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IOSICHUTEJIBHAS 3AIIACKA

Ilpu paspaboTke IporpaMMsl IO OGHOJOTUM TEOPETUYECKYIO OCHOBY JUIS
ONpeNeNeHNs] MOAXONO0B K (DOPMHUPOBAHHIO COINEPXaHWs y4eOHOro HpeaMeTa
«buonorus» cocTaBWNIM: KOHIENTyalbHBle moioxenus OIOC COO o
B3aUMOOOYCIIOBIIEHHOCTH ~ IeJiell, COAEp)KaHus, pe3yjibTaToB OOYYEHHS U
Tpe6oBaHM# K yPOBHIO IIOATOTOBKY BBIYCKHUKOB, OJIOXKEHHS 06 OOLIMX LENsiX U
NPUHOKIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHErO
obmiero obpasoBaHust B Poccuiickod ®enmepanyy, a TaKke IONOXEHHUS O
crenuduke 6HOIOTHH, €8 3HAaUCHNUN B II03HAHUM JKUBOM IPUPOIBI B 00eCIeYeHHH
CYIIECTBOBaHHUs YeaoBedecKkoro obmectBa. COrlaCHO Ha3BAHHLIM IIOJO0XKEHHUSM,
OIpe/ie/IeHbl OCHOBHBIE (QYHKIMHU IPOTrPaMMBI 110 GHOJIOTUY 1 €& CTPYKTYpa.

[lporpamMma mo Ouomoruu nmaéT INpeACTaBIEHHE O IensX, o0 obmei
crparerud OOy4YeHMs, BOCIHUTAHUS M pas3BUTHs OOYYAIOLIMXCS CPEeACTBAMHU
yueOHoro mpeamera «buonorusy», ompenenser o6s3aTenbHOE INPEIMETHOE
COIEpXKaHUE, €ro CTPYKTypy, pacIpelelieHHe [0 pasgeliaM M TeMaM,
PEKOMEHyeMyIO MOCIEN0BATEIbHOCTh U3y4YeHHs y4eOHOro MaTepuaia ¢ yu4&ToM
MEXIPEIMETHBIX W BHYTPUIIPDEAMETHBIX CBs3ed, JIOTMKH 00Opa30BaTEILHOIO
IpoIIecCca, BO3PACTHBIX OCOOCHHOCTEN 00yYaromxCs.

B nporpamme 1o OHONOTHH TaKKe YYHTBIBAIOTCS TpeOOBaHHS K
IUIAHUPYEMBIM JIAYHOCTHBIM, METalpPEAMETHBIM M IIPEIMETHBIM pE3yJIbTaTaM
o0yyeHuss B (OPMUPOBAHMH OCHOBHBIX BHIOB Yy4eOHO-IIO3HABATEIbHON
AeSITeNbHOCTH/Y4eOHbIX JEHCTBUN O0OY4YarolMXCs 110 OCBOEHHIO CONEpIKAHUS
OHOJIOrUYeCKOro 00pa3oBaHusI.

B nporpamme no 6uonoruu (10-11 kmaccesl, 6a30BbIi ypoBEHb) peaan30BaH
NPUHIHUI TIPEEMCTBEHHOCTH B M3yYeHMH OHOJIOrHMHU, Onaromaps uemy B Hel
IIPOCMAaTPUBAETCS HANpaBIEHHOCTb Ha pa3BUTHE 3HAHUM, CBSI3aHHBIX C
(OpMHpOBaHHMEM  €CTECTBEHHO-HAy4YHOTO  MUPOBO33PEHHS,  LEHHOCTHBIX
OPHEHTALM# JIMIHOCTH, SKONIOTHYECKOr0 MBIIUICHHS, IPEICTABIEHUN O 300POBOM
obpase Xu3HM ¥ OEpeXHBIM OTHOLICHHEM K OKpYXarolledl MpUpPOIHON cpere.
[TosToMy Hapsmy ¢ M3ydeHHeM OOLIEOHOIOrHIECKUX TEOpU, a TakKe 3HAHUH O
CTPOCHMH XXHBBIX CHCTEM PAa3HOIO PaHra U CYLIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B
HHUX MPOIECCOB B IPOrpaMMe IO OMOJIOTHH YIeJIeHO BHUMAHHME HCIIOJIE30BaHHIO
TIOJTYYCHHBIX 3HAHWMH B IIOBCEIHEBHOM XU3HU IS PELIEHUS IPUKIIAIHBIX 334, B
TOM YHUCIIe: MPOQHUIAKTUKH HACIIEICTBEHHBIX 3a00JIeBaHUi YeloBeKa, MEIUKO-
TeHETUYECKOro KOHCYJIbTUPOBAHUSI, obocHOBaHUs 9KOJIOTHYECKU
11eJIeCO00pa3sHOr0 IMOBEACHHUS B OKPYXKAIOIeW MNPUPOIHOW Cpele, aHalu3a
BIIMSIHUSL XO3SMCTBEHHOH NEATENbHOCTH 4YelloBeKa Ha COCTOSHHE MPUPOIHBIX U
VICKYCCTBEHHBIX 5KOCUCTEM. Y CUJIEHNE BHUMAHUS K MPUKJIAIHON HApaBIeHHOCTH
yuebHoro mpeamera «BHONOTHS MPOAMKTOBAHO HEOOXOMMMOCTBIO 0OECIeYeHHUs



YCIIOBU#M JIJisl pELIEHNs ONHOM U3 aKTyaNbHBIX 3a/1a4 IKOJLHOIO0 OHOJIOTHUECKOrO
obpasoBaHus, KOTOpas IpeimoiaraeT (OPMUPOBAHHE Yy  OOYYAIOLIMXCS
CIIOCOOHOCTH a[alTHPOBAThCS K H3MEHEHHSM [WHAMHYHO DPa3BHUBAIOLIETOCs
COBPEMEHHOT'0 MHpa.

buosnorus Ha ypoBHe cpenHero o6mero o6pa3oBaHHUS 3aHMMAET BaXKHOE
mecto. Ona obecnednBaeT (GopMUpOBaHHE y 0Oy4arOIIMXCs IPENCTABIECHUH O
Hay4HO! KapTHHE MMpa, paclIUpseT U 0000IaeT 3HAHWs O KMBOM NpUpoe, ed
OTIMYUTETbHBIX INPU3HAKaX — YPOBHEBOW OpraHU3alli¥ MW 3BOJIOLMHU, CO34aET
YCIOBHUSL  JJisl: [O3HAaHWS  3aKOHOB  JKMBOM  INPUPOMABI,  (HOPMHpPOBAHYUS
(QYHKUMOHANBHON TI'PaMOTHOCTH, HABBIKOB 3I0POBOTO M 6€30macHOro obpasa
)KU3HH, 3KOJIOTHYECKOTO MBILIIEHHUS, IEHHOCTHOTO OTHOLIEHHUS K )KUBOU MPUPOJIE
1 YEIIOBEKY.

Bonbuioe 3HaueHre OUONOrUs UMeeT TakXKe ISl PEIIEHUs] BOCIUTATENbHBIX U
pPasBHUBAOINKX  3aJady CpeJHEro  obmero o0pa3oBaHWs, COLMATH3AIMN
oOydJaromuxcs. V3yueHue Guooruu obecrneurBaeT yciaoBus s GOPMUPOBAHUS
UHTEJUIEKTYalbHbIX, KOMMYHHMKAllMOHHBIX M HWH(POPMALMOHHBIX HAaBBIKOB,
3CTETUYECKOM KYNbTYpPhl, CIIOCOOCTBYET HMHTErpaldd OWOJIOTMYECKUX 3HAHWU C
IPENCTaBICHUSAMH U3 IPYyTUX y4eOHBIX IPEIMETOB, B YaCTHOCTH, (DU3UKH, XUMHUU
u reorpadun. Ha3BaHHBIE NOJOXEHUS O NpeNHA3HAYEHHH yd4eOHOro IpeaMeTa
«buonorus» cocTaBUNIM OCHOBY Ui ONpEAENeHHs IOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHIO €r0 COIEp)KaHMs, IPEACTaBIEHHOrO0 B MpOorpaMMme 0
Ouonoruu.

Ot6op conepxxanusi ydeGHoOro mpeamerta «buonorus» Ha 6a30BOM YpOBHE
OCYIIECTBIEH C MO3UIUH KyIbTypOCOOOpPa3HOro MOAXOAa, B COOTBETCTBHH C
KOTOpBIM OOydaroIyecss NOJDKHBI OCBOUTH 3HAHWS W YMEHHS, 3HAYMMBbIE s
GopmupoBaHus 00LIed KyJIbTYphbl, OIpENeNSIOIIHe aNeKBATHOE ITOBEAEHUE
YejoBeKa B OKpYy’Kalollled NpUpPOIHOU cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
XKU3HU U NpaKkTUdecKod nestenbHocTd. Ocoboe MEeCTo B 3TOM CHCTeMe 3HaHWi
3aHUMAIOT 3JIEMEHTBI COJEPKaHUs, KOTOPhIE CIIy>KaT OCHOBOU sl pOPMUPOBAHUS
NpPEACTaBIEHUH O COBPEMEHHOM €CTeCTBEHHO-HAyYyHOW KapTHHE MHpa U
IICHHOCTHBIX  OpUEHTAIlMsIX  JINYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3AIUH
OuosIOruuecKoro oo6pa3oBaHusl.

CTpyKTypHpOBaHHE COIEpXKaHUS y4eOHOro MaTepuaia B IporpaMMe II0
OMOJIOTHH OCYIIECTBIEHO C Y4Y&TOM IPUOPUTETHOrO 3HAYEHUs 3HaHUH 00
OTJINYUTETBHBIX OCOOCHHOCTSIX )KUBOU NPHUPOMBL, O €€ YPOBHEBOM OpraHU3allud U
9BOJIFOLIUH. B COOTBETCTBUH C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIZIEJICHBI CIIEIYIOIIUe ColepKaTebHble TUHUM: «brosorus xak Hayka. MeTosl
Hay4YHOro mo3HaHus», «KieTka kak Omonorumyeckas cucrema», «OpraHusM Kak



bronornyeckas cucrema», «CHCTeMa M MHOroO6pasde OPraHWYECKOro MHpay,
«OBOIIOLVS JKUBOH TIPUPOMBD», « IKOCHCTEMBI U IIPUCYIIHE UM 3aKOHOMEPHOCTI.

Lenb wusyvenns yuebHoro mpemmera «buonorus» Ha 6a30BOM ypOBHe —
OBJIaJeHHe  OOyYarOIMMHUCS  3HAHUIMH O  CTPYKTypHO-(YHKIIMOHATIBHOM
OpraHM3alli{ O KUBBIX CHCTEM pa3sHOIO paHra U INPHOOpETEeHWe YMEHMI
HCIIONIb30BaTh OTM 3HaHWs Uil I'PaMOTHBIX HEWUCTBHM B OTHOLIEHHHM OOBEKTOB
)KUBOH MPUPOJIBI U PEIIEHUS PA3IMYHBIX KUZHEHHBIX TPOGIIEM.

HocTuxenne nenu usydeHus ydeOHoro mpeamera «Buosorus» Ha 6a30BoM
YPOBHE 00€CIIeunBaETCS peLIEHUEM CIIENYIOIKMX 3a0a9:

OCBOEHME OOYYaIOIIMMUCS CHCTEMBl 3HAHWH O OHONOIUYECKHX TEOPHSX,
YUYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, I'MIIOTe3ax, MpaBUiIax, CIOyKalluX OCHOBOMI
I pOpMHUPOBaHMS IPEICTABICHUM O €CTECTBEHHO-HAYyYHOU KapTHHE MHpa, O
METOJaX Hay4yHOro MMO3HAHMs, CTPOEHUH, MHOT0OOpa3suu U OCOOEHHOCTSIX YKUBBIX
CHCTEM Pa3HOI'0 YPOBHs OpraHW3allWi, BBIAAIOLUIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCIIeIOBaHUSX B 6uosoruy;

GopmupoBaHre y 00ydYarOIUXCs I[O3HABATENBHBIX, WHTEJJIEKTYAIbHBIX H
TBOPYECKHMX CIOCOOHOCTEH B IIpOLleCCEe aHANM3a NAHHBIX O MyTAX Pa3sBUTHS B
OMoJIor¥M Hay4HBIX B3IVIOB, UJAEH M IOAXOJOB K M3YUEHUIO XKMBBIX CHCTEM
Pa3sHOI0 YpOBHS OpraHU3AINH;

CTaHOBJIEHHE Yy oOydaromuxcss oOImel KynbTypbl, (QYHKIHOHAILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHHH OOBSCHSATh U OLIEHUBATH SBJIEHHS OKPYIKAIOIIETO
MHpa JKMBOM INPUPOABI Ha OCHOBaHMM 3HAaHUN M OMNBITA, IOJNyYEHHBIX IIPU
W3y4eHUU OMOJIOTHH;

GopmupoBaHue y 0Oy4arOIMXCsS YMEHWH WIUIFOCTPUPOBATh 3HAYEHUE
OMONOTHYECKUX 3HAHUHM B MPAKTUYECKOM MAEATENBHOCTH YENOBEKA, Pa3sBUTHU
COBPEMEHHBIX MENUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTHH;

BOCIHTaHHE yOXKIEHHOCTH B BO3MOXKHOCTH IIO3HAHWS YEJIOBEKOM >KHMBOM
IPUPOJBI, HEOOXOOUMOCTH OEPEIHOTO OTHOIIECHUS K Hell, COOIOIEHUST STUIECKUX
HOPM IIpY IPOBENECHUN OUOIOIMYECKUX HCCIeIOBaHuU;

OCO3HAHUE LEHHOCTH OWOIIOTMUECKUX 3HAHWW MJIS TOBBILIEHUS YPOBHS
9KOJIOTHYECKON KyIbTYPHI, AN GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

IpUMEHEHNEe IPUOOPETEHHBIX 3HAHUN U YMEHHH B MOBCEIHEBHON KU3HU IS
OLIEHKH IOCIIENCTBUM CBOEH NeSTENbHOCTH 10 OTHOIIEHHIO K OKpY>KalolIel cpene,
COOCTBEHHOMY 3[I0POBBIO, OOOCHOBaHHE U COOJIOZEeHHE Mep NpPO(UIAKTUKH
3a00JIeBaHui.

B cucreme cpennero obmero obpasoBanus «buomnorusi», usydaemas Ha
06a30BOM YpOBHE, SIBIsSE€TCS 00OsI3aTeNbHBIM y4eOHBIM NPEIMETOM, BXOISIIUM B
COCTaB IIpeaMeTHOM obnacTu «EcTecTBeHHO-HAayYHbIE IPEAMETED).



Jis u3ydenus 61ooruu Ha 6a30BOM YpOBHE CpeIHEro 00MIero 06pa3oBanus
otBoauTCs 68 yacoB: B 10 xnacce — 34 vaca (1 yac B Hememo), B 11 kimacce — 34
qaca (1 yac B Hezmemo).



COJAEPXAHUE OBYUYEHUSA

10 KJIACC

Tema 1. buosorusi kak Hayka.

bronorus xak Hayka. CBsi3b GHOJIOTHH C OOIIECTBEHHBIMH, TEXHHUECKIMH U
APYTMMHU €CTECTBEHHBIMU HayKaMH, Quiocoduel, STUKOM, ICTETHKON U MPaBOM.
Ponp Guonorur B (QOPMHUPOBaHHH COBPEMEHHOW HAYYHOW KApPTHHBEI MHpA.
Cucrema GHOJIOTHYECKHX HAYK.

Mertozbl mO3HaHUS XKUBOU NPUPOALI (HAOIIONEHNE, SKCIIEPUMEHT, OIUCAHKE,
M3MepeHne, KiacCuHUKalys, MOAEIUPOBaHMWE, CTAaTUCTHYECKas o06paboTka
JIaHHBIX ).

JdeMoHcTpanum:

IMoprpeter: Y. lapsun, I'. Menzens, H. K. Konbios, k. Yorcon u ®@. Kpuk.

Tabnuie! u cxeMsl: «MeToIbI TO3HAHUS KUBOM IPUPOIBI».

JlaGopaTopHble U NpaKTHYeCKHe PaboThI:

ITpaxTuyeckas pabora Ne 1. «lcmonp3oBaHWe pa3iUYHBIX METONOB IPU
U3y4eHUU OUOIOTHYECKIX 0OBEKTOBY.

Tema 2. ZKuBble cHCTEMBI U HX OpraHu3aNHs.

JXuBble cucTeMsl (OHOCUCTEMBI) Kak MpeAMET u3ydeHus ouonoruu. OTauune
JKMBBIX CCTEM OT HEOPTaHMYECKOU IPUPOIBI.

CaolicTBa 6rocucTeM u UX pazHoobpasue. YpOBHH OpraHu3aluy GMOCHCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OpraHU3MEHHBIH, ITOMYJISIIHOHHO-
BHUJIOBOM, 3KOCHCTEMHBIH (OMOreoleHOTHYECKHI ), GUOCHEPHBIIA.

JeMoHcTpanuu:

Tabnuuer 1 cxemsl: « OCHOBHBIE NPU3HAKHA JKU3HWY, « Y POBHU OpraHU3aLUK
JKUBOW NIPUPOIBD.

Ob6opynoBanue: moaenb Monekyisl JTHK.

Tema 3. XumMHuecKHii cOCTaB H CTPOEHHE KJIETKH.

XUMHUYECKUH COCTaB KJIETKH. XHMHYECKHE SJIEMEHTBHI: MaKpO3JEMEHTEI,
MHUKpPO3JIEMEHThl. Boma u MuHepasbHbIe BEeLeCTBa.

@QyHKIME BOABl ¥ MUHEpANbHBIX BEIIECTB B KieTke. Ilommepxkanue
OCMOTHYECKOTr0 OalaHca.

benku. CoctaB u cTpoeHue OGeIKOB. AMHHOKHCIOTBI — MOHOMEPBI OEIIKOB.
HezameHuMble U 3aMeHUMbIe aMUHOKHUCIIOTEI. AMUHOKUCIIOTHEIM COCTaB. Y POBHU
CTPYKTYyphl O€nKOBOM MOJeKynbl (TmepBUYHAs, BTOpPUYHAs, TPETHYHAs WU
4YeTBEpTUYHAs CTPYKTypa). XUMHUYeckHe cBoiicTBa OenkoB. buomorumueckue
GyHKIUY GENKOB.



@epMenTel — Ouonoruyeckue Karammzatopbl. CrTpoenue depmenTa:
aKTMBHBIM LEHTp, cyOcTparHas crneruduusHocts. KobepmenTsl. BuTamuHBL
Ornnyus GepMEHTOB OT HEOPTaHUUECKHUX KATAIH3aTOPOB.

VrneBompl: MoOHOcaxapuzbl (TJIIOKO3a, pubo3a u  Je30KCHpub03a),
Ioucaxapuzbl (caxaposa, JIaKTO3a) M IOJIMCaXapuibl (KpaxMmal, TIJHMKOIeH,
LeJTI0NI03a). brosornyeckue GpyHKIMK yrieBoOgOB.

Jvnumer:  TpuraMuepuns, ¢ochomunuasl, crepounsl. [ uapoduisHO-
runpodobHble cBoiicTBa. buonoruveckwe ¢yukuwu ununoB. CpaBHeHHE
yIJIEBOJOB, OEJIKOB U IUIUAOB KaK UCTOYHHUKOB SHEPTHUH.

Hyxneunoseie xucnotsl: JHK u PHK. Hykneotunsr — MoHOMeEpSI
Hykj1euHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JHK. Crpoenne u ¢pynkiuun PHK.
Bunst PHK. AT®: ctpoenue u GyHKIUY.

uronorus — Hayka o kietke. KietouHnas Teopust — mpuMep B3aUMOJEHCTBUS
uneit u GaKToB B HAYYHOM NO3HAHUH. MeTObl H3yUeHUSs KIETKH.

Knerka xak memoctHas »>xuBas cuctemMa. OOmue Npu3HAKH KIETOK:
3aMKHyTasi HapyxxHas MeMOpana, Moiyekynbl JIHK kak reneruyeckuit ammapar,
cucTeMa CHHTe3a Oelka.

Tumsl KJIETOK: SyKapuoTHYecKas U mpokapuoTuueckas. (OcobeHHOCTH
CTpOEHHMs IIpoKapuoTudeckoi kietku. Knerounas crenka Oaxrepuit. CtpoeHue
9yKapuoTU4YecKod KieTKd. OCHOBHBIE OTIMYUS PACTUTEIbHOW, XXUBOTHOH U
I'pUOHON KIIETKH.

IToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsi CTeHKA, TITIUKOKAIMKC, UX
bynkuuu. [Tnazmatuyeckas memOpana, e€ cBoiictBa U GyHkuuu. [{uTomnnazma u e€
opranouzasl. OgHoMemOpaHnHble opraHouas! kietku: JIIC, ammapar I'ompmxu,
nu30coMbl. IloyaBTOHOMHBIE OpPraHOMIBI KJIETKHA: MHUTOXOHIPHH, IIACTUMIBI.
IIpoucxoxneHne MUTOXOHIpWM ¥ TIacTun. Bumer muractun. HememOpanHbIe
OpPraHOMJbl KJIETKA: pPHOOCOMBI, KJIETOYHBIH LEHTP, LEHTPUONIM, PECHUYKH,
KryTuku. OyHKIMY OpPraHOUI0B KIETKU. BriroueHusl.

Anpo — perynsaTtopHblil neHTp kieTku. CTpoeHue sipa: suepHas o0oyiouka,
KapHoIlia3Ma, XpOMaTHH, SAPBILIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIIETKE.

JdemoHcTpanun:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBanx, M. lllnelinen, P. Bupxos, JDx.
YotcoH, ©. Kpuk, M. Yunkunc, P. ®pankinus, K. M. bap.

Huarpammel: «PacmpeneneHue XUMHUECKHX JJIEMEHTOB B  HEXMBOH
npupome», «PacnpeneneHrue XUMHYECKIX 3JIEMEHTOB B )KUBOM IPUPOJIEY.

Tabmurel 1 cxeMbl: «[lepuomuueckas TabiuIla XUMUYECKHX DJIEMEHTOBY,
«CTpoeHre MOJIEKYIIBI BOIbI», «BrocuHTe3 Genkay, «CTpoeHne MONEKYIIbl Oenkay,
«Crpoenne depmenta», «Hykneunossle kucnotsl. JJHK», «CtpoeHue MOJEKyIbI



ATO», «CtpoeHue 3ykapuoTU4ecKod KieTkm», «CTpoeHHe JKUBOTHOM KIIETKM,
«CTtpoeHue pacTUTENbHON KIeTKH», «CTpOoeHHEe MPOKAPHOTUUECKON KIETKUY,
«CtpoeHue sinpa KIeTKH», « Y TIIeBOAbD», «JIMIUIBD).

OGopynoBaHue: CBETOBOM MHKPOCKOI, OOGOpYHOBaHWE Ui MPOBEIEHHUS
HaOMIONEeHNUH, H3MepeHui, SKCIIEPHMEHTOB, MHKpOIpPENapaTsl pPacTUTENbHBIX,
JKMBOTHBIX ¥ OaKTepHaIbHBIX KIIETOK.

JlaGopaTopHble H NpaKTHYeCKHE PaboThI:

JlabopatopHas pabora Ne 1. «/3ydeHuWe KaTalUTUYECKOW AKTUBHOCTH
(GepMeHTOB (Ha IpUMepe aMUIIa3bl UK KaTaassl)».

JlaboparopHast pabora No 2. «M3ydeHuwe CTpOeHHS KIETOK paCTEHUM,
)KMBOTHBIX M OakTepuil IOJ MUKPOCKOIIOM Ha TFOTOBBIX MHKpOIpenaparax ¥ HUxX
OITCaHUE).

Tema 4. ’KKusHeaessTeIbHOCTH KIETKH.

OOMeH BelecTB, WM MeTabOIU3M. ACCUMHIAIMS (IIACTHUYECKUNA 0OMEH) U
OUCCUMMIISALMS (SHEepreTuueckuii obMeH) — JABe CTOpPOHBI €JUHOrO Ipolecca
MmeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BELIECTB M SHEPIUU B IOHUMaHHUU
MeTabosu3ma.

Tunbl 0OMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHbil. Ponb GepmenTOB
B OOMEHe BEIleCTB U NPEBPAIleHNH SHEPTUHU B KIIETKE.

®otocunte3. CmeroBas u TemHOBas (a3l QorocuHTe3a. Peaxuuu
doTocunTe3a. IPHEeKTUBHOCTD HOTOCHHTE3a. 3HAaUeHHE (POTOCHHTE3a AJI XKU3HU
Ha 3emie. BiusHue ycnoBuit cpensl Ha GOTOCHHTE3 U CIIOCOOB! IOBBILIEHHUS €T0
IPOAYKTUBHOCTH Y KyJbTYPHBIX PACTEHHUH.

XeMmocuHTe3. XEMOCHHTE3UPYIOIUe OakTepuu. 3Ha4YEHUE XEMOCUHTE3a IS
XKHU3HU Ha 3emiie.

DHepreTUYecKuii oOMeH B KieTke. PacliensieHde BEIECTB, BBIIEIEHUE U
aKKyMYJIMDOBaHWE OHEPrMd B KIETKe. OJTambl 3HEPreTHYecKoro obmeHa.
I'nukonu3. Bpoxkenwe u ero Bunsl. KucnopogHoe OKHMCIEHHWE, WM KIIETOYHOE
IBIXaHUE. OxucnurtenbHOe bochopunupoBanue. Db dexTuBHOCTH
9HEPreTUYecKoro ooMeHa.

Peaxuuy MaTpuyHOro cuHTe3a. [ eHermuyeckas wuHdopmamus u JHK.
Peanusanus reHeTMyeckodl HHpOpMaUUU B KieTKe. ['eHeTHYecKwid KOO U €ro
cBoiicta. Tpanckpunuus — matpuunsiii cuate3 PHK. Tpancnsmus — 6uocunres
Genka. Dramel TpaHcnsiuu. KopwpoBaHWe aMHUHOKHCIOT. Pome pubocom B
O6uocuHTe3e OenKa.

HexieTounsle GOpMBI XKU3HU — BUPYCHL. VicTopus OoTKpbITHs BUpycoB (1. W
VBaHoBckuii). OCOGEHHOCTH CTPOGHHS M JKM3HEHHOTO IIMKJIa BHPYCOB.
Baktepuodaru. Bone3HM pacTeHMH, JXMBOTHBIX ¥ YeJIOBEKa, BBI3bIBAEMBIC
Bupycamu. Bupyc ummyHoneduimta genoseka (BUY) — Bo30ymuTens CII1da.



OOparHass ~ TpaHCKpWIIMs, peBepraza u  uHTerpasa. IIpodunaxTuka
pacpoCTpaHeHHUs] BUPYCHBIX 3a00JI€BaHUM.

JdemoHcTpanum:

IToptpetsr: H. K. Konbnos, . Y. UiBanosckwuii, K. A. Tumupsizes.

Tabmuupsr u cxemsl: «Tunel nutanusy, «Metabonuzmy», «MHUTOXOHAPHS,
«OHepretuyeckuid obmen», «Ximoporact», «®Potocunresy, «Ctpoenue JIHK»,
«Ctpoenre u GyHKUHOHUpOBaHKE reHa», «CuHTe3 Oenkay, «[ eHeTHUecKuit Komy,
«Bupycs», «bakrepuodarn», «CtpoeHue u xu3HeHHbIN 1uki Bupyca CIIM/a,
6axTepuodaray, «Permmukarnus JHK».

Ob6opynoBanue: monenu-anmiukanuu «Yasoenue JIHK u Tpanckpunuus»,
«buocunTes 6enkay, «CTpoeHue KIETKH», MoJenb cTpykTypsl JHK.

Tema 5. PasmHokeHHe M1 MHANBHAYAJbHOE Pa3BHTHE OPraHH3MOB.

KneTounslii UK, WM JKU3HEHHBIM LUK KiIeTKd. VHTepdasza U MUTO3.
ITpomeccel, mpoTekarouyie B HHTepdasze. Permkanus — peakuuss MaTpUYHOIO
cunreza JIHK. Ctpoenme XpomMocoM. XpOMOCOMHBIH Habop — KapuOTHIL.
JIUIIOUAHBIN ¥ TalUIOWAHBIM ~ XPOMOCOMHBIE  Habophl.  XpOMaTHIBL.
[{uToNoruvyeckre OCHOBBI Pa3MHOXEHUS ¥ WHIUBUAYaIbHOIO  Pa3BUTHS
OpraHU3MOB.

Henenune xierku — muto3. Craauu Mutosa. IIponeccel, IpOUCXOASIINE Ha
pa3HBIX CTAIUSIX MUTO3a. BUOIOrHYEeCKHi CMBICI MUTO3A.

[IporpamMmMupyemas rubeinpb KIETKH — alloITo3.

®opMBI pa3MHOXEHHUSI OPraHM3MOB: Gecrojoe U IojoBoe. Buasl 6ecrnonoro
pasMHOXKEHHS: JeJieHHe HaJBOE, IIOYKOBAaHHWE OJHO- X MHOTOKJIETOYHBIX,
CrIopooOpa3oBaHKe, BEreTaTUBHOE pa3sMHOXKeHHE. VICKyCCTBEHHOE KIIOHHPOBaHUE
OpPraHU3MOB, €0 3HaUEHHE IS CEIEeKIINH.

[TooBOE pa3sMHOXKEHHE, ero OTINYUS OT OECIIOoNOoro.

Metios. Craguu Meiiosa. [Iporecchl, TpOUCXOASIINE Ha CTaiMsaxX Menosa.
[ToBemenre xpomocoM B Meiioze. KpoccuHrosep. buonoruveckuit CMbICI U
3HA4YEeHUE Meno3a.

I'ameTtorenes — mpolecc 00pa3oBaHUS IOJNOBBIX KJIETOK Y JKHBOTHBIX.
[TonoBhle Xene3bl: CeMEHHUKH W SuYHUKUA. OOpa3oBaHHE W DPa3BUTUE IOJOBBIX
KJIETOK — raMeT (CrlepMmaro30ui, SileKieTka) — CIepMaToreHe3 U OBOIEHes.
OcoGEHHOCTH CTpPOEHMs SHUIEKIeTOK M crnepMaro3ounoB. OmIogoTBOpeHue.
[TapTenorenes.

VHpuBMOyalsHOEe pasBUTHE (OHTOreHe3). OMOpUOHAIbHOE pa3BUTHUE
(sMbprorenes). Dranbl 3MOPUOHABHOIO Pa3BUTHS Y TMO3BOHOYHBIX JKMBOTHBIX:
npobieHue, racTpyisuus, opraHoreHes. ITocTaMOpuoHanbHOE pa3sBUTHE. THIIBI
IOCTOMOPHOHANBLHOTO DPAasBATHS: NPsIMOe, HempsMmoe (IMYMHOYHOe). BusHue



Cpenbl Ha pa3BUTHE OPraHU3MOB, (aKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
ypPOZCTBa.

Poct u pasButue pacreHuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHHUE
CEMEHU, CTalUU Pa3BUTHUS.

JeMoHcTpanuu:

Tabmuubl u cxembl: «@OpMBI pa3MHOXEHHS OpPraHU3MOBY, «JIBOitHOE
OILIONOTBOPEHHE Yy LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXEHUE
pacreHui», «JleneHue xnetku OaxTepuit», «CTpoeHHE IIOJIOBBIX KIETOK»,
«Ctpoenue xpomocoMbl», «Kierounsiét nukm», «Pemmukamus JHK», «Mutosy,
«Meiiosy, «IIpsimoe u HempsiMoe pa3BuUTHEY, «] 'aMeToreHe3 y MIIEKONUTAIOMUX U
yenioBeka», « OCHOBHBIE CTaJU¥ OHTOIEHE3ay.

Ob6opynoBanue: MHKPOCKOII, MUKpOIIpenapaTsl «CrepMaTo30u sl
MJIEKOIIUTAIOLIEToY, «SliiekneTka MiekonuTaromero», «Kapruokunes B KieTKax
KOpeIIKa JIyKay, MarHUTHas MoJelb-alIuldkanus «/lenenue KiIeTku», MOZENb
JHK, monens meTada3zHolt XpOMOCOMEI.

JlaGopaTopHble M NpaKTHYeCKHe PadoThI:

JlabopatopHas pabora Ne 3. «HabmioneHue MuTO3a B KIETKaX KOHYMKA
KOpeIIKa JIyKa Ha TOTOBBIX MUKPOIIpenaparax».

JlaboparopHas pabora Ne 4. «M3yueHue CTpOEHHUS IIOJOBBIX KIIETOK Ha
TOTOBBIX MUKpOIIpenaparax».

Tema 6. HacieaicTBEeHHOCTh H H3MEHYHBOCTH OPraHHU3MOB.

IpenmeT u 3aa4u reHeTUKH. VICTOpHs pa3BUTHS FeHETUKH. POJIb LIUTONIOTHH
¥ SMODHOJIOTUM B CTAHOBJIEHHH TI€HETHKH. BKiax poccHiCKHMX M 3apyOexHBIX
y4EHBIX B pPa3sBUTHE TE€HETHKH. MeTonbl TeHEeTUKH (TMOpPHI0IOrHYeCcKui,
IIUTOr€HETUYECKUH, MOJIEKYJsIpHO-TeHeThdeckuii). OCHOBHBIE T€HETHYECKHE
nousaTys. ['eHeTryecKasi CHMBOJIMKA, UCIIONb3yeMasi B CXeMax CKpPEIIUBaHHUM.

3aKOHOMEPHOCTH HACJIEI0BaHUsS NPU3HAKOB, yCTaHOBIEHHbIE . MeHnemnem.
MoHOrubpuIHOe CKpeluBaHhe. 3aKOH eIuHO-00pa3us TIMOpHUIOB MEPBOTO
NOKONEHMsl. IIpaBWjio JOMHHUPOBaHMS. 3aKOH pacCIUEIUIEHHs MPU3HAKOB.
I'mmoTe3a yucTOTH rameT. I1oHOE U HEMONHOE JOMUHHUPOBAHUE.

JurubpupHOe  CKpelluBaHHE. 3aKOH  HE3aBUCMMOTO  Haclle[l0OBAaHHS
IpU3HAKOB.  LIATOreHeTHYeCKHe  OCHOBBI  JUIHOPMIOHOrO  CKpELIMBaHMS.
Ananusupyroiee cKpelyBanye. Vcnons30Banue aHaIM3UPYIOLIEro CKPeBaHus
JIJIs OTIPEIENIEHUS TeHOTHIIa OCOOH.

CuemieHHOe HaciefoBaHue npu3HakoB. Pabora T. Moprana mo
CLIEIIEHHOMY HaclleIoBaHUIO TeHOoB. HapyleHue CuemnieHus: reHOB B pe3yJbTaTe
KPOCCHHIOBEpa.

XpoMOCOMHAsI TEOPHUSI HACNIENCTBEHHOCTH. [ eHeTHYecKue KapThl.



I'enerrka mosma. XpoMOCOMHOE ompefeneHue Imojia. AyTOCOMBI U IOJIOBEIE
XpoMocoMbl. ['oMorameTHele M TreTeporaMeTHble opraHu3Mbl. HacnemoBaHue
IPU3HAKOB, CLEIJICHHBIX C IIOJIOM.

W3menunBOCTS. BHBI N3MEHUYMBOCTHU: HEHACIIECTBEHHAS ¥ HACIIEICTBEHHAS.
Ponmep  cpemsl B HEHAacneNCTBEHHOW  HM3MEHUMBOCTH.  XapaKTEpUCTUKA
Mo (QUKaIMOHHON U3MEHUYUBOCTH. BapuannoHHbIH psi ¥ BapHalliOHHAS KpUBasl.
Hopma peaknum npusHaka. KonuuecTBeHHBIE W KadeCTBEHHBbIE NPH3HAKH U UX
HopMa peakuuu. CoiicTBa MOAU(DUKAIMOHHON U3MEHYHBOCTH.

HacnencrBeHHas, WM TreHOTUIMYECKas, W3MeHYHMBOCTh. KoMOMHaTHBHas
HU3MEHYUBOCTh. Melo3 ¥ MOJNIOBOM IpolecC — OCHOBa KOMOWHATHBHOM
U3MeH4uBOCTH. MyTannoHHas u3MeHuuBocTh. Knaccudukanus MyTalyii: reHHbIe,
XPOMOCOMHBIE, TeHOMHBIe. YacToTa U NpUYUHBI MyTaluii. MyTareHHble (aKkTOpHI.
3aKOH FOMOJIOTHYECKUX PSIOB B HaciencTBeHHoU n3MenuyrnBocty H. V. BaBuiosa.

BHesinepHast HaCleICTBEHHOCTb ¥ U3MEHYUBOCTb.

Ienetnxa uemoBeka. Kapuortun uenoBeka. OCHOBHBIE METOABI I'€HETHKH
YeJIOBeKa: FeHeaOrnYecKui, OJIM3HE[OBbIN, IUTOr€HETHUECKH M, OMOXUMUIECKUH,
MOJIEKYJISIPHO-T€HEeTUIECKU . CoBpemeHHOE onpeeneHne reHOTHIIA:
TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOLIBIO
IMIP-anamu3a. HacnenctBennble 3abo0jieBaHUS dYeNOBeKa: TIEHHbIE OOJe3HH,
OoNe3HM C HACJEICTBEHHOW IIPEIpAacIIONIOKEHHOCTBIO, XPOMOCOMHBIE OOJIE3HH.
ComaTtnyeckue W reHepaTuBHble MyTanuu. CTBOJOBBIE KiIeTKH. IIpuHIMIEBL
370POBOr0O 00pa3a XKWU3HHU, TUArHOCTUKY, IPOPUIAKTUKH U JIEUEHUS T€HETUIECKUX
Oonesneil. MeauKo-reHeTHYeCKOe KOHCYJIbTHPOBaHMUE. 3HAYEHHE MEIULIMHCKOM
T€HETUKH B IIPEIOTBPAIEHIH U JIEYCHUY T'eHeTHUECKHUX 3a00JIeBaHul YETI0BEKA.

JdemMoHCcTpauuu:

IMoptpetst: I'. Menpens, T. Mopras, I'. ne ®pus, C. C. Yersepuxos, H. B.
Tumodeer-Pecopckuii, H. 1. BaBuios.

Tabmunel u  cxembl:  «MOHOrMOpUOHOE  CKpelMBaHWE W €ro
[IUTOrEHETHYECKAss OCHOBa», «3aKOH pacIleIUIeHHs M €ro IUTOreHeTH4YecKas
OCHOBa», «3aKOH  YHCTOTBI  ramer», «JluruOpuaHOE  CKpELIMBaHHEe»,
«IlgTONOTHYECKEE ~ OCHOBBI ~ JUTHOPMIOHOTO  CKpemuBaHus»,  «Meiosy,
«B3auMofeiicTBAe aJUIENBHBIX TeHOB», «[ eHeTHueckue KapThl paCTCHUI,
KUBOTHBIX W dYeloBeka», «['eHeTHKa Iona», «3aKOHOMEPHOCTH HacCJIeNOBaHHUS,
CIEIIEHHOro ¢ monoM», «KapuoTumbl uenoBeKka M OKMBOTHBIX», «Bumisl
M3MEHUHBOCTH», «MoaubuKalyoHHas HW3MEHUUBOCTE», «HacnemoBanue pesyc-
daxTopay, «I'eHeTHKa IPYII KPOBK», «MyTalluOHHast K3MEHYUBOCTB).

O6GopynoBaHue: MoIenu-amuMKayuy  «MOHOTMOPUIHOEe CKpeLIMBaHUE,
«HemonHoe HOMHHMpOBaHHe», «JlurubpunHoe CcKpemuBanue», «llepexp&ct



XpOMOCOM», MMKDPOCKOI M MHKpomnpenapar «J/lpo3oduna» (HOpMa, MyTaluu
(OpMBI KPBLIBEB U OKpacKy Tena), repbapuii «[ 0pox IOCEBHONY.

JlaGopaTopHble H MpaKTHYeCKHE PaboThI:

Jlabopartopras pabota Ne 5. «M3ydyeHue pe3ynbTaToB MOHOTMOPHIHOIO M
IUTUOPUIHOTO CKPEIUBaHUS y APO30(MHIIbI HA FOTOBBIX MUKDPOIPENapaTaxy.

JIabopartopHast pabora Ne 6. «/3yuenune MoaubUKaMOHHON H3MEHIUBOCTH,
MOCTPOCHHE BapHALMOHHOI'0 Psia ¥ BapUALlMOHHON KPUBO».

JIaGoparopHast pabota Ne 7. «AHamu3 MyTauuil y Ipo30GHIEl HA TOTOBBIX
MHKpOIIpernapaTaxy.

IIpaktugeckas pabora Ne 2. «CocraBieHue ¥ aHaW3 POIOCIOBHBIX
YeJIOBEKaY.

Tema 7. Ceaexuusi opranu3sMoB. OCHOBBI GHOTEXHOJIOTHH.

Cenexuusi Kak Hayka U IpoIecc. 3apOXXACHUE CEeNeKIUU U JTOMECTHKAIUs.
Vuenue H. WM. BaBwmioBa 0 IeHTpax TNPOUCXOXICHHUS M MHOro0o0pasus
KyJIbTYpHBIX pacTeHUH. LIeHTpBl NMPOUCXOXIEHUS NOMAIIHUX >KUBOTHBIX. CopT,
1opofa, IMITaMM.

CoBpeMeHHbIe METOIBI CeNeKIMU. MacCOBBIM ¥ MHIUBUIAYAIBHBIA OTOOPHI B
CeNIeKI[MM pacTeHUd M >KUBOTHBIX. OIleHKa dKCTepbepa. bIM3KOpOACTBEHHOE
ckpemuBanue — WHOpumuHr. Yuctas nuHus. CKpelluBaHME YUCTBIX JIMHUMH.
[eteposuc, wiu rubpugHas cuia. HeponcTBeHHOE CKpeluBaHUE — ayTOPHIMHT.
Otpanénnas rubpumusanus U €€ ycnexu. VCKyCCTBEHHBIM MyTareHe3 M
MOJyYeHHe TOJMUILIOUAOB. JIOCTM)KEHUS CeNEeKIMM pacTeHMH, MXUBOTHBIX U
MHUKPOOPTaHH3MOB.

BHOTEXHOJIOTHST KaK OTpacibh MPOW3BOACTBA. | €HHas WH)XEHEpHs. OTallbl
cosmanust pekomOwnantHO¥ JIHK wu TpaHCreHHBIX oOpranusMoB. KierouHas
nrxeHepus. Kietounsle KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOXEHUE PACTEHHUM.
KnouupoBanue BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SHMCTBEHHBIX OpPraHU3MOB.

Dkonoryyeckue W otuueckde  mpobnmembl. MO -  reHeTHyecku
MOIUGUIIMPOBaHHBIE OPTaHU3MBI.
JemoHcTpauuu:

IMoprpetei: H. Y. Basunos, Y. B. Muuypun, I'. JI. Kapneyenko, M. @.
HBanoB.

Tabmuusl U cxeMbl: Kapra «LIEHTpBI MPOMCXOXAEHUs M MHOroobpasus
KyNbTYPHBIX pacTeHuin», «[Iopoms! TOMalIHKUX XKMBOTHBIX», «CopTa KyJIbTYPHBIX
pactenui», «Otnanéunas rudpuausanys», «PaboTel akagemMuka M. ®. MiBanoBay,
«Ilomumnounus», «OOBeKTH OHoTexHONOrUW», «KieTouHble KyJNbTypbl H
KJIOHUpOBaHuey, «KOHCTpyHpoBaH#€ U IIEPEHOC FEHOB, XPOMOCOM.

O60pyI0BaHKe: MyJISDKY IIIOZOB M KOPHEIJIOAOB AMKUX (POPM M KyJIBTYPHBIX
COpTOB pacTenuii, repbapuii «CenbCKOX03siCTBEHHbIC PACTEHUSY .



JlaGopaTopHble H MpaKTHYECKHE PAGOTHI:

Okckypcust «OCHOBHBIE METOIOBI M JOCTHIKEHUS CENEKIUM PAaCTEHHH u
JKUBOTHBIX (Ha CENIEKIIMOHHYIO CTaHIIHIO, IUIEMEHHYIO bepmy,
COPTOMCIBITATENbHBIM  y4acTOK, B TEIUIMYHOE XO35MCTBO, JabopaTopuro
arpoOyHHMBEPCUTETa WA HAYYHOTO LEHTPA)».

11 KJIACC

Tema 1. DBo/IOHOHHAS GHOJIOTHS.

IIpennoceliky BO3HUKHOBEHHUS SBOJIIOIMOHHON TEOPHH. OBOJIIOIHOHHAS
Teopus U €€ MecTo B OMONOruu. BiusiHUE 3BONIONMOHHON TEOPUH HA Pa3BUTHE
OuoyIoruy U APYrux HayK.

CeugnerensctBa 3BoNOLUH. [laneoHTONOrMYECKHe: IOCIENOBATENbHOCTD
NOSIBIEHUS. BUIOB B IAJCOHTOJOIMYECKOW JIETONHUCH, IE€PEXOAHbIE (OPMBEL
Buoreorpaguueckue: CXoACTBO U paziuuue GayH u Gpop MaTEpUKOB U OCTPOBOB.

OMOpuoNoruyeckre: CXOACTBa M pPa3NuyMsi SMOPHOHOB pa3HBIX BHUIOB
03BOHOYHBIX. CpaBHUTENbHO-aHATOMHYECKHE: T'OMOJIOTUYHBIE, AaHAJOIHYHBIE,
pPYOMMEHTapHbIe OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE: CXOIACTBO
MEXaHHU3MOB HACIeJCTBEHHOCTH U OCHOBHBIX MeTabOJMUYecKUuX IyTeH y Bcex
OpraHu3MOB.

OpomronronHass Teopus Y. [lapuHa. [lpenmochuikd BO3HUKHOBEHMS
napBuHU3Ma. JIBHXKYyILIME CHJIBI 3BOJIOLMH BUAOB 1o JlapBuHY (M36BITOYHOE
pa3sMHOXKEHHE TIPH OrPaHUYEHHOCTH PECYpCOB, HEONpelnelEHHas W3MEHYUBOCTS,
6opb0a 3a CyIecTBOBaHUE, ECTECTBEHHBIH 0TOOD).

Cuntetndeckas Teopus sBosorun (CTD) u e€ OCHOBHBIE MTOJIOKEHMS.

MuikposBosmonus. [Tomynsanys kak eqUHULA BUA U 3BOJIIOLMH.

JIBrkyide cuiibl ((akTophl) SBOJIOLMHU BUAOB B Ipupone. MyTalluOHHBIH!
poIecc W KOMOMHATMBHAsS WM3MEHYHBOCTh. [IOMyINSIMOHHBIE BOJHBI U Opek®
reHoB. M3omnsius 1 MUrpanys.

EcTecTBeHHBI OTOOp — HampaBIsiOUMi (akTop 3BoMOLUH. DOPMBEI
€CTECTBEHHOTO 0TOODA.

[prcroco6IEHHOCTh OpPraHM3MOB KakK pe3ysibTaT 3Bojronuu. lIpumeps
IPHUCIIOCOOJIEHNH Y OPraHu3MOB. ApOMOP(DO3BI ¥ HAMO-AAl TALUH.

Bun wu Bugoobpasopanue. Kpurepuun Buma. OcHoBHBIE — (GOpPMBI
BHU1000pa30BaHusl: reorpaduueckoe, 5K0JOruIeCKoe.

Maxkpossomonyst. Popmbl  dBomonuM:  GuiaeTHYeCcKas, JUBEPreHTHas,
KOHBEpreHTHasl, mapayienbHas. HeobpaTuMOCTh 9BOJIFOLUY.

ITporcxoxaeHne OT HeClelUalu3MpOBaHHbIX NpenkoB. [Iporpeccupyromas
crenmanu3anus. AJanTuBHAs pajyalus.

JleMoHCTpaluu:



Ioprpetsr: K. Jlunne#t, XK. b. Jlamapk, Y. Jlapsun, B. O. Kosanesckuii, K.
M. bap, 3. I'exxens, ©. Mromnep, A. H. Cesepiios.

Tabmuuer u cxemsl: «Pa3BUTHE OPraHMYECKOro MUpa Ha 3emiiey, «3apOoIbliiH
NO3BOHOYHBIX  JKHUBOTHBIX»,  «ApxeonTepukcy, «Dopmbel  GopeObI  3a
cyliecTBOBaHue», «EcrecTtBeHHBIH 0TOOPY», «MHOroobpasue copToB pacTeHHM,
«MHoroobpasue  mopon  KUBOTHbIX»,  «[lomymsauuw»,  «MyTalMOHHAs
U3MEHYUBOCTELY, «Apomopdossl», «Mamoamantamum», «OOwwas mereHepanus»,
«JIBmxymue cuiel sBomonuu», «Kapra-cxema wapiupyra myrtemecTBus Y.
Hapsuna», «boppba 3a cymecTBoBaHue», «IIpUCIIOCOBIEHHOCTh OPraHM3MOBY,
«I"eorpaduueckoe BUI00OpazoBaHuey, « DKOJIOIHYECKOE BUI00OPAa30BAHKEY .

O6opynoBaHue: KOJUIEKL¥SI HAaCEKOMBIX C pa3MYHBIMU TUIIAMH OKpacKH,
Habop IJIONOB ¥ ceMsH, Kojulekuus «lIpuMepsl 3allUTHBIX MPUCIIOCOOIEHUN y
XKHMBOTHBIX», Mozenb «OCHOBHBIE HAaIIPaBIEHHUS SBOJIIOLUN», OOBEMHAs MOIENhb
«CTpoeHue roJJOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, Koyutekuus «®DOpMBI COXPAaHHOCTH
HCKOMAeMbIX JKMBOTHBIX U pacTeHui», Monenb anmiukanus «Ilepexpéct
XpoMOCOM», BIaxHble mpenapaTel «Pa3ButHe Hacekomoro», «PasButue
JATYIIKW», MUKponpenapat «/Ipozodpuna» (Hopma, Mytauuu (HOpMBI KpBUIBEB U
OKpacKH Tena).

JlaGopaTopHble M NpaKkTHYeCcKHe paboThI:

JlabopatopHas pabora Ne 1. «CpaBHeHHE BHUIOB IO MOP(OIOrHYECKOMY
KPUTEPHUION.

JlabopatopHas pabota Ne 2. «OnucaHue NpUCIIOCOOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HnKkHOBeHHe H Pa3BHTHe KH3HHU Ha 3emiie.

JloHay4Hble TNpENCTaBICHUS O 3apOXKACHUU KHU3HU. HaydyHble IMIIOTE3BI
BO3HHUKHOBEHMs JKM3HH Ha 3emie: abuoreHes u mnaHcnepMus. XHUMHYECKas
9BOJIFOLIMS. AOWOTeHHBI CHHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHUYEeCKHUX.
DKCIepUMeHTAIBHOE MTOATBEPXKICHIE XUMUYECKOH 3Boronyy. HavyanpHbie Tamsl
6uonoruueckoit spomoryu. I'unoresa PHK-Mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBEHHE NPOTOKJIETKH. [lepBble KIIETKH W HX OSBOJIOIUS.
®opMHpOBaHIE OCHOBHBIX TPYIII )KUBBIX OPraHU3MOB.

PassuTre xu3HM Ha 3emie IO spaM u nepuonaM. Karapxel. Apxelckas u
IpoTepo3oiickas 9pbl. Ilaneosoiickas spa W €€ IepHo;bl: KeMOpuicKui,
OPIOBHMKCKHU#M, CUITypUHCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHUH.

Mes3o30lickas 3pa U €& TIepruoIbl: TPHACOBBIH, IOPCKHM, MEIOBOH.

KaifHo30lickass 5pa ¥ €€ T[epHOABI: IaJICOTCHOBhIM, HEOreHOBBIH,
AHTPOIOTE€HOBBIMH.



XapaKkTepuCcTHKa KJIMMaTa U TeOJOTMYECKUX IpoueccoB. OCHOBHBIE 3TAIlbl
3BOJIFOLMM PACTUTENBHOTO ¥ JKMBOTHOTO MHpa. ApoMopdo3sl y pacTeHuil u
KUBOTHBIX. IlosBIEHNE, PacLiBET ¥ BEIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

CucremMa oOpraHMYeckoro Mupa Kak OTpakeHue 3BOJonuH. OCHOBHBIE
CUCTEMAaTUYeCKHe Pyl OPraHU3MOB.

OBoroNYs 4esoBeKa. AHTPOIONOTHS KaK Hayka. Pa3sBuThe NpeacTaBIeHuH o
IPOUCXOXKIEHUH YeloBeKa. MeTtonsl u3ydeHus aHTpomnoreHeza. CxomcTBa u
pasnuyus 4ejaoBeKa U )KUBOTHBIX. CHCcTeMaTH4ecKoe MOJI0XKEeHHEe YeToBeKa.

JBwxymue  cunel  (daxkTopbl)  aHTpomoreHesa.  HacrencTBeHHast
U3MEHYMBOCTh M €CTeCTBEHHBIM oT6op. OOmecTBeHHBI 00pa3 JKU3HH,
U3rOTOBJIEHUE OPYIUH Tpyla, MBIIIIJICHUE, PEYb.

OcHOBHBIE CTaUU U BETBU JBOJIIOIMU YeJOBEKa: aBCTPAIONUTEKHU, UeIoBeK
yMmensidi, YenoBek npsMoxonsmuii, YemoBek HeaHmepTalbCkuii, Yenosex
pa3yMHbIH. Haxonku HCKOmaembIX OCTAaTKOB, BpeMsl CYIIECTBOBaHHUsS, 0OIacTh
pacIpocTpaHeHus, 00BEM rOJIOBHOIO MO3ra, 00pas3 XKU3HHU, OPYIHSL.

UenoBeueckue pacbl. OcCHOBHBIE OounplIMe  pachl:  €BPOIEOMIHAS
(eBpasuiickasi),  Herpo-aBCTpaJIOMJHAas  (9KBaTOpUalbHas),  MOHIOJOUJHAsS
(asmaTcko-amepukaHcKasi).  YUepTel  IPUCIOCOOJNIEHHOCTH  IIpeICTaBUTENEH
YeJIOBEUYECKUX pac K YCIOBUSM CYyLIECTBOBaHUs. ENUHCTBO 4eIOBEYECKHX pac.
Kputuka pacusma.

JdemMoHcTpanum:

[optpets: ®@. Penu, JI. ITactep, A. . Onapun, C. Munnep, I'. IOpu, Y.
HapBuH.

Tabmunel u cxembl: «Bo3nukHoBeHue CoNHEYHO# cHCTeEMBD», «Pa3Butue
opraHuueckoro wmwupa», «PactutenpHas KieTka», <«CKHMBOTHas  KIETKay,
«IIpokapuoTnueckas kieTka», «CoBpeMeHHas CHCTEMa OPraHMYeCKOro MHpay,
«CpaBHEHVEe aHATOMHUYECKHX YEePT CTPOCHHs YelIOBeKa M 4YelOBEKOOOPasHBIX
06e3psiH», «OCHOBHBIE MeCTa NAJCOHTOJIOIMYECKUX  HAXOHOK  IIPEIKOB
COBPEMEHHOTO dYejoBeKa», «JlpeBHeliue moau», «JlpeBHue moam», «llepBbie
COBpEMEHHBIE JIIOIN», «UenoBedeckre pacs».

O6opynoBanue:  Myiusbku  «[IpomcxoxzaeHue — uyenoBeka»  (GHOCTHI
aBCTpAJIONWTEKA, MUTEKAaHTPOIA, HeaHAepTalblla, KPOMAaHBOHIA), CJIENKH WA
M300paKeHrss KaMEHHBIX OpyOUil IIepPBOOBITHOrO YeNoBeKa (KaMHU-YOIIEpPhI,
pybuna, ckpebna), TreoXpoHOJOTHYeckas Tabnuma, Komnekius «DopMel
COXPaHHOCTH UCKOIIAeMbIX )KUBOTHBIX ¥ PACTEHMID).

JlaGopaTopHble M MpPaKTHYeCKHe padoThbI:

IIpakTuueckas padora Ne 1. «VI3yueHHe MCKOIAEMBIX OCTATKOB PACTCHHH U
’KMBOTHBIX B KOJUIEKIUAX).



OKCKypcusi «BOJIOLMS OPraHUYecKOro Mupa Ha 3emie» (B eCTeCTBEHHO-
HayYHBIN UIIA KpaeBeI4ECKUi My3eit).

Tema 3. Opranusmsl 4 OKpyXkalouas cpeaa.

OKonorus Kak Hayka. 3aauyl U pa3Iensl KOJIOruu. MeToqsl 3K0IOrHYECKHIX
WCCIIEIOBaHMM. DKOJOTHYECKOEe MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuMTaHHS OpPraHM3MOB: BOJHAsS, HA3€MHO-BO3MYLIHAs, [TOYBEHHAs,
BHYTPUOpPraHU3MEHHas.

Okonoruyeckue ¢aktopel. Kiaccudukanus 3skosoruueckux (akTopos:
abuoTuyeckue, OHOTHYECKHE U AaHTPOIOreHHBIE. JIEHCTBHE 3KOJOIMYECKUX
(haKTOpOB Ha OPraHU3MBEIL.

AbuoTtuueckue (GakTOpHI: CBET, TEMIIEPATypa, BIKHOCTh. DOTOMEPHOIU3M.
IIpucnocoGneHuss OpraHu3MOB K  HEWCTBUIO  aOMOTHYECKMX  (aKTOPOB.
Buonoruueckue puTMsL.

buornueckue  ¢dakrtoppl.  Buabpl = OMOTHUECKMX — B3aMMOJEHCTBHIA:
KOHKYPEHIMS, XUIHIYECTBO, cCUMOK03 U ero ¢opmel. [lapasutusm, Koomeparus,
MYTyaJlu3M, KOMMEHCaIU3M (KBapTUPAHCTBO, HAaxJIEOHMUECTBO). AMEHCAIU3M,
He#Tpanu3M. 3HadeHHe OHOTHYECKMX B3aUMOIEWCTBUM Uil CyLIECTBOBaHMUS
OpPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTepUCTUKU nomyisnuud. OCHOBHBIE II0Ka3aTelu
HOMYJSIUN: YUCIEHHOCTh, IUIOTHOCTh, POXKAAE€MOCTb, CMEPTHOCTb, IPHUPOCT,
murpanus. J[lnHamMuka 9MCI€HHOCTH MOMYJISIUY U €€ peryJsiiusl.

JemoHcTpanum:

[Toptpetsr: A. 'ymbonpar, K. @. Pynbe, 3. I'ekkens.

Tabmuusr u cxemsl: kapta «IIpupomHsle 30HBI 3emin», «Cpenbl o6MTaHUS
opranu3moBy», «®@ortonepuomusm», «llomymsuum», «3aKOHOMEPHOCTH pOCTa
YMCIIEHHOCTH TOMYJISIUE UH(DY30pUuu-Tydenbku», «[Iumessle nenu».

JlaGopaTopHble M MpaKTHYeCKHEe padoThI:

JIaGopatopuas padota Ne 3. «Mopdororaueckre 0COOEHHOCTH PaCTEHUH U3
Pa3HbIX MECT OOUTaHU.

JlaboparopHas pabora Ne 4. «BiusiHMe cBETa Ha POCT U PA3BUTHE YEPEHKOB
KOJIeyCcay.

Ipaktrueckas padota Ne 2. «[TomcyéT MIOTHOCTH MOMYJIALUM pa3HbIX BUIOB
pacTeHum».

Tema 4. Coob1iecTBa M 3K0JIOTHYECKHE CHCTEMBI.

CoobmecTBo opranu3MoB — OuoreHo3. CTpyKTypsl OmolleHO3a: BHAOBAS,
IpOCTpaHCTBeHHas, Tpoduueckas (numeBas). Buapl-nomuuantsl. CBsi3d B
OuorneHose.

DKojorudyeckrue cucreMsl (dKocucrembl). IloHsTHE 00 3KOCHCTEME U
6uoreonenose. OYHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOMYLEHTBI,



KOHCYMEHTBI, peIyLeHThl. KpyroBopoT BeIEeCTB ¥ MOTOK 3HEPTHH B SKOCHUCTEME.
Tpoduueckre (mumeBble) ypoBHH SKOCHCTeMBI. IIMINEBBIE LEMM ¥ CETH.
OcCHOBHBIE MOKa3aTeNM JKOCHCTEMbI: 6HOMAcca, MPOLYKIHMS. DKOIOTHYECKHE
NUpaMUBL:  TPOAYKLUMH, YUCIEHHOCTH, Oumomaccel. CBONMCTBA 3KOCHCTEM:
YCTOMYMBOCTB, CaMOperysmus, passutue. Cykieccus.

[IpuponHbIe 3KOCHCTEMBI. DKOCHCTEMBI 03Ep M peK. DKOCHCTEMa XBOWHOTO
UM IIAPOKOJIMCTBEHHOI'O JIeca.

AHTPOIIOTEHHBIE ~ 3KOCHCTEMBI.  ATpOIKOCHCTEMBEL.  YPBO3KOCHCTEMBI.
brosiornyeckoe 1 X035 HCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

bropasnoobpasue kak (akTop ycToiumBocTH 3KocucTeM. CoXpaHeHHe
Ouonoruyeckoro pasHoobpasus Ha 3emiie.

VYuenne B. W. Bepranckoro o 6uocdepe. I'paHuibl, cocTaB U CTPyKTypa
6uocdeprl. XKuBoe BemectBo U ero ¢yHkuuu. OcobeHHOCTH OGUOChEPHl Kak
rnobanbHOM 3KOCHCTEMBl. JIMHAMHYeCKOe paBHOBeCHMEe M OOpaTHas CBS3b B
duocohepe.

KpyroBopoTsl BemecTB 1 OMOre0XUMHYECKHEe IIUKIIBI 3JIEMEHTOB (yIriIepoa,
a30Ta). 30HAJIBLHOCTh Orocdepbl. OCHOBHBIE OHOMBI CYIIIH.

UenoseuecTBo B 6rochepe 3eminn. AHTPONIOTeHHBIE U3MEHEeHHs B Ouocdepe.
I'nmobanpHbIE 3KOJIOTUYECKUE TPOOIIEMBI.

CocymecTBoBaHme IPUPOIBI u YeJI0BeYeCTBa. Coxpanenue
Ouopa3Ho00Opa3us Kak OCHOBa ycTOWYHMBOCTH Ouochepsl. OCHOBA pallOHAIBEHOTO
yIpaBleHUs] NPUPOAHBIMU pecypcaMH U UX HCIOJb30BaHue. JOCTHIKEHUs
Ouosoruu U oxpaHa IPUPOMBI.

JdemMoHcTpanum:

IToptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. V. Bepuanckuii.

Tabmuupr u cxemsl: «[IumeBble nenu», «BHOIEHO3: COCTaB U CTPYKTYpay,
«[Tpuponusie coobmectBay, «llemu nuTaHus», «IJKONOrHyYeckas IHpPaMULAN,
«buocdepa u yenosex», «IKocucTeMa MUPOKOIUCTBEHHOIO Jieca», « DIKOCHCTEMA
XBOWHOro Jyieca», «buoueHo3 Bomoéma», «ArpoueHos3», «IIpumepHbIe
aHTPOIIOTeHHBIE  BO3NEHCTBUS Ha mpupomy», «BaxHelmnme KMCTOYHMKH
3arps3HEHMs BO3Myxa M TPYHTOBBIX Bom», «[louBa — BaxkHelInas COCTaBIIAOLIAs
ouochepsr», «DakTophl merpamaiyu mous», «[lapHUKOBBIH dQPeKkT», «DPaKTOphI
PaJIMOaKTUBHOIO 3arpsisHeHust Ouocdepsr», «OObmas crpykrypa O6mocheps,
«PacmpocTpanenve ku3HH B Ouochepe», «O30HOBBIH 5KpaH Ouocheps,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B IPUPOIE».

O6opynoBanue: MoOJeNb-anIuKanus «THnHYHble OHOLIEHO3Bl», repbapuit
«PacTuTenbHbBIE COOOIIECTBaY, KOJUIEKIMH «bruoneHnosy, «Bpenureny BaKHEHIINX
CEeNIbCKOXO3SMCTBEHHBIX KYJNBTYp», TepOapud U KOJUIEKIUMH paCTeHWd WU
JKMBOTHBIX, TPHHAIJIEXAIIMe K pa3HbIM 9KOJOTMYECKMM IpyIiaM OTHOro BHJA,



Kpacnas xmura Poccmiickoit ®enepauum, u300pakeHHs OXpaHSEMBIX BHIOB
PaCTEeHUH U )XUBOTHBIX.



[UJAHUPYEMBIE PE3YJIbTATBI OCBOEHMSI IIPOTPAMMEI 1O

BUOJIOTMM HA BA30OBOM VPOBHE CPEIHEI'O  OBIIEI'O
OBPA30BAHUVA

Cormacao ®I'OC COO, ycramaBnuBaoTcs TpeGOBaHMS K pe3yibTaTaM

OCBOCHHU A O6yanOH.II/IMI/ICH IIporpamMm Cp€OHETO o0111ero 06pa3013aHH;1:
JIMYHOCTHBIM, METAIPEAMETHBIM U IIPEAMETHBIM.

JINYHOCTHBIE PE3YJIBTATHI

B cTpykType NHMYHOCTHBIX pe3yNbTaTOB OCBOEHHUS Npenmera «buomorus»
BBIJIETIEHB] CIIEAYIOIIKAE COCTABIISAIOLIME: OCO3HAHUE OOYyYalOIUMUCS POCCUMCKON
IPaXkJIaHCKOH UAECHTUYHOCTA — FOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEIbHOCTH
¥ CaMOONpENENICHUIO, Halmuyhe MOTHBAalMK K OOydeHuro Guonoruu,
lieJICHANIPaBIEHHOE pa3BUTUE BHYTPEHHUX YOEXIEHHM JMYHOCTH Ha OCHOBE
KJFOUEBBIX I[IEHHOCTeW ¥ HCTOPUYECKUX TPagWLM{ pa3BUTUS OHUOJIOTHMYECKOro
3HaHMsI, TOTOBHOCTh ¥ CIOCOOHOCTh O0y4aroluXcsi PyKOBOACTBOBAThCS B CBOEH
JESITENIBHOCTA 1LI€HHOCTHO-CMBICIIOBBIMH yCT@HOBKAaMH, IPUCYIIMMM CHCTEME
Ouonoryueckoro 00pa3oBaHMs, HaJIWYUMEe 3KOJOTMYECKOro IIPaBOCO3HaHWMS,
CIIOCOOHOCTH CTaBUTH LIETH ¥ CTPOUTD XKU3HEHHBIE IIJIaHbI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS IpenMera «buoyiorus» JOCTUIaroTCs B
eIWHCTBE Y4YeOHOW M BOCHUTATENBHOW NEATENBHOCTH B COOTBETCTBUH C
TPaIUIMOHHBIMA POCCUMCKUMHU COLMOKYIbTYPHBIMH, HCTOPUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMH I[EHHOCTSIMH, IIPUHATBIMH B OOILECTBE MpaBHJaMH M HOPMaMU
MOBEIEHUSI U CIIOCOOCTBYIOT IIpolieccaM CaMOIIO3HAaHMs, CaMOBOCIHTAaHHUS U
CaMOpa3BUTHUS, Pa3BUTHS BHYTPEHHEH [O3ULIMM JIMYHOCTH, MATPUOTU3MA,
YB&)KEHHUS K 3aKOHY U IPaBONOPSAKY, YEIOBEKY TPyJa U CTaplIeMy MOKOJICHUIO,
B3aMMHOI'O YBa)KEHHUs, OEpEXKHOr0 OTHOLIEHHS K KyJIbTypPHOMY HaClECOUIO U
TpaIWLUsIM MHOTOHAI[MOHANBHOTO Hapozaa Poccuiickoi @enepanuu, NpUpone U
OKpY’Karolle# cpezie.

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUs YydeOHoro mnpenmera «buomorusm
JOJDKHBI OTPaXKaTh TOTOBHOCTh ¥ CIIOCOOHOCTh 00YYaOIIUXCsl PyKOBOICTBOBATHCS
chOpMHUpOBAHHON BHYTPEHHEH MO3MIMEH JHYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpHEHTAlM}i, IIO3UTHBHBIX BHYTPEHHHX  YOEXIEHWH, COOTBETCTBYIOIIMX
TPAIMIMOHHBIM [EHHOCTSIM POCCHHCKOro OOLIEeCTBa, pacIIMpeHHE JKU3HEHHOIO
OIBITA ¥ OIBITA AEITEeNIHLHOCTH B MPOLECCE pealn3allid OCHOBHBIX HalpaBleHUH
BOCIIMTATEIHHOM EATEIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHIPOBAHHOCTH TPAXKAAHCKOH MO3UIKMHA 00yJaIOIIEerocs Kak akTUBHOIO 1

OTBETCTBEHHOI'O YIEHa POCCHHACKOro 00INECTBa,;



OCO3HaHHE CBOMX KOHCTHTYLUHOHHBIX IIpaB M OOS3aHHOCTEH, yBakeHHe
3aKOHA ¥ IIpaBOIOPSIKa;

FTOTOBHOCTE K COBMECTHOM TBOPYECKOW [ESITENPHOCTH TPH CO3IMaHHU
y4eOHBIX NPOEKTOB, PEIeHWH YYeOHBIX W II03HABATENbHBIX 3a1ad, BBINOJHEHUH
OHOJIOTUYECKIX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSATh COOCTBEHHYKO IIO3MIMIO 10 OTHOLICHHIO K
SIBIIEHUSIM COBPEMEHHOM JXU3HU U OOBSICHATE €€,

YMEHUE YYUTBIBATh B CBOMX IEHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJIEHCTBHUS JIIOAEH C PasHBIMU YOSXKIECHUSAMH, KyJIbTYPHBIMHA [EHHOCTIMU U
COLIMAJILHBIM I10JIOKEHUEM;

TOTOBHOCTh K COTPYIHHMYECTBY B IIpOLIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, II03HABATENBHBIX M HCCIENOBATENBCKUX 33/1a4, YBAKHUTEILHOIO
OTHOIIEHUS K MHEHHIO OIIIOHEHTOB IIpU OOCYXIEHHHM CIOPHBIX BOIPOCOB
OUOJIOTUYECKOTO COMEePIKAHUS;

TOTOBHOCTB K T'YMaHUTapHOU U BOJIOHTEPCKOU NEATEIBHOCTH;

2) MaTPHOTHYECKOr0 BOCIIUTAHMS:

c(OpMUPOBAHHOCTH poccuiickoin rpaXXJaHCKOMH HUJEHTUYHOCTH,
[aTPUOTHU3Ma, YBaXKEHHUS K CBOEMY HapoOIy, YyBCTBa OTBETCTBEHHOCTH IIepen
Ponunoii, ropmocty 3a cBo# Kpaif, cBoro PomuHy, CBOW S3BIK U KYJIBTYPY,
IIPOLIJIOE ¥ HACTOsILEe MHOTOHAIIMOHAIBHOT 0 Hapoza Poccuy;

LIEHHOCTHOE OTHOILICHKE K IPUPOJHOMY HaCJIeIUIO U MaMsATHUKAM IIPUPOLBL,
noctwxeHusM Poccuu B Hayke, HICKYyCCTBE, CIIOPTE, TEXHOJOTUSIX, TPYIE;

CIIOCOOHOCTh OLIGHHUBATh BKJIAJ POCCHMCKHX YYEHBIX B CTAaHOBJIEHUE WU
pa3BuTHE OWOJIOTHY, MOHMMAHUs 3HA4YeHWs] OHOJOTMH B TO3HAHWU 3aKOHOB
TIPUPOJIBI, B )KU3HHU YeJIOBeKa U COBPEMEHHOT'0 00IIeCTBa;

ueliHas yOexIEHHOCTh, TOTOBHOCTh K CIy)eHHI0 U 3amuTe OredecTsa,
OTBETCTBEHHOCTb 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

OCO3HAHME TyXOBHBIX [IEHHOCTEH pOCCUICKOI0 Hapoaa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOI0 ITOBEAECHHUS,

CIIOCOOHOCTh OLIEHMBAaTh CUTYallMI0 U INPUHUMATh OCO3HAHHEBIE DPEIICHHUS,
OpPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE HOPMBI M LIEHHOCTH;

OCO3HaHMe JIMYHOTO BKJIaa B IOCTPOEHHE YCTOHUNBOro OyMyIlero;

OTBETCTBEHHOE OTHOIIEHNE K CBOMM POAUTEISAM, CO3aHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TIPUHATHUS LIEHHOCTEH CEMEHHOM JKM3HH B COOTBETCTBUU C
TpamuusmMu HaponoB Poccuu;

4) acTeTHYecKOro BOCIIMTAHUS:

3CTETHUECKOE OTHOIIEHWE K MUpY, BKIFOYas 3CTE€THKY ObITa, HAay4HOrO H
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPYAa, OOIECTBEHHBIX OTHOIIECHHH;



IIOHHMaHKE 3MOLIMOHANILHOTO BO3/IEHCTBYSI XKUBOMU PUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIP2KEHHIO B DasHbIX BHIAaX HMCKYCCTBa, CTPEMIIEHHUE
IPOSBJIATE KaU€CTBA TBOPUECKOM JIUYHOCTH;

S5) ¢u3uyeckoro BocHHTaHMs, POPMHPOBAHMS KYJILTYPbI 3I0POBbSI H
3MOIHOHAJILHOI0 0/1aronoIy4usi:

[IOHUMaHWe ¥ peajM3alMs 3J0pOBOro U Oe3omacHOro obpasa KHU3HH
(3mopoBoe  mHuTaHME, COONIOAEHHE THIHEHHYECKAX TPABAI M HOPM,
COanaHCHPOBaHHBIA pEXHUM 3aHATHH W OTABIXA, peryispHas (u3nudeckas
aKTUBHOCTb), OEpPEKHOr0, OTBETCTBEHHOTO X KOMIIETEHTHOTO OTHOIUEHHS K
COOCTBEHHOMY (U3UYECKOMY U ICUXUYECKOMY 3[0POBLIO;

IOHMMAaHHWE LIEHHOCTH IIPaBUJ HMHIMBUAYAIbHOIO U  KOJJIEKTUBHOTO
0€e301acHOr0 MOBEJCHUSI B CUTYaIHSIX, YTPOXKAIOIINX 3M0POBBIO U KU3HHU JIFOJEH;

OCO3HaHUE IOCIENCTBUMA U HENPUATHS BPEOHBIX NPHUBBIUEK (YIMOTpeOIeHus
QJIKOT0JIsl, HAPKOTUKOB, KypeHHs);

6) TpyAoBOro BOCIIMTAHMSA:

TOTOBHOCTB K TPYAY, OCO3HaHME IIEHHOCTH MacTepCTBa, TPYIOJIO0HE;

TOTOBHOCTh K AaKTHBHOM J[EATEIbHOCTH TEXHOJOIMYECKOH M COLMaJIbHOM
HaIlpaBJIEHHOCTHU, CIIOCOOHOCTh MHUIIMKMPOBATh, IJIAHUPOBATh ¥ CaMOCTOSTEIBHO
BBINOJHATH TaKylO 1€STEIbHOCTB;

UHTEpeC K pa3iIuyHbIM chepaM NpodecCHOHaNBHON NesTeNbHOCTH, YMEHHUE
cCoBepLIaTh OCO3HAHHBIM BEIOOp Oynmymeid mpodeccur U peaau3OBHIBATh
COOCTBEHHBIE )KU3HEHHBIE IIIaHBl;

TOTOBHOCTb M CIOCOOHOCTE K OOpa3oBaHMIO M CaMOOOpa3OBaHHMIO Ha
IPOTSDKEHUHU BCEH JKU3HU;

7) 3K010rH4YecKOro BOCIIUTAHMSA:

9KOJIOTHYECKH IeIeCO00pa3Hoe OTHOLIEHHE K IPHUPOJAE KaKk HCTOYHHKY
KM3HU Ha 3eMiie, OCHOBE €€ CyILleCTBOBaHMS;

IIOBBIIIIEHHE YPOBHS 3KOJOTHYECKON KyJbTYphl: IPUOOPETEHHE OIbITa
IUIAHAPOBAHUSI TOCTYNIKOB ¥ OLEHKM KX BO3MOXHBIX IIOCJIEACTBHMA UIs
OKpY’Karollel Cpelsl;

0CO3HaHHe TIIOOATBHOr0 XapakTepa SKOJOTMYEeCKUX HpobieM M IyTed ux
pelLIeHMs;

CIIOCOGHOCTh HCIONB30BaTh IMpUOOpeTaeMble IPH H3y4YeHHM OHOIOrUM
3HaHWS W YMEHWsS IpPU pELIeHUH IpobiieM, CBA3aHHBIX C PalMOHAIBHBIM
IPUPOMIONOb30BaHNEM  (COONIOJEHWE  IpaBWJ  MOBEACHHS B  IPUPOIE,
HalpaBJeHHBIX Ha COXPaHEHHE paBHOBECHS B JKOCHCTeMaX, OXpaHy BHUJIOB,
aKocHCcTeM, buochepsl);



aKTHBHOE HENpUATHE [EeUCTBUH, NPUHOCALIMX Bpeld  OKpPYXKaroulei
IPUPOJHON Cpelle, yMEHHe IIPOrHO3UPOBATh HEGIArONpUATHBIE 3KOJOTHYECKHE
IIOCTIEACTBYS NPEANPUHUMAEMBIX IEHCTBUA U IPENOTBPAIIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOIMYECKOTO MBILIIEHNs, SKOJIOTHUECKOH KYNbTYPHI,
OIbITa JeATEIbHOCTH 5KOJIOTHYECKOH HalpaBJIeHHOCTH, yMEHUs
PYKOBOZCTBOBAaThCSI MU B I103HABATEJIbHOM, KOMMYHHUKATHBHOM M COLIMAJILHOMN
[IPaKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKON NESTEIbHOCTH SKOJOTUYECKOMN
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOrO MO3HAHMSA:

ChOpMHUPOBAaHHOCTE MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3sBUTHsS HayKH M OOLIECTBEHHOW NMPaKTHKH, OCHOBAHHOTO Ha JUAJIOre
KYJIBTYD, CIIOCOOCTBYIOIIEr0 OCO3HAHHUIO CBOETO MECTa B IOJIUKYJILTYPHOM MUDE;

COBEPIIIEHCTBOBAHUE S3BIKOBOM M YMTATENbCKOM KyJIbTYyphl KakK CpeACTBa
B3aMMOZEWCTBHS MEXY JIOABMHY U IO3HAHUS MUDA,

[OHMMaHHe CHenu(UKH OUOJOTHH KaK HayKW, OCO3HaHHS €& pOJd B
GopMUpOBaHNM pPalMOHATILHOIO HAYYHOTO MBIIUIEHUS, CO3JaHUM [EIOCTHOIO
IPEACTaBIECHUS 00 OKpYXalolleM MHpe KaK O eIWHCTBE NMPHPOIBI, YelloBeKa W
obmecTBa, B IO3HAHWU NPUPOIHBIX 3aKOHOMEPHOCTEH ¥ pEIIeHUH MpobieM
COXpaHEeHUs IPUPOAHOIO PaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTUH IJII COBPEMEHHOM IMBHII3AINN:
obecriedeHuss HOBOTO YPOBHS DPa3BUTUS MEAUIMHEI, CO3MaHUE IMEPCHEKTUBHBIX
OuoTexHONOrUi, CHOCOOHBIX pellaTh pecypcHble IpoOJieMBbl  pa3BUTHS
YeJIOBEUEeCTBa, IMOMCKA MyTel BBIXOJA U3 ITIO0ANBHBIX 3KOJOTUYECKUX MpobiieM H
obecrieyeHuss Imepexoma K  YCTOWYMBOMY  pa3sBUTHIO, DPaLAOHAIBHOMY
HCIIOJIb30BaHUIO IPHUPOIHBIX PECYpcOB U (OPMHUPOBAHHMIO HOBBIX CTaHIApTOB
KU3HY;

3aWHTEPECOBAHHOCTh B IIONyYeHUHM OHOJOTMYECKUX 3HAHMM B IENAX
NOBBIIIEHUsST OOWIeH KyJbTyphl, €CTECTBEHHO-HAy4HOM TIDaMOTHOCTH, Kak
COCTaBHOM 4acT¥ (pYHKIIMOHAIBHON I'PaMOTHOCTH 0O0y4arouuxcsi, OpMUPYyEMOH
IIPU U3YYECHUU OMOJIOTUH;

MMOHUMaHHEe CYIIHOCTH METOIOB IIO3HAHUs, UCIIONb3YyEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTM WCIOJb30BaTh IIOJIy4aeMble 3HAHWs [JIs aHauu3a Hu
0OBSICHEHNsI SBJIIEHHUM OKPY)KAIOUIET0 MHpa ¥ INPOUCXOASIIIUX B HEM H3MEHEHUH,
yMeHHE JeNaTh OOOCHOBAHHBIE 3aK/IOYEHHs Ha OCHOBE HAy4YHBIX (aKToB M
HMEIOIINXCS JAaHHBIX C LIEJIBIO TOTyYEeHHs JOCTOBEPHEIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENILHO KCIIONB30BATh OMONOTHYECKME 3HAHUS IS
peteHys IpobJeM B peabHBIX XKU3HEHHBIX CUTYAIVX;

OCO3HAHHE LEHHOCTH HAYYHOU [ESITeNbHOCTH, IOTOBHOCTH OCYIISCTBIIATH
IPOEKTHYIO ¥ UCCIIE0BATENbCKYIO NEeSTENbHOCTD MHANBUIYAIBHO U B IPYIIIIE;



FOTOBHOCTP M  CIOCOOHOCTR K  HENPEPBIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHKIO, K AKTHBHOMY IIOJNyYEHHIO HOBBIX 3HAHMH 1O GMONOTHMH B
COOTBETCTBHH C XU3HEHHBIMHU MTOTPEOHOCTIMH.

METAINMPEAMETHBIE PE3YJIBTATHI

MeranpenmeTaeie pe3ynbTaThl OCBOeHHs ydeGHOro mpeamera «Buomormsy»
BKJIIOYAIOT: 3HAYUMble Mg (OPMHUPOBAHHS MHPOBO33pEHMs OOyYarOLIMXCs
MEXIUCLUIIMHAPHBIE (MEXIIPEAMETHBIE) OOIeHAYYHbIE MOHSTHS, OTPAYKAIOIIME
[EJIOCTHOCTE HAy4YHOM KapTHHBI MHpa H CHENU(PUKY METOAOB IIO3HAHUS,
UCTIONIB3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEpIHsl, SBJIEHHE, MPOLECC,
CHCTeMa, Hay4HbId (aKT, NPUHIHUI, MIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHH,
WCCIIeIOBaHKE,  HaAONIONEHMEe, M3MEpeHHe, OKCIEPUMEHT W  JAPYruX),
yHUBEpCalbHbIe y4ueOHble JEeWCTBUS (MO3HABATENBHBIE, KOMMYHHMKATHBHEIE,

pETyJISATUBHEIE), obecneunBaroIye bopmupoBanue (GYHKIMOHAIIBHOM
TPaMOTHOCTM M  COLMAJbHOM KOMIIETEHIMH OOYYaloIIUuXCs, CIIOCOOHOCTh
obyyaromuxcs HCIIOJIb30BaTh OCBOEHHBIE MEKIUCLUIUIAHAPHEIE,

MHPOBO33pEHYECKHE 3HAHUS W yHUBepcalbHble ydeOHble JEeWCTBUSA B
[I03HABATEJLHON U COLIMANbHOMN IIPAKTHKE.

MeranpenMeTHble pe3yiabTaThl OCBOEHHSI MPOrPaMMBI CpPEIHEro OOIIero
00pa30BaHUsI JOJDKHBI OTPaXaTh:

OBananenue YHHBepCaJIbHBIMHU y4eOHBIMH MO3HABATEIbHBIMH
OefCTBUSIMMU:

1) 6a3oBbIe JIOrHYeCKHE AeHCTBUA:

CaMOCTOSITENIbHO ~ (OPMYJNUMPOBAaTh M  aKTyaJlH3UpoBaTh  Ipobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJIb30BaTh IMPU OCBOSHUM 3HAHWK NPUEMBI JIOTHYECKOTO MBILIICHUS
(aHanm3a, CHHTE3a, CPaBHEHHUSI, KJIacCU(PUKAUU, 000OIIEeHNUST ), PACKPBIBATh CMBICI
OUONOrnuecKux MOHATUHN (BBIIEIATh UX XapaKTepHble IMpPU3HAKH, YCTAHABIUBAThH
CBSI3U C APYTUMHU NOHATUSIMH );

OTpENeNATh IEeNU IeATeNIbHOCTH, 3alaBasl NapaMeTpbl U KPUTEpUH HX
JOCTUKEHHUSI, COOTHOCUTH PE3yJIbTaThl ASSITEIbHOCTY C IOCTABICHHBIMY LIEJISIMH,

HCII0JIb30BaTh OHOJIOTHYECKHE TTOHATHS Ui O0BsICHeHHS (PaKTOB U SBICHUH
KUBOU MIPUPOJIBI;

CTPOUTH JIOTHYECKHE paCCyXIEeHUs (MHOYKTUBHBIE, HENYKTUBHBIE, IIO
QHAIIOTHH), BBIABJIATH 3aKOHOMEPHOCTHM M IPOTHUBOPEYMs] B pPacCMaTPHBAEMBIX
SIBIICHUSIX, (OPMYJIHUPOBAThH BEIBOJBI U 3aK/IIOUEHUS;

IPUMEHSITh CXEMHO-MOJI€TIbHBIE cpeacTtBa UL IIpeICTaBICHUS
CYIIECTBEHHBIX CBfA3€l ¥ OTHOIICHHH B M3ydaeMbIX OMOJOrMYECKHX OOBEKTaX, a
TaK)kKe  IPOTHBOPEUHi  pPasHOr0  pPOAA,  BBHIABIEHHBIX B Pa3IH4YHBIX
UHOOPMALMOHHBIX UCTOYHUKAX;



paspabatbiBaTh MIIAH pereHus mpoGyeMbl C Y4ETOM aHaJr3a MMEIOIIUXCH
MAaTepHAJIBHBIX ¥ HeMaTepHalbHbIX pecypcoB;

BHOCUTH KOPPEKTHBBI B IEATENBHOCTD, OLIEHMBATH COOTBETCTBHE PE3yNILTATOR
[1eJIsIM, OLIEHUBATh PUCKH HOCeNCTBUH 1eATENPHOCTH,

KOOpIMHMPOBATh M  BBIMOJHAITE paboty B  YCJIOBHAX peanbHOro,
BUPTYallbHOTO X KOMOMHHMPOBAHHOTO B3aUMOICUCTBUS;

pasBHBaTh KPeaTHBHOE MBILIJIEHHE TIPY PELIEHUH JKA3HCHHbBIX npobneM.

2) 6azoBbIe pec/eoBaTebCKHe e CTBHS:

BIIaIeTh HaBbIKAMHU y‘ieGHO-I/ICCJ'IeJIOBaTCJIBCKOﬁ ¥ IPOEKTHO} AeATENBHOCTH,
HaBbIKAMHU  pa3peleHUs npobnemM, CIIOCOGHOCTHIO W TOTOBHOCTBIO K
caMOCTOSITENNBHOMY TIOUCKY METOMIOB peleH s PaKTAIECKUX 3aa4, IPUMEHECHHUIO
pa3IUYHBIX METOOB [IO3HAHHUS;

JCIIONb30BaTh pa3lMyYHBIE BUIBL JeSTePHOCTH IO  TIOJLyUCHHIO HOBOI'O
3HaHWs, €ro HHTepnpeTallH, npeoOpa3oBaHuio 1 IIPUMEHEHUIO B y4eOHBIX
CUTyalUsIX, B TOM 9KMCIIe TP CO3aHUM YUEOHBIX ¥ COLUANBHBIX IIPOEKTOB;

dopmupoBaTh HayYHBIA TAI MBILUICHHS, BafeTh HAydHOH TEepMUHONOTUCH,
KITFOUEBBIMY TOHSTHAMU U METOAAMH,

cTaBuTh ¥ (QopMynupoBaTh cobcTBeHHBIE 3a1add B 06pa30oBaTebHOH
JeSTeNBHOCTH U XU3HEHHBIX CUTYyaLHUAX;

BLISBJISTH TPUYAHHO-CIENCTBEHHBIC CBS3M M AaKTyalu3upoBaTh 3a/aty,
BBUIBMTATh TUIOTE3y €€ peIeHud, HAXOIWTh ApryMEHThI AJA J0Ka3aTeIbCTBA
CBOMX YTBEPXKIEHUH, 33/1aBaTh riapamMeTphl U KpUTEPUH pELIEeHNsT;

QHATW3APOBATh MOIYYEHHbIE B xome pelleHus 3a1add pe3ynbTaThl,
KPUTAYECKH OLEHUBATh HX JOCTOBEPHOCTb, IPOrHO3MPOBATE W3MeHEHUe B HOBBIX
YCIIOBUSIX;

J{aBaTh OIEHKY HOBBIM CATyallliIM, OLIEHUBATh IpHOOPETEHHBIN ONBIT;

OCYIECTBIATD IleNleHaNPaBICHHBIA TOUCK repeHoca CpeicTB M crioco6oB
JeficTBUs B TPOGECCHOHATBHYIO cpenys;

yMeTh TEePeHOCUTh 3HAHWA B TIO3HABATENBHYIO M IPAKTHIECKYIO obnacTu
WKU3HENEeITeIbHOCTH;

yMeTh WHTErpHpOBaTh 3HAHWS U3 PA3HBIX MPEAMETHBIX o0nacTew;

BHLIBMTATh HOBBIC WIEH, Ipeanarath OpUTHHAIIBHbIC MOXXOMbBL 1 pelIeHus,
CTaBUTH NPOONEMBI U 3a/1a9H, JOTYCKAIOLIHe allbTePHATHBHEIC pelIeHus.

3) paboTta € uHpopManuen:

opHeHTnpOBafLCﬂ B pa3A4HBIX HCTOIHHKAX uropmanuy (TEKCTe y4ebHOro
HocobHs, HAyYHO-TIOMYJAPHOH nuTepaType, OUONOrMYSCKUX cnoBapsix ¥
CIIpaBOYHMKAX, KOMIIBIOTCPHBIX Ga3ax OAHHBIX, B uTepHeTe), aHATU3UPOBATE
yHGOPMALIVIO PA3IMYHBIX BUOB 1 dopM TpencTaBIeHus, KPUTHYECKH OIEHUBATH
e& JOCTOBEPHOCTD ¥ HETPOTUBOPEUHBOCTE;



dopMyIpOBaTh 3aIPOCHl W MPUMEHATH pasNUyHble METOMBI IPH IMOKCKE H
otGope 6UONOrMYecKol HHPOpMAIKH, HeoGXOTEMOM JUTS BBITIOJHEHHS yYeOHBIX
3a/1a4;

npuobpeTaTh OIBIT HCHIOJB30BAHU MHPOPMAIMOHHO-KOMMYHUKATHBHBIX
TeXHOJIOTUi, COBEPLIEHCTBOBATh KYJIbTYPY aKTHBHOTO MCIIONb30BAHMUS PA3IMUHBIX
TIOMCKOBBIX CUCTEM;

CaMOCTOSTENPHO  BHIOMparh — ONTHMAJIBHYIO dbopmy  IpeNCTABJIEHUS
Gurooruueckoil HHbopMaNun (CXeMBI, rpaduKu, JuarpaMmel, TaOJIMIbI, PUCYHKH
u Ipyroe);

ACIIONB30BATh HAydYHBIH $3BIK B KayecTBe CPENCTBA npu pabore C
GHONOTHUECKO —HMH(pOpMalued: MPUMEHATh —XUMHYECKHE, usuueckune U
MaTeMATHYeCKie 3HAKM ¥ CHMBOJBL, (HOPMYJEL, a66peBraTypy, HOMEHKIATypY,
JCIIONB30BaTh M 1Peobpa3oBBIBATH 3HAKOBO-CUMBOJIHUYECKHE  CPENCTBA
HArJSAHOCTH;

BIajeTh ~ HAaBbIKAMM  paclo3HaBaHuA U zammTel  UHGOpMAIWH,
uH(QOPMALFIOHHON 0e30MacHOCTH JTWYHOCTH.

OBJajenue yHHBEpPCAIbHBIMH KOMMYHHKATUBHBIMHU JAeCTBUAMM:

1) oOmeHue:

OCYIIECTBIISITh KOMMYHHUKAIMH BO BCEX cepax JKU3HH, AKTUBHO y4acTBOBATE
B IMAJOTe WM JUCKYCCHH IO CYHIECTBY o6eyxmaeMoii Tembl (yMEHHE 3a/1aBath
BOIIPOCHI, BBICKA3bIBATh CYXICHMA OTHOCHUTENILHO BBITOJIHEHHUS npezasaracMon
3aauy, YIATBIBATh HHTEPECHl M COTTACOBAHHOCTH HNO3UIWH JpYyTUX y4aCTHHUKOB
JAAJIOra MIH IUCKYCCHH);

pacro3HaBaTh HeBepOanbHBIE CPENCTBA obOlienus, MOHUMAaTh 3HAYCHHE
COLMANBHBIX 3HAKOB, PEIIOCHLIOK BOZHUKHOBEHMSI KOH(MIMKTHBIX CUTYyaLMH,
yMeTb cMsr4aTh KOH(MIMKTHI X BECTH NIEPErOBOPEL,

BaeTh pa3IdIHBIMU crocoGaMu OBIIeHYs ¥ B3aMMOJEHCTBHS, MOHAMATL
HaMepeHus APYruX JIHONeH, IPOABIATE yBaKUTEIbHOE OTHOIICHUE K cobeceHUKY
¥ B KOPPEKTHOI popme popmyTHpOBaTh CBOMU BO3PaKEHUS;

pa3BEPHYTO ¥ JIOTHYHO H3jaratk CBOIO TOUKY 3DEHHsS C HCIOJB30BAHMEM
S3BIKOBBIX CPEICTB.

2) coBMeCTHas NeATeJIbHOCTh:

[IOHMMATh ¥ KCIIONbH30BaTh MPEUMYyIIECTBA KOMAH/IHON ¥ WHMBUIyaIbHOHN
paboTBI MpU PEIICHAN GHONOrIHYECKOi TPOGIeMbl, 000CHOBBIBATE HeoOX0qUMOCTh
IpUMEHEeHUs TPYITOBBIX hopM B3aMMOAEHCTBUS PHA pemeHyy y1eOHOH 3a/a1H;

BLIOMpaTh TEMATHKy M METOIBI COBMECTHBIX JEHCTBHH C y4ETOM 06Imux
MHTEPECOB U BO3MOKHOCTEM KAXKIOTO YIeHa KOJIeKTHBA,

IpUHEMATh  LEJH COBMECTHOM  JeATeNbHOCTH, OpraHM30BbIBATH 1
KOOpJMHMPOBATH NEUCTBUS MO e JOCTIDKEHHIO: COCTaBJATH ILIaH I CTBUM,



pacmpenelnsTe pond ¢ yu€TOM MHEHWM y4YaCTHHUKOB, 00cyXIaTh Ppe3yybTaThl
COBMECTHO# pabOTBHL;

OlleHMBATh KayecTBO CBOErO BKJANd 4 KaXIOro ydyacTHHKa KOMAHIBI B
o6muii pe3ypTat o pa3paboTaHHBIM KPATEPASIM,

mpenyaraT HOBBIC TPOEKTEL, olleHMBaTh HJeW C TO3UIHUA HOBU3HBI,
OpUTMHAIBHOCTH, TIPAKTHYECKOH 3HAUUMOCTH,

OCYIECTBIIATh TIO3UTUBHOC cTpaTernyeckoe MOBEACHUE B pa3nUyYHBIX
CUTYAIUsX, IPOSIBILITH TBOPUCCTBO 1 BOOGpakeHue, ObITh PHUIMATUBHBIM.

OgjajeHne yHHBepcaabHbIMHU peryiaTHBHLIMH HelicTBHAMM:

1) caMoOpraHM3alus:

JICIIONB30BaTh OUOJOTHYECKUE 3HAHUA Ul BBISIBJICHUSA npobieM U HX
pelleHus B XKU3HECHHBIX 1 yueOHBIX CUTYaHAX;

BBIOMpaTh Ha OCHOBE 6UONOTMUYECKUX 3HAHWH MENeBbe N CMBICJIOBBIE
yCTAQHOBKY B CBOHX JEACTBUSX M TOCTyNKaX IO OTHOIIEHHUIO K XKUBO! NPUPOAS,
CBOEMY 3I0POBbIO 1 3710POBBIO OKpY>KaroIluX;

caMOCTOSITENIBHO OCYIIECTBIIATH [103HABATENBHYIO AESITEIBHOCTD, BBISIBIIATD
npo0ieMsl, CTaBUTE A dopmynupoBaTh coOCTBEHHBIE 32712494 B 06pa3oBaTENBHOM
JeSTeIbHOCTA U XKA3HCHHBIX CUTYyaLUsIX;

CAMOCTOSTENIPHO ~ COCTABJIATH  IUIAH peLIeH npobneMsl yu&TOM
AMEIOLIAXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U TIpeIoYTEeH ]

J{aBaTh OIEHKY HOBBIM CUTyallMiIM;

pacIupsTh PAMKU yueGHOro mpeaMeTa Ha OCHOBE JIMYHBIX TIpeIodTeHNH;

Jenath OCO3HAHHBIA BBIGOD, ApPTyMEHTHPOBATE €I'0; GpaTb OTBETCTBEHHOCTD
3a pelIeHuE;

OlLICHUBATH IpUOOPETERHBIH OIIBIT;

croco6cTBOBaTH HOPMUPOBAHHMIO 1 IPOSIBIICHUIO [IUPOKOW JpyAuIUM B
pasHbIX 001acTAX sHaHWH, MOCTOSHHO IOBBIMIATH CBOM o6pa3013aTem>Hmﬁ u
KyNbTypHbIH yPOBCHD.

2) caMOKOHTPOJIb:

[aBaTh OLIEHKY HOBBIM CUTyauusM, BHOCUTh KOpPPEKTHUBBI B nesaTenbHOCTD,
OlLleHUBATh COOTBETCTBUE pe3yNbTaToB LEIIM;

BlafeTh  HaBbIKaMHU no3HaBaTenpHOM  peduexcuy  KaK OCO3HaHUs
coBeplIaeMbIX JeficTBUA M MBICTATENBHBIX [pOLECCOoB, HX pe3ylbTaToB Y
OCHOBaHHM, UCIOJIb30BATH npuéMbl pedrexcun A OLIGHKM CHTyaluH, BHIOODA
BEpPHOTO PEIICHNS;

yMeTb OIeHUBaTh PUCKH ¥ CBOEBPEMEHHO IPUHMMATE peleHuss MO HUX
CHHKEHHIO;

IpWHAMATh MOTHBBI U apryMeHThl ApYTuX IIpH aHayiu3e pe3ysbTaToB
NesaTebHOCTH,



3) npuHsTHE Ce0s U APYIAX:

npuHUMAaTh cedsi, MOHUMAas CBOH HeIOCTaTK{ U JOCTOUHCTBA,

IpUHUMATh MOTHBBI 1 apryMeHTBl APYTHX TpH aHaju3e pe3yJabTaToB
IeATeNbHOCTH;

Ipu3HaBaTh CBOS IPaBO U NMPABo JPYTUX Ha OIIAOKH;

pa3BUBaTh CTIOCOOHOCTD MOHMMATD MHUP C TIO3MIIAY APYTOro YenoBeKa.

IPEJMETHBIE PE3YJBTATBI

I[IpenMeTHBIE PE3YIBTATHI OCBOEHHUsSI TIPOTPaMMBl COO mno Ouoyoruu Ha
6230BOM YPOBHE BKIIOYAIOT crenEduuecKue M y4eOHoro npemMera «BUOTIOTUA»
HayuYHble 3HAHUS], YMEHUA 1 crioco6bl IEHCTBUM MO OCBOCHHMIO, HHTEpIpETALny |
npeobpa3oBaHUIO sHAHM, BAB! JEATETHHOCTH 1O MONYIEHHIO HOBOI'O 3HaHUS H
pUMEHEHHIO 3HAHUA B pa3MYHBIX YIEOHBIX CHTYalHAX, a TaKkKe B pealbHBIX
KA3HEHHBIX CHUTYallUsX, CBA3AHHBIX C Guosoreil. B mporpamMme NpeIMETHBIC
pe3yJIbTaThl PEICTABICHBI 1O rozfam o0y4eHUs.

[IpeaMeTHBIE Pe3yJIbTAThl OCBOEHHUS y4eOHOro mpenMeTa «Buonorus» 6 10
Kaacce NOJDKHBI OTpaXaThb:

chopMIPOBAHHOCTD sHaHuil O MecTe ¥ poyu OuoJorny B cricTeMe Hay4HOIo
3HaHUS eCTECTBEHHBIX HayK, B GopMUpOBaHUH COBpEMEHHOH eCTECTBEHHO-
Hay4HO} KapTHHBI MHUpa M HAy4HOTO MHPOBO33PEHHS, O BKJIale POCCHMCKHX ¥
3apyOeKHBIX yuEHBIX-OHOTIOTOB B pasuTHe OMONOTHH, (yHKLHOHATBHOHU
rPaMOTHOCTH 4eJI0BeKa Ml pelmeHys KU3HCHHBIX 33713,

yMeHHe pacKphIBaTh copepikaHne OuONOrniecKux TEpMHHOB U NIOHSTHR:
U3Hb, KIETKa, OPraHu3M, merTabomu3M (oOMeH BemecTB H npeBpaleHue
3Hepruu), roMeocras (camoperyJisiiys), ypOBHEBas OpraHM3alus KUBBIX CHCTEM,
CaMOBOCITPOM3BEICHAC (penmpoAyKIus), HACTeICTBEHHOCTD, H3MEHIMBOCTE, POCT 1
pa3BUTHUE;

yMeHue usjararh Gronormyeckae Teopud (KJIETOTHAs, XpOMOCOMHAA,
MyTalMOHHAs, IEHTPaIbHal jorMa  MOJIEKyJISPHOH Guonoruu), 3axomsl (I
Merzens, T. Moprana, H. 1. Bapunosa) 1 ydenus (0 LEHTPax MHOroo0pasus
TIPOMCXOMIEHUS KyJIBTYPHBIX pactennit H. W. BasuiioBa), ONPENeNsATh IPAHKIIEL
¥iX IPUMEHAMOCTH K XKHUBbIM CHCTEMaM;

yMeHpe BIaJeTh METONAMA Hay4HOTO MO3HAHUS B GuoNOruy: HabIIoeHNne U
OMUCAHUE JKUBBIX CHCTEM, TPOLECCOB H gBJICH}, OpraHM3alUs M TPOBEICHHC
6OJIOTMUECKOro  OKCIEPUMEHTa, BBIIBYDKEHHE  THIOTE3BL BBISIBIICHHE
3aBACHMOCTH MEXIy HCCIelyeMbIMA pequUMHAMHA, OOBSCHEHHE MOJIyYEHHBIX
pe3yNbTaToB, JCIIONIb30BAHHBIX Hay9IHBIX OHSTHH, TEOpUil W 3aKOHOB, YMEHHE
JenaTh BHIBOJIbI Ha OCHOBAHMH [1OJIydeHHBIX pe3yJIbTaTOB;

yMeHHe BbIIEIATh CYIIeCTBEHHbIS MPU3HAKA BHpYCOB, KJIETOK TPOKApHOT u
SYKapHOT, OXHOKIETOHBIX 4 MHOTOKIETOYHBIX OpraHM3MOB, 0COOEHHOCTH



mporeccos: 0OMeHa BEIIECTB 1 [peBpaLIeHHs dHEpPrun B KJIETKE, doTtocunTe32,
[IIaCTMYECKOr0 ¥ JHEPreTHIecKoro oOMeHa, XEMOCHHTE3a, MHTO32, Melio3a,
OIJIOLOTBOPEHHS, Pa3MHOXCHU, MHIVBHAYQIBHOTO  PasBUTHA OpraHmsma
(oHTOTEHE3);

yMeH#e [PUMEHSTh TONYICHHbIC sHaHus U OOBACHEHHsS OMONOTHYECKHX
IIPOLIECCOB U SIBICHUH, M IPUHATAS TPaKTHYECKAX pelLieHu B TIOBCETHEBHOM
JKVW3HA C IIeNbl0 00ecredeHus 6e30MIACHOCTH CBOEro 370pOBBA M 3MO0POBRA
OKpYKAIOLINX JIONEH, cO6IEOIeHHs] HOPM TPaMOTHOTO TIOBCCHMS B OKpy KaroIen
IPUPOIHON Ccpele, MOHMMAHUC HeOOXOMUMOCTH HCIIOJIB30BAHUA IOCTHXEHUH
coBpeMeHHO} ~ Ouwonornd M GHOTEXHOJOTWHA s PalvOHAIBHOrO
IPUPOAOTIONIB30BAHNAS;

yMeHuWe pemarh JEMCHTAPHBIC reHeTHYecKUe 3ajadd Ha MOHO- H
JUrHOpUIHOE CKpelMBaHue, CLIeIIeHHOE HaC/eJI0BaHue, COCTABILATE CXEeMBI
MOHOTHOPHIHOTO CKpeIMBaHus I mpeJcKa3aHusl Haclel0BaHMs IPU3HAKOB Y
OpraHu3MOB;

yMeHHe BBIMOJHATE naGopaTopHble ¥ MPAKTHICCKIC paboThl, COOMIOAATE
npaBuIIa Ipu padoTe ¢ y4eGHBIM H J1a00PaTOPHEIM 060pyHOBaHNEM,;

yMeHHe KPUTHIECKH OLlEHWBATh W HHTEPIPETHPOBATE uH(OpPMAIKIO
GHOJIOTHYECKOT0  CONepXKaHu, BKIIOUAONIYIO TICEBJOHAYYHBIE 3HAHUA u3
pa3IM4HBIX MCTOUHUKOB (cpencTBa MaccoBo# yHGOPMALI, HayIHO-TIOMYyIAPHEIC
MaTepHanbl), ITHYECKue acreKTHl COBPEMEHHBIX JcciIeOBaHUN B OwojOrUH,
MeIuIHe, OXOTEXHONOT U1,

yMeHHe CO3[aBaTh coBCTBEHHBIE TMCHMEHHBIE W YCTHBIC cOO0ILEH S,
06061mas OMONOruIeCKyIO pH(pOpMALKIO U3 HECKONBKAX WCTOYHUKOB, TPAMOTHO
JICIIOJIB30BaTh MOHATHHAHBIN anmapar OUOJIOTHH.

IIpenMeTHBIE Pe3yJbTAThl OCBOEHHSI y4eOHOro mpenMera «Buonorus» 6 11
Kaacce NOJDKHBI OTPAXKATh:

chopMUPOBAHHOCTE sHAHUH O MECTe ¥ Poju OHOJOTHH B cricTeMe Hay4HOro
3HaHHS eCTECTBEHHBIX HayK, B hopMIpOBaHIA COBpEMEHHO! eCTECTBEHHO-
Hay4yHO¥ KapTHHBI MHUpa A HAyYHOrO MHMPOBO33PEHHS, O BKJIQ[le POCCHHCKHX H
3apyOeXKHBIX y4&HBIX-OHOTIOTOB B pasBuTHe OHONOIHH, (yHKIMOHANBHOHU
rpaMOTHOCTH 4eJI0BEKa I pellIeHys JKU3HCHHBIX 3a/1a;

yMeHVEe DacKphIBaTh coziepykaHye OMONOTHICCKuX TEPMUHOB H [OHSATHH:
By, TIOMyJIALMsI, TEHOQOHT, SBOJIIOLIUS, JBHKYIIAE CHUIIBI (dpaxTOpBI) IBOJFOLHH,
IPHUCIIOCOOTICHHOCTD OpraHu3MOB, BHI006pa30BaHue, JKOJIOTHICCKUC daxTopsl,
SKOCHCTEMA, ~ IIPOMYLEHTBI, ~ KOHCYMEHTEL, pemyLeHTsl, ~ LemH NUTaHu,
SKONOrHUecKas IIpaMuia, OHOTeoLeHo3, ouochepa;

yMeHHe W3Narath GHOOrHUECKe TeOpUH (IBOJIOLMOHHA teopus 4.
JlapBuHa, CHHTeTAYECKas TEOPHA 3BOJIIOIIMM ), 3AKOHBI ¥ 3aKOHOMEPHOCTH



(3apOMBIIIEBOrO CXOACTBA K. M. Bopa, uepefoBanus IaBHBIX HanpaBJeHUA U
myTe# 3BOJIIOLN A. H. CesepuoBa, y4eHUd O 6uochepe B. M. BepHa/ICKOro),
OmpeeNATh IPaHALBl XX IPUMEHAMOCTH K XHBBIM cucTeMaM;

yMeHue BJafieTh METOIaMH HAy4HOTO MO3HAHHUS B GuoJorTHK: HAOMONCHUE 1
OMUCAHHME JKUBBIX CHCTEM, IPOLECCOB H qBJICHHH, OpraHU3alys U TMPOBEICHHC
GHONOrAUECKOro  OKCIEpUMEHTa, BBIABUIKEHHE  TUIOTE3bL, BLISIBJICHUE
3aBHCHMOCTH MEXIY HCCIEeNyeMBbIMH BeMUMHAMY, OOBSICHEHHE IOJyICHHBIX
pe3ynbTaToB, JCIIOJIb30BAHHBIX HAY9IHbIX [IOHSTH#, TeOpuil ¥ 3aKOHOB, yMEHHC
JenaTh BBIBOJbI Ha OCHOBaHUH TIOJTy4EHHBIX pe3yIbTaToB;

yMeHHe BBIIEIATE CYIIeCTBEHHbIC TPU3HAKA cTpoeHusi OHONOTMYECKUX
0OBEKTOB: BHUOB, TOMmyNsuui, MPOINYLEHTOB, KOHCYMEHTOB, PeIyLeHTOB,
GUHOreOoleHO30B M IKOCHCTEM, 0cOBEHHOCTH  IIPOLIECCOB: HACIIeICTBEHHOM
A3MEHYMBOCTH, €CTECTBEHHOI'O ot6opa, BUAO0Opa3OBAHML, IPUCIIOCODICHHOCTH
OpTaHU3MOB, HEHCTBHA SKOJIOTMYECKHX (aKkTopoB HA OpraHu3Mbl, MEPEHOCA
BellecTB M [OTOKa BHEprud B 3KOCHCTEMAX, AHTPOIOTEHHBIX U3MEHEeHUH B
sKOCHCTEMAX CBOE# MECTHOCTH, KpYroBOpOTa BEIIECTB 1 BGHOreOXUMHUIESCKUX
nuKiI0B B 6rochepe;

yMeHue MPUMEHATH TIoTydYeHHbIe 3HAHUS UL oObscHeHHs OHOJOTHIECKUX
IpOLIECCOB U gBITeHHH, IUIs TPUHATHS IPAKTHICCKUX peuieHu# B [OBCEIHEBHOM
KU3HH C IeNblo 00ecredeHHs 6e30aCHOCTH CBOEro 3I0poBbA H 3I0pOBBS
OKPY KaroLIMX mofieit, coomoneHys HOpM rPaMOTHOTO MOBENCHMS B OKpy?KalolIeH
TIPUPOJTHO¥ CPene, [OHHMaHHe HEeoOXOAUMOCTH MCTIOIb30BaHMS IOCTHKEHUH
COBpeMEHHOM 0HOTOTHH UL paLIOHANBHOTO IPUPOJOTIOJIB30BAHM;

yMeHHe pemarhb yeMeHTapHble OMONOTIeCKIe 3a7a4y, COCTaBJIATh CXEMBI
repeHoca BelecTs U SHeprii B sKOCHCTEMAX (LenH TIUTaHUA);

yMeHHe BBITOIHATE naGopaTopHble ¥ MPAKTHHECKHAC paboThI, COOMIOAATE
npaBua Npu paboTe ¢ yueOHBIM 1 1a60paTOPHBIM 060pyAOBAHUEM;

yMeHHEe KPUTAICCKH oLeHWBaTh ¥ MHTEPNPETHPOBATE uH(OpMALHIO
GHOJIOTUUECKOr0  COIepKaHus, BKJIIOYAIOLIYIO [CEBIOHAYIHbIC 3gaHusd U3
pa3IMYHbIX HCTOUHUKOB (cpencTBa MaccoBoi HHGOpMaNuy, Hay9HO-TIOIYJIAPHBIC
MaTepHaibl), ~ PaccMaTpuBarh rioGanbHblE  OKOJIOTHYECKHE npoOIEeMBI
COBPEMEHHOCTH, HOpMHUPOBATE 10 OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

yMeHue Co31aBarh coBGCTBEHHbIE NMCHMEHHBIC H yCTHBIE coo0mIeHus,
060611ass OMONOrUIECKyIO pHGOpMAIMIO U3 HECKOJIBKMX MCTOYHHMKOB, TPaMOTHO
KCIIOJIb30BAThH MOHSTUMHBIA anmnapaT OHOJIOTUH.
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YUYEBHO-METOJUYECKOE OBECIIEYEHME OBPA30OBATEJIBHOT'O
MPOLIECCA
OBSIBATEJIbHBIE YYEBHBIE MATEPHAJBI JJI51 YAEHUKA

« Buostorus, 10 knacc/ Ilonomapésa W.H., Koprunosa O.A., JJoumnuza T.E.;
0]l peaKimen TTonomapésoii YL.H., O611ecTBo ¢ OrpaHH4eHHOH
OTBETCTBEHHOCTHIO VI31aTeNbCKUH IEHTP «BEHTAHA-TPA®»; AKIMOHEPHOE

o6ecTBo «I3natenscTBo «IIpOCBEICHUE

METOJUYECKHUE MATEPHAJIBI I YUUTEJISA

Buounorusi, 10 kmacc/ IMTonomapésa ML.H., Kopuunosa 0.A., JJomunuHa T.E.; moxn
penaxkuuen IMouomapésoit M.H., O61ecTBO C OTpaHHIEHHOK OTBETCTBEHHOCTBIO
W3parenbCKuil LEHTP «BEHTAHA-TPA®»; AKIHOHEPHOE 0011eCTBO

«3natenscTBo «IIpocBEMICHUEY

[ ®POBLIE OBPA30BATEJIbHBIE PECYPCBHI 11 PECYPCBI CETHA
MUHTEPHET

https:// workprogram.edsoo.ru/work-programs/4 10005



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 669156940959655819463310575184336563501118402906
Bnapgeney bynatosa Hatanba BnaguMupoBHa

OeicTevTened C 23.01.2025 no 23.01.2026



http://www.tcpdf.org

		2025-02-07T17:29:07+0500




