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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY ISt
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJOXKEHUS 00 00LIUX IENSIX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cneruduke Onosiornu, €€ 3HAYCHUH B TTO3HAHUU KHBOUW MIPUPOLI M 0OCCIICUCHUH
CYILLECTBOBAHMSI 4esioBeuecKoro obmiectBa. COrjlaCHO Ha3BaHHBIM IOJIOKEHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelcTaBlIeHHWE O IesIx, 00 oOmiei
CTpaTeruy OOy4YeHHs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEICTBaAMU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHTyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 0O0pa30BaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEN 00yYarommXCsl.

B nmporpaMmme 10 OHOJIOTMM TakXe YYHUTBHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOydyeHusi B (OPMHPOBAHUU OCHOBHBIX BHJOB  Yy4eOHO-IIO3HABATEIbHON
NeATEeTbHOCTH/YUEOHBIX JEHCTBUNM OOYydYaroImMXCS IO OCBOCHHMIO COJACpPIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HAa pa3BUTUE 3HAHUM, CBS3AHHBIX C
(GbOopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karoued MpUpOIHON cpene.
[ToaToMy Hapsay ¢ u3ydeHHEeM OOIEeOMOIOTUUECKUX TEOpPUH, a TakKe 3HAHUN O
CTPOCHUU JKUBBIX CUCTEM PA3HOI0 PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAKOIIUX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU JJIS PEIICHUS MPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI 4YeIOBEKa, MEINKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKHU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOW cpene, aHaau3a
BIIMSIHUSL XO3SMCTBEHHON AESATETbHOCTH YEJIOBEKa HAa COCTOSHHE MPUPOIHBIX U
HMCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHUE BHUMAaHUS K NMPUKIAHON HAIIPaBIEHHOCTH
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yaeOHoro mpenMera «buosorus» mpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHuUs
YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3ajau IKOJILHOTO0 OHOJIOTrHYECKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyYaIOIIUXCS
CIIOCOOHOCTH aJIallTUPOBAThCA K U3MEHEHHSM JIUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAay4YHOM KapTUHE MHpA, paclIUpsieT U 000OLIaeT 3HAHUS O KUBOW Mpupone, e
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd U HBOJIOIUHU, CO3JAET
yCIOBUSI  JJIs: TO3HaHUS  3aKOHOB  JKMBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3J0pPOBOTO M 0Oe30macHOro obpasa
KHU3HHU, SKOJOTHUECKOTO MBIIICHHUS, [IEHHOCTHOTO OTHOILIEHUS K XUBOUM MPHUPOEC
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUSI UMEET TAKXKE JUIsl pELIeHHs] BOCIIUTATENbHbIX U
pa3BUBAOIIMX  337ad  CpeaHero  oOmero  oOpa3oBaHMs,  COLMAIM3ALUU
oOyuaromuxcs. M3ydyenue Ononmorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHHUS
UHTEIJICKTYyallbHBIX, KOMMYHUKAIIMOHHBIX W  HWH(OPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBbI, CIIOCOOCTBYET WMHTErpaluy OMOJIOTMYECKUX 3HAHUU C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MpEeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» COCTaBUIM OCHOBY I ONpPENENEeHUs IMOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAaHUIO €r0 COAEpIKAHUS, IPEICTABICHHOIO B MPOrpaMMe IO
OHOJOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYHIECTBJIEH C MO3ULMHA KYJIbTYpOCOOOpPA3HOrO0 MOJXO0Jla, B COOTBETCTBHM C
KOTOPBIM OOYyYaloluecs: MOJDKHBI OCBOMTH 3HAHHMS W YMEHUS, 3HAYUMBIC IS
dopMupoBaHus OOIIEeH KyJbTYpbl, ONpEACNAIONMEe aJeKBAaTHOE IOBEACHHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTUUYeCKou aesTeabHOCTH. Oco0oe MeCTO B ATOM CHUCTeME 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBAHUS
NPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OMOJIOrMUecKOro 00pa3oBaHMUsL.

CTpyKTypupOBaHUE COJAEpX aHUs Y4eOHOro MaTepualia B IpOrpamMme Io
OMOJIOTMM OCYILECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BbIJIEJICHBI CIIEAYIOIINE COJIepKaTeNbHble TUHUM: «bronorus kak Hayka. Metozsl
HAy4YHOTrO TNO3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak

3



ouonoruueckas cucreMa», «CucreMa M MHOTo0Opa3ne OpPraHuYecKOro MHUpay,
«IBOJIOLMS KUBOU MPUPOIBI», « IKOCUCTEMBI U MPUCYIIIE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHIIaX, CIYKAIKUX OCHOBOU
s (opMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHMHE MHUpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOMINXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3alNH;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIErO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbBITA, MOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIMXCSd YMEHHMA WUIIOCTPUPOBATH 3HAYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEl, COOJII0ICHUS dITHUSCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsi TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

pUMEHEHUEe MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TTOBCEHEBHOM KM3HU JIJIs
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OOS3aTEIBHBIM yUE€OHBIM TPEIMETOM, BXOJSIINM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 xmacce — 34 4gaca (1 wac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).

COJEPXAHUE OBYUYEHUA

10 KUIACC

Tema 1. buosiorusi kak Hayka (2 yaca)

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Ponp Owonormu B (HOpPMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTobl TO3HAHUS KUBOM TIPUPOII (HAOIIOIEHUE, SKCTIEPUMEHT, ONTMCAHUE,
u3MepeHue, kiaaccuukanus, MOJETUpPOBaHUE, CTaTUCTUYECKass oO0paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsl: Y. apsun, I'. Mennens, H. K. Konbios, Ix. Yorcon u @. Kpuk.
Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U MpaKkTHYECKHEe PadOThI:

[Ipaktrueckas padota Ne 1. «/cnonb3oBaHue pa3IuyHbIX METOAOB MIPU U3YUEHUU
OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucteMbl U uX opranu3anus (1 yac)

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenus ouosoruu. OTnnuue
YKUBBIX CHCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOoOOpa3ue. YPOBHHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTEOIIEHOTUYECKHI ), OMOC(EepHBIH.

JlemoHncTpanum:

Tabnuibl U cxembl: «OCHOBHBIE PU3HAKU KU3HW», «Y POBHU OpraHU3alMH KUBOU
PUPOJIBIY.
O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. XumMnuyeckuii cOCTaB U CTPOeHHUE KJIeTKH (8 yacoB)

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE DJJIEMEHTBI: MAaKpPOJJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosia 1 MuHepanbHbIE BEIIECTBA.

OyHKIMK BOABI M MHUHEpaJIbHBIX BemleCTB B KkieTke. [lomnepxanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3ameHnmble 1 3aMEHUMBbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOpUYHAS, TpPETUYHAs U
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YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMEe cBoWcTBa OenkoB. buonormueckue
byHKIIUN OEIKOB.

®depmeHThl — Owonormyeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduuyHocts. KodepmeHTsl. ButamMuHbI.
OTnunuus pepMEHTOB OT HEOPTraHUYECKUX KaTalIN3aTOPOB.

VYrneBoasl: MoHoOcaxapuabl  (TJOK03a, pubo3a u  JAe30kcupubo3a),
aucaxapuabel  (caxaposa, JaKTo3a) MW Tosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
1esUI003a). buonornyeckue GyHKIMM yTrII€eBOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodoOHbie  cBoiicTBa. buonormuyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
yIJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaert — MoHOMeEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunael PHK. AT®: ctpoenune u GhyHKIIHIH.

[{utonorus — Hayka o kieTke. Kiietounas Teopus — mpuMep B3aUMOAECUCTBHUS
uei 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmme NpHU3HAKH —KIIETOK:
3aMKHyTas HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oerka.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotuyeckasd. OcOOEHHOCTH
CTpPOEHHUsI MPOKAapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHue
DYKapUOTUYECKON KIETKHM. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, MXWUBOTHOU U
rpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
¢bynkuuu. [1nazmarnueckas memOpana, e€ ceoiictBa U PyHkiuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapart ['ombmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHoOMIbl KJIETKH: MHUTOXOHJPHUH, IUIACTHJBI.
[Ipoucxoxknenne MUTOXOHApWM u TulacTua. Bunel mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LIEHTPUOJIA, PECHUYKH,
KryTUKU. OYHKIMKM OPraHOUAO0B KJIETKU. BKIiltoueHus.

Anpo — perynaropHslid eHTp kieTku. CTpoeHue aapa: sjaepHas o0oJovKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yx, T. IlIBann, M. IIneinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxinn, K. M. bap.

Junarpammel: «Pacnpenenenne XMMHYECKUX 3JEMEHTOB B HEXKUBOU IPUPOILY,
«PacmpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJILH.



Tabmupt u  cxemsl: «llepuonnueckass TabmuIa XUMHYECKUX DIEMEHTOBY,
«CTpoeHne MOJEKYJIbl BOAb, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIIbl OeliKay,
«Ctpoenne ¢pepmentay, «Hyknennosbie kuciotel. JJHK», «Ctpoenue Monekymbt
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE KMUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sqipa KIEeTKn», « Y TIeBOAb, «JIMIuIbD.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyJOBaHHME [JIsi  MPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtophnas padota Ne 1. «M3yueHne KaTaTuTUIECKON aKTUBHOCTH (PEpMEHTOB
(Ha mpuMepe aMuia3bl WK KaTaaasbl)y.

JlabopaTtopHas padota Ne 2. «M3yueHne cTpoeHUs KIETOK PACTEHHM, S)KUBOTHBIX U
OaKTepuil Moy MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OMKUCAHUEY.

Tema 4. /KusHenessiTeJbHOCTb KJIETKHU (6 4acoB)

OOMeH BeNIeCTB, WU METa00IN3M. ACCUMUIIALINS (TUTAaCTUYECKUN OOMEH) U
JUCCUMWIAIMSA (PHEpreTuueckuid oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPruUM B TMOHUMAHUU
MeTabor3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Poib dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®ortocunre3. CperoBas u TemHOBasg (a3pl (oTocuHTe3a. Peakuuun
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAYCHUE (DOTOCHHTE3a IS KU3HHU
Ha 3emiie. BausiHue ycnoBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEeMOCUHTE3UpYIOIIe OakTepuu. 3HaUeHUEe XEMOCHHTE3a s
YKU3HH Ha 3emIe.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJICICHHE U
aKKyMYJIMpPOBAaHHE DSHEPruM B KJIETKE. OTambl 3SHEPreTUYEecKoro oOMeHa.
['mukonu3. bpoxenue u ero Buael. KucnopomHoe okucieHue, WM KIETOYHOE
JIBIXaHHE. OxkucnurenbHOe dbocdhopunpoBaHue. OPhexTUBHOCTD
AHEPIreTUICCKOro OOMEHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuaTe3 PHK. Tpancnsauus — Guocuntes
Ooenka. Otanbl TpaHciasauuu. KomaupoBanue amuuokucnor. Ponbs pubGocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. U.
WNBanoBckuit). OCOOEHHOCTM CTPOEGHHMSI M JKM3HEHHOIO LHKJIa BHUPYCOB.
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bakrepuodarn. bonesnm pacTteHmii, >XUBOTHBIX M UYEJIOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BUY) — Bo3Oyautens CIIN/a.
OOpaTtHass ~ TpaHCKpUIUs, peBepraza W uHTerpasza. lIpodunaktuka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCcTpanuu:

[Toptpetsr: H. K. Konsuos, /1. 1. Banosckuit, K. A. Tumnpsses.

Tabmumbr w cxembl: «Tumbl nuTaHus», «Mertabomu3m», «MUTOXOHAPUSIY,
«HepreTudyeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHBIM 1k Bupyca CITM/a,
oakTepuodaray, «Pemmmkarus JTHK.

OoOopynoBanue: wmonenu-anmummkanuun «Yapoenne JHK wu  Tpanckpunuumsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3MHOXkKeHHe M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB (5 4ac)

KileTouHbIil UK, WM KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JIumiouHeIi W TatuIOMJHBIA  XpOMOCOMHBIE  HAOOpBl.  XpOMaTHUbL.
[{uTonorudyeckue OCHOBBI Pa3MHOKEHUSI W  WHIUMBUAYAJIbHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenne knetkn — muto3. Crtamguu murtosa. [Ipoueccel, mpoucxoasume Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTMYECKUI CMBICT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

@dopMbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroyioe U 1mosioBoe. Bunbl 6ecmomnoro
Pa3MHOKEHUS: JICJICHUE HAABOE, ITOYKOBAHUE OJIHO- W MHOTOKJIETOYHBIX,
CIIopooOpa3oBaHNe, BETeTaTUBHOE pa3MHOXeHUE. VICKyccTBEeHHOE KIOHMpPOBaHUE
OPraHu3MOB, €r0 3HAYEHUE JJIs1 CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIONOTO.

Meito3. Ctagun meino3a. IIpormecchl, npoucxonsdine Ha CTagusxX Menosa.
IToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOTMYECKUN CMBICT H
3Ha4YEeHUE Meno3a.

["ameTorenes — mporecc 0Opa3oBaHUsl TMOJOBBIX KJIETOK Yy >KHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U sSMYHUKA. OOpa3oBaHWE W PAa3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SMIEKJIeTKa) — CIIepMAaTOreHe3 U OBOI'CHE3.
OcoOEHHOCTH CTpOCHHUSI SMIIEKIETOK U crepmMaTo30uaoB. OII0J0TBOPEHUE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOJieHue, racTpyssinus, opraHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THIBI
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MOCTAIMOPHOHAIBHOTO Pa3BHUTHS: TMPsAMOE, HempsiMoe (MMYMHOYHOE). BrusHue
CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pazButue pacreHuii. OHTOr€HE3 IBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JlemoHncTpanum:

Tabmumet u  cxembl:  «DopMbl  pa3sMHOXKEHHS OpPTaHU3MOBY», «JlBoitHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX pAaCTeHUI», «BereratuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Menosy», «Ilpsmoe n HenpsiMoe pa3BUTHEY, «['ameToreHes y MIEKONUTAIOMNX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTECHE3a.

O6opynoBanue: MHUKPOCKOTI, MHKpOIIpenaparsl «CriepMaTo30ubl
MJIEKOIIUTAIOLIETO», «SIHLeKIeTKa MIeKonuTaromero», «Kapuoknues B KJIETKaX
KOpEIlIKa JIyKa», MarHuTHAas MOJEb-alIUIMKauus <«/leieHue KIETKW», MOJIEIIb
JIHK, Mmonenb MmetadpazHON XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabota Ne 3. «HaOmronenne MUTO3a B KJIETKaX KOHYMKA KOpeEIIKa
JyKa Ha TOTOBBIX MUKPOMpEnapaTaxy.

JlaGoparopHas pabora Ne 4. «M3yueHne CTpOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOITpEnapaTax».

Tema 6. HacjiencTBEHHOCTh M H3MEHYHBOCTH Opranu3moB (9 yacoB)

[Ipenmer u 3amaun reHeTUky. Mcropus pa3Butus reHeTukd. Poibs nurtosioruu
U OMOpPUOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUMH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETUYECKUE
noHATHsA. [ 'eHeTnYecKas CHMBOJIMKA, UCIOJIb3yEMasl B CXeMax CKPELIMBaHUN.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIIEHHbIE . Menaenem.
MonorubpuiHoe CKpelllMBaHuEe. 3aKOH €AMHO-00pa3usi TUOPUAOB TMEPBOTO
nokoyieHusA. IIpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpemuMBaHWe. 3aKOH  HE3aBUCHMOTO  HAacleOBaHUS
npu3HakoB.  lluToreHeTnueckue  OCHOBBI ~ JUTHOPUHOTO  CKPEIIMBAHUS.
AHanusupymolee ckpenpanue. Fcrnonp30BaHne aHATM3UPYIOIIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuernienHoe HacnenoBaHwe TmpusHakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HACJIEJOBaHUIO I'eHOB. HapyleHne cueruieHusi reHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTHU. | eHeTMYeCKue KapThl.
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['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbl. ['omorametrnele M rereporaMeTrHeie OpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

M3mMeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS W HACJIEICTBCHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIEeCC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTUA. MyTaImoHHas U3BMEHUYMBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa u MpU4MHbI MyTaluid. MyTtareHHbIe (aKTOPHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECAIOTHICCKUM, OM3HCI[OBEIN, IINTOTCHETHICCKUM, OMOXUMUYCCKUH,
MOJIEKYISAPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKA: TeHHBIE OO0JE3HHU,
OOJIE3HH C HACJEICTBEHHOW MpPeIpacnoyiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTanud. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPHIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUY U JICUEHUU TEHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JlemoHncTpanum:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBusos.

Tabmuubr 1 cxembl: «MOHOTHOPUIHOE CKPEIMBAHME U €r0 IUTOTCHETHYeCKas
OCHOBa», «3aKOH pACIICIUICHUS W €r0 ILUTOTCHETHYECKAs] OCHOBA», «3aKOH
YUCTOTHI TameT», «JluruOpuaHoe ckpemmBaHue», «llutomornueckne OCHOBBI
JUTHOPUIHOTO CKpeluBaHus», «Meito3y, «B3anMozeiicTBrue anienbHbIX TE€HOBY,
«l'eHeTHYECKHE KapThl PACTECHHM, >KMBOTHBIX M YEJIOBEKa», «l €HeTuKa mosay,
«3aKOHOMEPHOCTH  HACIEIOBaHUsS, CIEIJIEHHOTO C ToJioM», «KapuoTusbl
YyeloBeKa W JKUBOTHBIX», «Buapl HW3MEHUMBOCTHY, «MoaudukaimoHHas
U3MEHUMBOCTh», «HacnegoBanue pesyc-dakTopa», «l'€éHeTMKa Tpynm KpPOBHY,
«MyTalmoHHas: U3MEHYHUBOCTbY.

O6opynoBanue:  Mojaenu-anmiaukanuu  «MOHOTHOPUIHOE  CKpEUIUBAaHHE,
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct
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XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu

(bopMBbI KpBUIBEB U OKPACKH Tema), repoapuit «I'opox mOCEBHOM.

JlabopaTtopHble U npakTHYecKHe padoThbI:

Jlabopatopuas pabora No 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHUIIHOTO U

JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlaGopatopuas pabora Ne 6. «M3ydeHne MOAU(PUKAITMOHHOW HW3MEHYHUBOCTH,

IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlabopaTopHas pabota Ne 7. «AHamu3 MmyTanuil y Jpo30(uiibl Ha TOTOBBIX

MHUKPOIIPEapaTaxy.

[Ipaktuueckas padora Ne 2. «CocTaBieHue U aHAJIU3 POAOCIOBHBIX YEIIOBEKAY.
Tema 7. Cenexkuusi opranuzmMoB. OCHOBBI 0MOTeXHOJI0THH (3 Yaca)
Cenekuus Kak Hayka M IMpolecc. 3apOKICHUE CEIEKUUU U JTOMECTUKAIUS.

Yuenue H. W. BaBwioBa 0 1eHTpaXx MPOUCXOXKIEHUS U MHOrooOpasus

KYJbTYpHBIX pacTeHUH. LIEHTpbl NMPOUCXOKAECHUS JOMAIIHUX >KUBOTHBIX. COpT,

IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/bI CeNeKIUU. MaccoBbIi U MHAUBUAYAJIbHBINA OTOOPHI B
CEJEKIIMM pPACTEHUM M KUBOTHBIX. OIIEHKa JKCTEphepa. bIM3KOpOICTBEHHOE
cKkpenuBanue — HMHOpuAMHT. Yucras nuHusa. CKpellMBaHUE YHCTHIX JIUHUH.
['erepo3uc, unu rubpunHas cwia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIUHT.
Otnanénnas rubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJyYCHUE TONMUILIONAO0B. JIOCTMKEHHS CENEKIMM PACTEHHM, >XUBOTHBIX U
MHUKPOOPraHU3MOB.

buotexHonoruss Kak OTpacib MNPOW3BOACTBA. ['€HHAs WHXKEHEpHUs. OTaIbl
co3ganusi pexombunantHo JIHK wu Tpancrennsix opranu3zmoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHNUE PACTEHUM.
KiloHnpoBaHne BBICOKONPOAYKTUBHBIX CENBCKOXO3SAMCTBEHHBIX OpPTraHU3MOB.

Okojoruueckue W dtudeckue  mnpoosmembl. MO -  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. W. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBaHoB.

Tabmuiel u cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOTOOOpasus
KYJBTYPHBIX pacTenuit», «[lopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «OTnanéuHas rudpuauzamus», «Padotel akagemuka M. @. lBaHoBay,
«lomumnonaus», «OOBEKTHl OuOTEeXHONOTHUN», «KieTouHnble KyJabTypbl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U NEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJISIKH TUIOJ0B U KOPHEIIIIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHwmi, repoapuii «CelbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHbie U NpaKTHYECKHE PadoOThI:
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Okckypeusi « OCHOBHBIE METOJIBI U JOCTHKEHUS CENCKIINN PACTCHUN U )KUBOTHBIX
(Ha CEeNMeKITMOHHYIO CTAHIINIO, TUIEMEHHYIO (epMy, COPTOUCTIBITATEIBHBIN YIaCTOK,
B TEIUIMYHOE XO3SIICTBO, Ja0OpaTOPUIO arpoOyHHUBEPCUTETAa WJIM HAyYHOTO
LIEHTpA)».

11 KIIACC

Tema 1. dBosounonHasi omosiorus (9 yacon)

[IpeAnocbuUIKM BO3HUKHOBEHHS JBOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MecTo B OMOJNOTUU. BiusiHue 3BOJIIOIMOHHON TEOPUU HA Pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa HBOMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJOTMYECKOW JICTOMMCH, TEPEXOJHbIe (OPMBI.
buoreorpaguyeckue: cxoacTso U paznuuue ¢payH U (paop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIMMEHTAapHbIE OpraHbl, aTaBU3MbL. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOJACTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX MyTeH y Bcex
OpraHU3MOB.

OomonnoHHas tTeopus Y. [lapBunHa. IIpeanochUIKM BO3HUKHOBEHUS
JapBuHU3Ma. JIBHOKylIuMe CHJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEAEIEHHAsT W3MEHYMBOCT,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkposBosonus. [lomynsus kak eAMHUIA BUAA U SBOIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B mpupojae. MyTalOHHbBIN
IpoLecC M KOMOMHATHBHasT M3MEHYUBOCTH. [lomynslnOHHBIE BOJHBI U Apeid
reHoB. M30isumst 1 Murpanus.

EctecTBeHHbII 0TOOp — HampaBisiomuil Qgakrop 3Bomouud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3ynbTaT 3BoMtoUUU. [Ipumepsl
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMoph03bl U UIUO-a AN TAIHH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OPMBI
BUJ1000pa30BaHus: TeorpaduuecKoe, IKOJIOTHIeCcKoe.

MakposBonmorusi. PopMbl  3BONMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxaeHne OT HecleUHaTM3UpOBaHHbIX Npeakos. IIporpeccupyronias
crienManu3anus. AanTuBHas paauanus.

JdeMoHCcTpanuu:
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[Toptpetsi: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap,
3. I'ekkenw, @. Mronnep, A. H. CeBepiios.

Tabmumpl 1 cxembl: «Pa3BuTue OpraHMYECKOTO MHUpa Ha 3emiiey, «3apoJIbIlIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmKkymue cuibl 3Bosronumy», «Kapra-cxema wapuipyrta mnytemecTBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMIECKOE BUI000pa30BaHUE .
OOopynoBaHHeE: KOJUIEKLHS HACEKOMBIX C Pa3IM4YHBIMUA TUIIAMU OKpPAaCKH, HaOOp
IVIOJOB W CeMsiH, KoyuleKius «lIpumepbl 3alllUTHBIX HPUCIIOCOOJIEHUNA Y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra Mupa, KOJeKus «@opMbl COXPAaHHOCTU HCKOMAEMBbIX
YKUBOTHBIX M pacTEHUI», MOJENb anmaukanus «Ilepekpéct xpoMocom», BIaKHbIE
npenapatel «Pa3Butue Hacekomoro», «Pa3zButue nArymku», MUKpompenapar
«dpo3oduna» (HopMa, myTanuu GOpMbI KPHLIILEB U OKPACKHU Tea).

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

JlaGoparopnas pabota Ne 1. «CpaBHeHHE BHUIOB 10 MOP(HOIOTUUECKOMY
KPUTEPUIOY.

JlaGoparopHass pabora Ne 2. «OmnucaHue NpuUCHOCOOJEHHOCTH OpraHu3Ma M eé
OTHOCUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HukHoBeHue u pa3BuTHe ku3Hu Ha 3emuie (10 yacoB)

JloHayuyHble TpEACTaBICHUS O 3apPOKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE TOATBEPKACHUE XUMUYECKOM 3BoIIoMU. HavyanbHbie 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOLMS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
nporepo3oiickas dpel. [lameosolickas spa u €€ MepUOAbl: KEMOPHUICKUH,
OPAOBUKCKHUH, CHIIYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3030HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaiiHo3oiickas »35pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.
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XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [T0osiBIIEHHE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HHU,
W3rOTOBIIEHUE OPYAUI TPpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasmmi, YemoBek HeaHIepTalbCKui, UYenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HeErpo-aBCTpaJioujHas  (9KBAaTOpUajbHAas),  MOHTOJOWIHAs
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCHOCOOJIEHHOCTH  MpeACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsl: @. Penn, JI. ITactep, A. . Onapun, C. Mumiep, I'. FOpu, Y. lapsuH.
Tabmuupel m cxembl: «BosnukHoBenne CoaHeuHON cHCTEMBI», «Pa3Butune
opraHuuyeckoro wmupa», «PactutenpHas kieTtka», <OKuUBOTHas  KJIETKay,
«IIpokapuoTnueckas kinetka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  TPEAKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue moam», «pesHue moaun», «llepsbie
COBPEMEHHBIE JII0U», «HenoBeuecKkue pach».

Oo6opynoBanue: Myisku «lIpoucxoxaeHue denoBeka» (OHOCThI aBCTPAJIONUTEKA,
NUTEKAHTPONA, HEaHJEpTallblia, KPOMAaHBbOHIIA), CJENKUA WM H300paxeHus
KaMEHHBIX OpYJWi NEpBOOBITHOTO YeJIOBEKa (KaMHU-YOIIEphl, pyOuia, ckpedia),
reOXPOHOJIOTHYECKass Tabiuia, KouieKius «DopmMbl COXPaHHOCTH HCKOMAEMBIX
YKUBOTHBIX U PACTCHUIN».

JlabGopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «M3yueHue HCKOMaeMBIX OCTAaTKOB pACTECHUN U
YKUBOTHBIX B KOJIJIEKIIUSIX).

OKcKypcust «DBOJIOLMS OpraHMYecKoro mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WM KPaeBEAUECKUI My3€eil).
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Tema 3. OpranusMsbl 1 OKpykawuas cpeaa (5 4acon)

DKOJIOrHsl KaK HayKa. 3aa4yd ¥ pa3zeibl 3KOJIOrMU. MeTo bl SKOIOTHYECKUX
UCCJIEIOBAHNI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]YyILHAs, ITOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue Qaktopel. Kiaccudukamuss sxomorndeckux (HaKkTOpPOB:
abnoTtnyeckue, OWOTHUYECKHME U AHTPOIOreHHbIE. JIEeHCTBUE HKOIOTMYECKUX
(aKkTOpOB Ha OPraHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEPATypa, BIAXKHOCTb. DPOTONEPUOIN3M.
[TpucniocoOnenust OpraHM3MOB K  JIEHCTBHUIO  a0MOTHMYECKUX  (DaKTOpPOB.
buosornueckne puTMsl.

buotnueckune bakTopsI. Bunpr  OMOTHMYECKHMX  B3aMMOJEHCTBUIL:
KOHKYpPEHLHUs, XUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepamus,
MyTyallu3M, KOMMEHCAJIU3M (KBAPTHUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAIU3M,
HEUTpaiu3M. 3HAueHHWE OWOTHUYECKUX B3aWUMOJEHCTBUW [UJISl CYIECTBOBAHUS
OpPraHU3MOB B MMPUPOJIHBIX COOOLIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKH mnonyjsiuud. (OCHOBHBIE TMOKa3aTean
NOMYJSILMNA: YHCIECHHOCTD, ILIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
MUrpanys. J[MHaMuKa YACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JlemoHcTpanum:

[Toptpetsi: A. 'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmunpel m cxembl: kaptra «llpupomueie 30HbI 3emnm», «Cpeabl oOUTaHUS
opranusMoBy», «®Portonepuoanusm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIALUU HHPY30pun-Typenbkmny», «[lumessie nenm».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopHas pabora Ne 3. «Mopdonoruueckue OCOOEHHOCTH PACTCHHUUN U3
Pa3HBIX MECT OOHUTaHUS.

JlabopatopHas pabGotra Ne 4. «BnusHue cBeTa Ha POCT M Pa3BUTHE UYEPEHKOB
KOJIeycay.

[Ipaktuueckass padora Ne 2. «lloncyér NMIOTHOCTHM MOMYJSUMN pa3HBIX BUIOB
pacTeHu».

Tema 4. CoodiecTBa 1 3KojI0rnvyeckue cucremsl (10 yacon)

CoobmiectBo opraHu3MoB — OuoueHo3. CTpyKTypbl OMOILIEHO3a: BHUIOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buapl-momuHantel. CBsA3M B
OHOIIEHO3E.

DOkoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTeme W
ouoreoneHoze. DyHKIUMOHATBHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYyLEHThl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (muiLEeBbIE) YPOBHU HKOCUCTEMBI. [lMileBble LEMW W CETH.
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OCHOBHBIE TIOKa3aTENM SKOCHUCTEMBI: OHOMacca, MPOAYKLHA. DKOJIOTUYECKHUE
OUPAMUIBL:  TPOAYKIMHM, YHCIECHHOCTH, Ouomacchl. CBOWCTBa 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIecCHs.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCUCTEMA XBOWHOIO
WJIM ITUPOKOJIUCTBEHHOTO JIEca.

AHTpPONIOr€HHBIE  JKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X03sCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluMBocTH »dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa
onocheprr. XKuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH Omochepsl Kak
rI100aNbHOM 3KOCHCTEMBI. J{MHAMUYEeCcKoe paBHOBECHE W OOpaTHas CBsA3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIbI 3JIEMEHTOB (yriepoaa,
a3ota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONOTEHHbIE U3MEHEHHs B Ouocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiecTBoBaHue IPUPOBI 17} 4eJIOBEYECTBA. Coxpanenue
Onopa3zHooOpa3us Kak OCHOBa ycToWYMBOCTU Ouochepsl. OCHOBA pallOHAIBHOTO
VIOPABJICHUS MPUPOJHBIMU pPECypcaMHM M HX HCHOJIb30BaHUE. JlocTuxkeHus
OMOJIOTMU U OXpaHa MPUPOJIBI.

JlemoHncTpanum:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubr u cxemsl: «[lumeBbie 1enu», «bHOLIEHO3: cOCTaB W CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKoJOTHYECKasT NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jieca», «buorneHo3d Bomoéma», «ArpoleHo3», «lIpumMepHbie
AHTPOIIOTEHHBIE ~ BO3JCWCTBHS Ha IpuUpody», «BaxHelmme UCTOYHUKHU
3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX BOA», «[louBa — BakHe#IIass cocTaBisIOIIas
ounochepr», «DakTopsl Aerpaganuu mnouBy, «llapHukoBelil 3dpdext», «DakTopbl
pPaJMOAaKTUBHOTO 3arpsi3HeHus Ouocdepob», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouochepsn,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».
O6opynoBanue: Mojelb-anmuiMKamus « Tunuyasie  OUOLIEHO3BD», TepOapuit
«PacTtutenbHble coobIIecTBaY, KoJuiekuun «buoiienos», «Bpenurenn BaxxHeWmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJIbTYp», TepOapud U KOJUIGKIIMM pAcTeHUH W
KUBOTHBIX, MPUHALIEKAIINE K PA3HBIM 3KOJOTMYECKUM TIPYIIAM OJHOTO BH[A,
Kpacnas kuura Poccuiickoit ®enepanuu, n300pakeHUsT OXpPaHIEMbBIX BUIOB
pAaCTEHUH U )KUBOTHBIX.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTUHN HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA30OBAHUA

Cormacuo ®I'OC COO, ycranaBiuBalTCd TpeOoBaHUS K pe3ylbTaTaM
OCBOCHUS 00YJarOMIMMHUCS MPOTPaAMM CpEIHEro 00IIero oopa3oBaHus: INIYHOCTHBIM,
METaNpeIMETHBIM U IPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATDBI

B cTpykType JNMYHOCTHBIX pE3yJbTATOB OCBOCHUS mpeamera «buosiorus»
BBIJICTICHBl CJICAYIOLIME COCTAaBJISIIOIIME: OCO3HAHHWE OOYYaIOUIUMUCS POCCUMCKON
rPaXKJaHCKOM MJICHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTU U
CaMOOIIPEICIICHUIO, HaJIN4ne MOTHBALIUU K 00y4EeHHIO ouosoruu,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHU JHMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M HCTOPUYECKUX TPAJAMLIMN pa3BUTUS OHOJOTHUYECKOIrO
3HaHUA, TOTOBHOCTb M CIHOCOOHOCTh OOYyYarolUXCsl PYKOBOJICTBOBAaThCS B CBOEH
JNEATEIBHOCTH  LIEHHOCTHO-CMBICJIOBBIMA ~ YCTAHOBKAMH, IPUCYIIUMU  CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHWsA, HAJIWYUE  SKOJOTMYECKOTO  MPABOCO3HAHUA,
CIIOCOOHOCTH CTABUTh LIEJIA U CTPOUTD KU3HEHHBIEC TIJIaHbI.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHs INpenMera «buosorus» mocTuraroTcs B
€IMHCTBE Yy4YeOHOM U BOCIUTATEIBHOM JESITEIbHOCTH B COOTBETCTBUU C
TPAAULIMOHHBIMH POCCUMCKUMH COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMM B OOILECTBE MNpaBUJIaMHM M HOPMaMH
MOBEJEHUS U CIOCOOCTBYIOT MpoOLEccaM CaMOIO3HAHUS, CAMOBOCIUTAHUA H
CaMOpAa3BUTHs, PA3BUTHs BHYTPEHHEH MO3ULIMU JIMYHOCTHU, ATPUOTU3MA, YBAKCHUS
K 3aKOHY U MPaBOIOPSIKY, YEJIOBEKY TPyJa U CTApLUIEMYy NOKOJECHUIO, B3aUMHOI'O
yBaKEHUS, OEPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACJIEIUI0 U TPAIULIUAIM
MHOTOHAIIMOHAJIBHOTO Hapojaa Poccuiickoin denepanuu, OpUpOIE U OKPYKAIOUIEH
cpexe.

JImdHOCTHBIE pe3yabTaThl OCBOEHUs yueOHOro mpeamera «buomorusy AomKHbBI
OTpaXaTb TOTOBHOCTb U  CIIOCOOHOCTh  OOYyYarolIUMXCsl PYKOBOJACTBOBATHCS
chOpMUpPOBAaHHOW BHYTPEHHEH TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{,  TMO3UTHUBHBIX  BHYTPEHHUX  YOEXIEHUM,  COOTBETCTBYIOIIMX
TPaJAULIMOHHBIM LIEHHOCTSM POCCHUHCKOro OOIIECTBa, pAaCHIMPEHHE MKU3HEHHOIO
ONbITa U OMbITA ACATEIBHOCTU B IPOLECCE pPEaau3aldd OCHOBHBIX HAIPaBICHUU
BOCIIUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS
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c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMU 00YyYaloOlEerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUIMCKOTO OOIIECTRA;

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IpaB U 00S3aHHOCTEH, YBOKCHHUE 3aKOHA
U TIPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM AESATENBHOCTU MPHU CO3JAHUU YUEOHBIX
IPOEKTOB, PpEIICHUH Y4YeOHBIX M  TO3HABATENbHBIX  3aJa4, BBINOJHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEAEHATh COOCTBEHHYIO MO3UIIUIO IO OTHOIIEHUIO K SIBIICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €&;

YMEHUE YYUTHIBATh B CBOUX JCHCTBUSAX HEOOXOIUMOCTHh KOHCTPYKTHBHOTO
B3aMMO/JICUCTBUS JIIOAEH C pa3HbIMH YOCXKICHUSMU, KYyJIbTYPHBIMH ILEHHOCTSIMU U
COIIMAJILHBIM TOJIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B TMPOLIECCE COBMECTHOTO BBITIOJIHEHUS
y4eOHBbIX, TI03HABATENBHBIX W  MCCIENOBATEIbCKUX  3aJlad, YBaXUTEIHHOTO
OTHOIIEHUSI K MHEHHIO OIMOHEHTOB TMIPU OOCYXICHUM CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUHUCKON TPAXKITAHCKON HJEHTUYHOCTH, MATPUOTU3MA,
YBa)KECHHS K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTH Tiepe PoauHoil, ropaoctu 3a
CBOM Kpal, cBOWO PoauHy, CBOM S3BIK M KYyJbTYPYy, MPOLIJIOE M HACTOSLIEE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu;

LEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEIHUIO0 U MAMSTHUKAM MPUPOMbL,
NOCTHXKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIOCOOHOCTH OIICHUBATH BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMoJIOruY, MOHUMAaHUs 3HaUYCHUsI OMOJIOTUU B TTO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU
YeJI0BeKa U COBPEMEHHOTO 00IIECTBA;

ujeiiHas yOexJAEHHOCTh, TOTOBHOCTh K CHyKeHHI0 H 3ammre OTtedectsa,
OTBETCTBEHHOCTb 3a €r0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHMUE IYXOBHBIX LIEHHOCTEN POCCUMCKOr0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO MTOBEJCHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAHME JINYHOTO BKJIaJla B IOCTPOCHUE YCTOMUYMBOTO Oy IyIIIEro;
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OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJHUTEIISAM, CO3JIaHHI0 CEMBH HAa OCHOBE
OCO3HAHHOTO MPUHITUA HEHHOCTEN CEMEMHOMN KU3HHU B COOTBETCTBUHU C TPATULUSIMU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs JCTETHKY ObITa, HAy4YHOTO HU
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMAaHUE YMOIMOHATBLHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPDQKEHUIO B Pa3HbIX BHAaX HCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usnyeckoro BocnUTAHUA, (POPMHMPOBAHMS KYJIbTYPHI 3J0POBbS H
IMOLMOHAJILHOTO 0JIaronoJyuns:

MMOHMMAaHUE U pea3als 310pOBOro U 0€30MacHOro oopasa *u3HHU (340pOBOE
MUTaHUE, COOJIIOICHUE TUTUEHUYECKUX MPAaBUI U HOPM, COATaHCUPOBAHHBIM PEKUM
3aHATUM W OTHbIXa, peryjspHas (uU3UYecKas aKTUBHOCTh), OepeXHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (PHU3WYECKOMY H
MICUXUYECKOMY 37I0POBBIO;

MMOHMMAaHUE [IEHHOCTH TMPaBUI  HUHAUBUAYAIBHOTO M  KOJUIEKTUBHOIO
0€30MacHOTro MOBEICHUS B CUTYaIIUSX, YTPOXKAIOIINUX 3/IOPOBBIO U KU3HU JIIOJICH;

OCO3HAHWE TMOCIEACTBUN M HENPUATHUS BPEIHBIX MPHUBBIUEK (YHNOTpeOJICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYPEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYA0JIO0HE;

FOTOBHOCTb K AaKTHUBHOW JESATEIIBHOCTH TEXHOJOIMYECKOM U COLMAIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATh, TUIAHUPOBATH W CAMOCTOSITEIBHO
BBITIOJTHSITH TaKyIO JACSTEIbHOCTD;

WHTEpPEC K pa3MuHbIM cdepam TpodeccHoHaTIbHON AEATeNbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccuu U peaqu30BHIBATH
COOCTBEHHBIC KU3HECHHBIC TUTAHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHUIO U CaMOOOpa30BaHUIO Ha
MNPOTSKEHUU BCEU JKU3HU;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA

AKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIC KaK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBINICHUE YPOBHS JKOJIOTHYECKOW KYyJIbTYphbl: MPUOOPETEHHWE OMBITA
MJIAHUPOBAHUSI TIOCTYIKOB U OIEHKH WX BO3MOKHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH
cpebl;
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OCO3HaHUE IJIOOATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJeM U MyTed HX
peLIeHus;

CIOCOOHOCTh MCHOJB30BaTh MPHOOpETaeMbIe NMPU U3YYCHUU OMOJIOTUU 3HAHUSA
U yMEHMS [pU  pelIeHuu  MpoOJieM, CBA3AHHBIX C  palMOHAJIbHBIM
IPUPOIONIOIB30BAaHUEM (COOIIIOIEHUE PAaBUJI TIOBEJICHUS B PUPOJIE, HAIIPaBIEHHBIX
Ha COXpaHEHUE PAaBHOBECHS B DKOCHCTEMAX, OXpaHy BUOB, SKOCUCTEM, OHMOChepHl);

AKTUBHOE HENPUATHE NEUCTBHUM, NPUHOCAIIMX BPEJ OKPYKAKOLIEH NPUPOIHON
cpelne, yMEHUE NPOrHO3UPOBATH HEOJArONPUSATHBIE 3KOJOTMYECKHE MOCIEACTBUS
OpeIIpUHUMAEMBbIX JEUCTBUIM U IPEeIOTBpaLaTh UX;

HQJIWYUE PA3BUTOTO 3KOJOTMYECKOTO MBIIIJIEHUS], SKOJIOTMYECKON KYJIbTYpHI,
OMbITa JAESITEIIBHOCTU 3KOJIOTMYECKON HANPaBIEHHOCTH, YMEHUSI pPyKOBOJACTBOBATHCS
VMU B NTO3HABATEJIbHON, KOMMYHHKAaTUBHOM M COLMAIBHOM MPAKTUKE, TOTOBHOCTHU K
YYACTHIO B IPAKTUYECKON AEATENBHOCTH SKOJIOTUYECKON HAIPABICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCT ~MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsS HAyKH W OOIIECTBEHHOW MPAKTHUKW, OCHOBAHHOIO Ha JHAJIOre
KYJbTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPILIECHCTBOBAHKME S3BIKOBOM M YHUTATEJIbCKOM KYJIbTYpbl KaK CpEICTBa
B3aMMOJICHCTBHS MEXY JIFOJABMU U MIO3HAHUS MUDA;

NOHMMaHuEe crneuu@uku OHOJIOTMM KaK HayKd, OCO3HaHus €€ poiu B
(GOpMHpPOBAaHMK PALMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IEJIOCTHOIO
MPEACTABICHUS] 00 OKPYKAIOIIEM MHpE KaK O €IWHCTBE MPUPOJbI, YEJIOBEKa U
oOuiecTBa, B TIO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEW U pEIIEHUU NpodiieM
COXpaHEHUs NPUPOJHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OMOJIOTMM [Jii COBPEMEHHOW ITMBUJIM3ALINU:
o0OecrieyeHrss HOBOI'O YpPOBHS pa3BUTUS MEAMIMHBI, CO3JIaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX PEIlIaTh PECYPCHbIE TPOOIEMbI PA3BUTHUS YEIOBEUECTBRA,
IOUCKa TMyTeW BbIXOJA M3 TI00ATBHBIX SKOJIOTMYECKHX MpodjieM U oOecreueHus
nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PALMOHAIIBHOMY HMCIOJB30BAHUIO MTPUPOIHBIX
pecypcoB U (POPMHUPOBAHHIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OHOJIOTMYECKMX 3HAHUW B  IENIX
MOBBILICHUS O0IIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, KaK COCTaBHOM
9acTH (DYHKIIMOHAILHON IPAaMOTHOCTH 00ydJaromuxcs, GopMupyeMoit npu u3yuyeHuu
OMOJIOTHH;

NOHUMAaHUE CYIIHOCTM METOJOB IIO3HAHMS, MCIOJb3YyEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTHM HCIOJb30BaTh IMOJy4YaeMble 3HAaHUA I aHajiu3a u
OOBSICHEHHSI SIBJICHUN OKPYXKAIOIIEr0o MUpa U MPOUCXOASAIMIUX B HEM H3MEHEHUH,
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yMEHHUE JeliaTb OOOCHOBAaHHBIE 3aKIIOYEHHS] HAa OCHOBE HAay4YHBIX (DAKTOB W
MMEIOIIUXCS JAHHBIX C LENbIO MMOJYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENIBHO HCIIOJIb30BaTh OHMOJOTMYECKWE 3HAHMS IS
penieHus MpooJieM B peabHbIX KU3HEHHBIX CUTYaILIUSX;

OCO3HAHUE IIEHHOCTU HAy4YHOW JESTEIIbHOCTH, T[OTOBHOCTb OCYIIECTBIISTH
IIPOEKTHYIO U UCCIIEIOBATEINBCKYIO IESITEIbHOCTh MHANBUYAIbHO U B TPYIIIIE;

FOTOBHOCTh M CIIOCOOHOCTh K  HENPEPBIBHOMY  O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyUYEHHUIO HOBBIX 3HAHUM MO OHOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOCHUS ydeOHOTO TmpenMera «buomorus»
BKJIFOYAIOT: 3HAuMMble 11  (OPMHUPOBAHUS MHPOBO33PCHHS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIC (MEXIIPEIMETHBIC) OOIICHAYyUYHBIC ITOHATHS, OTPa)KaroIlue
IIEJIOCTHOCTh HAyYHOHW KapTUHBI MHpa W CHEeUU(PUKY METOJOB IO3HAHUS,
HCIIONIB3YeMBIX B €CTECTBCHHBIX HayKaxX (BEIIECTBO, JHEPTHUS, SBIICHHE, IMPOIIECC,
CUCTEMa, HAYYHBIM (DAKT, MPHUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UccleIoBaHnue, HAOIIOAeHNEe, N3MEPEHHE, IKCIIEPUMEHT U JIPYTHX), YHUBEPCATbHBIC
ydeOHbIe  JAciicTBUS  (TTO3HABaTeIbHBIE, KOMMYHHUKATHBHBIC, PETYJISTUBHBIC),
obecneunBaronie (GpopmupoBanre (QYHKIUOHATBLHOM TPaMOTHOCTH U COLIMATBHOM
KOMIIETEHIIMM  OOy4YaloIIMXCA, CIOCOOHOCTh  OOYyYalolMXCS — KCIONb30BaTh
OCBOCHHBIC MEXIUCIHMILUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCATbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHON M COLIUANIbHOM MPaKTHKE.

MeranpenMeTHbIE PE3yiabTaThl OCBOCHMSI MPOTPAMMBI  CPEIHETO  OOIIEro
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBJaaaenne YHHUBEPCATbHBIMHU yueOHBIMHU NMO3HABATEJIbLHBIMH
AEUCTBUSAMM:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOSITEIILHO dbopmynmupoBaTh U aKTyaJIn3upOoBaTh npobiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TPH OCBOCHWW 3HAHWUW MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CpaBHEHHMS, KiacCH(pUKAIMU, 0000IIECHHS), PACKPhIBATh CMBICI
OMOJIOTUYECKUX TOHATHM (BBIICIATh WX XapaKTepHbIE MPU3HAKH, YCTAaHABIWBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

ompenenaTh IEMN JCSITCIIbHOCTH, 3ajaBas TMapaMeTpbl M KPUTEPHH HX
JTOCTHKCHHUSI, COOTHOCUTD PE3YJIBTATHI ACATCIBHOCTH C TIOCTABICHHBIMU LIEIISIMU;

HCIIOJIB30BaTh OHMOJIOTMYECKHUE TOHSATHUS I OOBACHEHHUS (HDaKTOB W SIBICHUI
YKABOM IIPUPOJBI;
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CTPOUTb JIOTMUECKHE pacCyKIeHUs (MHAYKTUBHBIE, JEIAyKTUBHBIE, IIO
AQHAJOrUM), BBIABIATH 3aKOHOMEPHOCTM M MPOTUBOPEUYUS B pPaccMaTpPUBAEMBIX
ABIICHUAX, (POPMYITHPOBATH BHIBOJBI U 3aKIIOUCHUS;

OPUMEHATh CXEMHO-MOJIEJIbHBIE CPENICTBA JJIsl MPEACTABICHUS CYIIECTBEHHbIX
CBA3€M M OTHOIIEHMH B H3y4aeMbIX OHOJIOTMUECKHX OOBEKTaX, a TaKxKe
OPOTUBOPEUYMM PpPa3HOrO pOJa, BBIABICHHBIX B Pa3IMYHbIX HHPOPMAIMOHHBIX
HMCTOYHHKAX;

pa3pabaThiBaTh IUIAH pEUIEHUS NpOoOJeMbl ¢ Y4ETOM aHajdu3a HMEKUIUXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLIECHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLICHMBATh PUCKHU TOCIIEACTBUMN AESATENbHOCTH;

KOOPJIMHHUPOBATH U BBIOJIHATH padOTy B YCIOBUSAX PEAIbHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/JICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIeN0BaTEILCKHE TeHCTBHS:

BJIQJIETh HABBIKAMHU YYEOHO-MCCIIEAOBATENBbCKOM U MPOEKTHON JEATEIbHOCTH,
HaBbIKAMM  pa3peuieHus  npoOJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSTEJIBHOMY IIOMCKY METOJOB PEUICHUS NPAKTUYECKUX 3a7ad, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB NIO3HAHUS;

UCII0JIB30BATh Pa3JIMYHbIE BUABI JACSITEIBHOCTU IO MOJYYEHUIO HOBOTO 3HAHUS,
€ro UHTEpIpETAIH, TPEOOPA3OBAHUIO U TPUMEHEHUIO B yU€OHBIX CUTYallUsAX, B TOM
YHCIIe NPU CO3AaHUM YUYEOHBIX U COLIUATIbHBIX MPOEKTOB;

(opMupoBaTh Hay4YHBIH THUI MBIIIJICHUS, BIaJE€Th HAyYHOM TEPMHMHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSMU U METOJIAMH;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHbIE 3aJaud B 00pa3oBaTENIbHON
NEeATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh  IPUYUHHO-CJICCTBEHHBIE CBA3M W aKTyaJU3UpOBATh 3ajadvy,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHMs], HAXOAUTh apTyMEHTHI JUIS I0Ka3aTENbCTBA CBOMX
YTBEPKJICHNM, 33]1aBaTh [TAPAMETPhI U KPUTEPUU PEILCHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B X0/I€ PELIECHUS 3aJa4l Pe3yJbTaThbl, KpUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIECHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh ILEJICHAIIPABJICHHBII MOUCK IEpeHoca CPelCcTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHATBHYIO CPELLY;

YMETh TEPEHOCUTh 3HAHUA B IO3HABATEIBHYIO M MPAKTHUECKYIO 00J1acTu
KU3ZHENIEATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;
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BBIJIBUTaTh HOBBIC HWJIEW, MpeJJiaraTb OPUTHMHAIbHBIC TOJIXOJbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

3) paGora ¢ uHpopManHen:

OPUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHUKAX MHPOpMAIMU (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-TIONMYJISIPHOM  JHUTEepaType, OMOJOTUYECKHX  CJIOBApSAX W
CIIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B HHTepHeTe), aHaIW3UpPOBATH
MH(GOPMAIIMIO PA3TUYHBIX BUAOB U (POPM IPEICTaBICHUS, KPUTUIECKU OLICHUBATDH €€
JOCTOBEPHOCTH U HEMTPOTUBOPEUNBOCTD;

(bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH Pa3JIMYHBIE METOJbI NPHU TOUCKE U
oTOope Ouosoruueckor MHGOpPMaIUK, HEOOXOAWMOW ISl BBIMOJHEHHUS YYEOHBIX
3azay;

npuoOpeTaTh OMBIT  HCIONB30BaHUS WHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY AKTHBHOTO HCIOJIB30BAHUS Pa3IMUHBIX
IIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTHUMalIbHYyl0  (GopMy  NIpeaCTaBICHHUA
Onosornyeckoi MHGopManuu (CXembl, rpauKH, TUArpamMMbl, TaOIUIbl, PUCYHKU U
Jpyroe);

UCIOJb30BaTh HAy4YHbIM $3bIK B KauecTBE CpeAcTBa Hpu pabore ¢
Ouonoruueckod  HMHPOpMalMeW: NPUMEHATh XUMHUYECKUE, (PU3UUYECKHE U
MaTeMaTUYeCKUe 3HAKU U CHMBOJIBL, (opMyJibl, abOpeBUaTypy, HOMEHKIATYpY,
MCIIOJIb30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISITHOCTH;

BJIaJIeTh HAaBBIKAMH PACIIO3HABAHUS M 3aIIUTHI HHPOpMAIIH, HH)OPMAIIMOHHON
0€30MacCHOCTH JIUYHOCTH.

OByageHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JeHCTBUSIMU:

1) ob1enne:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCeX cepax KU3HU, aKTUBHO Y4aCTBOBATH B
Uanore Wi JAUCKYCCHMM IO CYIIECTBY OO0CYykJaeMoll TeMbl (YMEHHE 3aJ]aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCUTENIBHO BBIMOJIHEHMS TpeiaracMon
3aJlayM, Y4YUTHIBaTh WMHTEPECHl M COTJIACOBAHHOCTb MO3MLMHA JPYrUX YYaCTHHUKOB
JMajora Uiv JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CpeACTBa OOIIEHUS, T[OHUMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHIIIOK BOSHUKHOBEHHS] KOHPIUKTHBIX CUTYalUil, YMETh
CMSITYaTh KOH(JIUKTHI U BECTU MEPETOBOPHI;

BJAJ€Th Pa3IMYHBIMH CIIOCOOAMU OOLICHHMS M B3aWMOJEUCTBHUSA, MOHUMATH
HaMEpEHUs APYTUX JIOACH, IPOSBISATh YBAKUTEIBHOE OTHOIICHHE K COOCCETHUKY 1
B KOPPEKTHOU PopMe (HopMyTupoBaTh CBOU BO3PAKEHHUS;
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Pa3BEPHYTO M JIOTMYHO H3JaraTh CBOKO TOYKY 3PEHUS C HCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs eATeJbHOCTh:

NOHUMATh WU HCMOJb30BaTh IMPEUMYLIECTBA KOMAHIHOM M WHAWBUIYaTbHOMN
paboThl MPU PEIICHUH OHOJIOTMYECKON MPoOJIeMbl, 000CHOBBIBATh HEOOXOJAMMOCTh
IpPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJICHCTBUS MPU PEILICHUN yueOHOH 3a1auu;

BBIOMpATh TEMATHUKy W METOJAbl COBMECTHBIX JEHCTBHI ¢ yd€ToM 0OIIuX
MHTEPECOB M BO3MOKHOCTEN KaKJOT0 WIECHA KOJIEKTUBA;

OPUHUMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH, OPraHU30BBIBATH U
KOOPAWUHUPOBATh ACHUCTBHS MO €€ JOCTHKEHUIO: COCTAaBJATh IUJIAH JACHCTBHI,
pacupenensiaTb poid € YYETOM MHEHUM YYAaCTHHKOB, OOCYXAaTh pe3yJbTaThbl
COBMECTHOU padoThI;

OLICHMBATh KAY€CTBO CBOETO BKJIAJIa U KaKJOr0 YYaCTHUKA KOMAaH/bl B OOIIMIA
pe3yNbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TMPOEKTHI, OLEHHUBATh HJEH C TMO3UIUU HOBHU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATErMUYECKOE TMOBEJAEHUE B  Pa3JIMYHBIX
CUTYaIUSIX, IPOSIBIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHUIIUATUBHBIM.

OBJageHne YHUBEPCAJIbLHBIMY PeryJIsSTUBHBIMHU ACHCTBUAMM:

1) caMmoopraHu3anus:

MCIIOJIb30BaTh OMOJOTrMYECKUE 3HAHUA AJI BBISIBIICHUS MPOOJIEM U MX PELICHUS
B )KU3HEHHBIX U YUYEOHBIX CUTYaIUSX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKMX 3HAHUU IIEJIEBBIE M  CMBICIOBBIC
YCTAHOBKM B CBOMX JICUCTBUSAX M IOCTYIKax IO OTHOLIEHUIO K >KUBOM MNPHUPOJE,
CBOEMY 37I0POBBIO U 3I0POBbIO OKPYKAIOIINX;

CaMOCTOSTENIbHO OCYLIECTBISATh IO3HABATEIbHYIO JEATEIbHOCTb, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIHPOBaThH COOCTBEHHBIE 3aJaud B 0Opa3oBaTEIbHOM
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IJIaH PEHIeHUs MPOOIEMbI C YIETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pactIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUI;

JieJlaTh OCO3HAHHBIM BBIOOP, ApryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pelLIeHuE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;
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CIoc00CTBOBATh (DOPMHUPOBAHUIO U MIPOSBICHUIO HIMPOKON 3pyIULIUU B Pa3HbIX
o0JacTaX 3HAaHWM, MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIM U KyJIbTYPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JCSATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LEISIM;

BJIa/ICTh HABBIKAMU MMO3HABATEIBHON pedIeKCun Kak OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUM W MBICIUTEIBHBIX IPOLECCOB, MX PE3YyJbTAaTOB M OCHOBAaHUM,
UCIOJb30BaTh NPUEMBI pediekcuu JUisi OLEHKH CHUTyallMM, BbIOOpa BEPHOIO
peuieHus;

YMETh OLIEHMBAaThb PUCKHM M CBOEBPEMEHHO IPUHHAMATh PEIICHUS II0 MX
CHIDKEHHIO;

IIPUHAMAaTh MOTHBBI W apryMEHTBl JAPYIMX IIpU aHAJIU3€ PE3YJIbTAaTOB
NEeATEIIbHOCTH;

3) npuHATHE Ce0s M APYTHX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

IPUHAMAaTh MOTHBBI W apryMEHTBl JAPYIMX IIpH aHaJIu3€ pPE3yJIbTaTOB
NEeATEIIbHOCTH;

npU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH IPYrOro YeJIOBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTathl ocBoeHus mporpammbl COO 1o OuoNoruu Ha
0a30BOM YpPOBHE BKIIIOHAIOT crienuduueckue s yueOHoro mpenmMera «buomoruspy
Hay4HbI€ 3HAHUS, YMEHHUS U CIOCOOBI ACHCTBUN MO OCBOEHHWIO, MHTEPIPETALHUH U
npeoOpa30BaHUIO 3HAHUM, BUABI ACATENBHOCTA MO MOJIYYEHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUN B Pa3IMYHBIX y4EOHBIX CUTYyallUsiX, a TAaKKe€ B pealibHbIX
KU3HEHHBIX CHUTYyallUsX, CBA3aHHbIX C Owuosoruel. B mporpamme mnpenMerHbie
pe3yJIbTaThl MIPEICTaBICHBI IO roJjaM 00yUYEeHUSI.

[IpeameTHble pe3ynbTaThl OCBOEHHUs ydyeOHoro mnpenmera «buosorus» 6 10
KJlacce JOJIKHBI OTPAXKATh:

c(OpPMHUPOBAHHOCTH 3HAHUM O MECT€ U POJM OMOJIOTUM B CHUCTEME HAYYHOI'O
3HAaHUS €CTECTBEHHBIX HAayK, B (DOPMHPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYUHOM
KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE€ POCCUMCKUX U 3apyOeikHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (DYHKIIMOHAIIBHOM I'PaMOTHOCTH Y€JIOBEKa
JUTSl pEeLIeHUs AKU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJEp)KaHWE OHOJIOTUYECKUX TEPMUHOB U TOHSTHIA:

KU3Hb, KJIIETKA, OPTaHU3M, METa00Iu3M (0OMEH BEIIECTB M MPEBpaIlleHUEe YHEPTUN),
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romeocras  (camoperyisilids), YpOBHEBas  OpraHu3alus O KUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHUE (PEMPOAYKIIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3Jaratb OWUOJOTHYEeCKue Teopuu (KJIETOYHas, XpPOMOCOMHas,
MYTalMOHHAs, [IEHTpaJIbHasl JOrMa MOJIEKYJIsIpHOU Ouosiorun), 3akoHsl (I'. Menaens,
T. Moprana, H. WM. BaBuwioBa) u ydeHus (0 IIeHTpax MHOrooOpazusi Hu
MPOUCXOXKICHUS KylIbTypHbIX pacTteHuid H. V. BaBuioBa), onpenensitb rpaHULIbl UX
MIPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yMEHHUE BJIaJeTh METOJaMU HAyYHOI'O MO3HAHUS B OWOJIOTMU: HAOJIOJEHUE U
ONMCAaHUE >KUBBIX CHUCTEM, IPOLECCOB M SIBICHUM, OpraHU3alds U IPOBEICHUE
OMOJIOTUYECKOIO IKCIIEPUMEHTA, BBIABUKEHUE TUIIOTE3bI, BBISIBICHUE 3aBHCHUMOCTHU
MEXIYy WCCIECIyEeMbIMH BEIMYMHAMH, OOBSICHEHUE IMOIYYEHHBIX pE3YyJbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX NOHATUN, TEOPUNA M 3aKOHOB, YMEHHUE JENATh BBIBOJBI HA
OCHOBAaHMM MOJYYEHHBIX PE3YNIbTATOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIE INPU3HAKKM BHUPYCOB, KIIETOK INPOKAPUOT U
YKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MpoleccoB: OOMEHa BEIIECTB M MPEBpaIleHUs] SHEPIHMH B KJETKe, (OTOCHUHTE3A,
IUIACTUYECKOTO M JHEPreTUYecKkoro oOMeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOZAOTBOPEHUS,  PA3MHOXKECHUS, HMHAMBUAYAJBHOTO  Pa3BUTHs  OpraHU3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYYEHHbIE 3HAaHUSA MJis1 OOBSICHEHUS OMOJIOrMYECKUX
IIPOLIECCOB M SIBJICHUM, I NPUHATHA NPAKTUYECKUX DPEIICHUH B IOBCEIHEBHOU
KHU3HU C LEJIbl0 obOecreyeHus OE30MacHOCTH CBOETO 370pPOBbS U 3/10pPOBbS
OKpY>KaIOIIUX JIIOJIeH, COOJIIO/IEHNsI HOPM TPaMOTHOTO MOBEJIEHHUS B OKpY’Karolen
MPUPOJHON cpele, NOHMMaHWEe HEOOXOJUMOCTH WCIONb30BAHUSA JTOCTHXKEHHM
COBPEMEHHOMU ounosoruu 151 OMOTEXHOJIOTHI TUTSL PalMOHAIIBHOTO
MIPUPOIOIIOIb30BAHUS;

YMEHHE pelliaTh IeMEHTapHbIE TeHETUUECKHUE 331a4l Ha MOHO- U TUTHOPHUIHOE
CKpEIlMBAaHUE, CUEIUIEHHOE HAacleJOBAHHWE, COCTaBIISATh CXEMbl MOHOTHOPUAHOIO
CKpEILUBAHUsA IS TPEACKA3aHNS HACIEA0BAHUS IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBINOJHATh JA0OpPAaTOPHbIE W MPaKTHUYECKUE padoThl, COOJIIOIATH
npaBuia npu pabore ¢ yaeOHBIM U Ta00paTOPHBIM 000PYAOBAHUEM;

YyMEHHE KPUTHYECKH OILICHHBAThb M  HHTEPIPETHUPOBATH HH(OPMAILNIO
OMOJIOTMYECKOr0  COAEpXKaHHUs, BKIIOUYAIOLIYIO T[ICEBJOHAyYHbIE 3HAHHUS U3
pPa3IMYHBIX MCTOYHHUKOB (CpelcTBA MaccOBOW HH(POPMALMM, HAYYHO-TIOMYJISIPHbBIE
MaTepHualibl), STUYECKHUE aCIEKThl COBPEMEHHBIX UCCIEIOBaHU B OHOJIOTHH,
MEIHUIMHE, OMOTEXHOJIOTHH;
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yYMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCbMEHHBIE U YCTHBIE COOOIIEeHUs, 000011Iast
OHMONIOTHYECKYI0 HH(OPMALINIO U3 HECKOJIBKUX HCTOYHUKOB, TPaMOTHO HUCIIOJIB30BaTh
MOHSATUMHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOEHUS ydyeOHOro mnpenmera «buonorus» 6 11
Kacce NOJKHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUI O MECTE€ U POJIM OMOJIOTMM B CHUCTEME HAYYHOIO
3HAaHUA €CTECTBEHHBIX HAaYK, B (POPMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYUHOM
KapTUHBl MHpa U HAYYHOTO MHPOBO33PEHHS, O BKIIAJC POCCHUHCKUX U 3apyOeKHBIX
y4€HBIX-OUOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIILHON T'PaMOTHOCTH 4Y€JIOBEKa
JUISL PEIICHUS AKU3HEHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COJEpKaHUE OMOJOTMYECKUX TEPMHUHOB M TOHATHUM: BUJ,
MOMYJISIUsA, TEHOMOHJ, DSBOJIONMUA, ABUXKYIIHE CUJIbl ((aKTOpbl) 3SBOJIOLNH,
MPUCIIOCOOJIEHHOCTh OPraHu3MOB, BUI000PA30BaHUE, HKOJOTHYECKUE (DAKTOPHI,
AKOCHCTEMA, MPOAYLIEHThI, KOHCYMEHTBI, PEIYLIEHTHI, LIEMU MUTAHUs, YKOJIOTUYECKast
nipamMujia, OMoreoleHo3, ornocdepa;

YMEHHUE U3Jaratb OMOJOrnyeckue Teopuu (3BotounoHHas reopus Y. Jlapsuna,
CUHTETUYECKass TEOpPHsl SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJbIIIEBOIO
cxoncta K. M. bapa, uepeioBaHus INIaBHBIX HapaBJICHUM U myTen 3Bomtonnn A. H.
CesepiioBa, yuenusi o ouocthepe B. M. BepnHaackoro), omnpenensrb rpaHUIbl HX
NPUMEHHUMOCTH K KUBBIM CHCTEMAM;

YMEHHUE BIAJETh METOJAaMU HAyYHOI'O MO3HAaHUsS B OMOJIOTMH: HAOJIIOJECHHUE U
OMMCAHWE >KUBBIX CHUCTEM, MPOLIECCOB M SBJICHUM, OpraHU3alus U TMPOBEJACHHE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIABUKEHUE TUIIOTE3bI, BHISIBICHUE 3aBUCHUMOCTHU
MEXAY WCCIEAYyeMbIMU BEJIMYMHAMU, OOBSICHEHUE TIOJYYCHHBIX PE3YJIbTAaTOB,
WCTIOJIb30BAaHHBIX HAYYHBIX TOHSTUN, TEOPUM U 3aKOHOB, YMEHHUE JeIaTh BHIBOJIBI Ha
OCHOBAHHH MOJYYEHHBIX PE3yJbTAaTOB;

YMEHHE BBIJCHATh CYHIECTBEHHBIE TMPU3HAKU CTPOCHHUS OHOJIOTHYECKHUX
OOBEKTOB: BHWJOB, TOMYJSIMNA, TPOJYIIEHTOB, KOHCYMEHTOB, pEIYyIICHTOB,
OMOreOlEeHO30B U HJKOCUCTEM, OCOOEHHOCTH MPOILIECCOB:  HACJIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BUJI000pa30BaHUsI, MPUCIIOCOOIECHHOCTU
OpraHU3MOB, JIEUCTBUS HKOJIOTHYECKUX (PAaKTOPOB HA OPTraHU3MbI, IEPEHOCA BEILIECTB
Y MTIOTOKA SHEPTUU B 3KOCUCTEMAX, aHTPONIOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB M OMOTC€OXMMUYECKUX ITUKIIOB B Orocdepe;

YMEHUE TPUMEHATH TOJYyYEHHbIE 3HAHHS IS OOBSCHEHUS OWOJOTHYECKUX
IIPOLIECCOB U SBJICHUU, U IPUHATUS NPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KU3HU C LEeJpl0 oOecrieyeHusi O€30MacHOCTM CBOETO 3/I0pPOBbS W 370POBbSA
OKPYXKAIOIIUX JIFOACH, COONIOACHUS HOPM T'PaMOTHOTO TIOBEACHHS B OKPYXKAIOIICH
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OPUPOAHON cpeie, TMOHMMaHWE HEOOXOJUMOCTH UCIOJIb30BaHUSL JOCTHXKEHUN
COBPEMEHHOM OMOJIOTUH JIJISl PalliOHALHOTO MPUPOAOIOJIb30BAHNUS;

YMEHHE pelaTh AJIEMEHTapHbIe OMOJOTHYECKHE 3aJauyd, COCTABIATH CXEMBI
NepeHoca BEIIeCTB U YHEPTUU B dIKOCHUCTEMaXx (1IN MUTaHMUS);

YMEHHUE BBINOJHATh JAaOOpaTOpHbIE U MpPAKTUYECKUE paboThl, COOJIOIAThH
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KpPUTHYECKH OIICHHBAThb M  HWHTEPIPETHPOBATH HH(OpPMAILIHIO
OMOJOTHYECKOTO  COACpXaHMs, BKIIOYAIOUIYI0O TICEBIOHAyYHbIE 3HAHUA U3
Pa3IMYHBIX MCTOYHHUKOB (CpelicTBa MaccoBOi HH(pOpPMAIMK, HAYYHO-TIOMYJISIPHbBIE
MaTepHabl), paccMaTpuBaTh rJ100aIbHbIE HKOJIOTUYECKHE npo0eMbl
COBpEMEHHOCTH, (OPMHUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3HUIIHUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIIEHU, 00001as
OHMOI0rHYecKyI0 HH(HOPMALINIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUIHBIN armapaTt OHMOJOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
bubmuoreka [IOK
1 b 2 1
MIOHOTIDL Kt Hayka 05 https://m.edsoo.ru/7f41cc74
2 JKuBBIC OpraHU3MBI M UX OpPTaHU3aAIHS 1 bubmmorexa [JOK
p p t https://m.edsoo.ru/7f41cc74
. bubnnorexa [{OK
3 XHWMHYECKUH COCTaB M CTPOCHUE KIIETKH 8 1 1 https://m.edsoo.ru/7fA1ccT4
bubmmoteka IIOK
4 HKHSHENEATENHOCTE KISTKH 0 https://m.edsoo.ru/7f41cc74
5 PazmHoOXeHUE 1 MHIUBUAYAIBHOE 5 1 bubmuoreka [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41cc74
HacnencresenHass U3MEHYUBOCTH bu6nmorexa LIOK
6 9 1 1,5
OpraHu3MoOB https://m.edsoo.ru/7f41cc74
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmmoreka [JOK
OMOTEXHOIOTHH https://m.edsoo.ru/7f4lcc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HanmeHnoBaHue pa3ae/ioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
bubnunoreka LIOK
1 1 1
IBOIONKONHAL GRONOTHA o https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 10 1 05 Bbu6mmoteka [JOK
3emie ’ https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
0 1
3 Opraui3Mbl  OKpYAIOLLAs Cpea > https://m.edsoo.ru/7f41cc74
bu6mmoteka IIOK
4 1 1 0
CooOmiecTBa 1 HKOJIOTMYECKUE CUCTEMBI 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 2,5
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IHOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Jara
Ne uudposbie
Tema ypoka Kontposbubie IIpakTuueckue H3y4
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI eHHsA
pecypchl
bubnuoreka [{OK
buonorus B cucreme HayK. 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
Mertobl MO3HAHMS JKHBOU ITPUPOIBI.
[TpakTuueckas paborta Ne 1
«cronap30BaHue pa3IMYHBIX METOJIOB 1 0,5 bubmorexa [JOK
P A ’ https://m.eds00.ru/863e6122
P U3YICHUH OMOJIOTHICCKUX
00BEKTOBY
buonornueckue cuctemsl, IPOLECCH U
uXx u3ydeHue. Bxognas 1 1 bubmorexa LIOK
ya ' A https://m.eds00.ru/863e6564
TUarHocTHueckas pabota
XUMHYECKHNHU cocTaB KIeTKU. Bona u 1 bubmmoteka IIOK
MUHEPAIBHBIE COJIA https://m.eds00.ru/863e674e
but6mmorexa [IOK
b .C o 1
CITKH. LOCTAB H CTPOCHHE DEIKOB https://m.edso0.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas pabora
No 1 «M3yyeHue kaTaauTHYECKOM 1 0.5 bubmorexa [JOK
- ya ' https://m.eds00.ru/863e6b72
AKTUBHOCTH (JepMEHTOB (Ha IpUMEpe
aMUJIa3bl WIM KaTajaasbl)»
Vraesoasl. JIumume: 1 but6mmoreka [IOK
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

https://m.eds00.ru/863e6870
bubnunoreka LIOK

8 Hyxkie e .ATO
YIICHHOBRIC RUCIOTRL https://m.edso0.ru/863e6d5¢
Hcropus 1 MeTOABI H3YYCHUS KIICTKH.
9 KJ'IGT(I:‘{Ha}I TEO iﬂ KJ‘E:[K& KakK bubmorexa [JOK
pHA- https://m.eds00.ru/863e6d5¢c
LIeJIOCTHAS JKMBasl CHCTEMa
Ctpoenune 3yKapuoTUYECKON KIIETKH.
Jlaboparopnas padbora Ne 2 «3ydenue
PatopHat b . 7 bubnunoreka LIOK
CTPOCHHUSI KJIETOK PAaCTCHHM, )KUBOTHBIX,
10 5 5 . 0.5 https://m.eds00.ru/863e6ff0
TPHOOB I DAKTCPHI LTOM MIKPOCKOTIOM https://m.edso0.ru/863e716¢
Ha TOTOBBIX MHKpOIIpenapaTax u ux
OIIMCAHHUE»
O060061eHue 110 TeMe " XUMUYECKHI
11 COCTaB U CTPOEHME KIIETKH'". bubnmnoreka HOK
IIpoMexxyTouHast JUarHoCTUYECKas https://m.eds00.ru/863e6e88
pabota
bubmmoteka IIOK
12
OOMeH BemecTs wi MeTabomm3M https://m.edso0.ru/863e766¢
bubnmnorexa LIOK
13 ) . X
OTOCHHTES. ACMOCHHTES https://m.edso0.ru/863e7c98
bubnunorexa LIOK
14 i
uepreruueciuii oomen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN IHUKII KIETKHU. [leneHue
kIeTku. Mutos. JlabopaTopHas paborta
15 Ne 3 «HaOmronenre MATO3a B KIIETKAX 0.5 bubnnorexa [JOK
B ' https://m.eds00.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenapaTax»
16 buocunTes 6enka. Peakuys MaTpuyHOTO bubnmoreka [JOK
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https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

CHUHTE3a https://m.edso0.ru/863e796e
bub6nmoreka [IOK
17 T —
pascaIms — GHocumTes Oena https://m.eds00.ru/863e796e
bubnunoreka LIOK
1 H —
8 CKIICTOUHEIC (HOPMEI KH3HH — BUPYCEI https://m.eds00.ru/863¢7540
bubnunoreka LIOK
19 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo0.ru/863e831e
bubnunoreka LIOK
2 Meii
0 enos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE. BuG 10K
noImoTeKa
21 o4 (U )
Jlabopatopnas pabora Ne 4 «syuenne 0.5 https://m.edso00.ru/863e81b6
CTPOCHUS TIOJIOBBIX KJIIETOK Ha TOTOBBIX
MUKpOIpenapaTax»
22 NunuBuayainpHOE pa3BUTHE OPTAHU3MOB bubmorexa HOK
AUBIILY p P https://m.eds00.ru/863e8436
93 I'eneTrika — Hayka 0 HACIEACTBEHHOCTH bubmuoreka [IOK
U U3MEHYUBOCTH https://m.eds00.ru/863e862
3aKOHOMEPHOCTH HaCIIeIOBaHHS
24 IPU3HAKOB. MOHOTHODPUIHOE bubnnorexa [JOK
P ’ pHAL https://m.eds00.ru/863e8878
CKpEINBaHUE
UTHOPUIHOE CKPEIUBAHUE. 3aKOH
25 iLCSaBI/II():I/I?/IOTO Hallz:nuel OBaHUS Bubmorexa IOK
& https://m.edso0.ru/863e89a4
NPU3HAKOB
CuernieHHOe HaclleJJOBaHHE MTPU3HAKOB.
b K
26 JlaboparopHas pabota Ne 5 «M3yueHue 0.5 noamorexa 1O

pEe3yNIbTaTOB MOHOTUOPHUIHOTO U

https://m.edso0.ru/863e8c60
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https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
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https://m.edsoo.ru/863e8c60

JTUTHOPHUIHOTO CKPEIUBAHUS Y
Ipo30(UIIbl HA TOTOBBIX
MUKpOIIpenaparax»

I'eneruka nmona. Hacnenosanue

bu6nmoreka [IOK

27 MIPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. Henacneacreennas
W3MEHYHMBOCTh. JJabopaTopHas pabota
Ne 6. Uzyuenue MmonnpukamoHHON bubnuoreka [IOK

28 0.5
W3MEHYHUBOCTH, IOCTPOCHUE https://m.edsoo.ru/863e8efe
BapUAIMOHHOTO Psijia U BapUallMOHHOMN
KpHUBOW»

HacnencrBeHHast "3MEHYHUBOCTb.

29 JlaGopaTtopnast pabota Ne 7. «Ananus 05 bubnnorexa [JOK
MyTaIui y 1po30( bl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOIIpenaparax»

bubnmnorexa LIOK

30 Teneritka uenopeka https://m.eds00.ru/863e8d78
O00011eHME 110 TEME

31 «HacnencTBeHHOCTE 1 UBMEHUYNBOCTD
opranu3moBy. Mtoroeas
JIuarHocTuyeckas pabora

32 Cenekius Kak HayKa M TIpoIiecc bubnnorexa [IOK

https://m.eds00.ru/863e9214
MeToap! M TOCTUIKEHUS CEJIEKIIUNA bubnunorexa LIOK

33 .
pAacCTEHUH U JKUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHonorus kak orpacib bu6muoreka [JOK

MPOU3BOJICTBA

https://m.edso0.ru/863e9336
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34
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11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoka KonrTpoabubie IlpakTuuyeckue usy4ue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI HHUSA
pecypcbl
1 DBOJIIOIHS U METOJIbI €€ U3YUCHUS 1 bubmmorexa [JOK
t A ya https://m.edsoo.ru/863ea20e
5 Hcropust pa3BUTHS IPEACTABICHUI 00 1 bubnnorexa [JOK
SBOJIIOIIAU https://m.edso0.ru/863e9570
Mukposomtouus. Bxognas bubmmoreka [JOK
3 1 1
JIMarHocTuyeckas pabora https://m.eds00.ru/863e9cle
[Tomynsmus Kak dIeMeHTapHAs
€IMHHIIA BUJIA ¥ SBOJTFOIIH.
4 Hﬂa6o aTo Hﬂafl abora Jﬁo 1 1 0.5 brbmmorexa LIOK
paTopHai p B ' https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JIBuoKky1ue cuibl (31eMeHTapHbIe 1 bubmmnoreka [HOK
(akTOpbI) IBOJIIOLIMU https://m.edsoo.ru/863e9da4
bubnunorexa LIOK
6 E i 0TO 1
CTCCTBCHHbII OTOOP M €ro opMEl https://m.edso00.ru/863e9ed0
Pe3ynbTate! 3BOMIONMY:
MPUCTIOCOOJIEHHOCTh OPTaHNU3MOB U
7 BHU1000pa3zoBanue. JlaboparopHas 1 05 bubnuotexa [JOK
pa6ora Ne 2 «Omnucanue ' https://m.eds00.ru/863e9fde
MPHUCTIOCOOTICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIEHOTO XapaKTepa»
8 HampaBnenus u myTu MaKpO3BOJIIOIIMH 1 bubnuoteka [JOK
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https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

https://m.edsoo.ru/863e9cle

9 HeobOpartumocTs 3BOMIOIINN bubmmorexa [JOK
P t https://m.edsoo.ru/863ebb5e
Hcropust )xu3HU HA 3eMIIe U METO/IbI €€ bubmmoreka [JOK
10
W3y4YeHUs https://m.edso0o.ru/863ea5a6
11 ['unore3bl NpouCcX0XKAECHUS )KU3HU Ha Bu6muotexa [JOK
3emie https://m.edsoo.ru/863ea5a6
12 Pa3BuTue u3HU Ha 3emiie 1o 3paMm U bubnuoreka [{OK
nepuoaam https://m.edso0.ru/863ea6be
OCHOBHBIE 3TaIlbl BOJTIOIUU
pPacTUTEIHHOTO U KUBOTHOTO MHPA.
13 [TpakTnueckas padota Ne 1 «M3ydeHue 0.5 bubmmorexa [JOK
p p h z’q ' https://m.edsoo.ru/863ea8bc
MCKOMAeMbIX OCTAaTKOB PACTCHH U
JKUBOTHBIX B KOJUTEKITHSIX)
CoBpeMeHHas cucTeMa OpraHu4ecKoro bubmmnoreka [HOK
14
Mupa https://m.edso0o.ru/863ea48e
bubmmoteka IIOK
15 DBOJIIOIMS YeJIOBEKa (aHTPOIIOTEHE3
H (anTp ) https://m.edsoo.ru/863eac2c
16 JIBrokymiue cuibl (pakTopsbl) bubmmnorexka HOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUX DBOIIOIINN YEJIOBEKA
18 Yenoseueckue packl U IPUPOIHbIE bu6muoreka [JOK
aJlanTaly 4YeIoBeKa https://m.edso0.ru/863eaea2
O600menue o reme «Bo3HUKHOBEHHE
19 Y Pa3BUTHE KU3HU HA 3eMIIE». 1
[TpomexyTodHast TUarHOCTHYECKAs
pabora
20 DKOJIOTHS KaK HayKa
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https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Cpenbl 00uTaHUs U HKOJIOTHYECKUE

bubnunorexa LIOK

21
(bakTopsI https://m.edsoo.ru/863eafec
AlGuotnueckue GpakToOpHbI.
Jlaboparopnas pabota Ne 3.
«Mopdonorudeckre 0COOEHHOCTH
. bubnnorexa [{OK
22 pacTeHM U3 pa3HbIX MECT OOUTAHUSY. 0.5
https://m.edsoo.ru/863eb10e
JlaboparopHnas pabota Ne 4. «Bnusnue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeyca»
bubnunoreka LIOK
23 brotiieckue GaxTope! https://m.edsoo.ru/863eb348
DKOJIOTUYECKUE XapAKTEPUCTUKU
nomymsiiuu. [Ipaktudeckast padorta Ne 2 bubmmoreka [JOK
24 . . 0.5
«IToacy€T MIOTHOCTH NOMYJIALMI https://m.edso00.ru/863eb46a
pa3HbIX BUJOB PACTCHHID»
bubmmoteka IIOK
25 Coo01miecTBa OpraHu3MOB — OHOIIEHO3 https://m.edsoo.ru/863eba6a
26 DKOJIOTUYECKUE CUCTEMBI bubmmnorexka HOK
(3KOCHCTEMBI) https://m.eds00.ru/863eb46a
OCHOBHBIE TIOKA3aTEIIN YKOCHCTEMBI.
27 Dxonorudeckue nupamuasl. CBOMCTBa bubmmorexa [JOK
DAMHIBL. https://m.edsoo.ru/863eb5fa
skocucteMm. Cykueccust
bubnunorexa LIOK
28 IT
PUPOIHBIC SKOCHETEMH https://m.edsoo.ru/863ebb5e
29 AHTPOTIOTEHHBIE YKOCUCTEMBI bubmorexa [TOK
p https://m.edsoo.ru/863ebb5e
30 buocdepa — rmobanbpHas sxocucTemMa bubnmoreka [JOK

3emin

https://m.edsoo.ru/863ebb5e
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https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
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31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubmmoreka [JOK
ouochepsl https://m.edso0.ru/863ebd16
bubnunoreka LIOK
2 q 1
3 CI0BEHECTBO B GHochepe Jemm https://m.edsoo.ru/863ebb5e
33 CocymiecTBoBaHUE TPUPOJIBI U 1 bubnmnoreka HOK
YeJI0BEUCSCTBA https://m.edsoo.ru/863ebale
O6061eHne TeMbl «Co00I1IeECTBA U
34 SKOJIOTHYECKHE CUCTEMBD». ITOroBas 1 1
JuarHoctuyeckas padbora
OBILIEE KOJIMYECTBO YACOB I10 34 3 5

I[TPOT'PAMME
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https://m.edsoo.ru/863ebd16
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYEHUKA
* buonorus, 10 knacc/ [Tonomapésa 1.H., Kopuunosa O.A., Jlomununa T.E.; oz
penakiueit [Tonomapéoii M.H., O01iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
N3natensckuii ieutp «t BEHTAHA-I'PA®y; AkiinoHepHOE 00IIIECTBO
«3narensctBO «IIpocBenienre»
* buonorwms, 10-11 xnaccsl/ Arnpeesa H.JI., OGmiecTBO ¢ OrpaHUYeHHOM
otBeTcTBeHHOCTHIO « MOl MHEMO3MHA»
* buonorwus, 11 xnacc/ Ilaceunnk B.B., Kamenckwuit A.A., Pyomos A.M. u npyrue
/Tlon pen. ITaceunnka B.B., Akinoneproe obmectBo «31aTenbcTBO
«IIpocemenue»

METOJINYECKHUE MATEPHUAJIBI 1JI5S1 YUUTEJIA

1. ITonomapesa 1.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 10 kiacc.
Metoauueckoe nocodue.- M., Benrana - ['pad, 2019;

2. ITonomapesa U.H., Kopuuiiosa O.A., Cumonosa JI.B. - buonorus. 11 knacc.
Metoaudeckoe nmocooue.- M., Benrana - ['pad, 2019.

3. Ilonomapera M.H. buonorus. 10 kimacc. Pabouas retpans. — M.; «BeHTana-

['pad».

4. ITonomapesa U.H. buonorus. 11 knacc. Pabouas tetpaas. — M.; «Benrana-

['pad».

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

1. «kEnunas komtekuus [udpossix O0pazoBaTenbubix Pecypcosy» (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexTpoHHbIH yaeOHUK «BroTOTHD.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenne kimeTok

5. http://biokhimija.ru/lekcii-po-biohimii.html - Oroxmmus

6. http://evolution2.narod.ru/index.htm - sBostorus

7. http://nrc.edu.ru/est/r4/ - Guonorudeckas KapTuHa MUpa

8. http://planete-zemlya.ru/ - Tlnanera 3emiist

9. http://ecologysite.narod.ru/index.html - sxomorus

10. http://bio-nica.narod.ru/index.html - 6nonuka
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