MHHHCTEPCTBO NPOCBEUEHHS POCCHHCKOH ®EIEPAIIHH

MunncTepcTBO 00pa30BaHHSA H MOJOIEXKHOH
nonuTHKH CBepasioBekoii obaacTa
TyryabiMcKHI ropoacKo# OKpyT
MBOY HOmanunckas COILI Ne 25

PACCMOTPEHO COI"J'[ACOBAH/Q;’-/ EBEPJK/JIEHO

Ha 3acenanuu neparoruueckoro  3am. [lupekropa n(fé’B

coBeTa %ﬂ./ ; ;

MBOY FOmamanrcxas COLL Ne25 fion ranmmna E.
Mporokon N2 or 430% 082024y L pmons Je82 or«30 63,20%""?2“@“‘:
s, 730408 i T

& dU,l?si [Tl

®enoposa T.H.
082 ot «30» 08 2024r

PABOYAA ITPOT'PAMMA

y4eb6Horo npeameta «buogorus» (ba3oBblii ypoBenb)

s obygaronmuxcest 10-11 kmaccos

B Omaz 20242025



MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEpNKAHUS Y4eOHOro MpeameTa
«buonorusn» coctaBwiIM: KoHUentyaiabHble mnonoxenuas PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHUsA, pe3yJbTaToB OOydeHUs u
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
oOmrero oopazoBanus B Poccuiickoit denepaiuu, a Takke MoJ0KEHUS 0 cielupuke
Ovonoruu, €€ 3HAYEHWW B T[O3HAHUM JKUBOM MPUPOJIBI U OOECHeYeHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJOXKEHUSIM,
OTpe/eieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma o 61o0ruM 1a€T NPEACTABICHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEACTBAMU YUeOHOI 0 MpeaMeTa
«buonorusy, onpenenser 00s13aTENbHOE MPEAMETHOE COAEPIKAHUE, €0 CTPYKTYPY,
pacnpeneneHue 1Mo paszieiaM M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh
U3y4eHUs Y4eOHOTro MaTepuaja ¢ yu€ToM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOrO MpOILECcCca, BO3PACTHBIX OCOOEHHOCTEH
oOyyJarommxcs.

B nporpamMme no OMOI0TUY TaK)Ke YUUTHIBAIOTCA TPEOOBAHUS K IIIAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHbIM M TNPEIMETHBIM pe3ylbTaraM OOy4YeHHUs B
(dbopMupoBaHUU OCHOBHBIX BHJIOB yueOHO-1103HaBaTEIbHON
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaroIMXCS 1O OCBOCHHUIO COJCpPIKAHUS
OMOJIOTMYECKOT0 00pa30BaHMSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YPOBEHB) peaiM30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IPOCMATPUBAETCS HAIPaBICHHOCTb HAa pa3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAUMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled NpUPOIHOU cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPHil, a TakKe 3HAHUHM O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YIENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MMOBCEIHEBHOM >KU3HU ISl PEIICHUS NMPUKIIAIHBIX 33]1a4, B
TOM 4HKcje: NpOoPUIAKTUKN HACJIEICTBEHHBIX 3a00JIeBaHUN 4YellOBEKa, MEIUKO-
TE€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHMSI HKOJIOTHYECKH 11eJIeCO00pa3HOTro
MOBEACHUS B OKPYXKAIOWLIEW NPUPOJHON CpeJle, aHAIM3a BIMUSHUS XO3SIMCTBEHHOU
JeATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCHCTEM.
VYcunenue BHHUMaHHMS K MPUKIAIHON HAMpaBIEHHOCTH YYEOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTBIO O0ECTIEUeHHUS YCIOBUH JUIsI pELICHHUS



OJTHOM M3 aKTyaJIbHBIX 33Ja4 HIKOJIBHOTO OHMOJIOTUYECKOTO 00pa30BaHuUsl, KOTOPas
npeamnosiaraetT (GoOpMUpPOBaHHE Yy OOYYAIOUIMXCSA CIHOCOOHOCTH aJanTHPOBATHCS K
VU3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecneunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUNA O
HAayYHOM KapTHUHE MHpPA, pACIIMPSET U 0000UIaeT 3HAHUS O KUBOM mpupoje, €€
OTJINYMTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHU3alMA W 3BOJIIOLUHU, CO3HAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupoisl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30macHOro oobpasa
YKU3HH, DKOJIOTMYECKOTO MBILUICHHS], IEHHOCTHOTO OTHOILICHHUS K KUBOM MPUPOJIE
1 YEJIOBEKY.

Bonbiroe 3nHaueHrne GMOIOTUSI UMEET TAKXKE JJIsl PeLICHHs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero o0pa3oBaHUsA,  COLUAIM3ALUU
oOyuaromuxcs. M3yuenue 6uoiaoruu o0ecnedunBaeT yciuoBUs A pOpMUpPOBaHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CIOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
MPEICTABICHUSIMU U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Has3BaHHBIE NOJIOKEHUS O MpeIHA3HAYECHUM Y4eOHOro IpenMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICICHUS MOIXOJOB K OTOOpY H
CTPYKTYPHPOBAHHUIO €T0 COAEpKaHUsA, TMPEICTABICHHOTO B IIPOrpaMMe IIO
OHOJIOTUH.

Ot0op conepxanus yueOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypoCOOOpPa3HOTO MOAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOMTbH 3HAHHUA M YMEHHs, 3HAYUMbIE JIs
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEICHUE
yeJoBeKa B OKpYKarolleld MPUPOAHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUU
3aHHUMAIOT 3JIEMEHTBI COEPKAHUSI, KOTOPbIE CIIyaT OCHOBOM At popMUpOBaHUS
MPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOrMYECKOr0 00pa30BaHMs.

CTpyKkTypupoBaHHE cCOAEpX)aHUs Yy4yeOHOro Marepuaja B IMPOTrpaMMe I10
OMOJNIOTHM OCYIIECTBICHO C YUYETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHUH 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buosorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOTooOpa3ve OpPraHuYecKOro MUpay,
«OBOJIOLUS KUBOU MPUPOABD?, « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.



[lens m3yuenus ydeOHOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHNE  OOyYaONIMMHUCS 3HAHUSMH O  CTPYKTYPHO-(DYHKITMOHAIBHON
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra H TPHUOOPETCHHE YMCHHM
WCIIOJIb30BaTh ATU 3HAHMS JI TPAMOTHBIX JCUCTBUH B OTHOIIEHUU OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTimkeHne 1ienu u3ydeHus ydeOHoro npeameta «buonorus» Ha 6a3oBOM
YpOBHE 00€CIIEUYMBACTCS PEIICHUEM CIACAYIONIUX 3a]1ay:

OCBOCHHME OOYYaIOIIMMUCS CHCTEMbl 3HAaHUMW O OUOJOTHYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIy>KallUX OCHOBOU
JUIst (pOPMUPOBAHUSL TPEICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPa3u U OCOOEHHOCTSIX JKUBBIX
CHUCTEM Pa3HOTO YPOBHS OpPraHU3allU{, BBIIAOIINXCS OTKPBITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOy4YalOIMIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OWOJIOTMY HAyYHBIX B3TJIIIOB, WIAEH M TIOJIXOJOB K HM3YUYCHHIO JKHBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHu3alluy;

CTAaHOBJICHHE Yy oOOydJarommxcst oO0meil KyJnbTypbl, (YHKIIMOHAJIBLHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH U OILEHUBATDH SBJICHUS OKPY>KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHUH U OTIBITA, TOTYYECHHBIX IPH U3YICHUN
OMoIorNy;

dbopmupoBaHue y OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKIAEHHOCTH B BO3MOYKHOCTH TTO3HAHHS YCJTIOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEW, COOTIOICHUS ITUYECKUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIEOBaHUM;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUISI TIOBBIMIECHUS YPOBHS
AKOJIOTHYECKOMN KYJIBTYPHI, 11T (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHHI B MOBCEHEBHOM KU3HU JJIsI
OIICHKH TIOCJICICTBUIM CBOEH JESATEIbHOCTH 1O OTHOIIEHUIO K OKPY>KaoIIeH cpere,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBaHHWE U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUH.

B cucreme cpeanero oOmiero oOpaszoBanus «buonorusy», uzydaemas Ha
0a30BOM YpOBHE, SBISICTCS O0S3aTCIIBHBIM YYEOHBIM IPEIMETOM, BXOMASIIMM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAYyUYHBIE TIPEIMETHI.

Jlst m3ydenusi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00Iero 0opa3oBaHus
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henemnto), B 11 kitacce — 34 vaca
(1 yac B HezeMIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponb Ouonoruun B popMUpOBaHUU COBPEMEHHOM Hay4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

Metoabl TO3HAHUS KUBOW PUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, OMMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

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

JlaGopaTopHblie M NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3al U,

’Kusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IEHOTUYECKUH ), OMOCEPHBIA.

JdeMoHCcTpauu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKH KU3HW», «YPOBHU OpraHU3AINU
YKABOW MPUPOIBI».

Oo6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bosla 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BemiecTB B KkieTke. l[loanepikanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmeHTHI — OnoJoTHuYecKue Katam3aTopel. CTpoeHne PepMeHTa: aKTHBHBIH
neHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otaugus
(GhepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (MII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W moJucaxapuibpl (Kpaxmani, TJIMKOTEH, IIeJITI003a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlumunel:  Tpurmuuepuabl, Gochomunuab, crepouabl. [uapodubHO-
rupodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUE
YTIE€BO0B, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBsie kucinorel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Gynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[utonorus — Hayka o kietke. KiletouHas Teopus — mpuMep B3aUMOAECHCTBUS
ujel 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIICTKH.

Kierka kak nenoctHas xuBasi cucteMa. OO1ye Npu3Haku KIETOK: 3aMKHYTast
HapykHas MmemOpana, Moiekynbl JIHK kak reHetmdeckuil ammapar, cucrema
CUHTE3a OelKa.

Tunel KJIETOK: DdyKapuoTUueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMpOKapHOTUYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
IYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsA CTEHKA, IVIMKOKAJIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u pyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradousbl kietku: OIIC, ammapat [onbmxw,
n30cOoMBl.  [loyaBTOHOMHBIE OpraHOWbl KJIETKU: MUTOXOHIAPHUH, TUIACTHUIBI.
[Ipoucxoxaenrne MUTOXOHJpUN W TiacTuh. Bunbl mnactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJUA, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/IOB KJIIETKU. BKirroueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdeMoHCTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jnarpammel: «PactipeiesieHne XUMUYECKUX DJIEMEHTOB B HEKUBOU IMPUPOAEY,
«PacmpeneneHrne XuMUYECKUX 3JIEMEHTOB B dKUBOWU PUPOIE».

Tabmuubr u cxembl: «llepuogmdeckass Tabnuia XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes Oenka», «CTpoeHne MOJIEKYJIbl Oenkay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekyibl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHrEe pPACTUTENBbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii MPOBEIACHUS
HAOJIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MUKPOIpEnaparbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHas pabGota Ne 2. «M3ydyeHue cTpoeHUsT KIETOK pPAaCTCHU,
KUBOTHBIX U OaKTepuil MOJ MHUKPOCKOIOM Ha TOTOBBIX MHKpOIpernapaTax U HX
OIHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIAIUS (TUTACTUYECKUI OOMEH) U
JUCCUMWIAIMA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTabonm3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB M HHEPruM B NOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BeliecTB: aBTOTPOHBIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHe BEIIECTB U MPEBPAIIECHUN YHEPTUH B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycnoBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHU.

XeMoCHHTEe3. XEeMOCHHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKW3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE YHEPTUU B KJIIETKE. DTarbl SHEpreTuueckoro ooMeHa. ['nukomnms.
bpoxenne u ero Buipl. KucinopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanue. IPPHEKTUBHOCTh IHEPreTUIECKOTO OOMEHA.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetmueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsuus — GuocunTes
Oenka. Otanbl TpaHciasiuuu. KomupoBanue amuuokucior. Pombp pubGocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpeiTust Bupycos (. WM.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BUPYCOB.
baktepuodaru. bonesnu pacreHuid, KWUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduiura gyenoseka (BUY) — BozOyautens CITM/]a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiakrtuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbrios, /. U. UBanosckuii, K. A. Tumupszes.

Tabmuubl U cxembl: «Tunel nutaHus», «Mertabonuzmy, «MUTOXOHAPHUSDY,
«OHepreTnyeckuii oomMen», «Xijopomnact», «Dotocunres», «Crpoenue 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 JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHHMe U HHANBHUYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KrnerouHplii UK, WM SKU3HEHHBIM LUK KieTku. WHTepdaza u MUTO3.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKkue OCHOBBI PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxondmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecnonoro
pPa3MHOXEHUS: JEJICHHE HaJgBOE, II0YKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpo0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIIUH.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. [Iponecchl, mpoucXosllie HAa CTaAUsX Meio3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["'ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHHME W PAa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIiepMaro30ui, SIMIEKIETKa) — CIHEpPMATOreHe3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisius, opraHoreHe3. IloctamOpuonanbHOe paszButhe. TUIIBI
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BnusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOACTBA.

Poct m pasButne pacreHuii. OHTOreHEe3 LIBETKOBOI'O PACTEHUSA: CTPOEHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmumpr 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHu», «BereratTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Pemmukanus JTHK», «Mutosy,
«Meino3y, «IIpsmoe u HEnpsiMoe pa3BUTHEY, «['aMeToreHe3 y MIEKONUTAIOIUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O0opynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo30H /161
MJIEKOIUTAIOMIETO», «SIMIIEKIeTKa MIIEKOMUTAIOmEroy», «KapuokuHes B KieTKax
KOpElIKa JIyKa», MarHuTHas MOJIeNb-alIuInKauus «J/legeHue KIeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora No 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITIPENapaTaxy.

JlabopatopHas pabora Ne 4. «M3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh 1 U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mlctopus pa3BUTHs reHETUKHU. Pob nuToiaorun
U OMOpPUOJIOTUM B CTAaHOBJICHHHM TE€HETWKH. BKIag pocCHMCKUX U 3apyOeHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HAacJieI0BaHUs MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonorubpuiHOoe CKpellMBaHHEe. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH PaCIICIUICHU MPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oTHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWE. 3aKOH  HE3aBUCUMOIO  HACJICIOBAHMS
npu3HakoB.  lluToreHeTnueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpanue. Mcnoap30BaHue aHAIM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIA OCOOH.

CuerieHHoe HacnenoBaHue npusHakoB. Pabota T. Moprana no cuemjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapymieHne ClerieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOpHUsI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
xpoMocoMbl. ['omMorameTrHie M reTeporameTHble opraHu3Mbl. HacnenoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MTOJIOM.

N3mMeHunBOCTh. BUIbI ”3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KoinuecTBEHHbIE M KaueCTBEHHBIE NMPU3HAKK U UX
HOpMa peakiuu. CBoCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIleCC — OCHOBA KOMOWHATHBHOMU
W3MEHUYMBOCTHA. MyTarmoHHas U3MEHIMBOCTh. Kimaccudukanus MyTanuii: TeHHBIC,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U nmpuuuHbl MyTanuid. MytareHHbIE (DaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoeka. Kapumortun wyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENIECIICHHE reHOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00j€BaHUSI 4YEJNOBEKAa: TeHHBbIE OO0JE3HHU,
OOJIE3HH C HACJEICTBEHHOW MpPEeIpacnoyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comartnueckue u TreHepaTuBHbe MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUTIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUYECHHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHncTpanum:

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

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOTeHETUYECKast
OCHOBa», «3aKOH PaCUIEIJIEHUS U €r0 HUTOTC€HETUYECKAS OCHOBAY», «3aKOH YACTOTHI
rameT», «JlurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpeIMBaHusD», «Menosy, «B3auMoaencTBre aiebHbIX TEHOBY, «l eHeTHIeCcKue
KapThl pacTEHUH, )KUBOTHBIX U 4eJoBeKay, «I eHeTnka moiyia», «3aKOHOMEPHOCTH
HaCIIEJIOBaHUsI, CLUEIUICHHOTO ¢ TojioM», «KapuoTumnbl yeaoBeKka U >KMBOTHBIX),
«Bunpl uzsmeHuuBoCTHY», «MoaudukalmoHHas HU3MEHUYHMBOCTHY, «HacnemoBanue
pesyc-paktopay, «I'eHeTuka rpyImn KpoBu», « MyTalluOHHAsI U3MEHYUBOCTHY.

O6opynoBanue: MojAeNUu-amIuKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «JIpo3odunay (Hopma, MyTaruu GOpMbI
KPBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».



JlabopaTtopHble U NpakTHYecKHe padoThI:

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

JlabopaTtopHas pabora Ne 6. «M3yuenne MoaupUKAIIMOHHON W3MEHYUBOCTH,
MIOCTPOCHUE BaPUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOD.

JlaGopaTtopHas pabora Ne 7. «AHamu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTaxy.

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

Tema 7. Cenexknusi opranu3mMoB. OCHOBbBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M Ipolecc. 3apOKICHUE CEIEKUUU U JTOMECTUKAIUS.
Yuenue H. U. BaBunoBa o ieHTpax MpoUCXO0KICHUS 1 MHOTOOOPa3usl KyJIbTyPHBIX
pacteHuil. LIeHTpbI TPOUCX 0K ICHHS JOMAILIHUX )KUBOTHBIX. COpT, MOpOa, IITaAMM.

CoBpeMeHHbIE METO/IbI celeKIuu. MaccoBblii M1 UHAUBUAYAIbHBIA OTOOPHI B
CENEKIIMU pPACTEHUNM U KUBOTHBIX. OIIEHKa JKCTephepa. bIM3KopoacTBEHHOE
cKkpeluBaHue — uHOpuAMHT. Yucras nunHusg. CKpelIMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHT.
Otnanénnast rudbpuanszanus u e€ ycnexu. MickyccTBeHHbIN MyTareHes u nojyueHue
HOJIATIONIOB. JIOCTHKEHNS CENEKIIMHA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTrexHonorus kak oTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpHUs. ITaIbl
co3ganusi pexomOuHantHoM JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHxeHepus. Kierounsle KyapTypbl. MUKPOKIOHAIIBHOE PAa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTaHU3MOB.

Okonoruueckue W dTtudeckue  mnpoosembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

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

Tabnuupel U cxeMbl: KapTta «lIeHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «I[lopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuanzamnusy, «Padotsl akanemuka M. @. MIBaHoBay,
«Ilomumnougus», «OO0bekTh OuoTexHosnorun», «Kiierounsie KynbTypel U
KJIOHUpPOBaHHeE», « KOHCTpyHpOBaHHE U MEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHblie U NpakTU4YecKue padoThbl:

Okckypcust «OCHOBHBIE METOABI W JOCTHKEHUS CENEKIUU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaTopuio
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAST OHOJIOTHA.

[TpennochlIKM BO3HUKHOBEHMSI HBOJIIOLIMOHHOW TEOPUH. OBOJIIOLUOHHAS
Teopusi U €€ MecTo B OMoNOrMH. BiusiHuEe 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OHMOJIOTUU U APYTHUX HAYK.

CBuzerenscTtBa 3BoMONUU. [lameoHTOIOrMYECKHE: MOCIEI0BATENBHOCTD
NOSIBJICHUS BHUJOB B THaJICOHTOJOTMYECKON JIETONMUCH, MEPEXOAHBIE (POPMBIL.
buoreorpaguueckue: cxoncTso u paznnuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIMMEHTapHBbIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX IyTeH y BCex
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUlKM  BO3HUKHOBEHUS
JapBUHU3Ma. JIBHOKylIMEe CHJIBI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOYKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEiIEHHAass W3MEHYMBOCT,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

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

MuxkpoaBosorus. [lomymnsius kak eAMHUIA BUAA U SBOIIOLUU.

JBrokymue cuiibl ((pakTopbl) 3BOJIOLMU BUAOB B Mpupoae. MyTallmOHHBIN
Ipouecc M KOMOMHATHBHasT M3MEHYUBOCTH. [lomynsiiuOHHBIE BOJHBI U JIpeud
reHoB. M3oisnumst 1 Murpanus.

EcrtecTBeHHbII 0TOOp — HamnpaBisiomuili ¢akrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OpPraHU3MOB KakK pe3yibTaT 3BoJouuu. [Ipumepst
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMoph03bl U UIUO-aJaNTAIHH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHoBHBIE  (POpPMBI
BHU1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCcKoe.

MakposBonmorusi. PopMbl  3BOMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHas, napauenbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxIeHne OT HeClEeUUaTU3UpPOBaHHBIX NpenkoB. [Iporpeccupyromas
crnenquanu3anus. AqanTuBHas paguarus.

JdeMoHCcTpanuu:

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



Tabmupe! 1 cxembl: «Pa3BuTre OpraHMuecKOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOppObI  3a
cylecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pacCTEHUI,
«MHoroobpasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTtamronHas
U3MEHUYUBOCTHY, «Apomopdo3b», «Ununoamantanum», «OOmas aereHepanus,
«/IBmxymue cunbel 3Boouuny, «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopsba 3a cymiecTBoBaHuE», «IIpucrnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHIECKOE BUA000Pa30BAHUEY.

OO6opyioBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsiH, Kosuiekiusi «[IpuMepsl 3alIUTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUN», 0O0BEMHAs MOJEIb
«CTpO€HHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaduyeckas xkapra wmupa, KoJuleKuus «DOpMbl COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», Mojnenb ammmkauus «llepekpéct
XPOMOCOM», BIIaXKHBIE IIpenapathl «PazButue HacekoMoroy, «Pa3zBuTue asarymkm»,
MuKponpenapar «/Ipozoduia» (HopMa, MmyTanuu GopMbI KPbUIBEB U OKPACKH TEJA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

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

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

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4dHble TpPEACTaBICHUS O 3apOXKICHHM XKW3HU. HayuHble THUMOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMus. XHUMHUYECKas
HBOMIONMUS. AOHMOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON IBOMIOINH. HavanpHbIe dTansl
ounonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKU. llepBble KIETKM W KX SBOJIOLUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeuckas u
npoTepo3oiickast dpbl. Ilaneo3olickas spa u €€ mNepuoiabl: KEeMOPUKUCKUH,
OPAOBHUKCKHH, CHITYPUHUCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MaJCOT€HOBBIM, HEOTE€HOBBIM,
AHTPOMOTEHOBBIM.

XapakTepucTKa KJIMMaTa U reoJornyeckux mpoiieccoB. OCHOBHBIE ITaIlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOIO Mupa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [TosiBJIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



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

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
MIPOUCXOKICHUH YeJIoBeKa. MeToasl HW3ydyeHusi aHTponoreHesa. (CxoncrtBa u
pa3InyKs 4eJI0BEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyuiue cuibl (pakTopsl) antponorene3a. HacineacteenHas '3BMEHUMBOCTh
U eCTeCTBEHHbII 0TOOp. OOIIeCTBEeHHBIN 00pa3 >XKM3HU, M3TOTOBICHUE OPYIUi
TPYyZa, MBILIJICHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbii, YemoBek mnpsaMoxoasuumid, YenoBek HeaHACPTAIbCKUN, UYemoBek
pa3ymHbIid. Haxonku MCKOmaembIX OCTaTKOB, BpEMSl CYIIECTBOBAaHHS, 00IacTb
pacnpocTpaHeHus, 00BEM TOJOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHI.

Yenoeueckre packl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUIHA
(eBpa3miickasi),  Herpo-aBCTpajoujiHas  (dKBaTOpUaibHas),  MOHTOJIOMIHAS
(a3maTcko-amepuKaHckas).  UepTsl  MPUCHOCOOJEHHOCTH  MPEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMUS. EIMHCTBO 4YemOBEYECKUX pac.
Kputuka pacnsma.

JlemoHncTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHHMe CoOaHEUHON cHCTEeMbI», «Pa3Buthe
opraHuyeckoro wmupa», «PacturenpHas kierka», <OKuMBOTHas  KJIETKay,
«IIpokapuornueckas kietka», «COBpeMEHHas CHUCTEMa OPraHUYECKOrO0 MHPAY,
«CpaBHEHHE aHATOMHUYECKHMX 4YEepT CTPOCHHUS YelIOBEKa U YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa TNAJICOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 YEJIOBEKa», «/lpeBHenmme moan», «peBHue monm», «llepBbie
COBPEMEHHBIE JI0N», «HenoBedecKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxnaeHue — yenmoBeka»  (OIOCTHI
aBCTPAJIIONUTEKA, MUTEKAHTPONa, HEaHIEepTalblla, KPOMAaHBbOHIIA), CIIETIKK WJIU
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHI,
pyOmiia, ckpebna), TreoXpoHOJoruueckas TaOnuma, Kouiekuusa «Dopmbl
COXPAHHOCTHU MUCKOMAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktuueckast padbota Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PACTEHHUH U
YKUBOTHBIX B KOJUIEKLIMSAX).

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

Tema 3. Opranu3msl U OKpYy:Kamomias cpeaa.



DKOJIOTHsl KaK Hayka. 3aJa4yd ¥ pa3aeibl 3KOJIOTHH. MeTO bl SKOJIOTUYECKUX
UCCJIEI0OBAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

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

Oxonornueckue (axropel. Kiaccudukanusa skonorudeckux (HakTOpOB:
abnotnyeckue, OWOTHMYECKHME U aAHTPOINOreHHbIe. JIEHCTBHE 3SKOJOTMYECKHX
(baKTOpOB Ha OPTAaHU3MBI.

AOGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosiornueckue puTMsl.

buotnueckue ¢akropsl. Buabl OnoTHYECKUX B3aMMOIECHCTBUI: KOHKYPEHIHS,
XHUIIHAYECTBO, cuMOM03 u ero ¢opmel. Ilapasutusm, koomeparusi, MyTyajau3M,
KOMMEHCAJIN3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKHMX B3aMMOJCHCTBHM [Js1 CYIIECTBOBaHHUS OPIaHHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSLMNA: YHCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
MUrpanys. J[mHaMuKa YACIEHHOCTH MOIYJISLUU U €€ PEryIsius.

JlemoHcTpanum:

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

Tabmuupbl u cxemsl: kapta «Ilpupogusie 30HbI 3emun», «Cpeabl oOUTaHUS
opranuszmoBy», «®Poronepuonnusm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhenbkny», «[lumessie nenm».

JlaGopaTopHblie 1 NpaKkTHYeCKUE padoThI:

JlaGoparopnas pabota Ne 3. «Mopdonornyeckre 0COOCHHOCTH PACTCHUI U3
Pa3HbIX MECT OOMTAHUS.

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

[Ipaktruueckas padbota Ne 2. «IloncyéT NI0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3mMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckas (mumeBas). Buabl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkosiornueckne cuctembl (3kocucteMsbl). [loHsaTne 00 »skocucTemMe W
ouoreoneHo3e. DyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B IKOCUCTEME.
Tpoduyeckue (nuiieBbie) ypoBHU 3KkocucTeMbl. [TumeBslie nenu u cetu. OCHOBHbBIE
MOKa3aTelld KOCUCTEMbI: OHoMacca, MPOAYKIUS. OKOJIOTMYECKHUE MHPAMMIIbL:



OPOAYKIIMM, YHUCICHHOCTH, OuomMaccel. CBOMCTBa 3KOCHUCTEM: YCTOWYHBOCTb,
camoperyJsinus, paputue. CyKueccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCHCTEMA XBOMHOIO
WJIU ITUPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe u X03sHCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTPyKTypa
ouocheprl. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OHochepbl Kak
rI100aNbHOM 3KOCHCTEMBI. J{MHAMUYEeCKOoe paBHOBECHE W OOpaTHas CBsA3b B
onocdepe.

KpyroBopotsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIbI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1o6asibHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e MPUPOBI U yesoBeyecTBa. CoxpaHeHue OnopazHnooOpasus
KaK OCHOBa ycroiumBocTH Ouocgepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
IPUPOIHBIMU PECYPCAMU U UX UCIONb30BaHue. JlocTH)eHus: OMOJIOTUN U OXpaHa
MPUPOJIBI.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: «llumieBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llemu nuranusy, «IKoJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jecay, «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOITOIE€HHBIC BO3ACHUCTBUS HA IPUPOAY», « BakHENIIE UCTOYHUKHU 3arPSI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIas coctamistomias ouochepo,
«®DakTopel  nerpamaumd  nouB», «llapHukoBeiid  3ddexT», «DakTOpbI
pPaZOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yrinepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojaedb-anmukamnus «Tunudable OMOIIEHO3BI», TepOapuit
«PacTtutenbHble coo0IIecTBaY, KoJuieKuuu «buoiienos», « Bpenurenu BaxxHeHImux
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», TepOapuu U KOJUIEKIIUHA PACTEHUIN U dKUBOTHBIX,
MpPUHAJJIEKAIIUE K PA3HBIM SKOJOTHUECKUM TpyIinam oJHOro Buaa, KpacHas kaura
Poccuiickoit ®enepanun, wu300paKXEHUST OXpaHSEMBIX BHUIOB pACTCHUU U
YKUBOTHBIX.



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

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOCHUS OOYyYalOIMMHUCA TporpaMM CpEeAHEro oOIero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTa «buonorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUSA OHOJOTHYECKOTO
3HaHUsS, TOTOBHOCTh M CMOCOOHOCTh OOYYaroIIUXCsl PYKOBOJCTBOBATHCS B CBOEHU
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHWE HKOJOTHMUYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE PE3ynbTAaThl OCBOEHUS MpeaMeTa «bHOIOrusD JOCTUTAKOTCA B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMUA, UICTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOICCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleccaM CaMOIIO3HAHUsS, CAaMOBOCIIMUTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULIMSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepannu, Opupoae U
OKPY>KAIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA W OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JIESTEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHMSI:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOIIErocst Kak aKTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBOXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTBH K COBMECTHOU TBOPUYECKOMN EATEILHOCTH MPHU CO3TaHUN YISOHBIX
MPOCKTOB, pEIICHUH Yy4YeOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHECHUHU
OMOJIOTHYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHATH €€

YMEHHUE YUYWUTHIBaTh B CBOMX JCHCTBHSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COIIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OIIMIOHEHTOB IPU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJIePKAHNS,

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBOKEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepesi PoauHoi, ropioctu
3a CBOM Kpal, cBOIO PojuHY, CBOM S3BIK M KYJbTYpPYy, HPOIUIOE W HACTOSIIEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOIHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
JOCTHXKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BuTHE OWMOJOTHHM, TOHMMAaHUS 3HAYCHHS OHOJIOTMHM B ITIO3HAHUH 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3ammuTe OTeuecTBa,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIEC PEIICHMUS,
OPUEHTUPYSACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUU C
TpaauusIMHu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAHHUE YMOIMOHATBLHOTO BO3ICMCTBHUSI )KMBOM MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 310POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U peann3aliysi 310pOBOro 1 6€30MacHOro o0pasa KHU3HU (310POBOE
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryisipHas (Qusuyeckas akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAHWE I1IEHHOCTH TpaBUJl HHJIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHUE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HAHHE LIEHHOCTU MacTePCTBa, TPYAO0IIO0HE;

TOTOBHOCTh K AKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIbHON
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3IMuHbIM cpepam MnpodhecCUuOHANbHON AESTEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHbIE TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0 W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K MTPUPOJIE KaK UICTOUYHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOUIEH CPEIbl;

OCO3HAaHHME TI00ATBHOTO XapakTepa 3KOJOTMYECKHX MpoOjeM M MmyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE TTPU U3YUCHUU OMOJIOTHH 3HAHMSI
M YMEHHMS TpHU PEIICHUH MpoOJieM, CBSI3aHHBIX C  palldOHAJbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPaHEHHWE pPAaBHOBECHUS B JKOCHCTEMAaX, OXpaHy BHUJIOB,
AKOCHUCTEM, Orochephl);



aKTUBHOE HENPUATHE AEUCTBUN, IPUHOCAILNX BPEA OKPYKAIOLIEH IPUPOIHOU
cpene, yMeHHE IMPOrHO3UPOBATh HEOJArOMPHUITHBIE SKOJOTHUYECKHE MOCIEACTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4HUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHMS, YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLHUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN JEATEIBHOCTH IKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE SI3BIKOBOM M YWTATEIBCKOM KYJBTYpbl KaK CpencTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMaHUEe chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpYXKaloleM MHpPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKA U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOieM
COXpPaHEHMs IIPUPOJIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUA MEAMIMHBI, CO3JIAHHE NEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh pecypcHble  MNpPOOJEMBI  pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  pallMOHAJIbHOMY
WCITOJIb30BAHUIO TIPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOIMYECKUX 3HAaHUHM B LEJIIX
NOBBILICHUSI OOIIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPpaMOTHOCTH OOydarommxcs, GopMHpyeMOit
IPU U3y4YE€HUH OMOJIOTHH;

IMOHMMAHUE CYLIIHOCTH METOJOB ITO3HAHUSA, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh IOJy4YaeMble 3HAHWUA JJIs aHaiu3a |
OOBSICHEHHSI SIBICHUIN OKpPYXKAIOIIEr0o MUpPa M MPOUCXOASIIMX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MMOJTYyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
peleHust IpoOJieM B peabHBIX )KU3HEHHBIX CUTYaIIHAX;

OCO3HAaHHWE LIEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIE;



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

METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaTbl OCBOEHMsI yuyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBICHHUE, MPOIIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIeI0BaHNE, HAOII0IEHNE, U3MEPEHHE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAIbHbBIE
ydyeOHble JEeHCTBUA (IIO3HABATEIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTHBHBIE),
obecneunBaomue GopMupoBaHue (yHKIMOHAIBHOM IPaMOTHOCTH M COL[MAJIbHOM
KOMIETEHIIMM ~ O0YyYarolMxcs, CHOCOOHOCTh OOydaroluXcsl HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOrPAMMBI CPEIHEr0 OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAIbHBIMH y4eOHBIMU N03HABATEJIbHBIMH
AeCTBUSIMM:

1) 0a3oBble JJOrHYecKue JeCTBUSL:

CaMOCTOATENbHO  (QOPMYyJIHMpPOBAaTH W aKTyaJlU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHUS, Ki1acCu(pUKaIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPYTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUH UX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCI0JIb30BaTh OMOJOTUYECKUE MOHATHUS Il 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS] B PacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSITh CXEMHO-MO/JIEJIbHBIE CPENICTBA JIs IPEJICTABICHUS CYILIECTBEHHBIX
CBA3€ M OTHOLIEHWH B H3ydyaeMblX OHOJIOTMYECKHMX OOBEKTaxX, a TaKxKe
OPOTUBOPEUHMI Pa3HOrO pPOJa, BBIIBICHHBIX B Pa3IUYHbIX HHPOPMAIIMOHHBIX
VUCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMbl C YYETOM aHaIu3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKU NIOCIIEIACTBUN ACATENBHOCTH;

KOOPAMHHUPOBATH U BIMOJIHATH paOOTY B YCIOBHUSAX PEAILHOTO, BUPTYaIbHOIO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 0a3oBbI€e MCCIIEI0BATEIbCKHE NeiiCTBUA:

BJIa/IE€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUJIBl JCSATEIBHOCTH 10 IOJIYYEHHIO HOBOTO
3HaHUS, €ro HUHTEPIpEeTalUU, MPeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTYalLMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

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

CTaBUTb M (HOPMYIHpPOBaTh COOCTBEHHBIE 3aJauyud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJISATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3a1ady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHNM, 33/1aBaTh IIAPAMETPBI U KPUTEPUU PEILLICHNUS;

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

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh LEJICHAINIPaBICHHbII MOUCK MEepeHoca CPEACTB M CHOCOO0B
JEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX PEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpEIaraTb OPUTMHAJIbHBIE MOAXOJBl W pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-IOMYJIIPHOM JUTepaTtype, OHOJOTHYECKHX CIIOBapsiAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHAIM3HpPOBATh
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCT;



(bopMyIMpPOBATh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METOIBI MPU TOUCKE H
otOope Omosornueckor MHGOPMAIMU, HEOOXOIUMOM NIl BHIMIOJTHEHUST YUEOHBIX
3a/1ay;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
ounosioruyeckoi nHGopManuu (CxeMbl, rpadUKd, TUarpaMMbl, TAOJIHIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAYYHBIM #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Owonornyeckor HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (HU3UYECKUE W
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBI, (HOpMyIbl, aO0peBHATYpy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAaclO3HAaBaHWS W 3aMWATHl  WHOOpMAaIH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBj1aieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JeHCTBUSIMMU:

1) oOmenme:

OCYIIECTBISATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, AKTUBHO y4aCTBOBATH
B JIMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS MpeiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIUNA JPYTHMX y4aCTHUKOB
JMasora Wik TUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOINECHMs, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, IMPEINOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIOCOOAMHU OOIIEHUS M B3aUMOJICUCTBHS, TOHUMATh
HaMEpEHUSs IPYTUX JIOJEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOIH30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eATeJIbHOCTh:

MOHUMATh M HCIOJIH30BaTh MPEUMYINECTBA KOMAHIHOW U WHAWBUAYAILHOM
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBHS MPH PEIICHUN YIeOHOH 3a1a9m;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHM C y4&€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0T0 YjieHa KOJUICKTHBRA,;

NpUHUMATh TEIM  COBMECTHOM  JEATEIbHOCTH, OpraHW30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTUKEHHUIO: COCTABIATH IUIAH JECHCTBUM,



pacnpenessaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IMOBEJECHUE B Pa3IUUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHre YHUBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranuzamnus:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUS JUIA BBIABICHUS MPOOJIEM H HX
pEIIeHNs B )KU3HEHHBIX U YUeOHBIX CUTYyaITUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBHSX M MOCTYIKAaX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENBHO OCYIIECTBIIATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHOM
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATEIILHO COCTABJISITH IIJIaH PEIICHHUS TPOOJIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIIUsIM;

pacuIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHUI;

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

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAHMIMH B
pa3HbIX 00JIaCTAX 3HAHUN, TIOCTOSHHO TOBBIIIATE CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENBHBIX MPOILIECCOB, UX PE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyalluH, BHIOOpA
BEPHOT'O PEIICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIU3€ pe3yJbTaToB
NEesATEeIbHOCTH;



3) npuHATHE Ce0HA M APYTUX:

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTAaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IPU AaHAINU3E€ pe3yJIbTaTOB
NESTEIIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP € TTO3UIMH JIPYTOr0 YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue s yueOHoro npeamMera «buonorus
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, MHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHWM, BUbI JAESITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
INPUMEHEHUIO 3HAHUU B Pa3IMYHbIX Y4E€OHBIX CHUTyalUsAX, & TaKKE€ B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThI MIPEAICTABICHBI IO roJIaM 00yUYEHUSI.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mnpeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUWA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUpPOBaAHHM COBPEMEHHOH €CTECTBEHHO-
HAay4YHOM KapTHHBl MHMpa M HAyYHOI'O MHMPOBO33PEHMS, O BKJIAJE POCCUHCKHUX U
3apyOEKHbIX yUYEHBIX-OMOJIOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUs KU3HEHHBIX 3a/1a4;

YMEHUE paCKpbIBATh COJEpkKaHUE OMOJIOIMYECKUX TEPMUHOB U TOHSTHIL:
KU3HbB, KJIETKA, OPraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U IPEBPAILICHUE YHEPTUN),
romMeoctas (CaMOperyisiusi), ypOBHEBas OpraHu3alUsl O KUBBIX  CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIHSA), HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAasl, LEHTpaJbHas JIOTMa MOJIEKYJsIpHOM Ouosnoruu), 3akoHsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOTooOpasus H
MPOUCXOXKICHUSI KyJIbTYpHBIX pacTeHuil H. . BaBunosa), onpenensts rpaHullbl UX
NPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO MO3HAHUS B OMOJIOTHUN: HAOIIOACHHUE U
ONMCAHME YKUBBIX CHCTEM, NPOLIECCOB M SBJICHUI, OpraHu3alus U IPOBEICHHE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEMbIMU BEIMYMHAMHU, OOBSCHEHHE IMOJYYEHHBIX pE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUN M 3aKOHOB, YMEHHUE JI€NIaTh BHIBOJIbI
Ha OCHOBAHMH IMOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapwWoT, OJHOKJICTOYHBIX W MHOTOKJIECTOYHBIX OpPraHW3MOB, OCOOCHHOCTHU
IPOIIECCOB: OOMEHa BEIECTB W MPEBPAIICHUS DHEPIUU B KIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHUE TPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, NIl TMPUHSITHUS MPAKTHYECKUX PEIICHUA B MOBCEIHEBHOMN
JKU3HH C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAaIOIIUX JIOJEH, COOMI0/IEHNS HOPM IPAMOTHOT'O MOBEJICHUS B OKPY’KaIOIIeH
MPUPOAHONW cpese, MOHMMaHWE HEOOXOIWMOCTH WCIOJIb30BaHUS JTOCTHKCHUIN
COBPEMEHHOU ounonorun " OMOTEXHOJIOTHIA Ul PalMOHAIBHOTO
PUPOOTIOIH30BAHNS,

YMEHUE pellaTh JJIEMEHTApHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
TUTUOPHUIHOE CKpEIMBAaHUE, CILEIJICHHOE HAaCJIEeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHus HaCJIEeIOBAaHUS MPHU3HAKOB Y
OpTaHU3MOB;

YMEHHUE BBIMOJIHATh JIA0OpATOPHBIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPHPETHPOBATH HHPOPMAITHIO
OMOJIOTHUECKOTO  COJEP)KAHUSA, BKIIOYAIONIYI0 TICEBJOHAYYHbIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWN B OHMOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE IMCHMEHHBIC M YCTHBIE COOOIICHUS,
000011as1 OMOJIOTHYECKYI0 MH(OPMAILIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

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

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAyYHOTO
3HaHHWS €CTECTBEHHBIX HayK, B (OPMHPOBAHUHU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH YeJIOBEKA JUTsl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKPBIBATh COACPKaHUE OMOJIOTHYSCKUX TEPMUHOB M ITOHSATHIA: BH/I,
MOMYJAIKsA, TeHOMOHA, DBOJIONMS, ABWXKYIIUE CHUIBI ((PaKTOpHI) HBOJIOIUH,
MIPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMd MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos3, ouocdepa;



YMEHHE H3jaraTh OHOJOTHYECKHE TEeOpuH (SBOMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKAass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogapimieBoro cxonacrtea K. M. bapa, yepenoBaHusl IIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuun A. H. CesepuoBa, yuenus o 6uochepe B. W. Bepnanckoro),
ONPENEATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHUE BJIAJIETh METOJIaMUA HAYYHOTO IMO3HAHMS B OMOJIOTHUN: HAOIIOICHUE U
OMMCAHUE KUBBIX CUCTEM, IPOIIECCOB W SIBJICHUM, OpraHu3alusl U TMPOBEICHUE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BBIJIBU)KEHUE TUIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH
MEXIy HWCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3yJbTaTOB,
MCIIOJIb30BaHHbBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHE JI€NIaTh BBIBOJIBI
Ha OCHOBAHMH IMOJTYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIC MPU3HAKU CTPOCHHS OHOJOTMYECKUX
OOBEKTOB: BUJOB, TMOMNYJSALMA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JI€UCTBHS SKOJOTMYECKHX (PAKTOPOB HA OPraHU3Mbl, IEpeHoca
BEIIECTB U TIOTOKAa HHEPIMH B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX HM3MEHEHUN B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYroBOPOTa BEIIECTB U OMOr€OXUMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSTH TMOJIYyYCHHBIC 3HAHUS JJIsi OOBSICHEHHS OMOJOTHYECKHUX
IIPOLIECCOB M SIBJICHHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30IacHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHN HOPM IPAMOTHOTO MOBEJICHUS B OKPYKAIOIIEH
MPUPOIHON cpesie, MOHUMaHHWE HEOOXOIUMOCTH HCIOJb30BaHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NOJIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEILIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKHUE PadOThI, COOMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKU OIIEHHMBATh M HHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTMYECKOTO  COAEP)KAaHMsSI, BKIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBbIE M YCTHBIE COOOLIEHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBo uacoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3aesioB H TeM nu(ppoBLIe
Ne n/m P Konrpoabnsie IIpakruueckue (mupp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
1 b 2 0.5
HOZTOTHA KaK HayKa https://m.edsoo.ru/7f41¢292
2 JKuBBIe cucTeMBI U UX OpraHu3aIus 1 bubnmnorexa LIOK
p H https://m.edsoo.ru/7f41¢292
3 XUMHYECKHH COCTaB U CTPOECHUE KIETKHU 8 1 bubnnorexa LIOK
P https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
4 XK
HSHCACATCIEHOCTD KICTKH 6 https://m.edsoo.ru/7{41c292
5 PazMHOkeHUE 1 HTHAMBUAYATBLHOE PA3BUTHE 5 | bu6mmoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 2 15 bu6mmoreka [IOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
. Cenexuus opranu3MoB. OCHOBBI 3 bubnnorexka [JOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
C3CPBHOC Bpemi https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoaudecTBo uacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM mudpoBLIe
Ne i/m P Konrpoabnbsie IIpakruyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
I IBOMOIHOHHAs GHONOTH ? ! https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 0.5 Bbu6mmotreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opra"gu3Msl U OK aroIas cpeaa 5 1 buGnuorexa [IOK
P pyzaiot pedt https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 §) 9
Coo0111ecTBa U YKOIOTHYECKUE CUCTEMBI hitps://m.cdsoo.ru/Tf41ccT4
bubmmoteka IIOK
5 P 2
C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBILEE KOJIMYECTBO HACOB I10
1 34 0 2.5

I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 buoiiorus B cucreme Hayk 1 https://m.edso0o.ru/863e6122
https://m.edsoo.ru/863e¢632a
MeToanl TO3HAHUS KHUBOM
npupoabl. [IpakTuueckas padora
2 NE lp«I/ICHOJII:)SOBaHI/Ie aefmqnmx 1 0.5 bubmorexa OK
B P ' https://m.edsoo.ru/863e6122
METOJIOB MPU U3YUYECHUU
OMOJIOTHYECKUX 00BEKTOBY
3 Bbuonorunueckue cucTeMsl, | bu6nmorexa LIOK
MPOLIECCH] U UX U3YYECHHE https://m.eds00.ru/863e¢6564
4 XuMHUuecKkui coctaB KieTku. Bona 1 bubnuoreka [{OK
A MAUHEPAIBLHBIE COJIN https://m.edsoo.ru/863e674e
bubnunorexa LIOK
5 benku. CoctaB u cTpoeHne OCIIKOB 1
p https://m.edso00.ru/863e6b72
DepMeHThl — OMOTIOTUYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3y4yenue | 0.5 bubmuotexa [IOK
KaTaTUTHYECCKON aKTHBHOCTH ' https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTH KaTajasbl)»
buo6 OK
7 VYraesoasl. JInumuast 1 nosmotexa I

https://m.eds00.ru/863¢6870




bu6nmoreka [IOK

8 Hyxnensossie kucnorst. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u meTonbl n3y4eHus bubnuoreka [JOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 KieTka kak mnenoctHas xKuBast
crucrema
CrpoeHnue 3ykapuoTHYECKOM
kieTku. JlabopaTopHas padora Ne 2
«M3yueHue cTpoeHUs KIETOK bubnunoreka LIOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0o.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTIpEIapaTax U ux
OIIMICAaHHUE»
bubnuoreka [{OK
12 OOMeH BeIeCTB MM META00IN3M hitps://m.cdsoo.rw/863¢766¢
bubnmorexa LIOK
13 PotocunTes. XemoCHHTES https://m.eds00.ru/863e7¢98
. bubnuoreka [{OK
14 JuepreTeckuii 0omen https://m.edsoo.ru/863¢7aae
JKu3HeHHBIN MK KIETKH.
Jlenenue kiaeTku. MuTos.
15 JlaGopaTtopnast pabota Ne 3 0.5 bubnuoteka [JOK
«Habmromerre MUTO3a B KIIETKax https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyka Ha
TOTOBBIX MUKPOIpENnapaTax»
16 buocunTes 6enka. Peakius bubnunorexa LIOK
MaTpUYHOI'0 CUHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsmus — OnocuHTE3 OENKa bubnnorexa [IOK

https://m.edso0.ru/863e796¢




18 Hexkierounsie popmMbI )KU3HU — bubnmnoreka HOK
BHPYCBI https://m.eds00.ru/863¢7540
bubnmoreka [IOK
19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e83 1e
. bubnuorexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII0I0TBOPEHHE.
JlaboparopHas pabota Ne 4 bubmmoreka [JOK
21 0.5
«3yueHue CTpOeHUS MTOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
” WuauBuayanbHOE pa3BUTHE bubnunoreka LIOK
OpraHu3MoOB https://m.edsoo.ru/863e8436
I'enernika — Hayka o
23 HacJe CTBeHHOgTKI/I " bubmorexa HOK
e https://m.eds00.ru/863e8612
M3MEHYUBOCTH
3aKOHOMEPHOCTH HACIIEAOBAHUS
24 P M 6 A bubnuoreka [{OK
MpU3HaKOB. MOHOTHOpHIHOE https://m.edso0o.ru/863e8878
CKpEIIUBaHUE
UTHOPHUIHOE CKPEIUBaHUE.
25 élax H iejaBHcmforlg bubmorexa [IOK
° https://m.edsoo.ru/863e89a4
HaCJIeI0BaHUS IPU3HAKOB
CuernuieHHOe Hacae10BaHNe
26 npusHakoB. JlabopaTopHas pabora 0.5 bu6muoreka [JOK

Ne 5 «M3yueHue pe3ynbpTaToB
MOHOTHOPUIHOTO U TUTHOPUIAHOTO

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




CKpEIIUBaHUS Y IPO30(HIIBI HA
TFOTOBBIX MUKpOIIpenapaTax»

7 I'enetuka nona. HacinenoBanue | bubnunoreka LIOK
MPU3HAKOB, CIETJIEHHBIX C MOJIOM https://m.edsoo0.ru/863e8c60
M3menunBocTh. HeHacneacrreHHas
M3MEHUYUBOCTh. JlaboparopHas

)8 pabota Ne 6. U3yuenue 1 0.5 bubnmoreka [JOK
MOAM(UKAITMOHHONW N3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BapHAIMOHHOTO psJia
Y BapHallMOHHON KPUBON»

HacnencrBenHass ”3BMEHUYUBOCTb.

29 JlaGopaTtopnast pabota No 7. 1 0.5 bubmmoreka [JOK
«AHamu3 MyTalui y 1po30(uisl https://m.edsoo.ru/863¢c8efe
Ha FOTOBBIX MUKpOIIpENapaTax»

bu6mmoteka IIOK

30 I'enernia enopeka ! https://m.eds00.ru/863e¢8d78
Peseprubiit ypok. O600111eHIE TIO

31 Teme «HacmencTBeHHOCTh U 1
M3MEHYMBOCTH OPraHU3MOB)

bubmmoteka IIOK

32 (Cenexupa kax Hayka u mpouece ! https://m.eds00.ru/863¢9214

1 MeTonp! 1 TOCTHIKEHHS CEJIEKITNH | but6mmorekxa [IOK
pacTEeHN U KUBOTHBIX https://m.edsoo.ru/863e9214

14 buorexHnonorus kak orpacib | bubmuoreka [IOK
MPOU3BOACTBA https://m.eds00.ru/863e¢9336

OBHIEE KOJIMYECTBO YACOB I1O 34 4

[TPOTPAMME




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uugposbie
n/n Tewa ypoxa Bceero Koutpoabneie  Ipaxkriyeckue u3ydyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 buGnuorexa [IOK
https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTHS NpeAcTaBIeHUN 1 Bu6mmoteka [IOK
00 3BOJIIOLUU https://m.eds00.1u/863e9570
bubnunoreka LIOK
3 MuipossosmoLHs ! https://m.edsoo.ru/863e9cle
[Tomynsanus Kak 351eMeHTapHas
€AMHUIA BUJIA U DBOJIIOIIH.
4 Jlabopartopnast pa6ora Ne 1 1 0.5 bubmorexa HOK
https://m.eds00.1u/863e¢99c6
«CpaBHEHUE BHJIOB T10
MOP(}OITOrHUEeCKOMY KPUTEPHIO)
5 JIBUoKyIIMe cuibl (3JeMEHTapHbIe | bubmmnoreka HOK
(akTOpbI) FBONIOINH https://m.edsoo.ru/863e9da4
. bubnuoreka [{OK
6 EctectBenHsblit 0TO0p U €ro popmbl 1 hitps://m.cdsoo.r/863¢9ed0
Pe3ynbTaThl 3BOMIOLMN:
MPUCIIOCOOJIEHHOCTh OPTaHU3MOB U
. BH1000pazoBanue. JlaboparopHas | 0.5 bubnuotexa [JOK
pabota Ne 2 «Onucanue ’ https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OpTaHu3Ma U
€€ OTHOCUTEIBLHOTO XapaKTepa
2 Hamnpasnenus u nytu | bubnmoreka [JOK

MaKpO3BOJTOIHNHN

https://m.edso0.ru/863e¢9¢cle




9 Heob6patumocTs 3BOTIONINH
10 WcTopus xu3Hu Ha 3emiie U
METO/IbI €€ U3YUECHUS
1 I'unoressl NPOUCXOKIACHUS KUZHH bubnuoreka [JOK
Ha 3emuie https://m.edsoo.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3emMJie 10 spam bubnuorexa [IOK
U Iepuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIUU
PaCTUTENTHHOTO U KUBOTHOTO MHpA.
13 [IpakTuueckas padora Ne 1 0.5 bubmmoreka [JOK
«M3yueHne UCKOITaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUICKLIHSIX )
14 CoBpemeHHas cuctema bubmmnoreka HOK
OpraHr4eCKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOLIHS YEJIOBEKa bubmuoreka [{OK
(anTpoOmOTEHE3) https://m.edsoo.ru/863eac2¢c
16 JIBmoxymiue cuibl (paKTopsl) bubnuoreka [{OK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH BOJIOLHUU
YyeJoBeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIC bubmmnoreka [JOK
ajarTaluy YeJoBeKa https://m.edsoo.ru/863eaea
PesepBHelil ypok. O600IIEHHE 10
19 TeMme «BO3HMKHOBEHHE U Pa3BUTHE
KHU3HU Ha 3emiie»
20 DKoJ0rus Kak HayKa




Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bu6nmoreka [IOK

21 (baxTopsl https://m.edsoo.ru/863eafec
AbGuoTtnveckue HakTopsbl.
JlaGopaTopHas padora Ne 3.
«Mopdonoruyeckre 0COOCHHOCTH

22 pacTeHUi 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)»
bubnuoreka [IOK

23 buorueckue paxroper https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonyisiuu. [Ipaktuueckast pabora

24 No 2 «Iloacuér mnoTHOCTH 0.5
MOMYJISIIUKA pa3HBIX BUOB
pacTeHuin»

75 Coo0riecTBa OpraHu3MOB — bubnmnorexa [JOK
OUOIIEHO3 https://m.edsoo.ru/863eb46a

2 DKOJIOTUYECKHE CUCTEMBI bubmmnoreka HOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBbIE MOKa3aTeNn

7 9KOCHUCTEMBI. JKOJIOTUYECKHE bubnuoteka [JOK
nupaMuibl. CBOHCTBA SKOCHUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 [IpupoaHbIE SKOCUCTEMBI

29 AHTpPONIOT€HHBIE IKOCUCTEMBI

30 buocdepa — rinobanpHas bu6muoreka [JOK

3KOCHUCTEMA 3EMIIHA

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




31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmnoreka HOK
ouocgepsl https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B Onochepe 3eMiaun 1

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

34 TeMbl «CooO1iecTBa 1 1
9KOJIOTUYECKHUE CUCTEMBI»

OBILIEE KOJIMYECTBO YACOB I10 14 )5
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

1.buonorus. 10 knacc: yueOHuk: bazoBblii 1 yriyOn€HHbIN yPOBHHU.
N.B.Aradonos , B.W. CuBornazos. M: «IIpocBenienue».

2. buonorus. 10 xnacc: yueOHuK: ba3oBelil 1 yriyOJEHHBIM YPOBHHU.
N.B.Aradonos , B.. CuBormnazos. M: «I[IpocBemieHuey.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1.Metomudeckue mocoOus AT yIUTEINS; TUAAKTHISCKIE MAaTEPHAIIBI IS YPOKOB.
2. http://gotourl.ru/1122 O6pazoBaTenbHbBIN BUACONOPTAIL.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1. Poccuiickast 37eKTpOHHAs IIKOJIa

2. http://school-collection.edu.ru/).«Eaunas xomnexkuust Lnpposeix OOpa3oBaTeTbHBIX
Pecypcos»

. http://www.fcior.edu.ru/

. www.bio.lseptember.ru — razera «buonorus»

. Www.bio.nature.ru — Hay4HbIe HOBOCTH OMOJIOTHH

. www.edios.ru — Di0c — EeHTp TUCTAHIUOHHOTO 00pa30BaHUs

. http://gotourl.ru/1124Buneoypoku.

. http://video.edu-lib.net — yueOHbIe DHIIEMBI
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