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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mnporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro mpenMera
«buonoruss» cocraBwin: KoHUenryaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIE, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, MOJIOXKEHHSI 00 OOUIUX LIENAX U
NPUHIMNAX, XapaKTEePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
oOmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke IOJOXKEHHUS O
cnenugurke 6MOIOTHH, €€ 3HAUeHUH B MTO3HAHUU >KMBOM MPUPOABI U 0OECTICUEHHUH
CYILIECTBOBAaHUS 4eNoBeYecKoro oodimiectBa. CorjiiacHO Ha3BaHHBIM MOJIOKEHUSM,
OTpeJeieHbl OCHOBHbIE (DYHKIIMH MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O Meniax, o0 obmiei
CTpaTeruu OOy4YeHUs, BOCIHUTAHMS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mpeamera «buomorus», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpeleieHue Mo pasjeiraM U Temaw,
PEKOMEHIyeMYIO MOCIIeIOBATEIbHOCTh U3YUYEeHHsI Y4eOHOTro MaTtepuasna ¢ y4eTom
MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH 00pPa30BaTEIbHOTO
npolecca, BO3pacTHhIX 0COOEHHOCTEH 00yUYarOuXCsl.

B nporpaMmvMe mo OuONOrMHM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIbHON
JEeSTENbHOCTU/Y4eOHBIX JCHCTBUN O00Yy4alolUXCS IO OCBOCHUIO COJEPIKaHMUS
OMOJIOrMYECKOT0 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIl ypOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUU OHOJIOrMHU, Ojarojapss 4emy B Hei
NPOCMATPUBAETCS  HAMPABIEHHOCTh Ha pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33pEHUS, IIEHHOCTHBIX
OpHEHTAIU{ JIMYHOCTH, SKOJOTUYECKOTO MBIIUICHHUS, PEJCTABICHUN O 3J0OPOBOM
oOpa3e XHM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomMy Hapsify ¢ U3ydeHHUEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO pPaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMONOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM KU3HU JUIsI PEIICHHS TPUKIAAHBIX 3a/1a4, B
TOM 4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
TrE€HETHYECKOIO KOHCYJIbTHPOBAHH, 000CHOBaHUS HKOJIOTMYECKU
LIEJIECO00Pa3HOro MOBEJIECHUS B OKpPYXKAIOIIEH NPUPOIHON cpele, aHanus3a
BIIUSTHUSL XO3SUCTBEHHOUN NESITEIHHOCTH YEJIOBEKAa HA COCTOSHUE MPHUPOIHBIX H
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHJICHHE BHUMAHUS K IPUKJIATHON HAIIPABICHHOCTH
y4eOHOro mpeamera «buosorus» MpoAUKTOBAHO HEOOXOAUMOCTHIO 00ECTICUCHUS



YCIIOBUM JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJIBbHOTO OHMOJIOIMYECKOro
oOpa3oBaHus, KOTOpass npexanonaraer (GopMupoBaHHe Yy  OOydaroUIUXcs
CIIOCOOHOCTH aJlaliTUPOBAThC K M3MEHEHMSIM JMHAMUYHO Pa3BHBAIOILIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0Opa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OnHa obGecneunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOU KapTHHE MHpa, pacIIUpseT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHW3allMd MU 3BOJIIOIHUH, CO3AET
yCIOBUS  JUJIsi:  TO3HAHUA  3aKOHOB  JKMBOM  IpHUPOABL,  (POopMUpOBaHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HHU, IKOJIOTMYECKOT0 MBIILIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOE
U YEJIOBEKY.

Bonbioe 3HaueHre OMONOTUsl UMEET TAKXKE JJIsl PEIICHUs] BOCIUTATENIbHbBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne 6uonmorun obOecrneynBaeT ycioBHs Uisi (OopMUpOBaHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKON KYIbTYpbl, CIIOCOOCTBYET HMHTETpAllMi OWOJIOTHYECKUX 3HAHUHU C
NPEICTABICHUSIMU U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O MpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» CcOCTaBMWJIM OCHOBY HJisi ONpENENeHUs IMOAXO0J0B K OTOOpYy u
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 0O0ydYaromuecs JOHKHBl OCBOUTH 3HAHHUS M YMEHHUS, 3HAYUMBIC IS
dopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJIOBeKa B OKPYJKAIOIIEH IMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TPaKTUUYeCKoi aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUMN
3aHHUMAIOT 3JIEMEHTHI CO/IEPIKaHUsA, KOTOPBIE CIIy>KaT OCHOBOM Uit (POPMUPOBAHUS
MPEJCTABIECHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOJIOrMYecKOro 00pa3oBaHus.

CrtpykTypupoBaHHue cofepx aHHs Y4eOHOro Marepuajga B IPOrpaMMe IO
OMOJIOTMM OCYIIECTBICHO € YYETOM MPUOPUTETHOrO 3HAUYEHHUS 3HAHMHA 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLMHU. B COOTBETCTBHY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIIME COJAEpKaTeabHble TUHUM: «buosorus kak Hayka. Metoasl
HAay4yHOIo No3HaHus», «KineTka kak Ouosiormueckas cucrema», «OpraHu3M Kak



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

Henp um3ydyenus ydeOHOoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHM3alMyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOIb30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IUUHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTmxkeHue 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, MpaBUiiax, CIy>KaliuX OCHOBOU
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPAa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMU, BBIIAIONIUXCS OTKPBITHUSAX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOy4aromMUXCS TMO3HABATEIBHBIX, HUHTEIJICKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecCe aHaldu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHIO >KHUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTAQHOBJIEHHE Y OOydYaroIuxcs oOmell KyabTyphl, (YyHKIIMOHAIBHOM
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa JKMBOW MPHUPOJBI HA OCHOBAHWM 3HAHUM UM OIBITA, IOJYYEHHBIX IIpHU
U3y4YeHUU OHOJIOTHUY;

dbopmupoBanue y oOyyaromuxcs YMEHHH WUIIOCTPUPOBATh 3HAYCHHUE
OMOJIOTMYECKUX 3HAHUH B MPAKTUYCCKOW JESITCIHPHOCTH YEJIOBEKAa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpOoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM YKHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS dTHICCKUX
HOPM TIPH TIPOBEJICHUU OMOJIOTHICCKUX UCCIICIOBAHUM;

OCO3HAHUE IIEHHOCTH OWOJOTHMYECKUX 3HAHUM Il TOBBIIICHUS YpPOBHS
AKOJIOTHYECKOH KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IIPUMEHCHHE TTPHOOPETEHHBIX 3HAHUM M YMEHUM B IMTOBCETHEBHOM JKU3HU IS
OIIEHKH TOCJICICTBUM CBOEH JEATEIHLHOCTH IO OTHOIIIEHHIO K OKPY’KaloIeH cpene,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3a00J1€BaHH.

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



JI1st u3yueHus OMoJoTHM Ha 0230BOM YPOBHE CpeJIHETo 0011ero o0pa3oBaHus
otBoauTCcs 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 OMOJOTUM C OOIIECTBEHHBIMU, TEXHUUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QoOpMHUPOBAaHUM COBPEMEHHOW HAy4YHOW KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HaYK.

MeTobl TO3HAHUS KUBOU PUPOILI (HAOTIOICHHUE, IKCTIEPUMEHT, OMHMCaHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptpers: Y. lapsun, I'. Mennens, H. K. Konbuos, k. Yorcon u @. Kpuk.

Tabnuiel u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHblie M MpaKTH4YeCKUe padoThI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHue pas3IWYHBIX METOJIOB IPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTEMBI U UX OPTaHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTraHUYECKON IPUPOIBI.

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

JdeMoHcTpanum:

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

O6opynoBanue: Mmojenb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

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

OyHKIMKM BOABI M MHUHEpaJbHBIX BewlecTB B Kierke. [logaepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHune O€lKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3amennmMble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YeTBEPTUYHAA CTPYKTypa). XUMHUYECKUE CBOWCTBa OenkoB. buonornueckue
GyHKIMHN OEJKOB.



®epmeHTl — Ouosiormyeckue katanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuu@uuHocts. KodepmeHTsl. Butamunsl.
Otnnuust pepMEHTOB OT HEOPTaHUUECKUX KaTaIn3aTOPOB.

VYrneBoabl: MoHOcaxapuibl  (TIOK03a, pubdbo3a ©  Je30Kcupubdosa),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOTEH,
1esuIoI03a). buonornueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapodoOHble  cBoilicTBa. buonormyeckue ¢yHkuum aunugoB. CpaBHeHUe
yIJ€BO/IOB, OEIKOB M JIMMUI0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBesle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHoBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

HuTonorust — Hayka o kietke. Kinetounas Teopusi — mpumMep B3aUMOJIEHCTBHS
uaeil 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

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

Tunsl KJIETOK: »yKapuoTHYecKass U mpokapuotudeckas. OcoOEHHOCTH
CTpOeHUsl TpoKapuoTHdeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHAPWH, IUIACTHUBI.
[IpoucxoxxaeHne MHUTOXOHApPUN W TuIacTuA. Bunbl mimactun. HememOpanHbie
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

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

TpaHcoOpT BENIECTB B KIETKE.

JdemoncTpanum:

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

Junarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKHUBOU
npupoze», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B KUBOU IPUPOAEH.

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 KIETKM», «CTpOEHUE KUBOTHOU KIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHUuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJi1 MPOBEICHHUS
HaOJIOJICHUM, HW3MEPEHHM, DKCIIEPUMEHTOB, MUKpOIpenapaTbl 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 OaKTepUi IMOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OTHCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Merabonu3Ma. Poiib 3aKOHOB COXpaHEHUs BEIIECTB W JHEPTUM B TOHUMAHHUH
MeTaboIn3Ma.

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

®orocunte3. CperoBas u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
doTocunTe3a. IHPeKTUBHOCTh POTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3A ISl KUZHH
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

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

DHepreTuuecknii oOMeH B KIeTKe. PaciuerieHue BelecTB, BBIJACICHHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecCKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopomHoe OKHUCIEHHE, WM KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. D¢ dexTuBHOCTH
SHEPTreTHIECKOTO 0OMEHa.

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 TpaHchsnuu. KoawpoBanue amMuHOKUCIOT. Pombp 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 nmmyHonedpuuuta yenoeka (BUY) — Bo30yautens 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», «MHUTOXOHIPUSY,
«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 «Ynpoenne [IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

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

Henenue kinetkn — mMuto3. Cranuu 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- W 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.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buonorndeckuil cmpiCcil U
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CIepMaro30u[, SHIEKIeTKa) — CIEePMaTOreHe3 U OBOIEHE3.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). JTtanbl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opranoreHes. lloctamOpuonanbHOe pa3BuTHE. TuMb
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsIMOE, HENpsAMoe (JIuYuHOuYHOE). Bnusnue



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

Poct u pasButue pacreHuii. OHTOreHEe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAJIUU 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», «Knetounsrii nmukin», «Pemmukamus JHK», «Mutosy,
«Meio3z», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MUKPOCKOTI, MUKpOIpEnaparhbl «CrniepmMaTo301 bl
MJIEKOTTUTAIOIIETO», «SNIEKIeTKa MIIEKONUTAIomero», «Kapuokuues B KJETKax
KOpEIlKa JyKa», MarHuTHas MoOJeib-almuiuKanus «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 CTpOEHMs MOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3anaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKU. BKilam poccHUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTHU HACJIEIOBAHMS MPU3HAKOB, YCTaHOBIEHHbIE . Menaenem.
MonoruOpuHOe CKpelMBaHue. 3aKOH eauHooOpa3usi THOPHUIOB TIEPBOTO
nokoneHus. IlpaBuno gomMuHUpoBaHUA. 3aKOH paCIICIUICHUS ITPU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  ckpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJEIOBaHUS
npu3HakoB.  lluToreHeTndeckrue - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmzupyroniee ckpemuBanue. Mcnoib30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe  HacnegoBanwe mpu3zHakoB. PaGora T. Moprama 1o
CLEIUICHHOMY HAaCJIEIOBAaHUIO TeHOB. HapylieHue cuernieHus reHoB B pe3yJsibTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | €HeTUUEeCKHUE KapThl.



I'enernka mosia. XpoMOCOMHOE ONpeAeieHUE mnojia. AyTOCOMBbI U TOJOBBIE
xpoMocombl. ['omorametrHesle W reTeporaMeTHble oOpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

N3menunBoCcTh. BHibl H3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJICACTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaiimoHHbIN psij ¥ BapuallmoOHHAas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, uiuM TeHOTUIIWYECKasi, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsi U3MEHYUBOCTh. Kiaccudukaius MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTalruid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTUYECKUX PSI0B B HaciaeACcTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETUKHU
YyeJIOBEKa: F'eHCaJIOTNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOE OmpeaesIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[M[[P-ananu3a. HacnencTBeHHble 3a0oyieBaHUS 4YeJOBEKa: TeHHbIe OO0Je3HH,
0OJIE3HU C HACJEACTBEHHOW MPEeapacloiiOKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTHKH, MPOPUIAKTUKY U JICUEHUSI TEHETHYECKUX
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. . 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, «Meiio3y,
«B3anMoIeCcTBUE AJUICNBHBIX TE€HOB», «l'eHeTnueckue KapTel pPaCTCHUH,
KUBOTHBIX U YeloBeKa», «l'eHeThka moJia», «3aKOHOMEPHOCTH HAaCIIEI0BaHMUS,
CLUEIUIEHHOTO C mnoJIoM», «KapuoTumbl YemoBeka H  KUBOTHBIX», «Buibl
U3MEHUYHUBOCTHY», «MonudukannonHas W3MEeHUYMBOCTH», «HacnemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarlmoHHAsI N3MEHUYUBOCTHY.

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



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jlpozoduna» (HOpMa, MyTanuu
(OopMBI KPBUILEB U OKpPACKHU Tena), repOapuii «I'opox moceBHO.

JlabopaTopHble U NpaKTHYeCKHe PadoOThbI:

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

Jlaboparopnas pabota Ne 6. «M3ydueHue Moau(pUKaIIMOHHON U3MEHUHUBOCTH,
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. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

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 CeIEKIIMU. MacCOBbIN M MHANBUIYAIBHBI OTOOpPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHus. CKpellrBaHHE YUCTHIX JIUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuauzanus u €€ ycrnexu. VCKycCTBEHHbIH MyTareHe3 W
NOJIy4YEHUE MOJUIIOUAOB. JIOCTMKEHUS CENeKIMH pACTEHUU, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. ITallbl
co3nanus pexkomOuHaHTHOW JIHK wu TpaHcreHHplx opranu3moB. KierouHas
nHxeHepus. Knerounbele KyJibTypbl. MUKpPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

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

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

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

O6opynoBaHue: MYJISKU IUIOJ0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U IpaKTHYeCKHe PA0dOTHI:

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 HS.

[IpeanochIkKu BO3HUKHOBEHHUS HBOJIOIMOHHOM TEOPUHU. OBOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM HAa Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerensctBa 3BoJONUM. [lajgeoHTOnOrMYeckue: mOCIeq0BATEIbHOCTD
MOSIBJICHUSI BUJIOB B TMaJlEOHTOJIOTHYECKOM JIETONUCH, TEPeXOoaHbie (HOpPMEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpHUOIOTHYECKUE: CXOJICTBA M Pa3IU4HMs 3IMOPHOHOB pa3HbIX BHJIOB
MO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pyIMMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IMyTeH y BceX
OpraHu3MOB.

OpomtounonHass Tteopust Y. [lapBuna. [IpeamnocbulkM BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONUU BHUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE TPU OTPAHUYEHHOCTU PECypCOB, HEOIpeAesiéHHAas M3MEHUYUBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

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

MuxkposaBosorus. [lomymsiius kak eAuHUIA BUA U DBOJIOLUU.

JIBkymue cuiibl ((paKTOphl) PBOJIIOIMKA BUAOB B MpHpoje. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMmyssiiuoHHBIE BOJHBI M Jpeud
reHoB. M3oas1ust U1 MUurpamusi.

EctectBeHHbIii 0TOOp — HampaBisomuil (Qakrtop dBomOruu. DoOpMEI
€CTECTBEHHOTO 0TOOpA.

[IprcnocoOIEeHHOCTh OPraHM3MOB Kak pe3yiabTaT dBoionuu. [Ipumepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOopGh03bl M HAHOATATITAIIH.

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

MakpooaBomonusi. DopMbl  IBOMONUM:  (priieTHYecKas, IUBEpPreHTHAs,
KOHBEpreHTHasi, napamienbHas. HeoOpaTumMocTs 3BOJIIOIUU.

[IpoucxoxkaeHue oT HecleuHaTu3upOBaHHBIX MpeakoB. lIporpeccupyromas
crieruanu3anys. AJanTuBHAS paararius.

JdeMoHcTpanum:



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

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

W3MEHYUBOCTEY, «ApomMopdo3b», «Wauoamantanumn», «OOIIas gereHepanus,
«/IBmxkymue cunbl sBomonuuy», «Kapra-cxema Mapuipyta mnytemectBus Y.
HapBuna», «bopbba 3a cymectBoBaHHe», «lIprCOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHue», « IKOJOTUUECKOE 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 MTO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJieKius «DOpMbBI COXPAHHOCTHU
HMCKOMA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmukanua «llepekpéct
XpOMOCOM», BiaxHble Tmpenapartel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozodwiay (Hopma, mytaruu (GOpMbI KPbUIHEB U
OKpAaCKH TeJa).

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 pPa3BUTHE KU3HHU Ha 3emue.

JloHay4dHbIE TPEACTABICHUS O 3apOoKICHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHUs. XHUMHUYECKas
HBOMIOIMS. AOWOTEHHBI CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTraHUYECKUX.
DKCIEpUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOHN 3BOoJOIMU. HayanbHble 3Tamnbl
ounonornyeckoit »Bomornuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPy KUBBIX OPraHU3MOB.

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

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

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: NaAJCOr€HOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.



XapaKTepUCTUKA KIMMATa M TEOJIOTHYECKHX IpoueccoB. OCHOBHBIE JTallbl
ABOJIONMKM PACTUTEIBHOTO M KUBOTHOrO MHUpa. ApomMopdo3bl y pacTeHUU U
*KUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpraHMYECcKOro Mupa Kak oOTpaxeHue »dBojouuu. (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  cwibl  (pakTopbl)  aHTpOIMOreHe3a. Hacnencrennas
U3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIIecCTBeHHbI 00pa3 >KU3HH,
U3TOTOBJIICHUE OPYIAUI TPY1a, MBIIUICHUE, PEYb.

OCHOBHBIE CTaIUA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbi, Yenosek npaAmoxomdmud, YenoBek HeaHaepTanbCKuUM, YesoBek
pasyMHbIii. Haxoaku HMCKOMaeMbIX OCTAaTKOB, BpeMsl CYIIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

Yenoseueckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (dKBaTOpHaJbHas),  MOHTOJIOMIHAS
(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 YeIIOBEKAa U YEIOBEKOOOpa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue moany», «pesHue mronn», «llepBbie
COBpPEMEHHBIE JII0AN», «HenoBeuecKknue pacei».

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

JlaGopaTopHble M MpaKTHYecKUue 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. 3aJlaud U pasJiesibl IKOJIOTUH. MeToIbl SKOJIOTrHYECKUX
HCCIIEIOBAaHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

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

Okonorunyeckue ¢akropel. Krnaccudukanus >SKoJOrMyeckux (HaKkTopoB:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JleficTBUEe 3KOJIOTMYEeCKUX
(aKkTOpOB Ha OPraHU3MBI.

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

buornueckue (bakTophl. Buner OMOTUYECKUX  B3aMMOJEHCTBUIA:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepaius,
MYTyaau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO). AMEHCAIIU3M,
HEUTpanu3M. 3HadyeHue OMOTHYECKHX B3aWMOJICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B IMPUPOHBIX COOOIIECTBAX.

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

JdeMoHcTpanum:

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

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. «Mopdonornyeckne 0cCoOOEHHOCTA PACTCHHUM 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. Coo01mecTBa M IKOJTOrH4YeCKHe CHCTEMBbI.

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

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



KOHCYMEHTBI, peaylleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpopuueckue (MUIIEBbIE) YPOBHM 3KOCUCTEMBI. [IMieBble 1LEenu U CeTH.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHMYECKHE
NUpamMubl: TPOAYKUMH, YHCICHHOCTH, OunomMacchl. CBOHCTBA 3KOCHUCTEM:
YCTOMYUBOCTh, CAMOPETYJIsIus, pa3Butue. CyKieccus.

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

AHTpOIIOr€HHbIE ~ DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

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

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBo u ero QpyHkuuu. OcobeHHOCTH OMochepsl Kak
I00anbHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBs3b B
ouocdepe.

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

UYenoseuecTBO B Onochepe 3emin. AHTPONIOTEHHBIE U3MEHEHHUsI B Ouocdepe.
['nmobanbHbIE 2KOJIOTHYECKHE MPOOIIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6ropazHooOpasusi Kak OCHOBa ycToWuuBocTU Guocdepsl. OCHOBA pallMOHATBHOTO
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, «llenmn nutanus», «IKoJorMyecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIHPOKOIUCTBEHHOTO Jiecay, « IKOCHCTEMA
XBOWHOro  Jecay, «buonmeHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA nOpupody», «BaxneWmme HMCTOYHUKHU
3arps3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHelIlas COCTaBIAOLIAS
ouochepr», «DakTopsl Aerpaganuu nouBy», «llapaukoBsiii d3¢dexT», «DakTopsl
pPaAMOaKTHBHOTO 3arps3HeHust Oumochepr», «OOmas cTpykrypa Ouochepsn,
«Pacnipoctpanenne xu3Hu B Oumocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OMOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJiekiuu «buorenosy», «Bpeaurenn BaxxHEHIIINX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuu ¢ KOJUIEKIUU pACTEHUM U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUYECKHMM TpynnaM OJHOIO BHUJA,



Kpacnas knura Poccuiickoit ®epepaunu, H300paxKeHUs OXpaHSEMbIX BHUIOB
PAaCTEHHUH U )KUBOTHBIX.



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

Cornacio ®I'OC COO, ycraHaBiMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalollUMHCS MporpaMM  cpeaHero  oOmero  oOpa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpyKType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJIEAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCS POCCUUCKOM
rpaXJaHCKON MJAEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JIUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HMCTOPUYECKHX TPAIUIMK PA3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEIIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIEC pe3yJbTAaThl OCBOCHUS INMpeameTra «buosiorus» ITOCTUrarTCs B
€IUHCTBE YYeOHOW W BOCIUTATECIBHOW JIESITCIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMHU, MPUHATHIMU B OOINECTBE NMpaBWJIaMH W HOPMaMU
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHUS, CAMOBOCTIMTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TpyJa M CTaplIeMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHS, OCpPEKHOrO0 OTHOIICHHUS K KYJIbTYpPHOMY HACJICAUI0 U
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEW MO3WIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAllMK, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHHCKOr0O OOINECTBA, pPACIIMPESHHUE >XKU3HCHHOTO
ONbITa U OMNbITA ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIbHOM JIESATEIIBHOCTH, B TOM YUCJIE B YAaCTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTocs Kak aKTUBHOTO 1

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, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBSCHATH €€;

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

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABATEIbHBIX M HCCIEIOBATEIILCKUX 3a7ay, YBAKHUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM IPaK1aHCKOMU UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM S3bIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

LIEHHOCTHOE OTHOIIECHUE K IIPUPOJHOMY HACIEIUI0 U NAMSITHUKAM IIPUPOIBI,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOT'O 00IIECTBa;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

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;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

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

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

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



IIOHUMAHUE YMOLMOHAIIBHOI'O BO3AECUCTBUS )KUBOU IIPUPOJBI U €€ LIEHHOCTH;

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

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

NOHUMAHWE U pealu3alus 3J0pOBOTO M 0Oe3omacHoro obpasa KU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MICUXUUECKOMY 37I0POBbIO;

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

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

6) TPy/10BOro BOCIIUTAHMS :

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

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

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

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

7) 3K0JIOTHY€eCKOT0 BOCIIUTAHUS:

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

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

OCO3HAaHHE TJI00ATBHOTO XapakTepa SKOJOTHYECKHX TpoOJieM M MyTed ux
pELICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HaNpaBJICHHBIX HA COXPAHCHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpefie, YMEHHE NPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHUMAEMBIX JCHCTBUIN U TIPEIOTBPAIIATh UX;

HaJMYHUE PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa JeSATEITHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHHUKATHBHOW W COIMAIBLHOMN
MIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOHN JIEATCIHBHOCTH IKOJIOTHUECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

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

NOHMMaHWe crenuuKkn OWOJOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBIICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA M
oOmecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHSA MEIUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKUX MPOOIEM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIICHUS OOIIeH KyNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPU U3y4EHUN OUOJIOTUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOM JESATEIHHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEIOBATEIICKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3ybTaThl OCBOECHUSA y4deOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HA4YUMble i1 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILEeCTBO, SHEPIHs, sSBJIEHUE, MPOIlecC,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UcclieloBaHue,  HAONIOJeHHWe,  M3MEpPeHHe, OKCIEPUMEHT U JAPYTHX),
yHUBEpCAJIbHbIE y4eOHble JeHcTBUA (TO3HABaTelIbHbIE, KOMMYHHUKATHBHBIE,

PETYIISITUBHBIE), oOecreynBaroIre dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COIMAIBHOM KOMIETEHIMH O0O0yYaroumxcs, CHOCOOHOCTh
oOyuaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHYCCKUE 3HAHUSA W  yHHBEpPCAJIbHbIC ydeOHBbIC JCHCTBUS B
NO3HABATEIBHOM U COLMATILHOM MpPaKTHKE.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
0o0pa30oBaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCaJIbHbIMH yueOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe JTeCTBHS:

CaMOCTOATENbHO  (QOpMYyIHpPOBaTH M aKTyalM3UpOBaTh  MpoOIIEeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHYECKOTO MBIILICHUS
(amanu3a, cUHTE3a, CpaBHEHMUsI, Ki1accupUKaIu, 0000IICHUS ), PACKPBIBATh CMBICI
OMOJOTUYECKUX TOHATUN (BBIIETATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHSATHUSIMU);

OTpEeNEeNITh 1EIN JeATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTATHI ICSITEIEHOCTHU C TIOCTABJICHHBIMU TIEJISIMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TTOHITHUS I 0ObsICHEHUST (DaKTOB U SIBIICHUU
YKABOU IPUPOJBI;

CTPOUTH JIOTUYECKHE PACCYXIACHUS (MHIYKTUBHBIC, IEAyKTHBHBIC, TIO
AQHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMaTPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHEIC cpencTBa IS IIPEICTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OMOIOTHYECKUX OOBEKTAX, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIIEHUBATh COOTBETCTBUEC PE3YIIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE TeHCTBHA:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHBIC BHUABI JICATCIBHOCTH I10 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU MOHITUSIMU U METO/IaAMH;

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

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUIA, 3a/1aBaTh MMapaMeTPhl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH 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 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIIBUTATh HOBBIC WJCH, TpEJIaratb OPUTHHAIBHBIC MOIAXOIBI W PEIICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MoCOOMsl, HAYYHO-TIOMYJIAPHOW JUTEpaType, OMOJOTUYECKUX CJIOBApPSAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh PAa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckod MHGOpMaLUU, HEOOXOIUMON JIsl BBITIOJIHEHUS! Y4eOHBIX
3azay;

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

CaMOCTOSATCJILHO  BBIOMpATh  ONTHMAIBbHYIO  (OpPMY  TPEACTABIICHHS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTEMaTUYECKUE 3HAKM W CUMBOJIBI, (DOPMYJIbI, abOpeBHATYpy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIMK IPYTUX YYACTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS W B3aUMOJCHCTBHUSA, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

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

2) COBMeCTHAs 1esITeIbHOCTh:

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

BBIOMpATh TEMAaTHKy W METOJbI COBMECTHBIX NEUCTBHA C yd4&TOM OOMUX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacupenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXXIaTh pe3yibTaThl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

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

OCYLIECTBIJIAATh TMO3UTHUBHOE CTPATErMYECKOE IIOBEJCHHE B Pa3JIMYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYULIECTBIISATh IMO3HABATENIbHYIO NIESITENIbHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYyalLlUsIM;

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 3HAHUN, TOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTENBHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



IIPUHAMATh MOTHBBI M AapryMEHTBl APYTMX IIPU aHaJIu3€ pe3yJbTaTOB
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 IO3ULUHU APYTOro YEIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeamerHbie pesynbTathl ocBoeHus mporpammbl COO no Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeamera «buosorus»
Hay4HbIC 3HAHUS, YMECHHS U CIOCOOBI JEWCTBHI MO OCBOCHUIO, MHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO MOJYYCHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mpeameTHbie
pe3yabTaThl IPEJACTABICHBI IO ToAaM 00yUYCHHS.

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

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJM OUOJIOTMH B CUCTEME HAy4HOIO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpPa U HAy4HOTO MHPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PELICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMUHOB U TOHSTHMA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiam3M (OOMEH BeIIecTB M MpeBpalleHUe
SHEPruu), TOMEOCTa3 (CaMOPETyJIslMs), YPOBHEBAsT OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JlaraTh OWOJOTUYECKUE TEeOpuH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpalbHAs JIOrMa MOJICKYJIApHON Ouonmorun), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
UX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHUE BIaJETh METOJaMU HAyYHOI'O MO3HAHUS B OMOJOTHU: HAOIIOICHUE U
OMHUCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOIYyYEHHBIX



PE3YJIbTaTOB, WCITOJIb30BAHHBIX HAYYHBIX TOHSTHA, TCOPUU W 3aKOHOB, YMEHHUE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIECCOB: OOMEHA BEIECTB M NPEBpAIICHHs dHEPTUU B KIETKe, (OTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTUYecKOoro oOMEeHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYATLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS I OOBSCHEHUS OMOIOTHYCCKUX
NPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LeJbl0 oOecredyeHrss OE30MacHOCTH CBOErO 370POBBS M 370POBBS
OKPYXAIOIIUX JTFOCH, COOI0OIEHUST HOPM IPAMOTHOTO ITOBEJICHUS B OKPY KAFOIICH
NPUPOJHON Cpelle, TMOHMMaHHE HEOOXOIUMOCTH HCIIOJIb30BaHUS JTOCTHIKCHUHN
COBPEMEHHOM owoaoruu u OMOTEXHOJOTUH NI PalMOHAIBHOTO
IPHUPOJIOTIOIB30BAHUS;

YMECHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3aJayd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHUE, CICIICHHOE HACIEIOBAaHUE, COCTABIISATH CXEMBI
MOHOTHOPHTHOTO CKpCUIWBAaHMS I TpEICKa3aHus HaCJICIOBAaHUS MPU3HAKOB Y
OpraHU3MOB;

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

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

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001masi OMONOTHYEeCcKyt0 MH(POpPMAIIUIO M3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh OHATUIHBIN anmnapaT OMOJIOTHH.

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

c(hOpMHPOBAHHOCTH 3HAHUN O MECTE U POJIH OMOJIOTMH 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
TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

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



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBI, PEAYIEHTHI, IIEMU  MUTAHU,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMECHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIONHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrtsa K. M. bapa, depenoBanusi riaBHBIX HampaBICHUN U
nyteit sBomornuu A. H. CeepuioBa, yuenust o ouochepe B. 1. Bepnanckoro),
OTIPEIEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJ€Th METOJaMU HAyYHOTO TTO3HAHUS B OMOJIOTUU: HAOIIOICHUE H
OIMCAHKME JKUBBIX CHCTEM, IPOIECCOB W SIBICHHM, OpPraHu3ais W IMPOBEIACHHUC
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIJABM)KCHHE  THIOTE3bl,  BBISBIICHHC
3aBUCUMOCTH MEXIy HCCIEAyeMbIMA BEJIMYMHAMHU, OOBSCHCHHUE IOJYYCHHBIX
PE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIISCTBCHHBIC NPH3HAKH CTPOCHHS OHOJIOTHYCCKUX
O00OBEKTOB: BHUIOB, TMOMNYJSALNHWA, MPOIYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeoIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JICHCTBHS DKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHuW3MbI, IEepeHoca
BEIIECTB M IOTOKAa HYHEPTrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJTYYEHHbIE 3HAHUS I OOBSICHEHHS] OMOJIOTHUYECKHUX
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 Cpelle, TMOHMMaHHE HEOOXOJUMOCTH HCIOIb30BAHMS JTOCTHXKCHHIM
COBPEMEHHOW OMOJIOTUU ISl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

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

yYMEHHE BBITIOJNHATH JAOOpaTOPHBIE U TPAKTUYECKHE PaOOTHI, COOIIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpPaTOPHBIM 00OPYIOBAHHUEM;

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

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
000011as OMONOTrMYECKYt0 UH(POPMAIIMIO U3 HECKOJIBKUX MCTOYHUKOB, I'PAMOTHO
MCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KounyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (U¢poBbIE)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/I1A1Z8RIE
2 JKuBple cucTeMBI M UX OpraHU3aLus 1 https://m.edso00.ru/L7K105N9Q
3 XUMHUYECKUI COCTaB M CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/A614J7H5H
4 KusaeneaTeabHOCTD KIIETKHU 6 https://m.edsoo.ru/WA4T1H4X1L
P
5 SMHOIRCLIS 1 HEIMBHAYATILHOS 5) 1 https://m.edso0.ru/BOIM3D1Q40
Pa3BUTHUEC OPraHU3MOB
H
6 ACICACTBCHHOCTE H HEMEHAHBOCTD 8 1.5 https://m.edso0.ru/K4Q4P3Z3Y
OpraHU3MOB
C .0
7 CIICKILT OPratHsMOoB. LICHOBGL 3 https://m.edso0.ru/G8F5Q0R3K
OMOTEXHOJIOT U
8 PezepBHoe Bpems 1 https://m.edso00.ru/D40108L0S
OBIIEE KOJIMYECTBO YACOB I1O0 34 0 4
[TPOTPAMME



https://m.edsoo.ru/I1A1Z8R9E
https://m.edsoo.ru/L7K1O5N9Q
https://m.edsoo.ru/A6I4J7H5H
https://m.edsoo.ru/W4T1H4X1L
https://m.edsoo.ru/B9M3D1Q4O
https://m.edsoo.ru/K4Q4P3Z3Y
https://m.edsoo.ru/G8F5Q0R3K
https://m.edsoo.ru/D4O1O8L0S

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (N (POBbHIE)

Ne i/ Konrpoiasbubie | IlpakTHyeckue

NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
DBOIONIMOHHAST OUOJIOTHS 9 1 https://m.edsoo.ru/R6GOTOB2H
B
OSHHKHOBCHIE H PasBITHE AUSHH Ha 9 0.5 https://m.edsoo.ru/Y9H2Q3P9A

3emiie
OpranusMsl 1 OKpyXarolas cpeia 1 https://m.edso0.ru/QOF7W3Q4C
CooOmiecTBa 1 3KOJIOTMUECKHUE CUCTEMBI https://m.eds00.ru/Z3D9Q3V0S
PesepBHOE Bpems https://m.edsoo.ru/POD3V1J6C

OBIIEE KOJIMYECTBO YACOB I10

- 34 0 2.5

[TPOI'PAMME



https://m.edsoo.ru/R6G0T0B2H
https://m.edsoo.ru/Y9H2Q3P9A
https://m.edsoo.ru/Q0F7W3Q4C
https://m.edsoo.ru/Z3D9Q3V0S
https://m.edsoo.ru/P0D3V1J6C

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos

Ne Mara DJIeKTpOHHbIe N poBbIe
Tema ypoka KonTposbubie | IlpakTnueckue

n/n Bcero H3y4eHHusi | oOpa3zoBaTe/ibHbIE pecypchl

padoThI padoThI
1 Buonorus B cucreme Hayk 1 01-04.09 https://m.edsoo.ru/L3N5X6G2Y

Merto1pI ITI03HAHUS )KUBOH 07-11.09

npupoasl. [Ipaktuueckas padbota

Ne 1«1
2 ® 1 («cToIb3oBanme 1 0.5 https://m.edso00.ru/J3G9X4D7E
pa3J'II/I‘-IHBIX METOOO0B HpI/I

I/I3y‘-IeHI/II/I 6I/IOJ'IOFI/I'-IeCKI/IX
00BEKTOBY

b 14-18.09
HOJIOTHHCCKHE CHCTCMEL, 1 https://m.edsoo.ru/P6ASW5C2X

MIPOLIECCHI U UX U3YUEHHUE

X % . 21-25.09
4 HMITHECIHIH COCTAB IICTKH 1 https://m.edsoo.ru/HOK8A6CIOF
Bopaa n MmuHepanbHbie cOu

b .C 28-02.10
R 1 https://m.edso0.ru/Q6J215K1J

OEJIKOB

depMeHThI — OUOJIOTHYECKUE 05-09.10
karanu3atopsl. JlaboparopHas
pabota Ne 1 «M3yuenue

. 1 0.5 https://m.edso0.ru/P8Q204TOF
KaTaIUTHYECKON aKTUBHOCTU

(dhepmMeHTOB (Ha IpUMeEpe
aMUIIa3bl WK KaTalasbl)»

7 Vraesoasl. JInmuael 1 12-16.10 https://m.edso0.ru/Q8Y8G5J1B

Hyxneunnossie kucnotsl. AT® 1 19-23.10 https://m.edsoo.ru/M1Q8NOY5C

Hcropus n MmeTop! N3ydeHus 1 09-13.11 https://m.edsoo.ru/AOPOE1L6Q



https://m.edsoo.ru/L3N5X6G2Y
https://m.edsoo.ru/J3G9X4D7E
https://m.edsoo.ru/P6A8W5C2X
https://m.edsoo.ru/H9K8A6C9F
https://m.edsoo.ru/Q6J2I5K1J
https://m.edsoo.ru/P8Q2O4T0F
https://m.edsoo.ru/Q8Y8G5J1B
https://m.edsoo.ru/M1Q8N0Y5C
https://m.edsoo.ru/A0P0E1L6Q

kietku. Knerounas reopust

10

Knetka kak 1ejoctHas )xuBas
cucreMa

16-20.11

https://m.edsoo.ru/I8B9Y9Z1N

11

CrtpoeHnue sykapuoTHYECKOH
kieTku. JlabopatopHast pabora Ne
2 «/I3y4eHne CTpOCHHUS KIETOK
pacTeHuii, )KUBOTHBIX, TPHOOB 1
OaxkTepuil 101 MUKPOCKOIIOM Ha
TOTOBBIX MHUKpOTIpEnapaTax u ux
OTIHCAHHE

0.5

23-27.11

https://m.edsoo.ru/U5C3M3A10

12

OOMeH BEIIECTB WM META00IN3M

30-04.12

https://m.edsoo.ru/W3W7F8M9B

13

dorTocunaTe3. XeMOCHUHTES

07-11.12

https://m.edsoo.ru/E1Z2R009B

14

DHepreTUYecKuii 0OMeH

14-18.12

https://m.edsoo.ru/H3D3Y6VOH

15

JKu3HEeHHBIN UK KICTKH.
Henenune kneTkn. MuTo3.
JlaGopaTtopnast pabota Ne 3
«Habmonenne MuTo3a B KJIETKaxX
KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIIpEIIapaTax»

0.5

21-25.12

https://m.edsoo.ru/EQOX7D6P5C

16

Buocunres Oenka. Peakiusa
MaTPUYHOTO CHHTE3a

28-30.12

https://m.edsoo.ru/E3R813D8J

17

Tpancnsnus — OMoCHHTE3 Oelika

11-15.01

https://m.edsoo.ru/ESTONSW9H

18

Heknetounsie Gpopmbl :xU3HH —
BHUPYCHI

18-22.01

https://m.edso0.ru/J3B9G7A3B

19

(DOpMLI PAa3MHOKCHHUA
OpraHnu3MoOB

25-29.01

https://m.edsoo.ru/P7E0V8V0S

20

Meiios

01-05.02

https://m.edsoo.ru/\VOS8G3A6W

21

OO6pa3oBaHue U pa3BUTHE

0.5

08-12.02

https://m.edsoo.ru/B5G7Q9N3B



https://m.edsoo.ru/I8B9Y9Z1N
https://m.edsoo.ru/U5C3M3A1O
https://m.edsoo.ru/W3W7F8M9B
https://m.edsoo.ru/E1Z2R0O9B
https://m.edsoo.ru/H3D3Y6V0H
https://m.edsoo.ru/E0X7D6P5C
https://m.edsoo.ru/E3R8I3D8J
https://m.edsoo.ru/E5T0N8W9H
https://m.edsoo.ru/J3B9G7A8B
https://m.edsoo.ru/P7E0V8V0S
https://m.edsoo.ru/V0S8G3A6W
https://m.edsoo.ru/B5G7Q9N3B

II0JIOBBIX KIICTOK.
OmnonotBopenue. JlaboparopHast
pabota Ne 4 «3yyenue cTpoeHus
IIOJIOBBIX KJIETOK Ha I'OTOBBIX
MUKpOIIpenapaTax»

22

NupuBuayanbHOE pa3BUTHE
OPraHu3MoOB

15-19.02

https://m.edsoo.ru/A8S8W9F2F

23

I'eneTnka — Hayka o
HACJIEICTBEHHOCTH 1
U3MEHYUBOCTHU

22-26.02

https://m.edsoo.ru/E2A4C4G5I

24

3aKOHOMEPHOCTH HACIEAOBAHUS
Mpu3HaKoB. MOHOTHOpHIHOE
CKpCIIMBAHKE

01-05.03

https://m.edso00.ru/X0T3G9D4X

25

JluruOpuHOE CKpEIIMBaHUE.
3aKOH HE3aBHCHUMOTO
HacJeA0BaHuUs TPU3HAKOB

09-12.03

https://m.edsoo.ru/UsM0QO0T6M

26

CrermieHHOoe HaclleIOBaHue
npusHakoB. JlabopaTtopHas
pabota Ne 5 «M3yuenue
pe3ynbTaTOB MOHOTHOPHIHOTO U
JTUTHOPUTHOTO CKPEIIUBAHUS Y
JpO30¢ Il HA TOTOBBIX
MHKpOIIpernapaTax»

0.5

15-19.03

https://m.edsoo.ru/B3F9A3Y7K

27

'enetruka nona. Hacinenosanue
MPU3HAKOB, CUEIUICHHBIX C MTOJIOM

22-26.03

https://m.edsoo.ru/F6T4C9V1Z

28

HN3MeHunBOCTD.
HenacnencrBennas
M3MEeHUUBOCTb. JlabopaTopHas
pabota Ne 6. Uzyuenue

0.5

05-09.04

https://m.edso0.ru/SOLOX1U5X



https://m.edsoo.ru/A8S8W9F2F
https://m.edsoo.ru/E2A4C4G5I
https://m.edsoo.ru/X0T3G9D4X
https://m.edsoo.ru/U5M0Q0T6M
https://m.edsoo.ru/B3F9A3Y7K
https://m.edsoo.ru/F6T4C9V1Z
https://m.edsoo.ru/S0L0X1U5X

MOIU(PUKAITUOHHO M
U3MEHYUBOCTH, IIOCTPOCHUE
BAPUALIMOHHOTO PsAa U
BAPUALIMOHHON KPUBON»

HacnencrBenHnast "3MEHYHUBOCTb. 12-16.04
29 Jlaboparopuas pau6 ora No'7. 1 0.5 https://m.eds00.ru/X008Q8M6C
«AHanu3 Mytauui y Apo30¢uisl
Ha TOTOBBIX MUKpOIIpenapaTax»
30 I'enernka yeoBeka 1 19-23.04 https://m.edso00.ru/K9JOM1Y4N
PesepHbIit ypok. O600mmIeHNE 11O 26-30.04
31 teMe «HaciaencTBeHHOCTE 1 1 https://m.edsoo.ru/H2D5H9X4W
HM3MEHYHBOCTH OPraHU3MOBY
32 Cenexius Kak HayKa ¥ TpoIecce 1 03-07.05 https://m.edsoo.ru/W9F9POH3Y
33 xiiii;lﬂnpiz;ZE::;I;HiHBOTHLIX 1 10-14.05 https://m.edso0.ru/D2L0Y6L3S
34 E;Iz;:z:;::;:ﬂ Ka oTpacis 1 17-21.05 https://m.edsoo.ru/Y9Q2W2U4V
OBIIEE KOJIJMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/X0O8Q8M6C
https://m.edsoo.ru/K9J0M1Y4N
https://m.edsoo.ru/H2D5H9X4W
https://m.edsoo.ru/W9F9P0H3Y
https://m.edsoo.ru/D2L0Y6L3S
https://m.edsoo.ru/Y9Q2W2U4V

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

DBOJIOIMA 1 METOBI €6
W3YYCHUS

01-04.09

https://m.edsoo.ru/T1A2H004W

Hcropus pazsutus
MpEeACTABICHUI 00 YBOIOIUN

07-11.09

https://m.edsoo.ru/K4X7N1R3K

MukposBomnronus

14-18.09

https://m.edsoo.ru/D2U6E3B0OY

HOHyJ'ISII_[I/ISI KakK 3JICMCHTapHasA
€MHUIIA BUIA W DBOJIIOIHH.
JlabopaTtopnast padota Ne 1
«CpaBHeHUE BUJIOB T10
MOP(HOIOTHIECKOMY KPUTEPHUIO»

0.5

21-25.09

https://m.edsoo.ru/O9U2M5L5H

JIBYOKYIITME CHITHI (2JIeMEHTapHbIE
(haKkTOpBI) IBOTIOIIUN

28-02.10

https://m.edsoo.ru/R9B8I6ASL

EcrecTBennblit 0TOOD 1 €10
hopmbl

05-09.10

https://m.edsoo.ru/H2R2B9K4P

PesynbTathl 3BOMIONNN:
MPHUCIIOCOOJICHHOCTh OPTaHU3MOB
Y BUI000pa3oBaHHUE.
Jlaboparopnas padota Ne 2
«Ornurcanue NpucrnocoOIeHHOCTH
opranu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»

0.5

12-16.10

https://m.edsoo.ru/X2U8Z1K4N

Hanpasnenus u nytu
MaKpO3BOJIIOLUN

19-23.10

https://m.edso0.ru/N3B0G3K9D



https://m.edsoo.ru/T1A2H0O4W
https://m.edsoo.ru/K4X7N1R3K
https://m.edsoo.ru/D2U6E3B0Y
https://m.edsoo.ru/O9U2M5L5H
https://m.edsoo.ru/R9B8I6A8L
https://m.edsoo.ru/H2R2B9K4P
https://m.edsoo.ru/X2U8Z1K4N
https://m.edsoo.ru/N3B0G3K9D

9 HeobOpaTumocTs 3BOTIOIUN 09-13.11 https://m.edsoo.ru/Z7H7Q5R9J
n 3 16-20.11

10 cropi )f(mHH Ha Jemie i https://m.edsoo.ru/K2G8W1Z2W
METOIbI €€ H3y‘ICHI/I$I
r 23-27.11

11 HTOTE3b! IPOHEXONACHIA https://m.eds00.ru/USO4K7W7W
SKU3HU Ha 3eMile
P -04.12

12 A3BUTHC XU3HH HA 3EMIIE 110 30-0 https://m.edso0.ru/K3B9Q0OH4U
3paM U TIepHOIaM
OCHOBHBIE ITAIIBI DBOJTIOIIH 07-11.12
paCTI/ITeJ'II)HOl"O " JKUBOTHOTO

I o6orta Ne 1

13 MHpa. HIpaKTHHeCKas pabota A2 0.5 https://m.eds00.ru/Q6E3C3W7X
«M3yueHune uckomaembIx
OCTAaTKOB paCTeHI/II\/’I " JKUBOTHBIX
B KOJUIEKIIAAX)»
C 14-18.12

14 OBPEMEHHAR CHCTEeMa https://m.edso0.ru/G5T0AGU0G
OPraHHYECKOTO MHUpa
D 21-25.12

15 BOTHOMHA HEIOBEKa https://m.edso0.ru/M2G5Q6F5N
(aTpoOTIOTEHE3)

16 Jlmwicymue cutbt (Gaxrope) 28-30.12 https://m.edsoo.ru/P1H5B7N2Y
aHTPOIIOreHe3a
(@) 11-15.01

17 CHOBHDIC CTATIH SBOJIIONIH https://m.edso0.ru/D2J2T6Z0L
YeloBeKa
q 18-22.01

18 CHIOBCHCCKHE PaChl 1 https://m.edso0.ru/Y6J6 T6R3P
MIPUPOJIHBIC a/IalITAIl[MU YeIOBEKa
PesepBublit ypok. O6o01IeHNE 110 25-29.01

19 TeMe «BO3HHKHOBEHHE U https://m.edsoo.ru/Z8H8D6M8B
pa3BUTHE KU3HHU HA 3eMIIC)

20 DKoJIorus Kak HayKa 01-05.02 https://m.edsoo.ru/W2W7M1Z28Y

21 Cpenpl oOuTaHus u 08-12.02 https://m.edsoo.ru/A5Q0478V1L



https://m.edsoo.ru/Z7H7Q5R9J
https://m.edsoo.ru/K2G8W1Z2W
https://m.edsoo.ru/U6O4K7W7W
https://m.edsoo.ru/K3B9Q0H4U
https://m.edsoo.ru/Q6E3C3W7X
https://m.edsoo.ru/G5T0A6U0G
https://m.edsoo.ru/M2G5Q6F5N
https://m.edsoo.ru/P1H5B7N2Y
https://m.edsoo.ru/D2J2T6Z0L
https://m.edsoo.ru/Y6J6T6R3P
https://m.edsoo.ru/Z8H8D6M8B
https://m.edsoo.ru/W2W7M1Z8Y
https://m.edsoo.ru/A5Q4Z8V1L

9KOJIOTUYECKUE (haKTOPbI

22

AbGunotnueckue GpaKTopsl.
Jlaboparopuas pabota Ne 3.
«Mopdonoruueckue
0COOEHHOCTH PaCTeHUH 13
Pa3HBIX MECT OOUTAHUSY.
JlabopaTtopHnas pabota Ne 4.
«BnusHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa

0.5

15-19.02

https://m.edsoo.ru/F5M2L3R8S

23

buoTtnyeckue GakTopsl

22-26.02

https://m.eds00.ru/Q9Z3R2Y0Z

24

DKOJIOTUYECKHE XapaKTEPUCTUKH
nomyssiiun. [IpakTryeckas
pabota Ne 2 «Iloncuér
IJIOTHOCTH MOMYJSIIIMMA Pa3HbIX
BHUJIOB PACTCHHI»

0.5

01-05.03

https://m.edsoo.ru/H5J8R3N9P

25

Coo01iecTBa OpraHu3MoB —
OHOLIEHO3

09-12.03

https://m.edsoo.ru/Z6J8H0G8B

26

DKOJIOTUYECKHAE CHCTEMBI
(?KOCUCTEMBI)

15-19.03

https://m.edsoo.ru/L4F7FOR2W

27

OCHOBHBIC TTOKa3aTeIIN
9KOCHCTEMBI. DKOJIOTHUCCKHE

nupamuibl. CBOMCTBA SKOCUCTEM.

Cyxkueccus

22-26.03

https://m.edso00.ru/G3M3T9D20

28

HpI/IpO,[[HLIe 9KOCHCTCMBI

05-09.04

https://m.edsoo.ru/X9K1X9S6l

29

AHTpOHOFeHHLIe 9KOCHCTCMBI

12-16.04

https://m.edsoo.ru/P5D2A0F8T

30

buocdepa — rinodanbHas
9KOCUCTEMA 3EMIIU

19-23.04

https://m.edso0.ru/M601B3B6R

31

3aKOHOMEPHOCTH

26-30.04

https://m.edso00.ru/G3X3B7G9A



https://m.edsoo.ru/F5M2L3R8S
https://m.edsoo.ru/Q9Z3R2Y0Z
https://m.edsoo.ru/H5J8R3N9P
https://m.edsoo.ru/Z6J8H0G8B
https://m.edsoo.ru/L4F7F0R2W
https://m.edsoo.ru/G3M3T9D2O
https://m.edsoo.ru/X9K1X9S6I
https://m.edsoo.ru/P5D2A0F8T
https://m.edsoo.ru/M6O1B3B6R
https://m.edsoo.ru/G3X3B7G9A

CYIIECTBOBaHMS OHOCQEpHI

32 YenoseuecTBo B buocdepe 3emin 1 03-07.05 https://m.edsoo.ru/N2Q8H4U71
33 CocymecTROBafHe MPHPOLI i 1 10-1405 1 ps:/im.edsoo.rury808xe00G
YeJI0BeUCCTBA
PesepBHeIit ypok. O000IICHNE 17-21.05
34 Ttembl «Coo0riecTBa u 1 https://m.edsoo.ru/E6M1R5V2D
9KOJIOTHYECKUE CHCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPOTPAMME



https://m.edsoo.ru/N2Q8H4U7I
https://m.edsoo.ru/Y8Q8X9O0G
https://m.edsoo.ru/E6M1R5V2D

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

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

ChopMHupOBaHHOCTh 3HAHWUH O MECTe W POJHM OHOJIOTHH B CHCTEME
Hay4HOTO 3HAHHUS €CTECTBEHHBIX HAyK, B (HOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCUUCKHX W 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ouosiornu; (HYHKIMOHAIBHOW TPAMOTHOCTH 4YeJOBEKa MJIA PEIICHHS

JKHM3HCHHBIX 3aJ1a4

YMeHHne packphiBaTh COJACpKAHWE OHOJOTHYECKUX TEPMHUHOB W
TIOHSATUN: XKU3Hb, KIJIETKA, OpraHu3M; MeTa0om3M (0OMEH BEIIeCTB U
MpEeBpAIllEHUE HHEPruH), TOMEOcCTa3 (caMOperyysdnus), YpOBHEBas
OpraHu3aIus KUBBIX CHUCTEM, CaMOBOCIPOM3BEICHUE (PETPOITYKIINA),

HACJICACTBEHHOCTh, UH3MCHYNUBOCTL, POCT U Pa3BUTUC

YMmenue uznarate OMOJIOrHYECKUe TEOpUH (KJIETOUHAsi, XpPOMOCOMHas,
MyTarmoHHas), 3akonsl (I'. Mennens, T. Moprana, H.M1. BaBunosa) u
yueHus: (0 IEHTpaX MHOroooOpaszus U MPOUCXOKICHHS KYJIbTYPHBIX
pactenuii H.W. BaBunoBa), onpenensaTh rpaHUIbl UX TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

VYmenune BJIaaACTb MCTOAAMHW HAYYHOI'O IIO3HAHHA B ouoa0THU
(Ha6J'IIOI[eHI/Ie U ONHMCAHUE XHUBBIX CHCTEM, IIPOLCCCOB H HBHCHHﬁ;
OpraHu3anuia u IIPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIABHKCHHUC THUIIOTE3bI, BBISIBJICHHC 3aBUCUMOCTHU MCKIY
HCCICAYCMBIMH BCIIMUMHAMU, 00BICHEHHE INOJIYYCHHBIX PE3YIIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TeOprI U 3aKOHOB; YMCHHUC

ACJIaThb BbIBOABI HA OCHOBAHUHU ITOJTYUCHHBIX pe3yn]':>TaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

1

2

3

4

5

YMeHue BBIIEIATH CYHICCTBCHHBIC TIPHU3HAKH BHPYCOB, KIICTOK
IIPOKapuoOT MU ISYKAPHUOT, OJHOKJICTOUYHBIX W MHOTOKJIICTOYHBIX
OpPraHnu3MOB; 0COOEHHOCTH mponeccoB oOMeHa BCIICCTB n
IMpEeBpallICHUA OSHEPrun B KIICTKE, q)OTOCI/IHTGSa, IaCTHYCCKOTO H
OHEPTCTUYICCKOTO O6MCH8., XCMOCHHTCE34a, MHTO3a, Meﬁo3a,
OIINIOAOTBOPCHUA, Pa3MHOKCHUA, WHAUBUAYAJIIBHOTO Pa3sBUTHUA

opranusMa (OHTOT€He3)




YMenue IMPUMCHATH IMMOJIYYCHHBIC 3HaHUA JIIsL 00BbIACHEHHUS

OHMOJIOTHYECKUX mpouecCoB u SIBJ'IGHI/If/'I, I TIPUHATUSA TNPAKTUYCCKUX
pelIeHNi B TOBCETHEBHOW KHU3HH B LIEJsIX oOecrieyeHns 0e301macHOCTH
CBOETO 37I0POBBS M 37I0POBbSI OKPYKAIOLIMX JIIOJIeH, COOIIIOICHNST HOPM
T'paMOTHOI'O IIOBEACHUA B

OKpYXaIoIIel  MPUPOAHOMN

HCIIOJIBb30BaHUA

cpene;

NOHUMAaHHE HE00X0IUMOCTH JOCTHKEHUI
COBPEMEHHOW OHONOTMM W OWOTEXHOJIOTHH Uil PAlMOHAIBHOTO

IPUPOJIONIOJIB30BAHUS

VYMeHue pemiath 3JIEMEHTApHbIE T€HETHYECKHE 3aJauyd Ha MOHO- U
TUTHOPUTHOE CKPEIIMBAaHUE, CIEMJICHHOE HaCJIeIOBAHHUE, COCTaBIIATH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIIMBaHUA JJIsA npeacKazaHusa

HacCJI€OOBaHUW ITPU3HAKOB Y OpTaHU3MOB

YMeHue BBINOJHATH J1a0OpaTOpHbIE W MPAaKTUYECKUE paboThI,

coOnroAaTh mpaBwia Opu paboTre ¢ y4eOHbIM U JabOpPaTOPHBIM

000pyI0BaHHEM

YMeHue KpUTHYECKH OLEHHWBATh U HHTEPIPETUPOBATH MH(MOPMALUIO
OMOJIOTHYECKOTO COJEPKaHUsI, BKITIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS
13 pa3uuHbIX UCTOYHUKOB (CMMU, HaydHO-TIOMYJIIpHBIE MaTEpHAIIbI);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIeIoBaHUIl B OHOIOTHH,

MeIUIMHe, OMOTEXHOJIOTHI

10

YMeHne co3iaBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIICHHUS,
00001m1ass 6MoIOTHUECKYI0 HHPOPMAIUIO U3 HECKOJIbKHX MCTOYHHKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSATUMHBINA alrapar OuoJIOrun

11 KIJACC

Kon
NpoBEPsSIEMOro
pe3yabTaTa

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CPeHEro o01ero oopa3oBaHus

CchopMupoBaHHOCTh 3HAHUI O MecTe W pOJU OMOJOTMH B CHUCTEME
HAY4YHOTO 3HaHUS €CTECTBEHHBIX HAyK, B ((OPMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAYy4YHON KapTHHBI MHpa U HAaydHOTO MHUPOBO33PEHHUS; O
BKJIaJIe POCCHUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruyu; (PyHKIMOHAIBHOW TI'PaMOTHOCTH 4YeNlOBeKa MJIsl PELIeHMS

JKHN3HCHHBIX 3aJa4

YmMmenue PAaCKpBIBATH COACPIKAHUC OMOJIOrHYCCKUX TCPMHUHOB U

TOHSTHM: BUJ, MOIYJIALUA, FCHO(I)OHI[, OBOJIIOLIMSA, ABWIKYIINC CHIIBL




(daxTopsr) 3BOJIIOLUH, MPUCTIOCOOJICHHOCTD OPraHu3MoOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE baxTopsl, IKOCHUCTEMA,
MIPOTYIIEHTHI, KOHCYMEHTBHI, PEIYILICHTHI, end  TUTaHUS,

IKOJIOTHYECKas MUpaMuIa, OnoreoreHos, ornochepa

YMmenue uznarate OMOJIOTUYECKUE TEOpUH (IBOJIHOLMOHHAS Teopus Y.
JlapBuHa,  CUHTETHYecKass TEOpUs  HBOJIIOLMHU), 3aKOHBl U
3aKOHOMEepHOCTH (3apopiieBoro cxojacrtsa K.M. bapa, yepenoBanus
[JIaBHBIX HampasieHuil u myrei sBomtonuu A.H. CeBepiioBa, yueHus o
o6uochepe B.M.  Bepnaackoro), ompenensTb ~ IPAaHULBl  UX

MNPUMECHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BianeTh METOJaMH HAyYHOTO TI03HaHUS B OHOJOTHUU
(HabmroleHNe W OINMCAHHME KUBBIX CUCTEM, IPOIECCOB U SIBICHUN;
OopraHu3aisi M TPOBEIECHHE OHOJOTUYECKOTO  HKCIIEPUMEHTA,
BBIJIBIOKCHHE  TUIOTE3bl;  BBIABICHHUE  3aBUCHMOCTH  MEXKIY
HCCIIeTyeMBIMU BEJIMYUHAMHU, OOBSICHCHHE TIOJYICHHBIX Pe3yJIbTaToOB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHSATHH, TCOPHH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOABI HA OCHOBAHUHU MOJYUCHHBIX peSYJ'H)TaTOB)

Ymenne BBIJICIISAT CYILIECTBCHHBIC NIPU3HAKA CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB: BHJOB, TOMYJSAIHNA, MPOAYIICHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTEONEHO30B M  JKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB HACJICICTBEHHOMN U3MEHYHBOCTH,
€CTECTBEHHOTO  0TOOpa, BHI000pa30BaHMs, MPHUCTIOCOOICHHOCTH
OpPraHu3MOB, JICHCTBHS HKOJIOTUYECKUX (PaKTOpOB Ha OpraHU3MBEI,
TIepeHoca BEIIECTB U MOTOKA YHEPTHUU B IKOCHCTEMAaX, aHTPOIIOTEHHBIX
WU3MEHEHHI B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTAa BEUIECTB U

OMOTEOXMMHUYECKUX IIUKIOB B Orocdepe

YMeHue NpUMEHSTh TOJNy4YeHHbIE 3HAHUS UIE  OOBSCHEHHS
OMOJIOTUYECKUX IMPOILIECCOB M SIBICHUM, AJIS MPUHSATHS MPAKTUYECKUX
pellieHuit B MOBCEAHEBHOM KU3HU B LIEJSIX oOecreyeHus: 6e30MacHOCTH
CBOETO 37I0POBbS U 37J0POBbS OKPYKAIOLIUX JIFOJEH, COONIOIEHUS HOPM
rPaMOTHOTO TIOBEIEHUS B  OKpYXalolled MpHpOAHON  cpene;
MOHUMaHHE HE00X0IMMOCTH HCIIOJIb30BaHUS JOCTHKEHUI

COBpeMeHHOﬁ ouoJorun AJI1 paiuOHAJIBHOTO IMPUPOJOIIOJIE30BAHUSA

YMmenue peuiatb 3JICMCHTApPHBIC OMOJIOTHYCCKHUE 3aaa4u, COCTaBJIATHb

CXEMbI IIEPEHOCA BCHICCTB U DHEPTHUU B SKOCUCTEMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHue BBINOJHATH J1a0OpaTOpHblE U MpaKTUYecKue paboTshl,
coOmonarh npaBuia npu pabore ¢ y4yeOHbIM U Ja0OpPATOPHBIM

obopynoBaHueM




YMeHHe KpUTHUYECKH OLEHUBATh W WHTEPHPETUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/ICPKAaHM, BKIIOYAONIYIO TICEBIOHAYYHBIC 3HAHUS

13 pa3nuuHblX UcTouyHUKOB (CMMU, HaydHO-NONYyJIsipHBIE MaTepUalbl);

? paccmarpuBath rio0anbHbIe HKOJIOTUYECKHE po0JIeMbl
COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIICHHUIO K HHUM COOCTBCHHYIO
HO3ULUIO
YMeHne co3iaBaTh COOCTBEHHBIC MICHMEHHBIE M YCTHBIE COOOIICHMUS,
10 000011251 OMOJIOTUYECKYI0 MH(DOPMAIHIO U3 HECKOJIBKUX UCTOYHHKOB,

T'paMOTHO HUCIIOJb30BATh MMOHSITUMHBINA arrapar OuoIorun




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

buonorus kak Hayka

1.1

buonorus — Hayka o xuBoi mpupoze. Ponb OGuonoruum B (GopmMHpOBaHUU

COBPEMEHHOU HaydyHOU KapTUHBI Mupa. CrcTemMa OMOJOTHYECKUX HAyK

1.2

MeTo1bl TO3HAHUS KUBOUM pHUpoibl (HAOII0AEHNE, SKCIIEPUMEHT, ONKCaHuE,
U3MEepeHue, Kiaccu(pukanus, MOIEIUPOBaHME, CTAaTUCTHYECKas 00paboTka

JTAHHBIX)

JKuBrIle cucTeMBI 1 HX opraHusanusa

2.1

XKusble cucteMbl (OMOCHCTEMBI) Kak IpeaMeT u3ydeHus ouonoruu. CBoiicTBa

OMOCHCTEM B UX pazHOoOOpasue

2.2

YpoBHU OpraHu3anuu OMOCHCTEM: MOJIEKYJISAPHO-TEHETHYECKUN, KIICTOYHBIH,

OpraHW3MEHHBIN, TOMY/ISIIHOHHO-BUI0OBOM, SKOCUCTEMHBIN, OMOCHEPHBIHA

XUMUYECKUH COCTaB M CTPOCHUE KIETKU

3.1

XUMUYECKUN COCTaB KJIETKH. XHUMHYECKUE HIIEMEHTBI: MaKpOAJIEMEHTBHI,
MHKpPO3JeMeHThl. Boma w MuHepanpHble BemiecTBa. {DYHKIMH BOJBI U

MHUHEPAJIBbHBIX BEIICCTB B KIICTKEC. Hozmep;xaHHe OCMOTHYECKOI0 OanaHca

3.2

Benku. CoctaB u cTpocHHE OCIKOB. AMHHOKHCIOTBI — MOHOMEPHI OCIIKOB.
HesamenumMble ¥ 3aMEHHMMBbIE AMHHOKHMCIIOTHI. AMHMHOKHMCIIOTHBIA COCTaB.
YPOBHH CTPYKTYPBI OCJIKOBOM MOJICKYJIbI (IIEpBHYHAs, BTOPUYHAS, TPETHYHAS
Y 4eTBEPTHYHAS CTPYKTypa). XUMUYECKUE CBOMCTBA OelkoB. buosiornueckue
GbyHKIMH OENKOB.

depmeHThI — OMoJIoTHYecKkre KaTanu3aTopbl. CTpoeHne pepMeHTa: aKkTUBHBIN
LeHTp, cyoctpatHas cnenududHoctb. Kodepmentsl. Buramunbl. OTnnuuns

(I)epMeHTOB OT HCOPTaHNYCCKUX KATaJIN3aTOPOB

3.3

VYrneBonpl: MoOHOcaxapuabl  (TJIroKo3a, pubo3a U Je30Kcupubo3a),
aMcaxapuibl (caxaposa, JIakTo3a) M IoJIMcaxapuibl (Kpaxmal, TJIMKOTEH,
LeIr0103a). bruonornyeckue GyHKIUMKM YTiIeBOIOB.

Jlunuasl:  TpUraMUEpuIbl, crepouabl, ¢ochonunuasl. 'mapoduiabHO-
ruspooOHbIe cBoiicTBa. buonoruueckne ¢ynkiumu aunuaoB. CpaBHeHHE

YrijieBo10B, OCIIKOB U JIMIIUAOB KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunosbie kucnorsl: JHK wu PHK. Hykneotunst — MoHOMepsI




HYKIEeMHOBBIX KucioT. Ctpoenne u ¢ynknuu IHK. Ctpoenne m QpyHKINH
PHK. AT®: ctpoenue u pyHKIuu

3.5

HwuTonorus — Hayka o kierke. Knetounas teopusi. MeToapl M3y4eHuUs: KIETOK

3.6

Knetka kak nenoctHas xuBas cuctema. O01ne npu3Haky KJIETOK: 3aMKHYTas
HapyxHas MmemOpaHna, mosiekyisl JIHK kak reneruueckuil anmapatr, cucrema

cuHTe3a Oerka

3.7

Tunel kierok: sykapuoTHUeckas U IpokapuoTtuueckas. OcoOEHHOCTH
CTpOEHHUSl IpOKapuoTHYecKOoW kieTku. Kilerounas creHka OakTepuil.
CrpoeHue sykapuoTHueckod KiaeTku. OCHOBHBIE OTJIMYUS PACTUTENIHHOM,

KUBOTHOM M TPUOHOM KIIETKH

3.8

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KIJIETOYHAs CTEHKA, TTIMKOKAIMKC, UX
¢dbyakuuu. [Inasmatnueckas memOpaHa, €€ cBoiictBa U GpyHkuu. [{utormazma
u e€ opranoupl. OTHOMEMOpaHHbBIE OPraHOW B! KIETKU: SHI0IIa3MaTHYeCKast
cetb (OIIC), ammapar T'ombmxu, mu3ocombl. [loTyaBTOHOMHBIE OpPTaHOUIBI
KJIETKH: MUTOXOHJPUH, TU1acTU L. [IponcxokaeHne MUTOXOHIPUM U TUTACTUL.
Bunpl mnmactun. HememOpaHHbIe OpraHOUb! KIETKU: pUOOCOMBI, KIETOUHBIN

LEHTpP, PECHUYKH, KI'yTUKH. DYHKIUN OPraHOUIOB KIETKU. BritoueHus

3.9

SAnpo — perymsTopHbIi 1eHTp KieTku. CTpoeHue siapa: sjuepHas 000J0uKa,

KapuoIlIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEIIECTB B KJIETKE

}KI/ISHGIIGHTCJ'IBHOCTI) KIICTKHU

4.1

OOMeH BemecTB, WM METa00IM3M. ACCUMHIIIALIMS (TUIACTUYECKU 0OMEH) 1
JTMCCUMWIALUS (JHEPreTUYECKHA 0OMEH) — JIBE€ CTOPOHBI €IHOTO IIpoIiecca
MeTabonmu3Ma. Tumbl oOMeHa BeEHIECTB: aBTOTPOMHBIA M TETEPOTPOQHBIN.

Ponb ¢pepmenToB B 0OMEHE BELIECTB U MPEBPAILIEHUN SHEPTUU B KIIETKE

4.2

®ortocunre3. CBeroBas U TemHOBasg (a3pl (QorocuHTe3a. Peakiuun
doTtocunTeza. DPeKkTuBHOCTh (OTOCHHTE3a. 3HadeHHe (OTOCUHTE3a I
*KU3HU Ha 3emie. BrusHue ycrmoBuil cpeabl Ha (OTOCHHTE3 U CIOCOOBI
MOBBIIICHUS €T0 MPOAYKTHBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIOIIUe OaKTepuu. 3HAUeHHEe XEMOCUHTe3a IS

JKA3HM Ha 3emiie

4.3

3HepreTquCKI/Iﬁ OOMEH B KJICTKE. Pacmiennenne BCIICCTB, BBIJICICHHUC H
AKKYMYJIIMPOBAHUEC OSHCPIrUuM B KIICTKE. OTallbl OHEPTCTUYICCKOTO oOMeHa.
I'mukonus. BpO)KeHI/Ie " €ro BUIHbI. KncnoponHoe OKHCJICHHUEC, NJIN KIICTOYHOC

npIxanue. DPPEeKTUBHOCTh SHEPTeTUUECKOTO OOMeHa

4.4

Peakuuu wmatpuunoro cuHTe3a. ['enermueckas wuHpopmanus u JIHK.

Peanuzanus reHeTuueckou I/IH(I)OpMaI_II/II/I B KJIeTKe. ['eHeTHuecKuii KoJ U ero




ceorctBa. Tpanckpunuusa — wMarpuusblii cuHTe3 PHK. Tpancmaums —
6uocunres Oenka. KonupoBanue aMmuHOKHCIOT. Pons pubocom B OnocunTtese

Oenka

4.5

Hexnerounsie opmer xku3Hu — Bupychl. Mcropust otkpeitusi Bupycon (.M.
WBanoBckuit). OcCoOEHHOCTH CTPOEHUS M JKU3HEIESATEIILHOCTH BHPYCOB.
Bbakrepnodaru. bone3nu pacTeHMid, XKUBOTHBIX M YEIOBEKA, BBI3BIBACMEBIC
Bupycamu. Bupyc ummynozeduuura uyenoeka (BUY) — Bo3Oyaurens

CII1a. [TpodunakTuka pacnpoCTpaHEHH] BUPYCHBIX 3a00JI€BaHMIA

PasMHOkeHME 1 MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Kierounsrii nmkmi, WM SKU3HEHHBIM UK KieTku. WHTepdaza u MHUTO3.
[Ipoueccel, nporekaromue B uHTepdase. Perumkanus — peakiyus MaTpU4HOTO
cunre3a JJHK. Crpoenue xpomocoM. XpoMOCOMHBIN HabOp — KAapUOTHIL
JluniouHBIH W TaIJIOWJAHBIA ~ XPOMOCOMHBIE HAOOpBl.  XpOMAaTHIBI.
[uTonornyeckue OCHOBBI PAa3MHOKEHHMS W HHIAUBUAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne kietkn — Muto3. Cragum murosa. IIponeccsl, nmpoucxoasmue Ha

Pa3HBIX CTAAUAX MUTO3A. bromornaeckuii CMBICII MHTO3a

5.2

®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrioyioe ¥ moyioBoe. Buabl OGecnosioro
pPa3sMHOXEHHS: JCJCHHE HAIBOE, MOYKOBAaHHE OJHO- M MHOTOKIETOYHBIX,
ciopooOpa3oBaHue, BEreTaTHBHOE  pPa3MHOXKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPraHU3MOB, €0 3HAUYCHUEC IJIA CCIICKIIUU

5.3

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECOJIOrO.
Meiio3. Craguu menosa. Ilporeccel, mpoucxoadiire Ha CTaausx Meio3a.
[ToBenenue xpomocom B Meioze. Kpoccunrosep. buonornueckuii cMbICi U

3Ha4YeHUE MeHo3a

5.4

I'ameTorenes — mponecc O6paSOBaHI/I$[ IMOJIOBBIX KIICTOK Yy JKUBOTHBIX.
IlonoBeie keNe3bl: CEMEHHUKH W SIUYHUKH. O6pa3013aHI/Ie H Ppa3BUTHUC
IIOJIOBBIX KIJICTOK — I'aMCT (cnepMaTosom[, HﬁHeKﬂeTKa) — CIICPMATOI'CHE3 H
OOTI'CHC3. Ocobennoct CTPOCHHUA SIAIEKIIETOK U CIICPMATO30U10B.

OmnonotBopenue. [laprenorenes

5.5

WnpuBuayansHoe  pa3BuTHe  (OHTOTE€HE3). OMOpHOHANBHOE  Ppa3BUTHE
(3MOpuorene3). Ortanbl AMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX
KUBOTHBIX: JIpoOJIeHHe, racTpyisuusi, opraHoreres. llocTamOpuoHanbHOE
pa3ButHe. Tumbl MOCTAIMOPHOHAIBHOTO PA3BUTHS: MPSIMOE, HEMpsIMoe
(mmunHOuYHOE). BrnusiHMEe cpeabl Ha pa3BUTHE OPraHU3MOB; (DakTOpHI,
CocOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOICTBA.

Poct n Pa3BUTHC paCTCHHﬁ. Onrorenes OBCETKOBOI'O pacCTCHUA: CTPOCHUC




CCMCHHU, CTAIUN PASBUTHA

HaCHCI[CTBCHHOCTb U USMCHYUBOCTb OPraHMN3MOB

6.1

IIpeamer w 3amaum renHetuku. Mcropuss pasBuTHS TEeHETHKU. Bxian
POCCUMCKUX U 3apYOEXKHBIX YUEHBIX B Pa3BUTHE M'€HETUKU. METO/1bl T€HETUKU
(THOPHUIOIOTHYECKUH, IUTOTCHETHYSCKUH, MOJEKYISIPHO-TCHETUICCKH ).
OcHOBHbIE T€HETUYECKHE MOHATHUS. ['eHeTnuecKasi CHMBOJIMKA, UCIIOJIb3yeMas

B CXEMAax CKpEIIMBaHUN

6.2

3aKOHOMEPHOCTH HacJel0BaHUs NMPU3HAKOB, yCTaHOBIEHHbIe . Menaenem.
MonoruOpuaHOE CKpelMBaHue. 3aKOH eIUHOooOpa3usi THOPHIOB IEPBOTO
nokoseHus. [IpaBwio MOMUHUPOBAHUS. 3aKOH paCHICIICHUS TPU3HAKOB.
I'unoresa ynctoTel rameT. [10JIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpunHoe  ckpeuiuBaHue. 3aKOH  HE3aBUCHUMOIO  HacjeIOBaHUS
npu3HakoB. [[uTOoreHeTHYeCKHMEe OCHOBBI JUTHOPUIHOTO CKPEIIUBAHMUSL.
Ananusupyromiee  ckpemmuBaHue.  VMcnonp3oBaHME — aHAIM3UPYIOIIETO

CKpEeILMBAaHUS JUIsl OIIPEIENIEHUs] TeHOTUIIa 0coOu

6.3

CuermieHHOE€  HacienoBaHwe Tmpu3HakoB. Pabora T. Moprana 1o
CIIETUICHHOMY Haclile[OBaHUIO TeHOB. HapymieHuwe cuemnjeHuss T'€HOB B
pe3ynbTaTe KpOCCHHroBepa. XpOMOCOMHAsi TEOpHUS HACIEICTBEHHOCTH.
I'eneTnueckue KapThl.

I'eneruka mosia. XpoMOCOMHOE OMpPEACIICHUE MMOJa. AYTOCOMBI U TOJIOBBIE
XpoMocoMBbl. ['oMOoramMeTHble U rereporaMeTHble opranu3msl. HacnenoBanue

IIPHU3HAKOB, CUCIIJICHHBIX C II0JIOM

6.4

N3menunBocTh. Bubl N3MEHYMBOCTH: HEHACIIEICTBEHHASI U HACJIEICTBEHHASI.
Ponp cpempl B HEHAcle[CTBEHHOW M3MEHYMBOCTH. XapaKTEPUCTHKA
MOAU(PHUKAIIMOHHON W3MEHUYMBOCTH. BapuallMOHHBIN psiag M BapHallMOHHAS
kpuBasg. Hopma peaknuu npusHaka. KonnmdyecTBeHHbIE U KayeCTBEHHbBIE
mpu3Haku U uUxX Hopma peaknuu. CBoiicTBa  MOIU(UKALMOHHON

HU3MCHYHNBOCTH

6.5

HaCJ'Ie,Z[CTBeHHaH, WM TI'CHOTHUIIMYCCKAsA, HN3MCHYMBOCTD. KomOunatusHas
M3MEHYUBOCTh. Melo3 U MOJI0BOM nponoecc — OCHOBa KOMOMHATHUBHOM
N3MCHYMUBOCTH. MYTaI_[I/IOHHa}I N3MCHYHNBOCTD. KJ'IaCCI/I(I)I/IKaHI/IH MyTaI.[HfII
TCHHBIC XPOMOCOMHBIC, TCHOMHBIC. Yactota u NIPpUYINHBI MyTaI.[Hﬁ.
MYTareHHLIe (l)aKTOPBI. 3aKOH TOMOJOTHYECKUX p4AaoB B HacJIeACTBEHHOM

n3meHunBocty H.M. BaBuiosa

6.6

I'eneTnka dYeaoBeKa. KapI/IOTI/IH yenoBeka. OCHOBHEIC METOJAbI TCHCTHUKH
YCJI0BCKaA: TeHeaHOFquCKHﬁ, 6HH3HCHOBBIﬁ, HHTOFCHCTHHCCKHﬁ,

OMOXMMHUYECKUH, MOJIEKYIsIpHO-TeHeTndeckuil. CoBpeMeHHOe ompezeeHne




reHoTUIIa: MMOJJTHOITCHOMHOC CCKBCHUPOBAHUC, TCHOTUIIMPOBAHUC, B TOM YHCJIC
¢ nmomotbio [111P-ananu3a. HaciencrBeHHbIe 3a007€BaHUS Y€TIOBEKA: TCHHBIC
Oone3nu, OOJE3HM C  HACJIEACTBEHHOW  MPEapacHoOOKEHHOCTHIO,
XpoMocoMHble  Oone3Hu. ComaThyeckue U TIEHEpaTUBHbIE MYTalUH.
[Ipuntmnsl  310poBOrO 00pas3a JKW3HHW, IMArHOCTHKH, NPOMWIAKTUKA U
JICYEHUSI TEHETUYECKUX 0oJie3Hei. Menuko-reHETUYECKOe
KOHCYJIbTUPOBAaHHC. 3Hayenue MGI{HHHHCKOﬁ TCHCTUKH B IPCAOTBpAlICHUN U

JICUCHUH T€HETHYECKUX 3a00JIeBaHUI UeJIoBEKa

Cenexuust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuusi Kak Hayka W INpoLECcC. 3apOXkKACHUE CENEKIMH M JIOMECTHUKAIIMSL.
Vuyenue H.M. BaBunoBa o 1eHTpax NPOUCXOXJIEHHUS W MHOTrooOpasus
KyJbTYpPHBIX pacTeHuil. LIeHTpbl NPOUCXOXKIEHUS IAOMAIIHUX KUBOTHBIX.

Copr, nopoja, mramm

7.2

CoBpeMeHHbIE METOIbI CeJIeKIIMH. MaccoBbIN M MHIAUBUIYaIbHBIH OTOOPHI B
CEJIEKIIMN pacTeHUN M KMBOTHBIX. OIIEHKa dKcTepbepa. bim3kopoacTBEHHOE
ckpernuBanne — HHOpuAUHT. Ynctas nuHusA. CKpenuBaHUe YUCTHIX JIMHUM.
l'etepo3uc, wunm ruOpumHas cuiaa. HeponcTBeHHOE CKpeniuBaHuE —
ayropuauHr. OtnanéHHas ruOpuan3anus U e€ ycrnexu. VICKycCTBEHHBIN
MYTareHe3 M MOJy4YeHUE MOJUIUIONIOB. J[OCTHMKEHMS CENEKIIMU PaCTEHUH,

KUBOTHBIX U MUKPOOPTaHN3MOB

7.3

buoTtexHosnorus kak oTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. ITallbl
co3nmanus pekomOunantHod JIHK wm Tpancrenneix opranmsmoB. Kierounas
umxeHepus. Kierounsle KyabTypbl. MUKPOKIOHAIbHOE Pa3MHOXKEHUE
pactenuii. KiioHMpoBaHHE BBICOKOMPOAYKTUBHBIX CEIbCKOXO3HCTBEHHBIX
OpPraHu3MOB. DKOJIOTUYECKHE U dTHYecKue mnpodsembl. MO — reHernuecku

MOHH(bHHHpOBaHHBIe OpraHnu3Mbl

11 KIJACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

DBOJIFOIIMOHHAS OUOJIOT U

1.1

3BOJ’IIOI_[I/IOHHa$I TEOpHUI U e€ MecTo B OMOJIOTHH.
CBI/I,[[eTCJ'ILCTBa spojironud. IlaneoHTONOrMYecKHue: IOCIEA0BATEIbHOCTD
MOSIBJICHUS BUAOB B ITAJICOHTOJIOTMYECKOM JICTOIIUCH, TICPEXOJHBIC (I)OpMBI.

buoreorpaduueckue: cxoacTBO M paznuuue ¢ayH U (IOp MaTEPUKOB U




OCTPOBOB. DMOPHOJIOTHYECKHE: CXOACTBA W PA3IHUUsi SMOPHOHOB pa3HBIX
BHUI0B IIO3BOHOYHBIX. CpaBHI/ITeJIbHO-aHaTOMI/I‘-IeCKI/IeI T'OMOJIOT'MYHBIC,
AHaJIOTUYHBIC, PYAMMCHTAPHBIC OpraHsl, aTaBU3MHBI. MOJIGKYJIﬂpHO -
OMOXMMHYECKHE: CXOACTBO MEXAaHU3MOB HAaACJICACTBECHHOCTH MW OCHOBHBIX

MEeTab0IMYECKUX MMYTEeH y BCEX OPraHu3MOB

1.2

OpomononHas  Teopus Y. [lapBuna. [Ipeanocwhuiku  BO3HUKHOBEHHS
napBUHU3MA. [[BIKyIMe CHIIBI 3BOJIIOIMHU BHAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOKE€HHE  TpPU  OTPAHUYEHHOCTH  PECYpCOB,  HEOMNpEIeIEHHAs

M3MEHUYUBOCTb, 00phOa 3a CyIIeCTBOBAHUE, ECTECTBEHHBIN 0TOOP)

1.3

Cunrternueckass Teopus HBomoiuu (CTD) m OCHOBHBIE €€ TOJIOKEHUSI.

MuxkposBomtonus. [lonmymamus kKak eIMHUIA BUAAQ U BOJIIOLHHA

1.4

JBuxymue cuiibl (akTopbl) 3BOJIOLNUU BHJIOB B mpupoje. MyTalmoHHbIN
rporecc 1 KOMOMHATUBHAA U3MEHUYUBOCTh. [loMyIsIlIOHHBIE BOJIHBI U JIpeid
reHoB. Mzomsiuust u murpanus. EcrecTBeHHBI OTOOpP — HampaBisSIOMIUAN
(akrop 3BoroIMU. DOPMBI €CTECTBEHHOTO 0TOOPA.

IIpucnocoOaeHHOCTh OPraHW3MOB Kak pe3yiabTaT 3Bojtonuu. IIpumepsr
MPUCTIOCOOIEHUH y OpraHu3MOB. ApoMopG03bl B UINOATATITAITIH.

Bunx wu BumooOpazoanme. Kpurepun Buma. OcHoBHBIE  (HOPMBI

BHI000pa30BaHM: TeOrpapuIECKOE, IKOJIOTHIESCKOE

1.5

MaKpO3BOJ'IIOI_[I/I5I. (DOpMI)I 9BOJIFOLIMH: @HHGTH‘ICCK&H, JUBEPIrCHTHAa,

KOHBECPIrcHTHAsd, rnapajijiciabHasi. H606paTI/IMOCTB 3BOJIFOIIMH

Bo3HukHOBEHME 1 Pa3BUTHUE )KMN3HU HA 3emie

2.1

JloHay4yHble NOpPEICTaBICHUA O 3apOXACHUM >XU3HU. HayuHble runoressl
BO3HHMKHOBEHHUS >KM3HU Ha 3emiie: aOHoreHe3 M MaHCIEpMUs. XUMUYeCKas
3BOJIIOLUS. ODKCIIEPUMEHTAIBHOE MOATBEPKIACHUE XUMHYECKON 3BOJIIOIUU.
HauanpHabie sTansr 6uonorudyeckoit ssomtonuu. ['unoreza PHK-mupa. [TepBbie
KIETKM MW HuX 53Boytonus. @OOpMHUpPOBAaHHWE OCHOBHBIX TIpPYHHI KUBBIX

OPraHnu3mMoB

2.2

PazButne xu3Hu Ha 3emuie 1o spaMm U nepuogam. Karapxei. Apxeiickas u
npotepo3oiickas apel. [laneos3oiickas spa u e€ mnepuoabl: KeMOpUHCKUil,
OPJOBUKCKUM, CHIIYPUMCKHUM, JIEBOHCKUH, KaMEHHOYIOJIbHBIA, ITEPMCKHUMN.
Me3o30iicKkas opa 1 €€ epUuoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

KaitHo3o¥ickast 3pa U €€ mepuoibl: MAaJCOTCHOBBIM, HEOTE€HOBBIM,
AHTPOIIOT€HOBBIN. XapAaKTEPUCTHUKA KIMMAaTa U TEOJOTHMYECKUX ITPOLECCOB.

OCHOBHBIE  ATaImbl 9BOJIIOOUU  PACTUTCIBHOTO U  JKXKHUBOTHOI'O  MHpA.




ApoMopdo3bl y pacTeHud U KUBOTHBIX. llosiBIIeHUE, paclBeT W BBIMHpPAHUE

IPYIII ’KUBBIX OPTaHU3MOB

2.3

Cucrema OpraHMYecKOro Mupa Kak oOTpaxeHue 3Bojrouuu. OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHN3MOB

24

DBOJIIOLMS YeToBeKa. AHTPONOJIOTHS KaK Hayka. Pa3BuTue npeacraBieHuil o
MIPOUCXOXKACHUN YesloBeKa. Meroabl u3ydeHusl aHTpornoresesa. Cxoactsa u
pasnuuus YeloBeKa U )KUBOTHBIX. CUCTEMATUUECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue cuiibl ((hakTopsl) anTponiorenesa. HaciencTBeHHass "3SMEHYMBOCTD
u ecTtecTBeHHBIH 0TOOp. OOIIECTBEHHBII 00pa3 )KU3HHU, U3TOTOBIIEHUE OPYIUil

Tpy/a, MBIIJICHHUE, PEYb

2.5

OcHOBHBIE CTaJMM M BETBU 3BOJIIOLUM YEJIOBEKAa: aBCTPAJIONUTEKH, YenoBek
ymenslid, YenmoBek mnpsAMoxosamui, YenoBek HeaHAepTalnbCKui, YermoBek
pazymHbIid. Haxoku nckomnaeMbIX OCTaHKOB, BpeMsl CYLIECTBOBAHUS, 001aCTh

pacripocTpaHeHusi, 00bEM IrOJIOBHOTO MO3ra, 00pa3 KHU3HHU, OPyIUs

2.6

UYenoBeueckre  packl. OcHOBHBbIE  OOJIBIIME  pachl:  €BPONEOUAHAS
(eBpasmiickasi), HErpo-aBCTpaJOuHAas (dPKBAaTOpHAIbHAS), MOHTOJIOUIHAS
(a3uarcko-amepukaHckas). UYepTbl MPUCTIOCOOJICHHOCTH TMPEICTaBUTEIICH
YeJIOBEYECKMX pac K YCJIOBHUSAM CyHIECTBOBaHHUS. EJMHCTBO dYenoBEHYECKHX

pac. Kputuka pacuzma

OpranusMsl 1 OKpyXxarolias cpeia

3.1

DKoJoTus Kak Hayka. 3a/ladd U pa3felibl SKOJIOruU. MeTobl IKOJIOTHYECKUX
uccienoBaHui.  Dkojormdyeckoe  MupoBo33peHue. Cpenbl  oOuTaHUsA
OpraHu3MOB: BOJHAs, HA3eMHO-BO31yIIIHAS, MOYBEHHAS,

BHYTPUOPIraHU3MCHHAA

3.2

Okonoruueckne Qaktopel. Krmaccudukamus skomorudeckux (HakTopos:
abuoTuyeckre, OMOTUYECKHE M aHTPOIMOTreHHbIe. [leiicTBHE 5KOIOrHYecKuxX

(hakTOpOB HA OPTaHU3MBI

3.3

Abunotuueckue (GakTophl: CBET, TEMIepaTypa, BIAXHOCTh. DoToneproau3M.
[IpucnocobneHuss OpraHu3MoB K JACUCTBUIO aOMOTHYECKUX (HaKTOPOB.

buonoruueckue PUTMBI

3.4

buotnueckue gaxkropsl. Buabl 6MOTHYECKUX B3aUMOAEHCTBHUNA: KOHKYPEHIINS,
XUITHUYECTBO, MAapa3uTH3M, MYTYyaJu3M, KOMMEHCAIu3M (HaxJIeOHUYECTBO,
KBapTHPAHTCTBO), aMEHCAlu3M, HelTpanuzM. 3HayeHHe OHOTHYECKUX

B3aHMOJICHCTBUIA JJIsL CYIICCTBOBAHUA OpraHnu3mMoOB B MMPUPOAHBIX




cooO1ecTBax

3.5

OKOJIOTUYECKHE XapaKTCPpUCTUKU  MOITYJISALUU. OCHOBHBIC  ITOKa3aTeIIH
nmonmyidauuu: 4YUCJICHHOCTD, INIOTHOCTL, POXKIAAEMOCTh, CMCPTHOCTDL, ITPHUPOCT,

MUrpanus. JJMHaMuKa YUCICHHOCTH MONYJISILNAN U €€ PEeryIsinus

C006HIGCTB21 1 3KOJIOTMYCCKHUEC CUCTEMBI

4.1

CoobmecTBo opranuzmMoB — OuoneHo3. CTpyKTypbl OMOIICHO3a: BHIOBas,
MPOCTpaHCTBeHHAs, Tpoduueckas (mumieBas). Bunbi-nomunantel. CBsi3u B

OnoIEHO3€E

4.2

Okojoruyeckue cucreMmbl (9kocuctembl). IloHatue 006 »sKocucreme U
o6uoreoneHo3e. DyHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLIEHTHI,
KOHCYMEHTBI, penyleHThl. KpyroBopoT BelecTB U MOTOK SHEPruud B
skocucteme. Tpodudeckue (MUIEBHIC) YPOBHU 3KOCHCTEMBI. [IuIeBbie nemnu
n cerd. OCHOBHBIE TIOKa3aTeld »SKOCUCTEMBbI: Ouomacca, MPOIYKIIHSL.
DKOJIOTHYECKHE MUPAMU/IBI: TPOAYKIINU, YUCIEHHOCTH, OMoMacchl. CBoiCTBa

9KOCHUCTEM: YCTOMUYMBOCTb, CaMOperynsanus, pazsutue. Cykieccus

4.3

[IpupoHbIe 3KOCUCTEMBI. DKOCHUCTEMBI 03€pP U PEK. DKOCHUCTEMAa XBOWHOIO
WM IIUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ JKOCHCTEMBL.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buomornueckoe M XO3fAKWCTBEHHOE  3HAYEHHE  arpodKOCHCTEM  H
ypOOIKOCUCTEM.

buopasnooOpasue kak (akrop ycroiunBocTu 3kocucteM. CoxpaHeHUe

OMOJIOTMYECKOro pa3HooOpasus Ha 3emiie

4.4

VYuenune B.U. Bepnanackoro o Ouocdepe. ['paHuIpl, coCcTaB M CTPyKTypa
ouoctepsl. JKuboe BemecTBo U ero pynknuu. OcobeHHOCTH OHMOCcdephl Kak
r100anpHOM 3KOCHCTEeMBI. J[MHaMuUYeckoe paBHOBeCHME U OOpaTHas CBS3b B
o6uoctepe. KpyroBopoTsl BelecTB U OHOr€OXUMHUYECKUE ITUKIIBI AJIEMEHTOB

(yrnepona, azora). 3oHanbHOCTh OMocdeprl. OCHOBHBIE OMOMBI CYIITU

4.5

UYenoseuecTBo B 6uochepe 3eminn. AHTpONIOreHHbIE U3MEHEHUs1 B buocdepe.
I'mo6anpHBIE HKONTOTHYECKUE TTPOOTIEMBI.
OcHOBa palMOHAIBHOTO VIPABIECHUS MPUPOJHBIMU pecypcamMu U HX

HCIIOJIb30BAHUC. I[OCTI/I)KGHI/ISI OHOJIOTHHU U OXpaHa MpHUpO bl




