Pa6ouasi nporpamma yueoHoro npeamera ""buosiorus"
(06a30Bblii ypoBeHBb)

B OOII COO mpenycMOTpeHO HEMOCPEICTBEHHOE MpUMEHEHHEe NpH peanm3anuu obs3atensHol wactu OOII
COO denepanpHOif paboyeii porpaMMEI 1o yaeOHOMY npeamMeTy «bromorusy.

IIpu paszpaboTke mnporpaMMbl MO OHOJOTMH TEOPETUYECKYI0 OCHOBY JUIS OIPEICICHUS IIOAXO/M0B K
(opMupOBaHUIO colepKaHKs yueOHOro npenmera «bruoiorusy cocraBmin: KoHlenTyansHele nojoxenus @I'OC COO
0 B3aUMOOOYCJIOBJIEHHOCTH LeNeH, COAEp)KaHWs, pPe3ydbTaTOB OOydeHHss M TpeOOBaHMH K YPOBHIO HOATOTOBKH
BBIITyCKHUKOB, TOJIOKEHUSI 00 OOLIMX IENsSX M NPHHIMIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHHE CHCTEMBI
cpenHero obuiero oopasoBanus B Poccuiickoit denepanun, a Takxke MOJI0XKEHHS O crieniuKe OUOIOTHH, € 3HAYeHUH
B IIO3HAHWU >KMBOW NPUPOJBI U OOECHEUCHHWH CYIIECTBOBAHMs YelloBedecKoro odOmiectBa. CoracHO Ha3BaHHBIM
TIOJIO>KEHHSAM OTIPEJICNICHBI OCHOBHBIE (DYHKIIMH MPOTPAaMMBI IO OMOJIOTHH U €€ CTPYKTYypa.

IIporpamma mo Omonornu Ja€T MpencTaBIEHHE O HEJsX, 00 oOmeid crTparermu OOY4EHHs, BOCIIUTAHHUSA H
pasBuTHs 0OydarommMxcs cpeacTBaMu ydeOHoro mnpeamera «buomorms», ompenenser o00sA3aTEIbHOE HPEIMETHOE
COJEp)KaHNE, €TO CTPYKTYPY, PACHPENEIICHNE MO pa3/iesiaM H TeMaM, PEKOMEHAYEMYIO TTOCIEJ0BATEIbHOCTh H3YICHHS
y4eOHOro MaTeprana ¢ y4éTOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBA3EH, JIOTHKH 00pa30BaTENBHOTO TpoIiecca,
BO3pACTHBIX OCOOCHHOCTEH oOyuarommuxcs. B mporpamMMe mo OHONOTHHM Takke YUYHTHIBAIOTCS TPeOOBaHUS K
IUIAHUPYEMbIM JIMYHOCTHBIM, METAalpPEIMETHBIM U IPEIMETHBIM pe3yJibTaTaM oOy4eHus B (JOPMUPOBAHHH OCHOBHBIX
BUJIOB YYCOHO-TO3HABATEIBHON AEATCIILHOCTH/YICOHBIX JCHCTBHIA OOYYAIOIIMXCS 10 OCBOCHHIO COICPIKAHUS
OMOJIOr4ecKoro 00pa3oBaHusl.

B mporpamme mo Ouonoruu (10-11 knaccel, 6a30BbIii YpOBEHb) pealn30BaH MPHUHIMI MTPEEMCTBEHHOCTH B
U3yYCHUH OMOJIOTHH, Oarofaps YeMy B Hell MPOCMAaTpUBACTCsS HAMPABICHHOCTh HA Pa3BUTHE 3HAHHIA, CBSI3aHHBIX C
(OpPMHPOBAaHHEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHMS, LEHHOCTHBIX OpPHEHTAWI JHWYHOCTH, 3KOJOTHYECKOTO
MBIIIICHUS], IPEACTABICHUI O 30pPOBOM 00pa3e >KH3HM U OepeXHBIM OTHOIICHHEM K OKPY’KaIOIIei MpUpOAHOH cpeze.
[TosToMy Hapsimy ¢ u3y4eHHEM OOIIeONOIOTHYECKUX TEOPHH, a TaKKE 3HAHUHM O CTPOCHHH JKHBBIX CHCTEM DPa3HOTO
paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX IIPOIECCOB B TPOrpaMMe IO OHOJOTHH YHAEJICHO BHHUMAaHHE
UCTIONIb30BAHHIO IOTYYCHHBIX 3HAHUM B TMOBCEIHEBHOW JXM3HHU JUI DPEIICHHA NPUKIAIHBIX 3aJad, B TOM YHCIE:
POQHIAKTUKN HACJEICTBEHHBIX 3a00JI€BaHMH YEIOBEKa, MEIMKO-TEHETHYECKOTO KOHCYJIbTHPOBAHUS, 00OCHOBaHMS
9KOJIOTHUECKHU IeJIeCO00pa3sHOro MOBEIEHHs B OKpY)Kalolled NMPHPOTHON cpejie, aHajdu3a BIMSHUSA XO3SHCTBEHHOM
ACATCIIBHOCTHU YCJIOBEKA HA COCTOSAHUE MMPUPOAHBIX U UCKYCCTBCHHBIX SKOCUCTEM. Ycunenne BHUMaHUS K HpHKJ’IaHHOﬁ
HAIPABJICHHOCTH Y4eOHOro mpeamera «BHONOTHsS» MPOIMKTOBAHO HEOOXOIMMOCTBIO OOECICUeHHs YCIOBHU IS
pelieHusl OJHOW W3 aKTyalbHBIX 3aJad IIKOJbHOTO OHOJIOTHYECKOro 00pa30BaHMs, KOTOpas MpeAarojaraer
(dbopmupoBaHne y OOYYarOIIUXCS CIOCOOHOCTH aJanTUPOBAThCS K H3MEHCHHSM [UHAMUYHO Pa3BHBAIOIICTOCS
COBPEMEHHOTO MHPA.

[Iporpamma 1o OwosOTHM SABISETCS OPUEHTHPOM ISl COCTABICHHS PadOYMX INPOTPaMM, aBTOPHI KOTOPBIX
MOTYT IIPEAJIOKNUTH CBOWH BapHaHT MOCIEAOBATEIFHOCTH M3YUYEHHS U CTPYKTYpBl y4eOHOTO MaTepHana, CBO¢ BUICHHE
myteil popmupoBaHms y oOywaromuxcs 10-11 kimaccoB mpeAMETHBIX 3HaHUHM, YMEHHH W CIOCOOOB y4eOHOI
JIeATENIbHOCTH, a TAKXK€ METOAMYECKHX DEIICHHWH 3ajad BOCIHTAHWS M Pa3BUTHS CPEACTBAMH y4eOHOTO TNpeaMmera
«buonorusy».

Buonornss Ha ypoBHe cpenHero ooOmero oOpa3oBaHMS 3aHMMaeT BaxkHoe MecTo. OH obecrneunBaer
(bopMupoBaHUe y 00y4aroUIMXCs MPEJCTaBIeHUH 0 HAYYHOI KapTHHE MHpa, paclupser U 00001aeT 3HaHUs O KHUBOM
NpUpoJie, €€ OTIMYMTENbHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allH M DBOJIIOLHMH, CO3JAET YCIOBUS AJIsL: MO3HAHMS
3aKOHOB YKMBOH MPUPOIbI, GopMHUpOBaHUS (YHKIIMOHAILHON IPaMOTHOCTH, HABBIKOB 3J10pPOBOTO U Oe30macHoro oopasza
KU3HH, SKOJIOTHYCCKOT'O MBIIIJICHUS, HICHHOCTHOT'O OTHOLCHUA K JKUBOI pupoac 1 YCJIOBEKY.

Bounbiioe 3HaueHne OMOJIOTHS UMEET TAKKE JJIA pCHICHUA BOCIIUTATCIIBHBIX W Pa3sBUBAIOMIUX 3ada4 CPEAHETO
oO1ero odpazoBaHusl, colMaIM3aluy o0yJaromuxcs. M3yueHne Ononornu odecreunBaeT yciuoBus it POPMUPOBAHUS
MHTEJJIEKTYa bHBIX, KOMMYHUKAIMOHHBIX M HWH(QOPMAIMOHHBIX HAaBBIKOB, 3CTETHUECKOH KYJIBTYpPbI, CIHOCOOCTBYET
HHTErpauuy OMOJNIOTHUECKUX 3HAHUH C INPEJCTABICHHAMH U3 APYTHX YYEOHBIX IIPEIMETOB, B YaCTHOCTH, (PHU3HKH,
XUMHUH U reorpadun. HazBaHHBIE MOJ0XKEHHS O TpeIHa3HaYeHNH y4eOHOro npeaMeTa « BHosIorHs» COCTaBUIIN OCHOBY
JUISL OTIpPENIeNICHNs TTOJIX0/I0B K OTOOpPY M CTPYKTYPHPOBAHMIO €T0 COAEPIKAaHUS, HPEICTABIEHHOTO B IPOrpaMMe Mo
Ouonoruu.

Ot6op coaepkaHusi ydeOHOTO mpenMera «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C MO3UIUI
KYJIbTYpPOCOOOPa3HOTO TMOJX0/la, B COOTBETCTBHHM C KOTOPHIM OOYdarolluecs NODKHBI OCBOMTh 3HAHUS M YMEHWUs,
3HaYUMBIC 11 POPMHUPOBAHUS OOIIEH KyJIbTYPHI, ONpPEEISIONINe TOBEIEHUE YelIOBEKa B OKPYXKAIOMICH MPHUPOTHOMN
cpezne, BOCTpeOOBaHHBIE B IOBCEJHEBHOW XHM3HHU W NpakTH4YecKoW nesrensHocTH. Ocoboe MecTo B 3TOM cucreme
3HAHWHA 3aHMMAIOT JJIEMEHTHI COJEpXKaHWsI, KOTOpbhIE CIyKaT OCHOBOW s (OPMHpOBAHUS TPEACTABIEHUH O
COBpeMeHHOﬁ eCTeCTBeHHO-HaquOﬁ KapTUHE MHpa W [IECHHOCTHBIX OPUCHTALMAX JIMYHOCTH, CHOCO6CTByIOH_U/IX
IYMaHHU3alUu OHOJIOTHYECKOTO0 00pa30BaHMs.

CrpyKTypHpOBaHHE COAEpKaHUS YUeOHOro Marepualia B IporpaMme 1o OHOJIOTHH OCYLIECTBIICHO C Y4ETOM
MIPUOPHUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMUYHUTENBEHBIX 0COOCHHOCTSIX JKUBOI IPUPOJIBL, O €€ YPOBHEBOM OpraHM3aliy 1
SBOJIOLMH. B COOTBETCTBMM C O3THM B CTpPYKType YyueOHOro mnpeaMera «buonorus» BbIIENCHBI CIIEAyIOIIUE

NOKYMEHT MOAMUCAH
ONEKTPOHHOW NOANUCHIO

Ceptudukat: 31F8ADI02A93C2F84BED8D689D4BBESL
Bnapeneu;: MonynonTuHHbIx Butanuin Bnagummnposuy
[OenctuTeneH: ¢ 10.09.2024 no 04.12.2025




conepkarenbpHble JUHUA: «bHonorMs Kak Hayka. MeToAsl Hay4HOro Io3HaHW», «KieTrka kak OwoJjormdeckas
cuctemay, «OpranusM Kak Omosorudeckas cucreMma, «CucteMa U MHOTOOOpa3ue OpraHuIecKoro MUpay, «IBOJIOHUS
KUBOH MPUPOIBD», « IKOCUCTEMBI W IPUCYIIIHE UM 3aKOHOMEPHOCTI.

Henp nzyuenus yaeoHoro npenmera «bronorus» Ha 6a30BOM ypOBHE — OBJaIeHHE 00yJAOIIUMICS 3HAHUSIMHI
0 CTPYKTYPHO-(YHKIIMOHAIEHOW OpraHU3allMH >KUBBIX CHCTEM PAa3HOIO paHra M NpHoOpeTeHHne YMEHUH UCIIOIb30BaTh
9TH 3HAHUS JUI TPAMOTHBIX JCHCTBUI B OTHOIICHHH OOBEKTOB JKUBOI MPUPOJBI U PELICHUS Pa3INYHBIX )KU3HEHHBIX
npoOJeMm.

Joctmkenue 1enu u3ydeHus ydeOHoro mnpenmera «buomormsi» Ha 0a30BOM YpOBHE o00ecreYMBaceTCs
pellIeHHEeM CIeAYIOIHUX 3a1au:

ocBoeHHEe OOy4alomMMHUCS CHUCTEMbl 3HaHUH O OHOJIOTMYECKHX TEOpHAX, YUYCHHSIX, 3aKOHaXx,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MPAaBHIAaX, CIy)KalluX OCHOBOW i (DOPMHPOBAHHUS NPEACTABICHHUH O €CTECTBECHHO-
HAy9YHOH KapTHHE MHpPa, O METOJaX HAayJYHOTO MO3HAHWS, CTPOCHHUH, MHOTOOOPAa3HH W OCOOCHHOCTSX JKHUBBIX CHCTEM
Pa3HOTO YPOBHS OpPTraHU3AINH, BEIAAIONINXCS OTKPBITHAX W COBPEMEHHBIX HCCIICIOBAHIIX B OHOJIOTHH;

(opMupoBaHHe y OOYJAIOIIUXCS MO3HABATENBHBIX, HHTEIUICKTYAIBHBIX M TBOPYECKHX CIIOCOOHOCTEH B
IpoIiecce aHaIM3a JaHHBIX O MYyTSAX Pa3BUTHSA B OMOIOTHH HAYYHBIX B3TIAIOB, HACH M MOJXOAOB K M3YUICHHUIO KUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHU3AII;

CTaHOBJIEHHE Yy OOydaromuxcsi oOued KyJabTypbl, (YHKIHOHAIBHOW TIPaMOTHOCTH, pa3BUTHE YMEHHH
OOBSICHSTH U OLICHUBAThH SIBJIICHHSI OKPYIKAIOLIEro MUpa )KUBOW MPUPOJIbI HA OCHOBAHUY 3HAHUWI M ONBITA, IOJTYyYSHHBIX
IIPU U3yYCHUU OHUOJIOTHH;

(dhopMupoBaHue y 00YJarONUXCs YMEHHI WILTIOCTPUPOBATH 3HAYCHUE OHOJIOIMYCCKUX 3HAHUN B MPAKTHYCCKON
JeSITeIbHOCTH YeIOBEKa, pa3BUTHH COBPEMEHHBIX MEAUIIMHCKIX TEXHOJIOIMH U arpoOHOTEXHOJIOTHIH;

BOCTIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH IIO3HAHHSA YEJIOBEKOM JKMBOW MPHUPOIBI, HEOOXOAMMOCTH
OepeXHOTO OTHOUICHHUS K HEH, COONIOACHNUS 3THICCKAX HOPM TIPH NMPOBEICHUN OHOJOTHYSCKIX MCCIICI0BAHUMH;

OCO3HaHHWE IICHHOCTH OWOJOTHYECKUX 3HAHWHA MU TIOBBIMICHHUS YPOBHS AKOJIOTHUECKOW KYIBTYPHI, IS
(hopMHUpPOBaHUS HAYIHOTO MUPOBO33PCHHUS,

MpUMEHCHNE TPUOOPETEHHBIX 3HAHWK M YMCHHH B TOBCEIHEBHOW JKM3HU JJISI OICHKH TMOCIEICTBHHA CBOSH
JEeSITeIPHOCTA TI0 OTHOMICHHIO K OKpYXKaromeil cpene, COOCTBEHHOMY 3I0POBBIO, 0OOCHOBaHHE U COOIIIOJCHUE MEp
MpOGUIAKTHKH 3a00ICBaHHH.

B cucreme cpennero obmero oOpazoBaHusi «buonorusi», uzydaemas Ha 0a30BOM YpPOBHE, SIBISIETCS
00s13aTeNbHBIM YUeOHBIM ITPEAMETOM, BXOISIIUM B COCTaB MPEIMETHOI 00nacTn «ECTeCTBEHHO-HAYYHBIE TPEAMETHI.

OO61ee 4rcio YacoB, PpEKOMEHIOBAHHBIX JJIs U3ydeHus Ouonoruu — 68 yacos: B 10 kiacce — 34 yacos (1 gac B
Heznemo), B 11 kimacce — 34 gacos (1 gac B Henesno).

COJAEPKAHUE YYEBHOTI O INTPEJIMETA
10 KJIACC

Tema 1. buonorus kak Hayka.

Buomorns xak Hayka. CBs3p OHONOTHH C OOINECTBEHHBIMH, TEXHHYCCKHMH W JIPYTHMH €CTECTBCHHBIMH
Haykamu, (uiaocodumeli, 3THKOH, 3CTETUKOW W TpaBoM. Ponb Oumonornu B (OPMHUPOBAHWH COBPEMEHHOH Hay4YHOM
KapTHHBEI Mupa. CricTeMa OMOJOTHYSCKIX HAYK.

MeTonpl TO3HAaHUS JKUBOHM TPHPOIBI (HAOMIOJCHUE, SKCIEPUMEHT, OIMMCAaHUE, W3MEpeHHUe, KiacCH(pUKAI,
MOJIEIMPOBAHHE, CTATUCTHYECKas 00pabOTKa JaHHBIX).

JemMoHcTpanuu:

IMoptpetsr: Y. apsun, I'. Mennens, H. K. Konbios, . Yorcon u ®@. Kpuxk.

Tabnuue! 1 cxemsl: «MeToabI TO3HAHUS KUBOH IPHPOJIBI».

JlaGopatopHble U IpaKTHIECKUE paOOTHI:

[MpakTryeckas padbora Ne 1. «Vcronp30BaHUE pa3IMYHBIX METOJIOB IIPH N3YYEHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. XKuBble cUCTEMBI U UX OPraHU3ALIMSL.

XKusble cucrembl (OnMocHcTEMBI) Kak TNpeaMeT u3ydeHus Owosormu. OTIIMUME JKUBBIX CHCTEM OT
HEOPTraHUYECKOW NPUPOABIL.

CgoiicTBa OHocHCTEM M HMX pa3HOOOpasue. YPOBHH OpraHM3alMd OMOCHCTEM: MOJIEKYJISIPHBIH, KJIETOYHBIH,
TKaHEBbIH, OPraHU3MEHHBIH, TOMYIJISIHOHHO-BUI0BOM, SKOCHCTEMHBIN (OMOTe0IeHOTHYECKHH ), ONOChEePHBIH.

JemMoHcTpanuu:

Tabnwme! u cxemsl: «OCHOBHBIE IPU3HAKHU KU3HNY, «Y POBHHU OPraHU3ALIUH KUBOU TIPUPOIBD.

Oo6opynoBanue: Moaens mosekynbl JJHK.

Tema 3. XuMHUYECKHIA COCTaB M CTPOCHUE KIICTKH.

XUMUYECKUI COCTaB KJIETKHM. XHUMHUYECKHE JJIEMEHTBI: MAaKpO3JIEMEHThI, MUKpO3JeMeHThl. Boma u
MUHEpaJIbHBIC BEIIECTBA.

@yHKIMY BOJBI U MUHEPAIBHBIX BEIECTB B KileTKe. [loiepikanue ocMOTHYECKOTo OaaHca.

Benku. CoctaB m crpoeHne OeJIKOB. AMHMHOKHCIIOTBI — MOHOMephl OenkoB. He3ameHMMBbIE M 3aMEHHMMBbIE
AMHMHOKHUCIIOTBl. AMMHOKHCIIOTHBII COCTaB. YPOBHH CTPYKTYpBl OCJIKOBOH MOJICKYJbl (TIE€pBHYHAS, BTOpUYHAs,
TpEeTHYHAsl ¥ YeTBEPTHYHAS CTPYKTypa). XUMHYECKUE CBOWCTBA OekoB. bruonornueckue GyHKIMM OCIIKOB.



depMeHTH — Owonormueckue KaTtanmsatopbl. CTpoeHne QepMeHTa: aKTHBHBIM IIEHTp, CyOcTpaTHas
crierupuaHocTh. Kodepmentsr. Buramuubl. OTiimaust GepMEHTOB OT HEOPTAHHIECKUX KaTalln3aTOPOB.

VYrneBomsl: MoOHOcaxapuabl (TJIOKO3a, prOo3a M JAe30KcHupnbo3a), nucaxapuisl (caxapos3a, JIaKTo3a) U
HoJMcaxapuasl (Kpaxmai, TIHKOTEeH, IeJuTiono3a). bruonorniyeckue GyHKINH yriIeBOAOB.

JIumuaer: Tpurnunepuasl, Gocdonunuapl, crepouast. ['uapodunsHo-TApodoOHEIe cBOcTBa. bronoruyeckne
¢yukimy munuaoB. CpaBHEHUE YITIEBOOB, OSITKOB U JIMITUIOB KaK KICTOYHUKOB DHEPTHH.

Hykneunossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpBI HyKJIEMHOBBIX KHCIOT. CTpoeHHe U pyHKIHUU
JHK. Crpoenne n ¢pynkunu PHK. Bugst PHK. AT®: crpoenue u pyHKIuH.

[uronoruss — Hayka o xierke. Kiero4yHas Teopust — mpuUMep B3aMMOJCUCTBUS HIeH M (DAKTOB B Hay4YHOM
MO3HAHUU. METOABI U3Y4EHUS KJIETKH.

Krerka xak nienoctHast sxuBas cucrema. OOmmue NpU3HAKH KIETOK: 3aMKHYTasi Hapy»KHasi MEMOpaHa, MOJICKYIIbI
JHK kak reHeTH4ecKHi anmapar, CHCTeMa CHHTe3a OeKa.

Tuner KIeTOK: 3yKapHOTHYECKass M HpokaproTudeckass. OCOOCHHOCTH CTPOCHHMS NMPOKAPUOTHUYECKOH KIETKH.
Knerounas ctenka Gakrtepuii. CTpoeHue 3ykapuoTndeckoil kinetkd. OCHOBHBIC OTIHYHS PACTHTENBHOM, KHUBOTHOH U
TpUOHOI KIIETKH.

IToBepXHOCTHBIE CTPYKTYpHI KJIETOK — KJIETOYHAs CTEHKA, TIHMKOKAIMKC, WX GyHKouH. I[lmasmaTtmdeckas
MeMOpana, e€ cBoiicTBa u ¢yHknuu. lluromnazma u e€ opranouspl. OmHOMeMOpaHHBIC OpraHoumbl kieTku: OIIC,
anmapat ['ombaku, nu30coMbl. IloTyaBTOHOMHBIE OPraHOMABI KJIETKH: MHUTOXOHIPHH, MacTuAbl. lIpoucxoxineHue
MUTOXOHApUN u miacTuld. Buasl tumactua. HememOpaHHble OopraHOMIBI KIETKHU: PHUOOCOMBI, KIIETOYHBIM LIEHTD,
LEHTPHUOJIH, PECHUYKH, XI'yTUKH. DYyHKIINM OPraHOUIOB KIETKH. BKitoueHus.

Snpo — perynaTopHslil neHTp kieTku. CTpoeHHe sAfpa: saepHas 000I09Kka, KapuoIia3Ma, XpOMaTHH, SIPBIIIKO.
XpOMOCOMBL.

TpaHcmopT BemecTB B KIIETKE.

JemoHcTpauuu:

optpetsl: A. JleBenryk, P. I'yk, T. [llsann, M. lneiinen, P. Bupxos, k. Yorcon, ®. Kpuk, M. Yunkunc, P.
®paunknul, K. M. bap.

Huarpammsl: «PacmpeneneHne XUMHYECKHX 3JIEMEHTOB B HEXHBOH mpupozae», «PacnpeneneHne XMMHUECKUX
3JIEMEHTOB B KMBOI IIPUPOJIEN.

Tabmuupl n cxembl: «[lepuomuueckas TabIMLIAa XUMHUYECKHX JJIEMEHTOBY», «CTpOEHHE MOJIEKYJBI BOJBIY,
«buocunre3 Oenka», «CtpoeHne Momekyisl Oenka», «CtpoeHue depmenrtay, «HyknemnoBsle kucnoTsl. JHK»,
«Ctpoenne monekynbl AT®y», «CtpoeHrne dyKapHOTHUECKOW KiIeTKn», «CTpOoeHHe >KMBOTHOW KIeTKn», «CTpoeHue
pacTUTeNbHON KIeTKny», «CTpoeHue MPOKapUOTHIECKOH KIeTKN», «CTpoeHHe Aapa KIETKNY, «YTIEBOIB, «JIummuasn.

OOopynoBaHue: CBETOBOW MHKPOCKOIN, O0OOpyZOBaHWE JUIs IPOBEJCHUS HAONIOACHWH, HW3MEpeHuil,
9KCIIEPUMEHTOB, MUKPOIIPETIApaThl PACTUTENBHBIX, )KUBOTHBIX U OaKTEpPHAIBHBIX KIIETOK.

JlabopartopHble 1 IpaKTHYECKNE PabOTHI:

Jlaboparopras pabora Ne 1. «/M3ydeHne KaTaaUTHYECKOH aKTUBHOCTH (DEPMEHTOB (Ha IMpUMEpe aMmIa3bl WIIN
KaTajasbl)y.

JlabopaTopnas paborta Ne 2. «/3y4eHne cTpOeHHs KIETOK PACTCHUH, JKUBOTHBIX M OaKTEPH IOJT MUKPOCKOIIOM
Ha TOTOBBIX MHUKpOIIpEnaparax 1 X OMHCAHHUE.

Tema 4. XKXusHenesTeIpHOCTD KIETKH.

OOmeH BelecTB, WM MeTaboaM3M. AcCUMMIIIMA (JIACTHYECKUI 0OMEH) M AUCCUMMIISIINS (9HEPreTHYeCKHid
00MEeH) — JIBe CTOPOHBI EIMHOTO Ipoliecca MeTabosnu3mMa. Pojib 3aKOHOB COXpaHEHUsI BELIECTB U DHEPIUU B IOHUMaHUU
MeTabonu3Ma.

Tuner oOMeHa BemiecTB: aBTOTPOMHBIN U reTepoTpodHEIi. Posb hepMeHTOB B 0OMEHE BEIIECTB M MPEBPALICHUN
SHEPIUU B KJIETKE.

dotocunTe3. CBeroBast u TeMHOBast (asbl porocunTesa. Peakium dporocunresa. DpdexTuBHOCTL PoTOCHHTE3A.
3HaveHne OTOCHHTE3a IS JKU3HM Ha 3emute. BiusiHue ycnoBuii cpeabl Ha OTOCHHTE3 M CIIOCOOBI TIOBBIMLICHHS €TO
MIPOAYKTUBHOCTH y KYJIbTYPHBIX PACTEHHH.

XemocuHTe3. XeMOCHHTE3UpYIOINe OakTepruy. 3HaUeHHE XeMOCHHTE3a JUIs )KU3HHU Ha 3eMIle.

DHepreTudecknii oOOMeH B KieTKe. Paciiennenne BenecTs, BbICICHHE U aKKyMYJIMPOBaHNUE SHEPTHU B KIIETKE.
Oranbl 3HepreTHdeckoro obmena. I'nmukomnms. bpokenwe m ero Bumsl. KuciopomHoe okucieHwe, Wi KIETOYHOE
neixanue. OkucnurensHoe pochopunrpoBanue. pHEeKTHBHOCTH SHEPTETHIECKOTO 0OMEHa.

Peakiun matpugaHoro cunre3a. I'eHernueckas napopmanus u JJHK. Peannzamus renernueckoit nHGOpManuu B
kieTke. ['eHeTndeckuii Ko M ero cpoiictBa. Tpanckpunums — matpuusblid cuaTe3 PHK. Tpancmsuns — 6uocuHTes3
Oenka. Dtamnsl TpaHcasauu. KonupoBanne aMuHOKUCIOT. Poib pubocom B OnocuHTE3e Oelka.

Hexnerounsie ¢opmer >xu3Hu — BuUpychl. Mctopus oTkpbitus Bupycos ([l. M. MBanoBckuii). OcobeHHOCTH
CTPOEHHMS M >KM3HEHHOTO IMKJa BHpYcoB. bakreprodaru. bone3nu pacreHuid, )KUBOTHBIX M YENIOBEKa, BBI3bIBACMBIC
Bupycamu. Bupyc nmmyHnoznepuunta yenosexa (BY) — Bo3oynurens CIINM/]a. OGparHast TpaHCKpUILUS, peBepTasa u
unrerpasa. [Ipodunakruka pactpocTpaHeHUsI BUPYCHBIX 3a00JICBaHUH.

JemoHcTpanuu:



IMoptpetsr: H. K. Konsiios, 1. . UBanosckuii, K. A. Tumupszes.

Tabmuier 1 cxembl: «Tumbl muTaHus», «Metabomusm», «MUTOXOHIPHSY, «DHEPTEeTHUECKUN OOMEH,
«Xaopomtacty, «®otocunres», «Ctpoenne JIHK», «Ctpoenme um ¢yHKIMOHHMpOBaHHE TeHa», «CHHTE3 Oemkay,
«[enermueckuit Koy, «Bupyce», «bakrepuodarny, «Ctpoenue u xu3HeHHbIH ki Bupyca CIINda, 6axreprodaray,
«Permmukanms JJTHK».

Oo6opynoBanue: Monenu-anminkanun «Yasoenue JAHK wu tpanckpunuums», «bunocunre3 Oenka», «CTpoeHue
KJIETKH», Mozienb CTpykTypsl JIHK.

Tema 5. Pa3MHOXeHHE U HHANBUAYAJIBHOE Pa3BUTHE OPTraHU3MOB.

KieTo4HbIii MK, WK J)KU3HEHHBIH LUK KieTkd. MHTepdaza u muto3. [Ipouecchl, nporekaroniie B MHTEpdase.
Permukanmst — peakiust marpuunoro cuHreza JIHK. CrpoenHune xpomocom. XpOMOCOMHBIH Ha0Op — KapHOTHIL.
JWInonaHeIA ¥ TaIUIOWAHBIA XPOMOCOMHBEIE HAaOOpHL. Xpomatuapl. LluTomormdeckne OCHOBBI Pa3MHOXKCHHA U
HWHAWBHIYAJIBHOTO Pa3BUTUSI OPTaHU3MOB.

Henenne xmetkn — Muto3. Cramum mwurtosa. [Ipomecchl, MPOMCXOIAIIME HAa Pa3HBIX CTAAMAX MHTO3A.
buonorndecknii CMBICI MHTO3a.

ITporpammupyemas ruOeb KIETKH — aroInTo3.

@opmBl Pa3MHOXKEHHS OPTaHM3MOB: Oecriosioe U 1mosioBoe. Buabl Oecronoro pa3MHOXKEHHS: AEJICHUE HA/ABOE,
MIOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHME, BEreTaTHBHOE pa3sMHOXeHHe. VIcKyccTBeHHOE
KJIOHUPOBaHHE OPTaHU3MOB, €T0 3HaYCHUE AT CEIEeKIHH.

[onoBOE pa3MHOKEHHUE, €r0 OTINYHUS OT OECIIOJIOTO.

Meito3. Crapguu Mmeiosza. Ilponeccsl, mpoucxoasie Ha cTagusx Meiosa. I[loBeneHue xpomocoMm B Meio3se.
Kpoccunrosep. buonorudeckuii cMbIca M 3Ha4€HUE Meiio3a.

I'amerorene3 — mporecc 00pa30BaHUS IOJIOBBIX KIJICTOK Y JXMBOTHBIX. [lOJIOBBIE JKENE3bl: CEMEHHHKH H
snyHuKd. OOpazoBaHHE W Pa3BUTHE MOJOBBIX KJIETOK — TaMeT (CHEepMaTO30M[, SHIEKIEeTKa) — CIEepMaToreHe3 H
oBoreHe3. OCOOCHHOCTH CTPOEHHMS SIMIEKIIETOK U criepMaTo3onioB. Omtonorsopenue. [laprenorenes.

WupuBunyaneHOE pa3BuTHE (OHTOTeHE3). DMOpPHOHAIBHOE pa3BUTHE (3MOpHOTEHEe3). DTambl IMOPHOHAIHHOTO
Pa3BUTHS y MO3BOHOYHBIX )KUBOTHBIX: IpoOJIEHHe, racTpyasaius, opranorene3. [loctamOpronansHoe pa3sutue. THITb
MOCTIMOPHOHANBHOTO Pa3BUTHSA: IIPAMOE, HempsiMoe (JIMYMHOYHOE). BimsiHMe cpeapl Ha pa3sBUTHE OPTaHH3MOB,
(hakTOpHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC YPOJICTRA.

Poct u pa3ButHe pacteHui. OHTOreHe3 IBETKOBOT'O PACTEHUS: CTPOCHUE CEMEHH, CTAIUN Pa3BUTHS.

JemMoHcTpanmu:

Tabmuipr u cxembl: «DOPMBI Pa3MHOXKEHHUS OPraHU3MOBY», «J[BOWHOE OMJIOJOTBOPEHHE Yy I[BETKOBBIX
pacteHwuit», «BereraTuBHOE pa3MHOXKEHUE pacTeHHil», «JleneHue kineTku Oaktepuit», «CTpoeHHE MONOBBIX KIETOKY,
«CTpoeHne xpoMocoMbly, «Kierounsrii nukm», «Perumkamus JHK», «Mwutos», «Meio3», «lIpsMoe u HempsiMoe
pa3BuTHe», «['ameToreHes y MICKONUTAIOIIUX U 4eI0BeKay, «OCHOBHBIE CTaJUH OHTOTEHE3aY.

OOopynoBaHMe: MHKPOCKOI, MHKpomnpenaparsl «CrepMaTo3onsl  MIIEKOIUTAIOMIEro», <«SIHnexeTka
MieKkonuraromero», «KaprokuHes B KIETKax KOpEIIKa JIyKa», MarHUTHAas MOJAENb-alIUIMKanus «JlelneHne KIIeTKu»,
monenb JIHK, Monens metada3zHol XpOMOCOMEI.

JlabopartopHble 1 IpaKTHYECKNE PabOTHI:

Jlaboparoprast pabora Ne 3. «HabOmromenme MunTO3a B KJIETKAaX KOHYMKA KOpEIIKAa JIyKa Ha TOTOBBIX
MHUKpOIpenapaTax.

JlaGoparopnas pabota Ne 4. «V3yueHue cTpoeHHS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOTIpEnapaTax.

Tema 6. HacnencTBeHHOCTh M H3MEHYMBOCTH OPTaHU3MOB.

IIpeamer u 3amaun reHeTHKH. VICTOpUS pa3BUTUS T€HETUKH. PO IUTOIOTHH M SMOPHONOTHH B CTAHOBICHHUH
TeHeTHKH. Bximan poccuiickux u 3apyOeKHBIX yUEHBIX B pa3BUTHE T€HETUKH. MeToIbl TeHETHKH (THOPHI0IOTHIECKUH,
LUTOTCHETHYECKNH, MOJIEKYJISIpHO-TeHeTHYecKnii). OCHOBHBIE T'€HETHYECKHE IMOHATHS. [ eHeTHdyeckas CHMBOJIMKA,
HCTONb3yeMasl B CXeMax CKpeIMBaHUH.

3aKOHOMEPHOCTH HacJeOBaHMs NPH3HAKOB, ycTaHOBIeHHbIEe I'. MenneneM. MoHOrHOpHIHOE CKpELIMBaHHUE.
3aKkoH eanHO-00pa3us TMOPHIIOB MEPBOTO MOKOJeHUs. [IpaBHiIO JOMHHHPOBaHMS. 3aKOH pacUICIUICHHs IPU3HAKOB.
l'unoresa yncToTs! ramet. [lonHOE U HEMONHOE JOMUHUPOBAHUE.

JuruOpunHoe ckpeniyBaHue. 3aKOH HE3aBHCHMOTO HAacieOBaHMS IPH3HAKOB. LluToreHeTHdyeckne OCHOBBI
JUTHOPHIHOTO CKPEUIMBaHMUA. AHATU3UPYIOIIee CKpelMBaHue. Vcrnoap30BaHne aHATHM3UPYIOMIETO CKPEIIMBAHUS IS
OTIpe/IeIeHUs TEHOTHIIa 0COo0N.

CuerieHHOe HacjenoBaHue mpu3HakoB. Pabora T. MopraHa Mo CIHEIUIGHHOMY HAcJIeIOBaHUIO T'€HOB.
Hapymenne crienyieHns TEHOB B pe3yIbTaTe KPOCCHHTOBEpA.

XpoMOCOMHas TEOpHS HACIEACTBEHHOCTH. | eHeTHIecKne KapThl.

I'enetnka mona. XpOMOCOMHOE ONpeeNieHHEe IoJia. AYTOCOMBI M IOJOBBIE XPOMOCOMEBI. I'oMOraMeTHble U
rereporaMeTHble opranu3Mel. HacienoBanue npu3HaKkoB, CLHEIICHHBIX C IOJIOM.

W3meHunBOCTE. Buibl N3MEHUMBOCTH: HEHACIEACTBECHHAS U HACIEACTBEHHAs. Pob cpeapl B HEHACIEICTBEHHON
N3MEHYMBOCTH. XapaKTepUCTHKa MOIU(HUKAIIMOHHONW M3MEHYMBOCTH. BapuanmoHHBIN psj W BapHallMOHHAsl KpHBas.



Hopma peakumm npusnHaka. KommdecTBeHHBIEe W KadecTBEHHBIE NPHW3HAKM M WX HopMma peakuun. CBoiicTBa
MOIN(HUKAITIOHHON H3MEHIHBOCTH.

HacnencrBennas, nid reHOTHUIIMYECKAs, M3MEHUYMBOCTE. KOMOMHATHBHAS HM3MEHYMBOCTH. MeHO3 M I0J0BOMH
IpoIiecc — OCHOBa KOMOMHATHBHOW M3MEHYHBOCTH. MyTaIliOHHAsS H3MEHINBOCTE. Kitaccupukamms MyTaluii: TeHHBIE,
XPOMOCOMHBIC, TeHOMHBIC. YacToTa W NMpUYHMHBI MyTalnuid. MyTareHHble (akTOpbl. 3aKOH TOMOJOTHYCCKHX PSJIOB B
HacneacTBeHHoU n3MmeHunBocTd H. M. BaBumnoga.

BaesinepHast HacIeACTBEHHOCTh U U3BMEHUUBOCTb.

I'enetuka dyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YENOBEKA: T'€HEaJOTrHYeCKHid,
OJU3HCIIOBBIM, I[UTOTCHETUYCCKUH, OMOXUMHUYCCKUH, MOJCKYyIspHO-reHeTnueckuii. COBpEeMEHHOE ONpeeIcHue
TEHOTUIA: TOJHONEHOMHOE CEKBEHHUPOBAaHUE, TEHOTUIMPOBaHHWE, B ToM uMcie ¢ mnomoinsio [II[P-ananuza.
HacrmenctBennpie 3a0oJieBaHMs YEIOBEKAa: TeHHBIE OOJIE3HH, OOJE3HHM C HACIEICTBEHHOH MpPenpacIoiiokeHHOCTHIO,
XpoMocoMHBIe Ooe3nn. CoMaTudeckre U TeHepaTuBHbIE MyTanuu. CTBOJIOBEIE KIETKU. [IpHHIAIIE 3M0poBOTO 00pasa
KHI3HH, TUATHOCTHUKY, MPOMIIAKTUKA U JICUCHUS TeHeTHIeCKUX Ooe3Hell. MeauKo-TeHeTHIeCKoe KOHCYIbTHPOBAHHE.
3HaueHne METUIIMHCKOM TeHETHUKH B MIPEIOTBPALICHUN 1 JICUCHIH T€HETHIECKIX 3a00IeBaHUI YeoBeKa.

JemoHcTpauuu:

Hoptpetsr: I'. Mennens, T. Mopran, I'. xe @puz, C. C. Yersepukos, H. B. Tumodees-Pecorckmii, H. .
Basunos.

Tabnuikl U cxeMbl: «MOHOTHOPUIHOE CKPEIIIMBAHUE U €r0 IIUTOTCHETHYECKAsT OCHOBAY, «3aKOH PaCIICIIICHUS
U €ro IHUTOTeHEeTHYeCKass OCHOBa», «3aKOH YHUCTOTHI TameT», «JurubpuaHoe ckpemuBanuey», «lluTonoruueckue
OCHOBBI TUTHOPHUIHOTO CKpEUIMBaHUA», «Melo3y, «B3anMoaeiicTBUE alIebHBIX TCHOBY», «[ eHETHYECKHE KapThl
pacTeHHii, JKMBOTHBIX W dYeloBekay, «[ eHeTnka mojay, «3aKOHOMEPHOCTH HAcleJOBaHUS, CLUEIJICHHOTO C IMOJIOM,
«KapuoTHmsl yenoBeka 1 )XKUBOTHBIX», «BUAbI M3MEHUHBOCTHY, «MoandukannoHHas N3MEHIUBOCTEY, «HacnenoBanme
pe3yc-dakTopay, «[ eHeTHKa TPy KpoBU», «MyTallHOHHAS U3MCHIUBOCTEY.

ObopynoBanne: Moxaenu-anmuukanmu «MoHOTHOpHIHOE CKpemuBaHue», «HemoiaHoe DOMUHHpOBaHHUEY,
«durnbpunnoe ckpemuBanue», «llepekpécT XpoMocom», MHKPOCKON W MHKpomnpenapaT «Jlpo3odmma» (HOpMa,
MyTauy (GOpMBI KPBUIHEB U OKPACKH Tena), repoapuii «[ opox moceBHOM».

JlabopaTopHBIC U IpaKTHYECKUE PAOOTHI:

JlabopaTtopnas padota Ne 5. «l3ydeHue pe3ylbTaTOB MOHOTHOPHUIHOIO ¥ JUTHOPHIHOTO CKPEIIMBAHUS Y
Jp030(HIIBI Ha TOTOBBIX MHKPOIIPEIapaTaxy.

Jlabopatopuas padora Ne 6. «M3yuerre MOAUGUKAITMOHHON U3MEHYMBOCTH, MOCTPOCHUE BAPHUALIMOHHOTO Psia
U BapUALMOHHOW KPUBOI».

Jlabopartopras paborta Ne 7. «AHanu3 MyTaiuii y Apo30Quiibl Ha TOTOBBIX MHKPOIIPENapaTax.

IIpaxtrueckas pabora Ne 2. «CocTaBieHHe U aHATIN3 POIOCTIOBHBIX YEIIOBEKAY.

Tema 7. Cenekunst opranu3zmMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenexuusi Kak Hayka U mpouecc. 3apokJIeHue celaekuuu u nomectukanus. Yuenue H. Y. BaBunoBa o nenTpax
MIPOUCXOXKACHUSI U MHOT000pa3us KyJNbTYpHBIX pacTeHui. LICHTpBI MPOMCXOXKACHUS TOMAIIHWUX >KABOTHBIX. CoOpT,
mopoJia, MTaMM.

CoBpeMeHHBIE METOJIBI CeJIeKIMA. MacCOBBI U WHANBHIYAIBHBIA OTOOPHI B CENCKITNH PACTCHUI M KUBOTHBIX.
OreHka dKcTephepa. bimskopocTBeHHOE CKpennBanne — MHOpUAWHT. YncTas muHusA. CKpelrBaHUE YHCTBHIX JIHUAM.
I'eteposuc, mwnu rubpuaHas cuia. HepoacTBeHHoe ckpenBaHue — ayropuaumHr. OtnanéHHas rubpuamsamus U eé
ycnexu. VICKycCTBEHHBI MyTareHe3 W IOJy4Y€HHE MOJMUIUIONAOB. J[OCTHXKEHUS CeleKUMU pacTeHUl, KUBOTHBIX U
MUKPOOPTaHNU3MOB.

BHOTEeXHONIOTHST KaK OTPAaCiib MPOU3BOACTBA. | eHHAs MHXEeHepHs. Jrtambl co3manus pekomOunantaoit JJHK u
TpaHCTEHHBIX oOpraHu3MoB. Kierounas wmxeHepus. KieTouHble KyIabTyphl. MUKPOKJIOHAIBHOE pPa3MHOXKEHHE
pactenuil. KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEBCKOXO3SIMCTBEHHBIX OPraHU3MOB. DKOJIOTMUECKUE U STUYECKHE
npo6iemel. MO — reHeTHYeCKH MOAU(MUIIMPOBAHHBIC OPTaHU3MBI.

JeMmoHcTpanuu:

Hoptpetst: H. W. Basunos, Y. B. Muuypum, I'. [I. Kapneuenko, M. ®@. l1BanHoB.

Tabmuuber U cxeMbl: kapta «LIeHTpBI MPOUCXOXKACHUS W MHOTO00pa3us KYJIBTYPHBIX pacTeHmit», «[lopossr
JIOMAIITHUX KHBOTHBIX», «COpTa KyJIbTYypHBIX pacTeHuit», «OTnanéHnas rudpuamsanus», «Padorer akagemMuka M. ©.
WBanoBa», «llomummonaus», «OOBeKTHI OHOTeXHONOTUMY», «KIETOYHBIE KyNbTYphl W  KJIOHUPOBAHHEY,
«KoHCcTpynpoBaH#e U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJSDKH TUIOJOB W KOPHETUIOAOB JUKUAX (OPM M KyJIbTYPHBIX COPTOB pacTeHUi, repbapuit
«CenbCKOX03SUCTBEHHBIE PACTEHUS .

JlaGopatopHble U IPaKTHIECKUE pabOTHI:

Okckypcusi «OCHOBHBIE METOBI M JIOCTH)KEHUS CEJICKIIUN PACTEHUH ¥ )KUBOTHBIX (Ha CEJIEKIMOHHYIO CTAHIIHIO,
IUIEMEHHYIO (pepMy, COPTOUCHIBITATEILHBIA YY9aCTOK, B TCIUTMYHOE XO3SIMCTBO, JIAOOPATOPUIO arpOYHUBEPCUTETA HITU
HAYYHOTO LIEHTPA)».

11 KJIACC
Tema 1. DBomonuoHHAsT OUOTIOTHS.



ITpeanoceky BO3HUKHOBEHHS 3BONIOLNUOHHOM TEOpWH. DBOJIONMOHHAS TEOpUsl M €€ MEeCTo B OHMOJIOTHH.
BnusiHue 3BOMIOIMOHHON TEOPUH HA Pa3BUTHE OMOIOTHH U JPYTHX HaYK.

CBuzerenscTBa  3BONIONUMM.  [laleOHTONOrMYECKNE:  MOCIEAOBATEIFHOCTE  TOSIBICHHS  BHAOB B
MTAJICOHTOJIOTHYECKON JIETONHCH, Tepexomnabie (opmbl. bruoreorpadmdeckue: cxoictBo u pasnuume ¢dayH u (iop
MaTEpUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOJCTBA W pa3in4usi SMOPHOHOB pasHBIX BUAOB IO3BOHOYHBIX. CpaBHHUTEIBLHO-
aHaTOMHMYECKHE: TOMOJIOTHYHBIC, aHAJOTUYHBIC, PYAUMEHTapHbIE OpraHbl, aTaBu3Mbl. MOJIEKyISIPHO-OMOXUMHYECKHE:
CXOJICTBO MEXaHM3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa0OJIMUECKHX ITyTEeH y BCEX OPraHMU3MOB.

OpomonronHas teopus Y. Jlapsuna. [Ipennocsulkn BOSHUKHOBEHHS JapBUHU3MA. J[BIKYIIIME CHIIBI SBOJIOLUH
BuioB 1o [lapBuHy (M30BITOYHOE Pa3MHOXEHHE NPH OrPaHUYEHHOCTH DPECYpCOB, HEONpeAenEHHas HW3MEHYHBOCTS,
60pb0a 3a CyIIecTBOBaHHE, €CTECTBEHHBIH 0TOOD).

Cunterndeckas Teopus 3soronnu (CTD) 1 € 0CHOBHBIC TIOJI0KEHUS.

Muxpossomonust. [Tomysanus kak eJHHUIA BUIA U 3BOJIIOIHN.

Hemwxymme cuibl (PakTopbl) SBONIONUM BHIOB B TIpupoxe. MyTanmMOHHBIM mpomecc W KOMOWHATHBHAS
n3MeHIUBOCTh. [lonmynamoHHbIe BOIHEI U Apeiid reHoB. M3omsnus 1 Murpanus.

EctecTBeHHBIH 0TOOP — HANIPABISIOMHN (akTOp IBOMIOINH. DOPMEI €CTECTBEHHOTO 0TOOpA.

[TpucnocoOneHHOCT, OPraHU3MOB KaK pe3yJbTaT 3BoJOIMU. [IpuMepsl NMpHUCIOCOOJICHUH y OpraHu3MOB.
ApomMopd03bI 1 UANO0-aAANITAIINH.

Buxn u Bupoo6GpazoBanme. Kputepum Bunma. OcHoBHbBIe (opMmbl BHI0OOpa3oBaHus: reorpaduueckoe,
9KOJIOTHYECKOE.

MaKpOSBOHIOL[I/I)I. q)OpMI)I OBOJIIOIIMH q)I/IHeTI/I‘-IeCKaH, JUBEPTCHTHAA, KOHBCPICHTHAasA, IapaljiCjibHasd.
Heob6parumocTs 3BoIOINN.

[TpoucxokneHne OT HECTEIMATN3UPOBAHHBIX IpeAKoB. llporpeccupyromas cnenuanu3anus. ATanTHBHAS
panuanus.

JemoHcTpauuu:

Hoprpetsl: K. JIunnel, XK. b. Jlamapk, U. Japsun, B. O. Kopanesckuii, K. M. Bap, 3. I'ekkens, @. Mromnep, A.
H. Cesepuios.

Ta6J'II/IIH)I U cxeMmbl: «Pa3Butne OpraHn4eCKoro Mupa Ha 36MJ’IC», «3ap0)11>1u11/1 IIO3BOHOYHBIX >XUBOTHBIX),
«ApxeonTepukcy», «DopMbl 60pEOBI 3a cyliecTBOBaHUE», «EcTecTBeHHBIH 0TOOP», «MHOr000pa3ue COPTOB PACTEHHI»,
«MHoroo0Opazue mopox  KHMBOTHBIX», «llomymsauum», «MyTalMOHHAasET HM3MEHYHMBOCTHY,  «ApoMopGho3bi»,
«Mnnoamantanuny, «O0mas nereHeparisy, «JIBIKyue CUiIbl IBOIIONUN», «KapTa-cxema Mapuipyra IyTelIecTBUS
Y. Jlapsuna», «boprba 3a cymectBoBaHue», «IIpucmocobieHHOCT, — OpraHu3MoB», «['eorpaduueckoe
BHI000pa30BaHNe», « IKOJIOTHUECKOE BUAO0OPAa30BaHHUE.

OOopynoBaHue: KOJUIEKIUSI HACEKOMBIX C PAa3JIMYHBIMH THIIAMH OKPAaCKH, HAOOp IJIOMOB M CEMSH, KOJUICKIIHS
«[Tpumeps! 3aIIUTHBIX TPHUCIIOCOOJICHUH y >KUBOTHBIX», MOzelnb «OCHOBHBIC HAINpaBIEHHs 3BOJIONMNY», 0ObEMHAs
Mojenb «CTpoeHne TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

Buoreorpaduueckas kapra mupa, Komiekuusi «PopMbl COXpaHHOCTH HMCKOIA€MbBIX JKUBOTHBIX M PacTCHHI,
Mojenb anmmunkanust «Ilepekpéct Xxpomocom», BiIaxHbIe mpenaparsl «PazBuTre HaceKoMoro», «Pa3BUTHE JISTYIIKHY,
MUKpornpenapar «Jlpozoduia» (Hopma, MyTauu (OpMbI KPBUILEB U OKPACKH TEIIa).

JlaGopatopHble U IpaKTUYECKUE PAOOTHI:

JlabopaTopuas pabota Ne 1. «CpaBHeHHE BUOB 110 MOP(POIOTHICCKOMY KPHUTCPHIOY.

JlaGoparopnas pabota Ne 2. «Onrcanue IpuCIOCOOICHHOCTH OpTraHUu3Ma U €€ OTHOCUTENIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEHHE U pa3BUTHE XKU3HHU Ha 3eMie.

JIOHaquBIe NPEACTABIICHUA O 3apOXKACHUHN KHU3HU. HaquHe TUIIOTE3bl BO3HUKHOBEHMS JKM3HM Ha 3€MIIE:
abuoreHe3 W MaHcTIepMuUs. XMMHYECKasi SBOJIIOIHS. AONOTEHHBIN CHHTE3 OpPraHUYECKHUX BEIIECTB U3 HEOPTaHUUECKHX.
DKcnepyMEHTaIbHOE IOATBEPXKICHNE XUMHYECKOW »sBodronuu. HauanmbHple STanbl OWMOJIOTMYECKOH 3BOJIIOIMH.
I'mnore3a PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYP M BO3HHUKHOBEHHE NPOTOKIETKU. [IepBble KIIETKHM U HX
sBosrorst. @opMHUpOBaHNE OCHOBHBIX I'PYII KHUBBIX OPraHU3MOB.

Pa3Burue xu3Hu Ha 3emiie no spam u nepuogaM. Karapxeil. Apxelickas u nporepo3oiickas 3psl. [laneo3oiickas
9pa ¥ e€ NepHoIbl: KeMOPUIICKNH, OPIOBUKCKUI, CHITYypUICKHH, T€BOHCKHUI, KAMEHHOYTOJIbHBIH, TIEPMCKHI.

Me3o30lickas 3pa U €€ Nepuoibl: TPUACOBBIH, FOPCKUI, MEIOBOM.

Kaitno3olickast apa 1 e€ nepuo/ibl: NajieoreHOBbI, HEOT€HOBBIM, AHTPOTIOTEHOBBIH.

XapaKTepHCTHKa KiimMaTa MU TCOJOTHYCCKHUX IIPOIECCOB. OCHOBHBIE 3TaIlbl OBOJIIOMU PACTUTEIIBHOTO M
KHBOTHOTO MHpa. ApoMopdo3bl y pacTeHHH W >KMBOTHBIX. IlosBIeHHWE, pacuBeT M BBIMHPAHHE TPYI >KUBBIX
OpPTaHMU3MOB.

CucteMa opraHHYECKOro MUpa Kak OTpakeHHe 3Bomonni. OCHOBHBIE CUCTEMAaTHYECKUE TPYIITBI OPTaHU3MOB.

DBOJIIONIMS YeJIOBeKa. AHTpPOINOJIOTHS KakK Hayka. Pa3BHTHE NpEACTAaBICHUH O NPOUCXOXKICHHH YEJIOBEKA.
Meroapl n3ydeHusi aHrpornoreHesa. CXoAcTBa M pas3iMyMs YeNOBEKA U JKMBOTHBIX. CHCTEMaTHYECKOE II0JIOKEHUE
YeloBeKa.



JBwkymue cuiibl ((pakTopel) aHTpororeHe3a. HacneacTBeHHas HW3MEHUYMBOCTh W €CTECTBEHHBIH OTOOD.
OO0mmecTBEeHHBINH 00pa3 KU3HU, H3TOTOBIICHUE OPYIUH TPyIa, MBIIIUICHUE, PEUb.

OCHOBHBIE CTAJMH U BETBH IBOJIOIIH YEJIOBEKA: aBCTPAIIONUTEKH, UeoBeK yMembiii, YeTIoBeK MPSIMOXOIAIINH,
UYenoBek HeaHIepTanbCkuil, YernoBek pa3ymHbIi. Haxonku MCKOMaeMBIX OCTaTKOB, BpPEeMs CYIIECTBOBaHHS, 00JacTh
pacrpocTpaHeHusl, 00bEM IOJIOBHOTO MO3ra, 00pa3 XM3HH, OPYAHSI.

YenoBeueckue packl. OCHOBHbIE OOnbIIME pachkl: eBpoleounHas (eBpa3uiicKkas), HErpo-aBCTPaTOHIHAS
(9kBaTOpHanbHAs), MOHrojoujaHas (a3uaTcKo-aMepuKaHcKas). UYepTel NPUCIIOCOONEHHOCTH — IpEACTaBHTENEH
YeJIOBEUECKHUX PacC K YCIOBUAM CyIIeCcTBOBaHUS. EMMHCTBO uenoBeyeckux pac. Kputrka pacuzma.

JemMoHcTpamuu:

Ioptpetsl: @. Penn, JI. ITactep, A. U. Onapun, C. Musnep, I'. FOpu, Y. {apBus.

Tabmuuer u  cxembl: «BosaukHOBeHme ComHEYHOHW CHCTEMBD», «Pa3BUTHE OpPraHMYECKOTO MHPaY,
«PacturenpHas xiretkay, «KnuBoTHas KkieTkay, «[Ipokapruornueckas kietka», «CoBpeMeHHasi CHCTEMa OPTaHMIECKOTO
Mupa», «CpaBHEHHE aHATOMHYECKMX YEePT CTPOCHHS YEIIOBEKa M YeIOBEKOOOpa3HBIX 00e3bsH», «OCHOBHBIE MecTa
MTAJICOHTOJIOTHYECKUX HaXOJIOK MPEIKOB COBPEMEHHOTO YeIIOBeKay, «JpeBHelnre moamny, «pesrue aoany», «[lepsoie
COBpPEMEHHBIC JIIOIN», «UemoBedecKne pace».

ObopynoBanne: Mympkun — «[IpomcxokmeHne  demoBeka» (OIOCTBI  aBCTPAJONHTEKa, IHTEKAaHTPOIIA,
HeaHJepTajiblia, KPOMaHBOHIIA), CJICNKH HIM H300pa)KeHUs KaMEHHBIX OpYIUi INEepBOOBITHOTO 4YeJoBeKa (KaMHH-
qommepel, pyOmna, ckpedia), T'€OXpOHOJOTMYecKas Tabinuua, KoJuieKuus «DopMbl COXPaHHOCTH HCKONAEeMbIX
JKUBOTHBIX U PACTEHUI».

JlaGopatopHble U IpaKTUYECKUE PaOOTHI:

Ipaktryeckas padora Ne 1. «M3yyeHne HCKOMAEMBIX OCTATKOB PACTEHUI U JKUBOTHBIX B KOJUICKIHSX).

DKcKypens «IBOONNSA OPTaHIMYECKOT0 MUpa Ha 3eMiie» (B €CTeCTBCHHO-HAYYHBIN HITH KpaeBeTUECKHUH My3ei).

Tema 3. Opranu3Msl U OKpy»Karolias cpeaa.

OKkonorus Kak Hayka. 3alaud W pa3leNbl SKOJOTHH. MeTOIBl SKOJOTHIECKUX HCCIICOBaHUH. DKOJIOTHIECKOe
MHPOBO33PECHUE COBPEMEHHOTO YCIIOBEKA.

Cpensl 0OMTaHUS OPTaHU3MOB: BOTHAS, HA3EMHO-BO3IYIITHASI, TOYBCHHAS, BHYTPHOPTaHIH3MECHHASI.

Okonorndeckne QakTopel. Kinaccupukamus SKoIOTHYECKAX (DAKTOpOB: aOMOTHYECKHE, OWOTHYECKHE U
aHTpPOIOreHHbIe. JleliCTBHE SKOJIOrHYEeCKUX (aKTOPOB Ha OPTraHU3MBI.

Abuornueckue (akTOphl: CBET, TeMIlepaTypa, BilaXHOCTb. PoTonepuonusm. [IpucrocobdieHust opraHu3mMoB K
JercTBUIO a0MOTHYECKHX (DakTOpOB. broIorHuecKue puTMBI.

Buotndeckue QaxTopbl. Buasl GHOTHUECKHUX B3aUMOAECHUCTBUI: KOHKYpPEHIMS, XHUIIHUYECTBO, CHUMONO3 U €ro
¢dopmer. TlapasuTusm, KOOMEpaIdsi, MyTyaJu3M, KOMMEHCaIH3M (KBapTHPAHCTBO, HAXJICOHHUYECTBO). AMEHCAIIH3M,
HeHTpanu3M. 3HaueHre OMOTUYECKUX B3aUMOJIEHCTBUH TSl CYIIIECTBOBAHUS OPTraHU3MOB B MPUPOHBIX COOOIIECTBAX.

JKOJIOTHYECKHE XapaKTEPUCTUKHU MOMyIAIud. OCHOBHBIC TTOKA3aTENN IMOMYJANUN: YUCIEHHOCTD, TIOTHOCTE,
POXKIaeMOCTh, CMEPTHOCTD, TPUPOCT, MUTpanus. JJUHaAMUKa YACICHHOCTH MOMYIIIUH U €€ PEeTYJIISIIHS.

JemoHcTpauuu:

Hoptpetsr: A. l'ymbompar, K. @. Pynse, D. ['ekkens.

Tabmuuer u cxemsl: kapta «[IpupogHpie 30HEI 3eminy, «Cpeapl OOUTaHUS OpPraHU3MOBY», «DoTomepuoITU3IMY,
«[Homymsanum», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MO HHPY30pUU-Ty(henbKim», «[IHmeBpie memm.

JlaGopatopHble U IpaKTUYECKUE PAOOTHI:

JlabopaTopnas pabota Ne 3. «Mopdoornueckrne 0COOCHHOCTH PACTECHHUI U3 PA3HBIX MECT OOUTaHHSY.

JlaGoparopnast pabota Ne 4. «BrusiHre cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

IIpaktudeckas padora Ne 2. «I[Toac4€T MIOTHOCTH MOMYJISIIIMA Pa3HBIX BUJOB PACTCHUI».

Tema 4. CooO1iecTBa 1 3KOJIOTHUYECKHUE CHCTEMBIL.

CooOrmiecTBo oprann3MoB — OuoneHo3. CTpyKTypbsl OHOIIEHO3a: BHIOBas, NPOCTPAHCTBEHHAs, Tpoduueckas
(nmutueBast). Bumpr-nomuHaHTHL. CBsI3U B OHOLICHO3E.

Okosorndyeckue cucrteMbl (3kocuctemsbl). IloHsTne 00 3kocucTemMe u OuoreoneHose. DyHKIHMOHAIbHBIE
KOMITOHEHTBI SKOCHUCTEMBI: TPOAYLEHTHI, KOHCYMEHTHI, pelyleHThl. KpyroBopoT BemlecTB M IOTOK 3HEPIUU B
skocucreme. Tpoduueckne (nmiueBble) ypoBHHM SKocucTeMmbl. IlumeBble memu u cetd. OCHOBHBIE IOKa3aTelH
9KOCHCTEMBI: OMomacca, NMpoayKnusl. DKOJOTHYECKHE MUPAMMIbBL: NPOIYKIMH, YUCICHHOCTH, Onomacchl. CBoiicTBa
9KOCHCTEM: YCTOMYUBOCTH, CAMOPETYJISIIHsA, pa3Butue. CyKieccus.

[IpupoanbIe SKOCHCTEMBI. DKOCUCTEMBI 03EP M PeK. DKOCHUCTEMa XBOWHOTO MIIH IIHPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE HKOCHUCTEMBI. ATPO3KOCHUCTEMBIL. Y pOo3KocucTeMbl. buomormueckoe u X03SHCTBEHHOE
3HAa4YCHNE arPO’KOCUCTEM B YPOOIKOCHCTEM.

buopasnoobpaszue kak (akTop yctoHumBOoCcTH 3KOocucTeM. CoxpaHeHHEe OMOJOTHYECKOr0 pa3HooOpasus Ha
3emite.

VYuenue B. U. Bepranckoro o ouocthepe. ['panuirsl, coctaB u cTpykrypa Ouocdepsl. JKuBoe BemecTBO H €ro
¢ynkiun. OcobeHHocTn Onocdepbl Kak ri1o0albHON KOocUCcTeMbl. J[MHaMUUecKoe paBHOBECHE M OOpaTHasl CBS3b B
ouocdepe.



KpyroBopoThl BemecTB U OMOTEOXUMUYECKUE ITUKIIBI 3JIEMEHTOB (yriepojaa, a3oTa). 30HATBHOCTh OHOC(EpHI.
OcHOBHBIE OMOMBI CYIIIH.

UenosedyectBo B Omocepe 3emin. AHTPOINOTeHHBIE M3MEHEHHS B Omocdepe. [mobampHBIE HKOIOTHYECKHE
IPOOIIEeMEI.

CocymiecTBoBaHHE NpUpOAbl M 4enoBedecTBa. CoxpaHeHHe OMOpasHOOOpas3usi Kak OCHOBA YCTOWYHMBOCTH
O6uocdeprl. OcHOBa paIMOHAJIBHOTO YIIPABICHHS INPHUPOAHBIMH peCypcaMd M HMX HCHONb30BaHUe. JloCTHKeHHMs
OMOJIOTHH 1 OXpaHa MPUPOJIBL.

JemoHcTpanuu:

Ioptpetsr: A. [Ixk. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmunp! u cxemsl: «Ilnmessie nenn», «broneHo3: cocraB u cTpykrypa», «IIpupoansie coobmectBay, «llenu
MUTaHUA», «OKoJoTWdecKass mmpamunay, «buochepa m demoBek», «IKOCHCTEMA MIMPOKOIHCTBEHHOTO JIECay,
«3JKocucTeMa XBOWHOTO Jieca», «broneHo3 Bomoéma», «ArpouneHo3», «I[IpumepHbIEe aHTPONIOTEHHbIE BO3ACHCTBUS Ha
pUpoOIy», «BaskHeHIe NCTOYHUKH 3arpsi3HEHUS BO3/AyXa M TPYHTOBBIX BOa», «[louBa — BaykHEHIIast COCTABIIAIONIAs
6nochepsr», «Paxtopsl Aerpamanuu 1mouBy», «IlapHUKOBBIN 3 derT», «DaKTOPBl pPagNOAKTHBHOTO 3arps3HEHHA
6uocdeps», «O0mas crpykrypa onocheps», «PacnpocTpanenue Ku3HN B 0nochepe», «O30HOBEIH 3KpaH dnocheps,
«Kpyrosoport yriaepona B 6uocdepe», «KpyroBopot azora B IpHpOIE».

OOopynoBanue: Mopenb-anmuMkanus «TunudHele OHOLEHO3BI», Tepbapuii «PacTuTenbHbIE COOOIECTBAY,
koyuekiu  «buonenosy, «BpeauTenn Ba)KHEHIIUX CENBCKOXO3SHCTBEHHBIX KYJIbTYp», TepOapuud W KOJUICKLUH
pacTeHHl W >KUBOTHBIX, NpPUHAUIEKAIME K pa3HbIM 3KOJOTMYECKHMM TIpylmaMm oJHoro Bunaa, KpacHas KHHTa
Poccwuiickoii deneparyu, n300pakeHUst OXpaHIEMbIX BUIOB PACTEHHH U KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O IIPEJMETA

Coriacao ®I'OC COO ycTaHaBAMBAKOTCS TPEOOBAHUS K PE3yJIbTATaM OCBOCHHS OOYYAIOUIMMUCS MPOTPAMM
cpemHero o0Imero 00pa3oBaHMs: JINYHOCTHBIM, METAIIPEAMETHBIM M IPEIMETHBIM.

B crpykType JIMYHOCTHBIX pe3yJIbTATOB OCBOCHHA mpeamera «bnonorns» BBIIEICHBI CIEAYIONINE
COCTaBIISFOLIME: OCO3HAHNE 00YYArOIMMUCS POCCHHCKOHN IpakJaHCKON HJICHTHYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO,
CaMOCTOSATENIFHOCTH U CaMOOMPE/ICJICHHIO, HAJIMYNEe MOTHBAIIMN K OOYUCHHIO OMOJIOTHH, IIEIEHANPABICHHOE Pa3BUTHE
BHYTPEHHHX YOEXKICHUA IMYHOCTH Ha OCHOBE KJIIOYEBBIX IIEHHOCTEH M HCTOPUYECKUX TPAAWUIMHA PA3BUTHA
OMOJIOrMYECKOTO 3HAHMS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCSI B CBOEH JESTENLHOCTH
LIEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKaMH, IPHCYLIIMMH  CHCTEME OHOJIOTMYeCKOro  0oOpa3oBaHUs, HaIW4ue
9KOJIOTMYECKOT0 MPABOCO3HAHUSI, CIIOCOOHOCTH CTAaBHUTh LI M CTPOUTD )KU3HEHHBIE IJIaHBI.

JIn4HOCTHBIE Ppe3yabTaThl OCBOCHHUS mpenmera «buomorus» pocTuraroTcs B €IUHCTBE Y4eOHOH H
BOCIIUTATENIbHON  NIEATETPHOCTH B  COOTBETCTBHM C  TPAaJUIMOHHBIMH POCCHHCKHMH  COIIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, IPUHATHIMHU B O0IIIECTBE MTPAaBUIAMU M HOPMaMH ITOBEICHU
U CIIOCOOCTBYIOT IIpOIECCaM CaMOIIO3HAHWS, CAMOBOCHHUTAHMS W CaMOpa3BUTHUS, Pa3BUTHS BHYTPEHHEH ITO3MLIUH
JIMYHOCTH, TTATPUOTH3MA, YBAKECHUS K 3aKOHY W MPABOIOPSIKY, YEJIOBEKY TPyZa M CTapIIeMy ITOKOJEHHUIO, B3aNMHOTO
YBaKCHHUS, OCPEKHOTO OTHOMIEHHS K KyJIbTypHOMY HACleIUI0 W TPaJuIUsIM MHOTOHAI[MOHAJIBHOTO Hapoja
Poccuiickoit ®enepanuu, npupoe U OKpyxarolien cpee.

JInqHOCTHBIE pe3yIbTAaThl OCBOEHHS Y4eOHOro IpeaMeTra «BHONorus» MOIDKHBI OTpakaTh T'OTOBHOCTH H
CHOCOOHOCTh 00y4aroUmMXcs PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTpPEHHEHW NO3WIMEH JIMYHOCTH, CHCTEMOM
LEHHOCTHBIX OPHEHTALIMH, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIIUX TPAAUIMOHHBIM LEHHOCTAM
poccuiickoro o6mecTBa, pacupeHne KU3HEHHOTO OIBITA M OIBITA AEATEIFHOCTH B IPOIECCEe peai3alui OCHOBHBIX
HaTpaBJIeHUI BOCTIUTATEIFHON 1eATETFHOCTH, B TOM YHCIIE B YaCTH:

1) rpaIaHCKOTO BOCTIUTAHHS:

c(OPMHUPOBAHHOCTh TPAXKTAHCKOH MO3WIUK OOYyYaromerocsi Kak AaKTHBHOTO WM OTBETCTBEHHOTO WICHA
PpOCCHIICKOTO O0IIECTBa;

0CO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB U 003aHHOCTEH, yBa)KeHHEe 3aKOHa 1 TPaBOIIOPSAKA;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH AEATEIBHOCTH IIPU CO31aHUH YUEOHBIX ITPOEKTOB, PEICHUH yYEOHBIX U
MIO3HABATEJILHBIX 33/1a4, BBHITTOJIHEHUH OMOJIOTMYECKUX KCIIEPUMEHTOB;

CIIOCOOHOCTh ONpENeNIsITh COOCTBEHHYIO MO3HIMIO 110 OTHOIICHHWIO K SIBJICHHSM COBPEMEHHOH >XH3HH M
00BSCHATS €€,

YMEHHE YYUTHIBATh B CBOMX JEHCTBUAX HEOOXOIMMOCTH KOHCTPYKTHBHOTO B3aWMOJCHCTBHSA IIOACH C
Pa3HBIMHU YOEXKICHUSIMH, KyJbTYPHBIMH [IEHHOCTSIMH M COIMAIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOIIECCE COBMECTHOTO BBINIONHEHHS YYEOHBIX, IO3HABATEIBHBIX H
HCCIIeIOBATENBCKUX 3a7[ad, YBAKUTEIFHOE OTHOIICHHE K MHEHHIO ONIIOHEHTOB NPH OOCYKICHHWU CIIOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO COJIEPKAHNS;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJOHTEPCKOM IEATENBHOCTH;

2) maTpUOTHYECKOTr0 BOCIIUTAHHS:

c(OPMUPOBAHHOCTh POCCUHUCKOW I'pa)KJaHCKOW MJISHTHYHOCTH, NIATPHOTHU3Ma, YBa)XKEHHS K CBOEMY Hapony,
YyBCTBAa OTBETCTBEHHOCTH nepen PonuHol, ropaocTu 3a cBoit kpaii, cBoro PoauHy, cBOil SI3bIK U KyJNbTYpy, IPOILIOE U
HACTOsIIllee MHOTOHALMOHAIBHOTO Hapoja Poccuy;



LIEHHOCTHOE OTHOLIEHHE K IIPUPOJHOMY HACJIEIUIO0 M NaMATHUKAM IPUPObI, JOocTUxkeHUsIM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPYIE;

CHOCOOHOCTh OIEHHWBATH BKJIAJ POCCHHMCKHX YYEHBIX B CTAHOBIICHHE W pPa3BUTHE OWOJIOTHH, MOHUMAaHHE
3Ha4YCHUS OMOJIOTHH B IO3HAHUH 3aKOHOB MIPHUPOIBI, B KI3HH YEJIOBEKA M COBPEMEHHOTO O0IIECTBa;

ueriHas yoexIEHHOCTh, TOTOBHOCTH K ClTyeHHI0 OTEUSCTBY M €r0 3alllUTe, OTBETCTBEHHOCTH 32 €ro CyIs0Y;

3) 1yXOBHO-HPABCTBEHHOT'O BOCIIUTAHUSL:

OCO3HaHUE JyXOBHBIX LIECHHOCTEW POCCUIICKOIO HApOa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STHYCCKOTO TIOBE/ICHUS,;

CHOCOOHOCTh OIICHMBATh CUTYAIlMI0 W TPUHUMATh OCO3HAHHBIC PCIICHHS, OPHUCHTHUPYSICh HAa MOPAIBHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

0CO3HaHHE JINYHOTO BKJIAZa B IOCTPOCHUE YCTOHYNBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POAMTEISAM, CO3JIaHUI0 CEMbU HAa OCHOBE OCO3HAHHOI'O IPUHITHS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUHU C TpaguLMsIMHU Hapo1oB Poccuu;

4) 3CTETHYECKOTO BOCTIUTAHMS:

3CTETUYECKOE OTHOIIEHHE K MHPY, BKIIOYas 3CTETUKY OBbITa, HAYYHOTO W TEXHHIESCKOTO TBOPUYECTBA, CIIOPTA,
TpyZAa, OOIIECTBEHHBIX OTHOIICHU,

MMOHUMaHHE 3MOLMOHAIBHOTO BO3JCHCTBUS JKMBOU MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHUIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH KauyecTBa TBOPUYECKON
JIMYHOCTH;

5) ¢u3nUIecKoro BOCIUTAHUS:

MOHUMAaHKWE M peaju3anus 370pOBOro M 0e30macHOro obOpasa >KU3HH (30POBOC MHUTAHUE, COOJIIOCHUC
TUTHCHHYICCKUX TPaBUI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHATHH U OTIBIXA, PETYIApHas (hu3ndecKkas aKTUBHOCTB),
OEpeKHOTO, OTBETCTBEHHOTO W KOMIICTCHTHOTO OTHONICHHS K COOCTBCHHOMY (H3UYECKOMY H IICHXHIECKOMY
3/10pPOBBIO;

MOHUMAaHHE IICHHOCTH TPABWII WHIUBUIYAFHOTO M KOJUICKTHBHOTO OE€301AaCHOTO TOBEACHUS B CHTYaIUSX,
YIPOXKAIOLIUX 30POBBIO U XKU3HU JIOJIEH;

OCO3HaHHE TOCICACTBAN M HENPHUATHE BPETHBIX MPUBBIUEK (YHOTPEOIICHIS aJKOT OIS, HAPKOTHKOB, KypCHH);

6) TPyIOBOTO BOCITUTAHHUSL:

TOTOBHOCTH K TPYIY, OCO3HaHUE IIEHHOCTH MacTePCTBA, TPYI0IIO0HE;

TOTOBHOCTh K AKTHBHOHN JEATEIbHOCTH TEXHOJOTHUYECKOW M COIMAJIbHON HANpaBJICHHOCTH, CIIOCOOHOCTH
WHUIUUPOBATH, INIAHUPOBATH U CAMOCTOSTEIHHO BHITIOIHATH TAKYIO €S TEILHOCTD;

HHTEpEC K pa3iu4yHbIM cepaM npo(ecCHOHATBHON IeITeIbHOCTH, YMEHHUE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayiei npodeccun U pean30BbIBaTh COOCTBCHHBIC KU3HCHHBIC TUIAHbI;

TOTOBHOCTB U CITOCOOHOCTBH K 00pa30BaHHIO U CAaMOOOPA30BAHUIO Ha MPOTSHKEHUH BCeH JKU3HMY,

7) 9KOJIOTHYECKOTO BOCITUTAHUS:

9KOJIOTHYECKH I[eiecoo0pa3Hoe OTHOIIEHWE K MPUPOAE KaK HCTOYHHKY >XKH3HH Ha 3eMile, OCHOBE €
CYILIECTBOBAHMUS;

MIOBEIIIICHIE YPOBHS SKOJIIOTHIECKOH KYIBTYpHI: IPHOOPETEHUE OIBITA IUITAHUPOBAHUS IIOCTYIIKOB M OIICHKH UX
BO3MOXHBIX IOCJIECTBUH JJIs1 OKPY>KaOLLEN CPeIbl;

OCO3HaHHE TTI00aTHLHOTO XapaKTepa YKOJOTHIECKUX MPOOJIeM U TTyTel UX PeleHus;

CIOCOOHOCTh KCIIOJIb30BaTh MPHOOpPETaeMbIe MPU HU3YUYCHUH OWOJOTHMHM 3HAHWS W YMEHHUS IPU PEHICHUH
mpo0sieM, CBS3aHHBIX C palMOHAIBHBIM MPHUPOAOIOIL30BaHNEM (COONIOIEHNE TPaBWI MOBEACHUS B TMPUPOJE,
HAIPABJICHHBIX HA COXPAHEHUE PABHOBECHS B 9KOCHCTEMaX, OXPaHy BHUIOB, IKOCUCTEM, OHOC(hEpHI);

AKTUBHOE HETPUATUE NECUCTBUMN, IPUHOCSILUX BPE] OKPYKaIOIIEH IPUPOIHOI cpeie, yMEHUE IPOTHO3UPOBATH
HEeOJIAroNnpUsTHRIC YKOJIOTHYESCKIE MOCIECTBHS MPEAIPUHIMAESMBIX JCHCTBUHN U PEIOTBPAIIATh UX;

HAJIMYUE PA3BUTOTO OSKOJOTHYECKOTO MBILIUICHHS, 3KOJOTHYECKOW KYyJbTYpbl, ONbITa JEATEIbHOCTH
9KOJIOTHYECKON HAaINpaBIeHHOCTH, YMEHHUS PYKOBOJACTBOBAThCS HMMH B I103HABATEJIbHOW, KOMMYHUKATHBHOH H
COLIMAJILHOM MPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOM JEATENILHOCTH SKOJIOIMYECKON HApaBiIeHHOCTH;

8) 1leHHOCTH HAYYHOTO TTO3HAHUSI:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pa3BUTHA HAyKH U
OOIIECTBEHHOW TMPAKTUKKW, OCHOBAaHHOTO Ha JHWAaJiore KYJbTYp, CIHOCOOCTBYIONIETO OCO3HAHHMIO CBOETO MeCTa B
MOJINKYJIbTYPHOM MHUDE;

COBEPIIEHCTBOBAHNE S3BIKOBOM W YMTATEIBCKOW KYJIBbTYPHl KaK CPEJICTBA B3aUMOJICHCTBUS MEXIY JIOABMH U
TIO3HAHUS MHPA;

MOHMMAaHNEe CIenu(UKH OWOJOTHH KaK HayKH, OCO3HaHWe e€ poid B (HOPMHUPOBAHMH PaIMOHAILHOTO
HayYHOTO MBIIUICHUS, CO3JAHMH IEJIOCTHOTO TPEICTABICHUS 00 OKpYyXKalolleM MHpPE KaKk O €IWHCTBE MPHUPOJIBI,
YenoBeKa M 0O0IIecTBa, B MO3HAHWUHU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUM MPOOJIEM COXPAHCHHS MPHUPOIHOTO
paBHOBeCHS;

yOexIEHHOCTh B 3HAYMMOCTH OWOJIOTMH JJIsi COBPEMCHHOW NMBUIM3ALUU: OOCCIICYCHUS HOBOTO YPOBHS
Pa3BUTHSI MEIUIIUHBI, CO3AHUS IEPCIICKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX peIlaTh PECYPCHBIC IIPOOIEMbI Pa3BUTHS



YeN0BEYeCTBa, IMOWCKAa MyTell BBIXOJa W3 MIOOATBHBIX SKOJOTHYECKHX MpoOieM W oOecliedeHus Iepexona K
YCTOHYMBOMY Pa3BHTHIO, DPALMHOHAILHOMY WCIIOIB30BAHUIO TIPUPONHBIX PECypcoB U (HOPMHUPOBAHHIO HOBBIX
CTaHAPTOB KHU3HM;

3aMHTEPECOBAaHHOCTh B IIONYYCHHH OHMOJOTHYCCKMX 3HAHUH B MENAX NOBBIICHUS OOImEeH KyIbTYpHI,
€CTECTBEHHO-HAYYHOH TIPaMOTHOCTH KaK COCTaBHOM 4YacTH (YHKIMOHAILHOH TI'pPaMOTHOCTH OOy4YaroIuxcs,
(dbopMupyeMoH 1pH U3y4eHHH OUOJIOTHH;

NOHMMaHKWE CYIIHOCTH METOAOB IIO3HAHMS, MWCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTh
HCIOb30BaTh MOJTy4YaeMble 3HAHUS AT aHaJIH3a U O0bACHEHUS SIBICHUN OKPY)KAIOLIET0 MUpa U MPOUCXOIAIINX B HEM
N3MEHEHHH, yMEHHUE JieaTh 0O0OCHOBaHHbIE 3aKJIIOUCHHSI Ha OCHOBE HAay4YHBIX (JaKTOB U MMEIOIINXCS JaHHBIX C IEIbI0
MOJIy4EeHUs] JOCTOBEPHBIX BHIBOJIOB,

CHOCOOHOCTh CaMOCTOSITENIFHO HCIIONB30BATh OMOJOTHYECKHE 3HAHWS LIS PEHICHHS MpoOiieM B pealbHBIX
KI3HCHHBIX CUTYaIUIX;

OCO3HaHME IICHHOCTH HAYYHOW IESATEINbHOCTH, TOTOBHOCTH OCYIIECTBIIATH MPOCKTHYIO W MCCIIEIOBATEIbCKYIO
JeSITeIbHOCTD MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTH W CIIOCOOHOCTH K HEIIPEPHIBHOMY OOpAa30BAHMIO U CAMOOOPa30BaHHIO, K AKTUBHOMY IOITyYCHHIO
HOBBIX 3HAHWH 10 OMOJIOTHH B COOTBETCTBUH C KU3HEHHBIMHU ITOTPEOHOCTSAMH.

B npouecce nocTHKEHUs TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUSI OOYYarOIIMMUCS MPOrpaMMBbI 110 OMOJIOTUH Ha
YPOBHE cpelHero ooOuiero oO0pa3oBaHUs y OOYYarOIIMXCSl COBEPIICHCTBYETCS OMOLMOHAJIbHBIA HHTEIUICKT,
npeArnoiaralomuil copMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKJIOYAIOIEr0 CIHOCOOHOCTh MOHMMAaTh CBOE HSMOIMOHANBHOE COCTOSHUE, BHICTh
HAarpaBJIeHUs Pa3BUTHUsI COOCTBEHHOW SMOLIMOHAIILHOM cepbl, ObITh YBEPEHHBIM B cele;

CaMOPETYJIMPOBAaHUS, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHHUE, CTIOCOOHOCTh aJaTHPOBATHCS K AMOIMOHAIFHBIM W3MEHEHUSIM U TPOSIBISTE THOKOCTB, OBITH OTKPBITHIM
HOBOMY;

BHYTPCHHEH MOTHBALMM, BKIIOYAIOMICH CTpEeMJICHHE K JOCTIDKCHHIO I H YCHEXy, OITHUMH3M,
MHUIUATUBHOCTH, YMEHHUE EHCTBOBATh, HCXO U3 CBOMX BO3MOXKHOCTEIA;

SMMATHH, BKIIOYAIOMICH CIIOCOOHOCTH TOHMMATh AMOIMOHAIEHOE COCTOSHHE NIPYTHX, YYUTHIBATH €T0O IPH
OCYILIECTBJICHNH KOMMYHHUKAIINH, CIIOCOOHOCTh K COYYBCTBHIO U CONEPEKHUBAHUIO;

COLMAIBHBIX HAaBBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTh BBHICTPAMBAaTh OTHOIIEHHS C JPYCHMMH JIIOJbMH,
3a00THUTHCS, POSIBIISITH MHTEPEC U pa3peliaTh KOH(IUKTHI.

MeTtanpeaMeTHbIe Pe3yJbTaThl OCBOEHHS y4eOHOro mpeamera «buonorus» BKIIOUAIOT: 3HAYMMBIE IS
(hOpMHUPOBAHUS MHUPOBO33PEHUS OOYYAFOIIUXCSA MEKAUCIUILIHHAPHBIC (MEXKIPEIMETHBIC) OOIMICHAyYHbIC MOHSATHS,
OTpaX<aIOIINE 1IEJIOCTHOCTh HAYYHON KapTHHBI MUPA U Cclieln(UKY METOJJOB TIO3HAHUS, UCTIONIb3yEMbIX B €CTECTBEHHBIX
Haykax (BEIIECTBO, DHEPTUs, SBICHHE, IPOIECC, CHCTEMa, HAYJIHBIH (DaKkT, NMPUHIHWI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, HCCIIeIOBaHUE, HAOIOJCHIE, I3MEpEHHE, YKCIICPUMEHT U APYTHX), YHUBEPCAIbHBIC YUeOHBIC JCHCTBUL
(mo3HaBaTenbHBIE, KOMMYHHKATHBHBIC, pETYISITUBHBIC), oOecmeunBaronye (HOpMUpOBaHHE (QYHKIHOHATBHOM
TPaMOTHOCTH W COIMAJbHON KOMIIETEHIIMA OOYYaIOUINXCS, CMOCOOHOCTH OOYYAOUIMXCS HCIOJB30BAThH OCBOCHHBIE
MEXTUCIUIUTHHAPHBIC, MHPOBO33PCHUYECKIE 3HAHUS W YHUBEPCAIbHBIC y4eOHBIC JCUCTBUS B IO3HABATCIEHOW U
COIMANBEHOW MTPAKTHKE.

MertamnpeaMeTHbIe pe3yIbTaThl OCBOCHHUS MPOIPaMMBI CPEIHEro 00Iero o6pa3oBaHus TOHKHBI OTPaKaTh:

OBgiajieHHe YHUBEPCAIbHBIMH Y4€OHBIMHU MTO3HABATEIBHBIMU JICUCTBHUIMHU:

1) 6a30BBIC JTOTHUECKUE JACHCTBHS:

CaMOCTOATENIBHO (POPMYJIMPOBATH U aKTYyaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIONB30BaTh MpPH OCBOCHWM 3HAHUN NpPHUEMBI JIOTHYECKOTO MBIIUICHHUS (aHANIHW3a, CHHTE3a, CPaBHEHUS,
Kiaccu(uKau, 0000MCHHS), PACKPBIBATh CMBICI OMOJIOTHYCCKUX MOHATHU (BBIICIATH WX XapaKTepHBIC NPU3HAKH,
YCTaHABJIUBATH CBS3H C IPYTHMHU TOHSITHSIMH);

OTIPENIeNATh ENU ACATEIIFHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTIDKCHHS, COOTHOCHTH PE3yJIbTaThI
JIESITEJIbHOCTH C IOCTABJIEHHBIMHU LEJISIMU;

HCIIOJIE30BaTh OMOJIOTHYCCKHE OHATHS U 00bsICHEHUsI (DAaKTOB W SBJICHUHN KUBOW PUPOIEI;

CTPOWTH JIOTHYECKUE PACCYKICHUS (MHIYKTUBHBIC, JCTyKTHBHEIC, TI0 aHAJIOTHH), BBIABISTh 3aKOHOMEPHOCTH
1 TIPOTUBOPEYNS B pACCMAaTPHUBAEMBIX SBICHUAX, (POPMYITUPOBATH BBIBOIBI U 3aKIIOUCHUS,;

MPUMEHITh CXEMHO-MOJICBHBIE CPEICTBA JUISl TPEACTABICHHUS CYIIECTBEHHBIX CBSA3€H W OTHONICHWH B
M3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TakXKe TPOTUBOPEUMIl pa3HOTO pOJa, BBIBICHHBIX B Pa3IHIHBIX
UH(GOPMAIMOHHBIX HCTOYHHKAX;

pa3pabatbIBaTh IJIaH pemeHus IpoOIeMbl C yIETOM aHAJIH3a UMEIONIIXCS MaTePHAIbHBIX M HEMaTepHATBHBIX
pecypcos;

BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb, OLEHMBATh COOTBETCTBUE PE3YJNbTAaTOB LENSIM, OLEHUBATh PUCKU
MOCIEICTBUN AEATENbHOCTY;

KOOPJAWHUPOBATh ¥ BBINONHATH PA0OTy B YCIOBHSX pEATBHOTO, BUPTYaJbHOTO H KOMOWHHPOBAHHOTO
B3aUMOJIEHCTBUS;



pa3BUBaTh KPEaTHBHOE MBIIUICHHE TIPH PEIICHUN KU3HEHHBIX IPOOIEM;

2) 6a30BBIC MCCIIEIOBATEIBCKHE ACHCTBHSL:

BIAJCTh HAaBBIKAMH Y4eOHO-MCCIENOBATENbCKOW M TIPOCKTHOW [CSATENBHOCTH, HAaBBIKAMH pa3peIleHHs
npoOeM, 00anaTe COCOOHOCTBIO W TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METOMOB PEIICHHS NMPAKTHYECKUX
3a[a4, NPUMEHEHHIO Pa3IMIHBIX METOAOB MO3HAHMUS;

UCIOJIb30BaTh pa3IMyHbIE BUABI JEATEIBHOCTH IO TONYYEHUIO HOBOIO 3HAHHUA, €ro MHTEepHpeTaluu,
NpeoOpa3oBaHUI0 W NPHMEHEHUI0O B yYeOHBIX CHUTYallUsiX, B TOM YHCJIE IPU CO3AaHHHM Y4YEOHBIX M COLMAJIbHBIX
IIPOEKTOB;

(opMHpOBaTh Hay4HBI THI MBIIUICHHS, BIaJeTh HAYYHOW TEPMHHOJIOTHEH, KIIOUEBBIMH IOHSATHAMH M
METOJIaMU;

CTaBUTH U (POPMYNINPOBATH COOCTBEHHBIE 33/1a4X B 00Pa30BaTEIbHOMN NEATENPHOCTH M )KU3HEHHBIX CUTYalUsIX;

BBIABJIATh IPUYUHHO-CIICACTBEHHBIE CBS3M M AKTYaJlM3UPOBATh 3a/ady, BBIIBUTaTb T'HIIOTE3y €€ pPEIIeHHS,
HAaXOJWTh apTyMEHTHI I JOKA3aTEIbCTBA CBOMX YTBEPKACHHH, 3a1aBaTh MapaMETPhl M KPUTEPUH PELICHIS;

aHAIM3MPOBATH ITOJTyICHHBIC B XO/I€ PEIICHNUS 3aJa4ll PE3yIbTaThl, KPUTHUECKH OLCHUBATh UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHSAX;

JIaBaTh OIIEHKY HOBBIM CHUTYaLUsIM, OLICHUBATh IIPHOOPETEHHBIN OIIBIT;

OCYLIECTBIISITh LiEJICHANPABICHHBIH MOUCK MEPeHOca CPEACTB M CHOCOOOB NeiCTBHA B NpOodeccHOHATBHYIO
cpeny;

YMETb EPEHOCUTh 3HAHHS B I03HABATEIIBHYIO U ITPAKTHYECKYIO 00JIaCTH )KU3HEESTEIbHOCTH;

YMETb HHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX O0JIacTeif;

BBIJIBUI'aTh HOBBIC HJIEH, MpEAJaraTh OPUIHMHAIIBHBIC ITONXOJBI W PEICHHs, CTaBUTh MPOOJEMBbl W 3a/1a4H,
JOIYCKAfOIIHe aJbTePHATUBHBIC PELICHUS;

3) pabora ¢ unpopmarueii:

OPHEHTHPOBATHCS B PA3MYHBIX UCTOYHHMKAX MH(pOpManuy (TeKcTe ydeOHOro MOCcoOMs, HayIHO-TIOMYJIAPHON
JIUTepaType, OHONOTHYECKMX CIOBapsSX W CHpPaBOYHMKAaX, KOMIBIOTEPHBIX Oa3ax MdaHHBIX, B VIHTepHere),
aHAIN3UPOBATh MH(OPMALIUIO Pa3INIHBIX BUAOB M (GOPM NPEICTABICHUS, KPUTHUECKH OLIEHUBATH €€ JOCTOBEPHOCTH U
HETPOTHBOPEUUBOCTb;

(dopMynHpoBaTh 3ampoCchl W TPUMEHATH pa3IMYHbIE METOJbl IPH IOUCKE M OTOOpe OWOJIOTHYECKOM
uHpOPMAIIUHU, HEOOXOIUMOM /IS BHIIIOJTHEHUS YICOHBIX 3a/1a4;

nproOpeTaTh OMBIT HCIONb30BAaHUS HH()OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHWH, COBEPIIECHCTBOBATH
KyJNbTypy aKTUBHOTO HCIIOJIB30BaHUS PA3INUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSATENLHO BHIOMPATh ONTUMAJBbHYIO (DOPMY MpENCTABICHUs OHONOTHYECKOH HHGpOpManuu (CXeMbl,
rpaduky, [uarpaMMsl, TaOJIMIbI, PUCYHKH U IPYTOE);

MCTIONIb30BaTh HAYYHBIH SI3BIK B KQUECTBE CPEACTBa NpH padoTe ¢ Onoornueckoi HHGopManuen: MpUMeHsITh
XUMHUUYECKHe, (U3MYECKHe W MaTeMaTHYecKHe 3HaKh M CHUMBOJIBL, (OpMyIbl, abOpeBHaTypy, HOMEHKIATYpy,
UCTIONB30BATh U MPeo0pa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISHOCTH;

BJIaIeTh HaBBIKAMHM PACTIO3HABAHMS M 3aIIMTH HH(POPMAIMU, HHPOPMAIMOHHOH 0€301aCHOCTH JINYHOCTH.

OgnasieHne YHUBEPCATbHBIMA KOMMYHHKATHBHBIMHA JICHCTBUSIMU:

1) oOmenue:

OCYIIECTBIIATh KOMMYHHKAIIMU BO BCeX cepax KU3HHU, aKTUBHO y4acTBOBATh B JUAJIOTE MU JUCKYCCHH II0
CyIIecTBy 00CyXJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BHICKAa3bIBATh CY)KICHHS OTHOCHUTEIIBHO BBITIOIHEHUS
mpe/ylaraéMoi 3aJadd, YYHUTHIBATH HMHTEPEChl M COTJIACOBAaHHOCTh MO3MIMH JPYTUX YYaCTHHUKOB AMAJOra WU
JMCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CPEACTBA OOIIEHHS, MOHWMATh 3HAUCHHE COIHMAIBHBIX 3HAKOB, IPEAIOCHIIOK
BO3HMKHOBEHHS KOH(IMKTHBIX CUTYalluH, yMETh CMATYaTh KOH(QINKTHI M BECTH IIEPETOBOPHI;

BJIaJIeTh Pa3JIMUHBIMHM CIIOCO0aMM OOIIEHMS M B3aUMOJCHCTBUS, IOHMMAaTbh HaMepeHWs APYIUX JIOJCH,
TIPOSIBIISITH YBAKUTEIBHOE OTHOIIECHNE K COOECETHUKY M B KOPPEKTHOH (hopMe pOopMyIIMpoBaTh CBOM BO3PaKEHUS;

Pa3BEPHYTO U JIOTHYHO U3JIaTaTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SA3BIKOBBIX CPEJCTB;

2) coBMeCTHasl AEATENbHOCTb!

MOHMMAaTh W WCHOJB30BaTh NPEHMYILIECTBA KOMAaHAHOW W WHAWBUIYalbHOHW paboThl NpPU  pEIIeHUH
OMOJIOTHYECKOH MPOoOJIeMBI, 00OCHOBBIBATH HEOOXOIMMOCTh NPUMEHEHHS TPYHIOBHIX (OPM B3aMMOJACHCTBHS IPH
peneHny yaeOHOH 3a1a4u;

BBIOMpPATh TEMATHKY W METO/BI COBMECTHBIX IEHCTBHI C YIETOM OONIMX HHTEPECOB M BOZMOXKHOCTEH KaXKIOTro
YJIeHa KOJJICKTHBA;

NPUHUMATh I COBMECTHOW JEATENbHOCTH, OPTaHU3OBBIBATH W KOOPAMHHPOBATH NEHCTBUSA 1O €€
JOCTIDKEHHIO: COCTABIIATH IJIaH JEHCTBUH, pacTIpeieNaTh POIH ¢ yIETOM MHEHUH Y9aCTHHKOB, 00CYX/IaTh pPe3yJIbTaThI
COBMECTHOH paboThl;

OLICHMBATh KauyeCTBO CBOETO BKJIAJA M KAXKJOr0 y4aCTHHKa KOMaHIbI B OOIIMH pPe3ysbTaT M0 pa3paboTaHHBIM
KpUTEPHSIM;

IpeJJlaraTh HOBBIE MPOEKThI, OLEHUBATh MJEH C MO3UIUM HOBU3HBL, OPUTHHAJIBHOCTH, MNPaKTHUUECKOU



3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTHBHOE CTPATETHYECKOE MOBEACHUE B PA3JIMUHBIX CUTYallUsAX, NPOSBISATH TBOPYECTBO U
BOOOpakeHHe, OBITh HHUITHATHBHBIM.

OBagieHre YHUBEPCANBHBIMA PETYIATHBHBIMU IEHCTBHAMHU:

1) camoopranuzanus:

UCIIONIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIS BBISBICHUS MPOOJIEM M MX PELICHUS B XM3HEHHBIX M Y4EOHBIX
CUTYaIMsIX;

BBIOMpAaTh HAa OCHOBE OMOJIOTMYECKUX 3HAHUH IIeJIeBble M CMBICIOBBIC YCTAaHOBKH B CBOMX NEHCTBHSAX WU
MOCTYTIKAX 110 OTHOIIEHUIO K KUBOU MPUPOJE, CBOEMY 3A0POBBIO U 3I0POBBIO OKPYKAIOIIHX;

CaMOCTOSATENIbHO ~ OCYIIECTBIISATh IIO3HABATENBHYIO JICSTENBHOCTh, BBISBISITH MNPOOJIEMBI, CTaBUTh U
(hopMyIHpOBaTH COOCTBEHHBIE 32/1a4H B 00pa30BATEIbHON NEATEIHLHOCTH U JKU3HEHHBIX CUTYAIHX;

CaMOCTOSITENIFHO COCTaBIIATh IUIAH PEIICHHS TPOOJIEMBI ¢ YYETOM HMMEIOIINXCS PEeCypcoB, COOCTBEHHBIX
BO3MOYHOCTEHN U NMPEANIOUYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacImpsATh paMKH YIeOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEIIOYTCHU;

JIeNIaTh OCO3HAHHEIN BEIOOP, apTryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 3 PEIICHHE;

OLICHMBATh NPUOOPETEHHBIN ONBIT;

Croco0cTBOBaTh (POPMHUPOBAHHUIO M MPOSIBICHUIO MIMPOKON 3PYAMIMH B Pa3HBIX 00JACTAX 3HAHUH, MOCTOSHHO
MOBBILIATH CBOW 00pa30BaTENbHBIN U KYJIbTYpPHBIH YPOBEHB;

2) CaMOKOHTPOJb:

JlaBaTh OIICHKY HOBBIM CHTYaIlUsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh, OIICHHBAaTh COOTBETCTBHE
PEe3yNbTaTOB LESIM;

BJIa[ICTh HABBIKAMH IMO3HABATEIFHON pe(IIeKCHH KaK OCO3HAHUS COBEPINACMBIX NEHCTBHHA M MBICITUTEIHHBIX
MIPOIIECCOB, X PE3YNIBTATOB U OCHOBAHMM, UCITIONB30BATh MPUEMBI pe()IICKCHH [T OICHKH CHTYalllH, BHIOOpa BEPHOTO
peLieHus;

OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHHUMATh PELIEHUS 0 UX CHUKEHHUIO;

MPUHUMATh MOTHUBBI M ApIYMEHTHI APYTUX [IPU aHAJIN3€ PE3YJIbTATOB JEATEINbHOCTH;

3) npuHsATHS ce0sl U IPYTUX

NPUHAMATH ce0sl, TOHUMasi CBOU HEJOCTAaTKH U IOCTOUHCTBA;

MPUHUMATh MOTHUBBI M apTyMEHTHI APYTHX NPH aHAJIN3E Pe3yIbTaTOB AEATEIbHOCTH;

MIPHU3HABaTh CBOE MIPABO U MIPABO IPYTUX Ha OIIMOKY;

pa3BUBaTh CIOCOOHOCTH MMOHUMATh MUP € TIO3UIIUH JPYTOT0 YeJIOBEKA.

IIpeamerHble pe3yabTarbl ocBoeHHs mnpopaMMmbl COO mo Ouosmormu Ha 06a30BOM YPOBHE BKIIFOYAOT
cnenuduyeckue s yaeOHOTo mpeamera «brnonorusy HaydHBIEe 3HAHUS, YMEHUS W CIIOCOOBI IEHCTBHI 110 OCBOCHUIO,
HHTEpIpETallid U MPeoOpPa30BAHUIO 3HAHWH, BUABI AEATEIBHOCTH IO TOJXYYCHHIO HOBOTO 3HAHWS W TPHMEHEHHIO
3HAaHUI B Pa3NNYHBIX YUECOHBIX CHTYaIlUsIX, a TAKKE B PEAbHBIX )KH3HEHHBIX CUTYAIlUX, CBA3aHHBIX ¢ Omonorueil. B
IporpamMMe peAMeTHBIE pe3yIbTaThl IPEICTaBICHHEI IO TOAaM 00yUYCHHSI.

[IpenmMeTHBIE pe3ynbTaThl OCBOCHHUS yueOHOTO peaMeTa «buonorus» B 10 Kiracce JODKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUA O MECTE W POJIA OMOJIOTHH B CHCTEME HAYYHOTO 3HAHHS €CTCCTBEHHBIX HAyK, B
(OpMHPOBaHUM COBPEMEHHOI €CTECTBEHHO-HAY4YHOW KapTUHBI MHpa ¥ HAaydyHOrO MHPOBO33PEHHs, O BKIAJe
poccuiicKuX U 3apyOeXHBIX YUEHBIX-OHOJIOTOB B pa3sBUTHE OMOIOTHH, QYHKIHMOHANBHOW IPaMOTHOCTH YEJIOBEKA IS
peIeHus KIU3HEHHBIX 3a/1aY;

YMEHHE pAaCKpbIBaTh COJIEpXKAHUE OHOJIOTMYECKUX TEPMHHOB M MOHSTHUIH: JKU3Hb, KJIETKA, OPTraHH3M,
MeTabomi3M (0OMeH BeIeCcTB U MPEeBpaIIeHNE YHEPTUH), TOMEOCTa3 (CaMOPETYJIISIINA), YPOBHEBAS OPTaHU3aAIHS KUBBIX
CHCTEM, CaMOBOCITPOM3BEICHUE (PENPOIYKIIHS), HACIEACTBEHHOCTD, H3MEHUYNBOCTD, POCT M Pa3BUTHE;

yMEeHHEe H3JlaraTb OHMOJOTMYecKHe TeopuH (KJIETOYHas, XPOMOCOMHAs, MYTAalMOHHAs, LEHTpajbHas JOrMa
MOJIeKyJIsipHOM Omonorun), 3akoHsl (I'. Mennens, T. Moprana, H.W. BaBuiioBa) u yueHus (0 IEHTpax MHOTOOOpasus U
MIPOMCXOXKAEHUS KyIbTypHbIX pactenud H.M. BaBuioBa), ompemensTs TIpaHHMIBI MX NPUMEHUMOCTH K JKHUBBIM
cucreMau;

yYMEHHE BJIJIETh METOJaMH HAy4YHOTO IIO3HAHWS B OMOJOTrWMHU: HaONIOJICHHWE M OINMCAHUE JKHUBBIX CHCTEM,
MPOIIECCOB M SIBJICHMH, OpPraHM3alUs M IPOBEACHHE OHOJOTHMYECKOTO HKCIEPHUMEHTA, BBIIBMKCHHE THIOTE3HI,
BBISIBIIGHHE 3aBHCHMOCTHM MEXAYy HCCICIyeMbIMH BEIMYMHAMH, OOBACHEHHE [MOJYYCHHBIX pE3yJIbTaTOB,
HCTIONB30BaHHBIX HAYYHBIX MOHATHH, TEOPUH W 3aKOHOB, YMEHHE [eJaTh BBIBOJBI Ha OCHOBAaHWM MOJYYEHHBIX
pe3yIbTaTOB;

YMEHHE BBIJICIATh CYIIECTBEHHBIC MPHU3HAKH BHPYCOB, KJIETOK MPOKAPUOT M IYKAPHOT, OTHOKIETOYHBIX H
MHOTOKJIETOYHBIX OPTraHM3MOB, OCOOCHHOCTH IPOIECCOB: OOMEHa BEIIECTB W IIPEBpAIEHHS JHEPTHU B KIETKE,
(oToCHHTE3a, IIACTHYECKOTO W HHEPreTHYEcKOro oOMeHa, XEMOCHHTE3a, MHTO3a, MeH03a, OIIOJ0TBOPEHUS,
Pa3MHOXEHUs, MHIUBUYaIbHOIO PAa3BUTHS OpraHu3Ma (OHTOTEHE3);

YMEHHE IPUMEHATH IOJYYEHHbIE 3HAHUS sl OOBSCHEHHsS OWOJOTMYECKHX IPOLIECCOB W SBJICHUM, JUIs
NIPUHSTHUS TPAKTHYECKUX PEUICHUH B TIOBCEIHEBHOM JKM3HM C LIENIbI0 0OecriedeHust 0E30I1aCHOCTH CBOETO 3/I0POBBS U



3[I0POBBsSI OKPY)KAIOIIUX JIIOJCH, COOMIONCHMS HOPM TIpaMOTHOTO MOBEAEHHS B OKpY’KaroLleW MPUPOTHOI cpene,
MIOHMMaHUe HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTIDKCHHI COBPEMEHHOM OWOMOrMM W OHOTEXHOJOTHH I
pannoHaIBLHOTO MPUPOIOOIb30BaHN;

YMEHHE PEIIaTh 3IEMEHTapHbIC TCHETHIECKUE 3aJadll HA MOHO- M AWTHOPHIHOE CKPEUIMBAHHE, CLEINICHHOES
HacJeJOBaHHE, COCTAaBIISITh CXEMbl MOHOTMOPHIHOTO CKPELIMBAaHHS JJIsl NPEJCKa3aHWsl HaclleOBaHUs MPHU3HAKOB y
OpPTraHU3MOB,

YMEHHE BBINOJIHATH J1a00paTOpHBIE W NPAKTUYECKUE PabOTHI, COOII0AATh MpaBuiia IpH padoTe ¢ yU4eOHBIM H
71a00paTOPHBIM 000PYJOBaHUEM;

yYMEHHE KPUTHYECKH OICHUBATh M HWHTEPIPETUPOBATH HMH(POPMAIMIO OHOJIOTUYECKOTO COJEpIKaHHs,
BKJIIOYAIOIIYIO IICEBJIOHAYYHBIE 3HAHHMS M3 PA3IMYHBIX HCTOYHHKOB (CpeacTBa MacCOBOW HMH(pOpMAIMM, HAay4HO-
MIOIYJIAPHbBIE MaTEPHAIIBI), STUIECKHE aCIEKThl COBPEMEHHBIX NCCIIEAOBAaHUN B OMOJIOTHH, MEAUIMHE, ONOTEXHOIOTHH;

YMEHHE CO3[1aBaTh COOCTBCHHBIE MUCHMEHHBIE M YCTHBIE COOOIIeHNs, 00001Iasi ONOJIOTrHIecKyr0 HH(POPMAIIHIO
13 HECKOJBKUX HCTOYHUKOB, 'PAMOTHO HCIIOIb30BaTh MOHATHHHBIN aImapar OMOoIO0THH.

IIpemmeTHBIE pe3yIbTaTH OCBOCHHUS yueOHOTO peameTa «buonorus» B 11 Kiiacce JODKHBI OTPaXKaTh:

cOpMUPOBAHHOCTh 3HAHMI O MECTE M POJIM OMOJOTUH B CHCTEME HAYYHOTO 3HAHMS €CTECTBEHHBIX HAyK, B
(OpMHpPOBAaHNHM COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTUHBI MHpa M HAyYHOTO MHPOBO33PEHHs, O BKIaJe
POCCHICKHMX M 3apyO€XHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTUH, (YHKIHMOHAIBHOW I'PaAMOTHOCTH YeJOBeKa JUIs
peleHus )KU3HEHHBIX 3a/1a4;

YMEHHE pPAaCKpbIBaTh COJEp)KaHWE OHOJOTHYECKHX TEPMHUHOB M IOHSATHH: BUJ, MOMYJSLMs, T€HO(DOHI,
SBOJIOLMS, JBIXKYIIME CWIBl  ((aKTOpbl) ODBOJIIOIMHU, IPHCIOCOOJCHHOCTh OpPraHM3MOB, BHA000pa3oBaHHE,
9KOJIOTHYECKHe (DAKTOPBI, JKOCHUCTEMa, IMPOMYLEHTHl, KOHCYMEHTBI, PEAYLEHTBHI, LENH IUTaHHUs, SKOJIOTHYecKas
mupamMua, OnoreoreHos, onocdepa;

yMEHHE W3JlaraTth OHONOTHYecKHe Teopuu (3BomtonmoHHass Teopus Y. JlapBuHa, cHHTETHYECKas TEOpHs
SBOJIIOLINN), 3aKOHBI M 3aKOHOMEPHOCTH (3apoabinieBoro cxoactsa K.M. bapa, yepenoBanus riaBHEIX HalpaBlICHUH U
myteit sBomon A.H. CeBeprioBa, yueHus o 6uochepe B.M. BepHanckoro), onpenensTs TpaHUIB UX TPAMEHAMOCTH
K )KHBBIM CHCTEMaM;

yYMEHHE BJIaJIETh METOJaMH HAyJHOTO IIO3HAHWS B OMOJOTrWMHU: HAaONIOJCHHWE M ONMCAHUE JKUBBIX CHCTEM,
NPOLIECCOB U SIBJICHWH, OpraHu3alys M NPOBEACHHE OWOJOTMUECKOTO SKCIEPUMEHTA, BBIABHKEHHE THMIOTE3bI,
BBISIBJIGHHE 3aBHCHMOCTH MEXAYy HCCICIyeMBIMH BeIMYHMHAMH, OOBACHEHHE MOIYYEHHBIX pPE3yJIbTaTOB,
HCTIONB30BAaHHBIX HAyYHBIX IOHSATHH, TEOPUIl M 3aKOHOB, YMEHHE JelaTh BBIBOJBI Ha OCHOBAHMU IIOIYYEHHBIX
pE3yNbTaTOB;

YMEHHE BBIICIATH CYIIECTBEHHBIE IPU3HAKHM CTPOCHMS OHOJIOTMYECKHMX OOBEKTOB: BUAOB, MOIYJIAIUII,
MIPOAYIIEHTOB, KOHCYMEHTOB, PEIAYLIEHTOB, OMOTEOIIEHO30B M 3KOCHCTEM, OCOOEHHOCTH MPOIECCOB: HACIEICTBEHHOMN
N3MEHYMBOCTH, €CTECTBEHHOTO O0TOOpa, BHA000pa30BaHMS, IPHUCIOCOOJICHHOCTH  OPraHW3MOB, JICHCTBUS
9KOJIOTUYECKUX (DaKTOPOB HA OPraHW3MBEI, NEPEHOCA BEIIECTB M IIOTOKA SHEPTHM B 3KOCHCTEMaX, aHTPOIIOTCHHBIX
N3MEHEHHMH B 9KOCHCTEMAaX CBOEH MECTHOCTH, KPYrOBOPOTA BEIIECTB M OMOTr€OXUMHUIECKUX IIUKIIOB B Onocdepe;

yYMEHHE TPUMEHATH IOJTyYEHHbIE 3HAHUS A OOBSCHEHHS OWOJOTMYECKHX IIPOLECCOB W SBJICHUM, Ui
TIPUHSTHUS TPAKTHUECKUX PEUICHUH B TIOBCEIHEBHOM JKM3HM C LIENbI0 0OecriedeHust Oe3011aCHOCTH CBOETO 3JI0POBBS 1
3/I0POBBSI OKPY)KAaIOIIUX JIIOJEH, COOIIOJICHNST HOPM T'PaMOTHOTO MOBEIEHHS B OKpY’Karouled MpUpOIHOI cpene,
[IOHNMaHWe HEOOXOAMMOCTH HCIIONB30BAHMSA JOCTHKCHHH COBPEMEHHOM OHMONOTHMH IS PalMOHAIBHOTO
MIPUPOJIOTIOTIH30BAHNUS;

YMEHHE PelIaTh JIEMEHTapHbIEe OHOJIOTHYECKHE 3a/1a4M, COCTABIIATh CXEMBI MEPEeHOCca BEIIECTB M SHEPTHH B
9KOCHUCTeMax (IIETTH MUTaHU);

YMEHHE BBITIOJIHATH J1a00paTOpHbIE W MPaKTUIeCKHe paboThl, COOMIOAATh MpaBuja Mpu padoTe ¢ yueOHBIM U
71a00paTOpPHBIM 000PYJOBaHHEM;

yYMEHHE KpUTHYECKH OICHMBATh M HWHTEPIPETHPOBATH HH(POPMALMIO OHMOJIOTMYECKOTO COACPIKaHUs,
BKJIIOYAIONIYIO IICEBJIOHAYYHBIE 3HAHMS M3 PA3IMYHBIX HCTOYHHKOB (CpeicTBa MaccOoBOW HMH(pOpMAIMM, HAay4HO-
MONYJIAPHbIE MaTepualbl), paCCMaTPUBATh II00ATbHbBIE IKOJIOTHYECKHE POOIEMbl COBPEMEHHOCTH, ()OPMHUPOBATH 110
OTHOIIEHHIO K HUIM COOCTBEHHYIO ITO3HIIHIO;

yYMEHHE CO3/1aBaTh COOCTBEHHbIE MMCHMEHHBIE U YCTHBIE COOOIIEHNS, 000011ast OHMOJIOrMYecKyI0 HHPOPMAIIHIO
13 HECKOJBKUX MCTOYHUKOB, TPAMOTHO HCITONB30BATh NOHATHIHBINA anmapar OHOIOTHH.

TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
K
Ne | HammeHoBaHHe pa3leiioB U OnaEeIe ;aCOB I DnexkTpoHHBIE (HUPPOBEIC)
I/ TEM MPOrpamMMbl Bcero OHTPOJILHBIC PAKTHICCKHIC 00pa3oBaTeNbHEBIC PECYPCHI
paboTsl paboTsl
Butnuoreka IIOK
1 buonorna kax Hayka 2 05 https://m.edsoo.ru/7f41c292



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

2 JKuBble CUCTEMBI M X 1 Bubmmoreka IJOK
OpraHu3aIus https://m.edsoo0.ru/7f41¢c292
3 XUMUYECKHI COCTaB U 8 1 Bbubnaunoreka [JOK
CTPOCHHUE KJICTKU https://m.edsoo.ru/7f41¢c292
bubnuoreka [JOK
4 IKu3HEACATNLHOCTS KICTKH 6 https://m.edS(I)_}).ru/7f410292
5 EEZDEII;E);[(;:JIH:Hlj)e pa3BUTHE 5 1 bubmmorexa LIOK
OpraHI3MOB https://m.edsoo.ru/7f41¢c292
6 HacnenctsenHocTs u 8 15 Bubmuoreka [IOK
HU3MEHYHBOCTh OPTaHM3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi OpraHu3MoB. 3 Bubmuoreka [IOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo0.ru/7f41¢c292
8 PesepBHOE Bpems 1 bubmorexa [IOK
https://m.edsoo.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB 34 4

1O ITPOTPAMME



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 KJIACC

KonnuecTBo yacoB

Ne HaumeHoBaHHe pa3/eyioB U TEM DnekTpoHHbIe (MUPPOBHIC)
/I TPOTrPaMMBI Bcero Komtpomrsle | Ilpakruieckue 00pa3oBaTeIbHBIC PECYPCHI
paboTsl paboTst
Bubmmoreka IIOK

! OBOIIOUHOHHAA GHOTOTHS 9 1 https://m.edsoo.ru/7f41cc74

2 Bo3HukHOBEHME U pa3BUTHUE 9 05 Bubnmoreka [IOK
JKU3HHU Ha 3emuie ' https://m.edsoo.ru/7f41cc74

3 OpranusMbl 1 OKpY>Karo1as 5 1 Bubmuoreka [IOK
cpena https://m.edsoo.ru/7f41cc74

4 Coo00111ecTBa M DKOIOTHYECKHE 9 Bubmmoreka IIOK
CHCTEMBI https://m.edsoo.ru/7f41cc74

5 PesepBHOE Bpems 2 bubmorexa HOK

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

OBIIEE KOJIMYECTBO YACOB I10 34 0 25

[NPOT'PAMME '

[NOYPOUYHOE INTAHMPOBAHMUE 10 KJITACC
KommgectBo yacos
Ne Tema vpoka K I Jara OnekTpoHHblE  1M(POBbHIE
n/m yp Beero | OHTPOJIRHEIC PaKTIHeCkue U3yueHHsl | 00pa30BaTeIbHBIC PECYPCHI
paboTsl paboTsI
Bubnuoreka HOK
1 Buosorus B cucteMe HayK 1 https://m.edso0.ru/863e6122
https://m.edso0o.ru/863e632a
MeTonpl MO3HAHHUS JKUBOU
TIPUPOIBI. [IpakTuyeckas

5 pabora No 1 1 05 bubnunorexa HOK
«Mcmons30BaHKe pa3IUuHBIX ' https://m.edso0.ru/863e6122
METOJIOB  MIPU  H3yUYCHHU
OMOJIOrMYEeCKUX OOBEKTOBY

3 Buonoruueckue chcTeMbl, 4 bubGnmoreka HOK
MPOIECCHI U UX U3YUCHHUE https://m.edso00.ru/863e6564

4 XUMUYECKHI COCTaB KIIETKH. 1 bubnanorexa HOK
Boja 1 MuHepalbHbIe Con https://m.edso0.ru/863e674e

5 benku. CoctaB u crpoeHue 1 Bubmmoreka HOK
0eNKoB https://m.edso00.ru/863e6b72
DepMEHTHI —

OHOJIOTHYECKHE
KaTaJn3aTophl.

6 JlabopaTtopnast pabora Ne 1 1 05 Bubmmoreka HOK
«M3yyeHne KaTalIUTHYECKOW ' https://m.edso0.ru/863e6b72
aKTMBHOCTH (epMeHTOB (Ha
mpuMepe  aMWia3bl WA
KaTayasbl)»

bubanoreka HOK

! YraesozeL. Jiumu et ! https://m.edso00.ru/863e6870

8 HyxirennoBsie KHCIIOTBL. | 4 Bbubmmoreka [HOK
AT® https://m.edsoo.ru/863e6d5¢c

o | x| oo 10K

v : https://m.eds00.ru/863e6e88
Kinerounas teopust

10 Knerka  kak  menocTHas 1
JKMBasi CHCTEMa

11 CrpoeHue »yKapuOTHYECKOMH 1 05 bubnuoteka HOK
KJICTKH. JlaboparopHas ' https://m.edso0.ru/863e6ff0



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/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0

pabora Ne 2 «M3yuenue
CTpOEHHUSI KIJIETOK pacTeHuil,

JKUBOTHBIX, FpI/I60B u
GaKTepI/Iﬁ noJg MUKPOCKOIIOM
Ha TOTOBBIX

MHKpOIIpenaparax ¥  HX
OTIMCAHUE»

https://m.edsoo.ru/863e716c¢

12 Ob6MmeH BEILECTB U Bubnmoreka HOK
MeTaboIr3M https://m.edso0.ru/863e766¢
bubanorexa HOK
13 | Dotocunres. XemOCHHTE3 https://m.edso0.ru/863e7c98
N bubnmorexa 1IOK
14 Onepremmieckuii odmen https://m.edso0.ru/863e7aae
JKHU3HEeHHBIH IIUKJI KIETKH.
Hemenne xietkn. Mwuto3s.
O D 05 Buamorera LOK
A ’ https://m.edso0.ru/863e7dc4
KJIETKaX KOHYHMKa KOpeIIKa
TyKa Ha TOTOBBIX
MHKpOIpenapaTax»
16 Bruocunres Oenka. Peakmms Bubnuorexa 1HOK
MaTPUYHOTO CHHTE3a https://m.edso0.ru/863e796e
17 TpaHcasiuust — OGHOCHHTE3 bubnuoreka LIOK
Oenka https://m.edso0.ru/863e796¢
18 Hexnetounsle (OpMBI )KU3HH bubnuoreka IHOK
— BHPYCHI https://m.edso0.ru/863e7540
dopmbl A3MHOXKCHUS Eubmorexa HOK
19 o FI:IHI/ISMOB p https://m.edso0.ru/863e81b6
p https://m.eds00.ru/863e831e
N Bubmmoreka IIOK
20 | Metios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHne ¥ pa3BUTHE
IIOJIOBBIX KJIETOK.
OImIo10TBOpEHUE.
bubnanorexa IIOK
21 JlaGoparophas pabora Ne 4 0.5 https://m.edso0.ru/863e81b6
«3y4eHne CTPOCHUS
ITIOJIOBBIX KJICTOK Ha I'OTOBBLIX
MHUKpOIpenapaTax»
22 WnnuBupyanbHoe pa3BUTHE Bbubnmorexa 1HOK
OpraHu3MOB https://m.edsoo.ru/863e8436
23 gzgﬁznngeH};CTHHaym 1(/)1 Bubmorexa HOK
H https://m.edso0.ru/863e86f2
M3MEHYHBOCTH
3aKOHOMEpHOCTH
o4 ~ HACIENOBaHHMS  NPH3HAKOB. Bbubmmoreka HOK
MoHorubpumHoe https://m.eds00.ru/863e8878
CKpeIUBaHHE
s | o o 1ok
https://m.edso0.ru/863e89a4
HACIICIOBaHUS [IPU3HAKOB
CrerieHHOe  HacjaeJ0BaHHE
npu3HakoB.  JlaboparopHas
pabora Ne 5 «M3zyueHnue
o | Pe3ynpTaTos 05 bubnmorexa ITOK
MOHOTHOPHUIHOTO u ' https://m.edso0.ru/863e8c60
JUTHOPHUIHOTO CKPEIIUBAHUS
y JIpo30GMIBI Ha TOTOBBIX
MHUKpOIpenapaTax»
27 | Tenermka oJIa. bubanorexa ITOK



https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

HacnenoBanne  mpu3HAKOB, https://m.edso0.ru/863e8c60
CLEIUICHHBIX C TIOJIOM
M3MeHYnBOCTb.
Henacnencreennas
HW3MEHUYHUBOCTbD.
2 ﬁa;ngz;szaﬂ pabora Ne 6. ) 05 Bu6mmoTexa 110K
Y . ' https://m.edsoo.ru/863e8efe
MOIUGBUKAITTOHHON
U3MCHYMBOCTH, MOCTPOCHHE
BapHAIMOHHOIO  psga U
BApUALMOHHOMN KpUBON»
Hacnencteennas
HM3MEHUYHUBOCTbD.

29 Jlaboparopras pabora Ne 7. 1 05 bubnuoreka LIOK
«Ananus MyTalui y ' https://m.edsoo.ru/863e8efe
Opo3oduiasl  Ha  TOTOBBIX
MHKpOTpenapaTax»

Bubnunoreka HOK

30 | Tenerwxa senoncxa ! https://m.edso00.ru/863e8d78
PesepBusblil YPOK.

O6o0061IcHNE 1o TeEME

31 1
«HacnencTBeHHOCTH u
N3MEHYMBOCTb OPTaHU3MOB)»

32 Cenexkiusi Kak Hayka H 1 Bubnnoreka HOK
po1ecce https://m.edso0.ru/863e9214

B cromm  paoremtt w1 Buamorex LOK

! p https://m.edso0.ru/863e9214
JKUBOTHBIX

34 buorexHonorust kak orpacib 1 Bubmmoreka HOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB 34 0 4

110 ITIPOTPAMME
11 KJTACC

K

No Tema vpoka OIACCTRO Hatop Jlara DNEeKTPOHHBIE U(ppPOBLIC

/1 yp Bcero Koutponbibie | Ilpaktuieckue U3yuYeHHsI | 00pa30BaTEIbHBIC PECYPCHI

paboThI paboTsI

1 DBoJOLUI W METOALl €€ 1 Bbubnuorexa 1IOK
U3yYCHUS https://m.edsoo.ru/863ea20e

2 Hctopus pasputHS | bubnmoreka OK
[pe/ICTaBICHUI 00 IBOIIOINU https://m.edso0.ru/863e9570

Bubnunorexa IIOK

3 Muipossomrows ! https://m.edsoo.ru/863e9cle
Honynsius Kak
JJIEMEHTapHAsT CIMHUIIA BUIA

4 padore ”if"'lnafépiﬁﬁﬁi’é 1 0.5 bubamorexa [1OK
P B p ' https://m.edso0.ru/863e99c6
BUJI0B no
MOP(OTIOTHIECKOMY
KPUTEPHIO»

5 gigﬁzgize%le (paKTCom:)]l); 1 bubmmorexa LIOK

p p https://m.eds00.ru/863e9dad
SBOJTIOLIMH

6 EctecTBennsiii otbop u ero 1 bubmmoreka HOK
(bopMBI https://m.edso0.ru/863e9ed0
Pesynbraret SBOJIOIUH:

7 MIPUCTIOCOOIEHHOCTh 1 05 Bubnuoreka NOK
OpraHu3MOB u ' https://m.edsoo.ru/863e9fde

BHI000pa30BaHue.



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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https://m.edsoo.ru/863e9214
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Jlaboparopnast pabora Ne 2
«Onucanue

MIPUCTIOCOOIEHHOCTH
opraHusma u eé
OTHOCHTEJIBHOTO XapakTepay
8 Hampasnenus u IyTH bubnuoreka [HOK
MAaKpO3BOJIFOLHH https://m.edsoo.ru/863e9cle
9 HeobpaTuMocTh 3BOIIOINN
10 Uctopusa xu3HN Ha 3emie H
METO/IbI €€ N3YUECHHUS
11 I'mnore3bl  IPOUCXOXKACHUA bubnuoreka [HOK
’KU3HU Ha 3emiie https://m.edso0.ru/863ea5a6
12 PazBurtHe xu3HU Ha 3emiie 1O bubanorexa IHOK
9paM U Mepuoam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3Tambl IBOJIOLUH
PacTUTENBFHOTO M KHBOTHOTO
13 Mupa. [IpakTrueckast pabdorta 05 Bubmmoreka HOK
Ne 1 «M3yveHne HCKOTIAEMBIX ' https://m.edsoo.ru/863ea8bc
OCTaTKOB pacTeHui U
KMBOTHBIX B KOJUICKIIHSIX)
14 CoBpemeHHast cucrema Bubmmoreka HOK
OpraHrYecKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOIIOLIUA qeJ0BeKa Bubnmorexa 1IOK
(anTpomnoreHes) https://m.edsoo.ru/863eac2c
16 JBwxyiue cuibl (GpakTopsl) bubnuoreka [HOK
AHTPOIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJUH IBOJIOIIH
YeJloBeKa
o | e oo 110K
PHpOZL flantan https://m.eds00.ru/863eaea2
YeJloBeKa
PesepBublit YPOK.
19 O0600611IEHNE o TEME
«Bo3HMKHOBEHHE U pa3BHUTHE
KHU3HH Ha 3emiie»
20  Dkomorus Kak Hayka
21 Cpenpt oburaHus u bubnmnorexa HOK
9KOJIOTHYECKHE (DAKTOPHI https://m.edsoo.ru/863eafec
AbGHOTHYECCKHE (baxTopsl.
JlaGopatopHast pabora Ne 3.
«Moponorudyeckne
29 0COOEHHOCTH pAacTeHUd U3 05 bubnunorexa HOK
pasHbIX MECT OOWTaHUS. ' https://m.edso0.ru/863eb10e
Jlaboparoprast pabora Ne 4.
«BnmsHue cBeta Ha pocT M
pa3BHUTHE YEPEHKOB KOJIEYCa»
Bubauoreka IIOK
23 | Buomiieckue paxTops! https://m.edso00.ru/863eb348
OKonorn4eckue
XapaKTEPUCTUKHU TOTYJISIHH.
[Ipaktnueckas pabora Ne 2
24 N 0.5
«IToxmcuér IUNIOTHOCTH
MONYJIALMA  Pa3HBIX BHUJIOB
pacTeHuil»
o5 Coo0rmiecTBa OpraHU3MOB — bubnmorexa HOK
OHoLeHO3 https://m.edso00.ru/863eb46a
26 DKOJIOTHUECKHE CHUCTEMBI Bbubnnoreka IIOK

(3KOCHCTEMBI)

https://m.edsoo.ru/863eb46a



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

OCHOBHbBIC I10Ka3aTCIn
9KOCHCTEMbI. DKOJIOTHYCCKUE

Bubnnoreka 1IOK

27 MHPAMHU/IBL. CaoiicTBa ! https://m.edsoo.ru/863eb5fa
skocucreM. Cykueccust

28  IIpupoaHbIe YKOCUCTEMBI 1

29  AHTpormoreHHbIe SKOcHCTeMBI | 1

30 Buocpepa — rmobanbHas 1 bubnuoreka LHOK
9KOcUcTEMA 3eMITH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH 1 Bubnuoreka HOK
CyIIeCTBOBaHUS GHOCHEPHI https://m.edsoo.ru/863ebd16
UYenoBewectB0O B Omocdepe

32 1
3emin

33 Cocy1ecTBOBaHHE TIPHPOHI 1 Bubmmoreka HOK
Y 4eI0BeYeCTBa https://m.edsoo.ru/863ebale
Pe3epBHbIit YPOK.
O06001meHne TEMBI

34 1
«CoobrecTBa 3¢
9KOJIOTUYECKUE CHCTEMBbD»

OBUIEE KOJIMYECTBO YACOB 34 25

I10 ITPOTPAMME
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