MUHUCTEPCTBO TPOCBEINEHUSA POCCUHUCKOM OEJEPALINU
MuHucTepcTBO 00pa30BaHMSI
H MOJI0IeKHOH MoJuTUKN CBepa/I0BCKOM 00J1acTH

JenmaprameHnT oOpa3oBanus ropoaa ExarepunOypra
MAOY - COI Ne 148

[Tpunoxenue Ne 1

k OOII COO,

yTBepxkaeHHou [Iprukazom Ne 263-O
ot 29.08.2024 r.

PABOYAS ITPOI'PAMMA
(ID 6535532)

yueOHoro npeamera «buosiorus. bazoBblii ypoBeHb»

115t ooyuatromuxest 10 — 11 kiaccos

ExarepunOypr 2024



MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4yeOHOro MpeameTa
«buonorusi»  coctaBuwiM: KoHUentyaiabHele mnonoxkenuas PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEro
oO1mrero oopazoBanusi B Poccuiickoit denepaiuu, a Takke MOJI0XKEHHS 0 crienuduke
Ovonoruu, €€ 3HAYEHWU B T[O3HAHMHM JKMBOM MPUPOABI U OOECIEUYECHHH
CYIIECTBOBAHMS UeJIOBEUECKOro oOmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/ieieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma no 6uosoruu 1aéT NpeAcTaBlIeHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PA3BUTHUS 00YUAIOLIUXCS CPEACTBAMHU YU€OHOT O MpeaMeTa
«buonorusy, onpenenser 00s13aTENbHOE MPEAMETHOE COAEPIKAHUE, ET0 CTPYKTYPY,
pacnpeneseHue 1o paszjieiaM M TeMaM, PEKOMEHIYEMYIO IOCIEN0BaTEIbHOCTD
U3y4eHHUs Y4eOHOTro MaTepuala ¢ y4€ToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM OO0pa30BaTEIbHOIO MpOILECcCa, BO3PACTHBIX OCOOEHHOCTEH
o0yyJarommxcs.

B nporpamMme no OMOI0THY TaK)Ke YUUTHIBAIOTCA TPEOOBAHUS K IIIAaHUPYEMBIM
JUYHOCTHBIM, METANpEeIMETHbIM M NPEIMETHbIM pe3ylbTaTaM OOy4YeHHUs B
(dbopMupoBaHUU OCHOBHBIX BHJIOB y4eOHO-1103HaBaTEIbHON
NeATEeTbHOCTH/YUEOHBIX JEeHCTBUM OOYy4YaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOT0 00pa30BaHMSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
OPUHLMI TPEEMCTBEHHOCTH B HU3y4YE€HUU Ouosioruu, Onaronapss yemy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbOpMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAlM{ JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUI O 3J0POBOM
oOpa3e XM3HM M OEpeKHbIM OTHOUIEHUEM K OKpYyKaroled MPUPOIHOU cpene.
[Toaromy Hapsily ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUH O
CTPOEHUU >KMBBIX CUCTEM PA3HOI'O PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMme Mo OMOJIOTHH YAEJIEHO BHUMAHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MMOBCEIHEBHOM KU3HM JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NpOPUIAKTUKY HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHHUSI HKOJIOTHYECKH 11eJIeCO00pa3HOTro
MOBEACHUS B OKPYKAIOWIEH NMPUPOJIHON Cpelle, aHaIu3a BIUSHUS XO3SIMCTBEHHOU
JeATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHHUMaHHMS K MPUKIAIHON HAMpaBiICHHOCTH YYEOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTBIO OOECTIEUeHHUs YCIOBUHM JUIsl peLICHHUS



OJTHOM M3 aKTyaJIbHBIX 33]a4 LIKOJBHOTO OMOJIOTMYECKOTO 00pa3oBaHus, KOTOpas
npeanonaraet (GOpMUPOBAHHE y OOYYAIOMIMXCS CHOCOOHOCTH aJanTHPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecnieunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpPa, paclIupseT U 0000IaeT 3HaHUS O KUBOHM MpHUpoje, €&
OTJINYWTENIbHBIX INPU3HAKAX — YPOBHEBOW OPraHHU3alMA W 3BOJIIOLUH, CO3HAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  NpuUpOAbl, (OPMHUPOBAHUS
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e30macHoOro oobpasa
YKU3HH, DKOJIOTMYECKOTO MBILUICHUS, IEHHOCTHOTO OTHOILICHHUS K KUBOM MPUPOIE
Y YEJIOBEKY.

Bonbiioe 3naueHrne GMOJIOTUSI UMEET TAKXKE JJIsl PEeLICHHs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  oOmero o0pa3oBaHMs, COLMAIM3ALUU
oOyuatomuxcs. M3yuenue 6uoioruu o0ecnedrnBaeT ycioBus sl (GOpMUPOBAHMS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HMHTETpallMii OWOJOTMYECKUX 3HAHUHU C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMHUH U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYEHUH Y4eOHOro IpenMera
«buonorus» cocraBWJIM OCHOBY Uil ONPEICIECHUS NOIXOJOB K OTOOpY H
CTPYKTYPHPOBAHHUIO €T0 COAEpKaHUsA, TMPEICTABICHHOTO B IPOrpaMMe IIO
OHOJIOTUH.

OT10op conepxanus yueOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBl OCBOMTH 3HAHWUA M YMEHMs, 3HaYUMble JIs
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACNISIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTHUECKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUMU
3aHUMAIOT 3JIEMEHTBI COIEPKAHUSI, KOTOPbIE CIyaT OCHOBOM At pOpMUpPOBaHUS
NPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa H
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOrNYECKOro 00pa30BaHMs.

CTpyKkTypupoBaHHE cCOAEpX)aHUs Y4yeOHOro Marepuaja B IMPOTrpaMMe I10
OMOJIOTMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUYEHHUS 3HAHUHA 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX JKUBOW MPUPOBI, O €€ YPOBHEBOM OpraHu3aluu 1
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npeamera «bromorus»
BBIJICTICHBI CIICIYIOIINE COJAEpKATEIbHbIE JIMHUU: «bHOIOrHus Kak Hayka. Meronasl
HayyHOro mno3HaHus», «KieTka kak Ouonoruueckas cucrema», «OpraHu3m Kak
Oouonoruueckas cucrema», «CuctemMa M MHOrooOpasue OpraHUYeCKOr0 MHUpPay,
«OBOJIOLUS KUBOU MPUPOABD», « IKOCUCTEMBI U IPUCYILIAE UM 3aKOHOMEPHOCTH.



Llenp u3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBIAJICHUE  OOYyYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpPHO-(QYHKIIMOHATHHON
OpraHM3alMi >KUBBIX CHCTEM pAa3HOTO0 paHra M MNpPUOOpPETeHHE YMEHH
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JEUCTBUI B OTHOILIEHUU OOBEKTOB
YKUBOM MIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenue 1ienu u3ydeHus: yueOHnoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 33]1ay:

OCBOCHHME OOYYaIOIIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIy>KaIlUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAay4YHOTO MO3HAHMs, CTPOSHUH, MHOT000pa3uu U OCOOCHHOCTSIX KHUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHHM3AINH, BBIIAOIIMXCS OTKPBITUSAX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYy4YaIOIIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIHOCOOHOCTEW B MPOLECCE aHaldu3a JAHHBIX O MYyTSIX pa3BUTUS B
OWOJIOTUY HAyYHBIX B3IVIIIOB, WACH M TOIXOIO0B K W3YUYCHHUIO YKUBBIX CHCTEM
Pa3HOTO YPOBHS OPTaHHU3aLUY;

CTAaHOBJICHME Yy oOOydJarommxcst oO0meil KyJIbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH M OIEHUBATH SBJICHUS OKPY’KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHUH U OTIBITA, TOTYYECHHBIX TIPH U3YICHUN
Omooruu;

dbopmupoBaHue y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JICSITEIIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTH;

BOCTIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM YKHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHUS K HEW, COOTIOICHUS DTUYECKUX
HOPM IPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHUW JUISI TIOBBIMIECHUS YPOBHS
IKOJIOTUYECKOH KYIBTYPHI, A1 (POPMUPOBAHHSI HAYIHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TMOCJIE/ICTBUIA CBOEH JESITEIIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOILEH cpeie,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBaHWE U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00S3aTENbHBIM YYEOHBIM IMPEAMETOM, BXOIAIIUM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

Jlist m3ydenusi OMoJI0ruu Ha 6a30BOM YPOBHE CPETHETO O0IIEero 00pa3oBaHus
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 yac B HEezEMIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (pusiocodueit, ITUKOM, ICTETUKON U MPaBOM.
Ponb Ouonoruu B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

MeToabl TO3HAHUS KUBOUW PUPOIbI (HAOIIOIEHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KiIacCUpUKalMs, MOJEeTUpPOBaHUE, CTaTUCTHUYecKass o00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konenos, /Ixx. Yorcon u ®@. Kpuk.

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

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3iIMYHBIX METOAOB IPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

’Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus ouosoruu. Otinnuue
JKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aliuu OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHbIA, TKAHEBBIM, OPraHU3MEHHBINM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IIEHOTUYECKUH ), OMOCEpHBIA.

JdeMoHCTpauu:

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

O6opynoBanue: moaesb moJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKUE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BelIeCTB B kieTke. llommepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHre OeTKOB. AMUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcCTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmeHTHI — OnoJoTHuYecKre KaTanm3aTopel. CTpoeHue pepMeHTa: aKTHBHBIH
1neHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtamunbl. Otimuuns
(GhepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.

VYrieBoibl: MOHOCaxapuabl (TIH0K03a, pru003a U 1€30KCUpr003a), TUcaxapuabl
(caxaposa, JlakTo3a) W TMoJucaxapuibl (Kpaxmaia, TJIMKOTEH, IeJUTI0J03a).
buonornueckue QyHKIIUU YTIIEBOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckne ¢yHkuuu sunuaoB. CpaBHEHUE
YTIE€BOAO0B, OEJIKOB U JIMIHUIOB KaK UCTOYHUKOB SHEPTHUU.

HykneunoBesie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpBI
Hyki1enHOBBIX KucnoT. Ctpoenne u Gpynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKIHN.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOICHCTBUS
ujeil 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOIbl U3yUEHUs KIIETKH.

Kietka kak nenoctHas xuBasi cucteMa. OO1ye Npu3Haku KIETOK: 3aMKHYTast
HapykHasg MmemOpana, Moiekynbl JIHK kak reHetrumdeckuil ammapaT, cuctema
CUHTE3a Oelka.

Tunel KJIETOK: DJyKapuoThueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMPOKapHOTUYECKON KieTku. KierouHas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, IVIMKOKAJIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u ¢pyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat [onbmxw,
nru30coMBbl. [loyaBTOHOMHBIE OpraHOWbl KJIETKU: MUTOXOHIPHUHU, TUIACTHUIBI.
[Ipoucxoxaenne MUTOXOHJpUM u T1iactun. Bunel mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKUA: PUOOCOMBI, KJIETOYHBIH IIEHTP, ILIEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: sjaepHas o00JI0UKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHCTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Junarpammel: «PactipeiesieHne XUMUYECKUX DJIEMEHTOB B HEKUBOU IMPUPOEY,
«Pacmpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJICH.

Tabmuubr n cxembl: «llepuogudeckas TabauIa XUMUYECKUX JIIEMEHTOBY,
«CTtpoeHre MOJIeKyIbl BOJIb», «brocnunTes 0enka», « CTpoeHne MOJIEKYJTbI OemKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CtpoeHue mMosekysibl



AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKHY,
«CTpoeHrEe pACTUTENBbHOM KIETKW», «CTpoeHHe NPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue szipa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHWE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKpONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KJIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHass pabota No 2. «l3ydyeHue CTpoeHHsS KIETOK pacTEHUH,
KUBOTHBIX U OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernapaTax U HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTrabonn3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPrUM B IMOHUMAaHUU
MeTadoum3ma.

Tunsl oOMeHa BeliecTB: aBTOTPOHBINA U reTepoTpodHbIil. Ponb hpepmeHTOB B
oOMeHe BEIIECTB U MPEBPAIICHNN YHEPTHH B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dborocunTeza. DPhekTuBHOCTH (hOTOCUHTE3a. 3HAUECHUE (POTOCUHTE3A JJIs KU3HU
Ha 3emiie. BausiHue ycnoBuil cpenbl Ha (OTOCHMHTE3 U CHOCOOBI MOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCHHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PacriensieHue BENIeCTB, BbIJCICHUE U
aKKyMYJIMPOBAaHUE YHEPTUU B KJIIETKE. DTarbl SHEpreTuueckoro ooMeHa. ['nukomnus.
bpoxenne n ero Buibpl. KUCIOpOOHOE OKHCIIEHHWE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunpoBanne. IPHEKTUBHOCTh FHEPIrETUIECKOTO OOMEHA.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opMmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuuabli cuHTe3 PHK. Tpancnsuus — GuocunTes
Ooenka. Otanbl TpaHciasauuu. KomupoBanue amuuokucnor. Pomnbs pubGocom B
OonocuHTe3e Oernka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. UcTtopust oTkpsiTus Bupycos (. WM.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnu pacreHuid, KXWUBOTHBIX W YEJIOBEKA, BHI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — BozOyautens CITM/]a.



OOpatHast ~ TpaHCKpHUIIIIMA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanoBckuii, K. A. Tumupsizes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUNDY,
«OHepreTnyecknii oOMen», «Xioportacty, «Dotocuntes», «Ctpoenue JIHK,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anmnkanun «Yasoenue IHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOKeHNe M MHAMBUAYAJbHOE PAa3BUTHE OPraHU3MOB.

KrnerouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanusa — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uTosiOrMYECKHE OCHOBBI PAa3MHOKEHUS W  HWHJHUBUIYAJbHOTO  pPa3BUTHUA
OpPraHu3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpoueccel, npoucxonsiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruOeb KJIETKH — aronTo3.

@dopMbI pa3MHOXKEHHsI OPTraHU3MOB: Oecroyioe U moyioBoe. Busl Oecrnonoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAaHUE OJHO- W MHOIOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHUPOBAHHE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. IIpouecchl, MPOUCXOIAIIMNE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Menose. Kpoccunrosep. buosiornyeckuid CMBICT H
3Ha4YEHUE Meno3a.

["ameTtorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBeie xese3bl: CEMEHHUKU U SUYHUKA. OOpa3oBaHWE W Pa3BUTHE IMOJOBBIX
KJIETOK — TaMeT (CrepMaTo30uj, SIMIEKIeTKa) — CHepMaTOoreHe3 M OBOTCHES.
OCcOOEHHOCTH CTPOCHHS SWIIEKIETOK U crepMaTo30ouaoB. OmiogoTBOpPEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpyisius, opraHorene3. IloctamOpuoHanbHOE pa3BUTHE. THUIIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TMPsAMOE, HempsiMoe (IMUYMHOYHOE). BnusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pactrenuii. OHTOreHEe3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmumet 1 cxembl: «DopMbl pa3MHOXKEHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE Yy ULBETKOBBIX pacTeHu», «BereratTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemnmukauus JHK», «Mutos»,
«Meinoszy», «IIpsmoe u HenmpsiMoe pa3BuTuE», «['aMeToreHes3 y MIEKONUTAIOMINUX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O0opynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo30H /161
MJIEKOIIUTAIOWIETO», «SIMIEeKIeTKa MIeKonuTaromero», «Kapuoknunes B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJeNb-aliuInKauus «J/leJeHue KIEeTKn», MOJIEIb
JIHK, Mmonenb MmeTadazHON XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopatopHas pabora Ne 4. «/3ydeHue CTPOEHHS TOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HaciieAcTBEHHOCTh U U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Victopus pa3BuTHs reHEeTUKU. Poib nuroiaorun
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKIam pOoCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHUE TEHETUKU. MeTonapl TreHeTUKu (THOPUI0IOTUYECKH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBIECHHbIE ['. Menaenem.
MonoruOpuiHOe CKpelMBaHue. 3aKOH eIWHO00pa3us THOPHUIIOB IIEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH PaCIICIUICHU MPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpupHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHernueckue - OCHOBBI ~ JUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanme. Mcnoap30BaHne aHAIM3UPYIOLIETO CKPEIIMBaHUS
JUJISL OTIPEICJICHHS] TEHOTHIA OCOOH.

CuernnienHoe HacnegoBaHue npu3HakoB. Pabota T. Moprana o cuerjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapyIieHue cluensieHns reHoB B pe3yJibTaTe KPOCCUHTOBEPA.

XpOoMOCOMHAasi TEOpUsI HACIIEACTBEHHOCTH. | €HEeTUYECKHE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe moyia. AyTOCOMBI U TMOJOBBIE
XpoMocoMbl. ['OomMoramMeTrHoble U TreTeporameTHble opraHu3Mmbl. HacnegoBanue
MPU3HAKOB, CLIETUVICHHBIX C MTOJIOM.

M3mMeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH. BapranoHHbBIN psifi ¥ BapualliOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KojnuecTBEHHbIE M KAYECTBEHHBIC MPU3HAKU U UX
HOpMa peakiuu. CBoCTBa MOAM(PUKAIIMOHHON U3MEHYHNBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpolecc — OCHOBAa KOMOWHATHUBHOM
M3MEHYMBOCTUA. MyTalrmoHHas U3MEHUNBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa M MPUIMHBI MyTaluii. MyTareHHbIe (aKTOPHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacliencTBeHHOM n3menunBoctu H. Y. BaBuiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HEI[OBBIM, IIMTOTCHETHYCCKHI, OMOXMMHYCCKUM,
MOJIEKYISAPHO-TEHETUYECKH. CoBpemenHOE ONPENIECIICHHE r€HOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIE3HU C HACJEJCTBEHHOM MpPeapacnoyio)KeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue u TreHepaTuBHbe MyTanuu. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MTPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TCHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHN YEIOBEKa.

JlemoHcTpanum:

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

Tabnuibl u cxembl: «MOHOTHUOPUIHOE CKPEIIUBAHUE U €T0 IUTOTCHETHYeCKas
OCHOBA», «3aKOH PACIICIIJIEHUS U €r0 IUTON€HETUYECKAsi OCHOBa», «3aKOH YUCTOTHI
rameT», «JlurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpelMBaHusD», «Menosy, «B3auMoaencTBre amieabHbIX TeHOBY, «I eHeTnueckne
KapThl pacTeHUH, )KUBOTHBIX U 4eJoBeKay, «I eHeTnka moisia», «3aKOHOMEPHOCTHU
HaCIIEJIOBaHUsI, CLUEIUICHHOTO € ToJioM», «KapuoTumnbl yeaoBeKka U >KUBOTHBIX),
«Bunpl uzsmeHunBoCcTHY», «MoaudukalmoHHas HU3MEHUYMBOCTHY, «HacnmemoBanue
pesyc-dakropay, «['eHeTuka rpymni KpoBu», « MyTalluOHHAsI U3BMEHYUBOCTHY.

O6opynoBanue: MojAeNu-anmInKaun «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Hemonmunoe momuHupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexpéct
XPOMOCOM», MEKPOCKOII 1 MUKpoTipenapart «Jpo3oduinay (Hopma, MyTaruu GOpMbI
KpBUIbEB M OKPACKH Tela), repdapuii «I'opox moceBHOM».



JlabopaTopHble M npakTHYecKHe padoThI:

Jlabopatopuas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax».

JlabopaTtopHas pabora Ne 6. «M3yueHne MoAnuUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO Ps/Ia U BApUALMOHHON KPUBOID.

JlaGopaTtopHas pabora Ne 7. « AHanmu3 MyTanuid y Ipo30(uiIbl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M Ipolecc. 3apOKICHUE CEICKUUU U JTOMECTUKAIMS.
Yuenue H. U. BaBunoBa o ieHTpax MpOUCXOKICHUS U MHOTOOOPa3usl KyJIbTYyPHBIX
pacteHuil. LIeHTphI TPOUCX 0K ICHUS] JOMAILIHUX )KUBOTHBIX. COpT, MOpOa, IITaMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBblii M MHAUBUAYAJIbHBIA OTOOPHI B
CENEKIIMU pPACTEHUNM U KUBOTHBIX. OIIEHKa JKCTephepa. bIM3KopoacTBEHHOE
ckpeluBaHue — uHOpuAMHT. Yucras nuaus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnast rudbpuanszanus u e€ ycnexu. MickyccTBeHHBIN MyTareHes 1 nojlyueHue
HOJIATIONIOB. JIOCTHKEHN CENEKIIMY PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus kak oOTpacib IMPOU3BOACTBA. |'€HHAs HMHKXEHEpHUs. ITarbl
co3ganusi pexkomOuHantHoM JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHxeHepus. Kierounbsle KyapTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHHUE PACTEHUU.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okojoruueckre W dTtudeckue  mnpoosmembl. MO  —  reHeTruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. 1. Basuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HNBaHOB.

Tabnuupl U cxeMbl: kKapTta «lIeHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «I[lopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuanzanusy, «Padotsl akanemuka M. @. MBaHoBay,
«Ilomumnouus», «OO0bekTh OMOTeXHONOTHNY, «KieTouHble KyIbTYpHl U
KJIOHUpOBaHHe», « KOHCTpyHpoOBaHHE U EPEHOC T€HOB, XPOMOCOM).

O6opynoBaHuE: MYJISKH TUIOJ0B U KOPHETIIOAO0B IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

Okckypeust «OCHOBHBIE METOABI M JOCTHXKEHUSI CENEKIUU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaToOpHIo
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOoMOHHAsE OHOJIOT M.

[TpennochlIKu BO3HMKHOBEHMSI HBOJIIOLIMOHHOW TEOPUH. BOJIIOLUOHHAA
Teopusi U €€ MecTo B OMoNOruM. BiusHuE 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa 3BoMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
NOSIBJICHUS BHUJOB B MaJCOHTOJIOIMYECKON JIETOMMUCH, MEPEXOAHBIE (POPMBIL.
buoreorpaguueckue: cxoncTso U paznnuue ¢payH u (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IU4Msl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTHYHbIE,
pPYJIMMEHTapHbIE OpTraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHE: CXOJCTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnonHass tTeopus Y. JlapBunHa. IIpeanochUIKM BO3HUKHOBEHHS
JapBuHU3Ma. JIBHOKylIuMe CHJIbI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAHMYEHHOCTH PECYPCOB, HEONpEIEIEHHAs W3MEHUYUBOCTD,
O0opb0a 3a CylecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunretnueckas teopus sBositonnu (CTI) 1 €€ OCHOBHBIE MOT0KEHHUS.

MuxkpoaBosornus. [lomynsius kak eAMHUIA BUAA U SBOJTIOLUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B mpupoae. MyTalnmoOHHBINA
Ipolecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomynsiiuOHHBIE BOJHBI U JIpeud
reHoB. M30iumst 1 Murpanus.

EctecTBeHHbII 0TOOp — HamnpaBisiomuii Qgakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoONeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3Botouuu. [Ipumepsr
MPUCTIOCOOJICHHI Y OpraHu3MoB. ApoMoph03bl U UAHOATATITAIIIH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHoBHBIE  (POpPMBI
BUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCcKoe.

MakposBomorusi. PopMbl  3BOMIONUU:  (UileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHas, napaienbHas. HeoOpatuMocTh 3BOJIOLUY.

[IporucxoxkieHne OT HeCleUUaTM3UpPOBaHHBIX NpenkoB. [Iporpeccupyromas
crnenuanu3anus. AqanTuBHas paguarus.

JdeMoHCcTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M.
bap, 3. I'ekkenb, ®. Mronnep, A. H. CeBepiios.



Tabmup! 1 cxembl: «Pa3BUTHe OPraHMYECKOro MUpPA Ha 3emiiey, «3apoIbIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOppObI  3a
cyliecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpToB paCTEHUID,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTtamronHas
U3MEHUYUBOCTH», «Apomopdo3by, «Unuoamantammu», «OO0mmas aereHepanus,
«/IBmxymue cunbel 3Boouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cyuiecTBoBaHuE», «IIpucnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEe», « IKOJIOTMUECKOE BUI000pa30BaAHHUE.

OO6opynoBaHuE: KOJUICKIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsiH, KosuieKius «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJIECHUN Yy
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABIECHUS 3BOJIIOIUNY», OOBEMHAs MOJEIb
«CTpO€eHHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduyeckas kapra wmupa, Koyuiekuus «DopMbl COXPaHHOCTH
HMCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Mojnenp ammmkauus «llepekpéct
XPOMOCOM», BIIaXKHBIE ITpenapathl «PazButue HacekoMoroy, «Pa3zBuTue Jasarymkm»,
MuKponpenapar «/Ipozoduia» (Hopma, MyTanuu GOpMbI KPbUIBEB U OKPACKH TEJA).

JlabopaTopHbie H NpaKTHYECKHEe PadOThI:

Jlaboparopnass pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(}OIOrHUECKOMY
KPUTEPHUIOY.

JlaGoparopnas padota Ne 2. «Onrcanue npucnoco0IEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4Hble TpPEACTaBICHUS O 3apOXKICHUM >KU3HU. HaydHble TMIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMus. XHUMHUYECKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON IBOMOINY. HavanpHbIe 3Tansl
ounonornyeckoi sBommonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKU. llepBble KIETKM W HX SBOJIOIUSL.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeickas u
npotepo3oiickas dpbl. l[laneo3olickas spa u €€ mnepuoabl: KEeMOPUUCKU,
OPAOBHUKCKHH, CHUTYPUHUCKHN, JEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

KaliHo3zoiickags »3pa ®W €€ mNepuoAbl: MaJCOTCHOBbIM, HEOTECHOBBIM,
AHTPOMOTE€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeO0JOTHUYECKUX MporeccoB. OCHOBHBIE ATaIlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOIO Mupa. ApoMopdo3bl y pacTeHud u
KUBOTHBIX. [TosiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue 3BooUHH. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeactaBieHuil o
MPOUCXOKICHUHM YeJIoBeKa. MeTronbsl HW3ydeHusi aHTponoreHesa. CxoncrtBa u
pa3IMyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyuue cuibl (pakTopbl) anTponorene3a. HacineacteeHHas ”3BMEHUMBOCTh
U eCTeCTBeHHbIN 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KU3HU, U3TOTOBICHUE OPYIUi
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbii, YemoBek mnpsaMoxonsuui, YenoBeKk HEaHACPTAIbCKUN, YernoBek
pa3ymHbIil. Haxoakum MCKONaeMbIX OCTaTKOB, BPEMS CYIIECTBOBAaHHS, 00JIACTh
pacnpocTpaHeHus, 00BEM TOJTOBHOTO MO3Ta, 00pa3 KU3HH, OPYIH.

Yenoeueckre packl. OCHOBHblE  OOJbIIME  pachl:  €BPOINEOUHA
(eBpasmiickasi),  Herpo-aBcTpajgoujHas  (dKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3maTcko-amepukaHckasi).  UepTsl  NPUCHOCOOJIEHHOCTH  MPEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHUS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mwmuiep, I'. FOpu, 4.
apBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHHMe COTHEUHOM CHCTEMED», «Pa3BUTHE
opraHuuyeckoro wmupa», «PactutenpHas wierka», <OKuUBOTHas  KJIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHUCTEMa OPraHUYECKOr0 MHPAY,
«CpaBHEHHE aHATOMHUYECKHMX 4YEepT CTPOEHHUS 4YeJIOBEKa U YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TNaJEOHTOJIOTMYECKMX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JION», «HenoBeuecKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxknaenue  yenmoBeka»  (OIOCTHI
aBCTPAJIIONUTEKA, MUTEKAHTPONA, HEaHJEPTaJblia, KPOMAHBOHIIA), CJENKH WU
U300pKEHHUSI KaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHI,
pyOuiia, ckpebiia), TreoXpoHoJoruueckas TaOnuma, Kouiekiuusa «Dopmbl
COXPAHHOCTHU HUCKOMIAEMbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie 1 NpaKTHYeCKUE PadOThI:

[Ipaktuueckast padota Ne 1. «M3yyeHue MCKOMaeMblX OCTATKOB PacTeHUU U
YKUBOTHBIX B KOJUIEKLIUSAX).

DKCKypcusl «IBOJIIOIUSL OPraHUYECKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HBIN WM KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy:KamoLIas cpeaa.



DKOJIOTHs KaK HayKa. 3aJa4yd ¥ pa3aenbl 3KOJOTHA. MeTOobl 3KOJIOTMYECKUX
UCCJIEI0BAHMN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonoruueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnotnyeckue, OWOTHYECKHME U AHTPOIOTreHHbIE. JIeHCTBUE SKOJOTMYECKHX
(GhaKTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosiornueckue puTMBl.

buoTtnueckue ¢paktopsl. Buibl OHOTHYECKUX B3aMMOCHCTBHUIN: KOHKYPEHIINS,
XHUIIHUYECTBO, cuMOno03 u ero ¢opmel. Ilapasutusm, koomeparusi, MyTyaau3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEHUTpaIu3M.
3HaueHne OMOTHMYECKHMX B3aMMOJCHCTBUM [Js1 CYLIECTBOBaHHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKH mnonyysauud. (OCHOBHBIE MOKa3aTenu
NOMYJSIMNA: YHUCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
MuUrpanus. J[mHaMuKa YACIEHHOCTH MOIYJISILUU U €€ PEryIsaius.

JlemoncTpanum:

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

Tabmuubl u cxemsl: kapta «IIpupogusie 30HbI 3emuan», «Cpeasl oOUTaHUS
opranusMoBy», «®Poronepuonnsm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIAINU HHPY30pun-Tyhenbkny», «[lumessie nenm».

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlaGoparopnas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PacTEHUN U3
pPa3HbIX MECT OOMTaHU.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktruueckas padbota Ne 2. «IloncyéT NA0THOCTH NOMYJISIUUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

Coo0miectBO opranu3smMoB — OuorieHo3. CTpyKTypbl OuOIleHO3a: BUIOBaS,
MPOCTPaHCTBEHHAsA, Tpoduueckass (mumieBas). Buapl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkonornueckue cuctembl (dkocucteMsbl). [loHsaTne 00 »skocuctemMe W
ouoreoneHoze. DyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYLEHThl. KpyroBopoT BEIIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (muieBbie) ypoBHU 3KocucTeMbI. [IuieBble nenu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMbI: OHOMacca, MPOAYKIUS. OKOJIOTMYECKUE MNHPaMMIIbL:



OPOAYKIIMM, YHCICHHOCTH, Ouomacchl. CBOICTBa HSKOCHUCTEM: YCTONYHUBOCTH,
camoperyJsinus, pazsutue. CyKueccus.

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOIO
WJIM ITUPOKOJIMCTBEHHOTO JIEca.

AHTpONIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akTtop ycToWunBocTH dKocucTeM. CoxpaHCHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenune B. W. Bepnaackoro o ouocdepe. I'panuiipl, coctaB U CTpyKTypa
ouocheprl. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OHochepbl Kak
rI100anbHOM 3KOCHCTEMBl. JlMHAMUYecKoe paBHOBeCME W oOOpaTHas CBS3b B
ounocdepe.

KpyroBopoThl BemecTB 1 OMOT€OXMMHYECKUE ITUKIIBI 3JIEMEHTOB (yriaepo/a,
a30Ta). 30HAIBHOCTh OHMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Onocdepe.
['1o6abHBIE IKOIOTHYECKUE TTPOOIEMBI.

CocyiiecTBoBaHM€e MPUPOBI U yesoBeyecTBa. CoxpaHeHue OnopaznooOpasus
KaK OCHOBa YCTOWYMBOCTH Ouocdepbl. OCHOBa paIMOHAIBHOTO YIPaBICHUS
MPUPOIHBIMU PECYPCAMU U UX UCIONb30BaHue. JlocTH)eHus: OMOJIOTUN U OXpaHa
MPUPOJIBI.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: «llumeBbie 1menu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coolmiecTBa», «llemu nuranusy, «IKoJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOTUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWMHOTO  Jeca», «buoneno3d Bomoémayn, «ArpoueHo3», «lIpumepHbie
AHTPOITOTE€HHBIE BO3ACHUCTBYS HA IPUPOAY», « BakHENIINE UCTOYHUKHU 3arpsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIas coctamistonias ouochepo,
«®DakTopel  gerpamauumd  nouB»,  «llapHukoBbii  3ddexT»,  «DakTOpbI
PaIMOaKTUBHOTO 3arpsi3HeHus Ouocdepbry, «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps»,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojaelb-anmIuKamnus «Tunudable OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coo0IIecTBaY, KoJuieKuun «buoiienos», «Bpenurenu BaxxHeUInx
CEILCKOXO3SIMCTBEHHBIX KYJIBTYpP», TepOapuu U KOJUICKIIUM PACTCHUMN U )KUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJIOTUUECKUM TpyIinam oJHOro Buaa, KpacHast kuura
Poccuiickoit ®enepanun, W300paKEHHUS OXPaHSIEMBIX BHJIOB pACTCHUU U
YKUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOGHMs OOyyalolmMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANpPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pa3BUTUS OHOJOTHUUECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOACTBOBATHCS B CBOECH
JESITENbHOCTH I[I€EHHOCTHO-CMBICTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pE3ynbTAaThl OCBOEHUS mpeaMeTra «bruonorus» JOCTUTarTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIHHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPAaBCTBEHHBIMU IICHHOCTSIMH, IMPUHSATHIMA B OOIICCTBE MpaBUIaMHU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIlecCaM CaMOITO3HAHHWS, CAaMOBOCIIUTAHHUS U
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPECHHEHW TMO3ULMUU JIMYHOCTH, NATPUOTU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOIO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Haponaa Poccuiickon denepauuu, IpUposie U
OKPY>KAIOIIEH Cpee.

JInyHOCTHBIE peE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOJICTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA M OMNbITA JIEITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JIESATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCcKOro BOCIMTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOIIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SI3aHHOCTEH, YBOXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUYECKOM ESITEIHHOCTU MPU CO3/TAaHUH YIEOHBIX
MPOCKTOB, pEIICHUH Yy4YeOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHEHUHU
OMOJIOTMYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYWUTHIBATh B CBOMX JACHCTBHUIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHM YOCXKICHUSAMH, KYJIbTYPHBIMUA LIECHHOCTSMU U
COIIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEGHTOB MPHU OOCYXJICHHUU CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakTIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBOKEHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Tepea PoauHoi, ropaoctu
3a CBOM Kpal, cBOIO PojuHY, CBOM S3BIK M KYJbTYpPYy, IPOIUIOE W HACTOSIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JOCTHXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BuTHE OWOJOTHHM, TOHMMAaHUS 3HAYCHHS OHWOJIOTHUM B ITIO3HAHUH 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaeiHas yoexxJIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amure (OTeuecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOU JKU3HA B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIECHU;



MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMIJICHUE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIUOHAIBHOIO 0J1ArONOTyYHS:

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pa3a )KU3HU (310pOBOE
NUTaHuE, COOJIIOICHNE TUTUEHNYECKHUX MPAaBUII K HOPM, cOaJTaHCUPOBAHHBIN PEXKUM
3aHATHM W OTHObIXa, peryisipHas (Qusuyeckas akTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE I[EHHOCTU TMPAaBUJ HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHUE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYJly, OCO3HaHHUE IEHHOCTH MacTEPCTBa, TPYI0II00HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIE KU3HECHHbIEC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIecO00pa3HOE OTHOIIEHHUE K MPUPOJIE KaK UICTOUHHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIEGHKM UX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOUIEH CPEIbI;

OCO3HaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE TTPU N3YUCHUU OMOJIOTHH 3HAHHMSI
M YMEHHMS TpHU PEIICHUU TMpoOJieM, CBS3aHHBIX C  pallMOHAJbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
AKOCHUCTEM, OrOochepsl);



aKTMBHOE HENPUATHE AEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEW IPUPOTHON
cpene, yMEHHE IMPOTHO3UPOBATh HEOJArOMPHUITHBIE SKOJOTHYECKHE MOCIEACTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4HUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOTHYECKON KYJIBTYPHI,
OIbITa NEATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHYECKOMN EATENBHOCTH IKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUAJore
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHNUE SI3BIKOBOM M YMTATENBbCKOM KYJBTYpPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMAaHWE crnernudUuKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikh B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpeACTaBICHUsT 00 OKpYXKaloleM MHpE KaK O €IUHCTBE MPUPOJbI, YEIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MNpoOsIeM
COXpPaHEHMs IIPUPOJIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTMU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3IaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pellaTb PECypCHble  NpoOJIEMbl  Pa3BUTHUS
4eJI0BEYECTBA, TIOUCKA MyTeW BBIXOAA U3 INIOOATBHBIX 3KOJIOTMYECKUX MPOoOJIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY  pa3BUTHIO,  pallOHAJIbHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OWOJOTMYECKHX 3HAaHUH B LEISIX
NOBBILICHUSI OO0IIEH KyJIbTYypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPU U3y4YEHUH OUOJIOTHH;

MTOHMMAHUE CYLIIHOCTH METOJOB ITO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HAHWUA JJIs aHaiu3a u
OOBSICHEHHSI SIBICHUIN OKPYXKAIOIIET0 MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MTOIYYEHHUS TOCTOBEPHBIX BBIBOJOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
pelieHust npo6JsieM B peabHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYILIECTBIIATH
IIPOEKTHYIO U UCCIIEA0BATENBCKYIO IEITEIbHOCT NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buonorus»
BKIIIOYAIOT: 3HA4YMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPaXKAOLIUE
IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(HUKYy METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIUs, SIBJICHHE, MPOILECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
ydyeOHble JEHCTBUA (IMO3HABATEIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTHBHBIE),
obecneunBaromye GopMupoBaHue (QYHKIMOHAIBHON IPaMOTHOCTU U COLMATIbHOMN
KOMIETEHIIMM ~ O0YyYarolMXcs, CHOCOOHOCTh OOydYaroluXcs HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIEC, MUPOBO33PEHUYECKIE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOrPaMMbl CPEIHETO OOIIEro
o0pa30BaHUsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU M03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a3oBble JJorMYecKue JAeiicTBUA:

CaMOCTOATENbHO  (QOPMYyJIHMpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHHMM 3HAHMN HPUEMBI JIOTUYECKOTO MBIIICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPYTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMmeTpbl M KPUTEPUH HUX
JNOCTHXKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATUS I 00bsICHEHUS (DAKTOB U SBJICHHIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEICTBA JUIsl TPEICTABICHUSI CYIIECTBEHHBIX
CBA3€ M OTHOLIEHWH B H3ydyaeMblX OHOJIOTMUECKHMX OOBEKTaxX, a TaKxKe
IPOTUBOPEUHI PA3HOrO pPOJAA, BBIABICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX
MUCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEeMbl ¢ YYETOM aHaIn3a UMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LIEJI5IM, OLICHUBATh PUCKH NIOCIIEACTBUI ACATEIBHOCTH;

KOOPAMHHUPOBATH U BBIMOIHATH paOb0OTY B YCIOBUAX PEAILHOTO, BUPTYaIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NeHCTBUA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH M0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpeTallH, MPeoOpa3OBaHUIO M NPUMEHEHUI0 B Y4eOHBIX
CUTYalMsIX, B TOM YHCIIE IPHU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ PEIICHUS, HAXOAUTh apTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAINIPaBICHHbII TMOUCK MEepeHoca CPEeACTB M CIOCOOOB
JEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3ZHEIEeATEeIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, MpeyiaraTb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmaunmeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOUHUKAX MH(pOpMAIUK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-IIOMYJISIPHOM JuTEepaTrype, OHOJOTHYECKHX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHaIM3UpPOBATH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



(bopMyIMpPOBATh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METOJbI MPU TOUCKE H
otOope Omosornueckor mHGOPMAIUU, HEOOXOAUMOU ISl BBIMTOTHEHUS y4eOHBIX
3aj1ay;

npuoOpeTaTh OMBIT MCHOJIB30BAHMS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MTOMICKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKy, TUaArpaMMbl, TAOTHUIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAYYHBIA A3BIK B KayeCcTBE CpeAcTBa Npu paboTe C
Owonornyeckor HWHPOPMANMEH: TPUMEHATH XUMHUYECKHE, (HU3UYECKUE W
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIbI, (HOpMyIbl, aOOpeBHATYpPY, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HAaBaHWS W 3aMWATHl  WHOOpMAaIH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBj1aieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JIeHCTBUSIMMU:

1) o0menne:

OCYIIECTBIISATH KOMMYHHUKAIIMK BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JMCKYCCHUU MO CYIIECTBY OOCYyXaaemMoi TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHWS OTHOCHTEIIHHO BBITIOJIHCHUS Tpe/jiaraeMoin
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIUNA JPYTHMX y4aCTHUKOB
JIAAJIoTa WK JUCKYCCHUU);

pacno3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIEHWS, [MOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, IMPEINOCHIJIOK BO3HHMKHOBEHWS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI,

BIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs JIPYTUX JIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIIICHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas JesITeJIbHOCTh:

MOHUMATh M HCIOJL30BaTh MPEUMYINECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThI MpU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBHS MPH PEIICHUN YIeOHOH 3a1a9m;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH KaXKJIOTO WieHA KOJUICKTUBA;

NPUHUMATh TEIM  COBMECTHOW  JEATEIbHOCTH, OpPraHW30BHIBATH U
KOOPJAMHUPOBATH JIEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH IUIAH JEHCTBUM,



pacnpenessaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIATh pe3yJIbTaThl
COBMECTHOI paboTHI;

OLIEHMBATh KAYECTBO CBOETO BKJIAJa U KaXJI0T0 YJACTHUKA KOMaH/Ibl B OOIINIA
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE MPOEKTHI, OLECHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaeHne YHUBEPCAIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMH:

1) camoopranu3anusi:

UCIIONBb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pEIIeHNS B )KM3HEHHBIX U yIeOHBIX CUTYyaITUsX;

BBHIOMpAaTh Ha OCHOBE OHOJIOTMUECKMX 3HAHUN II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JAEHCTBHSX M MOCTYIKAaX MO OTHOUWIEHUIO K KUBOUW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30BaTelbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATEIILHO COCTABJISITH IIJIaH PEIICHHUS TPOOJIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacuIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIN H
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIIHLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHOM  peduIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JICHCTBUM M MBICIUTENbHBIX MPOLECCOB, HX PpPE3yJbTaTOB U
OCHOBAHMM, MCIOJB30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyalllud, BHIOOpA
BEPHOTO PEILICHUS;

YMETh OILICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHIO;

NPUHUMAaTh MOTHBBI M apryMEHTbl APYTUX NPU aHalIu3€ pe3yJbTaToB
NesATEIbHOCTH;



3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAINU3€ pe3yJbTaTOB
NESITENIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOro YeIOBEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue s yueOHoro npeamMera «buonorus»
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHUIO, UHTEPIIPETAIIUN U
npeoOpa30BaHUI0 3HAHUM, BUBI JACSITENBHOCTU MO MOJIYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3MYHbIX y4E€OHBIX CHUTyallUAX, & TaKKE€ B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThI MIPEAICTABICHBI IO roJIaM 00yUYEHUSI.

[TpenMeTHbIe pe3yiabTaThl OCBOEHUS ydueOHoro mpeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOI'O
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPa M HAyYHOI'O MHMPOBO33PEHHs, O BKIAJE POCCHMCKUX M
3apyOEKHbIX y4YEHBIX-OMOJIOrOB B pPa3BUTHE OHOJOTMH, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUs KU3HEHHBIX 3a/1a4;

YMEHUE PaCKpbIBATh COJAEpPKAaHUE OUOJOTMYECKUX TEPMUHOB M TOHSATHU:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeoctas (CaMOperyssiusi), ypOBHEBas OpraHu3alUsi O KUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOIYKIHSA), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

YMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUHu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, ILIEHTpaJibHas JOorMa MOJIEKYJsIpHOM Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOTooOpasus H
MPOUCXOXKIECHUSI KyJbTYpHBIX pacTeHuil H. M. BaBunosa), onpenensats rpaHullbl UX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHHUE YKUBBIX CHCTEM, IPOLIECCOB W SIBICHHWI, OpraHu3alus U IMpPOBEACHUE
OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYyEMbIMU BEIMYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX pE3yJbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHATUNA, TEOPUN U 3aKOHOB, YMEHUE JIeNIaTh BHIBObI
Ha OCHOBAHMH IOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapwWoOT, OJHOKJIECTOYHBIX W MHOTOKJIECTOYHBIX OpPraHWU3MOB, OCOOCHHOCTHU
IPOIIECCOB: OOMEHa BEIECTB W MPEBpAIICHHS dHEPTUU B KIIETKe, (HOTOCHHTE3a,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBLHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, NIl MPUHSTHS MPAKTUYECKUX PEIICHU B MOBCEIHEBHOU
JKU3HM C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAaIOIIUX JIOJEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaIOIIeH
MPUPOIHON cpeje, MOHMMaHWE HEOOXOIWMOCTH WCIOJIb30BaHUS JTOCTHKCHUIN
COBPEMEHHOU ounonorun 17§ OMOTEXHOJIOTHIA Il PalMOHAIBHOIO
PUPOOTIOIH30BAHNUS;

YyMEHUE pellaTh 3JJIEMEHTApHbIE T'E€HETUYECKHME 3aJadyl Ha MOHO- U
TUTUOPHUIIHOE CKpEIMBAaHUE, CILEIMJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIeIOBAaHUS TPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMOJIHATh JIA0OpATOpHbIE M MPAKTUYECKUE pPadOThI, COOIOATH
npaBuia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE KPHUTHYCCKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAITHIO
OMOJIOTHYECKOTO  COJEP)KaHMs, BKIIOYAMONIYI0 TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEJCTBA MACCOBOM MH(POPMAIINK, HAYYHO-TIOMYJISIPHBIC
MaTepHuabl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHWN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE ITMCBMEHHBIC M YCTHBIE COOOIICHUS,
000011as1 OMOJIOTHYECKYI0 UH(OPMALIMIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHOro mpeamera «buonorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTH 3HAHUNA O MECTE W POJIM OHMOJIOTHH B CHCTEME HAy9IHOTO
3HaHHMS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBCHHO-
HAy4YHOW KapTUHBI MHpPAa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COACPKaHUE OMOJIOTHUSCKUX TEPMUHOB M IIOHSTHIA: BUI,
NOMYJSAIKA, TeHOMOHA, DBOJIONHMS, ABWXKYIIUE CUIBI ((PaKTOphI) HBOJIOIUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHUI000pa30BaHUE, DKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OUoreoreHos3, ouocdepa;



YMEHHE WH3jaraTh OHOJOTHYECKHE TEeOpHH (SBOMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoncrtea K. M. bapa, uepenoBaHusi IIaBHBIX HaIlpaBiICHUN H
nyteit sBomoruu A. H. CeseprioBa, yuenus o 6uochepe B. U. Bepnanckoro),
ONPENENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHUE BJIAJIETh METOJIaMUA HAYYHOTO IMO3HAHMS B OMOJIOTHN: HAOIIOICHUE U
OMMCAHUE KUBBIX CUCTEM, IMPOIIECCOB W SIBJICHUI, OpraHu3alusl U TMPOBEJICHUE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BHIJIBUYKEHUE TUIIOTE3b], BBISIBJICHUE 3aBUCUMOCTH
MEXIy HCCIEAYyEMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3yJbTaTOB,
WCIIOJIb30BaHHbBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHE JI€NIATh BBIBOJIBI
Ha OCHOBAHMH MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIC IPU3HAKU CTPOEHUS OUOJOTHUYECKUX
OOBEKTOB: BUJOB, TMONYJALMA, TPOIYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
W3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpEeHOca
BEIIECTB U TIOTOKAa HHEPIMM B HKOCHUCTEMAaX, AHTPOIOTE€HHBIX HM3MEHEHUU B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYrOBOPOTa BEIIECTB U OMOr€OXUMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSTh IMOJIYUYCHHBIC 3HAHUS JJIsi OOBSICHEHHS OMOJIOTHYECKHUX
IIPOLIECCOB W SIBJICHUM, JJISI IPUHATHS MPAKTUYECKUX PELICHUHA B IOBCEIHEBHOU
KU3HU C LeNplo obOecriedyeHus: O0e30IacCHOCTU CBOETO 3J0POBbsi U 3JI0POBbS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPYKAIOIIEH
NPUPOIHON cpese, MOHUMaHWE HEOOXOIMMOCTH WCIOJIb30BAHUS JTOCTHUKEHUIN
COBPEMEHHOU OMOJIOTHH JIJIs1 PALIMOHATILHOTO MPUPOA0IIOIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHble OMOJOTUYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTAHUSA);

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKU OIIEHMBaTh M HHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTMYECKOTO  COAEP)KAHMSI, BKIIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHMUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aTbHBIE  DKOJOTUYECKHE  TPOOIEMBI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOUICHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne n/m P Kontpoabnsie IlpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
b K
1 buonorus kak Hayka 2 0.5 nomotexa LO
https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
2 JKuBble CUCTEMBI U KX OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
3 XUMHYECKHH COCTaB U CTPOECHUE KIIETKU 8 1 bubnmnorexa LIOK
P https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 XK 6
HSHEACATCIILHOCTD KICTKH https://m.edsoo.ru/7f41c292
5 Pa3zMHOkeHUE 1 MTHANBUAYATBEHOE Pa3BUTHE 5 | bubnunorexa [JOK
OpraHHU3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 2 15 bu6mmoreka [IOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
8 PesepBHoe Bpe 1
PBHOC BpeMA https://m.edsoo.ru/7f41¢c292
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM muppoBbIe
Ne i/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunoreka LIOK
1 2 0 1
BOMOHHORHAT DHOTOTHA ? https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 05 Bu6moteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpYy>Karommas cpeaa 5 1 bubmorexa OK
P pyRaiom pesL https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo0 9
000I1eCTBa 1 SKOJIOTHICCKUE CHCTEMbI hitps://m.cdsoo.ru/Tf41ccT4
b K
5 PesepBHOE Bpems 2 nommorexa [0
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Kosau4vecTBO 4acoB DJIeKTPOHHbIE
Ne ara ungpoBbIe
Tema ypoka KonrTpoabubie IIpakTnueckue A p
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsl
bubnunorexa LIOK
1 buoiiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo bl TTO3HAHUS KUBOM
npupoabl. [IpakTuueckas padora
2 NE lp«I/ICHOJII:)SOBaHI/Ie aefmqnmx 1 0.5 bubmorexa HOK
° P ' https://m.edsoo.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJIOTHYECKUX 00BEKTOBY
3 Bbuonornueckue cucTeMsl, | bu6nunorexa LIOK
MPOLECCH] U UX U3YYECHUE https://m.edsoo.ru/863e6564
4 XuMHUYecKkui coctaB KieTku. Bona | bubnuoreka [{OK
Y MUHEPAJIbHBIE COJIN https://m.edsoo.ru/863e674¢
bubnmorexa LIOK
5 benku. CoctaB u cTpoeHne OCIKOB 1
p https://m.edso00.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue | 0.5 bubmuorexa [IOK
KaTaJINTHYECKOM aKTUBHOCTH ' https://m.eds00.1ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTajasbl)»
b K
7 VYrineBonsl. JIunmuasl 1 nGmroTexa O

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




bu6nmoreka [IOK

8 Hyxnensosie knenotsl. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u meTonbl n3y4eHus bubnuoreka [JOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 KieTka kak nenocTHas xKuBast
crucrema
CrpoeHnue 3ykapuoTUYECKON
kietku. JlabopaTopHas padora Ne 2
«M3yueHue cTpoeHUs KIETOK bubnunoreka LIOK
11 pacTeHui, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6ft0
OakTepuil 1o MEKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MHUKpOTIpErapaTax u ux
OIIMCAaHUE»
bubnuoreka [{OK
12 OOMeH BeleCTB MK META00IN3M hitps://m.edsoo.ru/863¢766¢
bu6nunorexa LIOK
13 PotocunTes. XemoCHHTES https://m.eds00.1ru/863e7c98
. bubnuoreka [{OK
14 JHepreTHeckHii oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIETKH.
Jenenue kiaeTku. MuTos.
s JlabopaTtopHnast pabota Ne 3 0.5 bubmuorexa [IOK
«Hab6mroterre MuTO3a B KIIETKax https://m.edsoo.ru/863e7dc4
KOHYMKAa KOpelIKa JyKa Ha
TOTOBBIX MUKpOIpEnapaTax»
16 buocunTes 6enka. Peakius bubnunorexa LIOK
MaTpUYHOI'0 CUHTE3a https://m.edsoo.ru/863e796¢
17 Tpancnsmus — OuocuHTE3 OENKa bubmmorexa [TOK

https://m.edsoo.ru/863e796e




18 Hexkierounsie popmbl )KU3HU — bu6nmoreka [IOK
BUPYCHI https://m.edsoo.ru/863e7540
bubnmorexa [IOK
19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubnunorexa LIOK
20 Meii
1os https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0IOTBOPEHHE.
)1 JlaboparopHas pabota Ne 4 0.5 bubmmoreka [JOK
«3yueHue CTpOeHUS ITOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha FTOTOBBIX
MUKpOTIpErapaTax»
” WuauBuayanbHOE pa3BUTHE bubnunoreka LIOK
OpPraHu3MoOB https://m.edsoo.ru/863e8436
I'enernika — Hayka o
23 HACJICACTBECHHOCTH U bubmmorexa HOK
g https:/m.eds00.ru/863¢86£2
W3MEHYHUBOCTHU
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 npr3HaKoB. MoHOTHOpHTHOE bubmorexa OK
P ’ pHA https://m.edsoo.ru/863e8878
CKpEIIUBaHUE
UTHOPUIHOC CKPEIINBAHHUE.
25 élaI(OH iejaBHcmforlg bubmmorexa LHOK
https://m.edsoo.ru/863e89a4
HaCJIeI0BaHUS TPU3HAKOB
CuenieHHOE HaceI0BaHUE
26 npusHakoB. JlabopaTopHas pabora 0.5 bu6muoreka [JOK

Ne 5 «M3yueHue pe3ynbpTaToB
MOHOTHOPUAHOTO U JUTHOPUIHOTO

https://m.edsoo.ru/863e8c60




CKpEIIUBaHUS Y IPO30(HIIBI HA
rOTOBBIX MUKpOIIpenapaTax»

7 I'enetuka nona. HacinenoBanue | bubnunoreka LIOK
MPU3HAKOB, CLIETUIEHHBIX C ITOJIOM https://m.eds00.ru/863e8c60
M3menunBocTh. HenacneacrreHHas
U3MEHYUBOCTh. JlaboparopHas

)3 paborta Ne 6. U3yuenue | 0.5 bubmmoreka [JOK
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MIOCTPOEHUE BapHAIMOHHOIO psJia
Y BapHallMOHHON KPUBON»

HacnencrBenHass ”3BMEHUYUBOCTb.

29 JlaGopaTtopnast pabota No 7. | 0.5 bubmmoreka [JOK
«AHanmu3 MyTaluui y 1po30hus https://m.edsoo.ru/863e8efe
Ha FOTOBBIX MUKPOIIpENapaTaxj

30 ['eneTnka yeaoBeka 1 bubmorexa HOK

https://m.edsoo.ru/863e8d78
Peseprubiit ypok. O600111eHIE TIO

31 teme «HacnencTtBeHHOCTh U 1
M3MEHYMBOCTH OPraHU3MOB)

32 Cenekius Kak HayKa U Ipo1ece 1 bubmorexa HOK

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

3 MeTobl U TOCTHKEHUS CeNICKIINU | bu6mmoreka IIOK
pacTEeHU U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHnonorus kak orpacib 1 bubmuoreka [IOK
[IPOU3BOJICTBA https://m.edsoo.ru/863e€9336

OBHIEE KOJIMYECTBO YACOB I10 34 4

[TPOTPAMME




11 KJIACC

Kouu4yecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
n/n Tewa ypoxa Bceero Kontpoabnbie  Ipaxkruyeckue u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
1 DBOJIIOLHS U METOBI €€ N3YUEHUS 1 buGnuorexa [IOK
https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTHS NpeacTaBIeHUN 1 Bu6mmotreka [JOK
00 3BOJIIOLUU https://m.eds00.1ru/863e¢9570
bubnunoreka LIOK
3 Muikpoosomows ! https://m.edsoo.ru/863e9cle
[Tonynsmus Kak 31eMeHTapHas
€IMHUIIA BUJIa U DBOJIFOIHH.
4 Jlaboparopuas pabota Ne 1 1 0.5 bubmorexa [IOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOp(}OTOrHUEeCKOMY KPUTEPHIOH
5 JIBroKymiye cuibl (3JeMeHTapHbIe | bubmmnoreka HOK
(haKTOpBI) SBOTIOLIUU https://m.edsoo.ru/863e9dad
. bubnuoreka [{OK
6 EcrecTBennslit 0TOOp U €ro GopMbl 1 hitps://m.cdsoo.ru/863¢9ed0
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH000pa3zoBanue. JlaboparopHast 1 0.5 bubnuotexa [JOK
paborta Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OPTaHUu3Ma U
€€ OTHOCUTEIBLHOTO XapaKTepa
2 Hanpasnenus u nmytu 1 bubmuoreka [IOK

MaKpO3BOJIOIMH

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




9 Heob6patumocTs 3BOIIONINH
10 WcTopus xu3Hu Ha 3emiie U
METO/IbI €€ U3YUECHUS
1 I'unoressl NPOUCXOKIACHUS KUZHH bubnuoreka [JOK
Ha 3emuie https://m.edsoo.ru/863ea5a6
12 PazpuTue xu3Hu Ha 3emMJie 1o spam bubmuorexa [JOK
U Iepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbl BOJTIOITUN
PaCTUTENHHOTO U KUBOTHOTO MHpA.
13 [IpakTuueckas padorta Ne 1 0.5 bubmmoreka [JOK
«M3yueHne UCKOIIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUTCKITHSIX
14 CoBpeMeHHas cucrema bubmmoreka [JOK
OpPraHuYecKoro Mupa https://m.edsoo.ru/863ea48e
s DBOJTFIOLIHS YEJIOBEKa bubnuoreka [{OK
(anTpoOmOTEeHE3) https://m.edsoo.ru/863eac2¢c
16 JIBmoxymiue cuibl (paKTopsl) bubnuoreka [{OK
aHTpOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOIIOLUN
YeloBeKa
13 UYenoBeueckue packl ¥ MPUPOIHBIE bubnmnorexa [JOK
aJanTanuuy yejioBeKa https://m.edsoo.ru/863eaea2
PesepBHelil ypok. O600IIEHHE T10
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
YKU3HU Ha 3eMIIe»
20 DKoJorus Kak HayKa



Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bu6nmoreka [IOK

21 (baxTopsl https://m.edsoo.ru/863eafec
AbGuoTtnveckue HakTopsbI.
JlaGopaTopHas padota Ne 3.
«Mopdonoruyeckne 0COOCHHOCTH

22 pacTeHU# U3 pa3HbIX MECT 0.5 bubmorexa HOK

https://m.edsoo.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYyCa)
bubmuoreka [{OK

23 buotueckue axrope! https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomyssiun. [Ipaktuyeckas pabora

24 No 2 «Iloacuér mnoTHOCTH 0.5
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»

)5 Coo0riecTBa OpraHu3MOB — bubnnorexa [JOK
OUOIIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTUYECKHE CUCTEMBI bubmmnoreka HOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBbIE TIOKa3aTeNN

7 9KOCHUCTEMBI. JKOJIOTUYECKHE bubnuoreka [IOK
nupaMuibl. CBOHCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5Sfa
Cyxkueccus

28 [IpupoaHbIe SKOCUCTEMBI

29 AHTpPONIOT€HHBIE IKOCUCTEMBI

30 buocdepa — rinobdanpHas bu6muoreka [JOK

3KOCHUCTEMA 3EMITHA

https://m.edsoo.ru/863ebb5e




31 3aKOHOMEPHOCTH CYILIE€CTBOBAHUS 1 bubnmnoreka HOK
ouocpepsl https://m.edsoo.ru/863ebd 16

32 UYenoseuecTBo B Onochepe 3eMiaun 1

13 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnmnoreka HOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O60011eHIE

34 TeMbl «C0o00IIIeCTBA 1 1
9KOJIOTUYECKHUE CUCTEMbI»

OBILIEE KOJIMYECTBO YACOB I1O0 34 )5

I[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

buomnorus. 10 kimacc : ba3oBelit u yriy06néHHbIN ypoBHU : yueOHuK / U.B.
Aradonora, B.W. CuBornazos. : JIpoda, 2020
buonorus. 11 kiace : ba3oBsiit u yrimyonéunbiii ypoBaU : yueOHuk / U.B.

Aradonosa, B.1. Cusormna3os. : [Ipocsemenue, 2021

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
https://rosuchebnik.ru/

https://lesson.edu.ru/
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