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MMOSICHUTEJIbHAS 3ATIMCKA

IIporpamma o01meoGpa3oBatebHOl y4eOHOH AMCIMIUIMHBI «BHOIOTHA
npefHasHadeHa  And  M3yd9eHHs ~ Omonmormw B MpoecCHOHANBHBIX
06pa3oBaTENBHBIX OPTaHH3ALMAX, PEATH3YIONHX 00pazoBaTeNEHYIO IPOTpaMMy
cpemHero olmero o6pasoBaHHA B IpefieNiax OCBOCHHUS 0Opa3’oBaTCIBHOW
nporpammsl CITO (OI1 CIIO) Ha Gase ocHoBHOTO 06MIero oOpa3soBaHUA IPH
HOATOTOBKE CIIEIIHAIIICTOB CPEJHErO 3BEHA.

IIporpamMma paspabotana Ha ocHobe Tpeboanmit @®I'OC cpemuero
o6miero o6pa3oBaHWs, NPEABIBIAEMBIX K CIPYKIYpe, COINEPKAHHIO H
pesyJIFTATAM OCBOEHMS yueGHOH AMCLMILIMHE! «BHONOrHA», B COOTBETCTBHA C
PeKkoMeHIALMAME 110 OpTraHH3alMH ONyIeHUs CPeHero odmero oopasoBaHu
B Dpejgenax  OCBOGHHA  OOpasoBaTeNbHBIX  TPOTPaMM  CPEIHETO
1IpoeCCHOHANLHOrO 06pa3oBaHus Ha 6ase OCHOBHOTO ob1ero o6pa3oBapus ¢
ygeToM TpeGoBaHMI ~(enepalbHBIX TOCYAAPCTBEHHBIX o0Opa3oBaTENBHEIX
CTAHAAPTOB W TIONYYaeMOM CIEHAIbHOCTH CpefHero npoecCHOHANTBHOIO
obpasosanns (mackMo JlemapTaMenTa IOCY/apCTBEHHOM IOIUTHKY B cpepe
MoAroToBKH paboumx kazpo u JIIO MunoGpHayku Poccun 0T 17.03.2015
No06-259).

Copeprxanue NPOrpaMMEl «BHONOr¥A» HANPaBICHO Ha IOCTIDKEHHO
CIEAYIONIUX LIeTICH:
noydenne (yHIAMEHTANbHBIX 3HAHMH O Guonornueckux cucremax (Kuerka,
Opranmsy, Homynsuus, Bug, JKOCHCTEMa); HCTOPHH Pa3sBHTHA COBPEMEHHBIX
Tpe/IcTaBIeHAll O XUBOH PHPOAE, BEINAIOUIMXCS OTKPBITHAX B OHOJIOrMIEeCKOM
Hayke; poid OMONOTMYECKOH HAyKH B (GOPMHpPOBaHHH ~ COBPEMEHHOH
eCTeCTBEHHO-HAYYHOM KApTHHEI MUPa; METOaX HayTHOrO NO3HAHNA,

OBNacHUE YMEHHUSIMH JIOTHUECKH MBICIHTD, 060CHOBHIBATh MECTO H pOJb
GHONOrMYECKAX 3HAHUH B IPAKTHYECKOH NeATeNbHOCTH Mofel, pa3BUTHU
COBPEMEHHBIX TEXHOIOTHH; ONPEACIIATE KUBBIC 00BEKTH B IPHPOJIE; IPOBOAHUTH
HAGMONeHUS 3a OKOCHCTEMAaMH C LeNbl0 HX ONMCAHMA U  BBUIBICHUA
eCTECTBEHHEIX M AHTPOTIOr€HHBIX HM3MEHEHWH; HAXONUTh M AHATM3MPOBATE
HHGOPMALHIO O XMBBIX 00BEKTaX;

pasBMTHE TO3HABATENBHBIX HMHTEPECOB, HHTEIIIEKTYAIBHBIX U TBOPYECKHX
criocoBHOoCTel 00Yy4alONIMXCA B MPOLECCe H3yHdCHHUA GHONOrMIeCcKuX SBICHHN;
BBLIZAIOIIMAXCS JOCTIDKEHHH OHOJOrHH, BOWICAUIMX B 00ILIEYENIOBEIECKY IO
KyJIbTYpY; CHOXHBIX M IIPOTHBOPEUHMBBIX IMyTeil pa3BHUTHA COBPEMEHHEIX
HAydHBIX B3ITIAIO0B, uneli, Teopuil, KOHLEILHUH, THIOTe3 (0 CymHOCTH H



NPOMCXOKACHHM OKM3HM, 4YenoBeKa) B XoZe paboTel ¢  pasmuYHBIMH
HUCTOYHHKaMH HH(OPMAIIHH;
BOCIUTaHHE YOEKACHHOCTH B HEOOXOAMMOCTH IIO3HAHHS MKHBOH HPHUPOIEI,
HEOOXOAMMOCTH PaIlHOHAIBHOIO MPUPOAOIIONB30BaHuA, GEPEIKHOrO OTHOLICHUS
K IPHPOAHEIM pecypcaM H OKpyXamolledl cpene, COOCTBEHHOMY 3JI0POBBIO;
YBa)XXCHH K MHEHHIO OIIOHEHTA NpH 00CY)XIEHHUH OHONOIMYeCKHX MPodeM;
ACMONE30BaHAE TMpPHOOPETeHHBIX OHONOTHYECKHX 3HAHMA W YMeHuidl B
[OBCCAHEBHOM MMW3HU [UIA OLEHKHM IOCIEACTBHUU CBOEll JeATeNbHOCTH (H
NeSTeNFHOCTH JIPYTUX JIFOJEi) 10 OTHOIIEHHIO K OKPYKAIOIIEH Cpefie, 340POBBI0
APYruX JOJeH B COOCTBEHHOMY 3JOPOBBIO; O0GOCHOBAHHE U COONIOZEHHE Mep
npoIaKkTHKHA 3a00JeBaHMi, OKasaHHe IIepBOil MOMOIIM MpH TpaBMaXx,
co0nroaeHNe NpasUil ITOBEASHMWA B IPHPOJE.

IlporpaMmMa MOXKET HCIONB30BATECA JPYTAMH IIPOQecCHOHANEHBIMU
00pazoBaTe/bHEIMH  OPraHH3alMsIMM, pealm3yIoINMH  00pa3oBaTeNsHYIO
HporpaMMmy cpenHero obmero obOpasopanus B npenenax ocsoenus OIT CIIO

Ha Oaze OCHOBHOTO
obiero o0pa3oBaHHA — TPOrpaMMEI HOJTOTOBKH CIELHAIMCTOB CPEIHETO
3eeHa (IITICC3).




MTACIIOPT PABOYE TTPOTPAMMBI
1.1 O6was xapakTepUCTHKA YYeOHOH THCOUIITUHEL « BHONIOrH

BHoorHa ~— cHcTeMa Hayk, M3y4aromas BCe acHeKThl XKHM3HM, HAa BCEX
YPOBHAX OPraHM3alMd JKHBOTO, HAaUWHAs C MOJEKYJISpHOTO M 3aKaHduBas
buocdeprsiM. OOBEKTaMH M3y4eHHs GHONOTHH SBIAKOTCS XMBHIE OPraHH3MEL
HX CTPOCHME M JKM3HEAECATENBHOCTH, HX MHOroofpasme, IIPOHCXOXKACHHE,
SBOJIIONIMSA M paclipe/ie/ieHie )KHUBbIX OPraHA3MOB Ha 3eMile.

OO01mas OHONOrHA M3y4aeT 3aKOHB! MICTOPHYECKOTO H MHIMBHIYaIbHOTO
PasBUTHS OPraHH3MOB, OOIMe 3aKOHBI JKH3HH M Te€ OCOGEHHOCTH, KOTOpHIE
XapakTepHBl JUI1 BCEX BUAOB JKMBBIX CYIIECTB Ha IUIZHETE, & TakKe HX
B3aHMOJIEHCTBHE ¢ OKpY>Karomel cpemoi.

buonors, TakuM 00pa3oM, ABIAETCA OJHOH M3 OCHOBOMONATAIOIIHX HAYK
O JXHM3HH, a BIaJeHre OHONOrHYeCKHMH 3HAHUSIMH — OOHUM M3 HEeOOXOMHMMBIX
YCIOBHH COXpaHEHH JKH3HU Ha TIIaHeTe.

OcHoBy copepxaHuss y4eOHOH ITUCHMIUIMHE «BHONOTHS» COCTABIAIOT
CIEAYIOHE BEAYIUME HIESH: OTAMYHMTENBHBIE NPH3HAKH JKMBOI HMpPHUPOXEL, €e
YPOBHEBasi OpraHu3alMs H 3BONIOLKA. B COOTBETCTBHH C HHUMH BBIIEJICHBI
coAepxaTenbHble  JNWUHMM:  OWojorMs  Kak  Hayka;  OHoJormueckue
3aKOHOMEPHOCTH; METOAbl HayJHOro MO3HAHU, KJIETKa; OPraHu3M; IIOILyJISLUS;
BHJT; PKOCHCTEMBI (B TOM 1ucie Onocdepa).

Conepxanpe ydeOHOM JHCHMIUIMHBEL HAIpaBIeHO Ha IIOJATOTOBKY
00YJarONIMXCA K PEIICHHI0 BAXHEHIIINX 3a/a4, CTOAIMIX Hepef GHolorHdecKoi
HayKol, — TI0 palMOHATLHOMY INPHPOIONONb30BAHAIO, OXPaHe OKPYXKaIoIIeH
Cpenbl K 310pOBBs MOAEH.

B npodeccHoHaNBHEIX 00pa30BaTEeNbHBIX OPraHM3ALHUAX, pPealM3yIOmHX
0OpasoBaTeNbHYI0 NpoTpaMMy CcpefHero o0mero obpa3oBaHMs B Ipeaenax
ocBoerus OII CITO ma Ga3e ocHOBHOro oOmero oOpa3oBaHHsi, H3ydeHHE
y4eOHOM AUCIIHILTHHEL « BHONOTHM» HMeeT CBOH OCOGEHHOCTH B 3aBUCHMOCTH OT
npoduns mpodeccHOHANBHOIO o0pasopaHms, 0OasHpyeTcs Ha 3HaHUSX
o6yJaromuxcs, MOMYYEHHBIX NpH U3ydYeHHH OHONOTHH, XHMHH, (H3HKH,
reorpaduy B OCHOBHOH IIKOJIE.

IIpu  ocBoennu coenuansHocteit CITO  TexHM4eckoro  npodmuis
npodeccHOHABHOro 0o0pazoBanus OWONOTHA H3ydaeTcs Ha 6a3oBOM YpOBHe
®I'OC cpennero obimero obpa3zoBaHus

IIpu orGope comepxaHms y4eOHOH  JMCUMIUIAHBI  «BHONOTHSD?
HCIIOJNB30BAaH KYJIBTYPOCOOOpasHBIH TOAXOA, B COOTBETCTBHH ¢ KOTOPSHIM
o6y4alolInecs JOIDKHBL YCBOHTh 3HAHMA M yMEHHS, HEOOXOJMUMEBIE JUIS

dopmupoBaHns oOUIel KyIBTYpHI, ompelelsrollel aJeKBaTHOe MOBEICHHE
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yenoBeKa B OKpyXarollell cpesie, BOCTpeOOBaHHEIE B XKH3HU U B NIPAKTHYECKOU
JeSTEeNBHOCTH.

OcofGoe BHHMAaHHE V/eJ€HO OKOJOTHYeCKOMY OOpasOBaHHMI0 ¥
BOCTIHTaHUIO obGydaromuxcd, GOPMHPOBAHMIO y HHMX 3HAHWA O COBPEMEHHOH
eCTeCTBEHHO-HAYYHOH KapTHHE MHpa, ILEHHOCTHBIX OpHeHTalud, HTO
CBHETENLCTBYET O [YMAHH3AINH OHOIOTHIECKOro 00pasoBaHus.

Coznepxanne yaeGHOM THCIMIIMABL IPEAyCMATPUBAET OPMUPOBAHHUE Y
obyuarommxcs oOINeHay4yHBIX 3HaHUA, yMEHHH W HaBBIKOB, YHHBEDCATBHBIX
crIoco60B NeATEeNHHOCTH M KITIOUEBHIX KOMIETEHIINH, BRIIOYAIOIIUX YMEHHE
CpaBHHBATH OHOJIOTHYECKHE OOBEKTHI, aHAIH3UPOBATh, OLCHUBATE U 00006marn
HONydeHHBIE CBEACHMS, YMETh HAXOAHTh H HCIONL30BATH gHpOpMaAHIO H3
PazIHIHBIX HCTOYHHUKOB.

Wsyuenne o6ieoGpazoBaTensHoll  yqeOHOM IHCIMILTAHEL «bronorm»
3aBepuIaeTcs ToXBeaCHHEM UTOTOB B opMe MupepeHIMpOBAHHOrO 3adeTa B
paMKax IPOMEeXyTOYHOHR aTreCTalliy CTYICHTOB B IPONECCE OCBOCHHA OrI1 CITO
¢ TIONMyYeHHEM CpeIHero o0Imero 06pa3oBaHHs (TIICC3).

1.2 Mecto yue6HOM AUCIKILTAHE B y4eGHOM IIaHe

VyeGuas mucnumiiuHa «BHONOTHSA» SBIACTCS y4eOHBIM TIPEAMETOM IO
BEIGOpY U3 0Bs3aTenBHON IpeaMeTHOH obnacty «Ectectsennsie Haykm» OI'OC
cpeaHero obLIEro o0pa3zoBaHws.

B TBIIOY BJIATT, peammsyromeM o00pa3soBaTelbHYIO NPOrpaMMy
cpenHero obmero o0pazoBaHus B TIPENENax OCBOEHMA OIl CITO Ha 6aze
OCHOBHOTO 06Iero obpasoanys, yuebHas JUCIHIIMHA «BHONOTHSD) H3y4acTCH
B 06111e00pa30BaTeIEHOM THKIIE yue6noro miana OIl CIIO na 0ase OCHOBHOIO
ob1ero o0pa3oBaHus C NOXYIeHHEM CPEIHETO o6mero oopasosanus (IMMICC3).
Pe3ynbTaThl OCBOCHHA yaeOHON AUCLATIIAHBL
Ocpoenue cojepkaHns yd4eOHOH JUCIMIVIAHEI «Bbuonorus» obecneyuBaeT
JOCTIKEHME CTY/ICHTAMH CIEAYIOLIHX Pe3yIbTaTOR:

JHYHOCTHLIX:

J1 - chOpMHpOBAaHHOCTh dyBCTBA TOPAOCTH H YBAKCHUA K HCTOpPHH H
JOCTHKEHHMSIM OTEJeCTBEHHOH OHONOrMIecKod HAyKH; TIPCICTABICHHA 0
IIEJOCTHO eCTECTBEHHO- HAYYHOH KapTHHE MUDA;

JI2 - OHMMAHME B3aHMOCBA3H H B3aHMO3ABMCHMOCTH €CTECTBEHHBIX HAyK, HX
BIMSHWS HA OKDYKAlOIyl0 Cpey, OSKOHOMHIYECKYIO, TEXHOJOMTICCKYIO,
COLMATBHYIO H 3THYECKYIO Chephl NeATEIBHOCTH HeI0BekKa,

JI3 - criocoGHOCTH HCITONIB30BaTh 3HAHHA O COBpEMEHHOM eCTeCTBEHHO-HAYIHOMH
KapTiHe MEpa B 00pa3oBaTelbHOH H TIpO(eCCHOHANBHOH AEATEILHOCTH;



BO3MOXXHOCTH HMH(DOPMAIMOHHON cpensl mnsa obecniedeHHs IPOAYKTHBHOIO
camooDpa3oBaHus;

JI4 - BnajmeHHe KyNBTYypOi MBIIUICHHUS, CIOCOOHOCTL K 00OOILEHHIO, aHANA3Y,
BOCHPHATHIO UHGOPMAIH B 00IaCTH €CTECTBCHHBIX HAYK, IIOCTAHOBKE L{ENH U
BEIGOpY MyTeil ee MOCTHXEHUs B MpodhecCHOHANBHOM chepe;

JI5 - ¢nocoGHOCTE PYKOBOJACTBOBATECA B CBOCH NEATENIBHOCTH COBPEMEHHBIMH
NPUHIMTIAMA TOJNEPAHTHOCTH, AHANOra M COTPYAHHYECTBA; TOTOBHOCTE K
B3aMMO/IEHCTBHIO ¢ KOJUIETaMu, paboTe B KOJIEKTHBE;

JI6 - TOTOBHOCTE HCIIOJIHE30BaTh OCHOBHBIE METOZEI 3aIUTHI OT BO3MOXXHBEIX
HOC/IEACTBHH aBapHii, KaTacTpod), CTUXUIHBIX OE/CTBIH;

JI7 - obnagaHpme HaBBIKAMH Oe3omacHOii paboTHI BO BpeMs MPOEKTHO-
HCCIEOBATENBCKOM M IKCIePUMEHTANbHOH AeATENbHOCTH, IPH MCIIOIB30BaHNM
naGopaTopHoro 00opy NOBaHNMS,

JI8 - crIocoGHOCTR WHCIIONB30BATH NPHOOpETEHHBIE 3HAHHA U YMCHUS B
IPaKTHYECKON MEATENbHOCTH M MOBCEIHEBHOHM JKM3HH UL COOMONEHHS Mep
NpOQIIAKTUKHA OTPaBliCHHH, BHPYCHBIX H JAPYTHX 3a00J1€BaHHH, CTPECCOB,
BPEIHBIX OPUBBIYEK (KypPeHMsI, aIKOTOIM3Ma, HAPKOMaHHUH); TIPaBUl MOBEEHHS
B IIPUPOAHOH Cpefie;

JI9 - roTOBHOCTH K OKA33aHHIO IEPBOM MOMOINM IPH TpaBMax, MPOCTYIOHLIX H
IpyrHX 3a00/eBaHAAX, OTPABJICHHAX MUIIEBBIMH IPOTYKTAMH.
MeTanpeIMeTHEIX: |

MIT1 - 0cO3HaHHE COLHANLHON 3HAYAMOCTH cBOe npodieccHy/CeHaTbHOCTH,
o6afaHue MOTHBAIMEH K OCYILECTBICHHIO OPO(QecCHOHANBHOH AEATENbHOCTH

MII2 - DOBbHINICHHE HHTE/UIEKIYAISHOTO YPOBHS B IIPOIEcce H3YyHCHHA
GUOOrHUECKUX SBIEHHEH; BBIAIONMXCA TOCTHMXKEHHH OHONIOTHH, BOLICANINX B
0GILEYeTOBEUECKYIO KYIBTYPY; CIOKHBIX U MPOTHBOPEYUBBIX myTeii pasBHTHA
COBPEMEHHBIX HAYYHBIX B3TJLINOB, Mpel, Teopuii, KOHUeNIWiA, runores (o
CYIIHOCTH Y TIPOHCXOXKIEHUH KH3HH, yenoBeKa) B Xojie paboTEl ¢ pasIMIHBIMU
HUCTOYHAKAMHA HH(POPMAIUH;

MII3 - croco6HOCTH OPraHU30BEIBATE COTPYAHHYESCTBO E€AMHOMBIIIICHHUKOB, B
toM  UMCIe ¢  KCIONG30BAHHEM  COBPEMEHHBIX  MH(OPMAIMOHHO-
KOMMYHHKALMOHHBIX TEXHOJIOIAH;

MII4 - cnocobHOCTH HOHHMATH MPHHITHILL YCTOHYMBOCTH M NPOAYKTHBHOCTH
JMBOH TPHUPOMEL, IyTH €€ M3MEHEHH [10/] BIMAHUEM aHTPOTIOTCHHBIX ¢haKTOPOB,
CITOCOGHOCTh K CHCTEMHOMY aHaU3y II00anbHBIX SKOJIOIHYECKHX npobiem,
BOIPOCOB COCTOSIHHA OKPY)KAIOINEH Cpeapbl W PaljHoHAILHOTO HCIIOTE30BAHMSA
IPUPOTHEIX PECYPCOB; }

MII5 - yMmeHue OOOCHOBBIBATH MECTO M PpOJb OHMOJIOTMYECKHX 3HAHMH B
NpaKTHYECKOH AeATeNbHOCTH mogel, PasBUTHM COBPEMEHHBIX TEXHOJOIHIA;
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OIpeNeNsaTs OKHBbIe OOBEKTHl B NPUPOJE; MPOBOIUTE HaOMIOeHUs 34
SKOCHCTEMAMH C LeJBI0 HX ONHCAaHHMsA M BBHIBICHHSA €CTECTBEHHBIX H
AHTPONOTEHHBIX H3MCHEHHI; HAxOJUTh M aHAIM3HPOBATH HHpOpMauio o
JKUBBIX OOBEKTaX;

MII6 - crIocOOHOCTE NMPUMEHSATH GHONOTMYECKHE M SKOJIOIHICCKAC 3HAHMA 1A
aHAJM3a IPHKIANHBIX OPoOIeM XO3IHCTBEHHOH IeATENMbHOCTH;

MII7 - COOCOOHOCT: K CaMOCTOATEIRHOMY IIPOBEICHHIO HCCIe/[0BAHNM,
ITOCTAHOBKE €CTECTBEHHO-HAY4IHOIO IKCITEpPUMEHTA, HCIIOJIb30BAHHIIO
nHGOPMALMOHHBIX TEXHONOIHHA JUIi PEIICHHsS Hay4qHBIX K pothecCHOHAIBHBIX
3a7a4;

MIIS - cocOBHOCT K OIEHKE ITHYECKHX aCTIeKTOB HEKOTOPHIX HCCNe/IoBaHui B
061acTH GHOTEeXHOIOruM (KIOHHPOBAaHHE, HCKYCCTBEHHOC OILIOJIOTBOPEHHE),
HpeaMeTHbIX:

M1 - copMMpPOBAHHOCTE NPEICTABICHMA O POIM M MECTS Ouonoruu B
COBpeMEHHOM HaydHON KapTHHE MMpa; NOHMMAHKE DOJIH OHONOTHH B
(opMupoBaHMd Kpyrosopa H (QYHKUIHOHABHOH TPAMOTHOCTH IS PeINeHIA
MPaKTHUSCKMX 3a1ad;

12 - BIajeHue OCHOBOIONAralOMYMY HOHATHAMA U IPEACTaBICHHUAMI O XHBOM
IPHPOAE, €€ YPOBHEBOM OpraHM3alMi M SBOJIOLHM, yBEpEHHOE IIONB30BaHHE
GHOIOTHYECKON TePMHHOIOrHEeR ¥ CHMBOIUKOI;

I3 - BiajeHWe OCHOBHBIME METONAMH HAYYHOTO ITO3HAHHS, MCIOJE3YCMRIMH
ppy  OUMOJOTHUECKHX HCCHENOBAHMAX KHMBBIX OOBEKTOB M  3KOCHCTEM:
OIIMCAHUEM, HM3MepeHHeM, NPOBCACHHEM HaOMmoeHui; BBHIABICHHE H OLICHKA
AHTPOOTEHHBIX H3MEHEHHI B IPUPOAS;

4 - chopMHUPOBAaHHOCTH yMEHMl OOBACHATH pPe3ybTaThl OHMOJTOIMYECKHX
SKCIIEpMMEHTOB, pelliaTh SIeMEHTaPHbIC OHONOTHUIECKHE 3a1a4H,

5 - chopMHUPOBAHHOCTE cobCTBenHOM IO3HIAX II0  OTHOHICHHIO K
Guonorkueckoil  MHpOpMAIMH, [OMydaeMOH M3 pasHBIX HCTOYHUKOB,
FIOGATEHEIM SKOIOTHYECKHM IIpoGneMaM i Iy TAM MX PCIICHHIA.



COIEPXXAHUE YUEFHOM JIUCITUIVHEI
Breaenne
OGbexT H3ydeHns GHONOTHH — KUBast IPUPOAa. IIpH3HAKH JKHBEIX OpraHU3MOB
U HX MHOrooGpasue. YpoBHEBas OpPraHH3aIHs JKUBOM TIPUPOALI ¥ 3BOJIOLHA.
MeTonsl mo3HaHUSA XKUBOH npupoasr. O6Iye 3aKOHOMEPHOCTH Guojiorun. Poss
6uonoruk B (OPMUPOBAHHH COBPEMEHHON eCTECTBEHHO-HAYYHOM KapTHHB!
MHpa M IIPaKTHIECKOH JeATeNBHOCTH mojei. 3Hadenwe OuomormM mpw
OCBOCHHH IPO(eccHd H CHeNHANbHOCTEH CPeaHEro INpodecCHOHAIBHOIO
obpazoBanus.
HemoncTparuu
Buonornyeckue CUCTEMBI DPAsHOrO YPOBHS: KIETK2, OPTaHM3M, OIS,
3KOCHCTEMa, OHochepa.
IapcTBa AKUBOH IPUPOAEI

Ydenne o kneTke

Xumuueckas opranusanud kinerkn. Kietka — sneMeHTapHas KuBad CHCTEMA U
OCHOBHAs CTPYKTYPHO-(DYHKIIMOHAJbHAs €XMHHIA BCEX JKHBBIX OPraHM3MOB,
Kpatkas ncTOpHS H3y9IEHHA KIETKH.

XuMuueckas opraausanys KieTkd. OpraHudeckne ¥ HeOpraHMYECKHe BEINECTBa
KIETKH H JKUBBIX OpPraHW3MOB. bBeNkW, yrieBonbl, JHUIMUABL, HYKICHHOBBIE
KHUCTIOTEI M KX POJIb B KIIETKE.

Crpoenue ¥ hyHKIMH KineTKH. [IpokapuoTHIeCKHe W 3YKaPHOTHYECKHE KIIETKH.
Bupychl Kax HekneTo9Has GopMa KH3HM M X 3HadeHue. Boprba ¢ BUpYyCHBIMU
3abponeBanusmMud (CIIMJ] wu gp.) luronmasmMa u KinerodHas MeMOpaHa.
Oprasonzp! KIeTKH.

OOMeH BemlecTR U IpeBpalleHWe BHeprud B Kierke. Ilnactuueckuii u
SHEpreTHYecKuil obmMeH.

Crpoenve u ¢ynxuum xpomocom. JHK — Hocurens HacnenacTBeHHOH
urbopMarun. Pemmaxarus JIHK, Ien. Tenerwraeckuii koA bruocuHTes Genka.
JKusuennslit npkn xieTkd. Knerku M ux paszHooOpazwe B MHOTOKJIETOTHOM
OpraHu3Me.

Huddepenunpoka kietok. KireToqHas TeopHs cTpoeHHS OpPraHH3MOB,

Muro3z. LluTokrHe3.

HeMoHcTpaniuu

Crpoenne u cTpykrypa 6enka. Ctpoerne monekyn JJHK u PHK. Pennukanus
- JTHK.

Cxemsl sHEpreTHaeckoro ooMeHa u 6HocuHTes3a Helnka.




Crpoenne KIETOK IIPOKAPHOT M JYKapHOT, CTPOCHHE W MHOT000pa3He KIETOK
pacTeHu ¥ XUBOTHEIX.CTpoeHUEe BUpYyCA.

DoTorpadun cxem CTpoeHHs XpoMocoM. CxeMa CTPOSHHS TeHa.

Muros.

Oprannsm. PazMuoxenne H HHAHBUAYAIbHOE PAIBHTHE OPrAaHAZMOB
PasmuoxceHne opranusmoB. OpraHusM — egHHOE IejIoe. MuorooOpazue
OpranusMoB. PasMHOXeHMe — BakHeHINee CBOMCTBO JKMBHIX OPraHH3MOB.
Ilonosoe u Gecronoe pasmuoxeHne. Meiios. O6pazoBaHie TIOMOBHX KIETOK H
OTLIOZOTBOPEHHE.

WnnuBuayansHoe pa3BUTHE OpraHu3Ma. DOMOPHOHAILHEIM 3Tall OHTOreHesa.
OcHoBHEIE cTagum 9MOPHOHAILHOTO pasBUTHS. Opranorenes.
INocTaMOproHaTBHOE pasBUTHE.

Cxoncteo 3apopmmmelf npencraswTeneif pasHEIX TPYNH IIO3BOHOYHBIX KAaK
CBH/IETENBCTBO MX SBOJIFOLUOHHOTO poZcTBa. [IpHurHbl HApYIIeH it B pa3BUTHH
OpraHH3MOB.

WuauernyaneHOE — pasBUTHE — 9eloBeKa.  PEeNpOAYKTHBHOE  34OPOBBE.
IocnencTsuss BAMAHAA —aJKOTONA, HHKOTHHA, HAPKOTHYECKHX BEIIECTB,
3arpsA3HEHUS Cpelibl Ha Pa3BHTHE YeJIOBEKA. -

JeMmoHcTpauuu

Msuoroo6pasue opraHu3MoB.

OO6MeH BelllecTR 1 NpeBpallleHue 3Hepruu B KieTke. @oTtocuuTes,

Henenne xnerku. Muros.

becnonoe pasMHo)keHue opranusmMoB. O6pazoBaHue MOJOBEIX KIETOK. Meiios,
OmnonoTBopeHue y pacreHuii. UHauBrayanbsHOE pa3BUTHE OpraHH3Ma.

Tunn nOCcTIMOPUOHATTEHOTO pa3sBUTHAL XKHBOTHBIX.

OcHOBBI TeHETHKH H CeJIeKNHA

OCHOBEI y4eHHS O HACIEACTBEHHOCTH H W3MEHYMBOCTH. | ¢HETHKA — HayKa o
33KOHOMEPHOCTSIX HAcISOCTBEHHOCTH M HM3MEHUYHMBOCTH oOpraHmsmoB. 1.
Mennens — OCHOBOHONOXHHUK TeHETHKH. ['eHeTHdecKas TEPMHMHONOTHA H
CHMBOJIHKA. '

3akoHEl reneTukH, ycraHoBieHHele [, Mennenmem. MomnoruOpuabHoe u
IUTHOpHIHOe  CKpeniuBaHHe XpPOMOCOMHAs TeOpHsA  HacleICTBEHHOCTH.
BzaumopeiicTeue reHoB. 'eHerrka nona. CLEmIEHHOE ¢ MOJIOM HACIIeIOBaHHE.
3HaueHre TeHETUKM IS CeNeKUHMH H MeaumnuHbel. HacimenctBennple 0oje3HH
YeJIOBeKa, NX MPUYHHEL H NpodhHIaKTHKa.

3akOHOMEpPHOCTH M3MEHUYMBOCTH. HacneacTBeHHas, HWIM T'eHOTHIIMYECKasd,

HU3MCHIHBOCTD. MOI[H(I)HK&HHOHH&H, RIH HCHACHCACTBCHHAA, H3MCHUYHMBOCTD.
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[enetuka demoBeka. [eHeTHka ¥ MeZWNMHA. MaTepHalnbHBIe OCHOBBI
HACNIEICTBEHHOCTH M M3MEHYMBOCTH. | €HETHKAa M SBOJIOLHMOHHAN TEOPHS.
["eHeTHKA MOILYJISLHIA.

OCHOBB! CeNeKI[MM PacTEeHMH, XHUBOTHBIX M MHKPOOPraHM3MOB. ['eHeTHKa —
TeopeTr4ecKas OCHOBa celeKIMH. OfOMaIIHABAHNE )XUBOTHEIX H BRIpAllIMBaHHE
KyJBTYPHEIX pacTeHuit — HauabHEIE 9Talbl ceeKimu. Yuenue H. 1. Basuiosa
0 IIEHTPax MHOr0oOpa3ya M MPOUCXOKICHHS KyIbTYPHBIX pactenuit. OCHOBHBIE
METOABI CeNeKIMH: THOpHIM3al|s W HCKYCCTBEHHBIH oT60p. OCHOBHEIE
JOCTIDKEHHS COBPEMEHHOM CENEeKIMH KyJbTypPHBIX PpacTeHHH, MOMAIIHHX
YKHBOTHBIX I MUKPOOPTaHH3MOB.

BHOTEXHOJIOTHS, €€ TOCTIKEHHA U MEPCIEKTHBEL Pa3BUTHA. JTHYECKHE aCIIeKTh
HEKOTOPHIX JOCTHKeHHH B OHoTexHonorwd. KIOHMpOBaHHE KMBOTHBIX
(mpo6neMs! KIOHHPOBAHHS J€JI0BEKA).

HemoHCTpanum

MoHoruépuaHoe U AMruOpHAHOe CKpemuBanye. IIepekpecT XpoMOCoM.
CuenneHnoe Hacnenosanue. MyTanyy.

IlenTpEl MHOTOOOPA3Hs ¥ TIPOUCXOXKACHUA KYJIBTYPHBIX pacTeHHH ¥ JOMAaIIHHX
¥HBOTHBIX.

Tubpummzanys. FIckyccTBeHHBIN othOop.

Hacnepncrsennsie 60Ie3HE Y€NOBEKa.

Brusure aJKOroqn3Ma, HAPKOMaHHH, KypeHH Ha HaCIeACTBCHHOCTD.

MpoucxoxKaeHHe H pa3sBUTHE JKAIHH Ha 3EMJIC, JBOJIONHOHHOE YYeHHE
JTpoHCXOKAeHHe ¥ HAYAIbHBIC 3TANbl PasBHTHS XM3HM HA 3emne. ['unoress
MPOHCXOX/AEHMST  Ku3HW.  [I3yyeHme  OCHOBHBIX 33KOHOMEPHOCTEH
BO3HMKHOBEHHMSA, PA3BUTUA M CYIISCTBOBAHUA XHU3HH Ha 3eMie. YCIOXHEHHE
JKUBBIX OPraHU3MOB B IPOLECCe IBOMIOIMH. Muoroo0pazne >KHBOro Mupa Ha
3eMile H COBPEMEHHasl €r0 OPraHu3aluA.

VcToprs PasBATHsL SBOJIOIMOHHBIX HICH. 3Hauenre pabor K. Jlunnes, XK. b.
JlaMapxa B PasBATHH 3BONIOIMOHHBIX HIeH B OHONMOrHH. DBOIMIOIAOHHOE
yaerne Y. [lapBuHa. EcrecTBennbil 0T00p. Pone 3BOMIONHOHHOTO YHCHHA B
(opMHEPOBaHHY COBPEMEHHOH eCTeCTBEHHO-HAYYHOH KapTHHEI MHpA.
MpEKposBOMIONMs W Makpospomonus. KoHuenuus BHZA3, €r0 KPHUTEPHH.
Homynanus — CTPYKTypHas efUHHIA B H SBOJIOLUH. JIBIDKyIIME CHJIBI
spomonay.  CuHTETHYEeCKas ~ TEOpHsI  JBOJIOLUH. MUKPO3BOIOLHS.
CoBpeMeHHBIe MPeICTaBNeHns 0 BUA000pa30BaHuH (C. C. Yersepukos, H. 1.
I1IManerayses). Makpo3BOJIOLIHSL. JloxazaTenbCTBa 9BOJIOLHH
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CoxpapeHre OGHONOTHYECKOTO MHOroobpasms Kak OCHOBA YCTOWYHBOCTH
Guoc(epEl M IPOTPECCHBHOTO €€ pasBUTHs. [IpHUMHBEI BbHIMHpAHH: BHJIOB.
OCHOBHBIE HAIIPABICHH JBOMOUUOHHOTO IIporpecca. buonornyeckui nporpece
1 OHONOTHUYECKHAH perpecc.

Hemonctparuu Kpurepun Buaa. CTpyKTypa NOMYJIALMH.

AZanTUBEBIE OCOGEHHOCTM OpraHM3MOB, HX OTHOCHTEIBHBIH XapakTep.
JBOJIOIHOHHOE IPEBO PACTHTENLHOrO MHpa.

DBOMIOIHOHHOE JIPEBO XKHBOTHOTO MUPA.

TTpeCTaBUTEIH PENKAX M HCUE3AOIMX BUIOB pacTeHHi 1 JKUBOTHEIX.
IIponcxoskaenne 4ejI0BeKa

AntpomoreHes.  Opomoums  mpuMaroB.  COBpeMEHHBIE — THIOTE3R O
MPOMCXOXKIEHHH  deldoBeka.  JlokasaTenbcTBA — POACIBA  HeNOBEKa  ©
MJICKOIIMTAIOIIIMHE KABOTHRIMHA. OTAIIbl 3BOTIOIMH YE€J0BEKa.

Yenopeueckue packl. POACTBO H €JMHCTBO IPOHCXOXKACHNUS eNOBEICCKNX PaC.
Kputuka pacuszma.

JleMOHCTpaLIMH

YepThl CXOCTBA B PA3NUUMs JENOBEKa H HHBOTHEIX. YepThi CXOCTBA YEN0BEKa
¥ npuMaToB. [IpOHCXOXIEHUC YEIOBEKA.

YenopsedecKHe packhl.

OcHOBBI 3K0JIOTHH

JKONOTHS — HayKa O B3aMMOOTHOIICHMAX OPraHH3MOB MEXCY coboil u
okpyxaomieil cpefofi. DKOIOTHIECKHE haxTOpH, UX 3HAYCHHE B IKH3HH
OpPTaHM3MOB. ODKOJIOI'MYCCKAE ~CHCTEMBL BumoBag H IpOCTPaHCTBEHHAA
CTpYKTypa dKocHcTeM. [IuIensie CBI3M, KpyrosopoT BEILIECTB ¥ IMPEeBpPalllCHHEe
SHEprHM B JKOCHCTeMax. MeXBUTIOBBIC B3aHMOOTHOINEHUS B OSKOCHCTEME!
KOHKYpEHL¥s, CHMOHO3, XAIIHIHYECTBO, apasuTH3M. [TpHYKMHEL yCTOHYHBOCTH U
omensl  oxochcreM.  Cyxueccmd.  VICKyCCTBEHHBIC coo0mecTea —
arpO3KOCHCTEMBI H yPOOIKOCHCTEMBL.

Buocdepa — rnobanbHas SKOCHCTEMA. Vuenne B. U. Bepaasckoro o Grocdepe.
Poib XHUBBIX OPTaHW3MOB B Ouocdepe. Bromacca. KpyroBopoT BaXKHEHIINX
GOTeHHBIX 2IeMEHTOB (Ha IIpaMepe yIilepoaa, a30Ta u ap.) B 6rocdepe.
Buocepa u denosek. MI3sMeHEHUS B 6uochepe. IlocnencTBui ACATEIHHOCTH
ejloBeKa B OKpYXXalolleH  cpere. BosneiicTere  IPOM3BOACTBEHHON
JeATENFHOCTH Ha OKPYIKAIOIIYI0 cpeny B obnacTu cBoelt 6yaymeil npodeccun.
IoGarpHEIE SKOIOrTYecKre IpoGieMbl H IIyTH HX PCINCHAA.

JKOJIOTHS KaK TeopeTHIecKas OCHOBA PallMOHAIBHOIO NPUPOJOIONE30BAHUA 1
OXpaHbl NPHPOJEL. Hoocdepa. Ilpapmna noBeacHUA mofeli B OKpyXaromieH
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npupoanoit cpene. bepexHoe oTHomeHHe K GHOIOrHYECKMM OOBEKTaM

(PacTeHHAM M XKHUBOTHBIM H HX COOOINECTRBAM) H HX OoXpaHa.,

HemoHcTpanun

OKOJIOrHYecKye (GakTOPHl H HX BIHAHHE HA OPraHU3MBL.

MexBrOBbIE OTHOLICHHA: KOHKYPEHIHA, CAMOHO3, XHIIHAYECTRO, HAPA3HTH3M.

ApycHOCTE PacTHTENBHOIO COOOILECTBA.

[MummeBsie 1eNH H ceTH B 61oLieH03e. DKOIOrHYECKHIEe MHPaMUIEL.

CxeMa 3KOCHCTEMBIL. '

Kpyrosopor BemecTs M IpeBpallicHHE SHEPrdM B 3KoCHcTeMe. Buocdepa
Kpyrosopot yrnepona (azorau ip.) B 6uocdepe. Cxema arposKOCHCTEMEL

Oco60 oxpaHsieMble MPEPOAHEIE TeppuTOpHa PoccHu.

bBronnka

bronKKa Xak ONHO W3 HanpapleHUil OHonornu U kubepHetuku. PaccMmoTpenwe

OuoHuKON ocobeHHOCTEHl MOP(O-PUIMONOTHUIECKOH OpTaHU3alMH  HKUBBIX

OpraHu3MOB M HX HCIONB30BAaHHA IJIA CO3JaHUSA COBEPIICHHBIX TEXHHYECKHUX

CHCTEM H YCTPOMCTB IIO AQHAJOTMM C JKUBBIMH CHCTeMaMH. [IpMHOUIBI U

IIpUMEpPHl MCHOJB30BaHUS B XO3AHCTBEHHOH IeATeNbHOCTH miofed mopdo-

(GYHKLIHOHAIBHBIX YepT OpraHU3allAy PACTEHHI H KIBOTHBIX.

HeMoHncTparuu

Mogenu CKIamgdaTod CTPYKTYpPHI, HCIIONB3YeMOH B CTpOMTenseTBe. TpybOuathie

CTPYKTYPHI B XXHBOH IPHPOJIE H TEXHHKE.

AspoauHaMuyecKne M THAPOJHHAMHTIECKHE YCTpOHCTBA B KHBOM NpUPOJIE H

TEXHHUKE.

DKCKypCHH

MHoroo0pa3sue BHIOB.

CesoHuble (BeCeHHHE, OCSHHUE) H3MEHEHHS B IPHPOJIE.
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TEMATHYECKOE ITIUIAHUPOBAHHUE

IIpu peanuzanuu conepxanus 06meo0pa3zoBaTeNbHOH yIeOHOH JUCIUILINHEEI
«buonorus» B Mpeyeax OCBOSHHS

OIT CIIO ma 6ase ocHOBHOTO 061iiero 06pa3oBaHus ¢ IIOTy4eHHEM CPEIHEro 06
mero o6pasoBanus (IIMCC3)mMakcumansHas yueGHas HAarpy3Ka o0yIaroLIHXCs ¢
ocTaBiseT 54 dYaca, W3 HHX ayZUTOpHas (00s3arenbHas) yueGHas Harpyska
obyuaronmxcs— 36 Jacos.

Tematugeckuit max

IIpodunb: TexHHYeCKHit

CnenmansHOCTE: 23.02.03

TemaTHYeCKHIA IIaH

KonudecTBo 9acoB

Bua yaebHoii paboThI

AyauTopHbBIE Crennaasnocrs CIIO

3aAHATHS.

Conepranue

o0yuenus
Beegenne ‘ 1
1. Yuenre 0 KISTKE 5
2. Opranusm. PasMHoxeHHE U 4
HHIAHBHIYANEHOE Pa3BUTHE
OpraHH3MOB
3. OcHOBEI reHeTHKH H CEHEKITHH 8
4. TIpoHCXOXKACHUE U PA3BHTHE XKU3HH 8
Ha 3emie. DBOIMOITHOHHOE YYEHHE
5. IIporcxoxieHHe 9e0BEKa 3
6. OCHOBEI 3KOIOTHH 6
7. Buonuka 1
Hroro 36

Hpomerncymounan ammecmayun ¢ fopme ouPPepenyuposannozo 3aiema
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4. [TPUMEPHBLIE TEMbI PE®EPATOB (IOKJIAIOB),
MHANBUAY AJNBHBIX JTTPOEKTOB

Knetounas Teopus crpoenns opraHu3MoB. McTopusa 1 cOBpeMEHHOE COCTOSIHUE.
Hacnencteennas uHpopManus ¥ iepeAada ee U3 MOKONeHHs B IOKOJIEHHE.
Jpamatiieckue CTpaHHUIBl B HICTOPUM PAa3BUTHA T€HETHUKH.

VYcnexu coBpeMeHHOM MeHeTHKH B MeTULIMHE 1 3paBOOXPaHEeHHH.

Hctopnus pa3BUTHA 3BOMOLHOHEEIX HaecH 1o Y. Jlapsuna.

«Cuctema npupozs» K. JInHHes 1 ee 3HaueHne 11 pa3BUTHS OMOIOTUH.
CoBpeMeHHBIe Tpe/ICTaBIeHHs O MEXaHH3MaX 1 3aKOHOMEPHOCTSIX 3BOJIIOLIHH.
CoBpeMeHHBIE TPEACTABICHAL O 3apOXKJCHUH XU3HH. PaccMoTpenHe U oleHKa
Pa3NMHYHBIX THIIOTE3 IPOUCXOXKACHUS

CoBpeMeHHBIH 3Tall pa3BUTH YenoBeuecTBa. Uenobeueckue pacel. OmacHOCTH
pacu3Ma.

BosgelicTBUe dYeNOBEKa Ha NPHPOLY HA pPA3NMYHEIX STanax pasBHTHS
4eoBeUecKoro o0IecTBa.

BiusHue oxpyKarolleH cpeanl B ee 3arpA3HeHHA Ha Pa3BUTHE OPraHKU3MOB.
Brussue KypeHHs, YIOTpeONIeHHS anKorolf H HapKOTHKOB POJUTENAMH HA
SMOpUOHATEHOE pasBUTHE PeOeHKa.

BuTamMuHb1, (EpMEHTHI, FOPMOHE! U HX POilb B opraHusme. HapylueHus Ipy ux
HeJIOCTaTKe U H30BITKE.

[IpHYHHEL B TPAHULBL YCTOHYNBOCTH OHOCQEPEl K BO3ACHCTBHIO JAEATEILHOCTH
Jronei.

BHOLleHO3bl (PKOCHCTEMBI) pa3HOTO YPOBHA M HMX CONOTYHHEHHOCTH B
robanbHoM sKocHcTeMe — Gnocdepe.

BumoBoe W SKONOTHMYECKOe pasHooOpasHe OWoleHO3a Kak OCHOBa €ro
YCTOHYMBOCTH.

[ToBwienHe nponyKTﬁBnocm doTocHHTE3a B HCKYCCTBEHHBIX IKOIOTHIECKUX
CHCTEMAX.

PasMUHEIe SKOTOIMHECKAE TTHPAMU/IEI U COOTHOIIEHHS OPTAHU3MOB Ha KaKI0H
KX CTYIIEeHH.

[TyTH TNOBHIEHHS OHONOTMYECKOH MPOTYKTHBHOCTH B HCKYCCTBCHHBIX
BKOCHCTEMAX.

Poie nmpaBMTENbCTBEHHBIX H OOIIECTBEHHBIX 3KOJOTMECKHX Opranu3alui B
COBPEMEHHBIX Pa3BUTBIX CTPAHAX.

PanpEOHANIBHOE HCHONBE30BAaHME M OXpaHa HEeBO300HOBIAEMBIX NPHPOTHBIX
pecypcoB (Ha KOHKPETHBIX MPHMEpPaXx).

OmacHOCTh TINOGANBHEIX HapyuleHnd B Omochepe. O30HOBBIE «IABIPBDY,
KMCIIOTHEIE JIOJKH, CMOTH ¥ HX IPEAOTBpaIieHue.

DKONOrHUYeCKHe KPH3HCH H 9KOJNOTHIECKHe KaTacTpOQH!. IIpeoTBpalleHie HX
BO3HUKHOBEHHA. |
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5. XAPAKTEPUCTHKA OCHOBHBIX BUJOB VUEBHOU NESITETHOCTHA

OBYYAIOIIMXCA

Conep:xxanne o0yueHst

XapakrepHcTHKA OCHOBHbBIX BH/A0B
JesTe/IbHOCTH CTYJAEHTOB (HA YPOBHE
yueOHbBIX NelicTBHH)

Beenenne

O3HakomieHHe ¢ OHOIOTHUYECKIAMM CHCTEMAMH
pa3HOro YpoBHS: KIETKOH, OpraHu3MoOM,
oMy IsAIiMeti, aKocHcTeMoit, Onochepoi.
Onpenenenne pony OHOJIOTHY B
hopMHPOBAHUHN COBPEMEHHON €CTECTBEHHO-
HAYJIHOM KapTHHLI MUpa H MPaKTHYECKOH
AeATeIbHOCTH JIFOACH.

O0y4enue coOIIONSHUIO NMPABHII TOBEIACHH B
npupoae, OepeKHOMY OTHOLICHUIO K
OHMoNOrHYecKM O0heKTaM (PacTeHHAM H
JKMBOTHEIM M HX COOOLIECTBAM) M MX OXpaHe

YYEHHUE O
KJIETKE

XuMHadecKkass Oprays3aiusa
KJIeTKH

VMeHHE IPOBOAUTE CPaBHEHKE XUMUISCKOR
OpTaHH3alUY JKHBEIX U HEKHMBBIX OOBEKTOB.
HonygeHne TPeACTaBICHAS O PONX
OprafuICCKHX M HEOPraHUYISCKUX

BEIIECTB B KIETKE

CtpoeHne ¥ QYHKIHH
KJIETKH

HsydeHHue CTPOSHUA KIISTOK 3y KapHOT,
CTPOEHUA K MHOTOOOPA3Hs KIieTOK pacTeHui 1
SKHBOTHEIX C TIOMOINIBIO MHKPOTIpEIapaToB.
Ha6moneHue KIETOK PACTEHHH ¥ JKHBOTHEIX
[10]] MHKPOCKOIIOM HA TOTOBEIX
MMKpOIIpENaparax, HX OHCaHHue.
IIpuroToBNeHHEe U OIHCAHNE
MUKPOIPENapaToB KISTOK PacTeHHI.
CpaBHeHHUE CTPOSHUS KICTOK PacTeHNH 1
JKMBOTHBIX TI0 TOTOBBIM MHKpoOTpenaparam

O0MeH BelecTB ’
npeBpalleHNe YHePruM B
KIEeTKE

VMeHHE CTPOUTE CXEMBI SHEPICTHISCKOrO
obOMena 1 6uocuuTe3a Oenka.

TTosyueHne TpeCcTaBICHUS O
IPOCTPAHCTBEHHON CTPYKTYPe OelIKa, MOIEKY

JIHK u PHK
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JKu3aeHHBIH UK KJISTKH

OzHaKoMJIEHHE ¢ KIIETOUHOH Teopuei
CTpOeHMs OPTaHU3MOB.

VYMeEHHEe caMOCTOATENBHO MCKaTh
HoKasaTelbCcTBa TOro, YTo KJIeTKa —
sAeMEeHTAPHAS KHBasd CHCTEMA U OCHOBHAA
CTPYKTYpHO-(YHKIIMOHATBHAA SIIHHULA
BCEX JKHUBEIX OPTaHU3MORB

OPFAHM3M. PASMHOKEHUE U UHJUBHAAY AJIBHOE PABBUTHUE

OPTAHHU3MOB

PasMHOMKeHHE OPraHUu3MOB

OpnajeHue 3HAHNAMY O Pa3MHOXKECHHH

Kak O Ba)KHeHIeM CBOMCTBE YKUBBIX
OpraHMU3MOB.

YMeHHe CAMOCTOITENEHO HAXOUTE OTSTHICT
MITFO3a OT Mei03a, orpenesii SROMOIHORHYIO
pOJIb 3THX BHAOB [ICJICHNS KICTKH

HHauBuLyaJIbHO0E
pA3BHTHE OPraHU3Ma

O3HAKOMJICHUE C OCHOBHBIMY CTaIHAMU
OHTOI'€HE3a Ha IpUMepe pa3sBUTHA
TO3BOHOYHBIX JKHBOTHBIX.

VMeHHE XapaKTepu3oBaTh CTAIHK
OCT>MOPHOHAILHOTO Pa3sBUTHs HA IPHMEPE
genopexa. O3HaKoMISHHE C IPHIMHAMUI
HapyllleHni B Pa3BHTHH OPTaHK3MOB.
PasBUTHE YMEHMS IPABUILHO (POPMUPOBATE
noKazaTenbHyo 0a3y 3BOIIOIMOHHOTO
pasBUTHA XKUBOTHOTO MHpa

HuanpnayanabHOE
pa3BHTHE YC¢I0BEKA

BEISBICHUE M ONIHCAHME IIPH3HAKOB CXOACTBA
3apo/IpIeii YesI0BeKa H IpYy X
[IO3BOHOUYHEIX KaK JJOKa3aTe/IbCTBA

HX 3BOIIOLMOHHOTO POACTBA.

Tlosydenne IPSACTABICHNA O NOCHCACTBIX
BIIMSIHMS AJIKOTOJS, HHKOTHHA, HAPKOTHHCCKUX
REIeCTB, 3arpA3HEHM Cpe/Tbl Ha pasBUTHE H
PETPOLYKTHBHOE 310POBEC He/IOBEKA

Copepsxanye 00y 1eHHA

XapaKkTepHCTHKA OCHOBHLIX BHAOB
JiesiTeIbHOCTH CTYJeHTOB (Ha ypOBHE
y4eOHBbIX JeliCTBHHA)

OCHOBBI TEHETHKHA A CEJEKIIUH
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3aKOHOMEPHOCTH
M3MEHYHBOCTH

O3HaKOMIIEHHE C HACJIEICTBEHHOH |
HEHACNEICTBEHHOH M3MEHYUBOCTHIO B €€
BronoruuecKoi posILIO B 3BOIIOIINN XXHBOTO
MHpA.

Tlonydgenye OpencTaBIeHusA O CBI3HU ICHETHKHE U
MeuHHEL O3HAKOMIICHUE C
HACHEeNCTBEHHLIMI OONE3HAMH UeJIoBeKa, UX
NpHYFHaM¥ | ITPOPUIAKTHKOHA.

H3y4yenue BIUSHUS AIKOr0IH3MAa,
HApDKOMaHHH, KypeHHUsI Ha
HacJeACTBEHHOCTh Ha BUAcOMaTepHale.
Ananmu3 GeHOTHITHYECKOU N3MEHIHBOCTH.
BrisiBlieHIe MyTareHOB B OKpy Katoeit
cpete ¥ KOCBEHHAas! OIICHKA BO3MOXHOTO MX
BOMAHNA Ha OPraHu3M

OCHOBBI CeIEKIIH
pacTeHHi, dKABOTHBIX 1
MHKPOOPraHH3MOB

IMonygenue NPencTapiieHis O TCHEeTUKE Kak O
TEOPETHIECKOH OCHOBE CEIEKIHH.

PasBrTHE METAMPEAMETHLIX YMEHUH B
nporiecce HAXOXKIEHUsI Ha KapTe HeHTpOB
MHOT000pa3Hs B IMPONCXOKICHHA
KYNBTYPHEIX PACTEHUH ¥ JIOMAIIHIX
JKHUBOTHBIX, OTKpHITEIX H. M. BaBHIOBRIM.
zyuenye METOIOB MMOPHIM3AIY 1
HCKYCCTBEHHOro orfopa. Y MeHue pa3duparbCs
B STHYESCKHX ACHEKTAX HEKOTOPBIX
MOCTHKEHUH B OMOTEXHOJIOTHH:
KJIIOHHPOBAHNH XUBOTHEIX H npobnemMax
KIIOHMpPOBaHHs delloBeka. O3HAKOMIICHHE ©
OCHOBHBIMHA IOCTHIKEHHUAME COBPEMEHHOM
ceJieKIInY KyJIbTYPHEIX pactenuit,
IOMAITHEX XHBOTHLIX ¥ MHKPOOPraHH3MOB

HPOI/ICXO)K,IIEHI/IE M PASBUTHE JKW3HU HA 3EMUJIE.

TIpoucxoxaeHue 1
HAYAIBHEIE 2TANLI PA3SBHTHSH
JKU3HH HA 3emJre

AHANW3 1 ONICHKA Pa3IMIHBIX TUIIOTE3
TIPOHCXOKIEHYA JKIAZHM.

TlomyqeHue NMPEACTABIEHNs 00 yCIOKHCHUA
KHMBBIX OPraHU3MOB Ha 3eMIle B IPONecce
SBOJIFOLIHAH.

VMeHEe SKCIIEPUMEHTANIBHBIM IIyTEM BBUIBIALE
aIAIITHBHEIE OCODEHHOCTH OPTraiii3MOB, HX
OTHOCHTENBHEIH XapakTep. O3HaKOMIICHNC C
HEKOTOPHIMH [IPEACTABUTEIAMH PEIKAX H
ACHEe3atoINMX BHAOB PAaCTEHAN M JKUBOTHBIX.
[TpoBescHue ONUCAHU 0COGCH OAHOTC BANA TIO
MOP(OIOrAIeCKOMY KPUTEPHIO IpH
BEITONHeHHH TaGopaTopHoil paboThL.
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HceropHua pazBuTHS
3BOJIOITHOHHLIX BIaeii

HzydeHne Haceaus YeloBedccTBa Ha
IpUMeEPE 3HAKOMCTBA C MICTOPHEi pa3zBUTHS
spomonmnoHHex e K. Tunnes, 2K. B.
Jlamapka Y. JlapsuHa. OLeHHBaHUE PO
3BOJIOLIMOHHOIO YUEeHHA B POPMUPOBAHHHU
COBpPEMEHHOH eCTEeCTBEHHO-HAYYHOH
KapTuHel Mupa. Pazsuthe criocobnoCcTH
SICHO U TOUHO M3J1araTh CBOX MBICIIH,
JIOTUYeCKH 00OCHOBEBIBATE CBOKO TOUKY
3peHus,

BOCIIPUHHMATE H aHAIHN3UPOBATE MHCHUSA
cobeceqHUKOB, IpU3HABASA IPaBO JAPYTOro
geJioBeKa Ha MHOE MHEHHE

Muxpo2B0oJ11oY
usi H
MAKPOIBOJIIOIH
sl

O3gaxoMIcHEE ¢ KOHIEIHUEH Biaa, ee
KPUTEPHUAMH, TTOOO0p IPUMEPOB TOI'0, UYTO
HOONYIANNS — CTPYKTYpHas eIMHHNA BUAa U
SBOJFOIHH.

O3nakoMiIeHHe ¢ OBIKYIIUMUCS CHIIAMH
3BOIIOITHY H €€ JOKA3aTelIbCTBAMU.
Y¢BOEHHE TOTO, YTO OCHOBHBIMH
HaIIPaBISHESIMH 3BOJIOIUOHHOTO Iporpecca
SBJBHOTCS CHOJOTHYCCKHUHA Tporpecc u
OHONOTHYECKHAN perpecc.

CopnepxaHae 00y4eHus1

XapakTepHCcTHKA OCHOBHEIX BHAOB
DesiTe/IbHOCTH CTYJEHTOB (Ha ypoBHe
yueOHubIx acHcTBAN

VMeHHe OTCTAUBATH MHEHHE, O COXPAHEHUN
GHOJIOIMUECKOro MHOr000OpasHsa Kak OCHOBE
YCTOMUHUBOCTH GHOCHEDPHI K NPOTPeCCHBHOTO
ee pa3BUTHSL. YMEHHE BHIABIATE IPHINHBI
BBIMHpAHHAA BHIOB

NPOUCXOKIEHUE YEJOBEKA

ABTponorenes

AHanuz 1 OHEHKA PasIHYHBIX THIIOTE3 O
MPOHCXOXKICHNU YEAOBEKA.

PasBurHe yMEHUSA CTPOHTS IOKA3aTEILHYIO
6a3y IO CPaBHHTENBHOR XapaKTepUCTHKE
yeoBeKa U MPUMAaToOB, JOKa3bIBas UX
POICTBO.

BrigBaeHye 3TANOB 3BOIONUH YE€JIOBCKA

He/roBeueCcKue pachl

YMeHHEe JIOKA3LIBATh PABEHCTEO YEIOBCUCCKUX
pac Ha OCHOBAaHHHU HX POACTBA U STUHCTBA
[POKCXOXIeHUs. PasBUTHE TOJIEPaHTHOCTH,
KPATHKa PAacK3Ma BO BCEX €ro IPOABICHUIX
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OCHOBbI
IKOJOrn

IkosoTMA — HAyYKa O
B3aHMOOTHONIEHHAX
OpPraHu3zMoRB MexKNy coOoH M
oKpy:Karouied cpeaok

HsyueHre SKOJIOrHIecKUX GakTopoB ¥ ux
BJIUAHNAA HA OpTaHH3MBL.

3HAKOMCTBO € KOJIOTHYSCKMMH CHCTEMaMHU,
X BHIOBOM U IIPOCTPAHCTBEHHOH
CTPYKTYpaMp. YMeHUE OOBACHATh IPUYMHEI
YCTOUYUMBOCTH M CMEHBI 3KOCHCTEM.
O3paKOMJICHNE ¢ MEKBHIOBBIME
B3aMMOOTHOIIEHHAMHU B SKOCHCTEME:!
KOHKYpeHIeH, cuMOHO30M,

XUIHAYIECTBOM, ITApasATH3MOM.

VMeHHEe CTPOMTEH APYCHOCTH PACTHTEIBHOIO
coobmecTBa, NHIIEBBIE IleNU H CETH B
OHOLEeHO3e, &  TakKe  3KOJOrHYecKue
TTHPAMHKEL.

3HaHUE OTMUYUTENBEHBIX MPHU3HAKOB
HMCKYCCTBEHHBIX COOOIIECTB —
arposKOCHCTEMBI U YPOOIKOCHCTEMEL.
Omicasgre aHTPOIIOTCHHBIX U3MCHEHIH B
eCTeCTREHHBIX NPHPOJHEIX JaHmmadTax
ceoeif MectaocTH, CpaBHMTENLHOE OMICAHHC
OHOIL N3 ECTECTBEHHBIX IPUPOMHEIX CHCTEM
(nanpumMep, neca) 4 Kaxol-Hulyb arpo-
sKocHCTEME! (HanpuMep, MIMISHITYHOTO
morisn). CocraBlieHne CXeM Iepe/ladl BEIIeCTB
¥ HEPrHH IO UEISIM IHTaHUsA B IPUPOIHOH
9KOCHCTEME U arpoleHO3e

Buocdepa —
raodalILHAR
JKOCHCTEMA

OsuaxomieHne ¢ yuenaem B. M. Bepranckoro
o 6uocdepe kax o rrobarbHON 3KOCHCTEME.
Hairdpe peIcTaBIeHU O CXEME SKOCHCTEMBL
Ha IpuMepe ouocdeprl, KPyroBopoTe BEIICCTE
M TIpeBpalfleHiy YHePTHH B Guocdepe.

VMeHHe JOKA3LIBaTh POJIb KUBBIX OPraHU3MOB
B Guocdepe Ha KOHKPETHBIX IpUMepax
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Bbuaocdepa u yeoBeK

Haxosx/eHne cBA3A H3McHeHus B 6uocdepe ¢
TIOCTEACTBUAME JMeATEALHOCTH YEIOBEKA B
OKpyKaromeil cpene. YMEHHAE OUpenessiTh
BO3JeHCTBHE [IPOU3BOICTBEHHOM
JEATENHFHOCTH Ha OKPYIKAIOUIYIO CPEAY B
obnacTu ceoeli Oyaynieli npodeccun.
O3HaKOMIICHHE C T100anbHbEIMI
SKONOrMYECKAMH NpodaeMaMil 1 YMEHHE
onpenensaTh MIyTH UX pemenust. Onucanne u
HPAKTHYECKOE CO3JaHHE HCKYCCTBEHHOM
3KOCHCTEMBI {(TIPECHOBOJHOIO aKBapuyMa).
Pernenue 3KOJIOTHYECKHX 3a4a4.
JleMOHCTpHPOBAHNE YMEHKA [IOCTAHOBKH
neneil AesSTSIbHOCTH, INTAHUPOBAHHS
cOBCTREHHOM eaTEeNIbHOCTH g JOCTHIKSHMS
MMOCTABJICHHBIX 1eliell, TpeaBUACHKS BO3-

Coaep:xanne 00yueHHs

XapakTepucTHKA OCHOBHbIX BHAOB
NeATeJLHOCTH CTYJEHTOB (Ha ypoBHe
y4eOHbIX AeHCTBHH

MOKHEIX PE3yJIBTATOB 3THX INEHCTBHMH,
Opra"uW3allii CAMOKOHTPOJ ¥ OLCHKH
HONIYUEHHBIX pe3ylibTaroB. O0yueHHne
COBIIOXCHARO NMPABHII IIOBEICHUS B IPHPOAE,
GepesKHOMY OTHOIIEHUIO K OHOIOTHYECKAM
o0BeKTaM (PacTeHUAM, JKHBOTHBIM H HX
cOO0IIIECTBaM) M HX OXpaHe

BUOHHKA

BHoBHKAa KaK 0JXHO H3
HanpaBJieHHIi 0HOJIOTHU U
KHOepHeTHKH

O3HAKOMJICHHE C [IPUMEPaMH MCIIONB30BaHHA
B X034HiCTBEHHO} e TEBHOCTH JIIOAEH
MophodYHKITHOHANBHEIX YEPT OpraHu3aliiH
pacTeHuil ¥ XKUBOTHBIX IIPU CO3AAHIH
COBEpPILEHHBIX TEXHHYECKUX CHCTEM U
YCTPOMCTB 110 aHAJIOTHH ¢ XXUBBIMH
CHCTeMaMH. 3HaKOMCTBO ¢ TpyO4aThIMu
CTPYKTYpaMH B KHBOH IIPHPOIIE M TCXHUKE,
a’spOMUHAMUUECKUMH 1
FHOpPOIAHAMIIECKAMH yCTPOHCTBAMH B
KUBOH TIPUPONE U TEXHUKE. ¥ MEHHUE CTPOUTD
MOZIEJH CKIagdaToli CTPYKTYPEL,
MCIOIB3YEMBIE B CTPOUTENIBCTES
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6.YUYEFHO-METOJUYECKOE 1 MATEPUAJIBHO-TEXHHUYECKOE
OBECITEUEHME ITPOIPAMMBI YUYEBHOW AUCIIMILIMHEL
«BHAOJIOL 5I»

B I'BITOVY BetiiyKCKHIi TeCOarpoOTEXHUYSCKHHA TEXHUKYM, PEaTH3yIOIIeM
o6pa3oBaTeBHYIO IPOrpaMMy CpefHero obmero o0pa3oBaHus B peenax
ocsoenns OII CITO ua Gaze 0CHOBHOrO 061ero o6pa3oBaHMs, HMEETCA
yueOHBIA KabUHET, B KOTOPOM HMEETCS BO3SMOXHOCTE obecrieunTh CBOOOIHEI
HOCTYH B ceTh VIHTepHET BO BpeMs y4eGHOTO 3aHITHA U B IEPHOA BHEY4eOHOH
IEATENIBFHOCTH 00YYarOIIIXCs.

TToMermenue kabuEeTa YIOBIETBOPsieT TpeboBaHuaM CaHKUTapHO-
smMIeMuoIorHIeckux npapmn 1 HopMatueos (CanlluH 2.4.2 Ne 178-02) u
OCHAIIIEHO THIIOBEIM OGOPYAOBAaHHEM, B TOM YHCIE CIELHATH3HPOBaHHOH
yue6HolM MeOelThio M cpeicTBaMK O0yUeHNs, TOCTATOUHBIMH LA BBITOTHEHNL
TpeboBaHuii K YPOBHIO IIOATOTOBKH 00y4arOLIHXCA.

B xa0uHeTe UMeeTCs MyJIETAMEANITHOE 000pyI0BaHHE, IOCPEACTBOM KOTOPOTO
yYaCTHHKY 0GPa30BaTeNBHOTO MPOIlecca MOTYT NPOCMATPUBATD BU3YAIBHYIO
HBGOPMALKIO TIO OHONIOTHH, CO3AaBaTh IPE3CHTAIMH, BHACOMATEPHAIE, MHBIC
TTOKYMEHTBL

B cocTaB y4eOHO-METOARIECKOTO U MATEPHAEHO-TEXHHIECKOTO obecreyeHus
IpOrpaMME! yueOHOH TUCLMIUINHEL « BHONOTHY BXOIIT:
MHOTO(YHKIHOHAIBHBI KOMIUIEKC TIPeTIofaBaTeis;

HarmsaHEbe Toco6Hs (KOMIIEKTH YueOHBIX Tabuil, [1aKaToB, HOPTPETOB
BRIIAIOLIMKCS YIEHEIX, IMHAMIIECKHe TT0co0us, HINMIOCTPHPYIONIHE
GHOIOrAgecKHe IIPOILIECCH, MOJISIH, MyJISKY M MUKDOIIpenapaTsl
GHONOTHIECKUX O0BEKTOB H JP.);

nHGOpMAHOHHO-KOMMYHHKATHBHBIC CPEACTBEA;

SKPAHHO-3BYKOBEBIE MOCOOHS;

KOMIUIEKT TEXHHYECKOM TOKYMEHTALH, B TOM YHCIIe [IaCTIOPTa HA CPEACTBA
oGyueHus, HHCTPYKIVH 0 KX HCIONB30BAHMIO U TEXHUKE 6e30macHOCTH;
6uGIHOTeYHBIH QOHA,

B 6u6nroTeuHbIi GOH/T BXOAAT YIeOHMKH, yIeOHO-METOIMIECKAE KOMITICKTEL
(YMK), o6ecriedHBaroliie OCBOEHHE YIe0HOH NMCIUILTHHEI «buonorus»,
PEKOMEH/IOBAHHBIE HITH TOMYIIEHHBIE [T HCIIONE30BAHMS B
npoQecCHOHATBHEIX 00pa30oBaTeIbHBIX OpTaHU3ALMAX, PEATTH3YIOIIHX
06pasoBaTeNbHYIO IIPOrPaMMy CPEHETo 00IIeTO 06pa3oBaHUs B Ipeferax
ocgoerms OIT CITO Ha 6a3ze 0cHOBHOTO 00mero 06pazoBaHus.
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BubnroTeqHsnii GoHI KOTIONHEH SHIAKIONEAUAMH, CTIPABOTHHKAMH,
CIOBapsMH, Hay4YHOH M Hay4YHO-IIOMYJIIPHON ITATEpaTypoit i Npyroii
NUTEpaTypoi 110 pa3HbIM BoIpocaM OHOJIOTHH.

B nponecce ocBOCHHS MPOrpaMMEl yUeOHOM TUCIMILTMHEL « BHONOrHs»
CTYZAEHTHI UMEIOT BO3MOXHOCTH JIOCTYTIA K 3JIEKTPOHHBIM YUeOHBIM MaTepHAIaM
110 OHOJIOTHH, UMEIOIIMMCS B CBOOOZHOM MOCTYIIE B cucTeMe HHTepHeT
(3NMEeKTPOHHBIM KHUIaM, IPaKTHKyMaM, TeCTaM H Jp.).
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IIEPEYEHL YUYEBHBIX U3JIAHWI, MHTEPHET-PECYPCOB
Jia ctyneHTOB

benstes 1. K., Oomvunun I'. M., Kysrenosa JI. H. u ap. Bruonorus (6a3oBsiit yposens). 10
Kknacc, — M., 2014.
Cusornazos B. 1., Aradonosa . B., 3axaposa E. T. Buonorus. O6muras 6uonorus:
Oa30BbIi ypoBens, 10—11 kmacc. — M., 2014. |
Cyxopykosa JI. H., Kyumenko B. C., Fsanosa T. B. Buonorus (6a3oBsiii yposens). 10—
11 xmacec. — M., 2014.

A4 npenonasareneit
®enepanbHei 3akoH ot 29.12.2012 Ne273-03 «06 o6paszopanun B Poccuiickoit
®enepanuuy. [Ipukas MunoSprayku Poceuu ot 17.05.2012 Ne 413 «O6 yTeepskaeHHN
{emepanbHOro rocy1apcTBEHHOTO 00Pa30BaTENEHOrO CTAHAAPTA CPEAHEro (IIOTHOTO)
obmero obpazopanusm». ITpukaz MunoOpuayku Poccuu ot 29.12.2014 Ne 1645 «O
- BHeceHMH u3MeHeHuH B [Ipukas MunuctepcTBa 00pazoBarus u Hayku Poccuiickoii
@enepaunn ot 17.05.2012 Ne 413 “O06 yrepxaeHnn (enepalIbHOIO rocyIapCTBEHHOTO
00pa30BaTeIBHOTO CTAHIAPTa CPeAHETO (TIOIHOTO) 00Imero obpazoBanus”.,
ITuceMo JenmaprameHTa rocyapcTBeHHOH IIOMHUTHKH B cdepe MOATOTOBKH Padovmx
kazapos u JAT10 MunoOpuayku Poccunm ot 17.03.2015 No 06-259 «PexoMenmanuu mno
OpTaHU3aIMK HOTYYSHHs CpefHero odmero o0pa3oBaHy B MpefieiaX OCBOSHUS
00pa30BaTeIbHBIX IPOTPaMM CPeHETO NpodecCHOHANBHOro 00pasopaHus Ha Oase
OCHOBHOTO 001ero 00pa3oBaHus ¢ y4eToM TpeboBaHmi (peaepalbHEIX TOCYAAPCTBEHHBIX
00pa3oBaTeNbHEIX CTAHAAPTOR ¥ HONydaeMoil Ipodeccu Uill CHEeNHaNbHOCTH CPETHETO
npodeccHoOHanEHOTO 00pa3oBaHUsI».
Buonorus: B 2 1./ nox pexa. H. B. Apwiruna. — M., 2010.
Buonorus: pykoBOACTBO K MPAaKTHIECKHM 3aHATHAM / tof pea. B. B. Mapkunoit. — M.,
2010.
Hapsud Y. Counrenns. — T. 3. — M., 1939.
Hapsun Y. ITpoucxoxaenne BunoB. — M., 2006.
KoGsuisrekuii B. A. ®unocodus sxooruu: KpaTkuii Kype: yued. nocobue it By3oB, —
M., 2010.
Opnosa 3. A. ictoprs aHTPONONOTHIECKHX yIeHHH: yaeOnuk ans By3os. — M., 2010.
ITexoB A. I1. Bruonorus, reneTuka u napasuroxorus. — M., 2010.
Yeoruues H. B., I'punepa I'. I'. buosnorus. — M., 2010.
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HuTepHeT-pecypcnl

www. shio. info (Bes 6romorus. CoBpemenHas 6HOTOTHSA, CTATHY, HOBOCTH, 6ubmioTeka).
www. window. edu. ru (EruHoe okHO mocTyna k 06pa3oBaTenbHEIM pecypcam MHTepreTa
110 OHOJIOTHH).

www.5ballov. ru/test (Tect myis aGHTYpHEHTOB 110 BceMy WIKOIBHOMY Kypey 61osornn).
www. biology. ru (buonorma B Otxpeirom komnemxe. CaliT coliepuT HMeKTPOHHEIH
y4e6HuK 1o 6uonorud, On-line TecTsr).

www. informika. ru (QneKkTpoHHEI yieOHuK, GONBINON CIIHCOK HHTEPHET-PECYPCOB).
www. nre. edu. ru (Bronornyeckas kapTHEa Mupa. Pasnes KOMITBIOTepHOTO yaeOHHKa,
paspaboTanHOro B MOCKOBCKOM I'OCYIaPCTBEHHOM OTKPHITOM YHUBEPCHTETE).

www. nature. ok. ru (Peaxue u ncuesaronme xuBoTHbIE Poccun — mpoexT
Okonorudeckoro nentpa MI'Y um. M. B. JloMoHoCcOBa).

www. kozlenkoa. narod. ru (Jns TeX, KTO YUIHTCS CaM H Y4HUT APYTHX; OIHO
JUCTaHIIAOHHO, OHOJIOTHH, XUMHH, APYTHM IIPeIMETaM).

www. schoolcity. by (buonorus B Bompocax u oTBerax).

www, bril2002. narod. ru (buonorus s mkoapHEKOB. Kparkas, KOMIaxTHas, HO
JlocTaTovHO nojApoOHas HHpopMaIws no pazaenam: «O0mas oxnonorus», «borannkay,
«3oomorus
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