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(KpacubiMm uBerom Bee coaep:xanue u3s ®OOII, pesyabrarsl Bee u3 ®OOII)
IosicHUTeIbHAS 3aMUCKA
AKTyaJIbHOCTb Kypca

Kypc umeer omopy Ha 3HaHUS, NOJYYEHHBIC YYAIIMMUCS MPHU M3YYEHUH OMOJIOTUH, XUMUH,
¢u3uku, wucropuu, reorpapuu. B 10 kmacce B Kypce «YpPOBHU OpraHM3allUU XKUBOW MaTEpHUH»
Ouosornyeckre OOBEKTHl H3Y4YAIOTCSl HAa YPOBHSAX: MOJEKYISIPHOM, KIETOYHOM, OPTaHU3MEHHOM,
MOTYJISIIUOHHO-BUZIOBOM, OHMOTEOLIEHOTHYECKOM, OnocdepHoM. B rjormueckyio mens OObEIUHSIOTCS
[IUTOJIOTHS, SBOJIIOLIMOHHOE YYEHUE, UCTOPHUS PAa3BUTHUSI OPTaHWYECKOTO MHpa W pasfeiibl, W3ydarollue
B3aMMOOTHOIICHHUS OTACIHFHOTO OPTaHN3Ma U OKPYKAIOIIEH CPebl.

Kypc sBisiercs npodmimsanueii npeamera obmieir ouosioruu B 10 xmacce. B kypce oTpakeHbI
OCHOBHBIE 3a/1aud OMOJIOTUYECKHUX HAyK — COXpaHEHHE OKPYKAIOIIeW Cpeabl W 3/0POBbS YEJOBEKa,
BOCIIMTAaHUE MOJIOJIGKM B CBETE IMPEIACTABICHW O MeCTe 4eJoBeKa B Owocdepe, O eIuHCTBE
MIPOUCXOXKICHHUS U CYIIECTBOBAHUS JKUBOW MPUPOBI M YEJIOBEKA.

[Iporpamma uMeeT Kak TEOPETHYECKYIO, TaK M KOHKPETHO-TIPAaKTUYECKYIO HAaIPaBICHHOCTD.
[Iporpamma akTyanbHa B YCIOBHSX MOJTOTOBKH YYaIIUXCS K OCO3HAaHHOMY BBIOOpPY JajbHEWIIETo
oOyueHus u Oyayuiel npodeccrur BbITYCKHUKA.

Jlornka W3J0KEHUs Kypca JMHEWHas, 4TO OOBSCHIETCS IMOCIEeNOBATEIBHBIM YCIOKHEHUEM
MaTepuallia ¢ ONOpOH Ha 3HAHWUS W yMeHHs, c)OpPMHUPOBaHHBIE B MPEIIIESCTBYIOMIUX Kypcax.
Pacmmpenne mporpaMMbl OCYIIECTBIISIETCS 3a CYET TPUBICUEHHUS pasHBIX (opMm 3amaHwii u
paccMOTpeHHsI arOpUTMOB WX penleHus. CrenupuKoi AIEKTUBHOTO Kypca SBISIETCS PAacCMOTpPEHHE
CYIIHOCTH JIOTHYECKHX ¥ METOJI0JIOTMUECKUX 3HAHHIA, OBJIaIEHNEe OOMIMMU M CHIETIHATIHHBIMH CIIOCO0aMH
NESTETPHOCTH (aHAIU3 CUTYAIlMd, OCO3HaHWE W (OPMYITHpPOBAHUE MPOOJIEMBI, OTIpeAeNieHne MyTeil ec
pelIeHus).

Henabo u3ydeHusi Kypca siBjasiercsi: (GOpMUPOBAHHE KOMIUIEKCHOTO OCMBICICHUS U YTIyOleHHs
3HAHUN y4YaIlIMMHUCS C LIEJIbI0 PaCIIMPEHUs TPAaHUI] IpeAMETa OHOIOTUH.

3anayu Kypca:

-hopmupoBaHKe 3HAHUI 0 OMOCHEPHOM YPOBEHE OpraHU3alUU KUBOW MaTEPUH

-bopMHupoBaHKEe  3HAaHWK 00 dBoONUH Ouochepsl, 00 SBOJTIONMH U TEPCHEKTUBAX Pa3BUTHS
YeJI0BEYECKOro OpraHusMa

- pacuIMpeHue 3HAHUI O FeHeTHKE YeIOBEUECKUX MOMYISAIUi, O HaclaeI0BaHUU HEKOTOPBIX MPU3HAKOB Y
YeloBeKa

-popMUpOBaHNE HMHTEUIEKTYaJbHBIX U MPAKTUYECKUX YMEHUN pelIeHHs 3a7ad pa3jiNyHbIX THUIOB H
Pa3IMYHON CIIOKHOCTH Pa3IMYHbIMU CIIOCO0aMU;

-pa3BUTHE yYMEHHUS aHAIU3UPOBAThH, CAHTE3UPOBATh 3HAHUS, BBIACISATH TJIaBHOE;

-(opMupOBaHUE JIEMEHTOB AJITOPUTMUYECKON KYJIbTYpPBI;

-pa3BUTHS UHTEpeca K U3yYCHUIO OUOJIOTHH;

- pa3BHUTHE CIIOCOOHOCTEH K MPEOI0JICHUIO0 TPYAHOCTEN U CAaMOCTOSITEIbHOMY MPUOOPETEHHUIO 3HAHUIA,

O:xunaembie pe3yJbTaThl 0CBOEHHS POrPaMMbI 3JIEKTHBHOI0 Kypca
JInyHOCTHBIE Pe3yJIbTAThI:
TOTOBHOCTh K COBMECTHOM TBOPYECKOW MAESATENHbHOCTH MPHU CO3JAHUHM YYEOHBIX MPOEKTOB,

peUICHUH y‘Ie6HBIX 1 IIO3HABATCJIbHBIX 3a/1a4, BBIIIOJTHCHUN OMOJIOTMYECKHUX SKCIICPUMCHTOB;,
TOTOBHOCTL K COTPYAHUUYCCTBY B mponecce COBMCCTHOTI'O BBITIOJTHCHUA y‘IeGHHX,
MO3HABATCIBHBIX W HUCCIICAOBATCIIBCKUX 3a/a4, YBAKUTCIBHOI'O OTHOUMICHHUA K MHCHUIO OIIIOHCHTOB
npu O6Cy)KI[eHI/II/I CIIOPHBIX BOIIPOCOB OHOJIOTHYECKOTO COZACPIKAHUA,
IMNOHUMAHUC W pealu3anuss 3J0pOBOIro0 M 0e30I1acHOTO o6pa3a JKHN3HHU (SHOpOBOG IUTaHUC,
CO6J'IIO,Z[6HI/IC TUTHCHHUYCCKUX IIpaBUJI 151 HODpM, C6aHaHCPIpOBaHHBII>'I PEKUM



3aHATUH © OTHBIXa, peryasipHas (Qu3uveckas aKTUBHOCTH), OEpEeKHOTO, OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PH3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

NOHMMaHWe cnenu@ukd OWONOTHMH Kak HayKd, OCO3HaHus e€ posu B (OPMHUPOBAHHU
palMOHAJIBbHOTO  HAYYHOI'O  MBIIIIEHMUS, CO3J1aHUH LIEJIOCTHOTO Ipe/CTaBICHUs 00
OKPY)KaIOIllEM MHUpE KaK O €AMHCTBE INPHUPOJbI, YelOBeKa M OOIIEeCTBA, B IMO3HAHUM IPHPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH IPpo0ieM COXpaHEHUs IPUPOAHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OMOJIOTUH JUISI COBPEMEHHOW IMBUJIM3AIMN: 00ECIICYEHUS] HOBOTO
YPOBHSL DPa3BUTHA MEIUIMHBI, CO3JaHUE MEPCHEKTHBHBIX OWOTEXHOJIOTUH, CIIOCOOHBIX peIaTh
pecypcHble IpOoOJIEMbl pa3BUTHUSI YEJIIOBEYECTBA, IOMCKAa NyTeH BbIXOJAa U3  IIOOATBHBIX
9KOJIOTMUECKUX MpoOiaeM M olecredeHus mnepexoja K YCTOWYMBOMY Ppa3BUTHIO, pPAlMOHATIBLHOMY
HCIO0JIb30BAHUIO TIPUPOAHBIXPECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJIyYEHHUH OWOJIOTMUECKUX 3HAHWW B IEJAX MOBBIIIEHUS 0OIIei
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, KaK COCTaBHOM 4YacTu (PyHKIMOHAJIBHOMN
IrpaMOTHOCTH OOy4aromuxcs, GopMUpyeMoil Ipy N3y4eHUNONOJIOTUY;

MeranpeamMeTHble pe3yabTaThl:

CaMOCTOSATENIBHO  (DOPMyIMpOBaTh M aKTyalU3UpoBaTh MpoOJeMy, paccMarpuBaTh €€
BCECTOPOHHE;

UCIO0JIb30BAaTh NPU OCBOEGHUU 3HAHUN MPHUEMBI JIOTMUECKOTO MBINUJICHUs (aHaiu3a, CHUHTE3a,
CpaBHEHUs, Kiaccudukanuu, 0600IIeHNs ), paCKPHIBATH CMBICI OMOJIOTHYECKUXTOHATHH (BBIAEIATh UX
XapaKTepHble MPU3HAKHU, YCTAaHABIMBATH CBSI3U C APYTUMU NOHATUSIMU);

OTIPEIENIATh LEeNH JAESITeNbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUH UX JOCTHUXKEHUS, COOTHOCHUTH
PE3yJIBTaThl JEATEIBHOCTH C MOCTABICHHBIMH LIETISIMU;

UCIOJIb30BaTh OMOJOrMUECKHE MOHATHS A1 OObSICHEHUS (DAKTOB U SBICHUMN KUBOHIIPUPOIBI;

CTPOMUThH JIOTMYECKHE pacCyKICHUs (MHAYKTUBHBIC, JI€AyKTHBHBIC, 110 aHAJOI'HM), BBIABIATH
3aKOHOMEPHOCTH M NPOTHBOPEYMsI B pacCMaTpUBAEMbIX SBJICHUAX, (OPMYIUPOBATH BHIBOJBI U
3aKJIFOYCHUS;

BIAJIeTh HABBIKAMHU Y4E€OHO-UCCIEIOBATEIbCKOM W IPOEKTHON JESATEIbHOCTH, HaBbIKAMU
paspelieHus poOjeM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB
pElLIeHNs TPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJ0B TIO3HAHMUS;

UCIOJIb30BATh pAa3JINYHbIE BHUJABI JEATEIBHOCTH IO IIOJIYYEHHIO HOBOIO 3HAHHA, €ro
MHTEpHpeTaluy, IpeoOpa3soBaHUI0 U IPUMEHEHUIO B YUEOHBIX CUTYalLUsAX, B TOM YHUCIEIIPH CO3JaHUU
yueOHBIX M COL[MANIbHBIX IPOEKTOB;

(dbopMUpOBaTh HAYYHBIH THUIl MBIIUICHUS, BJIaJeTh HAY4YHOM TEPMUHOJOIMEH, KIIOYEBBIMU
MOHATUSIMHU U METOJIaMU;

OPUEHTUPOBATHLCS B Pa3IMYHbIX UCTOUHUKAX MHPOPMaLUK (TeKcTe yueOHOTO 1Mocoous, Hay4yHO-
HOMYJISIPHOM IUTEpaType, OMOJOTHYECKUX CIOBAPSX M CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax TaHHbIX,
B lHTepHeTe), aHaIM3UpoBaTh UH(POPMALIUIO Pa3IMYHBIX BUJIOB U (OPM MPEACTaBICHUS, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh MHEIIPOTUBOPEUNBOCTD;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOXO TOUKY 3pEHUS C UCTIOJIb30BAHUEM SI3BIKOBBIXCPEACTB.

UCIOJb30BaTh OMOJIOTUYECKUE 3HAHUS JUIS BBIABIEHUS NpPOOJEM M UX PEIIEHUSB )KU3HEHHBIX
U y4eOHBIX CUTYAIUX;

IIpenmeTHble pe3yabTaThl:

Cc(OPMHUPOBAHHOCTh 3HAHUN O MecTe W POJM OMOJOTHU B CHUCTEME E€CTECTBEHHBIX HAyK, B
(OpMHUPOBAaHUN €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B MO3HAHUM 3aKOHOB HPUPOIBI U PELICHUU
npobsieM palMOHAIBHOTO MPHUPOJIONIONB30BaHUSA, O BKJIA/JE POCCUHCKUX M 3apyOekKHBIX YUEHBIX B
pa3BUTHE OMOJIOTUH;

BIIaJICHUE OCHOBHBIMHU METOIaMU HAy4YHOI'O MO3HaHUS, UCTOJIb3YEMBIX B



OMOJIOTUYECKUX  HUCCIEJOBAHUAX JKUBBIX OOBEKTOB (ONHCaHWE, W3MEpPEHHEe, HaOII0JCHNE,
9KCIEPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbIE NPU3HAKU: BHUPYCOB, KIETOK IPOKAPUOT U DYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Yucie OakTepuil, IpuOOB, pacTEHHIA,
KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTaHOB M CHCTEM OpPraHOB PACTEHH, IKMBOTHBIX, YEJOBEKa,
MPOIIECCOB JKU3HENEATENPHOCTH, MNPOTEKAONUX B OPraHU3Max PacTeHUH, )KHUBOTHBIX M YEJIOBEKa,
OMOJIOTUYECKUX TpOIleccOB: oOMeHa BemiecTB (MeTaOoJIM3M), MPEBpALICHHUsS YHEPTUH, OpOKEHHS,
aBTOTPO(HOTO U TETEPOTPOPHOTO THIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MeH03a,
raMeTroreHesa, SMOpPHOTreHe3a, MOCTAIMOPHOHAIBHOTO PAa3BUTHS, PA3MHOXKEHHS, WHAWBUIYAIBHOTO
pa3BUTHS Oopranu3Ma (OHTOTeHe3a), B3AUMOJICHCTBHUS T€HOB, T€TEPO3UCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIIMBAaTh B3aWMOCBS3M MEXKIY OpPraHOMIAMH KIETKH W WX (QYHKIHIMH,
CTPOCHHEM KJIETOK pa3HbIX TKaHEH W WX (PYHKIUSAMH, MEXIYy OpraHaMH M CHCTEMaMHU OpPraHoOB y
pacTeHuii, )KUBOTHBIX M YeJIOBEKa W WX (PYHKIUSMH, MEXIY CUCTEMaMH OPraHOB M MX (YHKIHUSIMHU,
MEX]ly dTaraMi OOMEHa BEIIECTB, dTalaMH KJIETOYHOTO IMKJIA W JKU3HEHHBIX IMKIOB OPraHW3MOB,
JTanaMu SMOPUOHAIILHOTO Pa3BUTHUS, F€HOTUIOM M (heHOTHIIOM, (PEHOTHIIOM U (aKTOpaMu Cpeabl
oOuTaHus;

YMEHHE WCIIOIh30BaTh COOTBETCTBYIOIINE apPTyMEHTHI, OHOJIOTHYECKYI0 TEPMHHOJIOTHIO H
CHMBOJIMIKY JIUIS TOKa3aTeIbCTBA POJICTBA OPTaHU3MOB PAa3HBIX CHCTEMATHYECKHUX TPYIIIT,

yMEHHE YYacTBOBaTh B Yy4EOHO-HCCIEIOBATEIbCKONW paboTe M0 OHOJIOTHH, 3KOJOTUU |
MEJWIIMHE, TPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOMIECTB, W MYOJWYHO TPEACTABIATH
MOJTydeHHBIEC PE3YNIbTAaThl HA YUCHHUECKUX KOHPEPEHIINSX;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBHIOOP Oyaymied mnpodeccHOHATbHON IesTEeIbHOCTH B
o0macT OHMOJIOTHH, MEIUIMHBI, OWOTEXHOJIOTUH, BETCPUHAPHH, CEILCKOTO XO3SICTBA, MMUINEBOM
MIPOMBIIICHHOCTH, YIIIYOJSTh TO3HABATENBHBI WHTEPEC, HANPaBJICHHBIH HA OCO3HAHHBIA BBHIOOD
COOTBETCTBYIOIIEH mpodeccud W MPOAODKEHHE OHOJIOTHYECKOTO OOpa30BaHMsI B OpraHU3AIMSIX
cpenHeronpo(ecCHOHaATLHOTO U BBICIIETO 00pa30BaHuUs.

Conep:xanue Kypca
BBenenue

JKuBble cucTeMBI Kak mpeaMeT u3ydeHus Ouosiornu. CBOWCTBA IKUBBIX CHCTEM: EIUHCTBO
XHUMHYECKOTO COCTaBa, JUCKPETHOCTh U IICJIOCTHOCTh, CIIOKHOCTh M YHOPSIOYECHHOCTH CTPYKTYPHI,
OTKPBITOCTh, CaMOOPIaHM3AIMs, CaAMOBOCIIPOU3BEJCHHE, Pa3pPaXKUMOCTh, HW3MEHUYHUBOCTh, POCT H
pa3BHTHE.

YpoBHM  OpraHu3allid  KUBBIX  CHCTEM:  MOJICKYJISPHBIH,  KJICTOYHBIH,  TKAHCBBIM,
OpraHM3MEHHBIN, TMOMYJISIIMOHHO-BUI0BOM, 3KOCHCTEMHBIM (OMOreOEHOTHYECKHIT), OHOCHEPHBIA.
[Iporecchl, MPOUCXOAIINE B KUBBIX cucTeMax. OCHOBHBIC MPU3HAKU KHBOro. JKu3Hb Kak (opma
CylecTBOBaHUs MaTepuu. Hayku, nzydaromiye >kMBbIe CHCTEMBI Ha Pa3HbIX YPOBHSIX OpPraHU3allkH.

MousiekyJISIpHBII YPOBEHb

Makpo-, MHKpO- U YJIBTPaMHUKPOdJIEMEHTH. Boaa u e€ posib Kak pacTBOPUTENS, peareHra,
y4acTHE B CTPYKTYPUPOBAHUHM KIIETKH, TEIUIOPEryIsiuu. MuUHepadbHbIe BEIIECTBA KICTKH, HX
Ouojoruueckas poJib. Pojib KaTHOHOB M AaHUOHOB B KJIETKE.

Opranudeckrie BeIIecTBa KIeTKU. bronornueckue noaumepsl. benku. AMHHOKHCIOTHBIN COCTaB
0enkoB. CTpyKTypsl OeakoBO# MoJiekynbl. IlepBuuHas CTpykTypa Oejka, MENTHAHAS CBS3b.
BropuuHas, TpeTHYHas1, YeTBEPTHYHAS CTPYKTYpHI. JleHaTypanus. CBoiictBa OenkoB. Kiaccudukarus
6enxoB. buosnornueckue Gpynkiun 6enkos. [IproHsI.

VYrneBoasl. MoHOcaxapuabl, AUcCaxapuibl, OJUTOCaXapuabl W monucaxapuabl. OOmmuil 1uian
CTpOeHUS U (PU3UKO-XUMUYECKHE CBOWCTBA yTiIeBO0B. bronorudeckre GyHKIINH YTIEBOIOB.

Jlumuael. T'uapodunbHO-THAPO(GOOHBIE cBoiicTBa. Knaccudukanus nunumoB. Tpuriuiepuisl,
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dbochomunuabl, BOCKH, cTepouabl. buonorumdeckune ¢yHkmuu aunuaoB. OOmime CBOICTBA
OMOJIOTUIECKHIX MeMOpaH — TEKy4eCTb, CIIOCOOHOCTh K CaMO3aMBIKaHHIO,
MOJTyITPOHUIIAEMOCTb.

Hyxneunosbie kucnorsl. JJHK u PHK. Crpoenue HyxienHoBbIX KucnotT. Hykneoruasl. ITpunnmn
koMIiemeHTtapHoctu. [Ipasmio Yapradda. Crpykrypa JJHK —aBoitHas ciupans. MecToHaX0XICHNE
u 6uonornueckue ¢pynknuu JJHK. Buner PHK. @ynkinun PHK B kiretke.

Crpoenune monekynbsl AT®. Makpospruueckue cBsizu B mosiekyiae AT®. buonormyeckue
byHKIIN ATO. BoccranoBieHHbIE [IEPEHOCUYHUKHU, ux ¢ynknun B kietke. Jpyrue
nykieosunrpudocharer (HTD). CexBenupoBanne JHK. MeToasl TeHOMHKH, TPAHCKPHIITOMHUKH,
IIPOTEOMHUKH.

CrpykrypHas Ouojorus: OuOXMMHYECKHE U  Ouou3MYecKue UCCIEOBaHUS COCTaBa W
MIPOCTPAHCTBEHHOM CTPYKTYpbl OMoMoJieKya. MoienupoBaHue CTPYKTYpbl U (YHKIIUNA OMOMOJIEKYI U
UX KOMIUIEKCOB. KOMIBIOTEpHBIN MU3aliH U OpraHu4YecKuil CHHTe3 OMOMOJIEKYJ U MX HENPHUPOIHBIX
aHAJIOTOB OJJTHOMEMOpPAHHBIX OPraHouJI0B KieTKu. CTpoeHHEe TpaHylsIpHOTO peTUKyiIyMmMa. MexaHusm
HarpaBiienus 0enkoB B DIIC. Cunte3 pacTBopuMbIX O0enkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ maakuii
(arpanynsapHblif) sHAOIUIa3MaTHUeCKUi peTukynyM. CekpetopHas (QyHKIMS anmapaTta [ oJbmku.
Momudukamus 6enkoB B anmapate ['onpmku. CopTupoBka 0enkoB B ammapare [onbmku. Tpancmopt
BEILIECTB B KJIeTKe. Bakyonu pactutenbHbIX Ki1eTok. Kinetounslit cok. Typrop.

[TosryaBTOHOMHBIE OPraHOMIbI KJIETKU: MUTOXOHIPUH, MIacTuIbl. [IponcxokaeHneMUTOXOHIpUi
u miactua. Cumbuorenes (K.C. Mepexkosckuii, JI. Maprynuc). Ctpoenrie u QyHKIUHU MUTOXOHIPUN
n tuiactuid. llepBuuyHble, BTOPHYHBIE U CJOXHBIE IJIACTH]IBI (DOTOCHHTE3UPYIOUINX JYKAPHOT.
XJI0pOTIACThI, XPOMOTLIACTHI, JISMKOIIJIACTHI BHICIIUX PACTECHU.

HememOpanHnble opranonas! kieTku CtpoeHue U (yHKIUN HEMEMOPaHHBIX OPIaHOUIOB KJIETKH.
Pubocomebr. Tlpomexyrounsie ¢umamMeHThl. MuKpoduiIaMeHThl. AKTHHOBBIE MHUKPO(PHUIAMEHTHI.
MeI1iieunbie KIIeTKH. AKTHHOBBIE KOMIIOHEHTBI HEMBIIICYHBIX KIETOK. MukpoTpybouku. Kierounsrii
neHTp. CTpoeHue W JBMKEHUE KTYTUKOB M pecHHYEK. MHUKpOTpyOOukM nuTomiazmsl. LleHTpHoisb.
benku, accounnpoBaHHble ¢ MUKPOGHIAMEHTaMU U MUKPOTpyOoukamMu. MoTOpHBIE O€NKH.

Snpo. O6onouka sipa, XpOMAaTUH, KapuoIljaa3Ma, SAPbIILKY, UX CTpoeHue U QyHKUMHU. SIaepHbIi
OenkoBblit MaTpHKC. [IpocTpaHCTBEHHOE PACIOIOKEHUE XPOMOCOMB UHTEP(PA3HOM siape. DyXpOMaTHH
U reTepoXpoMaTuH. besku XpoMaTHHa — rUCTOHBL. JIMHaMuUKa sJIepHOM 000104KH B MUTO3€. SIaepHbIit
TPaHCIOPT.

Knerounsle BritoueHus. CpaBHHMTEIbHAs XapaKTEPUCTUKA KIETOK JYKApUOT (pacTUTEJIbHOM,
YKUBOTHOM, TPUOHOM ).

Kuerounsblii ypoBeHb

Tunbl kJeTok: s3ykapuoTHYeckas M mpokapuotuyeckas. CTpyKTypHO- (YHKIHMOHAJIbHbIE
00pa30BaHuUs KIETKH.

Crpoenue mnpokapuotuueckoil kierku. Kierounas crenka Oakrepuil u apxeid. OcoOeHHOCTH
CTPOEHHUS reTepoTpodHON U aBTOTPO(HON MPOKAPHOTHUECKUX KIETOK. MecTo M poJib MPOKAPHOT B
OnoIIeHO3aX.

Crtpoenre M (QYyHKIMOHUPOBAHME OHyKapUOTHUeCKOM KieTku. Ilmazmatnueckas MemOpaHa
(mnazmanemma).  CrTpykTypa  IUIa3MaThdeckoil — mMeMmOpanbl.  TpaHCHOpPT  BelIECTB  4epes
IUIa3MaTHYECKyl0 MeMOpaHy: mnaccuBHbIM (aud¢y3us, oOneruénHas auddysus), akTUBHBIHN
(mepBUYHBIA ¥ BTOPUYHBIA aKTUBHBIN TpaHcnopt). [lomynponunaemocts MeMOpansl. Pabota HaTpuii-
KaJMEBOro Hacoca. DHJIOLUMUTO3: MUHOIMTO3, arounTo3. Jk301uTo3. Kinerounas crenka. CTpykTypa
(GYHKIMU KIETOYHOM CTEHKH pacTeHUM, rpuOoB.

Huromnazma. Ilurozons. Llutockener. JIBwxkenue nurtomuaazMbel. OpraHoWJpl KJIIETKH.
OnnomeMOpaHHBIE OpraHoubl KiIeTKd: sHpormiazmarudeckas cerb (DIIC), ammapat Tombmxw,



JU30COMBI, UX CTpoeHHE U (GYHKIMH. B3anMocBs3b
Opranu3mMeHHblll ypOBeHb

buonornueckoe pazHoobOpasue OPraHU3MOB. OIHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHHUS U JKU3HEEATEIIbHOCTH OJIHOKIETOYHBIX Oprann3MoB. bakrepuu, apxen,
OJIHOKJIETOYHbIE TPUObI, OJJTHOKJIETOUHBIE BOJOPOCIH, Ipyrue npoTuctsl. KojgoHnaabHbIE OPraHU3MBI.

B3anMocBs3p 4yacTe€ll MHOTIOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl M CUCTEMBI OPIaHOB.
Opranusm kak eauHoe nenoe. ['omeocras.

Tkanu pactenuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTesibHas, IMOKPOBHAs, MPOBOASALIAL,
OCHOBHas, MexaHuuyeckas. OcCOOEHHOCTH CTpoeHMs, (PYHKIMH U pacloJIOKEHUs TKaHEHd B opraHax
pacTeHui.

TkaHu KUBOTHBIX W dYelOBeKa. THUIBI KUBOTHBIX TKaHEH: SIUTENIMalIbHAas, COETUHUTENbHAS,
MbllieyHasi, HepBHass. OCOOEHHOCTH CTPOEHHUs, (QYHKUMHA W pACIOJIOKEHHS TKaHEH B oOpraHax
KUBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble M TIeHEpaTUBHBIE OpraHbl pacTteHui. OpraHbl U CHCTEMBI OPraHOB
KUBOTHBIX U 4yenoBeKka. OyHKIIMU OpraHOB U CUCTEM OPraHOB.

Baxkneiimue cucremaTuueckue eIWHULbI (11apCcTBa, TUIBI, OTIEIbI, KJIACChl, IOPSAIKU, CEMENUCTBA, POJIbI
1 BUJb1). OCHOBBI COBPEMEHHOM CHCTEMATHKHU.
OcoOenHocTu cTpoeHHs BUpPYcOB. lIpu3Haku, XapakTepu3yrollue BUPYChl KaK KUBBIE CYIIECTBa WU
oprannueckue BemiecTBa. CoBpeMEHHbIE MPEJICTaBICHHUS O TNPUPOJIE U MPOUCXOKICHUU
BUpYcOB.CTpO€HHE KIETKM U €€ HBOJIOLMOHHBIE MPEUMYIIECTBA IO CPaBHEHHIO C OpraHu3MaMu
HEKJIETOYHOro crpoeHus. OOMeH BelecTB KMBOM KieTku.bakTepun Kak HpeacTaBUTENN MPOKAPHOT.
Oco0eHHOCTH CTPOCHHS OAKTEPHATBHON KJIETKH. DaKTOPhI SBOJIIOIMHN OaKTEPUIA.
Knaccudukanus 6akrepuii (6akrepuu-reTepoTpodsl, XeMoTpodbl, aBTOTPO(]EI, a3poOHBIE U aHaIPOOHBIE
Oaktepuu). Buasl xemocuHTE3upyromux Oaktepuil. Posib OGakrtepuil B OKpyXaromeid cpene u Jyist
yejnoBeka. buoXxumuyeckue, OKHUCIUTEIBbHO-BOCCTAHOBHUTENbHbBIE, KOHIIEHTPALMOHHBIE  (DYyHKIMHU
BBITIOJTHSIEMBI OakTepusiMu B 6uochepe. OCOOEHHOCTH CTPOCHHS PACTUTEIBHBIX KJIETOK M OPraHU3MOB
pactenuii. Knaccudukanus pacrenuid. PactuTenbHble TKaHU, WX CTPOCHHUE, DBOJIIOIMS, BBIMOJTHSIEMbIC
GyHKUIMH, OCOOEHHOCTH KIETOK pa3iM4HbIX TKaHeW. CpaBHHUTENbHas XapaKTEPUCTUKA Ba)XKHEUIIMX
IpEeJCTaBUTENIEH PACTUTENBHOIO LApcTBa (BOJAOPOCIM, MOX000pa3Hble, NanopOTHUKOOOpA3HBIE,
roJIOCEMEHHBIE, TOKPhITOCEMEHHbIE). BaxkHelmue ¢usnonaornueckue npoueccsl pactenuil (poTocunres,
IbIXaHue, TpaHcnupauus u Ap.). [lyru sBomronuu pacreHuil. OcHOBHbIE apoMOP(O3bl, IPUBOAALINE K
MOSIBJICHUIO PACTUTEJIBHBIX OPraHU3MOB, OCBaMBAIOLINX HOBYIO cpely oOuTaHus. [IpuunHel rocnoacTsa
MOKPBITOCEMEHHBIX pacTeHui. OTINUNTENIbHBIE OCOOCHHOCTH CTpPOEHHS U oOMEeHa BEILECTB,
Kinaccupukanus npeacraBureneil napcrsa rpuboB. Cum6mo3. CHMOHMOTHYECKOE  B3aMMOJIEHCTBHE
rpuboB U pacteHud. Muxopusza. JIMmalHUKKM Kak HOpUMEpP CaMOCTOSATENIBHBIX CHUMOMOTHYECKHUX
opranu3MoB. buosiornueckast poJsib TpuOOB B IPUPOJIE U VIS YETIOBEKA.
OcoOeHHOCTH CTPOEHUS JKUBOTHBIX KJIETOK U opranu3MoB. Kiaccugukaius >KuBOTHBIX.
XKusotHele TkaHu. CTpoeHHE KIETOK, MX 00pa3yroluX, BbIOJHSAeMas (PyHKUMS, B3auMoJeHCTBHE
pa3NUyHbIX TKaHed B opranu3me. OpraHbl U CUCTEMBbl OpraHoB. Baxueiine apoMopho3sl, IpUBOIAILINE
K 00pa30BaHUIO KPYIHBIX CUCTEMAaTHUECKUX €IUHUI] (Kacc pbIObl, 36MHOBOJHbIE, PECMBIKAIOIINECH,
NTHIIBI, MIeKonuTaromue). CpaBHUTEIbHAS XapaKTEPUCTHKA CTPOEHHS U KU3HEAEATEIbHOCTH OCHOBHBIX
CUCTEM OpraHOB JKMBOTHBIX OpraHu3MoB. [loBbllIeHHME ypOBHS OpraHu3allid Kak CJEICTBUE
IBOJIFOLIMOHHOTO Tporiecca. Posib HEPBHOW CHCTEMBI B KUBOTHOM OpraHu3Me. THIBI HEPBHBIX CHUCTEM.
VYcnoxxHeHHe OpraHM3aluyd HEpBHOM CHCTEMBI B CBA3M C OOIIMM YCIOXXHEHHEM IUIaHa CTPOCHUs
KUBOTHBIX.

IMonmynAiMOHHO-BUA0BOM

[lomynaumss kak »>jaeMeHTapHas eauHULA HBoJOLHMU. COBpPEMEHHBIE METOJbl  OLIEHKH
TeHETHYECKOTO pPa3Ho00pa3us W CTPYKTYphl momymsuuid. M3meHeHune reHooHAa MOMYNSALUN Kak
2JIEMEHTApPHOE D3BOJIIOLMOHHOE SBJIEHUE. 3aKOH TeHeTudeckoro pasHoBecusa Jlx. Xapau, B.



BaiinGepra.
IKOCHCTEMHDIH

CooOriecTBa opranu3zmMoB. bruorieHo3 u ero cTpykTypa. CBsi3u Mex1y OpraHn3MaMHUB OHOIICHO3E.
DKocHcTeMa KaK OTKPhITasi CHCTEMa

Buocdepa — rinodanbHas 3kocucreMa
bruocdepa — obmeruranerapaas 06osiouka 3eMiTd, T/Ie CYIIECTBYET WM CYIIECTBOBAIA KU3Hb.

Pa3zBuTne npencrasienuii o 6uocdepe B Tpynax J. 3rocca. Yuenue B.M. Bepuanckoro o 6uocdepe.
Ob6nactu 6uocdeps u e€ cocras. JKuBoe BeniecTBo OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cyliecTBoBaHus Onocdepsl. OcodeHHOCTH Ornochephl Kak TI00ambHON YKOCUCTEMBI.
Junamuueckoe paBHOBecue B Omocdepe. KpyroBoporsl BemecTB M OMOTEOXMMHYECKUE — ITUKIIBI
(yrmepona, azora). PutmuyHOCTH siBiIeHHIB Onocdepe 3oHanbHOCTh Onocdepnl. [lonstre o Ouome.
OcHoBHBIC OMOMBI CYIIU: TYHJpa, XBOWHBIC Jieca, CMEIIAHHBIE W IIMPOKOJIMCTBEHHBIC Jieca, CTEIIH,
CaBaHHBI, ITyCTBHIHU, TPOIUYECKHE JIeCa, BBICOKOTOPhS. Kimmar, pacTUTENbHBIA W YKUBOTHBIH MHD
OMOMOB CYIIH.

Crpykrypa ¥ (YHKIUS JKHUBBIX CHCTEM, OIIEHKAa WX PECYpCHOTO IMOTEeHIMada W OuochepHbIX

GyHKIMH.

3onanmbHOCTE Onocdepnl. llonstne o Omome. OCHOBHBIE OWOMBI CYIIW: TYHApPA, XBOWHBIE Jeca,
CMEIIIaHHbIE U IIUPOKOJUCTBEHHBIC JIeca, CTEIH, CABAHHBI, ITYCTBIHU, TPOITMYECKHE JIeca, BBICOKOTOPbS.
Knumat, pacTuTenbHbIi 1 5KUBOTHBIM MUP OMOMOB CYIIIH.



KaJ’IeH}IapHO-TeMaTI/I‘IECKOC IJIAHUPOBAHUEC

. Aara pumeua
Ne | Tema 3ansaTHid NPOBeICHUA
IJ1aH \ (pakr rme
Beenenue (1 yac)
1 JKuBBIe cCHCTEMBI KaK IPeIMET U3ydCHHS OMOJIOTHH. 709
" | CBOMCTBA KUBBIX CHCTEM '
MoieKyJIIpHBIA YpOBeHb (7 4acoB)
2 | Makpo-, MUKPO- M yIBTPAaMHUKpPOdJIEMEeHTHL. Bosia 1 e€poinb 14.09
3 Opranudeckre  BEIIeCTBA  KIICTKH. buonornueckue 91.09
nojmMepsl. benku. '
4 VYrneBoasl. MoOHOCaxapupl, 1UCaxapyibl, OJUIOCaXapuabl U 28.09
TIOJIUCAXapHJIBI.
5 JIunuael. IMunpodunsHo-ruAPOdOOHEIE CBONCTBA. 510
Knaccudukanus nununos. '
6 Hyxneunnoseie kucnotel. IHK u PHK. 12.10
7 Ctpoenue mosiekyast ATO. 19.10
8 [TonyaBTOHOMHBIE OpraHouasl KieTku. HememOpaHHbIE 26.10
OpraHoubl KJIETKH. Aapo. KneTouHble BKIIIOUEHHS. '
Kiierounsblii ypoBeHb (6 4acoB)
9 Tumbl K1€TOK 9.11
10 CtpoeHune MpOKapHOTHYECKON KIICTKH. 16.11
11 | Crpoenue u GyHKITMOHUPOBAHUE DYKAPUOTUYECKON KIICTKH. 23.11
12 | Ilnazmarnueckas MmemOpaHa (Iia3mMajieMma). 30.11
13 | Huromnasma. [luTo3omb. [{lurockener 7.12
14 | OpraHoOuIBIKJICTKH. 14.12
OpranuzmeHHbIi ypoBeHb (15 yacoB)
buonoruueckoe paszHooOpasue OpTraHHU3MOB.
15 OIHOKJIETOYHBIE,  KOJOHHAJIbHBIE,  MHOI'OKJIETOYHEIE 21.12
OpraHU3MBI.
16 | B3aumocCBs3b YacTeli MHOTOKJIETOYHOTO OpraHu3Ma. 28.12
17 Tkanu, opranbl U cucTeMbl opraHoB. Opranusm Kak eIMHOe 11.12
nenoe. 'omeocTas
18 | Tkanu pacTeHui. 18.12
19 | TkaHu KUBOTHBIX U YEIOBEKA. 25.12
20 | Opranbl. BereratuBHbie U TeHepaTHUBHBIC OPraHbl PACTCHUIA 1.02
21 | Oprasbl ¥ CUCTEMBI OPTaHOB KUBOTHBIX U YEIIOBEKA. 8.02
Baxneiiine cucreMatuyeckue eIWHUIBI (LIapCTBA, THIIBI,
22 | oTHenbl, KIACChl, IOPSAKH, CEMEWCTBa, poabl W Buiel). | 15.02
OCHOBBI COBPEMEHHOM CHCTEMATHKH.
23. | OcoOEHHOCTH CTPOEHHUsI BUPYCOB. 22.02
24. | baktepuu Kak MpeJICTaBUTEIN IPOKAPUOT 29.02
25. | I'puOsl. 7.03
Knaccudukanuss pactenuil. PacTutenbHble TKaHW, UX
0p. | CTPOGHHE, SBOIIOIHNS, BHITOTHACMbIE (GyHKIIMH, 0COOEHHOCTH 14.03
KJIETOK pa3NMUYHbIX TKaHe. CpaBHUTENbHAS XapaKTepUCTUKA
BOKHEHIIINX MPEJICTABUTEINEH paCTUTEIHHOTO IIapCTBA
27, JInmaliHUKY KaK TpUMep CaMOCTOATEIbHBIX 21.03

CUMOHMOTHYECKUX OpraHu3MOB




28.

OCOOGEHHOCTH CTPOCHUS JKUBOTHBIX KJIETOK M OPraHU3MOB. 4.04

Knaccudukarus ;KUBOTHBIX.
KusotHple TKaHU. CTpPOCHHE KIETOK, HMX O0O0pa3yroIuX,
BBITIONTHsIEMAsT (DYHKIIHSI, B3aUMOJICHCTBUE PA3IMIHBIX TKAHEH

29. . 11.04
B opranuzMe. OpraHbl M CHCTEMBI OpraHoB. Baxwueiimme
apoMopdo3bl, TPHUBOAANIME K OOpPa30BaHUIO KPYIHBIX
CHCTEMaTHYECKUX €IMHUIL

IonyssMOHHO-BHI0BOI YpoBeHb (1 yac)
[Momynsmust Kak SIeMeHTapHas MHUIIA YBOJIIOIHH.

30 | CoBpemMeHHBIE METOIBI OIICHKUT'€HETUIECKOTO pasHooOpasus | 18.04
U CTPYKTYPBI OIS,

JKOCHCTeMHbII ypoBeHb(14ac)
CooOmectBa opranu3zMoB. bruorieHos u ero crpykrypa. Cpsizu

31 | Mexay opranu3MaMuB OMoIeHO3€e. JKOCHCTEMA KaK 25.04

OTKpBITasi CHCTEMA
Buocdepa — riaodanbuas 3xocucrema (1 yac)
buocdepa — oOmennanerapras 0060j0Yka 3eMITH.

39 Ob6nactu Ouocdepsl u e€ coctaB. CTpykTypa U (QyHKIUS 5 05
KHUBBIX CHCTEM, OIICHKa WX PECYpCHOTO IMOTEHIMala
o6uochepHbIx QyHKIUI.

IToBTOpenue marepuasa kypca (2 yaca)
33 | IlpomexxyTouyHasl aTTecTalioHHas paboTa 9.05
34 | PabGoTa Hax ommmbkamu. [ToBTOpeHne Marepuana Kypca 16.05

®opmMa NPOMEKYTOUYHON ATTECTAIHOHHOH PadoThI
[IpomexyTouHas aTTecTanus Ui Y4allMXCS OCBOMBIIUX JJIEKTHUBHBIA KypC MIpPOBOAUTCA B
(dbopmMe pa3HOYpOBHEBOTO TeCTa

Hpunioxenne 1
IIpomeskyTOoUYHas1 aTTecTALMOHHAS padoTa

BapuanT 1

1. Kakoii ypoBeHb OpraHu3aluy >KMBOU MPUPOIbI MPEACTaBIsAET cO00I COBOKYITHOCTh
TIOMYJISIIMKA pa3HBIX BUIOB, CBA3AHHBIX MEXIY COOON U OKpYXKaroleld HeXKUBOW MTPUPOIOH

1) nomynArOHHO-BUIOBOM 2) opraHu3MeHHbIi 3) 6uoreonenotuyeckuit 4) 6uochepHbIit

2. 'enHble MyTaIMK MPOUCXOAT HA YPOBHE OpraHU3AIUH KUBOTO

1) opranu3amMeHHOM 2) BUJOBOM 3) KIETOUYHOM 4) MOJIEKYJIIPHOM

3. AMeba 0OBIKHOBEHHAs IPEJICTABISIET cO00H KaK KJIETOYHBIA yPOBEHb OpPraHu3alluu )KU3HH,
TaK u

1) 6uoreHOTUYECKUH 2) OPraHU3MEHHBIH 3) BUI0BOM 4) MOJIEKYISIPHBIiA

4. KpyroBopoT BOJIbI B IIPHPO/Ie HAOMIOJaeTCS Ha yPOBHE OpraHU3aINH KU3HU

1) opranuszmenHom 2) 6uocdepHoM 3) SKOCUCTEMHOM 4) TOMYNIALHOHHO-BHI0BOM.

5. lIBetenue 6epe3bl ruManaiickoit HabIIOAAeTCs HA YPOBHE OPraHU3alUH KU3HH

1) opraHo-TkaHeBOM 2) MOJEKYASIPHOM 3) KIETOUHOM 4) OpraHu3MEHHOM

6. Ctpoenue u GyHKIIMHA MOJIEKYJ HYKIIEHHOBBIX KUCIOT U3y4aroT Ha YPOBHE OpraHU3aI[uu
KUBOTO

1) momynsIMOHHOM 2) TKAaHEBOM 3) MOJIEKYIIIPHOM 4) OPraHUu3MEHHOM

7. BeckuCIIOpOAHBIN Tl PHEPTETHIECKOT0 0OMeHa MPOTEKAET B MHOTOKJIETOYHOM OpraHu3Me
Ha YpOBHE OpraHu3alliu )KHBOTO

1) momyNSIIMOHHO-BUIOBOM 2) MOMYISIITIOHHOM 3) TKAHEBOM 4) KIETOYHOM




8. Ha momynsiiuoHHO-BUIOBOM YPOBHE U3Y4alOT:

1) MyTanuu reHoB 2) B3aMMOCBSI3M OPraHU3MOB OJIHOTO BH/Ia

3) cuctembl opranoB 4) mporecchl 0OMeHa BEIIECTB B OpraHu3Me

9. [Iporecc TPaHCKPHUITIIUK HACJIEACTBEHHONW HH(POPMALIMU OCYIIECTBIISETCA HA YPOBHE

1) TkaHeBOM 2) OpraHu3MeHHOM 3) BUIOBOM 4) MOJIEKYISIPHOM

10. Kakue u3 ypoBHEH KU3HU TOXKJIECTBEHHBI 10 CBOMM OCOOEHHOCTSIM JIJIsl OJHOKIIETOUHBIX
OpraHu3MoB?

1) opraHu3MeHHBIN U NOMYJISIUOHHO-BUJIOBON 2) KJIETOYHBIM U MOJIEKYJISPHBIN

3) opraHu3MeHHbIN U OMOT€OLICHOTUYECKUH 4) KIETOUHBII U OpraHU3MEeHHbIN

11. Kakoit ypoBeHb OpraHU3alliy )KU3HU XapaKTepPeH AJIsl OJTHOTO 3K3eMIUIsIpa rpuda
neHunuia’?

1) momynsIIMOHHO-BUAOBOM 2) OpraHU3MEHHBIH 3) OroreoneHoTHUECKUi 4) 6rochepHbIit
12. Kako¥t ypoBeHb OpraHU3aIluH KU3HA 00Pa3yIOT CTasi BOJKOB B TyHApe?

1) monmynsMOHHO-BUA0BOM 2) OuocdepHslii 3) opraHU3MeHHbINH 4) OMOre0LIEeHOTUYECKU I
13. YpoBeHb, Ha KOTOPOM U3y4arOTCS MPOIECCH OMOTEHHON MHUTPAIIUH aTOMOB, HAa3bIBAETCS
1) MonekynsipHoM 2) 6uocdepHbIil 3) NOMyISUOHHBIN 4) OpraHU3MEHHbIN

14. Takconomuueckas equuuiia BUJI cymecTByer Ha ypoBHE OpraHU3aluy KU3HU

1) opraau3MeHHOM 2) KJIETOYHOM 3) TKaHEBOM 4) OMOTE€OIIEHOTHIECKU I

15. Ha GuocdepHOM ypoBHE IPOUCXOAIT TAKHE MPOLIECCHI, KaK

1) nuBepreHus 1 BUooOpa3oBaHue 2) OMOreoXuMUYECKHe MpoIiecchl Ha 3emiie

3) cMeHa OTAENIbHBIX OMOTEOIICHO30B 4) TIepeaada HacaeACTBEHHOH HHMOpMAaITUN

16. Kakoii ypoBeHb OpraHH3aIiy )KUBOW MIPUPOIBI SBISIETCS IPEAMETOM HAYKH SKOJIOTHH?
1) KJIeTOUYHBIH 2) MOMYNSIIMOHHO-BUA0BOH 3) MOJEKYISIpHBIN 4) OpraHHbIi

17. Ha kakoM ypOoBHE >KM3HHU MMPOMCXOAMT Mepeiada HacIeICTBEHHOW nHpopManun?

1) MonekynsapHOM 2) OMOTEOIIEHOTUHIECKOM 3) OpraHu3MEHHOM 4) TKaHEBOM

18. PaccmoTpute Tabnuiy «YpOoBHU OpraHU3alliy )KUBOM MPUPOIBD» U 3alIOJHUTE IYCTYIO
SIYEHNKY, BIIMCAB COOTBETCTBYIOLIUM TEPMUH.

YpoBHH [Tpumepsl
CumMOuno3 paka-oTIIETbHIKA U AKTUHUH

[TonynsunoHHO-BUI0OBOM XBOII[ IOJIEBOU

19. PaccmoTtpuTe Tabnuity «YpOBHU OpraHU3AIMH KUBOU MTPUPOIBD) U 3aIIOTHUTE MMYCTYIO
siYEKy, BIIMCAB COOTBETCTBYIOUINI TEPMUH.

YpoBHH [Tpumepsl
O6ostouka 3emun, MpeoOpa3oBaHHAS NEATECILHOCTBHIO JKUBBIX
OpraHu3MoOB

buonenornueckuii EnoBelit nec

(?KOCUCTEMHBIH )

C1. Yro oO1iero u B ueM 3aKJII0YAIOTCS Pa3IndMsl MEX/y Pa3HbIMU YPOBHIMH OpraHU3aluU
KU3HU?

Bapuanr 2.

1. 3enenas 3BriIeHa, COBMEIAIONIAS IPU3HAKU PACTEHUHN U KUBOTHBIX, — IPUMEP YPOBHS
OpraHu3alum

1) 6MOTEOLIEHOTHYECKOTO 2) OPraHU3MEHHOTO 3) MOMYIISIIIMOHHO-BUIOBOTO 4) MOJIEKYIISIPHOTO
2.Crajio onieHel B TyHJIpe MPEACTaBIsAET cO00i1 ypOBEHb KU3HU

1) 6uochepHslii 2) MOMYIANUOHHO-BHIOBOU 3) OpraHU3MEHHBIN 4) OMOIIEHOTHYECKUN

3. Perumukanus (yasoenue) JJHK npoucxoaut Ha ypoBHE OpraHU3alluy KU3HU

1) keTouHOM 2) MOJIEKYJISIpHOM 3) OpraHo-TKaHEBOM 4) OpraHu3MEeHHOM

4. JIBr>xeHUe UTOIUIa3Mbl HaOJI0AeTCsl HA YPOBHE OPTaHU3AIH KU3HH
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1) K1€eTOYHOM 2) MOJIEKYJSIPHOM 3) OpraHO-TKaHEBOM 4) OpraHu3MEHHOM.

5. Murpanus 6a604ek MOHapXOB HAOIIOJAETCS HA YPOBHE OPraHU3aLUU KU3HU

1) opranuzmensom 2) 6uochepHom 3) IKOCUCTEMHOM 4) MOMYISIIHOHHO-BUIOBOM.
6. ['a3000MeH B j1erkux HabIr01aeTCS HA YPOBHE OPraHU3AIUH KU3HH

1) K1€eTOYHOM 2) MOJIEKYISIPHOM 3) OpraHHO-TKAaHEBOM 4) OPraHU3MEHHOM

7. Murpanus aTOMOB M MOJIEKYJ B IPUPOJIE — 3TO MPOSIBICHUE KU3HU Ha YPOBHE
1) momysIMOHHO-BUAOBOM 2) 6MOCPEepHOM 3) SKOCUCTEMHOM 4) OPraHU3MEHHOM.
8. Jlenenue sipa — 3TO MpUMEp MPOSBICHUS )KU3HU HAa YPOBHE

1) KIETOYHOM 2) MOJIEKYJISIPHOM 3) OpraHO-TKaHEBOM 4) OpraHu3MEHHOM.

9./luHamuKa YMCIECHHOCTH— 3TO IIPUMEP Ha YPOBHE

1) nonmynsMOHHO-BUA0BOM 2) Ouoc@epHOM 3) 3KOCUCTEMHOM 4) OpraHu3MEHHOM.

10. MuTO3 — 3TO MPOSIBIIEHUE KU3HU HA YPOBHE OpraHU3aIMU KU3HU

1) kireTouHOM 2) MOJIEKYJISIPHOM 3) OpraHo-TKaHEBOM 4) OpraHU3MEHHOM.

11. KpyroBopoT BelecTB U NpeBpalleHue IHEPTHUH Ha 3eMiie IIPOUCXOAUT Ha YPOBHE
OpraHM3aIK KUBOTO

1) 6uochepHoM 2) opraHM3MEHHOM 3) KJIIETOUHOM 4) MOMYJISIIMOHHO-BUIOBOM

12. Kakoii ypoBeHb OpraHH3aIHy )KHBOTO CITY)KHT OCHOBHBIM OOBEKTOM WU3yICHHS TUTOJIOTHA?
1) kJIeToYHBIH 2) NOMYNIAIMOHHO-BUI0BOI 3) OnoreoneHoTHYecKuid 4) 6nochepHbIit

13. O6pa3oBaHme HOBBIX BHIOB OPraHU3MOB IIPOMCXONT HA YPOBHE OpTaHU3AINHU KUBOTO

1) opranu3zMeHHOM 2) MOMYJIALIMOHHO-BUI0BOM 3) GuoreorieHoTH4eckoM 4) 6rochepHom

14. Teopus 6uoreoxummuueckux HukiIoB B. M. BepHaackoro onuceiBaeT ypoBEHb KU3HU

1) 6uoreonenoTnueckuit 2) 6rochepHsiit 3) NOMyAILUOHHO-BUIOBOM 4) OpraHU3MEHHBIN

15. Tlepemaua HacnencTBEHHOM HHGOPMAIIMK MPOUCXOAUT HA YPOBHE KU3HU

1) MoneKyJIsIpHOM 2) TKaHEBOM 3) OpraHu3MEHHOM 4) OHOTEOIIEHOTHYECKOM

16. B3auMoOTHOIIIEHUST MKy Pa3HBIMUA OPTraHU3MaMu, OOUTAIOIIUMH Ha OJTHOW TEPPUTOPHH,
M3Y4aloTCsl Ha YPOBHE OpraHU3aluH KU3HU

1) 6uocdhepHOM 2) OHOTEOIICHOTUYECKOM 3) MOMYJISIIIHOHHO-BUAOBOM 4) OPraHU3MEHHOM

17. IIporiecc «TpaHCISIIIUNY HACICACTBEHHON HH(OpMaNy MPOUCXOAUT Ha YPOBHE OpraHU3a-
LUU )KU3HU

1) K1eTOYHOM 2) OpraHu3MEHHOM 3) OMOTEOLIEHOTUIECKOM 4) MOJICKYJIAPHOM
18. PaccmoTpute Tabnmuiyy «YpOBHU OpraHU3aIuy )KUBOH MPUPOIBD» U 3aNIOJTHUTE MTYCTYIO
STYCHKY, BIIMCAB COOTBETCTBYIOIIUI TEPMHH

YpoBHH [Tpumepsl
PecHurtuateiil snturenni

MOJ'IGKyJ'IHpHHﬁ HYKJ'IGI/IHOBLIG KHCJIOTHI, OEJIKH KIIETKH

19.PaccmoTpuTe Tabnuily «YpOBHU OpraHU3AIMH KUBOM MPUPOIBD» U 3aMOJTHUTE MYCTYIO
siYeiKy, BIMCAB COOTBETCTBYIOIINI TEPMUH

YpoBHU ITpumepsl
..... Jletikonut
[TonynsaunoHHO-BUIOBOU YepTonoJioX NOHUKAIOIIHUI

C1. YUto o011ero 1 B 4eM 3aKITIOYAIOTCS pa3IUUUs MEXAY pa3HBIMU YPOBHIMH OpraHu3aliu
KU3HU?
OTBETHBI

Ne  Bapuanr 1 Ne  Bapuanr 2
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buonenoTnuecknii (3KOCUCTEMHBIN)
orochepHbIi

Obwee. Kaxpiii ypoBeHb IIPEICTABIICH
OMOJIOrMYECKOM CUCTEMOM, 00IagaroIe
BCEMHU CBOICTBaMHU JKU3HHU (KJIETKA,
MOMYJSIIHs, OuoreoreHos3, buocdepa).
Paznuuusa. YpoBHU OTIMYAKOTCA APYT OT
Jpyra CJI0XHOCTbIO OpraHU3aluu 1
XapaKTepOM B3aUMOICHCTBUS
COCTABIISIOIIUX PJIEMEHTOB CUCTEMBI.
BuyTpukieTouHble B3auMOICHCTBUS
AIIEMEHTOB MEHEE CIIOXKHBI, YeM HX
B3aUMO/JICHCTBUS B Ouocdepe
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TkaHeBbIH (OPTaHHO-TKAHEBBIN )
Kierounslii

Obwee. Kaxaplii ypoBeHb MPEICTABIICH
OMOJIOTMYECKOH CHCTEMOM, 00Iagaroei
BCEMU CBOMCTBaMHM KU3HU (KJIETKa,
NOMYJSIHsL, OMOTeo1eH03, buocdepa).
Paznuyusa. YpoBHU OTIMYAKOTCS APYT OT
JpyTa CI0XXHOCTBIO OPraHU3aluu U
XapaKTepOM B3aUMOICHCTBUS
COCTaBIIAIONINX 3JIEMEHTOB CUCTEMBI.
BHyTpuKkieTouHbIe B3aUMOICHCTBUS
AIIEMEHTOB MEHEE CIIOKHBI, YeM UX
B3aMMO/ICICTBUS B Ouocdepe

Kpurepun onenuBanus

Kpurepuu orieHHBaHUS IPOMEXKYTOUHOM aTTeCTAalMOHHON PabOTHI.

Yactp A Britouaer 17 3aganuil. B 3ananusx npuBoanTcs 4 BapuaHTa OTBETOB, OJIUH M3 KOTOPBIX
BepHbIi. Kax1plil mpaBUIbHBIN OTBET olleHuBaeTcs B 1 6as.

Yacte B - 3ananue 18-19 — Brnucats TepmuH. [IpaBunbHelif 0TBET onieHnBaeTcs B 2 6amna. OTBer
¢ Omonoruueckoi ommodkoit — B 1 Gamn.
Yacts C conepxurt 1 3aganue (20) co cBOOOIHBIM OTBETOM U OllEHHBaeTCs OT 1 70 3 OasioB.

12



MaxkcuMalbHO€E KOJINIECTBO 0arioB — 24.
Ornenka «5» - 24-22 Oamna

Onenka «4» - 17 — 21 0amn

Onenka «3» - 13 -16 Gamnos

Ouenka «2» - MeHee 12 0amios.
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