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HOACHUTEJIBHAA 3AIIMCKA

[Ipu pa3zpaboTke mnporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro mpenMera
«buonoruss» cocraBwin: KoHuenryaiabHble mnonoxkenus PIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIE, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, OJIOKEHUSI 00 OOIINX LIENAX U
NPUHIMNAX, XapaKTEePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
oOmero oOpa3oBanusit B Poccuiickoii ®enepanuu, a TakkKe IMOJOKEHUS O
cnenugurke 6MOIOTHH, €€ 3HAUeHUH B MTO3HAHUU >KMBOM MPUPOABI U 0OECTICUEHHUH
CYILIIECTBOBAaHUS 4YeNoBeYecKOoro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTpeJeieHbl OCHOBHbIE (DYHKIIMH MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruum JaéT NpelcTaBiIeHUE O MenaX, 00 obuiei
CTpaTeruu OOy4YeHUs, BOCIHUTAHMS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mpeamera «buonorus», onpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpeleieHue Mo pasjeiraM U Temaw,
PEKOMEHIYEMYIO TMOCJIEIOBATEILHOCTh M3YYEHHUsSI YU4eOHOro mMaTepuana ¢ yuéTom
MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH 00pPa30BaTEIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaronuxcs.

B nporpaMmvMe mo OuONOrMHM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METAIlPEMETHBIM U MPEIMETHBIM pe3yJbTaTaMm
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIbHON
JEeSTENbHOCTU/Y4eOHBIX JCHCTBUN O00Yy4alolUXCS IO OCBOCHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIl ypOBEHB) pean30BaH
NPUHIMIT TPEEMCTBEHHOCTH B HW3Y4Y€HUW OWOJIOTMH, Ojarojaps 4emy B He
NPOCMATPUBAETCS  HAMPABIEHHOCTh Ha pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJOTUYECKOTO MBIIUICHHS, MPEJCTABICHUN O 3J0POBOM
oOpa3e XHM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomMy Hapsify ¢ U3ydeHHUEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B
HUX TPOIIECCOB B MPOrpamMMe MO OHOJOTHH yJEJICHO BHUMaHHE HCIOJIb30BAaHUIO
MOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM KU3HU JUIsI PEIICHHS TPUKIAAHBIX 3a/1a4, B
TOM 4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHUA, 000CHOBaHUS 9KOJIOTUYECKHU
LIEJIECO00Pa3HOro TMOBEJIEHUS B OKPYXKAIOIIEW NPUPOJHOM cCpele, aHaiau3a
BIIUSTHUSL XO3SUCTBEHHOUN NESITEIHHOCTH YEJIOBEKAa HA COCTOSHUE MPHUPOIHBIX H
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHJICHHE BHUMAHUS K IPUKJIATHON HAIIPABICHHOCTH
y4eOHOro mpeamera «bHoorus» MpOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



YCIIOBUM JJIsSl PEIICHUS] OJJHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpass npexanonaraer (GopMupoBaHHe Yy  OOydaroUIUXcs
CHOCOOHOCTH A anTUpPOBAThCS K M3MEHEHHMSIM JAMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpeaHero ooOImero 00Opa3oBaHMsS 3aHUMAET BaXKHOE
Mecto. OnHa obGecneunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOU KapTHHE MHpa, pacIIUpseT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd U 3BOJIIOIHUH, CO3IAET
yCIOBUSL  JUISi:  TIO3HAHMUS  3aKOHOB  JKMBOM  MPUPOJBI,  (POPMHUPOBAHUSA
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HHU, IKOJIOTMYECKOT0 MBIILIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BHBAIOIIMX  3aJa4y  CpeIHero  odmero  o0pa3oBaHUs,  COLMAIU3ALNU
oOyuaromuxcs. M3ydenne 6uonmorun obOecrneynBaeT ycioBHs Uisi (OopMUpOBaHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTUYECKUX 3HAHUU C
NPEJICTABICHUSIMU U3 JPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTHU, (PU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O MpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» coOCTaBMIM OCHOBY [Jis ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAHUIO €ro COJEp)KaHUs, TMPEACTABICHHOIO B IMpOrpaMme [0
ouomoruu.

Otb6op comepkanusi ydebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYpPOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOydaromuecs AOJKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJIOBeKa B OKPYJKAIOIIEH NMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TPaKTUUYeCKoi aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUMN
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPbhIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJCTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOJIOrMYecKOro 00pa3oBaHus.

CrtpykTypupoBaHHue cofepx aHHs Y4eOHOro Marepuajga B IPOrpaMMe IO
OMONIOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW NMPUPOBI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLMHU. B COOTBETCTBHY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIIME COJAEp/KaTeabHble TUHUM: «buosorus kak Hayka. MeTobl
HAay4yHOIo No3HaHus», «KineTka kak Ouosiormueckas cucrema», «OpraHu3M Kak
Ouonoruyeckas cucremay», «Cuctema U MHOrooOpazue OpraHMYECKOro MHUpay,



«IBOTIONHMS KUBOU MIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus yueOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJNaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYpPHO-(DYHKIIMOHAIBLHOU
OpraHM3alMy >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHH
WCIIOJIb30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorusi» Ha 0a30BOM
YpOBHE 00€CTIEUNBACTCS PEUICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMUCS CUCTEMBbI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiiax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTWUHE MHUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPAa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3AIlUH, BBIAAIONIUXCS OTKPBITHUSX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOydaromuUXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TPOIIECCe aHaIu3a JAHHBIX O MYTSAX Pa3BUTHSA B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHUIO >KHUBBIX CHCTEM
Pa3HOr0 YPOBHS OpTaHU3AIINH;

CTAaHOBJIEHHE Yy OOydYamImMXCsi O0OIel KyJabTypbl, (GYHKIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUI OOBICHATH U OLEHUBATH SIBJICHUS OKPYKAIOIIETO
MUpa JKUBOW MPHUPOABI HAa OCHOBAHMM 3HAHUN M OIbITa, MOJYYEHHBIX MPH
U3y4eHHH OUOJIOTHH;

dbopMupoBaHue y O0OyYaroOlUMXCS YMEHHUHW WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MACSATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIMIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUI;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YEIOBEKOM >KHUBOMU
IIPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOACHUS STHUECKUX
HOPM TIPU TIPOBEJICHNN OMOJIOTUYECKUX UCCIIETOBAHMIA;

OCO3HAHUE IIEHHOCTU OHWOJIOTMYECKHX 3HAHWM JUIsl TOBBILICHUS YPOBHS
AKOJIOTUYECKOUN KYIBTYPHI, 11 JOPMUPOBAHHS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHE TPUOOPETEHHBIX 3HAHUM M YMEHHI B MIOBCETHEBHOM KU3HU IS
OLICHKH IOCIIEICTBUN CBOEU AEATEIILHOCTU MO OTHOLIEHUIO K OKPYKAIOLIEH Cpee,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COOMIOACHHE Mep NPODUIAKTUKU
3a00IeBaHM.

B cucreme cpemnero o6miero obOpasoBanmsi «buonorus», uzydaemasi Ha
0a30BOM YpPOBHE, SBISCTCS O0S3aTeNbHBIM Y4EOHBIM MPEAMETOM, BXOISAIIAM B
cocTaB npeaMeTHOl obsacTu « EcTecTBEeHHO-HAYYHBIE MPEIMETHD.

JI1st u3yueHnus OMoJaoruu Ha 0a30BOM YPOBHE CPEIHETO 00I1ero 00pa3oBaHus
orBoguTcs 68 wacos: B 10 kmacce — 34 4daca (1 gac B Hegemo), B 11 ximacce — 34



yaca (1 yac B Heziel10).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOILIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QoOpMHUPOBAaHUM COBPEMEHHOW HAy4YHOW KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HaYK.

Metobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOII0ICHUE, SKCIIEPUMEHT, OMHMCAaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptperst: Y. {apsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon nu ®@. Kpuk.

Tabnuiel u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YecKUue PadoThbI:

[Ipaktuueckass paboraNe 1. «Vcmonp3oBaHue pa3aIUYHBIX METOJIOB IpHU
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTEMBI U UX OPTaHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTraHUYECKOM MPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbI, OpPraHU3MEHHBIN, MOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnutel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mmojenb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHUKpPO3JIeMEHThl. Bosla 1 MUHEpaJIbHbIE BEIIECTBA.

OyHKUIMM BOABI M MHUHEpalbHBIX BelmecTB B KkieTke. I[loamep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHune O€IKOB. AMHHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YeTBEpTUYHAA CTPyKTypa). XUMHUYECKHE CBoMcTBa OelkoB. buonoruueckue
GyHKIMHN OEJKOB.

depMeHTHl — Owosormyeckue KartanuzaTopbl. CTpoeHue (QepMeHTa:
aKTUBHBIN 1EHTp, cyOcTpaTtHas cneuupuyHocTs. Kodepmentsl. BuramuHsbl.



Otnnuust pepMEHTOB OT HEOPTaHUUECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoHocaxapuabl  (TJOK03a, pubdbo3a ©  Je30Kcupudo3a),
aucaxapuabl - (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOIEH,
LeJuI0I03a). buonornueckue GyHKIHMH YIIIE€BOJIOB.

Jlununael:  Tpurnunepunsl, Qochomunuasl, crepouabl. [ 'HapoduUIBHO-
ruapopoOHble cBoiicTBa. buonormueckue ¢yHkuuum nunuaoB. CpaBHEHHE
yIJI€BO/IOB, OEIKOB U JIMMHU0B KAK UCTOYHUKOB SHEPIHH.

Hyxnennossle kucnorsl: JHK wu PHK. Hyxneotuasr — MoHOMEpHI
Hyki1enHOBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoenue u pyHKIIUH.

Hurtonorust — Hayka o kierke. Kinetounas teopus — npuMep B3aUMOJIEHCTBHS
uaeil 1 pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUSs KIETKH.

Knerka kak wenoctHas >xuBasi cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHas memOpana, moinekyibl JIHK kak renernueckuii ammapar,
cUcCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTudyeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYyKapuOTUYECKON KieTKH. (OCHOBHBIE OTJIMYUS PACTUTEIBHOM, KUBOTHOW W
IpUOHOMN KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranousibl. OnHomeMOpanHble opraHouasl kietku: JOIIC, ammapar ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[IpoucxoxaeHne MHUTOXOHAPHN M TuIacTUA. Buabl tmactua. HememOpanHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIUU OPTAaHOUIOB KJIETKU. BKiItoueHus.

SAnpo — perynsaropubiii eHTp kiaeTku. CTpoeHue snpa: suepHas o00JovKa,
KapuoIlJla3Ma, XpOMAaTHH, SIAPHIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBanu, M. lnelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Juarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHne XMuMUUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTpoeHHne MOJICKYIIBI BOJIB», «brnocuHTe3 Oenkay, «CTpoeHne MOJISKYJIbI OeJIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «CTtpoeHne mMoiaeKymsl
AT®Dy», «CtpoeHne 3yKapUOTUYECKON KIETKH», «CTPOEHHE KUBOTHOU KIIETKH,
«CTpoeHHne pacTUTENbHON KIETKW», «CTpOCHHE MPOKAPUOTUYECKON KIIETKW,



«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JMJi1 MPOBEICHHUS
HaOJIOJICHUM, W3MEPEeHUI, JKCIEPUMEHTOB, MUKpOIpenapaThl PaCTUTENbHBIX,
KUBOTHBIX U OAKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTU
¢dbepMeHTOB (Ha MpUMEpPe aMIJIa3bl WIIM KaTajlasbl)y.

Jlaboparopnass pabora No 2. «/3ydyeHue CTpOEHHS KIETOK pAaCTCHHI,
KUBOTHBIX M OaKTEepUi IMOJ; MHUKPOCKONIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OTHCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BelIeCTB, WU METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIISIIUSL (QHEPTreTUYECKUl OOMEH) — JIB€ CTOPOHBI €IMHOrO Iporlecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OMEHE BEIIECTB U IIPEBPAIICHUN YHEPTUU B KJICTKE.

®dotocunte3. CeroBas u TeMmHOBass (a3bl  (orocuHTe3a. Peakumwu
doTocunTe3a. IhPeKTUBHOCT POTOCHHTE3A. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HH
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (GOTOCHHTE3 M CIOCOOBI TOBBILIEHUS €TO0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHUHTE3UpYIolue OakTepuu. 3HAUeHHE XEeMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BemecTB, BBIACICHHUE H
AKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl HSHEPreTUYecCKOro oOMeHa.
['mukonus. bpoxkenue m ero Buabl. KuciopogHoe OKHCICHHWE, WM KIETOYHOE
IbIXaHHE. OxkucnuTenbHOE dbochopunupoBaHue. O¢ddexTuBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHboOpManuu B KiIeTKe. ['€HETHMYECKHH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHcmsauuu. KoaupoBanue amuHOKUCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. McTtopus otkpeiTust Bupycos (/. W.
NBanoBckuit). OCOOCHHOCTH CTPOGHHUS W KU3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacteHuil, JKUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynonedummra genoeka (BUY) — Bo3Oymutens CIIM/la.
OOpaTtHast ~ TpaHCKpuNIus, peBepraza W uHTerpasa. I[Ipodunakruka
pacrpoCTpaHEHUs! BUPYCHBIX 3a00JI€BaHUIA.



JdeMoHcTpanum:

IToptpersl: H. K. Konbnos, /. . UBanosckuii, K. A. Tumunpsses.

Tabmuibel u cxembl: «Tunel nutanus», «Metabonuzm», «MUTOXOHAPUSIY,
«OHepreTuyeckuid oomen», «Xmnopomiact», «Potocunresy, «Ctpoenue J[HK»,
«CTtpoeHue U pyHKIIMOHMpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuili Koay,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukin Bupyca CIIN/]a,
O6aktepuodaray, «Permmukamus JJHK».

Oo6opynoBanue: monaenu-anmumkauuun «Yasoenue IHK u tpanckpunuus»,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

KinerouHbIii 1UKA, WM >KU3HEHHBIM LUKI KieTku. WHTepdaza u MuUTO3.
[Ipoueccol, mpotekatomue B uHTEepdasze. Pemnukamus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHBIA W TAIUIOWJHBIH ~ XpOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[lutonornyeckue OCHOBBI PAa3MHOXKEHHMS W  MHAUBUIYAJIBHOTO  PAa3BUTHS
OpraHU3MOB.

Henenue kinetkn — Muto3. Cranguu muto3za. IIpounecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

dopMbI pa3MHOKEHHUS OPTaHU3MOB: Oecroyioe U noioBoe. Bunpl 6ecrnosnoro
Pa3MHOXKEHMS: [ICJICHUE HAJBOE, II0YKOBAaHMWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKeHUE. VcKkyccTBEeHHOE KIIOHMPOBAaHHE
OpPraHu3MOB, €r0 3Ha4€HUE JUIs CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIIOI0TO.

Meito3. Cragum Meiio3a. IIporecchl, mpoucxoAsuiie Ha CTaAUsAX Meio3sa.
[ToBenenne xpomocom B wMenosze. KpoccuHroep. buonornyeckuii CMbICT U
3HAYEHUE Meno3a.

['amerorenes — mporecc 0Opa30BaHUS TMOJNOBBIX KIETOK Y JKHUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKH M SUYHUKU. OOpa3oBaHuE W pa3BUTHE IOJIOBBIX
KJIIETOK — TaMeT (CrepMaro30uj, SHLEKIETKa) — CIEepMaTOreHe3 M OBOIEHE3.
OcoOeHHOCTH CTpOCHHsS SHIEKIETOK M crepMaTo3ouioB. OIIo10TBOpEHUE.
[TapTrenorenes.

NunuBuayansHoe pa3BuTHE (OHTOT€HE3). OMOpPHUOHAIBHOE pa3BUTHE
(amOpuorenes). JTanbl YMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
ApoOsieHne, racTpyisinus, opraHoreHes. lloctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPUOHAIIBHOTO PAa3BUTHS: MPSIMOE, HENpsiMoe (JIMYMHOYHOE). BimsHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIAEHHBIC
YPOICTBA.

Poct u pasButme pacreHnii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE



CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DPOpMBI Pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoliHOE
OIUIOIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue kietku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounslii nukim», «Pemmukanus JHK», «Mwuto3y,
«Menos», «IIpsmoe n HenpsaMoe pa3BUTHEY, «l'ameToreHes y MIIEKONUTAIONUX U
YenoBeKa», «OCHOBHBIE CTaIUN OHTOTECHE3a».

ObopynoBanue: MHUKPOCKOTI, MUKPOIpENapaThl «CrniepmMaTo301 bl
MJIEKOIUTAOUIETO», «SIMIEKIeTKAa MIIEKONUTAIIETro», «KapuokuHes B KieTKax
KOpEIIKa JIyKa», MarHuTHas MOJENb-alnuinKanus «JleJeHue KIeTKU», MOJEIb
JHK, mozenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pabora Ne 3. «HaGmromenwe mMuTo3a B KIETKAaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOMpenapaTax».

JlaGoparopHast pa6ora Ne 4. «lM3yueHue CTpOEHHUsI TOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIMpenapaTax».

Tema 6. HacsieACTBEHHOCTh U HK3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIaJ pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKH (THOPUIIONIOTUYECKUH,
UUTOT€HETUYECKUAM, MOJIEKYJSIPHO-TeHETHUECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MoHorubpuaHoe CKpeluBaHue. 3aKOH eIMHO00pasusi THUOPUIIOB TEPBOTO
nokosnieHus. IlpaBuno AOMUHUpOBaHUA. 3aKOH paACLICIJICHUS IPU3HAKOB.
I'mnioresa yucrotel ramer. 11oy1HOE U HENOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBAHMS
npu3HakoB.  lluToreHeTndeckrue - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmsupyroniee ckpemmBanye. Mcenoinb30BaHne aHATU3UPYIOLIETO CKPEIIBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOH.

CuemienHoe HacneioBanwe mpuszHakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HacCJIeIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B PE3YJIbTaTe
KPOCCHHIOBEpa.

XpOMOCOMHasl TEOPHS HACIICICTBEHHOCTH. | eHeThUeCKHne KapThl.

I'enernka mosra. XpoMOCOMHOE ONpeAesneHue mnojia. AyToOCOMbI U TOJOBBIE
XpoMocombl. ['omorameTrHele M reTeporameTrHnle opraHu3mbl. HacienoBaHue
MIPU3HAKOB, CLEIJIEHHBIX C MOJIOM.

N3menunBocTh. BHibl HN3MEHYMBOCTH: HEHACIEICTBEHHAS U HACJIECTBEHHAS.



Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHYUMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUYMBOCTH. BapuaimoHHbIi psij ¥ BapualmoHHas KpuBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAUECTBEHHbBIC MPU3HAKA U UX
HopMa peakuuu. CBoricTBa MOAN(DUKAIIMOHHON U3MEHUHUBOCTH.

HacnenctBenHnasi, uiuM TeHOTUIIWYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTh. Meio3 W MOJOBOM MpPOIECC — OCHOBA KOMOMHATHBHOU
M3MEHYUBOCTU. MyTalioHHas U3MEHYMBOCTh. Knaccudukaius MyTaiuii: TeHHEIE,
XpOMOCOMHBIE, TeHOMHbBIE. YacToTa U MpUUUHBI MyTaluid. MyTareHasie (pakTopsbl.
3aKOH rOMOJIOTUYECKUX PSI0B B HaciaeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BhesnepHas HacCI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TE€HETHUKHU
YyeJIOBEKa: F'eHCAJIOTNUEeCKUI, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMUYECCKUI,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpemeHHOe OmpeAeIeHUE reHOTHUIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[1I1P-ananu3a. HacnenacTBeHHble 3a00JeBaHUS YEJIOBEKA: TEHHBICE OOJIC3HHU,
0OJIE3HU C HACJEJACTBEHHOW MPEapacrol0KeHHOCTbIO, XPOMOCOMHBIE OO0JE3HHU.
Comatnueckue | TreHepaTuBHble MyTauuu. CTBONOBbIE KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KMU3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICYECHUS TCHETUICCKUX
Oone3Hell. Menuko-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEIAMIIMHCKOM
TeHETHKHU B MIPEIOTBPAIICHUH U JICYEHUU TeHETUUECKUX 3a00JIeBaHUM YeTOBEKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBunos.

Tabmumer  u cxeMbl:  «MOHOTHOPHJIHOE  CKpElIMBaHHE U €TO0
IUTOTEHETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS M €ro IUTOT€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTBI  Tramer», «JurubpumHoe  CKpenimBaHue»,
«uTomornyeckue OCHOBBEI JTUTUOPHUTHOTO CKPEILIUBAHUS, «Meiio3y,
«B3auMoencTBUE AJUIEIBHBIX TE€HOB», «l'€HeTnueckue KapTel pPaCTECHUH,
KUBOTHBIX U YeloBeKay», «l'eHeThka moJia», «3aKOHOMEPHOCTHU HAacleJd0BaHus,
CLUCIUIEHHOTO C moJIoM», «KapuoTumel YenmoBeka M KUBOTHBIX», «Buubl
U3MEHYHUBOCTHY», «MonudukannonHas uW3MeHUYMBOCTH», «HacnemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBuy», «MyTarlmoHHAsI K3MEHUYHUBOCTHY.

O6opynoBanue: MoaeNu-anuIMKanun «MOHOTHOPUIHOE CKpEIIMBAaHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON W Mukpompenapar «Jlpozoduna» (HOpMa, MyTamuu
(bOpMBI KPBITHLEB U OKPACKH Tena), repOapuii «I'opox moceBHOI.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

JlaboparopHast pabora Ne 5. «M3yueHue pe3yiabTaTOB MOHOTHOPUIIHOTO U
JUTUOPUIHOTO CKPEUIUMBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.



Jlaboparopnas pabota Ne 6. «M3yueHue MoauUKallMOHHONW W3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOI».

Jlaboparopnast pa6ora No 7. «AHanu3 MyTtanuil y apo30puiabl Ha TOTOBBIX
MHKpOIIpEnapaTax».

[Ipaktuueckass pabora Ne 2. «CocrtaBieHue U aHAJIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenexuusi Kak HaykKa M IPOLECC. 3aPOKIACHUE CENECKUMUU U JTOMECTUKALIUS.
VYuenne H. WM. BaBwioBa 0 MEHTpax MOPOUCXOKACHUS M MHOr00Opasus
KyJbTYPHBIX pacTeHuil. LIeHTphl MPOUCXOXKICHUS AOMAIIHUX >KUBOTHBIX. COpT,
opoJia, IITaMM.

CoBpeMeHHBIE METOJIbI CeleKIIMU. MacCOBBIN ¥ UHIAUBUAYAIBHBIM OTOOPHI B
CENEeKIMU PACTEHUM M KUBOTHBIX. OlleHKa 3KcTepbepa. BIM3KOpOACTBEHHOE
ckpemBaHue — WHOpuAWHT. Yucras nuHus. CKpelIMBaHWE YUCTHIX JIMHHM.
I'eTeposuc, wnu rubpuanas cwia. HepoacTBeHHOE CKpellluBaHUE — ayTOPUJIMHT.
Otrnanénnas rtubpuamzanus u e€ ycrnexu. VICKycCTBeHHBIM MyTareHe3 W
NOJIyYeHUE MOJUIUIONAOB. JIOCTMKEHHUSI CENEKIMU PACTeHUH, >XUBOTHBIX W
MUKPOOPTraHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. OTallbl
co3nanust pexomOuHaHTHOW JIHK wu TpaHcreHHpix opranu3moB. KieTouHas
uHxkeHepus. Kierounsle KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTCHUM.
KiloHnpoBaHHe BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

IKOJIOTUYECKHE 5 DTUYECKHUE poOJIeMBL. I'MO - Te€HETUYECKH
MOAUGUIIMPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpeter: H. U. Bauno, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmumel 1 cxembl: kKapra «LIeHTpBI TPOMCXOXKICHUS W MHOTI000pa3us
KYJbTYPHBIX pacTeHuil», «Ilopoabl 1oMamHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacreHuity, «OtnanéHnas ruopuausanus», «Padotel akagemruka M. @. FBanoBay,
«Ilomurmmonausi»y, «OOBEKTBI OHOTEXHOJNOTHUNY», «KileTouHble KyNIbTYyphl H
KJIOHUpOBaHHE», «KOHCTpyHpOBaHUE B IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHHe: MYJISDKH IUIOA0B M KOPHEIIOAOB JUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

OKcKypcusi« OCHOBHBIE METOJIBI M JOCTHMIKEHHUS CEJEKIMM PAcTeHUM u
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, IJIEMEHHYTO bepmy,
COPTOMCIIBITATENIPHBIM ~ YY4acTOK, B TEIUIMYHOE XO3SMCTBO, J1aOOpaTOpUIO
arpOyHMBEPCUTETA UJIM HAYYHOT'O IIEHTPA)».



11 KVIACC

Tema 1. DBoIIOLIMOHHAS OHOJIOTHS.

[IpennochlnkKu BO3HUKHOBEHUS 3BOJIOLMOHHONW TEOPHUH. IBOJIIOLMOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusHue 3BOTIOLMOHHON TEOPUH HA pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOMONUU. [laseoHTOMOTHYECKHE: TOCIEAOBATEILHOCTD
MOSIBJICHUSI BUJIOB B MaJICOHTOJOTMYECKOM JIETONUCH, TEPEXOHbIE (OPMEI.
buoreorpaduyeckue: cxoacTBo u paznuune ¢ayH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpUOIOTHYECKHUE: CXOJICTBA M Pa3Iu4Msl 3IMOPHUOHOB pa3HbIX BHJIOB
MO03BOHOYHBIX. CpaBHUTEIbPHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJOTUYHBEIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METa0OJIMUECKUX MyTeH y Bcex
OpraHU3MOB.

OpomronmonHass teopuss Y. JlapBuHa. Ilpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. JIBIOKyIIME CHJIBI JBOJIOIUM BHUJIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHUE TPU OTPAaHUUYCHHOCTH PECYpPCOB, HeolpesaeaEHHas N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBINH OTOOD).

Cunrerndeckas teopust 3Boitonnu (CTI) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsnusa kak eITMHUIA BUIA U 3BOJIIOLINH.

JBuxyimue cuibl ((hakTOpbl) SBONIONUU BUIOB B MpHUpoe. MyTallmOHHBIH
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lomynsiiMOHHBIE BOJHBI U Jpeid
reHoB. M30s1us U MUrpamnusi.

EcrectBennsiit otbop — HampaBisoomuid (akTtop 3BodOIUUA. DOpMEI
€CTEeCTBEHHOTO 0TOOpAa.

[IprcnocoOIEeHHOCTh OPraHU3MOB KaK pe3ynbTaT HBOMIONUU. [Ipumepsr
IPUCTIOCOOJIEHUI Y OpraHu3MoB. ApoMopd 036l U UINOAJANI TAIIHH.

Bun wu BumooOpazoBanme. Kputepun Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpoosBomonusi. DopMbl  IBOMIONHUM:  (puiieTHYecKas, IUBEpreHTHAs,
KOHBEpreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxkaeHne OoT HeCNeUHaTn3MpPOBaHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJanTUBHAs pagydalysl.

JdeMoHCcTpanum:

IToptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. Bbap, DO. I'ekkensb, . Mromep, A. H. Ceep1ios.

Tabmuter 1 cxembl: «Pa3BuTHE OpraHUYECKOTO MUpa Ha 3emiiey, «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «DPopmbl  OOprOBI  3a
cyiiectBoBanue», «EctecTBeHHBIH 0TOOP», «MHOroo0pasmue COpTOB pacTCHUI»,
«MHoroobpasue  mOpoA  KUBOTHBIXY, «Tonmynsiuuny, «MyTaunoHHas



U3MEHYUBOCTEY, «ApomMopdo3b», «Uaumoamantanumn», «OOIIas gereHepanusy,
«/IBmxkymue cunbl 3Bononuny, «Kapra-cxema wMapumpyra nyremectBus U.
HapBuHa», «bopbba 3a cymectBoBaHue», «lIprcOCOOIEHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe BUI000pa3zoBaHue», « IKOJOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
Ha0Op IJIOJIOB U CEeMsH, KoJuleKuus «l[IpuMephl 3alIUTHBIX TPUCITOCOOJICHUN Yy
KUBOTHBIX», MOjelb «OCHOBHBIC HAMpPABJICHUS SBOJIOLHMNY», 00bEMHAS MOJEIh
«CTpoeHHe TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Koyuekius «®DOpMbI COXPAHHOCTHU
UCKOMIA€MbIX JKMBOTHBIX W pacTeHUl», Mojenb anmnukanus «llepekpéct
XpOMOCOM», BiaxHble Tmpenapartel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozoduna» (Hopma, mytanuu (GOpMbI KPbUIHEB U
OKpPACKH Tela).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnass padora Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHUECKOMY
KPUTEPUION.

JlaGopatopHas padora Ne 2. «OmnucaHue MPUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3eMJIe.

JloHayuHbIE TPEACTABICHUS O 3apOKIECHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: aOWoreHe3 W mMaHCHepMHs. XHUMHYECKas
HBOMIOIUS. AOUOTEHHBIH CHUHTE3 OpPraHMYECKHMX BEIIECTB U3 HEOPraHUYECKHUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUECKOM 3BOMOIMU. HauanbHbIe STamnsl
ouonormdeckoit sBoronuu. I'mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKH. lIepBble KIETKM W KX 3BOJIOLMUS.
@opMHUPOBAHNE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Kartapxeil. Apxeiickas u
nporepo3oiickass d3pel. llameo3olickas spa U €€ mNEpUOABL: KEMOPHICKUH,
OPJAOBUKCKHM, CHITYPUMCKHM, NEBOHCKU, KAMEHHOYTOJIbHBINA, IEPMCKUH.

Me3o030iickas 3pa u €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJIOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: NAJICOr€HOBBIM, HEOICHOBBIN,
AHTPONIOT€HOBBIN.

XapaKkTepuCTUKa KIMMaTa M TeoJIOTHYecKuX mpoueccoB. OCHOBHBIE 3Tarllbl
HBOJIIOIIUU PACTUTEIBHOTO M JKHBOTHOTO MHpa. ApoMopdo3bl y pacTCHHA U
XKUBOTHBIX. [10siBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cuctema OpraHMyYecKOro Mupa Kak oOTpakeHue »3BoJtoluu. OCHOBHbIE
CHUCTEMAaTUYECKHE TPYIIIbI OPraHU3MOB.

DBOJIIOLIMS YEJIOBEKA. AHTPOIOJIOTHS Kak HaykKa. Pa3BuTue npeacTaBieHu O
MMPOUCXOXKAECHUN 4YeJOBeKa. Mertonbl u3ydeHus aHTpomnoreHeza. CxoacTBa u



pa3ynuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JBuwxymume  cuwibl  ((pakTopbl)  AHTPOIOIEeHE3a. Hacnencrsennas
U3MEHYMBOCTh M  €CTECTBEHHbIH 0TOOp. OOmecTBeHHbIH 00pa3  KU3HH,
M3rOTOBIIEHUE OPYAUI TPYAa, MBIIIUIEHHUE, PEYb.

OCHOBHBIE CTAaIMM ¥ BETBU 3BOJIIOLIMMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenbi, Yenosek npamoxomdamud, YenoBek HeaHAepTanbCKul, YermoBek
pa3ymHbIil. Haxonku uckomaemMbIX OCTATKOB, BpEMsI CYIIECTBOBaHUS, O0O0JacTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Tra, 00pa3 )KU3HU, OPYIHU.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPONEOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOMIHAS
(a3maTcko-amepukaHckas).  YepTbl  MNPUCHOCOOJEHHOCTH  MpeACTaBUTENEH
YEJIOBEUYECKUX Pac K YCJIOBHUSIM CYHIECTBOBaHUSA. EJMHCTBO 4YeNOBEYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Omapun, C. Muwmuiep, I'. FOpu, Y.
JlapBuH.

Tabmunpel u cxembl: «Bo3HukHoBeHne CONMHEYHOU cuUCTeMBbIy, «Pa3Buthe
OopraHhyeckoro mupa», «PactutenpHass kineTka», <« KuBOTHas  KiIeTKay,
«IIpokapuornueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPA»,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YeJIOBEKa W UeJIOBEKOOOpa3HbIX
00e3bsin», «OCHOBHBIE MeCTa TMaJCOHTOJOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4elloBeKay», «/lpeBHeilmme moanm», «peBHue mroam», «llepsbie
COBPEMEHHBIE JTI0N», «HenoBeuecKkre paco».

O6GopynoBanue:  Mymspku  «[IpoucxoxxaeHnne — dvenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CJICTIKU WIH
N300paKEHUsI KaMEHHBIX OpYAHM TMEepBOOBITHOIO 4YeJoBeKa (KaMHH-UOMIEPHI,
pyouna, ckpebna), TreoxpoHoOJOrHyYeckas TaOnuIa, KOJUIeKIusa «DopMbl
COXPaHHOCTU MCKOMAEMBbIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble U MpakTH4YecKHe PadoThI:

[Ipaktrueckast padora Ne 1. «/3ydeHre MCKOMAEMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUIEKLIUSIX).

DKCKypcusi «IBOJIOIUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HbBIM WJIK KpaeBeIUECKUI My3eil).

Tema 3. Opranu3mMsl 4 OKpYysKawluas cpeaa.

DKOJIOrUsl KaK HayKa. 3aJjaui U pa3ieibl SKOJIOTuU. MeToIbl SKOJIOTHYECKUX
MCCJIEI0BAHUNA. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEJIOBEKA.

Cpenbl oOuTaHUsS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
BHYTPUOpPTraHU3MEHHAsI.

Okonornyeckue (akroprl. Kiaccudukanus -skoigoruyeckux (HaxkTopos:



abuoTtuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JlefCTBHE 3KOJIOTMYECKUX
(baKTOpOB HAa OPTaHU3MBL.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MOB K  JE€WCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonornueckue puTMmsl.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIUS, XUIIIHUYECTBO, cuMOM03 u ero (opmsl. [lapasurusm, koomnepanus,
MyTyaJu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAaXJIEOHMYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aWMOICHCTBUU ISl CYIECTBOBAHUS
OpPraHU3MOB B MIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU momyisuud. OCHOBHBIE MOKa3aTelu
NOMYJSIUU: YUCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTh, CMEPTHOCTb, MPHUPOCT,
murpanus. /J{lnHaMuka 4ucIeHHOCTH MOMYJISAIUHA U €€ PEryIIsIIus.

JdeMoHcTpanum:

[Moptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabnuuel 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOUTaHUS
opranuzMoBy», «®Potonepuonausmy», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYJISUU HHOY30puu-Tyhenbkny, «[lumiessie nemnm.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnas padora Ne 3. «Mopdomoruyeckne 0COOEHHOCTH pacTCHUHN U3
Pa3HbIX MECT OOUTAHUSI.

JlaGopatopHas padota Ne 4. «BnusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KoJeycay.

[Ipaktuueckas padota Ne 2. «Iloacy€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
pacTeHUN».

Tema 4. Coo01ecTBa M 3KOJI0rHYeCKHE CUCTEMBI.

Coo0bmiecTBO opranu3MoB — OworeHo3. CTpyKTypbl OHOIIEHO3a: BHI0Bas,
MpoCTpaHCTBEHHas, Tpoduueckas (mumieBas). Bunbl-momunantel. CBsi3u B
OuoIeHose.

Okonoruueckue cuctembl (dkocuctemsbl). [loHsitue 00 »sKocucreMe u
ouoreoneHoze. DOyHKIUOHATIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: IPOJYIECHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB M MOTOK 3HEPIHMHU B HKOCUCTEME.
Tpoduueckne (muiieBble) YpPOBHHM OJKOCHCTEMbI. [luineBble 1emd H  CETH.
OcCHOBHBIE TIOKa3aTeNU SKOCHUCTEMBI: OHOMacca, MPOAYKLHUSA. DKOJOTHYECKHE
NUPaMUJBL:  TPOAYKIMM, YHUCICHHOCTH, Ouomacchl. (CBOHCTBA SKOCHUCTEM:
YCTOWYUBOCTB, CAMOpEryJsiuus, pa3Butue. CyKieccusl.

[IpupoaHble SKOCUCTEMBI. DKOCHUCTEMBI O3EP U PEK. DKOCUCTEMA XBOMHOIO
WJIM [IAPOKOJIMCTBEHHOIO JIECa.

AHTpPOIIOreHHbIE  3KOCUCTEMBI.  ATpO3KOCHCTEMBI.  YPOO3IKOCHUCTEMBI.



buonoruyeckoe 1 X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznooOpasue kak (akrop ycTounBocTH »3KocucteM. CoxpaHeHHE
OMOJIOrMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Vuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTpPYyKTypa
ouocdepnl. Kupoe BemectBo u ero Qynkuuu. OcobeHHocTH OHOcPepsl Kak
100anbHOM 3KOCUCTEMBI. J[MHaMUYeckoe paBHOBecHE M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMHUUECKHE IUKJIIBI 3JIEMEHTOB (yrieposa,
azora). 30HaNbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpONOreHHbIe U3MEHEeHUs B Ouocdepe.
['no6anbHbIe 2KOJIOTHYECKHE MPOOJIEMBI.

CocyiiecTBoBaHMe IPUPOJIBI u 4eJI0BEYeCTBa. Coxpanenue
O6ropazHooOpasusi Kak OCHOBa yCTOWMUMBOCTH Ouocdepsl. OCHOBA palMOHATBHOTO
yIPaBJICHUs TPUPOJHBIMM pPECypcaMM M WX HWCIOJb30BaHKHE. JlOCTHIKEHUS
OMOJIOTMH ¥ OXpaHa MPUPOIBI.

JdeMoHcTpanum:

IHoptpetsl: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuuel u cxembl: «[lumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiectBay, «llenmu nutanus», «IKoJoruyeckas MMHUPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBoMHOrOo  Jjeca», «buonenos Bomoéma», «Arponeno3», «lIpumepHbie
aHTPONOTEHHBIE  BO3JICUCTBUS Ha mpupoay», «Baxkheillnne HCTOYHUKH
3arpsi3HEHMs] BO3JlyXa U TPYHTOBBIX Boa», «[louBa — BakHeiIas cocTaBistonias
ouocheprr», «DakTopbl Aerpaganuu mouBy», «IlapHukoBsiii 3gdhexT», «DaKkTopsI
pPaANOaKTUBHOTO 3arpssHeHus Ouocdepb», «OOmas cTpykrypa Ouochepsn,
«Pacnipoctpanenune xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 0uochepe», «KpyroBopoT a3oTa B Ipupoie».

O6opynoBanue: Mojaenb-ammuKanus «Tunudaable OUOIEHO3bI», TepOapwHii
«PactuTtenpHbIe COOOIIECTBAY, KOUICKIIUN «bHoIieH03», «BpeauTenu BaxKHEHITUX
CEIbCKOXO3IMCTBEHHBIX ~KYJIbTYp», TepOapuu W KOJJICKIIUA PACTCHUH W
KUBOTHBIX, TIPUHAJICKAINNE K PA3HBIM SKOJIOTHYECKHMM TpYINIaM OJHOTO BH/A,
Kpacnass kuura Poccuiickoit ®enepaunu, u300paxKeHUss OXpaHSAEMbIX BHUIOB
pPacTeHUM U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalolIUMHCS MpOorpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METANPEAMETHBIM U MTPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpyKType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJIEAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACIICHUIO, HaJuyue MOTHBAlMM K OOy4YeHHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JIUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJICTBOBATHCS B CBOECH
NEATEIbHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEIIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIEC pe3yJbTAaThl OCBOCHUS INMpeameTra «buosiorus» ITOCTUrarTCs B
€IUHCTBE Y4YeOHOM W BOCIUTATEIBHOW [EATCIIBHOCTU B COOTBETCTBHHU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH UM HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOITO3HAHHS, CAMOBOCIHUTAHHS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TpyJa M CTaplIeMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuUsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepaunu, Opupoae U
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUCHTAIMH, TIO3UTHBHBIX BHYTPEHHUX  YOCXKICHHH, COOTBETCTBYIOIIHUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHHCKOr0O OOINECTBA, pPACIIMPESHHUE >XKU3HCHHOTO
ONbITa U OMNbITA ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIbHOMN JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1)rpaskaIaHCcKOro BOCIIMTAHUA:

c(hopMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeToCcs Kak aKTUBHOTO U

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Xe€HUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH YYEOHBIX M MO3HABAaTENbHBIX 3aJlay, BHITIOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUS] K MHEHHUIO OINIMOHEHTOB MpU OOCYXKJACHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU CPaKTaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM S3bIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

LIECHHOCTHOE OTHOIIEHUE K IIPUPOJHOMY HACIIEIUIO U NIAMSITHUKAM IIPUPOJIBI,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA U COBPEMEHHOI0 00IIECTBa;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO MTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
3MOLUMOHAJIBHOIO 0JIArONMOJYYHs:

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
coOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 370POBbIO;

MOHMMAaHWE UEHHOCTU TMPABWJI HMHIAMBUIYAIbHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOT0JIsl, HAPKOTUKOB, KYPEHHSI );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSTh TAKYyIO AE€SATEIbHOCTD;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUIAHUPOBAHUSI IIOCTYIIKOB M OLIEHKM MX BO3MOXHBIX HOCHEACTBUM IS
OKPY’KAIOIIEH CPEBI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
pELICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIb30BaHMUEM  (COOJIOJICHHE  MpaBWI  TMOBEACHUS B  MPUPOJE,
HaNpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTUYECKHE



MOCJIC/ICTBUS MPEANPUHUMAEMBIX ACHCTBUN U IPEIOTBPAIATH HX;

HaJMYHUE PA3BUTOTO DKOJOTHYECCKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIBITa TeSTENHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMATBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTHUYECKON JEATCILHOCTH dKOJOTHICCKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHHUSA:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH M TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmiecTBa, B IO3HAHWM NPHUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIeM
COXPaHCHHS PHUPOJTHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUHU IS COBPEMCHHOW ITUBUJIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pPecypcHble  MPOOIEeMbl  pPa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OUOJOTHYECKUX 3HAHUN B IENAX
MOBBIIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIHMOHAIBHOM IPaMOTHOCTH OOydYaroniuxcs, hopMUpyeMoiu
MIPY U3y4YECHUU OMOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS [JJIs aHaliu3a |
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUPA U MPOUCXOASAIINX B HEM U3MCHECHH,
YMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOTYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HKCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
penIeHwus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOUW MESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIIBHO U B TPYIIIIE;

FOTOBHOCTh U  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHWUN MO OWOJOTHHU B



COOTBCTCTBHHU C ) KU3HCHHBIMHU HOTpe6HOCT$IMI/I.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HAuYMMble JJs (OPMHUPOBAHUA MHUPOBO33PEHUS O00YyYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAyyHOM KapTHHbBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HEprus, SBICHHUE, IPOLECC,
cUCTeMa, Hay4yHbIM (pakT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UcclieloBaHue,  HAONMIOJeHUuEe,  HU3MEpPeHHe,  HOKCIEPUMEHT U JAPYTHX),
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATUBHBIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COI[MAJIBHOM KOMIETEHIUH O0y4aloluxcs, CIOCOOHOCTh
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  yHHBEpPCAJbHBIC ydeOHBbIC JCHCTBUA B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

MeranpeIMEeTHbIE PE3yJbTaThl OCBOCHHUS IMPOTPAMMBI CPEIHEr0 OOIIero
00pa3oBaHus TOHKHBI OTPaXKaTh:

OBiagenue YHUBEpPCATbHBIMH YueOHbIMH NMO3HABATEJbLHBIMH
JEeUCTBUSIMMU:

1)0a30Bble JOru4ecKue JaeicTBusi:

CaMOCTOSITEIbHO  (OPMYJNIMpPOBAaTh M aKTyaJu3UpOBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIB30BaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTHYECKOT'O MBIIIJICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, Ki1accupUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACISATh MX XapaKTepHbIEC MPHU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMHU TTOHATHSIMH);

OTIpeNeNATh IIeNd JACATEILHOCTH, 3ajaBas TmapaMeTphl W KPUTEPUU HX
JTOCTHKCHUS, COOTHOCHTD PE3YIIbTaThl ICATEIBHOCTH C TOCTABICHHBIMH LEIISIMHU;

WCITOJIH30BaTh OMOJIOTHYECKUE MMOHATHS ISl 0OBSICHEHUS (PAKTOB U SBICHUUN
YKWBOU IPUPOJBI;

CTPOHUTH JIOTHUECKHE PACCYXJICHHS (MHIAYKTHBHBIC, JEIYKTHBHBIC, II0
AQHAJIOTHH), BBIABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTPHUBAEMBIX
SBJIICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

PUMEHSTH CXEMHO-MO/IE€JIbHEIE cpeacTBa JUIS peACTaBICHUS
CYIIECTBEHHBIX CBS3¢H M OTHOIICHHWH B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a
TaKkK€  IMPOTHBOPEYHMH  Pa3HOrO  poOJaa,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUIAH PEIICHHS MPOOJIEMBbI ¢ YYETOM aHAIM3a HMEIOIIHXCS



MaTepUalibHbIX U HEMaTepUaIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM A€ TEIbHOCTH;

KOOPAUHUPOBaTh M  BBIMOJHATH pabOTy B  YCIOBUAX  PEaJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2)0a30BblIe HCCIeA0BaTEeIbCKUE 1eHCTBUS:

BJIAJIETh HaBbIKAMH Y4€OHO-HUCCIIEIOBATEILCKON U TPOCKTHOMN NIESITEIIbHOCTH,
HaBBIKAMHU  paspelnieHus mpoOsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PA3JIUYHbIE BUJbBI JEATCIBHOCTH IO MOJYYCHUIO HOBOTO
3HaHUS, €ro MHTEpIpeTaln, MNPeoOpa3oBaHUI0 W TMPUMEHEHHUI0 B YYCOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPU CO3aHUN YICOHBIX U COITMATIBHBIX MPOEKTOB,;

dbopMupOBaTh HAYYHBIM THUI MBIILUICHUS, BIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJTFOUCBBIMH TTOHSATHUSMHU U METOJaMU;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJauyd B 0O0pa30BaTEIbHOU
NESATEeIIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIIATh TPUYMHHO-CJICJICTBEHHBIE CBSI3M W  aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelieHus, HaXOJAUTh apryMEHTHI I J0Ka3aTeIbCTBa
CBOUX YTBEPXKJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHHS;

aHAJM3MPOBATh TIOJYyYCHHBIE B XOJE pEUICHHs 3aJa4yd Pe3yJbTaThl,
KPUTHUUYECKHU OIICHUBATh MX JOCTOBEPHOCTH, IPOTHO3MPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSX;

JaBaTh OLICHKY HOBBIM CUTYAIlUsM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIAThH IIeJICHANPABICHHBIN IMOMCK IMEPEeHOCa CPEJICTB U CIOCO00B
NeHCTBHS B IPOPECCUOHATIBHYIO CPEIY;

yMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUYECKYIO OO0JacTH
KU3ZHEICATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeH;

BBIJIBUTaTh HOBBIC UJEU, MpeajiaraTh OpUTHHAJIbHBIC TOAXOJbl U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, JOIMYyCKAIONHE alIbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMAIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OMOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHHMKAX, KOMIIBIOTEpHBIX Oa3zax AaHHBIX, B MHTepHeTe), aHAIM3UPOBAThH
MH(pOpMAINIO Pa3TUIHBIX BUJIOB U ()OPM IPECTABICHHS, KPUTHICCKHA OIICHUBATH
€€ JJOCTOBEPHOCTh U HEMIPOTUBOPEUHUBOCTb;

dbopMynupOBaTh 3aMpOChl U MPUMEHSITh Pa3IMYHBIE METOIbI IPH TOHCKE U



otOope Ouonornueckoi MHGOpMaALUU, HEOOXOIUMON ISl BBIMIOJHEHUS yYEOHBIX
3ajay;

MpuoOpeTaTh OMBIT MCHOJb30BAaHUS HWH(OOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI, COBEPIICHCTBOBATh KYJIbTYpPY AaKTUBHOI'O MCIOJb30BaHUS Pa3IUYHbIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIBHYIO  (OpMy  NpelCTaBICHUS
Oouonornyeckoil nHbopmauu (cxembl, rpaduKu, IUArpaMMbl, TAOIHIIbI, PUCYHKU
H Ipyroe);

UCIIOJIb30BaTh HAY4YHbI $3bIK B KadyecTBE CpeAcTBa Npu paboTe C
Oouosiorndeckoi umHGOpMALME: TNPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTEeMaTUYEeCKUE 3HAKU U CUMBOJIBI, (OpMyIbl, aOOpeBHATYpYy, HOMEHKJIATYpY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEACTBa
HarJIsTHOCTH;

BJIQJ€Th  HABBIKAMU  pACO3HABAaHUS U 3alUThl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1)o6menne:

OCYIIECTBJISITh KOMMYHHKAIIMHM BO BCeX c(hepax *KU3HU, aKTUBHO y4aCTBOBAThH
B JMAJIOT€ WM TUCKYCCHU MO CYIIECTBY OOCYXIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIBHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YUUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIUNA APYIMX yYaCTHUKOB
JUanora wiv JUCKYCCHH);

pacno3HaBaTh HeBepOaJbHBIE CpeACTBa OOIIEHHS, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYAIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEPEHUs IPYTUX JIOJCH, MPOSIBISITh YBAXKUTEILHOE OTHOIIIEHHUE K COOECETHUKY
U B KOPPEKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2)coBMecTHAs AeSITEJIbHOCTD:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHIWBHUIYAJIBHOM
paboThI U peNIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaXKJI0T0 YieHa KOJUIEKTHUBA;

OpUHUMATh [€JIM  COBMECTHOM  JESTEeIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JECUCTBUA 10 €€ JIOCTHUXKEHHUIO: COCTABJAThH IUIAH JICHCTBHM,
pacrpenensTh pojd C YY4ETOM MHEHUM YYaCTHUKOB, OOCYXKIAaTh pE3yJbTaThl



COBMECTHOU paboThI;

OLICHMBAaTh KauyeCTBO CBOETrO BKJIAJa MW KaXJOr0 y4YaCTHMKA KOMAHIbI B
o0 pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npeajaratb HOBBIE MPOEKTHI, OLEHHUBATH HAEU C TO3HWIMA HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE IOBEAEHHUE B PAa3JIUYHBIX
CUTYaIUsX, TPOSIBISTH TBOPUYECTBO U BOOOpakeHUE, ObITh HMHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JI€HCTBUAMU:

1)camoopranusanus:

UCIIOJIH30BaTh OWOJIOTMYECKUE 3HAHUS [JI BBISBICHUS TpoOJeM U HX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYAIUSX;

BbIOMpaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM LEJeBble U CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBHUSIX M IMOCTYIKAax MO OTHOIIEHHWIO K WBOUW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATENIBHYIO NIESITENBHOCTh, BBISBISATH
poOJieMbl, CTaBUTh U (GOPMYJIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTeIIbHOMN
JESATeTbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPELICHUs NpodsieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMPATH paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pellICHHE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIAUIINH B
pa3HBIX 00JIaCTSIX 3HAHWUW, ITOCTOSHHO IIOBBIIIATh CBOW 0O0pa3oBaTeIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIENISIM;

BJIQJICTh ~ HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHUM, MCIHOJIb30BATh MPUEMBI pePIEKCUM ISl OLEHKH CUTYalluH, BbIOOpa
BEPHOT'0 PELICHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHIDKECHUIO;

OPUHUMATh MOTHBBI M apryMEHThl JAPYrMX MpH aHAIU3€ PE3yIbTaTOB
NEATENbHOCTH;

3)npuHsTHe ceds1 U APYrux:



MPUHUMATH ce0sl, HOHUMAasi CBOM HEIOCTAaTKU U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

MPU3HABATH CBOE MPaBO U MPaBO APYIHMX HA OIIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTarhl ocBoeHMsl mnporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeamMera «buosorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUN MO OCBOEHUIO, UHTEPIPETALIMH U
npeoOpa3oBaHUIO0 3HAHUW, BUABI JESITEIbHOCTH IO MOJYYSHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3IMYHBIX YYEOHBIX CUTYyalUsX, a TaKK€ B PEaTbHbBIX
KU3HEHHBIX CHUTYallUsiX, CBSI3aHHBIX C Ouoyiorueil. B mporpamme mnpeaMerHbie
PE3yNIbTAThI IPEJICTABIEHBI M0 T0JIaM 00y4YeHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydueOHoro mnpeamera «buonorus» ¢ 10
K1acce OJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OUOJIOTMH B CHCTEME HAy4YHOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAYyYHOM KAapTHHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCUUCKHUX H
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YEJIOBEKA JJI pEIIeHUs )KM3HEHHBIX 3a/1ay;

YMEHHE pPacKpbIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSATHMA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OOMEH BEIECTB M TMPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslMs), YPOBHEBAasT OpraHU3alusl KUBBIX CHUCTEM,
CaMOBOCTIPOM3BEICHHUE (PEIPOIYKIIHUS), HACIEACTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouomorun), 3axoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u y4enus (0 meHTpax MHOTOOOpasusi u
MIPOUCXOXKIEHUS KyJIbTYpHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiT rpaHULbI
UX OIPUMEHHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHUE BIIaJIETh METOJJaMU Hay4YHOT'O MO3HAHUS B OMOJIOTHH: HAOIIOJCHUE U
ONMCAHME JKUBBIX CHCTEM, IPOLIECCOB W SIBIECHWI, OpraHu3alus U MpPOBEIACHUE
OMOJIOTMYECKOTO  IKCHEPUMEHTAa,  BBIABIKEHHE  TUIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIy HCCIEAyeMbIMU BEJIMYMHAMH, OOBSCHEHHE IOJYYEHHBIX
pPEe3yAbTATOB, WCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOpPUH M 3aKOHOB, YMEHUE
JienaTh BEIBOJbI HA OCHOBAHUU MOJYUYEHHBIX PE3YJIbTaTOB,;

YMEHHE BBIACNIATH CYLIECTBEHHbIE NPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT H
9YKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPIraHU3MOB, OCOOEHHOCTH



MPOIIECCOB: OOMEHA BEIIECTB M MPEBpAIICHHUS SHEPTrUU B KIETKE, (OTOCUHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMEeHa, XEeMOCHHTE3a, MHTO03a, Meklo3a,
OIJIOJOTBOPEHMS, PA3MHOKEHUsS, WHAMBHIYAIbHOTO pa3BUTHS OpraHu3Ma
(oHTOTEHER);

yMEHHE MPUMEHITh MOJyYeHHBIC 3HAHUA AN OOBSICHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, U1 NIPUHATUSA NPAKTUUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LeJbl0 oOecredyeHuss Oe30MacHOCTH CBOEro 30POBBS M 30POBbS
OKPY’KaOIIUX JIIO/IeH, COOMIOCHISI HOPM TPaMOTHOTO TMOBEJCHHS B OKPY KaIOIIeH
NPUPOTHON Cpele, MOHMMAaHHE HEOOXOIUMOCTH WCIIONB30BAHUS JOCTHKCHUH
COBpEMEHHOW  OWONOTMH U OMOTEXHOJNOTUH  JUIS  PallMOHATBHOTO
PUPOIOTIONH30BAHHS;

YMEHHE pemiaTh OJJIEMEHTapHble TEeHETHYeCKHe 3aJadud Ha MOHO- W
IUTUOPUHOE CKpPEIIMBAaHUE, CIETNIEHHOE HACJIeJOBAaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIWBAHUS ISl TIPEJCKa3aHUs HACICIOBAaHUS MPHU3HAKOB y
OpPTaHHU3MOB;

YMEHHE BBIMIOJHATH JIA0OpATOpPHBIE M MPAKTHYECKHE paboThI, COOIIOAATh
npaBuiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPHUTUYECKH OIICHMBATh M WHTEPIPETHPOBATH HHPOPMAIHIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICTBa MACCOBOW MH(pOPMAILIUU, HAYYHO-TIOMYJISpHbIE
MaTepHalibl), STUYECKHME aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHbIE IUCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ass OMOOTrHYECKyr0 MHPOPMAIIUIO M3 HECKOJIBKUX WCTOYHUKOB, TPAMOTHO
UCITOJIH30BaTh OHATUHWHBIN armapaT OHOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOeHUsI ydyeOHoro mpenmera «buonorus» 6 11
Klacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAYUHOTO
3HAHUSl ECTECTBEHHBIX HayK, B ()OPMHUPOBAHHU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MUpPa M HAYYHOIO MHPOBO33PEHHMS, O BKJIAJE POCCUHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATHLHON
IPaMOTHOCTH YeJIOBEKa ISl PEIICHUs KU3HEHHBIX 3a/1a4;

YMEHHE PpACKphIBaTh COJEp)KaHUE OMOJOTUYECKUX TEPMUHOB W TOHSATHUM:
BUJI, TIOMYJIALKSA, TeHO()OH, IBOTIOIMS, ABWXKYIIKE CUIbI ((haKTOphI) 3BOJIOIUH,
MPUCIIOCOOJIEHHOCTh OPraHW3MOB, BHJI000pa30BaHME, IKOJOTHUYECKUE (DAKTOPHI,
HKOCHCTEMA, MPOAYLEHThl, KOHCYMEHTBI, pEAYLUEHTHl, LEeMu MUTaHUS,
9KOJIOTHUYECKasl MUpaMuJia, OMOTreoneHo3, onocdepa;

yMEHHE W3JlaraTh OWOJOTHYECKHe Teopuu (dBOMOLMOHHAs Teopus Y.
JlapBrHa, CHHTETHYECKas TEOpHUS DSBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH



(3apoapieBoro cxoncrtsa K. M. baspa, depenoBanusi riaBHBIX HAmpaBICHUN H
nyTtedt sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTIPEEISITh TPAHUIIBI UX IPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BIAJETh METOAAMHU HAYYHOrO MO3HAHUS B OMOJOrUU: HAOIIOEHUE U
OMMCAHME >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHHM, OpraHu3aius U MpPOBEACHHUE
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIABW)KCHHE  THIOTE3bl,  BBISBIICHHE
3aBUCUMOCTH MEXKIY HWCCICTyEeMbIMA BEJIIMYMHAMHU, OOBSICHEHHE ITOTYYCHHBIX
PE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIE NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
OOBEKTOB: BHUJOB, TMOMNYJSALMA, MPOAYILEHTOB, KOHCYMEHTOB, PEIyLEHTOB,
OMOreolleHO30B U HIKOCUCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOIO OTOOpa, BUA000pa30BaHUs, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHSI DKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MbI, IEepeHoca
BEIICCTB M IIOTOKA JHEPrUM B DKOCHUCTEMAaxX, AaHTPOIOICHHBIX HW3MCHCHHH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHUOTCOXUMHYECKUX
IIUKJIOB B Ouocdepe;

YMCHHE TPUMEHSAThH IMOJYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOJIOTHYCCKUX
NPOLIECCOB U ABJICHUM, ISl IPUHATUS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOMN
KU3HA C LEeJpl0 oOecrieueHus O€30MacHOCTH CBOEro 3/I0POBbS U 370POBbS
OKPYXAaIOIIUX JII0CH, COOMI0OIEHUS HOPM IPAMOTHOTO MOBEJICHUS B OKPY>KaOIIEH
NPUPOJHON cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHKEHHM
COBPEMEHHON OMOJIOTUHU ISl PAlIMOHATBHOTO MPUPOAOTIONH30BaAHNUS;

yMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITh CXEMBI
MEpEeHOCca BEIIECTB M SHEPTUU B HIKOCUCTEMaXx (LIEMU MUTAHUS );

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKue paboThl, COOIIOIATH
paBuia mpu padbore ¢ yudeOHBIM U JIaOOpaTOPHBIM 000PYI0BAHHUEM;

yMEHHE KPUTUYECKH OIICHUBATh H HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJEP)KaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEeICTBa MacCOBOW MH(OpMAIMU, HAyYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  IJIOOATBHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO37aBaThb COOCTBEHHbIE IUCHMEHHBIE U YCTHbIE COOOIIEHUS,
00001mast OnoorMdecKyro WH(PpOpMaII0 U3 HECKONIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounuecTrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (uposkIe)
n/n TEMIIPOrpaMMBbl Bcero Koutpoiabubiepadorsl | [IpakTuyecknepadoThl 06pA30OBATENBHbIEPECYPCHI
bubmmoreka [{OK
1 bronoruikaxayka 2 0 0.5 https://m.edso0.ru/7f41c292
2 JKuBbie CHCTEMBI U UX 1 0 0 bubmmoreka [{OK
Opra"u3anus https://m.edso0.ru/7f41c292
3 XUMUYECKUH COCTaB M CTPOCHUE 8 1 1 bubnuorexa [JOK
KJIETKH https://m.edso0.ru/7f41c292
bu6moreka [IOK
4 KuznenesaTenbHOCThKICTKH 6 0 0 https://m. edsoo.ru/7f41c292
P
5 Hliah;z:lme:;beHﬁe a3BUTHE 5 0 1 bubmrorexa I[JOK
JMBHILY p https://m.edso0.ru/7f41c292
OPraHu3MoOB
6 HacnenctBeHHOCTh B 8 1 15 bubmuorexa [JOK
U3MEHYMBOCTHOPTaHU3MOB ' https://m.edsoo.ru/7f41c292
7 CenexkuusiopraHu3MoB. 3 0 0 bubnuoreka [JOK
OCHOBBIOMOTEXHOJIOTHH https://m.edsoo0.ru/7f41c292
bu6mmoreka [JOK
8 PeseperocBpems 1 0 0 https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 2 4
[TPOTPAMME



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

11 KVIACC

KoanuectBouacon DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (undpoBbIe)
n/n TeMIIPOrpaMMBbl Bcero Kourtpoiabubiepadorsl | [IpakTuuecknepadoThl 06pA30OBATENBHbIEPECYPCHI
bubmmoreka [{OK
. IBOJIOLMOHKAOHONOTHA 9 1 1 https://m.edsoo.ru/7f41cc74
2 Bo3HukHOBEHME U pa3BUTHE 9 1 05 bubnuorexa [JOK
YKU3HU Ha 3emMIie ' https://m.edsoo.ru/7f41cc74
3 Opraau3msl u 5 0 1 bubnuoreka [JOK
OKpyKaromascpeaa https://m.edsoo.ru/7f41cc74
4 CoobmecTBa 9 1 0 bubmuorexa [JOK
AKOJIOTUYECKUECUCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 PesepaHOEBpEMA 2 0 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 3 25
[TPOI'PAMME '



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne KoanuecTBo4acon
Jatau3yu | DieKTpoHHbleM(POBbIEOOPa3OBAT
n Temaypoka Bce | KonTpoubHbIe IIpakTUyeckue CHISI elTh HBIEDECVDChI
/ ro | paboTsl paGoThI peeyp
n
bu6mmoreka [{OK
1 Bbuonorus B cucreMeHayk 1 0 0 https://m.edso0.ru/863e6122https://m.eds
00.ru/863e632a
MeTo 161 TTO3HAHMS KUBOM
npupoel. [IpakTnaeckas
2 pabota Ne 1 «VcnonpzoBanue 1 0 05 bubnuoreka [JOK
Pa3IMYHBIX METOJIOB MPH ' https://m.eds00.ru/863e6122
M3y4YEHUN OMOJIOTHUECKHIX
00BEKTOBY
3 buonornuecknue cucTeMsl, 1 0 0 bubnuorexa [JOK
MPOLECCH U UX U3YUEHUE https://m.eds00.ru/863e6564
4 XUMHYCCKUN COCTaB KICTKH. 1 0 0 bubmuoreka [JOK
Bopaa u munepanbHbie conu https://m.edso0.ru/863e674e
5 benku. CoctaB u cTpoeHue 1 0 0 bubnuorexa [JOK
OenKoB https://m.edso0.ru/863e6b72
depMeHThI — OUOIOTHYECKHE
KaranuzaTtopsbl. JJabopaTtopHast
5 pabota Ne 1 «M3yuyenue 1 0 05 bubnuorexa [IOK
KaTaJUTUYECKON aKTUBHOCTU ' https://m.eds00.ru/863e6b72
dhepmeHTOB (Ha IpUMeEpe
aMUJIa3bl WM KaTajaasbl)»
bu6mmoreka [JOK
! Y TIEBOJIBI. JImHeT 1 0 0 https://m.edso0.ru/863e6870
bu6mmoreka [JOK
8 Hyxnennosbsiekucnotel. ATO 1 0 0 https://m.edsoo.ru/863e6d5¢



https://m.edsoo.ru/863e6122
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

9 Hcropus u METOIbI U3y4EHUS 0 bubnuorexka [JOK
KieTku. Knerounasreopus https://m.edso0.ru/863e6e88
10 Knerka kak nenocrtHas xuBas 0
cucremMa
CtpoeHnune sykapuoTUYECKOU
kieTku. JlabopaTopHas pabora
No 2 «M3yuenue cTpoeHus
KJIETOK pZ:TeHHfI )iI/IBOTHI)IX bubmiorexa LIOK
11 FOUGOB 1 GaKTe 1:1171 o ’ 0.5 https://m.edso0.ru/863e6ffOhttps://m.edso
p p 1 0.ru/863e716¢
MHKPOCKOTIOM Ha TOTOBBIX
MUKpOIIpenaparax u ux
OTIMCAHUE
OO6wmeH Bemec
12 mﬁ&imﬁa CE);I(J)THHT% 0 bubmmorexa LOK
’ ’ https://m.edso0.ru/863e7c98
XeMOCHHTE3
13 KonTtponbHas paboTa o teme 0 bubnuoreka [IOK
" Kiretka" https://m.edso0.ru/863e766¢
. bu6moreka [IOK
14 OHepreTniccKuiioomen 0 https://m.edsoo.ru/863e7aae
JKU3HEeHHBIN IUKIT KIETKU.
Henenune kiaetku. MuTos.
Jlab 6ota Ne 3
15 | opropuns s os B LOK
A ' https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEeIIKa
JyKa Ha TOTOBBIX
MHKpOIIpenapaTax»
16 buocunTes 6enka. Peaknus 0 bubmuoreka [JOK
MaTPUYHOTO CUHTE3a https://m.edsoo.ru/863e796e
17 Tpancasanus — 0 bubnuoreka [IOK
OounocuHTe30eNKa https://m.edsoo.ru/863e796e
18 HexnerounsiepopMbDKU3HU — 0 bubnuorexa LIOK
BHUPYCEI https://m.edso0.ru/863e7540
19 DopMBIpa3MHOKEHUSIOPraHU3 0 bubnuoreka [IOK



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e766c
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/863e81b6https://m.eds

MOB
00.ru/863e831e
. bu6mmoreka [IOK

20 Meiios 0 https://m.edso0.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHE
ITIOJIOBBIX KJICTOK.

Or1010TBOPEHHE.
bubmmoreka [{OK

21 Jlaboparopuas pabora Ne 4 0.5 https://m.eds00.ru/863e81b6
«M3ydeHne cTpoeHus MOJIOBBIX
KJICTOK Ha T'OTOBBIX
MHUKpOIIpenapaTax»

29 WNHmBuyanbHOEpa3BUTHEOPT 0 bubnuoreka [JOK
AHHU3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o

23 Hagﬂz;IgTBeH;ngH u 0 bubmmorexa LOK

https://m.edso0.ru/863e862
W3MEHYUBOCTH
3aKOHOMEPHOCTH

24 HacJIeI0BaHUA MPU3HAKOB. 0 bubnuoreka [IOK
Monorubpuanoe https://m.edso0.ru/863e8878
CKpEIIMBaHUE

0 .
25 Gaxon nesmenoro 0 buGunorexa LIOK
https://m.edsoo.ru/863e89a4
HacJe0BaHuUs TPU3HAKOB
CleruieHHOe HACJIeI0BaHKE
npusHakoB. JlaboparopHas
6ota Ne 5 «U1
26 lpf):3;;:T3T0B<;\4031¥([)I:If—llglljeHHHOFO 0.5 Eubmorexa TOK
' https://m.eds00.ru/863e8c60
W TUTHOPUTHOTO CKPEIIMBAHUS
y Ipo30(QHIIbl Ha TOTOBBIX
MHKpOIpenaparax»
I'eneTuka nona. Hacnenmopanue Bubmiorexa LIOK
27 IIPU3HAKOB, CLIETNIEHHBIX C 0

I10JIOM

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

3MeHuYnBOCTE.
Henacnencrsennas
M3MEHYUBOCTH. JlaboparopHas

28 pabota Ne 6. 1 05 bubmmoreka [JOK
N3ydeHneMoqupuKamoHHO N ' https://m.edso0.ru/863e8efe
3MCHUYMBOCTH,

MOCTPOCHUEBAPUAIIOHHOTOPS
J1a ¥ BapUAllMOHHOUKPHUBOI
Hacnencrsennas
M3MEHYUBOCTh. JlabopaTtopHas
bu6mmoreka [{OK

29 padora JUVQ 7. «Amamas 1 05 https://m.edsoo.ru/863e8efe
MyTalui y qpo30(uisl Ha
TOTOBBIX MUKPOIIpEIapaTaxj

bu6mmoreka [IOK

30 T'enetukauenosexa 1 0 https://m.edso0.ru/863e8d78
KonTtponbHas padoTa o Teme

31 «HacnencrBeHHOCTE U 1 0
U3MEHYUBOCTh OPraHU3MOBY

30 Ceneknus KaK Hayka 1 1 0 bubnuoreka [IOK
Mpouece https://m.edso0.ru/863e9214

3 cenentmn pacremin ) 0 Bu6miorera LIOK

W p https://m.edso0.ru/863e9214
KUBOTHBIX

34 buoTexHoI0ruaKakoTpaciIbIpo 1 0 bubnuorexa [JOK

U3BOJICTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB 34 4

I10 ITPOTPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

Ne KosuuecTtBo4acoB
Temaypoka Bee | KoHTOOILHLIE Mo aKTIecKe Jarau3yuy | DJieKTpOoHHbIeHM(PPOBHIEOOPA30BAT
n/ p p eHust eJIbHbIEpPeCyPChI
. ro padoThI padoTsI
1 DBOJIIOIUS 1 METOIBI €6 1 0 0 bu6mmoreka [{OK
W3yYCHUS https://m.edsoo.ru/863ea20e
2 Wcropus pazButus 1 0 0 bubnuorexa [JOK
MIPEACTABJICHUIN 00 YBOJTIOIIUHU https://m.edso0.ru/863e9570
bubmmoreka [{OK
3 Muxpossomonus 1 0 0 https://m.edsoo.ru/863e9cle
[Monmynsuus kak
JJIEMEHTApHAs eIMHUIIA BHU/IA
4 u sBosronuu. JlabopaTtopHas 1 0 05 bubnuotexa [JOK
pabota Ne 1 «CpaBHeHUE ' https://m.edso0.ru/863e99c6
BUJIOB TI0 MOP(}OJIOTUYECKOMY
KPUTEPHUIO»
JIBYOKyIIE CHIIBI
5 (a;meMenTapHbIe HaKTOPHI) 1 0 0 BH6J.IHOTeKa HOK
https://m.edsoo.ru/863e9da4
SBOJIIOINH
6 EcrecTBennslit 0TOOD 1 €10 1 0 0 bubnuoreka [JOK
(dhopmMbI https://m.edso0.ru/863e9ed0
Pe3ynbTathl 3BOIONUN:
MIPUCTIOCOOIEHHOCTh
OpraHu3MOB U
7 BHJI000pa3oBaHUE. 1 0 05 bu6mmoreka [JOK
Jlaboparopnasipaborta Ne 2 ' https://m.edsoo.ru/863e9fde
«OnucaHuenpucrnoco0IeHHOC
THOpPraHu3Ma u
€€0THOCUTEILHOTOXapaKTepay
8 HeoOGparumocts 1 0 0
sBoronn. Harpasnenus u



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

IIYTU MaKpO3BOJIIOLUHY.

KonTtponrsHa padora no Teme

bubnuoreka [IOK

; "OBosroninoHHast ouoJiorus” 0 https://m.edsoo.ru/863e9cle
10 WcTopus xu3Hu Ha 3emiie U 0
METO/IbI €€ U3YyYEHUS
11 ['MnoTressl MPOUCXOKACHUA 0 bubnuorexa [JOK
KU3HU Ha 3emiie https://m.edsoo0.ru/863ea5a6
12 PazBuTne xu3Hu Ha 3emMire 1o 0 bubmmoreka [{OK
3paM U MepHoJiam https://m.edsoo.ru/863ea6be
OCHOBHBIE ATaIbI 3BOJTIOIUU
PacTUTETBHOTO U KUBOTHOTO
13 mupa. [Ipaktuyeckas padora 05 bubnuoreka [IOK
Neo 1 «3yueHune uckomaembIx ' https://m.edso0.ru/863ea8bc
OCTaTKOB PACTEHUI U
YKUBOTHBIX B KOJIJICKITHSIX)
14 CoBpeMeHHasICUCTEMAOPraHu 0 bubnuoreka [IOK
YECKOrOMHpa https://m.edsoo.ru/863ea48e
15 OBOJIIOLASYETIOBEKA 0 bubnuorexa [JOK
(anTpOMIOTECHE3) https://m.edsoo.ru/863eac2c
16 JBmwxymuecusibl (hakTopsbl) 0 bubnuorexa [JOK
AHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIECTAIUUIBOTIOLIMUY 0
eJI0BeKa
4
o | nemmeeee e : o LOK
PHpOZL a H https://m.edsoo.ru/863eaea2
YeloBeKa
KounTposbHast pabota no Teme
19 «BO3HMKHOBEHHE U pa3BUTHE 0
KU3HU Ha 3eMIie»
20 OKOJIOTHSIKaKHayKa 0
21 Cpenbl oOuTaHus u 0 bubnmoreka [JOK

HKOJIOTHYECKUE (aKTOPbI

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



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

AOGuotnueckue (HakTopsbI.
Jlaboparopnast pabota Noe 3.
«Mopdonoruueckue
0COOEHHOCTH PacCTeHUH W3

bu6mmoreka [IOK

22 Pa3HBIX MECT OOUTAHUS. 05 https://m.edso0.ru/863eb10e
Jlaboparoprast padbota Ne 4.
«BnusHME cBEeTa HA POCT U
pa3BHUTHE YEPEHKOB KOJICYCa»
bubmmoreka [{OK
23 buoTieciueaxrops: 0 https://m.edso0.ru/863eb348
DKOJIOTHYECKHE
XapaKTEPUCTHKH TTOITYJISIUH.
[IpakTnueckas padora Ne 2
24 N 0.5
«Toacuér mnoTHOCTH
TTOMYJISIIIE Pa3HBIX BUJIOB
pacTeHui»
o5 Coo0mmecTBaopraHu3MOB — 0 bubnuoreka [IOK
OMOILIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTHYECKUECHUCTEMBI 0 bubnuorexa [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNN
.0
. ;I;IO(;I/;;:CEH KOJIOTYECKHe . BuGnorexa LIOK
PAMIIBL. https://m.edso0.ru/863eb5fa
CBOCTBaIKOCUCTEM.
Cyxkueccust
28 ITpupoTHBIEAKOCUCTEMBI 0
29 AHTPOTIOT€HHBIEAKOCUCTEMBI 0
30 buocdepa — 0 bubnunoreka [JOK
rio6anpHasIKOCHCTEMa3eMIIn https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTUCYIIIECTBOBA 0 bubnunoreka [JOK
HUsI6nochepsl https://m.edso0.ru/863ebd16
32 YenoseuecTBo B 0

ouochepe3emin



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

CocyuiecTBOBaHUENIPUPOBI U

bubnuoreka [IOK

33 YeJI0OBEYCCTBA 1 0 https://m.edsoo.ru/863ebale
KoHnTponabHas pabora no teme
34 «CoobiecTBa u 1 0
9KOJIOTHYECKHE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB 34 25

I10 [TPOTPAMME



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




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OGPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUYUEBHBIE MATEPUAJBI 1151 YUEHUKA

1. O6mas 6uonorus. ba3oBsiit ypoBeHb: yuel. aiist 10ki1. obmeoOpa3oBar. yueo.
3aBenenuii/ B.. Cuornazos, U.b. Aradonosa,

E.T. 3axaposga, - M. :Ilpocsemenue, 2021. - 254c.

2. O6masouonorus. bazoseiit ypoBens: yueb. a1 11ki1. o0uieobpaszoBart. yueoO.
3aBenenuii/ B.. CuBornasos, N.b. Aradonosa,

E.T.3axapoga, - M. :IIpocsemenune, 2021. - 208c.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
IIporpamma cpemnero (mostHOro) o61ero oopaszoBanus mo 6uogorun 10-11

kiaccel. ba3oBelit ypoBeHb. ABTophl: M.b.Aradonosa, -bruosnorust B Tabnumax u
cxemax. Coct. Onumenko A. B. — Canxkr-IletepOypr, -turocy, 2020.

-Koznosa T.A., Kyumenko B.C. buosnorus B Tabnmmax. 6-11 kmaccer:
CnpaBouHoe mocooue. - M: JIpoda, 2002.

-I'.C. Kanunona, A.H. MsarkoBa «3a4éTbl 110 OMOJIOTHI (K KaXKIOMY KYpCY). —
M. Jlucr.

-MeTtonnueckoe nmocobue k yueonuky/ B.M. CuBornazosa, U.b. AradgonoBoii,
E.T. 3axaponoii .O6mmas 6uosorusi. bazoserit ypoens 10-11 kimaccel/T.A.
Kosnosa, 1.b. Aradonosa, B.1. Cusornazo.-M.«/Ipoda»,2010,-140 c.

-Jlepuep I'.. O6mmasononorus. (10-11 ximaccer): [Toagroroska k EI'D.
Kontponbubie u camoctositensubie padotel/I.W. Jlepuep. — M.: Dkemo, 2015. —

288c.



MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HMHTEPHET
http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. ITogbopka uHTEpHET-

MaTepuaoB ISl yuuTesield OMOJIOTHUHU 1O Pa3HBIM OMOJIOTHUYECKUM JTUCIIUILUIMHAM.

http://school-collection.edu.ru Enunast kosuteknus 1iudpoBbix 00pa30BaTeIbHBIX

pEeCypcoB.

www.bio.lseptember.ru

Www.bio.nature.ru

www.edios.ru

www.km.ru/educftion



