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PaGouast mporpamma yue6HOTO nmpeamera «buosorus» cpeaHero oomero oopa3oBaHus
COCTaBJICHA Ha OCHOBE:

o @enepanpHoro 3akoHa "OO0 obpa3zoBanun B Poccuiickoit @eneparuu" ot 29.12.2012 N 273-
D3

o ®denepanabHOro rocy1apcTBEHHOTO0 00pa30BaTENBHOIO CTaHIapPTa CPEIHEr0 O0IIETro
obpazoBanus (yTB. IpukazoM MuHuUcCTEpCcTBa 0Opa3zoBanus u Hayku PD ot 17 mas 2012 r. N
41, c IBMEHEHUSIMH U JTOTIOJTHEHUSIMH )

e ABTOPCKOW MpPOTrpamMMBbI: CPEIHEro 00Iero oopa3oBaHus M0 OMOJIOTHH MPEAMETHOW JTHHUN
yueOHuKoB «JIunus sxu3Hn» B. B. Ilaceunuka, I'. I'. IlIBenoBa, T. M. Edumonoii (M. :
[Ipocsemenue, 2018).

e [IIpenmer «buonorus» B cpenneil mkoine nzydaercs B 10 u 11 xmaccax Ha 6a30BOM ypOBHE.
OOmiee KOJIMYECTBO BpPEeMEHM Ha JBa roja oOydeHUs cocraBisier 67 yacoB. OOmas
HeJZlenbHas Harpy3ka B KaXJ10M rofly o0y4eHus cocTaBiser |1 Jac.



1. Ilnanupyembl pe3yabTaThl 0CBOEHHUS Y4eOHOro npeamera «buoJsorus»

JesaTensHOCTh 00pa30BaTEIBLHOTO YUPEKIACHHS 00IIero 00pa3oBaHus B 00y4eHUH OMOJIOTUH B
cpeaHel (TMOJIHOM) IKOJIe AOJKHA OBITH HAalpaBlieHa Ha JOCTHKEHHE 00yJYaroIUMUCs
CIIEYIOIIUX JUYHOCTHBIX Pe3yJIbTATOB!

1) peanu3anuu THYECKUX YCTAHOBOK MO OTHOIIEHUIO K OMOJIOTUYECKUM OTKPBITHSIM,
UCCJIEIOBAHUSIM U UX PE3yJIbTaTaM;

2) mpu3HaHUS BBICOKOM LIEGHHOCTH JKU3HU BO BCEX €€ MPOSBICHUSAX, 3J0POBbS CBOETO U IPYTUX
JI0JIeH, pean3aluy yCTaHOBOK 3J0POBOT0 00pa3a )KU3HU;

3) chopMUPOBAHHOCTH MMO3HABATEIHHBIX MOTUBOB, HAIIPABJIICHHBIX HA TIOJyYEeHUE HOBOTO
3HaHMS B 00J1aCTH OMOJIOTUH B CBSI3H C OyayIieil mpodeccHoHambHON ASSITEIIBHOCTHIO HITH
OBITOBBIMHU TTPOOJIEMaMH, CBSI3aHHBIMH C COXPAHEHHEM COOCTBEHHOTO 37I0POBbSI U
9KOJIOTHYECKOM 0€30MacHOCTH.

MeTanpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHHSI BBIITYCKHUKAMU CTapIIeH MIKOIBI 6a30BOTO
Kypca OHOJIOTHH SIBIISIFOTCS:

1) oBrazeHe COCTABISIONIMMHU UCCIIEIOBATENILCKON U MIPOSKTHOU JeSTeIbHOCTH, BKITIOUAs
YMEHHMsI BUJIETh TPOOJIEMY, CTaBUTh BOIPOCHI, BBIIBUTaTh TUIIOTE3bL, AaBATh ONPEACICHUS
MOHSITHSIM, KIIACCU(PUITUPOBATH, HAOIIOAATh, TPOBOAUTH SKCIIEPUMEHTHI, I€1aTh BHIBOJII U
3aKIJIIOUEHUs, CTPYKTYPHUPOBATh MaTepuai, OObICHATh, JOKAa3bIBATh, 3aLIUILATH CBOU UJIEH;

2) ymenus paboTath C pa3HbIMU HCTOUHUKAMH OMOJIOrMYeCKONH MHPOPMALIMU: HAXOJUTh
OMOJIOTHYECKYI0 HH(GOPMAIIHIO B PA3IMYHBIX UCTOYHHUKAX (TEKCTE YUCOHHMKA, HAyUHO-
MOMYJISIPHOU TUTEpaType, OUOIOTHUECKUX CIIOBAPSX U CIPABOYHUKAX ), aHATH3UPOBATh U
OIICHUBATh WH(POPMAIINIO, MPEe0OPa30BBIBATH HHMOPMAIIHIO U3 OHOW (GOPMBI B APYTYIO;

3) crtocoOHOCTH BBHIOMPATH 1IENIEBBIE M CMBICTIOBBIE YCTAHOBKH B CBOMX JICHCTBHSX M IMOCTYIKaX
10 OTHOILIEHHIO K KMBOW MPHUPOJIE, CBOEMY 37J0POBBIO U 3J0POBbIO OKPYKAIOIINX;

4) yMeHHS aJIeKBaTHO MCTOIb30BaTh PEYEBBIC CPEICTBA ISl AUCKYCCUU U apTyMEHTAIIUU CBOSH
MO3UIMH, CPABHUBATh Pa3HbIE TOUKHU 3PEHHUS], apTyMEHTHPOBATh CBOIO TOUKY 3PEHHSI, OTCTauBaTh
CBOIO MO3UIIHIO.

[IpenmMeTHBIMHU pe3yJIbTATAMH OCBOCHHUSI BHIITYCKHUKAaMU CTapIIel IKOJIbI Kypca

O6uosnornu 6a30BOro YpoBHS SIBJISIOTCS:

B noznaeamenwvnoit (unmennexkmyanvHoit) ciepe:

1) xapakTepHucTuKa cofepKaHus OMOJIOTHYECKUX TEOPHUil (KJIeTOUHas!, SBOIIOLMOHHAS TEOPUs
Hapeuna); yuenus Bepraackoro o 6uocdepe; 3akoHOB MeH e, 3aKOHOMEPHOCTEH
W3MEHUYUBOCTH; BKJIaJIa BBIJAIONINXCS YUEHBIX B Pa3BUTHE OMOIOTHYECKON HAYKH;

2) BBIJIEICHHUE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTHYECKUX O0BEKTOB (KJIETOK: PACTUTEIHHBIX 1
YKUBOTHBIX, JIOSJICPHBIX U SJCPHBIX, TIOJOBBIX U COMATUYECKUX; OPTAHU3MOB: OJTHOKJICTOYHBIX H
MHOTOKJIETOYHBIX; BUJIOB, IKOCUCTEM, Orochephl) 1 mporieccoB (0OMEH BEIIECTB, Pa3MHOKEHHE,
JieNieHHe KIETKH, OII0JI0OTBOPEHHE, AEWCTBUE HCKYCCTBEHHOTO U €CTECTBEHHOTO OTOOPOB,
dbopMHupoBaHKE MPUCIIOCOOIEHHOCTH, 00pa30BaHNE BUJIOB, KPYTOBOPOT BEIIECTB U
MPEeBpAICHUS

SHEPTHH B DKOCUCTEMaX u Ouocdepe);

3) oObscHeHHE PO OMOJIOTUH B (POPMUPOBAHMH HAYYHOT'O MUPOBO33PEHHUSI; BKIIaa
OMOJIOTHYECKUX TEOPHil B POPMHUPOBAHUE COBPEMEHHON €CTECTBEHHO- HAYYHON KapTHUHBI MUPA;
OTPHUIATEIILHOTO BIHUSIHUS aJTKOTOJISI, HHKOTUHA, HAPKOTUYECKUX BEIIESCTB HA PA3BUTHE
YyeJlIoBeKa; BIUSHUS MyTareHOB Ha OPraHU3M YeJI0BeKa, SKOJIOrHYecKuX (akTOpoB Ha
OpPTaHU3MBI; IPUYUH BOJOINN, U3MEHSIEMOCTH BUJIOB, HAPYIIICHUI Pa3BUTHS

OpraHU3MOB, HACJIE/ICTBEHHBIX 3a00JIeBaHUM, MyTalllil, yCTOHYMBOCTH U CMEHBI 3KOCHUCTEM;

4) npuBeeHHE I0KA3aTENbCTB (ApryMEeHTAIUs1) €IMHCTBA )KMBOIM M HEXKUBOU MPUPOJIbI, POICTBA
YKUBBIX OPraHU3MOB; B3aUMOCBSI3€H OPraHU3MOB U OKPYXKAIOIIeH cpelibl; HEOOXOAUMOCTH
COXpaHEeHHsI MHOT000pa3Hsi BUJIOB;

5) yMeHue ToJIb30BaThCsl OMOJIOTMYECKON TEPMUHOIOTHEN U CUMBOJIMKOM;



6) peleHne JIEMEHTAPHBIX OMOIOTHYECKUX 3a/a4; COCTABICHUE dJIEMEHTAPHBIX CXEM
CKpEIIMBAHUS U CXEM MEPEHOCa BEIIECTB U YHEPIHH B SKOCUCTeMaXx (1eTH MUTaHus);

7) onucanue oco0eil BUIOB 10 MOP(HOIIOTHIECKOMY KPUTEPHIO;

8) BBIIBIIEHUE U3MEHYMBOCTH, PUCIIOCOOJIEHUI OPTaHU3MOB K cpesie 00UTaHusl, HCTOYHUKOB
MYTareHOB B OKpYKaroliei cpezie (KOCBEHHO), aHTPOTIOTEHHBIX M3MEHEHHI B SKOCHUCTEMAaX
CBOEH MECTHOCTH; U3MEHEHU B SKOCHCTEMAax Ha OMOJIOTHYECKUX MOJIETISX;

9) cpaBHEeHHE OMOJIOTUYECKUX 00BEKTOB (XMMUYECKHI COCTaB TeJ KUBOW M HEXHBOW MPUPOJIBI,
3apOJIBIII YEJIOBEeKa U IPYTUX MIICKOMUTAIOIINX, IPUPOJAHBIE SKOCUCTEMBI U arpOIKOCUCTEMBI
CBOCH MECTHOCTH), TIPOIIECCOB (€CTECTBEHHBIN M UCKYCCTBEHHBIM OTOOPEI, ITOJIOBOE U OecTooe
pa3MHOXeHHUsI) U GOPMYIHUPOBKA BHIBOJOB Ha OCHOBE CpPaBHEHUS.

B yennocmmuo-opuenmayuonnoit cghepe:

1) aHanu3 1 OIeHKA Pa3IUYHbIX TUIOTE3 CYIIHOCTH KU3HU, IPOUCXO0XK/ICHUE YeIOBeKa U
BO3HUKHOBEHUE )KH3HU, MI00ATBEHBIX YKOJIOTUYECKUX MPOOIEM U MyTel UX PEIICHUs,
MOCJIC/ICTBHI COOCTBEHHOH JEATEIHLHOCTH B OKPYKAIOIIEH cpeie; OMoIornieckoi nHdopMaIm,
MOJTy4aeMOU U3 Pa3HBIX HCTOYHUKOB;

2) oleHKa 3TUYECKHUX aCIIeKTOB HEKOTOPHIX MCCIEAOBaHUI B 00J1aCTH OMOTEXHOJIOTHHI
(KIIOHUPOBaHUE, HCKYCCTBEHHOE OIUIOJ0OTBOPEHHE, HAIPABICHHOE U3MEHEHUE TEHOMA).

B chepe mpyooeoii deamenvnocmu: oBIageHUEe YMEHUSIMA U HaBbIKAMU MOCTAHOBKH
OMOJOTUYECKHUX YKCIIEPUMEHTOB M OOBSICHEHHS UX PE3YJIbTATOB.

B cghepe puzuueckoii oesmenvnocmu: 000CHOBaHUE U COOTIOICHUE MEP MPODUITAKTHKH
BUPYCHBIX 3a00JIeBaHUM, BPETHBIX PUBBIYCK (KypeHHE, YIIOTPEOICHIE aTKOTOJIsI, HAPKOMAHHS );
IIPaBUJI TOBEJICHUS B OKPY>KaIOIlIeH cpeie.

B pe3yabTare usydenuns yaeOHoro npeamera «buosiorusi» Ha ypoBHe cpeaHero (I0JHOI0)
001ero o0pazoBaHus BHIMYCKHUK HA 0230BOM YPOBHE HAYYHUTCS:

— pacKphIBaTh HA MIPUMEPaxX POJib OMOJIOTHH B OPMUPOBAHUU COBPEMEHHON HAYYHOU KAPTUHBI
MHpA U B TPAKTUYECKON JEATEIIbHOCTH JIIOJIEH;

— TIOHMMATh U OINKCHIBATh B3aUMOCBSI3b MEXK/Y €CTECTBEHHBIMH HayKaMu: OMOJIOTHEH,
(bU3MKOHN, XUMHEH; YyCTaHABINBATh B3AMMOCBSI3b MPUPOIHBIX SIBJICHUMH;

— MOHUMATbh CMBICJI, PA3JINYaTh U ONMKUCHIBATH CUCTEMHYIO CBSI3b MEX/I1Y OCHOBOIIOJIATalOIUMHU
OMOJIOTMYECKUMU TTOHATHSMU: KJIETKa, OPTaHU3M, BUJI, IKOCUCTEMA, Orocdepa;

— TPOBOJUTH HKCIIEPUMEHTHI 110 U3YUYEHUIO0 OMOJIOTHIECKIX OOBEKTOB U SIBICHUMN, OOBSICHATH
pe3yNbTaThl SKCIIEPUMEHTOB, aHAIU3UPOBAThH UX, POPMYIUPOBATH BHIBOIBI;

— HUCTOIB30BaTh OCHOBHBIC METO/IbI HAYYHOTO MO3HAHUS B YUEOHBIX OMOIOTHUECKUX
UCCJIEIOBAHMSIX, TPOBOJAUTDH SKCIIEPUMEHTHI 110 U3YUEHHUIO0 OMOJIOTHYECKUX 0OBEKTOB U SIBJICHUH,
OOBSACHATH PE3YyIbTATHI SKCIIEPUMEHTOB, aHATH3UPOBATh UX, (HOPMYIUPOBATH BHIBOJIBI;

— (G opMyNIHMpOBaTh TMIOTE3bl HA OCHOBAHUH IPEIJIOKEHHOM Onoornyeckoi nHpopMauu u
npeasiaraTh BApUAHThI POBEPKU TUIIOTES;

— CpaBHMBATh OMOJIOTUYECKUE OOBEKTHI MEXK/y COOOM M0 3a/JaHHBIM KPUTEPHSIM, J1€1aTh
BBIBOJIbI M YMO3AKJIFOUEHUSI HA OCHOBE CPaBHEHUS;

— 00OCHOBBIBaTh €IMHCTBO KUBOM M HEXKUBOI MPUPOIbI, B3AUMOCBS3H OPraHU3MOB U
OKpY’KalolIel cpeabl Ha OCHOBE OMOJIOTHUECKUX TEOPUIA;

— IPUBOJIUTH MPUMEPHI BEIIECTB OCHOBHBIX IPYII OPraHUYECKUX COeNMHEHUN KIeTKH (OeNKOB,
JKUPOB, YIJIEBOJIOB, HYKJIEUHOBBIX KUCIIOT);

— pacrno3HaBaTh KJIETKU (MPOKAPUOT U 3YKApUOT, pACTECHHUI U dKUBOTHBIX) IO OMUCAHUIO, HA
CXEMAaTUYECKUX U300PKEHUSIX; YCTAHABIUBATH CBSI3b CTPOCHUS U (DYHKIIUH KOMIIOHEHTOB
KJIETKH, 00OCHOBBIBATh MHOTOOOpa3ne KIIETOK;

— OOBSCHSATH MHOTOOOpa3e OpraHN3MOB, IIPUMEHSISI IBOJIIOLNMOHHYIO TEOPHIO;

— OOBSACHATH MPUYNHBI HACIIECTBEHHBIX 3a00I€BaHMUIA;

— BBISIBJIATh U3MEHYUBOCTh Y OPraHU3MOB; CPAaBHUBATh HACIIEICTBEHHYIO U HEHACIIEICTBEHHYIO
U3MEHYUBOCTD;



— BBISIBJISITH MOpQOJIOoTruIecKkre, (PU3NOJOTHIECKIEe, TOBEICHYECKUE aIallTallid OPTaHU3MOB K
cpene oOuTaHUs U ACHCTBUIO SKOJOTUUECKHUX (DAKTOPOB;

— COCTaBJISITh CXEMBI IIEPEHOCA BEIIECTB U YHEPTHH B 3KOCHUCTEME (ILIETTH TTUTAHHUS );

— MPUBOIUTH J0KA3aTEIHCTBA HEOOXOIUMOCTH COXPAHEHHST OMOPa3HOOOpa3us IS
YCTOMYMBOTO Pa3BUTHUS U OXPAHbI OKPYXKAIOLIEH CPENbL;

— OLIGHUBATh JJOCTOBEPHOCTH OMOJIOrMUYECKOi MHPOpPMAIINH, TOYYEHHOM U3 pa3HbIX
HUCTOYHUKOB;

— MPEACTABIATH OMOJOTUYECKYI0 HH(POPMAIIMIO B BUJIE TEKCTA, TAOIHIIBI, TpaduKa, JuarpaMMbl
U JIeTIaTh BBIBOJBI HA OCHOBAHHHY MPEACTABICHHBIX TaHHBIX;

— OLIGHUBATh POJIb TOCTHKEHUN T€HETUKHU, CEJIEKIINH, OMOTEXHOJIOTHH B MPAKTUYECKOM
JESITEIIbHOCTH YEIOBEKa,

— OOBSACHATH HETATUBHOE BIUSHUE BEIIECTB (AJIKOT0JIsl, HIKOTHHA, HAPKOTUYECKUX BELIECTB)
HAa 3apOIBIIICBOC PA3BUTHE YETIOBEKA.

BbinyckHuK Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUYHThCS:

— oasamv HayuHOe 00bACHEeHUe OUONOSULEeCKUM haKmam, npoyeccam, s81eHUsIM,
3AKOHOMEPHOCMAM, UCNONb3Ys buoiocudeckue meopuu (Kiemounyro, 3601I0YUOHHYI0), YueHUe O
buocghepe, 3aKOHbI HACIEOCMBEHHOCIU, 3AKOHOMEPHOCTNU USMEHUUBOCUL

— Xapaxkmepusoeams co8peMeHHble HaNpagieHus 8 pa3sumuly OUON02UU, ONUCHIBAMb UX
B03MOJHCHOE UCNONb308AHUE 8 NPAKIMUYECKOU 0esimelbHOCMU,

— cpasHusamsv cnocoowl Oelenusi Kiemku (Mumo3 u metios);

— pewiams 3a0a4u Ha nocmpoenue gpaecmenma emopou yenu J{HK no npeonoscennomy
¢paemenmy nepsoii, uPHK (MPHK) no yuacmxy /THK;

— pewams 3a0a4u Ha onpedeneHue KOIUuecmaa XpoMoCcoM 8 COMAmMuYecKux u nojilo8bix
KIeMKax, a makaice 8 K1emKkax neped Hauaiom oelleHuss (Metio3a Uiy Mumosa) u no e2o
OKOHUAHUU (OJI51 MHO2OKIIEMOYHbBIX OP2AHUIMOB);

— pewiams 2enemuyecKue 3a0aiu Ha MOHOSUOPUOHOe CKpeuusanue, coCmasisims cxemul
MOHOUDPUOHO20 CKPEWUBAHUS, NPUMEHSS 3AKOHbI HACTIEOCMEEHHOCMU U UCHOIb3YSL
OuoNI02UYeCKYI0 MEPMUHONOUIO U CUMBONUKY;

— YCMAaHaenueams mun HAc1e008aHus U Xapaxkmep nposeieHus NPU3HAaKa no 3a0aHHol cxeme
POOOCNIOBHO, NPUMEHSISI 3AKOHBI HACAEOCMEEHHOCIUL,

— OYeHUBAMb pe3yIbmamol 83aUMO0CCBUsL YeN08eKd U OKpYHCarowell cpeobvl,
NPOCHO3UPOBAMb 803MOIICHBIE NOCTIEOCMBUSL 0esMeNTbHOCMU YellogeKa OJisl CYUeCmB808aHUs]
OMOENbHBIX ODUONOSUHLECKUX 0OBEKMO8 U YelblX NPUPOOHBIX CO0OUeCcma.



2. Conepxanne yueOHOro nmpeamera

Buosorus 10 kaace
( 1 gac B Henmemro, Bcero 34 yaca B roj)

buosiorusi Kak KOMILIEKC HAYK O )KMBOM NpUpoae

buosnorus kak KOMIUIEKCHAs! HAyKa, METO/Ibl HAYYHOI'O ITO3HAHMS, UCIIOJIb3yEMBIE B
ouonorun. Cospemennvie Hanpaesienus 6 ouono2uu. Ponb 6uonoruu B GopMUpOBaHUN
COBPEMEHHOM Hay4YHOI KapTUHBI MHpPA, MPAKTUYECKOE 3HAU€HNE OMOIOTMUYECKUX
3HaHW. bronornueckrue CUCTeMbI Kak MpeIMeT U3y4eHus OMOJIOTHH.
CtpykTypHbIe M YHKIMOHAIbHbIE OCHOBBI KM3HH

MonekynsipHbie OCHOBBI xku3HH. Heoprannueckue BemiecTsa, ux 3HaueHue. OpraHnyeckue
BellecTBa (yriaeBoIbl, JUMHUAbI, O€NKH, HyKJIeHHOBbIE KUCIOThl, AT®) u ux 3HaueHue.
Buononumepst. [pyaue opeanuueckue eewjecmea knemxu. Hanomexnonoeuu 6 6uonozuu.

[{utonorusi, METOIBI HUTOJIOTHH. POJIb KIIETOUHON TEOPHUH B CTAHOBIIEHUH COBPEMEHHOMN
€CTECTBEHHO-HAay4YHOU KapTuHbI Mupa. Kinetku npokapuot u s3ykapuoT. OCHOBHBIE YaCTU U
OpraHOUbI KJIETKHU, UX (QYHKIUH.

Bupycel — HexsieTouHas opMa XU3HU, MEPBI TPOPHUIAKTUKY BUPYCHBIX 3a00JI€BaHUii.

JKusnenesarenbHOCTh KiaeTkU. [Inactrnaeckuii ooMen. @oTocuHTe3, XeMocuHTe3. bruocnaTes
Oenka. DHepreTuueckuii oOMeH. XpaHeHue, repeada v peaan3alysi HaclIeACTBEeHHON
uHpopmaruu B kietke. [ enernueckuii koa. ['en, renom. ['enomuka. Brusanue naprozennulx
gewjecme Ha npoyeccovl 6 Kiemke.

Knerounsrnii nukn: uaTepdaza u aenenne. Mutos u Meios, ux 3naueHue. CoMaTuyeckue u
MOJIOBBIE KJIETKH.

buoaorus 11 kaace
( 1 gac B Hememto, Bcero 33 vaca B rof)
Oprannsm
Opranusm — eIMHOE 1IeJ0€.
KuznenesaTenpbHOCTh opranusma. Perymnsamus ¢GyHKIUI opranu3ma, ToMeocTas.

Pa3zmuoxeHne opraan3MoB (0ecrosioe u mojaoBoe). Cnocobwvl pazmMHodCeHUs Y pacmenuil u
acusomuuix. UHIMBUIyaabHOE pa3BUTHE OpraHn3Ma (oHToreHes). Ilpuunnel HapyeHui
pa3BUTHS. PenpoyKTUBHOE 310POBbE YETOBEKA; MOCIEICTBUS BIUSHUS AJIKOTOJIsI, HUKOTHHA,
HApPKOTUYECKUX BEIIECTB HA SMOPHOHAIBHOE pa3BUTHE uenoBeKa. JKusnenHnvle yurivl pazuwix
2PYnn Op2aHu3mMos.

['enernka, METOIbI TEHETUKH. | 'eHETHYECKAs! TEPMUHOJIOTHUS U CUMBOJIMKA. 3aKOHBI
HacseacTBeHHOCTH I'. Mennens. XpoMocoMHas Teopus HaciecTBeHHOCTH. Onpeenenye noa.
CuenyieHHOE C TI0JI0OM HaclieJOBaHHE.

I'eneruka yenoBeka. HacnencTBeHHbIie 3a00/IeBaHUS YEIIOBEKA U X MIPEIYIIPEKICHUC.
DTHYECKHE aCIeKThl B 00JIaCTH MEAUITMHCKONW TeHECTHKH.

I'enorun u cpena. HenacnencreenHas U3MEHUUBOCTh. HacnencTeBeHHass K3MEHYMBOCTb.
Mytanuu. MyTtareHsl, UX BIMSHUE HA 3JJOPOBbE YEIOBEKA.

Jomectukanus u cenekuusa. Metonsl cenekuuu. buotexHosorus, e€ HalnpaBJIeHUs U
MEePCIEKTUBBI pa3BUTHS. buobezonacnocme.

Teopus 3BoIOUUHA

Pa3BuTHE HBOTIOIMOHHBIX HIeH, 3BoMtOIIMOHHAs Teopus Y. [lapBuna. CUHTETHYECKAs TEOPUS
sBONMIOIMU. CBUAETENIBCTBA 3BOJIOLMH KMBOU MPUPOIbl. MUKPO3BOJIOLMS U MAKPOIBOJIOLIHS.
Bupn, ero kputepuu. [lonynsiiusa — 351eMeHTapHasi €AMHULIA SBOJIONUHA. [[BIKYIIIME CHITBI
HBOITIOIINHU, UX BIUSHUE HA TeHODOH monysaiuu. HampaBieHus SBOTIOIHH.

MHoroo6pa3ue opraHu3MOB KakK pe3ysbTaT 3BoJtonun. [I[puHIUb! Kilaccudukanmu,
CHCTEeMaTHKa.

Pa3zButue :xxu3Hu Ha 3emJie



['umoTe3bl npoucxoxaeHH KU3HHA Ha 3emiie. OCHOBHBIC ATAIbl YBOJIONUN OPTAaHHYECKOTO
MHpa Ha 3emiie.

CoBpeMeHHBIE PEACTABICHHUS O MPOUCXOKICHUN YEIIOBEKA. JBOIIOIHS YeIOBEKa
(anTpormorenes). J{BikyIiue cuiibl aHTpornoreHesa. Pacel ueinoBeka, UX MPOUCXO0XKIEHUE U
€IMHCTBO.

Opra"nusmsl 1 OKpY:KalolIas cpeaa

[TpucnocoOneHust OpraHu3MoB K JEHCTBUIO IKOJIOTUYECKUX (DAKTOPOB.

buoreornieno3. kocucrema. PaznoobOpazue skocucteM. B3anMOOTHOIIEHUS TOTTYJISIIINI
Pa3HBIX BUIOB B 3KocucTeMe. KpyroBOpoT BEIIECTB U MOTOK YHEPTHH B SKOCUCTEME.
YcToiuuBOCTh U JUHAMUKA 3KocucTeM. [locnencTBus BIUSHUS 1€ATEeIbHOCTH YeJI0oBeKa Ha
skocucTeMbl. CoxpaHeHrne 6Mopa3HOo0Opasusi KAk OCHOBA YCTOMYHUBOCTH SKOCUCTEMBI.

CrpykTrypa 6uochepsl. 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHOCHEPHI.

Kpyzosopomwi sewgecms 6 buocghepe.

['moGasbHBIC aHTPOTIOTeHHBIE U3MeHEeHUs B Ouocdepe. [Ipobiembl yCTOMYUBOTO pa3BUTHS.

Ilepcnexmuevl pazeumus OUOI02ULECKUX HAVK.

IIpuMepHBbIi NepeYyeHb JJA00PaATOPHBIX U MPAKTHYECKUX PA00T (HA BLIOOP yUMTe/Is1):
1. Ucnionb30BaHue pa3inuYHbIX METOAOB IPU U3yYCHUN OMOJIOTHYECKUX OOBEKTOB.
2. Texnuka MUKPOCKOITUPOBAHUSI.
3. N3yuenue KJI€TOK paCTEHUHN U )KUBOTHBIX 1I0JI MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpEnapaTax u
UX OIHCAHHME.
4. IlpuroToBiieHHEe, pacCMaTPUBAHUE U OITUCAHUE MUKPOIPENapaToOB KJIETOK PACTEHUH.
5. CpaBHEHHUE CTPOEHUS KJIETOK PACTEHUMN, )KUBOTHBIX, TPUOOB M OAKTEPHIA.
6. I3ydyeHne ABM>KEHUS LIUTOIIA3MBI.
7. 3yuenne nmiua3Moian3a U Jenia3MoiIn3a B KIETKaxX KOXKHIIBI JTyKa.
8. 3yuyeHue pepMEHTaTUBHOTO PACHICTIIICHUS IEPOKCHIA BOJOPOIa B PACTUTENBHBIX U
JKUBOTHBIX KJIETKaX.
9. ObHapyxeHue OeNKoB, YIIIEBOJIOB, JUIHUOB C TIOMOIIHI0 KAUECTBEHHbBIX PEAKLIUH.
10. Beigenenue JIHK.
11. U3ydenue KaTaquTUYECKON aKTUBHOCTH ()ePMEHTOB (Ha MpUMEpe aMHJIa3bl WIIM KaTalasbl).
12. HaGmrogeHne MuTO3a B KJIETKaX KOHUYMKA KOPEITKa JIyKa Ha TOTOBBIX MHUKpOIIperapaTax.
13. M3yuenue XpoMOCOM Ha TOTOBBIX MUKpOIIpENaparax.
14. 3ydyenue ctaauii Meiio3a Ha TOTOBBIX MUKpOIIpenaparax.
15. 3y4yeHue cTpoeHus MOJIOBBIX KIETOK HAa TOTOBBIX MUKpOIIpEnapaTax.
16. Pemenune aneMeHTapHBIX 33724 110 MOJICKYJISIPHON OMOJIOTHH.
17. BoisiBlieHHE MPU3HAKOB CXOJICTBA 3apObIIIEH YEIOBEKA U IPYTUX MMO3BOHOYHBIX KUBOTHBIX
KaK JOKa3aTeIbCTBO UX POJACTBA.
18. CocTaBneHue 3JEMEHTAPHBIX CXEM CKpEIIMBAHMSL.
19. PemieHne reHeTHYECKUX 3a0a4.
20. U3ydenue pe3yapTaToB MOHOTHOPUIHOTO U AUTHOPUIHOTO CKPEUIUBAHUS Y APO30(UIBI.
21. CocTaBiieHHE U aHAJIU3 POJIOCIOBHBIX YEJIOBEKA.
22. VI3yueHue N3MEHYMBOCTH, IOCTPOEHUE BapUALIMOHHOTO PSia U BapUallMOHHOW KpUBOH.
23. Onucanue peHoTura.
24. CpaBHeHHE BUI0B IO MOP(OJIOTHUECKOMY KPUTEPUIO.
25. Onucanne nMpucrocoOJeHHOCTH OpraHu3Ma U €€ OTHOCUTEIILHOTO XapaKTepa.
26. BeIsiBIIeHHE TIPUCTIOCOOICHHU OPTaHU3MOB K BIHSIHHIO PA3IMYHBIX SKOJTOTHIECKHIX
(bakTopoB.
27. CpaBHEHHE aHATOMHYECKOT'O CTPOCHUS PAaCTCHUN Pa3HBIX MECT OOUTAHUSI.
28. Metopl uamMepenus pakTopoB Cpeabl OOMTaHUS.
29. 3yuyeHue 3K0JIOrHYeCKUX afanTaliil 4eoBeKa.
30. CocTaBiicHHE NUILEBLIX 1IENCH.
31. 3y4yenue u onvcanne 3KOCUCTEM CBOE MECTHOCTH.
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32. MonenupoBaHUe CTPYKTYP U MPOIECCOB, MPOUCXOISIINUX B SKOCUCTEMAX.
33. O1ueHKa aHTPONOT€HHBIX U3MEHEHUH B MPUPOJIE.



3. TemaTrnuyeckoe MJIAHMPOBAHME

10 knacc
Ne | Tema KonuuecTBo 4acoB
/11
1 | Beenenue 5
2 | MouneKymsipHbIil YpOBEHb 13
3 | KneTouHblii ypOBEHb 15
4 | TlpoMmexxyTouHas arTecTalus 1
Hroro 34
11 knacc
Ne | Tema KonuuecTBo uyacoB
/11
1 | Opranu3mMeHHbIH YPOBEHb 8
2 | [TonmynsiuOHHO-BU0OBOM YPOBEHD 8
3 | OKocHCHUTEMHBINH YPOBEHD 8
4 | buocdepHblii ypoBEHb 8
5 | [IpomexyTouHasi aTTecTanus 1
Hroro 33
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