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1.1. MecTo0 IMCUMIUIMHBI B CTPYKType OCHOBHOl 00pa3oBaTe/ibHOI

NporpaMMbl

O6meo6pazoBaTenbHas yueOHas TUCHUIUIMHA «BUONOTUsS» B COOTBETCTBUU
C Yy4eOHBIM TUIAaHOM H3Y4aeTcsi B paMKax o0I11eo0pa3oBaTeIbHOM MOATOTOBKH U
BXOJIUT B TEpeueHb 00I11e00pa30BaTebHbIX YUYE€OHBIX JUCIUIUIMH IO BBIOOPY
oOydJarommxcs.

[Iporpamma auctuiuiiHbl «bUONOTHS» TMpeaHA3HAYeHA IS U3Yy4YeHUS B
npodeccuoHanbHbIX  00pa3oBaTebHBIX opranusanmsx CIIO, peamusyrommx
0o0pa3oBaTeNpbHYI0 MPOTpaMMy CpelHero oOmero oOpa3oBaHHMs B MpezAenax
OCBOEHHSI MPOTPaMMBbI TOJATOTOBKM cnienuanucTa cpeasero 3seHa (I111C3).

Peanuzanus obmieobpazoBarensHoi yaeOHO# quctumumabl (qanee — OV 1)
«buonorus»  OCyleCTBISIETCS B Tpejenax o0pa3oBaTebHON MPOrpaMMbl
cpeaHero npodeccuoHalbHOrO  00pa3oBaHUS - MOPOrpamMMbl  MMOJATOTOBKHU
CIICIIMATIUCTOB CpeAaHero 3BeHa Mo crnenuanbHocTH 23.02.01 Opranuzanus
MEepPEeBO30K U yIMpaBlieHHe Ha TpaHcmopre (mo Bumam) B cooTBercTBUM ¢ PI'OC
cpenHero ooiiero o0pa3oBaHus, YTBEPKICHHOTO prka3oM MuHoOpHayku PO ot
17.05.2012 Ne413,0I'0OC CIIO mno cnemuanbHoctu 23.02.01 Opranuzanus
NEepPEeBO30K U yIpaBlieHHe Ha TpaHcnopTe (1o Bugam) ot 22 ampenst 2014 roga No
376 m mpuMepHON mporpamMmoil o0IIe00pa30BaTEIbHON YyUeOHOW NUCIUILTUHBI
«buonorus» g npodeccruoHanbHbIX 00pa30BaTENbHBIX OpraHu3aluii (aBTop A.
I'. Pe3anos, E. A. Pe3anoga, E. O. ®aneesa, 2015):

1.2. Ileqiu u pe3yabTaThl 0CBOCHHUS 0011€00pa30BaTEJIbHOM YUeOHOM

ANCIHUIIJINHBI

- ToJiyueHHe (yHIAMEHTaIbHBIX 3HAHUM O OMOJOTMYECKUX CHCTEMAX
(Knerka, Opranusm, llonmynsuusa, Bua, ODxocucrema); HUCTOPUM  Pa3BUTHS
COBPEMEHHBIX MPEACTABICHUA O >KUBOW MPUPOJE, BBIJAIOIIMXCS OTKPBHITUSIX B
OMOJIOTMYECKOM HayKe; pPOJu OMOJIOrMYEeCKOM Hayku B  (HOPMUPOBAHHUH
COBPEMEHHOW €CTECTBEHHOHAYYHOW KAPTUHBI MUPA; METOJAX HAYYHOTO MO3HAHMUS;

- OBJIQJICHUE YMEHHUSIMH JIOTHYECKH MBICIUTH, OOOCHOBBIBATH MECTO U POJIb
OMONOTUYECKUX 3HAHUW B TPAKTUYECKOW JCSITEIBHOCTH JIIOACH, pa3BUTHH
COBPEMEHHBIX TEXHOJIOTHH;

- OIpEeAeNsATh KUBble OOBEKTH B MPUPOJE; MPOBOJUTH HAOIOJIEHUS 3a
DKOCUCTEMAaMHU C LEJIBbI0 MUX OINHCAHUS M BBIABICHUS €CTECTBEHHBIX U
AHTPOIIOT€HHBIX U3MEHEHNUI;

- HaXOJUTh U aHATU3UPOBATH HHPOPMALHIO O KHUBBIX O0BEKTAX;

- pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, UHTEIUIEKTYIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM 00yYaromMXcsi B MPOIECCe HU3YUYCHHUS OUOJOTUYECKUX SIBJICHUM;
BBIAIOLIMXCS  JIOCTHKEHU OMOJIOTMHM, BOIIEAUIMX B  OOIIEYETOBEYECKYIO
KYJbTYPY; CIOKHBIX U IPOTUBOPEUUBBIX IMyTEH Pa3BUTHUS COBPEMEHHBIX HAYYHBIX
B3TJISII0B, MU, TEOpH, KOHIIENINM, TUroTe3 (0 CYIIHOCTH U MPOUCXOKIACHUU
’KU3HU, YEJIOBEKA) B X0/i€ pa0dOThI C pa3IMYHBIMU UCTOYHUKAMHU UH(POPMALINH;

- BOCIIUTaHKHE YOSKJICHHOCTH B HEOOXOJUMOCTH TTO3HAHUS KUBOM MTPUPOJIBI,
HEOOXOMMOCTH PAIlMOHATILHOTO PUPOIOTIOIB30BaHUS, OEPEKHOTO OTHOIICHUS K
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OPUPOJIHBIM pecypcaM M OKpYy)Kalllehd cpene, COOCTBEHHOMY 3I0POBBIO;
YBa)KEHUS K MHEHUIO OIMIOHEHTA MPH 00CYKICHUN OUOJIOTUYECKUX MPOOIIeM;

- HCIIOJIb30BaHUE MPUOOPETEHHBIX OWOJOTMYECKUX 3HAHUM M yMEHUH B
NOBCEJJHEBHON KM3HH JJISi OIIGHKH TIOCJIEJCTBHI CBOEH JesITeIbHOCTH (U
NEeSITEIBHOCTH IPYTUX JIIOJIeH) N0 OTHOIIEHUIO K OKpPY’Kalolle cpene, 30POBbIO
Apyrux Jroaeid M coOCTBEHHOMY 3[0pOBbIO; OOOCHOBAaHUE U COONIOJECHHE MeEp
npopuIakTUKd 3a00JIeBaHUM, OKa3aHWE TMEPBOM MMOMOINM TMPH TpaBMax,
cOOJTI0/IEHNE TIPABHJI TIOBEJICHUS B TIPUPO/IE;

1.2.1. JInuHOCTHBIE Pe3yJbTATHI OCBOEHHS 00Ie00Pa30BATE/ILHOI y4eOHOM
AUCHHUILIMHBI

-c()OpMHUPOBAHHOCTH YYBCTBA TOPAOCTH M YBAXKEHUS K UCTOPUHU U JOCTHKCHUSIM
OTEYECTBEHHONM  OHMOJOTMYECKOW  HAyKW; TMPEACTaBICHHS O  IIEIOCTHOM
€CTECTBEHHO-HAYYHON KapTHHE MHUPA,

-IIOHUMAaHUE B3aUMOCBSI3M U B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HAyK, HUX
BIMSHUSL Ha OKPYXKAIOIIYI0 Cpeay, OJKOHOMHUYECKYI0, TEXHOJIOIHMUYECKYIO,
COLIMAJIBHYIO U ATUUYECKYIO Cepbl ACSITEIbHOCTU YEJIOBEKA;

-CIIOCOOHOCTh  HCIIOJIb30BAaTh 3HAHUSA O COBPEMEHHOW €CTECTBEHHOHAYUYHOM
KapTUHE Mupa B 00pa3oBaTelbHOM U NPOPECCHOHATIBHON JEATEIbHOCTH;
BO3MOXKHOCTH HMH(OPMAIIMOHHON cpeabl g oOecrneyeHus: NPOAYKTHUBHOIO
caMm000pa3oBaHus;

-BJIaJICHUE KYJbTYpOM MBIIUIEHUS, CIOCOOHOCTh K O0OOLIEHUIO, aHalu3y,
BOCTIpUATHIO MH(OpMaMu B 00JaCTH €CTECTBEHHBIX HAyK, IMOCTAHOBKE IIENU U
BBIOOpY TTyTeH ee JOCTHkKeHUs B mpodeccuoHanbHol chepe;

-CIIOCOOHOCTh PYKOBOJACTBOBATHCS B CBOCH JIEATEIHHOCTH COBPEMEHHBIMHU
NPUHIAIIAMA  TOJICPAHTHOCTH, JHMaliora W COTPYAHMYECTBA; TOTOBHOCTH K
B3aMMOJICHCTBHIO C KOJUIETaMH, paboTe B KOJIJICKTUBE;

-TOTOBHOCTb ~ HCIIOJIb30BATh OCHOBHBIE METOJbI 3aIIUThl OT BO3MOXKHBIX
MOCJIE/ICTBUM aBapuii, KaTacTpod, CTUXUUHBIX OCJICTBUN;

-o0najmanne  HaBbIKaMM  Oe30omacHOM  paboThl  BO  BpeMsi  MPOEKTHO-
UCCIIEIOBATENIbCKOM U 3KCIEPUMEHTAIbHON N1€ATEIbHOCTH, MPHU HCIOJb30BaHUU
1abopaTopHOTO 000PYOBAHUS;

-CIIOCOOHOCTh MCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUSA U YMEHUSl B MPAKTUYECKOU
JESTEIbBHOCTH W TIOBCETHEBHOM XW3HU MJIsi COONIOACHUA Mep MpOo(UIaKTUKU
OTpaBJICHUN, BUPYCHBIX M APYTUX 3a00JIEBaHUMN, CTPECCOB, BPEAHBIX MPUBBIYCK
(KypeHus, alKoTroIn3Ma, HApKOMaHHH ); TTPaBWII TTIOBEACHUS B IPUPOIHON Cpee;
-TOTOBHOCTh K OKa3aHHIO MEPBOW MOMOINM MPHU TpaBMaX, MPOCTYAHBIX H JAPYTUX
3a00JIeBaHUAX, OTPABICHUIX MUIIEBHIMU POAYKTAMU;

- c¢(OpPMUPOBAHHOCTh OTBETCTBEHHOTO OTHOIIEHHUS K OOYYEHHIO; TOTOBHOCTH H
CIIOCOOHOCTh CTYJEHTOB K CaMOpPa3BUTHIO M CamMO0Opa30BaHUIO Ha OCHOBE
MOTHBAIIMH K O0YUYEHHIO U MO3HAHUIO;

1.2.2. MeTanpeaMeTHble pe3yabTaThbl OCBOEHUSI 001Ie00pPa3oBaTEbLHOIM
Y4eOHO# JUCHUILTHHBI

-OCO3HaHWE  COIMAIbHON 3HAYMMOCTH CBO€H  MpodeccHr/CrennanbHOCTH,
o0naaHue MOTUBALMEN K OCYIIECTBICHUIO MPO(GECCUOHATBHON AeSITEIbHOCTH;
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-TIOBBIIIIEHNE MHTEIEKTYaIbHOTO YPOBHS B MPOIECCE M3YUEHHUs OMONOTMYECKUX
SIBJICHUM; BBIJIAIOLIUXCSI JTOCTUKEHUN ouonoruy, BOILIE/IIINX B
OOIIIEUEIOBEYECKYIO KYNIbTYpPY; CJIOKHBIX U TNPOTUBOPEUUBBIX IyTEH pa3BUTHS
COBPEMEHHBIX Hay4YHBIX B3IVISIIOB, MJEH, TEOpHH, KOHLENuui, rumnore3 (o
CYLIHOCTH M IPOUCXOXKICHUU >KU3HM, YEJIOBEKA) B XOJ€ pabOThl C pa3IMYHbIMU
UCTOYHUKaMU UH(POpMaLUY;

-CIIOCOOHOCTh OPIaHMU30BBIBATH COTPYAHUYECTBO €JAMHOMBILIUIEHHUKOB, B TOM
YHClie C HCMOJIb30BAaHUEM COBPEMEHHBIX HH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH;

-CIIOCOOHOCTh MOHHMMATh HPHUHLMIBI YCTOMYHMBOCTH U MPOAYKTHBHOCTH >KHBOMU
OPUPOIbI, MyTH €€ U3MEHEHHUs TOJl BIMSHHUEM AaHTPONOTICHHBIX (DaKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHaliM3y TJI00albHBIX HKOJOTHYECKUX MpOoOJeM,
BOIIPOCOB COCTOSIHUSI OKPY’KaloIIed Cpepl M PaldOHAIBHOTO HCIOJb30BaHUS
IPUPOIHBIX PECYPCOB;

-yMEHHE OOOCHOBBIBATH MECTO U POJIb OMOJOTMYECKMX 3HAHUN B MPAKTUYECKOU
JEATEIbHOCTH JIOJEH, Pa3BUTUM COBPEMEHHBIX TEXHOJOTHUW; ONPEIEIATh KUBBIC
OOBEKThl B MHPUPOJIE; MPOBOAUTH HAOMIONECHUSA 32 HKOCHCTEMaMHU C LEIbI0 HUX
OIMCAHMS U BBISBICHUS €CTECTBEHHBIX U aHTPOIIOT€HHBIX U3MEHEHU; HAXOAUTH U
aHaJIM3UPOBATh UH(POPMALIHIO O )KUBBIX OOBEKTAX;

-CIIOCOOHOCTh MPUMEHITh OMOJIOTMYECKUE U DKOJIOTUYECKUE 3HAHUS JJI aHalIu3a
MPUKIIAJAHBIX TPOOJIEM X039iCTBEHHOU NeATEIbHOCTH;

-CIIOCOOHOCTh K CAaMOCTOSITEJIbHOMY MPOBEJICHUIO HUCCIEIO0BaHUM, MOCTaHOBKE
€CTECTBEHHO-HAYYHOI0  JKCIIEPUMEHTA, MCIOJb30BaHUI  MH(DOPMAIMOHHBIX
TEXHOJIOTUM JIJIsl pEeILIEHUs] HAYYHbIX U MPO(PECCUOHANbHBIX 33]1a4;

-CIIOCOOHOCTh K OIIEHKE JTHYECKMX acCIEKTOB HEKOTOPhIX HCCIEAOBAaHUI B
o0nacTi OMOTEXHOJOrMHU (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIIOIOTBOPEHUE);

- TpPUMEHEHHE OCHOBHBIX METOJOB I[O3HAHUS (OHHUCaHMs, HaOJIOIEeHuS,
HKCIEPUMEHTA) JJI1 H3Y4YEHHsS pPA3IMYHBIX MPOSBICHUM aHTPOIOT€HHOI'O
BO3/JICICTBUS, C KOTOPHIMH BO3HUKAaET HEOOXOAMMOCTh CTaJKUBaThCS B
npodeccruoHanbHo cdepe;

- YMEHHUE MCIOJIb30BaTh pA3JIMYHbIE HWCTOYHHUKU I TIOJYYEHHS CBEICHMM
HKOJIOTMYECKOM HAMPABICHHOCTH U OLIEHUBATh €€ JIOCTOBEPHOCTD JUISl JOCTUKEHUS
MIOCTABJICHHBIX 1I€JIEW U 3a/1a4;

1.2.3. IlpeameTHbIe pe3y/bTAaThl OCBOEHHUSI 001e00PAa30BaTe/bLHOI y4eOHOM
TUCHUTIIMHBI

-chOpMUPOBAHHOCTb MPEACTABICHUM O POJIM U MECTE€ OMOJIOTMU B COBPEMEHHOM
HAy4YHOM KapTUHE MUPA; TOHUMaHUE POJIM OMOJIOTHH B OPMUPOBAHUHU KPyro3opa
U (YHKIHMOHAIBLHOW TPaMOTHOCTH JJIA PEIICHUS MPAKTUUYECKUX 3a/a4;

-BJIaJICHUE OCHOBONOJIATalOIUMHU TOHATUAMH M TIPEACTABICHUSIMU O KUBOU
NPUPOJE, €€ YPOBHEBOW OpPraHU3ALMU W SBOJIIOLUHU; YBEPEHHOE IOJIb30BAHUE
OMOJOrMYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

-BJIaJICHUE OCHOBHBIMM METOJAMH HAy4YHOI'O IIO3HAHMS, HCHOJb3YEMBIMU IPHU
OMOJIOTHUECKUX HCCIEIOBAaHUIX JKUBBIX OOBEKTOB M HSKOCHUCTEM: OIHMCAHUEM,



M3MEPEHUEM, TTPOBEJECHUEM HAOJIO/ICHUI; BBISIBIICHHE U OLIEHKA aHTPOMOTEHHBIX
U3MEHEHUH B IPUPOJIC;

-COPMUPOBAHHOCTh ~ YMEHHMH  OOBSICHATH  PE3yJbTaTbl  OHOJOTHYECKHX
HKCIIEPUMEHTOB, PEIIaTh AIEMEHTapHbIE OMOJOTUYECKUE 3a/1a4K;
-C()OPMUPOBAHHOCTh COOCTBEHHOM MO3UIIMK IO OTHOIICHUIO K OHOJIOTMYECKOU
uH(pOopMaIuK, MOTYy4YaeMON U3 pa3HbIX UCTOYHUKOB, TJI00ATBHBIM 3KOJIOTHYECKUM
npoOemMaM U MyTAM UX PEIICHHUS.

- c(hopMUPOBAHHOCTH AKOJOTHYECKOTO MBINIJICHUS M CIIOCOOHOCTH yYWUTHIBATH U
OIICHUBATH IKOJIOTMYECKHUE TIOCIECTBUS B PA3HBIX cepax ACATEIBHOCTH;

1.4 IlpoduiabHas cocTapiasiiomas (HAMPaBJIeHHOCTH) 0011e00pa3oBaTeIbHOMI
Y4eOHOM JUCHMILIMHBI

N3yuenne nucunrmuinasl «buosorus» ocymecrsiserca B pamkax [IIICC3 ¢
ydeToM  TNpoQeCCHOHAIIBHONW  HampaBieHHocTH  crnenmanbHocTH  23.02.01
Opranuzanusi IEpeBO30K W YIpaBJI€eHHWE Ha TpaHcHopTe (IO BHUAaM) 3a CUET
MEXNPEAMETHBIX CBSI3€H C TUCIUILIMHAMU PO(ECCUOHATIBHOTO YUeOHOr0 MKIIA.

Kpome Ttoro, mpoduinbHas cocTaBisioliass HaXOAUT CBOE OTpaKEHUE B

OpraHM3alMy CaMOCTOSATEIbHON paboThl 00y4YaroIKMXCsl B HAIMCaHUU pedepaToB U
HOJIFOTOBKE COOOILIEHUI C HCIOJIb30BAaHUEM HH(pOpMaUu MpodhecCHnoHaTbHBIX
y4eOHBbIX U Mepuoanueckux uznanuid, S0P, cailToB, a Takke CaMOCTOSITEIBHOIO
W3Y4YEeHUS JOMOJHUTEIBHOIO MPOQPECCHOHATIBHO 3HAUMMOT0 MaTeprana

1.5. PexoMeHayeMoe KOJIMYECTBO YaCOB HA OCBOCHUE MIPOIPAMMbI
001eo0pa3oBaTe/ibHOM Y4eOHOM QM CIUTIIUHBI:

Bcero dacoB makcuMmanbHOM yueOHOUW Harpy3ku oOywaromierocst 50 yacos, B
TOM YHCIIE:

00s13aTeIPHON ayAMTOPHOM YUeOHOW HAarpy3Ku oOy4aromierocs — 34 Jaca;

CaMOCTOSITeNIbHOM paboThl 0Oyuaromierocs — 16 gyacos.



2. Crpykrypa ® coaepxkaHue o00meo0Opa3oBaTeJbHOH  Y4eOHOM
TUCHUTIIHHBI

2.1.00bem 001e00pa3oBaTeIbHON Y4eOHOM TUCUMIIIMHBI U BUbI Y4eOHOM

pabéoTbI
Bun yueOHo# padoThI O0bem yacon

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 50
O0s13aTes1bHAs AyIMTOPHAs yueOHas Harpy3Ka (Bcero) 34

B TOM YHCIIE:

MPAKTUYECKHUE 3aHSTUS 6

1abopaTopHbIe paObOTHI -

KOHTPOJIbHBIE paOOTHI -
CamocrosiTesibHasA padoTa odyuawiierocs (Bcero) 16

B TOM YHCIIC:

BBITMIOJTHEHHE TOMAIITHUX 3a/IaHUi: TIOJTOTOBKA K YCTHOMY 4
OIIPOCY, TECTUPOBAHUIO, TP DEPCHIIMPOBAHHOMY 3aUETY

MOATOTOBKA COOOIIEHUH, JOKIIAIOB, pedepaToB 10

MOJITOTOBKA M 0POPMIICHHE OTYETA TPAKTUICCKHIX 3aHATHH 2

Ilpomesrccymounana ammecmavusn 6 popme oughgpepenyuposannozo 3auema




2.2. TemaTu4eckuii IJIAH U cOlep:KaHMe 001Ie00pa30BaTe/IbHON Y4eOHOM TUCHUILIMHBI «broJiorus»

Ne He-
e

HaunmenoBanue
pa3esioB U TeM

Conep:xanue yueOHOro MaTepuasa, JJjadopaTtopHbie U
NMpPaKTU4ecKue padoTbl, CAMOCTOSITeILHAsA padoTa
00y4aomuxcs, (popMbl OPraHu3aNMUU AeATeJbHOCTH
00y4Jarouuxcs

Oobem
JacoB Ha
u3ydeHue
pasjaeia,

TeMbI

KoJ-Bo
4acoB Ha

YPOK

3aganue HA IOM

3

4

Bsenenue

Coaep:xanue yueOHOro MaTepuaJia:

OObexT u3ydeHust Omonoruum — xuBas npupoja. [lpusHaku
KHUBBIX OpPraHU3MOB. MHOroodpasue J>KUBBIX OPIaHU3MOB.
YpoBHEBas OpraHuM3anys >KUBOW IPUPOABI U  DBOJIIOLMS.
Mertoabl no3HaHus KUBOH Mpupobl. OOIIMe 3aKOHOMEPHOCTH
owonorun. Ilpeamer wm3ydeHHs  0000IIAKOMIETO  Kypca
«buonorus», nenum M 3amaun Kypca. M3ydeHHe OCHOBHBIX
3aKOHOMEpHOCTEN BO3HHUKHOBEHUS, pa3BUTHA u
CyLIECTBOBaHMs JKM3HM Ha 3€MJIe M COBPEMEHHOH €€
opranuszanuu. Ponp 6uonoruu B popMUPOBaHUU COBPEMEHHOMN
€CTECTBEHHOHAyYHOW KapTUHbI MHUpPa WM B IPaKTUYECKOU
nesitennbHOCTH  yofed. CoOnrofieHre NpaBuUil MOBEAEHUS B
npupoie, 6epexHoe OTHOIIEHHE K OHOJIOTHYECKUM OObEKTaM
(pacTeHMsIM U KUBOTHBIM M UX COOOIIECTBAM) U UX OXpaHa.
JleMoHcTpanuun

buonoruueckre cucTeMsbl pa3HOIO YPOBHS: KJIETKA, OPraHU3M,
HOMYJISIIM, SKocucTeMa, buocdepa. LlapcTBa kxMBOI IPUPOIBI.

2/2/

ctp.6 - 10,

npopaboTarthb
KOHCTICKT

Panea 1. Yuenue o KieTke

Tema 1.1
XuMuueckas #u
CTPYKTYpHas
OpraHu3alys KJIETKU

Coaep:xanue yueOHOro MaTepuaJia

Knetka — onmemMeHTapHas JKUBas CHCTEMa W OCHOBHAS
CTPYKTypHO-(QYHKIIMOHANbHAS ~ €IWHUI]Aa  BCEX  JKUBBHIX
OpTraHu3MOB. KpaTKaSI HUCTOPUS U3YUCHUA KIICTKU. Xumnueckas

2/4/

ctp.11 - 36




opranuzaiusi KieTkd. OpraHudeckue ¥ HEOPraHWYECKHe
BEIIECTBA KJIETKM M JKUBBIX OPraHW3MOB. benku, yrieBOJbI,
JIMITAJIBI, HYKJICMHOBBIE KHCIIOTHI U UX POJIb B KJIETKE.
Crpoenne wu ¢GyHKIMU KiIeTkH. [Ipokapuotudeckue u
9YKapUOTHUYECKUE KJIETKU. BHpychl kKak HekjeTrodHas Qopma
JKU3HU U MX 3HaueHue. bopb0a ¢ BUPYCHBIMU 3200JICBaHUSMHU
(CIIN w gp.). LurormazmMa W KIETOYHas MeMOpaHa.
OpraHou/ibl KJIETKH.

Ilpakmuueckan pavoma 1
«CpaBHEHUE CTPOCHHS KIJIETOK PACTEHH, )KUBOTHBIX U
OakTepuii»

Tema 1.2
OOMeH BEIIECTB U
SHEPTUU B KIETKE

Conep:xxanue yueOHOro MaTepuasa.

[Inactuyeckuit u osHepreruyeckuid obmeH. CrpoeHue u
¢yukun xpomocom. JIHK — Hocutens HaciencTBeHHOU
unpopmanuu. Perumkamus JIHK. TI'en. 'enernueckmii ko,
buocunres 6enka.

JleMoHCTpanun

Crtpoenue u ctpykrypa 0enka. Crpoenue monekyn JIHK u
PHK. Permnukarus JTHK.Cxembl 2HEpreTHYECKOro oOMeHa u
6uocunTe3a 6enka. CTpoeHue KIeTOK MPOKapuoT U AYKapHUoT,
CTpOEHHE U MHOTOOOpa3ne KIETOK PACTEHUH U )KUBOTHBIX.
Crpoenue Bupyca.@oTorpaguu cxem CTpOEHHsI XPOMOCOM.
Cxema ctpoeHus reHa. MuTtos.

2/6

Odopmuth oTUéT

2/8

ctp.40 — 50

CamocrosiTenbHasi padora:

PaboTa c 1OMONHUTENHHON JUTEPATYpO, MOMCK HH(pOpMAIUU
JUIsl IOJTOTOBKMU co00IIeHui, pedepaTos no teme: «Kinerounas
TEOpUsi CTPOEHUsA OpraHu3moB. HMcropus M COBpEMEHHOE
cocTtossHue», «OpraHnyecKue BEIIeCTBA PACTUTEIBHON KIIETKH,
JI0Ka3aTeNbCTBA WX HAIUYMs B pacTeHUW», «BuTaMuHsl,
(dbepMeHThl U TOPMOHBI U UX POJb B opraHu3Me. Hapymienus
IpU UX HEAOCTAaTKe U M30BITKE», «KieTka 3yKapHOTHUECKHX
oprann3MoB. MeMOpaHHBIM NPUHIMI €€ OpraHU3aI|I».
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Pasznea 2. Opranusm. PazMHokeHHe 1 MHANBUAYAJIbHOE Pa3BUTHE

10

Tema 2.1
PazmBoxenue
OpraHu3MoOB

Coneprxanue y4eOHOro MaTepuasa

®dopMbl pa3MHOXKEHHS opraHu3moB. OpraHu3m — eIUHOE
nenoe. MHorooOpasue  opraHu3moB. Pa3smMHOXeHHE — —
BOKHEHIIEE CBOMCTBO JKMBBIX Opranu3moB. IlonoBoe wu
Oecrniosioe  pa3MHOXKeHHE. becrnosioe pa3MHOXKEHHUE: THUIIBI
Oecmoyioro Pa3MHOKEHHS; 0COOEHHOCTH becrnoyioro
Pa3MHOKCHHSI y JKHBOTHBIX W PACTCHHH;, OHOJIOTHYECKOE
3HaUYCHHE OECroJIoro pa3MHOXKEeHHUs. [amerorene3. Meiios.
Ormno10TBOpPEHHE.

Meiio3: ocobeHHOCTH (ha3 Mei03a; OMOJIOrHYeCKOe 3HAUCHHUE
Meno3a. ['ameTorenes: 0COOEHHOCTH CIIEpMATOTeHE3a U
oBorenesa. OmiogorBopenue. [TomoBoe pa3MHOXKEHUE: THITBI
MIOJIOBOTO Pa3MHOXKEHUS, TAPTEHOTeHe3; OMOJIOTUIECKOe U
SBOJIIOIMOHHOE 3HAUEHHE.

Ilpakmuueckaa paboma 2
«Ornucanue pa3IUUHbIX CIOCOOOB Pa3MHOXKEHUSI OPTraHU3MOB.
CtpoeHue noJIoBBIX KJIETOK. ['amerorenes»

2/10/

cTp.51-66
npopadboTaTh
KOHCIICKT

2112/

OdopMuts oTu€T

CamocrosiTenbHas padora:

BoinonHeHnue nomaliHero 3ajaHus, MOUCK HH(OpPMaLMM IS
MOJArOTOBKH JTOKJIA/I0B, IO TeMe: «becnonoe pa3MHOXKEHHE, €r0
MHOroo0pas3ue M MpakTUYecKoe HCImoib3oBaHue», «llomoBoe
pasMHOXKEHHUE U ero OHoJIornYecKoe 3HaueHue», «UepenoBanue
MIO0JIOBOTO U OECHOJIOr0 Pa3MHOXKEHHUS B >KM3HEHHBIX IMKJIaX
XBOLLIEH, MalIOPOTHUKOB, MPOCTEUIIINX. Brimosninenue
JIOMAIITHET0 3a/aHus: o(opMIIeHHE NMPaKTUYECKOW paboThl 2.
PabGora c¢ wunHpopmamumeil an8 NOATOTOBKM K OMNpPOCY U
TECTHPOBAHUIO.

Tema 2.2
NuauBunyansHoE
pa3BUTHE OpraHu3Ma

Conep:xanue yueOHOro MaTepuaJia

OcHOBHBIE CTaauu SMOPHOHAIBHOTO pa3BuTHA. OpraHoreHes.
[TocToMOpHOHANTBHOE — pa3BUTHE. CxoacTBO  3apojiblieit
HpeHCTaBHTeHeﬁ Pa3HBIX Tpynmn IIO3BOHOYHBIX KaK

2/14/

cTp.67-78
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CBUJETEIBCTBO MX OBOJIOLMMOHHOIO poxcrea. IIpuumnel
HapylIeHUH B pa3BUTUM OpraHu3MoB. HMuHauBuayanbHOE
pasBuTHE 4enoBeka. PenponykrusHoe 310poBbe. Ilocnencreus
BIUSHUS QJIKOTOJIsl, HUKOTHHA, HApPKOTUYECKUX BELIECTB,
3arps3HEHMS Cpelibl Ha Pa3BUTHE YEIIOBEKA

JleMoOHCTpaL U

Muoroo6pa3ue opranu3moB. OOMeH BEIECTB U IPEBpallCHHUE
sHeprun B KieTtke. dorocunre3. /[lenenue ximerku. Mwurtos.
becnionoe pazmHokeHue opranu3mMoB. OOpazoBaHME MOJOBBIX
KIIETOK. Menos.

OnnogoreBopenue y pacteHuid. MHauBuayalbHOE pa3BUTHE
oprausma. TUIbl TOCT3MOPHOHATBHOIO Pa3BUTHUS )KMBOTHBIX

CamocrosiTesbHast padora.

Pabora ¢ nHTEpHET HCTOYHUKAMH JIJIsl TOJITOTOBKH COOOIIECHUIA
oo  TeMam: «OMOpuHoOIOTHYECKUE  JIOKa3aTelbCTBA
HBOJIFOIIOHHOTO pOICTBa KUBOTHBIX», «bHomornyeckoe
3HayeHue Meramopdo3a B NOCTIMOPHOHAIBHOM Pa3BUTHU
KUBOTHBIX», «BlHsHuE OKpyXamomei cpes u ee
3arps3HEHUs] Ha pa3BUTHE OPraHU3MOBY», «BiusHue KypeHus,
YIOTPEONICHHsI aJKOTONIsi M HApPKOTUKOB POAUTEISIMH  Ha
HIMOPHOHAIILHOE PAa3BUTHE PEOECHKAY.

Paszgea 3. OcCHOBBI reHeTH

KH U CCJICKIINHU

Tema 3.1
3aKOHOMEPHOCTH
HACJIEJICTBEHHOCTH

Coaep:xxanue yueOHOro MaTepuaJia

['eHeTnka — Hayka O 3aKOHOMEPHOCTSAX HACJIEICTBEHHOCTU U
M3MEHYMBOCTH OpPraHu3MoB. I'. MeHaenb — OCHOBOIOJIOKHUK
TCHCTUKMH. FCHCTI/I‘ICCKaﬂ TepMI/IHOJ'[Ol"I/ISI 1 CUMBOJINKA.

3aKOHBI  T'€HETHKH, yCTaHOBIIEHHbIE [ Mennenem.
MonorubpuaHoe U JUTHOPUITHOE

CKpeluBaHue XpOMOCOMHAs TEOpUsl HACIEACTBEHHOCTH.
BzaumoneiictBue resoB. I'eneruka nosna. ClieliEeHHOE C II0JIOM
HacjieloBaHue. 3HaYeHHE TEHETHKU U1 CEJIEKIIUH 1

MeauIMHbl. HaciiencTBeHHbIe O0JIE3HN YeIOBEKA, WX TIPUYHUHBI

2/16

cTp.77-95
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1 Ipo(rITaKTHKA.

Ilpakmuueckan paboma 3
«CocraBieHHe MPOCTEHIINX CXEM MOHOTHOPHUIHOTO U
JUTHOPUTHOTO CKpeluBaHusl. Pelienre reHeTHYecKux 3a1au

10

Tema 3.2
3aKOHOMEPHOCTH
HN3MCHYHNBOCTHU

Conep:kanue y4eOHOT0 MaTepuaJia

HacnencTBeHHass, WM TEHOTHUIIMYECKAs, W3MEHYUBOCTD.
MonudukanronHasi, Wi HEHACJIEICTBEHHAs, U3MEHUYHUBOCTb.
I'enernka yenoBeka. I'eHeTMka W meauuuHa. MaTtepuaiabHbIE
OCHOBBI HACJIEICTBEHHOCTH ¥ W3MEHYMBOCTU. ['eHeTMKa U
HBOJIFOLIMOHHAS TeopHsl. [ eHeTuKa MonyJIsui.

Tema 3.3
Cenexuus u
OHOTEXHOJIOT U

Coaep:xxanue yueOHOro MaTepuaJia

['eneruka — TEOpEeTHYECKasI OCHOBa CEJIEKIIUH.
OpomallHMBaHUE YUBOTHBIX U BbIpAllMBAaHUE KYJIbTYPHBIX
pacTeHui — HadaJbHbIE JTamnbl ceilekuuu. Yuyenue H. .
BaBunoBa o0 1eHTpax MHOrooOpasusi U MPOUCXOKIACHUA
KYJIbTYpHbIX pacTeHuil. OCHOBHBIE METOIbl  CEJEKLHUU:
ruOpuau3anyss U UCKYCCTBEHHbIM  0TOOp.  OCHOBHBIE
JOCTHKEHHUSI COBPEMEHHOM CEJIEeKIIMHM KYJIbTYPHBIX pacTeHH,
JOMAIIHUX >KABOTHBIX M MHUKpPOOPraHu3MoB. buorexnHomnorus,
€€ JOCTH)KEHUS U TIEPCIEKTUBBI Pa3BUTHUS. DTUUYECKHE acTIEKThI
HEKOTOPBIX JOCTH)KEHHH B OuoTexHosnoruu. KionupoBaHue
JKUBOTHBIX (ITPOOJIEMbI KIIOHUPOBAHNUS YEJIOBEKA).
JleMoHCTpanun

MonorubpuaHoe u IUrHOpUHOE CKpemmBanue. Ilepekpect
XpPOMOCOM.

Cuennennoe HacnenoBanue. Myranuu. LleHTpsl MHOTOOOpa3ust
Y IPOUCXOXKJICHUSI KYJIbTYPHBIX PACTEHUM U TOMAIIHUX
KUBOTHBIX. [ mOpuau3anus. MickyccTBeHHBIN 0TOOD.
HacnenctBennsle Oosie3Hu yenoBeka. BiusHue ankoronaunsma,
HAapKOMAaHUHU, KypEHUs Ha HACJEe/ICTBEHHOCTb.

2/18/ OdopMHTH OTUET

1/19/
cTp.96-141
JIOKJIJIBI,
pedepatbl

1/20

CamocrosiTeibHas padora
BrimontHeHNe goMairHero 3afaHusi, MOWCK WH(OpMaIuu s

13




MOJATOTOBKU JIOKJIA/I0B, COOOLIEHUH ¥ WHAMBHIYaJbHBIX
npoekToB 1o  temam:  «lleHTpel = MHOroOOpazumst
MPOUCXOKIACHUS KYJIBTYPHBIX pacTeHuii, «JenTpnl
MHOT000pa3usi U MPOUCXOXKICHUS TOMAIIHUX KUBOTHBIX),
«3HaueHUE U3YYEHHUs NPEIKOBbIX (OpM sl COBPEMEHHOMN
cenekuun», «Vcropusi NPOUCXOXKIACHUS OTACIbHBIX COPTOB
KYJIBTYPHBIX PACTCHUI».

Pa3znea 4. DBoaronmuonHoe

yuyeHHe

11

Tema 4.1
Teopust sBOTIOLIU

Coaep:xanue yueOHOro MaTepuaJia

Hcropust pa3BuTHs 3BOJIOIMHOHHBIX HJeH. 3HaueHue padot K.
Jlunnes, XK. b. Jlamapka B pa3BUTHUM 3BOJIIOIIMOHHBIX UJEH B
Ouonoruu. OBontonoHHOe  yyenue Y. JapBuHa.
EctrectBenHblii  oTOOp. Ponb SBONIOIMOHHOTO y4YeHHUS B
(GbOpMHUPOBAHUHM COBPEMEHHOM CTECTBEHHO-HAYYHON KapTHUHBI
Mupa. MukposBosironsi U1 MakposBostonus. Konuenuus Buna,
ero kpurepuu. [lonmynsuus —CTpyKTypHas €IMHMLIA BUJA U
IBOJIIOLMH. J[BIOKyIIME Cuilbl 3BOIOLUU. CHHTETHUYECKAS
TEOpUS  DBOJIIOLUU. MUKpPO3BOJOIHA. CoBpeMeHHbIE
npezcrasieHus o BugoodpazoBanuu(C. C. Yersepukos, 1. 1.
[Imanbraysen). Makposposmtonus. Jloka3areabcTBa 3BOITIOLUH.
Jemoncrpanun: Kputepun Buga. CTpykTypa HOMYJISIUN.
AJanTUBHBIE 0COOEHHOCTH OPTaHNU3MOB, UX OTHOCUTENIbHBII
Xapaxrep.

2122/

cTp.158-204

CamocrosiTesibHas padoTa

[TonroroBka mnpe3eHTanuu mo Temam: «Mcropus pa3BUTHSA
IBOMIOLMOHHBIX ujed no Y.Jlapsunay, «CoBpeMeHHbIE
NpEJICTaBICHUST O  MEXaHU3Max M 3aKOHOMEPHOCTSIX
sBosfonnn». COCTaBIIEHHE CPABHUTEIHHOM TECTOBOM TaOIUIIBI
«CpaBHHTENBHAS XapaKTepUCTUKA €CTECTBEHHOT'O u
HCKYCCTBEHHOTO 0TOOpa». OdopmiieHHe OMOpHOTO KOHCIIEKTA:
BOJIHBI  KU3HM HW  COBPEMEHHBIE  TPEJCTAaBICHUS O
BHJ1000pa30BaHIH

14




Pasznea 5. [lpoucxoxnenne u pazpurue ;xku3Hu Ha 3emiie. [Ipoucxoxaenne yeaoBeka

Copaepxxanue yueOHOIro MaTepuasa

[TponcxoxaeHne M HavajabHbIC 3Talbl Pa3BUTHSA JKU3HM Ha
3emsie. I'mnore3spl  NpOMCXOXKIEHUS  kKu3HU. M3ydeHue
OCHOBHBIX 3aKOHOMEPHOCTEH BO3HUKHOBEHUS, pa3BUTHI U

Tewma 5.1 CyIIECTBOBaHUSl JKU3HU Ha 3emiie. YCIO0XHEHUE IKUBBIX
12 Pa3BuTHe opraHu4eckoro | OpraHM3MOB B IpoIlecce 3BONIONHMU. MHOroo0pasue >KHBOTO
Mupa MUpa Ha 3eMJI€ U COBPEMEHHAsl €r0 OpraHu3arusl.
JdeMoHcTpannn
DBOJIIOIIMOHHOE JPEBO PACTUTEIHHOTO MUPA. DBOIIOIMOHHOE
JPEBO )KUBOTHOTO Mupa. [IpeacraBurenu peakux u
MCYE3aI0IINX BUJIOB PACTCHUN U )KMBOTHBIX.
Coaep:xxanue yueOHOro MaTepuaJia
Antponorene3.  OBomonusi  npumaroB.  CoBpeMeHHbIE
TUINOTE3bl O MPOUCXOXKACHUU denoBeka. JlokazarenbcTBa
Tema 5.2 POACTBA YETOBEKA C MICKOITUTAIOIIMMU )KUBOTHBIMH.
13 [Tpoucxoxaenue UYepThl CXO/ACTBA M pa3iMuUs 4YeIOBEKa W >KUBOTHBIX OTarlbl
YesioBeKa HBOJIIOLIMU YEJIOBEKa
JleMoHCTpanun
UepThl CXOCTBA U pa3IuYMs Y€TIOBEKA U KUBOTHBIX. UepThl
CXOJICTBA YEJIOBEKA U MPUMATOB
14 Tema 5.3 Yenoseueckue pacebl. POACTBO M €IMHCTBO MPOUCXOKICHUS

YenoBeueckue pachbl

YCJIOBCYCCKHUX pac. KpI/ITI/IKa pacusma.

2124/ ctp.205-237
2126/ cTp.238-253
2/28

CamocrosiTe/ibHas padoTa 00y4YarouXxcst

BrimonHeHne qomariHero 3ajgaHus, mouck nHhopMaIuu B
WHTEPHET UCTOYHUKAX ISl TIOJITOTOBKHU peepaToB Mo
cnenyromuM temam: «CoBpeMeHHBIE TTPEICTABICHHS O
33p0)K,HeHI/II/I KU3HN, ((PaSHHqHBIe THUITIOTEC3bI
MPOUCXOKACHUS», «| [pUHIIUITBI U 3aKOHOMEPHOCTH Pa3BUTHUS
JKHN3HU HA 3€MJ'IC>>, «PaHHI/Ie STallbl paSBI/ITI/ISI JKN3HU HA
3emiuey.

Pa3znea 6. DxoJiorus

15
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Tema 6.1
DKoorusga

Conep:kanue y4eOHOT0 MaTepuaJia

DKoJI0rusl — HayKa O B3aMMOOTHOIIEHUSIX OPraHU3MOB MEXKIY
co0oli M OKpyXaroliei cpenoil. DKonmorudeckue (HakTopbl, UX
3HAUEHUE B JKU3HU OPraHU3MOB. OKOJOTMYECKHE CHCTEMBI.
BugoBass ¥  mOpoCTpaHCTBEHHAass CTPYKTypa  OKOCHCTEM.
[TumeBsle CBsI3M, KPYroBOpOT BEIIECTB M IPEBpAallEHUE
SHEPruu B SKOCUCTeMax. MexXBUAOBbIE B3aMMOOTHOLICHUS B
IKOCHCTEME:  KOHKYpPEHLMs,  CUMOMO3,  XHUIIHHUYECTBO,
napa3uTu3M. [IpUuuHBIl yCTOMYHMBOCTH W CMEHBI JKOCHCTEM.
Cykneccun. VICKyCCTBEHHBIE COOOIIECTBA — arpOdIKOCHCTEMBI
u ypboskocucreMbl. buochepa — rmobanmpHas 3KocucTeMa.
Yuenne B. W. Bepnanckoro o Omocdepe. Ponp xKuBBIX
opranu3MoB B 6uocepe. buomacca. KpyroBopoT BakHeumumx
OMOreHHBIX 3JIEMEHTOB (Ha IpUMEpE YIiiepoja, a3oTa U 1p.) B
ouocdepe.

JleMoOHCTpaLuu
Okonoruyeckne (GakTopsl U HMX BIUSHHE HAa OPTraHU3MBL
MexBHu10BbIE OTHOILIECHUS: KOHKYpEHIINA, CUMOUO03,

XUIIHUYECTBO,  Mapa3suTU3M. SIpyCHOCTb  pacTUTEIBLHOTO
coobmectBa. IlumeBble 1enmu W ceTh B OHMOLEHO3E.
Okonornyeckne nupamuipl. Cxema skocucteMsl. Kpyrosopor
BEIIECTB M MPEBpAIllEHNE YHEPTHH B IKOCHUCTEME.

buocdepa. Kpyrosopor yriepoza (a3ora u 1p.) B 6uocgepe.
Cxema arposkocuctembl. Ocob0 oxpaHsieMble IPUPOIHBIE
teppuropun Poccun.

2/30

ctp.254-280

CamocrosiTeibHas paGora

BrinonHenue nomamiHero 3ajaHus, MOAroTOBKA MPEe3eHTAUHN U
coobmeHuit mo temam:«I[IpyunHBl U TpaHUIIBl YCTOWYMBOCTU
Ouocdeppl K  BO3ACHUCTBUIO  JEATENBHOCTH  JIFOACH»,
«buoneHo3pl  (3KOCHCTEMBI)  pPa3HOIO  YpPOBHS U MX
COIOTYMHEHHOCTh B INI0O0ANBHOM 3KOocucTeMe — Ouocheper,
«BugoBoe M HKOJIOTHYECKOE pa3zHOOOpasme OuoIeH03a Kak
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OCHOBa €ro YCTOﬁqHBOCTH)), « TloBwIienue IMPOAYKTUBHOCTH
q)OTOCI/IHTe?;a HCKYCCTBCHHBIX 3KOJIOTHYCCKHUX CHUCTEMAx»,
«OKOJIOTHYECKHE KpU3UChl MW OKOJOIMYECKHE KaTaCTpO(i)BI.
HpCI[OTBpaH_[eHI/Ie HNX BOSHHUKHOBCHUS.

Paznen 7. Buonunka

16

Tema 7.1
buonunka

Copaepxxanue yueOHOIro MaTepuasa

bronuka kak 0JHO W3 HapaBJIeHUN OMOJIOTUU U KHOEPHETUKH.
Paccmotpenue OMOHUKOM 0CcOOeHHOCTEMN
MopGho(}U3H0IOTHYECcKON OpraHu3alMy KHUBBIX OPraHU3MOB U
UX MCHOJb30BaHUS JJI CO3JaHUsI COBEPLIEHHBIX TEXHUYECKHX
CUCTEM U YCTPOWCTB IO AHAJIOTMM C >KUBBIMH CHCTEMAMHU.
[IpyHIMIIBI M TOpHUMEpPBl HCIOJIB30BAHHUS B XO3SMCTBEHHOMN
JeSITeNbHOCTH  JoAed  MOphO(YHKIMOHAIBHBIX  4YepT
OpraHMu3aly PaCTEHUH U KUBOTHBIX.

JdeMoHcTpannn

Mopgenn  cknagyaToM  CTPYKTYpBI,  HCHOJIB3yeMOW B
cTpouTenbcTBe. TpyOdaTbie CTPYKTYpbl B JKMBOM INpHpoOJE U
TEXHUKE.  AdBpOJMHAMHYECKHME U  THAPOJMHAMUYECKHE
YCTPOMCTBA B JKUBOM NPUPOJE U TEXHHUKE.

2132

cTp.313-322,
npopadboTaTh
KOHCIICKT,
JIOKJIQJIbI

CamocrosiTeibHas paGora

[ToarotoBka coobuienuii mo teme: «McTopus BOZHUKHOBEHHUS
OnoHuNKM», bronnka u crpontenscTBO. OpreHTanus )KUBOTHBIX
B IIPOCTpPAHCTBE M OMOHUKA.. BUOHMKA B CaMOJIETOCTPOCHHH.
.CoBpeMeHHOe COCTOsIHME OMOHUKHM KaK HOBOM OTpaciu HayKH.
B3anM000yCl10BIEHHOCTh CUCTEM >KMBOM U HEXHMBOM MPUPO/IBI
B Tmporecce oBomonmd. [lepBele TpuMepbl OHOHUKH B
apxutekrype. DiideneBa OamHs Kak SpKUH  IpuUMep
OuoHnyeckoi  apxuTekTyppl XX  Beka. .CpaBHeHue
OMOJIOTMYECKUX W TEXHWYECKHUX JIOKALMOHHBIX cucteM. Pamap
PYKOKPBUIBIX ISl pENICHUS TIPOU3BOJICTBEHHBIX 3a/1a4.

17

JAudpepeHupoBaHHbIN 3a4eT

2/134

Hrtoro

50
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3. YcaoBusi peajmzanuu NporpaMMbl 001eo0pa3oBare/ibHON y4eOHOT
AUCHHUILINHBI

3.1. TpebGoBanusi K MUHMMAJLHOMY MAaTEPUATBHO TEXHUYECKOMY

o0ecrevyeHNI0 peau3anumn 001eo0pa3oBaTeIbHON Y4eOHOH TUCIUIIIMHBI

O6meobpazoBaTenpHas yueOHas TUCIUIUIMHA Peau3yeTCsl B y4eOHOM

kabuHeTe «broorus.

MuHuMaabHO H€O6XOI[I/IMO€ MAaTCPpUAIIBHO-TCXHUYICCKOC obecrnicueHue

BKJIFOYAET B CCO:

PabGouune MecTa 1o KoJau4yecTBy 00ydaroIuxcs (CToJ, CTYJIbs ayAUTOPHBIE);
O6opynoBaHHOE pabouee MECTO TMpernoaaBaTess (CToM, KPeciao, IePCOHATbHBIM
KOMITBIOTED, JIOKaJIbHAs CETh C BBIX0OA0M B Internet);

Jlocka MesoBast

[lIxadpl-cTemnaxu g pa3MelieHUus y4eOHO-HArIsIHBIX  IOCOOMM |
JIOKYMEHTAIUH;

[Tnakatel — 8 T

Crenn — 1 mr

Mogaens JJHK— 1 .

MynbTUMEIUIHOE 000pYI0BaHHUE:

[TK cucremuslii 610k — mporeccop IntelPentium4, 3I'T, O3V 2 I'0)
IPOEKTOP HA KPOHILUTENHE
JKpaH
MPUBO/I, JUIsl YTEHUSI KOMITAKT JTUCKOB
ayJIn0-BUJICO BXObI/BBIXOJIbI
OCHAIIEH aKyCTUYECKUMH KOJIOHKaMU
AKpaH
3.2. UudopmanuoHHoe odecreyeHrue 00y4eHust

Ilepedyenb pekoMeHayeMbIX y4eOHbIX u31annii, UHTEepHET-pecypcoB,
JAOIOJTHUTEJIbHOU JIUTEPATYPbI

st 00y4aromuxcs
OCHOBHBIE HCTOYHUKH

1.

KoncrantunoB B. H. buonorus s mpodeccuit U crenuagabHOCTEH
TEXHUYECKOT0 M ecTecTBeHHO-HayuHoro npoduieit / B. H. Koncrantunos,
A. I" Pe3anos, E. 0. daneeBa. - 9-¢ U31., CTEP.-

Mockga: M3gaTenckuil HeHTp « AKaIeMUs», 2021. - 336 c. —
TeKcT : HemoCpeACTBEHHBIN
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I[OHOJ'IHI/ITEJIBHLIG HCTOYHHUKH

. MamoHTOB, C.I'. OG1ast Ouonorus : yueOHHUK
/ C.I''MawmonToB, B.b.3axapoB. — Mocksa : KuoPyc, 2017. — 323 ¢. —
ISBN 978-5-406-05733-9. — URL: https://book.ru/book/921444 (nata

obpamenust: 19.04.2021). — TekcT : 37eKTPOHHBI.

. Mycradun, A.I'. buonorusi. Iy BBIMTYCKHUKOB IIKOJ U TOCTYIAOIIUX
B BY3HI . yueOHOE nocobue / A.I'' Mycradun, B.H.Spwirun; mox
pen. B.H Spsiruna. — Mocksa : KnoPyc, 2021. — 584 c¢. — ISBN 978-5-
406-08009-2. — URL: https://book.ru/book/938867 (mata oOparmieHus:
19.04.2021). — TekcT : 3JCKTPOHHBII.

. buonorus B Bompocax M oTBeTax : HAYYHO-IOMYJISIPHOE U3/1aHuE / TOJ pell.
M. Xupocasa ; niep. ¢ anrun. K. B. IlaBmosckon. - Mocksa : JIMK Ilpecc,
2020. - 130 c. - ISBN 978-5-97060-813-5. - Tekcrt : anexkrponnsIii. - URL:
https://znanium.com/catalog/product/1210641 (mata oOpareHus:
19.04.2021).

. OCHOBBI OHMOJIOTMYECKON 0€30MMaCHOCTH : YU4COHO-TIPAKTHYECKOe IMocodue /
M. III. AzaeB, A. A. [lanaeBa, A. I1. AradonoB [u np.]. — 2-€ u31., UCTp. U

gorn. — MockBa : UH®PA-M, 2021. — 225 c¢. — (Bwicmee
oOpazoBanue: bakanaspuar). - ISBN 978-5-16-014608-9. -
TeKCT : 3NEeKTPOHHBIM. - URL:
https://znanium.com/catalog/product/1165259 (mara oOparieHus:
19.04.2021).

. Axmapymuna, JI. I'. buonorust ¢ ocHoBaMu 3K0JI0ruH : yaeOHoe mocooue /
JI. T'. Axmanynnuna. — Mocksa : PUOP : UHOPA-M, 2020. — 128 c. —
(BO: bakanaspwmar). - ISBN 978-5-9557-0288-9. - TekcT : 2IeKTpOHHBIN. -
URL: https://znanium.com/catalog/product/1062386 (mara oOpamieHus:

19.04.2021).
. BanumeB, B. B. OcHoBbl renetruku : yaueOnuk / B. B. Wpanumen. —

Mocksa : PUOP : UIHOPA-M, 2020. — 207 c¢. — (Beicmee
oOpazoBanue: bakanaspuar). - ISBN 978-5-369-01640-4. -
TeKCT : 3NEeKTPOHHBIM. - URL:
https://znanium.com/catalog/product/1078336 (mara oOpaIeHus:
19.04.2021).
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3.3 ConpoBoxaenne peanusanuu 00pa3oBaTelbHOH NPOrpaMMBbI €
NPUMMEHEeHHEeM 3JIeKTPOHHOI0 00y4eHHsl M JUCTAHIMOHHBIX 00pa30BaTe/IbHbIX
TEXHOJIOT MU

OcBocHHME  TpOrpaMMbl ~ MOXKET  MPOBOAWTBCI C  MPUMEHEHHEM
JTUCTAaHIIMOHHBIX O0Opa3oBaTtenbHBIX TexHoMorwui (manee — JIOT) mpu Hamuumm
OOBEKTUBHBIX YBAXUTCIBHBIX TPUYUH HW/WIH OOCTOSITENLCTB HEMPEOI0INMON
cuibl ((hopc-MaKOPHBIX OOCTOSITEIBCTB), MPEMATCTBYIONIUX OOYyJarOIIUMCS W/WITH
MPEroAaBaTelsIM JIMYHO MTPUCYTCTBOBATH MPH MPOBEACHUN 3aHSTHUS.

B 3TOM ciydae qormyckaeTcs IpOBOAUTD 3aHITHE YAAJIEHHO B COOTBETCTBUH C
pacmHcaHueM,  YTBEPXKACHHBIM  3aMECTHTENIeM  JUPEKTOpa  KOJUIeIKa,
OTBETCTBEHHBIM 3a ydeOHyl pabory Ha muatdpopmax MS  Teams
(mpeamoururensHo), Google Classroom, Zoom, Teamlink, SIKnacc u nmpouune (mpu
COTJIaCOBAHUM C PYKOBOJICTBOM).

MecTtoM pa3MelleHuss JOKYMEHTOB M WH(OpPMalUu SABIAETCS JUYHBIN
KaOMHET UIIU 3JIEKTPOHHAs II0YTa 00y4aromerocs.

HpI/IMeHSIGMLIG HHCTPYMCHTBI OOJIZKHBI o0ecreynBaTh HCIIPCPBIBHYIO ayaAHnO-
U BUACOTPAHCIIALINIO B PCKUMC pCaJIbHOI'O BPCMCHH.

Ccbutka (id agpec) 3apaHee MOBOAMTCSA IPEIHOJABATEIEM [0 CBEACHHS
oOydJarommxcs.
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA

JANCHUITJINHBI

Pe3ysabTarsl 00yyeHus

Kpurepun oueHku

MeTtoabl OLIEHKH

JInuyHOCTHBIE
MeTanpeamMerHbie

IIpeameTHbIe

JTaln TeopeTH4ecKoro o0y4eHus:

- mocemaeMocts He MeHee 50%
TEOPETUUECKUX 3aHATHH;

- HaJIM4YKhe KOHCIIEKTa JICKIUH 110
BCEM TEMaM, BBIHECCCHHBIM Ha
JIEKIIMOHHOE 00CYXXJICHHUE;

- yuyactue B 00CYXJIeHUH
TEOPETUYECKUX BOINPOCOB TEM Ha
Ka)KJIOM [IPaKTUYECKOM 3aHATUH;

- TpeOyemble s 3aHATUH
MaTepuabl (I IaK THIECKHIA
Matepuana, Yy4eOHHMK U Tpod.) B
HAJTAYHH

9Tan NMPaAKTUIECCKHUX 3aHSATHI:

- MMPAKTUYCCKUC 3agaHus
CaMOCTOSATCIIbBHO BBITIOJTHCHBI u
IpEACTaBJICHBI B MUChbMEHHOM

opme;

- BoinosiHeHue 100% mpakTH4ecKux
pabor;

- CTyOEHT MOXeT OO0OCHOBaTh
NPUMEHEHHE  T€X  WIM  HHBIX
HOPMAaTUBHBIX aKTOB (QJTOPUTMOB,
CXeM peuieHus, MPUYHUHHO-
CIICICTBCHHBIX IIETIOYEK W T.I.) H
WCTOYHUKOB  HWHPOpMAIMH  JJIS
KOHKPETHBIX CUTyallUid

JTan caMOCTOATEIbLHON PadoThI

- CTYAGHT MOXET TPHUMEHSTh
pa3IU4YHBIE  CIOCOOBI  TPAKTOBKH
COOBITHHM, OOOCHOBEIBATH  CBOIO
TOUYKY  3pEHHs, ONHUpasCh  Ha
TEOPETHUECKOE TOATBEPKIICHUE B
T€X WIM WHBIX WH()OPMATUBHBIX
HCTOYHUKAX;

- 3afaHdd I CaMOCTOSATEILHOU
paboThl BBIMOJHEHB MUCHBMEHHO H

Texkymmii KOHTPOJIb:
MIPAKTUYECKHUE 3aHSITUS,

TECTOBBII KOHTPOJIb;
MHAUBUAYaAJIbHOE 33/1aHUE;
YCTHBIH OIIPOC;
IIpoMe:KyTOYHBII KOHTPOJIb:
HuddepennpoBanHbIii 3a4eT

21



CBOEBPEMEHHO

Jdranm  NpoBepKH YCBOCHUSA WU
NpUMeHeHHUs

- MPaBWJIBHOCTh M OOOCHOBAaHHOCTH
JIMCKYCCUOHHBIX CYXKJICHUM;

- IMPAKTUYCCKUC 3alaHUs PCUICHBI C
HCIIOJIB30BaAHUECM HGO6XO,Z[I/IMI)IX
I/IH(bOpMaI_[I/IOHHBIX HCTOYHHUKOB,

- TPENCTABIICHHBIC TMPAKTHUECKUE
paboThI COOTBETCTBYIOT
tpeboBanreM MKT;

- KJaccHasg KOHTpOJIbHas pabota
peleHa CaMOCTOSITEIIbHO, B
OTBEJICHHOE BpeMsl, pe3ysbTaT BhIILIE
MOPOTOBBIX 3HAYEHUI;

- IpencTaBleHHBbIE  pedepaTsl,
TOKJIaJIbI COOTBETCTBYIOT
odpopmiternro mo 'OCT 7.32-2001,
3aJJaHHON TEMaTHKe W HE SIBIISIOTCS
TUIaruaToM, 3alIUTHOE CIIOBO
OTpa)kaeT TeMaTHKy pedepata U
UMeeT  JIMYHBle  CYXIEHHUA U

OpeACTaBJICHUA CTYICHTA

Conep:kanue o0y4eHHs

XapakTepuUCTHKAa OCHOBHBIX BH/I0B /1eSITeJIbHOCTH
CTY€HTOB (Ha ypOBHe Y4eOHBIX JeHCTBHIA)

BBenenue

O3HakOMJICHHE ¢ OMOJIOTHYSCKUMH CUCTEMaMU Pa3HOTO
YPOBHSI: KJIETKOH, OPraHU3MOM, ITOITYJISIIIAEH, YKOCUCTE-
Mo, 6uocdepoii. OnpenesieHue poiau OUOIOTUU B popmu-
POBaHUM COBPEMEHHOM €CTECTBEHHO-HAY4YHON KapTUHBI
MUpa U NPaKTUIECKON IeATESITLHOCTH JIIOACH.

OOy4eHue coOITIOACHUIO TTPABUII TTOBEACHHUST B IPHUPOE,
Oepe’KHOMY OTHOIICHHUIO K OMOJIOTMYECKHUM O0ObeKTaM (pac-
TCHUSIM ¥ )KUBOTHBIM U UX COOOIIECTBAM) U HX OXpaHE

YYEHMUE O KJIETKE

XumMuueckasi opraHu3anms KJIETKH

YMeHue NpoBOAUTH CPABHEHUE XUMUUECKOW OpraHusa-
IIUY )KUBBIX U HEXKUBBIX OOBEKTOB.

IMTomy4deHue NpeacTaBICHUS O POJIM OPraHUIECKUX

U HEOPraHUYECKUX BEIIECTB B KJIIETKE

Crpoenue 1 GQyHKIUHN KJIETKH

HN3y4deHnue cTpoeHUs KJIETOK 9YKapHOT, CTPOEHUSI U MHO-
rooOpas3usi KJISTOK PacCTeHUH U YKUBOTHBIX C ITOMOIIbIO
MHKpPOIIpEIIapaToB.

HaoOmronesue KiieTok pacTeHUN U >KUBOTHBIX MO MUKPO-
CKOIIOM Ha T'OTOBBIX MHKpOIIpernaparax, uX ONHCaHUE.
IIpuroroBiieHre 1 ONHUCaHUE MUKPOIIPENapaToB KJIETOK
pacTeHui.

CpaBHeHUE CTPOCHUS KJIETOK PAaCTEHUH U )KUBOTHBIX I10
TOTOBBIM MHUKpOIIperiapaTam

22




O0MeH BelllecTB H NpeBpallieHHue
JHEPIruHU B KJIeTKe

YMeHUE CTPOUTH CXEMBI DHEPIETUUECKOI0 OOMeHa U 61o-
cuHTe3a OelKa.

ITonmy4deHue NpeacTaBIeHUs O IPOCTPAHCTBEHHOM CTPYK-
Type 6enka, monekysa JHK u PHK

Ku3HeHHBIN INKJI KJIeTKH

O3HaKOMJIEHUE ¢ KJI€TOYHOI Teopuel CTpOeHUsI OpraHu3-
MOB.

YMeHHe cCaMOCTOSTEIBHO HCKaTh 1OKA3aTEIbCTBA TOTO,
4YTO KJIETKa — 3JIEMEHTapHas >KUBas CUCTEMaH OCHOBHAas
CTPYKTYpHO-(pyHKIIMOHaJIbHAasA €IMHULIA BCEX >XHUBBIX Op-
TaHU3MOB

OPI'AHU3M. PABMHOXEHHME U

NMHINBUAYAJIBHOE PABBUTHE OPITAHU3MOB

PasmHoOkeHHe OPraHu3MoOB

OBJ'Ia,HeHI/Ie 3HaHUSIMHU O Pa3MHO>XKCHHUHU KaK O Ba>kHEH-
eM CBOMCTBE JKHBBIX OpPraHnu3MoOB.

YMeHne caMOCTOSTEIIbHO HAXOIUTh OTJINYUS MHUTO3a OT
M€ﬁ03a, onpeaeiisasi 5BOJIIOITMOHHYTO POJIb 9TUX BHUIAOB 1€~
JICHUA KJICTKHA

I/IHIII/IBI/IIIyaJIbHoe pa3BuTHE
OpraHusma

O3HaKOMJIEHHE ¢ OCHOBHBIMU CTaIUSIMU OHTOT'€HE3a Ha
IIpUMepe pa3BUTHUsI [TO3BOHOYHBIX )KUBOTHBIX.

YMeHune xapaKTepu30BaTh CTaJluH NOCTAIMOPHOHAIBHOIO
pa3BUTHSA HA TIpuMepe yesaoBeka. O3HaKOMIIEHUE ¢ TPU-
YUMHaMHU HapyLI€HUH B pa3BUTUU OPraHU3MOB.

PazBuTue yMeHus NpaBHILHO GOPMHUPOBATH JOKA3aTENIb-
Hyl0 0a3y 3BOJIOIIHOHHOTO Pa3BUTHS XKUBOTHOTO MHpa

I/IHJII/IBI/I)IyaJILH()e pPa3BuTHE
JeJI0BEKa

BrisiBneHue 1 onvcaHue MPpU3HAKOB CXOJCTBA 3apOJIbIIICH
4eJIOBEKa U JIPYTrUX MO3BOHOYHBIX KaK JOKa3aTeJIbCTBA
UX DBOJIIOIIMOHHOI'O POJCTBA.

ITosyueHue npeacTaBieHus! 0 NOCIEACTBUSIX BIIUSTHUS aJl-
KOT'OJIsI, HHKOTHHA, HAPKOTHUYECKUX BEIIECTB, 3arPsI3HCHUS
cpenbl Ha pa3BUTHE U PEIPOTYKTUBHOEC 30POBbE UEIOBEKa

OCHOBBI

TEHETUKMU U CEJEKIIUAN

3aKOHOMepHOCTl/I HU3MCHYMBOCTH

O3HaKOMJIEHHE C HACJIEICTBEHHOW U HEHACJIEICTBEHHOMU
W3MEHYMBOCTBIO U €€ OMOJIOTMYECKON POJIBIO B DBOJIIOIIUHU
>)kuBoro mupa. IlomydeHue npencraBiaeHust 0 CBsI3U FTEHETUKU
u MeauiHbl. O3HAaKOMJIEHHE C HACJIeACTBEHHBIMU
OOJIE3HSIMH YesIoBe- Ka, UX NPHINHAMU U
npodUIaKTUKOM.

WN3ydyeHnue BAUAHNS aJIKOroJiM3Ma, HAPKOMaHHUH, Kype-
HUsI HA HACJIEICTBEHHOCTh HA BHJEOMaTepuale.

AHanu3 GEeHOTHIUYECKOH N3MEHYNBOCTH. BhIsIBIICHUE
MyTareHOB B OKpY KalOIlleH cpele 1 KOCBEHHas OLIEHKAa
BO3MOYKHOTO UX BJIMSIHUS HA OPraHU3M

OcHOBBI ceJIEKIIMH PACTEeHUId,
*KHUBOTHBIX U MHKPOOPIraHU3MOB

ITonyuyeHnune npeacTaBiICHHUs 0 TEHETHKE KaK 0 TeopeTHie-
CKOM OCHOBE CEJIEKIINH.

PasBuTne MmeTanpegMeTHBIX YMEHHI B IIPOLIECCE HAXOXK-
JCHUS Ha KapTe [EHTPOB MHOTO0OOpa3us U MPOUCXOK/IC-
HUSI KYJIBTYPHBIX PACTEHUN U JOMAIIHUX >KUBOTHBIX,
oTkpeIThIX H. 1. BaBunoseim. M3yuenne MeTo10B
THOPHIN3AIN 1 HCKYCCTBEHHOIO 0TOOpa. Y MeHne
pa3bupaThbCs B 3THYSCKHUX aCleKTaX HEKOTOPHIX
JOCTHKEHUH B OMOTEXHOJOTUH: KIIOHUPOBAHUH KUBOT-
HBIX U IpOo0JIeMaX KJIIOHUPOBAHHUSI YSIIOBEKa.
O3HaKOMJIEHHE C OCHOBHBIMHU JOCTHIKEHUSIMU COBPEMEH-
HOM CeNeKLHHU KyJIbTYPHBIX PACTCHHUM, JOMAITHUX YKH-
BOTHBIX I MUKPOOPTaHU3MOB

NPOUCXOXIAEHUME U PAZBUTHUE KU3HU HA 3EMJIE.
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Hponcxomenne U HAYAJIBbHbIC
3Tanbl Pa3BUTHUA )KU3HHU HA 3emuie

AHau3 U OLIEHKA Pa3JIMYHBIX THUIIOTE3 MIPOUCXOXKICHUS
>KU3HHU.

IMony4deHue npeicTaBICHUs 00 YCIIOXKHESHUH )KUBBIX Op-
raHU3MOB Ha 3eMJIe B IIPOIIECCE BOJTIOIINH.

‘YMeHMte SKCITEpUMEHTAIBHBIM ITyTEM BBISIBIISITH a1aIllTHB-
Hble OCOOCHHOCTH OPraHU3MOB, UX OTHOCHTEIBHBIN Xapak-
Tep. O3HAKOMIIEHUE ¢ HEKOTOPBIMH ITPEICTABUTEISIMHU PEJl-
KHUX ¥ UCUE3aIOIINX BHUJIOB PACTEHHI U YKUBOTHBIX.
ITpoBenenwue onucanus ocobeit ogHOrO BUAA 110 MOpdOJI0-
THYSCKOMY KPUTEPHIO NPH BBITIOJTHEHHUH JIA0OpaTOPHOM
pa6oThl. BeIsBIICHHE YepT ONPUCITOCOOICHHOCTH Opra-
HU3MOB K pa3HbIM cpejiaM oOuTaHus (BOAHOM, HA3EMHO-
BO3IYIIHOM, MOYBEHHOM)

HUctopus pa3BUTHA
JBOJIIOLMOHHBIX Wi

WM3ydenue Hacienust yenoBedyecTBa HA NIpUMeEpe 3Ha-
KOMCTBA C UICTOpHUEN Pa3BUTHUS dBOJIIONUOHHBIX nae K.
JIunnes, 2K.b. Jlamapka Y. [lapBuna. OLieHuUBaHUe

POJIN 3BOIIOLMOHHOIO yueHUsI B (POPMUPOBAHUU COBpE-
MEHHOW €CTeCTBEHHO-HAYYHOU KapTHHBI MHUpa.

Pa3BuTHe CrOCOOHOCTH SICHO U TOYHO H3JIaraTb CBOU
MBICJIH, JJOTUUECKU OOOCHOBBIBATH CBOIO TOUKY 3PEHUS,
BOCIIPHHHUMATH H aHAJIM3UPOBATH MHEHUSI COOECETHUKOB,
NpU3HaBas IIPaBoO JAPYTroro yejJoBeKa Ha MHOE MHEHHUE

MukposBoJionus
H MaKPOJIBOJIIOIUA

O3HaKkOMJIEHHE ¢ KOHIEMIINEeH BU/1a, €€ KPUTEPUIMU,
noa00p NPUMEPOB TOTO, YTO MHOITYJISINHUS — CTPYKTYypHAas
€IUHUIA BUJIa U DBOJIOIHH.

O3HaKOMJICHHUE ¢ IBIDKYIIUMHUCS CHJIAMHU DBOJIIOIIH

U ee 10oKa3aTeIbCTBaMU.

YcBOeHHE TOrO, YTO OCHOBHBIMH HAIIPABJICHUSIMU 3BOJIIO-
IIMOHHOTO MPOTpecca SIBISIOTCST OHOJIOTUUECKHUH IMporpecc
U OMOJIOTUYCSCKUI perpecc.

VYMeHHne oTcTauBaTh MHCHHEC, O COXpaHCHUU 6I/IOJ'IOFI/I‘JC-
CKOT'O MHOT000pa3usi KaKk OCHOBE YCTOWUYHBOCTH Onocde-
PBI U MIPOTPECCUBHOTO €€ pa3BUTHsI. Y MCHHE BBISIBIISTH
IIPUYIMHBI BBIMHUPpaHHUsI BUIOB

MNPOUCXOXIAEHHUE YEJIOBEKA

AHTpONOreHne3

AHaIIM3 U OLICHKA Pa3JIUYHBIX THIIOTE3 0 MPOUCXOKIACHUH
4JeJIoBeKa.

Pa3zBuTHe ymMeHHs CTPOUTH JOKa3aTeIbHYIO 06a3y 1o cpas-
HUTEIbHON XapaKTEepUCTUKE UeJIOBEKa U IPUMATOB,
NOKa3bIBasi UX POJICTBO.

BrisiBineHue 3TarnoB 3BOJIONUHN YEJI0BEKa

Yenoseyeckue pacobl

YmMmenue A0Ka3bIBaThb PaBCHCTBO YCJIOBCYCCKHUX pac Ha
OCHOBaHHUM UX pOACTBaA U €AWMHCTBA IIPOUCXOKIACHUA.
PazButne TOJICPAHTHOCTH, KPpUTUKa pacu3Ma BO BCEX €TI0
IIPOSABIICHUAX

OCHOBBI 9KOJIOI'nn
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IKOJIOrHsi — HAYKa 0 B3aMOOTHO-
LICHUSX OPraHU3MOB MexK1y co00H
H OKpY KaloleH cpexoi

Hzyuenne skosornyecknx (GakTOPOB U UX BIUSHHS HA
OpraHU3MBl.

3HaKOMCTBO C 9KOJIOTHYECKUMH CUCTEMaMU, UX BUIOBOU
U TIPOCTPAHCTBEHHOH CTPYKTYpaMH. Y MEHHUE OOBSICHITh
NPUYUHBI YCTOWYUBOCTH U CMEHBI 9KOCHCTEM.
O3HaKOMJICHHE ¢ MEXBHIOBBIMU B3aUMOOTHOILICHUSIMH
B DKOCHCTEME: KOHKYypEeHLIMEeH, CUMON030M, XHUIITHUYIE-
CTBOM, NIAPA3UTU3MOM.

YMeHue CTpOUTh SIpYCHOCTh PACTUTEIIBHOTO COOOIISCTRBa,
MUIIEBBIE EeNH U CeTH B OMOIIEHO3€e, a TAKKe dKOJIOTHYe-
CKHE NUPaMHUIBL.

3HaHWE OTIIMYUTEIbHBIX IPU3HAKOB UCKYCCTBEHHBIX CO-
00111eCTB — arpO3KOCHUCTEMBI U YPOOIKOCUCTEMBI.
OmnrcaHye aHTPONOTSHHBIX U3MEHEHHH B €CTECTBEHHBIX
OPUPOAHBIX JIaHAmMAadTaX CBOSH MECTHOCTH.
CpaBHUTEIILHOE OIMMCAHUE OJHOM U3 €CTECTBEHHBIX IIPU-
POAHBIX cucTeM (HampuMmep, Jieca) U KaKo-HUOy b arpo-
9KOCHUCTEMHBI (HaIpUMeEP, NIIEHUIHOTO TTOJIS ).
CocTaBiieHHE CXEM IepeJlayy BEIISCTB U SHEPTHH 110 1Ie-
ISIM NUTAHUS B IPUPOJHOM 9KOCHCTEME H arpoleHo3¢e

Buocdepa — rinodanbHasn
IKOCHCTEMA

O3znakomiieHue ¢ yaeHuem B. . Bepnanckoro o 6uocdepe
KaK 0 rII00aIbHO SKOCHCTEME.

Hanu4due npeacTaBiIeHUs 0 CXeMe YKOCUCTEMbBI Ha TIPH-
Mepe OGuocdepsbl, KpyroBOpOTE BEIISCTB H MPEBPAIICHUHN
SHEepruu B ouocdepe.

VMeHre NOKa3bIBaTh POJIb )KUBBIX OPraHHU3MOB B Onoche-
pe Ha KOHKPETHBIX IIpUMepax

Buocdepa u yenoBek

HaxoxaeHue cBsI3U U3MEHCHHUs B Onocdepe ¢ mociea-
CTBUSIMH AESITEJIFHOCTH YEJIOBEKa B OKPY KaIOIIel cpeie.
YMeHue onpeaeisiTe BO3eHCTBHE TPOU3BOJICTBEHHOMN
JEeSITeJILHOCTH Ha OKPY>KaIOIIyI0 Cpexy B 00JIACTH CBOSH
Oynyed npodeccuu.

O3HaKOMJICHHE C TII00aIbHBIMHU YKOJIOTHYECKHUMH MPOO-
JIEMaMM1 U YMCHHC OIIPECACIIATDH ITYyTU UX PCIICHUS.
OrnrcaHue ¥ IPaKTUIECKOE CO3IaHUe HCKYCCTBEHHOMN
DKOCHUCTEMBI (IPECHOBOIHOTO akBapuymMma). Pemrenue sxo-
JIOTMYECKHUX 3a/1ad.

JleMOHCTpUpOBaHUE YMEHUS ITOCTAHOBKH LEJIEH JIesTeb-
HOCTH, TUTAHUPOBAHUSI COOCTBEHHOM A€ TEIILHOCTU IJIST
JOCTH>KEHMUSI TOCTABJIEHHBIX LieJiel, NpeABUICHUS BO3-

MOYKHBIX Pe3yJIbTAaTOB 3TUX NEHCTBUU, OpraHu3auu
CaMOKOHTPOJISI U OLIEHKHU MOJIy4YE€HHBIX PE3yJIbTATOB.
OO0yueHue COOMI0ICHUIO TTPABHII TMOBEACHUSI B IPUPOAL,
Oepe’KHOMY OTHOIICHHUIO K OMOJIOTHYECKUM OOBEKTaM
(pacTeHusIM, )KUBOTHBIM U HX COOOILIECTBAM) M HX OXpaHE

BUOHHUKA

buonuka Kak 04HO M3 HampaBJie-
HMii 0MO0JIOTUN U KHOEPHETUKH

O3HaKOMJICHHE ¢ MPUMEPAMH UCIIOJIL30BaHUS

B XO3SIMICTBEHHOW NEITEIBLHOCTH JItoAei Mopdo-
(YyHKIIMOHANBHBIX YepT OPTraHU3aIUH PaCTSHUI U >KH-
BOTHBIX [IPY CO3JaHUU COBEPIIECHHBIX TEXHUYECKUX CHU-
CTEM U YCTPOMCTB 0 aHAJOTHUH C )KUBBIMHU CUCTEMaMHU.
3HAKOMCTBO C TPyOUaTBIMHU CTPYKTYPaMH B >KMBOM NpH-
poe U TeXHUKE, adPOJUHAMUUYECKUMU U THAPOJUHAMU-
YECKUMU YCTPOHUCTBAMHU B >KUBOM NPUPOAE U TEXHUKE.
VYMeHure CTpOUTH MOJIEIN CKIIaA4aTOH CTPYKTYPHI, HC-
MOJIb3YEMBIE B CTPOUTEIBCTBE

Kontponb u onenka pe3ynbraroB ocBoeHuss OY ]l ocyiecTBisercs MpenoaaBaTesieM B
CaMOCTOSITENIbHBIX pabOT, BBIMOJIHEHHS
0o0y4aromuMuUCs WHAMBUAYAIbHBIX 3aaHuil  (3amuThl  pedeparos
MPOBEJICHHUST MPOMEKYTOUHOM arrectaiuu. KOHTpoJb M OleHKa pe3yabTatoB ocBoeHus OV /]

polecce NPOBEIACHUS MPAKTHUYECKUX 3aHSITUH,
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WU Tpe3eHTalui),



OCYIIECTBIISIFOTCS B COOTBETCTBHH C (POHIAMU OIICHOYHBIX CPEJCTB AJI TEKYIIETO0 KOHTPOIS U
(dhoHIaMH OLIEHOYHBIX CPEJICTB JIJISl TPOMEKYTOUHOM aTTECTAIIUH 110 JAaHHOHN JTUCIUIUIMHBI.
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