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1 IIOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma o6meoOpa3oBarenbHOl y4eOHOH AUCUUIUTNHBI «buonorusy mnpegHasHaueHa st
U3ydeHusT OuWoNorMM B NPO(EeCCHOHAIBHBIX  00pa30BaTENbHBIX OpPraHU3alMAX, PEaTU3YIOMINX
00pa30BaTeNbHYI0 TPOrpaMMy CpeAHero oOmero oOpa3oBaHHS B TIpEeNiax OCBOCHHS OCHOBHOHN
npodeccuonanbHON o6pazoBarensHO mporpammel CITO (OITOIT CIIO) ma 6a3e OCHOBHOTO OOIIETO
00pa3oBaHus IPU MOATOTOBKE CIIELUATUCTOB CPESAHETO 3BEHA.

IIporpamMma paspaborana Ha ocHoBe Tpeboanuii ®I'OC cpemHero o0IIero 00pa3oBaHUS,
MPEOBSIBIIEMBIX K CTPYKTYpe, COMNEpKAaHUIO M pe3ylnbTraTaM OCBOSHHS Y4YeOHOW JUCIHMILIMHBI
«buonorus», B coorBercTBuM ¢ KoHuenmmed mnpernogaBaHusi oO0me0Opa3oBaTeIbHBIX AWCLUIUIMH C
yu€ToM Mpo¢eCCHOHANBHON HANMpaBIEHHOCTH MPOrpaMM CPEAHEro NMpoecCHOHAIBLHOTO oOpa3oBaHHMI,
peanuszyeMbIx Ha 0a3ze OCHOBHOTO oOmiero oOpasoBanus, (pacmopsbkeHne MuHnpocsemnieHuss PO ot
30.04.2021 Ne P-98), ¢ yuerom TpeOoBaHUil QeaepanbHBIX TOCYIaPCTBEHHBIX 00pa30BaTENbHBIX
CTaHJApTOB IO MOJIY4aeMOH CHENHATbHOCTU CPEJHEro MpoeCCHOHAILHOTO 00pa30BaHUs, NPUMEPHOI
mporpamMmbl - 001Ie00pa3oBaTeIbHON  yYIeOHONW MUCIMIUIAHBI «bronorusy (IpUMEpPHON MPOTpaMMBI
00111e00pazoBaTeIbHON yueOHOM muciuruinabl «buonorus» (aBropel: A.I. Pe3aHoB, 3aM. 3aB. kadenpoi
no HayyHOH pabore MOCKOBCKOTO TOCYIapCTBEHHOTO MENAarorHyecKoro yHUBEPCUTETA, JOKTOP
Omonmornuecknx  Hayk, mnpodeccop; E.A. PesanoBa, mpenomaBarenh OWOJIOTMM  BBICIICH
kBaymmdukarmonHon kareropun ['BOY «['mmuazus 1527»; E.O.DaneeBa, moreHT kKadenpsl Gpu3mndeckoi
reorpapuu W TEO3KOJOTMM  reorpaduueckoro  ¢axymprera MOCKOBCKOTO — TOCYIapCTBEHHOTO
MEearoTHYECKOr0 YHUBEPCHTETa, KaHAUAAT OWOJOTMYEeCKHX HayK, AOLEHT) I HpodecCHOHANBbHBIX
obpazoBarenbHBIX opranu3aiuii (pexkomennoBano PI'AY «DOHPOy», mporokon ot 21.07.2015t. Ne 3,
peTUCTpaloHHbIH HoMep peueHszuu 372 ot 23 wmrons 2015T) ¢ ydeToM NpUMEpHOH OCHOBHOMU
o0pa3oBaTeNbHON MpOrpaMMbl CpeaHero odmero obpasoBaHus, ONOOPEHHON pelieHHeM (eaeparbHOro
y4eOHO-METOINIECKOro 00beIMHEHHS 110 00IIeMy 00pa3oBaHuI0 (MpoTokoi oT 28 uroHs 2016 1. Ne 2/16-
3) W YTOYHCHHH, OMOOPEHHBIX HAyYHO-METOAMIECKHUM coBeToM IlenTpa mpodeccruoHamsHOro
oOpazoBanus u cucteM kBanupuxkanuii PI'AY «DHUPOy», npotokon Ne3 ot 25 mas 2017 .

Coaep:xkanne nporpamMmmbl «BbHOT0OrUs» HANPABJIEHO HA JOCTHKEHHE CJETYIOIIUX LeJIei:

1) momyuenue ¢GyHIaMEHTANBHBIX 3HAHUU 0 Omosormyeckux cuctemax (Knerka, Opranmsm,
Iomymsammst, Bun, DxocucTemMa); HCTOPHH Pa3BUTHS COBPEMEHHBIX MPEICTABICHUA O YXUBOH MPHUPOJIE,
BBIIAIONIUXCA OTKPBITUSX B OHMONOTMYECKON HayKe; poJid OMOJOTHYecKoil Hayku B (HOPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOUN KapTHUHBI MUPA; METOJaX HAYYHOT'O MO3HAHNUS,

2) OBJaJEeHUE YMECHUSMHU JIOTUMECKH MBICIIUTh, 0OOCHOBEIBATh MECTO U POJIb OMOJOTHYECKUX
3HAHUM B MPAKTUYECKOW NESITEIbHOCTH JIIOJIEM, pa3BUTHUM COBPEMEHHBIX TEXHOJIOTHN; OMNpENeNaTh
JKUBbIC OOBEKTHI B TPHPOJIC; MPOBOAWTH HAOINIOJICHUS 32 DKOCHCTEMaMU C IEJIbI0 MX ONHCAHUS W
BEISIBJICHUS. €CTECTBCHHBIX M aHTPOIIOTEHHBIX U3MEHEHHIA, HAXOIUTh U aHAIM3UPOBATh MH(POPMALIUIO O
JKMBBIX 00BEKTAX;

3) pa3BuUTHE TO3HABATEIbHBIX MHTEPECOB, WHTEIUIEKTYAIBHBIX W TBOPYECKUX CIIOCOOHOCTEH
00yJarolmxcs B MPOLECCe U3YyUEHUS OMOJOTHYECKHUX SIBJICHU; BBIAIONIUXCS JTOCTHKCHUN OHOJIOTHHY,
BOIIEAIINX B OOIIEYETIOBEUECKYIO KYJIbTYpy; CIOXHBIX H TPOTHBOPEYUBBIX IIyT€H pa3BUTHUS
COBPEMEHHBIX HAyYHBIX B3TJISAOB, HIEH, TEOPUH, KOHIETINN, TUTIOTE3 (O CYIITHOCTH W MPOUCXOXKACHUN
JKU3HU, YEJIOBEKa) B X0JI¢ padOTHI C Pa3IMYHBIMU HCTOYHUKAMU HH(POpPMALIUY;

4) BocnuTaHHE YOKICHHOCTH B HCOOXOAMMOCTH TIO3HAHUS KUBOU TPUPOIbI, HEOOXOIMMOCTH
paIOHATBHOTO TIPHUPOAOIIONB30BaHMs, OEPEKHOTO OTHOIIEHHSI K MIPUPOTHBIM pecypcaM U OKpYKaromien
cpene, COOCTBEHHOMY 3[I0POBBIO; YBKEHHS K MHEHHIO ONIOHEHTa MPH OOCYXKIEHWH OHWOJIOTHYECKHX
npo0em;

5) WCHOJB30BaHME MPUOOPETEHHBIX OMOIIOTHUSCKUX 3HAHUH M YMEHHUH B IOBCECTHEBHOMN KU3HH
JUTSL OLIEHKH TIOCJENICTBUI CBOEW AEATETHHOCTH (M ACSITENbHOCTH IPYTUX JIO/EH) MO OTHOIICHUIO K
OKpYKaroIleH cpesie, 3I0pOBbI0 APYTUX JIOACH U COOCTBEHHOMY 3JI0POBBIO; 000CHOBAHHUE U COOTIOICHUE
Mep NpoHUIaKTUKU 3a00JeBaHMI, OKa3aHWE IIEPBOM TOMOINM TPHU TPaBMax, COOJIOJCHHUE MPaBIII
TIOBENICHUS B IIPUPOJIE.

B nporpammy BKIIOYEHO cOIEp)KaHUE, HAMpaBIeHHOC HAa (OPMHUPOBAHHE Y CTYICHTOB
KOMIIETECHIINHI, HEoOXOmMMBIX uisi KauecTBeHHOro ocBoeHus OIIOIT CITIO nHa 6a3e OCHOBHOIO OOILETO
00pa3oBaHUs C TONyYEHHEM CpenHEero oOImero oOpa3oBaHHWA W OCBOCHHS IMPOTPAMMBI ITOATOTOBKH
crienanucToB cpearero 3BeHa (I1ITICC3).



1.1 O0mas XapaKkTepuCTHKA Y4eOHOH TUCIUIIMHBI

Buonorust — cucremMa Hayk, M3y4Yaromlasi BCE aCIEKTHI KH3HH, HA BCEX YPOBHSIX OpraHHU3alIlUH
JKUBOTO, HauWHAS C MOJICKYJSIDHOTO W 3akaHuuBas OuocepHbM. OOBbEKTaMU HM3YUYCHHS OWUOJIOTHUU
SBIISIOTCS JKMBBIE OPTaHU3MBI, UX CTPOCHHE M KU3IHEAEATEIHHOCTh, UX MHOT000pa3ue, IPOUCXOXKICHHE,
9BOITIONNA W pacIpeeNIeHUe JKUBBIX OPTaHN3MOB Ha 3emile.

OOmast OMoNorHst U3y4yaeT 3aKOHBI UCTOPHUYSCKOTO M MHIUBUAYAIBHOTO PAa3BUTHS OPTraHU3MOB,
o0IIre 3aKOHBI XU3HK M T€ OCOOCHHOCTH, KOTOpPhIE XapaKTEPHBI JUIS BCEX BUJOB YKHBBIX CYIIECTB Ha
MJIAaHETE, a TaKKEe UX B3aUMOJIEHCTBUE C OKPYX aIoIIe cpesio.

Buonorust, Takum 00pa3om, SIBJISETCS OJHON M3 OCHOBOIOJATAIONIMX HAYK O JKU3HU, a BIIaJICHUC
OMOJIOTMYECKUMU 3HAHUSIMH - OJHUM W3 HEOOXOAMMBIX YCIOBHIA COXPAHEHUS JKU3HU Ha IIaHETe.

OcHoBy cozepxaHusl y4eOHOW AMCHUIUIMHBI «BHOIOTHS» COCTABISAIOT CIEAYIOIIME BEAyIIHe
UJCH: OTJIUYUTENBHBIC TPU3HAKH JKUBOW NPHUPOJBI, €€ YpPOBHEBAas OpraHM3alus M HBOJoNUsi. B
COOTBETCTBUHM C HUMH BBIJCIICHBI COJIEPXKATEIbHBIC JMHUW: OHOJOTHS KaKk Hayka; OHOJOrHYecKue
3aKOHOMEPHOCTH; METO/IbI HAYYHOTO IMO3HAHUS; KJIETKA; OPTaHN3M; OIS, BUI; IKOCUCTEMBI (B TOM
yuciie onocdepa).

ConepkaHve y4eOHOW JMCHIMIUIMHBI HANPAaBICHO HAa TMOJTOTOBKY OOYYAIONIMXCS K PEIICHUIO
BOXHCUIMUX  3a4ad, CTOAIMUX Tepel  OWOJOTMYECKOM  HAyKOW, - 10  parloHaJILHOMY
MIPUPOJIOTIONH30BAHMIO, OXPaHE OKPYIKAIOUIEH Cpelbl U 370POBbs JIIOCH.

B npodeccuoHanbHBIX 00pa30BaTENBHBIX OpraHU3aIUgX, PEAM3YIONINX 00pa30BaTCILHYIO
nporpaMmy cpegHero obmiero obpasoBanusi B mpexaenax ocBoenust OIIOII CIIO na 6aze OCHOBHOTO
obmero oOpa3oBaHUs, W3YYCHHE YUCOHOW NHCIMIUINHBI «bBHOJIOTHS» WMeeT CBOM OCOOCHHOCTH B
3aBUCHMOCTH OT TIpOoQwisi TpoeCCHOHAITBHOTO 00pa3oBaHMs, 0a3UpyeTcs Ha 3HAHUAX OOYYAFOIIUXCS,
MOJTyYEHHBIX ITPU U3YYCHUN OMOJIOTHH, XUMUU, PU3UKH, Teorpaduu B OCHOBHOM IIIKOJIE.

IIpu ocBoenun mpodeccuii cneruansaocteir CIIO TexHudyeckoro npoduis npohecCHOHAIBHOTO
obpazoBanms Omomorus u3ydaercss Ha 6a3zoBoMm ypoBHe DPI'OC cpemnero obmero obpa3zoBaHUA. ITO
BEIpaXKaeTCs B COJACPKAHWU OOYYCHUS, KOJIMUYSCTBE YacOB, BBIACIAEMBIX Ha M3YYCHHE OTACIBHBIX TEM
y4eOHOW JUCIUIUIMHBI, TTYOMHE WX OCBOCHHUS OOYYArOIIMMHUCS, OObEME M XapaKTepe MPaKTUYCCKUX
3aHATHUH, IEMOHCTPALIMiA, BUIaX BHEAYAUTOPHON CaMOCTOSTEILHOM PabOThI CTYIEHTOB U T.II.

I[Ipu otOope comepkaHus ydueOHOHW AMCHUIUIMHBI «BHOJNOTHS» WCIONB30BAH KYIBTYP
COOOpa3HbIA TOJIX0J, B COOTBETCTBUHU C KOTOPHIM OOyYaroluecs JAOKHBI YCBOUTHh 3HAHUS M YMCHUS,
HeoOXoauMbIe sl GOpMUPOBaHUS OOIIEH KyJIbTypHl, ONMPEICIIONIEH aleKBaTHOE TTOBEIEHUE YEIOBEKa
B OKpY’Karomei cpeze, BOcTpeOOBaHHBIE B )KU3HU U B MPAKTHUECKOH 1A TEIbHOCTH.

Ocoboe BHMUMaHHE YAEIEHO HKOJOTMYECKOMY OOpa30BaHUIO M BOCIUTAHUIO OOyuaromuxcs,
(hOpMHUpOBAaHUIO y HHUX 3HAHHA O COBPEMEHHOW €CTECTBEHHOHAYYHOW KApTHHE MHUpPA, [IEHHOCTHBIX
OpHEHTAIN, 9TO CBUAETEIHCTBYET O TYMaHHU3AIHMH OHOJIOTHYECKOTO 00pa30BaHMsL.

Conmepkanrne y4eOHOW JMCHUIUIMHBI TpeaycMaTpuBacT (OPMUPOBAHUE Y OOyYarOIIUXCS
OOIIICHAYYHBIX 3HAHWH, YMEHUM M HABHIKOB, YHHBEPCAIBHBIX CIIOCOOOB JCSITEIHLHOCTH M KITFOUEBBIX
KOMIIETeHIINH, BKIIFOYAIOMINX YMEHHUE CPAaBHUBATh OMOJIOTHYECKHEe 0OBEKThI, aHATHN3UPOBATh, OIICHUBATh
U 0000IIaTh MONyYeHHBIC CBEJCHUS, YMETh HAaXOJUTh M WCIOJIL30BaTh WH(POPMAIMIO W3 Pa3IUYHBIX
WUCTOYHHKOB.

B conepxanum yueOHON TUCHMITIMHBI KYPCHBOM BBIZICNIEH MaTepyai, KOTOPHIN MpH M3yYeHUH
OHMOJIOTHH KOHTPOJIO HE TIOJICHKHT.

Wzydenne oOmieoOpa3zoBaTenbHOM — yueOHOW — mucrumuiuHbl  «buonorus» — 3aBeprmaeTcs
MoJIBEJIeHNEM UTOTOB B (opMme mudepeHIInpOBaHHOIO 3a4eTa B paMKax MPOMEXKYTOYHON aTTeCTaluu
crynenTtoB B mporecce ocBoeHus OITOIT CITO ¢ momyderuem cpemaaero obmiero odpaszosanus (IITICC3).

1.2 MecTto y4eOHOM AMCOMILIHHBI B y4e0OHOM IJIaHe

Yuebnas qucruiuimaa «bHOIOTH SABISIETCS YISOHBIM MPEIMETOM TI0 BEIOOPY M3 00s13aTEIHHON
npeametHol obnactu «EcrectBennble Haykm» PI'OC cpeanero oduiero o0pa3oBaHusl.

B yuebnpix mmanax IIIICC3 wmecto yueOHoOW aucuuminunel «buonorus» - B cocrase
00111e00pa30BaTEeILHBIX YICOHBIX TUCITUIUINH IO BEIOOPY, POPMUPYEMBIX U3 00s13aTEIHHBIX TIPEIMETHBIX
obmacreit ®I'OC cpemgnero obmero oOpazoBanus, it cueruanbHocTelr CIIO cOOTBETCTBYIOMIETO
npo¢uitst mpoecCuoHaIbHOTO 00pa3oBaHusl.



1.3 Pe3yabTaThbl OCBOEHUSI YUeOHOMH AU CIUTITHHBI

OcBoeHne coaepkaHusl ydeOHOM aucHMIUIMHBL «buonorus» obecneunBaeT JOCTHKEHHE
CTYACHTaMH CIICAYIOIIUX PE3yIbTaTOB:

001IMX KOMIIeTeH M1

OK 01. Ber6upats crmoco0bl pemreHns 3a1a4d mpodecCHoHanbHON AesITENbHOCTH, TPUMEHUTEIHHO
K Pa3UYHBIM KOHTEKCTaM.

OK 02. OcymecTBIsITh TOWCK, aHAIW3 M WHTEPHpETanuio WHQOpMamuu, HEOOXOIUMOU IS
BBITIOJTHEHUS 32124 TPO(eCCHOHALHON JIeITETLHOCTH.

OK 03. IInanupoBaTh M peaqH30BBIBATb COOCTBEHHOE NPOQPECCHOHANTBHOE W JHMYHOCTHOE
pa3BuTHE.

OK 04. PabGorath B KOJUICKTHBE M KoMaHze, 3()(EKTHBHO B3aMMOICHCTBOBATH C KOJIJICTaMH,
PYKOBOICTBOM, KJIIMEHTAMHU.

OK 05. OcymecTBiasiTh YCTHYIO U MUCHBMEHHYIO KOMMYHHUKAIIMIO Ha TOCYIApPCTBEHHOM SI3BIKE C
y4eTOM OCOOCHHOCTEH COIMaIbHOTO M KYJIBTYPHOTO KOHTEKCTA.

OK 06. IlposiBIATh Tpa’kIaHCKO-TIATPHOTHUYCCKYIO ITO3HIHIO, JIEMOHCTPHPOBATh OCO3HAHHOC
MOBEICHUE HA OCHOBE TPAAMLUOHHBIX OOIICYETOBEYECKIX IIEHHOCTEH, NPUMEHATh CTaHAAPTHI
AHTUKOPPYIIIHOHHOTO MTOBEICHHUS.

OK 07. CometicTBOBaTh COXpaHEHUIO OKPYXKAIOIIEH cpeapl, pecypcocOepekennto, 3GpGheKTHBHO
JECTBOBATh B UYPE3BBIYAMHBIX CUTYALHSX.

OK 08. Hcnons3oBath cpencTsa GuU3N4IecKor KyIbTYphI Ul COXPaHEHUs U YKPETUICHUS 310POBBS
B TIporiecce NpoeCCHOHANBHON NEATENbHOCTH W TMOAEpP)KaHUA HEOOXOAMMOTO YpPOBHS (U3NYECKOM
MOATOTOBICHHOCTH.

OK 09. Hcnons30BaTh HHPOPMALIMOHHBIE TEXHOIOTUH B MPO(ECCHOHATBHOMN AEATEIIHOCTH.

OK 10. [Ilonw3oBarbesi npoeCCHOHATIBHON JTOKYMEHTAIMEH Ha TOCYIapCTBEHHOM H
WHOCTPAHHOM SI3bIKaX.

OK 11. Hcnonp3oBare 3HaHMsA 1O  (UHAHCOBOW  TPAMOTHOCTH,  IJIAHUPOBATh
NPEANPUHAMATENBCKYIO AEATEIILHOCTh B MPOeCCHOHANBHOM cdepe.

OK 12. Oka3siBaTh TEPBYIO IOMOIND JO OKa3aHUS MEIUITMHCKOW TIOMOINM TpakIaHaM IIpH
HECUYACTHBIX CIy4asX, TPaBMax, OTPABICHUAX M JPYTUX COCTOSHHUSX M 3a00J€BaHUSIX, YTPOXKAIOLUIMX HX
YKU3HH U 30POBBIO.

JIMYHOCTHBIX PE3y/bTaToB:

JIP 1 Oco3Haroinuii ce0s rpak JaHMHOM U 3all[UTHUKOM BEJIMKOM CTPaHbI

JIP 2 IIposiBnsroNMi aKTUBHYIO TPAXKJIAHCKYIO MO3UIIUI0, AEMOHCTPUPYIOIIUN MPUBEPKEHHOCTh
NPUHIUIAM YECTHOCTHU, MOPAJOYHOCTH, OTKPBITOCTH, 3KOHOMHUYECKH AaKTUBHBIA U
YYaCTBYIOUIUN B CTYIEHUYECKOM M TEPPUTOPUATHLHOM CAMOYNPABICHUU, B TOM YHCIE Ha
YCIIOBUSIX JOOpPOBONBYECTBA, MPOAYKTHBHO B3aMMOACUCTBYIONIMI W YYacTBYIOIIMHA B
JEATSILHOCTH OOIICCTBCHHBIX OPraHU3aluN

JIP 3 CoOmromaronuii HOPMBI ITPABOMOPSAKA, CICIYIOIIUN UaealaM TPaKJaHCKOTO OOIIeCTBa,
obecrieueHust 0€30MIaCHOCTH, TIpaB U cBoOOM rpaxman Poccuu. JIOSpHBIA K yCTaHOBKAM H
MIPOSIBIICHUSM TPEICTABUTENEH CYyOKYNbTYp, OTIMYAIONINNA UX OT TPYIII C ECTPYKTUBHBIM U
JEBUAHTHBIM  TIOBEJCHHUEM. J[EeMOHCTpUPYIOIIUN HEOpUSITHE U NPEAYNPEKIAIOMUN
COLMAJIFHO OTIACHOE MOBEJIEHIE OKPY>KAFOIINX

JIP 4 IIposiBnsronuii 1 JEMOHCTPUPYIOIIUN YBaXXEHHUE K JIIOASIM TPYAa, OCO3HAOIIMKN IIEHHOCTD
coOcTBeHHOrO Tpyra. Crpemsmuiics K (GOPMHPOBAHUIO B CETEBOHM Cpelie JUYHOCTHO H
Mpo(heCCHOHATLHOTO KOHCTPYKTHBHOTO «ITU(POBOTO CIIEa

JIP 5 JleMOHCTpUpYyIOMUM MNPUBEPKEHHOCTh K POAHOW KYJIBTYpEe, HCTOPUYECKOW MMaMsATH Ha
OCHOBE TOO0BU K PomuHe, pomHOoMy Hapomay, Majod POAWHE, MPUHITHIO TPaIUIIMOHHBIX
LIEHHOCTE! MHOTOHAIIMOHATIBFHOTO Hapoaa Poccun

JIP 6 IIposiBnstonuii  yBakeHUE K JIIOASM CTapIIEro IMOKOJEHHWS W TOTOBHOCTh K Y4YacTHIO B
COLIMAJILHON TOAEPIKKE M BOJIOHTEPCKUX JBMKEHUSIX

JIP 7 Oco3HawIui TPUOPUTETHYIO IICHHOCTh JIMYHOCTH YEJIOBEKA;, YBAXKAIOIINNA COOCTBCHHYIO U
YyXXYI0 YHUKAJILHOCTh B Pa3JIMYHBIX CUTYaIUsIX, BO BceX OpMax u BUIAX ACATCIHHOCTH.

JIP 8 IIposiBnsitomuii W JEMOHCTPUPYIONIMHA  YBaXX€HHME K TMPEACTABUTENSIM  PAa3IUUYHBIX

OTHOKYJIbTYPHBIX, COLHAJIbHBIX, KOH(i)CCCI/IOHaJ'IBHBIX U HWHBIX TPYIIIL. COHpI/I‘IaCTHHﬁ K
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COXpaHEHHIO, TPEYMHOXEHHIO W TPAHCIANHWMA KYJIBTYPHBIX TPAAWINA U IIEHHOCTEH
MHOTOHAIIMOHAJIFHOTO POCCHICKOTO TOCYIapCcTBa

JIP9 CoOmoparomuii ¥ nponaraHaAupyoIui MpaBuia 310pOBOro U 0e30HMacHOro 00pasa KHU3HH,
CTOpPTa; MPEeIYNpPeXIAIOMUi T100 MPEeoAONeBAOIIUI 3aBUCHMOCTH OT ajKorojis, Tabaka,
IICHXOAKTHBHBIX BEIIECTB, a3apTHRIX Urp U T.A. COXpaHSIOMUNA TCHUXOIOTHYECKYIO
YCTOHYHMBOCTH B CHTyaTHBHO CIIO’KHBIX WIIA CTPEMHUTEIFHO MEHSIOIIIXCS CUTYaIUsIX

JIP 10 3a00TAIHUIiCS O 3alUTe OKPYKAOIIEH Cpeibl, COOCTBEHHOW U UyXOH 0€30MacHOCTH, B TOM
gucie mudpoBoi

JIP 11 [IposBrsrommii  yBaKE€HHE K OCTCTHYCCKUM IICHHOCTSM, OOJAJaronIuii  OCHOBaMH
ACTETUYECKOU KYJIBTYPBI
JIP 12 [Ipunumaronuii ceMelHble IEHHOCTH, TOTOBBIM K CO3aHUI0 CEMbU M BOCIMTAHUIO NETEH;

JIEMOHCTPHUPYIOIINH HETIPUATHE HACKITUS B CEMBE, YX0J/Ia OT POJMTENHECKONH OTBETCTBEHHOCTH,
0TKa3a OT OTHOIIICHUH CO CBOUMHU JIETHbMH H WX (DMHAHCOBOTO CONEPIKAHUS
JIP- AJIeKBaTHO OIICHUBAIOIIMI CBOM CIIOCOOHOCTH M BO3MOXXHOCTH, OTBETCTBEHHO OTHOCSIIIUNACS
COII-3 & mporieccy OOy4ICHHS B €T0 pe3yiIbTaTaM

MeTtanpeaMeTHBIX:

1) yMeHHe caMOCTOSTEIBHO ONPEACISITh IENU IEITETbHOCTH M COCTABIIATh TUIAHBI IS TEITLHOCTH;
CaMOCTOSITEITLHO OCYIIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBAThH ACSITEIHLHOCTh; UCIOIB30BaTh BCE
BO3MOXKHBIC PECYPCHI JIJISl JTOCTHIKCHHS TOCTABICHHBIX II€JCH W peaau3aliil IUIaHOB JCSITEIHHOCTH,
BBIOUPATH YCIICIIHbIC CTPATETHH B PA3INYHBIX CUTYAIHSIX;

2) yMeHHE TPOAYKTHBHO OOIIAThCS W B3aUMOJICHCTBOBATH B TMPOIECCE COBMECTHOM
JICATEIILHOCTH, YYUTBHIBATh TO3WIUM JAPYTUX YYaCTHUKOB JEATEIBHOCTH, A((EKTHBHO pa3peniath
KOHQ)JIUKTHI;

3) BiameHWe HaBBHIKAMH IIO3HABATEIIBHON, y4eOHO-MCCIEAOBATENLCKOM W MPOCKTHOU
JISSATEIbHOCTH, HABBIKAMH pa3pelieHUs MPOo0JIeM; CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSTEIEHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYCCKUX 3a/1a4, TPUMECHEHUIO Pa3IUYHBIX METOO0B MTO3HAHNUS;

4) TOTOBHOCTP M CIHOCOOHOCTH K CaMOCTOSTEIbHOW HH()OPMAIMOHHO-I03HABATEIBHOM
JISITEIILHOCTH, BJIaJICHIE HABBIKAMH MOJIYYCHUST HEOOXO0AUMMOM HH(DOPMAIIUU U3 CIIOBapel pa3HBIX THUIIOB,
YMCHHE OPHCHTUPOBATHCSA B Pa3IMYHBIX WMCTOYHUKAX WH(GOpPMAIMHM, KPUTUYECCKH OIICHUBATh U
UHTEPIPETUPOBATh HHPOPMAIIHIO, TIOTYYaEMYIO U3 Pa3IMYHBIX HCTOUHHKOB;

5) yMeHHE WUCIONB30BaTh CpeicTBA HHGOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJIOTHH
(manee - HUKT) B pelnieHUMM KOTHUTHMBHBIX, KOMMYHUKATUBHBIX W OPTraHM3AIMOHHBIX 33734 C
coOyo/iecHreM TpeOOBaHWK DSPrOHOMHUKH, TEXHUKH OE30IaCHOCTH, TUTHEHBI, PecypcocOepekeHus,
MPaBOBBIX U THYECKUX HOPM, HOpM HH(OPMAIMOHHON 0€301T1aCHOCTH;

6) yMEHHUE OIpeeNsITh Ha3HAYCHNUE U (PYHKIIUU PA3JINYHBIX COIMATBHBIX HHCTUTYTOB;

7) yMeHHE CaMOCTOSITEIILHO OICHMBATh M NPUHHMATH PEIICHUS, ONPECIISIONUE CTPATETHIO
TIOBEJICHUS, C YUETOM TPKIAHCKUX U HPABCTBEHHBIX IICHHOCTEI;

8) BnajicHUe S3BIKOBBIMU CPEICTBAMHU - YMEHUE SICHO, JIOTUMHO U TOYHO M3JIaraTh CBOIO TOYKY
3pEHUs, HCITOJIE30BaTh aJICKBATHEIC S3BIKOBBIC CPEJICTBA;

9) BilajicHUEe HABBIKAMH [MO3HABATEILHOW pe(IeKCHU KaK OCO3HAHHS COBEPIIAEMBIX JEHCTBUI 1
MBICITUTENLHBIX TPOIECCOB, X PE3yJIbTATOB M OCHOBAaHHM, TPAHUI] CBOCTO 3HAHHS W HE3HAHWS, HOBBIX
MO3HABATEIBHBIX 33/1a4 U CPEJICTB UX JOCTHIKCHHUS.

IIpeameTHBIX:

1) chopMupoBaHHOCTH 3HaHWMH O MECT€ W PONHM OHOJOTHH B CHCTEME HAyYHOTO 3HAHUS;
(YHKIIMOHATBEHOW TPAMOTHOCTH YEJIOBEKA JJIsl pEellieHHs YKHU3HEHHBIX TIPo0IIeM;

2) chopMHpPOBaHHOCTh YMEHHS PACKPHIBATh COJCPIKAHKME OCHOBOIOJATAIONINX OHOJOTHUYSCKUX
TEPMHUHOB U TIOHATHUH: )KHU3Hb, KJIETKA, TKaHb, OPTraH, OPraHU3M, BUJI, TOMYJISAIUS, IKOCUCTEMa, OMOIICHO3,
ouocepa; MerabomusMm (OOMEH BEIIECTB M IPEBPAIICHHUE SHEPIHM), T'OMEOCTa3 (CaMOperyssius),
OnocuHTe3 Oenka, CTPYKTypHas OpraHW3alis JKUBBIX CHCTEM, JTUCKPETHOCTb, CaMOpPETYISIIHS,
CaMOBOCITPOU3BeIcHHE (PETIPOAYKIINS), HACICICTBEHHOCTh, U3MEHYHBOCTh, SHEPTO3aBUCUMOCTh, POCT U
pa3BUTHE, YPOBHEBAsK OPTaHU3aIlHS;



3) copMHUPOBAHHOCTh YMEHHUS PACKPHIBATH CONEP)KAHME OCHOBOIOJATAIOIINX OMOJIOTHYSCKHX
TEOPUU U TUMOTE3: KIETOYHOM, XpOMOCOMHOM, MyTallUOHHOM, SBOIIOLIMOHHOM, MPOUCXOKIAEHUS KU3HUA U
YEIIOBEKA,;

4) chopMHUPOBaHHOCTh YMEHHUS PACKPHIBATH OCHOBOIIOJATAMOIINE OWOJIOTUYECKUE 3aKOHBI U
3akonomeproctu (I. Mengens, T. Moprana, H.. BaBunosa, O. I'ekkems, ®. Mromiepa, K. bapa),
TPaHUIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

5) npuoOpeTeHue OMNbITa MPUMEHESHUST OCHOBHBIX METO0B HAYYHOT'O TIO3HAHUS, UCIIOIh3yEMBIX B
Omonorun: HaOMIONEHUS ¥ OMMCAHUS )KUBBIX CHCTEM, IMPOLIECCOB U SIBICHUH; OPraHNW3aliy U TIPOBEICHUS
OHMOIOTMYECKOTO AKCTIEPUMEHTA, BBIIBIDKEHISI TUTIOTE3, BBISIBICHUS 3aBUCHMOCTH MEXKAY MCCIEAYEMBIMU
BEJIMYMHAMHY, OOBSICHEHUS TMOIYYCHHBIX PE3yJbTaToOB U (POPMYIMPOBAHUS BBIBOJIOB C WCIOJIH30BAHUEM
HAYYHBIX TIOHSATHUH, TCOPUI U 3aKOHOB;

6) chOopMHPOBAHHOCTh YMEHUS BBIJIEISATH CYIIECTBCHHBIC MTPU3HAKH BUPYCOB, KJIIETOK MPOKAPUOT
U JyKapuoOT; OAHOKJICTOUYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, BHUJOB, OWOTEOIICEHO30B M IKOCHUCTEM;
OCOOCHHOCTH TPOIIECCOB OOMEHAa BEUISCTB W IMPEBpAIICHUS DHEPrUM B KIETKe, (OTOCHHTE3a,
TUTACTUYECKOTO U PHEPTeTUIECKOTO 0OMEHa, XeMOCHHTE3a, MUT03a, MeH03a, OTUIOJOTBOPEHUS, Pa3BUTHS
U PasMHOXXEHUS, WHIUBHUIYaLHOTO PAa3BUTHSA OpraHn3Ma (OHTOTeHe3a), OOpHOBI 3a CYIIECTBOBAHHE,
€CTECTBEHHOTO O0TOOpa, BHUI000pA30BaHMS, MPUCIOCOOICHHOCTH OpPraHM3MOB K Cpele OOWTaHWs,
BJIMSTHAS KOMITOHEHTOB 3KOCHCTEM, AHTPOIIOT€HHBIX H3MEHEHHH B IKOCHCTEMax CBOEH MECTHOCTH,
KpyTOBOPOTA BEIICCTB ¥ MPEBPAIICHIE SHEPTUH B Onocdepe;

7) chopMHUPOBAaHHOCTH YMEHHS TPUMCHATH IIONyYECHHBbIC 3HAHUSA I OOBSCHCHHS
OMOJIOTHYECKUX MPOIIECCOB U SIBICHUH, [T IPUHSITUAS MPAKTHYECKUX PEIICHUH B TIOBCEAHEBHOMN JKU3HH C
IeIpI0 o0ecTiedeHnss 0e30MMacHOCTH CBOETO 3I0POBBS M 3IOPOBBS OKPYKAIONTUX JIFONEH, COOMIOMEeHNs
3IOPOBOTO 00pasa >KU3HH, HOPM TPAaMOTHOTO MOBEICHUS B OKPYKAIOIIEH MPUPOTHON cpejie; TOHUMaHKe
HEOOXOAMMOCTH WCIOJB30BaHUS JIOCTIDKEHUH COBPEMEHHON OHOJOTHMH M OWOTEXHOJOTHHA st
PaIOHAIBHOTO MIPUPOOIIONB30BAHMS,

8) chopMHUPOBAaHHOCTh YMEHHS PEIIaTh OMOJIOTHYECKHE 3a7add, COCTaBIISATH TEHOTHITHUECKUE
CXEMBI CKPCIIUBAHUS JUISl Pa3HBIX TUIIOB HACIIECAOBAHUS MPU3HAKOB Y OPTaHU3MOB, COCTABIISATH CXEMBI
MIEPEHOCA BEIIECTB U SHESPTUH B dSKOCHCTEMaX (I[CTH MUTAHUS, TTUIICBEIC CETH);

9) cpopMHPOBAHHOCTH YMEHUH KPUTHUYCCKH OIEHUBATh HH(POPMAIUIO OHOJOrHYECKOro
COJICpKaHVsI, BKJIFOYAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX UCTOYHUKOB (CPEICTBA MacCOBOM
WHGOPMAIINH, HAYIHO-TIOMYJISIPHBIE MaTePHAIIbl); HHTEPIPETUPOBATh 3TUYCCKUE ACTICKThI COBPEMEHHBIX
WCCIIEZIOBaHUN B OHMOJOTHH, MEIWIIMHE, OMOTEXHOJOTHH; PAacCMaTpUBaTh IIO0ANBHBIE IKOJIOTHYECKUE
MpoOJIEMBI COBPEMEHHOCTH, (HOPMHPOBATH IT0 OTHOIICHUIO K HUM COOCTBEHHYIO TTO3HUITHIO;

10) chopMUpOBaHHOCTH YMEHHIA CO3/]aBaTh COOCTBEHHBIC MTHCHMEHHBIC M YCTHBIC COOOIICHHUS Ha
OCHOBE OHMoornueckoi NHGOPMAIMH U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO HCIOIh30BATh TOHATHIHHBIN
amnmapar OMOJIOTHH.

B pesynbrare u3yuenus ydeOHoro mnpeamera "bBuonorus" Ha ypoOBHE CpeaHEro oOIero
00pazoBaHHUs:

BeinmyckHMK Ha 0230BOM YPOBHE HAYYUTCSH:

1) packpblBaTh Ha NpUMeEpax pojib OHONOTHH B (OPMUPOBAHMU COBPEMEHHOW Hay4dHOM
KapTHHBI MHAPa U B IPAKTUYECKOHN EATEIBHOCTH JIIONEH;

2) TOHWUMATh W OIKCHIBaTh B3aWMOCBSI3b MEXJIY €CTECTBEHHBIMH HayKaMmH: OWOIOrHei,
(hu3MKOH, XMMHUEH; ycTaHABIUBATH B3aUMOCBSI3b PUPOAHBIX SIBIICHUN;

3) mMOHWMATh CMBICH, PA3JINYATh U ONMCHIBATh CUCTEMHYIO CBSI3b MEXKIY OCHOBOTIOJATAIOIIMH
OMOJIOTHYECKUMHE TMIOHATHSAMH: KJIETKA, OpTaHU3M, BHI, SKOCHCTeMa, bnocdepa;

4) WuWCHONB30BaTh OCHOBHBIE METOABl HAy4YHOTO TIO3HAHUS B Y4YEOHBIX OHMOJOTHYECKUX
UCCIIIOBAHUSX, MPOBOAUTH JKCIEPUMEHTHI [0 H3YyYEHHIO OHMOJIOTHYECKUX OOBEKTOB W SIBICHHI,
OOBSICHITH PEe3yNIbTaThl SKCIIEPUMEHTOB, aHATM3UPOBATh UX, POPMYIHUPOBATH BBIBO/KI;

5) ¢opMmyaupoBaTh TUNOTE3bl HA OCHOBAHUH MPEAJIOKEHHON OHONIOrHYEecKOod MHPOPMALUH U
npeAsararb BapuaHThl MPOBEPKHU TUIIOTE3;

6) cpaBHHMBaTh OHOJIOTHYECKHE OOBEKTBHI MEXIy COOOH IO 3aJaHHBIM KPHTEPHSM, JejaTh
BBIBOJIBI M YMO3aKIIIOUCHHS HA OCHOBE CPaBHEHWS,

7) 0OOCHOBBIBATH €IMHCTBO >KMBOW W HEKUBOH MNPUPOIBI, POICTBO KHMBBIX OpPraHU3MOB,
B3aUMOCBSI3M OPTaHU3MOB M OKPYKAIOIIEH Cpeabl HA OCHOBE OMOJIOTHYECKUX TEOPHil;

8) TpUBOIUTH TPHUMEPHl BEIIECTB OCHOBHBIX TPYIIl OPTraHWYECKHX COCOUHEHWH KIETKH
(6enkoB, )KUPOB, YIIICBOAOB, HYKJICHHOBBIX KHCIIOT);
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9) pacro3HaBarh KIETKA (MPOKAPHOT M DYKAPHUOT, PACTCHHUH W JKMBOTHBIX) TIO OIMCAHMIO, HA
CXEMaTHUYECKUX H300pKEHHSAX; yCTAHABIMBATH CBA3b CTPOCHHS W (DYHKIUH KOMIIOHEHTOB KJICTKH,
000CHOBBIBaTh MHOT000Opa3ue KIETOK;

10) pacmo3HaBaTh MOMYJSAIUIO U OMOJOTHYECKUI B TI0 OCHOBHBIM MTPU3HAKAM;

11) omwuceiBaTh ()EHOTHUIT MHOTOKJIETOYHBIX PACTEHHUH M IKHUBOTHBIX IO MOP(OIOrHYSCKOMY
KPHUTEPHIO;

12) oOBACHATE MHOTOOOpa3ne OPraHMu3MOB, IPUMEHSIS SBOITIOLUOHHYIO TEOPHIO;

13) kmaccHUpHUIMPOBaTL OHOJOTHYECKHE OOBEKTHI HAa OCHOBAHMHM OIHOTO HJIM HECKOJIBKHX
CYIIECTBEHHBIX TPU3HAKOB (TUMBI THMTAHUS, CHOCOOBI JBIXaHWS W PAa3MHOXKEHUS, OCOOCHHOCTH
pa3BuTHA);

14) 0OBACHATH MIPUYNHBI HACIICACTBEHHBIX 3a00JICBaHUN;

15) BBIABIATH W3MEHYMBOCTH Y OPTaHWU3MOB; OOBSCHATH TPOSBICHHUE BUJIOB H3MECHYHBOCTH,
UCTOJB3Ysl 3aKOHOMEPHOCTH W3MEHUMBOCTH, CpPaBHUBATh HACICICTBCHHYI0O W HEHACJICICTBCHHYIO
WU3MEHYHUBOCTE;

16) BBIABISATH MOpdoTIOoTHIECKHE, GU3HOIOTHICCKUE, TIOBSACHUCCKUE aTanTalliid OPraHu3MoB K
cpene OOMTaHUS U IEHCTBHUIO 9KOJOTHYECKUX (haKTOPOB;

17) cocTaBIATh CXEMBI IEPEHOCA BEIISCTB M SHEPTHH B SKOCHUCTEME (IS MUTAHU),

18) mpuBOAMTH  JOKAa3aTeNbCTBA  HEOOXOMMMOCTH  COXpaHEHUsS OwWopazHOoOOpasus s
YCTONYMBOTO Pa3BUTHS U OXPaHbl OKPYKAIOIIEH Cpelibl;

19) oneHmBaTh JTOCTOBEPHOCTH OHOJOTMYCCKOW WHGOPMALUK, T[IOJYYCHHOW U3 Pa3HBIX
WCTOYHUKOB, BBIJICISTh HEOOXOMUMYH WH(GOPMAIIHMIO JI UCIIONB30BaHUS €€ B YUCOHOU EATEIBHOCTH U
pEIICHUN TIPAKTHYESCKHX 3a]1a4;

20) mpeacTaBisATh OWONOTMYECKYI0 WH(GOpPMALUIO B BHAE TEKCTa, TaOiIMLbl, Trpaduka,
JMarpaMMBbl U JIeNIaTh BHIBOJBI HA OCHOBAHHUHU TIPEACTABICHHBIX JAHHBIX;

21) omeHHWBATh pOJIb MOCTIKCHWHA TEHETHKH, CEJICKINH, OMOTEXHOJIOTHH B IPAKTHUCCKOU
JIeSITeIIbHOCTH YeJIOBeKa U B COOCTBEHHOW JKU3HHU;

22) OOBSACHATH HETaTUBHOEC BIUSHHE BEIICCTB (AJKOTOJIS, HUKOTHHA, HAPKOTUYCCKUX BEIICCTB)
HAa 3apOJIBIIIEBOC PA3BUTHUE YCIIOBEKA;

23) OOBACHATH TMOCIEICTBUS BIUSHUS MyTarcHOB;

24) 0OBACHATH BOBMOXKHBIC IPUYMHBI HACIICICTBEHHBIX 3200JICBaHUM.

BbInycKHHK Ha 6230BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYHThCSI:

1) naBarb HaydyHOe OOBSACHEHHE OHOJOrMYCCKUM  (¢akTaMm, MpoleccaM, SIBICHUSM,
3aKOHOMEPHOCTSAM, HCHONB3ys OWOJOTMYECKHEe TeOopuu (KJIETOYHYIO, JBOJIOLMOHHYIO), Y4YEHHE O
6nocdepe, 3aKOHBI HACIEICTBEHHOCTH, 3aKOHOMEPHOCTH N3MEHUYHUBOCTH;

2) XapakTepu3oBaTh COBPEMCHHBIC HAINpABICHUS B pa3BUTUM OHOJIOTHMH; OIMCHIBATh X
BO3MOKHOE MCIIONIb30BaHUE B IPAKTHUECKOM JESITENbHOCTH;

3) cpaBHUBATH CIIOCOOBI JeNICHNs KIETKU (MUTO3 U MEHO03);

4) pemarth 3agadyd Ha TmocTpoeHme (parmenra Bropodt menm JHK mo mnpemrokennomy
¢parmenty nepsoit, ”PHK (MPHK) mo yuactky JIHK;

5) pemuath 3a1a4u Ha ONpeAeIeHHE KOJTMUECTBA XPOMOCOM B COMAaTHUECKUX U MOJOBBIX KIETKaX,
a TaKKe B KIETKAaX Iepel HayaioM JaeneHus (MeHo3a WM MHTO33a) M IO €ro OKOHYAHWH (VIS
MHOTOKJIETOUHBIX OPTraHU3MOB);

6) pemaTh TEHETHYECKUE 3aJayd Ha MOHOTMOPHOHOE CKpEILIMBAaHHWE, COCTAaBISTH CXEMBI
MOHOTHOPHIHOTO CKPEIINBAHUS, NMPUMEHAS 3aKOHBI HACJICICTBEHHOCTH M HCHOJIB3YS OMOJOTHYECKYIO
TEPMHHOJIOTHIO U CHMBOJIHKY;

7) ycTaHaBIHMBaTH THUIl HACJEJOBAHHUS M XapakTep NPOSBICHUS NMpHU3HAaKa MO 3aJaHHOH cxeme
POAOCIOBHOM, MPUMEHSISI 3aKOHBI HACTIECTBEHHOCTH;

8) omeHMBaTH pe3yJbTaThl B3aUMOJCHUCTBHS YEJIOBEKAa M OKPYXKAIOIIEH Cpesl, IPOrHO3UPOBATH
BO3MOKHBIE TOCIEICTBHA JESATEIBHOCTH YEJIOBEKa I CYIIECTBOBAHUS OTICIBHBIX OHMOIOTHYECKHX
00BEKTOB U LIENBIX IPUPOIHBIX COOOILECTB.



1.4 Conep:xaHue y4eOHOH TUCHUNTUHBI
(* - B hopMe TpaKTHIECCKOM ITONTOTOBKH)

BBEJEHUE

Buosorus kak Hayka

OObekT wn3ydeHHs OWONOTMH - KWBas mpupona. I[IpW3HaKM >KMBBIX OPraHU3MOB M HX
MHOTrooOpasue. YpoBHEBas OpPraHM3alMs XUBOW HPUPOIBI W HBOMIOUWSA. METOABl MO3HAHHS KXHBOH
npupoasl. OOmue 3aKOHOMEPHOCTH Ouojornu. Ponbs Owonorumw B (GOPMHPOBAHUM COBPEMEHHOU
€CTECTBEHHO-HAYYHOH KapTHHBI MHpa U MPAKTHYECKOH AEATEIBHOCTH JIoJei. 3HaueHHe OMOJIOTHH IpH
OCBOEHMH Npodeccuil U crenruanbHOCTeH cpeHero NpodhecCHoHaIbHOTO 00pa3oBaHHUAL.

JdeMoHcTpanuu

buonornueckne cucCTeMbl pPAa3HOTO YPOBHS: KIETKA, OPraHWM3M, IOMYyJSAIHsA, SKOCHUCTEMA,
ouocdepa. LlapcTBa x1MBOI IPUPOABI.

TEMA 1. YueHue 0 KJIeTKe

Kpartkasi uctopust u3ydeHust KJIeTKH.

Kretka - anmeMeHTapHas KMBas CUCTEMa M OCHOBHAs CTPYKTypHO-(DYHKIIMOHAJIBbHAS SIUHUIA
BCEX JKHBBIX OPTaHU3MOB.

XuMHuyecKasi OpraHu3anust KJIeTKH

Opranudeckrie ¥ HEOPTaHUYECKUE BEIICCTBA KICTKH W JKUBBIX OPraHW3MOB. bBenku, yrieBojsl,
JIUTH]TBI, HYKJIICHHOBBIE KUCIIOTHI ¥ UX POJIb B KIICTKE.

Crpoenue u PyHKIIUM KJIETKH.

[IpokapuoTudeckre W JyKapuoTWYeCKWe KieTkd. lluromnmasmMa wu KiaeTouyHas MeMOpaHa.
OpraHouIbI KIETKH.

Bupycsl.

Bupyce! kak HekneTouHas Gopma KH3HU M UX 3Ha4eHHe. boprba ¢ BUPYCHBIMU 3a00JI€BaHUSIMH
(CTIVZL v 1p.)

Crpoenue u GyHKIIMM XPOMOCOM *.

JHK - HocHTe b HAaCACACTBCHHON MH(OPMALIUK.

Pemumnkamusa JTHK.

I'en. 'eHeTHYECKHIT KOI.

BuocunTes d0e1ka

Kuerku u ux pazHoo0pa3ue B MHOIOKJIETOYHOM OPraHU3Me.

Huddepenuposka kietok. KiierouHas Teopusi CTpOCHUS OPraHU3MOB.,

OO0MeH BellleCTB U MPeBpallleHHe JHEPTUM B KJIeTKe. JKu3HEeHHbI MK KJIeTKH

[TmacTudeckuii U SHEPTETHICSCKUI OOMEH.

Mmuto3

®a3p1 MuTO3a. bruonorndeckoe 3HaueHue MuTo3a. L{uTokuHes.

Meiio3

®da3k1 Meiio3a. bruonoruueckoe 3HaYCHUE MEH03a.

JdeMoHcTpanmu

Crpoenue u cTpyKTypa Oemka.

Crpoenne monekyn JJHK u PHK.

Perumnkanus JJHK.

CxeMBbI dHepreTHdeckoro oOMeHa u OMoCHHTE3a Oerka.

CrpoeHne KJIETOK TMPOKAPHUOT W DYKAPHUOT, CTPOCHHE W MHOT000pa3ue KJICTOK pacTCHHH H
JKHBOTHBIX.

Crpoenue Bupyca.

dortorpadun CXeM CTPOCHHS XPOMOCOM.

Cxema cTpoenus rena. Mutos.

[pakTuyeckoe 3anarue Nel: HaOnroneHne KIIETOK PACTCHHI W KUBOTHBIX TMOJ] MUKPOCKOIIOM
Ha TOTOBBIX MHKPOIIpEIaparax, ux omucaHue™

IIpakTuyeckoe 3aHsTHe Ne2: [IpuroroBieHHME W ONMHUCAHWE MHUKPOIPEIApaToOB KIETOK
pacteHmii*

MpakTuyeckoe 3ansitue Ne3: CpaBHEHUE CTPOCHHUS KJIECTOK PACTEHUN U KMBOTHBIX 1O TOTOBBIM
MHUKpoIIpernaparam™
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IIpakTuyeckoe 3ansiTue Ned: AHanm3 0COOCHHOCTEH CTPOCHHUS MTPOKAPUOTHUECKUX OPTaHU3MOB
B 3aBHCHMOCTH OT 00pa3a KU3HU

[pakTnyeckoe 3ansitue NeS: CpaBHeHHe BUpyca 1 OakTepuodara

IpakTnyeckoe 3ansitue Ne6: Vccnenosanne mexanusma ynsoenus: JJHK, oOpazosanus PHK n
CBSI3aHHBIX C HUMH IIPOLIECCOB™.

IMpakTuyeckoe 3ansaTue Ne7: Pemenue 3aa4 Ha perunkanuio JJTHK

IpakTnyeckoe 3ansitne Ne8: IlocTpoeHne cxem »HEpreTHYeckoro oOMeHa M OHMOCHHTE3a
Oenxa*

IIpakTu4yeckoe 3ausaTue Ne9: AHann3 3TarroB MUTO3a™

pakTnyeckoe 3ansitne Nel0: AHanu3 3TanoB Meioza*

TEMA 2.0pranusm, pa3MHOKeHHe 1 HHAMBUIYAJIbHOE Pa3BUTHE OPraHUu3MOB

Pa3mHoOKeHHe OpraHu3MoB

Opranusm - equHoe enoe. MHOrooOpasue opraHu3MoB. PasMHOXKEHUE - BaXKHEUIIIEe CBOHCTBO
JKUBBIX opraHn3MoB. [looBoe u Gecrionoe pazMHoxeHne. Melo3.

I'ameTorenes

O0pazoBaHME MOJOBBIX KIETOK

OmogoTBopeHue.

HNuauBuayaabHOe pa3BUTHE OPraHU3Ma

OMOpHOHANILHBIN dTar OHTOTeHe3a. OCHOBHBIC CTaANU SMOPHUOHAIBHOTO pa3BUTUs. OpeanozeHes.
Hocmambpuonanvroe passumue.

CxoacTBO 3apoablieii mpeacTaBuTe/eiil pa3HbBIX I'PYNN MO3BOHOYHBIX KAK CBHIETEIbCTBO
HX IBOJIOIUOHHOIO POACTBA.

[TpuunHbl HapyIEHUH B pa3BUTUU OPTaHU3MOB.

HNuauBuayaabHoe pa3BUTHE YeJOBEKa

PenpoaykTuBHOE 310pOBbE.

[ocnencTBusi BJIMSIHUS AJIKOIOJisl, HUKOTHMHA, HAPKOTHUYECKHX BeUIECTB, 3arpsi3HEHUs!
cpeabl HA pa3BUTHE YeJIOBeKA.

JdemoHcTpauunu

MHuoroo6pa3ue OpraHu3MoB.

OOMeEH BeIIeCTB U PEBpaIllcHUE SHEPTUU B KIICTKE.

DOTOCUHTES.

Jlenenue KiIeTKH.

Murtos.

Becnonoe pazMHOXeHHE OPraHU3MOB.

OO6pa3oBaHME MOJOBHIX KJICTOK.

Meiios.

Om1040TBOPEHHE Y PACTCHUM.

NnauBunyansHOE pa3BUTHE OpraHU3Ma.

Tune! TOCTAIMOPHUOHATLHOTO Pa3BUTHS KUBOTHBIX.

IpakTuyeckoe 3anstue Nell: CpaBHeHHE OCOOCHHOCTEH CTPOCHHS W IKHU3HEIACATEIHHOCTH
MYKCKUX U )KEHCKUX HaMEeT

IpakTnyeckoe 3ansitue Nel2: AHanu3 3TanoB rameTrorenesa™

IIpakTuyeckoe 3ausaTue Nel3: AHamu3 3TarioB SMOPHOHAIEHOTO 3TAla OHTOTeHe3a™

IIpakTuyeckoe 3anHsitHe Nel4: BrisiBieHwe W ONMMCaHWE TPU3HAKOB CXONCTBA 3apOIBIIICH
YyeNoBeKa M JPYTHX MMO3BOHOYHBIX KaK J0Ka3aTeIbCTBO MX 3BOJIIOLMOHHOTO poncTBa™

IpakTnyeckoe 3ansitne NelS: XapakTepucTrKa IMOCIEACTBUM BIMSHUS BpEIHBIX (PAaKTOPOB Ha
(hopMHupoBaHHE OpraHu3Ma B SMOPHOHAIBHBIN mepron™

TEMA 3. OCHOBBI FTeHeTUKH U CeJIEKIINU

OcCHOBBI YUeHHS 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH*

I'enernka - Hayka O 3aKOHOMEPHOCTSX HACJIENCTBEHHOCTH W W3MEHYHBOCTH OPTaHWU3MOB.
I'"MeHnens - OCHOBOIOJIOXKHUK TeHETUKH. [ eHeTHUecKass TEpMUHONIOTHSI U CUMBOJIMKA. .

MoHoru0puaHoe cKkpeniuBanue™

3akoHBI TeHETHUKH, yCTaHOBIICHHBIE [.Mennenem

JAurudpuaHoe ckpemimBaHue
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XpomMocoMHAasi TeOpHsl HACJIEACTBEHHOCTH .

Bszaumooeticmeue cenos.

I'eneTnka mona*.

Cyennennoe ¢ noiom Haciedosauue.

3HavyeHHEe TeHeTHKH JUIS CeJIEKIIMM U MeTHIIHHbI*,

HacaencrBeHHbIe 00J1€3HU YeJIOBEKa

Wx npuanHbl 1 IpopUIIaKTHKA.

3akonoMepHocTH U3MeHYHBOCTH. HacjiencTBeHHAass ”3BMEHYHUBOCTh *

Hacnencrsennas, mim reHOTUNIHYECKAst, N3MEHINBOCTD.

MonudukanuoHHass I3BMEHYUBOCTb *

MoaudukanroHHas UM HEHACIIECACTBEHHAs, H3MCHYHBOCTb.

I'eneTuka yenoBexa*.

lenernka n MenuiuHa. MarepuallbHbIe OCHOBBI HACIICICTBEHHOCTH U M3MEHUUBOCTH. | eHeTHKa 1
3BOJIIOLIMOHHAS Teopusl. [ CHeTHKA MOMYSIHIA.

OcHOBBI ceJIeKIIUM PACTEeHMIl, ;)KHBOTHBIX 1 MUKPOOPTaHU3MOB

I'enernka - Teopermdeckass ocHOBa cenekiuu. OfoOMallHUBaHUE >XUBOTHBIX M BBIPAIIMBAHHUE
KyJIBTYPHBIX PACTCHUM - HaYalIbHBIC 3TaIlbl cenekiun. YueHne H.M.BapumoBa o nieHTpax MHOTOOOpa3us
Y TIPOMCXOXKIEHHS KYIBTYPHBIX PaCTEHHH.

OcHoBHBbIE METOABI CeJIEKITUH

I'mOpuau3anus W WCKYCCTBEHHBIH OTOOp. OCHOBHBIC ITOCTIDKEHHS COBPEMEHHOW CENCKIIUU
KyJIBTYPHBIX PAaCTEHHH, JOMAITHUX KUBOTHBIX U MHUKPOOPTaHU3MOB. BHOTEXHONOTHS, €€ JOCTUXKCHUS U
MIEPCTIEKTUBBl  PAa3BUTHA. Omuyeckue dacnekmsvl HEeKOMOPbIX OOCMUdNCEHUN 6 OUOMEXHOIO02UU.
Knonuposanue srcusommuix (npodiemvl KIOHUPOBAHUS UETI0BEKA).

JdeMoHcTpanmu

MonorubpuaHoe u TUTHOPHIHOE CKpEITUBaHUE.

ITepexpect xpoMocoM.

CueruieHHOE HaClIeJOBaHuE.

MyTtanumn.

Lentpsl MHOTOOOPA3HsI U IPOUCXOXKACHUS KYJIBTYPHBIX PACTCHUHN H JIOMAIIHUX KUBOTHBIX.

I'ubpunuzanus.

HckyccTBeHHBIN 0TOOD.

HacnencTBeHHbIC 00NIE3HN YETIOBEKA.

Brusiaue ankoronnsMa, HApKOMaHUH, KypeHUs Ha HACJIEACTBEHHOCTb.

[pakTuyeckoe 3amatue Nel6: CocraBieHHE TNPOCTCHIIUX CXEM MOHOTHOPHUIHOTO
CKpenuBaHus ™

IIpakTuyeckoe 3ausaTue Nel7: CocraBiieHHE IPOCTEUIITUX CXEM TUTHOPHUIHOTO CKPEITUBAHUS ™

[pakTuyeckoe 3ansarue Nel8: Pemrenue reHeTHueckux 3a7ad  HAa  MOHOTHOPHUIHOE
CKpeuiBaHue™

IIpakTuyeckoe 3ausaTue Nel9: Permenne reneTHIeCKUX 3a7a4d Ha TUTHOPUIHOE CKpeIIBaHue™

[pakTuyeckoe 3anaTue Ne2(: PemieHue 3ajmau Ha HACJEJOBAaHUE TPYIIT KPOBU IO CUCTEME
ABO*

IpakTuyeckoe 3aHaTHe Ne2l: PemeHne reHeTWYECKMX 3a7a4 Ha HAClIEIOBaHWE IPHU3HAKOB,
CIETUIEHHBIX C rmojoM™

I[pakTuyeckoe 3ansiTue Ne22: PenieHne 3a/1a4 Ha CICIITICHHOE HACIIEIOBAHHUE TTPU3HAKOB*

IIpakTHyeckoe 3ansaTue Ne23: Anann3 GEHOTHITHMYESCKOH M3MEHINBOCTH

IIpakTuyeckoe 3aHsiTue Ne24: BrlspieHHE MYyTareHOB B OKPY)KAIOIIEH cpele W KOCBEHHAs
OIICHKA BO3MOXHOTO UX BIIMSHUS Ha OpraHu3M*

TEMA 4. IIpoucxo:kaeHne ¥ pa3BUTHe KU3HH HA 3eMJle. JBOJTIOIUOHHOE YUeHHUe

IIpoucxo:xneHue U Ha4YAJIbHbIE TANbI PA3BUTHUS KU3HU Ha 3eMue.

Ucrtopust pa3BuTUS 3BOJIOLUOHHBIX uUAeH. [WNOTE3bl NpOUCXOXKIAEHUS KU3HU. H3ydeHue
OCHOBHBIX 3aKOHOMEpPHOCTEH BO3HHUKHOBEHHSA, PAa3BUTHA W CYNIECTBOBAHUS IKH3HHM Ha 3eMmIe.
YcrokHeHNe JKMBBIX OPraHU3MOB B IIPOIIECCE 3BONIONHMHA. MHOroobpasue >XHBOIO MHpa Ha 3emiie U
COBpPEMEHHasl €ro OpraHu3alusl.

EcTtecTBeHHblii 0TOOP.
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3nauenne pabdor K.JImmanes, JK.b.Jlamapka B pa3BUTHH DSBOJIOIMOHHBIX HACH B OWOJIOTHH.
OpomonnonHoe yuenue Y./lapBuHa. Poib SBOMIOIMOHHOTO yYeHHS B (DOPMHPOBAHWUH COBPEMEHHOU
€CTECTBEHHOHAYYHOIN KapTUHBI MHpA.

Bupa. llonyasiuus.

Konnemnmus Bupma, ero kpurepuu. l[lomymsimus - CTpyKTypHas €AWHWIA BHAAa W DSBOIIOLHU.
JBrKyIIre CHITbI SBOJTIOLINT

MuKpo3BOJIOIMSA H MAKPOIBOJIIOLUS

Cuntetnueckas Tteopus dBomonnd. Mukpossomionusi. COBpeMEHHBIE TIPEACTABICHHUS O
Bunooopasoanuu (C.C.UerBepukos, .M .11Imansraysen). Makpoaposnroius. Jloka3aTeIbCTBa 3BOJIIOLNH.

Coxpanenue Ouono2uyeckoeo MHO2000pasus KAk OCHO8A ycmouuueocmu oOuocepvl u
npocpeccugnoeo ee pazeumus. [Ipuannel BeiMupanus BuaoB. OCHOBHBIE HAIPABICHHS SBONIOLUOHHOTO
mporpecca. buomornaeckuii mporpecc U OMOIOTHISCKUAN perpecc.

JdeMoHcTpanmu

Kputepuu Buna.

CTpyKTypa MOIyJISAINH.

AnanTrBHBIE 0COOEHHOCTH OPTaHU3MOB, UX OTHOCHUTENBHBINA XapaKTep.

DBOJIOLMOHHOE JPEBO PACTUTEIBHOTO MHpA.

DBOITIONIMOHHOE IPEBO KUBOTHOTO MHPA.

[IpencraBuTenu peAKUX U UCUE3AIONINX BUIOB PACTEHUH U KHUBOTHBIX.

[pakTuyeckoe 3ansaTume Ne25: Omnmcanue ocobell OJHOTO BUAA MO MOP(OIOTHUECKOMY
KpUTepHIo*

IIpakTuyeckoe 3ansatue Ne26: IlpucmocoOneHne OpraHW3MOB K pPa3HBIM cpeaaM OOWTaHUS
(BomHOI, HA3eMHO-BO3AYIIHOM, TTOUBEHHOH ) *

IpakTnyeckoe 3ansitne Ne27: AHaJIN3 U OLICHKA Pa3IMYHBIX TUIIOTE3 IPOUCXOXKICHUS KUZHU*

TEMA 5. Ilpoucxo:kaeHue 4ejioBeKa

AHTpoOMnOreHes

Opomonius puMatoB. COBPEMEHHBIC THUIIOTE3bl O MPOMCXOKICHUM YelioBeKa. J[okazarenhcTpa
POZCTBA YeIOBEeKa C MIIEKOMTUTAIOIIIMHE KHUBOTHBIMHU. DTAITbl 3BOJIIOIINN YeJI0OBEKa.

YesioBeueckne pacol

PoncTBO M €MMHCTBO POUCXOXKICHYS YelloBeueCKuX pac. Kputuka pacusma.

JdemoHcTpauuu

UepTsI CXOACTBA U PA3IMYMNs YEIOBEKa U )KUBOTHBIX.

UepThl CXOICTBA YEJI0OBEKA U MPUMATOB*,

ITpoucxoxaeHue 4enoBeka.

YenoBedeckue pachl.

IMpakTuyeckoe 3ansaThe Ne28: Ananu3 U OICHKA PAa3IUYHBIX TUIOTE3 O MPOUCXOXKICHUU
yenmoBeka™

IIpakTu4yeckoe 3ausiTue Ne29: AHaTN3 STAIIOB 3BOIOIUHN YeJIOBEKa™,

TEMA 6. OcHOBBI 3K0JI0THH

JKoJI0Tus KaK HayKa

OKoJNOTHS - HayKa O B3aHMMOOTHOIIICHUSAX OPTraHW3MOB MEXIY COOOM M OKpYKAIOIIEH Cpeiou.
Okosnorndyeckue (pakTopbl, UX 3HAYCHHUE B JKU3HU OPraHU3MOB. DKOJIIOTHUECKHE CHCTEMBbl. BumoBas u
MPOCTPAHCTBEHHAS CTPYKTYpa IKOCUCTEM.

IIumeBble CBSI3W, KPYroBOPOT BelIeCTB M MNpeBpalleHHe JIHEPrMUd B IKOCHUCTEMAaX.
Me:kBHI0BBIEC B3aMOOTHOLICHHUS B IKOCHCTEMe

Konkypenuusi, cHMOHMO3, XHMIIHMYECTBO, MAapasUTU3M. [Ipuuunvl YCMOUYUBOCHU U CMEHbl
akocucmem. Cykyeccuu. VIcKyccTBEHHBIE COOOIIECTBA - arPO SKOCUCTEMBI B YPOO IKO CHCTEMBI.

Buocdepa - rnodansHas 3xocucrema. buocgepa n yesioBex

Vuenne B.M.Bepnaackoro o Omocdepe. Ponp xuBbIX opranu3moB B Ouocgepe. buomacca.
KpyroBopoT BaskHEHIITNX OMOTEHHBIX MIEMEHTOB (Ha MpuMepe YIJiepoaa, a3oTa | 1ip.) B 6uocdepe.

Wsmenenuss B Ouochepe. IlocmenctBuss ACSITEILHOCTH 4YENOBEKAa B OKpYy)Karomieh cpene.
BoszelicTBre mpon3BOACTBEHHON JESTENBHOCTH Ha OKPYXKAIOIIYIO Cpeay B 00JacTH cBoed Oymyrieil
npodeccun. [10b6anvubie IK0N02UNECKUE NPOOIeMbl U NYMU UX peuleHus. DKOJIOTU KaK TeopeTHIecKas
OCHOBa PaIMOHAIBHOTO TPHUPOOTIONB30BaHHS U OXpaHbl TpUpobl. Hoocdepa.

I[IpaBuia noBeneHus Joael B OKPy»Kaiouieii NpUpoaHoii cpene.
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bepexxnoe oTHOmEHHE K OWOJIOTHYCCKUM OOBEKTaM (PacTEeHUSM H JKHBOTHBIM M HX
C000IIIeCTBaM) M MIX OXpaHa.

JdeMoHcTpanmu

Okonoruveckue (pakTophl U UX BIUSIHUC HA OPTaHU3MBIL.

MeXBHIOBBIE OTHOIIEHHS: KOHKYPEHIINS, CAMON03, XUIIIHUIECTBO, TaPa3UTH3M.

SpycHOCTH paCTUTENHFHOTO COOOIIECTBA.

[Mumessie nenu u cetr B OMOLIEHO3E.

DKOJIOTHYECKHUE MHPAMHU/IBL.

Cxema IKOCHUCTEMBI.

KpyroBoport BemecTB 1 npeBpalieHne SHEPIUn B SKOCUCTEME.

Buocdepa.

Kpyrosoport yriepona (a3ota u ap.) B Ouocadepe.

Cxema arpo K0 CUCTEMB.

Oco60 oxpaHsieMble IPUPOIHBIE TEppUTOpUH Poccuu.

IIpakTuyeckoe 3ansaTue Ne30: Ommcanwe aHTPOIOTCHHBIX HW3MEHEHHH B €CTECTBEHHBIX
MIPUPOMHBIX JTaHAmAadTax CBOCH MECTHOCTH

IIpakTyeckoe 3ansaTHe Ne31: CpaBHUTEIHHOE ONMCAHUE OHOM M3 €CTECTBEHHBIX NMPHUPOIHBIX
cucTeM (HarmpuMep, Jieca) U KaKO-HUOYIb arpo KO CUCTEMBI (HapuMep, IIICHHYHOTO OIS )™

IpakTuyeckoe 3anaTHeNe32: CocraBieHHE CXeM Mepefaddl BEUIECTB M DHEPIHH IO IEMSIM
NUTaHUS B IPUPOIHON SKOCHCTEME U B arpoLeHo3e™

[Mpaktuyeckoe 3ansitue Ne33: Omnwucanue U MNPAKTUYECKOE CO3MAHHE HMCKYyCCTBEHHOU
9KOCUCTEMBI (ITPECHOBOAHBINA aKBapHUyM)*.

pakTnyeckoe 3ansitne Ne34: PemeHne sKonornueckux 3agaqa’.

TEMA 7. buonuka

Buonnka kak 01HO M3 HANIPABJIEHUI1 OMOJIOTMN U KHOEPHETHKH*

Paccmorpenne OumoHmKoi ocobeHHOCTel MOp(hO-QU3NOTOTHIECKOH OpraHU3allMyd  KHUBBIX
OpPraHU3MOB U MX HCIOJIb30BAHUS Ul CO3JAHUSI COBEPLICHHBIX TEXHMUYECKUX CHUCTEM M YCTPOMCTB IO
AQHAJIOTMHM C JKUBBIMM CHCTeMaMHu. [IpuHIMIBI M TpHUMEpbl MCIOJNB30BAaHUS B  XO3AHCTBEHHON
JeSITeIbHOCTH JItofiel MOp(o-QYHKIIMOHAIBHBIX YePT OPTaHU3alMU PACTCHUH 1 )KUBOTHBIX.

JdemoHcTpauuu

Mopnenu ckinaa4aToil CTPYKTYpPhl, HCIIOJIb3yEMOU B CTPOUTENIbCTRE.

TpyOuaTbie CTPYKTYpHI B )KUBOW PUPOJE U TEXHUKE.

AbspoauHaMHUYECKUE U THAPOANHAMUYECKHE YCTPOICTBA B XKUBOI NIPUPOAE U TEXHUKE.

IKCKypcHH

MHnozoobpasue 6u0os.

Cesonnvle (8ecennue, ocennie) usmeHeHus: 8 npupooe.

Mnocoobpaszue copmog KyrbmypHuIX pacmeHuil u nopoo OOMAWHUX HCUBOMHBIX, MEMOObl UX
6b16€0CHUsL (CENEKYUOHHAS CINAHYUS, NTIEMEHHAS (hepMa, CelbCKOXO3AUCBEHHAS 8bICINABKA).

Ecmecmeennvle u uckyccmeenuvle IKOCUCTHEMbL C80€20 PALIOHA.

Temsbl pedepaToB (10KI1a10B), HHIUBUIYAJILHBIX IPOCKTOB
Knerounas reopust crpoeHust oprann3MoB. Vcropusi, COBpEMEHHOE COCTOSTHHE
Hacnencreennas nadopmanus 1 nepegaya ee U3 MOKOJIECHUS B IOKOJIEHUE.
JpaMaTudeckue CTpaHUIBI B UCTOPUH PA3BUTHS TEHETHUKH.
VYcnexu cOBpeMEHHOM I€HETUKH B MEUIIMHE U 3APaBOOXPAHEHUH.
Hcropust pa3ButHs 3BOIIOIIMOHHBIX uael 10 Y./apBuHa.
«Cucrema npupoas» K.Jluanes u ee 3HaYeHUE I Pa3BUTHS OHOJIOTHH.
CoBpeMEHHBIE NTPEICTABIEHUS O MEXAaHN3MAaX U 3aKOHOMEPHOCTSAX 3BOJIIOLHH.
CoBpeMeHHbIE IPEACTABICHNUS O 3apOKICHUH XU3HU. PaccMOTpeHHe U OLleHKa pa3IM4HbIX
TUIIOTE3 [IPOUCXOXKIAECHUS
9 CoBpeMeHHbII 3Tan pa3BUTHUS yeioBedyecTBa. YenoBedyeckue pacbl. OacHOCTb pacu3Ma.
10 BozneiicTBie denoBeKa Ha MPUPOAY HA pa3iIM4yHBIX JTalax pa3BUTHA UYEIOBEYECKOIO
oOriecTBa.
11 BnusiHue okpyskarouiei cpeapl U ee 3arpsiI3HeHHsI Ha pa3BUTHE OPTaHU3MOB.
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12 Baustaue KypeHwus, yInoTpeOaeHusT aaKoToIs U HApKOTHKOB POIUTEISIMHU Ha dMOPHOHAIHHOE
pasBuTHE peOCHKA.

13 BuramuHsbl, epMeHTHI, TOPMOHBI M UX POJb B OpraHu3Me. HapylieHus npu ux HeIOCTaTKe U
U30BITKE.

14 TIpuuuHBI ¥ TPAHHIIB YCTOMIMBOCTH OMOCHEPHI K BO3IEHCTBHIO NEATCILHOCTH JIIOICH.

15 buoreHO3BI (PKOCHUCTEMBI) pPA3HOTO YPOBHA W HMX CONMOMAYHHEHHOCTh B TJI00aIbHOU
3KOocHUCTEeME - Obrocdepe.

16 BugoBoe u sKooruaeckoe pazHooOpaszne OMOIEHO03a KaK OCHOBA €T0 YCTOMYHNBOCTH.

17 TNoBbleHHe TPOJYKTUBHOCTH (POTOCHHTE3a B UCKYCCTBEHHBIX IKOJIOTHYECKHX CHCTEMAaX.

18 PaznuyHbIe 3KOJIOTHYECKUE TUPAMUJIBI B COOTHOIICHHS OPTaHU3MOB Ha KaXKI0H WX CTYIICHU.

19 [lytu noBbIIICHUS OMOJIOTHUYECKOM MPOYKTUBHOCTH B UCKYCCTBEHHBIX DKOCHCTEMAX.

20 Ponb MpaBUTENBECTBEHHBIX M OOIIECTBEHHBIX HKOJOTMUYECKHX OPraHMU3alldii B COBPEMEHHBIX
Pa3BHUTHIX CTpaHaX.

21 PanmoHalbHOE HCIIONB30BAaHUE M OXpaHa HE BO30OHOBIISIEMBIX HPUPOIHBIX PECypcoB (Ha
KOHKPETHBIX ITPUMEPAX).

22 OmacHOCTh TI00abHBIX HapylleHud B Ouochepe. O30HOBBIC «IbIPbI», KUCIOTHBIC TOXKIH,
CMOTH ¥ UX MPEIOTBPAIICHHUE.

23 DKojorMYecKue KPHU3WChI W DKoJormdeckue KartacTpodbl. I[IpemoTBpamienme  uX
BO3HHKHOBCHUSI.
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2 TEMATHYECKOE IIVIAHUPOBAHHUE

Bun yueOHoii paboThI O0BbeM yacoB
MaxkcumanbHasi ydeOHasi Harpy3Ka (Bcero) 154
B TOM 4Hcje B ()opMe NPaKTHYECKOM MOATOTOBKU 88
Oobs3aTenbHAsA AyINTOPHAA YueOHasi HATPy3Ka (Bcero) 154
B TOM 4HCJIE:
JIEKITAHA 70
TIPAKTUYCCKHUE 3aHATHUS 64
CamocTosiTe/ibHas padoTa o0yualonierocsi (Bcero) -

[IpomexyTouHas artectanys B popme: nu¢depeHIHPOBAHHBIN 3a4eT
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2.1 TEMATHYECKHUM ILIAH

Ne HaumeHoBaHue pa3iesioB U TeM Make. Camocr. KoJsinuecTBO 4acoB ayIMTOPHOM
yueo0. pabora padoThl
Harpyska BCETO BT.Y. | TEOPETHY. | MPAKTUY.
MPaKTUY | 3aHATUS 3aHATHUS
eckas
MTOJTOTO
BKa
1 BBenenue 2 - 2 - 2 -
2 YueHue o KIETKE 44 - 44 20 22 20
3 Opranusm, pa3MHOKEHHE U HHAUBUAYAJIIBHOE PA3BUTHE OPraHU3MOB 24 - 24 10 14 10
4 OCHOBBI T€HETHKH U CEICKIINH 42 - 42 38 24 18
5 IIpoucxoxaeHue W pa3BUTHE SJKU3HH Ha 3eMyle. OBOJIOIMOHHOE 14 - 12 6 8 6
ydeHue

6 IIpoucxoxaeHue yenoBeka 8 - 8 4 4 4
7 OCHOBBI 3KOJIOTHH 18 - 18 10 8 10
8 buonunka 2 - 2 - 2 -
9 JnddepenunpoBanHblii 3aueT 2 - 2 - 2 -
HUTOI'O: 154 - 154 88 68 68
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2.2 XapaKTepHCTHKA OCHOBHBIX BU/I0B Y4e0HOM /1eSITeJIbHOCTH CTY/IEHTOB

Copaepxanne o0yueHunst

XapakTepHCTHKA OCHOBHBIX BUJOB 1eSITeIbHOCTH CTY/ICHTOB
(Ha YpoBHe Y4eOHBIX J1eCTBHI)

Beenenue

O3HakOoMJIGHHE C OWOJIOTMYECKUMH CHUCTEMaMH pPa3HOro YPOBHS: KIIETKOH,
OpraHWU3MOM, TMOMYJISAIHCH, JSKocHcTeMol, Omocdepoil. OmpenerneHne poiH
Oouonoruu B (JOPMUPOBAHHH COBPEMEHHOW €CTECTBCHHOHAYYHON KapTHHBI MHUpa U
MPAKTUYECKOH e TeNbHOCTH Jrojiel. OOyueHue COOTI0ICHUIO PaBUIT TOBEICHUS B
pUpoje, OSPEKHOMY OTHOIICHUIO K OHMOJIOTHYECKUM OOBEKTaM (pacTCHUSM U
JKHBOTHBIM M UX COOOIIECTBAM) U MX OXpaHe

YYEHHE O KJIETKE

XuMUUeckas
OpraHU3aINs KICTKH

YMeHue TpOBOAUTH CPAaBHEHHUE XMMHUYECKONW OpraHM3al[ud >KUBBIX M HEKHBBIX
00bexToB. [lomydeHne mpencTaBieHUs] O POIM OPTaHMYECKUX M HEOPTaHMYECKHUX
BEILECTB B KJIETKE.

Crpoenne W QyHKUIUH
KIIETKH

Wzydenue cTpoeHHS KIETOK 3YKApUOT, CTPOSHUS M MHOTOO0pa3usl KIIETOK paCTCHUN
¥ KUBOTHBIX C TOMOINBI0O MHUKpoTpenaparoB. HaOmomeHne KIeTOK pacTeHHd u
KUBOTHBIX TIOJ MHKPOCKOTIOM Ha TOTOBBIX MHKpPOIIpeTaparax, HX OIMCaHHeE.
[IpuroToBneHue U ONHUCAHHE MUKPONPENAPATOB KIETOK pacTeHuil. CpaBHEHHE
CTPOCHHUSI KJIETOK PACTCHHUH U )KUBOTHBIX MO TOTOBBIM MUKpOMpEnapara.

Oo6mMmen BEILIECTB 51
MPEBPAIICHUE SHEPTUH B
KJIETKE

YMeHHE CTPOUTH CXEMBI SHEPTEeTHIECKOro 0OMeHa u OmocuaTe3a Oenka. [lomydeHne
MpeACTaBIeHNs O MPOCTPAHCTBEHHOH cTpyKType Oenka, monekyn JHK u PHK

KuzHeHHbIH
KJIETKH

LUK

O3HakoMJICHHE C KJICTOYHOW TEOpuUed CTPOCHUS OpraHu3MOB. YMCEHHE
CaMOCTOSATENIHO MCKaTh TOKA3aTEIhCTBA TOTO, YTO KJIETKA - DJIEMEHTApHAs >KUBas
CUCTEeMa U OCHOBHAs CTPYKTYpHO-(QYHKIIMOHAJbHAS CIUHUIIA BCEX IKUBBIX
OpraHU3MOB

OPI'AHM3M. PASMHOKEHHUE U UTHANBU/AYAJIBHOE PABBUTUE OPTAHU3MOB

PasmuoxxeHnue OBJIaI[CHI/IC 3HaHUAMH O PpPasMHOXCHUM KaK O BO)KHEUIIIEM CBONCTBE JKHUBBIX

OpraHu3sMoB OpraHu3mMoB. VMeHHe caMOCTOSATEIbHO HAXOAUTh OTIMYHS MHUTO3a OT Meﬁo3a,
onpeacsad 5BOJIONMOHHYIO POJIb 3TUX BUJOB ACJICHUA KIICTKH

I/IHI[I/IBI/I,I[yaJII:HOC O3HakOMJICHHE C OCHOBHBIMH CTagusiMH OHTOI'CHE3a Ha IIPUMEPE PaA3BUTUA

pa3BUTHE OpraHu3Ma

MMO3BOHOYHBIX )KHUBOTHBIX. YMEHHE XapakTepHU30BaTh CTaAWN TOCTIMOPHOHAIHEHOTO
pa3BuUTHS Ha npumepe yenoBeka. O3HAKOMJICHHE C MNpPUYMHAMU HapylIeHUH B
Pa3BUTUU OPraHU3MOB. Pa3BuTHE yMEHUS MPABWILHO (DOPMUPOBATH JTOKA3ATEIHHYIO
0a3y 2BONIOIMOHHOTO Pa3BUTHS KHUBOTHOTO MUpa

NuanuBuayanbHOE
pa3BUTHE YEJIOBEKA

BrisiBieHne w omnncaHue TPHU3HAKOB CXOJICTBA 3apOABINICH YeIOBEKa M JAPYTHX
MO3BOHOYHBIX KaK JI0Ka3aTeabCTBA MX JBOJIOLMOHHOrO poacTtBa. Ilomydyenue
MIPEJICTABICHUSI O TOCIEACTBUSAX BIMSHUS aJKOTOJII, HUKOTHHA, HAPKOTHYECKHX
BEIIIECTB, 3arpsI3HEHHSI CPeJIbl HA PAa3BUTHE M PENPOTYKTHBHOE 3T0POBbE YETIOBEKA

OCHOBBI I'EHETHUKH U CEJIEKLIUN

3aKOHOMEPHOCTH
N3MEHYNBOCTH

O3HAaKOMJICHHE C HACJCICTBEHHONW M HEHACIIECACTBCHHOM H3MEHUHMBOCTBHIO U €€
OMOJIOTHYECKON POJBIO0 B DBOJIOLWHU KWBOro Mupa. [lomydeHue mpencTaBieHus O
CBSI3W TEHETHKH M MenuiuHbl. O3HaKOMJICHHE C HACIEICTBEHHBIMH OOJIE3HAMHU
YeIIOBeKa, WX MPUYMHAMU M Tpo(UiIakTHKON. V3ydeHue BIMSHUS aJIKOTOJIM3MA,
HapKOMaHWHM, KypeHHsl Ha HACJICICTBEHHOCTh Ha BHaeoMmarepuaie. AHanu3
(heHOTHTIMYECKON M3MEHYMBOCTH. BBIABIEHHE MyTarcHOB B OKPYXKAIOIIEH cpene u
KOCBEHHAs OIICHKA BO3MOXKHOTO MX BIUSHUS HA OPTaHU3M

OCHOBBI CeJIEeKLUU
pacTeHui, *KUBOTHBIX U
MHUKpPOOPTaHNU3MOB

[Tony4yenue mpencTaBiaeHUs O T'€HETUKE KaK O TEOPETHUUYECKOW OCHOBE CEIEKIIHUU.
Pa3ButHe mMera mpeAMETHBIX YMEHHH B IMPOIECCE HAXOXKACHHUSA Ha KapTe IEHTPOB
MHOT000pa3ns W MPOUCXOKIEHUS KYJIBTYPHBIX PAaCTEHUH M TOMAITHUX >KHBOTHBIX,
oTkpeIThix H.M.Bapunoseim. M3yuenue MeTos0B THOPUIU3AIUN U UCKYCCTBEHHOTO
orbopa. YMeHHE pa30HMparhbCs B ITUYCCKUX ACIEKTaX HEKOTOPBIX JIOCTHXKEHUH B
OMOTEXHOJIOTHH: KIIOHUPOBAaHHUH JKMBOTHBIX M MPoOIeMaxX KIOHUPOBAHHS YEIOBEKA.
O3HAKOMJICHHE C OCHOBHBIMH JOCTHKEHUSMU COBPEMEHHOM CEIEKIUU KYTbTYPHBIX
pacTeHH, JOMAITHUX YKHBOTHBIX 1 MUKPOOPTAHU3MOB

INPOUCXOXKJEHHUE U PASBBUTHE KM3HU HA 3EMJIE. 3BOJIIOIIMOHHOE YYEHHUE
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[Ipoucxoxnenue U | AHaIM3 M OLEHKa pa3lWYHbIX THUIIOTE3 MPOUCXOKIACHUs >XH3HM. [lomyuenue
HayaJbHbIE JTalbl | OpeAcTaBleHUss 00 YCIOKHEHMU S>KUBBIX OpraHM3MOB Ha 3emile B IIpolecce
pa3BUTUS  JKM3HU  HA | DBONIOIMM. YMEHHE OKCHEPUMEHTAJIBHBIM IIYTEM BBIABIATH  aJalTHBHBIE
3emiie 0COOEHHOCTH OpraHU3MOB, HMX OTHOCHTENbHBIH xapakTep. (O3HaKOMIIEHHE C
HEKOTOPBIMU TIPEICTABUTEIIAIMU PEIKUX W MCYE3AOLUX BHUIOB pacTeHUH H
KMBOTHBIX. [IpoBenenue omucanust ocodeil oqHOrO BHIA MO MOP(OIOrHIECKOMY
KPUTEPHIO TIpU BBHIMOJNHEHWH JaboparopHod pabotel. BeisBnenue dept
MpUCHOCOOIEHHOCTH OPraHU3MOB K Pa3HBIM cpefjaM OOMTaHus (BOOHOM, Ha3eMHO-
BO3IYITHOH, ITOYBCHHOMN)
HUctopus pa3Butus | M3ydueHue Hacieaus 4enoBedecTBa Ha IIPUMEPE 3HAKOMCTBA C UCTOPUEH pa3BUTHA
9BOJIOLMOHHBIX UAeH spomtonmoHHbIX uuaed K.JIunnes, JK.b.Jlamapka Y./lapsuna. OueHuBaHHe ponu
HBOJIIOIIMOHHOTO Y4eHHS B (POPMHPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAyYHOI
KapTuHbl Mupa. Pa3zBuTHe CHOCOOHOCTH SICHO M TOYHO H3JIaraTh CBOU MBICIH,
JIOTHYECKH OOOCHOBBIBATH CBOIO TOUYKY 3pEHHS, BOCIIPHHHUMATh M aHAIM3MPOBAaTh
MHEHHs1 COOECEAHMKOB, IPH3HABAs MIPaBO APYTOro YeNoBeKa Ha HHOE MHEHHUE
MHUKpO3BOIIIOLIUS u | O3HaKOMJIEHHE C KOHILIETIMEH BUAA, €€ KPUTEPHSIMHU, IOA00p IPUMEPOB TOTO, YTO
MaKpO3BOJIFOLIUS HONMyNALMST - CTPYKTYpHas €AMHUIA BuAa u d3Boironuu. O3HaKoMJeHue cC

JBIDKYIIAMUCS CUJIAMH HBOJIIOLMHM U €€ JI0Ka3aTeIbCTBAaMU. YCBOCHHE TOTO, UTO
OCHOBHBIMH HaIpaBICHUIMHA 3BOJIIOIIMOHHOTO mporpecca SIBIISTIOTCSI
OMOJIOTHIECKHUIA TIPOTPecC M OMOJOTHICCKHUMA perpecc. YMEHUE OTCTauBaTh MHEHHE,
O COXpaHCHHH OWOJIOTUYECKOT0 MHOTo00pa3usi KaKk OCHOBE YCTOWYHBOCTH
Oonocepsl W TMPOrPEeCCHBHOTO €€ pa3BUTUSA. YMCHHE BBISABISATh IPUYUHEI
BBIMHPAHUS BUJIOB.

INPOUCXOXJIEHUE YEJIOBEKA

AHTpOmoreses

Anamms u OLICHKA pas3JIMYHbIX THUIIOTC3 O MPOUCXOXIACHUH UYCIIOBCKA. PasBurue
YMCHHA CTPOUTH AOKa3aTCIIbHYIO 63.3y 1o CpaBHI/ITeHBHOﬁ XapaKTCPUCTUKE
YCJIOBCKa W IIPUMATOB, JOKa3biBasd HX POIACTBO. BeisiBienue srtamnos 9BOJIIOIIMHU
YCJIO0BCKa

YemoBeueckue pacel

VYMmeHne oKa3bIBaTh PAaBCHCTBO YCJIOBCUYCCKUX pAaC HAa OCHOBAHMU UX POACTBA U
CANHCTBA ITPOUCXOXKICHUS. PazBurue TOJICPAHTHOCTH, KPUTHUKA pacu3Ma BO BCEX
€0 IMPOABJICHUAX

OCHOBBI 9KOJOI'n

DKonorus HayKa o
B3aMOOTHOIIEHUIX
OpraHn3MOB MEXTy
coboif M OKpyx)aromeit
cpenoit

Wzyuenue sxonorndeckux (akTOpOB M WX BIUSHHSI Ha OPraHU3MBL. 3HAKOMCTBO C
9KOJIOTHYECKHMH CHCTEMaMH, WX BHJOBOW M TPOCTPAHCTBEHHOW CTPYKTYpamm.
YMeHue 00bACHATH MPUYMHBI YCTOMYUBOCTH M CMEHBI SKocucTeM. O3HAKOMIIEHHE C
MEXXBHJOBBIMU B3aUMOOTHOIICHUSIMA B DKOCHUCTEME: KOHKYPEHIHEH, CHMOHO30M,
XUIIHUYECTBOM, MAapa3sUTU3MOM. YMEHHE CTPOUTH SIPYyCHOCTh PACTUTEIBLHOTO
cooOmiecTBa, MUIIEBbIE IENMH U CETH B OHOIEHO3e, a TakXKe HKOIOTHYECKHE
MUPaMUJIbl. 3HAHUE OTIIMYUTEIBHBIX IMPU3HAKOB UCKYCCTBEHHBIX COOOIIECTB - arpo
9KOCUCTEMBI U ypOO 3Ko cucTeMbl. OnucaHHe aHTPOIOTCHHBIX W3MEHEHUH B
€CTeCTBEHHBIX TPUPOJHBIX NaHmmadrax cBoell MecTHOCTH. CpaBHUTEIBHOE
OMHCaHWe OTHOW M3 €CTECTBEHHBIX MPUPOAHBIX CHCTEM (Hampumep, jeca) U KaKon-
HUOYIB arpo 3KOCHCTEMBbI (Hampumep, MIeHUYHOro mnoist). CocTaBieHHE CXeM
Mepesayy BEUIECTB M DHEPTUH MO IEMsIM MUTaHWS B TIPUPOAHOIN SKOCHCTEME U
arpoIeHo3se.

Buocdepa - mmobanpHas
JKOCUCTEMA

Osnakomienue c¢ yuenuem B.U.Bepnaackoro o Ouocdepe kak o I00aJIbHOM
skocucteMe. Hamuume TmpencTaBlIeHHUsT O CXEME OJKOCHCTEMBl Ha IpUMeEpe
ourocdepsl, KPYroBOpoTe BEILISCTB W MPEBpAIICHUN dHEprun B Onocdepe. YMeHue
JIOKa3bIBaTh POJIb )KUBbIX OPraHU3MOB B OHocdepe Ha KOHKPETHBIX IpUMepax.

Buocdepa u uenosex

HaXO)K,I[GHI/Ie CBsA3HM H3MCHCHHA B 61/100(1)epe C IOCICACTBUAMU HOCATCIBHOCTHU

YelloBeKa B OKpYXamIled cpeae. YMEHHE  ONpPEICNsATh  BO3ACHCTBUE
MPOM3BOJICTBEHHOW JIEATENIFHOCTH HAa OKPYXKAIOIIyId Ccpeay B 00JIacTH CBOEH
Oyaymeii mpodeccuu. O3HAKOMIICHHE C  TIOOATBHBIMUA  DKOJIOTUYCCKUMHU

mpobJieMaMy U YMEHHE OIPEIeNIATh MyTH UX pemeHus. Onucanue ¥ MpakKTHYECKOe
CO3/IaHME HCKYCCTBEHHOW JKOCHUCTEMBI (IIPECHOBOAHOTO akBapuyma). Pemrenue
JKOJIOTHYECKHX  3amad. JIeMOHCTpHpOBaHWE yMEHHS TIOCTAHOBKH  IeJei
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NEATSILHOCTH, IUIAHUPOBAHUS COOCTBEHHOHM JCSTEIBHOCTH JUISL JOCTHIKCHUS
MOCTaBJICHHBIX IIeJIeH, MPEJBUICHUS BO3MOXKHBIX PE3YJAbTATOB 3TUX JCHUCTBHI,
OpraHM3allid CaMOKOHTPOJS W OICHKH TOJYYCHHBIX pe3yibraToB. OOydeHue
COOJIIOZICHHIO TPaBHJ TMOBEJAEHUS B NpHUPOAE, OEpPEe)KHOMY OTHOIICHUIO K
OMOJIOTHYECKUM O0BEKTaM (pacTCHHSIM, JKMBOTHBIM W WX COOOIEecTBaM) W HX
OXpaHe.

BUOHUKA

buonuka kak omHO u3
HaIlpaBJICHUN OMOJIOTHN
1 KHOCPHETHKH

O3HaKOMJIEHHE C MOpUMEpPaMHU KCIOIb30BAHUS B XO3SUCTBEHHOH JESATEIBHOCTU
monet MOpQOo(yHKIIMOHAIBHBIX YepPT OpPTraHW3alii PAaCTeHWH W HKUBOTHBIX MPH
CO3/IaHUHM COBEPIICHHBIX TEXHUYECKUX CHCTEM M YCTPOWCTB MO AHAJOTHH C
KUBBIMH CHCTEMaMH. 3HAKOMCTBO C TPyOUaThIMU CTPYKTYpaMU B KUBOW MPUPOIE U
TEXHHUKE, a3PONMHAMHUYECKUMH W THAPOJMHAMHYECKHMH yCTPOWCTBAMHU B KHUBOH
MpUpOJe W TEXHUKE. YMEHHE CTPOWTb MOMAEIH CKJIAT4aTOd  CTPYKTYpHI,
HCIIOJIb3YEMBIE B CTPOUTENILCTBE.
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3 YYEBHO-METOJINYECKOE n MATEPHUAJIBHO-TEXHUYECKOE

OBECIIEYEHME IMPOT'PAMMBI YYEBHOM JUCHUIIIAHBI

OcBocHHe nporpaMmabl yqe6H0171 AU CITHUITIIMHBI «brnonorusy

nopeamnojara€t Halnu4dyuc

yueOHOTro KaOnHeTa OMOJIOTHH, B KOTOPOM UMEETCS BO3MOKHOCTh 00€CIICUUTh CBOOOIHBIN TOCTY B

HuaTepHeT BO BpeMs y4eOHOTO 3aHATHS 00YUJarOIIHXCsl.

B cocras y‘le6HO—MCTOZ[I/I‘{eCKOFO U MaTCpUAJIBbHO-TCXHHUYCCKOT'O obecrieueHus noporpaMmabl

yueOHOUW AUCITUIIIINHBI « BHOJIOTHSIY) BXOIAT:

Ne i/n | HammeHOBaHHe HMYIIIECTBA KosmyecTBo
1 [TapThl yueHnUEeCKHE 13
2 Croi mpenofaBaTes 1
3 CTyibsl yUSHUICCKHE 27
4 Hocka 1
5 kad KHIKHBIT 2
6 YBennuuTeIbHbIE MPUOOPEI 1
7 KnerouHoe cTpoeHue pacTeHuit 1
8 3amacHbIe BENECTBA U TKAHH PACTCHHIA 1
9 CTpoeHHe pacTUTEIHHOU KIETKH 1
10 [TokpoBHas TKaHb pacTeHHUH 1
11 MexaHndeckasi TKaHb pacTEHUH 1
12 OO6pazoBarenbHast TKAHb PACTCHHIA 1
13 OcHOBHAasI TKaHb PaCTCHUI 1
14 [IpoBoasIIas TKaHb pacTeHUH (KCUJIEeMa WM IpeBEeCHHA) 1
15 [IpoucxoxaeHne KyIbTYpPHBIX PACTEHUH M JOMAIIHUX JKUBOTHBIX 1
16 CtpoeHue KIeToK 1
17 OpraHouabl KIETKH 1
18 XHUMHYECKUHI COCTAB KIETKH 1
19 Buocunres 6enka 1
20 dorocuHTe3 1
21 DopMBI pa3MHOKCHHS OPTaHU3MOB 1
22 OO6pazoBanne KIeToOK. MuTo3. Metios 1
23 I'eneTHka nosa 1
24 W3MeHYMBOCTh OPraHN3MOB 1
25 PasButne 6uonoruu o Y. [lapsuna 1
26 Bunpel. O6pazoBanre BUIIOB 1
27 M3MeHIMBOCTh OPraHU3MOB 1
28 HckyccTBeHHBIH 0TOOD 1
29 ['maBHBIC HaMpaBIEeHUS SBONIOIUU 1
30 Pa3Butne opranuyeckoro mupa 1
31 OBoJIIOIMS YeJI0BEKa 1
32 [IpoBopsias TkaHbk pacTeHni (drosma, 1y0) 1
33 JKu3HenesTenbHOCTh KIETKU 1
34 MexaHndeckasi TKaHb pacTEHUH 1
35 OO6pazoBarenbHasi TKAHb PACTCHHIA 1
36 ITimactunet 1
37 3amacHbIe BEMECTBA U TKAHH PACTCHHIA 1
38 Ctpoenue Bupyca 1
39 Mogens crpykrypsl JJHK 1
40 Mukpockon OMHOKYIISIPHBIN 5
41 Muxkpockon Levennik LabzzM3 5
42 Muxkpockorn DTX30 1
43 I'epbapuii iekapcTBeHHBIX pacTeHuid 20 BUIOB 1
44 I'enetnka. 3akoHsl Menaens 1
45 Hab6op rotoBsix MukpomnpenaparoB Ne2( 1
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BO3HUKHOBeHUs1 UC MNpUPOAHOrO U TEXHOTEHHOTO XapakTepa,
yrpo3e TEPPOPUCTUYUECKOTO aKTa B Y4eOHOM KaOMHET 3aBE/ICHUN

46 Habop roroBbeix MukpomnpenaparoB Nel§ 1

47 ITokposuoe crekino G100 1

48 [IpeameTHOE CTEKITO 1

49 MoHOTHOPUAHOE CKpeUTBaHUE 1

50 Monenb «CTpoeHre KIETKH 1

51 Monens «L{BeTok A0I0HNY 1

TEXHUKA BE3OIIACHOCTHU U OXPAHA TPYJIA
Neni/nn Ha3Banmne MecTto XpaHeHHust

1 [TamsiTKa IO TEXHUYECKOW M MOXKapHOH 0€30MacHOCTH KaOMHET
2 JKypHan mo TexHuke 6€301acHOCTH ornen TOO
3 [TamsiTRa Mo MepaM ©O€30MMacHOTO TIOBEICHUS B Cliydae KaOWHEeT

B Oubmmoreunbrit  GoHI BXOMAT YUYCOHHKH, YICOHO-METOAMYECKHE KOMILICKTHI
o0ecIieunBaroIyie OCBOCHHUE yU4eOHOro MaTepuaia 1mo OUOJOTHH, PEKOMEHJIOBAHHBIC MIIH JOMYIICHHBIC
JUIss  WCIOJBb30BaHHUSA B  MPO(PECCHOHANBHBIX 00pa30BaTC/IbHBIX  OpraHU3allHsX,
00pazoBaTebHYIO0 TIpOrpaMMy cpemHero oOrmero oopazoBanus B mpenenax ocBoenus OIIOIT CIIO na

0a3e OCHOBHOT0 00111eT0 00pa30BaHHMs.
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4 JIMTEPATYPA. IIEPEYEHb VYYEBHBIX W3JAHUI, HUHTEPHET-PECYPCOB,
JOITOJTHUTEJIBHOU JIUTEPATYPbBI

OcHoBHas JIMTEpaTypa:

1  bBuonorus. 10 kmacc: yueOHHK s 00IIe00pa30BaTENbHBIX OpraHU3alfii: 0a30BbIi YPOBEHb /
K. benses, I'M. Jemvmmur, JI.H. Ky3uaeniosa u np.; mox pen. J.K. bensesa, ['M. [Ipmmmmmna. — 3-e uzm. —
M.: [Ipoceemenue, 2020. — 223 c.: uin.

2 Buonorus. 11 kmacc: yueOHHK it 00IIe00pa30BaTebHBIX OpraHu3alliii: 0a30BbIi ypOBEHb /
J.K. benses, I'M. Jemvmmur, JI.H. Ky3uenosa u np.; mox pen. JI.K. bensesa, ['M. [IpmmMmmmna. — 2-e¢ u3m. —
M.: [Ipoceemenue, 2020. — 224 c.: uin.

3 KoncrantunoB, B.M. buomorus mis mpodeccuii M CHeHUMANbHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAYyYHOro npoduieii: yueOHuk s crya. yuapeka. MITO / B.M. Koucrantunos, A.I. Pe3aHoB,
E.O. ®aneesa ; non pen. B.M. Koncrantunosa. — 5-¢ uzn., crep. — M.: Axkagemus, 2017. — 336 c.

4  KonecnukoB, C.M. buonorus: mocodue-penerurop: yueOHoe mocodbue / Komecnuko C.M. —
Mockga: KaoPyc, 2021. — 537 ¢. — ISBN 978-5-406-02521-5. — URL: https://book.ru/book/938037

5  Mycrapun, A.I. buonorus. J[js BBIIYCKHHUKOB IIKOJ M IMOCTYHAIOIIMX B BY3bl: y4eOHOE
nocobue / Mycrapun A.I, Speirun B.H., mon pen. — Mocksa: KunoPyc, 2021. — 584 c¢. — ISBN 978-5-406-
08009-2. — URL: https://book.ru/book/938867 (mara odpamenusi: 09.12.2020). — TekcT: IMEKTPOHHBIH.

6  Mycradun, A.I. buonorus: yaeonnk / Mycradun A.I., 3axapos B.b. — Mockgsa: KuoPyc, 2020.
—423 c. — ISBN 978-5-406-07514-2. — URL: https://book.ru/book/932501

7  buonorus: y4eOHUK W TPaAKTHUKYM JUIS CPEIHEro mpodeccuoHanbHoro obpasoBanus / B. H.
Apeirud [u 1p.]; mox penakmueit B. H. Speiruna. — 2-e m3n. — Mocksa: U3natenserBo FOpaiit, 2020. — 378 c.
— (ITlpodeccuonanproe obpazosanue). — ISBN 978-5-534-09603-3. — Tekct: anexkrponHsiii // DbC KOpait
[catiT]. — URL: https://urait.ru/bcode/450740

8 IOmakoBa, O. M. buomorus: BeIAOIHMECS yUYeHBIE: ydeOHOE MOcoOWe Il CPEeITHEro
npodeccuonansaoro oopazoanus / O. W. FOmakosa. — 2-e m3n. — Mocksa: M3marenscTBo FOpaiit, 2020. —
264 c. — (Ilpodeccuonanproe odpaszoBanue). — ISBN 978-5-534-11033-3. — Tekct: anekrponssiii // 9bC
IOpaiit [caiiT]. — URL: https://urait.ru/bcode/456047

9 Oobyxos, /. K. buonorus: iretkm W TKaHW: y4eOHOe TmocoOWe Il CPEeIHEro
npogeccuonansHoro obpazosanus / J[. K. O6yxos, B. H. Kupunenkosa. — 3-e¢ usz., nepepab. u gom. —
Mocksa: MznarensctBo FOpaiit, 2020. — 358 c. — (Ilpodeccuonanproe obpazoBanue). — ISBN 978-5-534-
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