


MHOACHUTEJBHASA 3AIINCKA

IIpu paspaboTke mporpamMmbl Mo OHMOJOIMH TEOPETHYECKYI) OCHOBY MJIsi ONpPEAeeHHUs
NOAXOZOB K (POPMUPOBAHUIO COAep)kaHHs yueOHOro mnpenmera «BHOJOTHS» COCTABHIIH:
koHuenryanbable nojoxeruss ®IOC COO o B3auMOOOYCIOBIEHHOCTH LEJIeH, COAEpKaHus,
pe3yabpTaToB O0yYeHuss U TPpeOOBaHUI K YPOBHIO TMOATOTOBKU BBIMYCKHHKOB, MOJIOKEHHS 00
O0IIUX LeJsIX U MPHUHIUMAX, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSHHE CHCTEMbI CPEIHEro
obmero obpasoBanusi B Poccuiickoit @eneparnu, a Takxke MOJOKeHUs o crienudrike Ouoymoruy,
€€ 3HAYCHUW B TO3HAHHMU JKMBOH MPUPOABI M OOECIEUeHHH CYIIECTBOBAHHUS YEJOBEYECKOrO
obmectBa. CorlacHO Ha3BaHHBIM TMOJIOKEHUSIM, OMpeNesieHbl OCHOBHBIE (DYHKLUH MPOrPaMMbI
1o OUOJIOTHU U €€ CTPYKTYpa.

[Iporpamma no Guosioruu naéT mpencraBieHue o Lejsx, 00 obmel crpaTeruu o0y4YeHus,
BOCITUTAHHMST W Pa3BUTHS OOyYAIOIMUXCS CpeacTBaMu ydeOHOro mpeamera «buomorusy,
ornpezessieT 00si3aTeNbHOE MPEIMETHOE COAEp)KaHHe, €ro CTPYKTYpy, pachpeaeieHue o
paszmenaMm M TeMam, PeKOMEHIyeMyH0 MOCJIEA0BAaTENbHOCTh M3y4eHHsI yueOHOro marepuana C
y4ETOM MEXMPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTHKA 00Pa30BaTENIbHOTO MPOIECCa,
BO3PACTHBIX OCOOEHHOCTEH O0yYarO X CSI.

B mnporpamMve 10 OHONOTHH TaK)KE€ YUYUTHIBAIOTCS TpPeOOBAaHUS K IJIAHUPYEMbIM
JMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHbIM pe3yibraTam oOyueHuss B (OPMHUPOBAHHUU
OCHOBHBIX BHUJIOB y4€OHO-IIO3HABATEIHHON JEATEIbHOCTH/YUeOHbIX NeHCTBUM O0YYArOIINXCS 110
OCBOEHUIO CONEPKaHUs OMOJIOTHYECKOro 00pa3oBaHUsI.

B nporpamme nmo Ouonorum (10-11 kmaccel, 06a30BbIli ypOBEHb) PeasM30BaH NPUHIIMII
NPEeMCTBEHHOCTH B H3y4YeHUH OWOJOruu, Onaromapsi 4YeMy B HeW MNpOCMAaTPUBAETCS
HATPaBJIEHHOCTh HA Pa3BUTHE 3HAHWIA, CBSI3aHHBIX C (OPMHPOBAHMEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHS, I[IEHHOCTHBIX  OPHEHTAI[Mil  JIMYHOCTH, JKOJOTHYECKOTO  MBIIIIEHHUS,
NpPEACTaBICHUI O 370pOBOM 00Opas3e JKM3HH U OepesKHbIM OTHOLIEHHEM K OKpY’Karolueit
npuponHoii cpeme. IlosTomy Hapsiny ¢ usydeHHeM OOIIEOMONOTMYECKUX TEOpHi, a Takxke
3HAHUI O CTPOEHHUHU JKUBBIX CHCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIHX B HUX
MPOLIECCOB B MpOrpaMme Mo OHOJOTHUH YJAENEHO BHHMAHHE HCIOJIb30BAHUIO TOJYYEHHBIX
3HAHUI B MOBCEIHEBHOMN KU3HU ISl PEIICHYsI PUKJIATHBIX 3a/1a4, B TOM YUCIIe. MPOPUTAKTUKN
HACJIEJCTBEHHbIX  3a00JIeBaHUI  4YeJOBeKa, MEOUKO-T€HETUYEeCKOrO0  KOHCYJIbTHPOBAHUS,
00OCHOBaHHMST SKOJIOTHYECKH 11€71eCO00Pa3HOro MOBEACHUSI B OKPYIKAIOLIeH MPUPOAHON Cpene,
aHamM3a BJIMSHUS XO3SHCTBEHHOU MESITEIbHOCTH 4YeNOBeKa Ha COCTOSIHUE TMPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJIEHWE BHUMAHMs K MPUKIAJHOW HAMPABIECHHOCTH y4e0HOTrO
npenmMera «buonOrus» NPOAMKTOBAHO HEOOXOOUMOCTBIO OOECTeYeHHs YCIOBUI sl pelieHHs
OIHO# M3 aKTyaJbHBIX 3a[a4 [IKOJIbHOIO OMOJOrHYeCKOro 00pa3oBaHUsl, KOTOPAas MPeAnoiaraet
(dopmupoBaHue y 0Oy4arOLIUXCsl CIOCOOHOCTH aJanTHPOBATbCS K H3MEHEHUSM JUHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOT'O MHUPA.

buonoruss Ha ypoBHe cpenHero oOuiero o0pa3oBaHusi 3aHMMaeT BakHoe Mecto. OHa
obecnieunBaer (popmMHUpOBaHUE Y OOYHAIOIUXCS TPEACTABICHUH O HAYYHOU KapTHHE MHpA,
paciiupsieT 1 0000IIaeT 3HAHUSI O JKUBOH MPHUPOAE, €€ OTIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOMH
OpPraHM3allKi W 3BOJIOLWH, CO3MAET YCJOBHS AJsI. TMO3HAHHS 3aKOHOB JKUBOW MPHPOIbI,
(dopmupoBanusi (HyHKLUHOHANIBHOH IPAMOTHOCTH, HaBBIKOB 3[JOPOBOrO U Oe3omacHOro obpasa
JKU3HH, 9KOJIOTHYECKOTO MBIIIUTIEHHS, IEHHOCTHOI'O OTHOIIEHHUS K KMBOM MPUPOJIE U YEJIOBEKY .

bonbuioe 3HavueHue OWONOrMS MMEET TakXKe [UJIsl pEIIeHHs BOCIUTATENbHBIX U
Pa3BUBAIOINNX 3a/1a4 cpenHero odmero odpa3oBaHus, colManu3anuy ooyyaromuxcs. M3yuenue
Ouonorun obecrieunBaer yCIIOBUS st (bopMUpoOBaHHSI UHTEJUIEKTY aJIbHbIX,
KOMMY HUKAIIHOHHBIX U MH()OPMAIMOHHBIX HABBIKOB, HCTETUYECKON KYJbTYPbhI, CIOCOOCTBYET
UHTerpaluy OHOJOTMYECKUX 3HAHUI C MPENCTABICHUSIMH U3 APYTUX y4eOHBIX MPEIMETOB, B
4acTHOCTH, QHU3UKH, xumun U reorpadun. HazBaHHbIE MOTOXKEHUS O MTPeHA3HAYEHUH YUeOHOTO



npeamera «bBHONOTHS» COCTaBHJIM OCHOBY MUl OMNpPEAENICHHs MOAXONOB K OTOOpy U
CTPYKTYPHUPOBAHUIO €T0 COMAEPKAHMS, PEACTABICHHOTO B POrpaMMe 1o OHOJIOTHH.

Otbop conepskanusi yueOHoro npeamera «buosorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3ULUH KYJIBTYPOCOOOPa3HOro MOAXO0a, B COOTBETCTBUU C KOTOPBIM OOYyYarOIUECs TOJIKHBI
OCBOUTb 3HAHUS U YMEHHWs], 3HAYNMBbIe i (POPMUPOBAHUS OOIIEH KYJbTYPhI, ONPENesIOIIe
aIeKBaTHOE TIOBEICHUE YEJIOBEKa B OKPYJKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCEITHEBHOH JKM3HU U MPaKTHUeCKOH AestenbHOCTH. OCc000€ MECTO B 3TOH CHUCTeMe 3HAHUI
3aHMMAIOT 3JIEMEHThl COJEpPKaHMs, KOTOpble CIy»XKaT OCHOBOW il  (HPOPMHUPOBAHHS
MPEICTaBICHU O COBPEMEHHOH eCTeCTBEHHO-HAyYHOW KapTUHE MHpa UM IEHHOCTHBIX
OPUEHTALMSIX JITYHOCTH, CIIOCOOCTBYIOIIUX I'YMaHU3ALMH OHOIOrHYECKOro 00pa3OBaHMsL.

CtpykTypupoBaHue coaep:kaHusi y4deOHOro maTepuana B TpOrpaMMe MO OHOJNIOTHH
OCYILECTBJIEHO C YYETOM NMPUOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIMYUTENBbHBIX OCOOCHHOCTSX
JKUBOM TMPUPOABL, O €€ YPOBHEBOH OpraHu3alydd W SBOJIOLUH. B COOTBETCTBUM C OTHM B
CTpyKType yueOHOro mpenmMera « BHONOTUS» BBIIENEHBI CIENYIOMNE CONEPKATEeIbHbIE JMHHU!
«buonorus kak Hayka. Meroabl Hay4yHOro nmo3HaHusy, «Kierka kak Ouonornyueckasi CUCTEMay,
«Opranusm kak Ouosnoruyeckas cuctemay, «Cucrema u MHOrooOpasue OpraHu4ecKOro MHUpay,
«IBONIOLUSI JKUBOH TPUPOABD), « IKOCUCTEMBI U MPUCYIIHUE UM 3aKOHOMEPHOCTI .

Lenp um3yuenust yuebnoro mpeamera «buosnorms» Ha 0a30BOM ypOBHE — OBJAJCHHE
0o0y4aroImUMUCsT 3HAHUSIMH O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3alid SKUBBIX CHCTEM
Pa3HOTO paHra U MPUOOpeTEeHNEe YMEHUI UCTIONB30BaTh 3TH 3HAHUS JJIsl TPAMOTHBIX ICHCTBHIA B
OTHOIIEHUU OOBEKTOB JKUBOH MPUPObI U PEIISHUS PA3IMIHBIX JKU3HEHHBIX TPOOJIEM.

JlocTukeHre Leu u3ydeHuss ydeOHoro mpeamera «buonorusi» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs peIeHneM CIeIyOIUX 3a1a4;

OCBOEHHE OOYYaIOIMUMUCS CHCTEMbl 3HAHUH O OWOJOTHYECKUX TEOPHUSX, VUYCHHUSIX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MPaBMJIAX, CIYKALIMX OCHOBOH 111 (hOPMHUpPOBAHHS
NPEACTaBICHUH O €CTEeCTBEHHO-HAYYHOW KAapTHHE MHpPa, O METOAAaX HAy4YHOrO IMO3HAHMA,
CTPOEHUH, MHOroo0pa3HMu M OCOOEHHOCTSIX JKMBBIX CHCTEM pPa3HOI'O YPOBHS OPraHHM3aluy,
BBITAIOIUXCS] OTKPBITUSX U COBPEMEHHBIX UCCIICOBAHMSIX B OMOJIOTHH,

dbopMupoBaHre y OOYYAOUIMXCS TMO3HABATEIBHBIX, WHTEJJIEKTYAJIbHBIX M TBOPYECKHUX
CrocOOHOCTEH B TIPOLIECCe aHATHM3a JAHHBIX O MyTSIX Pa3BUTHS B OMOJIOTHHM HAYYHBIX B3IJISIIIOB,
UeH U OIXOA0B K H3YUSHHIO YKUBBIX CHCTEM Pa3HOTO YPOBHSI OPTaHU3AIIHH;

CTaHOBJIEHHE Yy oOyJaromuxcs oOmeld KyJbTypbl, (PYHKUMOHAJIBHOH TIPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSICHSTH U OLECHHUBATH SIBJICHHUS OKPY KAFOIIEr0 MHUpPa JKUBOH MPUPOMABI HA
OCHOBAHUWU 3HAHUH U OMbITA, MOJYYSHHBIX MPU U3YUYESHUH OUOJIOTHH,

dopmupoBaHne y 0Oy4arOIUXCs YMEHHH WJUTIOCTPUPOBATH 3HAYEHHE OHMOJIOTHYECKHX
3HAHWA B TMPAKTHYECKOW MAESITeIbHOCTU YeJIOBeKAa, PAa3BUTHUU COBPEMEHHBIX MEIHIIMHCKIX
TEXHOJIOTHH 1 arpOOHOTEXHOIOTHIA,

BOCIIUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEJIOBEKOM >KHBOW MPUPOIBL,
HEOOXOAMMOCTH OEpeKHOTrO OTHOLICHUS K HeH, COOIOACHMS STHUECKUX HOPM MPHU MPOBEICHUU
OMONIOrNYECKUX UCCIIEIOBAHUM,

OCO3HAHWE [EHHOCTH OMOJIOTHYECKUX 3HAHWN JJIs TIOBBIIMICHUS YPOBHS SKOJOTHYECKOU
KYJBTYPbI, 17151 POPMUPOBAHUST HAYYHOTO MHUPOBO33PEHUS,

MpUMEHEeHUEe MPUOOPETEHHBIX 3HAHWUN W YMEHUH B TOBCEIHEBHOU >KU3HU ISl OLICHKHU
NOCJIEICTBUN CBOEH [EATENIbHOCTH IO OTHOIIEHHIO K OKpYyXKaKIed cpene, COOCTBEHHOMY
310pOBBIO, 0OOCHOBAaHME U COOJTIOICHIE Mep MPO(HIIAKTUKH 3200 IeBaHUN.

B cucreme cpennero obmero odpasosanusi «buonorusi», n3ydaemas Ha 6a30BOM YpPOBHE,
SIBJIIETCSL O0SI3aTEIbHBIM yYEOHBIM TIPEMETOM, BXOMASIIIUM B COCTaB MPEIMETHOW 00jacTu
«EcTecTBeHHO-HAYYHBIE MTPEIMEThD».

Jlns u3ydenust OMoyioruu Ha 0a30BOM ypOBHE CpeaHero obmero oOpa3oBaHUs OTBOAUTCS
68 dacoB: B 10 kiacce — 34 ygaca (1 gac B Heneno), B 11 knacce — 34 vaca (1 yac B Henelno).



COAEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. buosorus Kak Hayka.

buonorus kak Hayka. CBsi3b OHOJNOTMH C OOINECTBEHHBIMU, TEXHUYECKUMH H IPYyTHUMH
€CTEeCTBEHHBIMH HayKamu, (uiocoduel, 3THKOH, 3CTETUKON W mpaBoMm. Pomp Ouonorum B
(bopMHUpOBaHUN COBPEMEHHON Hay4HOH KapTHHBI Mupa. Cructema OMOIIOTHIECKUX HAYK.

Metonap! MO3HAHMS KUBOH MPUPOALI (HAOMIOACHNE, SKCIEPUMEHT, ONTHUCAHUE, U3MEPEHHE,
KJIaccu(pUKaLUs, MOEIUPOBAHUE, CTATUCTHYIECKAs! 00paboTKa JaHHBIX ).

JleMOHCTpaLUK:

IToptpetsr: Y. Aapsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon u ®@. Kpuxk.

Tabmuuper 1 cxembl: « MeTOABI MO3HAHUS JKUBOW TPUPOABD».

JlabopaTopHbie 1 npakTHYeCKHe PadoTHhI:

IIpaktrueckast pabora Ne 1. «Mcnonp3oBaHHE pPa3IMYHBIX METONOB MPH H3YYEHHU
Ononorn4eckux 0ObEKTOBY.

Tema 2. JKusBble cucTeMbl H HX OPraHU3aIUsA,

JKusbie cucrembl (OMOCHCTEMBI) Kak MpenMer u3ydeHuss Ouojoruu. OTiauune >KMBBIX
CUCTEM OT HEOPTraHUYeCKON MPUPOIBL.

CpoiictBa OmocucreM u HuX pazHooOpasue. YPOBHHM OpraHu3aluu  OHOCHCTEM:
MOJIEKYJIIPHBIM,  KJIETOYHBIA,  TKAHEBbIH, OPraHU3MEHHBINA,  MOMYJSILUOHHO-BUIOBOM,
SKOCHCTEMHBIH (OMOreOoeHOTHUYECK ), OnochepHBIi.

JleMOHCTpaLUK:

Tabmuupr u cxembl: «OCHOBHBIE TPU3HAKH JKU3HM», «YPOBHH OpPraHM3alUN >KUBOH
MIPUPOIBDY.

Obopynosanue: Mmoaens Mojiekyibl JJHK.

Tema 3. XuMu4ecKHH COCTAB M CTPOEHHUE KJIETKH.

XUMHUECKUH  COCTaB KJIETKU. XUMHUYECKHE  BJIEMEHTHL MaKpPOJJIEMEHTEL,
MHUKpPO3JieMeHThl. Bosia 1 MUHepasbHble BElecTBa.

@OyHKIMM BOABI M MUHEpaJbHBIX BellecTB B kieTke. llonnepskaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u crpoeHue 6€IK0B. AMUHOKHCIOTBI — MOHOMEpHI OenkoB. HesameHnmbie
U 3aMEHHUMBbIC AMHHOKHCJIOTBHL. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBOH
MOJIEKYJIbl (TIepBUYHAS, BTOPUYHAS, TPETHYHAS M YETBEPTHUHAS CTPYKTypa). XHUMHYECKHE
cBoiicTBa OenkoB. brosorndeckne GyHKIMu OEJIKOB.

DepmenTel — Ouosorndeckne karanuzaropbl. CTpoeHHe (QepMeHTa: aKTUBHBIA LIEHTP,
cyocrpatHas  cnenuduuHocTh.  Kodepmentsl. Burtamuuber.  Otnmumst  ¢GepMEHTOB  OT
HEOPraHUYEeCKUX KaTaju3aTOpPOB.

YrneBonsl: MOHOCaxapuabl (TIFOKO3a, pubo3a U ne3okcupudo3a), aucaxapuabl (caxaposa,
JAaKTO3a) W ToJucaxapuabl (Kpaxmal, TJHKOreH, LeJUlojo3a). buonmornueckue ¢GyHKIMU
YIJIEBOJIOB.

Jummper:  Tpurauuepunsl, Qochomununel, crepouasl. I mapodunbHO-rHnpodoOHbIE
cBoticTBa. buonornueckne pynkuun nunmunos. CpaBHEHUE YINIEBOIOB, OEJNKOB M JMMUAOB KaK
HUCTOYHUKOB SHEPTUU.

Hyxneunossie kucnotel: JJHK u PHK. Hykneotuael — MOHOMEpBI HYKJIEUHOBBIX KUCJIOT.
Crpoenne u ¢ynkumn JIHK. Crpoenne n ¢ynkuum PHK. Buget PHK. AT®: crpoenune u
byHKIIUH.

Iutonorusa — nayka o kiuerke. KierouHas Tteopuss — mpuMep B3aUMOIAEHUCTBUS HIEH U
(akTOB B HAYYHOM IMO3HAHUH. METONbI U3yUEHUS KJIETKH.

Krnetka kak nenoctHast kuBas cucreMa. O0Iue npu3Haky KJIETOK: 3aMKHYyTasl Hapy KHast
meMmOpaHna, mosiekysibl JIHK xak reneTnueckuii anmapar, cucreMa CHHTe3a OeJka.



Tunmbl KJIETOK: 3yKapuOTHUECKass ©  mIpokapuotrudeckas. (OCOOEHHOCTH CTPOEHUS
npoKapuoTniYeckoi kietku. Knerounas crenka Oaktepuii. CTpoeHHE 3yKapUOTHIECKON KIETKH.
OCHOBHBIE OTJIMYHSI PACTUTENLHOMN, JKUBOTHOM U IPUOHON KJIETKH.

IToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIHMKC, MX (PyHKLHUU.
[Tnasmatuyeckass memOpana, €€ cBodcTBa W (QyHKuMU. LluTorurasmMa u €€ OpraHoOWAbL
OnnomemOpanHble opranonnbl kietku: DIIC, anmapar [Nonbmsky, muzocomel. [1onyaBToOHOMHBIE
OpraHoufbl KJIETKH: MUTOXOHApuH, mNiactuiel. IlpoucxokneHue MUTOXOHAPUN M IIJIACTUI.
Buner mnactun. HememOpaHHbIe OpraHOUBI KJIETKU: pUOOCOMBI, KJIETOUHBINH LIEHTP, LEHTPHUOJIH,
PECHUUKH, KTYTUKU. PyHKIINN OPraHOMAOB KJIETKH. BxiroueHus.

Anpo — perynaTopHslii neHTp kieTku. CTpoeHue saapa: simepHas 000JI04Ka, Kapuoriazma,
XPOMAaTHH, AAPBILIKO. XPOMOCOMBI.

TpaHcnopT BelecTB B KJIETKE.

JAemMoOHCTpanuu:

IToptpeter: A. Jlesenryk, P. I'yk, T. IlIBann, M. Illnelinen, P. Bupxos, JIxx. YorcoH, @.
Kpuxk, M. Yunkunc, P. @panxnun, K. M. bap.

Huarpammsbl:  «Pacnpenenenue XUMHUYECKHX 3JIEMEHTOB B HEXKUBOW INPUPOIEY,
«PacnpeneneHne XUuMHYECKHUX 3JIEMEHTOB B )KUBOU MPUPOIEY.

Tabmuuer u cxemsl: «Ilepropnyeckast Tabnuua XUMHYECKHX 3JIeMEHTOB», «CTpoeHune
MOJIEKYJIbl BOABDY, «buocunTes Oenkay, « CtpoeHne MomekyJsl Oenkay, « CtpoeHue GpepMeHTay,
«Hyxneunosbie kucnotel. JJHK», «Ctpoenne monekynel AT®», «CTpoeHne 3yKapruOTHYECKON
kjneTkn», «CTpoeHue XUBOTHOHN KieTkw», «CTpoeHHe pacTUTeNbHOH KieTkw», «CTpoeHue
MPOKAPUOTHYECKON KJIeTKI», K CTpOoeHHE siipa KIETK», « Y TIeBoAb, «JIumuasn.

ObGopynoBanue: CBETOBOH MHKPOCKON, OOOPYyAOBaHHE MJisi MPOBEACHUS HaONOACHHH,
U3MEPEHUH, SKCIIEPHUMEHTOB, MUKPOIpPENapaThl PAaCTUTENbHBIX, JKUBOTHBIX U OaKTEpHUAbHBIX
KJIETOK.

JlabopaTopHblie 1 npakTHYecKHe PadoTHhI:

Jlaboparopnast padora Ne 1. «M3ydeHne KaTaauTHYECKOH aKTUBHOCTH (PEepMEHTOB (HA
NpUMEpPEe aMHJIa3bl WIIH KaTaJla3bl)y.

JlaboparopHasi pabora Ne 2. «M3y4yeHuwe CTPOEHHs KJIETOK PACTEHUM, KHUBOTHBIX U
OakTepHil Mo MEKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMHUCAHUE) .

Tema 4. /KusHeaesITeJIbHOCTb KJIETKH.

Ob6men BemectB, wi MeTabomusM. AccumMwauus (MiacTudeckuii oOMeH) U
IUCCUMIIISLIUS (SHEPreTHYeCKHii 0OMeH) — IB€ CTOPOHBI €IMHOTO TpoLecca Meradomnsma. Ponb
3aKOHOB COXPAHEHUS BEIECTB U SHEPTUHU B MOHIMAHNH METa00IN3Ma.

Tunbr oOMeHa BernecTB: aBTOTPOQHBIA U reTeporpodHbiid. Porms depmeHTOoB B 0OMeHe
BELIECTB U MPEBPALIEHUH SHEPTUHU B KIIETKE.

@®orocunte3. CeeroBas u TeMHOBas (a3el ¢orocuHTe3a. Peaknuum ¢GoTtocuHTEsa.
OddextuBHOCTH PoTOCHHTE3a. 3HAUEHME (POTOCUHTE3A IS KU3HU Ha 3emMie. Bnusaue ycnoBuit
cpensl Ha (OTOCHHTE3 U CITOCOOBI MOBBILIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHHH.

XeMocuHTe3. XEMOCHHTE3UPYIOIIe OakTepuu. 3HAUYEHWE XEMOCHHTe3a Ui JKU3HU Ha
3emie.

Oueprernuecknii  oOMeH B KkJeTke. PaciuerieHne  BEINECTB, BBbIACICHHE U
aKKyMyJIMIPOBAHHE SHEPTUH B KJIETKE. DTarbl SHepreTuueckoro oomeHa. I mukomms. bpoxenne u
ero Buabl. KucioponHoe OKWCJIEHME, WM  KJIeTO4Hoe JpixaHue. OKHUCIUTeNbHOe
dochopumuposanue. IPpekTHBHOCTH IHEPTETHUESCKOTO OOMEHA.

Peakunn wmarpuuHoro cuHresa. l'eHermueckass wuHpopmarus u JHK. Peammuszauwms
reHeTHYeCcKol MHpopMauuu B KieTke. ' eHeTndeckwii Kog U ero cBoiicrsa. TpaHCKpUIIus —
matpuunblii cuaTe3 PHK. Tpancnsauus — 6uocunTe3 Oenka. Dtanbl Tpancmsiunu. Koguposanue
aMHHOKHUCIIOT. Ponb pubocom B OmocuHTe3e Oenka.

Heknerounbie ¢opmel xu3aMm — Bupychl. HMcropusi otkpeitust Bupycos (. .
Hpanosckmit). OCOOEHHOCTH CTPOSHHS M JKU3HEHHOTO [UKJa BUpPycoB. bakTepnodaru. bonesnu



pacTeHH, JKHBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIE BUpycaMU. Bupyc nMMyHOne(UIINTa YeIoBeKa

(BY) - Bo3Oymutens CIIMJla. OOpartHas TpaHCKpUNLMS, peBepTasa U HWHTErpasa.
[Ipodunakrruka pacpoCTpaHEHUsT BUPYCHBIX 3a00JIEBaHUT.
JeMoOHCTpanuu:

IToptpeter: H. K. Konbuos, [I. M. UBanosckuii, K. A. Tumupszes.

Tabmupt  u cxembl:  «Tunmbl  muTadwsy, «Metabomm3m»,  « MUTOXOHIPHS,
«OHepreTudecknii ooMen», «Xjopomnacty, «Dortocunres», «Ctpoerne [IHK», «CtpoeHue u
¢yHkunonupoanue reHa», «Cunres Oemka», «l'eHermueckuit kom», «Bupycem,
«baktepuodarm», «Ctpoenne wu km3HeHHbd 1wk Bupyca CIIMJla, OaxTtepuodarar,
«Pennmukanmst JTHK».

Obopynosanue: mopenu-anmuukanu «Yasoenue JJHK u Tpanckpunums», «buocuHTe3
6enka», «CTpoeHue KJIeTkn», Moaenb cTpykrypel JJHK.

Tema S. PasMHOKeHHE H MHHAMBHAYAJBHOE PA3BHTHE OPraHU3MOB.

KnerouHblii 1MKJ, WU JKU3HEHHbIH LUK kjaeTku. MuTepdasa m mutos. Ilpoueccsr,
nporekaromue B uHTephaze. Permmkanms — peakumss matpudHoro cunresa JHK. Crtpoenme
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuoTui. JMIIOWAHBIA U TarUIOMIHBIH XPOMOCOMHbBIE
Habopel. XpoMaruasl. LluTomornueckne OCHOBBI Pa3MHOXKEHHS M MHIUBUIYAJIbHOTO PA3BHTHUS
OpPraHU3MOB.

Henenne knerku — muro3. Cragum mutosa. Ilpoueccel, mpoucxofsiine Ha pasHBIX
CTAOUSIX MUTO34. BUOJIOrHuecKuil CMBICIT MUTO34.

[Iporpammupyemast ruOEIb KJIETKH — aroNTO3.

@opMbl  pa3MHOXKEHHsI OpraHM3MOB. Oecrmosoe u monooe. Buner  Oecmonoro
Pa3MHOXKEHUS: AEJCHHE HA/ABOE, MOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX, CIOpooOpa3oBaHue,
BEre€TATUBHOE pa3MHO>keHHe. MCKyCCTBEHHOE KJIOHHUPOBAHUE OPTraHW3MOB, €ro 3HAa4eHue JJIs
CEJIeKLIUH.

[TonoBoe pa3MHOKEHHE, €ro OTJINYHUS OT OECIONIOrO.

Meiioz. Craguu metiosa. Ilpomeccer, mpoucxopsine Ha cragusix meinosa. [loBenmeHue
XpoMocoM B Mero3e. Kpoccunrosep. bruonorndeckuii CMpICT U 3HAYEHUE MEH03a.

I'amerorenes — nmponecc 00Opa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. [10JIOBBIE JKe€Ne3bI:
CeMeHHUKU U suyHukH. OOpa3oBaHuEe M Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTO30uM,
SHLIEKTIeTKa) — crnepMaToreHe3 u osoreHe3. (OcoOEHHOCTH CTPOEHHs! SHLEKIETOK M|
cnepmaTo3onsioB. Omnonorsopenue. [lapreHorenes.

WUnnuBunyaneHOe paseutue (OHTOreHe3). DMOpHOHANbHOE pa3BUTHE (SMOpHOTreHe3).
Ortanel 3MOPHOHANBHOTO Pa3BUTHSI Yy TO3BOHOYHBIX JKUBOTHBIX. APOOJIEHHE, TracTPyJIsILus,
opranorenes. [loctamMOpronHanpHOE pasBuTHE. THIBI TOCTIMOPHUOHATIBHOIO PA3BUTHS: MPSIMOE,
HerpsiMoe (JIMYMHOYHOE). BiusiHue cpembl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIOCOOHBIE
BBI3bIBATH BPOXKIEHHBIE YPOACTBA.

Poct u passutne pactenuil. OHTOreHe3 LBETKOBOIO PACTEHUs: CTPOEHUE CEMEHH, CTaaAuU
pa3BUTHSL.

JemMoHCTpanuu:

Tabmmuer u cxembl: «POpPMbI Pa3SMHOKEHHUSI OPraHU3MOBY, «J[BOWHOE OMIIONOTBOPEHHE Y
LBETKOBBIX PAaCTeHUI», «BereraTuBHOE pa3sMHOXEHUE pPACTeHUI», «JleleHne KJIeTku
OakTepuity, «CTpoeHHEe MONOBBIX KIETOK», «CTpoeHHe XPOMOCOMBDY, «KJIeTOUYHBIA MUK,
«Pemmukauus JJHK», «Murtosy, «Meiio3y, «lIpaMoe u Henpsimoe pasButhe», «l'ameTorenes y
MJIEKOTIUTAIOLIUX U Yes0BeKa», « OCHOBHBIE CTaIUN OHTOTEHE3aY .

ObGopynoBanne: MHUKPOCKON, MHKporpenapatbl «CrepMaTo30uabl MIIEKOMUTAIOLIETOY,
«Aiueknerka MiekonuTarolmero», «KapuokumHes B KJI€TKax KOpeEIIKa JyKa», MarHUTHas
MoJeb-aninkanus «lenenue knetkuwy, monens JJHK, Monens MetadasHOM XpOMOCOMBI.

JlabopaTopHble H npakTH4YecKHe PadoTHhI:

JlaboparopHasi pabora Ne 3. «HabmoneHue MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa Ha
FOTOBBIX MHUKpPOIIpenaparax».



Jlaboparopuasi pabora Ne 4. «M3yueHue CTPOEHHsI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

Tema 6. HacneacTBeHHOCTb H H3MEHYHBOCTb OPraHH3MOB.

Ilpenmer u 3anmaum reHetuxku. Mcropus pas3Butuss reHeTUku. Ponp muTONOrMHU U
SMOPHOJIOTHH B CTAHOBJICHHH FeHETUKU. Bkian poccHiickix u 3apyOeKHBIX yUEHBIX B Pa3BUTHE
TeHEeTHKH. MeTonbl TeHeTHKH (TUOPHIONOTHYECKUH, IUTOr€HETHYECKUH, MOJEKYISIPHO-
reHeTryeckuil). OCHOBHbIE F'€HETUYECKHE MOHATHA. | eHeTHIecKasi CHMBOJIMKA, UCTIONb3yeMast B
CXEMax CKpPEIIMBaHUM.

3aKOHOMEPHOCTH  HAaclelloBaHUs  MNPU3HAKOB, ycTaHoBiIeHHble I.  Mennenem.
MonorubpunHoe ckpeuuBaHie. 3aKOH ennHOoo0pasusi THOPUIOB MepBOro mokoseHus. [Ipasuio
JOMMHHMPOBAaHUA. 3aKOH paclieIuieHus mnpusHakoB. I'mnoreza umcroTel ramer. IlonHoe u
HEMOJIHOE JOMUHUPOBAHHUE.

JurnbpunHoe  CKpemmBaHHWe. 3aKOH  HE3aBUCHMOIO  HACJIEIOBAHUS  MPH3HAKOB.
LuToreneTn4yeckue OCHOBBI AMTHOPUIHOTO CKPEIUBAHHS. AHAIM3HPYIOLIEe CKpEIIUBAHUE.
Hcnonp3oBaHne aHATM3UPYIOIIErO CKPEIIMBAHNS IJIs1 ONPEAESICHHs TeHOTHIIA OCOOH.

CueruteHHoe HacnenoBaHue mpu3HakoB. Pabora T. Moprana mo CLEIUIEHHOMY
HACJIeIOBAHUIO TeHOB. HapylleHne cuerieHns reHOB B Pe3yJibTaTe KPOCCHHIOBEPA.

XpOMOCOMHas1 TEOPHs HACIEACTBEHHOCTH. | eHeTHIeCKre KapThl.

I'enetuxa nona. XpoMOCOMHOE ONpezesieHue Moya. AyTOCOMBI U MOJOBbIE XPOMOCOMBI.
I'omorameTHble U rereporaMeTHele opraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MIOJIOM.

HsmenunBocTb. Buabl H3MEHUNBOCTU: HEHACIIEACTBEHHAs U HacieAcTBeHHas. Posb cpenbl
B HEHACJICACTBEHHOW HW3MEHUMBOCTH. XapaKTePUCTUKA MOAM(PHUKALMOHHON W3MEHYMBOCTH.
Bapuanuonsslii psn U BapualuoHHas kpusas. Hopma peaxuuu npusnaka. KonnuectseHHblE U
Ka4eCTBEHHBIE ITPU3HAKU M X HOpMa peakiuu. CBoicTBa MOAH(DUKAITMOHHON N3MEHYUBOCTH.

HacnencrBeHHas, Wi r€éHOTUITUYECKAs, N3MEHUYMBOCTh. KOMOMHATHBHAS W3MEHYHUBOCTb.
Meiio3 W mTONOBOM TMpOLECC — OCHOBA KOMOHMHATUBHOW HW3MEHYMBOCTH. MyTalOHHAs
u3MeHunBOCTh. Kraccudukaruss MyTaumii: TeHHblE, XPOMOCOMHBbIC, T'€HOMHbIe. YacToTra u
NPUYHHBI MyTauuid. MyTareHHble (akTOpbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIENCTBEHHOMN
n3MeHunsocty H. M. Basusosa.

BresinepHast HacneACTBEHHOCTb U UI3MEHUHUBOCTD.

I'enetuxa uenoseka. Kapuorun uyenoBexka. OCHOBHbIE METOABI T'€HETUKH 4YeJIOBEKa:
TeHeaJOTUYeCKH, OJNU3HELOBBIA, [UTOICHETUYECKUH, OWOXUMHYECKHA, MOJIEKYJISPHO-
reHerndeckuii. CoBpeMEHHOE OmpefeNeHue TeHOTUIA. TOJHOT€HOMHOE CEKBEHHpPOBAHUE,
TeHOTUNHUpOBaHue, B ToM uucie ¢ nomombto [IIIP-anamuza. HacnencteenHsle 3aboieBaHUs
YeJloBeKa: TeHHble OoNe3HH, OONE3HH C HACIEACTBEHHOW MpPeIpacroiOKEHHOCTHIO,
XpoMocoMHble Oone3Hn. Comarudeckue W TreHepaTuBHble MyTauud. CTBOJIOBBIE KIIETKHU.
[IpuHIUIIEL 3MOPOBOTO 00pa3a JKU3HHU, TUATHOCTUKH, MPOQPIIAKTUKN U JICYEHUS] T€HETHUECKUX
Ooneznell. MenUKO-reHETUYeCKOe KOHCYJIBTHPOBAaHUE. 3HAYCHHWE MEAULIMHCKOW TE€HETHKH B
NPEAOTBPALICHUN 1 JICUEHUH FeHETHUYECKHUX 3a00JI€BaHUN YEJIOBEKa.

JemMoHCTpanuu:

Ioptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecorckuii, H. 1. BaBunos.

Tabmuuer u cxembl: «K MOHOrHOPUIHOE CKPELIMBAHUE U €r0 LIUTOT€HETHYECKasi OCHOBAY,
«3aKOH paculelieHuss M €ero LUTOreHeTH4YecKas OCHOBa», «3aKOH YHUCTOTbI ramer»,
«urubpunnoe ckpemuBanue», «LluTomornueckue OCHOBBI JUTHOPHIHOTO CKPEIIMBAHUS,
«Meiio3y, «BzaumMoaeicTBue ajieNnbHbIX T'€HOBY, «I eHeTnueckue KapThl PaCTEHM, >KUBOTHBIX
U 4esoBeka», «l'eHeTuka moja», «3aKOHOMEPHOCTH HACJIENOBaHUs, CLEIUIEHHOIO C IOJIOMY,
«Kapuotumel dYenmoBeka H JKUBOTHBIX», «Buabl wm3meHunBocTm», «MoauduxkannonHas
u3MeHUnBOCThY, «HacnenoBanue pesyc-gakropa», «l'eHeTHKa rpynm KpoBm», « MyTalnOHHas
HU3MEHYUBOCTDY.



ObGopynoBanne: Mopenu-amuMkauuu «MoHoruOpugHOe CcKpemuBaHuey, «HemnomHoe
IOMUHHUpOBaHUe», «JurmOpumHoe ckpemuBanuey, «llepekpéct XpoMOcoOM», MHKPOCKOI HU
MuKponpenapar «Jlpo3opuna» (Hopma, MyTauun GOpPMBI KPBUIBEB M OKPAaCKH Teia), repOapuit
«I"opox noceBHOI».

JlabopaTopHbie 1 npakTHYeCKHe PadoOTHhI:

Jlaboparophnas pabora Ne 5. «M3y4yeHue pe3ynbTaTOB MOHOTHOPUIHOTO U TUTHOPUIHOTO
CKPELINBaHUA Y APO30(HITEI HA TOTOBBIX MUKPOIPENapaTaxy.

JlaboparopHasi padora Ne 6. «3yyenrne Moau(PUKAITIOHHON M3MEHUYNBOCTH, TOCTPOCHUE
BAPHALIMOHHOTO Psila U BApUALIUOHHON KPUBOIY.

Jlaboparopnast pabora Ne 7. «AHanm3 MyTaumid y Opo30QHIIBI HAa TOTOBBIX
MHUKpOIIpenapaTax».

IIpaxrrueckas padora Ne 2. «CocTaBneHue U aHATN3 POIOCIOBHBIX YEJIOBEKAY .

Tema 7. Cenexkuusi opraHu3mMoB. OCHOBbI OHOTEXHOJIOTHH,

Cenexuus Kak Hayka U mpoliecc. 3apokaAeHHe celeKIuK U fomectukanus. Yuenue H. 1.
BaBunoBa O LEHTpaX NPOMCXOXKIEHUS W MHOrooOpasusi KyJbTypHBIX pacTeHHid. L{eHTphI
MIPOUCXOXKIEHUS JOMALTHUX )XKUBOTHBIX. COPT, MOpOAa, LITAMM.

CoBpeMeHHBIE METOIBI CeNeKUNH. MacCOBBI U WHIWBUAYAIbHBIA OTOOPBI B CENEKLIUU
pacTeHHnil 1 KUBOTHBIX. OLIEHKa SKCTepbepa. bIM3KOpONCTBEHHOE CKPEIUBAHIE — MHOPUIMHT.
Uucras guHus. CkpemmBaHWe YWUCTBIX JIMHWNA. [erepo3uc, wiu rUOpHOHAs CuUJa.
HeponcreenHoe ckpemmBanne — aytOpuamnr. OtnanéHHas rubpupusanuss W e€ yCIexu.
HckyccTBEHHBIM MyTareHe3 M MNOJy4YeHUE MNOJUILUIOUIOB. JIOCTHIKEHUS CENEKUHH PaCTCHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexnosnoruss kak orpacib NpOWU3BOACTBA. I'€HHas MHXKeHepus. ITalbl CO3AAHUS
pexomOnnanTHON JIHK wu TpaHcrenHeix opranmsmos. Knerounas umxkeHepusi. Kierounsie
KyJbTypbl. MUKPOKJIOHAJIbHOE pa3MHOKeHHe pacTeHuil. KioHupoBaHue BHICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPTaHM3MOB. JKOJOTHYECKHE H JTHUecKue mnpodmemer. MO -
TeHETHYECKH MOIU(UIIUPOBAHHBIE OPTaHU3MBL.

JlemoHCTpauuu:

IToptpersr: H. Y. Basunos, . B. Muuypun, I'. 1. Kapneuenko, M. ®@. HBaHoB.

Tabmuuer u cxembl: kapta «LIEHTPBI MPOUCXOXKAEHUS W MHOrooOpasusi KyJbTYpPHBIX
pacteHuit», «Ilopoabl qOMalIHUX >KUBOTHBIX», «COpTa KyJbTYpHBIX pacTeHuil», «OtnanéHHas
ruOpunmzanus», «Paborel akamemuka M. @. HeanoBa», «llomumionaus», «OObeKTHI
ouorexHonornny, «KierouHbele KynbTypbl U KJIOHHpOBaHHE», «KOHCTpyHpoBaHHEe U TEepeHOC
T'€HOB, XPOMOCOMY.

ObGopynoBanue: MyJISKH IUIOIOB U KOPHEIUIOAOB OUKUX (POPM M KYJBTYPHBIX COPTOB
pacrennii, repdapuii « CenbCKOX035IIICTBEHHBIE PACTEHUSD .

JlabopaTopHble  npakTHYecKHe PadoThI:

Oxckypeuss « OCHOBHBIE METOABI M OCTHIKEHMSI CEJIEKIIMM PACTeHWH W KMBOTHBIX (HA
CEJIEKIIMOHHYIO0 CTAHLMIO, IJIEMEHHYIO (PepMy, COPTOHCIIBITATENbHBIA y4aCTOK, B TEIUIMYHOE
XO3SIICTBO, JJA0OPATOPHUIO arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOIMOHHAS OHOJIOTHSI.

[IpennochTki BO3HUKHOBEHHUS 3BOJIIOLMOHHONW TEOPUH. DBOJIOLMOHHAS TEOpUs U €&
MecTo B Onosoruu. BimsiHue 5BONMOLIMOHHON TEOPHH Ha pa3BUTHE OMOJIOTHU U IPYTHUX HAYK.

CeuperenbcTBa 3BOMIOUMH. |lall€eOHTONOrHMUECKUE: TOCIENOBATEIBHOCTh IOSIBICHUS
BUJIOB B MMaJICOHTOJIOIMYECKOH JIETONUCH, TiepexonHbie ¢popMel. buoreorpaduueckne: cXxoacTso
u pazianuue $ayH u QJop MaTEPUKOB U OCTPOBOB.



OMOpPUOIOTHYECKHE. CXOICTBA M PA3NUUUs 3MOPHOHOB Pa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJIOTUYHbIE, PYIUMEHTapHblE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUECKHE. CXOACTBO MEXAaHU3MOB HACJECICTBEHHOCTH U
OCHOBHBIX META0OJIMUYECKUX MyTeH y BCEX OPraHU3MOB.

OsomonuonHass Tteopust Y. Jlapsuna. Ilpenmochbuiku BO3ZHUKHOBEHHUS JAapBUHU3MA.
JBIOKyIue CHJIBI 3BOJMIOLMH BUAOB 1o JlapBuHy (M30BITOUYHOE pa3sMHOXKEHHE NPU
OTPaHUYEHHOCTH pPECYpCOB, HEONpeAeNéHHas H3MEHYHMBOCTb, Oopp0a 3a CyLIECTBOBAaHHUE,
€CTeCTBEHHBIH 0TOOP).

Cunretnueckas Teopust sBosroLuH (CT3) 1 €€ OCHOBHBIE TIOJOKESHUSI.

Mukpossosmonus. I[Tomynanus kak eAMHUNA BUAA U SBOJKOLHH.

Jprokymue criibl ((akTOphl) 3BOJIOLUN BHIOB B NMPHPOAE. MyTaIllMOHHBIA Mpouecc u
KOMOWHATHBHAS WM3MEHYMBOCTb. llomyssiMOHHBIE BONHBI U Apeli¢ reHos. M3omsimms u
MUTpALUS.

EcrecTBennslii otbop — Hampasmstoumii ¢akrop 3omonuH. POpMBI €CTECTBEHHOTO
otbopa.

[IprcnocobneHHOCTh OPTaHU3MOB KaK pe3yJjbTaT 3BoNoLnH. IIpumMeps! nmpucnocobneHni
y opranu3mMoB. ApoMop( O3Bl U HINOATANITALIIH.

Bun u BupmooOpaszoBanme. Kpurtepuum Buma. OcHoBHBIE (OpMBbI BHIO0Opa3OBaHUS:
reorpaduieckoe, IKOJOTHIECKOe.

Makpossosrorusi. PopMbl 3BONOLMHK: (PHIIETUYECKAst, TUBEPreHTHAs, KOHBEPTECHTHAs,
napautensHast. HeoOpatumocTs 3Bomonum.

IIpoucxoxxkaenne  OT  HECMEHUAIM3UPOBAHHBIX  TPEIKOB. IIporpeccupyroiuas
crienuaJnu3anis. AI[aHTI/IBHaﬂ paauanus.
JAeMoOHCTpanuu:

IToptperer: K. Jlunneii, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, 3.
Iekxens, ®@. Mromnep, A. H. Ceepuos.

Tabmuuet u cxembl: «PasBuTHe OpraHMYecKoro wmupa Ha 3emie», «3apOoAbIu
MO3BOHOYHBIX  JKUBOTHBIX», «Apxeontepukcy, «Popmbl OoppOBI 3a CyIIECTBOBAHHUEY,
«EcrecTBennbiii  otO0op», «MHOroo0Opasue CopToB pacTeHuit», «MHorooOpasue Topoa
JKUBOTHBIX», «ITonynauun», «MyTauuoHHas HU3MEHYUBOCTbHY, «ApoMopd 036Dy,
«Anunoamanrammy, «OOmast gereHepamus», «JIBrmkyime cuibl 3Boironuny, «Kapra-cxema
mapmipyTta nytemectsuss Y. [lapsuna», «bopbba 3a cymecrBoBanue», «IIpucnocobneHHOCT
opraHu3MoB», «l eorpaduyeckoe BUIOOOpa30BaHEY, « IKOIOTHIECKOE BUAO0OPa30BAHUEY .

ObGopynoBaHue: KOJJIEKIUSI HACEKOMBIX C PA3JIMYHBIMHA TUIIAMH OKPAaCKH, HAOOp IUIONOB U
ceMsiH, KoJuteKuus «IIpuMeprl 3aIIUTHBIX PUCTIOCOONIEHUH Y JKUBOTHBIXY», Moaenb « OCHOBHBIE
HAIPaBJICHUS 3BOIIOLNNY, 00bEMHAs MoaeNb « CTPOSHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIXY .

buoreorpaduyeckast kapra wmmpa, KoJuleKius «®POpMBl COXPAaHHOCTH HMCKOMAeMbIX
JKUBOTHBIX U pacTeHWil», Mozaenp anmiuukauus «Ilepexpéct xpomMocom», BlakHble Mpenaparbl
«Pa3Butne Hacekomoro», «PasBuTme nATYIIKM», MHKpompenapar «Jlposodmmay (HOpMa,
MyTalu# (OPMBI KPBUIBEB U OKPACKH TEJIA).

JlabopaTopHblie 1 npakTH4YecKHe PadoThI:

Jlaboparophas padota Ne 1. «CpaBHeHUE BUIOB 1O MOP(HOIOTHIECKOMY KPHTEPHIOY.

Jlaboparopnass pabora Ne 2. «Omnucanme mNPUCTIOCOONEHHOCTH OpraHu3Ma Hu €€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUEe U Pa3BUTHE KH3HHU Ha 3emJie.



JloHayuHbIe TPEACTaBIE€HUs O 3apOXAeHUHU >Ku3HU. HayuHble rUmores3bl BOZHUKHOBEHUS
KU3HU Ha 3emuie. a0MOTeHe3 W MaHCHepMUsl. XUMHYECKas HBONIOLUS. AOHOreHHBIH CHHTE3
OpraHMYEeCKHUX  BEIIECTB U3 HEOPraHWYeCcKUX. OKCIEPUMEHTaJbHOE  MOIATBEp)KIEHUE
xuMHu4eckor sBomounu. HaganpHelie sTansl Ononorndeckoit ssomonun. [ unoresa PHK-mupa.
dopmupoBaHre MEMOPaHHBIX CTPYKTYP M BO3HUKHOBEHHUE MPOTOKJIETKH. [lepBble KIETKH U HX
spomonus. @opMuUpoBaHNE OCHOBHBIX IPYII JKUBBIX OPTraHU3MOB.

Pazeutne xu3um Ha 3emye mno spam u nepuomam. Karapxed. Apxeiickas u
npoTtepo3oiickass 3pbl. [lameos3oiickasi spa U €€ TepHOAbL KEeMOPUICKHA, OPAOBHKCKUH,
CUJIy pPUHCKHI, TE€BOHCKUH, KAMEHHOYTOJIbHBIN, TEPMCKHI.

Meso30iickast 3pa U €€ NepuObl. TPUACOBBIN, FOPCKUI, MEJTOBOM.

Kaiino3oiickas 3pa v €€ nepuoabl: NajJeOoreHOBbIN, HEOT€HOBbIN, AaHTPOIIOTE€HOBBIH.

XapakTepucTuka KJIMMaTa M reoJlorndeckux MpoueccoB. OCHOBHBIE 3Talbl 3BOJIOLUU
PACTUTENPHOIO M JKHBOTHOrO Mupa. ApomMopdo3bl y pacTeHHil W >KUBOTHBIX. llosiBneHwme,
pacuBeT U BHIMHUpPAHUE TPYIII KUBBIX OPraHU3MOB.

CucremMa OpraHM4YeCKOro MuUpa Kak OTpakeHue 3BoJroLnd. OCHOBHbIE CUCTEMAaTHYECKUE
IPyMIbl OPraHU3MOB.

OBomronuss  4enoBeka. AHTpomoJjoruss Kkak Hayka. Pa3BuTue npeicTaBieHUN O
IIPOUCXOXKIEHNH YesoBeka. MeToabl u3yueHus aHTpornoreHesa. CxoncTBa U pa3auyius yeJoBeka
U S)KUBOTHBIX. CHCTeMaTHYeCKOE MOJIOKEHNE YeJIOBEKa.

JBwkyime cuibl  ((hakTOphl) aHTpOIOreHe3a. HacnencTBeHHass W3MEHYMBOCTh U
ectecTBeHHbII 0TOOp. OOImecTBeHHbIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYAHHA TPYa, MBILIJICHHE,
peub.

OcHOBHbBIE CTaOUU U BETBU 3BOJIIOLIUU YEJOBEKAa: aBCTPAJIONMUTEKH, YenoBek yMesbli,
Yenosek npsaMmoxonawmuii, Yenosexk HeaHaepranbckuii, Yenosek pasymebeiid. Haxonkm
HCKOIIAeMbIX OCTATKOB, BPEMs CyIIECTBOBAHUS, O0NACTh PacpOCTpaHEHHs, 0ObEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPY AU

Uenoseueckne pacbl. OCHOBHBIE OONBIINE pachl: €BpONEOHaHas (€Bpasuiickas), HErpo-
aBcTpasiongHas  (9KBaTOpuajbHAsl), MOHIOJOMAHAs  (a3uMaTcKo-aMepuKkaHckas).  YepTsl
NPUCMIOCOOJIEHHOCTH TIPECTABUTENEH UEeNOBEUYECKUX pac K YCJIOBUSM CYLIECTBOBAHMSL.
Enuncrso yenoseueckux pac. Kputuka pacuszma.

JemMoOHCTpanuu:

IToptpeter: @. Penu, JI. Ilactep, A. . Onapun, C. Musnnep, I'. FOpu, Y. lapsun.

Tabmmuer u cxembl: «Bo3ankHOBeHNe CONHEYHOH cucTeMbl», «Pa3BuTHe OpraHUYecKOro
mupa», «PacturenbHas kietka», <«OKuBoTHas knerka», «lIpokapuoTuyeckas KieTKay,
«CoBpeMeHHasl cucTemMa OpraHu4deckoro mupa», «CpaBHEHHE aHATOMUYECKHX YepPT CTPOEHUS
YeJOBeKa M 4esIOBeKOOOpa3HbIX 00e3bsiH», « OCHOBHbBIE MECTa MAJEOHTOJOTMYECKHUX HAXOMOK
MIPENKOB COBPEMEHHOIO 4esoBeka», «/lpesHenmue monw», «/pesnue moam», «llepsble
COBpEMEHHbIE JTIoAN», «HenoBeueckre pacb.

Obopynosanne: wmysiku  «[IpoucxoskaeHne denoeka» (OIOCTBI  aBCTPAJIONMUTEKA,
IUTEKAHTPONA, HEAHAEPTANbla, KPOMAHBOHIIA), CIETIKH WJIN M300paKeHUS] KaMEHHBIX OpyIui
NMEepBOOBITHOTO YeNoBeKa (KaMHU-4OMMepbl, pyOuia, ckpediia), TeOXpOHOJOru4eckasi Tabnia,
KosuekUus « PopMbl COXpaHHOCTU UCKOMAEMbIX JKUBOTHBIX U PACTEHUI.

JlabopaTopHblie 1 npakTH4YecKHe PadoThI:

IIpakTuyeckas padora Ne 1. «M3yueHne UCKOMAEMBbIX OCTATKOB PACTEHUH U *KUBOTHBIX B
KOJUTIEKLIUSAXY .



DKCKypcust « IBONIONMS OPraHMYECKOro MHupa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIH WIH
KpaeBeaueCKUil My3eii).

Tema 3. Opranu3mbl U OKpPY:KAK0IIAS cpeAAa.

DKoJjoruss Kak Hayka. 3ajadd M pasfensl  AKOJOTHH. MeTOIbl  3KOJIOTHYECKHX
UCCIIEIOBAHUN. DKOJIOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKa.

Cpenpr  oOutaHusi  OpraHW3MOB.  BOJHAs,  HA3€MHO-BO3MYINHAS,  IOYBEHHAS,
BHYTPHOPTaHU3MEHHASI.

Oxonorndeckune (axkropel. Knaccudukanms skomorndeckux (HakTopos: aOHOTHYECKHUE,
OMOoTHUYECKHE U aHTPOIOreHHbIe. J{eCTBHE HKOJIOrNIeCKUX (DAKTOPOB Ha OPTaHU3MBI.

AbuoTtnueckue  (akTOpBl:  CBET, TEMIEpaTypa, BIAKHOCTb. PoTomepuonusm.
[IpucnocobneHnst OpraHu3MOoB K IEHCTBHIO aOMOTHUECKUX (haKTOpOB. bruomornueckue puTMsl.

buornueckne  Qaktoppl. Buael  OHMOTHUECKHMX  B3aMMOJACHCTBHHA:  KOHKYPEHIHS,
XUIIHUYECTBO, CUMON03 1 ero ¢opmbl. [lapasutusm, kooneparus, MyTyalu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaxJeOHUUECTBO). AMEHCANU3M, HEHTpanu3M. 3HaueHHe OWOTHYECKHX
B3aUMOJICHCTBUH /JIs1 CYIECTBOBAHUS OPTraHM3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOrMYeCKHe XapaKTePUCTHKH momyssiuud. (OCHOBHbIE TMOKa3aTeNH IOMYJISILUH:
YHCICHHOCTb, IUIOTHOCTb, POKAAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpanus. JIuHamuka
YHCICHHOCTH TOMYJISILUH U €€ PeryJIsIIHsL.

JdeMoOHCTpanuu:

Ioptpetsr: A. I'ymbomabat, K. @. Pynbe, O. I'ekkens.

Tabmmuer u cxemsl: kapta «lIpupognsie 30HbI 3eMim», «Cpenpl OOUTaHUS OPTaHU3MOBY,
«®@ortonepuogusm», «llomymauumy, «3aKOHOMEPHOCTH pOCTAa YHUCICHHOCTH TOMYJISILUU
uH}py30puu-Ty penbkmny, «[Inmessie nemm».

JlabopaTopHblie 1 npakTHYecKHe PadoTHhI:

JlaboparopHast padbota Ne 3. «Mopdonornueckne 0COOEHHOCTH PACTEHUN U3 PA3HBIX MECT
oOUTaHUDY.

JlaboparopHast padora Ne 4. «BiusiHUe CBETa Ha POCT U PA3BUTHE YEPEHKOB KOJIEYCay.

IIpaxrrueckast padora Ne 2. «[Toxcyér IUIOTHOCTH NOMYJIALUHI Pa3HBIX BUJOB PACTEHHI .

Tema 4. CoobmiecTBa ¥ IK0J0rHYecKHe CHCTEMBI.

CoobmectBo  opranm3mMoB —  Omoneno3.  CTpykTypsl  OuoLeHO3a:  BHAOBAaf,
NPOCTpaHCTBEHHas1, Tpodrueckas (mumesasi). Bugel-nomuHanTel. CBszu B OMOIIeHO3E.

Okosnorndeckne cuctemsl (dkocuctemsbl). [lonsTme 00 skocucreme m OmoreoreHose.
QOyHKIMOHANBHbIE KOMIIOHEHTbI 3KOCHCTEMBbI: MpPOAYLEHTbI, KOHCYMEHTBI, PEIyLEeHTHL
KpyroBopoT BemecTs u MOTOK 3HEPruu B dKocucteme. Tpodudeckue (MUIIEBBIE) yPOBHU
skocuctembl. [lumesble memu u cetn. OCHOBHBIE IIOKa3aTeNM 3KOCHUCTEMbI. OHoOMacca,
NPOAYKIHS. DKOJOTUYECKHE MHPAMHIbL TPOAYKIMH, YHUCIEHHOCTH, Ouomaccel. CBOHCTBa
SKOCHCTEM: yCTOHUMBOCTb, CaMOperysiuus, pa3sutue. CyKueccHs.

IIpupoaHble 3KOCHCTEMBL. JKOCHCTEMBI 03€p M peKk. JKOCHCTeMa XBOWHOIO WU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOIIOT€HHBIE 3KOCUCTEMBL. ATpO3KOCHUCTEMBI. Y pOO3KOCHCTEeMBL. buosnormueckoe u
XO3SIICTBEHHOE 3HAUEHUE arpPOIKOCHCTEM H YPOOIKOCUCTEM.

buopasznoobpasue kak (aktop ycroiiunBocTH 3kocucteM. CoxpaHeHHe OMOJIOrHYECKOro
pasHooOpasust Ha 3emuie.

Yuenne B. 1. Bepuaackoro o 6uocdepe. I'panuiipl, coctaB u CTpykTypa OHochepsL
’Kusoe BemectBo u ero gyHkuuu. OcoOeHHOCTH OHOchepbl Kak TI00aTbHONW 3KOCHCTEMBL
JluHamuueckoe paBHOBeCHe 1 oOpaTHas CBsi3b B Onocdepe.



KpyroBopoTsl BemecTB W OHOr€OXMMHYECKHE IMKJIbI 3JIEMEHTOB (yTJepoaa, as3oTa).
3oHanbHOCTE Ouocheprl. OCHOBHBIE OMOMBI CYIIH.

UYenosedecTBo B Onochepe 3emin. AHTPONOreHHbIe H3MeHeHus B Onocepe. [ modanbHbIe
SKOJIOTUYECKHE TIPOOITIEMBL.

CocymecTBoBanue mpupoasl U yenoseuectsa. CoxpaHeHne OHMOpa3sHOOOpa3Hus KaK OCHOBA
ycroitunBoctr 6uochepsl. OCHOBAa PaLIMOHAIBHOTO YIIPABICHHUS MPUPOIHBIMHU PECYPCaMH U UX
ucnonb3oBanue. JlocTikeHns OHONIOrUY 1 OXpaHa MPUPOABI.

JdemMoOHCTpaLuu:

IMoptperst: A. Jlx. Tencan, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmmuer u cxembl: «ITumeBbie nenu», «bronenos: cocraB u cTpykTypa», «IIpuponHsie
coobmectBay, «llemn nwuranws», «Dkomormueckas nupamupay, «buocdepa u demosex»,
«2JKocucTeMa UIMPOKOJHUCTBEHHOrO Jieca», «JKOcHCTeMa XBOMHOro useca», «buoueHos
BoloéMa», «ArpoueHo3», «lIpuMepHbple aHTPOINOreHHble BO3JEHCTBUS HA MPUPOAY»,
«BaxkHelnne MCTOYHUKU 3arpsi3HEHUs] BO3[AyXa M TPYHTOBbIX BOI», «IlouBa — BakHeWInas
cocTaBisioast Onocdepsr», « PakTopsl Aerpaganun nousy, «lIlapHukoseiii 3gdexT», « PakTopbI
PamMOaKTUBHOTO 3arpsi3HEHUs Onocdeprr», «O0mas cTpyktypa Ouocheps», «PacrpocTpanenne
xKM3HU B Omocdepe», «O30HOBRIN 3KkpaH Onocheprb», «Kpyrosopor yriepona B Omocdepey,
«KpyroBoport azora B Ipupoze».

Ob6opynoBanue: MOJI€JIb-aNINKaLUs «Tunuunele OHMOLICHO3bI, repOapuii
«PactutenpHble  cooOmectBa», komekuun — «bmonenosy, «Bpemutenn — BaskHeHImmx
CEJIbCKOXO3SICTBEHHBIX ~ KYJIBTYp», TepOdapuu © KOJUIGKUMHM PAacTeHHH ¢ KUBOTHBIX,
MPUHAMJIEKALINE K PA3HBIM 3KOJIOTHYECKUM Ipynnam onaHoro suaa, Kpacnas kaura Poccuiickon
Deneparun, U300paskeHIsI OXPAHAEMBbIX BHIOB PACTEHUH U KHBOTHBIX.



IVTAHUPYEMBIE PE3VJIbTATBEI OCBOEHHMA ITIPOI'PAMMBI 110 BHUOJIOTUM HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O ObPA3OBAHIMA

Cormacho ®I'OC COO, ycraHaBiamBarOTCA TpeOOBAaHUS K pe3yjbTaTaM OCBOCHUS
O0yYarOIMMHUCS TIPOrpaMM CPeaHero oOIiero oOpa3oBaHMs JHYHOCTHBIM, METANPEIMETHBIM U
NPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBbTATHI

B cTpykType JHYHOCTHBIX pe3yJIbTaTOB OCBOEHMs mnpeaMera «buonorus» BelIeIeHBI
CIEYIOIINEe COCTABRIISIONINE. OCO3HAHNE O0YUYArOIUMUCS POCCHICKON IPakKTaHCKOW WASHTUYHOCTH
— FOTOBHOCTH K CaMOPA3BUTHI), CAMOCTOSITEJIbHOCTH U CAMOOIPEAENCHHIO, HATNYNE MOTUBALIUHU K
00yueHHnI0 OMONIOrnH, LeNIEHAPaBIeHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUN JIMYHOCTH HA OCHOBE
KJIFOUYEBBIX [IEHHOCTEH U MCTOPUYECKUX TPAAMLIHUNA Pa3BUTHSI OMOJOTHMYECKOrO 3HAHMS, TOTOBHOCTh
U CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATBCSI B CBOEH  NESTENIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMH YCTaHOBKAaMH, MPHUCYIIUMH CHCTeME OMOJIOTHYeCKOro oOpa3oBaHUs, HaJIH4UHE
SKOJIOTUYECKOTO MPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTD LEJH U CTPOUTD KM3HEHHBIC TUTAHBL

JInyHOCTHBIE pe3ynbTaTel OCBOEHUs IpenMera «buosmorus» nOCTUrarOTCs B €OUHCTBE
y4eOHOH W BOCHIHTATENbHON IESITENbHOCTH B COOTBETCTBHH C TPAAMLHMOHHBIMH POCCHUHCKUMHU
COLIMOKYJIBTYPHBIMHU, HUCTOPUYECKUMHM U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, NPUHSATHIMHU B
oOmIecTBe mMpaBHJIaMH W HOPMaMH TIOBEACHUS M CHOCOOCTBYIOT MPOLIECCAM CaMOIIO3HAHMA,
CaMOBOCIIUTaHUSI U CaMOPA3BUTHUs, PA3BUTUS BHYTPEHHEHW MO3ULUU JUYHOCTH, MATPUOTU3MA,
YBAXKEHHUsI K 3aKOHY M IPaBONOPSAKY, 4YEJIOBEKYy TPyJa M CTaplieMy IOKOJICHHIO, B3aUMHOIO
yBa)KEHUsI, OEPEIKHOrO OTHOIIEHUS K KyJIbTYPHOMY HACJICIUIO U TPAAHLIUSAM MHOTOHAIIMOHAIBHOTO
Hapoaa Poccuiickoi @enepanuu, NpUpoOaEe U OKPYKAKOIIEH cpene.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHs y4eOHOro mpeamera «bUOMOTHs» MOIKHBI OTpakaTh
TOTOBHOCTb U CIIOCOOHOCTb OOYHarOIIUXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
MO3ULKEH JIMYHOCTH, CHCTEMON LIEHHOCTHBIX OPHEHTALMH, IO3UTUBHBIX BHYTPEHHHUX YOSKICHHH,
COOTBETCTBYIOIIUX TPAIULIMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIMPEHHUE KU3HEHHOTO
OMNBITA U ONBITA IEATEIBHOCTH B MPOLIECCE peaTn3alii OCHOBHBIX HAIPABJICHUN BOCIUTATEIbHON
NEeATEJIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpamaaHCKOro BOCIIUTAHUS:

c(OPMHPOBAHHOCTh ~ TPAKAAHCKOH mMO3MIMM  OOydaromerocs Kak aKTUBHOIO |
OTBETCTBEHHOTO HWJIEHA POCCUICKOro 00IIecTBa,

OCO3HAaHHE CBOMX KOHCTUTYLHMOHHBIX TpaB U OOs3aHHOCTEH, YBAKEHHE 3aKOHA W
MIPaBONOPSIIKA,

TOTOBHOCTb K COBMECTHOH TBOPUYECKOHW NEATENBHOCTH TNPH CO3aHUM YYEOHBIX IPOEKTOB,
peweHnH yueOHBIX 1 TO3HABATENbHBIX 33/1a4, BBITIOJHEHUH OHOJIOTHYECKIX SKCIIEPHUMEHTOB;

CHOCOOHOCTB OMpPENENATh COOCTBEHHYIO MO3ULIHIO 110 OTHOLIEHHUIO K SIBJICHHUSIM COBPEMEHHOM
JKM3HU U OOBSICHSITD €€

YMEHHE YUUTHIBATH B CBOMX JIEHCTBUAX HEOOXOAMMOCTb KOHCTPYKTHBHOTO B3aMMOACHCTBUS
JroAeH ¢ pa3sHbIMHU YOEKACHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMU M COLIMAJIbHBIM MOJIOKEHUEM,

TOTOBHOCTb K COTPYOHHYECTBY B IIPOIECCE COBMECTHOTO BBINOJHEHUS Y4YeOHBIX,
MO3HABATENIbHBIX U UCCIEN0BATEIbCKHUX 337144, YBAXKUTEIBHOIO OTHOLICHNS] K MHEHHIO ONIIOHEHTOB
npu 0OCYKIEHUH CITOPHBIX BOMPOCOB OMOIOTHYECKOTO CONEPIKAHMS,

TFOTOBHOCTb K T'YMaHUTaPHOU U BOJIOHTEPCKON EATEIbHOCTH,

2) NATPHOTHYECKOI0 BOCIIUTAHUSI:

c(OPMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON HICHTUYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOE€MY HapOJy, YyBCTBAa OTBETCTBEHHOCTHU nepen PoauHON, ropaocTu 3a CBOM Kpaii, cBoro Ponuny,
CBOH SI3BIK U KYJIBTYPY, IIPOLIIIOE U HACTOsILIEe MHOTOHALIMOHAJILHOrO Hapona Poccuu;



LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACICIHMIO M MaMSTHUKAM IPUPOABI, JOCTIKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CHOCOOHOCTh OLIEHMBATH BKJIAJl POCCHICKHUX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE OHOJOIWH,
NOHMMAHMs 3HA4YeHHWss OWOJOTMM B TIO3HAHMM 33aKOHOB TPHUPONBI, B JKU3HH 4YEJIOBEKAa U
COBPEMEHHOT0 00IIIeCTBa,;

uneliHas yOeKIEHHOCTb, TOTOBHOCTD K CIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a
ero cyansoy;

3) NyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAaHHUE AYXOBHBIX LIECHHOCTEN POCCUICKOrO HApoOaa,

c(pOpPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STHYECKOTO TIOBEICHNS,

CHOCOOHOCTh OLIEHUBATh CUTYALMI0 M MPUHUMATh OCO3HAHHBIE PEIIEHHsI, OPUEHTHPYSCh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH,

OCO3HAHME JIMYHOTO BKJIaJa B MIOCTPOECHUE YCTOHUNBOrO Oy AyLIero;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJAMTENSIM, CO3JAHHIO CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATHUS LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPaAULIUAMU HapoaoB Poccuy,

4) 3¢TeTHYECKOT0 BOCITUTAHHS:

3CTETUYECKOE OTHOLICHHWE K MHUpPY, BKJIIOUAs SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOINECTBEHHBIX OTHOLICHUH,

MOHUMAaHHE YMOLMOHAIILHOTO BO3ACHCTBUS JKUBOHW MPUPOABI U €€ [IEHHOCTH,

TOTOBHOCTb K CaMOBBIPQ)KEHHIO B pa3HBIX BHUAAX HCKYCCTBA, CTPEMJIEHHE MPOSBISITH
Ka4eCTBa TBOPUYECKON JINYHOCTH;

5) ¢pusuyeckoro BocnuTAHUSA, (POPMHUPOBAHHUS KYJIbTYPHI 310POBbsI H IMOLHOHAJIBHOIO
OJaronoJyyusi:

MOHVMAaHUe WU peajr3alys 3[0pOBOr0 M Oe30macHOro obpasa Ku3HH (310pPOBOE MUTAHUE,
COOMOIEHNEe THTHEHUYECKUX TPAaBWJI M HOPM, COAJAaHCHPOBAHHBIA PEXHUM 3aHATHH W OTABIXA,
peryisipHas pusnueckasi akTUBHOCTD), O€PEIKHOTO, OTBETCTBEHHOTO M KOMITETEHTHOTO OTHOLICHHMS
K COOCTBEHHOMY (PH3UUECKOMY H IICUXUIECKOMY 37JOPOBBIO;

MOHMMAaHHE LIEHHOCTH MPaBWJI HHANUBHUIYAJBHOTO U KOJUIEKTUBHOTO OE30MaCHOrO MOBEASHHS
B CHUTyalMsAX, yTPOXKAIOLINX 3JOPOBBIO U )KU3HU JIFOJEH;

OCO3HAHHME NOCIECACTBHA W HENPHUATHS BPEOHBIX MNPUBBIUEK (YHMOTPEONCHUS aKOTOIs,
HApKOTHKOB, KypEHHUsI);

6) TPyAOBOro BOCIIUTAHUSI:

TOTOBHOCTD K TPY[ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPy AOI00He;

TOTOBHOCTb K aKTHBHOH IEATEIBHOCTH TEXHOJOTMYECKOW M COLMAJBHON HAIpaBICHHOCTH,
CHOCOOHOCTh HHUIIUUPOBATD, TUNIAHUPOBATH U CAMOCTOSATENBHO BBINOJIHSTD TAKYIO AESITEIbHOCTD;

UHTEpPEeC K pa3in4yHbIM cdepam NpodecCHOHANBHON NEesTeNbHOCTH, YMEHHE COBEpLIATh
OCO3HaHHBIHN BEIOOP Oyay1nel nmpodeccuu u peaan30BbIBATh COOCTBEHHBIE KI3HEHHBIE TUTAHBL,

TOTOBHOCTb M CIOCOOHOCTh K OOpPa3OBaHHMI0O M CaMOOOPa30BAaHUIO HAa TMPOTSHKEHUU BCEH
KU3HH,

7) 3KOJIOrHYeCKOro BOCTIMTAHUS:

SKOJIOTUYECKH LIeJIecO00pa3HOe OTHOIIGHHE K MPUPOAE KaK MCTOUYHHUKY JKH3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHUS,

MOBBIIIEHUE YPOBHS 3KOJOTHYECKOW KYJBTYphl: NPHOOPETEHHE OIbITa IJIAHUPOBAHUS
MOCTYIIKOB M OIIEHKH WX BO3MOJKHBIX ITOCIIEICTBUI IS OKPY KAIOLIEH Cpebl;

OCO3HAHME TNI00ATBHOTO XapakTepa SKOJOrHYECKUX MPoOJIeM U MyTeH UX PeLIeHNs,

CHOCOOHOCTh MCIIONIb30BaTh MPHOOpPETaEMbIe MTPH U3YYEHUN OUOJIOTHH 3HAHUS U YMEHUSI TIPH
pewmeHnn npodsieM, CBSI3aHHBIX C PALMOHAIBHBIM IMPHPOIONONIBb30BAHIEM (COOIOIEHIE TPaBUII
NOBEJCHHS B IPUPOZE, HANIPABJICHHBIX HA COXPAHEHHE PAaBHOBECHS B SKOCHCTEMAxX, OXPaHy BUJIOB,
sKocucTeMm, buocdepsr);



AKTHUBHOE HENPUATHE AEHCTBUM, MPUHOCILINX BPE OKPY KA NPUPOIHON Cpene, yMEHNe
MPOTHO3UPOBATh HEOJArONPHUSTHBIE SKOJOTHYECKUE TTOCIEACTBUS MPEANPUHUMAEMBbIX NEHCTBHIA U
NpeaOTBPALIATh UX;

HAJIMYME PA3BUTOTO HKOJOTUYECKOrO MBIIIICHUS, SKOJOTMYECKOW KYJBTYpPBhl, OIBITA
OESITEIbHOCTH ~ SKOJOTMYECKOH  HANpAaBICHHOCTH, YMEHHsS  PYKOBOJACTBOBATbCS HMH B
MO3HABATEJIbHOW, KOMMYHHKATHBHOH W COLMAJIbHOW MPAKTUKE, TOTOBHOCTH K VYaCTHIO B
MPAKTUYECKOH NESTENIbHOCTH HKOJIOTMYECKOI HANPaBICHHOCTH,

8) HeHHOCTH HAYYHOI'0 MO3HAHUS:

cpOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOINECTBEHHOI MNpPAaKTUKH, OCHOBAHHOTO HA J[WAJIOre KyJbTYyp, CIOCOOCTBYIOIIErO
OCO3HAHHIO CBOETO MECTa B TIOJHUKYJIBETYPHOM MUDE;

COBEPIIEHCTBOBAHHE SI3BIKOBOH M YUTATENBCKOH KyJBTYpPbl KaK CPEICTBA B3aMMOIEHCTBHS
MEXKIY JIFOIbMHU M TTO3HAHUS MHPA,

NOHMMaHHue CrenupuKn OHONOTMM KaK HayKH, OCO3HaHWA €€ poau B (HOpMHUPOBAHUH
PaLMOHANIBHOTO HAyYHOTO MBIIIIEHUS, CO3MAHHU LIEJOCTHOTO IPENCTAaBIeHUS 00 OKPY KAIOLIEM
MHUpE KaK O €IMHCTBE IPUPO/IBI, YeIOBEKa 1 OOIECTBa, B TIO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH
U peIIeHUH MpodieM COXPaHEHUS! TPUPOIHOTO PABHOBECHS,

yOEXKNEHHOCTP B 3HAYMMOCTH OMOJIOTMM JJisi COBPEMEHHOHN LMBIJIM3ALMU. OOECIeUeHUs
HOBOTO YPOBHS Pa3BUTHS MEIULMHBI, CO3/IaHUE NEPCHEKTHUBHBIX OMOTEXHOJOTUH, CIMOCOOHBIX
pewmarb pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEYECTBA, NMOUCKA IMyTeH BBIXOAA U3 IIOOAIBHBIX
SKOJIOTUYECKHX TpodieM U obecriedyeHus: mepexona K yCTOMYMBOMY Pa3BUTHIO, PALlMOHAIBHOMY
UCTIOJIB30BAHUIO MPUPOIHBIX PECYPCOB B (YOPMHUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HH,

3aMHTEPECOBAHHOCTh B IOJIyUY€HUH OHOJOrMYECKHX 3HAHWH B LEJSIX TOBBIIICHUS OOIIEH
KyJbTYPBl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOH dHacTH (YHKIHMOHAJIbHON
IPaMOTHOCTH 00ydaromuxcsi, GOpMUpPyeMOi PU U3YIEHUN OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOMOB TIIO3HAHUS, HCIOJB3YEMBIX B E€CTECTBEHHBIX HAyKax,
CHOCOOHOCTH  HCIIOJIb30BAaTh IOJIydaeMble 3HAHHUS [UIA  aHaiu3a U OOBSICHEHUS SIBICHUH
OKpPY’KaIOIIero MHUpa M MPOUCXOMAIIMX B HEM M3MEHEHHWH, yMeHue paenarb OOOCHOBaHHBIC
3aKJIOYEHHMs] HAa OCHOBE HAy4YHbIX (PAKTOB M HMEIOIIMXCS JaHHBIX C IIEJbI0  IOJYyYEeHHUs
TOCTOBEPHBIX BbIBOJOB,;

CIIOCOOHOCTH CAMOCTOSITENIPHO HCIIONb30BaTh OMOIOTNUECKUe 3HAHUS [UIsl PELIeHHsI IpodieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALIUAX;

OCO3HAHHE LEHHOCTH HAy4YHOH AESITeIbHOCTH, TOTOBHOCTb OCYINECTBJISATH IMPOEKTHYIO H
HCCIIEIOBATEIICKYIO AESITeIbHOCTh MHANBHAYAJIBHO H B TPYIIIIE,

TOTOBHOCTb U CIIOCOOHOCTH K HEINPEPLIBHOMY OOpa3sOBaHHI0O M CaMOOOpa3OBaHHIO, K
AKTUBHOMY IIOJIyUYE€HHIO HOBBIX 3HaHHH 1O OHOJOrMM B COOTBETCTBHH C JKU3HEHHBIMHU
nOTPEeOHOCTSIMIL.

METANPEJMETHBIE PE3YJIbTATHI

MeranpenMeTHble pPe3yJbTaThl OCBOEHHUs y4eOHOro mnpeamera «buonorus» BKIFOYAKOT!
3HaYuUMble s (OPMHUPOBAHMA  MHUPOBO33PEHHMs  OOYHAIOLIMXCS  MEKAHCLUUIUIMHAPHBIC
(MexnpeaMeTHbIe) OOIIeHAYYHbIE MOHSTHS, OTPAKAIOIINE HEJIOCTHOCTh HAYYHOH KapTUHBI MHpa U
CHeLII/I(I)I/IKy MCTOAOB IIO3HAaHMHA, HCHOHBSyeMbIX B C€CTCCTBCHHBIX HaYKaX (BeH_[eCTBOj 3HepFI/I$I,
SIBJICHHE, TIPOLIECC, CHCTEMa, HAYUHBIN (PaKT, MPUHIINII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCClieOBaHKWe, HAOMIOIEHHE, W3MEPEHHE, DKCIEPUMEHT W [PYrHX), YHUBEpCajbHbIE ydeOHbIE
NENUCTBUSA (mo3HaBaTENbHbIE, KOMMYHUKATUBHBIE, PEryJSITHBHBIE), obecrnieunBaroI e
(dopmupoBanue (HYHKIMOHATHHOW TPAMOTHOCTH M COLHMAJIBHOW KOMIETCHIUU OOYYarolInuxcs,
CITOCOOHOCTD 00y4JaroImuxcst HCIIOJIB30BATD OCBOEHHBIE MEKTUCIUTITMHAPHBIE,



MHUPOBO33PEHYECKHE 3HAHWS W YyHHUBEPCAJbHbIE Yy4eOHble JMEWCTBHS B TIO3HABATEILHOU U
COLIMAIbHON MPAKTUKE.

MertanpenMeTHble pPe3yJbTAaThl OCBOCHHUS MMpPOrpamMMbl CpeaHero obmero oOpa3oBaHUs
JOJKHBI OTPAXKATh!

OBnajgeHNne YHHBEPCAJBLHBIMH Y4€OHBIMH MO3HABATEIbHBIMH AE€HCTBUSIMU:

1) 6a30oBbIe JIOTHYECKHE 1eHCTBHUS:

CaMOCTOSITENIbHO  (pOPMYJIPOBATh M AKTYaJH3HpPOBAaTh NPoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCTIOJIb30BATh MPU OCBOSHUU 3HAHUN MPUEMBI JIOTHYECKOTO MBIILICHUS (aHAIN3a, CHHTE3A,
CpaBHeHMs, KiacCU(pUKauuu, OOOOIIeHHs), PACKPbIBATh CMBICT OWONIOTMYECKUX TMOHSATUH
(BBIIENSATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIIUBATH CBSI3U C IPYTUMU TOHATHUSIMH);

OTpEeAeNsATh IeNU JAESITeIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUM X JOCTHIKCHUS,
COOTHOCHTB PE3YJIbTaThI AESITEIbHOCTH C TIOCTABJICHHBIMH IIEJISIMH,

UCTIOJIb30BATh OWOJIOTMYECKUE TOHSTHS it OObsiCHeHWs] (HAaKTOB W SIBJICHHH SKHBOU
MIPUPOIBI,

CTPOUTH JIOTHYECKUE PAcCykNeHUs (MHAYKTHBHbBIE, N€IYKTUBHBIC, MO aHAJOTHH), BBISBISTD
3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYJIUPOBATH BBIBOIBI W
3aKITFOYCHHS,

MPUMEHATh CXEMHO-MOJICIbHBIE CPENCTBA JJIST TPEJCTABICHUs CYIIECTBEHHBIX CBsi3eH W
OTHOLICHWI B HM3Y4YaeMbIX OHOJOrMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEYHIl Pa3HOro pona,
BBISIBJICHHBIX B PAa3JIMYHBIX HHPOPMAITMOHHBIX HCTOUYHUKAX,

pa3pabaTbiBaTh IJIAH PEIISHHs MPOOJIEMbl C YYETOM aHAN3a UMEIOIIUXCS MATEPUATTbHBIX W
HEMaTepHaJIbHBIX PECYPCOB,;

BHOCUTh KOPPEKTHUBbI B JEATEIHbHOCTb, OIIEHHBATH COOTBETCTBHE pE3yJIBTATOB LENSIM,
OLICHUBATh PUCKHU MOCIENCTBHIA AESITEIbHOCTH,

KOOPAMHHUPOBATh W BBIIOJHATH pPadOTy B YCIOBHUSIX pPEaJbHOrO, BUPTYANIbHOTO U
KOMOWHHPOBAHHOTO B3aUMOCHCTBUSI,

Pa3BHBATh KPEATUBHOE MBIIJICHHE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE e CTBHS:

BJIQJIETh HABBIKAMH y4eOHO-UCCIIENOBATENIbCKOW W MPOEKTHOW MAEATEeTbHOCTH, HaBBIKAMU
paspemieHust mpobieM, CrOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY ITIOMCKY METOIOB
pelIeHus MPaKTHYECKHX 3a7a4, TPUMEHEHUIO Pa3IMYHbIX METOAOB IMO3HAHUS,

UCTIOJIb30BATh PAa3JINYHbIE BUABI JAESITEBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETaluY, NMPEOoOPa3OBAHUI0 W MPUMEHEHUI0 B yYE€OHBIX CUTYalHsX, B TOM YHCIE MPU
CO3/TaHNU YYE€OHBIX W COIHANIbHBIX MTPOEKTOB,;

(bopMUPOBATh HAYYHBIA THI MBIIUICHHS, BJIaJE€Th HAYYHOH TEPMHUHOJIOTHEH, KIFOYEBBIMU
MOHSITHSIMHA U METOJIAMH,

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3a7a4l B OOpa30BaTENIbHOH MAESITENbHOCTH U
JKU3HEHHBIX CUTYAIUSIX;

BBISIBJISITh MPUYUHHO-CJIEICTBEHHBIE CBS3U M aKTYaJU3UPOBATh 3a7a4y, BbIIBUTATh TUIIOTE3Y
e€ peleHus], HaXOIUTh aPTYMEHTHI JJIS1 TOKAa3aTeIbCTBA CBOMX YTBEPIKISHUH, 3a1aBaTh MapamMeTphbl
U KPUTEPUU PELICHUS,

AQHATM3UPOBATH TMOJIyYCHHBbIE B XOJ€ PEIISHUS 3aa4ll Pe3yJbTaThl, KPUTUYECKH OLICHUBATH
UX TOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX,

JaBaTh OLIEHKY HOBBIM CUTYAIUSIM, OLIEHUBATH IPHOOPETEHHBIN OTIBIT;,

OCYIIECTBIISATh LEJICHATIPABJICHHBIA TOUCK MEPEeHOCa CPEACTB M CHocoOOB MAEHCTBUS B
poeCCHOHATTBHYIO Cpeay;

yMETh  TEPEHOCHTh 3HAHWS B  TO3HABATENILHYKD W TPAKTHYECKYK  objacTw
JKU3HEIESITEIbHOCTH,

yMETh HHTETPUPOBATH 3HAHMSI M3 Pa3HBIX MPEAMETHBIX 00JIacTel;



BbIIBUTaTh HOBBIE HWIEH, INpEAJaraTb OPUTHMHAJIbHBIE TOAXONbl M pPELICHHs, CTaBUTH
npoOsIeMBl B 3371a4H, Oy CKAIOIINE aIbTePHATHBHBIC PELICHHUS.

3) padora ¢ nundgopmaumeii:

OPUEHTHUPOBATbCS B PA3JMYHBIX HMCTOYHHMKAX HH(pOpManmuu (TeKkcTe ydeOHOro mnocodwus,
HAYYHO-TIONYJSIPHON JIUTEpatype, OUONIOTHYECKUX CIIOBApPSX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHETE), aHATU3UPOBaTh WH(POPMALMIO PA3JUYHBIX BHIOB U (HOpM
NPEACTABICHUS, KPUTUYECKU OLIEHUBATh €€ TOCTOBEPHOCTh M HEMPOTHBOPEYHBOCTH;

(dbopMyIHpOBaTh 3ampoOChl M TPUMEHSTH pa3jMYHbIE METOABl IPH IIOUCKE U OTOOpe
Ononornyeckoii nHGOpMaLH, HEOOXOIUMOMN /IS BBITTOJHEHUs YueOHBIX 3a/1a4;

npuoOpeTaTb OMBIT HCIOJBb30BAaHUS HMH(POPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHUH,
COBEPIIEHCTBOBATh KYJIBTYPY aKTHBHOT'O HCIIOJB30BAHMUS PA3JIMUHBIX IIOUCKOBBIX CHCTEM,

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTUMAJIBHYIO (OpPMy MpPEACTaBIEHHs OHOJIOTMYECKOH
uHpopmauuu (cxeMbl, TpaguKH, TUArpaMMbl, TAOIHULIbI, PUCYHKH U IPYTOe);

UCIIONB30BAaTh HAYYHBIA SI3bIK B KadecTBE cCpeacTtBa mpu padore ¢ OHOIOrHYecKoi
uHpOpMaunell: NMPUMEHATh XUMHUYECKHe, (U3NYECKHe M MaTeMaTUYeCKHe 3HAKW M CHMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpPy, WCIONb30BATh M MPEOOPa3OBbIBATL 3HAKOBO-
CHUMBOJIMYECKHE CPEICTBA HATJSIIHOCTHY,

BJAQNETh HABbIKAMU pPACMO3HABAHUS W  3aUThl  MHQOpPMALUH, WHPOPMALMOHHOH
6€30MacHOCTH JINYHOCTH.

OBnaneHne yHHUBEpCANBHBIMH KOMMYHUKATHBHBIMH A€l CTBHSAMH:

1) oOmeHue:

OCYIECTBJIATE KOMMYHUKAIIMH BO BCeX cepax JKU3HU, aKTUBHO YYaCTBOBATh B AMAJIOTE WUJIH
IUCKYCCHH TI0 CYINECTBY 00CYyKmIaeMoi TeMbl (YMEHHE 331aBaTh BOMPOCHI, BBICKA3bIBATH CY KACHUS
OTHOCHUTEJIbHO BBIMOJIHEHHS TPEAJaraeMoi 3a/a4M, yYYHUTHIBATH HHTEPEChl M COTJIACOBAHHOCTH
MO3ULUH IPYTHX YYACTHUKOB JUAJIOTa UITH JUCKYCCUH);

pacrio3HaBaTh HeBepOATbHBIE CPENCTBA OOIICHHUS, TOHUMATh 3HAYSHHE COLMANIbHBIX 3HAKOB,
NPEATNIOChUIOK BO3HHUKHOBEHUS] KOH(JIMKTHBIX CHTYalUH, yMETb CMsr4aTb KOH(JIUKTBI U BECTH
NIEPETOBOPHI;

BJIAETh PA3MUYHBIMU crocodamMu OOIIEHHS W B3aMMONCHCTBHS, IOHMMATb HaMEpEHHs
APYTUX JIIOAEH, MPOSBISTh YBAXXUTEIBHOE OTHOLICHHE K COOECEAHMKY U B KOPPEKTHOH (opme
(bopMyIHpPOBATh CBOHM BO3PAKEHHUS,

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOUYKY 3PEHHSI C UCTIONb30BAHUEM SI3BIKOBBIX CPEICTB.

2) coBMeCcTHasI AeSITeJILHOCTh:

NOHMMATh W UCIOJNB30BaTh NMPEHMYINEeCTBA KOMAHIHOH M WHIWBUAYAIBbHOW paldoThI IMpH
pemeHnn OHoJorndeckol mpodiembl, 0OOCHOBBIBATE HEOOXOMUMOCTb NMPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aUMOAEHCTBUS NPH peIIeHNH yueOHOH 3amauy;

BBIOMPATh TEMATUKy M METOIbl COBMECTHBIX NEHCTBHHA C Y4€TOM OOIIMX HMHTEPECOB H
BO3MOYKHOCTEH KaXK/IOT0 WiIEHa KOJUIEKTHBA,

NPUHUAMATD L€ COBMECTHOH EATENbHOCTH, OPTaHU30BBIBATh U KOOPIAWHUPOBATH IEHCTBHS
o €€ MOCTHXKEHHUIO. COCTABJIATh IUIAH [EUCTBUHM, pacnpenessaTb pOiIu ¢ y4ETOM MHEHHH
YYaCTHHUKOB, OOCYKIaTh PE3yJIbTAThl COBMECTHOH padoOThI;

OLICHUBATh KQ4e€CTBO CBOETO BKJIA/la M KAKAOrO YUYACTHUKA KOMAHIbI B OOIIUH pPe3yJbTaT 1o
pa3paboTaHHBIM KPUTEPHUSIM,

npeayaraTb HOBBIE TNPOEKTBI, OIEHWBATH HJEH C TO3ULUH HOBU3HBI, OPUTHHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH,

OCYIIECTBIISATh TO3UTUBHOE CTPATEINYECKOE MOBEEHNE B PA3JIMUHBIX CHTYalUsX, MPOSIBIISTh
TBOPUYECTBO M BOOOpaskeHUe, ObITh HHULIUATUBHBIM.

OsianeHne yHHBEpPCAIBHBIMH PeryJsiTHBHBIMH JeHCTBHSAMH:

1) camoopranuzanus:



UCTIOJIB30BATh OMOJIOTHYECKUE 3HAHMS AJIS1 BBISIBIICHHSI TPOOJIEM M UX PELIEHHS B KM3HEHHBIX
U Y4eOHBIX CUTYALHSIX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHWMH IIEJIEBbIE M CMBICJIOBBIC YCTAHOBKH B CBOUX
JNEHUCTBHUSAX M MOCTYNKax MO OTHOLIEHHWIO K JXHUBOH MNPUPONE, CBOEMY 3IOPOBBIO U 300POBBIO
OKpPY KaIOIIUX,

CaMOCTOSITEJIbHO OCYLIECTBIISITh TO3HABATENIbHYIO JIEATENbHOCTb, BBIIBJISATH MPOOJIEMBI,
CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a1a4l B O0Pa30BATEIbHON NESITEIbHOCTH U KM3HEHHBIX
CUTyaLUsX,

CaMOCTOSITEJIbHO COCTABJISITH IUTAH PELIEHHs NMPOOJEMBI C YUETOM HUMEIOIIUXCSl PECypCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTECHHU,

JaBaThb OLEHKY HOBBIM CUTYaLMsIM;

PaCLINPATH PAMKH y4eOHOTO IPeAMETa Ha OCHOBE JIMUHBIX MPEINOYTCHUH,

JeNaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO LIMPOKON 3PYIUIMH B Pa3HBIX OOIACTSIX
3HAHUH, MOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTUBBI B MOE€ATEJIBbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEJISAM,

BJIAJICTh HABBIKAMH MTO3HABATEIbHON pe(pIeKCHN KaK OCO3HAHUS COBEPLIAEMBIX AEHCTBUI U
MBICJIUTENIBHBIX MPOLIECCOB, UX PE3yJIBTATOB M OCHOBAHUM, NCIIOJIB30BATh MPUEMBI PeICKCHH IS
OLIEHKU CHTYalluH, BBIOOPA BEPHOTO PEILECHHS,

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATD PELICHUS MO0 UX CHIKEHUIO,

MIPUHUMATh MOTHUBBI U APTYMEHTBI APYTUX NPU aHAJIN3€E PE3YJIbTATOB IEATEIbHOCTH,

3) npuHsaTHE ce0s M APYTUX:

NPUHUMATD ceOsl, TOHNMast CBOM HETOCTATKU U IOCTOMHCTBA,

MIPUHUMATh MOTHUBBI U APTYMEHTBI APYTUX NPU aHAJIN3€E PE3YJIbTATOB IEATEIbHOCTH,

NPU3HABATH CBOE MPABO U MPABO APYTUX HA OMIHNOKH,

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C TMO3ULMH APYTOrO YEJIOBEKa.

HNPEJIMETHBIE PE3YJIBTATBI

[Ipenmvernble pesynbTarhl ocBoeHHs nporpaMMel COO mo Omonorun Ha 6a30BOM ypOBHE
BKJIFOYAIOT crieuududeckue st yuyeOHoro npeamera «buonorus» HaydHble 3HAHHS, YMEHHS U
CHocOOBl  ACHCTBHI IO OCBOCHMIO, HHTEPIPETALMUd U NPeoOpasoBaHUIO 3HAHWH, BUIBI
AESITEIbHOCTH MO TOJYYEHUI0 HOBOTO 3HAHUS U NPUMEHEHUIO 3HAHWH B PAa3IMYHBIX YUEOHBIX
CUTYyalMsIX, & TAK)KE B PEAbHBIX *KIU3HEHHBIX CHTYAaLUsX, CBSI3aHHBIX ¢ Ouonorueil. B mporpamme
NPEIMETHBIC PE3yJIbTAThI IPEACTABIICHBI 110 roaM o00ydeHusI.

IIpenmeTHbIe pe3yabTaThl OCBOCHHS y4eOHOTO npeamera «buonorus» ¢ 10 kiacce nOMKHbBI
OTpa’KaTh:

c(OPMHPOBAHHOCTh 3HAHWUH O MecCTe W pPONM OHOJOrMHM B CHUCTEME HAYYHOTO 3HAHHS
€CTeCTBEHHBIX HayK, B (DOPMHUpPOBAHHHM COBPEMEHHOH €CTECTBEHHO-HAyYHOH KapTUHBI MHUpPa U
HAYYHOI'O MHPOBO33PEHHs, O BKJIQAE POCCHHCKHX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ouonoruu, GpyHKIMOHAIBHON IPaMOTHOCTH YEJIOBEKA [T PEIISHHS JKU3HEHHBIX 337124,

YMEHHE PacCKpbIBaTh COAEPIKaHWE OMONOrMYeCKHX TEPMUHOB U TOHATHH: XHM3Hb, KJIETKA,
opranusM, Metadbonn3M (0OMeH BELIECTB M MPEBpalleHHe SHEPTHH), TOMEOCTa3 (CaMOpPEeryJIsius),
ypOBHEBasl ~ OpraHU3alMsi  JKUBBIX  CHCT€M,  CaMOBOCIPOU3BEINEHHE  (PEemnponyKIus),
HACJIEICTBEHHOCTh, HU3MEHUYNBOCTb, POCT U PA3BUTHE;

yMEHHE H3JlaraTb OWOJIOTHYEeCKHe TeOpuH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAs,
LIEHTpPaJIbHAasl JOTMa MOJIEKYJsIpHOH Omonorumn), 3akonsl (I. Menpens, T. Moprana, H. .



Basunosa) u y4yenust (0 neHTpax MHOrooOpasusi U MPOUCXOXKIEHUsS KyJbTypHbIX pactennid H. W.
Basunoa), onpeaensiTe rpaHULbl IX TPUMEHUMOCTH K )KUBBIM CUCTEMAaM,

yMEHHE BJAJeTh METOJAMH HAyYHOrO MO3HAHUS B OWONIOTHH. HAONIOAEHHE U OIHCAHUE
JKUBBIX CHUCTEM, TIPOLIECCOB M SIBJICHWN, OpraHu3alus W TNPOBENEHHE OHOJOrHYECKOro
SKCIIEPUMEHTA, BBIIIBIKCHHE THIOTE3bl, BBIIBJIEHHE 3aBHCHMOCTH MEXIY HCCIEIy eMbIMU
BEJIMYMHAMH, OObSCHEHHE MOJYYSHHBIX PE3yJIbTATOB, UCTIONb30BAHHBIX HAYUHBIX ITOHSITHI, TEOPUI
U 3aKOHOB, YMEHHUE JIeJIaTh BBIBOABI HA OCHOBAHUHU TIOJYYEHHBIX PE3YyJIbTaTOB,

YMEHHE BBIICNATh CYIIECTBEHHBIE IPH3HAKH BHUPYCOB, KJIETOK NPOKAPUOT U SYKApHOT,
OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHM3MOB, OCOOCHHOCTH MpPOLIECCOB. OOMEHA BEINECTB U
NPEBPAIEHUsT SHEPTHMH B KJIETKE, (POTOCHHTE3a, IUIACTUYECKOrO M HHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MeH03a, OIUIOAOTBOPEHMS, PAa3MHOKEHUS, HHINBHIYAJIBbHOTO DPa3BHTHUS
opra"usma (OHTOTeHe3),

yMEHHE TPUMEHSTb MOJYYEHHbIC 3HAHUS ISl OOBSCHEHHs OHMOJOTMYECKHX IPOLIECCOB U
SIBJICHUH, JUI MPUHATHS MPAKTUYECKUX PELICHUH B MOBCEJHEBHON XM3HH C LEJbI0 OOeCTIeYeHUs
0€301acHOCTH CBOETO 3[J0POBbsI M 3A0POBbSI OKPYIKAIOLINX JIFOAEH, COOMOIEHUsI HOPM TPAMOTHOTO
MOBEICHUS B OKPYJKaOIeH NpUPOJHOH cpene, MOHMMAaHHE HEOOXOOUMOCTH HCIONb30BAHUS
OOCTHKCHUIN COBPEMEHHON ouonoruu 51 OMOTEXHOJIOTHIA IJ1s1 PaLUOHAILHOTO
NPUPOAOTIONB30BAHNS,

YMEHHE pellaTh »3JEMEHTapHble TIe€HETUYeCKHe 3aJaud Ha MOHO- W AUTHOpUAHOE
CKpeILIMBAaHNE, CHETIJICHHOE HACJIEIOBAaHUE, COCTABIIATh CXEMbl MOHOTHOPHUIHOTO CKPEIMBAHUS JUJIS
NpeACKa3aHMsI HACJIEAOBAHMS MPU3HAKOB Y OPraHU3MOB,;

YMEHHE BBINOJHATH J1A0OPATOPHbIE M MpPaKTHYeCKHe pPadoOThl, COOMIOAATh TpaBwWiIa TPU
padote ¢ yueOHBIM H 1a00OpPaTOPHBIM 000OPYIOBAHUEM,

yMEHHE KPUTHUYECKU OLEHMBATh M HWHTEPIPETHPOBATh HHGOPMALMIO OHOJIOTHYECKOTrO
COIEpPKAHUS, BKJIIOUAIOLIYIO TICEBIOHAYYHbIE 3HAHUS W3 pAa3JMYHBIX HCTOYHHMKOB (Cpencrsa
MaccoBOW HMH(OPMAIUH, HAYYHO-TOMYJISIPHbIE MAaTEPHaNbl), STHYECKHE ACIEKThl COBPEMEHHBIX
UCCIIEIOBAHMI B OMOJIOTHH, MEANLINHE, OMOTEXHOJIOTHH;

yMEHHE CO37aBaThb COOCTBEHHbIE THCBbMEHHbIE U YCTHBIE cooOueHus, o0o0mas
Ouonornyeckyro HHPOPMALHIO U3 HECKOJIBKUX NCTOYHHKOB, IPAMOTHO HUCIIOIB30BATh IMOHSITUHHBIN
arnmapat OMOJIOTHH.

IIpenmeTHbIe pe3yabTaThl OCBOCHHS y4eOHOTO npeamera «buonorus» 6 11 Kiacce NOTKHbBI
OTPa’KaTh:

c(OPMHPOBAHHOCTh 3HAHWUH O MeCTe W pPONM OHOJOrMHM B CHUCTEME HAYYHOTO 3HAHHS
€CTeCTBEHHBIX HayK, B (DOPMHUPOBAHHHM COBPEMEHHOH €CTECTBEHHO-HAyYHOH KapTHUHBI MHUpPa U
HAYYHOT'O MHPOBO33PEHHS, O BKJIQAE POCCHHCKHX H 3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ouonoruu, GpyHKIMOHAIBHON IPaMOTHOCTH YEJIOBEKA [T PEIISHHS JKU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh COAEPKaHWE OMOJOTHMYECKUX TEPMHHOB WU TOHSTHHA: BHUJ, MOMYJISILIHSA,
reHO(OHA, 3BOJIFOLMS, ABIIKYIIUE CHIIBI ((DaKTOPBI) SBOMOLUHN, PUCTIOCOOIEHHOCTh OPTraHU3MOB,
BUA000pa30BaHUE, SKOJIOTHIeCKHe (PaKTOPBL, SKOCHCTEMA, MPOAYLIEHThI, KOHCYMEHTBI, PEIYLIEHTHI,
L[ENU MUTAHWS, SKOJIOTHYecKasl mupaMuaa, OuoreoreHos, duocdepa;

yMEHHE U3Jaratb Ouonorndyeckue Tteopun (dBoNrOLMOHHas Teopust Y.  JlapsuHa,
CHHTETHYECKAs] TEOPHs 3BOJIFOLIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoabimesoro cxoncrsa K. M.
bapa, dyepenoBanus rnaBHbIX HampasieHuil u nytedl sBomoimu A. H. Cesepuosa, ydeHus o
6uocdepe B. K. BepHanckoro), onpenensTb rpaHALbI UX TPIMEHUMOCTH K JKUBBIM CHCTEMAaM;

yMEHHE BJAJEThb METOJAMH HAyYHOrO MO3HAHWs B OWONIOTHH: HAONIOAEHHE U OIMHCAaHUE
JKUBBIX CHUCTEM, TIPOLIECCOB M SIBJICHWN, OpraHu3alys W TNPOBENEHHE OHOJOrHYECKOro
SKCIIEPUMEHTA, BBIIBIKCHHE THIOTE3bl, BBIIBIEHHE 3aBHCHMOCTH MEXIY HCCIEIy eMbIMU



BEJIMYMHAMH, OObSCHEHHE MOJYYSHHBIX PE3yJIbTATOB, UCTIONb30BAHHBIX HAYUHBIX IMOHSITHH, TEOPUH
U 3aKOHOB, YMEHHUE JIeJIaTh BBIBO/BI HA OCHOBAHUHU TIOJYYEHHBIX PE3yJIbTaTOB,

YMEHHE BBIIEISITh CYINIECTBEHHbIE NMPU3HAKUA CTPOCHHs OHOJIOTHYECKHUX OOBEKTOB: BHUJIOB,
MIOITY JISILIUH, TPOAYLIEHTOB, KOHCYMEHTOB, PEAyLEHTOB, OMOTr€OLEHO30B U 3KOCUCTEM, OCOOEHHOCTH
NPOIIECCOB.  HACJIEACTBEHHONW W3MEHUYMBOCTH, €CTECTBEHHOro oTdopa, BHI00Opa3OBaHUS,
NPUCTIOCOOJICHHOCTH OPTaHU3MOB, ACHCTBUS HKOJOTHUECKUX (PaKTOPOB HA OPTaHHU3MBI, MEepeHOca
BEIIECTB U TOTOKA HSHEPTHMH B HKOCHCTEMAX, aHTPOIMOTCHHBIX W3MEHEHHMH B HKOCHCTEMAax CBOEH
MECTHOCTH, KPyTOBOPOTA BELIECTB U OMOreOXUMHUYECKUX LIUKJIOB B buocdepe;

yMEHHE TPUMEHSTh MOJYYEHHbIC 3HAHUS sl OOBSCHEHHs OHMOJIOTMYECKHX IPOLIECCOB U
SIBJICHUH, JUI MPUHATHS MPAKTUYECKUX PELICHUH B MOBCEJHEBHON XM3HH C LEJBI0 OOeCTIeYeHUs
0€30MacHOCTH CBOETO 37J0POBbSI M 3A0POBbSI OKPYIKAIOLINX JIFOAEH, COOMOIEHUSI HOPM TPAMOTHOTO
MOBEICHUS B OKPYJKalOIeH MNpUPOJHOH cpene, MOHUMAaHHE HEOOXOOUMOCTH HCIONb30BAHUS
IOCTH)KEHUH COBPEMEHHOH OHMOJIOTHH 111 PALMOHAIBHOTO MPUPOIOIIONBb30BAHMS,

YMEHHE peIIaTh 3JEMEHTapHble OHOJOrMYeCKHe 3aJayH, COCTaBJIATbH CXEMBbI IepeHOca
BEIIIECTB M YHEPTHU B 3KOCUCTEMAaxX (IIeTH MUTAHUA),

YMEHHE BBINOJHITH J1a0OpPATOpHbIE M MpaKTHYeCKHe pPadoThl, COOMIOAATh TpaBWiIa NPHU
pabote ¢ yueOHBIM U TaOOpaTOPHBIM 000PY AOBAHUEM,

YyMEHHE KPUTHUYECKHU OLEHMBATh M HWHTEPIPETHPOBATh HHGOPMAIMIO OHOJIOTHYECKOTrO
COIEpIKAHUS, BKJIIOUAIOLIYIO TICEBIOHAYYHbIE 3HAHUS W3 pAa3JMYHBIX HCTOYHHMKOB (Cpencra
MaccoBOW HMH(OpMAIUK, HAYYHO-TIONMYJIIPHBIE MaTepHalbl), pPacCMAaTPUBAaTh TIJI00ATbHBIE
SKOJIOTUYECKHe MpoOIeMbl COBPEMEHHOCTH, (POPMHUPOBATh MO OTHOLIEHHIO K HUM COOCTBEHHYIO
MO3HLHIO;

yMEHHE CO37aBaThb COOCTBEHHbIE THCBbMEHHbIE U YCTHBIE cooOueHus, o0o0mas
Ononornyeckyro HHPOPMALHIO U3 HECKOJIBKUX NCTOYHHKOB, IPAMOTHO HUCIIOJB30BATh MMOHSITUHHBIN
arnmapat OMOJIOTHH.
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