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IHosicHuTEIbHASA 3aAIUCKA

@dakynbTaTUBHBIM  KypCc «AKTyaJdbHble BONPOCHl OHOJOTHMY»  HAIMpaBlIeH IS
oOyuaromuxcs 10-pix ¥ 11-pIX KJ1accoB M M3y4arolMX OMOJIOTMIO Ha 0a30BOM YPOBHE, HO
WHTEPECYIOIUXCS  OWOJOTHel, BBHIOpPABIIMX  JIaHHBIA  MpeaMeT Uil  MPOXOXKJICHHS
rOCYJapCTBEHHOM HWTOTOBOM aTTECTallUM ¥, BO3MOXHO, IUIAHHPYIOIMIMX IMOCTyHnaTh B
MEIIUIIMHCKHUE, CEJIbCKOXO3SMCTBEHHBIC, BETEPUHApPHBIE U JApyrue mnpodeccuoHaIbHbIe
YUpEKIEHUSI OMOJIOTUYECKOT0 M dKoJorudeckoro npodwist. B cpeaHelt mkomne ajisg u3ydeHus
OuoJsioruu OTBeNEeH 1 yac B HEJENIO, YTO HEJOCTATOUHO JIJIsl TIIATEIbHOW OTpaOOTKH 3HAHUN U
ymeHuii 6a3oBoro ypoBHs. C 3ToH 11enb0, TPU NpoBeacHUHU (aKyIbTaTUBa 0CO00€ BHUMAaHUE
OyneT yaensThCs MOBTOPEHUIO U 3aKPEIUICHUIO0 HanboJjee c¢iado yCBauBaeMbIX IIKOJIbHUKAMHU
3HAHUW W3 OCHOBHOW IIKOJIBI, M3Y4aeMbIX Ha 3aKIIOYUTEIBLHOM 3Tare OHOJOTHYECKOTO
oOpa3oBaHusA: O KiacCU(UKAMM OPraHUYECKOTO MHpaA, €ro HCTOPUYECKOM Pa3BHUTHH,
OCOOCHHOCTSX AaHATOMUM W (PU3MOJOTHH OPraHW3MOB PA3HBIX I[APCTB KUBOW TPHUPOJIHI,
BOIIPOCOB 3KOJIOTUU, OHTOT€HE3a, CEJIEKLHMH, FreHeTHUKU. CIlIeyeT YYUThIBATh TEMBbI, KOTOPBIE
BBI3BIBAIOT 3aTpyAHEeHUs npu cnade EI'D, Takue kak, XuMudecKkas OpraHu3aius KIeTKd, 0OMeH
BEIIECTB M TPEBpAIlEHUE DHEPruH, HEHpOorymMopaibHas peryisinus (QU3HOIOTHYECKUX
IPOIIECCOB, MPOTEKAIOIINX B OPraHU3Me 4YeJIOBeKa, COCOObl BUA0O0Opa30BaHUs, ONpeeieHe
IOBIKYIIUX CHJI M PE3YJIBTATOB ABOJIOLMM, TyT€H M HAIMPaBICHUW 3BOJIIOIIMOHHOTO Ipolecca,
apoMop(}o3bl Y KOHKPETHBIX IPYII OPraHU3MOB, OCOOEHHOCTH MUTO03a M Meio3a, (HOTOCHHTE3a
¥ XeMOCHHTE3a, OMOTE€O0IMHO3a U arpoIeH03a.

B xome (akynpTaTUBHBIX 3aHATHH  OydeT yAensaTbes  OONBIIOE  BHUMAHHE
(GOpPMHUPOBAHUIO TPEIMETHON KOMIIETEHTHOCTH (TPUPOIOOXPAHHOM, 310pOBhecOEperaroiiei,
MCCJIeIOBATENbCKOM), YMEHUU paboTaTh C TEKCTOM, PHUCYHKaMH, CXEMaMH, H3BJIEKaTb U
aHAM3UPOBATh WH(GOPMAIUIO U3 PA3IIMYHBIX UCTOYHUKOB, YMEHHE YETKO W KPATKO M3JIaraTh
CBOM MBICITU TIPH BBITIOJTHCHUH 3aJJaHUHN CO CBOOOTHBIM Pa3BEPHYTHIM OTBETOM.

@akynpTaTuB paccuutaH Ha yvamwmxcs 10-11 xmaccoB. 3anstust npoBoastcs 1 pa3 B
Henemto no 40 munyt. Kypc paccuntan Ha niBa roja, Bcero 66 yacos (34 yaca B 10 kiacce u 32
yaca B 11 kmacce).

B kadecTBe TeKylIero KOHTPOJS 3HAHMHW W YMEHHH YYalluXcsd MPeayCMOTPEHO

IMPOBCACHUC IMPOMCIKYTOYHOI'O TCCTHPOBAHHA IIO HpOfII[GHHBIM TEMaM, HUTOroBas IIPOBCPKa



3HAHUM — B BHJE BBIIOJHEHUS JIEMOHCTPAUMOHHBIX BapuhaHtoB EI'D 3a Tekymuil u
MPOLIEAIIUN IO,

Heab kypca — yrayOuTh, pacCIIMPUTh U CUCTEMATU3UPOBATh OA30BbIC 3HAHUS YUaIIUXCS
0 JKMBBIX OpraHu3Max, OMOJIOTHYECKHUX MPOIECCAX U SBICHUSIX.

3agaum Kypca

. MOBTOPUTh W 3aKpPENUTh HamboJiee 3HAYHUMBIE TEMBbI W3 OCHOBHOM IIKOJIBI
M3y4yaeMble Ha 3aKIIOYUTEIBHOM ATane oO0Lero 6uojIornueckoro oopa3oBaHus;

. 3aKpenuTh MaTepuall, KOTOPBIM €KETOJAHO BBI3bIBACT 3aTPYJAHEHHUS MpPU claye
EI'D;

. dbopmMupoBaTh y ydamuxcs yMEHHS paboTaTh C TEKCTOM, PUCYHKaMHU, CXEMaMH,
W3BJICKATh U aHATU3UPOBATh HHGOPMAIIUIO U3 PA3JIMUYHBIX HICTOUHUKOB;

. HAy4YUTh YETKO M KpaTKO, MO CYILIECTBY BONpOCa MHCbMEHHO H3Jararb CBOU
MBICJTH TIPH BBITIOJTHEHHUH 3aJIaHU CO CBOOOHBIM Pa3BEPHYTHIM OTBETOM.

MecTo npeamMera B y4eOHOM ILIaHe. DJICKTUBHBIA Y4eOHBI MpPEIMET OTHOCHUTCS K
KOMIIOHEHTY 00pa30BaTEIbHOTO YUYPEKJICHUS Yy4yeOHOro TIJIaHa IIKOJIbI U SBISETCS
NpeIMETHBIM, HalpaBleH Ha YriIyOJeHue, paclidpeHUue 3HaHus Y4YeOHOro TIpeaMera,
BXOJIAIIEro B 0a3ucHbIi yueOHbIil iad. Kype paccuntan Ha 34 yaca B TeueHHe y4yeOHOro roja
B 10 xnacce (1 gac B Hepeno) u 32 yaca B 11 kiacce (1 gac B Hefeno).

C 1menp0 TPOBEPKM M OICHKM pPE3YyJIbTAaTOB OOYy4YEHHUS [0 JaHHOW TporpaMme
UCIIOJIB3YIOTCSl Takue (POPMBI KOHTPOJS KaK OIEHKAa pPadOThl YYUTENEeM, KOHCYJIBTaHTOM
TpyHIBI, CaMOOIICHKA, B3aMMOOLIEHKAa. TeKymuid KOHTPOJb OCYIIECTBISETCA uepe3
TECTUPOBAHMS, KOHTPOJIbHBIE pPaOOThI, OTYETHI O JA0OpPaTOPHBIX paboTax W MUHH-
UCCIIEIOBAHUSIX.

O:xugaemMblie pe3yJibTaThl:

Yyanmecs 1oJKHBI 3HATE:

* METObI HAYYHOT'O TTO3HAHMS, BKJIAJ] BBIIAOIINXCS YICHBIX B PA3BUTHE OMOJIOTHYCCKOM
HayKW;

* OCHOBHBIC TOJIOKCHUS OMOJIOTMYCCKUX TCOPHUM, YUCHHUH, 3aKOHOB, 3aKOHOMEPHOCTEH,
MpaBWJI, TUIOTE3;

* CTPOCHHE M MPHU3HAKH OMOJOTHMYECKHX OOBEKTOB: KJIETOK; T'€HOB, XPOMOCOM, T'aMET;
BUPYCOB, OJHOKJIETOYHBIX W MHOTOKJIETOUYHBIX OPraHU3MOB IIAPCTB JKUBOM MPUPOIbI

(pactenuii, >)KUBOTHBIX, TPUOOB, OaKTEpUiA);



* CYHUIHOCTh OMOJIOTMYECKHUX MPOIIECCOB U SIBJICHUI;

* COBPEMEHHYIO OMOJIOTUYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIMKY IO IUTOJIOTUU, TE€HETHKE,
CEJICKIIMHU, OMOTEXHOJIOTUH, OHTOT'€HE3Y, CUCTEMATHKE, SKOJIOTHH, S3BOJIOLUU;

* O0COOEHHOCTHM OpraHM3Ma 4YeJIOBEKa, €ro CTPOCHHMs, >KU3HEAESATENbHOCTH, BbICUIEH
HEPBHOU AEATEIBHOCTU U MOBEJCHHUS;

Yyanmecs 10JKHBI VMETh:

* OOBSICHATH: POJb OHOJOTMYECKUX TEOpPUM, 3aKOHOB, MPHUHIMIIOB, THUIOTE3 B
(GhopMUPOBAaHUU COBPEMEHHON €CTECTBEHHOHAYYHOW KApTUHBI MHpPA; €IUHCTBO >KUBOU U
HEXXWBOW  MPUPOJABI, POJACTBO, OOIIHOCTh  TMPOUCXOXKJACHUS  KUBBIX  OPraHU3MOB,
ABOJIIOIIMIO PACTEHUN M JKUBOTHBIX, MUCIOJB3YsS OMOJOTUYECKHUE TEOPHUH, 3aKOHBI M TPABUIIA;
OTPUIIATEJILHOE BIIUSHUE QJIKOTOJSl, HUKOTHHA, HAPKOTUYECKUX BEIIECTB Ha 3J0pPOBbE
YeJIOBeKa; BIIMSHHE MYTareHOB Ha OpPraHW3M 4YeJOBEKa, NPUYMHBI HACJICACTBEHHBIX U
HEHACJICJICTBEHHBIX WM3MEHECHHH, HACIICJICTBEHHBIX 3a00JICBaHUN, TEHHBIX W XPOMOCOMHBIX
MyTaIluii; 3aBUCUMOCTD 3JIOPOBBSI YEJIOBEKA OT COCTOSIHUSI OKPYXKAIOIICH CpeJbl; MPOSBIICHHE
HACJIEICTBEHHBIX 3a00JIeBaHUM, UMMYHUTETAa y YEJOBEKa; pOJIb TOPMOHOB U BUTAMHHOB B
OpraHu3Me;

. yCTaHABJIMBATh B3aMMOCBSI3U CTPOCHHS M (DYHKIMM MOJIEKYJ, OpPraHOUIOB
KJIETKH; MJIACTUYECKOTO U YPHEPreTHUECKOro 0OMEHa; CBETOBBIX U TEMHOBBIX (pa3 ¢oTocHuHTE3a;

. pemaTh 3aa4i Pa3HOW CIOXKHOCTU IO IUTOJIOTHH, TEHETUKE (COCTABIATH CXEMBbI
CKpEIIMBaHUS ), SKOJIOTUH, IBOJIOIUY;

. pacmo3HaBaTh M OMNKCHIBATH KIETKH PACTCHHM M IKUBOTHBIX; OMOJIOTHYECKHE
00BEKTHI 1O UX U300PAKEHUIO;

. BBISIBJISITh  OTJIWYHUTENIbHBIE TIPU3HAKU OTACIBHBIX OPraHu3MOB; HCTOYHUKH
MyTareHOB B OKpYy:karollen cpeqie (KOCBEHHO);

. CpaBHUBATh U JIeTIaTh BHIBOJBI Ha OCHOBE CPABHEHMSI: OMOJOTUYECKHUE OOBEKTHI
(KMeTKH, TKaHW, OpraHbl M CHCTEMBI OPraHOB, OPTaHW3MbI PACTEHUM, JKUBOTHBIX, TPHOOB U
OakTepwmii); mporecchl W sBIEeHUA (OOMEH BEIIECTB Y pPACTCHHH, >XWBOTHBIX, YEIIOBEKa,
MJIACTHYECKUI W DJHEpPreTHYeckrii oOMeH; (OTOCHHTE3 W XEMOCHHTE3); MHTO3 W MEHO03;
0ecroyioe U MOJIOBOE PA3MHOKEHHE; OIIOJOTBOPEHUE Y PACTEHUU W KUBOTHBIX; BHEIIHEE U
BHYTPEHHEE OIJI0JI0TBOPEHUE;

. ONpEeNEeNATh NPUHAJIC)KHOCTh OMOJIOTUYECKUX OOBEKTOB K

Onpe/IeNIEHHON CUCTEeMaTUYECKOU rpyre (ki1accudukaims);



. aHAIM3UPOBATH  BIMAHME  (AKTOPOB pHUCKAHA  3J0POBbE  YEIIOBEKA;

PE3yNIbTaThl OMOJOTMYECKUX IKCIIEPUMEHTOB, HAOIIOICHUI 110 UX OIUCAHUIO;

. UCIIOJIb30BaTh  NPUOOPETEHHBIE 3HAHUA W YMEHHA B  IPaKTUYECKOM
JESATENbHOCTH U MOBCEJHEBHOM KU3HU 111 00OCHOBaHUS MPABUJI NOBEACHUS B OKpYXKarouleh
cpene; Mep MNpPOPWIAKTUKKA pacnpocTpaHeHUs 3a00JieBaHUM, BBI3BIBAEMBIX PACTEHUSIMHU,
KUBOTHBIMHU, OaKTepusiMH, IpubaMu U BUpPyCaMH; TpaBMaruszma, crpeccoB, BUY- undexumu,
BpPEAHBIX MIPUBBIUEK (KypEeHUE, alIKOTOJIU3M, HAPKOMAaHMS ); HAPYIICHHUs] OCAHKH, 3pEHUs, CIyXa,
MH(MEKIIMOHHBIX W TPOCTYIHBIX 3a00JeBaHUI; OKa3aHUs TMEpBOM MMOMOIIM NpPU TpaBMax,
MPOCTYAHBIX U IPYTUX 3a00JI€BaHUSAX, OTPABICHUHU MTUIIEBBIMHU POAYKTaMU;

. OPOBOAUTH CaMOCTOATENbHBI TOMCK (B TOM 4YHCJIE€ C MCIHOJb30BAHHEM

MH()OPMAIIMOHHBIX TEXHOJIOTUI) OMOJIOrMYECKON HH(POpMAITUH.

Conep:xkanme Kypca
10 xnacc
Tema 1. «buoJsiorusi kak Hayka. MeToabl HAYYHOT 0 IO3HAHUSD)

buonoruss kak Hayka, €€ JOCTMKEHUS, METOAbl NO3HAaHWS KUBOW NTpUpoAbl. Poib
Ouonorun B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHOHAy4YHOW KapTUHBI  MHpA.
buonorndeckne TepMHUHBI M TOHATUA. YPOBHEBAas opraHuzauus M 3Boitouus. OCHOBHbIE
YPOBHM OpraHu3alMy >KUBOH MPUPOJbI: KJIETOYHBIA, OPraHU3MEHHbIA, MNOMYJSIIUMOHHO-
BUJIOBOM, OMoOreorneHoTudeckuii, ouochepupiii. buonornyeckue cuctembl. OOmMe MpU3HAKA
OMOJIOTMYECKUX CHUCTEM: KJIETOYHOE CTPOCHHE, OCOOCHHOCTH XHMMHUYECKOTO COCTaBa, OOMEH
BEILIECTB U MPEBpALIECHUS HEPTrUU, TOMEOCTa3, Pa3apaKMMOCTh, JBUKEHHUE, POCT U Pa3BUTHUE,
BOCIPOU3BEAECHUE, IBOTIOLIUS

Tema 2. «KieTka kak 0M0J10ru4ecKasi CHCTEMa))

CoBpemeHHasi KJIETOYHAsl TEOPHs, €€ OCHOBHBIC TOJIOXKEHHS, POib B (OPMHPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTWHBI mupa. Pa3zButne 3Hanuii o kierke. KierouHoe
CTPOCHHE OpPraHM3MOB — OCHOBA E€JMHCTBA OPraHUYECKOr0 MHUpaA, JOKa3aTeJIbCTBO POJICTBA
YKUBOW IPUPOJBI

Mmuoroo6pa3ue kinetok. IIpokapuoTsl U sykapuoThl. CpaBHHUTENIbHAS XapaKTEPUCTUKA
KJIETOK pAaCTeHUH, )KUBOTHBIX, OaKTepHil, TpUOOB.

XUMHYECKUA COCTaB KIETKH. Makpo- U MHKpPOAIJIEMEHThl. B3anMOCBS3b CTPOECHUS U

(GyHKIMI HEOPraHWYECKUX U OpPraHUYecKUX BelecTB (O€NKOB, HYKJIEMHOBBIX KHCIOT,



YTJIIeBOJIOB, TUNMKUI0B, AT®), BXOAIIUX B COCTAB KJIETKU. POJIh XMMUYECKUX BEIIECTB B KIETKE
Y OpraHU3ME YEJIOBEKA.

Crpoenue kineTku. B3auMocBsA3b CTpoeHUs U QyHKIUN YacTel U OpraHOUJ0B KIETKH —
OCHOBa ee 1enocTHOCTH. OOMEH BeHIeCTB M MPEBpalllCHUsT SHEPrUU — CBOMCTBA JKHUBBIX
OpraHW3MOB. DHEPreTUUeCKuid OOMEH M IUIACTHYECKUUA OOMEH, MX B3auMOCBs3b. CTaauu
AHEpreTudeckoro oomena. bpoxxenue u npixanue. GOTOCUHTE3, €r0 3HAYCHHUE, KOCMUYECKAs
posib. ®a3bl porocunTe3a. CBETOBBHIE M TEMHOBBIE peakiuu (POTOCUHTE3a, UX B3aUMOCBS3b.
XemocunTes. Poib xeMOCHHTE3UPYIOIUX OaKkTepuid Ha 3emIie.

['enetnyeckass uHpopmaruss B KiIeTKe. ['©Hbl, T'€HETHUUYECKUUA KOJ U €ro CBOMCTRBA.
MaTpuuHblil Xapakrep peakuuii Ouocunre3a. buocunres 6enka 1 HyKJI€MHOBBIX KUCIIOT.

Knerka — reHerndeckas eIMHHIIA >KMBOr0. XPOMOCOMBI, MX cTpoeHue (dopma u
pasmepbl) U (PyHKIUU. YHCIO XpOMOCOM M HMX BHJIOBOE MOCTOSHCTBO. CoMaThuyeckue u
MOJIOBBIC KIICTKHU.

Ku3HeHHBIH LMK KJIETKW: uHTepdasza W MUTO3. MHUTO3 — JCJIeHHME COMATHYECKHX
KJIeTOK. Meno3. @a3pl MUTO3a U Melo3a. Pa3BuTHE MOJOBBIX KIETOK Y PACTEHUU U KUBOTHBIX.
JleneHue KIETKH — OCHOBA pOCTa, PA3BUTHS M Pa3MHOXKEHUS OpraHu3sMoB. Ponp meinoza u
MUTO3a

Jlabopamopnaa paboma Nel: «H3yuenue Kiemoxk pacmeHuti U HCUBOMHBIX NOO
MUKDPOCKONOM»

Tema 3. «Opranusm Kak OM0JI0rH4ecKasi CHCTEMA)

Pa3HooOpa3ue OpraHu3MoB: OJHOKIETOYHBIE M  MHOTOKJIETOYHBIE;, aBTOTPOQHI,
reTepoTpodbl, a3po0bl, aHa’poObl. bakTepuu, ['pudsl, Pactenus, XKXusotasie, Bupychi.

BocmpousBenenue opranu3moB, ero 3HaueHue. CrocoObl pa3MHOXKEHHS, CXOACTBO H
pasiinure MoJIOBOro M 0ecrnosioro pa3mMHokeHus. OIIoI0TBOPEHUE Y LIBETKOBBIX PACTEHUH U
ITI03BOHOYHBIX )KUBOTHBIX. BHEIIIHEE M BHYTPEHHEE OILIOJOTBOPEHHUE.

OHTOreHe3 u MpUCYIINE €My 3aKOHOMEPHOCTU. DMOPHUOHAIIBHOE U MOCTAIMOPHUOHATBHOE
pa3BUTHE OPraHu3MoB. [IpruunHbI HapyIIEHUs pa3BUTUS OPTraHU3MOB.

I'enernka, ee 3agauu. HacneacTBEHHOCTh M M3MEHUMBOCTH — CBOMCTBA OpPraHU3MOB.
Metonbl reHeTuKH. OCHOBHBIE T€HETHUYECKUE IMOHATUS W CUMBOJIMKA. XPOMOCOMHAs TEOPUS
HAaCJIeAICTBEHHOCTU. COBPEMEHHBIE MPE/ICTABICHUS O TEHE U T€HOME.

3aKOHOMEPHOCTH HACJIECICTBEHHOCTH, MX LMUTOJIOTMYECKHE OCHOBBL. 3aKOHOMEPHOCTH

HaCJICAO0BaHusdA, YCTAaHOBJICHHBLIC I. MCHI[CJ'IGM, X NOUTOJIOTHYCCKHUEC OCHOBLI (MOHO- u



TUTHOpUIHOE CKpeluBaHue). 3akoHbl T. MopraHa: ClHEIJIeHHOE HacJeJOBaHUE TMPU3HAKOB,
HapylIeHUE CLEIUIEHUs TreHoB. ['eHernka mnona. HacienoBanwe NpU3HAKOB, CUEIJIEHHBIX C
nosioM. B3amMopelicTBue reHOB. ['@HOTHMII Kak LEJIOCTHAs CUCTEMA. | €HEeTHKa YesIoBeKa.
MeTtonbl M3y4eHUS TEHETUKUA 4YeNOoBeKa. Pelnrenue reHetmueckux 3aaad. COCTaBIEHUE CXEM
CKpPEIIMBAHUS.

3aKOHOMEPHOCTH W3MEHUYHMBOCTH. HenacnencrsenHas (MonuduKaImoHHas )
n3MeHuUnBOCTh. Hopma  peakuuu. HacnencrBeHHass — M3MEHYMBOCTB:  MyTallMOHHAs,
KOMOMHAaTUBHAs. Buabl MyTanuii M HMX TNPUYUHBL. 3HAUYCHHE W3MEHYMBOCTH B JKU3HU
OpPraHMW3MOB U B 3BOJIIOIHUIO.

3HaueHUe IeHEeTUKHU sl MeauIuHbl. HacnencrBeHHbie 00JI€3HN YeIOBEKa, UX MPUYUHBI,
npodunakTuka. BpeaHoe BIUSHHE MYTareHOB, AQJKOTOJs, HAPKOTHKOB, HUKOTHHA Ha
F€HETHUYECKHUI amnmapar KIETKHU. 3alldTa Cpelbl OT 3arpsi3HEHUs] MyTareHamu. BreisiBieHue
HMCTOYHUKOB MYTAareHOB B OKPYKaIOIIeH cpesie (KOCBEHHO) U OLIEHKA BO3MOXKHBIX TOCJICICTBUI
UX BJIMSTHUS Ha COOCTBEHHBIN opraHu3M. PemeHne OMoIOru4ecKux 3aaad.

Cenekuus, ee 3agaud U IpakThuueckoe 3HaueHue. Bxman H.UM. BaBuiioBa B pasButHe
CEJICKIIUU: YUCHHE O LIEHTpaxX MHOTrooOpa3us U MPOUCXOXKICHUS KyIbTYPHBIX PACTEHUI; 3aKOH
TOMOJIOTUYECKUX PSJIOB B HACIEACTBEHHOM W3MEHYMBOCTU. MeETOAbl CENeKIMHM M HUX
T€HETUYECKHE OCHOBBI. MeToAbl BBIBEIEHUSI HOBBIX COPTOB PAacTEHUM, MOpPOJ KMBOTHBIX,
ITAMMOB MHUKPOOPTraHM3MOB. 3HAUEHUE TE€HETUKU [JIsl CEJICKUMU. BHoJornyeckue OCHOBBI
BBIpAIIMBaHMS KYJIbTYPHBIX PACTEHUN U IOMAILIHUX YKUBOTHBIX.

BI/IOTGXHOHOFI/IH, CC HaIIpaBJICHUA. Knerounast u renHas HHIXCHCPHUA, KIOHHUPOBAHHUC.

11 xnace

Tema 1. «CucremMa 1 MHOroo0pa3ue OpraHM4ecKoro Mupa»

OcHOBHbBIE CHUCTEMAaTUYECKUE (TAKCOHOMUYECKHUE) KAaTETOPHUH, UX COMTOAUYMHEHHOCTb.

Muoroo6pa3zue  OpraHu3MOB. OJIHOKJIETOYHBIE H MHOTOKJIETOYHBIE,

aBTOTPOGBI U TeTepoTpodbl, a’poOBI ¥ aHARPOOBI.

Bupycer - Hexsmerounbie (Gopmbl KM3HU. Mepbsl NPOPUIAKTUKUA PACTPOCTPAHEHUS
BHUPYCHBIX 3a00JIEBaHUH.

HapctBo baktepuu, crpoeHue, KU3HEACSITEIBLHOCTh, Pa3MHOXKEHUE, POJIb B MPHUPOJE.
baktepun - BO30ynuTenu 3a0o0iieBaHUM pacTEHUM, >KUBOTHBIX, uesioBeka. lIpodunakruka

3a00J1€BaHM, BbI3bIBAEMbBIX OAKTEPUSIMU.



[apctBo pactenuit. CTpoeHue (TKaHHW, KIETKH, OpraHbl), >XKU3HEICATECIbHOCTh U
Pa3MHOXXEHHE PACTUTEIBHOTO oOpraHu3ma (Ha TpUMEpe MOKPHITOCEMEHHBIX PpAaCTCHUH).
Pacno3naBanue (Ha pHUCYHKax) OpraHoB pacteHuil. MHorooGpasue pacteHuid. OCHOBHBIE
oTnenbl pacteHuil. Bomopociu, uMX CTpoeHue, pa3HooOpa3ue W poiab B mOpupoje. Mxu,
MarnopoTHUKOOOpa3HbIE, TOJOCEMEHHBIC, WX CTPOCHHE, Pa3HOOOpa3ue U poJib B TPHUPOJIE.
[TokpsiTOoceMeHnHble pacTeHuss. OQHOIONBHBIE U JIBY/IOJbHBIE, UX OCHOBHBIE cemelcTBa. Pomb
pacTeHuil B IPUPOJIE U KU3HU YETOBEKA.

[HapctBO TrpubOB, CTpOEHUE, >KUHEIAEATEILHOCTh, pa3MHOXeHHE. lcmonb3oBaHuE
rpuOOB IS TIOJIY4EHHUs TPOJAYKTOB NHUTaHHWS W JiekapcTB. Pacmo3HaBaHue CbhelNOOHBIX U
SIOBUTHIX  TpuboB. JlumalWHuku, ©X  pa3HooOpa3ue, OCOOCHHOCTH CTPOCHHUS U
KU3HEACATEILHOCTH. Posib B Ipupo/ie rpuOOB U JINIIAWHUKOB.

[MapcTBO KUBOTHBIX. OJHOKIECTOUYHBICE U MHOTOKJIETOYHBIE KHUBOTHBIE. XaPAKTEPUCTUKA
OCHOBHBIX THUIIOB OECMO3BOHOYHBIX, KJIACCOB HWICHHCTOHOTUX. (OCOOEHHOCTH CTpPOCHUS,
KUZHEJCSITEIbHOCTH, PAa3MHOXEHHS, pPOJb B TPUPOAE M KU3HU YEJIOBEKA. XOPJOBbIC
KUBOTHBIE. XapaKTepUCTHKAa OCHOBHBIX KjaccoB. Poib B IpUpoae M KU3HHM YEIOBEKa.
Pacno3naBanue (Ha pUCyHKax) OpraHOB U CUCTEM OPraHOB y JKUBOTHBIX.

Jlabopamopnvie pabomui: Nel: « Tkanu evicuiux pacmeHuLy

Tema 2. «Opeanusm uenosexka u e2o 300poeve» (64)

[Ipenmer wu3yueHus aHATOMUHM, (UBHOJIOTMM W THUTHEHBI 4YeloBeKa. TKaHwu.
Pacno3naBanue (Ha pUCyHKax) TKaHEU, OpraHOB U CUCTEM OpPraHOB.

OnopHo-nBUTaTeNnbHasl CUCTEMA, €€ CTpoeHHe W (GyHKIMOoHUpoBaHue. [lepBas momorb
MIpU TpaBMax.

Ctpoenne u paboTa [JbIXaTENbHOM CHUCTEMBI. [a3000MeH B JIETKUX U TKaHSX.
3a0o0sieBaHms OPTaHOB JIBIXaHMUS.

BuyTtpennsisi cpena opranm3ma denoBeka. KpoBb u kpoBooOpamenue. ['pynmsl KpoBu.
IIepenuBanne kpoBu. UMmynuter. [lepBas nomonis npu KPpOBOTEUEHUSIX.

HeiiporymopanpHast perysisinusi NpouecCcoB KU3HEAESITEIbHOCTH OpPraHu3Ma KaK OCHOBA
€ro ILEJOCTHOCTH, CBSI3M CO cpenod. HepBHas m SHIOKpHHHAs cUCTEeMbl. Bpicmias HepBHas
nesarenbHOCTh. OCOOCHHOCTH TICUXMKH uelloBeka. PeduexktopHass Teopus MOBEICHUS.
Bpoxnennsie u npuoopeteHHsie hopMbl noBegaeHus. CoH, ero 3HadeHue. Co3HaHME, TTaMsTh,
AMOIMH, PEYb, MBIIILJICHHE.

MoueBblaenuTeNbHas cuctema 1 koxa. Ux ctpoenue, paboTa U rurueHa.



Ananuzaropsl, UX poiib B opranusme. CTpoeHHe U (PyHKIUH.

OOMeH BelIecTB U MpEeBpaIIEHUe SHEPTUU B OpraHu3Me 4esioBeka. ButaMuHbL.

IlonoBas cucrema 4enmoBeka Pa3sMHOXKEHHWE M pa3BUTHE 4YeNOBeEKa. PenpoaykTuBHOE
310pOBbE uesoBeka. [locnencTBus BIUSHUS alKOroJisl, HHKOTHHA, HAPKOTUYECKUX BEILIECTB Ha
pa3BUTHE 3apOJbIIIa YEJIOBEKA.

Jluunass u OOIIECTBEHHass TUTHMEHA, 3J0pOBbIM o00pa3 xu3HU. [Ipodunaktuxa
MH(MEKIMOHHBIX 3a0oneBaHUN (BUPYCHBIX, OaKTepUaldbHBIX, TI'PUOKOBBIX, BbI3BIBAEMbBIX
*®UBOTHbIMU). [Ipeaynpexienre TpaBMaTu3Ma, MpUeMbl OKa3aHus MEepBoi moMoniu. Bpennbie
Y TIOJIE3HBIE MPUBBIYKU. 3AaBUCUMOCTD 3[J0POBBS YEJIOBEKA OT COCTOSIHUS OKPY>KAIOLIEW CpEebl.
CobnroieHre CAaHUTapHO-TUTUEHUYECKUX HOPM U IIPABUII 3/I0POBOr0 00pa3a KM3HU.

Jlabopamopnvie pabomui: No 2 « U3yueHue mraneii opeanusma yenosexka

Tema 3. «60110UUA HCUBOU NPUPOOLL)

Bupn, ero kpurepuu. [lonynsiuus — CTpyKTypHasi €IMHUIA BUA U dJIEMEHTapHAs €IMHUILA
sBoOIMU. MukposBomtonus. OOpa3oBaHue HOBBIX BHJIOB. CnocoObl BHA000pa30BaHUS.
CoxpaHeHre MHOrooOpa3usi BUJ0OB KaK OCHOBA YCTOMYUBOCTH OHochepsI.

Pa3BuTre 53BONIIONMOHHBIX HAEH. 3HaueHHE HBONIOUMOHHONW Teopuu Y. JlapBuHa.
B3aumocBs3p ABMKYIIUX CUJ IBOJIONMUU. POPMBI €CTECTBEHHOTO OTOOpa, BUIBI OOpHOBI 3a
cymectBoBanue. CHHTETHYECKasl TEOPHUS DBOJIOLMH. DJIEMEHTAapHBIE (PAKTOPHI HBOJOIMH.
Uccnenoanust C.C. YerBepukoBa. Ponb »BomonmoHHoW Teopur B (OpMUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOW KapPTHUHBI MUPA.

JlokazaTenbcTBa ABOJIFOLIU U JKUBOU MIPUPO/IBL. PesynbraTsl 3BOJIIOLIUH:
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB K Cpejie OOMTaHuUs, MHOT000pa3ue BUIOB.

MakposBomtonusi. Hanpasnenuss u  nytu  s3omonuud  (A.H. Cesepuos, W.N.
[IImansrayzen). buomornueckuii mporpecc u perpecc, apoMopdo3, HAMOATANTAIIHS,
nerenepanus. [[pudarHbl OMOTOTUYECKOTO Tporpecca W perpecca. [ UmoTe3bl BOZHUKHOBEHUS
*u3HU Ha 3emuie. OCHOBHBIE apoMOpP(}O3bI B IBOIOIUN PACTCHUNA U KUBOTHBIX. Y CIIOKHEHHE
’KUBBIX OPraHW3MOB Ha 3eMJI€ B MPOIIECCE IBOJIOINH.

IIponcxoxneHne 4venoBeka. UemoBeK Kak BHUJI, €r0 MECTO B CHCTEME OPraHUYECKOIO
MHpa. ['MMOTE3bl TPOUCXOKICHUSI YETOBEKAa COBPEMEHHOIO BUJA. [[BMXKYIIME CUJIBI U 3TAIbI
3BOJIIOIMHA 4YeJOBeKa. YenoBeueckne pachl, MX TEHETHYECKOE POACTBO. buoconuanbHas

npupona yenoseka. CoruanbHas v IPUPOJHAS CPENA, aJallTAllMU K HEW YeJIOBEKa



«IKocucmemvl u npucyusue um 3aKOHOMEPHOCIU)

Cpenpl 0OMTaHUS OPraHU3MOB. DKOJOTMUECKUE (PaKTOpbl: aOMOTUYECKUE, OMOTUYECKHE.
AnTponoreHHsiii paxrop. Ux 3nauenue.

OkocucreMa (OMOreoleH03), €€ KOMIIOHEHThI: MPOIYLEHTbl, KOHCYMEHTBI, PEIYLEHTHI,
ux poJib. BusioBast 1 mpocTpaHCTBEHHAsI CTPYKTYPbI IKOCUCTEMBI.

Tpoduueckue ypoBuu. llenu u cetn nuranus, Ux 3BeHbs. lIpaBuiia sKOJIOTMUYECKON
nupamuabl. CocTaBiIeHUE CXEM MepeAaur BEIIeCTB U SHEPruu (Lenei nuTaHus).

Pa3noobOpasue »skocucreM (OuoreoneHo3zoB). CaMoOpa3BUTHE M CMEHAa 3KOCHCTEM.
VYcToMuMBOCTh M JMHAMUKA SKOCHUCTEM. buosorndeckoe pazHooOpasue, camMoperyisiuus u
KPYTOBOPOT BEIIECTB — OCHOBA YCTOMUMBOIO pa3BUTUA IKOCUCTEM. [IpudnHBI yCTONYMBOCTH U
CMEHBI JKOCHUCTEM. V3MeHeHuss B 3KocHCTeMax IOJ BIUSHUEM JESITeNIbHOCTH YeOBEKa.
ATpPO3KOCUCTEMBI, OCHOBHBIE OTJIMYUS OT MPUPOJIHBIX IKOCUCTEM.

buocdepa — rmobanpHas sxocuctema. Yuenue B.U. Beprajackoro o 6uocdepe. Kupoe
BellecTBO, ero ¢pyHkuuu. OcoOeHHOCTH pactipesesienus ouomacchl Ha 3emiie. buonoruueckuit
KpPYTOBOPOT U INpeBpallleHne dHepruu B O6uocdepe, poib B HEM OPraHU3MOB pPa3HbIX LIAPCTB.

DBOJIOIHS ouocdepsl.



KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

10 xkimacc

(1uac B HeneJ110, Bcero 34 yaca)

Ne
n/n

KosundecTBoO
q4acoB

Tema ypoka

dopma 3aHATHS

dopma noaBeIeHUSA
HTOra

BBenenue 14.

1. . O3znakomienue co crpykrypord KMMa EI'D TECTHPOBARHC HPOBEPKA TETPasH
YUHUTEJIeM
Bbuonorus kak Hayka. MeToabl HAYYHOTr 0 NO3HAHMSA 24.

2. lu. JocTtmxenust 6nonoruu. MeTo bl MO3HAHUS KUBOM JICKITUS YCTHBIN ompoc
IPUPOIBI.

3. lu. YpoBHeBas opraHuzais )XKUBo npupoasl. buonorndyeckue MIPOCMOTP caMOITpOBEpPKa
CHUCTEMBI IPE3CHTAIIUU

KieTka kak Omosoruveckasi cucrema 18u.

4. 2y. PaszButre 3Hanmii 0 kietke. CpaBHUTEIbHAS Jexkuus, odecena TECT
XapaKTEPUCTHUKA CTPOCHUS KIIETOK PACTEHUH, )KUBOTHBIX,
OakTepuii U rpuOOB

5. 24, XUMHYECKUN COCTaB KJIETKU. MaKkpo- 1 MUKPO3JIEMEHTBI MIPOCMOTP CaMOIPOBEPKa

MIPE3CHTAIIUU
6. lu. CtpoeHue KJIETKU paboTa B mapax OTYET MpPOBEPKa TETPaIU
YUHUTENIEM

1. lu. JlabopatopHas pabota: «/3ydeHne KIeTOK pacTeHUN U BBIIIOJIHEHUE OTYET
KUBOTHBIX MOJI MUKPOCKOIIOM) 71a60paTOPHOMN pabOTHI

8. 2y, OOMeH BelecTB U MPEeBpaIeHUsT YHEPTUU. JIEKIUA C YCTHBIN OIPOC
DHEPreTUYeCKui 1 MIacTUYeCKuii 0OMEH. HCTI0JIb30BAHUEM

JIAKATOB C
uH(bOopMaImen
9. I4. Jprxanue. bpoxenue. JIEKIUA YCTHBIN OIPOC
10. I4. doTocuHTe3. XEMOCHUHTE3 JICKIMS YCTHBIN OIPOC




11.

2y,

['enetnueckast ”HpOpMaLIUs B KIETKE

dbpoHTaNbHAS paboTa C
TMOHITHSAMU, TIPOCMOTP
pe3eHTAIUU

cCaMONpOBepKa

12.

4.

MartpuuHblil Xapakrep OnocuHTe3a. buocunres 6enka u
HYKJIEUHOBBIX KUCJIOT

pacckas ¢ aJieMeHTaMu
Oecenbl, MPOCMOTP
pe3eHTAluN

caMomnpoBepKa

13.

2y,

Pemenue 3agau mo teMe «l ' eHeTHUECKUN KO

HN3YYCHHC aJiIrOpUTMa
peICcHuA JaHHOTO
THIIa OMOJIOTHYECKHUX
3aa4

MPOBEpKA TETPaaU
YUUTETIEM

14.

4.

XpomocoMBI. I'aMeTsI

pacckas ¢ dJeMeHTaMHu
Oecebl, MPOCMOTP
IPEe3CHTAIIUU

B3aMMOIIPOBEPKa

15.

4.

MuTto3 — ACJIICHUC COMAaTHYCCKHUX KIICTOK

pacckas c 3JIeMCHTaMHU
oecebl, MPOCMOTP
Ipe3eHTAIUU

YCTHBIN OIPOC

16.

4.

Meiios. @a3el meiiosa. ['amerorenes

pacckas ¢ 3JIeMEeHTaMU
Oecenbl, MPOCMOTP
pe3eHTaIluU

caMoIpoBepKa

Opranmnsm Kak OuoJsiornyeckasi cucrema 13u.

17.

24.

Pazmuoxxenue. OmnonorBopenue. OHTOTeHE3

IPOCMOTP
IIpe3CHTAINH,
bpoHTANBHAS padoTa,
paboTa B mapax

YCTHBIN OIPOC

18.

4.

I'eneTuxa. gaKOHOMCpHOCTH HaCJICACTBCHHOCTH

IPOCMOTP
pe3eHTaINH,
dbpoHTanpHas pabora

YCTHBIN OIPOC

19.

24.

Pemenue reneTuuecKkux 3aJga4d

M3y4YCHHUE allTOpUTMa
pelleHus TaHHOTO
THIIa OMOJOTHYECKUX
3aJ1a4

IPOBEpKA TETPaaU
YUHUTEIEM

20.

4.

I'enetuka nona. ['eHeTHKa yeIoOBEKA

oecena, MPOCMOTP
Ipe3eHTAIUU

B3aUMOITPOBEPKA




21.

3.

Penienue reneTnueckux 3agau

W3YyUYEHUE aJIrOpUTMa
pelIeHus TaHHOTO
THIIa OMOJIOTMYECKUX
3a71a4

IIPOBEpKA TETPaaU
YUUTETIEM

22.

4.

3aKOHOM€pHOCTI/I HaCJICACTBECHHOCTH U UI3MCHYHNBOCTHU

Oecena, 3aIl0JIHEHUE
TabyuLbl, padoTa B
napax.

B3aMMOIIPOBEPKa

23.

4.

Myrtarensl. Hacnenctennsle 601e3HU

BBICTYTIJICHUE C
COOOIIEHUSIMH,
3aIl0JTHEHUE TAOIUILIBI

IIPOBEPKA TAOIMIIBI

24.

4.

CGHCKHI/IH, €C MCTO/bI, 3a1aY1 U IPAKTHUYICCKOC 3HAYCHNUC

pabora B mapax ¢
UCTOYHUKAMHU
uH(pOopMaInH,
BBITTOJTHCHHE
YIPaXHEHUH Ha
MHO>KECTBEHHBIN
BbIOOp U YCTAHOBJIEHUE
COOTBETCTBHUS (C
pUCYHKOM H 6€e3
PUCYHKA)

CaMOOIICHKaA

25.

4.

buorexnosorus u ee HaIIPpaBJICHUA

BBICTYILJICHUE C
COOOIIIEHUAMH,
KOHCIICKTHPOBaHUE

COOOIIEeHUS




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

11 kiaacc

(1uac B HenxeJ10, Bcero 34 yaca)

Ne
n/n

KoJsundecTBoO
q4acoB

Tema ypoka

dopma 3aHATHS

dopma noaBeeHUS
HTOra

Cucrema u MHOroodpasue opranndeckoro mupa 114.

4.

Mmuoroo0Opasue opranusmoB. LlapctBo 6akrepuii. Bupycol

oecena, GbpoHTAIbHAS
paboTa, BHITIOJIHEHHE
YIPaXHEHUN Ha
yCTaHOBJICHUE
MOCJIEIOBATEIbBHOCTHU B
napax

YCTHBIU OITpOC,

B3aMMOIIPOBEPKa

I{apcTBO rpuboB. JlnmaiHuKu

JICKIO WA

YCTHBIN OIPOC

[MapcTBO pacTtenuii. CTpoeHUE, KUZHEAEITETBHOCTh U
pPa3MHOKEHHUE

IPOCMOTP
pe3eHTaluu

caMoIpoBepKa

4.

JlaGoparopasie padota Nel: «TkaHU BBICIIMX PaCTECHUM

BBITTOJTHCHHE
71a60paTOPHOMN pabOTHI

OTUcCT

3.

MHoroo6pa3ue pacTeHHM

JIEKIUA C DJIIEMEHTAMU
Oecenbl,
KOHCIICKTHPOBaHUE

TECTUPOBAHHE

4.

[HapcTBO )XMBOTHBIX. XapaKTEPUCTUKA OJTHOKIECTOUHBIX

JIEKIUS C DJIEMEHTAMU
Oecebl,
KOHCIICKTUPOBaHHE

TECTUPOBAHHE

4.

[MapcTBO xuBOTHBIE. becnnozBonouHbIE. Kitacce

HYJICHHUCTOHOI'HUC

JICKIIMS C DJIEMEHTAMU
Oecebl,
KOHCIICKTUPOBAHHE

TECTUPOBAHHE

24.

Xopaoble )XUBOTHBIC. Knaccudukamms

JIEKIIMS C DJIEMEHTAMU
Oecebl,
KOHCIICKTUPOBAHHE

TECTUPOBAHUE

Opranusm 4ejioBeKa M ero 310poBbe 134.

9.

4.

‘ Tkanu. CTpOCHI/Ie N JKU3HCACATCIBHOCTb OPraHOB CHCTCMBbI ‘

paboTa co cCXeMOoM,

caMOIPOBEPKa




MUIIEBAPEHUS TabIuLen
10. lu. Jlaboparopnas padota Ne 2 «3yyeHue TkaHel opraHu3zMa BBITIOJTHEHUE OTUeT
YeJIOBEKA 71a060paTOpHOM pabOTHI
1. lu. JIpIxatenbHas cucrema. BeigenurensHas cucrema JIEKUHUSA C DJIIEMEHTAMU TECTUPOBAHUE
Oecebl,
KOHCIIEKTUPOBAHUE
12. lu. OnopHo-aBurarenbHas cucrema. [lokpoBHas cucrema Oecena, paborta c YCTHBIU OIPOC, OTYET
Ta0IUIAMU
13. lu. Cuctema kpoBooOpaienus, JTuMpooOpaieHus oecena, hbpoHTAIBHAS TECTUPOBAHUE
pabota ¢ Tabnuiamu,
CaMOCTOSITEIbHAS
paboTta
14. lu. Pa3sMHOXkeHre U pa3BUTHE YeI0oBEKa MIPOCMOTP YCTHBIN OMpoc
npe3eHTaluu, paboTta ¢
Ta0IUIaMH
15. lu. BuyTtpennsisi cpena opranusma. ButamMmuHsl IPOCMOTP YCTHBIN OMPOC
npe3eHTaIuu, padoTa ¢
TadIUIaMH
16. lu. HepBnas cucrema. DHAOKpHUHHAS CUCTEMA. MPOCMOTP YCTHBIN ONpPOC
HewporymopainbHnas perynsuus npe3eHTaIuu, pabora ¢
TadIUIaMH
17. lu. AnanuzaTtopbl. Opransl 4yBCTB, UX POJIb B OpraHU3ME. IIPOCMOTP YCTHBIN ONpPOC
Crpoenue u PyHKIIUHA OpTraHa 3peHUs npe3eHTaIuu, pabora ¢
Ta0IUIIAMHU
18. lu. Opras cityxa, opraH paBHOBECHSI, OpTaH OCA3aHUS MIPOCMOTP YCTHBIN OIPOC
pe3eHTaIuu, padoTa ¢
Ta0JIUIaMu
19. I4. OpraH BKyca, opraH 0OOHSIHUS MIPOCMOTP YCTHBIN OIPOC
pe3eHTaInu, padoTa ¢
Ta0JIuIaMu
20. lu. BHJI. Con, co3Hanue, mamsiTh, peib, MBIILICHUE, SMOIIUH. MPOCMOTP YCTHBIN OIPOC

npe3eHTaluu, padbora ¢
Ta0JIUIaMu




21.

4.

Ilcuxuueckoe U (PU3NUECKOE 3A0POBbE YEIOBEKA

IPOCMOTP

npe3eHTaluu, padoTta ¢

TabIUuamMu

YCTHBIN OIIPOC

JKOCHUCTEMbI U IPUCYIIME UM 3aKOHOMepHOocTH 104.

23.

4.

Bupn, ero xpurepuu. [onyisus

JIEKIHUSA C DJIEMEHTaMU
Oecenbl, MPOCMOTP
pe3eHTAluN

OIpoc

24.

4.

MuxkposBodtornusi. BugoobpazoBanue

JIEKIUS C DJIIEMEHTAMU
Oecebl, MPOCMOTP
IPEe3CHTAIIUU

B3aMMOIPOBEPKA

25.

4.

DBOMIOUMOHHBIE Hjied. PDOPMBI ECTECTBEHHOTO 0TOOpa

JIEKIUS C DJIIEMEHTAMU
Oecebl, MPOCMOTP
IIPEe3CHTAIUU

YCTHBIN OIPOC

26.

4.

PesynwraTel sBomtonuu. [Iporpecc u perpecc

JIEKIUA C DJIEMEHTAMH
oecebl, MPOCMOTP
pe3CHTAIUU

TCCTUPOBAHUC

27.

4.

HpOPICXO)KIIGHI/IG yenoBeka. YenoBek Kak BU

IPOCMOTP
IIpe3eHTAINH,
coo0I1IeHNE

B3aUMOIIPOBCPKA

28.

4.

Cpenpl 00UTaHMS )KUBBIX OPTAHU3MOB. DKOJIOTUYECKUE
bakTophI

MIPOCMOTP
MIpE3EHTAaINH,
COCTaBJICHHUE CXEMBI

(bpoHTaNBHAS TPOBEPKA

CXEM

29.

DKOCHUCTEMA U €€ KOMITIOHEHTHI

paboTa ¢ Tabimrei

YCTHBIN OIPOC

30.

CrpykTrypa sKocucTeMbl. TpoduuecKkue 1enu

JICKIUS C 3JICMCHTaMU
6ecenpl, MPOCMOTP
NIpe3CHTAIUN

YCTHBIN OIPOC

31.

4.

Pa3nooOpasue u cBOHCTBa SKOCUCTEM

JICKIUS C dJIEMEHTaMHU
Oecebl, MPOCMOTP
pe3eHTAIuU

YCTHBIN OIPOC

32.

14.

buocdepa — rmodabHas sKOcHcTEMa. DKOJIOTHICCKUC
POOJIEMBI U ITyTH UX PEIICHUS

JICKIIUS C DIIEMEHTaMHU
oecebl, MPOCMOTP
pe3eHTAIUN

YCTHBIU OIPOC,
MTOJBEICHUE UTOTOB
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