HauunonajabHbIi Hpunoxenue 264
HCCJIEI0BATEIbCKUI YHUBEPCUTET

«BpICIIAas HIK0JIA IKOHOMHUKH YTBEPXJIEHO
MeJaroru4eCKUM COBETOM

JInueii Jnes H1Y BIID
rpotokoia Ne 15 or
22.08.2019

PaGouasi nporpamma yuyeOHOro npeaMmera (Kypca)
«bnogorusa. Cnennanuszanus «MaTemMaTuka»
35/35 yacoB (¢ npUMeHEeHHEM TEXHOJIOTHH CMEIIAHHOTO 00YyYeH 1)
9 kiacc

ABTOp:
MopvukoB A.A.




1. Ilnanupyemble pe3yJIbTaThl OCBOCHHMS Y4eOHOI0 peaMera

B pesynbrarte mszyuenusi ydebHoro mnpenmera «buonorus» Ha ypoBHE OCHOBHOIO
o01ero o6pa3oBaHUs

BhInycKHUK Hay4YWTCA TIOJIb30BaThCA HAy4YHBIM METOJIOM JUJIS PACIO3HAHUS
OMoONOTMYECKUX Mpo0JeM; JaBaTh HaydyHOE OOBSICHEHHWE OWOJOTHYECKUM (haKTam,
mpolieccam, SIBICHUSAM, 3aKOHOMEPHOCTSIM, UX POJM B KMU3HU OPraHM3MOB M YEJIOBEKA;
MPOBOJIUTH HAOJIOJICHUS 34 JKMBBIMU OOBEKTaMH, COOCTBEHHBIM OPTraHU3MOM; OMHUCHIBATH
OMONIOTHUYECKUE OOBEKTHI, MPOLECCHl U SIBJICHUSA, CTaBUTb HECIIOXKHBIE OHOJIOTHYECKHUE
HKCIIEPUMEHTBI U HUHTEPIIPETUPOBATDH UX PE3YJIbTATHI.

BrimyckHuk  oBnmajgeeT CUCTEMOM  OWOJOTHYECKMX 3HAHUM —  TOHSITHUSIMU,
3aKOHOMEPHOCTSIMU, 3aKOHAMH, TEOPUSMH, UMEIOIIMMU Ba)KHOE 0O0IIeo0pa3oBaTeIbHOE U
MO3HABATEIHHOE 3HAUCHHUE; CBEJICHUSIMU IO UCTOPUH CTAHOBJICHHSI OMOJIOTHH KaK HAYKH.

BrimyckHuk OCBOMT OOIIME MPUEMBbl: OKa3aHHsS TEPBOM IMOMOIIM; PalMOHATBHOMN
OpraHu3aluy TpyJla U OTIbIXa; BBIPAILMBAHUS U PA3MHOKEHHS KYJIbTYPHBIX PACTEHUN U
JOMAITHUX JKUBOTHBIX, yXOJa 3a HHUMH; MPOBEJACHUS HAOIIOACHUN 3a COCTOSHHEM
COOCTBEHHOTO OpraHW3Ma; MpaBuiia padOThl B KaOMHETE OMOJIOTHH, C OMOJIOTUYECKUMU
npruOoOpaMu U UHCTPYMEHTAMHU.

BrinmyckHuK mprOOpeTeT HABBIKM HCIIOIB30BaHUS HAYYHO-TIOMYJISPHON JTUTEpaTyphl
no OWOJIOTHH, CIPAaBOYHBIX MaTepuaioB (Ha OyMaXXHBIX M DJIEKTPOHHBIX HOCHUTENSX),
pecypcoB MHTepHeTa IpH BHITIOJIHEHUN YUYE€OHBIX 3a/1a4.

BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHTHCH:

® OCO3HAHHO UCNOIL308AMb 3HAHUS OCHOBHLIX NPABUL NOBEOEHUS 8 NPUPOOE U OCHOB
300p08020 00PA3a HCU3HU 8 ObIMY,

® @bIOUPamb Yellegble U CMBICI08bLE YCIMAHOBKU 8 CEOUX OeliCMBUSAX U HOCIYNKAX NO
OMHOUIEHUIO K HCUBOU NPUPOOE, 300P0BbI0 CBOEMY U OKPYHCAIOUWUX,

® OpUEHMUPOBAMbC 8 CUCmeMe NO3HABAMENbHbIX YEHHOCMEU — B0CHPUHUMAMDb
uHgopmayuro  OUONIOCUHLECKO20 — COOePIUCAHUS 6  HAYYHO-NONYIAPHOU  Jaumepamype,
cpeocmeax maccosou ungopmayuu u Humepnem-pecypcax, Kpumudecku OyeHUsamo
NOAYYUEeHHYI0 UHDOpMAyUio, aHAIU3UPYS ee Ccooepxcanue U OaHHble 00 UCMOYHUKE
ungopmayuu,

® co30asamvb cOOCMBEHHblE NUCbMEHHblE U YCMHble CO0OWeHUs O OUONOSUYECKUX
ABNEHUAX U NPOYECcax HA OCHOBE HECKONbKUX UCMOYHUKO8 UHGDOPpMAYUU, CONPOBOHCOAMb
svicmynjieHue npeenmayueil, y4umsleas 0CoOOeHHOCMU AYOUMOPUU C8EPCIMHUKO8

® pabomamb ¢ 3eKMPOHHOL 0DYUaouel cucmemou

® NIaHUpPOB8amMb 80U 0Opa3oeamenbHble 3a0ayu U pe3yibmamol.

7KuBble opranu3mbl

BBINyCKHUK HAY4YUTCH:

® BBIJICATh CYIIECTBEHHbIC TPU3HAKU OHOJOTHYECKHX OOBEKTOB (KIETOK W
OpPraHW3MOB pPACTEHUH, JKUBOTHBIX, TPHOOB, OaKTepuil) U TMPOIECCOB, XaPAKTEPHBIX IS
JKUBBIX OPTaHU3MOB;



® apryMeHTHpPOBaTh, MPHUBOJUTH JOKA3aTEIbCTBA POJCTBA PA3IUYHBIX TAKCOHOB
pacTeHMid, ’KUBOTHBIX, TPUOOB U OaKTEPUIL;

® ApPryMEHTHPOBATh, MPUBOAUTH JOKA3aTEIIbCTBA Pa3IMYUN pPacTEHUM, KUBOTHBIX,
rpu0oOB 1 OaKTepHii;

® OCYILIECTBIISITh KJIACCU(PUKAIINIO OMOJIOTHYECKUX 00BEKTOB (PACTEHUMN, ’KUBOTHBIX,
OakTepuid, rpuOOB) Ha OCHOBE ONpENEICHUS WX TMPUHAUICKHOCTH K OIpEeeIeHHON
CHCTEMATHYECKOMU TPYMIIE;

® packpbiBaThb pOJIb OWUOJOTUM B MPAKTUYECKOM JCATEIBHOCTH JIIOACH; pPOJb
Pa3IUYHBIX OPTaHU3MOB B JKU3HH YEIOBEKa;

® OOBICHATH OOIIHOCTH MPOUCXOXKIEHUS U SBOJIONMH CHUCTEMAaTHYECKUX TPYII
pacTeHMi 1 )KUBOTHBIX Ha MPUMEpaxX COMOCTABICHUS OMOIOTUYECKUX OOBEKTOB;

® BBISBIISITH IPUMEPHI U PACKPBIBATH CYIITHOCTH MTPUCTIOCOOIEHHOCTH

® OpraHu3MoOB K Cpejie OOUTaHuUS;

® pasnuyaTh MO BHEIIHEMY BHUAY, CX€MaM M OMHCAHUSIM peajbHbIe OMOJIOTHYECKUE
OOBEKTHl WM WX HU300paKeHHs, BBISBIATh OTIMYUTENbHBIC MPU3HAKH OUOJIOTHMUYECKHX
00BEKTOB;

® CpaBHMBATh OMOJOTUYECKHE OOBEKTHI (PACTCHHMsI, KUBOTHBIE, OAKTEpHUH, TPUOHI),
MIPOIIECCHI KU3HEIEATETbHOCTH; JIENaTh BHIBOJIBI U YMO3AKIIOUEHHSI HA OCHOBE CPAaBHEHHS,

® YCTaHABIIMBATh B3AaMMOCBS3U MEXIY OCOOCHHOCTSIMU CTPOCHUS U
GYHKIIUSIMU KIIETOK M TKaHe#, OpraHoB ¥ CUCTEM OPTaHOB;

® WCIOJb30BaTh METOJbI OWMOJOTUYECKOM Hayku: HaOM0JaTh U OMHUCHIBATH
Ouonorudyeckue OOBEKThI W TPOIECCHI, CTABUTh OHOJIOTMYECKHUE OKCIIEPUMEHTHI U
OOBSICHATD UX PE3YIIbTATHI;

® 3HaTh U APTYMEHTHUPOBATH OCHOBHBIC MIPaBUjIa IOBEACHUS B IPUPOJIC;

® AHAIM3UPOBATH U OLIEHUBATH MOCJIEACTBUS JEATEIbHOCTH YEJIOBEKA B MIPUPOJIE;

® ONUCHIBATH U UCTOJIB30BaTh MPUEMbI BHIPAIIMBAHUS U PA3MHOXKECHUS KYJIBTYPHBIX
pacTeHHi 1 JIOMalIHUX KUBOTHBIX, YX0/1a 32 HUMU; [ ] 3HATh U cOOJI0IaTh MIpaBuiia paboThI
B KaOMHETE OMOJIOTHH.

N3yuas o61mme 0Mo10rudecKrue 3aKOHOMEPHOCTH

BbpInyCKHUK HAYYHMTCH:

® BBIJCIATh CYIIECTBEHHbIE TMPU3HAKK  OHOJIOTHYECKUX OOBEKTOB  (BUIA,
IKOCHUCTEMBI, OHOC(Ephl) U MPOILIECCOB, XapaKTEPHBIX /I COOOIIECTB KUBBIX OPraHU3MOB;

® ApryMEHTHpPOBaTh, MPUBOAUTH JIOKAa3aTEIbCTBA HEOOXOAMMOCTH  3alllUThI
OKPYXKaIOIIEH CpebI;

® ApPryMEHTHPOBATH, MPUBOJAUTH JI0KA3aTEIbCTBA 3aBUCUMOCTU 3[I0POBbsSI UEJIOBEKA
OT COCTOSTHUSI OKPYXKAIOIIEH CpeIbl;

® OCYHICCTBIATh  Kiaccu(UKauioo  OHONOTHYECKHMX OOBEKTOB HA  OCHOBE
omnpeeNeHrs UX MPUHAJIC)KHOCTU K ONPEIeICHHON CUCTEMAaTHYECKON TPYIIIE;

® DACKphIBaTh pPOJb OWOJOTHM B TMPAKTHYECKOW MAEATEILHOCTH JIOJEH; POJb
OMOJIOTUYECKUX OOBEKTOB B TPHUPOJE U JKU3HU 4YEJIOBEKAa; 3HAUCHHUE OHOJIOTHYECKOTO
pazHooOpa3us 71l cOXpaHeHus obrnocdepsr;



® OOBSICHATH OOIIHOCTH MPOUCXOXKIEHUS W DBOJIOIUN OPraHU3MOB Ha OCHOBE
COTIOCTAaBJICHUS OCOOCHHOCTEH UX CTPOCHUS U (DYHKIIMOHUPOBAHHS,

® OOBSCHATH MEXaHU3MbI HACIICJICTBEHHOCTH U U3MEHUYNBOCTH,

® BO3HHKHOBEHHS MPUCIIOCOOICHHOCTH, MPOIECC BUI000Pa30BaHUS;

® pa3nIuuaTh MO BHEIIHEMY BHJY, CXEMaM U OMHCAHHSIM pealbHbIe OMOIIOTHUECKUC
OOBEKTHl WU WX HW300pKCHUS, BBIABISAS OTIIMYUTEIbHBIC TNPU3HAKA OHWOIOTHYCCKHUX
00BEKTOB;

® CpaBHUBATh OMOJIOTUYECCKHE OOBEKTHI, IPOIECCHI; JeTIaTh BEIBOIBI U

® YMO3aKJIIOYECHHUS HA OCHOBE CPABHEHUS;

® YCTaHABIIMBATh B3aMMOCBS3H MEXKIY OCOOCHHOCTSIMH CTPOCHHUS W (PYHKIUSIMHU
OpPTraHOB M CUCTEM OPTaHOB;

® JCIIONB30BaTh METONBI OWOJOTMYECKOW HAayKd: HaONI0NaTh W ONHCHIBATh
OnoJIoTHYeCKHEe OOBEKTBI W TMPOIECCHI, CTABUTh OHOJOTHYECKUE OSKCICPUMEHTHI U
OOBSICHATH UX PE3YIbTATHI;

® 3HATh M AaPrYMCHTHPOBATh OCHOBHBIC TMpaBWJIa I[IOBEICHUS B IPHPOJIE;
AQHAJIM3UPOBATH M OIEHUBATH MMOCIEACTBHS JEATEIFHOCTH YeJI0BEKa B MIPUPO/IE;

® OMWCHIBATH M UCIOJIH30BATh MIPHEMBI BRIPAIIIMBAHUS M PAa3MHOKCHHUS KYJIBTYPHBIX
pacTeHui U JOMaITHUX )KUBOTHBIX, YX0JIa 32 HUMH B arpoIieH03ax;

® HAaXOAUTh B Y4eOHOHM, Hay4yHO-NOMYJSIpHOM JnuTeparype, HWHTepHeTpecypcax
UHPOPMAIIMIO O JKUBOW mpupone, opOopMISITH €€ B BHIC NHUCHMEHHBIX COOOIICHUIA,
JIOKJIa0B, pedepartos;

® 3HAThH U COOIIOJATh MpaBmUiia pabOTH B KaOMHETE OMOIOTHH.

BbINnyCKHHUK MOJYYHT BO3MOKHOCTh HAYYHTHCS:

® NOHUMAmMb  9KOJLO2UYecKue  Npoobremul, BO3HUKAWOWUe 8  YCI0BUAX
HEPAYUOHATILHO20 NPUPOOONONILIOGAHUS, U NYMU PEUEHUsI IMUX NPOOTIeM;

® aHAIUBUPOBAMb U OYEHUBAMb Yeaedble U CMbICI08ble YCMAHOBKU 6 CB0UX
oelicmeusix U NOCMYNKAX N0 OMHOWEHUI0 K 300P08blI0  CBOEeMY U  OKPYICAIOUWUX,
nOCIe0CmBUs 6IUAHUSL PAKMOPO8 PUCKA HA 300P0O8be Yell08eKd,

® HaxoOumv uH@oOpMayurlo nNo Bonpocam oodwel OuonrocuU 8 HAYYHONONYJSAPHOU
qumepamype, CneyuaIu3upoOBaAHHbIX OUOIOSUYECKUX CL08APsX, CNPAasoyHuKax, Mnmepnem
pecypcax, anaiuuposamy U OYeHU8ams ee, nepegooums U3z 0OHoU Gopmul 8 Opyyio;

® OPUEHMUPOBAMNbCA 8 CUCeEME MOPAIbHLIX HOPM U YeHHOCmel N0 OMHOWEHUIO K
0b0vexmam JHcuBoU Npupoosbl, COOCMBEHHOMY 300P0O8bI0 U 300pP0BbI0  OpyeUux Jjrooell
(npusHaHue 8blCOKOU YEHHOCU HCUZHU B0 BCEX ee NPOABIEHUSX, IKOIO2UUECKoe CO3HAHUE,
IMOYUOHATILHO-YEHHOCTIHOE OMHOUIeHUe K 00beKmMam HCUol npupoosl);

® co3z0asamv cOOCMBeHHbIe NUCbMEHHbIE U YCMHbLE COOOWEHUS O
COBPEMEHHBIX NPOobIeMax 6 001acmu OUONO2UU U OXPAHbL OKPYHCalouell cpedbl HA OCHOBE
HEeCKONbKUX UCTMOYHUKO8 UHDOPMAYUU, CONPOBONCOAMb BbICMYNIeHUe npe3eHmayuell,
VUUmMvI8asL 0COOEHHOCMU AYyOUMOPUU C8EPCIHUKO8,

® pabomamv 6 2pynne C8ePCMHUKO8 NpU peuleHul NOo3HABAMENbHbIX 3a0ay
CBAZAHHBIX C MEOPeMUYeCKUMU U NPAKMUYeCKUMU NpooaIeMamu 8 001acmu MOJIeKYIAPHOU



ouonocUY, 2eHemuKu, 9KO0A02UU, OUOMEXHONO2UU, MEOUYUHbL U OXPAHbL OKpPYICAiouell
cpeobl, NIAHUPOBAMb COBMECHHYIO OesiMeNbHOCMb, VHUMbIEAMb MHEHUE OKPYICAIOUUX U
A0eK8aAMHO OYEeHUBAMb COOCMBEHHDII BKAAO 8 0eAmMebHOCHb 2PYNNbL.



2. Coaep:xanue yueOHOro mpeaMera

BuoJjiorus. Beeaenue B 001y ouosoruio, 9 kiaace, (70 4, 2 yac B Hexes10)*
Beenenue (4 uaca)

buonorus Hayka o xuBoii mpupoze. 3HaueHre OMOJIOrMYeCKUX 3HaHUN B COBPEMEHHOU
xu3HU. [Ipodeccun, cBsazannbie ¢ Ouonorueit. Metossl uccienoBanus ouonoruu. [lousarue
«oku3HbY. COBpeMEHHbIE Hay4HbIE TPEICTABICHUS O CYIIIHOCTH ku3HU. CBOICTBA JKUBOTO.
YPOBHH OpraHu3auy KUBOH IPUPOBL.

IlIpeomemnmnuie pe3ynrvmamot

Yuawuecs donoicHvl 3name:

— CBOMCTBA KHBOTO;

— METO/bI UCCIIEIOBAaHUSI OMOJIOTHH;

— 3HaYeHHUE OMOJIOTUYECKUX 3HAHUN B COBPEMEHHOM KU3HHU.

Yuawuecs donsicnvl umems npeocmasnenue:

— 0 OMOoIOTHH, KaK HAyKe O KUBOUM MPUPOIE;

— 0 npodeccusx, CBI3aHHbBIX C OUOTOTHEH;

— 00 ypOBHEBOI OpraHU3aIiu KUBOU TIPUPO/IBI.

Paznen 1. MoaekyJsipubiii ypoBensb (8 uacog)
OO61mas xapakTepucTUKa MOJIEKYJISIPHOTO YPOBHS OpraHU3aIiuu kuBoro. Cocras, CTpOESHUE
U QYHKIIUU OPTaHUYECKHUX BEIIECTB, BXOSIINX B COCTAB JKUBOTO: YTIIEBOIbI, JIUITH/IBI,
0enku, HyKIenHOBbIe KUcaoThl, AT® u apyrue opraHu4eckue COeTMHEHUS.
Bbuonornyeckue karaan3aTopbl.
Jlabopamopnuie u npakmuueckue pabomepl Pacuienienre nepokcuia BOaopoaa
dbepMeHTOM KaTasia3oi
Ilpeomemmnuie pe3yiomamot:
Yuawuecs oonorchor:
— 3HAaTh COCTaB, CTPOEHUE U (DYHKIIUN OPraHUYECKUX BEIIECTB, BXOASAIINX B COCTAB
KHUBOTO;
* U3zyuenue Kypca npo8oOumcs 8 mexHoio2uy CMeuaHHo20 00yueHus ¢ NOMOWbIO
kypca «Obwas buonocusy BIIID. 1 wac omeooumcs na 3auamus 6 kiacce, 1 uac na
camocmosmenvHoe usydenue npeomemad.
— UMETh MePBOHAYAILHBIC CUCTEMATU3UPOBAHHBIC MTPEJICTABICHUSI O MOJICKYIISIPHOM
YPOBHE OpraHHU3aIlH )KUBOTO, O BUPYCaX KaK HEKJIETOUHBIX (opMax KU3HH;
— TIOJTYYUTh ONBIT UCTIOIH30BAHUS METOIOB OMOJIOTUIECKON HAYKH U TIPOBEICHUS
HECIIO)KHBIX OMOJIOTUYECKUX IKCTICPUMEHTOB TSI M3YYCHUSI CBOWCTB OPTaHUYECKIX
BEIIECTB U PYHKINN (PEPMEHTOB KaK OMOJIOTMYECKUX KaTaIH3aTOPOB.

Paznen 2. Kierounslii ypoBens (/6 uacos)

OO0mias xapakTepUCTUKA KIETOYHOTO YPOBHS OpraHu3aiuu kuBoro. Kierka —
CTPYKTypHas ¥ PyHKIIMOHATbHAS €IUHUIIA )KU3HU. MeToabl n3yueHust kieTku. OCHOBHbBIC
MOJIOKEHUS KJIETOYHOM Teopruu. XUMUYECKUN COCTaB KJIETKU U €ro MocTosiHcTBO. CTpoeHue



KJeTKd. OYHKIIMU OPraHOUAOB KieTKH. [IpokaproThl, 3yKaproThl. XpOMOCOMHBIN HabOp
kieTkd. OOMeH BEIIeCTB U MPeBpallleHue YHEPTUU — OCHOBA KU3HEIEATEIHLHOCTH KIETKU.
DHepreTuyeckuii 0OOMEH B KJIETKe KJIETKH. A3poOHOoe 1 aHa3poOHoe Jibixanue. Pocr,
Pa3BUTHE U KU3HEHHBIN UK KJIETOK. Bupycol. ABTOTpodBI, reTepoTpOodHbI.
Hemoncmpayua Moneinp kieTku. MukponpenapaTsl MUTO3a B KJIETKaX KOPEIIKOB JIYKa;
XpoMocoM. MoJienu-anminkanuy, WUTI0CTPUPYIOLIKE AejieHue KieTok. Pacieninenue
NEePOKCHJIa BOAOPO/Ia C TOMOIIbIO (PePMEHTOB, COAECPIKAIINUXCS B )KUBBIX KIETKAX.
Jlabopamopnule u npakmuueckue pabomul PaccmarpuBaHue KJIETOK paCTEHUN U
KUBOTHBIX I10J] MUKPOCKOIIOM.

Ilpeomemmnuie pezynomamol

Yuawuecs oonocnol s3namo:

— OCHOBHBIE€ METOJIbI U3YUEHHUS KIIETKH;

— 0COOEHHOCTH CTPOCHHMSI KIIETKH YKapUOT U MPOKAPUOT;

— (pyHKIIMM OPraHOMI0B KIIETKH;

— OCHOBHBIE TTOJIOKEHHS KIIETOYHOW TEOPUH;

— XUMHUYECKUN COCTAaB KIIETKH.

Yuawuecs donscnvl umems npeocmasnenue:

— 0 KJIETOYHOM YPOBHE OpTraHU3allUU KUBOTO;

— 0 KJIETKE KaK CTPYKTYpHOU U (DYyHKIIMOHAIBHOW €ANHUIIE KU3HH;

— 00 oOMeHe BEIIeCTB U MpeBpallleHrne YHEPTUU KaK OCHOBE JKU3HENEITEbHOCTH KIICTKH,
— 0 pOCT€, Pa3BUTHUU U KU3HEHHOM IIHKJIE KIETOK;

— 00 0COOEHHOCTSIX MUTOTHYECKOTO JIEJICHUS KIETKH.

Yuawuecs oondicnvl noryuums onvim:

— HCIIOJIb30BaHUS METOJIOB OMOIOTMYECKON HAyKU U MPOBECHUS HECIOKHBIX
OMOJIOTrMYECKUX IKCIIEPUMEHTOB JIJISl U3YUECHHUSI KIIETOK KUBBIX OPTaHU3MOB.

Paznen 3. OprannzameHHnblii ypoBenb (14 uacos)

becrnonoe u mojgoBoe pa3MHOXKEHHE OpraHu3MoB. OOIIHE MOHATHS O JIETCHUH KICTKH
(MuTO3, Meiio03). IlonoBeie kneTku. OmiogoTBopenre. MHAMBUYAIbHOE Pa3BUTHE
oprann3mMoB. OCHOBHBIE 3aKOHOMEPHOCTH TepeIaul HaCIeICTBEHHON HH(OpMAIUH.
['eneTnueckas HEMPEPHIBHOCTD KU3HU. 3AKOHOMEPHOCTH U3MEHYUBOCTH.
Jlabopamopnuie u npakmuueckue padomul BrisiBIICeHNE U3MEHYNBOCTH OPTaHU3MOB.
Ilpeomemmnuie pezynomamol

Yuawuecs oonocnol snamo:

— CYIIIHOCTh OMOTEHETHYECKOTO 3aKOHA;

— OCHOBHBIC 3aKOHOMEPHOCTH Tepe/laun HACIECTBEHHON HH(POpMAIIHH;

— 3aKOHOMEPHOCTH U3MEHYUBOCTH;

— OCHOBHBIE€ METO/IbI CEJICKITUU PACTEHUH, ’KUBOTHBIX U MUKPOOPTaHU3MOB;

— 0COOEHHOCTH Pa3BUTHS TOJOBBIX KIETOK.

Yuawuecs donoicnol umems npeocmasnenue:

— OpPraHU3MEHHOM YPOBHE OpraHU3aIliU KHUBOTO;

— 0 MeHo3e;



— 00 0COOEHHOCTSIX UHANBUAYATBLHOTO PAa3BUTHSI OPTraHU3MOB;
— 00 0COOEHHOCTSIX OECIIOIOTr0 M MOJIOBOTO Pa3MHOKEHHUSI OPTaHU3MOB;
— 00 OIUIOJOTBOPEHUH U €T0 OMOJIOTUYECKOM POJIH.

Tema 4. IlonyassHOHHO-BUA0BO# YpoBeHb (8 uacos)

Bun, ero xpurepun. Ctpykrypa Buga. [Iponcxoxnenune BunoB. Pa3BuTre 3BOTIOIMOHHBIX
npencraBiaeHuil. [lomymnsius — sneMeHTapHas equHuna Bosonnu. boproa 3a
CYILECTBOBAHUE U €CTECTBEHHBIN 0TOOP. DKOJIOrUs KaK HayKa. DKOJIOrHYecKue (paKkTopsl U
YCIIOBHSI CPEJIbI.

OcHOBHBIE TOJOXKEHUS TEOPUH HBOJMIONHUH. J[BMXKYIIME CHJIBI  SBOJIOIUU:
HACJIEACTBEHHOCTh, M3MEHYMBOCTh, OOpb0a 3a CYIIECTBOBAHHME, €CTECTBEHHBIH OTOOD.
[TpuciocobneHHOCTh W €€ OTHOCUTEIbHOCTh. VckyccTBeHHBI oTOOp. Cenekums.
OO6pa3oBaHue BHI0B — MUKPOIBOJIONHS. MaKpOIBOIOIIHS.

IlIpeomemmnuie pe3ynomamot

Vuawuecs donoicHvl 3Hamo:

— KPUTEPUH BHUJIA U €TO MOMYISIIIHOHHYIO CTPYKTYPY;

— DKOJIOTUYECKHE (DAKTOPHI M YCIOBHS CPEJIbI;

— OCHOBHBIE TIOJIOKEHHS Teopuu dBotonuu Y. JlapBuHa;
— IBWKYIIHE CHIIBI SBOJTIOINN;

— IYTH JTOCTHXKEHUSI OMOJIOTMYECKOT0 Iporpecca.
Yuawuecs donodicHvl umems npedcmasieHue:

— 0 MOMYJISIIIMOHHO-BU0BOM YPOBHE OPTaHU3AINH KUBOTO;
— 0 BUJIE U €r0 CTPYKTYPE;

— O BIUSTHUM SKOJIOTHYECKUX YCIOBHIA HA OPTaHU3MBEI;

— O MPOUCXOXKICHUH BHUJIOB;

— 0 Pa3BUTHUH BOJIIOIIMOHHBIX MPEICTABICHUN;

— O CHHTETHYECKOW TEOPUH IBOIIOIIHN;

— 0 MOMYJISILMK KaK 3JIEMEHTApPHOMN eIMHULIE SBOJIIOINH;

— 0 MHUKPO3BOJIIOINY;

— 0 MEXaHM3Max BUA000pa30BaHNUS;

— 0 MaKpO3BOJIIOIMHU U €€ HaIllPaBICHUSIX.

Yuawuecs oonoicnvl nonyuums onvim:

— UCTIOJIB30BAHMS METOIOB OMOJIOTUYECKON HAYKU U TIPOBEICHUS HECIOKHBIX
OMOJIOTUYECKUX IKCIEPUMEHTOB JUI N3Y4YEeHUsI MOP(POIOTHIECKOTO KPUTEPHSI BHIOB.

Paznen 5. DkocucTeMHbIH ypoBeHb (6 uacos)

buornienos. Dkocucrema. Bzanmocss3s nomyssiuii B OuoreorieHose. [lenu nuranus. O6meH
BEIIICCTB, MIOTOK W MPEBPAICHUE SHEPTUH B OMOreorieHo3e. B3anMOOTHOIIICHHS MEXTY
OpPraHU3MaMH B DKOCHUCTEME.

Ikcexkypcuu OnvicaHre YKOCUCTEMBI OJTMKAMIIEro mapka

Ilpeomemnmnuie pe3yivmamot

Yuawuecs oondicuvl 3name:



— CTPYKTYPY SKOCUCTEMBI U MMOTOKH SHEPTUU B HEH

— OCHOBHBI€ ITUKJIbI BEIIECTB B 9KOCUCTEMAX

— THUIBI B3aUMOOTHOIIICHUI OPraHu3MOB

Yuawuecs donoicHbl umems npedcmasieHue:

— 0 METOJaX UCCIIEAOBAHUS SKOCUCTEM;

— O JTUMUTUPYIOUUX (aKTOpax, BIUSIONIUX HA OPTaHU3MBI,

— 0 MYTHU NEPEeMEILCHUS SHEPTUU MEXKIY 3BEHbSIMU B DKOCUCTEME;

— 00 OTHOCHUTEIIbHOCTH MPUMEHEHUS YKOJIOTUYECKUX METOIOB,;

Yuawuecs oonoicnvl nonyuumse onvim:

— HCIIOJIH30BaHUSI METOJIOB OMOJIOTHYECKOM MHIMKAIIMK B YCIOBHSIX TOPOJICKOTO MapKa.

Pa3nen 6. BuocdepHnslii ypoBenb (8 uacos)
buocdepa u ee CTpyKTypa, CBOMCTBA, 3aKOHOMEPHOCTH. KpyroBopoT BEIIECTB U SHEPTUU B
onocdepe. Dxomorndeckre Kpu3uchl. OCHOBHI PAaIMOHATBHOTO TPHUPOIOTIOIB30BaHUSI.
Bo3HUKHOBEHHE U Pa3BUTHE KU3HU. B3risapl, TMIIOTE3bI B TEOPUH O TIPOUCXOKICHUN
xu3HU. KpaTkas uctopus pa3BuTHs OpraHNIecKoro Mupa. Jloka3zaTenbcTBa IBOIOIIH.
Ilpeomemmnvwie pezynomamaol

Yuawuecs oonocnol 3namo:
— OCHOBHBIC THITOTE3bI BOZHUKHOBEHHSI )KU3HU Ha 3eMiie;
— 0COOCHHOCTH aHTPOTIOTCHHOTO BO3JICHCTBUE Ha OHochepy;
— OCHOBBI PAIlMOHAIEHOTO MPUPOJIOTIOIH30BAHHS,
— OCHOBHBIC ATAITbl PA3BUTHUS )KU3HHU Ha 3eMII€.

Vuawuecs oonoicnvl umems npedcmasieHue:
— 0 6uocdepHOM ypOBHE OpPraHU3aIUU KUBOTO;
— 0 cpenooOpasyromIei eI TeNIbHOCTH OPTaHU3MOB;
— 0 B3aMMOCBSI3H KHBOT'O M HEXKHBOTO B OHocdepe;
— 0 KpYroBOpOTE BelecTB B Ouocdepe;
— 00 sBoIOIIMN 6rocheps;
— 00 9KOJIOTUYECKUX KPU3HUCAX;
— 0 pa3BUTHUH MPEACTABICHUNA O MMPOUCXOXKICHUH KU3HU U COBPEMEHHOM COCTOSTHUH
pOOJIeMBI;
— 0 JIOKa3aTeNbCTBAX BOIOLINY;
— 0 3HaYCHHUH OMOJOTUYECKUX HAYK B PEHICHUH MPOOIJIEM pariOHaIHLHOTO
MIPHUPOJIONIOIE30BAHMS, 3AIUTHI 3JJOPOBBS JIFOACH B YCIOBHSIX OBICTPOTO U3MEHEHUS
IKOJIOTUIECKOTO Ka4eCTBa OKPY)KAIOIIEH CpeIbl.

Yuawuecs oondcrvr demoncmpuposams:
— 3HaHUE OCHOB KOJIOTMYECKON IPAaMOTHOCTH — OLIEHUBATH MOCIEACTBHS IS TEIIbHOCTH
YeJI0BeKa B MPHUPOJIC U BIUSIHUE (PAKTOPOB PHCKA HA 3/IOPOBhE UCIOBEKA; BEIOUPATH
IIEJIEBBIC U CMBICIIOBBIC YCTAHOBKHU B CBOMX JCHCTBUSX M MOCTYIKAaX MO OTHOIIEHUIO K
KHUBOU IPUPOJE, 3I0POBBIO0 CBOEMY M OKPYXKAIOIINX; OCO3HABATh HEOOXOIUMOCTh
NEHCTBUM MO COXpaHEHUI0 OMopa3Hoo0pa3us U MPUPOJAHBIX MECTOOOUTAHUIN BUIOB
pPaCTEHUN U KUBOTHBIX.



Memanpeomemmoie pe3yivmamat.

Yuawuecs oondicuol ymems:

— OMpeaensaTh NOHATUS, POPMUPYEMBIE B IIPOLIECCE U3YUCHHS TEMBI;

— KJIacCU(HUIIMPOBATH U CAMOCTOSITEIIBHO BBIOUPATh KPUTEPUH IS KIIaCCU(PUKAIIHH;

— CaMOCTOSTENIbHO (POPMYIHPOBATH MPOOJIEMBI UCCIIEIOBAHUS U COCTABIIATH MOJTAMTHYIO
CTPYKTYpYy OYIyIIETO CAMOCTOSITEILHOTO UCCIIEAOBaHUS;

— TIPH BBITIOJTHEHUHU JA00OPAaTOPHBIX M MPAKTUUECKUX padOT BRIOMPATH ONTUMAJIbHBIC
crocoObl ACHCTBUI B paMKax Mpea0OKEHHBIX YCIOBUI U TPeOOBaHHUM U COOTHOCUTH CBOU
JIEUCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTAMMU;

— ¢opMyIUPOBAThH BHIBOJIHI,

— YCTaHaBJIMBATh IPUUYUHHO-CJICICTBEHHBIE CBSA3U MEXKAY COOBITUSIMU, SIBICHUAMU;

— MPUMEHSATh MOJIEIIH M CXEMBI JUISI pellieHNs YICOHBIX U TTO3HABATEIbHBIX 3a/1a4;

— BJIQJICTh IPUEMAMHU CMBICIIOBOT'O YTEHUS, COCTABJISATh TE3UCHI U IIAH-KOHCTIEKTHI 110
pe3yJibTaTaM YTCHHUS;

— OpPraHu30BHIBATh Y4€OHOE COTPYAHHUYECTBO M COBMECTHYIO JACATEILHOCTD C yUUTEIEM U
CBEpCTHUKaMU;

— HUCMOJIb30BaTh MH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHUH TIPH MOJTOTOBKE
COOOIIEHNH, MYTbTUMETUMHBIX TPE3EHTAIINH;

Jluunocmmubwie pe3yrvmamat 00yueHUsA

Yuawuecs oonorcnur:

— OCO3HaBaTh, KakW€ TOCJIEACTBUS JUIsl OKpYXawIed Ccpeabl MOXKET HUMETh
pa3pylIUTENIbHASA JACATEIBHOCTh YEJIOBEKA M MPOSBISTH TOTOBHOCTh K CaMOCTOSITEIBHBIM
MOCTYIKaM U JEHCTBHAM Ha 0J1aro mpupo/Ibl;

— YMETh PEAIN30BbIBATh TEOPETUUECKUE MMO3HAHUS B IOBCETHEBHOM KU3HU;

— MOHMMAaTh 3HAYEHUE OOYYEHHS Il TOBCEIHEBHOM JKM3HM M OCO3HAHHOTO BHIOOpA
npodeccunu;

— MpU3HABATH MPABO KAXKOTO HA COOCTBEHHOE MHEHUE;

— YMETb OTCTauBaTh CBOIO TOUKY 3PCHMUS,

— KPUTHUYHO OTHOCHUTHCSI K CBOMM MOCTYIIKAaM, HECTM OTBETCTBEHHOCTh 3a HX
MOCJCCTBHUS.

IlpumepHBIil cMCOK JIa0OPAaTOPHBIX M NPAKTHYECKHX PadoT 1nmo pasgeny
«O0mednoI0ruYecKue 3aKOHOMEPHOCTH»:

1. W3yyenme KJIETOK © TKAaHEH PACTEHUH M IKUBOTHBIX HA TOTOBBIX
MUKpoOTpenaparax;

2. PasjmencHWe MUTMEHTOB pACTEHHWH MO0 WX pPACTBOPUMOCTH B Pa3IUYHBIX
pacTBOpUTETSAX

3. BblsgBiieHHE PATOB H3MEHYMBOCTH OPTaHU3MOB,;

4. BpisBieHHE MPUCTIOCOOICHUI Y OPraHU3MOB K cpeie 0OuTaHus (Ha KOHKPETHBIX
npuMepax).

IIpumepHBIii  cHHCOK JIKCKYypcuid 1o  pasgeny «OOmeduosiornyeckue
3aKOHOMEPHOCTH:



1. W3yuenue u onmcaHue 3KOCUCTEMBI CBOCH MECTHOCTH.

2. Deonioyus KPYnHwlX MAKCOHO8 HCUBOMHBIX. 300J102UUECKULL MY3ell.

3. Pasnoobpasue muxpockonuuecku cywecms. Coop npob 6 onudicaiiuem 6o0oeme
¢ NOCEOYIOWUM MUKPOCKONUPOBAHUEM



3. TemaTu4yeckoe NJIAHNPOBAHUE

9 kiaacc (70 4, 2 yaca B Hee10)™

Ne Tema. KonnuecTBoO 4acoB ayIUTOPHBIX
(BHEAYTUTOPHBIX)

1 |BBenenue. 2 (2)

2 |MonekyIsIpHbIA YPOBCHb 4 (4)

3 |KiteTouHBIi ypOBEHB. 8 (8)

4 |OpraHu3MeHHBII YPOBCHb. 8 (6)

5 |[TonyasiuOHHO-BHI0BOM 4 (4)
YPOBEHb.

6 |9KOCHCTEMHBIN YPOBEHbD. 3(3)

7 |buochepHblii ypOBEHb. 4 (4)
Peseps. O6o06marormiee 2 (4)
MIOBTOPCHHE
Hroro 3a ron 35 (35)

* U3yuenue Kypca nposooumcst 8 mexHoio2uu CMeuaHHo20 00yueHus ¢ NOMOWbio Kypca
«Obwasn buonoecusay» BILD. 1 uac omeooumcs na 3auamus 6 kiacce, 1 wac na
camocmosmenvHoe usyuenue npeomemad.

Ccolika Ha onnaun-kype «Obwas buonoausy
https://online.hse.ru/local/showcase/?cid=246
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