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HOACHUTEJIbHAS 3AIIMCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJIOTMH TEOPETUYECKYIO OCHOBY IS
OTIpEeIeNIeHHs] TMOAXO0J0B K (OPMUPOBAHUIO COJAEPNKAHUS ydeOHOro mpeamera
«buonorus» cocraBwin: KoHuenryaiabHble Tnonoxkenus PIrOC COO o
B3aMMOOOYCIIOBIICHHOCTH  II€JieH, COJEepXaHHUs, pEe3ylIbTaToB OOy4YeHHS W
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHHUS 00 OOIINX LENSIX U
NPUHIMIAX, XapaKTEePU3YIOUIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit deneparuu, a TakkKe IMOJOKEHUS O
cnenuduke OMoIOruu, e€ 3HaYCHUU B MO3HAHUM KUBOU MPHUPOBI U 00ECTICUeHNUN
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 OOy4YeHHUs, BOCHHUTAHUS M Pa3BUTHS OOYYArOIIMXCS CpPEACTBAMU
yueOHoro mpeamera «buonorusi», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepkKaHUe, €ro CTPYKTYpy, pacmpelneieHue Io pasjeinam U Temaw,
PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh U3yYEHUsI Yy4EOHOr0 Marepuaia ¢ y4€ToM
MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JOTMKH 00pa30BaTEIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00yUYarommnXcs.

B nporpaMmvMe mo OuomoruM TakXKe YUYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM pe3yibTaTam
oOyueHuss B (OPMHPOBAHUM OCHOBHBIX BHJOB Y4EOHO-IIO3HABATEIbHOU
JeSATeTbHOCTU/YUYE€OHBIX JEHCTBUI OOYy4YarolIuXCsi MO OCBOEHHUIO COAEpIKaHUS
OHMOJIOrMYecKOro 0Opa3oBaHuUs.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BBIH yPOBEHB) peain30BaH
NPUHIUIT TPEEMCTBEHHOCTH B W3YyYEHHUU OWONOTWH, Onarojmapst 4emy B HeEl
NPOCMaTPUBAETCA HANpPaBICHHOCTh Ha pPa3BUTHE 3HAHUW, CBS3aHHBIX C
(GopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOI'O  MHPOBO33pPEHUS, [IEHHOCTHBIX
OpPUEHTALIMNA JTMYHOCTH, SKOJIOTHUECKOI0 MBILIUICHUS, MPEACTaBICHUI O 310POBOM
o0Opa3e KM3HM M OEpEeKHBIM OTHOLIEHUEM K OKpY)Kalolled MPUPOIHON cpene.
[ToaToMy Hapsay ¢ u3ydeHHeM OOIEeOMOIOTMUYECKUX TEOpUM, a TaKKe 3HAHUU O
CTPOCHHHM >KMBBIX CHUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B
HUX TNPOLIECCOB B MPOrpaMMe MO OMOJOTHM yJEJIE€HO BHHUMAHHUE HCIOIb30BAHUIO
MOJTYyYEHHBIX 3HAHUW B MOBCEAHEBHOM JKU3HU JJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B
TOM 4Hclie: NMPO(UIAKTUKU HACIEJCTBEHHBIX 3a00JI€BaHMUI YETOBEKa, MEIHUKO-
Te€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTMYECKU
1EeIecOo00pa3HOro TMOBEIEHUS B OKpPYXKAIOIIEH MNpPUPOIHOM cpene, aHaius3a
BIIVSTHUSI XO3SIICTBEHHOW JIEATENHHOCTH YEIOBEKa Ha COCTOSIHHE MPHUPOIHBIX H
HCKYCCTBEHHBIX 9KOCUCTEM. Y CHJIEHE BHUMaHUS K MPUKJIAJHON HaNpaBIeHHOCTH
yuebHoro npeamera «buonorus» MpoIUKTOBAHO HEOOXOAMMOCTBIO OOecreueHus



YCIIOBUM JJI pEIIeHUs] OJHOM M3 aKTyaJIbHBIX 3a7a4 IIKOJIBHOTO OMOJIOTHYECKOI0O
oOpa3oBaHus, KOTOpas Tpeanosnaraer (QopmMupoBaHue y 00y4aromuxcs
CIIOCOOHOCTH aalTUPOBAThCS K U3MEHEHHUSIM JIUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpA.

buonoruss Ha ypoBHE cpenHero oOIero oOpa3oBaHUS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (GOpMUPOBAHUE y OOYUYAIOIIMXCA MPEJCTABICHUN O
HAyYHOW KapTHUHE MHpA, pacIIupsieT W 0000ImaeT 3HAHUS O XUBOW IpHpoje, e
OTJINYUTENBHBIX MPU3HAKaX — YPOBHEBOW OpPraHM3allMd W JBOJIIOLWH, CO3MAET
yCJIOBUSL  JJIA: TIO3HAHMS  3aKOHOB  JKMBOM  mpupojabl, GHOpMUPOBaHUS
(GYHKIIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 370pOBOrO M 0Oe3omacHoro obpasa
YKU3HH, SKOJIOTMYECKOr0 MBIIUIEHUS, ICHHOCTHOT'O OTHOIIEHUSI K KUBOU MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHS UMEET TAKXKE JIJISl PEllIeHUs BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeIHero  oOmero  oOpa3oBaHUs,  COLMATU3ALUU
oOyuaromuxcs. M3ydyenne Omonmorum obGecrednBaeT yCiaoBHs sl HOPMUPOBAHHS
WHTEJUIEKTYaIbHbIX, KOMMYHUKAIIMOHHBIX ¥ HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYIbTYpbI, CIOCOOCTBYET MHTErpalii OUOJIOTHYECKUX 3HAHUHU C
NPEJICTABICHUSAMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpadun. Ha3zBaHHbIE TOJIOXKEHUS O MpEJHA3HAYEHUU Y4YEOHOro MpeaMera
«buonorus» COCTaBWIM OCHOBY IS OIpeAeieHuss IMOAX0/I0B K OTOOpy U
CTPYKTYPUPOBAHHUIO €ro COJAEp)KaHUs, MPEACTaBICHHO0 B Iporpamme Io
OMOJIOTHH.

Ot16op conmepkanusi yuebHoro npenmera «buonorusi» Ha 0a30BOM YpPOBHE
OCYIIECTBJIIEH C MO3ULUN KYJIbTYpPOCOOOPA3HOro MOAXOAAa, B COOTBETCTBUHU C
KOTOpPBIM OO0y4aromuecs JOJKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBIE [JIS
dbopMupoBaHuss 00IIEH KyIbTYphI, OMNPEICISIONINE aJeKBaTHOE IOBEICHHE
YeJIOBEKa B OKpPY’KAIOIIEH MPUPOIHOU cpelie, BOCTpEOOBaHHbBIE B MOBCEIHEBHOM
KU3HU U MPAKTUYECKOU AesTenbHOCTH. Ocoboe MEeCTO B ATON cHUCTeME 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIepKaHusl, KOTOPbIE CIY>KaT OCHOBOM 711 (popMUpOBaHUS
MPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KApTUHE MHpA U
[IEHHOCTHBIX  OpPUEHTAlMSIX  JIMYHOCTH,  CIHOCOOCTBYIOIIMX  TyMaHU3allUu
OMOJIOTUYECKOro 00pa30BaHMS.

CTpyKTypUpOBaHUE COJCpX)aHUS Y4eOHOro maTepuaia B MporpaMme IO
OMOJIOTUM OCYIIECTBICHO C YYETOM TPHOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTJIMYUTEIbHBIX OCOOCHHOCTSIX UBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHU3allid U
ABONIIOIUHU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJIEHBI CIEAYIOLINUE COAEepKaTeNbHble TUHUM: «buonorus kak Hayka. MeTobl
HAy4yHOTO To3HaHUs», «KieTka kak Ouonormueckas cucremay, «OpraHusM Kak



Ouosoruyeckas cucreman, «CuctemMa M MHOrooOpasue OpPraHUYecKOro MHUpPay,
«OBOIOIUS KUBOM MPUPOBI», «IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

Lens u3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHUE  OOy4YalolUMHUCS  3HAHUSIMU O  CTPYKTYpPHO-(DYHKIIMOHATHHOU
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra © NPHOOPETCHHE YMCHHM
UCIIONIb30BaTh ATH 3HAHUS MJII TPAMOTHBIX NEUCTBUI B OTHOIIEHHUU OOBEKTOB
YKUBOM TPUPOJIBI U PEUICHUS PA3TUIHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTikeHue e u3ydeHus: yueOHoro npeaMera «buomorus» Ha 6a30BOM
ypOBHE 00€CTeUnBAETCS PEHICHUEM CIEYIOUIUX 3aa4:

OCBOCHHME OOYYAIOIIUMHKCS CUCTEMbl 3HAHUN O OUOJIOTUYECKUX TEOPHSX,
YUCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBWIAX, CIY)KAIIUX OCHOBOU
U1 (GOpMUPOBAHUS TPEJCTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METOJIaX HAyYHOTO MO3HAHUS, CTPOCHUH, MHOIOOOPa3uu U OCOOEHHOCTSIX >KMBBIX
CUCTEM PA3HOTO YPOBHS OpPTaHHU3allMHU, BBLAAIOIINXCS OTKPBITUSX U COBPEMEHHBIX
HCCIIEOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y O0OyYaromuXcsi MO3HABATEIbHBIX, HHTEIUICKTYyaJIbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MpOIECCE aHaNIM3a JAaHHBIX O MYTAX pPa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIOB, UJEH M TOJXOJOB K H3YYEHUIO YKUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluu;

CTAaHOBJICHHE Yy oOOydarommxcsa oOmed KyJabTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SBJICHUS OKPY>KAIOIIETO
MUpa JKUBOW TPHUPOABI HA OCHOBAHMM 3HAHWUN M OIBITa, MOJTYYEHHBIX MPHU
U3Y4YEHUU OUOJIOTUY;

dbopmupoBaHrue y O0OydYalOIIMXCS YMEHUN WIUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTUYECKUX 3HAHUM B TPAKTHUUECKOW JCSATENbHOCTU YEJIOBEKAa, Pa3BUTUHU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHIA;

BOCTIUTaHUE YOSXKIEHHOCTH B BO3MOYKHOCTH ITO3HAHHS YEITOBEKOM >KHBOU
MPUPOIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOTIOICHUS] ATUIECKUX
HOPM IpH NPOBECHUN OMOIOTMYECKUX UCCIIEI0BAHMIM;

OCO3HAHHWE TIICHHOCTH OWOJIOTMYECKUX 3HAHWUW ISl TIOBBIIIIEHUS YPOBHS
AKOJIOTMUYECKOHN KYyIbTYpbl, J1sl (GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCEAHEBHOM XKU3HU TS
OLICHKH TTOCJIE/ICTBUI CBOEH JESITENILHOCTHU M0 OTHOIIEHUIO K OKPY>KaIOIIEH cpee,
COOCTBEHHOMY 3JI0pOBBbIO, OOOCHOBaHWE W COOJIIOJICHHE Mep NPOPUIAKTUKU
3a0oseBaHuM.

B cucreme cpennero oOmiero obOpazoBaHusi «buonorusi», u3ydaemas Ha
0a30BOM YpOBHE, SIBJISIETCS O0S3aTENbHBIM YYE€OHBIM TMPEAMETOM, BXOISIINM B
COCTaB MpeaMEeTHOMN 00macTn «EcTecTBeHHO-HAYyUHBIE MPEIMETHI.



Jlnst u3ydeHust OMoJIoruy Ha 6a30BOM YPOBHE CpPEIHEro 0O0IIero oopa3oBaHuUs
orBoauTCs 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Henemro).



COIEPKAHUE OBYUEHUA
10 KIIACC

Tema 1. Buosiorus Kak Hayka.

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

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

JdemoHcTpanum:

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

Tabmumpl 1 cxeMbl: «MeToAbl MTO3HAHUS KUBOUW TPHUPOIBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

[Ipaktuueckas paboraNe 1. «lcmonb3oBaHUE PA3IUYHBIX METOJOB MPH
U3Y4CHUHN OMOJIOTUYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUsA.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHust ouosnioruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

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

JdeMoHCcTpanuu:

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: MAaKpPO3JIEMEHTHI,
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 POBHH
CTPYKTYpbl O€IKOBOWM MOJIeKyJbl (TIepBUYHAS, BTOPHUYHAsl, TpPETHUYHAs U
YeTBEpTUYHAsL CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buonornueckue
(GyHKIMM GENKOB.



®depmeHTH — Ouojoruueckue Karanuzatopbl. CtpoeHue (QepmeHra:
aKTUBHBIA IeHTp, cyOcTpartHas crneuuduunocts. Kodepmentsl. BuramMuHsbI.
OTanuns PepMEHTOB OT HEOPTAHMUECKUX KaTaJIM3aTOPOB.

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

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

Hyxkneunoseie xwucnorsl: JHK u PHK. Hyxneornnst — MoHOMEpHI
HyKJIenHOBbIX KHCIOT. Ctpoenne u pynkuun JIHK. Ctpoenune n pynkmu PHK.
Buast PHK. AT®: ctpoenue u GyHKIIHH.

[utonorus — Hayka o kierke. Kierounas teopus — npuMep B3auMOAEHCTBUS
uzei u PaKkToB B HAYYHOM MO3HAHUU. METO/IbI U3YUYEeHHUSI KIETKH.

Kierka kak wnenoctHas »kuBass cuctema. OOmme mnNpuU3HAKA KIETOK:
3aMKHyTas HapyXHas memOpana, monekyibsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTe3a Oernka.

Tunbl KJeTok: 3ykapuoTHyeckas W mpokapuoruyeckas. OcobOeHHOCTH
CTpPOEHHUsI MpOKapHOTHYeCKON kieTku. KiierouHas creHka Oakrepuil. CTtpoeHue
AYKAPUOTUYECKON KIETKU. OCHOBHBIC OTJIMYMUS PACTUTEIBHOM, >KUBOTHOM H
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. [lonyaBTOHOMHBIE OpPraHOWABl KJIETKH: MUTOXOHIPWH, IUIACTHUIBIL.
[Tpoucxoxnenne MUTOXOHApPUM u TacTua. Bunel muactun. HememOpannbie
OpraHOMJIbl KJETKHA: pPUOOCOMBI, KJIETOYHBIM ILIEHTpP, LEHTPUOIU, PECHUYKH,
KryTuku. OyHKIUHA OpraHOMI0B KJIETKU. BKitoueHus.

SAnpo — perynaropHbli 1IeHTp KieTku. CTpoeHue snpa: siaepHas 000JI0UKa,
KapuoIuia3mMa, XpOMaTHH, SIPBIILIKO. XPOMOCOMBI.

TpaHCnoOpT BEIMIECTB B KIIETKE.

JlemoHcTpanum:

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

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

Tabmuiel u cxembl: «llepuoandeckass TabaUIAa XUMHUYECKUX JIIEMEHTOBY,
«CtpoeHne MoJieKyibl Boaby, «bruocunres 6enka», «CTpoeHne MOJIEKYIbl OenKay,
«Ctpoenue pepmentay, «HyknennoBbie kucinotel. JJHK», «CTpoeHune Moaekybl



AT®», «CtpoeHue »yKapuOTHUECKOW KIETKW», «CTpOEHUE >KUBOTHOWU KIIETKN»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOEHHE MPOKAPUOTUYECKOU KIETKHUY,
«CTtpoeHue siapa KIETKU», «YTIeBOAbDY, «JIUmuabh».

OOGopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHME MJiA MPOBEACHHS
HAOJIOJICHUN, W3MEPEHUM, SKCIEPUMEHTOB, MHUKpONpenapaThl PacCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYecKue padoThl:

JlaGopatopHass pabora Ne 1. «/3ydyeHue KaTaaIUTUYECKOW aKTUBHOCTHU
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, WKW MeTabomu3M. 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 BEIIIECTB U MPEBPAIIEHUN 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
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

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

DHepreTnuecknii oOMeH B KJeTke. PacimerieHue BeIecTB, BBIJCICHUE H
AKKyMYyJIIDOBAHUE DJHEPruuM B KIETKE. OTallbl JSHEPreTUYECKOoro oOMeHa.
I'muxonus. Bpokenne u ero Buabl. KHUCIOpOIHOE OKHCIEHUE, WU KJIECTOYHOE
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
Oenka. Otambl TpaHchsauuu. KoawpoBanue amMuHOKHCIOT. Pomb pubocom B
OnocuHTe3e Oenka.

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



OOpaTHas  TpaHCKpHUIILIMSI, peBepTaza W uHTerpaza.  IIpodunakruka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUI.

JdemMoHcTpanum:

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

Tabmuipl 1 cxembl: «Tunel nmutanusy, «Mertadonuzm», «MUTOXOHAPUSIIY,
«OHepreTudeckuii oOMeH», «Xiopormiacty, «PorocuaTe3», «Ctpoenue JJHK»,
«CtpoeHre U PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTudecKkud 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. PasMHoOKeHHe M1 MHAMBUAYAJbHOE PA3BUTHE 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 TAlUIOMJIHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJBI.
[lutonornueckue OCHOBBI PA3MHOXKEHHMSI W  HWHIAWMBHUIYAJbHOI'O  Pa3BUTHUSA
OpPraHu3MOB.

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

[Iporpammupyemast rubenb KIETKUA — aroITo3.

DopMbI pa3MHOKEHHSI OPraHU3MOB: OecIioyioe U TmosioBoe. Bumbl 6ecmnonoro
Pa3sMHOXKEHUS: JICJICHUE HAABOE, IIOYKOBAHHWE OJHO- M MHOI'OKJIETOYHBIX,
CIOpo0oOpa30BaHKE, BETETAaTUBHOE pa3MHOKeHHe. VMIcKyccTBeHHOE KIOHMpPOBaHUE
OpPraHU3MOB, €r0 3HAYEHUE JJIs1 CENEKIINH.

[TonoBoe pa3MHOXEHUE, €r0 OTINYHUSA OT OECIIOJIOrO.

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 *ene3bl: CEMEHHUKUA M AUYHUKUA. OOpa3oBaHWE W Pa3BUTHUE MOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30M, SIMIEKIeTKa) — CHepMaTOreHe3 U OBOI'€HES.
OCOOEHHOCTH CTpPOCHHS SAWIEKIETOK U crepMaTo3ouaoB. OIuiogoTBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHOHAIBHOE Pa3BUTHE
(aMOpuorenes). Jtarnbl YMOPUOHATBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJsieHne, TacTpyisnus, opraHoreHes. IlocTamOpuoHanbHOE pa3BuTHE. THITBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsAMOE, HENpsMoe (JIU4uHOuHOe). BimsHue



cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOKIAEHHBIC
YpOICTBA.

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

JdeMoHCcTpanuu:

Tabmuuet u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTaHU3MOBY, «JIBoiTHOE
OIUIOJIOTBOPEHUE Y LIBETKOBBIX 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
yesnoBeka», «OCHOBHbBIE CTaJIUA OHTOT€HE3a.

OGopynoBaHue: MHKPOCKOI, MUKPOIPENAPATHI «CriepMaTo30U/1bl
MJIEKOMUTAOUIEro», «Slineknerka miekonurarouiero», «Kapuoknnes B KieTkax
KOpElIKa JyKa», MarHuTHas MOJEb-alIuiuKanusa «JleneHue KIEeTKu», MOJIEb
JAHK, monens meTadazHoi XpOMOCOMBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

JlaboparopHass pabora Ne 3. «HaOmroneHue MuTO3a 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 resetTuku. Mcropus pa3Butus reHeTUKA. Posb urosioruu
U HSMOPHUOJIOTMM B CTAHOBIICHUM TE€HETUKHU. BKiall poCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE€ TEHETUKUW. MeToApl TEeHETHKU (TUOPUI0I0TUYECKUH,
[IUTOT€HETUYECKUMA, MOJICKYJISIpHO-TeHeTHUeCKHil). (OCHOBHBIE T'€HETUYECKHE
noHATUSA. ['eHeTnueckass CHMBOJIMKA, UCIOJBb3YEMAs B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE . Mennenem.
MonorubpugHoe ckpeluBaHue. 3aKOH €AUHO-00pa3usi TUOPUIOB TEPBOTO
nokosneHus. IlpaBuno AOMUHMpOBaHUSA. 3aKOH pPacUICIUICHUS IPU3HAKOB.
['mnoresa yucrorsl ramer. 11onHOE M HEMOIHOE TOMUHUPOBAHUE.

JlurnOpuHoe  CKpellvBaHWe. 3aKOH  HE3aBUCHUMOIO  HacCJedOBaHUSA
npu3HakoB.  LluToreHernyeckue  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIUBAHUS.
AHanuzupyoniee ckpenmBanue. Vcnoiap30BaHue aHATM3UPYIOLIET0 CKPEIIMBaHUS
JUISL OTIpEJICTICHUS TEHOTHITA OCOOH.

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

XpoMOoCcOMHas TEOpHs HACJIEACTBEHHOCTH. | €HeTUYECKHUE KapThI.



I'eneruka mosa. XpoOMOCOMHOE ONPEACICHUE MOJIa. AYTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OoMoraMeTrHble W TreTeporaMmeTHble opraHu3mbl. HacnemoBaHue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BUBI ”3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpenbl B HEHACIENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTUKA
MOIU(PUKAIMOHHON N3MEHUNBOCTU. BapuaioHHbIN psii M BapualliOHHAsT KpUBasl.
Hopma peakuumn npusznaka. KonuuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBoMcTBa MOAU(DUKAIIMOHHON U3MEHYMBOCTHU.

HacnencrBennasi, wid TreHOTUIIUYECKas, W3MEHUYMBOCTh. KoMOuWHaTHUBHAs
U3MEHUYMBOCTb. Meiio3 ¥ TIOJNIOBOM TMpolecc — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTH. MyTallMOHHAs U3MEHYMBOCTh. Kitaccudukarus MyTamnuii: reHHbIS,
XpPOMOCOMHBIE, FTeHOMHbIE. HacToTa ¥ mpuunuHbl MyTauuid. MyTtareHubie (pakTopsbl.
3aKOH rOMOJIOTMYECKUX PSAAOB B HaclieACcTBEHHON n3menunBoctu 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 ONpeJIETICHUE reHOTHIA!
IIOJIHOT€EHOMHOECEKBEHUPOBAHNUE, T€HOTUIIUPOBAHUE, B TOM YHCIIE C IOMOLIBIO
[II1P-amamm3a. HacneacTtBeHnnle 3a00jIcBaHUS 4YelOBEKAa: T'CHHBIC OOJIC3HH,
00JIe3HH C HACJIEICTBEHHOM NpPenpacroioKeHHOCTbIO, 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'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, 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  Tamer», «J/luruOpumaHOe  CKpEIIMBaHHEY,
«{uTomorudyeckue OCHOBBI JTUTUOPUTHOTO CKpELIUBaAHUAY, «Menosy,
«B3zauMopeicTBre aUIeNbHBIX T'EHOB», «l'€HeTMYeCKHe KapThl pPACTEHUH,
KUBOTHBIX U YeENIOBEKa», «l'eHeTuka moiyia», «3aKOHOMEpPHOCTH HAacCJEeIOBaHUs,
CLUEIUIEHHOr0 ¢ mnoyiom», «KapuoTumsl dYemoBeka MW KUBOTHBIX», «Buasl
U3MEHYUBOCTHY, «MoaudukainmonHas uU3MeHYUBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eneTuka rpymni KpoBuy», «MyTallmoHHasi K3MEHYHUBOCTH.

OO6opynoBanue: Mojaenu-anuiMKanmuu «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Hemonmnoe momuHupoBanuey, «Jlurnbpumnoe ckpemuBanue», «llepekpéct



XpPOMOCOM», MHUKPOCKON H MuUKponpenapar «Jlpozoduna» (Hopma, MyTaiuu
(GbOpMBI KPBUILEB U OKPACKH TeNa), repOapuit «I opox moCceBHOM.

JlaGopaTopHblie U NpaKkTHYecKue padoThl:

JlaboparopHast pabora Ne 5. «/3yueHue pe3yabTaToOB MOHOTMOPHUIHOTO U
JTUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(HIIbI 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.

[Ipaktuueckass pabora Ne 2. «CocTaBieHME W aHAINU3 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. LIeHTpbl MPOUCXOXKAEHUS JOMAIIHUX *XUBOTHBIX. CoOpT,
MOpPO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MacCoBBI U MHAMBUAYAJIbHBINA OTOOPHI B
CEJIEKIIMM pPACTEHUM U KUBOTHBIX. OIlEHKAa SKCcTepbepa. bIM3KOpoICTBEHHOE
ckpeuuBanue — uWHOpuAMHT. Yucras nuaus. CKpelmIMBAaHUE YHUCTBIX JIMHUU.
I'ereposuc, win rudpuaHas cuia. HepoacTBeHHOE CKpelIMBAaHUE — ayTOPHIMHT.
Otrnanénnas rtulOpuausanus U e€ ycnexu. VCKycCTBeHHBIM MyTareHes u
NOJIyYEHUE TOJUIUIONAOB. JIOCTHUKEHHUSI CEeNEeKIMU PACTEHUM, >KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak OTpaciab IMPOU3BOACTBA. ['€HHAs WHXKEHEpHs. IDTaIlbl
co3ganusi pexkomOunantHod JIHK wu tpancrennsix opranuszmoB. Kierounas
uHxeHepus. Kiierounsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTEHUM.
KnonupoBanue BBICOKOIIPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W 3Tudyeckue  npobmembl. 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 pacTeHuit», «IlopoJibl TOMaHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacrenuity, «Otnanénnas rudpuauzamnusy», «Padorsl akanemuka M. @. MiBanoBay,
«[omumnougus», «OObeKThl OHOTEXHONOTUMY, «KIleTOuHbIE KYJIBTYpbl H
KJIOHHpOBaHue», «KOHCTpynpoBaHUE U EPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MyJISIKH TUIOA0B M KOPHEIIIOMO0B JUKHUX (DOPM M KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03IUCTBEHHBIE PACTECHUS.



JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

OKCKypcusi«OCHOBHBIE METOABI M JOCTHIKEHHSI CEJIEKUUU DPACTCHUM MU
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOMCHBITATEIbHBII  y4aCTOK, B TEIUIMYHOE XO3SHCTBO, J1aDOpaTOPHIO
arpOyHMBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. DBoIIOIIUOHHAS OHOJIOTHUS.

[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 SMOPHUOHOB PpA3HBIX BHUIOB
NO3BOHOUYHBIX. CpaBHUTEIbBHO-aHATOMUYECKHE: TOMOJIOTHYHbIEC, aAHAJIOTHYHbIE,
PYIMMEHTapHBIE OpTraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX META0OMMYECKHX MyTeH y BCEX
OpraHU3MOB.

OomononHast teopust Y. JlapBuna. Ilpeanochulkd BO3HHUKHOBEHUS
napBUHU3MA. J[BWOKYIIME CHUIIBI HBOJIOIMU BHIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAS] U3MEHYUBOCTD,
O0opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3ot (CTD) u e€ 0OCHOBHBIE MOJTOKEHHUS.

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 or60op — HampaBisitonuii  ¢akrtop sBomonun. DopmMbl
€CTECTBEHHOT 0 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHM3MOB KakK pe3ynbTaT 3BoMtoUuU. [Ipumepsl
MPUCTIOCOOJICHU Y OpraHu3MoB. ApoMopG03bl U UINO-a 1Al TALIUH.

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

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

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

JdemoHcTpanum:



[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Hapeun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mronep, A. H. Ceepiios.
Tabnuiel u cxemsl: «Pa3BuTHE OpraHUYEcKOro MUpa Ha 3emiiey, «3apoIbIIIH

MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOprOBI  3a
cyimiectBoBanuey, «EctecTBeHHbIN 0TOOP», «MHOroobpasue COpTOB pacTEHUN,
«MHoroo6pasue  TOpoA  KUBOTHBIXY, «[lomystuuny, «MyrtauuoHnHas

U3MEHUYUBOCTHY, «ApoMopdo3sl», «amoamanramum», «OOmas aereHepanusy,
«/IBmxymue cunbel sBomouuny, «Kapra-cxema wapmpyra mnyremectBus Y.
HapBuna», «bopbba 3a cymiecTBoBaHUE», «IIpUCIIOCOOIEHHOCTh OPTAHU3MOBY,
«["eorpaduueckoe Bum000pa3zoBaHuey, « IKOIOTHUYECKOE BUI000pa30BAHHE.

OOopynoBaHHe: KOJUIEKIMSI HAaCEKOMBIX C Pa3JIMUHBIMU TUIAMU OKPAaCKH,
HA0Op TUIOJIOB W CeMsiH, Kojuiekius «lIpuMepnl 3alIUTHBIX MPUCIIOCOOJICHUN Y
KUBOTHBIX», Mojellb «OCHOBHbIE HAIPaBICHUS 3BOJIOLMHNY», O0BEMHAS MOJIETh
«CTpoeHue TOJIOBHOI'O MO3Ta O3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KouieKnus «DOpMBI COXPAaHHOCTH
VMCKOMAEeMbIX JKMBOTHBIX W pacTeHWi», Moaenb amuiukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenapatbl «Pa3zButne Hacekomoro», «Pa3Burue
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 padora Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCHUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KM3HHM HA 3eMuie.

JloHay4yHble TpEACTaBIEHUS O 3apOXKICHUM KU3HU. HayuHble ruUnoress
BO3HMKHOBEHUSI KM3HM Ha 3emjie: abuoreHe3 W NaHcrnepMus. XuUMUYEcKas
ABOMIONMS. AOMOTeHHBIA CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKUX.
DKCIEpUMEHTAIBHOE MTOATBEPKACHNE XUMUUYECKON 3BONIIOIMA. HayanbHbIe ATaIbl
ouonornyeckoi »Bomoruu. ['nmoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MNPOTOKIETKHU. [lepBble KIETKM W HMX IBOIIOLUSL.
@opMHUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxeil. Apxeilckas u
nmpotepo3orickast 3pbl. Ilameosoiickas 2pa u €€ TepUoabl: KEMOPHUCKHUM,
OpPJIOBUKCKHH, CUITYPUHUCKUN, TEBOHCKNN, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3o30KcKas 3pa v €€ NepUobl: TPUACOBBIN, FOPCKUNA, METTOBOM.

KaiiHo301ckass »pa W €€ mnepuoabl: MAJICOr€HOBBIA, HEOICHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepuCcTUKa KJIMMaTa M TeO0JOrMYeCKUX MporeccoB. OCHOBHBIE ATallbl
ABOJIONMM PACTUTEIBLHOI'O M JKMBOTHOIO Mupa. ApoMopdo3bl y pacTeHHil u
XKUBOTHBIX. [losiBIEHHE, paclBET U BBIMUPAHHE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro MHpPA KAK OTpaxeHue HIBOMOIMU. (OCHOBHBIE
CHUCTEMATHUYECKHE IPYIIbl OPraHU3MOB.

DBOJIIOIUSA YETIOBEKA. AHTPOIIOJIOTUs Kak Hayka. Pa3Burue npencraBieHuil o
MPOUCXOXKIACHUN YelIoBeKa. MeTonbl H3ydeHHs aHTpororeHe3a. CxoacrtBa u
pa3nuyus 4eIOBEKA U )KUBOTHBIX. CUCTEMAaTUUECKOE MOJTOKEHHUE YETOBEKA.

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

OCHOBHBIE CTaJIMU Y BETBU IBOJIOIMU YEJIOBEKA: aBCTPAIONUTEKH, HemoBek
yMenbi, YemoBek mnpAMOXondiiuK, YenoBeK HeaHAEPTaIbCKuM, YenoBek
pasymHbId. Haxojakm HMCKOMaeMblX OCTaTKOB, BpEeMs CYIIECTBOBaHMS, OOJACTh
pacrpocTpaHeHus, 00bEM TOJOBHOI'O MO3ra, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachkl:  €BpPONEOUIHAsS
(eBpasmiickasi),  Herpo-aBCTpajougHas  (9KBaTOpuaibHas),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  YepThl ~ MPUCIOCOOJICHHOCTH  MpEACTaBUTENEH
YEIOBEUECKUX pac K YCJIOBHUSIM CYHIECTBOBAHUA. EIMHCTBO YEIOBEYECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmunel U cxeMbl: «Bo3nmkHoBeHue CoJIHEUHOM cHCTEeMBI», «Pa3BurHe
OpraHu4yeckoro wMupa», «PacturenpbHas  KieTka», <OKuUBOTHas  KJETKaw,
«IIpokapuornueckas kieTtka», «CoBpeMEHHas CHUCTeMa OPraHMYECKOro MHpay,
«CpaBHEHHE aHATOMHUYECKMX YEPT CTPOCHHUS YEIIOBEKA W UYEIOBEKOOOPA3HBIX
o0e3bsiH», «OCHOBHBIE MeCTa TMaJCOHTOJOTMUECKHX  HAXOJOK  TMPEIKOB
COBPEMEHHOI'0 4YeloBeKay, «JlpeBHeilmme moan», «IpeBHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeToBeuecKue pachh».

O6GopynoBanue:  Mmynsiku  «llpoucxoxnenne — yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, IMUTEKAHTPOIA, HeaHJepTalblla, KPOMAaHbOHIIA), CICNKU WU
n300pakeHUsT KaMEHHBIX OPYAWA TEpBOOBITHOIO YeIoBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpeOna), TreoxpoHojoruyeckas TalOnuua, Kouiekuus «Dopmel
COXPAHHOCTU UCKOMAEMbIX YKUBOTHBIX U PACTCHUI».

JlaGopaTopHblie u npakTu4ecKue padorTbl:

[Tpaktuueckas padora Ne 1. «/3yyeHue uCKOMaeMbIX OCTAaTKOB PACTCHHUM U
KUBOTHBIX B KOJUIEKIIMSIX.



DKcKypeuss «IBONIOIMS OPTaHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WA KPAeBEIYECKUN MY3€i).

Tema 3. OpranusMbl U OKpPY:KaKOIIAs Cpeaa.

DKoJorvs Kak Hayka. 3aJaud U pa3Jenbl 3KOJOruH. MeTobl KOOI M4eCKUX
UCCJIeIOBAaHUN. DKOJIOTMYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenbl oOuTaHusT OPraHU3MOB: BOJHAsl, HA3€MHO-BO3MYIIHAS, IMOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonoruyeckue (akrtopel. Kiaccupukanuss 3Komoruyeckux (PakToOpoB:
abuotnyeckue, OWOTHYECKHME U aHTPOIOTeHHble. JleMcTBUE HKOJIOTMYECKUX
(hakTOpOB Ha OPTraHU3MBI.

AOGuotnueckue (akTOphl: CBET, TEMIEPATYPa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust OpraHu3MOB K  JCHCTBUIO  aOMOTHYECKUX  (PaKTOPOB.
buonoruyeckrue puTMBbI.

buotuueckue (bakTOopHI. Bunbr OMOTHUYECKUX B3aUMO/IEVCTBUN:
KOHKYPEHITUS, XUIIMHIIECTBO, CMMOM03 1 ero (opmel. [lapasutusm, xoomeparus,
MyTyaau3M, KOMMEHCaJu3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M,
HeUTpanu3M. 3HauyeHue OMOTHYECKMX B3aUMOACHCTBUN JUIsl CYIECTBOBAHUS
OpPTraHHU3MOB B NIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTHUKU nomyisuuud. OCHOBHBIE IOKa3aTENH
HNOMYJISUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTb, CMEpPTHOCTb, IPHUPOCT,
murpanus. J[nHaMuka 4ucIeHHOCTH MOMYJISIIUN U €€ peryJsius.

JdeMoHcTpanuu:

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

Tabmuupl u cxembl: kapra «lIpupognsie 30Hb1 3eminy, «Cpeabl 0OUTaHMS
opranuzmoBy», «®Poronepuonuzm», «llomynsuun», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTH NOMYJISAIMU HHPY30puu-Ty(penbkuy, «[lumeBsie memm».

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.

[Ipaktuueckast padota Ne 2. «[lofcu€T MIOTHOCTH NOMYISUUN Pa3HbIX BUIOB
pacTEHU.

Tema 4. Coo011ecTBa 1 YKOJOrHYE€CKHE CHCTEMBI.

CooOmecTtBo oprann3mMoB — OuoneHo3. CTpyKTypbl OHMOLEHO3a: BHUIOBas,
npocTpaHCTBeHHasA, Tpoduueckas (muimeBas). Bunpbi-gomunantsl. CBsizu B
ouoneHose.

Dkonoruyeckre cucrtembl (3kocucTembl). lloHsiTue 00 »3KocucTeMe H
ouoreoneHoze. @DOYHKIIMOHATbHBIE KOMIIOHEHTbl HKOCUCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peaylieHTbl. KpyroBopoT BeEIIEeCTB U MOTOK SHEPTHH B DKOCHUCTEME.
Tpoduueckue (muiieBble) YpPOBHU OJKOCUCTEMBI. [luileBble 1emu U CETH.
OcHOBHBIE TIOKA3aTeIW SKOCHUCTEMBI: Ouomacca, MPOAYKIUS. ODKOJIOTHYECKHE
OUPAMUIBL:  TPOAYKUWH, YHCIEHHOCTH, Ounomacchl. CBOHCTBAa 3KOCHCTEM:
yCTOMYMBOCTh, CaMOperyJsinus, pazpurue. CyKieccusl.

[IpuponHble IKOCUCTEMBI. DKOCUCTEMBI 03€pP M PEK. DKOCUCTEMA XBOWHOIO
VI IIUPOKOJIUCTBEHHOTIO JIeca.

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

buopasznooOpaszue kak @akrop ycroiunBoctu dKocucteM. CoxpaHeHHE
OMOJIOTUYECKOTO pa3HooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o ouocdepe. I'paHuiipl, coctaB U CTpyKTypa
ouocdepnl. KuBoe BemectBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rI00AIbHOM DKOCHCTEMBbl. J[MHaMHueckoe paBHOBECME U oOOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTs! BelllecTB 1 OMOr€OXUMHYECKUE IIUKIIBI AJIEMEHTOB (yIiiepoa,
azora). 3oHabHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B OnMochepe 3emiin. AHTPONIOTeHHBIE M3MEHEHUs B Onocdepe.
['moGanbHbIE SKONTOTHYECKUE TPOOTIEMBI.

CocyuiecTBoBaHue MIPUPOBI " YEJI0BEYECTRA. CoxpaHnenue
O6ropa3zHoo0Opasusi Kak OCHOBa ycToHunBocTH Onocdepsl. OCHOBA paIMOHATIBLHOTO
yIOpaBICHUS TPUPOJHBIMU pecypcaMd H HX HUCHOJb3oBaHUE. JloCTmXeHus
OMOJI0TrMHY U OXpaHa HPUPOJIbI.

JlemoHcTpanum:

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

Tabmuier u cxemsl: «llumieBsie ey, «bUOIEHO3: COCTAaB U CTPYKTypay,
«IIpupogueie coobmiectBay, «llemu nutaHus», «IKOJOrMUECKas MUPaAMUJIAY,
«buocdepa u yenoBek», «IKocUCTEMA IUPOKOIUCTBEHHOrO Jiecay, «IKOocUcTeMa
XBoiiHOro neca», «buoneno3 Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCUCTBHUS HA Ipupoay», «BaxHeWmne HMCTOYHUKH
3arps3HEHUS] BO3/yXa U TPYHTOBBIX BOA», «llouBa — BakHEMIasi COCTABISAIONIAS
ouocheprr», «Daktopsl Aerpaganuu mnousy, «llapHukoBsiil 3¢dexT», «DaKkTopsl
PaAMOAaKTUBHOTO 3arps3HeHuss Ouocdeprbr», «OOmas crpykrypa Ouocheps»,
«PacnipocTpanenne xu3Hum B Ouocdepe», «O30HOBBI dKpaH Ouocheps»,
«Kpyrosoport yriepona B Ouocdepe», «KpyroBopoT azora B IpUpOIE».

OO6opynoBanue: Mojenb-anmmiaukanus «TunuyHble OHOLIEHO3bI», TepOapuii
«PacTurenbHbIe COOOIECTBAY, KOMUIEKIIUA «bHoleH03Y, «BpeauTenn BaKHEHITUX
CEJIbCKOXO3SIICTBEHHBIX  KYJIBTYp», TepObapud W KOJUICKIIMM pAaCTCHUU U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM SKOJIOTMYECKUM TPYIIIIaM OJHOrO0 BHJA,



Kpacnas knura Poccuiickoii ®enepanuu, H300paKeHUsS OXPAaHIEMBIX BHUJIOB
pPaCTEHUI U )KUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA I[IPOIPAMMLI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHIA

Cornmacio ®I'OC COO, ycraHaBiauBarTCS TpeOOBaHUS K pe3yJbTaram
OCBOEHHUS  OOY4YaIOIIMMHUCS MPOrpaMM  CpEeIHEro oomero  o0pa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM M IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType IMYHOCTHBIX pE3ylbTATOB OCBOCHUS mpeamera «buomorus»
BBIJICJICHBI CJIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE OO0YYArOUIUMHUCS POCCUMCKON
rPakIaHCKOM UJCHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEILHOCTH
U CaMOONPENCNICHUIO, Haduyue MOTHBAIIMM K OOy4YeHHMIO OHOJIOTHH,
I[eJICHANIPABIICHHOE pAa3BUTHE BHYTPEHHUX YOEXKIEHUU 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  00pa30BaHMs, HAIUYUE OKOJOTMUYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUA mpeamera «buonorus» mocturarorcs B
€AUHCTBE Y4YeOHOM U BOCMHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COIMOKYJIBTYPHBIMU, UICTOPUYECKUMH U JYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMHA B OOIIECTBE MpaBWIaMH M HOpMaMu
TIOBEJICHUSI W CIIOCOOCTBYIOT TIPOI[ECCaM CaMOITO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUSA, pPA3BUTHUA BHYTPECHHEH TMO3UMLUHMM JIMYHOCTH, MaTPUOTU3MA,
YBAKEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTAPIIEMY IOKOJICHUIO,
B3aMMHOI'0 YBa)KCHHS, OEpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACICIUIO0 U
TPpAAUIUASIM MHOTOHAIIMOHAJIIBHOrO Hapoaa Poccuiickoint denepanuu, Opupoae U
OKPY’KAIOIIEN CPELE.

JIngHOCTHBIE pE3ynbTaThl OCBOEHUS ydeOHoro mpeamera «buonorusy»
JOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTBH 00YUYAKOIIUXCS PYKOBOIACTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHE >KU3HEHHOTO
OMbITa M OMbBITA JIEITEILHOCTH B MPOIIECCE peaau3allii OCHOBHBIX HAIlpaBlICHUM
BOCTIUTATEIbHOMN JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1)rpaxaancKoro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOW MO3ULIMKM 00YUAIOIIEeTrocs KaKk aKTUBHOTO U

OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX IpaB U OOSI3aHHOCTEH, YBa)KCHHE
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 OOBSICHITH €€

YMEHUE YUYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHUBHOIO
B3aUMOJICHCTBHUS JIFOJIEH C pa3HbIMU YOCKICHUSMU, KYJbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHUEM,;

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

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOMN JEATENbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hopMUPOBAHHOCTH pOCCHUHCKOM IpakIaHCKOMN UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoJy, UyBCTBA OTBETCTBEHHOCTU IEpeEN
Ponunoy, ropmoctm 3a CBOM Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIBTYpY,
MPOIIJIOE ¥ HACTOSIIee MHOTOHAIIMOHATILHOT0 Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHHE K MIPUPOTHOMY HACIICIUIO M TTaMSITHUKAM TMPUPOJIBI,
NOCTHKEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUHCKUX YYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HA4YCHUS OWOJOTMU B TIO3HAHUU 3aKOHOB
MIPUPO/IBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOT'0 00IIIeCTBA;

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

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHUE TYXOBHBIX IICHHOCTEH POCCUICKOr0 HApO/I1a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUIECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUHUBOTO OYaYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTI'O TMPHHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguIsIMu Hapo10B Poccun;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs ICTETUKY OBITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUN;



MOHUMAaHWE YMOIIMOHAJILHOT'O BO3JICUCTBUS KMUBOW MPUPOJILI U €€ 1IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTpEMJICHUE
MPOSBIIATH KAYeCTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusnyeckoro BoCcHUTAHHMSA, (POPMHPOBAHHUS KYJIbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0J1Ar0MOyYHs:

NOHMMaHUE W peanu3alnus 370pOBOro U 0Oe30macHoro oobpasza >KU3HH
(3mopoBO€  THUTaHWE, COOJIOJICHWE TUTUECHUYECKUX TPaBWI W HOPM,
cOaaHCUPOBAHHBIM pPEXUM 3aHATUM U OTAbIXa, peryispHas ¢usndeckas
AKTUBHOCTB), OEPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIICHUS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3JI0POBbIO;

MOHMMAaHUE IIEHHOCTH TMPaBWJI WHIWBUIYAIBHOTO H  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIIUSAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME MOCIEACTBUN U HENPUITUS BPEAHBIX MPUBBIYEK (YyMOTpEOICHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOIr0 BOCIUTAHMS:

TOTOBHOCTH K TPYly, OCO3HAHUE IIEHHOCTH MacTepPCTBA, TPYAO0JI00HUE;

TFOTOBHOCTh K AaKTHUBHOM JI€ATETBbHOCTH TEXHOJOTMYECKOM M COLMAJIbHOM
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIHHO
BBITIONTHAT TaKyIO IEATEIbHOCTD;

UHTEpEC K pa3udHbIM cepam mpodeccuoHaIbHON JeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ¢ Pean30BBIBATH
COOCTBEHHbIE KU3HECHHBIEC TUTAHBI;

FOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MIPOTSKEHUU BCEU JKU3HU,

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

AKOJIOTHYECKH 1€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 TMPU PEIICHHH TPoOJIeM, CBS3aHHBIX C PalMOHAIBHBIM
OPUPOJIONOJIb30BAHUEM  (COONIOJICHHE  TpaBUJl  TOBEACHUA B NPUPOJIE,
HANPABJICHHBIX HAa COXPAHEHHE PAaBHOBECHS B JKOCUCTEMAaX, OXpaHy BHUIIOB,
IKOCHCTEM, OHoCchephl);



AKTUBHOE  HENPUATHE JIEUCTBUHM, TMPUHOCAIIMX Bped  OKPYXKaroIIeH
MPUPOJHON Ccpesie, YMEHHUE MPOTrHO3UPOBATh HEOJAroNMpUSITHBIE IKOJOTHUYECKHUE
MOCJIEJCTBUS MPEANPUHUMAEMBIX JSUCTBUNA U NPEAOTBPAIATh UX;

HAJIUYUE PAa3BUTOr0 FKOJOTHUECKOIO MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPHI,
OIIbITa JIESITEIILHOCTH SKOJIOTMYECKON HAIPaBJICHHOCTH, YMEHHUSI
PYKOBOJICTBOBAaTbCSA MMH B IIO3HABATEIBbHOW, KOMMYHHKATHUBHOW M COIUAIBHOU
MIPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOU JEATEIbHOCTH SKOJIOTHYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHHUSA:

c(hOpMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON NPAKTUKH, OCHOBAHHOI'O Ha JHAJIOTe
KYJIBTYpP, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W YHWTATEIBCKOW KYJIBTYphl KaK CpPEICTBA
B3aUMOJICHCTBUSI MEXAY JIFOJbMH U TTIO3HAHUS MUPA;

NOHWMaHUe crenuPukr 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 MPHUPOJIHBIX 3aKOHOMEPHOCTEH W PEIICHUH TIPOoOIeM
COXpaHEHUS TPUPOTHOI'O PABHOBECHS;

yOSXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHUU IS COBPEMEHHOMN ITUBWIM3AIINN:
obOecricueHUs] HOBOTO YPOBHSI Pa3BUTHA MEIUILIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  peliaTh  PeCcypcHbIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, MOMCKA MYTEeW BhIXOJAa U3 TII00ATBHBIX AKOJIOTMUYECKUX MPOOJeM U
oOecrieueHus1 mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPHUPOIHBIX pPEeCYypcoB U (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HH;

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

MOHUMAHHE CYITHOCTH METOJIOB MO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTHM UCIIONb30BaTh TIOJIydaeMble 3HaHUS [JIs aHajdu3a U
00BSICHEHUS SIBJIICHHH OKPYXKAIOIIEro MUPa U MPOUCXOIAIINX B HEM H3MEHEHUH,
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 )KU3HCHHBIX CUTYAIIUsX;

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



FOTOBHOCTh M CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTHBHOMY IOJIYYEHUIO HOBBIX 3HaHUN MO OHOJIOTMM B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHHS y4eOHOTO mpeamera «buomorus»
BKJIIOYAIOT: 3HAYuUMble i1 (OPMUPOBAHMS MHUPOBO33PEHUS OOYUAIOITUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHSTHUS, OTPAXKAIOIIUE
[EJOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHenu(UKy METOJ0B TMO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBICHHUE, MPOIIECC,
CUCTEeMa, Hay4HbId (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCClieloBaHMe,  HAOJIOJeHHWe,  HM3MEpPEHHe,  OKCIEPUMEHT H  JPYrux),
yHUBEpCAJIIbHBIC Yy4eOHbIe JeWcTBUsS (TI0O3HABaTEIbHBIE, KOMMYHUKATHUBHBIC,

PErYJISTUBHBIE), o0ecreunBaroIme (dbopmHpoBaHue (yHKLIHOHAIBHOM
IPAMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMM OOYy4YarolIuxcsi, CIOCOOHOCTh
o0yuarouuxcs UCIIOJIb30BaTh OCBOCHHbIE MEXIUCLUIUIMHAPHBIE,

MHUPOBO33PEHUYCCKUE 3HAHWS W  YHUBEpPCAIbHBIC yUeOHBIE JIEUCTBUS B
NIO3HABATEIBHON U COLIMATIbHOM ITPAKTHUKE.

MeranpenMeTHbie pe3yJbTaTbl OCBOCHHS IPOrpaMMbl CpPEIHEro OOIIero
00pa3oBaHUs TOHKHBI OTPAXKATh:

OBJaagenue YHUBEPCAJIbHbIMH Y4eOHbIMU NMO3HABATEJIbHbIMHU
NefCTBUAMMU:

1)0a30Bble JloruyecKue JAeMcTBUS:

CaMOCTOSITeIbHO  (OPMYNIMpPOBaTh W aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW TPUEMBI JIOTUYECKOT'O MBIIIICHUS
(aHayn3a, CUHTE3a, CpaBHEHUSI, KilacCupuKaIuu, 0000IIeH s ), paCKPbIBaTh CMBICII
OMOJIOTMYECKUX TOHATHUH (BBIJACIATH UX XapaKTEpHBIC NMPU3HAKU, YCTaHABIMBATH
CBSI3U C IPYTUMH MOHSITUSIMH );

OMpENENATh 1N JSATEIbHOCTH, 3ajaBasi MapamMeTpbl W KPUTEPUU UX
JOCTHUKEHUS, COOTHOCHUTH PE3YJIbTAThI AEATEIBHOCTHU C MOCTABJIECHHBIMU LIETSAMU;

UCITOJIH30BaTh OMOJIOTMYCCKHUE MOHATHUS JIJIs1 OOBSICHEHUS (PaKTOB M SIBIICHHUM
YKABOU IPUPOJBI;

CTPOUTH JIOTMUECKHUE PACCYXJICHUS (MHIAYKTUBHbBIC, JCIYKTHUBHBIC, IIO
AQHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SIBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI M 3aKIIFOUCHUS;

MPUMEHSTh CXEMHO-MO/IC/IbHBIC CpelcTBa TUTSt MpeACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  MPOTUBOPEUYMI  pa3HOro  pojid,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAITMOHHBIX UICTOYHUKAX;

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

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN IEATEIBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  pEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOEHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2)0a30BbIe HcCIIe0BaTEIbLCKUE 1eHCTBUSI:

BJIaJIETh HAaBbIKAMU y4e€OHO-UCCIIEI0BATENLCKON U MIPOEKTHOM JeSITeTbHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a]1a4, TPUMEHECHUIO
Pa3JIMYHBIX METO/IOB MO3HAHUS;

UCIIOJIb30BaTh pPAa3IWYHbIE BUABI JEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HaHMSI, €r0 HWHTEPHpPETALMH, MNPEeoOpa3OBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYallMsIX, B TOM YHCJIE TIPU CO3/IaHUU YUYEOHBIX U COIIMAIBHBIX TPOEKTOB;

¢bopMUpOBaATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU NOHATUSIMU U METOJIAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJauyd B 0Opa30BaTEIbHOM
NEATENbHOCTH U JKU3HEHHBIX CUTyalUsX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyallM3MpOBATh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThl IS J10Ka3aTelibCTBa
CBOMX YTBEP)KIICHMI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

AHAJM3UPOBATH IMIOJYYECHHbIE B XOJE PpEUICHUA 3aaud  pPE3yJIbTaThl,
KPUTHUYECKU OLIECHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CUTYyaIUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT;

OCYUIIECTBIJIAThH LI€JICHANPABICHHBIA MOUCK TEpeHoca CPEICTB M CIOCOOOB
JeUCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHYECKYHO OOJacTH
KUZHEAEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUT'aTh HOBBIE UJEH, MPEIIaraTb OPUTMHAIbHBIE MOAXOJbl M PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

3) pabora ¢c nunopmaunueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHMKAX MHPOpMAIUH (TEKCTe y4eOHOTO
nocoOus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpOBATh



WHGOPMAIIUIO PA3IMYHBIX BHJOB U (OPM IPEIICTABIICHUS, KPUTUICCKH OIICHUBATH
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

dbopMynHpoOBaTh 3aMpPOChl U MPUMEHSTh PA3IMYHBIE METOJbI MPHU TOUCKE U
otOope Ouonornueckoi MHMOpMaLMKM, HEOOXOIUMOM JJIsi BHIMTOJIHEHUS Y4EOHBIX
3ajady;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIb30BAHUS PA3TMIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO ~ BBIOMpATh  ONTUMANIBHYIO  (GOpMY  IPEACTABICHHUS
Oouonornyeckor uHbopmaruu (cxeMbl, rpaduku, AUarpaMmsbl, TaOIHUIbI, PUCYHKH
1 Ipyroe);

UCIIOJIb30BaTh HAYYHBIH S3BIK B KA4eCTBE CpEACTBA TIpH paboTe C
Ouojornyeckod HHPOpMalUe: MPUMEHATh XHMHUYecKue, (Qusnyeckue W
MaTEeMaTUYECKUE 3HAKKW U CUMBOJIBL, (DOpMysbl, abOpeBHATYpY, HOMEHKIATYpY,
UCTIONIb30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CHMBOJUYECKHE  CPEACTBA
HaTJISTHOCTH,

BJIaJ€Th  HABBIKAMM  pACIO3HABaHUS M 3alUThl  WH(pOpMAaIUH,
uHGOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1)o61enne:

OCYHIECTBIISTH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBAThH
B JMAJIOTe€ WIM JUCKYCCHUHU TIO CYIIECTBY OOCYXIaeMou Tembl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoit
3a/1au, YUUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIIMNA APYTMX YYaCTHHUKOB
JManora Win JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOINECHUS, TOHUMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HMUKHOBEHHWS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(IJIUKTBI U BECTH ITEPETOBOPHI;

BJIAJCTh PAa3JIUYHBIMU CIOCOOaMH OOIIEHUS U B3aMMOJEHUCTBUS, MOHUMATD
HaAMEPEHUS JIPYTuX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIIEHHE K COOECETHUKY
U B KOPPEKTHOU (hopme pOopMyITUpOBaTH CBOU BO3PAXKEHUS;

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

2)coBMecCTHasA JAesITeJIbHOCTD:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBA KOMAHIHON ¥ WHIWBHUIYaJIbHOU
paboThI MpH PEIICHUH OUOJIOTHYECKON MPOOIEeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS NP PEIICHUN y4eOHOM 3a1a4u;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBHUHA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH Ka)KJI0TO YieHa KOJUIEKTHBA,



OpUHUMATh  I1IeId  COBMECTHOW  JIeATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ NOCTHKEHUIO: COCTaBJISITh IUJIAH JIEWCTBUH,
pacnpenensaTe poiaud ¢ y4ETOM MHEHMH YYaCTHHMKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJAa M KaXJIOr0 yYaCTHHKAa KOMaH/bl B
o0IIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE IIPOEKTHI, OLIEHWBaTh HJEW C IO3WLHUHA HOBU3HBI,
OpPUTMHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYHIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OBiaeHNe YHMBEPCAJIbHBIMY PeryJISTUBHBIMHU ACHCTBUSIMH:

1)camoopranusanus:

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

BbIOMpaTh HA OCHOBE OHMOJOTMYECKMX 3HAHWM IIeJIeBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBUAX M MOCTYIKAaX MO OTHOLIEHUIO K JKMBOW IpPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYILECTBISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJeMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIEC 3aJjauyu B 00pa3oBaTEIbHON
NEeSATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITETILHO  COCTABJISITH  IUJIaH  pEIICHHs TpoOieMbl €  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEATIOUTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacIMpATh paMKH Y4eOHOT0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUA;

JieJIaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

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

2)CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJaJeTh HABbIKAMU  IIO3HABaTENbHON  pedrexkcun  Kak  OCO3HaHUs
COBEpIIAEMBIX JIEUCTBHM M MBICIUTENIBHBIX IIPOLECCOB, WX pE3YyJIbTaTOB U
OCHOBAaHMM, UCIOJIb30BaTh MPUEMBI PeIEKCUU MJisi OLUEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PELIEHUS;

YMETh OLIEHUBAaTh PUCKHM W CBOEBPEMEHHO IPUHUMATh PELIEHUS MO HX
CHU)KEHHUIO;



IPUHUMATh MOTHBBI M apryMEHTBl [JPYrUX I[P aHAJIM3€ PE3YyJbTATOB
NEeSATENbHOCTH;

3)npunsaTHe ceds1 M APyrux:

OpPUHUMATh Ce0sl, IOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTbl JPYIrUX NPU AaHaIU3€ pe3yJbTaTOB
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
npeoOpa3oBaHUIO0 3HAHUW, BUJBI I€ATEIBHOCTH MO MOJYYEHUIO HOBOI'O 3HAHUA U
OPUMEHEHUIO 3HAHUN B Pa3jIMYHbIX YUYEOHBIX CHUTYyallUiX, a TaKXE B peajbHBIX
KU3HEHHBIX CHUTYalMsIX, CBSI3aHHBIX ¢ Ouonoruedl. B mporpamme mnpenMerHbie
pe3yNbTaThI MPEICTaBICHBI M0 TOAAM 00yUYEHHUSL.

[IpenmeTHble pe3ynbTaThl OCBOECHHs yueOHoro mnpeamera «buonorus» ¢ 10
Kjlacce NOMKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUWA 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 OHOJOTWH, (QPYHKIMOHAIBHOU
rPaMOTHOCTH YEJIOBEKA JJISI PEIICHUS dKU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBaTh COJEp)KaHWE OUONOTHYECKUX TEPMUHOB U TOHSATHUH:
KU3Hb, KIJIETKA, OpraHu3M, Meradonu3M (OOMEH BEIIECTB W MpeBpalicHue
SHEPrumn), rOMeocTa3 (caMoperyssilus), ypOBHEBasi OpraHu3alusl KUBBIX CHUCTEM,
CaMOBOCHPOMU3BENECHUE (PENPOAYKLIHS ), HACIEACTBEHHOCTh, U3MEHYUBOCTH, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OWOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajbHas JOrMa MOJIEKYJIsIpHOM Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTO0Opasusi u
NPOUCXOXKAEHUS KyIbTypHBIX pacTeHuid H. V. BaBuioBa), onpenensth rpaHULbl
UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BIIAJIETh METOJaMU HAYYHOT'O MO3HAHUS B OMOJIOTUU: HAOJIIOICHUE U
OIMCAHUE XUBBIX CUCTEM, IIPOLIECCOB M SBJICHUM, OpPraHU3alus U IIPOBEACHUE
OMOJOTMYECKOrO0  3KCIIEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEAyEeMbIMH BEJIMYMHAMHU, OOBSCHEHHE IMOIYYEHHBIX



pE3yJIbTaTOB, KCIIOJIb30BAHHBIX HAYYHBIX MMOHSITHI, TEOPHUM U 3aKOHOB, YMEHHE
JIeNIaTh BHIBOJbI HA OCHOBAHUU TIOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIACIATh CYHIECTBEHHBIE MPU3HAKH BHPYCOB, KJIETOK MPOKAPHOT U
AYKapuoT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BELIECTB M MPEBpAIECHUS] SHEPrUuU B KIETKe, (poTocHHTE3a,
IUTACTUYECKOr0 M JHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHUTO03a, Melo3a,
OIUIOJOTBOPEHUS, PA3MHOXKEHUS, WHIUBHUIYAJbHOIO pPAa3BUTUS  OpraHu3Ma
(oHTOTrEHE3);

yMEHUE MPUMEHATh MOJTYYEHHBbIE 3HAHUS IJIs OOBSCHEHUs OMONOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl NIPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
KHU3HU C 1eIpl0 olOecrieueHuss Oe30HMacHOCTH CBOETO 3J0POBbS U 370POBbS
OKpPYXAaIOILUX JIOJEeH, COOI0/IEHNs HOPM I'PaMOTHOI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOAHON cpelle, MOHUMaHUE HEOOXOJUMOCTH MCIOJIb30BAHUS JIOCTHXKEHHM
COBPEMEHHOM ouonoruu u OMOTEXHOJOTUHA i1 PalMOHAIBHOTO
IPHUPOIOIIOIb30BAHUS;

YMEHUE peniaTh 3JIEMEHTApHblE TIE€HETMYECKHME 3aJlayd Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CIIETUIEHHOE HACIeJOBaHUE, COCTAaBJISATH CXEMBbI
MOHOTHOPUTHOTO CKPEUIMBAHUS I TPECKa3aHusl HACIEIOBaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINONHATH JIA0OPATOPHbIE M MpPAaKTUYECKHUE paldoThl, COOMIOAATH
npaBujia Ipu padboTre ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTUYECKH OIICHMBATh M HWHTEPIPETUPOBATH HUHQPOPMAIIUIO
OMOJIOTMYECKOIO  COJAEPKAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBAa MAacCOBOM MH(OpPMALMU, HAYUYHO-TIOMYJISPHbIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEAOBAHUI B OHOJIOTHUH,
MEIULIMHE, OMOTEXHOJIOTUH;

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

[IpenmeTrHble pe3ynbTaThl OCBOEHUs yueOHoro mpeamera «buonorus» ¢ 11
K1acce JOKHBI OTPAXKATH:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (HOPMHPOBAHHMU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa U HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHUCKHUX U
3apyO€KHbIX y4Y€HBIX-OMOJIIOrOB B pa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH YeJIOBEKa JJIS PElICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBATh COJEpKaHHE OHOJOTMYECKHX TEPMHHOB W TIOHSITHIA:
BUJI, TIOMYJISINS, TeHODOH/I, DBOJIONHNS, ABMKYIIUE CHIIBI ((PaKTOPHI) HBONIOIHH,
IPHUCIIOCOOJIEHHOCTh OPraHrW3MOB, BUI000pa30BaHUE, HKOJIOTHYECKUE (PAKTOPHI,



DKOCHCTEMa, TPOAYIEHTHI,  KOHCYMEHTBI, pPEOYylEHTHl, IIeNd  MUTAHHA,
AKOJIOTHYECKas MupaMua, OnoreoneHos, ouochepa;

yMEHHE WH3/IaraThb OHOJOrMYEecKHe Teopuu (IBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimieBoro cxonactsa K. M. bapa, uepenoBaHusi riaBHBIX HalpaBiIeHUH U
nyreit somoruu A. H. CeseprioBa, yuenus o 6uochepe B. M. Bepnanckoro),
OIpENENATh TPAaHUIIBl X IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHE BJIaJIETh METOJJAMU HAYYHOT'O MMO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMKMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB U SIBICHUI, OpraHu3aius U MNpOBEACHUE
OMOJIOTMYECKOr0  AIKCIIEPUMEHTAa,  BBIIBI)KEHHE  TUIIOTE3bl,  BBISBICHHUE
3aBUCHUMOCTH MEXAY HCCIEAYEMbIMH BEITUYMHAMHU, OOBSICHEHHE IMONyUYEeHHBIX
pe3yNbTaTOB, UCIOJIH30BAHHBIX HAYYHBIX TOHSATHUH, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJbI HA OCHOBAHUM IOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEIATh CYIIECTBEHHBIE IPHU3HAKU CTPOCHMSI OMOJIOrHYECKHX
OOBEKTOB: BHJOB, MONYJALMA, NIPOAYLEHTOB, KOHCYMEHTOB, pPEIYLEHTOB,
OMOreOlleHO30B M 3KOCHUCTEM, OCOOEHHOCTH IMPOLIECCOB: HACIEICTBEHHON
U3MEHYMBOCTH, €CTECTBEHHOr0 0TOOpa, BUA000pa3oBaHMs, MPHUCIIOCOOIEHHOCTH
OpPraHMU3MOB, JIEHCTBUS SKOJIOIMYECKHX (PaKTOpOB Ha OpraHM3Mbl, IEpeHoca
BEIIECTB M TOTOKAa SHEPrUM B DKOCHUCTEMAX, AHTPOMOTCHHBIX HW3MEHEHUH B
HKOCHUCTEMAax CBOEH MECTHOCTH, KpPYroBOpPOTa BEIIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHUE NPUMEHATh MOJyYEHHbIE 3HAHUS AJIi OOBSACHEHUS OMOJIOTrMYECKHX
IIPOLIECCOB UM SIBJIICHHUM, JUISl NPUHATHSA NMPAKTUYECKUX PEIICHUN B ITOBCEIHEBHOM
KU3HU C LEIpl0 oOecnedyeHus: 0Oe30MacHOCTH CBOErO 3[0pOBbS M 30POBBSA
OKPY>KaIOIKX JII0/IeH, COOJIIOIEHUS] HOPM IPAMOTHOI'O MOBEACHUSI B OKpY KarowLIeil
OPUPOJHON Cpeae, MOHMMAaHHE HEOOXOJUMOCTU HCIOIb30BaHUS JTOCTHKEHHIM
COBPEMEHHOW OMOJIOTMH JIJIs1 PALIMOHAJILHOI O IPUPOI0II0Ib30BAHNUS;

yMEHHUE peliaTh dJeMEHTapHble OMOJIOTMYECKUEe 3a/1aud, COCTABISATH CXEMBbI
IIEPEHOCA BEILECTB ¥ SHEPTUU B IKOCHCTEMAX (L€ MUTaHUsA);

YMEHHE BBINOJHATH J1a0OpAaTOpPHBbIE M MPAKTHYECKHE padOThl, COONIOAATH
npaBujia pu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTUYECKH OLICHMBaTb U HWHTEPIPETUPOBATh HH(POPMALHUIO
OMOJIOTMYECKOT0  COJEP)KAaHMSA, BKJIIOYAIOIIYIO IICEBJOHAyYHbIE 3HAHUSA W3
Pa3IMYHBIX UCTOYHHUKOB (CpEeICcTBa MaccOBOW MHGOpPMAIIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHalibl),  paccMaTpuBaThb  I[JIOOAJbHBIE  3KOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOLIEHHUIO K HUM COOCTBEHHYIO MO3ULIHUIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHHUS,
0000m1asi OMOIOrNYecKy0 MH(POpPMAIHIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATHIHBIN anmnapaT OMOJIOTUU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBoyacoB JIeKTPOHHbIE
Ne HaumeHoBaHuepasieioB 1
n/m TEMIIPOrpaMMBbl Bcero Kourpoabubiepadorsl | IIpakTHuecKkuepadoTh (wnposrre)
o0pa3oBaTe/ibHbIEPECYPCHI
bubmuoreka [JOK
1 buonornikaxiayka 2 0 05 https://m.edso:)_.l ru/7f41c292
5 JKuBble CUCTEMBI U UX 1 0 0 but6mmoreka [IOK
OpraHHu3aIUA https://m.edsoo.ru/7f41c292
3 XUMHUYECKUHN COCTaB U CTPOEHHUE 3 0 1 bu6mmoreka [IOK
KJIETKHU https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 KuznenesaTeIbHOCTHKICTKH 6 0 0 https://m.e dSO(])_.[ru 17§416292
PasmHoOXeHuE B
5 VHIMBUYyaJIbHOE Pa3BUTHE 5 0 1 bubamorexa [IOK
https://m.edsoo.ru/7f41c292
OpraHU3MOB
6 HacnencrBeHHOCTEL U 8 0 15 bubmuoreka [JOK
U3MEHYNBOCTHOPTAHU3MOB https://m.edsoo0.ru/7f41c292
7 CenexnusopraHu3MoB. 3 0 0 bu6nmoreka [IOK
OCHOBBIOMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka LIOK
8 Peseproespems . 0 0 https://m.edSO(])_.[ ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10 34 0 4
[TPOIT'PAMME



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

11 KJIACC

KoanuecrBouacos JJIeKTPOHHbIE

Ne HaumeHoBaHnuepasaeioB u (L poBbic)

n/m TEMIIPOrpaMMBbl Bcero Koutpoabubiepaborsl | [IpakTnueckuepadoTbl P
o0pa3oBaTebHbIEepPeCypChl
bubmuorexa [JOK

. IBomouHonHasGHonorus o 0 1 https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHME U pa3BUTHE 9 0 05 bubnuorexa [IOK
JKM3HU Ha 3emite ' https://m.edsoo.ru/7f41cc74
OpraHusmsl 1 bu6muoreka [IOK
3 5 0 1
OKpyJKaromasicpena https://m.edsoo.ru/7f41cc74
4 CoobmecTBa u 9 0 0 bubmuotexa [JOK
3KOJIOTUYECKUECUCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
> Peseparioenpens 2 0 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 95
[MPOI'PAMME '



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




HNOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
Ne KoinnuecrBouacos
aTam3yd | DJeKTPOHHbIeMH(PPOBLICOOPA30BAT
n Temaypoka Bce | KouTposabHbie IIpakTuyeckue A y P op P
eHust eJibHbIepecypchl
/ ro | paGorsl padoThI
n
but6mmoreka [JOK
1 buonorus B cuctemenayk 1 0 0 https://m.edso0o.ru/863e6122https://m.eds
00.ru/863e632a
MeToabl MO3HAHUS KHUBOM
npuponsl. [Ipakrnueckas
pabota Ne 1 «Mcnonp3oBanue bu6mmoreka [IOK
2 1 0 0.5
pa3IMYHBIX METO/0B IPU https://m.edso00.ru/863e6122
M3Y4YEeHUU OMOJIOTHYECKHIX
00BEKTOBY
3 buonoruyeckre cCucTeMsl, 1 0 0 butmmoreka [IOK
IIPOLIECCHI U UX U3YUYECHUE https://m.eds00.ru/863e6564
4 XUMHYECKHUN COCTaB KICTKH. 1 0 0 bubnunorexa LIOK
Bona u MmunepanbHbIe cOIu https://m.edsoo.ru/863e674e
5 benku. CoctaB u ctpoeHue 1 0 0 bu6muoreka [IOK
0enKoB https://m.edso00.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
5 pabota Ne 1 «3yuenue 1 0 05 bu6mmoreka [HOK
KaTaJIMTHYECKOM aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMeHTOoB (Ha puMepe
aMuIa3bl WM KaTallasbl)»



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

but6mmoreka [IOK

KJIETKaX KOHYMKA KOpPEIIKa
JyKa Ha TOTOBBIX
MUKpOIIpenapaTax»

! Yraesonst. Jiunm et 0 https://m.eds00.ru/863e6870
bubnunorexa LIOK
8 Hyxennoseiekncotst. AT® 0 https://m.eds00.ru/863e6d5¢
9 Hcropus u METOAbI U3yUEHHUS 0 bu6muoreka [IOK
kieTku. Knertounastreopus https://m.eds00.ru/863e6e88
10 Knertka kak 1iemoctHas JKuBast 0
cuctema
CrpoeHnue 3ykapruoTHYeCKON
kieTku. JJaboparopHas pabora
No 2 «M3y4yenue ctpoeHust
KJIETOK pZ:TeHHI‘/'I,T;iHBOTHHX, Eubmiorexa HOK
11 rpuGOB i GakTepHii Mo 0.5 https://m.edso00.ru/863e6ffOhttps://m.edso
0.ru/863e716¢
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux
OITMCAHUE»
12 OOMEHBEIIECTBIIIMMETA00JI13 0 bubnuorexka [JOK
M https://m.edso0.ru/863e766¢
but6mmoreka [IOK
13 Porocunres. XemocHnes 0 https://m.eds00.ru/863e7c98
. bubmmoreka [IOK
14 JHepreTHieCKHioOMen 0 https://m.edso0.ru/863e7aae
JKU3HEHHBIHN ITUKIT KIETKH.
Jlenenue kieTku. MuTo3.
JlaGopartopnas padota Ne 3 Bu6miorexa LIOK
15 «Habmronenue muto3a B 0.5

https://m.edsoo0.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

16 buocunTes 6enka. Peakmmst 0 bubnunorexa LIOK
MaTpUYHOTO CUHTE3a https://m.edso00.ru/863e796e

17 Tpancnsauus — 0 bu6nuorexa [IOK
OnocHHTE30€eIKa https://m.edsoo.ru/863e796e

18 HexknerounsieopMbDKH3HT — 0 bubmmoreka [JOK
BHPYCHI https://m.eds00.ru/863e7540
DopMBIPa3MHOKEHUSOPTaHU3 bubmorexa LHOK

19 VOB 0 https://m.edsoo.ru/863e81b6https://m.eds

00.ru/863e831e
. but6mmoreka [IOK

20 Mefios 0 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
IIOJIOBBIX KIICTOK.

Onno10TBOpEHHE. BuGmiorexa LIOK

21 JlaGopatopras padora Ne 4 05 https://m.eds00.ru/863e81b6
«M3ydeHne cTpoeHus OJIOBBIX
KJICTOK Ha I'OTOBBIX
MUKpOTIpenapaTax»

29 WNuausuyanbHOEpa3BUTUEOPT 0 bubmuoreka [{IOK
aHU3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o

23 Hacne;[CTBeHHOCYTKI/I u 0 buGnnorexa [JOK

https://m.edso0.ru/863e862
U3MEHYMBOCTH
3aKOHOMEPHOCTH

24 HacJIe0BaHUS TPU3HAKOB. 0 but6mmoreka [JOK
MounorubpumHoe https://m.edso0.ru/863e8878
CKpEIINBaHKE

o5 JIurnOpuiHOe CKpeIBaHue. 0 bu6mmoreka [JOK

3aK0OH HE3aBUCUMOI'O

https://m.edsoo.ru/863e89a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

HacJI€a0BaHUs ITPU3HAKOB

26

ClerUieHHOe HacleI0BaHue
npu3HakoB. JlabopaTopHas
pabota Ne 5 «M3yueHue
pe3yabTaTOB MOHOTUOPUTHOTO
U TUTUOPUTHOTO CKPEIIMBAHUS
y Ip030(HITBI HA TOTOBBIX
MUKpOTIpenapaTax»

0.5

bubnuoreka [JOK
https://m.edso00.ru/863e8c60

27

I'enetuka nosna. Hacnegosanue
MIPU3HAKOB, CIEIIJICHHBIX C
IOJIOM

but6mmoreka [IOK
https://m.edso00.ru/863e8c60

28

N3MeHuYnBOCTS.
HenacnencreeHnas
M3MEeHYUBOCTh. JIabopaTopHas
pabota Ne 6.
N3ydyeHneMoaupuKaimOHHONN
3MEHYHMBOCTH,
MOCTPOEHUEBAPUALIMOHHOT OPSI
Jla U BapUallUOHHOUKPUBOI)

0.5

bubnaunorexa LIOK
https://m.edsoo.ru/863e8efe

29

HacnencrBennas
U3MEHUYUBOCTh. JIaboparopHas
pabota Ne 7. «AHanu3
MYyTaIi y Jpo30QHIIBI HA
TOTOBBIX MHKpOIIpEnapaTax»

0.5

bubmaunorexa LIOK
https://m.edsoo.ru/863e8efe

30

I'eHeTuKaueOBEKA

bu6anoreka LIOK
https://m.edsoo0.ru/863e8d78

31

PesepBHbIii ypok. O60011eHNE
o TeMe «HacieIcCTBEeHHOCTD |
U3MCHYMBOCTH OPTraHU3MOBY



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

39 Cenekuus Kak HayKa v 1 bubnunorexa LIOK
porecc https://m.eds00.ru/863e9214
MeToabl U TOCTHXKEHUSI

33 CEJIEKIINU PACTEHUN U 1 bubnuorexa [JOK

P https://m.edso0.ru/863e9214
SKUBOTHBIX

34 broTrexHoMOTHIKaKOTPACTBITPO 1 bubnmnoreka [JOK

HU3BOJICTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO HACOB 34

I1O0 ITPOI'PAMME



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

11 KJIACC

Ne KoanuecrBouacos
Temaypoka Bee  Komrpombmbie Mpasruseckue Jarausyuy | JieKTpoHHbIenH(ppoBbIcOOpPa3oBaAT
n/ CeHUA eJIbHbIepecypcChl
I ro padoThbI padoTbI
1 DBOJIIOIHA U METOABI €& 1 0 0 bu6nuorexa [IOK
U3Y4EHUS https://m.edso0.ru/863ea20e
5 HcTopus pa3BuTHs 1 0 0 bu6mmoreka [IOK
MpeICTaBICHUI 00 IBOIOINH https://m.eds00.ru/863e9570
but6mmoreka [IOK
3 MiticpooBomiows 1 0 0 https://m.edso0.ru/863e9cle
[onynsuusa kak
AIIEMEHTapHas €IUHUIIA BH]IA
4 u 3Bomronuu. JlabopaTopHas 1 0 05 bubmmorexa LIOK
pabota Ne 1 «CpaBHeHHe https://m.edso0.ru/863e99c6
BUJIOB 110 MOP(OJIOTUIECKOMY
KPUTEPHUIO»
BIKYIITUE CHUITBI
5 gHeMZHTapHBIe (hakTOophI) 1 0 0 bubmmorexa [IOK
https://m.edso0.ru/863e9da4
HBOJIIOIIH
6 EctectBenHbI 0OTOOp U €T0 1 0 0 bu6nuoreka [IOK
dbopMbI https://m.edso0.ru/863e9ed0
Pe3ynbrathl 5BOMIOIMN:
MIPUCTIOCOOJIEHHOCTh
7 OpraHu3MOB U 1 0 05 bu6nnoreka [IOK
BUJI000pa30BaHuUe. https://m.edso0.ru/863e9fde
JlaGopaTopnaspabora Ne 2
«OnucaHuenpucnoco0JeHHOC



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

THOPTaHU3Ma H
e€0THOCUTEILHOTOXapaKTepa»

Hanpasnenus u

bu6mmoreka [IOK

YCJIO0BCKa

8 0
IIYTUMAKPOIBOJIFOLIUHA https://m.edso00.ru/863e9cle
9 HeobpaTtumocTeaBoMIONINN 0
10 HcTopus xu3Hu Ha 3emiie U 0
METOABI €€ NU3YYCHUS
11 I'unoTe3bl NPOUCXOKIACHUS 0 bu6mmorexa LIOK
JKU3HU Ha 3emiie https://m.edso0.ru/863ea5a6
PazBuTne xu3HM Ha 3eMIie 110 bubmuorexa [IOK
12 0
3paM U Nepuoam https://m.edsoo.ru/863ea6be
OCHOBHBIE TaIbl BOTIOIUN
PaCTUTEIHHOTO U KHUBOTHOTO
13 mupa. [IpakTudeckas padora 05 bubnmnoreka [IOK
No 1 «M3yuenue uckomnaembIx ' https://m.edsoo.ru/863ea8hc
OCTaTKOB PAaCTCHUH U
JKUBOTHBIX B KOJUICKIIHSIX)»
CoBpeMeHHasICHCTEMAaOPTraHu bubnmnoreka [IOK
14 0
YECKOroMupa https://m.edsoo0.ru/863ea48e
DBOTIONHAYETOBEKA bubmuotexa [JOK
15 0
(aHTpOTIOTEeHE3) https://m.edso0.ru/863eac2c
JBmwxymmecmtbl (pakTops) bubnmoreka [IOK
16 0
aHTPOTIOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIECTATUUIBOTIOIIUNY 0
eJI0BEKa
YenoBeueckue pachl 1
but6mmoreka [IOK
18 MIPUPOJTHBIC Il TaIH 0

https://m.edsoo.ru/863eaea2



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

19

PeseprubIil ypok. O6001eHIE
1o TeMe «Bo3HUKHOBEHUE U
pPa3BUTHE )KU3HU HA 3eMJIe»

20

3KOHOFI/IHK3KHayKa

21

Cpenbl obuTanus u
AKOJIOTMYeCKUe (PaKTOPbI

bubmuorexa [IOK
https://m.edsoo.ru/863eafec

22

AbGunotndeckue GakToOpHhI.
JlaGopatopHas pabora Ne 3.
«Mopdodonoruueckne
0COOCHHOCTH pacTCHUH U3
Pa3HbIX MECT OOUTAHUS.
Jlaboparopnas pabota Ne 4.
«BnusHMe cBeTa Ha pocT U
pa3BHUTHE YEPCHKOB KOJIEyCay

0.5

bu6nuoreka [IOK
https://m.edso0.ru/863eb10e

23

buoTtnueckuedaxTopsl

but6mmoreka [IOK
https://m.edso0.ru/863eb348

24

DKOJIOTHYECKHE
XapaKTePUCTHKH MOMYISIUH.
[TpakTrueckas pabota Ne 2
«IToncuét mIoTHOCTH
MOMYJISIUNA Pa3HbIX BUIOB
pacTeHun»

0.5

25

Coo0111ecTBAaOPTaHU3MOB —
970001 (S: (0%]

bubmuorexa [IOK
https://m.edsoo.ru/863eb46a

26

DKOJIOTHYECKUECUCTEMBI
(3KOCHCTEMBI)

bubmuorexa [IOK
https://m.edsoo.ru/863eb46a

27

OCHOBHBIC TTOKa3aTeIIN
9KOCHCTEMBI. DKOJIOTHICCKHE
nmupaMHuJbl.

bu6mmorexa [IOK
https://m.edsoo.ru/863eb5fa



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

CBOHCTBadKOCHUCTEM.

Cyxkueccust

28 [TpupoAHBIEIKOCUCTEMBI 0

29 AHTpPONOTr€HHBIEIKOCUCTEMBI 0

30 buocdepa — 1 0 bubnmoreka [IOK
rio6albHasIKOCUCTEMAa3eMITH https://m.edso0.ru/863ebb5e

31 3aKOHOMEPHOCTUCYILIECTBOBA 1 0 bu6nuoreka [IOK
HusiOnochepsl https://m.edso0.ru/863ebd16

32 UYenoBeuecTBO B 1 0
ouocdepe3emn

33 Cocy1iecTBOBaHUETIPUPOIBI U 1 0 bu6nuoreka [IOK
YeJI0BEYEeCTBa https://m.edsoo.ru/863ebale
PesepBubIil ypok. O60061eHne

34 TeMsl «Coo01iecTsa u 1 0
9KOJIOTHYECKHUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB 34 95

I10 ITPOI'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPHUAJIBI UI5S1 YYEHUKA
* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /Iloxg

pen. Ilaceunuka B.B., AknuonepHoe o6mectBo «M3narenscTBo «IIpocBemenney

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

[Iporpamma: IIporpamma no Ouonoruu Jijist 00111e00pa30BaTENbHBIX KO
(coopuuk buonorus. Pabouune nporpammsl. [Ipeamernas inHus y4eOHUKOB
«JIunust xxu3an». 10—11 kmaccel: yueb. mocobue 1151 001eo0pa3oBaTe/IbHbIX.
opranusanuii: 6a3oBbiii ypoBens / B. B. Ilaceunuk, I'. T'. [lIBenios, T. M.

Edumora. — M. : IIpocsemnienue

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU
UHTEPHET

1.JlabGopaTopHnsiii mpakTukym buonorus 6-11 kinacc (yaeOHOe 3JIeKTpOHHOE
uznanue), PecnyOnukanckuit MynbTuMenua 1neHtp Mocksa. PecriyOnukanckuii
MyJIbTUMEMA LIEHTP

2.OnekTponHas 6ubnuoreka. [Ipocsemenre. MynbrumennitHoe yueoHoe
nocodoue M Ilpoceemenne MEJIA

3.2#a0c-eHTp AMCTaHIIMOHHOTO 0Opa3zoBanus WWW. Km. ru /education

4. bonpmas sauknonenus Kupwuina u Medoaus (31eKTpoHHOE yueOHOe

W3aHNE)



5. Anpeca caittoB B IHTEepHETE

http://edu.lc.ru
WWW.SOM.SI0.ru

eMHAS KOJUIESKIHS UG POBBIX 00pa30BaTEIBHBIX PECYPCOB:
http://schoolcollection.edu.ru/.
www.bio.1september. ru — I'azera «buonorus» «IlepBoe ceHTAOPs»;
WWWw.nature.ru - Hay4dHble HOBOCTH OMOJIOTHH;

www.herba.msu.ru - 6oranundeckuii cepsep MI'Y;

WWW.MNI.goV.Iu - caidT ¢ Tocy1apcTBeHHOM nH(popmarmein MuHuCTepCcTBa
IPUPOIHBIX pecypcoB PD;

www.nrc.edu.ru/est/r4/ - Bruonorudeckast KapTrHa MHUpA.






