 10
MOJIYYEHHUIO HOBBIX 3HAHUU U MX NPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX, 4 TAKXKE B
peanbHbIX XKU3HEHHBIX CUTyalnusax. [IpenMerHbie pe3ynbTaThl NPEACTABICHBI IO
rojiam U3y4yeHHus..

[TpenmeTHbIE pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10
Kjacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAY4YHOW KapTUHBI MHUpa, B
NO3HAHUM  3aKOHOB  HPHUPOABI M  PEIIEHHH NpoOJeM  PpaldOHAIBHOTO
IPUPOJIOTNIOIB30BaHUs, O BKJIAJIE POCCUICKUX M 3apyOEKHBIX YUEHBIX B pa3BUTHE
Omooruu;

BJIAJCHUE CHUCTEMOW OWOJIOrMYECKUX 3HAHUW, KOTOpas BKJIKOYAET:
OCHOBOIIOJIAraroume OHWOJIOTUYECKNE TEPMUHBI M TMOHATHS (KU3Hb, KIIETKAa,
OpraHu3M, MeTado0JIu3M, TOMEOCTa3, CaMOPETyJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYUBOCTb, POCT M PA3BUTHE), OMOJIOTHUYECKUE TEOPUU
(xnetounast teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctd T. Moprana), yuenus (H. M. BaBunoBa — o wneHrtpax
MHOT000pa3usi U MPOUCXOKACHUS KyIbTYPHBIX PACTEHMI), 3aKOHBI (€IMHOOOpa3Us
IIOTOMKOB II€PBOTO IIOKOJIEHUS, PACUICIUICHUs, YUCTOTHl T'aMET, HE3aBHUCUMOIO
HacienoBanuss [. MeHaensa, TOMOJOrMYECKUX PSJOB B HACIEICTBEHHOU
n3meHunBoctyd H. Y. BaBuiiosa), npuHIMIBI (KOMIIJIEMEHTAPHOCTH);

BJIJICHUE OCHOBHBIMU METOAAMHU HAyYHOTO IIO3HAHHUS, MHCIOJIb3YEMBIX B
OMOJIOTMUECKUX HCCIIEIOBAaHUSAX JKMBBIX OOBEKTOB (OMHCAHHME, W3MEpPEHUE,
HaOJI0ICHUE, DKCTICPUMEHT);

YMEHUE BbIACIATH CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
JYKapHoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OaxkTepuil, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOECHUSI OPIaHOB U CUCTEM
OpraHOB pAaCTE€HUW, >KUBOTHBIX, YEJIOBEKA, IIPOLIECCOB JKU3HENEITEIBHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, )KUBOTHBIX U YEJIOBEKa, OMOJOTHYECKUX
IpoLIecCOB: 0OMeHa BemlecTB (MeTaboiau3M), MPEeBPAILLEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOIO U rerepoTpoHOrO TUIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MUTO3a, M€i03a, raMeTorenes3a, SMOpHUOreHe3a, MoCTIMOPHUOHAIBHOIO Pa3BUTHS,
pPa3MHOXEHUS,  HWHAMBUAYAJIBHOIO  PAa3BUTHs  OpraHn3ma  (OHTOrEHe3a),
B3aMMOJICUCTBUS T€HOB, T'€TEPO3UCa, UCKYCCTBEHHOIO 0TOODA;

YMEHUE YCTAaHABJIMBATH B3aMMOCBSI3M MEXIy OpPraHOMJIAMHU KJIETKH U HUX
GYyHKUUSIMH, CTPOEHHEM KJIETOK pa3HbIX TKaHEM M UX (QYHKUUSIMH, MEXIY
OopraHamMy M CHCTEMaMU OpPraHOB Yy pPACTEHUM, >KMBOTHBIX M YEJIOBEKA WU HUX



GyHKUMUSIMHE, MEXKIYy CHUCTEMaMH OpPraHOB M WX (PYHKIUSAMHU, MEXKAY 3Taramu
oOMEHa BEIIECTB, ATaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX [IUKIIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO Pa3BUTHs, T€HOTHUNOM U (EHOTHIIOM, (DEHOTUIIOM H
dbakTopamu Cpesibl OOUTaHUS;

YMEHUE BBISIBJIATh OTIMYHUTEIIBHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM UYHCIIE
pacTeHuM, >)KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME aPTyMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYCCKUX TPYIIIT,

YMEHHE peniatb OMOIIOTUYECKUE 33]]a4H, BBISIBISTH MPUUYUHHO-CIICICTBEHHBIC
CBSI3U MEXKJy UCCIIEIYEMBIMU OMOJOTUYECKUMHU MPOIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI U TIPOTHO3BI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpakTUYECKHue pabdoThl, COOJOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYs 1eJb HCCIEIOBAHUS, AaHAJTU3UPOBATH IOIYUYCHHBIC
pe3ynbTaThl U JeNaTh BHIBOIBI,

YMEHHE Yy4YacTBOBaTh B y4E€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATH  MOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHUYECKHUX
KOH(epeHIusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
o0acTv GMOJIOTHUHU U MEUIMHBI (KJIOHHPOBAaHUE, UCKYCCTBEHHOE OTUIO0TBOPEHHE,
HaNpaBlIEHHOE N3MEHEHNE TeHOMA B CO3/JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBHIOOp Oyaymieil mpodeccuoHanbHOU
JESATETLHOCTH B 00JacTH OUOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CENIbCKOTO XO341CTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOJIaTh MO3HABATEIIbHBIHN
WHTEpEC, HANIPaBJIEHHBI HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Npodeccuu 1
OpOAODKEHHEe OMOJIOTMUECKOTo 00pa3oBaHUsT B OpraHu3alusiX CPEIHEro
PO eCCHOHATILHOTO U BHICIIETO 00pa30BaHUS.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» B 11
Kjlacce TOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OWOJIOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHUMU 3aKOHOB TPHUPOABI M PEHICHUH SKOJOTHYECKUX
npoOJieM 4YenoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAIMOHAIBHOTO
IPUPOIOTIONB30BAHUS, U B (POPMUPOBAHUN [IEHHOCTHOTO OTHOIICHHS K TIPUPO]IE,
OOILIECTBY, YEJIOBEKY, O BKJIAJE POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OHMOJIOTHH,



YMEHHUE BIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUW, KOTOpas BKJIIOYAET
ONpEJEICHUs] W TOHUMAaHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB M TOHATUH (BHJ, dKOocHCTeMa, Ouocdepa), OHOJIOTHYECKUE TEOPUU
(aBomonionHas Teopust Y. J[apBuHa, CHHTETHYECKAS TEOPHs SBOJIOINH ), YICHHUS
(A. H. CeBepuoBa — 0 nyTsX U HanpasieHUsIX 3Boitouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apoabiieBoro cxoacrea K. M. bapa), npasuia (munumyma lO. JluGuxa,
HKOJIOTMYECKON MHUpaMuibl 3HEpPTruM), rumnotres3bl (runmoreza «vupa PHK» V.
['unGepra);

yMEHUE  BJIQJ€Th  OCHOBHBIMH  METOJaMH  HAYYHOTO  TIO3HAHWUS,
UCIIOJIb3YEMbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, U3MepeHue, HaOJIOJCHHE, SKCIEPUMEHT), CIocO0aMU BBISBICHUS U
OIICHKH aHTPOITOTCHHBIX H3MECHECHUN B IPUPO/IE;

YMEHUE BBIJCIATh CYIIECTBEHHBIC MPHW3HAKH: BHJOB, OHOTEOIIEHO30B,
KOCUCTEM U Ouocdepbl, CTAOMIU3UPYIOUIETO, ABMXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpPA, aJIONATPUIYECKOTO ¥ CUMITATPUUYECKOTO BU000pa30BaHUs,
BIUSHUAA ~ JBWKYIIUX ~ CHJI  DBOJIOINMM  HAa  reHOGOHA  TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HaAIIPaBICHUIN
ABOJTIOITMH, KPYTOBOPOTA BEIIECTB M TTOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBATh B3aMMOCBS3U MEXKIY TMPOIECCAaMU HBOJIOLNH,
JBIDKYIIIMMHU CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBIATH  OTJIMUWTEIBHBIC  TPHW3HAKH  KUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BUJIOB K Cpejie OOWTaHUs, aOUOTUYECKUX M OMOTHUYECKUX
KOMIIOHEHTOB  9KOCHUCTE€M, B3aHMMOCBSI3€M OpPraHU3MOB B  COOOIIECTBaX,
AHTPOITOITEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIS JOKa3aTeIhCTBA POJCTBA OPTaHU3MOB PAa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3U OPTaHU3MOB U CPEJIbl OOUTAHUSI, €AUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTO00pa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MPUPOJIBI M UETIOBEUYECTBA;

YMEHHUE peliaTh OMOJIOTHYCCKUE 3a0a91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXTY UCCIICTYEMBIMU OMOJIOTHYECKIMHU TIPOIECCAMU U SBIICHUSMH, JIeTIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJHATH JTA0OPATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOIATH
npaBuiia npu padbote ¢ ydeOHbIM U J1a00paTOpHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPATh HX OSKCIECPHUMCEHTAIBHBIMU
cpenctBamu, GOPMYIHpPYS IEJb HCCICIOBAHUS, aHAJTU3UPOBATH ITOTYYCHHBIC
pE3YNbTATHI U ICNIaTh BHIBOBL;



yYMEHHUE y4acTBOBAaTh B Y4eOHO-MCCIIEOBATENLCKOM paboTe mo OMOJIOrHH,
OKOJIOTUM M MEIHIIMHE, TMPOBOAMMOIN Ha 0a3e IMIKOJBHBIX HAYYHBIX OOILIECTB, U
nyOJIMYHO  TPEACTaBIATh  IOJyYEHHBIE  pE3ylbTaThl HAa  YYCHHYECKHX
KOH(EpEeHIINSIX;

yYMEHHUE OIICHWBATh THIIOTE3bl U TEOPUH O MPOUCXOKICHUH KU3HU, YEIIOBEKA
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHAX U CIOCO0aX MpeAO0TBPALICHUS
ri100aJpHbIX M3MEHEHUH B Ouocdepe;

YMEHHE OCYILECTBISATh OCO3HAHHBIM BBIOOp Oymymiell mpodeccuoHambHON
JEeSITETBHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTUH, IPUPOIOTIOB30BaHUS, METUIIMHEI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3SICTBA, IMHUIICBON
IPOMBIIIICHHOCTH, YIIyOJsTh IO3HABATENbHBIM HMHTEpeC, HalpaBICHHBIN Ha
OCO3HAHHBIM  BBHIOOP  COOTBETCTBYIOIIEH  Tpodeccud W MPOJOIDKEHUE
OMOIOTHUECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBHOTO H
BBICIIIETO 0Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Komrpomsusre  Mparrmscckue (undposBbie)
NPOrpaMmblI Bcero paGoThI paGoTs: o0pa3oBaTe/ibHbIE
pecypchbl
1 buonorus xak Hayka 1 bubnuoreka [IOK
2 JKuBble cucTeMbl U UX U3YUEHHE 2 Bbu6mmoteka [JOK
3 buonorus kieTku 0.5 bubnnorexa [JOK
4 XuMHYeCcKasi OpraHUu3aIus KJICTKH 10 bu6nunorexa LIOK
5 Crtpoenre u GyHKIH KICTKH 8 1 bubmmorexa [JOK
5 OOMeH BellecTB U MpeBpalleHnue Y HEPTUH B 9 1 BuGmmorexa LIOK
KIIETKE
7 HacneHCTBeH}fas{ uHpopMalus u 9 05 Bu6morexa LIOK
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1 bu6nmorexa LIOK
Crtpoenue u GyHKIIUUA OPTaHU3MOB 17 1 1.5 bubmuoreka [IOK
10 Pa3smHOXeHue u pa3BUTHE OPraHU3MOB 8 1.5 bubmmnoreka [HOK
1 ['eHeTHKa — HayKa O HACJEICTBEHHOCTH U 5 05 BuGmorexa [OK
W3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 1 bubmuoreka [JOK
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 bubmuorexa [IOK
14 I'eHeTHKa yemoBeka 3 0.5 bubnuoreka [JOK
15 Cenekiusi OpraHu3MOB 4 1 bubnunorexa LIOK
16 buotexHomorus u CHHTETHYECKAs OMOJIOTHS 4 but6mmoreka [IOK
17 PesepBHOoe Bpems 1
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102

13




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIe
padoThI padoThI
pecypcbl

1 3apoxaeHue I/vaaBBI/ITI/IC HBOJIFOLIMOHHBIX 4 BuGmorexa LOK
MpeJICTaBICHU B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 1 2 Bbu6mmoteka [JOK
MaxkpoaBomtonus U €€ pe3yabTaThl 6 bubnnorexa [JOK

4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 15 BuGmorexa LOK
3emuie

5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTeHES 10 1 1 bubmmoreka [JOK
DKOJIoTusl — HayKa O B3aUMOOTHOIIICHUSX

6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5 bubmuoteka [IOK
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 1.5 bubmuoreka [IOK
DKOJIOTHS BUJIOB U TOMYJISIIUN 0.5 bubmuoreka [JOK

9 DKos0orus coodIecTB. DKOJIOTHYECKHe 12 1 05 Bumorexa LIOK
CHCTEMBI

10 buocdepa — rinobanbHas skocuctemMa bu6muoreka [JOK

11 YenoBek U OKpysKarolas cpeaa bubmuorexa [IOK

12 PesepBHOe Bpems

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

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 kinacc. M. : [Ipocsemenne, 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: OOmias Ouonorus. YriayOiaeHHbIN ypoBeHb. 11 kiI. : 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., crepeorumn.-M.:
Hpoda, 2019.-349c.: un.

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

KouTtponsHo-uzMeputenbabie Matepuanbl. buonorus. 10 kmace / Coct. H. A.
borpanos.-3-e uzs., ucrtp.-M.:BAKO, 2017.-80c.

KonTtponsHo-uzMeputenbabie Matepuansl. buonorus. 11 wmace / Coct. H. A.
borpanos.-3-e uzn., 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
MHTEPHET

OI'C «Mog uikoia»
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