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YYPEKJIEHUE BBICILIEIO OBPA30OBAHUS «TBEPCKOM I'OCYJAPCTBEHHbBIN
MEJIUIMUHCKUN YHUBEPCUTET» MUHUCTEPCTBA 3JIPABOOXPAHEHUS
POCCUNCKON ®EJEPALIMA
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ITosicHuTeIbLHASA 3aNMUCKA

[Tporpamma kypca «lIpaktnueckass Ouojorus» OAET MpeACTaBICHUE O LEIU U
3ajayax uU3y4deHus yueOHoro mnpeamera «buonorus» Ha yriyOJ€HHOM YpOBHE,
ompezenser o0sA3aTeNIbHOE TMPEIMETHOE COJAEpKaHHE, €ro CTPYKTYpUpPOBaHHUE IO
pazzenaM U TeMaM, pEKOMEHAYET NOCIe0BaTEIbHOCTh U3YUEHHs YUEOHOTO MaTepHraia ¢
y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBA3EH, JIOTMKM y4eOHOTO Mpoiiecca,
BO3pPAacTHBIX OCOOEHHOCTEH oOywaromuxcsi. B mporpamme peain3oBaH NPUHLUIT
MIPEEMCTBEHHOCTH C M3yYe€HHEM OHMOJIOTHU Ha YPOBHE OCHOBHOI'O OO0Iero oopa3oBaHusl,
Omarojmapss d4eMmy MpPOCMATPUBAETCS HAMPABICHHOCTh HA TOCIEAYIOIIEe pa3BUTHE
OMOJIOrMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUSI, SKOJOTUYECKOTO MBIIUICHHS, TMPEJCTaBICHU O 3I0pOBOM o00pasze
YKU3HU, HA BOCTIMTaHUE OEPEKHOTO OTHOIICHHUS K OKPYKAIOIIeH MPUPOIHOM cpejie.

Kypc «IIpakTrueckas Ononorus» 3apepuiaeT OM0JIOrHyecKoe 00pa3oBaHUE B LIKOJIE
U OpPUEHTHUPOBAH Ha pacCHIUPEHUE U YrIIyOJeHHe 3HAHUM, OOY4YaloIIUXCS O >KUBOU
MIPUPOJIC, OCHOBAX MOJEKYJISIPHOW M KJIETOYHOW OWOJOTHHU, IMOPUOJIOTUU U OUOJIOTHHU
pa3BUTHS, TEHETUKH, CENIEKIIMU, OMOTEXHOJOT UM, IBOJIIOLIMOHHOTO YYEHUS U KOJIOTUH.

N3yuenue Kypca OpUEHTUPOBAHO HA MOATOTOBKY OOYUYAIOLINXCS K MOCIEYIOIIEMY
MOJIYYEHHIO OMOJIOrMYEeCKOro o0pa3oBaHUsl B BY3aX M B OpraHM3alUsX CpPEIHEro
npodeccruoHanbHOro obpazoBaHus. OCHOBY €ro cojepXaHUsi COCTaBJISET CUCTEMaA
OMOJIOTMYECKUX 3HAHHH, TOTYYSHHbIX PU U3YYSCHUH 00yUYaOIIMMHUCS COOTBETCTBYIOIINX
CHUCTEMAaTHUYECKHUX pa3/iesIoB OMOJIOTUH HAa YPOBHE OCHOBHOTO 00111€T0 00pa3zoBanusi, B 10—
11 kmaccax 9TH 3HAHUS TOAY4YalOT pa3BUTHE. TakK, paCIIUPEHbl M YIIIyOJEHBI
OMONOTMYeCcKUe 3HAHUS O PACTEHUAX, >KUBOTHBIX, Trpubax, OakTepusx, OpraHu3Me
YeJIoBeKa, 00X 3aKOHOMEPHOCTAX KU3HU, TOMOJIHUTEIbHO BKIIIOUEHbI OMOJIOTHYECKUE
CBEJICHUS MPUKIAJHOTO U MOMCKOBOIO XapakKTepa, KOTOPbIE MOKHO HCIOJIB30BaTh KAk
OpUEHTHUPBI IS TOCNeaylomero Bbibopa mpodeccun. Bo3moxkHa Taxke HHTErparus
OMOJOrMYEeCKMX  3HAHUH €  COOTBETCTBYIOIIMMHU  3HAHUSIMH,  IOJYYECHHBIMHU
oOyyaronmMMucs Py 3y4eHUU GU3NKH, XUMUH, reorpaduu U1 MaTeMaTHKH.

CtpyKTypa mporpaMMbl Kypca OTpakaeT CHUCTEMHO-YPOBHEBBIM U 3BOJIIOLMOHHBIN
noaxoab! K uzydenuto ouosnorun. Kype «Ilpakruueckas 6uonorus» npusBaH 00eCrednTh
OCBOEHHE OOYyYaIONIMMHCA OWOJIOTUYECKHX TEOpUH W 3aKOHOB, WICH, NMPUHIMIIOB U
MPaBUIL, JIEKALIUX B OCHOBE COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KapTUHBI MUpa, 3HAHUN
0 CTPOEHUH, MHOT000pa3nu 1 0COOCHHOCTSIX KJIETKH, OpraHu3Ma, IOMyJIsSIul, ONOIIeH03a,
HKOCUCTEMBI, O BBIAAIONIMXCA HAYYHBIX JOCTHXKEHHUSX, COBPEMEHHBIX HCCIIEJOBAaHUSIX B
OMOJIOTUH, MPUKIIATHBIX ACTIEKTaX OMOIOTUYECKUX 3HaHUM. /171t pa3BUTHS U MTOAIEP KAHUS
uHTEpeca oOydarommxcsd K OWOJNOTMM  HapsAdy €O 3HAYUTENbHBIM  OOBEMOM
TEOPETUYECKOT0 MaTepuaia B COJEPKaHUU MPOrPaMMBbI NMPEIYCMOTPEHO 3HAKOMCTBO C
UCTOpPHEW CTAHOBJIICHWS W PAa3BUTHA TOW HIM HHOM oO0nacTh OWOJIOTHH, BKIAIOM
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OTEYECTBEHHBIX M 3apYOCKHBIX YYEHBIX B PpEHICHWE BAKHEHIINX OHOJOTHYECKUX U
AKOJOTUYECKHUX MPOOIIEM.

[lenp u3yueHUs: Kypca — OBIAJCHHE OOYYAIOUIMMUCS 3HAHUSMU O CTPYKTYpHO-
(GYHKIMOHATEHOW OpPraHU3aIluH )KUBBIX CHCTEM Pa3HOTO paHTa U MPHOOpPETECHHE YMEHHI
UCIIOJIb30BAaTh 3TU 3HaHUA B (OPMHUPOBAHUM HHTEpECa K ONpeaeIEéHHOM 00JacTu
npodeccuoHaNbHON AESTENIbHOCTH, CBSI3aHHOM ¢ OMOJIOTHEH, WM K BBIOOPY y4eOHOTO
3aBEJICHUS TSI TPOIODKEHUST OMOJIOTHYECKOTO 00pa30BaHMSL.

JlocTkeHue LeTu W3y4YeHUs: Kypca Ha yriayOJaEHHOM YypOBHE oOecreunBaeTcs
pelIeHreM CIeAYIOIUX 3a1au:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl OWOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpHsIX, KOHIEMIUSAX, THUIMOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
NpaBHUjaX, COCTABIAIOMIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHpa; O
CTPOCHHHU, MHOT000pa3uu U 0COOEHHOCTSAX OMOIIOTUYECKHX CHUCTEM (KIIETKAa, OPTaHU3M,
MOMYJISIMS, BUJl, OMOTEOIIeHO03, Orocdepa); O BHIIAIONIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCIICAOBAHUAX B OMOJIOTUH,

O3HAKOMJICHHE OOYYalIIMUXCS C METOJAaMH TIO3HAHUS JKUBOW  MPHUPOIBL:
UCCJIEIOBATEIbCKUMU METO/JaMH OMOJIOTHYECKUX HAayK (MOJEKYJISPHON W KIETOYHOM
Onosoruu, SMOPUOIOTHH U OMOJIOTUHN PA3BUTHUS, TCHETUKH U CEICKITNH, OMOTEXHOJIOTUH 1
CHUHTETUYECKON OWOJIOTHH, MAJICOHTOJOTHH, SKOJOTHH); METOJAaMH CaMOCTOSITEILHOTO
MPOBEACHUSI OMOJIOTUUECKUX MCCIIEIOBAaHUM B TaOOopaTopuu U B mpupojie (HabmroaeHue,
U3MEpEHUe, SKCTIEPIMEHT, MOJICINPOBAHUE ),

OBJIJICHHE 00YYAIOIMMUCS YMEHUSAMU: CAMOCTOSATEIBHO HAXOAUTh, AaHATU3UPOBATh
U HCHOJb30BaTh OHMOJOTMYECKYH0 HWH(OPMAILMIO; TOJb30BAaThCsl  OMOJIOrHMUECKON
TEPMUHOJIOTUEN U CUMBOJIMKOM; YCTaHAaBIUBATh CBSI3b MEXIY Pa3BUTHEM OHOJIOTHH U
COLIMATbHO-3KOHOMHYECKUMHU U SKOJIOTMYECKUMHU MTPOOJIEMaMH YeJIOBEUECTBA; OLICHUBATh
TIOCTIC/ICTBUSI CBOCH JEATENFHOCTH MO0 OTHOMICHUIO K OKPYXKAIOMIeH MPUPOIHON cpere,
cOoOCTBEHHOMY 37IOPOBBIO U 3JI0POBBIO OKPYKAIOIIUX JIFO/ICH; 000CHOBBIBATH M COOIIOIATh
Mepbl TPOGUIAKTUKN WH(PEKIMOHHBIX 3a00JIeBaHUM, MTpaBHUiia MOBEACHUS B NMPUPOJE U
oOecrieyeHnsi 0€30MaCHOCTU COOCTBEHHOM KU3HENESATENIBHOCTH B Ype3BbIYANHBIX
CUTYaIMsIX MPUPOJHOTO W TEXHOTEHHOTO XapaKTepa; XapaKTepHU30BaThb COBPEMEHHBIC
Hay4HbIC OTKPBITHS B 00J1aCTU OMOJIOTHH;

pa3BUTHE y OOYYArOMIMXCS WHTEIUICKTYAJIBHBIX M TBOPYECKUX CIIOCOOHOCTEH B
npoliecce 3HaKOMCTBA € BBIJAIOIIMMUCS OTKPBITUSIMU U COBPEMEHHBIMH UCCIIEIOBAHUAMHU
B Ouoyorumum, pemaeMbIMH €0 TpodJeMaMH, METOAOJOTHEeH OHOJIOTHUYECKOTO
UCCIICZIOBAHUS,  NPOBEACHUSA  OKCIEPUMEHTAIbHBIX  MCCICNOBAaHHWM,  peIIeHus
OMOJIOTUYECKHX 3a/1a4, MOJCIUPOBAHUS ONOIOTHIECKIX OOBEKTOB U MPOIIECCOB;

BOCIIUTaHKUE y 00y4aroUMXcs [IEHHOCTHOTO OTHOIICHMSI K )KUBOUM MPHUPOJE B LEIOM
U K OTZICTIBHBIM €€ 00BEKTaM U SIBICHUSIM; (POPMHPOBAHHUE IKOJIOTHIECKOM, TeHETUYECKON
IrpaMOTHOCTH, OOIIEH KyJbTYphl IMOBEIEHUS B NPUPOJIC; HMHTErPALMH €CTECTBEHHO-
HAyYHBIX 3HAHUU;



npuoOpeTeHne o0y4JaromumMucs KOMIIETEHTHOCTHU B palMoHaIbHOM
IPHUPOIONOJIB30BaHUM (COONIOACHUE TPaBHJI MOBEJIEHUS B IMPHUPOJE, OXpaHbl BHUJIOB,
AKOCHUCTEM, OHOoCchepsl), COXpaHEHUH COOCTBEHHOTO 37I0POBBS U 370POBBSI OKPY>KAIOIINX
monen (coOmoaeHus Mep npodUiIaKTUKUA 3a00jieBaHU, oOecrieueHne 0e30MacHOCTH
KU3ZHENEATEIbHOCTH B YPE3BBIYAMHBIX CHUTyalUsX MPUPOJHOTO U TEXHOTCHHOI'O
XapakTepa) Ha OCHOBE UCIOJIb30BaHUs OUOJIOTHYECKIX 3HAHUHN U YMEHUH B IOBCETHEBHOM
AKU3HU;

CO3/IaHKE YCIOBUHM JUIsl OCO3HAHHOTO BBIOOpA OOYyUYaIOMIMMHUCA WHAMBUAYATbHON
o0pa3oBaTebHON TPAEKTOPHH, CITIOCOOCTBYIOIIEH MocienyrouemMy npodeccuoHaibHOMY
CaMOOIIPEIENIEHUIO, B COOTBETCTBUU C MHANBUAYATbHBIMU HHTEPECAMH U TOTPEOHOCTAMU
pervoHa.

OO61ee uncno yacoB, OTBEICHHBIX Ha u3yueHue Kypca «lIpaktuueckas Guonorus»
Ha ypOBHE cpeaHero oouiero oopasoBanusi, coctasiser 68 yacos: B 10 kiacce — 34 yaca
(1 gac B Henemnto0), B 11 kinacce — 34 yaca (1 yaca B Henem0).

Ot16op opraHuzanMoHHBIX (GOPM, METOJAOB U CPEICTB OOyUEHHUS] B paMKax Kypca,
OCYHIIECTBIISIETCS € YY€TOM CHEHU(PUKA €ro COACpKaHHWS M HalpaBICHHOCTH Ha
OpOJOJKEHNE  OMOJOTMYECKOTO  00pa3oBaHMs B OpraHu3alusaX  CPeIHEro
MpoeCCHOHATBHOTO U BBICIIETO 00pa30BaHUS.

[Tporpamma kypca «IIpaktuueckass OMOJOTHsD JAOMOIHIET YriIyOJIeHHOE U3yueHHE
Kypca «buonorus» ONOJHUTENIBbHBIMU MPAKTUYECKUMU paboTamMu U paboToll ¢
DBPUCTUYECKUMH 3aiaHusMH. Kypc Takke HMeEeT CBOEH LEJIbI IOBTOPEHUE,
aKTyaJIM3alMio 3HAHU, MOIYYEHHBIX B XOJ€ U3yUeHHUs Kypca OMOJOTHM YIiyOJIeHHOTO
ypoBHs B 10 u 11 knmaccax v 0TpaOOTKM 3TUX 3HAHUNA HA MPAKTUYECKUX 3a/1a4ax.



Couepmaﬂne Kypca BHeypO‘{HOﬁ ACATCJIBbHOCTHA

10 xmacc

Tema 1. buonorus kak Hayka

CoBpemeHHast Ouosorusi — KOMIUIEKCHass Hayka. KpaTkas ucTopusi pa3BUTHUSA
Oouonorun. bruonorndeckue Hayku W H3ydaeMmble UMHU NpoOiembl. DyHaamMeHTaNbHBIE,
HPUKIIAJHbIE U TOUCKOBbIE HAYUHBIE UCCIIEOBAHUS B OMOJIOTHU.

3Hauenne Ouonoru B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. Ilpodeccun, cBs3aHHple ¢ Ouosiornedl. 3HaueHHWe OHOJOTMM B
INPAKTUYECKOM  JIE€ATEIbHOCTH  YEJIOBEKa:  MEOUIMHE,  CEJIbCKOM  XO3S5MCTBE,
IIPOMBIILIJIEHHOCTH, OXPaHE IPUPOLBL.

Tema 2. JKuBble cUCTEMBI M UX U3YYEHHE

Kupble cucteMbl Kak mpeaMmeT u3ydeHus Ouosiornd. CBOMCTBA KHMBBIX CHUCTEM:
€AMHCTBO XMMHYECKOTO COCTaBa, MJUCKPETHOCTh M LEIOCTHOCTb, CJIOXKHOCTH U
YIOPSAAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHM3alUs, CaMOBOCIIPOU3BEICHHUE,
pa3IpaxuMOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE.

YPOBHM OpraHM3alUy XUBBIX CHCTEM: MOJIEKYJSIPHBIM, KJIETOUYHBIM, TKaHEBBIM,
OpraHU3MEHHBIN, TMOMYJIAIMOHHO-BUIOBOM, JKOCHUCTEMHBIH (OMOTeOleHOTHYECKHI),
ouocdepnsiii. [Iporecchl, mpoucxondmue B XKUBBIX cucTeMax. OCHOBHBIC MpPHU3HAKHU
xuBoro. JKu3Hb Kak ¢opma cylecTBoBaHHMA MaTepuu. Hayku, n3ydaromue >XUBBIC
CHUCTEMBI Ha Pa3HBIX YPOBHAX OpraHU3alUu.

N3yuenne >xuBBIX cucteM. MeTtoapl Ouosnormdyeckod Hayku. HaOmrogenue,
U3MEPEHHUE, DKCIIEPUMEHT, CUCTEeMaru3auus, MeraaHanus. [loHaTtne o 3aBUCUMON U
He3aBUCHMOW nepemMeHHOU. llmanupoBanue skcnepumenta. llocTaHOoBKa M mpoBepka
runore3. HyneBas rumoresza. IloHsTtne BBIOOpKHM W €€ J0cTOBepHOCTH. Pa3bpoc B
Ouosornyeckux AaHHbIX. OIEHKa JTOCTOBEPHOCTH MOJYUYEHHBIX Pe3yibTaToB. [IpuunHEI
HCKa)XCHUS PE3YNIbTAaTOB dKCIIEpUMEHTA. [[oHATHE CTATUCTUYECKOTO TECTA.

Tema 3. bruonorust kneTku. XuMu4decKkasi OpraHu3anus KIeTKH.

Knerka — cTpyKkTypHO-(pYHKIMOHATbHAS €IMHUIIA )KUBOTO. METOIBI MOJIEKYISPHOI
U KJIETOYHOM OMOJIOTMH: MUKPOCKOMUS, XpoMaTorpadusi, 3nekTpodopes, MeTo 1 MEYEHBIX
aToMoB, Au(depeHranIbHoe HeHTpUyrupoBanue, KyJIbTUBHPOBaHHUE KIETOK. M3yuenue
(buKCUpPOBaHHBIX KJIETOK. DJIEKTpoHHas Mukpockonusi. KoHdokaabHas MUKpPOCKOMUS.
BuransHoe (MpH>KU3HEHHOE) U3YUYEHHUE KIIETOK.

XHUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YIBTPaMUKPOdIeMEHThI. Bona u eé
pOJIb  KaKk pacTBOPUTENs, peareHTa, yd4yacTHe B CTPYKTYpUPOBAHMHU  KIIETKH,
TEIUIOperyysinui. MUHepanbHbIe BEIIECTBa KIETKH, MX OHojormueckas poib. Pousb
KaTHOHOB U aHHOHOB B KJIETKE.

Oprannyeckue  BemlecTBa  KIETKUA.  buonormdyeckme  nonumepsl.  benkn.
AMUHOKHCIOTHBIH cocTaB OenkoB. CTpyKTypel OenkoBoil Monekynsl. I[lepBuunas
CTpyKTypa OeJika, NenTHIHas CBsi3b. BTOpUUYHasA, TpeTHUUYHAs, YETBEPTUUHAS CTPYKTYpBHI.
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Henarypamus. CsoiictBa OenkoB. Knaccudukamms GenkoB. buonormueckue ¢yHKunun
OEJKOB.

VYrneBoasl. MoHOcaxapuabl, AWCAXapuIbl, OJMIOCaxapuabl M IOJIUCAXapUJIbL.
OO0muit mnaH cTpoeHus U (PU3NKO-XUMHUYECKUE CBOICTBa YrieBoAoB. buomornueckue
(yHKIUU YIIIEBOJOB.

Jlumuaer. 'mapodunbHO-THIpOGOOHBIE cBoiicTBA. Kitaccudukarnus IUMHIOB.
Tpurnuuepuasl, Gochonunubl, BOCKH, CTEpouabl. buosornueckue QGyHKIUN JTUITHIOB.
OOmme cBoiicTBa OWONOTHYECKMX MeMOpaH — TEKy4ecTh, CIOCOOHOCTh K
CaMO03aMbIKaHUIO, MOJTYyIPOHNUILIAEMOCTb.

Hyxnennosele kucnorsl. JJHK wn PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotuast. [Ipunmun kommementapuoctu. [IpaBuno Yapradda. Crpykrypa JTHK —
nBOMHas crnupaib. MectoHaxoxaenue u ouonornueckue ¢ynkuuu JJHK. Buast PHK.
®yuxnun PHK B knetke.

Crpoenne wmonekyiasl AT®. Makpospruueckue cBsizu B MoJiekyne ATO.
buonoruueckue pynkunn AT®. BoccTaHoBiIEHHBIE TEPEHOCUNUKH, UX (PYHKIMH B KIIETKE.
Hpyrue nykneosuarpudocdarsl (HTD). CexBenupoanue JJHK. Meroapl reHOMUKH,
TPAHCKPUIITOMHUKHU, TPOTEOMHUKHU.

CrpykTypHas Ouosiorusi: OMoOXUuMHUYECKUE U OMOPU3NYECKUE UCCIIEJOBAaHUS COCTaBa
U TPOCTPAHCTBEHHOM CTPYKTYphl OMOMOJIEKYJ. MOenupoBaHUE CTPYKTYPHI U QyHKITUI
OMOMOJIEKYT M MX KOMIUIEKCOB. KOMMBIOTEpHBIM AM3ailH W OpPraHudyecKuidl CHUHTE3
OMOMOJIEKYJ U UX HEMPHUPOIHBIX aHAJIOTOB.

Tewma 4. Ctpoenue u pyHKIuU KiaeTkd. OOMEH BEIIECTB U MPEeBpaIlleHNEe YHEPTUU B
knetke. HacnencrBennas undopmanus u peanusauus e€ B KieTke. JKU3HEHHBIH UK
KJIETKU

Tunel  KJIETOK:  JyKapuoTudeckas W mpokapuorudeckas.  CTpyKTypHO-
(GbyHKIMOHANIbHBIE 00pa30BaHUs KIETKH.

Crpoenue npokapuotnueckoil kieTku. Kietounas creHka OakTepuil U apXxei.
OcoOGeHHOCTH CTpOeHUs] TreTepoTpoHON M aBTOTPO(PHON NPOKAPUOTUYECKUX KIIETOK.
MecTo 1 posb NPOKapUOT B OMOLIEHO3AX.

Ctpoenrie ¥ (yHKIMOHUPOBAHHE JSYKapUOTHUYECKOW KieTku. [lmazmatmueckas
MeMOpaHa (tazmanemma). CTpyKTypa miazmaTudeckod MemOpanbl. TpaHCoOpT BEIIECTB
yepe3 IMia3MaThuyeckyro MeMmOpaHy: maccuBHbIM (quddy3us, obneruénnas muddysus),
aKTUBHBIN (MEpPBUYHBII M BTOPUYHBIM aKTUBHBIN TpaHcnopt). [lomynmpoHnnaeMocTh
MeMOpanbl. PaboTa HaTpuif-kaineBOro Hacoca. DHIOLMTO3: MUHOLMTO3, (arouuTos.
Ox3ouuto3. Kierounas crenka. CTpykrypa W (yHKIHH KJIETOYHOW CTEHKH PaCTEHUM,
rpu0oB.

Huronnazma. I{uro3zons. ILlutockener. /[IBmwkenwe wnurormnaasmbl. OpraHousl
kineTkd. OnHOMeMOpaHHbIE OpraHoujbl KIETKH: 3HJomiuasmaruueckas cetb (O11C),
anmnapat ['oJbKu, TM30COMBI, X CTpOEHUE U PYHKIMH. B3auMocBs3b 0qHOMEMOpaHHBIX
opraHouioB kjeTku. CTpOEHHE TpaHyJApPHOIO pEeTUKyJdyma. MexaHu3M HanpaBlICHUS
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oenkoB B JIIC. Cunre3 pactBopuMbIx OenkoB. CHHTE3 KJIETOYHbIX MeMOpaH. ['nmankuit
(arpanynsipHbIf) SHOOIUTaA3MaTUUECKUM peTukynyMm. CekpeTopHas (yHKIUS amnmapara
[onbmxu. Monuduxarus 6enkoB B anmapate ['onbmxu. CopTupoBKa OEIKOB B anmapare
lNombmxu. TpaHcopT BewIecTB B KJIETKE. Bakyonu pacTuTenbHbIX KIETOK. KiieTouHbIM
cok. Typrop.

[TonyaBTOHOMHBIE OPTaHOUIbI KJIETKH: MUTOXOHIpUH, IIacTuabl. [Iponcxoxnenue
mutoxoHpuit u mactua. Cumobuorenes (K.C. Mepexkosckuii, JI. Maprynuc). Ctpoenue
U (QYHKIIMM MUTOXOHIpHM W mactui. [lepBuyHble, BTOPUYHBIE U CIOKHBIE IJIACTHIbI
(OTOCHHTE3UPYIOMIMX AYKAPUOT. XIIOPOIUIACTHI, XPOMOIUIACTHI, JIEHKOIIACTBI BBICIIUX
pacTeHUH.

HememOpannbie opraHounbl kiaeTkd CTpoeHue U  (QyHKIMM HeMeMOpaHHBIX
opraHouJioB kjeTku. PubGocomsbl. Ilpomexyrounsie ¢unameHnTsl. MukpoduIaMeHTHI.
AKTUHOBbIE MUKpO(DmIaMeHThl. MBbIIedHbIe KIETKU. AKTHHOBBIE KOMIIOHEHTBI
HEMBIIIEYHBIX KJIETOK. Mukporpybouku. Knerounsiii nentp. CTpoeHue W JIBUKEHUE
KTYTUKOB W  pecHHYeK. MukpoTpyOouku uuroriasmel. Llentpuons.  benku,
aCCOLIMMPOBAHHBIE C MUKPOPHIAMEHTAMU U MUKPOTpyOOUKaMu. MOTOpHBIE OENKH.

Anpo. OGonouka sigpa, XPOMATHH, KapHOILIa3Ma, SAPBINIKH, UX CTPOEHUE H
bynakuuu. SnepHsiil 6enkoBbiii MaTpukc. [IpocTpaHCTBEHHOE PacoI0KEHNE XPOMOCOM B
uHTepa3zHOM ssipe. DYXpOMATUH M TeTepOXpPOMATHH. benku XpoMaTHHA — THCTOHBI.
JuHnamuka siiepHoi 000109k B MUTO3€E. SIepHBII TpaHCTIOPT.

Knerounsie BxmoueHus. CpaBHUTEIbHAs XapaKTEPUCTHKA KIETOK HYKapHUOT
(pacTuTeNnbHOM, )KUBOTHOM, TPHOHOIN).

AccuMuIsinus MU AMCCUMMIISALMSA — JBE CTOPOHBI MeTabonu3Mma. Tumbel oOMeHa
BEIIECTB: aBTOTPOQHBIN U reTepoTpoPHBINA. YUacTue KUCIOpoia B OOMEHHBIX MpoIleccax.
OHepreTuueckoe obecrieueHue kinetku: npespamieHne AT® B oOMEHHBIX mpoleccax.
depMEHTATUBHBIA XapaKTep peakiuil KIeTOYHOro wMerabonn3ma. DepMeHThl, UX
CTpOeHHE, CBOWCTBa M MexaHu3M aencTBusa. Kodepmentsl. OTnuuus (EepMEHTOB OT
HEOPraHWYECKNX  KaTaju3aTopoB.  benku-akTuBaTtopel ©W  OCIKU-MHTUOUTOPHI.
3aBUCUMOCTb CKOPOCTH (DEpPMEHTATUBHBIX PEAKIIUI OT Pa3IMUHbIX (DAKTOPOB.

[lepBUYHBII CUHTE3 OPraHUYECKHUX BEUIECTB B KIeTKe. POTOCUHTE3. AHOKCUTECHHBIHN
U OKCUTEHHBIM (oTocuHTe3 y OakTepuil. CBeTOoCOOMpArOmMUe MUTMEHTHI M MHUTMEHTHI
peakunoHHoro ueHtpa. Ponp xmopomnactoB B mpouecce ¢oTocuHTe3a. CBeToBas U
temHOBast (as3bl. Doroapixanue, Cs., C4- 1 CAM-tunel gortocunresa. IIpoaykTuBHOCTD
dotocunTe3za. BiusHue pa3nuyHbBIX (PAKTOPOB Ha CKOPOCTh (OTOCHHTE3A. 3HAUCHHE
dbotocuHTE3A.

XemocuHTe3. PazHooOpaszue OpraHu3MOB-XEMOCHHTETHKOB: HUTPUDHIMPYOIIHE
OakTepuu, Kene3z00akTepuu, cepoOaKTepuu, BOJOPOJAHbIE OakTepuu. 3HaueHUE
XEMOCHUHTE3A.



Ana’poOnbie opranu3mbel. Buasl Opoxenus. Ilpomykter OpokeHuss u uX
UCIIOJIb30BAHUE  YEJIOBEKOM.  AHa’poOHBIE  MHUKPOOPTraHM3Mbl  KaK  OOBEKTHI
OMOTEXHOJIOTUH U BO30OYAUTENHN OOTIC3HEH.

AspoOHbBIEC OpraHU3MBbI. DTalbl 3HEpreTuyeckoro ooMena. [loaroroBuTebHbIN TAI.
['mukonn3 — 6ECKUCIOPOAHOE PACIIEIIIEHHE TITFOKO3bI.

buonornueckoe OKHCIEHHE, WIM KIETOYHOE JbIXxaHue. Poiap MUTOXOHIpHI B
npoueccax Ouosornyeckoro okucieHus. lluknmueckue peakuuu. OKHUCIUTENBHOE
dbochopunrpoBanue. JHeprusi MeMOpaHHOTO rpaareHTa npoToHoB. Cunte3 AT®: pabota
npotoHHOH AT®-cunrtassl. [IpeumyinecTBa a’poOHOro mMyTH oOMEHa BELIECTB Mepen
aHa’pOOHBIM. D(PPEKTUBHOCTH IHEPIETHUECKOTO OOMEHA.

Peakuun wmatpuuHoro cuHTe3a. I[IpUHIMI KOMIUIEMEHTAapHOCTH B pEaKIUAX
MaTpU4YHOro cuHTe3a. Peanusaius HaciencTBeHHOW uHpopmaruu. ['eHeTHUecKuil Ko,
ero cporcrea. TpaHckpunuus — matpuunblii cuHTe3 PHK. [IpuHnmne! tpanckpunnmu:
KOMILIEMEHTAPHOCTb, aHTUIIAPAJUIEIBHOCTh, aCUMMETPUYHOCTh. CO3peBaHNE MAaTPUUHBIX
PHK B sykapuornueckon kinetke. Hekonupyromme PHK.

Tpancnsimus u e€ stanbl. Yuactue TpancnopTHeix PHK B OuocunTese Oenka.
VYcnoBust 6uocunrteza 6enka. KoaupoBanue amMuHOKHCIOT. Poibs pubocom B OuocuHTE3E
oenka.

CoBpeMeHHBIE NIPEACTABIEHUS O CTpOeHMM TreHoB. OpraHuzauus TIeHOMa Yy
IIPOKApHUOT U DYKapHoOT. Perynsanus akTMBHOCTH IT'€HOB Y IIPOKapHoT. I 'umores3a onepona
(d. XKaxo0, XK. Mano). MonekynsipHble MEXaHU3MbI IKCIIPECCUH T€HOB Y 3yKapHuoT. Posib
XpOMaTuHa B peryysuuu paboTbl reHoB. Perynsaius oOMEHHBIX MpPOIIECCOB B KIIETKE.
Kiterounslii romeocTas.

Bupycbl — Hexnerounsle (OpMbI KU3HM M oOmuratHele mapasutbl. CTpoeHue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros. XKuznennsrit iukn JJTHK-
coaepxamux BupycoB, PHK-comepxkamux BupycoB, Oaktepuodaro. OOpaTHas
TPAHCKPUIILIMS, peBepTa3a, MHTErpasa.

BupycHbie 3a0osneBaHus dYenoBeka, *KHBOTHBIX, pactenuit. CIINJ], COVID-19,
COLIMAJIbHbIE U METUIIUHCKUE MTPOOIEMBI.

buonndpopmarnka: wuHTErpanmms © aHanu3 Oonbmmx MaccuBoB  («bigdatar)
CTPYKTYPHBIX OMOJIOTMYECKUX JaHHBIX. HaHOTexHOJOrMHM B OWOJIOIMM W MEIULIUHE.
[Tporpammupyemsie pyHknn 6e1koB. CrIocoObl JOCTABKH JIEKAPCTB.

Knerounslii nuki, ero nepuoasl u perymauus. Marepdaza u muto3. OcoOeHHOCTH
npoueccoB, MmpoTekaromux B  HHTepdasze. [loAroTtoBka KIETKH K  JICJCHHIO.
[IpecunTeTnyeckuii  (MOCTMUTOTUYECKHI), CHUHTETUYECKHMH M TMOCTCUHTETUYECKHUI
(MpeMUTOTUYECKUI) TEPUOJIbI HHTEP(A3HI.

Marpuunbiii cunte3 JIHK — pennukanus. Ilpunuunel  perumkamuu  JHK:
KOMIUIEMEHTAPHOCTb, MOJYKOHCEPBATUBHBI CHHTE3, aHTUIAPAJUIEIbHOCTh. MeXxaHu3m
permukanuu  JIHK. Xpomocomsl. CtpoeHune xpomocom. Temomepsl W TeioMepasa.



XpOMOCOMHBIH HAa0Op KIETKM — KapHUOTUN. JIMMIOWIHBIA W TaIUIOMIHBIA HaOOpHI
xpomocoM. ["'omonoruanbsie XpoMocoMbl. [1010BbIE XpOMOCOMBEI.

Jenenue kiaeTku — MuTo3. CTaguu MUTO3a M IPOUCXOIAIIUE B HUX MTPOLIECCHI. THITBI
muto3a. Kaprokunes u nuroknHe3. buomornyeckoe 3Ha4eHnE MUTO3A.

Perymnsnus MUTOTHYECKOTO IIUKIIA KIETKU. [IporpaMMupyemas KieTodHas Tuoenp —
arorTo3.

Knerounoe smpo, Xpomocombl, (yHKIMOHATBHAs TeHOMHUKA. MeXaHU3MBI
nponudepannn, 1udPepeHITUPOBKU, cCTapeHHUs U rudenn kietok. «l{udposas kietka» —
ououHpopmaTuueckue Moaenu GYHKIMOHUPOBAHUS KIETKH.

11 xmace

Tema 1. ['eneTnka — Hayka O HACJIEJACTBEHHOCTH M W3MEHUYMBOCTH OPTraHU3MOB.
3aKOHOMEPHOCTH M3MEHUYHMBOCTH. [ '€eHeTHKa YeoBeKa.

Hcropus cTaHOBJICHUS U Pa3BUTHS TeHETUKU Kak Hayku. Paboter I'. Mennens, I'. ne
®puza, T. Moprana. Ponbs oTeuecTBeHHbIX YU€HBIX B pa3BuTHH reHeTuku. Padoter H. K.
Komnbiona, H. M. BaBunosa, A. H. benozepckoro, I'. JI. Kapnedenko, FO. A. ®unumndeHko,
H. B. Tumodeena-PecoBckoro.

OCHOBHBIE TE€HETUYECKHE IMOHATUS M CHMBOJBL. | OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeTIbHbIE T€HbI, aJbTePHATUBHbBIC NMPU3HAKU, JIOMUHAHTHBIA U PELIECCUBHBIN MPHU3HAK,
TOMO3UT0Ta, TeTePO3UroTa, YKMCTas JUHUSA, THUOPUIbI, TeHOTUr, (QeHoTun. OCHOBHbIC
METO/Ibl TEHETUKH: THOPUIOJIOTUIECKUN, IUTOTOTUYECKUM, MOJIEKYISIPHO-TCHETHYECKHU.

B3aumoneiicTBue reHoTuna u cpeapl npu popmupoBanuu Gerorumna. 3MeHIUBOCTH
npu3HakoB. KauecTBEHHbIE W KOJWYECTBEHHBIC TMPU3HAKU. BHAbI W3MEHYMBOCTH:
HEHACJIEACTBEHHAsl U HACJIEACTBEHHAS.

MonudukanmonHas ~ U3MEHYMBOCTh.  Ponmb  cpempl B (popMupoBaHUU
Moau(puKanmoHHOW M3MeHYuBOCTH. Hopma peakuuu npusHaka. BapuanunoHHbI psia u
BapuanuonHas kpusas (B. Moranncen). CBoiicTBa Mon(pUKaIMOHHON H3MEHUNBOCTH.

I'enoTunuueckass "3AMEHYUBOCTE. CBOMCTBA € HOTUIIHYECKON N3MEHYUBOCTH. BUJIbI
TCHOTUIMMYECKON N3MEHYMBOCTH: KOMOWHATUBHAS, MyTal[MOHHAS.

KoMmOuHaTthBHAsT W3MEHYMBOCTh. Melo3 W TOJIOBOM TMpollecC — OCHOBA
KOMOWHATUBHOW W3MEHUYMBOCTH. POJb KOMOMHATHMBHOM HW3MEHUMBOCTH B CO3JaHUU
T€HETUYECKOT0 PA3HOOOpa3us B Mpejieiax OJHOTO BUIA.

Tema 2. Ctpoenue u QyHKIIUN OPraHU3MOB

buonornueckoe pazHooOpasue opraHu3mMoB. OJTHOKJIETOUYHBIE, KOJIOHHUAJbHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUSI U JKU3HEJEATEIbHOCTH OJHOKJIETOUYHBIX OpPraHW3MOB.
bakrtepun, apxeu, OJHOKJIETOUHbIE TPHUOBI, OJHOKJIETOYHBbIE BOJOPOCIH, JIPYTUE
pOTUCTHI. KOJIOHWATbHBIE OPraHU3MBI.

B3anMocCBsI3p 4acTeil MHOTOKJIETOYHOrO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI
opraHoB. Opranu3m kak enuHoe ueinoe. ['omeocras.
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Tkanu pacrteHuil. Tumbl pacTUTENBbHBIX TKaHEW: oOpa3oBaTeibHasi, MOKPOBHAS,
IPOBOJSAIIAs, OCHOBHas, MexaHudeckas. OcoOeHHOCTH CTpoeHusd, (QYHKUUH U
PacrnoJIOKEeHNs] TKAaHEW B OpraHax pacTEHUM.

TkaHM KUBOTHBIX M 4YEJIOBEKA. THUIIBI JKMBOTHBIX TKAHEH: DSIHTEIHAIbHAS,
COEIMHUTENbHAs, MblllleyHasi, HepBHass. (OCOOEHHOCTHM CTpPOEHHUsA, QYHKIMN U
pacrnoJIoKEeHNs TKaHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHbIE U reHEpATUBHBIE OpPTraHbl pacTeHUl. OpraHbl U CUCTEMBI
OpraHoOB KMBOTHBIX U 4eloBeKa. DYHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Ttemna opranu3moB. Kapkac pacreHmid. CKenleTbl OIHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyXHbIi M BHYTpeHHUH cKeneT. CTpOCHHME W THIIBI
COEIMHEHUS KOCTEH.

JIBi>keHre OpraHu3MoOB. JIBHMKEHHE OJHOKJIETOYHBIX OPTraHMU3MOB: amMEOOHUIHOE,
KTYTHKOBOE, PECHUYHOE. /[BH)KEHME MHOTOKJIETOYHBIX PACTCHMI: TPOIIM3MBI U HACTHH.
JIBI>KeHHnEe MHOTOKJIETOYHBIX XMBOTHBIX M YEJIOBEKa: MbIIIeuHasi cucreMa. Peduiekc.
CkeneTHble MBIIIIBI U UX paboTa.

[Tutanue opranuszmosB. [lormomeHne BOIBI, YIVIEKMCIIOIO ra3a M MHUHEPAIBHBIX
BELIECTB pacTeHusMU. [IuTaHue >KMBOTHBIX. BHYTPHIIOIIOCTHOE M BHYTPHUKIETOYHOE
nunieBapenne. 1luranne mo3BOHOYHBIX KUBOTHBIX. OTIaEIbI MUIIEBAPUTEIBHOIO TPAKTA.
[InmeBapurenbHble XKenes3bl. [InmeBapuTenbHas cucTeMa 4eaoBeKa.

Hpixanue opranu3mMoB. [[pixanue pactenuil. [{pixanue sxuBoTHBIX. uddy3us razon
yepes3 MoBepXHOCTh KiaeTku. KoxkHoe npixanue. J{pixaTenpHast moBepxHOCTh. KabepHoe u
NE€ro4yHoe JpIXaHue. J[pIXxaHWe MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. DJBOJIIOLMOHHOE
YCIIO)KHEHHE CTPOCHMS JIETKMX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cUCTEMA
4esloBeKa. MexaHu3M BEHTWIALMM JIETKMX Yy ITULl U MICKONUTAKIUX. Peryisanus
nbIxaHud. JlprxarenbHble 00bEMBI.

Tpancnopt BewecTB y opraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHcnopT
BELIECTB y XUBOTHBIX. KpoBeHOcHas cucrema um e€ opranbl. KpoBeHocHas cucrema
MIO3BOHOYHBIX >KMBOTHBIX M ueinoBeka. Cepjle, KpOBEHOCHbIE coCyabl U KpoBb. Kpyru
KpOBOOOpaIeH!sl. DBOJIOIMOHHBIE YCJIOXXHEHUSI CTPOEHUS KPOBEHOCHOH CHCTEMBbI
NO03BOHOYHBIX )XKMBOTHBIX. PaboTa cepaa u e€ perynanusi.

Beinenenue y opranu3MoB. Beiaenenue y pacrteHuidl. BwlieneHue y JKMBOTHBIX.
CoxpatutenbHble Bakyoiau. Oprasbl BblaeneHus. OuiubTpanus, cekpeuus u obdpaTHoe
BCAaChIBAHUE KaK MEXaHU3Mbl PAaOOTHl OpraHoB BblANEHHs. CBS3b IOJOCTU Tejla C
KPOBEHOCHOM U BBIJIETUTEIBHON cUCTeMaMH. BbleneHue y mo3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. Ctpoenne u (yHkumonupoBanue Hedpona. OOpazoBaHHE MOUHU Y
YEJ0BEKa.

3ammra y OpraHu3MoB. 3aluTa y 0JJHOKJIETOUHBIX opraHnu3MoB. Criopbl OakTepuil 1
UCTHl MNPOCTEUIINX. 3aluTa y MHOroKJIeTouHblXx pactenuil. Kyrtukyma. Cpenctsa
HAaCCUBHOU U XUMUYECKOHN 3alUTEI. DUTOHIIUIEI.
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3amuTra y MHOIOKJIETOYHBIX XUBOTHBIX. [TOKpOBBI M MX NpOMU3BOAHBIE. 3alluTa
opranu3zMa oT Oozne3Hell. IMMyHHas cuctema 4venoBeka. KileTouHbIi M TyMOpasIbHBIN
UMMYHUTET. BpoxAEHHBIN W TpHOOpeTEHHBIN cnenuduueckuii MMMYHUTET. Teopus
KIIOHAIbHO-ceNiekTuBHOr0 ummynuteta (II. Opmux, ®. M. bepner, C. Tonerasa).
BocnanurenbHble OTBETHI OpraHu3moB. Poib BpOXAEHHOIO MMMYHUTETa B Pa3BUTUU
CUCTEMHBIX 3a00JI€BaHU.

Pa3znpaxxumocTh U peryisiuus y opraHu3MoB. Pazpa)kuMOCTh y OJHOKJIETOYHBIX
oprann3moB. Takcucsl. PazapaxxumocTs U perynsauus y pacteHuid. PoctoBbie BemiecTBa u
UX 3HAYCHUE.

HepBHas cuctema u pedriekTopHas peryisuus y >kMBoTHbIX. HepBHas cuctema u eé
OT/I€JIbl. DBOJIIOIIMOHHOE YCIOKHEHHE CTPOCHUSI HEPBHOM CUCTEMBI Y )KMBOTHBIX. OT/IEIIbI
FOJIOBHOTO MO3Ta TO3BOHOYHBIX JKMBOTHBIX. Peduekc u pedrexropHas 1yra.
be3ycnoBHbIE U yCIIOBHBIE pEIEKCHI.

['ymMopanbHas peryisius U SHIOKPUHHAs CUCTEMA KUBOTHBIX U uesioBeka. JKene3bl
SHAOKPUHHOM CHUCTEMBI U UX TOPMOHBI. JleiicTBHE TOPMOHOB. B3anMoOCBsA3b HEPBHOU U
SHIOKPUHHON cucteM. [ unoranamo-runoduszapHas cucrema.

Tema 3. DBodIOLNS OPraHUYECKOI0 MUPA.

[Tonmynsius Kak syieMeHTapHas eIMHULA 3BooLMH. COBpEMEHHBIE METO/IbI OLIEHKU
TEHETHYECKOr0 pa3HooOpa3us M CTPYKTypbl mnomymsiuuid. M3meHeHue reHooHIa
NOMYJISIUM  KaK 3JIEMEHTApHOE JBOJIIOLIMOHHOE SBJIEHHWE. 3aKOH TIE€HETUYECKOTO
paBHoBecus JIx. Xapau, B. BaiinGepra.

DOnemeHTapHbIe (HAKTOPBI (IBUKYIIUE CUIIBI) IBOIOIUU. MyTallMOHHBINA MpoIiece.
Kom6unaTiBHas n3mMeHYUBOCTh. [Ipeiid reHoB — ciyyalinble HeHanpaBieHHbIE H3MEHEHUS
qacToT ayuieneil B nonynsnusix. Iddekt ocHoBarens. DPpdekT OyThIIIOUHOTO TOPIIBIIIKA.
CHmXeHue TeHeTUUECKOTro pa3HooOpasus: mpuurHbl U ciencteus. [Ipossnenue rddexra
npeiiga reHoB B OOJIBIIMX M MalbIX NOMymsiuusx. Murpauuu. M3onsuus nomynasiuuid:
reorpadudeckas (MpoCTpaHCTBEHHAs), Ouoorndeckas (PEnpoIyKTUBHAS).

EctecTBennslit 0TO0p — Hanpasstomuii pakTop 3Bomonund. opMbl €CTECTBEHHOTO
otOopa: JBMXKYIIUH, CTAOWIM3UPYIOIIUNA, paspbiBaomnil (Au3pyntuBHbIN). [lonoBoi
0T60p. BO3HUKHOBEHUE M HBOJIOLHS COLUAIBHOTO MOBEACHNUS KUBOTHBIX.

[TprcnocobaeHHOCTh OPraHU3MOB KaK pe3yJIbTaT MUKPO3BOJIIOLIMH. Bo3HUKHOBEHNE
npucnocobieHuit  y opranu3moB. Apomopdo3bl U uavoadantauuu. I[lpumepsr
IPUCTIOCOOICHUI y OpraHU3MOB: MOp(OIOTHYECKHE, ¢buznomornyeckue,
OonoxumMHuueckue, nopeaeHIeckrue. OTHOCUTENBHOCTh TPUCTIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepum u  cTpykrypa. BumooOpazoBaHme Kak — pe3ynbTaT
MUKpO3BOIONUU. M3omsmnus — kmoueBoit hakTop BumooOpazoBanus. [lytu u ciocoObt
BUI000pa30BaHUS: aJJIONaTPUYECKOE (reorpaduyeckoe), CUMIIaTPUYECKOE
(9KOJIOTMYECKOE), «MTHOBEHHOE» (MOJNMILIOUAU3aIus, rudpuausamnus). auTenbHoCTb
ABOJIFOLIMOHHBIX ITPOLECCOB.

Mexanu3msl popMUpOBaHUS OUOJIOTUYECKOTO Pa3HOOOpa3usl.
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Ponp sBomronmoHHON Ouosornu B pa3pabOTKe HayYHBIX METOJIOB COXPAHEHHUS
OounopazHoo6paszusi. MUKpOIBOIIIOLMS ¥ KOIBOJIIOLMS [TAPAa3UTOB U UX X0351€B. MexaHN3MBbI
dbopMHUpOBaHUS YCTOMYUBOCTH K aHTHOMOTHKAM M CIIOCOOBI OOPHOBI C HEH.

Tema 4. OCHOBBI SKOJIOTUH

Okojornyeckue (akToppl M 3aKOHOMEPHOCTHM uX nedctBud. Knaccudukanus
HKOJIOTUYECKUX (aKTOpOB: aOmoTHYecKHe, OMOTHMYEecKHe, aHTpomoreHHsle. OOmue
3aKOHOMEPHOCTH JEHCTBUS AKonoruueckux QakropoB. IIpaBuno wmuuHumyma (K.
HInpenrens, FO. JInbux). TonepanTHOCTb. DBpUOMOHTHBIE ¥ CTEHOOMOHTHBIE OPraHU3MBI.

Abuornueckue ¢akropel. CBeT Kak sKkosorndyeckuil gaxrop. JlelcTBue paszHbIX
YYaCTKOB COJIHEYHOTO CIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUN U
KUBOTHBIX 110 OTHOILEHUIO K cBeTy. CUrHaibHas pojib ceeta. doTonepuoansm.

Temneparypa kak sKonorudeckuil pakrop. JleiictBue remnepaTypbl Ha OPraHU3MBbI.
[loikniIoTEpMHBIE U TOMOWOTEPMHBIE OPraHU3MBI. OJBPUTEPMHBIE M CTEHOTECPMHBIE
OpIaHU3MBI.

BnaxHocte kak 9kojormdeckuil ¢daktop. IlpucmocoOnenuss pacteHuii K
nojiepkaHnio BogHoro Oananca. Knmaccuduxanust pacTeHH MO OTHOIICHHIO K BOJE.
[TpucnocobneHus )KUBOTHBIX K N3MEHEHHUIO BOJTHOTO PEKUMA.

Cpenpl 0o0OuTaHMs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYLIHAs, [OYBEHHA,
riyOuMHHAas MMOJAMOYBEHHAs, BHYTpUOpraHu3MeHHas. PU3NKO-XUMHUECKHEe 0COOEHHOCTU
cpen oObutanus opraHu3MoB. [Ipucnocobnenust opraHu3MoOB K KU3HU B Pa3HbIX Cpenax.

buonornyeckue putmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE M TOJWYHBIC
putMsl. [Iprcrnoco61eHHOCTh OPraHN3MOB K CE30HHBIM U3MEHEHHUSM yCIIOBHMA KU3HU.

Kusnennsie popmbl opranusmoB. [lonsitue o ku3HeHHOU (opme. KuzHeHHBIE
(opMBbI pacTeHU: JepeBbs, KYCTapHUKU, KYCTAPHUYKH, MHOTOJIETHUE TPaBbI, OJHOJIETHUE
TpaBbl. JKu3HEHHbIE (OPMBI IKUBOTHBIX: THUIPOOUOHTHI, TE€OOUOHTHI, A3POOHOHTHI.
Oco0eHHOCTH CTPOEHHS 1 00pa3a KU3HH.

buotnueckue Qaxtopsl. Buasl OMOTHUECKHMX B3aUMOJCHCTBHIA: KOHKYpPEHIHS,
XHUIIHUYECTBO, CcUMOM0O3 u ero ¢opmel. [lapazuTusm, Koomepamus, MYTyallu3M,
KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHMYecTBO). HeTpodpuueckue B3aumozeicTBus
(ronmmueckue, popuueckue, padbpudeckue). 3HaueHHE OMOTUYECKUX B3aUMOACHCTBHM IS
CYILECTBOBAHUSI OPraHU3MOB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO UCKITFOUECHHUS.

buocpepa — oOmennanerapHas oOonouka 3emMiiM, TJA€ CYIIECTBYET WU
cyliecTBOBaja xu3Hb. Pa3Butue npeacrasineHuii o 6mocgepe B Tpynax 2. 3rocca. YdyeHue
B. U. Bepnaackoro o 6uocdepe. Obmactu 6uochepsr u e€ cocraB. JKuBoe BEIIECTBO
ouocdeps! 1 ero PyHKIHH.

3aKOHOMEpPHOCTH cymiecTBoBaHUS Ouocdeprr. OcobeHHOCTH Omochepsl Kak
rino0anbHON 3KocucTeMsbl. JlMHaMuyeckoe paBHoBecue B Ouocdepe. KpyroBopots
BEUIECTB U OMOreOXMMHUYECKUE LHUKIbI (yriepoaa, a3oTa). PUTMUYHOCTH SBJIECHUN B
ounocdepe.
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3onanbHOCTh Ouochepnl. [lonarne o OGmome. OCHOBHBIE OMOMBI CyIIH: TYHApA,
XBOWHBIEC Jieca, CMEIIAaHHBIE W IIMPOKOJHMCTBEHHBIC JIeCa, CTENH, CaBaHHBI, ITyCTHIHH,
TPONHUYECKHE Jieca, BBICOKOTOPbA. Kimmar, pacTUTENbHBIH M KUBOTHBIM MUp OHMOMOB
CYIIH.

CtpykTypa u (pyHKIMS KHBBIX CHCTEM, OIIEHKA WX PECYpPCHOTO TOTEHIMAla |
onocdepHbIX (HYHKITHIA.
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I[Inanupyemble pe3yabTaThl 0CBOCHHS KYpca BHEYPOUYHO AeATeJIbHOCTH

JInuHOCTHBIE PE3yJIbTATHI.

B cTpyKkType JNHMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPAMMbl  BBIICIICHBI
CIEAYIOIINE COCTABISIONIME: OCO3HAHHE OOYYaIOIIMMUCS POCCUUCKON T'pakIaHCKOM
UJCHTUYHOCTH  —  TOTOBHOCTM K  CaMOpPa3BUTUIO,  CAMOCTOSITEIBHOCTU  H
CaMOOTPEICNICHNUI0, HAIMYKME MOTHUBALIMM K OOYYEHHUIO OWOJIOTHH, IEJICHANPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHUN JHMYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTCH U
HUCTOPUYCCKUX TPAJUIIMI Pa3BUTH OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH
00y4Jaroluxcs PyKOBOJCTBOBATHCS B CBOEH JIEATENIBHOCTH II€HHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMH, TPHCYIIUMH CHCTEME OHOJIOTHYECKOTO O00pa3oBaHUs, HaJIW4YUE
MPaBOCO3HAHUS SKOJOTHUYECKOW KYIbTYphl, CIOCOOHOCTH CTaBUTh IEIH U CTPOUTH
’KM3HEHHBIC TIJIaHbI.

JIngHOCTHBIC PE3yIbTaThl OCBOCHHUSI IPOTPAMMBI IOCTUTAIOTCS B €IMHCTBE yU4eOHOM
MU BOCIIUTATEIbHOM JAESATEIBHOCTH B COOTBETCTBHUM C TPAJULHMOHHBIMU POCCHUICKUMH
COIMOKYJIbTYPHBIMH, HCTOPUYECKHUMH U  JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH,
MPUHATHIMU B 00IIECTBE MTPaBUJIAMHU U HOPMaMH IOBEJICHHS U CITIOCOOCTBYIOT TIpolieccam
CaMOIIO3HAHMS, CAMOBOCIUTAHHUS W CaMOpPa3BUTHS, PA3BUTHUA BHYTPEHHEW MO3ULHAH
JUYHOCTH, TIATPUOTU3MA U YBAKEHHUSA K 3aKOHY M MPaBOMOPSAKY, YEJIOBEKY TpyAa U
CTapiieMy IOKOJICHUIO, B3AaMMHOTO YBaKCHHS, OCPEKHOTO OTHOIICHUS K KYJIbTYpHOMY
HacJIEIUI0 W TpagulMsIM MHOTOHAIMOHAIBbHOrO Hapoja Poccuiickoin d®enepanuu,
MPUPOJIE U OKPYIKAIOIIEH Cpelie.

JInuHOCTHBIE pe3yJIbTAaThl OCBOCHHS Kypca JOJKHBI OTpakaTb TOTOBHOCTh H
CIOCOOHOCTh  00YyYarIIMXCS PYKOBOJCTBOBATHCS  CHOPMUPOBAHHON  BHYTPECHHEH
MO3ULMENA JTUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHUEHTAlUM, MO3UTUBHBIX BHYTPEHHUX
yOEXKJIeHU, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSAM POCCHUHUCKOTO OOIIECTBa,
paclIMpeHre >KU3HEHHOI'O OIbITa W OMNbITa JACATEIBHOCTH B NPOLECCE peaav3aluu
OCHOBHBIX HAaIIPABJIEHUN BOCIIUTATEIBHOM AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpask1aHCKOTO BOCIIUTAHMUS:

c(OpMHUPOBAHHOCTh TPAXKIAHCKOW TMO3UIMK OOYUYAIOIIETOCS] KaK AaKTUBHOTO H
OTBETCTBEHHOT'O YJIeHA POCCUICKOT0 OOIIECTBA;

OCO3HAHHE CBOUX KOHCTUTYIIMOHHBIX TpaB W OOSI3aHHOCTEH, yBa)KEHHE 3aKOHA W
MPaBONOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW MAESITEIHHOCTH TPH CO3JaHUH Y4EOHBIX
MIPOEKTOB, PEUICHUH Y4eOHBIX U TO3HABATEIIbHBIX 3aJ1a4, BHITIOJHEHUU OMOJIOTHYECKHX
AKCIEPUMEHTOB;

CITOCOOHOCTh OMpPEACNISITh COOCTBEHHYIO TO3HIIMI0 MO OTHOIICHHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YYHUTHIBATh B CBOMX JEHCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJCH C pa3HbIMH YOEKICHHSAMHU, KYJIbTYPHBIMH IICHHOCTSIMH U
COLIMAJIbHBIM TTOJI0OKECHUEM;
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TOTOBHOCTh K COTPYIHHUYECTBY B IPOIIECCE COBMECTHOTO BBITOJIHCHHS YYCOHBIX,
MMO3HABATENBHBIX M HCCIEAOBATEIbCKAX 3a7a4, YBAKUTEIBHOTO OTHOLICHUS K MHEHHIO
OTIMOHEHTOB MPHU 00CYkJACHUU CITIOPHBIX BOIIPOCOB OMOJOTUYECKOTO COJIEPIKAHMUS,

TOTOBHOCTh K TYMAHUTAPHOU ¥ BOJOHTEPCKOM JESATEIbHOCTH;

2) MaTpuOTUYECKOTO BOCTIUTAHUS:

c(OpMHUPOBAHHOCTh POCCUUCKON TpaKJAHCKOM WICHTHYHOCTH, MNaTPUOTU3MA,
YBAKEHUSI K CBOEMY HapoJdy, YyBCTBAa OTBETCTBEHHOCTH mepen PonuHOM, ropaoctu 3a
CBOM Kpail, cBOWO PoauHy, CBOW A3BIK W KyJIbTYpy, MOPOIUIOE K HACTOSAIIECE
MHOTOHalIMOHAJIBHOTO HapoAaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MNPUPOJHOMY HACICIUI0 W MAMSATHHKAM MPUPOIBI,
JnocTmkeHussM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPYIE;

CIOCOOHOCTH OIIEHUBATh BKJIQJ POCCHUUCKUX YUYEHBIX B CTAHOBJICHHUE U Pa3BUTHE
OuosorUK, MOHUMAaHUs 3HAYEHUS OHOJOTMM B TMO3HAHWU 3aKOHOB MPHUPOIBI, B KU3HU
YeJl0BeKa U COBPEMEHHOT'O 0OIIECTBa;

uaeiHas yO0exAEHHOCTh, TOTOBHOCTh K CHyXKeHHI0O u 3ammure OteuecTsa,
OTBETCTBEHHOCTbH 3a €ro CyAbOY;

3) IyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX [IEHHOCTEW POCCHIICKOTO HAPOAa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBE/ICHHUS,;

CIIOCOOHOCTh  OIEHUBATh CHUTYallMI0 M TNPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JTUYHOTO BKJIAJIa B TOCTPOCHHUE YCTOMYUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIECHHE K CBOMM POAMUTENSAM, CO3JIAHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO IPUHSATUS LIEHHOCTEH CEMEWHOM JKU3HM B COOTBETCTBHM C TPaAULIMSAMHU
HapojioB Poccuu;

4) 5CTeTUYECKOTO BOCITUTAHUS:

ACTETHYECKOE OTHOIICHHWE K MHUpPY, BKIIOYAs JCTETUKY OBbITa, HAY4YHOTO U
TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHUM;

MMOHUMAaHWE SMOIIMOHATIBLHOTO BO3/IEUCTBUS )KUBOW MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTbH K CAMOBBIPAXKEHHIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMJICHUE ITPOSIBIIATH
Ka4yeCTBAa TBOPUYECKOM JINYHOCTH;

5) ¢wusmveckoro BoOCMUTaHUs, (HOPMUPOBAHUA KYJIBTYpbl  370pOBbSI U
HYMOIMOHAIBHOTO OJIATOTIONYYHSI:

MOHUMAHUE W pean3anus 370pOBOTO M 0e30macHOro olOpasa KU3HHU (370pOBOE
nuTaHue, COOJIOJICHNE TUTHMEHWYECKUX TMPABUI U HOPM, COAIIAHCHPOBAHHBIA DPEKUM
3aHATUU U OTIbIXA, peryisipHas (GU3ndYecKasi aKTUBHOCTD), OEPEIKHOT0, OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (PM3MUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MOHUMAHHUE LIEHHOCTU MPABWJI WHIWBUIYAJIBHOIO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYalLIUSIX, YTPOXKAIOIINX 3/I0POBBIO U XKU3HU JIFOACH;
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OCO3HAHHE TIOCIIEJCTBUI M HENPUATUS BPEIHBIX MPUBBIYEK (YIOTpeOIeHUS
aJIKOT0JIs1, HAPKOTUKOB, KypeHUs);

6) TPyIOBOTO BOCIIUTAHHUS:

TOTOBHOCTb K TPY/Y, OCOZHAHUE IIEHHOCTH MacCTE€PCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTUBHOW JIESITEJIBHOCTH TEXHOJOTHYECKOM M  COLMAaIbHOMN
HaIpaBJIEHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATh, IUTAHUPOBATH M CaMOCTOSTEIBLHO
BBITIOJIHSITH TaKYIO JIEATEIIbHOCTD;

HHTEpPEC K pasIuyHbIM cdepam MpodecCUOHATBLHON eATeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBINH BBIOOp Oyaymield mpodeccuu W peasnu3oBBIBAaTh COOCTBEHHBIE
YKU3HEHHBIC TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHUIO W CaMOOOpPa30BaHUIO Ha MPOTSHKCHUH
BCEM KU3HU,

7) SKOJIOTHYECKOTO BOCTIUTAHMS:

AKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK MCTOYHUKY JKM3HU Ha
3emMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE  YPOBHS  JKOJOTMYECKOW  KYJIbTYpHl:  NPUOOPETCHHE  ONBITA
IJIJAHUPOBAHUS TOCTYNKOB M OLICHKM HMX BO3MOKHBIX MOCIJIEICTBUM ISl OKpYXKarolen
Cpebl;

OCO3HAHHE TII00ATIBHOTO XapaKTepa IKOJIOTUUECKUX MPOoOJieM U yTeH UX pelieHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MpUOOpeTaeMble MpU U3yYEeHUH OMOJOTUHU 3HAHUSA U
YMEHHUS TPU PEHICHUU TPOOJIEM, CBA3AHHBIX C PallMOHATBHBIM MPHUPOIONOIH30BaHUEM
(cobOuroieHne TpaBuIl MIOBEJICHUS B TIPUPO/IE, HAIIPABICHHBIX HA COXPAaHEHNE PABHOBECHS
B DKOCHCTEMaxX, OXpaHy BHUJIOB, IKOCHCTEM, Onochephl);

AKTUBHOE HEMPUSATHE JI€MCTBUN, MPUHOCAIIMX BpEd OKPYXAUEW TPUPOTHON
cpelne, yMEHHE TMPOTHO3UPOBATH HEOIATONMPUSATHBIE HKOJOTHUECKHE TOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUNA U NPEAOTBPAIIaTh UX;

HaJIU4HUe Pa3BUTOTO IKOJIOTUYECKOTO MBIIIUICHUS, SKOJIOTMUYECKOM KYJIbTYPhI, OIbITA
JIEATEIbHOCTU HKOJOTUYECKOW HAaINpaBIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATEIHbHOM, KOMMYHHUKATUBHON M COIIMAIBHOM TIPAKTHUKE, TOTOBHOCTH K YYacCTHIO B
MPaKTUYECKOU JIeATeIbHOCTU SKOJIOTUUECKON HAPaBICHHOCTH;

8) IIEHHOCTH HAYYHOT'O TIO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKd U OOIIECTBEHHOW NPAKTUKHA, OCHOBAHHOTO Ha JUAJOre KYJIBTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B TIOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHHUE SI3BIKOBOM M YHUTATENbCKOM KYIbTYpbl Kak CpelCTBa
B3aUMOJICICTBUS MEXTY JIFOJbMU U MTO3HAHUS MUPA;

MOHUMaHUE CrienUPUKH OMOJIOTHU KaK HayKH, OCO3HaHUsI €€ pojiu B hOPMHUPOBAHUHT
palMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LEJIOCTHOTO MpEeACTaBiIeHUs 00
OKpY)KalIIeM MHUpE KaK O €IWHCTBE MNPHUPOJbI, YelOBeKa W 0OIIecTBa, B MO3HAHUU
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IOPUPOJHBIX 3aKOHOMEPHOCTEH W pEUIeHMH Npo0JIeM COXpaHEHHUs MPUPOJIHOTO
paBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJIOTUM [UJIsl COBPEMEHHON IMBUIIM3AIUU:
oOecrieueHUs] HOBOIO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3JaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pellaThb PECypCHblE NPOOJIEMBI PAa3BUTHUS YEJIOBEUYECTBA,
MOKCKA MyTel BBIXOa U3 TII00ANBHBIX 9KOJIOTUYECKUX MPOoOIeM U obecrieueHus nepexosia
K YCTOMYMBOMY pPa3BUTHIO, PALlMOHAIBHOMY HCIIOJIb30BAHHMIO MPUPOIHBIX PECYPCOB U
(dbopMHPOBaHHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJyYEHUU OMOJOTMYECKUX 3HAHWM B IENSIX MOBBIIICHUS
oOmiel KyJabTypbl, €CTECTBEHHO-HAYYHOM TIpaMOTHOCTH, KaK COCTAaBHOW 4YacTH
(GyHKIIMOHANIBHOM TPaMOTHOCTH 00y4aroumxcs, GopMUpyeMOid TPH U3y4YeHUU OUOJIOTHH;

MOHUMAHUE CYIIIHOCTA METOOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBECHHBIX HayKax,
CIOCOOHOCTH HCIMOJIb30BaTh MOJIyYaeMble 3HAHUS JJI1 aHallu3a U OOBSICHEHUS SBJICHUN
OKPYXAIOIIET0 MUPA U TPOUCXOSAIINX B HEM U3MEHEHUH, yMEHUE J1eNlaTh 000CHOBAHHbIE
3aKJIIOYEHHS] HA OCHOBE HAay4HbIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LEIbI0 MOJTyYeHUs
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CAMOCTOSTENHFHO HCIOIb30BaTh OMOIOTUYECKUE 3HAHUS JIJISl PEIICHUs
poOJieM B peabHbIX )KU3HEHHBIX CUTYaIIUsIX;

OCO3HAHHE IIEHHOCTH HAy4YHOW JI€ATEeNIbHOCTH, TOTOBHOCTh OCYILIECTBIATh
MPOEKTHYIO U UCCIIEI0OBATENbCKYIO AESITEIbHOCTh MHIMBUIYaJIbHO U B TPYIIIIE;

TOTOBHOCTb U CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHMIO U caMO00pa30BaHuIo, K
AKTUBHOMY TOJTYYCHHIO HOBBIX 3HAHWUW MO OMOJIOTUM B COOTBETCTBHH C KHU3HEHHBIMH
NOTPEOHOCTSAMHU.

MeranpeaMeTHbIe PE3yIbTaThl.

MeranpeaMeTHble pe3ysbTaTbl OCBOCHHMS Kypca BKIIOUAIOT: 3HAYUMBbIE ISl
dbopMHUpPOBaHUS MUPOBO33PEHHUS 00 YIAIOIITUXCS MEKIUCIIUIUIMHAPHBIC (MEXKIPEIMETHBIC)
OOllleHay4YHbIe TMOHATUS, OTPAKAIOIIME IIEJIOCTHOCTh HAyYHOM KapTUHBI MHpa U
cnenuuKy METOJOB IO3HAHUS, WCIIOJIB3YEMbIX B ECTECTBEHHBIX HayKax (BEIIECTBO,
DHEprus, SBJICHHE, TpoOlecC, CHUCTEMa, HAay4yHbI (akT, MNpUHIKI, THUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIIeJOBaHNe, HAOII0ACHNE, H3MEPEHHUE, SKCIIEPHUMEHT
U JpYyTrHe); YHUBEpCAIbHbIC YYeOHBIC NEHCTBHS (IMMO3HABaTEIbHbIC, KOMMYHUKATHUBHEIE,
peryiaaTuBHBIC), obecneunBaronue (GopMupoBaHHe (YHKIIMOHAIHHOM TPaMOTHOCTH U
COLIMABHON KOMIIETEHIIMU OOYyYaroMIMXCs; CHOCOOHOCTh OOYYarOMIMXCsl MCIOIb30BATh
OCBOCHHBIE MEXJUCUUIIIMHAPHBIE, MHPOBO33PEHUYECKHUE 3HAHMS M YHUBEPCAJIbHbIC
y4eOHbIC IEHCTBUS B TO3HABATEILHON U COIIMAIIBHON TIPAKTHKE.

B pesynprare wm3ydeHms Kypca y oOydaromerocss OyayT chopMHUpOBaHBI
[I0O3HABATEJIbHBIE YHUBEPCAJIbHbIE yueOHbIe NENUCTBUS, KOMMYHHUKATHBHbBIE
YHUBEpCaJbHbIE YUEOHbIC ICUCTBUS, PETyIATUBHbIE YHUBEpPCATIbHbBIE YUeOHbIE IEUCTBUS,
COBMECTHAS I€SITEIIBHOCTb.

MerarpegmeTHbIe pe3yJIbTaTbl OCBOEHUS IPOTPaMMBbI JOJIKHBI OTPaXKaTh:
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OBnajicHHEe YHUBEPCAIBHBIMU y4€OHBIMU MTO3HABATEILHBIMHE JICHCTBUSMH:

1) 6a30BbIE TOTUYECKUE TCHCTBUS:

CaMOCTOSATEIBHO (POPMYIIMPOBATH M AKTyaTH3UPOBATH IPOOIEMY, pACCMATPUBAThH €&
BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHHUH 3HAHUN MPHUEMBI JJOTUIECKOTO MBINUICHHSI (aHATN3a,
CUHTE3a, CpaBHEHMsI, Ki1accu(uKanuu, 0000IICHHS), PACKPhIBATh CMBICIT OMOJIOTUYECKIX
MOHITHA (BBIACNIATh WX XapaKTepHbIC TPU3HAKW, YCTAHABIMBATH CBSI3H C JIPYTUMHU
MOHSATHSMH ),

OTIPENICIIATh IIeIU ACITeILHOCTH, 3a/1aBast ITApaMETPhl U KPUTEPUU UX JOCTHIKCHUS,
COOTHOCHTD PE3YNIbTATHI ACITCILHOCTH C TOCTABICHHBIMU IICIISIMH;

UCTIOJIh30BAaTh OMOJIOTHYECKUE TIOHATHUS ISl O0OBSCHEHUS (DAKTOB U SIBJICHUH KUBOH
TIPUPOJIBI;

CTPOUTH JIOTHUECKHUE PACCYXIACHUS (MHIYKTHUBHBIC, ACIYKTUBHBIC, 10 aHAIOTHH),
BBISIBJIATh  3aKOHOMEPHOCTH UM TPOTHBOPEUUST B  PacCMaTPUBACMbIX  SIBIICHHSIX,
(bOopMyITHPOBATH BHIBOJIBI M 3aKTFOUCHHS;

NPUMEHSTh CXCMHO-MOJICIBHBIC CPEICTBA JUISl MPEICTABJICHUS CYIIECTBEHHBIX
CBSI3¢H M OTHOIICHHUW B M3y4acMbIX OMOJIIOTUYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUHIA
Pa3HOTO POJia, BBISBICHHBIX B PA3IMYHBIX WH()DOPMAIIMOHHBIX HCTOYHUKAX;

pa3zpabarbiBaTh IUJIaH pEIIeHUs MpoOJeMbl ¢ Y4ETOM aHalW3a HMMEIOIINXCS
MaTepHUATILHBIX U HEMATEPHUATLHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh, OICHUBATH COOTBETCTBUE PE3YJIHTATOB
EJISIM, OIIEHUBATh PUCKU TOCIIEACTBHUH JIEATEIbHOCTH;

KOOPJMHUPOBATh U BBITIOJNHATH PabOTy B YCIOBHUSX PEaTbHOTO, BUPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUN KU3HEHHBIX MTPOOIIEM.

2) 6a30BbI€ UCCIIEOBATEIBCKUE ICUCTBUSA:

BJIQJICTh HABBIKAMU Yy4eOHO-MCCIIEIOBATEIbCKON U TIPOEKTHON NeATeThbHOCTH,
HABBIKaMU pa3pemieHus mpodaeM, CIOCOOHOCTHI0O U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY
MOWCKY METOJIOB PEIICHUS NPAKTHYCCKHX 3ajad, NMPUMEHCHHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BUIBI JICATCIBHOCTH I10 MOJYYCHUIO HOBOTO 3HAHMS, €TO
UHTEPIIPETAINH, TPECOOPA30BAHUI0 U TPUMCHEHHUIO B YUYCOHBIX CHTYAIlUAX, B TOM YHCIIC
NIPH CO3/ITAHUU YUEOHBIX U COIUATBHBIX MIPOCKTOB;

dbopMUpOBaTh HAYYHBIH THI MBIIUICHUS, BJIAJETh HAYYHOH TEPMHUHOJIOTHEH,
KITIOYEBBIMU MOHSATUSMHA U METOJIAMU;

CTaBUTH ¥ (POPMYIUPOBATH COOCTBEHHBIE 33]]a4H B 00pa30BaTEIHLHON IEATETHHOCTH
Y J)KU3HEHHBIX CHTYAIIUSX;

BBISIBJISITh TIPUYUHHO-CIICJICTBCHHBIE CBSI3M U aKTYaIM3UPOBATH 33J]1a4y, BHIJIBUTATh
TUIIOTE3y €€ PEeIICHUs, HAXOIUTh apTYMEHTHI JIJIS I0Ka3aTeIbCTBA CBOMX YTBEPIKICHHUH,
3aJ1aBaTh MapamMeTpbl U KPUTEPUU PEIICHHS,
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AQHAJIM3UPOBATH TOJYYEHHBIE B XOJE PEIICHMs 3a/ayd Pe3YJbTAThl, KPUTUUECKU
OLICHMBATh MX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

JTaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISATH LIeJICHAIIPABICHHBIN TOMCK IEPEHOCA CPENICTB U CIIOCOOOB JEHCTBUS
B MMPOeCCUOHATBHYIO CpPEY;

YMETh TEPEHOCHTh 3HAHUS B TO3HABATEJIbHYI0O W MPAKTHYECKYIO 00JacTu
KU3HEJEATENBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001aCTeH;

BBIJIBUTAaTh HOBBIE UJICH, MpeIaraTh OpUTrHHAIBHBIE TTOIXO0/IbI U PEIICHHUs, CTABUTh
npo0OJIeMbl U 337a4H, JOMYCKAIOIIUE albTEPHATUBHBIE PEIICHMS.

3) pabora ¢ uHpopManmei:

OpUEHTUPOBATHCS B pA3IMYHBIX MCTOYHMKAX HMHQOpMAnuu (TEKCTE Y4YEOHOro
oco0usl, Hay4HO-TIOMYJISIPHOM JIUTEpaType, OMOJOTHYECKUX CIOBAPAX U CIIPABOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHETE), aHamu3upoBaTh HHPOPMAIIUIO PA3TUIHBIX
BUJIOB W (opM mpencTaBieHUs, KPUTUYECKHM OLEHUBAaTh €€ JIOCTOBEPHOCTb U
HEMPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3aNPOCHl U MPUMEHSATH PA3JIMYHBIE METOJIbI IIPH MOUCKE U OTOOpE
ounonornueckoit uHGopmaIuu, HeoOXOAMMOM /JIs BHITIOTHEHUST YU€OHBIX 3a]1a4;

npuoOpeTatb  OMBIT  HMCHOJB30BaHUA  HMH(OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEpPUICHCTBOBATh KYJIbTYpPY aKTHBHOI'O HCIIOJIb30BAaHUS Pa3INYHbIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITEIHPHO BHIOMPATh ONTUMANBHYIO ()OPMY MpPECTaBICHHS OUOIOTHYECKON
uH(popmanuu (cxembl, TpaduKu, JTUarpaMMbl, TaOIHILIbI, PUCYHKU U APYTOE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEJICTBA MPH paboTe ¢ OMOIIOTHYECKOMN
uHpoOpMalUel: TPUMEHATh XUMUYECKHe, (PU3WYecKue M MaTeMaTU4YeCKHue 3HAKU U
CHUMBOJIBI, popMyIibl, aOOpeBUaTypy, HOMEHKJIATYPY, UCIOJIb30BaTh U MPeoOpa3OBbIBAThH
3HAKOBO-CUMBOJIMYECKHE CPEJICTBA HATJISITHOCTH;

BJIQJICTh HABBIKAMH DPACIO3HABAaHUS W 3alIUTHl MH(POpMAIUU, HHPOPMAIMOHHON
0€30MacHOCTH JIMYHOCTH.

OBnasieHre YHUBEPCAIBHBIMU KOMMYHUKATUBHBIMU JICHCTBUSIMHU:

1) oOuenue:

OCYIIECTBIISITh KOMMYHHKAIlUM BO BceX c(epax >KM3HU, aKTUBHO Yy4acTBOBAaTh B
JMaNiore Wik AUCKYCCUU IO CYIIECTBY 00CYXIaeMOi TeMbl (YMEHHE 33/1aBaTh BOIIPOCHI,
BBICKA3bIBATh CY)KJIEHUS OTHOCUTEIBHO BBINIOJHEHUS MpeajaraeMoi 3aJauu, yUUThIBaTh
MHTEPECHI U COTJIACOBAaHHOCTh MO3ULIUN JPYTUX YYaCTHUKOB JUAJIOTa UM IUCKYCCUU);

pacrnio3HaBaTh HeBepOaIbHbIE CPEICTBA OOLIEHHS, IOHUMATh 3HAYEHHE COLIMATIbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOHQIMKTHBIX CHUTyallud, YMETb CMSIrdaTh
KOH(JIMKTHI U BECTH MIEPETOBOPHI;
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BJAJIETh Pa3IMYHBIMUA CIOCOOAaMH OOUICHWS W B3aUMOJCHCTBHSA, IOHUMATh
HaMEPEeHMs JPYruX JIOAEH, MPOSBIATh YBAXXUTEIbHOE OTHOLIEHHWE K COOECEHHMKY U B
KOppeKTHOH (opme HOopMyTUPOBATH CBOU BO3PAKEHHUS,

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUYKY 3PEHHMS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB.

2) coBMeCTHas IeSITeNbHOCTb:

NOHMMATh U MCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW U UHIMBUIYaJIbHON paOOTHI
IpU perieHrH OUOJIOrMYecKOor MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTD MPUMEHEHUS
IpyNNoOBBIX (OPM B3aMMOJEHCTBUS MIPH pelIeHNH Y4eOHOH 3a1auu;

BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBUM C Y4ETOM OOLIUX HHTEPECOB,
Y BO3MOKHOCTEN KaXKJI0T0 Y€Ha KOJUIEKTUBA;

IIPUHUMATDH LIEJIM COBMECTHOMN ACSATEIbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH
JEHCTBUS 1O €€ JOCTHKEHHIO: COCTABIATh IUIAH ACUCTBUMN, PACIPEAEIISTH POIU C YUETOM
MHEHUH y4aCTHUKOB, 0OCYKJATh Pe3yJIbTaThl COBMECTHOM pabOThHI;

OLICHMBAaTh Kauye€CTBO CBOETO BKJIaJa M KaXJOT0 YYaCTHMKAa KOMAaHIbl B OOIIUI
pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE€ MPOEKThI, OIEHUBATh HWJEU C T[O3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, TPAKTHYECKOW 3HAYMMOCTH;

OCYILECTBJIATH ITO3UTUBHOE CTPATErHYECKOE MOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
NPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHUE, ObITh HMHUIIMATUBHBIM.

OBnajsieHre YHUBEPCAIbHBIMU PETYJIATUBHBIMU ACHCTBUSIMMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JJISl BBISABICHUS MPOOJEM U UX PEIICHUS B
YKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKUX 3HAHUI I€JIeBbIE U CMBICIOBBIE YCTAHOBKU B
CBOUX JICMCTBUAX M MOCTYIKaX [0 OTHOLICHHIO K KUBOW IMPHUPOJE, CBOEMY 30POBBIO U
3I0POBBIO OKPYXKAIOILIUX;

CaMOCTOSITEIBHO ~ OCYILECTBIIATh I103HABATENBHYK JEATEIbHOCTh, BBISABIATH
npoOJeMbl, CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3aJladyd B 00pa3oBaTEILHOMN
JIEATENIbHOCTU U KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEIbHO COCTaBJIATh IUIAH pPEUICHUS MpoOieMbl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOUTEHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYalIUsIM;

pacHMpsATh paMKU y4eOHOTo MpeAMeTa Ha OCHOBE JIMYHBIX MPEAOYTEHUMH;

JienaTh OCO3HAHHBIA BHIOOpP, apryMEHTHUPOBATH €ro, OpaThb OTBETCTBEHHOCTH 3a
peuieHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO IIMPOKOW SPYIUIMH B Pa3HBIX
00JacTsIX 3HaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbBIN U KYJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:
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J1aBaTh OLICHKY HOBBIM CHUTYyallUsM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISIM;

BJaJIeTh HaBBIKAMM I103HABATEJIbHOM pe(dIeKCHH KaK OCO3HAHUS COBEpPILIAEMbIX
JIEMCTBUM M MBICIUTENIBHBIX IIPOLIECCOB, UX PE3yJbTaTOB U OCHOBAHMM, MCIOJb30BaTh
npuEMbI peIIeKCHH [l OLIEHKH CUTYalluH, BEIOOpa BEPHOTO pPELICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apTyMEHTHI IPYTUX P aHAIN3€ PE3yIbTaTOB JEATEIbHOCTH;

3) nmpuHsATHE ceOs U IPYTUX:

IPUHUMATh ce0sl, TOHUMasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apTyMEHTHI IPYTUX MIPHU aHAJIU3€ PE3yIbTaTOB A€ TEIbHOCTH;

IPU3HABATH CBOE MPABO U MPABO IPYIHX HA OIINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UILIMU JPYTOro YeJIOBeKa.

[IpenMeTHbIE pe3ybTaThl.

[IpeameTHple  pe3yiabpTaThl  OCBOEHMS  COJIEpXkKAHUA  Kypca  BKIJIIOYAIOT:
cnenuduueckue A OMOJOTMM HAay4HbIE 3HAHUS, YMEHHS M CHOCOObI AEWCTBUH IO
OCBOCHHIO, HUHTEpHpEeTalud M MpeoOpa3oBaHUIO 3HAHWM, BUIBl JESATEIBHOCTH I10
NOJYyYCHUIO HOBBIX 3HAaHMM M MX NPUMEHEHUIO B pa3jIMYHBIX y4eOHBIX, & TaKXKe B
pEaJIbHBIX KU3HEHHBIX cUTyauusax. [IpeqmeTHsle pe3yabTaThl IPEICTaBIEHBI IO IoJaM
U3YYECHUS.

[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca B 10 Ktacce TOIKHBI OTpaXkaTh:

c(OpMHUPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (POPMUPOBAHHM €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B MO3HAHUU 3aKOHOB
OPUPOJBl M PEIIEHHUH MpoOJeM palMOHAIBHOTO MPHUPOJONOIb30BAHNSA, O BKJIAJAE
POCCHICKUX U 3apyOeKHbIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIQJICHUE CHUCTEMOU OHMOJIOTHYECKUX 3HAHUH, KOTOpast BKJIIOYAET:
OCHOBOIIOJIAraloIye OMOJIOrMYECKUEe TEPMUHBI U MOHATUS (KU3Hb, KIETKA, OPTaHU3M,
MeTaboIM3M, TOMEOCTa3, CaMOPETYISIHA, CaMOBOCIPOU3BE/ICHNE, HACIEACTBEHHOCTb,
U3MEHYHMBOCTh, POCT U pa3BUTHUE), OMoornueckue Teopuu (knerounas reopus T. [1IBanna,
M. Illneiinena, P. BupxoBa, xpoMocomHas Teopus HaciaeiacTBeHHocTH T. Moprana),
yuenus (H. . BaBunoBa — o 1meHTpax MHOroo0pasusi U MPOUCXOXKACHUS KYJIbTYpPHBIX
pacTeHuii), 3aKOHBI (€AMHOOOpa3Hus IMOTOMKOB IIEPBOTO IOKOJICHUS, PACIICTIIICHHS,
YUCTOTHI FaMeT, HE3aBUCUMOro HacienoBaHus I'. MeHpens, roMoIorH4ecKux psaoB B
HacnencTBeHHoM u3MenunBocty H. . BaBunosa), npuHIUIBI (KOMIIJIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAAMH HAy4YHOIO TIIO3HAHUS, WCIOJIb3yEMbIX B
OMOJIOTrMYECKUX MCCIIEIOBAaHUSIX )KUBBIX 00BEKTOB (ONKCaHUE, U3MEPEeHUE, HaOMI0AeHHE,
AKCIIEPUMEHT);

YMEHHUE BBIJENATh CYIIECTBEHHbIE IPU3HAKU: BHUPYCOB, KIETOK IPOKAPUOT U
9YKAapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucClle OaKTepuH,
rpubOB, pPAaCTEHUM, XUBOTHBIX M YEJIOBEKA, CTPOCHHUS OPraHOB M CHCTEM OPraHoOB
pacTeHui, >KMBOTHBIX, YEJIOBEKA, IPOLIECCOB JKU3HEAEATEIBHOCTH, NPOTEKAIOIUX B
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OpraHu3Max pPAaCTEHHMH, >KMBOTHBIX M YEJOBEKa, OMOJIOTMYECKHUX IIPOLIECCOB: OOMEHa
BellecTB (MeTabonu3M), MpeBpalleHHus] JHEPruu, OpOKEeHHs, aBTOTPO(HOro u
rerepoTpoHOro TUIIOB NUTAaHUA, (POTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
ramMeToreHe3a, 3MOpUOreHe3a, MOCTIMOPHUOHAIBHOTO  Pa3BUTHUSA, PA3MHOKEHUS,
UHAUBUAYAJIbHOTO pa3BUTUS oOpraHu3Ma (OHTOrE€HE3a), B3aUMOJEWUCTBHS TEHOB,
reTepo3nca, UICKyCCTBEHHOI'O 0TO0pa;

YMEHUE YCTAHABIMBATH B3aUMOCBA3M MEXKAY OpPraHoMJaMH KJIETKH U HX
(GYHKIMAMHU, CTPOCHHEM KJIETOK pa3HbIX TKaHEH M MX (YHKIMSIMH, MEXIY OpraHaMH U
CHUCTEMaMHU OpraHOB Yy DPACTEHUI, *KUBOTHBIX U YEJIOBEKA U UX (DYHKIUSAMH, MEXKIY
CUCTEMaMH OpraHOB M UX (QYHKIUSAMH, MEXAY dTanamMud OOMEHa BEIECTB, dTalnaMu
KJIETOYHOTO LUKJIAa W JKU3HEHHBIX IMKJIOB OPraHU3MOB, 3TanaMd SMOPHOHAIBHOIO
pa3BUTHA, TEHOTUIIOM U (PEHOTUIIOM, PEHOTUIIOM U (PAKTOpaMU Cpe/ibl OOUTaHMUS;

YMEHHUE BBISIBISATh OTIMYUTEIbHBIE TPU3HAKK JKMBBIX CHUCTEM, B TOM YHCIIE
pacTeHuil, ’)KUBOTHBIX U YEJIOBEKa;

YMEHHE  HUCIIOJIb30BaTh  COOTBETCTBYIOIIME  apryMEHTHI,  OHOJIOTMYECKYIO
TEPMUHOJIOTUIO M CHUMBOJUKY JUId JOKa3aTeabCTBa POJACTBA OPIaHU3MOB Pa3HBIX
CUCTEMAaTHUYECKUX TPYIII;

yYMEHHE perniaTh OMOJIOrMYECKUE 3a/1a4H, BBIABIATH IPUYUHHO-CIIEICTBEHHBIE CBSA3U
MEX]y UCCIEyeMbIMH OMOJIOTMYECKHMHU MPOLIECCAaMH U SBIICHUSIMH, JIaTh BBIBOJBI U
MPOrHO3bl HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHITH JIa0OpaTOPHbIE U MpaKTUYeCKue paboThl, COOMI0IaTh IpaBHUIIa
npu paboTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIABUTATh TMIOTE3bl, IPOBEPATHh UX IKCIEPUMEHTAILHBIMU CPEACTBAMH,
bopMynHpys 1efb UCCIENOBAHUS, aHAJIM3UPOBATH IOJIyY€HHBIE PEe3yJbTaThl U JAENaTh
BBIBO/IBI;

YMEHHE y4acTBOBATh B Y4EOHO-HCCIIEI0BATENbCKON paboTe 10 OMOJIOTHUH, IKOJIOTUH
U MeIuIMHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOLIECTB, W MyOIUYHO
NPECTABIATH MOJTYUYCHHbIE PE3YIbTaThl HA YICHUYECKUX KOH(PEPEHIIUIX;

yMEHHE OLIEHWBATh 3TUYECKUE ACHEKThl COBPEMEHHBIX HCCIEIOBaHMNA B 00JacTu
OMOJIOrMH U METULMHBI (KIIOHUPOBAHNE, HCKYCCTBEHHOE OIUIOJJOTBOPEHUE, HATIPABIICHHOE
M3MEHEHHE FeHOMa U CO3jaHie TPAHCTEHHBIX OPraHu3MOB);

YMEHHE OCYIIECTBIISITh OCO3HaHHBIM BBIOOp Oyayimiel mpodeccroHaIbHOM
NEeSITENbHOCTH B o0OjacTu OWMOJIOTHM, METUIMHBI, OHOTEXHOJIOTUH, BETEPHHAPHH,
CEJIbCKOTO  XO3SIIICTBA, MHUIIEBOM NPOMBIIIJIEHHOCTH, YIIIyOJsATh TO3HABaTeNIbHBIN
WHTEpEC, HANpaBICHHBIH Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOLIEH Mpodeccun u
NpoJOJDKEHNE  OMONOTMYEeCKOro  oOpa3oBaHMS B~ OpraHU3alUsAX  CPEIHEro
po¢eCCUOHAIBHOTO U BBICILIEr0 00pa30BaHUs.

[TpenmeTHbIe pe3yabTaThl OCBOEHHS Kypca B 11 Kitacce TOKHBI OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE€ M POJIM OMOJIOTUM B CUCTEME €CTECTBEHHBIX
HayK, B ()OpMUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAyUYHOW KapTHUHBI MUPa, B TO3HAHUU
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3aKOHOB NPHUPOJAbl M PELIEHUH 3KOJOTMYECKHUX IMPOOJEM YeloBEYeCTBa, a TaKkKe B
pELIEHUH BOIIPOCOB PAlMOHAIBHOTO MNPHUPOAOIOJIB30BaHUs, U B (HOPMUPOBAHUU
IIEHHOCTHOTO OTHOIICHUS K TMPUpOJe, OOIIECTBY, UEIOBEKY, O BKIIaJ€ POCCHUMCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHY;

YMEHHE BIAJETh CUCTEMOM OHOJIOTMUECKMX 3HAHMM, KOTOpas BKIIOYAET
OTIpeJIeJICHNs U TIOHUMaHUE CYIIHOCTH OCHOBOMOJATAl0IUX OMOJOTUYECKUX TEPMUHOB U
MOHATUH (BU, SKOCUCTEMa, Ouocdepa), Onoiorndeckue Teopuu (IBOJIOIIMOHHAS TEOPUS
Y. JlapBuHa, cUHTEeTHYECKasl Teopus dBotoun), yueHus (A. H. CeBepiioBa — o0 myTsx u
HampaBiieHusax sBoitouuu, B.M. Bepuaackoro — o 6uocdepe), 3akoHbl (T€HETUUECKOTO
pasHoBecus J[xx. Xapau u B. BaiinGepra, 3apoasimeBoro cxoactsa K. M. bapa), npasuna
(vuanmyMma FO. JInbOuxa, HKOJIOTHMUECKOW MHpPaAMUIbl SHEPTHM), TUIOTE3bl (THUIOTE3a
«vupa PHK» V. I'unbepra);

YMEHHE BIIJIETh OCHOBHBIMH METOJaMH HAYYHOTO IMO3HAHUS, MCIOIb3YEeMBIMHU B
OMOJIOTMYECKUX HCCIIEOBAHUAX )KUBBIX OOBEKTOB M IKOCHCTEM (OIMHCAHHUE, U3MEPEHUE,
HaAOJIIOJIEHNEe, HKCIEPUMEHT), CHOCOO0aMU BBISBICHUS M OLEHKH AHTPOIOTEHHBIX
U3MEHEHUI B IPUPOJIE;

yMEHHE BBIICNATh CYIIECTBEHHBIC PU3HAKU: BUIOB, OMOTE€OIIEHO30B, SKOCUCTEM U
ouocdepsl, cTaOMIN3UPYIOLIETO, ABUKYILIETO U Pa3pbIBalOIIET0 €CTECTBEHHOTO 0TOOpa,
AJUIONATPUYECKOI0 U CHMIIATPUYECKOTO BHUI000PA30BaHUs, BIMSHHS ABMKYIIUX CHII
HBOJIIOLIMM HA TEHO(POHJ MOMYJSLUH, NPHUCIOCOOJEHHOCTH OpPraHu3MOB K cpelie
oOuTaHus, YepelOBaHMs HANpaBIECHUN 5BOJIIOLMH, KPYroBOpOTa BEIIECTB M IMOTOKA
DHEPrUM B IKOCUCTEMAX;

YMEHHE YCTaHABIIMBATh B3aUMOCBS3M MEXAY MPOLIECCAMU 3BOJIIOLUUHU, TBUKYIIUMU
CHJIaMU aHTPOMNOreHe3a, KOMIOHEHTAMH PA3JIMYHBIX YKOCUCTEM U NMPUCTIOCOOICHUIMU K
HUM OPraHU3MOB;

YMEHHE BBISIBIISTH OTIMYUTEIbHBIC TIPU3HAKH JKUBBIX CHCTEM, IPUCITOCOOIEHHOCTD
BUJIOB K cpele oOuTaHus, aOMOTHYECKHMX U OMOTHYECKMX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€il OPraHM3MOB B COOOIIECTBAX, AHTPOMIOTEHHBIX M3MEHEHUI B AKOCHCTEMAX
CBOEH MECTHOCTH,;

YMEHHE  HCIOJB30BaTh  COOTBETCTBYIOUIME  apryMEHTHI,  OHOJIOTMYECKYIO
TEPMHUHOJIOTUI0O W CHUMBOJIMKY JJI1 JO0Ka3aTelbCTBa PpOJCTBA OPraHU3MOB pPAa3HBIX
CUCTEMAaTHYECKUX TpPYMI, B3aMMOCBS3M OPraHW3MOB W cpeibl OOUTaHUS, €IUHCTBA
YeJIOBEUECKUX Pac, HEOOXOAMMOCTH COXPAaHEHHsI MHOT000pa3usi BUJIOB U SKOCHCTEM Kak
YCIIOBUSI COCYIIECTBOBAHUS MPUPOJIbI U YEIOBEUYECTBA;

YMEHHE penaTh OMOJIOTHYECKUE 3aa4uH, BBISBISATH IPUUYUHHO-CIIEICTBEHHBIE CBS3U
MEX]y UCCIEeTyEeMbIMH OMOIOTHYECKHMH MPOLIECCAMH U SBIICHUSIMH, JI€IaTh BBIBOJBI U
MPOrHO3bl HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH JIaOOPAaTOPHbIE U MPAKTUYECKHUE PabOThl, COOIIOIaTh IIPaBUIIA
pu paboTe ¢ yueOHBIM U TabOpaTOPHBIM 000PYIOBAHUEM;
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yYMEHHE BBIJIBUTATh THIIOTE3BI, TPOBEPSATHh MX IKCIEPUMEHTAILHBIMU CPEJICTBAMH,
dbopMyHpysl 1IeNTb UCCIICIOBAaHUS, aHAIM3UPOBATh MOJTYYEHHBIC PE3yIbTaThl U JIENaTh
BBIBO/JIBI;

YMEHHE y4acTBOBATh B YUEOHO-HCCIIEI0BATENbCKON paboTe 10 OUOJI0THUH, IKOJIOTUN
U MEIUIIMHE, TPOBOJUMON Ha O0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U MMYyOJIUYHO
MPE/ICTABISAThH OJYUYECHHBIE Pe3yIbTaThl HA YYEHUYECKUX KOH(EpEHIIUIX;

yYMEHHE OIICHUBATh THUIOTE3bl M TEOPUU O IMPOUCXOKJICHUU XKU3HU, UEIOBEKA U
YelIOBEYECKUX pac, O TMpUYMHAX, TMOCIEACTBUIX M CcHocobax MpeaoTBpaleHUs
rJ100aTbHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYILIECTBIATh OCO3HAHHBIM BbIOOp Oynymed mnpodeccuoHanbHON
NESTENBbHOCTH B 00JAaCTH OWOJNIOTHH, SKOJOTHH, MPUPOIOTOIB30BAHUS, METUIUHBI,
OMOTEXHOJIOTUHU, TICUXOJIOTUH, BETCPUHAPHH, CEIIBCKOTO  XO3SAWCTBA, IHIIEBOMN
IPOMBIIIJIEHHOCTH, YTITyOJISATh ITO3HABATECIIBHBIN HHTEPEC, HAPABICHHBIN HAa OCO3HAHHBIN
BBIOOP COOTBETCTBYIOINIEH Mpodeccuu U MPOoI0JKEHNE OHOJIOTHYECKOro 00pa3oBaHus B
OpraHMu3aIUsgX CPeaHET0 MPOo(HeCCHOHATBHOTO U BBICIIIETO 00pa30BaHMS.
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TemaTHueckoe IJIAaHUPOBaHUEC

10 xnacc
KonnuectBo yacon
Ne /it HanmenoBanue pa3zienoB v TeM NporpaMMbl [IpakTnueckue
Bcero
paboThI

buonorus kak Hayka 1
JKuBbIe cuCTEMBI M UX U3y4YEHUE 10 5
XuMudeckasi OpraHu3aius, CTpoeHue U (PyHKINUU KIETKU 8 4
OOMeH BeIIeCTB M MPEBpAIlCHUE YJHEPTHH B KIISTKE.

4 Hacnencrennas ungopmaius u peanusanus e€ B KIETKE. 15 8
JKu3HEeHHBIN UKIT KIETKH

Hroro 34 17
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11 xmacc

KomnunuectBo yacoB

Ne n/m HanmenoBanue pa3ziesnoB U TeEM IpOrpamMMsl [IpakTnueckue
Bcero
paboThl
['enernka — HayKa O HaCJIEACTBEHHOCTH U U3MEHUYMBOCTHU
1 OpraHu3MOB 3aKOHOMEPHOCTH HACJIEJICTBEHHOCTH, | eHeTnKa 10 5
4eJIOBEKa
5 Crtpoenue u GyHKIMH OpraHu3MOB Pa3zMHOXKEHUE U pa3BUTHE 16 11
OpraHu3MoOB
3 DBOIOIUS OPTaHUYECKOTO MUpa 3 3
4 OCHOBBI 3KOJIOTHH 5 3
Uroro 34 22
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