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IInanupyemsble pe3yabTaThl GOPMHUPOBAHMSA U Pa3BUTHS KOMIIETEHTHOCTH
00y4aomuxcs B 00J1aCTH UCIOJIb30BAHUA UHPOPMAIMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOT Il

[IpencraBneHHble TUIAHUPYEMBIE PE3YJbTaThl PAa3BUTHS KOMIIETEHTHOCTH OOYYAOLIMXCS B
obnactu ucnonb3oBanusg VKT yuuTeiBalOT cyliecTBYyIOIIME 3HAHUS U KOMIETEHIIMH, MOTyYeHHBIE
oOyyarolmuMucss BHE 00pa3oBaTelbHOM opraHusanuu. Bmecte ¢ TeM IUIaHMpyeMble pPe3yJIbTaThl
MOTYT OBITh aAANTUPOBAHBI U MO 00yUaIOLIUXCs, KOMY TpeOyeTcs Oojiee MOTHOE COPOBOXKIICHUE B
cdepe hpopmupoBanus MKT-kommereHIni.

B pamkax nanpabienus «OOpamenue ¢ ycrporictBamu MKT» B kauecTBe OCHOBHBIX
IUIAHUPYEMBIX PE3YJBTATOB BO3MOXKEH CIEAYIOLIUI CIIMCOK TOTO, YTO O0YUaOLIUICS CMOXKET:

e OCYHIECTBIISATh MH(OPMALMOHHOE MOAKIIOUEHUE K JIOKAIBHON CeTH M TIJI00allbHOM ceTu
WHuTepHer;

e TMOJIy4aTh UHGOPMAIUIO O XapaKTEPUCTHUKAX KOMITBIOTEPA;

e OLIGHUBATh YHCIOBBIE IapaMeTpbl HMH(POPMAIMOHHBIX MPOLECCOB (00bEM MaMATH,
HEOOXOIUMON i XpaHeHHs HH(OPMALMU; CKOPOCTh Iepenadyd HH(OPMALUU, MPOMYCKHYIO
CHOCOOHOCTh BHIOPAHHOTO KaHasa u mp.);

e coeaunaTh ycrporictBa KT (6110ku KoMITbIOTEpa, YCTPOMCTBA CETEH, TPUHTED, MPOEKTOP,
CKaHep, M3MEPUTENIbHBIE YCTPOWCTBA M T.[I.) C HCIIOJIb30BAaHHEM IPOBOAHBIX U OECIPOBOIHBIX
TEXHOJIOTUH;

e BXOJUTh B MH(OPMALIMOHHYIO Cpelly 00pa30BaTEIbHOM OpraHu3aluy, B TOM YHCIIE Yepes
ceTh MHTEpHET, pa3Meniath B UH(OOPMALIMOHHOMN cpejie pa3inyHble HHPOPMAIIHOHHbBIE OOBEKTHI;

e coOmomaTh  TpeOOBaHUS  TEXHUKH  OC30MACHOCTH, THTUEHBI, JPrOHOMHUKH W
pecypcocoepexenus npu padore ¢ ycrporictBamu UKT.

B pamkax nampaBnenust «®Pukcamus u 00paboTka WM300pakeHH W 3BYKOB» B KadeCTBE
OCHOBHBIX IIJIJAHUPYEMBIX PE3YyJIbTATOB BO3MOXKEH, HO HE OIPAaHUUYMBAETCS CIIEYIOLIUM, CIUCOK TOTO,
YTO 00YJAIOIIUIICS CMOXKET:

e CO3/aBaTh NMPE3CHTAIIUU HA OCHOBE ITU(GPOBBIX PoTOorpaduii;

e TPOBOIUTH 00pabOTKy mHQPOBBIX (oTorpadmii ¢ HUCHOIB30BAHUEM BO3MOXKHOCTEH
CIIELUATIbHBIX KOMIIBIOTEPHBIX HHCTPYMEHTOB;

e IPOBOAUTH 00pabOTKYy LU(MPOBBIX 3BYKO3AIUCEH C MCIOIB30BAHUEM BO3MOKHOCTEH
CIIELUATIbHBIX KOMIIBIOTEPHBIX HHCTPYMEHTOB;

e OCYIIECTBIISAITh BUJCOCHEMKY M IPOBOJUTH MOHTaX OTCHSATOIO MaTepuaia c
MCII0JIb30BaHUEM BO3MOKHOCTEN CIIEUAIIBHBIX KOMIIBIOTEPHBIX MHCTPYMEHTOB.

B pamkax nanpaBnenuss «llowck W opraHuzanus XpaHeHHs HWH(GOpMalUU» B KadyecTBe
OCHOBHBIX IJJAHUPYEMBIX PE3YJIbTATOB BO3MOXKEH, HO HE OTPaHUYMBAETCS CIEAYIOLIUM, CIIUCOK TOTO,
YTO 00OY4aIOIIUICS CMOXKET:

e JCIIOJIb30BaTh pa3jMyHble NMPUEMbI MOUCKa MH(opManuu B ceTH MHTepHeT (IOUCKOBBIE
CUCTEMBI, CTIPaBOYHBIE pa3/iebl, PEAMETHbIE pyOPHKN);

e CTPOUTH 3aIIPOCHI JJIsl IOMCKAa MH(POPMALIUU C MCIIOJIb30BAaHUEM JIOTMUECKUX ONepanuil u
AHAJIM3UPOBATH PE3YNbTATHI IOUCKA;

e JHCIIOJNIBb30BaTh pa3jinyHble OMOIMOTEYHBIE, B TOM YHUCIE D3JEKTPOHHbIE, KaTaJoru s
MMOKMCKA HEOOXOAUMBIX KHUT

e HCKaTh MH(POPMAIMIO B Pa3IMUHBIX 0a3ax NaHHBIX, CO3JaBaTh U 3alOIHATH 0a3bl JaHHBIX,
B YaCTHOCTH, UCIIOJIb30BaTh PA3IMYHBIE ONPEACTIUTENH;

e COXpaHATh JUIsI MHIUBUAYAIbHOI'O HCIOJIB30BAaHUS HaiieHHble B ceTH VHTepHer
MH(OpPMaLOHHBIE OOBEKTHI U CCHUIKM HA HUX.

B pamkax HampaBneHus «Co3gaHue MUCHBMEHHBIX COOOLIEHWH» B KauyecTBE OCHOBHBIX
IUTAHUPYEMBIX PEe3y/bTaTOB BO3MOXKEH, HO HE OTPaHUYMBAETCS CIEAYIOLIUM, CIHCOK TOTO, YTO
00yJaromUics CMOXKET:

e OCYIIECTBIISITh PENAKTHUPOBAHUE M CTPYKTYpUPOBAHUE TEKCTa B COOTBETCTBUU C €ro
CMBICJIOM CPEICTBAMHU TEKCTOBOT'O PEAAKTOPA;

e (opMaTupoBaTh TEKCTOBbIE JOKYMEHTHI (YCTaHOBKA MapaMeTPOB CTPAHUIIbl JIOKYMEHTA;
(dbopMaTupoBaHuE CUMBOJIOB U a03alleB; BCTaBKa KOJOHTUTYJIOB U HOMEPOB CTPaHUL);

e BCTaBIATH B JOKYMEHT (DOPMYJIbI, TAOJIUIIBI, CIIUCKU, U300PAXKEHNUS

e y4YacTBOBAaTh B KOJIJIEKTUBHOM CO3[JaHUHU TEKCTOBOT'O JIOKYMEHTA;

e CO37aBaTh TMIEPTEKCTOBBIE JOKYMEHTHI.



B pamkax nHampaBnenus «Co3ganue rpaduyeckux OOBEKTOB» B KaueCTBE OCHOBHBIX
IUIAHUPYEMBIX PE3yJIbTaTOB BO3MOXKEH, HO HE OTPAHUYMBAETCS CIEAYIOLIMM, CIHCOK TOTO, YTO
00yJarOIIUHACS CMOXKET:

e CO3J1aBaThb M PEAAKTUPOBATh M300pak€HHs C MOMOLIbI0 HHCTPYMEHTOB I'paUuecKoro
pellaKkTopa;

e CO3/aBaTh pa3IM4YHbIE TIECOMETPUUYECKHE OOBEKTHI M YEPTEKU C HCHOIb30BAHUEM
BO3MO>KHOCTEH CIIeUaIbHbIX KOMIIBIOTEPHBIX HUHCTPYMEHTOB;

e CO3JaBaTh JuarpaMMbl pa3JIUYHBIX BUJOB (JITOPUTMHUYECKHE, KOHLENTYaJIbHBIE,
KJaccu(pUKalMOHHBIE, OPraHU3allMOHHbIE, POACTBA U JP.) B COOTBETCTBUU C PEIIAEMBIMH 3a/1a4aMHu.

B pamkax HampasneHuss «Co3JaHMe MYy3bIKQJbHBIX U 3BYKOBBIX OOBEKTOB» B KauyecTBE
OCHOBHBIX IJJAHUPYEMBIX PE3YJIbTATOB BO3MOXEH, HO HE OIPaHUYUBAETCS CIEAYIOLIUM, CIIUCOK TOTO,
YTO 00Y4aIOLIUICS CMOXKET:

e 3alUCHIBATh 3BYKOBBIC (aiijibl € pa3IUYHBIM = KAaueCTBOM 3BydYaHUs (TIyOMHOM
KOJIMPOBAHUS U 4YaCTOTOM JUCKPETH3alUH);

e HCIOJIb30BaTh MY3bIKAJIbHBIE PEJAKTOPHI, KIABUIIHbBIE U KMHETUYECKUE CUHTE3aTOPbI IS
peLIeHHs TBOPUYECKHUX 3a/1ay.

B pamkax HampaBienus «BocnpusitTue, MCIOJNB30BAaHME W CO3/IaHUE TUIIEPTEKCTOBBIX U
MYJIbTUMEAMMHBIX UH()OPMALIMOHHBIX OOBEKTOBY» B Kau€CTBE OCHOBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB
BO3MOKEH, HO HE OTPAHUYUBAETCS CIAEAYIOLIUM, CIIUCOK TOT0, YTO OOYUYAOLIUICS CMOXKET:

e CO3J1aBaTh Ha 33JJAHHYIO TEMY MYJIbTUMEIUIHYIO PE3EHTALNIO C TUIIEPCChIIKAMHU, CIIalibl
KOTOPOH CO/IepKaT TEKCTHI, 3BYKH, TpaduuecKrue H300paKeHHUS;

e paboTaTb C€ OCOOBIMM BHMJAaMM COOOLICHUH: JuarpaMMamMu (QJITOPUTMUYECKHUE,
KOHIICTITyallbHbIe, KIacCHU()UKALMOHHBIC, OpTaHU3alOHHBIE, PpOJACTBA H Jp.), KapTamu
(reorpaduyeckre, XpOHOJIOTHYECKHE) U CIyTHUKOBBIMU (poTorpadusiMi, B TOM YHUCJIE B CUCTEMAX
rJ100aTbHOTO TTO3UITHOHUPOBAHHS;

e OLIEHUBATh pazMepbl (PailyIoB, IOATOTOBICHHBIX C UCHOJIb30BAHUEM PA3JIUYHBIX YCTPOHCTB
BBOJIa MH(OpMAIMH B 33JJaHHBII MHTEPBaJl BpEMEHHU (KJIaBUATypa, cKaHep, MUKpodoH, poTokamepa,
BHJICOKaMepa);

e HCIOJIb30BaTh IPOrPaMMBbI-apXUBATOPHI.

B pamkax HampaBneHus «AHanu3 HMH(OpManMM, MaTemMartuyeckas oOpaboTKa JaHHBIX B
UCCIIEJOBAaHUM» B KA4eCTBE OCHOBHBIX IUIAHMPYEMBIX pE3yJlbTaTOB BO3MOXEH, HO HE
OTPaHUYMBACTCS CIEYIOIUM, CITUCOK TOTO, YTO OOYUYAIOIIMICA CMOXKET:

e IIPOBOJUTH MPOCTHIE SKCIIEPUMEHTHI U UCCIIEA0BAaHUS B BUPTYAIbHbBIX JJAOOPATOPHSIX;

e BBOJUTH PE3yJbTaThl U3MEPEHUN U Apyrue HUQpPOBbIE JaHHBIE A UX 00pabOTKH, B TOM
YHClle CTATUCTUYECKON U BU3yaIU3aluy;

e TPOBOJUTH SKCHEPUMEHTHI M HCCIENOBaHMS B BUPTYaJbHBIX J1A0OpaTOpUAX IO
€CTECTBEHHBIM HayKaM, MaTeMaTUKe U UH(OpMAaTHKe.

B pamkax HampaBnenus «MojenupoBaHue, NPOEKTHUPOBAHWE M YIPABIEHHE» B KayecTBE
OCHOBHBIX IUIAHUPYEMBIX PE3YJIbTAaTOB BO3MOXEH, HO HE OIPaHUYMBAETCS CIEAYIOIINM, CIIUCOK TOTO,
4TO 00YYaIOLINICS CMOXKET:

e CTPOUTH C NOMOIIbIO KOMIIBIOTEPHBIX MHCTPYMEHTOB pa3zHOOOpa3Hble MH(POpPMAIOHHBIE
CTPYKTYPBI JUIsl OIIMCAHUsSI 0OBEKTOB;

e KOHCTPYMpPOBaTh W MOJEITUPOBATH C HCIIOJB30BAHUEM MAaTE€pPHAIBbHBIX KOHCTPYKTOPOB C
KOMITBIOTEPHBIM YIPABJICHUEM U 00paTHOM CBSA3bIO (POOOTOTEXHUKA);

e MOJIETMPOBATH C UCIIOJIB30BAHUEM BUPTYaJIbHBIX KOHCTPYKTOPOB;

e MOJIEIMPOBATH C UCIIOJIB30BAHUEM CPEJICTB IPOIPaMMUPOBAHUS.

B pamkax HampaBineHus «KoOMMyHUKanuss M COLHMAIIBHOE B3aUMOJIEUCTBHE)» B KadeCTBE
OCHOBHBIX IJIJAHUPYEMBIX PE3YJIBTATOB BO3MOXKEH, HO HE OTPAHUUYUBAETCS CIEAYIOLIUM, CIIUCOK TOTO,
YTO 00YYaIOIIUICS CMOXKET:

e OCYILIECTBIATH OOpazoBaTeIbHOE B3aWMOJICHCTBHE B WH(GOPMAIIMOHHOM IPOCTPAHCTBE
o0Opa3oBaTenbHOI opraHu3aluu (MOJTy4eHHE U BBINOJHEHUE 3a/laHui, MOJydeHHe KOMMEHTapueB,
COBEpUIEHCTBOBAHUE CBOEH paboThl, (hopMUpoBaHHE MOPTHOINO);

e HCIOJB30BaTh  BO3MOXKHOCTH  DJIEKTPOHHOM  IOYTHI, HMHTEPHET-MECCEH/DKEPOB MU
COLIMAJIbHBIX ceTel i1 00yueHus;

e BECTHU JIMYHBIN THEBHUK (0JIOT) ¢ UCTOIB30BaHNEM BO3MOKHOCTEH ceTn MHTepHeT;



e coOmogaTh HOPMBI HMH()DOPMAITMOHHOW KYNbTYphl, STHKH U TIpaBa; C YBaXCHUEM
OTHOCHUTHCS K 4aCTHOM MH(OpMaLUY U MHPOPMAIIMOHHBIM IpaBaM APYTUX JIOEH;

e OCYWIECTBIATH 3ALIUTY OT TPOSIHCKHX BHPYCOB, (UIIMHTOBBIX aTak, MH(POpPMALUU OT
KOMITBIOTEPHBIX BUPYCOB € ITOMOIIBI) aHTUBUPYCHBIX IIPOrPAMM;

e co0OmoaaTh mpaBuia 6€30MacHOro NoBeJeHUs B ceTu HTepHeT;

e paznuuaTh Oe3omacHble pecypchl ceTH HWHTepHET U pecypchl, COAEpKaHHE KOTOPBIX

HCCOBMCCTHUMO C 3aa4aMM BOCIIMTAHUA U 06pa30BaH1/1;1 WJIN HECXKCJIATCIIBHO.

IIpeaMeTHbIE pe3yJbTaThI:
" BBIJICJSITH CYIICCTBCHHBIC TPU3HAKN OMOJIOTUYECKUX OOBEKTOB (KJIETOK U OPraHU3MOB PaCTEHHIH,
YKUBOTHBIX, TPUOOB, OAKTEPHIA) U MPOIIECCOB, XapaKTEPHBIX JJIS )KUBBIX OPraHU3MOB;
" apryMEHTUPOBaTh, MPUBOJIUTH JOKA3aTEIbCTBA POJICTBA PA3JIMYHBIX TAKCOHOB PACTCHHIA,
YKUBOTHBIX, TPUOOB U OaKTepHUii;
" O0BSCHATH OOIIHOCTH TMPOHMCXOXKICHHS W DBOJIONHMH CHCTEMAaTHYECKUX TPYII pPacTeHUH U
YKUBOTHBIX Ha ITPUMEPAX COMOCTABJICHHS OMOJIOTUYECKUX OOBEKTOB;

" BRISIBJIATh TIPUMEPBl U PACKPBIBATH CYIIHOCTh MPHUCTIOCOOIEHHOCTH OpPraHU3MOB K Cpele

o0uTaHu;

" pa3nuYaTh [0 BHEIIHEMY BHJIY, CXEMaM M OITUCAHHSIM peaIbHbIE ONOIOTHYECKHE O0BEKThI MITH MX

M300pakeHUs, BBISBIIATh OTIMYNTEIbHBIC PU3HAKNA OMOJIOTHYECKUX 0OBEKTOB;
" JICIIOJIB30BAaTh METOJbI OMOJOTMYECKOM HayKu: HAOJI0JAaTh W OMHUCHIBATH OWOJIOTHYECKUE
OOBEKTHI U MPOLECCHI; CTABUTH OMOIOTHUECKHE IKCIIEPUMEHTHI U O0BACHATH UX PE3YIbTAThL;

" 3HATh U APIYMEHTHUPOBATH OCHOBHBIC MTPABUJIA TTIOBEACHUS B IPUPO/IE;

" 3HATh U COOJIFOAATH MPaBHIIa PaObOTHI B KAOMHETE OMOJIOTHH.

. BBIICTISITh  CYIIECTBEHHBIE TPU3HAKH OMOJOTUYECKMX OOBEKTOB (BHUIA, SKOCUCTEMBI,
Oourochepsl) ¥ MPOIECCOB, XaPAKTEPHBIX JJISI COOOIIECTB )KUBBIX OPTaHU3MOB;

° apryMEHTHUPOBaTh, MPUBOIAUTH JI0KA3aTEIbCTBA HEOOXOIMMOCTH 3allUThl OKPYKaroIeh
Cpebl;

® OCYIIECTBJIATh KJIacCU(UKAIMIO OHOIOTUYECKUX OOBEKTOB Ha OCHOBE OINpEeAeNeHUs HX
IIPUHAJICKHOCTH K OIPEIEICHHON CUCTEMaTU4YECKOM IPYIIIIE;

® PAcKphIBaTh POJb OWOJOTHU B TMPAKTUYECKON JEATEIBHOCTH JIIOACH; POJIb OUOTOTHYECKUX
00BEKTOB B IIPUPOJIE U KU3HU UEIOBEKA; 3HaUYCHUE OMOJIOTHYECKOTO PA3HOOOpa3usl Il COXPAHCHHUS
6uocdepsr;

® OOBICHATH OOIIHOCTH MPOMCXOXKJIEHHUS W HBOIIOLMK OPraHM3MOB Ha OCHOBE COIOCTaBIICHUS
0COOEHHOCTEHN MX CTPOCHUS U (PYHKIIMOHUPOBAHUS;

° pasnuyaTh MO BHENTHEMY BUJY, CX€MaM U OMHMCAHUSM peajbHbIE OMOJIOTHYECKUE OOBEKTHI
WM UX U300paKeHUs, BBISBIISAS OTIIMYUTENbHBIE TPU3HAKA OMOJOTHYECKUX O0BEKTOB;

® CpaBHHBATh OMOJOTHYECKHE OOBEKTHI, IPOIECCHI; AeTaTh BHIBOABI U YMO3aKIIIOUEHUSI HA OCHOBE
CpaBHEHUS,

® CIIOJIb30BaTh METOJIbI OWOJIOTHYECKON HaykH: HAOJII0aTh W OINHCHIBaTH OMOJIOTHYECKHE
O00BEKTHI U MPOLIECCHI; CTABUTH OMOIOTHUECKUE IKCIIEPUMEHTHI U OOBSACHATH UX PE3YIbTAThI;

® 3HATh M apryMEHTHpPOBaTh OCHOBHBIC NpaBHUJia TOBEACHHUS B TMPUPOJE; AaHATU3UPOBATH U
OIICHUBATH MOCJIEACTBUS ACITEIHHOCTH YEIOBEKa B IPUPO/IE;

. HaXOAUThb B  y4yeOHOM, Hay4dHO-TOMmyJsipHOM  suTepartype, VHTepHeT-pecypcax
uH(pOpMaLlMI0O O KUBOW TNpupoae, opopmiATh €€ B BHUAEC NUCHbMEHHBIX COOOIIEHUH, OKIIaJ0B,
pedeparos;

° 3HATh U COOMIOAATH MpaBmiia pabOTHl B KaOMHETE OMOJIOTHH.

Copepxanue y4e0HOro npeaMera

Bunosorus — Hayka 0 )KMBBIX Opranusmax. (5 4.)

CBolicTBa JKUBBIX OPIaHU3MOB (CMPYKMYpUpo8aHHOCMb, Ye10CMHOCMb, OOMEH BEIECTB,
JBIDKEHUE, Pa3MHOXKEHHUE, Pa3BUTHE, Pa3JIPaKUMOCTh, MPUCIIOCOOICHHOCTb, HACIE0CMEEHHOCMb U
U3MeH4YUu8oCm») WX TIPOSBIICHHE Y PACTEHUH, >KUBOTHBIX, TpuOOB U Oaktepuit. OcoOeHHOCTH
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XAMHMYECKOIO COCTaBa OPraHU3MOB: HEOPraHWYECKHME W OpPraHWYECKUE BELIECTBA, UX POJb B
OpraHu3Me.
KiierouHnoe cTpoenne opranusMos.

Knerka—ocHoBa  CcTpoeHHMs W JKM3HEINEITENIBHOCTH  opraHu3dmMoB. (CrtpoeHue wu
JKU3HENICATENBHOCTh KIIETKU. bakrepuanbHas kierka. JKuBoTHas Kkierka. PacturenbHas KieTka.
['pubHas kietka. TkaHu opeanusmos.

MHuorooopa3ue opranu3zmoB. (9 4.)

Knaccugukarnus opranusmos. [punimnst knaccudukannu. OTHOKICTOYHbIE 1 MHOTOKJICTOYHBIE
opranu3mMel. OCHOBHBIE LIAPCTBA )KUBOX IIPUPOJIBI.

apcrBo bakrepuu.

bakrepun, Ux cTpoeHue U )KU3HEAEITeNbHOCTh. Poib OakTepuil B IpUpoie, KU3HHU YelIOBEKa.
HapcrBo Pacrenus.

BereraTuBHble U reHepaTUBHBIE OpraHbl. JKU3HEHHbIE (JOPMBI PACTEHUH.

HapcrBo ’KuBoTHbIE.

OO111ee 3HAKOMCTBO C KMBOTHBIMU. JKHBOTHBIE TKaHU, OpPraHbl U CUCTEMbI OPI'aHOB KUBOTHBIX.
Opeanuszm Hcusomnozo kaxk ouocucmema. MHOroodpasue u kiaccuukanus >KUBOTHBIX. 3HAUCHUE
JKUBOTHBIX B IIPUPOJE U )KM3HU YEJIOBEKA.

IapcrBo I'pudsl.

OTtnuuurenbHble 0co0eHHOCTH rpuboB. MHOroo6pasue rpudoB. Posb rpuOoB B ipupoje, KU3HU
yesioBeKka. [ puObI-nmapa3utsl.

buonornueckne Hayku. HaydHple MeTOIbI HM3y4YeHHUs, NpUMEHsEMble B OWOJIOTHMH: HAOIIOJIEHHE,
OINKMCAHUE, IKCIIEPUMEHT.

7Ku3HenesiTeJIbHOCTh )KMBBIX Opranu3mos (13 1)

CBolicTBa )KUBBIX OPTaHU3ZMOB (CHPYKMYPUPOBAHHOCb, YEIOCMHOCMb, OOMEH BEIECTB,
JBIDKEHUE, PA3MHOXKECHHUE, Pa3BUTHE, Pa3IPAXHUMOCTh, IPUCIOCOOICHHOCTD, HACIEOCTNEEHHOCMb U
U3MEHYUBOCMY) UX TIPOSIBIICHUE Y PACTEHUM, )KUBOTHBIX, TPHOOB U OaKTepuil.

[Iporeccol xKU3HENEATENHHOCTH pacTeHuil. OOMEH BEIEeCTB U MPEBpAICHUE YHEPTUU: IOYBEHHOE
MUTaHUE U BO3AYIIHOE MUTaHUe ((POTOCUHTE3), IbIXaHUE, YAATEHUE KOHEUHBIX TPOAYKTOB OOMEHa
BelleCcTB. TpaHcopT BewecTB. Jeuocenus. PocT, pa3BUTHE U pa3MHOKeHUE pacTeHuil. [lonosoe
pa3MHOKEHHUe pacTeHull. Oniodomeopenue y 4yeemxosvix pacmernuti. BereraTuBHOE pa3MHOKEHUE
pacTeHuM.

OOMeH BeleCcTB U MPEeBpaIlleHus] JHEPTHH — MPU3HAK JKUBBIX OPraHU3MOB. [lumanue,
ovixanue, MpaHCcnopm eewjecma, yoaieHue npooyKmos 00MeHa, KOOPOUHAYUsL U pe2yasayust QyHKYull,
ogudicenue 1 onopa y pacmenuil u xcusomusix. POCT U pa3BuTre opranu3mMoB. PasMHoxeHmHe.
becnonoe u monoBoe pazmHokeHue. [1onoBeie kiaeTku. OTUI0I0TBOpEHHE.

Cpenpl xu3nu. (8 u.)
Cpena oburanus. @akTopsl cpeabl ooutanus. Mecra oouranus. [IpucrnocobaeHust opraHu3MoB K
JKU3HU B HA3eMHO-BO3/1YIIHOM cpeze. [IprcnocoOnaeHust opraHu3MoB K )KU3HU B BOJHOM cpejie.
[TpucnocoOeHns OpraHu3MoB K KU3HH B MOUBEHHOM cpejie. [Ipucnocobienust opraHu3MoB K )KU3HU
B OPraHU3MEHHOU Cpee.
OKocHCTEMHAs OpraHU3alMsl )KUBOM NPUPOABI. DKOCUCTEMA, €€ OCHOBHBIE KOMIIOHEHTHI. CTpyKTYypa
sKocucTeMsl. [InmeBsle cBs3M B d3kocucTeMe. B3anMoaelicTBHE MONMYJIALMM pa3HbIX BUJIOB B
skocucteme. EctecTBeHHas skocucteMa (0HOTreo1eHo3).

3HaueHue oxXpaHbl Onocdepsl sl coXpaHeHUs KU3HHU Ha 3emiie. buonoruueckoe
pasHooOpa3ue Kak OCHOBa ycToitunBocTu 6uocheprl. CoBpeMeHHbIE SKOJIOTHYECKHE MPOOIEeMBbI, UX
BJIMSTHUE Ha COOCTBEHHYIO JKU3Hb U KU3Hb OKpYXKaromux jojei. [locaencTBus nesTenbHOCTH

YCJIO0BCKA B OKOCUCTEMAX.

Hroro: 35 yacos

Coaep:xanue y4eGHOro npeaMeTa mno | Conep:xkanue y4eGHOro npeaMeTa mno |




NPUMEPHOI IporpamMmme

aBTOPCKOM NporpamMmme

Buosorussi - Hayka o0 KHBBIX

opranusmax. (5 4.)

CaoiicTBa JKUBBIX OpraHu3MOB
(cmpyxkmypuposannocme, YenocmHocms,
OOMEH BENIECTB, JBM)XCHHUE, Pa3MHOXKECHHE,
pa3BUTHE, pa3IpakuMOCTh,
MPHUCIIOCOOTICHHOCTD, HACIe0CMBEHHOCMb U

U3MEHYUB8OCMb) WX TPOSIBICHHE Y pacTEHUIA,
KUBOTHBIX, TpHOOB U OakTepuii. OcobeHHOCTH
XUMHUYECKOTO cocTaBa OpraHU3MOB:
HEOPraHWYECKUE W OPraHMYECKHUE BELIECTBA,
UX pOJIb B OpraHU3Me.

KneroyHoe crpoeHne OpraHu3sMoB.

Kiierka—ocHoBa CTPOEHHUS
WKU3HEIEATEIbHOCTH Opranu3MoB. CTpoeHue
U JKU3HEAEATENbHOCTh KJIETKU. bakTepuanbHas
kierka. JKuBoTHas kierka. PacturenbHas
kietka. ['pubHas knetka. Tkanu opeanuzmos.

Bsenenue. Tema 1. Oo0mas
XapPaKTEePUCTHKA )KUBbIX OPraHU3MoOB (5 1)
OcCHOBHBIE CBOMCTBA JHUBBIX OpPIaHU3MOB:
oOMeH BeUleCTB M DJHEpPruM, MUTAHUE,
JBbIXaHUE, BBIJCIEHUE, pOCT U pa3BUTHE,
pa3ipaxuMoOCThb, IBUKEHHUE, PA3MHOXKEHUE.
CopnepxaHue XHMUYECKUX JJEMEHTOB B
Kietke. Bopma, napyrue  HeopraHuyeckue
BEUIECTBA, UX POJb B JKU3HEIEATEIBHOCTH
kieTkd. OpraHudeckue BellecTBa: OeNKH,
JKUPBI. YTJIEBO/Ibl, HYKJIEUHOBBIE KUCIOTBI, UX
pOJIb B KJIETKE.

YBenuuurtenabHble TPUOOpPB.  MUKPOCKOMBI:
CBETOBOM M dnekTpoHHbll. Knetka —
aJIEMEHTapHas eauHula kuBoro. CTpoeHue u
GyHKIUY s71pa, IUTOIUIa3Mbl U €€ OPTaHOUIOB.
Xpomocombl.  be3bsnepHble U sJEpHbIE
KJIETKHU. Paznuuus B CTPOCHUM paCTUTEIBHON U
J)KUBOTHOM KJIETOK.

[lonsitue «TKaHp». KieTouHble 31€MEHTHI U
MEXKJIETOYHOE BEIIECTBO. THIIBI TKaHEW
pacTeHuii, HX MHOroobOpasue, 3Hau€HUE,
OCOOEHHOCTH  CTpoeHMsl.  Tumbl — TKaHeH
JKUBOTHBIX OpPraHW3MOB, HX CTPOEHUE U
¢yuknuu. Ilonstue  «opran». Cucremsl
opraHoB. OCHOBHBIE = CHUCTEMBl  OPI'aHOB
JKUBOTHOIO opraHu3Ma. CUCTEMbl HaJA3E€MHBIX
Y MIO/I3€MHBIX OPTaHOB PaCTEHUM.

JleMoHcTpanus

Crpoenue KIIETKU. YBenuunuTenbHbIe
npuOopel. TKaHU PACTUTENBHBIX M YKUBOTHBIX
OpraHU3MOB.

JlabopaTopHble M NpaKkTHYeCKHEe PA0OThI
[Ipu3Haky KUBBIX OPraHU3MOB

XUMHUYECKUI COCTaB PaCTUTENIBHBIX
OpraHU3MOB.

CtpoeHue pacTUTEIbHON KIIETKH.

W3ydyeHne  pacTUTENBHBIX  TKaHEW  Ha

MIOTIEPEYHOM CPE3€ JTUCTA KaMEIINU.
TKaHM )KUBOTHBIX OPTAaHU3MOB.
YeueBuuku — 00pa3oBaHus HOKPOBHOM TKAHHU.

Mmnoroo06pasue opranusmos. (9 4.)
Knaccudukanus opranusmos. [IpuHIumsI
kiaccupukanui. OQHOKIETOYHBIE U
MHOTOKJIETOYHbIE OpraHu3Mbl. OCHOBHBIE
LIapCTBA KUBOU MPUPOIBI.

Hapcreo bakrepuu.

bakrepun, ux crpoenue u
KU3HeAesITeNbHOCTh. Ponb GakTepuii B
IIPUPOJIE, )KU3HU UEIIOBEKA.

apcrBo Pacrenus.

BereratuBHBIE U TEHEPATUBHBIE OPTAHBI.
KuzneHnble popMbl pacTEHUH.

Tema 2. MHoroo0pasue ’KuBbIX OPraHU3MOB

(G )]

Cucremaruka JKUBBIX OpraHU3MOB.
CucreMaTuku — Hayka O MHOT0ooOpasuu H
Kknaccupukanuu  opraHu3moB.  OCHOBHBIE
CIUHHUIIBI CHCTEMaTHUKH pacTeHui u
KUBOTHBIX.  [lapcTBa  KMBOW  NPUPOJBI:
baktepun, Pacrenus, XKuotasie, ['puOsL.

Oco0OeHHOCTH CTPOEHUS KIJIETOK, CIOCOObI
NUTAaHUA W Jpyrue NpPU3HAK{, OTINYAIOIINe
MpeJICTaBUTENeH Pa3HBIX IAPCTB.

bakTepuu: CTPOCHHE, pa3MHOXCHHE,




IlapcTrBo ’KuBoTHbIE.

O0111€e3HaKOMCTBO C )KUBOTHBIMU. JKMBOTHBIE
TKaHU, OPraHbl U CUCTEMbI OPTaHOB
AKUBOTHBIX. Op2aHu3zm JHcuU80mMHO20 Kax
buocucmema. Muoroobpaszue u
KJIacCU(UKaLUs KUBOTHBIX. 3HAYCHHE
’KUBOTHBIX B MPUPOJIE U KU3HU YEITOBEKA.
HapcrBo I'pudsI.

OTnuuuTenbHbIe 0COOEHHOCTH TPUOOB.
Mmuoroo6pa3ue rpu6oB. Posb rpuboB B
pHUPOJIC, )KU3HH YelioBeKa. [ puObI-nIapa3uThI.
buonornueckue Hayku. Haydnbie MmeToabl
U3YYEHUS, TPUMEHSIEMbIE B OUOJIOTHH:

Ha6JIIOI[eHI/IC, OIMMCAHUC, SKCIICPUMCHT .

MHOrooOpasue  (Gop™,  pacmpocTpaHEHHE,
MUTaHUe, poJib OAKTEpUil B MPHUPOJAE U KU3HU
yernoBeKka.  [HUJIOCTHBIE,  KIyOEGHBKOBBIEC,
MOJIOYHOKHCIIBIC OakTepu, OakTepuun
rauenus. bone3nerBopHbie OaKTepUU.
Pacrenus: CIIOPOBBIE u CEMEHHBIE.
Pacnpoctpanenue pacTeHui. Opraunbl
pacTeHuil. 3HaYeHUE PacTCHHl B MpUPOAEC U
JKU3HU YEJIOBEKa.

JKuBoTHbIE: MpOCTEUIINE ,
KHILIEYHOIIOJIOCTHBIE, YEpPBU, UIEHUCTOHOTHE,
pBIOBI,  36MHOBOJHBIC, IPECMbIKAOIINECS,
MITULIBI, MJIEKOIUTAIOLIHUE. 3HaueHue
’KUBOTHBIX B IPUPOJIE U KU3HU YEIOBEKA.
['pubbl.  CrpoeHHe NUISHIOYHBIX T'PUOOB.
[Tapasutnueckue rpudbl. 3HaueHUEe IpubOB B
IIPUPOJIE U )KU3HU YEJIOBEKA.

buonoruss — Hayka O JKHMBBIX OpraHH3Max.
buonornueckne Hayku. MeTonpl H3ydeHHUs
MIPUPOJIBI.

JleMoHcTpanus

[IpencraBuTenu  pa3HbIX  I[APCTB  KUBOM
HPUPOJIBL.

JlaGopaTopHble U NpaKkTH4YecKne padoThl
Ornpenenenue CHUCTEMAaTUYECKON
MPUHAJISKHOCTH BUAOB pacTeHHil k Ooiee
KPYIHBIM TpYIIIaM — pPOJAaM, CEMEHCTBAM,
KJIaccaM.

Ornpenenenue CHUCTEMAaTUYECKON

HNPUHAICKHOCTH TIPEJICTABUTENE >KUBOTHOTO
MUpa K Oojiee KPYIMHBIM CHCTEMATHYECKHM
rpyImnam — pojiam, 0TpajiaM, Kjiaccam, THIIaM.
CrpoeHue OaxkTepun Ha MpPUMEpPE CEHHOU
HaJIOYKH.

PazHooOpa3ne KOpHEBBIX CHCTEM I[BETKOBBIX
pacTeHUi.

OcoOeHHOCTH  CTpOEHUS
CIIOPOBBIX PAaCTEHUH.
CrpoeHue 1BeTKa.
Kny6eHb — BUIOM3MEHEHHBIH 1ooer.

BHemHee cTpoeHHME H KH3HEICSATEIHHOCTD
AKBapUYMHBIX PBIOOK.

BHemrnee cTpoeHue nmayka B CpaBHEHUH C
BHEIIIHUM CTPOEHHEM paKa.

IOBETKOBBIX n

KusHenessTeJbHOCTD JKHBBIX
opranu3moB (13 4)

CBolicTBa )KMBBIX OPraHU3MOB
(cmpyxmypuposannocms, yerocmuocms,
0OMEH BElIeCTB, IBIKEHHE, PA3MHOKEHHE,
pa3BUTHE, PA3IPAXKUMOCTb,
MPUCTIOCOOTIEHHOCTD, HACIe0CMEEHHOCHb U
U3MEeH4U80CMyb) UX TPOSIBIICHUE Y PAaCTEHU,
YKUBOTHBIX, TPUOOB U OaKTEpHiA.
[Tporeccel xKU3HENEATETLHOCTH PACTEHUH.
OOMeH BellecTB U MpeBpallleHUue SHEPTUHU:

Tema 3. OcHOBHBbIC KU3HEHHbIC (PYHKLIHMHU
opranu3moB (13 4)

OcoOenHoctu MUTaHUS pacTeHuH.
ABToTpo(hHOE nMuTaHue. Bo3nymrHoe nutaHue
pactenuit —  ¢otocunre3.  [louBeHHoe
nuTaHue pacteHuil. OCOOEHHOCTHM NHUTAHUS
KUBOTHBIX. I'ereporpoduoe MUTaHUE.
PacTuTenbHOSAAHBIE M XUILHBIE JKUBOTHBIE.
IInmeBapenne kak
CJIOKHBIM  ITpoOLECC,
MUIEBAPUTEIBHON

MPOUCXOASAIIMNA B
CHUCTEME. OCHOBHBIE




MOYBCHHOC NUTAHUC U BO3AYIIHOC ITUTAHUC
(dboTocunTe3), MBIXaHKE, yIaTIEHNE KOHEUHBIX
POAYKTOB 0OMeHa BemiecTB. TpaHcrnopT
BEILIECTB. /{6uowcenus. PocT, pa3BuTtue u
pa3MHOKeHue pacteHul. [lomoBoe
pa3MHOXKeHUe pacTeHuit. Oniooomeopenue y
yeemkosvix pacmenutl. BereraTuBHOE
pa3MHOKEHUE pacTEeHUI.

OOMeH BelecTB U MpeBpalleHus: JHEPTHUH —
MPU3HAK )KUBBIX OPraHu3MoB. [lumanue,
OvlXaHue, Mpancnopm eeujecms, yoaienue
nPOOYKMo8 00MeHa, KOOPOUHAYUS U peSyaAYUs
@yHKYUll, d8udICeHUe U ONOPaA Yy pACMeHUll U
arcueomuwix. POCT U pa3BUTHE OPraHU3MOB.
Pazmuoxenue. becrnosioe u moiaoBoe
pasmHoxkeHue. [10J10BbIE KIETKH.
Omo10TBOpEHHUE.

OTJIEIBI MUIIEBAPUTEIILHON CHUCTEMBI.
[TumeBapuTenbHbIE HKeIe3bl.
[TumeBapuTenpHbIe (HEPMEHTHI U UX 3HAUCHUE.
[Tapa3uTsl B paCTUTENBHOM M )KUBOTHOM MUDE.

3nauenue npixanus. Poib  kuciaopoma B
nporecce pacierieHus OpraHUYECKUX
BEIIECTB U OCBOOOXKICHHS dHEpruid. [Ipixanue
pactrenuii. Poib yCcThbUII W 4YEYEBHUYEK B
JbIXaHUU pacTeHHil. JIpIxaHUWE KUBOTHBIX.
Opranbl JbIXaHUS >KUBOTHBIX OpPraHU3MOB.
Jpixanue TpaxeitHoe, xabepHOe, JIeTOYHOE,
KOXHOE.

TpancnopT BeUIECTB B OpraHusMe, €ero
3HaueHue. I[lepenBukeHue  BeUIECTB B
pacreHnn. OCOOCHHOCTH CTPOEHHSI OpPraHOB
pacTeHui, o0ecreunBaroIuX nporecc
nepeHoca BeiecTB. CocyInuCTO-BOJIOKHUCTHIE
nyuku. JlpeBecuna, 1y6. OcoOeHHOCTH
MepeHoca BEIIECTB B OpraHu3Max >KHBOTHBIX.
KpoBeHocnass cucrema, ee CTpOeHHE H
¢bynkuun. KpoBeHocHast cuctema He3aMKHYTast
u 3aMKHYTasl. I'emonumda. KpoBb.
KpoBeHocHBIE cOCyIbl U CEpALIE.

Ponb BBIJICTICHUS B nporecce
JKU3HEACITEIIBHOCTA OpraHu3MoB. BriBeneHune
U3 OpraHu3Ma HeHY)KHBIX U BPEIHBIX BEIIECTB.
Boinenenne y OAHOKJIETOYHBIX OpPraHU3MOB:
POJIb COKpATUTENbHBIX Bakyosiel. Boiaenenue
y )KUBOTHBIX: MEpIIaTEIbHBIC KICTKH ILIOCKUX
4yepBel, MaJbIUTHEBBl COCYIbl HACEKOMBIX,
MOYKH TTO3BOHOYHBIX JKUBOTHBIX. BbInencHue
y  pactrenuid u  TpuboB.  Kierounsie
BMectmmmma. Jlucroman. OOMeH BeleCTB H
npeoOpa3oBaHue YHEPTHH.

OOMmeH BellecTB U MpeoOpazoBaHuE dHEPTUU

y pacTeHHIA. Ob6men BEIIECTB U
npeoOpa3oBaHWEe dSHEPTUU y TpHOOB U
JKUBOTHBIX. XOJIOTHOKPOBHBIE u
TCIIJIOKPOBHBIC JKUBOTHBIC.

3HaueHUE OMOPHBIX CHUCTEM B JKU3HH

opraau3MoB. OTOpHBIE CHCTEMBI PACTCHHIA:
MexaHuueckue TKaHUu. OIOpHBIE CHUCTEMBI
KUBOTHBIX M3BECTKOBAS o0oJi0uKa
npocteiimux  (hopamunudep), HaPYKHBIHA
ckener  0ecro3BOHOYHBIX (M3BECTKOBBIE
PaKOBUHBI MOJIJTIOCKOB,

XUTHHOBBIHN IIOKpOB t-IJ'IeHI/ICTOHOl"I/IX).
BHyTpeHHU CKeNeT MO3BOHOYHBIX KUBOTHBIX:
XpdameBad U KOCTHas TKaHH. ITo3BoHOYHUK —
OTIOpa U 3all[UTa BCEr0 OpraHu3Ma.

JIBrkeHrne Kak BakKHEHIass OCOOEHHOCTH
JKUBBIX OPraHU3MOB. 3HAYCHHE JIBUTaTEIIbLHOMN
AKTUBHOCTH. MeXaHU3MbI, 00eCTeUHBAOIIHe
JIBUKEHHE >KUBBIX OpPTaHM3MOB. JIBIKeHUE
6aKTepI/II\/'I U OJHOKJICTOYHBIX OpPraHHU3MOB!:




KTYTUKH, PECHUYKH, JIO)KHOHOXKKH. J[BHKeHune
MHOTOKJICTOYHBIX  JKMBOTHBIX:  IIJIaBaHHUE,
PEaKTUBHBIM  CIOCOO  ABIDKEHHS,  TOJET
(kppUTBsI), Xx0mp0a, TIPBDKKH, Oer (HOTH).
JIBU>KEHHE y paCTEHHU.

buonoruueckoe 3HaueHHUE Pa3MHOXKEHUS.
Bunbl pazmHOXKeHus. becrionoe pa3MHOKEHHE

JKUBOTHBIX (nenenue MPOCTEUIINX,
novkoBaHue Tuapkl). becnonoe pasmHoxeHHEe
pacTeHui. ITonoBoe Pa3MHOXKEHUE
OpraHU3MOB. OcobenHoctu I10JIOBOTO
Pa3MHOKEHUS KUBOTHBIX. Oprassl
pPa3MHOXKEHUS. [TomoBbie KJIETKH:
CIIEpMaTO30M1bl u SIMIEKIIETKH.
OmnonorBopenue. [losoBoe  pa3MHOXKEHME
pacTeHui. OnblieHue. Cnepmuu u

AMUEKIETKA.  [[BOWHOE  OIIOAOTBOPEHUE.
O06pa3oBaHue TIOJ0B U CEMSH.

Poct u pa3BuTHe KUBBIX OPraHU3MOB —
Ba)KHBIE IPU3HAKH KU3HU. PocT U pazButue
pactenuit. Posb 00pa3oBaTeIbHOM TKaHU.
[TpumunsiBanue. [Ipopoctku. Poct u
pa3BUTHE )XUBOTHBIX. [IpsimMoe u Hempsimoe
pa3BUTHE.

Opranusm kak eauHoe 1esnoe. Pacrenne —
LIEJIOCTHBIN opranu3M. JKuBoTHOE —
LEJIOCTHBINA OpraHu3M. B3auMocCBs3b KIETOK,
TKaHE! U OpraHOB B OpraHU3Me.
JKu3HenesaTenpHOCTh OpraHu3Ma 1 €€ CBSI3b C
OKPYXKAIOILEH CPEeIOu.

JdemMoHcTpanus

N3o0pakeHust opraHOB pacTEHUM U CUCTEM
OpraHoB XKUBOTHBIX. CKeJeThbl
MJIEKOMTUTAIOIMINX. PaKOBHUHBI MOJUTIOCKOB.
Konnekunn HaceKOMBbIX.

JlabopaTopHble M NpaKkTHYeCKHEe PA0OThI
IIuTanue KOMHATHBIX PACTEHUH.

N3yuenune ponau BO3Iyxa B MpOpPaCcTaHUH
CEMSIH.

YEYEBUYKU U UX POJIb B JABIXaHUU PACTCHHI.
[lepeaBuxeHue BOAbBI 1 MUHEPAIbHBIX
BEIIIECTB IO CTEOITIO.

[lepeaBuxeHue pacTBOPOB OPraHUYECKUX
BEIIIECTB IO CTEOITIO.

N3meHeHune okpacku U OTIIOKEHUE COJIeH B
OCEHHUX JIUCTHSIX.

JlpixaHue ceMsH KakK JI0Ka3aTeIbCTBO OOMeHa
BEIIECTB.

[lepeaBuxeHue A0KIAEBOTO YEPBSI.
BereratnBHOE pa3zMHOXEHHE PACTCHHIA.
HckyccTBEHHOE ONBUIEHUE CEHITOINU
(y3ambapckoii puankn).

O06pa3zoBaHue 1 POCT KOPHEH.

IKCKYpCHH




OKCKypcus B KpaeBeAUECKUI My3€eil.

Cpenpl :ku3nm. (8 4.)

Cpena oburanusi. @akTopsl cpesibl OOUTaAHHUS.
Mecta obutanus. [Ipucrnocobnenus
OpPTraHU3MOB K JKU3HU B HA3€MHO-BO3AYIIHOM
cpene. [Ipucnocobnenuss opraHu3MoB K JKU3HU
B BOJIHOU cpee. [Ipucmocobnenms
OpPraHU3MOB K >KM3HH B IOYBEHHOU Cpejie.
[TpucniocoOneHust OpraHu3MoB K XKU3HU B
OpraHU3MEHHOU cpefe.

DKocHCTEeMHas OpraHU3aLus )KUBOH IPHPO/IBL.
DKocucrema, ee OCHOBHbIE KOMITIOHEHTHI.
CrpykTypa sKocucTeMbl. [IuieBbie CBsI3U B
aKocucTeMe. BzanmopaencTeue nonysisiun
pa3HBIX BUJOB B 3KocucTeMe. EcrecTBenHas
sKocHucTeMa (OMOreoIeHO3).

3HaueHue oxpaHbl Onocdepsl JIsi COXpaHEHUS
KU3HU Ha 3emuie. buonoruueckoe
pa3HooOpa3ue Kak OCHOBA YCTOHYHBOCTH
ounochepsl. CoBpeMEHHBIE SKOJIOTHYECKHE
po0JIEMBI, UX BIHUSIHHUE HA COOCTBEHHYIO
YKU3HD U )KU3Hb OKPY>KAIOIIUX JIOJEH.
[TocnencTBust AeSITEILHOCTH YETIOBEKA B

3KOCHCTCMaAX.

Tema 4. Opranusmbl 4 OKpYKaIIasi cpeaa
8 )

Cpena obutaHus. DKOJIOTHYECKUE
daxTopsl. Biusnue abnotuueckux HakTopos
— (paxTOpPOB HEKUBOI IPUPOIBI
(Temneparypsl, BIaXKHOCTH, CBETA U JIp.) HA
JKUBbIE OpraHu3Mbl. bruotuyeckue GpakTopsl.
B3auMocBs3u kUBbIX Opranu3mMoB. Cpeabl
oOuTaHus: HA3eMHO-BO3/1YyIIIHAs, BOJIHAS,
MOYBEHHAs, OpraHU3MEHHasl.

[IpuponHoe coobrecTBO. DKOCHCTEMA.
CrtpyKTypa U CBA3HM B IPUPOJHOM COOOIIECTBE.
Tunsl IpUPOIHBIX COOOIECTB: JIeC, Taiira, Jyr,
cTenb, 00J10TO. Y CTOMYMBOE TPUPOTHOE
€000111eCTBO. DKOCHCTEMA U €€ CTPYKTYpa.
SpycHocTs pacnipeneneHus oouTarenei
sKocucTeMbl. CMeHa MPUPOTHBIX COOOIIECTB.
EcTecTBeHHbBIE M UICKYCCTBEHHBIC TPUYMHBI
CMEHBI TPUPOIHBIX COOOIIECTB.

3Ha4YeHME KUBBIX OPTaHU3MOB B MIPUPOJIE.
YenoBek M JKUBbIE OPraHu3Mbl. B3anMocBs3b
JOJIeN U JPYTHUX KUBBIX cymiecTB. OxpaHa
JKUBBIX OPTraHU3MOB U MPUPOJIHBIX COOOIIECTB.
Kpachsbie kauru. Oco6o oxpaHsiemble
TEPPUTOPHUU: 3aMIOBEAHUKH, 3aKA3HUKH,
HallMOHAIBHBIC MMAPKHU, OOTAHUYECKHUE CaJIbl.
JdeMoHcTpanus
Konnexkuuy, umumocTpupyronye B3auMOCBS3U
JKUBBIX OPraHU3MOB. Mo 3KOJIOTrHYECKUX
CHUCTEM. Harnsanueie nocoous,
WJUTFOCTPUPYIOLIUE Pa3HbI€ THUIIBI MPUPOJIHBIX
coobmectB.  M300pakeHuss  pacTeHHM U
JKUBOTHBIX, 3aHECEHHBIX B KpacHyto KHUTY

TemaTnuyeckoe IJIAHMPOBAHME ¢ YKA3aHHEM KOJUYECTBA YaCOB, OTBOAMMbIX HA
OCBOEHHE KAaKI0H TeMbI

Ne Hara
ypoKa o F— HaumenoBaHue pa3eioB, TeM OTAeIbHBIX KosnuecTBo
YPOKOB 4acoB
MJIaHY €CKH
Beenenue. Tema 1. O01mas XapakTepuCTHKA sKMBbIX
OpraHusMosB (5 )
1 A-04.09 OcHoOBHBIE CBOMCTBa XMBBIX Oopranu3moB. [Ip/p 1
b-04.09 Nel. ITpu3Haku KUBBIX OPraHU3MOB
2 A-11.09 BemectBa knerok. JI/p Nel. Xummuueckui 1
b-11.09 COCTAB PACTHUTEIbHBIX OPraHU3MOB
3 A-18.09 YBenuuureabHbIe npuOOpBHI. 1
b-18.09 KieTka — snemeHTapHast euHuIa sxuBoro. JI/p




Ne2. CtpoeHHe pacTUTEJbHOM KICTKH

4 A-25.09 [Tonsitue «txanby. JI/p Ne3. U3ydyenune TkaHei. 1
b-25.09 IloHsiTHE «Oprany
5 A-02.10 Oooowarowmuit  ypoxk no meme «Qowan 1
b-02.10 XapaKkmepucmuKa Hcuevlx Op2anu3mos)
Tema 2. MHoroo0pa3ue >kuBbIX OPraHu3mMoB (9 4)
6 A-09.10 Cucremaruka KHBBIX OpTraHU3MOB. 1
b-09.10 [Ip/p Ne2. Omnpenenenue cUCTEMaTHYECKON
NPUHAAISKHOCTH BUAOB pAacTeHHW K Ooiee
KPYIIHBIM TpymmaM — pojaM, CeMeHCTBaM,
KJ1accam
7 A-16.10 OCHOBHBIE ITapPCTBA JKUBOU IMPUPOIBI 1
b-16.10
8 A-23.10 baktepun. JI/p Ne4. Ctpoenue OakTepuii Ha 1
b-23.10 npuMepe CEHHOM NMAJI0YKHU
9 A-30.10 Pacrenus. JI/p NeS. PaznooOpa3ue KOpHeBBIX 1
b-30.10 CHCTEeM LBETKOBBIX PACTEHHIl.
10 A-13.11 [Ip/p Ne3. OcoGeHHOCTH CTPOSHUS IIBETKOBBIX 1
b-13.11 U CIIOPOBBIX PACTEHHM
JI/p Ne6. KinyOeHb — BUIOM3MEHEHHbIH moder
11 A-20.11 KupotHeie. JI/p Ne/. BHemnee crTpoeHue 1
b-20.11 NayKka B CPABHEHMHU C BHEIIHUM CTPOEHUEM
paka
12 A-27.11 ['pubsI 1
b-27.11
13 A-04.12 buonorust — Hayka 0 XKHUBBIX Opranusmax 1
b-04.12
14 A-11.12 O6o0matomuii ypok mno teme «MHOroo6pasue 1
b-11.12 JKUBBIX OPraHU3MOBY
Tema 3. OcHoBHBIE KU3HeHHbIe pyHKIMU opranu3mos (13 4)
15 A-18.12 OcobenHoctu MATaHUS pacTeHui. 1
b-18.12 [Tp/p Ned. IlutaHue KOMHATHBIX PACTeHUH
16 A-25.12 Oco0EHHOCTH MMUTAHUS JKUBOTHBIX 1
b-25.12
17 A-15.01 JlpixaHue >KMBBIX opraHm3moB. [Ip/p Ne 5. 1
b-15.01 M3ydeHue poiu Bo3/1yXa B IPOPACTaHUU CEMSIH
18 A-22.01 TpancropT BemecTB B OpraHu3Me, €ro 1
b-22.01 3HaveHue. [Ip/p Ne6. IlepenBuxkeHue BemecTB
1o cTedIIo
19 A-29.01 Ponb BBIJICJICHUS B npoiiecce 1
b-29.01 KU3HENICITSIbHOCTH OPTraHU3MOB
20 A-05.02 OOMeH BelecTB M MpeoOpa3oBaHUE SHEPTHUU. 1
Bb-05.02 [Tp/p Ne7. Jlpixanue ceMsiH Kak JJOKa3aTeJIbCTBO
oOMeHa BeIIeCTB
21 A-12.02 3HaueHUE  ONOpPHBIX CHUCTEM B  IKHU3HU 1
b-12.02 OpraHU3MOB
22 A-19.02 JIBmxkeHne Kak BakHEHIas OCOOCHHOCTH 1
b-19.02 *UBBIX opranu3moB. [1p/p Ne 8. [lepensmxenue
JIOXJIEBOTO YepBs
23 A-26.02 buonoruueckoe  3HAYeHUE  Pa3MHOXKEHUS. 1
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b-26.02

becrnonoe u pazmHoxkeHue opranuzmoB.  [Ip/p
Neo 9. BereratuBHO€ pa3sMHOKEHHUE PACTEHUH

24 A-05.03 buonoruueckoe  3HaY€HHE  Pa3MHOMKEHUS. 1
b-05.03 ITomoBoe pa3MHOKEHUE OPTraHU3MOB

25 A-12.03 Poct u pa3BuTHE KHUBBIX OPraHU3MOB — 1
b-12.03 BakHble Tipu3Haku oku3HU. [Ip/p Ne 10.

O06pa3zoBaHue M pOCT KOpHEH

26 A-19.03 OpranusMm Kak eMHOE LIeJI0e 1
b-19.03

27 A-02.04 O6o6marmuii  ypok mo Teme «OCHOBHBIE 1
b-02.04 JKU3HEHHBIC (DYHKITMU OPTraHU3MOBY

Tema 4. Opranu3mbl 4 OKpy:kaiomas cpeaa (8 v)

28 A-09.04 Cpena oburanus 1
b-09.04

29 A-16.04 [Ipupoanoe coobiiecTBo 1
b-16.04

30 A-23.04 CMeHa IPUPOTHBIX COOOIIECTB 1
b-23.04

31 A-30.04 3HaueHUE JKHUBBIX OPraHU3MOB B IPHUPOJE U 1
b-30.04 JKU3HU YeJIOBEeKa

32 A-07.05 YenoBeK ¥ )KUBBIC OPTraHU3MbI 1
b-07.05

33 A-14.05 OxpaHa J>KHBBIX OpPraHU3MOB U HIPHUPOIAHBIX 1
b-14.05 co00111eCTB

34 A-21.05 O6o0mammud  ypok IO OCHOBHBIM TeMam 1
b-21.05 Kypca «buosorus. 6 kiaccy

35 A-28.05 IIpomexyTouHasi aTTeCTALMSA 1
b-28.05
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