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[TOACHUTEJIBHAA 3AITMCKA

ITpu pa3paboTke HporpaMMel 1Mo OHUOJIOTUM TEOPETHUECKYIO OCHOBY JJISI OIpeesICHUs
NOIXO0J0B K (opMHpOBaHHUIO cojepxkaHus ydeOHoro mnpeamera «buomorus» cocraBuu:
koHuentyaiabHble nojoxeHus ®I'OC COO o B3auMooOyCIIOBIEHHOCTH LEJNeH, ColepKaHMs,
pe3ynbTaToB OOy4YeHHUsI M TPeOOBAaHMH K YPOBHIO NMOATOTOBKH BBIMTYCKHHUKOB, MOJOXEHHUS 00
O0IMMX LEeNSIX M NPUHIUIAX, XapaKTepU3YIOIHUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmero obpazoBanus B Poccuiickoit denepaiuin, a TakxKe MOJOKEHUS O criennpuke OMOJIOTHUH,
e 3HaYeHHWU B IO3HAHMU >KUBOH MPUPOJBI M O0ECHEeYEeHHM CYILIECTBOBAHMS 4YEJIOBEYECKOIO
oOuiectBa. CorjaacHO Ha3BaHHBIM MOJIOXKEHHSM, OIIPEIETICHbl OCHOBHBIE (DYHKIIMY MPOTrPaMMBbl 110
O6uosoruu u e€ cTpykKTypa.

[IporpamMma o 6uonoruu 1aéT mpeacTaBIeHHe O 1eNix, 00 00melt cTpaTeruu o0y4YeHus,
BOCIIUTAHUS ¥ PAa3BUTHSA OOYYAIOIIMXCS CpeJcTBaMU ydeOHOTo TmipenMera «buosorusy,
ompezenseT o0s3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpPY, paclpeleieHHe o
pazzienaM W TeMaM, PEKOMEHIYeMYIO MOCIeNOBATeIbHOCTh M3YUYCHHs YU4eOHOTO Marepuaia C
y4E€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKH 00pa30BaTEIHHOIO IMpoIiecca,
BO3PACTHBIX 0COOCHHOCTEN 00YUaIOIINXCSI.

B mporpamme 1o OHONOTMM TakXKe YYHUTHIBAIOTCS TpeOOBaHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPeJIMETHBIM U MpeIMETHBIM pe3ylibTaTaM o0ydeHus B (HOpMUPOBAHHUU
OCHOBHBIX BHJIOB Y4eOHO-TI03HABATEIHHOW IE€ATEIHbHOCTH/yUeOHBIX AEUCTBUI 00yUYaIOUUXCs 10
OCBOCHHIO COJICPKAHUS OMOJIOTMYECKOTO 0Opa30BaHuUs.



B nmporpamme mo 6mosorum (10—11 kmaccel, 6a30BbIil YPOBEHB) peali30BaH MPHUHIIUIT
NPEEMCTBEHHOCTH B HW3y4eHUM Ouonoruu, Omarofaps dYeMy B HeW NpocMaTpuBaeTcs
HAIpPaBJIEHHOCTh HA PAa3BUTHE 3HAHMI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHUpPOBO33PEHUS, IICHHOCTHBIX OpPHUEHTALMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
MPEJICTaBICHU O 3J0pOBOM 00pa3e KU3HU U OEpekHbIM OTHOILIEHHEM K OKpy’Karolen
npupoHoii cpene. [loaTomy Hapsay ¢ U3yuyeHUEM 001EOMOIOTHYECKUX TEOPHI, a TAKKE 3HAHUMI
O CTPOCHHHM HUBBIX CHCTEM pa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX
IPOIIECCOB B IPOTrpaMMe 10 OMOJIOTHH Y/IEJIEHO BHUMAHUE UCIIOIB30BaHUIO TIOJTYYCHHBIX 3HAHUN
B IOBCEJHEBHOM JKMU3HM JUIsl PEIICHUsA NPUKIATHBIX 337ad, B TOM YHCIE: NPOPUIAKTHKU
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKA, MEIUKO-TEHETHYECKOTO  KOHCYJIbTUPOBAHHMS,
000CHOBaHHUS HKOJIOTUYECKHU I1eJIeCO00pa3HOro MOBEACHUS B OKpYXKaloUlei MpUpOAHOl cpele,
aHanmM3a BIMSHUSA XO3SHCTBEHHOH JEATENBHOCTH YENOBEKAa Ha COCTOSHHE MPHUPOIHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHHUMAaHMs K MPUKIAJAHON HAMpPaBIEHHOCTH Y4eOHOTO
npeamera «bUOTOTHs MPOJUKTOBAHO HEOOXOIUMOCTHIO OOECTICUeHHsI YCIOBUM Ul peIIeHUs
OJIHOM M3 aKTyallbHBIX 33/1a4 MIKOJIBFHOTO OMOIOrHYecKOro o0pa3oBaHus, KOTOpas Mpeanoiaraet
dbopMUpOBaHHE Yy OOYYAIOIIMXCS CIIOCOOHOCTH AaManTHPOBATHCS K H3MEHEHHSAM JIUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHe cpenHero obmiero oOpa3oBaHHs 3aHMMaeT BaxHoe mecto. OHa
obecrieunBaeT (popMupoBaHue y OOydYarOUIMXCS TPEACTABICHUH O HAyYHOW KapTHHE MHPA,
pacupsieT ¥ 00001IaeT 3HaHUS O KUBOU MPUPOE, €€ OTINYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alMl W HBOJIIOLMH, CO3MaéT YCJIOBUS JUId: IO3HAHUS 3aKOHOB JKMBOHM IPUPOIbI,
dbopmupoBanus (yHKIIMOHATIBLHOW TPAaMOTHOCTH, HABBIKOB 3JI0pOBOro M Oe3zomacHoro oOpasa
YKU3HU, 9KOJIOTUYECKOTO MBIIIIJIEHHS, LIEHHOCTHOI'O OTHOILIEHUS K KUBOU MPUPOIE U YETIOBEKY.

Bonbiioe 3HaueHue OHOJIOTHS HMEET TaKKe A pCeIICHUA BOCHHUTATCIBHBIX U
pa3BUBAIOIIMX 33Ja4 CPEeHEro oouiero ooOpa3oBaHus, coluann3aluy o0yvaromuxcs. M3yuenue
O1o0ruM 00ecreynBaeT yCIOBUS 151 POPMUPOBAHUS HHTEIUIEKTYalIbHbIX, KOMMYHHMKAI[HOHHBIX
U HMH(QOPMAIIMOHHBIX HABBIKOB, JCTETHUECKOM KyJIbTYphl, CIOCOOCTBYeT HHTETpaluu
OMOJIOTMYECKUX 3HAHUHU C NPEJICTABICHUSAMHM M3 JPYTUX Y4YeOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpaduu. HazpanHble MOJT0KEHUS O MpeAHAa3HaYeHUH Y4eOHOro mpeaMera
«buonorus» cocTaBUIM OCHOBY JUIsl OIIPEIETICHUS [TOAXO0/I0B K 0TOOPY U CTPYKTYPHUPOBAHUIO €TI0
CoJIepKaHus, PEICTAaBIEHHOr0 B IPOrpaMMe o OHOJIOTHH.

OTt60p conepxkanust yueOHOTo nipenMera «bruonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIUI KyJIbTypOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYaroluecs JOKHBI
OCBOUTH 3HAHUS W yMEHHS, 3HaUMMbIe sl (POPMUPOBaHMS OOIIEH KyJIbTYpbl, ONpEAEsSIone
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKPY’KalOIlleld MNPUPOAHON cpesie, BOCTpeOOBAaHHBIE B
MOBCETHEBHOMN KM3HU W MPAKTHUECKOU JAesTelbHOCTH. Oco00€ MECTO B ATOM cHUCTEMe 3HAHUU
3aHMMAIOT DJEMEHTBHl COJEp)KaHUs, KOTOphle CIyKaT OCHOBOM g  (QOpMHUpPOBaHUS
MPEJICTABICHHA O COBPEMECHHOH E€CTECTBCHHO-HAyYHOW KapTHHE MHpa W I[EHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIOCOOCTBYIOIIUX T'YMaHU3AIMHA OMOJIOTHYECKOT0 00pa3oBaHUsl.

CTpyKTypHpOBaHHE COJIep>KaHUsl Yy4eOHOro MaTepuana B MporpaMMe MO OHOJIOTHUH
OCYIIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHWUU 00 OTIIMYUTEIBHBIX OCOOCHHOCTSX
YKUBOM MPUPO/IbI, 0 €€ YPOBHEBOW OPraHU3aIlMU U 3BOJIIOLIMH. B COOTBETCTBUM C 3TUM B CTPYKTYpE
yuebHoro npeamera «buonorus» BbIETIEHBI CIEAYIOUINE cofepxKaTenbHble TuHuM: «buonorus
KaK Hayka. MeTo/bl Hay4yHOTO MO3HaHus», «KieTka kak Ouonornyeckas cucreMay, «Opranusm
Kak Omosiornyeckas cucreMay, «CucteMa U MHOrooOpa3ue OpraHu4eckoro Mupa», « IBOJTIOLUS
JKUBOU MIPUPOIBDY, « IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTH.



enp m3ydenus ydeOHoro mpenmera «buonorus» Ha 06a3oBOM YpOBHE — OBIIAJCHHE
00yYaromMUMHUCS 3HAHUAMH O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpraHM3allMi JKUBBIX CHUCTEM
pasHOro paHra u NpuoOpeTeHNue YMEHHI MCI0JIb30BaTh 3TU 3HAHUSA Ul TPaMOTHBIX J€HCTBUH B
OTHOILIEHHH O0BEKTOB )KMBOH MPHUPOJIBI U PEIICHUS PA3IHUHBIX )KU3HEHHBIX TPOOIeM.

JoctumxkeHue 1end usydeHus ydeOHoro mnpenmera «buosorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs pelIeHueM cIelyouX 3a1au:

OCBOCHHME OOYYAIOUIMMMCA CHCTEMbl 3HAHUH O OMOJIOIMYECKHX TEOpHSX, YUEHHsX,
3aKOHAX, 3aKOHOMEpHOCTSIX, TUIOTE3aX, MPaBUJIAX, CIY)KalIMX OCHOBOH s (hOpMUPOBAHHSA
IIPEJICTABICHUA O €CTECTBEHHO-HAY4YHOM KapTUHE MHpAa, O METOAAX HAy4YHOI'O II03HAHUSA,
CTPOCHUHU, MHOT000pasMu M OCOOCHHOCTAX J>KHUBBIX CHUCTEM PA3HOTO YPOBHS OpTaHU3aAINH,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

¢dbopmupoBaHre y 0OYYalONIMXCSl MO3HABATENBHBIX, WHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JAHHBIX O MyTSAX Pa3BUTHUS B OMOJIOTMU HAYYHBIX B3TJISIOB,
UJEN U MIOJIXOI0B K U3YyYEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OPraHHU3aLUY;

CTaHOBJICHHE Yy OOydYarommxcs oOmed KyiabTyphl, (YHKIIMOHAIBLHOW TPAaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATh U OLEHUBATH SBICHHUS OKPYXKAIOIIEr0 MUpPA >KUBOW MPUPOABI Ha
OCHOBAHUU 3HAHWM U ONBITA, MOTYUYEHHBIX MTPU U3YYCHUU OUOJIOTHH;

dbopMupoBaHHe y OOYydYaIONIUXCS YMEHUW WLTFOCTPUPOBATH 3HAYCHHE OHMOIOTHYCCKHX
3HAHUI B MPAKTHYECKOW JESATEIbHOCTH YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHI U arpOOHOTEXHOJIOTHIA;

BOCIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM >KUBOM IMPHPOJIBL,
HE00X0UMOCTH OEpeKHOr0 OTHOIIEHUS K HEH, COOMIOEHHUS STUUECKUX HOPM NP MPOBEIEHUU
OMOJIOTMYECKUX MCCIIEJOBAHUM;

OCO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWN JUIS TMOBBILICHUS YPOBHS 3KOJOTHYECKOM
KYJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

MPUMEHEHNUE MPUOOPETEHHBIX 3HAHWW W YMEHUW B MOBCEIHEBHOM >KU3HU JJIS OIEHKH
MOCNEACTBUI CBOEH NEATENbHOCTH IO OTHOIIECHHIO K OKpYJXKalomlel cpene, COOCTBEHHOMY
3I0pOBBIO0, 0OOCHOBAHUE U COOJIIOICHHE MEP MPOPMITAKTUKH 3a00JI€BaHUM.

B cucreme cpennero obmiero oopazoBanus «buonorus», n3ydaemasi Ha 6a30BOM YpPOBHE,
SBJISIETCSL 00S13aTENIbHBIM YUEOHBIM TPEAMETOM, BXOMSIIUM B COCTAaB MPEAMETHON o0iactu

((ECTCCTBCHHO-HE[y‘IHLIC MpEaAMCTED).

Jlnst u3ydeHust 6uosioruu Ha 6a30BOM YpOBHE Cpe/iHEro o0Iero o0pa3oBaHusl OTBOJAUTCS
68 gacoB: B 10 kimacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJAEPKAHUE OBYYEHUSA
10 KUIIACC

Tema 1. Bnosorus kak Hayka.



buonorus xak Hayka. CBsi3p OHOJNIOTHH C OOIIECCTBEHHBIMH, TEXHHYECKUMH U APYTHMHU
€CTeCTBEHHBIMH HayKamu, (uiocodueit, 3THKOH, 3CTeTUKOM u mpaBoMm. Pomp Ouonoruu B
(dopMupOBaHNU COBPEMEHHOM HAyYHOH KapTUHBI Mupa. CucTemMa OMOIOTHYECKUX HAYK.

MeTo/p1 TO3HAHUS )KUBOW IPUPOIbI (HAOIIIOIEHUE, SKCIIEPUMEHT, OMMCAHNEe, U3MEPEHHE,
KJIacCU(UKAIMs, MOJISTHPOBAHKE, CTATHCTUYECKAsE 00pabOTKa JaHHBIX).

Hemoncrpaumu: I[loprpersi: Y. JapBun, I'. Mennens, H. K. Konbsuos, [Ix. Yorcon u
®. Kpuk.

Tabauie! u cxeMbl: «MeTo bl TO3HAHUS )KUBOM IIPUPOIBD.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Ipaktnueckass pabora Ne 1. «lcnonb3oBaHue pasnMUHBIX METOJNOB IPU H3YYEHUU
OHOJOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cMCTeMbI U X OPTraHU3aIUs.

XKussie cuctemsl (OMOcHCTEMBI) Kak MpeAMET W3ydeHus: Ouonorud. OTINYHE >KUBBIX
CHCTEM OT HEOPraHUYECKON MPUPOJIBI.

CpoiicTBa OumocucTeM W WX pa3zHooOpa3ue. YPOBHHM OpraHu3alud OHOCHCTEM:
MOJIEKYJIIPHBIA,  KJIIETOYHBIA,  TKAHEBbIM,  OPraHW3MEHHBIM,  MOMYJISUUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

Jemoncrpanumn: Tabmunbl U cxembl: «OCHOBHbIE TPU3HAKU JKU3HNW», «YPOBHU
OpraHHU3al1H )KUBON IPUPOIBD».

Ob6opynoBanue: moaens Moiekyis JJHK.

Tema 3. XumMH4eCKHil COCTAB U CTPOCHHE KJICTKH.

XUMHUYECKUN COCTaB KJIIETKH. XUMHYECKHUE JJIEMEHTEL: MaKpOd3JIEMEHTBHI,
MHKpPOIJIEMEHTHI. BoJ1a 1 MUHEpAJIbHBIE BELIECTBA.

OyHKIMM BOJBI M MUHEpPAJbHBIX BellecTB B kieTke. [logaepikaHne OCMOTHYECKOTO
OastaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMUHOKHCIIOTH — MOHOMEpHI OenkoB. HezameHnumebie
U 3aMEHHMbIE€ AMHHOKHUCIOTHI. AMHHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYpbl OEIKOBON
MOJIEKYJIbl (TIepBUYHAS, BTOPUYHAS, TPETHYHAS M YETBEPTHYHAS CTPYKTypa). XUMHYECKHE
cBoiicTBa OenkoB. buosnoruueckue GpyHKIUN OEIKOB.

@®epMeHTHl — OuoONOrHYeckue KaranuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBINH LIEHTD,
cyoctpatHas  crenuduuHocth. Kodepmentsl. Butamuubel.  Oriauuusts  (epMEeHTOB  OT
HEOPraHMYECKUX KaTaJIu3aToOpPOB.

VYrieBoibl: MOHOCaxapu bl (TII0K03a, pru003a U 1e30Kcupr003a), Iucaxapubl (caxaposa,
JaKTO3a) W TMojucaxapuibl (Kpaxmal, TJIUKOreH, Iiejunono3a). buonormdeckue QyHKINH
YTJIEBO/IOB.



Jlumuaer:  Tpurimnepuasl, Gochomunuasl, crepounsl. ['mapodunsHO-THAPOGOOHBIE
cBoiicTBa. buonornueckne GpyHkumu nunuaoB. CpaBHEHUE YIIIEBOIOB, OEIKOB M JUIMHIOB Kak
UCTOYHUKOB HEPTHUH.

Hyxneunossie kucnotel: JIHK 1 PHK. Hykneotuabsl — MOHOMEPHI HYKJIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxnum PHK. Bugst PHK. AT®: crpoenue u
GyHKIHH.

]_II/ITOJ'IOFI/IH — HayKa O KIJICTKC. Knerounas TEOpHUA — IPUMEP BSaHMOHCfICTBI/IH H,Z[efl u
q)aKTOB B HAYYHOM I1O3HAHUH. MCTOILBI HN3YUCHUA KIICTKU.

Knerka kak nenoctHas xuBas cuctema. O0mmue Npu3HaKky KJIETOK: 3aMKHYTasi Hapy KHasi
memOpana, mosiekynbl JIHK kak reneTuueckuil anmapar, CuCTeMa CUHTe3a Oeka.

Tunsl KIETOK: 3yKapuoTHyeckas U Ipokapuoruyeckas. OcCoOEHHOCTH CTPOEHUs
npokapuoTuyeckoit kieTku. Kierounas crenka 6akrepuii. CTpoeHHe 3yKapuOTHYECKOM KIETKH.
OcCHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAIHMKC, UX (DyHKIIHH.
[InasmaTtuueckas MemOpaHa, e€ cBoicTBa M (QyHkuuu. [luTomnmasmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHOMAbI KJIETKUA: MUTOXOHJAPUH, IIacTuAbL. [IpoucxoxaeHue MUTOXOHAPUN U miactull. Buabl
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKHA: PHOOCOMBI, KIIETOYHBIH IIEHTpP, LEHTPHUOIIH,
PECHUYKHU, KIyTUKH. DyHKIIMM OPraHouI0B KIETKHU. BritoueHus.

SAnpo — perynsaTopHselii LeHTp KieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIuiasma,
XPOMATHUH, AJPBIIIKO. XPOMOCOMBI.

TpchnopT BCIICCTB B KJIICTKC.

Hemoncrpanun: Iloprpertsl: A. JleBenryk, P. I'yk, T. lllann, M. lllnelinen, P. Bupxos,
Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxinn, K. M. bap.

ﬂI/IaFQaMMHZ ((PaCHpeI[eJ'ICHI/IC XUMHYECKHX DJIIEMEHTOB B  HEXKHBOU Ipupoac»,
((PaCHpeIleJ'IeHI/Ie XHMHYSCKHX 3JIEMEHTOB B JKHBOM IIpHUPOaACH.

Ta6J'II/IIIBI U CXCMBI. ((HepI/IOI[I/ILIGCKafl Ta6m/1ua XUMHUYCCKUX JJICMCHTOBY, «CTpOGHI/Ie
MOJIEKYJIbl BOJbI», «bruocunTes Oenka», «CTpoeHue Monekyisl Oenka», «CTpoeHue GpepmMeHTay,
«Hyxneunossie kucnotel. JJTHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3yKapHOTHYECKON
KIeTKkn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHHe pacTUTENbHON KiIeTku», «CTpoeHue
IPOKapUOTUYECKON KIEeTKN», «CTpoeHue siipa KIETKN», « YTIeBOAB, «JIumuasn».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, O0OpYJOBaHHWE JIsI TPOBEICHUS HAOIIOACHUH,
U3MEpPEHU, YKCIEPUMEHTOB, MUKPOIPENapaThl PACTUTENBHBIX, JKUBOTHBIX W OaKTepHAbHBIX
KJIETOK.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlaboparopHast pabota Ne 1. «M3yueHHe KaTaIUTUYECKOW aKTUBHOCTU (pepMeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.



JlabopaTopHass pab6ota Ne 2. «V3ydyeHue CTpOEHHUS KJIETOK PACTCHHH, >XHUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHHEY.

Tema 4. JKuzHeneaTeJbHOCTh KJICTKH.

OOmen BemiecTB, WM MeTa0bOIM3M. AccUMWIIIHS  (TUIACTUYECKHA OOMEH) U
JTMCCUMUJIISIINS (SHEPreTUIECKU 0OMEH) — JIBE CTOPOHBI €JMHOTO Mpoliecca Metadbonu3ma. Posb
3aKOHOB COXPAHEHHS BEIICCTB U SHEPTUH B MOHUMAaHUK METa0O0IU3Ma.

Tunel oOMeHa BemiecTB: aBTOTpOodHBIN U reTepoTpodHsbid. Poib depMeHTOB B 00MEHE
BEIICCTB U MIPEBPAIICHUH SHEPTUHU B KIIETKE.

@dorocunate3. CmetoBas u TemMHOBas ¢a3bl (orocunre3a. Peakmmu (doTocuHTE3A.
DddekTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a IS KU3HHU Ha 3emiie. Biusaue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI IMOBBIMICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHHTE3. XEMOCHHTE3UPYIONIe OakTepuu. 3HAUYCHUE XEMOCHHTE3a IS JKU3HH Ha
3emuie.

DHepreTudeckuii 0OMEH B  KIETKe. PacimerieHwe BEHIECTB, BBIICICHUE U
AKKyMYJIMPOBAaHUE YHEPTUU B KJIIETKE. JTalbl dJHepreTruueckoro ooMeHna. ['nukonms. bpoxenue u
ero Buapl. KwucmopomHoe OKHCICHHE, WIM KIETOYHOE aAbixaHue. OKHCIUTETbHOE
dochopunuposanne. IPPEKTUBHOCT IHEPTETUIECKOTO OOMEHA.

Peaknun matpuunoro cuHTe3a. ['eHermueckas uHpopmanmus u JIHK. Peammzamms
TeHETHYECKON MH(popMaMy B KieTKe. ['eHeTHUeCKUil KO M ero CBOWCTBA. TpaHCKpHIIus —
matpuunblii cuHte3 PHK. Tpancnsanus — 6uocunres 6enka. Dtansl TpaHcasuuu. KonupoBanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oernka.

Heknerounsle ¢opmbl xku3HM — Bupycbl. Hcropus otkpbiTus BuUpycoB (/1.
W. UBanoBckmif). OCOOEHHOCTH CTPOECHHS W KU3HEHHOIO IMKJIa BUpycoB. bakrepuodaru.
bone3nun pacteHuil, )KUBOTHBIX U YEJIOBEKA, BbI3bIBaEMble BUpycamMH. Bupyc nMMmyHonedpuura
yenoBeka (BUY) — Bo3Oyautens CIIMla. OOpatHas TpaHCKpHUIILUS, peBepTa3a U HMHTErpasa.
[TpodunakTuka pacnpocTpaHeHUs] BAPYCHBIX 3a001€BaHUM.

demoncrpanun: [loprpersl: H. K. Konbsuos, /1. . UBanosckuid, K. A. Tumupszes.

Tabmuiet ~ u cxembl: «Tunbl  muTanus»,  «Merabomuzm»,  «MUTOXOHIIPHS,
«JHepreTnueckuii 0oMen», «Xioportact», «Dorocuntes», «Ctpoenne JJHK», «Ctpoenue u
dbyHKIIMOHUpOBaHue TeHay, «CuHTe3 Oenka», «leHeTHdeckwii Kom», «Bupych,
«baktepuodarn», «Ctpoenne u ku3HeHHBIM 1wk Bupyca CIINIa, Oaxrepuodaray,
«Penmukammsa JJHK».

Ob6opynoBanue: moaenu-anminkanun «Y nsoeane AHK u Tpanckpunuus», «buocuntes
Oenka», «CTpoeHHEe KIETKN», MojieTb cTpykTypsl JIHK.

Tema S. PasMHOKeHHEe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounblif 1uKI, WM SKU3HEHHBIM MK KieTku. WHTepdasza um mmro3. Ilpomeccsl,
nporekatomue B uHTepdaze. Permmukanms — peaknus matpuadoro cuHre3a JHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBII Habop — KapuoTuIl. JIUMIOMIHBIA M TaIUIOMIHBIA XPOMOCOMHBIE



HaOopbl. Xpomatuasl. LluTonoruyeckne OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYAJTbLHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue knetku —muto3. Ctaauu murosa. [Ipoueccsl, mpoucxoasiye Ha pa3HbIX CTaUsIX
MUTO3a. brojornueckuii cMpici MUTO3A.

[IporpamMmmupyemas rubesnb KJIeTKH — alonTo3.

@opMbl  pa3MHOXKEHHMSI OpPraHU3MOB: Oecrojioe u T1oyioBoe. Buasl  Gecronoro
pPasMHOXKEHUs: JeJICHHE HaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHuE,
BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHHUPOBAaHUE OPraHU3MOB, €0 3HAUEHUE JUIS
CEJIeKLIUH.

ITonoBoe Pa3MHOXKCHHUC, €I'0 OTIIMYUA OT OecmoJioro.

Meito3. Cranuu Mmeiiosa. Ilpoueccel, mpoucxonsimue Ha craausx Meiosa. [loBengenue
XpoMocoM B Mero3e. Kpoccunrosep. bronaornyeckuii CMbICI M 3Ha4E€HUE MENH03a.

I"ameTorenes — npouecc 00pa3oBaHus NOJOBBIX KJIETOK Y KUBOTHBIX. [1010BBIE XKee3bl:
CEeMEHHUKU M suyHHKH. OOpa3oBaHWE M Pa3BUTHE IMOJOBBIX KJIETOK — rameT (CriepMaTo30ui,
AWLEKIeTKa) — crepmaroreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOEHMS SHIEKIETOK MU
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WupuBuayanpHOe pa3BuTHE (OHTOTEHE3). DMOpHOHAIBHOE pa3BHTHE (IMOpPHOTECHE3).
Oransl AMOPUOHAIBHOTO Pa3BUTHSL Yy IO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHUE, TracTpysIsALus,
opranorenes. IlocTamMOpronanpHOEe pa3BuTHE. THITBI TOCTIMOPHOHAILHOTO Pa3BUTHS: TPSIMOE,
HenpsiMoe (IMYMHOYHOE). BiusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIOCOOHBIE
BBI3BIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zButue pacrennil. OHTOreHe3 IIBETKOBOIO PACTEHMsI: CTPOCHUE CEMEHU, CTaIuU
pa3BUTHS.

Jemonctpanum: Tabnuibl U cxeMbl: «QOpMbl pa3MHOKEHUSI OPTaHU3MOBY», «JIBoiiHOE
OIUUIOIOTBOPEHUE Y IIBETKOBBIX paCTEHUIN», «BereraTuBHOE pa3MHOXKEHUE PACTEHU, «/leneHne
KJIeTKH OakTepuit», «CTpoeHue TMOJIOBBIX KIETOK», «CTpoeHHne XpoMOcoMb», «KiteTouHbIi
uuk», «Pemmukamusa JHK», «Murtosz», «Meio3y», «lIpsMoe u HempsiMoe pa3BUTHE,
«["amMeToreHe3 y MIICKOTIUTAIONIUX U YeloBeKa», « OCHOBHBIE CTAJMH OHTOTCHE3ay.

O6opyoBaHKe: MUKPOCKON, MHKpompenaparsl «CrnepMaTro30uabl MIIEKOMUTAIOUIET0»,
«SlinexneTka miekonuTaroumero», «Kapruokunes B kjieTkax KOpemika Jiyka», MarHUTHasi MOJIE€Tb-
anmmukanus «/lenenune xknetkny», monens JTHK, moxens Metadaznoit XpoMOCOMEI.

JlaGopaTopHble U MpaKkTHYecKue padoThi:

JlaboparopHas pabota Ne 3. «HabmoneHne MUTO3a B KJIIETKaX KOHYMKA KOpEIKa JIyKa Ha
TOTOBBIX MHUKPOTIPETapaTax.

JlabopatopHas pab6ota Ne 4. «M3yueHue CTpoeHUs TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax.

Tema 6. HaciieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.



[Ipenmer m 3agaum reHeTtuku. VcTopus pa3BUTHUS TEHETUKU. Poib LMUTOJIOTMU U
SMOPHOJIOTHHN B CTAHOBJICHUH T€HETHKH. Bxiag poccuiickux u 3apyOeXHbIX yUEHBIX B pa3BUTHE
reHeTuKku. MeToapl TEeHETHKH (THOPUIOJOTHYECKHH, IMTOTCHETHYECKUH, MOJICKYJIIPHO-
FeHeTquCKHﬁ). OCHOBHBIC TCHCTUYCCKUC TIOHATHUA. FCHGTI/I‘-IGCKaSI CHUMBOJIMKA, chonb3yeMa51 B
cXeMax CKpeIInBaHHUH.

3aKOHOMEPHOCTH  HACJEIOBaHUsA  IPU3HAKOB,  yCTaHOBIEHHble [. Mennenem.
MoHorubpuaHoe cCKpeuBanue. 3aKoH eMHO00pa3us THOPUAOB MEPBOTo MoKoaeHus. [IpaBuio
JOMUHUPOBaHUA. 3aKOH pacCIleIUIeHUsl Npu3HakoB. ['mnoreza uuctorsl ramer. I[lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurnbpugHoe CcKpelMBaHHME. 3aKOH HE3aBUCMMOIO  HACJEIOBAaHUS  IPU3HAKOB.
[luToreHeTnyecKkue OCHOBBI JUTMOPUIHOIO CKpELIUMBaHMS. AHAJIU3UPYIOLIEEe CKpeLMBaHUE.
Hcnonb30BaHNe aHATU3UPYIOIIEr0 CKPELIUBAHUS Ul OIPEAETICHNUS TeHOTUIIa 0COOH.

CHeHHeHHOC HACJICAOBAHUEC IIPHU3HAKOB. Pabora T. MopraHa o CHCIUICHHOMY
HaCJICJOBaHUIO I'CHOB. HapymeHHe CHCINICHHA I'CHOB B PE3YJIbTATC KPOCCUHI'OBCPA.

XpOoMOCOMHas TEOPHs HACIEICTBEHHOCTH. | eHeTHUEeCKrEe KapThI.

I'enernka moia. XpOMOCOMHOG OIIpCACIICHUE I10J1a. AYTOCOMI)I " TI0JIOBBIC XPOMOCOMBI.
I'omorameTHnle U I'eTCPOraMEeTHLIC OpPraHU3MbI. HacnengoBanue IIPHU3HAKOB, CHCIINICHHBIX C
I1OJIOM.

N3meHunBOCTh. BHbl N3MEHUNBOCTH: HEHACIIEICTBEHHAs U HAaCIEeACTBEHHAs. Ponb cpelibl
B HEHACJICJICTBEHHOW W3MEHYMBOCTU. XAapaKTEpUCTHKA MOAU(PUKALUOHHOW H3MEHUYUBOCTH.
BapuanuonHslil pax n BapuanuoHHas kpusas. Hopma peakuum npusHaka. KonmdecTBeHHbIE U
KaueCTBEHHbIE MIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAN(PUKALIMOHHON U3MEHYUBOCTH.

HacnencrBennast, uian reHOTUIIMYECKAsA, U3MEHUYUBOCTE. KoMOMHaTHBHAS N3MEHUYNBOCTb.
Meiio3 u TmONOBOM mpolecc — OCHOBA KOMOMHATUBHONW W3MEHUYMBOCTH. MyTallioHHas
n3MeHYHBOCTh. Kiaccuukaiys MyTanuii: Te€HHbIE, XPOMOCOMHBIE, T€éHOMHBIe. YacTtoTa u
MPUYMHBI MyTaluii. MyTtareHHble GakTopbl. 3aKOH TOMOJIOTHUECKUX DPSIIOB B HACIEACTBEHHOM
nm3menunBocty H. . BaBuiona.

BHGSII[GpHaﬂ HaCJICACTBCHHOCTh U UBMCHYHNBOCTD.

I'enernka uenoseka. Kapuotun uenoBeka. OCHOBHBIE METOAbl T'€HETHKH YeEJIOBEKA!
reHeaqornyeckuii, OJIN3HELOBbIM, IMTOreHETUYECKUH, OUOXUMHUYECKHUM, MOJEKYJISIpHO-
reHeTuueckuil. COBpEMEHHOE OIIPE/EJICHUE TEHOTHIA: TIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TEHOTHIHUpPOBaHKWE, B ToM yucie ¢ momomipio I[1I[P-anamm3a. HacnencrBenHsie 3aboseBaHUs
YeJoBeKa: TeHHble OoJie3HH, OOJIE3HM C  HACJIEACTBEHHOW MpPepacroiOkKeHHOCTHIO,
xpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBL 310POBOTO 00pa3a XKHU3HHU, TUATHOCTUKHU, MPO(PUIAKTHKH U JICYEHUS TeHETHUYECKUX
Oone3nel. MeauKo-reHeTHUeCKOe KOHCYJIbTHPOBAHME. 3HAUEHHE MEAMIIMHCKOW TE€HETHKU B
NPEIOTBPALICHUN U JICYEHUH TeHETHYECKUX 3a00JIeBaHUN YeTI0BeKa.

JdemoHcTpaumnu:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. UerBepukos, H. B. Tumodeen-
Pecosckuii, H. M. BaBuios.



Tabauibl 1 cxeMbl: «MOHOTHOPUTHOE CKPEIIMBAHUE U €T0 IIUTOTEHETHYECKass OCHOBAY,
«3aKOH pacUICIUICHUs] M €ro IIUTOT€HETUYECKass OCHOBa», «3aKOH YHUCTOTHI TaMeTy,
«JlurubpuaHoe ckpenBanue», «LluTomornyeckre OCHOBBI JIUTHOPHUIIHOTO CKPEHTUBAHUS,
«Merio3», «B3anmoneicTBrue ajsieabHbIX T€HOBY, « €eHeTHnuecKue KapThl pACTEHU M, )KUBOTHBIX U
yejoBekay, «l'eHeTuka moja», «3aKOHOMEPHOCTH HACIEIOBAaHMS, CICIUIEHHOIO C IOJIOMY,
«KapuoTunsl YenoBeka W IKHBOTHBIX», «Bumbl wu3MeHumBocTH», «MonudukanmonHas
U3MEHYHMBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTrka rpymnm KpoBu», «MyTarmoHHas
W3MEHYHBOCTDY.

Ob6opynoBanue: MoAenu-anmIukanun «MoHoruOpuaHOe CKpemuBanuey», «HemonHoe
JOMHUHHUpOBaHHe», «Jlurnbpuanoe ckpemuBanue», «llepekpéct Xpomocom», MHKPOCKON U
Mukpornpenapar «Jlpo3oduna» (Hopma, myranuu GopMbl KPBUTLEB U OKPACKU Tena), Tepoapuit
«I"'opox MoCceBHON».

JlaGopaTopHble U NpaKTH4YecKne padoThbi:

JlabopaTtopHas padota Ne 5. «M3yueHnue pe3yabTaToB MOHOTUOPUAHOTO U AUTHOPUIHOTO
CKPEILIMBAHUS y IPO30(HIIbI HA TOTOBBIX MUKPOIPENapaTaxy.

JIaGoparophas pabora Ne 6. «3yuenre MoanpuKalmOHHONW N3MEHYUBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBONY.

JlaGoparopnast pabora Ne7. «AHamm3 MyTtamuii y JApo30QMIBI Ha TOTOBBIX
MHKpOIIpenapaTax».

[IpakTuueckas padora Ne 2. «CocTaBiieHHE U aHATIU3 POJOCIOBHBIX UEIOBEKA»
Tema 7. Cesiekuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTUM.

Cenexuusi Kak HayKa U Ipolecc. 3apoKJIeHUe CEIeKUUU U AoMecTuKauus. Yuenue H.
W. BaBunoBa o IEHTpax MPOMCXOXKJIEHUS U MHOrooOpasus KyJIbTypHBIX pacTeHHid. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, IOPOJa, IITAMM.

CoBpeMeHHbIE METO/Ibl CEeNeKIIMH. MaccoBbIi M MHIUBUAYaAIbHBI OTOOPBI B CEIEKIMH
pacTeHuit U KUBOTHBIX. OlleHKa 3KCcTepbepa. bIu3KopoICTBEHHOE CKpelUBaHUe — UHOPUAMHT.
Yucras nuaud. CKpelBaHie YUCThIX JUHUN. ['eTeposuc, uinm rubpuaHas cuina. HepoacrsenHnoe
cKkpemuBaHue — aytOpuauer. OtganéHHas rubpuamsanus U e€ ycnexu. VcKyccTBeHHBIN
MyTareHe3 " IIOJIy4YeHUE IOJMILUIONAOB. JIOCTHMXKEHUS CEINEKUHUHM pAaCTEHUN, >XUBOTHBIX U
MHUKPOOPTaHHU3MOB.

buotexHonorusa kak oTpacib NPOU3BOACTBA. ['€HHAs HWHXKEHEpUsA. ITambl CO3JaHUS
pexombunantHoii JIHK wu TpancreHHeix opranusmoB. Kierounas umxenepusi. Knetounsie
KYJbTYpbl. MUKpPOKJIOHAJIbBHOE pa3MHOXEHHE pacTeHu. KiioHnpoBaHuEe BBICOKOMPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTaHW3MOB. OKOJOTHYECKHE M JSTH4eckue mpobremsl.. MO -
T€HETUYECKHA MOAU(DUIIUPOBAHHBIC OPTAHU3MEI.

JleMOHCTpalluu:

Hoprpetsl: H. N. Basunos, 1. B. Muuypus, I'. 1. Kapneuenko, M. ®. 1BaHOB.

Tabnuier 1 cxembl: kKapTa «LIeHTpBI MPOUCXOXKACHUS W MHOTO00pasus KYyJIbTYPHBIX
pactenuit», «llopoabl 1OMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHUu», «OTnanéHHas



rubpunmzamus», «Paborel akamemuka M. @. MBanoBa», «llomumiongus», «OOBEKTHI
ounorexHonorum», «Kiaerounele KylIbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHME U TEPEHOC
TE€HOB, XPOMOCOM.

O6opyI0BaHKe: MYJISDKU IJI0JIOB U KOPHEIJIOJ0B JAUKUX (OPM M KYJIBTYpHBIX COPTOB
pactenui, repoapuit «CebCKOX03sIICTBEHHBIE PACTECHUS.

JlabopaTopHble H IPaKTHYeCKHe PAd0ThI:

Okckypeusi «OCHOBHBIE METOJBI M JOCTH)KEHUS CEJICKIMU PACTeHUN W KUBOTHBIX (Ha
CCJICKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIBHBIM YYacTOK, B TEILTUYHOE
X035IUCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIM HAYYHOTO LICHTPA)».

11 KJIACC
Tema 1. DBoroHOHHAA OHOJIOTHS.

[IpeanochIki BO3HUKHOBEHHUS SBOJIOLMOHHON TEOPHH. DBOJIIOIMOHHAS TEOpPUS U €€
MecTO B Orojoruu. BiusHue >BOMOLIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CBugerenbcTBa 3BOMOLMH. [laleoHTOIOrMUECKHE: TOCIEA0BATENbHOCTh MOSIBICHUS
BUJIOB B TTAJICOHTOJIOTUIECKOM JICTOIHCH, TIEPEXOJHbIC POopMBI. bruoreorpaduieckue: CXOACTBO U
paznuuue dayH u (GI0p MATEPUKOB U OCTPOBOB.

DOMOpHOIOrHYecKHe: CXOACTBA M pa3inuus dMOPHOHOB Pa3HbIX BUAOB MO3BOHOYHBIX.
CpaBHHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTHYHbIE, PYAUMEHTApHBIC OpPTaHBI,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHH3MOB HACIIEJCTBEHHOCTH U
OCHOBHBIX META0OJINYECKHUX MyTEeH Y BCEX OPraHU3MOB.

OpomonmonHass teopus Y. JlapBuHa. IIpennocbulku BO3HMKHOBEHHUS JapBHUHHU3MA.
JBuokyuie Ccuiibl 3BOJMIOLMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECYypCcoB, HeompeaenéHHas HW3MEHUYMBOCTb, OOphOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Boonnu (CTI) u e€ 0CHOBHbBIE MOJIOKEHUS.

MI/IKpOBBOJ'[IOIII/IfL HOHYJ'ISIHI/ISI KakK €aMHu1a BUJaa U 3BOJIFOIIUHA.

JBmxyuue cuibl ((akTopbl) SBOJIOLMU BHJIOB B MpUpoje. MyTallMOHHBIN Mporece u
KOMOHMHATHBHASI U3MEHUYUBOCTD. [lomyainoHHbIe BOTHBI U Apeiid reHoB. M3onauus n Murpanus.

EctectBenHbIii 0TOOp — HampaBisitomiuii ¢gaktop 3BomonuH. DOpMbl €CTECTBEHHOIO
otbopa.

[IpucmocoOaeHHOCTh OPTraHU3MOB KaK pe3yabTat dBoonud. [Ipumeps! npucmocoOaeHmit
y opraHu3MoB. ApoMop(}03bl U UANO0ATANITAIINH.

Bun u BupgooOpasoBanue. Kputepuu Buga. OcHOBHbIE (DOpMBI BHI000pa30BaHUS:
reorpaguyeckoe, 3K0JI0rHuecKoe.

Maxposomonusi. @opMbl 3BONIONUH: (puUIIeTHYECKas, TUBEPreHTHas, KOHBEpreHTHasl,
napaiensHas. HeoGpatumocTs 3BoMoNMy.



[MpoucxoxaeHne  OT  HECNEUATM3UPOBAaHHBIX  MpenkoB.  [Iporpeccupyromas
crenuaian3anu. A,Z[aHTI/IBHaﬂ paguanus.

JdemMoHcTpanum:

Hoptpetsr: K. Jlunne#t, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap,
9. I'ekkenb, . Mromep, A. H. CeBepiios.

TaOnuiel 1 cxembl: «Pa3BuTtue OpraHmdyeckoro Mupa Ha 3emie», «3apoJblln
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «®DopMbl OOprOBI 3a CYIIECTBOBaHHEY,
«EcrecTBeHHbIli  0TOOp», «MHOTOOOpa3ue COPTOB pacTeHwit», «MHoOrooOpasue MOpos
JKUBOTHBIX», «ITomynsuny, «MyTaunonHas U3MEHYUBOCTbHY, «ApoMop(o3bI»,
«Mnnoananramuny, «OO0mas aereHepanus», «JBrKymme cwibl 3Bomroruny, «Kapra-cxema
mapuipyta nyremectsus Y. Jlapsuna», «boprba 3a cymiectBoBanuey», «IIpucnocobieHHOCTH
opraau3MoBy, «I eorpaduueckoe Bumo0o0Opa3zoBaHuey, « IKOJIOTHYECKOE BHI000PA30BAHHEY.

O6opy10BaHKE: KOJUIEKIMS HACEKOMBIX C pa3JIMYHbIMU TUIIAMU OKPACKU, HA0OP IJI0JI0B U
ceMsiH, Kosutekuus «IIpumepsl 3alUTHBIX TPUCTIOCOOJIEHUH Y )KUBOTHBIX», MOAeIb «OCHOBHbBIE
HaIpaBJICHUS IBOJIOLUNY, 00bEMHAs MoJeNb «CTpOEHHE TOJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Komiekius «DopMbl COXPaAaHHOCTH HCKOIAEMbIX
JKUBOTHBIX U PACTeHMI», Molenb anmumkanusa «llepekpéct xpoMocom», BiIa)KHbIE Mpenaparhbl
«Pa3Butne Hacekomoro», «Pa3BuTHe ATymKm», MukKporpenapat «Jlpozodwunay (HOpMAa,
MyTaluu GOPMBI KPbUIHEB U OKPACKH TEJa).

JlaGopaTopHble U IPaKTHYeCKHE PAdOThI:
JlaboparopHas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOIOTUUECKOMY KPUTEPUIO».

JlabopatopHas pabota Ne?2. «OmmcaHnue TPHUCTOCOOJCHHOCTH OpraHu3Ma #u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe )KU3HU Ha 3emJie.

JloHay4HbIE NIPEACTABICHUS O 3apOXKACHUM XU3HU. Hay4yHble rUnoTe3b BOSHUKHOBEHUS
JKU3HM Ha 3emuie: aOMOreHe3 M IMaHclepMus. XuUMUYecKass 3BONIONUS. AOHMOTEHHBIM CHUHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIbHOE MOJTBEPKIEHUE XUMUUYECKON
sBostoiny. HauanpHele sTansl 6uonorndeckoit spoitonuu. ['nnoresa PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYpP M BO3HHKHOBEHHE NPOTOKJIETKU. IlepBble KIETKM U WX HBOJIIOLMAL
PopMHUpPOBAHHE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazBuTue xxu3uu Ha 3emiie 1o 3pam u nepuosiam. Karapxeii. Apxeickas 1 mpoTepo30iMcKast
spsl. [Taneo3olickas spa 1 €€ nepuopl: KeMOPUNCKUI, OpPJJIOBUKCKHUNA, CUITyPHUICKHA, 1€BOHCKHM,
KaMEHHOYTOJIbHBIN, IEPMCKHUI.

Me3so30iicKkas 3pa U €€ epruoabl: TPUACOBBIN, OPCKU, MEJIOBOM.

Kaitno3oiickas spa u e€ nepuobl: MaaeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.



XapaKkTepucTUKa KIMMAaTa W IeOJOTHYeCKHX IpoueccoB. OCHOBHBIE 3Talbl HBOJIIOLHAA
PacTUTENHLHOTO U )KUBOTHOTO MUpPa. ApoMopdo3bl y pacTeHH 1 ’KUBOTHBIX. [losiBIIeHUE, paciBeT
Y BEIMUPaHUE TPYIII JKUBBIX OPraHU3MOB.

Cucrema opraHm4ecKkoro Mupa Kak OTpakeHUe 3BOIIOLMHA. OCHOBHBIE CUCTEMAaTUYECKUE
TPYIIIBI OPraHU3MOB.

OBonronusl  4enoBeKa. AHTpONOJIOTMs Kak Hayka. Pa3BuTue mnpeacraBieHUl o
IPOMCXOXKAECHUH YeroBeKka. MeTosbl u3yueHus anTpornoreneza. CxoJCTBa U pa3jinyMsl YyeloBeKa
Y )KMUBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKA.

JBwxymme cuibl (dakTopsl) aHTpomoreHeza. HacienacTBeHHas M3MEHYMBOCTH U
ecTecTBeHHBIH 0TOOp. OOIIeCTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUil TPya, MBILIUICHHE,
peub.

OCHOBHBIE CTaZMM U BETBHU JBOJIIOLMM YEJIOBEKA: aBCTPAJIONMUTEKH, YEIOBEK yMeEIbl,
Yenosek mnpsmoxoasamuii, YemoBek HeaHIepTalbCKui, YenoBek pasymublid. Haxonku
UCKOIIaeMbIX OCTaTKOB, BPEMs CYyILECTBOBAaHUS, 00JacTh pacnpocTpaHeHUs,, 00bEM TOJIOBHOIO
Mo3ra, 00pa3 KU3HH, OPYIUs.

UYenoseueckue packl. OCHOBHBIE OOJIBIIME PaChl: €BpPOINEOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpajoujHas  (9KBaTOpUAIbHAsg), MOHTOJOWJHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH IIPEICTABUTEIICH YETTOBEYECKUX PaC K YCIOBHSIM CyIIeCTBOBaHUA. ENMUHCTBO
yenoBedeckux pac. Kpuruka pacusma.

JMemoncrpanumn: [loprpersl: ®@. Penu, JI. [Tactep, A. WU. Onapun, C. Mumep, I'. IOpn,
Y. HapBun. Tabmuubl u  cxembl: «Bo3uukHoBeHue ConHeyHoW cucTeMbl», «Pa3Burtue
OpraHnu4eckoro Mupa», «PacturenbHas kieTka», «KuBoTHas kierka», «lIpokapuornueckas
KJieTkay, «COBpeMEHHasi CHUCTeMa OpPraHMYecKoro Mupa», «CpaBHEHHE aHATOMUYECKHUX 4YEpT
CTPOCHHUSI YEeJIOBEKa M UYeJIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOIOTUYECKUX
HaxOJOK IIPEAKOB COBPEMEHHOTO YEJIOBEKA, «/lpeBHenne moam», «/IpesHue moan», «llepsbie
COBpPEMEHHBIE IO, «HeT0BeUeCKue paco».

Ob6opynoBanue: Mysku — «IIpoucxoxnenne yenoBeka» (OIOCTBI  aBCTPAJIONMTEKA,
NUTEKaHTpONa, HeaHJepTalblia, KPOMAaHbOHIIA), CIECTKH WM M300pa)KeHUs1 KaMEHHBIX Opyaui
MEepBOOBITHOTO YeJIOBEeKa (KaMHU-YOIIEphl, pyousia, ckpebdiia), reoXpoHOJIOTHYecKas: TabyuIia,
KoJIeKIHst «@OopMbl COXPaHHOCTH MCKONAEMBbIX )KUBOTHBIX U PACTEHUI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[TpakTrueckas padora Ne 1. «3ydeHue nckomaeMpIx OCTaTKOB PACTEHUM U )KUBOTHBIX B
KOJUJIEKIUSX .

DKcKypcusi «IBOIIONNS OPTraHNYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYUYHBIA WIIH
KpaeBeIUECKU My3€eil).

Tema 3. Opranu3mbl U OKpPY:KaKIIAs cpeaa.

DKOJIOTHs Kak Hayka. 3aJadd W pasfelibl dKOJOTHH. METOAbl JKOJIOTHYCCKUX
UCCIIEIOBaHHA. DKOJIOTHIECKOE MUPOBO33PEHHUE COBPEMEHHOTO YeJIOBEKA.



Cpenpl  oOMTaHUS ~ OpPraHM3MOB:  BOJHAas,  HAa36eMHO-BO3JyIlIHAas, IOYBEHHas,
BHYTPUOpPraHU3MEHHas!.

Okonorudeckne ¢akropbl. Knaccudukamus sxomornueckux (hakTopoB: abUOTHYECKHE,
OMOTHYECKUE U aHTPOIIOTEHHBIC. J[eiCTBUE SKOJIOTUIECKUX (PAKTOPOB HA OPTaHU3MBI.

Abunotnueckue  (akTopel:  CBET, TeMIeparypa, BIKHOCTb. DOTONEpHOAM3M.
[TpucnocoOieHns OpraHu3MoB K JEHCTBUIO aONOTHYECKHX (paKTOPOB. bruojgornuecknue puTMel.

buotnueckue Qakropel. Buabpl OHOTHYECKMX  B3aUMOJCHCTBUN: KOHKYPEHLIUS,
XHUITHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, Kooneparus, MyTyaJiu3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHcCaIU3M, HeUTpaau3M. 3HaueHue OUOTHYECKUX
B3aMMOJICHCTBUIA JJIs CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAaPAKTCPUCTHKU TOIYJIALUHA. OCHOBHBIC I10KAa3aTeNIn MOmyJIAruu:
YUCJIICHHOCTb, IIIOTHOCTb, PpPOXIAACMOCTb, CMCPTHOCTb, IMMPHUPOCT, MHUI'pALIUI. I[I/IHaMI/IKa
YUCJICHHOCTH MOITYJIAIHUU U eé peryisinus.

Jemoncrpanum: [Hoprpersl: A. 'ym6oapaT, K. @. Pynse, O. ['ekkens.
Tabnuue! u cxemsl: kapta «IIpupoansie 30Hb 3eMin», «Cpelibl 0OMTaHUSI OPraHU3MOB,

«Dotonepuoguzmy», «llomynsuum», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IOMYJISALUU
uHOy30pun-Tyhenbkm», «llumensle nenmny.

JlabGopaTopHble H NpaKTH4YecKne padoThbi:

JlaboparopHas pabora Ne 3. «Mopdornoruueckrie 0COOEHHOCTH PACTEHUI U3 PA3HBIX MECT
oOUTaHUAY.

JIaGoparopHas pabota Ne 4. «BiausiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.
ITpaktrnueckas padora Ne 2. «Iloacy€r IIIOTHOCTH MOMYJIALUI pa3HbIX BUJOB PACTCHUI».
Tema 4. CoolmecTBa M IKOJTOTHYECKHE CHCTEMBbI.

CooOmiectBo  opraHuzMoB —  OuoneHo3. CTpykTypbl  OWOIlEHO3a:  BUAOBasd,
pOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OMOLIEHO3E.

DKoJoruveckre cuctembl (dKocuctembl). [loHAaTHe 00 SKOcHUCTeME U OHOTeOIeHO3e.
qDYHKHI/IOHaJ'IBHI)Ie KOMIIOHCHTBI OKOCUCTCMBI. npoaAyueHTbl, KOHCYMCHTBI, PCAYLCHTHI.
KpyroBopot BeliecTB M TOTOK SHEPrud B dKocucTeme. Tpoduyeckue (MUIICBBIE) YPOBHU
skocucTembl. [lumeBbie 1enu u cetd. OCHOBHBIC TIOKa3aTedM JKOCHCTEMBI: Ouomacca,
NPOAYKIUS. DKOJIOTMYECKHE MHPAMHJIbI: TPOAYKIUH, YHCICHHOCTH, Ouomacchl. CBoiicTBa
9KOCUCTEM: YCTOWIMBOCTh, CAMOPETyJIsiys, pa3BuTe. CyKieccus.

[IpupoaHble 3KOCHCTEMBI. ODKOCHUCTEMBI 03€p M PEK. ODKOCHCTEMa XBOWHOIO WM
LIMPOKOJIMCTBEHHOIO JIECa.

AHTpPOIOTeHHBIE IKOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOo3kocucTeMbl. bruonornueckoe u
XO03HCTBEHHOE 3HaYE€HUE arpo3KOCHCTEM U YPOOIKOCUCTEM.



buopasznoobpasue kak ¢aktop ycTrounBocTH dKocucteM. CoxpaHeHHe OMOJIOTMYECKOTO
pasHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. I'panuibl, coctaB u CTpyKTypa Ouocdeps.
JKuBoe BemectBo m ero ¢yHkmuu. OcoOeHHOCTH Omocdepsl Kak II00aTbHON IKOCHUCTEMBI.
JluHamudeckoe paBHOBECUE M 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemiecTB U OMOTCOXMMHYECKHE IMKIBI 3JIEMEHTOB (YIjepoja, a3zoTa).
3oHanbHOCTE OMochepsl. OCHOBHBIE OMOMBI CYIITH.

YenosedecTBo B Ouocdepe 3emian. AHTponoreHHbie u3MeHeHus B Ouocdepe. [modbansHbIe
9KOJIOTUYECKHE TIPOOIIEMBI.

CocymecTBoBaHH€e IpUPOIbI U yeroBeuecTBa. CoxpaneHue OnopasHooOpas3us Kak OCHOBA
ycroitunBoctu O6nochepsl. OCHOBAa PalMOHATIBHOTO YIPABJICHUS MPUPOIHBIMH PECYpCaMH U HX
ucrnoib30Banue. JJocTikeHuss OMONIOruK U OXpaHa MPUPOIBIL.

Hemoncrpauumn: [loprperst: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepuanckuii.

Tabnuie! u cxembl: «Ilumessble nenny», «buoneHos3: cocras U CTpykTypay, «lIpupoaHsie
coobmectBay, «llemn mnuranusy, «OKojsoruueckas mnupamuaa», «buocdepa u yenosex»,
«3JKocucTeMa MUPOKOIUCTBEHHOTO JIeca», « IKOCHCTEMAa XBOMHOTO Jiecay, «bruoreHo3 Bogoémay,
«ArpoueHo3», «lIpuMepHblE aHTPONOTE€HHBIE BO3JCHCTBUSA Ha NpuUpoly», «Baxneimue
VCTOYHUKHU 3arpsi3HEHUsl BO3JlyXa U TPYHTOBBIX Bon», «llouBa — BakHeWIIas COCTaBISAIOLIAS
o6uocheprl», «®Dakropsl jgerpagauuu  nouB», «llapHukoBelii  3ddexT», «DakTophI
pPaZnoaKTHBHOTO 3arps3HeHus onoceps», «O0mas crpykrypa ounocdepsi», «Pacnpocrpanenue
KHU3HU B Onocdepey, «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepoga B O6uochepey,
«KpyroBopot azora B IpUpOIE».

O06opynoBaHue: MOJEIIb-ANIIINKALHS «Tunnuneie OHMOLIEHO3BD», repbapuit
«PactutenpHble  coolOmiecTBa»,  Koyuiekuuu — «buomenos», «Bpenurtenun — BakHeHImMx
CEJIbCKOXO3SIUCTBEHHBIX  KYJIbTYp», TrepOapuu U KOJUIEKIIMM pPAacTeHUH U KUBOTHBIX,
IIPUHAUJIEKANINE K Pa3HBIM SKOJIOTMUECKUM Ipymnam ogHoro Buaa, Kpacnas kaura Poccniickoi
®denepatyu, N300paKEHUS] OXPaHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.

[NIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMELI I10 BMOJIOTUN HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30BAHUMA

Cornacno ®I'OC COO, ycraHaBiauBarOTCs TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00y4JarIMHUCS TIPOrpaMM CpeHero o0Iero o0pa3oBaHus: IMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMCTHBIM.

JIMUYHOCTHBIE PE3YJIBTATHI



B cTpykType JHMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeameTra «bHonorus» BbIAEIEHBI
CIIEAYIOUINE  COCTAaBIIAIONIIME: OCO3HAHHUE OOYYaIOUIMMHUCS  POCCHHCKOM  Ipa)kIaHCKOU
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSTEIBHOCTH M CaMOOIPEAEICHUIO,
HaInu4Yue MOTHBallMU K 06ylleHI/IIO 6I/IOJIOI‘I/II/I, HCJICHAIIPABJICHHOC PAa3BUTHC BHYTPCHHUX
yOex1eH!I JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPaJULUNA pa3BUTHS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYaOIINXCsl PYKOBOJICTBOBATHCS B CBOCH
JEeSITeIbHOCTH LIEHHOCTHO-CMBICJIOBBIMHM YCTAHOBKaMM, HPUCYLIMMH CHUCTEME OUOJIOIMYECKOro
00pa30BaHus, HATMYUE KOJOTHUECKOTO NMPABOCO3HAHUS, CIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH
JKU3HEHHBIC IIJIaHbl.

JInuHOCTHBIE PE3yJIbTaThl OCBOEHUS INpeamera «buojorus» AOCTUTAIOTCS B €IUHCTBE
yq€6HOﬁ 1 BOCIUTATEIBHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCI/If/'ICKI/IMI/I
COLIMOKYJIbTYPHBIMHU, UCTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHATHIMU B
oOImiecTBe MpaBWIaMH UM HOPMAaMHU MOBEACHHS M CIOCOOCTBYIOT IpOLIECCAM CAaMOIIO3HAHMA,
CaMOBOCITUTaHUSI U CaMOPAa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3MUIMH JIMYHOCTH, MATPUOTH3MA,
YBOXKEHHSI K 3aKOHY WM IHPABOMIOPSIKY, YEIOBEKY Tpylda M CTapllieMy MOKOJIEHHIO, B3aUMHOI'O
YBOXKEHUS, OEpPEeKHOr0  OTHOIIEHUS K  KyJIbTypHOMY  HACIEOUI0O U  TPaJULUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH cpee.

JIM9HOCTHBIE PE3yIbTaThl OCBOCHUS y4eOHOTO mpeaMeTa « BHoJIoTHs» JOKHBI OTPakaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIUXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIIMEH JUYHOCTH, CHUCTEMON IICHHOCTHBIX OPHUEHTAIlMi, TIO3UTUBHBIX BHYTPEHHUX
yOEXKICHHUI, COOTBETCTBYIOLIUX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacuIMpeHe >KM3HEHHOTO ONBbITa M OIbITa ACSTEILHOCTH B IPOIIECCE peaTu3allMi OCHOBHBIX
HaIpaBJCHUN BOCITUTATEILHOM IEATEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOr0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAXIAHCKOW TIO3UIMKM OOydYarolmerocs Kak akTUBHOTO |
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX TpaB M O0OS3aHHOCTEH, YBa)KEHHE 3aKOHA MU
IIPABOIOPSJIKA;

TOTOBHOCTH K COBMECTHOM TBOp‘lCCKOfI ACATCIIBHOCTU IPpHU CO3JaHNN y‘{e6HLIX IIPOCKTOB,
pEeUICHUN yqe6HBIX 1 IO3HAaBATCJIbHBIX 3a/ia4, BBIIIOJITHCHU U OMOJIOTMYECKUX OKCIICPUMCHTOB,

CIIOCOOHOCTh  OMPEENSITh COOCTBEHHYIO TO3HMIIMI0 1O OTHOIICHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUUTBIBATH B CBOUX ,Z[CI>'ICTBI/I$IX HCO6XOI[I/IMOCTL KOHCTPYKTHUBHOT'O
BSaHMOHeﬁCTBHH J'IIO)IGfI C pasHbIMHA y6e)KJIGHI/I$IMI/I, KYJbTYPHBIMU LHEHHOCTSIMU U COLIMATIbHBIM
IOJIOKCHHUEM,;

TOTOBHOCTb K COTPYAHHYCCTBY B IIPOHCCCC COBMECTHOI'O BBIMMOJTHCHUA y‘-Ie6HBIX,
MMO3HABATCJIIbHBIX W HCCIICAOBATCIBCKUX 3alda4, YBAXUTCIIBHOTO OTHOMICHUSA K MHCHHUIO

OTITIOHEHTOB MPHU 00CYX ACHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CONEPKAHUS,

TOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKOM NIEATENBHOCTH;



2) IaTPUOTHYECKOI0 BOCIIUTAHMS:
Cc(OPMHUPOBAHHOCTb POCCUHCKON TPa’KAAHCKON MAEHTUYHOCTH, NATPUOTU3MA, YBAKCHHUS
K CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH Iepel POoIMHON, TOpAOCTH 3a CBOM Kpal, CBOXO

PO,I[I/IHy, CBOH SI3BIK M KYJBbTYpPY, IpOoHIJIOC U HACTOAILICC MHOI'OHAIMOHAJIBHOI'O HApoaa POCCI/II/I;

LIEHHOCTHOE OTHOLIEHUWE K MPUPOJAHOMY HACICIAMI0 U IaMATHUKAM IIPUPOJBI,
JOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHX, TPYIE;

CMOCOOHOCTh OLEHMBATh BKJAJ POCCHHCKMX YYEHBIX B CTAHOBJICHHE M Ppa3BUTHE
Ouosiornu, MOHUMaHUs 3Ha4YCHUsI OMOJIOIMU B TIO3HAHUM 3aKOHOB IPUPO/IbL, B )KU3HU YEJIOBEKA U

COBPEMEHHOT0 00IIeCTBa;

uzeitHas yoexx1€HHOCTb, TOTOBHOCTD K CITYKEHUIO U 3aiure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPO/a;
c(hOpMUPOBAHHOCTbh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OLCHUBATh CUTyallUO U MIPUHHUMATh OCO3HAHHBIC PCHICHUS, OPUCHTUPYACH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUNBOIO OYyAyIIEro;
OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENSIM, CO3/IaHMI0 CEMbH Ha OCHOBE

OCO3HAHHOTO MPUHATHS LIEHHOCTEW CEMEHHOM *U3HM B COOTBETCTBUU C TPAJULIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIIOYasl CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHMI;

IIOHUMAaHHE SMOIIMOHAJIBHOI'O BOS}IGf/iCTBHH JKHBOM mpupoasl 1 eé OEHHOCTH,

TOTOBHOCTH K CAMOBBIPAKCHHUIO B PA3HBIX BUAAX HCKYCCTBA, CTPCMJICHUC IIPOABJIATH
KadyecTBa TBOp'—IGCKOﬁ JIMYHOCTH,



5) puzuyeckoro  BoCHUTAHUA, (POPMHMPOBAHUA  KYJbTYPbI  3I0pPOBbS U
IMOIUOHAIBLHOIO 0JIArONOJIYYHS:

MOHMMAaHKE U peau3alys 37JJ0pOBOro 1 6€301acHoro oopasa *KHU3HH (3710pOBOE MUTAHUE,
COOJIFOJICHHE TUTHEHUYECKUX TPABWII M HOPM, COATAHCUPOBAHHBIA PEKUM 3aHSATHH M OTIBIXA,
peryisipHasi (QU3MYECKash AaKTHUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3JI0POBbIO;

IIOHMMaHHWEC [EHHOCTU IIpaBUJI HWHIAUBUAYAJIBbHOI'O0O W KOJIJICKTHUBHOI'O 0e3011acHOIo
IMOBCACHH B CUTyallUAX, YTPOKAOIINX 310POBbIO U JKU3HU JIIOI[GI;'I;

OCO3HaHME IOCIEACTBUI M HENPHUATHS BPEAHBIX NPUBBIUEK (YIOTPEOJCHHs alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TpynoBOro BocnuTaHus:
TFOTOBHOCTB K TPY/y, OCO3HaHHE [IEHHOCTU MacTepCTBa, TPY10J100ue;

TOTOBHOCTh K  AaKTHUBHOM  JIEITEIbHOCTH  TEXHOJOTMYECKOM M COLHAIBbHOU
HaIIPaBJIECHHOCTH, CIIOCOOHOCTh WHHUIIMMPOBATH, IJIAHUPOBATh M CAMOCTOSITEIBHO BBIMOJHATH
TAKYIO JIESITEIbHOCTD;

MHTEpEC K pa3nu4HbIM chepam mpodeccruoHalIbHON NesSTeIbHOCTH, YMEHHUE COBEPIIATh
OCO3HaAHHBIN BBIOOP Oyayiei mpodeccuu 1 peaanu30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K O0pa30BaHHIO U caMOOOPAa30BaHMIO HAa MPOTSHKEHUU BCel
KHU3HH,

7) 3K0JI0rHYeCcKOr0 BOCTIMTAHUS:

HKOJIOTHUECKH 11eJIeco00pa3Hoe OTHOIIICHUE K MPUPOJIe KaK HCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYLECTBOBAaHMUS;

TMOBBIIICHUC YPOBHA 9KOJIOTMYECKOM KYJBbTYPBbI: HpHOGpCTeHI/IC OIIbITa THJIAaHUPOBAHUSA
IMMOCTYIIKOB U OLICHKHU MX BO3MOXXHBIX HOCJ'IeI[CTBI/Iﬁ JJIA OKPY)I(aIOIHefI CpCabl;

OCO3HaHUe T7100aIbHOr0 XapaKkTepa dKOJIOTMUYEeCKUX Mpo0OsieM U MyTel UX peleHus;

CMOCOOHOCTh UCIOJIb30BaTh IpHoOpeTaeMble IPU U3YYEHUU OMOJIOTUU 3HAHUS U YMEHUS
IpU pEHICHUH TMPOOJIeM, CBSI3aHHBIX C pAIMOHAIBHBIM TPHPOJIONIONIB30BaHIEM (COOIOIeHNE
IpaBUJl MOBEACHHUS B NPHUPOJIE, HAMPABICHHBIX HAa COXpPAHEHHE PABHOBECHs B JKOCHCTEMAX,
OXpaHy BUJIOB, SKOCHCTEM, Orochepsl);

AKTUBHOE HEINpUATHE ACHCTBUMN, MPHUHOCAIIMX BpPEJ OKPYKAIOIIEW MPUPOJHON cpene,
YMCHI/IG HpOFHO3I/IpOBaTB HGGH&FOHpI/IHTHBIe 9KOJOTHUYCCKHUEC ITOCICACTBUA HpGI[HpI/IHI/IMaeMLIX
JIEUCTBUI U MPEIOTBPAILATH UX;



HaJIN4YUEC Pa3sBUTOr0 SKOJIOTHMYECKOI'O0 MBIIIJICHU, 9KOJIOTHYCCKOU KYJBTYPHbI, OIIbITA
JIESTEILHOCTH  DKOJIOTHYECKOM HAIpaBJICHHOCTHU, YMCHUA PYKOBOACTBOBATHCA HMU B
HO3H3B3TCJ'II>HOI>1, KOMMYHHKaTHBHOﬁ U COIlHaILHOM MMPaKTUKEC, T'OTOBHOCTH K Y4YaCTUIKO B
HpaKTI/IquKOf/’I JIESATCIbHOCTH DKOJIOTHUECKOM HAIIPaBJICHHOCTU;

8) HeHHOCTH HAYYHOI0 IO3HAHUS:

c(OPMHPOBAHHOCTE MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHsI HAyKM M OOLIECTBEHHOW IPAKTUKM, OCHOBAaHHOIO Ha JHalore KyJjbTyp,
CIIOCOOCTBYIOILETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHUE A3BIKOBOM M YNTATEIBCKOM KYJIbTYPbI KaK CPEJICTBA B3AUMOICHCTBHS
MEXY JII0JbMHU U ITI03HAHWS MUDA,

MOHUMaHHE CIEeMU(PUKN OMOJOTUM KaK HayKd, OCO3HaHHs e poiu B (OPMHPOBAHUHU
PaLMOHATILHOIO HAyYHOI'O MBIIUICHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUsI 00 OKpY’KaloIeM
MUpPE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH M peleHUH Ipo0IeM COXpaHeHHs! IPUPOTHOIO PABHOBECHUS;

yOe:XIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JUIsl COBPEMEHHOM LIMBUIIM3ALUU: 00eCIeueHus
HOBOT'O YpOBHSI Pa3BUTHUSl MEIULIMHBI, CO3JaHUE NMEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BbIXO/A U3 II00aJbHBIX
HKOJIOTMYECKUX NPOOJIEM U OoOecreueHus Nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllMOHAILHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYpCcoB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B MOJIYYEHUN OMOJIOIMYECKUX 3HAHUH B IIEJISX MOBBIIICHUS 00Iei
KyJbTYpbl, €CTECTBEHHO-HAy4YHON TIpPaMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIIMOHAIbHON
IpPaMOTHOCTH O0ydJaroumxcs, popMupyemMoit pu U3y4yeHuu OUoJIoTuH;

MMOHMMAaHUE CYIIHOCTH METOJIOB IO3HAHUS, HUCIOJb3yEMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TONMydyaeMble 3HAHUS JJs aHalu3a M OOBSCHEHUS SBJICHUU
OKPY’KAIOIIET0 MHUpa M TMPOUCXOAIIUX B HEM HM3MEHEHMH, YMEHHE JeiaTh OOOCHOBAHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB M HMMEIOIIMXCS JaHHBIX C LEJIbI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSATEILHO HCIOJL30BATh OHMOJIOTHYECKUE 3HAHUS AJi1 peIICHUA
HpO6J'IeM B PCAJIbHBIX JKU3HCHHBIX CUTYyallHUAX;

OCO3HAaHUEC IIE€HHOCTU HaquOfI ACATCIIBHOCTU, TOTOBHOCTH OCYHICCTBJIATE MPOCKTHYIO U
HCCIICAOBATCIILCKYIO ACATCIIbBHOCTD HHANBUYAJIbHO U B I'PYIIIIC,

TOTOBHOCTH M CIIOCOOHOCTH K HCTIPECPBIBHOMY O6pa3OBaHI/IIO u CaMOO6p8.30BaHI/IIO, K

AKTUBHOMY IIOJTYYCHHIO HOBBIX 3HaHUH 1O OWOJOrMM B COOTBETCTBHHU C JKHM3HEHHBIMHU
NOTPEOHOCTAMH.

METAIIPEJMETHBIE PE3YJIBTATbBI



MeTtanpeameTHble pe3yibTaTbl OCBOCHUsI yueOHOro mpenMera «buomnorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHS OOYYAIOIIUXCA  MEKIAMCUUIUTMHAPHbIE
(MeXnpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy METOJ0B MO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJIGHUE, TPOIECC, CUCTEMa, HAyuYHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIe0BaHNe, HAOIIOEHUE, U3MEPEHUE, HKCIEPUMEHT U JPYTUX), YHUBEPCAIbHBIC
yueOHble JeiCcTBUS (TMO3HABAaTEIbHbIE, KOMMYHHUKATHUBHBIC, PETYJIATUBHBIE), 00eCIeUnBaOIINe
¢dopmupoBanre (YHKIIMOHATBHONW T'PAMOTHOCTH M COLMAIBHOW KOMIETEHIIMH O0YYaroluxcs,
CIIOCOOHOCTh o0y4aromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXAUCIUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHUBEpCaJlbHbIE Y4YeOHbIC JEHCTBHS B IIO3HABATEIBHOW U
COIIMAJIbHON MPAKTHKE.

MerarnpeamMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI CpPEIHEro oOmiero oOpa3oBaHMs
JOJIKHBI OTPAXKATh:

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMHU MO3HABATEJIbHBIMH JACHCTBHAMM:
1) 6a30BbIe JIOrHYecKHe JelCTBUA:

CaMOCTOSITENTbHO (DOPMYIHPOBATh M aKTyalM3HpPOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCMOJb30BaTh TMPU OCBOEGHUM 3HAHUM NpPUEMBI JIOTMYECKOTO MBINIUICHUS (aHaIu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukanuu, 0000IEHHUs1), PacKpPbIBaTh CMBICI OMOJIOTHYECKUX
HNOHATHUH (BBIIENATh UX XapaKTEePHbIE IPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMH ITOHITUSIMH);

OIPCACIATE HCIIU ACATCIBbHOCTH, 3aJiaBasd IapaMCTPpbl U KPUTCpUU HX HOOCTHUIKCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTU C IMOCTABJICHHBIMU LICIISIMU

HCIOJIb30BaTh OMOJIOTUYECKUE TOHATHSA JUIsl OOBsICHEHHsS] (PaKTOB U SIBICHUH >KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXIeHUs (MHAYKTUBHBIE, NEAYKTUBHbIE, IO aHAJIOTHH),
BBISBIISATH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUSI B pacCMaTpUBAEMBIX SIBJICHHX, (HOpMyITupoBaTh
BBIBO/IbI U 3AKJIFOUYEHUS;

IMPUMEHATE CXECMHO-MOJICJIIBHBIC CPEACTBA IJId MPCACTABICHUA CYIICCTBCHHBIX CBSI3EH 1
OTHOIIICHUMN B HU3YyYaCMbIX OHOJIOTHYECKUX O6’bCKTaX, a TaKXcC HpOTHBOpC‘-II/Iﬁ pasHoOro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX I/IH(I)OpMaIII/IOHHBIX HCTOYHHUKAX,

pa3pabatbIBaTh IJIaH PEIICHUS TPOOJIEMBI C YUETOM aHaIM3a UMEIOIINUXCS MaTepUaIbHbBIX
Y HEMaTepHAJIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBETCTBUC PE3YJIBTATOB ILECJIAM,
OLICHUBATL PUCKU HOCHG,Z[CTBI/II\/’I JACATCIIbHOCTH,



KOOPJIMHUPOBAaTh W BBIIOJHATH pPabOTy B YCIOBHSIX pEalbHOrO, BUPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHUS;

Pa3sBUBATb KPCATUBHOC MBIIIJICHUC IIPU PCIICHUU JKU3HCHHBIX HpO6HCM.

2) 6a3oBble Hcce0BaTeIbCKUE NeHCTBUS:

BIIQJICTh HABBIKAMU Y4eOHO-HCCIIEIOBATEIBCKOW U TIPOSKTHOW JCSITEbHOCTH, HABBIKAMH
paspenieHus: mpoodieM, ClOCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSITEIIFHOMY TIOHUCKY METOOB
peIIeHUs MPAKTUIECKHX 337124, IPUMEHEHHUIO PA3IMYHBIX METOJIOB IMO3HAHUS;

WCIIOJIB30BaTh PA3JIMYHBIC BUJBI JCSITEIBHOCTH IO IOJYYECHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUI0 U MPUMCHCHHIO B YUCOHBIX CHTYAIMsX, B TOM YHCIC IPU

CO31aHNuH y‘le6HbIX " COOUAJIbHBIX ITPOCKTOB;

(I)OpMI/IpOBaTB Hay‘lHBIﬁ THII MBIIIIJICHU A, BJIAACTh HaquOﬁ TepMHHOHOFHeﬁ, KIIFOYCBBIMH
IOHATHUAMU U METOJaMH,

CTaBUTHh M (POPMYITUPOBATH COOCTBEHHBIC 33aJ[a4d B OOpa30BaTEIHHOU ICSITEILHOCTH U
JKU3HEHHBIX CUTYallUsX;

BbIABJIITE HNPUYMHHO-CICACTBCHHBIC CBA3M W AKTyaJIU3UPOBATL 3a4da4dy, BbIABUI'ATb
THUIIOTE3Y eé peUICHUS, HAXOAUTH aPTrYMCECHTHI UL 1OKA3aTCIIbCTBA CBOUX yTBCp)K,I[GHHﬁ, 3aJaBaTb

IapamMeTphbl U KpUTEPUH PEILICHNS;

AHAIIM3UPOBATE IIOJYUCHHBIC B XOA€ PCHICHUA 3aJadud pe3yJIbTaTbl, KPUTHUYCCKU
OLCHUBATHL UX NOCTOBCPHOCTDL, IPOTHO3UPOBATH U3BMCHCHHUEC B HOBBIX YCJIOBUAX;

AaBaTb OLICHKY HOBBIM CUTYallUAM, OLICHHUBATH HpHO6pCTéHHLII>i OIIBIT,

OCYIIECTBIISITH IIeJICHANPABICHHBI MONUCK MEPEHOCAa CPENCTB M CIIOCOOOB JIEHCTBHS B
npoeCCHOHATIBHYIO CPEY;

YMCTb MEPCHOCUTDH 3HaHHUA B IO3HABATCIIbHYHO n  MPAKTUYCCKYIO obiactu
KHN3HCACATCIIbHOCTH,

YMETh MHTETPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 00J1acTel;

BBIIBUT'aTb HOBBIC HJCH, NPCJiaraTb OPUTHHAJIILHBIC IMOAXOJAbl W PCHICHUSA, CTABUTb
HpO6J’I€MLI " 3a71a4u, JOITYyCKaroIIe aJIbTCPHATUBHBIC PCIICHUA.

3) padora ¢ unopmaunmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHMKAX MH(OpManuu (TeKcTe yuyeOHOro mocodus,
HAYYHO-TIOMYJISIPHON JMTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPAaBOYHHMKAX, KOMITbIOTEPHBIX



0a3zax nmaHHBIX, B MHTepHeTe), aHAMM3UPOBATh HMHPOPMAIHMIO PA3TMYHBIX BHJIOB U (QopMm
MMPpCACTaBJIICHHUSA, KPUTUYCCKH OLICHUBATDH eé AOCTOBCPHOCTL U HCTIPOTUBOPCUUBOCTD;

(dbopMyIHpOBaTh 3aMpPOChl U MPUMEHSATh PAa3IMYHBIC METOIBl MPU TMOUCKE W OTOOpe
OuoJIornYecKoi MHpOpMaIuK, HeOOXOAMMOM JIJIsl BEITIOJIHCHHS YUEOHBIX 33/1a4;

HpI/IO6peTaTB OIIBIT HCIIOJIB30BAaHMA I/IH(bOpMaHI/IOHHO-KOMMYHI/IKaTI/IBHBIX TeXHOHOFI/Iﬁ,
COBCPHICHCTBOBATDH KYJIbTYPY dKTHBHOT'O UCITIOJIB30BAHUSA PA3JIMYHBIX ITOMCKOBLIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMANbHYIO (OpPMY MpeACTaBICHUS OUOIOrHYECKON
uHpopManuu (CXxembl, rpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U APYTOE);

WCIOJIb30BAaTh HAYYHBIH S3bIK B KAauyeCTBE CPEICTBA IMpH paboTe ¢ OMOIOrHMYecKon
uH(popMalMel: MPUMEHITh XUMUYecKue, GU3NYECKue W MaTeMaTH4eCKHe 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpY, HCIOIb30BaTh W TPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIQJICTh HAaBBIKAMU pAclO3HABAaHMS M 3allUThl HH(POpPMAIMK, HHOOPMAIMOHHON
0€30IaCHOCTH JIUYHOCTH.

OBJjajieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMU J1€CTBUAMM:
1) o01enue:

OCYILECTBIISATH KOMMYHUKAIIMH BO BCEX cdepax KU3HM, aKTUBHO Y4acTBOBATh B JHAJIOTe
WIM JUCKYCCUM TIO CYIIECTBY 00OCykJaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBATh
CY)KIEHHSI OTHOCUTEJIBHO BBIMOJHEHMSI NPEUIaraéMod 3aJaud, Y4YWUTHIBAaTb WHTEPECH U
COTJIACOBAHHOCTb MO3ULIUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrno3HaBaTh HeBepOallbHbIE CpEACTBA OOIIEHHUS, NMOHWMATh 3HAYEHUE COLUAIbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUid, YMETh CMTYaTh KOHQIUKTHI U
BECTH MEPErOBOPHI;

BIIQJIETh PA3IMYHBIMHU CIIOCOOAMH OOIIEHUS U B3aMMOJCUCTBHUS, TOHUMATh HaMEpPEHUs
JIPYTUX JIIOJCH, MPOSBIATh YBOKUTEIHHOE OTHOIIIEHHWE K COOECETHUKY U B KOPPEKTHOU (opme
(bopMyIIUpPOBAaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PCHHS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAas 1eATeIbHOCTD:

MOHUMATh U HMCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBUAYaTbHON pabOTHI MPH
pelieHny OMOI0rHYecKoi MpoodaeMbl, 000CHOBBIBATH HEOOXOAMMOCTh PUMEHEHUS TPYMIIOBBIX
(dbopM B3aMOAEUCTBUS MIPH PELLICHUH yueOHOM 3a1auu;



BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX NEWCTBUN C YYETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 4JIeHA KOJIEKTUBA;

MNpUHUMAThL LCJIn COBMECTHOI ACATCIIBHOCTH, OPraHU30BbIBATH U KOOPAHWHUPOBATH
HeﬁCTBHH o eé JOCTHIXKXCHHIO. COCTABJIATH IIJIaH HeﬁCTBHﬁ, pacrpeaciATb POJIn C yLIéTOM MHEHUM

YYaCTHUKOB, 00CYkaTh pe3yJbTaTbl COBMECTHOU PabOTHI;

OIICHUBATh KAUYeCTBO CBOETO BKJIAJIa U KAXKIOTO YYaCTHUKA KOMAaH/IbI B OOIIUN PE3yJIbTaT
1o pa3zpaboTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIC ITPOCKTHI, OLCHUBATH HACHU C IMO3WLIMHA HOBU3HBI, OPUT'MHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH,

OCYHICCTBIIATE IIO3UTHBHOC CTPATCTHYCCKOC IIOBCACHHWEC B pPa3jIMYHBIX CHTYyalUusX,
MMPOSABJIATE TBOPYCCTBO U B006pa)K€HI/Ie, OBITh WHUIUMATUBHBIM.

ORyajieHNe YHHBEPCAJILHBIMH PEryJsiITUBHBIMU /Il CTBUSIMH:
1) camoopranusamnus:

HCIIONL30BaTh OHOJIOTHMYECKHE 3HAHUS JJIsA  BBIABJIICHUSA HpO6J'IeM H HX PCHICHHA B
KHN3HCHHBIX U y‘-ICGHI:IX CUTyalluiX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUM 1IEJIEBBIC U CMBICIIOBBIE YCTAHOBKH B CBOUX
JEHUCTBUSIX M TOCTYIKax IO OTHOLICHHWIO K >KMBOM NPUPOJAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIIIHX;

CaMOCTOSITENIbHO OCYILECTBIISITh IMO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYyIHUPOBAaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTENbHON JAEATETBHOCTH U

JKU3HCHHBIX CUTYaAlUAX;

CaMOCTOSITENTbHO COCTABJIATh IUIAH PELICHUs MTPOOJIEMBI C YIETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;

paciypsaTh paMKH y4eOHOTro NMpeAMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JienaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTH (POPMUPOBAHUIO U TIPOSBICHHUIO IIUPOKON 3PYIUIIUU B Pa3HBIX 00IaCTsIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:



JaBaTh OLIEHKY HOBBIM CHUTYal[UsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTh, OLEHUBATH
COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIAJICTh HaBbIKAMH MTO3HABATEIBHOMN pe(IIEKCUU KaK OCO3HAHUS COBEPILAEMBIX JCHCTBUI
U MBICIIUTEJIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, NCIOIb30BATh MPUEMBI pedIieKCuu
JUIS OLIGHKY CUTYallud, BBIOOPA BEPHOTO PEILICHMS;

YMCTb OLICHUBATb PUCKU U CBOCBPEMCHHO NPUHUMATL PCUICHUS 110 UX CHUIKCHUIO,

IIPUHKUMATh MOTHBBI U aPT'YMCHTBI APYTHUX IIPHU aHAJIN3C PE3YJIbTATOB ACATCIBbHOCTH;,

3) npunsiTHe cedst U APYIrUX:

IIPUHUMATD ce0sl, IOHMUMasi CBOU HEJAOCTATKU U JJOCTOUHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;
IIPU3HABAThH CBOE MPABO U MPABO JPYTUX Ha OLIMOKHY;

Pa3BHUBATb CII0COOHOCTH MOHUMATh MUD C NO3UIUHU APYTOTro 4YCJIOBCKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpenMetHbie pe3ynbTaThl ocBoeHus nporpammbl COO no Ouonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue st yaeOHoro npeamera «buonorus» HaydHble 3HaHWUS, YMEHUS U
CITIOCOOBI JecTBUI o OCBOCHHIO, UHTEPIPETANN
U ipeo0pa30BaHUIO 3HAHUMN, BU/IbI JIEATEILHOCTH I10 MOJYYEHUIO0 HOBOTO 3HAHUS U IPUMEHEHHIO
3HaHUH B Pa3MYHBIX YYEOHBIX CUTYallUsiX, a TaKXKe B PEaJbHBIX JKU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX ¢ Ouosorueil. B mporpamme npenMeTHble pe3yabTaThl MPEICTABICHBI MO ToJlaM
00y4eHwusI.

[IpenMeTrHble  pe3ynbTaThl OCBOEHHA ydeOHoro mpenmera «buonorus» ¢ 10
KJlacce I0JKHBI OTPaXaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE U POJMU OMOJOTMM B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHbBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uosnoruu, PyHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEeleHUs )KU3HEHHbBIX 3a/1a4;

YMEHHE PaCKPBIBAThH COJIEPIKAHHE OMOJOTHUECKUX TEPMUHOB M TIOHSTHIA: )KU3HB, KICTKA,
OpraHu3M, MeTabo0Jin3M (0OMEH BEIIECTB U MPEBpaIeHNEe SHEPTHH ), TOMEOCTa3 (CaMOperyJIsIns),



ypOBHEBasi  OpraHu3anusi  JKUBBIX  CHCTEM, CaMOBOCIIpOM3BEACHHE  (PEMpOoayKIus),
HACJIEJICTBEHHOCTh, K3MEHYMUBOCTh, POCT U Pa3BUTHUE;

yMEHHUE u3JaraTb OWOJIOTHYECKHE TEOpHH (KIETOYHAs, XPOMOCOMHAs, MyTallMOHHAs,
HEeHTpaJbHAs JIorMa MOJEKyIsIpHoW Ouomorun), 3akonsl (I'. Mengens, T. Moprana, H.
W. BaBuiosa) u yueHus (0 LEHTpax MHOrooOpasusi U IPOUCX0XKIEHUS KyIbTYpHbIX pacTeHuid H.
W. BaBuiosa), onpeneisaTh TpaHUIIbl MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHUEC BJIaJCTh MECTOAAMU HAYYHOI'O IIO3HAHUA B OMOJIOTruH: Ha6J'IIOI[eHI/Ie 1 OIIMCAaHHC
JKMBBIX CHCTCM, IIPOLCCCOB U ﬂBHeHHﬁ, opranus3anuvss MW IMPOBCACHUC OMOJIOTHYECKOTO
OKCIICPUMCEHTA, BBIABMIKXCHHUEC THUIIOTE3bI, BBIABJICHHEC 3aBUCHUMOCTH MEXKAY MHCCICAYCMbIMHA
BCIIMYHMHAMU, 00BsSICHEHHE MOJIYYCHHBIX PC3YyJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHSITI/If/'I,
TeOpI/Iﬁ 1 3aKOHOB, YMCHHE J1€J1aTh BbIBOJbI HA OCHOBAHHWHU IMOJIYUYCHHBIX PE3YJIBTATOB,

YMCHHUC BLIACIIATH CYIICCTBCHHBLIC IMPHU3HAKKW BUPYCOB, KJIICTOK MHNPOKAPHUOT U D3YKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: OOMEHA BEIIECTB U
MPEBPAIICHHS] YHEPTUH B KJIETKE, (OTOCHHTE3a, TUIACTUYECKOTO M DHEPreTUYECKOro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOJIOTBOPEHUS, PA3MHOXKCHHUS, WHIUBUAYAILHOTO Pa3BUTHS
opranusma (OHTOTEHE3);

YMEHHUE MIPUMEHATH MOJIyYCHHbIC 3HAHUS i1 O0BICHEHHS] OMOJIOTHYECKUX MPOIECCOB U
SBIICHUH, 7151 IPUHATUS MPAKTUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C 1I€JIbI0 00ecreueHus
0€30MaCHOCTH CBOEr0 3JI0POBbS U 3JI0POBbSl OKPYXKAIOIIMX JIIOJEH, COOJII0JIEHUs HOpM
rPaMOTHOTO TOBEACHHSI B OKpY)Karolled MNPUPOAHON cpelne, MOHUMaHWe HEO0OXOIUMOCTU
WCIIOJIb30BAHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMU U OMOTEXHOJOTHUH ISl PAlMOHAIBHOTO
MPUPOIONOIB30BAHUS;

YMCHHEC DpPCeIIaTh JJIIEMCHTAPHBIC T'CHCTUYCCKUC 3ada4du Ha MOHO- U I[I/II"I/I6pI/II[HOG
CKpCIIMBAaHUEC, CUCIINICHHOC HACJICI0BAHUC, COCTABIIATh CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIMBaHuA
AJI TIPEACKAa3aHuA HACJICAOBAHUA ITPU3HAKOB Y OPTaHHU3MOB;

YMEHHUE BBINOJIHATH JJAOOPATOPHbIE U MpaKTUYeCKue paboThl, COONIOAATh MpaBUiia MpHU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000y I0BaHUEM;

YMEHHE KPUTHYECKH OIICHMBATh W HHTEPIPETUPOBATH MHGPOPMAIUIO OUOIOTHYECKOTO
COJIepXKaHUsl, BKJIIOYAIONIYIO TICEBJAOHAYYHBIC 3HAHUS M3 PA3IMYHBIX HMCTOYHUKOB (CpEeACTBa
MaccoBOW MH(}OpMaLNK, HAYYHO-TIONMYJISIPHbIE MaTEpHUalbl), ITUHUYECKHUE aCTIEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJIOTUHU, MEAUIIMHE, OMOTEXHOJIOTHH;

YyMEHHE CO037aBaTh COOCTBEHHBIE THMCHMEHHBIE M YCTHBIE COOOIEeHus, 00001Ias
Ononornveckyro MHQPOPMAIMI0 M3 HECKOJBKUX HCTOYHHKOB, TPAMOTHO UCIOJIb30BaTh
MOHSTUMHBIN anmapaTr OUOJIOTHH.

HpC,Z[MCTHLIC PE3YyIbTaThl OCBOCHUA yqe6Hor0 npeameTa «buonorusy» e 11
Kjlacce NO0JIKHBI OTpakaThb:

c(OpMUPOBAHHOCTh 3HAHUW O MECTE W pOJIi OMOJIOTUM B CUCTEME HAyYHOrO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa U



HAyYHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUUCKHUX U 3apyOCKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ounonoruu, PyHKIMOHAITBHON TPAaMOTHOCTH YEJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COJIEPKaHNE OMOJIOTHYECKUX TEPMUHOB U MOHSATHIA: BUI, IO JISIIIHS,
reHoOH/I, SBOJIONHMS, JBWXKYIIME CHUIbI ((pakTOpbl) IBOJIOIUH, MPHCTIOCOOJICHHOCTD
OpPTaHW3MOB, BHJ000pa3OBaHUE, JKOJOTHYECKHE (AKTOPhI, HSKOCUCTEMa, TMPOJYIEHTHI,
KOHCYMEHTBI, PeIyLICHThI, IS MMTaHUs, YKOJOTHYECKas MMpaMua, OMoreoneHo3, onochepa;

yMEHHE u3Naratb Ouoiioruyeckue Teopuu (dBomonuonHHas teopus Y. JlapBuHa,
CHHTETUYECKAsi TEOPHUsl SBOJIOLMHU), 3aKOHBI U 3aKOHOMEPHOCTHU (3apojbliieBoro cxojcrea K.
M. bapa, yepenoBanus TJIaBHBIX HampaBiieHuil U nyTei sBoonuu A. H. CeBepiioBa, yueHus o
ounoctepe B. . BepHaackoro), onpeaensiTh TpaHUIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHUEC BJIaJCTh METOAAMU HAYYHOI'O IIO3HAHUA B OMOJIOTruH: Ha6J'IIOI[eHI/Ie 1 OIIMCAaHHC
JKMBBIX CHCTEM, IIPOLCCCOB U ﬂBHeHI/H\/JI, opranuzanvs MW IMPOBCACHUC OHOJIOrHYECKOI0
OKCIICPUMCHTA, BBIABUIKCHUC THIIOTE3bl, BBIABJICHHUC 3aBUCUMOCTU MCKAY MHCCICAYCMbIMHU
BCJIIMYHUHAMU, 00BSICHECHHE MMOJIYYCHHBIX PE3YyJIbTaTOB, MCIIOJIb30BAHHBIX HAYYHBIX HOH?[TI/If/'I,
TeopI/Iﬁ " 3aKOHOB, YMCHHC [1€JIaTh BBIBOJIbI HA OCHOBAHWH ITOJIYUCHHbBIX PE3YJIbTATOB;

YMEHHE BBIACIATH CYIIECTBEHHBIE TPU3HAKU CTPOCHUS OMOJIOTHYECKHX 0OBEKTOB: BH/IOB,
HOIYJISAUI, TMPOJYIEHTOB, KOHCYMEHTOB, pEIyIEHTOB, OHOTEOIEHO30B U HIKOCHUCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEICTBEHHOW  M3MEHYMBOCTH, €CTECTBEHHOTO0  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHS SKOJIOTMYECKHX (PAaKTOPOB Ha
OpraHHU3MBI, IIEPEHOCA BEIIECTB U ITOTOKA YHEPIHH B IKOCUCTEMAX, aHTPOIIOTCHHBIX U3MEHEHHH B
IKOCHUCTEMAaxX CBOEH MECTHOCTH, KpPYrOBOpPOTa BEIIECTB M OHOTC€OXMMHUYECKHX IHKJIOB B
ouocdepe;

yYMEHUE MPUMEHSATh MOJy4YeHHbIE 3HaHUS JUIsl 00BSICHEHUS! OMOJIOTMUYECKUX MPOLIECCOB U
SBJICHUH, 1151 IPUHATUS MPAKTUUYECKUX PELIECHUI B OBCEHEBHON JKU3HHU C LENIbI0 O0eCTieueHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJIeH, COOMIONEHUST HOPM
rPaMOTHOTO TOBEACHMSI B OKpYy)Kalolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCIIOJIb30BaHUs JOCTHKEHUU COBPEMEHHOM ouonoruu JUIS panMoHaIbHOIO
MIPUPOJOTIOIB30BAHMS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJIOTMYEecKHe 3a/lauM, COCTaBIATh CXEMbI IepeHoca
BEIIECTB U SHEPTUH B 3KocucTeMax (1LIeNH MUTaHus);

YMEHHE BBINOJIHATH JAOOPATOPHbIE U MpaKTUYECKUEe pabOThl, COOI0IAaTh MpaBuia MpH
paboTe ¢ yueOHbBIM U 1a00opaTOpHBIM 000pPYI0BAHUEM;

YMEHHE KPUTHYECKH OIICHMBATh W HHTEPIPETUPOBATH MHPOPMAIUIO OUOIOTHYECKOTO
COJIEpKaHUsI, BKJIIOYAIONIYIO TICEBAOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HMCTOYHUKOB (CpEeACTBa
MaccoBOW HWH(OpMaIMK, HAYYHO-TIONMYJISIPHBIE MaTepHallbl), pPacCMAaTpUBaTh TIJIOOAIbHBIC
HKOJIOTMUYECKHE MPOOIEMBI COBPEMEHHOCTH, ()OPMUPOBATH TTO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

yMEHHE Cco37aBaTh COOCTBEHHBIE THMCBMEHHBIE M YCTHBIE COOOImIEeHUs, 00001Ias
Ononoruveckyro MHGPOPMAIUI0 M3 HECKOJBKUX HCTOYHHKOB, TPAaMOTHO HCIOIb30BaTh
MOHSTUMHBIN anmnapar OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHE
10 KUIIACC

Ne HanmenoBanue pa3nesnoB U TeEM IPOrpamMMel
n/n

Bcero
1 buonorus kak Hayka 2
2 JKuBbIE CUCTEMBI U UX OPTaHU3ALUS 1
3 XUMUYECKUH COCTaB M CTPOCHUE KIIETKU 8
4 JKusnenesaTenbHOCTE KIIETKHU 6
5 PazmHOXEeHUE M MHIUBUAYAIIBHOE PA3BUTHE 5
OpraHU3MOB
6 HacnencTBeHHOCTE M N3MEHYUBOCTD 8
OpraHU3MOB
7 Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH 3
8 PeszepBHoe Bpemst 1
J106aBHUTH CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 34
[TPOTPAMME
11 KJJACC
Ne n/m HaumeHoBaHuMe pa3ienoB U TEM MPOTrpaMMBbl
Bcero
1 OBOIOIMOHHAST OMOJIOTHS 9
2 Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9
3emie
3 OpranusMsl 1 OKpy’Karolias cpeaa 5
4 Coo0111ecTBa U DKOJIOTHYECKHE CHCTEMBI 9
) PesepBHOE Bpems 2
Jl06aBUTH CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME

Konnuectso yacos

KoHntposbHbie IIpakTrueckue

paboTsl paboThl
0 0.5
0 BBE/IUTE 3HAUCHUE
1 1
0 BBE/IUTE 3HAUCHUE
1 1
1 1.5
0 BBEJIUTE 3HAUCHUE
0 BBE/IUTE 3HAUCHHUE
3 4

KomnnuectBo yacos
KonTponbHbie [TpakTuueckue
paboThI paboThI

1 1

1 0.5

0 1

1 BBEJIUTE 3HAUCHUE

0 BBEJIUTE 3HAUCHUE

3 2.5
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