


HHOACHUTEJIbHAS 3AIINCKA

[Tporpamma mo yueOHOMy mnpeametry "buosnorus” (mangee - OWOJOrvs) Ha
YPOBHE cpeaHero oOmiero oOpazoBaHus pazpadoTaHa Ha OCHOBE DeAepaabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O0 oOpazoranuu B Poccuiickoii deneparmmny,
OI'OC COO, Konuenumu npenoaaBaHus ydeOHOro npeamera «buonorus» u
OCHOBHBIX TIOJIOKEHUH (eepalibHOI paboueii mporpaMMbl BOCIIUTAHUSI.

VYueOnplii npeamer «buonorusy yrayOnéHHOro ypoBHst m3yueHus (10—11
KJIACChI) SIBJIIETCS OJHUM W3 KOMIOHEHTOB MPEeaMETHON oOnacth «EcTecTBEHHO-
HayuHble mpeaMeTel»y. CormacHo mnonoxkeHusm OI'OC COO mnpodunbHbE
y4eOHBIE TPEAMETHI, U3ydacMble HA YIIIYOJIEHHOM YPOBHE, SIBJISIIOTCS CHOCOOOM
mupdepeHumanuu  0Oy4eHUST HA YPOBHE CPEAHEro o0mero oOpa3oBaHus |
NPU3BAHBl O0ECIIEUNTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIMM, CPEIHUM
oOmmM, cpeHUM Npo(heCCUOHANBHBIM U BHICIIAM 00pa3oBaHUEM. B TO e BpeMs
KOKIOBIA M3 3TUX YYEOHBIX MPEAMETOB JAOKEH OBbITh OPUEHTUPOBAH Ha
OPUOPUTETHOE PEIICHUE O0PA30BATEIbHBIX, BOCHUTATEIBHBIX M PAa3BHBAOIIUX
3a/1a4, CBS3aHHBIX C MPOQOpUEHTALMEH OOYyYarOIUXCS M CTUMYJMPOBAHHEM
MHTEPECA K KOHKPETHOW O0JIaCTM HAy4YHOTO 3HAHWS, CBSI3AHHOTO C OWOJIOTHEH,
MEIULMHOM, SKOJIOTHEN, TICUXOJIOTUEN, CHOPTOM HMJIM BOCHHBIM JEJIOM.

[Iporpamma mo yueOHOMy mnpeamety "buoniorus” Aaét mpeacTaBiCHUE O
LHEJIA W 3aadaxX M3y4YeHHs y4eOHoro mnpeamera «buonorus» Ha yriiyOIEHHOM
YPOBHE, ONpeeseT 0053arebHOe (MHBAPUAHTHOE) TPEIMETHOE COICPYKAHUE, €TI0
CTPYKTYPUPOBAHME MO Ppa3AeiaM MW TeMaM, PACHPEACICHHE MO KJaccam,
PEKOMEHYET MOCJIEA0BATEIbHOCTh M3YYEHUs] YUEOHOro Marepuaia ¢ Y4ETOM
MEXMPEAMETHBIX W BHYTPHIIPEAMETHBIX CBS3CH, JOTMKKM y4eOHOro Mporecca,
BO3PACTHBIX OCOOCHHOCTEH oOyuvarommxcs. B nporpamme mno Ouonoruu
peaTM30BaH MPUHIUI TPEEMCTBEHHOCTH C HW3YYCHHEM OHMOJIOTMH HA YPOBHE
OCHOBHOro  o0miero  oOpa3oBaHus, Onarojaps 4YeMy  NPOCMaTPUBACTCS
HANpPaBJICHHOCTh HA  MOCJIEAYIOMIEE Pa3BUTHE  OWOJIOTMYECKMX  3HAHWH,
OPUEHTHPOBAHHBIX HA (POPMHPOBAHME €CTECTBEHHO-HAYYHOIO MHWPOBO33PEHUS,
SKOJIOTHYECKOTO MBILUICHHS, TMPEACTABICHUI O 3I0pPOBOM 0O0pa3e >KW3HM, Ha
BOCIIUTAHHE OEPEKHOTO OTHOLICHHMS K OKpY)KAaroIeH mnpupoaHoi cpeae. B
nporpaMme no OWOJIOTMM TAaKXKe MOKa3aHbl BO3MOKHOCTH YUYEOHOIrO MpeaMmera
«buonorusy B peaymmzanmu  TpeboBanuit GI'OC COO kK mMIAHUPYEMBIM
JUYHOCTHBIM, METANPEAMETHBIM W MPEAMETHBIM pe3yjbTaraM OOy4YeHUS W B
(OpMUPOBAaHWM OCHOBHBIX BHIOB Y4YcOHO-TIO3HABATENIBHOW  JEATEIBHOCTH
0o0y4YaronmMxcsl M0 OCBOCHUIO COJCpXaHUs OMOJIOTMYECKOrOo 00pa3oBaHUsl Ha
YPOBHE CPEAHETO 00MIEr0 00pa30BaHMsI.

VY4eOnslii npeamet «bronorusy Ha ypoBHE CPEeIHEro 00IIEro oOpa3oBaHus
3aBepmacT OuoJlorMyeckoe 00pa3oBaHME B IIKOJAE MW OPHEHTHPOBAH Ha



pacliupeHrue W yriayOJIeHUE 3HAaHWK OOYyYAROIIMXCS O YKUBOM MPUPOAE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMONIOTMHU, 3MOPUOSIOTMH W OMOJIOTMU Pa3BUTHA,
TCHETUKH, CEJICKIMH, OMOTEXHOIOTHH, SBOJIFOLIMOHHOTO YYCHHS U SKOJIOTHH.

HNzyuenne yueOHOro mnpeamera «bHONOTHsS» HA YIIYOJEHHOM YPOBHE
OPUEHTHPOBAHO HA TOJArOTOBKY OOYYANOIIUXCS K MOCHCAYIOMIEMY MMOJYYCHHIO
OMOJOrMyeckoro  oOpa3oBaHMsi B By3ax M OpPraHu3alMsIX  CPEAHErO
npogeccnonanbHoro oopazoBanus. OCHOBY €ro COACPKAHHs COCTABIISICT CHCTEMA
OMOJIOTMYECKAX  3HAHWW, TMOJNYYCHHBIX TMPU H3YYCHHH  OOYy4YarOUIMMUCS
COOTBETCTBYIOIIUX CUCTEMATHUYECKUX PA3JeiIOB OMOJIOTUMA HA YPOBHE OCHOBHOTO
oOmero oOpazoBanus, B 10—11 kmaccax 3TW 3HAHWS MONMYYarOT pa3BuTHE. Tak,
paciupeHbl W yrayOJeHbsl OMOTOTMYECKME 3HAHWUS O PACTCHHSX, >KUBOTHBIX,
rpubax, OaKTepusx, OPraHU3ME YEIOBEKa, OOIMX 3aKOHOMEPHOCTSX MKU3HH,
JOTOJIHUTENBHO BKITFOUEHBI OMOJIOTMUYECKUE CBEACHUS MPUKIIAAHOTO U TOUCKOBOTO
XapakTepa, KOTOPbIE MOXHO MCHOJIb30BaTh KAaK OPUEHTHPBI IS MOCICAYOErO
BbIOOpa mpodeccuu. Bo3mokHA Takke HMHTErpanuss OMOJOTHYECKUX 3HAHWM C
COOTBETCTBYIOIIMMHU 3HAHHUSIMHU, MOJYYCHHBIMU OOYYArOIMUMUCS TPHA H3YUYEHUH
(pU3MKH, XUMHHA, TeOrpaduu 1 MATEMATUKH.

CrpykTypa mnporpaMmbl 1o y4yeOHOMY mnpeametry "buosnorus" oTpaxkaer
CUCTEMHO-YPOBHEBBI M 3BOJIOUMOHHBIA MOAXOABI K W3YYECHHIO OWOJIOTHH.
CornacHO MM, H3Y4arOTCsl CBOHCTBA U 3aKOHOMEPHOCTH, XAPAKTEPHBIE ISl SKHBBIX
CUCTEM Pa3HOT0 YPOBHSI OPraHU3aliy, SBOJIOLMH OPraHUYeCKOro MApa Ha 3eMJIE,
COXPaHEHUsT OHMOJOrMYECKOro pasHooOpasus mnaHerel. Tak, B 10 Kknacce
W3YYAKOTCSI OCHOBBI MOJICKYJISIPHOH M KJIETOYHOH OWOJOrMM, SMOPHOJNIOTHH W
OMOJIOTMH Pa3BUTHUS, TCHETUKH M CENCKUUH, OMOTEXHOJIOTMM W CUHTETHYECKOM
OMOJIOTHH, AKTYyaJIM3UPYOTCS 3HAHUS OO0ydaroumxcs nmo OOTaHWKE, 300JI0THH,
aHaromuu, (usmonoruu uenoreka. B 11 kjmacce M3y4aroTCs 3BOTHOMMOHHOE
YUEHHE, OCHOBBI DKOJIOTUU U yUYEeHUE 0 Orochepe.

VYueOnplii  npeamer  «buosorus»  Opu3BaH  O0ECNEYHTH  OCBOCHHE
00y4armuMHICs: OMOIOTHYECKUX TEOPUH M 3aKOHOB, UACH, MPUHIUIIOB U TTPABHIL,
JIS)KaIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUM O
CTPOEHHH, MHOr0O0pa3MM W OCOOCHHOCTSAX KIETKH, OPraHu3Ma, MOMyJIsuy,
OMOLEHO03a, SKOCUCTEMBI, O BBIIAOIIUXCS HAYYHBIX JOCTHXKCHHUSIX, COBPEMEHHBIX
UCCIICIOBAHUSIX B OMOJIOTHM, TPUKIIAIHBIX ACIEKTaX OMOJIOrMYECKUX 3HAHWM. J{7st
Pa3BUTHS W TNOJACPKAHHUS HMHTEpeca OOydYarommxcsi K OMOJOTMM Hapsay Co
3HAUUTENIBHBIM O0OBEMOM TEOPETUUYECKOTO MATepUaNia B COAECPYKAHUM MPOTPAMMBI
no OWOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHCH CTAHOBJICHHS W PA3BUTHS
TOW WM MHOHW oOnacTH OWOJIOTHMHM, BKJIAJAOM OTCUYECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B PEIICHUE BAKHEHIINX OMOJIOTMUYECKUX U SKOJOTUYECKUX TPOOIIEM.



Llens n3ydyenns yueOHOro npeamera «bruonorus» Ha yriyOnéHHOM YPOBHE —
OBJIAJcHHE  OOYyYarOMMHUCS  3HAHUSMHU O  CTPYKTYPHO-(YHKIMOHAIBHOMN
OpPraHM3alliA >KMBBIX CHCTEM PA3HOTO0 paHra H MNPUOOPETEHUE YMEHMIA
WCIOJb30BaTh 3TH 3HaHUs B (DOPMUPOBAHMM MHTEPECA K OMPEACIEHHONH 00IacTu
npo(heCCHOHATIBHONM ACITENILHOCTH, CBSI3aHHOW C OWonorueil, wnm K BbIOOPY
y4eOHOr0 3aBEACHUS JIJIsl MPOIOJKEHUS OMOJIOMMYECKOro 00pa3oBaHUsl.

JlocTwokeHne 1enM  u3ydeHust yuyeOHoro mnpeamera «buosorus» Ha
yriayOJIEHHOM YPOBHE 00ECIIEUMBACTCS PEHICHUEM CIICAYIOLINX 3a1aY:

OCBOCHHE O00YyYarOUIUMUCI CUCTEMBbI OMOJIOTHUECKUX 3HAHWN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHLUENUUAX, TUMOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MPABHJIAX, COCTABJISIFOIIMX COBPEMEHHYIO ECTECTBEHHO-HAYUYHYIO KAPTHHY MUPA; O
CTPOEHUH, MHOrooOpasud MU OCOOCHHOCTSX OWOJOTMYECKUX CHCTEM (KIJIETKA,
OpraHu3M, MONYJsALus, BU, OMOreoneHos3, onochepa); 0 BbIIAOIIUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIEOBAHUSIX B OUOJIOTUH,

O3HAKOMJICHHE OOYYarOmMXCs C METOJAMU TO3HAHMS YKUBOW MPUPOMIBL:
UCCIICIOBATEIbCKAMUA ~ METOJAMM  OMOJIOTMYECKMX HayK (MOJIEKYJIIPHOW W
KJIETOYHOW OHOJIOrMM, SMOPUOJIOTMA W OWOJIOTMM pa3BUTHS, TECHETUKH U
CEJICKIIMM, OWOTEXHOJOTMM W CHHTETUYECKOW OWOJIOTMH, MAaJEOHTOJIOTHH,
JKOJIOTMH),  METOJAMH  CaMOCTOSITENIBHOIO  MPOBEACHUS  OMOJOTHYECKHX
UCCIICIOBAaHM B JlabopaTopui W B OpUpoac (HAOMIOACHHUE, W3MEPEHUE,
SKCIEPUMEHT, MOJICTTMPOBAHUE ),

OBJIaZICHHE  OOyYarOIMUMUCS  YMEHUSIMH.  CAMOCTOSATENBHO  HAXOJWTb,
AQHAJIM3UPOBATh M HCIIOJIB30BATh OHMOJIOTMYECKYI0 HH(POPMALMIO; MOJIb30BATHCS
OMOJIOTMYECKOH TEPMHHOJIOTHMEN W CHMBOJIMKOW, YCTAHABIMBATH CBS3b MEXKIY
pa3BUTHEM OHOJOTMH M COLMAIBHO-3KOHOMHUYECKUMH W DKOJIOTHYECKAMHU
npobiieMaMy  YEIOBEUYECTBA, OLEHUBATH MOCICACTBUS CBOCH JEATEIBHOCTH IO
OTHOUIEHUIO K OKPYXKaIoIICH NpUPOAHON cpeae, COOCTBEHHOMY 3J0POBBIO H
3I0POBBI0  OKPYXArOUIMX JIFOJACH, OOOCHOBBIBATH M COOMIOAATh  MEpPHI
npo(UIaKTUKN MHPEKIMOHHBIX 3a00JIEBaHU, MpaBUIa MOBEICHUS B MPUPOIE U
obecrnieueHust 0€30MACHOCTA COOCTBEHHOW >KM3HEACATEIBHOCTH B UPE3BBIYANHBIX
CUTyaUMsiX TMPUPOAHOIO W  TEXHOTCHHOIO  XapakTepa, XapakTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITUS B 00JIACTH OMOJIOTHH,

pa3BUTHE Y O0YYAOLINXCS MHTEIJICKTYATbHBIX U TBOPYECKHAX CIIOCOOHOCTEM
B IMPOLECCE 3HAKOMCTBA C BBIJAIOLUIMMHUCS OTKPBITUSAMH W COBPEMEHHBIMHU
UCCIICIOBAHUSIMM B OWOJIOTHMHM, PEIIAEMBIMH €10 MpoOaeMamMH, METOI0JOTHER
OHOJIOTHYECKOTO UCCIIEIOBAHMS, NPOBEICHUS AKCIEPUMEHTATTHHBIX
WCCJICIOBAHMIA, PeICHUs] OMOJIOTMYECKUX 3a/1a4, MOACITMPOBAHUS OMOIOTHYECKIX
OOBEKTOB M MTPOLIECCOB,;



BOCIUTAHKUE Y 00YUAIOMIMXCs [IEHHOCTHOTO OTHOUICHHUS K JKMBOM MPUPOJE B
LEJIOM U K OTJIEJIbHBIM €€ 00bEKTaM U SBJICHUSIM; (POPMUPOBAHUE IKOJOTHMUECKOM,
TCHETUYECKOM TIpaMOTHOCTH, OOIIEH KYJbTYphl TOBEICHHUS B MPHUPOJE;
UHTETPAliN €CTECTBEHHO-HAYYHBIX 3HAHUMH;

npuoOpeTeHrue  OOyYaIOUIMMHUCS  KOMIETEHTHOCTH B PallMOHAIBHOM
OPUPOAONOL30BAHUM (COOJIOCHUE MPaBW TOBEACHUS B MPUPOJE, OXPAHbBI
BUJIOB, YKOCUCTEM, OMOC(hephl), COXpAHEHUU COOCTBEHHOTO 3[0POBbS U 3I0POBbS
OKpyXxaromux Jiroac  (coOmogaeHuss Mep npoduiaktvkya - 3a00JI€BaHUN,
obecrnieueHne O€30MAaCHOCTH KU3HEACITETbHOCTH B YPE3BBIYAMHBIX CUTYalUsIX
OPUPOAHOTO M TEXHOICHHOTO  XapakTepa) HA OCHOBE  HCHOJIb30BAHUS
OMOJIOTMYECKUX 3HAHUI M YMEHHI B MOBCEAHEBHOM KU3HMU,

CO3/IaHME  YCJIOBHMIA Uil  OCO3HAHHOIO  BbIOOpa  OOYYAKOIIMMUCS
WHIUBUIYATbHON oOpazoBarenbHO I TPacKTOPHH, CoCcOOCTBYIOLIEH
NOCTEAYIOWEMY MNPOPECCHOHATBHOMY CaMOONPEIACIICHAID, B COOTBETCTBUM C
WHIMBUyAIbHBIMUA UHTEPECAMHU U MOTPEOHOCTIMHU PETHOHA.

OOwee 4ncao 4acoB, OTBEACHHBIX HA M3yYeHUE OMOJIOTMH HA YIIIyOJIICHHOM
YPOBHE CpeaHero obmiero oopaszoranus, cocrapiser 204 vaca: B 10 kimacce — 102
yaca (3 4aca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEACHIO).

Ot60op opraHu3alMoOHHbIX (OPM, METOJOB M CPEACTB OOy4YEeHUsS] OMOJIOTHH
OCYILLIECTBIISETCS C YYETOM CrEeUU(UKU €ro COAEpXKaHUs U HAMPaBJICHHOCTH Ha
OpOAOIDKEHHE  OMOJIOTMYECKOro 0o0pa3oBaHMs B OpPraHU3aLUsSX CPEIHEro
NPO(ECCUOHATIEHOTO U BBICIIET0 0OPa30BaHUSI.

OO0s13aTeNBbHBIM YCIOBHEM MPH 00yYEHUM OMONOTMH HA YTIyONEHHOM YPOBHE
SIBJISIETCSI MPOBEACHUE JIA0OPATOPHBIX M MpakTHUecKkuX pabot. Tawke ydacTue
00y4aromuxcsi B BBIMOJIHEHUHM MPOEKTHBIX U YUeOHO-MCCIIE0BATENBCKUX PadoT,
TEMaThKa KOTOPbIX ONPEHENSETCS  YUMTEEM HA OCHOBE  HMEIOLIUXCS
MaTepUAIbHO-TEXHUUECKUX PECYPCOB M MECTHBIX MPUPOAHBIX YCIOBUH.



COAEPKAHUE OBYYEHUA
10 KUIACC

ConepxaHue mpOrpamMmBbl, BBIACIICHHOE KYPCUBOM, HE BXOJIUT B IMPOBEPKY
roCyIapCTBEHHON UTOroBol arrecrauuu (I MA).

Tema 1. buoJsiorust Kak HayKa

CoBpeMeHHas OMOoJIOrMsl — KOMIUIEKCHAst Hayka. Kparkas uctopust pa3BUTHs
Owojornu.  buonormdyeckue  HaAykKM M M3Yy4a€Mble  MMH  MPOOJIEMBI.
OYHAAMEHTAJILHBIC, TPUKIAIHBIE W TOWCKOBBIE HAYYHBIC HWCCJICAOBAHUSA B
OHMOJIOTHH.

3HaueHUe OMOJOTMK B (POPMUPOBAHUM COBPEMEHHOUN €CTECTBEHHO-HAYYHOM
KaptuHbl mupa. [Ipodeccun, cBszaHHble ¢ Ouosorued. 3HaYeHHE OMOJIOTUU B
MPAKTUYECKON JEATEIBPHOCTH YEJIOBEKA: MEIMLMHE, CEIIbCKOM  XO3SIMCTBE,
MPOMBILIJICHHOCTH, OXPAHE MPUPOIBL.

JleMmoHCTpanun

[Toprpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapsuH,
VY. I'apeeit, I'. Mennens, B. U. Bepuaackuii, H. 11. [Tasnos, 1. U. Meunukos, H.
H. Baeunog, H. B. Tumogeer-Pecorckuii, JIxx. Yotrcon, @. Kpuk, /. K. benses.

Tabmuubl 1 cxeMbl: «CBsI3b OMOJIOTMM C JIPYyrUMU Haykamuy, «Cucrtema
OMOJIOTMYECKUX HAYK.

Tema 2. JKuBble cHCTEMbI U HX H3y4Y€HHE

JKuBbie cucTEMBl Kak MOpeaMeT u3ydeHust Ouonoruu. CBOMCTBA KMBBIX
CUCTEM. €IAMHCTBO XMMHYECKOTO COCTaBa, JUCKPETHOCTb M LEIOCTHOCTD,
CIIOKHOCTb W YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPraHW3aIus,
CaMOBOCIPOU3BEACHHE, PA3IPAKUMOCTD, U3MEHYABOCTh, POCT U PA3BUTHE.

YPpOBHM OpraHW3an >KUBBIX CHCTEM. MOJEKYJSPHBINA, KJICTOYHBIMH,
TKAHEBBIH, OPraHu3MEHHBIN, MOMYJISALIHOHHO-BUIOBOA, SKOCUCTEMHBII
(OuoreoneHOTHYECKHMIA), OnochepHbiii. [Iponecchl, NTPOUCXOA[IIAE B IKUBBIX
cuctemax. OCHOBHBIE TPHU3HAKH >KUBOro. JKu3Hb Kak (opMa CYIIECTBOBAHUS
marepun. Hayku, n3ydaromme >kMBblE CUCTEMBI HA PA3HBIX YPOBHAIX OPraHU3aINN.

H3yuenne xuBbIX cucteM. Metoasl Omonmornueckoil Hayku. HabGmroneHue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTEMAaTu3alus, MetaaHanus. [IoHsTre o 3aBUCUMON 1
HE3aBUCUMOW mnepeMeHHOM. [lnanupoBanume »skcnepumeHTta. llocraHoBka U
npoBepka runore3. Hynepas runoresa. [loHstre BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3Opoc B Owmonornueckux AaHHbIX. OILIGHKA JOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaroB. [IpUUMHBI HWCKOKEHUS PE3YJIBTATOB JKCIepuMeHTa. [loHsTHE
CTATUCTUYECKOrO TECTA.

JleMmoHCTpanun



Tabmuupl w0 cxembl: «OCHOBHBIE MPU3HAKHA >KU3HW», «bronornueckue
cuctemely, «CBOHCTBA IKMBOM Marepum», «YPOBHM OPraHU3alUU HKUBOHN
npupoasy, «CTpOEHHME >XMBOTHOM KIETKW», «TKaHW >KMBOTHBIX», «CHCTEMBI
OpPraHoOB YEJIOBECYECKOr0 OpraHu3may, «buoreonenos», «buocdepa», «MeTomabl
W3YUYEHUS YKUBOU NPUPOIBLY.

OOopynoBanue:  jgabopatopHoe  oOOpyAOBaHWE Il  MPOBEACHUS
HAOFOICHU, N3MEPEHUI, SKCIIEPUMEHTOB.

IIpakTu4yeckass pabora «MCnoONBb30BaHME pPA3JIMUHBIX METOJOB MNPHU
WU3YYEHUH )KUBBIX CUCTEM).

Tema 3. buosiorust KJIeTKu

Knetka — CTpyKTypHO-QYHKIMOHAIBHAsS €AMHWLA KUBOro. Hceropus
OoTKpbITUs KIIeTKH. PaboTel P. I'yka, A. Jlerenryka. Knerounas teopus (T. [1IBanH,
M. I[lneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOH KIICTOYHOM
TEOPHH.

MeToapl  MOJIGKYJSIPHOH M KJIETOYHOW  OMOJOTMM:  MHKPOCKOTMS,
xpomarorpadusi, 31eKTpoope3, METOA MEUCHBIX aroMoOB, JU(PPEPEHIHUATBEHOES
UEHTPU(PYyTUPOBaHKE, KyJIbTHBUPOBAHUE KIETOK. H3yuenue ¢huxcuposaniivix
Ki1emox. DIEKTPOHHAs MUKpOCcKonus. Kowugoxranrenas muxpockonus. Bumanvioe
(NMpudICU3HEHHOE) U3YYeHUe KIEeMOK.

JleMoHCTpanun

[Toprpetsr: P. I'yk, A. JleBenryk, T. [1Isann, M. lInekinen, P. Bupxos, K. M.
bap.

TaGmuupl ¥ cxeMbl: «CBETOBOM MUKPOCKOID», « ONEKTPOHHBIA MHKPOCKOMY,
«Hctopust pa3BUTHS METOAOB MUKPOCKOTIUMY.

OOopyaoBaHuE: CBETOBOM MMKPOCKON, MHKPOMNpPENaparsl PAaCTUTEIBHBIX,
JKUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

IIpakTnyeckass padora «M3yueHHe METOAOB KJIETOYHOH OWOJIOrHM
(xpomarorpadus, saekrpodopes, aupdepeHnuaTbHOe  UEHTPUPYTUPOBAHUE,
[TLIP)».

Tema 4. Xumuveckasi OpraHu3anus KJICTKH

XHAMHMUYECKUI COCTaB KIETKU. Makpo-, MUKPO- W YJIBTPAMUKPOIIEMEHTHI.
Boma u €€ posb Kak pacTBOPUTENS, PEAr€HTa, y4acTHUE B CTPYKTYPHUPOBAHUHU
KJIETKW, TEIUIOPErysiuui. MUHEPATbHBIE BEIIECTBA KJIETKH, UX OMOJIOTHYECKas
POk, POJIb KATHOHOB M AaHUOHOB B KJIETKE.

Opranvyeckne BEHIECTBA KIIETKH. bBHOMOTMYECKUE TONUMMEpPHL. benku.
AMUHOKHUCIIOTHBIA cocTaB OenkoB. CTPYKTYypbl O€NKOBOH MOJIEKybl. [lepBruuHas
CTpyKTypa Oeika, NenThAHas CBsi3b. BTOpWYHAsA, TPETUYHAs, YETBEPTUYHAS
CTpykTypel.  [lenarypaums. CpoiictBa OenkoB. Kiaccupukaums — OenkoB.
buonornueckne Qpynkumum 6enKoB. /lpuonsi.



YrieBoabl. MOHOCAXapuabl, AMCaXapyibl, OTUTOCAXapuIbl U IOJIACAXAPHUIBI.
O0mwmii nnaH CTpoeHHssT M (PU3HKO-XMMHYECKHE CBOWCTBA  YITIEBOJOB.
buonornueckne QpyHKIMM YIIIEBOJOB.

Jlunuael. I'mapopunsHo-rHaApodoOHBIE cBOMcTBA. Kitaccupukanus JTAnuaos..
Tpurmunepuabl, (ocPoaunuabl, BOCKH, CTEpoUbl. buomornueckue QyHKIUU
munuoB. O0umMe cBoKCTBa OMOJOrMYECKMX MEMOPAH — TEKYUYECTh, CTOCOOHOCTH K
CaMO3aMBIKaHHUIO, MOTYIIPOHUL[AEMOCT.

Hyxneunnosbie kucnotel. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneotuasl. [lpunnun kommiementapaoctu. [lpasuno UYapragda. Crpykrypa
JIHK — nBoiinas cnupane. Mecronaxoxknenue u ouonornueckue Gpynkumm THK.
Bunsl PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Mojekyyne ATO.
buonornueckne pynknun AT®. BoccTaHOBIICHHBIE TEPEHOCYUKH, X (PYHKIMH B
KINeTKe. /[pyeue myxineozuompugochamer (HTP). Cexenupoanue JHK.
Memoowr eeromuxu, mpanckpunmomMuKy, NPOmMeoMuKu.

CrpykTypHas Ouosiorusi: OMOXUMUYECKUE U OMO(PU3NUYECKUE UCCIICTOBAHUS
coCTaBa M MPOCTPAHCTBEHHOH CTPYKTYpbl OHOMOJIEKYN. Mooeruposanue
CMPYKMypsi U QYHKYUti OUOMONEKYT U UX KOMIIEKCo8. KomnelomepHuliti OUu3aiii u
opeanuyeckuil curmes GUOMONIEKY]l U UX HENPUPOOHBIX AHALOCOG.

JleMoHCTpanun

[Toprpertsr: JI. Tlonwmnr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankivs,
@. Canrep, C. [Ipy3unep.

Jnarpammbl:  «PacnpenencHue XMMUYECKHMX JJIEMEHTOB B HEXKUBOMA
npupoIey, «PacnpeneieHne XUMHYECKUX SJIEMEHTOB B YKUBOU MPUPOACY.

Tabmuupr m cxemsl: «llepuoanueckas TabiMIa XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHre MOJEKYJIBI BOJBIY, «BemecTtsa B cOCTaBe OpraHu3moBy, «CTpoeHHue
MOJIEKYJIBl  Oenka», «CTPYKTypbl O€IKOBOW MONEKYJbD», «CTPOEHHE MOJEKYII
yraeBoaoB», «CTpPOEHUE MOJNEKYJN JMNUAOBY, «HyKIEHMHOBBIE KHCIIOTBIY,
«Ctpoenne Monekyisl ATOy.

O0opy1oBaHKE: XUMUYECKAS TOCYAa U 000Dy IOBAHKUE.

Jlaboparopnasi pabora «O0OHapykeHUE OCTKOB ¢ MOMOIIBIO KAUECTBEHHBIX
peaKumin.

JlaGoparopuass  padora  «lMcciemoBaHWE — HYKIICHMHOBBIX — KHCIIOT,
BBIJICTIEHHBIX M3 KJIETOK PA3JIMYHBIX OPraHU3MOB.

Tema S. CTpoeHue u QyHKUHHU KJIETKH

Tunel KIETOK: DJYKapUOTHUYECKas M NOpokapuotuyeckas. CTpyKTypHO-
(PYHKIMOHAIBHBIE O0OPA30BAHUS KIICTKH.



CTpoeHHE NPOKAPUOTHYECKOM KieTKH. KieTouHas creHka OakTepuil 1 apxei.
Oco0eHHOCTH CTPOEHUsI TEeTepOTPOPHON W aABTOTPOPHONH MPOKAPUOTHUECKUAX
KJIETOK. MEeCTO M POJIb MPOKApUOT B OMOLICHO3aX.

Crpoenue " (YHKIIMOHUPOBAHHE 3YKapHOTHYECKOH KJIETKH.
[Inasmatnyeckas wMeMmOpana (Tuazmanemma). CTpykTypa IJIa3MaTHYECKON
MeMOpaHbl. TpaHCHOpPT BEIIECTB YEPE3 MIA3MATHUYECCKY0 MEMOpaHY: NACCUBHBIN
(mupdy3us, obneruénHas audQy3us), aKTUBHBIA (NEPBUYHBIA W BTOPUYHBIMA
akTuBHBIM TpaHcnopt). [lomynmponunaemocts MemOpanbl. Pabora HaTpwmii-
KaJIMEBOr0 Hacoca. DHJOLMTO3. MUHOLMTO3, (harouuTo3. Dk301uTo3. Kiertoynas
cTeHka. CTPYKTypa U PyHKIMH KIIETOYHONH CTEHKH PACTEHUH, TpHOOB.

[uromnazma. [uto3zome. [{utockener. [BrwxkeHne nuroniasmMbl. OpraHou /bl
KIeTKH. OpHOMEMOpaHHBIE OPraHOWMIbl KJIETKW. JHAOIUIA3MATHYECKAs CETh
(OIIC), anmapar ['onpmku, JTU30COMBI, MX CTpPOcHHE W (PYHKIMH. B3aumMoCBs3b
OJTHOMEMOPAaHHBIX OPraHOMAOB KIETKH. CTPOEHUE TPaHYJIPHOTO PETUKYIYMA.
Mexanusm nanpasnenus oenxos ¢ IIIC. CuHTE3 pacTBOPUMBIX OekoB. CUHTE3
KJIETOUHBIX ~ MeMmOpaH. [nmankwii  (arpaHynsipHbIi) — SHIOMIA3MATHYECKUI
petukynaym. CekpetopHas QpyHKims annapata ['onbmku. Moougurayus benxos 6
annapame [ onvoocu. Copmuposka benxos 6 annapame 1 onvodxcu. TpaHCIOPT
BEILIECTB B KIIETKE. BakyoJin pacTUTENBHBIX KIETOK. KiteTounslii cok. Typrop.

[ToryaBTOHOMHBIE ~ OpPraHOMIbl  KJIETKHM.  MUTOXOHJPHH,  TJACTHIBI.
IIpoucxoocoenue mumoxonoputi u niacmuo. Cumbdbuocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). CtpoeHue m (QPyHKUMM MHTOXOHAPWH W miactui. [lepBudyHEbIE,
BTOPUYHBIE M CIIOKHBIE  MIACTHABL  (POTOCHUHTE3UPYIOLIMX  DYKAPHOT.
XJIOpOMJIaCThl, XPOMOIUIACTHI, JICHKOIIACTHI BEICIIUX PACTCHUM.

HememOpannbie opraHonael kneTkn CTpoeHue W (PyHKIUM HEMEMOPaHHBIX
OpPraHouI0B KJIETKH. Pubocomsi. [Ipomesicymoynuvie Guramermot.
MuxkpodunamenTel.  Axmunogvie  muxpoguiamenmel.  MBIIICYHBIE — KIICTKH.
Axmunosguvie komnonenmsi Hemwviuednvix xiemox. MukpoTpyOouku. Knetounsrii
neHTp. CTpoeHHME W JBWKEHWE JKTYTHKOB M pPeCcHUYEK. MHKpOTpyOOUKH
nuTorasmel.  LleHTpuons. benxu, accoyuuposamnnvie ¢ muxpoguiamenmamu u
muxpompybourxamu. Momopnuie benxu.

Snpo. Obosovka sApa, XpOMATHH, KapUOIIa3Ma, SAPBILIKH, UX CTPOECHUE U
(GyHKkumMH. SnepHblii OenkoBbI Marpuke. [IpOCTPaHCTBEHHOE PACHOIOKEHHE
XpoMOCOM B HHTep(Da3sHOM sape. yxpomamun u eemepoxpomamun. benku
XpOMaTHHA — THUCTOHBL. /J[unamuka soephoii 0bonouku 6 mumose. Hoepnwiil
Mpancnopm.

Kinerounsie BkatoueHHs. CpaBHUTENbHAS XAPAKTEPUCTHKA KIETOK 3YKAPUOT
(pacTUTENBLHOM, YKUBOTHOM, FPUOHOIA).

JleMmoHCTpanun



[Toprpetsr: K.C. MepexkoBekuid, JI. Maprymnuc.

Tabmuupl 1 cxembl: «CTPOEHUE JYKAPUOTHYECKOH KIETKW», «CTpOcHHE
JKUBOTHOM  KJIEeTKM», «CTpOEHWE  pacTUTENIbHOM  KIeTkw», «CTpOeHHe
MUTOXOHIPUIY, «S1poy», « CTPOCHUE MPOKAPHOTUIECCKON KIIETKI.

OOopyaoBaHHE: CBETOBOM MHKPOCKON, MHKPOMNpPENaparbl PacTUTENBHBIX,
YKUBOTHBIX KJIETOK, MUKPOIPENaparsl OAKTEPUATBHBIX KIIETOK.

Jlabopatopnass pabora «M3ydeHuUE CTPOCHHsS KIETOK  Pa3JIMYHBIX
OpPraHU3MOBY.

IIpakTnyeckas padora «3yueHue CBOWCTB KIIETOUHOH MEMOPAHBIY.

JlaGoparopnasi paGora «McciaenoBaHue mnasMonM3a M JCIUIA3MOJIM3A B
PACTUTENBHBIX KIIETKAX).

IlpakTuyeckass  pabGora  «M3ydeHue  OBWKEHMS  LUTOIUIA3MbBL B
PACTUTENBHBIX KIIETKAX).

Tema 6. OOMeH BelIeCTB H NPEeBPALLEHUE JHEPIUH B KJIETKe

ACCUMUIISILIASL ¥ TMCCUMUIISLIASL — IBE€ CTOPOHBI MeTabonmm3ma. Turbel oOMeHa
BEUICCTB. ABTOTPOQHBIA M TreTepoTpOoQHBIA. YdacThe KHUCIOpPOoAa B OOMEHHBIX
npoueccax. OHEpreTudyeckoe oOecnedeHue KIETKH: mnpepauicHue ATO B
OOMEHHBIX Tmpoueccax. OEPMEHTATUBHBIA XapakTep peakuuid KIETOYHOrO
meTabonu3ma. DOEPMEHTHI, MX CTPOCHHME, CBOMCTBA M MEXAHU3M JICHCTBUSI.
Kopepmentsl. Otnnunsa (EpMEHTOB OT HEOPraHMYECKHUX KaTranu3aTtopoB. benmku-
AKTUBATOPbl M OCIKU-WHTHOWUTOPBL. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATHUBHBIX
PEAKIMIA OT pa3TMYHbIX (PAKTOPOB.

[lepBUYHBII CHMHTE3 OpPraHMYECKHUX BEHICCTB B KIETKE. DOTOCHHTES.
Anorcueennviti u okcucenmwiil pomocunmes 'y obaxmepuii. Ceemocobupaiouue
nueMenmel U NUCMEeHmbl PeakyuonHo20 yenmpd. Ponb XJI0pomaacToB B MPoIEcce
(dotocunTeza. CBeToBas u TeMHoOBas gasbl. Qomoovixanue, Cs, C,. u CAM-munoi
¢pomocunmesa. IIlpoaykTuBHOCTE (poTOCHMHTE3a. BrusHue pa3nuuHbiX (axTopoB
Ha CKOPOCTh (POTOCUHTE3A. 3HAUCHUE (POTOCUHTESA.

XEeMOCHUHTES. PaznooOpazue OpPraHu3MOB-XEMOCHHTETUKOB!
HUTpU(PUUUPYOIKE OaKTEPUH, KEIE300aKTEPUH, CEPOOAKTEPHH, BOJOPOAHBIE
OakTepuu. 3HAYCHUE XEMOCUHTESA.

AHa»poOHBIE OpraHu3Mbl. Buabl OposkeHust. [IpomykTel OpokKeHHS W WX
UCMOJb30BAHUE YEJIOBEKOM. AHA3pOOHbIE MHKPOOPraHM3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYUTENH OOJIC3HEH.

AdpoOHBIE OpraHu3Mbl. Jrarnsl DHEPreTUYECKOTro oOMeHa.
[ToaroroBuTenbHbIN TaN. [ TMKONIN3 — OECKUCIOPOTHOE PACHIEIVICHUE TITFOKO3BI.

buonorndeckoe OKucIeHUE, WK KJIETOYHOE AbIXaHUE. POJIb MATOXOHAPUIA B
npoueccax OMOIOrMYeCKOro okucieHus. Luknnueckne peakuuu. OKHCIUTEBHOE
docopunmupoBanue. wuepeus membpannozo cpaouenma npomornos. Cunmes



AT®D: paboma npomonnoii AT®-cunmaszer. llpenmyiiecTBa a3poOHOTO MyTH
0OMEHa BEIIECTB nepes aHa3POOHBIM. D((HEKTUBHOCTH SHEPreETUUECKOrO OOMEHA.

JleMmoHCTpanun

[Toprpetsr: [k, Ilpuctim, K. A. Tumupsaszes, C. H. Bunorpaackuii, B. A.
Ourenwrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuubl 1 cxeMbl: « DOTOCUHTE3Y, « DHEPreTHUCCKU 00MeH», « BHOCHHTE3
Oenka», «CTpoeHne PEPMEHTA», K XEMOCHHTERY.

OOopyaoBaHue: CBETOBOH MUKPOCKOI, 0OOPYJOBaHHE AJsl MPUTOTOBICHUS
NOCTOSTHHBIX M BPEMEHHBIX MUKPOITPENAPATOB.

JlaGopaTropnass paGora «V3ydeHue  KaTaIUTUUYECKOW  AKTHUBHOCTH
(hepMEHTOB (Ha MPUMEPE aMIJIa3bl UJTU KaTajiasbl)y.

Jlaboparopuass paGora «UM3ydeHue (HEPMEHTATUBHOIO PACIICIICHUS
NEPOKCUIA BOJOPOA B PACTUTENBHBIX M YKUBOTHBIX KIIETKAX).

Jlaboparopnass paGora «CpaBHeHHME mTponeccoB (OTOCHHTE3a U
XEMOCHUHTE3A.

Jladoparopnasi padora «CpaBHEHHE MPOIIECCOB OPOYKCHUS U IBIXAHUSD.

Tema 7. HacineacrsenHass uHgopmanus u peajusanus eé B KJIeTKe

Peakuyn marpuyHoro cuHte3a. [[pMHIMI KOMIUIEMEHTAPHOCTH B PEAKLUSIX
MaTpPUYHOTO CMHTE3a. Peann3anus HacneAacTBEHHON MHpopMmanuu. ['eHeTnueckuit
KOI, €ro cpoiicrBa. TpaHckpunuums — marpuyHelii cuHTe3 PHK. [lpuHOmns
TPAHCKPHUIILIMHU. KOMIUIEMEHTAPHOCTh, AHTHUNAPAJUIETbHOCTh, ACHMMETPUYHOCTb.
Cospesanue mampuynvix PHK 6 sykapuomuueckoi kiemrke. Hexooupyrowue PHK.

Tpancnsums u € sranel. Yuactre TpaHncnopTHeix PHK B OmocunTese Oenka.
YcnoBust OuocuHTe3a Oenka. KomupoBanwe amMuHOKHCIOT. Pose pubocom B
OnocuHTE3€E OEnKa.

Cogpemennvie npeocmasienus o cmpoenuu 2eHog. Opranusanus TeHOMa Y
OPOKAPUOT M 3YKAPHOT. Perynsius akTMBHOCTH T€HOB y MPOKApHOT. | mmoresa
orepoHa (. XKako0, XK. MaHo). MorexyuapHvie mexanusmvi SKCHPeCCUuu 2eHo8 y
sykapuom. Poiv xpomamuna 6 pezyisayuu pabomel 2enos. Perynsuus 0OMEHHBIX
POLECCOB B KiIeTKe. KIeTOuHbIi romeocTtas.

Bupycel — HekeTouHble (POPMBI KM3HU M OONUraTHbIC Napa3uTel. CTPOCHHE
INPOCTBIX M CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpuOMaroB. JKusnenmviti yuxi
JIHK-cooepoicawyux  eupycos, PHK-cooepocawux a6upycos, baxmepuoghazos.
Obpamuas mpanckpunyus, pesepmasd, uHmeepasd.

Bupychbie 3a0oneBanns 4enoBeka, skuBOTHbIX, pacrenuii. CITU/], COVID-
19, counabHbIE U METUIIMHCKUE TPOOJIEMBI.

buoungpopmamura: unmespayus u anaiuz oonvuiux maccusos («bigdatay)
CMPYKMYPHuLX OUOSI02UYeCKUX OantbX. Hanomexunoioeuu 6 buoiocuu u meouyune.
IIpoepammupyemvie pynxyuu deaxos. Cnocobwvi 00OCMABGKU JIEKAPCM.



JleMmoHCTpanun

IToprpeter: H. K. Konsnos, /. K. UBaHOBCKHiA.

Tabmuubl U cxembl: «buocuHTe3 Oenkay, «['eHeTnueckuii Koa», « BUPyCh»,
«bakrepuoparmy.

IpakTu4yeckas padora «Co3naHue MOJEIN BUPYCAy.

Tema 8. JKu3HeHHbII HHKJI KJIETKH

Krnerounslii 1ukn, ero mnepuonabl W perymsums. HMuTepdaza m MUTO3.
Oco0eHHOCTH TPOLECCOB, MPOTEKaromMx B HMHTEpdasze. [loaroroBka KIETKA K
AeneHuto.  [IpecMHTETHYEeCKMit  (MIOCTMUTOTUYECKHI),  CUHTETHYECKUHA U
NOCTCUHTETUUECKHUNA (TPEMUTOTHYECKHIA ) TEPUObI HHTEP(DA3BI.

Marpuunbsii cuare3 JIHK — perumkanus. [lpuaounsr perummkanun JAHK:
KOMIUIEMEHTAPHOCTDb,  MOJIYKOHCEPBATUBHBIM  CUHTE3, AHTUNAPAIEIBHOCTE.
Mexanusm pennmkanmu JJTHK. Xpomocomel. Ctpoenue xpomocoM. Ternomepsl u

TEIOMEpPa3a. XPOMOCOMHBIA HA0Op KJIETKM — KapuoTun. JIMIUIOMAHBIA W
rariouHblA  HAOOPBl  XPOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.  [loJIOBBIE
XPOMOCOMBI.

Henenue knetkn — MuTo3. CTaiud MHUTO3a W TPOUCXOJAIIME B HUX

nporecchl. Tunbsl MuTo3a. KapuoknHe3 U LIUTOKHMHE3. BUOIOTMYECKOE 3HAYECHUE
MHUTO3A.

Perymsius MHUTOTHYECKOrO LMKIIA KIETKUA. [Iporpammupyemas kiertoudHas
ruOeIb — anomnTo3.

Kinerounoe sapo, XpomMocombl, (YHKOMOHAJIbHAs TEHOMMKA. Mexanusmul
nponugepayuu, ouggepenyuposku, cmapenus u eubenu xiemox. «l{ugposas
KIemKa» — OuouHpopmamuyeckue Mooeau PYHKYUOHUPOBAHUS KIeMKU.

JleMoHCTpanun

Tabmuubl ¥ cxembl: «KU3HEHHBIA UK KIETKW», «Muto3», «CTpocHUe
XpoMmocomy, «Permmukanusa JITHK.

OOopyaoBaHue: CBETOBOH MUKPOCKOIT, MUKponpenaparhl: «MHUTO3 B KJIETKaX
KOPELIKA JIYKa.

JlaGopaTropnass  pabora  «M3ydyeHme  XpoOMOCOM  HAa  TOTOBBIX
MUKpOITpenaparaxy.

JlaboparopHnasi padota «HabnroaeHE MUTO3a B KJIETKAX KOHYAKA KOPEUIKa
JyKa (Ha TOTOBBIX MUKPOTIPENapaTax)y.

Tema 9. CTpoeHue u pyHKUHH OPraHU3MOB

buonoruueckoe pazHooOpazue OpPraHu3MOB. OIHOKIJIETOYHBIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIE OPraHU3MBI.

OcoOeHHOCTM  CTPOCHHST W JKH3HEACATEIBHOCTH  OJHOKIIETOYHBIX
OpraHm3MoB. bakTepuu, apxew, OJHOKJIETOYHBIC TPUOBI, OJHOKJIETOYHBIE
BOJOPOCIIU, APYTHUE MPOTUCTHI. KOJOHUAIIbHBIE OPTraHU3MBI.



B3anmocBa3b 4YacTeil MHOTIOKJIETOYHOrO OpraHu3ma. TKaHu, opraHsl M
cucTemMel opranoB. OpraHus3m Kak eauHoe uenoe. ['omeocras.

Tkanm pacreHuid. Tumbl pacTUTENBbHBIX TKaHEH: 0Opa3oBaTellbHAs,
NOKPOBHAsA, MPOBOJALIAS, OCHOBHAs, MexaHWueckas. OCOOEHHOCTH CTPOCHUS,
(YHKLIMIA 1 PACTIONOKEHHsI TKAHEH B OpraHaxX PacTEHUH.

TKaH! >KUBOTHBIX M Ye€IOBEKA. THIBI JKUBOTHBIX TKAHEH: SMUTEINAIbHAL,
COCIMHUTENbHAS, MbIlICYHas, HEpBHAs. OCOOEHHOCTM CTPOCHWs, (PyHKIMNA U
PacIoIOXKEHHS TKAHEW B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHblE M T'€HEPATUBHBIE OpraHbl pacTeHuii. OpraHel H
CUCTEMBI OPraHOB )XMBOTHBIX U YenoBeKa. DYHKIUK OPraHOB U CUCTEM OPraHoOB.

Omnopa Tena opranm3moB. Kapkac pacrenumii. CKeJNEThl OJHOKICTOYHBIX W
MHOTOKJIETOYHBIX JKMBOTHBIX. Hapy>kHbIi W BHYTpeHHMIA ckener. CTpOeHHE M
THITBI COCUHEHUS KOCTEN.

JIBW)KEHHE  OpraHu3MoB.  [IBIDKEHHE  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUIHOE, KIYTUKOBOE, PECHUYHOC. J|BHIKEHME MHOTOKJIETOUHBIX PACTECHUI:
TPONU3MBl M HACTHH. JIBIOKEHHE MHOIOKJIECTOYHBIX J>KMBOTHBIX W YEJIOBEKA!
MbleyHas cucrema. Peduieke. CkeneTHble MBILILBI U X padoTa.

Iluranme opranu3moB. lloryiomeHue BOJBI, VIVIEKACIOIO rasa H
MHHEPAIBHBIX BEIIECTB pPacTEHUAMH. [luTaHue >KMBOTHBIX. BHYTPHUIOJIOCTHOE H
BHYTPHUKJIETOYHOE MNHILEBAPECHUE. [IMTaHME TO3BOHOYHBIX >KMBOTHBIX. OTHENBI
MUIIEBAPUATENIBHOrIO TpakTta. [lumeBapurenbHele oKenesbl. [lumnesBapurenbHas
CUCTEMA YETIOBEKA.

Jlbixanue opraHu3MoB. JIpixanue pacTeHuid. /{pixanue skuBoTHBIX. Juddy3us
razoB 4epe3 MOBEPXHOCTh KIIETKU. KokHOE IpIxaHue. JlpxareibHas NOBEPXHOCTb.
KabepHoe u nérounoe npixaHue. J[pIxaHue NO3BOHOYHBIX KMBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIIO)KHEHHE CTPOCHMS JIETKMX TMO3BOHOYHBIX YKMBOTHBIX.
JlpIxarenbHas cHUcTeMa YeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Y NOTHL] U
MJICKOTTMTAOMMX. Perynsuus apixanus. JlprxareabHble OO BEMBIL

TpaHcnopr BEIIECTB Y OpPraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI PACTEHU.
TpaHcnopr BemiecTB Yy JKMBOTHBIX. KpoBeHOCHas cucrema W €€  Oprassl
KpoBeHOoCHass cuctemMa TMO3BOHOYHBIX SKMBOTHBIX M uenoseka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrm kpoBooOpamieHus. OBOMIOLHMOHHBIC
YCIIO’)KHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBI MO3BOHOYHBIX >KMBOTHBIX. PaboTa
cepaua u e€ peryasuus.

Beigenenne y opraHu3moB. BeigeneHue y pacteHuil. BwigeneHue y
JKUBOTHBIX. CoOKparurenbHble Bakyonu. Opransl BblacneHus. DOuibTpanus,
CEeKpelrsi U 00paTHOE BCACHIBAHME KAaK MEXaHM3MbI PaOOTBHl OPraHOB BBIACIICHUSI.
CBs13b TIOJIOCTH TENA ¢ KPOBEHOCHOM M BBIIETUTENBHON CUCTEMaMU. BriaeneHue y



NO3BOHOYHBIX >KMBOTHBIX M 4esioBeka. [loukn. CTpoeHue M QPyHKIMOHMPOBAHUE
HedpoHa. OOpa30BaHUE MOYM Y YETIOBEKA.

JammTa y OPraHu3MOB. 3alATA Yy OJHOKIETOYHBIX OPraHu3MoB. CIOpPHI
OakTepuii W TUCTBI MPOCTCHIIMX. 3allMTa Y MHOTOKJIETOYHBIX PACTCHUM.
Kyrukyna. Cpeacrsa nacCUBHON M XUMHAYECKOM 3aIIATHL. DUTOHLMIEL.

3almra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKPOBBI M MX NPOM3BOJHBIE.
3ammra opranu3ma oT Ooje3neil. MmyHHas cuctema uenobeka. KiieTouHbI 1
TYMOpPaJIbHBIA MMMYHUTET. BpOXKIEHHBIH W TPUOOPETEHHBIN crienuuPpuyecKuit
UMMYHUTET. Teopusi KIOHANBHO-CENEKTUBHOrO ummyHnuteTa (I1. Opnux, ©. M.
Bepuer, C. Tonerasa). BocmamuTennbHble OTBETHI OPraHU3MOB. POJIb BPOKAEHHOTO
UMMYHHTETA B PA3BUTHH CHCTEMHBIX 3a00JI€BAHUI.

Paznpaxxumocts W perynsauus  y  OpraHu3moB.  PasnpaxuMocts  y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3apaKuMOoCTh W peryjsnus y
pacTeHuii. POCTOBBIE BEILIECTBA U UX 3HAYCHHUE.

HepBrast cucrema u pedrekTopHas peryisuusi y >KABOTHBIX. HepBHas
CUCTEMA U €€ OTAENBI. DBOJIIOUMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CUCTEMBI
y SKUBOTHBIX. OTAENBI TOJIOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduiekc u
pedekTopHas 1yra. be3yCciloBHBIE U YCIOBHBIE PEDIEKCHI.

I'yMopanbHas peryiasuus M SHAOKPUHHAA CUCTEMA >KUBOTHBIX W YEJIOBEKA.
JKene3pl DOHIOKPUHHOM CHUCTEMBI M WX TOPMOHBL. JlefCTBHE TOPMOHOB.
B3aumMocBsi3b HEPBHOM W S3HIOOKPUHHON cucteMm. [mnoramamo-runodusapHas
cucrema.

JleMoHCTpanun

IToprpet: K. I1. I1aBnos.

Tabmuupl 1 cxembl: «OJHOKIETOYHBIE BOAOPOCIH», «MHOTOKIETOUHBIE
Bogopocimy, «bakrepun», «llpocreiimmey, «Opransl IBETKOBBIX PACTCHHIY,
«CuCcTeMBl  OPraHoOB  TNO3BOHOYHBIX JKMBOTHBIX», «BHYTpPEHHEE CTPOCHHE
HaceKoMbIX», «TkaHm pacreHuity, «KopHeBble cuctembl», «CTpoeHUe cTelnsy,
«CTpOEHHE JHMCTOBOM IUIACTHHKWY, «TKaHW >KMBOTHBIXY», «CKEJIET 4YETOBEKAY,
«ITmmesapurensHas  cucrema», «KpoBeHOCHass cucrema», «JlpIxarenbHas
CUCTEMAY, «HepBHas  cucremay, «Koxay, «MpIIeyHass ~ CUCTEMAY,
«BplaenurenpHas CHACTEMa», «OHIOKPUHHAA CHCTEMA», «CTPOEHUE MBIILBDY,
«HUmmynurery,  «KuieuHonosmocTHele»y, «CxemMa  NUTaHUsA  PACTEHUIY,
«KpOBEHOCHBIE CUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOECHHME THUIPBDY,
«CtpoeHue 1uaHapum», «BHYTpEeHHEE CTPOCHME MOKIEBOro 4epmsy, «HepBHas
cucrema  peid», «HepBHas cucrema garymkw», «HepBHas — cucrema
npecmblkarommxes»,  «HepBHag  cucrema  nTuny,  «HepBHag — cuctema
MJICKOTIMTAMMX)», « HepBHAs cucTeMa yenoBekay, «Pednekey.



OOopyaoBaHHE: CBETOBOW MHMKPOCKOI, MHKPONpPENapaTsl OJHOKIETOYHBIX
OPraHM3MOB, MHKPONpEMapaTsl TKAHEH, pPAKOBHHBI MOJIIOCKOB, KOJUICKIUH
HACEKOMBIX, WTTIOKOYKUX, YKUBBIC 3K3EMIUISIPBl KOMHATHBIX PACTEHWi, repOapuu
pacTeHWH pa3HbIX OTACIOB, BJIAKHBIC Mpenaparbl JKUBOTHBIX, CKEJICTHI
NO3BOHOYHBIX, KOJUIEKIIMM O€CIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJOBEKA,
000pyIOBAaHUE 7Sl AEMOHCTPALMU TOYBEHHOTO M BO3IYIIHOTO MUTAHUS PACTCHUH,
PACIIEIUICHUs KpaxMalia U OEJIKOB MO JAEHCTBUEM (PEPMEHTOB, 000OPYI0OBAHUE IS
JEMOHCTPALMN OMNBITOB MO M3MEPECHUIO KU3HEHHOH EMKOCTH JIETKMX, MEXaHU3Ma
JBIXATEIbHBIX ABM>KCHUH, MOJEIIN TOJOBHOTO MO3Ta PA3JIMYHBIX )KUBOTHBIX.

JlaGopaTopHuasi padora «3yueHHE TKAHCH PACTCHHI .

JlaGoparopHast pabora «3y4eHue TKaHEN KUBOTHBIX).

JlaGopaTopHnasi padora «3ydcHre OPraHOB IIBETKOBOTO PACTCHUS.

Tema 10. PazmHoKeHHe U pa3BUTHE OPraHU3MOB

DopMBI PA3MHOXKEHHUS OPraHu3MOB. Oecroyioe (BKIIKOYAsh BEr€TAaTUBHOE) U
nojsoBoe. Buapl  0ecrnosioro  pa3sMHOXKECHHs:  MMOYKOBAHHWE,  CHOPYJISLUS,
(parmeHTaLMs, KITOHHPOBAHHUE.

[Tonosoe pasmuHokeHue. [lonoBeie KIIETKW, Wi raMmeTel. Meiio3. Craauun
Mmeitos3a. [losenenne xpoMocoMm B Meito3e. KpoccuHroBep. buonornyeckuit CMbICI
M€03a W TOJOBOro mporecca. MeWo3 U ero Mecto B JKU3HCHHOM LIMKIIE
OPraHHU3MOB.

[IpenzapoapiieBoe pasButue. ['ameTorenes y sKuBOTHbIX. [10JI0BBIE JKEIE3bL.
OOpazoBaHu€e W pa3BUTHE MOJOBBIX KIETOK. CriepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHne W SMOPHUOHAIBHOE PAa3BUTHE >KUBOTHBIX. CHocoOBI
OIJIOJOTBOPEHMS: HAPYKHOE, BHyTpeHHeeE. [[apTeHorenes.

NHauBuayanbHOE Pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOrUs — HAyKa
O Pa3BUTHH OPraHU3MOB. Mopghoeenes — oona uz enashvix npobiem s5mMOpUOIocUU.
Konyenyua mopgoeernos u mooenu mopgocenesa. Craguu  3MOpPHOreHE3a
JKUBOTHBIX (Ha mpuMmepe Jiarymku). JpoOGnenme. Tumbl  apoOieHus.
Jlemepymunuposannoe u HeoepmuHuposarnHoe OpobOnenue. bracmyna, munvl
onacmyn. OCOOCHHOCTH APOOJEHUS MJICKONUTAIOMMX. 3apOJbIIIEBbIE JINCTKH
(racTpyJisinms ). 3aKJIaJKa OPraHOB M TKAHEH M3 3apOABILIECBBIX TUCTKOB. B3anMHoe
BIMSHUE YAaCTe pa3BHBAIOLICTOCS 3apojbliia (3MOPHOHANBHAS WHIYKLIMS).
3Jakiagka TUIaHA CTPOCHHMS JKMBOTHOIO KAk  PE3yJbTaT HMEPapPXUUYCCKHUX
B3aMMOJCHCTBUI TeHOB. BiusHue Ha SMOPHOHAIBHOE PA3BUTHE Pa3IMYHBIX
(haKTOPOB OKPY>KArOUICH CPEIbI.

Poct u pazButHe >kMBOTHBIX. llocTamOpuoHanbHbld mnepuon. Ilpsmoe wu
HenpsaMoe pa3ButHe. Pasputne ¢ MeraMopdo3oM y OECMO3BOHOYHBIX U
NO3BOHOYHBIX >KMBOTHBIX. BHOJIOrMYECKOE 3HAYEHHE MNPSAMOTO M HEMPSIMOIO



pPa3BUTHsI, UX PACIPOCTPAHEHUE B MPUPOJE. THIBI POCTA >KUBOTHBIX. DaKTOPHI
PEryJISLMN POCTA KUBOTHBIX U YeJIOBEeKA. CTauu MOCTIMOPHOHAIBHOTIO PA3BUTHS
y JKUBOTHBIX U 4€0BeKa. [leprnoabl OHTOreHe3a yennoBeka. CTapeHue U CMEPTh Kak
OMOJIOrMYECKHAE TPOLIECCHI.

PazmHokeHue u paszutue pacreHuid. ['ametopur u cnopodur. Meiio3 B
JKU3HECHHOM  [MKJIE€ pacTeHuwil. (OOpa3oBaHue cmop B Mpoiecce Mekhosa.
l'ameTorene3 y pacreHuid. OIUIOOOTBOPEHUE M PA3BUTHE  PACTUTENBHBIX
OpraHu3MoB. J[BOMHOE OMJIOJOTBOPEHKE Y LBETKOBBIX pacTeHui. OOpa3oBaHuE U
Pa3BUTHE CEMEHH.

MexaHu3MBl PETYJISILUN OHTOT€HE3a Y PACTEHUH U )KMBOTHBIX.

JleMmoHCTpanun

[Toprpetsr: C. I'. Hapammn, X. [IIneman.

Tabmuubl 1 cxembl: «BereratnBHOe pasMHOKEHHEY, «Twmbl Oecmojoro
pPa3MHOXKEHUS», «Pa3MHOXXKEHME XIIAMUAOMOHAIBDY, «Pa3MHOMXKEHUE 3BITICHBDY,
«PasmHOkeHUE THAPBIY, «Meito3y, «Xpomocombly, «['amerorenesy, «CTpoeHue
SAWLIEKIETKH U CrepMaro3onaay, «OCHOBHBIE CTaauU OHTOreHe3ay», «lIpsmoe u
HENpsAMOe  pa3BuTHEY, «Pa3BuTHE MaNCKOro xKyka», «Pa3Butue capaHumy,
«PasButre narymkm», «JIBOMHOE OIUTOAOTBOPEHME Y LBETKOBBIX PACTCHHIAY,
«CTpOoeHHE CeMSIH OAHOJOJIBHBIX W IBYAOJBHBIX PACTEHUN), <« JKU3HEHHBIA LIAKI
MOPCKON  KamyCThbDy, «/KU3HEHHBIA UMK MXa», <OKU3HEHHBIA  IUKI
MaroOPOTHUKAY, «KM3HEHHBIN LIUKIT COCHBLY.

OOopyaoBaHHE: CBETOBOM MHMKPOCKOI, MHMKPOIMpPEMApPaThl SHLIEKICTOK |
CIEPMATO30UI0B, MOJEND « LMK pa3BUTHUS JISATYIIKIY.

JlaGopaTopnasi padora «/3ydeHHE CTPOEHHUS MOJIOBBIX KIETOK HA TOTOBBIX
MUKpOIpenaparax.

IIpakTu4yeckass paGora «BBISBICHHE NPU3HAKOB CXOJCTBA 3apOAbILICH
MO3BOHOYHBIX )KUBOTHBIX).

Jlabopatopnass padora «CTpOeHHME OpPraHoB Pa3MHOXKEHHUS BBICIIHMX
pacTEHUI.

Tema 11. I'eHeTHKa — HAyKa 0 HACJEACTBEHHOCTH H H3MCHYHUBOCTH
OPraHHu3MOB

Hctopust CTaHOBICHHMS W Pa3BUTHS TCHETUKM Kak Hayku. PaGoter T
Mengpens, I'. ne @puza, T. Moprana. Poine 0Te4eCTBEHHBIX YUYEHBIX B Pa3BUTHU
reHetrku. Pabotel H. K. Konsiosa, H. Y. Baeunosa, A. H. benozepckoro, I'. /1.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE TOHATUS U CUMBOJIbI. [ OMOJIOTHYHBIE XPOMOCOMBI,
QUICTbHBIE TEHBI, AIBTCPHATUBHBIC NPU3HAKU, JOMUHAHTHBIA W PELIECCUBHBIN
NPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS! IMHUS, THOPHIbI, TEHOTHUII, (DEHOTHIIL.



OCHOBHBIE ~ METOABl  TCHETUKW.  THOPHIOJIIOTMYECKWH,  LHATOJIOTHYECKUH,
MOJIEKYJIAPHO-TEHETHYECKHIA.

JleMmoHCTpanun

IToprpeter: I'. Menpens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. H.
BaeunioB, A. H. benmozepckuii, I'. JI. Kapneuenko, 0. A. @ununuenko, H. B.
Tumodeer-PecoBckuid.

TaGnuupl n cxeMbl: « MeTOBI TEHETUKNY, « CXEMBI CKPEIUBAHUS.

Jlaboparopuass padora «Jlpozoduna Kak OOBEKT TIECHETUUYECKHUX
HCCIIEIOBAHUINY .

Tema 12. 3aKOHOMEPHOCTH HACJICICTBCHHOCTH

MonoruOpuanoe ckpenmBanue. [lepBbiii 3akoH MeHaens — 3aKoH
eAMHOO00pa3usl THOPUIOB MEPBOro NokojeHus. [Ipapuno nomuarpoBanus. Bropoii
3aKkOH MeHnenss — 3aKOH PAacCIUEIUICHUsl NMPU3HAKOB. [IMTOIOrMYecKne OCHOBBI
MOHOTHOPHIHOTO CKPEIIMBAHUS. [ MIOTE3a YACTOTHI TAMET.

AHanmu3upyromee CKpemuBanue. [IpoMeXyTOUHBIN XapakTep HACIEI0BaHWUS.
Pacuiennenue npu3HakoB Py HENOJIHOM JOMUHUPOBAHUH.

JlurnbpuaHoe ckpemmBanue. Tpetuii 3akoH MeHaes — 3aKOH HE3aBUCUMOTO
HACJICIOBAaHHUsT ~ MPU3HAKOB.  LlMTONMOrMYeCKWe  OCHOBBI  JUTHOPHIHOTO
CKPELIVBAHUSI.

CuennienHoe HacnenaoBanue npusHakoB. Padotel T. Moprana. CuemieHHoe
HACJIEAOBAHUE T'€HOB, HAPYILUEHWE CLECIUICHHUS MEXAY T€HaMH. XPOMOCOMHAas
TEOPHSI HACIEACTBEHHOCTH.

['enernka nosia. XpOMOCOMHBIA MEXAHU3M ONPEAETICHUS 1101a. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBL. ['OMOraMeTHbI M Te€TepOraMeTHBI MO ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpOMOCOM. HacnenoBanue npu3HaKkoB, CUEIJIEHHBIX C MOJIOM.

['enoTHn Kak 1enoctTHas cucrema. [ ImedoTponust — MHOKECTBEHHOE IEHCTBHE
reHa. MHOXXECTBEHHBIM —ajuienu3M. B3auMOIEHCTBAE HEAUICNIBHBIX TE€HOB.
KommiemeHnTaprocts. Onmcras. [lonumepus.

['eHETMYECKMI KOHTPOJIb PAa3BUTUS PACTEHUM, >KMBOTHBIX W YEIIOBEKA, a
TaKKe (PU3MOJIOTHYECKUX TMPOLECCOB, TMOBEACHUS W KOTHUTHBHBIX (DYHKLIWNA.
['eHeTHUYECKNE MEXAHU3MBI CHMOMOTEHE3A, MEXAHU3MBI B3AUMOACHCTBHS «XO3SIMH
— MapasuTy U «XO35IMH — MHKPOOMOM». ['€HETMYECKME aCMEeKThl KOHTPOJIS W
W3MEHEHUS HACJICACTBEHHONW MH(OPMALMK B IOKOJIEHUSX KIIETOK H OPraHU3MOB.

JleMmoHCTpanun

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

TaGmuupt n cxembl: «IlepBblii 1 BTOPO#l 3ak0oHBI Menaens», « TpeTtuii 3aKoH
MeHnpensy, «AHaTM3MpYROLIEe CKpeluBaHue», «HemomHoe RTOMUHUPOBAHUEY,
«CLEMIEHHOE HACNEA0BAHNE MPHU3HAKOB Y Apo3oduibly, «l'eHeTMka monay,



«Kapmotun  4venoeeka», «Kapuotun aposzopuis», «KapuoTum OTHLBD,
«MHOKECTBEHHBIN aJIJICIU3MY, « B3auMOICCTBUE T€HOBY.

OOopynoBaHue: MOJENb s JEMOHCTpAlMM 3aKOHOB E€AMHOOOpasus
ruOpUIOB TEPBOTO TMOKOJEHUS W PACIUCIUICHHUS MPU3HAKOB, MOJACIb IS
JEMOHCTpALMMA 3aKOHA HE3aBUCHMOIO HACIEAOBAHUS NPU3HAKOB, MOJENb JUIA
JEMOHCTpALMU CLEIJIEHHOIO0 HACJIEI0BAHWA IPU3HAKOB, CBETOBOM MMKPOCKOIL,
MuKponpenapar: «/pozopunay.

IIpakTnyeckass padora «M3yueHue pe3ysibTaroB  MOHOTMOPHIHOTO
CKPEIIMBAHUS Y TPO30(DHIBD).

IIpakTnyeckass  padora  «M3yueHme  pe3ynbTaroB  AMTMOPUIHOTO
CKPEIIMBAHUS Y TPO30(PHIBD).

Tema 13. 3aKOHOMEPHOCTH H3MEHYHBOCTH

BzaumoneiictBue reHotmna W cpeapl npu  GOpMUPOBaHUM  (PEeHOTHMA.
H3meHunBOCTE NPU3HAKOB. Ka4eCTBEHHBIE W KOJMYECTBEHHBIE NMPU3HAKU. Buibl
M3MEHYMBOCTH: HEHACIIEACTBEHHAS W HACIICACTBEHHAS.

Momudukanonsas HM3MeHYMBOCTb. Ponbk  cpenpl B (hopMHpOBaHUM
MOAU(PUKALIMOHHOW M3MEeHYMBOCTH. Hopma peakumu npusHaka. BapuanumoHHBIN
psaa u BapuaumoHHas kpuas (B. Horanncen). CpoiicTBa MOAM(PHKALIMOHHOM
U3MEHYUBOCTH.

['eHOTHIIMYECKAs U3MEHYMBOCTE. CBOMCTBA FTEHOTUINMYECKOW U3MEHUYMBOCTH.
Bubl reHOTUITMYECKOH N3MEHUYMBOCTHA: KOMOMHATHBHAS, MyTALIHOHHAS.

KoMmOnHatiBHass W3MEHUMBOCTh. Mei03 W MONOBOH MOpolEecc — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. PONTb KOMOWHATUBHON M3MEHUYMBOCTH B CO3/1aHUHU
TEeHETUYECKOTO Pa3HOO0pa3us B MPEAEIax OJHOTO BUIA.

MyTtanroHHas W3MEHYMBOCTh. BHABI MyTaluii: TeHHBIE, XPOMOCOMHEIE,
reHoMHble. CHOHTaHHBIE W MHAYLUMPOBAHHBIE MYTaUMW. SOepHBIE U
LUTOIUIA3MATHYECKuE MyTauuu. COMaTUYECKUE M TOJOBBIE MyTaluu. [IpruunHbI
BO3ZHUKHOBEHUs MyTauuii. MyrareHel M HMX BIHWAHWE HAa OPraHU3MBL
3aKOHOMEPHOCTH MYTALMOHHOTO MpPOLEecCca. 3aKOH TOMOJIOTMYECKHX PAJOB B
HacyieACTBEHHOW m3MeHunBoCcTH (H.W. BaBuioB). BHesnepHas M3MEHUMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa U dNULEHOMUKd, POb  SNUSCHEMUYECKUX (DAKMOPO8 8
HACACO0BANHUY U USMEHYUBOCMU (heHOMUNUYECKUX NPUSHAKOB ) OPeAHUSMOB.

JleMmoHCTpanun

[Toprpeter: I'. ne @pus, B. Moranucen, H. Y. Basuios.

Tabmuubl w  cxembl:  «Buasl u3mMeHuMBOCTH», «MoaudukanmoHHas
U3MEHYUBOCTHY, «KomOunaruBHas U3MEHYUBOCTHY, «Menosy,
«OmnoaoTBopeHuey, «I'eHeTnueckne 3a00aeBaHUs YETOBEKAY, « Buabl MyTanuiiy.



OOopyaoBaHue: XKUBbIE W TepOAPHBIC IK3EMIUIAPBl KOMHATHBIX PACTECHUH,
pucyHKH ((poTorpaduu) >kMBOTHBIX C PA3JIMYHBIMKU BUIAMU U3MEHUYMBOCTH.

JlaGopaTopHas paGora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJU(PUKAIIMOHHOM W3MEHUMBOCTH. [lOCTpOGHHME BapHallMOHHOTO psaa W
BapPUALIMOHHOW KPHABOID.

IIpakTnyeckass paGora «Myrtauum y  apo3odunsl  (Ha  TOTOBBIX
MUKpONpENnaparax ).

Tema 14. I'eHeTnka yesi0BeKa

Kapuorun uenoeeka. MexayHapoaHas IporpaMMa HMCCIIEIOBAaHUS T'€HOMA
YyeloBeKa.  MeToabl  M3Y4YEHMsl TEHETHKM  YEIOBEKA:  IEHEAJOTMYECKHNA,
ONMM3HEIOBbIH, [IUTONCHETHYECCKHH, MOMYJIAIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISPHO-T€HETUYECKHA. CoBpemeHHOE OTIPEICIICHUE TeHOTHIIA!
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, NT€HOTUIIMPOBAHKUE, B TOM YHCIIE C MOMOIIBIO
[TL[P-ananu3a. HacneacTBeHHbIE 3a001€BaHUS YEIOBEKA. | €HHBIE H XPOMOCOMHBIE
Oone3Hu 4elnoBeKa. bBOJIe3HM ¢ HACIEACTBEHHOH MPEAPACHONIOKEHHOCTBIO.
3HAQUYECHUE MEAULMHCKON T€HETUKU B MPEIOTBPALICHUM U JICYEHUH MEHETUYECKHUX
3a00JicBaHMi 4enoBeKa. MeEAMKO-TEHETHUECKOE KOHCYJIbTUPOBAHUE. CTBOJIOBBIC
KIIETKH. [IOHATHE «TE€HETHYECKOrO Ipy3a». DTUYECKME ACIIEKTHI UCCIECAOBAHAN B
001acTh PEIaKTUPOBAHKS FEHOMA M CTBOJIOBBIX KIIETOK.

['eHeTnueckne (akTOpbl TOBBIIIECHHOW UYYBCTBUTEJIBHOCTH YEJIOBEKA K
(pU3NYECKOMY H XMMHYECKOMY 3arps3HEHUIO OKPY>KAKOIIEH cpeapl. | eHeTruecKas
MPEAPACTIOIOKEHHOCTD YEIOBEKA K MATOJIOTUSIM.

JleMoHCTpanun

TaGmuupr n cxembl: «Kapuotun uenoBeka», «MeTOIbl U3YyUEHUS! TEHETUKA
YenoBeKay, «I eHeTnueckne 3a00JICBaHUS YEITOBEKAY.

IpakTu4yeckas paGora «COCTaBICHUE U aHAJIA3 POIAOCIOBHOMNY.

Tema 15. Cenekuusi Oprann3moB

JloMecTHKanuss W CEJICKUUsA. 3apOKACHHUE CENEKIMM W JOMECTHKALMU.
Yuenne H. WM. BapumoBa o0 LleHTpax MNPOMCXOKIEHUS M MHOrooOpasus
KYyJBTYPHBIX pacTeHuil. Ponb CENEeKUMM B CO3AAHUM COPTOB PACTEHUN M MOPOL
KMBOTHBIX. COpT, mnopoaa, IITaMM. 3aKOH TOMOJIOTMYECKMX PsSIJOB B
HACJICACTBCHHOM wm3MeHuMBOocTH H. WM. BaBwioBa, €ro 3HadcHHE I
CEJICKIIMOHHOW PadOoTHI.

MeToapl ceneKuMOHHOW paboTel. MCKYCCTBEHHBIH OTOOpP: MacCOBBIA W
WHAMBUAYAJIbHBIA.  OTansl ~ KOMOMHAMOHHOW  cenekumu.  McneitaHue
OPOU3BOAUTENCH MO TOTOMCTBY. OTOOpP MO TEHOTHIy C TOMOIIBIO OLEHKH
(peHOTHIIa MOTOMCTBA U OTOOP MO FEHOTHUITY ¢ MOMOLIBI0 aHaym3a JJTHK.

HcKycCTBEHHBI ~ MyTareHe3  Kak  METOA  CEJICKUMOHHOM  paboTHl.
PanvanvoHHbIA 1 XUMUYECKUI MyTarcHe3 KaKk MCTOYHUK MYTALUi Y KYJBTYPHBIX



(¢opMm opraHu3MoB. Hcrnonb30BaHWE TE€HOMHOIO PEIAKTUPOBAHUS W METOJOB
pexkoMOuHaHTHBIX JIHK U1 mosmydYeHns HCXOJHOTO MaTepraa Jilsl CEJICKLINN.

[Tonyuenue MOJIATUTOUAOB. BrayTtpuBugoBas rUOpUAA3aLIHSL.
Bnu3kopoaCcTBEHHOE — CKpelmMBaHWe, WM MHOpuamHr.  HepoactBeHHOE
CKPEIMBAHUE, WM ayTOPUAMHI. ['€eTepo3uc W ero npuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuun. OtnanénHas ruOpuamsaunus. [Ipeomonenue Oecrioaus
MEXBUAOBBIX THOPUAOB. JOCTH)KEHUS CENEKIMN PACTEHUIA U )KUBOTHBIX. « 3eéHast
PeBoNIOYUS».

CoxpaHEHHE U U3YUYEHUE TEHETUUYECKUX PECYPCOB KYJBTYPHBIX PACTEHUN W
UX JIMKMX pOAMYEeH i CO3JaHMsl  HOBBIX COPTOB M THOPHIOB
CENIbCKOXO3SIMCTBEHHBIX  KYJIBTYDP. [3yyenue, coxpanenue U  YNpaeieHue
2eHEMUYECKUMU PECYPCAMU CeNbCKOXO3ANUCMBEHHBIX U NPOMBICAOGLIX HCUGOMHBIX
8 YeJIsX YIYyduLeHus CYuecmeyiomyux u Co30anUs HO8bLX NOPOO, JIUHUT U KPOCCO8, 8
MoM yucie ¢ NpUMeHeHueMm COBPEMEHHbIX MemOo008 HAYYHLIX UCCIe008dHUI],
nepeoosrix uoeti U NepCneKmuEHbIX MexHoN02Ul.

JleMmoHCTpanun

IToprperer: H. U. Basumos, M. B. Muuypun, 1. JI. Kapneuenko, I1. I1.
Jlykesanenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

TaGnmuupl 1 cxembl: «LIEHTPBI MPOMCXOKACHUS 1 MHOTOOOpa3Hsl KyJbTYPHBIX
pacTeHmiiy, «3aKOH TOMOJIOTMYECKHAX PSIOB B HACIEACTBEHHOW HM3MEHUYMBOCTHY,
«Metoapl cenexkummy, «OTnanénHnas rudpuansanusy, « MyTtareHesy.

JlaboparopHast paGora «3y4eHne COPTOB KYJIBTYPHBIX PACTEHUH U MOPOJI
JOMAILTHAX YKUBOTHBIX).

JlaGopaTopHnasi padora «3yueHre METOAOB CEJICKIIMA PACTCHHINY .

IIpakTu4yeckas padora «IIpuBuBKa pacTeHuiny.

IKekypeust «OCHOBHBIE METOABI M JOCTHIKCHUS CENEKUHMHA PACTEHUH U
YKUBOTHBIX (Ha CEJNIEKIMOHHYHO CTaHLIO, TUIEMEHHYHO bepmy,
COPTOMCHBITATENBHBIA YYAaCTOK, B TEIUIMYHOE XO3AHCTBO, B JTA0OPATOPHIO
arpOYHUBEPCHUTETA WJIM HAYYHOTO LIEHTPA)Y.

Tema 16. BHOTEXHOJIOTHS U CHHTETHYECKasi OHOJIOTHS

OOBEKTHI, MCHONB3YEMBIE B OHOTEXHOJIOTHH, — KIETOYHBIE M TKAHEBBIC
KYJBTYPBIL, MUKPOOPraHUu3MBl, 170:¢ XAPaKTEPUCTHKA. TpaauuuroHHas
OMOTEXHOJIOTHS:  XJIEOOMEUEHUE, TMONYYEHHE KHCIIOMOJOYHBIX MPOAYKTOB,
BUHOJACHUE. MukpoOuosnornueckuii cuHTe3. OOBEKTB MHKPOOMOJOTHYECKHX
TEXHONOTHH. [Ipon3BOACTBO O€NKa, AMUHOKUCIIOT M BATAMHHOB.

Co3nanue TEXHONOTMii U UHCTPYMEHTOB LICJICHANPABICHHOTO U3MEHEHUS W
KOHCTPYHPOBAHUSL TEHOMOB C LICJIBIO MOJYYEHUS OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEPKALINX HE BCTPEYAKOIIMECS B TPUPOAC OMOCUHTETHUECKHE MyTH.



Krnerounas maxeHepus. MeToapl KyJabTYphl KJIETOK W TKAHCH PAcTCHHN W
KUBOTHBIX. KpnobOanku. Comarnueckas ruOpuau3anuss W COMATHUYECKHMN
sMOpuorene3. Hcmonb3oBaHWe TalIOWIOB B CENEKUMW PACTeHW. [lonyuenue
MOHOKJIOHAIbHBLX anmumeit. Ficnonszo8anue MOHOKIOHANbHBIX U NOJUKIOHAIbHBIX
anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOAOTBOPEHUE. PEKOHCTpYKIMs
SWLEKIIETOK W KJIOHWPOBAHUE >KUBOTHBIX. METON TPaHCIIAHTALMK SACP KIETOK.
Texnonocuu  0300posieHus, KYIbMUSUPOBANHUS. U MUKPOKIOHANbHO2O
PAZMHOICEHUSL CENbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsE M TE€HHas WH)KCHEpPHUs. VICKyCCTBEHHBIH CHUHTE3 I€HA W
KOHCTpyupoBanue pekomOuHaHTHbIX IHK. Cozoanue mpanceennvix opeanuszmos.
JIOCTW>KEHHsST W TEPCHEKTUBBI  XPOMOCOMHOW M T'€HHOH  HMHXKEHEPHH.
OKOJIOrMYECKHE U ITHYECKHAE TPOOJIEMbBI TEHHOW WHKEHEPUH.

Memunmnckue onorexHosiorud. [loctrenomuas nudpopas meaununa. [1P-
AUAarHocThkKa. MeTaOONOMHBIA aHaNW3, TEHOLICHTPUYECKHWNA aHaIM3 MpoTeoMa
YeNIOBEKa Uil OLEHKM COCTOSIHUSL €ro 3J0POBbs. MCMONBb30BaHHWE CTBOJIOBBIX
kneTok. TapretHas Tepanust paka. 3D-OMOMHXEHEpUst Ui pa3pabOTKh
(yHIAMEHTAIBHBIX OCHOB MEJWLMHCKHAX TEXHOJIOTHHA, CO3JaHMsI KOMIUICKCHBIX
TKAHEH COYETAHMEM TEXHOJIOTMH TPEXMEPHOTO OMONPHUHTHUHTA M cKapOJIIMHTa
JUTS PELICHUS 3374 EPCOHAITM3UPOBAHHON MEIUIINHBI.

Co3naHre BEKTOPHBIX BaKLWH C LEIBIO 00eCneYeHHss KOMOWHWPOBAHHOMN
3ammTel 0T BOo3Oyaurteneid OPBH, ycTaHOBIIEHHME MOJICKYISPHBIX MEXaHW3MOB
¢ynkuronupoBanus PHK-coaepskammx BUPYCOB, BBI3BIBAOIIMX OCOO0 OMACHBIE
3a00JICBaHUS YEITOBEKA U )KUBOTHBIX.

JleMoHCTpanun

TaGnmuupl 1 cxembl: «Cnoap30BaHUE MUKPOOPraHU3MOB B MPOMBIIIJIEHHOM
NPOU3BOACTBEY, «KileTouHast nHKeHEepUs, «I eHHAs MHKEHEPHSD .

JlaboparopHasi padora «3yueHue 00bEKTOB OMOTEXHOIOT U,

IIpakTnyeckas padora «IlonyuyeHrne MOTOYHOKHUCITBIX TPOAYKTOBY.

Jkckypenst  «buotexHonorus — BakHEHIIas NPOM3BOAMTENBHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE TPOU3BOICTBO ).



HHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BNOJIOT'MN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHUS
OoOy4aroUMMHUCS TPOrpaMM  CPEIHEro o01ero o0pa3oBaHUs. JUYHOCTHEIE,
METANPEAMETHBIE U TTPEAMETHBIE.

B cTpykType NMYHOCTHBIX PE3yJABTATOB OCBOCHHS MPOrPAMMBI 1O OMOJIOTHA
BBIJICTICHBI CIEAYIOIUE COCTABJISIOIINE. OCO3HAHWE OOYYAOIMMUCS POCCHHCKOMN
IPAKAAHCKON UIEHTUYHOCTA — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTENIBHOCTH
U CaMOONPEACICHUI0, Haiuyue momueayuu K  OOYUYCHHUIO  OWOJIOTHH,
yeaenanpaesiennoe pazeumue BHYTPEHHUX YOEKICHWH JIMYHOCTH HA OCHOBE
KJIFOYEBBIX LEHHOCTEH M MCTOPUYECKUX TPAAWLMH PA3BUTHS OHMOJIOTHYECKOTO
3HAHUSL, 2OMOBHOCHb U CNOCOOHOCMb 00YUYarOIUXCsl PYKOBOACTBOBATLCS B CBOCH
JEATENBHOCTA LIEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMM, TIPUCYIIMMH CHUCTEME
OMOJNIOrMYECKOTO  OOPa30BaHUS, HAIUYUe  NPABOCO3HAHUS  DKOJOTUUYECKON
KYJIBTYPBI, CNOCOOHOCIMU CMAGUMb TSN U CTPOUTD YKU3HECHHBIC TJIaHbI.

JIMYHOCTHBIE PE3yNbTAThl OCBOCHHS MPOrpaMMbl IO OMOJIOTUM JTOCTHTAKOTCS
B CIWHCTBE Y4E€OHOM M BOCHMUTATENILHON MJEATEILHOCTH B COOTBETCTBHM C
TPAJIULIUOHHBIMU POCCUHCKAMH COLMOKYIBTYPHBIMHA, HCTOPUUYECKUMH U TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSMHU, MPUHATBIMU B OOILIECTBE MPABWJIAMH U HOpPMaMu
NOBEICHUS W CHOCOOCTBYIOT TMpOILECCaM CaMOIO3HAHUS, CaMOBOCIUTAHUS W
CaMOPA3BUTHS, PA3BUTUS BHYTPEHHEH NO3MLUMU JIMYHOCTH, MATPUOTH3MA H
VBOKEHUS K 3aKOHY W MPABONOPSAKY, YEITOBEKY TPYyJa M CTapIIEMYy IMOKOJICHUIO,
B3AMMHOIO YB@OXKEHUS, OEPEKHOTO OTHOWICHUS K KYyJbTYPHOMY HACICAMIO W
TPAAMLMIM MHOTOHALMOHAJIBHOTO Hapoaa Poccuiickoit denepauuu, npupoae u
OKPY KaroIIeh Cpeae.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUs yueOHOro mnpeamera «buonorusy
JOJKHBI OTPaXKaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAKOIMIMXCSl PYKOBOJACTBOBATHCS
Cc()OPMUPOBAHHOW BHYTPEHHEH TMMO3MLIMEHR JIMYHOCTH, CUCTEMON LIEHHOCTHBIX
OpUEHTALMMA, TMO3WTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIMX
TPAIMLIMOHHBIM LEHHOCTSM POCCUHCKOTO OOLIECTBA, PACIIMPEHUE >KU3HEHHOTO
OMBITA U ONBITA JACIATEIHOCTH B MPOLIECCE PEATM3ALMU OCHOBHBIX HAIPABICHUM
BOCIIUTATENBHOM EATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskIaHCKOTO BOCTIMTAHUSI:

c(OPMUPOBAHHOCTh IPAKIAHCKOHN MO3ALMAK 00YYAFOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 OOIECTRA,

OCO3HAHUE CBOMX KOHCTHTYLIMOHHBIX NPaB M OO0SI3aHHOCTEH, YBAKEHUE
3aKOHA U MPaBONOPSIIKA,



TOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TIPU CO3IAHHUH
YUEOHBIX MPOCKTOB, PEIICHUM YUYEOHBIX W MO3HABATEIBHBIX 3a7a4, BBIMOJIHCHUN
OMOJIOTMYECKUX KCTIEPUMEHTOB,

CHOCOOHOCTh  OMPEACTATh COOCTBCHHYI) TMMO3UIMI0 1O OTHOIICHHIO K
SIBJIEHUSIM COBPEMEHHOM YKU3HU U OOBICHITH €€,

YMECHHE YYHMTHIBATH B CBOMX JCHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3AMMOJCHCTBHS JIIOAEH ¢ pa3HbIMU YOCKICHUSMH, KYJIbTYPHBIMH LEHHOCTIMH U
COLIMAIIBHBIM TOJIOKEHUEM

TOTOBHOCTb K COTPYAHMYECTBY B MPOLECCE COBMECTHOIO BBITOJIHEHUS
y4€OHBIX, TO3HABATEIBHBIX W HCCIENOBATENIbCKUX 33/a4, YBAKUTEIBHOIO
OTHOIICHUST K MHEHHMIO ONMOHEHTOB TMpPH OOCYXICHWW CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COAEPKAHUS,

TOTOBHOCTBb K TYMAHMTAPHON U BOJIOHTEPCKON IEATEIBHOCTH,

2) IaTPHOTHYECKOT0 BOCIIUTAHHUS

c(hOPMHUPOBAHHOCTh POCCUICKOM TPAKIAHCKON UAECHTUYHOCTH,
NaTPUOTHA3MA, YBLKEHHUS K CBOEMY HAPOJy, YYBCTBA OTBETCTBEHHOCTH MEPEN
PonuHoit, ropmocti 3a cBOW Kpai, CBOXO PoauHy, CBOW SA3BIK M KYJIBTYDY,
MPOLLUJIOE M HACTOSIIIEE MHOTOHALMOHATIBHOTO Hapoaa Pocenu;

LIEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIIECIUIO U MAMITHUKAM MPUPOJBI,
JNOCTW)KEHUSAM Poccnu B HayKe, MCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE;

CHOCOOHOCTh OLEHUBATh BKJIAA POCCUHCKMX YYEHBIX B CTAHOBICHUE W
pa3BuTHE OWOJIOTMH, TOHMMAHWs 3HAYEHWs OWOJIOTMA B MO3HAHWM 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO OOIIECTRA,

ujchHas yOeKIEHHOCTh, TOTOBHOCTh K CIY>KEHWIO M 3amute OredecTsa,
OTBETCTBEHHOCTH 34 €0 CYAbOY;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

OCO3HAHUE TYXOBHBIX [IEHHOCTEN POCCHIICKOI0 HApOIa,

c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OLICHWBATh CHUTYALIMI0 W NPHUHAMATH OCO3HAHHBIE PELICHUS,
OPUEHTHUPYSICh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,

OCO3HAHUE JINYHOTO BKJIAJA B MOCTPOEHUE YCTOMUMBOrO Oy AyILETO;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POAMTEISAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPHHATHS LEHHOCTEW CEMEHHON JKU3HM B COOTBETCTBUH C
TpaguiMsaMHu Hapo1oB Poccun;

4) 3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETHYECKOE OTHOLIEHUE K MHUPY, BKJIKOYAs 3CTETHKY ObITA, HAYYHOTO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPYAa, OOMIECTBCHHBIX OTHOIICHHUIA;

MMOHUMAHUE SMOLMOHATIBHOTO BO3ACHCTBUS YKUBOM IPUPOAIBI U €€ [ICHHOCTH,



TOTOBHOCTh K CaMOBBIPQKCHHIO B PA3HBIX BHJAX HCKYCCTBA, CTPEMIICHHE
NPOSBIIATE KAYECTBA TBOPUECKOH JINYHOCTH,

S) ¢dusuveckoro BocnuTaHHs, (POPMHPOBAHUS KYJbTYPbI 310POBbSI H
IMOLHMOHAIBHOTO 0JIArONOJYYHs:

MOHUMAHWE W peanusanus 370pOBOTO W 0Oe30MacHOro oOpasa >KU3HH
(310pOBOE  TUTaHWE, COOMIOJCHUE TUTMCHMYECKHX TPaBWJI W HOPM,
cOATaHCUPOBAHHBIA PEKUM  3aHATHA W OTObIXa, peryjspHas Quanyeckas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOIO OTHOLIEHUS K
COOCTBEHHOMY (PU3NUYECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHAMAHWE ILEHHOCTH TPaBWJ WHAWBHAYAJBHOTO M KOJUIEKTHBHOIO
0€30MacHOro MOBEACHUS B CUTYALUX, YTPOXKAIOUINX 3J0POBBIO U SKH3HH JIFOJIEH;

OCO3HAHUE MOCJEACTBUNA U HEMPUATUS BPEIHBIX MPUBBIYECK (YyHNOTPEONEHUS
AJIKOTOJ1s, HAPKOTHKOB, KYPEHHS ),

6) TPy10BOT0 BOCIMTAHUSL:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MAaCTEPCTBA, TPYAOIO0HE,

FOTOBHOCTH K AKTHBHOW AEATENBHOCTA TEXHOJIOTMYECKON M COLMAIBHON
HAMPABJIEHHOCTH, CMIOCOOHOCTh MHULMUPOBATH, MJIAHUPOBATE U CAMOCTOSTEIIBHO
BBITIOJHATH TAKYIO JESATEIbHOCT;

UHTEPEC K PA3MUHBIM chepaM Mpo(PecCHOHAIBHOM NEATENBHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOpP Oyaymied mnpodeccnn W peaiu30BBIBATH
COOCTBEHHBIC KM3HEHHBIC TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHWID W CcaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEW KU3HH,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LEJNECO00PA3HOEC OTHOUICHHE K NPHPOJAE KAK HCTOYHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHMS,

NOBBILICHUE YPOBHS SKOJIOTMYECKOH KYJBTYpPbl: MPUOOPETEHUE OIbITa
IUIAHAPOBAHKUS TMOCTYNKOB M OLICHKM WX BO3MOXKHBIX TMOCJIEACTBUN ISt
OKPY>KarOIEN CPEIBI,

OCO3HaHUE TMOOAIBHOTO XapaKTepa 3KOJOTMYECKUX MPOOJIEM M MyTed Mx
peLeHus;

CHOCOOHOCTh MCMOJB30BaTh MNPHOOPETAEMbIE MPU H3YUYCHHH OWOJIOTHH
3HAHWST W YMEHUS TPUA PEIICHWM NTPOOJEM, CBA3aHHBIX C PALMOHATBHBIM
NPUPOAOINOIb30BaHAEM  (COONIIOICHUE  TPaBWJl  TMOBEACHHWS B MPUPOJIE,
HANPABJICHHBIX HA COXPAHCHHE PABHOBECHS B JSKOCUCTEMAX, OXPaHy BHJIOB,
AKOCUCTEM, OMOCHEPHI);

AKTUBHOE HENPUATHE JEUCTBUNA, NPUHOCAIIMX BpPed  OKPYKAFOLIEH
OPUPOIHOM Cpele, YMEHHE MPOTHO3WPOBATh HEOJArOMPHUATHBIE 3KOJIOTHYECKUE
NOCTIEACTBHS MPEANPUHUMACMBIX IEHCTBUI U MPEAOTBPALLATD HX;



HAIAYUE PA3BUTOTO SKOJIOTMYECKOrO MBILIUIEHUS, SKOJIOTMYECKON KYJIbTYPHI,
OTbITA JESATEIIBHOCTH 3KOJIOTMYECKOH HANPaBJIEHHOCTH, YMEHHS
PYKOBOJCTBOBATbECI MUMH B ITO3HABATEIBHOW, KOMMYHMKATUBHOW M COLMAIBLHOMN
NPAKTUKE, TOTOBHOCTH K YYACTHIO B MPAKTUYECCKON ACATEIBHOCTH SKOJIOTHUYECKON
HAMPABJICHHOCTH,

8) neHHOCTH HAYYHOI O IO3HAHMS:

c()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO PA3BUTHS HAYKW M OOLIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA AMAJIOTE
KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJMKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOW M YMTATENIBCKOW KYJBTYPhl KaK CPEICTBa
B3aMMOJCHCTBHS MEXKIY JTFOAbMH U MO3HAHUS MUPA,

MOHUMAHUE crneuupuKkn OUOJIOTUM KaK HAyKd, OCO3HaHUs €€ pPoju B
(OpPMUPOBAHMHU PALMOHATBHOIO HAYYHOIO MBILLIEHHS, CO3[aHWU LEIOCTHOTO
OPEICTABICHUS 00 OKPYXAroUIeM MHUPE KaKk O €IUHCTBE NPHUPOJbI, YEJIOBEKA U
oOuiecTBa, B MO3HAHWUM NPHPOJIHBIX 3aKOHOMEPHOCTEH M PEUICHHH MpoOaeM
COXPAHEHUSI TPUPOJTHOTO PABHOBECHS,

yOEXKAEHHOCTh B 3HAYMMOCTH OWOJIOTHM JJIsi COBPEMEHHOH LIMBHJIM3ALNN:
00ECTIEYCHUsT HOBOTO YPOBHSI PA3BUTHsI MEAWLMHBI, CO3JAHUE MEPCICKTHUBHBIX
OMOTEXHOJIOTHIA, CIOCOOHBIX  PEIIATh  PECYPCHbIE  MPOOJEMBI  Pa3BUTUS
YeJIOBEYECTBA, TTOUCKA MyTEH BBIXOAA U3 MIOOATBHBIX KOJOTUYECKUX MPOOIIEM U
oOecrieueHUsT  MepexoJa K  YCTOMUMBOMY — Pa3BHTHIO,  PAlMOHAIBHOMY
WCIOJb30BAHUIO MPHUPOJHBIX PECYPCOB W (POPMHPOBAHMIO HOBBIX CTAHIAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TOJNYYEHUM OHMOJOTMYECKHX 3HAHWH B LEAX
NOBBILICHHST OOWICH KyJBTYPBl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, Kak
COCTaBHOM 4acTh (PYHKIMOHATIBHOW T'PaMOTHOCTH OOydaromuxcs, (GopMUPYyEMOid
P U3YUYECHUH OMOJIOTHH,

NOHMMAHWE CYIIHOCTH METOJOB MO3HAHMS, UCHOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTM WCIOJIb30BaTh MOJYYacMble 3HAHWS JJIs aHauu3a W
OOBSICHEHMSI SIBIEHUI OKPYKAIOLIET0 MUPA M MPOUCXOAAIIMX B HEM U3MCHEHUH,
YMEHHE JenaTb OOOCHOBAHHBIE 3aKIKOYCHHS HA OCHOBE HAyYHbIX ()AKTOB W
UMEIOIIMXCS JAHHBIX C LENTBIO MOTYYEHHs JOCTOBEPHBIX BBIBOJIOB,

CHOCOOHOCTh CaMOCTOSITENIBHO HMCHOJIb30BAaTh OWOJIOTUYECKUE 3HAHMS JIs
peteHust npoOJIEM B pealbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAHUE LEHHOCTH HAYYHOW JAEATETBbHOCTH, TOTOBHOCTH OCYIICCTBIISATH
NPOEKTHYIO M HCCIIEAOBATENBCKYIO NEATENBHOCTD WHANBHYAJIbHO U B TPYIIIIE,

TOTOBHOCTb M CHOCOOHOCTh K  HEMPEPBIBHOMY  OOpa30BaHUID |
caM000pa30BaHUIO, K AKTMBHOMY MOJYYEHUK) HOBBIX 3HAHWA MO OWOJIOTHM B
COOTBETCTBUM C YKU3HEHHBIMHA MOTPEOHOCTAMMU.



METAIPEIAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE Pe3yJIbTaThl OCBOEHUST yueOHOro mpeamera «buonmorusy
BKIIFOYAKOT. 3HAUYMMbIE i1 (OPMUPOBAHUS MHUPOBO33PEHHS O0YyYaArOIMXCS
MEXIACUMIUTMHAPHBIE (MEKIPEAMETHbIE) OOUICHAYYHBIE TIOHATHUS, OTPaXKAFOLIUE
LEJIOCTHOCTh HAYYHOH KapTUHBI MUpPa W COCUU(PHUKY METOOOB IMO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBCHHBIX HAayKax (BEIICCTBO, SHEPIHS, SIBICHHE, MPOLECC,
CUCTEMA, HAYUYHBIA (PAKT, MPUHLIMI, TMNOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCNenoBaHue,  HAOMIOACHWE, M3MEPEHHME,  OKCIEPUMEHT MW JIPYIHe);
YHUBEPCATIbHBIC y4eOHBIC JEHCTBUS (MO3HABATENbHBIC, KOMMYHUKATHUBHBIC,

PETYJIATUBHBIC), 00ecneYnBaroOIIne (opmupoBanue (YHKLIMOHATIBHOM
IPaMOTHOCTH M COLMAIBHOH KOMIETEHIMM O0y4Yarommxcs, CIOCOOHOCTh
o0yyJarommxcst UCTOJIB30BATh OCBOCHHBIC MEXK M CUUIUTAHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHHMS W YHUBEPCAbHbIE y4YeOHBIE JCHCTBUS B
[TO3HABATEIILHON W COLIMAILHON IIPAKTHUKE.

B pesynpratre wm3yyeHWss OMOIOTMM HA YPOBHE CpEeIHEro o0miero
oOpazoBanust y oOywarouierocss OyayT cQOPMUPOBaHBI MO3HABATEJIBHBIC
YHUBEPCAJIbHBIE YUEOHBIC JCHCTBUS, KOMMYHUKATUBHbIC YHUBEPCAIbHBIEC YUEOHBIC
JNECUCTBUS, PETYJIATHBHBIE YHUBEPCAIbHBIE YYEOHBIE JECHCTBUS, COBMECTHAs
JESATEITbHOCTb.

MeTanpeaMeTHBIE PE3YNIbTATBl OCBOEHUS MPOTrpamMMbl CPEIHErO OOMIEro
00pa3oBaHMsl TOJDKHBI OTPAXKATH:

OBiageHue  YHHBEPCAJbHBIMH  Y4eOHBIMH M03HABATEJIbHBIMH
JAECTBHAMM:

1) 0a30BbI€ JJOTHYECKHE ACHCTBHS:

CaMOCTOSTENbHO  (OPMYJIMPOBaTh M AKTyaIM3UPOBaTh  MPOOJEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

WCIOJb30BaTh MPU OCBOCHWM 3HAHWI NPHEMBI JOTUYECKOTO MBILIICHHS
(aHanmM3a, CUHTE3a, CPABHEHUS, Ki1accu (pukanmm, 0000IIEHNS ), PACKPbIBATh CMBICT
OMOJIOTMYECKUX MOHATHI (BBIACIATh UX XAPAKTEPHBIE MPU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMU MOHSATHUIIMH );

ONPEACTATh LENH JACATEIBHOCTH, 3aJaBas MApaMETPbl W KPUTEPHH HX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThl ACITETBHOCTH C TIOCTABJICHHBIMU LICIISIMU,

UCIOJIb30BaTh OMOJOTHYECKHAE OHITHS JUIsl OOBICHEHUsT (DAKTOB W SIBJICHUMN
>KABOM NIPUPOLBI;

CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIAYKTHBHBIE, ACHYKTUBHBIC, IIO
AQHAJIOTWM), BBIABIATH 3aKOHOMEPHOCTH M MPOTHBOPEYMS B PacCMaTpUBAEMBIX
SBJICHUSX, (POPMYJIMPOBATE BHIBOIBI M 3AKITHOUYCHMUS,

OPUMEHATh  CXEMHO-MOJCIBHBIE  CPEACTBA  JJIsl  NPEIACTABIICHUS
CYLICCTBEHHBIX CBS3CH M OTHOLICHHWN B U3y4acMbIX OMOJIOrMUYECKHX OOBEKTax, a



TAK)KE  NPOTHUBOPEYMI  Pa3HOr0  poJAa,  BBISBICHHBIX B Pa3jIMYHBIX
WH(OPMALMOHHBIX UCTOYHUKAX;

pa3padaTeiBaTh MJaH PEIICHUS MPOOTEMBI ¢ YYETOM aHAIM3a WUMEIOIMXCS
MaTepUATBHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B ACATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIIBTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCTEACTBUAN ACITETbHOCTH,

KOOPAVMHHUPOBaTh M BBIMOJMHATH PAbOTy B YCIOBHSIX  PEATBHOIO,
BUPTYAIBHOTO 1 KOMOMHAPOBAHHOTO B3aUMO/JICHCTBHS,

Pa3BUBATH KPEATHBHOE MBILICHAE MTPH PELICHUM KU3HEHHBIX MPOOJIEM.

2) 0a30BbIC HCCJICI0BATEILCKHE ICTICTBHS:

BJIQ/ICTh HABBIKAMHU YYEOHO-HCCIIEN0BATENBCKONW H MPOCKTHON NEATEIBHOCTH,
HABBIKAMHM  paspellicHust MpoOnaeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETEHOMY TTOMCKY METOJIOB PELICHHSI MPAKTUYECKUX 33144, MPUMEHCHUTO
PA3IMYHBIX METOJOB MO3HAHUS,

UCMOJb30BaTh PA3JM4YHbIC BUABl JEATEIIBHOCTH MO TMOJYYEHHIOD HOBOIO
3HAHWS, €r0 WHTEPNPETAlMK, MPEOoOPA30BAHUID W NPHUMECHCHHUIO B YUYEOHBIX
CUTYyalUsIX, B TOM YUCIIE TPH CO3JaHUH YYEOHBIX U COLMAIIBHBIX TPOEKTOB;

(opMUPOBaTh HAYYHBINA THUN MBILIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHCH,
KJIFOYEBBIMH MOHATHSIMHU U METOIAMMU,

CTaBUTh W (HOPMyJIHpPOBaTh COOCTBEHHBIC 3aJaud B 0OPa30BATEIBHOMN
JESATEILHOCTH W >KU3HEHHBIX CUTYALUSX;

BBISIBJISITH MPUYAHHO-CJICACTBEHHBIE CBSI3M W AKTyaJIM3MPOBaTh 3a4ady,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHUS, HAXOAWTh ApPryMEHThl IS J0KA3aTeNbCTBA
CBOMX YTBEPKICHWH, 3a1aBaTh MApaMETPhl U KPUTEPUN PEILEHUS,

AQHAJIM3APOBATh MOJYYCHHBIE B XOJEC PCEIICHUS 3aauyd  Pe3yJIbTarhl,
KPUTHYECKH OLICHUBATh WX JTOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CHTYALMsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT,

OCYILECTBIIATh LEJICHAMPABJICHHBII MOUCK MEPEHOCAa CPEACTB M CIOCOOOB
JEHCTBUS B MPO(ECCHOHAIIBHYIO CPENY;

YMETh MEPEHOCUTh 3HAHWS B TMO3HABATEIIBHYI0 M MPAKTHYECKYHO 00nacTv
YKU3HEEATEIIBHOCTH,

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX TPEIAMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIE MJICH, MPEUIaraTb OPUTMHAIBHBIE MOAXOABl M PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a49H, TOMYCKAIOIINE alTbTCPHATUBHBIC PEILICHUS.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHHKAX HHPOPMALMK (TEKCTE Y4eOHOrOo
nocoOusi, HAY4YHO-NOMYJISIPHOM —JIMTEparype, OMOJOTMYECKUX CIIOBApIX U
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax MaHHbBIX, B WHTEpHETE), aHAIM3HPOBATh



WH(OPMALMIO PA3IMYHBIX BUJOB U (POPM NPEACTABICHUS, KPUTUUYECKH OLEHUBATH
€€ TOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTE;

(opMyUpoBaTh 3a0POChl U MPUMEHATh PA3TUYHBIE METOMAbI MPH MOUCKE W
otOope OMosIornuecKkoi nHMOpMaIi, HEOOXOUMOM ISl BBITOJIHEHUS YYEOHBIX
3ajay;

npuoOpeETaTh ONBIT MCHOJB30BaHUS HMH(MOPMALMOHHO-KOMMYHUKATABHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY AKTUBHOTO MCHOJB30BaHUS PA3IMYHBIX
NOUCKOBBIX CUCTEM;

CaMOCTOSITETLHO ~ BBIOMPATh  ONTUMAIBbHYIO  (OPMY  MPEACTABIICHUS
Ounonornueckoi nHGopMaru (Cxembl, TpaQuKh, AMArpaMMbl, TAOIHIIBI, PUCYHKA
U Ipyroe),

WCIOJb30BaTh HAYYHBIA SI3bIK B KayeCTBE CpeACTBA mnpu  padoTe ¢
Ononornueckoii mH(pOpPMaUMEH: TNPUMEHATH XHUMHUYECKHE, (PHU3MYECKHE W
MaTeMaTHYECKAE 3HAKH W CUMBOJIBI, (popMysibl, aOOpeBHATYPY, HOMEHKIATYPY,
UCIOJB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HArJSAHOCTH,

BJIQJCTh  HABBIKAMM  PAClO3HABAHWS W 3allUThl  HWH(pOpPMALMH,
WH(OPMaMOHHOH 0€30MaCHOCTH JTUYHOCTH.

OgyageHne YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH AeHCTBUSIMU:

1) oOienue:

OCYILECTBIIATH KOMMYHUKALIMKA BO BCEX c(hepax KU3HU, AKTUBHO yYaCTBOBAThH
B JIMAJIOTE WM JUCKYCCHH MO CYIIECTBY OOCY)KIAEMOW TeMbl (YMEHHE 33/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXXACHHS OTHOCHUTEIBHO BBINOJHEHHUS MpPEIaracMon
3a/1a4M, YYUTHIBATH UHTEPECHl U COMNIACOBAHHOCTh MO3MIMIA APYTUX YYACTHUKOB
JMAJIora WA JUCKYCCHH ),

pacro3HaBaTh HEBEPOATbHBIE CPEACTBA OOLICHMS, TMOHUMAaTh 3HAYCHHE
COLMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(PIMKTHBIX CUTYallWH,
YMETh CMATYaTh KOH(PIUKTHI U BECTH MEPETOBOPSI;

BJIQJICTh PA3JIMYHBIMU CHOCOOAMH OOIICHUS W B3aUMOJCHCTBUS, TOHUMAThH
HAMEPEHUS IPYTUX JIFOACH, MPOSBIIATH YBAKUTEIBHOE OTHOLIEHUE K COOECETHUKY
U B KOPPEKTHOU (popMe popMynrpoBaTh CBOU BO3PAKECHUS,

PA3BEPHYTO W JIOTMYHO M3JaraTh CBOK) TOYKY 3PEHHUS C MCHOJb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasi AeSITeIbHOCTD:

NOHAMATh W HCIOJIB30BATh MPEUMYIICCTBA KOMAaHAHOW M WHIMBUIYaIbHON
pabOThI MPH PENIEHUN OMOJIOTUUYECKON MPOOIEMBI, 000CHOBBIBATH HEOOXOIUMOCTh
OPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJCHCTBUS NPU PELIIEHUH YUeOHOM 3a1a4W;

BbIOMpATh TEMATWKy W METOJbl COBMECTHBIX ACHCTBHIA C y4€TOM OOHMX
WHTEPECOB M BOBMOXKHOCTEHN KAKIOTO YeHA KOJUICKTHBA,



[PUHUMATh L€  COBMECTHOW  AEATENHOCTH, OPraHU30BbIBATH |
KOOPAMHHUPOBATH JEUCTBUA 110 €€ MOCTHKEHUIO. COCTaBIATH IUIAH ACHCTBHM,
pacnpeaenaTh pojii ¢ Y4YETOM MHEHHHA YYaCTHHKOB, OOCY>KIaTh PE3YyJbTaThl
COBMECTHO# paboTHl,

OLICHMBATh KAa4eCTBO CBOErO BKJIAJa WM KAKAONO Y4YaCTHUKA KOMAaHIbl B
OOLIMiA pe3yapTar Mo pa3padoTaHHBIM KPUTEPHSIM,

npeuiarartb HOBBIE TIPOEKTHI, OLEHHMBATh HACH C TMO3ULUA HOBU3HHBI,
OPUTMHAJIBHOCTH, NMPAKTHYECKONW 3HAYUMOCTH,

OCYILECTBJIATE TMO3UTUBHOE CTPATErHYECKOE TOBEACHUE B Pa3IUYHBIX
CUTYaLUsIX, MPOSIBIISATE TBOPYECTBO U BOOOPAKEHUE, ObITh MHULUATHBHBIM.

OBJ1aiecHHE YHHBEPCAJIBHBIMH PEryJISITHBHBIMH JCHCTBHSIMU:

1) camoopranusanus:

UCIOJb30BaTh OMOJIOTMYECKUE 3HAHWS JUIS BBIABICHUS MPOOJNIEM M HX
PELICHUS B )KU3HCHHBIX U YUCOHBIX CHTYALMSIX;

BbIOMpaTh HA OCHOBE OWOJIOTMYECKMX 3HAHWI LEJNEBBIE W CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBHUAX W MOCTYIIKAX IO OTHOLIEHHUIO K JKUBOM IMPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYIKAOIINX,

CaMOCTOSITENBHO OCYLIECTBIIATE MMO3HABATENBHYIO JIEATEIIBHOCTD, BBISABIATH
npoOIEMBI, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BATEIILHOMN
NEATENIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITETTBHO ~ COCTAaBJISITH [UIAH PEIIEHUST TPOOJIEMBI C  YUYETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAMOYTCHHIA,

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacIMpsITh paMKX yY4EOHOTO MTPEIMETA HA OCHOBE JIMYHBIX MTPEIMOYTEHUH;

JIeNIaTh OCO3HAHHBII BBIOOD, apryMEHTHUPOBATh €ro, Opark OTBETCTBEHHOCTH
3a peLICHHUE;

OLICHUBATb TPUOOPETEHHBIN OTIBIT,

cnoco0CTBOBATh (POPMUPOBAHUIO M TMPOSBICHUID [IMPOKOH JPYyAMLIIMHA B
pa3HBIX OOJACTSAX 3HAHWNA, TMOCTOSHHO TIOBBIIIATH CBOW OOpa3oBaTENbHBIA U
KYJIBTYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyalWsM, BHOCUTH KOPPEKTUBEI B JEATEIIBHOCT,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIENIAM;

BIQJICTh HABBIKAMM  [O3HABATENIBHOH  peduekcnn Kak  OCO3HAHWs
COBEPIIAEMBIX JEUCTBAA W MBICIUTENBHBIX MPOLECCOB, HMX PE3YJbTarOB M
OCHOBaHWi, UCMOIB30BaTh MPUEMBI PEQIICKCUM IJII OUEHKHA CUTYyallMH, BbIOOpA
BEPHOIO PELLICHHUS,

VMETHb OLICHUBATH PUCKH W CBOCBPEMEHHO NPUHUMATH PEIICHUS MO MUX
CHIDKEHHIO;



NPUHUMATh MOTHBBI W aQPTyMEHTBl APYIMX NPU AHAM3E PE3YJIbTATOB
NEATENBHOCTH,

3) npuHsiTHEe ce0s U APYTHX:

NPUHUAMATH Ce0sl, MTOHMMAs CBOM HEJOCTATKH M TOCTOMHCTBA,

NPUHUMATE MOTHBBI W aQPTyMEHTBl APYIMX NPU AHAM3E PE3YJIbTATOB
NEATENBHOCTH,

NPHU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKH;

Pa3BUBATH COCOOHOCTh MOHUMATh MUP C MO3ULHAXA APYTrOTO YETOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeaMeTHBIE peE3yJbTaThl OCBOCHUS COJEPKaHUS Y4YeOHOro mpeaMeTa
«buonorusy Ha yranyONEHHOM YPOBHE OPWUEHTHUPOBAaHBI Ha 00ECIECUEHUE
npopunbHOro  00y4yeHust — oOywaromuxcs  Ouosormd. OHM  BKJIHOYAKOT:
cnenrduueckue 1isi OMOJIOTHHA HAyYHbIE 3HAHUS, YMEHUS U CIOCOOBI ACHCTBHIA 1O
OCBOCHUIO, HHTEPNPETANMN U NPeoOPA30BAHUIO 3HAHWMA, BUABI ICATEIBHOCTH IO
MOJTYYCHUIO HOBBIX 3HAHWUW U MX NPUMEHEHUIO B PA3IMYHbBIX YYCOHBIX, 4 TAKKE B
pealIbHBIX KU3HCHHBIX cUTyanusix. [IpeameTHbie pe3ysbTaThl MPEACTaBIICHBI 110
rojam U3y4eHusl.

[IpeameTHBIE pe3ysbTaThl OCBOCHMS y4eOHOro npeamera «buonorus» B 10
Kacce NOIDKHBI OTPAKATh:

C()OPMUPOBAHHOCTh 3HAHWKA O MECT€ M pOAU OWOJIOTMM B CHUCTEME
€CTECTBEHHBIX HAyK, B ()OPMHPOBAHWU €CTECTBCHHO-HAYYHOW KapTUHBI MUpA, B
NO3HAHMHM  3aKOHOB NOPHUPOABI M PEIICHMHM  NOpoOJEM  PALMOHAIBHOTO
OPUPOIONOIB30BAHUS, O BKJIAJIE POCCUICKMX M 3apPYOCIKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH,

BJIAJCHUE CUCTEMOM  OWOJIOTMYECKUX 3HAHWH, KOTOpas  BKIJIKOYACT:
OCHOBOIOJArarIe OWOJIIOTHYECKAE TEPMHUHBI M TOHSATHS (JKW3Hb, KIIETKA,
OpraHmM3M, MeTadO0JIM3M, TOMEOCTa3, CaMOPETYJSLUsl, CaMOBOCIPOU3BEICHHUE,
HACJICICTBEHHOCTh, W3MEHUYMBOCTh, POCT M PA3BUTHE), OMOJIOTUYECKUE TEOPUHU
(knerounas teopus T. [lIBanna, M. [lIneiinena, P. BupxoBa, XpoMOCOMHast TEOpHs
HacieacTBeHHocTn T. Moprana), yuenus (H. WM. BaBunoBa — o0 ueHTpax
MHOTro0o0Opazuisi W MNPOMCXOKIAEHUS  KYJbTYPHBIX  PAcTeHWil),  3aKOHBI
(emmHOOOpa3Hsl MOTOMKOB NEPBOrO MOKOJEHWS, PACILCIJICHHS, YHCTOTHI TaMET,
HE3aBUCUMOTO HacienoBaHus [. MeHzaensda, TOMOJIOTHYECKUX pPAIOB B
HACJIEACTBEHHOMN N3MEHYUBOCTH H. . Basuiiosa), [IPAHLAIIBI
(KOMILJIEMEHTAPHOCTH ),

BJIQJICHAE OCHOBHBIMM METOJAMH HAyYHOTO TMO3HAHMS, HCIOJIB3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSX SKUBBIX OOBEKTOB (OMUCAHWE, W3MEPEHUE,
HAOJIIOICHUE, SKCIICPUMEHT);,



YMEHHUE BBIJCIATH CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCJE
Oaktepuii, TpuOOB, pACTCHUH, >KUBOTHBIX M YEJIOBEKA, CTPOEHMSI OPTaHOB U CUCTEM
OpPraHoB PACTEHW, J>KMBOTHBIX, YEJIOBEKA, MPOLECCOB >KU3HEACATEIILHOCTH,
IPOTEKAIOIIMX B OPraHM3Max PacTCHUM, KMBOTHBIX M YEJIOBEKa, OMOJIOTMYECKUX
IPOLECCOB. OOMEHA BEIIECTB (META0O0IM3M), MPEBPALLCHUSI SHEPTUH, OPOKECHHUS,
aBTOTPO(HOIr0 U reTepoTpoPHOrO TUIMOB MUTAHUS, (POTOCUHTE3A U XEMOCUHTE3A,
MHUTO3a, M€i03a, raMeTorene3a, sMOPUOreHe3a, NoCTIMOPUOHAILHOTO Pa3BUTHS,
Pa3MHOXKEHUS,  WHAMBUAYAJILHOTO  Pa3BUTUsl  OpraHuM3Ma  (OHTOrEHe3a),
B3aUMOJIEHCTBHS T€HOB, FETEPO3KCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTAHABJIMBATH B3aMMOCBS3M MEXKIY OpPraHOMJIAMM KJIETKH U HX
(GYHKUMSAMHU, CTPOCHUEM KIJIETOK pa3HbIX TKaHEH M MX (QYHKUUAMHU, MEKIY
OpraHaMM ¥ CHCTEMaMHM OPraHOB y PACTCHUM, >KMBOTHBIX M 4YEJIOBEKA M HX
(GYHKUIMSAMHU, MEKIY CHCTEMaMHM OpPraHoB M WX (YHKIMSIMH, MEXKIY >TarnaMu
oOMEHa BELIECTB, dTanaMu KJIECTOYHOTO 1MKJIA U KMU3HEHHBIX [IUKJIOB OPraHu3MOB,
ATanamMu 3MOPUOHAILHOTO PA3BHUTHS, TCHOTHIIOM H (PEHOTHIIOM, (PEHOTHUIIOM M
(dakTopamu cpeibl OOMTaHuS,

YMEHHUE BBISBJIATh OTIIMYUTEIbHBIE MPU3HAKKU KUBBIX CHCTEM, B TOM YKCIIE
pacTeHuid, 5)KUBOTHBIX U YETOBEKA;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OUOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl JI0KA3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CHCTEMATUUECKUX TPYII;

yYMEHHUE peuiarb OMOJIOTMUECKUE 3a1a4UM, BBISBIISITh MPUUUHHO-CIIEACTBEHHBIE
CBSI3U MEXKIY UCCIEAYEMbIMU OMOJIOTUUYECKUMHU MPOLIECCAMU U SIBJICHUSIMU, JIENATh
BBIBO/Ibl M TPOTHO3bI HA OCHOBAHWU MOJIyYEHHBIX PE3YJIbTATOB,;

YMEHHE BBIMOIHATE JIAOOPATOPHBIE M MPAKTHYECKHE PadOThI, COONIOAATH
npaBusia npu padoTe ¢ yueOHbIM 1 1a00paTOPHBIM 000PYT0BAHUEM,

YMEHUE BBIJBUTaTh THUMOTE3bl, MNPOBEPATH UX OSKCIEPUMEHTATLHBIMU
cpeacTBaMu, (GOPMYJIUPYS UENb HWCCICIOBAHUS, AHATM3UPOBATh MOJYUYECHHBIE
pe3yNbTaThl U A€7aTh BBIBObI;

YMEHUE Y4YacCTBOBATh B y4E€OHO-UCCIECNOBATEILCKON padoTe Mo OMOJIOTHH,
JKOJIOTUM M MEIUIIMHE, MPOBOAMMON Ha 0a3e MIKOJbHBIX HAYyYHBIX OOLIECTB, U
nyOIMYHO  TPEACTaBIATH  MOJIyYEHHBIE  PE3yJibTaThl  HA  YYCHHUUYECKHX
KOH(pEPEHIHUSX;

YMEHHUE OIICHUBATh STHUYECKUE ACHEKThl COBPEMEHHBIX HCCIECAOBAHUM B
obmactm  OwoNOTMHM W MEAWIMHBI  (KIIOHMPOBAHHWE,  MCKYCCTBEHHOE
OIUIOAOTBOPEHHE, HAMPABIEHHOE M3MEHEHHUE T€HOMA M CO3JaHUE TPAHCTEHHBIX
OPraHU3MOB);



YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayumieil mpodeccuoHanbHON
JEATENBHOCTA B 00NacTH OWOJIOTMH, MEAUIMHBI, OMOTEXHOJOTUM, BETCPUHAPHH,
CEJIbCKOr0 XO34HCTBA, MUIIEBON MPOMBILIIIEHHOCTH, YIAyOJIsITh MO3HABATEIIBHBIN
WHTEPEC, HAMPABJICHHBII HA OCO3HAHHBINA BBIOOP COOTBETCTBYIOLIEH MPOPECCUH U
OPOAODKEHUE  OMOJIOTMYECKOTO  00pa3oBaHUsl B OPraHM3alMsaX CPEIHETO
NPO(ECCUOHATIEHOTO U BBICIIET0 0OPa30BaHUSI.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4eOHOro npeameta «buonorus» B 11
Kiacce NOJDKHBI OTPAXKATH:

c()OPMUPOBAHHOCThL 3HAHWA O MECT€ W POIAM OUOJIOTHM B CHCTEME
€CTECTBCHHBIX HayK, B (POPMHpPOBAHMH COBPEMECHHOH €CTECTBEHHO-HAYUYHOMH
KapTUHBl MHpA, B MO3HAHWM 3aKOHOB NPHUPOJbI W PEIICHUM SKOJIOTHYECKHX
npoOJieM 4YEJNOBEYECTBA, A TAKXKE B PEIICHAM BONPOCOB PALMOHAIBHOIO
IPUPOIONOIB30BaHUS, U B (POPMUPOBAHMH LIECHHOCTHOTO OTHOLICHHS K TPHPO/IE,
OOLIECTBY, YENOBEKY, O BKIIAJEC POCCHUICKUX M 3apyOCHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH,

YMECHHE BJIAQACTh CHUCTEMONH OHMOJOIMYECKMX 3HAHWWA, KOTOpas BKIOYACT
ONpEACNECHUST W TOHMMAHME CYHIHOCTM OCHOBOMOJArarmux OHOJOTHYECKUX
TEPMHHOB M TMOHATWH (BHI, 3KocucTeMma, Omocdepa), OMOJOTHUYECKHE TEOPHUU
(3BONMrOLMOHHAs Teopust Y. JlapBuHA, CHHTETHYECKAs TEOPHS SBOJIFOLNH ), YUEHUS
(A. H. CeBepiioBa — 0 nyTsx W HanpasjieHHusX 3Boitonuu, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHeTdeckoro paBHoBecus J[x. Xapmu u B. BaiinOepra,
3apoapliieBoro cxonactea K. M. bspa), mpaBuna (muaumyma HO. JInOuxa,
AKOJIOTMYECKON MHUpamMuabl SHEPIUU), TMNOTe3bl (runore3a «mupa PHK» V.
['unGepra);

YMEHHE  BJQJCTh  OCHOBHBIMM  METOAAMHM  HAYYHOIO  MO3HAHMS,
UCIOJIb3YEMBIMA B OMOJIOTUYECKUX UCCIIETOBAHUAX KUBBIX OOBEKTOB U 3KOCUCTEM
(onucaHue, U3MepeHue, HaOMIOJACHHUE, DKCIIEPUMEHT), CIOCOOAMU BBISIBJICHUS W
OLICHKH aHTPOIMOTEHHBIX U3MEHEHUH B PUPO/IE,

YMECHHE BBIJICIATh CYLICCTBCHHBIE MMPU3HAKW. BHUJAOB, OMOrEOLEHO30B,
SKOCUCTEM M OMOCHEPBI, CTAOWIM3UPYIOIIETO, JBUXKYIIECTO W Pa3pPbhIBAIOIIETO
€CTECTBEHHOTO otOopa, AJIJIONIATPUYECKOTO " CUMMATPUUYECKOTO
BUI000pa30BaHusl, BIMSHUS JBWXKYIIUX CHJI BOJIFOLAN HA TEHO(OH MOMYJISALAH,
NPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpelie OOUTaHUSl, YEPENOBAHUS HATPABICHUI
3BOJIFOLIMA, KPYTOBOPOTA BEMIECTB M MOTOKA SHEPTUHU B 3KOCHCTEMAX;

YMCHHE YCTAaHABIIMBATh B3aUMOCBS3W MEXKAY NPOLECCAMH  SBOJIOLMH,
JABWOKYLIMMHM CHUJIAMH AHTPOIOT€HE3a, KOMIOHEHTAMHM PA3IUYHbIX JKOCHCTEM M
NPUCIIOCOOJICHASIMA K HUIM OPraHU3MOB,

YMECHHE  BBISIBIATH  OTJIMYMTENIbHBIE ~ MPU3HAKH  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie oOMTaHHs, aOMOTHYECKUX M OMOTUYECKHX



KOMIIOHEHTOB  DKOCHUCTEM, B3aMMOCBS3€ii  OpPraHu3MoB B  COOONIECTBAX,
AHTPONOTC€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEW MECTHOCTH,

YMEHHUE HCIOb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OUOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl I0KA3aTeNIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CHCTEMATUUECKUX TPYTI, B3aUMOCBS3H OPraHU3MOB M CPeAbl OOMTaHUS, €MHCTBA
YeJIOBEUECKMX pac, HEOOXOAMMOCTH COXPAHEHUS MHOrooOpasusi BUIOB U
AKOCHUCTEM KaK YCJIOBHUS COCYLIECTBOBAHUS MPUPOJIbI U YEJIOBEUECTBRA;

yYMEHHUE peuiarb OMOJIOTMUECKUE 3a1a4UH, BBISBIISITh MPUUUHHO-CIIEACTBEHHBIE
CBSI3U MEXKIY UCCIEAYEMbIMU OMOJIOTUUYECKAMHU MPOLIECCAMU U SBJICHUSMHU, JIENATh
BBIBO/Ibl M TPOTHO3bI HA OCHOBAHWY MOJIYYEHHBIX PE3YJIbTATOB,;

YMEHHE BBIMOIHATH JIAOOPATOPHBIE M MPAKTHUYECKHE PAOOTHI, COOMOAATH
npaBusia npu padoTe ¢ yueOHBbIM 1 1a00PaTOPHBIM 000PYI0BAHUEM,

YMEHUE BBIJBUTaTh THUMOTE3bl, MPOBEPATH HUX OSKCIEPUMEHTAILHBIMU
cpeacTBaMu, (GOPMYJIUPYS UENb HCCICNOBAHUS, AHATM3UPOBATH MOJYUYEHHBIE
pe3y/bTaThl U A€1aTh BBIBObI;

YMEHUE Y4YacCTBOBAaTh B y4€OHO-UCCIIENOBATEILCKON padoTe Mo OMOJIOTHH,
AKOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAYUYHBIX OOLIECTB, U
nyOIMYHO ~ TPEACTaBIATH  MOJIyUYEHHBIE  PE3yJIbTaThl  HA  YYCHHUUYECKHX
KOH(pEPEHIHUSX;

YMEHHUE OIICHUBAThH TMIIOTE3bl U TEOPUH O MPOUCXOXKACHUM KU3HU, YETIOBEKA
U YEJIOBEUYECKUX pac, O MPUUYMHAX, MOCJIEACTBUIX U CMOco0ax MpeAoTBpaLICHUS
rJ1I00aJIbHBIX U3MEHEHUI B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayuwieil mpodeccuoHambHOM
JESITENBHOCTHA B 00J1aCTU OMOJIOTHHU, SKOJIOTHH, TPUPOIONONB30BAHMS, MEUIIUHBL,
OMOTEXHOJIOTUHU, TICUXOJIOTUU, BETEPUHAPUM, CEIBbCKOTO XO3SCTBA, MULIEBOMN
NPOMBIIIJIEHHOCTH, YIIyOJSTh TO3HABATENbHBIM HMHTEpPEC, HAMpPaBJICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOLIEH  Tpodeccud M MPOJOKEHHUE
OMOIOrMYeCKOro 00pa30BaHusl B OpPraHU3alMiIX CPeIHEro MpodecCuoHaIbHOIO U
BBICIIETO 0Opa30BaHUsI.









