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y4YUTEIh OMOJOoTUM 1 KaTeropuu



INOACHUTEJIBHASA 3AIINCKA

[Tpu pa3zpaboTke mporpaMMsbl IO OMOJIOTUU TEOPETHUECKYIO OCHOBY JJIsl OIPE/IEIICHHUS [T0AX0/10B
K (DOPMHUPOBAHMIO COJIEPKAHHS yueOHOTO npenmeTa «bHoiIorus» cocTaBUiIN: KOHIENTYaJbHbIE
nonoxenuss PI'OC COO o B3auMOOOYCIOBJICHHOCTH ILIeJieH, COJEp)KaHHs, PpPe3yJbTaToB
o0yuyeHHs U TpeOOBAaHUI K YPOBHIO MOJATOTOBKH BBITYCKHHUKOB, IOJIOKEHHUS 00 OOIIUX IEeNsAX U
MNPUHIINIIAX, XapaKTEePHU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMbl CpPEIHEro oOIero
obOpa3oBanus B Poccuiickoii Denepanuu, a Takke MOJOXKEHUs O crenuduke Ouonoruu, e€
3HAYEHUM B I[IO3HAHUM >KUBOM MNPHUPOABI M 00ECIEYEHHH CYIIECTBOBAHHUS YEIOBEYECKOTO
obmiectBa. CoryiacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEACTICHBI OCHOBHBIC ()YHKIIMH MPOTPAMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma mo Ouosoruu Ha€T TPEICTaBICHHE O MesaX, o0 oOmieil cTparernu oOydeHUS,
BOCIIUTAHUS M Pa3BUTUS OOYyYarOIIUXCS CcpeAcTBaMU ydeOHoro mnpeamera «buomnorusy,
orpenenseT 00sA3aTeNbHOE MPEIMETHOE COJAEp)KaHUe, €ro CTPYKTYpPY, paclpeaeiceHue o
pa3zenaM U TeMaM, PEKOMEHIYEeMYIO IMOCIIeJOBATeIbHOCTh M3yYeHHUs y4eOHOro Marepuana C
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBs3€H, JIOTHKH 00pa30BaTebHOTO IMpoLecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOINXCA.

B nporpamMMe mo OMOJOTHH TaKKe YYUTHIBAIOTCS TPEOOBAaHMS K TUIAHHUPYEMBIM JIMYHOCTHBIM,
METaNnpeMETHBIM U TPEIMETHBIM pe3ysbTaraM o0y4deHus B ()OPMHUPOBAHUU OCHOBHBIX BHJIOB
y4eOHO-TT03HABATEIFHON  JIEATEIIPHOCTH/y4eOHBIX JCUCTBHIA OOydJarOmUXcs 110 OCBOSHUIO
coJiep>kaHusl OMOJIOrH4YecKoro o0pa3oBaHusl.

B mnporpamme mo Owmomormu (10-11 kmaccel, 0a30BbIii YpPOBEHb) pEAIM30BAH HPUHIHII
MPEeMCTBEHHOCTH B HW3Y4YeHUHU Ouosiorud, Omarojgapss 4YeMy B HEW MpocMaTpuBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHH, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHUS, IIEHHOCTHBIX  OpPHEHTAlMi  JIMYHOCTH, SKOJOTMYECKOTO  MBIIIJICHHUS,
NPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karolei
npupoaHoil cpene. IloaTomy Hapsay ¢ u3ydeHHEeM OOLIEOMOIOTHYECKUX TEOpUH, a Takke
3HaHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIONINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIATHBIX 33/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMH  4YEJOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIBbTUPOBAHMS,
000CHOBaHHS IKOJIOTHUYECKH IEIeCO00pa3HOTO TMOBEICHUS B OKpYXKAIOMIeH MPUPOIHON cpese,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YellOBeKa Ha COCTOSHHE NPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4€OHOTO
npeamera «bUOTIOrHs» NMPOJUKTOBAHO HEOOXOIUMOCThIO OOecreueHHs YCIOBUM Ul pelIeHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpask MpeAroiaraet
dopmupoBaHHe y O00yYaromUXcs CIOCOOHOCTH anaNnTUPOBATbCS K U3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero o0Opa3oBaHMs 3aHMMaeT BaxkHoe Mecto. OHa
oOecnieunBaeT (QoOpMUpOBaHUE y OOYydYalOIIUXCS TPEACTABICHUNH O HAydyHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O JKUBOM MpUpo/e, €€ OTIIMYUTENbHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLWHU, CO3Ma€T YCIOBHS JUIS: TIO3HAHUS 3aKOHOB YKHBOW TPHPOJIBL,
dopmupoBaHuss (QPYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOH MTPHUPOJIE U YETIOBEKY.
Bonbmioe 3HaueHne OMONOTHS MMEET TAKKE JJIS PEIICHUs BOCIUTATENbHBIX U PAa3BUBAIOIINX
3a/ay cpeaHero oOmiero oOpa3oBaHWsI, COIMANM3alMu oOydarommxcs. M3ydenue Ouonoruu
oOecrieunBaeT yciaoBUs i (OPMHUPOBAHUS HWHTEIUIEKTYaJbHBIX, KOMMYHHMKAIIMUOHHBIX U
WHPOPMAIIMOHHBIX  HABBIKOB,  OACTETUYECKOH  KYIBTYpBl, CHOCOOCTBYET  WHTETpalluu
OMOJIOTUYECKUX 3HAHUHU C TMPENCTaBICHUSAMH M3 OPYTUX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢busuky, xumun U reorpaduu. HazBanHble MMONOKEHUS O MpeAHA3HAYEHUH y4eOHOTo mpeameTa



«buonorus» cOCTaBUIM OCHOBY IS OMpEIeNieHUs] TOIX0I0B K OTOOpY U CTPYKTYPHUPOBAHUIO
€ro coJep>KaHusl, MPEJCTaBIEHHOT0 B IPOrpamMMe 1o OUOJIOTHH.

Ot6op conepkanusi yueOHOro mpenmera «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
MO3UIUI KyJIbTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECs JOKHBI
OCBOUTH 3HAHUS W YMEHHS, 3HAYMMbIC sl (POPMUPOBAHMS OOIIEH KYIbTYpPBI, OMPEICIISIONINe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalolllell MNpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJEp>KaHusl, KOTOphIe CIy>KaT OCHOBOM i (opmupoBaHus
NPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHE MHpa M IEHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTrHYeCKOro o0pa3oBaHusl.
CTpyKTypHpOBaHHE COJICpXKaHUS y4eOHOro Marepuajga B TporpaMMe 1O OHOJOTHUU
OCYIIECTBJICHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHUMA 00 OTIMYUTENbHBIX OCOOEHHOCTSIX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHu3aldd K 3BOJIOUMU. B COOTBETCTBMHM C 3THM B
CTpYKType y4deOHOro mnpeamera «buonorus» BBIIEICHBI CIEAYIOIINE COJIep:KaTelbHbIe TUHUM:
«buonorus kak Hayka. MeTo/ bl HAYYHOTO To3HaHMs», «KileTka Kak OMONOTHYecKas CUCTEMAY,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«IBOIOLUS KUBOU MPUPOJIBD», «IKOCUCTEMBI U IPUCYIITIE UM 3aKOHOMEPHOCTH.

Llenp wu3ydyenust ydeOHoro mpenmera «buonorus» Ha 0a30BOM YypOBHE — OBJaJICHUE
00yJalOIUMHUCS 3HAHUAMU O CTPYKTYPHO-()YHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOBb30BaTh 9TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KHUBOW TIPUPOJIBI U PEIICHUS PA3INIHBIX JKU3HEHHBIX TIPOOJIEM.
Hoctuxenne uenu wusydeHus yuyeObHoro mpenmera «buomorus» Ha 06a30BOM YpOBHE
o0ecreunBaeTCs peleHrueM CIeAYIOIMMX 3a/1a4:

OCBOEHHE OOYYAIOUIMMUCS CHCTEMbl 3HAHHM O OMOJIOTMYECKUX TEOPHUSX, YUCHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, IMpaBWIAX, CIYyXalUX OCHOBOH i  (QOpMUPOBAHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOW KApTUHE MHUpa, O METOAAaX HAy4yHOIO MO3HAHUf,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSX KHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3alIluH,
BBIJIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHHEe Yy OOydYalOIMUXCS TO3HABATEIbHBIX, WHTEIJIEKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHanMu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeN ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIiu;

CTaHOBIIEHHE Yy oOywarouuxcs oOmmiel KyiabTyphl, (YHKIIMOHAJIBHOW TPaAMOTHOCTH, Pa3BUTHE
yMEHUN OOBSACHATH U OLICHUBATH SIBJICHUSI OKPY)KAIOIIETO MUPA KUBOW MPUPOIBI HA OCHOBAaHUU
3HAHWU U OTBITA, MMOJYUYEHHBIX TPU U3YYEHUH OMOJIOTHH;

dbopmupoBaHKe y 00yJaIONIUXCS YMEHUN WUTIOCTPUPOBATH 3HAYCHUE OMOJIOTHYECKUX 3HAHUH B
MPaKTUYECKOW JIESITENIbBHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEIMUIIMHCKUX TEXHOJIOTHH U
arpoOMOTEXHOJIOTHA;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXXHOCTH TIIO3HAHUS YEJIOBEKOM JKHUBOW MPHUPOIHI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOFOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAaHWE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM I TOBBIIICHUS YPOBHS HKOJOTHYECKON
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHWMM W yMEHUW B TIOBCEAHEBHON JKHU3HU JJIs OIICHKHU
MOCTIEACTBUI CBOEH NEATENHbHOCTH IO OTHOIICHUIO K OKPYXKAIOMIeH cpele, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucreme cpeanero o6mero oOpa3oBanus «buonorusy, m3ydaemas Ha 0a30BOM YpOBHE,
SBJISIETCSI 00S13aTENIbHBIM YYEOHBIM TIPEAMETOM, BXOJMSIIAM B COCTAaB MPEAMETHON o0yactu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jnst uzydeHus: Ouosioruy Ha 0a30BOM YpOBHE CPEIHEro OOIIero oOpa3oBaHUs OTBOAUTCS 68
yacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 vaca (1 gac B Henednto).



COJAEP/KAHUE OBYYEHUA

10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonoruss kak Hayka. CBsi3b OHOJOrMH C OOIIECTBEHHBIMHM, TEXHHYECKHUMH U JPYTHMHU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CTeTUKOM u mpaBoMm. Ponb Ouonoruu B
(bopMHpPOBaHNN COBPEMEHHON HAy4YHOU KapTHHBI Mupa. CucTeMa OMOIOTHIECKUX HaAYK.
MeTtoapl TO3HaHMSI KUBOW HpUpOIbl (HAOIIOAEHHE, SKCIEPUMEHT, OMHCAHHE, H3MEpEeHHE,
KIJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).

JdeMoHcTpanum:

Hoprpetsr: Y. apsun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon u @. Kpuk.

Tabmuiel U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOW TPUPOIBI.

JlabopaTopHble 1 IpakTHYeCKHE PadoThI:

[Tpaktuueckass pabora Ne 1.  «lcmonp3oBaHUE  pa3NUYHBIX  METOJOB MpPU  H3YUYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl 1 UX OPraHU3aIUA.

JXKussie cuctemsl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: ononoruu. OTIu4re KUBBIX CHCTEM OT
HEOPraHUYeCKOW MPUPO/IbI.

CaolicTBa OnocucTeM M UX pa3HooOpa3ue. YpOBHU OpraHu3aluuu OMOCHCTEM: MOJEKYJISPHbIH,

KJICTOYHBIH,  TKAaHEBBIH,  OPraHU3MEHHBIH,  IOMYJSIHOHHO-BHIOBOW,  SKOCHCTEMHBIH
(OnoreoneHOTHYECKUIT), OHOChHEPHBIN.
JdeMoncTpanum:

Tabauie! u cxeMbl: «OCHOBHBIE TPU3HAKY KU3HU», «Y POBHU OpraHU3alluy >KUBON TIPUPOIBIY.
Ob6opynoBanue: mojenb Mojaekyisl JJHK.

Tema 3. XMMHUYECKHH COCTAB U CTPOCHUE KJIETKH.

XUMUYECKUH COCTaB KIETKU. XMMHUECKHUE HIEMEHTBI: MAKPOJIEMEHTBI, MUKPO3JIEMEHTHI. Bosa
U MUHEpaIbHbIE BEIIECTBA.

@DyHKIMHU BOJBI 1 MUHEPAJIbHBIX BEIIECTB B KieTke. [lonaepkanne ocMoTHYecKoro 0aiaHca.
benku. CocraB u crpoeHue OenkoB. AMHUHOKHMCIOTHI — MOHOMepbI OenkoB. HesameHumbie u
3aMEHUMbIE aMMHOKHUCIOTBl. AMUHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAsl, BTOPUYHAs, TPETUYHAs U YETBEPTHUYHAsA CTPYKTypa). XHUMHUUYECKUE
cBoiicTBa OenkoB. buonorudeckue GpyHKIMN OETKOB.

®epMeHThl — Ouonornyeckue KaranuzaTopbl. CTpoeHue QepMeHTa: aKTUBHBIN IEHTP,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Otnuuuss  (epMEHTOB  OT
HEOPraHMYECKUX KaTaJln3aToOpPOB.

VYraeBoasl: MoHOcaxapuisl (TJIIOKO3a, pubo3a M Ae30kcupuOo3a), aucaxapuabl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0I03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuaer: Tpurauuepuasl, Gochonunuasl, crepouasl. ['mapoduibHo-THAPOGOOHBIE CBOMCTBA.
Buonornyeckue ¢pynkuuu aunuaos. CpaBHEHHE YIIIEBOIOB, OCJIKOB U JIMIUOB KaK HCTOYHUKOB
SHEPTUHU.

Hyxneunosbsie kucnorsl: JIHK u PHK. Hykneotuael — MOHOMEpPBI HYKJIEHMHOBBIX KHCIIOT.
Crpoenue u ¢yukiun JJHK. Crpoenne m ¢dynxunuum PHK. Buget PHK. AT®: ctpoenue u
byHKINN.

[{utonorust — Hayka o kjeTke. Kierouynast Teopusi — mpuMep B3aMMOJCUCTBUS HICH U (HaKTOB B
Hay4YHOM I[TO3HAHUU. MeTo/1bl U3yUeHUS KIETKH.



Knetka kak menmoctHas kwuBas cucrema. OOmue TpPU3HAKU KIETOK: 3aMKHYTas HapyKHAs
MeMOpana, monekyibl [JHK kak renernueckuii ammapar, cCucTeMa CHHTE3a Oerka.

Tunel  KJIETOK:  JdyKapuoTHueckas M IHpokapuoruueckasd. (OCOOEHHOCTHM  CTpPOEHUs
MIPOKapUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, Y)KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpbl KIETOK — KIJIETOYHAs CTEHKa, TJIUKOKAIUKC, UX (QYHKIHU.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa M (QyHknuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DIIC, anmapar ['onabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IiIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA M IJIACTHI.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIICTOYHBINA LEHTP, LIECHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHusl.

SAnapo — perynaropHbiii neHTp kieTku. CTpoeHue siapa: siaepHas 000J0YKa, KapuoIlula3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeIECTB B KIIETKE.

JdemoHcTpaumu:

[oprpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. lllnelinen, P. Bupxos, Ix. Yorcon, @. Kpuk,
M. Vunkunc, P. ®pankiun, K. M. bap.

JInarpammbl: «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B HEXXUBOU Mpupojie», «Pacnpenenenue
XUMHUYECKHX 3JIEMEHTOB B JKUBOM MPUPOJEN.

Tabmuiel u cxembl: «[lepuoanueckas Tabiva XUMHUYECKHUX JIEMEHTOBY, «CTpOEHUE MOJIECKYIIbI
Boab», «buocunTes Oenka», «CrpoeHue wmomekynbl Oenkay, «CtpoeHue (epmeHTay,
«Hyxkneunossie kucnotsel. JTHK», «Ctpoenue monekynsl AT®», «CTtpoeHune 3ykapuoTUYECKON
KieTkn», «CTpoeHue KHUBOTHOM KiIeTKu», «CTpOEHUE pacTUTENIbHOM KIeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHUE s/ipa KIETKU», «Y TIeBOAb», «JIMnuasn».
OOopyznoBaHue: CBETOBOM  MHUKPOCKOI, 000pyIOBaHWE JUIsi TPOBEICHUS  HAOJIOJICHUNH,
W3MEpEHH, YKCIEPUMEHTOB, MUKPOIPENapaThl PacTUTENbHBIX, JKUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopnas pabdora Ne 1. «/3yueHne kaTanuTUYeCKo akTUBHOCTH (pepMEHTOB (Ha mpumepe
aMuJIa3bl WIKM KaTanas3bl)».

JlabopaTtophnast pabota Ne 2. «M3yueHue CTpOCHHs KJIETOK PACTEHH, J)KUBOTHBIX U OAKTEpUId O]
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax u ux ONHUCAHUE.

Tema 4. /KuzHenesATeJIbHOCTD KJIETKH.

OOMeH BewlecTB, WM MeTa0O0IM3M. ACCUMWIALHNA (IUTACTUYECKUH OOMEH) M JUCCUMMIIALUS
(oHepreTuyeckuii oOMEH) — JB€ CTOPOHBI €IMHOr0 Ipolecca Merabonusma. Ponb 3akoHOB
COXpaHEHHMsI BEIIECTB U SHEPTHH B TOHUMaHUU METa0O0IM3Ma.

Tunsl oOMeHa BenecTB: aBTOTpOHBIN U retepoTpo@Hbiid. Poib hepmMeHTOB B 0OMeHe BellecTB
Y TIPEBPAIICHUN YHEPTUH B KIIETKE.

®otocunte3. CBeroBas u TeMHOBas (a3el  QorocuHTe3a. Peaknum  doTocwHTE3A.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUeHHE (POTOCUHTE3a I KU3HHU Ha 3emiie. BausHue ycioBuit
cpelbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX pacTEHUI.
XeMocuHTEe3. XeMOCHHTE3UpyIole OakTepun. 3HaYeHHE XeMOCHHTE3a JUIsl )KU3HU Ha 3eMie.
OHepreTudyeckuil oOMeH B KieTke. PaciueniieHue BelIecTB, BbIIEICHHE U aKKyMYJIHMpPOBaHUE
PHEPIUU B KIJETKE. OJTambl SHepreTudyeckoro oobmeHa. ['nmukonus. BpokeHue U €ro BHIBL
Kucnoponnoe okucienue, wid KieTouHoe abixaHue. OkuciauTenbHOe (GochopriinpoBaHue.
O} PeKTUBHOCTH IHEPTETHIECKOT0 0OMEHA.

Peakuuu marpuysnoro cunresa. I'enetnueckast nunpopmanus u JIHK. Peanuzanus renerrndeckoit
uHpopMalUu B KiIeTKe. | eHeTndyeckwii Koa W ero cBoiicTBa. TpaHCKpUIIUS — MaTPUUHBIHA
cuate3 PHK. Tpancmsaumss — OwocwHTe3 Oenka. Otambl TpaHcisuuu. KomupoBaHue
aMHHOKHUCIOT. Ponk pubocom B OnocuHTe3e Oernka.



Hexnerounsie ¢gopmbl xku3Hu — BUpychl. Vctopust otkpeitusi BupycoB (. W. MIBaHoBckuif).
Oco0CHHOCTH CTPOCHMSI W >KM3HEHHOTO IMKJa BUPYCOB. bakrepuodaru. bome3nu pacreHuid,
KUBOTHBIX M UYEJIOBEKA, BhI3bIBacMble BUpycaMu. Bupyc mmmyHnoaedunurta yenoseka (BUY) —
Bo3Oyautens CIIMla. OOpaTHast TpaHCKpUIIMsS, peBepraza M HHTerpasza. l[Ipodwunakrtuka
pacmpocTpaHeHHs] BUPYCHBIX 3a00ICBaHHIA.

JdeMoHcTpanum:

[optperst: H. K. Konbios, [. . UBanosckuii, K. A. Tumupsizes.

Tabmumpl 1 cxeMbl: «Tunbl nutanusy, «Metadboauzm», «MUTOXOHIPHS», «IHEPreTHUCCKUN
obMeny, «Xmoporutacty», «Dotocuntesy, «Ctpoenue JJHK», «Ctpoenne u GpyHKIMOHUpOBAHUE
reHa», «CuHTte3 Oenkay, «l'eHeTmueckuii komy», «Bupyce», «bakrepuodarn», «CtpoeHue u
*u3HeHHbIH uKa Bupyca CIIM/1a, 6akrepuodaray, «Pemmukarus JJHK».

O6opynoBanue: moaenu-antuiukanuu «Y nsoenue JJHK u tpanckpuniusy», «bnocunres 6enkay,
«CTtpoenue KIeTku», Mojenb cTpykrypsl JJHK.

Tema 5. Pa3MHOKeHHe U MHAUBHUAYAJIbHOE PA3BUTHE OPTAHU3MOB.

Knerounsnii 1wk, WM KU3HEHHBIM IWMKJI KieTku. MHTepdaza u wmuto3. Ilpomeccsl,
nporekaromue B unHtepdasze. Permmumkanus — peakuus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapuOTHUIl. JMIIOMIHBIMN W TarIOUAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaTbHOTO PAa3BUTHS
OpraHU3MOB.

Henenune kierku — muto3. Craauu murosa. lIpouecchl, mpoucxoasiye Ha pa3HbIX CTAAUIX
MHUTO3a. BHOJIOrMYECKHI1 CMBICIT MUTO3A.

[Tporpammupyemasi rubesb KIETKH — arlonTo3.

@opMbI pa3MHOXKEHHS OpPraHW3MOB: Oecrosioe W mojioBoe. Buapl Oecronoro pa3sMHOKEHUS:
JiefieHHe Ha/lBoe, MOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BEreTaTHBHOE
pa3MHOxeHue. IckycCcTBEHHOE KJIOHUPOBAaHHUE OPraHU3MOB, €0 3HAUEHUE JUISl CEJIEKLIUU.
[TonoBoe pa3MHOXEHHE, €r0 OTIAUYUS OT OECroI0ro.

Meiios. Craguu Mmeiio3a. [Iporiecchl, mpoucxopasime Ha cTaausx meiosa. [loBeneHne Xxpomocom
B Mero3e. Kpoccunrosep. bruonornuecknii cMpIc ¥ 3HaU€HUE MeE03a.

["amerorenes — mpouecc 0Opa3oBaHMs MOJOBBIX KIETOK Y JKMBOTHBIX. [loJOBBIE >Kemne3bl:
CEeMEHHUKU M su4YHMKH. OOpa3oBaHUE M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CepMaTO30u,
AllIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOCHHS SHIEKIETOK U
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

WnauBuayanbHoe pa3BUTHE (OHTOr€HE3). DMOpPHOHAIBHOE pa3BUTHE (IMOpHOreHe3). JTambl
AMOPHOHAIBHOTO Pa3BUTHS Y MTO3BOHOYHBIX KUBOTHBIX: IpOOJICHHE, TaCTPYISAILUs, OPraHOI€HE3.
[ToctamOproHanbHOE pa3BUTHE. THUMBI NOCTAIMOPHMOHANBHOTO PA3BUTHSA: MpPSMOE, HENpPAMOe
(mmunHOYHOE). BnusHHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIC BHI3LIBATH
BpPOXKIEHHBIE YPOICTBA.

Poct n pasButue pacreHuii. OHTOreHE3 LBETKOBOIO PACTEHMS: CTPOECHHUE CEMEHH, CTaJHuH
pa3BUTHSL.

JleMoHCTpanum:

Tabmumpl 1 cxembl: «DPOpMBI Pa3MHOXKEHHUS OPTaHU3MOBY», «JIBOWHOE OIJIOIOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXEHUE pacTeHHil», «JleneHne KIEeTKu
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHne XpoMOCOMBI», «KIIeTOUHBIA UKD,
«Pemmukanus JTHK», «Mwuto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHe», «l'ameToreHes y
MJIEKOTIMTAIOIINX U YesloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O6opynoBaHue: MUKPOCKON,  MHKponpenapatsl  «CrepMaTo30uabl  MIJIEKOIUTAIOIIETO»,
«Sineknerka mitekonuraroniero», «KapmoknHe3 B KIETKax KOpEIIKa JyKa», MarHUTHas
Moieb-anruKanus «/lenenue knetkny», monens JJHK, Mogens meTadazHoil XpoMOCOMBI.
JlaGopaTopHble U MpaKkTH4YecKre padoThbi:




Jlaboparopuass pabora Ne 3. «HabmioneHue MUTO3a B KIETKAaX KOHYHMKA KOpPEIIKa JyKa Ha
TOTOBBIX MUKPOIIpENapaTax.

Jlaboparopuass pabora Ne4. «l3ydeHue CTpPOEHHUs TMIOJNOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpernaparaxy.

Tema 6. HaciieicTBEHHOCTbh M U3MEHYUBOCTH OPTaHU3MOB.

[Ipeamer u 3anaun reHeTUKH. MicTopus pa3BUTHS T€HETHKU. PoJib IUTOIOTHH ¥ SMOPHOJIOTHH B
CTAHOBJICHUU TEHETHKU. Bkiaa poccuickux M 3apyOexHBIX YUYEHBIX B Pa3BUTHE TCHETHKH.
Metoapl TeHETUKH (THOPHUIONOTHYCCKUN, ITUTOTCHETHYECKUH, MOJICKYJISIPHO-TCHETHUYCCKU).
OCHOBHbBIE TEHETHMYECKHE TOHATHS. ['eHeThyeckass CHMBOJIMKA, MCIOJb3yeMas B CXeMax
CKpEIIMBaHUM.

3aKOHOMEPHOCTH HacJIeJOBaHMs IMPU3HAKOB, ycTaHOBIEHHbIE [. MenneneM. MoHorubpuaHoe
CKpelIMBaHue. 3aKOH eMHO00pa3us THOPUIOB MEPBOTO MOKoJIeHUs. [IpaBuiIo JOMHUHHPOBAHUS.
3aKkoH paciieryieHus npu3HakoB. [mmore3a umcrtorel ramer. [lomHoe U HemoyiHOE
JIOMUHUPOBAHUE.

JurubpumHoe CKpEILUBAHUE. 3aKkoH HE3aBHCUMOIO HacJeI0BaHus MIPU3HAKOB.
[{uToreHeTHYECKHEe OCHOBBI JUTHOPHIHOTO CKPEIIMBAHUA. AHAJIM3UPYIOLIEE CKpellMBaHUE.
Hcrnonbp3oBaHne aHATM3UPYIOLIETO CKPEIMBAHMS IJIs1 ONIPEICTICHUS TEHOTHUITA OCOOH.
CuemnnenHoe HacnefoBanue npusHakoB. Pabora T. Moprana mo cuemnjeHHOMY HacjielIOBaHUIO
reHoB. Hapymenue cuensieHusi reHOB B PE3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHasi TEOpHs HACIEICTBEHHOCTH. [ eHeTuuecKue KapThl.

I'enetnka moma. XpoMOCOMHOE ONpeIeNeHUE Ioja. AYTOCOMBI W IIOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3Mbl. HaciemoBaHue NPU3HAKOB, CUEIJICHHBIX C
T1OJIOM.

N3menunBoCTh. Buabl M3MEHUMBOCTU: HEHACJEACTBEHHAas M HacleACTBEHHasd. Ponb cpeabl B
HEHACJICJACTBEHHON W3MEHYMBOCTH. XAapaKTEPUCTHKA MOIU(DUKAITMOHHOM H3MEHUYHUBOCTH.
BapuanuonHssiii psg u BapuannoHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PHKAIIMOHHON N3MEHUYHNBOCTH.
HacnencrBenHasi, iin reHOTUITHYECKAsI, K3MEHYMBOCTh. KoMOMHAaTHBHAS N3MEHYNBOCTh. Melo3
U TIOJIOBOHM TMPOIECC — OCHOBAa KOMOMHATHBHOW M3MEHYMBOCTH. MyTallmoHHasi ©3MEHYHUBOCTb.
Knaccudukanus myTanuii: TeHHbIE, XpPOMOCOMHBIE, TeHOMHbBIE. YacToTa U MPUYHHBI MYTalIUU.
Mytarensasie (GakTopbl. 3aKOH TOMOJIOTHYECKUX DPSJOB B HACIEICTBEHHOW H3MEHYMBOCTH H.
. BaBumoaa.

BuesanepHas HacaeACTBEHHOCTh U U3MEHYHUBOCT.

I'enetnka wuyenoBeka. Kapuotun 4denoBeka. OCHOBHbIE METOJbl TE€HETHKM YEJIOBEKa:
T€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJIEKYJISPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpeAelieHUEe TEeHOTUIA: TOJHOT€HOMHOE CEKBEHHUPOBAHMUE,
TEHOTHUIUpPOBaHKUE, B ToM yucie ¢ momomipio I[1I[P-anamm3a. HacnencrBennsie 3aboseBaHus
YyeloBeKa: TeHHbIe OoNie3HH, OONE3HM ¢ HACIEICTBEHHOW TMpeapacroiioKeHHOCTHIO,
XpoMocomMHBIe Oosie3Hu. ComaTthdeckue © TeHepaTuBHbIE MyTanuu. CTBOJOBBIC KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKYA U JIEYCHUS T€HETHYECKHX
Oose3Heil. MenuKo-rTeHETHYECKOe KOHCYJIbTHPOBAHUE. 3HAYCHHWE MEIAUITMHCKOW TEHETHKU B
MPEIOTBPAIICHUH U JICUEHUH TeHETUIECKIX 3a00JIeBaHUI YeTIOBeKa.

JdemoHcTpaumuu:

[Moptpetsl: I'. Mennenn, T.Mopran, I.ge @pu3, C. C.UYerBepukoB, H. B.Tumodees-
Pecosckuii, H. 1. BaBuiios.

Tabauiel u cxeMbl: «MOHOTHOPHIHOE CKPEIIUBAHNUE U €T0 IUTOTCHETUYECKAsi OCHOBAY, «3aKOH
pacHICTUICHHs] U €ro ITUTOTEHEeTUYEeCKas: OCHOBa», «3aKOH YHUCTOTHI ramery», «urubpumnoe
ckpemuBanue», «lluTonorudeckue OCHOBBI AWTHOPUTHOTO CKpEIIMBAaHUS», «Meiio3y,
«B3anmoneiicTBUe auIeIbHBIX TE€HOBY», «l'€HeTHYecKue KapThl PACTEHHUM, J>KUBOTHBIX U
yenoBekay, «l'eHeTuka moina», «3aKOHOMEPHOCTH HACJIEIOBaHUS, CIEIUICHHOTO C IOJIOM,
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«KapuoTunsl uYenoBeka © IKUBOTHBIX», «Bumael wu3MeHuMBOCTHY», «MoaudukammoHHas
U3MEHUYUBOCThY, «HacnenoBanue pesyc-akropay, «['eHeTnka rpymnm KpoBu», «MyTalnnoHHas
U3MEHYUBOCTD.

OO6opynoBanue: MoAenu-anuinkauud  «MOHOTHOPUIHOE  CKpELIMBaHUE», «Hemnonnoe
JOMUHUpOBaHUE», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
Mukpormnpenapar «/Ipo3oduna» (Hopma, myrauuu GopMbl KpbUILEB U OKPACKU Tena), repoapuit
«I"opox moceBHOW».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparoprass pabora Ne 5. «/3yueHue pe3yiabTaTOB MOHOTHOPUIHOTO W JUTHOPUIHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpEnapaTax.

Jlaboparopunass pabora Ne 6. «l3ydeHue MOAUPUKANMOHHONW W3MEHYUBOCTH, IOCTPOCHHE
BapHAIlMOHHOTO psiia U BapUAILIMIOHHOM KPUBOI.

JlaGopatopHas pabota Ne 7. «AHanu3 MyTanuii y Apo30(uisl Ha TOTOBBIX MUKPOIpEnapaTaxy.
[TpakTuueckas pabota Ne 2. «CocTaBineHue 1 aHaau3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Cenekiusi Kak Hayka W IIpolecc. 3apOoXkICHUE CEJIeKUMM W JoMecThkauusa. Yuenue H.
. BaBuioBa 0 LIEHTpax HPOUCXOXAEHHUS W MHOrooOpaszus KyJlbTYPHbIX pacTeHHil. LleHTpbl
MIPOUCXO0KICHHS IOMAlTHUX )KUBOTHBIX. COpT, NOPOIa, ITAMM.

CoBpeMeHHBIE METOJIbI CeNEeKIMU. MacCcoBbIi M WHIMBHAYAJIbHBIM OTOOPHI B CEJICKIUHU
pacteHuil u kuBOTHBIX. OlIeHKa 3KcTephepa. bIN3KOPOACTBEHHOE CKpEIMBaHUE — MHOPUIMHT.
Uucrass nunug. CkpeumBaHue YHMCTBHIX JUHUN. ['ereposuc, wiu rubpuaHas cuia.
HepoacrBennoe ckpemuBanue — aytopuaur. OtnanéHHas ruOpuauzanmuss U e€ yCrHexwu.
N cKyCCTBEHHBIN MyTareHe3 W IOJYyYECHHE MOJIUILIOUAOB. JOCTMKEHHS CEJEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpacib MPOU3BOJACTBA. ['€HHAs WHXXEHEpHUs. OTalbl CO3JAaHUS
pexombunanTHot JIHK wu Tpancrenneix opranumsmoB. Kiierounas wumxenepus. KietouHsie
KyJIbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiloHnpoBaHME BBICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHEe M JTudeckue mnpobremsl. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

Ioprpetsl: H. W. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabmuiel 1 cxembl: kKapTa «L{eHTpBI MPOUCXOXKIEHUS U MHOT000pa3us KyJIbTYPHBIX PACTECHHII,
«Ilopoapl  AOMAIIHUX SKUBOTHBIX», «CopTa KYyJIBTYpHBIX pacTeHui», «OTnanéHHas
rubpuamzanusy, «Pabotel akamemuka M. @. UBanoBa», «llomummounus», «OOBEKTHI
ouotexHonoruny, «Kierounsie KylIbTyphl U KJIOHHUpOBaHUE», «KOHCTpyumpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOMY.

OO0GopynoBaHue: MyJISKU TUIOZOB M KOPHEIIIOOB TUKUX (POPM U KYJBTYPHBIX COPTOB PACTEHUH,
repOapuii «CenbcKOX03IHCTBEHHBIC PACTEHUS.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Okckypcusi «OCHOBHBIE METOABl W JOCTIIKEHUS CENEKIMM pPACTeHUH U IKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TIEMEHHYIO (epMy, COPTOUCIBITATEHHBIA y4acTOK, B TEIUTMYHOE
X035UCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. IBoTIOLIHOHHASA OMOJIOTHSL.
[Ipennockuiku BOSHUKHOBEHHUS SBOJIIOIMOHHOW TEOPHH. DBOJIIOIMOHHASA TEOPHUS U €€ MECTO B
Ouonorun. BiusHue YBOTIONMOHHON TEOPUH HA Pa3BUTUE OUOJIOTUH U APYTUX HAYK.



CBuzerenscTBa 3BoMONMH. [laneoHToIOrM4YeCKUE: MOCIEI0BATENBHOCT MOSBICHUS BUAOB B
MAJICOHTOJOTHYECKON JIETONUCH, TIepexoaHble ¢opMmbl. buoreorpaduyeckue: cXOACTBO U
paznuuue ¢ayH u GIop MATEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJACTBA M paziuuus SMOPHOHOB pAa3HBIX BHUAOB IMO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE: T'OMOJIOTMYHBIE, AHAJOTMYHbIE, PYIAMMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHH3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTEH Y BCEX OPraHU3MOB.

OpomouronHasi Teopust Y. Jlapuna. [Ipeanochuiku BOZHUKHOBEHUS JapBUHHM3MA. J[BHKylue
CHJIBI 3BOJIIOLMK BUAOB 10 JlapBuHy (M30BITOUHOE pa3sMHOXKEHHE MpPU OTPAHUYCHHOCTHU
pecypcoB, HeolpeaeaEHHas H3MEHYUBOCTh, 00pb0a 3a CyIIECTBOBAaHHE, ECTECTBEHHBIN 0TOOD).
Cunrernueckas teopus 3osmonuu (CTO) u e€ 0oCHOBHBIE TIOJI0KEHUS.

Muxkpososmtonus. [Tomynsius kak eTuHUIA BUIa U 3BOJIIOLUH.

JBuxkymue cwibl ((hakTopbl) HBONIONMHM BUAOB B Mpupoie. MYTAIlMOHHBIA TpoIecc |
KOMOMHATUBHAs HW3MEHUYUBOCTh. [lomynsinoHHble BOJHBI U Apedd reHoB. M3omauusa u
MUTpaLusl.

EctecTBeHHbII 0TOOp — HanpaBIsoMui GhakTop Boonund. @opMbl €CTECTBEHHOTO 0TOOpA.
[TprcnocoOIeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3Bomonuu. Ilpumepsl mpucnocoGieHuit y
OpraHu3MoB. ApoMOpP(O3bl U UANOAAANITAIIUH.

Bun wu BumooOpazoBanme. Kputepunm Buma. OcHoBHbIE (OPMBI  BHI00OpPA30BAHHSA:
reorpaduueckoe, IKOJIOrHuecKoe.

MakposBomtonusi. DPopMbl  3BOJIOLMHU:  (QUIIETHYECKasl, JAUBEPreHTHAs, KOHBEpreHTHas,
napasuiensHasi. HeoOpaTuMocCTh SBONIOIHH.

[TpoucxoxaeHue OT HecleUUaIu3upOBaHHBIX MpeakoB. [Iporpeccupyromas crneuuanu3anus.
AnanTuBHas paguaiys.

JdemoHcTpaumu:

Hoprpertsl: K. JIunnen, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M. bap, O. ['ekkens,
®. Mrosutep, A. H. Cesepiios.

Tabnuubl U cxeMmbl: «Pa3BuTHe OpraHMYECKOro MHpa Ha 3emiie», «3apOAbIlN MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukcy, «@opmbl 00pbOBI 3a cyliecTBOBaHUE», «EcTecTBEHHBIN 0TOODY,
«MHoroo0Opa3ue COpTOB pacTeHMit», «MHOroodpasue Mopoja KUBOTHBIX», «[lomymsuuny,
«MyTanoHHas U3MEHUUBOCTBY, «ApomMopdo3bl», «Mnunoanantanumny, «O0mas geresepamnus»,
«/IBmxyiue cuibl 3Boonun», «Kapra-cxema mapuipyra nyremectsus Y. /lapBunay, «boprba
3a CYILIIECTBOBAHHEY, «[IpucnocoOiaeHHOCTh OpPTraHHU3MOBY, «["eorpaduueckoe
BU000pa3oBaHue», « IKOJIOTHUECKOE BUI000pa30BaHUE.

O6opyoBaHue: KOJUIEKIUS HACEKOMBIX C pa3jIMYHBIMU THUIAMH OKpAacku, HaboOp IJIOJ0B M
ceMsiH, KoJutekuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJieNlb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJeNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX».
Buoreorpaduyeckas kapra mupa, KoJuieKus «PopMbl COXPAaHHOCTH MCKONAEMBbIX KUBOTHBIX U
pacteHuii», mojaenp anmiaukanus «llepekpéct xpomocom», BiakHble mpenaparsl «Pa3zBurtune
HacekoMoroy», «Pa3BuTue NArymkuy», MUKponpenapat «/Ipozodunay (Hopma, Myranuu (Gpopmsl
KPBUTHEB M OKPACKH TeJa).

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

JlaGopaTtopnast pabota Ne 1. «CpaBHEeHHE BUIOB MO MOP(OJIOTHIECKOMY KPUTEPHUIOY.
JlaGopatopHas pabota Ne 2. «Onucanue NpUCIOCOOIEHHOCTH OpraHu3Ma U €€ OTHOCUTENIbHOTO
XapakTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE KM3HU Ha 3emJe.

JloHay4HbIe MpenCTaBICHUS O 3apOKIACHNUN KU3HU. HayduHble TUIIOTE3bl BO3HUKHOBEHUS KU3HU
Ha 3emie: a0WoreHe3 W MaHCHepMus. XHUMHYECKas »HBOMIONHSA. AOHOTCHHBI CHHTE3
OpPraHMYEeCKHX  BEHIECTB M3  HEOPraHUYEeCKUX. OKCIEPUMEHTAIIBHOE  MOATBEPKIACHHE
XUMHUYECKON 3BOIOIMHU. HauanpHble Tanel Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
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dopmupoBaHrue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [IepBble KIETKH U UX
sBomoHs. POpMUPOBAHKE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.

PazButue xxu3nu Ha 3emuie mo 3pam u nepuogam. Karapxeil. Apxeickas u mpoTepo30iicKast 3phbl.
[Taneo3oiickas spa ¥ €€ MEPHOIbI: KEeMOPUNCKHI, OPJIOBHKCKHH, CHIYPUHCKUN, ICBOHCKUM,
KaMEHHOYTOJIbHBIH, IIEPMCKUH.

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

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbI, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.
XapakTepucTuKka KJIMMaTa M TeO0JOTrH4YecKuX ImpoueccoB. (OCHOBHBIE ATambl 3BOJIOLUU
pPacCTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud u KUBOTHBIX. [losiBieHwme,
paclBeT U BEHIMUPAHUE TPYIII KUBBIX OPTraHU3MOB.

Cuctema OpPraHMYECKOr0 MHpa KakK oOTpaxeHue »dBOJOUMH. OCHOBHBIE CHCTEMaTHYECKUE
TPyl OPTaHU3MOB.

DBOJIIOIMS YeJIOBEKA. AHTPOIOJIOTUS Kak Hayka. Pa3BUTHE MPEACTABICHUN O MPOUCXOXKICHUU
yenoBeka. MeToabl u3ydeHus aHTpornoreHe3a. CXOJCTBAa M pa3IU4Ms YEJIOBEKa U >KMBOTHBIX.
CucremaTnueckoe IOJI0KEHUE YETI0BEKa.

JBuxymie cuibl (pakTopbl) aHTpornoreneza. HacneacrBeHHass U3MEHUMBOCTh M €CTECTBEHHBIN
ot6op. OO0mEeCTBeHHBIN 00pa3 KU3HU, U3TOTOBICHHE OPYIUH TPY/Aa, MBIIIJICHUE, PEYb.
OcHOBHBIE CTaJIMU ¥ BETBH SBOJIOIMH YEIOBEKA: aBCTpalonuTeKku, YenoBek ymenslil, YenoBek
npsAMOXOIAIIMiA, YemoBek HeaHIepTanbCkuid, YenoBek pa3ymHbid. Haxoakum uckomaeMbIx
OCTaTKOB, BpeMsl CYIIECTBOBaHUs, 00JIACTh paclpocTpaHeHHs, 00bEM TOJIOBHOTO MO3ra, o0pa3
JKU3HH, OPYIUSL.

Yenoseueckue packl. OCHOBHBIE OOJBIIME pachkl: eBporeoujHas (eBpa3uiickas), Herpo-
aBcTpajioujiHas  (dKBaTOpuaiabHasg), MOHTOJOUJHAs  (a3uaTCKO-aMepuKaHckas). YUepTsl
MPUCTIOCOOJICHHOCTH TPEICTaBUTENeH YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncTBo uenoBevyeckux pac. Kpuruka pacusma.

JdeMoncTpanum:

Hoptpetsr: ®. Penn, JI. Tlactep, A. . Onapun, C. Mumnep, I'. FOpwu, Y. JlapBuH.

Tabmuiel u cxembl: «Bo3HukHoBeHHE COMHEYHON CUCTEMbI», «Pa3BUTHE OpraHMYecKOro Mupa,
«PactutenpHas kietka», «OKuoTHas kierkay, «lIpokapmormueckas kietka», «CoBpeMeHHas
CHUCTEMa OpPraHWYecKoro Mupa», «CpaBHEHHE aHATOMUYECKUX 4YEPT CTPOEHUsI 4YeJIOBEeKa W
4yeJlIoBeKoOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa NaJICOHTOJIOTMYECKMX HaXOJ0K IPEIKOB
COBPEMEHHOTO 4YelloBeKay, «llpeBHeimue moan», «peBaue moan», «llepBeie coBpeMeHHbIE
moany, «YenoBeueckue pachl».

O06opynoBaHKe: MYJISHKA «[IpoucxoxaeHue YeJI0BEKa (6rocThI aBCTPAJIONNTEKA,
MUATEKAHTPOIa, HeaHAepTaablla, KPOMAHBOHIIA), CJICTKH WIM W300paKeHHUS] KAMEHHBIX OpYyIui
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIMIMEphl, pyOuia, ckpebia), TeoXpoHoJIornieckasl Tabnuia,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHIN.

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

[Tpaktuueckas pabora Ne 1. «l3ydeHue HCKOMAeMBIX OCTATKOB PACTCHHN W >KMBOTHBIX B
KOJUICKILIUSAX».

DKCKypcusi «IBOJIONMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIM WIIH
KpaeBeAUECKU My3eil).

Tema 3. Opranusmbl U OKpY:Kalolas cpeaa.

OKoJorus Kak Hayka. 3aJaud U paslieNibl SKOJOTUU. MeToJbl SKOJOTMUECKUX HCCIIEeT0BaHUM.
DKOJIOTHYeCcKOe MUPOBO33PEHIE COBPEMEHHOTO YEIIOBEKa.

Cpensl oOuTaHus OpPTraHU3MOB: BOJIHAS, Ha3€MHO-BO3/1yIlIHAs, MOYBEHHA,
BHYTPHOpPTaHU3MEHHAsI.

Okonornyeckne ¢aktopsl. Kraccudukaums sxomormueckux (akTopoB: abHOTHYECKHE,
OMOTHYECKUE U aHTPOTIOTCHHEBIE. JIefiCTBHIE YKOIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.
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AbuoTtnueckue (akTophl: CBET, TeMIleparypa, BiaxxHocTb. @oTtonepuonusm. [Ipucnocodbnenus
OpPraHU3MOB K JIEHCTBHIO aOMOTHUYECKUX (haKTOPOB. bruosornueckue puTmsl.

buotnueckue ¢akTopsl. Buasl OHOTHYECKHUX B3aUMOJCHCTBUN: KOHKYpPEHIIHS, XUIIHUYECTBO,
cumOuno3 u ero ¢popmsl. [lapasurusm, koonepanus, MyTyajlu3M, KOMMEHCAJIN3M (KBapTUPAHCTBO,
HAXJICOHMYECTBO). AMEHCAIU3M, HEUTpanu3M. 3HAYeHHE OMOTUYECKUX B3aMMOJCHCTBUH IS
CYLIECTBOBaHMsI OPIaHU3MOB B IPUPOJIHBIX COOOILECTBAX.

OKOJIOTUYECKUE  XapaKTEPUCTUKH  Nomyisiuuu. OCHOBHbIE — IIOKa3aTe€ad  MOMYJISALUM:
YHUCIIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IIPUPOCT, MuUrpauusd. JluHamuka
YUCJICHHOCTH MONYJISILUY U €€ PEeryIsiusl.

JdeMoHcTpanum:

IToprpetsl: A. I'ymGoapaT, K. @. Pynse, O. ['ekkens.

Tabmuubl u cxemsl: kapta «lIpupoansie 30HbI 3emium», «Cpenpl OOUTaHUS OpPraHU3MOBY,
«®Dotonepuoguzmy», «llomymsamun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHOy30pun-Typesnbkn», «[lumessie nemnm».

JlabopaTropHbie U NpakTHYeCKHe padoThI:

JlaGopatopHas pabota Ne 3. «Mopdonoruueckue 0coOEHHOCTH pacTeHUM U3 pa3HbIX MeECT
oOUTaHUM».

JlaGopatopHas pabota Ne 4. «BiusiHUe cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.
[Tpaktryeckas padora Ne 2. «I[lomcuéTr MIOTHOCTH MOMYJISIIMNA PA3HBIX BUAOB PACTCHUI.

Tema 4. Coo01ecTBa U IKOJIOTHYECKHE CHCTEMBbI.

Coo0miecTBo opraHu3MoB — OnorieHo3. CTpyKTyphl OMOIICHO3a: BHJIOBAsi, IPOCTPAHCTBEHHAS,
Tpouueckas (nuimesas). Buabli-nomuHanTsl. CBSI3U B OUOIIEHO3E.

Okonornyeckne cucreMbl (dkocuctembl). [lomarme 00 »dkocucremMe ©  OHOTEOIEHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl HKOCHUCTEMbI: MPOAYLEHTHl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrMM B dKocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeNd 3KOCHCTEMBI: OHoMacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMHIbl: MPOAYKIUHU, YUCIEHHOCTH, Ouomacchl. CBoicTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNS, pa3BuThe. CyKIeccHs.

[IpuponHble HSKOCHUCTEMBI. OKOCHUCTEMBI 03€p M pEeK. OKOCUCTeMa XBOMHOIO WJIU
HIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE IKOCHCTEMBI. ATpPO3KOCUCTEMBI. YpOoskocucTeMmbl. buonormueckoe u
XO035ICTBEHHOE 3HAUEHHE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobOpazue kak Qakrtop ycroHuuBOCTH »dKocucteM. CoxpaHeHHe OHOJIOTHYECKOTO
pa3HooOpasus Ha 3emiie.

Vuenne B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykrypa Ouocdepsl. Kupoe
BemecTBO M ero ¢Qynkmun. OcobeHHOocTH OHOchepbl Kak TIJ00aJbHOW 3KOCHUCTEMBI.
JnnaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemectB M OHOr€OXMMHUYECKHE IIUKJIBI DJIEMEHTOB (yIiiepoja, asoTa).
3oHanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYIIH.

YenoseuecTBO B Ouocdepe 3eminu. AHTPOINOTeHHbIE W3MEHEHUs B Ouocdepe. ['mobambHBIC
HKOJIOTMYECKHE TPOOIIEMBI.

CocymecTBoBanue mnpupoabl U yenoBedecTBa. CoxpaHeHue OuopazHOOOpasusi Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA pallMOHANIBHOTO YIPaBJICHUs MPUPOIHBIMU pecypcaMu U UX
ucnonb3oBaHue. JlocTHKeHst OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

IToprpetsl: A. /Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmunel u cxemsbl: «[lumessie nenu», «buoneno3: cocraB u crpykrypay, «lIpupoaHbie
coobmiectBay, «llemn mnuraHus», «OKoJIOrHMuUecKas mnupamuaa», «buocdepa U yenoBeK»,
«OKOCHCTEMA IIHMPOKOJUCTBEHHOIO Jeca», «IJKOCHUCTEMAa XBOWHOro Jieca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHbIE BO3JAEHCTBUS HA IPUPOLYY,
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«BaxHelmue UCTOYHHUKHU 3arpsi3HEHMS BO3JyXa U IPYHTOBBIX BOI», «lloyBa — BakHenInas
cocTagistomas 6uochepnr», «DakTophl Aerpaganuu mousy, «IlapaukoBeril a¢dexT», «DakTops
PaIuoaKTUBHOTO 3arps3HeHus: onocdeprn», «O0mmas cTpykTypa ouocheps», «Pacnpocrpanenue
)KU3HU B Omocdepe», «O30HOBBIN dkpaH Omochepr», «KpyroBopor yriepomga B Ouocdepey,
«KpyroBopot a3zora B mpupoie».

O6opynoBanue: Moenb-anIuiukanus «Tunuyasle OHOLIEHO3b», repOapuii «PacTtuTenbHbIE
cooOuiecTBa», KoJulekuun «buoreHo3», «BpeauTenu BaKHEMIINUX CETbCKOXO03IMCTBEHHBIX
KyJIbTYp», repOapuil M KOJUIEKIMM PACTeHHM M JKUBOTHBIX, MPHUHAJJICKAIIME K Pa3HBIM
HKOJIOTMYECKUM Tpynnam ogHoro Buaa, Kpacuas kuura Poccuiickoit deneparuu, nuzo0paxeHus
OXpaHsIEeMbIX BUJIOB PACTEHUI U KUBOTHBIX.

INIAHUPYEMBIE PE3VIJIBTATBEI OCBOEHUA IIPOI'PAMMELI 110 BHMOJIOTHMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

Cornmacho ®I'OC COO, ycraHaBauBarTcs TpeOOBaHUS K  pe3yjabTaTaM OCBOEHUS
00YyYaIOUIMMUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM H
MNpECaAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOECHHMS ImpeaMera «bHoJorus» BbIIEIECHbI
CICMYIOIIME COCTaBIAIONIME: OCO3HAHWE OOYYAIOIIMMHCS  POCCUMCKOM  IpakIaHCKOM
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIPEJECIIEHUIO,
HaJIM4YUEC MOTHBALlUU K O6y‘-I€HI/IIO 6I/IOJIOFI/II/I, HCJICHAIIPABJICHHOC PAa3BUTHC BHYTPCHHHUX
yOeXACHUI JTUYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPATUIUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHWS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCSI PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTAaHOBKaMH, NPHUCYUIUMU  CUCTEME
OMOJIOTMYECKOTr0 00pa30BaHUs, HAIWYUE SKOJOTHYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH LIETIN U CTPOUTH KU3HEHHbIE TIIAHBI.

JIngHoCTHEBIE PE3YyIbTAaThl OCBOCHUA IPEAMETA «bnoorusy JOCTUT'AaOTCA B €ANHCTBEC y‘IC6HOI>i u
BOCIIUTATEIbHON  JEATEIBHOCTU B  COOTBETCTBHMM C  TPAJWLHUOHHBIMH  POCCUMCKUMU
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMHU LHCHHOCTAMMU, NPUHATBIMH B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCITMUTAHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHCfI o3 JIMYHOCTH, IMaTpUOTU3MaA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJbTYpHOMY  HAacleIul0 U  TpaJulusiM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAKOLIEN Cpele.
JlugHOCTHBIE pPE3yabTAaThl OCBOCHMS Y4eOHOro mpeaMera «bHONOTHS» TOJDKHBI OTpa)aTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIUXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEM
HOSHHI/I@ﬁ JIMYHOCTH, CUCTEMOU IIEHHOCTHBIX OpHeHTaHHfI, IMMO3UTHUBHBIX BHYTPCHHUX
yOeXACHH, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIeCTBa,
paCIupC€HUC KHU3HCHHOI'O0 OIIbITa W OIbITa ACATCIBHOCTU B MPOLECCE pCaln3allii OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaIaHCKOT0 BOCTIMTAHUS
c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3UIMU O0YUYaIOIIEerocsi Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTBA;
OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX ITpaB U O6$IBaHHOCTeI71, YBAXXCHHC 3aKOHA U ITPABOIIOPAIKA,
TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIBHOCTH MPU CO3JAHHHM YYEOHBIX IPOEKTOB,
pelieHur yueOHBIX U MO3HABATEIbHBIX 3a/1a4, BHITIOJIHEHUH OHOJIOTHYECKUX IKCIIEPUMEHTOB;

12



CIIOCOOHOCTH OIPENETATh COOCTBEHHYIO MO3UIUIO N0 OTHOIICHHWIO K SIBJICHUSM COBPEMEHHOMN
JKH3HU U O0BACHATH €€,

YMGHI/IG yLII/ITbIBaTB B CBOHUX ﬂeﬁCTBHﬁX HCOGXO[[I/IMOCTB KOHCprKTI/IBHOI‘O BSaHMOﬂCﬁCTBHH
JIOJICH ¢ pa3HbIMH YOCXKICHHUSIMH, KYJIbTYPHBIMHU [ICHHOCTSIMHU M COI[HAJIHBIM ITOJIOXKCHHEM;
TOTOBHOCTH K COprIIHI/I‘-IeCTBy B Hpouecce COBMCCTHOI'O BBIITOJIHCHU I yqeGHHx,
MO3HABATCIIBHBIX M HUCCICJAOBATEIBCKUX 3aJla4, YBAXKUTCIBHOI'O OTHOMICHUS K MHCHHIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO CO/ICPIKAHMS,

TFOTOBHOCTH K TYMaHUTApPHON U BOJOHTEPCKOM JICATCIILHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS

c(OPMHUPOBAHHOCTh POCCUHCKOM TPakIaHCKOM HAEHTUYHOCTH, NATPUOTU3MA, YBAXKEHUA K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHOMN, ropaocTy 3a CBOM Kpai, CBOXO
Ponuny, cBOH SI3BIK U KYJIBTYpY, IPOLLIOE U HACTOSIILIEE MHOTOHAIIMOHAIBHOr0 Hapoaa Poccuy;
OCHHOCTHOC OTHOWMICHUC K IMPUPOAHOMY HACICAUIO W IMaMATHUKaM HOPUPOAbI, JOCTHKXCHUAM
Poccuu B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIOCOOHOCTh OIICHMBATh BKJIQJ POCCHHMCKHX YUYEHBIX B CTAHOBJICHHE M DPa3BUTHE OMOJIOTHH,
[OHUMaHMs 3Ha4eHUs OWOJIOTMM B IO3HAHMM 3aKOHOB NPUPOABI, B KHM3HM 4YeJOBEKa H
COBPEMEHHOTO 00IIIeCTBa;

uzelHas yoexJIE€HHOCTb, TOTOBHOCTh K CIY)KEHHUIO M 3amure OTedyecTBa, OTBETCTBEHHOCTDH 32
ero cynn0y;

3) AYXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHUS;

CIOCOOHOCTh OIICHMBATh CUTYAIlMI0O W MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHUPYICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJI/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM POIMUTEISAM, CO3JAHUI0 CEMbU HAa OCHOBE OCO3HAHHOI'O
MPUHSATHUS HEHHOCTEN CEMEMHOM )KMU3HU B COOTBETCTBUU C TPaAULMAMHU Hapoa0B Poccuu;

4) 3cTeTHYEeCKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHI;

MMOHUMaHUE SMOLIMOHAIBHOTO BO3JICHCTBHS )KUBOM MPUPOABI U €€ LICHHOCTH;

TOTOBHOCTh K CaMOBBIPAXEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE IPOSBIIATH KAUECTBA
TBOPYECKOM JIMYHOCTH;

5) pu3uyeckoro BocnuTaHUsA, (POPMUPOBAHUS KYJIBTYPbI 310POBbS H IMOIMOHAJIHLHOTO
Os1aronosy4us:

NOHMMaHWE W pealu3alus 370poBoro M OezomacHOro obpasza >XKU3HU (310pOBOE MHUTAHHE,
coOrofieHre TUTHEHUYECKUX TMPaBWJI U HOPM, cOalaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXa,
peryiasipHas (u3Mueckas aKTUBHOCTH), OEpEeXHOro, OTBETCTBEHHOTO W KOMIETEHTHOIO
OTHOIIIEHUS K COOCTBEHHOMY (PU3HYECKOMY U TICHXUIECKOMY 3/I0POBBIO;

NOHMMaHHE LEHHOCTH MPaBUJ MHIMBUAYAIBHOTO U KOJJIEKTHBHOTO 0€30IaCHOTO MOBEACHUS B
CUTYyalUAX, YTPOXKAOIIUX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHME TMOCICACTBHUM W HENPHUATUS BPEIHBIX MPHUBBIYEK (YMOTpeOJCHUs aJIKOTOJIA,
HapKOTUKOB, KypeHUs);
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6) TPy10BOT0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYY, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K AKTUBHOW JIESITEIBHOCTU TEXHOJIOTMYECKOM M COLMAIBHOW HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHMIIMMPOBATh, TUIAHUPOBATH M CAMOCTOSATENIBHO  BBINOJHATH — TaKYIO
JIeATeIIbHOCTD,

WHTEpPEC K pa3Iu4HbIM cdepam MpoPeCCHOHAIBHOM JESITCIIBHOCTH, YMEHHE COBepIIaTh
OCO3HAHHEII BBIOOp Oyaymieii mpodeccruu U peann30BhIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIAHbL;
TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO HA IPOTSHKEHUN BCEH JKU3HHU;

7) 3KOJIOrMYeCKOr0 BOCITUTAHMSA:

9KOJIOTHYECKH 11elecoo0pa3Hoe OTHOILIEHHE K MPUPOJIE KaK UCTOUYHUKY JKU3HHU Ha 3emile, OCHOBE
€€ CyIIECTBOBAHMUS,

MOBBILICHHE YPOBHS JKOJIOTUYECKOW KYyIbTYphl: MPUOOpPETEHHE OIbITa IJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOKHBIX MTOCJIEACTBHUM JJIsI OKPY/KAOLIEH CPEJIbL;

OCO3HaHUE T1100aJIBLHOr0 XapaKTepa IKOJOTHYECKUX MPOOJIeM U MyTel X peleHus;
CIIOCOOHOCTh HCIIOJIB30BAaTh MPHOOpETAaeMbIe TP M3YUYCHUU OWOJIOTHH 3HAHUS M YMCHHS TPH
pelieHuu mpo0seM, CBA3aHHBIX C PAllMOHAIBHBIM MIPUPOAOIONIE30BaHNEM (COOI0ICHIE TPABHII
MOBEJICHUSI B MPHUPOJE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B 3KOCHUCTEMAX, OXPAHY
BHJIOB, DKOCUCTEM, Orochepsr);

AKTUBHOE HENPUATUE JNCHCTBUM, MPUHOCAIIUX BpEI OKPYKAIOLIEW MPUPOJHOM CpENE, YMEHUE
MIPOTHO3UPOBATH HEOIATONMPUSITHBIE IKOJIOTUYECKUE TTOCIEACTBHSI IPEATPUHUMAEMbIX J1eUCTBUN
Y MPEJOTBPALIATh HX;

HaJIMYM€ PaA3BUTOrO JKOJOTUYECKOTO MBIIUIEHUS, OSKOJIOTMYECKOW KYJBTYpBI, OIBITA
JIEATEIIbHOCTH  DKOJOTHMYECKOM  HAIpPaBJICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HWMH B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBHOW IIPAKTUKE, TOTOBHOCTHM K Y4YacTHIO B
MPAKTUYECKOU IESITETBHOCTH IKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOIECTBEHHOM NpPAaKTUKH, OCHOBAHHOTO Ha AMAJIOre KYJbTYp, CIIOCOOCTBYIOILErO
OCO3HAHHIO CBOEr0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEpUICHCTBOBAHUE S3BIKOBOM M UUTATENICKOM KYJIBTYpbl KaK CpEICTBAa B3aMMOJECHCTBUSA
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cHeuu(uku OHONOTMHM Kak HayKHM, OCO3HaHMA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3AaHNUHU LEIOCTHOTO MPECTAaBICHUs 00 OKpYyKaroIIeM
MHUpe KaKk O €IUHCTBE NPUPOABI, YelOBeKa U OOIecTBa, B TMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH npo0eM coXpaHeHHs MPUPOJHOTO PaBHOBECHS,

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JJISi COBPEMEHHOM IIUBUIN3AIMH: 00eCcTIeYeHHsI HOBOTO
YPOBHSI pa3BUTHSI MEIUIMHBI, CO3JJaHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIOCOOHBIX pellaTh
pecypcHble MpoOJieMbl Pa3BUTHS YENOBEYECTBA, IOMCKA MyTeH BBIXOJa U3 IJIOOAJIBHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecreueHus nepexoa K yCTOHUMBOMY Pa3BUTHUIO, PallMOHATbLHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;
3aMHTEPECOBAHHOCTh B TIOJYyYEHUH OHOJOTMYECKMX 3HAHUW B LEIAX MOBBILICHHUS 0OIIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, KaK COCTaBHOH YacTH (yHKIHOHAJIHHON
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoi Npu U3y4eHUr OHOJIOTHH;

NOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHMS, WCIIOJIB3YyEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCMOJIb30BaTh IOJydaeMble 3HAHMS JJIs aHalIW3a M OOBACHEHMs SIBJICHUHN
OKpPY’KAIOIIer0 MHpa M MNPOMCXOIAIIMX B HEM HM3MEHEHHH, yMEHHE JeiaTh OOOCHOBaHHBIE
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3aKJIIOYCHUS Ha OCHOBE HAy4YHBIX (DAKTOB W MMEIOUIMXCS MaHHBIX C HENbI0 TOJIY4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITETIHHO MCIIOJIb30BaTh OMOJOTMYECKUE 3HAHUS JJISl pelIeHus] mpolieM B
pEaNTbHBIX KU3HEHHBIX CUTYAIUIX;

OCO3HAHHME IICHHOCTM HAyYHOH JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH HPOCKTHYIO U
UCCIIEI0BATEIbCKYIO IESTEIbHOCTh HHANBUAYAIHHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U caMOOOPa30BaHUIO, K AKTHBHOMY
MOJTYYEHHIO HOBBIX 3HaHHUH MO OMOJIOTUU B COOTBETCTBUH C )KU3HEHHBIMU ITOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yiabTaThl OCBOCHHUS YydyeOHOro mpenmera «bHoNOrus» BKIIOYAIOT:
3HaYMMbIe Ui (OPMHPOBAHUS MHPOBO33PEHHSI OOYYAIOMMXCS  MEKIUCIUTUTMHAPHBIC
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUPa
U cnenu(uKy METOJ0B IMO3HAHMSI, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHS,
SBIIEHUE, TPOIECC, CHCTEMa, HAy4YHBIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIEIOBaHUE, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYIHX), YHUBEpCaJIbHBIE
yueOHbIe JeicTBUS (MO3HABAaTEIbHBIE, KOMMYHUKATHUBHBIC, PETYISTUBHBIE), 00eCreUnBarOIIne
¢dopmupoBaHre (HYHKIMOHAIBHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOECHHBIE MEXIUCUUIITIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHHWS W YHHBEpCAJIbHBIC y4deOHbIE NIEHCTBUS B IO3HABATEIBHOH W
COLIMAJIbHOM MPAKTHKE.

MeranpeameTHble pe3yabTaTbl OCBOEHUS IPOrPaMMBbl CPEIHETO OOIIEro 00pa30BaHUs TOJIAKHBI
OTpaXkaTh:

OByaieHHe YHHBEPCAJbLHBIMH Y4eOHBIMU NMO3HABATEJIbHBIMY /I€/iCTBUSIMH:

1) 6a3oBble JOTHYECKHUE TeHCTBUS:

caMoCTOSITeNIbHO  (OPMYJIMPOBaTh M aKTyaJu3upoBaTh MpoOjeMy, paccMarpuBaTh €€
BCECTOPOHHE;

WCIIOJIH30BaTh MPU OCBOCHUW 3HAHUN TMPHUEMBI JIOTHYECKOTO MBINLIIEHUS (aHaln3a, CHUHTE3a,
CpaBHEHHMs, KiacCU(pUKAUU, OOOOIIEHUS), PACKPBIBATH CMBICI OHMOJIOTHYECKUX TOHATUH
(BBIIETISAITH UX XapaKTepHbIE MPU3HAKH, YCTAaHABIUBATDH CBSI3U C APYTUMHU TOHITUSIMU);
ONpeNeNATh LENH AeATENbHOCTH, 3a/1aBasl apaMeTpbl U KPUTEPUU UX JOCTUKEHHUS, COOTHOCUTH
pe3yabTaThl IEATETLHOCTH C TIOCTABJICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKHUE TTOHITHS ISl OObsICHEHUS (DAKTOB U SIBJICHHI KUBOUW MPUPOIBI;
CTPOUTH JIOTHYECKHUE PACCYKIECHUS (WMHIYKTHBHBIC, NETYKTUBHBIC, 1O AHAJIOTHH), BBISBIISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, ()OPMYITUPOBATH BBIBOABI U
3aKITIOYCHUS;

MPUMEHATh CXEMHO-MOJIEJIbHBIE CpPEACTBA JUIsl MPEJICTABIEHUS CYIIECTBEHHBIX CBSI3ed H
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHBOPEUMMA Pa3HOTO PoOja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IUIAH pPEUIEHUS MPOOJeMBbI C YYETOM aHaIM3a WUMEIOIMIUXCS MaTepHAbHBIX U
HEMaTepUalIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTh, OIICHUBATh COOTBETCTBHUE PE3yJIbTATOB IIEJISIM, OIICHHUBATh
PUCKH MOCTEACTBUHN AESITEIBHOCTH;

KOOPJIMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBUSX pEATbHOTO, BHPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MTPOOIIEM.
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2) 6a30BbIe HCCJIEN0BATEIbCKUE IeHCTBHUA:
BJIAJICTh HAaBBIKAMH YYeOHO-HCCIICIOBATEIbCKOW W TIPOCKTHOW JESATEIHHOCTH, HABBIKAMU
paspenieHust nmpoodJieM, CrIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHHs TPAKTHYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHbIX METOJIOB MTO3HAHUS;
HCIIOJIB30BATh PA3JIMYHBIC BUAbI ACATCIBHOCTU 110 IMOJYYCHHWIO HOBOI'O 3HAHUA, €TI0
UHTEPIpPETAINHU, PEOOPA30BAHUI0O U NMPUMEHEHHIO B YUEOHBIX CHUTYalMsSX, B TOM YHUCIE TPU
CO3JaHuun y‘-Ie6HbIX " COLIMAJIBHBIX ITPOCKTOB,
(dbopMHpOBaTh HAYYHBIA THIl MBIIUICHHUS, BIAJETh HAYYHOH TEPMUHOJOTHEH, KIIFOUEBBIMU
HNOHATUAMHU U MCTOJaMHU,
CTaBUTh W (QOPMYIMPOBaTH COOCTBEHHBIC 3aJa4yd B 00pa30BaTEIbHOW JESTEIBHOCTH U
JKU3HCHHBIX CUTYalUsIX;
BBISIBIISITh IPUYMHHO-CIICJICTBEHHBIE CBS3M U aKTYaJIM3UPOBATh 3aJ/lauy, BBIIBUTATh TUIIOTE3Y €€
PCIICHMA, HAXOAWUTh apryMCHTHI JJI JOKA3aTCIIbCTBA CBOUX YTBer(HGHHﬁ, 3a4aBaTb MapaMETPhI
U KPUTEPUU PEIICHUS;
AHAJIM3UPOBATH MMOJYYCHHBIC B XOAC PCHICHUA 3ada4M PE3YyJIbTAaThbl, KPUTUYCCKHU OLUCHUBATH UX
JIOCTOBEPHOCTb, TPOTHO3UPOBATh N3MEHCHHUE B HOBBIX YCIIOBUSX;
JaBaTb OUCHKY HOBBIM CUTyallUAM, OLICHHUBATH HpI/IO6pCTéHHI)II71 OIIBIT,
OCYILECTBIISATh IICJICHANPABJICHHBIA IMOMCK IIEPEHOCa CPEICTB W CHOCOOOB JICHCTBHS B
PO ECCHOHAIBHYIO CPENY;
YMETh MIEPEHOCUTh 3HAHUS B MI03HABATEIIBHYIO M MPAKTHUECKYIO 00JIaCTH JKU3HEACIATEIIBHOCTH;
YMETb UHTErPUPOBATH 3HAHUS U3 PA3HbIX MIPEIMETHBIX 001acTel;
BBIJIBUTATh HOBBIC HJICH, ITPEIaraTh OPUTMHAIBHBIC MTOIXObI M PEIICHUS, CTABUTH MPOOJIEMBI U
3a/1a4¥, JOIYCKAIOIIUE AIbTCPHATHBHBIC PEIICHMSI.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHUKAX MH(pOpMaIUK (TEKCTE yueOHOro mocoous, HayqyHO-
HOMYJSPHOM NuTepaType, OMOJIOTHYECKUX CIIOBApsAX M CIPABOYHMKAX, KOMIIBIOTEPHBIX 0a3ax
JNaHHbIX, B IHTepHere), aHamu3upoBaTh WHGPOPMALMIO pa3IWYHBIX BHUJIOB U  (GopM
IIPEJICTaBJICHNs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;
dbopMynupoBaTh 3ampockl W MPUMEHSTh pa3IUYHbIE METOJbl MpPH TIOUCKE M OTOOpe
O6uonornyeckoi MHGopMaIu, He0OX0IUMOM /7S BHIIOJIHEHUS YUeOHBIX 3a/]1a4;

IpuoOpeTaTh  ONBIT  UCIOJB30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOMPATh ONTHUMaNIbHYIO (POPMY MPEACTABIECHUS OHOJIOrHUYecKON HH(OpMaluu
(cxembl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U APYToe);

WCIIONIB30BaTh HAyYHBIA S3BIK B KAadeCcTBE CpeACTBA Npu padboTre ¢ OMOIOTHYECKOH
uHpopManreil: TPUMEHATh XUMHUYECKUE, (PU3MUECKHe M MaTeMaTW4ecKHe 3HAKH M CHMBOJIBI,
dbopmyrel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIa/IETh HAaBBIKAMHU PACIO3HABaHMS U 3alIUThl HH(OpMAaLKU, HHHOPMALMOHHONH 0€30MacHOCTH
JUYHOCTH.

OBHa[[eHI/Ie YHUBEPCAJIBbHBIMA KOMMYHUKATUBHBIMUA ﬂeﬁCTBHﬂMH:

1) o6menne:

OCYIICCTBIATE KOMMYHHUKAlIU BO BCEX C(i)ean KN3HH, aKTUBHO Y4YaCTBOBAThb B JHAJIOTC WA
JMCKYCCHH TI0 CYIIECTBY OOCY)XKIaeMol TeMbl (yMEHHE 3aJaBaTh BOMPOCHI, BBICKA3bIBAThH
CY)XIEHHsST OTHOCHTEIBHO BBINOJHEHHS TpeylaraeéMoil 3aadd, YYWUThIBATH WHTEPECH U
COIIACOBAHHOCTH MO3ULIMHI APYTUX YYaCTHUKOB AUAJIOra WINA JUCKYCCUN);
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pacrio3HaBaTh HeBepOaJbHBbIE CpENICTBA OOLICHMS, MOHUMATh 3HAUYEHHE COLMAIBHBIX 3HAKOB,
IPEANOCHIIOK BOZHUKHOBEHHS KOH(IMKTHBIX CUTyallud, yMETh CMr4aTh KOH(MIMKTBI U BECTU
IIEPETOBOPBL;

BJIAJICTh PA3JIMYHBIMU CHOCO0AMM OOIIEHHS M B3aUMOACHCTBUS, IOHUMATh HAMEPEHUsI IPYTHX
JIO/IeH, TPOSIBIIATH YBAXHUTEIBHOE OTHOIIEHWE K COOECeTHHKY M B KOPPEKTHOH Qopme
(bopMynHpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO U JOTMYHO U3J1araTh CBOIO TOUKY 3pEHUS C UCIIOIb30BAaHUEM SA3BIKOBBIX CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOM W HMHIUBUAYaIbHOH paboOTHl NpHU
peleHny OMOIOrnYecKoi MpoosieMbl, 0OOCHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH PEIICHUH Yy4eOHOH 3a1auu;

BbIOMpPAaTh TEMAaTHUKy M METOAbl COBMECTHBIX JAEHUCTBUM ¢ y4y€TOM OOILMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJIOTO 4ICHA KOJUIEKTHBA,

IIPUHUMATD LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBaTh U KOOPIAMHUPOBATh IEHCTBUSA 110
€€ JOCTW)KECHMIO: COCTaBIAATh IUIAH JEWCTBUHM, pACHPENEIATh pPOJU € Y4YETOM MHEHUU
YYaCTHHUKOB, 00CYXJaTh Pe3yJIbTaThl COBMECTHON pabOThI;

OLICHMBAaTh KAayeCTBO CBOETO BKJIaJa M KaXJOr0 Y4aCTHHKA KOMaHAbl B OOIIMH pe3yibTar IO
pa3paboTaHHBIM KpUTEPUSIM;

IpejjlaraTb HOBBIE IIPOEKTBI, OLEHMBATH WJAEH C IIO3ULUU HOBHU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATH IO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B PA3IWYHBIX CHTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

OBi1aieHHe YHHBEPCAJIbHBIMH PEryJsiTUBHBIMU AEHCTBUAMM:

1) camoopranu3anusi:

HCII0/Ib30BaTh OMOJIOTHUECKUAE 3HAHUSA JJIs1 BBISIBJICHUSA np06neM " UX pCHICHUA B )KU3HCHHBIX U
y4eOHBIX CUTYalUsX;

BI)I6I/IpaTB Ha OCHOBE OMOJIOTMYECKUX 3HAHUHA HOCJICBBIC M CMBICIIOBBIC YCTAHOBKHM B CBOHMX
JEWCTBUSAX M IMOCTYNKAaX MO OTHOIICHHIO K XHMBOW TPUPOJE, CBOEMY 3JIOPOBBIO U 370POBBIO
OKPYKaIOIIHX;

CaMOCTOSITEIILHO OCYIIECTBIISATH MMO3HABATENBHYIO JCSITEIBHOCTD, BBISBISATH MPOOJIEMbI, CTABUTh
u opMmynupoBaTh COOCTBEHHBIE 3a7auyd B 00pa30BaTEIIbHOW AEATEIBHOCTH M IKH3HEHHBIX
CUTYAIIHSX;

CaMOCTOSTENIHO COCTABJISITh IUIAH PEUICHUS MPOOJeMbl € YYETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH ¥ MPEIOYTCHUH;

JaBaTh OUCHKY HOBBIM CUTYAIlUAM;

pacHIMpsATh pAMKH Y4€OHOTO TIPEMETa Ha OCHOBE JIMUHBIX MPEIMTOUTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PEIICHHUE;
OILICHUBATh MPHOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO M MPOSBICHUIO IIMPOKOM SPYAMIIMHM B pa3HBIX 001acTAX
3HAHUH, MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHBINA M KYJIBTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTb OLCHKY HOBBIM CHUTyallUsdM, BHOCHUTHL KOPPEKTHBBI B ACATCIIBHOCTb, OLCHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEISIM;

BJIaACTh HaABBIKAMH Mo3HaBaTEeIbHOMN pe(i)J'IeKCI/II/I KaK OCO3HaHHs COBEPITACMBIX HeﬁCTBHI\/II u
MBICIIUTENBHBIX MPOIECCOB, UX PE3yJIbTATOB U OCHOBAHUMU, UCIOJIB30BATh MPUEMBI peduieKCuu
JUIsl OLICHKH CHTYaIlluH, BHIOOpa BEPHOTO PEILICHUS;

YMCTH OLICHUBATL PUCKHU U CBOCBPCMCHHO IMPUHUMATDL PCHICHUS 11O UX CHUKCHUTO,
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IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIbHOCTH;

3) npuHsATHE CeOs U IPYTHX:

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX PU aHAJIN3€E PE3YJIbTATOB JEATEIbHOCTH;
pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHP C MO3UIMU APYrOro YeI0BEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[Ipenmernsie pe3ynbraThl ocBoeHuss nporpamMbl COO mo Ouonornn Ha 0a30BOM YpOBHE
BKJIIOYAIOT creruduueckue st yaeOHoro npeamera «buoaorusy» Hay4dHble 3HaAHMS, YMEHUS U
CIoCo0bI JEHCTBAN 10 OCBOCHHIO, WHTEPIPETALNN
U peo0pa30BaHUIO 3HAHUMN, BU/IbI JESATEIBLHOCTH I10 IOJIyY€HUIO HOBOT'O 3HAHUS U IIPUMEHEHUIO
3HaHUH B Pa3IMYHBIX YYEOHBIX CHUTYyallUsiX, a TAaKKEe B PEAJbHBIX >KU3HEHHBIX CHUTYaIUsX,
CBsI3aHHBIX ¢ Ouosiorueil. B mporpamMme npenMeTHble pe3yabTaThl MPEICTABICHBI 10 ToJiaMm
00y4eHusI.

[IpenmerHble pe3ynabTaThl OCBOEHUs yuyeOHoro mpeamera «buosorus» ¢ 10 knacce NOMKHBI
OTpaKaTh:

c(OPMHUPOBAHHOCTh 3HAaHMUW O MeCTe€ M pOJM OWUOJIOTMM B CHCTEME HAY4YHOTO 3HaHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HaYYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ononornu, PyHKIIMOHATEHOM TPAaMOTHOCTH YEJIOBEKa [T PEIICHHS KU3HEHHBIX 337134,

YMEHHUE pPACKpBIBAaTh COJIEpKaHUE OHOJOTMYECKMX TEPMHUHOB M TOHATHHA: JKU3HB, KIETKa,
opranusM, Mertabonu3Mm (OOMEH BellecTB U IpEBpalleHHEe JHEpPruH), TOMEeoCcTa3
(camoperynsinusi), ypOBHEBas  OpraHu3alMs KHBBIX  CHUCTEM, CaMOBOCHPOHM3BEJCHHE
(pempoIyKIHs), HACIECTBEHHOCTh, H3MEHYMBOCTh, POCT U Pa3BHUTHE;

yMEHUE Hu3JaraTh OHOJOTMYECKHEe TeopuM (KJIETOYHas, XPOMOCOMHAs, MYTallMOHHAs,
LEHTpaJbHas J0rMa MOJIEKYyJIspHOM Ouonorun), 3akoHbl (I'. Mennens, T.Moprana, H.
W. BaBunoBa) u yueHus (0 LEHTPpax MHOT000pa3us U MPOUCXOXKJIEHHS KYIbTYpHBIX pacTeHuil H.
WM. BaBunosa), onpeaessTh TPaHUIIBl KX IPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

yYMEHHUE BIIaJIeTh METOJIaMH HAyYHOI'O MO3HAHMs B OMOJIOTUU: HAOIIOJEHUE U ONMCAaHHUE KUBBIX
CHCTEM, TIPOLIECCOB U SIBIICHUI, OpraHU3aIlis W MPOBEACHUE OMOIIOTUYECKOTO SKCIEPUMEHTA,
BBIJIBUKCHHUE THUIOTE3bl, BBISIBIEHHE 3aBUCUMOCTH MEXIY HCCIECAYEeMbIMH BEIMYHUHAMH,
OOBSICHEHHE TIOJIy4EHHBIX pEe3yNbTaTOB, HWCIOJIb30BAHHBIX HAYYHBIX IOHITHH, TEOPHA U
3aKOHOB, YMEHUE JIeJIaTh BHIBOJIBI HA OCHOBAHUH MOJIyUYE€HHBIX PE3YyJIbTATOB;

YMEHHE BBIICTATh CYIMIECTBEHHBIC TPU3HAKKA BHPYCOB, KJIETOK MPOKAPHOT H JYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHMU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OOMEHa BEIECTB U
NPEBpaIeHUsT YHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOTO M IHEPreTHUECKOro OOMEHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOJOTBOPEHUS, PA3MHOXKECHUS, UHIUBUAYAILHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

yYMEHHUE TPHUMEHATh IOJIyYeHHbIE 3HAaHUS JJIs1 OOBSCHEHHS OWONOTHUECKUX MPOIECCOB U
SIBIICHHUH, JIJISI IPUHSATHS IPAKTUIECKUX PEIICHUH B MTOBCETHEBHOMN KU3HHU C MBI 00ECTICYeHUS
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/0POBbS OKPYXKAIOIIUX JIOJIEeH, COOMIONEHUS HOPM
TPaMOTHOTO TIOBENICHHSI B OKPYXKAMOIIEH NPUPOMHOW cpeae, MOHMMaHUe HEO0OXOIMMOCTH
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Uil pallOHAJIHLHOTO
IPUPOONOIb30BAHNUS;

18



YMEHHE pelIaTh dJIEMEHTapHbIE TeHETHUECKUE 3a]]a4id Ha MOHO- U JTUTHOPHUIHOE CKPEIIUBaHUE,
CIICTIJICHHOE  HACJIEJOBAHHME, COCTABJIATh CXEMbl MOHOTHOPHMJIHOTO CKPCIIMBAHUS IS
MpeCKa3aHus HaCJIeI0BaHUsI MPU3HAKOB Y OPraHU3MOB;

YMEHUE BBITIOIHATH JJA0OPATOPHBIC M IPAKTUYECKUE pabOTHI, COONIIOAATH IIpaBuia pu paboTe ¢
y4eOHBIM U JIA00PATOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHYECKH OIEHWBATh MW HHTEPIPETHUPOBATh HWHOOPMAIUIO OHOJIOTHYECKOTO
COJIepXaHUsl, BKJIIOYAIOLIYIO IICEBJOHAYYHbIC 3HAHUA M3 PA3IMYHBIX HCTOYHUKOB (CpEACTBa
MaccoBOM MH(OpMaIIUK, HAYYHO-TIOMYJISIPHBIE MaTepUaibl), STHYECKUE ACTIEKThHI COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC TMCHMEHHBIC M YCTHBIE COOOIIEHHUs, 000011ast OMOIOTHIECKYIO
WH(GOPMAIIMI0O U3 HECKONBKHX HMCTOYHHUKOB, TPAMOTHO HCIIOJB30BaTh TOHSATUHHBINA amnmapat
OMOJIOTHH.

[IpenmerHbie pe3ynabTaThl OCBOEHUSI ydeOHoro mpeamera «buonorus» ¢ 11 knacce NOMKHBI
OTpaKaTh:

c(OPMHPOBAHHOCTh 3HAHUKW O MECT€ M POJH OWOJIOTMM B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBCHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKIIA/IE POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosiornu, PyHKIIMOHAIBHOM TPAMOTHOCTH YEJIOBEKA JUIs PELICHUS )KU3HCHHBIX 3a/1a4;

YMEHHE DPACKPBIBATH COJEP)KAaHHE OWOIIOTUYECKUX TEPMHHOB W TOHSITUN: BHJ, MOIYJISIIHS,
reHoOoHA, SBONIONMS, JBUXKYIIME CHIbI ((aKTOpbl) SBOJIONUHU, MPUCHOCOOIECHHOCTH
OpPraHu3MOB, BHJI000pa30OBaHME, OSKOJOTUYECKHE (PAKTOPBI, JKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PEIYIIEHTHI, IENH MUTaHUs, IKOJOrHYecKas MMpaMua, OuoreoneHos, onocdepa;
yYMEHHUE M3JIaraTh OMOJOTHYecKue Teopun (3BONIONMOHHAs Teopus Y. JlapBuHa, cHHTeTHYEeCKas
TEOpHsl HBOJIOIMM), 3aKOHBl M 3aKOHOMEpHOCTH (3aponsimieBoro cxoncrsa K. M. bapa,
yepenoBaHMs TJIABHBIX HampaBiieHui u myteit sBomonnu A. H. CeBeprioBa, yuenust o 6uocdepe
B. 1. BepHaackoro), onpenensaTs rpaHullbl UX MPUMEHUMOCTHU K KUBBIM CHCTEMAaM;

YMEHHUE BIIAJIETh METOJIaMH HAyYHOTO IMO3HAHKS B OMOJIOTHH: HAOIIOJCHNE W ONMCAHHE YKUBBIX
CHCTEM, INPOLIECCOB U SIBJICHUH, OpraHu3alus M MpOBeACHUE OMOJIOTHYECKOro SKCIEPUMEHTA,
BBIJIBUKCHHUE THIIOTE3bl, BBISIBICHHE 3aBUCHMOCTH MEXAY HWCCICAYEMBIMH BEIHMYUHAMH,
OOBSICHEHHE TOJTYYEHHBIX pPE3yIbTAaTOB, HCIOJIb30BAHHBIX HAYYHBIX TOHATUH, TEOpUd U
3aKOHOB, YMEHUE JIEJIaTh BHIBOJIBI HA OCHOBAHUH TOJTYYE€HHBIX PE3YyIbTATOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE NPU3HAKUA CTPOCHHMS OHOJIOTUYECKUX OOBEKTOB: BHIIOB,
HOMYJISIIAA, TPOJYIEHTOB, KOHCYMEHTOB, pPEIyIEHTOB, OHOTEOIEHO30B U OKOCHUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOrOo  OTOOpa,
BUI000pa30BaHus, MPHUCIIOCOOIEHHOCTH OPTaHU3MOB, JEHCTBHS KOJIOTHYECKHX (PaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEIECTB U MMOTOKA SHEPTHU B IKOCUCTEMAaxX, aHTPOIIOT €HHBIX W3MEHEHHUN
B JKOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OHOTCOXMMHUYECKHX IUKIOB B
ouocdepe;

YMEHHE TPHUMEHATh TIIOJIydeHHbIE 3HAHWS JJIs OOBSCHEHHS OWOJIOTHYECKUX MPOIECCOB W
SIBJICHUM, /ISl IPUHATHS NPAKTUYECKUX PEIICHUI B MOBCETHEBHOM JKU3HHU C 11E€JIbI0 00eCTIeUeHUs
0€30MTaCHOCTH CBOETO 37I0POBbS UM 3/IOPOBBSl OKPYKAIOIIUX JIFOJIEH, COONIONEHUS HOPM
IPaMOTHOTO TOBEJECHHUsI B OKpYXaolleil NpUpOIHON cpeae, MOHMMaHHEe HEO0OXOIMMOCTH
UCTIOJIb30BaHUS JOCTIKEHUH COBPEMEHHOM onomorumn TUISt panroHaIHLHOTO
IPUPOIONIOIB30BAHHUS;

YMEHHUE pelIaTh dJIEMEHTapHbIe OMOJIOTHYECKHE 3a]aul, COCTABIISITh CXEMBI IIEPEHOCA BEIIECTB
Y SHEPTUH B HKOCUCTEMAX (LIEeNH MUTaHUsA);

YMEHHE BBINOJIHATH JIaOOpaTOpHBIE U MpaKTUYecKue padoThl, cOOII0AaTh MpaBuia mpu padore ¢
y4eOHBIM U JJa0OpaTOPHBIM 00OPYOBAHUEM;

YMEHUE KPHUTHYECKH OIICHWBATh M HMHTEPIPETUPOBATh HHEOOPMAIMIO OHOJOTHYECKOTO
COJIepKaHUs, BKIIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHWUA W3 Pa3lIMYHBIX HCTOYHHUKOB (CpeicTBa
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MaccoBoi WH(GOpMALMK, HAYYHO-TIOMYJSIPHBIE MaTepHallbl), paccMaTpuBaTh T0OaTbHBIC
9KOJIOTUYECKHE TTPOOJIEMBI COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;
YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC H YCTHBIE COOOIIEHHS, 00001asi OMOJIOTHYECKYIO
WH(GOPMAIIMI0O U3 HECKOIBKHX HMCTOYHHUKOB, TPAMOTHO HCIIOJ30BaTh TOHSATUHHBIA amnmapat
OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonunuectBo yacos
No HanmenoBanue pa3aenoB U TeM
Kontponbueie | Ilpaktuueckue
/o IIPOrpPaMMBI Bcero
paboThI paboTHI
1 buonorus kak Hayka 2 0.5
JKuBbie cuCTEMBbI U UX OpraHU3alus 1
3 XUMUYECKUNA COCTaB U CTPOCHHE 3 1
KJIETKH
4 KusHeneaTeabHOCTh KIETKU 6
5 PazMHOXeHHE U UHAUBUIYaIbHOE 5 1
pa3BUTHE OPTaHU3MOB
6 HacnenctBeHHOCTh M U3MEHYUBOCTH 5 15
Opranu3MoB '
7 Cenekuust opranu3mMoB. OCHOBBI 3
OMOTEXHOJIOTHH
8 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
I[TPOT'PAMME
11 KUIACC
KonunyectBo yacos
Ne HanmenoBanue pa3nenoB u tem
Kontponsneie | Ilpakrnueckue
n/m POrPaMMBI Bcero
paboThI paboThI
1 DBOJIONMOHHAS OUOJIOTHSI 9 1
2 Bo3HUKHOBEHHE U Pa3BUTHE )KU3HU Ha
9 0.5
3emie
3 OpraHusMsbl 1 OKpyKaroluas cpeja 5 1
4 Coo011ecTBa 1 SKOJIOTHYECKHE 9
CHCTEMBI
5 PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 34 0 25

ITPOTPAMME
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