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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl 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
TpeOOBaHUMN K YPOBHIO TOJATOTOBKH BBIITYCKHUKOB, MOJIOKEHUS 00 OOILIUX LEAX U
NPUHIMNAX, XapaKTEePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
oO1ero oopazoBanust B Poccutickoit deepaninu, a TakKe MOJIOKEHUS O Crielu(uKe
Ouosioruu, €€ 3HAYCHUW B TIO3HAHWM SKUBOM TMPUPOABI U O0ECICUCHUU
CYILIIECTBOBAaHUS 4YeNoBeYecKOoro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTpeJeieHbl OCHOBHbIE (DYHKIIMH MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosioruu 1a€t npeacTaBieHue o Lelix, 00 o0uel cTpaTeruu
oOy4deHusl, BOCIUTAHUS U Pa3BUTHUS 00yJaIOIIUXCs CPeICTBAMU Y4eOHOT 0 pemeTa
«buonorusy», onpenenser 00s3aTeNbHOE MPEAMETHOE COJAEPKAHUE, €r0 CTPYKTYPY,
pacmpenefieHue 1Mo paszjiesiaM M TeMaM, PEKOMEHIYyEeMYIO IOCIeI0BaTeIbHOCTh
U3y4YeHus y4eOHOro Marepualia ¢ y9€TOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTMKH 0O0pa30BaTENLHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
o0y4Jaromuxcs.

B nporpamMme o 61070THN TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METalpEeAMETHBIM M TPEIMETHBIM pe3yibTaTaM oOOy4YeHUus B
dbopmMupoBaHUU OCHOBHBIX BUJIOB yueOHO-TI03HaBaTEIbHOM
JeSTENbHOCTH/YUeOHBIX JCHCTBUN O0O0YyYalOIMXCSl 10 OCBOCHHUIO COJIEPKaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIl ypOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUU OHOJIOrMHU, Ojarojapss 4emy B Hei
NIPOCMATPUBAETCS  HAMPABIEHHOCTh Ha pPa3BUTHE 3HAHUW, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpUEHTAIIMH JIMYHOCTH, FKOJIOTUUECKOTO MBIILICHHUS, PEICTABICHHUI O 3I0pPOBOM
oOpa3e XHM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHUEeM OOIIEOMOTOTUYECKUX TEOpPUH, a TaKXKe 3HAHUU O
CTPOCHHH KUBBIX CUCTEM PA3HOTO PAaHra U CYHUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTpaMMe MO OWOJIOTHH YAEJIEHO BHHUMAaHHE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM KU3HU JUIsI PEIICHHS TPUKIAAHBIX 3a/1a4, B
TOM 4YHUCJE: MPO(UIAKTUKU HACIEICTBEHHBIX 3a00J€BaHUI YeIOBEKa, MEIUKO-
TeHETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHHUS YKOJIOTUYECKH 11€71eCO00pa3HOro
MIOBEJICHUS B OKPY>KAIOIIEH MPUPOJHOU Cpele, aHaIu3a BIIHUSHUS XO3MCTBEHHOU
NEATENIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX HKOCUCTEM.
VYcunenue BHUMaHUSL K MPUKIAAHOM HAMPaBICHHOCTH Y4eOHOro mpeamera
«buonorus» NpoauKTOBaHO HEOOXOJUMOCTHIO O0ECTIEUeHHS] YCIOBUM JJIsI pEILICHUS



OJIHOM M3 aKTyallbHBIX 3aJa4 IIKOJIBHOIO OMOJIOTrHYECKOro o0Opa3oBaHus, KOTOpPas
npeanonaraer GOpMUPOBAHUE Yy OOYYAIOIIMXCA CIOCOOHOCTU aJanTHPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpeaHero ooOmero oOpa30BaHMS 3aHUMAET BAXHOE
Mecto. OHa obOecrneunBaeT (QopMUpOBaHUE y OOYYAIOIIMXCA MNPEACTABICHUH O
HAay4YHOH KapTHUHE MHUpA, paciiupseT U 000OUIaeT 3HAaHMS O >KMBOW MpHUpoAeE, €€
OTJIUYUTENIbHBIX MPU3HAKAX — YpPOBHEBOW OpraHM3allMd WU 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUIsi:  TO3HAHMUA  3aKOHOB  JKMBOM  HpHUPOABL,  (POpMUPOBAHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, IKOJIOTMUYECKOr0 MBIIUIEHHUS, IEHHOCTHOIO OTHOLIEHHUS K dUBOUM MpUpOJe
U YEJIOBEKY.

Bonbioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJISl PEIICHHsS] BOCIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero o00pa3oBaHMs,  COLMATHM3ALUU
oOyuaromuxcs. M3ydenne 6uonorun obOecreynBaeT ycioBHs Uisi (OpMUpOBaHUS
UHTEIJICKTYalbHBIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HAaBBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPEJICTABIICHUSIMU U3 IPYTUX YUeOHBIX IPEAMETOB, B YACTHOCTH, PUZUKHU, XUMUU U
reorpa¢uu. Ha3BaHHbIE TOJOXKEHHUS O TMpeAHA3HAYCHUH Y4YEOHOro mpeameTa
«buonorus» cocTaBWIM OCHOBY [Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYpPUPOBAHHMIO €T0 COJEpXkKaHUA, MPEJICTABICHHOTO B IIporpaMMe IO
ouonoruu.

Otb60p comepkanusi ydyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYyJIbTYpOCOOOPA3HOTO MOJX0Aa, B COOTBETCTBUM C
KOTOPBIM OOyd4aromuecs AOKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE TIOBEICHUE
YeJIOBeKa B OKPYJKAIOIIEH IMPUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU W MPAKTHYECKOU JaesaTenbHOCTH. Oco00oe MECTO B 3TOM CHCTEME 3HAHUM
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPHIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJCTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOJIOrMYecKOro 00pa3oBaHuUs.

CrtpykTypupoBaHHE COJEpXaHUs y4yeOHOro Marepuaja B IMpPOrpaMMme I10
OMONOTMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAUEHHUS 3HAHUU 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLMHU. B COOTBETCTBHYU € 3TUM B CTPYKType yueOHoro npeamera «buosnorus»
BBIJICJIEHBI CIIEYIOIIME COAEpKaTeabHble TUHUU: «buosorus kak Hayka. MeTonbl
HAy4yHOro To3HaHMs», «KieTka kak Ouonoruyeckas cucreMayn, «OpraHu3M Kak
Ouonoruyeckas cucremay», «Cuctema U MHOrooOpazue OpraHMYECKOro MHUpay,
«IBOJIFOLHS YKUBOU MPUPOABD), « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.



Henp um3ydyenus yudeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHALHOU
OpraHu3alMy SKUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETEHUE YMEHHI
WCIIOIb30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEHCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

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

OCBOCHHE OOYYaIONIUMHUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUMIOTE3aX, MpaBUIax, CIy>KalluX OCHOBOU
U1 GOPMUPOBAHUS TPEJCTABICHUI O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AINH, BBIIAIONIUXCS OTKPBITUSIX U COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOyd4aromuUXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecce aHadu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHUIO >KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aIlNY;

CTAQHOBJICHHE Y OOydYaromuxcs oOmedl KylabTypbl, (QYHKIIMOHATBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHUBATDH SBJICHUS OKPYKAIOIIETO
MUpa KMBOU MPUPOIbI HA OCHOBAHWUY 3HAHUH U OIBITA, IOJYYEHHBIX IIPU U3yYCHUHU
OHOJIOTHH;

dopMupoBaHue y O0OyYarolmUMXCsl YMEHHMH WUTIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MAESATENBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTHU ITO3HAHUS YEIOBEKOM >KHUBOMU
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEeH, COOTIOICHUS AITHIECKUX
HOPM TP MPOBEJCHUU OMOJOTUYECKUX UCCIIETOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKHX 3HAHWM JUIsl TOBBIIIEHUS YPOBHSA
AKOJIOTUYECKOUN KYIBTYPHI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

IpUMEHEHHE TPHUOOPETEHHBIX 3HAHUM M YMEHHI B MIOBCETHEBHON JKU3HU IS
OLICHKH IOCIIEICTBUNA CBOEU AEATEILHOCTU MO OTHOLICHUIO K OKPYKAIOLIEH Cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE W COONIOICHHE Mep NPOPUIAKTUKH
3a00JIeBaHM.

B cucteme cpennero oOmiero oopasoBanusi yueOHBIM mpeaMeT «bruomorusy,
M3y4JaeMblii Ha 0230BOM ypOBHE, SBISETCSA 0053aTeIbHBIM YICOHBIM MTPEIMETOM.

JIns1 u3yueHus OMOJIOTHH Ha 0A30BOM YPOBHE CpeJIHEro 0011ero o0pa3oBaHus
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca
(1 yac B Heneno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOILIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKOM, ICTETUKOW U MPaBOM.
Ponb 6uonorun B popMupoBaHUU COBPEMEHHON HAy4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
U3MepeHue, Kiaccupukauus, MOJEIUPOBaHUE, CTaTUCTUYecKas o0paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabmuipl U cxeMbl: «MeTObI TO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHue pa3IUYHBIX METOJOB MPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTEMBI U UX OPTaHU3AIUSA.

Xusble cuctembl (0MOCHCTEMBI) KaK MpeAMET u3yueHus: ononoruu. Otnuyue
YKUBBIX CUCTEM OT HEOPraHUYECKOU IPUPOJBL.

CaolicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBbIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEepHBIN.

JdeMoHcTpanum:

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

O6opynoBanue: Mmojenb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBI. Bosia 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJbHBIX BewlecTB B Kkierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHune O€lKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3amennmMble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (IE€pBUYHASA, BTOPUYHAS,, TPETUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOHCTBa OenkoB. buonorunueckue
GyHKIMHN OEJKOB.



depmeHThI — Onosiorudyeckue katanuzatopbl. CTpoeHue pepMeHTa: aKTUBHBIN
LeHTp, cyOctpaTHas crneuupuuHocts. Kodepmentsl. Butamusbsl. OTnnuus
(epMEHTOB OT HEOPTraHUYECKUX KaTalu3aTOPOB.

VYrieBoabl: MOHOCaXapu/ bl (TJIFOK03a, pru003a U 1e30KCUpr003a), Tucaxapuabl
(caxaposa, JnakTo3a) MW TMoJHUcaxapuabl (Kpaxmaja, TJUKOIeH, IeJUII0JI03a).
buonoruyeckue GyHKIMH YTIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qochomunuasl, crepouasl. [HapoPUIBHO-
ruapopoOHble  cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJI€BOJIOB, OEJIKOB U JIUIUJIOB KAK HICTOUHUKOB SHEPTUH.

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

[utonorus — Hayka o kietke. Knerounas teopusi — npuMep B3auMOJEHCTBUS
uje u HaKkToB B HAYYHOM TTO3HAHUHU. MeTO/Ibl U3yUeHHUS KIIETKH.

Kinerka kak nienmoctHas xuBasi cucteMa. OO0Iue Mpu3HaKky KJIETOK: 3aMKHYTast
HapyxHass MmemOpaHna, Moiekynsl JIHK kak renetudeckuii ammapar, cucTema
cuHTe3a Oeka.

Tunbel KIETOK: JyKapuoTHueckas | mpokapuoTudeckas. (OcoOeHHOCTU
CTpOeHUsl TpoKapuoTHdeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKU: MUTOXOHAPHH, IIJIACTUIBI.
[IpoucxoxaeHne MHUTOXOHAPHN | TutacTua. Buael mractua. HememOpanHBIC
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

Anpo — perynatopHslil HeHTp KieTku. CTpoeHue siapa: siaepHas 000J0uKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

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

Jnarpammel: «PactipeiesieHne XuMUYECKUX 3JIEMEHTOB B HE)KUBOW ITPUPOIEY,
«PacmpenienieHne XMMHUYECKUX DJIEMEHTOB B dKUBOW MPUPOJEN.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «buocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI O€NIKa,
«Ctpoenne pepmenrtay, «Hyknennosbie kucinotel. [JHK», «CTtpoenne mMoekybl



AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKN», «CTPOCHUE KUBOTHOW KIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHUuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpPYJOBaHHUE ISl TMPOBEACHUS
HaOJIOJICHUM, W3MEPEeHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpe aMHJIa3bl WIIM KaTala3bl)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. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BelecTB: aBTOTPO(dHBIN U rerepoTpodHsbIii. Ponb pepmenToB B
oOMEHE BEIlIeCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBas u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
dboTocunTe3a. IhPekTUBHOCTL POTOCHHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. Bnusiaue ycnoBuit cpeapl Ha (OTOCHHTE3 M CIOCOOBI MOBBIIMICHUS €TI0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

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

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BelecTB, BBIACICHHUE H
aKKyMYJIMPOBAaHUE YHEPTUU B KIIETKE. DTaIlbl SJHEPreTHUECKOro oomMeHa. I mukonms.
bpoxenue u ero Buabl. KuciaopogHoe OKHUCIEHUE, WIM KJIETOYHOE JIbIXaHHE.
OxucnutensHoe pochopmmpoBanue. IPPEeKTUBHOCTh SIHEPTETUUECKOTO OOMEHA.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanust reHeTnmdeckoil mHMOpManuu B KIETKE. | €HETUYECKUH KOJ H €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKHCIOT. Pomb pmbocom B
OouocuHTese Oenka.

Heknerounsle ¢popmbl xu3HU — BUpYyChl. McTtopus otkpeiTust Bupycos (/. W.
NBanoBckuit). OCOOCHHOCTH CTPOGHUS W KU3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacteHuil, JKUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHonedpuuura yenoseka (BUY) — Bo30yautens CIIN/a.



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

JdeMoHcTpanum:

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

Tabmunpl 1 cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CtpoeHue u pyHKIIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «'eHeTHYeCcKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTKI», Moaesb cTpykTypbl JTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBbIM LUK KieTku. MHTepdasza u MuTO3.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarus — peaxkiyds 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 rubesb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Gecronoro
Pa3MHOXKEHUS: JE€JIEHUE HaJIBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpraHMW3MOB, €r0 3HAYEHUE JIJIS1 CEJIEKIUU.

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

Meito3. Cragum Mmeiio3a. Ilpoiiecchl, mpoucxoasiiye Ha CTaaAusSX Meio3sa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3HA4YECHUE MEH03a.

['ameTtorenes — mporiecc 0Opa30BaHUsl TMOJOBBIX KIETOK Yy IKUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CrepMaro30u], SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pasBuTHe (OHTOTeHE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). JTtanbl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsIMOE, HENpsAMoe (JIuYuHOuYHOE). Bnusnue



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

Poct u pasButue pacreHuii. OHTOreHEe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOe pa3MHOXKEHUE
pacteHuity, «Jlenenue wierku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meio3z», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIIUX U
4yesaoBeKka», «OCHOBHBIE CTAIMM OHTOTCHE3a».

O6opynoBaHue: MHKPOCKOTI, MUKpOIpEnaparhbl «CrniepmMaTo301 bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKonuTaromero», «Kapuokuues B KieTKax
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 pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3anaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIajg pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
UUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHETHUECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MonoruOpuHOe CKpelMBaHue. 3aKOH eauHooOpa3usi THOPHUIOB TIEPBOTO
nokosieHus. [IpaBuino 1oMUHUPOBaHMS. 3aKOH paclleIuieHus Ipu3HaKoB. [ unoresa
YuCTOTHI raMeT. [1oyiHOe 1 HenmoaHOe TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTndeckrue - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee ckpemuBanue. Mcronp30BaHie aHATU3UPYIOUIETO CKPEIIMBAHUSA
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuermienHoe HacaeaoBanue mpu3HakoB. Paborta T. Moprana no criernjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapylieHne cueruieHnsi FeHOB B pe3yJIbTaTe KPOCCHHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | €HeTU4YeCKUe KapThl.



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

N3menunBoCcTh. BHibl H3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJICACTBCHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  U3MEHYMBOCTH.  XapaKTEPUCTHKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaiimoHHbIN psij ¥ BapuallmoOHHAas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, uind TreHOTUIIMYECKas, M3MEHUMBOCTh. KoMOWHATHBHas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kiaccudukanust MyTaiiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTalruid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTMYECKUX PSI0B B HacaeACTBeHHOW n3MeHunBocty H. Y. BaBunosga.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHCaJIOTNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOE OmpeaesIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[M[]P-ananu3a. HacnencTBeHHble 3a0oyieBaHUsl 4YeJOBeKa: TeHHbIe OO0Je3HH,
0OJIE3HU C HACJEACTBEHHOW MPEeapacloiiOKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comartnueckue W TreHepaTuBHble MyTaluu. CTBOJIOBbIE KIETKH. I[IpWHIMIEBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hell. MenukKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOM
TCHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JICBaHUN YEIOBEKa.

JdeMoHcTpanum:

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

Tabmutel u cxeMbl: « MOHOTHOPUTHOE CKPEIIIMBAHUE U €TO IIUTOTeHETHYEeCKas
OCHOBa», «3aKOH PacUICIJICHUS U €r0 IUTOI€HETUYECKAsI OCHOBA», «3aKOH YHCTOTHI
rameT, «lurubpugHoe ckpenuBanuey, « L {lutonorndaeckne OCHOBBI TUTHOPUTHOTO
CKpemuBaHus», «Meno3y, «BzaumMoaelncTBUE ajuieIbHBIX TEHOBY, «l €HEeTHYECKHE
KapThl pacCTeHHH, )KUBOTHBIX U YesoBeKa», «[ eHeTuka moja», «3aKOHOMEPHOCTH
HACJIEIOBAHUS, CLEIUICHHOTO C MOJIOM», «KapHOTHIBI 4eloBEeKa W KUBOTHBIX»,
«Buapl m3meHunBocTH», «MoaudukanmoHHas W3MEHUYHMBOCTHY», «HacnemoBanme
pesyc-dakropa», «I'eneTuka rpymnm KpoBu», «MyTarmoHHass N3MEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-anmmInKamun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBaHuey», «urubpugnoe ckpemuBanue», «llepexpéct
XpOMOCOM», MUKPOCKOI U MUKporpenapaT «Jpozoduna» (Hopma, MyTaruu Gopmbl
KpPBUIBEB U OKPACKU Teja), repOapuit «I'opox moceBHOM».



JlabopaTopHble U NpaKTHYeCKHe PadOThbI:

Jlabopatopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
OUTHOPUAHOTO CKPEIIMBAHUS Y APO30(HUIIbI HA TOTOBBIX MUKpPOIIpENapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yueHue MoauUKallMOHHONW WU3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOI.

Jlaboparopnas pabotra No 7. «AHanu3 MyTauuil y apo30¢uiabl HA TOTOBBIX
MUKpOIpEnapaTax.

[Ipaktuueckass pabora Ne 2. «CocrtaBieHue U aHAIU3 POJOCIOBHBIX
YeJI0BEKay.

Tema 7. Cenieknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W mpolecc. 3ap0oXkaAeHHe CEJEKIMH U TOMECTHKALIUS.
VYyenne H. U. BapunoBa o neHTpax mpouCcX0okKACHUS 1 MHOT000pa3us KyJIbTYPHBIX
pacteHuil. LleHTpbl IpOUCX0XKAEHUS JOMAITHUX KUBOTHBIX. COpT, MOPOJa, LITAMM.

CoBpeMeHHBbIE METO/BI CeNEeKIMU. MaccoBbId U MHIUBHUIYATbHBIA OTOOPHI B
CEJICKIIMU pPACTeHH U KUBOTHBIX. OIlEeHKa 3KcTepbepa. bIN3KOpoICTBEHHOE
ckpemBanue — HMHOpuAMHr. Ywucras nuHusa. CKpeluBaHHE YHCTHIX JIMHUH.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rudbpuauzanus u e€ ycrnexu. MickyccTBeHHBIN MyTareHe3 u nojiyueHue
NOJIUIUIOUAOB. JIOCTH>KEHUS CENEKIIUU PACTEHUI, ’KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOACTBA. ['€HHAas WHXKEHEpHUs. ITallbl
co3nanust pexomOuHaHTHOW JIHK wu TpaHcreHHpix opranu3moB. KieTouHas
uHxeHepus. Kierounsle KyiabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTCHUM.
KiloHnpoBaHHe BBICOKONPOIYKTHBHBIX CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHUeckue  mpobimembl. MO  —  reHeTHYecKu
MOIU(PUITUIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

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

Tabmumel 1 cxembl: kKapra «lIeHTpBI MPOUCXOXKISHHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHuil», «Ilopoapl 1oMaHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX
pacreHuity, «OtnanéHnas ruopuau3anus», «Padotel akagemruka M. @. MiBanoBay,
«Ilomurmmonausi»y, «OOBEKTBI OHOTEXHOJNOTHUNY», «KileTouHble KyNIbTYyphl H
KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHHe: MYJISKH TUIOJ0B U KOPHEIIOAOB AUKHUX (DOPM U KYJIBTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

Okckypcusi «OCHOBHBIE METOJBI M JOCTHIXKCHHS CEJICKIIMM PACcTeHHH U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, IIEMEHHYO bepmy,



COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBoIOIHOHHASI OHOJIOTUS.

[IpennochiiKu BO3HUKHOBEHUS HSBOJIOLMOHHONW TEOPUH. IBOJIIOLIMOHHAS
Teopusi U €€ MecTo B Ouosioruu. BiusHue 3BOIIOLMOHHON TEOPUU HAa pPa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBujetenbcTBa ABOJONUHU. [lasieOHTOIOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUST BUJOB B TMaJl€OHTOJIOTHYECKONW JICTOMUCH, TEPEeXOaHbIe (HOPMBEI.
buoreorpaduueckue: cxoacTBo u paznuuue GayH u Gpjaop MaTepUKOB U OCTPOBOB.

OMOpUOTIOTHYECKHUE: CXOJICTBA M Pa3Iu4Ms 3IMOPHUOHOB pa3HbIX BUJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pPyIUMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METa0OJMYECKUX MyTeHd y BceX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TMPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpEAEeNEHHAs N3MEHUYHBOCTD,
0opn0a 3a CyleCTBOBaHKME, ECTECTBEHHBII 0TOOD).

Cunrerndeckas teopust 3Boitonu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsinusa kak eITMHUIA BUIA U 3BOJIIOLINH.

JIBkymue cuibl ((pakTophl) SBOJIIOIMK BUAOB B NMpHpoje. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMyssiiuoHHBIE BOJHBI M JpEid
reHoB. M30as1us U MUrpanusi.

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

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHu3MoB. ApoMopGh03bl U HAHOATATITAIIH.

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

MakpoosBomonusi. DopMbl  IBOMIONHUM:  (puiieTHYecKas, IUBEpreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOINH.

[IpoucxoxkaeHue OoT HecleuHaTu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTUBHAs padalus.

JdeMoHCcTpanum:

[Toptpertsr: K. JIunnei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mromutep, A. H. CeBeprios.



Tabnuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOr0 MUpa Ha 3emiie», «3apobllin

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OOprOBI 32
cymecTtBoBaHue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  >KMBOTHBIXY, «Ilomyamum», «MyTauuoHHas

U3MEHYUBOCTEY, «ApomMopdo3b», «Wauoamantanumn», «OOIIas gereHepanus,
«/IBmxkymme cuibl sBomonuny, «Kapra-cxema wapuipytra nyremectBus Y.
HapBuHa», «bopb0a 3a cymectBoBaHHe», «lIprCOCOOIEHHOCTh OpPraHU3MOBY,
«"eorpaduyeckoe BUI000pa30BaHUE), « IKOJIOTHIECKOE BUI000PA30BAHUEY.

O6opynoBaHUEe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, Koyuiekiusa «[IpumMepsl 3alllUTHBIX TPUCIIOCOOJICHUHN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPABJIEHUS SBOJIONHMNY», 00bEMHAS MOJEIh
«CTpoeHHE TOJOBHOIO MO3Ta TO3BOHOYHBIX.

buoreorpaduueckass kapra wmupa, KoJieKius «®DOpMbI COXPAHHOCTHU
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHuil», wMoaenp ammukanusa «llepekpéct
XpOMOCOMY», BIIayKHbIE MpenapaThl «Pa3BuTHe HACEKOMOTO», «Pa3BUTHE JSATYIIKU,
MUKporpenapart «J[po3oduna» (Hopma, MyTanuu GOpMbI KPBUTLEB U OKPACKH TEJIA).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

Jlaboparopnasi padota Ne 1. «CpaBHeHHE BHUIOB MO MOP(POJIOTHIECKOMY
KPUTEPHUION.

JlaGopatopnas padota Ne 2. «Onucanue mpucrnoco0IeHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3eMJIe.

JloHayuHblE TPEACTABICHUS O 3apOKIECHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: abworeHe3 W MaHcHepMus. XHUMHUECKas
HBOMIOIUS. AOUOTEHHBIA CHUHTE3 OpPraHMYECKHUX BEIIECTB U3 HEOPTraHUYECKHUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUECKOM 3BOMoIMU. HauanbHble 3Tamnsl
ouonorudeckoit sBoonuu. I'mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBCHHE IPOTOKIETKH. [lepBble KIETKM M HX 3BOIIOLUSL.
®opmMUpOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm U nepuoaam. Karapxeil. Apxelickas u
nmporepo3oiickas dpel. llameosoiickas spa U €€ mepuoabl: KeMOPUICKHM,
OPJAOBUKCKHM, CHUTYPUMCKUM, JEBOHCKU, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

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

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

XapaKkTepuCTUKa KIMMaTa M TeoJIOTHYecKuX mpoueccoB. OCHOBHbBIE 3Tarllbl
ABOJIOLMM PACTUTEIBHOTO M KUBOTHOrO Mupa. ApomMopdo3bl y pacTeHHil u
XKUBOTHBIX. [I0siBIIEHNE, pACUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.



Cuctema OpPraHMYecKOro Mupa Kak OTpakeHHe dBOJMroIuU. OCHOBHBIE
CUCTEMATHYECKUE IPYIIIBI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOrMs KaKk Hayka. Pa3Butre npencraBieHui o
IIPOUCXOXKIAECHNH 4esloBeKa. Meroasl u3ydyeHus aHTponoreHe3a. CXonacTtsa u
pasyinuus 4eJ0BeKa U KUBOTHBIX. CUCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JBrxyiue cuiibl ((hakTopsl) aHTponorenesza. HacineactBeHHas U3MEHYMBOCTD
U ecTecTBEeHHbI 0TOOp. OOIIecTBEHHbI 00pa3 >KU3HU, WU3rOTOBJICHUE OpPYAM
TPY/la, MBILJIEHUE, PEYb.

OCHOBHBIE CTaIUHA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomsamud, YenoBek HeanAepTanbCKuK, YenmoBek
pa3ymHbIil. Haxonku #cKomaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, O0O0JacTh
pacnpocTpaHeHusi, 00BbEM TOJI0BHOIO MO3ra, 00pa3 >KM3HU, OPYIU.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (PKBaTOpHAJIbHAs),  MOHTOJIOHMIHAS
(a3maTcko-amepukaHckas).  UYepTbl  NPUCHOCOOJEHHOCTH  TMpEACTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSM CYIIECTBOBaHMUSA. EAMHCTBO 4UeIOBEUECKUX pac.
Kputuka pacusma.

JdeMoHcTpanum:

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

Tabnuuel u cxembl: «Bo3uukHoBeHue CosHEYHOW cucteMbly, «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas Kkietka», <OKuMBOTHas  KIETKay,
«IIpokapuornueckas kieTka», «COBpeMEHHas CHCTEMa OpPraHUYECKOro MHPA»,
«CpaBHEHUE AaHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKA W UEJIOBEKOOOpa3HBIX
0o0e3bsin», «OCHOBHBIE MeCTa TMaJCOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJloBeKay», «JlpeBHeumue moam», «/peBHue nroam», «llepsbie
COBPEMEHHBIE JTI0N», «HenoBeueckre pach».

O6GopynoBanue:  Mymspku  «[IpoucxoxxaeHne — denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEPTajabla, KPOMAaHbOHIA), CIEHNKH WIH
M300pakeHUss KAMEHHBIX OpYAUH NEPBOOBITHOTO 4YeNOBeKa (KaMHU-YOIIIEPHI,
pyOmia, ckpebia), TeOXpoHOJOrMueckass Tabmuna, Kosekuus «Dopmbl
COXPAHHOCTH MCKOIIA€MBbIX JKUBOTHBIX U PACTEHUII».

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

[IpakTtuueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUIEKLIUSIX).

DKCKypcusi «IBOJIOIMUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTEeCTBEHHO-
Hay4HbIM WJIM KpaeBeIUECKUI My3eil).

Tema 3. Opranu3Msbl 4 OKpYy:Kawiuas cpeaa.



DKoJorus Kak Hayka. 3aJaud U pa3aenbl SKOJOruu. MeTobl IKOJIOTHYECKUX
UCCJIEeI0BAaHUN. DKOJIOTHUECKOE MUPOBO33PEHNUE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYyILHAs, MOYBEHHAs,
BHYTPUOpPTraHU3MEHHASI.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HakTopos:
abuoTtuyeckue, OMOTHYECKHME M aHTPOINOreHHble. JlefcTBHE 3KOJIOTMYECKUX
(hakTOpOB HAa OPTaHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpa, BIAXKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonorudeckre puT™Msl.

buotnueckue dakTopsl. Busibl 0MOTHUECKUX B3aUMOJICUCTBUN: KOHKYPEHIIHUA,
XHUIIHUYECTBO, cuMOM03 U ero (opmel. Ilapasutusm, koomepauus, MyTyalu3M,
KOMMEHCaIU3M (KBapTUPAHCTBO, HAxJICOHMYECTBO). AMEHCAIU3M, HEUTpan3M.
3HaueHUEe OWOTHYECKUX B3aUMOJICHUCTBHM [JIi CYIIECTBOBAHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU momyisuuu. OCHOBHBIE MOKa3aTelu
HOMYJSIUU: YUCIECHHOCTh, IJIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTH, IPHUPOCT,
murparus. J[nHaMuka YucIeHHOCTH TOMYJISIUN U €€ peryJsIsius.

JdeMoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkens.

Tabnmuuel u cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranuzMoBy», «®Potomnepuoauzm», «llomynsuun», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTHU NOMYJISIUU HHOY30puu-Tyhenbkny, «[lumiessie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padota Ne 3. «Mopdonoruiueckue 0COOEHHOCTH PACTCHUM U3
Pa3HBIX MECT OOUTAHUSI.

Jlabopatopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCcay.

[IpakTrueckas padora Ne 2. «[loacu€T MIOTHOCTHA NOMYJSLIUI Pa3HBIX BUIOB
PaCTEHUI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHI0Bas,
MPOCTPAHCTBEHHas, Tpoduueckas (nuienasi). Bunbl-momuHantel. CBs3u B
ouoreHose.

Okonornyeckue cuctembl (dkocuctemsbr). [loHsitme 00 »dKocucreMe u
ouoreoneroze. @DYHKIIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: TPOMYIICHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHMH B IKOCUCTEME.
Tpoduueckue (nuieBbie) ypoBHH 3KocucTeMbl. [1uieBsbie nenu u cetu. OCHOBHbIE
MOKa3aTeI SKOCUCTEMbl: Ouomacca, MPOAYKLHs. DKOJIOTUYECKUE MUPaMUIbI:



MPOAYKIIMU, YHMCICHHOCTH, OuomMacchl. CBOICTBa SKOCHCTEM: YCTOWYMBOCTD,
camoperyisinus, pazputue. Cykieccus.

[IpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMA XBOMHOIO
WJIY [IAPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOr€HHbIE  DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonorudeckoe u X035UCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak Qakrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYEeCKOT0 pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBo u ero Qynkuuu. OcobeHHOcTH OHOcPephl Kak
100ambHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBsI3b B
o6uocdepe.

KpyroBopoTs! BemecTB 1 OMOTC€OXUMUUYECKUE ITUKIIBI 2JIEMEHTOB (yriepoa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emin. AHTPOTIOTeHHbIE U3MEHEHUs B Ouocdepe.
['moGanbHbIE 2KOJOTHYECKUE TTPOOTIEMBI.

CocymiecTBoBaHME MPUPOBI U yenoBeuecTBa. CoxpaHeHue OnopazHooopaszus
KaK OCHOBa ycToWuuBocTH Ouocdeprl. OCHOBa paIMOHAIBHOTO YIPaBICHUS
NPUPOJHBIMU PECYpCaMU U MX UCIOJIb30BaHUE. J[oCcTHKeHUsT OMOJIOTHU U OXpaHa
IPUPOJBI.

JdeMoHcTpanum:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepuajackuid.

Tabnmuuel u cxembl: «llumessie nenu», «bUOIIEHO3: COCTaB U CTPYKTYypay,
«IIpuponubie coobmiectBay, «llenmn nutanus», «IKoJOrMYeCKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buoreHno3 BogoéMa», «ArporeHo3», «lIpumepHbie
AHTPOIIOT€HHBIEC BO3/ICCTBUS HA PUPOAY», « BaKHEHIIINE UCTOUYHUKY 3arPA3HEHUS
BO3/lyXa W TPYHTOBBIX BOj», «llouBa — BaxkHeimas coctamistomnas ouocheps»,
«®akTtopel  gerpamanuu  nouB»,  «llapaukoBelii  3ddexT»,  «DakTOpHI
pPaANOAaKTHUBHOTO 3arps3HeHust Oumocdepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenune ku3Hu B Ouochepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B Ipupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OWOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJeKiuu «buorenosy», «Bpeaurenn BaxxHEHIIINX
CETbCKOXO3IMCTBEHHBIX KYJIBTYP», TepOapuu M KOJUICKITUY PACTCHUNA 1 )KUBOTHBIX,
MpUHAJJIEKAIINE K Pa3HBIM SKOJIOTMYECKUM TpyIaM ogHoro Buaa, KpacHas kaura
Poccuiickoit ®@enepanuu, W300paKEHHUS OXPAHSIEMBIX BHIOB pPACTCHHH W
KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMLBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

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

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpykType NMYHOCTHBIX pE3yJbTATOB OCBOCHUSI mIpeaMmera «buosorus»
BBIICJICHBI CJIEAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOCXKICHUN JUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
JNEATEIbHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKAMH, 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 IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH UM HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHUS, CAMOBOCTIMTAHUS U
CaMOpAa3BUTHS, PpA3BUTUS BHYTPEHHEH TMO3UWLUMM JUYHOCTH, NATPUOTHU3MA,
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TpyJa M CTaplIeMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIC pe3yJbTaThl OCBOCHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAllMK, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUCKOTO OOIIECTBa, PACHIMPECHHUE XU3HCHHOTO
ONbITa U OMNbITA ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIbHOMN JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO U

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX ITPaB U 00s3aHHOCTEH, YBaXKEHHE 3aKOHA
Y MPaBOMOPSIAKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATENbHOCTU TP CO3IaHUU YUEOHBIX
MPOEKTOB, PEIICHUUM Y4yeOHBIX M T[O3HABATEJbHBIX 3aJlad, BbBIIOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

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

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

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

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe]; PonuHoii, ropaoctu
3a CBOM Kpail, cBor0 PoauHy, CBOHl SI3bIK M KYJIBTYpYy, MPOLUIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAHIO U MaMSITHUKAM MPUPOIBL,
NoCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

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

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

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

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

OCO3HAHHUE JINYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuHusMH Hapo1oB Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUWE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAY4YHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JIMUHOCTH;

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

MOHUMAHUE U peaau3alius 3J0poBOro u 0€30mMacHOro o0pasa Ku3HH (310pOBOE
MUTaHKue, COOJIIOICHUE TUTUEHUYECKUX TTPABUII M HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHUM M OTHbIXa, peryiaspHas (Qu3uyeckas aKTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY H
NICUXHYECKOMY 3/I0POBbIO;

MOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0e30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOKAIOIIKX 3/JOPOBbIO U JKU3HU JIIOJICH;

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

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTUBHOW JIESITEIBHOCTH TEXHOJIOTHYECKOW M COLMAIBHOM
HAIPABJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
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) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HCTOYHHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: NPHUOOPETEHHE OTIBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
peuieHus;

CIIOCOOHOCTH UCTIOJIB30BATh MPHUOOPETAEMBIC TP U3YICHUH OMOJIOTHH 3HAHHUS
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  paldOHAJIbHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTUBHOE HENPUATHUE NEUCTBUH, IPUHOCAILUX BPE OKPYKAIOLIEU IPUPOTHOU
cpele, yMEHHE MPOTHO3UPOBATh HEOJArONMpPUSATHBIE SKOJOTMYECKHUE MOCIEICTBUS
NPEANPUHUMAEMBIX IEHCTBUHN U NPENOTBPALIATD UX;

HaJIMYUE PA3BUTOrO IKOJOTMYECKOTO MBIIUIEHUS, YKOJIOTUYECKOW KYJIbTYPHI,
OIbITa NEATENbHOCTH HKOJIOTHYECKOHN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIbHONW, KOMMYHHUKAaTUBHOW W COLMAJIBHOMU
IIPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B IMPAKTHYECKON AEATEIBHOCTH HKOJOTHUECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAyKHM M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JIUAJOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIBTYpbhl KaK CpEACTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHWe creuuuku OUONOTMM KaKk HayKH, OCO3HaHusi e€ poju B
(GbopMHUpPOBaHUHU PAIMOHATIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUM LEJIOCTHOTO
Npe/ICTaBlIeHus 00 OKpYXKAIOIIeM MHpE Kak O €JIMHCTBE MPHUPOIbI, YEJIOBEKa U
oOlIecTBa, B IMO3HAHUM NPHUPOJHBIX 3aKOHOMEPHOCTEH M pELICHHUU MpodiiemM
COXpaHEHMs IPUPOJHOIO PABHOBECHS;

yOex1EHHOCTh B 3HAYMMOCTH OHOJIOTMHU JJIsi COBPEMEHHOH LMBUIN3ALUU:
o0ecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEIULUHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBl  Pa3BUTHS
YeJI0BeUeCTBa, TIOMCKA MyTel BBIXOAA U3 INI00AJIbHBIX IKOJOTHYECKUX MPOOIEM U
o0ecnieyeHuss  mepexoja K  YCTOMYMBOMY  Pa3BUTUIO,  PallMOHAIBHOMY
UCTOJIb30BAaHUIO MPUPOJIHBIX PECYPCOB U (HOPMHUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAaHHOCTh B TMOJYYEHMM OWOJIOTMYECKUX 3HaHUM B Leix
MOBBIIIEHUS OO0IIE KyJNbTYphl, €CTECTBEHHO-HayYHOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

IIOHUMAHHUE CYIIHOCTH METOJOB IO3HAHMS, UCIOJIB3YEMBIX B €CTCCTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh II0Jy4aeMble€ 3HAHUSA [ aHalau3a M
OOBSICHEHHSI SIBICHUM OKPYKAIOIIEro MHpPa M MPOUCXOASIINX B HEM M3MEHEHHH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE HAy4YHBIX (DAaKTOB U
MMEIOIINXCS JAHHBIX C LEJIBI0 TTOJIYYEHHUs TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BaTh OMOJOTHYECKHE 3HAHUSA IS
pelieHus Ipo0JIeM B peabHbIX )KM3HEHHBIX CUTyalLUsX;

OCO3HAaHHE LEHHOCTH HAaY4YHOHM JESITEIBbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO M UCCIIEN0BATENIBCKYIO NEATENBHOCTD HHANBUAYAIBHO U B TPYIIIIE;



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

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE pe3yIbTaThl OCBOCHUS ydeOHOro mpeameTa «buosorus»
BKJIFOYAIOT: 3HAYUMbIE I  (POPMHUPOBAHUS MHPOBO33PCHUS OOYJArONTUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYUYHBIC MOHSTHS, OTPaKaroIIue
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHUpAa H CIHCHU(PUKY METOJOB ITO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBECHHBIX HayKaX (BEIECTBO, SHEPTHs, SBJICHUE, MPOIIECC,
CUCTEMa, HAy4YHBIH (haKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCClIeI0BaHre, HAOI0ICHUE, NU3MEPECHHE, SKCTICPUMEHT U IPYTUX ), YHUBEPCATbHBIC
ydyeOHbIC JCHCTBUS  (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PpETYJSTHBHBIC),
oOecrieunBaromye GOpMUPOBaHUE (YHKIIMOHAIBHONW TPAMOTHOCTH M COITUAITBHOM
KOMIIETECHIIMM ~ OOYyYaroIIUXCSA, CIOCOOHOCTh OOYYarOIIMXCS  HMCIOJB30BaTh
OCBOCHHBIC MEKIUCITUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbBIC JICHCTBHS B TIO3HABATEILHOM U COITUAIBHON MTPAKTHKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHBepPCAJIbHBIMHU yueOHBIMU NM03HABATEJIbLHBIMHU
AEeUCTBUAMM:

1) 6a30BbIe JJOrHYECKHe TeCTBHS:

CaMOCTOATENbHO  (QOpMyIHpOBaTH M aKTyallM3UpOBaTh  MpoOemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOEHWUW 3HAHUW NPHUEMBI JIOTHYECKOTO MBIILICHUS
(aHanu3a, cUHTE3a, CPaBHEHHMS, KiIacCUpUKaAIIUUA, 0O00OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIENATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNEeNATh 1EIN JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUH UX
JTOCTHXKEHUS, COOTHOCUTH PE3yJbTAThI ACSITEILHOCTH C TIOCTABICHHBIMU IEIISIMU;

UCIIOJIb30BaTh OMONIOTHYECKUE TOHITHUS i1 00bsICHEHUS (DaKTOB U SIBIICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
AaHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMaTPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOIBI M 3aKITIOUCHUS;

IPUMEHSTH CXEMHO-MO/IETBHBIC CPEICTBA JJIS IPEICTABIICHUS CYIIIECTBEHHBIX
CBsS3€il W OTHONICHWH B H3yYaeMbIX OHOJIOTHYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO pOJAA, BBISIBICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YYETOM aHAIM3a MUMEIOIINXCS
MaTepUalibHbIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JICATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIECTBUM A€ TEIbHOCTH;

KOOPJIMHUPOBATH U BBIMOJHATH pa0OTy B YCIOBUSIX PEaTbHOT0, BUPTYaJIbLHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE eHCTBHUA:

BJIAJICTh HaBbIKAMH Y4€OHO-HUCCIIEIOBATEILCKON U TPOCKTHOM NIESITEIbHOCTH,
HaBBIKAMHU  paspelieHus MmpooOsieM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PA3JIUUHbIE BUJBI JEATCIBHOCTH IO TMOJYYCHUIO HOBOTO
3HaHUS, €ro MHTEPIpEeTalnd, MPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYE€OHBIX
CUTYaIUsX, B TOM YHUCJIC TIPHU CO3aHUN YICOHBIX U COITUATIBHBIX MPOEKTOB,;

dbopMupoOBaTh HAYYHBIM THUI MBIILUICHUS, BIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJTFOUECBBIMH TTOHSATHUSAMHU U METOaMU;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJadyd B 00pa30BaTEIILHOU
JESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh TUIIOTE3Y €€ pelleHus, HAXOIUTh apTyMEHTBHI JIJIsl TOKA3aTeIbCTBAa CBOMX
YTBEPKJEHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

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

JaBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M TMPAKTUYECKYIO O00JacTH
KU3ZHEICATEIbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIJIBUTaTh HOBBIE WJIEH, MpEAJiaraTh OPUTMHAIBHBIC MOJIXOMAbl U PELICHUS,
CTaBUTh MNPOOJIEMBI U 3a]1a4H, JOMYCKAIOIIHE AIbTePHATUBHBIE PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B VHTepHeTe), aHaIM3UpOBATH
MH(pOpPMALINIO pa3TUYHBIX BUJIOB U (OPM MPE/ICTABICHUS, KPUTUUECKH OLICHUBATH
€€ JJOCTOBEPHOCTh U HEMIPOTUBOPEUUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOUMON ISl BBIMOJHEHUS! y4EOHBIX
3ajay;

MpuoOpeTaTh OMbBIT HCMHOJIB30BaHUA HH(GOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIIOJb30BaHUS Pa3IUYHbIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Npe/CTaBICHUS
Ounonornyeckoil uHPpopManuu (cXeMbl, rpaduKH, AUArpaMMBbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAY4YHbIM $3bIK B KadecTBe CpeAcTBa Mpu pabore cC
Oouosiornueckor umHGOpMaALME: TPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTEeMaTUYECKUE 3HAKU U CUMBOJIBI, (OpMYIbl, aOOpeBHATYpY, HOMEHKJIATYpY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJIAJ€Th  HABBIKAMH  pACIO3HABAaHUS U 3alUTBl  WH(OpPMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY OOCYyXJIaeMoi Tembl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3aJlayd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYIHMX yYaCTHUKOB
JUanora wiv JUCKYCCHH);

pacmo3HaBaTh HeBepOaJdbHBIE CpeAcTBa OOIEHWSA, MOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

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

2) COBMeCTHAsI 1esITeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBHUAYaJbHOU
paboThI IpH peNIeHUN OMOTOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS TP PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 YieHa KOJIIEKTHUBA;

MPUHUMATh 1M  COBMECTHOM  JESATEIbHOCTH, OPraHU30BbIBATH WU
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHUIO: COCTABJATH IUIAH JICHCTBHM,



pacupenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIaJa M KaX/JI0I0 yYaCTHUKA KOMAH bl B OOIIHIA
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSM;

npeayiaraTb HOBBIE TPOEKTHI, OIEHWBATh HJAEH C TIO3UIIMHM HOBU3HBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATErMUYECKOE TMOBEACHHE B PA3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJajieHNe YHUBEPCAJIbHBIMY PeryJATHBHBIMY JI€HCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICCTBUSIX W MOCTYIKaX MO OTHOIICHUIO K KUBOW MPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISTH
poOJIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIbHOM
NESATeIbHOCTH Y )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEIOIINXCSA
pECYpCcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIeaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIIHH B
pa3HBIX 00JIaCTIX 3HAHWW, ITOCTOSHHO IIOBBIIIATh CBOW 00pa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JI€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHHWM, MCTIOIb30BaTh MPUEMBI PEQIICKCUU I OLICHKH CUTYyalllH, BbIOOpa
BEPHOI'O PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeATEeNIbHOCTH;



3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[IpenmerHbie pesynbTarhl ocBoeHus mporpammbl COO mo Ouonorun Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeamera «buosorus»
Hay4HbIC 3HAHUS, YMEHHS U CIIOCOOBI JEHCTBUM MO OCBOCHHIO, MHTEPIPETAIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JEATECIBHOCTH MO TMOJYYEHHUIO HOBOT'O 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PAa3IUYHBIX YUEOHBIX CUTYyaIlUsSX, a TaKKe B pPeaJIbHBIX
KU3HEHHBIX CUTYyallUusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl MPEJACTABICHBI IO roJaM 00y4YeHHUs.

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

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OMOJIOTHMH B CUCTEME HAY4YHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OWOIOTHH, (PYHKIIMOHAIBHON
IPAaMOTHOCTH Y€JIOBEKA I PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSATHMA:
KU3Hb, KJI€TKa, OPTraHu3M, MeTa00I13M (0OMEH BEIECTB U MPEBPAIlCHUE YHEPTUN),
romMeoctad (CamMOperyJysiiusi), YypOBHEBas OpraHU3alMsl JKUBBIX CHCTEM,
CaMOBOCIIPOM3BEAECHUE (PENPOTYKIIHS ), HACIEACTBEHHOCTh, U3MEHYHBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpalbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 IeHTpax MHOTO0Opa3us u
MPOUCXOXKIEHUS KyIbTYpHBIX pacTteHuid H. 1. BaBunosa), onpenensiTe rpaHuilbl UX
MPUMEHHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
ONMCAHUE KUBBIX CHCTEM, IPOLECCOB W SIBICHUW, OpPraHW3alys U IPOBEIACHUE
OMOJOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUIKEHUE THITOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXIY HCCICAYyEeMbIMU BEJIUYMHAMH, OOBSICHEHUE TIONYyYCHHBIX PE3yIbTaTOB,
WCIIOJIb30BaHHBIX HAYUYHBIX MOHSTHH, TEOPUM U 3aKOHOB, YMEHHUE JI€JIaTh BBIBOJIbI
Ha OCHOBAaHUHU MOJYYEHHBIX PE3YJIbTATOB;



yYMEHHUE BBIICISTh CYHIECTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEILIECTB W IMPEBpAIlEHUs] PHEPruu B KIETKe, (POTOCHHTE3A,
IJIACTHYECKOTO0 W SHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO03a, MeHo3a,
OTUIOJIOTBOPEHUS, PA3MHOXXEHUS, WHIAUBUIYAJIbHOTO Ppa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATHh MOJYYEHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJIOTHYECKHUX
IIPOLIECCOB U SIBJIICHUM, U1 IIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C LEeJpl0 obecnieyeHHus Oe30MacHOCTH CBOEro 3J0POBbS W 3/10POBbS
OKpPYXAaIOIUX JII0AeH, COOMI0IEHNsI HOPM I'PaMOTHOT'O MOBEJICHUS B OKPY>KarOIIeH
OPUPOJHON cpelle, NMOHMMaHWE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHXKEHHM
COBPEMEHHOM ouoaoruu u OMOTEXHOJIOTUHI TUTSI pPaLMOHAIEHOTO
IPUPOIOIOIH30BAHUS;

yMEHHE peliaTh dJEMEHTapHble TEeHETHYEeCKHE 3a7aud Ha MOHO- U
IUTHOPUAHOE CKpEIIMBAaHUE, CLEMJIEHHOE HACIEOBAaHUE, COCTABISTh CXEMBI
MOHOTHOPUTHOTO CKpEUIMBAaHUS I MPECKa3aHusl HACIEJOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

YMEHHE BBITIOJNHATH JA0OpATOPHBIE U MpPaKTUYECKHE paldoThl, COOMIOAATH
nmpaBuia mpu padbore ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MaccOBOW MH(OpMAIUKU, HAyYHO-TIOMYJISIpHbIE
MaTepHalibl), STUYECKHE aCIEKThl COBPEMEHHBIX HCCIIEIOBaHUNA B OWOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ass OMOOrHYecKyr0 HHPOPMAIIUIO M3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUWHBIN armapat OHOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHMH B CHCTEME HAyYHOTO
3HaHHMSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHUpa M HAy4HOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
IPAaMOTHOCTHU Y€JIOBEKA JJI PEIICHUs] )KU3HEHHBIX 33/1a4;

YMEHHE PAaCKpPhIBATh COICPKAHUE OMOTOTUIECKUX TEPMUHOB U TTOHSATHI: BUI,
MOy, TeHOMOHA, DBOJIONUSA, ABUXKYIIHE CHIbI ((aKTOPHI) SBOIOINUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
AKOCHUCTEMA, NPOJYIEHTbI, KOHCYMEHTBI, pPEAYLUEHTbl, LENU MHUTAHUS,
JKOJIOTHYEeCKas Mupamuia, OroreoreHos, onocdepa;



yMEHHE W3JIaraTh OWOJIOTMYECKHE TeopwH (PBOJIOMMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIOIHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apoapieBoro cxoncrtsa K. M. bapa, uepenoBanusi riaBHBIX HAmpaBICHUN H
nytet sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTIPEICISITh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIaJI€Th METOJaMU HayYHOTO TTO3HAHUS B OMOJIOTHU: HAOIIOCHUE H
OIMCAHKME JKUBBIX CHCTEM, IMPOIECCOB W SIBICHHM, OpPraHu3aiys W IMPOBEIACHHUEC
OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBHIKEHUE THITOTE3bI, BBISBIICHHE 3aBUCUMOCTH
MEXIYy HCCICIYEMBbIMH BEIMYMHAMH, OOBSICHEHUE IIOJYYCHHBIX pE3YIbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUH, TCOPUH U 3aKOHOB, YMCHHE JI€JaTh BBIBOIBI
Ha OCHOBaHWH TMOJIYYCHHBIX PE3yJIbTATOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIE NPHU3HAKH CTPOCHHS OHOJIOTHYCCKUX
O0OBEKTOB: BHUIOB, TMOMYJSALHA, MPOIYICHTOB, KOHCYMECHTOB, PEIAYIICHTOB,
OMOreolleHO30B U HJKOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCIOCOOICHHOCTH
OpPraHU3MOB, JICHCTBHS JKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHU3MBI, IEepeHOca
BEIICCTB M IIOTOKAa DHEPTrUUM B 3KOCUCTEMaxX, aHTPOIOICHHBIX HW3MCHCHHH B
HKOCUCTEMAX CBOCH MECTHOCTH, KPYrOBOpOTa BEHICCTB U OHOTCOXMMHYCCKUX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSTh MOJYYEHHBIE 3HAHUSA I OOBSICHEHUs OUOJOTMYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C LEJIpl0 oOecrieueHusi O€30MacCHOCTH CBOETrO 3/I0POBbSl M 370POBbS
OKPYXAIOIIUX JIFOICH, COOTI0OIEHUS HOPM IPAaMOTHOTO MOBE/ICHUS B OKPY KaOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HWCIIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUU ISl pallUOHAITBHOTO MPUPOIOTIONE30BAHUS;

yMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]laul, COCTABISITH CXEMBI
MEpEeHOCAa BEIECTB U SHEPTUU B HKOCUCTEMAaXx (LIEMU MUTAHUS );

YMEHHE BBITIONHITH JA0OpPATOPHBIE U TPAKTHYECKHE PaldOTHI, COOMIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOPaTOPHBIM 000PYIOBAHHEM;

YMEHHE KpPUTUYECKH OIICHUBATh M HWHTEPHPETUPOBATH HMH(POPMAIUIO
OMOJIOTUYECKOTO COJEP’KaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICcTBa MacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
00001mast OnoorMYecKyt0 WH(PpOpMaII0 W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUUHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
Konrtpoiasbubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
1 Buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBple crcTEMBI M UX OpraHu3aLus 1 https://m.eds00.ru/5ST7SVKFTX
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/YTLWW9JEO
4 KusneneaTeabHOCTh KIETKHA 6 https://m.edsoo.ru/MEETZ2D71
P
5 A3MHOICEHHC 1 HIAMBIAYAIbHOC 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BHUTHE OPraHU3MOB
H
6 ACICACTBEHHOCTD H HEMEHAHBOCTD 8 1.5 https://m.edso0.ru/ONPNXJ7X6
OpraHu3MOB
C .0
7 CIICKINEL OPraH3MOR. LICHOBH 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTMH
8 PezepBHoe Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
I[TPOI'PAMME



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

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Konrpoasubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoTsbI padoThI
1 DBOJIIOIIMOHHAS OMOJIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OIMHKHOBCHHC 1 PasBHTHE KUIHH 9 0.5 https://m.edsoo.ru/OFLS81YB5
Ha 3emie
3 Opranu3Mbl U OKpy>KaroIias cpena 5 1 https://m.edsoo.ru/XNFOD96AA
Coo0
4 QODIIECTBA 1 SKOJOTHICCIIE 9 https://m.edsoo.ru/WXWAVS56F
CHUCTEMBI
5 PeszepBHOE BpeMs 2 https://m.edsoo.ru/T3R3FWNQN
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

buosorus B cucreme Hayk

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

MeTo1bl TO3HAHUA KUBOM
npuposl. [IpakTuaeckas
pabota Ne 1 «Mcnonp3oBanme
pPa3IUYHBIX METOJOB TPH
M3y4YEHUN OMOJIOTHYECKHUX
00BEKTOBY

0.5

https://m.edsoo.ru/GAB23860W

Brnomornueckue cucTeMsl,
MPOIIECCHI U UX U3yUEHHUE

https://m.edsoo.ru/A7VOYD215

XUMHUYECKHUI COCTaB KIETKH.
Bopna n MuHepanbpHbIe COJTH

https://m.edsoo.ru/L17LJ590V

benku. CoctaB u cTpoeHue
0enKoB

https://m.edsoo.ru/V33JINUW5W

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

0.5

https://m.edsoo.ru/VBPPPBGCD

Vraesoasl. JInmuael

https://m.edso0.ru/OJ7NFITI5

Hyxneunnossie kucnotsl. AT®

https://m.edsoo.ru/WOELRA9B3



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

Hcropus u MeTo1bI U3y4EHHUS
kietku. Knerounas teopust

https://m.edso0.ru/JXQOMJOGM3

10

KneTka kak 1neisocTHas »xuBas
cucreMa

https://m.edsoo.ru/XDCLRAF1Q

11

Crtpoenune 3ykapuoTUYECKOU
kieTku. JlabopaTopHas
pabora Ne 2 «M3yuenue
CTPOEHHMS KJIIETOK PACTEHUH,
KUBOTHBIX, TPUOOB U
OaxkTepuil 101 MUKPOCKOTIOM
Ha TOTOBBIX MUKpOIIpEnapaTax
U UX OTIMCAaHHUE»

0.5

https://m.edsoo.ru/KZ01W5LJY

12

OOMeEH BEIIECTB HITH
MeTaboIn3M

https://m.edsoo0.ru/LOB3I3XYZ

13

doTtocuraTe3. XEeMOCUHTES

https://m.edsoo.ru/V882FDGSF

14

DHepreTUYecKuii 0OMeH

https://m.edsoo.ru/T2LVIES3L

15

JKU3HEHHBIN UK KIETKH.
Jenenune kiaetku. MuTos.
JlaGopaTtopnas padora Ne 3
«Habmronenne Muto3a B
KJIETKaX KOHYHMKA KOPEeIlKa
JyKa Ha TOTOBBIX
MHKpOIIpernapaTax»

0.5

https://m.edsoo.ru/CO1LNPWLF4

16

Buocunres Oenka. Peakiusa
MaTPUYHOI'O CUHTE3a

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

17

Tpancnsanus — GMOCUHTE3
Oenka

https://m.edsoo.ru/TFDKDDWWM



https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM

18

Hexnerounsie opMbl )KU3HU
— BUPYCHI

https://m.edsoo.ru/9PGS5FAIB

19

DopMBbI pa3MHOKECHUS
OPraHu3MoOB

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

20

Meiios

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

21

OO6pazoBaHue u pa3BUTHE
MOJIOBBIX KJIETOK.
Ormo10TBOpEHHE.
JlabopaTtopnast pabota Ne 4
«M3ydeHnne crpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIperapaTaxy

0.5

https://m.edso0.ru/C29L4DXB8

22

WNHnuBunyansHOE pa3BUTHE
OpPraHU3MOB

https://m.edsoo.ru/MA4T8L5AD

23

I'enernka — Hayka o
HACJIEICTBEHHOCTH U
W3MEHUYUBOCTH

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH
HaCJIeIOBAaHUS MPU3HAKOB.
MonorubpuaHoe
CKpeIllBaHHE

https://m.edsoo.ru/YYQSG9WI2

25

JluruOpuHOE CKpeIBaHUE.
3aK0H HE3aBUCHUMOTIO
Hacje0BaHuUs IPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

CuernieHHOE HaclleJOBaHNUE
npu3HakoB. JJabopatopHast
pabota Ne 5 «M3yuenue
pe3ynbTaToB

0.5

https://m.edso0.ru/P2SQ5ZGN2



https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2

MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS
y IpO30(QHIIBI Ha TOTOBBIX
MUKpOIIpenapaTax»

27

I'eneTuka nosna.
HacnegoBanue nmpu3HaKos,
CLIETVIEHHBIX C M0JIOM

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

28

M3MeHuYnBOCTb.
HenacnencrBennas
M3MEHYUBOCTh. JlaboparopHas
pabora Ne 6. U3yuenue

MO (DUKATTUOHHOU
W3MEHYUBOCTH, TIOCTPOCHHE
BAapHUAIIMOHHOTO psJa U
BapHallMOHHOW KPUBOW»

0.5

https://m.edsoo.ru/M3SMHUK2VV

29

HacnencrBennas
M3MEHYUBOCTh. JlaboparopHas
pabota Ne 7. «AHanm3
MyTalui y 1po30(uisl Ha
TrOTOBBIX MUKpOIIpenapaTax»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

I'enetuka degoBeka

https://m.edsoo.ru/XU9SFS3GA

31

PesepBHblit ypok. O600mIeHE
o teme «HacaencTBeHHOCTb
Y U3MEHYUBOCTh OPTaHHU3MOBY

https://m.edsoo.ru/E21XRS2EB

32

Cernekius Kak HayKa U
nporiecc

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



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

Metoanl 1 TOCTHIKEHUSA

33 CEJICKIIMH PAaCTCHUU U 1 https://m.edso0.ru/JSK3Q6W0J
JKHNUBOTHBIX
b
34 HOTEXHOJIOTHA KK oTpacith 1 https://m.edsoo.ru/TAKI9E62K
MIPOU3BO/ICTBA
OBHIEE KOJIMYECTBO YACOB 34

10 [TPOT'PAMME



https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

DBOJIOIMA 1 METOIBI €6
W3YYCHUS

https://m.edsoo.ru/6KWQ9KBKU

Hcropus pazsutus
MPEeACTABICHUI 00 IBOTIOIUN

https://m.edso0.ru/0SWC47S5SX

MukposBonronus

https://m.edsoo.ru/TOFAUE4ZP

HOHYJ'ISIHI/ISI KakK 3JICMCHTapHasA
€IMHUIIA BUJIA ¥ SBOJTFOITUH.
JlabopaTtopnast padota Ne 1
«CpaBHeEHHE BUJIOB T10
MOP(hOIOTHIECKOMY
KPUTEPUIO»

0.5

https://m.edsoo.ru/D3UCLTSOF

JIBYOKyIIE CHITBI
(ameMeHTapHbIe (aKTOPHI)
9BOJTIOIIHI

https://m.edsoo.ru/SEH6CNOWI

EcrecTBennblit 0TOOD 1 €10
(hopmbI

https://m.edsoo.ru/DY32BUDOO

Pe3ynpTatsl 3B0OMIOLNN:
IIPUCIIOCOOIECHHOCTD
OpPraHu3MOB U
BHUJI000pa30BaHUe.
JIaGopatopHas pabota Ne 2
«Onncanue
MIPUCTIOCOOTIEHHOCTH

0.5

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



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

opraHusma u eé
OTHOCHUTEJILHOTO XapaKTepay

Hanpasnenus u nyru

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

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

10 ropuA )KH e wIeH https://m.edsoo.ru/MJYY1MVX7
MﬁTOHLIGGHByquHﬂ
T'unores OHCXOXKIC

11 HHOTE3b! IPOHEXORACHHA https://m. edso0.ru/EKNHXBOS2
SKU3HU Ha 3eMile
P 3

12 A3BUTHC AKHSHU Ha SCMIIC TIO https://m.edsoo.ru/ECIJN8TF62
3paM U TIepHoIaMm
OCHOBHBIG 3TaIllbl YBOJIFOITUNA
PacTUTEIBHOTO M )KUBOTHOTO

T 3]

13 MHpa. L PAKTHTCCkad pabota 0.5 https://m.edsoo.ru/7K1LYOSCT
No 1 «M3yuenue nckomaembIx
OCTaTKOB PaCTEHUU 1
SKUBOTHBIX B KOJUIEKIIHSX)
C

14 OBPEMCHHAA CHCTEMA https://m.edsoo.ru/WSEXN9YAK
OpPraHUYECKOTO MUpa
D

15 BOJIOTH HETOBCka https://m.edsoo.ru/ADV3JERUE
(aHTpOIIOTCHE3)
JBuxymue cuibl (hakTopsl)

16 https://m.edsoo.ru/D7JZMBYPQ
aHTPOTIOreHEe3a
OCHOBHBIE CTaJ AU DBOJIIOLIAU

17 A H https://m.eds00.ru/14G19MQ4K

YCJI0BCKa



https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K

18

Yenoseueckue pacsl U
IIPUPOIHBIE alallTalluu
4eJ0BeKa

https://m.edsoo.ru/XL7QKC5PK

19

PesepBubiit ypok. O600meHNE
1o teme «BO3HMKHOBEHUE U
pa3BUTHE )KU3HU HA 3eMIIe)»

https://m.edsoo.ru/R6L7VY2GB

20

DKoJIoTus KaKk HayKa

https://m.edsoo.ru/K46 KON56I

21

Cpensl oOuTanus u
9KOJIOrHYecKre (hakTopbl

https://m.edsoo.ru/DCOIEUICY

22

AOGuoTtnyeckue (HakTopsl.
JlabopaTtopnas pabota Ne 3.
«Mopdonornueckue
O0COOEHHOCTH pacTeHUH U3
Pa3HbIX MECT OOUTAHUSD.
JlabopaTtopHnas pabota Ne 4.
«BnusgHue cBeTa Ha POCT U
pa3BHUTHE YEPEHKOB KOJIEyCa)

0.5

https://m.edsoo.ru/G7NF3P1NM

23

buoTtnueckue GakTopsl

https://m.edsoo.ru/A6Z8MGNQOR

24

OKOJIOTHYECKHE
XapaKTePUCTUKU TOMYJISALINH.
[IpakTuueckas pabora Ne 2
«Iloxcuér mIoTHOCTH
MOMYJIALMKA pa3HbIX BUIOB
pacTeHu»

0.5

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

25

Coo0bmecTBa OpraHu3MoB —
OUOIIeHO3

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

26

DKOJIOTUYECKAE CHCTEMBI
(aK0CcHCTEMBI)

https://m.edso0.ru/S1LIRWZMR



https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR

OCHOBHBIE TOKA3aTETH
3KOCHUCTEMBI. DKOJOTMUYECKIE

27 N 1 https://m.edsoo.ru/NSTEWOGPE
nupamubl. CBoiicTBa
skocucteM. CyKueccus

28 [Ipupoanbie 3K0CcHCTEMBI 1 https://m.edsoo.ru/WIDMMUBC5

29 AHTpPOINIOT€HHBIE SKOCUCTEMBI 1 https://m.edsoo.ru/WRS65U3WC
b — o

30 mocgepa — riodanyHas 1 https://m.eds00.ru/2X1VG5Q18
SKOCHUCTEMA 3EMITH
3

31 aKoHoMepHocTH 1 https://m.edso0.ru/VV5JT6B38Z
CylIiecTBOBaHUs Onocdepsl
q o

32 ClI0BEUECTBO B OnOCHEpe 1 https://m.edsoo.ru/HXCDHPXDJ
3emin
C

33 OCYHIECTBOBARME TPHPOJIBT 1 https://m.edso0.ru/187G37606
4eJJ0BeYeCTBa
PesepBubrIit ypok. O600meHNe

34 TeMbl «Co00I1IeCTBa 1 1 https://m.edso0.ru/SW5XCF3K6
3KOJIOTUYECKUE CUCTEMBIY

OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBbBI

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

CdhopmupoBaHHOCTH 3HAHUH O MECTE W POJIM OWOJIOTHU B CHCTEME
HAayyHOTO 3HAHUS E€CTECTBEHHbIX HayK, B (OpMHpPOBaAHUU
COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTHHBI MHpa M HAy4YHOTO
MHPOBO33PEHHUS; O BKJIAJAE€ POCCUWCKUX U 3apyOCKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWOJIOTUH; (PYHKLIHMOHAIBHONW TI'PaMOTHOCTH

YCJIOBCKA I PCIICHHUA ) KU3HCHHEBIX 3a/1ad

YMeHue packpbiBaTh COJAEp)KaHHE OHMOJIOTMUECKUX TEPMHUHOB H
TIOHSATHMN: )KU3Hb, KJIETKA, OpraHU3M; MeTa0b01u3M (0OMEH BEIIEeCTB U
MpEeBPAILLEHUE HHEPruu), TOMEOocTa3 (CaMOpEryisius), ypOBHEBas
OpraHu3aius KHUBbIX CHCTEM, CAMOBOCIIPOU3BEICHUE (PETTPOAYKIIMS),

HACJICACTBEHHOCTh, H3MCHYHUBOCTL, POCT U Pa3BUTUC

YMeHune  u3naraTh ~ OHOJIOTMYECKHE  Teopum  (KJIETOYHasd,
XpOMOCOMHas, MyTarmoHHas), 3akoHbl (I. Mennens, T. Moprana,
H.M. BaBunoBa) u ydeHus (0 TIEHTpax MHOTOOOpazusi U
MPOUCXOXKACHHUS  KYJIbTYpHBIX  pacteHuid H.M.  BaBwmiiosa),

OIPCACIIATh I'PaHUIBI UX IPUMCHHUMOCTHU K )XUBBIM CUCTEMaM

VYmenune BJIaACTb MCTOJaMM HAYYHOI'O IIO3HAHUS B ouoaoruu
(Ha6J'IIOI[eHI/Ie U OIIMCAaHUEC KUBBIX CHUCTEM, IPOLCCCOB U HBHGHHﬁ;
opranusanuvsa W IIPOBEACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIABHKCHHC THUIIOTE3bI, BBIABJIICHHC 3aBUCHUMOCTH MCKOY
HCCICAYCMBbIMH BCIINYNHAMU, 00BsICHEHHE MOJIYYCHHBIX PE3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHC

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

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIACIATh CYHICCTBCHHBIC IIPU3HAKHW BHPYCOB, KIICTOK
IIPOKapuoT M JOYKApUOT, OJHOKJICTOYHBIX U MHOTOKJIICTOYHBIX
OpraHnu3MOB; 0COOEHHOCTH poneccoB oOMeHa BCIICCTB u
IMpEeBpallICHUA SHEPTHUU B KIICTKC, q)OTOCI/IHTeSa, MMIACTUYCCKOI'O M
OHEPTCTUYICCKOTO O6MeHa, XCMOCHHTC3a4, MHTO3a, Meﬁosa,
OINIOAOTBOPCHUSA, PA3SMHOKCHU, WHIANBUAYAJIbHOTO  PA3BUTHA

opraHu3Ma (OHTOI'€HE3)




YMeHue NpUMEHSATh T[OJYYCHHbIC 3HAHUA M OOBSICHECHUS
OMOJIOTUYECKHUX TIPOIIECCOB U SIBIICHUH, JIJISl IPUHSATHUS IPAKTHIECKUX
pelieHuii B TIOBCEIHEBHOW IKM3HM B MENsIX 0oOecredeHus
0€30MacCHOCTH CBOETO 3/I0POBBSI U 3/I0POBBSI OKPYXKAIOLIUX JIFOACH,
COOIO/IEHUST HOPM TPaMOTHOTO TOBEACHUS B  OKpY)KaromIei
NPUPOTHON cpele; TMOHMMaHUE HEOOXOJUMOCTH HCIOJIb30BaHUs
JOCTH)KCHUH COBPEMEHHOW OHOJIOTMM U OMOTEXHOJIOTHH NSt

palOHAJIbHOI'O NPUPOAOIIOJIB30BaAHUS

Ymenue peliaTth 3JICMEHTAPHBIC TCHCTUYCCKHUEC 3aaa4ld Ha MOHO- U
I[I/IFI/I6PI/I)IHO€ CKpCIIMBAHUEC, CHCIINICHHOC HACJICAOBAHUE,; COCTABJIATH
CXEMBI MOHOFI/I6pI/II[HOFO CKpCIIMBaHUA JILIL npeacKazaHusa

HacCJICaOBaHUWs ITPU3HAKOB Y OpTaHU3MOB

YMeHue BBINONHATH JAOOPATOpPHbIE M TPAKTUYECKHE paboThI,
coOnroaaTh mpaBuia Mpu paboTe ¢ y4eOHBIM U J1TaOOPATOPHBIM

000pyI0BaHHEM

YMeHue KpuTH4ECKH OLIEHUBATh M MHTEPIIPETUPOBATh HH(OPMALIHIO
OMOJIOTMYECKOTO  COJEpPXKAHUS, BKIIOYAIOLIYIO IICEBIOHAYYHbIE
3HaHUS W3 pas3au4HbIX UCTOYHMKOB (CMMU, HaydHO-TIOMYISIpHBIC
MaTepHasbl); 3TUYECKUE AaCMEKThl COBPEMEHHBIX HCCIEIOBAaHUI B

OHOJIOrH, MEIUILIMHE, OMOTEXHOJIOT I

10

YMeHue co3iaBaTh COOCTBCHHBIC TMCBMEHHBIC U YCTHBIC COOOIICHUS,
0000111251 6MOJIOTHYECKYIO0 HH(OPMAITHIO U3 HECKOJIBKUX HICTOYHHUKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSATUMHBINA alrapar OuoJIorun

11 KIJACC

Kon
NpoBEPsSIEMOro
pe3yabTaTa

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeIHEro 001ero oopa3oBaHus

ChopmupoBaHHOCTh 3HAHUN O MECTE€ M POJM OUOJIOTHU B CHUCTEME
Hay4HOTO 3HAHUS ECTECTBEHHBIX HayK, B (OPMUPOBaAHHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MHpa M Hay4HOIO
MHUPOBO33PEHUS; O BKJIAJe POCCUHCKUX U 3apyOEkHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOrMM; (PYHKIHMOHAIBHOM TpaMOTHOCTU

YCJIOBCKA Ui PCIICHUA ) KU3HCHHBIX 3a/1a4

YmMmenue PaCKpbIBATh COACPKAHUC OMOJIOrHYECKHUX TCPMHUHOB H

TOHSTHM: BU/J, ITOIIYJISIOWA, FCHO(I)OHI[, 9BOJIIOO U, ABUXKXYIIUC CHIIbL




(daxTopsr) 3BOJIIOLUH, MPUCTIOCOOTIECHHOCTD OPraHU3MOB,
BHJI000pa30BaHMUE,  JKOJIOTHYECKHE  (PAKTOpBl,  DKOCHUCTEMA,
MPOIYIEHThI,  KOHCYMEHTBHI,  peAyIEHTBbl, IIeNH  IHUTaHUA,

IKOJIOTHYECKas MUpaMuIa, OnoreoreHos, ornochepa

YMeHune uznaratb OMOJIOTHIECKHE TEOPUH (IBOIIOIMOHHAS TeopHst Y.
JlapBuHa, CHUHTETHYECKass TEOpUS  DBOJIOLMH), 3aKOHbI H
3aKOHOMEPHOCTH (3apopliieBoro cxoactsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasieHui u myteil aBostounu A.H. CeBeprioBa, yueHust
o Owochepe B.M. Bepnaackoro), ompeaensarb TpaHULBI HX

MNPUMECHUMOCTH K ) KUBBIM CUCTEMaM

YMeHue BIaJeTh METOJaMH HAydHOTO TIO3HAHHWS B OWOJIOTHH
(HabmroleHne W OMHCAHHUE KUBBIX CHCTEM, MPOIECCOB U SBJICHUIA;
OpraHu3amusi W TMPOBEACHUE OHOJOTUYECKOTO JKCIIEPUMEHTA,
BBIJIBIOKCHHE  THIIOTE3bl;  BBISBIICHUE  3aBHUCUMOCTH  MEXIY
HCCIIeTyeMBIMHU BEJIMIMHAMH, 00bICHEHUE TIOJTYICHHBIX PE3yIbTATOB,
WCIIOJIb30BAHHBIX HAyYHBIX TIOHSITHHA, TEOPUH W 3aKOHOB; yMEHHUE

ACJIaTh BBIBOABI HA OCHOBAHUHU IOJTYUCHHBIX peSYJ'H)TaTOB)

YMeHne  BBIACTATH  CYIIECTBEHHBIE  NPU3HAKA  CTPOCHUS
OMOJIOTUYECKUX OOBEKTOB: BHUJOB, TOMYISIHA, MPOAYICHTOB,
KOHCYMEHTOB,  PEIOYyIEHTOB, OHOTCOIICHO30B M  DKOCHUCTEM;
OCOOCHHOCTH  TPOIIECCOB  HACIEACTBEHHOH  M3MEHUYUBOCTH,
€CTECTBEHHOTO 0TOOpa, BUI000pAa30BaHHUs, TMPUCIIOCOOICHHOCTH
OpPraHu3MOB, JICHCTBHS SKOJOTUYCCKUX (AKTOPOB HAa OPraHHU3MBI,
nepeHoca BEMIECTB W [OTOKAa DHEPTMM B JKOCHCTEMaXx,
AQHTPOTIOTEHHBIX HW3MEHEHHH B 9SKOCHUCTEMaxX CBOEW MECTHOCTH,

KPYroBOpOTa BEUIECTB U OMOTr€OXUMUYECKHX IIUKIOB B OHochepe

YMeHue INPpUMCHATH  IIOJIYUYCHHBIC  3HaHUA  IJIA 00BICHEHHUS
OHOJIOTHYECKUX IIpoHecCoB 1 HBHGHHﬁ, I HPUHATHUA ITPAKTHYCCKUX
peH.IeHI/Iﬁ B IOBCEOHEBHOM JKHM3HH B IIEIAX oOecneyeHus
0€30I1aCHOCTH CBOETO S3A0POBbA U 3J0POBBA OKPYKAIOMIUX J'IIOI[@I‘/‘I,
CO6J'IIO,Z[€HI/I$I HOPpM TI'paMOTHOro IIOBCIACHHA B 0pr>KaIOIJ_[eI71
HpPIpO,[LHOfI cpeac; IMOHUMAaHUC HGO6XO)II/IMOCTI/I HUCIIOJIB30BaHUA
JOCTHKEHUI COBpCMCHHOfI OuoIorun JJIA paduoOHAIBHOI'O

IMPpUPOAOTI0JIb30BAHUA

YMmenue peuaTth 3JICMCHTAPHBIC OMOJIOTUYCCKHUE 3aga4u, COCTaBJIATH

CXCMBI IIEPEHOCA BCHICCTB U SHEPTHUU B SKOCUCTECMAX (I_[CHI/I HI/ITaHI/DI)




YMeHue BBINOJHATH JAOOpAaTOpPHBIE W TPAKTHUECKUEe paboTHhI,
coOmoaTh mpaBwiIa MpH paboTe C Y4eOHBIM U JTaOOPATOPHBIM

obopynoBaHueM

YMeHue KpUTHYECKH OIICHUBATH U MHTEPIIPETHPOBATH WH(OPMAIIHIO
OMOJIOTUYECKOIO  COJEpPXKAHUS, BKIIOYAIOLIYI0 IICEBIOHAYYHbIE
3HaHUS W3 pas3nuyHbIXx ucToYHMKOB (CMMU, HayyHO-mIOMYNSIpHBIE
MaTepHuabl); pacCMaTPUBATh TJI00ATBHBIE YKOJIOTUYECKUE TPOOIEMBI
COBPEMEHHOCTH, (JOPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

TIO3HIIHIO

10

YMmeHnue cozaBaTh COOCTBEHHBIE MMCbMEHHBIE 1 YCTHBIE COOOIIEHMS,
0000111251 6M0JIOTHYECKYI0 HH(OPMAITHIO U3 HECKOJIBKUX HICTOUYHUKOB,

T'paMOTHO HUCIIOJb30BATh MMOHSITUMHBIN arrmapar OuoIorun




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

buonorus kak Hayka

1.1

buonorus — Hayka o xuBoil mpupojne. Ponp Ouosnorun B (opMHupoBaHHU

COBPEMEHHOI Hay4yHOU KapTUHBI Mupa. CrcTemMa OMOJOTHYECKUX HAyK

1.2

MeTtobl TO3HAHUS KUBOW NPUPOJIbI (HAOMIOAEHNE, SKCIIEPUMEHT, OMHCAHUE,
U3MEpeHne, KiacCHu(UKauus, MOAEIMpPOBaHME, CTaTHCTUYecKas oOpaboTka

JTAHHBIX )

JKuBrIle cucTeMBl 1 UX opraHusanmnsa

2.1

Kusble cucteMbl (OMOCHCTEMBI) KaK MpeaAMET n3ydeHus: ouosnoruu. CBoiicTBa

OMOCHCTEM B UX pazHOOOpasue

2.2

YpoBHU opraHu3ani OMOCHCTEM: MOJICKYISIPHO-TEHETUUECKHH, KICTOYHBIMH,

OpraHW3MEHHBIN, TOMY/ISIIHOHHO-BUIOBOH, SKOCHCTEMHBIN, OMOCEpHBIN

XUMUYECKUN COCTaB U CTPOCHUE KIIETKU

3.1

XUMUYECKUH COCTaB KIETKH. XHUMHUYECKHE OHIIEMEHTHI: MaKpO3JIEMEHTHI,
MHKpO3JIeMeHThl. Boma W MuHepanbHble BemecTBa. {OYHKIMM BOJIBI U

MHHEPAJIBHBIX BEMICCTB B KIICTKE. Hozmep;xaHHe OCMOTHYECKOI0 OanaHca

3.2

benku. CoctaB M cTpocHHE OCJIKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OCIKOB.
HesamenumMple ¥ 3aMEHHUMBIE AMHHOKHCIOTBL. AMMHOKHCIOTHBIH COCTaB.
YPOBHHU CTPYKTYPBI OIIKOBOI MOJICKYJIBI (IIEPBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTHYHASI CTPYKTypa). XHUMHUYECKHE CBOWCTBA O€iKoB. buonoruueckue
(GbyHKIMH OENKOB.

depmeHTHI — OHoJIoTHYecKkre KaTaimu3aTopbl. CTpoeHHe epMeHTa: aKTUBHBIN
HEeHTp, cyOcTtpaTHas cnenuduuHocts. Kodepmentsl. Butamuubl. Otnnuus

Q)epMCHTOB OT HCOPTraHNYCCKHUX KAaTAJIN3aTOPOB

3.3

VYraeBoipl: MOHOCaxXapuIsl (III0K03a, pudo3a U JIe30KCupr003a), Aucaxapuibl
(caxapo3a, J1akTo3a) W MoJMCaxapuibl (Kpaxmai, TJUKOTEH, IeJUTI003a).
buonornyeckue GyHKIUN YTIEBOJIOB.

Jlunuasl:  Tpurauuepuabl, crepounsl,  Gochomunuasl.  ['mapoduibHO-
ruspodoOHbie cBolicTBa. buomorndeckue ¢ynkuuu nununos. CpaBHeHHE

YrijieBo0B, OCJIKOB M JIMTIUI0B KaK HCTOYHHUKOB SHEPTHUU




3.4

Hyxneunossie kucnotsr: JIHK u PHK. Hykneotu sl — MOHOMEPBI HYyKIIEHHOBBIX
kucnot. Crpoenue u ¢dynkimuu JIHK. Crpoenue m ¢ynkuum PHK. ATO:
CTpoeHue 1 PyHKIUU

3.5

Hwuronorusa — Hayka o kietke. Knertounas teopusi. MeTo bl u3y4eHus KIETOK

3.6

Krnerka kak nenocrHas xxuBasi cuctema. O0Ire NpU3HAKK KIETOK: 3aMKHYTas
HapyxHas MeMOpaHa, moJnekynbl JIHK kak renerwueckuii ammapar, cuctema

cuHTEe3a Oernka

3.7

Tunel K1€TOK: SyKapruoTUUYecKas U mpokapruotuyeckas. OCOOEHHOCTU CTPOEHHUS
npokapuoTuueckoil  kietku. Kierounas crenka Oakrepuil. Ctpoenue
JYKapUOTHYECKON KiIeTKH. OCHOBHBIE OTIUYHS PACTUTEIBHOM, XKUBOTHOU U

rpuOHOM KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAsl CTEHKA, TIMKOKAIMKC, X
¢byakmuu. [Tnasmatnyeckas meMmOpana, e€ cBoiicta u pynkiuu. Lutomnasma u
e€ opra"ouapl. OgHOMEMOpaHHbIE OPraHOUAbl KIIETKU: SHJOIIa3MaThyecKast
cetb (DOIIC), ammapar [ombmxu, im3ocombl. [lomyaBTOHOMHBIE OPTraHOWIBI
KJIETKU: MUTOXOHJAPHH, TutacTUAbl. [IponcxokieHre MUTOXOHIPUN U TUTACTHI.
Buner miactun. HememOpaHHbIe OpraHouIpl KJIETKH: pHOOCOMBI, KJIETOUHBIN

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

3.9

SAnpo — perynaropHsiii neHTp KieTku. CTpoeHue sjpa: siaepHas 000JouKa,

KapuoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEILIECTB B KJIETKE

}KI/I3H6,Z[GSITCJ'IBHOCTI) KIICTKHU

4.1

OOmeH BemiecTB, WM MeTa0o0JMU3M. ACCUMUIAIMS (TIaCTHYECKUN OOMEH) U
JTUCCUMWIALINS (SHEPreTUYeCKUd OOMEH) — JIBE€ CTOPOHBI EIMHOTO Ipolecca
MeTtabosim3ma. Tumnbsl oOMeHa BEIIeCTB: aBTOTPOGHBIN U TreTepoTpodHbIid. Pob

(I)epMCHTOB B oOMeHe BCIICCTB U IIPCBPALICHHNU SHCPIruU B KIICTKC

4.2

®otocuntes. CperoBas u TeMHOBas ¢a3bl hoTocunTe3a. Peakunu porocuHTesa.
DddexTuBHOCTh PoTOCHHTE3a. 3HAUeHUE (HOTOCUHTE3A TS KU3HU Ha 3emiie.
Bnusnue ycnmoBuit cpenbl Ha (OTOCHHTE3 M CIOCOOBI TOBBIIICHUS €rO
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3HUpyIole OakTepuy. 3Ha4eHHe XeMOCHHTe3a [Uis

JKA3HM Ha 3emiie

4.3

9HepreTquCKHﬁ OOMEH B KIIETKE. Pacmemnnienue BCIICCTB, BBIACIICHHUC H
AKKYMYJIIMPOBAHUEC OSHECPIruu B KIICTKEC. OTalbl OHEPTCTUYCCKOTO oOMeHa.
I'mukonus. BpO)KCHI/IC n €ro BUIHI. KI/ICHOpO,Z[HOC OKHCJICHHEC, UJIN KJICTOYHOC

npIxaHue. DPPEeKTUBHOCTh IHEPreTUIECKOTO 0OMeHa




4.4

Peakium wmarpuuHoro cuHre3a. lenHernyeckas wuHpopmamus u JHK.
Peanuzanus renernuyeckoil MHPOpMALUHN B KIIETKE. ['eHETHUECKHI KOl U €ro
cBoiicta. Tpanckpurnius — marpuunsiii cuate3 PHK. Tpancisuus — 6nocunres

6enka. KogupoBanue amuHOKHCIOT. Posib prbocom B OrocuHTe3e Oenka

4.5

Hexnerounsie ¢opmbl sxu3HM — BUpYCHl. Mctopust oTkpbiTHs BupycoB (.M.
WBanoBckmii). OCOOCHHOCTH CTPOCHHS M IKU3HENEATEILHOCTH BHPYCOB.
bakrepunodarn. bone3nu pacteHHii, XUBOTHBIX M YEJIOBEKA, BBHI3bIBACMBIC
BUpycamu. Bupyc ummynoneduuura yenoseka (BUY) — Bo3oyaurens CIIN da.

[IpodunakTrka pacnpoCTpaHEeHHs] BUPYCHBIX 3a00J1€BaHUIMA

PasMHOkeHNE 1 MTHANBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounsrii 1uki, wiM KU3HEHHBIW WMWK kieTku. Mutepdaza m mMuTos.
[Ipoueccel, nporekaromue B uHTEpdase. Pernmmkanus — peakuuss MaTpUIHOTO
cunte3a /IHK. Crpoenne xpomocom. XpoMOCOMHBIH HAOOp — KapUOTHIL.
JluniouHBIH W TAIlUIOMTHBIA ~ XPOMOCOMHBIE  HAOOpBI.  XpOMaTHIBI.
HuTonornyeckue OCHOBBI PA3MHOXKEHUS U HWHAWBHUIYaJbHOTO Ppa3BUTHUA
OpPraHNU3MOB.

Henenne xnetkn — muto3. Cragum murtosza. [Iponeccel, mpoucxoadmue Ha

Pa3HBIX CTAAUAX MUTO3A. bromornaeckuii CMBICII MUTO3a

5.2

®opMbI pa3MHOKEHHSI OPraHM3MOB: OecroJioe W TosoBoe. Buabl Oecnosoro
pa3sMHOXEHHS: JCJICHHE HAaIBOE, IMOYKOBAaHHE OJHO- M MHOTOKJICTOYHBIX,
criopooOpa3oBaHue, BEreTaTHBHOE pa3MHOXKCHHE. HckyccTBeHHOE

KIIOHHUPOBAHUE OPraHU3MOB, €I'0 3HAYCHUEC IJI1 CCIICKIUN

5.3

[TonoBoe pa3MHOMXKEHHUE, €ro OTIIMYUS OT OECIIOJIO0TO.
Meiio3. Cramuu meito3a. Ilpoueccsl, mpoucxoisniue Ha CTagusx Meio3sa.
[ToBenenue xpomocom B Mmenose. Kpoccunrosep. buosiormyeckuii cMbIca U

3Ha4YECHUE MeHo3a

5.4

I'amerorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK Y dKUBOTHBIX. [o10BBIE
JKeJe3bl: CeMEHHUKH U snYHUKU. OOpa3oBaHue U pa3BUTHE MOJOBBIX KIETOK —
rameT (CepMaTo30u/1, SHIEKIeTKa) — criepMaToreHe3 u oorenes. OcoOeHHOCTH

CTPOCHHUA SIMIEKJICTOK U CIICPMATO30U10B. OHJ'IO,Z[OTBOpeHI/Ie. HapTCHOFGHCS

5.5

WnpuBuayansHoe  pa3BuTHE  (OHTOTEHE3). OMOpPHOHAlIbHOE  pa3BUTHE
(3MOpuorenes). Dtarnbl SMOPHOHAIBHOTO PAa3BUTHUS Y TO3BOHOYHBIX )KUBOTHBIX:
npoOieHue, racTpyssus, opraHorenes. IloctamOpuonansHoe pa3Butue. THIlbl
HOCTAMOPHOHANIBHOTO Pa3BUTHSL: MpsAMOE, HempsaMoe (IMYMHOYHOE). BiusHue
Cpezbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE

ypOZCTBa.




Poct u pasButue pacteHuil. OHTOr€HE3 IIBETKOBOI'O PACTEHMS: CTPOCHHE

CCMCHHU, CTAIUN PASBUTHUA

HaCHeI[CTBeHHOCTB U USMCHYMBOCTb OPraHU3MOB

6.1

[Ipeamer u 3amaun reneTuku. Mctopus pasBuTrs reHETUKU. BKita poCCUMCKHUX
U 3apyOeKHBIX YYEHBIX B pa3BUTHE TEHETHKH. MeToabl T'eHETUKU
(THOpHUIOIOTHYECKUH,  ITUTOICHETUYCCKUH,  MOJICKYISPHO-TCHETHUCCKUN ).
OcHOBHbIE Fr€éHEeTHYECKHE NOHTHSL. | 'eHeTHuecKasi CMUMBOJIMKA, UCTIOJIb3yeMasi B

CXeMax CKpelMBaHUN

6.2

3aKOHOMEPHOCTH HACJIEJIOBAaHMS TMPU3HAKOB, ycTaHOBIeHHbIE . Mennenewm.
MonoruOpuaHOE CKpellUBaHWE. 3aKOH eIuHOO0Opa3us TUOPHUIIOB TEPBOTO
nokojeHus. I[lpaBuino AOMMHHpOBaHUS. 3aKOH pacUIEIJICHUS MPU3HAKOB.
I'mnioresa unctoTel rameT. [10JIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JlurnbpuaHoe ckpenMBaHue. 3aKOH HE3aBUCUMOTO HACJEAOBAHUS MPU3HAKOB.
[{utoreHeTnyeckne OCHOBBI AUTUOPHIHOTO CKpPEIIMBAHUS. AHAIW3UPYIOIIEe
ckpenuBanue. Mcrmonp30BaHME — aHATU3HPYIONIETO  CKPENIUBAHMUS IS

OTIpe/ieNIeHuUs] TEHOTHIIa 0COON

6.3

CueruieHHOe Hacien0BaHue npu3HakoB. Pabota T. MopraHna no cuenjieHHOMY
HacleIOBaHUIO TeHOB. HapymieHuwe cuersieHuss TE€HOB B  pe3yibTare
KPOCCHHIOBepa. XPOMOCOMHAsl TEOpHsl HACJIEICTBEHHOCTH. [ eHeTmueckue
KapThl.

I'eneruka mosa. XpoMOCOMHOE OIpeneieHue moJjia. AyTrOCOMbl U TIOJIOBBIE
XpoMocoMBl. ['oMorameTHble U reTeporaMeTHble opraHusMbl. HacnemoBanue

IMPHU3HAKOB, COCIJICHHBIX C ITIOJIOM

6.4

M3MeHYnBOCTSD. BI/II[BI U3MCHYHMBOCTH: HCHACIICACTBCHHAaA U HACJIICACTBCHHAaA.
Pomb cpeabl B HeHaCHeﬂCTBeHHOﬁ N3MCHYHUBOCTH. XapaKTepI/ICTI/IKa
MOI[H(bHKaHHOHHOﬁ U3MCHYMBOCTH. BapI/IaHHOHHBIﬁ paAd W BapuHallMOHHAsA
KpuBas. HopMa pCaKimuu IIPpHU3HAKA. KonndecTBeHHBIE M KadyeCTBEHHEBIC

IIPU3HAKHW U UX HOpMaA PCAKIUU. CsolicTBa MO,HH(i)HKaHHOHHOﬁ HU3MCHYNBOCTH

6.5

HaCJ'Ie,Z[CTBeHHaSI, WM T CHOTHUIIMYCCKasA, HU3MCHYHNBOCTBD. KomOnnaTtuBHas
W3MEHYMBOCTh. Melo3 W HOJ0BOM nmpouecc — OCHOBa KOMOMHATHUBHOM
HNU3MCHYHNBOCTH. MYTaI_[I/IOHHa}I HN3MCHYHUBOCTD. KJ'IaCCI/I(I)I/IKaHI/IH MYTaHHﬁI
TCHHBIC XPOMOCOMHBIC, TCHOMHBIC. Yacrora n IMPUYINHBL MYTaHHﬁ. My’TaFCHHBIe
(I)aKTOpLI. 3aKOH TOMOJIOTHYECKHX psAAOB B HaCJIEICTBEHHON HM3MEHYHUBOCTH

H.N. BasuioBa

6.6

I'enetnka dYemoBeKa. KapI/IOTI/IH yenoBeka. OCHOBHEIC METOJAbI TCHCTHUKHU
YCJI0BCKaA: reHeanomqecm/Iﬁ, 6JIPI3HCLIOBBII>1, HHTOTeHeTI/I‘{eCKI/II‘;I,

OMOXMMUYECKUH, MOJEKYyIsIpHO-TeHeTnueckuil. CoBpeMeHHOe oOIpeseeHne




IEHOTUIIA: IOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomompio ITI[P-ananu3a. HacieacTBeHHble 3a00JIEBaHMS 4YEJIOBEKA: I'€HHbBIE
001e3HH, O0JIE3HU C HACIEACTBEHHOM MPEIPaCIOI0KEHHOCThIO, XPOMOCOMHBIE
6one3nu. CoMmaTuyeckue U TreHepaTHUBHbIE MyTauuu. [IpuHIMIBI 370pOBOTO
oOpa3a >KM3HHM, JMArHOCTHKH, NPOPWIAKTUKM U JICUEHUS TIE€HETUYECKUX
0one3Hel. MenKo-reHeTu4ecKkoe KOHCYJIbTUPOBaHHUE. 3HAUEHUE METUIIMHCKOM

TCHCTUKHU B IPCAOTBPAILICHNHN U JICUCHUHN I'CHETUYCCKUX 3a00J1eBaHMil YEIOBEKA

Cenekuust opranu3MoB. OCHOBBI OMOTEXHOJIOT U

7.1

Cenexkuusi Kak Hayka U IpOLECC. 3apoXkJACHUE CENEKIUU U JIOMECTHUKAIMsL.
VYyenue H.M. BaBwioBa 0 MEeHTpax NPOUCXOXKACHUS M MHOTO0Opazus
KYJIbTYPHBIX pacTeHUH. L[eHTphl MPONCXOXKIEHUS JOMAIIIHUX KUBOTHBIX. COpT,

nopoja, MTaMM

7.2

CoBpemMeHHbIE METObl CeNeKIUU. MaccoBbIi U MHIUBHUIYyaIbHBIH OTOOpHI B
CEJIEKLIMN pacTeHWH M KMBOTHBIX. OleHKa 3KcTepbepa. bim3kopoicTBeHHOE
ckpernuBanne — WHOpuaMHT. Yuctas nuHusg. CKpenMBaHWE YUCTHIX JTUHUH.
I'erepo3suc, nnu rubpuanas cuia. HepoacTBeHHoe cKkpelliuBaHye — ayTOpUAMHT.
Otnanénnas rubpupuzanus u e€ ycnexu. VICKycCTBEeHHBI MyTareHes u
MIOJIy4YEHUE TOJNHILIONIOB. JIOCTMIKEHUS CEICKUUU PACTCHUM, XUBOTHBIX U

MHUKPOOPIraHU3MOB

7.3

buotexHosoruss Kak oOTpacib MNPOU3BOACTBA. ['€HHas WHXeHepusd. ITarllbl
co3nmanus pekomOuHantHoM JIHK wm Tpancrennbix opranusmoB. Kierounas
uHkeHepusi. Kierounble KynbTypbl. MUKpPOKIOHAJIbHOE pPa3MHOXKEHHE
pactenuii. KiioHHMpoBaHHE BBICOKOTPOAYKTUBHBIX CEIbCKOXO3HCTBEHHBIX
OpraHM3MOB. JKOJOTHYECKHE U dTHYeckue npoodieMbl. MO — reHeTuyecku

MOI[I/I(bI/II_[I/IpOBaHHI)Ie OpraHnu3Mbl

11 KIJACC

Kon

IIpoBepsieMblii 3JIeMeHT cOIepKAHUS

DBOJIIOIIMOHHAS OUOJIOT U

1.1

DBOJIOLIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CuzerensctBa  3BOJIIOLMU.  [laneoHTONIOTHYECKUE:  MOCIENOBATEIBHOCTD
HOSIBICHUS] BUJIOB B MaJCOHTOJOIMYECKOW JIETONHMCH, TNEpPEeXOHble (HOPMBL
buoreorpaduueckue: cxoncTBo M paznuuue ¢GayH U (QIOp MaTEpPUKOB H

OCTpPOBOB. 3M6pI/IOJ10TI/I‘-ICCKI/ICZ CXOACTBA U pa3jinvunsa 3M6pI/IOHOB Pa3HbIX BUIOB




103BOHOYHBIX. CpaBHUTEIbHO-aHATOMUUYECKNE: TOMOJIOTMYHBIE, aHAJIIOTUYHbBIE,
pyIUMEHTApHBIE OPraHbl, aTaBU3Mbl. MOJIEKYIISIPHO-O0MOXUMHUYECKHE: CXOJCTBO
MEXAaHHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX IYTEH y BCEX

OPraHu3MoOB

1.2

OpomoumonHas Tteopus Y. JlapBuna. Ilpeamocbuiku  BO3HMKHOBEHHUS
JapBUHM3Ma. J[BUKylMe CUibl 3BOJIOLMM BUAOB 1o JlapBuHY (M30BITOUHOE
Pa3MHOKEHME IIPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAs N3MEHUYUBOCTD,

0opb0a 3a CcyIecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrternueckass Teopus dsBofonuu (CTD) W OCHOBHBIE €€ TOJOXKEHMUS.

MuxposBomtonus. [lonmymamus kKak eIMHUIA BUAA U 3BOJIOLHHI

1.4

JBuxymue cuibl ((paxTophl) 3BOIONMM BUAOB B Mpupoje. MyTallMOHHBIH
npouecc U KOMOMHATUBHAS W3MEHUUBOCTb. [lomynsnoHHbIE BOIHBI U JIped
reHoB. M3onsuusa u murpanus. EctectBenHbiit 0TO0p — HampaBJsitoninii pakrop
sBoJIFOLIMU. POPMBI ECTECTBEHHOTO 0TOOpA.

[Ipucnoco6neHHOCTh OPraHu3MOB Kak pe3yiabTaT dBoionuu. I[lpumepst
MPUCTIOCOOTIEHUH y OpraH3MOB. ApoMOPG 036l B UIMOATATITAITUH.

Bunx wu  BupooOpazoBanme. Kpurepun Buma. OcHoBHbIE  (POpMBI

BH1000pa3oBaHus: TeorpadudecKoe, IKOJIOTHIECKOES

1.5

Makposomtonusi.  DPopmbl  3BOTIONUU:  (punmeTuyeckas, JIUBEPTreHTHAs,

KOHBEpreHTHas, napasienabHas. HeobpaTumocTs 3BotonnN

Bo3HukHOBEHHE 1 Pa3BUTHUE )KU3HU HA 3emie

2.1

JloHay4yHble MNpENCTaBICHUS O 3apOXKACHMM JKM3HU. HayuHble TuUnoTessl
BO3HHMKHOBEHHUS >KM3HU Ha 3emiie: a0HoreHe3 W MaHClepMus. XUMHYecKas
3BOJIIOLHUS. ODKCHEPUMEHTAIBHOE TMOATBEPKIACHUE XUMUYECKOW SBOJIIOLIMU.
Hauanpabie sTanel 6uosnorudeckoi ssomtonuu. ['mnoresa PHK-mupa. IlepBbie

KJIICTKH U UX 3BOJIFOIIMA. cDOI)MI/IIZ)OBB.HI/IG OCHOBHBIX I'PYIIIT J)XKUBBIX OPraHnu3MoOB

2.2

PasButne xu3Hu Ha 3emiie mo 3pam U nepuojam. Kartapxeil. Apxeiickas u
npotepo3oiickas dpbl. Ilaneos3oiickas 3pa U €€ mEpUOIbl: KEMOPHICKHIA,
OPJAOBUKCKHM, CUIYPUUCKUN, JEBOHCKUM, KaMEHHOYIOJIbHBIM, IEPMCKHUU.
Me3o30iicKkas 5pa 1 €€ epUoAbl: TPHACOBBIN, FOPCKU, MEJIOBOM.

KaiiHo30lickas 3pa W €€ TepuoAbl: MalCOrCHOBBIN, HEOTEHOBBIN,
AQHTPOIIOrE€HOBBIM. XapakTEpPUCTHKA KIMMaTa M TE€OJOTMYECKUX IIPOLIECCOB.
OCHOBHBI€E ATaIlbl SBOJIIOLUN PACTUTEIBHOTO U )KMBOTHOTO MHpa. ApoMop(ho3bl
y pacTeHHMH U KUBOTHBIX. IlosiBIEeHUME, pacuBeT U BBIMUPAHUE TIPYII KUBBIX

OpraHnu3MOB




2.3

Cucrema OpraHMYecKOro Mupa Kak oOTpaxeHue 3Boiatoluu. OCHOBHbIE

CHUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB

24

DBoIONMs YesloBeKa. AHTPOIIOJIOTHS Kak Hayka. Pa3BuTHE MpencTaBIeHHH O
IPOMCXOXICHUU YelloBeKa. MeToapl m3ydeHus aHTpororeHesa. CxoacTBa u
pa3uums YeloBeKa u KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHHE YETIOBEKA.

JBwxymiie cuibl (pakTopsl) aHTporioreHe3a. HacnencTBeHHass HN3MEHUMBOCTD U
ecTeCTBEeHHBIH 0TOOp. OOmecCTBeHHBIH 00pa3 >KU3HU, U3rOTOBICHHE OPYAWi

TPy/a, MBILICHHUE, PEYb

2.5

OcCHOBHbBIE CTaJAMM U BETBH HBOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
ymenslid, YemoBek mnpAMoxoadmui, YenoBek HeaHAepTanbCKui, YesoBek
pazymHblid. Haxoku nckonmaembIX OCTaHKOB, BPEMS CYILIECTBOBaHUS, 00J1acTh

pacripocTpaHeHusi, 00bEM FOJIOBHOIO MO3ra, 00pa3 KU3HHU, OPyIUs

2.6

UYenoseueckue packl. OCHOBHBIE OOJIBIINE pachl: €BpONeOnHas (eBpa3uiickas),
HErpo-aBCTpajiouaHasi  (PKBaTOpUalbHAasg),  MOHIOJIOMAHAs  (a3MaTCKO-
aMepuKkaHckas). UepThl MpUCIIOCOOIEHHOCTH TPEJACTaBUTENIEH YEeIOBEUECKHUX
pac K ycinoBHsIM cymecTBoBaHusA. EnMHCTBO wenoBeueckux pac. Kputumka

pacu3ma

Opranu3Msl ¥ OKpyXkarolas cpea

3.1

DKOJIOTHSI KaK HayKa. 3aJayd M pa3fesibl SKOJOTUU. MeTOoabl 3KOJIOTHYECKHX
rccaea0BaHuM. DKOJIOTHYECKOEe MUPOBO33peHue. Cpesibl 00MTaHUs OPraHU3MOB:

BOIHAasA, HA3EMHO-BO3AYIIIHAA, IIOYBCHHAA, BHYTPUOPraHUu3MCHHAasA

3.2

Okonoruueckue (akrtopsl. Kiaccupukanus skosnoruyeckux — (HakToOpoB:
abuoTuyeckre, OMOTUYECKHME U aHTpONOreHHbe. JlelicTBHE HSKOIOIMUECKUX

(hakTOpOB Ha OPraHU3MBbI

3.3

Abunotuueckue (akTOpbl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPHOIU3IM.
[IpucnocobneHnss OpraHu3MoB K JIEHCTBUIO aOMOTHYECKHX (aKTOPOB.

buonornueckue PUTMBI

3.4

buotnyeckue dakropsl. Bunpl 6MOTHYECKMX B3aUMOJCHCTBHI: KOHKYPEHIIHS,
XHUIHAYECTBO, TMApa3UTU3M, MYTyalu3M, KOMMEHCaIu3M (HaxJIeOHHYECTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HeWTpanu3Mm. 3HadeHHe OUOTUYECKUX

B3aMMOJCUCTBUM JJIs CymeCTBOBAHUS OPIraHU3MOB B IIPUPOJAHBIX COO6H_ICCTB8.X

3.5

OKOJIOTHUYECKHE XapaKTCPUCTUKU MOITYJIALIUNA. OcHoBHBIE IIOKa3aTCIn
nonyidanuu: YUCICHHOCTD, IIOTHOCTL, POXKIAACMOCTb, CMCPTHOCTL, IIPUPOCT,

MuUrpanusl. I[I/IHaMI/IKa YUCJICHHOCTHU MOMYJIAINU U eé peryisusa




COO6H.[€CTBa 1 3KOJOI'MYCCKUEC CUCTEMBI

4.1

CoobmecTBo opranuzMoB — OuoneHo3. CTpyKTypsl OHMOIIEHO3a: BHUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckas (mumieBas). Buabl-momuHanThl. CBsi3U B

OnoleHo3e

4.2

Okojorudeckue cuctembl (dkocuctembl). llonstue 006 23KocucremMe u
OuoreoreHo3e. DOYHKIHMOHAIbHBIE KOMIIOHEHTbI SKOCHUCTEMBI: IPOIYLEHTHI,
KOHCYMEHTBI, peaylueHThl. KpyroBopoT BemecTB M IOTOK DJHEPIUU B
skocucteme. Tpodudeckue (MUIEBbIE) YPOBHU dKOCUCTEMBI. [InIieBbIe 1IeTH U
cetu. OCHOBHBIE TIOKa3aTeNIM SKOCUCTEMbI: Ouomacca, MPOJIYKIIHS.
DKOJIOTHYECKHE MUPAMUJIBI: TPOIYKIIUU, YUCIEHHOCTH, OnomMacchl. CBOMCTBA

9KOCHUCTEM: YCTOMUYMBOCTb, caMoOperyisinusl, pazsurue. Cykueccus

4.3

[IpuponHbIE SKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCUCTEMA XBOMHOTO WIH
IIMPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOT€HHbIE 3KOCUCTEMBL. ATpOSKOCHCTEMBI. Ypb60osKOCHCTEMBI.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHHE arpO’IKOCUCTEM U YPOOIKOCHCTEM.
buopaznooOpazue kak ¢akTop ycTOWYMBOCTH 23KocucteM. CoxpaHeHHe

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenue B.U. Bepnanckoro o Ouocdepe. I'paHuipl, cocTaB U CTPyKTypa
ouocdepsl. Kupoe BemectBo u ero GyHkuuu. OcobeHHOCTH OnMochepsl Kak
r100aNbHOM 3KOCUCTEeMBI. J/[MHaMu4eckoe paBHOBecHEe W oOpaTHas CBSI3b B
ouocdepe. KpyroBopoThl BEmIECTB W OMOTCOXMMUYECKHUE IMKIIBI AJIEMEHTOB

(yrnepona, a3oTa). 30HaILHOCTH OMOChepbl. OCHOBHBIC OMOMBI CYIITH

4.5

YenoseuecTtBo B Onochepe 3emin. AHTPOTIOTEHHBIE U3MEHEHUs B OHocdepe.
I'moGanbHBIE YKOJIIOTUYECKUE TPOOIIEMBI.
OcHOBa palMOHAIBHOTO YOPABIEHUS TMPUPOAHBIMU pecypcamMu U HX

HCIIOJIBb30BAaHUC. I[OCTI/DKCHI/IH OHOJIOTHUH U OXpaHa IIpUpPOabl




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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