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AHHTOTAIINA PABOYEN ITPOT'PAMMBI
O ANCHUIIJINHE «BbUOJOI' USI»

PaGouass mporpamma o0011€00pa3oBaTeNbHON Y4eOHONW TUCIUIUIHHBI «buomorusy
npennaszHadyeHa A u3ydenus cryaentamu [ BIIOY « COMK» no cnermanproctr 34.02.01
«CecTpHHCKOE JIeTI0» C IIeJIbI0 OCBOCHUSI 00pa30BaTeIbHONM IPOrpaMMbl CPEHETO OOIIETO
oOpa3oBaHMsl B TMpejAesiax OCBOCHHUS OCHOBHOH MpoQeccHOHANbHON 00pa3oBaTeIbHON
nporpammbel  CIIO (OIIOII CIIO) Ha 06a3e OCHOBHOro 001Iero oOpa3oBaHus IpU
MOJITOTOBKE CIEUAINCTOB CPEAHETO 3BEHA.

Coneprkanue pabodeit mporpaMMbl yaeOHOUM TUCIUTUTNHBI « buomorusy HampaBiaeHO Ha
JOCTHKEHHE CIEAYIOIINX LEIeH

> ToJlydeHHe (PyHIaMEHTaJbHBIX 3HaHW O Oumosormueckux cucremax (Knerka, Op-
ranu3M, l[lonynsauus, Bun, Dxocuctema); UCTOPUM Pa3BUTHSL COBPEMEHHBIX Ipea-
CTaBJICHUI O YXMBOM MPHUPOJIE, BBIJAIOIIMXCS OTKPBITHSIX B OMOJIOTMYECKON HAyKE;
posiu OMOJIOTMYECKON HayKu B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KApTUHBI MUPA; METOAAX HAYYHOTO IMO3HAHMS;

> OBJIAJICHUE YMEHUSIMU JIOTUYECKU MBICIUTh, OOOCHOBBIBATH MECTO U POJIb OHOJIO-
IMYECKUX 3HAHUM B IPAKTUYECKOM NEATEIBHOCTH JIFOJIEH, Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTHUI; ONPENENsITh KUBbIE OOBEKTHl B MPUPOJE; MPOBOAUTH HAOIIOECHUS 32
HKOCUCTEMAMH C LIEJIBI0 UX ONMMCAHUS U BBISBICHUS €CTECTBEHHBIX U AHTPOIIOT€HHBIX
M3MEHEHUI; HaXOUTh U AaHAIU3UPOBATH HH(POPMALIUIO O )KUBBIX 00BEKTAX;

> pa3BUTHE IO3HABATEJIbHBIX MHTEPECOB, MHTEUIEKTYaJIbHBIX UM TBOPYECKUX CIIOCOO-
HOCTEH O00y4Yaroluxcs B MPOLECCe U3YUCHUs] OMOJIOTUYECKUX SIBIICHUI; BBIIAIOITUXCS
JOCTUKEHUM OMOJIOTHH, BOLIEAIIMX B OOIIEYEIOBEYECKYIO KYJIbTYPY; CIOXKHBIX W
MPOTUBOPEUMBBIX IMyTEH Pa3BUTHS COBPEMEHHBIX HAYUYHBIX B3IJISIIOB, MJIEW, TEOPHIl,
KOHLENIHM, runore3 (0 CYUIHOCTH W IMPOUCXOXKACHUU MKU3HHU, YEJIOBEKa) B XOJe
paboThI C pa3IUYHBIMU UICTOYHUKAMHU UH(POPMALINH;

> BOCHHUTaHUE YOSKICHHOCTU B HEOOXOIMMOCTH TTO3HAHUS YKUBOU MPUPOIBI, HEOOXOIH-
MOCTH PallMOHAIBHOTO MPUPOIONOJIb30BaHUS, OEPEKHOTO OTHOIIEHUS K MPUPOIHBIM
pecypcaM U OKpyXkaromieil cpene, coOOCTBEHHOMY 3J0POBbIO; YBaXKEHHMSI K MHEHHIO

OIIOHEHTA MPU 00CYKIECHUN OMOIOTHYECKUX MPOOIIeM;
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> WCITIOJIb30BaHKE MPHOOPETEHHBIX OMOJIOTHYECKUX 3HAHUI W YMEHUH B MMOBCEAHEBHON
KHU3HU U OLIEHKU TIOCJIEICTBUIA CBOCH ACSATEIBHOCTH (M NEATETBHOCTH JPYTUX JIFO-
Ieil) 1O OTHOUICHUIO K OKpYXKAarolled cpeae, 3M0pOBBI0 JPYrHX JrOAeH U
COOCTBEHHOMY 3/I0pOBbIO; OOOCHOBaHME U COONIOJEHHE Mep MPO(UIAKTUKA
3a00JIeBaHMIi, OKa3aHWE TIIEPBOM IOMOINM TPH TpaBMax, COOJIOJCHUE TPAaBUII

MOBEAECHUS B IIPUPOJIE.



1 IACHOPT PABOYEHN MMPOI'PAMMBI TUCHUIIJINAHBI
BUOJIOTI'UsI

1.1. O6aacTh npuMeHeHusl pado4eii MporpaMMbl

PabGouast mporpamma oO0mieo0pa3oBaTeIbHON y4eOHOW MMCHMIUIMHBI «bHomorusy»
npenHasHadueHa s uzydeHus: cryjneHtamMu ['BIIOY «COMK» no cnennaibHOCTH
34.02.01 «CecTpuHCKOE JI€JI0», OCBAaMBAIOIINX 00pa30BaTEIbHYIO IPOrpaMMy CPETHETO
oOmero o0pa3oBaHusi B TMpeAelax OCBOCHHS OCHOBHOM MpodeccroHaIbHOM
oOpazoBarensHoil mporpammbl CITIO (OIIOIT CIIO) Ha 06a3e OCHOBHOTO OOIIETO
00pa3oBaHus MPHU MOJATOTOBKE crienanucToB cpeanero 38eHa (IITICC3).

[Iporpamma paszpabotana Ha ocHoBe TpeboBanuii DI'OC cpemnero o01mIETO
o0pa3oBaHusl, TPEABIBIAEMBIX K CTPYKTYpE, COJCPKAHHIO U PE3yJibTaTaM OCBOCHUS
y4eOHOW nucuuIuinHbl  «buosorus», B COOTBEeTCTBUM ¢ PexoMeHmauusiMud 1O
OpraHu3allud TIOJNYYCHHUS CpEAHEro oOImero oOpa3oBaHHs B TMIpejaesiax OCBOCHUS
o0pa3oBaTeNbHBIX MPOTpaMM CpelHero mnpodeccuoHanbHOro oOpa3oBaHusl Ha Oasze
OCHOBHOro  oOmero oOpa3oBaHus C  yd4eToM  TpeOoBaHUM  (emepanbHbIX
roCyJapCTBEHHBIX O0O0pa30BaTENbHBIX CTAaHAAPTOB M TOJy4aemMo mpodeccun wiu
CIEHUAIBHOCTH CpeAHero npodeccuoHanbHOro oOpa3zoBanus (muchbMo JlemapraMeHTta
rocyJapCTBEHHOW TOJUTUKM B cdepe MNOAroToBKH pabdounx kaapoB u I1O

Muno6pHayku Poccun ot 17.03.2015 Ne 06-259).

1.2 MecTo ITMCUMIUIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKHM CHENHMAJTUCTOB
Cpe/Hero 3BeHa
Yyebnas mucuuiuinHa «buosorusy sBisSeTcsl Y4eOHBIM MPEAMETOM IO BBIOOPY U3
obsi3atennbHOM TpeaMeTHON oOmacTu «EctectBennbie Haykmy PI'OC cpemnero oOIiero
o0pa3oBaHUs.
B mpodeccronanbHbix 00pa3oBaTEIbHBIX OPTaHMU3AIMUAX, PEATH3YIONINX 00pa3oBa-
TEIBHYIO TIPOrpamMMy cpeaHero oomiero oOpa3oBaHus B mpenenax ocBoeHus OITOIT
CIIO Ha 0Ga3ze oCHOBHOrO o0OmIero oOpazoBaHus, yueOHas aucuurinHa «buomorus»

u3ydyaercsi B 001eoOpa3oBatenbHOM Iukie ydyeOHoro ruiana OIIOIT CIIO na 6asze



OCHOBHOTO 00111er0 00pa3oBaHUsl C TMOJYYEHHUEM CpeaHero oOI1iero oOpa3oBaHUs
(ITTICC3).

B yuebnpix mnanax [IIICC3 mecto yueOHOM nucuuruimHbl «buonorus» — B cocTaBe
o011e00pa3oBaTeabHBIX  yYEOHBIX JAUCHUIUIMH TIO BBIOOPY, (OpMHUpYyeMBIX U3
o0s13aTenbHBIX TpeaMeTHhIX obsactert @I'OC cpenHero obmiero oOpa3oBaHuUs, s
cnenunanbHocTeil CI1O, ocBauBaeTcst CTyJIeHTaMH MEPBOTO Kypca B MEPBOM CEMECTPE Ha

0a30BOM YpOBHE.

1.2 OOmasi xapakTepucTUKAa y4eOHOH TUCIUIIIMHBI

buosorus — cucreMa Hayk, M3ydarouias BCE aCIEKThbl JKU3HU, Ha BCEX YPOBHAX
OpraHu3allid >KUBOTO, HayWMHAasg C MOJIEKYJSIPHOTO M 3aKaHyuBasg OHOC(EpHBIM.
OObeKkTaMM U3y4eHHs OMOJOTMM SIBISIOTCS JKUBBIE OPTraHU3Mbl, HUX CTPOEHUE U
KU3ZHENIEATEIIbHOCTh, UX MHOT000pa3ue, MPOUCXO0KIECHUE, IBOIIOLUS U pacupereseHue
’KUBBIX OPTaHU3MOB Ha 3eMJIE.

OOmiass 6uosorusi U3y4aer 3aKOHbI MCTOPHUYECKOIO W WHIUBUAYATIbHOI'O Pa3BUTHUS
OpraHU3MOB, OOIIKE 3aKOHBI KU3HU U T€ OCOOEHHOCTH, KOTOPBIE XapaKTEPHBI JIJIS1 BCEX
BHUJIOB JKMBBIX CYILIECTB Ha IUIAHETE, a TAKXKE HX B3aMMOJEUCTBHUE C OKpYXKarolleu
Cpenon.

buonorus, Takum o6pa3oM, SIBJISIETCSI OHON U3 OCHOBOIOJIATAIOIINUX HAYK O JKM3HHU,
a BIaJeHUE OHOJOTMYECKHMMH 3HAHUSMHU — OJHUM U3 HEOOXOIHUMBIX YCIOBUH
COXPAHEHMS KU3HU Ha IUIaHETe.

OcHOBy cojepkaHus y4eOHON NUCUMIUIMHBI « BUOJIOTHS) COCTABIISIIOT CIIEIYOLIUE
BEAYLIME UJIEU: OTIMYUTEIIbHBIC IIPU3HAKU KUBOW IIPUPOJBI, €€ YPOBHEBAST OPraHU3aLIHs
Y 3BOJIIOIMSA. B COOTBETCTBMM ¢ HUMHU BBIJENEHBI COJIEpPKATENIbHbIC JIMHUM: OUOJIOTHUS
KaK Hayka; OMOJIOrMYeCKHE 3aKOHOMEPHOCTH; METOJ]Ibl HAYYHOI'O IO3HAHUS; KIIETKA;
OpraHu3M; MOMYJISAIHUS; BU; SKOCUCTEMBI (B TOM unciie Ouocdepa).

Copepxxanue yueOHOW TUCIHMIUIMHBI HAIllPaBJICHO Ha MOATOTOBKY OOYYarOIIMUXCS K
pPELICHUIO0 BaXKHEHIIMX 3a7ady, CTOAIIMX IMeped OMOJIOTMYECKOW HayKol, — 1O
PalMOHAIBHOMY TNPUPOAONOJIb30BAHNI0, OXPAHE OKPYKAIOWIEW Cpeabl U 340POBbs

JIIONEN.



B npodeccuonanbHbix 00pa3oBaTeNbHBIX OPraHU3AlUsAX, PEaTU3yIoIUX 00pa3oBa-
TEIbHYIO MPOTpaMMy cCpeaHero ooOmiero obpasoBanus B mpexaenax ocBoenus OITOII
CIIO na 6a3ze OCHOBHOrO OOmIero 0Opa3oBaHHs, W3yYEHUE YYEOHOM JTUCHUTUIIMHBI
«buonorus» uMeeT cBOM 0COOEHHOCTH B 3aBUCUMOCTH OT PO mpodheCcCHOHATBFHOTO
oOpa3oBaHusi, Oa3upyeTcsi Ha 3HAHUSAX OOYYaIOIIUXCS, TMOJYYCHHBIX MpPHU H3yUYECHUU
OHMONOTHH, XUMHH, (PU3UKH, TeoTrpaduu B OCHOBHOH IIIKOJIE.

[Ipu ocBoenuu npodeccuit CI1O u cnenumansHoctet CIIO TexHudeckoro mpo@uis
npodeccroHanbHOr0 oOpa3oBaHus OHONOTHs U3ydaeTcs Ha 6azoBoMm ypoBHe DPI'OC
cpenHero obmero oOpa3zoBaHus, pu ocBoeHuH mnpodeccuit CIIO u cnenuambHOCTEH
CIIO ecrecTBeHHOHAyYHOTO MPOGMIST MPOPECCHOHATBPHOTO 00pa3oBaHMsI OHOJIOTHS
u3zydaetcsi 6osee yriyOJIeHHO, Kak MpoduiibHas ydeOHas NUCUUIUIMHA, YIUThIBAIOIIAs
crienupuKy OCBaMBaeMbIX Npodeccuid WM CHEeUHAIBHOCTEH. DTO BBIpAXKAETCS B
coJiepKaHuu OOy4YeHUs, KOJIMYECTBE YAaCOB, BBIIEISAEMBIX Ha U3yUYEHUE OTICIbHBIX TEM
y4eOHOU JUCUUIUIMHBI, TJyOMHE MX OCBOEHHUS 00ydarolMMHUCA, 00beME M XapakTepe
MIPAKTUYECKUX 3aHATHM, JIEMOHCTPALMM, BHUIAX BHEAYIAWTOPHOM CaMOCTOATEIBHOU
paboThI CTYIEHTOB U T. II.

[Tpu OCBOCHUU CIIEIIUATIbHOCTEN CIIO T'YMaHUTAPHOT'O npoduist
npodeccuoHanbHOr0  00pa3oBaHUs OMOJIOTHS H3y4aeTcs B  paMKax ydeOHOMU
mucuuiuinebl «EcTecTBO3HaHME) 00s13aTeNbHONM mpeaMeTHOM oOnactu «EcTecTBeHHBIE
Haykm» ®I'OC cpennero o61iero oopazoBaHusl.

IIpu otTbope coxmepxaHusi y4eOHOW JUCUUILIMHBI «bBHONOrUsS» UCMOJIb30BaH
KyJbTYpOCOOOpa3HbI MOAXOA, B COOTBETCTBUM C KOTOPHIM OOYyYarolIUecs JOJKHBI
YCBOUTh 3HAHUS U YMEHHs, HeoOxoaumble s (popMupoBaHHs OOIIEH KyIbTYpHI,
ONpENENAIOENd  aJeKBaTHOE IIOBEACHME YEJIOBEKA B  OKpYXKaroLIeH  cpene,
BOCTPEOOBAHHBIE B U3HU U B MPAKTUUYECKOU AEATETBHOCTH.

Oco6oe BHUMaHUE yIEIEHO YKOJIOTHIECKOMY 00pa30BaHUIO U BOCITUTAHUIO 00yUaro-
muxcsi, GOPMUPOBAHUIO Y HUX 3HAHWK O COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTHUHE
MUpa, HEHHOCTHBIX OPUEHTALIUN, YTO CBUAETENBCTBYET O F'yMaHU3alU1 OUOJIOTHYECKOTO
oOpa3oBaHUs.

Conepxxanue y4eOHOM  JUCHUIUIMHBI — MpeAycMaTpuBaeT  (QopMUpOBaHUE Y

oOyuaromuxcsi oOLUIeHAYYHBIX 3HAHUWA, YMEHUN U HaBBIKOB, YHHBEPCAIbHBIX CIOCOOOB
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ACATCIBHOCTH M  KIIOYCBBIX KOMHCTCHHHﬁ, BKIIIOYAarOMMUX YMCHHC CpaBHUBATb

OMOJIOrNYeCKHUe O6’[>€KTBI, dHaJIM3UpPOBaTh, OLCHUBATL H O606I].[3TB INOJIYYCHHBIC

CBCACHUA, YMCTh HAXOJIUTH U UCIIOJIB30BATH I/IH(bOpMaHI/IIO N3 pa3JINYHbIX UCTOYHUKOB.

B conepxannn yueOHON THCHUIUIMHBI KYPCUBOM BBIJEJIIEH MaTepual, KOTOPBIA MpU

HN3y4CHUU OnoJorun KOHTPOJIIO HC ITOAJICIKHUT.

1.4. Heau u 32124 JMCUMILINHBI - TPEOOBAHUSA K Pe3yJIbTaTaM OCBOCHHS AUCHHUIIIMHBI

OcBoenue coaepxaHusi yaeOHON nucimiuinHbl «buonorus» obecrnednBaeT TOCTHKCHHUE

CTYJIEHTaMH CIEAYIOIINX pPe3y1bmamaos:

* JIMYHOCTHBIX:

c(hOpPMHPOBAHHOCTh YYBCTBA TOPJOCTH W YBAKEHUS K MCTOPHUH U JTOCTIKCHHSM
OTEYECTBEHHON OMOJIOTUYECKOW HAayKU; MPEACTABICHUS O LEIOCTHONW €CTECTBEHHO-
HAay4YHOU KapTUHE MUPA;

MOHMMAaHUE B3aMMOCBSI3HU U B3aUMO3aBUCHUMOCTU €CTECTBEHHBIX HAYK, UX BIIHMSHUSA
Ha OKPYXAIOUIYI0 CpeAy, SKOHOMHUYECKYIO, TEXHOJIOTMYECKYI0, COLMAJIbHYI0 H
TUUYECKYIO Cepbl ACITEIbHOCTH YEJIOBEKA;

CIIOCOOHOCTH HMCIIOh30BAaTh 3HAHMS O COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTH-
HE MHpa B 00pa30oBaTeNIbHON U MPOECCHOHATBHON NEATEIbHOCTH; BO3MOKHOCTU
UH(OPMAITMOHHON CpeIbl 11 0OeCTIeYeHHs MPOAYKTUBHOTO caMO0Opa30BaHuUs;
BJIQJICHUE KYJbTYPOU MBIIIJIEHUSI, CIIOCOOHOCTh K 0000IIEHUIO, aHAJIU3Y, BOCTIPUSI-
TUIO MH(pOpMAIMU B 00JIACTH €CTECTBEHHBIX HAYK, NTOCTAHOBKE IIEJIM M BHIOOPY
nyTel ee JOCTHXKeHUs B mpodeccuoHanbHol chepe;

CHOCOOHOCTBh PYKOBOJICTBOBATHCSI B CBOEH JEATEIbHOCTH COBPEMEHHBIMU MPHUHIIN-
aM# TOJIEPAHTHOCTH, UAJIOTa M COTPYJHUYECTBA; TOTOBHOCTh K B3aUMOJICHCTBHUIO
C KoJUIeramMu, paboTe B KOJIJICKTUBE;

TOTOBHOCTh  HWCIIOJIb30BAaTh OCHOBHBIE METOJBl  3allUTBl OT BO3MOXKHBIX
MOCJICJICTBUN aBapuid, KaTacTpod, CTUXUWHBIX O€JCTBUN;

oOnagaHve  HaBblIKaMu  Oe3omacHOM  pabOTbl  BO  BpeMs  IPOEKTHO-
WCCJIEIOBATENLCKOW M JKCIEPUMEHTAILHON NEATeNTbHOCTH, MPH HCIOIh30BAHUN

71a00paTOPHOTO 00OPYOBAHUS;
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CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUS B IMPaKTUYECKOH
JESTEIIbHOCTH U TOBCEIHEBHOM KHU3HU 11 COONIIOJIEHUSI Mep MPOPUIAKTHKU OT-
paBlieHUM, BUPYCHBIX U JPYTUX 3a00J€BaHUM, CTPECCOB, BPEAHBIX MPUBBIUEK (KYy-
pEHUs, ANKOroJIN3Ma, HApKOMaHUM); PaBHJI OBEAECHUS B IPUPOIHON CpeEE;

TOTOBHOCTh K OKa3aHUIO MEPBOM MOMOIIM IPU TpaBMax, NPOCTYIOHBIX U JIPYTHUX

3200JIeBaHUAX, OTPABJICHUIX MULEBBIMU IPOIYKTAMU;

METalpeaAMETHLIX

OCO3HAHME  COLMAIbHOM  3HAYMMOCTH  CBOEH  MpodeccHr/CrelnaIbHOCTH,
o0alaHue MOTUBALIMEHN K OCYIIECTBICHUIO PO(GECCHOHATLHON A TEIbHOCTH;
NOBBIIIEHUE WHTEIUIEKTYaJIbHOTO YPOBHSI B IPOLIECCE M3YUEHHUs OMOJOTMYECKUX
SIBJICHHI; BBIJAIOIIUXCS TOCTHXKEHUI OMOJIOTHH, BOIIEAIIUX B OOIIEYEIOBEUECKYIO
KYJbTYPY; CIOXHBIX M IPOTUBOPEUMBBIX IIyTEH PAa3BUTHS COBPEMEHHBIX HAyUYHBIX
B3IJISIOB, WJEH, TEOpUM, KOHIEMIUNA, TUNOTEe3 (O CYIIHOCTH U MPOUCXOXKICHUHU
YKU3HH, YEJIOBEKa) B X0J€ pabOThI C pa3IMYHbIMUA UCTOYHUKAMU UH(OpMaIuy;
CHIOCOOHOCTBh OPTaHNU30BBIBATh COTPYIHUYECTBO €AMHOMBIIIJIEHHUKOB, B TOM YHCIIE
C  HCNOJb30BAHHEM  COBPEMEHHBIX  HMH(OPMAILMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH;

CIIOCOOHOCTh TMOHUMATh MPUHILMIBI YCTOMYMBOCTH W MPOAYKTUBHOCTH >KHUBOMU
IPUPOJIbI, TyTH €€ U3MEHEHUS TO0J BIUSHUEM aHTPONOTE€HHBIX (PaKTOpPOB, CIIOCOO-
HOCTh K CHCTEMHOMY aHaju3y IJI00aJbHBIX 3KOJIOTMUYECKMX Mpo0JieM, BOIMPOCOB
COCTOSIHUS OKpYXKalolend cpeAbl U paldOHAIBHOTO HMCIOJIb30BaHUS MPUPOIHBIX
peCypcoB;

yMeHue OOOCHOBBIBATH MECTO WU POJIb OMOJOTMYECKHX 3HAHUI B MPaKTUYECKOH
NEATEIbHOCTH JIFOAEH, Pa3BUTUU COBPEMEHHBIX TEXHOJIOTHH; ONpPEAENATh >KUBBIC
OOBEKTHI B MPUPOJE; TPOBOJUTH HAOIIOACHHS 332 HIKOCUCTEMAMU C LEIbI0 UX OIHU-
CaHUsl M BBISBJICHHUS €CTECTBEHHBIX W AHTPOIIOI€HHBIX M3MEHEHHW; HAXOIWUTh U
aHAIM3UPOBaTh UH(POPMALIMIO O KUBBIX O0BEKTAX;

CHOCOOHOCTh MPUMEHSATH OMOJIOTHYECKHE M SKOJOTHYECKHE 3HAHUS JI1 aHajn3a

MIPUKIIATHBIX TIPOOJIEM X03IMCTBEHHON NeATCIbHOCTH,
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- CIIOCOOHOCTH K CaMOCTOATCIbHOMY IIPOBCACHUIO I/ICCJ'Ie,Z[OBaHI/II\/’I, IIOCTaHOBKEC
CCTCCTBCHHO-HAYYHOI'O JSKCIICPUMCHTA, HCIIOJIb30BAHUIO I/IH(l)OpMaI_[I/IOHHI)IX TCX-
HOJIOTUH I pCIICHUA HAYYHBIX U HpO(i)eCCI/IOHaHI)HBIX 3ajJa4,

- CIIOCOOHOCTH K OICHKC 3TUYCCKUX ACIICKTOB HCKOTOPBIX I/ICCJ'IGI[OBaHI/Iﬁ B o0iacTu

OMOTEXHOJIOTHHI (KHOHHpOBaHI/IC, HCKYCCTBCHHOC Ol'IJ'IOI[OTBOpeHI/IG);

¢ IIPCAMETHLIX:

- c(hopMupOBaHHOCTH MPECTABICHUN O POJIU U MECTE OMOJIOTUH B COBPEMEHHOM Ha-
YUHOH KapTUHE MUPA; MOHUMaHHE POJIM OMONOTHH B (POPMHUPOBAHUHU KPYro3opa u
(GyHKIHOHATBHOM TPAMOTHOCTH JJISL PEIICHMS] MPAKTUYECKUX 3a/1a4;

- BJIAJICHUE OCHOBOIOJATAIOMIMMHU MOHITUSMU U MPEJCTABICHUSMUA O KUBOW MPHU-
polie, ee YPOBHEBOW OpPraHM3allMyd M 3BOJIIOLUH; YBEPEHHOE I0JIb30BaHHE OHOJIO-
TUYECKOW TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BJIQJICHUE OCHOBHBIMM METOJAMHM HAYYHOI'O ITO3HAHUS, HCIOJB3YEMBIMUA IIPU
OMOJIOTMYECKUX HUCCIEIOBAHUSX XKUBBIX OOBEKTOB M HKOCUCTEM: OMHUCAHUEM, U3-
MEpEHUEM, TPOBEICHUEM HAOIIO/ICHUN; BBIABICHHE M OIIEHKA aHTPOIOTCHHBIX
U3MEHEHUH B IPUPOJIE;

- ¢OpMHUPOBAHHOCTh YMEHUU OOBSACHSTH PE3yJIbTaThl OMOJOTUUECKUX IKCIICPUMEH -
TOB, PEIIaTh AIEMEHTAPHbIE OMOJIOTHYECKUE 3a]/1a4H;

- ¢OpMHUPOBAHHOCTH COOCTBEHHOM MO3UIIMU MO OTHOIIEHUIO K OMOJIOTHYECKON MH-
dbopmanyu, MOIyd4aeMol M3 Pa3HbIX HMCTOYHUKOB, TII00ATBHBIM HKOJIOTHYECKUM

npo0semMaM U MyTAM UX PEIICHHUS.

B pesynbTaTe ocBoeHMs y4eOHOW JUCITUTUIMHBI 00YYAIOITUNCS JOJIKEH YMETh:

OOBSACHATH pOJIb OMOJNOTMM B (OPMHPOBAHWM HAYYHOIO MHPOBO33PEHHUS; BKJIIA
OMONOTUYECKUX Teopuil B (POpMUpPOBAaHHE COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHBl MHpA; €IWHCTBO JKUBOW M HEXUBOM MPUPOIBI, POACTBO KHUBBIX
OpraHU3MOB; OTPHIATEIbHOE BIUSHUE aJKOTOJs, HUKOTHMHA, HAPKOTUYECKHUX
BEIIECTB Ha SMOPHOHAIBHOE M MOCTAIMOPHOHAILHOE Pa3BUTHE YEJIOBEKA; BIIUSHUE
AKOJIOTUYECKUX (PAKTOPOB HA KMBbIE OPraHU3MbI, BIMSIHUE MYyTareHOB Ha PACTEHMUS,

JKHUBOTHBIX H YCJIOBCKA, B3aHMMOCBA3U U B3aI/IMO,Z[eI‘/’ICTBI/I€ OpraHu3MoB H
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OKpY)Karollel cpejbl; MPpUUYUHBI W (DAKTOPHI HBOJIOLMHM, HU3MEHSIEMOCTh BHJIOB;
HAPYILICHUS B PA3BUTUHU OPTraHU3MOB, MyTallMM M WX 3HAYEHUE B BO3HUKHOBEHUU
HACJIEJICTBEHHBIX 3a00JICBaHUM; YCTOWYHMBOCTh, PA3BUTHE W CMEHBI JKOCHUCTEM;
HEOOXOJIMMOCTh COXPaHEHUSI MHOTO0Opa3us BUIOB,;

pelaTh 3JEeMEHTApHbIE OMOJIOTUYECKHE 3aJ]au; COCTABIISITh JJIEMEHTAPHBIE CXEMBI
CKpEIIMBAHUA M CXEMBbI IEPEHOCA BEIIECTB M IEpeladyd SHEPTUM B IKOCHUCTEMAX
(Tenu mUTaHus ); ONMMMCHIBATh OCOOCHHOCTH BUIOB IO MOP(OJIIOTHUECKOMY KPUTEPHIO;
BBISBJISTH MPUCTIOCOOJICHUS OPraHU3MOB K cpejie OOMTaHUsI, UICTOYHUKH U HaJIU4ue
MyTareéHOB B OKpYy»Kalollei cpefe (KOCBEHHO), aHTPOIOIE€HHbIE HW3MEHEHUS B
AKOCHCTEMAaxX CBOCH MECTHOCTH,

CpaBHHUBATh OMOJIOTMYECKHE OOBEKTHI: XUMUUYECKHUH COCTAaB TEJ KUBOM W HEKUBOU
MIPUPOJBI, 3apOJIBIIIEH YEJIOBEKA U JAPYTHX >KUBOTHBIX, MPUPOJHBIC 3KOCHUCTEMBI U
arpodKOCHCTEMBI CBOSH MECTHOCTH; IPOIECCHl (€CTeCTBEHHBI W HMCKYCCTBEHHBIM
0oTOOp, MOJIOBOE M Oecrojioe pa3MHOXKEHHE) W JeiaTh BBIBOABI W 00OOIIEHUS Ha
OCHOBE CPaBHCHUS U AaHAJIN3A,;

AHAIM3UPOBATh M OLICHUBATH PA3JIMYHBIE TUIOTE3bI O CYIIHOCTH, MPOUCXOKICHUU
KU3HU M YEJIOBEKa, TIJIOOAJbHBIE HKOJOTUYECKHUE TMpOoOJeMbl W UX PEIICHHUS,
MOCJIEACTBUSI COOCTBEHHOM JCSTEILHOCTH B OKPYXKAIOIIEH cpelie;

M3y4aTh U3MCHEHUS B DKOCHUCTEMAaX Ha OMOJIOTHUUYECKUX MOJICIISX;

HaxoJUTh WHGOpPMALMIO O OUOJOTUYECKUX OOBEKTaX B Pa3IMUHBIX HCTOYHHKAX
(yueOHHKaX, CIIPaBOYHUKAX, HAYYHO-TIOMYJISIPHBIX M3JIaHUSAX, KOMIIBIOTEPHBIX 0a3ax,

pecypcax cetu UHTepHEeT) U KPUTUUYECKH €€ OIICHUBATh.

B pe3ynbraTe ocBOeHUS yUCOHOM NUCITUIIIMHBI O0YJaIOMIUIACS JOJIKEH 3HATh:

OCHOBHBIE€ TOJIO)KEHUS! OMOJOTMYECKUX TEOPUH W 3aKOHOMEPHOCTEH: KJIETOYHOM
TEOpUHU, DBOJIOLNUOHHOTO yueHus, ydeHusi B.M.Bepnaackoro o 6uocdepe, 3aKoHBI
I""Mennens, 3aKOHOMEPHOCTEN U3MEHUYMBOCTH U HACIIEICTBEHHOCTH;

CTpOo€HHE U (YHKIIMOHUPOBAHUE OMOJOTHYECKHMX OOBEKTOB: KIIETKH, T€HOB U

XPOMOCOM, CTPYKTYPbI BUIa U IKOCUCTEM;
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CYLIHOCTh OMOJIOTMYECKHUX MPOIECCOB: PA3MHOMXKEHUS, OIUIOJOTBOPEHUS, EUCTBUS
HCKYCCTBEHHOTO M E€CTECTBEHHOTO OTOOpa, (POPMHUpPOBAHUE MPHUCIOCOOICHHOCTH,
IIPOUCXOXKJICHUE BHUJIOB, KPYTOBOPOT BELIECTB M MPEBPAILECHUE SHEPIHMH B KIIETKE,
OpraHmsMe, B SKOCUCTeMax u buocdepe;

BKJIaJl BblIAtONMXCA (B TOM 4YHCJIE OTEYECTBEHHBIX) YYEHBIX B Ppa3BUTHUE
OMOJIOTUYECKON HAYKU;

OMOJIOTMYECKYIO TEPMUHOJIOTHUIO U CUMBOJIHUKY.
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1. KosmuyecTBO 4acoB HA OCBOeHHe padoyeil MporpaMMbl y4eOHOI M CUMTINHBI

Bux yueOHoit padoThl O0bem
4acos

MakcuManbHasi yueOHasi HArpy3ka (Bcero) 117
O0s13aTesibHast ayIMTOPHasi yueOHast HArpy3Ka (Bcero) 78
B TOM YHCJIE:

Teopus 54
MPAKTUYECKNE 3aHATHUS 24
CamocrosiTeibHas padoTa odyualomerocs (Bcero) 39

B ToMm uucie:

[TogroroBka JoKIag0B, pedepaToB W HHIAWBUAYAIbHBIX

MIPOEKTOB 20
CocraBneHnue CBOAHOW TaOIHIIBI IO TEME 2
CocTaBiieHue TecTa U 3TaJOHA K HEMY 2
CocraBiieHue U pelIeHNe FeHETUYECKUX 3a/1a4 8
CocraBneHue cxembl, HILTIOCTpaluU (pUCYHKA) 3

Co3naHne MatepuanoB-IPe3CHTAIUN 4
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2.2. TemaTu4ecKuii IJIaH U copepKaHue Y4eOHOMH TucHUNINHbI «buogorus

HaumeHnoBanue Copep:xaHue y4ed0HOTr0 MaTepuaJia, JabopaTopHble M MPaKTUYecKue padoThl, caMocToATeIbHasA padoTa O6beM yacoB Yposens
pa3iesioB U TeM o0yuarommuxcsi, Kypcopasi padot (IpoeKT) (eciu npedycmomperul) O0CBOCHUS
1 2 3 4
Paznen 1. 22
YdeHnue o K1eTKe
Tema 1.1. BBenenue | Conep:kanue yueOHOro Matepuajia 1
YueHue o KieTke 1. Buonorus xak Hayka
2. Otpacny OMOJIOTHH U CBSI3b C IPYTUMH HayKaMHU
3. OOBEKT u3ydeHHs OMONIOTUN- OMOIOTHICCKIE CHCTEMBI
Tema 1.2. Copep:xaHue y4edOHOTro MaTepuasia 2
Xumuueckas 1 | Xumudeckuit cOCTaB KICTKH 1
opraHmM3anms Kjierku | 2 | HeopraHndeckne BemecTBa KICTKH 2
3 | benxu. XKupsl. YrineBoasl. HykienHoBsie kucinotel. CtpoeHue Mosiekynbl. AT 2
CamocrosiTe1bHasi padoTa 00y4yaouuxcs 4
W3ydyenue u ananu3 MukpodoTorpaduii u puCyHKOB pacTUTeNbHON KieTkn Co3aHue 3JIEKTPOHHBIX
npeseHTauui no teme: «HyKkIeMHOBBIE KHCIOTBI».
Tema 1.3. Copep:xaHue y4edOHOTro MaTepuasia 1
Crpoenune n 1 | CrpoeHue u HyHKIHU YACTESH OPraHOUIOB KICTKH. 1
(pyHknnu kiaerkn 2 | Snpo. Xpomocomsl. KapnoTum. 2
2
Tema 1.4. Copep:xanue yue0HOro MaTepuaJia 1
OO0MeH BellecTB U 1 | OOmeH BemiecTB ¥ NPEBpAIICHHE SHEPTUH B KIIETKE 1
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npeBpauieHne

JHEPIrud B KJICTKE

g b W N

DHepreTndecKkuit o0OMeH
IInactuueckuii oOMeH
doTtocunTEe3

XemocunTes. Pons xeMocuHTE3UpYIOMIKX OaKkTepuii Ha 3emite

Tema 1.5. Copep:xanue y4eOHOro MaTepHaJa 1
7Ku3HEeHHBbIN IMKJI 1 | Crioco0bl ieneHust KIeToK
KJIETKH 2 | Amuro3. Muto3. bronoruyeckoe 3HaueHHE
CamocTosiTeIbHasi padoTa 00y4alouXcs 2
Wzyuenne u aHanmn3 Qa3 MuTO3a M MeHo3a.
IIpakTnyeckoe 3aHATHE
1. HaGmoneHue KIE€TOK pacTeHHH 1 )KHUBOTHBIX 10 MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENaparax, uX Ol1ucaHue. 8
Tema 1.6 2
HexkJierounbie
(opmbl :xM3HN
Conep:xanue yueOHOro MaTepuasia
1 | Bupycsl, 6akrepuodaru — HeKJIeTOYHbIE (POPMBI KU3HH 2
Pasnen 2 11
Pa3mHuoxenne un
UHANBHIYaJIbHOE
pa3BuTHE
OpraHu3MoB
Tema 2.1. Conep:xanue yuedOHOro MaTepuaja 1
PasmHoxeHue 1 | Becnonoe pa3sMHOKEHHE KUBOTHBIX U PaCTCHUH
OpraHu3MoB 2 | buonoruueckoe 3HaueHNE U OCOOEHHOCTH OECIIONOTr0 Pa3MHOXKECHUS
3 | [lonoBoe pazMHOXKEHNE

18




4 | T'ameroreHes
Meiios
CamocrosiTe1bHasi padoTa 00y4aloHXCs 2
IoxaroroBka coobuieHust o Teme: «BiusHue HEOIAroNMPUATHEIX (PAKTOPOB OKpPYKArOIIEH Cpelbl U BPEIHBIX
NPUBBIYEK HA Pa3BUTHE OPTraHH3Ma)
Tema 2.2 Copep:xanue y4eOHOr0 MaTepHaJa 1
HNuauBuayaibHoe 1 | UanuBuayansHOe pa3BUTHE OPTaHU3MOB (OHTOTEHE3) 1
Passutue opranusma | 2 | DMOpHOHAIBHOE Pa3BUTHE 2
3 | Kpurnueckne nmepuoas! SMOpruoreHesa 2
4 | [ocTamOpHOHATHHOE pa3BUTHE OPTAHU3MOB 2
5 | IIpsiMmoe 1 HempsiMOe TOCTAIMOPHUOHATILHOE Pa3BUTHE 2
CamocTosiTesibHasi padoTa o0y4arouuxcs 2
[ToaroroBka cooOlieHHH Ha TeMy: « BiusHHe HUKOTHHA, aJKOTOJsl Ha SMOpPHOHAIBHOE pa3BUTHE ILIOJA»
Tema 2.3 Conep:xanue yue0OHOro MaTepuasa 1
HNuauBuayanbHoe 1 | PenponykruBHOE 310poBbe. [locnencTBys BIMSHUS aJIKOTOJIsI, HUKOTHHA, HAPKOTHYECKUX BEILECTB. 1
pa3sBHTHE YeJOBeKa | 2 | 3arps3HEHHe cpellbl Ha pa3BUTHE YeslOBEKa 2
CamocTosiTeJibHasi padoTa o0y4arommuxcst 2
Co3nanue 3JIEKTPOHHOM Npe3eHTannu: « OMOPHOHAIBHOE Pa3BUTHE YETIOBEKa»
IIpakTHyeckoe 3anATHE 2 2
1. BrisgBiienue u onmcaHve IPU3HAKOB CXOJCTBA 3aPOJIBIINIEH YeJIOBeKa U IPYTUX ITO3BOHOYHBIX KAK 2
JIOKa3aTeJIbCTBO MX dBOJIIOIIMOHHOTO POJICTBA
Paznea 3
OCHOBBI FT€HETHKH | 24
ceJIEKIMH
Tema 3.1. Conep:xanue yuedOHOro MaTepuaja 2
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OCcHOBBI yueHus o

T'eneruka xak Hayka

HACJIEACTBEHHOCTH M | 2 | 3aKOHOMEPHOCTH HACIlieIOBaHMs, YCTaHOBJICHHBIE [. MeHneneM
M3MEHYUBOCTH 3 | luromornyeckue ocHOBHI 1, 2,3 3akoHOB MeHaens
3aK0oHBI FreHeTHKH,
ycTaHoBJIeHHbIe I CamocrosiTesibHasi padoTa o0y4arouuxcs
Menaenem Pemenne reHeTMueckux 3ajad HA MOHO M AWTHOPHIHOE CKpEIIMBAHHE
Tema 3.2. Copep:xanue yueOHOI0 MaTepHaJia
B3aumogeiicTBue 1 | XpomocomHast TEOpHsI HAaCIIeACTBEHHOCTH
TeHOB. 2 | B3zanmonelicTBrEe TEHOB
I'eneruka noja 3 | I'eHOTHII KaK 1IEJIOCTHAS CHCTEMA
4 | I'eHom uenoBeka
CamocTosiTesibHasi padoTa o0y4arouuxcs
[ToaroToBka 3cce «OT YEro 3aBUCUT IOJ PAa3BUBAIOIIETOCS OPraHU3May
Tema 3.3. Conep:xanue yueOHOro MaTepuasia
3aKkoHOMEpHOCTH 1 | HacnemoBaHue CIEIUIEHHOE C ITOJIOM
H3MEHYHUBOCTH. 2 | HacnencTBeHHBIE OOJIE3HH U HX KIIACCH(DHUKATINS
reHeTUKa yejioBeka. | 3 | ['eHeTHKA MeIUIIUHBI
Tema 3.4 Conep:xanue yueOHOro MaTepuaja
OCHOBBI ceJIeKIIUN 1 | Cenexuus u ee 3a1auu
pacreHui, 2 | Briax H.M. BaBuioBa B pa3BuTue celieKIUn
JKMBOTHBIX M 3 | Yuenue o nieHTpax MHOr000Opa3usi U LEHTP KyJIbTYPHBIX PACTEHHIA
MHMKPOOPraHu3MoB | 4 | 3aKOH rOMOJIOTHYECKUX PSIOB B HACIICICTBCHHON N3MEHUYNBOCTH
5 | OCoOECHHOCTH CeJIeKINU PACTCHUH, JXUBOTHBIX, MUKPOOPTaHH3MOB J{OCTIKECHHE COBPEMEHHON CEICKIIH

CamocrosiTebHasi padoTa 00y4aloHXCs
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IToaroToBka coOOIIEHHH TO TeMe: «YCIEeXH COBPEMEHHOW TEHETHKH W MEIWIMHBI B Pa3BUTHU COBPEMEHHOTO

3J[paBOOXPaHEHUS»
Tema 3.5 ConeprxaHue y4eGHOT0 MaTepuaJja
OcHOBHBIE METOIbI MeTo/ibl CeneKIUn: UCKYCCTBEHHBIH 0TOOP U rTHOpUAN3aus 1
ceJIeKIMH ['eHeTnueckre OCHOBBI METOJIOB CEJIEKLIUH 1
JlocTrmxeHne COBpEMEHHOI CeJIeKIMN 2
Tema 3.6 Copep:xanue yueOHOT0 MaTepHaJia
Buorexunouorus, ee buotexHosorus, ee HanpaBJIeHUE 2
JOCTHKEHUST H OTHYECKNE aCTIEKTHI Pa3BUTHS HEKOTOPHIX HCCIIECAOBAHNH OMOTEXHOIOTHH (KJIOHMPOBAaHHE YeIOBEKa, 1
NEePCNeKTHBBI HaIpaBJIeHHbBIC HA N3MECHEHHE YEJIOBEKA) 1
pa3BUTHAL. 1
CamocrosiTe1bHast padoTa 00y4alouuXcs
ITonroroBka cooOiieHuit Mo TeMe «COBPEMEHHBIC HJOCTHKCHHUS B O0JACTH OHOTEXHOIOTHNY
IIpakTuyeckoe 3aHATHE 1
1. CocraBneHue NpOCTEHIINX CXEM MOHOTHOPUIHOTO M JUTHOPUIHOTO CKpelIuBaHus. Pemenne 2
TeHETHYECKHUX 3a/1ad. 1
2. BrigBieHne MyTOTEHOB B OKPYSKAOIIEH CpeIN M KOCBEHHAS OIIEHKA BO3MOKHOTO UX BJIUSHUS
HAa OpraHU3M
Pasnea
4TIpoucxoxaeHue
Yyes10BeKa
Tema 4.1. Copep:xanue y4eOHOro MaTepHaJia
AHTpOMOreHes. CoBpeMeHHBIE TUIIOTE3bl IPOUCXOK/ACHHS YesIOBEKa 1
YenoBeueckue pachl JlokazaTenbCcTBa POJICTBA YEIOBEKA C MIIEKOITUTAIOIIUMU YKUBOTHBIMU 1
CooTHoIreHne OHOJIOTHYECKUX M COIMANBHBIX (haKTOPOB MPOUCXOXKICHHS YE€TIOBEKa 2
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DBOIIOLHS YETOBEKA

1 | ITonarue o pacax 1
2 | EnuHCTBO MPOMCXOKICHUS Y€TIOBEIECKHUX pac 2
4 | Kpuruka pacuzma
Pazpnen 5
IMapa3uTnsm u ero 10
(hopmel
ConeprxkaHue y4eGHOT0 MaTepHaja
1 | [apa3utusm u ero GopMEI 1
2 | OOmias xapakTepUCTUKA MPOCTEHIINX 1
3 | Kiacc Uudyzopun, CocanbInuky, ICHTOUHbIC YepBy, Kpyrisie ueppu 1
4 | Ynenuctonorue. Kiacc Hacekomble. SIoBUTEIC YKHBOTHEIC 1
IIpakTHyeckoe 3aHATHE
IIpocreiimue-napa3uThl 4YeJI0BEKA 4
CamocrosiTeJibHasi pabora 00y4aromuxcst 2
[ToaroToBKa MHIUBUAYAIBHBIX MPOSKTOB, C HCIIOJNB30BaHHEM HH()OPMAIIMOHHBIX TEXHOJOTHI
[TonroroBka BeicTymiieHus: mo teme: «llapasurtonmorus»
Pa3gen 6 Anaromus 8
u pusnonorus
yeJ0oBeKa
Tema 6.1 Conep:xanue yue0OHOro MaTepuaja 1
Ckener yeaoseka. | 1 | Ckener yemoBexa. 2 1
Cepaeuno- 2
cocyaucras cucremMa. | 1 | CepaeyHo-COCyquCTasi CHCTEMa YeJIOBEKa. 2 1
JAbIxaTeabHast 2
cucremMa. 1 | JlpixaTenbHas cucTeMa 4ellOBeKa. 1
InmeBaputenbHas 2 2
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CHUCTEeMa

HI/IH_[CBap HUTCJIIbHas CUCTEMA YCIIOBCKA.

2

CamocrosiTe1bHast padoTa 00y4aloHXCs 4
IoaroroBka scce mo Teme «buonnka. HanpaBneHust GHOHUKI

Hroro: 78
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IIpumepHbIe TeMbl pedepaToB (10KJIAT0OB)

HHIAUBUAYAJBbHbBIC ITIPOCKTHI

1. BrniusHue okpyskaroIieit cpeipl U ee 3arpsi3HeHUs Ha pa3BUTHE OPTaHU3MOB.

2. Biusinue kypeHust, ynoTpeOJIeHHs aJIKOT0JI1 U HAPKOTUKOB POJIUTEISIMU Ha

AMOpHOHATIBLHOE Pa3BUTHE PEOCHKA.

3. Butamunsl. DepMeHTBI, TOPMOHBI M UX POJIb B Oprauu3Mme. Hapymenue npu ux

HCOOCTAaTKHN N M30BITKU.
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3. YCJIOBUSA PEAJIM3AIIMY PABOYEHN ITPOT'PAMMBbBI YYEBHOM
JANCIHUIIINHBI

3.1. TpeboBaHUsI K MUHUMAJIbHOMY MAaTepPHAIbHO-TEXHUYECKOMY H Y4eOHO-
MeTOAMYEeCKOMY O0ecredeHH 0

[Tomemenne kaOWHETa JOJDKHO YIOBIETBOPITH TpeOoBanusiM CaHUTapHO-
snuaemMuosiornueckux npasui u HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAIIICHO TUTIOBBIM 000PYZOBAHHUEM, YKA3aHHBIM B HACTOALINX TPEOOBAHUSAX, B TOM
yyciie CHelUaIu3upoBaHHOM ydeOHON MeOenpl0o W cpeAcTBaMU  OOydYeHHs,
JOCTATOYHBIMHM JIJIS1 BBIIIOJIHEHUSI TPEOOBAHMM K YPOBHIO IMOATOTOBKH 00YyYarOIUXCs

B kabuHeTe mMODKHO OBITH MYJBTHUMEIUWHOE OOOPYIOBAaHHUE, IOCPEICTBOM
KOTOPOTO  YYacTHHKM  OOpa30BaTEeNbHOrO Mpolecca MOTyT IPOCMaTpuUBaTh
BU3yaIbHYI0O  HMH(pOpMaIui0 10 ounoJioruu, CO3/1aBaTh  NPE3CHTALNH,
BHUJIEOMATEPHUAIIbI, UHBIE JOKYMEHTHI.

B cocraB y4eOHO-METOAMYECKOTO M MaTE€pHAIbHO-TEXHUYECKOIO OOecreueHus

MporpaMMbl Y4€OHOUM NUCIUTIIUHBI «BHONIOTHS BXOIST:

+ MHOTO()YHKIIMOHATBHBIN KOMIUIEKC TIPETIOaBaTeIs;

- HarJAIHbIe MocoOust (KOMIUIEKTHI Y4YEeOHBIX TaOJHIl, IUIAKaTOB, MOPTPETOB
BBIJIAIONIUXCS  YYEHBIX, JUHAMUYECKHE  TOCOOHWsS,  HWILTIOCTPUPYIOIINE
OWOJOTHYECKUE  TPOIECChl, MOJEIH, MYJSDKH W MHKpPOIIpEnapaThl
OMOJOTUYECKUX OOBEKTOB U Jp.);

+ WH(OPMAITMOHHO-KOMMYHHUKATHBHBIC CPECTBA;

+ DKPaHHO-3BYKOBBIE TTOCOOUS;

+ KOMIUJIEKT TEXHUYECKOMN IOKYMEHTAIlM1, B TOM YMCJIE TacropTa Ha CpeICTBa
oOy4YeHHSI, HHCTPYKIIUU TI0 X UCITOJIB30BAHUIO U TEXHUKE 0€30MaCHOCTH;

- OmOnMoTeuHbIN (POHI.

B 6ubnuoreunsiii (HoHA BXOIAT YYEOHHMKH, y4€OHO-METOAMYECKHUE KOMIUIEKTHI
(YMK), of0ecrneunBamomnme OCBOCHHE Y4YeOHOW IUCHUIUTMHBI  «buosorusy,
PEKOMEH/IOBaHHBIC WJIM JOMYIICHHBIC I WCIOJIb30BaHUA B TPO(ECCHOHATBHBIX

o0pa30BaTeNbHBIX OpPraHU3ANMIX, PEATH3YIOMMUX O00pa30BaTEIBHYI0 MPOrPAMMY
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cpeadero obmero oOpaszoBanus B mnpenenax ocBoeHus OIIOIT CIIO na 6aze
OCHOBHOTO 00111eT0 00pa3oBaHMsI.

bubmmoreunbiit GoHI MOXKET OBITH TOMOJHEH SHIUKIONCAUSIMHU, CIIPABOYHHUKAMH,
CJIOBApsIMH, HAyYHOW M HAYYHO-TIONYJIIPHOW JUTEPATypOM W APYrOM JINTEPATypoOu
10 pPa3HBIM BOIIPOCaM OUOJIOTHH.

B nporiecce ocBoeHus nporpaMmbl y4eOHOM TUCHUIUIMHBI «BHOIOTHSY CTYACHTHI
JOJDKHBI UMETh BO3MOXHOCTH JIOCTYIA K JJICKTPOHHBIM Y4eOHBIM MaTepuajaM IIo
OMOJIOTMH, UMEIOIIUMCSI B CBOOOJIHOM JIOCTYIEe B cucTeMe VHTepHeT (JICKTPOHHBIM

KHHUIaM, IPaKTUKyMaMm, TeCTaM U Jp.).

3.2. UndopMmanmonHoe odecnevyenue o0yueHmsi

OCHOBHBIC HCTOYHUKH:

1. benses /K., Joimwuy I'"M., Kyzneyosa JI.H. u op. buonorus (6a30BbIit
ypoBenb). 10 knacc. — M., 2014.

2. Honyesa A.FO. buonorus. Bech NIKONBHBINA Kypc B CXeMax U TaOJIuIax. —
M., 2014. Jlyxamkun A.C., Pyuun A.b., Cunaesa T.b. u op. buonorus ¢
OCHOBAaMHM 3KOJIOTHH: YYEOHHK JJIA CTY/. YUPEXKIACHUI BbICII. 00pa30BaAHMS.
— M., 2014.

3. Mamoumos C.I"., 3axapos B.b., Ko3znosa T.A. buonorus: yaeOHUK 7S CTY/I.
yUpexJACHUI BhICII. 0Opa3oBaHus (OakanaBpuat). — M., 2014.

4. Huxumunckas T.B. buonorus: kapmMaHHbIi cipaBoyHuK. — M., 2015.

5. Cusocnazos B.U., Aeagonosea HU.b., 3axaposa E.T. buonorus. OO6mias
ouostorusi: 6a3oBeIi ypoBeHb, 10—11 kmacc. — M., 2014.

6. Cyxopykosa JLH., Kyumenxo B.C., Heanosa T.B. buonorus (6a30BbIii
ypoBeHb). 10— 11 knacc. — M., 2014.

JlonoJHUTeIbHbIE HCTOYHUKM:
1. ®enepanbHblii 3akoH OT 29.12.2012 Ne273-D3 «O6 0b6pa3oBaHuM B

Poccuiickoit @eaepanuny». [Ipukaz Munobpuayku Poccun ot 17.05.2012 Ne
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413 «OO0 ytBepxkaeHun (peaepabHOro rocy1apCTBEHHOT0 00pa30BaTeIbHOTO
CTaHaapTa CpeaHero (IOJTHOr0) 00IIero 00pa3oBaHUs .

2. Ilpukaz MunoOpHayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHUH
u3MeHeHuil B llpuka3 MunuctepcTBa 00pazoBaHus M Hayku Poccuiickoii
®enepanun ot 17.05.2012 Ne 413 "OO6 yrBepxkaeHun GdeaepasbHOTO
roCyAapCTBEHHOTO0 00pa30BaTEIbLHOTO CTaHAapTa CPpeaHEro (IOJIHOT0) 00IIero
oOpa3oBaHuA"».

3. IMucemo JlemapraMeHTa TOCYIapCTBEHHON MOJIUTHKKA B c(epe MOArOTOBKH
pabounx kaapoB u [I1O Mwunobpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHamm mo opraHu3alyy MOJyYeHHUs: CpeTHEro oo1ero oopa3oBaHus
B Ipefenax  OCBOEHHS  O0pa3oBaTelIbHBIX  IMPOrPaMM  CPEIHETO
npodeccuoHanbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOI'O OOLIEro 0Opa3oBaHUs ¢
yuyeToM TpeboBaHUN (eaepanbHbIX TOCYAAPCTBEHHBIX OOpa30BaTEIbHBIX
CTaHJIApPTOB M IMOJIydaeMOH Tmpodeccud WIH CHEHUATBHOCTA CPEIHETO
npodeccuoHanbHOrO0 0Opa3oBaHus». buosorus: B 2 T. / moxm pen.
H.B.Apeiruna. — M., 2010.

4. buonorus: pyKoBOJICTBO K MPAKTUYECKUM 3aHATHUSAM / TIOJ pel.
B.B.Mapkunoun. — M., 2010. /Japsun 4. Counnenusa. — T. 3. — M., 1939.
Jlapeun Y. Ilpoucxoxaenue BuioB. — M., 2006.

5. Kobvinsnckuii B.A. ®unocodust 3KOJNIOTHU: KpaTKUM Kypc: yuel. mocooue st
By30B. — M., 2010.

6. Oprosa D.A. icToprs aHTPOIIOJOTHICCKUX YUCHUN: YICOHUK JIJIS
By30B. — M., 2010. //exo6 A.1l. buonorus, reHeTUKa ¥ MTapa3UuTOJIOTHSI.

— M., 2010. Yebwrues H.B., I punesa I'.I". buonorus. — M., 2010.

HuTepHeT-pecypcesb:

1. www.sbio.info (Bcs Ounonorus. CoBpeMeHHast OMOJIOTHS, CTaTbU, HOBOCTH,

oubroreka). Www.window.edu.ru (EnuHoe okHO ocTyna K

obOpaszoBaTenbHbIM pecypcam MHTepHeTa 1o 6uosiorun).

2. www.5ballov.ru/test (TecT mst aOUTypHUEHTOB 11O BCEMY IIKOJIEHOMY KYPCY

owoorun). WWw.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHUKaIMOHHBIE
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http://www.sbio.info/
http://www.window.edu.ru/
http://www.5ballov.ru/test
http://www.vspu.ac.ru/deold/bio/bio.htm

BUKTOPHUHBI IO OMOJIOTUU — JKOJIOTUH Ha cepBepe BopoHekckoro
YHUBEPCUTETA).

. www.biology.ru (buonorust B OTtkpbiToM KoJuie/pke. CalT COIEPIKUT

JICKTPOHHBIN y4eOHHK 110 Omotoruu, On-line TecTor).

. www.informika.ru (3nekTpoHHbII y4eOHUK, OONBIION CITMCOK MHTEPHET-

pecypcoB). www.nrc.edu.ru (buosnorndeckas kapTuHa Mupa. Pazmen

KOMITBIOTEPHOI'O Y4eOHHKA, pa3paboTaHHOr0 B MOCKOBCKOM
roCy/1apCTBEHHOM OTKPBITOM YHUBEPCUTETE).

. www.nature.ok.ru (Penkme m mcuesaromue XUBOTHbIE Poccmnm — TpOEKT

Okosornueckoro nenrpa MI'Y um. M.B.JlomoHnocoBa).

. www.kozlenkoa.narod.ru (JIst Tex, KTO YYUTCS CaM U YYUT JIPYTHX; OUHO U
IMCTAHI[MOHHO, OMOIOTHH, XMMHUH, IPYTUM IPEIMETaM).

. Www.schoolcity.by (brosorus B Borpocax 1 OTBETax).

. www.bril2002.narod.ru  (buosorust s 1mKOJIBHUKOB.  KpaTtkas,

KOMIIAKTHasi, HO JOCTaTOYHO TNoApoOHas wuHoOpMalus MO pas3jieiam:

«O6mras 6uonorus», «boranukay, «3o0m0rus», «4emoBex»).
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http://www.biology.ru/
http://www.informika.ru/
http://www.nrc.edu.ru/
http://www.nature.ok.ru/
http://www.kozlenkoa.narod.ru/
http://www.schoolcity.by/
http://www.bril2002.narod.ru/

4. KOHTPOJIb 1 OIIEHKA PE3YJIbBTATOB OCBOEHUA JUCIHUIIJIMHBI

KoHTpons W  oOllEHKAa pe3yJabTaTOB  OCBOCHUS  Y4EOHOM  JUCHHUILIMHBI
OCYULIECTBJISIETCS. IPENOJIaBaTesIeM B MPOLECCE IPOBEICHUS TEOPETHUYECKUX H

IMPaKTHYCCKUX 33H$ITHI>1, TCCTUPOBAHUA, PCIICHUA CUTYAallHOHHBIX 3a1a4.

Pe3yabTarnl 00yyeHus @®opMbI U METObI KOHTPOJISI U OLlEHKH

pe3yabTaToB 00y4YeHHst

Oceoenue cooeprcanus yueoHoil OucCyUnIuHbl
«buonozus » obecneuusaem oocmudicenue
CMYyOeHmamu C1e0yiouux pe3yiomamoes:
* JIUYHOCHHBIX:
- ¢(hOpMHPOBAHHOCTH YYBCTBA FOPIOCTH

U yBaXEHU K  HCTOPUM W

JOCTHXKCHUAM OTCUCCTBCHHOM

OHMOJIOTUYECKOH HayKU; Hab0J1r01eH1e BbIOJIHEHHS PAa00T Ha

IIPEICTaBJICHUS 0 LENIOCTHOM  (NMPaKTH4YeCKOM 3aHATHH

€CTECTBEHHOHAYYHOU KapTHHE MUPA; AHaJau3 BHINOJHEHUS NPAKTHYECKHX
- TIOHMMaHHE B3aUMOCBS3H U |3agaHui

B3aMMO3aBUCHMOCTH €CTECTBCHHBIX  |PemieHne CHTYaMOHHBIX 33124
HayK, MX BIMSHMSA Ha OKpyxatomyio |TecrupoBanue

cpeny, 9KOHOMMYECKYIO, |YCTHBII ompoc, MuChMeHHBIIi ompoc
TEXHOJIOTHYECKYI0, ~ COIMAIBHYIO H
ITHYECKYI0  cepsl  JEeSTENbHOCTH
YeJI0BEKa,;

- CIOCOOHOCTH HUCIOJIB30BATH 3HAHUS O
COBPEMEHHON  €CTECTBEHHO-HAYYHOM
KapTHHE MHpa B 00pa30BaTe/IbHON U
npodeccHoHaTbHOM NESITENIBHOCTH;
BO3MOYKHOCTH UH()OPMAITHOHHON
cpeibl IUTst obecrieueHus
MPOJYKTHUBHOTO CaMOOOPa30BaHNS;

- BIAJCHUE KYyJbTYpOH  MBIIUICHUS,
CIOCOOHOCTh K O0OOINEHUI0, aHAIH3Y,
BOCIIPHUATHIO WH(POPMAIUK B 00JIACTH
€CTECTBCHHBIX HAyK, MOCTAHOBKE IICIIH
W BBIOOPY TyTeH ee JOCTHXKCHUS B

npodeccuoHanbHOU cdepe;




- CIIOCOOHOCTH PYKOBOJCTBOBAaTHCS B
CBOEH JEATETHPHOCTH COBPEMEHHBIMH
MPUHITUIIAMHU TOJIEPAHTHOCTH, AHAJIOTa
U COTPYAHHYECTBAa, TOTOBHOCTh K
B3aMMOJICHCTBHIO C KOJUIETaMH, padoTe
B KOJIJIGKTHUBE;

- TOTOBHOCTh MCIIOJIb30BATh OCHOBHEIC
METOJBI  3alllUTEl  OT BO3MOXKHBIX
MOCIICICTBUHA ~ aBapwii, KaracTpod,
CTUXHUIHBIX OCCTBUIA;

- oOmamaHWe HaBBIKAMH OC30ITaCHOU
paboTBl  BO  BpeMsS  IPOEKTHO-
HCCIIEI0BaTEILCKOM u
OKCMIEPUMEHTAIEHON  JIeSATeNIbHOCTH,
MIPH  WCIIOJIb30BaHUHU JTa0OPATOPHOTO
o0opynoBaHus;

- CIIOCOOHOCTH HCIOJb30BaTh
MpHOOpETeHHbIE 3HAHUS W YMEHUS B
MPAKTHYECKON  AEATeTHbHOCTH U
MTOBCEIHCBHOU JKH3HU TS
coOroeHns Mep MPO(QUIAKTHKH OT-
paBieHHN, BHPYCHBIX W JPYTHX
3a00lIleBaHNl, CTPECCOB, BPEIHBIX
MIPUBBIYEK (KYpPEeHHsI, aJKOTOJN3Ma,
HAapKOMaHWH); TIPaBWJI TIOBEIEHUS B
MIPUPOJTHOM Cpeie;

- TOTOBHOCTh K OKa3aHHUIO IIEpPBOM

IIOMOIIM IIPY TpaBMax, MPOCTYIHBIX

u TPYTHX 3a00JIeBaHUSAX,
OTPaBJICHUSAX MTUIIEBBIMU
MPOJAYKTaMU;

© memanpeomMemHbIx:

- OCO3HAaHWE CONHAIHHON 3HAYMMOCTH
CBOCH  Tpodeccuu/CrenuaabLHOCTH,
obnamanue MOTHBAaIEH K
OCYIIECTBICHHUIO MPOo(hecCHoHaIbHON
JIESTEIIbHOCTH;

- ITOBBIIICHUEC HUHTCJJICKTYaJIbHOT O

Hao0Jr01eHue BbINOJIHEeHHs pa0oT Ha
NPaKTHYeCKOM 3aHATHH
AHaJIu3 BBINOJTHEHUS PAKTHYECKUX
3aganmii TectupoBanue
YcTHBIN onpoc, MUCLMEHHBII onpoc,

JK3aMeH




YpOBHS B  TpoIecce  HU3yUYEHUs

OHOJIOTHYECKHUX SIBJICHMIA;
BBIJAIOIIUXCSI JTOCTYKEHHIHA
OHOJIOTHH, BOIIIE AIIINX B
00I1IeYeTIOBEYECKYIO KYJIBTYPY;

CIIOXKHBIX W TPOTHBOPEUUBBIX MyTeH
pa3BUTUSI COBPEMEHHBIX HAayJHBIX
B3IUISIZIOB, UJEH, TEOpUM, KOHLICTILIHH,
runore3 (0 CYIIHOCTH U  TpoO-
WUCXOXKIIEHUN JKH3HH, YelOBeKa) B
xo/le  paboTel C  pa3NUYHBIMU
MCTOYHUKAMH HH()OPMAITNH;
CIIOCOOHOCTH OpPraHN30BbIBAThH
COTPYTHUYECTBO
€IMHOMBIIIUIEHHUKOB, B TOM YHCIIE C
WCTIOJTb30BaHUEM COBPEMEHHBIX
WH(POPMAITMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;
CHOCO6HOCTI) IMOHUMATh MNPHUHIUIIBL
YCTOMUMBOCTH M NPOAYKTUBHOCTH
JKUBOM MIPUPOJBL, IIyTH €€ U3MEHEHUS
non BIIMSIHUEM AHTPOIIOT'CHHBIX
(hakTopoB, CIIOCOOHOCTH K
CHUCTEMHOMY AaHaJIM3y TJI00aTbHBIX
9KOJIOTHYECKUX TPOOJIEeM, BOIPOCOB
COCTOSIHHSI OKPYJKarolle cpeabl U
paIOHAIBHOTO UCTIOh30BAHUS
MIPUPOJTHBIX PECYPCOB;

YMCHHUE 000CHOBBIBATHL MECTO U POJIb
OMOIOTUYECKUX 3HAHUH B
MPAKTHYECKON JIEATSIIbHOCTH JIFOJICH,
Pa3BUTHM COBPEMEHHBIX TEXHOJIOTHH;
OIpEaAciATh KHBbIC OG’beKTI)I B
MIPHUPO/IE; MPOBOIUTH HAOJFOACHUS 3a
9KOCHUCTEMaMH C IEJIbI0 UX OIMHMCAHUS
u BBISIBJICHUSA €CTCCTBCHHBIX u
AHTPOIIOI'CHHBIX HSMCHeHHﬁ;

HaXOOUTh n aHAJIM3UPOBAaTh

Hal0nroneHue BoINOTHEeHHsT padoT HA
NMPaKTHYECKOM 3aHATHH

AHaJIu3 BBINOJHEHUS PAKTHYECKUX
3agaHuii PerieHne CUTYaMOHHBIX 32124
TecTupoBanue

YcTHBI onpoc, MUCEMEHHBII onpoc
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MHGOPMAITHIO O )KUBBIX 00BEKTaX;

- CIIOCOOHOCTH NPUMEHATH
OMOJIOTHYECKHE W  JKOJIOTHUCCKHUE
3HAHUS JJI aHaInM3a MPHUKIAJIHBIX
mpooJieM XO3SIICTBEHHOM
JeSITeTIbHOCTH;

- CHOCOOHOCTh K CaMOCTOSTEIBHOMY
MPOBEJEHUIO HCCJIEIOBAaHU,
MOCTAaHOBKE  ECTECTBEHHO-HAYYHOTO
IKCTIEPUMEHTA, WCTIOJIb30BaHUIO
WHQOPMAITMOHHBIX TEXHOJOTHU JIJIst
peleHus HAYYHBIX u
podeCCHOHATBHBIX 33/1aY;

- CIIOCOOHOCTh K OIIEGHKE JTHYECKUX

ACIICKTOB HEKOTOPLIX HCCHGILOB&HI/Iﬁ

B obmactu OHMOTEXHOJIOTUH
(KITOHMPOBaAHUE, HCKYCCTBEHHOE
OIIOIOTBOPEHHUE);

* NPEOMEMHbBIX:

- cOpPMUPOBAHHOCTh TMPEACTABICHUN
O pomM ®W Mecte Owomornd B
COBPEMEHHOM  HAy4yHOM  KapTUHE
MHpa; [TIOHUMaHWE POIH OMOJIOTHHU B
¢dbopMHupOBaHUH Kpyrosopa u
(YHKIMOHAIBHOW T'PAaMOTHOCTH IS
peLIeHNs NPaKTHUECKUX 3a/1aY;

- BJIQZICHUE OCHOBOTIOJIAr AIOLIUMU
MNOHATHAMU M MPEICTABICHUSMU O
)KUBOM NpUpOZE, €€ YpPOBHEBOMU
OpraHu3aluu u IBOJIIOLINH;
YBEPEHHOE  IOJb30BaHUE  OHOJIO-
TUYECKOI TEPMUHOJIOTHEN u
CHMBOJINKOM;

-  BJIaa€HUC OCHOBHBIMH  ME€TOJaMU

HAay4YHOI'O IIO3HaHUA,
HCIIOJIb3YyCMbIMU npu
OMOJIOTHYECKUX HUCCICAOBAHUAX

JKMBBIX OOBEKTOB H  DKOCHCTEM:

Ha0nronenue BoINOTHEeHHsT padoT Ha
NMPaAKTHYEeCKOM 3aHATHH

AHaJau3 BHINOJHEHUS NPAKTHYECKHX
3apannii PelleHue cUTYallMOHHBIX 3a1a4
TectupoBanue

YcTHBI 0IpOC, NHCHLMEHHBII 0IIPOC
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OIIHCAHKEM, U3MEpEHHEM,
MIPOBEICHUEM HaOJIOACHMH;
BBISIBIICHUE 17§ OIIeHKa

AHTPOIIOI'€HHBIX H3MEHEHHMN B

NPUPOJE;
- chopMHUPOBaHHOCTH YMEHHI
OOBSICHATH pe3yIbTaThI
OHMOJIOTUYECKUX JKCTIEPUMEHTOB,
pemarb 3IIEMEHTapHBIE

OMOJIOrMYECKHE 3a1a4H;

- chopMHUPOBaHHOCTH cOOCTBEHHOH
MO3MIMH O  OTHONICHUIO K
OMOJTOTHYECKOH nHpOpMaITIH,
MOJTy4YaeMOU M3 Pa3HbIX HCTOYHUKOB,
I00ATEHBIM 9KOJIOTHYECKIM

npobjeMaM U MyTsIM UX PELICHUsI.

KPUTEPUM OLIEHKHW 3HAHWM CTYJEHTA

Onenka «5»  («OTIMYHO»)  BBICTABISETCA  CTYACHTY, OOHApyXUBIIEMY
BCECTOPOHHEE 3HAHHE YUEOHO-TIPOrPaMMHOTO MaTepuaia, yMEHHE CBOOOIHO BBIIOIHATD
MPAaKTUYECKHUE 3a/aHHs, OCBOMBLIEMY OCHOBHYIO JIUTEPATypy M O3HAKOMHUBLIEMYCS C
JOTIOJIHUTENIBHOW  JINTEpaTypoi, pPEKOMEHJOBaHHOW mporpammoil. OneHka «5»
(«OTIIMYHO») CTAaBUTCS CTYJEHTY, YCBOUBILEMY B3aUMOCBSI3b OCHOBHBIX MOHSTHUN
OUCUUIUIMHBL B MX 3HAY€HUW I TOpuodOperaemMoid mpodeccru, TPOSBUBLIEMY
TBOpPUYECKHE CHOCOOHOCTH B TIOHMMAaHUM, W3JI0)KEHUW M UCIHOJIb30BaHUU Y4eOHO-
MPOrpaMMHOr0 MaTepuaia, MpuoOpPETIIEMY HABBIKM CaMOCTOSITEIbHOW BHEAyAUTOPHOM
paboThI CO CrieUaNbHOM JINTEPATYPOH MO IPEeIMETY, TPUEMbI CAMOOOYUEHHS.

Onenka «4» («XOpOIIO») BBICTABISETCA CTYAEHTY, OOHApYKUBIIEMY OJIKHOE
3HAHUE y4eOHO-TTPOrpaMMHOT0 MaTepuaa, YCHENIHO BBITIOJIHUBILIEMY
MPEAYCMOTPEHHBIE MPOTPAMMOM 3a/layd, YCBOUBILIEMY OCHOBHYIO PEKOMEHIOBAHHYIO
autepatypy. OueHka «4» («XOpoIlo») BBICTABISIETCS CTYACHTY, MTOKA3aBIIEMY MTPOYHbBIC
3HAHUS 10 JUCUUIUIMHE M CHOCOOHOMY K HMX CaMOCTOSITEIbHOMY IONOJIHEHHUIO U

OOHOBJICHUIO B X0JI€ JalbHEHIIeH yueObl 1 MpohecCHOHATBLHOMN NeITeTbHOCTH.
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Onenka «3» («yIOBIETBOPUTEIBHO)») BBICTABISETCS CTYIEHTY, OOHApYKUBIIEMY
3HaHHE 0053aTeNBHOr0 Y4eOHO-IIPOrPaMMHOI0 MaTepuaia B 00beMe, He0OOXOIUMOM IS
JalbHENIIe y4yeObl W mpeAcTosuie paboTbl Mo mHpodeccuu, CHpaBIAIOIEMYCS C
BBIIIOJTHEHUEM  3aJlaHUM, IIPEAYCMOTPEHHBIX  ITPOTPAMMOM. Onenka  «3»
(«yIIOBJIETBOPUTENILHOY) BBICTABIISIETCS CTYAEHTaM, JOIYCTUBLUIMM HETOYHOCTU B OTBETE
Ha 5K3aMEHE M IpU BBIIOJHEHUH 3K3aMEHAI[MOHHBIX 3a/laHUi, HO O00JaJaroluM
HEOOXOAMMBIMU HaBBIKaMH JUISl X YCTPaHEHHUs [10J1 PYKOBOACTBOM IIPENoAaBaTels.

Onenka «2» («HEYIOBIIETBOPUTEIILHO ) BBICTaBIISIETCS CTYJICHTY,
OOHapyXMBIIEMY CYUIECTBEHHbIE HpOOENbl B  3HAHUSAX OCHOBHOIO  y4eOHO-
MIPOrpaMMHOr0 MaTepHalia, JAOMYyCTUBLIEMY NPUHLHUINAAIBHBIE OIIMOKUA B BBIITOJHEHHH
IIPEAYCMOTPEHHBIX NPOrpaMMOM IPAaKTUYECKUX HABBIKOB. Kak NIpaBmilo, OLIEHKA «2»
(«HEYyAOBIIETBOPUTENBHO») CTABUTCS CTYACHTaM, KOTOpbIE HE MOTYT MPOJOJIKUTH
oOyueHue WIH MPUCTYIUTH K MPOPECCUOHANBHOMN JAESITEIbHOCTH 110 OKOHYaHUM By3a 0€3

JOITIOJIHUTCIIBHBIX 3aHATUM 1O COOTBGTCTBYIOHI@IZ JUCITHUITIINHC.

O]_IGHKa HHAWBUYAJIBbHBIX 06p330BaTeJIBHI>IX ,Z[OCTI/I}KGHHﬁ 10 pe3yJibTaTaM
TCKYIICTO TCCTOBOI'O KOHTPOJIA H HpOMG)I(YTOqHOﬁ aTrTeCTalluy IIPOU3BOIUTCA B

COOTBETCTBHUM C YHUBEPCAIBHOMN IIKAJIOM:

[IpoueHT pe3ynbTaTuBHOCTH KauecTBeHHas oLieHKa HHANBUAYAIbHbBIX
(MpaBWIBHBIX OTBETOB) 00pa3oBaTeNbHbIX JOCTUKEHUU
Oa (oueHKa) BepOabHBIN aHAJIOT
90 - 100 5 OTJINYHO
80 -89 4 XOpOIIIO
70-79 3 YIAOBJIETBOPUTEIBHO
Menee 70 2 HEYJIOBJIETBOPUTEIBHO

4.1 KOHTPOJIBHO-OHEHOYHBIE CPE/ICTBA
IIpuMepsbI cuTyauMoOHHBbIE 32124
1. TTocTosiHHBIN penapar U3y4yeH Ha MAJIOM YBEIMYEHHH, OJJHAKO [IPU NIEPEBOJIE HA

OOJBITIOE  YBEIMYEHUE OOBEKT HE BHJICH, JaXe TMpPU KOPPEKIMA MaKpo- U
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MUKpPOMETPUYECKUM BUHTAMH U JIOCTATOYHOM OcBelleHuu. Heobxoaumo onpenenurs, ¢
94eM 3TO MOXKET OBITh CBSI3aHO?

Omeem: Ilpuuuna moodicem Oblmb C643aHA C MeM, 4MO Npenapam nomewjeH Ha
NpeoMemHublil CMOAUK HEeNnpasuibHO: NOKPOGHLIM CMEKIOM 6HU3, a4 npu padome Ha
OONbUIOM YBeNUeHUU MOTUWUHA NPEOMEMHO20 CMEKIA He N0380sAem 000UmbCs MOYHOU
HABOOKU HA poKycC.

2. Ilpemapar nomemieH Ha HPEAMETHBIM CTOJIMK MMKPOCKOIIA, HMEIOIIETO B
OCHOBAHHWHM JIANKW INTaTUBa 3epkano. B aynuropum cnaOblii MCKYCCTBEHHBIH CBET.
OOBEKT XOpOIIO BUACH HA MAJIOM YBEJIIMYEHUHU, OJTHAKO MPHU TOIMBITKE €T0 PACCMOTPETh
py yBeIUYeHUN 00bekTHBa x40, B ToJIe 3peHus OO0BEKT HE MPOCMATPUBACTCS, BUIHO
TeMHoe TsiTHO. Heo6XoumMo ornpeAesiuTh, ¢ 4e€M 3TO MOKET OBITh CBSI3aHO?

Omeem: [lpuuun moowcem 6vimb HecKOAbKO. 1 — 018 UCC1e008anus UCNONb308AHA
NJIOCKAs CMOPOHA 3epKald, 4 KOMHAma HeOOCMAmOYHO SPKO 0C8eujeHd, NO3MOM)
00beKm npu 60IbUIOM YE8eTUdeHUU HeOOCMAMOUYHO 0C8eUleH U He BUOEH 8 NoJjle 3peHus; 2
— B03MOJICHO, O0BUdCEHUE DeBoNbeepa ObLI0 HeOOCMAMOYHbIM, He 008edeH 00 WenuKd,
NnO2MOMY 00bEKMUB He HAXOOUMC NPOMU8 00beKma UCCie008anus, 3 — NOCMOMpPems
KaK nomewjeH Ha npeoMemHulil CMOJUK Npenapam, 603MONCHO, OH NOMeujeH NOKPOBHbIM
CMEKIOM BHU3.

3. MUccnenyemblii mpemapar oOKaszaJics TMOBPEXKICH: pa3OMTO MPEIMETHOE H
MOKpOBHOE cTeki1a. OOBSCHUTE, KaK 3TO MOTJIO MPOU30UTH?

Omeem: [lpuuuna - HenpasunvHoe obpawjenue ¢ MaAKPOMEMPUIECKUM GUHMOM.
O onyckaem obwvekmus Kk npenapamy. llpu pabome ¢ HumM HeoOX00UMO cMompemy He 8
OKYIAp, a COOKY, KOHMPOIUPYsL paccmosnue om obvbeKmuea K npenapamy, Komopoe
cocmagnsem 6 cpeoHem 0,5¢cm.

4. Obmee yBeIMYeHNE MUKPOCKOTIA COCTABIISIET IPH paboTe B OJHOM ciydae - 280,
a B ipyrom - 900. O0bsicHUTE, KaKKe UCTIOIb30BaHbl 0OBEKTUBHI U OKYJISIPHI B IEPBOM U
BO BTOPOM CIIy4asix ¥, Kakue 0ObEeKThl OHH MO3BOJISTIOT U3y4aTh?

Omeem: B nepsom cnyuae ucnonvzyemcs okyasap x7, a obvekmug x40, npu 0anHom
VBeNUUeHUU MONHCHO PACCMOMpems KpYNnHule MUKpooOvekmul ( H-p, KIemKU KO*CUlYbl

JIYKA, KIemKU KpOoBU JNA2YUWIKU, NepeKpecm 60.10C), 60 6MOPOM Cyuae UCNOJb3Yemcs
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oxynap x10, a obvekmug x90, npu OaHHOM YBeIUYEHUU MONCHO PACCMOMPEMb CaAMble
MenKue MUKPOOOBLeKmbl, UCNONb3YS NPU IMOM UMMEPCUOHHOE MACNO (0p2aHouobl
K1emoK, KOJOHUU OaKxmeputi, MejKue KiemKu npocmeuux, Kiemxku Kpogu 4elio8eKka).

5. Kak Hajio pacnoiokuTh Mpenapar, 4yToObl YBUACTh OOBEKT B HYXHOM BHJE?

Omeem: Ilpenapam Heob6X00UMO pACNONONCUMb  HA NPEOMEmHbIL CMOJIUK
NOKDOBHBIM CMEKIIOM 88epX, 00beKm 00JICeH pACnolazamscs 6 yeHmpe OmeepCmus.
NpeoMemHo20 CMOAUKA, C Y4emom mo20, 4mo u300padxceHue 8 MUKpOCKONe NoJydyaem
obpamuoe.

6. Ilpu psae BpPOXKICHHBIX JTHU30COMHBIX «OOJIE3HSX HAKOIUICHUS» B KIETKaX
HAKaIlJIMBACTCsl 3HAYUTEIBHOE KOJMYECTBO BAKyOJeH, COJEp)KalluX HepacUIeTICHHBIC
BemectBa. Hampumep, npu OosiesHu [lommne mpoucxoauT HAKOIJICHHWE TJIMKOT€HAa B
mu3zocomax. OOBSICHUTE ¢ YEM CBSI3aHO JIAHHOE SIBJIEHUE, UCXO0d U3 (DYHKIMOHAIBHOMN
POJI JAHHOTO OPTaHOU/A KIIETOK.

Omeem. Jluzocomvl 6 Klemke yuacmeyiom 6 Hpoyeccax GHYMPUKIeMOUHO20
nepesapusanus, oHu cooepacam oxkono 40 suoporumuueckux ghepmenmos: npomeasol,
HYKeaswvl, 21uKo3uoasvl, gocpopunasvl u op. B oannom ciyuae 6 nabope epmenmos
omcymcmeyem pepmenm KUciou a-eiuko3uoassl, yuacmeyowui 6 GyHKYUOHUPOBAHUU
JIUZOCOM.

7. Ilpm maTomorHMyeckux IMporeccax OOBIYHO B  KJIETKAaX 3HAYUTEIBHO
YBEJIMYUBACTCSI KOJMYECTBO JIM30COM. Ha OCHOBaHMHM 3TOTO BO3HMKIIO MPEACTABICHUE,
YTO JM30COMBI MOTYT UTpaTh aKTUBHYIO POJb Mpu rudenu kieTok. OIHAKO HU3BECTHO,
YTO TpU pas3pbiB€ MEMOpPaHbl JM30COM, BBIXOJSIIME THUIPOJA3bl TEPSIIOT CBOIO
aKTUBHOCTb, TaK Kak B LHTOIUIa3Me cliadomienounas cpeaa. OOBsCHUTE, KaKyl pOJb
UTPAIOT JIM30COMBI B JAHHOM Clly4ae, HCXOAsS W3 (YHKIUOHAIBLHOW POJM HTOrO
OpraHoujia B KJIETKE.

Omeem: QOuou u3 @QYHKYyuil 1U30COM SGIAeMCcs asmoaus uiu aymogacus. B
Hacmosujee 8pemMs CKIOHHbl CYUMAMb, YMO HNpoyecc aymogazoyumosa Ccea3aH C
OmMOOPOM U YHUYMONCEHUEM USMEHEHHbIX, «CIOMAHHBIXY KIEeMOYHbIX KOMNOHEHmMOos. B
OaHHOM Clyyae JU30COMbL BbINOJHAIOM POlb  BHYMPUKIEMOYHBIX YUCTIULLUUKOS,

KOHMPOAUPYIOWUX oepexmuvlie cmpykmypvl. B Konkpemuom ciyuae HakonjieHue
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JIUZ0COM U C8A3AHO C BbINOJHEHUEM ¢hepMmenmamu dmotl QyHKyuu - asmoau3 nocuduUx
KIemoK.

8. OOBsicHUTE KaKue MOCIEACTBUS MOTYT 0KMJIaTh )KUBOTHYIO KIIETKY, Y KOTOPOH
B KJIETOYHOM LIEHTPE OTCYTCTBYIOT OJJHA LIEHTPUOJb U JIyuucTas chepa (actpochepa).

Llenmpocombl 0b653amenvHbl 015 KIEMOK HCUBOMHBIX, OHU NPUHUMAIOM YYacmue 8
popmuposanuu 6epemena OeneHus u pacnoiaearmcs Ha NOaCaAx, 8 HeOerAUUXCS]
KIemKax onpeoensaiom noiapHocms kiemox. Ilpu omcymemeuu oannoz2o opeanouoa
makas Kiemka He cnocoona K npoaugepayuu.

9. OObIYHO, ecnu KJIETOYHAs MATOJIOTHs CBsI3aHA C OTCYTCTBHEM B KJIETKaX MEYCHH
U TOYEK IEepOKCHCOM, TO OPTaHU3M C TaKUM 3a00JieBaHHMEM HexH3HecrnocoOeH. JlaiiTe
OoOBsICHEHHE 3TOMY (akTy, UCXOAd M3 (YHKIIMOHAIBHONW pOJM 3TOrO0 OpraHouja B
KJIETKE.

Omeem: Muxpomenvya uiu nepoKCUCOMbl UPAIOM BANHCHYIO POIb 8 Memadoausme
nepexucl 6000pooa, KOMOPAs AGNAEMCs CUNbHEUUUM 6HYMPUKIEMOYHbIM A00M U
paspyuiaem Kiemounvie memopanvl. B nepokcucomax neuenu gpepmenm xamanasa
cocmagnsiem 00 40% ecex 6enkos u evinoansem 3awumuyro Qyukyuro. Beposammno,
omcymcmeue OaHHbIX hepMeHmos, npueooum K HeoOpamumMvlM USMEHEHUSAM HA YPOGHE
GYyHKYUOHUPOBAHUS KIeMOK, MKAHel U OP2AHO8.

10. OOBsicHUTE, TOYEMY Y 3UMHHX CISIIIMX CYPKOB M 3UMYIOUIUX JIETYYUX MbILIEH
YHCII0O MUTOXOHAPUH B KJIETKaX CEPJICYHON MBIIIIIBI PE3KO CHIKEHO.

Omeem: Konuuecmeo MumoxoHOpuu 6 KIemkax cepOeyHOUu Mbluybl 3A6UCUM OM
GyHKYUuOHANBHOU HASPY3KU HA cepoye U pacxo0d SHepuU, KOmopdas 8blpabamuvléaemcs
U Hakanaueaemcsi 8 mMakpospeuueckux ceasiax ATD 6 «dInepeemuueckux CmaHyusx»
KAemoK, KOMOPbIMU AGNAIOMCA  MUMOXOHOpUU. B nepuoo cnauxu 6 opeanuzme
HCUBOMHBIX NPOYECCbl MEMADONUMA 3AMEODIeHHbL U HASPY3KA HA cepoye MUHUMATbHASL.

11. M3BecTHO, YTO Y MO3BOHOYHBIX *XMBOTHBIX KPOBb KpacHas, a y HEKOTOPBIX
0€CI03BOHOYHBIX (TOJOBOHOTHX MOJUIIOCKOB) roiry0as. OOBICHUTE C NPUCYTCTBUEM,
KaKUX MUKPODJIEMEHTOB CBSI3aH OIMPEICICHHBIN IIBET KPOBU Y ATUX KHUBOTHBIX?

Omeem: Kpogb smux dcugomuuIx 201y0as m.K. 8 ee cocmag 6xo0um 2eMOYUaHuH,

cooepoicawuti meods (Cu).
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12. 3epna mnmieHWIbI W CEMEHA TMOJACOJHEYHMKAa OOratbl OpPraHUYEeCKUMU
BeniecTBamMu. OOBSICHUTE, MOYEMY KauyeCTBO MYKH CBSI3aHO C COAEP>KaHUEM KIICHKOBUHBI
B HEH, KaKH€ OpPraHMYECKHE BEIIECTBA HAXOIATCS B KIEMKOBUHE MNIIEHUYHOW MYKH.
Kakune oprannyeckue BEeECTBAa HAXOIATCS B CEMEHaX MOACOTHEYHUKA?

Omeem. Kneiikosuna — 3mo ma 4acmov MyKu, 8 KOMOPOU COO0epIHCUMCs OeKO8blil
KOMNOHenm, 061a200apsi KOMOpoM)y KA4yecmeo MYKU yeHumcs evlule. B cemenax
NOOCONHEeYHUKA HAapA0y ¢ Oerkamu u Yyeneeooamu 6 3HAYUMETbHOM KOJIUYEeCmee
HAaxXo00siIMcs pacmumesibHble HCUPDI.

13. BockoBunaHble JIUMO(YCIMHO3bI HEHPOHOB MOTYT MPOSIBIATHCS B Pa3HOM
BO3pacTe (JIETCKOM, IOHOIIECKOM M 3pEJIOM), OTHOCSTCS K MCTHHHBIM OOJIE3HSIM
HAKOIUJICHUSI, CBSI3aHHBIM C HapylieHneM (PYHKIUH OpraHou10B MEMOPAHHOTO CTPOCHUS,
colepKalmx OoJIbIIOE KOJIMYECTBO THAPOJIUTHYECKUX (QepMeHTOB. CUMITOMaTHKa
BKJIIOYACT TPU3HAKU TOPAKEHUS IEHTPAIbHOW HEPBHOM CHUCTEMBbI C aTpodueit
TOJIOBHOTO MO3ra, MPUCOEIUHSIOTCS CYJIOPOKHbIE MPUIAIKU. J(MarHo3 cTaBUTCS MpHU
ANIEKTPOHHOM MHKPOCKONHMHM - B 3TUX OPraHougax KJIETOK OYEHb MHOTHX TKaHEH
OOHapy>KUBAIOTCS MAaTOJOrH4YecKkue BKIIOYeHUS. OOBSICHUTE, B KaKOM OpraHouje B
KJIETKaxX HapyleHa QyHKIHs?

Omeem: y nrodetl ¢ OAHHOU namoJiocueli HapyuleHa QYHKYUus 1U30CoOM, 803MONCHO,
Kakue-mo ¢hepmenmovl OmCcymcmeyom uiu He BKIIUAIOMCs, NOIMOMY 8 JU30COMAaX
O0OHAPYHCUBAIOMCSI HEOOPACUeNIeHHble CIPYKMYPbl.

14. Y OoibHOrO BBISIBJICHA pelkas OOJIe3HH HAKOIUICHHS TJIMKOMPOTEHHOB,
CBSA3aHHAs C HEJIOCTATOYHOCTBIO TUAPOJIa3, PaCIICIIISIIONIMX MOJIUCAaXapUIHbIE CBSA3H ITH
AHOMAJIMM XapaKTEPU3YIOTCS HEBPOJOTMUYECKUMHU HApPYLWIEHUSMH U Pa3HOOOpa3HbIMU
COMATUYECKUMHU MpOsBICHUSIMU. DPYKO3HMI03 U MAHHO3WJ03 Yalle BCErO MPUBOMST K
CMEpPTH B JIETCKOM BO3pacTe, TOTJa Kak acHapTUJTIIIOKO3aMUHYPHS MPOSBISETCS Kak
00JIe3Hh HAKOIUJICHUS C TMO3JHUM HAYaJiOM, BBIPAXKEHHOW MCUXHYECKOW OTCTaJOCThIO U
00J1€€ MPOJOIIKUTEIEHBIM TEUEHUEM.

OObsicHUTE, B KAKOM OpPraHOMW/IE B KJIETKaxX HapylIeHa QyHKIus?
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Omeem: y mooeli ¢ OaHHOU namoaocuell Hapyuena @YHKYus JauU30CoM,
OmCcymcmeyom ¢hepmenmol, pacujenyisiiowue 2AUKONpoOmeunsvl, HOIMOMY 8 JIU30COMAX
O0OHAPYHCUBAIOMCSL HEOOPACUeNIeHHble CIPYKMYPb.

15. BeoisiBneHO HacleJACTBEHHOE 3abosieBaHME, CBsi3aHHOE C JedeKTaMu B

(GYHKIIMOHUPOBAHUST OPraHOWAA KJIETKUA MPHUBOJAIICE K HAPYIICHUSM SHEPTETUUECKHUX
GyHKIIMI B KIETKaX - HApPYIICHWIO TKAHEBOTO [IbIXaHWS, CHUHTE3a CHEIH(PUISCKUX
oenkoB. JlanHoe 3aboieBaHHE IepenaeTcss TOJIbKO MO MATEPUHCKOW JIMHUU K JETSIM
oOeux 1osioB. OOBSCHUTE, B KaKOM OpPraHOMJE TMPOU30NUIM u3MeHeHus. OTBer
o0ocHyHTE.

Omeem. npouzowen Oegexm mumoxonopuarvhou JIHK, uoem Henpaguivhoe
cuumvl8anue UHGopmayuu, Hapyuaemcs cunmes cneyupuueckux 6eiKos, npossisiomcs

oehexmul 6 pazuuHbIX 36eHbAX yukia Kpebca, 6 OblxamenbHOU yenu, Ymo npueeno K

PaA3suUmuio peoKo20 MUmMoXoHOPUaiIbHO20 3a001e8aHUsL.

16. Snpo sHUEKIETKH W S[IpO CIEPMATO30UJa HMMEET pPaBHOE KOJIMYECTBO
XPOMOCOM, HO y SHUIEKJIETKH O0BEM ITUTOIUIA3Mbl U KOJMYECTBO I[UTOIIA3MaTHYECKUX
OpraHoMJIOB OOJIbIIIE, YeM y criepMaro3oua. OMMHAKOBO JIM COIEPKAHUE B ITUX KJIETKaX
JIHK?

Omeem: 'V satiyexnemxu cooepocanue JIHK 6onvwe, 3a cuém Hanudus

mumoxonopuanvhwlii JJHK.

4.2 Bonpockl K 3a4eTy 10 JUCHUNIHHE

1. O0bekT uzyuyeHus Ouonoruu. IIpu3Haku >KMBBIX OpraHu3smMoB. MHorooOpa3zue
KUBBIX OPTaHU3MOB.

2. YpoBHEBas OpraHu3aliys >KHBOUW MPUPOJIbI ¥ SBOJIOLIUS.

3. MeToas! mo3HaHUS )KUBOW TTpUpoibl. OOIIHME 3aKOHOMEPHOCTH OHMOJIOTHH.

4. Tlpenmet uzydeHus: 000061aroIiero Kypca «bruonorusy, ey u 3aa4u Kypcea.

5. Pony Ouonormu B (QOpMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KApTUHBI MUPA U B IPAKTUYECKON JAEATEIBHOCTHU JIHOJEH.

6. CoOmroieHre mpaBuIl MOBEICHUS B UEJIOBEKA, X MPUYUHBI ¥ MPOPUITAKTHKA.
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7. 3aKOHOMEPHOCTH M3MEHYMBOCTU. HacnencTBeHHas WM T€HOTUIIAYECKAs
M3MEHYMBOCTh. Moau(pUKaIMOHHAS N3MEHYHBOCTb.

8. 'enetuka — Teoperrueckas OcHOBa cenekiuu. OJI0MallHUBAHUE KUBOTHBIX U
BBIPAIIUBAHUE KYJIbTYPHBIX PACTCHUH.

9. YVuenne H.M. BaBuioBa o0 1eHTpax MHOTOOOpasusi M MPOUCXOKICHUS
KYJIbTYPHBIX PACTCHHU.

10.  OcHOBHBIC METOJIBI CETEKIMH: THOPUAN3AIUS U UCKYCCTBEHHBIN 0TOOD.

11.  OcHOBHBIE JOCTHUEHUS COBPEMEHHOM CEJNEeKIMU KYJIbTYPHBIX PACTCHHUI,
JIOMAITHUX KUBOTHBIX 1 MUKPOOPTaHU3MOB.

12.  buorexHoJOTHS, €€ JOCTIKCHUS U MEPCIIEKTUBBI PA3BUTHSI.

13.  Hcropus pa3BuTHs IBOIIOIMOHHBIX Hael. 3Hauenue padot K. Jlunnes, XK.b.
Jlamapka B pa3BUTHH BOJIOLUOHHBIX UJEH B OMOJIOTUH.

14.  Opomonnonnoe yuenue Y. JlapBuna. EcrtectBennniii oT160p. Poub
ABOJIIOIIMOHHOTO YYeHUs B OPMHUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHbI
MHUpa.

15. Konuenuus Buaa, ero kpurepuu. [lonynsauus — cTpyKTypHasi €IMHULIA BUAA
Y DBOJIIOLINH.

16.  JIBmxymue cuibl 3BOMIOIMK. CHHTETHYECKAsI TEOPHS IBOJTFOIIHH.

17.  Muxkpoasomornus. CoBpeMeHHbIe npeacTaBieHus o Bugooopazopanuu (C.C.
UYersepukon, U.W. lImanbrayzen). MakposBoItoLHs.

18.  JlokazarenbcTBa HBOMIONUU. [[pHUrHBI BEIMUPAHUS BUIOB.

19. OcHoBHBIC HampaBleHUS HBOJIOIMOHHOTO TIporecca. buogornyeckuii
nporpecc U OMOJIOrMYECKHUI perpecc.

20. T'mnoTte3sl MPOUCXOKIACHUS KU3HU.

21. Kparkas wcTopusi pa3BUTHS OPTaHUYECKOTO MHUpaA. YCIOKXHEHUE >KUBBIX
OpraHu3MOB Ha 3eMJi€ B MPOLECCE IBOJIOLNU.

22. CoBpeMeHHBIC THUIIOTE3bl O MPOUCXOXKICHUM deloBeka. JlokazaTenbcTBa
POJICTBA YEJIOBEKA C MIICKOMTUTAIOIIMMU KUBOTHBIMH.

23.  DBousorus yenoBeka. EqUHCTBO MPOUCXOKIEHUS YEIIOBEUECKHUX Pac.

24.  Dxonorusi. JKoJornyeckue (PaKTopel, UX 3HAYEHUE B KU3HU OPTaHU3MOB.
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25. Dkojnoruyeckue cucrteMbl. BujgoBas © NpPOCTpaHCTBEHHAs CTPYKTypa
SKOCHUCTEM.

26. [lumeBble CBSI3M, KPYroBOPOT BEIIECTB U NPEBpAIlEHUE DHEPrUU B
AKOCHCTEMAX.

27. MexXBHUIOBbIE B3aUMOOTHOIICHUSI B AKOCHUCTEME: KOHKYPEHIIHS, CUMOHMO3,
XUIITHUYECTBO, TAPA3UTU3M.

28. HckyccTBeHHBIE COOOIIECTBA — arPOIKOCUCTEMBI U YPOOIKOCUCTEMBI.

29. buochepa. VYuenue B.M. Bepnaackoro o Ouocdepe. Ponb KuBbIX
opraHu3MoB B Onocgepe. buomacca.

30. KpyroBopoT BakHEWUITUX OMOTEHHBIX JJICMEHTOB (Ha MpUMEpPE yTIepoa,
a3zoTa u Jip.) B Ouocdepe.

31. Usmenenuss B Oumochepe. IlocnmencTtBus [eATENHHOCTH 4YEJIOBEKa B
OKPY’KaroIIEH Cpeie.

32. Bo3zaeiicTBHE MPOU3BOJICTBEHHOMN JEATEILHOCTH B 00JaCTH CBOEH OyayIieit

npodeccur Ha OKPYKAIOIIYI0 CPEeay
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