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PabGouass mporpamma mucuuiuimHbl «buonorus» pa3paboTaHa Ha OCHOBE
TpeboBanmii denepanbHOro rocyaapcTBeHHOT0 obpaszoBarenbHoro crangapra (PI'OC)
cpennero obmiero obpazoBanus (COO) ot 17 mas 2012r. Ne413 DdepepanbHOTO
roCyJ1apCTBEHHOTO 00pa3o0BaTEIbHOTO cTaHJapTa (@10oC) CpeaHero
npodeccuonansaoro oopazoanusi CIIO mo crmenmansHocTu 20.02.01 ParmmonanbpHOE
WCITOJIb30BAHUE TIPUPOJOXO3SUCTBEHHBIX KOMIUIEKCOB 10 TIporpamMme  0a3oBOM
noarotoBku, ot 09.12.2016 Nel553 ¢ yderoM copep:kaHus NPUMEPHON IPOrpPaAMMBI,
pexoMeHoBaHHOM DeepabHBIM TOCYAAPCTBEHHBIM aBTOHOMHBIM YUPEXKICHUEM
«®DenepanbHBIi WHCTUTYT pa3BUTHS OOpa3OBaHUsS» JJsl peaqu3allid  OCHOBHOM
npodeccuonansHO 06pa3zoBaTenbHO mporpammbl CITO Ha 6a3e OCHOBHOTO OOIIETO
o0pa3oBaHuUs C IMOJYYCHUEM CPEIHEro 00IIero 00pa3oBaHuUs.

Opranmzanus-pa3padoTuyuK:  KOJUIEIK (denepanbHOrO  rOCYJapCTBEHHOI'O
OIO/IPKETHOTO 00pa30BaTENILHOTO YUPEKICHHE BBICIIEr0 oOpa3zoBaHus «/larecranckuii
rocygapctBeHHbI yHuBepcute (Komnemxka AI'Y).

Pa3pabdorumk:

Haxubamesa I'.M.- k.6.H., fgoueHT kadeapsl Ouosorun u OuopaszHooOpazus NUIYP
JATI'Y, npenonaBatens kadeapbl €CTECTBEHHOHAYYHBIX M TyMaHUTAPHBIX JTUCIMILIAH
Komnemxa JII'Y.

Paboyas nporpaMma JMCHMIUIMHEL ofo0OpeHa Ha 3aceJaHUM  Kadeapsl
€CTeCTBEHHOHAYYHBIX U T'yMaHUTapHEIX auciumnuH Komremka Y or 19 mapra
2021r. mpoTokos NeS.

3aB.kadepoii ecTeCTBEHHOHAYYHBIX
/L Al /
Llela

¥ TYMaHUTAPHBIX JUCIUIUIAH K.3.H.,JOLIEHT Myprunosa K.M-K.

PaGoyas nporpamMma JUCUMIUIMHBI COIJacoBaHa ¢ Yy4eOHO-METOIHYECKHM
ynpapieHueM 25 mapra 2021r.

Hauaneaux YMYV 1.6.1.,nipodeccop C}% “—Tacanramknesa A.I'.
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1. HOACHUTEJBbHAA 3AIINCKA

1.1. Ob6aacTh NpUMeHEeHHUs TPOrPAMMBbI Y4eOHOM TUCHUTIIHHBI

[Tporpamma o61meo0pazoBaTeIbHON yUeOHOM AUCHUIUTMHBI «BHoNOrusy nmpeaHasHaueHa ams
U3yd4eHUs OuoNoruu B MPO(ECcCCHOHAIBHBIX 00pa30BaTENbHBIX OpPraHU3alUAX, PEATH3YIOIMINUX
00pa3oBaTeNbHYI0 MPOTPaMMy CpeIHEero oomero obpa3oBaHUs B TpeAeiIax OCBOCHUS OCHOBHOM
npodeccuoHaibHON o0pazoBaTenbHOM nporpammbl CITO (OITOIT CITO) Ha 6a3e 0CHOBHOTO 0O0IIEro
00pa3oBaHus MPH NOArOTOBKE KBATM(PUIMPOBAHHBIX PA0OYMX, CIY)KAIIMX U CHEIUAINCTOB CPEIHETO
3BeHa. [IporpamMma paspaborana Ha ocHoBe TpeboBanuiit ®I'OC cpegnero oOmiero oOpazoBaHHs IO
cnenuanbHocT  20.02.01. PanumoHanbHOE HCIIOJIIB30BAHUE IPUPOJOXO3SIMCTBEHHBIX KOMILIEKCOB
MPEIbABISEMBIX K CTPYKTYPE, COACPKAHUIO U PE3yJIbTaTaM OCBOCHHS Y4eOHOM NMCIUTUIMHBI
«buonorus», B cOOTBETCTBUU ¢ PexoMeHAanusMH MO OpPraHU3alMM TOJYYEHHUS CpPEeTHEero OOIIero
o0Opa3oBaHusl B IpejaenaX OCBOCHHUS 00pa3oBaTeNbHBIX MPOrpaMM CpEeAHEro MpodeccHnoHaTbHOTO
oOpa3oBanusi Ha 0a3e OCHOBHOro oobmiero oOpasoBanusi ¢ yderoMm IIpumepHOil OCHOBHOM
o0pa3oBaTeNnbHOIl  MporpamMmbl  cpeiHero  obmiero  oOpa3oBaHuUs, OJOOpPEHHOW  pelleHUuEeM
denepanbHOr0 yu4eOHO-METOIUIECKOr0 OOBEAMHECHUS MO 00meMy 00pa3oBaHUIO (TIPOTOKOI OT 28
utons 2016 r. Ne 2/16-3).

1.2. Henu u 3aga4u y4eOHOH TUCHUILINHBI:

ConeprxaHre IporpaMMbl y9eOHOH TUCHMITIMHBI «BHONIOTHs», HApPaBICHO HA JTOCTHKCHHE
CIIEYIOIIUX IIeNIeH:

nosy4yenue GpyHIaMeHTAJbHBIX 3HAHUH 0 Ononornyecknx cucremax (Knerka, Opranuswm,
[Momymnsiust, Bua, Dxocuctema); HCTOPUU Pa3BUTHUSI COBPEMEHHBIX MPEICTAaBICHHM O KUBOM MpUPO/IE,
BBIJIAIOMIAXCSI OTKPBITHAX B OMOJIOTHYECKOW HAYKE; PO OMOJIOTMYECKOHM HAyKd B (POPMHPOBAHUHU
COBPEMEHHOM €CTeCTBEHHO-HAYYHOUM KapTUHBI MUPA; METO/IaX HAYYHOT'O MO3HAHUS;

OBJIa/IeHHe YMEHHMSAMH JIOTHYECKH MBICIUTH, 000CHOBBIBATH MECTO M POJIb OMOJIOTHYECKUX
3HaHUN B NPaKTHUECKOW NEATENbHOCTH JIOJEH, pa3BUTUU COBPEMEHHBIX TEXHOJIOTHH; ONpenensTh
KUBBIE OOBEKTHI B MPUPOE; NMPOBOANTH HAOIIOACHUS 332 HKOCHCTEMAMHU C IENbI0 WX OINUCAHUSA U
BBISIBJICHUSI €CTECTBEHHBIX M AaHTPOIIOT€HHBIX U3MEHEHUH; HaXOAUTh U aHAIM3UPOBATh MHPOPMAIIHIO O
JKMBBIX 00BEKTaX;

Pa3BUTHe MO3HABATEJIbHBIX HHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEMN
00yJaromuxcst B MpoIecce n3ydeHus: ONOIOTHYECKUX SBIICHHIA; BBITAIONIMXCS TIOCTHKEHNH OMOJIOTHH,
BOILIEAIIMX B OOIIEYETOBEUYECKYIO0 KYJIbTYPY; CIOXHBIX W THPOTUBOPEUMBBHIX IIyTeH pPa3BUTHA
COBPEMEHHBIX HAyYHBIX B3IVIAZOB, WJAEH, TEOPHH, KOHIEMIUH, THUIOoTe3 (0 CYIIHOCTH U
MIPOMCXOXKICHUH KU3HU, YEIOBEKA) B X0 paObOTHI C Pa3IMYHBIMUA UCTOYHUKAMHU UH(GOPMAITUH;

BOCIHMTAHHE YOS KICHHOCTH B HEOOXOIMMOCTHU MO3HAHMS KUBOM TIPUPOIBI, HEOOXOAUMOCTH
paLlMOHATIBHOTO  MPHPOJOIONIB30BaHMs, OEpeKHOro OTHOIIEHUS K HPUPOIHBIM pecypcam |
OKpY’Karomien cpene, COOCTBEHHOMY 3/I0pPOBBIO; YBaXKEHUSI K MHEHHIO OINMOHEHTA TPU O0CYXKICHUU
OHOJOTHYECKHUX TPOoOIEeM;

HCNOJIb30BAHHE NMPUOOPETEeHHbIX OMOJIOTHYEeCKMX 3HAHUH M YMeHMii B MOBCEJHEBHOMN
KM3HH JUII OIEHKW TIOCIIEACTBUH CBOEH NEeATENbHOCTH (M JAEATENBHOCTH JAPYIHX IIIOJEH) IO
OTHOIIEHHIO K OKpYKaloUled cpeae, 370POBBIO JPYIHX JOJe U COOCTBEHHOMY 3J0POBBIO;
000CcHOBaHHE W COONIOZCHUE Mep MpodHUIaKTHKH 3a00JIeBaHWM, OKa3aHWE TMEPBOW TOMOIMU TPU
TpaBMax, COOJIIO/IEHUE MTPABUJII TOBEICHUS B IPUPOJIE.

[Iporpamma ydeOHON AUCHUIUITMHBI «BHONIOTHS» SBISIETCS OCHOBOWM JUIsl  pa3pabOTKH
pabouux mporpamm, B KOTOPBIX IpodeccuoHaibHble 00pa3oBaTeilbHble OpraHU3aliy, peaTu3yromine
00pa3oBaTenbHYI0 IPOrpamMmy cpenHero obmiero odpaszoBanus B npesenax ocsoenust OIIOIT CITO na
06a3ze OCHOBHOrOo oOmiero oOpa3oBaHMs, YTOUHSIOT COAEpP)KaHHE Y4eOHOro Marepuana,
MOCIIEOBATENbHOCT, €r0 M3y4YeHHs, paclpeaeieHre Y4eOHbIX YacoB, TeMaTuky pedeparoB
(ToKIamoB), BHUIBI CAMOCTOSTEIBHBIX paOOT, YUYUTHIBAas CHEIMUPUKY MPOrpaMM TOJITOTOBKU
KBATM(ULUMPOBAHHBIX pabo4MX, CIYXKallUX U CIEUUATNCTOB CpPEIHEro 3BeHa, OCBaUBaeMOM
npodeccuu UM CIeNUaTbHOCTH.



2. OBIIIASI XAPAKTEPUCTHUKA YYEBHOM JUCIUILINHBI.

buomoruss — cucrema Hayk, HU3ydalolias BCE AacleKThl JXKU3HH, HA BCEX YPOBHAX
OpraHu3alUM )KMBOI'0, HAYMHASL C MOJIEKYJISIPHOTO M 3akaHuMBas OuochepHbiM. OObeKTaMU U3ydEeHUs
OMOJIOTHH SIBIISIIOTCS. JKUBBIE OPraHU3Mbl, X CTPOCHHE M KH3HEIEATeNbHOCTh, UX MHOrooOpasmue,
IIPOMCXOXKAECHUE, 3BONIOLMSA U paclpelielleHue >KUBBIX OpraHu3MoB Ha 3emue. O6mas Ouonorus
U3y4aeT 3aKOHbI UICTOPUYECKOTO U MHAWBUIYAILHOTO PA3BUTHUS OPraHU3MOB, OOIIME 3aKOHBI )KU3HU U
T€ OCOOEHHOCTH, KOTOpPbIE XapaKTEepHBI JJs BCEX BHJIOB JKMBBIX CYLIECTB Ha IUIAHETE, a TaKXKe UX
B3aMMOJICHICTBUE C OKpYXarolel cpenoil. buomorus, Ttakum o00pa3oMm, SBISETCS OJHON U3
OCHOBOIIOJIATAIOLIMX HAyK O JKWU3HHU, OBJIAJICHUE OHOJIOTMYECKUMHU 3HAHUSAMM — OJHUM W3
HEOOXO/IMMBIX yCIOBUHM COXpaHEHUs XKU3HU Ha TuiaHeTe. OCHOBY coJiepKaHUsl Y4€OHON JUCIUTUIUHBL
«buonorus» cocTaBIAIOT ClEAYIOLINE BEyIUe IIeH: OTIIMYUTEIbHbIC IPU3HAKHU XKUBOH IPUPO/BL, €€
YPOBHEBAsl OpraHM3aLUs U BONIONHA. B COOTBETCTBUM C HUMU BBIJCIICHBI COJCPKATEIbHbBIC JTUHHUH:
Ouosoruss Kak Hayka; OMOJIOTMYECKHE 3aKOHOMEPHOCTH; METO/bl HAy4YHOIO IIO3HAHUS; KIIETKA;
OpraHu3M; TOIYJSAIM;, BHI;, SKOcHCTeMBbl (B ToMm umcie Ouoctepa). Conepxanue ydeOHON
JUCLUIUIMHBl HAaIpaBI€HO Ha IMOATOTOBKY OOYyYaroIIMXCs K PELICHHI0 BaKHEHIIMX 3a]ad, CTOSIIUX
nepe] OMOJIOrMYecKoil HayKoi, — IO palMOHaIbHOMY MPUPOAOII0JIb30BAHNIO, OXPaHE OKpYXKarollen
Cpezbl U 310pOBbsI JIIOACH.

B npodeccuonanbHbIX 00pa3oBaTeNbHBIX OPraHU3ALUAX, PeaU3yIOIUX 00pa30BaTEbHYIO
nporpaMMmy cpeasero oouiero oopasosanus B npenenax ocBoeHus OITOII CITO na 6aze 0CHOBHOIO
obmiero oOpa3oBaHWs, WU3y4eHHUE Y4EOHOW MUCIUIUIMHBI «BHONOTHS» WMEET CBOM OCOOCHHOCTH B
3aBUCUMOCTH OT IpOoQHIIs NpodecCHOHATBLHOI0 00pa3oBaHusl, 0a3upyeTcss Ha 3HAHUAX 00yJaroIuxcs,
MOJTYYCHHBIX TIPU U3YYEHUU OMOJIOTHH, XUMUH, (pr3ukH, reorpadur B OCHOBHOM LIKOJIE.

IIpu ocBoennu mpodeccuit CIIO u cneumansHocTedt CIIO TexHuveckoro mpoduis
npodeccHoHaTLHOTO 00pa3oBanms Ouonorus u3ydaercs Ha 6azoBoM ypoBHe PI'OC cpemHero odmiero
oOpaszoBanusi, npu ocBoeHuu mnpodeccuit CIIO u cnenumansHocTeit CIIO ecTecTBEHHOHAaYyYHOI'O
npoduns npodeccHoHaIbHOrO 00pa3oBaHus OHOJOrUs u3ydaercss Oojee yriyOJeHHO, Kak
npodwibHas ydeOHas AMCHUIUIMHA, YYUTHIBAOLIas crenu(puKy OCBaUBaeMbIX Ipodeccuil uiu
CHeNHaTbHOCTEH. DTO BBIpAXKAETCS B COJEP)KAHUHM OOYYEHHS, KOJMYECTBE YaCOB, BBLICISEMBIX Ha
U3y4eHHE OTJEJIbHBIX TeM y4yeOHOM MUCHMIUIMHBL, TyOMHE UX OCBOEHHUS 00ydarolmuMmucs, o0beMe U
XapakTepe NPaKTUYECKUX 3aHATHUNA, TEMOHCTPALIHH,

IIpu ocBoenun mnpodeccuit CIIO u cneumansHocTedt CIIO TexHuueckoro mnpoduis
npoQeCCHOHAIBHOTO 00pa3oBaHus Ouosorus uydaercsa Ha 6azoBom ypoBae ®I'OC cpennero obmiero
oOpa3zoBanusi, npu ocBoeHun mnpogeccuit CIIO u cnenmansHocTet CIIO ecTecTBEHHO Hay4HOTO
npoduns npodeccHoHaIbHOrO 00pa3oBaHus OHOJOrUs U3ydaeTcss Oosee yrayOleHHO, Kak
npodwibHas ydyeOHass AWCLUILIMHA, YYUTHIBAIOIIAs CHEHM(HUKY OCBaMBaeMbIX mpodeccuil uim
CIIENUATLHOCTEN. DTO BBIpAXXAeTCs B COJEPKAaHWUU OOY4YEHUsS, KOJIMYECTBE YaCOB, BBIJCISEMBIX Ha
U3y4eHHE OTJECJBbHBIX TeM y4eOHOM TUCHMIIIMHBI, TTyOMHE UX OCBOEHHUS 00ydaromuMmucs, o0bemMe U
XapakTepe MpaKkTUYeCKUX 3aHATUH, JEMOHCTPALUN, BU/IaX BHEAYIUTOPHON CaMOCTOSTENIbHON pabOThI
cryaentoB u T. 1. Ilpu ocBoennn cnenuansHocTet CIIO  rymanuTapHOoro mpoduis
npodeccuoHanbHOro 00pa3oBaHus OMOJIOTHS U3y4aeTcsl B paMKax y4yeOHON AUCHIUTIITMHBI
«EcrecTBOo3HaHue» obOs3arenbHOM mpenmeTHol oOmactu «EctectBennble Haykn» PI'OC cpennero
o01m1ero o0pa3oBaHus.

IIpu  orbope conepkaHusi  y4yeOHOM  AUCHMIUIMHBI  «buoloTHsS»  UCHOJIb30BaH
KyJIBTYpOCOOOpa3HbIN MOJIXO0/], B COOTBETCTBHU C KOTOPBHIM 00yUaroIuecs JOKHBI YCBOUTh 3HAHUS U
yMeHMsI, HeoOXoaumble s (popmupoBaHUS OOIIEH KyJIbTYphl, ONpPEENSIONIed aJeKBaTHOE
MIOBEJICHUE 4YEJIOBEKa B OKPYKAIOLIEH cpene, BOCTpeOOBaHHbIE B JKU3HH M B IPAKTHYECKOU
NESITETbHOCTH.

Ocoboe BHUMaHUE YJENEHO YKOJIOTHYECKOMY O0pa30BaHUIO U BOCIIUTAHUIO OOYUYaIOIIMXCH,
(OpMHPOBAHUIO Yy HUX 3HAHUH O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHMHE MMpa, LIEHHOCTHBIX
OpHUEHTAIU, YTO CBUJCTEIHCTBYET O T'yMaHHU3AIMK OMOJIOTHYECKOTO 00pa30BaHMUA.

Conepxanre ydeOHON IUCHMIUIMHBI TMpEAycMaTpuBaeT (HOPMHUPOBAHHE Y OOYUYaIOITUXCS
oO0IIeHayYHBIX 3HaHUH, YMEHUH 1 HaBBIKOB, YHUBEPCAILHBIX CIIOCOOOB JEATEIBHOCTH M KIIFOYEBBIX



KOMHGTGHHHﬁ, BKJIIOUAOMUX YMCHHC CpaBHHUBATb 61/IOJ'IOI‘I/I‘-I€CKI/IC O6’beKTLI, AHAJIN3UPOBATD,
OILICHWBATh M 0000MIATH MOJyYCHHBIC CBEICHUS, YMETh HaXOIUTh M WCIOIH30BaTh WH(POPMAIHIO 3
pa3IMYHBIX HCTOYHHUKOB. B copepkaHuu y4eOHOW IMCUMIUIMHBI KYpCHBOM BBIIEIECH MaTepHall,
KOTOPBIH MPH U3YYECHUH OMOJIOTHH KOHTPOJIIO HE TIOJICHKHT.

Wzyuenne oOmieoOpa3oBaTebHON Y4eOHOW JUCHUILTUHBI «bUoOJOTHS» 3aBepiiaeTcs
MOJIBE/ICHUEM UTOTOB B popme audepeHIIMPOBaHHOTO 3a4eTa B paMKax MPOMEKYTOYHOI aTTecTalluu
ctyneHToB B nporuiecce ocBoeHus: OITOIT CITO ¢ monydenueM cpeaHero o01mero oopa3oBaHusl.

3. MECTO YYEBHOM JUCOUIIJIMHBI B YYEFHOM IIJIAHE

VYuebnas mucuuiuimHa «buonorus» sBiseTcss y4eOHBIM TPEAMETOM 10 BBIOOPY U3
o0s13aTenbHOM npeameTHol obactu «EcrectBeHHbie Haykn» PI'OC cpemnero odmiero oopa3oBaHusl.
B mpodeccroHanpHBIX  00pa3oBAaTENbHBIX  OpPraHM3ALMAX, PEATM3YIOUIMX  00pa3oBaTEIbHYIO
nmporpammy cpeanero oobmiero oopasoBanus B npezaenax ocBoeHus OIIOIT CITO na 6a3e 0CHOBHOTO
oOmiero oOpa3zoBanus, yueOHast AUCUUIUIMHA «BHONIOTHs n3ydaeTcst B 001meo0pa3oBaTeIbHOM IHKIIE
yuebHoro mnana OIIOIT CIIO na 6a3e ocHOBHOro oOmIero oOpa3oBaHHs C MOTYyYEHHEM CPETHETO
obmero oo6paszosanus (IIIIKPC, IIICC3). B yuebnpix mmanax [TIIKPC, IIICC3 mecto yueOHOIM

JucHUIuinHbel «buonorus» — B cocTaBe 00IIe00pa30BaTEIbHBIX yYEOHBIX NUCHUIUIMH IO BHIOOpY,
dbopmupyeMbIX U3 00s13aTeabHBIX TpeaMeTHbIX obsacteld GI'OC cpennero obmero odpasoBaHus, s
npodeccuit CIIO o CIIELIMaJIbHOCTHU 20.02.01. Panmonansaoe HUCIOJIL30BaHHE

IPUPOI0X 03I CTBEHHBIX KOMILIEKCOB

PE3YJbTATHI OCBOEHUA YYEFHOM JUCITATLTAHBI

OcBoenne conepxkaHusi yu4eOHON IuCHMILIMHBI «buojorus» obecrneduBaeT JOCTHKEHHE
CTYJEHTaMH CJIEIYIOUINX PE3YJIbTaTOB:

* JIUYHOCHIHBIX:

—— c(OpMHpPOBAHHOCTh YYBCTBA TOPAOCTH M YBAXKEHUS K HCTOPUU M JIOCTHIKEHUSIM
OTEYECTBEHHON OMOJIOTMUECKOW HAyKH; MPEJCTABICHUS O LEJIOCTHON eCTeCTBEHHO-HAyYHON KapTUHE
MUDA;

—— IIOHMMaHUE B3aMMOCBS3M M B3aUMO3aBHUCHUMOCTH E€CTECTBEHHBIX HAayK, MX BIIMSIHMS Ha
OKPYXaIoIIyl0 Cpeay, AKOHOMUYECKYI0, TEXHOJOTHYECKYI0, COLHUAIbHYI0O M 3TUYECKYIO c(epsl
JESATEIIBHOCTH YEJIOBEKA,

—— CIOCOOHOCTh MCIIOJb30BaTh 3HAHHUSA O COBPEMEHHOW €CTECTBEHHO-HAyYyHOW KapTHHE
MHpa B 00pa3zoBaTeabHON U MPOPECCHOHATBLHOMN 1eATEIbHOCTH; BO3MOKHOCTH

MH(}OPMaLIMOHHOMN Cpe/ibl Ui 00eciedeH s MPOTYKTUBHOIO caMo00pa30oBaHMs;

—— BJaJIeHHE KYJIbTYpOH MBIIUIEHHs, COCOOHOCTh K OOOOIEHHIO, aHAIN3Y, BOCIPUSITHIO
nH(popMalu B 001aCTH €CTECTBEHHBIX HayK, IOCTAHOBKE 1IEJIU U BBIOOPY

nyTeil ee 1oCTHXEeHUs B IpodeccnoHaIbHOH chepe;

—— CIOCOOHOCTh PYKOBOJICTBOBAThCSI B CBOEH JESATENILHOCTH COBPEMEHHBIMHM MPHUHIIUIIAMU
TOJISPAaHTHOCTH, JUAJIOTa U COTPYAHUYECTBA; TOTOBHOCTh K B3aMMOJAEUCTBHUIO C KOJUIETaMH, paboTe B
KOJJIEKTHBE;

—— TOTOBHOCTb HCHOJb30BaTh OCHOBHBIE METOJbI 3alIUTHl OT BO3MOXHBIX IOCIEICTBUMN
aBapui, KaTacTpod, CTUXUHHBIX OE/ICTBUIA;

—— oOnagaHue HaBbIKaMH 0€30mMacHOW pabdOTHl BO BpPEMsl MPOEKTHO-UCCIIEIOBATEILCKOW H
HKCIIEPUMEHTAIBHOM JeSTeNbHOCTH, IPU UCIIOIB30BAHUH JIAOOPATOPHOTO 000PY/I0BAHUS;

—— CHOCOOHOCTH HCIIOJIb30BAaTh TNPUOOPETEHHbIE 3HAHWA M YMEHUS B MPaKTHYECKOU
JeSITeIbHOCTH ¥ MTOBCETHEBHOM KHU3HU JJIsi COOIOACHUST Mep NPOPUIAKTUKY OTPABJICHUH, BUPYCHBIX
U Jpyrux 3a0oJieBaHUN, CTPECCOB, BPEAHBIX NPUBBIYEK (KypeHUs, ajKOroyiu3Ma, HapKOMaHHH);
IIPaBWJI IOBE/ICHUS B IPUPOJIHOM CpEE;

—— TOTOBHOCTh K OKa3aHHMIO MEpBOH MOMOIIM MpH TpaBMax, MPOCTYIHBIX U JPYrux
3a00JIeBaHUAX, OTPABJICHUSIX MUILEBBIMU IPOTYKTAMU;

* MemanpeomMemHuulx:

—— OCO3HaHHWE COIMAJbHONW 3HAYMMOCTU CBOEH Mpodeccun/cnenuaibHOCTH, O0IagaHue
MOTHUBAIMEN K OCYIIECTBIEHUIO NMPO(ECCHOHANBHOM NeATETbHOCTH;

—— MOBBIIIEHUE UHTEIJICKTYAIBHOTO YPOBHS B IIpOIecce U3yYSHHs OMOIOTMYECKIX
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SIBIICHUW; BBIJAIONINXCS JIOCTIDKEHUH OWOJIOTHMH, BOMICANINX B OOIIEYETOBEUYECKYIO
KYJbTYpY; CIOXHBIX U MPOTUBOPEUYUBBIX IYTEH Pa3BUTHS COBPEMEHHBIX HAy4YHBIX B3IUIS0B, UJEH,
TEOpUH, KOHIENINH, TUIIOTe3 (0 CYITHOCTH M MPOMCXOKJICHUU KU3HHU, YEIIOBEKa) B XOZAE PalbOTHI C
pa3IMYHBIMU UCTOYHUKAMU HH(OPMALINU;

—— CHOCOOHOCTh OpPraHU30BBIBATH COTPYAHHUYECTBO E€IMHOMBIIUICHHUKOB, B TOM YHUCIE C
MCIIOJIb30BAaHUEM COBPEMEHHBIX HHPOPMAIIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHUI;

—— CIIOCOOHOCTh MOHUMATh MPUHIUIIBI YCTOMUYUBOCTU U MPOJYKTUBHOCTH KUBOM MPUPOJIBI,
MyTU €€ U3MEHEHHUsI MO/ BIUSHUEM aHTPOIOT€HHBIX (PaKTOPOB, CIIOCOOHOCTh K CUCTEMHOMY aHAJIU3Y
IO0ABHBIX YKOJIOTHYECKUX MPOOIIEM, BOIPOCOB COCTOSHUS OKPYXKAIOIICH CPebl U PAIIHOHATBHOTO
MCII0JIb30BaHUs IPUPOJIHBIX PECYPCOB;

—— YyMEHHE OOOCHOBBIBATH MECTO M pOJIb OWOJIOTMYECKUX 3HAHUH B TPAKTHUECKOUN
JEeSTENIbHOCTH JIIO/IeH, Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHIA; OMPENesITh )KUBbIe OOBEKTHI B IPUPOJIE;
MPOBOANTH HAOIOJCHHS 32 SKOCHCTEMAaMH C IIEJIbI0 MX ONWCAHUS U BBIABICHUS €CTECTBEHHBIX U
AHTPONOTEHHBIX U3MEHEHHI; HAXOIUTh U aHATU3UPOBATh UHPOPMAIUIO O KUBBIX 00BEKTaX;

—— CIOCOOHOCTh MPUMEHSATh OHOJOTMYECKHE M OSKOJOTMYECKHe 3HAHHUS /s aHaiusa
MPUKJIAIHBIX TPOOJIEM X03iCTBEHHOM 1eATeIbHOCTH;

—— CHOCOOHOCTh K CaMOCTOSTEIBPHOMY TIPOBEICHHUIO HCCIICIOBAaHUM, ITOCTAaHOBKE
€CTECTBEHHO-HAYYHOT'O SKCIIEPUMEHTA, UCIIOJIb30BaHUIO0 HH(DPOPMAIIMOHHBIX TEXHOJIOTUHN I PEIICHUS
Hay4HBIX U MPOo(hecCUOHATBHBIX 3a/1a4;

—— CHOCOOHOCTh K OIIEHKE JTHYECKUX AaCIEeKTOB HEKOTOPBIX HCCIENIOBAaHUN B 00JIacTH
OMOTEXHOJIOTHH (KJIOHUPOBAHUE, UCKYCCTBEHHOE OTUIOJJOTBOPEHUE);

* NPEOMEMHBIX .

—— c(OPMUPOBAHHOCTH NPEJCTABICHUN O POJIU U MECTE OMOJIOTHU B COBPEMEHHON HAyYHOM
KapTUHE MHUpa; MOHMMaHUWE poJM OuoJNIoTMH B (HOPMHUPOBAHHHM Kpyro3opa U (YHKIHMOHATHHOU
TPaMOTHOCTH ISl pEUICHUs TPAKTUUECKHUX 3a/1a4;

—— BJIQJICHHE OCHOBOINOJIAralOlMMHU MOHATUAMU U MPEACTaBICHUSMU O KUBOU MPUPOJIE, €€
YPOBHEBOW OpraHM3alliyd U JBOJIIOIMH; YBEPEHHOE MOJIb30BAaHUE OMOJOTHYECKON TEPMHHOJOTHEH U
CHUMBOJIUKOM;

——  BIIQJICHWE OCHOBHBIMH  METOJlaMH  HAYyYHOTO  T[O3HAHUS,  HCIOJIb3YEeMbIMU
MpPUOMOIIOTUYECKUX HCCIEAOBAHUAX JKHUBBIX OOBEKTOB U HKOCHUCTEM: OIMHUCAHHEM, H3MEpEHUEM,
MIPOBEICHUEM HAOJIIOICHNI; BBISIBJICHUE U OLIEHKA aHTPOMOTCHHBIXM3MEHEHHUI B IIPUPO/IE;

— c(OpMHUPOBAHHOCTh YMEHUN OOBSICHATH PE3yabTaThl OMOJOTMUYECKUX SKCIIEPUMEHTOB,
pemaTh 3JIeMEeHTapHbIe OMOJIOTUYECKHE 3a1a4H;

— chOpPMHUPOBAHHOCTh COOCTBEHHOW TO3HMIMH TIO OTHOWIEHUIO K OHOJOTHYEeCKON
uH(OpMaIn, OJIy4aeMOU U3 Pa3HbIX UCTOYHUKOB, TJIOOABHBIM SKOJIOTUYECKUMIIPOOIeMaM U Iy TsIM
UX pELIEHUS.

5. COJJEP)KAHUE YYEBHOM JUCIUIIJIAHBI

BBenenue

OObeKkT u3yueHus: OMONOTUM — JKMBas Mpupona. lIpU3HAKU KUBBIX OPraHU3MOB U HUX
MHOTO00pa3ue. YpoBHEBas OpPTaHHU3aIUs KUBOW MPHUPOILI U ABOIONHUA. METONbI MO3HAHUS KUBOM
npupozsl. O0mue 3aKkoHOMEpHOCTH Ouosioruu. Pons Ouonormu B (GOPMHPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA W MPAKTHUUECKOW NEATCTLHOCTH JIOeH. 3HaueHue OWOIOTHH
IIpY OCBOCHMHU Mpodeccuii  cnenuaibHOCTe! CpeAHero NpoQecCnoHaIbHOro 00pa3oBaHusl.

Hemoncmpayuu

buonornueckre CUCTEMBI Pa3HOTO YPOBHS: KIIETKA, OPraHU3M, NOMYJSALHUs, 3KOCHCTEMA,
6uocdepa. LlapcTBa xuBOIl IPUPOIBL.

PA3JEJI 1. YYEHHUE O KJIETKE

Tema 1.1. Xumuyeckasi opranusanus KjaeTku. Kiietka — sneMeHTapHast )KuBasi CUCTEMA U
OCHOBHasl CTPYKTYpHO-(YHKIIMOHAJbHAsl €IWHHUIA BCEX MHUBBIX OpPraHu3MoB. Kpamkas ucmopus
U3y4eHus K1emxu.



Xumuueckasi opraHuzanus kiaeTku. OpraHn4ecKue M HEOPraHMYEeCKUE BEIIeCTBA KIETKU U
KUBBIX OPTaHU3MOB. benkH, yriaeBoasl, TUIUAbI, HYKIEMHOBBIE KMUCIOTHI U UX POJIb B KIIETKE.

Tema 1.2. Ctpoenne u GpyHKUMH KJIETKHU. [[pokapuoTHiecKkue U 3yKapuOTUUECKUE KIIETKH.
Bupychl kak HekierouyHas (opma XKH3HM UM MX 3HaueHHe. boppba ¢ BUpYCHBIMH 3a00JI€BaHUSIMU
(CITN A u ap.) lurorurazma u kinetouHas MmemOpaHa. OpraHOUIbI KIETKH.

Tema 1.3. O0MeH BemecTB W NpeBpalleHHe JHepruMm B KJjerke. [lmactuueckuit u
sHepretrueckuii ooOMeH. Ctpoenme u (ynkuuum xpomocom. JIHK — Hocutens HacneacTBEeHHOMN
uHpopmanuu. Permukanms JIHK. I'en. ['enetnaeckuit koa. buocunres 6enka.

Tema 1.4. ’KusHeHHbIH HUKJI KIeTkH. KieTkn m ux pasHooOpazne B MHOTOKJIETOYHOM
opranusme. Jughghepenyuposka xnemok. KnetouHas Teopus CTpPOEHHUS OpPraHU3MOB. MHuTO3.
[MuTokuHes.

Hemoncmpayuu

Crtpoenue u ctpykrypa 6enka. Ctpoenne mosekyn JJHK u PHK. Permukarus JIHK. Cxemsr
PHEpreTHYecKoro ooMeHa u omocuHTe3a Oenka. CTpoeHHe KIETOK MPOKAPUOT U YKAPUOT, CTPOCHUE U
MHOT000pa3ue KIETOK pacTeHud u KHUBOTHbIX. CTpoeHue Bupyca. Dotorpaduu cXemM CTPOCHHUS
xpomocoM. Cxema CTpoeHus reHa. MuTos.

Ilpakmuueckue 3anamus

Habmroienue Ki1eTok pacTeHU U )KUBOTHBIX O] MUKPOCKOIIOM Ha TOTOBBIX MHKPO-

npenaparax, ux OrnvucaHue.

[IpuroroBneHue 1 ONUCAHNE MUKPOIIPENIAPATOB KIETOK PACTEHHUIA.

CpaBHEHHE CTPOEHUS KJIETOK PACTEHUN U KUBOTHBIX 110 TOTOBBIM MHUKpOIIpENiapaTam.

PA3JIEJI 2. OPTAHU3M. PABMHOXEHUE U UHAUBUAYAJBHOE PA3BUTUE

OPI'AHU3MOB
Tema 2.1. Pa3mHoxkenue opraHusmoB. OpranusMm — eauHOe Ienoe. MHorooopasue
OpraHu3MoB. Pa3MHOXeHHME — BakHEillllee CBOICTBO XKUBBIX opraHu3moB. [lomoBoe u Oecmonoe

pasMHOxkeHue. Melio3. OOpa3oBaHME NOJIOBBIX KIETOK U OILIOJOTBOPEHHE.

Tema 2.2. UnauBuayaibHOe pa3BUTHE OPraHu3Ma. DMOPHOHAIBHBIA 3Tall OHTOTEHE3a.
OcHOBHBIE CTaaAuu SMOPUOHANBHOrO pa3BuTus. Opeanocenes. Ilocmambpuonanvrnoe pazeumue.
CXoacTBO 3apojibplllie MpeAcTaBuUTeNel pa3HbIX TPYHI MO3BOHOUHBIX KAaK CBUJAETENBCTBO MX
ABOJIFOIIMOHHOTO poicTBa. [IpHunHbI HAPYIIEHNH B pa3BUTHH OPTaHU3MOB.

Tema 2.3. WnauBuUAyadbHOEe pa3BUTHe 4YesdoBeKa. PenpoayKTHUBHOE 370pOBbE.
[TocnencTBust BIMSHUS aIKOTOJSl, HHUKOTHHA, HAPKOTUYECKUX BEIIECTB, 3arps3HEHUs Cpelbl Ha
pa3BUTHE YEJIOBEKA.

Jlemoncmpayuu Muoroobpasue opranu3smoB. OOMEH BEIECTB U MPEBpAIlEHNUE SHEPIUU B
kierke. Porocunres. Jlenenue kiaetku. Mutos. becnonoe pazmHoxeHue opranu3moB. OOpa3oBaHue
MOJIOBBIX KJETOK. Meio3. OmnonorBopeHne y pacteHuil. MHauBHIyallbHOE pa3BUTHE OpPraHU3MA.
Turmbl MOCTSMOPUOHAIBHOTO Pa3BUTHS KUBOTHBIX.

Ilpakmuueckoe 3anamus

BrlsiBiieHMe U onMicaHuE MPU3HAKOB CXOJICTBA 3apOJIBIIIECH YeloBeKa U IPYTUX MO3BOHOYHBIX
KaK JJ0Ka3aTeIbCTBO UX IBOJIFOLIMOHHOTO POJCTBA.

PA3JIEJI 3. OCHOBBI TEHETUKH U CEJIEKIIUN

Tema 3.1. OCHOBBI YU€HHUSI 0 HACJIEACTBEHHOCTH M M3MEHYUBOCTH. [ eHeTHKa — Hayka o
3aKOHOMEPHOCTAX  HACJICACTBEHHOCTHM W W3MEHYMBOCTM  opraHusmoB. [. Menpens —
OCHOBOIIOJIO)KHUK T'€HETUKH. |'€HeTHyeckass TEpPMHUHOJIOTMS W CHMBOJIMKA. 3aKOHBl T'€HETHKH,
ycraHoBleHHbIe I'. Menaenem. MoHOrHOpuHOE U JUTHOPUIHOECKPEIINBAaHNE XPOMOCOMHAs TEOPHSI
HACJIEICTBEHHOCTH. B3aumooeiicmsue 2enos. I'enetnka nona. Cyennennoe ¢ noaom HAcieoo8anue.
3HaYeHre TeHEeTUKH JJIs CeNIEKIMU U MeIuIHbl. HacnencTBenHble 00/I€3HU YeTI0BEKa, X MPUYUHBI U
poQUITaKTHKA.

Tema 3.2. 3axkoHOMepHOCTHM H3MeHUYMBOCTH. HacnencTBeHHas, WiM T'e€HOTUIHYECKas,
U3MEHYMBOCTb. MoandUKalmoHHas, UM HEHACIEICTBEHHAsA, H3MEHUMBOCTD. [ eHeTHKa JenoBekKa.



I'eHeTuka n MmeauuMHA. MaTepuabHbIE OCHOBBI HACJIECTBEHHOCTH U U3MEHUNBOCTH. ['eHeTHKa U
ABOJIIOIIMOHHAS TeOopHsl. ['eHeTHKa MOMyJIsLHiA.

Tema 3.3. OcHOBBI ceJIEKIIMM PACTeHHUIl, ’)KUBOTHBIX  MUKPOOPraHuU3MoOB. [ eHeTnKa —
TEOpeTUYeCcKass OCHOBa ceyleKiMu. OpoMallHMBaHWE >KMBOTHBIX M BBIPAIMBAHUE KYJIbTYPHBIX
pacTeHHii — HauyalbHbIe 3Tamnbl cenekuud. Yuenue H. M. BaBunmoBa o meHTpax MHOroo0Opasus u
IPOMCXOXKAECHUS KYIbTypHBIX pacTeHHH. OCHOBHbIE METOABI CEJNEKUMU: TuOpuan3auus u
UCKYCCTBEHHBIH 0TOOp. OCHOBHBIE ITOCTMIKEHUS COBPEMEHHOM CEJIEKIMU KYJIbTYPHBIX pPACTCHHUH,
JOMAIIHUX JKUBOTHBIX M MHMKPOOPraHM3MOB. DBHOTEXHOJOrHs, €€ NOCTHKEHHS U IIEPCHEKTHBbI
pa3BUTUA. ODmuyeckue acnekmvl HEKOMOpulX Oocmudicenuli 6 oOuomexnonocuu. Kuonupoeanue
orcusommuvix (NpobemMbl KIOHUPOBAHUS 4EL0BEKA).

Hemoncmpayuu

MoHorubpuaHoe U AUTHOPUIHOE CKPEIIBAHUE.

ITepexpect XpoMOCOM.

CuenneHHoe Hacle0BaHUE.

Myranuu.

[{eHTpbl MHOrO00pa3us U IPOUCXOXKIEHUS KyJIbTYPHBIX PACTEHUHN U IOMAILIHUX KUBOTHBIX.

['ubpuauzamnms.

HckyccTBeHHBIN 0TOOP.

HacnencrBenHble 001€3HU YeIOBEKa.

BnusiHue ankoronu3Ma, HApPKOMaHUU, KypeHHs Ha HAaCJI€ICTBEHHOCTb.

Ilpakmuueckue 3anamus

CocraBieHne NpOCTEHIINX CXeM MOHOTMOPUIHOTO U TUTHOPUAHOTOCKpeMBaHus. Pemenue
FEHETUYECKUX 3aj1ady. AHanu3 (QEHOTUIIMYECKOW HM3MEHYMBOCTU. BBbIsBI€HHE MyTareHoB B
OKpYXKaroIllel Cpelle U KOCBEHHAs OLIEHKA BO3MOKHOT'O X BIUSHUS HA OPraHU3M.

PAJZIEJI 4. TIPOUCXOKJAEHUE U PASBBUTHUE )KU3HU HA
3EMJIE.DBOJIIOLHIMOHHOE YYEHHUE

Tema 4.1. IlpoucxoxaeHne ¥ Ha4YaJbHbIC TANbI PA3BUTHA KU3HH HA 3emue. [ unoressl
IPOUCXOXKACHUS JKU3HU. VI3yuyeHWe OCHOBHBIX 3aKOHOMEPHOCTEH BO3HUKHOBEHMS, Pa3BUTHS U
CYLIECTBOBAHMs >KM3HM Ha 3eMye. YCIOKHEHUE >KMBBIX OPIaHH3MOB B IIPOLECCE DBOJIIOLUU.
MHuoroo0pasue )KUBOro Mupa Ha 3eMJie U COBPEMEHHAas €ro OpraHu3alusl.

Tema 4.2. UcTopusi pa3BUTHS 3BOJIOUNOHHBIX uaeil. 3Hauenue padort K. Jlunues, XK. b.
JlamapkaB pa3BUTUHM 3BOJIIOIMOHHBIX HJed B Ouojoruu. IBomronuoHHoe yueHue Y. JlapBuHa.
EcrectBenHbIit 0T60p. Posib 3BOIIOIMOHHOTO yueHUs B (JOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4YHON KapTHUHBI MUDA.

Tema 4.3. Muxkposspoawonuss U1 MakpodBoawouus. KoHuenuus Buaa, €ro KpUTEpUU.
[Tomynsinust —CTPyKTypHash €AMHMLIA BHUJA M D3BOJIOUUHU. JIBWXKyIIME CHJIBI  SBOJIOLUU.
Cunrernueckass Teopuss HBoMOIMH. MukposBomtonus. COBpEMEHHBIE  IPENCTaBICHHUS O
Bugoo6pazoBanun(C. C. Yersepuxos, M. W.llImanerayzen). Makpossomtonus. [loka3aTenbcTBa
sBomonun. Coxpanenue OUONO2UNECKO20 MHO2000pa3us KAK OCHO8A ycmouuusocmu ouocgepvl u
npoepeccusnozo ee pazeumus. IlpuunHbl BbIMUpaHUS BUIOB. (OCHOBHBIE HampaBICHUSD
BOJIIOLIMOHHOTO TIporpecca. bruonornyeckuii mporpecc 1 OMOJIOrHUECKU perpecc.

Hemoncmpayuu

Kpurepun Buja.

CrpyKTypa nonmymsuuu.

AnantuBHbIe 0COOEHHOCTH OPraHU3MOB, UX OTHOCHTEJIBHBII XapakTep.

OBOJIIOLMOHHOE IPEBO PACTUTEIHLHOTO MUPA.

OBOJIIOLIMOHHOE JPEBO JKUBOTHOT'O MUPA.

[TpencraBuTenu peaKUX U UCUYE3AIOIIUX BUJIOB PACTCHUN U )KUBOTHBIX.

Ilpakmuueckue 3anamusn

Omnucanne oco0elt 0JHOTO BHIa TI0 MOP(OIOTHIECKOMY KPUTEPHIO.



[TpucnocobiaeHne opraHu3MoB K pa3HbIM cpeiaM OOMTaHus (BOAHOM, HA3€MHO-BO3/IYILIHOM,
MOYBEHHOH ). AHAJIM3 1 OI[CHKA PAa3IMYHBIX TUIIOTE3 IPOHCXOXKICHUS JKU3HH.

PA3JEJL 5. IPOUCXOXKIEHUE YEJIOBEKA

Tema 5.1. AmnTpomorene3. Opomouuss npumaTtoB. COBpEMEHHBIE THUIIOTE€3bI O
MIPOUCXOKICHUH 4YesloBeKa. Joka3aTenbcTBa pPOACTBA YEIOBEKAa C MIICKOMHUTAIOUIMMHU >KUBOTHBIMHU.
OTanbl HBOJIIOLUN YEJIOBEKA.

Tema 5.2. YUenoBeueckue pacbl. POACTBO U €IMHCTBO MPOUCXOKICHUS UETIOBEYECKUX Pac.
Kpuruka pacuszma.

Hemoncmpayuu

YepThl CXOACTBA U PA3INYNS YETOBEKA U KUBOTHBIX.

UepTbl CXO/ICTBA YEJIOBEKA U TPUMATOB.

[IpoucxoxaeHue yeaoBekKa.

Yenoseueckue pacsl.

Ilpakmuueckoe 3anamue

AHau3 ¥ OLEHKA Pa3JIMYHbIX TUIIOTE3 O MPOUCXOKIACHUHN YEIIOBEKA.

PA3JIEJ 6. OCHOBBI OKOJIOI'MM

Tema 6.1. JDkoJiorusi — HayKa 0 B3aHMOOTHOLICHHUSIX OPraHM3MOB MEXKIYy Cc000H M
OKpyXKawlleid cpenoii. Dxoimorndeckue (aKTOpPhl, WX 3HAUCHUE B OJKU3HH OpPraHU3MOB.
DKonoruvyecknue cCUCTeMbl. BumoBas u mpocTpaHCTBEHHAsl CTPYKTypa SKOcHUCTeM. lluiieBbie CBs3H,
KpYroBOpOT BELIECTB U IPEBpAICHUE PHEPIUU B 3KOocHcTeMax. MeXBH/I0BbIE B3aMMOOTHOIIEHUS B
9KOCUCTEME: KOHKYPEHIIUs, CUMONO03, XUIIHUYECTBO, MApa3uTU3M. [Ipuuunsl ycmouuusocmu u cmeHbvl
akocucmem. Cykyeccuu. VICKyCCTBEHHBIE COOOIIECTBA — arpO3KOCUCTEMBI U YPOOIKOCUCTEMBI.

Tema 6.2. buocdepa — riodanbHas 3xocucrema. Yuenue B. U. Bepnanckoro o
o6uocdepe. Ponb

KMBBIX OpPraHu3MoB B Ouocdepe. buomacca. KpyroBopor BakHEHIINX OHOTEHHBIX
AJIEMEHTOB (Ha MpUMeEpE YIiiepoja, a3oTa u Jp.) B Ouocdepe.

Tema 6.3. Buocepa u 4venoBek. M3menenus B 6uocdepe. IlocnencTeus nesTenbHOCTH
YeJI0BEKa B OKpYyXKaroulen cpene. Bo3aencTBue npou3BOJCTBEHHON IESITEILHOCTA HA OKPYKAOUIYIO
cpeay B obnactu cBoeil Oyaymel mpodeccun. Iobanvhbie sKon02UUECKUE NPOOAEMb U NYMU UX
peutenus. DKOJOTUS KaK TEOpeTHYecKass OCHOBA PallMOHAIbHOIO MPUPOJONOIb30BAHUS M OXpaHbl
npuponasl. Hoocdepa. IlpaBuna moBedeHus mofeil B OKpysKaroleil mpupogHoii cpene. bepexHoe
OTHOLIEHHE K OMOJIOTUYECKUM 00bEKTaM (PACTEHUSM U )KMBOTHBIM U UX COOOIIECTBaM) M UX OXpPaHa.

JleMoHCTpanun

Okonoruyeckue (HakTopbl U UX BIMSHUE HA OPTaHU3MBI.

MeXBH10BbIE OTHOLIEHUS: KOHKYPEHIIUS, CHMONO03, XUIIIHUYECTBO, TApa3UTU3M.

SIpycHOCTH PaCcTUTEIHHOIO COOOIIECTBA.

[InmeBsle 11end U ceTH B OMOIIEHO3E.

OKOJIOTNYeCKUE MUPAMUJIBI.

Cxema 3KOCHCTEMBI.

KpyroBopot BeHeCTB U NPEBPALLIEHUE SHEPTUU B IKOCUCTEME.

buocdepa.

Kpyrosoport yriepoza (a3ora u 1ip.) B 6uocgepe.

Cxema arpo3KOoCUCTEMBI.

Oco60 oxpaHsiemble IPUPOIHBIE TeppuTopun Poccun.

Ilpakmuueckue 3anamus

Onucanue aHTPONOTEHHBIX M3MEHEHHMH B €CTECTBEHHBIX MPUPOIHBIX JaHAmAadTax cBOEH
MecTHOCTU. CpaBHUTENBHOE ONIMCAHUE OHON U3 €CTECTBEHHBIX MPUPOJHBIX CUCTEM (HampuMmep, jeca)
U KaKoW-HHOYJb arpodKOCHCTeMbl (Hampumep, MIeHuIHoro mods).Cocmasnenue cxem nepeoayu
sewecms u IHepeUul no Yensam nUmanus 8 NPUPOOHOU IKOCUCmeMe U 8 A2POYEHO3e.

OmnucaHne ¥ TPAKTUYECKOE CO3JaHUE HCKYCCTBEHHOW AKOCHCTEMBI (TIPECHOBOIHBIN
akBapuyM). Perienne skosornueckux 3aaad.
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7. BUOHUKA

Tema 7.1. buoHMKa Kak OJAHO U3 HaNpaBJIeHUMH OHOMOTMH M KHOCPHETHKH.
Paccmotpenue 6uonukoit ocooeHnocteit Mopho-hu3nonoruueckoil OpraHu3aliy KUBbIX OPraHU3MOB
U MX UCHOJIb30BaHUS JUIsl CO3JaHUSI COBEPILIEHHBIX TEXHUYECKUX CUCTEM M YCTPOMICTB 110 aHAJIOTUU C
JKUBBIMH CUCTEMaMHU. [IpuHyunvl u npumepuvl UCNOIb308AHUSL 8 XO3AUCNEEHHOU 0esmeNbHOCU H00ell
MOPDO-PYHKYUOHATLHBIX Yepm OpeaHU3ayUY PACEHUU U HCUBOMHBIX.

JdemoHcTpauMu

Mogenu ckiiaquaToil CTpyKTYpbl, HCIIOIb3YEMOM B CTPOUTEILCTBE.

TpyOuaTbie CTPYKTYpBI B )KUBOM IPUPOJIE U TEXHUKE.

AdpoauHaMHYecKHUe U TUIPOJUHAMHYECKHE YCTPOMCTBA B dKUBOM MPUPOE U TEXHHUKE.

IJKCKypCcHH

Mmnozcoobpa3zue 6udos.

Cesonnvle (8ecennue, ocennue) usmeHeHus: 6 npupooe.

MHnozoobpazue copmog KyIbmypHuIX pacmeHull U nopood OOMAULHUX HCUBOMHBIX, MEMOObl UX
6b16€0€HUs] (cenexyuonnas cmanyusi, njiemenHas gepma, CeNbCKOXO3ANUCMBEHHAS
sbicmaska). Ecmecmeennule u uckyccmeenmble 3K0CUCMEMbl C80€20 PAlIOHA.

Ipumepnvie memol peghepamos (00Kk1A008), UHOUBUOYATLHBIX NPOEKNOE

* Knerounas teopusi CTpoeHusI Opranu3MoB. McTopus 1 COBpeMEHHOE COCTOSIHUE.

* HacnienctBennas nadopmaryst u nepeaaya ee u3 moKOJICHHs B TOKOJICHHUE.

* JIpamaTtuyeckue CTpaHUIbl B UCTOPUU PA3BUTHS T€HETHKH.

* Ycnexu COBpeMEHHON T€HETUKY B MEAUIIMHE U 3PaBOOXPAHEHHH.

* Mctopust pa3BuTHs 3BOTOIMOHHBIX uaeHn 1o Y./ lapBuna.

* «Cucrema npupoasi» K.JIuHHes 1 ee 3HaueHUE /Ui pa3BUTUS OMOJIOTUY.

» CoBpeMeHHBIE MTPEJICTABICHHS O MEXaHU3MAaX M 3aKOHOMEPHOCTSX SBOJIOIIHH.

» CoBpeMEeHHbIE NPEACTABIEHUS O 3apOKICHUH KU3HU. PacCMOTpeHMe 1 OlIeHKa pa3Iu4HbIX
TUIIOTE3 IPOUCXOKACHUS

» CoBpeMeHHBII 3Tan pa3BUTH yesoBeuecTBa. Yenoseueckue pachl. OMacHOCTh pacu3ma.

* BozpgeiicTBue uenoBeka Ha MPUPOAY HA Pa3IMYHBIX dTallax pa3BUTHS YEIOBEYECKOTO
oOuiecTna.

* BiinsiHMe okpyXaromien cpelibl U e 3arpsA3HEHMs Ha pa3BUTHE OPTaHU3MOB.

* Bausaue KypeHus, ynorpeOJIEHUS aJIKOrojisi M HApKOTUKOB POJUTEISIMM  Ha
IMOPHOHAIIBHOE Pa3BUTHE pEeOEHKA.

* Butamunsl, pepMEHTHI, TOPMOHBI M UX pOJIb B opranu3mMe. Hapyienus npu ux HejocTaTke
U U30BITKE.

* [IpuunHbBI ¥ rpaHULIbl YCTOWYUBOCTU OMOC(hEPHI K BO3JIEHCTBUIO AESITENbHOCTH JIFOJIEH.

* buoreHo3s! (3KOCUCTEMBI) Pa3HOTO YPOBHS U UX COIOJYMHEHHOCTH B II100ATbHOM
sKocucTeMe — Ouocdepe.

* BunioBoe 1 skosoruueckoe pasHooOpasue GMOIEH03a KaKk OCHOBA €r0 YCTOHYHUBOCTH.

* [ToBbIIeHNE TPOAYKTUBHOCTH (POTOCHHTE3a B UCKYCCTBEHHBIX IKOJIOTUYECKUX CUCTEMAX.

* PaznuuHble 3KOJOTMYeCKUE MUPAMUIbl U COOTHOLIEHUS OPraHU3MOB Ha KaXKI0H MX
CTYIIEHHU.

* [IyTu noBbIeHUs] GMOIOrMYECKON MPOYKTUBHOCTH B UCKYCCTBEHHBIX HKOCUCTEMAX.

* Ponb npaBUTENbCTBEHHBIX U OOIIECTBEHHBIX SKOJIOTMUECKUX OPTaHM3alli B COBPEMEHHBIX
Pa3BUTHIX CTpPaHAX.

* PanmonanbHOE UCIOJIB30BAaHUE U OXpaHa HEBO30OHOBIISIEMBIX TTPUPOIHBIX PECYPCOB(HA
KOHKPETHBIX IPUMEPAX).

* OnacHocTh I7100aIbHBIX HapylIeHUH B Ouocdepe. O30HOBbBIE «IIBIPBI», KUCIOTHBIE JOXKIHU,
CMOTH M UX IIPEJOTBpAICHHUE.

* DKOJIOTMUECKHE KPHU3UCHI M JKoJorndyeckue kKartactpodsl. IlpemoTBparienue wux
BO3HUKHOBEHUS.

6. TEMATHYECKOE IINTAHUPOBAHUE
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[Tpu peanuzanuu copepxkanusi 00Me00pa3oBaTeNbHON YI4eOHON TUCITUILTHHEI «bronorus B
npeaenax ocsoenust OIIOIT CITO na 6a3e ocHOBHOTO 00IIEro 00pa3oBaHUs C MOJYYCHHEM CPETHETrO
oOmiero obpa3oBaHusi yueOHas Harpys3ka oOydarommxcsi coctaBusgeT 108 yacoB, U3 HUX ayJUTOpHas
(oOs3aTenbHast) yueOHasi Harpy3ka — 74 daca, BKIIOYas NpaKTHYECKHUE 3aHATHA, — 38 4acos,
nabopaTopHbIE 3aHIATHS — 36 4acoB;

6.1. TemaTu4ecKHUii NJIaH y4eOHOMH THCHUTIUHBI

Buabl yuyeoHoii
padoThl, BKJIIOYAs
CaMOCTOSITE/IbHYIO
padoTy CTyIeHTOB B

Ne TPYA0EMKOCTH (B
n [Pazjennl 1 TeMbI yacax)

[ |IMCHUILIMHBI

DopMBbI TEKYLLET0
KOHTPOJIsA
yCIeBaeMoCTH (no
Heldenam
cemecmpa)

®opma
NPOMEKYTOYHOM
aTTecTanuu (no
cemecmpam)

CamocTrosiTe/ibHasi padoTa

Henens cemecTpa

Cemectp
IIpakTuyecku
e 3aHATHSA
JlaGopaTopHBI
e 3aHATHS
KoncyabTanu

=
-
=
=

PA3JIEJI 1. YYEHUE O KJI

N
N
N

Tema 1.1. Xumuveckast
OpraHu3anms KJIeTKHU.
1.Knetka - aniemeHTapHas
JKUBasl CHCTEMa U
OCHOBHas CTPYKTYpHO-
(GyHKIMOHATBHAS €TUHUIIA
BCEX KMBBIX OPraHNU3MOB.
2.Kpartkas ucropus
M3YYEHUS KIIETKU.

1 3. Xumudeckas
OpTraHMU3aIHs KIETKH.
4.0pranuueckue u
HEOPraHUYECKHe
BEIIECTBA KJIETKU U
JKUBBIX OPTaHU3MOB.
5.benku, yrineBomsl,
JUTHIbI, HYKJIEMHOBBIE
KHUCJIOTHI M UX POJIb B
KIIETKE.

JlaGopatopHas pabora Nel

VYeTHBII onpoc

Tema 1.2. CTpoenue n 2 2 2 YcTHbI onpoc,
(pyHKIUM KJIETKH. TECTUPOBAHUE
1.ITpokapuoTHueckue u
IYKapHOTHYECKUE KIIETKH.
2.Bupycsl Kak
HEeKJIeTOYHas opma

o | KM3HM U MX 3HAYEHUE.
3.bopr0a ¢ BUpyCcHBIMU
3aboneBanusmu (CITU/ n
zp.)

4 Iluroruiazma u
KJIETOYHAsi MEMOpaHa.
OpraHouibl KIeTKH.
JlabopaTtopnas pabota No2
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Tema 1.3. O0MeH
BellleCTB U MpeBpalleHne
JHEPrUM B KJIETKe.
1.IlmacTuueckuii u
SHEPreTHYEeCKUi 0OMEH.
2.Ctpoenue u GyHKIUU
XPOMOCOM.

3.IHK - nHocuTens
HacJeqCTBEHHOU
uHpOpMaLKH.

4 Pennmukanusa JJHK. 'en.
5.I'eHeTHUYECKUM KOJ.
BbuocunTes Oenxka.
JlabopaTtopnast pabora No3

VYcTHBI onpoc,

Tema 1.4. )KusHeHHBbII
HUKJI KJIETKH.
1.Knerku u ux
pazHooOpasue B
MHOTOKJIETOYHOM
OpraHu3Me.

2. JlupdepenimpoBka
KJIETOK.

3.Kneroynas teopus
CTPOCHHUSI OPTAHU3MOB.
MwuTto3. [{uToKnHES.
JlaGopatopHas pabora Ned

KomnokBuym;
3amuTa pedeparon
KonTponbnas
paborta

Hmozo no pazoeny 1:

8

8

8

PA3JIEJI 2. OPTAHU3M.
OPI'’AHU3MOB

PASMHOKEHUE U UHIUBUAYAJIBHOE PABBUTHUE

Tema 2.1. Pa3MHoO:KeHHe
OPraHM3MOB.
1.Opranusm - equHoOe
nenoe. Muoroobpaszue
OpTaHU3MOB.
2.Pa3zmHoxeHueE -
BaKHEHIIIEE CBOMCTBO
JKUBBIX OPTaHU3MOB.
3.IlonoBoe u Oecrosoe
pasMHOXeHue. Menos.
4.006pa3oBaHue MOJIOBBIX
KJICTOK U
OTUIOJIOTBOpPEHHE.
JlaGopaTtopnast pabota No5

2

2

2

VYerHbI onpoc,
3amuTa pedeparon

Tema 2.2.
NuauBuayanbHoe
pa3BUTHE OPraHu3Ma.
3ansarue 1
1.OMOprOHaNBHBIN dTAM
OHTOT'€HE3A.
2.OCHOBHBIE CTaUU
SMOPHOHAIBHOTO
pa3BUTHSL.

VYerHbI onpoc,
TECTUPOBAHUE
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JlaGopatophas paboTa Ne6
3ansTue2

3.0OpranoreHes.
[TocTamOproHaIbHOE
pa3Butue. CXoJaCcTBO
3apoblIeh
MpeJICTaBUTENEH Pa3HbIX
TPYII MO3BOHOYHBIX KaK
CBUJIETEIBCTBO UX
HBOJIIOIIMOHHOTO POJICTBA.
4.IlpyuunHbl HapyILICHUH B
pPa3sBUTHU OPTaHU3MOB.
JlaGopaTopnas pabora Ne7

Tema 2.3.
HNuauBuayanbHoe
pa3BUTHE YeJI0BeKA.
1.PennponykTuBHOE
370pOBBE.

2. IlocaencTBus BIUSHUS
aJIKOTr'0JIsl, HUKOTHHA,
HAapKOTUYECKUX BEIIECTB,
3arpsA3HEHUS Cpebl HA
pa3BUTHE YEIIOBEKA.

Komnoksuym;
TECTUPOBAaHUE
Kontponbnas
pabora

Hmozo no pazoeny 2:

8

8

10

PA3JIEJI 3. OCHOBBI TEHETUKH U CEJIEKIIUA

Tema 3.1. OcHOBBI
YUYeHusi 0
HACJIeACTBEHHOCTH U
H3MEHYHBOCTH.
l.I'enernka - Hayka o
3aKOHOMEPHOCTSX
HACJICACTBEHHOCTH U
W3MEHYHUBOCTH
OpraHU3MOB.

2.I'. Mennens -
OCHOBOITOJI0KHHK
T€HETHKH.

3. I'eneTnueckas
TEPMUHOJIOTHS U
CHMBOIIHKA.

4.3aK0HBI TCHETHKH,
ycTaHoBieHHbIE [
MennaeneMm.
5.Monorubpuanoe u
JUTUOpUIHOE
CKpEITUBaHNE
6.XpOoMOCOMHasi TEOPUS
HACJIEACTBEHHOCTH.
7.B3auMoeiiCTBHE TE€HOB.
8.]'eneTnka moa.
ClemieHHOE ¢ TI0JI0M
HacJIeJOBaHHE.
9.3HaueHne reHETUKU IS

2

2

VYeTHBI onpoc,
NOJATrOTOBKA

pedeparon
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CCJICKIIMU U MCOUIINHBI.
10.HacnencrBeHHbIC
00JIe3HH YeJIoBeKa, HX
HpI/I‘-II/IHBI 148
npodHIaKTUKA.

Hroro 3a 1 cemectp

18

18

22

JOK

Tema 3.2.
3aKkoHOMepHOCTH
H3MEHYHBOCTH.
1.HacnencrBennas, uim
TCHOTHUIINYCCKA,
W3MEHYUBOCTb.
2.MoaudukanmoHHas, Win
HECHACJICICTBCHHAS,
W3MEHYUBOCTb.
3.I'eHeTHKa YeIOBEKa.
I'eHeTHKa U MeIUIIMHA.

4 MatepualibHbIe OCHOBBI
HACJIEACTBEHHOCTH U
M3MECHYHUBOCTH.
5.I'eneTnka u
9BOJIIOIIMOHHAS TEOPHSL.
['eneTrka monyJsium.

YerHbI onpoc,
TECTUPOBAHUE

Tema 3.3. OcHOBBI
ceJIeKIMU PaCTeHuid,
JKHBOTHBIX U
MHKPOOPraHU3MoOB.
1.I'eneTtuka -
TEOpeTHYecKasi OCHOBA
CEJICKIIUU.
2.0goMaITHuBaHHue
JKUBOTHBIX U
BbIpalllUBaHUE
KYJIbTYPHBIX PACTEHUH -
HaYaJIbHBIC DTAIlbI
CCIICKITUU.

3.Vuenne H. 1. BaBuiioa
0 LIEHTpPax MHOT000pa3us
Y IPOUCXOXKJICHUS
KYJIbTYPHBIX PACTEHUH.
4.OCHOBHBIE METOJIBI
CEJIEKIINH: THOpUIN3ALUSU
UCKYCCTBEHHBIN OTOOP.
5.0OCHOBHBIE TOCTHKEHHUS
COBPEMEHHOM CENEKIUU
KYJIbTYPHBIX PACTEHUH,
JIOMAIITHUX JKUBOTHBIX U
MHUKPOOPTaHU3MOB.
6.buoTtexHomorus, ec
JOCTHOKEHHUS U
MEePCIEKTUBBI PA3BUTHSL.
7.DTUYECKUE acIICKThI
HEKOTOPBIX JTOCTHIKEHUH B

YcerHbI onpoc,
TecTtupoBanue
KOHTPOJIbHAS
paborta
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OMOTEXHOJIOTHH.
8.Knonuposanue
KUBOTHBIX (TTPOOIIEMBI
KJIOHUPOBAHMSI YEIIOBEKA).

Hmozo no pazoeny 3:

4

4

2

PAJIEJI 4. TPOUCXOKJIEHUE U PA3BU
IBOJJIOLIMOHHOE YYEHHUE

THUE KU3HU HA 3EMJIE.

Tema 4.1.
IIpoucxoxnenue u
HAYAJIbHBIE ITAIBI
Pa3BUTHS )KM3HU HA
3emute.

1.I'unoTre3nl
MPOUCXOXKICHUS KU3HU.
2.13y4yeHre OCHOBHBIX
3aKOHOMEPHOCTEN
BO3HUKHOBCHUSI, PA3BUTH
U CYIICCTBOBAHHUS KU3HU
Ha 3eMiie.

3.VcinoKHEHHE KUBBIX
OpraHU3MOB B TIpolIecce
SBOJIIOLIHUM.

4 .MHoroo0Opasue >KMBOTO
MUpa Ha 3eMJie U
COBpPEMEHHAs €ro
OpraHu3aIys.

2

2

VYcrHblii onpoc,
KOJUTOKBUYM;
nabopaTopHas
pabora;
KOHTPOJIbHAS
pabora;
HIOJIrOTOBKA
pedeparos
TECTUPOBaHUE

Tema 4.2. UcTopus
Pa3sBHUTHA
IBOJIOIMOHHLIX H/EI.
1.3nauyenue pabdot K.
JImunes, X. b.
2.JlamapkaB pa3BUTUHU
ABOJIFOLIMOHHBIX NJEN B
6uonoruu.
3.OBOJIOLIMOHHOE YUEHHE
Y. JJapBuHa.
4.EcrecTBEeHHBIN 0TOOD.
5.Poxnb 3BONMIOIIMOHHOTO
yueHusi B GOpMHUPOBAHUU
COBPEMEHHOM
€CTECTBEHHO-HAy4YHOU
KapTUHBI MUPA.

VYerHbI onpoc,
KOJUIOKBUYM;
naboparopHas
paborta;
KOHTPOJIbHAsA
pabora;
MOJArOTOBKA
pedeparon
TECTUPOBAHUE

Tema 4.3.
MuKpo3BOJIIOLHS U
MAaKpPO03BOJIIOIUS.

1. KoHnenus Buaa, ero
KPUTEPUU.

2 Ilonmynsius -
CTPYKTypHasi €IMHUIIA
BU/JIa U HBOJIIOLIUU.
JIBYOKyIME CHITBI
ABOJIIOLUU.
3.CuHTETHYECKASATEOPHS

VYerHbI onpoc,
KOHTPOJIbHAS
pabora;
TECTUPOBaHUE
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IBOJIIOLINH.
4 . MuKpO3BOJTIOIHSL.
CoBpeMeHHbIE
IIPEJICTaBICHUS O
Busioo6pazoBanuu (C. C.
YerBepukos, U.
N.IlImanbraysen).
5.MaxkposBOIIOLHSL.
Jloka3zaTenbcTBa
ABOJIIOLIMH.

6.CoxpaHeHue
OMOJIOrN4YECKOro
MHOT000pa3us Kak OCHOBa
ycToituuBocTH Ouochepsl
U TIPOTPECCUBHOTO €€
pasButus. [Ipuunnbl
BBIMHUPAHUS BUJIOB.
7.0cHOBHbBIE HAIIPABJIECHUS
SBOJIIOIIIOHHOTO
nporpecca.
8.buonornueckuit
porpecc u
OHMOJIOTHYECKHI perpecc.

Hmozo no pazoeny 4:

6

PA3JIEJI 5. TIPOUCXOXK

JAEHUE YEJIOBEKA.

Tema 5.1. AuTponorenes.
IBOJIOLUSA IPUMATOB.
1.CoBpeMeHHBIE TUTIOTE3bI
0 TIPOUCXOXKACHUU
4eJI0BeKa.
2./loxa3aTenbcTBa poOACTBA
4eJI0BEKa C
MJIEKOTTUTAIOIIIUMH
KUBOTHBIMHU.

3. Dransl 3BOJIIOLUH
4eJ0BeKa

2

YeTHBI onpoc,
TECTUPOBaHUE

Tema 5.2. UesroBeueckue
pacobl.

1.PoacTBO U €IMHCTBO
HpOI/ICXO)KlIeHI/IH
YeJIOBEUECKHX pac.
2.Kputnka pacuzma.

YeTHBI onpoc,
TectupoBanue
KOHTPOJIbHAS
paborta

Hmozo no pazoeny 5:

PA3JIEJI 6. OCHOBBI OKOJIOI'MA

Tema 6.1. Dxoorus -
HAayKa o
B3aMMOOTHOIIEHUAX
OPraHM3MOB MEXIY
c000i1 1 oKkpy:Karoe
cpenoi.
1.Dxonornueckue

(bakTophl, UX 3HAUCHUE B

YeTHBI onpoc,
TECTUPOBAaHUE

17




JKU3HU OpraHU3MOB.
2.9KOJIOTHUECKHE
cucTteMsl. BugoBas wu

MPOCTPAHCTBEHHAS
CTPYKTypa 9KOCHCTEM.
3.1IumeBkie CBSI3H,

KPyroBOpOT BEIIECTB U
IIpEBpALEHUE SHEPTUU B
9KOCUCTEMAX.

4 . MeXBUOBBIC
B3aMMOOTHOUICHHS B
IKOCUCTEME:
KOHKYPEHLIUs, CUMOHO3,
XUIIHUYECTBO,
napasuTU3M.

5.IIpruuHBl YCTOMYHUBOCTH
U CMEHBl  JKOCHUCTEM.
Cyxkueccuu.
6.HckyccTBeHHBIC
coo01ecTBa -
arpo3KOCHUCTEMBI u
ypOOIKOCHUCTEMBI.

Tema 6.2. buocdepa -
rjo0ajJbHas IKOCUCTEMA.
1.Yuenue B. U.
Bepnanckoro o 6uocdepe.
2.Ponb KUBBIX
OpraHu3MoB B Ouocdepe.
buomacca.

3.Kpyrosopot
BaKHEHIINX OMOTCHHBIX
AIIEMEHTOB (Ha IpUMeEpe
yriiepojia, a3oTa u Jp.) B
ouocdepe.

YcerHbI onpoc,
TECTUPOBAaHUE

Tema 6.3. buocdepa u
YyeJioBeK.

1.M3menenust B 6uocdepe.
ITocnencrBus
JIESITSIILHOCTH YeJIOBeKa B
OKpYKarollen cpene.
2.BozneiicTBre
MIPOU3BOICTBEHHON
JESTEIILHOCTH Ha
OKPYKAIOIIYIO CPENy B
oOnactu cBoeil Oynyiein
npodeccun.
3.I'moGanbHbIE
HKOJIOTHYECKHUE MPOOIIEMBI
U TIyTU UX PEIlCHUs.
4.9KOJIOTHsI KaK
TEeOopeTUIecKasi OCHOBa
parroHaIbHOTO

VYerHbI onpoc,
TectupoBanue
KOHTPOJIbHAS
pabota
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MPUPOIONIONB30BAHUS U
OXpaHbl IPUPOIBI.
Hoocdepa.

5.IIpaBuna noBeaeHUs
JO/ICH B OKpYKaIoIIeH
IIPUPOJHOM cpene.

oXpaHa.

6.bepexHoe oTHOIIEHUE K
OMOJIOTHYECKUM 00BbEKTaM
(pacTeHUsIM M )KUBOTHBIM
1 UX cO0O0IIecTBaM) U UX

Hmozo no pazoeny 6:

PA3JIEJI 7. BUOHUKA

OJHO M3 HANPABJICHUI
OMoJI0THH U
KHOEepHeTHKH.
1.Paccmotpenue

OpraHu3alu )XUBbIX
OpPraHru3MoOB U UX
HCIIOJBb30BaHUs I

1 CO31aHusl COBCPILICHHBIX

TEXHUYECKUX CUCTEM U
YCTPOMCTB 10 aHAJIOTUHU
JKUBBIMU CHCTEMaMH.

HUCIOJIL30BAHUS B
X031 CTBEHHOU
NeATeILHOCTH JIFOIeH

YepT OpraHu3aIuu
pacTeHuil U )KUBOTHBIX.

Tema 7.1. buonnka kak 2 1 YcrtHblit onpoc,

OMOHHMKOM 0COOEHHOCTEM
Mopdo-pu3n0TOTHIECKOM

2. IIpuHIUNOBI ¥ TPUMEPHI

MOp(}O-PYHKIIMOHATHHBIX

TectupoBanue
KOHTPOJIbHAs
pabora

C

Hmozo no pazoeny 7:

UToro

38 36 33

Hmoezoswiii koumpons

Dxzamen

Copneprxanue o0yueHHs

XapakTepucTUKa OCHOBHBIX BUJIOB YU€OHOU JIEATEIBHOCTH CTYICHTOB
(Ha ypoBHE y4eOHBIX JEHCTBUI)

PA3JIEJI 1. YHEHUE
O KJIETKE

3HaTh: dTambl Pa3BUTHS KJIETOYHOW TEOPHH; OCHOBHBIC MOJIOKEHUS
KJIETOYHOM Teopuu U e€ 3HadeHue A (popMHpoBaHUS OMOIOTHYECKHX
MOHSTHIA;, SJIEMEHTAPHBIA COCTAaB KJIETKH; OOIIME MPU3HAKH >KUBOTO
OpraHu3Ma; OPraHOUIbl KJIETKH; CTPOCHHUE SJIpa U XPOMOCOM; 3HAYCHHE
61/IOHOFI/II/I JJIA IIOHUMAaHUs CAUHCTBaA BCETO KHUBOT'O )41
B3aMMO3aBHCUMOCTH BCEX yacTel ormocdepsl 3emin;

YMeTh: NPpUMCHATL 3HAHWA TIPpHU  BbIIIOJHCHHU CaMOCTOSTEILHOU
paboThI; BIaNeTh TEPMUHOJIOTHEH TEMBI; CAMOCTOSTEIHHO paboTaTth ¢

y4eOHUKOM M aHAJU3UPOBATh PE3YIbTAThl BHIMOIHEHHON pabOThI;
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CpaBHUBATh CTPOCHHE OaKTepUAIbHOM, PACTUTEIBPHOW U JKUBOTHOMH
KJIETOK; CPaBHUBATh CTPOCHHE MPOKAPHUOTUUYECKOW M IYKapUOTHUECKOM
KJICTOK.

Baagers: OCHOBONOJNArarOIMMHM IOHATHAMU M IPEICTABICHUSMU O
JKUBOU IIPUPOAE, €€ YPOBHEBOM OPraHM3aLUU U JBOJIIOLUH; YBEPECHHOE
MOJIb30BaHKE OMOJIOTUYECKON TEPMHUHOJIOTUEH U CUMBOJIMKOW HAaBBIKAMU
U3y4eHHsI OMOJIOTHYECKUX OOBEKTOB.

PA3JIEJI 2.
PA3MHOKEHUE
OPTAHU3MOB 1
WHIUBUIYAJIBHOE
PA3BUTHE
OPI'AHU3MOB

3HaTh: OCHOBHBIC IIOHATHUS; OHTOrE€HE3, S3MOpuoreHes, Oiacryia,
ractpyna, Heipynaa, THCTOT€HE3, OpraHoreHe3, MOpyia, OJIACTOLEINb;
HEPUOIU3ALUI0 OHTOTICHE3a; 0XapaKkTepHU30BaTh IPOLIECCHI,
IIPOTEKAIOIME HA CTaJAMUSIX SMOpPUOTeHEe3a; MO3HAKOMUTH C 3aKOHOM
3apOIbIIIEBOTO CXO/ICTBA.

YMeTh: 000011aTh, aHAIM3UPOBATh W BOCIPUHUMATH HH(POPMAIUIO O
3aKOHOMEPHOCTAX  SMOpPHMOHAIBHOTO  (3apOABIINIEBOTO)  Pa3BUTHUSA
OpraHM3MOB,  €ro  LUTOJOTMYECKHMX  OCHOBaX, yrIyOuTh W
CHUCTEMaTH3UpOBaTh 3HAHUS OO0 OHTOr€HE3e OPraHU3MOB; YMEHHE
CaMOCTOSITENIbHO HAaXOJUTh OTJIUYMS MHUTO3a OT Melo3a, ompenesnss
HBOJIIOIMOHHYIO POJIb ATUX BHJIOB JEJICHUS KIIETKH, YMEHUSI paboOTaTh C
TaOJIUIIAMU, Yy3HAaBaTh OpPraHbl M CHUCTEMbl OPraHOB Ha pPHCYHKax;
PACKpBITh 3aBUCHMOCTb OHTOI€HE3a OT YCIIOBHM OKPYKAOLIEH Cpezsbl
(dbopMHpOBaTh HAYYUTh yyallUXcst GOPMYIUPOBATH BBIBOJIbI; HAXOIUTH U
AHAIU3UPOBATh HHPOPMALUIO O KUBBIX O0BEKTAX;

Biasers: OCHOBOMONArarOIIMMHU MOHATUSAMHM M TPEACTaBICHUSIMH O
Pa3sBUTHH JKWBBIX OPraHU3MOB, HAaBBIKAMH H3YYEHHUS OMOJOTHYECKUX
00BEKTOB, HABBIKAMH NPUMEHATh 3HAHUS IO OMOJIOTUU B HAYYHOMH
NeSTEIbHOCTH U 00pa3oBaTeJIbHOM  Ipoliecce, IMpH  PElIeHUU
NPAaKTUYECKUX 3a/1a4

PAJIEJI 4.
MPOUCXOXKJIEHUE
W PA3BUTHE
"KU3HU HA 3EMJIE.
IBOJIIOLIMOHHOE
YYEHUE

3HaTh: OCHOBHBIE IIOHATHS; OHTOI€HE3, OSMOpuoreHes, OJsacTyna,
racTpyina, HeWpyna, TUCTOTEHE3, OpPraHOTEeHEe3, MOopyja, OJacToLens;
NEPUOIU3AITUI0 OHTOTECHE3a; OXapaKkTepU30BaTh HPOIIECCHI,
NPOTEKAIOIIMEe Ha CTaAuAX HSMOPHOreHe3a; MO3HAKOMHUTHh C 3aKOHOM
3apOIBIIIEBOTO CXO/ICTBA.

YMmeThb: SKCIICPUMCHTAJIbHBIM nyTeM BBISABIIATD alalITUBHBIC
0COOEHHOCTH OpPraHM3MOB, UX OTHOCHUTENBHBIA XapakTep, 00001aTh,
AQHAIM3UPOBATH U BOCIIPUHUMATH HH(OPMALIUIO O TPOUCXOKICHUH
pasBUTHS JKM3HM Ha 3€MJle; OTCTauBaTh MHEHHE, O COXPaHEHUH
OMOJIOrMYeCKOro MHOT000pasusi Kak OCHOBE YCTOMUMBOCTH OHOC(ephl U
IPOTPECCUBHOTO €€ Pa3BUTHS, BBIBIATH IPUUUHBI BRIMUPAHUS BUIOB;
BJIaIleTl): OCHOBOIIOJIAararOIMUMHU IMMOHATHUAMU U IIPEACTABIICHUAMHA O
Pa3BUTHU KHUBBIX OPraHU3MOB, HABBIKAMU U3YUEHHS OMOJIOTMYECKIX
O6’I)GKTOB, HaBbIKaMU ITPUMCHATH 3HAHUA 110 OHOJIOTHHU B HaquOﬁ
NeSITeIbHOCTH M 00pa3oBaTelbHOM  Ipolecce, TMpH  PELICHUU
NPaKTUYECKHX 3a/1a4;

PA3JIEJI 5.
MPOUCXOKJIEHUE
YEJOBEKA.

3HaTh: OCHOBHBIE TIOHSTHS; TUIIOTE3bI TPOUCXOXKICHHS YETIOBEKA, .
VYmMmerb: cTpouTh  JOKa3zaTelbHY0O 0a3y 1O  CpPaBHHUTEIbHOMN
XapaKTEPUCTUKE YEJIOBEKA U MPUMATOB, JOKa3bIBasi UX POJICTBO.
Baaners: OCHOBOINONArarOMIMMHU TOHATHUAMU M TPEICTABICHUSMU O
Pa3BUTHU KHUBBIX OPraHU3MOB, HABbBIKAMU H3YUCHUA 6I/IOJIOFI/I‘-I€CKI/IX
00BEKTOB, HaBbIKAMHU MNPUMEHSTHh 3HAHUS IO OMOJOTHMH B HAy4dyHOMU
NeSITeIbHOCTH M 00pa3oBaTeIbHOM  Mpolecce, TNpU  PELICHUU
MIPAKTUYECKHX 3ajady;
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PA3JIEJI 6. OCHOBDBI
IKOJIOI'nn

3HaTh: DKOJOTMYECKHE (aKTOpPHl W HUX BIMSHUS HA OPTraHU3MBL,
3HAKOMCTBO C  DJKOJIOTMYECKMMHU CUCTEMaMH, HUX BHUIOBOM U
IIPOCTPAHCTBEHHOU CTPYKTYpaMHu, OTJINYUTEIIbHBIE MIPU3HAKU
HCKYCCTBEHHBIX COOOIIECTB — arpo3KOCUCTEMBI U YPOOIKOCHUCTEMBI.
YMeTb: OOBSCHATH MNPUYUHBI YCTOWYMBOCTH U CMEHBI SKOCHUCTEM,
CTPOUTH SIPYCHOCTh PACTUTEIBHOTO COOOIIECTBA, MUIIEBbIEC IIETIH U CETH
B OHOILIEHO3€, a TaKXe SKOJOTMYECKHE MHpPaMUbl, JAOKA3bIBATh POJIb
KUBBIX OPTraHU3MOB B Onocepe Ha KOHKPETHBIX IPUMEpax.

Baagerb: OocHOBONOJIArarOIMMU TOHATHSAMU M IPEACTABICHUSIMHU O
pPa3sBUTHM JKMBBIX OPraHU3MOB, HABBIKAMH H3YYEHHS OHOJIOTMYECKHX
00BEKTOB, HABbIKAMHU MPUMEHSTHh 3HAHUS IO OHMOJOTHMH B HAy4YHOM
JEeSITeILHOCTH U 00pa30BaTeIbHOM MPOLIECCe, IPU PEIICHUU
MIPAKTUYECKUX 3a/1a4;

PA3JIEJI 7.
BUOHHMKA

3HaTh: 3HAKOMCTBO C TPYyO4aThIMU CTPYKTYpPaMU B KHBOW NPUPOAE U
TEXHUKE, a3POJAMHAMUYECKUMHU U TMAPOJNHAMUYECKMMH yCTPOHCTBAMU
B JKMBOM IIpUpPOJE M TEXHUKE, O3HAKOMIIEHHE C IIpUMepamu
MCII0JIb30BaHUs B XO35ICTBEHHON JEATEIIBHOCTH moaeu
MOph O YHKIIMOHAIBHBIX Y€PT OPraHU3aluy PACTEHUH M )KUBOTHBIX MIPU
CO3JAHMM COBEPIICHHBIX TEXHUYECKHX CHCTEM U YCTPOMCTB IIO
AHAJIOTUH C KUBBIMU CUCTEMAMU.

YMeTb: CTPOUTH MOJEIM CKJIAI4aTOM CTPYKTYpBl, HCIOJIb3yEMBbIE B
CTPOUTEIIBLCTBE

Baagers: OCHOBOIOJIAralOIIMMU TOHATUSAMU U IIPEACTABICHUSAMHU O
pPa3BUTHUU >KUBBIX OPraHM3MOB, HaBBIKAMM H3Y4YEHUsS OMOJOTMYECKHX
00BEKTOB, HABBIKAMH ITPUMEHATh 3HAHUS 110 OMOJIOTUU B HAYYHOMH
JeSTEIbHOCTH U 00pa3oBaTeJIbHOM  Ipoliecce, IMpH  PElIeHUU
IIPAaKTHUYECKUX 3a/1a4;

6.2. XapaKTepMCTmca OCHOBHbBIX BUI0B y‘leﬁHOﬁ ACATCJIBHOCTH CTYACHTOB.

Conepxanue 00y4eHUs

XapakTepuCTHUKa OCHOBHBIX BHJIOB YU€OHOH /1€ TEIbHOCTH CTYICHTOB
(Ha ypoBHe y4eOHBIX JIeHCTBUIA)

1.0O3HakomiieHHE ¢ OMOJIOTHYECKUMU CUCTEMaMU Pa3HOTO YPOBHSI:
KJICTKOH, OpraHu3MoM, MOMyJsLuei, skocucteMoi, ouochepoit.
2.0npenenenue posd 6MOJIOTUU B POPMUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAYUYHOW KapTUHBI MUPA U MPAKTHUECKON AEATEIbHOCTH

Beenenue .
TOZCH.
3.00y4eHue coOII0ACHUIO IPAaBUIT TOBEJICHHSI B IPUPOJIE, OepesKHOMY
OTHOIICHUIO K OMOJIOTUYECKUM 00BEKTaM (PACTEHHSIM U dKUBOTHBIM U UX
cooO1iecTBaM) U UX OXpaHe

Xumunueckasi 1.YMeHue npoBOIUTh CPaBHEHUE XMMHUYECKON OpraHU3alMy KHUBBIX U

OpraHusanud KJICTKH

HEKHMBBIX 00BEKTOB.

Crpoenne u GpyHKIUH
KJIEeTKH

1.13yueHne cTpoeHus KIETOK 3yKapHoT, CTPOCHUS U MHOT000pa3us
KJIETOKPACTEHUH U JKUBOTHBIX C ITIOMOLIBIO

MHUKpOTpPENnapaTos.

2.HabnrofieHne KIeToK pacTeHUH U AKUBOTHBIX M10JI MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax, UX Ol1CaHue.

3.IlpuroToBieHue U ONMCAaHUE MUKPOIPENAPATOB KIETOKPACTEHHH.
4.CpaBHEHHE CTPOCHHS KJIETOK PACTEHUN U JKUBOTHBIX MIOTOTOBBIM
MHUKpOIpEnapaTam.

O0MeH BelecTB U
npeBpaiieHue
JHEPIruu B KJeTKe

1.YMeHue CTpOouTh CXEMBIHEPTETHUECKOTO OOMEHA 1 OMOCHHTE3a
Oenka.

2.Ilomydenue mpeacTaBaeHUs O IPOCTPAHCTBEHHOM CTPYKType Oenka,
moutekyn JIHK n PHK
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KU3HeHHBIA UK
KJIEeTKH

1.O3HaKoMIIEHUE C KJIIETOUYHOM TEOpHUEN CTPOEHUSI OPraHU3MOB.
2.YMeHue caMOCTOSITENIbHO UCKAaTh I0Ka3aTeIbCTBA TOT0, YTO KJIETKAa —
JIEMEHTapHas  KMBasg  CHUCTeéMa M OCHOBHasg  CTPYKTYPHO-
(GyHKIMOHATIbHAS €MHULA BCEX JKUBBIX OPraHU3MOB

OPI'AHU3M. PASMHOXEHUE U UHANBUAYAJBHOE PASBUTHUE OPI'TAHU3MOB

1.OBnaneHue 3HaHUSIMUA O PA3MHOKEHUHU KaK O BaXKHEHIIIEM CBOMCTBE

PasmHoxkeHue JKUBBIX OPIraHU3MOB.

OpPraHHu3MOB 2.YMeHHe caMOCTOSATENIbHO HaX0AUTh OTJINYMS MUTO3a OT Meio03a,
OMpeacirsisd 5BOJTIOINUOHHYIO POJIb 3TUX BUAOB ACJICHUS KIICTKU
1.0O3HaKOMJIEHHE C OCHOBHBIMHU CTaJUsIMH OHTOT€HE3a Ha IIpUMepe
Pa3BUTHA IMO3BOHOYHBIX KUBOTHBIX.

NuauBuayajibHoe 2.YMeHMe XapaKTepu30BaTh CTa U IOCTIMOPHOHAIBHOTO Pa3BUTHS Ha

pa3BUTHE IpuMepe 4eIoBeKa.

opraHmsma 3.03HaKoMIIeHHE C IPUYMHAMU HapYILIEHUH B pa3BUTUN OPTaHU3MOB.
4.Pa3BuTre yMEHHs IPaBHIBLHO (POPMHUPOBATH JOKA3ATEIBbHYIO 0a3y
9BOJIIOLIMOHHOIO PAa3BUTHUS )KUBOTHOT'O MUpa
1. BeisiBNIeHME U ONMCAaHKE IPU3HAKOB CXOJICTBA 3apObIIIEH YeloBeKa 1

NuauBuayaibHoe JPYTUX MO3BOHOYHBIX KaK JI0OKA3aTEIbCTBA UX YBOJIOIMOHHOTO POJICTBA.

pa3BUTHE 2.Ilomyuenue npeacTaBiIeHUs O MOCIEICTBUAX BIUSAHUS aJIKOTOJIs,

YyeJ10BeKa HHUKOTHHA, HAPKOTHYCCKUX BCUICCTB, 3arpA3HCHUA CPEAbl HA Pa3BUTUC U

PENpOIYKTHBHOE 3/I0POBBE YEIOBEKA.

OCHOBBI 'EHETUKH U CEJEKIINU

3aKoHOMepHOCTH
U3MEHYHBOCTH

1.0O3HakoMIICHHE c HACJICACTBECHHOMI i HEHACJICICTBECHHOMI
M3MEHYMBOCTBIO U €€ OMOJIOTHYECKOM POJIBIO B ABOJIFOIIUHN KUBOT'O MHPA.
2.IlomydeHre TPEACTABICHHUS O CBSI3M TEHETUKHM W  MEIUIIMHBIL.
3.03HaKOMJIIGHHME C HACJACACTBEHHBIMU OOJIE3HSIMHM 4YeIOBEKa, UX
MIPUYMHAMU U TPOPHUIIAKTUKOM.

4.M3yueHne BIMSHUA aJKOTOJIM3Ma, HAPKOMAaHWUU, KypeHUs Ha
HACJICJICTBEHHOCTh Ha BUCOMAaTEpHale.

5.Ananu3 GeHOTUNTNYECKO N3MEHUYHUBOCTH.

6. BoisBieHHE MyTareHOB B OKpY’Kalollled cpelie U KOCBEHHas OlIeHKa
BO3MOYXHOT'O UX BIIMSHUS HA OPTaHU3M.

OCHOBBI CeJIEKIINHA
pacreHui,
JKHBOTHLIX M
MHUKPOOPraHU3MOB

1.ITonyuenue npeacTaBiIeHUsI O TEHETUKE KaK O TCOPETUUYECKON OCHOBE
CEJICKIIUM.

2.Pa3BuTHE METanpeIMETHBIX YMEHHUH B MIPOIIECCE HAXOXKICHUS Ha KapTe
[IEHTPOB MHOT000pa3uss M MPOUCXOXKACHUS KYIbTYPHBIX PACTCHHH U
JIOMAITHUX KUBOTHBIX, OTKPBITHIX H. . BaBuinoBsim.

3.U3y4yenne MeTO10B THOPHINU3AIMY U UICKYCCTBEHHOTO 0TOOpA.
4.YMmenue pazouparbCs B ITHIECKUX aCTIEKTaX HEKOTOPBIX TOCTHKCHHI
B OWMOTEXHONIOTHMU: KIOHHUPOBAHMHM JKMBOTHBIX U  MpoOieMax
KJIOHUPOBAHUS YEJIOBEKA.

5.03HaKOMJIEHUE C OCHOBHBIMU JOCTH>KEHHUSIMU COBPEMEHHOM CENEKIINI
KYJbTYPHBIX PACTEHU, TOMAITHUX )KUBOTHBIX U MUKPOOPTaHU3MOB

MPOUCXOXKIAEHUE U PABBUTHUE )KU3HU HA 3EMJIE. DBOJTIOIIMOHHOE YYEHUE

IIpoucxoxaenue u
HaYaJbHbIE
JTanbl Pa3BUTHA
JKU3HH Ha 3eMJie

1.Anamm3 n OIICHKA PA3JIMYHBIX TUIIOTE3 NPOUCXOKIACHUSA JKU3HU.
2.ITomyuenue npeacTaBiaeHus 00 yCI0KHEHUH KUBBIX OPraHU3MOB Ha
3emJie B MPOIECCE IBOJIIOIIUH.

3.YmeHue SKCIICPUMCHTAIILHBIM MyTeM BBIABIISATH aJalITUBHBIC
0COOEHHOCTH OpraHHU3MOB, 170'¢ OTHOCHUTEIbHBIN Xapakrep.
4.03HaKOMJIEHHE C HEKOTOPBIMU  TPEACTABUTEINSIMU  pEAKUX U
MCYe3al0UINX BUJOB PACTEHUM U KUBOTHBIX.

5.IIpoBenenue onucanust 0codei 0THOro BUA MO0 MOP(HOIOTHIECKOMY
KPUTEPHIO NP BHITIOJHEHUH JTJa00PaTOPHON PabOTHI.
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6. BesiBneH#e 4epT NpUCrocoOJIEHHOCTH OPTaHU3MOB K pa3HbIM CpefaM
oburtanus (BOIHOM, HA3EMHO-BO3yIIIHON, TTOUBCHHOM )

HUctopus pa3zBurus
IBOJIOIMOHHBIX Hael

1.M3ydyenne Hacienus 4eIOBEYECTBA Ha TMPUMEpPE 3HAKOMCTBA C
ucropuent pasButus 3BooIMOHHbIX UienK. Jlunnes, XK. b. Jlamapka Y.
JapBuHa.

2.0neHuBaHME POJM  SBOJIOLMOHHOTO YYEHHS B
COBPEMEHHOM €CTeCTBEHHO-HAYYHOU KapTHUHBI MUPA.
3.Pa3BuTHe CHMOCOOHOCTM SICHO M TOYHO U3JaraTb CBOM MBICIH,
JIOTHYECKH OOOCHOBBIBAaTH CBOKO TOYKY 3pEHUS, BOCIPUHUMATH U
aHAJIM3UPOBaTh MHEHMSI COOECEIHHKOB, IMpPU3HABAs IMPaBO JPYroro
4eJI0BEKAa HA MHOE MHEHHE

dhopMUpOBaHUH

Muxpo3BoJronus
U MaKPOIBOJIOLHSA

1.O3HakOMJIeHHE C KOHIICNIMEH BHAA, €€ KPHUTEPUSIMH, I0a00p
MPUMEPOB TOTO, YTO MOMYJSLUS — CTPYKTypHas €AWHHIIA BUJA U
SBOJIIOLUH.

2.03HakOMJICHHE C JBWXKYIIUMHCS CHJIaMH DBOJIOUUU U €€
JI0KA3aTeJIbCTBAMMU.

3.YcBoeHHE TOr0, YTO OCHOBHBIMHM HAIPaBICHUSIMU 3BOJIIOLIMOHHOTO
mporpecca SIBISIOTCS OMOJOTMYECKUI Mporpeccuu OUOIOTUYECKUI
perpecc.

4.YMeHue OTCTauBaTh MHEHHE, O COXPAaHEHHWU OHMOJIOTHYECKOTo
MHOT000pa3usi Kak OCHOBE YCTOMYMBOCTH OMOC(EPHI U MPOrPECCUBHOTO
€€ pa3BUTHSL.

5.YMeHue BBISBIATh IPUYNHBI BRIMUPAHUS BUIOB

MPOUCXOKJIEHUE YEJIOBEKA

AHTpONOreHe3

1.AHanu3 U OlIEHKA PA3IMYHBIX TUIIOTE3 O MPOUCXOXKICHUHN YEJIOBEKa.
2.Pa3BuTHe yMEHUs CTPOUTH JI0Ka3aTeIbHYIO 0a3y 1Mo CpaBHUTEIHHON
XapaKTEePUCTUKE YEJIOBEKA M MPUMATOB, TIOKA3bIBasi KX POJICTBO.
3.BrIgBIIeHHE DTAIOB YBOIIOIUH Y€JIOBEKA

YesoBeyeckne pacel

1.Ymenue AOKa3bIBATh PABCHCTBO YCJIOBCUCCKHX PAaC HA OCHOBAHWH HUX
poAcCTBa U €AUHCTBA IPOUCXOKIACHHA.
2.Pa3Burtne TOJICPAHTHOCTH, KPUTHUKA paCr3Ma BO BCCX €0 MMPOABJIICHUAX

OCHOBBI OKOJIOI'nn

JKOJI0TUsI — HAYKA 0
B3aUMOOTHOHICHUAX
OPraHu3MOB MEXKIY
coboi

H OKpYysKawouiei cpenoi

1.M3yueHne 5K0I0ru4ecKkuX (pakTopoB U UX BIUSHUS HA OPraHU3MBI.
2.3HAaKOMCTBO C DJKOJOTHYECKMMH CHCTEMaMH, HX BHIOBOH H
IIPOCTPAHCTBEHHOMN CTPYKTYpamH.

3.YMeHue o0bICHATh MPUUUHBI YCTOWYMBOCTH U CMEHBI IKOCHCTEM.
4.0O3HaKOMJIEHHE C MEKBHUJIOBBIMU B3aMOOTHOLIEHUSIMH B DKOCUCTEME:
KOHKYpEHLIMeH, CHMON030M, XUIIIHUYECTBOM, Tapa3UTU3MOM.

5.YMeHue cTpouTh SIpyCHOCTh PaCTUTEIBHOTO COOOIECTBA, TUILEBbIE
LIENU U CETU B OMOLIEHO03€E, a TAKKE 3KOJOTUYECKUE MUPAMUIbI.

6.3HaHuE OTJIMYUTENBHBIX MPU3HAKOB UCKYCCTBEHHBIX COOOIECTB —
arpo3KOCUCTEMBI U YPOOIKOCUCTEMBI.

7.0nuncanue aHTPONOT€HHBIX U3MEHEHNH B €CTECTBEHHBIX TPUPOIHBIX
nanamadTax CBO€ MECTHOCTH.

8.CpaBHUTENBHOE ONMCAHME OJHOW M3 €CTECTBEHHBIX MNPUPOAHBIX
cUCTeM (HampuMep, Jieca) U KaKoW-HUOYb arpodKOCUCTEMbI(HampuMmep,
MIIIEHUYHOTO TOJIS).

9.CocrapneHue cXeM Mepeiauy BeIeCTB U SHEPIUHU 1O LEsIM MUTAHus B
IIPUPOAHOMN 3KOCUCTEME U arpoLEHO3€E

buocdepa —
rJ100aJLHAN
IKOCHCTEMA

1.03nakomnienue ¢ yuenueM B. W. Bepraackoro o 6mnochepekak o
rJ100aTBbHOM SKOCUCTEME.

2.Hanuune TpeAcTaBICHUS O CXEME OJKOCHCTeMBl Ha TpUMepe
Oouocdeppl, KPyroBOpOTE BEUIECTB U MIPEBPAILICHUH YHEPTHH B Onocdepe.
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3.YMeHue 10Ka3bIBaTh POJIb KHUBBIX OPraHU3MOB B OHocdepe Ha
KOHKPETHBIX ITpUMepax

buocdepa u yenoBek

1.HaxoxneHnne cBsi3u H3MEHEHUs B Ouocdepe ¢ MOCIECACTBUAMU
NesITeIbHOCTH YEJIOBEKA B OKpY’KaloIlIel cpese.

2.YMeHue omnpeneisaTb BO3ACHCTBUE NPOU3BOJICTBEHHOW NEATEIbHOCTU
Ha OKpYXKaINyl cpeay B oOiacthd cBoed Oymymiei mpodeccunu.
3.03HaKOMIIeHHE C TJI00AJbHBIMH JKOJOTMYECKUMH TpOOJIeMaMHu |
YMEHUE ONPEeAeATh IyTH UX PELLICHMUSL.

4.0nucanue M TPAKTHYECKOE CO3/IaHUE HCKYCCTBEHHOW HKOCHUCTEMBI
(IpEeCHOBOTHOTO aKBapuyMa).

5.PemieHne 3K0I0rnyecKux 3aaay.

6.JleMOHCTPUPOBAHUEYMEHHUSI ~ IIOCTAHOBKM  LI€JeH  JIeATEeNbHOCTH,
IUTAHUPOBAaHUSI ~ COOCTBEHHOM  AEATENBHOCTH Ui JOCTHIKEHHS
MIOCTaBJICHHBIX LeJNel, NPEIBUAECHUS BO3MOXXHBIX pPE3YyIbTaTOB 3THUX
NeWCTBUH, OpraHu3alii CAMOKOHTPOJS W  OICHKH IOJYYEHHBIX
pe3yJbTaTOB.

7.00yueHue CcOOIIOICHUIO NPaBUJ MOBEJACHUS B IPUPOJE, OEpEKHOMY
OTHOILLIECHHUIO K OHMOJIOTMYECKUM O0OBeKTaM(pacTeHUsIM, )KUBOTHBIM U HUX
COOOIIECTBAM) U UX OXpaHE.

BUOHUKA

buonuka kak oaHo u3
HanpaBJeHU
0MOJIOTHH U
KHOCPHETHKH

1.O3HakoMIIeHHE C TPUMEPAMH HCIIOJIb30BAHUS B  XO3SIMCTBEHHOM
NeSITeNbHOCTH JtoAed MOphO(YHKIMOHANBHBIX YepT OpraHU3aluu
pacTeHUil W JKUBOTHBIX NPU CO3JAaHUM COBEPUICHHBIX TEXHUYECKHUX
CHCTEM M YCTPOMCTB I10 aHAJIOTUU C )KUBBIMU CHCTEMaMHU.

2.3HaKOMCTBO ¢ TpyO4yaTbIMU CTPYKTypaMu B JKUBOM MNpUPOJE H
TEXHUKE, a3 POJIUHAMUYECKUMU U THAPOJIUHAMUYECKUMHU YCTPOHCTBAMHU
B )KMBOH MPHUPOJIE U TEXHUKE.

3.YMeHue CTpPOUTHh MOJENU CKJIaI4aTod CTPYKTYpBI, HCIIOJIb3yeMbIe B
CTPOUTENILCTBE

(I)opMa KOHTPOJISA MOXKET ObITH npoBejacHa: yCTHO, IMCbMEHHO WJIM B BU1€ TECTUPOBAaHUSA.

HroroBas arrecrauus B (popme IK3aMeHa.

7. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

MPOT'PAMMBI YYEFHOU JUCIHATIJIMHBI

Peanmzanus mporpaMMbl IUCIUIUTAHBI TPeOyeT Haaudusl yaeOHOTo KabuHeTa. [y ycBoeHUs
3HaHUN M TPAKTUYECKUX HABBIKOB CTYACHTAMHM H3y4eHHE TUCHMIUIMHBI «buonorus» obecnedeHo,
IpeX/ie BCEro, HAJIMYMEM Hay4yHO-y4yeOHO-METOJMUECKOro KabuHeTa, B KOTOPOM €CTh BO3MOXKHOCTb
NPOBOJUTH 3aHATHS, KaK B TPAaIUIMOHHOH (opMmMe, Tak M C HCIOJIb30BAHWEM WHTEPAKTHBHBIX
TEXHOJIOTUH U Pa3MTUYHBIX 00pa30BaTEIbHBIX METOAUK.

B cocraB y4eOHO-METOAMYECKOTO U MaTEPUATBHO-TEXHUIECKOTO 00ECIIEYCHNUS TIPOTPAMMBI
y4eOHOM TUCIMITIIMHBI « BHOTOTHS BXOJAT:

* MHOTO()YHKITMOHATBHBII KOMILIEKC TPETO/IaBaTes;

* HarJsiiHble OCOOUsS (KOMIUIEKTHl Y4eOHBIX TaOJMII, IJIAKAaTOB, MOPTPETOB BBIIAOIIUXCS
YUYEHBIX, TUHAMHYECKUE MTOCOOUS, HIUTIOCTPUPYIOIIHE ONOIOTHIECKUE MPOIECCHI, MOJIECIN, MYJISDKH U
MHUKpOIpenapaTsl OMOJIOrHYECKUX 0OBEKTOB U Jp.);

* nH(HOPMAIIMOHHO-KOMMYHHKATHBHBIC CPECTBA;

* SKpaHHO-3BYKOBBIE TIOCOOUS;

* KOMIUIEKT TEXHHUYECKOW JOKYMEHTAIIMH, B TOM YHUCIIE TACTIOpTa Ha CPEICTBA OOYUCHUS,
MHCTPYKIIUU 110 MX MCIIOJIb30BAaHHUIO U TEXHUKE 0€30MacHOCTH;

» OubmoTeuHbIit HoHI.
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OobopynoBanue yueOHOro kaduHera:

- MOCaJOYHBIC MCCTA 110 KOJIUYCCTBY 06y‘IaIOIJ_[I/IXCSI;
- pabouee MeCTO MpernoaaBaTes;

- KOMIUIEKT y4eOHO-HarIsIIHBIX TOCOOUiA;
Texnuveckue cpeacTBa 00y4eHuUs:

- IPOEKTOP;

- HHTEpaKTUBHAs JI0CKa.

NN E

©

10.
11.

12.

13.
14.

15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

3L
32.

33

IHEPEYEHB BOITPOCOB K OK3AMEHY
buonorus. O0bEKT U MpeaAMET OUOIOTHH.
Otanbl pa3BUTUS OUOJIOTHH.
MeTop1 OMOJIOTHYECKUX UCCIIETOBAHUMA.
[IpuMeHneHne OMOJIOTMYECKUX 3HAHUHN
YpoBHM OpraHu3alMU )KUBOU MAaTEPUH.
OCHOBHbIE PU3HAKY JKUBOTO.
MHoroo6pasue KUBBIX OpPraHUu3MOB. THITBI KJIIETOYHOW OpraHU3aIliu.
HanunapcrBo  Ilpokapuotsl. LapctBo  [IpoOsiHku. OCHOBHBIE — MpeACTaBUTENN
nonapcTBApxebakrepun, Hactosmme 6akrepun, Oxcudorodakrepun 1 X 3HAYCHHE.
HannaperBo Oykapuotsl. CTpoeHue KIETKM PpacTeHUM, >KUBOTHBIX M TI'pUOOB.
O/HOKJIETOYHBIA ¥ MHOTOKJICTOYHBIH OpraHW3M, OCOOCHHOCTH (PYHKIIMOHHWPOBAHHUSL.
CrpoeHne TUIIMYHOM KJIIETKM MHOTOKJIETOYHOI'O OpraHu3Ma.
Krnerounas teopus. Kiietka — anemeHTapHas elMHULA )KUBOTO.
CTpyKkTypHO-(YHKLIMOHATIbHAS OpraHu3alus 3yKapuoTuuyeckoi kieTku. CrpoeHue
uurtomasMel.  [urormasmaruueckue opraHemuibl  (MeMOpaHHbE, HEMEMOpPaHHBIE,
CHELIUAIU3UPOBAHHBIE), UX CTPOCHUE U BBIOIHSIEMBbIE (DYHKIIMH.
Snpo kak BakHeMI1as 4acTh KJIETKU, CTPOCHHE U QYHKIMH XpoMocoM; poib JJTHK n
PHK.
buonornueckas memOpana. XUMHUYECKUI COCTaB U CTPOCHUS KIETOUHBIX MEMOpaH.
Mopnenu crpoeHust KieTO4HbIX MeMOpaH. OOmias XapakTepUCTHKa KJIETOYHbIX
MeMmOpaH. 13. OCOOEHHOCTH CTPOEHHUS LUTOIUIa3MAaTHYECKOH MeMOpaHbl MPOKapuoT,
JyKapuoT.
TpancropT BemiecTB uyepe3 IUIa3MaTHYECKyI0 MeMOpaHy: TpPAHCIOPT MEIKUX U
KpPYNHBIX MakpoMmoJeKkys. [laccuBHbIN, aKTUBHBIA TpaHCHOPT. 3HAUEHHUE TPAHCIIOPTA B
KHU3HU KIIETKH.
DNEeMEHTHBIN COCTaB KIETKH.
Heoprannueckue BemiecTBa KJIETKH.
Opranuyeckrie BeIecTBa KJIETKU: MOHOMEPHI U MOJIUMEPHI.
XUMUYECKUH COCTaB KIETKH: yriaeBosl. Kiiaccudukanms yrieBoaos.
Mounocaxapubl, UX pOjb B KJIETKE.
Jlucaxapupl, UX poJib B KIIETKE.
[Tonucaxapupl, UX pojb B KJIETKE.
JIumuapl. Knaccuduxanus nunuaoB. KoMnoHeHTH! TMIHIOB.
Crpoenue U GyHKIMHU HERTPATIbHBIX )KUPOB.
Crpoenue u GyHKIUHN GOCHOTUITHUIOB.
Crpoenue HyKJIeoTHaa.
OO6pa3oBaHue 11- U NOJIUHYKJICOTHIOB.
Crpoenue u ¢pyaxuuu JJHK.
Crpoenue u Gpynkun PHK.
KomnoneHnTs! 6enkoBbIx Mosiekyll. HesameHnmble aMMHOKUCIIOTHL. Kinaccupukanus
AMUHOKHCIIOT.
CBs13u B O€ITKOBOM MOJICKYJIC.
[lepBuyHas, BTOpUYHAsL, TPETUYHAS M YETBEPTUYHAS CTPYKTYpa Oerka.
. Jlenaryparus 6enka. @akTopsel, BeI3bIBAIONINE ACHATYpaInio. PeHaryparusi.
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34.

35.

36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

Sl

52.

53.
54.
55.
56.
57.
58.
59.
60.

61.
62.

63.
64.
65.

66.
67.
68.
69.
70.

71.

72.
73.

Mertaboau3m. OcoGeHHOCTH MeTaboM3Ma y aBTo- U rereporpodos. [Iutanue.
CrniocoObl MUTaHUS.

Oueprerudeckuii  oOmeH. [nmkomus. Kierounoe neixanue. OKHUCIUTENBHOE
hochoprmmpoBanue.

[Tnactuueckuit oOMeH. DoTocuHTE3. XEMOCHUHTES.

Kiterounsrit k. CoocoOsl IeeHus KIeTKH. AMATO3

Muto3, ero 6HOIOrHYecKOe 3HaAYCHHUE.

Melio3, ero OMOJIOrHYECKOE 3HAYEHHE.

Pa3zmuoxenue. becnosioe pa3MHOKEHUE, €M0 BUBI.

[Tonosoe pazmHoxkeHue. CTpoeHUe NOJOBBIX KIETOK.

I"ameTorenes, ero Buasl. OCOOEHHOCTH MPOTEKAHUS CIIEPMATOTEHE3a U OOTeHEe3a.
OmnonorBopenue, ero Busl. [lapreHorenes.

Ownrorenes, ero Tunsl. [lepuoansanus oHTOreHE3a.

DOMOpHOHANBHOE pa3BUTHE: IPOOJIEHUE, TaCTPYIIALMS, TUCTO- U OpraHOTeHE3.

I'enetnka — Hayka 0 HacJIeICTBEHHOCTH U U3MEHUYMBOCTU. | MOpUI0TIOTHYECKil METO.
Monorubpuanoe ckpemuBanue. [1epBbiii U BTOpoii 3aKk0HbI MeH 1ersl.

Jurnbpunnoe ckpemubanue. Tperuit 3akoH Menaens.

AHanu3upyrolee CKpeMBaHue, ero 3HaueHue.

B3aumogeiictBue — aieNnbHBIX  TEHOB:  TOJHOE  JOMHUHUPOBAHHE,  HEMOJIHOE
JOMUHUPOBAHUE U KOJOMUHUPOBaHUE. MHOKECTBEHHBIN AJIJICIU3M.

B3auMozeiicTBre HeauIebHBIX T€HOB: KOMIUIEMEHTAPHOCTh, SMHCTAa3, OJUMEPHSL.
[InenioTpomnus.

CuennenHoe HacinenoBanue. [lomHoe uw  HemonHoe — cuervieHue. BenuunHa
KPOCCUHIOBEpa. XpOMOCOMHas KapTa.

Hexpomocomuoe HacnenoBanue. Kpurepuu muToria3MaTH4eCcKoi HacaeACTBEHHOCTH.
N3mMeHYnBOCTSH, €€ BU/Ibl. 3HAUEHUE U3MEHYMBOCTH.

Myranuu. Knaccuduxanus myranuil.

I'enHble MyTanuu, X BUABL.

XPOMOCOMHBIE MYTAIMH: BHYTPUXPOMOCOMHBIE U MEKXPOMOCOMHBIE.

I'enomHBIE MyTaLINH.

OCHOBHBIE TUIIOTE3bI TPOUCXOKICHUSI )KU3HU Ha 3eMIie

buonorus B nogapsuHoBckuii nepuoa. Cucrema K.JIunHes. DBontolMOHHAsA TEOpHs
K.-b. Jlamapka

Pa3BuTHE 3BOMIOLMOHHBIX NPEACTaBICHUM.

VYuenue Y. [lapBuHa O NPOUCXOKIECHUN BUIOB. ECTECTBEHHO-HAy4YHBIE IPEANIOCHUIKH

sBomolMoHHOro  yueHuss Y.JlapsuHa. MckyccTBeHHBIE 0TOOp —  MeXaHU3M
peoOpa3oBaHUs YEJIOBEKOM KUBOM mpupoibl. OCHOBHBIE TIOJOKEHHUS YYEHUs
Y./lapBruHa

Muxkpossomntonud. Bua. [lonynsauronHas CTpykTypa BUAA.

MyTaruu — 31eMeHTapHbIN YBOIFOLIUOHHBIN MaTepran

V3MeHeHMs 4acTOThI TeHOB B MOMYJISIIMAX (MUTPAIMH, TPUPOIHbIE KaTacTpodsl,
B3aMOOTHOILIEHHS TUIIA «XUIIHUK — JKEPTBAY).

IIpocTpaHcTBEHHAs N30ISLMS TOMYIISUN

@DopMBbI €CTECTBEHHOT'O 0TOOpA.

WHauBHUyanbHbIA U TPYHIIIOBOM O0TOOD.

O6pazoBaHue BUA0B — Pe3yJIbTaT MUKPOIBOIIOIHH.

[TpucnocoOaeHHOCTh OPraHU3MOB — PE3YNbTAT IEHCTBHSI €CTECTBEHHOTO 0TOOPA.
MakponsBomtonus. bruomornueckuii mporpecc 1 OMOJIOTHUECKHI perpecc

[Tytn moctwxkenust Omonormueckoro mporpecca (Aporenes, Astorenes, Kararenes)
OcHOBHBIE 3aKOHOMEPHOCTH OMOJIOTUYECKOU ABOJIIOIUHU (IuBeprenius,
KonBeprenuus, [lapannenusm).

MecTo 4yenoBeka B CUCTEME KUBOTHOI'O MUpa

OCHOBHBIE CTaUU 3BOJIOLUYU YEIOBEKA
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74. BuyrpusunoBas nuddepennuanys yeaosedecta. Pacsl u pacorenes
8. PEKOMEHAYEMAS JIMTEPATYPA

Jna cmyoenmog:
OcHoBHas JuTepaTypa:

1 [uOGynesckwmii, A. FO. buonorus. B 2 1. Tom 1. B 2 4. Yacte 1 : yueOHHK U TPAKTUKYM JUIS
By30B / A. 10. [lubynesckwii, C. I'. MamonToB. — Mocksa : U3narensctBo HOpaiit, 2020. —
297 c.: Tekcr anexkrponnslit // Obpa3oBatenbHas ardopma FOpaidt [caiit]. — URL:_
https://urait.ru/bcode/452918 (mara obpamenus: 12.12.2021).

2. buonorus : y4eOHUK ¥ MPAKTHKYM ISt CpeHero npodeccruonansHoro oopasosanus / B. H. Spsirud [u

ap.] ; mox penakumeit B. H. Speiruna. — 2-e u3n. — Mocksa : H3parensctBo HOpaiit, 2021. —
378 ¢. — (IlpodeccuonanvHoe oOpazopanue). — ISBN 978-5-534-09603-3. — TekcT : 31eKTpOHHBIH //
OBC IOpaiir [caiit]. — URL: https://urait.ru/bcode/469487
3. Hapsun Y. [Ipoucxoxaenue sunoB ... CI16.: Hayka, 1991.
JlonoJiHUTeILHASA JINTEpPaTypa:

1. Buopa3noobpasue u oxpaHa npupoisl : yueOHUK u npakTukyMm ams By3os / E. C. iBanos, A. C.
YepnakoBa, B. A. Mapkos, E. A. JlymanoB. — 2-e wu3n., ucnp. u gon. — Mocksa :
WznarensbctBo FOpaiit, 2021. — 247 c. Tekct : anekTponHsbid / ObpazoBaTenbHas miaThopma
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/475410.

Eroposa T.A., Knynosa C.M., )Kuyxuna E.A, OcHoBsl 6uotexnonoruu. M.: Axanemusi, 2005
Kemuna H.1O., be3pyuko H.B. bruosorust B Tabimmnax u cxemax. M.: @enuke, 2008.
4, Tlexos A.Il. buonorus ¢ ocuoBamu 3Kojorun. M.: Jlans, 2005.

wn

/Jlna npenooasameneit:

1. O6 obpaszoBanuu B Poccuiickoit denepaunn: denep. 3akoH ot 29.12. 2012 Ne 273-03
(B pen. @enepanbHbIX 3aKk0HOB 0T 07.05.2013 Ne 99-03, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne
170-®3, ot 23.07.2013 Ne 203-D3, o1 25.11.2013 Ne 317-D3, o1 03.02.2014 Ne 11-®3, ot 03.02.2014
Ne 15-@3, ot 05.05.2014 Ne 84-®3, o1 27.05.2014 Ne 135-@3, ot 04.06.2014 Ne 148-D3, ¢ uzm.,
BHeceHHbIMU DenepasbHbIM 3aKk0HOM 0T 04.06.2014 Ne 145-03, B pen. Ot 03.07.2016, ¢ u3m. oT
19.12.2016)

2. Ilpuxa3z MunucrtepctBa obpazoBanus U Hayku P® ot 31 gexabps 2015 r. N 1578 "O
BHECEHUU HU3MEHEHUIl B (QenepanbHbIl TOCylapCTBEHHbIM 00pa3oBaTeNbHbIM CTaHIApT CPEIHEro
oOmiero oOpa3oBaHusi, YTBEpKAECHHBIH MpHKa3oM MuHucTepcTBa 00pa3oBaHMs U Hayku Poccuiickoit
®enepanyu ot 17 masg 2012 r. N 413».

3. ®depepanbHbIi roCyJJapCTBEHHBIH o0pa3zoBaTeNbHBIN CTaHIapT CpEIHETO
npodeccuonansHoro odbpazoBanus (OPI'OC CIIO) mo cnemmansHoctn 20.02.01 «PanumonansHOE
UCITIOJIb30BaHUE MPUPOJOX03HCTBEHHBIXKOMIUIEKCOBY,yTBEPKACHHBIM TpuKa3oM MuHHcTepcTBa
oOpa3oBanus u Hayku Poccuiickori @eneparmm Ne 351 ot 18.04.2014;

4. TlpumepHas OCHOBHasi oOpa3oBaTeNbHasl MporpaMMma CpelHero ooIero oopa3oBaHMUS,
ono0OpeHHast pernieHueM  (GeaepaTbHOTO  y4eOHO-METOIUYECKOT0 OOBEIWHEHUS TI0  O0IeMy
oOpazoBanuto (mpotoko ot 28 utonst 2016 1. Ne 2/16-3)

HNuTepHeT-pecypcsl
JlocTyn K 37eKTpoHHOM 6nbaroTeku Ha http://elibrary.ru
HarmonanwsHas anekTponHas 6nbnuoreka https://H36.pdy/.
buonorus xknerku.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.
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https://urait.ru/bcode/452918
https://urait.ru/bcode/469487
https://urait.ru/bcode/475410
http://elibrary.ru/
http://www.cellbiol.ru/
http://www.mobot.org/MOBOT/Research/APweb/
http://animaldiversity.ummz.umich.edu/site/index.html
http://www.virologynotebook.co.uk/General/general_virology.htm
http://www.marietta.edu/~mcshaffd/invert/
http://www.microbes.info/

9. Wikipedia http://wikipedia.org

10. https://sbio.info(Bcst 6uosorus. CoBpeMeHHast OHOJIOTHS, CTaThH, HOBOCTH, OMOIHOTEKA).

11. http://window.edu.ru (Enunoe okHO gocTyma kK 00pa3oBartelibHbIM pecypcam MHTepHeTa 1o
OUOJIOTHH).

12. http://window.edu.ru/catalog/resources/biologiya-test?p nr=50. (Tectr mas aOMTYpUEHTOB I10
BCEMY IIKOJIBHOMY KYpCy OMOJIOTHH)

13. https://biology.ru/course/design/index.htm.(buonorus B OtkpbiToM Koiwiempke. CalT COOEpKUT
3JICKTPOHHBIA yuyeOHUK moouosoruu, Online Tectsl).WWW. informika. ru (DneKTpoHHBIN Yy4eOHUK,
0O0JIBIION CIIMCOK HHTEPHET-PECYPCOB).

14. (buonorus ass MWKOIBHUKOB. KpaTkasi, KOMIaKTHAs, HO JJOCTATOYHO MOpOoOHast HHPOPMAITUS 110
pazzenam: «O0masn OHOJIOTHS, «boranukay,
«3oonorusny»,«Uemosek»).https://www.google.ru/search?client=opera&q=www.+bril2002.+narod.+ru&
sourceid=opera&ie=UTF-8&0e=UTF-8
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