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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma oOmeoOpa3oBarenbHON y4eOHOW AMCHUIUIMHBI bronorus mnpeaHasHaueHa st
u3yueHus: OuoyioruM B TPOPECCHOHATBHBIX 00pa30BATEIbHBIX OPraHU3ALUAX, PEATH3YIOLINX
0o0pa30BaTeNbHYIO MPOTrpaMMy CPEIHET0 OOIero oOpa3oBaHUs B MpeAeliax OCBOCHHUS OCHOBHOM
npogeccuonansHoi oOpazoBarenbHoil nporpammel CIIO (OITOIT CIIO) Ha 6a3e OCHOBHOTO OOIIETO
00pa3oBaHus MPH MMOATOTOBKE KBATU(UIIMPOBAHHBIX paboUnX.

IIporpamma paspabotana Ha ocHoBe TpeboBanuit ®I'OC cpeanero oOmero oOpa3oOBaHHUS,
NPEIbABISIEMBIX K CTPYKTYpE, COJCPKAaHUIO M pe3ylbTaTaM OCBOCHHUS Y4eOHOW IMCLUILIMHEI
Bbuosorusi, B cooTBeTCTBUM ¢ PekoMeHmanmusMu 10 OpraHM3alWU MOJyYeHHUs CpemHero oOmiero
o0Opa3oBaHusi B Tpenesiax OCBOSHHS OO0pa30BaTEIbHBIX IPOTPAMM CpETHEro NpoQecCHOHAIBHOTO
oOpa3oBanusi Ha 0a3e OCHOBHOTO o0OImero oOpa3oBaHHs C Yy4eToM TpeOoBaHMi (eneparbHBIX
rOCyJapCTBEHHBIX O00pa30BaTENbHBIX CTAHAAPTOB W TOIy4aeMOW MpodeccHd WK CHEeNHaIbHOCTH
cpenHero mpogeccuoHaIbHOTO oOpa3zoBanus (MUChMO JlemapTamMeHTa TOCYyIapCTBEHHOW MOJUTHUKU B
chepe moaroroBku padbounx kaapos u JAIO Munobpuayku Poccun ot 17.03.2015 Ne06-259).

Coneprxanue mporpammbl brosorus HanpaBiIeHO Ha JOCTIKEHHE CIEAYIOMNX 1eIeii:

* moJiyueHHe (PyHIAaMEHTaIbHBIX 3HaHUNU O Ouosormueckux cucremax (Kmerka, Opranuswm,
[Monymnsiuust, Bua, Dxocucrema); HCTOPUN Pa3BUTHUSI COBPEMEHHBIX IIPECTABICHUM O KMBOW MPUPOJIE,
BBIJIAIOIINXCST OTKPHITUSAX B OHOJIOTHYECKOW Hayke; pOJIM OMOJOTHYECKOW HAayKH B ()OPMHUPOBAHUHU
COBPEMEHHOW €CTeCTBEHHO-HAYYHOU KapTHHBI MUPA; METOaX HAYYHOTO MTO3HAHUS;

* OBJIAJICHUE YMEHHUSIMH JIOTHYECKH MBICIIUTH, 0OOCHOBBIBATH MECTO M POJIh OMOJIOTHYECKUX 3HAHUH
B MPAKTHYECKOW NESITeTHHOCTH JIFOCH, Pa3BUTHHA COBPEMEHHBIX TEXHOJIOTHH; ONPENENSATh KUBBIE
O0OBEKTHl B TPUPOJE; TMPOBOIUTH HAOTIOACHUS 32 DKOCHCTEMAaMH C IENBI0 WX ONHCAHUS H
BEISIBJICHUSI ©CTECTBEHHBIX ¥ AHTPOIOTEHHBIX W3MEHEHWH; HaXOJWTh W aHAJIN3UPOBATh
MH(OPMALIKIO O JKUBBIX 00BEKTaX;

* pa3BUTHE TIO3HABATEIFHBIX WHTEPECOB, WHTEIUICKTYAIbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyyaromuxcs B Ipoliecce H3ydeHUs OHOJOTMYECKHX SBJICHHH; BBIIAIOIIUXCS JOCTHIKEHUM
OMOJIOTUH, BOIIEAIINX B OOILIEYETOBEYECKYI0 KYJIbTYpPY; CIOXKHBIX M IPOTHBOPEUMBBIX ITyTEH
pa3BUTHUS COBPEMEHHBIX HAYUHBIX B3IJISA0B, MJECH, TEOPUH, KOHLIENIUH, TUNOTE3 (O CYIIHOCTH U
IIPOUCXOKICHNH JKU3HH, YEJIOBEKA) B X0€ PA0OTHI € pa3IMUHBIMU UCTOUHMKAMH HH(GOPMALIUH;

* BOCIHTaHUE YOEKIEHHOCTH B HEOOXOJMMOCTH IO3HAHMs KHMBOH MPHUPOJBI, HEOOXOIUMOCTH
palMOHAIBHOIO TMPUPOAONOIb30BaHUs, OCPEKHOTO OTHOIIEHUS K MPHUPOJHBIM pecypcam MU
OKpyXarolllel cpele, COOCTBEHHOMY 3J0POBBIO; YBaXEHHMS K MHEHHUIO OIIIOHEHTa IpHU
00CYX/IeHHH OUOJIOTHYECKUX TPOOIIeM;

* HCIOJb30BAHUE NMPHUOOPETEHHBIX OMOJOTMYECKUX 3HAHUN U YMEHMH B IOBCEJIHEBHOW XKU3HM IJIS
OLIEHKHU IOCJIE/ICTBUI CBOEH IEATENBbHOCTH (M AEATEIBHOCTU IPYTUX JIFOJEH) IO OTHOUIEHHIO K
OKpyXKarolllel cpeze, 310pOBbIO JPYruX JIOAEH U COOCTBEHHOMY 3/10pOBBIO; OOOCHOBaHHE U
coOuoieHne Mep NpoMIAKTUKK 3a00JIeBaHUM, OKa3zaHME NEpBOM IMOMOINM IpU TpaBMax,
coOJIt0/ICHHE IIPABUJI TOBE/ICHUS B IPUPOJIE.

IIporpamma yuyeOHOM nucuuniaMHbl buonorus sBisercs OCHOBOM At pa3paboTKu paboumx
oporpaMM, B KOTOpBIX MpodeccruoHanbHble 00pa30BaTENbHBIE OpPraHU3ALUY, peau3yolue
o0pa3oBaTelibHYI0 IIporpamMmy cpeaHero oomero oopazoBanus B npezenax ocsoenust OITOIT CIIO na
06a3ze  OCHOBHOro oOmero o0Opa3oBaHUs, YTOUHSAIOT COJEp)KaHUWE y4yeOHOTro  Marepuana,
[IOCJIEI0BATEIbHOCTD €I0 U3YYEHHUS, paclipeielieHue yueOHbIX 4YacoB, TEMAaTHKY pedepaToB (10KI1a10B),
BUJIbl CAMOCTOSITENIBHBIX PAabOT, YYUTHIBas CIELU(HUKY MPOrpaMM MOATOTOBKU KBAIU(DUIIMPOBAHHBIX
palouux, CIy)KallliX U CIEeLHAINCTOB CPETHETO 3BEHA, OCBAUBAEMOIl MPOo(eccur MK CIelUaNIbHOCTH.

IIporpamMma MOKET UCHOJIB30BAaThCS JAPYTUMH NPOGECCHOHATIBHBIME  00pa30BaTEIbHBIMU
OpraHu3alUsAMM, peaTu3yoUIMMU 00pa30BaTeNIbHYIO MPOTrpaMMy CpelHero ooOuiero obpa3zoBaHHsS B
npenenax ocsoeHust OITOIT CIIO na 6a3e 0ocHOBHOTO 0011er0 06pa3oBaHus — MPOrpaMMbl TOATOTOBKU
KBATU(UIIPOBAHHBIX pabounx, cayxauux(I[TIITKPC).



OBIIAS XAPAKTEPUCTHUKA YYEBHOU JUCIHUILINHBI BHOJIOT U

buosoruss — cucrema Hayk, M3ydarolias BCE aCHEKTHl KU3HHU, Ha BCEX YPOBHSX OpraHU3aIUH
KMBOTO, HaYMHAs C MOJICKYSIPHOTO M 3akaHuuBas OuocdepHbIM. OObEKTaMU H3ydeHHUs] OMOJOTHH
SBJISIFOTCS] )KUBBIE OPTaHU3MBI, UX CTPOCHHUE U KU3HEACITEIBHOCTh, X MHOT000pa3ue, MpoOrCX0XKACHHUE,
HBOJIIOLUS U pacIIpeielieHUe KUBBIX OPraHU3MOB Ha 3eMIie.

OOmiast 6MoJOrUA U3y4aeT 3aKOHBl HICTOPUUYECKOTO W MHIMBUAYaTbHOTO PAa3BUTHUSI OPTaHU3MOB,
oOrmire 3aKOHBI )KU3HH U T€ 0COOCHHOCTH, KOTOPbIE XapaKTEPHBI JJIsl BCEX BUIOB JKHMBBIX CYIIECTB Ha
IJIAHETE, a TAKKE UX B3aUMOJICUCTBUE C OKPYKAOLIEH CPEIOH.

Buosorus, Takum 00pa3zom, SIBISIETCS] OJJHON M3 OCHOBOIIOJIATAIONINX HAYK O JKU3HU, a BIIAJCHUE
OMOJIOTUYECKUMU 3HAHUSIMUA — OJJTHUM U3 HEOOXOIMMBIX YCIOBHI COXpaHEHUS )KM3HH HA IJIAHETE.

OcHOBY coziepkaHUs yUeOHOH JAUCIUIUTMHBI BUOJIOTHS COCTABISIOT CIEAYIONIUE BEAYIINE UACH:
OTIIMYUTEIbHBIC IPU3HAKY KUBOW MPHUPOIBI, €€ YPOBHEBAsI OPraHM3alUs U IBOJIONHS. B cOOTBeTCTBUH
C HUMH BBIJICTICHBI COJIEP)KATEIbHBIE JTMHUU: OMOJIOTHSI KaK HayKa; OMOJOTHYECKHE 3aKOHOMEPHOCTH;
METOJbl HAyYHOTO TIO3HAHUS; KJIETKA; OpPraHu3M; IOMYJISALHUsS; BHJI; SKOCHUCTEMBI (B TOM YHCIE

ouocdepa).
Conepxxanrie yuyeOHOM TUCIUIIIMHBI HAMPABJICHO HAa TMOATOTOBKY OOYYarOMIMXCA K PEIICHHUIO
BOXKHEWIINX  3aJa4, CTOSANIMX Tiepea  OWOJOTMYECKOM  HAayKoW, — 10  paluoOHAIBHOMY

MIPUPOJIOTIOIF30BAHHIO, OXPAaHE OKPY)KAIOIIEH CPEIbl U 37I0POBBS JIFOJICH.

B mpodeccrnoHanbHBIX 00pa30BaTENBHBIX OpraHU3alMiX, PEATU3YIONINX 00pa30BaTEIbHYIO
nmporpaMMmy cpeanero ooéuiero oOpasoBanusi B npenaenax ocBoenus OIIOII CIIO na 6aze ocHOBHOTO
obmero o0Opa3oBaHUs, HM3ydeHHE Y4YEOHOW ITUCHUIIIMHBI buomorHs WMeeT cBoM OCOOCHHOCTH B
3aBUCHUMOCTH OT Ipoduis npodeccruoHanbHOro o0pazoBaHus, 0a3upyercss Ha 3HAHUSAX O0ydaroIIuxcs,
MOJTYYEHHBIX TIPY U3YYCHUU OMOJIOTHH, XUMHH, (PU3UKHU, reorpaduil B OCHOBHOH IIIKOJIE.

IIpu ocBoennu mpodeccuit CIIO Texamueckoro mpoduis mpoQPecCHOHATBHOTO 00pa30BaHMs
Oounosorusi m3yvaetrcss Ha 0a3zoBoM ypoBHe DPI'OC cpemnero obmiero oOpa3oBaHUs, MPU OCBOCHUH
npodeccuit  CIIO ecrectBeHHOHay4HOTO Tipodris mpodeccnoHaTpHOTO 00pa30BaHUS OHOJIOTHS
n3ydaeTcsi OoJiee yriyOJIeHHO, Kak mpoduiabHas ydeOHas IUCHUIUIMHA, YYWUTHIBAIOIIAs CHEIU(UKY
OCBaMBaeMbIX MpodecCuid WM CHEeNHATLHOCTEH. ITO BBIpaXaeTcs B COJACPXKAHUU OOy4YCHUS,
KOJIMYECTBE YacOB, BBIJICISIEMbIX Ha U3yd€HUE OTAEIbHBIX TEeM YUE€OHOW NWCUUIUIMHBI, TIIyOMHE HX
OCBOCHHUSI O0yYalIUMHUCA, O0bEME M XapakTepe NpPaKTUYECKUX 3aHATUH, IEeMOHCTpAlMi, BHIAX
BHEAyIMTOPHOI CaMOCTOSITETbHON pabOThI CTYACHTOB U T.II.

I[Ipu ocBoenun cnenmanbHocTedt CIIO rtymanutapHoro mnpoduias mTpodecCHOHATBHOTO
oOpa3oBaHusl OUOJIOTHS U3y4YaeTCs B paMKax ydyeOHOW AucuuILIuHbl «EcTrecTBO3HAHUE» 00s3aTeNbHOM
npeameTHo# oOmactu «EctectBennbie Haykn» PI'OC cpeanero obiiero oopazoBaHus.

[Ipu or6ope conepkanust yaeOHON AUCUUIIIUHBI BHOIOrUs NCTIOIB30BaH KyJIbTYpPO-COOOpa3HBIil
MOJXO0/JI, B COOTBETCTBUU C KOTOPHIM 00yUaroluecs: JOJHKHBI YCBOUTh 3HAHUS U YMEHUs, HEOOXO0IMMBbIE
is  dopMupoBaHUs OOmIed KyIbTYpbl, ONIpEICNSAIONIEH aJeKBaTHOE IIOBEJICHUE 4YEJIOBEKa B
OKpY’Karolllel cpe/ie, BOCTpEOOBAHHBIE B )KU3HU U B TIPAKTUUYECKOM IE€ATEIHHOCTH.

Oco0oe BHMMaHUE YJIENEHO 3KOJOTHYECKOMY OOpa30BaHUIO U BOCIUTAHUIO OOYYarOIIMXCA,
(GhOopMHUPOBAHHMIO Y HUX 3HAHUH O COBPEMEHHON €CTECTBEHHO-HAYYHOIH KapTHHE MHUpPA, [IEHHOCTHBIX
OpHUEHTAIIHH, YTO CBUACTEILCTBYET O TyMaHU3AIMH OMOJIOTUYECKOTO 00pa30BaHUsI.

Copepxanue y4eOHOM AMCUUILIMHBI MpeaycMaTpuBaeT (HopMUpOBaHHE Y OOydaroUUXCs
oOlIeHaYYHbIX 3HAHUN, YMEHUN U HAaBBIKOB, YHHUBEPCAJIBHBIX CIOCOOOB JEATEIHHOCTH U KIIFOUEBBIX
KOMIIETEHIIMI, BKIIOYAIOIIUX YMEHHE CpaBHHUBATh OWOJIOTMYECKHME OOBEKTHI, AaHAIU3HPOBATH,
OIICHUBAaTh U 0000IATh MOJIyYEHHBIE CBEICHHUS, YMETh HAaXOIUTh W HUCIIOJIb30BATh MH(OpPMALMIO W3
Pa3IMYHBIX UCTOYHUKOB.

B conepxanuu y4yeOHOW MUCHUIUIMHBI KYpCHBOM BBIJIENIEH MaTepHall, KOTOPBIA MpU H3YUYEHUU
OMOJIOTUU KOHTPOJIIO HE MOAJICHKUT.

N3yuenne oOmeoOpa3oBaTenbHOil ydeOHOW AMCHUIUIMHBI bHonorus 3aBepiiaercsi MoJBEJCHHUEM
uToroB B opme aud@epeHIIMpOBaHHOTO 3a4eTa B paMKaxX MPOMEKYTOYHOW aTTECTAlUU CTYJIEHTOB B
npouecce ocBoenust OIIOII CIIO c nmomyuenuem cpeanero oobmero oopazoBanus (IITIKPC).



MECTO YYEFHOH JJUCHUILINHBI B YYEBHOM ILIAHE

VYueOHast mucuuiuinHa buosiorus siBisieTcsl yueOHbIM IPEAMETOM 10 BBIOOPY M3 00s3aTEIbHOM
npenMeTHo# obmactu «EctectBennbie Hayku» OI'OC cpennero obmero 00pa3oBaHus.

B mnpodeccronanbHpix 00pa3oBaTENbHBIX OPraHU3ALUAX, PEATH3YIOUIMX 00pPa30BaTEILHYIO
nporpamMmy cpenHero oomero oopasosanusi B npenenax ocsoenus OITOIT CITO na 6a3e 0CHOBHOTO
oOmiero oOpazoBanus, ydeOHas aucuuiuiiHa buonorus m3ydaercs B 00mIeoO0pa3oBaTeIbHOM LIHKIIE
yuebnoro miuana OIIOIT CIIO na 6a3e OcHOBHOTO 0O0IIero oOpa3oBaHUS C TOJYYECHHEM CpPEIHETrO
obmiero oopazoBanus (ITITKPC).

B yuebnpix mmanax IIIIKPC wmecto yueOHo#li mumcuumumebsl buomormss — B cocTaBe
00meo0pa3oBaTeNbHBIX YU4EOHBIX JUCHHUIUIMH 10 BBIOOPY, (OpMUPYEeMBIX U3 O00s3aTEIBHBIX
npeameTHeix  obnacteit DPI'OC  cpemnmero obmero oOpaszoBanusi, s 1podeccuit  CIIO
COOTBETCTBYIOIMIETO MPOQHIIs IPO(HECCHOHATLHOTO 00pa30BaHUsI.

PE3YJIbTATBHI OCBOEHHMS YYEBHOM JUCIUTLINHBI

OcBoeHune coaepkaHus yueOHOW IUCIUIUIHMHBI buonorus obecrneunBaeT JTOCTHKEHUE CTyIEHTaMU
CIEAYIOUIUX Pe3yJbTATOB:

* JIUYHOCMHDBIX:

- chOpMHPOBAaHHOCTh YYBCTBA TOPJOCTH W YBAKEHUS K HCTOPUHU H  JOCTHIKEHHUSIM

OTEYECTBEHHOM OMOJIOTMYECKON HAyKH; MPEACTABICHUS O IEJIOCTHOW E€CTECTBEHHOHAYYHOM
KapTHUHE MHPA;

- TIOHMMaHHWE B3aWMOCBSI3W M B3aUMO3aBUCHUMOCTH €CTECTBEHHBIX HAyK, WX BIUSHHS Ha
OKPYXKAIOIIYIO CPeIy, SKOHOMUYECKYIO, TEXHOJOTHUECKYI0, COIIMATBHYIO U ATHUECKYIO chepbl
JEeITEeTbHOCTH YeJIOBEKa,

- CIOCOOHOCTBH HCIOJIh30BaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHE MHUpa B
00pa3zoBaTelbHOH W TPOQPECCHOHATBHON JACSITEIBPHOCTH;, BO3MOXXHOCTH HH()OPMAITMOHHOM
cpenbl A 00ecieYeHHs TPOTyKTHBHOTO CaMOOOpa30BaHUs;

- BJIaJIcHUE KYJIbTYpOH MBIILICHUS, CHOCOOHOCTh K OOOOIICHHWIO, aHAJINU3Y, BOCIHPHUSITHIO
nHpopManuu B 0OJIACTH €CTECTBEHHBIX HAyK, TMOCTAaHOBKE II€JIM W BBIOOpY TyTel ee
JTOCTIOKEHHS B TIpo(eccrnoHansHo cdepe;

- CHOCOOHOCTh PYKOBOJCTBOBAaThCS B CBOEH JEATENHOCTH COBPEMEHHBIMH MPUHIUIIAMU
TOJICPAHTHOCTH, MAJNora U COTPYIHUYECTBA; TOTOBHOCTh K B3aHMMOJCHCTBUIO C KOJIJIETaMu,
paboTe B KOJIJICKTUBE;

- TOTOBHOCTH HCIIOJIb30BATh OCHOBHBIE METOJbI 3alIUTHl OT BO3MOXKHBIX MOCJIEJICTBUN aBapui,
KatacTpod, CTUXUIHBIX OCICTBU;

- oOnajmaHuve HaBbIKaMH 0€30MacHOM paboOThl BO BpeMs IPOEKTHO-UCCIEAOBATEIbCKON U
SKCIEPUMEHTAJIBLHON JeSTeIbHOCTH, IIPU HUCII0JIb30BAHUH JIAOOPATOPHOTO 000 Py I0BAHUS;

- CHOCOOHOCTH HCIOJIb30BATh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUYECKON JIEATEIbHOCTH
U TOBCEIHEBHOW >XKWU3HU JUIsl COONIOIEHUS Mep MpO(UIAKTUKU OTPABICHHM, BUPYCHBIX H
Ipyrux 3a00JIeBaHMI, CTPECCOB, BPEIHBIX MPHUBBIYCK (KYPEHHsI, aJIKOTOJM3Ma, HAPKOMAHUH);
MIpaBUJI TOBEACHUS B IPUPOIAHON Cperie;

- TOTOBHOCTbH K OKa3aHHIO MEPBON MOMOIIY NPU TpaBMaX, MPOCTYIHBIX U APYTUX 3a00JIEBaAHUSX,
OTpaBIEHUSIX MUIIEBBIMU MPOAYKTaAMU;

* MemanpeomemHuix:

- OCO3HaHME COIMAIBHOM 3HAYUMOCTH CBOEW mpodeccuu/crnenuaibHoCcTH, 00ajaHue
MOTHBALIMEH K OCYIIECTBIEHUIO MPOPECCHOHATBHON NeATEIbHOCTH;

-TMIOBBIIIICHUE WHTEIJIEKTYaJIbHOTO YPOBHS B Hpollecce H3YydeHHs OMOJIOTMYECKHMX SIBJICHMA;
BBIJIAIOIINXCS JOCTH)KEHHI OMOJIOTHH, BOLIEAIIMX B 00IEUET0BEUECKYIO KYIbTYPY; CIIOKHBIX
U TPOTUBOPEYMBBIX IIyTEM pa3BUTHS COBPEMEHHBIX HAy4dHBIX B3IJIAJOB, HIACH, TEOpuH,
KOHIIEMUH, TUN0Te3 (0 CYLIHOCTH M NMPOUCXOXKICHUM XU3HH, YEJOBEKa) B X0/e PabOThl C
pa3IUYHBIMU UCTOYHUKAMU HH(POPMALIUY;

- CIOCOOHOCTh OPraHU30BHIBATH COTPYAHUYECTBO E€AMHOMBIIIJICHHUKOB, B TOM YHCIE C
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HCII0JIb30BAHUEM COBPCMCHHLBIX I/IH(i)OpMaL[I/IOHHO -KOMMYHHUKAIIUOHHBIX TCXHOHOFHﬁ;

- CIOCOOHOCTH MOHUMATh MPUHIUIIBI YCTOMUYMBOCTH U MPOJYKTUBHOCTH JKUBOM MPUPOIBI, TyTH
€e U3MEHEHUS 10/1 BIUSHUEM aHTPOIIOT€HHBIX (PaKTOPOB, CIIOCOOHOCTh K CUCTEMHOMY aHAIHU3Y
r7I00ANBbHBIX 3KOJOTMYECKMX TPOOIEeM, BOIPOCOB COCTOSIHUS OKpYXaromed cpenpl u
palOHAJIbHOTO MCIIOJIL30BAaHUS IIPUPOJHBIX PECYPCOB;

- yMeHHe 000CHOBBIBATH MECTO M POJIb OMOJIOTMUECKUX 3HAHHWMA B MPAKTHYECKON AEATEIHLHOCTH
HIOI[CP’I, Pa3sBUTHUHU COBPCMCHHBIX TCXHOHOFHﬁ; ONpCAC/IATL JKUBLIC OOBEKTHEl B IIpUupoac;
IIpOBOAUTH Ha6JHOIICHI/I$I 34 3KOCUCTEMaMMU C LICJIIBO UX OIIMCAaHUA U BBISABIICHUSA €CTCCTBECHHBIX
1 aHTPOIIOICHHBIX I/I3MCHCHI/H>'I; HaxXoIWuThb U aHAJIM3UPOBATH I/IH(l)OpMaIII/IIO O JXUBBIX O6”I>GKT21X;

- CII0COOHOCTE IMPUMCHATH OHOJIOTMYECKHE U DKOJIOTMYECKUE 3HAHUS AJI1 aHaJIn3a NPUKIaaHbIX
po0JIeM X035IIICTBEHHO! AEATEIbHOCTH;

- CIOCOOHOCTh K CaMOCTOSTEIBHOMY IPOBEICHHUIO HCCIIETOBAHMIA, MTOCTAHOBKE E€CTECTBEHHO-
HAaY4YHOT'O OKCICPHUMCHTA, HCII0JIb30BAHUIO I/IH(bOpMaIII/IOHHI)IX TEXHOJIOTHI A1 PCIICHUA
Hay4YHBIX ¥ MPO(EeCCHOHATbHBIX 33/1a4;

- CHOCOOHOCTh K OLIEHKE J3THYECKMX acCleKTOB HEKOTOpBhIX HCCIeNoBaHUM B oOnactu
OMOTEXHOJIOTUH (KJIOHUPOBAHUE, UCKYCCTBEHHOE OTUIOJIOTBOPEHHUE);

* npeomemmulx:

- c(hopMHUPOBAHHOCTH TPEACTABICHUN O POJM M MECTE OHOJIOTMM B COBPEMEHHOW Hay4YHOM
KapTHHE MHpA; MIOHUMaHUE poJiki OUooruu B (POPMUPOBAHUU KPYro3opa U (PyHKIMOHAIBHOMN
IPaMOTHOCTH JJISl PEeLIeHUs MPAaKTUYECKUX 3a/1a4;

- BJIQJICHHE OCHOBONOJATAIOIIMMU MOHITUAMM U MPEACTaBICHUSIMH O KUBOW MPHUPOJE, €€
YpPOBHEBOM OpraHuM3allid ¥  OBOJIIOIMM; YBEPEHHOE IOJb30BaHHE  OHOJIOTUYECKOM
TEPMUHOJIOTHEN U CUMBOJIMKOM;

- BJIQJICHHE OCHOBHBIMH METOJIaMU HAyYHOTO IMO3HAHUS, MCIOJB3YEeMbIMU MPU OHMOJOTHYECKUX
HCCIIEIOBAaHUSAX JKUBBIX OOBEKTOB W HKOCHCTEM: OIMCAaHUEM, HU3MEPEHHEM, IPOBEJIECHUEM
HaOJI0/IEHUI; BBISIBJICHHE U OLIEHKA aHTPOMOTEHHBIX U3MEHEHUI B IPUPO/IE;

- c(hOpMHUPOBAHHOCTh YMEHHUM OOBSACHATH PE3yAbTaThl OMOJIOTHUECKUX SKCIIEPUMEHTOB, pPellaTh
3JIeMEHTapHbIe OMOIOTMYECKHE 3a/1a4H;

- c(hopMHUpPOBAHHOCTH COOCTBEHHOU IMO3ZHMIIMHU O OTHOIICHHIO K OMOJOTrHYeCKOW WHpOpMaIu,
MOJIy4aeMO#l U3 pa3HbIX MCTOYHUKOB, IJI00AIBHBIM IKOJIOTUYECKUM MpoOiIeMaM U MyTsIM HX
peuieHusl.

COJIEP)KAHME YUYEBHOM JJUCHUILINHBI

1. YYEHHUE O KJIETKE

XuMHnuyeckasi opraHu3zamusi kKjerku. Kierka — »jemeHTapHas JXKMBas CUCTEMa W OCHOBHAas
CTPYKTYpPHO-(QYHKITMOHATbHAS €IWHUIIA BCEX JKMBBIX OPraHU3MOB. Kpamkas ucmopusi u3zyyeHus
KIemKu.

XuMu4deckas opraHu3anus KieTku. OpraHudecKue W HEOpraHWYECKHUEe BEIISCTBA KICTKU U YKHUBBIX
opranu3MoB. benku, yrieBoipl, TUMH/IBL, HYKIEHHOBBIE KUCIOTHI M UX POJIb B KIIETKE.

Crpoenne u (pyHkuum kjerku. [IpokapuoTHueckue M 3yKapHOTHYECKHE KIETKH. BHUpychl Kak
HekJeTouHas (opma xu3HM M uX 3HaueHue. bopnba ¢ BupycHbimMu 3aboneBanusimu (CIIUI u np.)
[uTomna3zma u kieroyHas memOpana. OpraHOH/IbI KICTKH.

OO0OMeH BellleCTB M MPeBpallleHHe YJHEPTUHU B KieTKe. [macTuueckuii U SHEpreTHYecKuii 0OMeH.

Crpoenue u ¢pynkuuu xpomocom. JIHK — HOocutenbp HacnencTBeHHOW MHpopMaruu. Perumkanms
JHK. I'en. I'enernueckuii koa. buocunTtes Oenka.

KusHeHHbIH UMK KjaeTkH. KieTku M ux pasHooOpazue B MHOTOKIETOYHOM OpraHHU3ME.
Jughghepenyuposka xnemox. Knerounas Teopus CTpO€HUS OPraHU3MOB.

Mwurto3. [{lutoknunes.

emoncmpayuu

Crpoenue u cTpykrypa Oenka. CTpoeHue

monekyn JIHK u PHK. Perummkanus JITHK.

CxeMmbl SHEpreTHYecKoro ooMeHa u OnocuHTesa Oernka.
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CtpoeHre KIETOK MNPOKApUOT U DYKApUOT, CTPOCHHE W MHOT00Opa3ue KJIETOK pPACTCHUH U
KUBOTHBIX.

Crtpoenue Bupyca.

doTtorpaduu cXem CTPOCHHUS XPOMOCOM.

Cxema cTpoeHHUs reHa.

Murtos3.

2. OPTAHU3M. PABMHOKEHUE U UTHAUBUY AJIBHOE PA3ZBUTUE OPI'’AHU3MOB

Pa3zmHuoxkenne opranusmoB. OpranusmM — eauHoe 1enoe. MHOrooOpasue OpraHu3MOB.
Pa3mHOXeHNe — BaKHEHIIIee CBOMCTBO KMBBIX OpraHu3MoB. [lojoBoe m Oecriojioe pa3MHOXKCHHUE.
Meiio3. O6pa3oBaHue MOJOBBIX KIETOK U OIUIOAOTBOPEHHUE.

NuauBuayajibHOe pa3sBUTHE OpPraHu3Ma. OMOpUOHANIBHBIM 3Tan oHTOreHe3a. OCHOBHBIE CTaauU
sMOpHOHAIBHOTO pa3BUTHA. Opearnozenes. [locmambpuonanvroe pazeumue.

CX0ICTBO 3apoAblllel MpencTaBUTENEH pasHbIX IPYNN IO3BOHOYHBIX KaK CBHUJAETENbCTBO HX
3BOJIIOIIMOHHOTO poJicTBa. [IpuynHbI HapylIeHUH B pa3BUTHH OPraHU3MOB.

NupuBuayaibHoe pa3sBuTHe 4YesoBeka. PenpoayktuBHoe 3a0poBbe. llocnenctBus BiausHus
QJIKOT0JIsl, HUIKOTUHA, HAPKOTUYECKUX BEUIECTB, 3arpsi3HEHUS CPE/Ibl HA PA3BUTHE YEJIOBEKA.

Jemoncmpayuu

MHoroo0Opa3ue opraHu3MoB.

OOMeH BelecTB U MpeBpalleHUe SHEPTUH B KIIETKE.

doToCHHTES.

Jenenue KIeTKH.

Muros3.

becnionoe pa3MHOXEHHE OPraHU3MOB.

OO6pa3zoBaHue MOJOBHIX KJIETOK.

Meiios.

OmnnonoTBOPEHUE Y PACTEHMIA.

NnauBuayanbHOe pa3BUTHE OPraHU3Ma.

Tunsl nocTASMOPHOHAIBEHOTO PAa3BUTHSI )KUBOTHBIX.

3. OCHOBBIT'EHETHUKU U CEJIEKIINU

OCHOBBI YY€HHUS 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH. [ 'eHeTHKa — HayKa O 3aKOHOMEPHOCTSIX
HACJEACTBEHHOCTH W M3MEHYMBOCTH OpraHu3MoB. [.MeHIenb — OCHOBOIIOJIOKHUK TEHETHUKH.
I'eHeTnveckass TEPMUHOJIOTHS U CUMBOJIHKA.

3aKOHBI TEHETHKH, yCTaHOBJEHHbIE I.MeHnaenem. MOHOTMOpUIHOE M JUTHOPUIHOE CKPEITUBAHUE
XpOMOCOMHasl TEOPHUsSl HACJIEACTBEHHOCTH. Bzaumooeiicmsue cenos. I'enetuka mona. CyennenHoe ¢
noioM Hacredosanue. 3HAUEHHE T€HETHKH I CEJIEKIMU M MemuiuHbl. HaciencTBeHHble 0oJjie3HU
YeJIOBEKa, UX MPUYUHBI U TPOPUITAKTHKA.

3aK0OHOMEPHOCTH HW3MeHYMBOCTH. HacnenacTBeHHas, WM T'E€HOTHUIIMYECKAs, W3MEHYHUBOCTD.
MoaudukanvoHHas, WIM HEHACJICICTBCHHAs, M3MEHYMBOCTb. [ eHETHWKa uYeloBeka. [eHeTuka u
MEIUIIMHA. MaTepuaabHble OCHOBBI HACJICJACTBEHHOCTH M M3MEHYMBOCTH. [ €HETHKA M ABOJIFOIMOHHAS
Teopust. ['eHeTHKa MOMyIISIIHA.

OCHOBBI CeJIeKIMHM PACTEHU, KUBOTHBIX M MHKPOOPraHU3MOB. ['eHeTMKa — TeopeTuyeckas
ocHOBa cenekuuu. O10MallHMBAaHKE )KMBOTHBIX U BBIPAIIUBAHUE KYJIbTYPHBIX PACTEHU — HaydaJbHbIE
sTanbl cenekiuu. Yuenue H.M.BaBumoBa o meHTpax MHOrooOpasusi U MPOUCXOKACHUS KyIbTYPHBIX
pactenuii. OCHOBHBIE METOJBI CEJEKIMU: TUOPUAM3AIUS M HUCKYCCTBEHHBIH OTOOp. (OCHOBHBIE
JOCTH)KEHHMS] COBPEMEHHOM  CENEKUMHM  KYJIbTYPHBIX  pAacT€HHUM, JOMAIIHUX JKUBOTHBIX U
MHKPOOPraHU3MOB.

buorexHonorus, ee MOCTUXKEHUS W TEPCHEKTUBBI PA3BUTHUS. Idmuueckue acnekmvl HEKOMOpbIX
oocmudicenuil 8 ouomexronozuu. Knonuposanue scusommuix (npobiemvl KIOHUPOBAHUSL HEeN0BEKA).

emoncmpayuu

Mounorubpuanoe u turudpuaHoe ckpemnuBanue. [lepekpect

xpoMocoMm. CLerneHHoe HacieoBanue. Myraiuu.

LleHTpbl MHOTOOOpa3Hsl ¥ TPOUCXOKACHUS KYJIbTYPHBIX PACTEHUN U TOMAIIHUX KA BOTHBIX.
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I'ubpuansanus.

HckyccrBeHHsli 0TOOP.

HacnencrBeHHble 00J1€3HU UENIOBEKA.

Bnusiaue ankoronnsma, HAPKOMaHUU, KypEHHs Ha HAaCIEICTBEHHOCTb.

Ilpakmuueckue 3anamus

CocraBneHne IpOCTEHIINX CXeM MOHOTUOPUIHOTO U AUTHOPUIHOTO CKpeuIBaHus. Pemenne
TeHETUYECKUX 3aj1ad.

4. MPOUCXOXIEHUE U PABBUTHUE KU3HU HA 3EMJIE. DBOJIIOIIMOHHOE YYEHUE

IIponcxoxnenne U HavaJbHbIE ITaNbl Pa3BUTHA KU3HM Ha 3emule. ['MMOTE3bI IPOUCXOKACHUSA
XKU3HU. M3yueHne 0CHOBHBIX 3aKOHOMEPHOCTEW BOSHUKHOBEHMUS, Pa3BUTHUS U CYILIECTBOBAHUS KU3HU Ha
3emiie. YCIOXKHEHHE KUBBIX OPraHM3MOB B IIpoOIEcCE€ HIBOJIIOLMU. MHOrooOpasue *UBOrO MHpa Ha
3emiie U COBpEeMEHHasi €ro OpraHu3amusl.

Hcropusi pa3BuTHS IBOJIONMOHHBIX uaeil. 3HaueHue pador K.JIunnes, XK.b.Jlamapka B pazsutun
ABOJIIOLIMOHHBIX UJeH B Ouonoruu. DBoitonrionHoe ydenue Y.[lapsuna. EctectBenHbIil 0TO0p. Pouib
ABOJIIOIIMOHHOTO Y4€HHUS B (POPMHUPOBAHUHN COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHHBI MUDA.

Mukpo3Bosouuss ¥ Makpodsosonusi. Konuenuus Bupa, ero kpurepuu. llomynsauus —
CTPYKTypHasi €AMHMIIAa BHJAAa W HBoJouMU. JIBrkymue cuibl sBositolud. CHHTETHYECKas Teopus
sBosonii. MukposBostonusi. CoBpeMeHHble npezcTaBiieHuss o BunoooOpazoBanuu (C.C.YerBepHKoB,
N.N.IMmansraysen). Makposostonus. /Jloka3zaTenbcTBa 3BOJIIOLNH.

Coxpanenue buonocuuecko2o MH02000paszus KAk 0CHO8A YCMOUYUBOCMU OUOChepbl U NPOSPecCUsHO20
ee pazeumus. IlpuunHbl BbIMHpaHus BUI0B. OCHOBHBIE HAINpaBJ€HUs 3BOJIOLMOHHOTO Iporpecca.
buonorudeckuii mporpecc u OMOJIOTUYECKUI perpecc.

Hemoncmpayuu

Kpurepun Buna.

CrpykTypa nomymisium.

AnanTuBHbIE 0COOEHHOCTH OPraHU3MOB, UX OTHOCUTEJIbHBIN XapakTep.

OBOJIIOLMOHHOE IPEBO PACTUTEIBLHOIO MHUpA.

OBOJIIOMOHHOE IPEBO KUBOTHOTO MUDA.

[IpencraBuTenu peaKuX U MCYE3AIOMNX BUIOB PACTEHUN U JKUBOTHBIX.

Tpumeprvie memvt peghepamos (00K1a006), UHOUBHOYWTIBHBIX HPOCKINOG

» Kiierounas teopus cTpoeHust opranu3MoB. McTopust 1 COBpeMEHHOE COCTOSIHUE.

* HacnencrBennas undopmanus u nepeaaya ee U3 MoKOJICHUS B TOKOJICHUE.

* Jlpamatuyeckue CTpaHHUIbl B UCTOPUU PA3BUTHUS ICHETHUKH.

* VYcnexu COBpeMEHHON T€HETUKU B MEAUIIMHE U 3[JPaBOOXPAHEHHH.

* Hcropus pa3BUTHS SBOTIONMOHHBIX Uien 1o Y./lapBuna.

* «Cucrema npupoas» K.JIunHes u ee 3HaueHue A7 pa3BUTHsI OMOJIOTHH.

* CoBpeMeHHBIE MTPEJICTABICHHS 0 MEXaHU3MAaX U 3aKOHOMEPHOCTSX SBOJIIOIIH.

» CoBpeMeHHBIE MTPEJICTABICHUS O 3aPOXKACHUN KU3HU. PaccMOoTpeHune U olieHKa pa3aIMyHbIX
TUIOTE3 MPOUCXOKICHUS

» CoBpeMeHHBII Tan pa3BUTHA YeloBeuecTBa. YenoBeueckue packl. OmacHOCTh pacu3Ma.

* Bo3zzeiicTBue yenoBeka Ha MPUPOTY Ha PA3TUYHBIX ATAMAX Pa3BUTHS YEJIOBEUECKOTO OOIIECTBA.

* BiusHue okpyxaroliel cpelibl U ee 3arps3HeHHs Ha Pa3BUTUE OPTaHU3MOB.

* BnusHue kypeHus, ynoTpeOieHus ajJKoroys U HAPKOTUKOB POJUTENSIMU Ha SMOPHOHATIFHOE
pa3ButTHe pedeHKa.

* Buramunbl, pepMeHTbI, TOPMOHBI U UX POJIb B Opranusme. Hapyrienus npu ux HeJocTaTKe U
M30BITKE.

 [IpuuuHBI ¥ TPaHULIBI YCTOWYHMBOCTU OHOC(hEpHI K BO3ACHCTBUIO AEATEILHOCTH JIIOJCH.

* buoneHo3s! (3KOCHCTEMBI) PA3HOTO YPOBHS U UX COTIOJYUHEHHOCTD B TTI00aIBHON SKOCHCTEME —
ouocdepe.

* BunoBoe u skoorunueckoe pazHooOpasue OUOIEHO3a Kak OCHOBA €r0 YCTOWYMBOCTH.
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* [loBblmeHHe TPOAYKTUBHOCTH (DOTOCHHTE3a B HCKYCCTBEHHBIX SKOJIOTMYECKHX CHCTEMAaX.

* PaznuynbIe 5K0JIOTHYECKHE TMPAMHJIBI U COOTHOLICHUSI OPTaHU3MOB Ha KaXKJI0M UX CTYIICHHU.

 Ilyru noBbIlIeHUs] OMOJIOTHYECKOM MPOAYKTUBHOCTH B HCKYCCTBEHHBIX SIKOCHCTEMAX.

* Ponb npaBUTENbCTBEHHBIX U OOIIECTBEHHBIX KOJOTMYECKHX OPTaHU3aIMii B COBPEMEHHBIX
Pa3BUTHIX CTpaHaX.

* PannonanbHOE HCIIOJIB30BAaHKUE U OXpaHa HEBO30OHOBIISIEMbIX PUPOIHBIX PECYPCOB (HA
KOHKPETHBIX IIPUMEPAX).

* OmacHocTh rI00anbHBIX HapymIeHuid B Onocdepe. O30HOBBIE «IBIPBI», KUCIOTHBIE TOK/IH, CMOTH
Y MX TIPeA0TBpPALICHHUE.

*  DKOJIOTUYECKUE KPU3HCHI U IKOJOTHUECKUE KatacTpodsl. [IpenoTBpanienne X BOSHUKHOBEHHUSL.

TEMATUYECKOE INIAHUPOBAHUE

[Ipu peanuzanuu coaepkanusi oO1eoOpazoBaTeNbHON yueOHOM nucuuIuinHbl buosiorus B mpenenax
ocBoenusi OIIOIT CIIO na 6aze 0CHOBHOTO 00MIEer0o 00pa3oBaHUs C IMOJIYYECHHEM CPEIHETO OOIIero
o6pazoBanus (IITIKPC) makcumainbHas yaeOHast Harpy3ka 00y4Jarommuxcsi COCTaBIIsIeT:
« qust npogeccun 11.01.01 MoHTa)kHUK paano’IEeKTPOHHON anmaparypsl U npudbopoB— 54 yaca,
W3 HUX ayauTopHas (oOs3aTenbHas) yuyeOHas Harpy3ka oOywaromuxcsi— 36 4yacoB, BHeayIu-
TOpHAasi CaMOCTOSITeNIbHAs padoTa CTYACHTOB — 18 4acos.

O0bem y4yeOHOH JUCHUIIMHBI U BUbI y4eOHOH padoThl

Buj yueOHoii padoThI Konuuecmeo
Yacoe
MaxkcuMaJsibHasi ydyeOHasi HArpy3Ka (Bcero) 54
CamocrosiTesibHasi paboTa CTY/J1eHTOB (BCero) 18
Oo6s13aTesIbHAs Ay IUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 36

B TOM YHCIJIC:

J1a00paToOpHBIC PAOOTHI

IMPAKTUYCCKUC 3aHATHA

[Tpomexxyrounas arrectamus B hopme auddepeHIIUPOBAHHOIO 3a4eTa
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TemaTnueckuii IJIaH U cojiepxkaHue y4eOHO TucuunInabl buosorus

HanMeHoBanme
pa3aesioB U TeM

Copep:xanue yue0HOro MmaTepuaJja, JadopaTopHbie H NPaKTHYECKHe PadoThI, CAMOCTOATeJIbHAsA padoTa
00y4Jaonumxcs

Oo0BeM
4acoB

YpoBennb
OCBOEHUSI

1

2

4

Pa3zpgen 1. YUEHUE

O KIUIETKE.

16

Tema 1.1 Kuaerka
eIMHUIA CTPOEHUs
JKHBBIX
OPraHM3MoOB.

Conep:xanue yueOHOro MmaTepuajia

12

1.

YpoBHH OPpraHu3anuHu ;KUBbIX OPraHN3MOB.

MeTtoapl mo3HaHus xKuBoW npupoasl. OOmme 3akoHOMepHOCcTH Ounonoruu. [Ipenmer n3ydenus o6oOmIaronIero
Kypca buonorus, nenn u 3agaun Kypca. V3ydeHne OCHOBHBIX 3aKOHOMEPHOCTEH BO3HHUKHOBEHHsI, Pa3BUTHUS U
CYIIECTBOBAHUS JKM3HM Ha 3eMje U COBPEMEHHOH ee opraHum3auuu. Ponb Ouomornn B (opmupoBaHun
COBPEMEHHOM €CTECTBEHHO-HAYUYHOM KApTUHBI MUPA U B IPAKTHYECKOU JEATEIbHOCTHU JIIOACH.

OcHOBHbIE KPUTEPHHU KHBBIX CHCTEM.

KnerouHnasi Teopusi CTpOeHHUs KUBBIX opraHu3mMoB. KieTka — sneMeHTapHasl jKMBas CUCTEMa W OCHOBHas
CTPYKTYpHO-(YHKIIMOHAIbHAS €IMHHIIA BCEX )KUBBIX OpraHu3mMoB. KpaTkas ucropus nsydenus kiuetku. Knetku n
WX pa3zHooOpasne B MHOTOKJIETOUHOM opranmu3Mme. /{uddepeHnnpoBka KIETOK.

Heopranuyeckue M opraHumyeckue BellecTBAa KJETKH. XHWMHUYECKas OpraHM3amusl KIETKH. Makpo- u
MHKPO3JIEMEHTHI KJIETKH. MuHepaibHble BemecTBa, comu. OCOOEHHOCTH CTpOeHUs, PYHKIMH OSTKOB, TUIHIOB,
yraeBonioB.Ocobennoctu crpoenus JJHK u PHK, ux pons B kiretke.

OcHOBHbIE 4YacTH KJIETKH, HX CTpoeHue, ¢yHkumu. [lutorurasma m kierouHas memOpana. CrtpoeHue
LUTOIUIA3MBI U 000JI0UKH KJIeTOK. OCOOEHHOCTH CTPOCHHS 000IOYKH PACTUTENBHBIX U )KUBOTHBIX KJIETOK.

SAnpo, ero crpoenue, pyakuun. SAnepras 00009Ka, SISPHBIA COK, SAPBIIIKO, XpoMaTuH. [IpokapuoTudeckue u
9YKapUOTHUYECKHE KIETKH, OCOOCHHOCTH UX CTPOCHHUSL.

Opranouasl MeMOPaHHOT0O W HeMeMOPAHHOI0 CTPOEHHUsl. OHJOIUIa3MaTH4ecKasi CeTh,
TUTACTUBI U T.7. JIN30COMBI, KIIETOYHBIE BKIIOYEHUS U T.J1, UX CTPOCHHE, (QYHKIHH.

MUTOXOHIApPHH,

Oco0eHHOCTH CTPOEHHS MPOKAPHUOTHYECKHX KJIeToK. [Ipokapuotsl. bakrepun.
Bupycol — HekJieToUHbIe (pOpMBI :KU3HU. OCOOEHHOCTH CTPOEHHs BUPYCOB. BUpychl kak HekleTouHas ¢opma
YKU3HU U UX 3Ha4eHue. bopr0a ¢ BupycubiMu 3a0oneBanusmu (CITAJ] u ap.)

2,3

Tema 1.2 /lenenne.
Pa3muoxkeHue.
HNuauBuayanbHoe
pa3Burue.

Conep:xxanue yueOHOro MaTepuajia

1.

Paszmuoxenue. Tunel Oecrnoioro pasmuoxenusi. IlosioBoe pasmuoxkenume. OpraHu3m — eIMHOE LEJOE.
MHoroo0pa3ue opraHu3MoB. Pa3MHOXXeHHE — BakKHEHIee CBOWCTBO JKMBBIX OpraHu3MoB. [loukoBaHmue.
@parmentanusi. CrnopooOpa3oBanue. Mwuro3. JleneHne Ha JBE 4YacTH. BereraTMBHOE pPa3MHOXKCHHE.
OCOOEHHOCTH CTPOEHUS NOJOBBIX KJIeTOK. OOpa30BaHME MOJOBBIX KJIETOK U OIUIOOTBOPEHUE.
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2. | UnguBuayanbHoe pa3BUTHE OPraHu3Ma. JMOpPHOHAJBLHBINA mepuoa. OCHOBHBIE CTaJAUU SMOPUOHATIBLHOTO
pa3Butua. OOpa3oBaHue ONACTYJIbI, TacTPYJSILMs, NepBUYHBIA opraHoreHe3. IlocTaMOpHOHAIBLHBIA MepPHO.
[Ipsimoe mocTaMOpHOHaNbHOE pa3BUTHE M HempsiMoe (pa3Butue ¢ meramopdozom). Ilpuumnbl HapymeHui B
pa3BuUTUM OpraHu3MoB. WHOuWBHIyallbHOE pa3BUTUE ueJoBeKa. PempoayktuBHoe 3ao0poBbe. IlocnenctBus
BJIMSIHUSL aJIKOT0J151, HHKOTHHA, HAPKOTUYECKUX BEIIECTB, 3arPSI3HEHUsI CPEIbl Ha Pa3BUTHE YETIOBEKa.

CamocrosiTesqibHasi pa0d0oTa NpH M3y4YeHHH pasjaena 1

* & & o o

BI/IO-, MaKpo—, MPIKpOE)HCMCHTI)I Hu ux pO.HI) B )KU3HU paCTeHI/IH.

BurtamuHsbl, (hepMEHTHI ¥ TOPMOHBI U UX pOJIb B Opranu3Me. Hapyiienus npu ux HepoctaTke U U30bITKE.
[Ipokaprorndeckre opraHU3MbI U UX POJIh B OMOIIEHO3aX.

Metio3.@a3bl Meii03a, NPOJOIKUTEIBHOCTD, 3HaUYeHe Mei03a. OCHOBHBIE OTJIMUMS MEW03a OT MUTO3a.
Buocunres Oenka.

TemaTnka npe3eHTaumii:

¢ MUTOXOHAPHH KaK YHEPreTUYECKUE CTAaHIUU KieToK. CTaJnu 3HEPreTHYecKoro oOMeHa B pa3IMn4HbIX YaCTIX MUTOXOHAPHM.
¢ Crpoenue u pyHKIIMU pUOOCOM U UX POJIb B OMOCHHTE3E OemKa. 10
¢ Slnpo Kak HeHTp ynpaBiIeHUs KU3HEIEATEIbHOCTHIO KIIETKH, COXpPAHEHHS U Tepelaul HACIEICTBEHHBIX TPU3HAKOB B TIOKOJICHUSX.
¢ Kieroynas Teopusi CTpoeHHUs OpraHn3MoB. VIcTopus U COBpEeMEHHOE COCTOSIHUE.
¢ becnonoe pa3MHOXXEHHE, €r0 MHOI000pa3ye U MPaKTHYECKOE HCIIOIb30BAHNUE.
¢ TlonoBoe pa3MHOXEHHE U €T0 OMOJIOrMYECKOe 3HAUCHHE.
¢ UepenoBaHue MOIOBOTO M OECIONIOr0 Pa3MHOKEHHUS B JKM3HEHHBIX IMKIAX XBOIIEH, MarmoOpOTHHKOB, MpocTeWmmx. buomormueckoe
3HAYEHHUE YEPEOBAHUS TOKOJICHHM.
¢ [lapTeHorenes ¥ THHOTEHE3 Y TO3BOHOYHBIX KUBOTHBIX U MX OMOJIOrMYEeCKOe 3HAUCHHE.
¢ BuusHue okpyxaromiei cpelipl U ee 3arpsi3HeHUs Ha pa3BUTHE OPTaHU3MOB.
¢ BimsHue KypeHusi, ynorpeOiaeHus alkoroisi 1 HAPKOTHKOB POAUTENISIMI Ha SMOPHOHAIBHOE Pa3BUTHE peOCHKa.
Paznen 2. Conep:kanue y4eOHOr0 MaTepuasia 12
I'EHETHKA 1. | TI'eHeTHKa — HayKa 0 3aKOHOMEPHOCTSIX HACJIEJCTBEHHOCTH W M3MEHYHBOCTH OpraHusmoB. [ .Mennens — 2
1 CEJIEKTHAA. OCHOBOITOJIO)KHUK T'€HETUKH. [ eHeTHueckass TEpPMHHOJIOTUS M CUMBOJMKA. MCTOpHsI pa3BUTHS I'€HETUKH Kak
Hayku. MoHorudpuaHoe ckpemuBanmne.3akonbl I'. Menaess. JloMUHaHTHBIE U PEIIECCUBHBIEC TeHbI. [ OMO — 1
reTepO3UrOTHOE COCTOSHUS T'€HOB.
2. | Pemenue 3a1a4 HAa MOHOTHOPH/IHOE CKPEIIMBAHHE. 2
3. | Aurudpuanoe ckpemmnBanue. Pemerka [lennera. LluTomornveckue OCHOBBI AUTHOPHIHOTO CKPEIIUBAHMSL. 9
Pemenne 3aga4 Ha AUrMOpUIHOE CKPeLIMBAHNE.
4. | TpuruOpuaHoe ckpemuBanue. Pemenue 3agay Ha TpUrHOpUIHOE CKPEILIMBAHUE. 2
5. | I'eneruka mousa. IloHsATHE O HEMONOBBIX M MOJOBBIX XpoMOcoMax — X M Y- XpOMOCOMBI, OCOOEHHOCTH HX 5

CTpOCHI/ISI.Pe]JJeHI/Ie 3aJ1a4 HAa CHEIJICHHOE € IMMOJIOM HaCJIeaA0BaHUE.
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Cesekunsi Kak HayKa, 3aJa4d M METOABI ceJleKIMU. ['eHeTnKa — TeopeTuyeckas ocHoBa cenekuuu. [lopoaa.
Copr. LleHTpbI NpONCXOsKIEHUS KYJIbTYPHBIX pacTennii. Yuenue H.W. BaBunosa o nieHTpax MHOr0oOpa3us u
MPOUCXOXKICHUS KYJIbTYPHBIX PACTEHU.

Paznpea 3. IPOUCXOKJAEHUE U PASBUTHUE )KU3HU HA 3EMJIE. 9BOJTIOINMOHHOE YYEHHUE

Tema 3.1. Conep:xanue yueOHOro MmaTepuajia

IMPOUCXOXK] 1.

EHUE 1
PA3BUTHUE

JBomonuoHHoe ydenue Y. JlapBuHa. Ponb 3BOIIONMOHHOTO y4eHHMs B (OPMHUPOBAHHUU COBPEMEHHOM
€CTECTBEHHOHAy4YHO! KapTuHbI Mupa. McTopus pa3BUTHS 3BOJTIONMOHHBIX Meil. 3HaueHue pador K.
JIunnes, XK.b. Jlamapka B pa3sBUTUH 3BOJIIOLIMOHHBIX UJIEH B OMOIOTHH.

"KU3HU HA 5
3EMUIE.
3BOJIIOIAO

Bup, ero xpurepun. Ilonymsuus — cTpykTypHas €AMHMIA BUJA U BOMIOLUM. J[BHIKYIUE CUIIBI 3BOJIOLHUU.
Cunterndeckass teopus spomonuu. EcrecTBeHHbIi 0T60p. EcrecTBeHHBI OTOOpP — TJIaBHBIN ABMXKYIIUN
¢baxrop sBomonuu. HacnencrseHHas u3MeHUMBOCTh. bopb0a 3a cylecTBOBaHUE, €€ BHIBL.

HHOE

YYEHUE 3

Hcropusi pasButus xku3Hu Ha 3emJie. Paborer Jl.Ilacrepa. I'mmore3sl mpoucxoxaeHus xu3Hu. Kparkas
HCTOPHSI PA3BUTHSI OPraHMUYECKOr0 MUpa. Y CIIOKHEHHE KHUBBIX OPraHU3MOB Ha 3eMJIE B IIPOLIECCE IBOJIIOLIMH.

CamocrosiTesqibHasi padoTa NPH U3YyYEeHUHU Pa3esos 2,3

L JER R 2R JER JEE 2R JEE 2R JEE 2R JER 2

OMOPHOIOrHYecKre 10Ka3aTeIbCTBA IBOITIOIIMOHHOTO POJICTBA )KUBOTHBIX.
buonornueckoe 3Hauenne meramopdo3a B TOCTIMOPHOHATILHOM Pa3BUTHH KHUBOTHBIX.
«Cucrema npuposi» K.JInHHes u ee 3HaYSHHE IS Pa3BUTHSI OMOJIOTHH.
OomonnonHsie uien K.b.Jlamapka u nx 3Ha4eHne U Pa3BUTHS OMOIOTHH.
[Ipenmoceuiky BO3HUKHOBEHHUS 3BONMIONNOHHON Teopun Y./[apBuHa.
CoBpeMeHHBIE TPENICTAaBICHHS O MEXaHU3MaX U 3aKOHOMEPHOCTSIX SBOJIFOLIMH.
CoBpeMeHHBIE IPEJICTABICHUS O 3apOKICHUH KU3HU.

Pa3nuynble runore3sl NPOUCX 0K ICHMSL.

[IpyHUMIIBI M 3aKOHOMEPHOCTHU PA3BUTHS JKU3HU Ha 3eMIIe.

PanHue sTanel pa3BUTHs KU3HU Ha 3eMII€.

[IprurHbI 1 BO3MOXHAsI HCTOPHUS BBIXO/A HA CYIIY PACTEHUH U )KUBOTHBIX.
DBOJIOIMS YEJIOBEKA.

HToroswlii fuddepeHUMPOBAHHDBIN 3a4€T

HToro:

36

Bcero:

54

13




XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOHN JEATEJbHOCTH CTYJIEHTOB

YYEHMUE O KJIETKE

XumMu4deckas Oopranusanus
KJICTKH

YMeHue NpoBOIUTh CPABHEHHE XMMUYECKOW OPraHU3alun
JKUBBIX U HEKUBBIX 00beKTOB. [loydeHne mpencTaBicHus O
PO OPTaHUYECKUX U HEOPraHUYECKUX BELIECTB B KIETKE

Crpoenne 1 pyHKIHMH KJIETKH

N3yuenue cTpoeHMS KIETOK DYKAPUOT, CTPOEHUS U MHO-
roo0pasusi KJIIETOK paCTEHUH U dKUBOTHBIX C IOMOIIIbIO
MUKPOIIPENapaToB.

Habuntoienue KiaeTok pacTeHU U )KUBOTHBIX 1101 MUKPOCKOTIOM
Ha FOTOBBIX MUKpOIIperapaTax, ux onucanue. [Ipurorosiienue n
OIIMCaHNE MUKPOIIPENAPATOB KJIETOK PACTEHUM.

CpaBHeHuE CTPOEHHUSI KJIETOK PACTEHUI U )KUBOTHBIX 11O TOTOBBIM
MHUKpOIIpenaparam

KHU3HeHHBIN UKJ KJIeTKH

O3HaKoMJIEHHE C KJIETOYHOM Teopuel CTPOEeHUs OpraHU3MOB.
YMeHHe caMOCTOSATENBHO UCKATh J0KA3aTelbCTBA TOTO, YTO
KJIETKA — 3JIEMEHTapHasi UBasi CUCTEMa U OCHOBHasI
CTPYKTYpHO-(GYHKIIMOHATIbHAS €TUHUIA BCEX JKHUBBIX OPTaHU3MOB

OPI'AHU3M. PASBMHOXEHUE U UHANBUAYAJBHOE PA3BBUTUE OPI'AHU3MOB

PasmHoOKeHHE OPraHu3MoB

OBJ'Ia)IeHI/Ie 3HaHUSAMHU O PA3MHOXCHHUHU KakK O BayKHEHIIEM
CBOMCTBE JKMBBIX OpraHu3MoOB.

YMenne caMoCTOSATEILHO HaXoOAUuTh OTJIIMYHUA MHUTO3a OT Meﬁosa,
OIIpCALCIIAd 3BOJIIONUOHHYIO POJIb 3TUX BUAOB ACJICHUS KIICTKU

NuauBuayanbHoe
pa3BUTHE OPraHu3Ma

O3HakOMJIEHHE C OCHOBHBIMU CTAJMsIMU OHTOTEHE3a Ha PUMeEpe
Pa3BUTHSI TO3BOHOYHBIX )KMBOTHBIX. Y MEHHE XapaKTepU30BaTh
CTaJIuy MOCTAMOPHUOHAILHOTO Pa3BUTHSI Ha IPUMEPE YeIOBEKa.
O3HakOMJIEHHE C IPUYUHAMU HAPYIIEHUN B pa3BUTHU
opranu3MoB. Pa3BuTtne ymeHus npaBuibHO (opMUpOBaTh
J0Ka3aTeNbHYI0 6a3y 3BOIOIMOHHOTO PAa3BUTHS KHUBOTHOTO MHpa

NuauBuayanbHoe
pa3BuUTHE Yea0BeKa

BrisiBiieHHE M onIMcaHKWe MPU3HAKOB CXOACTBA 3apOIbIIIEH
YeJIOBEKa U APYTHX MO3BOHOYHBIX KaK JI0Ka3aTeIbCTBA UX
ABOJIIOIIMOHHOTO POJICTBA.

[Tony4yeHue npeacTaBieHUs O TIOCICICTBUIX BIUSHUS aJIKOTOJIS,
HUKOTHHA, HAPKOTUYECKUX BEIIECTB, 3arPsA3HECHHS CPEIbl Ha

OCHOBBI 'EHETUKH U CEJIEKIIUU

3aKOHOMepHOCTI/I H3MECHYUBOCTH

O3HaKoMJICHHE C HACJIEACTBEHHOM 1 HEHACJICICTBEHHOM
U3MEHYMBOCTHIO U €€ OMOJIOTHUYECKON POJIBIO B 3BOJIIOIIMHI
JKHBOT'O MHpA.

[Tonyuenue npeacTaBieHus O CBS3U T€HETUKHU U MEHUIIMHBI.
O3HaKOMJIEHHE C HACJIEACTBEHHBIMHU OOJIE3HIMH YENOBEKA, UX
OpUYMHAMU U IPOPHUIAKTUKON. M3yueHue BIusHUS
QJIKOT0JIN3Ma, HAPKOMAaHUH, KypeHHUs Ha HACTIEICTBEHHOCTh Ha
BHJIeOMaTepuaie. AHaau3 GEeHOTUITMYESCKOW U3MEHYMBOCTH.
BrisiBIeHHE MyTareHOB B OKpPYXaroIlei cpesie 1 KOCBEHHast




OCHOBBI ceJIeKIHA
pacTeHuii, )KUBOTHBIX U
MHKPOOPTraHU3MOB

[Tonmyuenue npeacTaBieHUs O TEHETUKE KaK O TEOPETUUYECKOMN
OCHOBE CEJIEKIIUH.

Pa3BuTne MetanpeMeTHBIX YMEHUHN B IPOLIECCE HAXOKCHUS HA
KapTe LIEHTPOB MHOT000pa3us U MPOUCXO0KIEHUS KYIbTYpPHBIX
pacTeHui U JOMAIHUX KUBOTHBIX, OTKPbITEIX H.J.BaBriioBsIM.
N3yuenne MeTo10B rHOpHUIN3AIIH U HCKYCCTBEHHOTO 0TOOpA.
YMmenue pa30upaThCsi B STHUECKUX acTeKTaX HEKOTOPBIX
JOCTH)KEHUH B OMOTEXHOJIOTHH: KJIOHUPOBAHUH )KUBOTHBIX U
npoOiemMax KJIOHUPOBaHUS yenoBeka. O3HAKOMIICHHE C
OCHOBHBIMH JIOCTHKEHUSIMU COBPEMEHHOM CENEKINH KYIbTYPHBIX
pacTeHUM, JOMAIIHUX >KMBOTHBIX U MUKPOOPIaHU3MOB

MHNPOUCXOXKIEHUE U PABBUTHUE KU3HU HA 3EMJIE. DBOJIIOHIMOHHOE YYEHHUE

IIpoucxoxaenne u HAYATbHbBIE
3TAaNbl PA3BUTHS KU3HH HA
3emJie

AHanu3 1 OLeHKa pa3IMYHbIX TUIIOTE3 MPOUCXOKICHUS )KUZHU.
[Tonyuenue npeacrasienns 00 ycI0KHEHUH KUBBIX OPTraHU3MOB
Ha 3eMJIe B MPOIIECCE IBOJIIOLNU. Y MEHHE SKCIIEPUMEHTAIIbHBIM
IyTEM BBISBIISATH alalTUBHBIE 0COOEHHOCTH OPTaHU3MOB, UX
OTHOCHUTEIbHBIN XapakTep. O3HaKOMIIEHHE ¢ HEKOTOPBIMU
IPEJICTaBUTENIIMU PEAKUX U UCUE3AIOIINUX BUIOB PaCTEHUH U
#KUBOTHBIX. [IpoBenieHne onucanust ocodeit 0JTHOro BUJIA IO
MOP(OIOrHuIecKOMY KPUTEPUIO MPHU BHIMOIHEHUHU J1a0OpaTOPHOM
paboTel. BeisiBneHne yepT npucrnocoOIeHHOCTH OPraHu3MOB K
pa3HbIM cpefaM oOuTaHus (BOJIHOM, Ha3eMHO-BO3YIIHOM,
IOYBEHHOI)

Hcrtopus pa3Butus
3BOJIOLHOHHBIX
uaeu

N3ydenue Hacienus 4eaoBeYeCTBA HAa IPUMEPE 3HAKOMCTBA C
HUCTOPHEN pa3BUTHS ABOTIOIMOHHBIX uaen K.JIunues,
2K.b.JTamapka Y. /JapBrHa. OuieHMBaHKHE POJIU SBOJTIOLIMOHHOTO
ydeHus B GOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa. Pa3BuTHe crnocoOHOCTH SICHO U TOYHO U3Jarath
CBOM MBICJIH, JIOTHUECKH 00OCHOBBIBATH CBOIO TOUKY 3pEHUS,
BOCIIPUHUMATh ¥ aHAJTM3UPOBATH MHEHHS COOECETHUKOB,
IIPU3HABas IPABO JIPYroro 4ej0BeKa Ha MHOE MHEHHE
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YYEBHO-METOINMYECKOE N MATEPUAJIbBHO-TEXHUTYECKOE OBECIIEYEHUE
IPOI' PAMMbI YYEFHOH TV CHUATLIMHBI BUOJIOT A

OcBoeHne mporpaMMbl  yuyeOHOW  JAMCUMILIMHBI  buosorns mpeanojaraer  Hajludue B
npodeccuoHambHONW 00pa30BaTENbHONM OpTraHU3alMK, pPeATHU3yIoeld 00pa30BaTEeIbHYI0 MIPOTrPaAMMYy
cpenHero oobmiero obpasoanusi B mpeaenax ocBoenus OIIOIT CIIO na 6a3e OCHOBHOTO OOIIETO
oOpa3oBanus, y4eOHOTO KaOMHETa, B KOTOPOM MMEETCSI BOBMOKHOCTh 00ECIIEYUTh CBOOOHBIN JOCTYI
B ceTb MIHTEpHET BO BpeMs y4eOHOI0 3aHATUS U B IEPUO]I BHEYYEOHOMN JIEATEIBHOCTH 00Y4arOIUXCsl.

[Tomemenne kabunera ymoBiaeTBOpsieT TpeOoBaHusaM CaHUTAPHO-IMUIEMHUOJIOTUYECKUX TMPaBUI U
HopMatuBoB (CanlluH 2.4.2 Ne 178-02) m ocCHameHO TUIIOBBIM OOOpYIOBaHHEM, YKa3aHHBIM B
HACTOSIIMUX TPeOOBAHUAX, B TOM YHCIE CHENUAIM3UPOBAHHOW y4yeOHOW MeOenbl0 M CpelCcTBaMHU
00y4eHus1, JOCTAaTOUYHBIMU JIJIsl BEITIOJTHEHUS! TPEOOBAaHUN K YPOBHIO TIOJTOTOBKH O0YJarOLTIXCSI.

B kabuHere uMeercss MyJIbTUMEIUIHOE 000OpPYIOBaHUE, MOCPEACTBOM KOTOPOTO YYaCTHHUKH
00pa30BaTeNIbHOTO TpOIlecca MOTYT MPOCMATpUBaTh BHU3YyalbHYI0 HH(OpMalMio 1O OHOJIOTUH,
CO37aBaTh MPE3EHTAIH, BUJIEOMATEPHAIIbI, UHBIE JOKYMEHTHI.

B cocTaB yueOHO-METOIMUECKOT0 U MaTepUaIbHO-TEXHUUECKOT0 00eCIeUeH s MporpaMMbl y4eOHOH
IMCUUTUTAHBI BHOIOTHS BXOIAT:

* MHOTO(YHKIIMOHAJIBHBIM KOMIUIEKC MPENoiaBaTes;

* HarsiIHble MocoOus (KOMIUIEKThl YueOHBIX TaOul], IIaKaToB, MOPTPETOB BHIAAIOIIMXCS YUEHBIX,
JUHAMHYECKHE TO0COoOUs, WILIIOCTPUPYIOLIME OHWOJIOTHUYECKUE TMPOUECCHl, MOAETH, MYJISKU U
MUKpOTMpenaparbl OM0JIOTHYECKUX 0OBEKTOB U Jp.);

* WHPOPMAIMOHHO-KOMMYHHUKAaTHBHBIC CPECTBA;

* JKpaHHO-3BYKOBBIE TIOCOOMS;

* KOMIUIEKT TEXHHMYECKON JOKyMEHTallud, B TOM 4YHCIE Macnopra Ha cpeicTBa OOy4YeHUs,
MHCTPYKIUU IO UX UCTIOJIb30BAHUIO U TEXHHUKE 0€30IacHOCTH;

* OubnmoTeuHbId GOHI.

B Oubnuoreunsiii (GoHA BXOMAT YUEOHUKH, YydeOHO-meTomuueckue KoMmIuiekTel (YMK),
ofecreunBaroIIe OCBOCHUE YU4eOHOW MUCHUIUIMHBI buonorus, peKoOMeHJOBaHHbIE WU JOMYIIEHHBIE
JUIs  UCIOJB30BaHUS B MpOo(ecCHOHANBHBIX 00pa30BaTENbHBIX OpPraHU3alMiIX, PeATU3YIOLIUX
00pa3oBaTeNIbHYIO IIporpaMMy cpeaHero oomiero oopaszoBanus B npenenax ocBoenus OITOIT CITO Ha
0a3e 0OCHOBHOTO 00111ero 00pa3oBaHMUsL.

bubnunoreuynsiit GoHA MOXKET OBITH JONOJHEH SHUIUKIONEAUSMHU, CIIPABOYHUKAMU, CJIOBApPAMH,
HAayYHOU U HAyYHO-TIOMYJISIPHOM JIUTEPATypOil U APYroi JIUTEpaTypoi Mo pa3HbIM BOIIPOCaM OHUOJIOTHH.

B mnpomecce ocBoeHuss mporpamMMmbl y4eOHOW JUCHUIUIMHBI bBHONOTHUS CTYIOEHTHI HMEIOT
BO3MOXHOCTh JIOCTYNa K OJJIEKTPOHHBIM Y4eOHBIM MaTepuaiaMm [0 OHOJOTHUH, HMEIOIUMCS B
CBOOOJHOM J0CTyIE B cucTeMe MHTepHeT (3IeKTPOHHBIM KHUTaM, TPAKTUKyMaM, TecTaM U JIp.).
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