[MTOACHUTEJIBHA A 3AIINCKA
[Tpennaraemast pabouasi mporpaMma peaau3yeTcs PU UCIOIb30BAaHUH YIE€OHUKOB «buomorusi.
10 kimace» u «buosorust. 11 kinace» nox penakuueit npodeccopa B. B. [Taceunuka. [Iporpamma
COCTaBJIEHA B COOTBETCTBUHU C TPEOOBAHUSAMU K pe3yJIbTaTaM CPEIHEro 00IIero oopa3oBaHus,
yTBepKAEHHBIMU DeiepabHbIM FOCyAapCTBEHHBIM 00pa30BaTEeIbHBIM CTAHIAPTOM CPEIHETO
o01ero oopa3oBaHusl.
[Tporpamma paspaboTtana ¢ y4ETOM aKTyallbHBIX 33[a4 00y4YeHHsI, BOCOHUTAHUS U Pa3BUTHUS
oOydaromuxcsi. OHa yYUTBIBAET yCIOBHS, HEOOXOMUMBIE JIJIS Pa3BUTHSI TUIHOCTHBIX H
MO3HABATEJIbHBIX KAUYECTB 00YUYaIOIUXCS.
[TporpamMmMa BKIIIO4aeT 00s3aTEIBHYIO YaCTh Y4eOHOT0 Kypca, 3NoxkeHHYIo B «[IpuMepHoii
OCHOBHOI1 00pa3oBaTeIbHON MporpaMMe o OMOJIOTHUU Ha YPOBHE CPETHEr0 OOIIEero
o0Opa3oBaHus», U paccuuTana Ha 70 yacoB. B Hell conep)kuTcs NpUMEPHBIN ITEpeUeHb
71a00paTOPHBIX U MPAKTHYECKUX pabOT, HE BCE U3 KOTOPHIX 003aTeNbHBI IS BHITOTHEHUSI.
Yuurenb MOXKET BHIOpPATh U3 HUX T€, JJIS POBEACHHUS KOTOPHIX €CTh COOTBETCTBYIOIIUE YCIOBHUS
B IIKOJIE.
OcBoeHHE MPOrpPaMMEI IO OMOJIOTHH 00ECTICUNBACT OBIIAJICHIE OCHOBAMHU YYE€OHO -
HCCJIEIOBATEILCKOM 1eATEeNbHOCTH, HAYYHBIMU METOJAMH PEIICHUS PA3IMUYHBIX TEOPETHUECKUX
U TIPAaKTHYECKUX 3a7a4. M3yuenune 6uosoruu Ha 6a30BOM ypOBHE OPUEHTHPOBAHO Ha
obecrnieueHre o011e00pa3oBaTeNbHON U OOILIEKYIBTYPHOM MOATOTOBKH BBIITYCKHUKOB.
Ha 6azoBoM ypoBHe u3yuenue npeamera «buonorus» B yactu GopMHPOBaHUS y 00yUJaIOIIUXCSI
HAYyYHOTO MUPOBO33PEHHSI, OCBOCHHUS OOIIIEHAYYHBIX METOJOB, OCBOCHHUS MPAKTUIECKOTO
NPUMEHEHHS HAayYHBIX 3HAaHUH OCHOBAHO HAa MEXKIIPEIMETHBIX CBS3AX C MPEeIMETaMH 00J1acTen
€CTECTBEHHBIX, MATEMATHUYECKUX U TYMAHUTAPHBIX HAYK.
Pabovas mporpamma 1o OMOJIOTHN BKITIOYAET CIETYIONIUE Pa3aebl:
1 [losicHuTenpHas 3aMMcKa, B KOTOPOU YTOUHSIOTCS 00IIKe e 00pa3oBaHus ¢ y4ETOM
cnenupuKA OMOJIOTUH KaK y4eOHOTo IpeIMeTa.
2 OOm1ast XxapaKTepUCTHKa Y4eOHOT0 IIpeIMeTa ¢ OIpe/IeIeHUEeM Iesiel U 3a1a4 ero N3y4eHusl.
3 MecTo Kypca Ouosoruu B yueOHOM TUTaHE.
4 Pe3ynbTaThl OCBOCHHUS Kypca OMOJIOTUU — JIMYHOCTHBIE, IPEIMETHBIC U METANPEMETHBIE.
5 ConeprxaHue Kypca OMOJIOTHH.
6 [Inanupyemble pe3yabTaThl H3yUYeHUs Kypca OMOJIOTHH.
7 IlpumepHOE TeMaTHYEeCKOe TUTAHUPOBAHHUE.

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA

B cucreme ectecTBeHHO-HayyHOr0 00pa30BaHus OMOJIOTHs KaK y4eOHbIH MpeMeT 3aHUMaeT
BaXHOE MECTO B (DOPMHUPOBAHUH: HAYYHON KapTUHBI MUPA; (YHKIMOHATILHOW IPaMOTHOCTH,
HE00XO0IMMOM JJIs1 TOBCEIHEBHOM KHM3HH; HABBIKOB 3/JOPOBOTO U OE€30IM1aCHOT0 JIJIsl YesloBeKa U
OKpYy XaroIien cpesibl 00pa3a )KU3HU; IKOJIOTMUECKOT0 CO3HAHMSI; LIEHHOCTHOTO OTHOIIEHUS K
KUBOU TPUPOJIE U YEIOBEKY; COOCTBEHHOM MO3UIMK IO OTHOILEHHIO K OMooruyeckoi HHdop-
MaIiH, MoJTy4aeMol U3 pa3HbIX HCTOYHHUKOB. M3ydeHne 6Monoruu co3naér yCciaoBUsl ISt
dopmupoBaHus y 00yUarOMKUXCsl HHTEIUIEKTyalIbHBIX, TPAXKIaHCKHX, KOMMYHHUKAIIMOHHBIX U
MH(OPMALIMOHHBIX KOMITETEHITUI.

H3y4yenue kypca «buosorus» B crapuiei HIKoJie HaNpaBJIeHO HA PeLleHue

CJIeAYIOUIUX 3a/1a4:

1) popmupoBaHue cucTeMbl OMOTOTHYECKUX 3HAHUIM KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHON
KapTUHBI MUDA;

2) pa3BUTHE TUYHOCTU O0YUAIOIIUXCS, X MHTEIJICKTYalbHOE U HPAaBCTBEHHOE
COBEpUIEHCTBOBAaHKE, GOPMUPOBAHNE Y HUX TYMAaHUCTUYECKUX OTHOLIEHUH U 9KOJIOTMYECKH
1es1eco00pa3HoOro NOBEACHUS B OBITY U TPYAOBOM AEATEIbHOCTH;

3) BbIpaOOTKY MOHUMAHUS 0OIIECTBEHHOW MOTPEOHOCTH B PA3BUTHHU OMOJIOTHH, a TAaKXKe
(dopmMHpOBaHHE OTHOLICHUSI K OMOJIOTUH KaK BO3MOXKHOM 007acTu OyayIiel mpakTH4IeCcKOoi
JIeATEIbHOCTH.



Heau 6HoOrNYecKoro o6pa3oBaHus B CTapIei MIKosie GopMyIHpyIOTCS Ha

HECKOJIbKUX YPOBHSX: TII00AILHOM, METAalIPEIMETHOM, THYHOCTHOM H MPEIMET-

HOM, Ha YPOBHE TpeOOBaHUH K pe3ybTaTaM OCBOCHHUSI COAECPIKAHUS IPEAMETHBIX TPOrPaAMM.
['moGanpHbIe 11U OMOJIOTHYECKOT0 00pa30BaHuUs SBISAIOTCS OOIIMMU JIUIsl OCHOBHOW U CTapIIei
HIKOJIBI U OTPEEIIAIOTCS COLIMATIbHBIMU TPEOOBAHUSMU, B TOM YHCIIE H3MEHEHUEM COIIUAIBHOMN
CUTYaIlUU Pa3BUTHS — POCTOM MH(POPMAITMOHHBIX NIEPETPY30K, U3MEHEHUEM XapakTepa u
Croco0O0B OOIIEHUS U COITUATIBLHBIX B3aUMOJACHCTBUHN (00BEMBI M CIIOCOOBI TTOTYUCHUS
UH(OPMALIUU TTOPOXKIAIOT P OCOOCHHOCTEH pa3BUTHS COBPEMEHHBIX OAPOCcTKOB). Hanboee
MPOAYKTUBHBIMU JJIs PELICHUS 3a7a4 Pa3BUTHUS MOJPOCTKA SBJISIOTCS COLMOMOpANIbHAS U
MHTEJUIEKTyalIbHast B3POCIOCTb.

[Tomumo 3TOTO, TI00ANTBHBIE 1ENU (HOPMYITUPYIOTCS ¢ YUETOM PACCMOTPEHHS OMOJIOTHYECKOTO
00pa3oBaHMs KaK KOMIIOHEHTa CUCTEMBI 00pa30BaHUS B II€TIOM, TTIO3TOMY OHH SIBIISTFOTCS
Haubosee 00IMMU U COLUAIBHO 3HAYUMbIMHU.

C y4éToM BBIIIICHA3BAaHHBIX TIOJIX0JI0B II00ATLHBIMHE LIETISIMU OUOJIOTHYECKOTO 00Pa30BaHMS
SBIISIOTCS:

— coIMaIn3anus 00yJaroIIUXCsl KaK BXOXKIEHUE B MUP KYJIBTYPBI M COITUAILHBIX OTHOIICHHUIA,
o0ecrneunBaroliee BKIIOUEHNE YUaIIUXCs B TY WIH UHYIO TPYMITY JIMOO OOIIHOCTh — HOCHUTENS
€€ HOpM, IEHHOCTEM, OpUEHTAlM, OCBAMBAEMBIX B MPOLIECCE 3HAKOMCTBA C MUPOM KUBOMU
PUPOJIBI;

— MpUOOIICHHUE K MO3HABATEIFHON KYJIBType KaK CHCTEME TI03HABATEIIbHBIX

(Hay4YHBIX ) IIEHHOCTEH, HAKOTUICHHBIX OOIIECTBOM B c(hepe OMOJOTUUECKONW HAYKH.

[Tomumo 3TOTO, OHOTOTHYECKOE 00pa30BaHKE HA CTAPIIECH CTYIIEHU MPH3Ba-

HO 00€CTIeYnTh:

— OPHEHTAIMIO B CUCTEME STHYCCKIX HOPM U IICHHOCTEH OTHOCHTEIHLHO METOJIOB, PE3YJIbTATOB
U JIOCTH)KEHUN COBPEMEHHOM OMOIOTHYECKON HAYKHU;

— pa3BHUTHE NTO3HABATEIILHBIX KAYECTB JIMYHOCTH, B TOM YHCJIC IO3HABATEIILHOTO HHTEpECa K
M3YYECHHIO OOIINX OMOIOTHYECKUX 3aKOHOMEPHOCTEH 1 caMOMy MPOLECCY HAyUYHOTO MMO3HAHNUS;
— OBJIaJICHUE YY4eOHO-TIO3HABATEILHBIMH U IIEHHOCTHO-CMBICIIOBBIMH KOMITETEHTHOCTSIMU JIJIsI
dbopMUpOBaHUA MTO3HABATEIBHON 1 HDABCTBEHHOW KYJIBTYPbl,HAYYHOTO MUPOBO33PEHHUS, a TAKKE
METOJIOJIOTHEH OMOJIOTHYECKOT0 IKCIICPUMEHTA U 3JIEMEHTAPHBIMHA METOIaMU OMOJIOTHIECKIX
HCCIICIOBaHUM;

— (opmupoBaHUE FKOJOTUIECKOTO CO3HAHUS, IICHHOCTHOT'O OTHOIICHUS K KUBOW MPHUPOJIC U
YeIOBEKY.

MECTO KYPCA BHUOJIOTU B YYHEBEHOM ITJIAHE

KonnuecTBo yacoB, 0TBOJUMOE Ha U3YUE€HHUE OMOJIOTHH B CTapIle MIKOJIe, 3aBUCUT OT y4eOHOTO
MJIaHa, YTBEpXKAEHHOTO 00pa3oBaTeabHOM opranu3anuei. [lannas paboyas mporpamma
paccuuTaHa Ha IpoBeJeHUE | yaca KIaCCHBIX 3aHATHI B HEJIENIO MPU U3yUYEeHUU TpeIMETa B
tedeHue AByx jeT (10 u 11 kiaccer). OOmiee yncno yueOHbIX 4acoB 3a 2 roja 00y4eHHs COCTaB-
nset 70 4, u3 Hux 35 4 (1 9 B Henmemo) B 10 knacce, 35 4 (1 4 B Hepento) B 11 kiacce.

Kypcy 6uonoruu Ha cTyneHu cpeHero oomero o0pa3oBaHus NPEIIeCTBYET

Kypc OMOJIOTHH, BKIIOYAIOIINUN JIeMEHTapHbIE CBEICHNUS 00 OCHOBHBIX OMOJIOTHYECKUX
obbekTax. ConeprkaHue Kypca OMOJIOTHH B OCHOBHOMW IIKOJIE CIIYKUT OCHOBOH JJIS U3yUEHUS
00X OMOJTOTHYECKUX 3aKOHOMEPHOCTEH, TEOPHil, 3aKOHOB, TUIIOTE3 B CTApIIIeH IIKOJIE, Te
0co0oe 3HaYeHUE TPHOOPETAIOT MUPOBO33PEHUYECKHE, TEOPETUUECKIE TIOHITHSI.

TakxuMm oOpa3om, coep:kaHre Kypca OMOJIOTHH B CTapIIe MIKoJie 60see MOJIHO pacKpPhIBAET
o0mrre OMOJIOTHYECKHE 3aKOHOMEPHOCTH, TIPOSBIISIONINECS Ha Pa3HBIX YPOBHIX OpraHU3aIluu
JKUBOU ITPUPOJBI.

PE3VJIbTATBI OCBOEHUS KYPCA BUOJIOT' MU

JlesiTenbHOCTh 00pa30BaTENBHOTO YUPEKASHHUS 0011ero 06pazoBanus B 00y4eHUH OHOJIOTHH B
CpeIHel MIKOJIe JODKHA OBITh HAlpaBiieHa Ha JOCTIKEHHE 00YYaIOIIMMUCS CIIETYIOMINX
JUYHOCTHBIX PE3YJIbTATOB:



1) peasin3anuy 3THYECKUX YCTAHOBOK 10 OTHOIIEHUIO K OMOJIOTHYECKUM OTKPBITHSIM,
UCCIICIOBAaHUSIM U MX PE3yJIbTaTaM;

2) IpU3HaHUS BBICOKOH LIEHHOCTH KU3HU BO BCEX €€ MPOSBICHUSAX, 30POBbs CBOETO U IPYTUX
JFO/IeH, pean3alu YCTaHOBOK 3/I0POBOT0 00pa3a )KU3HHU;

3) cpopMUpPOBaHHOCTH [TO3HABATEIbHBIX MOTUBOB, HAIIPABJIECHHBIX HA IIOJIYYEHHE HOBOTO
3HaHUS B 00J1aCTH OMOJIOTHU B CBSI3M € OyAyIiel NpoQecCunoHaIbHOM e TeNbHOCTBIO HITH
OBITOBBIMU ITPOOJIEMAMH, CBSI3aHHBIMM C COXPAaHEHHEM COOCTBEHHOI'O 3J0POBbs U
HKOJIOTHYECKOM 6€30MacHOCThIO.

MeTanpeaMeTHbIMH Pe3yJIbTAaTAMH OCBOCHHMS BBINIYCKHHKAMHU CTaplIeil IIKOJIbI
0a30BOro Kypca OMOJIOTUU SBJISIFOTCS:

1) oBnasieHNe COCTaBISIIOIMMU MCCIIEJ0BATENBCKON U IPOEKTHOM 1EATEIbHOCTH, BKIIIOUYAst
YMEHUS BUAETh POOJIeMy, CTABUTH BOIPOCHI, BBIIBUTATh TUIIOTE3bI, JaBaTh ONPEICICHUS
HNOHATHUAM, KJlacCU(ULUPOBaTh, HA0II0AaTh, IPOBOAUTE SKCIIEPUMEHTHI, 1€/1aTh BBIBObI U
3aKIJIIOYEHUS, CTPYKTYpUPOBATh MaTepual, OObSICHATH, I0OKa3bIBaTh, 3AIIUILATH CBOH UJICH;

2) ymenue paboTaTh C pa3HbIMU UCTOUYHHKAMH OMOJIOTMYECKON MHPOpPMaLIUK:

HAXOJUTh OMOJIOTHUYECKYIO0 HH(OPMAIIHIO B PA3JINYHBIX UCTOUYHUKAX (yuyeOHUKE, HAYYHO-
HOIYJIAPHO JIuTEepaType, OMOJOrMUECKUX CI0BapsX U CIPAaBOYHHUKAX ),aHATU3UPOBATh U
OLIEHUBATh WH(OPMAIHIO, TPe0OPa30BhIBATh HHPOPMALIUIO U3 OJTHOU (POPMBI B IPYTYIO;

3) criocoOHOCTH BBIOMPATH 1I€JIEBbIE M CMBICTIOBbIE YCTAHOBKH B CBOMX JAEHCTBUSX U IMOCTYIIKAX
110 OTHOIIEHHIO K KUBOW IPUPOE, CBOEMY 3/I0POBBIO U 3[I0POBBIO OKPYIKAIOIIHX;

4) yMeHue aJileKBaTHO MCII0JIb30BaTh peUeBble CPEACTBA AJIS IUCKYCCUU M apTyMEHTAIMH CBOEH
MO3HIINY, CPABHUBAThH PAa3HbIC TOUKU 3PEHHUs, apTYMEHTUPOBATh CBOIO TOUKY 3PEHHUS, OTCTAUBATh
CBOIO MTO3UIIHIO.

IIpeaMeTHBIMU Pe3yJIbTATAMH OCBOECHHS BHINYCKHUKAMM CTapIIel IIKOJIbI Kypca
6uosioruu 6a30BOro YpOBHS SBJISIOTCS:

B mo3HaBarenpHOM (MHTEIUICKTYaIbHON) cdepe:

1) xapakTepucTuKa coAepKaHusl OMOJIOTHYECKUX TeOpUil (KJIEeTOUHas!, SBOJIIOLIMOHHAS TEOPUs
JapBuna); yuenus Beprajuckoro o 6uocdepe; 3akoHoB MeH e, 3aKOHOMEPHOCTEH
M3MEHYMBOCTH; BKJIa/1a BBIAAIOIUXCS YUEHBIX B Pa3BUTHE OMOJIOTUYECKOM HAyKH;

2) BBIJENICHHUE CYIIECTBEHHBIX MPU3HAKOB OMOIOTMYECKHX 00BEKTOB (KJIETOK: PACTUTEILHBIX U
KUBOTHBIX, JIOSJIEPHBIX U SAEPHBIX, TOJOBBIX M COMaTUYECKUX; OPTaHU3MOB: OJJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX; BUJIOB, IKOCUCTEM, OMOc(hephl) U MpoI1ieccoB (0OMEH BEIIECTB, Pa3MHOKEHUE,
JiefieHHe KIJIETKH, OIJIOJOTBOPEHHE, AEUCTBUE HCKYCCTBEHHOTO U €CTECTBEHHOT0 0TOO0pa,
dbopMHupoBaHKE MPUCTIOCOOTEHHOCTH, 00pa30BaHKe BUIOB, KPYTOBOPOT BEIIECTB U
IpeBpalleHUs] YHEPTUU B d3KocucTeMax U ouocepe);

3) oOBsicHeHHe posiu OUoJIOTUH B (POPMHUPOBAHUH HAYYHOTO MUPOBO33PEHMUS;

BKJIa/1a OMOJIOTHYECKUX TEOpHil B (HOpMUPOBaHHE COBPEMEHHOM €CTECTBEHHO-HAYYHOI KapTHHbI
MUpAa; OTPHULIATENIFHOTO BIIMSIHUAS AJIKOT OIS, HIKOTHHA, HAPKOTHYECKUX BEIIECTB HA PA3BUTHE
4eJI0BEKa; BIMSHUSA MyTareHOB Ha OPraHU3M YeJI0BeKa, SKOJIOTHYECKHX (GaKTOPOB Ha
OpTaHU3MBI; IPUYNH BOJIOIUH, N3MEHSEMOCTH BH/IOB, HAPYIICHHUI PA3BUTHSI OPTaHU3MOB,
HaCJIE/ICTBEHHBIX 3a00JI€BaHUN, MyTalluii, yCTOHYUBOCTH U CMEHBI HKOCHUCTEM;

4) npuBeAeHNE JOKAa3aTEeNIbCTB (apryMEHTaIUs1) €IMHCTBA )KMBOW U HEKUBOM MIPUPOJIbI, POJCTBA
KHUBBIX OPIaHU3MOB; B3aUMOCBS3€H OPraHU3MOB U OKPY’KaIOLIeH cpeibl; HEOOXOUMOCTH
COXpaHEHHUsI MHOT000pa3us BHJIOB;

5) yMeHHe 0Ib30BaThCsl OMOIOTHYECKOM TEPMUHOIOTHENH U CUMBOJIUKOI;

6) peleHue AIeMEHTAPHBIX OMOJIOTHYECKUX 3a7a4; COCTABICHHE DIIEMEHTAPHBIX CXEM
CKPELIMBAHMS U CXEM IEPEHOCA BEIIECTB M YHEPTUU B HKOCUCTEMaX (LM MUTaHUs);

7) onmcanue ocodel BUIOB TT0 MOP(HOTOTHIECKOMY KPUTEPHIO;

8) BBIIBIIEHHE U3MEHYMBOCTH, IPUCIIOCOOIECHUI OPTaHU3MOB K cpeJie OOMTaHuUsl, HICTOYHUKOB
MYTareHOB B OKpYKaroleil cpene (KOCBEHHO), aHTPOIIOTEHHBIX N3MEHEHUH B YKOCHCTEMAX
CBOEH MECTHOCTH; U3MEHEHUH B 9KOCHCTEMaX Ha OMOJIOTMUECKUX MOJIEIIAX;



9) cpaBHEHHE OMOJIOTHYECKUX OOHEKTOB (XMMHUYECKUIN COCTAB TEJ )KUBOW M HEKUBOW TIPUPOJIBI,
3apOJIBIII YEeJIOBEKA U IPYTUX MIIEKOTMUTAIOIINX, IPUPOIHBIE IKOCHCTEMbI U arpO3KOCHCTEMBI
CBOEH MECTHOCTH), MPOIIECCOB (€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOP, OJI0BOE U Oecrosioe
pa3MHOKeHHe) 1 (POPMYTUPOBKA BEIBOJIOB HA OCHOBE CPAaBHEHHUSI.

B nieHHOCTHO-OpHEHTAaMOHHOH cdepe:

1) aHaNM3 ¥ OICHKA Pa3IUYHBIX TUIIOTE3 CYIIHOCTH KU3HU, TIPOUCXOXKICHHUS YeTIOBEKA U
BO3HUKHOBEHUS KHU3HU, IT00AIbHBIX SKOJIOTMYECKUX MPOOJIeM U MyTeH UX pelIeHus,
MOCJIEICTBHI COOCTBEHHOM JIESITEILHOCTH B OKPYIKaIOIIeH cpeze; Ononornyeckoi nHdopmaiu,
MOJTy4aeMOU U3 pa3HbIX HCTOYHUKOB;

2) OIIEHKA 3TUYECKUX ACMIEKTOB HEKOTOPBIX MCCIICIOBAHUN B 00JIaCTH OMOTEXHOIOTHH
(KIIOHUPOBaHUE, HCKYCCTBEHHOE OIUIO0TBOPEHUE, HAPABICHHOE H3MEHEHHE T€HOMA).

B cdepe TpynoBoii nesTenbHOCTH: OBIAJACHHE YMEHHUSIMHI U HABBIKAMU TTOCTAaHOBKHU

OMOJOrMYECKUX IKCIEPUMEHTOB M 00BSICHEHHUS UX pe3ylbTaToB. B cdepe dpusznueckoit
JESITEIbHOCTH: 000CHOBaHHUE U COOMI0IeHHE Mep NPOdUITaKTUKU BUPYCHBIX 3a00JIeBaHMii,
BPEIHBIX MIPUBBIYEK (KypeHue, ynoTpediieHne allkorois, HapKOMaHHUsl ); IPaBUJI TIOBECHUS B
OKpYXKaroIlien cpene.

COJEPXAHHUE KYPCA BHOJIOT' MU

buosiorus kak KOMIUIEKC HAyK O dKHUBOW MPUPOJIE

Bbuonorus kak KOMIIJIEKCHas HayKa, METO/1bl HAyYHOI'O IO3HAHUS, UCIIOJIb3yEeMble B OMOJIOTHH.
CoBpemenHble HanpaBiaeHUs B Onosnoruu. Posib 61oiaoruu B popMUpOBaHUN COBPEMEHHOM
Hay4YHOH KapTHUHBI MUpa, IPAKTUYECKOE 3HAU€HUE OMOIOrMYECKUX 3HAaHUM.

Bbuonorndeckne cucTeMbl Kak IpeAMET U3y4eHHs OHOIOTHH.

CrpykTypHbI€ U (PyHKIIMOHAJIbHBIE OCHOBBI )KU3HU

MonexyisipHble OCHOBBI XU3HHU. Heoprannueckue BeniecTsa, ux 3Ha4cHUE.

Opranuueckue BemiecTBa (yriaeBobl, UMK IbL, O€IKH, HyKiIenHoBble KUCI0ThLAT®) u ux
3Ha4yeHue. buonomumepsl. Jlpyrue opranm4eckue BemecTna KieTku. Hanorexnomnoruu B
Ouonoruu.

[{uTosmorusi, METOabl HUTOJIOTUU. POJIb KIETOUHOM TEOPUH B CTAHOBICHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTHHBI Mupa. KneTkn npokaproT u 3ykapuoT. OCHOBHBIE YaCTH U
OpraHOoUbl KJIETKU, UX QYHKIUH.

Bupycsl — HekseTouHas popma KU3HU, MEPbl TPOPUIAKTUKN BUPYCHBIX 3a00JI€BaHUIA.
KusnenesrenbHocTh KiIeTKHU. [Inactuueckuit ooMen. ®oTocuHTE3, XEMOCUHTE3. bruocunres
6enka. DHepreTuueckuii oOMeH. XpaHeHue, repeaya v peaar3alys HacleACTBEeHHON
uH(popmanuu B kieTke. ['enernueckuit koa. I'eH, renom. ['eHomuka. BiinsHrue HapKOreHHBIX
BEILECTB HA IIPOLIECCHI B KIIETKE.

Knerounslii nuki: uarepdasa u geneHue. MUTO3 U MeH03, X 3HaAUEHUE.

ComaTnueckue 1 MOJIOBBIE KIETKU.

Opranusm

Opranusm — eauHoe 1ENOE.

KuznenestenbHOCTh Opranu3Ma. Perynsanust GyHKIUNA opraHu3ma, ToMeocTas.
Pa3zMHoxeHHne opranu3MoB (6ecrosoe 1 nosioBoe). Crioco0bl pa3MHOKEHHS

y pacTeHHi U KUBOTHBIX. HAMBUAYaNnbHOE pa3BUTHE OopraHu3Ma (oHToreHes). [IpuynHbl
HapyLIEHUN pa3BUTHUsA. PEIpOyKTUBHOE 310POBBE YEIIOBEKA; MIOCIEACTBUS BIUSAHUS AJIKOTOJI,
HUKOTHHA, HAPKOTUYECKUX BEIIECTB HAa SMOpHOHAIBHOE pa3BUTHE YenoBeKa. JKu3HeHHbIe
LUKJIBI PA3HBIX IPYII OpraHu3MoB. [ eHeTnka, MeToAbl FeHETUKU. | eHeThYecKass TEpMUHOJIOTHUS
Y CUMBOJIMKA. 3aKOHBI HacaeACcTBeHHOCTH I'. Mennens. XpoMocoMmHas Teopus
HacseacTBeHHOCTH. Onpenenenue nojia. ClemIeHHOe ¢ TI0JI0M HaclieloBaHue. [ eHeTrnka
yenoBeka. HacnencTBeHHbIe 3a001€BaHUS YETIOBEKA U X MPEI-YIPEeXIeHUE. DTUUECKHE
aCIIeKThI B 00J1aCTH METUIIUHCKON T€HETHKH.



I'enotun u cpena. HenacnencrBeHHas n3MEeHUYMBOCTh. HacnencTBeHHass HK3MEHYMBOCTb.
MyTtauuu. MyTaressl, MX BIMSHUAE Ha 300pOBbE YeloBeKa.JJoMecTukaus u cenekuus. MeToabl
ceneknuu. buorexnonorus, €€ HanpaBIeHUS U MEPCIEKTUBBI pa3BUTHs. bnode30nacHoCTb.
Teopus sBOIOIIUU

Pa3BuTHE SBOTIOLMOHHBIX UJIeH, 3BoItoLMOHHAs Teopus Y. [lapBuna. CUHTETHYECKas TEOPUS
sBOIOIMU. CBUAETENILCTBA SBOJIOLMH KUBOU MPUPOIbl. MUKPOIBOIIOLMS U MAKPOIBOJIOLIHSL.
Bun, ero kpurepuu. [lonymnsius — sneMeHTapHasi €AMHULIA YBOJIOLUHU. J[BHXKYIIIME CHITBI
ABOJIIOIIMHU, UX BIUsSHUE HA reHo(oH monysiuu. Hanpasienust sBomroruu. MHorooOpasue
OpPraHU3MOB Kak pe3yJbTaT 3Boitonuu. [IpuHIuns! Kiaccuukanum, cucTeMaTHKa.

PazButue xxu3Hu Ha 3emiie

['unoTe3bl MPOUCXOXKACHUS )KU3HU Ha 3emiie. OCHOBHBIE ATAIIbI BOJIOLUU

OpPraHMYECKOro MUpa Ha 3eMII€.

CoBpeMeHHbIE MPECTABICHUS O IPOUCXOKICHUH YEIOBEKa. DBOIIOIHS YeJI0BeKa
(aruTponorenes). [JABmxKyIe CHIIbl aHTpOIOreHe3a. Packl yenoBeka, ux MpOUCXO0XKICHUE U
€MHCTBO.

Opranu3Mbl U OKpYy>Karolias cpeia

[TpucniocoOeHust OpraHu3MoOB K JCHCTBHUIO SKOJIOTHYECKUX (DaKTOPOB.

buoreonienos. Okocucrema. PazHoo6pasue skocucteM. BzaumooTHoeHus

MOMYJISILHUM pa3HbIX BUIOB B 9KOCUCTeMe. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B IKOCHCTEME.
YcToiunBOCTh M IMHAMUKA SKocucTeM. [lociencTBus BIUSHUS NeSTEIbHOCTH YeJI0BEKa Ha
skocuctembl. CoxpaHeHne 6Mopa3Ho00pa3usi Kak OCHOBA YCTOMUHMBOCTH 3KOCHUCTEMBI.
CrtpykTypa Onocdepbl. 3akOHOMEPHOCTH CyliecTBOBaHUs Onochepnl. KpyroBopoThl BemiecTs B
ouocdepe. [MobanbHBIC aHTPOTNIOreHHBIE H3MeHEeHHs B Orocdepe. [Ipobaembl ycTounBOTrO
pa3Butus. IlepcnekTuBbl pa3BUTHS OMOJOTUYECKUX HAYK.

IIpumepHBbIii NepevyeHb JA00PATOPHBIX U NPAKTHYECKUX PA0OT (HAa BBIOOP y4yuTe/Is1)

Hcmons3oBanne Pa3IMYHBIX MCTOAOB IIPpU HU3YYCHUU OMOJIOTHYECKUX 00BEKTOB. TexHuKa
MHKPOCKOIIMPOBAHUA.

W3ydeHue KIeTOK pacTeHHI U KUBOTHBIX O] MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax 1 ux onucaHue.

[TpuroroBneHue, paccMaTpuBaHKUE U OMMCAHUE MUKPOIIPENapaToOB KJIETOK PaCTEHUH.
CpaBHeHUE CTPOECHHUSI KJIIETOK pacTEHUH, )KUBOTHBIX, TPUOOB 1 OaKTEepHil.

N3yuenne IBUKEHUS [IUTOIIIA3MBl.

W3ydeHue miazMoin3a 1 Jemaa3Moiin3a B KIeTKaxX KOXKUIIBI JIYKa.

N3yuenne hepMEHTATUBHOTO paclleIUIEHUs IEPOKCHIA BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX
kietkax. OOHapyKeHue OeIKOB, YTIIEBOIOB, JTUMUIOB C IOMOIIBIO0 KaUeCTBEHHBIX
peaKuui.

Brigenenue JIHK.

N3ydenune kaTanuTU4YECKON aKTUBHOCTU (PEPMEHTOB (Ha IpUMepe aMMJIa3bl WIIM KaTalasbl).
HabintoieHne MuTO3a B KJIETKaX KOHUMKA KOPEIIKa JTyKa Ha TOTOBBIX
MHUKpoOIpenaparax.

N3ydyeHne xpoMocoM Ha TOTOBBIX MUKpOIIpenaparax.

W3ydenue craauit Meiio3a Ha TOTOBBIX MUKpOIpenaparax.

N3ydenue cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenaparax.

Perienune aneMeHTapHBIX 3a/1a4 110 MOJIEKYJISIPHOI OHMOJIOTHH.

BrisiBneHre pU3HaKOB CXOCTBA 3apOAbIIIEH YeIoBeKa U APYTUX MO3BO-

HOYHBIX dKHBOTHBIX KaK JJOKa3aTeJIbCTBO X POJICTBA.

CocraBiieHre 3JIeMEHTapHbIX CXeM CKpelrBaHus. PeleHne reneTuueckux 3aau.
N3yuenue pe3yabTaToB MOHOTHOPUIHOTO M JUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(HIIBI.
CocTraBiieHre U aHAJIU3 POJOCIOBHBIX YEIOBEKA.

N3y4yeHne n3MeHUMBOCTH, TOCTPOEHHUE BApUALIMOHHOTO psifia U BApUALIMOHHOM KPUBOM.
Onucanue penoruna.



CpaBHEeHHE BUIOB IO MOP(OJIIOTHIECKOMY KPUTEPHIO.

Onucanne NpUCIocoOICHHOCTH OPTaHMU3Ma U €€ OTHOCHTEIBLHOTO XapaKTepa

BrisiBiienre npucrnocob6eHnii OpraHu3MOB K BIMSHHUIO PA3IMYHBIX KOJIOTHYECKUX (PaKTOPOB.
CpaBHeHHE aHATOMUYECKOT'O CTPOSHUS PaCTEHUI Pa3HBIX MECT OOUTAHMS.

Mertoap! u3mepenus GakTOpoB Cpebl OOMTaAHUS.

N3yuenue sxkonornyeckux agantaiuii yeaoBeka. CocTaBlieHHE MMUILEBBIX IIETEH.

N3ydeHue u onmcanue 3KOCUCTEM CBOEH MECTHOCTH. MoJieTupoBaHuE CTPYKTYP U MPOIECCOB,
MPOUCXOAAIIMNX B 3KocucTeMax. OIleHKa aHTPOINOT€HHbBIX U3MEHEHUH B IPUPO/IE.
INTAHUPYEMBIE PE3VJIbTATHI U3YUEHUS KYPCA BUOJIOT' U

B pesynbrare uzydenus yueOHoro npenaMera «bruonorus» Ha ypoBHE CpEIHETO

o01rero oOpa3oBaHus BBHIITYCKHUK Ha 0a30BOM YPOBHE HAYUHTCS:

— pacKpbIBaTh HA MPUMEPAX POJIb OMOJIOTHH B (DOPMUPOBAHUH COBPEMEHHON HAYYHOU KapTHHBI
MHpPA U B TPAKTHYECKON JEATEIbHOCTH JIIOJIEH;

— MOHMMATh U ONKCHIBATH B3aUMOCBS3b MEXy €CTECTBEHHBIMU HayKaMu: OMOJIOTHUEH,
(bU3MKOHN, XUMHEH; YCTaHABIIMBATh B3AMMOCBSI3b MPUPOIHBIX SIBJICHUH;

— IIOHUMATh CMBICJI, Pa3JIMYaTh U ONKUCHIBATH CUCTEMHYIO CBSI3b MEX/Y OCHOBOIIOJIAraAkOLIUMH
OMOJIOTMYECKUMU TTOHATHSAMU: KJIETKa, OPraHU3M, BHUJI,PKOcHUcTeMa, orocdepa;

— HCITOJIB30BaTh OCHOBHBIE METO/IBI HAYYHOTO MTO3HAHUS B YUCOHBIX OMOJIOTHICCKUX
WCCJICIOBAHMAX, IPOBOJUTH SKCIIEPUMEHTHI 110 U3YYCHHUIO OMOJIOTHYECKUX 0OBEKTOB U SIBJICHUH,
OOBSCHATH PE3yJIbTATHI IKCIIEPUMEHTOB, aHAITHU3UPOBATh X, (POPMYIIUPOBATH BHIBOJBL;

— (GOopMyIMPOBATh TUITOTE3bl HA OCHOBAHMH MPEIIOKEHHON OMOJI0rnueckor nHopmManuu u
npeyiaraTb BAPUAHTHI IPOBEPKU TUITOTES;

— CpaBHHMBATh OMOJIOTHYECKHE O0BEKTHI MEXIY COOOM I10 3aJaHHBIM KPUTEPHSM, JIeTIaTh
BBIBOJIBI 1 YMO3AKJIFOUEHHUSI HA OCHOBE CPABHEHHS;

— 00OCHOBBIBaTh CIMHCTBO KUBOW U HEXKUBOMW MTPUPOIbI, B3AUMOCBSI3H OPTraHU3MOB H
OKPY’KaOIIEeH cpejibl Ha OCHOBE OMOJIOTUYECKUX TEOPHUIA;

— MPHUBOJUTH NMPUMEPHI BEIIECTB OCHOBHBIX IPYIIIT OPTAaHHUYECKUX COSAMHEHUN KIETKH (OSIKOB,
JKUPOB, YTJIEBOJIOB, HyKJICMHOBBIX KUCIIOT);

— pacro3HaBaTh KJIETKH (IIPOKAPHOT U DYKAPUOT, PACTCHUH U )KHBOTHBIX )

10 ONTUCAHMIO, HA CXEMATUICCKUX N300PKEHUSIX; YCTAHABIIMBATh CBS3h CTPOCHUS U (DYHKITUH
KOMITOHEHTOB KJIETKH, 0OOCHOBBIBATH MHOT000Opa3He KIETOK;

— pacro3HaBaTh MOMYJISANUIO U OMOJIOTUYECKUM BHU/I 0 OCHOBHBIM MPU3HAKAM;

— 00BACHATH MHOTOOOPa3Ne OPraHU3MOB, IPUMEHSISI HBOIOIIMOHHYIO TEOPHIO;

— OOBSICHATH IPUYUHBI HACTIEJCTBEHHBIX 3a00JI€BaHNI; — BBISBIISATH U3MEHYUBOCTD Y

OpTraHru3MOB; CpaBHHUBATH HACJICACTBCHHYIO U HCHACJICACTBCHHYIO U3BMCHUYUBOCTD,

— BBIABJIATH MOp(Qosiornyeckue, PU3noIornyecKue, MoBeJeHYeCKUEe afanTallii OpraHu3MoB K
cpeze oOuTaHMs U IEHCTBHIO SKOJIOTHYECKUX (PAKTOPOB;

— COCTAaBJIATh CXEMbI IIEPEHOCA BELIECTB M SHEPTUU B IKOCHCTEME (LIETIH MTUTaHU);

— IPUBOANTE J1I0Ka3aTeNLCTBA HEOOXOAMMOCTH COXpaHEHUs OMOpa3HOO0pa3us s
YCTOMYHMBOTO Pa3BUTHUS U OXPaHbI OKPYKAIOIIEH CPENIbL;

— OLIEHUBATh JIOCTOBEPHOCTh OMOJIOTMUECKOM HH(POPMALINH, TTOJTyYeHHON U3 pa3HbIX
HUCTOYHHKOB;

— IPEJCTaBIATh OMOJIOrMYECKYI0 HH(POPMAIIMIO B BUAE TEKCTA, TaOIMIIbI, TpaduKa, TuarpaMMsl
Y JIeJIaTh BBIBO/IbI HA OCHOBAHUH IPECTABICHHBIX JAHHBIX;

— OLIEHUBATh POJIb JOCTHXKEHUI T€HETUKH, CEJIEKIIMH, ONOTEXHOIOTHHU B

MIPAaKTHYECKON JEATEIbHOCTH YEJIOBEKA;

— OOBSICHATH HETATUBHOE BIUSHHUE BEIIECTB (JIKOT0JIsl, HUKOTHHA, HAPKOTUYECKHUX BEILIECTB)
Ha 3apOJBIIICBOC PA3BUTHE YEIOBEKA.

BbinyckHuK Ha 0230BOM YPOBHE MOJIYYHT BO3MOKHOCTD HAYYUTHCH:



— JaBaTh HAy4YHOE OOBSCHEHHE OMOJIOTHYECKUM (DaKTaM, IpolieccaM, sIBICHUSIM,
3aKOHOMEPHOCTSIM, HCIIONIb3YsI OMOJIOTHYECKUE TeOpHH (KIETOYHYI0,9BOIOIHOHHYIO), YUEHUE O
ouocdepe, 3aKOHBI HACIEACTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHYHBOCTH;

— XapaKTepU30BaTh COBPEMEHHBIC HATIPABIICHUS B PA3BUTUHU OMOJIOTUN;ONICHIBATH UX
BO3MO>KHOE HCIIOJIb30BaHHE B MPAKTUYECKON JESITEbHOCTH;

— CpaBHUBATH CIIOCOOBI JICJICHHSI KJICTKH (MUTO3 H MEHO3);

— pemaTh 3aJ1a4u Ha octpoeHue ¢pparmerTa Bropoit nenu JITHK o npennoxxeHHOMY
¢parmenty nepsoii, uPHK (MPHK) no yuactky JJHK;

— pelaTth 3aJja4y Ha ONpeesieHUE KOJINYECTBA XPOMOCOM B COMAaTUYECKUX U MOJIOBBIX
KJIETKaX, a TAaK)Ke B KJIETKaX Mepej] HauajioM JiefieHus (Meio3a WM MUTO3a) U TI0 €r0 OKOHYaHUU
(17151 MHOTOKJIETOYHBIX OPTaHU3MOB);

— peliaTh TCHeTUYECKUE 3aa9i Ha MOHOTUOPHIHOE CKPEIIMBAHKE, COCTABIIATH CXEMBI
MOHOTHOPHUAHOTO CKPEIIUBAHUS, TPUMEHSSI 3aKOHBI HACTIEACTBEHHOCTH U UCIIOJIb3YS
OMOJIOTMYECKYI0 TEPMHUHOJIOTHUIO U CUMBOJIUKY;

— YCTaHABJIMBATh TUII HACJIEJIOBAHUS U XapaKTep MPOSIBICHUS MTPU3HAKA 0 33JJaHHOM cXxeme
POJIOCIIOBHOM, IPUMEHSISI 3aKOHBI HACJIEICTBEHHOCTH;

— OLICHUBATh PE3yJbTAThl B3aUMOJICHCTBUS YETIOBEKA M OKPY’KaIOIIEH Cpe/bl, IPOrHO3UPOBATh
BO3MOYKHBIE TIOCIIEJICTBUSA IEATEILHOCTH YEJIOBEKA

JUTSL CYIIECTBOBAHUS OTJEIBHBIX OMOIOTHYECKUX 0OBEKTOB U IENbIX IPUPOTHBIX COOOIECTB.



