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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke MpOrpaMMbl MO OHOJOTHH TEOPETHUECKYIO OCHOBY JUISL OIPENEIICHUS
MOIXOJ0B K (opMHupoBaHUIO cojepxaHus yueOHoro mnpeamera «buosnorus» cocraBuim:
koHuentyanpable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, COJEpKaHMA,
pe3ynbTaToB OOyueHUsi U TpeOOBaHUN K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0MMX LENSIX M MPUHIUIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBbI CPEIHEro
obuiero oobpazoBanusi B Poccuiickoit @enepanuy, a Takxke MOJIOXKEHUS O crienuduke OMoIoruu,
e 3HAYCHWU B TMO3HAHWU >KUBOH MPHUPOIBI M OOECIEUCHHH CYIIECTBOBAHMS 4YEIOBEYECKOTO
oOmiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpe/ielIeHbl OCHOBHBIC (DYHKLIMU MPOTpamMMBbl
1o OMOJIOTHU U €€ CTPYKTYypa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu 00ydeHus,
BOCIIUTAaHUSI M PA3BUTHS OOYyYarOIIMXCS CpeACTBAMH Yy4eOHOro mpenmera «buomorusy,
ompezenseT o0s3aTeNbHOE NPEIMETHOE COJIEp)KaHUE, €ro CTPYKTYpY, paclpeaeieHue o
pasgenaMm W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBATEeIbHOCTh M3YUYCHHs Y4eOHOTO Marepuaia ¢
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKA 0Opa30BaTEIBHOIO IMpoliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yUarOIIMXCS.

B mnporpamme 1o OHOJIOTMM TakKe YYMTHIBAIOTCA TpeOOBaHUSA K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEJIMETHBIM M MNPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIbHOU IEATEIbHOCTH/y4eOHbIX NeUCTBUN 00YYarOIIUXCS 110
OCBOEHUIO COJIEpP>KaHUs OMOJIOTMYECKOro 00pa30BaHUsl.

B nporpamme mo 6uosorun (10-11 kmaccel, 6a30Bblif YpOBEHb) peain30BaH IMPUHIIHUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojaps dYemMy B HEH MPOCMaTpHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX  OpPHEHTAlM  JIMYHOCTH, HKOJIOTHYECKOTO  MBIIIICHHS,
OpeJCTaBIeHUH O 370pOBOM oOOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpy»Karolien
npupoaHoi cpene. IloaTomy Hapsay ¢ u3ydeHHEeM OOLIEOMOIOTHYECKUX TEOpUH, a Takke
3HAaHUH O CTPOCHHH KHUBBIX CHCTEM Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B TIOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  4YEJOBEKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOr0 MOBEACHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YelOBeKa Ha COCTOSHHE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCWJICHWE BHUMAaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeamera «bUOJIOTHs» MPOJUKTOBAHO HEOOXOIUMOCThIO OOECHeueHHs YCIOBUM Ul peIIeHus
OJTHOW M3 aKTyaJbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpask MpeAIoiaraet
dopmupoBaHHEe y O00yJaromUXcs CIOCOOHOCTH aJaNnTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxHoe Mmecto. OHa
oOecrieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCS MPEICTABICHUNH O HAy4yHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O KUBOM MpUpPoe, €€ OTIIMYUTENbHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DSBOJIIONWHW, CO3MAET YCIOBHS JUISA: TIO3HAHUS 3aKOHOB JKHBOW TPUPOJIBI,
dopmupoBaHuss (QPYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOH MTPHUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHne OWMOJIOTHS HWMEET TakXKe JJIsl PEIHICHUS BOCIUTATENbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIero o0Opa3oBaHus, colManu3anuu odyqaronuxcs. 3yuenue
O6uonorun obecrieynBaet yCIIOBUSA e (dhopMupoBaHHUS UHTEIJICKTYaIbHBIX,
KOMMYHHKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOM KYJbTYphI, CIIOCOOCTBYET
MHTETpaluy OMOJIOTHUECKUX 3HAHUHU C TMPEICTaBICHUSMH U3 JIPYTUX Y4YEOHBIX NPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe MMOJI0KEHUS O ITpeIHA3HAYCHUH Y4eOHOTO



npenvera «buonorus» COCTaBUIM OCHOBY JUIS ONPEIENICHUs TOIXOJO0B K OTOOpY U
CTPYKTYPUPOBAHUIO €TO CO/AEPIKAHUS, TPEJICTABICHHOIO B IPOrpaMMe 1o OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KyJIbTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECs JOKHBI
OCBOUTH 3HAHUS W YMCHHS, 3HAYUMBbIC TSI (HOPMHPOBAHUS OOIIECH KYIBTYpHI, ONMPEACIISIONINe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalolllel NpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJEp>KaHusl, KOTOphIe CIy>KaT OCHOBOM g  (QopMUpOBaHUS
NPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHE MHpa M IEHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTrHYeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHUE COJCpKaHUS y4eOHOro Marepuana B TporpaMme Mo OHoJIoTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHUN 00 OTIMYUTENIBHBIX OCOOEHHOCTAX
J)KUBOM TPUPOABI, O €€ YPOBHEBOM OpraHv3aldd W 3BOJIOLMU. B COOTBETCTBMH C 3THM B
CTPYKType y4eOHOro mnpeamera «bHONOrHs» BBIIEICHBI CIEAYIOIINE COJIepKaTelbHbIe TUHUM:
«buonorus kak Hayka. MeToJbl HAYYHOTO TO3HaHUM», «KieTka Kak OMOJIOTrHYecKas CUCTEMA,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«IBOIOLUS KUBOU MPUPOJIBD», «IKOCUCTEMBI U IPUCYIITIE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus ydeOHoro mnpenmera «buomorus» Ha 0a30BOM ypOBHE — OBJJICHUE
00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOBb30BaTh 9TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KHUBOW TIPUPOJIBI U PEIICHUS PA3INIHBIX JKU3HEHHBIX TIPOOJIEM.

JlocTuxkeHne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
obecreunBaeTcs peieHrueM CIeAYIOIMMX 3a/1ayu:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTAX, THIOTE3aX, MpaBUjaxX, CIy>KalluX OCHOBOW st (pOPMUPOBAHHS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOW KApTUHE MHUpa, O METOAaX HAy4yHOTO MO3HAHUA,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSX KHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3alIluH,
BBIJIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y OOYYalOUMXCSl MO3HABATEIbHBIX, MHTEJUIEKTYaIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHanMu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeH ¥ TIOJIX0/I0B K U3yUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alIliu;

CTaHOBJIEHHE Yy OOydYaroImuxcs oOmmel KyabTyphl, (YHKIIMOHAIBFHOW T'PaMOTHOCTH,
pa3BuUTHE YMEHUU OOBSACHSITH W OLICHUBATH SBJICHUSI OKPYXKAIOIIETO MUpPA >KUBOWU MPUPOABI HA
OCHOBaHWH 3HAHUU M OMBITA, TOJYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUN B MPAKTUUYECKOM JEATEIbHOCTH YEJOBEKA, PA3BUTHUM COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCMHUTAHUE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM JKHUBOW MPUPOJIBL,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWW JIJISi TOBBIIICHHUS YPOBHSI DKOJIOTHYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEJIHEBHOM JKW3HM ISl OIEHKH
MOCNEACTBUI CBOEH NEATENHbHOCTH IO OTHOIICHUIO K OKPYXKAIoMIe cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOIEHHE Mep TPODUIAKTHKY 3a001eBaHUH.

B cucreme cpemnero obmiero oopasoBanus «buonorusy», nsydaemas Ha 6a30BOM ypOBHE,
ABIIIETCSL 00s3aTENbHBIM Y4€OHBIM MPEIMETOM, BXOSIIMM B COCTaB IpeIMETHOM oOiactu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jnst m3ydenusi 6uojoruyd Ha 6a30BOM YPOBHE CPEIHET0 OO0IIero oOpa3oBaHUsI OTBOJUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 knacce — 34 gaca (1 yac B Henenio).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKON, ICTETUKON U mpaBoM. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucreMa OMOJIO0rHUYecKUX HayK.

MeToap!l o3HaHUS KUBOW MPUPOB! (HAOII0AEHUE, SKCIIEPUMEHT, OIMCAaHUE, H3MEPEHHE,
KJaccuukanus, MOJASITHMPOBAHUE, CTATUCTHYECKAss 00padOTKa JaHHBIX ).

JdemoHcTpaumuu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTObI TTO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktnueckass pabora Ne 1. «lcnonp3oBaHuE pa3iIMYHBIX METOJOB IpPHU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. /KuBble cuCTEMBbI M HX OPraHU3aIHA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAaHEBbIA, OPraHU3MEHHBIM,  MONYJSIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumuu:

Tabmuiel u cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHU OpPTaHHU3AIUU >KUBOU
TIPUPOIBIY.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

OyHKIMHM BOJBI M MUHEpalbHBIX BellecTB B KieTke. [logaep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0elKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnnmblie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W 4YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouonornueckue karaimu3aTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. Otinuuss  QepMEeHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JIAKTO3a) W TMOJNMCaxapuibl (KpaxMmal, TJIHKOTeH, MeJUToNio3a). buomornyeckue QyHKIMN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB W JUMHA0B Kak
HMCTOYHHUKOB YHEPTUU.

Hyxnennoseie kucinotel: JIHK u PHK. HykneoTubl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
GyHKIIHH.

[Tutonoruss — Hayka o kierke. KiierouHas Teopusi — mpuMep B3aUMOAECHCTBUS UAEH U
¢bakToOB B HAYYHOM MO3HAHUHU. METO/Ibl U3yUEHHSI KIETKH.

KrneTka kak nenoctHas xuBasi cuctema. OOme nMpu3Haku KIETOK: 3aMKHYTasl HapyKHas
MeMOpana, mosnekyisl [JHK kak renernueckuii anmapar, cuctema cuHTe3a Oernka.



Tumbl KJIETOK: JyKapHOTHUeCKass M mIpokapuoruyeckas. OCOOCHHOCTHM CTPOCHHS
MIPOKApPUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpOCHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIUH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHkmuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHouibl kietku: DIIC, anmapar ['omabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKU: MHUTOXOHApPUM, IMiacTuibl. lIpomcxoxneHne MHUTOXOHAPUM U IUIACTH.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHusl.

SAnpo — perynsaTopHslif neHTp Ki1eTku. CTpoeHue aapa: saepHas o00j0uKa, Kaproria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdemoHcTpaumMu:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, . Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKUX 3JEMEHTOB B  HEXHUBOM MPHUPOAEY,
«PacrnpeniesieHe XMUMAYECKUX 3JIEMEHTOB B JKMBOM ITPUPOIEN.

Tabmuel u cxembl: «llepuonuyeckas Tabmuia XMMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHne hepmenTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHHe 3yKapHOTHYECKON
KieTkn», «CTpoeHue KHUBOTHOM KiIeTKn», «CTpOEHHE pacTUTENIbHON KiIeTku», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHUE s/ipa KIETKU», «Y TIeBOAb», «JIMnuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
MU3MEpPEHH, YKCIEPUMEHTOB, MUKPOIPENapaThl PACTUTENBHBIX, KUBOTHBIX U OaKTepHAITbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopaTopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

JlaGopatopnast padora Ne 2. «M3yueHue CTpoeHHUsS KJIETOK pPACTCHHUH, >XHUBOTHBIX U
OaKTepHii MoJI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. ’/KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIH MeTa0OMU3M. ACCUMWJISAIUS (TJIACTUYECKHM OOMEH) U
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Metabonusma. Poip
3aKOHOB COXPAaHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa0O0Iu3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbi. Pons pepmeHTOoB B 00MEeHE
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TemMHOBas (a3el (orocuHTeza. Peaknmu ¢doTocuHTE3A.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A [UI KU3HHU Ha 3emiie. BiausHue ycioBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUI.

XemocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HaYCHHE XEMOCHHTe3a JJIs JKU3HU Ha
3emute.

OHepreruyeckuii oOMeH B KjeTke. PaciieruieHue  BEIIECTB, BBIICICHHE U
aKKyMYJINPOBaHHE SHEPTUU B KJIETKE. DTarlbl S3HepreTndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHWe, WIM  KIETOYHOE  JbIxaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHresza. leHernyeckas unpopmarms u JIHK. Peanumzanus
reHeTH4YecKol mHpOopManuu B KiIEeTKe. | eHeTUUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpUIILIUS —
matpuunblii cuaTe3 PHK. Tpancnsamus — 6unocunres 6enka. Dtanbl Tpancasuuud. Koauposanue
aMUHOKHCIIOT. Posib pubocom B OMocuHTE3€e OeKa.

Heknerounsle ¢opmbl xku3Hu — Bupychl. HMcropust otkpeitus BupycoB (. W.
NBanoBckuit). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnun



pacTeHHii, )KUBOTHBIX U YelIOBEKa, BhI3bIBaEMbIe BUpycamMu. Bupyc nMMmyHoaeduuuTa yeaoBeka

(BUY) — Boszoymutens CIIMJla. OOpatHas TpaHCKpHUIIMSA, peBepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbuos, /1. U. UBanosckuii, K. A. Tumupsizes.

Tabmupt u cxembl: «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSIY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Ctrpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «l['eHernueckuir  konm», «Bupycb»,
«bakrepnodarn», «Ctpoenne wu xu3HeHHbld 1wk Bupyca CIIHM/la, OGakrepuodaray,
«Pemmukanms JJTHK».

Oo6opynoBanue: monenu-anmkanuu «Y apoenue JHK u tpanckpunums», «buocunres
oenkay, «CTpoeHue KIETKU», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii 1uKki, WM KU3HEHHBIM WK kieTku. MHTepdaza m mwuros. Ilponeccsl,
npoTekaromue B uHTEpdaze. Permmmkamms — peakunst marpuuHoro cuute3a JIHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomaruel. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHIAWBHUIYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

lenenne xnerkn — muto3. Cramgum muto3a. [lpouecchl, MpoucXonslive Ha pa3HbIX
CTaAUsAX MUTO3a. BUOIOrMYecKuii CMbICII MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMBl  pa3MHOKEHHsSI OpPraHuM3MOB: Oecroioe U MoJioBoe. Buabl  Oecronoro
Pa3MHOXKEHHUS: JIeJICHHE HaJlBOE€, MOYKOBAaHHE OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKeHUE. VCKyCCTBEHHOE KIOHMPOBAaHUE OPraHHU3MOB, €0 3HAYEHHE JUIS
CEJIEKLIAH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAUYUS OT OECoI0ro.

Meiio3. Craguu meiosza. [lporeccel, mpoucxonsiiue Ha cragusx meiosza. [loBenenue
XpoMocoM B Meiio3e. KpoccuHrosep. buonornyeckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losi0BBIE Kene3bl:
CEeMEHHUKU M sSU4YHMKH. OOpa3oBaHHE M pa3BUTHE IMOJIOBBIX KIETOK — raMmeT (CrepMaTo30uj,
AllIeKJIeTKa) — crepMaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHS SHIEKIETOK U
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAIbBHOE pa3BUTHE (IMOpPUOTEHE3).
Otansl AMOPHOHAIBHOTO Pa3BUTHS Y IO3BOHOYHBIX JKMBOTHBIX: ApPOOJIEHHE, TacTpyJsius,
opranoretes. [loctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHUS: MPSIMOE,
HenpsiMoe (JTIMYMHOYHOE). BiusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butne pacreHuil. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOEHUE CEMEHM, CTalNUN
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuip! u cxembl: «DOpMbI pa3MHOKEHHUS OPTaHU3MOBY, «/|BOMHOE OTUIOAOTBOpPEHUE Y
LIBETKOBBIX pacTeHui», «BereraTMBHOE pa3MHOKEHUE pacTeHMi», «JleneHue KIeTKu
Oaktepuity, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMBI», «KIIETOUHBIA UKD,
«Pemmukanus JTHK», «Mwuto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHe», «l'ameTOreHes y
MJIEKOIUTAOIINX U YeJI0BEKa», «OCHOBHBIEC CTAIUN OHTOTEHE3A).

Ob6opynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTro30usl MIIEKOMUTAIONIETOY,
«Sineknerka miekonuraromero», «KapuoknHe3 B KIETKax KOpemika JyKa», MarHUTHas
Moieb-anrukanus «/lenenue knetkny», monens JJHK, Moxens meTadazHoil XpoMOCOMBI.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

JlaGoparopHas pabota Ne 3. «HabmiofeHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIMPENapaTax.



JlaboparopHass pabotra Ne 4. «/3yueHue CTpOCHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HaciieicTBEHHOCTh M H3MEHYNBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. lcropuss pa3Butus reHeTuku. Pons nuTosoruu u
SMOPHUOJIOTUY B CTAHOBJICHUU T€HETHKU. BKIIa[ pOCCHICKUX U 3apYOCKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTolbl TEeHEeTUKH (TUOPHUIIOIOTUYECKUH, LUTOTeHEeTHYECKUM, MOJIEKYISIpHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE OHATHUS. | eHeTnYecKkass CHMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEAOBaHWS  MPU3HAKOB, ycTaHoBIeHHble [.  MeHaenem.
MounorubpunHoe ckpelBaHue. 3aKoH eInH0-00pa3us ruOpua0B repBoro nokosnenus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwctorhl ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpumHoe  CKpemMBaHWE. 3aKOH  HE3aBUCHMOTO  HACJICIOBAaHUS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAaHUSA. AHAJIN3UPYIOLIEe CKpellMBaHUE.
Hcnonp3oBaHne aHATM3UPYIOLIETO CKPEIIMBAHMS IJIs1 ONIPEICTICHUS TEHOTHUITA OCOOH.

CuenneHHoe HacleqoBaHue mpu3HakoB. PaGora T. Moprana mno CclemIeHHOMY
HAaCJIEIOBAHUIO I'eHOB. HapylieHne cuernieHns TeHOB B PE3YyJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasI TEOPUS HACJIEACTBEHHOCTH. [ eHeTHYeCKre KapThl.

['enetuka nosa. XpoMOCOMHOE OIpEACNICHUE 10Jia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3Mbl. HacnegoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MIOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs U HacleICTBeHHas. Poiib cpespl
B HEHACIEJCTBEHHONW W3MEHUYMBOCTHU. XapaKTEPUCTHUKA MOIU(PUKAIMOHHON H3MEHUYHUBOCTH.
BapuanuonHssiii psia u BapuanroHHas kpuas. Hopma peakiuu npusnaka. KonmnuecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYHNBOCTH.

HacnencTBenHas, Wiy reHOTUNUYECKasi, U3MEHYMBOCTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 © mMoNOBOM mponecc — OCHOBA KOMOMHATHMBHOW M3MEHUMBOCTH. MyTallMOHHas
M3MEeHUYNBOCTh. Kiaccudukamus myTranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacToTa U
MPUYHHBI MyTaluidi. MyTareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3meHunBocty H. M. BaBunoga.

BuesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCTD.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJIEKYJISPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpeAelieHUEe TEeHOTUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TEHOTHIUpPOBaHWE, B ToM uucie ¢ nomompio [1I[P-anamm3a. HacnencrBennsie 3aboseBaHus
YyeloBeKa: TeHHble OoNe3HH, OONE3HM ¢ HACIEICTBEHHOW MpeapacroiioKeHHOCTHIO,
XpoMocomMHBIe Oosie3Hu. ComaThdeckue © TeHepaTuBHbIE MyTanuu. CTBOJOBBIC KIIETKH.
[TpuHIMITBI 370pOBOTO 00pa3a KU3HH, NUArHOCTUKH, MPOPHUIAKTUKHA U JIEYCHUS T€HETHYECKHIX
Oose3Heil. MenuKo-rTeHeTHYECKOe KOHCYJIbTHPOBAaHUE. 3HAUYCHHWE MEAUITMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETHIECKIX 3a00JIeBaHUI YeTIOBeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBumos.

Tabmuiel 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHUYECKas OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IUTOT€HETHYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durunOpunnoe ckpeuuBanuey, «l{uTomornyeckue OCHOBBI AWTHOPUIHOTO CKPEUIMBAHUS,
«Metio3y, «B3anmoneicTBre ajmielbHbIX T'€HOBY, «[ €eHeTHuYeCKnue KapThl paCTEHUM, JKUBOTHBIX
u 4denoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEIOBAHMS, CLEIJIEHHOTO C IOJIOM,
«KapuoTunsl uyenoBeka H IKUBOTHBIX», «Buael wusMeHunBoctu», «MoaudukannoHHas
U3MEHUYUBOCTHY, «HacnemoBanue pesyc-dakxropay, «['eHeTnka rpymnm KpoBu», «MyTalnHoHHAS
U3MEHYUBOCTb.



O6opynoBanue: Monaenu-amminkanun «MoHOrHOpUAHOE CcKpemmBaHue», «HemnmomHoe
JOMHUHHpOBaHHE», «urubpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHUKPOCKON U
Mukpornpenapar «Jlpo3oduna» (Hopma, myranuu HopMbl KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas padota Ne 5. «M3ydyeHue pe3yabTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIPENapaTax.

JlaGopaTopnas pabora Ne 6. «3yyeHune MoauuKanMOHHON U3MEHUYNBOCTH, TTIOCTPOCHUE
BAPUALIMOHHOTO Psa U BAPUALIMOHHON KPUBOI».

JlaGopatopnas pabora Ne 7. «AHamu3 wMyraumid y JApo30duIbl HAa TOTOBBIX
MHKpOIpenapaTax.

[TpakTuueckas padorta Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Ceneknusi Kak Hayka W Ipolecc. 3apoKIeHHe CeleKInH U goMecTukanus. Yuenune H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIEHUS W MHOrooOpaszusi KyJdbTYpHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, NOPOAA, IITAMM.

CoBpeMeHHbIE METObI CENEeKIMU. MaccoBbId U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuid u kUBOTHBIX. OlIeHKa 3KcTephepa. bIN3KOPOACTBEHHOE CKpEIIMBaHUE — MHOPUIAMHT.
Uucrtass nunug. CkpeumBaHue YHMCTHIX JUHUN. ['ereposuc, winu rubpuaHas cuia.
HepoacrBennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanmuss U e€ yCrexwu.
N cKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUAOB. JOCTMKEHHS CEJEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTanbl CO3JaHH
pexombunantHot JIHK u Tpancrenneix opranusmoB. Knerounas wumxenepusi. Knetounsie
KyJIbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiloHnpoBaHME BBICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHEe M JTudeckue mnpobremsl. MO -
T€HETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JemMoHcTpanuu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypums, I'. JI. Kapnieuenko, M. ®@. l1BaHoB.

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIAEHUS W MHOTOOOpa3usl KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzamusy, «Pabotel akagemuka M. @. HWBanoBay, «llomumnougus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KylabTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOMY.

OOGopynoBaHue: MYJS KU TUIOAOB W KOPHETUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pacteHuii, repbapuit «CenbCKOX03sIICTBEHHBIE PACTCHHSI.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

Okckypcusi «OCHOBHBIE METOJIbI U JIOCTHUKEHUSI CEJIEKIMU PACTeHUM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TIEMEHHYIO (epMy, COPTOUCIBITATEHHBIA y4acTOK, B TEIUTMYHOE
X035IUCTBO, TA0OPATOPHUIO arPOYHUBEPCUTETA MIIH HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. DBoJIOLIMOHHAS OMOJIOTHSI.

[Ipennockuiku BO3HUKHOBEHHMS 3BOJIIOIIMOHHOW TEOPUHU. DBOJIOIMOHHAA TEOpUs U €€
MecTO B OMOJIOrHH. BiMsHuE 3BOMIOLIMOHHON TEOPHH HA pa3BUTHE OMOJIOTHU U IPYTUX HAYK.

CBuaeTeIbCTBA HBOMIONMU. IlajleOHTONOrHYECKHE: IIOCIENOBATEIbHOCTD ITOSIBICHUS
BUJIOB B MMAJICOHTOJIOTMUYECKOW JIETOINCH, Tepexoanbie popMbl. buoreorpadudeckue: cxXoacTBo
U paznuure GayH U HIop MaTepUKOB U OCTPOBOB.

OMOPHOTIOTHYECKUE: CXOJCTBA M pa3IUyUsl 3MOPHUOHOB DPA3HBIX BHUIOB ITO3BOHOYHBIX.
CpaBHUTEIBPHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJOTHMYHbBIE, PYAMMEHTapHBIC OpTraHbI,



aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METabOIMUECKUX ITyTeH y BCEX OpPraHU3MOB.

OpomtonmonHas teopus Y. J[lapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JBuxkyuiye cwibl HBOMIONMM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3osmonuu (CTO) u e€ 0oCHOBHBIE TIOJI0KEHUS.

MukposBontonus. [lonynsanuus kak eIMHALIA BUJIA U SBOJIIOLUU.

JBuxkymue cuibl ((pakTopbl) 3BOJIONWU BHIOB B MpUpoje. MyTallMOHHBIN TpoIecc U
KOMOMHATUBHAsT W3MEHYUBOCTh. [lomynsiinoHHble BOJHBI U Apedd reHoB. M3onmduusa u
MUTpanus.

EctectBeHHbIil 0TOOp — HampaBistonuii gaktop 3Boitouud. POpMBI €CTECTBEHHOIO
oTtbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB KakK pe3yabTaT dBoonud. [IpuMepsl npucnocoOnenuit
y Opranu3MoB. ApoMop(h 036l U UIN0-3TATI TAIHH.

Bun u Bunoo6pazoBanue. Kputepun Buma. OcHoBHble (DOpMBI BUA000Pa30BaHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MaxkposBomonus. @opMbl dBOMIONUHN: GuIeTHYecKas, TUBEPreHTHAs, KOHBEpreHTHasl,
napajuienpHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HeCNeUalIu3uPOBAHHBIX MIPEKOB. [Iporpeccupyromas
ClicuuaJIin3aliusi. AIIaHTI/IBHaFI pazuxlaum[.
JdeMoHcTpanum:

[Toptpersr: K. Jlunnent, XK. b. Jlamapk, Y. dapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mronnep, A. H. CeBepuos.

Tabmunpel u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey, «3apoJbllin
MO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepukc», «DPopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EctectBeHHbIi  0TOOp», «MHOroOOpasue CcopToB pacTeHui», «MHoroobpaszue mnopoa
YKUBOTHBIXY, «[Tonynsumy, «MyTtannoHHas U3MEHYHBOCTDY, «ApoMop(o3bD»,
«Mmunoanantanun», «OO0mmas aereHepanus», «JIBwkymue cuibsl sBomonun», «Kapra-cxema
mapuipyra mnyremectBus Y. Jlapuna», «boprba 3a cymiectBoBanue», «I[Ipucrnoco0ieHHOCTh
opranu3MoBy, «I'eorpaduueckoe Bun000pazoBaHue, «IKOJIOTHYECKOE BUI000PA30BAHHEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIIOI0B U
CEMSH, KOJVNICKIIUA «HpI/IMepBI 3alIUTHBIX HpI/ICHOCO6J'IeHI/H71 Y )XKUBOTHBIX», MOACIIb «OCHOBHEIE
HaTPaBIIEHUS IBOIIOLUNY, 00BEMHAs MoJeNb «CTPOCHHE TOJIOBHOTO MO3Ta MMO3BOHOYHBIX .

buoreorpaduueckas kapra wmmupa, Koiekuus «DOpMbI COXpPAaHHOCTH HCKOIIAeMbIX
JKUBOTHBIX W pacTeHHi», MoAensb ammuukanus «llepexkpéct XpomMocomy, BIaKHBIE MpernapaThl
«Pa3Butne Hacekomoro», «Pa3BuTme nArymku», Mukpornpenapar «/pozoduna» (HOpma,
MyTaluu (OPMBI KPBUTHEB U OKPACKH TEJa).

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaboparopHnas pabota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOIOTUIECKOMY KPUTEPHUIO».

JlaGopatopnass pabora Ne 2. «OmnmcaHue TPHUCTIOCOOJICHHOCTH OpraHu3dmMa U eé
OTHOCHUTEIIHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE )KU3HU Ha 3emiie.

JoHayuyHble MpEACTABICHUS O 3apOXACHUU KU3HU. HayuHble runoTe3sl BOSHUKHOBEHHS
KU3HM Ha 3emuie: aOWOreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONMSA. AOWOTEeHHBIN CHHTE3
OpTraHHUYCCKUX BCIICCTB u3 HCOPTraHNYCCKUX. 3KCHepI/IMCHTaHBHO€ MOATBCPIKACHUC
XUMUYECKON 3BoJtoniK. HavdanbHble 3Tanbl Ononorudeckoit sBotonuu. ['unoreza PHK-mupa.
dopMupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HHKHOBEHHE NMPOTOKJIETKHU. [lepBble KIETKH U UX
sBoumonHs. POpMUPOBAHKE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.



PasButne xu3sHu Ha 3emsie mo d3pam u nepuojam. Karapxeil. Apxelickag Hu
npotepo3oiickas 3pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHIHCKUNA, OpPJIOBUKCKHUU,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MaJI€OreHOBbIMA, HEON€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KiIuMara M IeOJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacCTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd u KUBOTHBIX. [losBieHwme,
pacuBeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

CucreMa OpraHMYeCcKOro Myupa Kak OTpa)keHUE 3BOJIIOLMUA. OCHOBHBIE CUCTEMATHUYECKUE
CPYIIIBI OPraHU3MOB.

OBonronusi yelnoBeka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBlIeHUH O
MIPOUCXO0KICHUH YesloBeKa. MeToibl u3yueHus: antponorenes3a. CxoAcTBa U pa3anyus YeIoBeKa
Y )KUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuxymme cunbl  (pakTopsl) aHTpomorenesa. HacneincTBeHHass HW3MEHYUMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYIUN TpyAa, MBILUICHUE,
peub.

OcHOBHbBIE CTaJUU U BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YesloBeK yMembli,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckud, YenoBexk pasyMmHblid. Haxonku
MCKOIIAEMbIX OCTATKOB, BPEMsI CYILLIECTBOBaHMS, 00JACTh pacnpoOCTpaHEHHs, 0ObEM T'OJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIC OOJBININME pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETPO-
aBcTpajoujHas  (9KBaTOpUAbHAsg), MOHTOJOWJHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJIEHHOCTH TMPEACTaBUTENEH YeNOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

[Toprpetsr: @. Penu, JI. [Tactep, A. 1. Onapun, C. Musep, I'. Opu, Y. /{apsus.

Tabmuupl u cxembl: «Bo3uukHoBeHue COTHEYHON cHUCTeMbI», «Pa3BUTHE OpraHUuYecKoro
mupay», «PactutenbHas kinetka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasi CUCTeEMa OpraHu4yeckoro mMupay», «CpaBHEHHE aHAaTOMHYECKHUX YEpPT CTPOEHUS
YeloBeKa M 4eloBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HAaXOJI0K
MPEKOB COBPEMEHHOIO 4YelnoBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HUeloBeUeCKHre pach».

O6GopynoBanue: wmyssiku — «[IpoucxoxaeHne dyenoBeka» (OIOCTBHI  aBCTPAJOMHUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKNA WIK U300pakKeHHs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebiia), reoXpoHOoJIoTHYecKas: TabiuIa,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHHI.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

[TpakTaeckas pabota Ne 1. «3ydeHHe MCKOMAEMBIX OCTATKOB PACTCHHM W )KMBOTHBIX B
KOJUTEKLIUSX .

DKCKypcusi «IBOJIIOIUS OPraHUYECKOro MHpa Ha 3emie» (B €CTeCTBEHHO-HAyUYHBIN WU
KpaeBeIUECKUI My3€eil).

Tema 3. OpranusMsbl U OKpPYKal0Ias cpena.

Okojyorusi Kak Hayka. 3ajadyd M pa3fesbl AKOJOrMH. MeToAbl SKOJIOTHYEeCKHX
MCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl ~ oOuTaHMs  OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3AylLIHas,  I[OYBEHHas,
BHYTPHUOPraHU3MEHHasI.

Oxonornueckue (akropsl. Kmaccudukarust sxomornueckux (akTopoB: aOWOTHYECKHUE,
OMOTHUYECKUE U aHTPOIMOTeHHBIC. J[eliCTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTAaHU3MBL.

AlGuotnueckue  (QaxkTophpl:  CBET, TEMIlEpaTypa, BIAXKHOCTb. DoTomepuoausm.
[TpucnocoOeHns OpraHu3MoB K JeHCTBUIO aONOTHYECKHX (haKTOPOB. bruonornueckue puTMel.



buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHNA:  KOHKYpPEHIIHSA,
XHUIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAINM3M, HEHUTpanu3M. 3HaueHHE OHOTHYECKUX
B3aUMOJICHCTBUI AJIS CYIIECTBOBAHUS OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMysiiuu. (OCHOBHBIE IOKA3aTelad MOMYJISALUU:
YHUCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpauus. JluHamuka
YHUCJIEHHOCTHU NOMYJIALNUU U €€ peryIsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. I'ekkens.

Tabmuupl n cxemsl: kapra «IIpupoausie 30Hb1 3emian», «Cpeabl OOUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
UHpY30pUn-TyQesbkn», «[luiessie nemnm».

JlabopaTopHble 1 NpakTHYeCKUE PadoThI:

JlaGopatopHas pabora Ne 3. «Mopdonornyeckrie 0COOEHHOCTH PACTEHUH U3 pa3HBIX MECT
oOUTaHUY.

JlaGopatopHas pabota Ne 4. «BiusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTrueckas padorta Ne 2. «Iloacuér mIOTHOCTH NOMYJIALUNA Pa3HbIX BUAOB PACTEHUN».

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHO3a:  BHJOBaf,
IPOCTpaHCTBEHHasl, Tpopuueckas (mumieBasi). Bunpl-noMmuHanTsl. CBsi3u B OHMOLIEHO3E.

Okonoruyeckue cucrembl (3kocucremsl). IloHsTHe 006 3KocucTeMe U OUOreoleHO3E.
@OyHKIMOHAIbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: HPOAYLEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrHMM B dKocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocuctembl. [lumeBbie nenu u cerd. OCHOBHBIE IOKa3aTeNd 3KOCHCTEMBI: OHoMacca,
OPOAYKIMS. OKOJOTMYECKHE MNUpaMUAbl: MPOAYKLHHU, YUCIEHHOCTH, Ouomaccel. CBolicTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNS, pazBuThe. CyKIeccHs.

[IpuponHble 3KOCHCTEMBI. JKOCHUCTEMBI 03€p M peK. OJKOocHcTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3kocucTeMbl. buonornueckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiumBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB U CTpyKTypa OHochepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHoOc(epbl Kak II100aJbHONW 3KOCHUCTEMBI.
JunamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHYECKHE LHKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Onocdepe 3eminn. AHTPONIOTeHHbBIE H3MeHeHus B onocdepe. [1odansHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHNE IPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3ns Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA pallMOHANIBHOTO YIPaBICHUs MPUPOIHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCcTHKeHUs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Moptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumpl u cxembl: «Ilumesrie nienuy, «buoreHo3: coctaB u CTpykTypay, «IIpupomHbie
coobmiectBa», «llemn mnuraHus», «OKoJIOrHMUecKas mnupamuaa», «buocdhepa u yenoBex»,
«OKOCHCTEMA IIHMPOKOJUCTBEHHOIO Jeca», «IDKOCHUCTEMAa XBOWHOro Jieca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHBbIE BO3JIEHCTBUS HA IPUPOLYY,
«BaxkHelmme HMCTOYHMKU 3arpsi3HEHUS BO3JlyXa M TPYHTOBBIX Bona», «llouBa — BaxkHeiimas
cocrasistonas ouocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHukoBsii d3QdexT», «DakTopbl
PaIMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykrypa ouochepsi», «Pacnpoctpanenue



XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B O6uocheper,
«KpyroBopot azora B mpupoze».

O6opynoBaHue: MO/IEIb-aNIIINKALUs «Tunuynsle OMOIICHO3BI», repbapmii
«PactutenpHble  cooOmiecTtBay, Koutekuumn — «buoneno3», «BpeaumTenum — BakHEHWIIHX
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIMHM pAcTeHUHl ¥  KUBOTHBIX,
NpUHAUIeKAIINE K Pa3HBIM 3KOJIOTHYECKUM TpyInaM oxHoro Buna, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUH U KUBOTHBIX.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHMSA NMPOT'PAMMBI 110 BUOJIOT'NA
HA BA30BOM YPOBHE CPEJHETI'O OBILIEI'O OBPA3OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K peE3yJlbTaTaM OCBOCHHS
00yJarOIMMHUCS TIPOTPaMM CPEIHETo 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METANPESIMETHBIM U
PEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B crpykType TUYHOCTHBIX PE3yJbTAaTOB OCBOCHHUSI Tpeamera «buoiorusy BbIIEICHBI
CIEyIOIME COCTABIAIOIIME: OCO3HAHME OOYYAaIOIIMMUCA  POCCHMCKONW  IpayKIaHCKOU
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIbHOCTH M CaMOOIIPENEICHHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPABICHHOE pPAa3BUTHUE BHYTPEHHUX
yOEXKJIEHUI JTMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH M UCTOPUUYECKHUX TPATUIIMNA Pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOY4YaroUIMXcs PYKOBOJACTBOBATHCS B
CBOEH  JCATENHHOCTH  IIEHHOCTHO-CMBICIIOBBIMH  yCTaHOBKaMH, TNPHUCYIIUMH  CHUCTEME
OMOJIOTUYECKOTO 00pa30BaHWs, HaJMYMe SKOJOTMUECKOTO MPaBOCO3HAHUS, CIOCOOHOCTH
CTaBUTH 1I€TT U CTPOUTH KU3HCHHBIC TIJIAHBI.

JlnyHOCTHBIE pe3ynbTaThl OCBOEHUs mpeamera «buoiorus» AOCTUraroTCs B €IMHCTBE
y4eOHOM W BOCHUTATEIBHOU NEATEILHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMU, HUICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHM, IPUHITHIMHA B
oOuiecTBe MpaBUJIaMH U HOPMaMHu MOBEAEHUS M CIIOCOOCTBYIOT IpoIleccaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEH MO3ULMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHHUS K 3aKOHY U TMPABOIMOPSIKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aHMHOTO
YBaXEHHS, OEpEeKHOT0  OTHOIICHHWS K  KyJAbTypHOMY  HACIEOUI0O U  TPaJULHUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS y4eOHOTO npeamera «bromorus» MOMKHBI OTpaXkaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJICTBOBATHCS CHOPMHUPOBAHHOW BHYTpPEHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAlMid, TO3UTHUBHBIX BHYTPEHHUX
yOXKIIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  0OIIecTBa,
pacHIMpEeHHe KU3HEHHOTO OMNbITa U OMNbITa AEITEIBHOCTH B MPOLECCE peaiu3alid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHOMN IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOTr0 BOCIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OO0YyYaroIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHAa POCCUIICKOr0 00I1IeCTBa;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBaKEHHE 3aKOHA U
MpaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JaHUHU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 33144, BEITIOJTHEHUH OMOIOTHYECKUX YKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO IO3MIMIO TI0 OTHOWIEHUIO K SBJICHUSM
COBPEMEHHOM KHU3HU U OOBICHATH €€;

YMEHHE YYUTHIBAaTh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBYS JIOJCH ¢ pa3sHBIMU yOSXKIEHUSAMHU, KYIbTYPHBIMHA [IEHHOCTSMU U COIUATBHBIM
MTOJIOKEHUEM;



TOTOBHOCTL K COTPYAHUYCCTBY B HPOHCCCC COBMCCTHOTO BbIITOJIHCHHUA y‘IC6HLIX,
MO3HABATEIbHBIX M HUCCIEAOBATEIbCKUX 3aJla4, YBAXXUTEIHHOIO OTHOILICHUS K MHEHHIO
OTIIIOHEHTOB MPH 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHNS:

c(OpMUPOBAHHOCTH POCCUICKON IPa>KIaHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, ropaocTy 3a CBOM Kpai, CBOXO
Ponuny, cBO# S3bIK U KYJIBTYPY, IPOLLIOE U HACTOsIIIIEe MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLICHHWE K [PUPOAHOMY HACIECAWI0 U IaMATHUKAM IIPUPOJEL,
nocTxkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CHOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKHX YYEHBIX B CTAHOBJICHHWE W Pa3BUTHE
OHMOJ0TUH, TOHUMAaHU 3Ha4eHUs1 OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOTO 00IIIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAllMI0 W IPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMUUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMTENSM, CO3/JaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O IMPUHATUA HGHHOCTGI\/JI CEMENHON >XKU3HU B COOTBETCTBUHU C TpaguuusaMu HaApoOaAOB
Poccuu;

4) 3cTeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOYas 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOMIECTBEHHBIX OTHOIICHUH;

MOHMMAaHKE YMOLIMOHAIBHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTb K CaMOBBIPAKCHHIO B PAa3HBIX BHJAX HCKYCCTBA, CTPEMJICHUC MPOSABIIATH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTanus, GOPMHPOBAHHMS  KYJLTYPbI  3A0POBbS U
IMOLUMOHAIBLHOI0 GJIArONOJIy4usi:

MOHUMAaHWE W peain3alus 310pOBOro M 0e30MacHOro 00pasa Ku3HU (3I0pOBOE MUTAHUE,
cOOIOZICHHEe TUTUEHUYECKHUX TMPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHA M OTIbIXA,
peryispHas ¢u3MYEecKas aKTHUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOILIEHHSI K COOCTBEHHOMY (PM3UYECKOMY U IICUXUUYECKOMY 3/I0POBBIO;

IMNOHUMAaHHUEC HOCHHOCTU IIpPpaBUJI HWHIAUBHUAYAJIBHOIO W KOJIJICKTUBHOI'O 0e30IacHoro
MOBEJICHUS B CUTYaIUSX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHHE TOCHEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUs aiKoroid,
HApKOTHUKOB, KYPEHHUS);

6) TPyA0BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY0T00HE;

TOTOBHOCTH K aKTUBHOU ACATCIIBHOCTHU TEXHOJIOTHYECKON U COI.[I/IﬂJ'II)HOﬁ HampaBJICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKYHO
NESITEIbHOCTD;

UHTEpEC K pa3imuyHbiM cepam mpodeccHoHATBLHON AESITeNbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOPA30BAHUIO HA MPOTSIKEHUH BCel
KHU3HU;

7) 3K0JIOrH4YeCcKOro BOCTIMTAHUS:



HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOILIEHHE K MPUPOe KaK UCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBaHNS;

MOBBIIIEHUE YPOBHS SKOJIOTMYECKOW KYJIbTYphl: IPUOOpPETEHHE OIbITa IJIaHUPOBAHUS
IIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUH ISl OKPYKAIOLEN CPE.Ibl;

0CO3HAHHE TTI00AIBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh MCII0JIb30BaTh MIPHOOpPETaeMble IPU U3Y4YEHUH OMOJIOIMU 3HAHWS U yMEHUS
OpU pEIHICeHUH MPOoOJieM, CBS3aHHBIX C paIlMOHAIBHBIM IMPHPOJIONONB30BaHHEM (cOoOIr0AeHNE
IIPaBWJI IIOBEIEHUS B IIPUPOAC, HAIPABICHHBIX HA COXPAHECHHE PAaBHOBECUS B JKOCUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE [EHCTBUM, NPHUHOCIIIMX BpEI OKPYKAKOLIEH IPUPONHON Cpele,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIECACTBHS MPEANPHHUMACMbIX
JICUCTBUI U MPEIOTBPAILATH UX;

HaJIUYUE Pa3BUTOIO HKOJOTWYECKOTO MBIILIEHUS, SKOJOTHYECKOM KYJIbTYphl, OINbITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHsA pYKOBOJCTBOBATbCS HMMH B
[I03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHON IpakTHUKE, TOTOBHOCTHM K Y4YacTHIO B
IIPAKTUYECKOMN AEATEIbHOCTH IKOJIOTMUECKOM HAIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHMA:

c(OPMHPOBAHHOCTb ~ MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HayKd M  OOILNECTBEHHOM MpPAaKTUKM, OCHOBAHHOIO Ha JHAlOTe KYJbTYD,
CHOCOOCTBYIOIIETO0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE SA3bIKOBOI M UNTATENICKOM KYJIbTYpPbI KaK CPEICTBA B3aUMO/IEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHUE crenupuKu OUOJIOTUM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUSI 00 OKpYXKarolleM
MUpPE Kak O €IMHCTBE MpHUPOAbI, YeloBeKa U o0O0IiecTBa, B TO3HAHUM MPHUPOJIHBIX
3aKOHOMEPHOCTEH U peleHNH POoOIeM COXpPaHEHHs IPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHOM LIMBHIM3ALMU: OOECeueHus
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTUS YEJIOBEUECTBA, MOKUCKA MyTEeH BBIXOJA U3 II00aNbHbBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOWYMBOMY pa3BUTHIO, PALlUOHAIBHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKHX 3HAHUH B IESAX MOBBIMIEHUS oOIIen
KYJIbTYpPbl, €CT€CTBEHHO-HAy4YHOH TI'pPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (YHKIIMOHAIbHON
IpPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHuu ONOIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJy4aeMble 3HAHHUS JJIs aHalIW3a M OOBACHEHHs SBJICHUH
OKpYKAloIIero MUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JenaTh O00OCHOBAHHBIE
3aKJIIOYEHHsST Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJXY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BAaTh OMOJIOTMYECKUE 3HAHUS JUIS peIIeHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAlIMSIX;

OCO3HAHHE IIEHHOCTH HAay4YHOH JE€ATENbHOCTH, TOTOBHOCTh OCYILECTBIATH NMPOEKTHYIO U
HCCJIEIOBATENbCKYIO ASITEIbHOCTh HAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpa30BaHMIO, K
AKTUBHOMY TIIOJIyYEHUIO HOBBIX 3HAaHMH 1O OHMOJOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
NOTPEOHOCTAMH.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3ylbTaThl OCBOEGHUS yueOHOTo mpeamera «bHONOrHs» BKIIOYAIOT:
3HaYMMble A7 (OPMHUPOBAaHUS MHUPOBO33pEHHsA OOyYaroIUXcid MEXAUCUUIUIMHAPHBIE
(MexmpenMeTHbIe) 00LIeHayYHbIE TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U cnenu(uKy METOA0B MO3HAHMSI, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPIus,



SBJICHHE, TpOIlecC, CHCTeMa, HAayuHbId (DakT, MPHUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCIeOBaHUEe, HAOIIOJEeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHUBEpCajbHbIC
yueOHble NeiicTBUs (TIO3HABaTeNbHbIC, KOMMYHUKATUBHBIC, PErYIIATUBHBIC), 00ECIIeUnBAIOIINE
dbopMupoBaHre (QpyHKIMOHAIBHON I'PaMOTHOCTH M COLIMAIBHOM KOMIETEHLMU O0YyYaroIIMuXxcs,
CIIOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JAEWCTBUS B I103HABATEIbHOH U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3yabTaThl OCBOCHHS MPOrpaMMBbl CpeJHEro oOIero oopa3oBaHUs
JOJIKHBI OTPAXKATh:

OBiaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH N03HABATEIbHBIMY /ICHICTBUSIMH

1) 6a3oBbIe JOrHYECKHE TeHCTBHS:

CaMOCTOSITENIbHO (POPMYIIMpPOBaTh U aKTyalU3UpOBaTh MpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS (aHanu3a,
CHHTE3a, CpaBHEHHUS, KIACCH(PHUKAIMHA, OOOOIIEHHs), PACKPHIBATh CMBICT OHOJIOTHYECKHX
MOHTUN (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBSI3U C APYTUMU MOHATUSMU);

ONpeAeNATh LEIN JAEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUHM HX JOCTUIKEHMUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

UCTIOJIB30BaTh OMOJIOTHUECKUE MOHATUSA s OOBsSCHeHHS (AKTOB W SBICHHH KHUBOH
IPUPOJIBL;

CTPOUTH JIOTUYECKUE PpaACCYKICHUS (MHIYKTHBHBIEC, JAEIyKTHUBHBIE, II0 aHAJOIHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTPUBAEMBbIX SIBICHUSX, (OPMYIUPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IIPUMEHATh CXEMHO-MOJIENBbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMM Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabarbIBaTh IUIaH PELICHUS MPOOJIEMbI ¢ YUETOM aHAIN3a UMEIOLIUXCS MaTepUaIbHbBIX
Y HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB ILEINISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATH pPA0OTy B YCIOBHMSIX pPEaTbHOT0O, BHUPTYaJbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTHBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IeHCTBHS:

BJIa/IETh HAaBBIKAMM y4€OHO-UCCIIEJOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelleHus: MPaKTUYECKHX 3ajay, IPUMEHEHHUIO Pa3IMuYHbIX METOJIOB IMO3HAHUS;

MCIIOJIb30BaTh pPa3jMYHbIE BBl ACSITEIBHOCTH 110 IOJYyYEHUIO HOBOTO 3HAHUA, €ro
MHTEPIIPETAllUY, PEoOpPa30BaHUI0 U NMPUMEHEHHIO B YYEOHBIX CHUTyallMsIX, B TOM YHCJE NpPU
CO3JIaHUM YYEOHBIX M COIIMATIBHBIX POEKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJ€Th HAYYHOH TEPMUHOJOTHEH, KIIFOUEBBIMU
MOHSATUSMU U METOJAMU;

CTaBUTh W (GOPMYIUPOBATH COOCTBEHHBIE 3a/Jaud B 0Opa30BATEIbHON NEATEIHHOCTH W
JKU3HEHHBIX CUTYalLMSIX;

BBISIBIIAITh NPUYMHHO-CIIEICTBEHHBIC CBSI3W M AKTYyaJM3UpOBATh 3aJady, BBIABUIATh
TUIOTE3y €€ pelIeHMs, HaxOOuThb apryMEHThl JUIsl J0Ka3aTelabCTBA CBOMX YTBEPXKICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHMUS;

AHWIN3UPOBATh TOJIYYEHHBIE B XOJE pELICHUS 3a7auyd pe3yiabTaTbl, KPUTHUECKU
OLICHUBAThH UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHTYallUsSM, OLIEHUBATh IPUOOPETEHHBIN OMBIT;



OCYILECTBIIATh IIEJICHANIPABICHHBIN TOMCK IMEPEHOCa CPEACTB U CIIOCOOOB JEHCTBUS B
npohecCuoHANBHYIO CPey;

yMETh TIEPEHOCUTh 3HAHWS B  ITIO3HABATEIBHYID M  MPAKTUYECKYI0  OOJIacTH
KU3HEJESATENIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTaTh HOBBIC HUJEH, IpeAjiaratb OpUTHHAJIbHBIE MOJXOAbl U pEUICHHs, CTaBUTh
npoOJIeMbl U 33]]auH, TOMYCKAIOIINE aJbTEePHATUBHBIEC PELICHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHUKAX HH(pOpMAMH (TEKCTe y4eOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JUTEeparype, OMOJIOTHYECKUX CIIOBApAX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax mgaHHBIX, B VHTepHeTe), aHAIM3UPOBATh WH(OPMAIMIO PA3IMYHBIX BHIOB H (HOpM
MPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

dopMynHpoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOAbI IMPH IOHCKE W O0TOOpe
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHbBIX 3a/1a4;

pHOOpPETaTh OMBIT HCIOJB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIH30BAHUS PA3TUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpMY TPEACTaBICHUS OHOIOTUYECKON
uH(popMaiuu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U JIPYTroe);

UCTIOJIB30BaTh HAYYHBIN S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOMH
uH(popMalvel: NPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTH4eCKUe 3HaKW U CHMBOJIBI,
dbopMyiel, abOpeBUaTypy, HOMEHKIATYpPY, HCIIONB30BaTh M MPEOOpPa30OBBIBAThH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BJIQJICTh HABBIKAMHU pACMO3HABAHUS W 3alIUTHl  HWHPOpPMAIMH, WHOOPMAIMOHHON
0e30MacHOCTH TUYHOCTH.

ORi1aieHHe YHHUBEPCAJILHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMM:

1) oOuenmue:

OCYIIECTBIISITh KOMMYHHKAIIMK BO BceX cepax >KM3HM, aKTHBHO y4acTBOBATh B JIMAJIOTE
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/JaBaTh BOMPOCHI, BHICKA3bIBATH
CYXJIEHUS OTHOCHUTEJIEHO BBINIOJHEHUs TMIpeIyIaraeMoil 3a/Jadyd, YYWUTHIBAaTH WHTEPECH U
COTJIACOBAHHOCTH MO3UIUHI APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacrio3HaBaTh HeBepOAJbHBIE CpEACTBA OOIMICHHs, NMOHMUMATh 3HAYEHHE COIHMAIBHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTyallUl, YMETh CMr4aTh KOH(QIUKTHI U
BECTH MIEPETOBOPHI;

BIIQJIETh PA3NUYHBIMU CIOCO0OAMU OOINEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMEpEHUS
NPYTUX JIOACH, TPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (dopme
(bopMyITHUpPOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHS C HCIIONB30BAaHHEM SI3BIKOBBIX
CPEJICTB.

2) COBMECTHAsI 1eSITeJIbHOCTD:

MOHUMATh M MCMOJh30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUAYATbHOW PaOOTHI MpH
pelieHnn OMOJI0rHYecKoi MpobdieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
dbopM B3aMMOECHCTBYSI IPU PEIICHUH Y4eOHOM 3a/1auH;

BBIOMpATh TEMATHKy M METOJBI COBMECTHBIX ICHCTBHI C y4€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOTO YiIeHa KOJUICKTHBA,

NPUHUMATh LEIM COBMECTHOM JESTEeIbHOCTH, OPTraHHW30BBIBaTH M KOOPIWHUPOBATH
JEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUM, PaCIpPEleNATh POJH C Yy4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/lbTaThl COBMECTHON pabOThI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa U KaXJIOr0 YYaCTHHKA KOMaHJbl B OOIIUI pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBbIE MPOEKTHI, OIICHUBATH WACH C TMO3WIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;



OCYILIECTBJIATh IMO3UTUBHOE CTPATETMYECKOE TIOBEJEHUE B PAa3IMUHBIX CHUTYyalMsX,
IPOSIBJIATH TBOPUECTBO U BOOOPAKEHUE, ObITh HHUIIMATUBHBIM.

OsgiaieHHe YHHBEPCAJIbHBIMHU PeryITHBHBIMH 1CHCTBUSIMU:

1) camoopranu3amusi:

UCITIOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ui BBIABICHHA NpoOJIeM M HUX pEUICHHUS B
KU3HEHHBIX M YUEOHBIX CUTYallUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUI LIENEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYNKAaxX IO OTHOILIEHHIO K XKMBOH IPUPOJAE, CBOEMY 3/10pPOBBI0 U 370POBBIO
OKpYXKaroIIHX;

CaMOCTOSITEJIbHO OCYILECTBIIATh IO3HABATENIbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIHMPOBAaTH COOCTBEHHBIC 33Ja4l B O00pa30BATENBbHOM JESATEIBHOCTH H
KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIEHUs MPOOIEMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuMpsATh paMKH Y4eOHOI0 IIpeMETa Ha OCHOBE JIMUHBIX MPEANOYTEHUI;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €10, OpaTh OTBETCTBEHHOCTh 3 PELICHMUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBIICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIAX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHUBBI B JI€ATEILHOCTb, OLICHUBATh
COOTBETCTBUE PE3YNIHTATOB LEJISIM;

BJIaJICTh HAaBBIKAMU MTO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHUM, UCIIOJIb30BaTh MPUEMBI pedekcun
JUISL OLIEHKU CUTYalllu, BBIOOPA BEPHOTO pellIeHMS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHUKEHUIO;

IPUHUMATh MOTUBBI U apIyMEHTHI JPYTUX MIPU aHAJIU3E Pe3yJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE Ceds1 U IPYTrUX:

OpUHUMATh ce0sl, TOHUMast CBOM HEJAOCTATKU U JIOCTOMHCTBA;

INPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB IEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMINOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYrOro YeJIoBeKa.

NPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus mporpammbl COO mno 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buosorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JeMCTBUII MO OCBOECHHIO, HMHTEPHpPETAllMd U NpeoOpa3OBaHUI0 3HAHWM, BHJIbBI
NeSITebHOCTH 110 MOJIyYeHUIO HOBOTO 3HAHUS U MPUMEHEHHUIO 3HAHUHM B Pa3JIMYHBIX Y4EOHBIX
CUTyallusiX, a TaKKe€ B pEaJbHBIX KU3HEHHBIX CHUTYyallUsX, CBA3aHHBIX ¢ Ouosorueil. B
nporpaMMe IpeaAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI M0 roJaM 00yUeHHs.

[IpenMeTHbIe pe3ynbTaThl OCBOECHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTUHM B CHUCTEME HAay4yHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
Hay4YHOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUICKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu, pyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBEKa Ul PEeLIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJAEpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opranusM, Merabonu3M (0OOMEH BEImIECTB M  IpEBpalleHHEe DHEPruu), TOMeocTa3’
(camoperynsauusi), ypOBHEBas  OpraHu3alus  JKUBBIX  CHUCTEM, CaMOBOCIPOHM3BEACHUE
(penpoaykuusi), HaCJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U PAa3BUTHE;



yMEHHUE u3jaraTb OWOJOTHYECKHE TEeOpuu (KJIETOYHAas, XPOMOCOMHAsl, MyTallMOHHAsd,
HEHTpaJIbHAsT JOTMa MOJIEKYJIsIpHOUM Omosoruu), 3akoHsl (I'. Mengemns, T. Moprana, H. M.
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTypHBIX pacteHuit H. U.
BagunoBa), onpeaensTh rpaHUIbl KX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMHU: HAOIIOJACHUE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHMI, OpraHu3alus ¢ MpOBEJCHHE OHOJIOrHYEeCKOro
HKCIIEPUMEHTA, BBIIB)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pE3YJIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IMOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbl HA OCHOBAHUU IO YUYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATh CYLUICCTBEHHBIE NPU3HAKHA BUPYCOB, KJIETOK IPOKAPHUOT U HYKApHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHMU3MOB, OCOOCHHOCTH IMPOIECCOB: 0OMEHa BEIECTB U
IpeBpalleHus] YHEPruu B KIIETKE, (OTOCHHTE3a, MIIACTHYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHUS, Pa3MHOKEHUSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opraHu3ma (OHTOTCHE3);

yYMEHHUE TPUMEHSTH MOJTy4YEeHHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBIICHUH, 7151 IPUHATUS MPAKTUUECKUX PELICHUI B MOBCEIHEBHOW KU3HU C 11€JIbI0 00eCIeueHus
0€30MaCHOCTH CBOEr0 3JI0pPOBbS U 37J0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpM
rPaMOTHOTO TMOBEACHHUS B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHWE HEOoOXOIUMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NIl palrOHAJIbHOTO
MPUPOJOTIOIB30BAHMS;

YMEHME pellaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpEIlMBaHUE, CIETUNIEHHOE HACJEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUHOTO CKPEUIUBAHUS
JUISL TIpe/icKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOpAaTOpHBIE M MPaKTUUYECKHe pabdoThl, coOMI0NaTh MpaBUiia MpU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBAaThb U HHTEPHPETHPOBATH HMH(OPMAIMIO OMOJIOTHYECKOTrOo
COJIEp’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOW HMH(pOpMaIMK, HAyYHO-TIONYJISIpHbIE MaTepHalibl), STUYECKHE aCHEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJIOTUY, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/aBaThb COOCTBEHHbIE TIHCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001mas
OMOJOTMYECKYI0 HMHPOpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN anmnapaTt OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEGHUS yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JIOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OMOJIOTUHM B CHUCTEME HAy4yHOTO 3HAHUS
€CTEeCTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PelIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh CO/IEpKaHUE OMOIOTUYECKUX TEPMUHOB U MOHSATHI: BUJ, TOMYJISIINS,
reHO(OH[, HBOJIOLMS, JABIKYIIHE CHJIbl ((AKTOpPhl) OSBOJIIOLUHU, MPHUCIIOCOOICHHOCTD
OpraHM3MOB, BHJ000pa3oBaHuE, JKOJOrH4eckue (aKTOpbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeIYLEHTHI, LIENH MUTaH!s, SKOJornyeckas nupaMmuaa, ouoreoueHos, onocgepa;

yMEHHME Wu3NaraTb Ouosornueckue Teopun (3BomrounoHHass Tteopuss Y. JlapsuHna,
CHUHTETHYECKasi TEOPHs IBOJIOIUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apobiieBoro cxoactsa K. M.
bapa, dyepenoBanus riaaBHBIX HampaBiieHH W mytei sBomtonu A. H. CeBeplioBa, ydeHUs: O
6uocdepe B. U. BepHajckoro), onpeaensiTh rpaHHULbI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BJaJIeTh METOAaMH HAay4yHOTO MO3HAHUS B OMOJIOTHU: HAOIIOJACHHWE M OMHCAHUE
KHUBBIX CHCTEM, TpPOLIECCOB M SBICHUH, OpraHu3alys M IPOBEACHHE OHOJOTHYECKOTO
SKCHEPUMEHTA, BBIIBM)KECHUE TMIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKIY HCCIENYEMBIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIYUYECHHBIX pPE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHIA,
TEOPHIl ¥ 3aKOHOB, YMEHHE JI€JaTh BBIBOIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;



YMEHUE BBIIEIATH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJOTHUECKUX O0BEKTOB: BUJIOB,
HOMYJISALUM, MPOAYLIEHTOB, KOHCYMEHTOB, pEIYLIEHTOB, OHOr€OIEHO30B U HKOCUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BU000pa30BaHus, MPUCIIOCOOJEHHOCTH OPraHU3MOB, JEHCTBHS SKOJIOIMYECKUX (PaKTOPOB Ha
OpraHHU3MBbl, IEPEHOCA BEIIECTB U MTOTOKA YHEPIHMU B IKOCUCTEMAX, aHTPOIOIE€HHBIX U3MEHEHUN
B 3KOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHYECKHUX LUKIOB B
ounocdepe;

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HaHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SIBIICHUM, JIJIS1 IPUHATHSA NPAKTUYECKUX PEHICHUH B TOBCEIHEBHOM KHU3HH C IENIbI0 00eCTICUeHHS
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYXKAIOLIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEOOXOIMMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOMU onosoruu Ui palnKoHAIBLHOIO
PUPOIONOIB30BaAHUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJOrMYECKHe 3aJlaud, COCTABIATh CXEMbl IepeHoca
BELIECTB U SHEPTUU B 3KOcHUcTeMax (e MUTaHuUs);

YMEHHUE BBINOJIHATH JIAOOPAaTOPHbIE M MPAKTUYECKUEe paboThl, COONIIOAATh MpaBuia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBaThb M HHTEPHPETHPOBATH HMH(OPMAIMIO OHOJIOTHYECKOro
COJIEp’KaHusl, BKIJIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBoW HMHGOpMalMM, HayyHO-IOMYJSPHbIE MaTepuallbl), paccMaTpuBaTh IJI0OAJIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
HO3ULIHUIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE TMHCbMEHHBIE U YCTHBIE COOOIICHUs, 0000IIas
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TPaMOTHO HCIOJIb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmenoBanue
Ne a23/1eJ10B U TeM K I (ungposrie)
/i pa3a Beero OHTPOJIbHbIE PaKTHYECKHE 06 pazoBaTeabHbIe
NPorpaMmMsbI padoThI padoThI pecypesr
bu6nmoreka [IOK
1 buornorus xax Hayka 2 0 0.5 https://m.edso0.ru/7f41c292
5 JKuBbIC CHCTEMEBI U UX 1 0 0 bubnunorexa LIOK
OpraHu3aIus https://m.edso0.ru/7f41c292
3 XUMHUUECKUH COCTaB 8 05 1 bubnunorexa LIOK
U CTPOEHHUE KIIETKU ' https://m.edsoo.ru/7f41c292
4 JKusuenesareapbHOCTh 6 05 0 bu6nmorexa LIOK
KJIETKHA ' https://m.edso0.ru/7f41c292
5 ifﬁ‘éﬁmiﬁiﬁe 5 0.5 1 bubmorexa LIOK
JIBHILY ' https://m.edso0.ru/7f41c292
pa3BUTHE OPraHU3MOB
6 iﬁ?ﬁﬂiﬁiﬁ?‘im ! 8 1 15 bubmorexa LIOK
' https://m.edso0.ru/7f41c292
OpraHU3MOB
7 ocef:;(;;l;% OCHOBEI 3 0 0 Bubmorexa LIOK
P : https://m.eds00.ru/7f41¢292
OMOTEXHOJIOTHHA
bubmmoteka IIOK
8 Pesepsroe Bpems 1 0 : https://m.edso0.ru/7f41c292
OBHIEE KOJIMYECTBO 34 25 4

YACOB I10 ITPOTPAMME
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11 KJIACC

N Haumenoanu KommdectBo yacos DJIeKTPOHHBIE
7 epasnenosu [paktuue  (uudposbie)
o/ KoHTpoJIbHBL
TEM Bcero CKHue o0pa3oBaTe/ibHbIE
n € paboThI
POrPaMMBI paboThI pecypcbl
S BOIOLIHOHE bu6nuoreka [IOK
5 9 1 1 https://m.edsoo.ru/7f41c
ast OMoJIOTHsI
cré4
E:;HH:;?E?; bu6nuoreka [IOK
P 9 1 0.5 https://m.edsoo.ru/7f41c
JKU3HU Ha
cr4
3emie
Opranu3msl U bubnnoreka [HOK
OKpYXKaromias 5 0 1 https://m.edsoo.ru/7f41c
cpena c74
SOO&HGCTBa bubnuorexa [JOK
9 1 0 https://m.edsoo.ru/7f41c
9KOJIOTHYECKH
cr4
€ CHCTEeMBI
PesepBHOe bubnnoreka IIOK
P 2 0 0 https://m.edsoo.ru/7f41c
BpeMsi
cr4
OBIIEE
KOJIMYECTBO
YACOB IIO 34 3 2:5

[TPOT'PAMME
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