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[TosicHuTenbHAS 3amKCKa.

[Ipemaraemast paboyas mporpamMma peaiau3yeTcs IPH UCIO0Ib30BAHUU YICOHUKOB
«buonorus. 10 xmace» u «buomnorus. 11 kmace» mox penakuuet npodeccopa B. B. [1aceunuka.
[Tporpamma cocTaBiieHa B COOTBETCTBUHU C TPeOOBAaHUAMH K PE3yJIbTaTaM CPEJHEro 00mIero
o0Opa3oBaHus, yTBEpKIeHHBIMU DeiepaibHBIM IOCYJapCTBEHHBIM 00pa30BaTeIbHbBIM
CTaHJApTOM CPEAHEro OOIIEro 00pa3oBaHMS.

[IporpamMma paspaboraHa ¢ y4ETOM aKTyallbHBIX 33[a4 00y4eHHsI, BOCHIUTAHUS U
pa3Butus odydatomuxcs. [I[porpamMMa yuauThIBaeT yCIOBUS, HEOOXOAUMBIE JIJIST Pa3BUTHUS
JUYHOCTHBIX U MO3HABATEJIbHBIX KAUYECTB O0yYaIOLIUXCS.

[TporpamMmMa BKIIIO4aeT 00s3aTEIBHYIO YaCTh Y4eOHOT0 Kypca, u3iaoxeHHyo B «lIpumepHnoii
OCHOBHOI1 00pa3oBaTeIbHON MporpaMMe o OMOJOTHHU Ha YPOBHE CPETHETO OOIIEeTo
oOpa3zoBaHus» U paccuntana Ha 70 yacoB. B mporpamme coepXuTcs IpUMEpPHBINA NepeYeHb
71a00paTOPHBIX U MPAKTHYECKUX paboT, HE BCE U3 KOTOPHIX 00A3aTEeNbHBI JUIS BHIIIOTHEHUS.
Y4autens MOKET BBIOPATh U3 HUX T€, JJIs IPOBEICHUS KOTOPBIX €CTh COOTBETCTBYIOIIUE YCIOBHS
B IIKOJIE.

OcBoeHnue mporpamMmsbl 1o OMOJIOTHH 00ECIIEYMBACT OBJIAICHHE OCHOBAMHU Y4€OHO-
HCCJIEIOBATEIbCKOM 1eATeNbHOCTH, HAYYHBIMH METOJAAMHU PEIICHUS Pa3IMUYHBIX TEOPETHUECKUX
U TIPAaKTHYECKUX 3a/1a4.

N3yuenne 6uonoruu Ha 6a30BOM YpOBHE OPUEHTHUPOBAHO Ha oOecreyeHue
0011e00pa3oBaTeaIbHON U OOIIEKYIbTYPHOU MTOATOTOBKU BBIITYCKHUKOB.

Ha 6a3oBoM ypoBHe nzyuenue npeamera «buonorusy», B yactu GopMupoBaHus y 00ydaromuxcs
HAYYHOTO MHUPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX METOJI0B, OCBOCHHS MIPAKTUIECKOTO
MPUMEHEHHUS HAyYHBIX 3HAHUIN, OCHOBAHO Ha MEKIIPEAMETHBIX CBA3SIX C MpeaMeTaMu 00IacTei
€CTECTBCHHBIX, MATEMATHYCCKUX M TYMAHUTAPHBIX HAYK.

Pabouas nporpamma 1o 6MOJI0THH BKIIOYAET CIEAYIOIINUE Pa3AeIbl:

1. [TosicHuTENBHAS 3aITUCKA.

2. O61mas xapakTepucTHKa y4eOHOTO MpeMeTa ¢ OnpeesieHueM Ieiel U 3a7a4 ero H3y4eHusl.
3. Mecto Kypca OMO0JIOTHHU B y4eOHOM ILJIaHE.

4. Pe3ynbpTaThl OCBOEHUS Kypca OMOIOTHH — JTUYHOCTHBIE, PEAMETHBIE U METarpeIMETHBIE.
5. ConeprkaHue Kypca OMOJIOTHH.

6. [Imanupyemsble pe3ynbTaThl U3y4eHHS Kypca OUOIOTHH.

7. KasleHtapHO-TeMaTHYECKOE IIJIaHUPOBAHUE.

O01mas xapakTepucTHKa y4eOHOro npeaMera.

B cucreme ecrecTBeHHO-HAy4HOTO 00pa30BaHMs OMOIOTHS KaK Y4eOHBIN mpeamer
3aHUMAET BaKHOE MECTO B (JOPMUPOBAHUU: HAYIHOU KapTUHBI MUPA; (QYHKIIMOHAILHON
TPaMOTHOCTH, HEOOXOAUMOM JIJIsl TOBCETHEBHOM KU3HU; HABBIKOB 3JJ0POBOTO U OE30MaCHOTO
JUISI YeJIOBEKA U OKpY:Karollel cpesibl 00pa3a »KU3HU; SKOJIOTMYECKOT0 CO3HAHUS; IEHHOCTHOTO
OTHONICHHUS K KUBOH MPUPOJE U YEIIOBEKY; COOCTBEHHON MO3UIIMH 110 OTHOIIEHUIO K
OuosIornueckoi MHPoOpMaIuu, MOTyJaeMO U3 Pa3HbIX UCTOYHUKOB. M3yueHue 6uonoruu
co3aaeT ycnoBus a7 GOPMUPOBAHUS Y 00YHAIOIINXCS UHTEIIEKTYalbHBIX,

TPaKIaHCKUX, KOMMYHUKAITMOHHBIX U MH(OPMAIIMOHHBIX KOMIIETEHITUH.

N3yuenue kypca «buosiorusi» B crapuieii IKoJie HalpaBJIe€HHO Ha pelleHue
CIIEIYIOIUX 3aJay:
1) bopMupoBaHHe CUCTEMBI OMOTOTHYECKHUX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHO-HAYIHON
KapTHUHBI MUPA;
2) pa3BUTHE TNYHOCTU O0YUYAIONINXCS, UX UHTEIIEKTYalIbHOE U HPAaBCTBEHHOE
COBEPIIICHCTBOBaHUE, (POPMHUPOBAHNE Y HIX TYMAHUCTUYECKUX OTHOIICHUH U YKOJIOTHYECKU
1[€JIeCO00Pa3HOTO MOBEACHHS B OBITY U TPYJOBOU JACSITENLHOCTH;



3) BBIpaOOTKY MOHMMAaHUS OOIIECTBEHHOM MOTPEOHOCTH B Pa3BUTUU OMOJIOTHH, a TAKKE
(dhopMHUpOBaHKUE OTHOIICHHS K OMOJIOTUH KaK BO3MOYKHOM 00J1aCTH Oy yIIeH MpakTHIeCKOM
JESTEIIbHOCTH.

eau 6uonoruyeckoro oOpazoBaHus B CTapIIei mKoe GOPMYIHPYIOTCS Ha HECKOIbKUX
YPOBHSX: TJI00ATBHOM, METANIPEIMETHOM, JTJUYHOCTHOM U IIPEIMETHOM, Ha YPOBHE TPEOOBAHMIA
K pe3yJibTaTaM OCBOCHHSI COACPKAHUS MPEIMETHBIX IPOTPAMM.

I'mobanpHBIC 1IEMH OMOIOTHYECKOT0 00pa30BaHUS SIBISIFOTCS OOIIMMH TSI OCHOBHON U
CTapuIel IKOJIbI ¥ OMPEESIOTCS COLUATbHBIMU TPEOOBAHUSIMH, B TOM YHCIIE H3MEHEHUEM
COILIMATILHOM CUTYaIlUU Pa3BUTUS — POCTOM WH(GOPMAIMOHHBIX MEPETPY30K, N3MEHEHUEM
XapakTepa M Crioco00B OOIICHUS U COIMATBHBIX B3aUMOJICHCTBHM (00BEMBI U CIIOCOOBI
MOJTy4eHUs1 THPOPMAITUU TIOPOKIAIOT PsZT OCOOCHHOCTEH Pa3BUTHUSI COBPEMEHHBIX MOJPOCTKOB).
Haubonee npoayKTUBHBIMHU ISl PEIICHUS 3a/1a4 PA3BUTUS [TOJAPOCTKA SIBIISIFOTCS
COLIMOMOpATbHASI U UHTEIJICKTyaIbHasi B3POCIOCTb.

[Tomumo 3TOrO, rI00ANBHBIE 1ENH (HOPMYIUPYIOTCSA C YUETOM PACCMOTPEHHUS
OMOJIOTrMYecKOro 00pa3oBaHMs KaK KOMIIOHEHTa CUCTEMBI 00pa30BaHUS B LIEJIOM, TO3TOMY OHH
ABIIAIOTCS HanboJee OOIKUMHU U COLMATbHO 3HAYMMBIMHU.
C yué€ToM BBIIICHA3BAaHHBIX TTOIX00B INI00ATBLHBIMU HESIMA OUOJIOTHIECKOTO
00pa3oBaHUs SBISIOTCS:
— conua u3anus o0yJarmuxcs Kak BXOKJICHHE B MUDP KYJIbTYPhI U COIIMATILHBIX OTHOIIICHUH,
oOecrneunBaroliee BKIIOUEHUE YUAIIUXCs B TY HIIM UHYIO TPYIITY JTUO0 OOUTHOCTh — HOCHUTEIIS
€€ HOpM, IEHHOCTEM, OpUEHTAM, OCBAMBAEMBIX B MPOLIECCE 3HAKOMCTBA C MUPOM KUBOU
PUPOJIBI;
— npuodIIeHne K TO3HABATEIILHOM KYJIbTYpPe KaK CHCTEME ITO3HABATEIHHBIX (HAYYIHBIX )
[IEHHOCTEH, HAKOIIJICHHBIX 00IIeCTBOM B cpepe OUOIOrHuecKoil HayKH.
[Tomumo 3TOTO, OHOIOTHYECKOE 00Opa30BaHKE HA CTAPIICH CTYIICHU MTPU3BAHO O0ECIICUUTH:
— OPHEHTAIUIO B CHCTEME dTUYECKUX HOPM U LIEHHOCTEH OTHOCUTENILHO METO/IOB,
Pe3yJIbTaTOB U TOCTUKEHUI COBPEMEHHON OMOJIOTMYECKON HayKH;
— pa3BUTHE [TO3HABATEIIbHBIX KAUECTB JINYHOCTH, B TOM YHCIIE TIO3HABATEIbHBIX HHTEPECOB K
W3YYCHUIO O0INX OMOJIOTHYECKUX 3aKOHOMEPHOCTEH M caMOMy IIPOIECCY HAyYHOTO ITO3HAHHS,
— OBJIajleHHe YIeOHO-TT03HABATEIHbHBIMU U IICHHOCTHO-CMBICTIOBBIMU KOMIIETEHTHOCTSIMH JIJIS
(hopMUPOBAHHUS TTO3HABATEIIFHON ¥ HPAaBCTBEHHOW KYJIbTYPBI, HAYYHOT'O MUPOBO33PEHHUS, a
TaK)Ke METOJ0JIOTUEN OMOIIOTUYECKOTO IKCIIEPUMEHTA U 3JIEMEHTapHBIMU METOJaMHU
OMOJIOTUYECKHX UCCIICIOBAHMIA,
— (hopMuUpoOBaHHUE YKOJIOTMUYECKOTO CO3HAHUS, IEHHOCTHOTO OTHOIIECHUS K dKUBOU MPUPOJE U
YeIIOBEKY.
MecTto Kypca 0H0JI0THH B Y4eOHOM ILIaHe
KonmuecTBo yacoB, 0OTBOJUMOE Ha N3ydeHHE OMOJIOTHH B CTAPIIEH IIKOJIE, 3aBUCUT OT
yueOHOro IMJIaHa yTBEP>KIESHHOT0 00pa3oBaTeNbHOM oprann3anueid. Jlannas pabodas mporpaMmMa
paccurTaHa Ha IpoBe/ieHre | Yaca KIIACCHBIX 3aHATUN B HEJIEIIO TIPHU U3YYCHHUH TTPeIMETa B
tedeHue aByx JieT (10 u 11 knaccer). OO1iee uncino ydeOHbIX 4acoB 3a 2 roAa o0ydeHHs
coctassieT 70 4, u3 Hux 35 4 (1 u B Hepemo) B 10 xmacce, 35 4 (1 4 B Heneno) B 11 kiacce.
Kypcy Ouonoruu Ha cTyneHu cpeHero oomero o0pa3oBaHus MPeIIecTBYET Kype
OMOJIOTHH, BKITIOYAIOIINN AJIEeMEHTapHBIE CBEJICHUS 00 OCHOBHBIX OMOJOTHYECKUX 00BEKTaX.
Copepxanue Kypca OMOIOTUY B OCHOBHOM IIKOJIE, CITYKUT OCHOBOM JJIsI U3YUEHHUs OOLTIX
OMOJIOTHYECKUX 3aKOHOMEPHOCTEH, TEOPHiA, 3aKOHOB, TUTIOTE3 B CTAPIIIEH IIKOJIE, T/Ie 0C000e
3HaueHUE MPUOOPETAIOT MUPOBO33PEHUECKHE, TECOPETHUECKUE TTOHSITHSL.

Takum 006pa3om, coaepkanue Kypca OMOJIOTHH B CTapIiei MIKosie, 60Jiee moaHo
packpbIBaeT o0MIHe OMOIOTHYECKIE 3aKOHOMEPHOCTH, MPOSIBISIFOIIMECS Ha Pa3HBIX YPOBHSIX
OpTaHHU3AIH KUBOH TPUPOJIBL.

Pe3yabTaThl 0CBOEHHS Kypca OMOJIOTHH.



JlesarenbHOCTh 00pa30BaTENLHOTO YUPEXKIEHHUs 0011ero oopa3oBanus B 00y4eHUN
Ouosiornu B cpeaHei (TIoJIHOM) IMIKoJIe JOJKHA OBITh HAIllpaBjieHa Ha JOCTHKEHUE
00y4aromuMUCs CIASYIOIUX JJUYHOCTHBIX Pe3yJIbTaTOB!

1) peanu3anuu 3TUYECKUX YCTAHOBOK MO OTHOLICHHUIO K OMOJIOTUYECKUM OTKPBITUSM,
UCCIICIOBAaHUSAM U MX pe3yJbTaTaMm;

2) mpu3HaHUs BBICOKOM LIEGHHOCTH U3HU BO BCEX €€ MPOSBIICHUSX, 3I0POBbS CBOETO U IPYTUX
JIOJIEH, peain3aluy yCTaHOBOK 3/J0pOBOr0 00pa3a )KU3HHU;

3) chopMUPOBAHHOCTH MMO3HABATEIBHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJy4Ye€HHE HOBOTO
3HAHUS B 00JIACTH OMOJIOTHUHU B CBSI3M ¢ OyayIieil mpodhecCUOHATBHON JeSTeIbHOCTHIO HITH
OBITOBBIMU ITPOOJIEMaMH, CBSI3aHHBIMH C COXPaHEHHEM COOCTBEHHOTO 37I0POBbS U
HKOJIOTHYECKO Oe30MaCHOCTH.

MeTtanpeaMeTHbIMH Pe3yJIbTATAMM OCBOCHUS BBITYCKHUKAMU CTapIIei MIKOJIbI
0a30BOro Kypca OMOJIOTHU SIBIISIOTCS:

1) oBilazieHNe COCTABIIAIOIIUMHU UCCIIEIOBATENLCKON U MPOSKTHON e TeIbHOCTH, BKIIIOUast
YMEHUS BUJIETh MPOOJIEMY, CTABUTh BOTIPOCHI, BBIIBUTATh TUIIOTE3bI, JaBaTh ONPEICICHUS
MOHSITUSIM, KIACCU(PUIIUPOBATh, HAOIIOAATh, TPOBOAUTH SKCIIEPUMEHTHI, J1€1aTh BHIBOJBI U
3aKIIIOYCHHS, CTPYKTYPUPOBATh MaTeprall, OObSICHATH, I0OKa3bIBATh, 3AIIUIIATH CBOH HUJICH;

2) ymenus paboTaTh ¢ pa3HbIMHU UCTOYHUKAMU OMOJIOTHYECKON HHPOpMAIUN: HAXOAUTh
OMOJOrNYECKyI0 HH(OPMALIMIO B PAa3JIMUHbIX UCTOYHHUKAX (TEKCTE y4eOHMKA, HAy4YHO-
MOMYJISIPHOM TUTEpaType, OMOIOTMYECKUX CIOBAPSAX U CIIPABOYHHUKAX ), aHATU3UPOBATH U
OLIEHUBATh WH(OPMAIIHIO, TIPE0OPa30BHIBATH HH(POPMALIUIO U3 OJHON (POPMBI B IPYTYIO;

3) cnocoOHOCTH BHIOMPATH 11EJIEBBIE M CMBICIIOBbIE YCTAHOBKH B CBOUX JCUCTBUAX U MOCTYIKAX
110 OTHOIIEHHIO K KUBOW IPUPOE, CBOEMY 3/I0POBBIO H 3J0POBBIO OKPY)KAOIITHX;

4) yMeHHs aJIeKBaTHO MCIOJIb30BaTh PEUYEBBIC CPECTBA TSl AUCKYCCUU U apIyMEHTAIluU CBOeH
MO3HIINY, CPABHUBATH PAa3HbIC TOYKHU 3PEHUS, apTYMEHTUPOBATh CBOIO TOUKY 3PEHUS, OTCTauBaTh
CBOIO TIO3UIIHIO.

IIpeaMeTHBIMU pe3yIbTATAMH OCBOCHUS BBITYCKHUKAMHU CTAapIIEH IIKOJIBI Kypca

Ouosoruu 6a30BOr0 YPOBHS SBISIOTCSA:

B nosnaeamenvnoii (unmennexkmyanvHnoit) cghepe:

1) xapakTepucTuKa cofiepKaHusl OMOJIOTHUYECKUX TEOPHH (KIeTOuHas!, SBOJIIOLIMOHHAS TEOpuUs
Hapsuna); yuenus Bepnaackoro o 6uocdepe; 3akoHOB MeHiens1, 3aKOHOMEPHOCTEH
M3MEHYMBOCTH; BKJIa/1a BBIIAIOIUXCS YUYEHBIX B Pa3BUTHE OMOIOTHYECKOI HAayKH;

2) BBIJIEJICHUE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTHYECKUX OOBEKTOB (KJIETOK: PACTUTEIHHBIX U
KUBOTHBIX, JIOSAZIEPHBIX U SAEPHBIX, TIOJOBBIX U COMaTUYECKUX; OPraHU3MOB: OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX; BUJIOB, DKOCUCTEM, OHOC(hEphI) U MPOIecCOB (0OMEH BEIIECTB, PAa3MHOKEHHE,
JiefieHNe KIETKH, OIJIOJOTBOPEHHE, AEHCTBUE HCKYCCTBEHHOI'O U €CTECTBEHHOTO0 0TOOPOB,
dbopMHupoOBaHKE MPUCTIOCOOTEHHOCTH, 00pa30BaHUE BUIOB, KPYTOBOPOT BEIIECTB U
IpeBpalleHHs] SHEPTUU B SKOCUCTEMaxX U buocdepe);

3) oOBsicHeHHe posu OKMoJIOTUU B (POPMHUPOBAHUM HAYyYHOTO MUPOBO33PEHUS; BKIIaAa
OuoornYeckux Teopuil B GopMupoBaHre COBPEMEHHOM €CTECTBEHHO- HAyYHOI KapTHHBI MUPa;
OTPHIIATEIBHOTO BIMSHHS AJIKOTOJISI, HIKOTHHA, HAPKOTHYECKUX BEIIECTB HAa Pa3BUTHE
4eJI0BEKa; BIMSHUSA MyTareHOB Ha OPTaHU3M YeJI0BEKa, SKOJIOTHYECKUX (PaKTOPOB Ha
OpTraHU3MBbI; IPHYUH BOJIIOIIUH, U3MEHSEMOCTH BHJIOB, HAPYIICHUN Pa3BUTHUS

OpPraHU3MOB, HACJIEICTBEHHBIX 3a00JI€BaHUN, MyTallUui, YCTOHUYMBOCTH U CMEHBI SKOCUCTEM;

4) nmpuBeICHNE I0KA3aTEeNILCTB (apTryMEHTAINsI) €IUNHCTBA )KUBON M HEXXUBOW MPUPOJIBI, POICTBA
KHUBBIX OPTraHU3MOB; B3aUMOCBS3€l OPraHU3MOB U OKpY>KaloIiel cpeibl; HEOOXOMMOCTH
COXpaHEeHUsI MHOT000pa3us BUOB;

5) yMeHHe noab30BaThCsl OMOIOTHYECKOM TEPMUHOIOTHENH U CUMBOJIUKOI;

6) pemreHue AIEMEHTAPHBIX OMOJIOTHYECKUX 3a]1a4; COCTABIICHHUE HIIEMEHTAPHBIX CXeM
CKPEIIMBAHMS U CXEM IEPEHOCA BEIIECTB M SHEPTHU B SKOCUCTEMAX (LIENH MUTaHUSA);

7) onrcanue ocodel BU0B 10 MOPHOIOTHYECKOMY KPUTEPHIO;



8) BBIIBJIIEHUE U3MEHYMBOCTH, TPUCIIOCOOICHUN OPraHU3MOB K cpesie OOMTaHusl, HICTOYHUKOB
MYTareHoOB B OKPY>Karolleil cpesie (KOCBEHHO), aHTPOIOT€HHBIX N3MEHEHHH B IKOCUCTEMAX
cBOCH MECTHOCTH, W3MEHEHNH B DKOCHUCTEMAX Ha OMOJIOTHYECKUX MOACTAX,

9) cpaBHEeHHE OMOJIOTUYECKUX OOBEKTOB (XUMUYECKUI COCTAB TeJl )KMBOM U HEXXUBOH NMPUPOJIBL,
3apOJbIlI YCJIOBCKA U APYTUX MJICKOIIUTAIOIUX, IIPUPOJHBIC SKOCUCTEMBI U aIrPO3KOCUCTCMBI
CBOEH MECTHOCTH), IPOLIECCOB (€CTECTBEHHbII U NCKYCCTBEHHBIH OTOOPBI, IOJIOBOE U OECIooe
pasMHOXKEHHUs1) U (POPMYTHPOBKA BHIBOJIOB HA OCHOBE CPaBHEHUSI.

B yennocmmno-opuenmayuonnoit cghepe:

1) AHAJIN3 U OLICHKA PAa3JIMYHbIX THIIOTE3 CYIIHOCTH KU3HHU, IIPOUCXOKACHUEC YCIIOBCKA U
BO3HUKHOBEHUE JKU3HU, INT00AIBHBIX 3KOJOIMYECKUX IPOOIeM U MyTel UX peleHus,
MOCJIEICTBHI COOCTBEHHOM JIESITEILHOCTH B OKpY KAIOIIeH cpeze; OMomornyeckoit HHpopMarum,
HOJIy4aeMOM U3 pa3HbIX HCTOYHUKOB;

2) OIIEHKA 3TUYECKUX ACMIEKTOB HEKOTOPBIX UCCIICIOBAHUI B 00JIACTH OMOTEXHOIOTHH
(KJIOHMpOBaHUE, UCKYCCTBEHHOE OIUIO0TBOPEHHE, HAIIPABJICHHOE U3MEHEHUE FeHOMA).

B cghepe mpyooeoit deamenvnocmu: oBiajieHue yMEHUSIMU U HABBIKAMH TTOCTAHOBKHU
OMOJIOTMYECKHUX IKCIIEPUMEHTOB U 00BSCHEHUS UX PE3YIIbTATOB.

B cghepe pusuueckoit deamenvrnocmu: 060CHOBaHUE U COONIOIEHIE MEP MTPOPUITAKTUKA
BUPYCHBIX 3200JI€BaHUM, BPEIHBIX IPUBBIUEK (KypEeHUE, YIOTPEOIEHUE aIKOToIsl, HAPKOMAaHHUS);
MIPaBUJI MIOBEAECHUS B OKPYKAIOILIEH Cpelie.

Conep:xanue Kypca 0HOJIOTHH.

Buosiorus kKak KOMILIEKC HAYK O KHBOii Ipupo/e

buonorust kak KOMIJIEKCHast HayKa, METOJIbI HAyYHOTO MTO3HAHUSI, HCTIOJIb3YEMBIE B
ouonorun. Cogpemennvie Hanpasieruss 6 buonozuu. Poib 6nosoruu B GOpMHPOBAHUH
COBPEMEHHOI HAyYHOUW KapTHUHBI MUPA, TPAKTUYECKOE 3HAUCHUE OMOJIOTHYECKUX
3HaHUU. bruonornyeckue cUCTeMbl Kak MpeaIMeT U3y4yeHus: OMOIOTHH.
CTpykTypHbIe U PyHKIHOHAIbHbIE OCHOBBI KU3HHU

MonekynsipHble OCHOBHI kU3HH. Heopranuueckue BeliecTa, ux
3HaueHne. OpraHudeckre BemecTsa (yriaeBoabl, JUMUAbI, OCJIKH, HYKIIEMHOBbIE KUCIOThI, AT®D)
U uX 3HaueHue. buononumepsl. /pyeue opeanuyeckue eeujecmea kiemxu. Hanomexuonozuu 6
ouonozuu.

[{uronorusi, METO1bI HUTOJOTUH. POJIb KJI€TOUHON TEOPUHU B CTAHOBJIEHUU COBPEMEHHOM
€CTECTBEHHO-HAy4YHOU KapTUHBI Mupa. Kietku npokapuot u sykapuot. OCHOBHBIE YacTH U
OpPTaHOUbI KIETKH, UX (QYHKIHH.

Bupycel — HekneTounas gopma Ku3HHU, Mephl MPOPUIAKTUKN BUPYCHBIX 3a00JIEBaHU.

XKuznenestenbHOCTh KineTkH. [Imactuueckuit oOMeH. DOTOCHHTE3, XEMOCHHTES.
buocuntes 6enka. DHepreTuueckuii o0OMeH. XpaHeHue, epeada u peaan3anus
HacJeICTBeHHOU nH(popMaluu B kieTke. [ enetnueckuit koa. ['en, renom. ['enomura. Bruanue
HAPKO2EHHbIX 8euecms Ha NPOYecchl 8 KiemkKe.

Knerounsrii nuki: uatepdasa u genenue. Muto3 u Meiios, ux 3HaueHue. Comatuyeckue
Y TIOJIOBBIE KJIETKH.
Opranusm
Opranusm — eIMHOE IIeJI0E.
KuznenesaTenbHOCTh Opranu3ma. Perymsmus ¢yHKiuii opraHu3Ma, roMeocTas.

Pa3zmuoxeHune opraauzMoB (6ecmosioe u mojgoBoe). Cnocoowvl pazmMHOMCeHUs Y pACmeHull
u ocusommuwix. UHAMBUAyanbHOE pa3BUTHE OpraHu3Ma (oHToreHes). [[puunHbl HapyIIeHui
pa3BUTHs. PenmpolyKTHBHOE 3I0POBBE YETOBEKA; TIOCIEACTBUS BIUSHUS AJIKOTOJIS, HIKOTHHA,
HApPKOTUYECKUX BEIECTB Ha SMOPHOHATBHOE pa3BUTHE ueoBeKa. JXKusHenHvle yurivl pazuuix
2PYIN OP2AHU3MOS.

['eneTuka, MeTobl TEHETUKHU. [ eHeTHUeCKass TEPMUHOJIOTHUSI U CUMBOJIMKA. 3aKOHbI
HacieacTBeHHOCTH . Menaens. XpoMocoMHas TeOpHs HacieacTBeHHOCTH. OnpeeieHne mosa.
CleruieHHOE ¢ TI0JIOM Hacle/I0BaHHE.



I'eneruka yenoBeka. HacienctBeHHbIe 3a00€BaHUS Y€TIOBEKA M UX TIPEIYTPEKICHUE.
OTHYecKue acreKTsl B 0071aCTU MEAUIIMHCKON TeHEeTUKH.

['enorun u cpena. Henacnencreennas nu3mMmeH4YuBoOCTh. HacnencreeHHas N3MEHYHBOCTbD.
Myranuu. MyTarensl, uX BIUSHUE Ha 3J0POBbE YEIIOBEKA.

Jomectukauus u cenekuusa. MeToibl cenekiuu. bHoTexHomorus, €€ HanpaBJieHUs U
NEPCIIEKTUBBI Pa3BUTUS. buobesonacnocme.

Teopus 3BoTIOUUHA

PazBuTune 3BOMIOIMOHHBIX UIeH, 3BooIMOHHAs Teopust Y. JlapBuna. CuHTeTHUYECKas
Teopust BOJIIOIMHU. CBUJIETEIHCTBA IBOJIIOIUHU KUBOU MPUPOAbl. MUKPOIBOIIONUS U
MakposBotonus. Bua, ero kputepuu. [lonynsuus — sneMeHTapHasi €qUHULA SBOTIOIUH.
JIBUOKYIIME CUJIBI DBOJIIOIIMH, UX BIUSHUE HA TeHO(OH MOy, HampaBieHus SBOTIOIUH.

MHuoroo6pasue opraHu3MoB Kak pe3yJbTaT 3BodoUuu. [IpuHiune! kiaccudukanuu,
CHUCTEMAaTHKa.

PasButue xu3nm Ha 3emuiie

['unotessl npoucxoxaeHUs kU3HU Ha 3emiie. OCHOBHBIE 3TAllbl
3BOJIIOLMYA OPraHUYECKOro MUpa Ha 3eMiie.

CoBpeMeHHbIE TTPEICTABICHUSI O IPOUCXOKICHUH YEI0BEKa. DBOJIOIHS YeJIOBEKa
(anTpormorenes). J{BrKyIue CUIIbl aHTpoOToreHe3a. Packl yenoBeka, uX MPOUCX0XKIECHUE U
€JIUHCTBO.

Opranusmbl 1 OKpPYKAKOIIAs cpeaa
[TpucnocoOneHns OpraHu3MOB K JIEHCTBHIO AKOJIOTHYECKUX (DAaKTOPOB.

buoreornienos. Dxocucrema. Paznoo6pasue skocucteM. B3auMoOTHOILIEHUS TTOMYIISIIHMA
pa3HBIX BUIOB B dKOcucTeMe. KpyroBopoT BEIECTB U MOTOK IHEPTUU B SKOCUCTEME.
YCcTOWYMBOCTD U AMHAMHUKA dKocucTeM. [locnencTBus BIUsHUS 1€ATEIHbHOCTH YelIoBeKa Ha
skocucteMbl. CoxpaneHrne 6Mopa3Hoo0pa3us Kak OCHOBA YCTOMYHMBOCTH 9KOCHCTEMBI.

Crtpykrypa 6uocdepnl. 3aKOHOMEPHOCTH CYIIECTBOBaHUs OHOChEpHI.

Kpyzoeopomul sewjecms 6 buocghepe.
I'mobGanbHbIe aHTpONIOTeHHBIE U3MeHeHus B buocdepe. [IpobieMsl ycToitunBoro
pa3BUTHA.
Ilepcnexmuevl pazsumus OUOI02UHECKUX HAYK.
IIpumepHBbIii NepeveHb JA0OPATOPHBIX U MPAKTUYECKUX PadoT (Ha BHIOOP yuHTeIs):
1. Ucnonp30BaHue pa3InYHBIX METOAOB MPH U3YYCHUH OMOJIOTUYECKUX 0OBEKTOB.
2. TexHruka MUKPOCKOTTUPOBAHMS.
3. 3yueHue KJI€TOK pacCTEHUM U )KMBOTHBIX 0] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpenapaTax u
WX OIHMCAHHE.
4. IlpuroToBieHue, pacCMaTpUBaHUE U OMCAHUE MUKPOIIPENapaToB KJIETOK PACTEHUH.
5. CpaBHEHUE CTPOCHHUS KIIETOK PACTEHHI, )KUBOTHBIX, TPUOOB U OaKTepuil.
6. 3yuenue qBUKEHUS LIUTOIIA3MBbl.
7. 3ydyeHue mia3Moimn3a 1 Aeria3Moiin3a B KIETKaX KOKHIIbI JIYKa.
8. M3yuenue ¢pepMEHTATUBHOTO paCHICTIIICHHUS MEPOKCHIA BOAOPO/A B PACTUTENBHBIX U
JKUBOTHBIX KJIETKaX.
9. O6Hapy>keHue 6€TKOB, YIIIEBOAOB, JIUIH/IOB C TOMOIIBI0 KAUECTBEHHBIX PEAKITHIA.
10. Beigenenue /JIHK.
11. M3yueHune KaTaTMTHYECKOW aKTUBHOCTH (PEPMEHTOB (Ha IPUMEPE aMUJIIA3bl MIIA KaTajas3bl).
12. HabGnrogenune MUTO3a B KJI€TKaX KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIpenaparax.
13. 3yyeHue XxpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTax.
14. N3ydyenue ctaauii Meii03a Ha TOTOBBIX MUKPOIIpENaparax.
15. 3yuyeHue cTpoeHus MOJIOBBIX KIETOK HAa TOTOBBIX MUKpOIIpenaparax.
16. Pemmenue aeMeHTapHBIX 3a7a4 110 MOJICKYJISIPHON OMOJIOTHH.
17. BoisiBieHHE TPU3HAKOB CXOJICTBA 3apObIIIEH YeJIOBEKa U IPYTUX MO3BOHOYHBIX KUBOTHBIX
KaK JOKa3aTeIbCTBO UX POJICTBA.
18. CocraBneHune 31eMeHTapHbIX CXEM CKPEIIMBaHUSI.



19. PemieHue reHeTHUECKHX 3a1a4.

20. V3yuenue pe3yiabTaTOB MOHOTHOPHAHOTO M TUTHOPUIHOTO CKPEIIMBAaHUS Y TPO30(UIIBL.
21. CocraBiieHUE U aHAJIU3 POJIOCIOBHBIX YEJIOBEKA.

22. I3y4yeHue u3MEHUYUBOCTH, TIOCTPOCHUE BAPUAIITMOHHOTO PsAJia U BApUALIMOHHOM KPUBOM.
23. Onucanue GpeHoTHMA.

24. CpaBHEHHE BUIOB IO MOP(OIOTHIECKOMY KPUTEPHIO.

25. Onucanue MpPUCIOCOOICHHOCTH OPraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepa.

26. BeisiBiieHHE TPUCTIOCOOICHU OPraHU3MOB K BIMSIHUIO PA3JIMYHBIX 9KOJIOTHYECKHX
(bakTopoB.

27. CpaBHEHHE aHATOMHYECKOTO CTPOCHUS PACTCHUHN pa3HBIX MECT OOUTaHMS.

28. MeToznbl n3MepeHust (pakTopoB cpesibl OOUTaAHHMS.

29. M3y4yeHune 3KOJIOTMYECKUX alanTalyid YeJ0BeKa.

30. CocraBieHue NUIIEBBIX LETEH.

31. 3y4yeHue u onucanue 3KOCUCTEM CBOEM MECTHOCTH.

32. MojenupoBaHUe CTPYKTYP U MPOIECCOB, MPOUCXOSAIINX B IKOCUCTEMAX.

33. OueHka aHTPONIOT€HHBIX U3MEHEHU B PUPOJIE.

IInanupyemble pe3yibTaThl H3yYeHUsI Kypca OHOJIOTHH
B pe3yabTarte nzyuenus yuedHoro npeamera «buosnorus» Ha ypoBHe cpeaHero (110JIHOro)
0011ero 00pa3oBaHus BBINYCKHUK HA 0230BOM YPOBHE HAYYHTCS:
— pacKpbIBaTh HA IPUMEPaxX poJib OMOJIOrUH B POPMUPOBAHUN COBPEMEHHON HAyYHOU KapTUHBI
MUDPA U B IPAKTUYECKOH NEATEIbHOCTH JIIOJEH;
— IOHMMATh U OIUCHIBATh B3aUMOCBSI3b MEX/ly €CTECTBEHHBIMU HayKaMu: OMOJIoruel,
(bu3uKOii, XUMUEHl; ycTaHABJINBATh B3aUMOCBS3b IPUPOTHBIX SBJICHUMH;
— IOHMMATb CMBIC], Pa3JIM4aTh U OMUCHIBATh CHCTEMHYIO CBSI3b MEX/1y OCHOBOIIOJIATraloIuMU
OMOJIOrMYEeCKMMHU TIOHATHAMM: KJI€TKa, OpraHu3M, BHJI, SKOcUcTeMa, Ouochepa;
— TPOBOAMTH IKCTIEPUMEHTBHI IO N3YUEHHIO OMOJIOTHYECKUX OOBEKTOB U SIBICHUH, OOBSICHSITD
pe3yibTaThl SKCIIEPUMEHTOB, aHAJIM3UPOBATh UX, POPMYIUPOBATH BHIBOJIBL;
— HUCIOJIb30BaTh OCHOBHBIE METO/Ibl HAYUYHOT'O ITO3HAHUS B YUEOHBIX OMOIOIMUECKUX
UCCIIEIOBaHMSX, IPOBOANUTH SKCIIEPUMEHTHI 110 U3yYEHHIO OMOJIOTMUECKUX O0BEKTOB U SBJICHHMH,
OOBSACHATH PE3YyIbTAThI SKCIIEPUMEHTOB, aHAJTU3UPOBATh UX, (POPMYJINPOBATH BHIBOJIBI;
— (GopMynIrupoBaTh TUIOTE3bl HA OCHOBAHUH IPEUI0KEHHON Onosiornyeckoil nHdopmauu u
npeJiaraTb BapuaHThl IPOBEPKU FMIIOTES;
— CpaBHHMBATh OMOJIOTHYECKHE OOBEKTHI MEX/1y CO00Il 10 3alaHHBIM KPUTEPUSIM, JIe1aTh
BBIBOJIbI U YMO3AKJIIOUEHHS HA OCHOBE CPAaBHEHUS;
— 00OCHOBBIBaTh €AMHCTBO HBOW M HEXXUBOM NMPHUPO/Ibl, B3aUMOCBS3H OPraHU3MOB U
OKPY>KaIOIIeH cpeibl Ha OCHOBE OMOJIOTUYECKUX TEOPHUIA;
— NPUBOJUTH ITPUMEPHI BELLIECTB OCHOBHBIX I'PYIIIT OPraHUYECKUX COETMHEHUN KIIETKH (OEIKOB,
JKUPOB, YIJIEBOJOB, HYKIEHMHOBBIX KHCIIOT);
— pacro3HaBaTh KJIETKHU (IPOKAPHOT U DYKAPUOT, PACTEHHUH U )KMBOTHBIX) IO OMUCAHUIO, HA
CXEMAaTHYECKUX N300paKEHUIX; YCTAHABINBATh CBA3b CTPOCHUS U (PYHKLNH KOMIOHEHTOB
KJIETKH, 000CHOBBIBATh MHOT00Opa3ue KIIETOK;
— OOBACHATH MHOT00Opa3ue OpraHu3MOB, IPUMEHSIS SBOJIIOLUOHHYIO TEOPHIO;
— OOBACHATH NPUUMHBI HACIIEICTBEHHBIX 3a00JI€BaHUM;
— BBISBJISITh U3MEHUMBOCTh Y OPTaHU3MOB; CPaBHUBATh HACJEACTBEHHYIO U HEHACIIEJCTBEHHYIO
W3MEHUYUBOCTD;
— BBISBJISITH MOpQoJoruueckue, Gru3noIornueckie, NoBeIeHYeCKue alarTalui OpraHu3MoB K
cpezie 0OOUTaHMS U IEHCTBHIO SKOJIOTUYECKUX (PaKTOPOB;
— COCTaBJISITh CXEMBI IIEPEHOCA BEIIECTB U HYHEPTHH B 3KOCHCTEME (LIEMTU TUTaHMUS);
— MPUBOJUTH JJOKA3aTEIbCTBA HEOOXOIMMOCTH COXpaHEeHUsI OnopazHo0Opa3us A
YCTOMYMBOTO Pa3BUTHUS U OXPAHbI OKPYKAIOIIEH CPENIbL;



— OIICHUBAThH JJOCTOBEPHOCTH OMOJIOTUYECKON MH(DOPMALIUY, TTOTYYEHHON U3 Pa3HBIX
HCTOYHUKOB;

— TIPE/CTABIATH OMOJIOTUYECKYIO HH(OPMAIUIO B BUJIE TEKCTA, TAOIUIIBI, Tpaduka, AMarpaMmbl
W JIeJIaTh BBIBOJIBI HA OCHOBAHMHM MPEICTABICHHBIX JTAHHBIX;

— OIICHUBAThH POJIb IOCTHKCHUN TeHETUKH, CEJICKIINH, OMOTEXHOJIOTHH B MPAKTUYCCKOM
JIEATENIHLHOCTH YEIOBEKA,;

— OOBSICHSITH HETATUBHOE BIUSHUE BEIISCTB (ATKOTOJISl, HHIKOTHHA, HAPKOTUYECKUX BEIIECTB)
Ha 3apOJIBIIIICBOC PA3BUTHE YEIOBEKa.

BbinyckHUK HA §230BOM YPOBHE MOJIYYHT BO3MOKHOCTH HAYYHTHCS

— dasamu HaAYyHOe 00BACHeHUe OUOI02ULeCKUM aKmam, npoyeccam, s6J1eHUsM,
3AKOHOMEPHOCMAM, UCHOAb3YS OUOI02UYecKUe meopuu (K1emouryio, 3601I0YUOHHYIO), YUeHUue O
buocgepe, 3aK0HbL HACIEOCMBEHHOCTU, 3AKOHOMEPHOCMU USMEHYUBOCMIU,;

— Xapaxmepuzo08ams cO8PeMeHHble HANPAGIeHUs 8 pa38UMUU OUONIO2UU, ONUCHIBAMb UX
B03MOJICHOE UCNOIb308AHUE 8 NPAKMUYECKOU 0esIMeNIbHOCMU;

— cpasHuBamsv cnocoobl OelleHUs KiemKku (Mumo3s u metios),

— pewams 3a0a4u Ha nocmpoerue gpazcmenma emopou yenu [[HK no npeonosicennomy
¢paemenmy nepsoii, uPHK (MPHK) no yuacmxy /{[HK;

— peuams 3a0a4u Ha onpeodeieHue KOIUecmeaa XpoMoComM 8 COMAMUYECKUX U NOJI08bIX
KIIemKax, a maxice 6 Kiemkax neped Hauaiom OejleHus (Meto3a uwiu Mumo3a) u no e2o
OKOHUAHUU (OJI51 MHO2OKIIEMOYHBIX OP2AHUMOB);

— pewiams cenemuyecKue 3a0a4u Ha MOHOSUOPUOHOE CKpeuusanue, COCMasisims cxemol
MOHOUOPUOHO20 CKPEWUBAHUSL, NPUMEHSISL 3AKOHbl HACIeOCMEEHHOCMU U UCHOIb3YSL
OUONI0CUUECKYIO MEPMUHONO2UIO U CUMBOIUKY,

— YCmanasIueams mun Haci1e008aHusl U XapaKmep nposieileHUs NPUHAKA No 3a0AHHOU cxeme
POOOCIOBHOU, NPUMEHSISL 3AKOHbL HACAEOCNEEHHOCHIU,

— OYeHUBAMsb Pe3yIbManmvl 63aUMOOCUCMBUsL HeN0BEKA U OKPYICaoOwell cpeobl,
NPOCHO3UPOBAMb BO3MOIICHbLE NOCIEOCMBUSL 0esIMeNTbHOCMU Yel08eKa OISl CYUWeCmB08aAHUs
OMOENbHBIX OUONOCUYECKUX 0OBEKMOB U YeNblX NPUPOOHBIX COOOUIECE.

Yuyeono-remarnueckuii miaan 10 kiaace

Tembl (pa3aeJibl) KoJu-Bo yacon
1. BBenenue S
2. MoJiekyJ/IsIpHbI YPOBEHb 12
3. Kiiero4yHblii ypOBEHb 16
Hroro: 33 +2 4 pe3epsB

Yyeouo-remaruueckuii miaan 11 kiaace

Templ (pa3aeinbl) Kou-Bo yacoB
1.Oprann3mMeHHbIN YPOBEHb 10
2.IlonynsimmoHHO-BU0OBON YPOBEHb 8
3.OKOCHCTEMHBIN YPOBEHb 8
4. buocdepHblii ypoBEeHb 9
Hroro: 35




Buabi u popmbl kKoHTPOJIsE 10 OMostoruu 10 kiace

Neo |Tema. KonunuecTBo
uemeep |Kon-e¢o Vlaé. IIpakmuuy |Ixckypc [Konmpon Ulabopamopusie u npakmuueckue
mo yacoe |pabom |eckux it bHbLE padomul
padom mecmol ( Ha3eaHue)
1 |[Bsene 1 5 2 0 0 1 JLp. 1 «Mcnonb3oBaHue pa3audHbIX
HUE METOJIOB MpHU
W3YYCHUH OMOJIOTUIECKUX OOBEKTOB_
JlaGopartopnas padota 2
«MexaHU3MBbl CAMOPETYJIISIIANY.
2 |Momnexk (1-3 13 2 0 0 2 JLp. 3 «O0GHapyxeHHE
yISpH Jlunuaos, yrieBoaoB, OENKOB ¢
BIN MMOMOUIBIO KAYECTBEHHBIX PEAKIINII»
YPOBEH JLp. 4 «Katanutuueckasi akTUBHOCTb
b (bepMeHTOB (Ha mpumepe
aMHIIa3bl)»
3 | Knero [3-4 17 5 1 0 2 Jp.5
YHBIN «TexHuka MUKPOCKOITUPOBAHUS».
YPOBEH «CpaBHEHUE CTPOEHHUSI KIETOK

pacTeHui, )KUBOTHBIX I'pUOOB U
OakTepHii Mo MUKPOCKOIIOM

Ha FOTOBBIX MHUKpOIIpEnapaTax 1 ux
OIIUCaHUE».

JLp. 6 «HaGnronenue miazMonusa u
JIeTUIa3MoJIn3a B KJIeTKax

KOXKHIIBI JTYKay.

Jp. 7

«[IpuroroBnenue, paccMaTpuBaHuEe U
OTKCaHue

MUKPOTIPENapaToB KIETOK
pacTeHun».

JLp. 8 «Habnronenune qBUKEHUS
[IATOIUTa3MbI Ha IPUMEpe

JIUCTAa 3JI0ACH .




JLp. 9«CpaBHeHMEe CTPOCHUS KIETOK
pacTeHUi, )KUBOTHBIX,

rpu0oB U OaKTepuin».

[TpakTuyeckas padora 1. Pemenue
3JIEMEHTApHBIX 3334 110
MOJICKYJIIPHON OMOJIOTHUH.

Hroro
3a roi.

35 9 1 0 S)

HopMbI 1 KpUTepHHU OLICHUBAHUS
OneHnnBaHue yCTHOTO OTBETA y4YalMXcst
Ot1merka "'5" craBuTCA B Cllyyae:
1. 3HaHus, MOHUMaHMSL, TITYOHMHBI YCBOCHUS 00YJarOIUMCs BCero 00bEMa MporpaMMHOTO
MmarepHaa.
2. YMeHus BBIIESTH IVIaBHbIE MOJ0KEHUS B U3yUEHHOM Marepualie, Ha OCHOBaHUHU (PaKTOB U
IpUMEpPOB 000011aTh, JeaTh BHIBO/IbI, YCTAHABIMBATD MEKIIPEIMETHbIC U BHYTPUIIPEMETHBIE
CBSI3H, TBOPUYECKU IPUMEHSET MOJyYEHHbIE 3HAHNUS B HE3HAKOMOMN CUTYaIUH.
3. OtcyrcTBUE OMIMOOK U HETOUYETOB IPU BOCIIPOU3BEACHUN U3YYEHHOI0 MaTepuaa, Ipu
YCTHBIX OTBETaX yCTPaHEHHE OTAEIbHBIX HETOUHOCTEN ¢ OMOUIBIO JOMOJHUTEIBHBIX BOIIPOCOB
yuuTens, coOI0ieHUE KyIbTYphl YCTHOM peun.
OtMmertka "4"':
1. 3HaHMe Bcero M3y4eHHOro MporpaMMHOI0 MaTepuaia.
2. YMeHU# BBIICTATH IJIaBHBIC TIOJIOKEHNS B U3YYCHHOM MaTepuae, Ha OCHOBaHUU (haKTOB U
IpUMEpPOB 000011aTh, JIe1aTh BHIBO/IbI, YCTAHABIMBATh BHYTPUIIPEIMETHBIE CBSI3U, IPUMEHSTh
[I0JIy4YE€HHbIE 3HAHUS Ha MPAKTUKE.
3. He3nauurtenbHble (HErpyOble) OMMOKN U HEOUETHI IIPU BOCIIPOU3BEACHUN U3yYEHHOTO
Marepuana, COOII0IeHIEe OCHOBHBIX MPABHJI KYJIbTYPbI YCTHOH pedn.
Otmetka "3" (ypoBeHb Npe/ICTaBICHUH, COUETAIOLINXCS C IIEMEHTAMU HaYYHBIX MOHATHH):
1. 3HaHue U ycBOEHHE MaTepHralla Ha YpOBHE MUHUMAJIbHBIX TPEOOBAaHUI MPOrpamMMmBl,
3aTpyAAHEHHUE MIPH CAMOCTOATEIBHOM BOCIPOU3BEIEHUH, HEO0X0IUMOCTh HE3HAYUTEIBHON
MOMOIIIH NPENo/IaBaTeNs.
2. YMeHune paboTaTh Ha ypOBHE BOCIIPOM3BEICHUS, 3aTPYAHEHUS IIPU OTBETAX HA
BUJOU3MEHEHHBIE BOIIPOCHL.
3. Hannuue rpy0oii ommOKy, HECKOJIBKUX HErpyOBIX MPH BOCIIPOU3BEIEHUH U3YUEHHOTO
MaTepuaia, He3HaYUTeIbHOE HECOOII0IEHUE OCHOBHBIX MPABUII KYJIbTYPhl YCTHOM pedH.
Otmerka "2'":
1. 3HaHMe U ycBOEHHE MaTepHalla Ha YpOBHE HUKE MUHUMAJIbHBIX TPEOOBaHUN IPOrPaMMBl,
OTJIeNIbHBIE TPEACTaBICHUs 00 U3YYEeHHOM MaTepHale.
2. OrcyTcTBUE YMEHUM paboTaTh Ha ypOBHE BOCIIPOU3BEACHUS, 3aTPYAHEHUS IPU OTBETAX HA
CTaH/apTHBIE BOIIPOCHI.
3. Hannume HeCKOIBKUX IPYOBIX OUIMOOK, OOJIBIIOTO YKcia HErpyObIX MPU BOCTIPOU3BEACHUH
U3Yy4EeHHOI'0 MaTepuaia, 3HaUuTeIbHOEe HECOOIOICHNE OCHOBHBIX MPABUII KYJIbTYPhl YCTHOM
peun.
OneHka BbINOJHEHHUS MPAKTHYECKHUX (J1200paTOPHBIX) padoT.
Otmerka "S" craBuTCs, €CIM YUCHUK:
1) npaBUJIBHO OIIPENEIII LENb OIBITA;
2) BBINOJIHWI pabOTy B IOJHOM 00beMe C COOITI0/IEHnEM HEOOXOMMOMN MOCIIE10BaTEIbHOCTH
IIPOBEJCHUS OIBITOB U U3MEPEHMUI;
3) caMOCTOSITEIPHO U PAIlMOHAIBHO BHIOPA M TIOATOTOBHII JIs OTIBITA HEOOXOIUMOE
000pyI0BaHUE, BCE OIBITHI TPOBEI B YCIOBUAX U PEKUMAX, 00€CIICUNBAIOIINX ITOTy4YEeHUE
pE3yJIbTaTOB U BHIBOJIOB C HAMOOJIBIIEH TOYHOCTBIO;




4) Hay4HO IPaMOTHO, JJOTHYHO OMNKcall HaOIroAeHUs U c(hOPMYITMPOBAJ BHIBOJIBI U3 OMbITA. B

MIPEJICTaBJICHHOM OTYETE MPaBUIIbHO U aKKYpaTHO BBIMIOJIHUI BCE 3alMCH, TaOIHUIIbI, PUCYHKH,

rpaduKy, BBIYUCICHUS U CAETall BBIBOJIBI;

5) IposIBISET OPraHU3alMOHHO-TPYAOBbIE YMEHUS (TIOAIeP)KUBAET YUCTOTY pabodero Mecra u

HOPS/IOK Ha CTOJIe, SKOHOMHO HCIIOJIb3YET PACXOAHBIC MATEPUAIIBI).

7) SKCHEPUMEHT OCYILECTBIISIET M0 IUIaHY C YU€TOM TEXHUKU O€30MaCHOCTH U IMPABHII PAOOTHI C

MaTepuaIamMu U 000pyI0BaHHUEM.

Otmetka "4" cTaBUTCS, €CIIM YUYCHUK BBIITOJTHIII TPEOOBaHMS K OIleHKe "S", HO:

1. OIIBIT IPOBOJMII B YCIIOBUSIX, HE 00ECTIEUMBAIOIINX JOCTATOYHON TOUHOCTH U3MEPEHHIA;

2. uiau ObUIO JIOMYIIEHO JABAa-TPH HEJI0UEeTa;

3. wiu He 6osee 0THOIM HErpyOOl OMMOKK U OJTHOTO HEAO0YeTa,

4. U SKCIIEPUMEHT MPOBEICH HE TOJTHOCTHIO;

5. WM B ONMCAaHUU HAOJIIOJCHU U3 OIBITA JIOMYCTHI HETOYHOCTH, BHIBOJIBI C/IEJIaJl HETIOTHBIE.

Ormerka "3" cTaBUTCS, €CIIU YYCHUK:

1. mpaBUIIBHO OMPEAETHII IIeTh ONBITA; paOOTY BBHIIIOIHIET MPABUIBHO HE MEHEE YeM

HAIOJIOBUHY, OJJTHAKO 00bEM BHITIOJTHEHHON YacTH TaKOB, YTO MO3BOJISIET MTOJIYUYUTh IPABUIIbHBIC

PE3yaBTATHI U BBIBOABI 10 OCHOBHBIM, IIPUHIIMITAAIBHO BaKHBIM 33/1a4aM padoTHI,

2. wnu oa0op o0opynoBaHus, 00BEKTOB, MAaTEPUAJIOB, a TAKXKe PabOTHI [0 HAYAITY OIbITA

IIPOBEJI C TOMOMIBIO YUUTEIIS; WIIM B XOJI€ TIPOBECHHS OTIBITa U H3MEPEHHI OBUTH JOMYIICHBI

OIIMOKY B ONMHMCAaHUU HAOIIOeHUH, (OPMYIHPOBAaHUH BHIBOJIOB;

3. ONBIT IPOBOJWIICS B HEPALIMOHAIBHBIX YCIOBHUSAX, YTO IMPUBEIIO K IMOIYUYECHUIO PE3yJIbTaTOB C

0O0JIbIICH MOTPEIIHOCTHIO; HIIM B OTYETE OBLITU JIOMYIIEHBI B O0IIEH CIOKHOCTH HE Oojiee IBYX

OmMOOK (B 3aMUCAX €AMHUI, U3MEPECHUSAX, B BRIYUCICHHIX, rpadukax, Tabaumax, cxemax, 1 T.1.)

HE MPUHIUIHAIBHOTO JJIsl JaHHON paboThl XapaKTepa, HO MOBJIMABIINX HA PE3yJIbTaT

BBITTOJIHEHHS,

4. nomyckaeT rpyOyro OlIMOKY B X0/Ie KCIIepuMeHTa (B 00bsACHEHUH, B 0(hOpMIIEHUHN pabOThI, B

COOITIO/ICHUH TTPABUJI TEXHUKH OE€30MAaCHOCTH IIPU paboTe ¢ MaTeprajaMy U 000pYIOBaHUEM),

KOTOpasi UCIPABISAETCS 10 TPEOOBAHUIO YUUTETIS.

OtmMmertka "2'" craBuTCS, €CIIU YUCHUK:

1. He ompeaeanT CaMOCTOSTENBHO 1IeJTb OIBITA; BHITOIHIII pabOTy HE MOJHOCTHIO, HE

MOJIrOTOBWII HY)KHOE 000pYAOBaHUE U 00BHEM BBITIOJIHEHHON YaCTH PadOThI HE TI03BOJISET

CeNaTh MPaBUIBHBIX BHIBOJIOB;

2. WM OTIBITHI, U3MEPEHUS], BEIYMCIICHUS, HAOIOJCHHUS TTPON3BOIMINCH HETIPABIIILHO;

3. unu B Xo/ie paboTHI M B 0TYETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUEHHBIE

B TpeOOBaHUX K o1leHKe "3";

4. nomyckaer niBe (1 6osee) rpyOble OMMOKHU B X0/I€ SKCIIEPUMEHTa, B O0bSICHEHUH, B

odopmiieHnn paboThI, B COOTIOICHUH TTPaBUJI TEXHUKH O€30MacHOCTH MPHU padoTe C

BEIIIECTBAMH U 000PYJOBaHUEM, KOTOPbIE HE MOXKET UCTIPABUTh JJa’ke M0 TPEOOBAHUIO YUUTEs.
OneHka caMoCTOATEIbHBIX MHCbMEHHBIX H KOHTPOJIBHBIX PadoT.

Otmerka "S" craBuTCS, €CIIU YUEHUK:

1. BeIMIONTHIIT paboTy 0€3 omrOOK U HEJOUYETOB,;

2) nomycTui He 6osiee OJJHOTO HeloueTa.

Otmetka "4" cTaBUTCS, €CIIM YICHUK BBITTOJHIII PaObOTY MOJTHOCTHIO, HO IOMYyCTHII B HEH:

1. He Gosee 01HOM HETPYOOI OMIMOKU M OJHOTO HEOYETa;

2. win He 0oJiee ABYX HEAOYETOB.

Otmetka "3" cTaBuUTCS, €CIHM YUEHUK MPABUIIBHO BBIMOJIHUI HE MeHee 2/3 paboTbl Uiu

JOTTYCTHIT:

1. He Gosee ABYX rpyObIX OMIMOOK;

. M He Oosee oIHOM TpyOOoH U 0JTHOM HErpyOOii OIIMOKK M OJTHOTO HEJ0UETa;

. WK He OoJjiee ABYX-TpeX HErpyObIX OMIMOOK;

. IJTK OJTHOM HErpyOoH OMIMOKHU U TPEX HEAOUYETOB;

. WIX TIpU OTCYTCTBHUHU OLIMOOK, HO MPU HATMYUH YEThIPEX-TISTH HEA0UYETOB.

R W N



Otmertka "2'" craBUTCS, €CIIU YUCHUK:
1. momycTHII YNCIIO OMMOOK U HEOUETOB IPEBOCXOIAIIEE HOPMY, ITPU KOTOPOM MOXKET OBbITh
BBICTaBJIeHA orieHKa "3";
2. WIN ec NPaBUIILHO BBIIIOJIHUII MEHEE II0JIOBUHBI PAOOTHI.
OneHka BbINOJHEHHS TECTOBBIX Pa00T 10 OMOJIOTHM:

OLICHKA MHHHMYM MaKCUMYyM
S) 90 % 100 %
4 71 % 89 %
3 51 % 70 %
2 0% 50%

OuneHuBaHME NPOCKTHONH PA00THI MO OUOJIOTHH

O01e TPeOOBAHUA K MPOCKTHONH padoTe mo OMOJIOTrHH.

[IpencraBisieMblii MPOEKT OJDKEH MMETh THUTYJIBHBIH JUCT C YKa3aHHeM: (aMIIiM, UMEHH,
OTYECTBA WCIIOJIHUTENSI U PYyKOBOAWTENs (€i) mpoekTa, Ha3BaHUE IPOEKTa, rofa HalUCaHUs
paboThl, yKazaHUEM LIeTIeH U 3a/1a4 MPOEKTHOU PadOoTHI.

CopepxaHue MPOEKTHON padOThI TOJKHO BKJIFOUATh TaKUE Pa3/ieibl, KaK:

v

v

<\

ANANENENEN

BBE/ICHHE, B KOTOPOM OOOCHOBBIBAETCSI aKTYaJIIbHOCTh BBHIOPAaHHOH WIJIM paccMaTpUBaeMOoil
po0JIEMBI;

MECTO ¥ BpeMsl BHIIIOJIHEHHS PaOOTHI;

KpaTKO€ OIMMCAHUC HCIIOJIB3YCMbIX MCETOJUK C CChbUIKAMU Ha WX aBTOPOB (CCJ'II/I TaKOBbIC
HEOOXOIMMBI 715l pabOTHI HITH UCIIOJIB30BAJIMCH B HEH);

CHCTEMaTH3HPOBAaHHbIE, 00paOOTaHHbBIE PE3yIbTATHI UCCIICAOBAHUI,

BBIBOJIBI, CJICJIAaHHBIE TIOCIIE 3aBEPIICHUS pabOTHI HaJl IIPOEKTOM;

IPaKTHYECKOE UCIIOIB30BAHUE PE3YNIBTATOB IIPOCKTA;

COIMaJIbHAs 3HAYMMOCTH ITPOCKTA;

npuioxenue: Qgororpaduu, CXeMbl, YepTEXH, repOapuu, TaOIHIBI CO CTATUCTHUYECKUMHU
JaHHBIMH U T.]I.

Kpurepuu oieHKYM NPOEKTOB 10 OMOJIOTM

v

AN NN

AN

YETKOCTb [TOCTABJIEHHOM LIEIH U 3a]1aY;

TeMaTH4ecKas akTyaJbHOCTh U 00BEM HCIOIb30BAHHON JIUTEPATYPHI;

000CHOBAHHOCTb BBIOPAHHBIX METOJUK I IPOBEIEHUS HCCIEA0BaHUML;

MOJTHOTA PacKpbITHS BEIOPaHHOW TEMbI IPOEKTA,;

000CHOBAHHOCTb BBIBOJIOB U UX COOTBETCTBUE MIOCTABICHHBIM 3aJjauaM;

YPOBEHb TPEJCTABICHHBIX JAHHBIX, IOJYYEHHBIX B XOJI€¢ HCCIEI0BaHMUs BBIOpPAHHOMN
npoOsemMbl (00beKTa), X 00paboTKa (MpU HEOOXOAMMOCTH);

aHaJIU3 OJYYEHHBIX JIaHHBIX;

HaJn4yue B paboTe BbIBOJA WJIM IPAKTHUECKUX PEKOMEHAAIINN;

KagecTBO opopmieHuss paboThl (Hanmuuue (OTOMATEpUaIoB, 3apUCOBOK, CIHCKa
UCIIOJIb3YEMOM JIUTEpPaTyphl, T€POAPHBIX MAaTEPUANIOB K IPOEKTaM IO OOTaHUKE U T.J1.).

KpuTepun oieHKH BBICTYILICHHS JOKJIATYMKA 10 3aIIHTE MPOEKTA:

v

AN NI NN

000CHOBAHHOCTb CTPYKTYPBI JOKJIAZA;

BBIUJIEHEHHE IJIABHOTI'O;

MOJIHOTA PACKPHITUS BEIOPAHHON TEMAaTHUKH UCCIIEI0OBAaHUS MPHU 3alIUTE;

MCII0JIb30BaHNE HArJISAHO-WIIIIOCTPATUBHOIO MaTepUaa;

KOMIIETEHTHOCTh, 3PYAUPOBAHHOCTh JOKJIaJAYUKa (BBICTYIAIOIIET0) U YMEHUE €ro ObICTPO
OpPUEHTHPOBAThCSI B CBOEW paboTe MpU OTBETaX Ha BOIPOCHI, 3aJaBaeMble KOMHCCHEH
(41eHaMH KIOPH WU SKCIIEPTHON KoMuccuei);

YPOBEHb MPEACTABICHUS AOKJIAAa MO IMPOEKTY (YMEHHE IOJIb30BaThCsl MPU H3JI0KEHUU
JIOKJIaJja U OTBETax Ha BOMNPOCHl MaTepuajaMH, IMOJYyYEHHBIMH B XOJI€ HCCIEOBaHUS),
YETKOCTh U SICHOCTh NP OTBETaX HAa BCE BO3HUKAIOIIME B XOJE JOKJIaJa BOMIPOCH IO



MMPOCKTY, YTO ABJACTCA HCOTHBCMJICMBIM IIOKA3aTCJIIEM CaMOCTOATCIBHOCTU BbIITOJIHCHUA
paboThI IO BHIOPAHHOM TEME.

JlutepaTypa u cpencta OOy4eHUS:
[Tporpamma: IIporpamma mo Ouosioruu yis 00meo0pa3oBaTeNbHbIX KO (cOOpHUK bromorus.
Pa6oune nporpammel. [IpeamerHas nuHUs yaeOHUKOB «JInHus >xu3am». 10—11 kmaccel: yueo.
nocobue st 001e00pa3oBaTeNbHBIX. OpraHu3anuii: 6a3oBeiii ypoenb / B. B. Tlaceunuk, I'. T
[lIBemnoB, T. M. EbumoBa. — M. : IIpocsemenne, 2017
VYuebnuk: buomorus. OOmas Owuonorums. 10-11 kin.: ydeOHMK uis 00mIeo0pazoBaTeIbHBIX
yupexaenuii / A.A.Kamenckuii, B.B.Ilaceunuk, A.M.Pybuos: - M., [Ipoceemenue. 2019 .
JUTSL YIUTEIS
1. AmnacracoBa JL.II. O6mas 6uonorus. unakruueckue matepuansl. — M.: Benrana-I'pad,
1997.
2. borpanosa T.JI., Conomoa E.A. buosorus. CrnpaBO4YHUK JjIsi CTapIICKIACCHUKOB M
nocrynatromux B By3sl. — M.: ACT-nipecc, 2006.
3. bonrosa M.B. COopHuk 3amau no oOuieit 6uonoruu ajs nocrynaromux B BY3e1. — M.:
Onukc 21 Bek, 2005.
4, 3axapoB B.b., MamontoB C.I'., Connn HU. O6mas 6uonorus: Yue6. mus 10 — 11 k.
obmeobpazoar. Yueod. 3aeaenuit - M.: [Ipoda, 2005.
5. Puc 3., Crepubepr M. Ot kieTok Kk aroMam: WIIIOCTpUpOBaHHOE BBEJIEHUE B
MoJieKysipHyto ouonoruto: Ilep ¢ anri. — M.: Mup, 1988.
6. CyxoBa T.C., KoznoBa T.A., Connn H.U. O6mas Ouonorus. 10 — 11 kiu.: Pabouas
TeTpaab K yueOnuky / mox pexn. B.b. 3axaposa. — M.: [Ipoda, 2003.

7. VYpoku obueit 6uonoruu: [locodue nns yuurens / B.M. Kopcyuckas, I.H. Muponenko,
3.A. MokeeBa, H.M. Bep3unun. — M.: [Ipocsemnienue, 1986.

8. Kpukcynos E. A., Ilaceunuk B. B. Dkomnorus. 10 (11) kiace: Yue6. ans Omieodpa3osar.
yue0. 3aBeicHui. 5-¢ u3M., mopad. M.: JIpoda, 2001. — 256 ¢

9. Peiimepc H. ®. Kpatkuii cioBaps Ouonorndeckux TepMuHOB: KH. mns yuurens. — 2-e
u3a. M.: Ilpocsemenne, 1995. — 368 c.

10. Peiimepc H. ®@. Hauana sxonornueckux 3Hanuii.M.: U3narenscteo MHOILY, 1993. —
261 c.

11. Ounuknonenus aisa neter. I'nas. Pen. B. A. Bomoaguu.M.: Asanra+, 2001. — 448 c.

12. Bepzunun H.M., Kopcynckas B.M. OOuias Mmeronuka npenojaBaHusi ouonoruu. — M.:
[Ipocsemenue, 1986.

13. 3axapoB B.b, Mycrapun A.I'. OOmas Ouosiorus: TeCTbl, BONPOCHI, 3agaHus. — M.:
[Ipocsemenue, 2003.

14, NBanosa T.B., Kamunosa I'.C., MsrkoBa A.H. COopHuk 3aganuii mo oomiel O1oIoruu.
— M.: IIpocsemenue, 2002.

15. Mumuna H.B. 3aganus nis camocTosTenbHOM paboThl o obmie 6uosnoruu. 11 kiacc.
— M.: IIpocsemenue, 1985.

16. [umkuackas H.A. T'enetuka u cenexuus: Teopus. 3amanusi. OtBerhl. — CapaTos:
JInneit, 2005.

JlonoTHUTeILHAS JTUTEPaTypa A y4aAMXCs:

1. M.B.Beicoukass TpeHaxep mo oOmei Ouonornn ans ywammxcs 10-11 kmaccoB u
nocrynatromux B BY3s1. TpenupoBounsle 3anaun — Bonrorpaa: Yuurens,2005.

2. M.B.Bsicorkas OOmias O6umosorus 9-11 kimacchel: pa3HOYPOBHEBBIC YIPKHEHUS W TECTOBBIC
3ajanusi— Bonrorpaa: Yuurens,2008.

3. T.A.A¢donuna. [Ipaktndaeckoe mocodue ¢ 3amanusamu.- M.:@opym-uaTpa, 2009

4. T.MN.Jlepuep. Ypoku Ouonoruu. Obmast 6uonorus.10-11 kmacesl. TecTbl, BONPOCH, 331a4H.-
M.: Dkemo,2005



5. B.B. Ilaceunuk ABTOpCKas mporpamMma cpeaHero (MOJTHOro) oobmero oOpa3oBaHUS IO
ouonorum 10-11 xmaccer. — M.: Jlpoda 2010

6. M.B. OpanoBuu, H.U. CrapukoBa,E.M. T'amkuena, E. IO.lllenukoBa buonorus 5-
1 1knaccel:pa3BepHyTOE TEMaTUUYECKOE TiaHupoBanue — Bonrorpaa: Yuurens, 2009

S noznato mup; [erckas suuuknonenus: Ampuodbun. Aprop b.®.Ceprees; - M.: OO0 «Pupma
«MzpatensctBO ACT»»; OO0 «Actpenby, 2011. — 480 c.: nn.; JlabopaTOpHBII MPaKTUKYM.
buonorus 6-11 xnace (yueOHOE IEKTPOHHOE M3IaHKE).

7. JI.B.Copokuna. Tematuueckue 3au€tel mo omosorun B 10-11 kmaccax - M.:Cdepa,2008

8. «Enmnas xomteknus Ludposeix OOpazoBarenbHBIX PecypcoB» (Habop MUPPOBEIX PECypcoB K
yueOnukam yuanu [Tonomapesoit M.H.) (http://school-collection.edu.ru/).
9.www.bio.1september.ru— razera «buosorus» -npuiaoxeHue K «1 ceHTIOops».
10.http://bio.1september.ru/urok/ -Matepuansl K ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX
CO3J1aH cait, ObuIM OonmyOJIMKOBaHbI B ra3zere "buonorus". ABropamu caiita npojenana 0oJbas
paboTa MO CHCTEMaTU3UPOBAHMIO Ta3€THBIX CTaTed ¢ Y4ETOM IIKOJBHON y4yeOHOW MpOrpaMMbl
no npeamery "buonorus".

11. www.bio.nature.ru — Hay4HbIe HOBOCTH OHOJIOTHH

12.http://ebio.ru/ - DnexTponHblii yueOHUK «buonorus». ComepKUT BCe pa3lelibl OMOJIOTHH:
00TaHUKY, 300JI0THI0, aHATOMUIO U (PU3HOJOTHIO YENIOBEKa, OCHOBBI IIMTOJOTMH U TE€HETHKH,
HBOJIIOLIMOHHYIO TEOPUI0 M 3KOJOrHio. MokeT ObITh PEKOMEHJIOBAaH Y4alluMCs JUIs
CaMOCTOSITENIbHOM pabOTHI.

13.http://www.gbmt.ru/ - T'ocynapctBennsiii buonorndeckuit myzeit um. K. A. Tumwupssesa.
Buptyansasie skckypcun: JKuBoTHbIe B MHdax U Jerennax, JKUBOTHbIe-cTpoutTenu, 3a0ora o
noromctBe, OmacHbie KUBOTHBIC. LlndpoBsie konuu GoHma My3est MOT'YT ObITh HCIIOJB30BAHbI B
KauyeCcTBE WJUTFOCTpalluid



https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1566810486916000
https://www.google.com/url?q=http://www.bio.1september.ru&sa=D&ust=1566810486917000
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&ust=1566810486917000
https://www.google.com/url?q=http://www.bio.nature.ru&sa=D&ust=1566810486918000
https://www.google.com/url?q=http://ebio.ru/&sa=D&ust=1566810486918000
https://www.google.com/url?q=http://www.gbmt.ru/&sa=D&ust=1566810486919000
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