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NOACHUTEJIBHAS 3AIIUCKA

[Iporpamma mo ydebHomy mpenmery "buosorus" (mamee - Ouosiorusi) Ha
ypOBHE cpeaHero oOiero obpasoBanus papadoTaHa Ha ocHOoBe DenepaabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 o6pa3zoBanuu B Poccutickoit denepanmmy,
dI'oC COO, Konuenuuu mnpenofaBaHus ydyeOHOTo mpeamera «buonorus» u
OCHOBHBIX IOJIOKEHUH (heaepanbHON pabouell IporpaMMbl BOCITUTAHUSA.

Yuebusbiii npeamer «buonorus» yriayonéaHoro ypoBHs uzydenus (10-11
KJIACChl) SBJISIETCSL OJTHUM M3 KOMIIOHEHTOB MpeaMeTHON obnactu « EcTecTBeHHO -
HayuHble mnpeamerb». CormacHo mnonoxenusm DPI'OC COO mnpoduibHbIe
yueOHbIe TpeIMEeThl, U3y4aeMble Ha YIIyOJIEHHOM YpOBHE, SIBIAIOTCS CTIOCOOOM
nuddepennmanii  0OydeHuss Ha YpOBHE cpefHero oOiero oOpa3oBaHUs U
NpU3BaHbl 00ECTIEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM, CPEIHUM
001IMM, CpeaHUM PO (hEeCCUOHATBHBIM U BbICIIIUM 0Opa3zoBaHueM. B To ke BpeMs
KOKIbIH W3 OTUX Y4eOHBIX MPEIMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
NPUOPUTETHOE pEIleHHe 00pa30BaTENIbHBIX, BOCIMUTATEILHBIX M Pa3BUBAIOIINX
3a7a4, CBS3aHHBIX ¢ mpodopueHTanueld 00yJaromUXCs W CTUMYIUPOBAHHEM
UHTEepeca K KOHKPETHOW 00JacTH HAyYHOT'O 3HAHMS, CBSA3aHHOTO C OMOJIOTHEH,
MEIUIIMHOM, SKOJIOTUEH, ICUXOJIOTUEH, CTIOPTOM I BOCHHBIM JIEJIOM.

[Iporpamma o ydeOHOMY mnpeaMery "buosorus" maér mpencTaBieHHUE O
e M 3aa4ax u3ydeHus ydeOHoro mpenmera «buomnorus» Ha yriayOnéHHOM
YpOBHE, oTIpeielisieT 00s3aTeNlbHOE (MHBAPHUAHTHOE) MPEIMETHOE COIepKaHUE, €ro
CTPYKTYpUPOBaHHE TIO pa3zielaM H TeMaM, pachpeleleHle TI0 Kiaccam,
PEKOMEHJIYeT IOCIeI0BATeIbHOCTh HM3YYEHHS y4eOHOro marepuaiga ¢ y4éTom
MEKIIPEIMETHBIX W BHYTPHUIPEIAMETHBIX CBS3€H, JOTMKK Yy4eOHOTro mpoliecca,
BO3PACTHBIX OCOOeHHOCTeH oOydatonmxcsi. B mporpamme mo Ouosioruu
peaM30BaH TPHWHIUI TPEEMCTBEHHOCTH C HW3YYCHHEM OHOJIOTMH Ha YPOBHE
OCHOBHOI0  oOmiero oOpa3oBaHus, Ojarojgaps YeMy IpOCMaTpHUBACTCS
HAMpaBJICHHOCTh HA TMOCJCAYIOIIEe pPa3BUTHE OHWOJIOTHUECKUX 3HAHUH,
OPHUEHTHPOBAaHHBIX Ha (OPMHUPOBAHUE E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS,
IKOJIOTHYECKOTO MBIIUICHHS, MPEACTABICHUNA O 370pOBOM 00pa3e KH3HHU, Ha
BOCTIUTaHUE OEPEKHOTO OTHOIICHHS K OKpYyXKaloIled MNpUpoaHOM cpene. B
nporpaMme 1o OHMOJIOTHHM TaKKe IMOKa3aHbl BO3MOYXHOCTH Y4eOHOTO IpenmMera
«buonorus» B peamzamuu TpedboBanuit PI'OC COO k 1IaHUPYEMBIM
JMYHOCTHBIM, METANPEJIMETHBIM W TPEIMETHBIM pe3yjbTaTaM OOY4YCHHUS U B
(GbOopMHPOBaHUM OCHOBHBIX BHJIOB YYE€OHO-TIO3HABATECIBHOW JIEATEILHOCTH
00y4aroImmxcsi MO0 OCBOCHHIO COJICpPKaHUS OHMOJOTHMYECKOTO 0Opa3oBaHUS Ha
YpOBHE CpPEITHEr0 00IIero 00pa30BaHMs.

VYueOusIit npenmer «buosorus» Ha ypoBHE CpeaHero o0mero oopa3oBaHus
3aBepiiaeT OWoJIoTHUYecKoe o0O0pa3oBaHME B IMIKOJIE W OPUEHTHPOBAH Ha
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paclIMpeHue U yriyOJeHue 3HaHUM 00YyYarolMXCs O KUBOM MPUPOJE, OCHOBAX
MOJICKYJIIPHOW M KJIETOYHOW OMOJIOTHH, SMOPHOJIOTHU U OMOJOTHH Pa3BUTHSI,
T'eHETHKH, CEJIEKIINU, OMOTEXHOJIOTHH, SBOIOLIMOHHOTO YYEHHS U 9KOJIOTHH.

N3yuenue yueOHOro mnpeamera «buosnorus» Ha yriryOJeHHOM YpOBHE
OPHUEHTHPOBAHO HA TMOJATOTOBKY OOYYalOMIMXCS K MOCIEAYIOMIEMY IOIy4eH U0
OMoJIOTUUECKOTO  O0pa3oBaHMsl B By3aX M OpraHu3alMsX CPEIHEro
npodeccruoHanbHOro oopazoBanus. OCHOBY €ro COJepKaHus COCTABIISIET CUCTEMA
OMONIOTUYECKUX  3HAHWM, TOJYYCHHBIX TMPU HU3YYCHUU OOYyHaAIOIIMMHCS
COOTBETCTBYIOIIMX CUCTEMATUYECKUX Pa3/ieJOB OMOJOTUUA Ha YPOBHE OCHOBHOTO
obwero obpazoBanus, B 10—-11 kmaccax 3TH 3HaHUS NOJIy4daroT pa3BuThe. Tak,
paclMpeHbl W YriyOJeHbl OHMOJIOTMYECKHE 3HAHHUS O PACTEHUAX, JKUBOTHBIX,
rpubax, OakTepusX, OpPraHM3ME€ 4YelOBeKa, OOIIMX 3aKOHOMEPHOCTIX >KHU3HHU,
JIOTIOJIHUTENILHO BKJIFOUEHbI OMOJI0TNYECKHUE CBEJICHU Sl IPUKIIAIHOTO U IOUCKOBOIO
Xapakrepa, KOTOpble MOYKHO HCIIOJIb30BaTh KaK OPUEHTUPHI I MOCIEAYIOLIETO
BbIOOpa mpodeccun. Bo3MoxkHa Takke MHTErpanus OUOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIIMMHU 3HAHUSIMU, MOJYYEHHBIMU OOYYAIOUMMUCS TPHU HU3y4EHUU
bu3nKu, XMMuM, reorpaduu 1 MaTeMaTHKH.

CtpykTypa mporpamMmbl 1o ydeOHoMy mnpeaMery "buonorus" otpaxaer
CHUCTEMHO-YPOBHEBbI U HBOJIOLUOHHBIA MOAXOAbl K HM3YUYECHHIO OHOJIOTHUH.
CornacHo UM, U3y4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIsI )KUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTAHU3AINH, SBOJIIOIMU OPTaH TuECKOr0 MUpa Ha 3emJie,
COXpaHEHUs OHMOJIOTHYECKOro pa3zHooOpa3us miaHerel. Tak, B 10 kiacce
U3YYalOTCs OCHOBBI MOJICKYJISIPHOM W KJIETOYHON OHOJIOTHH, SMOPUOJIOTUU U
OMOJIOTUM Pa3BUTHS, T€HETUKU M CEJEKIUU, OMOTEXHOJOTHH U CHUHTETUYECKOU
OMOJIOTUH, AaKTyaJIM3UPYIOTCS 3HAaHUS OOydaroluMxcsi Mo OOTaHUKE, 300JI0THH,
aHaroMuu, ¢usznonorun ueioeka. B 11 kimacce u3ydaroTcs 3BOJIIOLIMOHHOE
Y4€HHE, OCHOBBI SKOJIOTUHU U yueHHe 0 Onocdepe.

VYueOubiii mnpeamer «buosiorus» npu3zBaH  00eCHEUUTh  OCBOCHHE
00ydJaronmMMucs OMOJIOTUIECKUX TEOPHUI U 3aKOHOB, HJIeH, TPUHIIUIIOB U TIPaBUIL,
JEXKAIIKUX B OCHOBE COBPEMEHHOU €CTECTBEHHO -HAYyYHOM KAp TUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3uu U OCOOEHHOCTAX KIJIETKH, OpraHu3ma, MOIYJISIIuH,
OMOIIeH03a, SKOCUCTEMBI, O BBIJAIOIIMXCS HAYYHBIX TOCTHKEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAHUX B OMOJIOTHH, MPUKIIATHBIX aCTIEKTaX OMOJOTHYECKUX 3HAHUM. [[y1st
pa3BUTHS U TOJJEP>KaHUSA HHTEpeca OOydJaronmxcs K OHOJIOTMM Hapsiay coO
3HAYUTEIbHBIM 00BEMOM TEOPETUUECKOTO MaTepHualia B COJEp KaHUU MPOTPaMMBbl
1o OUOJIOTHUM MPETYCMOTPEHO 3HAKOMCTBO C UCTOPHUEH CTAHOBIICHUS U Pa3BUTHS
TOW WIM WHOW 00yacTh OWOJIOTHH, BKJIAJIOM OTECYECTBCHHBIX M 3apYyOCKHBIX
YU€HBIX B PEUICHUE BAKHEUIIINX OMOTOTHYECKUX U IKOJOTHUECKUX MPOOIIEM.



Lenb u3yuenus yuebHoro npeamera « buonorus» Ha yriy6i1€HHOM ypOBHE —
OBJaJicHHe OOydYaloUMMHCS 3HAHUSAMU O  CTPYKTYpHO-(YHKIHOHAIHHOM
OpraHu3ali KUBBIX CHCTEM pa3HOTO paHra W MNpUOOpeTeHHue YMEHHH
UCII0JIb30BaTh 3TH 3HAHUS B (OPMUPOBAHUM MHTEpeca K OnpeAenéHHol o0macTu
npodecCHOHANbHON NIeATENbHOCTH, CBSI3aHHOW ¢ OuoJioTHEH, WiId K BBIOOPY
y4eOHOT0 3aBEJICHUs I IPOJOJKEHUS OMOJIOTHYECKOTO 00pa3oBaHusl.

JlocTiokeHne 1end u3ydeHus ydebHoro mpeamera «buonorus» Ha
yriIyONEHHOM ypOBHE 00€CIIEUHBACTCS PEIICHUEM CIICTYIOIINX 3a/1a4:

OCBOEHHE OOYUYAIOLUMMHUCS CHCTEMbI OMOJIOTHYECKUX 3HAHMIA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIEHIHUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUJiaX, COCTABJIAIOIIMX COBPEMEHHYIO ECTECTBEHHO -HAYUHYIO KapTUHY MHPA; O
CTPOEHUHU, MHOT000pa3uu M OCOOEHHOCTSAX OMOJIOTUYECKUX CUCTEM (KJIETKa,
OpTraHu3M, NOMYJISLMS, BU, OMOreoleH03, 0nocdepa); 0 BELAAIOIIMXCS OTKPBITHSIX
Y COBPEMEHHBIX UCCIIEAOBAHUSAX B OMOJIOTHUH;

O3HAKOMJIEHHE OOy4YarolMXcsi C METOJIaMU TO3HaHUSl KUBOW TNPUPOIBI:
UCCIIEIOBATENbCKUMU  METOJaMH  OMOJIOTMYECKUX HayK (MOJEKYISIpHOU U
KJIETOYHOM OHOJOTUH, SMOPHUOJIOTUM W OHWOJIOTUM pPAa3BUTUSA, TEHETHKH MU
CENEKIIUM, OWOTEXHOJOTMM W CHUHTETUYECKOM OMOJIOTHH, MAaJI€OHTOJIOTHUH,
HKOJIOTMH); METOJAaMU  CaMOCTOSITEIbHOTO  TMPOBEACHUS  OHOJOTHYECKHUX
UCClieIOBaHUM B Jabopatopuu W B mnpupoje (HaOJoJeHuEe, H3MEpEHHUE,
HKCTIEPUMEHT, MOICTUPOBAHUE);

OBJaJeHUE OOYyYarONMMUCS YMEHUSIMU: CaMOCTOATENbHO  HAXOJUTh,
aHAJIM3UPOBATh M HUCIOJb30BaTh OMOJOTMYECKYH0 MH(POpPMAIHIO; MOJb30BaTHCS
OMOJIOTUUECKON TEPMHUHOJIOTUEH U CUMBOJIMKOM; yCTaHABIMBATh CBS3b MEXIY
pa3BUTHEM OHMOJIOTUM M COLMAILHO-PKOHOMHYECKUMHU U SKOJOTHYECKUMU
npo0JyieMaMu 4eJIOBEYECTBA; OIICHUBATh IOCJICACTBUSA CBOEU NEATEIbHOCTH IO
OTHOIIICHUIO K OKpYJKaloIlel NpUpOJHON cpene, COOCTBEHHOMY 370POBBIO H
3JI0POBBI0  OKPYXAlOUMX JIHOAeH; O0OOCHOBBIBATH U  COOJIIOJATh  MEpbI
npodUIaKTUKY UHPEKIIMOHHBIX 3a00J€BaHUM, MpaBUjia MOBEICHUS B MPUPOJE U
obecnieueHusi 0€30MaCHOCTH COOCTBEHHOM KU3HEAEATEIILHOCTH B UpE3BbIYAHBIX
CUTyallUsiX MPHUPOJHOTO W TEXHOTEHHOI'O XapakTepa; XapaKTepu30BaTh
COBpPEMEHHBIC HayYHbIE OTKPBITHS B 00JIACTH OMOJIOTHH;

pa3BUTHE y 00yUYaIOIIUXCS UHTEIUIEKTYyalbHBIX M TBOPUYECKUX CTIOCOOHOCTEM
B MpOIlecCe€ 3HAKOMCTBA C BBIJAIONIMMUCS OTKPBITUAMH M COBPEMEHHBIMU
UCCIIEIOBAaHUSIMU B OMOJIOTHH, pPEIIaeMbIMU €0 MpoOJeMaMH, METOI0JOTHEN
OMOJIOTUYECKOTO UCCIIeIOBAHMUS, MIPOBEACHHUS AKCTIEPUMEHTAITbHBIX
UCCJIEIOBAaHUM, peleHns OMOJOTUYECKUX 3a/1a4, MOJIETUPOBAaHUS OMOJOTUYECKUX
00BEKTOB U MPOIIECCOB;



BOCIIUTaHUE y 00yYaIOUMXCs IEHHOCTHOTO OTHOIICHUS K )KUBOM MPUPOJIE B
LIEJIOM U K OTJIETbHBIM €€ 00bEeKTaM U SBJICHUAM; (POPMUPOBAHUE IKOJIOTHUYECKOH,
IeHEeTUYECKOW TPaMOTHOCTH, OOIIed KyJIbTypbl TIOBEIEHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHBIX 3HAHMIA;

npuobpereHue  OO0ydJalOMUMHUCS  KOMIIETEHTHOCTH B pallMOHAILHOM
IPUPOIONOIb30BaHUN (COOMIOEHNE MPABWI IOBEICHUS B NPUPOJIE, OXPaHBbI
BUJIOB, 9KOCUCTEM, OMOC(EpbI), COXpaHEHUH COOCTBEHHOTO 3/I0POBBS U 3J10POBbs
OKpYXalolMX JroAed (coOmomeHuss Mep NpOoQUIAKTUKH — 3a00JICBaHUH,
oOecrieueHne OE30MACHOCTU KU3HENEATEILHOCTU B UPE3BBIUAWHBIX CHUTYaIHSIX
OPUPOJHOTO U TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIIOJIb30BaHUS
OMOJIOTMUECKUX 3HAHUM U YMEHHUI B IOBCEHEBHOM KU3HU;

CO3/laHM€  YCJIOBMM JUJI1  OCO3HAHHOTO  BbIOOpa  OOyYaroUMMHCS
VHJIUBUyaIIbHOU oOpazoBare/ibHOU TPaCKTOPUH, CIOCOOCTBYIOIIEH
NOCJEAYIONIEMY NPO(PECCUOHAILHOMY CaMOOIPENENEHUIO, B COOTBETCTBUM C
VHAUBUAYaIbHBIMU UHTEPECAMU U IOTPEOHOCTSIMU PErHOHA.

OO6u1ee ynciIo YacoB, OTBEECHHBIX HA U3Y4EHHE OMOJIOTHH HA YTIIyOJIEHHOM
ypOBHE cpeaHero obirero oopaszoBanus, coctaisieT 204 gaca: B 10 xkimacce — 102
yaca (3 yaca B Heznemo), B 11 kimacce — 102 gaca (3 yaca B Heelto).

OT16op opraHuzanMoOHHBIX (GOPM, METOJIOB U CPEIACTB OOYyUEHUST OMOJIOTUH
OCYILECTBIIAETCS C YYETOM CHEUU(PUKU €ro COAEpKaHUS M HANpPaBJICHHOCTH Ha
OpOJOJDKEHHE OMOJIOTHUYECKOTO 00pa3oBaHUsl B OpraHU3alMsIX CpPEIHEro
npo(eCCUOHATBHOTO U BBICILIEr0 00pa3oBaHMUs.

O06s13aTeNbHBIM YCIIOBUEM IPU 00yYEHUN OMOJIOTUU Ha YTITyOJIEHHOM YPOBHE
SBJIACTCSI MPOBEJCHUE JIAOOPATOPHBIX M MpaKTHUECKUX paboT. Takxke ydactue
00ydJaronmxcsi B BBIIIOJIHEHUU MPOEKTHBIX U y4eOHO-UCCIEI0BATEIbCKUX PadoT,
TeMaThka KOTOPBIX OINpEAeNsieTcss Y4YUTeJIeM Ha OCHOBE HMMEIONIUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IMPUPOJIHBIX YCIOBHIA.



COJAEP’>KAHUE OBYYEHUA
10 KUJIACC

ConepxaHue IpOTPAMMBI, BBIICIEHHOE KYPCU80OM, HE BXOJIHUT B IPOBEPKY
rocyaapcTBeHHou utoropoit arrectauu (I'MA).

Tema 1. buosorus kak Hayka

CoBpemenHasi 6uonorust — KOMIUIeKCHast Hayka. Kparkas uctopust pa3BuTHs
oOuosiornu.  buonormyeckue HaykKM M U3y4aeMble MMH  NPOOJIEMBI.
@yHIaMEHTANIbHBIC, IPUKIAAHBIE W IIOMCKOBBIE HAydHbIE HCCIIECIOBAaHUSA B
OMOJIOTUH.

3HaueHne OMOJOTUU B POPMUPOBAHUH COBPEMEHHON €CTECTBEHHO -HAYYHOU
kaptuHbl mupa. [Ipodeccuu, cBszanHbie ¢ Ouosiorueil. 3HayeHue OUOJIOTUU B
IIPAKTUYECKOM JEATENbHOCTA YEJIOBEKa: MEIULUHE, CEIbCKOM XO35MCTBE,
IIPOMBILUIEHHOCTH, OXPaHE MPUPOJIBI.

JdeMoHCcTpanun

[Hoptpetsi: Apucrtotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. /lapBuH,
V. I'apren, I'. Mennens, B. 1. Bepnanckuii, W. 11. IlaBnos, 1. 1. Meunukos, H.
. BaBusnos, H. B. Tumodees-Pecopckuii, k. Yorcon, @. Kpuk, /I. K. bemnses.

Tabmuupl 1 cxembl: «CBsA3b OMOJIOTMM C APYTMMH Haykamm», «Cucrema
OMOJIOTUUECKUX HAYK).

Tema 2. JKuBble cucTeMbl M X H3YYEHHE

KuBble cucTembl Kak mHpeamer u3ydeHust Ouosoruu. CBOMCTBA >KUBBIX
CHCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JUCKPETHOCTh U LEJOCTHOCTS,
CJIO)KHOCTh W YNOPSJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3aLMS,
CaMOBOCIIPOU3BEICHHE, PA3APAKUMOCTh, U3MEHUUBOCTh, POCT U PA3BUTHE.

YpOBHHA OpraHM3alyy >KUBBIX CHUCTEM: MOJIEKYJSIPHBIA, KJIETOYHBIMH,
TKAHEBBIM, OpPraHU3MEHHBbIMN, MONYJIAIMOHHO -BUI0BOM, AKOCHUCTEMHBIN
(onoreonienoTnyeckuit), OnocdepHbii. Ilporecchl, MPOUCXOISIINE B KUBBIX
cucteMax. OCHOBHbIE TNpHU3HAKU KHUBOTO. JKU3Hb Kak (opMa CyIIeCTBOBAHMS
marepuu. Hayku, u3ydaroniye )uBble CHCTEMbI HA PA3HBIX YPOBHSX OpraHu3aluu.

N3yuenne kuBbIX cucTeM. MeToasl Owosiorndeckoit Hayku. HaOmronenue,
U3MEPEHUE, SKCIIEPUMEHT, CUCTEMATH3alusl, MeTaaHanu3. [loHsTHe 0 3aBUCUMON 1
HE3aBUCUMOM TIepeMeHHOu. IlmanmpoBanne skcnepumenta. IloctaHoBka u
npoBepka runote3. HyneBas runoresa. [lonsaTtre BoIOOPKH U €€ TOCTOBEPHOCTD.
Pa36poc B Ouonornyeckux maHHbIX. OIIEHKa JAOCTOBEPHOCTH TMOJYUYECHHBIX
pe3yiapTatoB. lIpyuWHBI HUCKaKEHUS pE3yNbTaroB 3KcrepuMeHta. [loHsTue
CTaTUCTUYECKOTO TECTA.

JeMoHCcTpauuun



Tabmuubl ¥ cxeMbl: «OCHOBHBIC TpPHU3HAKUA KU3HUY, «bHOJIOrHYecKue
cuctembl», «CBOWMCTBa XMBOW Marepum», «YPOBHU OpPTaHU3ALUUU >KUBOU
npupoas», «CTpoeHue KUBOTHOM KIETKW», «TkaHU KUBOTHBIX», «CHCTEMBI
OpraHOB Y€JIOBEYECKOTO opraHusMma», «buoreonenos», «buocdepar», «Metoabl
W3Y4YECHUS )KUBOU IIPUPOIBDY.

OOGopynoBanue:  jaboparopHoe  oOopyaoBaHWE ISl  IPOBEICHUSA
HaOJI0ICHNH, U3MEPEHUMN, IKCTIEPUMEHTOB.

IlpakTnyeckas padora «lCrnomp30BaHME pa3aUYHBIX METOAOB IIPHU
V3YUYEHUH JKUBBIX CUCTEMY.

Tema 3. buosorus KjieTku

Knetka — CcTpykTypHO-(YHKLIMOHANIbHAs €QuMHULA >XKUBOTO. Mcropus
oTKpbITUA KIIeTKU. PaboThl P. I'yka, A. JleBenryka. Knerounas teopus (T. [1IBanH,
M. Ineiinen, P. BupxoB). OCHOBHbIE MOJIO)KEHUS COBPEMEHHOW KIETOYHOM
TEOPUHU.

Meroapl  MOJEKYIApHOM W  KJIETOYHOM  OWMOJOTUH: MHKPOCKOIHS,
xpomatorpadusi, snekTpodope3, METoJ MEUEHbIX aToMOB, AuddepeHimraaIbLHoe
HeHTpUu(yrupoBanue, KyJbTUBUPOBAHUE KIETOK. H3yuenue ukcupoeannwvix
K1emoK. DJEKTPOHHAsE MUKpockonusi. Kongoxanvnas mukpockonus. BumanvHoe
(MpudstCU3HeHHOe) U3yieHue Kiemox.

JdeMoHCcTpanun

[Hoptpersl: P.I'yk, A. JleBenryk, T. [lIBann, M. IlIneiinen, P. Bupxos, K. M.
bap.

Tabmuupl 1 cxeMbl: « CBETOBOM MUKPOCKOI, « DJIEKTPOHHBIA MUKPOCKOID,
«HcTopust pa3BUTHS METOJOB MUKPOCKOITHAN.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpENnaparbl pacTUTEIbHbIX,
KUBOTHBIX U OaKTepUaTbHBIX KIETOK.

IpakTnueckas padora «Jl3ydeHne MeTOAOB KJIETOYHOW OHOJIOTHHU
(xpomarorpadusi, amexkrpodope3, auddepeHnraTLHOE 1IEHTPUGYTUPOBAHUE,
[TLIP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKH

XWUMHAYECKUNA COCTaB KIIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bonma u e€ ponb Kak pacTBOpPHTENS, PEAreHTa, y4acTUE B CTPYKTYPUPOBAaHUU
KJIETKH, TEIJIOPEryasiiuu. MuHepaabHble BEIIECTBA KJIETKH, UX OHOJOTHYECKas
poJib. PoJib KaTHOHOB ¥ AHMOHOB B KJIETKE.

Oprannyeckue BelIECTBA KIETKUA. bHoJIornyeckue mnoaumepsl. benku.
AMMHOKHUCJIOTHBIM cocTaB O0enkoB. CTPYKTYphl O€IKOBOM MOJIeKyIbl. [lepBuunas
CTpYKTypa Oelka, TenTuaHas CBsI3b. BTOopuWuYHAs, TpeTH4YHas, 4YE€TBEPTHUUHAS
cTpyktypbl. Jlenarypamus. CpoiictBa OenkoB. Kraccudukanus Oenkos.
buonornueckue Qynkunu 6enkoB. [Ipuonsi.
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VYraeBoasl. MoHOCaxXapuabl, IUCAXAPUbI, OJIUTOCaXapH/Ibl U IOJIHCAXapUIbL.
OO6mmii 1maH cTpoeHuss ©  (PUIUKO-XUMUYECKHE CBOWCTBA  YIJIEBOJIOB.
buonoruueckue QpyHKIMH yTrIeBOIO0B.

Jlunmuaet. ['uapodunsHo -ruapodoOHbIe cBoMicTBa. Kitaccudukarys munmaos.
Tpurmuuepunst, Gocpoaunuabl, BOCKU, cTepouasl. buonmornyeckue QyHKIMH
munuaoB. OO1IMe cBOMCTBa OUOJOTUUECKUX MEMOPAH — TEKY4ECTh, CIIOCOOHOCTH K
CaM03aMbIKaHHIO, MOJIYIIPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK m PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneotunpl. [punuun komriementapHocTu. [IpaBuno Yapradda. Crpykrypa
JAHK — nBoitHas cniupanb. MectoHaxoxaeHue u ouosnornyeckue gyukiuu JTHK.
Bunsl PHK. ®ynkunu PHK B kiietke.

Crpoenne mouiekynsl AT®. Makpospruueckue cBsA3u B Mojekyiae ATO.
buonornueckue ¢y AT®. BoccTaHOBIEHHbBIE TEPEHOCUHKH, UX (DYHKIUH B
kietke. /{pyeue Hyxneosuompugocgpamor (HT®D). CexenupoBanue JIHK.
Memoovl eenomuKu, mpancKpunmoMuKku, npomeoMuKu.

CtpykrypHas OUOJIOTHS: OMOXUMUYECKUE U OMO(DU3NYECKUE UCCIICTOBAHUS
CoOCTaBa M MPOCTPAHCTBEHHOW CTPYKTYypbl OHOMOJIEKYNI. Modenuposanue
CmMpyKmypol u QyHKYyutl OUOMONEKYN U UX Komnaekcos. Komnviomephwiti ousatin u
opeanuyecKul cunmes OUOMONEKYN U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpanun

[Toptpersr: JI. [Tomunr, JIx. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHUBOM
npupoe», «Pacnpenenenre XuMUYEeCKUX JIEMEHTOB B KUBOW MIPUPOJICH.

Tabmuupel 1 cxembl: «lleproguueckas Tabauna XUMHUYECKUX 3JIEMEHTOBY,
«CTtpoeHmne MoJieKyJibl BOJbI», «BeliecTBa B cocTaBe opranu3sMony, «CTpoeHue
MOJIEKYNbl Oenka», «CTpyKTypbl O€IKOBOM MOJIEKYNbD», «CTpoeHuEe MOJIEKYI
yraeBoaoBy, «CTpoeHHEe MOJIEKyn JUNuAoB», «HyKIenHOBbIE KHUCIOTHIY,
«Ctpoenune MoJiekybl AT Dy,

O6opynoBaHue: XUMUUECKas Ocyaa U 000py10BaHuUE.

JlaGopaTopHasi pa6oTa « O6Hapy)eHHe OCIKOB C MOMOIIBIO KaueCTBEHHBIX
peaKumn.

Jlabopatopnass  padora  «lccregoBaHue  HYKJIEMHOBBIX  KHUCJIOT,
BBIJICIIEHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTtpoeHue u PyHKIUHU KJIETKH

Tunbel kieTok: »syKapuoTHueckas u mpokapuotuudeckas. CTpPYKTypHO-
(byHKIIMOHAIBHBIEC 00pa30BaHMUS KIICTKHU.



Ctpoenue npokapuoTHIecKo KeTku. KiierouHas cteHka OakTepuii U apxei.
OCOOEHHOCTH CTPOCHHUSA TEeTepOTPOPHON W aBTOTPODHON MPOKAPHOTUIECKHUX
KJIETOK. MecTo U poJib MPOKAPUOT B OUOIIEHO3aX.

Crtpoenue U (bYHKIMOHUPOBAHUE AYKAPUOTUYECKOU KJIETKH.
[Inazmarnyeckas MemOpana (mwmazmanemma). CTpyKTypa IIa3MaTU4ECKON
MeMOpaHbl. TpaHCHIOPT BEHIECTB YEpe3 IUIA3MaTUYECKYI0 MEMOpaHy: aCCUBHBIN
(muddy3us, obneruénHas nuddysus), akTUBHBINA (MEPBUYHBI U BTOPUYHBIN
akTUBHBIM TpaHcnopt). llomynmponunaemocts MemOpansl. PaboTa HaTpwmii-
KaJIMEBOT'O0 HacoCa. DHAOIMTO3: MUHOIMTO3, (paronutos. Jk3o01mTo3. Kinerounas
cteHka. CTpykTypa U (yHKIMHU KIETOUHON CTEHKH pacTeHHA, TpHOOB.

Hurommazma. [uto3zons. [utockener. JIBrmxkenue nurorazmbl. OpraHou/ibl
kiaeTkn. OaHOMEMOpaHHbIE OpPraHoOUAbl KIETKU: SHAOIUIa3MaThyecKas CeTb
(OIIC), anmapat I'onbaku, IM30COMBI, UX CTpOEHHE W (PyHKUMU. B3anmocBA3b
OJTHOMEMOpAHHBIX OpPraHouAOB KIETKU. CTpOEHHE TpaHyISIPHOTO PETUKYIyMa.
Mexanuzm nHanpaenenus oenxog ¢ IIIC. Cunte3 pacTBOpUMbBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [Imankuii  (arpaHyssipHBIM)  SHAOIUIA3MATUYECKUN
perukynyM. CekperopHas ¢pyHkuus annapara ['onbmxu. Moougurkayus denkoe 6
annapame ['onvoxncu. Copmuposka benrkog ¢ annapame I onb0xcu. TpaHcnopT
BEIIECTB B KJeTKe. Bakyonu pactutenbHbIX KieTok. Knerounsiit cok. Typrop.

[loyryaBTOHOMHBIE ~ OpPraHOMJbl  KJIETKA: MUTOXOHAPHUM,  IUIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmuo. Cumouoeenes (K.C. Mepeoickosckuii,
JI. Mapaeynuc). Ctpoenne u (yHKIMM MUTOXOHApPHUN W miuactun. llepBuunsle,
BTOPUYHBIE U  CJOXHBIE IUIACTUABI  (POTOCHHTE3UPYIOUMX  SYKapHOT.
XITOPOIUIACThI, XPOMOIUIACTHI, JIEUKOILIACTHI BHICIIUX PACTCHUMN.

HememOpanHnbie opraHoubl kieTku CTpoeHue u GyHKIUM HEMEeMOpaHHBIX
OpraHou0B KJIETKH. PubGocomsi. Ilpomexxcymounvie  unramenmoi.
MukpodunameHTsl. AxmuHogvle Mukpoguiamernmvi. MpIlIEUHbIE  KIETKH.
AKmuHo8ble KOMNOHEHMbl HeMbluleunblx Kiemok. MukpoTpyoouku. Kierounsiii
neHtp. CTpoeHue W JBWKEHHUE JKTYTUKOB M pecHUYEK. MUKpOTpyOOUKH
uutomnasmel. LlenTpuons. berku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
Mukpompybouxamu. Momopuwie oenxu.

Anpo. Obonouka siapa, XpOMATHH, KapUOTUIA3Ma, SAPHIIIKA, UX CTPOEHUE U
byukuuu. SnepHbiii GenkoBwlii Marpukc. IIpocTpaHCTBEHHOE pacmooKeHHe
XpoMocoM B HHTephazHOM siApe. Iyxpomamuu u 2cemepoxpomamun. benku
XpOMAaTuHA — THUCTOHBL. /{uHamuka si0epHol 000104KU 6 mumo3se. Hoepmwiii
Mpaucnopm.

Knerounsie BxmoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENBLHOM, KUBOTHOM, TPUOHOM).

JeMoHCcTpauuun



[Hoptpersr: K.C. Mepexkosckuii, JI. Mapryimuc.

Tabmuubl 1 cxeMbl: «CTpoeHHE SYKapUOTHUYECKOW KIeTKn», «CTpoeHue
XKUBOTHOM  KieTkn», «CTpoeHue pacTurenbHOl  KieTknw», «CTpoeHue
MUTOXOHAPUN», «A1po», «CTpoeHne NpoKapruOTUYECKOUN KIIETKI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIpENaparbl pacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpENnapaTbl 0aKTepUaTIbHbIX KIETOK.

JlabopaTtopHnass padora «l3ydeHue CTpOEHMS KIETOK pa3jIMYHBIX
OpPTaHU3MOBY.

IIpakTHyeckasi padora «/3yueHue CBOMCTB KIETOYHON MEMOpAHbL».

Jlabopatopnass padora «lccrnegoBanue miazMosin3a M JIEIUIA3MOJIA3a B
PaCTUTENBHBIX KIIETKAX).

IlpakTnyeckass  padora  «V3yueHue  JABWKEHUS  LUTOIUIA3MbBI B
PaCTUTENBHBIX KIETKAaX».

Tema 6. O0OMeH BelieCTB M MpPeBPALlICHHE JHEPIUM B KJIETKe

AcCCUMWISILIAA U TUCCUMUIIALIMS — IBE€ CTOPOHBI MeTabom3Ma. Tunsl oOMeHa
BEIIECTB: aBTOTPO(HBIA U rerepoTpodHbIil. YuacTHe KUCIopoda B OOMEHHBIX
npoleccax. JHepreruueckoe ooOecnieueHue KieTku: npespaiieHue ATO B
oOMeHHbIX Tmpoueccax. DPepMEHTAaTUBHBIM XapakTep peakuuid KIETOYHOTO
MeTabonu3zma. DepMeHThl, WX CTPOCHHE, CBOMCTBA M MEXaHU3M JICUCTBHUS.
Kodepmentsl. OTinnuns GepMEHTOB OT HEOPTAHUYECKUX KaTainm3aropoB. benmku-
aKTUBATOPbl M OEIKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PepMEHTATHUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CUHTE3 OpPraHUYECKUX BEHIECTB B KieTke. DOTOCUHTES.
AHoxcueennbllli U oKcuceHHvlll omocunmes y baxmeputi. Ceemocodouparowue
nUSMeHmMbl U NUSMEHmMbl PeaKyuoHHo20 yenmpa. Poib XJIOpOIIacTOB B MPOLIECCE
dboTocunresza. CretoBas u TeMHOBas pa3bl. Pomoodvixanue, Cz., C4. u CAM-munsi
gdomocunmesa. IlponyktuBHOCTh (poTocuHTE3a. Brusinue paznuuHbix (HakTOpoB
Ha CKOPOCTh (OTOCHHTE3a. 3HaYEHUE POTOCHHTE3A.

XEeMOCHHTE3. Pa3znoob6paszue OPraHu3MOB-XEMOCUHTETUKOB:
HUTpUPUIHpYIOUE OaKTepuu, KeJae300aKTepuu, cepoOaKkTepuu, BOJAOPOIHbBIC
OaxkTepun. 3HAaUCHHE XEMOCHHTE3A.

AnaspoOHble opraHu3mbl. Bunbl Oposkenus. [IpoaykTel OpokeHHS U UX
UCIIOJIb30BaHUE YENIOBEKOM. AHAdpOOHBIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO3OYIUTEIHN OOJIC3HEH.

AnpoOHbIe OPraHU3MBbl. DTarbl DHEPrETUYECKOTO oOmeHa.
[ToaroToBuTENbHBIN 3TaIl. ['MMKOIM3 — OECKUCIOPOTHOE PACIIEIVICHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, NI KIETOYHOE JAbIXaHue. Poib MUTOXOHIpUM B
npoiieccax ononoruyeckoro okucieHus. Hukmmueckue peakumuu. OKUCIUTETHHOE
dbochopumpoBanue. Onepeus memoOpanHozo epalduenma npomonos. Cunmes
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AT®: paboma npomounnou ATD-cummasei. llpenMyinecTBa a’poOHOTO MyTH
oOMeHa BeIIecTB nepen aHadpoOHBIM. D (PPEKTUBHOCTH YHEPTETHUECKOTO 0OMEHA.

JleMoHCcTpauKn

[Toptpersl: k. [Ipuctmu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuibl 1 cxeMbl: «POTOCUHTE3Y, « JHEPreTHUECKUl 0OMen», «bruocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pyA0BaHUE JJIsl IPUTOTOBICHUS
MNOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopHass padora «l3ydeHMe KaTaIUTUYECKOM  AKTUBHOCTH
(epMeHTOB (Ha IpUMEpPE aMUIa3bl WM KaTaua3bl)».

JlabopaTtopHas padora «M3yueHne (epMEHTATUBHOTO pPaCIICTICHUS
NEPOKCHIA BOJOPOAA B PACTUTENLHBIX U dKUBOTHBIX KJIETKAX).

JlabopaTtopHnass padora «CpaBHeHue mpoleccoB (oTocuHTe3a U
XEMOCHUHTE3a».

JlabopaTopHas pabora «CpaBHEHHE TPOLECCOB OPOKEHUS U JbIXaHUS.

Tema 7. HaciiencrBeHHass uHGoOpManus M peajau3anms €€ B KIeTKe

Peakuuu marpuyHoro cuHTe3a. [IpUHIMI KOMIJIEMEHTapHOCTH B PEAKIUSIX
MaTpUYHOTrO cuHTe3a. Peanu3zanus HacnenctBeHHOM nHpopmanuu. ['eneTnueckuit
KoJ, ero cpoicTBa. Tpanckpunuus — Marpuunbld cuHte3 PHK. IlpnHummnsr
TPAHCKPUIIIUU: KOMIUIEMEHTAPHOCTh, aHTUMAPALIETbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancnauus u e€ stanbl. Yuactue TpancnoptHbix PHK B OnocunTtese Oenka.
VYcnoBusi Ouocunreza Oenka. KoaupoBanue amMuHOKHCIOT. Posb pubocom B
OnocuHTe3e Oeka.

Coepemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuzanusi reHoMa y
NPOKapUOT U 3YKApUOT. Perynsims akTMBHOCTH I'€HOB y Hpokapuot. I'mnotesa
onepoHna (®. Kaxo0, K. Mano). Monexynaprvie mexanuzmvl IKCHPECCUU 2EHOB
aykapuom. Ponb xpomamuna 6 pe2ynayuu pabomsi 2eHo8. Perynsius 0OMeHHbIX
npolieccoB B KieTke. KiieTounslii romeocTas.

Bupycsl — HekeTouHble GOPMBI XKU3HU U 00MraTHbIe apa3utel. CTpoeHue
MIPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. /KusHeHublll Yyuk
JHK-cooepocawux eupycos, PHK-cooepacawux eupycos, baxmepuogpaeos.
Obpamuas mpaucKpunyus, peeepmasa, unmezpasd.

BupycHbie 3a001eBaHus yenoBeka, )kuBoTHBIX, pactenuit. CIIN, COVID-
19, conpanbHbBIE U MEAUITTHCKUE TIPOOIIEMBI.

Buoungopmamuxa: unmespayus u ananus obonvuux maccusos («bigdatar)
CMPYKMYPHBIX OUoI02UYecKux 0anHvlx. Hanomexnonocuu 6 ouonocuu u meouyune.
IIpoepammupyemvle ghynkyuu b6enxkos. Cnocodbt 00cmasKu ieKapcma.
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JleMOHCcTPALMH

[Hoptpersr: H. K. Konsuos, /1. . IBanoBCKMiA.

Tabmuier 1 cxembl: «buocunTes Oenka», «I'eHeTnueckuit Koa», « Bupycei»,
«bakrepuodarmy.

IIpakTHyeckas padora «Co3gaHue MOJIEIN BUPYCa».

Tema 8. /Ku3HeHHBIN MUK KJICTKH

Krnerounslii mukin, ero mnepuonbl W peryianus. Wurepdasza u MuTos.
Oco0eHHOCTH TIPOIIECCOB, MpoTekaoumx B uHTep(daze. [loAroToBka KIETKH K
nenenuto.  Ilpecunrternueckuid  (HOCTMUTOTUYECKHI), CUHTETUYECKUH U
MOCTCUHTETHYECKHI (PEMUTOTUYECKUI) MIEPUOIbI HHTEP(a3bI.

Marpuussiii cunre3 JHK — perumkamms. [puanunsr perumkanuu JHK:
KOMIUIEMEHTAapHOCTb, IIOJYKOHCEPBATUBHBIM CHUHTE3, aAHTUNAPAJIIEIbHOCTD.
Mexanusm permkanuu [JTHK. Xpomocomel. Ctpoenue xpomocom. Temomepsl u

TeroMepa3a. XpPOMOCOMHBIM Ha0Op KIETKM — KapuoTUl. JIWIIOUIHBIA U
rariouHbli  HabOpel XpomocoM. ['omosornunbie XpoMocowmbl. [lojoBeie
XpPOMOCOMBI.

Henenne xnerku — MuTo3. CTaauM MHUTO3a U TPOUCXOJAIIME B HUX

nporiecchl. Tumbsl MuTo3a. KapmokuHe3 u muToKMHE3. brojornueckoe 3HaueHNE
MHUTO3A.

Perynsius MutoTHYecKoro mukia KieTku. [IporpamMmupyemasi KieTodHas
rudesnp — arnonTo3.

Krnerounoe simpo, XxpomMocowmbl, (yHKIMOHAJIbHAs T€HOMUKA. Mexauusmoi
nponugepayuu, ougdepenyuposku, cmapenus u cuberu kiemokx. «l{ugposas
KliemKa» — ouourngopmamuueckue mMooenu GyHKYUOHUPOBAHUS KIIEMKU.

JdeMoHCTpanuu

Tabmuibl U cxembl: «KU3HEHHBIM LMK KIETKH», «Mwuto3», «CtpoeHue
xpoMocom», «Permkanusa JTHK».

O6opyaoBaHKe: CBETOBOM MHKPOCKOII, MUKpOTIpenaparhl: K MUTO3 B KJIETKaX
KOPEIIIKa JIyKa.

Jlabopatopnass  pabdora  «M3ydyeHnWe  XpoMOCOM Ha  TOTOBBIX
MUKpOIIpenaparax.

JlaGopaTopHasi pa6oTa «Habnmrogenne MuTo3a B KJIETKaX KOHYHUKA KOPEIKa
JyKa (Ha TOTOBBIX MUKpOTIpenaparax)y.

Tema 9. CTtpoeHue u PyHKIIUU OPraHU3MOB

buosnoruueckoe pazHooOpazue OpTaHU3MOB. OIHOKJICTOYHBIE,
KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OPTaHU3MBbI.

OcOoOEHHOCTH  CTPOCHHS M  S>KM3HEACITENILHOCTA  OJHOKIIETOYHBIX
opranu3mMoB. bakrepuu, apxew, OJHOKICTOYHBIC T'PUOBI, OJHOKICTOYHBIC
BOJIOPOCJIH, IPyTHE MPOTUCTHI. KOoJIOHHAIbHBIE OpTaHU3MEI.
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B3auMoCBsA3b 4YacTel MHOTOKIETOYHOTO OpraHu3ma. TKaHHW, OpraHbl H
cUcTeMbl opranoB. Opranusm Kak eauHoe 1enoe. ['omeocTas.

Txanu pactenmit. Twumbl pacTUTENbHBIX TKaHEH: oOpa3oBarenbHas,
MOKPOBHAsI, MPOBOJsALIAsA, OCHOBHAs, MexaHuyeckas. OCOOEHHOCTH CTPOEHHUS,
(byHKUUH U pacIioNokKeHUs: TKaHeH B OpraHax pacTeHUH.

TkaHM KMBOTHBIX M YEJOBEKA. THIIbI KMBOTHBIX TKAHEW: SMMUTEIUAIIbHAS,
COCIMHUTENbHAsI, MbIlIeuHasi, HepBHasi. OCOOEHHOCTH CTpOEHUs, (YHKIUH U
PACIOJIOKEHUS TKAHEW B OPTaHAX )KUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble M TreHepaTWBHBIE OpraHbl pacTeHul. OpraHsl U
CHCTEMBI OPTraHOB )KUBOTHBIX U YesoBeKa. DyHKIIMU OPTaHOB U CUCTEM OPTraHOB.

Onopa tena opranuzmoB. Kapkac pacteHuil. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KMBOTHBIX. HapyXHbI1 W BHyTpeHHMM ckener. CTpoeHue u
THUIIbI COCIUHEHUS KOCTEU.

JIBr>keHne  OopraHm3MoB. [I[BH)KEHHE  OJHOKIIETOYHBIX OpPraHU3MOB:
amMEOOUIHOE, JKT'YTUKOBOE, PECHUYHOE. [[BU)KEHHME MHOTOKJIETOYHBIX PAcTEHUN:
TPOIM3MBl M HACTUHU. JIBM)KEHHME MHOTOKIETOYHBIX JKMBOTHBIX W YEJIOBEKA:
MbllIeuHas cucteMa. Pedaekc. CkeneTHble MBIIILIBI U UX padoTa.

Iluranue opranmn3zmoB. llorjmomieHue BOABI, YIJIEKHCIOrO Trasa "
MHUHEPAIbHBIX BELIECTB pacTeHUAMU. [IuTaHue )KMBOTHBIX. BHyTpuIionoctHoe u
BHYTPHUKJIETOUYHOE IuuIeBapeHue. [Inranrne Mmo3BOHOYHBIX KUBOTHBIX. OTHENbI
MUIIEBAPUTENLHOTO TpakTa. [lumeBaputenbHbie kene3bl. lIumueBapurenbHas
CHCTEMA YEJIOBEKA.

Jpixanue opranuzmoB. Jlpixanue pactenuid. J{pixanue >kuBoTHbIX. uddy3us
ra3oB 4epe3 NOBEPXHOCTH KiIeTKH. KoxkHOe ibIxaHue. JpIxarenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe nbixaHue. J{pixaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHE CTPOEHUS JETKMX IO3BOHOYHBIX JKUBOTHBIX.
JpixarenbHass cucTeMa 4YenoBeka. MexaHn3M BEHTWEALMM JETKUX y NTUL U
MIeKoTuTaronmx. Perymsiius npixanus. JlprxarenbHbie 00bEMBI.

TpaHcnopT BEmIECTB Yy OPraHu3MOB. TPAHCIIOPTHBIE CUCTEMBI PACTEHHM.
TpaHcnopT BemecTB y JKUBOTHBIX. KpoBeHOCHas cucreMa M €€ Oprassbl.
KpoBeHocHas cucTteMa TO3BOHOYHBIX JKUBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl W KpoBb. Kpyru kpoBooOparieHus. DBOIIOIHMOHHBIE
YCJIOKHEHHSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI TO3BOHOUYHBIX KUBOTHBIX. PaboTa
cepAala v €€ peryisaius.

Boinenenne y opranu3mMoB. Beinenenue y pactenui. Bbiagenenue y
#KUBOTHbIX. CoKparurenbHble BakyoJd. Opranel BeiaeneHus. OunbTparus,
CeKpelys U 0OpaTHOe BCAChIBAHUE KaK MEXaHW3Mbl padOThl OPTraHOB BbIJIEICHUS.
CBsI3b IIOJIOCTH T€JIa C KPOBEHOCHOM U BBIICIUTEILHON cucTeMaMu. BrijeneHue y
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MO3BOHOYHBIX XKUBOTHBIX U 4enoBeka. [louku. Ctpoenne u (GyHKIIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHrE MOYH Y YEIOBEKA.

3ammTa y OpraHM3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Crnopsl
OakTepuidi W UUCTHI TPOCTEHIMX. 3almra y MHOTOKJICTOYHBIX pPaCTCHUH.
Kyrukyna. Cpeactsa mnacCUBHOM M XUMUYECKOW 3aIMThl. PUTOHLIUBIL.

3anmra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M MX NIPOU3BOJHBIE.
3ammra opranu3mMa ot Oojne3Heil. iMmyHHas cuctema uenoBeka. KiieTtouHsblil u
TYMOpPaJIbHBI UMMYHUTET. BpOXIEHHBIH U MpUOOPETEHHBIN crenupuIecKuil
UMMYHHTET. Teopus KIOHAIbHO-CENeKTUBHOTO MMMyHutera (I Dpmux, ©. M.
bepner, C. Tonerasa). BocnanmuTenbHble OTBETHI OpraHU3MOB. POJb BpOXKAEHHOTO
MMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PazmpaxuMocTs W peryjsiiMss 'y OpraHusmoB. Pazapaxumocts 'y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazapaxumocTts u perynsuus y
pacteHuii. PocTtoBeie BemecTBa U MX 3HaYEHUE.

HepBHast cuctema u peduiekropHas peryisiius y >KUBOTHbIX. HepBHas
crucTeMa U €€ OTIENbl. JBOJIOIUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CHUCTEMBI
y *KUBOTHBIX. OTAENBl TOJOBHOTO MO3Ta MO3BOHOYHBIX >KMBOTHBIX. Peduiekc u
pedrnexkropHas nyra. besycnoBHble U YCIOBHBIE pE(IIEKCHI.

['yMopanbHas peryisinys ¥ SHAOKPHHHAS CHCTEMA KUBOTHBIX M YEJIOBEKA.
JKene3pl SHIOKPUHHOW CUCTEMBI M HMX TOPMOHBIL. JI€MCTBHE TOPMOHOB.
B3aumocBsI3b HEpBHOW W HSHAOKPUHHON cucteM. ['mnoramamo-rumnodusapHas
CHCTEMA.

JdeMoHCTpanuu

IToptper: W. I1. I1aBios.

Tabmuupl 1 cxembl: «OJHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHbIE
Bojiopocm», «bakrepumy, «lIpocteitmme», «Opranbl IIBETKOBBIX PACTCHUI,
«CucremMbl OpraHoB II03BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pactenuit», «KopHeBbie cuctembn», « CTpoeHHe cTEOIS»,
«CTpoeHHe JTMCTOBOM IUIACTHUHKW», « TKaHU MKUBOTHBIX», «CKEJET YEIOBEKa,
«IInmeBapurenpHas cuctema», «KpoBeHocHas cuctema», «JlpIxarenpHas
cucrtema», «HepBuas  cucrema», «Koxa», «MbplleyHas  cucrteMay,
«BprgenurenbHas cucTteMay, «DHAOKPHHHAs cHUcTeMa», «CTPOEHHE MBILIIbD,
«Ammynuter»,  «KumeunonosioctHeie»y, «(Cxema  IUTaHUS  PacTEHUI»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKHUBOTHBIX», «CTpOEHHE THUAPBDY,
«Ctpoenune 1aHapun», « BHyTpeHHee CTpoeHue N0XKIAEBOro uepBs», «HepBHas
cuctremMa pbiO», «HepBHas cucrema srymkw», «HepBHas —cuctema
npecMbikaronmxcs», «HepBHas  cuctema nmuny», «HepBHas — cuctema
MJIeKOTUTaroImX», « HepBHas cuctema uenoBekay, «Pediexcy.
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O6opynoBaHue: CBETOBOW MHUKPOCKOII, MUKpPOIIpPENnaparbl OJHOKIETOUYHBIX
OpPTaHU3MOB, MHKpPOIIpEnaparsl TKAaHEH, PAKOBHHBI MOJUIOCKOB, KOJUIEKIUU
HACEKOMBIX, UTJIOKOYKHX, KUBBIE IK3EMIUIIPbl KOMHATHBIX pAacTEHHi, repOapun
pacCTeHHH pa3HbIX OTHAEIOB, BIJIAXHBIE Npenaparsbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMA OECTIO3BOHOYHBIX >KUBOTHBIX, CKEJIET 4YeIOBEKa,
000pyAOBaHUE IJIs1 JEMOHCTPALIMY TOYBEHHOTO 1 BO3AYIIHOTO TUTAaHUS PACTEHUH,
pacIierieHus Kpaxmaina U OesIKoB 1Mo/ AeicTBUEM (pepMEeHTOB, 000pyI0BaHUE JIJIs
JIEMOHCTPALMH OIBITOB 10 U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKHX, MEXaHU3Ma
JBIXAaTEIbHBIX JIBMKCHUN, MOJEIH I'OJIOBHOTO MO3Tra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TkaHel pacTEHUW.

JlaGopaTopHasi padota «/3yueHue TKaHEe! KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHue opraHoB LBETKOBOT'O PACTEHUS.

Tema 10. PasmHoxkeHHe U pa3BUTHE OPraHU3MOB

@opMbI pa3MHOXKEHHUSI OPTAHM3MOB: Oecrnojioe (BKIIKOYash BETE€TATUBHOE) U
noysioBoe. Buapl 0ecrnojsoro  pa3MHOXKEHHUS: TMOYKOBAaHUE, CHOPYJISIUS,
(dparmeHTaiysi, KJIOHUPOBAHUE.

[TonoBoe pa3zmuoxenue. IlomoBeie kneTku, wiam ramerel. Meio3. Cragun
Mmeio3a. [loBeaenue xpomocoM B mero3e. Kpoccunrosep. buonornueckuii cMbIC
MeHo3a M MOJIOBOTO mpouecca. Melo3 M ero MeCcTo B KU3HEHHOM LIHKIIE
OPTaHU3MOB.

IIpensapoabimieBoe pazsurue. ['amerorenes y :KuBOTHBIX. [10s10BbBIE Kene3bl.
O6pazoBaHue U pa3BUTHE NOJIOBBIX KJIeTOK. Criepmartorenes u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpEHUE M SMOpPUOHAILHOE pa3BUTUE KUBOTHBIX. CrocoObl
OIUIOIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

NuauBunyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3 ). DMOPHUOJIOTHS — HayKa
O Pa3BUTUU OPTAaHU3MOB. Mopghocernez — 00Ha u3 21asHbIX NPooIeM IMOPUOTIOSUU.
Konyenyusa mopgoeenos u modenu mopghoceneza. Craguum >MOpHUOTEHE3A
KUBOTHBIX (Ha mpumepe Jirymku). JpoOnenne. Tumbsl  apoOieHus.
Lemepmunuposannoe u Heoepmunuposannoe Opobrenue. bnacmyna, munoi
oracmyn. OCOOCHHOCTH JPOOJICHUS MJICKOTUTAIONMX. 3apOJIbIIIEBbIC JIMCTKU
(racTpyssiius ). 3akiaaKa OpraHOB M TKaHEH U3 3apOABIIIEBBIX IUCTKOB. B3anMHoe
BIMSIHUE YacTel pa3BUBAIOLIETOCS 3apojblia (SMOpHUOHAIbHAS HHIIYKIIHUS).
3aknasKa TIUIAHA CTPOEHUS JKUBOTHOIO KaK pe3yJbTaT HEPapXUYECKUX
B3aUMOJICCTBUN TreHOB. BimsHue Ha »MOpHOHATBLHOE pPa3BUTHE Pa3IMYHBIX
(bakTOpOB OKPY’KAIOLIECH CPE/IbI.

Poct u pazButue xuBOTHBIX. IlocToMOpmoHambHEINM Tepuona. [Ipsmoe u
Hernpsimoe pa3Butue. Pa3Butue ¢ meramopdo3oM y OECMO3BOHOYHBIX H
MO3BOHOYHBIX XUBOTHBIX. DHOJIOTMYECKOE 3HAYEHUE MPSIMOTrO0 M HEMPSAMOTO
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pa3BUTHs, UX pacHpOCTpaHEHUE B Ipupoje. Tumbl pocta )KUBOTHBIX. DAKTOPHI
peryisiiuy pocTa KUBOTHBIX U yenoBeka. CTagun mocTIMOPHOHATILHOIO Pa3BUTHS
y JKUBOTHBIX 1 yesioBeka. [leproibl oHTOreHe3a yenoseka. CtapeHue u cMepTh Kak
OMOIOTHYECKHE TIPOIIECCHI.

PasmHoxenne u pazButue pactenuil. ['amerodur u cmopodut. Meiio3 B
KU3HEHHOM 1uKkJie pacteHuil. OOpa3zoBaHMe cHmop B Ipolecce MeHo3a.
['amerorenes y pacteHuid. OIUIONOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. J[BoliHOE OII0OAOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHH.

MexaHu3Mbl peryJisiliid OHTOTE€HE3a Y PACTEHUN U KUBOTHBIX.

JleMOHCTpPALMH

[Toptpersr: C. I'. Haamn, X. [IIneman.

Tabmuupl 1 cxembl: «BererarnBHoe pa3MHOXeHHe», «Tumbl OecnoJioro
pa3sMHOXKeEHUsD», «Pa3MHOXKEHUE XIIaMUIOMOHAIb», «Pa3MHOKEHHE 3BIJICHBD»,
«Pa3MHO)eHne ruapsy, «Meio3», «XpoMocoMbl», «I'amerorenes», «CtpoeHue
SUUEKIIETKH U cniepMaro3onna», « OCHOBHBIE CTaMM OHTOreHe3a», «lIpsamoe n
HenpsiMoe pa3BuTHe», «Pa3BurHe Malickoro »xyka», «Pa3Butue capaHumn»,
«Pa3Butne mATymkm», «JIBOMHOE OIUIOJOTBOPEHHE y LBETKOBBIX PACTEHHIN,
«CTpoeHHe CeMsiH OJTHOOJIBHBIX U JIBYJAOJbHBIX PACTEHHID, « JKU3HEHHBIN LUK
MOPCKOM  KamycTbl», « KM3HEHHBIM 1MKI Mxa», <OKuU3HEHHBIM UK
NanopOTHUKA», « KU3HEHHBIN LUK COCHBIY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpENnaparbl SHIEKIETOK U
CIIEPMATO30UI0B, MOAEND « LUK pa3BUTHS JSTYLIKI.

JlabopaTopHasi paboTa «3ydueHre CTpOCHHUS MOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpOTIpEnaparax».

IIpakTnyeckas padora «BpIsiBI€HHE NPU3HAKOB CXOACTBA 3apOJbIIICH
MO3BOHOYHBIX KUBOTHBIX).

JlabopatopHnass pabdora «CTpoeHuE OpPraHoB pPa3MHOKEHUSA BBICIINX
pacTeHUN.

Tema 11. I'eHeTHKa — HAyKa 0 HACJEJACTBEHHOCTH U M3MEHYMBOCTH
OPraHu3MoOB

Hctopusi cTaHOBIEHHWS W pa3BUTUS TEHETHKUM Kak Hayku. Paboter T
Menpens, I'. ne ®pusza, T. Moprana. Posb 0T€UECTBEHHBIX YUYEHBIX B Pa3BUTUU
renetrkd. Pa6otel H. K. Kombsiioa, H. 1. Basuosa, A. H. benozepckoro, I'. 1.
Kapneuenko, FO. A. ®uwmmuenko, H. B. Tumodeea-Pecosckoro.

OCHOBHBIE TEHETUY €CKUE MMOHATHUS U CUMBOJIbL. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeIbHBIE TEHbI, AJbTEPHATUBHBIC NPU3HAKHW, JTOMHHAHTHBIM W PELECCHBHBIN
MPU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAsI IMHUS, THOPUIbI, TEHOTHI, (PEHOTHII.
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OCHOBHBIC = METOJbl  T'E€HETUKH: THOPUIAOJOTHICCKUN, IUTOJOTHUECKUM,
MOJIEKYJIIPHO-T€HETUY ECKHIA.

JleMoOHCcTPALMH

IToptpetsr: I'. Mennens, I'. ne ®puz, T. Mopran, H. K. Koasnos, H. W.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®wmnuenko, H. B.
Tumodeen-PecoBckuid.

Tabmuibl u cxeMbl: «MeToIbl TEHETUKNY, «CXeMbI CKpEIMBAHUS.

JlabopaTtopnass padora «/lpo3odmna Kak OOBEKT TEHETUYECKHX

UCCIIEIOBAHUI .
Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
Mounorubpuasoe ckpeumBanue. IlepBblii 3akoH MeHaens — 3aKkoH

eIMHOo00pa3usi THOpUI0B epBOTo nokoJieHus. [ lpaBuino nomunupoBanus. Bropoi
3aKkOH MeHnzensa — 3aKOH paclleIUIeHHs MPU3HAKOB. Lluronornueckne OCHOBBI
MOHOTHOPHJIHOTO CKpelMBaHus. [ Mmore3a 4uCTOTHI raMer.

AHnamusupyroliee ckpemyBanue. [[poMexyTouHbIl XapakTep HACJIEA0BaHMS.
Pacieniienre npu3HakoB IPU HENOJIHOM JTOMUHHUPOBAHUH.

JuruOpunnoe ckpeuwBanue. TpeTuil 3akoH MeHens — 3aKOH HE3aBUCHMOTIO
HAacJleOBaHUsl  MpHU3HAKOB.  lluronornyeckue  OCHOBBI  AUTHOPHUIHOTO
CKpELMBaHUS.

CuerieHHo€e HacienoBaHue nmpuszHakoB. Pabotel T. Moprana. CremiieHHoe
HACJIE0OBAaHUE TI'E€HOB, HAPYLICHUE CLEIUICHUS MEXIAYy TeHamMu. XpOMOCOMHas
TEOPHUsI HACJICACTBEHHOCTH.

['enerrka nmona. XpoOMOCOMHBIM MEXaHU3M OIPEAEIEHUS M0JIa. AyTOCOMBI U
II0JIOBBIE XpOMOCOMBI. ['OMOramMeTrHslii U rereporameTHbid noJ. I'eHerndeckas
CTPYKTYypa II0JIOBBIX XpOMOCOM. HacienoBanne npu3HaKoB, CLEIIEHHBIX C [OJIOM.

I'enotun kak nenoctHas cucrema. [lienoTpornus — MHOKECTBEHHOE JIEVCTBUE
resa. MHOXXECTBEHHBIM ajuleau3M. B3auMojaencTBHUEe HeaUICIbHBIX TI'€HOB.
KomrmementapHocTs. Dnuctas. [lonmumepust.

I'eHeTMUeCKM KOHTPOJb Pa3BUTHUS PACTEHUM, KUBOTHBIX M 4YEJIOBEKa, a
TaKke (PU3MOJOTHUYECKUX MPOLECCOB, TMOBEACHUS M KOTHUTHBHBIX (PYHKUHUH.
['eHeTHUEeCKME MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOICUCTBUS «X035HUH
— Mapa3uT» U «XO35IMH — MHUKpoOuom». ['eHeTnyeckue acreKkThl KOHTPOJS H
W3MEHEHHUS HACJIEICTBEHHOW MHPOpMALIUY B TOKOJICHUSIX KJIETOK M OPTaHU3MOB.

JdeMoHCcTpauuun

IToptpersr: I'. Mennens, T. Mopras.

Tabmuuet u cxembl: «IlepBblil U BTOpoii 3akoHbl Mennemns», « Tperuii 3akoH
Mennens», «AHamu3upymoolee cKpenmBaHue», «HemomHoe nomuHHMpoBaHHEY,
«CuersieHHOE HAaclieIOBaHUE TMPU3HAKOB Yy Apo3odwmibly», «['eHeThka moJsay,
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«Kapuotun uenoseka», «Kapuotun npozoduisl»y, «Kapuotunm nruisy,
«MHOXXeCTBEHHBIN ajliean3mMy», «B3auMo1elicTBUE IT'€HOBY .

O6GopynoBanue: MoOJENb Uil JIEMOHCTPALMU 3aKOHOB eIWHOOOpa3us
ruOpyUI0B TMEPBOTO TOKOJICHWS M PAaCIICIUICHUS TMPU3HAKOB, MOJENb IS
JEMOHCTpPAlMM 3aKOHA HE3aBUCHMOTO HACJICJOBAHMS IPU3HAKOB, MOJENb JJIs
JEMOHCTpPAlMM CLEIUICHHOTO HAacJeI0BaHUs IIPU3HAKOB, CBETOBOW MHUKPOCKOIL,
MUKpompenapar: «Jpo3odunay.

IIpakTuyeckass padora «l3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUS Y APO30(QUIBD.

IIpakTuyeckass paGora «J3yueHue pe3yapbTaTOB  AUTHOPUIHOTO
CKpEUMBAaHUS Y APO30(PHUIIBI».

Tema 13. 3aK0HOMEPHOCTH M3MEHYHMBOCTH

BiaumoneiictBue reHotuna u cpeapl npu  (GopMuUpoBaHUM (heHOTHMHA.
N3meHunBOCTh NMpU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHbBIC IPU3HAKU. Busl
U3MEHYMBOCTH: HEHACJICACTBEHHAA U HACJIEICTBEHHASI.

MonudukanonHass U3MEHYUMBOCTb. Posb  cpensl B (popMHupOBaHUU
Moau(pUKauMOHHON n3MeHunBocTH. Hopma peakuun npusHaka. BapuarnnoHHbIN
pan u BapuanmonHas kpuBas (B. Horanncen). CoiicTBa MOIM(PUKAIIMOHHON
U3MEHYMBOCTH.

['enHoTHIIMUECKAsA U3MEHUYUBOCTH. CBOMCTBA TEHOTUITHNYECKOM M3MEHYMBOCTH.
Bupl reHOTUNIMYECKON U3MEHUYUBOCTH: KOMOMHATUBHAS, MyTallMOHHASI.

KoMmOuHaTtuBHass M3MEHUYMBOCTb. Mei0o3 M TOJOBOW MpOIECC — OCHOBA
KOMOWHATUBHOM N3MEHYHUBOCTH. POJIb KOMOMHATUBHOW M3MEHUMBOCTHU B CO3/1aHUN
TFeHETUYECKOTO Pa3zHoo0pasus B Mpezesiax 0JHOTO BUA.

MyTanmoHHass W3MEHYMBOCTh. Bubl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE MW MWHAYUHPOBAHHbIE MyTaluuu. SaepHble U
HUTOIUIa3MaTnyeckue myrauuu. ComMaTH4eCKHe W MOJIOBbIE MyTaluu. [IpuduHeI
BO3HMKHOBEHHA MyTauuid. MyTareHpl M HX BIMSHHE HAa OpPraHU3MBL.
3aKOHOMEPHOCTH MYTallUOHHOTO IIpoIiecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HaciencTBeHHOM m3MmenunBocTH (H.M. BaBunoB). BHesinepHas M3MEHYMBOCTb U
HACJIEICTBEHHOCTb.

OnueeHemuxka U INUSEHOMUKA, pPONb INUSEHEMUUECKUX (PaKmopos 8
HACIe008aAHUU U USMEHYUBOCTIU PEHOMUNUYECKUX NPUSHAKOE Y OP2AHUIMOS.

JdeMoHCcTpauuun

Iloptpersr: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabmpr u  cxembl: «Buasl u3MeHYHUBOCTH», «MoaubukamoHHas
W3MEHUYUBOCTDY, «KoMOuHaruBHas U3MEHUYHUBOCTDY, «Meio3sy,
«OmnonoTBopenuey, «I eHeTrnueckue 3a00eBaHMs YEIOBEKay, « BUIbl MyTammii.
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O6opynoBaHue: KuUBble M TepOapHbIE SK3EMIUIIPhl KOMHATHBIX PAaCTEHHI,
pucysku (dotorpadun) >KUBOTHBIX C PA3IMYHBIMUA BUJAMHU U3MEHUYUBOCTH.

JlaGopaTopHas padora «Hccnenosanne 3aKOHOMEPHOCTEN
MOAU(PUKALIMOHHOW U3MEeHUYMBOCTH. [locTpoeHne BapHallMOHHOTO psia U
BAPHUALMOHHOU KPUBOW».

IIpakTuyeckass padora «Myrauuu y aApo3oduibl (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka yenoBeka

Kapuotun yenoseka. MexayHapoHas IporpaMMa MCCIEI0BaHUS I'€HOMaA
4yenoBeka.  Meronbpl  M3y4EHMsT [EHETHMKM  4YEJIOBEKa: T[EHEAIOTHYECKUH,
OJIM3HELIOBBIM, LIMTOr €HETUYECKHUIM, MOMYJISIIUOHHO -CTATUC TUY €CKH,
MOJIEKYJIIPHO-T€HETUY ECKHM. CoBpeMeHHoOe ONpENEIICHUE reHOTHIA:
IIOJJTHOTEHOMHO€E CEKBEHUPOBAHNE, TEHOTUIIMPOBAHNUE, B TOM YMCJE C NMOMOIIBIO
[1{P-anam3a. HacnencTBenHbie 3a00JieBaHUS YeslOBEKa. | eHHbIE U XPOMOCOMHBIE
00JIe3HM 4elloBEeKa. bOoJe3HM ¢ HacleICTBEHHOM MpeapacnoioKEHHOCTHIO.
3HaueHUEe MEAMLUMHCKOW T'€HETUKHA B MPENOTBPALICHUN U JICYEHUU T'€HETUYECKUX
3a0oJneBaHuil yenoBeka. MeUKO-TeHETHUECKOE KOHCYIbTUpOoBaHUe. CTBOJIOBBIE
KJIeTKU. [IoHATHE «TE€HETHYECKOTO rpy3a». DTUYECKUE aCIEKThl UCCIIEIOBaHUI B
00JIaCTH peIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTOpbl MOBBIIMIEHHON UYYBCTBUTEIBHOCTH YENOBEKa K
buszruecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYXKarolleh cpeabl. [ eHernueckas
IIPEAPACIIOIOKEHHOCTD YEJIOBEKA K NATOJIOTUSIM.

JdeMoHCTpanuu

Tabmuupl u cxembl: «KapuoTtun yenoBeka», «MeToabl U3ydeHUs] T€HETUKU
yenoBeKay, «I'eHeTnueckue 3a00J1€BaHUs YETIOBEKaY.

IIpakTnueckas padora « CocTaBlIeHHE U aHATU3 POJIOCIOBHON.

Tema 15. Cesiekuusi Opranm3MoB

JoMecTukanuss M celeKuus. 3apOXKACHUE CEJIEKIMH WU JOMECTHKALUU.
Yuenne H. W. BaBunmoBa o ILleHTpax MNpOUCXOXIEHUS U MHOTrooOpaszus
KyJIbTYPHBIX pacTeHuid. Posib cenekuuu B CO34aHUM COPTOB PACTEHUN U MOPOJ]
*UBOTHBIX. CoOpT, mnopoaa, WTaMM. 3aKOH TOMOJIOTMYECKHX pSIOB B
HacjieJACcTBeHHOM wm3MeHumBocTH H. . BaBuiaoBa, ero 3HaueHue JIsd
CEJIEKITMOHHOH PabOTHI.

Mertonpl CeNneKIMOHHOM paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIM H
VHIUBUIYAJIbHBIN. DTarel KOMOUMHAIIMOHHOU CCJICKIIUH. HUcnrwiTanue
OPOU3BOAUTENCH MO MOTOMCTBY. OTOOP MO TEHOTUITYy C TOMOIIBIO OIEHKHU
(dheHoThna MOTOMCTBA M OTOOP MO TEHOTHUITY ¢ TToMombio aHamm3a JIHK.

HckycCcTBeHHBIW ~ MyTareHe3 Kak  METOJ  CEJCKIIMOHHOW  paboThI.
PagyannoHHbI 1 XUMHYECKUN MYyTAareHe3 Kak KCTOYHHUK MyTalud y KyJIbTyPHBIX
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dbopm opranm3moB. lcmonb30BaHHE TEHOMHOTO PEIAaKTUPOBAHWS W METOJIOB
pexoMOuHanTHBIX JJHK 11 momydenust ucxoaHOro Matepuania Jjisli CENeKIUH .

[lonyuenne MOJIUTIIOUAOB. BuyrpuBunoas ruOpUAN3aIusl.
bruzkopoacTBEeHHOE — CKpemmBaHue, Wi wHOpuauHr.  HepoactBenHoe
CKpelllMBaHue, Uiu ayropuauur. ['erepo3uc u ero npuyuHbl. Mcmnosb3oBaHue
rerepo3uca B cenekiuu. Otnanéunas rudpunuzanud. [Ipeononenue 6ecroaus
MEXBUJIOBBIX THOPUIOB. J{0CTHKEHHSI CENEKIIUU pACTEHUI U )KUBOTHBIX. «3enéHast
DEBOMOYUL).

CoxpaHeHUE U U3YYCHHUE TCHETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKAX poOJauWYed JUId  CO3JIaHHUsI HOBBIX COPTOB W THOpPHUIIOB
CEIbCKOXO3SAMCTBEHHBIX  KYIbTYp. H3yuenue, coxpanenue u  ynpaeieHue
2eHEeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBLCIOBbIX HCUBOMHBIX
8 YenAxX YIYUUEHUS. CYWeCm8YIouWuxX U CO30aHUsl HOBbLX NOPOO, TUHUU U KPOCCO8, 8
MOM 4YuUcie ¢ NPUMEHEHUEM COBPEMEHHbIX MemOo008 HAYYHBIX UCCIe008AHUM,
nepeoosulx uoel U nepcnekmusHbIX mMmexHoN02ULL.

JdeMoHCcTpanun

[Toptpersr: H. WN. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, II. IL
Jlykpsanenko, b. JI. Actaypos, H. bopmnoyr, /1. K. bemnses.

Tabmumibl 1 cxeMbl: «LleHTpBI MPOUCXOXKIEHUS 1 MHOTO0Opa3usi KyJIbTyPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKUX PSIJIOB B HACIEICTBEHHO 1 U3MEHUUBOCTHY,
«Metoabl cenekuumn», «OTnanéHnas rudpuausanus», « Myrarenes».

JlabopaTopunasi padoTa «M3ydueHue COpTOB KyJIbTYPHBIX paCTEHUU U IOPO/T
JIOMAIITHUX )KAUBOTHBIX).

JlabopaTopHasi pabora «/3ydeHrue METOJIOB CEJIEKIIMN PACTCHUIN.

IIpakTnueckas padora «IIpuBuBka pacTeHUN.

Jkckypcusi «OCHOBHBIE METOABI M JOCTWKECHHUS CEJICKIMW PACTEHUU U
YKUBOTHBIX (Ha CENIEKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCTBITATEIbHBIM Y4aCTOK, B TEIUIMYHOE XO3SHUCTBO, B J1a0OpPATOPHUIO
arpOyHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BUOTEeXHOJIOTUA U CHHTeTHYECKAsi OMOJIOTUA

OOBEKTHI, HCIOJb3yeMble B OMOTEXHOJOTHM, — KJICTOYHBIE W TKAHEBHIC
KYJIbTYpPHI, MHKPOOPTaHU3MBI, UX  XapakTEepUCTHKA. TpanuimonHas
OMOTEXHOJOTHS: XJICOOTEUEHUE, TOJYyYEeHHUE KHUCJIOMOJIOYHBIX MPOIYKTOB,
BUHOieTMe. MukpoOnosorudeckuii cuHTe3. OOBEKThI MHKPOOHOJOTHY €CKUX
TexHoJoruil. [IponzBoacTBO OENKa, aMUHOKHCIIOT 1 BUTAMHHOB.

Co3aanue TeXHOJIOTUI U MHCTPYMEHTOB II€JICHAIIPABIICHHOTO U3MEHEHHUS U
KOHCTPYUPOBAHUS TEHOMOB C LIEbIO OJIYYEHHSI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIep KaIUX HE BCTPEUAIOIINECS B MPHUPOIe OMOCUHTETHUCCKHE Ty TH.
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Knerounas unxeHepus. MeToasl KyJbTypbl KJIETOK M TKaHEH PAacTEHUM U
#*UBOTHbIX. KpuoOGanku. Comaruueckas ruOpuauzanus ¥ COMATHUYECKHIA
smOpuorene3. lMcnosp30BaHue ramiougoB B CEIEKUMU pacTeHui. [lomyuenue
MOHOKIOHAIbHLIX anmumen. Mcnonb306anue MOHOKIOHATbHBIX U NOTUKIOHATLHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpyKUus
SULEKIETOK U KIIOHUPOBAHME JKMBOTHBIX. METO TpaHCIUIAHTALMU SIAEP KIETOK.
Texnonocuu  0300posaeHUsl, KYIbMUGUPOBAHUSL U MUKPOKIOHATbHOZO
PA3MHOHCEHUSL CElbCKOXO3AUCMEEHHBIX KYAbMYP .

XpOMOCOMHass W TE€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€HA U
KoHcTpynpoBanue pekomOouHanTHbIX [IHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTikeHnss W NEPCHEKTUBBI  XPOMOCOMHOM UM TE€HHOM  HMH)KEHEPHUHU.
DKOJIOTUYECKUE U ITUYECKHUE MPOOIEMbI TEHHOW UHXEHEPUU.

MenunmHckue 6uorexnosioruu. IloctreHomuas nudposas mequuuna. [THP-
JUarHocTuka. MeTaOOJOMHBIM aHanu3, TeHOLIGHTPUYECKUH aHalM3 MIpoTeoMa
YeJIoBEeKa ISl OLUEHKH COCTOSIHMS €ro 3J0poBbs. MCIOJIb30BaHHE CTBOJIOBBIX
KiIeTok. TaprerHas tepanust paxka. 3D-OmoummkeHepuss nns  pa3pabOTKu
(yHIaMEHTAIBHBIX OCHOB MEIMIMHCKUX TEXHOJIOTHUW, CO3/aHUSA KOMILIEKCHBIX
TKaHEl COYETaHUEM TEXHOJIOTUW TPEXMEPHOTO OMONPHUHTUHTA U cKaddosauHra
JUISL PELICHUS 3a/1a4 I1ePCOHAIM3UPOBAHHON METUIMHBI.

Co3anue BEKTOPHBIX BaKUMH C LEIbI0 OOecreueHrss KOMOMHUPOBAHHOM
3ammThl OT BO30yauteneit OPBU, ycTaHOBIE€HHE MOJIEKYJISIPHBIX MEXAHHU3MOB
¢byukuronupoBanus PHK-conepxaimx BUpyCcOB, BbI3bIBAIOLIMX 0CO00 OMACHbIE
3a00JIeBaHMsI YEeJIOBEKA U YKUBOTHBIX.

JdeMoHCcTpanun

Tabmuup! 1 cxemsl: «Vcnosib30BaHNE MUKPOOPTaHU3MOB B IPOMBIILIEHHOM
POM3BOJICTBEY, «Knerounas nHxxenepus», «I'€HHas UHKEHEPUS.

JlaGopaTopHasi padora «3yueHrue 00bEKTOB OMOTEXHOJIOTHI.

IpakTnueckas padora «IlomyyeHre MOJTOYHOKHUCIIBIX MPOJLYKTOBY.

Ikckypcusi «buOTEeXHOJIOTHUS — BaXXHEWIAs NPOWU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOICTBO ).
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INTAHUPYEMBIE PE3YJIBbTATBI OCBOEHMS TIPOI'PAMMBI 11O
BUOJIOTN HA YPOBHE CPE/THEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pE3yJIbTaTaM OCBOCHUS
oOydJalommMucs MpOTpaMM  CpeaHero oOmero oO0pa3oBaHUs: JHMYHOCTHBIE,
METanpEIMETHBIE U NPEIMETHBIE.

B cTpykType TMUYHOCTHBIX PE3YIbTaTOB OCBOEHHSI IIPOTrPaMMBbI IO OMOJIOTHH
BBIJICJIEHBI CJIEAYIOLIME COCTABIISIONIME: OCO3HAHUE 00YJYarOIMMHUCS POCCUICKON
IPaXIaHCKOU HIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATENbHOCTH
U CaMOOMpPENENEHUI0, Haauyue Mmomueayuu K OOy4YeHHIO OUOJIOTHH,
yeneHanpaeienHoe passumue BHYTPEHHUX YOEXKIEHUM JIMYHOCTH HAa OCHOBE
KJIFOYEBBIX LEHHOCTEM M HMCTOPUYECKHX TPAAULMN pa3BUTHUA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCHb U CHOCOOHOCHb 00YUAIOIMXCS PYKOBOJICTBOBATHCS B CBOEH
JEATENbHOCTH LEHHOCTHO-CMBICJIOBBIMUA YCTAHOBKAMHM, TPHUCYIIUMUA CHCTEME
OMOJIOTUUECKOTO  00pa3oBaHMsl, HAAUyue NPABOCOIHAHUS  SKOJOTUYECKOU
KYJIbTYpbl, CHOCOOHOCMU CMAagumyb 1IN U CTPOUTH KU3HEHHBIE IIJIaHBI.

JInuHOCTHBIE PE3YNbTAaThl OCBOEHUS IPOTPaMMBbI IO OMOJIOTHH 10CTUTAKOTCS
B €IMHCTBE Y4eOHOW M BOCMUTATEIBHOW JEATEILHOCTH B COOTBETCTBHU C
TPaAULIMOHHBIMU POCCUNCKUMH COUMOKYIbTYPHBIMHU, ICTOPUYECKUMHU U JTYXOBHO -
HPABCTBEHHBIMU IIEHHOCTSAMHU, MPUHATHIMUA B OOILIECTBE NMpaBUJIaMUd U HOpMaMu
NOBEACHUSI W CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS, CaMOBOCIMTAHUS U
CaMOpa3BHUTHs, PA3BUTHUS BHYTPEHHEW MO3UIMM JUYHOCTH, HATPUOTU3MA U
YBOXEHUS K 3aKOHY U IPaBOIMOPSAKY, YEJIOBEKY TPyAa U CTapUIeMy MOKOJIECHHIO,
B3aUMHOTO YBaXCHHsI, OCPEKHOTO OTHOILICHHUS K KyJbTYpHOMY HACJCIUIO U
TpaaULMSIM MHOTOHAIMOHAIBHOrO Hapoaa Poccuiickon dexepanuu, npupoae u
OKpY>Karollen cpee.

JIuuHOCTHBIE pE3yNbTaThl OCBOEHUS Yy4ueOHOro mnpeaMmera «buonorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh M CIOCOOHOCTH 00YYaIOUMXC S PYKOBOICTBOBATHCS
chopMupoBaHHONW BHYTPEHHEH TO3MIIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHWEHTAIMil, TO3WUTUBHBIX BHYTPEHHUX YOEXIEHUH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, PACIIUPEHHUE KU3HEHHOTO
OIIbITA U ONBITA AEATEIILHOCTHA B IMPOLIECCE PEANU3ALMN OCHOBHBIX HAIPABICHUN
BOCIIUTATEIILHOU JIEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOT0 BOCHUTAHMS:

c(hopMUPOBAHHOCTH I'PAXKTAHCKON MO3UIMH 00 YyJaOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUKUCKOTO OOIIECTBA;
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OCO3HAaHUE CBOUX KOHCTUTYIMOHHBIX MpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHAa U MPABOIIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIBHOCTH IPHU CO3JaHUU
y4eOHBIX TIPOEKTOB, PEIICHUH Y4eOHBIX M MO3HABATEIbHBIX 3a/a4, BHITIOJHECHUH
OMOJIOTHYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTh ONPEAENSATh COOCTBEHHYIO TMO3UIMI0O MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU B OOBICHSATH €€;

YMEHHUE YYHTHIBaTh B CBOMX JCHCTBUAX HEOOXOJAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOCH C pa3HBIMH YOSKICHUSIMHU, KYIbTYPHBIMH IICHHOCTSMH H
COLIMAJIbHBIM TOJIOKEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOLECCE COBMECTHOTO BBINOIHEHUS
y4eOHBIX, TO3HABATEILHBIX M MCCJENOBATEIIbCKUX 3a7a4, YBAXKUTEIHLHOIO
OTHOIIIEHUSI K MHEHUIO OIIMOHEHTOB MNpU OOCYXJIEHUU CHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKaHNS;

FOTOBHOCTh K T'YMAaHUTAPHOM U BOJIOHTEPCKOM AEATEILHOCTH;

2) IAaTPHOTHYECKOT0 BOCIIMTAHMSA:

c(hopMuUpOBaHHOCTH POCCHUICKOU TPaXJaHCKOU UJICHTUYHOCTH,
MaTpuoOTU3Ma, YBAKEHHS K CBOEMY HapOJly, YyBCTBA OTBETCTBEHHOCTH MEPEN
Ponunon, ropmoctu 3a cBOM Kpad, CBOWO PoauHy, CBOW A3BIK U KYJBTYDY,
MPOILIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHO€ OTHOIIIEHUE K IPUPOIHOMY HACJIEIUIO U MAMSITHUKAM MPUPOIbI,
noctuxeHusaM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ] POCCHUMCKUX YUEHBIX B CTAaHOBJICHHE U
pa3BuUTHE OWOJIOTUH, TMOHMMAaHHUS 3HAYEHUs OWOJIOTHHM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B )KMU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ueiHas yOoeXJIEHHOCTh, TOTOBHOCTh K CIIy>K€HHIO M 3aumre OTeuecTna,
OTBETCTBEHHOCTH 3a €r0 CYJbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS:

OCO3HAHHE AYXOBHBIX LICHHOCTEN POCCUMCKOTO HAPOA;

c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ATUUECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSACH HA MOPATILHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHWeE JJMYHOTO BKJIa/Ia B TIOCTPOCHUE YCTOWIHUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSIM, CO3JaHUIO CEMbY Ha OCHOBE
OCO3HAHHOTO TPUHATHS L[EHHOCTEHW CEMEWHOW >XWU3HHM B COOTBETCTBUU C
TpaauuusiMu HapoaoB Poccuu;

4) 3¢cTETHYECKOT0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIIOUAs ICTETUKY ObITA, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/1a, OOMIECCTBEHHBIX OTHOIIICHUH;
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MOHUMAaHHUE SMOLIMOHATBHOTO BO3ACHCTBUSA KUBOM NPUPOIbI U €€ LICHHOCTH;

TOTOBHOCTh K CAMOBBIP@XEHHMIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMJICHUE
IPOSIBIISIT KAU€CTBA TBOPUYECKOM JIMUHOCTH;

5) ¢pusnyeckoro BocnuTaHus, GOpMHUPOBAHMUSA KYJIbTYPbI 310POBbS U
IMOUHOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAHWE M peaau3auus 3J0pOBOro M 0e30macHoro ooOpasza >XKHU3HU
(3mopoBO€  mNUTaHHWE, COOJIIOJICHUE TUTMEHWYECKHX TMpaBWil M HOPM,
cOQIAaHCUPOBAHHBIM PEKUM 3aHITHA W OTAbIXa, pEryjsgpHas QuandeckKas
aKTUBHOCTb), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE IIEHHOCTU MPAaBWI HWHIAUBUIYAIBHOTO U  KOJUIEKTUBHOTO
0€301acHOT0 MOBEACHUS B CUTYALUSIX, YTPOKAIOIIMX 3JOPOBbIO U KU3HHU JIFOAEH;

OCO3HAaHME MOCJEACTBUN U HENPUATHS BPEIHBIX NPUBBIUEK (YIOTpEOICHHUS
aJIKOT0JIs1, HAPKOTUKOB, KypEHUs);

6) TPy10BOTr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYly, OCO3HAHKE LIEHHOCTH MAacTEPCTBA, TPY10IH00HE;

TOTOBHOCTh K aKTUBHOW JEATEIbHOCTU TEXHOJOTHUECKOW M COLMAIbHOM
HaNpaBJIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, IJITAHUPOBATH U CAMOCTOSATEIbHO
BBITIOJIHATD TAKYIO JE€ATEIbHOCTD;

MHTEpPEC K pa3muHbIM cdepam npodeccuoHaIbHON 1eATeNbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAaHHBIM BBIOOP Oyayied mnpodeccuu U peaau30BHIBATH
COOCTBEHHBIE )KU3HEHHbIE TUIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHHIO U €camMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEU KU3HU;

7) IKOJIOTH4€CKOT0 BOCTIUTAHMSI:

HKOJIOTMYECKH 11eJIeCO00pa3HOE OTHOIIEHHE K MPHUPOJIE€ KaK HCTOUHHKY
KU3HU Ha 3emJie, OCHOBE €€ CYyILIECTBOBAHUS;

MOBBIIIEHUE YPOBHSA 3KOJOTHUECKOW KYyJbTYpbhl: MNPUOOPETEHHE OIbITa
IUIAHUPOBAHUSI TOCTYNKOB M OLEHKM HMX BO3MOXHBIX TMOCIEACTBUN ISt
OKPYKaroller CPeIbl;

OCO3HaHME TI00ATHHOTO XapakTepa 3KOJOTHUECKUX MpOoOJeM U MyTed X
perieHus;

CIIOCOOHOCTh HCMOJIb30BaTh NpHOOpeTaeMble NpPU H3YYEHUH OHOJIOTHH
3HAHUSA ¥ YMEHHUS TPU PEUICHUH MNPOOJeM, CBSI3aHHBIX C PalUOHAILHBIM
IPUPOJIONONIL30BaHUEM  (COONIOACHUE TIpaBWJI  MOBEACHUS B MPHUPOJIE,
HaMpaBJICHHBIX HAa COXpPaHEHHE PABHOBECHsS B JKOCUCTEMAaX, OXpaHy BHJIOB,
AKOCHUCTEM, Onocheps);
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AKTUBHOE HENPUATUE JEUCTBUM, NPUHOCIIMX BpEel  OKPYKAMOIIECH
OPUPOJHON cpefie, yMEHUE MPOTHO3UPOBATH HEOIATONPUSTHBIE HKOJIOTHUECKHE
IOCJICACTBHS IIPEANIPUHUMAEMBIX IEUCTBUN U NPEIOTBPAILATh UX;

HaJIMYHE PA3BUTOI0 HKOJIOTUYECKOIO MBIIUIEHUS, KOJIOIMYECKON KYJIbTYPHI,
OIIBITA NEATEIbHOCTH DKOJIOTUYECKOU HAaIPABJICHHOCTH, YMEHUs
PYKOBOJICTBOBATbCSI UMHU B ITO3HABATEIbHOM, KOMMYHMKAaTUBHONW M COLMAIBHOMU
IIPAKTHUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUUECKOU IEATEILHOCTH 3KOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHUA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUsSI HAyKH M OOILECTBEHHOUN NPaKTHUKU, OCHOBAHHOI'O HA JHMAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIErO0 OCO3HAHUIO CBOET0 MECTA B MOJUKYJIbTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M UYMTATEIBCKOM KYJIBTYpPHI KaK CpEICTBa
B3aMMOJICUCTBUS MEXY JIOAbMU U IO3HAHUS MUPA;

NOHUMaHUE cHenupuKd OHUOJOTUM KaK HayKH, OCO3HaHUs €€ poiu B
(GOopMUPOBAHUM PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM LEIOCTHOTO
NPEICTABICHUSI 00 OKpYXaloIleM MHUPE KaKk O €JUHCTBE IMPUPOJbI, YEIOBEKA U
oOl1lleCTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIEHUH MpoOseM
COXpaHEHHMsI PUPOJIHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OMOJIOTUM JIJII COBPEMEHHOM LMBUIM3ALIUU:
obOecrieueHrsi HOBOTO YPOBHSI Pa3BUTHUS MEIULIMHBI, CO3/IaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaThb PECypCHbIE MPOOJIEMbl  pa3BUTHUSA
YeJI0BEYECTBA, MOUCKA MyTeN BBIX0/1a U3 TJIOOATBbHBIX SKOJOTUYECKUX PO0JIeM U
obecrieueHusi TepexoJa K  YCTOMYHMBOMY  DPa3BUTHIO, PALUOHAILHOMY
UCIIOJIb30BaHUIO TPUPOJIHBIX PECYpcOB M (HOPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OHOJOTUYECKUX 3HAHUA B UEIAX
NOBBIIIEHUST OOIEH KyJbTYypbl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, KakK
COCTaBHOM YacTH (PyHKIIMOHAJIHLHON I'PAMOTHOCTH 00YyYaroUmxcs, GopMUpyemMoit
pU U3y4eHUU OUOJIOTHH;

MMOHMMAHHE CYIIIHOCTH METOJ0B MO3HAHUSA, UCTIOJIb3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTM WUCIOJb30BaTh TMOJy4yaeMble 3HaHUS I aHajiu3a u
OOBSICHEHUS SIBJICHUN OKPYXKAIOILIEro MHUpPA U MPOUCXOASIIMX B HEM U3MEHEHU,
YMEHHE JelaTh OOOCHOBAHHBIEC 3aK/IIOUEHUS HAa OCHOBE HAay4HBIX (DAKTOB U
VMMEIOIIMXCS TAHHBIX C LEJbIO MOJy4YEeHHs JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTh CaMOCTOSITENILHO HCIIOJb30BaTh OMOJIOTHUECKUE 3HAHUSA JJIS
peleHust Npo6seM B pealibHbIX )KU3HEHHBIX CUTYalUSX;

OCO3HaHWE ILIEHHOCTH HAyYHOW AEATENbHOCTH, TOTOBHOCTh OCYILIECTBISTH
MPOEKTHYIO U UCCJIEI0BATENbCKYIO JEATEIbHOCTh HHANBHUIYAIBHO U B TPYIIIIE;
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FOTOBHOCTh M  CIIOCOOHOCTh K HENPEpPhIBHOMY OOpa30BaHHUIO H
caM000Opa30BaHUIO, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAaHUU MO OMOJIOTHH B
COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTAMH.

METAIIPEAMETHBIE PE3YJIBTATbBI

MeranpeamerHbie pe3yabTaThl OCBOCHUS YIeOHOTO mpeamera « bruoorusy»
BKIIIOYAIOT: 3HAYWMbIe i1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYUAIOIIMXCS
MEXIUCIUIUIMHAPHBIEC (MEXIPEIMETHbIE) 00IeHAYyYHbIE TOHATHS, OTPaXKArOII1e
IEJIOCTHOCTh HAYyYHOW KapTHHBI MHUpAa W CHenu(UKy METOJIOB IO3HAHUS,
UCII0JIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHsI, SBJICHHE, MPOIIECC,
CUCTEMa, HAyYHBINA (DaKT, MPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCIIeIOBaHNe,  HAOIIOEHUE, W3MEpPEHHe, DOKCIIEPUMEHT W  JIPYTHE);
YHUBEpPCAIbHbIE y4deOHbIe JeHCTBUS (TIO3HABATENbHBIE, KOMMYHHKATHUBHEIE,
PEryJISITUBHBIE), obecrnieunBaroIme dbopmupoBaHue (GYHKIMOHATBHOM
rPaMOTHOCTH W COIMAILHOW KOMIETCHIIMA OOydJarolmxcs; CIOCOOHOCTh
oOydJaronmxcs UCIIOJIb30BaTh OCBOCHHBIE MEXTUCIUTUTMHAPHBIE,
MHUpPOBO33PDEHUECKHE 3HAHUS W YHHUBEpPCAIbHblE Yy4yeOHbIE JCEHCTBUS B
MO3HABATEIIbHOW U COIMATILHOM MPAKTHKE.

B pesynprare wusyueHuss OHOJOTMM Ha YPOBHE CpPEIHEro OOIIEero
oOpazoBanus y oOyvaronierocs OyayT cGOpMUpPOBaHBl TO3HABATEIbHBIC
YHUBEPCAIbHbIE y4eOHBIE JEHCTBYSI, KOMMYHHUKATUBHBIE YHUBEPCAIbLHBIC YIEOHbIE
NENCTBUS, PErYIATUBHbIE YHHMBEpCalIbHbIE YdeOHbIE JEHCTBHS, COBMECTHAs
NesITeTbHOCTD.

MeranpeamerHble pe3ysbTaTbl OCBOEHUS MPOTrPAMMBI CPEJHEro OOIIEro
00pa3zoBaHus JOKHBI OTPaXKaTh:

OBianeHne  yYHMBepPCAJbHBIMH  Y4eOHBIMH  MO3HABaTeJbHbIMH
HEeNCTBUSIMHU

1) 6a30BbIe JJOTHYECKHE IeHHCTBUS:

CaMOCTOSITENbHO  (OPMYIUPOBATh M aKTyaJM3UpoOBaTh  MpoOiiemy,
paccMarpuBarh €€ BCECTOPOHHE;

UCII0JIb30BaTh IMPU OCBOCHUM 3HAHWUU MPUEMBI JIOTUYECKOTO MBIIIICHUS
(aHanm3a, cuHTE3a, CpaBHEHUS, KiacCcu(HKaIuu, 0000IeHus ), paCKpbIBaTh CMBICIT
OMOJIOTUYECKUX MOHATHH (BBLACIATh UX XapaKTepHbIC MPU3HAKH, YCTAHABIMNBATD
CBA3U C JPYTUMH MOHSATUSIMHU);

ONpEeAeNsATh LM JEATENIbHOCTH, 3a/aBas MNapaMeTpbl M KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI IEATEILHOCTU C IOCTABJICHHBIMU LIETISIMU;

UCII0JIb30BaTh OMOJIOTUYECKUE MOHATHS Il 00bsICHEHHSI (PAaKTOB U SBJICHHIA
YKUBOW MPUPOJIBI;
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CTPOUTH JIOTMUECKUE pacCykAeHUS (MHIAYKTUBHBIC, JCAyKTUBHBIC, IIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX
SBJICHUSX, (POPMYIMPOBATH BHIBOBI M 3aKITFOUCHHUS;

MPUMEHATb  CXEMHO-MOJIEJIbHBbIE  CPEACTBA I NPEACTaBICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOIICHUW B M3y4aeMbIX OMOJOTHUYECKHX OOBEKTaxX, a
TaKK€ MPOTUBOPEUYMII  Pa3HOTO  POJA, BBISBICHHBIX B  Pa3UYHBIX
UH(GOPMAITMOHHBIX HCTOYHHKAX;

pa3pabaTeIBaTh IUIaH PEIICHHs] MPOOJeMBbl ¢ y4ETOM aHAIM3a MMEIOITUXCS
MaTepHUalIbHbIX U HEMATEPUAIILHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBHI B ICSTEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJSIM, OIIEHUBATh PUCKU MOCJECTBUN NEATEIbHOCTH;

KOOPJIMHUPOBATh M  BBINOJHATH pabOTy B  YCJIOBUSIX pealbHOTO,
BUPTYAJIbHOTO U KOMOUHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEAaTUBHOE MBIIUICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 0a30BbIe HCCJIEA0BATEIbCKHE A€iiCTBHUS:

BJIQJICTh HABbIKAMH Y4E€OHO-UCCIIEI0BATENILCKOM U TPOCKTHOM JIEITETLHOCTH,
HAaBBIKAMM  pa3peuieHuss MpoOJeM, CIOCOOHOCTbIO UM TOTOBHOCTBIO K
CaMOCTOSTEIbHOMY TOMCKY METO0B PEIICHUS PAKTUY€CKUX 33/1a4, IPUMEHECHUIO
pa3JIMYHBIX METOJIOB MMO3HAHUS;

HCTOJIb30BaTh PA3JIUYHBIC BUJIbI AEATEILHOCTA MO IMOJYYEHUIO HOBOTO
3HAHUS, €ro HHTEPIpETalui, MPEeoOPa3OBaHUI0O U MPUMEHEHUI0 B Y4EOHBIX
CUTyaIUsIX, B TOM YHUCJIE TIPU CO3/IJaHUX YUEOHBIX U COLMAIILHBIX MPOEKTOB;

dhopMHUpOBaTh HAYYHBIN THUIT MBIILICHUS, BJIQJCTh HAYYHOU TEPMUHOJIOTHUEH,
KITIOUEBBIMU TTOHSATUSIMHU U METOJIaMH;

CTaBUTb W (OPMYJIHMpPOBaTh COOCTBEHHBIC 3aadyd B O0Opa3oBaTEILHOU
NeSATeIbHOCTH U )KU3HEHHBIX CUTYaIIUSX;

BBISIBIAITH TIPUYUHHO-CJICJICTBEHHBIE CBSI3M M aKTyaJlM3UPOBaTh 3ajayvy,
BBIJIBUTaTh TUINOTE3Y €€ pEIICHUs, HAaXOJUTh apryMEHThl i1 J0Ka3aTreabCTBa
CBOMX YTBEPKJICHHUI, 3a]1aBaTh MapaMETPhl U KPUTEPUU PECIICHUS;

AHAIM3UPOBATH TOJYYECHHBIE B XOJIE PpEHICHHUS 3aJaud Pe3yJbTarhl,
KPUTUYECKHU OLICHUBATh UX IOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCJIOBHUSIX;

JlaBaTh OIICHKY HOBBIM CHUTYaIUsIM, OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;,

OCYIIIECTBJIATh II€JICHAMPABICHHBIA TOUCK TEPEeHOCa CPEACTB M CIOCOOO0B
NENCTBUA B IPOPECCUOHATBHYIO CPENY;

yMETh TEPEHOCUTh 3HAHUS B TO3HABATEILHYIO M IMPAKTHUECKYIO 00JIacTH
YKU3HEIESITEIIbHOCTH;

YMETh MHTErPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX 001aCTEeH;
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BBIJIBUTATh HOBBIE HJIEU, TpeJiaraTb OpUrHHAIbHBIEC MTOAXO0Abl U PELICHUs,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMyCKAIOIIUE aJTbTEPHATUBHBIC PEIICHHS.

3) padora ¢ unopmaumei:

OPHUEHTUPOBATHCA B PA3JIMUHBIX MCTOUHHUKAX UH(OpMAIMU (TeKcTe y4eOHOTOo
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTepaType, OHOJIOTHUECKHX CIOBapsiIX U
CIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3zax MaHHbIX, B VHTepHeTe), aHATIM3UpOBaThH
UH(POPMAIUIO Pa3IMYHBIX BUOB U (POPM MPEICTABICHUS, KPUTHUECKH OLIEHUBATh
€€ 0CTOBEPHOCTh U HEITPOTUBOPEUYUBOCTE;

dbopmynupoBarh 3anpoChl U MPUMEHITh PA3IUUHbIE METOJIbI MIPU MOUCKE U
otOope Omosorndeckoi nHPOpMany, HEOOXOIMMOU I BHITIOJHEHHS YIeOHBIX
3anay;

npuoOpeTaTh OMBIT HCIOJb30BaHUS HH(OPMAIIMOHHO -KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCTIOJIb30BAHUS PA3IUNIHbBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMY  MpeaCTaBICHUS
OnoJIoTHYECKOM HHPOpMAaLUU (CXEMbl, TpapUKH, JUarpaMMsbl, TaOJIUIIbI, PUCYHKU
1 Ipyroe);

UCIIOJIb30BaTh HAy4YHbIM SI3bIK B KayeCTBE CpEACTBa IMpu padore C
OMoJIOTUUECKON HMHpOpMAlMEl: TNPUMEHATh XUMHYECKHe, (U3NUECKUE U
MaTeMaTUYECKUE 3HAKU M CHUMBOJIbI, (hOpMyJibl, aOOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CpEICTBa
HarJsiJHOCTH;

BJIaJeTh  HaBbIKAMM  pAacloO3HaBaHWs W 3alUThl  HWH(OpPMAINH,
MHGOPMAIIMOHHOM 0€30TIaCHOCTH JIMYHOCTH.

Ogi1ajleHHe YHHBEPCAJBHBIMH KOMMYHUKATHUBHBIMU 1€iCTBUAMU:

1) obmeHne:

OCYILECTBISATh KOMMYHHMKAIIMH BO BCEX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WA TUCKYCCUU MO CYIIECTBY 00CYKJaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHUS OTHOCUTEIHHO BBIMOJHEHUS MpeajaraeMoi
3a/la4, YUYUTHIBATh UHTEPECHI U COTIACOBAHHOCTD IO 3UIMHA APYTrUX YYACTHUKOB
JTMAJIOTa WM JUCKYCCHUHN);

pacrio3HaBaTh HeEBepOalbHBIE CpEACTBA OOIICHMS, MOHUMATh 3HAYCHHE
COIMATIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CUTYaIlWH,
YMETh CMATYaTh KOH(IIMKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJICHCTBUS, TOHUMATh
HaAMEPEHUs APYTUX JIOACH, MPOSBIATh YBAKUTEILHOE OTHOILIICHUE K COOECETHUKY
U B KOppEKTHOU popme hopMyImHpoOBaTh CBOM BO3PAKEHUS;

pPa3BEPHYTO U JIOTUYHO H3J1ararb CBOIO TOYKY 3PEHHS C HCIOJIb30BaHUEM
SA3BIKOBBIX CPE/ICTB.
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2) cOBMeCTHAS 1eSITeJIbHOCTD:

IIOHMMATh M MCIOJIb30BaTh IIPEUMYIIECTBA KOMAHIHOU U MHIAMBUIYAIbHON
palboThI PU pelIeHn: OUOJIOTHYECKOM MP006JIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NpUMEHEHHsI TPYMIOBLIX (JOPM B3aUMOJEHCTBUS NPH pelIeHUH yueOHOM 3a1a4u;

BBIOMpATh TEMaTHKy M METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEN KaXKJIOTO YJICHA KOJUIEKTUBA;

IIPUHAMATh LM COBMECTHOW JICATEIIbBHOCTH, OPraHU30BBIBATH U
KOOPAVWHHUPOBATH JICWCTBUS IO €€ JTOCTMIKECHUIO: COCTAaBJIATh IUIAH JICHMCTBUH,
pacupenensith poiad ¢ y4€TOM MHEHHMH YYacTHHUKOB, OOCYXJaTh pe3yIbTaTbl
COBMECTHOU pabOTHI;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJIAAAa M KaXIOTO Y4YaCTHHKAa KOMaHJIbl B
oO1IMI pe3yNbTaT N0 pa3pabOTaHHBIM KPUTEPUSIM;

IpeAyaraTb HOBBIE MPOEKTHI, OLECHUBAaTh MAEU C IO3ULUMU HOBU3HBI,
OPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIAATh TMO3UTHUBHOE CTPATETMYECKOE TOBEACHUE B PA3IMYHBIX
CUTYalUsIX, POSBIISATh TBOPUECTBO U BOOOPAKEHUE, ObITh MHUIIMATUBHBIM.

OBj1aieHHe YHUBEPCAJTbHBIMHU PEeryJIsATUBHBIMHY 1CHCTBUAMM:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS MJI1 BBISIBJICHUA NPOOJEM U UX
pElIeHNUs B )KM3HEHHBIX U YUYEOHBIX CUTYaIUSX;

BbIOMpaTh HAa OCHOBE OMOJIOTMYECKUX 3HAHWM IIEJIEBbIE U CMBICIOBbBIE
YCTAHOBKHM B CBOMX JEHUCTBHUSAX W MOCTYINKAaX MO OTHOILIEHUIO K KUBOWU IIPUPOJE,
CBOEMY 3JJ0POBBIO U 3I0POBBIO OKPYKAIOLIHX;

CaMOCTOSITENBHO OCYIIECTBIISITh IMO3HABATEIbHYIO AEATEIbHOCTD, BBISIBISATH
npo0JIeMbl, CTaBUTh U POPMYIHPOBATH COOCTBEHHBIE 3a/1a4X B 00pa30BaTeIbHON
JEATEIbHOCTH U JKU3HEHHBIX CUTYalUAX;

CaMOCTOSITENIbHO COCTaBJSATh IUIAH PpEIIEHUs MpoOJeMbl ¢  y4€ToM
UMEIOIIMXCSI PECYPCOB, COOCTBEHHBIX BOZMOYKHOCTEH U MPEANOYTECHU;

J1aBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKi y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHbBIX MPEINOYTCHHUI;

JienaTh OCO3HAHHBIN BBIOOD, apTyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILEHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIoco0CTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOW IPYIUIUU B
pa3HBIX 00JIACTAX 3HAHUM, MOCTOSHHO TMOBBINIATH CBOW OOpa30BATEIBLHBIA U
KyJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

J1laBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B JIEATEIHLHOCTD,
OLIEHUBATh COOTBETCTBHE PE3YJILTATOB LIETSIM;
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BJIaJIeTh  HaBbIKAMHM  [IO3HABATENIbHOM  pedrekcuu Kak  OCO3HaHUS
COBEPIIAEMBIX JCUCTBUM W MBICIHUTEIBHBIX IPOLECCOB, MX PE3YyIbTaTOB M
OCHOBaHUM, MCTIOJB30BaTh MPUEMBI pedaekcuu sl OLIEHKH CUTYyalluu, BeIOOpa
BEPHOT'O PELICHMUS;

YMETh OLICHWBATh PHUCKA M CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHIDKEHUIO;

IPUHUMAaTh MOTHUBBI W AapryMEHThl JPYruX IpU aHaIM3€ pPE3YJbTaTOB
NEATEIbHOCTH;

3) npunsTHE ceOS U APYrUx:

IpUHUMATh ce0sl, MOHMUMAasi CBOM HEJJOCTATKU U JOCTOMHCTBA,;

IpUHUMAaTh MOTUBBI U AapryMEHTbl JPYrUX NPH aHAIM3E pe3yJbTaToOB
NEATENbHOCTH;

NPU3HABAaTh CBOE NMPAaBO M MPABO JAPYTHX Ha OLIMOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULIKHU APYTOro YeaoBeKa.
HNPEAMETHBIE PE3YJIBTATDBI

[lpenmerHble pe3ynbTaThl OCBOEHMS COJEpKAHUS Y4eOHOTO Mpeamera
«buonorusi»y Ha yriayONEHHOM YypOBHE OpPHMEHTHPOBAaHBI Ha obOecreyeHue
npoguiabHOro  o0yueHust oOyvarommxcs  Ouosiormu. OHM — BKIIIOYAIOT:
criequpuueckue 11 ON0JI0TUY HayYHbI€ 3HaHUS, YMEHUS U CTIOCOOBI AEUCTBUI TIO
OCBOEHUIO, MHTEPIPETAUU U IPEOOPa30BaHUIO 3HAHUMN, BUABI JEATEILHOCTH 1O
NOJIyYE€HUIO HOBBIX 3HAHUW M UX MIPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peaNbHBIX KXKU3HEHHBIX CUTyanusX. lIpenmerHeie pe3ynbTarsl MPEACTABICHBI 110
rofiaM U3y4eHHs.

[IpenmerHble pe3ynbTaThl OCBOEHUS yueOHOTO npenmera «buonorus» B 10
KJlacce NOJKHBI OTPaXarh:

C(hOopMHUPOBAHHOCTh 3HAHUM O MeCTe€ U pPOJU OHOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOW KapTUHBI MUpA, B
NO3HAHWM  3aKOHOB NPUPOJBI M  pEUIEHUH NpoOJieM  PpalHUOHAIBHOTO
IPUPOIONOIb30BaHUs, O BKJIAJ€ POCCUNCKUX U 3apYOESKHBIX YUEHBIX B pa3BUTHE
OHOJIOTHH;

BJIQJICHUE CHUCTEMOW OHOJOTMYECKMX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraronme OUOJOTHUYECKHME TEPMUHbI WU MOHATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTa0OJM3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIPOU3BE/ICHUE,
HACJIEJICTBEHHOCTb, U3MEHUYUBOCTh, POCT U Pa3BUTHUE), OMOJIOTUUECKUE TEOPUU
(knerounas teopus T. lIBanna, M. IlInelinena, P. BupxoBa, xpoMocomHast Teopus
HacienctBeHHoct T. Moprana), yuenuss (H. WM. BaBwmoBa — o meHrpax
MHOTOOOpa3usi U  TMPOUCXOXKIEHUS  KyJbTYPHBIX  pAcTEHHi), 3aKOHBI
(emmHOOOpa3Msl MOTOMKOB MEPBOr0 TMOKOJIEHUS, PACILECIUICHUS], YUCTOThI TaMET,
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HE3aBUCUMOTO HacienoBanus ['. MeHnens, TOMOJIOTMYECKUX PANOB B
HACJICICTBEHHOU M3MEHYUBOCTHU H. n. Basuiiosa), MIPUHLAIIBI
(KOMILJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAMU HAYyYHOTO IIO3HAHMs, UCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIEAOBAHUAX KHUBBIX OOBEKTOB (ONMUCaHHE, HU3MEpEHHE,
HaOJII0/IEHUE, SKCIIEPUMEHT);

YMEHHE BBIAEIATH CYIIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIIETOK POKAPUOT U
DYKAPUOT, OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YMCJIE
Oaktepuii, rpuOOB, paCTEHUI, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTaHOB U CUCTEM
OpPraHoOB pacTEHUH, XUBOTHBIX, YEJIOBEKA, MPOLECCOB KU3HEAEATEIbHOCTH,
NPOTEKAIONIMX B OpPTraHU3Max pacTEHU, )KUBOTHBIX U YEJIOBEKa, OMOJIOTHYECKHUX
IPOIIECCOB: 0OMEHa BElIECTB (MeTabOJM3M), MPEBPAICHUSI SHEPTUH, OpOKEHUS,
aBTOTPO(PHOr0 U TreTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3A U XEMOCHUHTE3A,
MUTO3a, Mei03a, raMeToreHe3a, IMOPHUOreHe3a, NOCTIMOPUOHATIBHOTO Pa3BUTHS,
Pa3MHOKEHHSA, HMHIMBUAYAIbHOTO  Pa3BUTUS  opraHu3Ma  (OHTOIrEHe3a),
B3aUMO/ICHCTBUS T€HOB, T€TEPO3KCA, HICKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABJIMBATh B3aUMOCBS3M MEXKAY OPTaHOUIAMHU KJIETKH U HUX
(GYHKIMSMH, CTPOEHHEM KJIETOK pa3HBIX TKaHeW M WX (QYHKIUSIMHU, MEKIY
OpraHamMM M CHUCTEMAaMH OpPTaHOB y PACTEHW, >KMBOTHBIX M YEJIOBEKa M MX
GYHKIUSAMU, MEXIY CHCTEMaMH OPTaHOB M UX (DYHKIMSIMH, MEXIY 3TaraMu
oOMeHa BEIIECTB, 3TallaMH KJIETOYHOTO IIUKJIa U )KU3HEHHBIX 1IUKJIOB OPraHU3MOB,
ATaraMu SMOPHUOHAILHOTO Pa3BUTHUS, TEHOTUIIOM M (PEHOTUNIOM, (PEHOTUIIOM U
daxTopamu cpesibl 0OUTaHuUS;

YMEHHE BBISBIATh OTIMYUTENbHbIE PU3HAKU JKUBBIX CUCTEM, B TOM YHUCJIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIIME apryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl I0Ka3aTesIbCTBA POACTBA OPTaHU3MOB Pa3HbIX
CUCTEMATHUUECKUX TPYIIIL;

YMEHHE pellaTh OMO0JIOTHUYECKUE 3a]]a4H, BBISIBIISITH IPUUUHHO -CJICICTBEHHbBIE
CBSI3U MEXKAY UCCIIeTyeMbIMH OMOIOTHYECKUMHU ITPOLIECCAMH U SIBIICHUSIMU, JENaTh
BBIBO/IbI U IPOTHO3bI HA OCHOBAHUH MOJyYEHHBIX PE3YJILTATOB;

YMEHHE BBITIOJHATH JIAOOpATOpPHBIE M MpPaKTUYECKHe padoThl, COOIIOAAThH
npaBujia mpu paboTe ¢ yueOHBIM U JJAOOPATOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THIIOTE3bI, MPOBEPSITh HMX IKCIEPUMEHTAIbHBIMU
cpeacTBaMu, (GopMynupys Iefib HCCIEAO0BaHUS, aHAIM3UPOBATH MOJy4YCHHBIE
pe3yibTaThl U IeNaTh BHIBOIBI;

YMEHHE Y4acCTBOBAaTh B YUYCOHO-HCCIICAOBATEIILCKOW paboTe Mo OMOJIOTHH,
HKOJIOTMU M MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJHHBIX HAYyYHBIX OOIIECTB, U
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nyOJIMYHO  TMPEACTABIATh  MOJYYEHHbIE  pe3yidbTaThl HAa  YYCHHYECKUX
KOH(DepeHIusIX;

YMEHHUE OILIEHUBATh 3TUYECKUE AaCMEKThl COBPEMEHHBIX HCCJEIOBAaHHUIA B
obmacth  OMONOTMM U MEIUUUHBI  (KJIOHHMPOBaHHWE, HCKYCCTBEHHOE
OIIOJIOTBOPEHHE, HAMNPABICHHOE M3MEHEHHE I'€HOMa M CO3JaHHE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYUIECTBISITH OCO3HAHHBIM BBIOOp Oymyiel mpodeccruoHanbHON
NEeSITeNbHOCTH B 00JIaCTH OWMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOT UM, BETEpUHAPHH,
CEJIbCKOTO XO03SCTBA, MUILIEBON MPOMBIIUICHHOCTH, YIIyOJsTh O3HABATEIbHBIN
MHTEpEC, HAMPABJICHHBIN HA 0CO3HAHHBIN BHIOOP COOTBETCTBYIOLICH Mpodeccuu u
IPOJOJDKEHHE OMOJIOTMYECKOTO 00pa3oBaHHUs B OpPraHU3alUUsAX CPEIHEro
npo(eCcCUOHATBHOTO U BBICIIETO 00pa30BaHUsI.

[IpenmerHble pe3ynbTaThl OCBOEHUS yueOHOrO npenmera «buonorus» B 11
KJlacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeECTEe U pPOJU OHOJOTUM B CHCTEME
€CTeCTBEHHBIX HayK, B (OPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHWM 3aKOHOB TMPHUPOJIbI U PEHICHUH 3KOJOTHYECKHUX
npo0JieM YeJoBEYeCTBa, a TaKXKE B PEHICHUHM BOMNPOCOB PALMUOHAIBHOTO
PHUPOOTIONB30BaHUsA, U B (POPMUPOBAHUY [IEHHOCTHOTO OTHOIICHHUS K MPUPO/IE,
0O01IeCTBY, YENOBEKY, O BKJIa[[€ POCCHICKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHHUE BIAJCTh CHCTEMOW OMOJIOTMUECKHX 3HAHUW, KOTOpas BKIIIOYACT
OTpe/eNieHdss W TOHUMAaHHWE CYIIHOCTH OCHOBOIIOJAralIMX OHOJIOTHIECKUX
TEPMUHOB U TOHATHHN (BHI, dKOcHcTeMa, Ouocdepa), OHOJOTHUUECKUE TEOPUU
(oBomormonHast Teopus Y. JlapBuHa, CUHTETHYECKAs! TEOPUS IBOJIIOLIUH), Y UCHHS
(A. H. CeBep1ioBa — 0 myTSX U HarnpaBJieHUsX 3Bororuu, B.M. Bepuangckoro — o
ouocdepe), 3akoHbl (reHerudyeckoro paBHoBecus JIx. Xapau u B. BaiinGepra,
3apojpimeBoro cxonctsa K. M. bapa), mpaBuna (munumyma FO. JlubOuxa,
HKOJIOTMYECKOW MUpaMUIbl IHEPruu), runote3bl (rumoreza «mupa PHK» V.
['un6epTa);

YMEHUE  BJAJeTh  OCHOBHBIMH  METOJAaMH  HAYYHOTO  ITO3HAHUS,
UCII0JIb3YEMBIMH B OMOJIOTHIECKUX UCCIICIOBAHUSIX KUBBIX 00 BEKTOB M IKOCUCTEM
(ommcanue, M3MepeHue, HalJIoIeHre, IKCTIEPUMEHT), CIIOCO0aMU BBISBJICHHUS U
OIICHKW aHTPOTIOTEHHBIX M3MEHEHHI B IPUPO/IC;

YMEHHUE BBIICIATh CYIIECTBEHHBIE NPHU3HAKU: BHUJIOB, OHWOTEOIIEHO30B,
PKOCUCTEM M Omocdepbl, CTAOMIM3UPYIONIETO, JIBMXKYIIETO W Pa3phIBAIOIICTO
€CTECTBEHHOTO oTOOpa, aJUIONaTPUYECKOTO u CUMIATPUYECKOTO
BU1000pa30BaHsI, BIAMSHUAS JIBYDKYIIMX CUJI DBOJIFOLIMU HAa TEHO(DOH/I TOITYJISIITHIH,
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NpHUCTIOCOOIEHHOCTH OPTAaHU3MOB K Cpe/ie 00UTaHus, YepeAOBaHNs HaIIPaBIICHUNA
ABOJIIOLIMHU, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B IKOCHUCTEMAX;

YMEHHUE YCTaHABIMBATh B3aHMOCBSI3M MEXKIY IMPOIECCaMH SBOJIOLNY,
JIBIKYIIMMU CHJIAMUA aHTPOIIOT€HE3a, KOMIIOHEHTaMHU PAa3JIMYHbIX 3KOCUCTEM U
NpUCTIOCOONICHUIMH K HUM OPTaHU3MOB;

YMEHHE  BBISBISITh  OTIMYUTEIBHBIE  TMPU3HAKKH  JKUBBIX  CHUCTEM,
NpUCTIOCOOJCHHOCTh BHJIOB K cpefie 0OMTaHUs, a0MOTHUYECKUX U OMOTUYECKUX
KOMITIOHEHTOB  3KOCUCTEM, B3aUMOCBs3€Hl OpraHu3MoB B COOOIIECTBAX,
AHTPOIIOT€HHBIX U3MEHEHUH B IKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY U JOKa3aTeIbCTBA POACTBA OPTAaHU3MOB Pa3HBIX
CUCTEMATUYECKUX I'PYIII, B3AUMOCBSI3U OPTaHU3MOB U CPE/Ibl OOUTAHUS, €IMHCTBA
YEJIOBEUECKHX pac, HEOOXOJUMOCTH COXpaHEHHs MHOrooOpa3usi BUAOB H
IKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPHUPOIBI M YEIOBEUYECTBA;

YMEHUE peliaTh OMOJOTUYECKUE 3a/1a49H, BBISIBIATH IPUYMHHO -CJICICTBEHHbBIS
CBSA3U MEXTY UCCIIEAYEMbIMU OMOJIOTUYECKUMU MPOLIECCAMU U SBJIICHHUSIMHU, J1€1aTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJTy4YEHHBIX PE3Y/IbTaTOB;

YMEHHUE BBITIOJHATH Ja0OpaTOpHBIE W MpakTHYeCKue paboThl, COONOIATH
npaBuiia mpu paboTe ¢ yueOHbIM U JJAOOPATOPHBIM 000PYI0BAHUEM;

YMEHUE BBIABUTATh THIIOTE3bI, MPOBEPSITh MX IKCIEPUMEHTAIbHBIMU
cpenctBamu, (GOpMYIHMPYysS IE€Tb HCCIIENOBAHUS, AHAIM3UPOBATh TOJYYCHHBIC
pe3yNIbTaThl U JI€aTh BHIBOBL;

YMEHHE y4acTBOBaTh B y4€OHO-HUCCIEA0BATENLCKON paboTe 1mo Ouosioruwy,
OKOJIOTMHM ¥ MEIUIIMHE, TPOBOJIUMON Ha 0a3e MIKOJILHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TMPEACTABIATh  TOJYYCHHBIE  pE3yJdbTaThl HAa  YYCHUYECKUX
KOH(DepeHIHsIX;

YMEHHUE OLIEHUBATh THIIOTE3bI U TEOPUU O TIPOUCXOKICHUN KU3HHU, YETIOBEKA
U YeJIOBEUECKHX pac, O MPUYUHAX, OCICACTBUSIX U CIIOCO0aX MPEAOTBPAIICHUS
ri00aTbHBIX H3MEHEHHI B Onocdepe;

YMEHHUE OCYIIECTBISITH OCO3HAHHBIM BBIOOp Oymymiel mpodeccruoHaIbLHON
NeSITETHHOCTH B 001aCTH OMOJIOTUH, SKOJIOTUH, IPUPOI0TIOIH30BAHUS, METUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTHH, BETEPHHAPHUH, CEIbCKOTO XO3SIHCTBA, IMUIICBON
NPOMBIIIJICHHOCTH, YTJIyOJISiTh TO3HABATENbLHBIN WHTEpEC, HAINpaBJICHHBIA Ha
OCO3HAHHBIA  BBHIOOP  COOTBETCTBYIOIIEH TMpodeccud U  NPOJOJLKEHUE
OMOJIOTHYECKOTO 00Pa30BaHMUS B OPTAHU3ANUAX CPEIHEr0 MPOoGeCcCHOHATHBHOTO U
BBICIIIETO 00Pa30BaHUA.

33



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumeHoBaHMe pa3ieJioB U TeM
MporpaMMBsl

KoaunuyecTBo 4acoB

Bcero

KonTpoJabHbie
padoThI

IIpakTnyeckue
patdoThI

DJIeKTPOHHbIE
(uud posnbie)

o0pa3oBareJ/ibHbIE
pecypchl

buonorus kak Hayka

http://school-
collection.edu.ru/

JKuBbIe cUCTEMBI U UX U3yYCHUE

http://school-
collection.edu.ru/

buosorus kietku

0.5

http://school-
collection.edu.ru/

XyUMUUecKasi OpraHu3anus KIeTKA

http://school-
collection.edu.ru/

Ctpoenue u GyHKIMH KIETKH

http://school-
collection.edu.ru/

OOMeH BellecTB U MPEeBpalCHUE YHEPTHH B

KIICTKC

http://school-
collection.edu.ru/

Hacnencrsennas ungopmanus u
peanusanus €€ B KIETKE

0.5

http://school-
collection.edu.ru/

KU3HEHHBIN UK KIIETKH

http://school-
collection.edu.ru/

Ctpoenue u GyHKIIMU OpPraHU3MOB

1.5

http://school-
collection.edu.ru/

10

Pa3smHOXEeHUE U pa3BUTHE OPIraHU3MOB

1.5

http://school-
collection.edu.ru/

11

I'enernka — Hayka O HaCJICACTBCHHOCTHU U
HN3MCHYUBOCTHU OPraHN3MOB

0.5

http://school-
collection.edu.ru/
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https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2F&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2F&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2F&cc_key=
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https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2F&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2F&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2F&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2F&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2F&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2F&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2F&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2F&cc_key=

12

3aKOHOMEPHOCTH HACIEACTBEHHOCTH

10

http://school-
collection.edu.ru/

13

3aKOHOMepHOCTI/I U3MEHYNBOCTH

http://school-
collection.edu.ru/

14

I'eneTnka 4yeaoBeKka

0.5

http://school-
collection.edu.ru/

15

Cenexius OpraHu3MOB

http://school-
collection.edu.ru/

16

buoTexHoa0rHs ¥ CHHTETHYECKAsT OMOI0THS

http://school-
collection.edu.ru/

17

PesepBHOE Bpems

http://school-
collection.edu.ru/

OBLIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME

102

13
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IHOYPOYHOE INTAHUPOBAHHE

10 KUIIACC
KoumnuecrBo
Nen/m | Tema ypoka 4acoB Aata
u3yqeHust

1 buosnorus kak KoMIIJIEKCHAas Hayka W Kak 4acTh COBPEMEHHOTO 00IIeCTBa 1

2 JKuBble cucTeMbl M UX CBOMCTBA 1

3 YpoBHEBasi OpraHu3aIys )KUBBIX CHCTEM 1

4 Hcropus oTkpbITUS U U3ydeHUs KIeTKU. KieTouHnas reopus 1
MeTo 161 MOJISKYJISIPHOU U KIeTouHOU Ouosioruu. [Ipakrudeckas padota «3yueHne MeTo10B

5 KJIeTOYHOU Ouosoruu (xpomatorpadus, snexrpodopes, nuddepenunansHoe 1
nentpudyruposanue, [TLP)»
XHWMUYECKAMN COCTAB KIIETKU

7 MuHepanbHbIe BEIeCTBa KIETKH, UX OMOJIOTHYECKas pojib

8 Opranuueckue BemecTBa KieTku — Oenku. JlabopaTopHas padora «OOHapyKeHHE OSIIKOB C 1
MOMOIIBIO KAYECTBEHHBIX PEAKIIUI»

9 CaoiicTBa, Kaccupukanus 1 GyHKIHN OCIKOB

10 Opranuyeckue BelecTBa KIETKU — YIIIEBO/IbI

11 Opranndeckue BemecTBa KIETKA — JIUITHIbI

12 Hyxnennossie kucnotel. JIHK u PHK. JIaGoparopnas padota «MccnenoBanne HyKIEMHOBBIX 1
KHCIIOT, BBIJIEJICHHBIX U3 KIETOK Pa3IMYHBIX OPTaHU3MOBY

13 Crpoenune u ¢pynkuuu ATO. [Ipyrue nykieosunrpudocdarsr (HTD) 1

14 Cexenupopanue JIHK. MeToapl TeHOMUKA, TPAHCKPUTITOMUKH, ITPOTEOMHUKHA 1

15 MeTob! CTPYKTYpHOU OHUOIOTUH 1

16 Tunsl kierok. IlpokapuoTnyeckas KieTka 1

36




Crtpoenue sykapuotndeckoir kietku. [Ipakruueckas pabota «/3ydeHne CBOWCTB KIETOYHON

17 1
MEMOpaHbBI»

18 [loBepxXHOCTHBIN anmnapar KIeTKU 1

19 OnnomemOpaHHbIe Opranousl KieTku. [Ipakrudeckas padora «3ydueHue ABUKECHUS 1
[UTOIIa3Mbl B PACTUTEIIBHBIX KIETKaX)

20 [lonyaBTOHOMHBIE OpraHOMAbI KJIETKU: MUTOXOHJIPUH, IIacTu sl JlaboparopHas paborta 1
«ccnenoBanue maa3Mon3a U ACTIa3MOJIi3a B PACTUTEIBHBIX KIETKAX

21 HememOpaHnHble OpraHou/Ibl KIETKH

22 Crtpoenue u GpyHKIMH sapa

93 CpaBHUTENIBbHAS XapaKTEPUCTHKA KIETOK dykapuoT. JlaboparopHas padora «3ydenmne 1
CTPOEHHUS KIIETOK Pa3InYHbIX OPTraHU3MOB
AccUMUIISINS U TUCCUMMIIAIUSA — JIB€ CTOPOHBI MeTabonu3Ma. Turbl o0OMeHa BEIEeCTB.

24 JlaboparopHas padorta «/3ydeHne KaTaTMTUYECKOW aKTUBHOCTH ()epMEHTOB (Ha mpumepe 1
amMuIIa3bl UITU KaTaslasbl)»
depMeHTaTUBHBIN XapakTep peakiuii KIeTouHoro mMetadbonusMa. Jlaboparopuas pabota

25 «3ydeHne QepMEHTAaTUBHOTO PACHICTNICHUS MTEPOKCH/Ia BOJIOPO/Ia B PACTUTEIBHBIX U 1
JKUBOTHBIX KIIETKAX)

26 Benku-akruBaTopsl U OEKH-UHTHOUTOPHI 1

27 ABTOTpOQHBII THIT 0OMEHa BELIECTB 1

28 dorocuHTE3 1

29 XemocunTes. JlabopaTopHas padota «CpaBHEHHE MPOIIECCOB (JOTOCHHTE3a M XeMOCHHTE3a» 1

30 Anaspobnble opranu3mbsl. Bunel 6poskenust. JlJabopatopnas pabota «CpaBHEHUE MPOIIECCOB 1
OpOKEHUSI U IBIXaHH D)

31 AspoOHbIe OpraHu3Mbl. DTalbl SHEPreTUYECKOT0 0OMeHa 1

30 DHeprus MeMOpaHHOro rpaarenta npotoHoB. Cunre3 AT®: padora npoToHHoi ATO- 1
CUHTa3bI

33 Peakuuun MatpuyHOro cuHTE3a 1
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34 Tpanckpunuus — marpuunslii cuate3 PHK 1
35 Tpancnsius u e€ dTarnbl 1
36 KomupoBanue amuHOKUCIIOT. Poik pubocom B OrocuHTE3e Oenka 1
37 Opranuzanusi reHoMa y NpoKapuoT U 3YKaproT 1
38 MouekynsipHbIe MEXaHU3MBbI SKCITPECCUU TEHOB Y DYKapHOT 1
39 Bupycel — BHekIeTOUHBIC (POPMBI J)KU3HH M OOTUTaTHBIC Tapa3uThl. [Ipakruueckas paborta 1
«Co3manue MoJIei BUPYCa»
40 Bupychsie 3a0601eBaHus 4eTOBEKA, dKUBOTHBIX, PACTEHHI 1
41 HanorexHnonoruu B OMOJIOTUH ¥ MEAUIITHE 1
42 JKu3HeHHbBIN MUK KIETKA 1
43 Martpuunsiii cunre3 JJTHK 1
44 Xpomocomsl. JIabopaToprast pabota «/3ydeHrue XpOMOCOM Ha TOTOBBIX MUKPOIIPETIapaTax 1
45 JleneHnue KIeTKH — MHTO3 1
46 Tune! kerok. Kapuoknnes u nutokuHes. JlaboparopHas padora «HabnroneHne Mutosa B 1
KJIETKaX KOHYHMKA KOPEIIKa JIyka (Ha TOTOBBIX MHUKpPOIIpErapaTax)»
47 Perynsiius >kM3HEHHOTO ITUKIIA KIETOK 1
48 Opranusm Kak eIMHOE I1eJI0e 1
49 Txanu pacrenuii. JJaboparopnas pabora «/3ydeHne TKaHel pacTeHUI» 1
50 TxaHu KUBOTHBIX U yenoBeka. JlaboparopHas pabora «/3ydeHne TKaHeH KUBOTHBIX» 1
51 Opransl. Cuctemsl opranoB. JlaboparopHas pabota «/3ydeHne opraHoB I[BETKOBOTO 1
pacTeHus»
52 Omnopa Tena opraHu3MoB 1
53 JIBH>KEeHUE OPTaHU3MOB 1
54 [Iutanue opraHu3MoB 1
55 [TuTanme no3BOHOYHBIX KUBOTHBIX. [IulieBapuTeNbHas cucTeMa YyeloBeKa 1
56 JlpixaHue opraHu3MoB 1

38




57 JIpIXxaHue MO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA 1

58 TpaHCHOpT BEIIECTB Y OPraHU3MOB 1

59 KpoBenocHas cucrema o3BOHOYHBIX )KUBOTHBIX M YEJIOBEKa 1

60 Beiienenue y opraHu3mMoB 1

61 3ammTa y OpraHMu3MOB 1

62 NmmynHas cucrema yenoBeka 1

63 Pa3znpaxxuMocTh M peryisnus y opraHu3MoB 1

64 I'ymopanbHas peryasius U SHIOKPHHHAS CHCTEMa KUBOTHBIX U YEIIOBEKa 1

65 DOopMBbI pa3MHOKEHUSI OPraHU3MOB 1

66 [TonmoBoe pa3MHOXKEHHE 1

67 Meiio3 1

68 I'amerorene3. OOpa3oBaHue U pa3BUTHE MOJOBBIX KIeTOK. JlaboparopHas pabota «/3ydenue 1
CTPOEHUS TOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpEnaparax»

69 WNuauButyanbHOE pa3BUTHE OPTraHU3MOB — OHTOTEHE3

70 3akajika OpraHoOB U TKaHEW U3 3apOJIBIIIEBBIX JMCTKOB

71 Poct u pazButHe xuBOTHBIX. JIJaboparopHast pabota «BbIsBIeHHE TPU3HAKOB CXOJICTBA 1
3apOJIbIIIeH TTO3BOHOYHBIX )KUBOTHBIX)»

79 Pasmuoxenue u pasutue pactenuii. JlJaboparopuas padora «CTpoeHHEe OpraHOB 1
Pa3MHOXKEHHS BBICILIMX PACTCHUN»

73 Hcropusi cTaHOBJIEHHS U Pa3BUTHSI TEHETUKU KaK HAyKd 1

74 OcHOBHBIC TIOHATHS U CUMBOJIBI TeHeTUKuU. Jlaboparopras pabota «/Ipozoduna kak 0ObeKT 1
TeHETUYECKUX UCCIIEIOBAaHUN»

75 3aKOHOMEpPHOCTH HacleOBaHUs MPU3HAKOB. MoHOTMOpuHOE cKpenmBanue. [Ipakrnueckas 1
pabota "M3ydeHue pe3ynbTaTOB MOHOTMOPHUIHOTO CKpEMBAaHUsS Y AP030duiibr"

76 [{uTosornveckre OCHOBBI MOHOTHOPHIHOTO CKpEIMBaHUS

77 Ananusupymolee ckpenmpaHue. Hemonnoe JoOMUHUpOBaHUE
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Jurubpuanoe ckpenmBanue. [Ipakrudeckas padora «3yueHue pe3ynbTaToB TUTHOPHIHOTO

78 1
CKpEIMBaHUS Y IPO30(DUITBI»

79 [{uTonornyeckue OCHOBBI AUTHOPHAHOTO CKPEIMBAHUS 1

80 CuernyieHHOE HACIeJOBAaHNE TPU3HAKOB 1

81 XpOMOCOMHas TEOPUsI HACIIEICTBEHHOCTH 1

82 Ienerwka moa 1

83 'eHOTHII KaK [[€JIOCTHASA CHCTEMA 1

84 ['eHeTHYECKHUIT KOHTPOIb Pa3BUTHUS PACTCHUM, )XKUBOTHBIX U YEIOBEKa 1

85 M3meHunBOCTh NpU3HAKOB. Buabl H3MEHUYMBOCTH 1

86 MoudukanmoHHass U3MEHUYUBOCTb 1
Bapuanunonusiit psan u Bapuarimonnas kpusas. Jlaboparopuas pabora «/ccnenopanue

87 3aKOHOMEPHOCTEH MOAUPUKAITMOHHON M3MeHYMBOCTH. [locTpoeHne BapralilmoOHHOTO psiaa U 1
BapuallMOHHOUN KPUBOW

88 ['enoTnueckast U3MEHUNBOCTh. KOMOMHATHBHAS N3MEHYMBOCTh 1

89 MyrannonHas u3MeHYHBOCTb. [IpakTuueckas pabdora «Myrtanuu y apo30¢uiisl (Ha TOTOBBIX 1
MUKpOIIpenapaTax)»

90 3aKOHOMEPHOCTH MYTallHOHHOTO MPOoIecca. DMUTEHETUKA U SITUTEHOMHKA

91 I'eneruka yenoBeka. [Ipakrudeckas pabora «CocTaBiIeHHE U aHAIU3 POJTOCIOBHON

92 MeToabl MEAUTITMHCKON TeHETHKU

93 3HaYeHHE METUITMHCKON TCHETHKH B TIPSIOTBPAIICHUH | JICUCHUY TCHETHICCKUX 3a00JICBaHUMA 1
YeNoBeKa

94 OcHoBHbI€ TOHATUSA cenekunn. JlabopaTopHas padota «M3ydeHne copTOB KyJIbTYpHBIX 1
pacTeHu# U MOPOJ] JOMAIIHUX KUBOTHBIX)

95 Mertozapbl cenekimonHoi paboTsl. JlJabopaTopHas pabota «3ydeHre MEeTOI0B CENeKIun 1
pacTeHU»

96 JlocTrKeHU S CeNeKINU pacTeHU U )KUBOTHBIX. [IpakTuueckas pabota «[IpuBuBKa pacTeHUi» 1
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97 CoxpaHeHue, U3y4eHHE U UCII0Ib30BaHNE TEHETUYECKUX PECYPCOB 1
08 BuoTexnonorus kak Hayka U oTpacib pou3BoacTBa. [Ipakruueckas pabota «3yuenue 1
00BEKTOB OMOTEXHOJIOTHI
99 OcHOBHBIE HAITPaBJICHUSI CHHTETHYECKOH OMOJI0THH 1
100 XpoMOCOMHas ¥ TeHHas! UH)KEHEPUs 1
101 MenmuinHCcKiue OMOTEXHOIOTHHI 1
102 PesepBHbiii ypok. [loBTOpeHue, 0000meHne, cucTeMaTi3alus 3HaHui 1
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YYEHUKA

* buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuii A.A., PyonioB A.M. u
npyrue; noa penakiueit [laceunuka B.B., AknpoHepHOE 00111eCTBO

((HBI[&TGHBCTBO «HpOCBeH_[eHI/Ie»

METOANYECKUE MATEPHUAJIBI JISA YUYUTEJIA

NP POBBIE OGPA30OBATEJIBHBIE PECYPCBI UPECYPCBI CETU

HUHTEPHET

http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http/Aww.sbio.info

http ://www.darwin.museum.ru
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