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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHUsA, pe3yJbTaToB oOOydYeHUs U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIIMX LESIX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MMO3HAHUU KUBOM MPHUPOJABI U 00ECIeUeHUN
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNax, 00 oOmen
cTpaTernd OOy4YeHHs,, BOCIMTAHHA M Pa3BUTHS OOydYaIOUIUXCS CpPEeICTBAaMHU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4éToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOIMKM O0O0pa30BaTEIbHOIO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nporpaMme mno OHOJIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlpeIMETHBIM U TMPEJAMETHBIM pe3ylbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IPOCMATPUBAETCS HAIPaBICHHOCTb Ha pa3BUTHE 3HAHUM, CBSI3aHHBIX C
(GOpMUPOBAHHEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karoued MpUpOIHON cpene.
[ToaTomy Hapsily ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPHil, a TakKe 3HAHUH O
CTPOEHHMH KMBBIX CUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHWIA B MOBCEAHEBHON JKU3HM JJIsI PEIICHHUS TMPUKIIaIHBIX 33134, B
TOM 4YHCle: NpO(QUIAKTUKY HACIEACTBEHHBIX 3a00JI€EBaHMUN YEIOBEKa, MEIUKO-
TE€HETHYECKOTO KOHCYJIbTHPOBAaHU, 00OCHOBaHUS 9KOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JAESTENBHOCTH 4YEJIOBEKa HAa COCTOSHUE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKJIIATHON HAMPaBICHHOCTH
yaeOHoro npenMera «buosorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus



YCIIOBUH ISl PEIICHUs] OJHOM U3 aKTyaJbHBIX 3ajau IKOJILHOTO0 OHOJOTrHYECKOTrO
oOpa3oBaHus, KoTopas mpeanosnaraer (GopMupoBaHue Yy  0Oydaromuxcs
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O0 MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
Mecto. OHa oOecrieunBaer (popMHUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpA, paclIMpsieT U 0000IIaeT 3HaHUSI O KUBOUM mpupoje, e
OTJINYMTENIbHBIX TNPU3HAKaX — YPOBHEBOW OPraHU3alMM W 3BOJIIOLUHU, CO3HAET
YCIOBUSL  JUIsA:  TIO3HAHUS  3aKOHOB  JKUBOM  MpuUpoAbl, (OPMUPOBAHUS
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30macHOro obpasa
YKU3HH, SKOJOTHYECKOTO MBIIUICHHS, [IGHHOCTHOTO OTHOIIICHUS K KUBOU MPUPOJIE
U YEJIOBEKY.

Bonbiroe 3nHaueHrne GMOJIOTUSI UMEET TAKXKE JJIsl PEeLICHHs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeIHero  oOmero o0pa3oBaHUsA,  COIUAIM3AINU
oOyuatomuxcs. M3yuenue 6uoiaoruu odecnedynBaeT yCiaoBUs A GOPMUPOBAHUS
WHTEJUICKTYabHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBhI, CIIOCOOCTBYET WMHTErpalud OMOJIOTMYECKUX 3HAHUU C
NPEACTABICHUSIMA U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIE MOJIOKEHHS O MpEeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICIECHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COJAEpP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme 110
OHOJIOTUU.

OT60p coxaepkanusi yueOHOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMHA KyJIbTYpOCOOOpPA3HOrO MOJXO0Jd, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOMTH 3HAHHUA M YMEHHs, 3HaYUMbIE JIs
dopMupoBaHus OOIIEH KyJbTYpbl, ONpEACNAIOIME aJeKBAaTHOE IOBEACHHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHONM cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
JKU3HU U MpaKTUUYECKoW AesitenbHOCTH. Oco00e MECTO B ATON CHUCTeME 3HaHUU
3aHHUMAIOT 3JIEMEHTBI COIEPKAHUSI, KOTOPbIE CIIyKaT OCHOBOM At pOpMUpPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OMOJIOTMYECKOT0 00pa30BaHMS.

CTpyKTypupOBaHUE COJAEpKaHUA YYEOHOro MaTepuajia B IPOrpamMme IO
OMOJIOTMHM OCYILIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAUYEHHUS 3HAHUHA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBUM C ATUM B CTPYKType yueOHoro npeamera «buosorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHbIe TMHUU: «bronorus kak Hayka. MeToabl
HAy4yHOTro To3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Oouonoruueckas cucreMa», «CucreMa M MHOTooOpa3ue OpPraHu4ecKOoro MHUpay,
«OBOJIIOLMS KUBOU MPUPOJIBI», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.



Llenp m3yuenus yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHWE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHu3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETeHHE YMEHHU
UCIOJIb30BaTh ATH 3HAHMS AJs TPAMOTHBIX JEHCTBUI B OTHOIICHHWU OOBEKTOB
YKUBOU TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

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

OCBOEHHE OOYYaIOUIMMHCS CHUCTEMBbl 3HAaHUM O OMOJOTHMYECKHX TEOPHSIX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIaX, CIyXKalluX OCHOBOU
st (opMHpOBaHUS MPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MHUPA, O
METO/IaX HAYYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpPraHU3allMH, BBIIAIOMIMXCA OTKPBITUSIX U COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrue y OOYYaIOIIUXCS TO3HABATENbHBIX, MHTEJUIEKTYAJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MpolLiecce aHalIM3a JAaHHBIX O MYTAX Pa3BUTUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M TOJIXOJOB K HM3YyUYCHUIO >KUBBIX CHUCTEM
Pa3HOI0 YPOBHS OpTaHU3AIUY;

CTAaHOBJIICHHE Yy oOOydaronmxcst oOmeil KyJIbTypbl, (YHKIIHMOHAJIBHOM
TPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH M OIICHUBATH SBJICHUSI OKPY>KAIOIIETO
MHUpa JKMBOM MPUPOJLI HAa OCHOBAHMM 3HAHUW U OIBITA, MOJIYYEHHBIX MPH
U3y4E€HUU OMOJIOTHH;

dopmupoBanre y OOydYalOMUXCS YMEHHHA WIUTIOCTPUPOBATh 3HAYCHHE
OMONOTHYECKUX 3HAHWM B TPAKTHUECKON EATEIHHOCTH 4YEIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH M arpoOMOTEXHOIOTHA;

BOCIIUTaHHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUSI UYEJIOBEKOM JKHBOMU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOTIOICHUS ATHICCKUX
HOPM IpU IPOBEICHUN OMOJIOTMUECKUX UCCIEI0BaHUM;

OCO3HAaHWE IICHHOCTH OWOJIOTUYECKUX 3HAHHWHM [JIsl TOBBLIIMICHUS YPOBHS
HKOJIOTHYECKOM KYJIbTYpBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUIN U YMEHUHN B MOBCETHEBHOM JKU3HU TSI
OLICHKH TOCJIEACTBUN CBOEH JIEATEIBLHOCTH 10 OTHOLICHUIO K OKPYKAIOIIEH Cpee,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME MW COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHU M.

B cucreme cpennero oOmiero o6pasoBanust «buonorusi», mzydyaemas Ha
0a30BOM YpOBHE, SIBISETCS 00s3aTENbHBIM Y4YEOHBIM IMPEAMETOM, BXOIALIUM B
COCTaB MpeaMeTHON 001acTi « ECTEeCTBEHHO-HAYYHBIE TIPEAMETHI.

J{nst u3yueHust 6MoJIoruu Ha 6a30BOM YPOBHE CPEJIHETO 00111ero 00pa3oBaHus
otBoaAUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (puiiocodueit, ITUKON, SCTETUKON U MPaBOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl T0O3HaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMMCaHUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JleMOHCTpauM:

[Toptpersr: Y. lapBun, I'. Mennens, H. K. Konbros, Ix. Yorcon n @. Kpuk.

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

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

[Ipaktrnueckass padora Ne 1. «Jcmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U UX OPraHU3aI U,

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHusi ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3zHOOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYISIHOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTEOIIEHOTUYECKHI ), OMOC(EepHBIH.

JlemoncTpanum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBI».

Oo6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKHM COCTaB KIIETKH. XHMUYECKHUE JJIEMEHTBI: MaKpPODJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHHEpaAJIBHBIX BelIeCTB B kieTke. llommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble 1 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOpHUYHAS, TPETHUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OeikoB. buonoruueckue
byHKIIUN OEIKOB.

depmentsl — Ouonormyeckue Karammzatopbl. CTpoeHue (QepmeHTa:
aKTUBHBIA TIEHTp, cyOcTtpatHas crneuuduanocts. KodepmenTsl. ButamuHsI.
OTnanuust GepMEHTOB OT HEOPraHUYECKUX KaTaln3aTOPOB.



YrneBompl:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W JIe30KCHpu003a),
aucaxapuipl  (caxaposa, JaKTo3a) W noiMcaxapulibl  (Kpaxmal, TJIMKOTEH,
1esuo03a). buonornyeckue GyHKIMM yriieBOI0B.

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

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMeEpBI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u dpynkuun PHK.
Bunasl PHK. AT®: ctpoenue u hyHKIIHIH.

[{utonorus — Hayka o kieTke. Kiietounas Teopus — NpuMep B3aUMOAEUCTBHUS
uzei u (akToB B HAYYHOM MO3HAHUHU. METO/IbI U3YyUCHHS KIETKH.

Knerka kak uenoctHas »xuBasg cucrema. OOmme MpU3HAKK —KIIETOK:
3aMKHyTasi HapykHasi memOpana, moiekyisl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKOM KieTku. KierouHas creHka Oakrtepuii. CtpoeHue
DYKapUOTUYECKON KIETKHM. OCHOBHBIE OTJIMYHS PACTUTEIBHOM, MXWUBOTHOU U
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX
¢ynkuuu. [nazmarnueckas memOpana, e€ cBoiicTBa U PyHkIuu. LluTomnasma u eé
opranouisl. OnHoMemOpanHbie opraHouabl kietku: JIIC, anmmapar [Nonbmxu,
an30coMBbl.  [10yaBTOHOMHBIE OPraHOWIBl KIETKU: MHUTOXOHIPHHM, ILIACTUIBI.
[TpoucxoxneHnne MHUTOXOHApUNA M mactul. Buasl mnactun. HememOpanHble
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKHA. OyHKIIUN OPraHOMJI0B KJIETKU. BKIItOueHus .

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lllnenaen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxinn, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXUBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOJIEY.

Tabmuubl n cxembl: «llepuognyeckass TabiauIa XMMHUYECKUX JJIEMEHTOBY,
«CTpoeHre MOJIeKyJibl BOJIbI», «brocunTes 0enka», « CTpoeHue MOJIeKyJIbl OeKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJHK», «CtpoeHne MoyeKybl
AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKW», «CTpOoeHHEe >KUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MpPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIETKN», « Y TIeBOAb, «JIMmuas».



ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [UJIsl IPOBEICHUS
HAOIOICHUM, W3MEPEHHM, ASKCIEPUMEHTOB, MHUKPONPENapaThl pPaCTUTEIHHBIX,
’KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

Jlabopatopuass pabora Ne 2. «lM3ydyeHwe CTpOCHHS KJICTOK pACTEHUH,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. /KusHeneATeIbHOCTH KJIETKH.

OOMeH BemecTB, WK MEeTa00JIu3M. ACCUMUIISIMS (TUTACTUYECKU OOMEH) H
JUCCUMWISIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOrO Mpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPrud B MOHUMAHUU
MeTabor3ma.

Tunbl oOMeHa BeliecTB: aBTOTPO(MHBINA U reTepoTpodHbIi. Ponb dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILCHUN SHEPTUHU B KIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (doTocuHTe3a. Peakuuu
dotocunteza. dpdexTuBHOCTL PoTOCHUHTE3a. 3HAUCHHE (HOTOCHUHTE3A IS KUZHU
Ha 3emuie. Biausinue ycioBuii cpefibl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIICHUS €ro
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEMOCUHTE3UPYIOIINE OaKTepuu. 3HAYEHUE XEMOCUHTE3a IS
YKU3HM Ha 3eMIe.

DHepreTrueckuii oOMeH B KjeTke. PaciierieHue BelecTB, BBIJCICHHUE U
aKKyMYyJIUPOBaHUE OJHEPruu B KIETKE. OTallbl SHEPreTHYECKOro oOMeHa.
['mukomu3. bpoxkenne m ero Buabl. KHCIOpOIHOE OKHUCIEHHE, WM KJIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbocdhopunupoBaHue. O (HEeKTUBHOCTH
AHEPIreTUICCKOro OOMEHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHernueckas wuHpopmanus u JIHK.
Peanuzauus reHetudyeckoil MH@oOpManuMu B KJETKe. ['@HETHMYECKH KOJ M €ro
cBoiicTBa. Tpanckpunuusa — Marpuusblii cuHTe3 PHK. Tpancnsiuusa — GuocunTe3
Oenka. Otambl TpaHcisiuuu. KoaupoBanue amuHOKucCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (. H.
NBanoBckuit). (OCOOEHHOCTH CTPOCHMSI W JKM3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesHu pacteHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduiuta yenoseka (BUY) — Bozoyautens CITH/]a.
OOpatHast ~ TpaHCKpHUIIIMSA, peBepTaza W uHTerpaza.  lIpodunakruka
pacnpocTpaHeHHUs: BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCcTpanuu:

[Toptpetsr: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsses.



Tabmuubr u cxembl: «Tunbel mutanusy, «Metabomuzm», «MUTOXOHAPHUIY,
«OHepreTnyeckuii oOMen», «Xioporutacty, «Dotocuntes», «Ctpoenue JIHKY,
«CtpoeHue U PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenune u xuzHeHHbM nukia Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo0opynoBanue: monaenu-anmnkauun «Yasoenue JIHK u Tpanckpunuums»,
«buocunTes 6enka», «CTpoeHre KIETKn», Mojaenb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJIbHOE PAa3BUTHE OPTAaHU3MOB.

KieTouHbl 1UKJ, WU JKU3HEHHBIM LUK KieTku. MHTepdaza u mMutos.
[Tpoueccrl, mportekaromue B uHTepdase. Pemnmukanus — peakuus MaTpUIHOTO
cuareda JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM HabOp — KapUOTHIL
JlumionaHeI W TAluUIOMIHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUBI.
[{utonornuyeckue OCHOBBI PAa3MHOKEHHSI W  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpPraHU3MOB.

[enenne knetkn — muto3. Cragum murosa. IIponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rubenb KISTKH — aromnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosnoBoe. Bunabl Oecronoro
PasMHOXEHUA: JIEJICHUE HAJABOE, II0YKOBAHHWE OJHO- U MHOIOKJIETOYHBIX,
cropooOpa3oBaHKe, BET€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBaHHE
OpPTaHMW3MOB, €r0 3HAYEHUE JUIS CEJICKIINU.

[TosoBOE pazMHOKEHUE, €TO OTIIMYHS OT OECIIOJIOTO.

Meiio3. Cragun Mmeiiosa. IIporeccsl, MPOUCXOASIIME HAa CTagUsAX MeHo3a.
[ToBenenne xpomocoM B Merno3e. KpoccuHrorep. bHOJIOTMYECKUI CMBICT H
3Ha4YEHUE Meno3a.

["ameTtorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK y KUBOTHBIX.
[TonoBBIE JK€J€3bl: CEMEHHMKH U SUYHUKU. OOpa3oBaHuE W pPa3BUTHE TOJIOBBIX
KJIETOK — raMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOTeHE3 U OBOIEHE3.
OCOOEHHOCTH CTPOEHMS SWILEKIETOK M crepMaTo30uaoB. OMIogoTBOpEHUE.
[TapTeHorenes.

WuauBunyanbHoe pa3BUTHE (OHTOreHe3). OMOpPUMOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pasButue. Tumbl
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsiMoe (IMYMHOYHOE). BrausHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPbHI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpOZICTBa.

Poct m pasButne pacreHuil. OHTOr€HE3 LBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmuubl u cxembl: «DOpMBI Pa3MHOXKEHUS OPTraHU3MOBY, «JIBoiiHOE
OIUIOZIOTBOPEHUE Yy LIBETKOBBIX pACTEHUI», «BeretaTuBHOE pPa3MHOXXEHHE



pacteHui», «Jlenenne xkieTku Oaktepuity, «CTpOeHUE TIOJIOBBIX KIETOKY,
«Ctpoenue xpomocomb», «Kierounbiii uukny, «Pemmukamus JHK», «Mutosy,
«Meino3y», «IIpsmoe u HEnpsiMoe pa3zBUTHEY, «['amMeToreHe3 y MIEKONUTAIOIIUX U
4enoBeka», «OCHOBHBIE CTAIMH OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOTI, MHUKpONpenapaTsl «CriepMaTo301,1bl
MJICKOITATAIOWIECTOY, «SHIeKIIeTKa MieKonuTarmeroy, «KapuoknHes B KieTkax
KOpEIIKa JIyKa», MarHuTHAas MOJEJb-alIuIinKanus <«/lejieHne KIETKW», MOJIEIb
JHK, monens metadazHoi XpOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTopuas pabora Ne 3. «HabGmomeHne MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKA JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGopatopHas pabora Ne 4. «/3ydeHume CTpOEHHUS TOJIOBHIX KIIETOK Ha
rOTOBBIX MUKPOIIPENIAPATAX ).

Tema 6. HacjiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. MicTopus pa3BuTus reHeTUKHA. Poib nuTOI0TMH
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa poCCHUUCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKU. MeTojpl TeHETHUKU (TUOPUAOIOTUYECKUA,
HATOT€HETUYECKUH, MOJEKYISIPHO-TCHETUYECKHIT). (OCHOBHBIE T€HETHYECKHE
noHATHsA. [ 'eHeTnYeckas CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMax CKPELMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBAaHUs NMPU3HAKOB, YCTaHOBJIECHHbIE . MeHaemem.
MonorubpuiHoe CKpelllMBaHuEe. 3aKOH €AUHO-00pa3usi TUOPUAOB MEPBOTO
nokoneHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH pACLICIUIEHUS MPU3HAKOB.
['unioresa yuctoTsl ramer. [1oHOE U HENOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEOBaHUS
npu3zHakoB.  lluToreHeTMuecKue  OCHOBBI  JUTHOPUAHOTO  CKpEIIMBAHUS.
Ananusupymolee ckpenpanue. Fcrnonp30BaHne aHATM3UPYIOLIETO CKPEITMBAHNUS
JUTS OTIPEICIICHUSI TEHOTHIA OCOOH.

CuernienHoe HacnefoBaHue TmpuszHakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HACJIEIOBaHUIO F'eHOB. HapyleHne cuerieHusi reHOB B PE3yJbTaTe
KPOCCHUHTOBEpA.

XPpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTH. | eHeThYecKue KapThl.

['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mmoyia. AyTOCOMBI U TOJOBBIE
XpoMocoMBI. ['omoramernele M rereporaMeTHele Opranus3mbl. HacienoBaHue
MIPU3HAKOB, CIICTJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUabl ”3MEHUYNBOCTHU: HEHACIICICTBEHHAS! U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTUKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KonnuecTBEHHbIE M KAaYE€CTBEHHBIE MPU3HAKH U HX
HOopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHYHNBOCTH.

HacnencrBeHHas, Wid TE€HOTUIIMYECKas, HU3MEHUHUBOCTh. KoMOMHATHBHAs
W3MEHYMBOCTh. Meio3 W T0JOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU



M3MEHUYMBOCTUA. MyTaImoHHas U3MEHUYMBOCTh. Kitaccudukanust MmyTanuii: TeHHBIE,
XpOMOCOMHbBIE, TeHOMHBIE. YacToTa U nmpu4nHbl MyTauud. MyTtareHHbIe (PaKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAAOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorum uenmoBeka. OCHOBHBIE METOAbl TEHETUKU
YeJIOBEKA: TCHEAIOTMYSCKUM, OJIM3HEIOBEIN, [IMTOT€HETHUECKHUM, ONOXUMHYECCKHIA,
MOJIEKYJISAPHO-TEHETUYECKHM. CoBpeMeHHOE ONPENIECIICHNE Tr€HOTUIA!
MOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YeJIOBEKa: T'e€HHbIE OO0JE3HHU,
OOJIE3HH C HACJEACTBEHHOW NpPEIpacnoyiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comartnueckue u reHepaThBHble MyTanuu. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HH, TUATHOCTUKHU, TPOPUITAKTUKHA 1 JICUCHUS TCHETUYECKUX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUECHHUE MEIUIIMHCKON
TCHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuit, H. 1. BaBuios.

Tabmuubt u  cxembl:  «MOHOTHOPUIHOE  CKpEIIMBAHME U  €r0
LIATOIE€HETUYECKAasT OCHOBa», «3aKOH pACIICIUIEHHS U €ro LHUTOr€HEeTHYeCcKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTomoruyeckue OCHOBBI JTUTUOPUIHOTO CKpEILLUBAHUAY, «Meiio3y,
«B3auMozeicTBie aIeNbHBIX TE€HOB», «l'€HeTHYecKne KapThl pPACTCHUH,
JKUBOTHBIX WU YEJIOBEKa», «l'eHeTmka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIUIEHHOTO0 ¢ IonoM», «KapHhoTurbl dYeloBeKa W KUBOTHBIX», «BHIbl
U3MEHUYMBOCTHY», «Moau(pUKaLMOHHAas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTallmoHHas U3BMEHUYUBOCTH.

O6opynoBanue: Mojaenu-anmInKanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmnoe momuHupoBaHue», «Jurnbpumnoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHKpPOCKOIl M MHKpompenapaT «/lpo3zodpuna» (Hopma, MyTrauuu
(bopMBI KPBUIBEB U OKPACKH Telia), repoapuid «I"opox moCeBHOM.

JlaGopaTopHblie ¥ NpakTUH4YecKUue padoThbl:

JlabopatopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIUBAHUS Y TPO30( MBI HA TOTOBBIX MUKPOIIPEIapaTax.

JlaGoparopHas pabota Ne 6. «M3yyenne MoaupuKaiMOHHON U3MEHUHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOI0 Psifia U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTanuid y Ipo30(uiabl Ha TOTOBBIX
MUKPOIIpenapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHHEe UM aHAJIU3 POJOCIOBHBIX
YEJIOBEK.

Tema 7. Cenexknusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.



Cenekuys Kak Hayka W MpoUEcC. 3apOKJICHHE CEJEKUUH U JIOMECTUKAIIMS.
Yuenue H. W. BaBuimoBa 0 T1eHTpax TMPOUCXOXKIACHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHUH. LIEHTpbl NPOUCXOXKAECHUS JOMAIIHUX >KUBOTHBIX. COpT,
OpO/1a, ITAMM.

CoBpeMeHHbIE METOJIbI CeJeKIUU. MaccoBbI U MHAUBUAYAIbHBINA OTOOPHI B
CEJICKIMU pPACTEHH M JKUBOTHBIX. OILIEHKa 3KcTepbepa. bim3kopoacTBeHHOE
cKpemmBaHue — WHOpuAWHT. Ywucras nuHusA. CKpemuBaHWE YHUCTHIX JUHUH.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpellluBaHWE — ayTOPUIAMHT.
Otpanéunas rtulOpuausanus M €€ ycnexu. VCKycCTBEHHbIM MyTareHe3 M
MOJyYCHUE TOJMUILIONAOB. JIOCTMKEHHUS CENEKIMA PACTEHHUM, >KUBOTHBIX W
MHKPOOPTaHU3MOB.

buotexHonorust Kak OTpacib MNPOW3BOACTBA. ['€HHAs WHXKEHEpHUs. OTaIbl
co3ganusi pexomOunantHod JIHK wu Tpancrennnix opranuzMoB. Kierounas
uHxeHepus. Kiietounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTECHHUIA.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Okojornyeckue W 3tudyeckue  npobmembl. MO  —  reHeruuecku
MO (ULIPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersi: H. U. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHOB.

Tabnuupl U cxeMbl: kKapta «l[eHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTteHui», «[lopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «OTnanéHHas rudpuausamnus», «Padoter akagemuka M. ®@. liBaHoBay,
«lomumnongus», «OOBEKTHl OuUOTEeXHONOTUW», «KieTouHnble KyJabTypbl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MepeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH IUIOJ0B U KOPHEILIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repbapuit «CenbCKOX035HCTBEHHbBIE PACTCHUS.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

Okckypceust «OCHOBHBIE METOJIBI M JOCTHKEHUSI CEJIEKIMA PACTCHUW H
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOUCTBITATELHBIM ~ y4aCTOK, B TEIUIMYHOE XO3MMCTBO, J1TAOOPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoIIOIIHOHHAA OMOJIOTHSI.

[Ipennochulku BO3HUKHOBEHHUSI JBOJIOIMOHHOW TEOPUHU. ODBOJIOILIMOHHAS
Teopus U €€ MecTo B Onojoruu. BnusHue 3BOTIONMMOHHOW TEOPHUH HAa Pa3BUTHC
OMOJIOTHH U APYTUX HAYK.



CBuzerensctBa HBoMOIUU. [lameoHTOIOrMYECKHE: MOCIEI0BATENBHOCTD
NOSIBJICHHS BHUJOB B TMaJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOIHbIE (OPMBIL.
buoreorpadguyeckue: cxoacTBo U paznuuue payH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA W PA3IU4Msl SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pPYJIVMMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX MyTeH y BCEX
OpTraHU3MOB.

OomonnoHHass Teopuss Y. [apBuna. IIpeAnochUIKM BO3HUKHOBEHUS
JapBuHU3Ma. JIBHOKylIuMe CHJIBI 3BOMIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONMpEAENEHHAsT MU3MEHYUBOCTD,
0opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosoruu (CTI) u e€ 0CHOBHBIE MOJOKEHHUS.

Muxkpossosrorus. [lomynsanus kak eAMHUIA BUAA U SBOIIOLNN.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpuponae. MyTalMOHHBIN
npoluecc U KOMOWHATHBHAs W3MEHYMBOCTb. [lOMynsiiMOHHBIE BOJHBI M Jpeud
reHoB. M30isnmst 1 Murpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoiouud. DopMbl
€CTECTBEHHOT'0 0TOOpAa.

[IpucnocoONeHHOCTh OpPraHU3MOB Kak pe3ynbTaT 3BoMoLUU. [Ipumepsl
IPUCHIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(03bl U UAHO-adalTaI|H.

Bun wu  BugooOpazoBanume. Kpurepunm Buga. OcHOBHbIE  (QOpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIeCcKoe.

MakpoaBonorusi. PopMbl  IBONIONUU:  (pUIIeTUYECKAs, JIUBEpreHTHa,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOTIOIUY.

[IpoucxoxaeHrne OT HeclneUHaTU3UPOBaHHBIX MpenkoB. IIporpeccupyromias
crnenuanu3anus. AqanTuBHas paguarus.

JdeMoHCTpaum:

[Toptpetsr: K. JIlunueun, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mroiutep, A. H. CeBeprios.

Tabnunp! 1 cxembl: «Pa3BUTHE OpraHMYECKOro MUpPa Ha 3emiie», «3apoAblu
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cyiecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOrooOpasue COpTOB PaCTCHUID,
«MHoroo6pasue  HOpoA  KUBOTHBIXY, «Tonynsauumy»,  «MyranuoHHas
U3MEHUYMUBOCTBY, «Apomopdo3by, «Unmoamantaumu», «OO0mas aereHepamus»,
«/IBmkymue cunsl dBomoonum», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsunay», «bopbba 3a cymiectBoBanue», «IIpnucrnocoOIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEey», « IKOJIOTMUECKOE BUI000pa30BaAHUE.

OO6opynoBaHue: KOJJIEKIHMS HACEKOMBIX C PAa3IMYHBIMU THUIIAMH OKPACKH,
Ha0Op IUIOMOB U ceMsiH, KosuieKiusi «[IpuMepsl 3alIUTHBIX MPUCTIOCOOJIEHUN y



KUBOTHBIX», MOJIeTb «OCHOBHbBIC HAIPABICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpoeHue roJIoOBHOrO MO3ra TO3BOHOYHBIX.

buoreorpapuyeckas kapra wmupa, KoJuleKuus «@DOpMbI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonenb anmumkanus «llepekpécr
XpOMOCOM», BIaXHble Tmpenapatbl «Pa3zButne Hacekomoro», «Pa3Butue
JATYIIKA», MUKponpenapat «Jlpo3odunay (Hopma, myTtanmuu (GOpMbI KPBLILEB U
OKpPACKH TeNa).

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHass pabdora Ne 1. «CpaBHeHuE BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPUIOY.

JlabGopaTtopHas padota Ne 2. «Onucanue mpucrmocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHbIE TIPEICTABICHUS O 3apOKACHUM KWU3HU. HaydHble Trunoressl
BO3HUKHOBEHHUS KWM3HU Ha 3emiie: a0uoreHe3 W TNaHcmepMus. XuMHUUYecKas
ABOJIONMS. AOHOTEHHBIA CHHTE3 OPraHWYECKHX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIepUMEHTAIBHOE TOATBEPKACHUE XUMUUECKON 3BOIIOMA. HavanbHbie 3Tarbl
ouonornyecko sBomonuu. ['nnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE IPOTOKJIETKU. [lepBbie KIETKM M KX 3BOJIIOLIMSL.
DopMHUPOBAHUE OCHOBHBIX T'PYIII KUBBIX OPTaHU3MOB.

Paseutne xu3Hn Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeuckas u
nporepo3oiickas dpel. Ilaneosoiickass spa u €€ Mepuoabl: KEeMOPHUICKUIA,
OPIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUM, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJOBOM.

KaliHo3oiickas »3pa W €€ mnepuoAbl: MaJCOT€HOBBIM, HEOTECHOBBIN,
AHTPOITOTN€HOBBIM.

XapakTepucTKa KJIMMaTa U reoJornyeckux mporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIUU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH U
JKUBOTHBIX. [l0osiIBIEHNE, paclIBET U BBIMUPAHUE TPYIIT )KUBBIX OPraHU3MOB.

CucremMa OpPraHM4YecKOTO MHpa KakK OTpaxeHue 3BoJonuu. OCHOBHBIE
CHUCTEMAaTHUYECKHUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMS YEJIOBEKA. AHTPOIIOJIOTUS KaK Hayka. PazButue nmpeAacTaBieHUid O
MPOUCXOKJICHUHM YelloBeKa. MeToabl HW3ydyeHusi aHTponoreHesa. (CxoicrtBa u
pa3IMyKs YEJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YENIOBEKA.

JBwxymue  cuiabsl  (pakTtopbl) — aHTpomoreHe3a.  HacneacrtBeHHas
W3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI o00pa3 KHU3HHU,
M3TOTOBJIEHUE OPYAUN TPYAA, MBILIJICHUE, PEYb.

OCHOBHBIE CTaJIMM Y BETBU BOJIIOLIMU YEJIOBEKA: aBCTPAIONUTEKH, HeloBeK
yMenbld, YemoBek npsaMoxoasalui, YemoBek HeaHIEpTAIbCKHUM, YenoBek
pa3symHbIii. Haxoaku HMCKOIMaeMbIX OCTaTKOB, BpEeMs CYIIECTBOBaHHUs, 00JIaCcTh
pacnpocTpaHeHus, 00BEM TOJOBHOTO MO3Ta, 00pa3 KU3HH, OPYIH.



Yenoseueckue pacel. OCHOBHbIE  OONBIIME  pachl:  €BPONEOMAHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANbHAS]),  MOHTOJOUAHAsS
(a3uaTcko-amepukaHnckasi).  UepTbl  MNPUCHOCOOJIEHHOCTH  MpeJCTaBUTENEH
YeJIOBEUECKUX pPac K YCJIOBHUSIM CYIIECTBOBaHMS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JleMoHCTpauM:

[Toptpets: ®. Peau, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuubl 1 cxembl: «Bo3HukHOoBeHHEe CoOJIHEUHOUM cucTeMbl», «Pa3Butue
opraHuueckoro wmupa», «PacturenbHas kieTtka», <«KuBOTHasi  KJIETKay,
«IIpokapuoTnueckas kinetka», «CoOBpeMEHHash CHUCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE AHATOMHUYECKHX YEpPT CTPOCHHS YEIOBEKAa W YEJIOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TNaJICOHTOJIOTMYECKHUX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHeimme moan», «JpeBHue monm», «llepBbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOINa, HEaHAEepTablla, KPOMaHbOHIIA), CICHKU WIH
U300pKEHUS] KAMEHHBIX OpYJIUN MEepBOOBITHOTO YeNOBeKa (KaMHU-YOIIIEPHI,
pyomma, ckpebiia), TEOXpPOHOJOTHYECKas TaOiuia, KouieKuus «DopMel
COXPAHHOCTU MUCKOTIAEMbIX KUBOTHBIX U PACTCHUIN.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

[Ipaktuueckast pabota Ne 1. «M3ydeHue UCKOMAaEeMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJUICKIIHSAX).

DKCKypeusi «DBOJIIOIUS OPraHUYeCcKoro Mupa Ha 3emiie» (B €CTEeCTBEHHO-
HAy4YHbIN WIH KPAeBEAUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKoJIOrus KaK HayKa. 3a7aud U pa3fesibl SKOJIOTUHA. MeToIbl 3KOJIOTHYECKUX
VCCJIEIOBAHNUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHUOPTAaHU3MEHHASI.

Okonoruueckne (akTopel. Knaccudukarmuss 5KoJOTHUYECKHX (HAKTOPOB:
abuoTnueckue, OHOTHYECKHME U aHTpONoreHHsle. JlelcTBUE HKOJIOIMYECKUX
(baKkTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckre puTMBL.

buotnueckue  daktopel.  Bumbl  OMOTHYECKMX ~ B3aMMOJICUCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero gopmel. [lapazutusm, koonepauus,
MyTyajlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HeWTpanu3M. 3HaueHue OWOTHYECKMX B3aUMOJEHCTBHM JUIsl CYIIECTBOBAHUS
OpPraHM3MOB B IIPUPOJHBIX COOOIIECTBAX.



OKOJOTMYeCKHe XapaKTepUCTUKH momyssiiuu. OCHOBHBbIE TOKa3aTeNlu
MOMYJSALMHA: YHUCICHHOCTh, IUIOTHOCTb, POXKIA€MOCTh, CMEPTHOCTb, MPUPOCT,
Murpanus. JJmHaMyuka 4ucIeHHOCTH MOMYJISIIUU U €€ Perysius.

JdeMoHCcTpanuu:

[Hoptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmunpl u cxemsl: kapTa «IIpuponusie 30Hb1 3emiun», «Cpeasl oOUTaHUS
opranu3moBy», «®Dotonepuonuzm», «llomymsauun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTU NOMYJISUU HHPY30pUU-Ty(penbkuy, «IlumieBbie nenm».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtophnas pabota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PacTeHUH W3
Pa3HBIX MECT OOMTAHUS.

JlaGopartopHas padota Ne 4. «BnusiHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckast padota Ne 2. «Ilocy€T MIOTHOCTH MOMYJISIUNA Pa3HbIX BUIOB
pacTeHU».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiecTBO OpraHu3smMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
MpPOCTpaHCTBEHHAsA, Tpoduueckass (muimenas). Buabl-momuHantel. CBsizu B
ouoneHose.

DKkojoruyeckue cuctemnl (9kocucteMsbl). lloHsitTue 00 »sKocucTeMe H
ouoreorieHoze. DyHKIIMOHANBHBIE KOMIIOHEHTHI JIKOCHCTEMBI: TMPOAYIEHTHI,
KOHCYMEHTBI, peiylieHTbl. KpyroBOpOoT BEIIECTB U MOTOK SHEPTUU B SIKOCHUCTEME.
Tpoduyeckue (muiieBble) YPOBHM SKOCUCTEMbI. [IMileBble LeMM U CETH.
OCHOBHBIE TIOKa3aTEIM HSKOCHUCTEMBI: OHOMacca, MPOAYKIHA. DKOJIOTHYECKHUE
nupamMubl: MPOAYKUHH, YHCIEHHOCTH, Ouomaccel. CBOICTBAa 3KOCHCTEM:
YCTOHYHBOCTD, CAMOpPETYJIALNS, pa3BuTue. CyKieccus.

[TpuponHble SKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMA XBOMHOIO
WJIA LIMPOKOJIMCTBEHHOTO Jieca.

AHTpONIOr€HHBIE  IKOCUCTEMBI.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYEHHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.

buopasnoobpazue kak QakTop ycroiiunBocTH 3KocucteM. CoxpaHEeHHE
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. ['panuiibl, coctaB u CTpYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rmo0anbHONW JKOCHUCTEMBI. J[uHamMudeckoe paBHOBecHMe W oOpaTHas CBS3b B
ouocdepe.

KpyroBopoTs! BemiecTB U OMOr€OXUMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoaa,
a3oTa). 30HAIBbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Onochepe 3emiin. AHTPONOTCHHbIE U3MEHEHHUS B Orocdepe.
['1oGanbHbBIE IKOIOTHYECKUE TTPOOIIEMBI.



CocyiiecTBoBaHMe MIPUPOJIBI U YeJI0BEYECTRA. Coxpanenue
O1opa3zHooOpasus Kak OCHOBa yCcTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
YIOPABJICHUS MPUPOJHBIMU pPECypcaMHM M MX HCHOJIb30BaHUE. JlocTrkeHus
OMOJIOTHH U OXpaHa MPUPOIBI.

JdeMoHCcTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumpl u cxembl: «llumieBsie nenu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«I[Ipupoansie coobmectBa», «llenn nuTaHus», «IKoJOTMYECKass NHpaMUIay,
«buocdepa u yenoek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO JiEca», « IKOCUCTEMA
XBOlHOro  neca», «buoneHo3 Bomoéma», «ArpoueHos», «lIlpumepHsbie
AHTPONOTECHHBIC  BO3JECWCTBHS HAa  NpUPOAY», «BaxkHeHMIIME HMCTOYHHUKHU
3arpsi3HEHHsI BO3/lyXa U TPYHTOBBIX BOA», «[louBa — BakHEHIIass cOCTaBISIOLIAs
ouocgeps», «Pakropsl Aerpaganuu nousy, «llapaukoBsiit 3pdexT», «PakTophl
PaIMOAKTUBHOTO 3arpsi3HeHust Ouocdepb», «OO0mas cTpykTypa Ouocdepb»,
«Pacnpoctpanenne xu3HHU B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpOAE».

OobopynoBanue: Mojenb-anmukanus «TunuuHele OMOLEHO3B», TrepOapuit
«PacturenbHble coobmiecTBa», Komiekunu «bruonenosy, «Bpeaurenu BakHenHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJIbTYp», TrepOapuM U KOJUIEKIIMM pAcTeHUH W
YKUBOTHBIX, MPUHAJICKAIINE K Pa3HBIM 3KOJOTMYECKUM TIPYIIAaM OJHOTO BH[A,
Kpacnas knura Poccuiickoii ®enepaunu, u300pakeHUs OXpaHSAEMbIX BHUIOB
pacTeHUl U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIeCCaM CaMOIIO3HAHMSI, CAMOBOCIIMTAHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon depepanuu, MpUpPOLE U
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHUX  YOCXKICHHW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUN Yy4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATH B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIbLHOIO
OTHOIIEHUS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH MEPE]
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISITH KAYECTBA TBOPUECKOU TMIHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE IIEHHOCTH TPABWI WHIWBHIYAIHPHOTO ¥  KOJUJIEKTHBHOTO
0€3011acHOT0 MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 30POBBIO U KU3HU JIOCH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPYZY, OCO3HAaHUE IIEHHOCTH MacTePCTBa, TPYA0I00ueE;

TOTOBHOCTh K AaKTHUBHOH JESITCIIBHOCTH TEXHOJOTHYCCKOH M COIMAIBLHOMN
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

UHTEpEC K pa3nu4yHbIM cdepaM mpodheccCHnoHaTbHON AesTEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun U peaau30BHIBATh
COOCTBEHHbIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJIe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
TUTAHUPOBAHMS TIOCTYIIKOB M OIEGHKHM WX BO3MOXHBIX TOCIEICTBHHA  JIJIS
OKPYKaIOIIEH CPEIbl;

OCO3HaHHUE TI00AIBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM M TMyTel ux
pEIICHMS;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUH OUOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHUJIOB,
IKOCUCTEM, Orochepsl);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAIOUIEH
MPUPOJIHON CpeJlie, YMEHHE MPOTrHO3UPOBATh HEOJArONPUSITHBIE AKOJOTHMUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIESTETBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEXK]TY JIFOJbMH W MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpYKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIIecTBa, B IMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M PEHICHHH MpoOJIeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  peIIaTh pPEeCypcHbie  MPOOJEeMbl  pa3BUTHUS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUM OWUOJOTHYECKUX 3HAHUN B IEJISIX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3YyYEHUU OUOJIOTUH;

MOHMMAHHUE CYITHOCTU METOJIOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONb30BaTh TMOJydyaeMble 3HAHUS MJIs aHaiu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHUE LIEHHOCTH HAYYHOU AESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIIEIOBATEIBCKYIO IESITEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0y4aAIOUTUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUs, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DAKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH U  COIMAJIbHOM KOMIIETEHIIMH OOYy4Yaloluxcs, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ysibTaThl OCBOEHMSI IMPOTPAMMBI CPEIHETO OOIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHUM 3HAHMM MNPUEMBI JOTMYECKOTO MBIILIEHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIEC NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYHMS B paccMaTpHUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHSIX  PeasbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEpIpEeTaluy, MPeoOpa3OoBaHUIO M TPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI JJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE€ pEUICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHATBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 331a49H, TOTYCKAIOIINE aJTbTEePHATUBHBIC PEIICHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npuoOOpeTaTh OIBIT KCHOJIB30BaHUS HMHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
Oounosiornyeckor nHpopmaruu (CxeMbl, rpauku, TUarpaMMbl, TaOIUIIBI, PUCYHKU
H Ipyroe);

UCIIONb30BaTh HAy4YHBI S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEICTBAa OOIIEHUS, TOHWMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HaMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIHHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO YYaCTHHKAa KOMaH[bl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATHBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HA OCHOBE OHMOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peIEeKCHH AJIi OLEHKU CUTYyalluH, BbIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHMMAsi CBOM HEIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl OcBOeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI EUCTBHI 1O OCBOCHHIO, HHTEPIIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHHUs ydeOHOro mpeamera «buomiorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

Cc(pOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTUH, (PYHKIHMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPBIBATh COJECpPkKAHUE OWOJOTMYECKUX TEPMUHOB WU TOHSITHUI:
JKWU3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0oOMEH BeElIeCTB U IpeBpalleHue
HHEPrUMr), TOMEOCTa3 (CaMOperysslus), YpOBHEBask OpPraHU3alusl KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3BMEHYUBOCTD, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Mengens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 LeHTpax MHOTOoOpasusi u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHWE YKUBBIX CHUCTEM, NMPOLIECCOB W SIBJICHUM, OpraHu3alus U MPOBEICHUE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEyeMbIMH BEIMYMHAMU, OOBSICHEHHE TMOTYYECHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NMPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUIACTUYECKOT0 W SHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNblo obecriedyeHus Oe30MacHOCTH CBOETO 3J0POBbsl U 3/I0POBbSA
OKPY>KaIOIIUX JIIO/ICH, COOIOIEHUSI HOPM IPaMOTHOTO MOBEJCHHS B OKPYXKAIOICH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBaHMsI IJIsl MpeCKa3aHUsl HAacJIeJOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJHATh JIA0OPATOPHBIE M MpaKkTHYECKHe padoThl, COO0aTh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpMaLMU, HAyYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHBl MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHOJOIMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJISALUSA, TeHO(OHI, 3BOIIONUS, ABIKYIINE CUIIbI ((DaKTOPbHI) 3BOJIOLUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



HKOCHCTEMa, TMPOIAYLEHThI, KOHCYMEHTBI, pEAYLUEHTbl, LENu MUTaHu,
AKOJIOTHYECKas TMpamMua, OMoreoleHos3, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKME TEeOopuu (IBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMI BEIWYHMHAMH, OOBSICHEHHE MOTyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICHATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHJOB, TOMYJALUNA, MPOAYLEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpPraHH3MOB, JEHCTBUS SKOJOIMUECKHX (DaKTOPOB Ha OpraHMU3Mbl, IEpeHoca
BEIIECTB W TIOTOKA DSHEPTHMH B HSKOCHUCTEMAaX, AHTPOINOTCHHBIX HW3MEHEHUW B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIS1 NPUHATUSA MPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKpPYXAaIOLUX JOJEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIsl pAlMOHAIILHOTO MPUPOOIOIb30BAHNUS;

YMEHHE pellaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMaxX (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padoThl, COOIMHOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [{OK
b 2 .
HONOTHA Kak fiayka 05 https://m.edso0o.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P . https://m.edso0o.ru/7f41c292
XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 bubmmorexa [IOK
P https://m.edso0o.ru/7f41c292
KuzHenesTenbHOCTh KIETKH 6 bubmorexa LOK
A https://m.edso00.ru/7f41c292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 K3MEHIUBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTUU https://m.eds00.ru/7f41¢c292
PesepBHOE Bpems 1 bubmorexa [JOK
P P https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6nmorexa [IOK
1 IBOMOUHORKAA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa ¥ SKOJTOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bu6nmorexa LIOK
P 2
° C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IVTAHUPOBAHUE 10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
uuppoBbIe
Nen/m Tema ypoka Konrpoabubie  IIpakTuyeckue op
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 0 0 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
5 [TpakTuueckast paborta Ne 1 1 0 05 bubnuorexa [JOK
«/cnonp30BaHue pa3IMYHBIX METOJIOB MPU ' https://m.eds00.ru/863e6122
W3Y4YEeHUU OMOJIOTHYECKHX O0OBEKTOBY
buosiornyeckue cucremsl, MPOUECCH U UX bubnuorexa [JOK
3 1 0 0
U3y4EHHE https://m.eds00.ru/863e6564
XumMuueckuii coctaB KiaeTku. Boma bubmuorexa [JOK
4 1 0 0
MUHEpaJIbHBIE COJIH https://m.eds00.ru/863e674e
bu6nmoreka [JOK
b . 1
5 enku. CocTaB U CTPOCHHE OCITKOB 0 0 httos://m.edsoo.ru/8636b72
®epMeHTHl — OMOJIOTHYECKHE
karanuzaTtopsl. JlabopaTtopHas padora Ne 1
6 «M3ydeHne KaTATMTHICCKOW aKTUBHOCTH 1 0 0.5 bubmmorexa [JOK
i ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUIIa3bl UITH
KaTaasbl)»
bubmuorexa [JOK
7 . 1
YTaeBOREL. JMIAe 0 0 https://m.eds00.ru/863e6870
bu6mmoreka [IOK
8 H .ATD 1 0 0
YIJICHHOBRIC KHCIOTR https://m.eds00.ru/863e6d5c
9 Hcropust 1 METOIbI M3YUCHHSI KIICTKHU. 1 0 0 bubmuorexa [JOK



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.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

Kunerounas teopus

https://m.edso0o.ru/863e6e88

10 KiteTka xak megocTHas XuBas CUCTeEMa 0
CtpoeHne dyKapuOTUYECKOM KIICTKH.
JlaGopaTtopnas pabora Ne 2 «M3yuenue bubnmoreka [JOK
11 CTPOEHUS KJIETOK PACTCHM, )KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpuOOB U OaKTepuil MO MUKPOCKOTIOM Ha https://m.eds00.ru/863e716c
TOTOBBIX MUKpOIIpenapaTax u UX OMHCaHUE»
bubmuorexa [JOK
12 0 0 0
(JOMEH BEILIECTS HIIK META00THIM https://m.eds00.ru/863e766¢
bubmuorexa [JOK
13 () . X 0
OTOCHHTES. ACMOCHITES https://m.eds00.ru/863e7c98
bubmuorexa [JOK
14 7
DHepretieckiit oOmeH 0 https://m.edsoo.ru/863e7aae
JKvi3HEeHHBII UK KIETKU. J{eleHne KIeTKH.
Muro3. JlabopaTopnas padota Ne 3
15 «Habmonenre MUTO3a B KJIETKaX KOHYMKA 0.5 bubmmorexa [JOK
a ' https://m.edsoo.ru/863e7dc4
KOpEIITKa JTyKa Ha TOTOBBIX
MUKpOTIpEnapaTax»
16 buocunTtes 6enka. Peakiys MaTpuuHOTO 0 bubnnorexa [JOK
CHUHTE3a https://m.edsoo.ru/863e796e
bubmuorexa [JOK
17 Tpancmiuus — bnocuntes benka 0 https://m.edso00.ru/863e796e
bubmuorexa [JOK
18 Hexnerounsie GopMbl )KU3HU — BUPYCHI 0 https://m.eds00.ru/863e7540
bubmuorexa [JOK
19 @DopMBbl pa3MHOKEHUST OPraHU3MOB 0 https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
20 Meiios 0 bubnmoreka [JOK

https://m.edsoo0.ru/863e7f4a



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
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

OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
OmnonorBopenue. Jlaboparopnas pabora No

bubmuoreka [JOK

21 0.5
4 «3yueHue CTpOCHUS MOJOBBIX KJIECTOK HA https://m.eds00.ru/863e81b6
TOTOBBIX MUKPOIIPEIapaTax»
22 NnnuBuayaabHOE pa3BUTHE OPraHU3MOB 0 bubmorexa LOK
JHBHILY P p https://m.eds00.ru/863¢8436
93 'eneTnka — Hayka 0 HacJlIeICTBEHHOCTH U 0 bubnmoreka [JOK
W3MEHUYUBOCTH https://m.edso0.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB. 0 bu6mmoreka [IOK
Monoru0puaHoe CKpelBaHue https://m.eds00.ru/863e8878
o5 JurubpunHoe ckpeniuBanue. 3aKOH 0 bubnnoreka [JOK
HE3aBHCUMOI'0 HAaCJIeI0BaHUs MPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe HACJIeI0BaHHE MPU3HAKOB.
JlaGoparopHas padora Ne 5 «M3yuenne
26 e3 J'IliTaTlf)B M(E)HOFI/I6 HIHOTO IZII 0.5 bubmorexa HOK
pesy P ' https://m.eds00.ru/863e8c60
TUTHOPHUIHOTO CKPEIUBAHUS Y APO30PHIIBI
Ha TOTOBBIX MUKPOTpEnaparax»
I'enernka nona. HacnenoBanue npu3HaKkoB, bu6mmorexa [IOK
27 0
CIIETIJICHHBIX C MOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacnencTeeHHas
W3MEHYHBOCTH. JIJabopaTopHas pabota Ne 6.
28 N3ydenne Mo UKAIIHOHHOM 0.5 bubmorexa HOK
ya ' https://m.edsoo.ru/863e8efe
W3MEHYHBOCTH, TIOCTPOCHUE BApUAIIMOHHOTO
psiza U BapualluOHHOW KpUBOW»
HaciencTBenHas N3MEeHYHUBOCTD.
29 JlabopaTtopHnast pabota Ne 7. «Ananus 05 bubnmoreka [JOK

MyTaluui y Jpo30¢puibl Ha TOTOBBIX
MUKpOIIpenaparax»

https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

bubmuorexa [JOK

30 Feneruia weioseka L https://m.eds00.ru/863e8d78
PesepBHbIil ypok. O60011ICHHE TTO TEME
31 «HacnencrBeHHOCTS U N3MEHYNUBOCTH 1
OpraHU3MOBY
bubmuoreka [JOK
32 Cenexups kak Hayka u pouece L https://m.edsogru/863e9214
33 MeTobl U JOCTUKEHHUS CENEKLIMU PACTEHUI 1 bu6mmoreka [IOK
1 JKMBOTHBIX https://m.edso0.ru/863e9214
34 broTexHOoI0rHs Kak 0Tpacilb IPOU3BOJCTBA 1 bubmmorexa LOK
https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
New/m | Tema ypoxa Kontposbubie IIpakTuueckue wHpopbie
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
n bubnmoreka [JOK
L IBOMIOLKS 1 METOBI € M3y EHHA L 0 0 https://m.edsoo.ru/863ea20e
5 WcTopust pa3BuTHS IpeaCcTaBIeHHA 00 1 0 0 bubnnorexa [HOK
3BOJIIOLIMU https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 Mitipodposmiowts L 0 0 https://m.edso0o.ru/863e9cle
[Tonynsus Kak dJIeMEeHTapHAas €IUHUTA
4 BUJ1a U HBooIMU. JlaboparopHast pabota Ne 1 0 05 bubnuorexa [JOK
1 «CpaBHEeHME BUJIOB 11O https://m.eds00.ru/863e99c6
MOP(}OIOTHUECKOMY KPUTEPHIO)
JBkyiue cuitbl (3JeMeHTapHbIe (PaKTophI) bubnnoreka [JOK
5) 1 0 0
SBOJIIOIAU https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrecTBeHHBI 0TOOp 1 €ro GopMbI 1 0 0 httos://m.edsoo.ru/863e9edo
PesynbTath! 3BOIIOIUY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BHU1000paszoBanwme. Jlaboparopnas pabora No 1 0 05 bubnmoreka [JOK
2 «Ornucanne MpUcIocoOICHHOCTH https://m.edso0.ru/863e9fde
OopraHusMa M €€ OTHOCHUTEILHOTO
XapakTepay
bu6mmorexa [IOK
8 HampasieHus 1 myTH MaKpO3BOJTFOIHA 1 0 0 https://m.edsoo.ru/863eacle
9 HeoOpaTuMoCTh 3BOJTIOITUN 0 0
10 HcTopus xu3Hu Ha 3eMiie 1 METObI €€ 1 0 0



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/863e9c1e

U3Y4EHUS

11 ['unoTe3bl MPOUCXOXKIACHUS )KU3HU Ha 3eMIle 0 bubmmorexa LIOK
P A https://m.edsoo.ru/863ea5a6
Pa3Butune xu3Hu Ha 3emMIe 1o 3pam U bubnmoreka [JOK
12 0
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE TaITbI YBOJIOIUH PACTUTEILHOTO
¥ J)KUBOTHOTO Mupa. [IpakTidueckas pabota bubmumoreka [IOK
13 0.5
No 1 «M3yuenune uckomnaeMbIx OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU U )KMUBOTHBIX B KOJIJICKIUSIX)
14 CoBpeMeHHasl cucTeMa OPraHu4ecKoro Mupa 0 bubmmorexa LOK
P P P https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 C) 0
BOTIOLHS HEI0BCKA (aHTPONOreHEs) https://m.edsoo0.ru/863eac2c
bu6mmoreka [IOK
16 0
JBuxyiue cuibl (pakTopbl) aHTPONOreHe3a httos://m.edsoo.ru/863ead4d
17 OCHOBHBIE CTaIMM 3BOJIIOLIMH YEJIOBEKA 0
UYenoBeueckue packl ¥ MPUPOTHBIC bubnmnoreka [JOK
18 0
ajanTanuy 4eJIoBeKa https://m.edsoo.ru/863eaea2
PesepBHblit ypok. OGo011eHNE 110 TEMe
19 «BO3HMKHOBEHHE U Pa3BUTHUE )KU3HU Ha 0
3emie»
20 ODKOJIorus Kak HayKa 0
21 Cpenpl 00uTaHUs U YKOJIOTHIECKHE 0 bubnmoreka [JOK
(baxTops! https://m.edsoo.ru/863eafec
Abuotnueckue (axropsl. JlaboparopHas
pabota Ne 3. «Mopddonoruueckue
. bubnmoreka [JOK
22 0COOEHHOCTH pacTEeHUil U3 pa3HbIX MECT 0.5

obutanusy. Jlabopatopuas padora Ne 4.
«BrustHEE cBETa HA POCT U pa3BUTHE

https://m.edso0.ru/863eb10e



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
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

YEepEeHKOB KOJIeyca

23 buotnueckue gakTopsl 1 0 E;ISSH/I;I;T:;?)?:Z/I; 63eh348
DKOJOTUYECKUE XapaKTEePUCTUKU

24 nonyssuun. [Ipakruueckas padota Ne 2 1 05
«[ToacuéT MIOTHOCTH MOMYNIALUNA Pa3HBIX
BUJIOB PACTCHHII»

25 Coo01iecTBa OpraHM3MoOB — OHOIEHO3 1 0 ngs?;;f:(;;aoggg%eb%a

bubnnoreka [JOK

26 DKOJOTUYECKHE CUCTEMBI (IKOCHCTEMBI) 1 0 httos://m.e dsogru 1863eba6a
OcHOBHBIE TTOKA3aTENN YIKOCUCTEMBI.

27 Okonoruueckue nupamuisl. CBocTBa 1 0 Bubmorexa ITOK
skocHcTem. CyKieccus https://m.edso00.ru/863eb5fa

28 [TpupoHbIE 3KOCUCTEMBI 0

29 AHTpPOIIOT€HHBIE SKOCUCTEMBbI 1 0

30 buocdepa — rimobanpHas s3xocucrema 1 0 bubnnoreka [JOK
3emin https://m.edso00.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 0 bubnuotexa [JOK
ouocdepsl https://m.eds00.ru/863ebd16

32 YenoseuecTBO B 61ochepe 3emin 1 0

33 CocylecTBOBaHHE MPUPOJIBI U 1 0 bubnmuotexa [JOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale

34 PesepBHblit ypok. O600111€HHE TEMBI 1 0
«Co0011IecTBa ¥ 3KOJIOTHICCKHE CHCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2.5



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

 buonorus, 11 xknacc/ benses /I.K., bopoaun [1.M., demmmur .M. u npyrue;
nox peaaknueit bensesa J[.K., Ipmvmuna [.M., AknronepHoe 0011eCTBO
«M3marensctBo «IIpocBemenue»

* buonorus, 11 xnacc/ Iaceunnk B.B., Kamenckwuit A.A., Pyomios A.M. u npyrue
/Tlon pen. Ilaceunnka B.B., Akiinoneproe obmectBo «31aTenbcTBO
«IIpocsemenue»

* buonorwus, 11 knacc/ I[lonomapéra N.H., Kopamosa O.A., Jlommnuna T.E. u
npyrue; nox pepakuuei [Tonomapépoit M.H., O0mecTBO ¢ orpaHu4eHHON
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp «BEHTAHA-I'PA®); AkuinoHepHoe
obmectBo «M3aarenbctBo «IIpocBenenne»

* buosnorus. O6mas 6uonorus, 10 kinace/ Cupornazos B.U., Aradonosa 1.b.,
3axapoBa E.T., O61iecTBo ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO «[[PODAY;
AxkrmmonepHoe obmiectBo «M3aarenbetBo «IIpocBemenne»

* buonorus. buonornueckue cuctemsl u mpoueccol, 11 kmace/ Tepemos A.B.,
[TerpocoBa P.A., OO011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «31aTENBCTBO
BJIAJZTIOCy; OO111iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO «M31aTenbckuit
uentp BJIAZIOC»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. Baxnenxo /[.B. COOpHUK 3a/1a4 10 OMOJIOTHU 151 aDUTYpUEHTOB,
YYaCTHUKOB OJTUMIHNA/ U MKOJHUKOB. — PocTtoB H//1: denuke, 2005.— 128
C.

2. Hluwkunckas H.A. I'enetuka u cenexuus. Teopus. 3aganus. OTBETHI. —
Caparos: JIunei, 2005. — 240 c.

3. buonorus B Tabnumax u cxemax. Coct. Onuwyenko A.B. — CaHKT-
[Terepoypr, OO0 «Buxtopus-matocy, 2004

4. Heanosa T.B. CoopHUK 3amanuii mo obmeit 6uonoruu: [Tocodbue mist
ydaiuxcs o0meo0pazoBarenbHbiX. Yupexaenuid. — M.: [Ipocsernienue,
2002

5. Axumos C.U. u np. buonorus B Tabiuiiax, cxemax, pucyHkax. Y 4eoHo -
oOpazoBarenbHas cepusi. — M: Jluct-Horo, 2004. — 1117c.

6. buonorus: CnipaBouHuk 1ikoiabHUKa U cTtyaeHTa/llox pen. 3.bpema u
N .Meiinke; Ilep. ¢ Hem. — 3-e uzn., ctepeorurn. — M.: [poda, 2003, c.243-
244,

7. boneosa U.B. COopHUK 3a7a4 TI0 001l OMOJIOTHY C PEIICHUSIMU JIJIs1
noctymnarmmx B By3bl. — M: OO «OHUKC 21 Bek», «Mup u o6pa3zoBanue,
2006. — 134c.

8. bopszosa 3B, /lacaee AM. JlunakTudecKkue MaTeprabl 0 OMOJIOTHH:
MeTtoauueckoe mocodwue. (6-11 ki) — M: TL «Cdepar, 2005. — 126¢.



9. Eeoposa T.A., Knynosa C.M. OcuoBbl Onotexnosioruu. — M.: U1
«Axanemus», 2004. — 122c.

10.Mapxuna B.B. O6mas ouonorusi: yuednoe nocooue/ B.B.Mapkuna, T.1O.
Tarapenko-Ko3muna, T.I1. ITopanosckas. — M.: Ipoda, 2008. — 135c.

11.Heuaesa I'.A., @edopoc E.HU. Dxonorus B sxcriepuMentax: 10—11 kmaccer:
MeToaudeckoe nmocooue. — M.: Benrana-I'pad, 2006. — 254c.

12.Hogoocenos FO. M. ®unetndeckas 3BOIONMS YelnoBeka.— ExkarepunOypr,
2005. - 112c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. ITog6opka
WHTEPHET-MaTepUaJIOB JIJIs yUUTeNei OMOJIOTUH 110 Pa3HBIM OMOJIOTHYECKUM
JTUCIUTITMHAM.

2. Cepust MyTbTUMEIUHHBIX YPOKOB U MaTepuaibl u3 « EAMHON KoJUIeKIuu
[Mudposeix O6pazoBaTenbHBIX PecypcoBy (Habop UPPOBBIX pecypcoB K
yueOHnukam uauu [Tonomapesoit M.H.) (http://school-collection.edu.ru/).

3. http://www.gnpbu.ru/web resurs/Estestv nauki 2.htm. ITogdopka nHTEpHET-
MaTepHaJIoB ISl yYUTENe OUOIOrHH MO pa3HbIM OMOJIOTUYECKUM
JTUCIUTUIHAM.

4. http://charles-darvin.narod.ru/ nexTpoHHbIC BepCHH TPOU3BEACHUIN
Y./lapBuHa.

5. http://www.I-micro.ru/index.php?kabinet=3. Nudopmarnus o mrkorsHOM
000py10BaHUM.

6. http://www.ceti.ur.ru Caiitr LlenTpa 3K010ru4ecKOro 00y4eHHs U
uHdopMaIuu.

7. http://www.prosv.ru/ebooks/Dimwic_Biologia_10-11kl/1.html
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