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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJIOTMH TEOPETUYECKYIO OCHOBY IS
OTIpEeIeNIeHHs] TMOAXO0J0B K (OPMUPOBAHUIO COJAEPNKAHUS ydeOHOro mpeamera
«buonorus» coctaBwiM: KoHuenryaiabHble Tnonoxkenus PIroOC COO o
B3aMMOOOYCIIOBIICHHOCTH  IIeJiel, COJep>KaHus, pe3yabTaToB OOy4YeHUs U
TpeOOBaHMI K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LENSIX U
NPUHIMIAX, XapaKTEePU3YIOUIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit deneparuu, a TakkKe IMOJOKEHUS O
cnenuduke OMOIOruy, €€ 3HAaYeHUU B MMO3HAHUH KUBOW MPUPOBI U 00ECTICYCHUH
CYILECTBOBAaHMS YeNoBeyecKkoro odmiectBa. CorjiiacHO Ha3BaHHBIM MOJIOKEHUSM,
oTpezieNieHbl OCHOBHBIC (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owomoruu Aa€T TpeACTaBIeHHWE O IeNIX, 00 oOmIei
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS M Pa3BUTHS OOYYAIOIIMXCS CpEICTBAMHU
yueOHoro mpeamera «buonorusi», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepkKaHUe, €ro CTPYKTYpy, pacmpelneieHue Io pasjeinam U Temaw,
PEKOMEHYEMYIO IOCJIEI0BATENbHOCTh U3yYEHUsI YYEOHOr0 Marepuayia ¢ y4ETOM
MEXIPEJAMETHBIX ¥ BHYTPUIPEAMETHBIX CBS3€H, JOTMKH 00pa3oBaTENbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00yUYarommnXcs.

B nporpaMmvMe mo OuomoruM TakXKe YUYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM pe3yibTaTam
oOyueHuss B (OPMHPOBAHMM OCHOBHBIX BHJIOB Y4YEOHO-IIO3HABATEIbHOU
JeATeTbHOCTU/Y4eOHBIX JEHCTBUI OOYYarOIIUXCsl MO OCBOEHUIO COEpKaHUs
OHMOJIOrMYecKOro 0Opa3oBaHuUs.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BBIH yPOBEHB) peain30BaH
NPUHIUIT TPEEMCTBEHHOCTH B HW3y4YeHHMU Owuonoruu, Ojaromaps demMy B HeEH
NPOCMaTPUBAETCA HANpPAaBICHHOCTh Ha pPa3BUTHE 3HAHUM, CBS3aHHBIX C
(GopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOI'O  MHPOBO33pPEHUS, [IEHHOCTHBIX
OpPUEHTALIMNA JTMYHOCTH, SKOJIOTHUECKOI0 MBILIUICHUS, MPEACTaBICHUI O 310POBOM
o0pasze KU3HM U OEpEeXKHBIM OTHOIIECHHUEM K OKPYKAIoIIel MPUPOIHOU cpele.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIEeOMOIOTMYECKUX TEOpHUH, a TakKe 3HaHUM O
CTPOCHHHM >KMBBIX CHUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B
HUX TNPOLIECCOB B MPOrpaMMe MO OMOJOTHM yJEJIE€HO BHHUMAHHUE HCIOIb30BAHUIO
NOJTYyYEHHBIX 3HAHUW B MOBCEAHEBHON JKU3HM JJIsI PEIICHUS MPUKIIATHBIX 3a/1a4, B
TOM 4HCIie: NMPO(UIAKTUKU HACIEACTBEHHBIX 3a00JE€BaHUI YEIOBEKa, MEIUKO-
Te€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTMYECKU
1EeIecOo00pa3HOro TMOBEIEHUS B OKpPYXKAIOIIEH MNpPUPOIHOM cpene, aHaius3a
BIIVSTHUSI XO3SIICTBEHHOW JEATEIHHOCTH YEJIOBEKa Ha COCTOSHHUE TMPHUPOAHBIX U
UCKYCCTBEHHBIX 9KOCUCTEM. Y CWICHHE BHUMAHUSA K MPUKIIATHONW HAMPABICHHOCTH
yuebHoro npeamera «buonorus» MpoIUKTOBAHO HEOOXOAMMOCTBIO OOecreueHus



YCJIOBUH JIJISI peIIeHUs OAHOM M3 aKTyallbHBIX 3aJlau IIKOJILHOTO OMOJIOTMYECKOro
oOpa3oBaHus, KOTOpass mpeanonaraer (opmMupoBaHue Yy 0Oydarouuxcs
CIIOCOOHOCTH aalTUPOBAThCS K U3MEHEHHUSIM JIUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpA.

buonoruss Ha ypoBHE cpenHero oOIero oOpa3oBaHUS 3aHUMAET BaXKHOE
mecto. OHa obecrieunBaer (OopMUpPOBAHUE y OOYYAIOMIMXCS MPECTABICHUM O
HAyYHOU KapTHUHE MHpA, pacIupsieT U 0000IaeT 3HaHUS O KUBOHM mpupoje, €€
OTJINYUTENBHBIX MPU3HAKaX — YPOBHEBOW OpPraHM3allMd W JBOJIIOLWH, CO3MAET
yCJIOBUSL  JJIA: TIO3HAHMS  3aKOHOB  JKMBOM  mpupojabl, GHOpMUPOBaHUS
(GYHKIIMOHAIBHONW T'PAMOTHOCTH, HABBIKOB 370POBOTO W 0Oe3omacHoro oobpasa
KU3HH, SKOJIOTMYECKOr0 MBIIUIEHUS, IEHHOCTHOTO OTHOILIEHUS K )KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHS UMEET TAKXKE JIJISl PEllIeHUs BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeIHero  oOmero  oOpa3oBaHUs,  COLMATU3ALUU
oOyuaroruxcs. M3ydenune Omomoruu oOecrieunBaeT yciaoBus sl (opMupoBaHUS
WHTEJUIEKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYIbTYpbI, CIOCOOCTBYET MHTErpalii OUOJIOTHYECKUX 3HAHUHU C
NPEJICTABICHUSAMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpadun. Ha3zBaHHble TOJIOXKEHUS O MpeJHA3HAYEHUU Y4EOHOro mpeamera
«buonorus» COCTaBWIM OCHOBY IS OIpeAeieHuss IMOAX0/I0B K OTOOpy U
CTPYKTYPUPOBAHHUIO €ro COJAEp)KaHUs, MPEACTaBICHHO0 B Iporpamme Io
OMOJIOTHH.

Ot16o0p conmepxkanusi yuebHoro mnpenmera «buonorusi» Ha 0a30BOM YpPOBHE
OCYIIECTBJIIEH C MO3UIUHA KYJIbTypOCOOOPa3HOTO TMOJXO0/a, B COOTBETCTBUU C
KOTOpPHIM OOy4aromuecs JOJKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBIE [JIs
dbopMupoBaHuss 00IIEH KyIbTYphI, OMNPEICISIONINE aJeKBaTHOE IOBEICHHE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOIHON cpefie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTUYECKOM AesTenbHOCTH. Oco0oe MEeCTO B ATOM CHUCTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIepKaHusl, KOTOPbIE CIY>KaT OCHOBOM 711 (popMUpOBaHUS
MPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KApTUHE MHpA U
[IEHHOCTHBIX  OpPUEHTAlUSIX  JUYHOCTH, CHOCOOCTBYIOIIMX  TyMaHU3alluu
OMOJIOTUYECKOro 00pa30BaHMS.

CTpyKTypUpOBaHUE COJAEpXKaHUs Y4eOHOro MmaTepuajia B NIpOrpaMme IIo
OMOJIOTUM OCYIIECTBICHO C YYETOM TPHOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTJIMYUTEIbHBIX OCOOCHHOCTSIX UBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHU3allid U
ABONIIOIMHU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeamera «buomorusy»
BBIJICJIEHBI CIEAYIOLIUE COAEpKaTeNbHble TUHUN: «buonorus kak Hayka. MeTobl
HAy4yHOTO To3HaHUs», «KieTka kak Ouonormueckas cucremay, «OpraHusM Kak



Oouosnornyeckas cucrema», «CucteMa M MHOrooOpasue OpraHUYeCKOro MUpay,
«IBOIIOIHS KUBON MPUPOBI», «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Lens u3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBNAZICHHE  OOYyYAalONIMMHCS  3HAHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHOU
OpTaHM3allMM JKUBBIX CHCTEM pa3HOTO paHra ¥ TpUOOpEeTEeHHE YMEHUU
UCIIOJIb30BaTh ATH 3HAHUS MJII TPAMOTHBIX JIEWCTBHM B OTHOIIEHWU OOBEKTOB
YKUBOM TPUPOJIBI U PEUICHUS PA3TUIHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTmwkeHnue 1enu u3ydeHus yueOHoro npenmera «buomnorus» Ha 6azoBoM
ypOBHE 00€CTeUnBAETCS PEHICHUEM CIEYIOUIUX 3aa4:

OCBOEHHE OOYYaIOUIMMUCS CHCTEMbl 3HAaHUM O OMOJIOIMYECKHUX TEOpHUSIX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TUIOTE3aX, MpaBUiaX, CIyXKallluX OCHOBOU
s (OpMUPOBAHMS TPENCTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MUpA, O
METOJIax HAyYHOT'O MO3HAHUS, CTPOCHUH, MHOIOOOPAa3uu U OCOOEHHOCTSX KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpPTaHM3AIlMH, BBIIAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIIEOBAHUSIX B OMOJIOTHH;

dopmupoBanne y oOydarOmIUXCsl TO3HABATEIBHBIX, MHTEUIEKTYAJIbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpOIECCE aHaNIM3a JAaHHBIX O MYTAX pPa3BUTHS B
OMOJIOTMM HAYYHBIX B3TJISA0B, WJIEH W TIOIXOJIOB K M3YyYEHHUIO >KHUBBIX CUCTEM
pa3HOTO YPOBHS OpraHHU3alliH;

CTAaHOBJICHHE Yy oOOydarommxcsa oOmed KyJabTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SBJICHUS OKPY>KAIOIIETO
MUpa JKUBOW MPHUPOABI HA OCHOBAHMM 3HAHWUW U OIBITA, TMOJIYYECHHBIX MpPU
U3Y4YEHUU OUOJIOTUY;

dopmupoBaHue y oOydalomUXcs YMEHUH WUIIOCTPUPOBATh 3HAUCHUE
OMOJIOTUYECKUX 3HAHUM B TMPAKTHUYECKOW JCSATENbHOCTU YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX METULIMHCKUX TEXHOJIOTUHN U arpOOHOTEXHOIOT Ui

BOCIIUTAaHUE YOEKIEHHOCTH B BO3MOXKHOCTHU IMO3HAHUS UYEIOBEKOM IKHBOU
OPUPO/IbI, HEOOXOIUMOCTH OEPEKHOI0 OTHOLIEHUS K HEM, COOMIOACHUS AITUYECKUX
HOPM IpH NPOBECHUN OMOIOTMYECKUX UCCIIEI0BAHMIM;

OCO3HAHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWM [Isl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYIbTYPHI, A1 (POPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCEIHEBHOW JKU3HU IS
OLICHKH TTOCJIE/ICTBUI CBOEH JESITENILHOCTHU M0 OTHOIIEHUIO K OKPY>KaIOIIEH cpee,
COOCTBEHHOMY 3JI0pOBBbIO, OOOCHOBaHWE W COOJIIOJICHHE Mep NPOPUIAKTUKU
3a0oseBaHuM.

B cucreme cpennero obuiero oopasoanusi yueOHbIi npenamer «buonorusy,
U3y4aeMblii Ha 0a30BOM ypPOBHE, SIBJISIETCS 00s13aTEbHBIM YY4EOHBIM MTPEIMETOM.



Jlnst u3yueHust OMoJ0ruM Ha 6a30BOM YPOBHE CpeIHEro 0011ero o0pa3oBaHus
orBoauTCs 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kmacce — 34
yaca (1 gac B Henemro).

Pabouas mnporpammMa 1o MpeaMETy COCTaBlI€Ha C Y4YyeToM pabouei
IIPOrPaMMbI BOCITUTAHHUS ITKOJIBI.



COILEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosiorus Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUUECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (Guimocoduei, ITUKON, ICTETUKON U MPaBOM.
Ponp Owomormm B (opmMupoBaHWHM COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HaYK.

MeTo1bl TO3HAHUS KUBOM IPUPOABI (HAOII0IEHUE, SKCIIEPUMEHT, OITMCaHUE,
U3MepeHue, Kilaccupukanus, MOJEeIUPOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdemoHcTpanum:

[Toprpersr: Y. lapsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon u @. Kpuk.

Tabmumpl 1 cxeMbl: «MeToAbl MTO3HAHUS KUBOUW TPHUPOIBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

[Ipaktuueckass padora No 1. «lcnonb3oBaHWE pa3IUYHBIX METOIOB IPHU
U3Y4CHUHN OMOJIOTUYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUsA.

Kubie cuctembl (OMOCUCTEMBI) KaK MpeaMET u3ydeHus ouosioruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CaoiicTBa 6HocucTeM U X pa3HooOpa3ue. YpOBHU OpraHu3alud OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, NONYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreoeHOTUYECKUi ), OnocepHbIil.

JdemoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AIMH
YKUBOU MIPUPOIBI».

O6opynoBanue: mojenb Moiekyibl JIHK.

Tema 3. XumMnuecKknii COCTaB U CTPOEHUE KJIETKH.

XUMHAYECKAN COCTAB KJIETKU. XMMHYECKUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHKPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAJIbHBIX BeHIeCTB B KieTke. llomnepxanue
OCMOTHYECKOro Oasianca.

benku. CoctaB u cTpoeHre O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnunmbie 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y pPOBHH
CTPYKTYpbl O€IKOBOWM MOJIeKyJbl (TIepBUYHAS, BTOPHUYHAsl, TpPETHUYHAs U
YeTBEpTUYHAsL CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buonornueckue
(GyHKIMM GENKOB.



®depmeHThl — Ouosormyeckue Karamuzatopbl. CTpoeHHe (epMmeHTa:
aKTUBHBIA IIEeHTp, cyOcTpaTtHas crneuuduunocts. KodepmenTsl. BuramMuHbI.
OTnnuust GpepMEHTOB OT HEOPTAHUYECKUX KaTaIn3aTOPOB.

VYraeBoabl: MoHOcaxapuabl (TJorOko3a, pubo3a u  JAe30KcHproO03a),
aucaxapuabl  (caxapos3a, JaKTo3a) M MoJMcaxapuibl (Kpaxmani, TJIMKOTEH,
LeJUT0103a). bruonornyeckue QyHKIMK yIiE€BOIOB.

Jlumuael:  Tpurmunepunbl, Qochomunuasl, crepouabl. [ uapodubHO-
ruapopoOHble cBoiicTBa. buonornyeckue ¢ynkuuu sunuaoB. CpaBHEHUE
YII€BO/IOB, OENKOB U JIMMHUJIOB KAK UCTOYHUKOB SHEPTHUH.

Hyxkneunoseie xwucnorsl: JHK u PHK. Hyxneornnst — MoHOMEpHI
HyKJIenHOBbIX KucIOT. Ctpoenne u ¢pyHkuuu JJHK. Ctpoenne n pynkiuun PHK.
Buast PHK. AT®: ctpoenue u GyHKIIHH.

[utonorus — Hayka o kierke. KiierouHas teopus — npuMep B3aUMOAEHCTBUS
uzei u PaKkToB B HAYYHOM MO3HAHUU. METO/IbI U3YUYEeHHUSI KIETKH.

Kierka kak wnenoctHas »kuBass cuctema. OOmme NpHU3HAKA KIETOK:
3aMKHyTas HapyxHasi memOpana, moinekyibsl /IHK kak renernmueckuii ammapar,
CUCTEMa CUHTe3a Oernka.

Tunbl KJeTok: 3ykapuoTHyeckas W mpokapuoruyeckas. OcobOeHHOCTH
CTpPOEHHUsI MpOKapHOTHYeCKON kieTku. KiierouHas creHka Oakrepuil. CTtpoeHue
AYKapUOTUYECKOM KiIeTKu. (OCHOBHBIE OTJIMYUSI PACTUTENIbHOW, >KMBOTHOM U
IPUOHON KJICTKHU.

[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
¢ynkuuu. [1na3zmarnueckas memOpaHa, e€ cBoicTBa U pyHkuu. LluTomnasma u eé
opranouipl. OnHoMeMmOpanHbie opraHounbl kieTku: OIIC, ammapat [Nombmxw,
au30coMbl. [1onyaBTOHOMHBIE OpPraHOWABl KJIETKH: MUTOXOHIPWH, TUIACTHUBIL.
[Tpoucxoxnenne MUTOXOHApPUM u TacTua. Bunel muactun. HememOpannbie
OpraHOMJIbl KJETKHA: pPUOOCOMBI, KJIETOYHBIM ILIEHTpP, LEHTPUOIU, PECHUYKH,
KryTuku. OyHKIUHA OpraHOMI0B KJIETKU. BKitoueHus.

SAnpo — perynsaropHbiii 1IeHTp KieTku. CTpoeHue sfpa: siaepHas o00JIoUKa,
KapuoIuia3mMa, XpOMaTHH, SIPBIILIKO. XPOMOCOMBI.

TpaHcHOPT BEIIECTB B KIIETKE.

JlemoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiaen, P. Bupxos, Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankinn, K. M. bap.

Juarpammel:  «PacnpeneneHne XMMHUYECKMX DJIEMEHTOB B HEXKHBOU
npupoje», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOW IPUPOIEN.

Tabmuter u cxemsl: «llepuoandeckass TabaUIAa XUMHUYECKUX JIIEMEHTOBY,
«CtpoeHne MoJIeKyIbl Bob», «buocunres 6enkay, «CTpoeHHe MOJIEKYJIbI OeNKay,
«Ctpoenue pepmenta», «Hyknennossie kuciotel. [JHK», «CTtpoeHue momekysbl



AT®y», «CtpoeHne 3yKapruOTHYECKON KIETKN», «CTPOCHUE MKUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHE MPOKAPUOTUYECKOU KIETKWY,
«CTtpoeHue siapa KIETKU», «YTIeBOAbDY, «JIUmuabh».

OO6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JIi IPOBEICHUS
HAOJIOJICHUN, W3MEPEHUM, SKCIEPUMEHTOB, MHUKpONpenapaThl PacCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYecKue padoThl:

JlabopatopHass pabora Ne 1. «/3ydyeHue KaTadIUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMIJIa3bl UM KaTala3bl)y.

JlaboparopHass pabora No 2. «l3ydeHuwe CTpOE€HHsI KIETOK pacTEHU,
KUBOTHBIX U OaKTEpHil MOj] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIMpENapaTax M HX
OTHCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM MeTa0omu3M. AcCUMHIIAIUS (TIaCTUYECKU 0OMEH) |
TACCUMUIISAIUA (PHEPreTUUYeCKUii OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W AHEPIMU B MOHUMAHUU
MeTabonau3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPOGHBINA U rerepoTpodHsIii. Poib dhepMeHTOB
B 0OMEHE BEIlIECTB U MPEBPAIEHUN SHEPTUU B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBasg (Qa3bl (oTocuHTe3a. Peakuuu
dorocunTeza. dpdexTuBHOCTH PoToCUHTE3a. JHAUCHHE (HOTOCUHTE3A IS JKU3HU
Ha 3emuie. BnusiHue ycnoBuii cpeanl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIIEHUSI €T0
IPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUHU.

XeMOCHHTE3. XEeMOCHUHTE3UpYIolue OaKkTepuu. 3HAUCHHE XEMOCHUHTE3a IS
KU3HU Ha 3eMII€.

DHepreTnuecknii oOMeH B KJeTke. PacimerieHue BeIecTB, BBIJCICHUE H
AKKyMYyJIUDOBAHUE DJHEPruM B KIETKE. OTallbl JSHEPreTHYecKoro oOMeHa.
I'muxonus. Bpokenne u ero Buabl. KHUCIOpOgHOE OKHUCIEHHE, WKW KJIETOYHOE
JIbIXaHHE. OxucauTenbHOe dbochopunupoBanue. D¢ heKTUBHOCTD
SHEPreTUYECKOro 0OMeHa.

Peaknum wmaTpuuHoro cuHre3a. I'eHermueckas wuHpopmauus u JIHK.
Peanuzanusi reHerudeckoil uHpopManuu B KJIETKe. [ '€HETHYECKUH KOA U €ro
cBorictBa. Tpanckpuniusa — matpuusblii cuaTe3 PHK. Tpancnsuus — 6uocunTe3
Oenmka. Otambl TpaHchsanuu. KoampoBanue amMuHOKUCIOT. Pomb pubocom B
OnocuHTe3e Oenka.

Hexnerounsie dhopmbl xku3HU — BUpYChl. cTopus oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMS M KU3HEHHOTO IHUKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuii, >XMBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummyHnonedunura yenoseka (BUY) — BozOyaurens CIIM/a.



OOpaTHass  TpaHCKpHIIIMS, peBepraza W  uHTerpasa. lIpodumaktuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUMA.

JdeMoHcTpanuu:

[Toptpersr: H. K. Konenos, /1. Y. Banosckuii, K. A. Tumupsses.

Tabmuipl 1 cxembl: «Tunel nmutanusy, «Mertadonuzm», «MUTOXOHAPUSIIY,
«OHepreTudeckuii oOMeH», «Xiopormiacty, «PorocuaTe3», «Ctpoenue JJHK»,
«Ctpoenre u (PyHKITMOHHpPOBAHUE TeHa», «CuHTE3 Oenkay, «[ eHeTHUeCKuil Kom,
«Bupycer», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nukia Bupyca CIIN/a,
6akrepuodaray, «Permmukanus JHK».

O6opynoBanue: Moaenu-antukanuu «Yapoeaue JIHK u Tpanckpumimsy,
«buocunre3 6enkay, «CTpoeHue KIEeTKN», Mojielb cTpyKTypsl JJHK.

Tema 5. Pa3MHOKeHHe M HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KiierouHblii 1MKJ, WM KU3HEHHBIM LMK KieTku. MHTepdaza u MuUTO3.
[Ipoueccrl, mportekatomue B uHTepdaze. Pemnukaruss — peaxius MaTPUUYHOTO
cuateza JIHK. Crpoenme xpomMocoM. XpOMOCOMHBIN Ha0Op — KapUOTHIL
JIumionaHsli M TAlUIOMJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUIBI.
[lutonornueckue OCHOBBI PA3MHOXKEHHMSI W  HWHIAWMBHUIYAJbHOI'O  Pa3BUTHUSA
OpPraHu3MOB.

[enenne xierkn — muto3. Craguu mutosa. [lpoueccsl, npoucxoasiue Ha
pPa3HBIX CTAIAUSAX MUTO3a. BUOJIOTMYECKUN CMBICII MUTO34.

[Iporpammupyemast rubenb KIETKU — arorTo3.

dopMbI pa3MHOXKEHHSI OPraHU3MOB: O€cIioyioe U mosioBoe. Bunbl 6ecmonoro
Pa3sMHOXKEHUS: JICJICHUE HAABOE, IIOYKOBAHHWE OJHO- M MHOI'OKJIETOYHBIX,
CIOpo0oOpa30BaHKE, BETETAaTUBHOE pa3MHOKeHHe. VMIcKyccTBeHHOE KIOHMpPOBaHUE
OpPraHU3MOB, €r0 3HAYEHUE ISl CENEKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHS OT OECIIOI0rO.

Meiio3. Cragun meiio3a. Ilpomeccsl, mpoucxondiiue Ha CTagusix Merosa.
IToBenenue xpomocom B Meino3e. Kpoccunrorep. buonorudeckuid CMbICT H
3Ha4YeHUE Meno3a.

'ametorenes — mporiecc 00pa3oBaHUS TIOJNOBBIX KJIETOK Y JKWBOTHBIX.
[TonoBeie *xene3bl: CEMEHHUKUA U SIMYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30M, SIMIEKIeTKa) — CHepMaTOreHe3 U OBOI'€HES.
OCOOEHHOCTH CTpPOCHHS SAWIEKIETOK U crepMaTo3ouaoB. OIuiogoTBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOTeHe3). OMOpPHOHAIBHOE Pa3BUTHE
(aMOpuorenes). Jtanbl SMOPUOHATBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOsieHne, TacTpyisnus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHE. THITBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsAMOE, HENpsMoe (JIU4uHOuHOe). BimsHue



Ccpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YpOICTBA.

Poct u pasButue pacrenuili. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHHUE
CEMEHHU, CTA/INU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmuuet u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTaHU3MOBY, «JIBoiTHOE
OIUIOJIOTBOPEHUE Y LBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue xkieTku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomMocoMbl», «Knerounwii nmukin», «Pemnukanus JHK», «Mwuto3»,
«Mernosy, «lIpssmoe n HenpsIMOe pa3BUTHE», «l aMeTOreHe3 y MiIECKONUTAKUIIUX U
yenoBeka», «OCHOBHBIE CTAJIUA OHTOT€HE3a».

OGopynoBaHue: MUKPOCKOTI, MHUKpPOTIIPENapaThl «CriepMaTo30U1bl
MJIEKOMUTAOUIEro», «Slineknerka miekonurarouiero», «Kapuoknnes B KieTkax
KOpElIKa JyKa», MarHuTHas MOJEb-alIuiuKanusa «JleneHue KIEeTKu», MOJIEb
JAHK, monens meTadazHoi XpOMOCOMBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

Jlaboparopnasi pabora Ne 3. «HaOmroneHue MuUTO3a B KIETKAX KOHYMKA
KOpEILKa JyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

Jlabopatopnasi pabora Ne 4. «/3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMpPENapaTax».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reseruku. Mcropus pa3Butus reHeTUKU. Ponbs nuronoruu
U HSMOPHUOJIOTMM B CTAHOBIICHUM TE€HETUKHU. BKiall poCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE€ TEHETUKUW. MeToApl TEeHETHKU (TUOPUI0I0TUYECKUH,
UTOTEHETUYECKUNA, MOJICKYJISIpHO-TeHeTUYecKHil). (OCHOBHbIE T'€HETHYECKHE
NnoHATHSA. ['eHeTnueckass CHMBOJIMKA, UCTIOJIb3YEMAsl B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE . Mennenem.
MonorubpuiHoe CKpeluBaHue. 3aKOH eIuHOo00pa3us THOpPUIOB TEPBOTO
nokonenus. IlpaBuno AOMUHUpOBaHUA. 3aKOH pPacCUICIUIEHUS MPHU3HAKOB.
['mnoresa yucrorsl ramer. 1101HOE M HEMOJIHOE TOMUHUPOBAHUE.

JlurnOpuHoe  CKpellvBaHWe. 3aKOH  HE3aBUCHUMOIO  HacCJedOBaHUSA
npu3HakoB.  LluToreHernyeckue  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIUBAHUS.
AHanuzupyoniee ckpenmBanue. Vcnoiap30BaHnue aHATM3UPYIOLIET0 CKPEMBaHUS
JIJIsL OTIpeIeTICHHS] TeHOTUIa 0COOH.

CuemnieHHoe HacineaoBaHue npu3HakoB. Pabora T. Moprana 1o
CLEIJIEHHOMY HacJeOBaHUIO T€HOB. HapyllleHue cuersieHust reHOB B pe3yJbTaTe
KPOCCUHI'OBEpA.

XpoMOoCcOMHas TEOpHs HACJIEACTBEHHOCTH. | €HeTUYECKHUE KapThI.



I'enernka mosia. XpoMOCOMHOE ONpEAEeHUE mojia. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OoMoraMeTrHble W TreTeporaMmeTHble opraHu3mbl. HacnemoBaHue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BUBI ”3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTHUKA
MOJIU(PUKAIMOHHON U3MEHUYUBOCTU. BapualiioHHbIN psii M BapualliOHHAsT KPUBasl.
Hopma peakuumn npusznaka. KonuuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBoMcTBa MOAU(DUKAIIMOHHON U3MEHYMBOCTHU.

HacnencrBennasi, wid TeHOTUIIMYECKas, HM3MEHUYHUBOCTh. KoMOMHAaTHBHAas
U3MEHUYMBOCTb. Meiio3 ¥ TIOJNIOBOM TMpolecc — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTH. MyTallMOHHAs U3MEHYMBOCTh. Kitaccudukarus MyTamnuii: reHHbIS,
XpPOMOCOMHBIE, FTeHOMHbIE. HacToTa ¥ mpuunuHbl MyTauuid. MyTtareHubie (pakTopsbl.
3aKOH rOMOJIOTMYECKUX PSAAOB B HaclieACcTBEHHON n3MeHunBoctu H. 1. BaBuiosa.

BuesinepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METO/Abl T€HETUKU
YeJI0BEKA: T€HCAIOTHYCCKUM, OU3HEIOBEIN, IIUTOrCHETHUYCCKUM, OMOXUMUYCCKHH,
MOJIEKYJISIPHO-T€HETHYECKHU . CoBpemeHHOE ONpeIeTICHNUE rE€HOTHUIA:
IIOJIHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOLIBIO
[II1P-amamm3a. HacneacTtBennple 3a00jicBaHUS dYeIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HH C HACJIEICTBEHHOM NpPenpacroioKEeHHOCTbIO, XPOMOCOMHbIE OOJIE3HHU.
Comarnueckue H reHepatuBHble MyTauud. CTBOJOBBIE KIETKU. [IpuHIMMBI
310pOBOT0 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKUX
0osne3Held. MenuKO-reHEeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAUYEHHUE MEAUIIMHCKON
TEHETUKU B MPEAOTBPAICHUH U JIEYCHUU TeHETHYECKUX 3a00JIeBaHUI YeIoBeKa.

JdemoHcTpanum:

[Toptpersi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodees-Pecockuii, H. 1. BaBuios.

Tabmumet u cxeMbl:  «MOHOrMOpHUIIHOE  CKpelIMBaHUE U €ro
LIUTOr€HETUYECKAS] OCHOBa», «3aKOH pACIICIUICHHS W €ro LUTOreHeThYecKas
OCHOBa», «3aKOH  YHCTOTHI  TaMmeT», «J/lurubpumHoe  CKpemMBaHHE,
«{uTomorudyeckue OCHOBBI JTUTUOPUTHOTO CKpELIUBaAHUAY, «Menosy,
«B3zauMopeicTBre aUIeNbHBIX T'EHOB», «l'€HeTMYeCKHe KapThl pPACTEHUH,
KUBOTHBIX U YeENIOBEKa», «l'eHeTuka moiyia», «3aKOHOMEpPHOCTH HAacCJEeIOBaHUs,
CLUEIUIEHHOTO C mnoJIoM», «KapuoTumbl 4YenoBeka H KUBOTHBIX», «Buasl
U3MEHYUBOCTHY, «MoaudukainmonHas uU3MeHYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eneTuka rpymni KpoBuy», «MyTallmoHHasi K3MEHYHUBOCTH.

OObopynoBanue: Mojaenu-anuiMKanuu «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Hemonnoe nmomunupoBanuey, «Jlurnbpumnoe ckpemmBanuey», «llepekpéct



XpPOMOCOM», MHKPOCKON U MuUKporpenapatr «Jpozoduna» (Hopma, MyTanuu
(GbOpMBI KPBUILEB U OKPACKH Tema), repOapuit «I opox moceBHOM.

JlaGopaTopHblie U NpaKkTHYecKue padoThl:

JlaboparopHast pabora Ne 5. «/3yueHue pe3yabTaToOB MOHOTMOPHUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(PHIIbI HA TOTOBBIX MUKpOMpenapaTax».

JlabGoparopnas padora Ne 6. «M3ydeHne MoaudUKAIIMOHHOW U3MEHUUBOCTH,
MIOCTPOEHUE BAPUALIMOHHOIO Psifia U BAPUALIMOHHOW KPUBOM.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTauui y Apo30(Hibl HA TOTOBBIX
MHUKpOIpenaparax.

[Ipaktuueckas pabora Ne 2. «CocraBieHHe W aHAIU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenekunsi opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOILECC. 3apOXKIAEHUE CENEKIUU U JOMECTUKALUS.
VYuyenne H. W. BaBunoBa 0 IeHTpax TMNPOUCXOXKICHHUS W MHOTroo0Opas3us
KYJIbTYPHBIX pacTeHui. LIeHTphl MPOUCXOXKIEHUS TOMAIIHUX >KUBOTHBIX. CopT,
MOpPO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MacCoBBI U MHAMBUAYAJIbHBINA OTOOPHI B
CEJIEKIIMM pPACTEHUM U KUBOTHBIX. OIlEHKAa SKCcTepbepa. bIM3KOpoICTBEHHOE
ckpemuBanue — UHOpuAMHT. Yucras nuaus. CKpelMBaHUE YUCTBIX JIUHUU.
I'ereposuc, win rudpuaHas cuia. HepoacTBeHHOE CKpeIIMBAaHUE — ayTOPUIMHT.
Otrnanénnas rtulOpuausanus U e€ ycnexu. VCKycCTBeHHBIM MyTareHes u
NOJIyYEHUE TOJUIUIONAOB. JIOCTHUKEHHUSI CEeNEeKIMU PACTEHUM, >KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak OTpaciab MPOM3BOACTBA. ['€HHAs WHXKEHEpUsS. DTallbl
co3ganusi pexkomOunantHod JIHK wu Ttpancrennsix opranuzmoB. Kierounas
uHxeHepus. Kiierounsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTEHUM.
KnonupoBanue BBICOKOIIPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

DKojoruyeckue M 3THdyeckue  mpoodisembl. MO  —  reHeruyecku
MO (UIMPOBAHHBIE OPTraHU3MBI.
JlemoHcTpanuu:

IToprpers: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBanoB.

Tabmuuel u cxembl: kKapra «lleHTpbl NPOUCXOXKIEHHS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuil», «[lopo/bl 1OMalIHUX KUBOTHBIX», «COpTa KyIbTYpPHBIX
pacrenuity, «Otnanénnas rudpuauzamnusy», «Padorsl akanemuka M. @. MiBanoBay,
«[omumnougus», «OObeKThl OHOTEXHONOTUMY, «KIleTOuHbIE KYJIBTYpbl H
KJIOHMpOBaHUe», «KOHCTpyupoBaHUE U EPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MyJISIKH TUIOA0B M KOPHEIUIOMO0B JUKUX (GOPM U KYIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03IUCTBEHHBIE PACTECHUS.



JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOIBI M JOCTHIKEHHS CEJNEKIIMM PacTeHUN W
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOUCHBITATEAbHBII  y4aCTOK, B TEIUIMYHOE XO3SMCTBO, J1a0OPATOPUIO
arpOyHMBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. JBoIrOIMOHHASE OMOJIOTHS.

[Ipennoceulku BO3HUKHOBEHUSI HBOJIOLMOHHOM TEOPUU. DBOJIFOLUOHHAS
Teopusi U €€ MecTo B OMONOrvU. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OMOJIOTMHU U APYTHX HAYK.

CBuzerensctBa 3BoMonUU. [laleoHTOIOrMYECKHE: TOCIIEI0BATEIBHOCTD
MOSIBJICHUSI BUJOB B IaJ€OHTOJOTUYECKOM JIETONMUCH, TEPEXOTHbIE (POPMBI.
buoreorpadudeckue: cxoncTBo u pazaunune GayH u (Gaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJCTBA U PA3IMYUd SMOPHOHOB pA3HBIX BHUIOB
NO3BOHOUYHBIX. CpaBHUTEIbBHO-aHATOMUYECKHE: TOMOJIOTHYHbIEC, aAHAJIOTHYHbIE,
PYIMMEHTapHBIE OpTraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX META0OMMYECKHX MyTeH y BCEX
OpraHU3MOB.

OBomonuonHas Teopuss Y. JlapBuHa. IlpeanochUIKM BO3HUKHOBEHHS
napBUHU3MA. J[BWOKYIIME CHUIIBI HBOJIOIMU BHIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAS] U3MEHYUBOCTD,
O0opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBINH OTOOD).

Cunrernueckas Teopus 3o (CTD) u e€ OCHOBHBIE TTOJIOXKEHHUS.

MukposBomonus. [Tonmynsuus kak e1MHUIA BUIA U 3BOJIIOLUY.

JIBmkymme cuibl ((pakTophl) SBOJIOLMUA BUIOB B mpupoae. MyTalnoHHBIN
npouecc M KOMOWHATHMBHAs M3MEHYMBOCTH. llomynsiiMoHHBIE BOJHBI M Jpeud
reHoB. M3051us 1 MUrpamnusi.

EctecTBennbiit or6op — HampaBistonuii ¢dakrop sBomonun. Dopmbl
€CTECTBEHHOT 0 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHM3MOB KakK pe3ynbTaT 3BoMtoUuU. [Ipumepsl
PUCTIOCOOJICHU Y OpraHu3MoB. ApoMopG03bl ¥ UTMO0ATATITAIINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (OpMBI
BHUI000pa30BaHus: TeorpaduIecKoe, IKOJIOTHIECKOE.

MakpoosBomonus. DopMbl  HBONIONUU:  (uUIeTHYeCcKas, IUBEpreHTHas,
KOHBEpreHTHasl, nmapasuienbHas. HeoOpaTuMocTh 3BONTIOIUY.

[IpoucxoJIeHHEe OT HeClEeUUaIu3UupOBaHHBIX NMpeakoB. [Iporpeccupyromas
cnenuanu3anys. AJanTUBHAS paguanusl.

JdemoHcTpanum:



[Toptpetsr: K. JIunnueit, K. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepios.
Tabmump! 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apObIIIn

MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOprOBI  3a
cymectBoBanuey, «EctectBeHHbI 0TOOPY, «MHOrooOpa3ue COpTOB pacTEHUI»,
«MHoroo6pasue  TOpoA  KUBOTHBIXY, «[lomystuuny, «MyrtauuoHnHas

U3MEHUYUBOCTHY, «ApoMopdo3sl», «amoamanramum», «OOmas aereHepanusy,
«/IBmxymue cunbel sBomouuny, «Kapra-cxema wapmpyra mnyremectBus Y.
HapBuna», «bopbba 3a cymiecTBoBaHue», «IIpuUCIIOCOOIEHHOCTh OPTAaHU3MOBY,
«["eorpaduueckoe Bum000pa3zoBaHuey, « IKOIOTHUYECKOE BUI000pa30BAHHE.

OOopynoBaHHe: KOJUIEKIMSI HAaCEKOMBIX C Pa3JIMUHBIMU TUIAMU OKPAaCKH,
HA0Op TUIOJIOB W CeMsiH, Kojuiekius «lIpuMepnl 3alIUTHBIX MPUCIIOCOOJICHUN Y
KUBOTHBIX», MojeNb «OCHOBHBIE HAIpPaBJICHUS SBOJIOLMNY», O0BEMHAS MOJIEIh
«CTpoeHue TOJIOBHOI'O MO3Ta O3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KouieKnus «DOpMBI COXPAaHHOCTH
VMCKOMAEeMbIX JKMBOTHBIX W pacTeHWi», Moaenb amuiukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatbl «Pa3zButue Hacekomoro», «Pa3zBurue
JSATYIIKAY, MUKpompenapaT «/pozoduna» (Hopma, myranuu (GOpMbl KPbUIBEB U
OKpPACKH Tena).

JlabopaTopHble U IpaKkTH4YecKne padoThbl:

Jlaboparopnasi pabora Ne 1. «CpaBHeHue BHUAOB IO MOpP(]OIOrHYecKOMy
KPUTEPHUION.

Jlabopatopnas pabora Ne 2. «Onucanue npucrnocoOJEHHOCTA OpraHu3Ma U
€€ OTHOCHUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KM3HHM HA 3eMuie.

JloHay4yHble TpEACTaBIEHUS O 3apOXKICHUM KU3HU. HayuHble TUnoTe3sl
BO3HMKHOBEHUSI KM3HM Ha 3emjie: abuoreHe3 W NaHcrnepMus. XuUMUYEcKas
ABOMIONMS. AOMOTeHHBIA CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPTaHUYECKHX.
DKCIEpUMEHTAIBHOE MTOATBEPKACHNE XUMUUYECKON 3BONIIOIMA. HayanbHbIe ATaIbl
ouonornyeckoi »Bomroruu. [mmoresa PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MNPOTOKIETKHU. [lepBble KIETKM W HMX IBOIIOLUSL.
@opMHUPOBAHNE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxeil. Apxeilckas u
npotepo3oiickas d3pbl. Ilameosoiickas 3pa W €€ TepUOabl: KEMOPHUUCKHUM,
OpPJIOBUKCKHH, CUITYPUHUCKUN, TEBOHCKNN, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3o30KcKas 3pa v €€ NEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaiiHo30Mckass »pa u €€ mnepuoabl: NAJICOr€HOBBIM, HEOICHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTuka KiMMaTa W TeoJIOTUYeCKuX MpoiieccoB. OCHOBHBIE JTaIlbI
ABOJIIOIIUU PACTUTEIBHOTO M JKUBOTHOrO Mupa. ApoMopdo3bl y pacTeHUW u
XKUBOTHBIX. [l0osiBIEHME, paclBET U BEIMUPAHUE IPYII KUBBIX OPTaHU3MOB.

Cuctema OpraHUYE€CKOrO0 MHUpa Kak OTpakeHHe »3BoNOIUU. (OCHOBHBIC
CHUCTEMATHUYECKUE IPYIIbl OPTaHU3MOB.

DBOJIIOIUSA YETIOBEKA. AHTPOIIOJIOTUs Kak Hayka. Pa3Burue npencraBieHuil o
MPOUCXOXKICHUU YelloBeKa. MeTroabsl u3ydyeHusi aHTpomnoreHe3a. (CxoicTtBa u
pa3yinuus 4eaoBeKa U )KUBOTHBIX. CHCTEeMaTUYECKOE MOJIOKEHHUE YETTOBEKa.

JBuwxymue  cuwibl  (QakTopbl)  aHTPOMOreHe3a. Hacnencreennas
U3MEHUYMBOCTh UM  €CTeCTBEHHbIH 0TOOp. OOIIEeCTBEeHHBIH 00pa3 KHU3HH,
U3TOTOBJIEHUE OPYJUN TPY/IA, MBIILJICHUE, PEYb.

OCHOBHBIE CTaIMM W BETBU JBOJIIOIMU YEJIOBEKA: aBCTpajonuTeku, Yenosek
yMenbi, YemoBek mnpAMOXondiiuK, YenoBeK HeaHAEPTaIbCKuM, YenoBek
pa3ymHbIil. Haxonkum HMCKOMaeMbIX OCTaTKOB, BpPEeMsl CYHIECTBOBAaHHUS, 00JACTh
pacrpocTpaHeHus, 00bEM TOJOBHOI'O MO3ra, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pPAChl:  E€BPOINEOMIHAS
(eBpasmiickasi),  Herpo-aBcTpajioujHasi  (dKBAaTOpHaJIbHAS]),  MOHTOJIOMIHAS
(a3maTcko-amepukaHckas).  YepTbl  NPUCIOCOOJIEHHOCTH  MpEeACTaBUTENCH
YEJIOBEYECKUX pPac K YCJIOBUSIM CylIeCTBOBaHUA. EMWHCTBO uenoBeYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpersi: ®@. Penn, JI. Ilactep, A. . Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmunel U cxeMbl: «Bo3nmkHoBeHne CoJIHEUHOM cHUCTEeMBI», «Pa3ButHe
OpraHuyeckoro mupa», «PactutenpHas KieTka», <« KuBOTHas  KJIETKay,
«IIpokapuornueckas KieTtka», «CoBpeMEHHas CHUCTeMa OpPraHUYECKOro MHpPay,
«CpaBHEHHE aHATOMHUYECKMX YEPT CTPOCHHUS YEIIOBEKA W UYEIOBEKOOOPA3HBIX
00e3psiH», «OCHOBHBIE MeCTa TNaJICOHTOJOIMYECKUX  HAXOJOK  IPEIAKOB
COBPEMEHHOI'0 4eNIOBEKa», «/lpeBHeimme mroam», «/IpeBHue mrogm», «Ilepsbie
COBPEMEHHBIE TI0IN», «HeroBeuecKue pachh».

O6GopynoBanue:  Mmynsiku  «llpoucxoxnenne — yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJepTaliblla, KPOMAHBbOHIIA), CJIECNKU WU
U300pa)KEHUsI KaMEHHBIX OpYAWil TEepBOOBITHOIO 4YeloBeKa (KaMHH-YOMIEPHI,
pyOuna, ckpebna), TreoxpoHoJoruyeckass TaOnuna, Kowiekuus «DopMbl
COXPAHHOCTU UCKOMAEMbIX YKUBOTHBIX U PACTCHUI».

JlaGopaTopHblie u npakTu4ecKue padorTbl:

[Ipaktuueckast padora Ne 1. «/3yueHue MCKOMAaeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUIEKIIMSIX.



DKCcKypeust «IBONIONMUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WA KpaeBEIYECKUN My3€ei).

Tema 3. OpranusMbl U OKpPY:KaKOIIAs Cpeaa.

DKoJorvs Kak Hayka. 3aJaud U pa3Jenbl 3KOJOruH. MeTobl KOOI M4eCKUX
UCCJIeIOBaHUN. DKOJIOrMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHusT OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAS, IMOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonoruyeckue (akrtopel. Kiaccupukanuss 3Komoruyeckux (PakToOpoB:
abuotnyeckue, OWOTHMYECKHME U aHTpOINOreHHble. JIelcTBHE SKOIOrMYecKHX
(hakTOpOB Ha OPTraHU3MBI.

AbGuornueckune (GpakToOpbl: CBET, TEMIIEPATypa, BIAXHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust OpraHu3MOB K  JCHCTBUIO  aOMOTHYECKUX  (PaKTOPOB.
buonornueckre puTMBI.

buotuueckue (bakTOopHI. Bunbr OMOTHUYECKUX B3aUMO/IEVCTBUN:
KOHKYpEHIUS, XUITHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomnepanus,
MyTyaau3M, KOMMEHCaJu3M (KBapTHPAHCTBO, HAaXJIEOHMYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HauyeHue OMOTHYECKMX B3aUMOACHCTBUN JUIsl CYIECTBOBAHUS
OpPTraHHU3MOB B NIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU mnonyasauud. OCHOBHBIE MOKa3aTean
HNOMYJISUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTb, CMEpPTHOCTb, IPHUPOCT,
Murpanus. J[nHaMrka YuCIEHHOCTHU MONMYJISIUUU U €€ PEryJIsLus.

JdeMoHcTpanuu:

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

Tabmuuel 1 cxembl: kapra «lIpupoansie 30HbI 3emuny, «Cpeabl 0OUTaHMS
opranusMoB», «®Doronepuoauzm», «llonymsamuu», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU TOMYJISAIMU HHDY30pUH-TY(henbkuy, «[lumeBsie memnm».

JlaGopaTopHble ¥ IpaKkTHYecKne padoThbl:

Jlabopartopnas pabora Ne 3. «Mopdosornyeckrne 0COOEHHOCTH PacTEeHUHN U3
Pa3HBIX MECT OOUTAHUSY.

Jlaboparopnast pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padora Ne 2. «[loncyéT miIOoTHOCTH NOMYNSUN Pa3HbIX BUIOB
pacTEHU.

Tema 4. Coo011ecTBa 1 YKOJOrHYE€CKHE CHCTEMBI.

CooOmecTtBo opranu3mMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBaf,
npocTpaHCTBeHHasA, Tpoduueckas (muimieBas). Bunpbi-gomunantsl. Csizu B
OuoneHose.

Dkonoruyeckne cuctembl (IKocuctemsbl). [lonsitue 00 »sKocucreme
ouoreoneHoze. @DOYHKIIMOHATbHBIE KOMIIOHEHTbl HKOCUCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peAyleHThl. KpyroBopoT BeliecTB U MOTOK YHEPTHH B IKOCHUCTEME.
Tpoduueckue (muiieBble) YpPOBHU JKOCUCTEMBI. [luieBbie Iemu U CETH.
OcHOBHBIE TIOKA3aTeIW SKOCHUCTEMBI: Ouomacca, MPOAYKIUS. ODKOJIOTHYECKHE
OUPAMUIBL:  TPOAYKUWH, YHCIEHHOCTH, Ounomacchl. CBOHCTBAa 3KOCHCTEM:
YCTOMYUBOCTh, CAMOpEryJisilius, pa3BuTue. CyKueccus.

[IpuponHble IKOCUCTEMBI. DKOCUCTEMBI 03€pP M PEK. DKOCUCTEMA XBOWHOIO
VI IIUPOKOJIMCTBEHHOIO Jieca.

AHTpOIIOr€HHbIE  3KOCHUCTEMBI.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03s1MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak ¢akrop ycroiunBoctu dKocucteM. CoxpaHeHUe
OMOJIOTUYECKOTO pa3HooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o ouochepe. I'panuiipl, cocraB U CTpyKTypa
ouocdepnl. KuBoe BemectBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rI00aIbHOM JKOCHCTeMBbl. J[MHaMHueckoe paBHOBECME U oOOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTh! BellecTB U OMOT€OXUMHUECKUE IIUKIIBI JIEMEHTOB (yTiiepoaa,
azora). 3oHabHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B OnMochepe 3emiin. AHTPONIOTeHHBIE M3MEHEHUs B Onocdepe.
['mo6anbHbIE 3KOTOTHYECKUE TPOOIIEMBL.

CocyuiecTBoBaHue MIPUPOBI " YEJI0BEYECTRA. CoxpaHnenue
O6unopa3zHooOpasusi Kak OCHOBa ycToiunBocTu 6uocdepsl. OCHOBa pallOHATBHOTO
yIOpaBICHUS TPUPOJHBIMU pecypcaMd H HX HUCHOJb3oBaHUE. JloCTmXeHus
OMOJI0TrMHY U OXpaHa HPUPOJIbI.

JlemoHcTpanum:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuier u cxemsl: «llumieBsie 1enm», «bHUOIEHO3: COCTAaB U CTPYKTypay,
«IIpupogueie coobmiectBay, «llemu nutaHus», «IKOJOrMUECKas MUPaAMUJIAY,
«buocdepa u yenoBek», «IKocUCTEMA IUPOKOIUCTBEHHOrO Jiecay, «IKOocUcTeMa
XBOliHOro  jeca», «buoneno3 Bogoémay, «ArpoueHno3», «lIpumepnbie
AHTPOIIOTEHHBIE  BO3JCHUCTBHUS Ha IpupoAy», «BaxHeilmne WUCTOYHUKH
3arps3HEHUS] BO3/yXa U TPYHTOBBIX BOA», «llouBa — BakHEMIasi COCTABISAIONIAS
ouocheprr», «Daktopsl Aerpaganuu mnousy, «llapHukoBsiil 3¢dexT», «DaKkTopsl
PaAMOAKTUBHOTO 3arpsisHeHus Ouocdepbl», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«Kpyrosoport yriepona B Ouocdepe», «KpyroBopoT azora B IpUpOIE».

OO6opynoBanue: Mojenb-anmmiaukanus «TunuyHble OHOLIEHO3bI», TepOapuii
«PacTurenbHbIe COOOIIECTBaY, KOMUIEKIIMA «brolieHo3y, «BpeauTenu BaKHEUITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJICKIIMM pAcTEHUH U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM SKOJIOTMYECKUM TPYIIIIaM OJHOrO0 BHJA,



Kpacnas xuura Poccuiickoit ®enepannu, u300paxeHUs: OXpaHIEMbIX BHJIOB
pPaCTEHUI U )KUBOTHBIX.



INIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA [TPOIPAMMLI IIO
BMOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA30OBAHIA

Cornmacao ®I'OC COO, ycraHaBiaMBalOTCS TpeOOBaHUS K pe3yJbTaram
OCBOCHHSI  OOYYAIONIMMUCS TMPOTPAaMM  CpeaHero obmiero  oOpa3oBaHMS:
JUYHOCTHBIM, METAPEIMETHBIM M TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX pE3yJbTATOB OCBOCHUS mpeaMera «buosorus»
BBIJICJICHBI CJIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE OO0YYarOUUMHKCS POCCUMCKON
rpaXXJaHCKON MJACHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOONPENCNICHUIO, Haduyue MOTHBAIIMM K OOy4YeHHMIO OHOJIOTHH,
[[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJAUIUN Pa3BUTHA OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JNEATENBHOCTA LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, TMPUCYIIUMHA CHCTEME
OMOJIOTMYECKOT0  00pa30oBaHMs, HAJIUYHUE OKOJOTMUYECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS mpenmera «buonorus» maocTuraroTcs B
€AUHCTBE Y4YeOHOM U BOCMHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
TPaIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPHUHSATHIMUA B OOIIECTBE MpaBWIaMH M HOpMaMu
MOBEACHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHWS, CAaMOBOCTIUTaHUS U
CaMOpa3BUTHUSA, pPA3BUTHUA BHYTPECHHEH TMO3UMLUHMM JIMYHOCTH, MaTPUOTU3MA,
YBAKEHUS K 3aKOHY M IPABOMOPSIAKY, YETOBEKY TPYZa W CTaplIeMy IMOKOJECHUIO,
B3aMMHOI'0 YBa)KCHHS, OEpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACICIUIO0 U
TpAAULHASIM MHOTOHAIIMOHAJILHOTO Hapoja Poccuiickon denepanuu, TpUpoae U
OKPY’KAIOIIEN CPELE.

JIngHOCTHBIE pE3yNbTaThl OCBOEHUSA yueOHOro mpenmera «buogorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTBH 00YUYAKOIIUXCS PYKOBOIACTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHE KU3HEHHOTO
OMbITa M OMbBITA JIEITEILHOCTH B MPOIIECCE peaau3allii OCHOBHBIX HAIlpaBlICHUM
BOCTIUTATEIbHOMN JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHMS :

c(hOpMUPOBAHHOCTH TPAKIAHCKOW MO3ULIMKM 00YUAIOIIEeTrocs KaKk aKTUBHOTO U

OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX IpaB U O0O0S3aHHOCTEH, yBa)KEHHE
3aKOHa W MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON MAEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH Y4EOHBIX W IMO3HABATEIbHBIX 3aJ]lay, BHIMIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CITIOCOOHOCTh  OMPENETATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€

YMEHHE YUYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C pa3HbIMU YOCKICHUSMU, KYJbTYPHBIMU IIEHHOCTSIMU U
COLIMAIbHBIM OJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, T[IO3HABATEJIbHBIX M HCCJIEAOBATEIbCKUX 3ajJlad, YBaKUTEIHHOTO
OTHOIIICHHS K MHEHHUIO OIMOHEHTOB NpPH OOCYXJICHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COJIePKAHNS,

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESTEIBbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hopMUPOBAHHOCTH pOCCHUHCKOM IpakIaHCKOMN UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoJly, 4yBCTBa OTBETCTBEHHOCTH MEPE]
Ponunoy, ropmoctm 3a CBOM Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIBTYpY,
MPOIIJIOE ¥ HACTOSIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHHE K MIPUPOTHOMY HACIICIUIO M TTaMSITHUKAM TMPUPOJIBI,
NOCTHKEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUHCKUX YYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOrMU B TIO3HAHWUU 3aKOHOB
MIPUPO/IBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTr0 00IIIEeCTBa;

uaeiiHas yOeXKIE€HHOCTh, TOTOBHOCTh K CIy>KeHHIO W 3ammre OTedecTBa,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHUE JTYXOBHBIX IICHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUIECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSCH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJa B IIOCTPOCHUE YCTOMUYUBOTO OYIYIIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O TMPHHATHS [EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguIsaMu Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIECHHWE K MHUPY, BKIIOYAsh ICTETUKY OBITa, HAyYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUN;



MOHUMAaHKE YMOIIMOHAIBHOTO BO3JICHUCTBUS )KUBOUM MPUPOJILI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
MPOSBIIATH KAYeCTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyeckoro BocnuTaHus, (OPMHUPOBAHMSA KYJbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0J1Ar0MOyYHs:

NOHMMaHUE W peanu3alnus 370pOBOro U 0Oe30macHoro oobpasza >KU3HH
(3mopoBoe  THUTaHWE, COOJIOJICHUE TUTHEHWYECKUX TpaBUI HU  HOPM,
cOaaHCUPOBAHHBIM pPEXUM 3aHATUM U OTAbIXa, peryispHas ¢usndeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIICHUS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3JI0POBbIO;

NOHMMaHUE IIEHHOCTH TPaBWI WHIWBHUIYAIbHOTO M  KOJUIEKTHBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIIUSAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME MOCJEACTBUN U HENPUITUS BPEAHBIX MPUBBIYEK (YHOTpPEOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOIr0 BOCIUTAHMS:

TOTOBHOCTH K TPYZly, OCO3HAHUE IIEHHOCTH MacTEepCTBa, TPYAOJII00HE;

TFOTOBHOCTh K AaKTHUBHOM JI€ATETBbHOCTH TEXHOJOTMYECKOM M COLMAJIbHOM
HANPABJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TUIAHHUPOBATH U CAMOCTOSTEIHHO
BBITIONTHATB TaKYIO IEATEILHOCTD;

UHTEpEC K pa3udHbIM cepam mpodeccuoHaIbHON JeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud ¢ Peau30BbIBATH
COOCTBEHHbIE KU3HECHHBIEC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPAa30BaHHUIO Ha
MIPOTSKEHUU BCEU JKU3HU,

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

AKOJIOTHYECKH 11€JI€CO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYII€CTBOBAHHSI;

MOBBIIIICHUE YPOBHS DKOJIOTUYECKOW KYJIbTYphl: IPUOOPETCHUE OIbITA
IUTAHUPOBAHUSA TIOCTYNKOB M OLEHKHM MX BO3MOXHBIX TMOCIEICTBUNA IS
OKPYXarUIEH CPEIIbL;

OCO3HAHUE TJI00AILHOTO XapaKTepa JKOJIOTHYECKUX MPOoOJIeM M MyTel ux
pelIeHHUS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TpPH HU3YYECHUH OHOJIOTHH
3HaHWSI W YMEHUS TPU PENICHHH TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
OPUPOJIONOJIb30BAHUEM  (COONIOJICHHE  TpaBUJl  TOBEACHUA B NPUPOJIE,
HANPABJICHHBIX HAa COXPAHEHHE PAaBHOBECHS B JKOCUCTEMAaX, OXpaHy BHUIIOB,
IKOCHCTEM, OHoCchephl);



AKTUBHOE HENpUsATUE JEWCTBUH, NPHUHOCIIIMX BpEl  OKPYXKaIoIIEH
MPUPOJHON cpesie, YMEHHE NPOTHO3MPOBATH HEOJAronpUsITHBIC IKOJOTHYECKHE
MOCJIEJCTBUS MPEANPUHUMAEMBIX JSUCTBUNA U NPEAOTBPAIATh UX;

HAJIUYUE Pa3BUTOIO SKOJOTMUECKOr0 MBIIUICHUS, SKOJIOTHYECKON KYJIbTYpHI,
OIIbITa JIESITEIILHOCTH SKOJIOTMYECKON HAIPaBJICHHOCTH, YMEHHUSI
PYKOBOJICTBOBAaThCS MMH B ITO3HABATEIIbHOW, KOMMYHHKATUBHOW WU COLUAIBHOU
MIPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOU JEATEIbHOCTH SKOJIOTHYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHOM NMPAKTHUKH, OCHOBAHHOTO Ha JUAJIOre
KYJIBTYpP, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YWTATEIBCKOM KYJIBTYPhl KaK CpEICTBa
B3aUMOJICHCTBUSI MEXAY JIFOJbMH U TTIO3HAHUS MUPA;

NOHWMaHUe crnenuPuKku OWONOTUM KaK HayKd, OCO3HaHUS €€ poiau B
GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBieHus 00 OKpYXKalollleM MHUpPE KaK O €IMHCTBE IPHUPOJIbI, YEIOBEKa U
olIIecTBa, B TMO3HAaHWM TPUPOJIHBIX 3aKOHOMEPHOCTEH W PEIICHUH IIPoOIeM
COXpaHEHUS TPUPOJTHOT'O PABHOBECHS,

yOSXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHUU IS COBPEMEHHOMN ITUBWIM3AIINN:
obOecricueHUs] HOBOTO YPOBHSI Pa3BUTHA MEIUILIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJOTHM, CIHOCOOHBIX peliaTh PeCypcHble MPOOJEMBI  Pa3BUTHSA
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJa U3 II00ATBHBIX AKOJIOTUYECKUX MPOOJIEM U
oOecrieueHus1 mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPHUPOIHBIX pPEeCypcoB U (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHUU OHOJOTMYECKUX 3HAHUM B IIENSIX
MOBBIIIEHUST OO KYJIbTYphl, €CTECTBEHHO-HAay4YHOW TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (YHKIIMOHAIBHON T'PaMOTHOCTH oOydarommxcs, GpopmupyeMoi
IPpU U3yYEHUN OMOJIOTHH;

MOHUMAHHE CYIIHOCTH METOJIOB MO3HAHMS, UCHOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTHM UCIIONb30BaTh TIOJIydaeMble 3HaHUS [JIs aHajdu3a U
00BSICHEHUS SIBJICHUH OKPYXAIOIIEr0 MUPa U MPOUCXOIAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIIOUCHHS Ha OCHOBE HAydHBIX (DaKTOB U
UMEIOIINXCS JaHHBIX C 1IEJIbIO MTOJYUYEHHUSI TOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTH CAMOCTOSITEILHO MCIIOIb30BATh OHMOJIOTMYECKUE 3HAHUS IS
penieHus MpooJieM B peabHbIX )KU3HEHHBIX CUTYAITUsX;

OCO3HAHUE IIEHHOCTH HAYYHON JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MIPOCKTHYIO U UCCIIEIOBATENIbCKYIO ACSITEIHbHOCTh MHINBUAYAILHO U B TPYIIIIE;



FOTOBHOCTh M  CHOCOOHOCTH K  HENpephbIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IOJIYYEHHUIO HOBBIX 3HaHMM 1o Ouoioruu B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHHS y4eOHOTO mpeamera «buomorus»
BKJIIOYAIOT: 3HAaYuMble Mg (OPMUPOBAHMS MHUPOBO33PEHUS OOYUYAIOITUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE TOHITHS, OTpaKarolIre
[EJOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHenu(UKy METOJ0B TMO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBICHHUE, MPOIIECC,
CUCTEeMa, Hay4HbIA (PakT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCClieloBaHue,  HAONIOJeHHe,  HW3MEpPEHHe, HOKCIEPUMEHT H  JPYrux),
yHUBEpCAJIIbHbIC Yy4eOHbIe JeWcTBUsS (TI0O3HABaTEIbHBIE, KOMMYHUKATHUBHBIC,

PErYJISTUBHBIE), o0ecreunBaroIme (dbopmHpoBaHue (yHKLIHOHAIBHOM
IPAMOTHOCTH W  COLMAJIbHOM KOMIIETEHUMH OOYy4YaIoOIIMUXCS, CIOCOOHOCTh
o0yuarouuxcs UCIIOJIb30BaTh OCBOCHHbIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYCCKUE 3HAHWS W  YHUBEpPCAIbHBIC yUeOHBIE JIEUCTBUS B
NIO3HABATEIbHOM U COLMATIbHOM ITPAKTHUKE.

MeranpeaMeTHbie pe3yJbTaThl OCBOCHHS IIPOTrpaMMbl CPEIHErOo 0O0IIero
00pa30BaHuUs TOJKHBI OTPaXKaTh:

OBaanenne YHHUBepPCATbHBIMHA Y4eOHbIMU NMO3HABATEIbHBIMU
AeCTBUAMM:

1) 6a30BbI€e JIOTHYECKHUE IeHCTBHA:

CaMOCTOATENTLHO  (OPMYJNIHMpPOBATH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHaynM3a, CUHTE3a, CpaBHEHHUsI, KilacCupUKaIMU, 0000IEHUS ), PACKPHIBATH CMBICI
OMOJIOTUYECKUX TOHATUM (BBIAETATH WX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATH
CBSI3U C IPYTUMH MOHSITUSIMH );

OMpENENATh LENU JACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU UX
JNOCTHKEHUS, COOTHOCUTD PE3YJIBTAThI ACSITEIBHOCTH C IOCTABIECHHBIMHU LIETISIMHU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS ISl OOBsICHEHUSI (DAKTOB W SIBJICHHI
YKABOU IPUPOJBI;

CTPOUTH JIOTMUECKHUE PACCYXJICHUS (MHIAYKTUBHbBIC, JCIYKTHUBHBIC, IIO
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMbBIX
SBJICHUSX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKIFOUCHUS;

NPUMEHATD CXEMHO-MO/ICJIbHBIC CpelcTBa TUTSt MpeACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  TMPOTHUBOPEYMH  Pa3HOrO0  poOJia,  BBIABICHHBIX B Pa3IMYHBIX
UH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3palatrbiBaTh IUIAaH pelICHUs MPOOJIEeMbl ¢ YYETOM aHaiIM3a UMEIOLIUXCA
MaTepHAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI NEATEIBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSAX  PpEAIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEILCKIE eHCTBUA:

BJIa/IETh HAaBbIKAMU y4e€OHO-UCCIIEI0BATENLCKON U MIPOEKTHOM AESITeNbHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY IIOMCKY METO/IOB PEUICHUS IPAKTUYECKUX 3aa4, [IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

UCIIOJIb30BaTh pPAa3IWYHbIE BUABI JEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HaHMSI, €ro HWHTEpPHpeTalud, NpeoO0pa3oBaHUI0O M NPHUMEHEHUI0 B Y4E€OHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUN YUYE€OHBIX U COLIMAIBHBIX IPOEKTOB;

¢bopMUpOBaATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU NTOHATUSIMU U METO/IAMU;

CTaBUTh M (opMynupoBaTh COOCTBEHHBIE 3aJlayd B 00pa30BATEIbHON
NEATENbHOCTH U KU3HECHHBIX CUTYalUsX;

BBISIBJISITE [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyallM3MpOBAaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThl IS J10Ka3aTelibCTBa
CBOMX YTBEP)KIICHMI, 3a/1aBaTh NapaMETPhl U KPUTEPUU PEILICHHUS;

AQHAIM3UPOBATH IIOJIYYCHHBIE B XOJE€ PEIICHMsS 3aJadyd  Pe3yJbTarsl,
KPUTHUYECKN OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3MPOBATHh U3MEHEHUE B HOBBIX
YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CUTYyaIUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh LIEJICHAIIPABICHHBII NOUCK IMEpEeHOca CPEeACTB M CHOCO00B
JeMCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIBHYIO M MPAKTUYECKYIO0 00JIacTh
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUEOHBIX IPEIMETOB;

BBIIBUT'aTh HOBBIE UJEH, MPEIIaraTb OPUTMHAIbHBIE MOAXOJbl M PELICHMUS,
CTaBUTb MPOOJIEMBI U 3aa4H, JOMYCKAIOIINE aIbTEPHATUBHBIE PEICHUS.

3) pabora ¢c nunopmaunueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MHPOpMAIUH (TEKCTe y4EOHOTO
nocoOus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIPAaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax AaHHbIX, B MHTepHeTre), aHaIu3UpOBaTh



WH(POPMAITUIO PAa3IMYHBIX BUIOB U ()OPM MPEACTABICHHS, KPUTHICCKN OLICHUBATH
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

dbopMynHpoOBaTh 3aMpOChl U MPUMEHSTH PA3IMYHBIE METOJbI MPU TOUCKE U
otOope Ouonornueckoi MHMOpMaLMKM, HEOOXOIUMOM JJIsi BHIMTOJIHEHUS Y4EOHBIX
3ajad;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TNIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBHIOMpaTh  ONTUMANBbHYIO  (OpMY  TNpEACTaBICHUS
Oouonornyeckor nHdopmaruu (cxembl, Tpaduky, AUarpaMMbl, TaOJIUIBI, PUCYHKU
1 Ipyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KAdeCTBE CpEACTBa MpH pabore ¢
Ouosjornyeckod HHPOpMalMe: MNPUMEHATh XHUMHUYecKue, (Qusnyeckue W
MaTEeMaTUYECKUE 3HAKKW U CUMBOJIBL, (DOpMysbl, abOpeBHATYpY, HOMEHKIATYpY,
UCTOIB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH,

BJIaJ€Th  HABBIKAMM  pACIO3HABAaHUS M 3allUThl  WHGOpMAINH,
uHGOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) ob1eHme:

OCYHIECTBIISATH KOMMYHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO Yy4aCTBOBATh
B JMAJIOTe€ WIM JUCKYCCHUU TIO CYIIECTBY OOCYXIaeMou Tembl (yMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoit
3a/1au, YUUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIIMNA APYTMX YYaCTHHUKOB
Janora Win JUCKYCCUN);

pacmo3HaBaTh HEBepOaJbHBIE CpEJCTBA OOIICHUs, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(IJIUKTBI U BECTH ITEPETOBOPHI;

BJIAJCTh PAa3JIUYHBIMU CIOCOOaMH OOIIEHUS U B3aMMOJEHUCTBUS, MOHUMATD
HaAMEPEHUS JIPYTUX JIOJEH, MPOSIBISATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOPPEKTHOU (hopme GOpMyIHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eI TeJIbHOCTh:

MOHUMATh M HCIIONH30BaTh MPEUMYIIECTBA KOMAHIHON M WHINBUAYaTbHON
paboThI MpH PEIICHUH OUOJIOTMYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEIICHUN yueOHOM 3a1a4u;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBHUHA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJICKTHBA,;



NpUHUMATh  IIEJIM  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJMHUPOBATh JCUCTBUS TO €€ JOCTHKEHHUIO: COCTaBJIATh IUIaH JCHCTBUM,
pacmpeneisTh poiu ¢ y4€TOM MHEHUM YYaCTHHUKOB, OOCYXIAaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJAa M KaXJOro YYaCTHMKAa KOMaHJIbl B
001l pe3yabTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLEHHUBATh HUAEH C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B Pa3IMYHBIX
CUTYaIMSIX, IPOSABIIATh TBOPUECTBO M BOOOpaKEHNE, OBITh UHUIIMATUBHBIM.

OByajeHNe YHUBEPCAIbHBIMH PeryJIsTHBHBIMH eHCTBUSMMU:

1) camoopraHu3anmsi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMUS IS BBISBIEHUS MpoOJIeM M UX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BEIOWpAaTh HAa OCHOBE OWOJOTWYECKHX 3HAHUW IIEJIEBBIE W CMBICIOBBIE
YCTAHOBKHU B CBOMX JICHCTBUSIX M MOCTYIKAaX MO OTHOIIEHUIO K YKUBOUW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIIBHYIO NIESITEIbHOCTD, BBISBIATH
npoOJIeMbl, CTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIE 3aJaul B 00pa3oBaTeIbHON
NEeSATeIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITENILHO COCTABJISITH IUIAH  pEIIeHHs Npo0ieMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEATIOUTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYallUsM;

pacuupsTh paMKu y4eOHOI0 MpeMeTa Ha OCHOBE JIMYHBIX TPEANOYTEHUH;

JieN1aTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CocoO0CTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHWUM, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIM U
KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYAIlUsiIM, BHOCUTh KOPPEKTHBBI B JIEATEIbHOCTD,
OILICHMBATh COOTBETCTBHE PE3Y/IHTATOB IIEIISM;

BJIAJCTh HABBIKAMHM  TIO3HABAaTEIBHOW  pEQUIEKCUHU KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HMX PE3YJbTaTOB U
OCHOBAaHMM, UCIOJIb30BaTh MPUEMBI PeIEKCUU MJisi OLUEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHIKEHHUIO;



IPUHUMATh MOTHBbI M apryMEHTbl JPYrMX MpPH AHAIU3E PE3YIbTATOB
NEeATEIBbHOCTH;

3) mpuHsiTHE CedsI M IPYTUX:

OpPUHUMATh Ce0sl, IOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBbI M AapryMEHTbl JPYIMX M[pPH AHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP € IO3ULMU APYTOro YEIOBeKa.

NPEJAMETHBIE PE3YJIBTATBI

[Ipeamernbie pe3ynbrarbl ocBoeHUs mnporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CIOCOObI IEHCTBUI 10 OCBOEHUIO, HHTEPIPETALUU U
npeo0pa3oBaHUIO 3HAHWUW, BUABI JEATEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUM B PA3JIMYHBIX YUYEOHBIX CHUTYallUsX, @ TAaKKE€ B PEaTbHBIX
KU3HEHHBIX CHUTYalMsIX, CBSI3aHHBIX ¢ Ouonoruedl. B mporpamme mnpenMerHbie
pe3yNbTaThI MPEICTaBICHBI M0 TOAAM 00yUYEHHUSL.

[IpenmeTHble pe3ynbTaThl OCBOCHUs yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOMKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJU OUOJIOTUU B CHCTEME HAYYHOTO
3HAHUSl ECTECTBEHHbIX HAayK, B (OpMHpPOBaHHH COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOW KAPTHHBI MUpPa M HAy4YHOIO MHMPOBO33PEHHs, O BKIAJE POCCUUCKUX M
3apyOEKHBIX YU€HBIX-OMOJIOTOB B pa3BUTHE OHOJIOTWH, (PYHKIMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKA JJIsSl PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpBIBaTh COJEp)KaHWE OUONOTHYECKUX TEPMHUHOB WU TOHSATHUHM:
KU3Hb, KIJIETKA, OpraHu3M, Meradonu3M (OOMEH BEIIECTB W MpeBpalicHue
SHEPrumn), FOMEOCcTa3 (caMoperyssilus), ypOBHEBass OpraHU3alus KUBBIX CHUCTEM,
CaMOBOCIPOU3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OWOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajbHas JOrMa MOJIEKYJIsIpHOM Ouonorun), 3akoHbl (I
Memngens, T. Moprana, H. 1. BaBunoBa) u y4enus (0 meHTpax MHOTO0OOpasusi u
NPOUCXOXKAEHUS KyIbTypHBIX pacTeHuid H. V. BaBuioBa), onpenensth rpaHULbI
UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BIIAJIETh METOJaMU HAYYHOT'O MO3HAHUS B OMOJIOTUU: HAOJIIOICHUE U
OIMCAHUE KUBBIX CUCTEM, IIPOLECCOB U SBJICHUM, OpraHU3alus U IPOBEACHUE
OMOJOTMYECKOrO0  3KCHEPUMEHTA,  BBIABMKEHUE  THMIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY HCCIEAyEeMbIMH BEJIMYMHAMHU, OOBSCHEHHE IMOIYYEHHBIX



pe3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHH, TEOPUW U 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJbI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACIATh CYHIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U
AYKapuoT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BELIECTB M MPEBpAIECHUS] SHEPrUuU B KIETKe, (poTocHHTE3a,
IUTACTUYECKOr0 M JHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Melo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, WHIUMBHUIYaJbHOI'O Pa3BUTUSI OpraHU3Ma
(oHTOTrEHE3);

yMEHUE MPUMEHATh MOIYYEHHBbIE 3HAHUS I OOBSCHEHUs OMONIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl NIPUHATUSA MPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C 1eTplo oOecrieueHuss O0e30IacHOCTH CBOETO 3J0pPOBbS U 3J0POBbS
OKpPYXAaIOILUX JIOJEeH, COOI0/IEHNs HOPM I'PaMOTHOI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOAHON cpelle, MOHUMaHUE HEOOXOJUMOCTH MCIOJIb30BAHUS JIOCTHXKEHHM
COBPEMEHHOM ouonoruu u OMOTEXHOJOTUH  HJii  palMOHAIBHOTO
IPHUPOIOIIOIb30BAHUS;

YMEHUE peniaTh 3JIEMEHTApHble TI'E€HETMYECKME 3aJadyd Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CIICTUIEHHOE HACIeJOBaHUE, COCTAaBJISATh CXEMBbI
MOHOTHOPUTHOTO CKPEUIMBAHUS I TPECKa3aHusl HACIEIOBaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINONHATH JIaDOpAaTOPHbIE M MpakTUYecKue paldoThl, COOIHOIAThH
npaBujia Ipu padbore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OIICHMBATh M HWHTEPIPETUPOBATH HUHQPOPMAIIUIO
OMOJIOTMYECKOIO  COJAEPKAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MH(pOpPMALIUK, HAYYHO-TIOMYJISPHbIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUM B OHOJIOTHUH,
MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBbIE IHCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011as1 OMOJIOTHYECKYI0 MH(GOPMAILIUIO U3 HECKOJIBKMX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUH.

[IpenmerHble pe3ynbTaThl OCBOeHUs1 yueOHoro mpenmera «buonorus» ¢ 11
K1acce JOKHBI OTPAXKATH:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (HOPMHPOBAHHU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpAa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE€ POCCUUCKHUX U
3apyO€KHbIX y4Y€HBIX-OMOJIIOrOB B pa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH YeJIOBEKa JJIS PElICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBATh COJEpKaHHE OMOJOTMYECKHX TEPMHHOB W TOHSITHM:
BUJ, TIOMYJISINSA, TeHODOH/I, DBOJIONHNS, ABMKYIIUE CUIIBI ((PaKTOPHI) IBOIOIHH,
IPHUCIIOCOOJIEHHOCTh OPraHrW3MOB, BUI000pAa30BaHUE, AKOJIOTHYECKUE (PAKTOPHI,



DKOCHCTEMA, TMPOJYIEHTH, KOHCYMEHTBI, PEAYLEHThbl, LENH MUTaAHUs,
AKOJIOTHYECKasl upamua, OuoreoreHos, ouocdepa;

yMEHHE H3JIaraTh OHOJOrMYecKHe Teopuu (IBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs DSBOJIOLUHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3aponpiieBoro cxoactBa K. M. Bapa, depenoBaHusi riaBHBIX HaIpaBICHUN U
nyreit somoruu A. H. CeseprioBa, yuenus o 6uochepe B. M. Bepnanckoro),
OMpPENIENATh I'PAHULIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAM,;

YMEHHE BIJIAJIETh METOJAMHU HAYYHOT'O MO3HAHUS B OMOJOrUU: HAOIIOEHUE U
OMKMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB U SIBICHUI, OpraHu3aius U MNpOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHHE  THUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXKJy HCCICAyEeMBbIMH BEIMYMHAMHU, OOBSICHEHHE TMONTYYECHHBIX
pe3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHM, TEOpPUA W 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIC MPHU3HAKK CTPOCHUS OHOIOTHYECKUX
OOBEKTOB: BHIOB, MOMYJISLMI, NTPOAYLEHTOB, KOHCYMEHTOB, PEIYLEHTOB,
OMOreolleHO30B M JKOCHUCTEM, OCOOEHHOCTH IMpPOLIECCOB: HACIEICTBEHHOMN
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIOCOOIEHHOCTH
OpPraHU3MOB, JIEUCTBHS DKOJIOTMYECKUX (PAKTOPOB HA OpPraHU3MbI, TEpeHoca
BEUIECTB M IOTOKAa JHEPrUM B HKOCUCTEMAX, AHTPONOIE€HHBIX W3MEHEHHH B
OKOCHCTEMaX CBOEW MECTHOCTH, KPYroBOpPOTa BEUIECTB W OMOr€OXMMHYECKHUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHSATh MOJTyYEHHBbIC 3HAHUS JJI OOBSCHEHUS OMONIOTMYECKUX
IIPOLIECCOB W SIBJICHHUW, JUISl NPUHATHSA MPAKTUYECKUX PEIIEHUN B MOBCEIHEBHOMU
KU3HU C LEIpl0 oOecnedeHus: Oe30MacHOCTH CBOErO 3J0pOBbS M 3J0POBBS
OKpPYXAaIOIUX JI0JeH, COO0/IEHNsT HOPM IPaMOTHOI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJHON Cpeae, MOHMMAaHHE HEOOXOJUMOCTU HCIOIb30BaHUS JTOCTHKEHHIM
COBPEMEHHOW OMOJIOTMH JIJISl PALIMOHAIIEHOTO MTPUPOAOIIOIb30BaHHS;

yMEHHUE peliaTh 3JeMEHTapHble OMOJIOTrMYEeCKre 3aa4M, COCTABISATh CXEMBI
NepeHoca BEIECTB U SHEPTUU B SKOCHUCTEMaXx (LIeTH MUTAHMUS ),

YMEHHE BBINOJHATH J1A0OpAaTOpPHBbIE M MPAKTHUYECKHE padOThl, COONIOAATH
npaBujia pu padboTe ¢ ydeOHBIM U JJabOpaTOPHBIM 000PYIOBAHHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATh HUHQPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpEeICcTBa MaccOBOW MHGOpPMAIIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHalibl),  paccMaTpuBaThb  IJI00ANbHBIE  DKOJIOTMYECKHME  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHHUS,
0000m1asi OMOIOrNYecKy0 MH(POpPMAIHIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh NOHITUIHBIN anmapaT OMOJOTHH.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KonnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (HU(pPOBHIE)
Ne n/m Kontpoabubie | IlpakTnueckue
NPoOrpaMMbl Bcero o0pa3oBaTesbHbIE PeCypChl
padoThI padoTbI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/I1A1Z8RIE
2 2KuBble cCTEMBI U UX OpraHU3aLNA 1 https://m.edsoo.ru/L7K10O5N9Q
3 XUMUYECKUN COCTAB M CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/A614J7TH5H
4 KnzaenesaTeTbHOCTD KIIETKH 6 https://m.edsoo.ru/MW4T1H4X1L
P
) ASMHEONCHME 1 MEANBIyAIEHOS 5 1 https://m.edso00.ru/BOIM3D1Q40
pa3BUTHE OPraHU3MOB
H
6 ACICACTBEHIOCTD H HSMEHAMBOCTD 8 1.5 https://m.edso00.ru/K4Q4P3Z3Y
OpraHU3MOB
C .0
7 CACHIITL OPTATIHIMORB. LICHOBHL 3 https://m.eds00.ru/G8F5Q0R3K
OMOTEXHOIOTHH
8 PezepBHoe Bpemst 1 https://m.edso00.ru/D40108L0S
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
[TPOI'PAMME



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

11 KVIACC

HaumeHoBaHue pa3iesioB 4 TeM

KoanuyecTBo 4acos

JJ1eKTpOHHBIE (U(pPOBHIE)

Ne /i Kontpoabubie | IlpakTuueckue

NporpaMmbl Bcero o0pa3oBaTejbHbIEe pecypchl
padoThbI padoThbI
DBOJIONUOHHAS OMOJIOT U 9 1 https://m.edsoo.ru/R6GOTOB2H
B
OSHHIHOBCHHE I PASBITTHE AHBHH Ha 9 0.5 https://m.edsoo.ru/Y 9H2Q3PIA

3emie
OpraHusMsbl 1 OKpyXarolas cpeaa 5 1 https://m.edso00.ru/QOF7W3Q4C
Coo0111ecTBa ¥ YKOJIOTHYECKUE CUCTEMBI https://m.edso00.ru/Z3D90Q3V0S
PesepBHOE Bpems https://m.edso00.ru/POD3V1J6C

OBUIEE KOJIMYECTBO YACOB I10

- 34 0 2.5

I[TPOTPAMME



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




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KonuvecTBo yacoB
Ne Hara DJIeKTPOHHBIE IH(]POBLIE
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero u3y4eHusi | 00pa3oBaTeJbHBIC PeCypChl
padoTbI padoThI
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/L3N5X6G2Y
MeTobl TO3HAHUS KUBOU
npupobl. [IpakTuueckas pabora
Ne 1 «Mcnonb3oBanue
2 (CHOBSOBANH 1 0.5 https://m.edso00.ru/J3G9X4D7E
Pa3JIMYHBIX METOIOB MPHU
U3Y4EeHUU OMOIOTHYECKHIX
00BEKTOBY
b €CKHe e
3 HOMOTHHACCITHE CHETEMDL, 1 https://m.edso00.ru/P6ABW5C2X
MIPOIIECCHI U UX U3yUCHHE
X i .
4 FIMIFICCICHIT COCTaB KICTRH 1 https://m.edsoo.ru/HIK8AGCIF
Boja u MmuHepanbHbie cou
benku. CoctaB u cTpoeHue
) P 1 https://m.eds00.ru/Q6J215K1J
OeKoB
depMeHTH — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
abora Ne 1 «M1
6 P « iyquHe 1 0.5 https://m.edsoo.ru/P8Q204TOF
KaTaJUTHYECKON aKTUBHOCTHU
(bepMeHTOB (Ha mpumepe
aMuUIIa3bl WM KaTajlasbl)»
Yrnesogpl. JIunuast https://m.edso00.ru/Q8Y8G5J1B
Hyxnennoseie kucinorsl. AT® https://m.edso0.ru/M1Q8NOY5C
9 Hcropust u MeTO b1 M3y4EHUS 1 https://m.edso0.ru/AOPOE1L6Q



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

kieTku. Kinetounas teopus

10

KieTka xak menoctHast xxuBas
cucreMa

https://m.edso0.ru/I8B9Y9Z1N

11

CrpoeHue 3ykapHOTHYECKON
kieTku. JJabopaTopHas pabora No
2 «M3yuenue CTpOeHHUsI KIETOK
pacTeHuil, KUBOTHBIX, TPHOOB U
OaKTepHii Mo MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
OTHCAaHUE»

0.5

https://m.edsoo.ru/USC3M3A10

12

OOMeH BELIECTB WIIN
MeTa00IN3M

https://m.edsoo.ru/W3W7F8M9B

13

®oTtocuHTe3. XEMOCHHTE3

https://m.edsoo.ru/E1Z2R009B

14

15

DHepreTuYecKuii 00MeH

JKu3HEHHBIN HUKIT KIETKH.
Jenenue kieTku. MuTos.
JlaGopatopHnas padora Ne 3
«Habmonenne MuTo3a B KJIETKaX
KOHYHMKA KOpeIIKa JTyKa Ha
TOTOBBIX MUKPOTIpENapaTax

0.5

https://m.edsoo.ru/H3D3Y6VOH

https://m.edsoo.ru/EOX7D6P5C

16

Buocunres 0enka. Peakuus
MaTPUYHOTO CHHTE3a

https://m.edsoo.ru/ESR8I13D8J

17

Tpancsiius — OnocuHTE3 OeNKa

https://m.edsoo.ru/ESTON8WIH

18

Hexnerounsie hopmbl KU3HU —
BUPYCBI

https://m.edsoo.ru/J3B9G7A8B

19

@DopMBbI pa3MHOKEHUS
OpraHu3MoOB

https://m.edsoo.ru/P7E0V8V0S

20

Meiios

https://m.edsoo.ru/VV0OS8G3A6W



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

21

OO0pa3zoBaHue 1 pa3BUTHE
IOJIOBBIX KJIETOK.
OnnonotBopenue. JlabopaTtopHas
pabota Ne 4 «3yuenue
CTPOEHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIpenapaTax»

0.5

https://m.edsoo.ru/B5G7Q9N3B

22

NunuBuyanpsHOE pa3BUTHE
OpraHu3MOB

https://m.edsoo.ru/A8S8WIF2F

23

I'enetnka — HayKka O
HaCJICICTBCHHOCTH U
HN3MEHYHUBOCTHU

https://m.edsoo.ru/E2A4C4G5I

24

3aKOHOMEPHOCTHU HACTIEAOBaHUS
npu3HaKoB. MoHOTHOpUIHOE
CKpCIIUBaHHE

https://m.edso00.ru/X0T3G9D4X

25

JurnbpuaHoe CKpemrBaHue.
3aK0H HE3aBUCUMOTO
HACJIEI0BAHUS IPU3HAKOB

https://m.edsoo.ru/USM0Q0T6M

26

CuermnieHHOe HACIeJOBaHUE
npu3HakoB. JJaboparopHas
pabora Ne 5 «M3yuenue
Pe3yIBTaTOB MOHOTHOPHUTHOTO U
JUTHOPHUIHOTO CKPEIUBAHUS Y
JPO30(QHITBI HA TOTOBBIX
MUKpOTIpenapaTax»

0.5

https://m.edsoo.ru/B3F9A3Y 7K

27

T'enetnka nona. HacienoBanue
HpI/ISHaKOB, CILCIINICHHBIX C
IOJIOM

https://m.edsoo.ru/F6T4C9V1Z

28

N3MenYnBOCTE.
Hewnacnencrsennas

0.5

https://m.edso0.ru/SOLOX1U5X



https://m.edsoo.ru/B5G7Q9N3B
https://m.edsoo.ru/A8S8W9F2F
https://m.edsoo.ru/E2A4C4G5I
https://m.edsoo.ru/X0T3G9D4X
https://m.edsoo.ru/U5M0Q0T6M
https://m.edsoo.ru/B3F9A3Y7K
https://m.edsoo.ru/F6T4C9V1Z
https://m.edsoo.ru/S0L0X1U5X

n3MeH4YuBOCTh. JIabopaTopHas
pabora Ne 6. Uzyuenue

MO TU(DUKATTHOHHOM
W3MEHUYUBOCTHU, TIOCTPOCHUE
BapHAIIMOHHOTO psifa u
BApHUAIMOHHON KPUBOW»

HacnenctBenHast U3MEHYHUBOCTb.
JlaboparopHas pabota Ne 7.

29 . 1 0.5 https://m.eds00.ru/X008Q8M6C
«AHAJIN3 MyTalUi y 1p0o30(pHIIBI
Ha TOTOBBIX MUKPOIIpEnapaTax»

30 ['eHeTHKa YeIOBEKa 1 https://m.edso00.ru/K9JO0M1Y4N
PesepBHelit ypok. O600IICHHE 10

31 teme «HacneacTtBeHHOCTD 1 1 https://m.edsoo.ru/H2D5H9X4W
U3MEHYHUBOCTh OPTaHU3MOBY

32 Cenexuus Kak HayKa U MpoIiecc 1 https://m.edsoo.ru/W9F9POH3Y

33 Merozst u HOCTH)Kme 1 https://m.edso0.ru/D2L0Y6L3S
CEJICKITUH PACTCHHM U KUBOTHBIX

34 buorexnosoris Kak oTpacih 1 https://m.eds00.ru/Y9Q2W2U4V
IPOU3BOICTBA

OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOI'PAMME



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

11 KVIACC

Ne
n/n

Tema ypoka

KosaunuyecTBo 4acoB

KoHTpoJLHbIE
Bcero P
padoTsI

IIpakTHnyeckue
padoThbI

Jlara
U3y4YeHu st

JIeKTPOHHBIE HU(PPOBbIE
o0pa3oBaTe/bHbIE Pecypchl

OBOJIIOUS U METONEI €6
HU3YYCHUS

https://m.edso0.ru/T1A2H004W

Hcropus passurtus
MPEICTABICHUI 00 IBOIOINH

https://m.edsoo.ru/K4X7N1R3K

MuUKpo3BOTIOLIHS

https://m.edsoo.ru/D2U6E3B0OY

[Momynsimust Kak deMeHTapHast
€IMHUIIA BUJIA W YBOJIOIUH.
JlaGopaTopnas pabora Ne 1
«CpaBHEeHHE BUJIOB 110
MOP(]OIIOTHIECKOMY KPUTEPHUIO»

0.5

https://m.edsoo.ru/O9U2M5L5H

JIBrKy1ye CHbl
(311emMeHTapHbIe (HaKTOPHI)
9BOJIIOLIUH

https://m.edsoo.ru/R9B8IGASL

EcrtecTBennbIit 0TOOp 1 €10
bopMbI

https://m.edsoo.ru/H2R2B9K4P

Pe3ynpTaTe! 3BONMIOLIMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB
U BU1000pazoBaHue.
JlabopaTtopHnast pabota Ne 2
«Omnucanue mpuUcocoO0ICHHOCTH
opranu3Ma u €€ OTHOCUTEIIBLHOTO
XapakTepa»

0.5

https://m.edsoo.ru/X2U8Z1K4N

Hanpasnenus u mytu

https://m.edso0.ru/N3B0G3K9D



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

MaKpO3BOJOIHNH

HeoOpaTumocTs 3BOTIONNN

https://m.edsoo.ru/Z7H7Q5R9J

10

HcTopus xu3Hu Ha 3emiie U
METOABI €€ U3YYCHUS

https://m.edsoo.ru/K2G8W1722W

11

['MIIOTE3bI MPOUCXOIKICHHS
JKA3HU Ha 3emiie

https://m.edsoo.ru/U604K7W7W

12

PasBurue xu3au Ha 3emie mo
spam U nepuojam

https://m.edsoo.ru/K3B9Q0H4U

13

14

OCHOBHBIE TaIbl SBOJIOINN
PaCTHUTENBHOTO U )KUBOTHOTO
mupa. [IpakTrueckas padora Ne 1
«3ydyeHne UCKOIaeMbIX
OCTaTKOB PacCTEHH M KUBOTHBIX
B KOJUICKIHX»

CoBpeMeHHas cucTema
OpPraHNYeCKOro MUpa

0.5

https://m.edso00.ru/Q6E3C3W7X

https://m.edso00.ru/G5TOA6UOG

15

DBOJIOIMUS YeTTOBEKa
(arTpOmOTEHE3)

https://m.edso0.ru/M2G50Q6F5N

16

JBroxkymiue cuibl (pakTopbl)
aHTPOIIOreHe3a

https://m.edsoo.ru/P1H5B7N2Y

17

OcHOBHBIC CTaauH 3BOJIIOINHU
YCJIOBEKa

https://m.edsoo0.ru/D2J2T6Z0L

18

Yenoseueckue pacsl U
IPUPOJIHBIE aJalTAl[MK YEIOBEKa

https://m.edsoo.ru/Y6J6 T6R3P

19

Pesepsuelit ypok. O600111€HNE 10
teme «Bo3HUKHOBEHHUE 1
pa3BUTHE KU3HH Ha 3eMIIe»

https://m.edsoo.ru/Z8H8D6M8B

20

DKOJIoTus KaKk HayKa

https://m.edsoo.ru/W2W7M1Z8Y



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

21

Cpenpl oOuTaHus u
9KOJIOTHYecKHe (PakTopbl

https://m.edsoo.ru/A5Q478V1L

22

AbGunorndeckue GpakTopsI.
JlaGopatopHas pabora Ne 3.
«Mopdodomnoruueckue
0COOCHHOCTH PacTCHUH U3
pa3HBIX MECT OOUTAHUSY.
JlaboparopHnas pabota Ne 4.
«BnusgHue cBeTa Ha POCT U
pa3BUTHE YEPCHKOB KOJICYCa)

0.5

https://m.edsoo.ru/F5M2L.3R8S

23

buotnueckue pakropsl

https://m.edso00.ru/Q9Z3R2Y0Z

24

DKOJIOTUYECKUE XaPAKTEPUCTUKU
nonynsuuu. [Ipaktuueckas
pabota Ne 2 «IlToncuér
MJIOTHOCTH TOMYJISIIIUNA Pa3HBIX
BHJIOB PACTECHUIN»

0.5

https://m.edsoo.ru/H5J8R3N9P

25

Coob1mecTBa OpraHu3MoOB —
OUOLIEHO3

https://m.edso0.ru/Z6J8HO0G8B

26

DKOJIOrMYECKHE CUCTEMEI
(3KOCHCTEMBI)

https://m.edsoo.ru/L4AF7FOR2W

27

OCHOBHBIE ITOKa3aTeIIn
3KOCHUCTEMBI. DKOJIOTHYECKHUE
nupamuabl. CBOMCTBa
skocucteM. Cykueccust

https://m.edso00.ru/G3M3T9D20

28

[IpupoaHbIe 3KOCUCTEMBI

https://m.edsoo.ru/X9K1X9S6l

29

AHTpOHOI‘eHHHe OKOCHUCTEMBI

https://m.edsoo.ru/P5D2A0F8T

30

buocdepa — rinobanpHas
JKOCHCTEMA 3eMITH

https://m.edso0.ru/M601B3B6R



https://m.edsoo.ru/A5Q4Z8V1L
https://m.edsoo.ru/F5M2L3R8S
https://m.edsoo.ru/Q9Z3R2Y0Z
https://m.edsoo.ru/H5J8R3N9P
https://m.edsoo.ru/Z6J8H0G8B
https://m.edsoo.ru/L4F7F0R2W
https://m.edsoo.ru/G3M3T9D2O
https://m.edsoo.ru/X9K1X9S6I
https://m.edsoo.ru/P5D2A0F8T
https://m.edsoo.ru/M6O1B3B6R

3aKOHOMEPHOCTH

31 1 https://m.edso0.ru/G3X3B7G9A
CYILECTBOBaHMS OHuochepbl
q 0

32 CHIOBEUCCTBO B OHoCHepe 1 https://m.edso0.ru/N2Q8H4U7I
3emian
C

33 OCYHICCTBOBAHUE HPHPOABT 1 https://m.eds00.ru/Y8Q8X900G
YeJI0BEYECTBA
PesepsHslit ypok. O6001ICHIE

34 TeMmbl «Coo011ecTBa U 1 https://m.edsoo.ru/E6M1R5V2D
SKOJOTHYECKHAE CUCTEMBI»

OBLIEE KOJIMYECTBO YACOB I10 34 25

[NPOI'PAMME



https://m.edsoo.ru/G3X3B7G9A
https://m.edsoo.ru/N2Q8H4U7I
https://m.edsoo.ru/Y8Q8X9O0G
https://m.edsoo.ru/E6M1R5V2D




MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJBbHOM ITPOI'PAMMBbI

I[IpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOEHHUS OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 00pa3oBaHus

CdopMUpOBaHHOCTh 3HAHUM O MECTE W POJM OWUOJOTHU B CHUCTEME
Hay4YHOT'O 3HAHUS €CTECTBCHHBIX HAYK, B POPMUPOBAHUN COBPEMEHHOM
€CTeCTBEHHO-HAYYHON KapTUHBI MHpPa M HAyYHOTO MUPOBO33PEHUS; O
BKJIaJIE POCCHMCKMX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pa3BHUTHE
Ouosoruy; (PyHKIIMOHATHFHOW TPAMOTHOCTH YeNOBEKa [JIsl PEIleHUs

JKU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJEp)KaHHE OHOJOTUYECKUX TEPMUHOB U
MOHSTHI: )KU3Hb, KIETKA, OpraHu3M; MeTabonu3M (0OMeH BEIlecTB U
MpeBpallleHue HHEPruM), TOMEOocTa3 (caMoperynslus), YpOBHEBas
OpraHu3aIus >KMBBIX CHUCTEM, CAMOBOCHPOM3BEACHUE (PEIPOIYKLIHNS),

HAaCJICACTBCHHOCTb, USMCHYNBOCTD, POCT U PA3BUTHUC

YMmeHnue uznaraTb OHOJOrMYecKre TeOpUH (KIETOYHasi, XpOMOCOMHas,
MyTtanroHHas), 3akonbl (I'. Mennens, T. Moprana, H.J1. BaBunosa) u
yueHHus (0 LEHTpax MHOTO000pa3Hus M MPOUCXOXKICHHUS KyJIbTYpPHBIX
pactenuit H.M1. BaBunosa), onpenensite rpaHULlbl UX IPUMEHUMOCTH K

JKHUBBIM CHCTEMaM

YMeHue BIaJeTh METOJaMH HAYYHOTO TIO3HAHHS B OHWOJIOTHH
(HabOyroicHNE W OINMCAHHME KXUBBIX CHUCTEM, IMPOIECCOB U SIBICHUU;
OpraHmW3aiusi W TMPOBEJICHUE OHMOJOTHYECKOTO  IKCIICPUMEHTA,
BBIBIDKCHHE  THUIOTE3BI;  BBIABICHHE  3aBHCHMOCTH  MEXIY
HCCIICTyeMbIMU BEJIMYMHAMH, OOBSICHCHHE TOJYUECHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX TOHATHHA, TCOPHUH M 3aKOHOB, YMCHHE

JACJIaTh BBIBOJIbBI HA OCHOBAHHUHU ITOJYYCHHBIX pe?:y.]'IBTaTOB)

10 KJIACC

Kon
NpoBepPsieMOTro
pe3yJbTara

1

2

3

4

5

Vmenue BBIICIIATE CYHICCTBCHHBIC IIPU3HAKKU BHPYCOB, KIICTOK
IOpOKApUOT MW JYKAPHOT, OJHOKJIICTOYHBIX MW  MHOI'OKJICTOYHBIX
OpPraHHU3MOB; 0COOEHHOCTH IIponeccoB oOmMeHa BCIICCTB 151
NnpeBpalliCHUA OSHCEPIrunu B KIICTKC, (I)OTOCI/IHTC33., IJIaCTHYCCKOI'0O H
OHCEPIreTHYCCKOIO O6MeHa, XEMOCHHTEC34a, MHTO34a, Meﬁ03a,
OIJIOAOTBOPCHUA, PA3MHOXCHUA, UHIAWBUAYAJIBHOT'O pPa3sBUTHA

opraHusma (OHTOTEHE3)




YMeHue TOpUMEHSATh [OJIyYeHHbIe 3HaHUS AN OOBSICHEHUS
OMOJIOTHYECKHUX IMPOLECCOB U SBICHUM, IS NPUHATHS MPAKTUYECKUX
peleHuii B MOBCETHEBHOM KU3HU B LIEJSIX o0ecrieueHust 0€30MacHOCTH
CBOETO 3/I0POBbS U 3/I0POBbS OKPY>KAIOLIHX JII0JIeH, COOIIOIEHUST HOPM
IrPaMOTHOIO IIOBEJEHUS B  OKPYXalOUIEll IPUPONHON  Cpene;
[IOHMMAaHHE HEOO0XO0AUMOCTH UCIOJIb30BaHUS JIOCTUKEHUI
COBPEMEHHOM OHOJOrMM U OMOTEXHOJOIMM JUIsl pallOHaIbHOIO

[IPUPO/IONI0JIb30BAHNUS

VYmenue peiatb 3JICMCHTAPHBIC T'CHCTUYCCKUC 3ajaid Ha MOHO- U
I[I/IFI/I6pI/IIlHOG CKpCHIMBAHUC, CHCINICHHOC HACJICAOBAHHEC; COCTABJIATH
CXEMbI MOHOI‘I/I6pI/I}IH01"O CKpCIIrMBaHUsA JIA MpEaACKasaHusa

HacJeI0BaHUs MPU3HAKOB Y OpraHU3MOB

YMeHHe BBINOJHATH JIAOOpPATOpHBIE M TPAKTHYECKUE paboThI,
cobmoath TmpaBuia Tpu padboTre ¢ Y4eOHBIM M JTAOOPATOPHBIM

o0opynoBaHUEM

YMeHne KpUTHYECKH OLEHHMBATh U HMHTEPIPETUPOBATh MH(OPMALUIO
OMOJIOTMYECKOI0 COZIEPIKaHMs, BKIFOYAIOUIYIO IICEBJOHAYYHbIC 3HAHUS
U3 pa3nuuHbIX UcTouyHNKOB (CMU, Hay4YHO-TIOMYIsIpHBIE MaTepHasbl);
TUYECKUE AaCMeKThl COBPEMEHHBIX HCCIIEOBAaHUM B OHoJOrUM,

MCOANIUHC, OHMOTEXHOJIOTNH

10

YMeHue co3naBath COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHUS,
000011251 GMOTOTHYECKYI0 MH()OPMAILIMIO U3 HECKOJIBKUX HCTOYHHUKOB,

IPaMOTHO MCIOJIb30BATh MOHATHHHBIN anmapar OHOoJI0Tun

11 KIIACC

Kon
NpoBepsieMOro
pe3yJbTara

HpOBepﬂeMI)Ie NpEeAMETHBLIC PE3YyJIbTAThI OCBOCHUSA OCHOBHOM
06pa30BaTeJ’[LHOﬁ NnmporpamMmmal CpeaIHET0 06mer0 06pa303a}mﬂ

ChopmupoBaHHOCTH 3HAHUN O MECTe W POJH OMOJIOTUU B CHCTEME
HAy4YHOTO 3HaHHS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTEeCTBEHHO-HAYYHON KapTUHBI MHpPa M HAyYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCHMCKMX M 3apyOeXHBIX YUYEHBIX-OHMOJIOTOB B pa3BUTHE
O6uosnoruy; (QyHKIIMOHATBFHOW TPAMOTHOCTH YeJIOBEKa IJsi PEIICHUS

KHU3HCHHBIX 3a1a4

YMmenue pPacKpbIBaTb COACPIKAHUC OMOJIOTHYECKUX TCPMHUHOB U

TIOHSATHM: BUJ, NOIIYJIALUA, FCHO(I)OH,Z[, OBOJIIONUA, ABUKYIIHUC CHUJIbI




(paxTopsr) 9BOJIIOLINH, MIPUCTIOCOOJIEHHOCTD OpPraHHU3MOB,
BU1000pa3oBaHue, 9KOJIOTHYECKUE bakTopsl, JKOCHCTEMA,
NPOAYLEHThl,  KOHCYMEHTBI,  PEIyLEHTbl,  LeNu  MHUTaHUS,

HKOJIOTHYECKask MUpamMuia, OuoreoneHos, ounocdepa

YMeHnue uznarath OHOJIOTHYECKHE TEOpUH (IBONIOIMOHHAA Teopus Y.
JlapBuHa,  CHHTETHYeCKass  TEOpHUs  HOBOJIOLUMUH), 3aKOHBl H
3aKOHOMEpPHOCTH (3apojpiieBoro cxoncrtsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasiaeHuil u myreit spomonuu A.H. Ceepiioa, yueHus o
oumochepe B.M.  Bepmaackoro), ompenensaTh ~ TPaHUIBI KX

MIPUMEHUMOCTH K JXUBBIM CUCTEMAM

YMeHue BIaJeTh METOJAaMH HAYYHOTO TIO3HAHHS B OHWOJIOTHH
(HaOyroIcHNE W OINHCAHHME KUBBIX CUCTEM, IMPOIECCOB U SIBICHUU;
OpraHu3aiusi W MPOBEJICHUE OHMOJOTHMYECKOTO  OIKCIICPUMEHTA,
BBUIBIDKCHHE  THUIOTE3bl;  BBIABJICHHE  3aBHCHMOCTH  MEXIY
HCCIICTyeMbIMH BEJIMYMHAMH, OOBSICHCHHE TOJYYCHHBIX PE3yJIbTaTOB,
HCIIOJIb30BAaHHBIX HAYYHBIX IOHATHH, TEOPHH W 3aKOHOB, yMCHHE

JACJIaTh BBIBOJbBI HA OCHOBAHUHU ITOJYYCHHBIX pe?:y.]'IBTaTOB)

Ymenue BBIJIEIIATH CYILLECTBEHHbBIE IIPU3HAKU CTpOECHUS
OMoJIOTHYeCKUX  OOBEKTOB: BMJOB, MONYJISAUMN, HPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OHOrCOLEHO30B M  IKOCHCTEM;
0COOEHHOCTHU IPOLIECCOB HACJIEICTBEHHOU U3MEHUYUBOCTH,
€CTeCTBEHHOro  0TOOpa, BHI000pa30BaHUs, IPHCIOCOOIEHHOCTH
OpPTraHU3MOB, JEHCTBUS HKOJOTHYECKUX (DAaKTOPOB HA OPTaHU3MBI,
MIEPEHOCa BELIECTB U OTOKA SHEPTUU B 3KOCUCTEMAX, aHTPOIIOT€HHBIX
U3MEHEHHUH B HKOCHCTEMAaxX CBOE MECTHOCTH, KPyrOBOPOTa BEIIECTB U

OMOTCOXMMHUYECKHX ITUKIIOB B Onocdepe

VYMmenue IIPUMCHATH IMMOJIYYCHHBIC 3HAHUA JUJISL O6’b$[CH€HI/I$I
6I/IOJIOFI/I‘-ICCKI/IX mponeccoB 1u HBHCHHfI, IJId TIPUHATHA IMPAKTHUYCCKUX
pelIeHuid B MOBCEAHEBHON KHU3HU B LIESAX oOecrieueHns 6€30nacHOCTH
CBOETO 37I0POBbsI U 37J0POBbs OKPYKAIOIIUX JItOJIeH, COOIIOICHUS HOPM
rpaMOTHOIO  TMOBEACHUS B  OKpPYKAIIIEd MNPUPOJHON  Cpene;
MMOHUMAaHHE HE00X0IUMOCTH UCIIOJIb30BaHUS JOCTHXKEHU I

COBpeMeHHOﬁ OHoJ0run JJIA PAaIUOHAJIIBHOT'O IIPUPOAO0ITI0JIb30BaAHUS

Vmenue peuiaTb 3JICEMCHTAPHLBIC OMOJIOTHYECKHE 3aJa4i, COCTaBJIATH

CXCEMEI IIEPCHOCA BCHICCTB U S9HEPIUU B DKOCUCTECMAX (I_ICHI/I HI/ITaHI/ISI)

YMeHue BBINONHATH JIa0OpaTOpHBIE U MPAKTUYECKUE paboThI,
coOmrofaTh mpaBwia Mpu pabdore ¢ y4eOHBIM U J1aOOpPATOPHBIM

o0opynoBaHHEM




YMmenue KPUTHYCCKN OLCHUBATH W HHTCPHPCTUPOBATH I/IH(I)OpMaI_II/II-O
OMOJIOTHYECKOrO COACPIKaHMsA, BKIIFOYAKOIYIO IICCBAOHAYYHBIC 3HAHUS

U3 pa3nuuHbIX ucTouyHNKoB (CMU, HaydHO-TIOMYJIsSIpHBIE MaTepHalbl);

? paccMaTpuBaTh rio0asbHbIe HKOJIOTHUECKUE po0IeMbl
COBPEMEHHOCTH, (POPMHPOBATH MO OTHOLIEHHIO K HUM COOCTBEHHYIO
MIO3ULUIO
YMeHue co3naBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIICHMS,
10 00001asi OMOTOTHIECKYI0 MH()OPMAIHIO M3 HECKOIBKUX MCTOYHUKOB,

I'paMOTHO HUCIIOJIB30BATh MMOHSATUUHBIN arrapar OHOJIOTHH




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIeMeHT CoiepP:KaHUs

buoiiorus kak Hayka

11

buonoruss — nayka o xwuBoi mnpupone. Pomnp Ouonoruu B (QopMHUpOBAHUU

COBpeMCHHOﬁ HaquOﬁ KapTUHBI MHUpPA. CucreMa OHOJIOTHYECKHX HayK

1.2

MeToapl TMO3HAHUS KUBOM IIPpHUPOAbI (Ha6J’IIOI[eHI/Ie, OKCIICPUMCHT, OIIMCAHHUC,
HU3MCEPCHUC, KJ'IaCCI/I(bI/IKaI_II/IH, MOZICIUPOBAHUEC, CTATUCTUUCCKAs 06pa60TKa

JTAHHBIX )

JKuBBIE CCTEMEBI U X opraHu3anusa

2.1

XKusble cuctembl (OMOCHCTEMBI) Kak mpeaMeT u3yueHus Omonoruu. CBoKCTBa

OMOCHCTEM M BX pazHooOpasue

2.2

ypOBHI/I OopraHu3alnuun OHMOCHUCTEM: MOJ'IeKy.TIHpHO'FCHGTH‘{CCKI/Iﬁ, KHGTOHHBIP’I,

OpraHu3MEHHbIH, MOMYIALUOHHO-BUA0BOM, SKOCUCTEMHBIH, OMOChEepHBIi

XHAMHUYECKUHN COCTAB U CTPOCHUE KIIETKH

3.1

XUMUYECKUH COCTaB KICTKH. XHWMHWYECKHE JJIESMEHTHI: MaKpO3JIEMEHTHI,
MHKPOIJIEMECHTEI. Boz[a N MHHCPAJIBbHBIC BEIICCTBA. (DYHKHI/II/I BOJAbI H

MHHCPAJIbHBIX BEIICCTB B KJICTKC. HO,Z[I[ep)I(aHI/IC OCMOTHYECKOI'0 OanaHca

3.2

benku. CoctaB u crtpoeHue O€NKOB. AMHHOKUCIOTHI — MOHOMEpBI OEJIIKOB.
He3ameHuMble M 3aMEHUMbIE aMHUHOKHCIOTBL. AMMHOKHUCIIOTHBIM COCTaB.
VYPpOBHH CTPYKTYpBbI O€IKOBOI MOJIEKYbl (IEpBUYHAs, BTOPUYHAsS, TPETUYHAS U
YeTBEpPTUYHAsA CTPYKTypa). XHUMHUYECKHe cBoiicTBa OenkoB. buosornueckue
¢byHKIMU OENKOB.

®epmeHThl — Omosyornueckue kKatanuzatopbl. CTpoeHue QepmeHTa: aKTHBHBIN
HneHtp, cyocrtpatHas cneruduanocts. Kodepmentsl. Burtammuer. Otiamuums

(hepMEHTOB OT HEOPTAHMYECKUX KAaTATH3aTOPOB

3.3

VYraeBoasl: MOHOCaxapuabl (TIIOKO3a, pub03a W 1e30Kcupr0o03a), ArcaxapHbl
(caxapoza, JlakTo3a) W TMOJUcaxapuabl (Kpaxmai, TJHUKOTEH, IEeJIII0JI03a).
buonoruueckue GyHKIUU YIII€eBOJOB.

Jlunupapl:  Tpurauuepuisl,  crepounsl,  poconununsl.  ['mapodunabHO-
ruapodoOHbIe cBoiicTBa. buonormdeckue ¢GyHkuun JaunuaoB. CpaBHEHHE

YIJI€BOJOB, OEJIKOB U JIMITUA0B KaK HCTOYHHUKOB S9HCPTHUH

3.4

Hyxnennoseie kucnotsl: JJHK n PHK. Hykneotunsl — MOHOMEpBI HYKJIEHHOBBIX




kuciotr. Crpoenne u ¢ynkuun JIHK. Crpoenne u ¢ynkuun PHK. ATO:

CTpOeHue U (PyHKIUU

3.5

Hutonorus — Hayka o kietke. Kiietounas reopusi. MeToabl H3ydeHUs KIETOK

3.6

Krnertka kak menoctHas kuBasi cucreMa. OOmIMe MPU3HAKU KIETOK: 3aMKHYyTas
HapyxHass mMemOpana, mojekynasl JIHK kak renetmueckuii ammapar, cuctema

cuHTe3a Oelka

3.7

Tumnel KIeTOK: JYKApUOTUYCCKAA U IMPOKAPUOTHUUCCKaAsI. Oco0eHHOCTH CTPOCHUA
HpOKapHOTquCKOﬁ KJICTKU. Knerounas CTCHKa 6aKTeprI. CTpOCHI/Ie
BYKapHOTHqCCKOﬁ KkineTkd. OCHOBHBIC OTIMYHS paCTHTCHBHOﬁ, JKMBOTHOH U

I'pUOHOI KIIETKU

3.8

[ToBEepXHOCTHBIE CTPYKTYpBhl KJIETOK — KIJIETOYHAs CTEHKA, TJIMKOKAJIUKC, HX
¢bynkuun. [Inasmaruueckas MemOpaHna, e€ cBoiicTBa U pynkimu. Lutoruiazma u eé
opranonsl. OqHOMEMOpaHHbBIE OPraHOMABI KJIETKU: SHIOIUIa3MaTHYeCKas CETh
(OIIC), ammapat I'ombmku, nusocombl. IlomyaBTOHOMHBIE OpPraHOWABI KIIETKH:
MUTOXOHJPHUH, IUIaCTUABL. [IpoucxoxkneHne MHUTOXOHAPUNM M IUIacTHA. Buubl
wiactua. HemeMmOpaHHBIE OpraHOHWIBI KIETKH: PHOOCOMBI, KICTOYHBIA LIEHT,

PECHUYKH, KTYTUKH. CDYHKI_[I/II/I OpPraHona0B KJIICTKH. Bxmrouenus

3.9

SAnpo — perynstopHblii neHTp kieTku. CTpoeHue siapa: siiepHas 000JouKa,

KapuoIuia3Ma, XpoOMaTuH, AAPBIIIKO. XpOMOCOMI)I

3.10

TpchnopT BCIICCTB B KIICTKC

H(PIBHGI[CSITGJ'IBHOCTI) KIJIICTKH

4.1

OOMeH BemecTB, WM METa0OoIM3M. ACCUMIISAIMS (IJIaCTUYeCKUd OOMEH) U
TUCCUMIIANNS (PHEPTreTHUECKHid OOMEH) — JBE CTOPOHBI €IUHOIr0 MpoIriecca
MeTabonmu3Ma. Tumbl oOMeHa BemecTB: aBTOTPOHBINH U rerepoTpodHbiil. Porb

(dbepMeHTOB B 0OMEHE BEUIECTB U IPEBPALICHUH SHEPTUU B KIIETKE

4.2

dotocunre3. CBeToBas U TeMHOBasi da3bl porocuHTe3a. Peaknuu dorocunTesa.
DddexTuBHOCTH (hOTOCHHTE3a. 3HAYeHHUE (POTOCHMHTE3a ISl KU3HU Ha 3emiie.
Bnusinue ycnmoBmid cpenbl Ha (OTOCHHTE3 W CHOCOOBI TIOBBIIICHHS €TI0
MPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHHUH.

XemocuHTe3. XEMOCHHTE3HMpYIOIIUE OakTepuu. 3HAYCHHE XEMOCHHTE3a IS

JKU3HU Ha 3emie

4.3

BHGPFGTH‘IGCKI/Iﬁ oOMeH B KIIETKE. PaCH_[CHJ'IeHI/Ie BCIICCTB, BBIACICHHC H
AKKYMYJIMPOBAHHUEC OHCPIUHU B KIICTKC. OTanel OQHCPIreTHUICCKOIro obMeHa.
I'mukonus. BpO)KCHI/IC n €ro BHAEIL. KI/ICJ'IOpO,I[HOC OKHUCJICHHEC, WJIHN KJICTOYHOC

abIxaHue. DPPEeKTUBHOCTh YHEPIETUIECKOT0 0OMEHa

4.4

Peaknun matpuuHoro cuntesa. ['enernueckas unpopmanus u JJHK. Peanuzanus

reHEeTUYECKOM I/IH(I)OpMaI_II/II/I B KJIeTKe. I'eHeTHuecKHi KoJ U €ro CBOICTBA.




Tpanckpunumss — marpuunblii cunte3 PHK. Tpancnsauus — O6uocunres Gernka.

Koauposanue amuHokucaot. Posb pubocom B GuocuHTe3e Oenka

4.5

Hexnetounsie dopmbl xu3Hu — BuUpychl. Mctopust otkpeitusi Bupycon (/.M.
VBaHoBckuit). OCOOEHHOCTH CTPOEHUS U OKU3HEAESTEIbHOCTH BHUPYCOB.
bakrepuodaru. bonesHu pacTteHMH, >XMBOTHBIX M UEJIOBEKA, BbI3bIBAEMBIC
Bupycamu. Bupyc ummynonedpunura yenoseka (BUY) — Bo3Oynutens CIINa.

[MpodunakTuka pacupocTpaHEeHUs] BUPYCHBIX 3a00JIeBaHUI

Pasmuoxenue u WHIAWBUAYAJIBbHOC PAa3BUTHUEC OPTraHU3MOB

5.1

KneTounslii 1MKI, WIM SKU3HEHHBIM LUK KieTku. MHTepdasa u MuTO3.
Ipoueccel, mporekatomue B HMHTepdasze. Permukanus — peakiuss MaTPUYHOTO
cuareza JIHK. Crpoenme xpomocoM. XpOMOCOMHBIH HabOp — KapHOTHIL
JIMIIJIOWAHBIA ¥ TAlUIOMAHBIA ~ XPOMOCOMHBIE  HAaOOphl.  XpOMaTHIBL
[{uTonornyeckue OCHOBBI pA3MHOXKEHMS W HMHIUMBUIYaJbHOIO Pa3BUTHS
OpPraHU3MOB.

Henenne xnetkn — muto3. Cragum mwurosa. I[Ipouecchl, mpoucxopasiye Ha

PAa3HBIX CTAAUAX MUTO34A. buonormueckuii CMBICII MUTO3a

5.2

5.3

@®opMbI pa3MHOKEHHsI OpraHu3MoOB: Oecronoe U mnojoBoe. Buuel Gecrnosoro
pa3MHOXXEHHUA: JIeJIeHHe HaJBOe, IOYKOBAaHHUE OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXEHHE. HckyccTBeHHOE

KIIOHMUPOBAHUEC OPraHU3MOB, €I'0 3HAUYCHUEC IJI CCICKINN

[TostoBOE pa3zMHOMXKEHHUE, €r0 OTIIMYHUS OT 0€CII0JIOoTO0.
Meito3. Craguu Meiio3za. Ilponecchl, mpoucXondiive Ha CTaausX Meiosa.
[ToBenenue xpomocom B Mmeinose. KpoccunroBep. buonorndeckuii cMbICT U

3HaYeHNe Melo3a

5.4

["amerorenes — mporecc 00pa3oBaHUsI MOJOBBIX KIETOK Y KUBOTHBIX. [loioBBIE
JKelle3bl: CEeMEHHUKH M UYHUKU. OOpa3oBaHUE M PAa3BUTHE MOJOBBIX KIETOK —
rameT (CrepMaTo3ouj, SileKIeTKa) — cepmaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUA SIMIEKJIETOK U CIICpMATO30H0B. OHJ'IOI[OTBOPCHI/IG. HapTeHoreHe3

5.5

WupuBunyanpHoe  pa3BuTHe  (OHTOreHe3).  OMOpPHOHANTbHOE  Pa3BUTHUE
(amOpuorenes). DTanbl SMOPUOHAILHOTO PA3BUTHSI Y MO3BOHOYHBIX KUBOTHBIX:
npoOrnenue, racTpymsuus, opraHoreres. I[loctamOpronansHoe pa3Butue. THIBI
MOCTAMOPHOHAIBHOTO Pa3BUTHUS: TPSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB; (DAaKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOTeHE3 IBETKOBOTO PACTCHUS: CTPOCHUE CEMCHH,

CTaaun pa3BUTUA

HacnenctBeHHOCTh M H3MEHUYMBOCTD OpraHnu3MOB




6.1

[Ipeamert u 3agaun reHeTuku. Mictopus pa3BuTusi TeHETUKU. BKiiag poccuiickux
U 3apyOexHbIX Y4YEHBIX B pa3BUTHE TEHETUKU. METoapl TeHETHKHU
(TubpugONTOrNYECKUi, LUTOTE€HETUYECKUH,  MOJIEKYJISIPHO-TEHETUUECKHIN).
OcCHOBHbIE T€HETHYECKUE MOHATUA. [ eHeTnUecKass CUMBOJIMKA, UCIIOJIb3yeMasl B

cXeMax CKpCIJ_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTHU HACJEIOBAaHMS TPU3HAKOB, ycTaHOBiIeHHble I'. Menaenem.
MoHoruOpuaHOe CKpelMBaHue. 3aKOH eAMHO00pa3us THOPHIOB TIEPBOTO
nokoneHus. [lpaBuio JOMUHUpOBaHUS. 3aKOH paCHICIUICHUS TPU3HAKOB.
I'unoresa unctotsl ramet. [loaHOE M HEMOIHOE JOMUHUPOBAHUE.

JurubpuaHoe ckpelyBaHue. 3aKOH HE3aBUCHMOI'O HACJIEIOBAaHUS MPU3HAKOB.
[luToreHeTHYEeCKNE OCHOBBI UTHOPHUIHOTO CKPEIIUBAHUSA. AHAIM3UPYIOIIEE
cKpemmBanue.  Mcmonp3oBaHME — AHAIM3UPYIOLWIETO  CKpEIIMBAHUA IS

oTpe/IeNICHUs] TEHOTHUITa 0COOH

6.3

CueruienHoe HacienoBaHue npu3HakoB. Pabora T. Moprana mo cuenieHHOMY
HacjlenoBaHUIO TreHoB. Hapymienwe cremieHuss TE€HOB B pe3yJbTaTe
KpOCCHHIOBepa. XpOMOCOMHasi Teopusi HacleCTBeHHOCTH. [eHeTnyeckue
KapThlL.

I'enetuka mona. XpoMOCOMHOE OMpeneneHue Moia. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMorameTHble M TeTeporaMeTHble opraHusMbl. HacnemoBanue

IMPU3HAKOB, CHCIUICHHBIX C ITIOJIOM

6.4

N3menunBOCTb. BHUIBI M3MEHUYMBOCTH: HEHACIEACTBEHHAs M HACJIEICTBEHHAs.
Pone  cpenpl B HEHACHEACTBEHHOM  M3MEHYUBOCTH.  XapaKTEpUCTHKA
MOIU(UKAMOHHOW HW3MEHYMBOCTH. BapHalMOHHBIA psii M BapHallMOHHAsS
kpuBas. Hopma peaknum npusHaka. KoiaumdecTBEHHbIE M KayeCTBEHHBIC

MIPU3HAKH U UX HOpMa peakunu. CBOHCTBa MOIU(UKAITMOHHONW N3MEHUNBOCTH

6.5

HacnencrBennasi, win TeHOTUIIMYECKas, W3MEHUUMBOCTb. KoMOuHaTHBHAas
M3MEHYMBOCTb. MeHo3 ¥ TMOJIOBOM TpoIecc — OCHOBA KOMOWHATHBHOW
W3MEHUYUBOCTH. MyTalMOHHAs W3MEHYMBOCTh. Kilaccupukamus MyTaruii:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa ¥ NpUYMHBI MyTaluil. MyTareHHbIe
(hakTophl. 3aKOH TOMOJIOTHYECKHUX PSAJIOB B HACIIEICTBEHHON n3MeHYnBoCcTH H. 1.

Basuiiosa

6.6

I'eneruka u4enmoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI T€HETUKH
yeJIOBEKA: TeHeaJIOTUIECKHI, OIU3HELOBLIH, IIUTOr€HETHUCCKU,
OMOXMMHUYECKHH, MOJEKYIIpHO-TeHeTHUYeCKUH. COBpPEeMEHHOE OIpEACIICHHE
TeHOTHUIA: TTOJTHOTEHOMHOE CEKBEHHPOBAHHE, TCHOTUITUPOBAHUE, B TOM YHCIIE C
nmoMmomnpto III[P-ananu3a. HacnencTBeHHble 3a00JieBaHUS 4YEIOBEKAa: T'€HHBIC
0ose3Hu, 00JIE3HH C HACIIEACTBEHHOW MPEaPacIONOKEHHOCThIO, XPOMOCOMHBIE

oone3nn. ComaTHYeCKHE U TCHCPATHBHLIC MYTAllUU. HpI/IHI_[I/IHBI 300POBOTO




o6pa3a KU3HHU, JUArHOoCTHUKH, HpO(bI/IJ'IaKTI/IKI/I n  JICUCHUA TCHCTUYCCKHUX
0oJIe3HEi. Meauko-reHeTHUEeCKOe KOHCYJIbTUPOBAHHUC. 3HadeHUe MEIHUIIMHCKOMN

TCHCTUKHU B MIPCAOTBPAICHUHN U JICUCHUN IT'CHCTUUCCKUX 3a00JIeBaHUI YeI0BEKa

Cenekrust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHUH

7.1

Cenexuus Kak Hayka W MpOIECC. 3apOKACHUE CEJIICKIUH M JOMECTUKAIIUS.
Yuenne H.M. BaBunoBa o0 TIeHTpaX NPOUCXOXKICHUS UM MHOT000pa3us
KYJIbTYPHBIX pacTeHHH. LIeHTpbl IpOUCXO0XKIEHHS JOMAIIHUX XKUBOTHBIX. COpT,

nopozaa, mirtaMm

7.2

CoBpeMeHHbIE METOJbl CeNeKUUU. MaccoBbIi M MHIUBUAYAJIbHBIH OTOOPHI B
CEJIEKIIMM PACTEHHH M XKUBOTHBIX. OLEHKa sKcTepbepa. bin3koponcTBeHHOE
CKpeuBaHue — MHOpUAUHr. Yuctas nuHus. CKpelMBaHUE YHCTHIX JHUHHM.
I'eteposuc, nnu rubpuanas cuia. HepoacTBeHHOE CKpeluBaHHE — ayTOPUIMHT.
Otnanénnas tubpuamzanuss W e€ ycmexu. VICKyCCTBEHHBIH MyTareHes u
MIOJIy4eHUE TOJUIIIIONI0B. JIOCTHIKEHHsI CENEKLUHUH pPAcTeHUH, JKUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

buorexHomoruss kak oTpaciab MPOW3BOACTBA. ['€HHAs WHXXKEHEpHUsA. TaIlbl
co3nanus pexomOuHanTHOH JIHK wu TtpaHcrenneix opranusmon. Kiertounas
umkeHepusi.  Kierounsle  KyabTypbl.  MUKpPOKIOHAIBHOE  Pa3MHOXKCHHE
pactrenuid. KinoHupoBaHHE BBICOKONPOAYKTUBHBIX  CEIIbCKOXO3MCTBEHHBIX
OpraHU3MOB. DKOJIOTHMYECKHE W dThdyeckue mpoosembl. MO — reHernuecku

MOAU(DUIIMPOBAHHBIE OPTAHU3MBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOJIIOLUOHHAS OUOJIOTUsA

1.1

DBOJIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBugerenbcTBa  3BoJOIMHU.  [lameoHTONIOrMYECKUE:  MOCIEI0BATEIBHOCTD
MOSIBJICHUS BHJIOB B TMAJICOHTOJOTUYECKOW JIETOMHUCH, TMepeXoiHble (HOPMBI.
buoreorpaduueckue: cxonctBo u paznuuue ¢dayH U GIOp MaATEpUKOB U
OCTPOBOB. DMOPHOJIIOTMYECKHE: CXOJICTBA U Pa3InyMsl SMOPUOHOB Pa3HBIX BUIOB
M03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pPYIUMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHW3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METaOOJMYECKUX TyTeH Yy BCeX

OpraHUu3MOB




1.2

OpomonronHass  teopuss Y.  JlapBuna. Ilpenmochulku  BO3HMKHOBEHUS
JapBUHHM3MA. JIBMKyIIMe CHIIBI 3BOJIIONMH BUIOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHUE MPU OTPAHUYEHHOCTH PECYpPCOB, HEOIpeaenEéHHass U3MEHYUBOCTb,

60pr0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Tteopust sBomouud (CTD) ®  OCHOBHBIE €€ TMOJOXKEHUS.

MukposBostonus. [Tonmynsiius Kak e IMHUIA BUAA U YBOTIOLIMHT
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JBwxynme cuibsl ((hakTopel) 3BOJIOLMU BUAOB B Tpupoae. MyTalMOHHBINR
nporecc ¥ KOMOWHATHBHAs M3MEHUYMBOCTH. [lomynsiiMOHHBIE BOJHBI U JIpeiid
reHoB. M3omsmus u murpanus. EcrecTBeHHbIH 0TOOp — Hampapisiomuil paxTop
sBomonui. @OpMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOneHHOCTh OpPraHU3MOB Kak pe3yiabTaT 3Bojtouuu. [Ipumepsl
HIPUCTIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl U HAMOAAAITALINY.

Bun u Bunoo6pazosanue. Kpurepun Buna. OcHoBHBIE ()OpMBI BU000pa30BAHU:

reorpauueckoe, IKOJIOTHIECKOEe

1.5

MakposBomonusi.  Popmbl  3BOJIOLUMU:  QuUIIETHYECKas, JIUBEpPreHTHasd,

KOHBEpreHTHas, napamienbHas. HeoOpaTuMoCTh 3BOTIOIIUN

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMiie

2.1

JloHayyHble TMpPEACTaBICHUS O 3apOKACHHUM KU3HU. HayuyHble TIunoressl
BO3HUKHOBEHUS JXM3HM Ha 3emiie: abuoreHe3 M NaHCIEpMHUs. XUMHUYECKas
DBOJIIOLMA. OJKCIIEPUMEHTAJIBHOE MOATBEPKICHUE XUMHUYECKOW 3BOJIOLMUU.
Hauanpubie aTanmbl Ouonoruyeckoil sBomonuu. ['unoresa PHK-mupa. IlepBoie

KJICTKHU U UX 3BOJIFOIIUA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'DVIIII )KUBBIX OPIraHU3MOB

2.2

PazButne xu3Hu Ha 3emie mo spaM W nepuoaam. Karapxei. Apxeiickas u
npotepo3oiickas dpel. [lameosolickass spa u e€ mNepuoAbl: KEMOPHUHCKHIA,
OPJIOBUKCKHM, CHJIYPUICKUH, JI€BOHCKHI, KaMEHHOYTOJbHbINA, MEPMCKUM.
Me3o030iickas 3pa u €€ NepUoIbl: TPUACOBBIN, FOPCKHI, METOBOA.

KaliHozoiickass 2pa u €€ mnepuoabl:  MaJCOre€HOBBIM,  HEOTCHOBBIH,
AHTPOTIOTCHOBBIM. XapaKTepUCTUKa KIMMara W TEOJOTMUYECKUX MPOIECCOB.
OCHOBHBIE ATAIbI YBOJIOLUN PACTUTEIHHOTO U JKUBOTHOTO MUPA. ApOMOP(O3BI Yy
pacTeHUd U JKUBOTHBIX. [losiBI€HME, pacuBeT M BBIMUPAHHME TPYII MKUBBIX

OpTraHnu3MOB

2.3

2.4

CucremMa OpraHM4eckoro Mupa Kak OTpaxeHue 3BOJoLUU. (OCHOBHBIE
CHUCTEMAaTHUYECKHE TPYIIIBI OPraHU3MOB
OBojronusl 4enoBeKa. AHTPOIOJIOTHS Kak Hayka. PasButue mpencraBieHH o

MIPOUCXOKICHUH dYeJIoBeKa. MeToapl m3ydeHus aHTpororeHe3a. CXoicTBa




pa3inyus 4eJI0BeKa U )KMBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKa.
JBuxymue cuibl (akTopsl) aHTpornoreHe3a. HacneacTBeHHass H3MEHYMBOCTD U
€CTECTBEHHBIH 0TOOp. OOIIECTBEHHBIM 00pa3 >KU3HHU, H3TOTOBIICHHE OpYyIUN

TpyZa, MBIIJICHUE, PEYb

2.5

OCHOBHBIE CTaIUd M BETBU SBOJIOLMUHM YEJIOBEKA: aBCTPAIONUTEKH, YeIoBek
yMenbii, Yenmoek mnpsaMoxoisaiiuid, YenoBek HeaHAEPTaIbCKUHM, YemoBek
pa3ymHbIi. Haxonkw MCKOMAeMBIX OCTAHKOB, BPEMS CYIIECTBOBAHUS, 00JIACTh

pacripocTpaHeHus, 00bEM TOJIOBHOIO MO3ra, 00pa3 KU3HHU, OpyAus

2.6

YenoBeueckre packl. OCHOBHBIE OOJIBIINE pachl: €BpPOICOUIHAs (eBpa3uiickas),
HErpo-aBCTPAJIOUIHAS (9KBaTOpHANIbHAS), MOHTI'0JIOUIHAsS (asmatcko-
amepuKkaHckas). YepThl MPUCIIOCOOIEHHOCTH MPEICTaBUTENEH YeT0BEYECKUX pac

K YCJIOBHAM CYIICCTBOBAHUA. E,Z[I/IHCTBO YCJIOBCUCCKUX pac. KpI/ITI/IKa pacusma

OpraHu3Mbl 1 OKpyXKatolias cpeia

3.1

OKoJjorusi Kak Hayka. 3aJadd W paszieibl dKOJOTUU. MeToabl AKOJIOTMYECKUX
UCCIeI0BaHUM. DKoylornyeckoe MUpoBo33peHue. Cpepl 00UTaHUs OpraHU3MOB:

BOOHAaA, HA3CMHO-BO3AYIIHAA, TIOYBCHHAA, BHYTPHUOPraHU3MCHHAs

3.2

Okonornyeckue  ¢aktopsl. Knaccudukanmss — 3KOJTOrMYECKHMX  (aKTOPOB:
abuoTHuyeckue, OMOTMYECKHE W aHTPONOreHHble. JleificTBHE 3KOIOrMYecKux

(akTOpPOB Ha OPraHU3MbI

3.3

AbuoTtnyeckue (HaKTOphl: CBET, TEMIIEpaTypa, BIAXKHOCTb. DOTONEPUOIU3M.
[lpucnocoOneHuss oOpraHU3MOB K  J€MCTBUIO aOMOTHYECKUX  (aKTOPOB.

buonornueckue PUTMBI

3.4

buotnueckue ¢akropbl. Buabl OMoTHyecKuX B3aUMOAECHCTBUN: KOHKYPEHIIMS,
XHUIIHWYECTBO, Mapa3suTU3M, MYTyaliu3M, KOMMEHcanu3M (HaxjaeOHUYeCTBO,
KBapTHUPAHTCTBO), aMEHCaIM3M, HeUTpanu3M. 3Ha4YeHHEe  OUOTHYECKUX

B321HMOII€I>1CTBI/II>1 AJi1 CyHI€CTBOBAHUA OPTraHU3MOB B IPUPOAHBIX COO6HI€CTB3,X

3.5

OKOJIOTUYECKUE  XAPAaKTEPUCTUKH  monyiasuuu.  OCHOBHbIE — IOKa3aTelH
MONYJSALMNA: YHUCICHHOCTh, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IIPUPOCT,

MUT'panus. I[I/IHaMI/IKa YUCJICHHOCTH IOMYJIAIIUA U e€ peryirsanusa

COO6IH€CTBa M 3KOJIOTHYCCKHE CUCTCMBI

4.1

CoobmiecTBo opranu3mMoB — OuorieHo3. CTpyKTypel OHOIIEHO3a: BHAOBas,
MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Buasl-momuHanThl. CBSI3M B

ouoIeHo3€e

4.2

Dkonoruyeckue CcuUcTeMbl (9kocuctembl). [lomsatne 00 dKocucremMe U




ouoreorieHo3e. DYHKIMOHANIBHBIE KOMIIOHEHTBI DKOCHCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BeliecTB U MOTOK SHEPTUU B SKOCUCTEME.
Tpoduyeckue (muILEeBbIE) YpOBHU OJKOCHCTeMbl. [luieBble LemU U CETH.
OCHOBHBIE TIOKa3aTeJIM JKOCHCTEMBI: OMOMacca, MPOAYKIHS. DKOJOTUYECKHE
NUPAMUJIBI: TPOAYKIMH, YHUCICHHOCTH, OuomMacchl. (CBOHCTBAa 3SKOCHUCTEM:

YCTOMYMBOCTD, CAMOPETYIISIIHS, pa3Butue. CyKieccus

4.3

[TpuposHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WU
LIMPOKOJIMCTBEHHOIO JIECA.

AHTpONIOTE€HHBIE 3KOCUCTEMBI. ATpO3KOCHCTEMBL. YpO03KOCHCTEMBI.
buonoruueckoe u X031HCTBEHHOE 3HAYEHNE arpO’IKOCUCTEM U YPOOIKOCHCTEM.
buopasznoobpazue kak ¢akTop ycTOWYMBOCTH d3KocucteM. CoxpaHeHHe

OuosIorn4ecKoro pazHooOpasus Ha 3emiie

4.4

Yuyenune B.W. Bepnaackoro o Ouocdepe. I'paHuiibl, coctaB U CTPYKTypa
ouocdepsl. Kupoe BemiectBo M ero ¢yHkiuu. OcobeHHOCTH OHOchephl Kak
rnobabHON sKOCUCTeMBbl. [lMHamMHueckoe paBHOBecHE U OOpaTHas CBS3b B
ouocdepe. KpyroBopoTsl BEHIECTB M OHMOTCOXMMHYECKHE ITHKIBI DJIEMEHTOB

(yrnepona, azota). 30HaIbHOCTE OHocdepbl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoBedecTBo B Omochepe 3emin. AHTPONOTeHHBbIE M3MEHEHUsT B Ouocdepe.
['mobGanpHBIC YKOJIOTHUECKUE TIPOOIIEMBI.
OcHOBa  paIlMOHAJIBHOTO  YIPABJICHUS TPUPOJAHBIMH  pecypcaMH U HX

HUCIIOJIB30BaHUC. I[OCTI/I)KCHI/ISI OMOJIOTHH U OXpaHa NprUpOabI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






