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HOACHUTEJIBHAA 3AIIUCKA

[Ipu pazpaboTke mporpaMmbl MO OHOJOTHMU TEOPETUUYECKYID OCHOBY IS
OMpeNeNIeHUus] TMOJXO0J0B K (POPMHUPOBAHUIO COAEpKaHUS Y4YEOHOro MpeameTa
«buonorus» cocraBwim: KoHuenrtyaiapHele TnonoxkeHns OI'OC COO o
B3aMMOOOYCIIOBIGHHOCTH 1I€JIeH, COJEpKaHUs, pe3yIbTaTOB OOy4YeHUs U
TpeOOBaHUN K YPOBHIO OJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUSI 00 OOIIUX LEIAX U
MPUHIUINAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CpPEIHETO
obOmero oOpazoBanusi B Poccuiickoii @Dexeparuu, a TakkKe TMOJOXKEHUS O
cnenuduke OMOIOruM, €€ 3HAYEHUN B TTO3HAHUU JKUBOU MPUPOABI U 00ECIICUCHUU
CYILIECTBOBAaHUSI 4esoBedueckoro ooiectBa. CorjacHO HAa3BAHHBIM MOJIOKEHHUSIM,
onpeieNIeHbl OCHOBHBIE () YHKIIMU IPOTrpaMMBbl [0 OHMOJIOTHU U €€ CTPYKTYpA.

[Iporpamma 10 Ouosioruu [a€T MOpeACTaBICHUE O LEIsiX, 00 oOiei
CTpaTeru OOy4YeHHs, BOCHUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpEICTBAMU
yueOHoro mpeamera «buonorus», omnpenenser o00s3aTeNbHOE MPEIMETHOE
COJIep’KaHMe, €ro CTPYKTYpYy, pacopeieieHue Mo paslielaM U TeMawm,
PEKOMEHAYEMYIO MOCIE0BATEIbHOCTh U3YUYEHUS YYEOHOro MaTrepuayia ¢ yu4éToM
MEXIPEIMETHBIX M BHYTPHUIPEIAMETHBIX CBSI3€M, JOTHMKH 0O0pa30BaTEIbLHOIO
MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEHN 00yYaromuxcs.

B nporpamMe 1o OHOJOTMM TakXe YYUTBHIBAIOTCS TpeOOBaHUA K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEIMETHBIM pPe3yiabTaTaM
oOyueHus B (OPMUPOBAHUM OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATEILHOMN
JEATENbHOCTH/YUYeOHbIX JACHUCTBUI O00y4YarolIuXcsi MO OCBOCHUIO COACpPKaHUS
OMOJIOrMYECKOT0 00pa30BaHMUs.

B nporpamme no 6uonoruu (10—-11 kiaccel, 6a30BbIil ypOBEHB) peaii30BaH
MPUHIUN TPEEMCTBEHHOCTH B HU3YYEHHM OWOJOTHH, Onarojgaps 4emy B HeW
MPOCMATPUBAETCSl HAMPABICHHOCTh Ha pa3BUTHUE 3HAHUM, CBA3AHHBIX C
dbopMupoBaHHEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33pPEHUS, IIEHHOCTHBIX
OpUEHTAIUH JINYHOCTHU, YKOJIOTUUECKOTO MBIILICHHUS], PEICTABICHUHN O 3I0POBOM
oOpasze KU3HM U OEpeKHBIM OTHOIICHUEM K OKpYKarolled NpUpOAHOM cpeje.
[loaToMy Hapsimy ¢ U3ydyeHHEM OOIIEOMOJIOTMYECKUX TEOpUM, a TaKKe 3HAHUU O
CTPOCHHHM >KUBBIX CUCTEM PA3HOrO PaHra M CYHU[HOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOIECCOB B MPOTrpaMMe MO OMOJIOTMHU YJEJIEHO BHUMAHHE HMCMIOJb30BAHUIO
MOJIYYEHHBIX 3HAHUW B TTOBCEHEBHOM >KU3HU JJISI pEUICHUS MPUKIIAIHBIX 3a/1a4, B
TOM 4YHucle: NpOo(PUIaKTUKU HACJIEICTBEHHBIX 3a00JE€BaHUI 4eIoBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHMS AKOJIOTUYECKHU
1enecooOpa3HOro TMOBEJCHHUS B OKpYXKalollled MPUPOAHON cpene, aHanu3a
BIIMSHUSL XO3SUCTBEHHON JESATEIbHOCTH YEJIOBEKA HAa COCTOSIHUE MPUPOJHBIX U
MCKYCCTBEHHBIX DKOCHUCTEM. Y CUJICHUE BHUMAaHUS K MPUKIAIHOW HATPaBIEHHOCTU



yueOHoro npeaMera «buosorus» npoaMKTOBaHO HEOOXOIUMOCTHIO 0OECTICUEHUS
YCIIOBHI IS PEIICHHS OJTHOW M3 aKTyalbHBIX 3a/1ay IIKOJBHOTO OMOJIOTHYECKOTO
oOpazoBaHus, KOTopas ImpeamnojiaraeT (QOpMHPOBaHHE Yy  OOy4YarOIIUXCS
CIIOCOOHOCTH aJaNTUPOBAThCS K M3MEHEHUSAM JUHAMHUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MUDA.

buonoruss Ha ypoBHE cpenHero oOiIero oOpa30BaHUS 3aHMMAET BAXKHOE
Mecto. OHa obGecnieunBaeT (HOpMUpOBAHUE Y OOYYAIOLIMXCSA MPEACTABICHUU O
HAay4YHOW KapTUHE MHUpa, paclIupsieT U 0000IIaeT 3HAHUS O KUBOM Mpupoje, e
OTIMYUTENIBHBIX TPU3HAKAX — YPOBHEBOW OPTaHMW3AIMU W JBOJIOIUH, CO3MAET
yCIIOBHSI  JJIsi:  TIO3HAHWS  3aKOHOB  JKMBOW  MPUPOIBI,  (HOPMHPOBAHUS
(YHKIIMOHAJILHOM TPaMOTHOCTH, HABBIKOB 3J0pPOBOTO U 0Oe3omacHoro oobpasa
KU3HU, SKOJOTHUECKOTO MBIIICHUS, IIEHHOCTHOTO OTHOIICHUS K KHBOU TIPHUPOJIC
U YEJIOBEKY.

bonbioe 3HaueHne OUOIOTHS UMEET TaKXKe JIJISl PEIICHHS] BOCITUTATEIBHBIX U
pa3BUBAIOIIMX  3aJady  CpEeAHEro  oOmero  oOpa3oBaHus,  COLMAIH3ALNUU
oOyuyaromuxcsa. M3yuenrue 0Mooruu obecreuynBaeT yciaoBus A (GOpMUPOBAHUS
WHTEJUICKTYaJbHBIX, KOMMYHHKAITMOHHBIX W HWHPOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKOW KYIBTYpPhI, CIIOCOOCTBYET HMHTETPAIMN OWOJIOTUYECKUX 3HAHUH C
MPEICTABIICHUSIMH U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUHU
u reorpadun. Ha3zBaHHbIE TOJIOXKEHUS O TMpeJHA3HAYEHUU Yy4eOHOro mpeameTa
«buonorus» COCTaBWIM OCHOBY HJisi ONpPENENIEHUS IMOAXOJ0B K OTOOpYy W
CTPYKTYpPUPOBAHHUIO €r0 COJEpKaHUs, NPEACTaBICHHOTO B MporpaMme [0
OunoJsioruu.

Ot60p conepxanus ydeOHOro mnpeamera «buosnorus» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C TMO3UIUN KyJIbTypOCOOOpPA3HOTO TMOJX0/1a, B COOTBETCTBUU C
KOTOPHIM O00ydYarmuecss TOJKHBI OCBOUTH 3HAHUS W YMEHUS, 3HAYUMBIC IS
dbopmupoBaHus 00IIEH KyJIbTyphbl, ONpPEACNSIONIME aJeKBaTHOE IOBEICHUE
YeJoBeKa B OKPY’KaloIIel MPUPOIHON cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOU
KU3HU M TIPAKTUYECKON aesTelbHOCTH. Ocoboe MEeCTO B 3TOM CHCTEME 3HAHUU
3aHUMAIOT AJIEMEHTHI COJIEPIKaHUS, KOTOPBIC CITy>KaT OCHOBOH JJIsi pOPMUPOBAHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
[IEHHOCTHBIX  OPHUEHTAIUSIX  JIMYHOCTH, CIOCOOCTBYIONIMX  TYMaHU3AIMU
OMOJIOrMYECKOT0 00pa30BaHMUs.

CTpyKTypupOBaHUE COJIepkKaHMs Y4eOHOro Marepualia B MpPOrpamMme Mo
OMOJIOTMM OCYIIECTBIECHO € Y4Y€TOM HPUOPUTETHOrO 3HAUYEHUS 3HAHUU 00
OTIUYHUTEIBHBIX OCOOCHHOCTSX JKUBOW MPHUPOMABI, O €€ YPOBHEBON OpraHU3aIuU U
ABOJIIOITMHU. B COOTBETCTBHHU C 3THM B CTPYKType ydeOHOTO Tpenmera «bromorusy
BBIJICIICHBI CIICYIONINE COACpKATEeIbHbIC TMHUN: «bHoNorus Kak Hayka. MeToabl
HAay4YHOTO TO3HaHUsM», «KieTka kak Ouosormueckas cucremay, «OpraHu3M Kak



ouosornueckasi cucremay, «Cucrema U MHOrooOpasue OpPraHM4YeCKOro MHUpay,
«IBOJIIOLHS YKUBOU MIPUPOABDY, « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Lenp u3ydyenuss ydeOHoro mnpeamera «buosnorus» Ha 0a30BOM YpPOBHE —
OBJlaJicHUE  OOy4YalolMMHCS  3HAHUSIMH O  CTPYKTYPHO-(YHKIIMOHATBHOMN
OpraHu3alMy >KUBBIX CHCTEM pa3HOr0 paHra ¢ MpUOOpETeHUE YMEHUH
UCIIOIB30BaTh ATU 3HAHUS JJIS TPAMOTHBIX JEHWCTBUH B OTHOILIEHUH OOBEKTOB
’KUBOU MIPUPOJIBI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro rnpeamera «buonorusi» Ha 6a30BoM
ypOBHE 00€CTeurBaETCs PEIICHUEM CIAEAYIONINX 3a1a4:

OCBOCHUE OOYYaIONIUMHUCS CHUCTEMbl 3HAHUU O OWOJOTHYECKUX TEOpUsX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUMIOTE3aX, MPaBUIIaX, CIyXKallluX OCHOBOM
st (OpPMUPOBAHUS TMPEJCTABICHUN O €CTECTBEHHO-HAyYHON KapTUHE MHUpa, O
METOJ[aX HAy4YHOro MO3HAHMS, CTPOCHUH, MHOTO00pa3uu U OCOOEHHOCTSAX >KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpPraHU3AIUU, BBIAAIONIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJICTOBAHUSIX B OMOJIOTHH,

dbopmupoBaHue y oOyyaromMXCs MO3HABATEIbHBIX, HHTEJUICKTYyAJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MpOIlECCE aHalu3a JaHHBIX O IMyTAX pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IJISJIOB, M€ M TMOAXOAOB K HM3YUYEHHUIO YKUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3aIlNY;

CTAHOBJIEHHWE Yy OOydammmxcs oOmel KyabTypbl, (QYHKIHOHATbHOU
IPAMOTHOCTH, Pa3BUTUE YMEHUN OOBSICHATH U OLEHUBATH SIBICHUS OKPYXKAIOIIETO
MHpa KUBOW MPUPOABl HA OCHOBAHUM 3HAHUN M OMbBITA, TMOJYYEHHBIX MpU
M3YyYeHUU OUOJIOTHUH;

dbopmupoBaHue y O0Oy4YalOIIMXCS YMEHUN WLIIOCTPUPOBATH 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKON JIESITEIHHOCTH YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOIOTHA;

BOCIUTAHUE YOEKIEHHOCTH B BO3MOXHOCTU IO3HAHUSI YEJIOBEKOM >KHUBOM
MIPUPOIBI, HEOOXOIMMOCTH O€pEKHOTO OTHOIICHUS K HEel, COOIOICHHUS STUUECKUX
HOPM IIPU MPOBEICHUN OMOJIOTMYECKUX UCCIICI0BAHUIA;

OCO3HAHWE IIEHHOCTU OMOJIOTUYECKUX 3HAHWM JJiS TOBBIIMICHUS YPOBHS
AKOJIOTUYECKOUN KyIbTYpHbI, JUisl ((OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIpUMEHEHHE TTPUOOPETEHHBIX 3HAHUM M YMEHUN B MOBCETHEBHOW KU3HU JIJIS
OILICHKH MOCJIEICTBUIN CBOEH JESATEIBLHOCTHU 10 OTHOIICHUIO K OKpYXKalollei cpeje,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHHUE U COOJIIOJCHUE Mep NPOPUIAKTUKU
3a00J€BaHUI.

B cucreme cpeanero oOmiero oOpaszoBanus «buonorus», uzydaemass Ha
0a30BOM ypOBHE, SIBISETCS OOS3aTE€NbHBIM YYEOHBIM MPEAMETOM, BXOISIIHM B
coCTaB MpeaMeTHoN 00sacTi « EcTecTBEeHHO-HAYYHBIE PEIMETHI.



Jlist uzyyenus OUoa0ruu Ha 6a30BOM YPOBHE CpeJIHEro o011ero o0pa3oBaHus
oTBoauTCs 68 vacoB: B 10 kimacce — 34 gaca (1 gac B Hexemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COIEPKAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorust Kak HayKa.

buonorus xak Hayka. CBsi3b OMOJIOTHUU C OOLIECTBEHHBIMHU, TEXHUUECKUMH U
JIPYTUMU €CTECTBEHHBIMU HaykKaMu, ¢uinocopuei, STUKON, ICTETUKON U MPABOM.
Ponp Ouonorun B (QOpMHPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MHUpA.
Cucrema OMONIOrMYECKUX HAYK.

Metoabl TO3HAHUS KUBOU PUPOILI (HAOIIOIEHHUE, SKCIIEPUMEHT, ONTMCAHKE,
u3MepeHue, Kkiaccuukanus, MOJEIUpPOBAHUE, CTaTUCTUYECKass oOpaboTKa
JTAHHBIX).

JdeMoHCcTpanum:

IToptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, [{x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeToAbl TO3HAHUS KUBOU MPUPOIBIY.

JlaGopaTopHble U IpaKkTUHYecKUe padoThI:

[Ipaktuueckass padora Ne 1. «Mcnonp3oBaHue pa3IUyYHBIX METOJIOB IpU
U3Y4YEHUH OUOJIOTMYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHU3aALMSL.

Kubie cuctembl (OMOCUCTEMBI) KaK MPeIMET u3ydeHust ouosnioruu. OTinune
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa OMOCHCTEM M UX pa3HOOOpa3ne. YPOBHHU OpraHU3aIlid OMOCUCTEM
MOJICKYJIAPHBIN, KJICTOYHBIM, TKAHEBBIA, OPraHU3MEHHBIN, IOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTre0IeHOTUYECKUH ), OMoCEepHBIi.

JdeMoHCcTpanum:

Tabmuibl 1 cxeMbl: « OCHOBHBIE MIPU3HAKU KU3HUY, «YPOBHHU OpraHU3ALUU
JKABOU TIPUPOIBI.

O6opynoBanue: Mmojiesb Mosekyisl JTHK.

Tema 3. Xumnueckuii COCTAB M CTPOEHHE KJIETKH.

XUMUYECKUM COCTaB KIETKHM. XHUMHUYECKHE HJIEMEHTHI: MaKpOAJIEMEHTHI,
MUKpPO3JIEMEHTh. Bo/la © MUHEpanbHbIe BELIECTBA.

OyHKIUM BOABI U MHUHEpAIbHBIX BelIeCTB B KieTke. [lomnepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHre OeNKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMmeHuMble U 3aMEHUMbBIE AMUHOKUCIOTBHL. AMUHOKUCIOTHBIN COCTaB. Y POBHHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (TIEpBUYHAS, BTOPUYHAS,, TpPETHUYHAS U
YeTBEpTUYHAsA CTPYKTypa). XUMHUYECKHE CBoiWicTBa OenkoB. buonorunueckue
GyHKIMY OEJIKOB.



depMeHTHI — Ouojormyeckue KartanmuzaTopbl. CTpoeHue (QpepMeHTa:
aKTUBHBIN 1IEHTp, cyOcTpaTHas cneuudpuyHocts. Kodepmentsl. ButamuHsbl.
OTauunst GepMEHTOB OT HEOPraHUYECKUX KaTaau3aTOpPOB.

VYraeBonapl: MoHocaxapuabl  (TJIFOKO3a, pubo3a H  J1€30KCHUPH003a),
aucaxapuabl  (caxaposa, JaKTo3a) | IoJucaxapuibl  (Kpaxmaj, TJIMKOTEH,
LEeJUII0I103a). bruonornueckre GyHKIHMH YIIIEBOJIOB.

Jlunuaer:  Tpurnuuepunbl, dochoaunuabl, crepounbl. ['uapodunsHO-
ruapodoOHbie cBoicTBa. buonorumueckue @ynkuuu aunuaoB. CpaBHeEHUE
YTJIEBOJIOB, OEJIKOB U JIUMHJIOB KaK HICTOUHUKOB SHEPIHUH.

HyxnennoBsle kucnorsl: JHK u PHK. Hyxneotuasr — MoHOMEDHI
HyKJIenHOBBIX kucaoT. Ctpoenue u ¢pynkuuu JHK. Ctpoenune u ¢pynkunn PHK.
Bunast PHK. AT®: ctpoenne u pyHKIHH.

[utonorus — Hayka o kinetke. Knerounas Teopust — mpuMep B3aUMOACHCTBUS
unen u pakToB B HAYYHOM MO3HAHUU. MeTOAbl U3yUYEeHUS KIIETKHU.

Knerka kak 1emoctHas >kuBas cuctema. OOIue NpPU3HAKH KIETOK:
3aMKHyTas HapyxHas MemOpana, moiekynbl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTe3a OellKa.

Tunbel KIETOK: DJyKapuoTHueckas H mpokapuoTuyeckas. (OcoOeHHOCTH
CTpPOCHHS TpokapuoTudeckod kieTtku. Kierounas crenka Oakrepuil. CtpoeHue
AYKAPUOTUYECKOW KIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOMW, >KUBOTHOW U
rpuOHOMN KIIETKHU.

IToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsl CTEHKA, TJIMKOKAJIUKC, UX
¢byukiuu. [nazmatuyeckas memOpaHa, e€ cBoiictBa u pynkuuu. [{utomnazma u eé
opranonpl. OmgHomMeMOpaHHble opraHouabl kieTku: OIIC, ammapat ['onbmxku,
nn30coMbl. [loyaBTOHOMHBIE OpPraHOWIBI KJIETKU: MUTOXOHIAPHUU, IUIACTUIBIL.
[IpoucxoxaeHnue MHUTOXOHApUN W miacTud. Bunbl mnactun. HememOpannbie
OpraHOUbl KJIETKU: PUOOCOMBI, KJIETOUYHBIA IIEHTP, IIEHTPUOJU, PECHUYKH,
KryTUKd. OYHKIIMU OpraHOUI0B KIETKU. Britouenus.

SAnpo — perynatopHblil neHTp kieTku. CTpoeHue siapa: sigepHas 000JI04Ka,
KapuoIuia3ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEIIECTB B KIIETKE.

JdeMoHCcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, J[xk.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Huarpammel:  «PacnpeneneHne XHUMUYECKHMX JJIEMEHTOB B HEXUBOU
npuponae», «PacnpeneneHne XMuMUYECKUX 3JIEMEHTOB B JKUBOW IPUPOIEH.

Tabmuiel u cxembl: «llepuoguueckass Tabnuila XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKyIbl BOJbl», «buocunres 6enkay, « CTpoeHre MOJIEKYIIbl OeKay,
«Ctpoenne pepmenrayn, «Hyknennossie kuciaotel. [JHK», «CTpoeHne MoseKybl



ATD», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTpOCHUE KUBOTHOM KIIETKW,
«CTpoeHHE pACTUTENBHON KIETKH», «CTpOEHHME MPOKAPUOTUUECKON KIETKHY,
«CTpoeHue spa KIETKN», «YTIeBOAbDy, «JIunuabn.

O06opynoBaHue: CBETOBOM MHUKPOCKOM, OOOpyJIOBaHUE [Isi TPOBEACHUS
HaOJIIOJICHUM, HM3MEpPEHUM, SKCIEPUMEHTOB, MHUKpOIpenapaThl PaCTUTENIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KIETOK.

JlaGopaTopHble ¥ NpaKTUYecKUe padoThI:

JlaGoparopnas pab6ota Ne 1. «M3yueHue KaTadUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMuIa3bl UM KaTalla3bl)y.

JlaGoparopnass pab6ora No 2. «M3yyeHue CTpoeHUS KIETOK paCTCHUH,
KUBOTHBIX M OAaKTEpUU MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpENnapaTtax U ux
OMHCaHUE.

Tema 4. ’KusHe1esiTeJIbHOCTh KJIETKH.

OOMeH BemlecTB, WU MeTa0oIu3M. ACCUMUIIALINS (TUIACTUYECKUM OOMEH) U
TUCCUMUIIALMSA (PHEPreTUYECKUM OOMEH) — JBE CTOPOHBI €IWHOTO IIporiecca
Metabonu3ma. Poiib 3aKOHOB COXpaHEHHUs BEHIECTB U SHEPrUU B IMOHUMAHUU
MeTadoIu3Ma.

Tunbel oOMeHa BemecTB: aBTOTPOdHbIN U reTepoTpodHbiid. Ponb GpepmeHTOB
B 0OMEHE BEIIECTB U MPEBPALIEHUN SHEPTUHU B KIIETKE.

®otocunte3. CBeroBass u TemHoBas (a3el (dorocuHTe3a. Peaknuu
dbotocunTesa. DpdekTUBHOCTL (PoTocHHTE3a. 3HaUeHHE (HOTOCHUHTE3A IS KU3HU
Ha 3emiie. Bausinue ycnoBuil cpeabl Ha (POTOCHHTE3 U CIOCOOBI TOBBIIMICHUSI €T0
MPOJYKTUBHOCTU Y KYJIbTYPHBIX PACTEHUH.

XeMmocuHTE3. XEeMOCUHTE3UpYIole OakTepuu. 3HAaUeHUE XEMOCHUHTE3a IS
KU3HU HA 3emIIe.

DHepreTuyecknuii oOMEH B KJeTke. PaciiernuieHue BelIecTB, BBIJEICHUE U
aKKyMYyJIMPOBAHWE OJHEPrUU B KIETKE. OTambl HHEPreTHYECKOro oOMeHa.
I'muxonus. bpoxxenune u ero Buabl. KucmopogHoe OKHCIIEHHE, WU KIETOYHOE
IbIXaHUE. OkucnutenpHoe dbochopunupoBaHue. D¢ heKTUBHOCTD
HSHEPreTUYECKOT0 0OMEHa.

Peakuuu wmatpuuHoro cuHrte3a. [enernueckas wuHbpopmanus u JIHK.
Peanuzanus reneruueckol uHpopmanuu B KiIeTKe. ['€HETMYECKUM KOA U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cunte3 PHK. Tpancnsiuus — Ouocunrtes
Oenka. Ortanbl TpaHcusuuu. KoaupoBanue amuHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Heknerounsie ¢popmbl xKu3HU — BUpychl. ctopust otkpeiTust Bupycos (/. U.
WNBanoBckuii). OCOOEHHOCTH CTPOEHHUSI U SKU3HEHHOTO LHKJIa BHPYCOB.
baktepuodaru. bonesnu pacteHul, XUBOTHBIX W YEJIOBEKA, BBI3LIBAEMbIC
Bupycamu. Bupyc ummyHnoaedpunuta yenoeka (BHY) — Bo3oyautens CIIN/a.



OOpaTHas ~ TpaHCKpWMIUs, peBepTaza W  uWHTerpaza.  IIpodunakTrka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCcTpanum:

[Toptpetsr: H. K. Konsuos, /1. . IBanoBckuii, K. A. Tumupsizes.

Tabmuubl u cxembl: «Tunbel nuTanusy, «Metaboauzm», «MUTOXOHIPUSY,
«OHepreTudeckuit 00OMeH», «Xioporact», «DotocuHred», «Ctpoenue JIHK»,
«CTtpoeHue u PyHKIIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «'eHeTHYecKuil Komay,
«Bupycw», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH UK Bupyca CIIN]a,
o0aktepuodaray, «Pemmmkamus JJHK».

O6opynoBanue: moaenu-anminkanun «Yasoenne JIHK u Ttpanckpunuusy,
«buocunres 6enkay», «CTpoeHue KIeTKu», Mojiesb cTpykrypsl JJHK.

Tema 5. Pa3MHOKeHre M1 HHAMBUAYAJIbHOE PA3BUTHE OPTraHU3MOB.

KneTounslii 1mukiI, WM >KU3HEHHBIM LMK KiIeTku. MHTepdaza m MUTO3.
[Ipouieccrl, mpotekatonue B uHTepdaze. Pemnmukanus — peakius MaTpUYHOTO
cunteza JIHK. Crtpoenue xpomocoM. XpOMOCOMHBIN HaObOp — KapuUOTHIIL.
JlunouaHbld W TAIOWJHBIA ~ XpOMOCOMHBIE  HAOOpbl.  XpOMaTHUBbI.
[{uTosIOrMYecKue OCHOBBI Pa3MHOXEHHS W  MHIAWBUAYAJIBHOTO  Pa3BUTHSA
OpPraHu3MOB.

Henenue xietku — muto3. Ctaauum mutosa. IIporecchl, mpoucxoasdiue Ha
Pa3HbIX CTAAUAX MUTO3a. BUOJIOrMYECKU CMBICT MUTO3A.

[IporpamMmmupyemasi TudeIb KIETKHA — allONTO3.

dopMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecronoe U nmosioBoe. Buasl 6ecnosioro
Pa3MHOXEHUS: JICJICHUE HAJNBOE, ITOYKOBAaHUE OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKeHUe. MIcKyccTBeHHOE KIOHUPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE I CEIEKIUU.

[lonoBoe pasMHOKEHHUE, €T0 OTINYUS OT OECIOJIOrO.

Meiio3. Craguu meiosa. Ilporecchl, NpouCXOAsIIME Ha CTaausIX Meio3a.
[ToBenenne xpomocom B Meio3e. KpoccuHroBep. bBHOIOrMYECKuid CMBICT H
3HAYEHHUE MEN03a.

['amerorenes — mpoiiecc 00pa3oBaHUsI TOJIOBBIX KJIETOK Y >KHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKUM M sudHUKUA. OOpa3zoBaHHME U Pa3BUTHUE IOJOBBIX
KJIETOK — rameT (CrnepMaTo30u[, SHUIEKJIeTKa) — CHEpPMATOreHE3 M OBOTCHES.
Oco0EHHOCTH CTpOEHUS SUIEKIECTOK M crepMaTo30ouaoB. OIUIOg0TBOPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE Ppa3BUTHE
(amOpuoreHe3). DTarnbl YMOPHOHATIBHOTO Pa3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisiuus, opranoreHes. lloctamOpuoHanbHOe pa3BuTHE. THIbI
MOCTAMOPHOHAIIBHOTO PAa3BUTHS: TMPsIMOE, HENpsMoe (JIuuuHOYHOE). BiusHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPBI, CLIOCOOHBIE BBI3BIBATH BPOKIAEHHBIC
YPOJICTBA.

Poct u pasButue pacreHuit. OHTOT€HE3 LBETKOBOI'O PACTECHUS: CTPOCHUE
CEMEHHU, CTaJIUU PA3BUTHSL.

JdeMoHCcTpanum:

Tabmumslt u cxembl: «DOpMBbI Pa3MHOXKEHHUSI OPTaHU3MOBY», «JlBoiiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «Jlenenue kinetku Oaktepuil», «CTpoeHHE TIOJIOBBIX KIETOKY,
«Ctpoenue xpoMocombl», «Knetounwri nukim», «Pemmmkanus JIHK», «Mwutosy,
«Menos», «IIpsmoe u HempsiIMOe pa3BUTHEY, «l aMeTOreHe3 y MJIECKONUTAOIINUX U
4yeJa0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBaHnue: MHKPOCKOTI, MHKPOIPENApaThl «CniepmaTo30uasl
MJICKOTIUTAIOLIETOY, «SHIeKneTka miuekonuTammeroy, «KapuoknHes B KiIeTKax
KOpEIIKa JyKa», MAarHuTHAas MOJAENb-alIUINKalus «JleJeHne KIeTKn», MOJIEIb
JIHK, Mmonens meTadazHOM XpOMOCOMBI.

JlaGopaTopHblie U NPpaAaKTHYECKHE PAdOTHI:

JlaGopatopnas pab6ora Ne 3. «HaGmromeHue MuTO3a B KIETKaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpPOMpPEnapaTaxy.

JlaGoparopnass pabora Ne 4. «M3ydeHuwe CTpoeHHsI TOJIOBBIX KIIETOK Ha
TOTOBBIX MUKpPOINpEnapaTaxy.

Tema 6. HacsiencTBeHHOCTh M MI3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaun renetuku. Mictopus pa3BuTtus reHeTUKU. Ponb nuromoruu
U ASMOPHOJIOTMM B CTAHOBIICHHM TE€HETUKH. BKiIaJi pOCCHUUCKUX M 3apyOEKHBIX
V4€HBIX B pa3BUTHE TEHETHUKU. MeTOlbl TEHETUKH (TUOPUAOIOTUUYECKUM,
[UTOI€HETUYECKUIM, MOJEKYIsIpHO-TeHeTu4YecKkuii). (OCHOBHBIE T'€HETHYECKHUE
noHATHUs. [ eHeTn4ecKkass CHMBOJIMKA, UCHOJIb3YEMAs B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACIIEIOBAHUA MPU3HAKOB, yCTaHOBIECHHbIE . MeHenem.
MonoruOpuaHoe ckpenmBaHue. 3aKoH eAuHOooOpa3usi TUOPUIOB TEPBOTO
nokoJieHusl. [IpaBwio AOMUHHpPOBaHHS. 3aKOH pACIICIUIEHUS MPHU3HAKOB.
I'unoresa unctoTel ramer. 11oyIHOE ¥ HEMOTHOE TOMUHUPOBAHUE.

JlurnObpugHoe  CKpellMBaHUE. 3aKOH  HE3aBUCHMOIO  HacCJEeAOBaHUS
npu3HakoB.  lluToreHeTnuyeckue  OCHOBBI  JAUTHOPUJIHOTO  CKPELIMBAHUSI.
AHanusupymoliee cKkpemunBanue. Mcrnonp30BaHne aHAIM3UPYIOIIETO CKPENIMBAHUS
TUISL OTIpEeIeTICHHs] TEHOTHUIA 0COOM.

CuermieHHoe  HacienoBanue mnpusHakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HacCJIeIOBaHUIO T€HOB. HapylieHne cueruieHusi reHOB B PE3yJIbTaTe
KPOCCHUHIOBEPA.

XpOMOCOMHas TEOPHS HACIECICTBEHHOCTHU. | eHeTUYeCKnE KapThl.



I'enetrnka mosia. XpoMOCOMHOE ONpeAesieHUE MoJia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OoMorameTHele W TeTEeporaMeTHble opranu3mbl. HacienoBanue
MIPU3HAKOB, CLEIIJICHHBIX C IMOJIOM.

N3menunBOCTh. BUibl N3MEHYMBOCTH: HEHACIICICTBCHHAS U HACIEACTBECHHAS.
Ponmp  cpeagpl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(UKAIMOHHON U3MEHUYMBOCTH. BapuanmoHHbIN psijl U BapuallMOHHASI KPUBAS.
Hopma peakunun npusHaka. KonnyecTBEHHBIE M KAaUYE€CTBEHHBIE MPU3HAKH U HUX
HopMa peakiuu. CBoHCcTBa MOAU(PHUKAITMOHHON M3MEHUYUBOCTH.

HacnenctBenHnasi, WM TeHOTUINWYECKas, HM3MEHUHUBOCTh. KoMOMHaTHBHas
M3MEHYUBOCTh. Melo3 U TMOJOoBOM mpolecc — OCHOBA KOMOWHATHUBHOM
M3MEHYUBOCTU. MyTallOHHas U3MEHYUBOCTh. Kiaccudukaiusi MyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHbIE. YacToTa 1 mpu4rHbl MyTanuil. Mytarenasie (HakTopsbl.
3aKOH TOMOJIOTMYECKUX PSAZIOB B HACIEeACTBEHHON nu3menunBocty H. 1. BaBuiosa.

BresniepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YyeJIOBEKA: F'eHEAIOTHUECKUM, OJIM3HEIOBRIN, IIUTOTCHETUYECKNHM, OMOXUMUYECKH,
MOJIEKYJISIPHO-T€HETUYECKHU. CoBpeMeHnHoOe OIIpeeIICHUE TE€HOTHIIA:
MMOJJHOT€HOMHOE CEKBEHUPOBAHHE, TEHOTUIMPOBAHKUE, B TOM YHCIIE C MOMOIIbIO
[11{P-anamm3a. HacnencTBeHHble 3a00jeBaHUS dYeIOBEKa: TICHHBIC OOJIC3HH,
0OJIe3HU C HACIEJICTBEHHOW MpPEeApacloOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckne U reHepaTtuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHIUIIBI
3I0pOBOTO 00pa3a >KU3HU, TUATHOCTUKU, NPODUIAKTUKHA U JICUEHUSI T€HETHYECKUX
0osne3Held. MenuKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAUYEHHWE MEIUIMHCKON
T€HETUKH B IPEAOTBPAIICHUH U JICUCHUU TeHETUYECKHUX 3a00JIeBaHUMN YeIOBEKA.

JdeMoHCcTpanum:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukosn, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

TaOmumpl ©W = CXEMBIL: «MoHOTMOpUAHOE  CKpCIIMBAaHHME H  €ro
HATOTCHETUYECKAs: OCHOBA», «3aKOH pACIHICIUIEHUS W €ro UUTON€HETHYeCKas
OCHOBa», «3aKOH  4YHUCTOTHI  ramer», «JlurubpumHoe  CKpellUBaHUE,
«IuTonornueckue  OCHOBBI  JUTHOPUAHOTO  CKpeHIMBaHus»,  «Meilo3y,
«B3auMoIeiCTBUE aJJIENBHBIX TE€HOB», «l['€HeTM4YecKue KapTbl paCTEHUMU,
JKUBOTHBIX W 4eJoBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACIIEIOBAHUS,
CLUCIUICHHOTO ¢ moJioMm», «KapuoTumsl 4YenmoBeka H JKUBOTHBIX», «Buubl
U3MEHYUBOCTHY», «MoaudukaimonHas W3MEHUYUMBOCTHY, «HaciegoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», «MyTalluoHHas U3MEHYUBOCTbY.

O6opynoBaHue: MoJeIU-anIIuKauu «MOHOTUOPUAHOE CKPEIIMBAHUEY,
«Henonnoe nomuHupoBanue», «Jurubpumgnoe ckpemuBanuey», «llepexpéct



XpOMOCOM», MHKPOCKON U MUKporpenapaT «lpozoduna» (Hopma, MyTanuu
(hopMBI KPBUIBEB U OKpPACKH Tela), repbapuii «'opox moceBHONY.

JlaGopaTopHble ¥ paKTUYecKUe padoThI:

JlaboparopnHast pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTMOPUIHOTO H
JUTUOPUIHOTO CKPEIIUBAaHUS Y IPO30(UIIbI HA TOTOBBIX MUKPOIIpEnapaTaxy.

Jlaboparopnast pabota Ne 6. «3yyeHue MoauUKallMOHHOW U3MEHUYHUBOCTH,
MMOCTPOEHHUE BAPUALMOHHOTO Psiia U BAPUALIMOHHON KPUBOW.

Jlabopatopnas padbora No 7. «AHanu3 MyTauuil y Apo30(uiabl HA TOTOBBIX
MHKpOIIpEnaparax».

[Ipaktuueckas pabora Ne 2. «CocTaBieHHME U aHald3 POJIOCIOBHBIX
YEJIOBEKa.

Tema 7. Centexuust opranuzmMoB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuusi Kak Hayka M OPOLECC. 3aAPOXKICHUE CEIICKIMU U JOMECTHUKALMA.
Yuenne H. W. BaBunoBa o0 1eHTpaX TMPOUCXOXKICHUS MW MHOTo00pasus
KyJIbTYpPHBIX pacTeHui. LIeHTpbl MPOUCXOXKIEHUS JOMAIIHUX XKUBOTHBIX. CopT,
opoja, ITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIUU. MacCOBbI U UHAUBUIYAIbHBIN OTOOpPHI B
CEJICKIIMM PACTeHUNW M KUBOTHBIX. OIlEHKAa HKCTepbepa. bInU3KopoaCTBEHHOE
cKpeluBaHue — WHOpuAMHT. Yucrtas nuHus. CKpellUBaHUE YHUCTHIX JIMHUI.
I'eteposuc, unu rubpuanas cuia. HepoAacTBeHHOE CKpelIMBaHUE — ayTOPUJIMHT.
Otnanénnas rubpunuzanus u e ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJIyYECHUE TOJIUIUIONIOB. JIOCTHMIKEHMSI CENEeKIMU PpACTeHUH, XUBOTHBIX U
MHKPOOPTaHU3MOB.

buoTtexHonoruss kak OTpaciab NPOU3BOACTBA. |'€HHAsd WHXKEHEpHUs. ITarmbl
co3nanus pexomOuHanTHOM JIHK wu TpaHcrennsix opranu3mMoB. Kierounas
nHxeHepusa. Kiietounsie KyJbTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTCHUM.
KinonupoBanne BBICOKONPOAYKTHUBHBIX CEIBbCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Okoyiornyecknue U ATUYeckue  mnpobnembl. MO  —  reHeTuyecku
MOAU(UIIMPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanuu:

IToptpersr: H. 1. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
NBanos.

Tabmuubl u cxeMbl: KapTa «LIeHTphI MPOMCXOXKICHUS U MHOT000paszus
KYJIbTYPHBIX pacteHui», «llopoapl qoMamHux KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuit», «OTaanéunas rudpuanzanus», «Padorer akagemuka M. ®. MBaHoBay,
«JTomumnonausy, «OO0BEeKTHI OMOoTEexHOJIOTHHY», «KiIeTouHble KyJIbTYyphl U
KJIOHHUpOBaHUe», « KOHCTpynpoBaHue 1 MepeHoC T€HOB, XPOMOCOMY.

O6opyaoBaHue: MYJISKU II0OA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repdbapuii «CenbCKOX03IUCTBEHHBIC PACTCHUS.



JlabopaTopHble U NPaAKTUHYECKHUE PA0OTHI:

Okckypceusi «OCHOBHBIE METOAbI M JOCTHMIKECHHUS CEJICKIMM PACTeHUN U
’KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, J1abOpaToOpUIo
arpOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. DBosIIOUMOHHAS 0MOJIOTHSL.

[IpeAnochlIKM BO3HUKHOBEHHUS HBOJIONMOHHOM TEOPUHU. ODBOJIOIUOHHAS
Teopusi U €€ MecTo B Ouonorud. BiusiHue SBOJIOIMOHHONW TEOPUU Ha Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBugerensctBa HBOJONMU. [laneoHTONornueckue: MoOCaeA0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MAJICOHTOJIOTMYECKON JIETONMHMCH, MEPEXOJHbIE (POPMBL.
buoreorpaduueckue: cxoacTBo u paznuune GayH u GJI0Op MATEPUKOB U OCTPOBOB.

OMOpHONOTUYECKHUE: CXOJICTBA M pa3ivuusl 3MOPUOHOB pa3HBIX BHUJOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJOTUYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACIIEJICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX MyTeH y BceX
OpraHU3MOB.

OomounonHas teopusa Y. JlapBuHa. Ilpennocbliku BO3HUKHOBEHUS
JapBUHU3MA. J[BUKyIIME CHUJIBI SBOJIONUMU BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE MPU OTPAaHUYEHHOCTU PECYPCOB, HEOMNpeaeiaEHHAas W3MEHUYUBOCTb,
O0opnrOa 3a cyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cuntetndeckas Teopus 3Bosionuu (CTD) u e€ OCHOBHBIE MOJIOKEHHUS.

MukposBomtonus. [Tomymnsiius kak e1MHUIA BUIA U SBOJIIOIUY.

JIBrokymue cuibl (pakTophl) 3BOJIONUU BUAOB B MpUpojae. MyTallMOHHBIH
mpolecc U KOMOMHATUBHAs M3MEHUYMBOCTh. [lomynsiiMOHHBIE BOJHBI U ApPEUd
reHoB. M307s1ust 1 MUrparusi.

EcrectBennniit otb0p — HampaBisomuil  (¢aktop 3Bomonuu. Dopmbl
€CTECTBEHHOT0 0TOOpAa.

[Ipucnoco0IeHHOCTh OPraHU3MOB KakK pe3ylbTaT 3Bojtonuu. Ilpumeps
MpUCIIOCOOJIEHUI y Oprannu3MoB. ApoMop(ho3bl U UIUOATATITAIINH.

Bunx wu BumooOpazoBanue. Kputepuu Buma. OcHOBHBIE  (OPMBI
BUJ1000pa3oBaHus: reorpaduueckoe, IKOJI0TUYECKOE.

MakposBomtonusi.  Dopmbl  3BOIIONMH:  (UIETUYECKAs, JUBEPreHTHas,
KOHBEpPreHTHasi, napamienbHas. HeoOpaTuMoCTh 3BOIOIUH.

[IpoucxoxkaeHrue OoT HecneuualIu3upOBaHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJanTuBHAs pagualus.

JlemoHcTpanum:



[Toptpetni: K. Jlunnen, K. b. Jlamapk, Y. apsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, . Mromanep, A. H. CeBepuios.
Tabmunbl U cxembl: «Pa3BuTHE OpraHMYECKOTO MUpa Ha 3emMiiey, «3apoIbIin

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «PopMmbl  OopbOBI 32
cyliecTBoBaHue», «EctecTBeHHBI 0TOOPY», «MHOrooOpasue COpTOB pacTEHUN,
«MHoroo6pa3ue  mopoa  KUBOTHBIXY, «ITomynsuny, «MyTauuoHHas

U3MEHYUBOCTEY, «ApoMopdo3b», «Wamoamantanumn», «OOIIas aereHepanus,
«/IBmxymme cuibl sBomonuny, «Kapra-cxema wMapumpyra nyrtemectBus .
Hapsuna», «bopbba 3a cymectBoBanue», «lIprucrnocoOIEHHOCTh OPTaHU3MOBY,
«I'eorpaduueckoe BUA00Opa30BaHUE Y, « IKOIOTUUECKOE BUI000OPA30BAHUEY.

OO6opynoBaHUe: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU THUIAMU OKPAaCKH,
Ha0oOp TJIO/OB M ceMsiH, KoJuleKuus «[IpuMepbl 3alUTHBIX MPUCIOCOOJICHUN Y
KUBOTHBIX», MOJielnb «OCHOBHBIE HANpaBIEHUS 3BOJIOIUNY», 00BEMHAST MOJIEINb
«CTpoeHHEe TOIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, Kojuiekius «DOpMbI COXPaHHOCTH
HCKOIIAEMbBIX JKMBOTHBIX M pacTeHUuN», Mojnenb amuiukanusa «llepexkpéct
XpOMOCOM», BJaxHble Tmpenapatel «Pa3Butne Hacekomoro», «Pa3Butue
JATYIIKWY», MUKpornpenapaT «Jlpo3zoduna» (Hopma, myTanuu (HOpMbI KPbUIbEB U
OKpacKH Tella).

JlaGopaTopHblie U NPpaKTHYEeCKHE PadOThI:

JlaGoparopnass pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(HOIOTHUECKOMY
KPUTEPUION.

JlaGopaTopnas pabota Ne 2. «Omnucanue MpUCIOCOOJEHHOCTH OpraHu3Ma M
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHME U Pa3BUTHE KU3HH HA 3emuie.

JloHay4yHbIE NOPEACTABIECHUS O 3apOXKICHUM >XU3HU. HayuyHble rUnoressl
BO3HUKHOBEHUSI KU3HM Ha 3emJjie: abuoreHe3 M MNaHCHepMus. XuUMHUUYecKas
ABONIONMS. AOHUOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB U3 HEOPTaHUYECKHUX.
DKCIMEPUMEHTAIBHOE NOATBEPKACHUE XUMUYECKOH 3Boonnu. HayanpHble dTambl
ounonornueckoi spomtonuu. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBCHHME MPOTOKIECTKHU. [lepBble KIETKM W KX 3BOJIOLMUS.
@OopMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTAHU3MOB.

PazButne xu3Hu Ha 3emuie mo 3paMm U nepuoaam. Kartapxeiu. Apxeickas u
nmpoTepo3oiickas d3pbl. Ilaneo3oiickas 3pa u €€ TmepHoabl: KEMOPHUUCKHM,
OPZIOBUKCKHM, CUITYPUNCKUI, TIEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHUMU.

Me3so30iickas 3pa u €€ Nepruoabl: TPHACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3o0lickast »spa © €€ TEepHOAbl: MAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPONOT€HOBBIM.



XapakTepucTuka KJUMaTa U Te0JIOTUYECKUX MpolieccoB. OCHOBHBIE ITAIlb
ABOJIOLMKM PACTUTEIBHOTO M KUBOTHOrO Mupa. ApoMopdo3bl Yy pacTeHuil u
XKUBOTHBIX. [losiBIIEHUE, paclBET U BEIMUPAHUE IPYIII KUBBIX OPTraHU3MOB.

Cuctema OpraHMYeCKOr0 MHUpa Kak oOTpaxeHue -HBoonuu. OCHOBHbIE
CUCTEMATHYECKUE IPYIIbl OPTraHU3MOB.

DBOIIIOLIMS YEJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. Pa3BuTue npencTaBieHuil o
MPOUCXOXKJECHUU YelIoBeKa. MeTonbl u3ydeHusi aHTpornoreHe3a. CXonactBa u
pa3uuus YeaoBeKa U )KMBOTHBIX. CHCTEeMAaTUYECKOE MOJIOKEHHE YeTTOBEeKa.

JIBHOKyIIMEe  CHJIBI (dakToph) AHTPOIIOrEHE3A. Hacnencreennas
M3MEHYUBOCTb U €CTEeCTBEHHbIM o0oTOOp. OOmecTBeHHbI 00pa3 KU3HH,
U3TOTOBJIEHUE OPYJIUU TPYAa, MBIIIJIEHUE, PEYb.

OcCHOBHbIE CTAJIMM U BETBU SBOJIOIMU YEJIOBEKA: aBCTPAIONUTEKU, YeloBek
yMenbid, YenoBek npsaMoxoasumi, YermoBek HeEaHIEPTAIbCKUM, YenoBek
pa3yMHublii. Haxoaku HCKOmaeMblX OCTaTKOB, BPEMsl CYIIECTBOBaHMs, OOJACTh
pacrpocTpaHeHusi, 00bEM TOJOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUsL.

Yenoseueckue packl. OcCHOBHBIE  OOJBIIME  pachl:  €BPOIEOUIHAS
(eBpaszmiickas),  Herpo-aBCTpaJionaHas  (dPKBaTOpualbHas),  MOHTOJOMIHAS
(a3maTcko-amepuKaHCKas).  YUepThl  OPHUCIOCOOJIECHHOCTH  MpeACTaBUTEICH
YeJIOBEUECKUX pac K YCJIOBHUSIM CylIeCTBOBaHUsA. EMWHCTBO uenmoBeyecKUX pac.
Kputuka pacusma.

JdeMoHCcTpanum:

IToptpeter: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Mmwmep, I'. Opu, Y.
JlapBuH.

Tabmuuel u cxeMmbl: «Bo3umkHoBenne CoytHEUHON cHCTEMBI», «Pa3Butne
opraHuuyeckoro Mupa», «PactutenpHas kieTtka», <« KuUBOTHas  KJeTKay,
«IIpokapuotnueckas kietrka», «CoBpeMEHHas CHCTeMa OPraHUYECKOro MHUPay,
«CpaBHEHHE AaHATOMUYECKMX YEpPT CTPOCHUS YEJIIOBEKAa M YEJI0BEKOOOPa3HBIX
00e3psH», «OCHOBHBIE MeCTa MAJCOHTOJOTMUECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «JlpeBHeummue moam», «lpeBHue mroan», «llepBbie
COBPEMEHHBIE JTI0/INY, «YeToBeYecKue pachh».

O6opynoBanue: MYJISKH «IIpoucxoxaenue  yemoBeka»  (OHOCTHI
aBCTpAJONMUTEKA, MUTEKAHTPONa, HEaHJepTaiblla, KPOMAHbOHIIA), CJICNKH WU
M300paKeHUs KaMEHHBIX OpYJUU TMEepBOOBITHOIO YeloBeKa (KaMHU-YOMMEPHI,
pyoOuna, ckpeOna), TreOXpoHOJOrMYecKass Tabnuna, Koiekuus «DopMbl
COXPaHHOCTH MCKOTAEMBbIX JKUBOTHBIX U PACTCHUI.

JlaGopaTopHble M IpaKTUYecKue padoThI:

[IpakTtuueckast pabora Ne 1. «M3ydyeHue MCKOMAEMbIX OCTATKOB PACTEHUU U
YKUBOTHBIX B KOJUICKIIHSIX).



OKCcKypcusi «IBOJIONUS OpraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIM WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3mbl H OKpYyKamOIas cpejaa.

DKOJIOTHS KaK HayKa. 3aJjaudl U pa3eibl SKOJIOTUUA. MeToIbl 3KOJIOTHYECKUX
UCCIEIOBAaHUM. DKOJIOTHUUECKOE MUPOBO33PEHUE COBPEMEHHOIO YeTIOBEKa.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHAaS,
BHYTPUOPTaHU3MEHHASI.

Oxonornyeckue (akropsl. Kiaccudukanus >SKoIOTHUECKUX (PAKTOPOB:
abuoTnyeckue, OUOTUYECKHME U AaHTPOINOreHHble. JleHCTBUE HKOJOTHUUYECKUX
(haKTOpPOB HA OPTraHU3MBI.

AlGuoTtuueckue (pakTopsl: CBET, TEMIEpaTypa, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucriocobiiennst  OpraHM3MOB K  JIEUCTBUIO  aOMOTHUYECKHX  (PAKTOPOB.
buonornyeckne puTMBbI.

buotnueckue  (HaxkTOpBHI. Bunpt  OuMOTHMYECKMX  B3aUMOJICHCTBUM:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOn03 u ero ¢opmel. [lapazutusm, kooneparus,
MyTyaJln3M, KOMMEHCAIu3M (KBapTUPAHCTBO, HAaXJICOHUYECTBO). AMEHCAIU3M,
HeUTpain3M. 3HauyeHUe OWMOTHUYECKUX B3aUMOJEHCTBUU [UIsl CYILECTBOBAHMS
OpPraHW3MOB B MPUPOAHBIX COOOIIIECTBAX.

DKOJIOTUYECKHE XapaKTEePUCTUKH mnomyssiuud. (OCHOBHbIE MOKa3aTenu
MOMYJISIIIUU: YHUCICHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTH, MPHUPOCT,
Murpanus. J{MHaMmuka 4yucIeHHOCTH MONMYISIUUA U €€ PeryIIsIIusl.

JdeMoHCcTpanum:

[Hoptpetsl: A. I'ymbonbar, K. @. Pynbe, 3. ['ekkerns.

Tabmuubl u cxembl: kapta «[Ipuponnsie 30HB 3eminy, «Cpenbl oOUTaHUS
opranu3moBy, «®Doronepuonauszm», «llonmynamuu», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTH NMOMyJIAuu uHPy30pun-tydenbkny, «llumiesrie nenmy.

JlaGopaTopHble U IpaKTHYecKue padoThI:

JlaGopaTtopnas padota Ne 3. «Mopdomornueckne 0COOEHHOCTH PaCTCHUHN U3
Pa3HBIX MECT OOUTAHUS.

JlabGopartopHas pabotra Ne 4. «BiusiHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB
KoJieycay.

[IpakTtuueckas padora Ne 2. «[loacu€T mI0THOCTH MOMYJIALNI pa3HBIX BUIOB
pacTeHU».

Tema 4. Coo01iecTBa M 3KOJOTHYECKHE CHCTEMBI.

Coo01iecTBO Opranu3MoB — OuorieHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBas,
MPOCTPaHCTBEHHAs, Tpodudeckas (mumieBast). Buasl-momuHaHTel. CBS3M B
OHOLIEHO3E.

Okonorndeckue cucteMbl (dkocuctemsbl). llonstue 00 »dkocucreme u
ouoreonenoze. DOyHKIMOHAIBbHBIE KOMIIOHEHTBl JKOCHUCTEMbI: MPOIYLEHTHI,



KOHCYMEHTBI, peAyleHThl. KpyroBopoT BeIIeCTB U MOTOK YHEPTUHU B IKOCHCTEME.
Tpoduueckue (muiieBbie) YpPOBHH OSKOCUCTEeMbl. [IuWIIeBble 1ENU U CETH.
OcHOBHbBIE TMOKa3aTeIM HKOCHUCTEMBI: OuoOMacca, MPOAYKIHS. DKOJIOTUYECKHUE
MUpPaMUJIbI:  TPOAYKIMU, YHUCIECHHOCTH, Ouomacchl. (CBOMCTBA HKOCHUCTEM:
YCTOMYMBOCTD, CAMOpPEryJislius, pazpuTre. CyKiieccusl.

[IpupoiHble 3KOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCUCTEMa XBOWHOIO
WJIU IIUPOKOJIMCTBEHHOTO JIeca.

AHTpPONIOTEHHBIE  DKOCHUCTEMBI.  ATPOIKOCHUCTEMBL.  YPOOIKOCUCTEMBI.
buonoruueckoe u X035UCTBEHHOE 3HAUEHHUE arPOAIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akrtop ycToMumBOCTH »HKocucTeM. CoxpaHeHHe
OMOJIOTUYECKOT0 pa3HO0Opa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. ['panuiipl, coctaB U CTpPyKTypa
ouochepnl. JKupoe BemectBO U ero Qpynkuur. OcoObeHHOCTH OHOcephl Kak
ro0adbHOM 3KOCUCTEMBbl. J(MHaMuUyeckoe paBHOBecME M OOpaTHasi CBSA3b B
ouocdepe.

KpyroBopoThsl BellecTB U OMOT€OXMMHUUYECKUE LUKIIBI 3JIEMEHTOB (yriepoa,
azota). 30HaNbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIH.

YenoseuecTBO B Ouochepe 3emiau. AHTPOIIOTeHHBIE H3MEHEHHUs B Onocdepe.
I'moGanbHBIE IKOTOTHYECKUE TPOOTIEMBI.

CocymiecTBoBaHUE MPUPOJIBI u YeJI0BEYECTBRA. Coxpanenue
Onopa3zHooOpa3usi Kak OCHOBA yCTOWYMBOCTH Ouochepsl. OCHOBA pallMOHAIBHOTO
yOpaBieHUs TMPUPOAHBIMU pPECypcaMd W HUX HCHOJb30BaHUE. JlocTikeHus
OMOJIOTHH U OXpaHa MPUPO/IbI.

JdeMoHCcTpanum:

IToptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «llumessie nenu», «buoleHo3: cocTaB U CTPYKTypay,
«IIpupogusie cooOmectBa», «llenmu nuTtaHus», «IKOJIOrMYECKas MUPaAMUJIAY,
«buocdepa u yenosek», «IKocucTeMa MIUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOro Jjeca», «buoneHo3 Bomoéma», «ArporeHo3», «lIpumepHbie
AHTPOTIOTEHHBIE  BO3JICUCTBUSL HA  OpuUpoAy», «BaxHellne HUCTOYHUKU
3arpsi3HEHUS BO3JyXa M TPYHTOBBIX BOA», «llouBa — BakHeHIIasi coCTaBIsONIas
ouochepnr», «DakTopsl Aerpaganuu nouBy», «IlapuukoBeiit 3¢dexT», «DakTopbl
pPaIuOaKTUBHOTO 3arpsisHEHUs Ouochepb», «OOmas crTpykrypa Ouochepsi»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM d3KpaH Ouocheps»,
«Kpyrosoport yriepoja B Ouochepe», «KpyroBopoT a3oTa B IpUpoiey.

O6opynoBanue: Mojenb-anmiukanus «Tunuunele OMOLIEHO3BI», TepOapuii
«PactutenpHbIe COO0IIECTBaY, KOJUIeKIMN «buorienosy», « Bpeaurenu BaxxHEHITHX
CEIbCKOXO3AMCTBEHHBIX KYJBTYp», TepOdapuul U KOJUIGKIMH pAacCTeHHl U
YKUBOTHBIX, MPUHAJICKAIINE K PAa3HBIM SKOJOTMYECKUM TPYINaM OJHOTO BHJA,



Kpacnass kuura Poccuiickoit ®denepannu, u300pakeHHs] OXpaHSIEMBbIX BHUIOB
PaCTEHUI U )KUBOTHBIX.



IIJTAHUAPYEMBIE PE3VJIbTATBI OCBOEHHUS [TPOI' PAMMBI T1O
B1OJIOT'M HA BA3OBOM YPOBHE CPEJIHEI'O OBILIEI'O
OBPA30OBAHUA

Cornacho ®I'OC COO, ycraHaBIuBalTCS TpeOOBaHUA K pe3yibTaTaM
OCBOCHHUSI OOY4YalOIMMHCS TporpaMM CpeAaHero oOlmero  0o0pa3oBaHMUS:
JTUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATbBI

B cTpykType NMYHOCTHBIX pE3yJIbTAaTOB OCBOCHUS mpeamera «buosorus»
BBIJICJICHBI CIEAYIOUIME COCTABJISIONINE: OCO3HAHNE OOYyYalOIUMUCS POCCUMCKON
TPaXXJIaHCKON UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIILHOCTH
U CaMOONPENCNICHUIO, Haluyue MOTHBAIlMM K  OOydYeHHIO OHOJIOTHUH,
[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEM W MCTOPUYECKUX TPATUIMN Pa3BUTHSA OHOJOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCA B CBOCH
JNEATENIBHOCTA LIEHHOCTHO-CMBICIIOBBIMUA  YCTAHOBKAMH, TMPUCYIIUMU CHCTEME
OMOJIOTHUYECKOT0  O0pa3oBaHMs, HAIWYME JKOJOTMYECKOTO IPABOCO3HAHUS,
CIIOCOOHOCTHU CTaBUTh 1€ U CTPOUTH KU3HEHHBIC TIIaHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUA Npeamera «buonorus» mocturarorcs B
€IUHCTBE Y4YeOHOW U BOCIUTATEIBHOM JIEATEIIBHOCTH B COOTBETCTBUU C
TPAaJIULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMA B OOIIECTBE IpaBUIaMHU U HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIIECCaM CaMOIIO3HAHUSI, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHS, PpA3BUTUS BHYTPECHHEH MO3WLMUU JUYHOCTH, NATPUOTHU3MA,
YBAXXEHHUS K 3aKOHY M IMPABOMOPSAKY, YEJIOBEKY TPYJa U CTAPLIEMY ITOKOJICHUIO,
B3aMMHOI'0 YBa)XCHUS, OEPEKHOr0 OTHOUIEHUS K KYyJIbTYPHOMY HAcClEAUI0 U
TpaAUIAsIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, Opupoae U
OKPY’KaIOIIEH Cpee.

JInuyHOCTHBIE PpE3yJabTaThl OCBOCHHUSA ydeOHOro mpeamera «buomorusy»
JOJKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIINXCSl PYKOBOACTBOBATHCS
c(hopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEKIEHHI, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOI0 OOINECTBa, pACIIMPEHUE >KU3HEHHOTO
ONBITa WU ONbITA JACSATEIBHOCTH B IMPOLECCE pealu3allii OCHOBHBIX HaINpPaBIICHUM
BOCITUTATEIbHOM JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpakaaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakAAHCKOM MO3UIIUKN 00YyHaIOIIEeTroCcsl KaK aKTUBHOTO U

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIECTBA;



OCO3HAHHE CBOMX KOHCTUTYLHOHHBIX MpaB M OOS3aHHOCTEU, YyBaXKEHUE
3aKOHA M TIPaBOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOpPYECKOW JESITEILHOCTH TIPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U TMO3HABATENbHBIX 3aJ1ay, BBINOIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTh  OTPENEATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJIEHUSIM COBPEMEHHOM JKU3HU U O0BSACHSATH €€;

YMEHUE YUYUTHIBATH B CBOMX JACUCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKJIECHUSIMU, KYIbTYPHBIMHU IIEHHOCTSIMU U
COITMAJIbHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B MPOLIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, T[O3HABATEJIbHBIX M HCCIEIOBATENBCKUX 3aJlad, YBaXUTEIbHOIO
OTHOIIEHUSI K MHEHHUIO OINIOHEHTOB MpPU OOCYXXJIEHHUH CHOPHBIX BOIPOCOB
OMOJIOTHUYECKOT0 COJIepKaHuS;

TOTOBHOCTh K TYMaHUTApPHOUN U BOJIOHTEPCKOMN AEATENbHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUS

c(hopMHPOBAHHOCTH POCCUICKOU rpaXXT1aHCKOM WJICHTUYHOCTH,
MaTpuoOTU3Ma, YBaXKEHUS K CBOEMY HApOay, YYBCTBA OTBETCTBEHHOCTH TIEpe.l
Ponunoii, ropmoctu 3a CBOM Kpail, CBOK PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOILJIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEAUIO U MaMSTHUKAM MPHUPOIbI,
nocTtuxeHusiM Poccuu B Hayke, HICKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPY/IIE;

CIIOCOOHOCTh OIICHHMBATh BKJIAJl POCCHHCKHX YYEHBIX B CTAHOBJCHHE U
pa3BUTHE OWOJOTHH, MOHUMAHHUsA 3HAYCHUS OHOJOTMM B TO3HAHUM 3aKOHOB
MIPUPOIBI, B )KU3HU YEJIOBEKAa U COBPEMEHHOI'0 OOIIECTBA;

unenHas yOexxJIEHHOCTh, TOTOBHOCTh K CIYKEHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 32 €r0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOTO HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYCCKOTO TTOBEICHUS,

CIIOCOOHOCTh OIICHUBATH CHUTYAllMI0 M MPUHUMATh OCO3HAHHBIE pELICHUS,
OPHMEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH;

OCO3HAHUE JTUYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJMUTEISAM, CO3aHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO TMPUHATUA I[IEHHOCTEWM CEMEHHOW JKWU3HM B COOTBETCTBUU C
TpaauuusMu Haponos Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOYAsi ACTETUKY ObITa, HAy4YHOrO U
TEXHHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECCTBEHHBIX OTHOIICHHUH;



MOHUMAHKE SMOIIMOHAIBHOTO BO3ACHCTBUS )KUBOM MPUPOJILI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHHUIO B PA3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMUHOCTH;

5) ¢usuyeckoro BocnutaHus, GOpMHUPOBAHHUS KYJIbTYPbl 310POBbSl U
IMOIMOHAJIBLHOIO 0JIAT OOy HS:

MOHUMAaHUE W peajau3alys 370pOBOrOo W Oe30macHOro ooOpasza >KH3HH
(3mopoBO€  TWUTaHWE, COOJIIOJACHUE TUTMEHUYECKUX TpaBUI U HOPM,
cOaJaHCUPOBAHHBIN PEXUM 3aHATUA M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTh), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOUIEHUS K
COOCTBEHHOMY (PU3HUYECKOMY U IICUXHYECKOMY 3/I0POBbIO;

MOHMMAHWE I[EHHOCTU TMPaBUJI UHIUBUAYAIBHOTO U  KOJUJIEKTHBHOIO
0€30MacHOro MOBEACHUS B CUTYAIMX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIOJCH;

OCO3HAHUE MOCIEACTBUI M HENMPUATUSI BPEAHBIX NMPUBBIUEK (yMOTpeOIeHUs
aJIKOTOJIsl, HAPKOTUKOB, KYpPEHUs );

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTb K TPYZlY, OCO3HAHHE IICHHOCTH MacTepCTBa, TPYAO0JII00UE;

TFOTOBHOCTh K AKTHBHOW JAEATEIBHOCTH TEXHOJOTMYECKOW W COIUAIBHOU
HaIpPaBJIEHHOCTH, CMOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJIHSITh TaKyI0 JAEATEIbHOCTD;

MHTEpEC K pa3IMuHbIM cepam mpoecCHOHaANbHOU AeATEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccu ©  peaan30BHIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMI0O M CaMOOOpa30BaHHUIO Ha
MPOTSHKEHUU BCEU JKU3HU;

7) 3K0JIOTHY€CKOT0 BOCIIUTAHUS:

AKOJIOTUYECKHU 11eJ1IeCO00pa3HOEe OTHOILIECHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CyIIeCTBOBAHMUSI;

MOBBIIICHUE YPOBHS JKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OIEHKM HX BO3MOXHBIX TIOCIEICTBUN ISt
OKPY’KaIOIIEH Cpebl;

OCO3HAHHE TJI00ANBHOIO XapakTepa JKOJIOTMYECKUX MpoOJieM M MyTed HX
pelieHus;

CIOCOOHOCTh HUCIOJB30BaTh MpPUOOpPETaeMble MNpPU HU3YYEHUH OUOJIOTHUU
3HAHUSL M YMEHUS NpU pPEHICHUU NOpoOJeM, CBSA3AHHBIX C palUOHAIbHBIM
MPUPOJIONONB30BAHNEM  (COOJIOJICHHE  MpaBWJI  TOBEJACHUS B IPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHUS B HKOCHUCTEMaxX, OXpaHy BHUJIOB,
aKocHucTeM, Orocdepsl);



AKTUBHOE HEMPUATHE JEWUCTBUM, NPUHOCAIIMX BpEld OKPYX arUIEH
MPUPOJIHON cpelie, YMEHHE MPOTHO3UPOBATh HEOJIAroNmpUSITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX TEUCTBUN U MPEOTBpAIIaTh UX;

HaJU4Yue Pa3BUTOrO SKOJOTHUECKOTO MBIIIICHUS, YIKOJIOTUYECKON KYJIbTYpHI,
OTbITa NEeSTETLHOCTH HKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHHUSI
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKEe, TOTOBHOCTU K YYAaCTHIO B MPAKTHUUECKOMN JIEATEIIbHOCTH SKOJIOTHUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 TO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOI'O HA JUAJIOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOM KYJIbTYphl Kak CpeACTBa
B3aUMOJICHCTBUS MEXK]TY JIFOAbMHU U MIO3HAHUS MUPA;

MOHMMaHHE cChnenupuKu OHOJOTHMH KaK HayKH, OCO3HaHUs €€ poJiu B
(GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOIO MBIIUICHUSI, CO3JaHUU IEJIOCTHOTO
MpEeACTaBICHUSI 00 OKpYXalollleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YEJIOBEKA U
oOllecTBa, B MO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEW U PEIICHHH MpoOsieM
COXpaHEHHUs IPUPOHOTO PABHOBECHS;

yOEeXKIEHHOCTh B 3HAYMMOCTU OWOJIOTHUU JJIsi COBPEMEHHOM ITMBUIIM3AIUHU:
oOecrieueHUs] HOBOTO YPOBHS Pa3BUTHUS MEJUIIMHBI, CO3JaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh pPecypcHble  MOpOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBa, MOUCKA MYTEeW BHIXOJAa U3 II00ATBHBIX IKOJIOTUYECKUX MPOOIEM U
oOecrieueHus:  Mepexoja K  yCTOWYMBOMY  Pa3BUTHIO,  PallMOHAIHLHOMY
WCIIOJIB30BaHUIO MPUPOJHBIX pPecypcoB M (OPMUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYy4YeHUU OUOJOTHMUECKUX 3HAHUM B IEJISIX
MOBBIIIECHUST OOLIEH KyJIbTYpbl, €CTECTBEHHO-HAayYHON T'paMOTHOCTH, Kak
COCTaBHOM 4YacTU (PYHKIIMOHAIBHOW IpaMOTHOCTH oOydaromuxcs, (popMupyemoi
IIPU U3YYEHUU OMOJIOTHH;

MMOHMMAHHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTHM UCIOJb30BaTh IOJIydaeMble 3HAHWS [JIs aHaldu3a u
OOBSCHEHUS SIBIICHUI OKPYKAIOIIEr0 MUpa U MPOUCXOSIIUX B HEM HM3MEHEHHUI,
yMeHHEe JenaTh OOOCHOBAHHBIE 3aKJIOUEHUSI HAa OCHOBE HAy4YHBIX (DAKTOB U
MMEIONINXCS JAHHBIX C 1IeJIbIO TTOJIYYEHHUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIBHO HCIOIb30BaTh OWOJOTHYECKUE 3HAHUS s
pelieHus npooyieM B peaabHbIX )KU3HEHHBIX CUTYalUX;

OCO3HAHUE IEHHOCTH HAaY4YHOU JMESITEIbHOCTH, TOTOBHOCTH OCYIIECTBISThH
MPOEKTHYIO U UCCIIEI0OBATENBCKYIO IESITEIbHOCTh HHINBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO H
caM000pa30oBaHUIO0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUN MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMble M1 (OPMUpPOBAHMS MHUPOBO33PEHHS OOYYAIOUIUXCS
MEXKIUCIUILUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAYYHbIE MOHITHUSA, OTpakarolue
LETIOCTHOCTh HAY4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJ0B IO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHUs, SABJICHUE, MPOIIECC,
CUCTE€Ma, Hay4dHbIH (pakT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUS,
UCCIeIOBaHUE,  HAOJIOJICHHEe,  W3MEpPEHHE, OKCIEPUMEHT U  JIPYTrHux),
yYHUBEpCalibHble ydeOHble JecTBUs (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIue dbopmupoBaHue G yHKIIMOHATBHOMN
IPAMOTHOCTH U  COLMAJIBHOM KOMIETEHIHH OOYy4YaroIIMXcs, CIOCOOHOCTh
oOy4arommxcs UCII0Ib30BaTh OCBOEHHBIE MEXIUCIUTUTMHAPHBIE,

MUPOBO33PEHUYECKHE 3HAHWS W  YHUBEpCAIbHbIE Yy4eOHBbIE JEUCTBHUS B
MO3HABATEIBHON U COIMATILHOMN MPAKTHKE.

MeranpenMeTHble pe3yJbTaTbl OCBOEHUSI MPOTpaMMbl CpEIHEro OOIIero
o0pa3zoBaHusl TOKHBI OTPakKaTh:

OBaanenne YHHBEpPCAJIbHBIMHA yueOHbIMH NMO3HABATEIbLHBIMHU
AEeUCTBUSAMM:

1) 6a3oBbI€e JIOrHYECKHE TEHCTBHUS:

CaMOCTOSITEIbHO  (OPMYJIHPOBATH W AKTYaJM3UPOBaTh  MpOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananu3za, cuHTE3a, CpaBHEHMUS, Ki1accupukaluu, 0000IIEHNUS), paCKPhIBATh CMBICT
OMOJIOTMYECKUX TOHSATUU (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPYTUMHU MOHSITUSIMH );

ONpEeNeNATh LeNu MAESITEIbHOCTH, 3ajJaBasi MHapameTpbl U KPUTEPUU HX
JTOCTHKEHUSI, COOTHOCUTH PE3YJIbTaThl ICSITEILHOCTH C TOCTAaBJICHHBIMU LIETSAMU;

UCIIO0Ib30BaTh OMOJIOTMYECKUE MOHITHUS JIsl OObSICHEHUS (PAKTOB U SIBJICHUU
YKUBOU IPUPOJBI;

CTPOUTHh JIOTUUECKUE paCCYXKJEHUS (MHAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUMS B PaCCMATPUBAEMbIX
ABJICHUSX, (OPMYJIUPOBATH BHIBOJIBI U 3AKIIOUCHHUS;

MPUMEHSITh CXEMHO-MO/ICIIbHbIC Cpe/AcTBa TUISt peACTaBICHUS
CYILIECTBEHHBIX CBSI3€i1 U OTHOIICHHUI B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a



TaKke  MPOTUBOPEYUH  pa3HOro  poja,  BBISBIEHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIAH PELICHHS MPOOJIEMBbl C YYETOM aHAIN3a MUMEIOIINXCS
MaTepUalibHbIX U HEMaTEPUAIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JIEATEIHLHOCTh, OLIEHUBATH COOTBETCTBUE PE3YIbTaTOB
LETISIM, OLIEHUBATh PUCKU MOCIEICTBUIN AEATEIbHOCTH;

KOOPJAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHUSAX  PEajJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS;

Pa3BUBATH KPEATUBHOE MBIILJICHUE MPU PEUICHUU KU3HEHHBIX MPOOJIEM.

2) 6a3oBbIe HCCIEA0BATEIbLCKHE NCHCTBUSA:

BJIaJICTh HABBIKAMU YYEOHO-UCCIIEI0BATENHCKOW U TPOCKTHOM JIEATEIILHOCTH,
HaBbIKAMU  pa3pelieHuss NTpoOJeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB PEIICHHUS MPAKTUYECKUX 3a7a4, TPUMEHECHUIO
Pa3IUYHBIX METOJIOB MO3HAHUS;

WCIIOJb30BaTh PpA3JIMYHbIE BUJIBI JIEATEIIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHUS, €ro HHTEpPIpeTalni, MPeoOpa3oBaHUI0 U MNPUMEHEHHUI0 B Y4EOHBIX
CUTYaIUsX, B TOM YHCJIE MPU CO31aHUU YUEOHBIX U COI[UATBHBIX MPOEKTOB;

(opMHpOBaTh HAYYHBIN THI MBILUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJaull B 0Opa3oBaTEIbHOU
NESATENIbHOCTU U KU3HEHHBIX CUTYaIUsX;

BBISBJISITh TIPUUYUHHO-CJIEJCTBEHHBIE CBSI3M W aKTyaJlIM3UpOBaTh 3ajadvy,
BBIJIBUTaTh TUINOTE3Yy €€ PpEIICHUs, HAaXOJUTh apryMEeHThI JJIsl JOKa3aTelbCTBa
CBOUX YTBEPXKJICHUH, 3a/1aBaTh IapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJTU3UPOBATH TIOJIYUYCHHBbIE B XOJE pEILICHUS 3aJaud PE3yJbTaThl,
KPUTHYECKHU OIIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYyallUsiM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYHIECTBJISITh 1I€JICHANPABICHHBIN TMOUCK IMEPEeHOCa CPEACTB U CHOCOOOB
NercTBUS B MPOGECCUOHATIBHYIO CPENY;

YMETh MEPEHOCUTHh 3HAHUS B MO3HABATEIBHYIO U MPAKTUYECKYIO 00JIacTH
KU3ZHEICSATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIJIBUTAaTh HOBBIE HJICH, MpeajiaraTb OPUTHMHAIbHBIE MOAXOAbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 33]1aUH, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IMUYHBIX UCTOUYHUKAX MHPOpMAIINU (TEKCTE Y4eOHOTO
nocoOusi, HAyYHO-TOMYJSAPHOW JHUTEparype, OHOJOTHMUECKUX CIIOBApSAX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B MHTepHETE), aHamM3UpoBaTh



MH(pOpMALINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUUECKHU OIEHUBATh
e€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(dbopMyIHpoOBaTh 3aMpPOChl U MPUMEHSTh Pa3IUYHbIE METOJIbI MPHU MOUCKE U
orbope Ouonornueckoit mHbOpMaMU, HEOOXOAUMOW ISl BBIMOJHEHUS y4eOHBIX
3a/ay;

MpuoOpeTaTh OMbBIT HCMIOIB30BaHUA HHGOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOIB30BaHUS PA3TMYHBIX
MTOUCKOBBIX CHUCTEM;

CaMOCTOSITEIbHO  BBIOUpATh  ONTHUMalbHYIO  (QOopMy  MpeACTaBICHUS
ouosiornueckoi nHPopManuu (Cxemsbl, rpauku, TUuarpaMMbl, TaOIUIbI, PUCYHKH
H Ipyroe);

UCIIOJB30BaTh HAy4yHBIM S3bIK B KadyeCTBE CpeAcTBa IMpu padore ¢
Oouosiornueckod uHMOpMaUME: TPUMEHITh XUMHUYECKHE, (QU3NUECKHEe U
MaTeMaTUYeCcKue 3HaKh U CUMBOJIBI, (hOpMyJbl, abOpeBHaTypy, HOMEHKIATYpY,
UCIOJB30BaTh W MpPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMUYECKHWE  CPEICTBA
HarJIsHOCTH;

BJIQJIETh ~ HABBIKAMU  paclo3HaBaHUA U 3allUThl  WHQOpMAaINH,
MH(pOpMaIIMOHHONW 0€30MaCHOCTH JIMYHOCTH.

OBiajeHne yHNBepCaIbHBIMIA KOMMYHUKATUBHBIMHY €I CTBUSAIMMN:

1) oOmenue:

OCYIIECTBJISITh KOMMYHHKAIIUHM BO BCeX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIU JUCKYCCHUHU IO CYIIECTBY 00CYyXIaeMoil TeMmbl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHSI OTHOCUTEIHHO BBHIMIOJIHEHUS MpeajiaracMomn
3a/1aud, YYUTHIBATh MHTEPECHI M COTIACOBAHHOCTH MO3UIIMN APYTUX YYACTHUKOB
JMajora Ui JUCKYCCHH);

pacrio3HaBaTh HeBepOajbHBIE CpelCTBAa OOIICHUS, MOHUMATh 3HAYCHHE
COIMANbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIUMKTHBIX CHUTYaIlUH,
YMETb CMSTYaTh KOH(MIUKTHI U BECTU MEPETOBOPHL;

BJIQJICTh PA3IUYHBIMHU CIIOCOOAMU OOLIEHUS W B3aUMOJICUCTBHUS, MMOHUMATD
HaMEpEeHHUs IPYTUX JIIOJEH, IPOSBIIATh YBAXKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Ppopme GopMyITUpOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOIO TOUKY 3PEHHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1€ TeJIbHOCTh:

MOHMMATh U HUCMOJb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIWBHAYaJTbHOU
PpaboOTHI TIPH PEIICHUH OUOJIOTHYECKOM MpoOeMbl, 000CHOBBIBATH HEOOXOJUMOCTh
MIPUMEHEHUS TPYIIOBBIX ()OPM B3aUMOJCHCTBUS MIPU PEIICHUHN yueOHOM 3a/1auu;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEUCTBUU C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 UjieHa KOJJICKTUBA;



MPUHUMATh [€IM COBMECTHOW  JESATEIbHOCTH, OPraHW30BBIBATH U
KOOPJAVMHUPOBATh JCUCTBUS IO €€ JOCTHXKEHHUIO: COCTABJIATH IUIAH JCHCTBUH,
pacrpenensTh poiud C Y4ETOM MHEHHUM YYaCTHUKOB, OOCYXIAaTh PE3yJIbTaThl
COBMECTHOMU paboThI;

OLICHMBATh KAauye€CTBO CBOEro0 BKJaJa M KaXKAOTO YYaCTHHKA KOMAaHIbl B
oO1IKii pe3yNbTatT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpeajaratb HOBBIE MPOEKTHI, OLEHHMBATh WAEU C TMO3UIUHA HOBU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIAITh TO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PAa3JIMYHBIX
CUTYaIUsX, TPOSIBISTH TBOPUYECTBO U BOOOpaKEHUE, OBITh HHUIIUATUBHBIM.

OBjajieHNe YHHMBEPCAJIbHBIMY PeryJATHBHBIMU 1€ HCTBUSIMHU

1) camoopranusanus:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHMS [Jis BBISBICHHUS MNpPOOJIIeM U UX
pelieHus B )KU3HEHHBIX U YY€OHBIX CUTYyaIUsIX;

BBIOMpaTh HAa OCHOBE OHMOJIOTMYECKMX 3HAHUMN 1I€JIEBbIE U CMBICIOBbBIC
YCTAaHOBKHM B CBOMX JICMCTBUSIX M MOCTYNKAaX MO OTHOLICHUIO K KUBOW IPHUPOJE,
CBOEMY 3JI0POBBIO U 3JJOPOBBIO OKPYKAOIIUX;

CaMOCTOSITEIbHO OCYIIECTBIISITh MO3HABATEIBHYIO JIESITEIbHOCTD, BBISBIISITH
npoOJieMbl, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 3a7a4l B 00pa3oBaTEIbHON
NESATENIbHOCTU U KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJILHO  COCTaBJISITh  IUIAH pPEIICHUST MpoOJeMbl € y4€TOM
HMMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEATIOUTECHHUI;

JaBaTh OLICHKY HOBBIM CUTYalHsIM;

pacuIupsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATNOYTECHUH;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (OPMUPOBAHUIO M TPOSBICHUIO IIUPOKON SPYAUIIUA B
pa3HbIX OOJACTAX 3HAHUM, IOCTOSHHO IMOBBIIIATH CBOM O0O0pa30BaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYyalMsM, BHOCUTb KOPPEKTHBBI B AEATEIBHOCTbD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJIaJICTh  HABBIKAMU  TO3HABATEIBHOM  pe(uieKCHUM  KaK  OCO3HAHUS
COBEpIIAEMBIX JCHCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX PE3YyIbTATOB U
OCHOBAHUM, MCIOJIb30BATh MPUEMBI pePIEKCUM JJIsl OLICHKU CUTyalluu, BhIOOpa
BEPHOT'0 PELICHUS;

YMETh OLICHUBATh PHUCKHM W CBOEBPEMEHHO IPHUHUMATH PEUICHUS IO HX
CHIDKECHUIO;



MIPUHUMATh MOTUBBI M aPryMEHTHl APYTUX MpPU aHaIu3€ pPe3yJbTaTOB
NEATENbHOCTH;

3) npuHsiTHe cedst M IPYrux:

MPUHUMATH Ce0sl, MOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI M apPryMEHTBl APYTUX MpPU aHaIU3€ pPE3YyJbTaTOB
NEATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIUOKHU;

pPa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIIMH APYTOro YeI0OBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTrHbie pe3ynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT cnienuduyeckue s yueOHoro npeamera «buonorus»
Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUN MO OCBOEHUIO, UHTEPIPETAIUU U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JEATEILHOCTH MO MOJIYyYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWI B PA3JUYHBIX YYEOHBIX CUTYyallUSX, a TaKKe B pealbHBIX
KU3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C Ouojorueil. B mporpamme mnpeamerHbie
pe3yAbTaThl MPEACTaBIEHBI MO roJaM 00yUYeHHUS.

[IpeameTHble pe3ynbTaThl OCBOeHUs yueOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOMKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIU OMOJOTHH B CUCTEME HAYYHOTO
3HaHUSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTUHBI MUpPAa U HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWONOTUM, (DYHKIMOHATHLHOU
IPaMOTHOCTH YE€JIOBEKa JJIsl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE pPacCKpbIBaTh COJEpKaHUE OMOJIOTUYECKHX TEPMUHOB U TOHSTHUM:
KW3Hb, KIJIETKA, OpPraHu3M, MeTabomm3M (OOMEH BEIIECTB W IIpeBpalllcHUE
SHEPIuM), TOMEOCTa3 (CaMOpEryJisius), YPOBHEBAs OPraHU3alMsl KUBBIX CHCTEM,
CaMOBOCIIPOU3BeAcHUE (PENPOAYKIIHS ), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JlaraTb OWMOJOTHYECKHE TEeOopuu (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, IEHTpajdbHas JOTMa MOJEKYJIsipHON Ouonorun), 3akoHsl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 neHTpax MHOrooOpasus u
MPOUCXOXKIEHUS KyJIbTypHBIX pacTeHuit H. . BaBunoBa), onpeaensiTh rpaHUllbl
WX MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHHUE BIAJETh METOJaMU HAy4YHOT'O MO3HAHUS B OMOJIOTHU: HAOIOACHUE U
OMHUCAHUE KUBBIX CHCTEM, IMPOIIECCOB U SIBIICHHUM, OpraHu3anus ¥ MNpPOBEICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABW)KCHHE  THUIIOTE3bl,  BbIABJICHUE
3aBUCUMOCTH MEXIYy HCCIEIyEMbIMU BEJIMYMHAMHU, OOBSICHEHUE TMOTYyUYECHHBIX



PEe3yAbTATOB, UCIOIL30BAaHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JienaTh BBIBOJBI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIJICNATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIIECTB M IpPEBpallEeHUs] YHEPTUM B KIETKE, (POTOCHUHTE3a,
IUTACTUYECKOI0 W 3HEPreTHYecKoro oOMEHa, XEeMOCHHTE3a, MMTO3a, Meio3a,
OIUIOJIOTBOPEHUS, PAa3MHOXKEHUS, WHIMBHUAYAJbHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE TPUMEHSTH MOJIYYECHHbIC 3HAHUS 11 OOBACHEHUSI OMOJOTHUYECKUX
MPOIIECCOB M SIBIICHUM, JJISi MPUHSATUS MPAKTUYECKUX PEHICHUN B MOBCEIHEBHOU
KU3HU C LEIbl0 oOecriedeHHusl O€30MaCHOCTU CBOEro 3J0POBbS U 3JI0POBbS
OKPY’KAIOIIUX JI0JIeH, COOII0IEHUSI HOPM TPAMOTHOI'O TIOBEJICHUS B OKPY>KaroIIei
MPUPOJHON cpele, MOHUMAaHWE HEOOXOAMMOCTH HCIOJIB30BAHUSL JOCTHKEHUN
COBpPEMEHHOMU ouosoruu U OMOTEeXHOJNOTUM ISt palMoOHaIBLHOTO
MIPUPOJIONIOIB30BAHUS;

YyMEHHE pellaTh OJJIEMEHTApHbIE TEHETUYEeCKHEe 3ajlauyd Ha MOHO- U
JUTHOPUIHOE CKpEIlIMBaHUE, CIEIJIEHHOE HacleJOBaHUE, COCTaBIISITh CXEMBbI
MOHOTHOPUTHOTO CKpELIMBAHUS JId MpeACKa3aHus HACJIEAOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOIHATh Ja0OpaTOpHbIE U MpaKTHYeCKHUe padoThl, COOII0AATH
npaBuiia Mpu padboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

YyMEHHUE KPUTHYECKH OIIEHMBATh M HHTEPIPETUPOBATH HUHPOPMAIIUIO
OMOJIOTMYECKOTO  COJIEpKaHMsI, BKJIIOYAIOUIYI0 TICEBJOHAYYHBIE 3HAHUS U3
Pa3IUYHBIX UCTOUYHHUKOB (CpeACTBa MacCOBOM MH(OpMaINK, HAYYHO-TIOMYJISIPHbIC
MaTepualnbl), 3THUYECKHUE AaCMIEKThl COBPEMEHHBIX HCCIEIOBAaHUM B OHOJIOTHUH,
MeJIUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO03/]aBaTh COOCTBEHHBIC TMHUCbMEHHBIE M YCTHBIE COOOIIEHHUS,
00o6m1ast Ouonornyeckyro UHGOPMAIUIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCII0Ib30BaTh NOHSATUNUHBIN anmapaT OUMOJIOTHUH.

[IpeameTHble pe3ynbTaThl OCBOeHUs yueOHOro mpeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTb 3HAHUN O MECTE U POJU OMOJOTHH B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HAayK, B (POPMHUpPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTUHBI MUPAa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWONOTUM, (DYHKIMOHATHLHOU
IPaMOTHOCTH Y€JIOBEKa JJIs PEIlICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBaTh COJEpKaHUE OMOJIOTUYECKUX TEPMUHOB U TOHSTHUM:
BU/JI, TOMYJISLUSL, TEHOPOH, IBOIIOLHNS, ABMKYIINE CUIBI ((HDaKTOpPHI) IBOJIOIUH,
MPUCIIOCOOJICHHOCTh OPTraHU3MOB, BUJ000pa30BaHUE, IKOJOTMYECKHE (DAKTOPHI,



ADKOCHUCTEMA, NPOJYIEHTb, KOHCYMEHTBI, PEAYLEHTbl, LENH MNUTaHUsi,
AKOJIOTHYECKas MupamMuia, OuoreoeHos, onocdepa;

YMEHUE U3JIaratb OHWOJIOTUYECKHE Teopuu (IBONIONMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKash TEOpUsl HBOJIOLMM), 3aKOHBl W 3aKOHOMEPHOCTHU
(3apoabimieBoro cxoactsa K. M. bapa, depenoBanus TJIaBHBIX HalpaBiICHUN U
nyteit sBomoruu A. H. CesepuioBa, yuenust o ouochepe B. W. Bepnaackoro),
OMPENENATh TPAHULIBI UX TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

yMEHHUE BIaJIeTh METOJaMU HAy4YHOTO MO3HAHUS B OMOJIOTHU: HAOIIOACHUE U
OMHUCAHUE KUBBIX CHCTEM, IMPOIIECCOB U SIBIICHHM, OpraHu3anus U MNpOBEICHUE
OMOJIOTMYECKOTO  HAKCHEPUMEHTA,  BBIABWKCHHE  THUIIOTE3bl,  BbIABJICHUE
3aBUCUMOCTH MEXIYy HCCIEIyEMbIMU BEJIMYMHAMU, OOBSICHEHUE TMOIYyUYEHHBIX
PEe3yAbTATOB, UCIOJIH30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JienaTh BEIBOBI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIE NPU3HAKU CTPOCHUS OUOIOTUYECKUX
OOBEKTOB: BHUJIOB, TNOMYJAIUN, MOPOAYUEHTOB, KOHCYMEHTOB, PEIYIIEHTOB,
OMOTeOIEHO30B M JKOCUCTEM, OCOOEHHOCTHM TMPOIIECCOB: HACIEICTBEHHOMN
M3MEHUYMBOCTH, €CTECTBEHHOrO OTOOpa, BHUA000pa30BaHUSA, MPUCTIOCOOIECHHOCTH
OpraHW3MOB, JEUCTBUS HKOJOTMUECKUX (AKTOPOB HA OPraHU3MBI, IEepeHoca
BEIIECTB M TMOTOKAa HHEPTHMM B JKOCHUCTEMAaX, AHTPOIOTCHHBIX H3MEHEHUN B
AKOCHCTEMAaX CBOEUW MECTHOCTH, KPYTrOBOPOTa BEIIECTB M OHUOT€OXUMHYECKHUX
LMKJIOB B Onocdepe;

YMEHUE TPUMEHSTH IMOJIYYEHHbIC 3HAHUS N1 OOBACHEHUS OMOJOTHMUECKUX
MPOLECCOB U SIBJICHUU, JJISl MPUHATUS MPAKTUYECKUX PEUICHUH B MOBCEIHEBHOU
KU3HU C 1EeIbl0 obOecrieueHus: Oe30MacHOCTH CBOErO 3/I0POBbS U 370POBbBS
OKPY’KAIOIIUX JIOJIeH, COOI0ICHUSI HOPM TPAMOTHOI'O TIOBEJICHUS B OKPY>KaroIIeit
MPUPOJIHON cpele, MOHUMAaHWE HEOOXOAMMOCTH HCIOJIB30BAHUS JOCTHXKEHUN
COBPEMEHHOM OMOJIOTUU ISl PAIIMOHAIBHOTO MPUPOJIONIOIH30BAHUS;

YMEHHUE peliaTh 3JIeMEHTapHble OMOJIOTHYECKUE 3aJ]aud, COCTABISTH CXEMBI
MepeHOCca BEIECTB U PHEPTUU B SKOCUCTEMAaX (LIeTH MTUTAHUs ),

YMEHHUE BBINONHATh Ja0OpaTOpHbIE U MpaKTUYeCKHUe padoThl, COOII0AATH
npaBuiia Mpu padboTe ¢ yueOHbIM U 1a00PaTOPHBIM 000PYI0BAHHUEM;

YMEHUE KPUTHYECKHM OIIEHMBATh M HHTEPIPETUPOBATH HUHPOPMAIIUIO
OMOJIOTMYECKOTO  COJCpKaHMsI, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS U3
Pa3IUYHBIX UCTOUYHHUKOB (CpeACTBAa MacCOBOM MH(OpMalNK, HAyYHO-TIOMYJISIPHbIC
MaTepuaiabl),  pacCMaTpWBaTh  TJIOOAJNBbHBIE  DKOJIOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHUE CO03[]aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOICHHUS,
0000111251 GMOTOTUYECKYI0 MHMDOPMAIIUIO M3 HECKOIbKHUX HMCTOYHHUKOB, TPAMOTHO
UCIIO0Ib30BaTh MOHATUUHBIN anmapaT OMOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ie/ioB U TeM (uudposbie)
Ne i/ Kontpouabnbie | IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Bbu6nuoreka [JOK
! brosoris kak Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
) K 1 bubmoreka [JOK
MBBIC CHCTEMBI I HX OPramusatist https://m.edsoo.ru/7f41c292
3 X . — 3 1 bubmoreka [JOK
MMHMYECKHI COCTaB U CTPOCHUE KIIETKU hitps-//m. edsoo.ru/7f41¢292
Bu6nuoreka [JOK
4 IRH3HEASTEILHOCTE KIETKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zMHoOkeHne U HHANBUAYATbHOE PAa3BUTHE 5 1 bubmmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTh M1 N3BMEHYUBOCTH g 15 bubmoreka [IOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuust opranu3mMoB. OCHOBBI 3 bubmmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
2 p 1 bubmoreka [JOK
C3CPBHOC BpeMit https://m.edsoo.ru/7f41c292
OBULIEE KOJIMYECTBO YACOB 110 [TIPO'PAMME 34 0 4
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11 KVIACC

KoanuecTBo yacos JIEKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/ KonTtpoubnbie | IlpakTnueckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Bbu6nunoreka [JOK
1
! IBOTIOLHOKHAs OHONOTHS ? https://m.edsoo.ru/7f41cc74
) BO3HUKHOBEHME U Pa3BUTHE KU3HU Ha 9 0.5 bu6mmoreka LIOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 OprasusMEl B OKpYKaroIas cpeaa 5 1 bubmorera TIOK
p pyRatom pea https://m.edsoo.ru/7f41cc74
Bbu6nunoreka [JOK
4 Coo011ecTBa U SKOJOTHUYECKHUE CHCTEMBI 9 https://m.edsoo.ru/7f4 1 cc74
Bbu6nunoreka [JOK
> Peseproe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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