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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX)aHUS y4eOHOro MpeaMera
«buonorusi»  coctaBuwiM: KoHuenryaiabHele mnonoxeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jei, CcoJlepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETrO
obmero oOpazoBanusi B Poccuiickoit demeparuu, a TakkKe IOJOXKEHUS O
cnenuguke OMOJIOrHH, €€ 3HAUEHUH B TO3HAHUU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYIIIECTBOBAHMSI YesoBeYeCKOro obmiecTBa. COrjlacCHO Ha3BaHHBIM TOJIOKEHUSIM,
OTpe/ieieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Ouoyioruu JaéT MPENCTaBICHUWE O MeIIX, 00 oOiei
CTpaTeTuu OOy4YeHHWs, BOCHHUTAHUS W PA3BUTHSI OOYYAIONIUXCS CpPEACTBAMU
yuebHoro mpeamera «buonorus», omnpenenseT o00sS3aTeIbHOE MPEIMETHOE
collepKaHUe, €ro CTPYKTypy, pacopelneiieHue I0 pasjieraM H  Temaw,
PEKOMEHIyeMYIO TOCJIeI0BATEIbHOCTh U3YUEHUS y4eOHOTO Marepuaia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3C€H, JIOTMKA 0O0pa30BaTEIHLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEM 00yYarommXcsl.

B nmnporpaMmme mo OuoJIOTMM TaKXe YUYUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W TPEAMETHBIM pe3yJibTaTaM
oOyyeHus B (QOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
JEATeIIbHOCTH/YU4eOHbIX JEeUCTBUN OOydYarolIUXCcsi MO OCBOEHUIO COJEp KaHUs
OMOJOTMYECKOr0 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIi YpPOBEHB) peain30BaH
MPUHITMI TPEEMCTBEHHOCTH B HM3y4YeHMHM Ouojoruu, Onarojgapss uemMy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh HA pPa3BUTHE 3HAHWM, CBSI3aHHBIX C
GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PCHHS,  IEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEACTABICHUA O 3I0POBOM
oOpa3e XKM3HM M OEpeKHBIM OTHOIIEHHWEM K OKpYXKAloleH MPUPOIHOU cpere.
[ToaToMy Hapsimy ¢ u3yueHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOEHUH JKMBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTCKAIOIINX B
HUX TIPOIIECCOB B MPOTpPaMMe MO OWOJIOTHH YJEICHO BHHMAaHWE HCIIOIH30BAHHIO
MOJIYYCHHBIX 3HAHUUM B TTOBCEHEBHOM KU3HU TSl PEIICHUS TPUKIIAAHBIX 3a/1a4, B
TOM 4YHCJIE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMII YETOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS 9KOJIOTUYECKU
1eJIecCO00pa3HOro TMOBEICHUS B OKpYy)Karolled NpUpPOJHOM cpele, aHaiu3a
BIIUSIHUS XO3SUCTBEHHOW JESTENBHOCTH 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAHUS K MMPUKIIATHON HAMPABICHHOCTH
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yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHUs
YCIOBUH VISl pEIICHUsI OJJHOM U3 aKTyallbHBIX 3a7au MIKOJFHOTO OMOJIOTHYECKOTO
oOpa3zoBaHus, KoTopas mpeanonaraetr (opMuUpoBaHHE Yy  OOydarouuxcs
CIIOCOOHOCTH aJalTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
mecto. OHa obecnieunBaeT (GopMHpOBaHHE Yy OOyYaroUIUXCsl MPEICTaBICHUNA O
HAyYHOM KapTHUHE MHpa, paclIupsieT U 0000IIaeT 3HaHUSI O KUBOM mpupoje, e
OTJIMYUTENbHBIX TPU3HAKaX — YpPOBHEBOW OpraHW3alldd U HBOJIIOIUHU, CO3JAET
YCIOBUSL  JUIS:  TIO3HAHUS  3aKOHOB  JKMBOM  MPUPOABI, (OPMUPOBAHUS
(YyHKIHMOHAJIBHOM TI'PaMOTHOCTH, HaBBIKOB 30pOBOr0 W 0Oe3omacHOro ooOpasa
YKU3HHU, SKOJOTMYECKOI0 MBIIUIEHHUS, LIEHHOCTHOT'O OTHOILLIEHUS K KUBOH MpHUpoe
U YEJIOBEKY.

Bonbiroe 3HaueHrne GMOIOTUSI UMEET TAKXKE ISl PEUICHHS] BOCTIUTATENBHBIX U
pa3BUBAIOIIMX  33Ja4  CpeJHEro  oOmero  oOpa3oBaHUsA,  COIHAIM3AINH
oOyuaromuxcs. M3ydenne Onosorun odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBhl, CIIOCOOCTBYET WMHTErpalui OMOJIOTMYECKUX 3HAHUU C
MIPEACTABJIICHUSIMU M3 IPYTUX YUCOHBIX MPEIMETOB, B YaCTHOCTH, (PU3HKHU, XUMUU
u reorpaduu. Ha3BaHHBIE TOJOXKEHUS O TpeIHA3HAYCHHH YYeOHOTO IMpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COAEpKAHMS, IMPEICTABICHHOIO B MPOrpaMMe IO
OHnoNIOTHN.

OT60p coaepkanusi yyeOHoro npenmera «buosorus» Ha 06a30BOM ypOBHE
OCYIIECTBIEH C TO3UIHMHA KyJIbTypOCOOOpPa3HOTO TOAXOJa, B COOTBETCTBUH C
KOTOPBIM OO0y4aromuecs: JOJDKHBI OCBOUTH 3HAHUS W YMEHHUS, 3HAYUMBIE [IJIs
dopMupoBaHus OOIIEH KyJbTYpbl, ONpEACNAIONME aJeKBAaTHOE IOBEACHHUE
Yell0OBeKa B OKpY)KAroIIed MPHUPOIHON cpese, BOCTPEOOBAHHbBIE B MOBCEIHEBHOU
JKU3HU U TPAKTUUYECKOM AesTeabHOCTH. Oco0oe MECTO B ATOM CHUCTeMe 3HaHUM
3aHUMAIOT JIEMEHTHI COACPKAHMSI, KOTOPHIE CIyKaT OCHOBOM st GOpMHUpPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX ~ OPHEHTAIUSX  JIMYHOCTH, CHOCOOCTBYIONIMX  T'yMaHH3aIlluU
OMOJOTNYECKOro 00pa3oBaHMsl.

CTpykTypupoBaHHe cCOACpXaHUS y4yeOHOro Marepuajia B MPOTPaMMe I10
OMOJIOTHM OCYIIECTBICHO C YUYETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHUHA 00
OTJMYUTENBHBIX OCOOCHHOCTSX KUBOUM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3ally U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TUHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTO To3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
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Oononornyeckas cuctema», «CucreMa M MHOTOOOpa3we OPraHUYECKOTO MHPAY,
«IBOJIOLMS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

[enp m3yuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHTra © NPHOOPETCHHE YMCHHM
WCIIOJB30BaTh ATU 3HAHUS JUISl TPAMOTHBIX JIEUCTBUUA B OTHOIICHUM OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHus yueoHoro npeamera «buosnorus» Ha 6azoBom
YpOBHE 00ECIICUMBAETCS PEIICHUEM CIICAYIONINX 3a/1ay:

OCBOCHHE OOYYAIOIIUMUCS CUCTEMbl 3HAHUU O OWOJOTUYECKUX TEOPHUsIX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIYKaIIUX OCHOBOM
JUIsi (POPMUPOBAHUSL TIPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOTO MO3HAHMS, CTPOCHUU, MHOTOOOpa3uu U OCOOCHHOCTSX >KHBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBIAAIOIIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHUEe Yy OOYYaIOMIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPUYECKUX CIOCOOHOCTEW B MpOIECCe aHaIM3a JaHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WUJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHu3alluy;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIIHMOHAJIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATH M OIEHUBATH SBJICHUS OKPY>KAIOIIETO
MHUpa JKMBOW MPUPOJLI HAa OCHOBAaHWU 3HAHUW W OMbBITA, MOJYYEHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmMupoBaHue y OOy4YalONIUMXCS YMEHUN WUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUI;

BOCMIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIOBEKOM KUBOM
MIPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOTIOICHUS dTUIECKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUI;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
HKOJIOTUYECKOMN KYJIBTYPHI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OIICHKH TIOCJICICTBUIN CBOEH JEATETLHOCTH 10 OTHOIIEHUIO K OKPY KaoIIeH cpere,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHOH o0nacTu « EcTecTBeHHO-HAyUYHbIE TPEIMETHI.
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Jlst m3ydennsi 6uoaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
oTBoaUTCS 68 yacoB: B 10 kinacce — 34 gaca (1 gac B Hezemo).
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduein, STUKOM, 3CTETUKON U MPaBOM.
Ponp Owonormu B (HOpMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMMCaHUE,
U3MEpeHue, KilacCUpUKalMs, MOJICTUPOBaHUE, CTaTHCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbnos, [[)x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOJIBI.

Tema 2. 7KuBble cUCTEMbI U HX OPraHU3AIUSA.

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeaAMeET u3ydeHus: ouonoruu. OTinane
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U MX pa3zHOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IIeHOTUYECKUH ), OMOCEpHBIA.

JlemoHncTpanum:

Tabnuipl U cxeMbl: « OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpTraHU3aLUU
YKUBOM IIPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKHN COCTaB KJIETKA. XHMHUYECKHUE BJIEMEHTBI: MaKpOAJIEMEHTHI,
MHUKPO3JIEMEHThI. Bosia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEPAJIbHBIX BEHIECTB B KieTke. llogmepkanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmble M 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YETBEPTUYHASI CTPYKTypa). XHWMHYECKHME CBOMCTBa OenkoB. buojornyeckue
GbyHKUIHUU OENKOB.

depmeHTHl — Ouosiormdyeckue Kkartanuzatopel. CrtpoeHue (pepmenTa:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuu@uuHocts. KodepmeHTsl. ButamuHbl.
Otnmnuns pepMEHTOB OT HEOPTAHMYECKUX KaTaIH3aTOPOB.
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YrneBompl:  MoHOcaxapuabl (TJIFOKO3a, pubo3a U J1e30KCHpu003a),
aucaxapuabel  (caxaposa, JaKTo3a) MW Ioymcaxapuiibl  (Kpaxmal, TJIMKOTEH,
1esIo03a). buonornyeckue GyHKIMM YTriIeBOI0B.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiIbHO-
ruapodobHble  cBoicTBa. buonornmueckue Qynkumu nunuaoB. CpaBHEHHE
yIJI€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

HykneunoBsie kucinorel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIenHOBBIX Kuciaor. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u dpynkuun PHK.
Bunasl PHK. AT®: ctpoenue u pyHKIIHIH.

[{utonorus — Hayka o Kietke. Kiierounas teopust — mpuMep B3aUMOJAECUCTBHUS
uei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak mnenoctHas »xuBasg cuctema. OOnie MNPU3HAKH KIETOK:
3aMKHyTasi HapykHas MemOpana, mousiekyisl JJHK kak renermueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JSyKapuoTHUecKass W Mpokapuothyeckas. OcoOeHHOCTH
CTpPOEHUsI MPOKAapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHwue
DYKapUOTUYECKOM KJIETKHM. OCHOBHBIE OTJIMYHS PACTUTEIBHOM, MXWUBOTHOU U
IrpUOHON KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U PyHkiuu. LluTomnasma u eé
opraHousibl. OgHomemOpannbie opradousl kietku: JOIIC, ammapat ['onbmxw,
an30coMbl.  [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHHM, IUIACTUIBI.
[Tpoucxoxxknenne MUTOXOHApUM u TiacTua. Buasl tutactun. HememOpanHbie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. DYHKIMHM OPraHOUAO0B KJIETKU. BKiltoueHus.

SAnpo — perynatopHslil neHTp kieTku. CTpoeHue sjpa: sjuepHas 000youKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pankiun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B dKUBOW IPUPOCH.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «buocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OeliKay,
«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. JJHK», «CtpoeHue momnexybl
AT®», «CtpoeHne 3yKapuOoTHYECKOW KIETKn», «CTpoeHue XKUBOTHOW KIIETKW»,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIEeTKn», « Y IeBOAb, «JIMnuas.
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ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl MPOBEICHUS
HAOIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpOIpPENapaTrhl pPAaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpPUAIbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopHas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlabopatopHas pabota Ne 2. «M3ydyeHue cTpoeHHSI KJIETOK PACTEHHIA,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEenaparax M HX
OMHICAHUEY.

[Ipaktnueckass padora Ne 1. «Pemenue mpocrtedmmx 3agad Ha OMOCHHTE3
Oenkay.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIeCcTB, WK MeTa00JIu3M. ACCUMUIIAIMS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOoQHBIN U reTepoTpodHsiid. Ponbs GpepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUU YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emuie. Biausiaue ycnoBuii cpenasl Ha (OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOoCHHTEe3. XEeMOCHHTE3UPYIoIIUe OaKTepun. 3HAYCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl HSHEPreTUYECKOro OoOMeHa.
I'mukonns. bpoxenue u ero Buibl. KuciopogHoe OKHUCIEHHE, WA KJIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O HEKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermyeckas wuHdpopmauus u JHK.
Peanuzanmsi reHetudeckoil uHopmanmu B KiIETKe. [|'eHETWYECKUW KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsauus — GuocunTe3
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Poib pubGocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYCHl. ictopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI ¥ JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacTeHuid, >XUBOTHBIX M UEJIOBEKa, BHI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BHUY) — BozOyautens CIIM/la.
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OOpatHast ~ TpaHCKpWILIMA, peBepTaza u  uHTerpasa. [Ipoduiakrtuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCcTpanuu:

[Toptpetsl: H. K. Konbuos, /. Y. BanoBckuii, K. A. Tumupsses.

Tabmuubr u cxembl: «Tunbl muTanusy, «Metabomuzm», «MUTOXOHAPHUIY,
«OHepreTnyeckuii oomMen», «Xijopomnact», «Dotocunres», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xuzHeHHbIM nukin Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: Moaenu-anmaukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHHne KIETK», Moenb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHHe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTonorudyeckue OCHOBBI PAa3MHOKEHHSI M  WHIWBUAYAJIbHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum murosa. IIponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCKuii CMBICT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U mosioBoe. Bunabl Oecronoro
Pa3MHOXKEHUS: JEJI€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TosoBo€ pa3MHOKEHUE, €TO0 OTIMYHS OT OECIIOJIOTO.

Meiio3. Cranuun meio3a. [Ipouecchl, MPOUCXOIAIINE HA CTaAusAX MeWo3a.
IToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bHOJIOTMYECKUN CMBICT H
3HAYEHHUE MEHOo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U sSIMYHUKU. OO0pa3oBaHWE W PA3BUTHE TOJIOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIHEepPMATOre€HE3 M OBOIEHES.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK U crepMaTo30ouaoB. OmIogoTBOpEHUE.
ITaprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpAMOE, HempsiMoe (IMYMHOYHOE). Bnusnue
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CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpOICTBa.

Poct u pazButue pacreHuil. OHTOr€HE3 IIBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTA/INH PA3BUTHSI.

JlemoHcTpanum:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJOTBOPEHUE Y IBETKOBBIX pAaCTeHUI», «BereratuBHOe pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIIETOK,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Menosy, «Ilpsmoe u HenpsMoe pa3BUTHEY, «['ameToreHe3 y MIEKONUTAIOMNX U
4eIoBeKa», «OCHOBHBIC CTAJMU OHTOTEHE3a».

O6opynoBanue: MHKPOCKOII, MHKPOITPENapaThl «CrniepmaTo30u bl
MJIEKOIIUTAIOLIETO», «SIHleKIeTKa MIeKonuTaromero», «Kapuoknunes B KIETKaxX
KOpEIlIKa JIyKa», MArHUTHAas MOJENb-alIuIMKauus «/leieHne KIeTKn», MOJIEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYMKA
KOpEILIKA JIyKa HAa TOTOBBIX MUKPOIIPENAPATAX).

JlaGoparopuas pabGota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEeHHOCTh M U3MEHYHUBOCTh OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pa3Butus reHeTUKU. Poibs nuTosioruu
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
V4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUT,
HUTOT€HETUYECKHUM, MOJEKYJISIpHO-TeHeTHUeCKhi1). (OCHOBHBIE TI'€HETUYECKUE
noHATHsA. ['eHeTnYecKkass CHMBOJIMKA, UCIOJIb3yEMasl B CXeMax CKPELIMBaHUN.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTAaHOBJIECHHbIE ['. Menaenem.
MonorubpuHoe CKpelMBaHue. 3aKoH €IMHO-00pa3vs THOPHUAOB IEPBOTO
nokoyieHusa. IlpaBuno JOMHUHUPOBaHMWS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unore3a yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpemMBaHWe. 3aKOH  HE3aBHUCHMOTO  HACIEIOBaHUS
npu3HakoB.  lluToreHeTnueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
Ananusupyroliee ckpenmpanue. Fcnonp30BaHne aHaIu3UPYIOLIEr0 CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuemnienHoe HacnenoBaHwe TmpuszHakoB. PaGora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHUIO F€HOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpoMOCOMHas TEOPUs HACIEICTBEHHOCTH. | €eHETUUECKHUE KAPTHI.
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['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE mojia. AyTOCOMBI U TMOJOBBIC
XpoMOCOMBI. ['omorametrHeie M reTeporaMeTHbie OpraHu3mbl. HaciienoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

W3MeHunBOCTh. BUIbI ©3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpHUBasl.
Hopma peakunn npusHaka. KoinuecTBEHHbIE M KauyECTBEHHBIE NMPU3HAKU U KX
HOpMa peakiuu. CBoMCTBA MOAUPUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBeHnHasi, wiM TeHOTHUIMYECKas, W3MeHUYMBOCTh. KomOuHaThBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOW
M3MEHYMBOCTU. MyTallMoHHasi U3MEHUMUBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U mpuunHbl MyTaluii. MyTtareHHbie (pakToOpBbl.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresanepHast HaCIeACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBeKa: TCHECATOTHYCCKNM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKU . CoBpemeHHOE ONIPEIEIICHUE TEHOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[T11{P-anamm3a. HacmencTtBennnie 3a00JjicBaHUS 4YeEJIOBEKAa: TEHHBIC OOJIC3HHU,
OOJIE3HH C HACJEICTBEHHOW MpeIpacnoyioKEeHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue H reHepaThBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOTO 00pa3a MKU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TC€HETUKH B MIPEJOTBPAIICHUY U JICUCHUU TeHETUYECKUX 3a00JICBaHUM YeloBeKa.

JemoHncTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuet u  cxembl:  «MOHOTMOpPUAHOE  CKpEIIUBAaHWE U €ro
[IUTOTCHETUYECKAasd OCHOBa», «3aKOH pACHICIUICHUS W €ro IHUTOTCHETUYECKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«uTomornyeckue OCHOBBI JTATHOPUIHOTO CKpEIIMBaHUSY, «Meiio3»,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «le€HeTHYeckue KapTbl pACTEHUM,
JKMBOTHBIX W YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HAaCJEHOBAaHUS,
CUEIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenoBeka H KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHas ”3AMEHUYUBOCTHY.

OOopynoBanue: MoAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«HenonHoe nmoMuHHMpoBaHue», «JurubpumgHoe ckpemuBaHue», «llepexpécr
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XpPOMOCOM», MHKPOCKOII M MHKpompemnapaT «J[po3odpuna» (HOpma, MyTanuu
(b OpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

[Ipaktuueckass pabdora Ne 2. «Pemenue mpocreimux 3amad  Ha
MOHOTMOPHIHOE CKPELIUBAHUE.

[Ipaktrueckas padora Ne 3. «PemieHne nmpocTednx 3aaa4 Ha JUTHOPHUIHOE
CKpEILBaHUEY.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusa Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUUU U JOMECTHUKALUS.
VYuenne H. WM. BaBunoBa o0 1eHTpaXx MPOUCXOXKJICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHHi. LIeHTphl MpOHUCXOXKIEHUA AOMAIIHUX XUBOTHBIX. CopT,
1opoja, ITaMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbIi U MHAUBUAYAIbHBIN OTOOPHI B
CEJEKIIMU pPACTEHUNM U KUBOTHBIX. OIIEHKa JKCTephepa. bIM3KopoacTBEHHOE
cKpeluBaHue — uWHOpuAMHT. Yucras nuHus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otpanéunas rtulOpuausanus U €€ ycnexu. VCKycCTBEHHbIM MyTareHe3 H
[OJIy4EHUE TOJUILIONAOB. JIOCTHMKEHMS CENEKIMU PACTEHHM, >XUBOTHBIX U
MHKPOOPTaHU3MOB.

buoTrexHonorus kak oOTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpUs. ITaIbl
co3ganusi pexombunantHon JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KinonupoBanue BBICOKOIIPOAYKTUBHBIX CEIIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Dkoyioruuyeckue W dtuyeckue  npobnemsl. MO - reHeTruyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBanHoB.

Tabnuipel U cxeMbl: Kapta «lIeHTpbl NMPOUCXOXKACHUS W MHOTo00pasus
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacreHumity, «OtnanéHnas ruopuau3anus», «PadoTel akagemuka M. @. MiBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TE€HOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pactenuii, repbapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.
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[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBLIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOCHHMSA OOy4alomMMHUCS TPOrpaMM cpefaHero  oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJIAIONIME: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
IPaXXTAHCKON UJCHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANpPABICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESTEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMHU, MPUCYIIHUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYME HKOJOTHMUYECKOTO IIPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIE TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMCKUMU COIMOKYJIIBTYPHBIMUA, UCTOPUYECKUMHU U Ty XOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXCHUS K 3aKOHY U IPABOIOPSAJKY, YEJIOBEKY TPy/a U CTAPIIEMY MOKOJIEHHUIO,
B3aMMHOTO YBa)KCHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie U
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JOJDKHBI OTPakaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OMBITA M OMbITA JIEITEILHOCTH B MPOLIECCE Peaan3allii OCHOBHBIX HaIlpaBIICHUM
BOCITUTATEJIbHOMU JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:ka1aHCcKOr0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMKM 00YyYaIOIIEerocs: Kak akTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;
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OCO3HAHWE CBOMX KOHCTHUTYIIMOHHBIX IpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW [EATETbHOCTH TMpPU CO3AaHHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNIATh COOCTBEHHYIO TMO3HIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA [EHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBbIX, TO3HABATEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYKJIEHUH CIIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTUHYECKOT0 BOCITUTAHMS:

chOpMHUPOBAHHOCTh pOCCUICKON IPaXKIaHCKON UJICHTUYHOCTH,
NaTpUOTU3MA, YBaKEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIE€pPE]l
PonuHol, ropmoctn 3a CBOM Kpad, CBOKO PoauHy, CBOW S3BIK U KYJIbTYpY,
MPOIILIOE ¥ HACTOSIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEIUIO U MTaMATHUKAM TPUPO/IBI,
JTOCTUXEHUSIM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJOTUM, MOHMUMAHUSI 3HAYECHHS OHOJIOTUM B TIO3HAHWU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAB0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJAMUTEIISIM, CO3/TaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIECHHWE K MHUpPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLLICHUN;
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NOHMMAaHUE AMOLIMOHAJILHOTO BO3JEHCTBUSA JKUBOW IPUPOBI U €€ HEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQ)KEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, GOPMHPOBAHMS KYJHTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0Oe30MacHoro oobpa3a KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nyeckKas
aKTUBHOCTH), OEpPEHKHOTr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3HUECKOMY U IICUXUYECKOMY 3/10POBBIO;

NOHMMAHUE UEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HU JIIOCH;

OCO3HAHHE TMOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YHOTpPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K AKTMBHOW JESITEIBHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO I€SITEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaMm MpophecCUOHAIBHON AESTENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealn30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMI0O W CaMOOOpPa30BAHHMIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHA JKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNIKOB M OLIGHKM MX BO3MOXHBIX MOCHEICTBUM ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOsieM M MyTel ux
peLIeHus;

CIIOCOOHOCTBh HUCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HAHMSI W YMEHUS TMpPU PEIIeHHH MpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  MOBEIEHUS B MPUPOJE,
HaIlpaBJIEHHBbIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHUJOB,
aKocucTeM, brochepsr);



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

AKTUBHOE  HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE 3KOJOTMYECKHE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLUAIBHOMN
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKH M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JTHAJIOTe
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YMUTATEIIbCKOW KYJIBTYpPbl KakK CpeIICTBa
B3aUMOJECHUCTBUSA MEXY JIFOJbMU Y MO3HAHUS MUPA;

MOHMMAaHUE chneru@UuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBAaHUN PALMOHATIBHOTO HAYYHOT'O MBIIUIIEHUS, CO3[JaHUU LIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXPAaHEHMS IPUPOTHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTU OHMOJOTMH AJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieuyeHuss HOBOTO YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEH BBIX0J1a U3 IMIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieyeHusi Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
NOBBIIEHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM I'PaMOTHOCTH OOydarommxcs, GopMupyeMoit
MIPU U3YYEHUU OUOJIOTUH;

IMOHMMAHHUE CYIIHOCTH METOAOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYyaeMble 3HAHUS [UJIsl aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXKAIOLIEro MUpPa M MPOUCXOASAINIMX B HEM H3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIMNXCS JaHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BHIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
perieHus Mpo0JIeM B peabHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JAESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NESITEIbHOCT NHANBUAYAJIBHO U B TPYIIIE;
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TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUM 1O OHOJOrMU B
COOTBETCTBHUHM C KU3HEHHBIMU TOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
IEJOCTHOCTh HAy4YHOU KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHsl, sIBJICHUE, MPOLECC,
CUCTEMA, Hay4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIEeIOBaHUE,  HaOMIOEHHWE,  HM3MEpPEHUE, OKCIEPUMEHT U JPYrux),
yHUBEpCalbHbIe Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIMM OOYYaloOlIUXCsi, CIIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYECKAE 3HAHWS W YHUBEpPCaJIbHBIC yYEeOHBIE JICUCTBUS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHS IIPOTPaMMBl CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBiajaenue YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbHBIMH
AeHCTBUSIMM:

1) 6a30Bble JJOrHYECKHE TeCTBHA:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(UKAIIUK, 0O00OIICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATHM (BBIACIATh UX XapaKTEPHbIC MPU3HAKU, YCTAHABIIUBATH
CBSI3M C IPYTUMH TTOHSTHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
TOCTHKCHHSI, COOTHOCHUTD PE3YNIBTATHI ACATEIHPHOCTH C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTMYCCKHE MOHATHUS JUIsl 0OBSICHEHUS (PaKTOB M SIBJICHHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MO/IENTbHBIE CpencTBa TS MIPEICTABIICHUS
CYIIIECTBCHHBIX CBSI3€H M OTHOIIECHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a
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TAaK)K€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

paspabarbiBaTh IUIAH pELIEHMs] NPOOJEMBbl C YYETOM aHAIM3a MMEIOIINXCS
MaTepUaIbHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUAX  PEAJIBHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NTPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIIE0BATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOAO0B PELICHUS IPAKTUYECKHUX 33]1a4, IPUMEHEHHIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALHH, MNpPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalUsX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSMU U METO/IAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHNUS;

aHANM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUsS 3aJadd  pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYUIECTBJIATh LEJECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh MEPEHOCUTh 3HAaHUS B IMO3HABATEJIbHYIO U MPAKTHUYECKYI 00JacTu
KU3HEIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTHHAIbHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ ungopmanueii:

OPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX HHPOPMAIUU (TEKCTE yueOHOTrO
nocoOusi, HAy4YHO-IOMYJIIPHOM JMTeparype, OHOJOTMYECKUX CIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh
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UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUYECKU OLEHUBATh
e€ IOCTOBEPHOCTh U HEPOTUBOPEUHUBOCTH;

bopMyIMpoOBaTh 3alpPOChl U MPUMEHSTH PA3NUUYHBIE METOJbI MPU MOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHITIOJHEHUST yU4eOHBIX
3a1ady;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYpPY aKTUBHOTO HCIIOIb30BAHUS PA3IAYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ononornyeckor uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIHLIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KayecTBE CpeAcTBa Mmpu padoTe ¢
Oouonoruueckord uHQpOpMalLMen: TNPUMEHATh XUMHYECKHE, (QU3NYECKHue U
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMYyJbl, abO0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpa3oBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISAHOCTH;

BIAJE€Th  HABBIKAMHM  paclo3HaBaHUS M 3alUThl  WH)OpMaIuwy,
MH(GOPMaIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OgiiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU A€l CTBUSIMM:

1) o0mmennme:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCUU MO CYHIECTBY OOCYy>KIaeMol TeMbl (YMEHHE 3aJaBaTh
BONPOCHI, BBICKA3bIBaTh CYXJCHHSI OTHOCHUTEIHHO BBIIOJHEHHUS MpeiaracMon
3a]a4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3WIMN PYTHX YYAaCTHHKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaThb HeBepOalbHbIE CpEJICTBAa OOILIEHHUsS, MOHMMAaTh 3HAYCHHE
COLIMAJbHBIX 3HAKOB, MPEANOCHUIOK BO3HWKHOBEHHUS KOH(MIMKTHBIX CHUTYallUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MOHMMAThH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUIYaIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHUS TPYNIOBLIX (POPM B3aUMOICHCTBUS IPU PEIICHUHU Y4eOHOH 3a1a4u;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4y€TOM OOIIuX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;
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OPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ TOCTHKEHUIO: COCTABJIATh IUIAH JICWCTBHM,
pacnpeienarb poju ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpeuiaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TO3WLHH HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEACHHE B Pa3JIMYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pEIIeHMs B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOUX JEHUCTBHUSIX M MOCTYIKax MO OTHOUIEHUIO K KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOATENIBHO OCYILIECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa3oBaTebHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacumMpsITh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOUYTCHHI;

JienaTh OCO3HAHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelLlICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LIENSIM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOT'0 PELLEHUS;

YMETh OLIEHUBATh PUCKU W CBOEBPEMEHHO IPUHUMATh PELIEHUA MO HUX
CHIKEHHIO;
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NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE cedsT U APYTHX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IPU AaHAINU3E€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHHs mHporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKJIIOUAIOT crienudpuyeckue 1t yueOHoro npeameta «buoaorus»
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, MHTEPIIPETAIIUN U
npeoOpa30BaHUI0 3HAHUM, BUJBI JESITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3MYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Ouosiorueil. B mporpamme mnpeaMeTHbIC
pe3yabTaThl MPEACTABIICHBI MO TOJIaM 00yUYCHHS.

[IpeameTHBIe pe3yNbTaThl OCBOCHUS y4ueOHOrO mpeamera «buomnorus» 6 10
KJlacce NOTKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHUpa M HAyYHOTO MHPOBO33PEHHMS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PacCKpbIBaTh COJICp)KAHUE OWOJOTUYECKUX TEPMHHOB W TOHSTHIL:
KW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OMEeH BeEIIeCTB U TMpeBpalleHue
SHEPIuM), TOMEOCTa3 (CaMOpETyJISIIUs), YPOBHEBAsI OPTaHU3ALMS JKUBBIX CUCTEM,
CaMOBOCIIPOU3BEEHUE (PEMPOAYKIIHS), HACTIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHUE;

YyMEHHUE Wu3JIaraTb OWOJIOTMYECKUE Teopur (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOKIEHUS KyJIbTypHbIX pacTtenuili H. V. BaBuiioBa), onpenensiTe rpaHUIlbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BIIaJIeTh METOJaMU HAy4YHOTO MO3HAHUs B OMOJIOTHH: HAOMIOACHUE U
OMHUCAHUE MKUBBIX CUCTEM, IPOIIECCOB U SIBIICHUM, OpPraHU3alusl U MNPOBEICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBUIKCHHE  THUIIOTE3bl,  BbISBJICHUE
3aBUCHUMOCTH MEXAY HCCIECIYEMbIMU BEJIUYMHAMU, OOBSICHEHUE TMOJYyUYECHHBIX
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pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOIECCOB: OOMEHa BEIECTB W MPEBpAIICHHS dHEPTUU B KIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Meilo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATBLHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsI OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB W SIBJICHHUM, JJII NPUHATHS NMPAKTUYECKUX PELICHUH B MOBCEIHEBHOMU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKPY>KaIOILUX JII0/IeH, COOI0IEHUS] HOPM IPaMOTHOTO TMOBEJICHUS B OKpY’Karolen
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS pPalMOHATIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTUOPUIIHOE CKpEIlMBAaHUE, CLEIUIEHHOE HAaCJEeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAcCJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padoThl, COOIMHOAATH
npaBuia npu padboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh U HUHTEPIPETHUPOBATH HHGOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIOLIYI0 IICEBJOHAyYHbIE 3HAaHUS W3
pa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMaLIMU, HAYYHO-TIONYJISIPHBIE
MaTepuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeAUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOLICHMUS,
000011as1 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buosnorus» ¢ 11
Kjacce JOJKHBI OTPaXaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMUSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHbBI MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJOTOB B pPa3BUTHE OHWOJOTUH, (PYHKIIMOHATHHOU
IPAMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHME OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BU/I, TIONYJISALINS, T€HO(OH, SBOJIOLMS, ABMXKYIIUE CUIBI ((PaKTOPHI) IBOJIOIUH,
MPUCIIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTrHYecKkue (akTophbl,
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DKOCUCTEMA, MPOAYLUEHTHI, KOHCYMEHTBI, PEAYLUEHTbl, LENU MUTaHUS,
AKOJIOTHYECKas TpamMua, OMoreoleHos, onocdepa;

yMEHUE Hu3Iaratb OWOJOTHYECKHE Teopuu (IBONIOIMOHHAS Teopust Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIOIUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoncrtea K. M. bapa, uepenoBaHusi IIaBHBIX HaIpaBiICHUN H
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTPEIENATh TPAHUIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHHUM, OpraHu3alis U IMPOBEJACHHE
OMOJIOTMYECKOTO  3KCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HMCCIEIyEeMbIMH BEJIMYMHAMHU, OOBSICHEHHE MOIYYEHHBIX
pEe3yibTaTOB, MCIIOJIB30BAHHBIX HAy4YHBIX INOHSATHUH, TEOPUA M 3aKOHOB, YMCECHHE
JIeaTh BBIBOJIbI HA OCHOBAHUU IIOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHYECKHX
OOBEKTOB: BHJOB, MONYJSALHUA, NPOAYLEHTOB, KOHCYMEHTOB, PpPEIYLEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUIA000pa30BaHUs, MPUCHOCOOIECHHOCTH
OpPraHMU3MOB, JEHCTBUS SKOJOIMUECKHX (DaKTOPOB Ha OPraHU3Mbl, IEpeHoca
BEIIECTB M TOTOKA SHEPIMM B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSICHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBS
OKpPYXAaIOLUX JIOAEH, COOI0/IEHN HOPM I'PaMOTHOIO MOBEICHUS B OKpYKarolei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUH
COBPEMEHHOW OMOJIOTHH JIJIs1 pallMOHAIILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/lay, COCTABJISTh CXEMBbI
NepeHoca BEIIeCTB U SHEPTUH B 3KocHcTeMax (LeNu MUTaHus);

YMEHUE BBINOJIHATh JIA0OPATOPHbIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHUYECKH OIEHUBaTh U HUHTEPIPETHUPOBAThH HHGPOPMAIUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOpPMAILIUU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl),  paccMaTpuBaTh  TIJ0OaldbHBIE  SKOJOTHMYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE€ IHCHMEHHBIE M YCTHBIE COOOIICHMUS,
0000111ast OMOJIOTMYECKYI0 MH(POPMALIMIO U3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 bronorus xax Hayka 2 https://m.edso0o.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [JOK
P i https://m.edso0o.ru/7f41c292
bubmuoreka [{OK
X i 1 1
3 MMHYECKHI COCTaB U CTPOCHUE KIIETKU 8 https://m.edso0.ru/7f41¢c292
bubmmoteka IIOK
4 K
VSHEACHTEIIBHOCTD IICTRH 6 05 https://m.edso00.ru/7f41c292
5 PazmHoOXeHME 1 MHIUBUAYAIbHOE PA3BUTHE 5 1 bubmuoreka [IOK
OpraHU3MOB https://m.edso0.ru/7f41c292
6 HacnencrBeHHOCTh M KBMEHYMBOCTD 3 1 1 bubnuoreka [{OK
OpraHU3MOB https://m.eds00.ru/7f41c292
7 Cenexuust opranu3zmMoB. OCHOBBI 3 1 bu6muoreka [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41c292
but6mmoreka [IOK
8 Pesepeiioe Bpens L https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3,5
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorusa. O6mas ouomnorus, 10 knace/ Cupornazos B.U., Aradonosa 1.b.,
3axapona E.T., O61miecTBo ¢ orpaHUu4eHHON OTBETCTBEHHOCTHIO «[IPODA»;

Axumonepnoe o6mectBo «M3narensctBo «IIpocBemenne

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

Metonnueckue Matepuansl K yaeoHuKy buonorus. O6mas 6uonorus, 10 kmacc/
CusornazoB B.U., Aradonosa U.b., 3axaposa E.T., O01iecTBO ¢ OrpaHMu4eHHON
OTBETCTBEHHOCTHIO «/JIPODAY; AkiinonepHoe obmectBo «3naTenbcTBo

«IIpocBemenue»

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://multiurok.ru/

https://www.inaturalist.org/

https://lesson.academy-content.myschool.edu.ru/
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KOHTPOJIBHO-UBMEPUTEJIbHBIE MATEPUAJIBI 11O BUOJIOT'UHN

JIJISA TPOBEJEHUSI UTOI'OBOM ATTECTAIIMU (10 kaacc)

Yactb 1. Ipu semonuennn 3aganuii 1-10 BHIGEpHTE M3 HECKOIBKUX BAPUAHTOB OTBETA OJMH BEPHBIH
1. K Heopranu4eckuM BellecTBaM KJIETKH OTHOCATCS
a) JKUPbI B) Oenku
0) HYKJICHHOBBIE KUCIIOTBI ~ T) BOJIa
2. I'noko3a sABJIsIETCSI MOHOMEPOM:
a) reMorJioOMHa  B) TJIMIIEpUHA
0) riukoreHa T) aJpeHaIMHa
3. IIpu noHMKeHUM TeMIepaTypbl aKTUBHOCTH (DepMEHTOB
a) YBEJIMYUBACTCS B) HE U3MEHSETCS
0) 3ame[isieTcss  T') CHaydaja 3aMeAJIsieTCsl, IOTOM YBEIMYUBACTCS
4. B cocraB nykieoruaoB PHK He Bxoaur:
a) aJICHUH B) TYaHUH
0) ypauun  T) THMUH
5. Cunre3 mojiekya AT® B kiIeTKe MOKeT IPOUCXOAUTH B:
a) MUTOXOHPUSIX U XJIOPOILJIacTaX  B) siApe U pudbocomMax
0) anmapare ['onb/KU ¥ TU30COMax T') XpOMOCOMAaX U SAPBIIIKE
6. Cxoabko MoJiekyJ AT® obpa3yercs npu 0eCKUCIOPOIHOM paciienJeHUuM IJII0K03bI?
a)38 0)4 B) 2 r) 36
7. BUpychbl MOT'YT Pa3MHOKAThCH
a) TOJIBKO B KJIETKE XO35IMHA ~ B) ITyTE€M MPOCTOTO JACTCHUS
0) TOJIbKO OECTIONBIM IyTEM  T') TOJIBKO MOJOBBIM ITyTEM.
8. K otHOMeMOpaHHBIM OPraHON/AaM KJICTKH OTHOCATCS

a) pubOCOMBI B) JIU30COMBI
0) hbepmMeHTHI T') MUTOXOH/IPUU
9. B annapare I'oibaku o0pasyrores:
a) JTM30COMBI B) puOOCOMBI
0) xJI0poIIacThI I') MUTOXOHJIPUH
10. HacaeacrBenHass nHGOpMAnHsA B KIETKaX 0aKTepPUH CONEP:KUTCH B:
a) xoubiieBoit JJHK B) nmuHeiHou JJHK
0) siape r) pubocomax

11. B saapax KJIeTOK CJOU3NCTOH 000J109KH KHINIEYHUKA NMO3BOHOYHOTO KMBOTHOTIO 20
xpomocom. Kakoe 4yucjio xpomocom 0yaer MMeTh AP0 3MTr0ThHI 3TOI0 KUBOTHOr0? B oTBET
sanumute TOJIBKO cooTBeTcTBYyMOIIIEE YHCTIO.

12. B moaekyJie JIHK koan4ecTBO HYKJI€0THA0B ¢ TYaHHHOM cocTaBJisieT 20 % oT o01iero
yncaa. CKoJIbKO HYKJIe0THA0B B % ¢ THMMHOM B 3TO# MoJiekyJie. B oTBeT 3anummre
TOJIBKO cooTBeTCTBYIOIIEE YUCIIO.

13. beaok cocTrout u3 100 amunokuca0oT. Onpeaeanre YUCJI0 HYKJIEOTHAOB B MOJIEKYJIe
JAHK, xonupyomei nanubii 0e1ok. B oreer 3anummre TOJIBKO cootBeTcTByrOIIEE YHCITIO.
14. Y cobak yépHas mepcTh (A) JOMHUHHPYET HaJ KOPHYHEBOH (a), a KOPOTKOHOrocTh (B)
— HajJg HopMajabHOW AauHOM Hor (b).3anumuTe reHoTUNn YEPHOM KOPOTKOHOTOM co0akw,
TFeTEPO3UTOTHOM TOJIBKO MO MPU3HAKY JJIMHBI HOT.

15. Ilpu camMOONbLIEHNH TeTEPO3UTOTHOI0 BbICOKOPOCJIOr0 PacTeHHMsl ropoxa (BbICOKUI
credeb — A) 10J1s1 KapJIuKOBbIX (opm paBHa (%).

YacTb 2.
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16. Bri0epuTte opraHouabl KJIeTKH, COJep:Kaliyue HacJeICTBeHHYI0 HH(popmanuio. Bribepute
TPU BEPHBIX OTBETA U3 MICCTHU.

a) sApo T') JIN30COMBI
0) anmmapar I'onbku 1) puOOCOMBI
B) MUTOXOHJIPUU €) XJIOPOIUIACTBI
17. K 3ykapuoramM OTHOCHAT. BoiGepute Tpy BEpHBIX OTBETA U3 IIECTH.
a) OOBIKHOBEHHYIO aM&Dy T) IPOXKIKHU
0) MaJIIPUHHOTO Mapa3uTa 1) XOJICpHBIN BUOPHOH
B) KUIICUHYIO MAJIOYKY €) BUpyC UMMYHOJIeUIIUTA YEIOBEKa

18. Onpenennre 1Ba NPU3HAKA, KBBINAJIAIIINX) U3 00LIEro CMCKAa, U 3allUIIMTE B OTBET
OYKBbI, 10]I KOTOPbIMH OHHU YKa3aHbl. [lo/i0Boe pa3sMHOKeHH e CTIOCOOCTBYET:

a) U3MEHEHHUIO TJI0JIOBUTOCTH OPraHU3MOB

0) 000CTpEeHUIO MEKBHUIOBOI OOPHOBI

B) KOMOMHAIIUY T€HETUYECKOT0 MaTepHala pOAUTEIbCKUX TaMET

I') YBEIMUEHHUIO pa3HO00pa3usi eHOTHIIOB

1) YBEJIMYEHHUIO TEHETUYECKOTO pa3Hoo0pas3us O61aroaapsi KpOCCUHTOBEPY
19 JIns kaxka0ii 0COGEHHOCTH JeJIeHus] KJIeTKH YCTAHOBUTE, XapaKTepHA OHA JIJIsi MUTO03a
HJIM Meiio3a:

OCOBEHHOCTH THUII AEJEHUSA
A) B pe3yibTare 00pa3yroTcs 2 KIeTKU 1) mutO3
b) B pe3ynbTaTte 00pazyrorcs 4 KIETKU 2) meiio3

B) nouepHue KieTKH rarionIHbl
I') nouepHue KIETKU AUTIIIOUTHBI
J1) IpoMCXOAT KOHBIOTAIUS U IEPEKPECT XPOMOCOM
E) He mpoucxoauT KpOCCUHTOBEP

20. YcTaHOBHTE COOTBETCTBHE MEKTY XapaKTepHCTI/IKOﬁ MYTAallUU U €€ TUIIOM.

INPUYNHA MYTALUA
A) BKJIIIOYEHHE JBYX JIMIIHUX HYKI€0TUA0B B Mosiekyny JTHK 1) rennas
b) kpaTtHOe yBenMUeHHE YKcaa XpOMOCOM B TAIUIOUIHOM KIIETKe 2) reHOMHas
B) HapymieHue nocienoBaTeNbHOCTH aMHHOKUCIOT B MOJIEKYJIE 3) xpoMocoMHast

Oenka

I') noBoport yuactka xpomocomsl Ha 180 rpagycos

J1) yMeHbIIIEHUE YncIa XPOMOCOM B COMAaTUYECKOM KIIETKE
E) o6meH ydacTkaMM HErOMOJIOTMYHBIX XPOMOCOM

21. YcraHoBHTE COOTBETCTBHE MEKAY OPraHaMM H 3apOJAbILIEBbIMH JIMCTKAMH, H3
KOTOPBIX OHH Pa3BHBAIOTCSI.

3APO/JABILIEBBIE
OPI'AHBI TACTKHI
A) TOJTOBHOM MO3T 1) skTomepma
b) neuenn 2) sHTOJEpMA
B) xpoBb 3) me3onepma

I') koctu
J1) momxenynouHas xemne3a
E) snunepmuc koxu

Yactb 3.
Pemnre 3agaumn:



,ﬂ,OKyMEHT noanucaH 3J'IeKTpOHHOI7I noanuncbio.

22. B mporiecce rnukonmn3a oopasoBanuck 112 mMonekyn nupoBuHorpagHoi kucinotsl (I1BK).
Kakoe koinruecTBO MOJIEKYJ TIIF0KO3bI TIOJBEPIIOCh PACHICIUICHUIO U CKOJIbKO Mosiekyn AT®
oOpa3yercs MpH MOJTHOM OKUCIICHUH TIIOKO3bI B KJIeTKaxX dykapuoT? OTBET MOSICHUTE.

23. Y yenmoBeka TEMHBIN LBET BOJIOC (A) TOMUHUPYET HaJ CBETJIBIM LIBETOM (a), KapHil I[BET TJ1a3
(B) — nag romy6bm (b). 3anuimnTe TEHOTHITH POJAUTENICH, BOSMOXKHBIC ()EHOTHUITHI U TEHOTHUIIBI
JeTeH, pOJUBIINXCS OT Opaka CBETIOBOJIOCOT0 roJIy00ria30ro My>K4iHbl U T€TEPO3UTOTHOM
Kaperiia3oil CBETI0BOJIOCOM )KEHIIUHBI.



ﬂ,OKYMeHT noanuncaH 3HEKTpOHHOf/'I noanucbio.

JOKYMEHT NOJANUCAH 3JIEKTPOHHOH! MOJANUCHIO

HOAJIMHHOCTD TOKYMEHTA NOATBEPXK/IEHA.
w IMPOBEPEHO B ITIPOTPAMME KPUIITOAPM.

MONNUCH

O6wui cTaTyc noanucu:
CeptuduKar:
Bnapeneu;:

U3spaTennb:

CpokK geiicTBus:

[arta u Bpema co3ganHua M.

Mognuce BepHa
393494E01D251E350491D4E7220198AF
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