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HOACHUTEJIBHASA 3AIINCKA

IIpu paspaboTke mporpamMmbl Mo OHMOJOIMH TEOPETHYECKYED OCHOBY JJIsi OIMpPEAeeHHUs
NOAXOAOB K (POPMHUPOBAHUIO coOAepikaHUs y4eOHOro mnpeamera «BHONOTUS» COCTABHIIM:
koHuentyanbHblie nojoxernss PIOC COO o B3aumMooOyCIOBIEHHOCTH ILieNel, Comep KaHus,
pe3yJabpTaToB OOy4eHusT U TpeOOBaHUI K YPOBHIO MOJATOTOBKU BBIMYCKHUKOB, TOJOXKEHHS 00
O0IIUX LEeJsIX U MPHUHLUIAX, XapaKTePU3YIOMIMX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEIHEro
obmero obpasoBanusi B Poccuiickoit @eneparnu, a Takxke MOJOKEeHUs O crienudrike Ouosoruy,
€€ 3HAYCHUW B TO3HAHHMU JKMBOH MPUPOABI M OOECIEUeHHH CYLIECTBOBAHHUS YEJOBEUECKOrO
obmectBa. CoriacHO Ha3BaHHBIM TMOJIOKEHHUSM, OMpenesieHbl OCHOBHBIE (PYHKLUH MPOrPaAMMBI
1o OUOJIOTHH U €€ CTPYKTypa.

[Iporpamma no Guosoruu MaéT mpencraBieHue o Lejsx, 00 obmel crpaTerun oOy4YeHwsl,
BOCITUTAHHMST M PA3BUTHS OOYYaIOIUXCsA CpencTBamu y4eOHOro mnpeamera «buomorusy»,
orpezessieT 00si3aTeNbHOE TMPEIMETHOE COAEp)KaHHe, €ro CTPYKTYPY, pachpeneseHue o
pazzmenaMm M TeMaMm, PeKOMEHIyeMYI0 MOC/IeN0BAaTENbHOCTh M3y4eHHs y4eOHOro marepuana C
y4ETOM MEXKIMPEIMETHBIX M BHYTPUIPEAMETHBIX CBsI3€ii, JJOTMKH 00pa3oBaTebHOIO MpoLecca,
BO3PACTHBIX OCOOEHHOCTEH O0YYaArOIIIXCSI.

B mnporpaMve 10 OHONOTHH TaK)K€ YYUTBIBAIOTCS TpPeOOBAaHUS K TUIAHUPYEMbIM
JMYHOCTHBIM, METANPEeIMETHBIM U MPEAMETHbIM pe3ysibTaraM OOyueHHst B (OPMHUPOBAHHUU
OCHOBHBIX BHUJIOB y4e€OHO-ITIO3HABATEIHHON JEATEIbHOCTH/YIeOHBIX NeHCTBUN O0YYarOIHUXCS 1O
OCBOCHHIO COZIEPKaHUs OMOIOTNYECKOro 00pa3oBaHMUsI.

B mnporpamme mo O6uonorum (10-11 kmaccel, 0a30BbIi ypOBEHb) peasU30BaH NPUHIIMII
NPEeMCTBEHHOCTH B H3y4YeHUH OWOJOruu, Onaromapsi 4YeMy B HeW MNpOCMATPUBAETCS
HANpaBJIeHHOCTh HA PAa3BUTHE 3HAHHIA, CBS3aHHBIX C (POPMHUPOBAHHEM €CTECTBEHHO-HAYYHOI'O
MHPOBO33PEHHS, I[IEHHOCTHBIX  OpPHEHTAI[Hii  JINYHOCTH, OKOJIOTHYECKOTO  MBIILICHHS,
NpPEACTaBICHUIT O 370pOBOM 00Opase JKM3HH U Oepe’KHbIM OTHOLIEHHEM K OKpY’KaroLlen
npuponHoii cpene. IlosTomy Hapsiny ¢ u3ydeHHeM OOIIEOMONOTMYECKUX TEOpHi, a TakKxke
3HAHUI O CTPOSHHUHU KUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTU OCHOBHBIX MPOTEKAOIINX B HUX
MpPOLIECCOB B MPOrpaMme MO OHOJOTHH YASJEHO BHUMAHHE HCIOJB30BAHUIO TMOJYYEHHBIX
3HAHUI B MOBCEIHEBHOMN KU3HU ISl PEICHYsI MPUKJIATHBIX 3a/1a4, B TOM YUCIIe. MPOPUITAKTUKY
HACJIE[CTBEHHbIX  3a00JieBaHUI  4YeJOBeKa, MEOUKO-T€HETUYEeCKOrO0  KOHCYJIBTHPOBAHUS,
00OCHOBaHHMSI SKOJIOTHYECKH 11€7eCO00pa3HOro MOBEASHUSI B OKPYIKAIOLIel MPUPOAHON cpene,
aHajM3a BJIMSHUSI XO3SHCTBEHHOH [ESITENbHOCTH 4YeJOBEKAa Ha COCTOSIHUE MPHPOIAHBIX U
UCKYCCTBEHHBIX 3KOCHUCTEM. YCHJICHHE BHHMAaHMs K MPHUKJIAJHOW HAMPaBJICHHOCTH y4eOHOro
npenmMera «bUONOrUs» MPOAMKTOBAHO HEOOXOAMMOCTBIO OOECHeUueHUsl YCAOBUI AJIsl PerieH sl
OJIHO# M3 aKTyaJbHBIX 3a[a4 [IKOJIbHOIO OUOJOrHYeCKOro 00pa3oBaHMsl, KOTOPAs MPeAnoaraet
(dopmupoBaHue y OOy4arOLIUXCsl CIOCOOHOCTH aAanTHPOBAThCA K H3MEHEHHSIM JTUHAMUYHO
Pa3BHBAIOIIErOCS COBPEMEHHOT'O MHUPA.

buonoruss Ha ypoBHe cpenHero oOuiero oOpa3oBaHusi 3aHMMaeT BakHoe Mecto. OHa
obecnieunBaer (popmHupoBaHUE y OOYYAIOIMUXCS TPEACTABICHUH O HAYYHOW KapTHHE MHPA,
paciiupsieT 1 0000IIaeT 3HAHUSI O JKUBO MPUPOAE, €€ OTIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOMH
OpPraHM3allKi W 3BOJNIOLUH, CO3AAET YCJIOBUSI JIsi. TMO3HAHHS 3aKOHOB JKHUBOW TMPHUPOMbI,
(dopmupoBanusi (HyHKIIMOHATLHOW TPAMOTHOCTH, HAaBBIKOB 370POBOrO W 0Oe30macHOro odpasa
JKU3HH, 9KOJOTHYECKOTO MBILIUTIEHHS, IEHHOCTHOI'O OTHOIIEHHUS K KUBOM MPUPOJIE U YEJIOBEKY.

bonbinoe 3HaveHHe OHONOTHS UMEET TAaKXKe [UIs pELIeHHs BOCIHMTATEJbHBIX H
Pa3BUBAIOIINX 3a71a4 CpenHero odmero odpa3zoBaHus, coluanu3anuu odydarommuxcs. M3yyuenue



Ouonorun obecrieunBaeT YCJIOBHSI TUTST (hopMuUpoBaHHUsI WHTEJUICKTYaJIbHBIX,
KOMMYHUKAIIUOHHBIX U MH()OPMALMOHHBIX HABBIKOB, 3CTETUYECKOW KYJBTYPHI, CIOCOOCTBYET
UHTETpai OUOJIOTMYECKUX 3HAHUHN C MPEACTABIEHUSMU U3 JPYIHX y4eOHBIX MPEIMETOB, B
yacTHOCTH, (pu3uku, Xumun u reorpaduu. HasBaHHBIE MONOKEHUS O TIPeIHA3HAYCHUH YIeOHOTO
npenvera «bUONOTHS» COCTABUJIM OCHOBY Ui ONpEAeNieHUsT TOAXOAOB K OTOOpy W
CTPYKTYPUPOBAHUIO €T0 CONEPIKAHUS, MPEICTABICHHOTO B MPOrpaMMe o OHOJIOTHH.

OTt6op conepskanusi yueOHOro npeamera «buonorus» Ha 0a30BOM YPOBHE OCYINECTBIIEH C
MO3UIHUIA KYJBTYPOCOOOPA3HOTo MOAX0/a, B COOTBETCTBUU C KOTOPBIM OOYYArOLITHECs JTOJKHBI
OCBOUTb 3HAHUS U YMEHWs], 3HAUUMBbIe it (POPMUPOBAHUS OOIIEH KYJIBTYpbI, ONMPENesIonne
aJIeKBaTHOE TIOBEICHUE YEJIOBEKa B OKPYXKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOH JKM3HU U MPaKTHUeCKOH AesrenbHOCTH. Oc000€ MECTO B 3TOH CHUCTeMe 3HAHUH
3aHUMAIOT 3JIEMEHTBHI CONEPIKAaHUs, KOTOpbIE CIy’KaT OCHOBOWM it  (pOPMHUPOBAHHUS
MPENCTABICHU O COBPEMEHHOH €CTECTBCHHO-HAYYHOW KapTUHE MHpPAa M LEHHOCTHBIX
OpPHEHTAIMSIX JIMYHOCTH, CIIOCOOCTBYIOIINX T'YMaHU3ALUU OMOJIOTHYECKOro 00pa3oBaHUsI.

CrtpykrypupoBaHue coaepxkaHusi y4eOHOro Marepuaja B TporpamMme Mo OuOJNIOTHUU
OCYIIECTBJICHO ¢ YYETOM MPUOPUTETHOrO 3HAUEHUS] 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSX
JKUBOM TPUPOABL, O €€ YPOBHEBOH OpraHu3alydd W SBOJIOLUH. B COOTBETCTBUM C OTHM B
CTPYKType y4eOHOro mpenmera «bUONOTHs» BBIISICHBI CIEAYIOIINE COASPIKATEIbHbBIC JTMHUIH:
«buonorus kak Hayka. Meronbl Hay4HOro mo3HaHusy, «Kierka kak OHoOJorudeckasl CUCTeMay,
«Opranusm kak Ouonoruueckas cuctema», «Cucrtema u MHOroodpasue OpraHMYeCKOro MUPAy,
«IBOJIFOLINSI JKUBOU MPUPOIBDY, K IKOCUCTEMBI U TTPUCYLINE UM 3aKOHOMEPHOCTIY .

Leny m3yuyenus: yueOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBJIAZCHHE
O0y4aromUMUCsT 3HAHUSIMH O CTPYKTYPHO-(PYHKIMOHAIBLHOW OPraHU3allid JKUBBIX CHCTEM
Pa3HOTO paHra U MPUOOpeTEeHNEe YMEHHUI UCTIONb30BaTh 3TH 3HAHUS JJIsl TPAMOTHBIX ACHCTBHIA B
OTHOLIEHUU OOBEKTOB JKUBOH MIPUPOJIbI U PEIIECHUS PA3IMIHBIX JKU3HEHHBIX MTPOOJIEeM.

JlocTukeHrne Ledu u3ydeHus ydeOHoro mpeamera «buonorusi» Ha 0a30BOM YpOBHE
o0ecreynBaeTcs peIeHnueM CIeAYOINX 3a1ad4:

OCBOEHHE OOYYAIOIMUMUCS CHCTEMbl 3HAHUH O OWOJOTHYECKHX TEOPHUSX, YUYCHHUSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTEe3aX, MpaBUjIaX, CIYKAIIMX OCHOBOHU st (popMupoBaHUs
MPENCTABJICHU O €CTECTBEHHO-HAYYHOM KapTUHE MHpPA, O METONAaX HAYYHOTO IO3HAHUS,
CTPOEHHUH, MHOT0OOpa3nu U OCOOEHHOCTSIX KHMBBIX CHCTEM Pa3HOTO YPOBHS OpPraHHU3aIUH,
BBITAIOIIUXCSI OTKPBITUSX W COBPEMEHHBIX UCCIICOBAHMSIX B OHOJIOTHH,

dbopmupoBanre y OOYYarOIIMXCS TO3HABATENbHBIX, WHTEUIEKTYAJIbHBIX M TBOPYECKUX
CrocOOHOCTEH B MPOLIECCe aHATHM3A JAHHBIX O MyTSIX Pa3BUTHs B OMOJOTHUHM HAYYHBIX B3[JISIIIOB,
UAel U MOAXO0M0B K U3YUEHHUIO JKUBBIX CUCTEM PAa3HOTO YPOBHS OpPraHU3aLUY,

CTaHOBJieHHe y oOydJaromuxcs oOmed KyabTyphl, (YHKIUOHAIBHON TIPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSICHSTH U OLCHUBATH SIBJICHHUS OKPY)KAIOIIEr0 MHPA JKUBOH MPHUPOABI HA
OCHOBAHUWU 3HAHUH U OMbBITA, MOJYYSHHBIX MTPU U3YYSHUH OUOJIOTHH,

dopmupoBanne y OOYYAOIIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYEHHE OMOJOTHYECKHUX
3HAHUW B MPAKTUYECKON MEATEbHOCTH YeJOBEKa, PAa3BUTHH COBPEMEHHBIX MEIULIMHCKUX
TEXHOJIOTUH 1 arpOOHOTEXHOIOTHIA,

BOCIUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEJIOBEKOM >KHBOW MPUPOIBL,
HEOOXOUMOCTH OepeKHOTO OTHOLICHUS K HeH, COOTIOACHMS STHUECKUX HOPM MPHU MPOBEICHUN
OMONIOrNYECKUX UCCIIEIOBAHUN,

OCO3HAHWE LEHHOCTH OMOJIOTMYECKUX 3HAHWMA JJIsl TIOBBIIICHHUS] YPOBHS SKOJOTHYECKOU
KYJIBTYPBI, U1s1 YOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS,



MpUMEHEeHUEe MPUOOPETEHHBIX 3HAHWN M YMEHUH B TOBCEIHEBHOU KM3HU JUIsI OLIEHKHU
MOCJIEACTBUI CBOEH MAEATeNbHOCTH MO OTHOLIEHHIO K OKpYy)Karolied cpene, COOCTBEHHOMY
310pOBBIO, 0OOCHOBAaHME U COOJTIOICHHE Mep MPO(HIAKTUKH 3200 IeBaHUN.

B cucreme cpennero obuero obpasosanus «buosorusi», usydaemasi Ha 6a30BOM YpOBHE,
ABJIACTCA O6ﬂ3aTeJ'IbeIM yLIe6HbIM npeaMeToM, BXOAAIIUM B COCTaB HpeI[MeTHOfI O6.]'IaCTI/I
«EcTecTBeHHO-HAYYHBIE IPEIMETHLY.

Jlns u3ydeHust OMoyioruu Ha 0a30BOM ypOBHE cpemaHero odmero oOpa3oBaHUsI OTBOAUTCS
68 dacoB: B 10 kiacce — 34 ygaca (1 gac B Henmeno), B 11 knacce — 34 gaca (1 yac B Henelno).



COAEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHOJNOrWM C OOINECTBEHHBIMU, TEXHUYECKUMH M IPYTUMHU
€CTeCTBEHHbIMH Haykamu, (uocodueli, STUKOH, SCTETUKOW W mpaBoM. Ponb OHOJOTHH B
(dbopMHUpPOBaHUN COBPEMEHHON Hay4YHOH KapTHHBI Mupa. Cucrema OMOIOTHUECKUX HAYK.

Metoap! MO3HAHMS KUBOH MpHUPOAB! (HAOMIOACHNE, SKCIIEPUMEHT, OITUCAHUE, U3MEPEHUE,
KJIaccu(pUKaIs, MOIEIUPOBAHUE, CTATUCTHYECKAs! 00paboTKa JTaHHBIX ).

JleMOHCTpaLIUK:

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

Tabmuuer u cxemsl: «MeTOoabI MO3HAHUS KHBOH TPUPOIIBD».

JlabopaTropHblie 1 npakTHYeCKHE PaboThI:

IIpaktrueckast pabdora Ne 1. «Mcnonp3oBaHWE pa3iIMYHBIX METONOB MMPH H3YYCHHU
Ononornyecknx 0ObEKTOBY.

Tema 2. JKuBble cHCTeMbl H HX OPraHU3AIUSA,

JKuBble cucrembl (OMOCHUCTEMBI) Kak MpeaMer u3ydeHus Ouosyoruu. OTInune >KHUBBIX
CHCTEM OT HEOPTaHUYECKON MPUPOLIBL.

CpoiicTBa OmocucreM © UX pasHooOpasue. YPOBHU OpraHU3alud OHOCHUCTEM:
MOJIEKYJIIPHBIM,  KJE€TOYHBIM,  TKAHEBbIH, OPraHU3MEHHBIA,  MOMYJSILUOHHO-BUIOBOM,
SKOCHCTEMHBIH (OMOreOoeHOTHUYECK ), OnochepHBIi.

JleMOHCTpaLIUK:

Tabmuuer u cxembl: «OCHOBHBIE TPU3HAKHU KU3HM», «YPOBHH OPraHM3alMU >KUBOH
PUPOABD).

Obopynosanue: Mmoaenb Mojiekyibl JIHK.

Tema 3. XuMu4eCKHH COCTAB M CTPOEHHUE KJIETKH.

XUMHUYECKUN  COCTaB KJIETKU. XUMHUYECKHE  BJIEMEHTHL MaKpPOJJIEMEHTEL,
MHKpPO3JIEMEHTHL. Bonia 1 MUHEpaIbHbIE BEIECTBA.

OyHKIIMN BOABI M MHHEpAJbHBIX BeIecTB B KieTke. llomnmepskaHne OCMOTHYECKOTO
Oananca.

benku. CocraB u crpoeHue 6eIK0OB. AMUHOKHCIOTBI — MOHOMEpHI OenkoB. HesameHnmebie
U 3aMEHHUMbIC AMHHOKHCJIOTBL. AMHHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl O€IKOBOH
MOJIEKYJIbl (TIepBUYHAS, BTOPUYHAS, TPETHYHAs M YETBEPTHUYHAs CTPYKTypa). XHUMHYECKHE
cBoiicTBa OenkoB. bruosorndeckne QyHKIMN OEITKOB.

DepmenTel — Ounosorndeckne karanuzaropbl. CTpoeHue (QepMeHTa: aKTUBHBIA LIEHTP,
cybcrpatHas  cnenuduuHocte.  Kodepmentsl. Buramuuber  Otnmunst  ¢GepMEHTOB  OT
HEOPTraHMYECKUX KaTaJIu3aTOPOB.

YrneBonbl: MOHOCAaxapubl (TIFOK03a, pubo3a u ne30kcupudo3a), Aucaxapuasl (caxaposa,
JAaKTO3a) W ToJucaxapuabl (Kpaxmall, TIHKOreH, LeJulojo3a). buonmormueckue ¢GyHKIMU
YTJIEBOJIOB.

Jummper:  Tpurauuepunsl, Qochomununel, crepouasl. I mapodunbHO-runpodoOHbIE
cBoticTBa. buonornueckue QpyHkiun aunmunoB. CpaBHEHUE YIIIEBOJOB, OEJNKOB M JIMMUAOB KaK
UCTOYHUKOB SHEPTHH.



Hykneunossie kucinorel: JJHK u PHK. Hykneoruael — MOHOMEpBI HYKJIEMHOBBIX KHCJOT.
Crpoenne u ¢pynkumu JIHK. Ctpoenne n ¢ynxmmm PHK. Bugst PHK. AT®: ctpoenune u
byHKUIMH.

Iutonorusa — nayka o kiuerke. Kierounas Tteopuss — mpuMep B3aUMONCHUCTBUS HIEUH U
(bakTOB B HAYYHOM IMO3HAHUH. METObI U3yUEHHSI KJIETKH.

Krnerka kak nenoctHas »kuBas cucreMa. OO0Iue npu3HaKy KJIETOK: 3aMKHYTast Hapy KHas
meMmOpaHna, mosiekysbl JIHK kak renernueckuii anmapar, CHCTeMa CHHTe3a Oerka.

Tumbl KIETOK: 3yKapHOTHUECKass © mIpokapuotrudeckas. (OCOOEHHOCTH CTPOEHUS
npoKapuoTHYeckoi kietku. Knerounas crenka Oaktepuii. CTpoeHHE 3YKapHOTHUECKON KIETKHU.
OCHOBHBIE OTJINYHSI PACTUTENLHOMN, JKUBOTHOM U IPUOHON KJIETKH.

IToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIHMKC, X (PyHKIUU.
[Tnasmarndeckass memOpana, €€ cBodcTBa W (QyHKUMH. LluToruiasmMa u €€ OpraHoOWAbL
OnnomemOpanHble opranonnsl kietku: JIIC, anmapar [N'onbmsky, muzocomel. [lonyaBTroHOMHBIE
OpraHoufbl KJETKH. MMUTOXOHApHWH, MiacTuibl. IIpoucxoxneHne MHUTOXOHAPUA U IIACTHA.
Buner mtactin. HememOpaHHbIe OpraHOUBI KJIETKU: pUOOCOMBI, KJIETOUHBIH LIEHTP, LEHTPHUOJIH,
PECHUUKH, KTYTUKH. DYyHKINUN OPraHOMOB KJIETKH. BriroueHus.

Anpo — perynsaTopHslil LeHTp kieTku. CTpoeHHe sapa: simepHas 000J0UKa, KapHoIuia3Ma,
XPOMAaTHH, AAPBILIKO. XPOMOCOMBL.

TpaHcnopT BelecTB B KJIETKE.

JAeMoOHCTpaLHu:

IToptpeter: A. Jlesenryk, P. I'yk, T. IllBann, M. Illnelinen, P. Bupxos, JIx. YorcoH, @.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammsbl.  «Pacnpenenenue XUMHUYECKUX 3JIEMEHTOB B  HEXKHBOW MPHUPOAELY,
«Pacnpenenenne XuMHUECKHX 3JIEMEHTOB B )KUBOW MPUPOAEY .

Tabmmuuer u cxemsl: «llepuomndeckast TabnuIa XUMHYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl Boab, «buocuntes Oenka», «CtpoeHue Monekyibl Oenka», «CTpoeHue hepMeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenue monekyiaplt AT®», «CTtpoeHne 3yKkapuoTHIECKOM
KJeTkny», «CTpoeHue >XUBOTHOH KieTkw», «CTpoeHHe pacTUTENbHOH KieTkn», «CTpoeHue
MIPOKapUOTHYECKON KieTKW», KCTpOoeHHue siipa KIETKU», «Y IeBoAb, «JIunmuasn.

ObGopynoBanue: CBETOBOH MHKPOCKON, OOOpPyAOBaHUE MAJIi NMPOBEACHUS HAOIIOICHMI,
U3MEPEHUH, SKCIIePUMEHTOB, MUKPOIIPENapaThl PACTHTENBHBIX, XMBOTHBIX M OaKTEpHATIBHBIX
KJIETOK.

JlaboparopHbie 1 npakTHYeCKHe PadoThI:

JlaboparopHasi padora No 1. «/3ydyeHHe KaTaJIUTUYECKOW AKTUBHOCTH (hEPMEHTOB (HA
NpUMepPe aMHJIa3bl WIIH KaTalla3bl)y.

JlaboparopHasi pabora Ne 2. «/3y4yeHHWe CTPOESHHS KJIETOK PACTCHHIA, >XUBOTHBIX H
OakTepHil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPETIapaTax U UX OMUCAHUE).

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

Ob6men BemectB, wi MeTabomuaM. AccumMwrauus (MacTuyeckuii oOMeH) U
IUCCUMIIISALIUS (SHEPreTHYeCKii 0OMeH) — IB€ CTOPOHBI €IMHOTO Mpolecca Meradonusma. Ponb
3aKOHOB COXPAHEHUS BEIECTB U SHEPTUU B TOHUMAHUH METa0O0IN3Ma.

Tuner oOmeHa BemecTB: aBTOTPOdHBINA U rereporpodHbii. Ponb depmenToB B oOMeHe
BELIECTB U MPEBPALIEHUH SHEPTUHU B KJIETKE.

@®orocunte3. CperoBass W TeMHOBas (asel ¢orocuHTe3a. Peakuuu (orocunTesa.
OddextuBHOCTH PoTOCHHTE3a. 3HAUEHNE (POTOCUHTE3A JIS KU3HU Ha 3emie. Bnusaue ycnoBuit
cpenbl Ha (OTOCHHTE3 U CITOCOOBI MOBBILIEHHUS €r0 MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTCHHHN.



XeMocuHTe3. XeMOCHHTe3Upyromue OakTepuu. 3HaUE€HUE XEMOCHHTe3a I JKH3HU Ha
3emute.

Oueprernuecknii  oOMeH B KkieTke. PaciuerieHne  BEINECTB, BBIACICHHE U
aKKyMyJINPOBaHHE SHEPTUH B KJIETKE. DTarbl sHepreTuueckoro odMeHa. I mukomms. bpoxxenne u
ero Buabl. KucioponHoe OKHCJI€HME, WM KJIeTO4YHoe JbixaHue. OKHUCIUTeNbHOe
dochopumuposanue. IPpdekTHBHOCTh SHEPTETHUECKOTO OOMEHa.

Peakunn wmarpuuHoro cuHresa. leHermueckass wunHpopmarus u JHK. Peammszauwms
reHeTHYeCKol MHpopMauuu B KieTke. | eHeTndeckwii Kog U ero cBoiicra. TpaHcKpumus —
matpuunblii cuaTe3 PHK. Tpancnsauus — 6uocunTe3 Oenka. Dtansl Tpancmsiunu. Konuposanue
aMHHOKHUCIIOT. Posb pubocom B OnocuHTe3e Oenka.

Heknerounsie ¢opmel xm3am — Bupycel. Hcropust otkpeitust BupycoB (. W
Hpanosckmit). OCOOEHHOCTH CTPOSHHS M JKU3HEHHOTO IIUKJa BUpycoB. bakTepunodaru. bonesnu
pacTeHH, JKHBOTHBIX U YEJIOBEKA, BhI3bIBAEMBIE BUpycaMu. Bupyc nMMyHoaeduuuTa demoBeka

(BY) - Bo3Oymutens CIIMJla. OOpartHas TpaHCKpWINLWS, peBepTasa U HWHTErpasa.
[MpodunakTruka pacpoCTpaHEHUsT BUPYCHBIX 3a00JIEBaHUI.
JAeMoOHCTpaLUu:

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

Tabmupr  w cxembl:  «Tumbl  muTaHusy, «Metabommsmy,  «MHUTOXOHAPUSY,
«JHepreTruecknii oOMen», «Xjopomiacty, «®Porocunres», «Ctpoenne JIHK», «CtpoeHue u
¢yHkunonnpoBanue reHa», «CwuHres Oemka», «l'eHermdyeckwii kom», «Bupycem,
«bakrepnogparm», «Ctpoenne wu xu3HeHHbld 1wmkin Bupyca CIIM/la, Oaxrtepuodaray,
«Pennukanms JTHK».

Obopynosanue: mopenu-anmuukanu «Y nsoenue JJHK u Tpanckpunums», «buocuHTe3
6enka», «CTpoeHue KIeTKu», Mozxenb cTpykrypel JIHK.

Tema S. PasMHOKeHHE H HHAMBHAYAJBHOE PA3BHTHE OPraHU3MOB.

KnerouHblii UMKN, WK JKU3HEHHbIH LUK kjerku. UHtepdaza m mmros. Ilpomeccsr,
nporekaromue B uHTepdaze. Permmkanms — peakumss marpuyHoro cunresa JAHK. Crtpoenme
XpPOMOCOM. XPOMOCOMHBIA Ha0Op — Kapuotum. JMIUIOWAHBIA U TarUIOMIHBIH XPOMOCOMHbBIE
Habopel. XpoMaruasl. LluTomornueckne OCHOBBI Pa3MHOXKEHHS M MHIUBUIYAJbHOTO Pa3BUTHUS
OpPraHU3MOB.

Henenne xnerku — muro3. Ctanuu muto3a. Ilpouecchl, NMpoucXonslIue Ha pPasHbIX
CTAOUSIX MUTO34. BHUOJIOrHuecKui CMBICIT MUTO34.

IIporpammupyemasi ruOeIb KJIETKH — aroNTO3.

@opMbl  pa3MHOXKEHHsI OpraHM3MOB. Oecrosoe U monooe. Bunel  Oecmonoro
Pa3MHOXKEHUS: AEJICHHE HAABOE, MOYKOBAHHWE OAHO- M MHOTOKJIETOYHBIX, CIOpooOpa3oBaHue,
BEre€TATUBHOE pa3MHOkeHHe. MCKyCCTBEHHOE KJIOHUPOBAHUE OPTraHU3MOB, €rO 3HAYeHHUE IS
CEJIeKLIUH.

[TonoBoe pa3MHOKEHHE, €ro OTJINYHUS OT OECIONOrO.

Meiios. Crapun Mmeiiosa. Ilpoueccel, mpoucxopsimue Ha crtaausx Meiosza. Ilosenenue
XpOoMocoM B Mero3e. Kpoccunrosep. bruonorndecknii CMpICT U 3HAYEHUE MEHO03a.

I'amerorenes — mponecc 0Opa3oBaHMs MOJIOBBIX KJIETOK y JKUBOTHBIX. I10IOBBIE JKENe3bI:
CeMeHHUKH M suyHuKH. OOpa3oBaHue M Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTO30uf,
SHLIeKIIeTKa) — chepMatoreHe3 u  osoreHe3. (OcoOEHHOCTH CTPOEHHs SHLEKIETOK M|
cnepmaTo3onioB. Omnonorsopenue. [lapreHorenes.

WunusuayanpHOe pa3BuTHE (OHTOTEeHE3). OMOpHOHAJIBHOE pa3BUTHE (IMOpHOTreHe3).
Ortanbel 3MOPHOHAJNBHOTO Pa3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX. APOOJICGHHE, TacTpyJIILHs,



opranorenes. [loctamMOproHanpHOE pasBuTHe. THIBI TOCTIMOPUOHAIBHOTO PA3BUTHUS. MPSIMOE,
HerpsiMoe (JIMYMHOYHOE). BiusiHue cpembl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIOCOOHBIE
BBI3bIBATH BPOXKIEHHBIE YPOACTBA.

Poct u passutue pactenuii. OHTOreHe3 LIBETKOBOIO PACTEHUsl: CTPOEHHUE CEMEHHU, CTaJuu
pa3BUTHSL.

JdeMoOHCTpaLUu:

Tabmmuer u cxembl: «POPMbI Pa3MHOKEHHUSI OPraHU3MOBY, «JIBOMHOE OIIONOTBOPEHUE Y
LBETKOBBIX pPAacTeHUi», «BereraTuBHOE pPAa3sMHOXEHUE pPACTeHUI», «/leneHne KieTku
OakTepuit»y, «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XPOMOCOMBI», «KIETOYHBIA ITUKID,
«Penmnmukanms [THK», «Mwuto3», «Menosy, «lIpsamoe n Henpsmoe passurtue», «l'amerorenes y
MJIEKOTIUTAIOLIUX U YesoBeKay, «OCHOBHbIE CTaAUN OHTOTEHE3a.

ObGopynoBarne: MHUKPOCKON, MHKpompenaparbl «CrnepMaTo30uabl MIIEKOIMHUTAOLIETOY,
«siineknerka mnexkonutaromero», «KapuoxknHes B KJI€TKax KOpeIIKa JyKa», MarHUTHas
MoJeTb-anInKanus «Jlenenue kinetku», moaens JJHK, monens MeradasHOM XPOMOCOMBIL

JlaboparopHblie 1 npakTHYeCKHe PadoThI:

JlaboparopHasi padora Ne 3. «HabnroneHne MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa JIyKa Ha
FOTOBBIX MUKpPOIpenaparax».

JlaboparopHasi pabora Ne 4. «M3yueHue CTPOEHHs] TOJIOBBIX KJETOK Ha TOTOBBIX
MHUKpOIpenapaTax».

Tema 6. HacnencTBeHHOCTD M H3MEHYHBOCTh OPraHH3MOB.

Ilpenmer u 3amaun reneruxu. HMcropus passutus reHeruku. Ponap nurosorun u
SMOPHOJIOTHH B CTAHOBJICHHH FeHETUKU. BKJIax poCCUICKIX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
TeHETHKH. MeTonpl TeHeTUKH (TUOPHIONOTHUECKUH, IUTOreHEeTHYECKUH, MOJEKYJISPHO-
reHeTrueckuil). OCHOBHbIE F'eHETUYECKHE MOHATHA. | eHeTHIecKasi CHMBOJIMKA, UCTIONb3yeMast B
CX€Max CKpEIIMBAHUIM.

3aKOHOMEPHOCTH  HaclelloBaHUs  IPU3HAKOB, ycTaHOBIeHHble [I.  Mennenem.
MoHoruOpuaHOe CKpelBaHue. 3aKOH eqMH000pas3ust THOPUIOB nepBoro nokoyenus. [Ipasmo
JOMMHHMPOBAaHUA. 3aKOH paclieruieHus npusHakoB. I'mmoreza uucroTel ramer. IlonHoe u
HEMOJIHOE JOMUHUPOBAHHUE.

JurnOpunHoe  CKpeluMBaHHWE. 3aKOH HE3aBUCHMOIO  HACJIEAOBAHHUS  MPH3HAKOB.
{uToreneTn4yeckue OCHOBBI AMTHOPUIHOTO CKPEIMBAHHS. AHAIM3HPYIOLIEe CKpEIIUBAHUE.
Hcnonp3oBaHne aHATM3UPYIOIIEr0 CKPEIIMBAHUS ISl ONPEAESICHHs TeHOTHIIA OCOOH.

CueruteHHoe HacnenoBaHue mpu3HakoB. Pabora T. Moprana mno CLEIUIGHHOMY
HACJIeIOBAHUIO TeHOB. HapyllleHne cLemieHns FeHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas1 TEOPHs HACIEACTBEHHOCTH. | eHeTHIeCcKue KapThl.

I'enetuxa nona. XpoMOCOMHOeE OmpezesieHue Moya. AyTOCOMBI U MOJOBbIE XPOMOCOMBI.
I'omoramerHble U rereporameTrHele OpraHusMbl. HacnenoBaHue NpPHU3HAKOB, CLEMJIEHHBIX C
MIOJIOM.

H3meHunBOCTE. BUIbI N3MEHUYMBOCTH: HEHACIEACTBEHHAs! U HACIEACTBEHHAsA. Ponb cpenbl
B HEHACJICACTBEHHOW HW3MEHUMBOCTH. XapaKTePUCTUKAa MOAM(PHUKALMOHHON W3MEHYMBOCTH.
Bapuanuonsslii psaa U BapuanuoHHasi kpusasi. Hopma peaxuuu npusnaka. KonudectseHHble U
Ka4eCTBEHHBIE ITPU3HAKU M X HOpMa peakinu. CBoicTBa MOIH(DUKAITMOHHON N3MEHYUBOCTH.

HacnencrBeHnHas, mim reHOTUNTMYECKAs, M3MEHUYMBOCTh. KOMOMHATHBHAS W3MEHYHUBOCTb.
Meiio3 u mTONOBOW TMpoOLlECC — OCHOBA KOMOHMHATUBHOW W3MEHYMBOCTH. MyTalliOHHAs
u3MeHUnBOCTh. Krnaccudukanuss MyTanmii: TeHHblE, XPOMOCOMHBbIE, T¢HOMHble. YacTota u



NPUYMHBI MyTauuid. MytareHable GakTopbl. 3aKOH TOMOJIOIHYECKHX PSIIOB B HACIEICTBEHHOMN
n3MeHunsocty H. M. Basusosa.

BresinepHast HacneICTBEHHOCTb U MI3MEHUHUBOCTD.

I'enetuxa uenoseka. Kapuorun uyenoBexka. OCHOBHbIE METOABI T'€HETUKH 4YeJOBEKa:
TeHeaJOTUYeCKNil, ONU3HELOBbIA, [UTOICHETUYECKUM, OHOXMMHUYECKUN, MOJEKYJSIPHO-
reHerndeckuii. CoBpeMEHHOE OmpefeleHne T'eHOTUIA. TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIHPOBaHUe, B TOM uucie ¢ nomombio [I[[P-anamu3a. HacnencTeeHHble 3a0oyieBaHUs
YeloBeKa: TeHHble OoNe3HH, OONE3HH C HACIEACTBEHHOW MpPeIpacroiOKEHHOCTHIO,
XpoMocoMHble Oone3Hu. Comarudeckue W reHepaTuBHble MyTauud. CTBOJIOBBIE KIIETKHU.
[IpuHIMIIEL 3M0POBOTrO 00pa3a JKU3HHU, TUATHOCTUKH, MPOPHIAKTHKN U JICYCHUS] MCHETHYECKUX
Oonesnell. MenUKO-reHETUYECKOe KOHCYJIBTHPOBAaHUE. 3HAYEHHWE MEAULIMHCKOW TE€HETHKH B
NPEAOTBPALICHUN 1 JICUEHUH FeHETHUECKHUX 3a00JI€BaHUN YEJIOBEKa.

JAemMoHCTpaLUu:

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

Tabmmuer u cxembl: «MOHOTHOPUIHOE CKPELIMBAHUE U €r0 LIUTOT€HETHYECKasi OCHOBAY,
«3aKOH paclleryieHuss M €ero LUTOreHeTU4YecKas OCHOBa», «3aKOH YHUCTOTbI Tramery,
«lurubpunnoe ckpemuBanue», «LluTomormueckue OCHOBBI IUTHOPUIHOTO CKPEIIUBAHUSY,
«Merosy, «B3auMoaencTBUe ajuIeNbHBIX T'eHOBY, «I'eéHeTnueckue KapThl PaCTEHUN, KUBOTHBIX
U yenoBeka», «l'eHeTnka moja», «3aKOHOMEPHOCTH HACJIENOBaHMs, CLEIUIEHHOIO C IOJOMY,
«Kapuotunel dYenmoBeka M KUBOTHBIX», «Buabel u3MeHunBocTH», «MoanupukaunoHHAS
U3MEHYNBOCThY, «HacnenoBanue pesyc-gpakropa», «l'eHeTnka rpymm KpoBn», «MyTaluoHHas
U3MEHYUBOCTH.

ObGopynoBanne: Mopenu-ammuiMkaunu «MoHOruOpugHOE CcKpemuBaHue», «HemnomHoe
IOMUHHUpOBaHUeY, «JurnOpumHoe ckpemuBaHue», «llepekpéct XpoMOCOM», MHKPOCKOI HU
MuKponpenapar «Jlpo3opuna» (Hopma, MyTauuu GOpPMBI KPBUIBEB M OKPACKH Teia), repOapuit
«I"opox moCeBHOIY.

JlaboparopHblie 1 npakTHYeCKHe PadoThI:

JlaboparopHas paborta Ne 5. «M3y4yenne pe3ysnbTaTOB MOHOTHOPUIHOTO U TUTHOPHIHOTO
CKPELINBAaHUA Y APO30(UIIBI HA TOTOBBIX MUKPOIpEnapaTaxy.

JlaboparopHasi padora Ne 6. «V3ydenrne Monu(pUKAITMOHHON M3MEHUYHNBOCTH, TOCTPOCHUE
BAPUALMOHHOTO Psila U BAPHALIMOHHON KPUBOIY.

Jlaboparopnass pabora Ne 7. «AHamM3 MyTaumid y Opo30QibI Ha TOTOBBIX
MHUKpOIIpenapaTax».

IIpakrrueckas padora Ne 2. «CocTaByieHHe U aHATN3 POIOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexuus Kak Hayka U mpoliecc. 3apokAeHHe celeKIMM U fomecTtukanus. Yuenue H. 1.
BaBunoBa 0 wLEHTpaX NPOMCXOXKIEHUST W MHOrooOpasusi KyJNbTYpHBIX pacTeHHi. L{eHTpsI
MIPOUCXOXKJIEHUS JOMALTHUX XKUBOTHBIX. COpT, MOpOAa, LITaMM.

CoBpeMeHHBIE METOIBI CeNeKUNH. MacCOBBIH U WHAWBUAYAJIbHBIH OTOOPBI B CENEKLIUU
pacTeHuil U KUBOTHBIX. OLIEHKa 3KCTepbepa. bIM3KOpONCTBEHHOE CKpPEINBAaHIEe — MHOPUIMHT.
Uucras guHus. CkpemmBaHWe YWUCTBIX JiMHWA. [erepo3nc, win THOpUOHAs —CuUJa.
HeponcreenHoe ckpemmBanne — ayrOpuaumur. OtnanéHHas ruOpunuzanuss W e€ yCIexu.
HckyccTBeHHBIH MyTareHe3 U MOJyYeHUE MOJUILUIOWAOB. JlOCTHXKEHUs CENEKLUHH PacTEHHI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorus kak orpacib Npou3BOACTBA. ['eHHas MH)KeHepHsl. JTalbl CO3JaHUs
pexomOmnnanTHON JIHK wm TpaHcrenHeix opranmsmos. Kinerounas wumxkeHepusi. Kierounsie
KyJbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHuid. KioHMpoBaHue BBICOKOIPOAYKTHUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPTaHM3MOB. JKOJIOTHYECKHE H JTHYeckue mnpodiembl. MO -
TeHEeTHYECKH MOIU(UIINPOBAHHBIE OPTaHNU3MBL.

JlemoHCTpauuu:

IToptpersr: H. . Basunos, . B. Muuypun, I'. 1. Kapnedenko, M. ®@. lsaHoB.

Tabmmuupr u cxemsl: kapTa «LIeHTPbI MPOUCXOXKAEHHUS M MHOro0Opasusi KyJbTYpPHBIX
pacteHuii», «Ilopoabl JOMaLTHUX >KUBOTHBIX», «COpTa KyJbTYPHBIX pacTeHui», «OTaanéHHas
ruOpunuzanus», «Pabotel akamemuka M. @. HsanoBay, «llomumionaus», «OObeKTHI
ounorexHonornny, «KierouHele KynbTypel M KJIOHHpOBaHHE», «KOHCTpyHpoBaHHE U TEpPEHOC
T€HOB, XPOMOCOMY.

ObGopynoBanue: MyJISKH IUIONOB W KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pacrenuii, repdapuii « CebCKOX03sIIICTBEHHBIE PACTEHUSY.

JlaboparopHblie 1 npakTHYeCKHe PadoThI:

Oxckypeuss «OCHOBHbIE METOIBI M OCTHIKEHMSI CEJIEKIMHM PACTeHHWH U KMBOTHBIX (HA
CEJIEKI[HUOHHYIO0 CTaHLUIO, IJIEMEHHYIO (epMy, COPTOHCIBITATENIbHBIA YYaCTOK, B TEIIMYHOE
XO3SICTBO, JJA0OPATOPHUIO arpOyHUBEPCHTETA MITH HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. IBo/1roLIHOHHASI 6HOJIOTHS.

IIpeanoceliku BO3HUKHOBEHMsI 3BOJIIOLIMOHHON TEOPUU. DBOJIOLMOHHAs Teopus U eé
MecTo B Onosioruu. BinsiHue 5BONMOLIMOHHON TEOPHH Ha pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CsunerenbctBa sBomonuu. IlaneoHTonoruyeckue: MOCAEAOBATENbHOCTD IOSIBIEHUS
BUJIOB B MMAJICOHTOJIOIMYECKOH JIETONUCH, TiepexonHble ¢popmel. buoreorpaduueckue: cxoacTso
u pazinuue (ayH u GJop MaTEPUKOB U OCTPOBOB.

OMOpPUONIOTHYECKHE. CXONCTBA M PA3IN4Usl 3MOPHOHOB Pa3HBIX BHIOB ITO3BOHOYHBIX.
CpaBHUTENIbHO-aHATOMUYECKHE: TOMOJIOTMYHBbIE, AaHAJIOTUYHbIE, PYIHUMEHTapHblE OpraHhl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUECKHE. CXOACTBO MEXaHHW3MOB HACJEACTBEHHOCTH U
OCHOBHBIX META0OJIMUYECKUX MYTeH y BCEX OPraHU3MOB.

OsomonuonHass teopust Y. [lapsuna. Ilpeanocbulku BO3ZHUKHOBEHHUS JAapBUHU3MA.
JBIOKyIIMEe CHUJIBI  3BOJMIOLMH BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE TIpU
OTPaHUYEHHOCTH PECypCOB, HEONpeAeNéHHas H3MEHYHMBOCTb, OoOpp0a 3a CyIIeCTBOBAaHHE,
€CTeCTBEHHBIH 0TOOP).

Cunretnueckas Teopust sBosoLuH (CTI) 1 €€ OCHOBHBIE MOJIOKEHHUSI.

Mukpossosonus. [Tonynauus kak eIUHULA BUAA U 3BOJIIOLIUU.

Jprokynie cuibl ((pakTOphl) 3BOJIOLUN BHIOB B NMPHPOAE. MyTallMOHHBIN Mpouecc U
KOMOWHATHBHAS HM3MEHYMBOCTb. llomymsimuoHHBIE BONHBI U Apeili¢ reHoB. Hsomsimms u
MUTPALIS.

EcrecTBennsblii oTOOp — Hampasmstoumii ¢akrop 3omronud. POpMBI €CTECTBEHHOTO
otbopa.

[IprcnocobneHHOCTh OPraHU3MOB KaK pe3ysbTaT 3Boyounu. Ilpumeps! mpucnocobnennii
y Opraau3MoB. ApoMOp¢03bl U UANOATATITALIHH.

Bun u BupmooOpaszoBanme. Kpurtepuum Buma. OcHoBHBIE (DOpMBI BHIO0Opa30OBaHUS:
reorpadpuueckoe, IKOJOTUIeCKOe.



Makpossosrorusi. PopMbl 3BONOLMHU: (pHIIETHYECKAs], AUBEPTEHTHAs, KOHBEPTEHTHAs,
napaiesnbHas. HeoOpaTuMoCTh 3BOIIOLINH.

IIpoucxoxxaeHne  OT  HECHEeLUATU3UPOBAHHBIX  IPEIKOB. IIporpeccupyromas
crenuanu3auys. AfantuBHas paguarus.

JeMoOHCTpaLUK:

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

Tabmuuer u cxembl: «Pa3BuTHE OpraHUYEecKOro Mupa Ha 3emiie», «3apOIbILIH
MO3BOHOYHBIX JKUBOTHBIXY», «Apxeontepukcy, «Popmbl OoppOBI 3a CyIIECTBOBAHHUEY,
«EcrecTBennbiii  otOop», «MHOrooOpasue CcoOpToB pacteHmit», «MHoOrooOpasue Tmopoxa
JKUBOTHBIX?, «ITonmynauuny, «MyTauuoHHas HU3MEHUYUBOCTbY, «ApomMop¢o3bD»,
«Unuoananramuuy, «OOmast aereHeparms», «JlBrkymme cuibl 3BOMOIMNY, «Kapra-cxema
mapmipyra nyremectsuss Y. [lapsunay, «boprba 3a cymectBoBanue», «lIpucnoco0iaeHHOCTD
opranu3MoBy, «I eorpaduyeckoe BHI000pa30BaHUEY, K IKOJOTHUECKOE BUAO0OPa30BAHUEY.

ObGopynoBanue: KOJJIEKIUSI HACEKOMBIX C PA3JINYHBIMHU TUIIAMH OKPACKH, HAOOp IUIONOB U
ceMstH, kosutekuust «[IpuMeprl 3aIUTHBIX TPUCTIOCOONIEHUH Y JKUBOTHBIX», Moaenb « OCHOBHBIE
HAIpaBJICHUS 3BONIONNNY, 00BbEMHAst Mozelb « CTpOEHHE TOJIOBHOIO MO3Ta TTO3BOHOUHBIX.

buoreorpaduyeckast kapra wmmpa, KoJuleKius «@DOpMBI COXPAHHOCTH HMCKOMAEMbIX
JKUBOTHBIX U pacTeHMil», Mozenb ammuukauus «llepexpéct xpomocom», BlakHble Mpenaparhbl
«PazBurne Hacekomoro», «Pa3BuTHe IATYIIKW», MUKpompenapar «Jlpozodumay (HOpMA,
MyTalu (OPMBI KPBLIBEB U OKPACKH TEJIA).

JlaboparopHblie 1 npakTHYeCKHe PadoThI:

Jlaboparophas padota Ne 1. «CpaBHeHUe BUIOB 110 MOPHOIIOTHIECKOMY KPUTEPHIOY.

JlaboparopHasi pabdora Ne 2. «OmucaHue NPUCTIOCOONEHHOCTH OpraHu3Ma H ¢
OTHOCHUTEJIBHOTO XapakTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KM3HHU Ha 3emJie.

JloHayuHble NPEACTaBICHUs O 3apOoXAeHUU ku3HU. HayuHble rumore3bl BOSHUKHOBEHUS
KU3HU Ha 3emuie. aOMOTreHe3 W MaHCHepMHsl. XUMHYecKas 3BOJIOLUS. AOHOreHHBIH CUHTE3
OpraHMYEeCKHUX  BELIECTB M3 HEOPraHWYeCKUX. OKCIEePUMEHTaJbHOE IOATBEP)KIEHUE
XuMH4YecKor sBomounu. HaganpHelie sTanbl Ononorndeckoit ssoonuu. [ unoresa PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKH. [lepBble KIETKH U UX
spomonus. @opMuUpoBaHNE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

Pazeutne xu3um Ha 3emye mno spam U nepuomam. Karapxed. Apxeickas u
npotepo3okickass 3pbl. [lameos3oiickasi spa U €€ TepHOAbL KEeMOPUICKHHA, OPAOBHKCKUH,
CUJTyPUICKH, TE€BOHCKUH, KAMEHHOYT'OJIbHBIN, IEPMCKH.

Meso30iicKkast 3pa U €€ Nepuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kaiino3oiickas 3pa u €€ nepuoabl: NajJeOoreHOBbId, HEOT€HOBbIN, AaHTPOIIOTE€HOBBIN.

XapakTepucTuka KJIMMaTa M reoJlorndeckux MpoueccoB. OCHOBHBIE 3Talbl 3BOJIOLUU
PAaCTUTENBHOTO M KMBOTHOrO Mupa. ApoMopdo3bl y pacTeHWil U >KUBOTHBIX. llosiBieHwue,
pacuBeT U BBIMHUpPAHUE TPYIII XKUBBIX OPraHU3MOB.

CucreMa OpraHMYeCKOro MUpa Kak OTpakeHue 3BOJroLHU. OCHOBHbBIE CUCTEMaTHYECKUE
IPyMNIbl OPraHU3MOB.

OBomronus 4enoBeka. AHTpoOmNoJjoruss Kak Hayka. Pa3BuTue npeAcTaBieHUNH O
MIPOUCXOXKJIEHNH YesoBeka. MeTobl u3yueHus aHTpornoresesa. CXoAcTBa U pa3indus 4esoBeKa
U S)KUBOTHBIX. CHCTeMaTHYeCKOEe MOJIOKEHNE YeJIOBEKa.



Hpmwkymue cuibl  (pakTtopel) aHTponoreHesa. HacnencTBeHHass HW3MEHYHMBOCTH U
ectecTBeHHbII 0TOOp. OOImecTBeHHBIN 00pa3 JKU3HH, U3TOTOBJICHUE OPYAUI TPYya, MBILLJICHHE,
peub.

OcHOBHbBIE CTaIUU U BETBU 3BOJIOLUU YEJOBEKAa: aBCTPAJONMUTEKH, YenoBeK yMebli,
Yenosek npsMmoxonsamuii, Yenosexk HeaHaepranbckuii, Yenosek pasymubeii. Haxogkm
HCKOIAeMbIX OCTaTKOB, BPEMs CYIIECTBOBaHUS, 00JAaCTh PaclpOCTpaHEHUs, 0OOBEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHS.

Uenoseueckne pacbl. OCHOBHBbIE OOJbINME pachl: €BPOMEOHAHAs (eBpa3uiicKasi), HErpo-
aBcTpasiongHasi  (9KBaTOpUajbHAsl), MOHIOJOUAHAs  (a3uMaTcko-aMepukaHckas).  YepTel
MPUCMIOCOOJIEHHOCTH TIPECTABUTENEH UEeNOBEUYECKUX pac K YCJIOBUSM CYIIECTBOBAHMS.
Enuncrso yenoseueckux pac. Kputuka pacuszma.

JdemMoOHCTpaLUu:

[Moptpersr: ®@. Pean, JI. Tlactep, A. 1. Onapun, C. Musnep, I'. FOpu, Y. [lapsuHn.

Tabmupr u cxembl: «Bo3HukHOBeHHEe COJTHEUHOH CHCTEMBI», «Pa3BUTHE OPTaHUYECKOTO
mupa», «PacturenbHas kietkay, <OKuBoTHas kietka», «lIpokapuorudeckas KJeTKay,
«CoBpeMeHHasi cHCTeMa OpraHu4Yeckoro Mupa», «CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHUS
YeJIOBeKa M 4eNIOBeKOOOpa3HbIX 00e3bsiH», «OCHOBHbBIE MECTa MAJEOHTOJOTMYECKUX HAXOMOK
MPEAKOB COBPEMEHHOIO 4YenoBekay, «JlpesBHeimme moauy», «lpesHue monu», «llepsbie
COBpEMEHHbIe JTroaAn», «UenoBeueckue pachiy.

Obopynosanue: wmyssiku  «[IpoucxoskaeHue denoekay (OFOCTBI  aBCTPAJIONUTEKA,
IUTEKAHTPONA, HEaHAEPTANbla, KPOMAHBOHIIA), CIECTKH WJIM M300paKeHHs] KAMEHHBIX OpyIuil
MEePBOOBITHOTO YeNoBeKa (KaMHU-4OMMepbl, pyOmia, ckpedia), reoXpoHOJorudeckast Tabimua,
KOJTeKIHs «POPMBI COXPAHHOCTH HCKOMAEMBbIX JKUBOTHBIX U PACTEHUID.

JlaboparopHblie 1 npakTHYeCKHe PadoThI:

IIpakTuyeckas padora Ne 1. «M3yueHne UCKOMAEMBbIX OCTATKOB PACTEHUH M KUBOTHBIX B
KOJUTIEKLIUSXY .

DKcKypeust «IBONIIOLIMS OPraHMYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIH WIIH
KpaeBeaUeCKUid My3eii).

Tema 3. Opranu3msl U OKPY:KAKIIAS Cpeaa.

Oxoyorusi Kak Hayka. 3ajaud M pasgenbl OKOJOTMH. MeToabl 3KOJOTHYeCKUX
UCCJIEJOBAHUN. DKOJOTHYECKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpr  oOutaHust  OpraHW3MOB.  BOXHAs,  HA3€MHO-BO3MYyILIHAS,  IOYBEHHAs,
BHYTPHUOPTAaHU3MEHHAS.

Oxonorudeckue ¢aktopel. Knaccudukanus skonorudeckux (akTopos: abuoTHUECKHE,
OMoTHUYECKHE U aHTPOIIOreHHbIe. J[eCTBHE HKOIOTNIeCKUX (PAKTOPOB Ha OPTaHU3MBI.

AbuoTtnueckue  (akTOphl:  CBET, TEMIEparypa, BIaXHOCTb. PoTomepuonusm.
[IpucnocobneHnst OpraHu3MOB K IEHCTBHIO aOMOTHUECKUX (akTOpOB. buomornueckue puTMsl.

buornueckne  Qaktoppl. Buael  OMOTHUECKMX ~ B3aMMOJACHCTBHHA:  KOHKYPEHIIHS,
XUIIHUYECTBO, CUMON03 1 ero ¢opmbl. Ilapasutusm, kooneparus, MyTyalu3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HaxJeOHUUECTBO). AMEHCANM3M, HEUTpadm3M. 3HaueHHe OHOTHYECKHX
B3aUMOJIEHCTBUH /IJIs1 CYIECTBOBAHUS OPTraHM3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEepUCTUKU momyssiuu. (OCHOBHBbIE MOKAa3aTeIu MOMYJSLUU:
YHCICHHOCTb, IUIOTHOCTb, POKAAEMOCTb, CMEPTHOCTb, NPHUPOCT, Murpauus. JImHaMHKa
YUCJIEHHOCTHU MOMYJIALUU U €€ PeryJisiysl.

JAeMoOHCTpaLUK:

Ioptpetsr: A. I'ymbonbar, K. @. Pynwe, J. I'ekkens.



Tabmuuer u cxembr: kapta «[Ipuponsbie 30Hb 3eMumny, «Cpenpl 0OOUTaHHS OPTaHU3MOBY,
«@oronepuoansmy, «llomymaunumy, «3aKOHOMEPHOCTH pOCTAa HHUCICHHOCTH TOMYJISIIHU
uH}py30pun-Typenpkm», «IIniessie nemnmny.

JlaboparopHblie 1 npakTHYeCKHe PadoThI:

JlaboparopHast pabota Ne 3. «Mopdonornueckne 0COOEHHOCTH PACTEHUN U3 PA3HBIX MECT
oOuTaHUD.

JlaboparopHasi pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

[IpakTuyeckas pabora Ne 2. «[Toacyér MIOTHOCTH MOMYJISILIAI PA3HBIX BUJOB PACTCHUIN».

Tema 4. Coo0miecTBa ¥ IK0J0rHYeCKHE CHCTEMBI.

CoobmectBo  opranm3mMoB —  Omoneno3.  CTpykrypbl  OHOLIeHO3a:  BUAOBA,
NPOCTpaHCTBEHHas!, Tpodrueckas (mumesasi). Bungel-nomuHanTel. CBs3u B OMOIIEHO3E.

Okosorndeckue cuctemsl (dkocuctembl). [lonstme 00 sKkocucTemMe m OuOreoreHos3e.
OyHKIIMOHANBHBIE KOMIIOHEHTbI 3KOCHUCTEMBI. MPOAYLEHTHI, KOHCYMEHTBI, PEIyLEHTHL
KpyroBopoT BemmecTs m MOTOK 3HEPruM B 3KocucTeMe. Tpoduueckue (mUIneBble) ypOBHH
skocuctembl. [lumesble memu u cetn. (OCHOBHBIE TIOKa3aTelIM 3KOCHCTEMBI. Onomacca,
NPOAYKIHS. DKOJOTHYECKHE NHPAMHUIBL TNPOAYKIHMH, YHUCIEHHOCTH, Omomaccel. CBOHCTBa
SKOCHUCTEM: YCTOMUYUBOCTb, caMOperyJsiius, pazsurue. Cykueccus.

IIpupoaHble 3KOCHCTEMBL. DJKOCHCTEMBI 03€p M peK. JKOCHCTeMa XBOWHOIO WU
IIMPOKOJIMCTBEHHOTO JIieca.

AHTPOIIOT€HHBIE 3KOCUCTEMBL. ATpO3KOCHUCTEMBI. Y pOO3KOCHCTEeMBL. buosnormueckoe u
XO3SIICTBEHHOE 3HAUEHUE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopasznoobpasue kak (aktop ycroiiunBoctu skocucteM. CoxpaHeHHe OHOJIOrHYECKOro
pasHooOpasust Ha 3emuie.

Yuenue B. 1. Bepnaackoro o 6mocdepe. I'paHuubl, coctaB U CTpykrypa Ouochepsl.
’Kusoe BemectBo u ero gyHkuuu. OcobeHHOCTH OHOChepsl Kak TI00aTbHONW 3KOCHCTEMBL
JluHamuueckoe paBHOBeCHe U oOpaTHas CBsi3b B Onocdepe.

KpyroBopoTsl BemiecTB W OHOr€OXMMHUYECKHE ILIMKJIBI 3JIEMEHTOB (yIjiepona, a3oTa).
3oHanpHOCTL OrOCchepbl. OCHOBHBIE OMOMBI CYIITH.

UenosedecTBo B Orocdepe 3emin. AHTPONIOreHHbIE H3MeHeHus B Onocgepe. [modanbHbIe
SKOJIOTUYECKUE TIPOOITIEMBL.

CocymecTBoBaHue mpupoabl U Yenosedectsa. CoxpaHeHne OHMOPa3HOOOpa3Hust KaK OCHOBA
ycroitunBocTu Ouocheprr. OCHOBa palMOHAIBHOTO YIIPABIEHHS MPUPOAHBIMHI PeECypcaMu M UX
ucnonb3oBanue. JlocTikeHns OMONIOrUN 1 OXpaHa MPUPOABL.

JemMoOHCTpaLHu:

IToptpeter: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmmuer u cxembl: «Ilumesbie nenm», «buonenos: cocraB u crpykrypay, «llpuponHsie
coobmectBay, «llemn nmraHws», «JKojormueckas mnupamupa», «buocdepa u UenmoBeky,
«2JKocucTemMa UIMPOKOJIHUCTBEHHOrO Jieca», «IJDKOCHUCTeMa XBOMHOro useca», «buoueHos
BOOEMAY, «ArpouneHo3y», «lIpuMepHBIE aHTPONOreHHbIE BO3NCHUCTBUS HA TMPUPOAYY,
«BakHelnne WMCTOYHMKU 3arpsi3HEHUs BO3JlyXa M TPYHTOBBIX BOA», «llouBa — BakHeWInas
cocTaBisroast Onocdepsy, «PakTopsl Aerpagaunu nousy, «llapHukoBeii 3 dexT», «PakTopsl
PaTMoOaKTUBHOTO 3arpsi3HEeHUs onocdeprry, «O0mas cTpykTypa Ouocheps», «Pacnpocrpanenne
xKU3HU B Omocdepe», «O30HOBBIN 3KkpaH Omocheps, «Kpyrosopor yriepoma B Omochepey,
«Kpyrosopot a3ora B npupone.

Ob6opynosanue: MOJIeJIb-aNINKaLUs «Tunuyneie OMOLICHO3bD», repbapmuii
«PacturenpHbie  coobmecTBa», kojulekumu — «buoneno3», «Bpemurenn — BaskKHEHIINX



CEJIbCKOXO3SICTBEHHBIX ~ KYJBTYp», TrepOapuu W KOJUIEKLMH pPAaCTeHHH M JKUBOTHBIX,
MPUHAMJIEKALINE K PA3HBIM 3KOJIOTHYECKUM Ipynnam onHoro suaa, Kpacnas kaura Poccniickon
Deneparun, U300pakeHIsI OXPAHAEMBIX BUIOB PACTEHUH U JKHBOTHBIX.



INTAHUPYEMBIE PE3VJIIBTATBI OCBOEHUSA ITPOI'PAMMBLI 11O BUOJIOI'NHN
HA BA30BOM YPOBHE CPEJHET'O OBHIEI'O OBPA3OBAHUA

Cormacho ®I'OC COO, ycranaBmuBarOTCS TpeOOBaHUS K pE3yJIbTaTaM OCBOSHUS
00y4aroIUMHCS TPOrPaMM CpeaHero odiiero oOpa3oBaHUs: JIMYHOCTHBIM, METAIIPEAMETHBIM U
NMPEAMETHDBIM.

JIMUHHOCTHBIE PE3YJBbTATHI

B cTpykType NMYHOCTHBIX PE3yNbTaTOB OCBOEHUs TMpeamera «BHOMOTHS» BbIAEIEHBI
CIEyIIIUe COCTaBISIOIIME. OCO3HaHME OOydYaroIMUMHUCS  POCCHUHCKOH  TpakIaHCKOH
UIEHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITENIbHOCTH M CaMOOIpPENEIeHHUIO,
HAM4YMe MOTHUBAlMH K OOydYeHHIO OWOJOruM, IleJiCHANpaBIeHHOE pPa3BUTHE BHYTPEHHHX
yOexmeHuil TUIHOCTH Ha OCHOBE KITFOYEBBIX IIEHHOCTEH W HUCTOPUYECKHMX TPAIMIIUN Pa3BUTHSI
OMONIOTMYECKOr0 3HAHUS, TOTOBHOCTb M CIHOCOOHOCTh OOYYaroIIUXCsl PYyKOBOACTBOBAThCS B
CBOEH  NeSITeIbHOCTH  IIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMHM,  MPUCYIIUMH  CHCTEME
Ounojorndeckoro 00pa3OBaHUs, HAJIMYME SKOJOTHMYECKOrO MPAaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTb IIEJTH U CTPOUTD )KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pPe3yNbTaThl OCBOEHMs mpenaMera «BHUONOrus» MOCTUTAKOTCS B €IUHCTBE
yueOHON M BOCIUTATEIBHON NEITENbHOCTH B COOTBETCTBHH C TPATUI[HOHHBIMH POCCHUHCKUMHU
COLIMOKYJIbTYPHBIMU, HCTOPUYECKUMHU U IYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH, MPUHSITHIMH B
o0IiecTBe TpaBHIaMH U HOPMaMd TOBEIEHHsS U CIOCOOCTBYIOT MpPOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTAHMSI M CaMOPA3BUTHS, PA3BUTHS BHYTPEHHEH MO3UIMH JIMYHOCTH, MATPUOTHU3MA,
yBa)KEHHUsS] K 3aKOHY M IPAaBOMOPSAKY, YeJOBEKY TPyda W CTapIieMy MOKOJEHHIO, B3aMMHOTO
yBaKeHHUs, OEpPEKHOTO  OTHOUIEHHS K  KYJbTYPHOMY  HACIeIUI0 W TPamULHsIM
MHOTOHALMOHAJIBHOrO Hapona Pocculickoit @eaepanuu, NpUpoAe U OKPY KarOLIEN cpene.

JIMYHOCTHBIE PE3YbTAThI OCBOEHHS yueOHOro npeamera «bHoorus» MOMKHBI OTPaXKaTh
TOTOBHOCTb M CIOCOOHOCTh OOYYarOIIUXCsl PYKOBOACTBOBAThCs CHOPMUPOBAHHON BHYTpEHHEH
MO3ULIMEN JIMYHOCTH, CHUCTEMON [EHHOCTHBIX OpHEHTAIWii, IMO3UTHBHBIX BHYTPEHHHUX
yOexmeHuil, COOTBETCTBYIOINMUX TPAAUIHMOHHBIM IIEHHOCTSIM  POCCHICKOrO  OOINecTBa,
paciiMpeHre KU3HEHHOTO OIbITA W OMbITAa JESTEIHHOCTH B IMPOIECCE PeaTn3aiuyd OCHOBHBIX
HarpaBJIeHUI BOCITUTATENbHOW AEATEIPHOCTH, B TOM YHCIIE B YaCTH!

1) rpaskaaHCKOro BOCUTAHUS:

c(OPMHUPOBAHHOCTb ~ TPAXMAHCKOW TMO3MIKK  OOy4Yaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOr0 00IIIeCTBa,

OCO3HAHME CBOMX KOHCTHUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, YyBa)K€HHE 3aKOHA U
PaBOTIOPSIIKA,

rOTOBHOCTb K COBMECTHOM TBOPUYECKOM AEATENIBHOCTU TPU CO3MaHUN YUE€OHBIX MPOEKTOB,
pelieHny y4eOHBIX ¥ MO3HABATENBHBIX 3a/1a4, BBIMOJTHEHUH OHOJIOTHYECKUX 3KCIIEPHMEHTOB;

CIOCOOHOCTh  OTpEeAeNATh COOCTBEHHYI) TIO3WIHMIO IO OTHOIIEHUIO K  SIBJICHUSM
COBPEMEHHOM KU3HH U OOBSICHATH €€,

yMEHHE yYUThIBATH B  CBOMX JIEWCTBHSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJEH C pa3HbIMU YOEKIEHUSIMHU, KYJIBTYPHBIMH HEHHOCTSIMH U COLIHATbHBIM
MOJIOXKEHUEM,



TOTOBHOCTb K COTPYOHUYECTBY B IMPOLECCE COBMECTHOTO BBINOJIHEHUSI Yy4YeOHBIX,
MO3HABATENbHbIX M UCCIEAOBATENIbCKUX 3a7ay, YBAXXUTEJbHOIO OTHOLIEHUS K MHEHHIO
OIITOHEHTOB MPU OOCYKIIEHUH CIIOPHBIX BOMPOCOB OMOJIOTHYECKOT0 COACPIKAHUS,

TFOTOBHOCTb K T'yMaHUTApHOHN U BOJOHTEPCKON AesTENbHOCTH,

2) NaTPUOTHYECKOT0 BOCIIUTAHUSI:

c(hOPMHUPOBAHHOCTH POCCHIICKON MPaXKAAHCKOW UACHTHYHOCTH, IATPUOTH3MA, YBAKEHHUS K
CBOEMY HapoOAy, YyBCTBAa OTBETCTBEHHOCTH nepen PoauHON, ropmocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOIi 3bIK U KyJbTYPY, NPOLLIOE U HACTOsIIIee MHOTOHALIMOHAIbHOTO Hapoaa Poccuy,

LIEHHOCTHOE OTHOLIEHWEe K M[PUPOJHOMY HACIEAMI0 U NaMITHUKaM [PUPOIH,
noctuxkeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CHOCOOHOCTh OIIGHMBATh BKJIAJ POCCHICKMX Y4YEHBIX B CTAHOBJICHHE W pa3BUTHE
Ouosoruu, MOHUMaHUs 3HaAYSHHs OMOJIOTMY B TIO3HAHUH 3aKOHOB MPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOTO 00II1eCTBa,;

uneiiHas yOexxIEHHOCTh, TOTOBHOCTD K CIY)KEHHUIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTD
3a ero cynp0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

OCO3HaHHME AYXOBHBIX LIECHHOCTEHN POCCUIICKOTO HAPOa,

c(pOpMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO TIOBEICHNS,

CHOCOOHOCTh OLIEHUBATh CUTYALUIO U MPUHUMATh OCO3HAHHBIE PEIICHHUS, OPHEHTUPYSIChH
Ha MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAaHME JIMYHOT'O BKJIaJa B TOCTPOEHHE YCTOMYUBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pPOAUTENSM, CO3JaHMI0O CEMbU HAa OCHOBE
OCO3HAHHOIO NMPUHATHS LIEHHOCTEeH CeMeNHOH JKM3HU B COOTBETCTBUU C TPaIWULIUSMU HapOIOB
Poccuy;

4) 3¢TETHYECKOr0 BOCIUTAHHS:

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOIECTBEHHBIX OTHOLICHUH;

MOHUMaHHE 3MOLIMOHAJIBHOIO BO3/1€HCTBHUS KUBOU MPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTb K CAaMOBBIPQ)XEHHIO B pa3HbIX BUAAX MCKYCCTBA, CTPEMJIEHUE IPOSBIATH
Ka4yecTBa TBOPUECKOH JINYHOCTH,;

S) ¢usuyeckoro BocnuTaHHs, (GOPMHPOBAHHAA  KYJbTYPbI 3A0POBbSI H
AMOLHOHAIBHOI0 0JIAr OOy YHSsI:

MOHUMAaHWE U peajn3alus 310pOBoro u Oe3omnacHoro odpasa KU3HU (340POBOE MHUTAHHE,
COOIIOICHNE TMTUEHUYECKUX TPABWII U HOPM, COAaHCHPOBAHHBIA PEKUM 3aHSITHH M OTABIXA,
perynsipHasi (u3MdecKkass aKTHBHOCTH), OEpEeKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOILIEHHS K COOCTBEHHOMY (PH3UUECKOMY H IICUXUIECKOMY 37JOPOBBIO;

NOHUMAHWE I[EHHOCTH TPaBWJI HWHIWBUAYAJIBHOTO MW KOJUIEKTUBHOrO 0O€30MacHOro
MOBEJIEHUS B CUTYyaLUAX, YTPOKAKOLIUX 3I0POBBIO U XKU3HU JIFOJIEH;

OCO3HaHME TOCJTEACTBUIA W HENPHUSITHA BPEIHBIX NPHUBBIYEK (yHNOTPeOJECHUS aJKOTOJ,
HApKOTHKOB, KYPEHHS);

6) TPyAOBOro BOCIIUTAHUSI:

TOTOBHOCTB K TPYAY, OCO3HAHHE LIEHHOCTH MAacTePCTBa, TPyAOI00HE;

rOTOBHOCTb K aKTUBHOH J1€ATEJIbHOCTH TEXHOJIOTHYECKON U COLIMAIbHOM HAIIPaBJIEHHOCTH,
CHOCOOHOCTP ~ MHUIMMPOBATH, IUIAHHPOBATH W CAMOCTOSITENIBHO  BBINOJIHATH — TaKYIO
NeSITeNIbHOCTD;



UHTEpeC K Pasiu4HbIM chepaM mpodecCHOHANBHOW NesSTeNIbHOCTH, YMEHHE COBEPIIATh
OCO3HaHHBIH BBIOOP Oyaymei npodeccuu U peann30BbIBATh COOCTBEHHBIE KI3HEHHbIE TUTAHBL,

TOTOBHOCTb M CIIOCOOHOCTh K OOPa3OBaHHIO U CaMOOOPA30BAHMIO HA MPOTSIKEHUHU BCEH
KHU3HHY,

7) 3K0JIOrH4eCKOr0 BOCTIMTAHUS:

SKOJIOTUYECKU 1iesieco00pa3HOe OTHOMICHHE K MPUPOAE KaK UCTOYHHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHUS,

MOBBIIIEHHE YPOBHS SKOJOTMYECKOH KyJNbTYpBI: MPUOOPETEHUE OIbITa IJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH ISl OKPY KAIOLIEH CPebl;

OCO3HAaHME TJI00AIBHOTO XapakTepa SKOJOrHYECKHX Mpo0IeM U MyTed UX PeLIeHus,

CHOCOOHOCTB HMCIIONIb30BaTh MpHOOpeTaeMble IPU U3YUEHHH OMOJIOTUU 3HAHHS U YMEHHS
NpU pelieHun MpobseM, CBSI3aHHBIX C PAlMOHAJIBHBIM MPHPOIONONB30BAaHHEM (COONOneHHE
NPaBUJI TOBEACHUS B IMPHPOJE, HANPABJICHHBIX HA COXPAHEHHE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUJIOB, 3KOCHCTEM, Orochepsl),

AKTUBHOE HETPUSTHE NEHCTBUH, MPUHOCAIIMX BPEI OKpYyKaoIeld MPHPOJHON cpere,
yYMEHHE TPOTHO3MPOBATH HEOJIATONPUSTHBIE SKOJOTHYECKHE MOCIENCTBUS MPEANPUHIMAEMBIX
JNENCTBUN U MPEAOTBPAIATh UX,

HAJIMYME PA3BUTOTO 3KOJOTHYECKOTO MBILIUIEHHS, 3KOJOTHUECKOW KYJbTYPBI, OIbBITA
OEATEIbHOCTH HKOJIOTUYECKOH  HANpaBIE€HHOCTH, YMEHHUS pPYKOBOACTBOBATBCSA HMH B
MO3HABATENIbHOW, KOMMYHHUKATHBHOH W COLIMAIBHOW TPAKTHKE, TOTOBHOCTH K YYacTHIO B
NPAKTUYECKOHN NeTeTbHOCTH SKOJIOTHYECKON HAIIPABICHHOCTH,

8) HeHHOCTH HAYYHOI0 MO3HAHMA:

c(OPMHPOBAHHOCTD MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHA Haykd © OOIIECTBEHHOHW MPAKTHUKH, OCHOBAHHOIO HAa JHAJIOTe KYJBTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIEHCTBOBAHHE SI3BIKOBON U UNTATEIBCKON KYJBTYPBI KaK CPEICTBA B3aMMOICHCTBHS
MEKIY JIEOIbMH U MTO3HAHUS MHPA,

NOHMMaHue creuu(uku OMONOTMH KaK HAayKd, OCO3HAaHUS €€ poiu B (OPMHPOBAHUU
PaLMOHATIBPHOTO HAYYHOTO MBIIUICHHUS, CO3IaHUH LIEJIOCTHOTO MPEACTABICHUsI 00 OKPYIKaroIeM
MHpe KaKk O €AMHCTBE NPUPOABI, 4YeJOBeKa W OOIecTBa, B MO3HAHWU HPUPOAHBIX
3aKOHOMEPHOCTEH U peIeHrH MpodsieM COXpPaHEHUs MPUPOIHOTO PABHOBECHS,

yOeKIEHHOCTD B 3HAUUMOCTH OHMOJIOTMU IIJIsl COBPEMEHHOW LIMBIJIM3ALUH: OOECTIeUeHHUs
HOBOTO YPOBHSI Pa3BUTHsI MEAHMLMHBI, CO3[JAHHE MEPCIEKTHBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pewarb pecypcHble MPOOIeMbl Pa3BUTHS YEJOBEYECTBA, MIOMCKA MyTEH BBIXOAA U3 INIOOATBHBIX
SKOJIOTUYECKUX TPoOJIeM 1 00eCIeueHus Mepexoaa K yCTOMYNBOMY Pa3BHTHIO, PALIHOHAIBHOMY
HCTIOJIb30BAHHIO MPUPOIHBIX PECYPCOB B (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HUY,

3aMHTEPECOBAHHOCTD B IMOJYYEHUU OMOJOrMYECKHX 3HAHWHA B LIEJSIX MOBBIMEHUS O0Imei
KyJBbTYPBI, €CTECTBEHHO-HAYYHOH TIPaMOTHOCTH, KakK COCTaBHOH dYacTH (PYHKIMOHAIBHON
rpaMOTHOCTH 00yUaromuxcsi, GOpMUPYEMOH PH U3yUEeHUH OHUOJIOTHH,

NOHUMAHWE CYIIHOCTH METOAOB IO3HAHUS, HCIIOJNB3YEMBIX B E€CTECTBEHHBIX HAYKax,
CHOCOOHOCTH UCIONB30BaTh IMMOJNy4aeMble 3HAHMS [JIs1 aHaiu3a MU OOBSCHEHHs SIBICHUH
OKPY’KarOIEero MHpa M TPOHCXOIIIINX B HEM H3MEHEHMH, YMEHHe [elaThb OOOCHOBAaHHBIC
3aKJIFOYEHHsT HAa OCHOBE HAy4YHBIX (DAKTOB W HMMEIOLIMXCS MaHHBIX C LENbI0 MOJy4YEeHUs
TOCTOBEPHBIX BHIBOJOB,;

CHOCOOHOCTh CaMOCTOSITENIPHO HCIOJIBb30BAaTh OWMOJIOTMYECKHE 3HAHUS [JIsl PEIleHUs
npoOJeM B peaNbHbIX )KU3HEHHBIX CUTYALHSIX;



OCO3HAHHUEC LCHHOCTU Hay"IHOfI ACATCIBbHOCTU, TOTOBHOCTE OCYIICCTBJIATH MPOCKTHYHO U
HUCCICOOBATCIIbCKYIO ACATEIIbHOCTD HHAUBUAYAJIBHO U B I'PYIIIIC,

TOTOBHOCTb M CIIOCOOHOCTb K HEMPepbhIBHOMY OOpa30BaHHI0O M CaMOOOPa3OBaHMIO, K
AKTUBHOMY TIIOJIYYCHHUIO HOBBIX 3HAHUU 110 6I/IOJ'IOFI/II/I B COOTBCTCTBUU C KXHU3HCHHBIMU
noOTPeOHOCTSIMU.

METANPEAMETHBIE PE3YJBTATHI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHHUSI y4eOHOro mpenmera «bHONOTrHsS» BKIFOYAIOT:
3HaYUMble U1 (POPMHUPOBAHUS MHPOBO33PEHHs]  OOYHAIOIIMXCS  MEKIUCHUILIMHAPHBIE
(MexnpenMeTHbIe) 00LIeHayYHbIC TOHATHUS, OTPAKAOLINE LIEJOCTHOCTh HAYYHOH KapTHHBI MUpPa
U cieun(UKy METOIOB MTO3HAHMS, HCTIOIB3yEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHS,
SBJICHHE, MpPOLIECC, CHUCTeMa, HAay4HbIH (DAaKT, MPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpUsi, UCCIIeIOBaHNe, HAOIOEHUE, W3MEPEHHUe, SKCIEPUMEHT U IPYIHX), YHUBEPCAJIbHbIC
yueOHble NeiicTBHsA (NIO3HABATENbHBIE, KOMMYHUKATUBHBIC, PErYJIATUBHBIC), 00ECIEUNBarOIINe
¢dopmupoBanne (yHKIMOHAJIBHOH I'PAMOTHOCTH U COLMAIBHOW KOMMIETEHLMH OOYYaroLIuxcs,
CIIOCOOHOCTD 00yJaroIIX CsI UCTIOJIB30BaTh OCBOCHHBIE MEKIUCIUIUTMHAPHBIE,
MHPOBO33PEHUYECKNE 3HAHWA U YHHBEpPCAJbHbIC Yy4YeOHbIe NEHCTBHS B MO3HABATENBHON U
COLIMAJIbHON MPAKTHKE.

MertanpenMeTHble Pe3yJIbTaThl OCBOEHHsI MPOTPaMMBI CpenHero ooOmero oOpa3oBaHUs
TOJDKHBI OTPAKaTh:

OBJjianeHNe YHUBEPCAJILHBIMH Y4e€0HBIMH MO3HABATEIbHBIMH 1eHCTBHSIMH:

1) 6a30BbIe JJOTHYECKHE IEHCTBHUS:

CaMOCTOSITENIbHO (POPMYJIMPOBATh MU aKTyaJIM3UpOBaTh MpobOiieMy, paccMaTpuBarh eé
BCECTOPOHHE;

UCTIOJIb30BaTh MPU OCBOCHUU 3HAHUH NPUEMBI JIOTMYECKOTO MBIIJICHUs (aHAu3a,
CHHTE3a, CpaBHEHMs, Kiaccuukanmy, oOOOIEHHs), pPacCKpbIBaTh CMBICT OHOJOrHYECKHX
MOHATHH (BBIAENATD X XapaKTePHbIE MPU3HAKH, YCTAHABINBATD CBS3H C APYTHUMHU MOHATHSIMH);

ONpeneNATh LENN ACATENbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPHUH UX TOCTHXKCHUS,
COOTHOCHTD PE3YJIbTAThI IEATENILHOCTH C ITOCTABJICHHBIMH LIEJISIMH,

UCTIOJIb30BaTh OHOJIOTHYECKHE MOHATHS IJIs1 OOBsICHEHUS (PAKTOB M SIBICHHUH JKUBOH
TIPUPOIBL,

CTPOUTDH JIOTUYECKHUE paCCyXIeHUs (MHIYKTHBHBIE, ACOYKTUBHBIE, IO AaHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U NMPOTHBOPEUHUS] B PACCMATPUBAEMBIX SIBICHUSX, (POPMYyIHPOBATH
BBIBO/IBI M 3aKJIFOYCHUS,

NPUMEHSTh CXEMHO-MOJIENIbHBIE CPECTBA U MPEACTABICHHS CYLIECTBEHHBIX CBA3EH U
OTHOILICHWH B M3y4aeMbIX OHMOJIOTMYECKUX OOBEKTaxX, a TaKke MPOTHBOPEUHH pPa3HOTo pona,
BBISIBJICHHBIX B PA3JIMYHBIX HH(POPMALIMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh IJIAH PELICHUS MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIIUXCS MATEPHUATbHBIX
U HEMAaTEepPHAIIBHBIX PECYPCOB,

BHOCHUTb KOPPEKTHUBBI B JAEATEIBHOCTb, OLICHUBATh COOTBETCTBHE PE3YJbTATOB LEJSIM,
OLICHUBATh PUCKH MOCIEICTBUI NESTEIbHOCTH;

KOOPIMHUPOBATb U BBINOJHATL pPabOTy B YCJIOBUSX pPEAJbHOIO, BUPTYaJIbHOTO H
KOMOWHHPOBAHHOTO B3aMMOJICHCTBHS,

pa3BUBATh KPEATUBHOE MBILUICHUE MPH PEIIEHUH KU3HEHHBIX POOIeM.

2) 0a30BbIe HCCJIE0BATEIbCKHE eHCTBHS:



BJIaJIETh HABBIKAMH y4eOHO-HCCIIEIOBATENbCKON U MPOEKTHON NEeSTebHOCTH, HaBBIKAMHU
pasperieHust mpodyieM, CIIOCOOHOCTBI0 U FOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOIOB
peLIeHNs MPAKTUYECKHX 3a/1a4, MPUMEHEHHIO PA3INYHBIX METOIOB TIO3HAHUS,

UCTIOJIb30BaTh PA3JIMYHbIE BUIBl ACATENIBHOCTH IO TONYyYEHHIO HOBOTO 3HAHHSA, €ro
UHTEPIpETANH, NMPeoOPa3OBAHUI0O U NMPUMEHEHHUIO B yUeOHBIX CUTYalMsX, B TOM YHUCIE TPU
CO3MIaHNH y4eOHBIX M COLIMAJIBHBIX IPOEKTOB,;

(bopMHUpPOBATh HAYUHBIH THIT MBILILIEHHS, BIaJeTh HAYYHOH TEPMHUHOJOTHEN, KIIFOUEBbIMU
MOHSATHSIMHA U METOZIAMU,

CTaBUTh U (POPMYJUPOBATH COOCTBEHHBIE 33a/lauu B OOpPA30BATENbHON NEATEIBHOCTH U
JKU3HEHHBIX CUTYALUSX;

BBISBJISITD NPUYMHHO-CIIEAICTBEHHBIE CBSI3M M aKTyaJlM3HpPOBATh 3a7ady, BBIABUIAThb
TUNIOTE3y €€ pELICHUs, HAXOOUTh AapTyMEHThl Ul JIOKA3aTeNbCTBA CBOUX YTBEPIKACHUH,
3a1aBaTh MapaMeTpPbl U KPUTEPUU PELICHNUS,

aHAJIM3UPOBATh IMOJNydEHHbIE B XOAE PELICHHs 3aJa4d  Pe3yJbTaThl, KPUTHUECKU
OLICHUBATh UX JOCTOBEPHOCTbH, MPOTHO3UPOBATH H3MEHEHHNE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYalHsIM, OLEHHBATh IPUOOPETEHHBIH OIBIT,

OCYLIECTBIISITh LIEJICHANPABICHHBIN IMOMCK MEPEHOCa CPEACTB U CIIOCOOOB AEHCTBUS B
poheCCHOHAIBHYIO Cpeny,

yMeTh TEPEHOCHUTh 3HAHMA B [O3HABATENBHYIO M  MPAKTHYECKYID  00JacTh
KU3HENESI TEIbHOCTH,

yMeTb UHTETPUPOBATh 3HAHUS U3 PA3HBIX NPEAMETHBIX 00JacTel;

BBIIBUTATh HOBBIE WIEH, NpPEIJIaraTb OPUTHHAJIBHBIE TOAXONbI U PELICHUS, CTABUTH
npoOJeMbl M 3a71a4H, JOMYCKAIINE aJbTEPHATUBHBIC PELICHUS.

3) paGora ¢ undopmaueii:

OPUEHTUPOBATHCS B PA3JIMUYHBIX HUCTOYHUKAX HHGpoOpManyu (TeKCTe yueOHOro mocodus,
HAYYHO-TIOMYJIIPHON JIUTEpaType, OHOJOTHUECKUX CIOBApsSX M CIPABOYHHMKAX, KOMITBIOTEPHBIX
0azax naHHbIX, B HWHTepHeTe), aHAMU3UPOBaTh HHOOPMALMIO PA3JMYHBIX BHIAOB H (HopM
NPEACTaBICHUS, KPUTHUECKU OLIEHUBATD €€ TOCTOBEPHOCTh U HEMPOTHBOPEYHBOCT;

¢dbopMyaHpOBaTh 3aMpPOCHl U TPUMEHSTh PA3JMYHbIE METOABI TPU TIOUCKE W OTOOpe
Ouosorndeckoi nHpopMauu, HeoOXOIUMOM JJIsl BBITOJIHEHUST Y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOJNB30BaHUS HH(OPMALMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH,
COBEPIIEHCTBOBATH KYJIBTYPY AKTUBHOTO MCIIOJIB30BAHUS PA3JIMUHBIX IIOMCKOBBIX CHCTEM,;

CaMOCTOSITENTbHO BBIOMPATh ONTHUMAJIBHYIO (OpPMY TPEACTaBICHUS OHOJOTHYECKON
uHpopMaLuu (CXxeMbl, TpapuKH, THArpPaMMbl, TAOIHULBL, PUCYHKH U IPYTOE);

UCTIOJIb30BaTh HAYYHBIA SI3bIK B KAaueCTBE CPEACTBa Npu pabore ¢ OHOJOrHYecKoin
uHpOpMaLel: TPUMEHATh XUMHUYECKHe, (PU3MUECKHEe M MAaTeMaTHYeCKHe 3HAKH U CHMBOJIBL,
dopmynbl, abOpeBHATYpy, HOMEHKJATYpPY, HCIOIB30BaTh M MPEoOpa3OBbIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEACTBA HATJISIAHOCTHY,

BIaJeTh HAaBBIKAMU pACMO3HABAHUS M 3alMHUThl WHpOpMauuy, HHPOPMAIMOHHON
0€30MacHOCTH JIMYHOCTH.

OBJjianeHne YHUBEPCAIBHBIMH KOMMYHHKATHBHBIMH JeHCTBHSAMH:

1) oOmenue:

OCYILIECTBIISITh KOMMYHHUKAIIMK BO BCeX cepax >KU3HM, aKTHBHO Y4aCTBOBATH B AHAJIOTE
WM TUCKYCCHU MO CyLIecTBY 00Cy)KmaeMoll Tembl (yMEHHE 3a/aBaTh BONPOCHI, BBICKAa3bIBAThH
CY’KIIEHHs] OTHOCUTEJIbHO BBINIOJHEHUSI MpeIaraéMoi 3aladd, YYHUTHIBATD WHTEPECHl U
COTJIACOBAHHOCTD MO3ULIUH IPYTrUX yUACTHUKOB AMAJIOTa WM IHUCKYCCHUN),



pacrio3HaBaTh HeBepOabHBIE CpencTBa OOIIEHMS, MMOHMMATh 3HAYEHHE COLUABHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUSI KOHPJIMKTHBIX CUTYyalUH, YMETh CMAT4aTh KOH(IUKTHI 1
BECTH I1€PEroBOPbI,

BJIaJETh PA3JUYHBIMU CIIOCOOaMU OOIIEHHUs] U B3aUMOIEHCTBHS, IMOHUMATh HAMEPEHUS
APYTUX JIOAEH, MPOSBIISATh YBAKHUTEILHOE OTHOIIEHUE K COOECENHHMKY U B KOPPEKTHOH (hopme
(bopMyIHPOBATH CBOU BO3PAKEHUS,

pPa3BEPHYTO W JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHMsI C HCIOJb30BAHUEM SI3BIKOBBIX
CPEncTsB.

2) coBMecTHAasI AeSITeJIbHOCTD:

MOHUMATh M HCIIOJIb30BaTh MPEHMMYINECTBA KOMAHIHOW U MHAMBHAYAJbHOH pabOThI MpH
pemeHny OMONIOTHYECKOH MpobyieMbl, 0OOCHOBBIBATh HEOOXOIUMOCTh PUMEHEHUS TPYIIIOBBIX
¢dbopM B3aUMOAEHCTBUS MPH pelueHn: yueOHOH 3anauy;

BBIOMpPATh TEMAaTUKy M METOIbI COBMECTHBIX AEHCTBUH € y4€TOM OOIIMX HHTEPECOB U
BO3MO)KHOCTEH Ka)K[Oro 4jieHa KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHON JeATEeNbHOCTH, OPTraHU30BbIBATD M KOOPAWHUPOBATH
NENUCTBUsA MO €€ AOCTUKEHUIO. COCTABJATH IUIAH AEHCTBHUH, pacCOpenessiTh POJud C y4ETOM
MHEHUH Y4aCTHUKOB, 0OCYK/1aTh Pe3yJIbTaThl COBMECTHOM padoOThI;

OLICHUBATh Ka4€CTBO CBOETO BKJIAJa U KAKIOrO YYaCTHHKA KOMAaHIbI B OOLIHMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPHSIM;

npeasaraTb HOBbl€ MPOEKTHL, OLIEHWBATh HJAEU C MO3ULUH HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKONU 3HAYUMOCTH,

OCYILECTBISATh IO3UTUBHOE CTPATETMYECKOE TIIOBEJEHHE B pPa3jMUYHBIX CHUTYyalUsX,
NPOSIBJIATH TBOPUECTBO U BOOOpaKeHNE, ObITh HHIUIIMATUBHBIM.

OsiageHHne yHHUBePCAJBHBIMH PeryisiTHBHbIMH JeHCTBUSIMU:

1) camoopranuzaums:

UCTIOJIb30BaTh OHOJIOTMYECKHE 3HAHUS Ui BBIABICHHA NPOOJeM U WX pELICHUs B
JKU3HEHHBIX 1 yUeOHBIX CUTyalHsX,

BBIOMpPATh HA OCHOBE OMOJIOIMYECKUX 3HAHUH LEJIEBbIE M CMBICJIIOBBIC YCTAHOBKU B CBOMX
NEeNCTBUSIX U TMOCTYIKax MO OTHOLIEHUIO K JKUBOH MpPHUPONE, CBOEMY 3OPOBBIO U 3I0POBbIO
OKPY’KaIOIIHX;

CaMOCTOSITENTPHO OCYIIECTBIISATh TO3HABATENBHYIO AEATENbHOCTb, BBIABISTH MPOOJIEMBI,
cTaBuUTh W (opmMyaupoBaTh COOCTBEHHBIE 3amadu B OOpa30OBATENIbHON NEATETPHOCTH U
JKU3HEHHBIX CUTYaLMSIX;

CaMOCTOSITENTbHO COCTABJISATh IUIAH PELICHUs] MPOOIEMbI C YIETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEANIOYTECHU,

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM,;

pacLIMpsTh PAMKH y4e€OHOTO MPeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTECHHUH,

JenaTh OCO3HAHHBIN BBIOOD, ApTYMEHTHPOBATE €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (POPMHUPOBAHHIO U MPOSIBICHUIO MIUPOKOH 3PYAULIMH B Pa3HbIX 00JACTsX
3HAHUH, MOCTOSTHHO MOBBILIATH CBOH 00Pa30BaTENIbHBINA U KYJIBTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAEITEIbHOCTb, OLIEHHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEJISM,;



BJIaJIETh HABBIKAMH [TO3HABATEJIbHON peIEKCHN KaK OCO3HAHUs COBEPINAEMBIX NECHCTBHIM
U MBICJIUTENIbHBIX MPOIIECCOB, UX PE3yJIbTATOB U OCHOBAHHH, NCIIOIB30BATh MPUEMBI pedIIeKCHU
111 OLIGHKU CHTYalllH, BEIOOpA BEPHOTO PELICHHMS,

yMETb OLIEHUBATb PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUs 110 UX CHUXKEHHUIO,

IIPUHUMATh MOTHUBBI U apIyMEHTbI APYTUX MPHU aHAIN3€ Pe3yJIbTATOB AesATEIbHOCTH,

3) npuHsTHE Ce0s1 M APYrHUX:

NPUHUMATD ceOsl, TOHMMasi CBOU HETOCTATKH U IOCTOMHCTBA,

MIPUHUMATh MOTHUBBI U apryMEHTbI APYTUX MPHU aHAIN3€ PE3yJIbTaTOB AeATEIbHOCTH,

NPU3HABATh CBOE MPABO U MPABO APYTUX Ha OMINOKW,

pa3BUBATh CIOCOOHOCTH MOHUMATh MHP C MO3UIMU APYTOro YEJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3yabraThl ocBoeHHs mporpammbl COO nmo Ouosnoruu Ha 0a30BOM ypoOBHE
BKJIFOYAIOT crieruduueckue s yaedHoro npeamera «buonorus» Hay4dHbIE 3HAHHS, YMEHUS U
CHoCOOBl AEWCTBUII 1O OCBOCHHIO, WHTEPIPETALMA W NPEeOoOpa3OBAaHHUIO 3HAHWMA, BHBI
IEATEIBHOCTH IO TMOJYYSHHI0 HOBOTO 3HAHHS M NMPUMEHEHUIO 3HAHWUN B PA3IMUYHBIX YYEOHBIX
CHUTyalMsIX, a TaKK€ B PEAIbHBIX JKU3HEHHBIX CHUTYalMsAX, CBS3aHHbIX C Owuojormed. B
NpOrpaMMe MPEAMETHBIE Pe3yJIbTaThI MPEICTABIEHBI IO TOAaM O0YYEeHHUSI.

IIpenmerHble pe3ynbTaThl OCBOeHHs ydeOHOro mpeamera «buonorus» ¢ 10 Kiacce
JOJIKHBI OTpaXkaTh:

cOpMHPOBAHHOCTh 3HAHHWH O MECTE€ M POJH OHOJOrMM B CHCTEME HAYYHOTO 3HAHHS
€CTEeCTBEHHBIX HayK, B ()OPMHPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAY4YHOTO MHPOBO33PEHUs], O BKJIA/IE POCCHICKHUX U 3apYOEKHBIX YUEHBIX-OHOJIOTOB B Pa3BUTHE
Ounonoruy, (PyHKIIMOHAIBHONW MPAMOTHOCTH YEJIOBEKA ISl PELISHUs KU3HEHHBIX 3a/1a4;

yYMEHHE PaCKPBIBATh COIEpKaHHE OMOJOTMYECKUX TEPMHUHOB U TIOHSTHH: KU3Hb, KJIETKA,
opranm3M, Meradomu3Mm (0OMEH BeIlecTB W TNPEBpAallleHHe SHEPTHH), TOMEeOCTas3
(camoperynsnusi), ypOBHEBas  OpraHU3alUsl JKUBBIX  CHUCT€M, CaMOBOCIPOHM3BENCHUE
(penponykums), HACJIEACTBEHHOCTb, I3MEHUYHUBOCTD, POCT U Pa3BUTHE,

yMEHHE Uu3Jaratb OWMOJIOTHYECKHE TeOopHH (KJIETOUHAs, XPOMOCOMHAs, MYyTal[OHHAs,
LEHTpaJIbHAasl TOrMa MOJEKyJsipHOH Omosorum), 3akonbel (I. Mennens, T. Moprana, H. 1.
Basunosa) u yueHus (0 meHTpax MHOTrooOpasus v MPOUCXOXKIACHHS KyJIbTYpHBIX pacTeHuit H. W.
Basunosa), onpeaensiTh rpaHULbl IX TPUMEHUMOCTH K )KMBBIM CHCTEMAaM,

yYMEHHE BJA/IETh METOJAMH HAyYHOTO IMO3HAHUS B OMOJOrMU: HaONIOJEHHE W OIHCAHHE
JKUBBIX CHCTEM, TPOLIECCOB W SIBIEHHUH, OpraHW3alys M MPOBENCHHE OHOJIOrHYECKOro
SKCIEPUMEHTA, BbIABMKEHHE TUIOTE3bl, BbIIBJICHHE 3aBUCUMOCTH MEXKAY HCCIENyeMbIMU
BEJINYMHAMH, OOBSICHEHHE TIOJYYEHHBIX pPE3yJIbTATOB, HCIOJb30BAHHBIX HAYYHBIX IOHSTUH,
TEOpUi U 3aKOHOB, YMEHHE JeJ1aTh BbIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIENATh CYLIECTBEHHbIE NMPU3HAKU BUPYCOB, KJIETOK NMPOKAPHOT U 3YKApHUOT,
OJHOKJIETOYHBIX Y MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTHU MPOLIECCOB: 0OMEHa BEIECTB U
NPEBpALIeHNsT SHEPTUH B KIETKe, (POTOCHHTE3a, MIIACTUYECKOTO W HHEPreTHUECKOro oOMEHa,
XEMOCHHTE3a, MUTO3a, Mel03a, OIUIOIOTBOPEHHs], PA3MHOXKEHMs], HHIUBUAYAIbHOIO Pa3BUTHUSA
opranu3ma (OHTOTeHE3);

yMEHHE MPHUMEHSTh MOJYYEeHHBbIC 3HAHUSA Uil OOBSICHEHUs] OMOJOrMYECKHX IMPOLIECCOB U
SIBJICHHH, ISl IPUHSTHS MIPAKTUYECKUX PELICHUH B IIOBCEIHEBHON JKU3HHM C IEITbI0 00ECTIeYeHHUS
0€30MacHOCTH CBOETO 3A0POBbS M 3II0POBbSl OKPY)KAIOUINX JIFOAEH, COONIOAEHHs HOpPM



IPAMOTHOTO TOBEICHUST B OKpPYKAalOIIEeH MPUPOAHOH cpene, MOHUMAaHHE HEOOXOIUMOCTH
UCTIOJIb30BAHMS TOCTHKEHUH COBPEMEHHOH OMONOTMU M OMOTEXHOJIOTHH Uil PaLMOHAIBHOTO
NPUPOAOTIOIB30BAHNS,

YMEHHE peIaTb 3JEMEHTApHbIE TE€HETHYEeCKHe 3a7adyd Ha MOHO- H JAUTHOPHIHOE
CKpELIMBAHNE, CLETUICHHOE HACJEIOBAaHUE, COCTABJISITh CXEMbl MOHOTHOPUIHOTO CKPELIMBAHUS
111 IPEACKAa3aHNs HACIEIOBAHMS ITPH3HAKOB Y OPTaHHU3MOB,

YMEHHE BBINOJHATE JJAOOPATOPHBIE W MPAKTHUYECKHE PadoOThl, COONMIONATh MpaBWiia NPU
pabote ¢ yueOHBIM U TaOOpaTOPHBIM 0OOPYIOBAHUEM,

YMEHHE KPUTHYECKH OLICHWBATh U WHTEPIPETUPOBATH WHPOPMALMIO OHOJIOrHYECKOTrO
COZep KaHUs, BKJIIOYAIOLIYIO TCEBJOHAYYHbIE 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpencTBa
MaccoBOW WH(pOpPMALNU, HAYYHO-TIOMYJISIPHBIE MaTepPHAIIbl), STHYECKHE ACIIEKThl COBPEMEHHBIX
UCCIIeIOBAaHUN B OMOJIOTHH, MEIULINHE, OMOTEXHOJIOT U,

YMEHHE CO37aBaThb COOCTBEHHBIE NHCBMEHHbIE W YCTHBIE cooOumenus, 0000mas
Ouonornyeckyro HMHPOPMALMIO M3 HECKOJBKHX HCTOYHHKOB, TPAMOTHO HCIIOJNb30BATh
MOHSATHIHBIN anmapar OHOJIOTHH.

[IpenmerHble pe3yibTaThl OCBOeHHs yudeOHoOro mpeamera «buonorus» ¢ 11 Kiacce
TOJDKHBI OTPAKaTh:

cOpMHPOBAHHOCTh 3HAHHMH O MECT€ W POJM OHOJOrMHM B CHCTEME HAYYHOTO 3HAHHS
€CTEeCTBEHHBIX HayK, B ()OPMHPOBAHHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAY4YHOTO MHPOBO33PEHUS, O BKJIA/IE POCCHUICKHUX U 3apyOEKHBIX YUEHBIX-OHOJIOTOB B Pa3BUTHE
Ouonoruu, PyHKIIMOHAIBHONW MPaMOTHOCTH YEJIOBEKA [T PEIISHHS KI3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBAThH COAEPIKaHNE OMOJIOTHUECKUX TEPMUHOB U MOHATHUI: BHI, TTOMYJISILIHA,
reHO(OHM, 3BOJIIOLMSA, MABIKYIIHE CUIbl ((paKTOpPbI) SBONIONHH, MPHUCIOCOOICHHOCTh
OpPTaHU3MOB, BHI000Opa30BaHME, HKOJOTHYECKHE (AKTOPBI, SKOCHUCTEMA, MPOAYLECHTHI,
KOHCYMEHTBI, pEAYyLIEHTHI, LIENH MUTaH!s, SKOJOrndeckas mupamuaa, ouoreoueHos, onocdepa,;

yMEHHE W3Jaratb Ouonorudeckne Tteopun (3BomonmoHHas Teopust Y. JlapsuHa,
CHHTETHYECKAs! TEOPHs HBOJIFOLINH), 3aKOHBI 1 3aKOHOMEPHOCTH (3apozbIieBoro cxoacrea K. M.
bopa, uepenoBaHus riaBHbIX HampaBieHudl u myteil ssomtounu A. H. Cesepuosa, yueHus O
ouochepe B. K. BepHanckoro), onpenensiTe rpaHULbl UX MPUMEHUMOCTH K JKUBBIM CHCTEMAM,

yYMEHHE BJA/IETh METOJAMH HAyYHOTO IMO3HAHUS B OMOJOrMU: HaONIOJEHHE W OIHCAHHE
JKUBBIX CHCTEM, TPOLIECCOB W SIBJICHUH, OpraHu3alus H MPOBEACHHE OHOJOTHYECKOrO
SKCIIEPUMEHTA, BBIIBMKCHHE TUIIOTE3bl, BBIIBJICHHE 3aBUCUMOCTH MEXIy HCCIETyEeMbIMU
BEJINYMHAMH, OOBSICHEHHE TIOJYYEHHBIX pPEe3yJIbTATOB, HCIOJb30BAHHBIX HAYUYHBIX IOHSTHUH,
TEOPUil U 3aKOHOB, YMEHHE €JIaTh BBIBObI HA OCHOBAHHUH IMOJYYEHHBIX PE3YJIbTATOB,;

YMEHHE BBIIETSITh CYILIECTBEHHBIE TPU3HAKH CTPOCHUS OHOJIOTHYECKUX OOBEKTOB: BUIOB,
NOMYJSIHHA, TMPOAYLEHTOB, KOHCYMEHTOB, pPEOYLEHTOB, OHOreOIeHO30B M 3KOCHCTEM,
O0COOEHHOCTH  TPOLECCOB.  HACIEACTBEHHOH  HM3MEHYHMBOCTH, €CTECTBEHHOro  OTOOpa,
BU1000Pa30BaHMsI, MPHUCIIOCOOIEHHOCTH OPTaHU3MOB, NEHCTBHUS HKOJIOTHYECKUX (PAaKTOPOB Ha
OpPTaHU3MBI, IEPEHOCA BEINECTB U MMOTOKA SHEPTHH B HYKOCHCTEMAX, aHTPOIIOTEHHBIX U3MEHEHUH
B SKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BELIECTB W OHOrE€OXMMUYECKHX LIUKJIOB B
ouochepe,

yMEHHE NPUMEHSTh NMOJYYEeHHBbIC 3HAHUS Ui OOBSCHEHHs OMOJIOTHYECKUX TMPOLECCOB U
SIBJICHHH, TSI IPUHSTHS MPAKTUYECKUX PELICHUH B IIOBCEIHEBHON JKU3HHM C LIEIBI0 00eCTIeYeHUs
0€30MacHOCTH CBOETO 3J0POBbS M 3II0POBbSl OKPY)KAIOLINX JIFOAEH, COONIOAEHHs HOpPM
IPAMOTHOTO TIOBEICHUST B OKpPY)KAIOLIeH MNPUPOOHOW Cpene, NMOHUMaHHE HEeOoOXOAUMOCTH



UCTIOJIb30BAHUS TOCTH)KEHHH COBPEMEHHOM ouonorun st PaLMOHAIIBHOTO
NPUPOAOTIOIB30BAHNS,

YMEHHE pellaTh 3JIEMEHTApHbIE OHOJIOTHYECKHE 3alladyM, COCTABJIATH CXEMbl IEpEeHOCca
BEIECTB M YHEPTUU B SKOCUCTEMAX (IIeTH MUTAHUS);

YMEHHE BBINOJHATE JJAOOPATOPHBIE W TMPAKTHUECKHE PaloOThl, COONMIONATh MpaBWia NPU
pabote ¢ yueOHBIM U TaOOpaTOPHBIM 0OOPYIOBAHUEM,

YMEHHE KPUTHYECKH OLICHHWBATh W HHTEPIPETUPOBATh HH(YOPMALUIO OHOJIOrHYECKOTrO
COIEpIKaHUS, BKJIOYAOLIYIO TCEBAOHAYYHbIE 3HAHMUS W3 PAa3JIMYHBIX HMCTOYHHKOB (CPEICTBa
MaccoBOW WH(POPMALWK, HAYYHO-TIOMYJSIPHbIE MAaTepHalibl), PacCMaTPHUBATh TJIOOAbHBIE
SKOJIOTUYECKHE MPOOJIEMBI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHHIO K HUIM COOCTBEHHYIO
MO3HLINIO;

YMEHHE CO37aBaThb COOCTBEHHBIE NHCBMEHHBIE U YCTHBIE cooOmeHus, o006o0mast
Ouonornyeckyro HMHPOPMALMIO M3 HECKOJBKHX HCTOYHHKOB, TPAMOTHO HCIIOJNb30BATh
MOHSATHIHBIN anmapar OUOJIOTHH.



TEMATWNYECKOE INMJ1IAHNPOBAHUE
10 KNACC

HanmeHoBaHWe pa3fesioB N TeEM
nporpamMmbi

Buonorua Kak Hayka

YKviBble CMCTEMbI 1 UX OpraHm3aums

XUMMYECKUIA COCTAB U CTPOEHUNE KNETKU

)KVI3HE,EI,€F|T€I'IbHOCTb KNETKN

PasMHOXeHVEe 1 MHANBUAYaSIbHOE pasBUTE
OpraHv13MoB

HacneacTBeHHOCTb N U3MEHUMBOCTb
OpraHn3smMoB

Cenekuns opraHusmoB. OCHOBbI
6roTexHo10rnm

Pe3epBHoOe BpemA

OBLUEE KOJIMYECTBO YACOB MO "XPOI'PAMME

KonnyecTtBo yacoB

Bcero

34

KOHTpO/IbHbIE
paboTbl

INpaKTnyeckne
paboThbl

05

15

ONEKTPOHHbIE

(undppoBble)
obpasoBartesibHble

pecypcbl

Brnbnuoteka LLOK
https://m.edsoo.ru/7f41¢c292
Brnbnnoteka LLIOK
https://m.edsoo.ru/7f41¢c292
Bubnnoteka LIOK
https://m.edsoo.ru/7f41¢c292
Bubnunoteka LJOK
https://m.edsoo.ru/7f41¢c292
Brnbnmoteka LLOK
https://m.edsoo.ru/7f41¢c292
Bubnnoteka LLOK
https://m.edsoo.ru/7f41¢c292
Bubnnoteka LLIOK
https://m.edsoo.ru/7f41c292
Bubnunoteka LJOK
https://m.edsoo.ru/7f41¢c292


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJTACC

HanmeHoBaHWe pa3fesioB U TEM
nporpamMmb|

Ne n/n

3BONOUMOHHAA buonorus

BO3HMKHOBEHME 1 pa3BUTKE XKU3HU Ha
3emne

OpraHusmbl 1 OKpY>KaroLLas cpeja

Co06LLecTBa 1 9KO/IOMMYECKNE CUCTEMbI

Pe3sepBHoe Bpems

OBLLEEE KO/TMYECTBO YHACOB IO
NMPOIrPAMME

KonnyecTtBo yacos

Bcero

34

KOHTpO/IbHbIE
paboThbl

lMpaKTnyeckue
paboThbl

05

2.5

ONeKTPOHHbIE

(undpossble)
ob6pasoBaTe/ibHble

pecypcbl

Bubnunoteka LIOK
https://m.edsoo.ru/7f41cc74
Brubnunoteka LJOK
https://m.edsoo.ru/7f41cc74
Bubnuoteka LLOK
https://m.edsoo.ru/7f41cc74
Bubnunoteka LIOK
https://m.edsoo.ru/7f41lcc74
Brnbnunoteka LIOK
https://m.edsoo.ru/7f41cc74


https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

YYEBHO-METOANYECKOE OBECMEYEHUE OBPA3OBATE/IBHOMO
MPOLIECCA
OBSAA3ATE/IbHbIE YYEBHbIE MATEPUA/IbI 419 YUEHUKA

MaceyHunk B.B. KameHckuin A.A. YuebHuUK Bronorus. O6was uonormsa 10-11knacc
BasoBbIii ypoBeHb
M3patenscTBo : poha OO0

METOANYECKUWE MATEPUVAJbI ANA YUUTENA

LNPPOBbLIE OBPA3OBATEJIbHbLIE PECYPCbI 1 PECYPCbI CETU
NHTEPHET

Bubnunoteka LJOK https://m.edsoo.ru/


https://m.edsoo.ru/

