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HOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke nOporpaMMbl MO OHOJIOTHH TEOPETUUYECKYI0 OCHOBY JUIs
ompeNesieHns] TOIXO0J0B K (OPMUPOBAHUIO COJIEpXKAHUA Y4YEOHOro TmpeameTa
«buonorus»  cocTaBWIM:  KOHIENTyajlbHble Tnonoxkenus PIOC COO o
B3aUMOOOYCIIOBJICHHOCTH 1I€JICH, COJIepkKaHus, pe3yJbTaTOB O0OyUYeHUsI U TPeOOBaHUI
K YPOBHIO MOJTOTOBKH BBIMTYCKHUKOB, MOJIOKEHUSI 00 OOIIUX MENsIX W MPUHIUIIAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeIHEro 00111ero o0pa3oBaHus
B Poccutiickoit denepainun, a TakKe MOJI0KEHUs 0 creruduke 61uoaorun, e€ 3HAaUCHU U
B TIO3HAHWU >KUBOM TPHUPOJBI M OOCECIEUEHUM CYIIECTBOBAHUS YEIOBEUECCKOTO
obmectBa. CoryiacHO Ha3BaHHBIM IMOJOKEHUSIM, OMpPEACICHbl OCHOBHBIC (YHKIIMU
IpOrpaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma 1o Ouonoruu Aa€T MpeACTaBICHUE O IENIX, 00 00IIel cTpaTeruu
00y4eHUs, BOCIIUTAHUS U PA3BUTHS O0YYAIONIUXCS CPEJCTBAMU YUEOHOTO Tpeamera
«buonorus», onpenensier o0A3aTeNbHOE MPEAMETHOE COAEpKAaHUE, €r0 CTPYKTYPY,
pacrpeneneHue 1o pasleliaM MU TeMaM, PEKOMEHIYEMYIO IOCIEA0BATEIbHOCTh
U3y4YeHHs] y4eOHOro maTepuajia ¢ Yy4€TOM MEXKIPEAMETHBIX U BHYTPHUIPEIMETHBIX
CBs3€l, JIOTMKM 0Opa3oBaTeIbHOTO MpPOLECCa, BO3PACTHBIX  OCOOEHHOCTEM
00yJaromuxcs.

B nmporpamme mo OMOJIOTHH TaK)K€ YUUTHIBAIOTCS TPEOOBAHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METaNpeAMETHBIM U TPEIMETHBIM pe3ynbTaraM OOy4YeHHsS B
(bopMUpPOBaHUY OCHOBHBIX BHJIOB y4E€OHO-IO3HABATEIBbHOU JEATEIHHOCTH/YICOHBIX
NEeHCTBHM 00YyJaroNUXCs IO OCBOSHUIO COJIEPKaHUsI OMOJIOTHYECKOTO 00pa30BaHMS.

B mporpamme mo O6uonoruu (10-11 kmaccel, 6a30BbIii ypOBEHB) peaIn30BaH
OPUHIMI TPEEeMCTBEHHOCTH B U3Y4YCHHHM OWOJOruMu, Omaromaps uyeMy B HeH
MIPOCMATPUBAETCSl  HANPABICHHOCTh HA  pa3BUTUE 3HAHUW, CBA3AHHBIX C
dbopMHUpOBaHNEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [IECHHOCTHBIX OPUEHTAIIUN
JUYHOCTH, KOJIOTUYECKOTO MBIIIJIEHUS, IPECTABICHHI O 3I0pOBOM 00pa3e KU3HU U
OEepeXKHBIM OTHONICHHEM K OKpyKarolied mpupomHoit cpene. [loatomy Hapsgy c
M3YUYEHHUEM 00IIEOMOIOrMYECKUX TEOPUIA, a TAKKE 3HAHUI O CTPOEHUH KUBBIX CUCTEM
PA3HOTr0 paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX MPOIIECCOB B IpOrpamMme
mo OWOJIOTMH YAEICHO BHUMAaHWE WCIOJIb30BAHUIO TOJYYEHHBIX 3HAHWA B
MOBCEIHEBHOM JKU3HU ISl PEIICHUS MPUKIAAHBIX 3a/1a4, B TOM Yuciie: TPoPUIaKTUKH
HaCJIEJICTBEHHBIX 3a00JI€BaHUI YeI0BEKa, MEMKOT€HETUYECKOT0 KOHCYJIbTUPOBAHMUS,
00OCHOBAaHMSI HKOJOTUYECKH 1€JIecO00pa3HOro TMOBEJACHUS B  OKpYKaromiei
NPUPOJITHON Cpele, aHadu3a BIWSHUS XO3SWCTBEHHOW AEATEIBHOCTH YEJIOBEKa Ha



COCTOSIHUE TIPUPOIHBIX M HMCKYCCTBEHHBIX OSKOCHCTEM. YCHJICHHE BHHMAaHHUS K
MPUKJIAHON HAMPaBICHHOCTH Y4eOHOro mnpenMera «bHOIOTHS» MPOAUKTOBAHO
HEO0OXOIMMOCTHIO 00€CTIeUeHUsl YCIOBUM JIsl peLIEHUsI OJJHOM M3 aKTyalbHBIX 3a7a4
IIKOJILHOTO OMOJIOTHYECKOTO 00pa3oBaHusi, KOTopas npeanojaraeT GopMUpOBaHUE Y
oOydJaromuxcs CIHOCOOHOCTH  aJanTUPOBaThCSI K  U3MEHEHUSM  JUHAMHUYHO
Pa3BHBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpeaHETro 00IIero o0pa3oBaHus 3aHUMAeT BaXXHOE MECTO.
Ona obecneunBaetr (HOPMUPOBAHUE y OOYUYAIOMIMXCS MPEICTABICHUNW O Hay4dHOU
KapTUHE MHUpPA, paCIIUpPsICT U 000011aeT 3HAHUS O KUBOH MPUPOJIE, €€ OTIIMYUTEITBHBIX
NpHU3HAKaX — YPOBHEBOW OpraHMU3aIlMU U DBOJIOIUH, CO3AaET YCIOBUS JIJIS: IO3HAHHMS
3aKOHOB JKHBOW MPUPOJIbI, GopMupoBaHus GyHKIIMOHATHHOW TPaMOTHOCTH, HaBBIKOB
3JI0pOBOTO U 0E30IMacCHOTO 00pa3a )KU3HHU, IKOJIOTHIECKOTO MBIILICHHUS, IICHHOCTHOTO
OTHOIIICHUS K KUBOH NIPUPOJIC U YCIIOBEKY.

Bonbioe 3HayeHue OMOIOTHS MMEET TaKKe IS PEIICHUS BOCIHMTATEIbHBIX U
Pa3BHBAIOIIUX 33J1a4 CPETHETO OOIIETO 00pa30BaHMsI, COITMAIM3AIIUN 00yJaOIINXCS.
N3yuyenune Onosioruu ooecrieunBacT YCIOBHS 11 JOPMUPOBAHUS MHTCILICKTYaIbHBIX,
KOMMYHUKAlIMOHHBIX YU HMH(QOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIBTYpHI,
CIIOCOOCTBYET MHTErpallud OMOJOTUYECKUX 3HAHUN C MPEICTABICHUAMH U3 APYTHX
y4eOHBIX MPEIMETOB, B YaCTHOCTH, (PU3MKH, XUMHH U Teorpaduu. HazBaHHbIe
MOJIOXKEHUSI O TMpeHAa3HauYeHUH y4eOHOro mpeamera «bruosnorus» cocTaBuin OCHOBY
JUISL OTIpPEACNICHUs TOIXOAO0B K OTOOpY U CTPYKTYPHUPOBAaHUIO €r0 COJIEep KaHMs,
NPEICTaBIEHHOTO B MPOrpaMMe 10 OMOJIOTHH.

Otb6op conmepxkanus yueOHoro mnpenmera «buomorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TTO3UIUHI KyJIbTYPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBHH C KOTOPHIM
oOy4aromuecs: TOJDKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAYUMBbIC Ul (DOPMUPOBAHUS
o0IIIel KyJIbTYpHhI, OTIPEEISIONINE aJJIeKBAaTHOE MMOBEICHNE YEJIOBEKa B OKPY KaIOIIEH
MPUPOAHON Cpele, BOCTPEOOBAHHBIE B TMOBCEAHEBHON JKM3HU M TPAKTHYECKOU
nesitenbHOCTA. Oco00oe MecTo B ATOW CHUCTEME 3HAaHWUM 3aHUMAIOT DJIEMEHTHI
CollepKaHMs, KOTOpbIE CIy>KaT OCHOBOM il (POpMUPOBAaHMS TPENCTABICHUU O
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpa M IICHHOCTHBIX OPHUEHTAIUSIX
JUYHOCTH, CIOCOOCTBYIOIIUX I'YMaHHU3AUN OHOJIOTHYECKOTO 00pa30BaHMUSL.

CTpyKTypupOBaHHE COJAEpX)aHUS Y4eOHOro MmaTrepuaja B TPOrpaMMme TI0
OMONOTUM  OCYIIECTBICHO C YYETOM TMPUOPUTETHOTO 3HAYCHHS 3HAHUH 00
OTIUYHUTEIBHBIX OCOOCHHOCTSX >KMBOW MPHUPOJBI, O €€ YPOBHEBOW OpraHW3allMH |
IBOJIIOIIMU. B COOTBETCTBUU C 3TUM B CTPYKType ydeOHoro mpemmera «buomorusy»
BBIJICIICHBI CICAYIOINE COJepKaTelbHble TuHUU: «buomorus kak Hayka. MeTossl
Hay4YHOTO TmMO3HaHMs», «KieTka kak Owmosormueckas cucrteMay, «OpraHusM Kak



Ouonoruyeckas cucrema», «CuctemMa M MHOrooOpasve OpraHMYecKOro MHpay,
«OBOJIIOIMS )KUBOM MPUPOJIBI», « IKOCUCTEMBI U MPUCYLIUE UM 3aKOHOMEPHOCTH.

lenp wu3ydenuss ydebHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJICHUE OOYYAIOMIMMHUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHATIBLHON OpraHu3aluu
YKUBBIX CHCTEM Pa3HOI0 paHTa U MPUOOPETEHNE YMEHUI UCIIOIb30BaTh 3TH 3HAHUS JJIsI
IPaMOTHBIX JEMCTBUI B OTHOLIEHWH OOBEKTOB MKUBOM MPUPOJbI U PEIICHUS
Pa3IMYHBIX )KU3HEHHBIX TTPOOJIEM.

JlocTrxenue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06az30BOM
ypOBHE 00€CTeunBaETCs PEUICHUEM CIEIYIONINX 3a/1au:

OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMbl 3HAHUM O OHOJOTHMUECKUX TEOPHSX,
YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIax, CIy>Kalux OCHOBOU s
dbopMupoBaHusl MPEACTABICHUNA O €CTECTBEHHO-HAYYHOU KapTHHE MHUpPA, O METOJax
HAy4YHOT'O TIIO3HAHUS, CTPOCHUHU, MHOTOO0Opa3Wd W OCOOCHHOCTSAX J>KHBBIX CHCTEM
Pa3HOr0 ypOBHsSI OpraHU3allUM, BBIJIAIOIIUXCS OTKPBITUSAX W  COBPEMEHHBIX
UCCJICJIOBAaHUAX B Owojoruu; (HopMUpOBaHHE Yy OOYYAIONIUXCS IMO3HABATENIbHBIX,
MHTEJJICKTYaIbHBIX M TBOPYECKUX CIIOCOOHOCTEW B Mpoliecce aHajau3a JaHHBIX O
NyTSX pa3BUTUS B OMOJOTMU HAYYHBIX B3IJISIIOB, UACH W TMOIXOJOB K HM3yUYEHUIO
KUBBIX CUCTEM Pa3HOTO YPOBHS OpTraHM3AIlMU; CTAHOBIIEHHUE Y O0y4Yaromuxcs oouein
KyJbTYpbl, (YHKIMOHAIBHOW TPAMOTHOCTH, pa3BUTHE YMEHUH OOBICHATH W
OLICHUBAThH SIBJICHUSI OKPY’KAIOIIEr0 MHUpPA >KMBOW MPHUPOJbI HA OCHOBAaHMM 3HAHWI U
OTBITA, TIOJYYEHHBIX TPH H3YYEHUH OHOJIOTHH; (GOPMUPOBAHHUE Y OOyUYAIOITUXCS
YMEHUHW WIUIIOCTPUPOBATh 3HAYCHHE OHOJIOTHYCCKUX 3HAHUM B MPAKTHYCCKOU
NEATEIbHOCTH YEJIOBEKA, PAa3BUTUU COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTUH U
arpoOMOTEXHOJIOTUH; BOCHHTAHHE YOEKJIEHHOCTM B BO3MOXKHOCTH IO3HAHUS
YEeJIOBEKOM JKHBOM MPHUPOABI, HEOOXOJUMOCTH OEpeKHOr0 OTHOUIEHUS K HEW,
COOMIONIEHUSI ATUYECKUX HOPM TIPH TMPOBEJCHUU OMOJOTUYECKUX MCCIEIOBAHUIA,
OCO3HAHHE IIEHHOCTH OMOJIOTUYECKUX 3HAHUM JIJIS1 TIOBBIIICHUST YPOBHS
DKOJIOTUYECKON  KYJIBTYpbI, I (OPMUPOBAHHS HAYYHOTO MHPOBO33PEHUS,
MpUMEHEHUE TPUOOPETEHHBIX 3HAHUNM ¥ YMEHHUI B TMTOBCEAHEBHOM KU3HU ISl OIICHKU
MOCJICACTBUMA CBOEH JESITEIBHOCTA [0 OTHOIIEHHIO K OKPYXarollen cpene,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00IeBaHUl.

B cucreme cpeanero obmiero oobpazoBanus «buonorusy, nzydaemas Ha 6a30BOM
YpOBHE, SIBISETCS OOS3aTENbHBIM YYEOHBIM TPEIMETOM, BXOMSIIMM B COCTaB
npeaMeTHou obnactu «EcTecTBEeHHO-HAYYHBIE TPEAMETHD.

MecTo yueOHOro npeaMera B y4eOHOM ILIaHe

s u3ydenus: 6uosioru Ha 0a30BOM YPOBHE CpeAHEro o0Iiero oOpa3oBaHUs
orBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Hezelno).



COJAEPKAHUE OBYUEHUSA
10 KVIACC
Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMM C OOIECTBEHHBIMHU, TEXHUYECKHUMH U
IPYTMMH €CTECTBEHHBIMU HayKaMH, (pustocopuen, STUKOM, 3CTETUKON 1 TpaBoM. Posib
Oouonorun B (OPMUPOBAHMU COBPEMEHHOM HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metonbl MO3HAHUS KUBOW MPHUPOAbI (HAOMIOJIEHNE, SKCIEPUMEHT, OMHUCAHUE,
u3MepeHue, Kiaccudukanus, MoIeTMPOBaHKEe, CTATUCTUUYECKass 00paboTKa TaHHBIX).

JdeMoHcTpanum:

IToptperst: Y. lapsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon u @. Kpuk.

Tabnuuel u cxembl: «MeToAbI MO3HAHUS KUBOW TTPUPOIIBI.

JlaGopaTopHble U NpaKTHYeCKHE PAdOTHI:

[Ipaktuueckas pabora Ne 1. «Vcnonb3oBaHWE pa3IUYHBIX METOJOB MpHU
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI H UX OPTaHU3AIUSA.

XKusele cucrempl (O6MocucTeMbl) Kak IpeaMeT u3ydeHus ouosnoruu. Otauuue
JKUBBIX CUCTEM OT HEOPTraHUYECKOM IIPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YpOBHU OpPraHU3aluN OMOCUCTEM:

MOJICKYJISIPHBIN, KJIIETOYHBIMA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISLIMOHHOBUIOBOU,
KOCHUCTEMHBIN (OMOTCOIEHOTHYCCKUM ), OMOC(EPHBIH.

JdeMoHCcTpanum:

Tabnuuel 1 cxembl: «OCHOBHBIE TPU3HAKH JKU3HUY», «YPOBHH OpTraHHU3aAIUU
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JTHK.

Tema 3. Xumnueckuii cCOCTaAB M CTPOEHHE KJIETKH.

XUMHYECKUA COCTAB KJIETKH. XHUMHYECKHUE DJJIEMEHTBI: MaKpPO3JIEMEHTHI,
MHKPO3JIEMEHThI. Boia 1 MUHEpaIbHbIE BEIIECTBA.

OyHKOMM BOABI W MHUHEpaJbHBIX BemecTB B kieTke. [lomaepxkanue
OCMOTHYECKOro OajiaHca.

benku. CoctaB m cTpoeHue OenKoB. AMHHOKHCIOTHI — MOHOMEDPHI OEIKOB.
He3amenuMble M 3aMEHHMBbIE AMHHOKHCIIOTBI. AMHWHOKHUCIOTHBIM COCTaB. YPOBHH
CTPYKTYpbI OCJIKOBOM MOJIEKYJIbI (IEpBUYHASL, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. bruonornyeckue GyHKmm OEIKOB.

®epmeHTl — Ouosiormyeckue kartanuzatopel. Crtpoenuwe (depMmeHTa:
aKTUBHBIN LUEHTp, cyOcTpaTHas crneuupuyHocTs. Kopepmentsl. Butamunbl. OTinuus
(epMEHTOB OT HEOPTraHUYECKUX KaTaIU3aTOPOB.



VYrneBoabl: MOHOCaxapuibl (I0K03a, pubo3a U Ae30Kcuprbo3a), Aucaxapujibl
(caxaposa, JlakTo3a) MW TOJMCAaxapuabl (Kpaxmaa, TJIUKOTeH, LeJUII0JI03a).
buonoruyeckue GyHKIMH YTIIE€BOIOB.

JIvmuaer: TPUTITHIIEPUIBI, dbochomaumus, CTEPOU/IBI.
I'unpodpunsHOruapododbHble  cBOWCTBA.  buosornueckue  QyHKIUMU  JHUIHJIOB.
CpaBHeHHE yTIeBOIOB, OETKOB M JTUITUI0B KaK HCTOYHUKOB SHEPTHUH.

Hyxnennossie kucnotsl: JJHK n PHK. Hykneotuibl — MOHOMEDPBI HYKJIEMHOBBIX
kucnot. Ctpoenue u ¢pyukuuu JJHK. Crpoenne un pynkuuu PHK. Buast PHK. AT®:
CTpoeHue U QyHKUHUU.

[uronorua — Hayka o kietke. KiietouHas Teopusi — npumMep B3aUMOJECUCTBUSA
uaei u pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUSs KIETKH.

Krnerka kak nenoctHas xxuBas cucrema. OOmue npu3Haku KJIETOK:
3aMKHYyTasi HapykHas MeMOpana, mousekyinsl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KIETOK: SyKapruOTUYECKas U Mpokapuotuyeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTuuecko  kinetku.  Kmerounas  crenka — Oakrepuit.  CTpoeHue
AYKapuOTHUYECKOMN KiIeTKH. OCHOBHBIE OTINYMS PACTUTENBHOM, )KUBOTHOW U TpHUOHOI
KJIETKU.

IToBEpXHOCTHBIE CTPYKTYPhl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, HUX
dbyakuuu. [Inasmatuueckas memOpaHa, €€ cBoiicTBa U pyHkuuu. [{uromnazma u eé
opranouael. OmHOMeMmOpaHHbIe opraHowabl kietku: OIIC, ammapar ['ombmxw,
nu30ocoMbl.  [lolyaBTOHOMHBIE OpPraHOMIbl KJIETKH: MHUTOXOHJPUM, TUIACTU]IBI.
[IpoucxoxaeHne MHUTOXOHAPUN U TuTacTUA. Buael miactua. HememOpaHHbIE
OpraHOU bl KJIETKU: pUOOCOMBI, KJICTOUHBIN IIEHTP, IEHTPHUOIH, PECHUYKH, KT'YTHKH.
OyHKIWU OPraHOUAO0B KJIETKU. BKItoueHus.

Snpo — perynaropubeiii 1eHTp KieTku. CTpoeHue sjpa: saepHas 000Jouka,
KapuoIuia3ma, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBL.

TpaHCIOpPT BEMIECTB B KIIETKE.

JdemoHcTpanum:

Iloptpetsi: A. JleBenryk, P. I'yk, T. lIgann, M. Illnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Junarpammel: «PacripenenieHue XUMUUYECKHUX 3JIEMEHTOB B HEKHBOM IPUPOJAEY,
«PacmpenienieHne XMMHUYECKUX DJIEMEHTOB B dKUBOW MPUPOJE».

Tabmuuer u cxembl: «llepuoamdeckass TabnwIa XUMHYECKHX DIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «bruocuHTe3 0enkay, «CTpoeHHne MOJICKYIIbI OeNIKay,
«Ctpoenne ¢epmenta», «Hyknennoswie kucnmotel. JJHK», «CtpoeHme MoseKysbl
AT®D», «CtpoeHHne 3yKApUOTHYECKOW KIETKH», «CTPOCHHE MXHUBOTHOM KIIETKHY,



«CTpoeHue pacTUTENbHOU KIETKU», «CTpoeHHe MNPOKAPUOTUYECKON KIETKNY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpyJOBaHME IJsi MPOBEICHUS
HaOJIOJICHUM, W3MEpPEHUM, HSKCIEPUMEHTOB, MHUKpOIpenapaThl PpPaCTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble 1 MPaAKTHYECKHE PA0OTHI:

Jlaboparopnass pabora Ne 1. «M3yueHuwe KaTaquTUUYECKOW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JIaGopatopnas padota Ne 2. «M3ydeHue cTpoeHus: KIETOK pacCTEHUM, KUBOTHBIX
U OakTepuid MoJ MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OMUCAHUE.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WM MeTaboIu3M. ACCUMWIANMS (TUIACTHYECKUM OOMEH) |
TUCCUMWIISIIUS  (PHEpreTHYecKuid OOMEeH) — JIB€ CTOPOHBI E€IUHOr0 Tpolecca
Merabonu3Ma. Ponbk 3aKOHOB COXpaHEHHS BEIIECTB M DHEPrUd B IMOHUMAaHHHU
MeTaboIn3Ma.

Tuner oOMeHa BemiecTB: aBTOTpodHBIA U reTepoTpodHbi. Poas ¢pepmenToB B
oOMEHE BEIlleCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunTe3. CBeToBasi U TeMHOBas (a3bl poTocuHTe3a. Peakuun ¢poTocuHTe3a.
O¢ddextuBHocTh porocuHTe3a. 3HaueHHe (OTOCHHTE3a JIA JKU3HM Ha 3emiie.
Bnusinue ycnoBuit cpeapl Ha  (POTOCHMHTE3 M CIOCOOBI  TMOBBIIMICHHS  €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XEMOCUHTE3UpYIoIue OakTepuu. 3HAUCHHE XEMOCHHTE3a IS
KU3HU Ha 3emIie.

DHepreTuueckuii oOMeH B KieTke. PacimienyieHue BeIIECTB, BBIIEICHUE U
aKKyMYJIMPOBAaHHUE DHEPTUU B KIETKE. DTallbl YHEPreTUYeCKOro oOMeHa. [ mukonms.
Bbpoxenune u ero Buabl. KucimopogHoe OKHUCIEHUE, WA KIETOYHOE JbIXaHUE.
OxucnutensHoe pochopmmpoBanue. IPPEeKTUBHOCTh SIHEPTETUUECKOTO OOMEHA.

Peakmuu matpuynoro cuntesa. ['enernueckas napopmanus u JJHK. Peanuzamus
reHeTHYeCKol WHpoOpManuu B KIETKe. ['e€HeTHMYeckuil KOJ W €ero CBOMCTBA.
Tpanckpunmmst — matpuunsiii cuate3 PHK. Tpancnsius — GuocunTe3 Oenka. Dtarbl
tparcisanun. Kogupoanre aMuHOKUCITOT. Postk pubocoM B OnocuHTE3e OeKa.

Heknetounbsie popmbl xu3Hu — Bupychl. Uctopust otkpeitusi Bupycos (. U.
WNBanoBckuit). OCOOEHHOCTH CTPOEHHSI U  SKM3HEHHOTO LHKJIAa BHPYCOB.
bakrepuodaru. bone3nu pacteHui, >)KUBOTHBIX U Y€JIOBEKA, BbI3IBAEMbIE BUPYCAMMU.
Bupyc nmmynonedunura yenosexka (BUY) — Bo3oynurens CI1N/a.

OOpaTHast TpaHCKpUIILMSA, peBepraza H uHterpaza. Ilpodunakrrka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JI€BaHUIMA.

JdemoncTpanum:



[Toptpetsr: H. K. Konsuos, /. Y. MBanosckui, K. A. Tumupszes.

Tabmuubplt u cxembl: «Tunbel nutanusy, «Metabomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii ooMeHy», «Xioporiacty, «®Potocuntes», «Ctpoenue JHK»,
«Ctpoenue u GyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTHYecKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM wukn Bupyca CIIN/a,
O6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Monenu-ammmkaiuu «Ynapoenne JHK wu Tpanckpumiusy,
«buocunres 6enka», «CTpoeHHne KIETKN», MoJenb cTpykTypbl JTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounslii 1uki, wWiIM KU3HEHHBIM UMK KiIeTku. MHTepdaza u mMuto3.
[Tporeccel, npoTekaronue B unTepdasze. Perukaius — peakiysi MAaTPUYHOTO CUHTE3a
JHK. Crtpoenue xpomocoM. XpOMOCOMHBIH HaOOp — KapuoTuI. JIUTIOWIHBIA |
raryIOUJIHBIA  XPOMOCOMHBIE HaOOphl. XpomaTuabl. [luToMOrMdyeckue OCHOBBI
Pa3MHOXKEHUS U UHIUBUIYAITBHOTO PA3BUTHS OPraHU3MOB.

Henenue xnetkn — muto3. Craaum muto3a. Ilpouecchl, MpouCXOAsAIIUE Ha
Pa3HBIX CTAAUAX MUTO3a. BUONIOTrMYECKUI CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — aromnTo3.

@dopMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecronoe u mojioBoe. Buubl Gecmosoro
Pa3MHOXKEHMS: JEJIEHUE HAABOE, IOYKOBAHWE OJHO- M MHOTOKIIETOYHBIX,
cropooOpa3oBaHUe, BET€TaTUBHOE pa3MHOXKeHHe. VICKycCTBEHHOE KIOHHPOBAHUE
OpPraHMW3MOB, €r0 3HAYEHUE JJIS1 CETEKIIUH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECTIOIOrO.

Meito3. Craguu wmeiosa. Ilpomecchl, MPOUCXOAAIIME HA CTAAUAX Meio3a.
[ToBenenue xpomocoM B Meio3e. Kpoccunrosep. buonornyeckuii CMbICT U 3HAYCHUE
Meno3a.

["ameTorenes — mpoiiecc 00pa3oBaHMsI MOJOBBIX KIETOK y KUBOTHBIX. [lo10BBIC
JKeJe3bl: CECMEHHUKH U sndHuKH. OOpa3oBaHue U Pa3BUTHE MOJOBBIX KIETOK — raMeT
(cmepmarto3ou, SMIEKIETKa) — criepMaToreHe3 u oBorene3. OCoOEHHOCTH CTPOCHUS
SIMIEKJIETOK U ciepMato3ouoB. OmionorBopenue. [laprenorenes.

NunuBuayanbHoe  pa3BuTHe  (OHTOTEHE3).  OMOpPHOHAIBHOE  Pa3BUTHE
(omOpuorene3). OTtanmbl AMOPHOHATIBLHOTO PA3BUTHS Yy TO3BOHOYHBIX JKUBOTHBIX:
npoOneHue, ractpyisauus, opraHoreHes. IloctamMOpuoHanpHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIIBHOTO Pa3BUTHSL: MPSIMOE, HEMPsIMOE (JIMUYMHOYHOE). Binusinue cpessl
Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIEHHBIE YPOICTBA.

Poct u pazButue pactennii. OHTOreHe3 UBETKOBOTO PACTEHHS: CTPOCHUE CEMEHU,
CTaJuu Pa3BUTHSI.

JdemoncTpanum:



Tabmuuel u  cxembl: «DopMbl pa3MHOXKEHHUS OpPraHu3MoOB», «/[BolHOE
OIUIOIOTBOPEHUE Y IIBETKOBBIX PaCTEHUI», «BereraTuBHOE pa3MHOKEHUE PACTCHUIN»,
«/lenenue kmetkum Oaktepuity, «CTpoeHUE TOJOBBIX KIETOK», «CTpoeHue
xpoMmocombl», «Kietounslii mukim», «Pemmukanus JHK», «Mwuto3z», «Meiio3y,
«IIpsiMmoe u HempsiMoe pa3BUTHE», «['aMETOreHe3 y MIIEKONMUTAIOIUX U YEIOBEKay,
«OCHOBHBIE CTaIUX OHTOTCHE3A.

O6opynoBaHue:  MHKPOCKOIL, MuKponpenapatsl «CriepMaTo30U/ bl
MJIEKOITUTAOUIETO», «SHIIEKIETKa MIEKONTUTAIOMIETO», «KapuoKknHe3 B KIETKax
KOpEIKa JTyKa», MarHuTHasi MoJeb-anminkanus «/lenenune kietku», moaens JJHK,
MojieNb MeTada3HOM XPOMOCOMBI.

JlaGopaTopHble 1 MPaAKTUYECKHE PA0OTHI:

Jlaboparopnas pabora Ne 3. «HaGmromenre MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JlyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopnas pad6ota Ne 4. «3ydyeHue cTpoeHuUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTIpenaparax».

Tema 6. HacsieACTBEHHOCTh U MI3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer u 3anaum reHetuku. Mcropust pa3BuTHs reHeTUKUA. Poib nurosoruu u
HMOPUOJIOTUHU B CTAHOBJICHWHU TE€HETUKHU. BKIag poccuiickux u 3apyOeKHbIX YUEHBIX B
pa3BUTHE T€HETHKU. MeToAbl TeHEeTUKH (THOPUI0IOTHUYECKUM, ITUTOTEHETUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKUii). OCHOBHBIE TEHETHMYECKHWE MOHATHSA. ['eHeTmueckas
CHUMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HAacJeJAOBaHUsl IMPU3HAKOB, ycTaHOBIEHHble . Menaenem.
MonorubpuaHoe CKpeluBaHUE. 3aKOH €IWHO-00pa3us TUOPHIOB  MEPBOTO
nokosnieHus. [IpaBuiio JOMUHUpPOBaHUA. 3aKOH pacCIIEIUICHUs MPU3HAKOB. ['nmoresa
YuCTOTHI raMeT. [1oJIHOe U HenoaHOe TOMUHUPOBAHUE.

JuruOpuaHoe CKpempBaHUE. 3aKOH HE3aBHCHUMOTO HACIEAOBAHHS MPU3HAKOB.
[{uToreHeTuyeckne OCHOBBI JTUTHOPUIHOTO CKpPEIIMBAaHUA. AHATU3HPYIOIIEE
CKpemmBanue. Vcrnonp30BaHnEe aHAIM3UPYIOWIETO CKPELIMBAHUA Ul ONPENEIICHUS
TFE€HOTHIA OCOOU.

CuerienHoe HacjienoBanue npu3HakoB. PaGora T. Moprana mo CrerieHHOMY
HACJIEIOBAaHUIO TeHOB. Hapylienue cuenieHns reHoB B pe3yabTaTe KPOCCHUHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | €HeTUYEeCKHUE KapThl.

I'enetuka mona. XpoMOCOMHOE OIpeAeieHUue Moyia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOrameTHele M rereporaMeTHele oOpraHusMbl. HacnenoBanue
MIPU3HAKOB, CLIEIJIEHHBIX C MOJIOM.

N3menunBOCTh. BUIBI M3MEHYMBOCTH: HEHACIEACTBEHHAs] M HACJIEACTBEHHAS.
Ponp cpenbl B HEHACJEACTBEHHOM U3MEHYUBOCTHU. XapakTepucTuKa
MOJU(DUKAIUOHHOW M3MEHUYMBOCTH. BapuanuoHHBIN psj U BapuallMOHHAS KpUBAs.



Hopwma peakuuu npusnaka. KonnuecTBeHHbIE U KAYECTBEHHBIE IPU3HAKU U UX HOpMa
peakuuu. CBoiicTBa MOAU(PUKATNOHHON U3MEHYMBOCTH.

HacnencrBennasi, wiM reHOTHIHMYECKas, W3MeHUYMBOCTh. KomOuHaTuBHas
M3MEHYMUBOCTh. Meii03 1 MoI0BOM MpoIEecc — OCHOBAa KOMOMHATUBHON U3MEHUHBOCTH.
MyTtanronHas u3MeH4MBOCThb. Kiaccudukanuus MyTanuil: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. YacToTa ¥ Npu4YrHbI MyTaliuili. MyTareHHbie (PaKkTOpHI.

3aKOH rOMOJIOTUYECKUX PSI0B B HaciIeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

Buesnepnast HaciI€ACTBEHHOCTh U U3MEHYUBOCTb.

I'enernka wyenoeka. Kapuotun uyenmoBeka. OCHOBHBIE METONbl TE€HETUKHU
YeJIOBEKA: T'€HEAJIOTHYCCKUM, OJIM3HEIOBBIM, ITUTOINCHETUYCCKHH, OMOXUMHYCCKUM,
MOJIEKYJIApHO-TeHeTUYeCKnid. COBPEMEHHOE ONPEICIICHUE TEHOTHUIIA: TTOJTHOT€HOMHOE
CEKBEHUPOBAHUE, T€HOTUIIMPOBAHHE, B TOM uucie ¢ nomoupto [IIIP-ananuza.
HacnenctBennsie  3a0osieBaHUS  4YENIOBEKA: TEHHBIE  OoOJie3HU, OOJE3HH ¢
HACJIEJICTBEHHOU MTPEPACIIOIOKEHHOCTHIO, XPOMOCOMHBIE Oosie3Hru. CoMaTHuecKue u
reHepaTuBHbIe MyTaliuu. CTBOJIOBBIC KJIETKU. [IpUHIMIIBI 370pOBOTO 00pa3a >KU3HH,
JTUArHOCTUKUA, TNPOGUIAKTUKH M JICUCHHUS TeHeTHYeCcKuX Oose3Hel. Meauko-
FEHETUYECKOE  KOHCYJbTUPOBAHHME. 3HAUEHHE  MEAMUIMHCKOW TEHETUKH B
NPEIOTBPAIICHUH U JICYCHUH TeHETUYECKUX 3a00JIEBaHUM YeI0BeKa.

JdeMoHcTpanum:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne ®puz, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBumos.

Tabnuuel u cxembl: «MOHOTUOPHUIHOE CKPEIIMBAHUE M €r0 IIMTOTCHETHYECKas
OCHOBa», «3aKOH PacUICIUICHUS U €r0 [IUTOT€HETHYECKasi OCHOBa», «3aKOH YHUCTOTHI
rameT», «Jlurnbpunnoe ckpemniuBanuey», «lluronornyeckue OCHOBBI TUTHOPUIHOTO
CKpemuBanus», «Menosz», «B3auMoAelcTBUE AJUICNBHBIX T€HOB», «l eHeThueckue
KapTbl PAcTEHUi, >KUBOTHBIX M 4elOBeKa», «l'eHeTuka monay, «3aKOHOMEpPHOCTU
HACJIEIOBAHUsI, CLIETUIEHHOTO € MOJIOM», «KaprnoTuiiel yenoBeka v )KUBOTHBIX», « Buabl
W3MEHUYHUBOCTI, «MopaundukarmoHHas VU3MEHUYHUBOCTH, «Hacnenosanue
pesycdakTopay, «I'eHeTuka rpynm KpoBu», «MyTalinoHHas U3MEHUYUBOCTHY.

O6opynoBanue: Mojenu-ammInkanmuu  «MOHOTHOPUIHOE  CKPEIIUBAHHE,
«HemonHnoe  momuHupoBanme», «Jlurmbpumnoe ckpemmBanuey, «llepekpéct
XpPOMOCOMY, MUKPOCKOT ¥ MHUKpompenapat «/[po3oduna» (Hopma, mytanuu Gopmsl
KpPBUIBEB U OKPACKU TeNa), repOapuit «I'opoxX MOCeBHOM».

JlaGopaTopHble U NpaKTHYeCKHE PadoThI:

Jlaboparopnasi pabora Ne 5. «M3yueHue pe3yiabTaTOB MOHOTHUOPUIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.



Jlaboparopnasi pa6ora Ne 6. «3yyeHue moaupuKanmOHHON HU3MEHUYMBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOW».

Jlaboparopnast pabota Ne 7. «AHanmu3 myTanuid y Apo30(uiibl Ha TOTOBBIX
MHKpOIIpenaparax».

[Ipaktuueckas padota Ne 2. «CocTaBiieHHE U aHAIU3 POJOCIOBHBIX YEIIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuuss Kak HayKa M IPOLECC. 3apOKAECHUE CEIEKIMH U JOMECTHUKALMS.
VYyenne H. 1. BaBunoBa 0 1eHTpax MPOUCXOXKACHUS U MHOT0OOpa3us KyJbTYPHBIX
pactenuid. LIeHTpbI NPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COPT, MOPOJIa, IITAMM.

CoBpeMeHHBIE METOJbI CeNeKIIMU. MaccoBbIi U WHIWBUAYAJIbHBIA OTOOPHI B
CEJEKIIMM pPACTEHUHM U KUBOTHBIX. OIlLIEHKAa DJKCTepbepa. bIN3KOPOICTBEHHOE
ckpemuBaHue — wuHOpuauHr. Ywucras nuaus. CKpemMBaHWE YHUCTHIX JIUHUH.
I'erepo3uc, wiu rubpuaHas cuna. HepoacTBeHHOe CKpeliMBaHUE — ayTOPUAMHT.
Otnanénnas rubpuauzanus u e€ ycnexu. VICKycCTBEHHBI MyTareHe3 W MOJydyeHHe
MOJUIIIONA0B. JJOCTUXKEHUS CENEKIIMU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus Kak oOTpacib NPOU3BOACTBA. ['€HHas WH)KEHEpHs. OTarlbl
co3nanus pexkomOuHantHoW JIHK wu TtpaHcreHHeix opranm3mMoB. Kierounas
uHxeHepus. Kietounele KynbTypbl. MHUKpPOKIIOHAJIbHOE Pa3MHOKEHHE PACTEHUHU.
KiloHnpoBaHne  BBICOKONPOIYKTHBHBIX  CEIbCKOXO3SMCTBEHHBIX  OpPraHU3MOB.
Okonoruyeckue u 3tudeckue npodiaemel. MO — reneTndecku MoauGUIIMPOBAHHBIE
OpraHU3MBlI.

JlemoHcTpanuu:

[Toptpetsr: H. . BaBunos, . B. Muuypum, I'. [{. Kapneuenko, M. ®. lBaHOB.

Tabmuuet uw cxembl: kapta «LleHTppl TPOUCXONKIACHUS €W MHOTO0Opa3us
KyJIbTYPHBIX pacTeHuit», «Iloponabl TOMalHUX MKUBOTHBIX», «CoOpTa KyJIbTYypHBIX
pacrenuity, «Otnanéunas rudpuausanusa», «Padotel akamemuka M. ®. lBaHoBay,
«llonmummonaus», «OOBEKTbl OuOTEXHONOrUW», «KieTouHble KyJIbTYpbl U
KJIOHUpOBaHUe», «KOHCTpynpoBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYyJISDKU TUIOAOB U KOPHEIUIONOB JAUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuid, repoapuii «CelbCKOX03IMCTBEHHBIE PACTECHUS».

JlaGopaTopHblie U MPpaKTHYECKHE PA0OTHI:

Okckypcust «OCHOBHBIE METO/IbI U IOCTUKEHHUSI CENIEKI[UU PACTEHHUM U ) KUBOTHBIX
(Ha CeNEeKIMOHHYIO CTAHIINIO, TUIEMEHHYIO (epMy, COPTOMUCTIBITATENIbHBIN Y4acTOK, B
TEIJIMYHOE XO3SIIICTBO, Ta00OPATOPUIO arpOYHUBEPCUTETA WU HAYYHOTO LIEHTPA)».

IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUSA ITPOI'PAMMBLI 110
BHOJIOI'M HA BA3OBOM YPOBHE CPEJTHEI'O OBIIEI'O
OBPA3OBAHUA



JINYHOCTHBIE PE3YJIBTATDI

B cTpyKType TMUHOCTHBIX PE3YJILTATOB OCBOCHUS ITpeaMeTa « broaorus» BbIAEICHbI
CJIEIYIOIINE COCTABIIAIOIINE: OCO3HAHKNE 00YUYaIOIUMHUCS POCCUICKON IpaskIaHCKOM
WJCHTUYHOCTA — TOTOBHOCTM K CaMOpPa3BUTHIO, CaMOCTOSITEIbHOCTH U
CaMOOIIPEIECIICHHUIO, HaJn4uue MOTHUBALIUU K 00y4EeHHIO ouosoruu,
L[eJIeHANPaBIEHHOE pa3BUTHE BHYTPEHHHUX YOEKIEHUN JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAUIUNA pa3BUTHUS OUOJIOTHYECKOTO
3HAaHMSI, TOTOBHOCTh M CIIOCOOHOCTH OOY4YaroIIMXCS PYKOBOJCTBOBAaThCA B CBOEH
NEATENbHOCTA IEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3OBaHMs, HAJIMYME SKOJOTMYECKOTrO  IPaBOCO3HAHUS,
CIIOCOOHOCTU CTaBUTH LIETU U CTPOUTH KU3HEHHBIC TIJIaHBI.

JIMYHOCTHBIE PE3yJIbTaTBl OCBOEHHUs MNpeameTa «bHoJIorus» AOCTUTAITCA B
€MHCTBE Yy4YeOHOW ¥ BOCIHUTATEIBHOM JEATEIbHOCTH B COOTBETCTBUU C
TPAAULIMOHHBIMU  POCCUMCKUMHU  COLMOKYJbTYPHBIMH,  UCTOPUYECKUMH U
JlyXOBHOHPABCTBEHHBIMU IIEHHOCTSIMU, TPHUHSATHIMH B OOIIECTBE MpaBUIaMH H
HOpMaMH MOBEACHUS U CIIOCOOCTBYIOT MPOIIEcCCaM CaMOTIO3HAHMSI, CAMOBOCTIUTAHUS U
caMOpa3BUTHS, PA3BUTHUS BHYTPEHHEN MO3ULIUN TUYHOCTH, IATPUOTU3MA, YBAKEHUS K
3aKOHY W TIPAaBONOPSJKY, YEJIOBEKY Tpylda M CTapuIeMy IOKOJEHUIO, B3aWMHOTO
yBaKEHHS, OEPEKHOTO OTHOUIEHUS K KYyJbTYpHOMY HACIEAUI0 W TPaJAUIMSIM
MHOTOHAIlMOHAIBHOTO Hapoaa Poccuiickont denepanuu, OpupoAe U OKPYKAIOIIEH
cpene.

JIMuHOCTHBIE pe3ybTaThl OCBOEHHUS Y4eOHOro mpeamera «bruoyorusy TOJKHbI
OoTpakaTb TOTOBHOCTb W  CIOCOOHOCTh OOYYaIOIIMXCS  PYKOBOJICTBOBATHCA
chopMUpOBAaHHOW BHYTPEHHEH TMIO3WIIMEH JIMYHOCTHU, CHCTEMOH IIEHHOCTHBIX
OpUEHTAIlM{,  TO3UTHBHBIX  BHYTPEHHUX  YOEKIEHUH,  COOTBETCTBYIOIINX
TPAIUIIUOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIECTBA, PACIINPEHUE KUZHEHHOTO OIbITa
U ONbITa JEATEJBHOCTH B TNPOLECCE pealr3alhd OCHOBHBIX HaIPaBJICHUN
BOCIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxaaHCKOro BOCHHUTAHHMS: CHOPMHPOBAHHOCTh TPAKIAHCKON IO3UITUU
o0ydJaromerocst Kak akTHBHOTO H
OTBETCTBEHHOT'0O YJIEHA POCCUUCKOTO OOIIECTBA;
OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBaKSHHE
3aKOHA W MPABOINOPSAKA; TOTOBHOCTh K COBMECTHOM TBOPYECKOW AECATEIBHOCTU MPU
CO37aHUM YYEOHBIX MPOCKTOB, PEIICHWH YyYeOHBIX W TIO3HABATEIBHBIX 3aj1ad,
BBIIIOJIHEHUM  OMOJIOTMYECKHX  DKCIEPUMEHTOB;  CIIOCOOHOCTh  OMNpPENEsATh
COOCTBEHHYIO MO3UIMIO IO OTHOIIEHUIO K
SBJICHUSIM COBPEMEHHOW JXU3HU U OOBACHATH €€; YMEHHE YYUThIBaTb B CBOUX
JNEUCTBUSX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aUMOJECHCTBUS JIIOJIEH C pa3HbIMU



yOEXIEeHUSAMHU, KYyJbTYPHBIMU LIEHHOCTSIMU M COLUAJIBLHBIM MOJ0KEHHEM; TOTOBHOCTD
K COTPYAHUYECTBY B IPOLIECCE COBMECTHOT'O BBIIOJIHEHMS YUEOHBIX, TI03HABATEIbHBIX
Y MICCIIEI0OBATENBCKUX 3a71a4, YBAXKUTEIBHOTO OTHOLIEHNSI K MHEHUIO OIIIIOHEHTOB IIPU
O0OCYXXJIEHUH CHOPHBIX BOMNPOCOB OHOJOTHYECKOTO COJAEP)KAaHUSA; TOTOBHOCTh K
T'YMaHUTapPHOU U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKOM TpaKJaHCKOW HACHTUYHOCTH, MATPUOTHU3MA,
YBAXKEHUS K CBOEMY HAapOAy, YyBCTBA OTBETCTBEHHOCTH Iiepea PoauHoM, ropaocTu 3a
CBOM Kpail, CBOKO PoauHy, CBOM S3BIK M KYJbTYpy, MPOLUIOE W HACTOAILIEE
MHOT'OHAIIMOHAJILHOIO Hapoaa PoccuM; IEHHOCTHOE OTHOLIEHUWE K IPUPOIHOMY
HACJICIMIO U MIaMATHUKAaM IIPUPOLBI,
nocTwkeHusiM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE; CIIOCOOHOCTD

OLICHUBAThH BKJIAJI POCCUMCKUX YUYEHBIX B CTAHOBJICHUE U

pPa3BUTHUC 6I/IOJIOFI/II/I, MMOHUMAaHHS 3HAaY€HHsT OMOJIOTMH B IO3HAHUH 3aKOHOB IMpUPOIHI,
B JKU3HHU YCJIOBCKA U COBPCMCHHOI'O O6III€CTBa; HJIGI;'IHaSI Y6€)K,HéHHOCTI), T'OTOBHOCTbD
K CIIY)XCHHIO U 3aIlIUTC OTC‘ICCTBa,

OTBCTCTBCHHOCTBH 3a €TI0 Cy,Z[B6y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

OCO3HAHHME JTyXOBHBIX IIEHHOCTEH POCCHUIMCKOrO0 Hapoja; chOpMHUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, ITHUYECKOrO0 TMOBEJCHHS; CIIOCOOHOCTh OIICHUBATH
CUTYallUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS,

OPUEHTHPYSACH Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH; OCO3HAHUE JINYHOT'O
BKJIaJIa B TIOCTPOSHHUE YCTOWYMBOTO OYIYIIETO; OTBETCTBEHHOE OTHOIICHUE K CBOMM
PONMTENSIM, CO3JJaHMI0 CEMbH Ha OCHOBE OCO3HAHHOTO TIPUHATHS IIEHHOCTEH
CEMEWHOM XKU3HU B COOTBETCTBUU C TpaaulUsAMU HapoaoB Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOILICHUE K MUPY, BKJIIOUasi SCTETUKY ObITa, HAYYHOTO U
TEXHUYICCKOTO TBOPUECTBA, CIIOPTA, TPY/Aa, OOIIICCTBEHHBIX OTHOIICHHH; TOHUMAaHNE
SMOIIMOHAIBHOTO BO3/ICHCTBUS JKUBOM MPUPOIBLI U €€ IIEHHOCTH; TOTOBHOCTD K
CaMOBBIPXXEHHUIO B Pa3HbIX BUJIaX UCKYCCTBA, CTPEMJICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOM JTMYHOCTH;

5) puzuueckoro BocnuTaHus, GopMUPOBAHUS KYJIbTYPbI 310POBbS H

IMOLMOHAJIBLHOTO 0JIATONMOTYYHSs:

MMOHUMAaHKE M pealin3aliys 3J0pOBOro U 0e30macHoro odpasa >KM3HH (310POBOE
MUTaHue, COOJIIOACHNE TUTUEHUYECKUX MPaBUJl U HOPM, COATaHCUPOBAHHBIM PEXKUM
3aHSATUA M OTAbIXa, peryisipHas  (Qu3nueckas aKTHUBHOCTbH), OEpe’KHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (PU3MYECKOMY H



MICUXUYECKOMY 370pOBbIO; MOHMMAHWE IIEHHOCTH NPaBWJI HWHAUBUIYAIBHOIO U
KOJUIEKTUBHOTO
0e30MacHOro0 MOBEACHUS B CUTYALMSIX, YTPOXKAIOLIUX 30POBBI0 M KU3HU JIIOJEH;

OCO3HAHME MOCJIEACTBUI U HENPUATUS BPEIHBIX IPUBbIUEK (YIIOTpeOIeHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHHUS );

6) Tpy10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TpYAy, OCO3HAHHWE LIEHHOCTH MAacTepcTBa, TPYIOIIO0HE;
FOTOBHOCTh K AKTHUBHOM JIEATETBHOCTH TEXHOJOTMYECKOM M  COLMAIbHOM
HAIpPaBJIEHHOCTH, CIMOCOOHOCTh WHULMUPOBATh, IUIAHUPOBATH U CAMOCTOSTEIBHO
BBITMOJHATH TAKYIO JIEATEIbHOCTh; MHTEPEC K Pa3IMYHbIM chepam npodeccruoHaaIbHOMN
JEeSTENbHOCTH, yYMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymiedl mpodeccun u
peann30BbIBaTh COOCTBEHHBIE >KU3HEHHBIEC IJIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K
00pa30BaHUIO U CaMOOOPA30BAHUIO HA
NPOTSKEHUU BCEH KU3HH;

7) AKOJIOTrHYEeCKOr0 BOCIIUTAHUS :

HKOJIOTHYECKH 1€71eCO00pa3HOe OTHOIIEHUE K MPUPOJIE KAK UCTOUHUKY

KU3HM Ha 3eMile, OCHOBE €€ CYyIECTBOBAHHS; MOBBILICHUE YPOBHS JKOJIOTMYECKOMN
KYJIbTYpbI: IPUOOPETEHUE ONbITA JIAHUPOBAHUS ITOCTYIIKOB M OLIEHKH UX BO3MOKHBIX
HOCIEACTBUN JUIsl OKpYXKarollled Ccpeabl; OCO3HAaHHE TIJI0OATBHOrO —XapakTepa
HKOJIOTHYECKUX MTPOOJIEM U IyTel ux
pelleHus; CIOCOOHOCTh UCTOIb30BaTh NPUOOpETaEMblE IIPU U3YYEHUU OMOIOTHH

3HAHMSI W YMEHHUS TpU PEIICHUH TNPOoOJeM, CBSI3aHHBIX C PpPalUOHATHHBIM
IPUPOJIOTIONIH30BAHUEM (COOIIIOICHHE TIPABHII TIOBEICHUS B IPUPO/IE, HATTPABICHHBIX
Ha COXpaHEHHE PABHOBECHS B 9KOCHCTEMAaX, OXpaHy BHJIOB, SKOCHUCTEM, Orocdepsl);

AKTUBHOE HEINPHUSITUE JIEMCTBUM, MPUHOCIIINX BPEI OKPYKAIOMIEH MPUPOIHOM
cpene, yMeHHE MPOTHO3UPOBATH HEOJIATONMPHUSATHBIE JKOJIOTHYECKHE TOCIEICTBUS
NPEANPUHUMAEMBIX JACHCTBUM W NOPENOTBpalllaTh WX, HAJIUYUE Pa3BUTOrO
JKOJIOTMYECKOTO MBIIIICHUS, HKOJOTMYECKOM KYJIbTYPhl, OIBITA JESITEIBHOCTH
JKOJIOTMYECKOM  HANpPAaBICHHOCTH, YMEHUS  pPYKOBOACTBOBAaTbCS  HMHU B
[03HABATENIbHOW, KOMMYHUKAaTHBHOM M COLMAJIbHOM HPAKTUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKOU AEATEIBHOCTH SKOJIOTMYECKON HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOr'0 MO3HAHUA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MNPAKTUKH, OCHOBAHHOIO Ha JUajore
KYJbTYp, CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJHUKYJIBTYPHOM MUDE;
COBEPILICHCTBOBAHUE SI3IKOBOM U UATATENBCKOM KYJIbTYPhI KAK CPEICTBA
B3aMMOJICUCTBUSL MEXKIYy JIOJAbMU U TIO3HAHMS MHUpA; NOHUMaHHE CHeHU(UKU
OMOJIOrMU KaK HayKH, OCO3HAHUS €€ PO B (POPMUPOBAHUM PALIMOHATIBHOI'O HAYYHOTO



MBIIUICHNS, CO3/IaHUU IIEJIOCTHOTO MpPEICTaBICHUS 00 OKpPYKAIOIIEeM MHpE Kak O
€IMHCTBE TMPHPOJBI, UEJIOBeKa ©  O0OmecTBa, B TMO3HAHUH MPUPOIHBIX
3aKOHOMEpPHOCTEH W pEUICHHH MpoOJeM COXpaHEHHs] MPUPOIHOTO PABHOBECHS,
yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJOTHMU JUISI COBPEMEHHOW IMBHJIM3AIUU:
o0OecrieueHrss HOBOTO YPOBHS pPAa3BUTHS MEIUIMHBI, CO3JaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTU, CIIOCOOHBIX PEIIaTh peCcypcHbIE MPOOIEeMbl Pa3BUTHS YEJIOBEUECTBA,
MOMCKa TMyTeil BBIXOJAa W3 TIIOOATBHBIX JKOJOTHYECKHX MpoOJieM W oOecredeHus
nepexofa K yCTOWYMBOMY Pa3BUTHUIO, PAIlMOHAIBLHOMY HCIOIB30BAHUIO MPUPOIHBIX
pecypcoB U (HOpMHPOBAHHMIO HOBBIX CTAaHAAPTOB JKM3HU, 3aMHTEPECOBAHHOCTH B
NOJyYeHUH OWOJNIOTUYECKUX 3HAHWKM B IIENAX TOBBIMIEHUS OOIIEH KyIbTYypHI,
€CTECTBEHHO-HAYYHOH TPAMOTHOCTH, KaK COCTaBHOM dYacTH (YHKIIMOHAIHHOM
IPaMOTHOCTH OOYYaroImuxcsi, GOPMUPYEMOM MPH HM3YYCHHH OMOJOTHH; TIOHUMaHUE
CYIITHOCTH METO/IOB MTO3HAHMUSI, HCITOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH
UCTIOJB30BaTh TIOJydaeMble 3HAHHWS /Ui aHajdu3a W OOBSCHEHUS SIBICHUMA
OKpY)KalIlero MHpa ¥ TPOUCXONAINUX B HEM U3MEHEHWH, yMEHHE JeiarTh
00OCHOBaHHBIC 3aKIIOYCHHS HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIMXCS JTAHHBIX C
[EJNbI0  TOJYYEHHUs JOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTh  CaMOCTOSITEIBHO
UCIIOJIb30BaTh OUOJIOTUYECKUE 3HAHUS JITIS
pemieHusi mpoOJieM B peallbHbIX >KU3HEHHBIX CHUTYalMsIX; OCO3HAHHME IIEHHOCTU
HAYYHOU eI TeIbHOCTH, TOTOBHOCTh OCYIIIECTBIIATh
POEKTHYIO U UCCIEA0BATENbCKYIO NESITEIbHOCTh MHANBUAYAIBLHO U B TPYIIIIE;
TOTOBHOCTh M CITIOCOOHOCTD K HEMPEPHIBHOMY 00Pa30BaHUIO U caMOOOpPa30BaHMIO, K
AKTUBHOMY TIOJTYY€HHMIO HOBBIX 3HAHUM 10 OMOJIOTUU B COOTBETCTBUU C )KM3HEHHBIMHU
OTPEOHOCTSIMH.

METAIIPEMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOCHHUS y4eOHOTO npeameTa «buoorus»
BKJTIOYAIOT: 3HAYMMBIC JJIs1 (DOPMUPOBAHUS MUPOBO33PCHUS 00YUIAIOIIHXCS
MEKIMCIMIUTMHAPHBIC (MEKIIPEIMETHBIC) OOIICHAYYHBIC TTOHSATHS, OTPAYKAFOIITNE
IIEJTIOCTHOCTh HAYYHOW KapTUHBI MUpPa U CIIEU(PUKY METO0B TTO3HAHMUS,
HCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHsI, IBIICHUE, MTPOIIECC,
CHUCTEeMa, HAyYHBIN (haKT, IPUHITUII, TUII0TE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
HCClIeIOBaHNE, HAOIIO/ICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTUX), YHUBEPCAIbHBIE
y4eOHbIe JelcTBUS (MT03HAaBATEIbHBIC, KOMMYHHUKATUBHBIC, PETYIISITUBHBIC),
obecrieunBaromue GopMupoBaHue ¢yHKIIMOHATBHONW IPAMOTHOCTH M COIUAJIBHOM
KOMIIETCHITUH O00YYaIOIINXCsl, CIIOCOOHOCTh 00YYarOIIUXCS UCIIOIb30BATh



OCBOCHHBIE MEXIUCLUIIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCAIbHbIE
y4eOHbIe 1eUCTBUS B TO3HABATEIbHON M COLMAIBLHOM MPAKTHKE.

MertanpeaMeTHble Pe3yJbTaThl OCBOEHUSI TMPOTPaMMBI  CpPEIHEro O0OIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBJajieHne YHUBEPCAJTbHBIMH Y4eOHBIMH NMO3HABATEILHBIMH
AeCTBUAMM:

1) 6a3oBbIe JJOrHYeCKHE JeCTBHS:

CaMOCTOSITEILHO bopmyIUpoBaThH u aKTyaJu3upoBaTh  MpoOJeMy,
paccMaTtpuBaTh €€ BCECTOPOHHE; HCIOJIb30BaTh IPHU OCBOCHUHM 3HAHUU MPUEMBI
JIOTUYECKOTO  MbINIIeHUsT (aHanu3a, CHHTE3a, CpaBHEHMs, KiIacCU(pUKAIIUU,
0000IIIeHNsI), pacKpbIBaTh CMBIC OHOJIOTUYECKUX TOHATHH  (BBIACHATH HUX
XapaKTepHbIC MPU3HAKU, YCTAHABJIMBATH CBSI3U C JPYTUMU TOHITHSIMHU); ONPEICIATh
1IeJIU ACSTEeILHOCTH, 3a/1aBasi TapaMeTphbl U KPUTEPUHU UX
JTOCTH)KCHUSI, COOTHOCHUTH PE3YJIbTaThl JEATCIbHOCTH C IOCTABICHHBIMHU LEIISIMU;

UCITIOJIH30BaTh OMOJIOTMYECKUE TIOHITHS JJIsl OOBSICHEHUS (PAKTOB U SBICHUMN
KUBOW MPUPOJIBI; CTPOUTDH JIOTUYECKUE PACCYKICHUS (MHAYKTUBHBIC, ICTYKTHUBHBIE,
[0 aHAJOTWH), BBIABISITH 3aKOHOMEPHOCTHM U IMPOTUBOPEYMUS B paccMaTPUBAEMbIX
ABJICHUAX, (DOPMYIMPOBATH BBHIBOJBI U 3aKIIOYCHUS; TPUMEHSATh CXEMHO-MOJIEIbHbIE
CpPEeACTBa Il MPEICTABICHUS CYHIECTBEHHBIX CBA3EH M OTHOLICHHI B M3Yy4aeMbIX
OMOJIOTUYECKUX OOBEKTaX, a TAKKe MPOTHUBOPEUM PAa3HOTO POJIa, BBHIIBICHHBIX B
pasnUYHBIX WH(GOPMAIMOHHBIX HMCTOYHUKAX; pa3pabaThiBaTh IUTAH  PEIICHUS
poOJIEMBI ¢ YUETOM aHAIIA3a UMEIOITUXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB; BHOCUTh KOPPEKTHUBBI B €SI TEIBHOCTD,

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LESIM, OLIEHUBATh PUCKH MOCIEACTBUN JEATEIbHOCTH; KOOPJAUHUPOBATH U BBIIOJIHSITh

paboTy B YCIOBHUSIX peajbHOTO,

BUPTYaJIbHOIO U KOMOMHHPOBAHHOTO B3aMMOJICHCTBUSA; pa3BUBATh KPEATUBHOE

MBIIIIJICHUE TP PEIICHUH )KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCAET0BATEIbCKHE IeHCTBHA:

BJIQJIETh HAaBBbIKAMU Yy4€OHO-HMCCIIEIOBATEILCKON M MPOEKTHON AESTEIbHOCTH,
HAaBBIKAMH  pa3pelieHusi  mpobOiieM, CHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY IMOUCKY METOJIOB PELICHUS] MPAKTUYECKUX 3a7ay, TPUMEHECHHIO
Pa3IMYHBIX METOAOB IMO3HAHUS; HCIOJIb30BAaTh PA3JIUYHbIE BUJbBI JEATEIBHOCTU IO
MOJIYYEHHIO HOBOTO 3HAHUSI, €T0 MHTEPIPETALUU, TPEOOPA30BAHUIO U IPUMEHEHUIO B
y4eOHBIX CUTYaIIUsIX, B TOM YKCII€ PU CO3JaHUU YUYEOHBIX U COLIMAIIBHBIX MPOEKTOB;
(dbopMupOBaTh HAYYHBIN TUM MBIILICHUS, BIAAETh HAYYHOU TEPMHUHOJIOTHEH,



KITFOUEBBIMU TIOHATHUSMHA W METOJIaMU; CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE
3a/1auu B 00pa3oBaTeIbHOM

JESATEITHPHOCTH M )KU3HEHHBIX CUTYAIHSIX; BBISIBIISITH IPUIUHHO-CIICCTBEHHBIC CBSI3H U
aKTyaJIM3UPOBATh 3a/1auy, BBIABUTATh THUIIOTE3y €€ PEIICHHs, HaXOIUTh apTryMEHTHI
JUTSI JOKa3aTeIbCTBA CBOUX YTBEPKIICHUH, 3a]1aBaTh MapaMeTPhl K KPUTEPHUH PEIICHHUS,
aHAM3UPOBATh IOJTYYEHHBIC B XOJC PCEHICHUS 3aJadyd pPe3ybTaThl, KPUTHUYECKU
OIICHMBATh MX JIOCTOBEPHOCTh, MPOTHO3UPOBATh M3MEHEHHUE B HOBBIX YCIIOBHSIX;
JaBaTh OIICHKY HOBBIM CUTYaIIUSIM, OIICHUBATh IPUOOPETEHHBIN OTBIT; OCYIIECTBISATh
IIeJICHANPABIICHHBII TIOUCK TMIEPEHOCa CPEJICTB U CITOCOOOB

JEHCTBUS B MPOPECCHOHAIBHYIO CPEY; YMETh IEPCHOCUTD 3HAHUS B TIO3HABATEIHHYIO

U TIPAKTUYECKYI0 00JaCTH
KU3HEJCATCIbHOCTH, YMETh HWHTEIPUPOBATh 3HAHMS W3 Pa3HBIX MPEIMETHBIX

o0JacTeil; BBIABUTATh HOBBIC HJICH, NpEIjararb OPUTHHAIBHBIC TOJIXOJbI U

peIIcHMS,

CTaBUTH NIPOOJIEMBI U 33J1a4H, JIOMyCKAIONHE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ uHpopManmeii:

OPUCHTHPOBATHCS B PA3IUYHBIX HCTOYHHKAX HHQPOpMAIMH (TEKCTe y4eOHOTO
nocobus, HAYYHO-TIOMYJISIPHOW  JUTEpaType, OHOJOTHYECKHX  CIIOBapsSAX W
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax IaHHBIX, B HHTepHeTe), aHaIW3UPOBATH
MHPOPMAIUIO PA3IMYHBIX BUIOB U (HOPM MpECTaBICHUS, KDUTUIECKH OIEHUBATH €&
JOCTOBEPHOCTh W HEMPOTHBOPEYUBOCTH; (POPMYIHUPOBATH 3alpPOChl M TMPUMEHSTH
pa3IMuHbIE METOJbI TIPM ITIOMCKE U OTOOpe Ouojornyecko uHGOPMAIIUH,
HEO0OXOAUMOM 111 BBITIOJIHEHUS yIeOHBIX 3a/1a4;

IpUOOPETATh OMBIT UCTIONB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIECHCTBOBATh KYJIBTYPY AKTHBHOTO HCIIOJIB30BAHMS Pa3TUYHBIX
MOMCKOBBIX  CHUCTEM; CaMOCTOSITEIbHO  BBIOMpATh  ONTHUMANIbHYIO  (opmy
MpeacTaBlieHnus Ouosiornueckord uHMopmanuu (cxeMbl, rpaduKd, TUArPaMMBbl,
TaOJIHUITBI, PUCYHKH U IPYTOEC);

MCITIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MPHU pad0Te C OMOIOTUYECKON
uHpopMaIeil: TPUMEHITh XUMUYECKHUEe, (PU3NYECKUEe W MaTEeMaTHYEeCKUE 3HAKU H
CUMBOJIbI,  (opMmynbl, aOOpeBHATypy, HOMEHKIATypy,  HCIOJb30BaTh U
mpeoOpa3oBhIBATH 3HAKOBO-CUMBOJIMYECKUAE CPECTBA HATIISTHOCTH;

BIIA/ICTh HaBBIKAMU DACTO3HABAaHUS | 3aIUTHI uHbopMaImy,
nH()OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByajieHUe YHUBEPCATBLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o0lIeHne: OCYIECTBISATh KOMMYHUKAIMM BO BceX cdepax >XKHU3HH,

aKTUBHO y4acTBOBAaTh B JUAJIOTE WA UCKYCCUU IO CYIIECTBY O00CYKIaeMON TEMBI



(yMeHue 3amaBaTh BOIIPOCHI, BBICKA3bIBATh CYXKJEHHS OTHOCHUTEIBHO BBIOJIHEHHS
IIpeIaraéMou 3aJauu, YYUThIBATh MHTEPECHI U COINIACOBAHHOCTH MO3ULMKM IPYTHX
YYaCTHUKOB JMajora MWW JUCKYCCHUH); paclo3HaBaTh HeBepOalbHbIE CpPEICTBA
oOlIeHus, TOHUMATh 3HAYEHHE COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS
KOH(MDJIMKTHBIX CUTYallUl, YMETh CMATYaTh KOH(DIJIMUKTHI U BECTU NIEPETOBOPHI; BIAIETh
Pa3IUYHBIMU CIIOCOOAMHU OOILIEHUS U B3aUMOICHCTBH S, IOHUMATh HAMEPEHUS JPYTHX
JOJIEH, IPOSIBIATH YBAKUTEIBbHOE OTHOILLIEHUE K COOECETHUKY U B KOPPEKTHOM opMme
(GopMynHpoBaTH CBOM BO3pa)KeHHs; Pa3BEPHYTO W JIOTUYHO HU3Jararb CBOIO TOYKY
3pEHHSI C UCITOJIB30BAHUEM

A3bIKOBBIX CPEJICTB.

2) COBMECTHAA JAeSITeJIbHOCTD: IOHUMATh U MCIOJIb30BAaTh IPEUMYILIECTBA
KOMaHJHOW ¥ MHIMBHUIYATbHOM PaOOTHI MPHU PEIICHUH OMOJOTUYECKON MPOOIIeMBbl,
000CHOBBIBaTh HEOOXOIUMOCTh MTPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJEHCTBUS MPU
pelIeHn: y4eOHOM 3a/1auu;

3) BbIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBUI C YUETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN Ka)KI0TO WieHa KOJUIEKTHUBA;
OPUHUMATh LEIU COBMECTHOM IEATENbHOCTH, OPraHU30BBIBaTh U KOOPJIAWHUPOBATH
NEUCTBHS MO €€ JNOCTHKEHHIO: COCTAaBJATh IUIAH JEHCTBUM, PaclpeiessTh POJIH C
y4€TOM MHEHUHN yYaCTHUKOB, 0OCYKIaTh pe3yJbTaThl COBMECTHOU PabOTHI;
OLICHMBATh KAadyeCTBO CBOEro BKJaJa M KaXKIOTO YYaCTHMKAa KOMAaHABl B OOIIMI
PE3YNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;
IpeaJiaraTb HOBbIE MTPOEKTHI, OLICHUBATH UJIEH C IMO3UIUU HOBU3HBI, OPUTUHAILHOCTH,
IPaKTUYECKON 3HAYMMOCTH; OCYILIECTBISATh O3UTUBHOE CTPATETNYECKOE MTOBEICHUE B
Pa3MUYHBIX  CHUTyallUsX, TMPOSBISATH TBOPYECTBO U  BOOOpakeHHE, OBITh
UHULIUATUBHBIM.

OBJ1aieHMe YHUBEPCAJIbHBIMHU PEryJATUBHBIMU ACHCTBUAMM:

1) camoopraHmM3amusi: HCIIOJI30BaTh OWOJIOTHYSCKHE 3HAHUS JUIS  BBISBICHUS
mpo0JIeM U WX PEIICHHS B JKU3HEHHBIX M YYEOHBIX CUTYaIUsX; BHIOMPATh HA OCHOBE
OMOJOTUYECKUX 3HAHWM IICJIEBBIE M CMBICIOBBIC YCTAHOBKH B CBOUX JCHCTBHUSIX U
MOCTYNKaX MO OTHOILIEHHWIO K >KUBOW MPUPOJAE, CBOEMY 3IOPOBBI0 U 3JI0POBBIO
OKPY)KAIOUIUX; CaMOCTOSITEJIbHO OCYILECTBIATh I[O3HABATENIbHYIO JEATEIbHOCTD,
BBISIBIISITh  MIPOOJIEMBI, CTaBUTh W  (OPMYIUPOBATh COOCTBEHHBIE 3a/ladydl B
o0pa3oBaTeIbHOM JIEATENTBHOCTH U JKU3HCHHBIX CHTYAIlUAX; CaMOCTOSITEIIHBHO
COCTAaBJISITh IJIaH PELICHUSI MPOOJIEMBI C YYETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOXKHOCTEM W MpEANOYTECHUHN; aBaTh OLIEHKY HOBBIM CHUTYAIUsIM; PACIIUPSITH
paMKu y4eOHOTo mpeiMeTa Ha OCHOBE JIMYHBIX MPEINOYTEHUM; 1eJlaTh OCO3HAHHBIN
BBIOOp, apryMEHTUPOBATh €ro, OpaThb OTBETCTBEHHOCTh 3a PEIICHHUE; OIICHUBATH
MPUOOPETEHHBIM OMBIT; CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TMPOSIBICHUIO IIMPOKOM



SPYIULIMY B pa3HbIX 00JACTAX 3HAHUH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIIbHBIM
U KyJIBTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb: JaBaTh OICHKY HOBBIM CHTYyallMsSIM, BHOCHUTh KOPPEKTHBBI B
NESITEIIbHOCTh, OLIEHWBATh COOTBETCTBUE PE3YJILTATOB LEJSIM; BJIAJETh HaBbIKAMU
MO3HABATEIbHON pedJeKCMM KaK OCO3HAaHUS  COBEpIIAEMbIX JICUCTBUU U
MBICIIUTEIIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAaHUM, UCIIOJIB30BATh MPUEMBI
pediiekcun ISl OLICHKU CHUTYalluH, BHIOOpa BEPHOIO pEIICHHUS, YMETh OLICHUBATH
PUCKH U CBOEBPEMEHHO MPUHUMATH PEIIEHUS MO UX CHUXKEHUIO; TPUHUMATH MOTHUBBI
Y ApTYMEHTBHI IPYTUX [PU AHAIU3E PE3YJILTATOB JIEATEIIbHOCTH;

3) npunsiTHE cedsl W APYrHX: IPUHUMATL ce0s1, MOHUMasi CBOM HEIOCTATKU U
JIOCTOMHCTBA; MPUHUMATh MOTHUBBI U apPTYMEHTBI APYTUX MPU aHAJIW3E PE3YJIbTATOB
NeATEeNIbHOCTH; MPU3HABaTh CBOE MpPaBO W TPaBO JAPYrMX Ha OMIMOKH; pPa3BUBATH
CIIOCOOHOCTh MMOHUMATh MUP C TIO3UIUH JAPYTOTO YeJIOBEKa.

NPEAMETHBIE PE3YJIbTATHI

[IpenmeTHble pe3ynbTaThl ocBoeHust mporpammbl COO mo Guonornn Ha 6a30BOM
YPOBHE BKJIIOUAIOT crieruduyeckue aias yueOHoro npeamera «buonorus» HaydHble
3HAaHUS, YMEHUS M CIOCOOBl JEHCTBMM IO OCBOCHHIO, WHTEPIPETALUUA U
npeoOpa30BaHUIO 3HAHUM, BHUIBI JEATEIBHOCTH IO IMOJIYYEHHUIO HOBOTO 3HAHUSA U
IOPUMEHEHUIO0 3HaHUM B Ppa3IUYHbIX Y4YEOHBIX CHUTyallUsX, a TaKK€ B PEabHBIX
KU3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C Owuonorueid. B mporpamme mnpenmeTHble
pe3yabTaThl IPEICTABIEHbI 10 TOAaM 00yUYEeHHUS.

[IpenmeTHble pe3yabTaThl OCBOCHHS ydeOHoro mnpeamera «buonorus» ¢ 10
Kacce TOJKHbBI OTPAXKaTh:
c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE M POJIA OMOJIOTHH B CUCTEME HAYyYHOTO

3HAHMSI €CTECTBEHHBIX HAYK, B (DOPMUPOBAHUHM COBPEMEHHOI €CTeCTBEHHOHAYUYHOM
KapTUHBI MHUPa ¥ HAYYHOTO MHUPOBO33PEHUS, O BKIIAJIE POCCUUCKHUX M 3apyOEKHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOIOTUH, (QYHKIIMOHATBFHON TPAMOTHOCTH Y€JIOBEKa
JUTSL PEIICHUS >KM3HEHHBIX 33/1a4; YMEHHUE PACKPBIBATh COJEPIKaHME OMOJIOTHYECKUX
TEPMHUHOB M TIOHATHI: >KU3Hb, KJIETKA, OpraHu3M, mMeTabonun3M (0OMEH BEIIEeCTB H
MpeBpalIEHUE HHEPruu), romMeocTa3 (caMOperyssilus), YpPOBHEBas OpraHu3alus
KUBBIX CHUCTEM, CaMOBOCHpOU3BElCHHE (pEenpoOayKIHUs), HACJIEICTBEHHOCTD,
W3MEHYUBOCTh, POCT M pa3BUTHUE, YMEHHE WU3JaraTh OWOJOTMYECKUE TEOpUHU
(kIeToyHasi, XpOMOCOMHAsl, MyTallMOHHAs, LEHTpajlbHasi JI0rMa MOJEKYJISIPHOI
ouonorun), 3akousl (I'. Mengens, T. Moprana, H. 1. BaBunoBa) u yaenus (o rieHTpax
MHOrooOpa3usi W MPOUCXOXKICHUSI KylnbTypHbiXx pacteHuid H. 1. Basunosa),
ONpENENATh TPaHUIbl UX MPUMEHUMOCTH K JKMBBIM CHUCTEMaM; YMEHHUE BIAJECTh
METOJaMU HAy4YHOTO MMO3HaHUs B OMOJIOTHH: HAOJIIOI€HUE U ONTUCAHUE KUBBIX CUCTEM,
MIPOLIECCOB U SIBJICHUM, OpraHu3als U MPOBEJeHUE OMOJIOrHYECKOr0 SKCIEPUMEHTA,



BBIBIKCHUE  TUIOTE3bl, BBIABICHHWE 3aBHCHMOCTH MEXAY  HCCICTySMBIMU
BEeITMYMHAMU, OOBSICHECHUE TIOTYYECHHBIX pPE3yJbTAaTOB, HMCIOJIL30BAHHBIX HAYYHBIX
MTOHATHH, TEOPHA W 3aKOHOB, YMEHHUE JIeNIaTh BHIBOJBI HAa OCHOBAaHWUHU IOJIYYCHHBIX
pE3yJIbTATOB, YMEHHE BBIACIATh CYIICCTBCHHBIC TPU3HAKA BUPYCOB, KICTOK
MPOKApPUOT W DYKAPUOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPraHHW3MOB,
OCOOEHHOCTH TMPOILIECCOB: OOMEHa BEUIECTB M NPEBpALIECHUSI DPHEPrUU B KIETKE,
doToCHHTE3a, MIACTHYECKOTO M JHEPreTHYEeCKOro OOMEHa, XEMOCHHTE3a, MHTO3a,
Mel03a, OTUTOI0TBOPCHHMSI, PAa3MHOKEHUS, MHIUBUYaJIbHOTO Pa3BUTHsI OPTaHU3Ma
(oHTOTEHE3); yMEHHWE TPHMCHATh TOJYYCHHBIC 3HAHUSA IS  OOBSICHCHUS
OMOJIOTUYECKUX TPOIICCCOB W SIBJICHHUM, JJI TPUHATHS MPAKTUYCCKUX PEIICHUH B
MOBCCTHCBHOM KHU3HU C IEbI0 OOecredeHus Oe30MacHOCTH CBOErO 370POBbS U
3JI0POBbSI  OKPY)KAIOIIUX JIIOJIeH, COOJIOJICHUS HOPM TI'DPAMOTHOTO TIOBEJCHHS B
OKpYXarolel TPUPOAHOW cpeje, NMOHMMaHHEe HEOOXOJAMMOCTH HCIIOIb30BaHUS
JTOCTH)KEHU COBPEMEHHOW  OWOJIOTHMH | OMOTEXHOJOTUH ISt
pPaIMOHAJILHOTO  MPUPOJIONOIB30BAHMS; YMCHHE peIIaTh 3JICeMCHTapHbIC
TCHCTHYECKHE 3aJayl Ha MOHO- W JUTHOPUIHOE CKpPCIIMBAHHE, CICTUICHHOE
HACJIEIOBaHHWE, COCTaBISATh CXEMbl  MOHOTHMOPHAHOTO  CKpEHIMBaHUSA A
npelcka3aHus HacleOBaHHS TMPU3HAKOB Yy OPraHW3MOB; YMEHHE BBIOIHATH
nabopaTopHBIE U NMPAKTUYECKHUE PadOTHI, COOTIOIATh
npaBwia mpu pabore ¢ ydyeOHBIM U J1TADOpAaTOPHBIM O00OPYIOBAaHUEM; yMEHHUE
KPUTHUYECKH OIEHWBATh W MHTEPIPETHUPOBATH HHPOPMALUIO OUOJIOTUYECKOTrO
collep KaHMsl, BKJIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHHUS W3 Pa3IMYHBIX HCTOYHUKOB
(cpencTBa maccoBoi MHGOpPMAIMK, HAYYHO-TIOMYJISIPHBIE MaTEPHUAIbl), ITHUUYECKHE
aCIEKThl COBPEMEHHBIX HCCJIEJIOBAHHM B OWOJOTMH, MEIUIIMHE, OMOTEXHOJOTHUU;
yMEHHE CO3/7aBaTh COOCTBEHHBIE IMHCHBMEHHBIC M YCTHBIE COOOIICHMs, 0000Ias
Ouronornyeckyo HHPOPMAIUIO U3 HECKOIbKUX UCTOYHUKOB, TPAMOTHO HCTIOJIb30BATh
MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBo
‘1acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (uudposbie)
n/n TeM NPOrpaMMbl B IpakTHYecK o0pa3oBaTe/ibHbIE
cero ue padoTsl pecypchl
bubmmoreka [{OK
1 Bbuonorus xak Hayka 2 0.5 https://m.edsoo.ru/7f4
1c292
JKuBbie CHCTEMBI U UX bu6mmoreka [IOK
2 OpraHu3aIys 1 https:/m.edso00.ru/7f4
1c292
XUMHUYECKUH COCTaB B bu6moreka [IOK
3 CTpOEHUE KIETKU 8 1 https://m.edso0.ru/7f4
1c292
bu6moreka [IOK
4 KuzHenesaTeIbHOCTh KIICTKH 6 https://m.edsoo.ru/7f4
1c292
PasmHoOXeHue u Bu6uoreka LOK
5 WHIIUBUAYyalIbHOC PA3BUTHE 5 1 https://m.edsoo.ru/7f4
OpraHu3MOB 1c292
HacnenctBenHocts u bu6mmoreka [JOK
6 HU3MEHYMBOCTHh OPraHU3MOB 8 1.5 https://m.edsoo.ru/7f4
1c292
Cenekiusi OpraHnu3MoB. bu6mmoreka [JOK
7 OCHOBEI OMOTEXHOIOTHUH 3 https://m.edsoo.ru/7f4
1c292
bubmuoreka [JOK
8 Pe3epBHOE BpeMst 1 https://m.edsoo.ru/7f4
1c292
OBIIEE KOJIMYECTBO YACOB 34 A

I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLNECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JISA YYEHUKA:

1. buonorus / Ilaceunuk B.B., Kamenckuit A.A., Pyouos A.M. u npyrue /Ilox
pen. Ilaceunuka  B.B., Akmuonepnoe  obmectBo  «M3marenbcTBo
«IIpocBemenue»

METOANUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA:

1. buonorus / Ilaceunuk B.B., Kamenckuii A.A., PyonoB A.M. u npyrue /Ilox
pen. ITaceuynuka B.B., AKIMOHEPHOE 00I11ECTBO «3paTenbecTBO

«HpOCBGHIGHI/IG»
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