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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuenryaiabHele nonoxenus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
oO1mrero oopazoBanusi B Poccuiickoit denepaiinu, a Takke MOJI0XKEHH 0 crienuduke
Ouonornu, €€ 3HAYCHWH B TIO3HAHMM >KUBOM MPHUPOABI U 0OECIeYCHHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma no 61oI0rUM JTAET NPEACTABICHUE O LENsIX, 00 001el cTpaTeruu
oOy4eHus1, BOCIIUTAHUSA U PA3BUTHSI 00yUaIONINXCs CPEACTBAMH Y4eOHOTO ITpeiMeTa
«buonorus», onpenenser 00s13aTENbHOE MPEAMETHOE COAEPIKAHUE, ET0 CTPYKTYPY,
pacnpeneseHue 1Mo pasziefnaM M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh
U3y4YeHUs] y4eOHOro MaTepualia ¢ y4€TOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOIO MPOILECCa, BO3PACTHBIX OCOOEHHOCTEH
oOyyJarommxcs.

B nporpamme o 61010THN TaK)Ke YIUTHIBAIOTCS TPEOOBAHUS K TIIIAHUPYEMBIM
JUYHOCTHBIM, MeETalpeAMETHbIM W TPEIMETHBIM pe3yjbTaTaM oOOydeHUs B
hopMUpOBaHUH OCHOBHBIX BUIOB y4eOHO-TI03HABATEILHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MPUHIIMI TPEEMCTBEHHOCTH B M3yYe€HUM OuoJjoruu, Onarojgapss uemMy B Hel
MIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUW, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUYECKOTO MBIIIICHUS, IPEICTABICHUI O 3I0POBOM
oOpaze *KU3HM U OEpeKHbIM OTHOIIECHHEM K OKpYXKalolllel MpUPOIHON cpene.
[ToaToMy Hapsimy ¢ u3yueHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKXkKe 3HAHHUM O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTPaMMe MO OMOJIOTMH YJEICHO BHHMAaHHE HCIIOH30BAHHIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAIHBIX 3a/1a4, B
TOM 4YHCIE: TMPO(QUIAKTHKK HACIEACTBEHHBIX 3a00JIEBaHMI YEOBEKA, MEIUKO-
T€HETUYECKOT0 KOHCYJIBbTUPOBAHUS, 000CHOBAHMSI HKOJIOTHYECKH 11eJIeCO00pa3HOTro
MOBEACHUS B OKPYXKAIOWIEH NMPUPOIHONW Cpele, aHaln3a BIUSHUS XO35MCTBEHHOU
JeSITEIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX YKOCHCTEM.
VYcunenue BHHMMaHHMS K MPUKIATHON HAMpaBiICHHOCTH Y4YEOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTBIO OOECTIEUeHHUs YCIIOBUH [Tl pELICHHUS



OJTHOM M3 aKTyaJIbHBIX 3aJ]1a4 IIKOJIBHOIO OMOJIOrMYECKOT0 00pa30BaHUs, KOTOpas
npeanonaraet (GOpMUPOBAHUE Yy OOYYAIOMIMXCSA CIHOCOOHOCTH aJanTHPOBATHCS K
VU3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecTo. OHa oOecrieunBaeT (OPMUPOBAHUE y OOYyYarOIIMXCS IMPENCTABICHUM O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHHUS O KUBOHM MpHUpoje, e
OTJINYMTENIbHBIX TMPU3HAKAX — YPOBHEBOW OPraHHU3allMA W 3BOJIIOLUHU, CO3HAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (OPMUPOBAHUSA
(YHKIIMOHAJIBbHOW TIPaMOTHOCTH, HAaBBIKOB 3J0pPOBOrO M 0Oe3omacHOro obpasa
YKU3HH, DKOJIOTMYECKOTO MBILUICHUS, IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
1 YEJIOBEKY.

bonbiioe 3HaueHre OMONIOTUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  obmero oOpa3oBaHUs,  COLUAIM3ALIU
oOyuatomuxcs. M3yuenue 6uoiaoruu o0ecrneurnBaeT ycioBus s (GOpMUPOBAHMUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbI, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
MPEICTABICHUSIMHU U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKH, XUMHUH U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeIHA3HAYCHUM Y4eOHOro IpenMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICICHUS NOIXOJOB K OTOOpY H
CTPYKTYPHPOBAHUIO €T0 COAEpKaHUs, TMPEICTABICHHOTO B IIPOrpaMMe IIO
OHOJIOTUH.

Otb60p comepxkanus ydebHoro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBl OCBOMTH 3HAHHUA M YMEHHs, 3HaYUMbIE JIs
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACNSIIONIME aJCKBaTHOE IOBEICHUE
yeJoBeKa B OKpY’Karolleld MPUPOAHOM cpelie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
XKU3HU U MPaKTHUECKOM jesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIyaT OCHOBOM At pOpMUpPOBaHUS
MPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOLUIMX  T'yMaHM3alluu
OMOJOTNYECKOro 00pa3oBaHMsl.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuajga B IPOTrpaMMe I10
OMOJNIOTMH OCYIIECTBICHO € Y4YETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHMH 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHU3alvu U
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npenmera «bromorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bruonorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak
Oouonoruueckas cucreMa», «CuctemMa M MHOroo0Opasue OpraHUYeCKOTO MHUpPay,
«OBOJIIOLMS KUBON PUPOJBD», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.



Llens u3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM pa3HOTO0 paHra © MpuoOpeTeHHe YyMEHH
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JIEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIIMX 3a]1ay:

OCBOCHHME OOYYaIOIUMUCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIy>KaIlUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAy4YHOTO TMO3HAHMSI, CTPOCHUH, MHOTO00pa3ui U OCOOCHHOCTSIX KUBBIX
CHCTEM pPa3HOTO YPOBHS OPTaHHM3AIINH, BBIIAOIINXCS OTKPBITHSIX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOy4YalOIMIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEW B Mpollecce aHalnM3a JAaHHBIX O MYTSIX pa3BUTUSA B
OWOJIOTMY HAyYHBIX B3IVIBIIOB, WACH M TOIXOI0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOT0 YPOBHS OPTaHHU3aUY;

CTAaHOBJICHHE Yy oOOydJarommxcst oO0meil KyJnbTypbl, (YHKIIMOHAILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATH U OILEHUBATDH SBJICHUS OKPY>KAIOIIETO
MUpa KUBOW TIPUPOJIB HA OCHOBAaHUH 3HAHUH M OTIBITA, MOTYYEHHBIX TIPH U3YUCHUN
Onooruy;

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

BOCTIIUTaHHE YOEKIEHHOCTH B BO3MOKHOCTH IMO3HAHUS UYEIOBEKOM >KHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOTIOICHUS dTUIECKUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMICHUS YPOBHS
IKOJIOTUYECKOH KYIBTYPHI, 4711 (GOPMHUPOBAHHSI HAYIHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPYXKAIOIEn cpejie,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIIOJCHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM Y4YEOHBIM IMPEAMETOM, BXOIAIIUM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

Jlist m3ydenusi OMoI0ruu Ha 6a30BOM YPOBHE CPETHETO OOIIEro 00pa3oBaHus
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 yac B HenemO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocodueit, ITUKON, ICTETUKON U MPaBOM.
Ponb Ouonoruu B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

Metoabl TO3HAHUS KUBOUW MPUPOIbI (HAOII0IEHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJETUpPOBaHUE, CTaTUCTHYecKass 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 NpaKkTHYeCKHe PadoThI:

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

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aIiii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

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

O6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelIeCTB B KkieTke. llommepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe OETKOB. AMUHOKHCIOTBI — MOHOMEPHI OETKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmeHTHI — OnoJoTHuYecKre KaTam3aTopel. CTpoeHne PepMeHTa: aKTHBHBIH
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otangus
(GhepMEHTOB OT HEOPTaHWYECKUX KaTalu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W THoJucaxapuibl (Kpaxmai, TJIMKOTEH, IeJUTI003a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIHUIOB KaK UCTOYHUKOB SHEPTUHU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
ujel 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOIbl U3yUYEHUs KIIETKH.

Kietka kak nenoctHas xuBasi cucteMa. OO1ye Npu3HaKku KIETOK: 3aMKHYTast
HapykHas MmemOpana, Moiekynsl JIHK kak reHetumdeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsl TMpoKapuoTHYecKor kieTku. Kierounas crenka Oaktepuii. CtpoeHHe
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsA CTEHKA, INIMKOKAJIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa v pyHkiuu. [{utormasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
nr30cOoMBbl.  [IoTyaBTOHOMHBIE OpPraHOWbl KJIETKU: MUTOXOHIAPHUH, TUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJpuM u t1iactun. Bunel mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKUA: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOJIHU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

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

TpaHcnopT BELIECTB B KJIETKE.

JdleMoHCcTpaum:

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

Jnarpammel: «PactipeiesieHue XUMUYECKUX DJIEMEHTOB B HEKUBOU IMPUPOAEY,
«PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJILH.

Tabmuubr u cxembl: «llepuogudeckas TabauIa XUMUYECKUX JIIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes Oenka», « CTpoeHrne MOJIEKYJIbl Oenkay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOoeHHE >KMBOTHOM KIIETKHY,
«CTpoeHHEe pACTUTENBbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTE€pUAIBbHBIX KJIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota No 2. «/3ydyeHue CTpoeHHsS KIETOK pacCTEHUH,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpONpenaparax M HX
OMHCAHUEM.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabosn3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPIUM B IMOHUMAaHUU
MeTabom3ma.

Tunsl oOMeHa BeliecTB: aBTOTPOHBIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®orocunTe3. CBeroBas W TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycinoBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIOIUe OakTepun. 3HAUCHUE XEMOCHUHTE3a JIJIs
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHUE YHEPTUU B KIIETKE. DTarbl SHEpreTuueckoro ooMeHa. ['nmukomnus.
bpoxenne u ero Buibpl. KucinopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanne. IPPHEKTUBHOCTb FIHEPTETUUECKOT0 OOMEHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uHopmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Otanbl TpaHciusauuu. KomupoBanue amuuokucinor. Pombp pubocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpeiTust Bupycos (. WM.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XKWUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc ummynonedurura gyenoseka (BUY) — BozOyautens CITM/]a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunbel nutanusy, «Meradonuzmy, «MUTOXOHAPUSY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbM nuki Bupyca CIIM/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mozenb cTpykTypsl JJHK.

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KnerouHplii UK, WM JKU3HEHHBIM LUK KieTku. MHTepdaza u MHUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKkue OCHOBBI PAa3MHOKEHHUS M  UHAUBUAYAJIBHOTO  pPa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. bBUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meito3a. [Iponecchl, mpouCcXosllMe Ha CTagusAX Meio3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U sSIMYHUKU. OOpa3oBaHue W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SHLEKIETKAa) — CIHEepPMATOre€He3 M OBOIEHES.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisiuusi, opraHoreHe3. IloctamOpuonanbHOe pasButhe. TuUIbI
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pazButue pacrenuil. OHTOreHE3 IIBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukin», «Pemnmukauus JHK», «Mutos»,
«Meiiosy, «IIpsMoe U HenmpsiIMOe pa3BUTHE», «l 'aMeTOreHe3 y MJIECKONMUTAIOUINX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «Cnepmaro3onasl
MJICKOIIUTAIOIIETOY, «SIHlIeKIeTKa MieKonuTaromero», «Kapuokunes B KieTkax
KOpEIlIKa JIyKa», MarHUTHas MOJEb-anIuIuKanus «J/leieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOIpENnapaTrax».

JlabopatopHas pabora Ne 4. «M3yueHue CTpOECHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTUH B CTAHOBJICHUU TCHETUKH. BKiIam poCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJIeI0BaHUsl MPHU3HAKOB, YCTAHOBJICHHbIE . Menaenem.
MonorubpuHoe CKpenBaHue. 3aKoH eAauHooOpa3usi THOPHUIOB TEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH PaCIICIUICHU PU3HAKOB. [ nnore3a
YuCTOTHI raMeT. [loiHOE ¥ HEeMmoMHOe TOMUHUPOBAHUE.

JurubpuaHoe  CKpeluMBaHWe. 3aKOH  HE3aBUCHUMOTO  HacCJeOBaHMS
npu3HakoB.  lluToreHeTHMueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuerieHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana no crierieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapymieHune clerieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOpUsI HACIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMocoMBbI. ['omMorametrHele M rereporaMeTHble oOpraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuum npuszHaka. KonuuecTBEeHHbIE M KAaYE€CTBEHHBIE MPU3HAKH U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIEeCC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTU. MyTaliMoHHasi U3MEHUUBOCTh. Kitaccudukanus MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuorun wyenoBeka. OCHOBHBIE METOABI TE€HETHKHU
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
OOJIE3HH C HACJEICTBEHHOW MpPEIpacroyioKEHHOCThIO, XpPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTHKH, TPOPIIAKTUKA U JICUEHUS TeHETUUECKHIX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOTCHETUYECKast
OCHOBA», «3aKOH PACIICIIJIEHUS U €r0 IUTON€HETUYECKAasi OCHOBa», «3aKOH YUCTOTHI
rameT», «JlurubpuaHoe ckpemmBanuey, «LluTonornyeckre OCHOBBI JUTUOPUTHOTO
CKpeluBanusy, «Menosy», «B3anMoaencTeue ajielibHbIX TEHOBY, «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4eJoBeKay, «I eHeTnka moiyia», «3aKOHOMEPHOCTHU
HACJIEIOBAHUS, CLEIUICHHOTO C MOJIOM», «KapHOTUIIBI YeIOBEKA U YKUBOTHBIX),
«Bunpl uameHunBoCcTHY», «MoaudukalmoHHas HU3MEHUYHMBOCTHY, «HacnemoBanue
pesyc-daktopay, «I'eHeTuka rpyIm KpoBu», « MyTalluOHHasI ”3MEHYUBOCTHY.

O6opynoBanue: MojaeNu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct
XPOMOCOM», MEKPOCKOII 1 MUKpoTipenapart «JIpo3odunay (Hopma, MyTanuu OpMbI
KPBUILEB U OKPACKU Teja), repoapuit «I opox MmoceBHOM.



JlabopaTtopHble M npakTHYecKHe padoThbI:

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

JlabopaTtopHas pabora Ne 6. «M3yuenrne MoaupUKaIMOHHOW U3MEHUYUBOCTH,
MIOCTPOCHUE BaPUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOD.

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

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

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYyenue H. U. BaBuiioBa o eHTpax NPOUCXOXKACHHUSI U MHOT000pa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX0KIEHHS JOMAIIHUX )KUBOTHBIX. COpT, MOpOa, IITaAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBblii U MHAUBUAYAIbHBINA OTOOPHI B
CENEKIIMU pPACTEHUNM M JKUBOTHBIX. OIIEHKa JKCTephepa. bIM3KOpoICTBEHHOE
cKpeluBaHue — uWHOpuAMHT. Yucras nunHus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
OtnanéHnast rubpuanszanus u e€ ycnexu. VMIckyccTBeHHBII MyTareHes u nojayyeHue
HOJIATIONIOB. JIOCTHKEHNS CENEKIIMHA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTrexHonorus kak oTpacib MPOU3BOACTBA. |'€HHAs HMHXEHEpPHUs. ITaIbl
co3ganusi pexomoOuHanTHoM JIHK wu TpaHcrennsix opranuzmoB. Kiertounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTraHU3MOB.

Okojoruueckue W dtudeckue  mpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

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

Tabnupl U cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U epeHOC TEHOB, XPOMOCOM).

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

JlaGopaTopHblie M NpakTU4YecKUue padoThbl:

Okckypcust «OCHOBHBIE METOABI W JOCTHXKEHUS CEJEKIUU PACTEHUU U
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  y4aCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaToOpuIo
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OMOJIOT M.

[TpennochlIKM BO3HUKHOBEHMSI HBOJIIOLIMOHHOW TEOPUH. OBOJIIOLUOHHAS
Teopusi U €€ MecTo B OMoNoruu. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OHOJIOTMU U APYTHUX HaYK.

CBuzerensctBa 3BOMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
NOSIBJICHUS BHUJOB B THaAJEOHTOJIOTMYECKOM JIETOMHUCH, MEPEXOAHBIE (OPMBI.
buoreorpaguyeckue: cxoncTso u paznuuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IU4Ms SMOPHOHOB pPa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHUE: TOMOJOTUYHBIE, AHAJOTUYHBIE,
pPYJIMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochulkM BO3HUKHOBEHUS
JapBUHU3Ma. JIBHOKyIIME CHJIbI HBOJIIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIeiIEHHAas: W3MEHYMBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bosroruu (CTD) u e€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBosonus. [lomymnsius kak eAMHUIA BUAA U SBOIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B Mpupojae. MyTallMOHHbBIN
npouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomynsiimOHHBIE BOJHBI U JIpeud
reHoB. M30isumst 1 Murpanus.

EctecTBeHHbIII 0TOOp — HamnpaBisiomuil Qgakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCTh OpraHM3MOB KakK pe3yjbTaT 3BoJoUMU. [Ipumepsl
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMoph03bl M HAHOATATITAIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BHUJ1I000pa30BaHus: TeorpaduuecKoe, IKOJI0rHIeCcKoe.

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

[IponcxoieHne OT HeClEeUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crenuanu3anus. AqanTuBHas paguarus.

JdeMoHCcTpanuu:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M.
bap, O. I'ekkens, @. Mronnep, A. H. CeBepiios.



Tabmus! 1 cxembl: «Pa3BuTre opraHMuecKOro Mupa Ha 3emiiey, «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
cyuiecTBoBaHue», «EcrecTBeHHbI 0TOOPY», «MHOrooOpasue COpTOB pacTEHHI,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsiuu»,  «MyTtamnronHas
U3MEHUYHUBOCTHY, «Apomopdo3bl», «Uauoamantanum», «OOmas aereHepanus,
«/IBmxymue cuibel 3Bomouuny, «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHuE», «IIpuCIOCOOIEHHOCT OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMUECKOE BUI000pa30BaHHUE.

OO6opyioBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsiH, Kosuiekiusi «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJIECHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAINPABICHUS 3BOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKius «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Mojnenp ammmkauus «llepekpéct
XPOMOCOM», BIIaXKHBIE ITpenapaTel «PazButue HacekoMoroy, «PazButue asarymkmn,
MuKponpenapar «/Ipozoduia» (HopMa, MyTauuu GopMbI KPbUIBEB U OKPACKH TEJA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

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

JlaGoparopnas padota Ne 2. «Onucanue nprucnocoOJIEHHOCTA OpTraHu3Ma U €&
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU Ha 3emure.

JloHayuyHbIE TIPEACTABICHUS O 3apOXKACHUM XKU3HU. HayuyHble TUnOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: abuoreHe3 W mMaHCHepMus. XHUMHUYECKas
HBOMIONUS. AOHMOTEHHBIM CUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPraHMYECKHX.
DKCIEPUMEHTAIBHOE MMOATBEPKIACHNE XUMUYECKON dBOMOINY. HavanpHble 3Tansl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE MNPOTOKJIETKHU. IlepBble KIETKM M HMX 3BOIIOLMA.
®opMHUpPOBaHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mepuoibl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3so030iickas 3pa u €€ nepruoabl: TPUACOBBIN, FOPCKUIM, MEJIOBOM.

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MaJCOT€HOBBIM, HEOTECHOBBIN,
AHTPOMIOTE€HOBBIM.

XapakTepucTKa KJIMMaTa U TeoJornyeckux mpoiieccoB. OCHOBHBIE Tallbl
HBOJIIOIIUU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHN U
KUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHKE TPYII KUBBIX OPraHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue 3BoJoUHH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

OBOJIOLHMA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
MIPOUCXOKJICHUHN YelloBeKa. MeTtonbl H3ydeHusi aHTponoreHesa. CxolcTtBa u
pa3In4Ks 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyuiue cuibl (pakTopsl) anTponorene3a. HacneacTBeHHass UBMEHUUBOCTh
U eCTeCTBEHHbII 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KM3HU, M3TOTOBICHUE OPYIUi
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIMM U BETBH 3BOJIFOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbii, YenmoBek mnpsaMoxoasuuii, YenoBeKk HEaHACPTAIbCKUN, YernoBek
pa3ymHbIil. Haxoakum HMCKONaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckre packl. OCHOBHblE  OOJbIIME  pachkl:  €BPOINEOUIHA
(eBpa3umiickasi), = HErpo-aBCTpaJioMJHas  (PKBAaTOpUalbHAas),  MOHIOJOUJIHAS
(a3maTcko-aMepukaHckas).  UepTsl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

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

Tabmuipbl 1 cxembl: «BosnukHoBeHne ConaHEUHON cHUCTeMbl», «Pa3BuThe
opraHuuyeckoro wmupa», «PactutenpHas kieTtka», <OKuUBOTHas  KJETKay,
«IIpokapuoTnueckas kieTtka», «COBpeMEHHas CHUCTEMa OPraHWYECKOIOo MHUPAY,
«CpaBHEHHE aHATOMHUYECKHX 4YEpT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa MAJCOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 YEJIOBEKa», «/lpeBHenmme moan», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JI0N», «HenoBeYeCKrue pacoD».

O6opynoBanue:  mymsiku — «lIpoucxoxknaeHue — yenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblld, KPOMaHbOHLA), CIEHNKH WIH
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHI,
pyowna, ckpebiia), TEeOXpoHOJoTHMUecKas Ta0iuna, Kowiekuus «Dopmbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUIN».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktuueckast padbota Ne 1. «M3yyeHue MCKOMaeMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJUICKLIUSAX).

DKCKypcusl «IBOJIIOIUSL OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WIN KpaeBeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy:Kamomias cpeaa.



DKOJIOTHs KaK HayKa. 3aJa4yd ¥ pa3aeibl 3KOJOTHA. MeTOoabl 3KOJIOIrMYECKUX
UCCJIEIOBAHNN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTtnyeckue, OWMOTHYECKHME U AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAaHU3MBI.

AlGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JICUCTBUIO  aOMOTHYECKUX  (PaKTOpOB.
buosiornueckue puTMBl.

buotnueckue akTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUI: KOHKYPEHIUS,
XUIIHUYECTBO, cCUMOMO3 U ero (opmel. Ilapazutusm, kKoomepausi, MyTyalusM,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHWYECTBO). AMEHCAIN3M, HEUTPAIU3M.
3HaueHue OMOTHMYECKMX B3aMMOJCHCTBUM 1751 CYIIECTBOBaHHUS OPIaHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSLMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
MuUrpanvs. J[mHaMuKa 4ACIEHHOCTH MOIYJISIUU U €€ peryssaiusl.

JlemoncTpanum:

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

Tabnuupl u cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpenbpl 0OMTaHUS
opranusMoBy», «®Poronepuoausm», «llomynsuum», «3aKOHOMEPHOCTH poOCTa
YHCIEHHOCTHU NOMYJIAIUU HHPY30pun-Typenbkmn», «[lumessie nenm».

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlaGoparopnas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PaCTEHUN U3
pa3HbIX MECT OOMTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktrueckas padota Ne 2. «IloacyéT NIOTHOCTH NOMYJISUMIA Pa3HbIX BUIOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiectBo opraHu3MoB — OuouneHo3. CTpyKTypbl OHOIIEHO3a: BHUIOBaf,
MPOCTPAaHCTBEeHHAsA, Tpoduueckas (mumeBas). Buabl-momuHanTtel. CBsizu B
OHoIIEHO3E.

Dkonornueckne cuctembl (3kocucteMsbl). [loHsaTHe 00 »sKocucTemMe W
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B HIKOCUCTEME.
Tpoduueckue (nuieBbie) ypoBHU 3KocucTeMbl. [uieBsle nenu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMbl: OHoMacca, MPOAYKIUS. DKOJIOTMYECKUE MNHPaMMIIbL:



OPOAYKIIMM, YHCICHHOCTH, Ouomacchl. CBOICTBAa HSKOCHUCTEM: YCTONYHUBOCTH,
camoperyJsinus, pazputue. CyKueccus.

[IpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
WJIU ITUPOKOJIMCTBEHHOTO JIECA.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTh dKocucTteM. CoxpaHEHHE
OMOJIOTMYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o 6uocdepe. ['paHuripl, cocraB U CTpyKTypa
ouocheprl. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OHochepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHYecKkoe paBHOBecME M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMHUYECKHE LUKIBI 3JIEMEHTOB (yTiiepoJa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e MPUPOBI U yesoBedecTBa. CoxpaHeHue OnopazHnooOpasus
KaK OCHOBa ycroilumBocTu Ouochepsl. OCHOBa panMOHAIBLHOTO YIPABJICHUS
IPUPOIHBIMU PECYPCAMU U UX UCIOIb30BaHue. JlocTH)eHUs: OMOJIOTUN U OXpaHa
PUPOJIBI.

JlemoHncTpanum:

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

Tabmuubr u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOITOIE€HHBIC BO3ACHUCTBUSA HA IPUPOLY», « BakHENIIMEe NCTOYHUKY 3arpsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas coctamistonias ounochepo»,
«®DakTopel  gerpamauumd  nouB»,  «llapHukoBbiii  3ddexT»,  «DakTOpbI
paIMoaKTUBHOIO 3arpsi3HeHus Ouocdepnl», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIH 3KpaH Ouochepb»,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojaelb-anmukanus « Tunmudabie OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coobIIecTBaY, Koyuiekuuu «buoiienos», « Bpenurenu BaxxHeUmux
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», TepOapuu U KOJUIEKIIUHA PACTCHUIN U dKUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJIOTHUECKUM TpyIinam oJHOro Buaa, KpacHast kaura
Poccuiickoit ®enepanun, H300paKEHUS OXpaHSAEMBIX BHJIOB pAcTEHUH U
YKUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

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

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pe3yJbTATOB OCBOCHUSA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKICHUNM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMsI, HAJIWYHUE HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, UCTOPUUECKUMU U JTyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPYJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULKUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYKaroUIen cpelie.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTpaXaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYAIOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMNA 00YUaIOIIEeToCs KaK aKTUBHOTO H

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



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

TOTOBHOCThH K COBMECTHOM TBOPUECKOM JIESITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOCKTOB, pEIICHWH Yy4YeOHBIX M TO3HABATEIBHBIX 3aja4, BBIOJIHEHUU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

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

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH ¢ Pa3HBIMHM YOCXKICHUSIMH, KYJIbTYPHBIMUA LIECHHOCTSMU U
COILMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B TIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHCHTOB MPHU OOCYXJICHUU CIIOPHBIX BOIMPOCOB
OMOJIOTHYECKOTO COJIEPKAHNS,

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBOXEHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoauHoN, ropaocTu
3a CBOM Kpal, cBOIO PojuHY, CBOM S3BIK M KYJbTYpPYy, IPOIUIOE W HACTOSIEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTIOCTHXKEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHHCKMX YYEHBIX B CTaHOBJICHHE U
pa3BuTHE OWOJOTHHM, TOHHMMAaHUS 3HAYCHHS OHOJIOTHHM B ITIO3HAHUHM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

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

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

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

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a KU3HHU (310pOBOE
MUTaHKUE, COOJIIO/ICHUE TUTUEHNYECKUX MPAaBUII U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryisipHas (Qusuyeckas aKkTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

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

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymed mnpodeccud | peau30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIIEHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIIOJIB30BATh MPUOOPETAEMBbIC TTPU N3YUCHUN OMOJIOTHH 3HAHUS
M YMEHHMS TpHU PEIICHUH MpoOJieM, CBSI3aHHBIX C  palldOHAJbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
AKOCHUCTEM, OrOochephl);



AKTUBHOE HENPUATHE NEUCTBUN, IPUHOCAILNX BPEA OKPYKAIOLIEW IPUPOTHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOJATONPUSATHBIE SKOJOTMYECKHUE MOCIEICTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4HME PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEATEIbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOABMU U TIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH U pEUIeHHH MpodieM
COXpPAaHEHMs IIPUPOIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHuss HOBOI'O YpPOBHS PAa3BUTUS MEAMIMHBI, CO3JIaHHE NEPCIEKTUBHBIX
OMOTEXHOJIOTUHA, CIIOCOOHBIX  pellaTh pPecypcHble  NpoOJieMbl  pa3BUTHUSA
4eJI0BEUECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OWOJOIMYECKHX 3HAHUW B LEJAX
NOBBILICHHUSI OOIIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
pU U3y4YEeHUU OUOJIOTHH;

MMOHMMAHHUE CYHIIHOCTU METOJOB IMO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaemble 3HaHMs MJI1 aHaiu3a U
OOBSICHEHHSI SIBICHUM OKpPYXKAIOIIEro MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MOJTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS JIs
pelieHust npoOJieM B peabHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh MHINBUAYAIbHO U B IPYIIIIE;



TOTOBHOCTb M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMble i1 (OPMHUpPOBAHUS MHUPOBO33PEHUSA OO0YYAIOIINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUs, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TE€Opus,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
yuyeOHble JeHCTBUA (IIO3HABATEIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTHBHBIE),
obecneunBaromue GopMrupoBaHrue (yHKIMOHATBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  O0YyYaroluXcsi, CHOCOOHOCTh OOydYaroluXcsi HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOrPAMMbl CPEIHEr0 OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUSI:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE,

UCIIOJIB30BaTh INPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIIUU, 000OIICHUS), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapamMeTpbl W KPUTEPHUH UX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Uil 0ObsICHEHUSI (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPAaCCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsI TPEACTABICHUS CYIIECTBEHHBIX
CBA3€ M OTHOLIEHWH B H3ydyaeMblX OHOJIOTMYECKHMX OOBEKTaxX, a TaKxKe
IPOTUBOPEUHI Pa3HOTO pPOJA, BBIIBICHHBIX B Pa3IUYHBIX HHPOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUsA MPOOJEMbl C YYETOM aHaIU3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKU NIOCIIEIACTBUI ACATEIBHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paOOTY B YCIOBUSAX PEAILHOTO, BUPTYaIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/I€Th HaBbIKAMU y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh pPa3JIMYHbIE BUJIBl JACSATEIBHOCTH 10 IOJIYYEHHIO HOBOTO
3HaHUS, €ro HUHTEPIpETAllUU, MPEeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

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

CTaBUTb M (HOPMYJIHpPOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PEeIICHUs, HAXOAUTh apryMEHTHI Il J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHNM, 3a/1aBaTh IIAPAMETPhl U KPUTEPUU PEILLICHNUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHUsS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAINIPaBICHHbII TMOUCK MEepeHOca CPEACTB U CIOCOO0OB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEeATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, MpEiaraTb OPUTrMHAJIbHBIE MMOAXOJbl U PELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTHYECKHX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHAIU3UPOBATh
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpeaCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JTOCTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATH Pa3IUYHbIE METOABI MPU MOUCKE U
otbope Omonornyeckoil mHpoOpMalru, HEOOXOAUMOM JIJIsl BBIMIOJHEHUS YUEOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ounosiornyeckoi nHGopMaluu (CxeMbl, rpadUKH, TUarpaMMbl, TAOJIHIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAyYHbIA A3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMoJOrnyeckod HHPOpMalUME: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsAHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH JeHCTBUSMMU:

1) o0mmenne:

OCYILIECTBIISATh KOMMYHUKAIIMU BO BCeX c(pepax KU3HU, aKTUBHO Y4aCTBOBATH
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCYXaaemMol TeMbl (YMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIIbHO BBINOJIHEHUS MpejiaraeMon
3aJ]a4uM, YYUTHIBATh MHTEPEChl M COTJIACOBAHHOCTH MO3ULUHN JPYTHMX YYAaCTHUKOB
JTMasora Wik TUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJEHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U HCIIOJIB30BATh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILIEHUH Y4eOHOH 3aauH;

BbIOMpaTh TEMATUKYy W METOJIbI COBMECTHBIX ACHCTBHM C y4€TOM OOLIMX
WHTEPECOB M BO3MOKHOCTEN Ka)KJOr'0 YJIEHA KOJUIEKTUBA;

OPUHUMATh 1I€TM  COBMECTHOM  JEATENbHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IJIaH JCHCTBUH,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLIEHMBATh KAYECTBO CBOETO BKJIAJa U KAX/I0T0 YYaCTHUKA KOMaH bl B OOIINH
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTHBHOE CTPATETMYECKOE IMOBEACHUE B Pa3IMYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHA NpPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpAaTh HAa OCHOBE OHOJIOTMUECKHX 3HAHUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa3oBaTelbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATEIILHO COCTABJISITH IIJIaH PEIICHHUS TPOOIIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUM;

JlaBaTh OILICHKY HOBBIM CHUTYaIIUsIM;

pacuIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

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

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBBI B JICSITEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENBHBIX MPOILIECCOB, UX PE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaIu3€ pe3yJbTaToB
JEATENIbHOCTH;



3) npuHsTHE ceOs ¥ APYTUX:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTOro YEIOBEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupuueckue 1 yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHUIO, HHTEPIPETALUU U
peoOpa30BaHUI0 3HAHUM, BUBI JACSITEIBHOCTU IO MOJTYYEHUIO HOBOTO 3HAHMS U
NPUMEHEHUIO 3HAHUU B Pa3MYHbIX Y4E€OHBIX CHUTyalUAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThl MIPEACTABICHBI IO roJIaM 00yUYEHUsI.

[TpenMeTHbIe pe3yiabTaThl OCBOEHUS ydeOHoro mnpeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOTO MHMPOBO33PEHHs, O BKJIAJE POCCUNCKHUX WU
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUs KU3HEHHBIX 3a/a4;

YMEHUE paCKpbIBATh COJEpkKaHUE OMOJOTMYECKUX TEPMUHOB U TOHSITHIL:
YKU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeocras (CaMOperyisius), ypOBHEBas OpraHu3alUsl O KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOIYKIHSA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, LIEHTpaJibHas JOorMa MOJIEKYJsIpHOMl Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus H
MIPOUCXOXKICHUS KyIbTYpHBIX pactenuii H. V. BaBuiioa), onpenenstb rpaHuLbl UX
NPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOACHHUE U
ONMCAHME YKUBBIX CHCTEM, NPOLECCOB M SBJICHWI, OpraHu3alus U IMPOBEICHHE
OMOJOTMYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIMYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX pE3YyJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHSATUNA, TEOPUH U 3aKOHOB, YMEHHUE JI€JIaTh BBIBOJbI
Ha OCHOBAHMH IOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TIPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHWoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
IPOIIECCOB: OOMEHa BEIECTB W MPEBpAIICHHS dHEPTUU B KIIETKe, (pOoTOCHHTE3a,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHSITHUS MPAKTUYECKUX PEIICHUI B MOBCEIHEBHOU
JKU3HM C 1IeJIblI0 o0ecreyeHus: Oe30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAIOIIUX JIOJEH, COOMI0/IEHNS HOPM IPAMOTHOT'O MOBEJICHUS B OKPY KaIOIIeH
NPUPOTHONU cpefe, MOHUMaHHE HEOOXOIWMOCTH WCIOJIb30BaHUS JTOCTHKCHUIN
COBPEMCHHOW  OWOJOTHH W OMOTEXHOJNIOTHIA I PalMOHAILHOTO
MPUPOOTIOIH30BAHNS,

YyMEHUE pellaTh »JJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHUE, CIICTUICHHOE HACJIeIOBAaHNWEe, COCTaBIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIEeIOBAaHUS TPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMOJIHATh JITA0OpATOPHBIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPHPETHPOBATH HHPOPMAITHIO
OMOJIOTUYECKOTO COJEP)KaHMs, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE IIMCHMEHHBIC M YCTHBIE COOOIICHUS,
000061m1ast 6MOJIOTHYECKYI0 MH(GOPMAILIUIO U3 HECKOJbKUX UCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

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

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HaHHMS €CTCCTBEHHBIX HayK, B (OPMHPOBAHWH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKITMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA TSI PEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHUE PACKPBIBATh COACPKaHNE OMOJOTUYECKUX TEPMHUHOB M TTOHSATHI: BU/I,
MOMYJAIKsA, TeHOMOHA, DBOJIONMS, ABWXKYIIUE CUIBI ((PaKTOphI) HBOJIOIUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, e MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



yMEHHE H3jaraTh OHOJOTHYECKHE TEeOpHH (SBOMIOIMOHHAs Teopus Y.
JlapBuHaA, CHHTETHYECKash TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonacrea K. M. baspa, depenoBaHusl IJIaBHBIX HAINpaBICHUN U
nyteit sBomonuun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHUE BJIAJIETh METOJIaMU HAYYHOTO IMO3HAHMS B OMOJIOTHUN: HAOIIOICHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOIIECCOB W SIBIICHUI, OpraHu3alusi U NpPOBEACHUE
OMOJIOTUYECKOT O IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIy HWCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPU U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIBI
Ha OCHOBAHMH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJICIATh CYIIECTBEHHbIC MPU3HAKU CTPOEHUS OUOJOTHUUYECKUX
OOBEKTOB: BUJOB, TMOMNYJALHUA, TPOIYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEepeHOca
BEIIECTB U TIOTOKAa HHEPIMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX HM3MEHEHUN B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYrOBOpOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSTH TMOJIYyYCHHBIC 3HAHUS JJIsi OOBSICHEHHS OMOJIOTHYECKHUX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS MPAKTUYECKUX PELICHUH B MOBCEIHEBHOMU
XKU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXAIOIIUX JIF0JIeH, COOJI0/IEHUST HOPM IPaMOTHOTO TIOBEICHUS B OKPYXKAIOIen
IPUPOIHON cpesie, MOHUMaHUE HEOOXOIMMOCTH WCIOJIb30BAHUS JTOCTHUKEHUIN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTMYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U IHEPTHUH B IKOCHUCTEMAaX (1IN MUTAHUS);

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKU OIIEHWBaTh M HHTEPIPETUPOBATH HHQPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAHMSI, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(POPMAIINU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TIJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTHU, (POPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3[1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOULICHUS,
00001mast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
bubmuoreka [JOK
! buonoris kax Hayka 2 05 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M X OpraHU3aIus 1 bubmorexa LHOK
P . https://m.edso00.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmorexa LHOK
P https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHEASATEILHOCTE KICTKH 6 05 https://m.edso00.ru/7f41¢c292
PasMHOXkeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnnorexka [JOK
5 5 1
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 3 15 bubmuorexa [JOK
OpTaHM3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 05 bubnmnoreka [JOK
OMOTEXHOJIOTHU ' https://m.edso00.ru/7f41¢c292
bu6mmorexa [IOK
8 Pesepeiioe Bpens L https://m.edso00.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1.5 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bubnmoreka [IOK
1 IBOMOUHOHHAS OHOTOTHS o 1 https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHHE U PAa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41lcc74
bubnuoreka [{OK
3 OpraHu3MEL H OKpYHAIOLLas cpea > 1 https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo01miecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 https://m.edso.ru/7fA1ecT4
bubnmnorexa LIOK
P 2
> C3EPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOT'PAMME



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
undpposbIie
Nen/m Tema ypoka KonrTpoabubie IIpakTuueckue p
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
1 buonorus B cucreme Hayk 1 0.5 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1p1 TO3HAHUS )KUBOW TPUPOJIBI.
5 [IpakTuueckas padora Ne 1 1 05 bubnnorexa [JOK
«Mcnonp30BaHue pa3IMYHBIX METOJIOB MPU ' https://m.edso0.ru/863e6122
W3YYCHUH OMOJIOTUIECKIX 0OBEKTORY
3 buonornueckue cucremsl, NpoLECCHl U UX 1 bubmuoreka [IOK
HU3y4YECHUE https://m.eds00.ru/863e6564
4 XuMUYECKui cocTaB KJIeTKH. Boga u 1 bubmuoreka [{OK
MHHEpPAJIBbHBIE COJIA https://m.eds00.ru/863e674e
bubnmorexa LIOK
) b .C 0 1
SATCH. LOCTAB 1 CTPOCHHE DETROB https://m.edso0.ru/863e6b72
®epMeHThl — OHOJIOTHYECKHE
katanmsaTopsbl. Jlaboparopnas padota Ne 1
6 «M3ydeHne KaTaTUTHIECKON aKTHBHOCTH 1 0.5 bubmmorexa [JOK
yi ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpe aMUJIa3bl UITH
KaTasas3bl)»
but6mmorekxa [IOK
7 v I 1
[ICBOMBL. JIHITHAL https://m.eds00.ru/863e6870
but6mmoreka [IOK
8 H .ATOD 1
YIGISHHOBLIE KHCHOTH https://m.eds00.ru/863e6d5c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

I/ICTOpI/ISI 1 MCTOABI U3YUYCHUSA KIICTKH.

bubnunorexa LIOK

9
Knerounas Teopus https://m.eds00.ru/863e6e88
10 Krerka kak 11eJ10cTHas )KUBast CHCTEMA
CtpoeHne 3yKapuoOTHYECKON KIIETKH.
JlabopaTopHas pabora Ne 2 «M3yuenue
PatopHai p . YA bubnunoreka LIOK
CTPOCHHUSI KJIETOK PaCTCHUM, )KUBOTHBIX,
11 5 SaKTePi 0.5 https://m.edso0.ru/863e6ff0
FPHDOB 1 DAKTCPUH HOM MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOITpErapaTax u ux
OITHCAHUE»
bubmuoreka [{OK
12 Obmen BemecTs wIk MeTabousM https://m.edso0.ru/863e766¢
bubmuoreka [{OK
1 (0)) . X
3 OTOCHHTES. ACMOCHIHTES https://m.edso0.ru/863e7c98
. bubmuoreka [IOK
14
JHEpreTHecKHii 00MeH https://m.edso0.ru/863e7aae
JKuzHeHHbIN UK KIeTKu. [lenenue
KJeTku. Muto3. Jlaboparopnast pabota Ne 3
15 «HaOimroneHrne MuTO3a B KJIeTKaX KOHYMKA 0.5 bubmorexa HOK
' https://m.eds00.ru/863e7dc4
KOpeIlKa JyKa Ha TOTOBBIX
MUKpOTpernaparax»»
16 buocuntes 6enka. Peakuust MaTpuaHOTO bubnmnoreka LIOK
CHHTE3a https://m.edsoo.ru/863e796e
bu6nunorexa LIOK
17 Tpancsius — OnocuHTe3 OeNKa 0.5 https://m.edsoo.ru/863e796e
but6mmorekxa [IOK
18 H —
CKICTOHBIC (HOPMBI KH3HH — BHPYCH! https://m.edso0.ru/863e7540
but6mmoreka [IOK
19 @OpMBI pa3sMHOKEHHUS OPraHU3MOB https://m.edso0.ru/863e81h6

https://m.edso0.ru/863e831e



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubnunoreka LIOK

20 Meii
eHos https://m.edso0o.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE MOJOBBIX KIETOK.
OmnogoTrBopenue. JlaboparopHas pabora bubmmoreka [JOK
21 0.5
No 4 «M3yueHne CTpOEeHUS MTOJTOBBIX KIETOK https://m.edsoo.ru/863e81h6
Ha TOTOBBIX MUKpOIIPErapaTax»»
22 WNHnuBuayanbHOE pa3BUTHE OPTraHU3MOB bubmmorexa [JOK
AUBHAY P P https://m.edsoo.ru/863e8436
93 I'eneTrka — Hayka O HaCJIEICTBEHHOCTH U bubmmoreka [JOK
HW3MEHUYUBOCTH https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTU HACIEAOBaHUS bubmmoreka [JOK
MIPU3HAKOB. MOHOTMOPUIHOE CKpEIIUBaHKE https://m.edso0.ru/863e8878
o5 JlurubpuHoe ckpermuBanue. 3aKoH bubnnorexa [JOK
HE3aBHUCHUMOI'0 HACIEA0BaHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuenieHHOE Hacle/1I0BaHHUE NPU3HAKOB.
Jlaboparopnas pabota Ne 5 «M3yuenue
26 e3 JII;TaTI())B M(?HOFI/IG UHOTO :I’q 0.5 bubmmorexa [JOK
pesy pri ' https://m.eds00.ru/863e8c60
JTUTUOPUTHOTO CKPELIUBAHUS Y APO30PHUITBI
Ha TOTOBBIX MHKPOTIPEIIapaTax
I'enernka nona. HacnenoBanue npu3HaKoB, bubmuoreka [IOK
27
CLEIUICHHBIX C MOJIOM https://m.eds00.ru/863e8c60
MsmenuuBocts. HenacnencrsenHas
M3MEHYUBOCTH. JIaboparopHast pabota Ne 6.
08 N3ydyenne monudukannoHHoM 05 bubmuoreka [JOK

U3MEHYUBOCTH, IOCTPOCHUE
BAPUALIMOHHOTIO Psifia U BAPUALIMOHHOMN
KpUBOW»

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



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
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HacnencrBenHass "3BMEHYMBOCTb.
JlabGopaTtopHas padora Ne 7. «AHanu3

bubnunorexa LIOK

29 1 0.5
MyTaIui y 1po30¢uiIbl Ha TOTOBBIX https://m.edso0.ru/863e8efe
MHUKpOIIpernapaTax»
bubnunorexa LIOK
30 Peneriica ueroeka 1 https://m.eds00.ru/863¢8d78
PesepHblil ypok. O6001IeHUE 110 TEMe
31 «HacnencrBeHHOCTS U U3MEHUYUBOCTH 1
OpraHU3MOBY
bubnunoreka LIOK
32 Cenexups kax Hayka i npouecc ! https://m.edso0.ru/863e9214
33 MeToan!l ¥ JOCTHIKCHHUS CEICKIINU 1 05 bubnunoreka LIOK
pacTeHUH U KUBOTHBIX ' https://m.eds00.ru/863e9214
34 buoTrexHOIOrHA Kak OTpaciib IIPOU3BOICTBA 1 bubmorexa HOK
R P a1 https://m.edso0.ru/863e9336
BIIEE KOJIMYECTBO HACOB I1
OBI] OJI CTBO HACOBIIO 34 15 4

I[TPOT'PAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoxa Bceero Konrpoanneie  IpaxTuteckue u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 bubnnorexa LHOK
https://m.edsoo.ru/863ea20e
2 Hctopust pa3BuTus npeacTaBieHui 1 bubnnorexa [JOK
00 3BOIIOIMN https://m.eds00.ru/863e9570
bubnnoreka [JOK
3 Muipooposionts 1 https://m.edso:)_.[ru/863e9c1e
[Tonmynsnus kak 3neMeHTapHas
€/IMHUIIA BUJIA U HBOJIOIHH.
4 HI;60pI;T0pHI;;I pabota JI\JI'Q 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubmuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubmuoreka [IOK
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BONIOLNN:
MIPUCIIOCOOJIEHHOCTh OPTaHU3MOB U
7 Buz000pa3oBanue. JlabopatopHas 1 05 bubmuoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma U
€€ OTHOCHTEIHHOTO XapaKTepar»
3 Hanpasnenus u nytu 1 bu6bnuorexa [IOK

MAaKpO3BOJIFOLINHA

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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HeoOpaTtumocTs 3BoOIONNN

Uctopus xu3nu Ha 3emiie U

10 METO/IbI €€ U3YyUYCHUS
1 ['mnoTte3sl MPOUCXOKACHUS KUZHU bubmmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3emIie 1o spam bubmmoreka [JOK
U [IEpUOJIaM https://m.edso0o.ru/863ea6be
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTEIBHOIO U KUBOTHOTO MHpA.
[IpaxTnueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4yeHne HCKOIaeMBbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHUi U KUBOTHBIX B
KOJUTCKIIUSX
14 CoBpeMeHHas cucTema bubnnorexa [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 OBOIOIMS YEI0BEKa bubmmnoreka HOK
(anTpoMOTEeHE3) https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) bubmmnoreka HOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YelioBeKa
18 UYenoseueckue pachl ¥ IPUPOIHbIE bubmuoreka [JOK
ajarnTalyy 4yeiaoBeKa https://m.edsoo.ru/863eaea?2
PesepBubIil ypok. O600611eHNE 1O
19 TeMe «Bo3HUKHOBEHME U pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIOTHS KaK HayKa



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Cpenbl OOUTaHUS U SKOJIOTHUECKUE

bubnunorexa LIOK

21 (hakTopsI https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 bubmmorexa LIOK

https://m.edsoo.ru/863eb10e
oburtanusy. JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)»
bubnunoreka LIOK

23 buotiiccie paxtops! https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonymsitun. [Ipaktuueckast pabota

24 Ne 2 «IloncuéTt mI0THOCTH 0.5
TIOMYJISIIIAIA Pa3HbIX BUOB
pacTeHui)

25 Coob1ecTBa OpraHu3MoOB — bubmuorexka [IOK
OMOoIIeHO3 https://m.eds00.ru/863eb46a

26 DKOJIOTHUYECKHE CHCTEMBI bubmuoreka [{OK
(3K0CHCTEMBI) https://m.edso0.ru/863eb46a
OcHoBHBIE TIOKa3aTeNN

97 AKOCUCTEMBI. DKOJIOTHUYECKHUE bubmuoreka [{OK
nupaMu/ibl. CBOMCTBA SKOCHUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 IIpuponHble 3KOCUCTEMBI

29 AHTPOTIOTEHHBIE YKOCUCTEMBI

30 buocdepa — rmobanpHas bubmuoteka [IOK

3KOoCcHCTEMA 3EMITU

https://m.edso0.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubmmoreka [JOK
ouocdepsl https://m.edso0.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1

33 CocyiiecTBoBaHUE IPUPOIBI U 1 bubmmoreka [JOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001ICHNE

34 teMbl «Coo01iecTBa u 1
IKOJIOTUYECKUE CHCTEMbBID)

OBUIEE KOJIMYECTBO YACOB I10 34 55

[TPOT'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

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

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /ITox
pen. [laceunuka B.B., Akunonepnoe o6mectBo «M3narensctBo «IIpocBemieHuey

* buonorwus, 10-11 xnaccsl/ Arnpeesa H.JI., OGmiecTBO ¢ OrpaHUYeHHOM
otBeTcTBeHHOCTHIO « MOl MHEMO3MHA»

* buonorus, 10-11 knaccesl/ Baxpymes A.A., Bypckuii O.B., Paytuan A.C.,
Ponnonosa E.N., PozanoB M.H., O611ecTBO ¢ orpaHUue€HHON OTBETCTBEHHOCTHIO
«banacc»

* buonorus, 10-11 knaccel/ 3axapoB B.b., Pomanosa H.U., 3axaposa E.T.; nox
penakuueit Kpukcynona E.A., O011eCTBO C OrpaHUYE€HHON OTBETCTBEHHOCTHIO
«Pycckoe coBo - ydeOHUK»

* buonorus. O6mas 6uonorus, 10 kinacc/ Cubornazos B.U., Aradonosa 1.b.,
3axapoBa E.T., O611iecTBo ¢ orpaHM4eHHON OTBETCTBEHHOCTRIO «IPODAY;

AxkrmonepHoe obmiectBo «M3aarenbetBo «IIpocBemenney

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIA

Metoaudeckoe nmocooue moAroToBIEHO K M3gaHHOMY B cooTBeTcTBUU ¢ PI'OC
yaeOHuky A. A. Kamenckoro, E. A. Kpukcynosa, B. B. [Taceunuxa «buonorus.
Oo6mas 6uonorus. 10—11 knaccel. ba3oBblit ypoBeHb)

Pabouas terpans. bromorus. O6mas 6monorus. 10-11 kmaccel. ba3zoBbrit



ypoBeHb. [laceunuk B.B., llleBuos I'.T.
Metoanueckoe nocooue. buomorusa. O6mast Ouosorus. 10-11

kiaccel. Ilaceunuk B.B., IlleBmoBl .1

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://fcior.edu.ru

http://bio.1september.ru

http://www.sbio.info

http://www.eco.nw.ru
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