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1. IOSICHUTEJIBHAS 3AIIUCKA

1.1. O6sacTh NpUMEHEHNsI MPOrPAMMBbI Y4eOHOH TUCHUIIJIMHBI

[Tporpamma o6meoOpa3oBaTeIbHON yueOHON TUCITUIUIMHBI «bHONOTHSY MpeAHa3HAYeHA TSI
U3ydyeHHuss Ouonoruu B NPO(EecCHOHANBHBIX 00pa30BaTeNIbHBIX OPraHU3aluAX, pPeaTu3yIoIINX
00pa3oBaTeNpHYI0 HPOTpaMMy CpeaHero oOImiero oOpa3oBaHUS B MpeesaX OCBOCHHS OCHOBHOM
npodeccuoHabHON o6pazoBaTenbHOM nporpamMmbl CITO (OITOIT CITO) Ha 6a3e OCHOBHOTO OOIIETO
00pa3oBaHMs MPU MOATOTOBKE KBAIM(UIIMPOBAHHBIX pab0ounX, CIyXKAIIUX U CIEIHAINCTOB CPETHETO
3BeHa. [Iporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemgHero oOmiero oOpa3oBaHHS IO
cneuuanbHoct 20.02.01 — «PanmonHanbHOE MCHOIB30BAHUE MPHPOIOXO3SICTBEHHBIX KOMILIEKCOB),
MPEeIbSABISEMBIX K CTPYKTYpE, COJCPKAHUIO U pe3ylbTaTaM OCBOCHHS Y4eOHOH JUCIMILTUHBI
«buonorus», B coOTBeTCTBUU ¢ PeKOMEHIANMsAMHU MO OpraHU3alM{ IOJYYEHHs] CPEIHEro OOIIETo
oOpa3oBaHHs B Ipeleiax OCBOEHHUS 00pa30BaTEIbHBIX IMPOTPAMM CPEIHEro MpPoQecCHOHATBHOIO
oOpazoBaHusi Ha 0a3e OCHOBHOrO oOmiero oOpazoBaHus ¢ ydeToM IlpumepHON OCHOBHOM
o0pa3oBaTeNpHON  MpOrpaMMbl  CpeqHero oOmiero  o0pa3oBaHUsA, OJOOPEHHOH  pelleHHeM
denepanbHOro y4eOHO-METOIUYECKOr0 OOBEAMHEHHS 1O 00ImeMy oOpa3oBaHHIO (MPOTOKOJI OT 28
utons 2016 r. Ne 2/16-3).

1.2. llesin 1 3aqa4um y4eOHOI AUCHUNIHHBI:

CopepxaHue MporpaMMbl Y4eOHOM TUCIUIUIMHBI «bHOTOTHsY», HAMIPaBICHO HA JOCTUKCHHE
CHEAYIOLIUX LETIEH:

noJjiyuenue GpyHIaMeHTAJBHBIX 3HAHUH 0 Ouonornyeckux cucremax (Knerka, Opranuswm,
[onmymnsius, Bua, OxocucreMa); HCTOPUHU Pa3BUTHS COBPEMEHHBIX IIPEJICTABIECHUN O )KUBOW MIPUPOJIE,
BBIIAIOIINXCS OTKPBITUSX B OMOJOTMYECKOW HayKe; poyid OMOJOTHYEecKOW Hayku B (POPMUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MUPA; METOAAX HAYYHOTO MTO3HAHHUS;

OBJIaJleHHe YMEHUSIMU JIOTHUYECKH MBICIUTh, OOOCHOBBIBATH MECTO U POJIb OMOIIOTUYECKUX
3HAHUW B MPAKTUYECKOW IEATEIIBHOCTH JIFOAECH, Pa3BUTHU COBPEMEHHBIX TEXHOJIOIMH; ONPEACIATh
KUBBIE OOBEKTHl B MPHUPOJE; MPOBOAUTH HAOMIOACHUS 32 SKOCHUCTEMaMHU C LIEJbI0 WX OMHCAaHUS U
BBISIBIICHUS €CTECTBEHHBIX M aHTPOIIOT€HHBIX U3MEHEHHIT; HAXOAUTh M aHAIIM3UPOBATh HH)OPMAITHIO O
KHUBBIX 00BEKTAX;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
oOyJaroIuxcs B Mporecce N3y4eHust OMOIOTUYECKUX SIBICHUH; BBIIAIOMINXCS JOCTHKEHUN OMOJIOTHH,
BOIIEAIINX B OOIIEYEIOBEYECKYIO KYJIbTYPY; CJIOXHBIX M TPOTUBOPEUYMBBHIX ITYyTEH pa3BHTHUS
COBPEMEHHBIX HAy4YHBIX B3IJISIOB, WACH, TEOpHil, KOHIENIUW, TUMoTe3 (0 CYIHOCTH U
MIPOUCXOXKACHUH JKU3HH, YEIIOBEKA) B X0/€ Pa0OTHI C pa3IMYHBIMU NCTOYHUKAMH HH(OPMAITHH;

BOCIIMTAHWe  YOSKIEHHOCTM B  HEOOXOAMMOCTHM  TO3HAHUS  JKUBOM  NPHPOJBI,
HEOOXOMMOCTH PAIMOHATIBHOTO TPHUPOJIONOIB30BAHHS, OCPEKHOTO OTHOMICHHS K MPHPOTHBIM
pecypcaMm M OKpy»Karolle cpene, COOCTBEHHOMY 370POBBIO; YBa)KEHUS K MHEHHUIO OIIOHEHTa MpHU
00CyXIeHIH OMOJOTUYECKUX TTPOOIIeM;

HCNOJIb30BAHME TPUOOpPETEHHBIX OMOJIOrMYecKHX 3HAHMNA M YMEeHHUIl B MOBCEIHEBHOMN
KU3HH JUIS OLIEHKW TIOCIEACTBUN CBOEH NeATENbHOCTH (M JEATENHOCTH JPYIHX JIIOJCH) TI0
OTHOILICHUIO K OKpYXalollel cpene, 3/0pOBBIO JPYrUxX Jrofed M COOCTBEHHOMY 3/I0POBBIO;
o0ocHOBaHHE M COONIIOJICHHE Mep MPOPUIAKTUKU 3a00J€BaHUM, OKa3aHHWE TEPBOM TMOMOIIM TPHU
TpaBMax, COOJIIO/ICHHE MIPAaBUII MTOBEJICHUS B IPUPO/IE.

[Iporpamma ydeOHON auCHUIUIMHBI «bHONOTHS» SBISIETCS OCHOBOWM ISl pa3pabOTKH
pabouux mporpamm, B KOTOPBIX MpodeccuoHaibHble 00pa3oBaTeIbHble OpraHU3allu, pPeaIn3yIoIne
00pa3oBaTeNbHYIO MPOrpaMMy cpeaHero odriero oopasosanus B npezaenax ocsoenus OIIOIT CITO na
06a3ze OCHOBHOrO o00mero o0pa3oBaHMsA, YTOUYHSIOT COJEpXKaHHe y4yeOHOro MaTepuaia,
MOCJIEZIOBATENBHOCTh €r0 M3y4YeHHs, paclpeaeieHue Yy4yeOHbIX YacoB, TeMaTuky pedeparoB
(moknamoB), BUIBI CAMOCTOSITENBHBIX pabOT, YUYUTHIBas CHEMUGUKY MPOrpaMM TOATOTOBKU
KBAIN(UIMPOBAHHBIX paboOYMX, CIyXalUX W CHEHUAINCTOB CpPEJHEr0 3BEHa, OCBaMBaeMOMN
npodeccur WM CenualbHOCTH.



2. OBIIASI XAPAKTEPUCTHKA YYEBHOM JUCITATIJINHBI.

buonoruss — cucremMa Hayk, H3yyarolias BCE acCMeKThl KH3HU, HAa BCEX YPOBHSIX
OpraHU3aIMH )KUBOTO, HAYMHASL C MOJICKYJIIPHOTO U 3aKaHuuBas OnocepHbiM. OObeKTaMu U3Y4YEHUS
OHMOJIOTHH SBIIAIOTCS KUBBIE OPraHU3MBI, UX CTPOCHHE U KU3HEAESTENbHOCTb, UX MHOrooOpasue,
MIPOUCXOXKACHUE, DBOJNIONMS W paclpelelieHue >KUBBIX OpraHu3MoB Ha 3emyie. OOmas Ouonorus
M3y4aeT 3aKOHbI HCTOPUYECKOTO M MHAUBHUIYAJIbHOTO Pa3BUTHUSL OPraHU3MOB, O0IINE 3aKOHBI KU3HU U
T€ 0COOEHHOCTH, KOTOpBIE XapaKTEepPHBI JJI BCEX BHUJOB HUBBIX CYIIECTB Ha IUIAHETE, a TAKXKE UX
B3aUMOJICHICTBHE C OKpYy)KawIel cpemod. buonorus, takum oOpa3oM, SBISETCS OTHOM U3
OCHOBOIIOJIATAIONIMX HAyK O JKM3HHM, a BIJIQJCHWE OHOJOTMYECKMMU 3HAHUSMH — OJHUM U3
HEO0OXOIMMBIX YCIIOBUH COXpaHEHUS >KU3HU Ha IuiaHere. OCHOBY coJiep:KaHus YIeOHON TUCIUIUINHBI
«buonorus» cocTaBisIIOT CIEAYIOINE BEAYIINE UIEH: OTIMUYNUTEIbHbIE IPU3HAKU KUBOU NPUPOBI, €€
YpOBHEBasi OpraHu3alvs U 3BOMIONMS. B COOTBETCTBHM C HUMHU BBIACNEHBI COAEpKATEIbHbIC JTUHHUH:
Ouosiorusi Kak Hayka; OMOJIOTMYECKHME 3aKOHOMEPHOCTH; METOJbl HAyYHOTO IO3HAHUS; KIIETKA;
OpraHM3M; TOMYNALHMS;, BHA; SKOCUCTeMbl (B ToM uucie Ouochepa). Conepxkanue ydeOHOU
JUCHUIUIMHBl HAIIPABJIEHO HA MOJrOTOBKY OOY4YalOIMXCS K PEHICHUIO BAKHEHIIMX 3a7ay, CTOSIIMX
nepes OMOIOTHYECKON HAayKOM, — MO paloHAIbHOMY MPUPOAOIOIB30BAHUIO, OXPAHE OKPYXKAIOIIeH
Cpedbl U 310POBbS JHOJICH.

B npodeccuonanbHpIx 00pa3oBaTeNbHBIX OPraHU3AIUAX, PEATU3YIOMINX 00pa30BaTEIbHYIO
porpaMMmy cpenHero ooOuiero o0pazoanus B npenaenax ocBoenust OIIOII CIIO na 6a3e ocHOBHOTrO
o0miero oOpazoBaHus, M3ydyeHUE Y4eOHOW MUCHUIUIMHBI «buonorus» mmeer CBOM OCOOEHHOCTH B
3aBUCUMOCTH OT Ipoduiisi npodeccuoHanbHOro o0pa3oBanusi, 0a3upyercs Ha 3HAHUSX 00ydaroluXcs,
MOJIYYEHHBIX IIPU U3YYCHUH OMOJIOTUH, XUMUH, PU3UKH, Teorpaduu B OCHOBHOM LIKOJIE.

ITpu ocBoenun mnpogeccuii CIIO u cnenuanbHocTet CIIO TexHMueckoro mnpoduiIs
npodeccuonanbHOro oOpasoBanus Ouosorus uydaercs Ha 6azoBom yposae ®I'OC cpennero obiiero
obpazoBanus, npu ocBoeHuu mpodeccuit CIIO m crenumanpHOcTedt CIIO ecTecTBEeHHOHAYYHOTO
npoduns mnpodeccuoHaIbHOrO 00pazoBaHus OHWOJOrHS H3ydaeTcss Oosee yriayOJleHHO, Kak
npodunpHas yueOHas AMCLUMIUIMHA, YYMTHIBAIOLIAs CHEHU(PUKY OCBaMBaeMbIX Hpodeccuil wiu
crienuanbHOCTEH. DTO BBIPAXKAETCS B COJEPKAHUM OOyYeHHs, KOJMYECTBE YacOB, BBLAEISAEMBIX Ha
M3y4eHUEe OTACIbHBIX TeM Y4eOHOM NUCHUUIUIMHBI, TTIyOMHE WX OCBOEHHUS O0Y4alolUMHUCS, 00beME U
XapakTepe NpaKTHYECKUX 3aHATHH, JeMOHCTpaLni,

ITpu ocBoenun mnpodeccuii CIIO u cnenmanbHocTet CIIO TexHMUYECKOTo NPOPUIIS
npogeccruoHaabHOro 00pa3oBaHus Ouosorus uydyaercs Ha 6azoBoM ypoBHe PI'OC cpenHero obuiero
oOpazoBanusi, npu ocBoeHun mnpodeccuit CIIO u cneumanbHocteit CIIO ecTecTBEHHO HAyYHOTO
npoduns mpodeccuoHaTbHOrO 00pa3oBaHUs OWONOTHS H3y4daeTcss Ooyiee yrIIyOlIEHHO, Kak
npodunpHas ydyeOHas AMCLUMIUIMHA, YYWUTBHIBAIOLIas CHEHU(PHUKY OCBaWBAEMbIX Mpodeccuil uiu
crienuanbHOCTEH. DTO BBIpAXKAETCSl B COJEPKAHUM OOyYeHHs, KOJMUYECTBE YacCOB, BBLIEISAEMBIX Ha
M3y4YeHUE OT/ACIbHBIX TeM Y4EOHOM MUCHUMIUIMHBI, TTTyOWHE UX OCBOCHHUSI 00yJaronuMucs, oo0bemMe 1
XapakTepe MpaKTUYeCKUX 3aHATUH, JeMOHCTpALUi, BUAaX BHEAYJUTOPHOM CaMOCTOSTENbHON paboThI
ctyneHtoB u T. 1. Ilpu ocBoenun cnenuanbHocTedt CIIO  rymanuTapHoro mnpoduiist
npodeccHOHaTbHOTO  00pa3oBaHUS OMOJIOTHS H3ydYaeTcss B paMKax y4eOHOW JTUCIMITIIMHBI
«EcTtecTBo3HaHue» obOs3arenbHON mpeameTHol obnactu «EctectBennble Hayku» PI'OC cpennero
o01iero oopazoBaHusL.

[Ipu orbope coxepxanust y4eOHOM  aucUUIUIMHBI  «bHOJOrHS»  HCIOJIB30BaH
KYJITYpOCOOOpa3HBIN MMOJIX0/], B COOTBETCTBHU C KOTOPHIM 00YYarOIIUeECs TOJIKHBI YCBOUTh 3HAHUS U
yMeHHs, HeoOXxoaumble s (opMHpOBaHHS OOIIEH KyJIbTYphl, ONpEeAeNsonell aJaeKBaTHOE
MOBEJICHUE 4YelIOBeKa B OKpY)Kalolled cpene, BOCTpeOOBaHHbIE B KH3HHM M B MPAKTUYECKOH
NeSITEIbHOCTH.

Ocoboe BHUMaHUE YyJeNeHO KOJIOTHYECKOMY 00pa30BaHHIO M BOCIHMTAHHIO O0YYarOLIUXCH,
(hOpMUPOBAHMIO Y HUX 3HAHUI O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHE MHpa, EHHOCTHBIX
OpPHEHTAIN, 4YTO CBUJIETEIbCTBYET O T'yMaHHU3aIMK OMOJIOTHYECKOT0 00pa30BaHuUs.



Conepkanre yd4eOHON MHUCHMIUIMHBI MpeaycMaTpuBaeT (GopMuUpoBaHUE Yy OOYYaIOIIMXCS
OOIICHAYYHBIX 3HAHWUN, YMEHHI W HABBIKOB, YHUBEPCAIBHBIX CHOCOOOB NEATEIHLHOCTH M KIFOYEBBIX
KOMIIETEHIIMM, BKJIIOYAIONIMX YMEHHE CpPaBHUBATh OHOJOTMYECKHE OOBEKTHl, aHAJIU3UPOBATD,
OIICHUBATh M 0000IIATh MOJIyYCHHBIC CBEACHHS, YMETh HAXOJUTh M UCIOJIh30BaTh MH()OPMAIHIO U3
pa3IMYHBIX HCTOYHUKOB. B comepkanuu y4yeOHOI AHUCUMIUIMHBI KYpCHBOM BBIIEJICH MaTepual,
KOTOPBIN MPU U3y4ECHUH OMOJIOTUN KOHTPOJIIO HE TIOJIJICIKHUT.

Uzyuenue oOmeoOpasoBarensHO yueOHOM nucuuruinabl  «buonorus» 3aBepiiaeTcs
MOJIBEICHUEM HTOTOB B (OopMe SK3aMeHa B paMKaxX IPOMEXKYTOYHOH aTrTecTaliu CTYJACHTOB B
nporecce ocBoenus OIIOIT CITO ¢ nmonyuenueM cpeaHero oomiero oopa3oBaHusl.

3. MECTO YYEBFHOM JUCIUIIJINHBI B YYUEBHOM ILJIAHE

VYuebnas pucummimHa «buonorus» sBiseTcs Y4eOHBIM IPEIMETOM 10 BBIOOpY U3
obs3aTenpHOM npeameTHoM obnactu «EcrectBenHbie Haykn»y PI'OC cpegnero obmiero oOpazoBaHus.
B mpodeccuoHanbHBIX  00pa3oBaTENbHBIX  OpPraHU3AIMX, PpEATM3YIOMUX  00pa3oBaTEIbHYIO
nporpaMmy cpenHero obmiero odpazoanus B npenenax ocBoenust OIIOIT CITO na 6a3e ocHOBHOTO
obmiero obpa3oBanus, yueOHas aucuuiuinHa «buonorus» nzydaercs B 001meo0pa3oBaTeIbHOM IHKIIE
yuebHoro minana OITOIT CIIO na 6a3e ocHOBHOro 00IIero oOpa3oBaHUsl C IMOJYYEHHUEM CPEIHEro
obmiero o6pazosanus (IIIIKPC, TITICC3). B yuebnpix mianax [ITIKPC, IIICC3 mecto ydeOHOU
TUCHUIUTMHBL «buonorus» — B cocTaBe 00I1e00pa30BaTeIbHBIX y4EOHBIX NUCHUILUIMH IO BHIOOpY,
(dhopMupyeMbIX U3 00s3aTeIBHBIX IpeaMeTHBIX obnacteir @I'OC cpemHero obmero oopa3oBaHus, s
npodeccuit CIIO mo cnenuanbHocTH «PalloOHANbBHOE WCHOIB30BAaHUE MPHUPOAOXO3SICTBEHHBIX
KOMILICKCOBY

4. PE3YJbTATHI OCOBOEHUS YUEBHOM IUCIATLIMHBI

OcBoenne cojaepkaHus y4eOHOM MuUCHUIUIMHBI «buonorus» obecreunBaeT TOCTHXKEHUE
CTYJEHTAMHU CJEIYIOIIMX PE3YIbTaTOB:

©  JIMYHOCHIHBIX:

— Cc(OpPMHUPOBAHHOCTh YYBCTBA TOPAOCTH M YBAXEHUS K HCTOPHUM U JIOCTHXKEHUSIM
OTEYECTBEHHON OMOJIOTMUYECKONW HAayKHW; MPEACTaBICHUS O IeJIOCTHONH €CTeCTBEHHO-HAYYHOW KapTHHE
MUDa;

—— INIOHMMAaHUE B3aMMOCBS3M U B3aMMO3aBHUCHUMOCTU E€CTECTBEHHBIX HAyK, UX BIMSHHUS Ha
OKpPYKAIOIYI0 Cpely, 3KOHOMHUYECKYI0, TEXHOJOTMYECKYIO0, COLHAJIbHYI0 M 3TUYECKYIO Cc(epbl
JESATEIIBHOCTH YEJIOBEKA;

—— CIOCOOHOCTh HCIOJIBb30BaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAY4YHOM KapTHHE
MHUpa B 00pazoBaTeabHON U MPO(eCCHOHATBHON AEATEIbHOCTH; BO3MOXHOCTH

MH(OPMAaLIMOHHOMN Cpe/Ibl Ui 00eciedeH sl MPOTYKTUBHOTO caMo00pa30oBaHMs;

—— BJaJIeHUE KYJIbTYpOH MBILIUIEHHUS, CHOCOOHOCTh K OOOOIIEHHIO, aHAIU3Y, BOCIPHUITHIO
nH(popMaIuy B 00JI1aCTU €CTECTBEHHBIX HAYK, TOCTAHOBKE IIEJIU U BHIOOPY

nyTeil ee 1oCTHXEeHUs B IpodeccuoHaIbHOM chepe;

—— CIIOCOOHOCTh PYKOBOJICTBOBATHCSI B CBOEH JESTEILHOCTH COBPEMEHHBIMU MPUHLUIIAMU
TOJIPAHTHOCTH, TMAJIOTA U COTPYAHUYECTBA; TOTOBHOCTh K B3aMMOJICHCTBHIO C KOJUIeraMHu, paboTe B
KOJIJIEKTHBE;

—— TOTOBHOCTb MCIIOJIb30BaTh OCHOBHBIE METOJbI 3aIIUTHI OT BO3MOXKHBIX IIOCJIEICTBUI
aBapuii, kKatacTpod, CTUXUHHBIX O€ICTBUII;

—— o0yanaHue HaBbIKAMU O€30MacHON paboTHl BO BpeMs MPOEKTHO-HCCIEN0BATEIbCKONH U
AKCIIEPUMEHTAIILHON JeSTeIbHOCTH, IPU UCIIOJIb30BAHNUH J1a00paTOPHOTO 000PYI0BaHMUS;

—— CIIOCOOHOCTb HCIIONIb30BaTh INPHOOPETEHHbIE 3HAHWA W YMEHUS B IPaKTHYECKOU
NeSITeIbHOCTH U TIOBCEAHEBHOM JKU3HM JJI COOMIOACHUS Mep NPOGUIaKTUKN OTPaBICHUN, BUPYCHBIX
U Jpyrux 3a00JeBaHM, CTPECCOB, BPEIHBIX NPUBBIUEK (KypeHHs, aJKOTOJM3Ma, HapKOMaHUM);
MIpaBWJI TOBE/ICHUS B IPUPOIHON CpeIe;

—— TOTOBHOCTb K OKa3aHMIO TEPBOM MOMOIIM MpPU TpaBMax, HPOCTYAHBIX M JIPYTrUX
3a00JIeBaHUAX, OTPABIECHUAX MMUILEBBIMU MTPOTYKTaMU;
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* MemanpeomMemHuulx:

—— OCO3HaHUE COIMAIBPHOW 3HAYMMOCTU CBOEH Mpodeccun/cCnennaIbHOCTH, O0IagaHue
MOTHBAILMEH K OCYILECTBIECHUIO PO(PECCUOHANBHOMN NEATEIbHOCTH;

—— IOBBIILIEHUE UHTEIUIEKTYaIbHOTO YPOBHS B IIPOLIECCE U3YUEHUS] OMOIOTHUECKUX

SBJICHUH; BBLAAIOLIUXCS JOCTM)KEHUH OWOJIOrMM, BOLIEAIIMX B OOIIEYETIOBEYECKYIO
KYJIbTYpPY; CJIOXHBIX U IPOTUBOPEUMBBIX IyTEH Pa3BUTHS COBPEMEHHBIX HAayUHBIX B3IJISA0B, UJACH,
TEOpH, KOHUENIMH, TUIoTe3 (0 CyIHOCTH M INPOMCXOXKACHUU XKHU3HM, YellOBeKa) B X0Ae paboThl ¢
Pa3IMYHBIMU UCTOYHUKAMU HHPOpMALINH,

—— CIIOCOOHOCTb OPraHU30BBIBATh COTPYIHUYECTBO E€IMHOMBILIUIEHHUKOB, B TOM YHUCIE C
MCTOJIH30BAHUEM COBPEMEHHBIX HHPOPMALMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTHUI;

—— CHOCOOHOCTh MOHUMATh NMPUHLHUIBI YCTOMYMBOCTH U MPOAYKTUBHOCTH YKUBOW MPUPOJIBI,
MyTH €€ U3MEHEHUS 110/ BIUSIHUEM aHTPOIOTCHHBIX (PAKTOPOB, CIOCOOHOCTh K CUCTEMHOMY aHAJIHU3Y
r7100aIbHBIX 3KOJOIMUECKUX MPOOJIEM, BOIPOCOB COCTOSHUS OKPYXKArOIEH Cpe/ibl U PalliOHAIBHOIO
HCII0JIb30BAaHUS IPUPOIHBIX PECYPCOB;

—— yMeHHEe OOOCHOBBIBATb MECTO U pOJb OHOJIOTMYECKUX 3HAHUH B MPaKTHYECKOU
NeSITENIbHOCTH JItOJIeH, Pa3BUTHH COBPEMEHHBIX TEXHOJIOTUI; ONIPENENSTh )KUBbIE OOBEKTHI B IPUPOJIE;
IIPOBOJIUTH HAONIOAEHUS 332 SKOCHCTEMAaMM C LI€JbI0 UX OINUCAHUSA W BBIABICHUS €CTECTBEHHBIX U
AHTPOITOTEHHBIX U3MEHEHUH; HAXOIUTh U aHAJTH3UPOBATH HHPOPMALIUIO O KHUBBIX 00BEKTAX;

—— CHOCOOHOCTh HPHUMEHATh OHOJOIMUYECKHE M HKOJIOTMYECKHUE 3HAHMs JUld aHalu3a
MIPUKJIAHBIX IPOOJIEM X0391CTBEHHOM 1€ TEIbHOCTH;

—— CIIOCOOHOCTb K CaMOCTOATEIbHOMY HPOBEIECHUIO HCCIEIOBaHMUN, IOCTaHOBKE
€CTECTBEHHO-HAYYHOI'O AKCIIEPUMEHTA, UCII0JIb30BaHUIO HH(OPMALIMOHHBIX TEXHOJIOTUHN I PEIICHUs
Hay4HbIX U MPO(eCcCHOHANBHBIX 33/1a4;

—— CIOCOOHOCTh K OLIEHKE STHYECKUX AacleKTOB HEKOTOPBHIX HCCIEIOBaHUN B 00JacTu
OMOTEXHOJIOTUHU (KIIOHUPOBAaHUE, UCKYCCTBEHHOE OIIO0TBOPEHHUE);

* NPEOMEMHBIX:

—— c(hopMHUPOBAHHOCTH NPEACTABICHUN O POJIM U MeCTe€ OMOJIOTUH B COBPEMEHHOM HayuHOU
KapTUHE MHUpa; MOHMMaHHWE poJin OuosorMu B (POPMHPOBAHUM Kpyrozopa M (GYHKIMOHAIHHOU
I'PaMOTHOCTH JIJIsl pELICHMsI IPAaKTUYECKUX 3a/1a4;

—— BJIaJICHHE OCHOBOIIOJIATAIOIIMMHU MOHATUSIMHU U MPEICTABICHUSMU O KUBOU MPHUpOJE, e
YPOBHEBOI OpraHM3allid W 3BOJIOLMHU; YBEPEHHOE MOJIb30BaHHWE OMOJIOrMYECKOW TEPMMHOJIOTHEH U
CHMBOJIHKOM;

—— BJAJEHHE OCHOBHBIMM METOJaMH HAy4yHOTO [IO3HAHUA, HCIOJIb3YEMBIMU IIPU
OMOJIOTMYECKUX HCCIEIOBAaHUSAX KUBBIX OOBEKTOB M JKOCHCTEM: OIMCAaHUEM, HU3MEpPEHHUEM,
IIPOBE/IEHUEM HAOJI0JICHNUH; BBISBICHHE U OL[EHKA aHTPOIOI'€HHBIX U3MEHEHUI B IPUPO/IE;

— c(OpMHUPOBAHHOCTh YMEHHUI OOBACHATH pPe3ybTaTbl OMOJIOTMYECKUX SKCIIEPUMEHTOB,
pelaTh 31eMeHTapHble ONOJIOTHYECKUE 3a1a4H;

—  c(OpMHUPOBAHHOCTH COOCTBEHHOW TMO3HMIIMM 10 OTHOIICHUIO K OWOJOTHYECKOMN
uHbOpMalUY, MOJy4aeMOM M3 pa3HbIX HCTOYHUKOB, ITTOOAJIBHBIM SKOJIOTHYECKMM HpolieMaM u
MYTSM UX PELICHUS.

5. COJJEP’KAHUE YUYEFHOM TUCIUTIJIUHBI

BBenenue

OObeKkT u3ydeHusi OMONOTMM — >KuMBasi Tpupona. lIpu3HAKU KUBBIX OPraHU3MOB U HUX
MHOT000pa3ue. YpoBHEBas OpraHU3alusl KUBOW MPHUPOILI U ABOTIONNS. MeToabl TTO3HAHUS KUBON
npupoapl. OOmmme 3akoHOMepHOCTH Ouonoruu. Ponb Ouomoruu B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAyYHON KApTHHBI MUpa W MPAKTUYECKON IEATEIHHOCTH JIIOJCH. 3HaUYeHUE OMOJIOTUH
IIPU OCBOCHHH TMpodeccuii u crennanbHOCTe! CpeqHero MpoheCcCHOHATBFHOTO 00pa30BaHusl.

Hemoncmpayuu

buonornueckue cucTeMbl pa3HOrO YpPOBHS: KJIETKAa, OPraHU3M, IOMYJSIUUs, DKOCHCTEMA,
ounocdepa. LlapcTBa KUBOW TPUPOIHI.



PA3JIEJI 1. YYEHUE O KJIETKE

Tema 1.1. Xumuueckasi opranuzanus kjaerku. Kierka — snemeHTapHas )kuBasi CHCTEMA U
OCHOBHAsl CTPYKTYpHO-(DYHKIIMOHAJIbHAs E€IMHMIIA BCEX JKUBBIX OpraHu3MoB. Kpamkasa ucmopus
U3yyeHusl Kiemxu.

XuMuyeckasi opraHuzanus kiaetku. OpraHndeckie M HEOpraHM4ecKHe BellecTBa KIETKU U
YKUBBIX OPraHU3MOB. benku, yriieBobl, JIMIN/bl, HYKJIEHHOBBIE KUCIOTHI U UX POJIb B KIETKE.

Tema 1.2. Ctpoenue n QyHKIUM KJIeTKHU. [[pokapuoTnyeckue u 3yKapuoTHYECKUE KIETKH.
Bupycel kak HexseTouHas ¢opma XKH3HM U HMX 3HayeHHe. bopr0a ¢ BUPYCHBIMH 3a00JE€BaHUAMHU
(CITU u ap.) luTorutazma u kiaeTounas MmemOpana. OpraHouIbl KIETKH.

Tema 1.3. O0mMeH BelmecTB M MNpeBpalleHHe J3HepruM B Kierke. [lmactuueckuit u
sHepretnueckuii oomeH. Ctpoenne u ¢yHkiuuu xpomocoMm. JIHK — HocuTenr HaclencTBEHHOU
unpopmanuu. Permukanusa IHK. I'en. I'enernueckuii kon. buocunres Genka.

Tema 1.4. ’KuzHeHHBbIH MUK KJeTKH. KileTku u ux paszHooOpazne B MHOTOKJICTOYHOM
opranusme. Jugpgepenyuposexka rnemox. Kierounas Teopuss CTPOCHHsS OpPraHu3MOB. MHUTO3.
Ilutoxunes.

Hemoncmpayuu

Crpoenue u crpykrypa 6enka. Crpoenue monexkyn JHK u PHK. Peruukanus JIHK. Cxembl
SHEpreTHYecKoro ooMeHa u 6umocunTesa oenka. CTpoeHHe KIETOK IPOKApUOT U 3YKapUOT, CTPOCHUE U
MHOT00Opa3ue KIETOK pacTeHud Hu KHUBOTHbIX. CTpoeHue Bupyca. Dortorpaduu cxeMm CTpPOSHUs
xpomocoM. Cxema cTpoeHus reHa. Muros.

Ilpakmuueckue 3anamus

HabumroneHne kiaeTok pacTeHU U )KUBOTHBIX 110JT MUKPOCKOIIOM Ha FOTOBBIX MUKPO-

mpernaparax, uX OlHucaHue.

[TpuroroBneHne U ONMCAHUE MUKPOIIPENAPAaTOB KIETOK PACTEHUH.

CpaBHeHUE CTPOCHHUS KJIETOK paCTEHUI U JKUBOTHBIX 10 TOTOBBIM MHUKPOIIpENapaTam.

PA3JIEJI 2. OPT'AHU3M. PASMHOXEHUE U UHIAUBUAYAJBHOE PA3SBUTUE

OPI'AHU3MOB
Tema 2.1. Pa3mHoxkeHue opranumsmoB. OpraHu3sm — eauHoe Ienoe. MHorooGpasue
opranu3moB. Pa3mMHOkeHHME — BakHelIlee CBOWCTBO >KMBBIX opranu3moB. IlomoBoe u OGecnonoe

pasmMHOxeHue. Meito3. O6pa3zoBaHue MOJIOBBIX KJIETOK U OIJIOJJOTBOPEHHE.

Tema 2.2. UnauBuayaibHOEe pa3BUTHE OPraHu3Ma. DMOpPHUOHAIBHBIN 3Tall OHTOTEHE3a.
OcHOBHBIE CTaauu SMOPHOHAIBHOTO pa3BUTHS. Opeanozenes. Ilocmambpuonanvroe paszgumue.
CxoncTBO 3aponpllliell MpeACTaBUTENEH pa3HbIX TPYNN IO3BOHOYHBIX KaK CBMJIETENBCTBO MX
9BOJIFOLIMOHHOIO pocTBa. [IpnynHbI HapylIeHN! B Pa3BUTUU OPTaHU3MOB.

Tema 2.3. HWuauBuayajbHOe Ppa3BUTHE 4eJOBeKa. PenmpoayKTHBHOE 310POBBE.
IlocnencTBust BIMSHUS ANKOTOJsl, HUKOTHHA, HAPKOTHYECKHUX BEILECTB, 3arps3HEHUS CpeAbl Ha
pa3BUTHE YETIOBEKA.

Hemoncmpayuu Muoroobpasue opranuzMoB. OOMeH BEIIECTB M MPEBPAILEHUE SHEPTHH B
kietke. Porocunres. Jlenenue kiueTku. Murtos. becronoe pasmHoxkeHue opranuzmoB. OOpa3oBaHue
MOJIOBBIX KJEeTOK. Meio3. OmnonorBopeHue y pacteHuil. VIHOuBHIyanbHOE Pa3BUTHE OPraHU3MA.
Tunsl 1ocTASMOPHOHAIBHOTO PAa3BUTHSI )KUBOTHBIX.

Ilpakmuueckoe 3anamusn

BrisiBieHue u onucaHue NpU3HAKOB CXOJICTBA 3apO/IbIIIEH YelloBeKa U JPYTUX MO3BOHOYHBIX
KaK JI0Ka3aTeJIbCTBO UX 3BOJIIOLMOHHOIO POJACTBA.

PA3JIEJI 3. OCHOBBI TEHETUKH U CEJIEKIIUN
Tema 3.1. OCHOBBI y4eHHSI 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH. [ eHeTHKa — HayKa o
3aKOHOMEPHOCTSIX  HACJIEACTBEHHOCTM W  WU3MEHYUMBOCTH  opraHusmoB. [I. Mengenp —
OCHOBOTOJIO)KHUK T'€HETHKU. ['eHeTmdeckass TEPMHUHOJIOTHS M CHMBOJHMKA. 3aKOHBI T'€HETHKH,
ycraHoBieHHble . MenneneM. MoHoruOpuiHoe u IMruOpuIHOE CKpelIMBaHie XpOMOCOMHAs TeOpHs
HaCJIeICTBEHHOCTH. B3aumooeiicmsue 2enos. I'enetnka nona. Cyennennoe ¢ nonom Hacieoosauue.
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3HavYeHNE TCHETHKHU JIJIs CEJICKIIMM U MeIMIUHBL. HaciaencTtBeHHbIe 00€3H YeloBeKa, NX MPUIHUHBI U
npopUIaKTUKA.

Tema 3.2. 3akoHOMepHOCTH H3MeHYMBOCTH. HacienctBeHHas, WM T€HOTHIIMYECKas,
W3MEHUYUBOCTh. MoOAM(PUKAIIMOHHAS, WM HEHACIEACTBCHHAs, M3MEHYMBOCTh. | €HETHKA YeIIOBEKa.
I'eneruka m MenuimHa. MaTepuaiabHble OCHOBBI HACIEICTBEHHOCTH M M3MEHYMBOCTU. ['eHeTHKa U
3BOJIIOLMOHHAA TeopHus. ['eHeTnka nomyssuin.

Tema 3.3. OCHOBBI CeJIEKIIUM PACTEHNH, ;)KUBOTHBIX 1 MUKPOOPIraHU3MOB. ['eHeTHKa —
TeopeThyeckasi OocHoBa cenekiuu. OJoMallHWBaHUE >KUBOTHBIX M BBIPAIIUBAHUE KYJIbTYPHBIX
pacTeHWi — HadaJbHBIC dTambl ceneknuu. Yuenue H. M. BaBmioBa o 1ieHTpax MHOrooOpasusi u
MIPOUCXOXKACHUS KYJIBTYPHBIX pacTeHuid. OCHOBHBIE METOJBI CEJICKIMH: THOpUAM3AIUS |
HCKYCCTBEHHBIM OTOOp. OCHOBHBIE JTOCTHKEHHUS COBPEMEHHOW CEJICKIIMHM KYJIbTYPHBIX PpaCTEHUH,
JIOMAIIHUX KUBOTHBIX W MHUKPOOPraHU3MOB. buoTexHONOrusi, €€ NOCTHKEHUS U TEPCIEKTUBbI
Pa3BUTHSA. DmuuecKue acneKkmovl HEKOMOpwvlX oocmudcerull 6 oOuomexnonoeuu. Kronuposarnue
arcusomuulx (npobiemvl KIOHUPOBAHUS YETI0BEKA).

Hemoncmpayuu

MonorudpuaHoe u TuruOpuaHoe CKpeluBaHue.

[TepekpecT XpoMOCOM.

CrerieHHOe HaclieIOBaHUE.

Myranuuu.

LlenTpsl MHOTOOOPA3Us U MIPOUCXOKACHUS KYJIbTYPHBIX PACTCHUH U TOMAIITHUX KUBOTHBIX.

['ubpuauzamnms.

HckyccTBeHHBIN 0TOOP.

HacnencrBeHnHble 00JIE3HH YeIOBEKa.

Binustnue ankoronun3mMa, HapKOMaHUHU, KYPEHHS Ha HACJIEICTBEHHOCTb.

Ilpakmuueckue 3anamus

CocraBiieHHE TPOCTEHIIMX CXEM MOHOTHOPUIHOTO W JUTHOPHIHOTO CKpPEUIUBAHUS.
Pemenne renernueckux 3anad. AHanu3 (EHOTUMUYECKOW M3MEHYMBOCTU. BBIsBIEHHE MYTareHOB B
OKpY’KaloIel cpejie ¥ KOCBEHHAsl OI[eHKAa BO3MOKHOT'O UX BIIMSHUSI HA OPTaHU3M.

PAJIEJI 4. TPOUCXOKJIEHUE U PAZBUTHUE KU3HU HA 3EMJIE.
IBOJIIOIIMOHHOE YYEHHUE

Tema 4.1. IIpouncxoxaeHne 1 Ha4aJIbHbIE TANbI PA3BUTHA *KU3HH HA 3emue. ['unoressl
MIPOUCXOXKACHUS JKU3HHU. VI3yuyeHHMEe OCHOBHBIX 3aKOHOMEPHOCTEHl BO3HUKHOBEHUS, Da3BUTUS U
CYLIECTBOBAHMS JKM3HM Ha 3emile. YCIO0XHEHHME JKUBBIX OpPraHM3MOB B IIPOLECCE 3BOJIOLUU.
MHoroo6pasue )KuBOro Mupa Ha 3emMie U COBPEMEHHAas €ro OpraHu3alus.

Tema 4.2. UcTopusi pa3sBUTHS 3BOJIOUOHHBIX uaeil. 3Hauenue pador K. Jlunnes, XK. b.
Jlamapka B pa3BUTHHM SBOJIIOIMOHHBIX HAed B Ouosiornu. OBomonuoHHoe yudeHue Y. JlapBuHa.
EcrectBenHbIit oT60p. Ponb 3BOMIOIMOHHOTO yueHHs! B (GOPMUPOBAHMHM COBPEMEHHON €CTECTBEHHO-
Hay4HOU KapTHUHBI MUpa.

Tema 4.3. Mukpospoawonuss ¥ MakpodBoonusa. KoHuenmus BHuIa, €ro KpPUTEpUU.
[lomynsimust — CTpyKTypHas e€IMHMLA BUAA M OBOMIONUH. JIBIXKYIIHE CHIIBI 3BOJIIOIMH.
CuHretnueckass Teopuss 3BOMOLMHA. MukposBomtonus. COBpEMEHHbIE NPEICTaBICHHUS O
BugooOpazoanuu (C. C. YerBepuko, W. W.IlImanbraysen). MakposBomtouus. [loka3aTenbcTBa
sBomouun. Coxpanenue OUONO2UUECKO20 MHO2000paA3Us KAK OCHO8A YCMOUdUgocmu ouocgepul u
npoepeccusnozo ee pazeumus. IlpuuuHbl  BeIMHpaHUS BHJIOB. (OCHOBHBIE HaIlpaBJICHUS
HBOJIIOIIMOHHOTO Tporpecca. buonornyeckuii mporpecc 1 OMOJIOTHUECKUI perpecc.

Hemoncmpayuu

Kpurepun Bua.

CrpyKTypa NOMyJISALMH.

AnantuBHbIe 0COOEHHOCTH OPTaHU3MOB, UX OTHOCHTEJBHBIHN XapakTep.

OBOJIIOLIMOHHOE JPEBO PACTUTEIIBHOTO MUPA.
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DBOITIONIMOHHOE IPEBO JKUBOTHOTO MHUPA.

HpeI[CTaBI/ITCJII/I PCAKHUX U UCHEC3AI0IIUX BUI0B paCTeHI/If/'I 1 )KUBOTHBIX.

Ilpakmuueckue 3anamusn

Ornucanme ocoOelt 0JHOTO BHJIa TI0O MOP(OIOTHIECKOMY KPUTEPHIO.

[TpucnocobieHne OpraHMU3MOB K pa3HbIM cpeiaM oOuTaHus (BOJHOM, Ha3eMHO-BO3IYIIHOM,
IIOYBEHHON). AHAJIM3 U OLIEHKA PA3JINYHBIX TUIIOTE3 MPOUCXOKICHUS JKU3HHU.

PA3JEJI 5. NPOUCXOXIEHUE YEJIOBEKA

Tema 5.1. AdxTpomoreHe3. OBojroiusa mpuMaroB. CoOBpEMEHHBIE THUIIOTE3bI O
IIPOUCXOXKACHUN 4YeoBeKa. JloKa3aTelbCcTBa pOJCTBA YEJIOBEKA C MIIEKONUTAIOUIMMHU YKUBOTHBIMHU.
DTarbl HBOJIFOLUY YEJIOBEKA.

Tema 5.2. YenoBeueckue pacbl. POJCTBO U €MHCTBO MPOUCXOXKJICHUS YEIOBEUECKUX pac.
Kpuruka pacuzma.

Hemoncmpayuu

YepThl CXOACTBA U PA3IUYUUS YETOBEKA U KUBOTHBIX.

UepThl CXO/ICTBA YEIOBEKA U TPUMATOB.

[IpoucxoxaeHue yeaoBekxa.

Yenoseueckue packl.

Ilpakmuueckoe 3anamue

AHau3 ¥ OLEHKA Pa3IMYHBIX TUIIOTE3 O IPOUCXOXKIEHUN YEJIOBEKA.

PA3JIEJ 6. OCHOBBI OKOJIOT'NA

Tema 6.1. DKoJyiorusi — HayKa 0 B3aHMOOTHOLICHHSIX OPraHM3MOB MEXKIy CO000H M
OKpy:Kawileid cpemoil. Dxoiornyeckue (GaKkTOpbl, WX 3HAYCHHE B JKU3HU OPTaHU3MOB.
OKoJoru4eckre CUcTeMbl. BuaoBas U IpOCTpPaHCTBEHHAs CTPYKTypa sKocucteM. [IuieBble cBs3W,
KpyroBOpOT BELIECTB U NPEBpAIEHUE PHEPIUU B 3KOocHcTeMaX. MeXBHUIOBbIE B3aUMOOTHOIIECHUS B
HKOCHUCTEME: KOHKYPEHIUS, CUMOMO3, XUIIHUYECTBO, MAPa3UTU3M. [IpuyuHbl yCmouyueocmu u cmenvl
akocucmem. Cykyeccuu. VICKycCTBEHHBIE COOOIIECTBA — arpO3KOCHUCTEMBI U YPOOIKOCHUCTEMBI.

Tema 6.2. Buocdepa — riaodanbHas 3kocucrema. Yuenue B. WM. Bepnaackoro o
ouocdepe. Porn

KHUBBIX OpraHu3MoB B Ouocdepe. buomacca. KpyroBopoT BakHEHIINX OHOTEHHBIX
AJIEMEHTOB (Ha MpUMepe yrieposa, a3oTa u Jip.) B ouocdepe.

Tema 6.3. buocdepa u yenoBek. M3menenus B 6uocgepe. [locaencTBus aedarenbHOCTH
YeJIoBEKa B OKpYXarllel cpene. Bo3aeicTBre Mpon3BOACTBEHHON JEATEIIBHOCTH HAa OKPYKAIOIIYIO
cpeay B obnactu cBoeil Oyaymielt npodeccun. Inodanvuvie sKono2uveckue npooremvl u NYymu ux
peutenus. DKOJOTHS KaK TEOpeTHUYecKas OCHOBAa PAaLMOHAIBHOIO MPUPOJOINONIb30BAHUSI U OXPaHbI
npupoasl. Hoocdepa. IlpaBuna moBeneHus mofeil B OKpyKarolleil mpupoiHoil cpene. bepexnoe
OTHOIIEHHE K OMOJIOTUYECKUM 00BbEKTaM (PacTeHUSIM U )KMBOTHBIM U UX COOOIIECTBAM) U UX OXpaHa.

JleMoHCTpanuu

Okosnorudeckue pakTopsl U UX BIUSHUE HA OPTraHU3MBI.

MexBHUIOBbIE OTHOIIEHUS: KOHKYPEHIUS, CHMONO03, XUIIIHUYECTBO, TApa3UTH3M.

SApycHOCTh PacTUTENBHOTIO COOOIECTRA.

[TuieBsle 1ienu u cetu B OMOLIEHO3e.

DKOJIOTMYECKUE TUPaMUIBI.

Cxema 3KOCHCTEMBI.

KpyroBoport BeliecTs 1 npeBpalieHue 3HEPTUn B SKOCUCTEME.

buocdepa.

KpyroBoport yriepona (a3ota u ap.) B 6mocdepe.

Cxema arposKoCUCTEMBI.

Oco00 oxpaHsieMble IpUpoAHbIE TeppuTopun Poccun.

Ilpakmuueckue 3anamus
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Ornucanne aHTPONOTEHHBIX M3MEHEHHMH B €CTECTBEHHBIX MPUPOIHBIX JaHAmadTax CBOEH
MecTHOCTU. CpaBHUTENIBHOE ONIMCAHUE OJHON U3 €CTECTBEHHBIX MPUPOJHBIX CUCTEM (HampuMmep, Jieca)
U KakoW-HHOyIb arpodKocHCTeMbl (Hampumep, MieHudHoro nois). CocmaeneHue cxem nepedauu
gewecme u sHepauU No Yensim NUManus 8 NPUPOOHOU SKOCUCeME U 8 A2POYeHO3e.

Onucanne M TPaKTUYECKOE CO3JaHHE MCKYCCTBEHHOM 9SKOCHCTEMBI (IIPECHOBOIHBII
aKBapuyM). Pemienne sxosiornueckux 3ajaad.

7. BUOHUKA

Tema 7.1. buoHMka Kak OJHO W3 HaNpaBJeHUl OMOJOTMH W KHOEPHETUKH.
PaccmoTpenune 6noHnKoi ocobeHHoCTe MOP(PO-PU3NOTOTHUECKON OpPraHU3alluy KUBBIX OPraHU3MOB
U UX UCMOJBb30BAaHUS ISl CO3J]aHHS COBEPIICHHBIX TEXHUYECKUX CUCTEM M YCTPOMCTB 110 aHAJIOTUU C
KHUBBIMH CHUCTEMaMHU. [IpunHyunsvl u npumepsvl UCNOIb308AHUA 8 XO3AUCMBEHHOU 0esamelbHOCIU Tt00el
MOPO-hYHKYUOHATbHBIX Yepm Op2aHU3AYUU PACTEHUL U HCUBOMHDIX.

JleMoOHCTpaL U

Monenu ckiiaguaToil CTpyKTYpbl, HCIIONIb3YEMON B CTPOUTENHCTRE.

TpyOuaTbie CTPYKTYpbI B )KMBOW IPUPOJIE U TEXHUKE.

AbdpoauHaMHUecKHe U TUAPOAMHAMHYECKHUE YCTPOMCTBA B KHUBOM MPUPOJIE U TEXHUKE.

IKCKypCUH

Mmnozcoobpa3zue 6u0dos.

Cesonnvle (6ecennue, oceHHUe) usMeHeHUs: 8 NPUPooe.

MHozoobpazue copmog KyIbmypHuIX pacmeHull U Nopoo0 OOMAUHUX HCUBOMHBIX, MEMOObl UX
gvlgeOenusi  (ceneKyuonnas cmanyus, MNieMeHHas ¢hepma, CenbCKOXO3AUCMBEEHHAs. BbICABKA).
Ecmecmeenuvie u uckyccmeenmvie 3kocucmemvl c60e20 patiotd.

Ipumepnvie memol peghepamos (00Kk1A008), UHOUBUOYATILHBIX NPOEKNOE

* Knerounas Teopusi CTpoeHHs OpraHu3MoB. McTopust u coBpeMEeHHOE COCTOSIHUE.

» HaciienctBennas nadopMmaryst v nepegada ee u3 moKOJICHHsI B TOKOJICHHUE.

* JI[pamatuyeckue CTpaHUIbl B UCTOPUU PA3BUTHSI TCHETUKH.

* Ycnexu COBpeMEHHOM TeHETUKY B MEAUIIMHE U 3IpaBOOXPAHEHHH.

* Hcropus pa3BUTHs 3BOJIFOLUOHHBIX uaen 1o Y.JlapsuHa.

* «Cucrema npupoasl» K.JIuHHes u ee 3HaueHuE A5 pa3BUTHS OMOJIOTUH.

* CoBpeMEHHBIE ITPEJICTABICHNS O MEXaHU3MAaX U 3aKOHOMEPHOCTSIX dBOJIOLUH.

» CoBpeMEeHHbIE MPECTABICHUS O 3apOKIECHUH KU3HU. PaccMOTpeHue 1 OLleHKa pa3Iu4HbIX
TUIOTE3 IPOUCXOKACHHUS

» CoBpeMeHHBII 3Tan pa3BUTHs yesloBedyecTBa. YenoBeueckue pacbl. ONMacHOCTh pacu3Ma.

* BoszgeiicTBue 4enmoBeka Ha NPUPOJLY HAa PA3NIMUHBIX OdTanax pa3BUTHs 4YEIOBEUECKOIO
oOmiecTBa.

* BinsiHMEe OKpyXarolien cpeibl U €€ 3arpsA3HEHMs Ha pa3BUTHUE OPTaHU3MOB.

* BunusHue KypeHHs, YNOTpeOJeHUs alKorojs W HApKOTUKOB pPOJIUTENSIMHM Ha
SMOPHOHAIIBHOE PAa3BUTHE peOEHKA.

* Butamunsl, (hepMEeHTHI, TOPMOHBI U UX POJb B opranu3Me. HapyiieHnus npu ux HegocTaTke
1 U30BITKE.

* [IpuunHbBI ¥ TpaHULIB YCTOWYUBOCTH OMOC(ephl K BO3AEUCTBUIO NESTEIBHOCTH JIIOEH.

* buoneHo3sl (9KOCHCTEMBI) PAa3HOTO YPOBHS M HMX COMNOJYMHEHHOCTh B TJI0OAJIBHOMN
aKocucTeMe — Ouocdepe.

* BunioBoe u skonoruueckoe pazHoodpasue OMOIEHO3a KaK OCHOBA €r0 YCTOWYHBOCTH.

* [ToBbllIeHNE TPOAYKTUBHOCTH (POTOCHHTE3a B HCKYCCTBEHHBIX IKOJIOTUYECKUX CHCTEMAaX.

* PaznuuHble 3KOJOTMYECKHE NHPAaMUABl U COOTHOLIEHUS OpPraHM3MOB Ha KaXKIOM MX
CTYIIECHHU.

* [IyTu noBbIIeHUs] OMOIOTMUYECKON POAYKTUBHOCTH B UCKYCCTBEHHBIX HIKOCUCTEMAX.

* Ponib mpaBUTENBCTBEHHBIX U OOLIECTBEHHBIX 3KOJOTHYECKUX OPraHU3aluil B COBPEMEHHBIX
Pa3BUTHIX CTpaHax.

11



* PanmoHanbHOE MCHOIB30BAHME M OXPaHAa HEBO30OHOBIIIEMBIX NMPHUPOJHBIX PECYPCOB (Ha
KOHKPETHBIX NIPUMEpPAX).

* OnacHocTh I1100aIbHBIX HapylleHuil B 6uochepe. O30HOBBIE «IBIPHI», KUCIOTHBIE TOKIH,
CMOTH M UX IPEJOTBpALICHHUE.

* DKOJOrMYeCKHEe KpHU3UChl M 3Kosormdyeckue kKartactpodsl. IlpemorBpamienue ux
BO3HHUKHOBEHHS.

6. TEMATUYECKOE IINTIAHUPOBAHHUE
[Tpu peanmu3zanuu copepkanusi 00eoopa3oBaTeIbHON yueOHOW MUCIUILTHHBI «broorus» B
npenenax ocsoerus OITOIT CIIO na 6a3e 0CHOBHOTO 00IIEro oopa3oBaHUs C MOJYYECHHEM CPEIHErO
obmiero oOpa3oBaHus ydyeOHas Harpy3ka oOydaromuxcsi coctasisier 108 yacoB, U3 HUX ayIUTOPHAS
(oOsi3aTenpbHas) yuyeOHass Harpyska, BKIIOUasi MPAKTUYECKUE 3aHATHS, — /4 4aca; BHeayIUTOpHas
camocTosITeNbHas paboTa CTyeHTOB — 33 yaca, KOHCYJIbTaluu - 1 yac.

6.1. TemaTnuyeckuii MJIaH y4eOHOM M CUUILTHHBI

Buasbl yueonoi
padoThl, BKIIOYast
CaMoOCTOATEIbLHYIO g DopMbI TEKYLLIETO
padoTy CTYy1eHTOB U S KOHTPOJIs
TPYA0EMKOCTH (B g yCIeBaeMocCTH (1o
Ne |Pa3nesibl U TeMBI « | Yacax) g Heldenam cemecmpa)
n/n |THCHUTINHBI E‘ o % = A ®opma
s & z = q:a MPOMeKYTOYHOM
o g | &8 o g 2 g | arrecrauuu (no
5 5 =g E| 8= s, S | cemecmpam)
) 3 % = =| o ; o S
5| 5|23 £ €2 3 z
&) = =285 58 = @)
PA3JIEJI 1. YYEHHUE O KJIETKE
1 Tema 1.1. Xumuueckas 2 2 2
OpraHM3aIys KICTKH.
Tema 1.2. Ctpoenue u
2 2 -
(YHKITNH KIIETKH.
Tema 1.3. OOMeH BelecTB
3 Y TIpeBpallleHue SHEPTUU B 2 2 2
KJICTKE.
4 Tewma 1.4. XKXuzHeHHbIN 2 ) )
IIUKJT KJIETKH.
Hmozo no pazoeny 1: 6 - 6 4
PA3JIEJI 2. OPTAHU3M. PASMHOKEHUE U UHAUBUAY AJIBHOE PABBUTUE
OPI'AHU3MOB
1 Tema 2.1. PazmMHOXeHME 2 ) 2 2
OpraHHU3MOB.
Tema 2.2.
2 NunuBunyansHoe 4 2 2
pa3BHUTHUE OpPraHu3Ma.
Tema 2.3.
3 WNunuBuyansHoe 2 2
pPa3BHUTHUE YEIOBEKA.
Hmozo no pazoeny 2: 6 6 6
PA3JIEJI 3. OCHOBbI TEHETUKHA U CEJIEKIINN
Tema 3.1. OcHOBBI yueHUs
1 0 HACIEJCTBEHHOCTH U 2 2 1
HM3MEHYMBOCTH.

12



N3MCHYMBOCTH.

Tema 3.2. 3akOHOMEPHOCTH

Tema 3.3. OcHOBHI
CEJEeKLUU PACTCHUH,
KUBOTHBIX U
MHUKpPOOPTraHU3MOB.

Hmozo no pazoeny 3:

6 6 5

YYEHHME

PAIEJ 4. TIPOUCXOXJIEHUE U PASBUTHUE )KU3HU HA 3EMJIE. 9BOJIOIHIUOHHOE

1 1 Ha4aJIbHBIC OTAallbl

Tema 4.1. IIponcxoxaeHue

Pa3BUTHUA )KU3HU HA 3emue.

Tema 4.2. Uctopus

2 Pa3BUTHUS IBOTFOIHOHHBIX 2 2 2

HeH.

Tema 4.3.
3 MuxkposBoonus U
MaKpOIBOJOLHSL.

2 4 4

Hmozo no pazoeny 4:

6 8 8

PA3JIEJI 5. MPOUCXOKIAEHUE YEJIOBEKA.

1 Tema 5.1. AaTpomorenes. 4 2 2

Tema 5.2. UenoBeueckue

2 2 2 2
pachl.
Hmozo no pazoeny 5: 6 4 4
PA3JIEJ 6. OCHOBBI OKOJIOT'UHA
Tema 6.1. Dkonorus —
HayKa o

1 B3aUMOOTHOIIICHUIX 2 1
OpPTaHU3MOB MEXTy co00it
U OKpY’Karolen cpenoil.

5 Tema 6.2. buochepa — 2 2 9
rio0asibHasi SKOCHCTEMA.

3 Tema 6.3. buocdepa u 2 2
YeJIOBeK.
Hmozo no pazoeny 6: 4 5 4
PA3JIEJ 7. BMUOHUKA
Tema 7.1. buoHuka kak

1 OJTHO W3 HAIIpaBIICHUH 4 1 1 2
OHMOJIOTUH 1 KUOEPHETHKH.
Hmozo no pazoeny 7: 4 1 1 2
HUTOro 38 36 |1 33

6.2. XapaKkTepUCTHKA OCHOBHbIX BH/10B Y4eOHOM 1esiTeJIbHOCTH CTY/ICHTOB.

Copneprxanue o0yueHHs

XapakTepucTUKa OCHOBHBIX BUJIOB YU€OHOM JIEATEIHHOCTH CTYICHTOB
(Ha ypoBHE y4EOHBIX JEHCTBUI)

BBeaenue

O3HakoMIIeHHE ¢ OMOJIOTHYECKUMH CUCTEMaMH PAa3HOTO YPOBHSL:
KJIETKOM, OpraHu3MoM, MOMYJISIel, SKocucTeMoi, Orochepoi.
Onpenenenue posd 6UOJIOTUU B POPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAyYHOU KapTUHBI MUPA U MMPAKTHYECKON JCATEITHHOCTH
mozaei. O0yyeHne coOI0ICHUIO MTPaBHJI MOBEACHUS B IIPUPO/IE,
OepeXKHOMY OTHOILIEHUIO K OMOJIOTHYECKUM 00beKTaM (pacTeHUsIM U
YKUBOTHBIM M HX COOOILIECTBAM) M UX OXpaHe
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XuMmuueckas
OPraHu3anus KJIETKH

YMenue MMpOBOAUTL CPABHCHUC XUMHYECKOM OpraHu3alu JXKUBbIX U
HEKUBBIX 0O0BEKTOB.

Crpoenue u pyHkumu
KJIeTKH

W3yueHne CTpoeHUs KIETOK DYKapUOT, CTPOCHHUSI 1 MHOTO00pa3us
KJICTOK PACTEHUH U JKUBOTHBIX C IOMOILBIO

MUKponpenapatoB. Habironenue KJIeToK pacTeHUH U )KMBOTHBIX O]
MHUKPOCKOIIOM Ha T'OTOBBIX MUKpOIpEnapaTax, ux OnucaHue.
[TpuroTroBiaeHUe U ONMCAHUE MUKPOIPENAPATOB KIETOK PACTECHUM.
CpaBHeHUE CTPOEHHS KJIETOK PACTEHHH 1 )KHBOTHBIX IO FTOTOBBIM
MHUKpOIpenapaTam.

OO0MeH BeliecTs "
npeBpalieHue
JHEPrUH B KJIETKe

YMeHHe CTpOUTh CXEMbI DHEPIeTUYECKOro 0OMeHa u OMocuHTe3a Oenka.
[Tony4yeHnue npeacTaBiIeHUsI O TIPOCTPAHCTBEHHOW CTPYKType Oerka,
Mosekyn JIHK u PHK

Ku3HeHHBIH HUKJI
KJIEeTKH

O3HaKOMJIEHHUE C KJIETOUYHOM Teopuel CTpOEHUSI OPraHU3MOB. Y MEHUE
CaMOCTOSITENILHO UCKATh J0Ka3aTeIbCTBA TOTO, YTO KJIETKA —
AJIEMEHTapHas XKUBasi CUCTEMA U OCHOBHAsI CTPYKTYpPHO-
(GyHKLIMOHATIbHASI €MHULIA BCEX JKUBBIX OPraHU3MOB

OPI'AHM3M. PASMHO

AKEHUE U UTHINBUAYAJBHOE PASBBUTHUE OPI'AHU3MOB

OBJ'Ia,Z[eHI/Ie 3HaHUSAMUA O PA3MHOKCHHHA KaK O Ba)KHEHIIIEM CBOICTBE

Pa3smHokeHnue JKMBBIX OpPTraHHU3MOB. YMeHre caMOoCTOSITEILHO HaxXoauTh OTJIINYUA
OpPraHu3MOB MHUTO32 OT ME03a, ONPEIEIIsis IBOJIIOIMOHHYIO POJIb 3TUX BUJOB
JICJICHUS] KJIETKU
O3HakoMJIEHUE C OCHOBHBIMU CTaJUsIMU OHTOI€HE3a Ha PUMEpe
Pa3BUTHA ITO3BOHOYHBIX )KUBOTHBIX. YMmenue XapaKTCpHU30BaTh CTaAUN
HNuauBuayanbHoe
pasBHTHE MOCTAMOPHUOHAIBHOTO Pa3sBHTH Ha PUMEPE He0BeKa. O3HakoMJiIeHUE C
OpraHm3Ma NpuYruHaM¥ HapyHICHUHW B Pa3BUTUH OPraHU3MOB. PaszBuTne YMCHUA
MPaBUJILHO (JOPMUPOBATH J0KA3aTEeNbHYIO 023y IBOIIOLIMOHHOTO
Pa3BUTHA )KUBOTHOI'O MHpPaA
BrisiBeHHE M OonMcaHKEe MPU3HAKOB CXOJCTBA 3apOJIbIIIEH YEI0BEKa U
HNuauBuayanbHoe JPYTUX IMO3BOHOYHBIX KaK JI0Ka3aTeJIbCTBA UX IBOJIOLMOHHOIO POJICTBA.
pa3sBUTHE HonyquHe MpEACTABJICHUA O MOCICACTBUAX BIMAHUA AJIKOTOJIA,
YeJ10BeKa HUKOTHHA, HAPKOTUYECKUX BEIIECTB, 3arPA3HEHUS CPEBl HA Pa3BUTHE U
PENPOTYKTUBHOE 3/I0POBBE YEIOBEKA.
OCHOBBI 'EHETHKH U CEJIEKIIUA
O3HaKoOMJIEHHE C HACJIEICTBEHHOW U HEHACIIEICTBEHHOMN
W3MEHUYUBOCTHIO M €€ OMOJIOTHYECKON POJIbIO B BOIIOIIUH )KHUBOTO MHUPA.
HonyquHe MMpEaACTAaBJICHUA O CBA3HU I'CHCTUKN U MCAWIIUHBI.
O3HaKOMJIEHHE C HACIIEICTBEHHBIMU OOJIE3HAMHU YEIIOBEKa, MX
3aK0HOMEPHOCTH MpUYHUHAMH U TTPODUITIAKTHKOM.
H3MEHYMBOCTH N3ydenune BIusHUA aIKOroaM3Ma, HAPKOMAHUU, KYPEHHUS Ha

HACJIEICTBEHHOCTh Ha BUEOMaTepuae.

AHanu3 (HeHOTUNTNYECKOW U3MEHUNBOCTH. BhIsSIBIEHIE MyTareHOB B
OKPY’KaIOIIEeH cpefie M KOCBEHHAs OIeHKa BO3MOYKHOTO WX BIIMSHHS HA
OpraHu3M.

OCHOBBI CeJIEKIINHA
pacreHui,
JKHBOTHLIX M
MHKPOOPraHU3MOB

[Tonydyenue npeacTaBIeHUs O TEHETUKE KaK O TEOPETHYECKONW OCHOBE
CEJICKITUH.

Pa3BuTne MeranpeaMeTHbIX YMEHUH B MPOLIECCE HAXOKICHUS HAa KapTe
[EHTPOB MHOTO0OPA3HsI ¥ IPOUCXOKIACHHS KyIbTYPHBIX PACTEHUH U
JIOMAIITHUX KUBOTHBIX, OTKPbITBIX H. 1. BaBunoBbIM.

W3ydeHne MeToI0B THOpUIN3ALINN U HCKYCCTBEHHOTO 0TOOpa. YMeHue
pazOupaThCs B STUYECKHUX ACMEKTaX HEKOTOPHIX JOCTHIKEHUN B

OMOTCXHOJIOTHU: KJIOHUPOBAHUH KUBOTHBIX U HpO6HCMaX
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KJIOHMPOBaHUs yenoBeka. O3HAKOMIIEHUE C OCHOBHBIMU JTOCTHXKEHUSAMU
COBPEMEHHOM CeNEeKINU KYIbTYPHBIX PACTEHUH, JOMALTHUX )KUBOTHBIX U
MHUKpPOOPIraHU3MOB

IMPOUCXOKJAEHUE U

PA3ZBUTHUE )KXU3HU HA 3EMJIE. 3BOJIOINMOHHOE YYEHHME

IIpoucxoxnenue u
HavYaJIbHbIE
3Tanbl Pa3BUTHA
JKH3HM Ha 3emJie

AHaIIN3 1 OLIEHKA PA3IMYHBIX THIIOTE3 IPOUCXOXKICHUS KU3HHU.
[Noyuenue npencTaBiaeHns 00 yCI0)KHEHUN J)KUBBIX OPraHU3MOB Ha
3emiie B IpoIIecce IBOIOIHMU. Y MEHUE SKCIIEPUMEHTABHBIM ITyTeM
BBISIBJISITH aJIalITUBHBIC OCOOEHHOCTH OPTaHU3MOB, UX OTHOCHTEIILHBIN
xapakTep. O3HAKOMJIEHHE ¢ HEKOTOPHIMU NIPEICTABUTENISIMU PEAKUX U
MCUE3arONINX BUJIOB PACTEHUH U )KUBOTHBIX.

[TpoBenenue onrcanusi 0coOei 0HOTO BUA 11O MOP(HOIOTHIECKOMY
KPHUTEPUIO TIPH BBIITOJIHEHUH J1a00paTOPHOM padoThl. BeisiBeHne yept
IPUCIIOCOOJICHHOCTH OPTaHMU3MOB K Pa3HbIM cpeiaM OOMTaHus (BOAHOM,
HA3eMHO- BO3JIYIITHOM, TOYBEHHOM )

HUcrtopus passurus
IBOJIOIMOHHLIX HAeH

W3yuenune Haciuenus 4eI0Be4eCTBA HAa IPUMEPE 3HAKOMCTBA C HCTOPUEN
pazButus >BoMonMoHHBIX unen K. Jlunnes, JK. b. Jlamapka Y. JlapBuHa.
OnieHrBaHUE POJIU IBOJIIOIIMOHHOTO YYCHHS B (DOPMUPOBAHUH
COBPEMEHHOI €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

Pa3BuTHE CIIOCOOHOCTH SICHO U TOYHO U3JIaraTh CBOM MBICIIH, JIOTUYCCKH
000CHOBBIBATh CBOIO TOUKY 3pEHUS, BOCIIPUHUMATh U aHATU3UPOBAThH
MHEHUS COOECEeIHUKOB, IPU3HaBasl MPaBO JPYroro YyeJIoBeKa Ha HHOE
MHEHHE

Muxpo3BoJronus
U MaKPOIBOJIIOLHSA

O3HakoMJIEHHE ¢ KOHIENINEN BHUIa, €€ KpUTEPUIMHU, 110100p IPUMEPOB
TOT0, YTO MOIYJIALUSA — CTPYKTYpHAsl €MHULIA BHJIA U SBOJIIOLIUH.
O3HaKoOMIIEHHE C ABVOKYIIUMUCA CUJIaMHA 3BOJIIOIIMA U €€
JI0Ka3aTeabCTBAMHU.

YcBoenne TOr0o, 4YT0 OCHOBHBIMHU HAIIPABJICHUSAMMU 3BOJJIIOLUOHHOI'O
nporpecca siBISI0TCs OMOJIOTHYEeCKU porpecc 1 OMOJIOrMUECKHi
perpecc.

YMeHue 0TCTauBaTh MHEHUE, O COXPAaHEHUU OMOJIOTMYECKOTO
MHOT000pa3usi Kak OCHOBE YCTONYHMBOCTH OHOC(HEPHI U IPOTPECCUBHOTO
€€ pa3BUTHsA. Y MEHHE BBISBISTh NPUUMHBI BRIMUPAHUS BUIOB

MPOUCXOKJAEHUE YEJIOBEKA

AHTpONOreHe3

AHan3 ¥ OLEHKA PAa3JIMYHbIX TUIIOTE3 O MPOUCXOKICHUHU YEIOBEKA.
Pa3Butre ymeHus: CTpOUTH JTI0Ka3aTEIbHYIO 0a3y 10 CpaBHUTETHLHOMN
XapaKTEPUCTUKE YEJIOBEKAa U MPUMATOB, TOKa3bIBasi UX POJICTBO.
BrlsiBIIeHHE TAIlOB YBOJIIOIIUN YEJIOBEKA

YesoBeyeckne pacol

YMeHue JoKa3bIBaTh PaBCHCTBO YCJIOBCUCCKHUX PAC HA OCHOBAHUH UX
poacTBa U €AUHCTBA IPOUCXOKICHUA.
PazButue TOJICPAHTHOCTH, KPUTHUKA paCr3Mad BO BCCX €r'o IMPOABJICHUAX

OCHOBBI 3KOJIOI'MH

JKOJI0TUsI — HAYKA 0
B3aHMOOTHOIICHUSX
OpPraHu3mMoB MEKIY
codoit

U OKpY’Kawuei cpenoi

N3ydeHne sK00rnueckux GakTopoB U UX BIUSIHUS HAa OPTaHU3MBI.
3HAKOMCTBO C 3KOJIOTUYECKMMH CUCTEMaMH, UX BUAOBON U
IIPOCTPAHCTBEHHOM CTPYKTYpaMH. Y MEHHE OOBSICHITH MPUUUHBI
YCTOMYMBOCTU M CMEHBI 3KOcHCTEM. O3HaKOMIIEHHE C MEXXBHUI0BBIMU
B3aMMOOTHOUIEHUSIMH B 3KOCUCTEME: KOHKYPEHIIUEH, CHMOHO30M,
XUIIHUYECTBOM, [TAPa3UTU3MOM. Y MEHUE CTPOUTH IPYCHOCTH
PAcTUTENLHOTO COOOIIECTBA, MUIIEBBIE LIENIU U CETH B OMOLIEHO3E, a
TaKKe DKOJIOTUYECKUE ITUPAMUIBIL.

3HaHME OTJIMYUTEIBHBIX MPU3HAKOB UCKYCCTBEHHBIX COOOIIECTB —
arpoIKOCUCTEMBI U YPOOIKOCHCTEMBI.
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Ornucanue aHTPOIIOT€HHBIX U3MEHEHUH B €CTECTBEHHBIX MPUPOIHBIX
naHamadTax cBOeH MECTHOCTH.

CpaBHUTEBHOE ONMCAHUE OJTHOW U3 €CTECTBEHHBIX MPUPOIHBIX CHCTEM
(Hanmpumep, jeca) U KakoH-HUOY/Ib arpO’IKOCUCTEMBI (HapuMep,
neHnYHOTro 1mosist). CocTaBlIeHHEe CXeM Tepelayr BEmEeCTB U SHEPTUU
10 TETSIM MUTAHUS B TIPUPOJTHOM SKOCHCTEME U arpolieH03e

buocdepa —
rJ100aJbHasA
IKOCHCTEMA

Osnakomiienue ¢ yuenuem B. U. Bepnazackoro o 6uocdepe kak o
ri00aIbHOM SKocHucTeMe. Hamnune npeicTaBieHus: 0 cXeMe SKOCHCTEMbI
Ha mpuMepe Onocdepbl, KPYroBOPOTE BEUIECTB U MPEBPAICHUN YHEPTHH
B Onocdepe. YMeHHe 10Ka3bIBaTh POJIb KUBBIX OpraHU3MOB B Orocdepe
Ha KOHKPETHBIX TPUMEpax

buocdepa n yesioBexk

HaxoxaeHne cBs3u H3MEHEHHS B OMocdepe ¢ MoCcIeICTBUIMU
JESITEIIbHOCTH YEJIOBEKA B OKPYXKAIOIICH cpesie. Y MEHUE ONPEIesITh
BO3/ICHCTBUE MPOM3BOICTBEHHOM JIEATEIIPHOCTH Ha OKPYXKAIOIIYIO CPEIy
B obOnactu cBoeit Oyaymiei npodeccnn. O3HaKOMIICHHE C TII00ATBHBIMHU
HKOJIOTUYECKUMHU MPOOJIEMaMH U YMEHUE OTPEACIIATh IMyTH UX PEUICHUS.
OrnucaHue U MPaKTUIECKOE CO3/IaHNE UCKYCCTBEHHON IKOCHCTEMBI
(IpecCHOBOTHOTO aKkBapuyma). PemeHne 3K0JI0rHuecKux 3a1au.
JleMOHCTpHpOBaHUE YMEHUS TIOCTAHOBKH IICJICH ACSITEITbHOCTH,
IJIAHUPOBAHUS COOCTBECHHOM JESITEIbHOCTH IS JOCTHKCHHS
MOCTABJICHHBIX TICJICH, MPEABUICHUS BO3MOXKHBIX PE3YJIHTATOB 3TUX
JICHCTBUHN, OpraHU3alui CAMOKOHTPOJISI U OLEHKH ITOJTyUYECHHBIX
pe3ynbraToB. OOyueHue COOJIOICHUIO MTPABWII TTOBEICHUS B TIPUPOJIC,
O0epeKHOMY OTHOILIEHUIO K OMOJOTHYECKUM 00bEeKTaM (PacTeHUsM,
JKUBOTHBIM M MIX COOOIIIECTBAM) U UX OXpaHe.

BUOHHUKA

buonuka xak oaHo u3
HANPABJICHUH
Onosioruu u
KHOECPHETHKHU

O3HakoOMJIEHUE C MPUMEPAMHU UCTIOIH30BAHUS B XO35IHCTBEHHON
JEeSTENLHOCTH JtoJIeit MOpGOPYHKIIMOHANBHBIX YEPT OpTaHU3aIUN
PacTeHUH U KUBOTHBIX MTPU CO3/IAHUU COBEPIIEHHBIX TEXHUYECKUX
CHCTEM U YCTPOMCTB IO aHAJIOTHU C )KMBBIMH CHCTEMaMH. 3HAKOMCTBO C
TpyOUYaTBIMH CTPYKTYPaMH B KUBOUM IIPUPOJEC U TEXHUKE,
a3pOAMHAMHUYECKUMU U TUAPOJUHAMUYECKUMHU YCTPOMCTBAMU B KUBOU
MPUPOJAE U TEXHUKE. Y MEHHUE CTPOUTHh MOJICIIH CKIAA4aTON CTPYKTYPBHI,
HCIIOJIb3YEMBIE B CTPOUTEIBCTBE

(I)opMa KOHTPOJIAA MOYKET ObITH npoBeacHa: yCTHO, IUCbMEHHO WM B BU1€ TCCTUPOBAHUSA

7. YHEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

MMPOT'PAMMBI YYEBHOM JUCHUTIJINHBI

Peanuzanus nporpaMMbl AUCHUILIMHBI TpeOyeT Hamuuus yueOHoro kabunera. [{ng ycBoeHust
3HAHUHA U MPAKTUYECKUX HABBIKOB CTYACHTaMU H3Yy4€HHE AUCUUILINHBI «buonorus» obecrneueHo,
MPEeX/ie BCEro, HAJIMYMEM HAay4YHO-y4eOHO-METOAMUYECKOro KabuHeTa, B KOTOPOM €CTh BO3MOXKHOCTh
MPOBOANTH 3aHATUS, KaKk B TPaJUIMOHHOM (opMe, Tak M C HCIOJIb30BAHUEM HMHTEPAKTUBHBIX
TEXHOJIOTHH U Pa3MUUHBIX 00pa30BaTEIbHBIX METOIUK.

B cocTtaB yueOHO-METOIUYECKOTO0 U MaTepHAIbHO-TEXHUYECKOI0 00ecTeyeHus] TPOrpaMMbl
y4eOHOM TUCIUIUTMHBI «BHOTOTHsD BXOJAT:

* MHOTO()YHKIIMOHAJIbHBIM KOMILJIEKC TPEIo1aBaTes;

* HarJs/iHble MOCOOUS (KOMIUIEKTHl Y4eOHBIX TaOJIMII, MJIAKATOB, MOPTPETOB BHIIAIOLIMXCS
YUYEHBIX, IMHAMUYECKUE MOCOOUS, MIUTFOCTPUPYIOLINE OMOIOTUYECKUE MPOLIECCHI, MOJEIH, MYJISKH U
MUKpOTIpenapaThl OMOJIOTHIECKUX OOBEKTOB U JIp.);
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* nH(HOPMAITMOHHO-KOMMYHHUKATHBHBIC CPEICTBA;

* SKpaHHO-3BYKOBBIE TIOCOOUS;

* KOMIUICKT TEXHHYECKOW JOKYMEHTAIlMH, B TOM YHCJIE TaclopTa Ha CPEJICTBA OOYyYeHUs,
WHCTPYKIIMHU TI0 UX MCIIOJIb30BAHHIO M TEXHHUKE 0€30MacHOCTH;

» OuOmoTeuHbIN HOH/I.

ObopynoBanue yueOHOro kabuHera:

- TOCAJI0YHBIC MECTA MO KOJHYECTBY O0YJArOIIUXCS;

- pabodee MECTO MpernoaaBaTels;

- KOMIUIEKT Y4eOHO-HArJISIIHBIX TIOCOOHIA;

TexHuveckue cpeacTBa 00yUeHUsI:

- IPOEKTOP;

- UHTEPAaKTUBHAS TOCKA.

8. PEKOMEHAYEMASA JIMTEPATYPA

Jna cmyoenmos:
OcHoBHAas JInTEpaTypa:

1. Koncrantunos, B.M. buonorus: yuebnuk ans CIIO. / PesanoB A.I'., ®anee E.O. M.: U3n.
neHTp «Axanemusn».2015. — 320 c. [DnexTpoHHBIN pecypc] // [DneKTpoHHO-ONOIHOTeYHAs CUCTeMA
URL.: https://biblio-online.ru (mara o6pamenus 04.08.2018).

2.  Tymwmkun, E.M. O6mas Onojorus ¢ OCHOBaMHU SKOJIOTUM U MPUPOJOOXPAHHON NEATETHHOCTH:
yueouuk g CIIO. M.: Usn. uentp «Akagemus», 2014. — 384 c.//[DnexTpoHHO-OMOIHOTEUHAS
cucrema] http://www.iprbookshop.ru/74502.html. - 35C «IPRbooks»

JlonoJIHUTeIbHAS JTUTepaTypa:

1. YerBepukoB, C.C. IIpo6nemsr obmeit 6uonorun u  reneruku/ C.C. YUeTBepukoB. -
HoBocubupck: Hayka, Cu6. otn-ume, 1983. - 275 c. [Onektponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=476436 (nata oopamerus 04.08.2018).

2. 3axapos, B.b. O6mas Ouonorusi, [Ipopuneueiii ypoBenb, 10-11 xmaccel, Pabovas Terpans k
yueOHukam / MamontoB C.I'., Conun H.U. — M, 2012. https://nashol.com/-2012.html. (mara
obparmienus 24.08.2018)

3. 3axapoB B.b., MamontoB C.I'., Cuornazos B.U. buonorus. O6mue 3akoHomepHoCcTH. — M.,
1996.  https://H36.pd/catalog/000207 000017 RU _ PI'ZIb_ ek 928/  (mara  oOpamieHus
24.08.2018)

4. buosiorus ¢ o0CHOBaMH 3KOJIOTHH: Kypc Jiekinii - KemepoBo: KemepoBckuii rocyapcTBEHHBIH
yHuBepcuteT, 2016. buonorus ¢ ocHoBaMH 3KOJOruu: Kypc jekuuid / aBT.-cocT. C.B. IllaGamesa;
MunucrtepctBo o6OpazoBanuss u Hayku P®, KemepoBckuil rocyaapCcTBEHHBI YHUBEPCHUTET. -
Kemeposo: KemepoBckuii rocyaapcTBeHHblid yHuBepcuret, 2016. - 127 c¢. - bubnuorp. B kH. - ISBN
978-5-8353-1913-8; [DneKTpOHHBIH pecypel]. - URL:
http://biblioclub.ru/index.php?page=book&id=481466 (04.10.2018).

5. Hapsun Y. Ilpoucxoxnenue Buaos ... CII6.: Hayka, 1991.

6. Eroposa T.A., Knynoa C.M., )KuByxuna E.A, OcHoBbl 6noTexnonoruu. M.: Axagemus, 2005

7. Kenuna H.IO., be3pyuko H.B. buonorus B Tabnunax u cxemax. M.: @enukc, 2008.

8. IlexoB A.Il. buomorus ¢ ocuoBamu 3koaoruu. M.: Jlaus, 2005.

/Jlna npenooasameneil.
1. O6 oOpazoBanum B Poccuiickoit ®eneparuu: denep. 3akon ot 29.12. 2012 Ne 273-D3
(B pen. denepanbHbix 3ak0HOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne
170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-D3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014
Ne 15-@3, ot 05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ usm.,
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BHeceHHbIMH DenepaibHbIM 3akoHOM OT 04.06.2014 Ne 145-®3, B pen. Ot 03.07.2016, ¢ u3m. ot
19.12.2016)

2. Ilpuka3z MunucrepctBa oopa3zoBanus U Hayku PD ot 31 gexabps 2015 r. N 1578 "O
BHECCHUU HW3MEHEHHUH B (enepajbHbIi TOCYAapCTBEHHBIH 00pa30BaTENbHBIA CTaHIAPT CPEIHEro
o0uiero oOpa3oBaHMsl, YTBEPKICHHBIN MprKazoM MunucrepcTBa oOpa3zoBaHus U Hayku Poccuiickoit
Oenepanun ot 17 mast 2012 r. N 413y,

3. ®denepanbHbIiA roCy1apCTBEHHbBIN o0OpasoBaTebHbBIN CTaHJIapT CpeaHEro
npodeccuonansaoro obpazoBanuss (OI'OC CIIO) mo cnemmansHocTH 20.02.01 «ParmmonansHOE
UCIOJIb30BaHUE TMPUPOIOXO3SHUCTBEHHBIX KOMIUIEKCOB», YTBEP)KICHHBIA MpUKa3oM MHHHCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoit @enepammu Ne 351 ot 18.04.2014;

4. IlpumepHasi ocHOBHasi oOpa3oBaTelibHas MpOrpaMMa CpelHero ooiiero odopazoBaHus,
omoOpeHHass pemieHUeM  (elepaTbHOro  y4eOHO-METOJUYECKOT0 OOBEIUHEHUs 10  olmeMy
obpazoBanwuto (mpoTokos oT 28 utons 2016 r. Ne 2/16-3)

HNHTepHeT-pecypcsl
Jloctym K 3neKTpoHHOM 6ubnrorexu Ha http://elibrary.ru
HanmonaneHas snexTponHast Onbnmoreka https://H36.pd/.
buosorus kierku. http://www.cellbiol.ru/.
Angiosperm Phylogeny Website. http://www.mobot.org/MOBOT/Research/APweb/
Animal Diversity Web http://animaldiversity.ummz.umich.edu/site/index.html
http://www.virologynotebook.co.uk/General/general_virology.htm General Virology.
http://www.marietta.edu/~mcshaffd/invert/. Invertebrate Zoology.
http://www.microbes.info/. Microbiology Information.
Wikipedia http://wikipedia.org
10 https://sbio.info (Bcst Ouomnorus. CoBpeMmeHHasi OMOJIOTHS, CTaThH, HOBOCTH, OMOJIMOTEKA).
11. http://window.edu.ru (ExmHoe OKHO aocTyma K 0Opa3oBaTelibHBIM pecypcam MHTepHeTa Mo
Ouosnorun).
12. http://window.edu.ru/catalog/resources/biologiya-test?p _nr=50. (Tect aas aOUTYPUEHTOB IO
BCEMY LIKOJIBHOMY KypCy OMOJIOTHN)
13. https://biology.ru/course/design/index.htm. (buosorus B OTkpeiToM Koyutemke. CailT COMEPIKUT
ANEKTPOHHBIN yueOHUK 1o Ouonoruu, Online Tectel). www. informika. ru (O7eKTpOHHBIH y4eOHUK,
OO0JIBILION CIIMCOK MHTEPHET-PECYPCOB).
14. (buonorus mis mkoJbHUKOB. KpaTkasi, KOMIAKTHAsI, HO JOCTATOYHO MOIpoOHass HHPOPMAIIHS TIO
paszzenam: «Ob6mas ouosorusy, «boTanukay, «30070THA, «Henosek»).
https://www.google.ru/search?client=opera&g=www.+bril2002.+narod.+ru&sourceid=opera&ie=UTF
-8&0e=UTF-8
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