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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro IpenMera
«buonoruss» cocraBwin: KoHUenrtyaidbHble mnonoxkeHus PIrOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIe, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIINX LIENAX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obOmero o6OpasoBanusi B Poccuiickoit denepanuu, a TakkKe IMOJOKEHUS O
cnenudurke 6MoIOTHH, €€ 3HAUeHUH B MTO3HAHUU >KMBOM MPUPOABI U 0OECTICUeHHUH
CYILIECTBOBAaHUS 4YeNoBeYecKOro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTpeJeieHbl OCHOBHbIE (DYHKIIMM MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O MeniaXx, o0 obuiei
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro mpeamera «buonorus», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Io pasjeiaM U Temaw,
PEKOMEHIyeMYIO TMOCJIeIOBATEIbHOCTh U3YUEHHUSI Y4eOHOro maTtepuaia ¢ yuéTom
MEXIPEIMETHBIX ¥ BHYTPUIIPEIAMETHBIX CBSI3€W, JIOTMKHM 00pa30BaTEIbHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaromuxcs.

B nporpaMmvMe mo OHONOTMHM TakXe Y4YUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TMPEJAMETHBIM pe3yibTaTam
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIbHON
JeSTENbHOCTU/Y4eOHBIX JEHCTBUN O00Yy4alolUXCsl IO OCBOCHHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kimaccel, 6a30BbIii ypOBEHB) peain30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMu, Ojarojaps 4emy B Hei
NPOCMATPUBAETCS  HAMNPABIEHHOCTh HAa pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpUEHTAlU JIMYHOCTH, 3KOJIOTUYECKOTO MBILUICHMS, PEACTABICHUN O 310POBOM
oOpa3e XM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomMy Hapsiay ¢ U3ydeHHUEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTHM OCHOBHBIX ITPOTEKAIOUIUX B
HUX TPOIECCOB B MPOrpaMMe MO OMOJOrMM yJeJeHO BHUMAaHHE HCIOJIb30BAHHUIO
MOJIYYEHHBIX 3HAHUI B TOBCEAHEBHOM KU3HM JUIsl PELICHMs IPUKIAAHBIX 3a/1a4, B
TOM 4HCJe: NMPOQUIAKTUKH HACJIEACTBEHHBIX 3a00J€BaHUN YEIOBEKAa, MEIUKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKHU
LIEJIECO00Pa3HOro TMOBEJIEHUS B OKpY)KaloUlell NpPUPOJHOM cpele, aHaiau3a
BJIUSIHUSL XO3SIMCTBEHHOM JESTEIbHOCTH YEJIOBEKa HA COCTOSIHUE HPHUPOAHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHHE BHUMAHUS K IPHUKJIaJHON HAIIPaBIEHHOCTH
y4eOHOro mpeamera «bHoJorus» MPOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



YCIIOBUM JJIsl PEIIEHUS] OJJHOM M3 aKTyaJbHBIX 3a/1ay IIKOJbHOTO OMOJIOTrHYECKOTO
oOpa3oBaHus, KOTOpass npexanonaraer (GopMupoBaHHe Yy  OOydaroUIUXcs
CHOCOOHOCTH A anTUpPOBAThCS K M3MEHEHHMSIM JAMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpeaHero ooOImero 0o0Opa3oBaHMsS 3aHUMAET BaKHOE
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
yCIOBUS  JUISi:  TIO3HAHMUS  3aKOHOB  JKMBOM  MPUPOAbI,  (OpPMHpPOBAHUS
(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  3aJa4  CpelHero  obmero  oOpa3oBaHUs, COLMAIU3ALUU
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 yuyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYpPOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOydaromuecs AOJKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi O00IIEH KyJIbTYpBI, OINPEACISIONINE aJeKBATHOE IOBE/ICHHE
YeJIOBeKa B OKPYJKAIOIIEH IMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TPaKTUUYeCKoi aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUMN
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPbhIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJCTABICHU 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 NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLMHU. B COOTBETCTBHY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIIME COJAEp/KaTeabHble TUHUM: «buosorus kak Hayka. MeTobl
HAay4yHOIo mo3HaHus», «Knetka kak Ouosiormueckas cucrema», «OpraHusm Kak



Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOTIONHMS )KUBOU TIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus yudeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAILHOU
OpraHM3alMyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOIb30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHUE OOYYaIOIIUMUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBUIax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
MEeTOJaX Hay4YHOT'0 MO3HAHUSI, CTPOCHUH, MHOTOOOpa3uu U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMU, BBIIAIONIUXCS OTKPBITHUSAX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromuXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TpOIlECCe aHalu3a JaHHBIX O IMYTAX Pa3BUTUS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHIO >KHUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTAQHOBJICHHE Y OOydYarIuxcs oOmmed KyiabTypbl, (QYHKIIMOHATBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHSATH U OIICHUBATH SIBJICHUS OKPYKAIOIIETO
MHpa JKMBOW MPHUPOJBI HA OCHOBAHWM 3HAHUM UM OIBITA, IOJYYEHHBIX IIpHU
U3y4YeHUU OHOJIOTHUY;

dbopmupoBanue y oOyyaromuxcs YMEHHH WUIIOCTPUPOBATh 3HAYCHHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYCCKOW JEATCIIBHOCTH 4YeJOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTUH U arpoOHOTEXHOJIOTHI;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM YKHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS dTHICCKUX
HOPM TIPH TIPOBEICHUH OMOJIOTMICCKUX HCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OHWOJOTMYECKUX 3HAHUM Il TOBBIIMICHUS YPOBHS
AKOJIOTHYECKOH KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IIPUMEHCHHE TTPHOOPETEHHBIX 3HAHUM M YMEHUM B IMTOBCETHEBHOM JKU3HU IS
OIIEHKH TOCJIECICTBUM CBOCH JAEATEIILHOCTH MO OTHOIICHUIO K OKpY KaroIIeh cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHME W COONIIOCHWE Mep TPODUIAKTUKU
3a00J1€BaHH.

B cucteme cpennero oOmiero oopasoBanusi yueOHBIM npeaMeT «bruomorusy,
H3ydaeMblii Ha 0a30BOM ypOBHE, SIBJISETCS 00s3aTEIBHBIM YUSOHBIM MTPEIMETOM.



JInst u3yuenus Ouooruu Ha 6a30BOM YPOBHE CpeJIHET0 00111ero o0pa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 uac B Heziel0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uinocoduei, STUKON, SCTETUKON U TPABOM.
Ponr Ouonorun B (QOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOU TTPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JaHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. HJapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbI, OpPraHW3MEHHBIM, MOIYISLIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. XumMnueckuii cCOCTAB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBINM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOHCTBa OenkoB. buonorunueckue
GyHKIMHN OEJKOB.



depmeHTHl — Ouosiormyeckue kartaimuzatopel. CTpoeHue (pepMmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuu@uuHocts. KodepmeHTsl. Butamunsl.
Otnnuust pepMEHTOB OT HEOPTaHUUECKUX KaTaIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl (TJOK03a, pubo3a ©  JAe30Kcupudo3a),
aucaxapuabl  (caxaposa, JaKTo3a) M MoJMcaxapuibl (Kpaxmaj, TJHUKOTEH,
1esuIoI03a). buonornueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapopoOHble  cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB M JIMMUI0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsle kucnorsl: JHK wu PHK. Hykneotuasl — MoHOMEpHI
Hyki1enHoBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

HuTonorust — Hayka o kietke. Knetounas reopus — mpumMep B3aUMOJIEHCTBHS
uaei 1 pakToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KICTKH.

Knerka kak menoctHas >xuBasi cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHass memOpana, moinekyibsl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTudeckoil kieTku. Knerounas creHka Oaktepuii. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranouasl. OmHOMeMOpaHHBIe opraHownabl kietku: JIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHAPWH, IUIACTHUBI.
[IpoucxoxaeHne MHUTOXOHAPHN | TutacTua. Buael mractua. HememOpanHBIC
OpraHOUbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, UEHTPUOIU, PECHUUKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbld HeHTp kineTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Junarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKHUBOU
npupone», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIEN.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «buocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI O€NIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekybl



AT®», «CtpoeHne 2yKapuOTHYECKON KIETKH», «CTPOCHUE KUBOTHOU KIIETKHU,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHUuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJi1 MPOBEICHHUS
HaOJIOJICHUM, W3MEPEHHM, DKCIIEPUMEHTOB, MHUKpOIpenapaThl pPAaCTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanasbl)y.

JlaGopatopHast pabota Ne 2. «J3ydeHue cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTepUil MOJ| MHUKPOCKONIOM Ha T'OTOBBIX MHUKpOIpenapaTtax U Hx
OTHCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHUS BEIICCTB W DHEPIHMH B TOHUMAHHH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBas u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
dboTocunTe3a. IhPekTUBHOCTh hoTOCHHTE3a. 3HAUCHUE (HOTOCUHTE3A IS KUZHU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIue OakTepru. 3HAaUeHUE XEMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BelecTB, BBIACICHUE H
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecCKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopomHoe OKHUCIEHHE, WM KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. D¢ dexTuBHOCTH
SHEPreTUYEeCKOro oOMeHa.

Peakniun wmatpuuHOoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHbopManmu B KiIeTke. ['€HETHMYECKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasiuus — Onocuntes
Oenka. Otambl TpaHchsiuu. KoawpoBanue amMuHOKUCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. Mctopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIAa BUPYCOB.
bakrepuodaru. bonesnu pacteHuil, >KUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHonepuuura yenoeka (BUY) — Bo3z0yautens CIIN/a.



OO6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

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

Tabmunpl u cxembl: «Tunel nutanus», «Merabonuzm», «MUTOXOHIPUSY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne JIHK u Tpanckpumnuumsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBbIM LUK KieTku. MHTepdasza u MuTO3.
[Iporecchl, mpotekaronue B uHTepdaze. Perukamus — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAObOp — KapHUOTHIIL.
JIunionaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOTMUECKME OCHOBBI Pa3MHOXEHHUS W  MHIAWBUAYAJIBLHOIO  Pa3BUTHS
OpraHu3MOB.

Henenue kinetkn — mMuto3. Craguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Gecronoro
Pa3MHOXKEHUS: JEJIEHUE HaJIBOE, ITOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIECKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIIOI0TO0.

Meito3. Cragum Mmeiio3a. Ilpoiiecchl, mpoucxoasiiye Ha CTaaAusSX Meio3sa.
IToBenenne xpomocom B Menose. KpoccuHrosep. bHOTOrMYECKUi CMBICT H
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CrepMaro30u], SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). JTtanbl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuusa, opraHoreHes. IloctamOpuoHanbHOe pa3BuTHE. THIbI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsIMOE, HENpsAMoe (JIuYuHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YPOACTBA.

Poct u pasButue pacreHuii. OHTOreHEe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wierku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Menosz», «llpsmoe u HenpsAmoe pa3BUTHE», «['aMeTOreHe3 y MIIECKONUTAIIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MUKpOIpEnaparhbl «CrniepmMaTo301 bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKonuTaromero», «Kapuokuues B KieTKax
KOpeIlKa JyKa», MarHuTHas MOJeb-anruiuKanus «JlegeHue KIeTKu», MOJENb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnass pabora Neo 3. «HaGmromeHwe muTo3a B KIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabora Ne 4. «M3yueHue CTpOEHHS MOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3anaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIajg pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToasl TeHETHKU (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MonoruOpuiHOe CKpenMBaHue. 3aKOH eauHOo00pa3us THOPUIOB TICPBOTO
nokoneHus. IlpaBuno gomMuHUpoBaHUA. 3aKOH paCIICIUICHUS ITPU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmzupyroniee ckpemuBanue. Mcnoib30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe  HacnegoBanwe mpu3zHakoB. PaGora T. Moprama 1o
CLEIUICHHOMY HAacCJIEIOBAaHUIO FeHOB. HapynieHne cueruieHus FeHOB B PE3YJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | €HeTUUEeCKHUE KapThl.



I'enernka mosia. XpoMOCOMHOE ONpeAeieHUE mnojia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

N3menunBoCcTh. BUabl ”3MEHYMBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaiimoHHbIN psij ¥ BapuallmoOHHAas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakiuu. CBoMicTBa MOANGDUKAITMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, uiuM TeHOTUIIWYECKasi, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kiaccudukanust MyTaiiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MPUYMHBI MyTanuid. MyTtareHHnbie (hakTOpHI.
3aKOH rOMOJIOTUYECKUX PSI0B B HaciaeACcTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHCaJIOTNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOE OmpeaesIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHMPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIbIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00eBaHUSI 4YeJlOBEKa: T'eHHbIE OOJE3HHU,
0OJIE3HU C HACJEACTBEHHOW MPEeapacloiiOKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTHKH, MPOPUIAKTUKY U JC€USHUS TeHETUYECKUX
Oone3Hell. MenukKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOM
TCeHETHKHU B MIPEIOTBPAICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YeTTOBEKA.

JdeMoHcTpanum:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBumos.

Tabmumer  w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBAaHHUE H  €TO0
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCIICIUICHUS M €ro IUTOTeHETHYecKas
OCHOBa», «3aKOH  YHCTOTBI  TaMmeT», «JlurubpumHoe  CKpeniuBaHUE»,
«uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBAaHUSAY, «Meio3,
«B3auMoIeCcTBUE AJUICIBHBIX TE€HOBY», «l'€HeTnueckue KapTel pPaCTECHUH,
KUBOTHBIX U YeloBeKa», «l'eHeThka moJia», «3aKOHOMEPHOCTH HAaCIIEI0BaHMUS,
CLUEIUIEHHOTO C mnoJIoM», «KapuoTumbl YemoBeka H  KUBOTHBIX», «Buibl
U3MEHUYHUBOCTHY», «MonudukannonHas W3MeHUYMBOCTH», «HacinemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarlmoHHAsI N3MEHUYUBOCTHY.

O6opynoBanue: MoaeNU-aNMIIMKamu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jlpozoduna» (HOopMma, MyTanuu
(OpMBI KPBUIBLEB U OKpPACKU Tena), repOapuil «I'opox moceBHON.

JlabopaTopHble U NpaKTHYeCKHe PadoOThbI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpErapaTax.

Jlaboparopnas pabota Ne 6. «3yuenne MoaupUKaIIMOHHON U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psiia U BApUALIMOHHON KPUBOI.

Jlaboparopnast pabora No 7. « AHaiM3 MyTanuid y Apo30Quiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekniusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuusl Kak HayKa M IpoLECC. 3apOXKAEHUE CENEKIUU U JOMECTUKAIUS.
Yuyenne H. WM. BaBuioBa 0 MEeHTpaxX TMPOUCXOKACHUS W MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpOUCXO0XKACHUS JOMAIIHUX >XKUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeICKIIMU. MacCOBBIN ¥ UHAMBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHus. CKpellrBaHHE YUCTHIX JIUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 H
NOJIy4YEHUE MOJUIIOUAOB. JIOCTMKEHUS CENeKIMH pACTEHUU, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. ITallbl
co3nanus pexomOuHaHTHOW JIHK wu TpaHcreHneix opranm3moB. Kierounas
nHxeHepus. Knerounbele KyJibTypbl. MUKpPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHYeckue  mpobimembl. MO  —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. W. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHOB.

Tabmuet u cxemsl: kapta «lIeHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTteHuil», «I[lopoabl TOMalIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacreHuity, «OtnanéHras ruopuau3anus», «Padotel akagemuka M. @. MiBanoBay,
«llonmummonaus», «OObEeKTh OUOTEXHOJNOTUWY», «KileTouHble KynbTYypbl U
KJIOHMpOBaHUeE», «KOHCTpynpoOBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU IUIOJ0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CeabCKOX03sIMCTBEHHBIE PACTCHUS ».



JlabopaTopHble U NpaKTHYeCKHe PadOThbI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KEHHMS CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIOIHOHHASI OHOJIOT US.

[IpeanochIkKu BO3HUKHOBEHHS HBOJIOIMOHHOM TEOPUHU. ODBOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM HAa Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTOnOrMYecKkue: MOCAeq0BaTEIbHOCTD
MOSIBJICHUST BUJOB B TMaJlGOHTOJIOTHYECKONM JICTONHUCH, TIEPEXOJHbIE (HOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gaop MaTepUKOB U OCTPOBOB.

OMOpHUOIOTHYECKUE: CXOJICTBA M Pa3IU4Ms 3IMOPHOHOB pa3HbIX BHJIOB
MO03BOHOYHBIX. CpaBHUTEIbPHO-aHATOMHYECKUE: TOMOJIOTUYHBIC, aHAJOTHYHEIE,
pPyIUMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METaOOJIMYECKUX MyTeH Yy BceX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUJIBI HBOJIONUU BHAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE IMPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpEAEeNEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunterndeckas teopus 3Boironu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsinusa kak eITMHUIA BUIa U 3BOJIIOLIUH.

JIBkymue cuibl ((paKkTophl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMmyssiiuoHHBIE BOJHBI M JpEid
reHoB. M30s1ust U1 MUrpanusi.

EctectBeHHbii 0TOOp — HampaBismuii Qakrtop dBomroruu. DopMel
€CTECTBEHHOTO 0TOOpA.

[IprcnocOOIEHHOCTh OPraHU3MOB Kak pe3yibTaT dBOMIONUU. [Ipumeps
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOpGh 036kl M HAHOATATITAIIH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONHH:  (priieTHYEeCKas, IUBEpPreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOINH.

[IpoucxoxkaeHue oT HecleuHaTu3upOBaHHBIX MpeakoB. lIporpeccupyromas
crienuanu3anus. AJanTUBHAs payalusl.

JdeMoHcTpanum:



Iloptpersr: K. Jlnnnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, 2. I'ekkens, @. Mromiep, A. H. CeBepuios.
Tabmuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOr0 MUpa Ha 3emiie», «3apoablliu

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cymectBoBanue», «EctecTBeHHbIl 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «Ilomynsuny, «MyTauuoHHas

W3MEHYUBOCTEY, «ApomMopdo3b», «Wauoamantanumn», «OOIIas gereHepanus,
«/IBmxkyme cuibl sBomonuny, «Kapra-cxema wMapupyra nyrtemectBus .
HapBuna», «bopbba 3a cymectBoBaHHe», «lIprCOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpadpuyeckoe Bug000pa3zoBaHue», « IKOJIOTHUECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, Kojuiekiusa «[lpuMepsl 3alIUTHBIX TPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMPABJICHUS SBOJIONHMNY», 00bEMHAS MOJEITh
«CTpoeHue TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJieKius «DOpMbBI COXPAHHOCTHU
HMCKOMA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmukanua «llepekpéct
XpOMOCOM», BiaxHble Tmpenapartel «Pa3Butue Hacekomoro», «Pa3Butue
JATYIIKWY», MUKporpenapaT «JIpozoduna» (Hopma, mytaruu (GOpPMbI KPHIILEB U
OKpacKH TeJia).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pab6ora Ne 1. «CpaBHeHHE BHIIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

JlaGopatopHast pabora Ne 2. «OmnucaHue MPUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE )KU3HU Ha 3emuie.

JloHay4dHbIE TPEACTABICHUS O 3apOoKICHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHUs. XHUMHUYECKas
HBOMIOIMS. AOWOTEHHBI CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTraHUYECKUX.
DKCIEepUMEHTAIIbHOE MOATBEPKACHUE XUMHUUECKOMN 3BoIIoNMU. HavanbHble 3Tambl
ounonornyeckoit »Bomornuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYP U BO3HUKHOBECHHE MNPOTOKIETKHU. [lepBple KIETKM M HX 3BOJIOLMSL.
@opMHUPOBAHNE OCHOBHBIX TPy KUBBIX OPraHU3MOB.

PazButre xxu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxei. Apxeiickas u
nporepo3oiickas Hpbl. llaneosoiickass spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHITYPUICKUI, JE€BOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030¥ickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3oiickass »3pa u €€ mnepuoApl: NaJICOrCHOBBIM, HEOrE€HOBBIM,
AHTPONOT€HOBBIN.



XapaKTepUCTUKA KIMMATa M TEOJIOTHYECKHX IpoueccoB. OCHOBHBIE JTallbl
HBOJIIOLMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUUd H
*KUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpraHMYecKOro Mupa Kak OTpakeHHe »3Boyrouuu. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUs Kak Hayka. Pa3Burre npencraBieHuid o
MIPOUCXOXKIAEHUN YeJIoBeKa. MeTtonbl u3ydeHus aHTpornoreHeza. (Cxoactsa u
pa3yinyus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHe3a. Hacnencrennas
U3MEHUYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIIecCTBeHHbIH 00pa3  KU3HH,
U3FOTOBJIEHUE OPYIAUN TPY/1a, MBILLJIEHUE, PEYb.

OCHOBHBIE CTaIUA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npaAmoxomdimui, YenoBek HeaHaepTanbCKul, YesoBek
pa3ymHbIii. Haxonku ucCKOmaeMbIX OCTATKOB, BpEMsI CYIIECTBOBaHUS, OO0JACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

Yenoseueckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (dPKBaTOpHAIbHas),  MOHIOJOMIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJIEHHOCTH  TMpEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enOBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. 1. Omapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabmuupl U cxeMmbl: «BosnukHoBeHne COJIHEUHOH cHUCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuMBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPA»,
«CpaBHEHUE AaHATOMUYECKUX YEPT CTPOCHUS YEIOBEKAa U YeT0BEKOOOpPa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue moany», «pesHue mronn», «llepBbie
COBpPEMEHHBIE JII0AN», «HenoBeuecKknue pacei».

O6GopynoBanue:  Mymspku — «[IpoucxoxxaeHne  dvenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJepTaiblla, KPOMAaHbOHIA), CJIENKUA WIU
M300pKEHUS KaMEHHBIX OpPYAMH TEepBOOBITHOIO 4YeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TreoXpoHOJOTrHYecKas TaOnuma, KOJUICKIUsa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M IpaKTHYecKUe PadoThI:

[IpakTrueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIUSIX).



OKcKkypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emuie» (B €CTECTBEHHO-
HAy4YHBII I KpaeBeIueCKUil My3eil).

Tema 3. Opranusmsl U OKpyKAaKOLIas cpeaa.

DKoJorus Kak Hayka. 3aJauu ¥ pa3/ieiibl SKOJIOTHH. MeTOoIbl SKOIOTHYECKUX
HCCIIEIOBAaHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonorunyeckue ¢akropel. Krnaccudukanus sKoJorudeckux (HaxTopos:
abuotnyeckue, OMOTHYECKHME M AaHTPOINOTeHHble. JlefCTBHE 3KOJIOrMYEeCKUX
(aKkTOpOB Ha OPraHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPa, BIAKHOCTh. DOTONEPHUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JE€WCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKUX B3aMMOJICICTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepaius,
MYTyaau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO). AMEHCAIIU3M,
HEUTpanu3M. 3HadyeHue OMOTHYECKHX B3aWMOJICHCTBUN ISl CYIECTBOBAHUS
OpraHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHbIE IOKa3aTelu
NOMYJIALIMU: YHCIEHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J{lmHaMuKka YuCIEHHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

[Toptpetsi: A. I'ymbonbar, K. @. Pynse, 3. I'ekkensb.

Tabnmuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3moBy», «®oronepuoanzm», «llonmymanun», «3aKOHOMEPHOCTH poCTa
YHUCJICHHOCTHU NOMYJISIuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padota Ne 3. «Mopdonorndeckne 0cCoOOEHHOCTA PACTCHUH U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[IpakTrueckas padora Ne 2. «[loacu€T MIOTHOCTH NOMYJSLMI Pa3HBIX BUJIOB
PaCTEHHI.

Tema 4. Coo01ecTBa M 3K0JT0THYECKHE CHCTEMBI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHas, Tpoduueckas (nuieBasi). Bunbl-momuHantel. CBs3U B
ouoreHose.

Dkosiornyeckre cucteMbl (3kocucTembl). llonsitue 00 »dkocucreme u
ouoreonenoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peaylleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpoduueckue (muieBbie) YPOBHU HKOCUCTEeMbl. [IWilleBbIe 1€MW U CETH.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHMYECKHE
NUpamMuabl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccbl. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOPETYJIsIus, pa3Butue. CyKieccus.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03&P M peK. DKOCUCTEMA XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOr€HHbIE ~ DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X031MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak (akTtop ycToiunBocTH 3KocucteM. CoxpaHeHHe
OMOJOTMYECKOT0 pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'paHuiipl, coctaB U CTpyKTypa
ouocdepnl. KuBoe BemectBo u ero Qynkuuu. OcobeHHOcTH OHOcPepsl Kak
I00anbHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXUMHUUECKUE IUKIIBI 3JIEMEHTOB (yriiepoa,
azora). 3oHabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpOINOreHHbIE U3MEHEeHUs B Ouocdepe.
['nmobanbHbIE 2KOJIOTHYECKHE MPOOIIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6unopa3zHooOpasusi Kak OCHOBa ycToiunBocTu 6uocdepsl. OCHOBA paIOHAIBLHOTO
yOpaBI€HUsI MPUPOAHBIMM peCypcaMM M UX HCHOJIb30BaHHe. JlocTHKeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxx. Tencau, B. H. Cykaués, B. U. BepHajackuid.

Tabmumpl u cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTypay,
«IIpuponubsie coobmiectBay, «llenn nutanus», «IKoJorMYecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWHOro  Jecay, «buonmeHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA nOpupody», «BaxneWmme HMCTOYHUKHU
3arps3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHelllas COCTaBIIAOLIAS
ouochepr», «PakTopsl Aerpaganuu mousy, «llapaukoBeiii d3¢dexT», «DakTopsl
pPaAMOaKTHBHOTO 3arps3HeHust Oumochepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenne xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OWOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJiekiuu «buorenosy», «Bpeaurenn BaxxHEHIIINX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», TepOoapuul M KOJUICKUHH pPACTEHUH U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUYECKHMM TpynnaM OJHOIO BHUJA,



Kpacnas knura Poccuiickoit ®epepannu, H300paxKeHUs OXpaHSAEMbIX BHUIOB
PAaCTEHHUH U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA3OBOM  YPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCA POCCUUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJCIICHUIO, HaJuyue MOTHBAlUM K OOYy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
JNEATEIBHOCTA 1LIEHHOCTHO-CMBICJIOBBIMUA YCTAHOBKAMHU, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIETIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTra «buosiorus» IOCTUrarTCs B
€IUHCTBE YYeOHOW W BOCIUTATEIBHOW JIESITCIBHOCTM B COOTBETCTBUHM C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCTIMTAHUS U
CaMOpAa3BUTHS, PpA3BUTUS BHYTPEHHEH TMO3ULUMM JUYHOCTH, TATPUOTU3MA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyAa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yNbTaThl OCBOCHUA YydeOHOro mpeamera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PacCHIUPEHHE >KU3HEHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UIIMK 00yJaIOMIeTOCs 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, PEHICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJ1ay, BBHIMOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJEH C Pa3HBIMU YOCXKICHUSMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIePKAHNUS,

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBO PoawHy, CBOM $SI3bIK W KYJIbTYpY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

LIECHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBJICHHE W
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

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

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

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

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOrO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKON JTUYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaaHCUPOBAHHBI PEXUM 3aHATHM M OTIbIXa, peryisipHas (dunyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 3710POBbIO;

MOHMMAaHWE UEHHOCTU TMPABWJI HMHIAMBUIYAIbHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIUX, YTPOXKAIOIINX 3/I0POBBIO U JKU3HU JIIOJICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

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

FOTOBHOCTh K AKTHUBHOW JESTEIbHOCTH TEXHOJOTMYECKONW M COIMaJIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KU3HEHHbIE TUTAHbL;

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 JKOJOTHYECKON KYyIbTYyphl: MPHOOPETEHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
pELICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HAHUSL M YMEHHUS TMpPU pELICHUH TPOoOJEM, CBSI3aHHBIX C palUOHAIbHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HaNpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATHE JEUCTBUU, NPUHOCAIIMX Bped  OKPYXKAKOLIEH
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIArONpHUATHBIE 3KOJIOTUYECKUE
MOCTECTBUS MPEANPUHUMAEMBIX JEUCTBUM U MIPEJOTBPAILATH UX;

HAIMYUE PA3BUTOrO IKOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYJIBTYPHI,
OIIbITa eI TEIIbHOCTH AKOJIOTUYECKOHU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMH B IIO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOM
MPAKTUKE, TOTOBHOCTH K YYAaCTUIO B MPAKTUYECKOU JIESITEILHOCTH SKOJIOTUYECKON
HAIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YMTATEJIbCKOM KYJIbTYpPbl KaK CpEJICTBA
B3aMMOJICHCTBUS MEXKAY JIIOAbMU U TTO3HAHUS MUPA;

NMOHUMaHUE crenupuku OWOJOTHMM KaK HayKH, OCO3HaHHS €€ poJk B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUs 00 OKpYXKaloleM MHUPE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TO3HAHWW MPHUPOJTHBIX 3aKOHOMEPHOCTEH M peIIeHUH MpodiieM
COXpPaHEHHUsI IPUPOJHOTO PABHOBECUS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJIa U3 II00ATBHBIX HKOJIOTHYECKUX MPOOJIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIEHUSI OOILIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

IIOHMMAaHNE CYHUIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a u
OOBSICHEHHSI SIBIICHUN OKPYXKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM W3MECHEHHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JAHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
pENIeHHs IPOOJIEM B peabHBIX KU3HEHHBIX CUTYAIUX;

OCO3HAHUE LEHHOCTM HAYYHOU JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISITH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHANBUAYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUUA MO OHOJOTMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAYUMBbIEe JJi1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHSITHS, OTPaKaroIIue
IIEJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHEeUUu(PUKY METOJ0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx (BEIIECTBO, DHEPTHs, SBICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (DaKT, MPUHIUIM, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCe/IOBaHWEe,  HAOMIOJeHHe,  HU3MEpPEHue, JKCICPUMEHT U JPYrux),
yHUBEpCaJbHbIe YyueOHble JEeWCTBUA (TI03HABATE/IbHBIC, KOMMYHHUKATHBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0O0ydYarouuxcs, CHOCOOHOCTb
oOyuyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  yHHBEpPCAJbHBIC ydeOHBbIC JCHCTBUA B
MO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbBIMH yueOHBIMU NMO3HABATEIbHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOATENLHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHUYECKOTO MBIILICHUS
(amanu3a, cuHTE3a, CpaBHEHMUsI, KiIacCu(pUKAIINK, 0000IEHNS), pPACKPBIBATH CMBICT
OMOJOTUYECKUX TOHATUN (BBIIENATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNEeNITh 1EIN JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUH UX
JOCTHXKEHUS, COOTHOCUTH PE3yJbTAThI IESITEILHOCTH C TIOCTABICHHBIMU LIETISIMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TTOHITHUS I 0ObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
AHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHEIC cpenctBa IS IIPEICTaBICHUS
CYIIECTBEHHBIX CBSI3€i M OTHOIICHU B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TaKkKe  MPOTUBOPEUYMH  pa3sHOr0  poja,  BBISIBICHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PELICHUs] MPOOJEMBbI ¢ YYETOM aHAIM3a MUMEIOIINXCS
MaTepUalibHbIX U HEMaTepUaIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM JAEATEILHOCTH;

KOOPJMHUPOBATh U  BBIMOJHATH pabOTy B  YCIOBHUSIX  PEajgbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEN0BATEIbCKIE IeHCTBHUA:

BJIAJICTh HaBbIKAMH Y4€OHO-HUCCIIEIOBATEILCKON U TPOCKTHOM NIESITEIIbHOCTH,
HaBBIKAMHU  paspelieHus npodsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PA3JIUYHbIE BUJBI JEATCIIBHOCTH 110 TIOJYYCHHIO HOBOTO
3HaHUS, €ro HMHTEPIpEeTalnd, MPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYE€OHBIX
CUTYaIUsAX, B TOM YHUCJIC TIPHU CO3AaHUN YUCOHBIX U COITUATBHBIX MPOEKTOB,;

dbopMupoOBaTh HAYYHBIM THUI MBIILUICHUS, BIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/audy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yMETh TEPEHOCUTh 3HAHHS B IO3HABATEIBHYIO M TMPAKTHYECKYIO OOJIacTH
KU3ZHEICATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIJIBUTaTh HOBBIE WJIEH, MpEAJiaraTh OPUTHMHAIbHBIC MOJXOJbl U PEILICHUS,
CTaBUTh NPOOJIEMBI U 3a]1a4H, JOMYCKAIOIIHE AIbTEPHATUBHBIE PEIICHUSI.

3) padora ¢ uH(popManmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MocoOusi, HAYYHO-TIOMYJAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B VHTepHeTe), aHaIM3UpPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTUUECKHA OIICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh PAa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM SA3BIK B Ka4yeCTBE CpeACTBAa mpu padbore cC
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABbIKAMH  pACIIO3HABaHWUSA M 3alIUTHl  WHOOpMAIH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY OOCYXTaeMOoW Tembl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEIANOCHUIOK BO3HHUKHOBEHHUS KOH(DIUKTHBIX CHUTYyaIlHUi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU Popme HopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpU perIeHNN OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NPUHUMATh 1EJIM  COBMECTHOM  JEATENIbHOCTH, OpPraHW30BbIBATH W
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT o pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMHU PeryJSTUBHBIMU ACHCTBUSIMHU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBHUSIX M MOCTYNKAX MO OTHOLICHUIO K KMBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOATETILHO  COCTABJIATH IUIAH pElIeHUs TNpodsieMbl € Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHWI, MCTIOIb30BaTh MPUEMBI PEQIICKCUU JJIST OIEHKH CUTYyalluH, BBIOOpa
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



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

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pe3ynabTarhl ocBoeHus mporpamMmmbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueOHoro npeamera «buosorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHMIO, HHTEPIIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYECHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3JIMYHBIX YUYEOHBIX CHUTYyaIlUsSIX, a TaKKE€ B pPEaIbHBIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJU OUOJIOTHMH B CHCTEME HAY4YHOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAMOTHOCTH Y€JIOBEKA JJIsI PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OOMEH BEIECTB M TMPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslus), YPOBHEBAs OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIpOM3BeACHUE (PEMPOAYKIIUS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpuH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Meunpnensa, T. Moprana, H. 1. BaBunoBa) u yuenus (0 HeHTpax MHOrooOpas3usi u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
UX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
OMHUCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEIMYMHAMH, OOBSICHEHUE IMOIYyYEHHBIX



pPE3YJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEILIECTB W IMpEBpallleHUs] PHEPruu B KiETKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 M SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYATLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSATH IMMOTYYCHHBIC 3HAHUS IS OOBSICHCHHS OMOJOTHYECKHUX
NPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEJpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/I0pPOBbS U 3[0POBbS
OKPY’KAIOIIUX JI0JIeH, COOIOICHHSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPHUPOJHON Cpelle, TOHMMAaHHE HEOOXOIUMOCTH WCIOIb30BAHMS JTOCTHKCHHM
COBpPEMEHHOMN owoaoruu u OMOTEXHOJIOTUH TUTST paIMoOHAIEHOTO
IPHUPOJIOTIOIB30BAHUS;

YMECHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3aJayd Ha MOHO- U
JTUTUOPHUIHOE CKpEIlUBaHUE, CIEIUICHHOE HAaCJeIOBaHUEe, COCTABJISATh CXEMBI
MOHOTHOPHTHOTO CKpEUIMBaHMS IS TpEJCKa3aHWs HACIICOBAaHUS IMPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNIHATH JA0OpaTOPHbIE U TPAKTHYECKHUE PalOThl, COOMIOAATH
paBuia mpu padbote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKaHMs, BKIIOUAIONIYI0 TICEBJIOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISpHBIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHbIE NHUCHMEHHBIE W YCTHBIE COOOIICHUS,
00001ast OMoNOTHYecKyt0 UH(POpPMAIIMI0 U3 HECKONBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh OHATUIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Klacce NOIKHBI OTPAKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OMOJOTHUU B CHCTEME HAYYHOTO
3HaHWSI ECTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
IPaMOTHOCTH YEJIOBEKA JJIA PEIICHUS KU3HCHHBIX 33/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNS, TeHOPOH, SBOIIOLHUS, ABUKYIINE CUIbI ((haKTOpPbI) SBOJIOLNUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrHueckue (HakTophl,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHTHI, IENd MUTaHUS,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMECHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIONHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrtsa K. M. baspa, uepenoBaHus riaBHBIX HalpaBiI€HUH U
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. 1. Bepnanckoro),
OTIPEIEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJ€Th METOJaMU HAyYHOTO TTO3HAHUS B OMOJIOTUU: HAOIIOICHUE H
OIMCAHKME JKUBBIX CHCTEM, TMPOIECCOB W SIBICHHM, OpraHu3aius W TPOBEICHUE
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIJABM)KCHHE  THIOTE3bl,  BBISBIICHHC
3aBUCUMOCTH MEXIy HCCIEAyeMbIMA BEJIMYMHAMHU, OOBSCHCHHUE IOJYYCHHBIX
PE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BBIBOJIBI HA OCHOBAHHUH TOJYYCHHBIX PE3YIbTATOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIC NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
O00OBEKTOB: BHUIOB, TMOMNYJSALNHWA, MPOIYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeoIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCIIOCOOJEHHOCTU
OpraHU3MOB, JICHCTBHS JKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHW3MBI, IEepeHOca
BEIIECTB M IOTOKAa HYHEPTrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJTYYEHHbIE 3HAHUS ISl OOBSICHEHHUS OHOJOTUYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C 1EJIpI0 oOecreueHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHUSI HOPM TPAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Ccpele, MOHMMaHUE HEOOXOJWMOCTH HCIOJIB30BAHMS JTOCTHXKCHHIM
COBPEMEHHOW OMOJIOTUU ISl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE periaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH TUTaHUA );

YMEHHE BBITIOJNHATH JA0OPATOPHBIE M TPAKTUYECKHE PalOTHI, COOMIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpPaTOPHBIM 00OPYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CPEICTBA MACCOBOW MH(pOpPMAIINU, HAYIHO-TIOMYIISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
000011ass OMONOTrMYECKYt0 UH(POPMAIIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KounyecTBo yacoB
HaumeHoBaHue pa3ieioB U TeM JuexkTpoHHble (¢ poBbIE)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
1 Buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBpIe crCcTEMBI M UX OpraHU3aLus 1 https://m.eds00.ru/5ST7SVKFTX
3 XUMUYECKUH COCTaB M CTPOCHUE KIETKU 8 1 https://m.edsoo.ru/YTLWW9JEO
4 KusaeneaTeabHOCTh KIETKHU 6 https://m.edsoo.ru/MEETZ2D71
P
5 SMHOIRCLIS 1 HEIMBHAYATILHOS 5) 1 https://m.edsoo.ru/GF6W1A7C9
Pa3sBUTHUEC OPraHU3MOB
H
6 ACICACTBCHHOCTD H HEMEHAHBOCTD 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHu3MOB
C .0
7 CIICKILT OPratHsMOoB. LICHOBGL 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOT U
8 PezepBHoe Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
[TPOI'PAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KVIACC

KoanuecTBo yacon
HaumeHoBaHue pa3ie/ioB U TeM duexkTpoHHble (¢ poBbIE)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
1 DBOJIIOIIMOHHAS OMOJIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OIMHKHOBCHHE 1 PAsBUTHE HUIHH 1d 9 0.5 https://m.edsoo.ru/OFLS81YB5
3emie
3 Opranu3Mbl ¥ OKpy>Karorias cpeia 5 1 https://m.edsoo.ru/XNFOD96AA
Coo0
4 QODIIECTBA 1 SKOJOTHICCIIE 9 https://m.edsoo.ru/WXWAVS56F
CHUCTEMBI
5 PezepBHoe Bpemst 2 https://m.edsoo.ru/T3R3FWNQN
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOTPAMME



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

buosorus B cucreme Hayk

https://m.edso00.ru/02T4D1UI5

MeTo1bl TO3HAHUA KUBOM
npupoel. [IpakTnaeckas
pabota Ne 1 «Mcnonp3oBanme
pa3IUYHBIX METOJOB TIPH
M3y4YEHUN OMOJIOTHYECKHUX
00BEKTOBY

0.5

https://m.edsoo.ru/GAB23860W

Brnomornueckue cucTeMsl,
MPOIIECCHI U UX U3YyUEHHUE

https://m.edsoo.ru/A7VOYD215

XUMHUYECKUI COCTaB KIETKH.
Bopaa u MmuHepanbHbIe COU

https://m.edsoo.ru/L17LJ590V

benku. CoctaB u cTpoeHue
0enKoB

https://m.edsoo.ru/V33INUW5W

depMeHThl — OUOJIOTUYECKHE
karanu3atopsl. JlaboparopHas
pabota Ne 1 «3yuenue
KaTaJUTHYECKON aKTUBHOCTHU
(dhepmMeHTOB (Ha IpUMeEpe
aMHJIa3bl WM KaTanasbl)»

0.5

https://m.edsoo.ru/VBPPPBGCD

Vraesoasl. JInnuael

https://m.edso0.ru/OJ7NFITI5

Hyxneunnossie kucnotsl. AT®

https://m.edsoo.ru/WOELRA9B3

I/ICTOpI/IH 1 MCTOABI U3YUCHUS

https://m.edso0.ru/JXQMJOGM3



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3

kietku. Knerounas teopust

10

Knetka kak 1neigoctHas )xuBas
cucreMa

https://m.edsoo.ru/XDCLRAF10Q

11

Crpoenune s3ykapuoTHYECKOU
kieTku. JlabopaTopHas pabora
Ne 2 «M3yuenue crpoeHus
KJIETOK PAaCTE€HH, J)KUBOTHBIX,
rpuboB U1 OaKTepuii Moj
MHUKPOCKOTIOM Ha TOTOBBIX
MUKpOIpernapaTax 1 ux
OTIMICAHHE»

0.5

https://m.edsoo.ru/KZ01W5LJY

12

OOMeEH BELIECTB HITH
MeTaboIn3M

https://m.edsoo0.ru/LOB3I3XYZ

13

doTtocuHaTe3. XeMOCHHTES

https://m.edsoo.ru/V882FDGSF

14

DHepreTUYecKuii 00OMeH

https://m.edsoo.ru/T2LVIES3L

15

JKU3HEHHBIN UK KIETKH.
Jenenune kaeTku. MuTo3.
JlaGopaTtopnast pabota Ne 3
«Habmronenne Muto3a B
KJIETKaX KOHYMKA KOPEeIIKa
JIyKa Ha TOTOBBIX
MHKpOIIpernapaTax»

0.5

https://m.edsoo.ru/CO1LNPWLF4

16

Buocunres Oenka. Peakiusa
MaTPUYHOTO CUHTE3a

https://m.edsoo.ru/540F4L77W

17

Tpancnsanus — GMOCUHTE3
Oenka

https://m.edsoo.ru/TFDKDDWWM

18

Hexknerounslie (opMbl )KU3HU
— BUPYCHI

https://m.edsoo.ru/9PGS5FAJB



https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB

19

DopMbI pa3MHOKECHUS
OPraHu3MoOB

https://m.edsoo.ru/2JLXB4A0OR

20

Meiios

https://m.edsoo.ru/5SNUXK0X86

21

OO0pazoBaHue U pa3BUTHE
II0JIOBBIX KJICTOK.
Orm1010TBOPEHHE.
JlabopaTtopnast pabota Ne 4
«M3ydeHne cTpoeHus MOJIOBBIX
KJIETOK Ha I'OTOBBIX
MUKpOIIperapaTaxy

0.5

https://m.edsoo0.ru/C29L4DXB8

22

WNHnuBunyansHOE pa3BUTHE
OpraHU3MOB

https://m.edsoo.ru/MA4T8L5AD

23

I'enernka — Hayka o
HAaCJIEACTBEHHOCTH U
W3MEHYUBOCTH

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH
HacJIeIOBaHUS MPU3HAKOB.
MonorubpuaHoe CKpeluBaHue

https://m.edsoo.ru/YYQSG9WI2

25

JlurnOpuHOE CKpeIIBaHUE.
3aK0H HE3aBUCHUMOTIO
HacJeA0BaHUs TPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

CuernieHHOE HaclleJOBaHHUE
npu3HakoB. JJaboparopHas
pabota Ne 5 «M3yuenue
pe3yabTaTOB MOHOTHOPUTHOTO
U TUTUOPHUTHOTO CKPELIBaHUS
y Jp030¢HIIbl HA TOTOBBIX
MHKpOIIpenaparax»

0.5

https://m.edso0.ru/P2SQ5ZGN2



https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2

27

T'enetuka nona. Hacinenosanue
HpI/IBHaKOB, CICIIJICHHBIX C
I10JIOM

https://m.edso00.ru/3GYGV47YM

28

N3MeHYMBOCTb.
HenacnencrBennas
M3MEHUYMBOCTH. JlaboparopHast
pabora Ne 6. 3yuenue
MOTU(DUKAITUOHHOU
W3MEHYUBOCTH, TTOCTPOCHUE
BAapUAIIMOHHOTO psija U
BAPUALIMOHHON KPUBO»

0.5

https://m.edsoo.ru/M3SMHUK2VV

29

HacnencrBennas
M3MEHYUBOCTh. JlaboparopHas
pabota Ne 7. «AHanu3 MyTarui
y 1p030(¢ bl Ha TOTOBBIX
MUKpOTpernaparax»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

I'enetnka degoBeka

https://m.edsoo.ru/XU9SFS3GA

31

PesepBHbIil ypok. O600mIeHIE
o teme «HaciencTBeHHOCTh 1
W3MEHYHBOCTD OPTaHU3MOBY

https://m.edsoo.ru/E21XRS2EB

32

CGJ’ICKHI/IH KaK HayKa U IMponecc

https://m.edsoo.ru/3128P3L.98

33

MeTtoasl ¥ JOCTHKEHUS
CEJICKIIUU PaCTCHUM 1
’KMBOTHBIX

https://m.edso0.ru/JSK3Q6WO0J

34

buoTtexHonorusa xak O0Tpaciib
IIpOU3BOJACTBA

https://m.edsoo.ru/TAKI9EG62K

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34



https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KVIACC

KoaudecTBo 9acoB

Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTpoubhsbie | IlpakTuueckue
n/n Bcero H3ydeHusi | oOpa3oBaTeibHbIE pecypchl
padoThI padoThI

DBOJIIO eTo/Ibl e€

1 OO H METOART 1 https://m.edsoo.ru/6 KWQIKBKU
U3Y4YEHUS
HUcro a3

2 TOPHAP BIETM 1 https://m.edso0.ru/0SWC47SSX
MIPEJICTaBJICHUA 00 YBOJTFOIIHH

3 MWuKpO3BOTIOIHS 1 https://m.edsoo.ru/TOFAUE4ZP
HOHYJ'ISII_[I/ISI KakK 3JICMCHTapHasA
€IMHUIIA BUJIA ¥ SBOJTFOITHH.

4 Jlaboparopuas padora Ne 1 1 0.5 https://m.edsoo.ru/D3UCLTSOF
«CpaBHEeHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
JIBYOKyI€e CHIIbI

5 (amemeHTapHbIe (HaKTOPHI) 1 https://m.edsoo.ru/3EH6CNOWI
IBOJTIOIIHI
EctectBe it 0TO e

6 CTCUTBEHHRIM OTOOP # £10 1 https://m.edsoo.ru/DY32BUDOO
hopmbl
Pe3ynbratel 3BosIOIUY:
MIPUCTIOCOOIEHHOCTh
OpraHu3MOB U

0 .
7 BHAO0DPA30BATHC 1 0.5 https://m.edsoo.ru/WAJHSTLOB

JIaGopatopHas pabota Ne 2
«Onucanue NpucnocoOIeHHOCTH
OpraHusMa 1 €€ OTHOCUTEIBHOTO
XapaxkTepa»



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB

Hanpasnenus u nyru

8 https://m.edsoo.ru/PI11FI0YV3
MaKpO3BOJIOIUN

9 HeoOGparumocTs 3BooInN https://m.edsoo.ru/CLA9VC5JJ
Hcto 3 a 3emiie

10 TOPIGLIKHSHI Ha SeMite 1 https://m.eds00.ru/MJIYY1MVX7
METOIbI €€ I/I3y11€HI/I$I
r

11 HHOTE3BI HPOUCXOACICHIA https://m.edsoo.ru/EKNHXBOS?2
SKU3HU Ha 3eMile
Pa3 € K13 a 3emiie o

12 BHTHE KHISHI wre https://m.edsoo.ru/ECIJNSTF62
3paM U TIepHOIaM
OCHOBHI)IG 3TaIllbl YBOJIFOITUA
paCTI/ITe.]'IBHOFO " JKUBOTHOTO

a. [Ipa eckasg pabora Ne

13 MHP paKtireckad pabot 0.5 https://m.eds00.ru/7K1LYOSCT
1 «M3y4yeHne uCKOomaemMbIX
OCTAaTKOB PAaCTCHUMU U )KHBOTHBIX
B KOJUIEKIIAAX»
CoBpeMeHHasa cucTeMa

14 PPEMEHHA CHETEM https://m.edsoo.ru/WSEXN9YAK
OPraHHYECKOTO MHUpa
)

15 R N https://m.edsoo.ru/ADV3JERUE
(anTpOMIOTEHE3)

e

16 Jlemicyine cuiel (pakToper) https://m.edso0.ru/D7JZMBYPQ
aHTPOIIOreHe3a
O

17 CHOBHBIC CTAIIH SBOTIONHH https://m.eds00.ru/14G19MQ4K
YeloBeKa
YenoBeveckHe pachl U

18 MPUPOIHBIE alallTalluK https://m.edsoo0.ru/XL7QKC5PK
YeJoBeKa
P I . 0600

19 C3CPBHBI YPOK ODIHEHIE https://m.edso0.ru/R6L7VY2GB

1o Teme «Bo3HUKHOBEHHE U



https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
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pa3BUTHE )XKU3HU Ha 3emiie»

20

DKoJIorus Kak HayKa

https://m.edsoo.ru/K46KON56I

21

Cpenpl oOuTaHus U
9KOJIOTUYECKUE (haKTOPHI

https://m.edsoo.ru/DCOIEUICY

22

AbGunotnyeckue GaKkTopsI.
JlabopaTtopHnas pabota Ne 3.
«Mopdonoruueckue
O0COOEHHOCTH pacTeHUH U3
Pa3HbIX MECT OOUTAHUSD.
JlabopaTtopHnas pabota Ne 4.
«BnusiHEE cBETa HA POCT U
pa3BUTHE YSPEHKOB KOJIEYCa

0.5

https://m.edso0.ru/G7NF3P1NM

23

buoTtnyeckue GakTopsl

https://m.edsoo.ru/A6Z8MGNQR

24

DKOJIOTHYECKHE XapaKTEPUCTUKHI

nonysiiun. [IpakTudaeckast
pabota Ne 2 «Iloncuér
IJIOTHOCTH TOTYJISIIIAIA Pa3HbIX
BHJIOB PAaCTCHUIN»

0.5

https://m.edsoo.ru/X42J6 ABRN

25

CooOriecTBa OpraHu3MoOB —
OHOLIEHO3

https://m.edso0.ru/0T2K1PNGZ

26

DKOJIOTUYECKHE CUCTEMBI
(?KOCUCTEMBI)

https://m.edso0.ru/S1LIRWZMR

27

OcCHOBHBIE TTOKa3aTEIN
9KOCHUCTEMBI. DKOJIOTHYECKHE
nupamuabel. CBoiicTBa
skocucreM. Cykieccust

https://m.edsoo.ru/NSTEWOGPE

28

HpI/IpO,[[HLIe OKOCHCTCMBI

https://m.edsoo.ru/WIDMMUBC5

29

AHTpOHOFeHHLIC 9KOCHCTCMBI

https://m.edsoo.ru/WRS65U3WC
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buocdepa — rinodanbHas

30 1 https://m.eds00.ru/2X1VG5Q18
3KOCHUCTEMA 3EMITH
3

31 AKOTOMEPHOCTH 1 https.//m.eds00.ru/\V/5JT6B38Z
CYIIECTBOBaHHS OHOCHEpHI
q 3

32 eI10BEUECTBO B GHochepe 1 https.//m.eds0o.ru/HXCDHPXDJ
Semin
C

33 OCYIIECTBOBATHE HPHPOALT 1 1 https://m.eds00.ru/187G37606
YEeJI0BEYECTBA
PesepBubriit ypok. O60011eHIE

34 TeMbl «CooO1ecTsa u 1 https://m.edso00.ru/SW5XCF3K6
IKOJIOTHYECKUE CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

CdhopMHupOBaHHOCTh 3HAHWUH O MECT€ W POJH OHOJOTHH B CHCTEME
Hay4HOTO 3HAHHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTUHBI MHpa W HAYYHOTO MHPOBO33PEHHS; O
BKJIQJIE POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Oouosiornu; (PYHKIIMOHAIHHOM TPAMOTHOCTH YeJOBEKa ISl PElICHUS

JKHM3HCHHBIX 3aJ1a4

YMeHne packpbIBaTh COACp)KaHUE OWMOJIOTHYECKUX TEPMHUHOB W TIOHSTHM:
KW3HB, KJIETKA, OPTaHU3M; MeTab0JI1u3M (0OMEH BEIIEeCTB M MpEBpaIICHHE
SHEPTHH), TOMEOCTa3 (CaMOperysiius), YpOBHEBas OpraHU3AIMS >KUBBIX
CHUCTEM, CaMOBOCIIpOM3BEAEHHE (PENpOAYKIHs), HACIEICTBEHHOCTbD,

U3MCHYUBOCTD, POCT U Pa3BUTUC

YMmenue wusznarate OHOJOTHYECKHE Teopuu (KJIETOYHasi, XPOMOCOMHas,
myTainmonHas), 3akouel (I'. Mennmens, T. Moprana, H.1. BaBuioBa) u
yueHus: (0 IIEHTpaX MHOrooOpa3usi U MPOUCXOXKIEHUS KyJIbTYpPHBIX
pactenuii H.W. BaBuioBa), ompenensiTh TpaHHUIBI WX MPUMEHUMOCTH K

KHUBBIM CUCTCMaM

VYmenune BJIaACTb MCTOJJaMU HAYYHOI'O IIO3HAHUSA B 0MOoJI0THHU (Ha6J’II-OI[CHI/IC
U OIIMCaHUEC XKXHUBBIX CHCTEM, IIPOLECCOB H ﬂBHeHHﬁ; OpraHusanuvsa u
ITPOBEACHHUC 0MOJOTHYECKOTO SKCIIEPpUMCHTA, BBIABHIKCHUE THUIIOTEC3EI,
BBISIBJICHUC 3aBUCUMOCTU MCKAY UCCICAYCMBbIMU BCIIMYNHAMU, 00BsCHEHHE
IMOJIYYCHHBIX PE3YJIbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TeOpI/Iﬁ u
3aKOHOB, YMCHUE  OCJIaTb BbBIBOJIBI Ha  OCHOBAHHMMU  ITOJIYYCHHBIX

pE3yabTaTOB)

YMeHue BoIACIATh CYHICCTBCHHBIC ITPU3HAKN BUPYCOB, KJIICTOK ITPOKAPHUOT U
9YKapUuoT, OJHOKJIICTOUYHbBIX 1 MHOTOKJICTOUYHBIX OPIraHU3MOB; 0COOCHHOCTHU
ImponeccoB oOMeHa BCIICCTB W TIPCBpalliCHUA OHEPIrunl B  KICTKE,
(I)OTOCI/IHTCSE[, IIAaCTUYCCKOTO U SHEPreTUUCCKOro O6MeHa, XCMOCHHTC34,
MHTO3a, Meﬁo3a, OIIOAOTBOPCHUSA, PA3SMHOXKCHHA, HWHIAWBUAYAJIBHOT'O

pa3BUTHS OpraHU3Ma (OHTOI'€HE3)

YmMmenue MNPUMCHATH IOJIYYCHHLIC 3HAHUSA I O0OBSICHEHHS OMOJIOTHYECKHUX




MPOIECCOB M SBJICHUH, [UIA TPHHATHAS NPAKTUYECKUX PEIICHUH B
MIOBCEJIHEBHON JKM3HM B LeNAX o0ecreueHus OE30MacCHOCTH CBOETO
300pOBbS U 3[0pOBbS OKPYXKAIOIIUX JIOJCH, COOMIOAEHUS HOPM
IPaMOTHOTO TOBEJIEHHSI B OKPY)KAIOUICH NPUPOTHOW Cpele; MOHMMaHue
HEOOXOIMMOCTH HMCHOJIB30BAHUS JIOCTI)KEHUI COBPEMEHHOW OHOJIOTHH |

OMOTEXHOJIOTHH [UIsl pallMOHATIBHOTO MPUPOI0II0Ib30BAHUS

Ymenue pemiatb SJIEMCHTAPHBIC T'CHCTUYCCKHUEC 3aJa4d Ha MOHO- H
I[I/IFI/I6pI/II[HO€ CKpCIIMBAHUEC, CLCIJICHHOC HACJICAOBAHUC, COCTABJIATH
CXEMBI MOHOFI/I6pI/I)1HOFO CKpCeIiuBaHusA I NPEACKa3saHusd HACJICOAOBAHUA

MIPU3HAKOB y OPTaHU3MOB

YMeHue BBINOJNHATH Ja00paTOpHbIE U MpakTHYecKue padoThl, cOONI0AaTh

MpaBuJIa MpHU padboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBaHUEM

YMeHue KpUTHYECKH OIICHHBAThb M HWHTEPIPETUPOBATh HH(POPMAIUIO
OMOJIOTUYECKOTO COJAEP)KaHUs, BKIIOUYAIOIIYIO TICEBIOHAYYHbIE 3HAHMS W3
pazmuuHbix  ucroyHukoB (CMMU, HayyHO-HONyJsipHbIE MaTepHalbl);
3TUYECKHUE aCMEeKThl COBPEMEHHBIX MCCIIEIOBAaHUM B OMOJIOTMH, MEIUIINHE,

OMOTEXHOJIOTUH

10

YMeHne co3gaBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIICHWS,
0000m1asi OMOJIOTHYECKYI0 HWH(OpPMAIUIO W3 HECKOJIBKUX HCTOYHUKOB,

IrPaMOTHO MCIOJB30BaTh MOHATUHHBIN anmnapat OMOJOTrUu

11 KIJACC

Kox
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero 001ero o0pa3oBaHusi

ChopmupoBaHHOCTh 3HAHUM O MeCT€ M POJM OHUOJOTMH B CHUCTEME
HAyYHOTO 3HAHHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOU
€CTeCTBEHHO-HAYyYHOW KAapTUHBI MHUpPA U HAYYHOTO MHPOBO33PEHHUS; O
BKJIQZIe POCCHIICKUX M 3apyOeXHBIX YUEHBIX-OMOJOTOB B pPa3BUTHUE
Oouonoruy; (QyHKIMOHAIBHON TpPaMOTHOCTH 4YellOBEeKa Ui PEIIeHHS

JKHN3HCHHBIX 3aJa4

YMeHue packpeiBaTh COAEpkKaHHE OUOJOTUYECKHMX TEPMHUHOB M TOHSITHIA:
BUJ, TOMYyNSUsi, TeHO(MOHJ, HBOJIOLMS, IBUXKYIIHE CUIBI ((HaKTOPHI)
SBOJIIOIMH,  MPUCIIOCOOIEHHOCTh  OPraHU3MOB,  BHJI000pa3OBaHUE,
JKOJIOTHYeCKHe  (AKTOPBI, HSKOCUCTEMa, MPOAYIEHTH, KOHCYMEHTHI,

PEAYLCHTHI, LOCIKA IHUTAHUA, OSKOJOrHMYEeCKasd NHupamMuaa, 61/10reoueHo3,




ouocepa

YMmenue wuznaratb OHOJOTHYECKHE TEOpPHM (SBOJIIOLMOHHAS Teopus Y.
JlapBuHa, CUHTETHYECKasi TEOPUs ABOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apoapieBoro cxojactea K.M. bapa, yepenoBanus riiaBHbIX HarpaBlIeHUN
u myred osBomormu A H. CeseproBa, ydeHus o Owoctepe B.H.
Bepnanckoro), omnpenensth TpPaHULBI WX TPUMEHUMOCTH K JKHUBBIM

cucremMam

YMeHue BiaieTh METOAAMHU HAyYHOTO MO3HAHUS B OMOJoruu (HaOironeHne
U OINHCAaHUE JKMUBBIX CHUCTEM, MPOLIECCOB M SBJICHUI; OpraHuzanus u
MIPOBEJIEHNE OHMOJIOTMYECKOr0 3KCIIEPUMEHTA, BBIIBUKEHHUE THUIOTE3bI;
BBISIBJIEHHE 3aBUCUMOCTH MEXAY UCCIIEyEMbIMHU BEINYMHAMH, 0ObSICHEHUE
MOJIyYE€HHBIX PE3y/IbTaTOB, UCIOJb30BAaHHBIX HAYYHBIX MMOHSATUH, TEOPUN U
3aKOHOB; YMEHHME JejaThb BbIBOJbI HAa OCHOBAaHUU  MOJyYEHHBIX

pe3ynbTaToOB)

VYMmenne BBLICTIATE CYIICCTBCHHBIC IMPU3HAKHU CTPOCHUA OHMOJIOTMYECKUX
00BEKTOB: BUJIOB, MOMYJAIMI, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOTEOIICHO30B U IKOCHUCTEM; OCOOEHHOCTH IPOIECCOB HACIEICTBEHHOM
M3MEHYUBOCTH, €CTECTBEHHOTO oTbopa, BH1000pa30BaHMsI,
MPHUCTIOCOOJICHHOCTH OPTaHU3MOB, JACUCTBHS IKOJIOTHUYECKHX (DaKTOPOB Ha
OpraHu3MBbI, TIEpeHOCa BEMIECTB W IOTOKA JHEPrUU B HSKOCHCTEMAX,
AQHTPOTIOTEHHBIX ~ M3MEHEHHH B  HJKOCHCTEMaX CBOCH  MECTHOCTH,

KPYTOBOpOTa BEMICCTB M OMOT€OXUMHUUYECKHX ITUKIIOB B Onocdepe

YMeHHe MPUMEHSATDH MOJIYYCHHBIC 3HAHMS IS OOBSICHEHUS OMOJOTHYECKHUX
MPOILIECCOB U SIBJICHHWM, JUIS TPUHATUSA TPAKTHYECKUX PCEIICHUH B
IIOBCEIHEBHOM JKH3HM B IelIX oOecreueHus Oe30IacHOCTH CBOEro
3JI0POBbSI M 3JI0POBbSI  OKPY)KAIOIIUX JIFOACH, COOJIOEHUS HOPM
IPaMOTHOTO TOBEJCHHSI B OKpY)Kalollel MPUpPOIHON cpele; MOHHMaHue
HEO0OXOAMMOCTH HCITIOJIB30BAaHUS JOCTHIKEHUH COBPEMEHHOW OMOJIOTHH IS

palliOHAJIbHOI'O IIPUPOAO0II0JIB30BAHUA

YMeHue peuiaTh 3JICMCHTAPHBIC OHOJIOrHYECKHUE 3aa4u, COCTAaBJIITh CXCMBI

IEpEHOCA BCUICCTB U DHCPIMU B 9KOCUCTEMAX (I_IGHI/I HI/ITaHI/ISI)

YMeHH€e BBIIOJHATh J'Ia60paT0pHBIe " MPAKTHUYICCKHUC pa6OTLI, CO6J'IIO,Z[21TL

npaBuia Mmpu padore ¢ yueOHbIM U 1aOOPaTOPHBIM 000PYAOBaHUEM

YMeHHe KpUTHUYECKH OLIEHMBaTb M MHTEPIpPETUpOBaTh HH(OpMAaIio
OMOJIOTUYECKOTO COJEP)KaHUs, BKIIOYAIOIIYIO TICEB/IOHAYYHbIE 3HAHHS U3
paznmuuHblXx  ucTouHMKOB (CMMU, HaydHO-TIONYNSpHBIE MaTepHallbl);
paccMaTpuBaTh TNIOOAIBHBIE SKOJIOTUYECKHE TMPOOJIEMbl COBPEMEHHOCTH,

(I)OpMI/IpOBaTL 110 OTHOIICHHUIO K HUM CO6CTBCHHYIO ITO3UIIHUIO
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YMeHue co3gaBaTh COOCTBEHHBIC IMHUCHMEHHBIE M YCTHBIC COOOIICHHS,
000012  OMONIOTHYECKYI0O HH(POPMAIUI0 W3 HECKOIBKHX HWCTOYHHUKOB,

T'paMOTHO HUCIIOJIB30BATh MMOHSITUNHBIN arrapar OHoJIOrun




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

buonorus kak Hayka

1.1

buonorus — Hayka o »xuBOoM mnpupoae. Ponb Ouonorun B (QopMHUpOBaHUHU

COBPEMEHHOI HaydHOU KapTUHBI Mupa. CrcTemMa OMOJIOTHYECKUX HAYK

1.2

Metopl TO3HAHMS KMBOM MHpHUpOAbl (HAOMIOAEHHE, SKCIEPUMEHT, OIMCaHUE,
U3MEpeHne, KiIacCu(UKalusi, MOJCIUPOBAHUE, CTATUCTHUYECKas 00paboTka

JTAHHBIX)

JKuBrle cucTeMBl 1 HX opraHusanusa

2.1

XKusble cuctembl (OMOCHMCTEMBI) Kak MpeaMeT u3ydeHus Ouosoruu. CBoiicTBa

OMOCHCTEM M BX pa3HO0Opasue

2.2

VYpoBHU oOpraHu3anuu OMOCHUCTEM: MOJICKYISIPHO-TCHETHYECKUH, KICTOYHBIMH,

OpraHW3MEHHBIN, TOMYJISIIHOHHO -BUIOBOH, SKOCHCTEMHBIN, OMOCEpHBIN

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

3.1

XUMUYECKUH  COCTaB KIETKH. XHUMHUYECKHE AJIEMEHTBI: MAaKpOAJIEMEHTHI,
MHKpOd3JeMeHThl. Boma u MuHepanpHble BemecTBa. DOYHKIIMA BOJBI H

MHUHEPAIBbHBIX BEIICCTB B KIICTKC. Hozmep;xaHHe OCMOTHYECKOI0 OanaHca

3.2

benku. CoctaB W crpoeHHe O€IKOB. AMHHOKHCIOTBI — MOHOMEPBI OEIIKOB.
HesaMmeHnMEbIe M 3aMEHUMbBIC aMHUHOKHCIIOTBI. AMUHOKHCIIOTHBIA COCTaB. YPOBHHU
CTPYKTYphI ~OCIIKOBOM MOJICKYJbI (NIEPBUYHAS, BTOPUYHAs, TPETHYHAS M
YeTBEPTHYHAsT CTPYKTypa). XUMHUECKUE CBOWCTBA OenkoB. buosnornueckue
GbyHKIMH OENKOB.

®depmeHThl — OMoOrHuYeckue KatanuzaTopbl. CrpoeHue (epMeHTa: aKTUBHBIN
ueHTp, cybctpatHas cnenuduuHocts. Kodepmentsl. Butamunbl. Otnuuus

(I)epMeHTOB OT HCOPTaHNYCCKUX KATaJIN3aTOPOB

3.3

VYraeBojpl: MOHOcaxapubl (TIHOKO3a, pub03a M J1€30KCUpH003a), Aucaxapuibl
(caxapo3a, JlakTo3a) M HOJMCaxapuibl (KpaxMai, TJIMKOTeH, IeJUII0JI03a).
buonornyeckue GyHKIIUN YTIEBOJIOB.

Jlunuapl:  Tpuriuuepuabl,  crepouiabl,  Gochommnuael.  I'mapoduiibHO-
runpodoOHble cBoiicTBa. buonormueckue ¢ynkumm aunuaoB. CpaBHEHHE

YrijieBo10B, OCIIKOB U JIMIIUIOB KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunossie kucnotel: [JHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHHOBBIX




kucinot. Ctpoenune u ¢pynkuuu JHK. Ctpoenne u pynknun PHK. AT®: ctpoenune
1 QYHKITIT

3.5

Hwuronorusa — Hayka o kietke. Knertounas Teopust. MeTo 1l U3y4eHuUsl KJIETOK

3.6

Knerka kak unenoctHas xuBas cucrema. OOlIuMe NPU3HAKU KIETOK: 3aMKHYTas
HapyxHass MeMmOpana, mousiekynbl JIHK kak renernueckuil ammapar, cucrema

cuHTe3a Oerka

3.7

Tunsl KiIeTOK: dyKapuoTHYecKas U Mpokapuotuyeckas. OCoOOEHHOCTH CTPOECHUS
npokapuoTHueckor  kinerku. Knerounas  crenka  Oakrtepuil.  CrpoeHue
JYKApUOTHYECKON KJIeTKHM. (OCHOBHBIE OTJIWYHS PACTUTEIHHOM, >KUBOTHOM U

rpuOHON KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAsl CTEHKA, TIJMKOKAIUKC, WX
¢byukimu. [lnazmaTrueckas memOpana, e€ cBoiictBa u yHkiuu. Lluronnazma u eé
opraHouibl. OgHOMEMOpaHHbIE OPraHOW[bl KIJIETKU: SHJOIIa3MaTHYecKash CEeTb
(OIIC), ammapar Tombmxu, mm3ocombl. [loTyaBTOHOMHBIE OPraHOWABI KJIETKH:
MUTOXOHJIPUH, TUIaCTHIBL. [IponcxokaeHne MHUTOXOHAPUN W TUlacTuA. Bumst
wractu. HememOpaHHBIE OpraHOWMIBI KIETKH: PUOOCOMBI, KIETOYHBIH IIEHT,

PECHMYKH, KI'yTUKH. OYHKIUU OPraHOUI0B KIETKU. BKitoueHus

3.9

SAnpo — perymsaropHbiii neHTp kKieTku. CTpoeHHE siapa: saepHas o00J0YKa,

KapuoIlIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEIIECTB B KJIETKE

}KI/ISHGIIGHTCJ'IBHOCTI) KIJICTKHU

4.1

OOmeH BemiecTB, WM MeTabom3M. AcCUMWIIIKA (TUIACTHYECKUN OOMEH) u
JTMCCUMWIALNS  (JHEPreTHYECKH OOMEH) — JIBeé CTOPOHBI EIMHOTO Ipolecca
MeTabonu3Ma. Tumbsl oOMeHa BemiecTB: aBTOTPOGHBIN M reTepoTpodHbId. Poib

(bepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN SHEPTHH B KIETKE

4.2

®otocunte3. CBetoBast u TeMHOBasi (a3bl hoTocuHTe3a. Peakiuu dortocuHTesa.
DddextuBHOCTL (hoTOCHMHTE3a. 3HaueHUEe (POTOCHMHTE3a AN JKU3HM Ha 3emie.
Bnusinue ycnoBuii cpeapl Ha (OTOCHMHTE3 UM CIOCOOBI TOBBIIICHUS €r0
MPOJIYKTUBHOCTHU y KYJIBTYPHBIX PACTCHUU.

XeMocuHTe3. XEeMOCHHTE3UpYIoIIue OakTepuu. 3HAUYeHHWE XEMOCHHTEe3a JUIs

JKA3HM Ha 3emiie

4.3

3HepreTquCKI/Iﬁ OoOMEH B KIIETKE. Pacmiermienue BCIICCTB, BBIACIICHHUC U
AKKYMYJIMPOBAaHHUC OHCPIrun B  KIICTKC. OTalbl OHEPTCTUYICCKOTO oOMeHa.
I'mukonus. BpO)KeHI/Ie n €ro BHIBI. Kncnopoz[Hoe OKHCJIICHHUC, HWJIM KJICTOYHOC

npIxanue. DPPEeKTUBHOCTh SHEPTETUIECKOTO OOMEeHa

4.4

Peakiun matpuunoro cuntesa. I'enerndeckas nnpopmarus u JJHK. Peanuzanus

TeHEeTUYECKO I/IH(I)OpMaI_II/II/I B KieTke. ['eHeTWYecKuMi KOJ M €ro CBOMCTBA.




Tpanckpunuus — marpuunbiii cunTe3 PHK. Tpancmsiuust — OuocuHTe3 Oenka.

Koauposanue amuHokucaot. Posis pubocom B GnocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpychl. Mcropusi otkpeitusi BupycoB (/.M.
WBanoBckuil). OCOOEHHOCTHM CTPOEHMSI U KM3HEAEATEIbHOCTH BHPYCOB.
baktepuodarn. bBonesnun pacTteHWil, >XKHBOTHBIX M YEJIOBEKAa, BBI3BIBACMBIC
Bupycamu. Bupyc ummyHoneduuura uenoseka (BHUY) — Bo3Oymurens CIIN/a.

[MpodunakTrka pacpocTpaHeHUS BUPYCHBIX 3200 ICBaHHIA

PasMHOkeHME 1 MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

KneTouHslil 1uKII, WK AKU3HEHHBIA HUKI KIeTku. MHTepdaza u mutos. IIpouecchl,
nportekaromue B uHTepdase. Pemmukanus — peakuus marpuuHoro cunrtesa /IHK.
Crpoenue xpoMocoM. XpOMOCOMHBIM HAOOp — KapuOTHUI. JIUTUIOUIHBIN ©
TarIOUIHBIA  XpOMOCOMHBIE HaOOphl. Xpomatuasl. lluToslorMUecKre OCHOBBI
Pa3MHOKEHHS Y MHIUBUAYAIBHOTO PA3BUTHS OPraHU3MOB.

Henenne kimetkm — wmuto3. Cragum murtosa. lIpomecchel, mpoucxondmpe Ha

Pa3HBIX CTAAUAX MUTO3A. bromornaeckuii CMBICII MHUTO3a

5.2

@®opMBl Pa3MHOKEHHS OPraHU3MOB: OECIOJIoe W TOoJIoBoe. Buapl Oecrosoro
pPa3sMHOXEHHS: JICJICHWE HaJBOE, TI0YKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXeHHE. VMICKYyCCTBEHHOE KIOHHUPOBAHHE

OpraHu3MoB, €ro 3HaUYCHUEC I CCIICKIINHN

5.3

[TonoBoe pa3MHOXKEHHE, €T0 OTINYNS OT OECIOJIOrO.
Meiio3. Cragum wmeio3a. I[lpouecchl, NPOUCXOIAIIME HA CTAaUsSIX Meio3a.
[ToBenenue xpomMocoM B Meio3e. KpoccuHrosep. buoIOrMYeCKHid CMBICT U

3HaUYCHHE MeHo3a

5.4

l'amerorenes — mpouecc oOpa3oBaHUs MOJOBBIX KIETOK y >KUBOTHBIX. [loioBbie
JKeJe3bl: CEeMEHHUKH M SUYHUKH. OOpazoBaHME M Pa3BUTHE MOJIOBBIX KIETOK —
rameT (crepMaTo3oui, SMIeKIeTKa) — cliepMarorene3 u oorene3. OcoOeHHOCTH

CTPOCHHUA SIMIEKJICTOK U CIICPMATO30UI0B. OHJ'IO,Z[OTBOpeHI/Ie. HapTCHOFGHCS

5.5

WnnuBuayansHoe  pa3Butue  (OHTOreHes).  OMOpHUOHAIBbHOE  Pa3BUTHE
(omOpuorenes). Drtanbl IMOPHOHATBHOTO PA3BUTHSI Y MO3BOHOYHBIX KUBOTHBIX:
npobneHue, racTpyisiusi, opraHoreHes. [loctamOpuonansHOe pa3BuTHE. THIIbI
MOCTIMOPHOHATBHOTO Pa3BUTH: MPsSMOE, HEmpsMoe (JIMYMHOYHOE). BrusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIAEHHBIC
YPOJCTBA.

Poct u pa3sutue pacrenuil. OHTOreHe3 IIBETKOBOI'O PACTEHUsS: CTPOCHHE CEMEHH,

CTauu pa3BUTHA

HacneacTBeHHOCTh M H3MEHUYMBOCTD OpraHnu3MoOB

6.1

HpenMeT n 3aJa4u IrcHCTUKU. HCTOpI/ISI pa3BUTHA I'CHCTUKHU. Bknan pOCCI/II\/'ICKI/IX u




3apyOeKHBIX  Y4€HBIX B Pa3BUTUE  TEHETHKU.  MeETOAbl  T'E€HETHKHU
(TuGpHUIOTIOTUYECKUH, LUTOT€HETUYECKUH, MOJIEKYJISIPHO -T€HETUYECKUIA ).
OcHOBHbBIE TeHEeTUYeCKHE TMOHATHS. ['eHeTuyeckas CHMBOJIMKA, UCIOJIb3yeMasl B

CXeMax CKpelBaHUN

6.2

3aKOHOMEPHOCTU HAacJIeJJOBaHMsI TPU3HAKOB, ycTaHOBJIEHHble [. Menaenem.
MoHOTHOpU/IHOE CKpEIIMBaHUE. 3aKOH eAMHOO0Opasusi THOPUIOB IEPBOTO
nokoJieHus. [IpaBuno noMuHupoBaHus. 3aKOH paclllelVIeHHs] IPU3HAKoB. [ nnoresa
4iCTOTHI ramer. [lojiHOe U HenoJIHOe TOMUHHPOBAHUE.

JurubpugHoe CKpeuMBaHUE. 3aKOH HE3aBUCHMOTO HACJENOBAaHUS IMPHU3HAKOB.
[{uToreHeTnyeckre OCHOBBI JUTMOPUIHOIO CKpEIMBAaHMS. AHAIU3UPYIOIIEe
ckpemrBanue. Vcnosb30BaHne aHAIM3UPYIOIIETO CKPEIMBAaHUS JUIsl ONIPEeIEICHUS

TE€HOTHIIA 0COOU

6.3

CuerieHHoe HacieqoBaHue mnpusHakoB. Pa6ora T. Moprana mo cuenjieHHOMY
HacleOBaHUIO TeHOB. HapymieHue cremieHuss TE€HOB B pe3yjbTare
KPOCCHHIOBepa. XpOMOCOMHas TEOPHsI HACTEACTBEHHOCTH. | 'eHeTH4YecKre KapThl.
l'eneruka mona. XpoMOCOMHOE ONpEAEIeHUE Mojia. AYTOCOMBI M IOJIOBBIE
XxpoMocoMbl. ['omorameTHble W TreTeporaMeTHble opraHu3Mbl. HacnempoBanue

IIPHU3HAKOB, CUCIIJICHHBIX C ITI0JIOM

6.4

N3menunBocTh. Buapl M3MEHUMBOCTH: HEHACIEACTBEHHAass M HACJEICTBEHHAs.
Ponb  cpeapl B HEHACIENCTBEHHOW  W3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(PHUKAITMOHHON N3MEHYMBOCTU. BapuanimoHHbIN psija ¥ BaprallMOHHAsl KpUBasl.
Hopma peakuuu mpusHaka. KonndecTBeHHbIE M KaueCTBEHHBIE NMPU3HAKU M UX

HOopMa peakiuu. CBoiicTBa MOAU(PUKAIIMIOHHON H3MEHYUBOCTH

6.5

HacnencTtBenHas, WIM TeHOTUIIMYECKas, HW3MEHUYMBOCThL. KoMOMHATHBHAS
M3MEHYUBOCTh. MeHo3 U I0JOBOM MpOIECC — OCHOBAa KOMOWHATHBHOM
M3MEHYUBOCTH. MyTarmoHHas W3MeHYMBOCTh. Kiaccudukarys MyTanuii: reHHbIe
XpPOMOCOMHBIE, FTeHOMHBIE. YacToTa U MpUYNHBI MyTaluid. MyTareHHsie (hakTOpbI.

3aK0H TOMOJIOTHYECKUX pAd0B B HaCHeHCTBeHHOﬁ n3menuuBoctu H.M. BaBuioBa

6.6

I'enetuka yenoseka. Kapuorum genopexka. OCHOBHBIC METO/IbI TEHETUKH YEJIOBEKA:
reHEaJIOrHUCCKHIA, OJIM3HEIIOBBIH, LIUTOICHETUYCCKUI, OMOXMMUYCCKUH,
MOJIEKYJIAPHO-TE€HETUUECKU . CoBpeMeHHOE omnpeeneHue TCHOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHHE, B TOM YHCJE C MOMOILBIO
[1I1P-anamu3a. HacieacTBeHHBbIC 3a00JIeBaHUS 4YEJIOBEKAa: TEHHBIC OO0JIC3HHU,
00JIe3HN C HACIEACTBEHHOHN MpPeapacloIOKEeHHOCThI0, XPOMOCOMHBIE OOJIE3HH.
ComaTtuyeckrie U reHepaTuBHbIE MyTaluu. [I[puHIUIBL 310pOBOr0 00Opas3a KU3HH,
JTMArHOCTHKH, MPOQPUIAKTUKN M JICUEHUS TEeHETUYeCKuX OolnesHel. Menuko-
FEHETUYECKOE KOHCYJIbTHPOBAHME. 3HAYE€HUE MEIULMHCKOM TEHETHKH B

npeaAOTBpAlICHUU U JICHCHHUU I'CHCTHYCCKUX 3a00JIEBaHMI YeIIOBEKa




Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOT U

7.1

Cenekuus Kak HayKa U MpoIEcC. 3ap0KJICHHUE CEJICKIIUU U IOMECTUKAIUA. Y YeHUE
H.1. BaBwioBa 0 IEHTpax MPOUCXOXKICHUS W MHOTO000pa3usi KYJIbTYPHBIX

pactenuid. LIeHTpBI MPOUCXOKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpOa, IITaMM

7.2

CoBpemeHHbIE METOJIbl celeKUuu. MaccoBblil M MHAMBHYalIbHBIH OTOOPHI B
CEJIEKIIMM pacTeHM M KUBOTHBIX. OIneHKa 3KcTepbepa. bim3kopoacTBeHHOE
ckpemBanue — HHOpuauHr. Ywucras nuHus. CKpemMBaHUE YUCTBIX JIMHUM.
I'ereposuc, nnn rubpuanas cuna. HepojacTBeHHOe ckpeliMBaHHe — ayTOPUAMHT.
Otnanénnass rubpuamzanuss U e€ ycnexu. VICKycCTBEHHBIN MyTrareHes u
MOJy4YeHUE IMOJIUIUIOUJIOB. JIOCTWKEHMS CEJNEKUMH PpPACTEHHM, >KUBOTHBIX U

MHKPOOPTraHU3MOB

7.3

buoTtexHonorus kak oTpacib Npou3BoACTBA. ['eHHas HHKeHepus. JTallbl CO3JaHMs
pexomOunantHoit JIHK wu Tpancrenneix opranusmoB. KierouHas uHXeHepus.
Knerounsie KYJbTYPBI. MUKpOKIIOHATBHOE  Pa3MHOKEHUE pacTeHui.
KitoHnpoBanue BBICOKONPOIYKTUBHBIX  CEIBCKOXO3SMCTBEHHBIX OPraHW3MOB.
Okojoryyeckue M 3Thyeckue  mpobmembl. MO -  reHeTHyecku

MOAU(PHUIMPOBAHHBIE OPTaHU3MbI

11 KIJACC

Kox

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

OBOMIOIMOHHAS OMOIOTUS

1.1

DBOJIIOLMOHHAS TEOPUs U €€ MECTO B OMOJIOTHH.

CBuzerenbctBa  3BoJiOLMU.  [laneoHTONOTHYECKHE:  MOCIEI0BATEIbHOCTh
MOSIBJICHHUS] BUJOB B TMAJCOHTOJIOTUYECKOW JIETONUCH, NEpeXOoaHble (HOPMBIL.
buoreorpaduueckue: cxonctso u paznuuue ¢ayH U GIop MaTEpUKOB U OCTPOBOB.
DOMOpHUOJIOTHYECKHEe: CXOACTBA U pa3auuus HMOPHOHOB pa3HbIX BUJOB
MO3BOHOYHBIX. CpaBHUTENHHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AaHAJOTUYHbIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3MbL. MOJEKYISIpPHO-OMOXHMMHUYECKHE: CXOJCTBO
MEXaHHU3MOB HACIEJACTBEHHOCTH W OCHOBHBIX METaOONIMUYECKUX MyTe y BceX

OpraHnu3MoOB

1.2

3BOJ’IIOI_[I/IOHHa$I TCOpHUA 4. I[apBI/IHa. Hpe,Z[HOCHHKI/I BO3HHUKHOBCHU NapBUHU3MA.
I[BI/I)KYH_II/IC CHIJIBI 3BOJKOIMH BHUAOB I10 I[apBI/IHy (I/I36LITOHHOC Pa3MHOXKCHUC TIPpU

OTpPaHUYCHHOCTHU  PECYPCOB, HCOHpCI[CJ'IéHHaSI HN3MCHYHUBOCTD, 60pL6a 3a




CYIIECTBOBaHHE, €CTECTBEHHBINH 0TOOD)

1.3

Cunrernueckass teopust »sBoonuu  (CTD) u  OCHOBHblE €€ TMOJIOXKEHHUS.

MuxkposBontouus. [lonmymanus kKak eIMHULA BUAA U DBOIIOLIMT

1.4

JBuxymue cuibl (¢pakTopbl) 3BOJIIOLNMU BHUJIOB B Ipupoje. MyTallMOHHBIHN
nporecc U KOMOMHATHBHAS W3MEHYMBOCTH. [lOMynsiMOHHBIE BOJHBI U ApEHd
reHoB. M3omsmwst u murpanusi. EcrecTBeHHBIH 0TOOp — HampaBisomuil (hakTop
sBosmoLK. POPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocobneHHOCT,  OpPraHU3MOB  Kak  pe3yiapTaT dBojiouuu. [Ipumepst
MPUCTIOCOOIEHUH Y Oprann3MoB. ApoMopd03bl U HAMOAJANTALUH.

Bun u Bugoo6pazoBanue. Kpurepuu Buna. OcHOBHbIE OpMBI BUJI00Opa3oBaHUS:

reorpagpu4eckoe, IKOJIOTHIECKOEe

1.5

Makpossomtorusi.  Dopmbl  sBostonuu:  (uiernyeckas, — AUBEpreHTHas,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3Botonnn

Bo3HUKHOBEHME M pa3BUTHE )KU3HU HA 3eMIIe

2.1

HOHay‘-IHBIe MNpEACTABJICHUA O 3apOXACHHUU JKHU3HHU. HaquHe THUIIOTE3bI
BO3HMKHOBEHHS >KM3HM Ha 3emuie: abWOTeHe3 U MaHCHepMus. XuMHYecKas
IBOMIONMS. ODKCHEPUMEHTAJIbHOE TMOJATBEP)KIECHUE XHMHUYECKON  3BOJIOLHUU.
Hauanpabie stambl O6uosormdeckoi spomtonmu. ['mmoresa PHK-mupa. IlepBbie

KJICTKHU U UX 3BOJIOLHA. (-DOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )XUBBIX OPIraHU3MOB

2.2

Pa3zButue xu3Hu Ha 3emie mo spaMm M nepuojaMm. Karapxeil. Apxelckas u
npoTepo3oiickas dpbl. [lameosolickas dspa W €€ mNepUoOabl: KEMOPUHCKHIMA,
OPJOBUKCKUM, CHIYpUHUCKUH, JIE€BOHCKHH, KAMEHHOYTOJIbHBIM, MEPMCKUM.
Me3so3oiickas 3pa U €€ Meproibl: TPUACOBBIN, IOPCKUA, MEJIOBOM.

Kaiino3zoiickas spa u e€ nmepuo/ibl: MaaeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.
XapakTepucTuKa KiIuMara M TEO0JIOTUYECKHX MporeccoB. (OCHOBHBIE 3Talbl
SBOJIIOIIMHM PACTUTEIBHOTO M JKUBOTHOTO MHpa. ApomMopdosbl y pacTeHud u

KHUBOTHBIX. HOSIBJICHI/IC, pacuBeT U BBIMUPAHUC T'PYIIIL JKUBBIX OPraHU3MOB

2.3

Cucrema OpraHn4cCcKoro Mwupa KaK OTpPa)XCHHUC  SBOJIOLHUH. OCHOBHEBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHU3MOB

2.4

3BOJ’IIOI_[I/I$[ YCIOBCKaA. AHTpOHOJ’IOFI/I}I KaK Hayka. PazButune Hpe,Z[CTaBJ'IeHI/Iﬁ 0
IMPOUCXOKACHUN YCJIOBCKA. MeTto bl N3Y4YCHUA aHTPOIIOTCHE34a. CXOI[CTBa u
pasjinius 4€JI0BCKA U JKUBOTHBIX. CucreMaTn4ecKoe IMOJ0KESHUE YSI0BEKa.

I[BI/I)KYH_II/IC CHIJIBI ((I)aKTOpBI) AHTPOIIOTrCHE3Aa. HacnencrtBeHHas M3MEHUYHBOCTh M

€CTeCTBEHHbIH 0TOOp. OOLIeCTBEHHBIH 00pa3 KHU3HH, W3TOTOBICHHE OPYIH




TPY/a, MBILICHUE, PEYb

2.5

OcHOBHBIE CTagUM M BETBU DBOJIIOIMM YEJIOBEKAa: aBCTPAJIONMUTEKH, YenoBek
ymenslid, YenoBek mnpaAMoxomdammi, YemoBek HeanaepranbCkui, UYenoBek
pasymHblid. Haxoaku uckomaembIX OCTaHKOB, BpPEMs CYLLECTBOBaHUS, 00JIaCTh

pacrpocTpaHeHusi, 00bEM rOJIOBHOIO MO3ra, 00pas KU3HHU, OPyIUs

2.6

Yenoseueckue pacbl. OCHOBHBbIE OOJbIINE pachl: €BpOIEOMIHAs (€Bpa3uiicKas),
HErpo-aBCTpajIonHast (3xBaTOpHANIbHAA), MOHT'0JIOMIHAs (a3uatcko-
aMepukaHckas). UepTsl pUCIIOCOOICHHOCTH MPEICTABUTEINIEH YEIOBEUECKHUX pac K

YCIIOBHAM CYIICCTBOBAHMUA. EI[I/IHCTBO YCIIOBCUYCCKUX pac. KpI/ITI/IKa pacusma

OpranusMsl ¥ OKpyXarolas cpea

3.1

DKoJjiorusi Kak Hayka. 3aJaud M pas3fesibl 3KOJOTUU. MeTOoJbl 3KOJOTHYECKHX
uccienoBaHuil. DKonoruueckoe MupoBoz3peHue. Cpenpl oOUTaHUS OPraHU3MOB:

BOJHasd, HA3EMHO-BO3AyIITHAsA, TIOUYBCHHAA, BHYTPHOPraHU3MEHHAA

3.2

Oxosiormaeckue  ¢akrtopel.  Kimaccupukamuss — dKOJOTHYECKHUX  (DaKTOPOB:
abnoThdeckre, OWOTUYECKHE | aHTPOINOTEeHHbIE. JIeHWCTBHE DKOJOTHYECKUX

(hakTOpOB Ha OPTraHU3MBI

3.3

AbGuoTtnueckue (akToOphl: CBET, TeMIeparypa, BIAXHOCTh. DoTomepromu3M.
[Ipucriocobnennss OpraHM3MOB K  JICUCTBHUIO  a0MOTHYECKUX  (paKTOPOB.

buonoruueckue puT™Mbl

3.4

buotnueckue ¢dakropsl. Bunuel OHOTHYECKMX B3aUMOJEHCTBUN: KOHKYPEHIIMS,
XMIIHUYECTBO, MapasuTH3M, MYTyallu3M, KOMMEHCAIN3M (HaxJieOHHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAIM3M,  HEWUTpanu3M.  3HaueHue  OHOTHYECKHUX

B3aHMOI[eI>10TBPII>i JJI1 CYIIECTBOBAHUA OPraHU3MOB B ITPUPOJHBIX COO6IHCCTB&X

3.5

DKOJIOTHYECKHE XapaKTCPpUCTUKHU MOITYJIAINH. OcHOBHBIE ITOKa3aTeIIN MOIYJIAUA:
YUCJICHHOCTb, IINIOTHOCTb, POXAACMOCTb, CMCPTHOCTb, IIPUPOCT, MHUI'PALHUA.

[[I/IHaMI/IKa YHUCJIICHHOCTH IOIMYJIAIIUA U eé peryisanugd

COO6H.[€CTBa H 3KOJIOTHYCCKHUEC CUCTCMBI

4.1

Coo0miecTBO opranu3mMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHUIOBaf,
[IPOCTPAHCTBEHHAs, Tpoduueckas (muimeBas). Bunapl-nomuHantbl. CBs3M B

OHoIleHO3E

4.2

Dkonorudeckue cucteMbl  (9kocucteMbl). [loHsTHe 00 9SKOocucTemMe U
ouoreoneHo3e. DyHKIUMOHATBHBIE KOMIOHEHTHI HSKOCHUCTEMBI: MPOIYIEHTHI,
KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BEIIECTB U MOTOK PHEPTUU B IKOCHCTEME.

Tpoduueckue (muieBble) YPOBHH OSKOCHCTEMBbI. [luieBble Lemd U CeTH.




OcHOBHBIE TOKa3aTeJIM HKOCUCTEMBI: OHoMacca, TPOIYKIHUsA. IKOJIOTUYECKUE
NUPaMUAbL:  MPOAYKIHH, YHUCICHHOCTH, Ouomaccel. (CBOWCTBA HKOCHCTEM:

YCTOMYMUBOCTD, CAMOPETYIISLMs, pazButue. CyKieccus

4.3

[Ipupoansie 3KocHCTEMBI. JDKOCUCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOTO WIIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPONIOTr€HHBIE 9KOCHUCTEMBI. ATpOIKOCHCTEMBI. YpOo3kocucTeMBI.
Buonornyeckoe u X0341HCTBEHHOE 3HAYCHHUE arpOdKOCUCTEM U YPOOIKOCHCTEM.
buopazHooOpazue kak (¢daktop ycToWYmBOCTH 3KocucteM. CoxpaHeHHe

OMOJIOTUUECKOTO pa3HOOOpa3us Ha 3emiie

4.4

Yuenne B.WM. Bepnainckoro o Ouocdepe. I'paHuibl, coctaB M CTPYKTypa
ouocheprl. Kuboe BemectBo U ero ¢ynHkuuu. OcobeHHOcTH Onocdepsl Kak
ro6anpHOM 3KocHucTeMbl. J[MHaMu4eckoe paBHOBeCME U OOpaTHasi CBSI3b B
onochepe. KpyroBopoTel BemecTB M OHOTCOXUMUYECKUE ITUKIIBI AJIEMEHTOB

(yrnepona, a3oTa). 3o0HaAIBHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Onocdepe 3emin. AHTPOMOTEHHBIE HW3MEHEHHs B Ouocdepe.
['moGanbHBIE SKOJOTUYECKUE TPOOITEMBI.
OcHOBa  paIMOHAIBHOTO  YIpPaBIEHHS  MPUPOJHBIMH  pecypcaMu ¥ HX

ucnoJsib3oBanue. JloCcTKeHns OMOIOTUH U OXPaHa MPUPOIbI




