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HHOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNeHUs] MOAX0A0B K (OPMUPOBAHUIO COAEpPKAHUSA Y4eOHOro mpeaMera
«buonorus» cocraBwiM: KoHuUenrtyaiabHble mnonoxkenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LeNei, CcoAepKaHMs, pe3yJbTaToB OOy4YeHHs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, MOJIOKEHHS 00 OOLIUX LENAX U
NPUHIMNAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMBl CPEIHEro
oOmero oOpasoBanust B Poccuiickoii ®enepanuu, a TakkKe IMOJOKEHUS O
cnenugurke OMOIOruM, €€ 3HaAYEHUU B MO3HAHUM KUBOUM MPUPOJIBI U 00ECTIeUeHUN
CYILIECTBOBAaHUS 4YesloBeYecKOoro obimiectBa. COracHO Ha3BaHHBIM IMOJIOKEHHSM,
OTpe/ieieHbl OCHOBHbIE (DYHKIIMH MPOTrpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu Ja€T NpeACTaBICHHE O Lesx, 00 oOmen
CTpaTeruu OOyuYeHHUs, BOCHHUTAaHUS U Pa3BUTHUS OOydYalOUIMXCS CpeAcTBaMu
yueOHoro mpeamera «buonorusi», omnpenenser o00s3aTeNbHOE MPEAMETHOE
colepKaHHe, €ro CTPYKTypYy, paclpeiesieHne T0 paszjielaMm U Temaw,
PEKOMEHIyEMYIO TMOCJIEI0BATEILHOCTh M3YYeHHUSI YU4EeOHOro MaTepualia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaromuxcs.

B nporpaMmvMe mno OuWONOTMM TakXe YYMUTHIBAIOTCS TpeOOBaHUA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM M TPEIMETHBIM pe3yibTaTam
oOyueHuss B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIHHOU
NEeSTENbHOCTU/Y4eOHbIX JEHCTBUN OOYy4YaIOMUXCS MO OCBOCHHUIO COJEpKAHUS
OMOJIOrMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorum (10—11 kmaccel, 6a30BBI YPOBEHB) peali30BaH
NPUHIIAIT TPEEMCTBEHHOCTH B H3y4YeHUU Ouojoruu, Onarojgapss uemMy B HeH
POCMATPUBAETCS  HAMPABICHHOCTh Ha pPa3BUTUE 3HAHUMW, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS, [IEHHOCTHBIX
OpPUEHTALUN JIUYHOCTH, SKOJIOTMUECKOr0 MBILIUICHUS, IPEICTABICHUN O 3J0POBOM
oOpa3e XM3HM M OEpeKHbIM OTHOIIEHHUEM K OKpYXalollell NpupogHON cpene.
[TosTomy Hapsiay ¢ U3ydeHHEM OO0IIEOMOIOTUYECKUX TEOPHid, a TakXKe 3HaHUU O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAHra U CYINTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX IPOILECCOB B MPOrpaMMe IO OMOJIOTHH YAEICHO BHUMAaHHE HCIOJIb30BAaHUIO
MOJIYYCHHBIX 3HAHUH B MOBCEIHEBHOMN JKU3HU JIJISl PEUICHUS MPUKIIATHBIX 33724, B
TOM 4HCIIe: TPOMUIAKTUKN HACIEACTBEHHBIX 3a00JIEBaHUN UYETIOBEKa, MEIHKO-
TE€HETHYECKOT O KOHCYJIbTUPOBaHUS, 000CHOBaHUs HKOJIOTMUYECKH
LIEJIECO00Pa3HOro TMOBEIECHHUS B OKpY)XAaloUIed NPUPOJHOM cCpele, aHaiau3a
BIUSTHUSL XO3SUCTBEHHOW MCSATEIHHOCTH YEJIOBEKAa HA COCTOSIHHE MPUPOJHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHEC BHUMAHUS K MPUKIIATHOW HATIPABICHHOCTH
y4eOHOT0 npeamera «bHOTOTHS» MPOJUKTOBAHO HEOOXOAMMOCTHIO 00ECTICUEHUS



YCIIOBUM ISl PEIIEHUsS] OJJHOM M3 aKTyaldbHBIX 33Ja4 LIIKOJIbHOTO OHMOJIOrMYECKOTro
oOpa3oBaHus, KOTOpas mpeamnosaraeT (OpMHPOBAHHME y  OOydaroIIMUXCA
CHOCOOHOCTH aJalTUPOBAThCS K M3MEHEHUAM JMHAMUYHO DPa3BHUBAIOLIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero ooOIero o0pa3oBaHHUS 3aHUMAET BaXKHOE
Mecto. OHa obecrneunBaer QopMuUpoBaHUE y OOYYAIOMIMXCA MNPEICTAaBICHUH O
HAay4YHOM KapTHUHE MHUpA, paciiupseT U 0o00OUIaeT 3HAHUS O KUBOM mpupone, eé
OTJIUYUTENIbHBIX MPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOLUHU, CO3JAET
yCIOBUS  JUJIsi:  TO3HAHWUS  3aKOHOB  JKMBOM  MPUPOABL,  (QOpMUPOBAHHS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pOBOro M 0Oe3o0macHoro ooOpasa
KU3HU, IKOJIOTMUYECKOr0 MBIIUIEHHUS, IEHHOCTHOI'O OTHOIIEHUS K KMUBOU MPUPOE
U YEJIOBEKY.

Bonbioe 3HaueHre OMONIOTUS UMEET TaK)Ke JJI PelICHUs] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMANIM3ALUU
oOyuaromuxcs. M3ydenne 6uonoruu obOecrneynBaeT ycioBHs JUisi (OpMUpOBaHUS
UHTEIJICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HAaBBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET WMHTErpalud OUOJOTHYECKUX 3HAHUU C
NPEJICTABICHUSIMU U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpaduu. Ha3zBaHHbIE MOJOKEHUS O MpeAHA3HAYECHUH Y4eOHOro IMmpeaMera
«buonorus» CcOCTaBUIM OCHOBY JMJiA OIpEAeNieHUs TOIX0J0B K OTOOpy H
CTPYKTYpPUPOBAHHUIO €r0 COJIEpaHUs, NPEACTaBIEHHOTO B MpPOrpaMMme IO
OHMOJIOTUH.

Otb6op comepxkanusi yueOHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C TMO3ULUNA KYyJIbTYpOCOOOpPA3HOTO TOJX0Ja, B COOTBETCTBUH C
KOTOPBIM OOydYaroluecs JOJKHBI OCBOUTH 3HAHUA W YMEHHs, 3HAUMMbIC IS
dbopMupoBaHusi 00mIeH KYJIBTYpbI, OMNPECIAIONIME aJIeKBAaTHOE TIOBEICHHE
YeJIOBeKa B OKPYJKAroIIeH MPUPOJHON cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOMU
KU3HU W MPAKTUYECKOU aesaTeabHOCTH. Oco0oe MEeCTO B ATOH cHCTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COIepKAHMsL, KOTOPBIE CIy’KaT OCHOBOM /Uit () OpMUPOBaHUS
MPEJICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPUEHTAlMSIX  JUYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOrMYecKOoro 00pa3oBaHus.

CtpykTypupoBaHHE COAEpX aHHs Y4yeOHOro Marepuajga B IMporpamme IIo
OMOJIOTMHM OCYIIECTBICHO C YYETOM NPUOPUTETHOTO 3HAYECHHUS 3HAHUHM 00
OTJIMYUTENBHBIX OCOOEHHOCTSX JKUBOW NPUPOABI, O €€ YPOBHEBOIM OpraHu3aluu U
ABOJIIOLMHU. B COOTBETCTBUHU C 3TUM B CTPYKType y4eOHoro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOIINE COJEpKaTeabHble TUHUM: «bronorus kak Hayka. Metoasl
HAay4HOIo Mo3HaHusm», «Kietka kak Omosiormueckas cucrema», «OpraHu3zM Kak



Oouosiornueckas cucteMa», «Cucrtema U MHOrooOpasue OpraHUYecKOro MHpPay,
«IBOIOLHMS KUBOU MIPUPOIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henb uzyuenus yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE —
OBJIaJICHUE  OOYyYalOUMMHUCA  3HAHUSIMHU O  CTPYKTYPHO-(PYHKIIMOHATHHOM
OpraHu3alMi KUBBIX CHCTEM pa3HOTO paHra W MPUOOPETCHHE yMEHUM
UCIIOJIB30BaTh A3TH 3HAHUS JJISI TPAMOTHBIX JEWCTBUU B OTHOIICHUU OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeaMera «buomorusi» Ha 6a30BoM
yYpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYAIONIUMHUCS CHUCTEMbl 3HAHUM O OHOJOTHMYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MpaBUiIaX, CIyKalluX OCHOBOM
U1l (HOPMUPOBAHUS TPEJICTABICHUN O E€CTECTBEHHO-HAYYHOW KapTUHE MHpPaA, O
METOJaX HAyYHOT'O MO3HAHUS, CTPOSHUH, MHOTOOOPAa3ud U OCOOEHHOCTSX YKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIJAIOIMINXCS OTKPHITUSAX U COBPEMEHHBIX
HCCIEIOBaHUSX B OMOJIOTHH;

dbopmupoBaHue y oOyd4aromuXcs TMO3HABATENIbHBIX, WHTEJUICKTYaJbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MpOIlecCe aHaIu3a JaHHBIX O MYTSAX pPa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHUIO >KUBBIX CHUCTEM
Pa3HOTO YPOBHSI OpraHu3allvu;

CTAQHOBJIEHHE Yy OOydJaromuxcsi oOmed KyJabTyphl, (YyHKIIMOHAIBHOM
IPAaMOTHOCTH, Pa3BUTHE YMEHUU OOBSICHATH U OIEHUBATH SBJICHUS OKPYIKAIOIIETO
MHpa JKMBOM MPHUPOJBI HA OCHOBAHMM 3HAHUM U OIBITA, TOJYYEHHBIX MpHU
U3y4YeHUU OHOJIOTHUY;

dbopmupoBanue y oOy4armuXcs YMEHHH WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUK B TMPAKTHYCCKOW IEATCIBHOCTH 4YeJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM KHUBOU
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COOIOICHHS STHISCKHUX
HOPM TIPH TIPOBEJICHUH OMOJIOTMICCKUX HCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OHOJOTMYECKMX 3HAHWUW JJIs TIOBBIIMICHUS YPOBHS
AKOJIOTHYECKOH KYyIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IpUMEHCHHE TTPHOOPETEHHBIX 3HAHUM U YMECHHM B TIOBCEIHEBHOW JKM3HU JIJIS
OLICHKH MOCJIEJACTBUM CBOEH JESITEIBRHOCTH 10 OTHOLICHUIO K OKPYKAIOIIEH cpene,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHME W COOJIIOJICHHE Mep MPOPUITAKTUKH
3a00JIEBaHUI.

B cucreme cpemnero o6Gmiero oOpaszoBanus «buojorus», w3ydaemas Ha
0a30BOM ypOBHE, SBJSETCS OO0s3aTEIbHBIM yYEeOHBIM IPEAMETOM, BXOJSAIINM B
COCTaB MpeAMEeTHOM o0JacTh «ECTeCTBEHHO-HAYYHBIE TTPEAMETHIY.



JI1s u3yuyenust 6uoyioruu Ha 0a30BOM YpOBHE CpeJiHEro oO1iero oopa3oBaHus
oTBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenmto), B 11 kmacce — 34
yaca (1 yac B Hez1el10).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. Buosiorusi kak Hayka.

buonorus xak Hayka. CBsizb OUOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (unocoduei, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QoOpMHUPOBAaHWM COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOW NIPUPOJIBI (HAOII0ICHUE, SKCIIEPUMEHT, OMMCAHHE,
u3MepeHue, kiaccudukanus, MOJETUpPOBaHUE, CTaTHUCTHYECKass oOpaboTka
JAHHBIX ).

JdeMoHcTpanmu:

[loptpersi: Y. Japsun, I'. Menaens, H. K. Konsios, . Yorcon u @. Kpuk.

Tabmuiel 1 cxeMbl: «MeToAbl MO3HAHUS KUBOUW TPUPOIBI.

JlaGopaTopHblie M NpaKTHYeCKHE PA0OTHI:

[Ipaktuueckass padora Ne 1. «Mcmonp3oBaHuEe pPa3aUYHBIX METOJOB IpHU
U3Y4YEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. ’)KuBble cucTEMBbI H MX OPraHU3aIUsL.

XKusblie cucrteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: onosnoruu. Oinune
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa 6MOCHCTEM M UX pa3HOOOpas3ne. YPOBHU OpraHu3aluii OMOCHCTEM:
MOJICKYJISIDHBIA, KJIETOYHBIM, TKAHEBBIA, OPraHW3MEHHBIN, MOMYISLIHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTCOIICHOTHYECKHI ), OnoCchepHBIH.

JdeMoHcTpaumnu:

Tabnuiel u cxembl: «OCHOBHBIE TPU3HAKU JKU3HUY, «YPOBHU OpraHU3allUN
KUBOU MPUPOIBI».

O6opynoBanue: Mozenb Mojekyiasl JJHK.

Tema 3. Xumuueckuii COCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XMMHYECKUE 3SJIEMEHTHI: MAaKpPOAJIEMEHTHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MHMHEpaJbHbIX BemecTB B kierke. [logmepxkanue
OCMOTHYECKOTO OanaHca.

benku. CocraB u ctpoeHue OeIKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmMbie 1 3aMEHHMBbIE AMHUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKYyJbl (MEpBUYHAS, BTOpUYHAS, TpPETUYHAs U
YeTBEpTUYHAA CTPYKTypa). XUMHUYECKHE CBOMcTBa OenkoB. buonoruueckue
GyHKIMHN OENKOB.



®depmeHThl — Ouosormyeckue kartanuszatopbl. CrTpoeHue ¢epMeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas cneuupuuyHoctb. KodepmenTsl. BuramuHsbl.
Otnnuust GepMEHTOB OT HEOPTaHUUYECKUX KaTaIn3aTOPOB.

VYrneBoabl: MoHOcaxapuiabl  (TJIOK03a, pubo3a ©  Je€30KCHUpuO03a),
aucaxapuabl  (caxaposa, JIaKTo3a) M MoJiucaxapuibl (Kpaxmal, TJIMKOTeH,
1esoI03a). buonornvyeckue GyHKIMH YTIIE€BOIOB.

Jlununael:  Tpurnunepunasl, Qoconunuasl, crepouasl. ['mapoduIbHO-
ruapodoOHble cBoiicTBa. buonormueckne Gynkumm aunuaos. CpaBHeHue
yIJI€BO/IOB, OEIKOB M JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JHK wu PHK. Hykneotuaesl — MOHOMEpHI
HyKkJi1eruHOBbIX KUcnoT. Ctpoenne u ¢pynkuuu JJHK. Crpoenune u pynkiuun PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

Huronorust — Hayka o kierke. KinerouHnas Teopusi — npuMep B3auMOACHCTBUS
uaei 1 pakToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHass >kuBas cucrtemMa. OOmMe MNPU3HAKK KIIETOK:
3aMKHYyTasi HapykHas memOpana, monekynasl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »yKapuoTHYeCKas M mpokapuotudeckas. OcoOEeHHOCTH
CTpoeHUusl TpokapuoTudeckoil kieTku. Kierounas crenka Oaktepuil. CtpoeHue
ADYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIWYUSL PACTUTEIBHOM, >KMUBOTHOM U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KIETOK — KIIETOYHAs CTE€HKA, FJIMKOKAJIMKC, UX
¢bynkiuu. [1nazmatnyeckas memOpana, e€ cBoiicTBa u ¢pyHkiuu. [{utomnasma u eé
opranouasl. OmHOMeMOpaHHBbIe opraHouabl kieTkd: OIIC, ammapar ['onbmxu,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKU: MHUTOXOHIPHUH, IJIACTUIBI.
[IpoucxoxxaeHne MHUTOXOHApPUN W TutacTun. Bunbl 1mactua. HememOpannbie
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIUU OPTaHOUAOB KJIETKU. BKItoueHus.

Snpo — perynsaTopHbld HeHTp kieTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BELIECTB B KIETKE.

JdemoHcTpauuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lllneiaen, P. Bupxos, [lx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Juarpammsel:  «PacnpenesieHne XMMHYECKHX JJIEMEHTOB B HEXHUBOU
npupozae», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuuer 1 cxembl: «l[lepuonmueckast TabmuIa XUMHUYECKUX HJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOJIBI», «brocuHTe3 0enka», «CTpoeHUE MOJICKYJIbI OeTKay,
«Ctpoenne depmentay, «HyknennoBsie kuciaotel. JJHK», «CTtpoeHue MoeKyIbl



AT®», «CTpoeHHE DYKapUOTUYECKOM KIETKN», «CTPOCHUE KMBOTHOMU KIETKN»,
«CTpoeHHEe pacTUTEIbHOU KIETKH», «CTpPOCHHE MPOKAPUOTHUYECKON KICTKUY,
«CTpoeHue sapa KIETKU», « Y TIAEBOABD, «JIumuabn.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJii MPOBEACHUS
HaOJIIOJICHUM, HW3MEPEHUM, DSKCIIEPUMEHTOB, MUKpOIpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHblie M NpaKTHYeCKHe PadOThI:

JlaboparopHass pabora No 1. «M3ydyeHue KaTaIMTUYECKOW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlaGopatopHast pabora No 2. «M3ydeHuwe CTpOE€HHsSI KIETOK pacTeHU,
KUBOTHBIX M OaKTepUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpEernaparax u HX
OTHMCAHUEY.

Tema 4. ’/KusHenesTeIbHOCTD KJIETKHU.

OOMeH BeIIecTB, WK MeTa0oIn3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIIIUSL  (QHEPTEeTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOIrO Iporiecca
Merabonu3Ma. Poiib 3aKOHOB COXpaHEHUs BEIIECTB U JHEPTUM B TOHUMAHHHU
MeTabor3Ma.

Tunel oOMeHa BemiecTB: aBTOTpOdHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl ¢doTocuHTe3a. Peaknuu
doTocunTe3a. IhPekTUBHOCTh POTOCHHTE3A. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BiusiHue ycnoBuit cpeibl Ha (OTOCHHTE3 U CIOCOOBI MOBBIIIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOIne OakTepuu. 3HaUeHUEe XEMOCUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KJeTke. PaciiernieHue BemecTB, BBIACICHHUE H
AKKyMYJIMpPOBAaHHE DHEPrUM B KJIETKE. OTambl HJHEPreTHYecKoro oOMeEHa.
['mukonus. bpoxkenue m ero Buabpl. KHCIOpOogHOE OKHCIECHHWE, WM KIETOYHOE
JIbIXaHHE. OxkucnutenbHOe dbochopunupoBanue. O¢ddexTuBHOCTD
AHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHoro cuHTe3a. [eHermueckas wuHbopmanus u JIHK.
Peanuzanust reHetmdeckoil uHpopManuu B KIeTKe. | €HETUYECKH KOJ WM €ro
cBoicTBa. Tpanckpunius — matpuunblii cuate3 PHK. Tpancnsuust — Guocunres
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKHCHIOT. Pomb pubocom B
OouocuHTese Oenka.

Hexknerounsie ¢hopmbl sxu3Hu — BUpychl. Uctopust otkpeitust Bupycos (. 1.
NBanoBckuit). OcCOOEHHOCTH CTPOEHUS U JKU3HEHHOTO IHMKJIAa BHPYCOB.
bakrepuodaru. bone3nn pacTeHul, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummyHoneduiura yenoseka (BUY) — Bo3Oyaurens CIIN/a.



OOpatHast ~ TpaHCKpWUMIMs,  peBepTaza W uHTerpaza.  lIpodumaktuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanmu:

IToptpersr: H. K. Konbuos, . U. UBanosckuii, K. A. Tumupsizes.

Tabmuipl u cxembl: «Tunbl nutanus», «Metaboauzm», «MUTOXOHIPUSY,
«HepreTudyeckuii oomen», «Xmoporact», «Dotocunrtedyn, «Ctpoenue JTHK»,
«CTtpoenue 1 pyHKIHMOHUPOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTHYecKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI 1uka Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmaukanuu «Ynsoenue AHK u Tpanckpunims»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojienb cTpykTypsl JJHK.

Tema 5. PazMHoOKeHMe U UHAUBUAYAJIbHOE PAa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiau >KU3HEHHBIM LMK KIeTku. MHTepdaza u mMutos.
[Iporecchl, mpotekatonue B uHTepdasze. Permukaius — peakiyds MaTPpUYHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIIL
JlunionaHBIA W TAIUIOMJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHBI.
[[uToslorMUEeCKMEe OCHOBBI PA3MHOXEHUS W  HWHAWBUIYAJbHOTO  Pa3BUTHUS
OpTraHU3MOB.

Henenue kinetkn — Muto3. Cranguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HbBIX CTAAUAX MUTO3a. BUONOrHYECKUil CMBICT MUTO3a.

[Iporpammupyemasi ru6esb KJIETKU — alloNTo3.

@dopMBbI pa3sMHOXKEHUS OPTaHU3MOB: Oecroyioe U mojioBoe. Buabl Gecrionoro
Pa3MHOXKEHMS: JEJIEHUE HaJABOE, ITOYKOBAHHE OJHO- M MHOTOKIIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKEHUE. VICKyCCTBEHHOE KIOHWPOBaHUE
OpPraHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUH.

[TonoBoe pa3MHOKEHHUE, €r0 OTINYUS OT OECIOJIOTO.

Meito3. Craguu Mmeiio3a. Ilporiecchl, TpOUCXOSIIME HAa CTaausIX Meno3a.
[ToBenenne xpomocom B Menosze. KpoccuHroBep. buosiorndeckuii CMbBICH H
3Ha4EeHUE MEHO03a.

'ameTtorenes — mpoiiecc 00pa30BaHUs TIOJNOBBIX KIETOK Y IKUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH W sIMYHUKU. OOpa3oBaHWE W PAa3BUTHE IOJOBBIX
KIIETOK — TaMmeT (CrepMaro30u[, SHIEKIIeTKa) — CIEepMaToreHe3 M OBOTCHES.
OcCOOEHHOCTH CTpOEHUS SAWIEKIETOK W crnepmMaTo3ougoB. OIUI0A0TBOPEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIBHOE  Ppa3BUTHE
(amOpuorenes). ITanbl YMOPUOHATBLHOTO PA3BHUTHS Yy MO3BOHOYHBIX JKUBOTHBIX:
npoOneHue, racTpyisauus, opranoreHes. [loctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUA: MpsIMOE, HempsiMoe (IMYMHOYHOE). BnusHue



Cpelbl Ha Pa3BUTHUE OPTraHU3MOB, (HDAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YPOJICTBaA.

Poct u pa3zBurne pactenuil. OHTOT€HE3 IIBETKOBOT'O PACTEHUS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanmu:

Tabmuupl u cxembl: «DOpMbl Pa3MHOXKEHUS OpPraHuU3MOB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOXKECHHUE
pacteHuit», «Jlenenue kieTku Oaxtepuit», «CTpPOCHHE TIOJIOBBIX KIETOK»,
«Ctpoenne xpomocombl», «Knerounslii nmukin», «Pemukanua JTHK», «Mwuto3y,
«Meiosz», «Ilpsmoe u HenpsAmoe pa3BuTHE», «['aMeTOreHe3 y MIICKOIUTAIIUX U
YenoBeKa», «OCHOBHBIE CTaIU OHTOTCHE3a».

O6opynoBaHue: MUKPOCKOII, MHKPOIPENAPATHI «CrniepmMaTo30u bl
MJIEKOTTUTAIOUIETO», «SMeKIeTKa MIIEKONUTaromero», «Kapuoknues B KIeTKax
KOpEIllKa JyKa», MarHuTHas MOJelb-anruiukanusa «JleneHue KIeTKu», MOJIEIb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M NpaKTHYeCKHE PA0OTHI:

JlaboparopHasi pabora Ne 3. «HaOGmromenue MuTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTPOEHHS TOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjieicTBEHHOCTh M K3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropus pazButus reHeTuku. Poss nurosnoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIaj pocCHUUCKHX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEeHETHKH (THOPHUIONIOTHYECKUH,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, YCTaHOBIEHHbIE . Menaenem.
MonorubpuaHoe CKpemMBaHue. 3aKOH €IUHO-00pa3usi THOPUIOB MEPBOTO
nokoneHus. IlpaBuno gomMuHUpoOBaHUs. 3aKOH paCIICIUICHHUS IPU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOIO  HAacCIEJOBaHUS
npu3HakoB.  lluToreHeTnueckrue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmsupyroniee ckpemnBanue. Mcnonp30Banne aHAIM3UPYIOMIETO CKPEIMBAHUSA
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe  HacneioBanwe mpusHakoB. PaGora T. Moprana 1o
CLUEIUICHHOMY HacJIeIOBaHWIO I'eHOB. HapyleHue cuemnenus reHoB B pe3ysibTare
KPOCCHHI OBEPA.

XpOMOCOMHasi TEOPHS HACIEACTBEHHOCTH. [ eHeTHUeCKHe KapThl.



I'enetrnka mosia. XpoMOCOMHOE OMNpeAETeHUE MoJia. AyTOCOMBI U TOJIOBBIE
XpoMocombl. ['omorameTrHesle W TreTeporameTrHble opraHnu3Mbl. HacnenoBaHue
MPU3HAKOB, CLIEIJIEHHBIX C MMOJIOM.

N3menunBoCTh. BUbl N3MEHUYNBOCTH: HEHACIICICTBEHHAS! U HACIIE/ICTBEHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYUMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaiimoHHbIN psif ¥ BapualmoOHHAas KpUBasl.
Hopma peakunun npusHaka. KonnyecTBEHHBIE M KAaUYE€CTBEHHBIE MPU3HAKH U HX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, wiM TEeHOTUNHMYECKas, H3MEHUYMBOCTh. KoMmOuHATHBHas
U3MEHYMBOCTh. Melo3 U TMOJOBOM Mmpolecc — OCHOBA KOMOWHATHUBHOMU
U3MEHYMBOCTU. MyTanoHHas u3MeHUYUBOCTh. Kitaccudukanys MyTaiuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpU4YuHbBI MyTanuid. MyTareHasie (hakTopshl.
3aKOH rOMOJIOTUYECKUX PSIAOB B HacaeACTBeHHOM n3MeHunBocty H. Y. BaBuosga.

BnesnepHas HacneCTBEHHOCTh U K3MEHUUBOCT.

I'enetnka uyenoBeka. Kapuotun uenmoBexka. OCHOBHBIE METOIbl T€HETHUKHU
YyeJIOBEKA: F'eHEaJIOrNUeCKHUI, OJIU3HEIOBBIH, IIMTOTCHETUYCCKUM, OMOXMMHYCCKUH,
MOJIEKYJIAPHO-TE€HE THYECKUH. CoBpemMeHHOE OmpeaeIeHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHHUE, F€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[M[[P-ananu3a. HacnencrtBennble 3a0oieBaHUs 4YelIOBEKa: TEHHBbIE OOJE3HU,
0OJIE3HU C HACJEJACTBEHHOW MPEIpacioiioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue U reHepaTuBHble MyTauud. CTBOJOBBIE KIETKH. [IpuHUUIIBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTHKH, MPOPUIAKTUKY U JICUEHUSI T€HETUYECKUX
Oone3Heil. Meanko-reHeTH4ecKoe KOHCYIbTHUPOBAaHUE. 3HAYEHUE MEIUIIMHCKON
TCeHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUM YeTTOBEKA.

JdeMoHcTpaumuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. UerBepukosn, H. B.
Tumodeer-Pecosckuii, H. 1. BaBuios.

Tabmumer  w cxeMbl:  «MOHOTHOPHJIHOE  CKpElIMBaHUE H©  €To
LIUTOI€HETUYECKAs] OCHOBa», «3aKOH pAacCIICIUICHUS M €ro IUTOTeHEeTHYecKas
OCHOBa», «3aKOH  4YHCTOTBI  rameT», «JluruOpuaHoe  CKpelBaHUe»,
«l{uTonornueckue OCHOBBI JTUTHOPUTHOTO CKpEILLIUBAHUSA, «Meiiosy,
«B3auMomencTBuEe  aJUIENIBHBIX T'€HOB», «l €HeTMYecKne KapThl PaCTCHU,
KUBOTHBIX U 4eNlOBeKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HacJeAOBaHUS,
CLUEIUIEHHOTO ¢ mnoyioMm», «KapuoTumsl 4enoBeka ¢ KUBOTHBIX», «Buasl
W3MEHYHUBOCTHY, «MoaudukannonHas H3MEHYUBOCTHY, «HacmemoBanue pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarmoHHAsI N3MEHUYUBOCTHY.

O6opynoBanue: MOJETU-AMIUIUKAINNA «MOHOTHOPHIHOE CKpEIIMBAHKE,
«Henonnoe nomuHupoBaHue», «JlurubpunHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKpPOCKON W MHKpomnpenapatr «lpozoduna» (Hopma, MyTaluu
(OpMBI KPBUIBLEB U OKpPACKHU Tena), repOapuil «I'opox moceBHOI.

JlabopaTopHble U IpaKTHYeCKHe padoThI:

Jlaboparopnast pabora Ne 5. «/3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO U
JUTHOPUAHOTO CKPEIIMBAHMS Y JPO30(HIIbI HA TOTOBBIX MUKPOIIPEapaTaxy».

Jlaboparopnas pabota Ne 6. «M3yueHue MoaudUKallMOHHONW U3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOI.

JlaGoparopHas pabora Ne 7. «AHanu3 myTauuid y Apo30¢uibsl Ha TOTOBBIX
MUKPOITpENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocrTaBjieHHE U aHAJIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexuusi opranuzMoB. OCHOBBI O0HOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOLECC. 3apOXKIAEHUE CEJIEKIUU U JOMECTUKALM.
Yuenne H. W. BaBuioBa 0 1eHTpax NOPOUCXOXKACHUS W MHOrooOpasus
KyJbTYPHBIX pacTeHui. LleHTphl MpOUCXO0XKIEHUS JOMAIIHUX *XUBOTHBIX. Copr,
nopoja, MTaMM.

CoBpeMeHHbIe METOABI CeNeKIIUU. MaccoBBIi U MHAUBUAYAIbHBIN OTOOPHI B
CEJEKIIMM pPACTEHUH U KUBOTHBIX. OLEHKA SKCTepbepa. bBIM3KOPOICTBEHHOE
ckpemuBaHue — HMHOpuAMHT. Ywucras nuHusa. CKpellMBaHHE YWCTHIX JIHMHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoAacTBeHHOE CKpelIMBaHUE — ayTOPUIAMHT.
Otnanénnas rtulOpuausanus U e€ ycnexu. VCKyCcCTBEHHBIM MyTareHe3 H
NOJIyYEHUE TOJUILIONAOB. JIOCTMXKEHUS CEeNeKIMU pACTEHUM, KUBOTHBIX U
MUKpPOOPTaHU3MOB.

buorexHonoruss kKak oOTpacib NPOU3BOACTBA. ['€HHAs WH)KEHEpHUs. DTarllbl
co3nanus pexomOuHantHoW JIHK wu TpaHcreHHBIX opranm3MoB. Kierounas
uHxeHepus. Knetounele KylnbTypbl. MUKPOKIOHAJIBHOE PAa3MHOKEHUE PACTEHUM.
KiloHupoBaHne BBICOKONPOIYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W dTudeckue  mpobinembl. ['MO -  reHeTHyecKd
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JleMoHcTpauuu:

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

Tabmuuet u cxemsl: kKapta «lIeHTpBI TMPOMCXOXKIEHUS W MHOTOOOpa3Hs
KyJbTYPHBIX pacTeHuit», «l[lopoabl moMamHuX KUBOTHBIX», «CopTa KyIbTYypHBIX
pacteHuit», «OtnanéHnas rubpuauzamnus», «Padorsl akagemuka M. @. BanoBay,
«llonummonaus», «OOBEKTh OuOTEXHOJNOTUNY», «KileTouHblE KyIbTYphl H
KJIIOHUpOBaHue», «KOHCTpyupoBaHUe U MEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKH TIOJOB U KOPHETIOJAOB JUKUX (DOPM U KYJIBTYPHBIX
COPTOB pacTeHul, repoapuii «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U IpakTHYecKHe padoThbI:

Okckypcuss «OCHOBHBIE METOABI M JOCTHXKEHHUS CEJEKIUMU PACTEHUU U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBorOMOHHAS OHOJIOTHS.

[IpeanochIKu BO3HUKHOBEHHUS HBOJIOIMOHHOW TEOPUHU. OBOJIOIMOHHAS
Teopusi U e€ MecTo B Ouosioruu. BrusiHME SBOJIOIMOHHOW TEOPHUU Ha Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerenscTBa HBOMIOIMU. [lameoHTONOrMYECKHE: MOCIEI0BATEIbHOCTD
MOSIBJICHUST BUJIOB B MaJICOHTOJOTUYECKON JIETOMUCH, TEPEXOHbIE (POPMBI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gpaop MaTepuKOB U OCTPOBOB.

OMOpHOIOTUYECKHUE: CXOJICTBA M Pa3Iuuusi SMOPHOHOB pPa3HBIX BHUJOB
MO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMHYECKUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
PYyIMMEHTapHBIC OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUUECKHE: CXOJICTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX NyTeH y Bcex
OpTaHU3MOB.

OpomtounonHas Tteopust Y. JlapBuna. Ilpeamnocbuikd BO3HUKHOBEHHS
napBUHU3MA. J[BIDKYIIME CHUJIBI HBOJMIONUU BHAOB 1o JlapBuHy (M30BITOUHOE
pa3MHOXEHHUE TPU OTPAHUYEHHOCTHU PECYpCOB, HEOIpeAes€HHas W3MEHYUBOCTD,
O0opb0a 3a CyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Bosironnu (CTI) u €€ OCHOBHBIE MTOJOKEHHUS.

MuxkposaBostorus. [lomyssiius kak eAMHUIA BUA U DBOJIOLUU.

JIBxymue cuibl ((pakTophl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMmyssiiuoHHBIE BOJHBI M JpEid
reHoB. M3oas1us u Murpanusi.

EctectBenHbii 0TOOp — HampaBiusomuii Qakrtop dBomroruu. DopMel
€CTECTBEHHOTO 0TOOpA.

[TprcnocOOIEHHOCTh OPraHU3MOB KakK pe3yibTaT HBOMIONUHU. [IpuMepsr
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOopGh03bl ¥ HIHO-aTANTAIIHH.

Bun wu BumooOpazoBanme. Kpurepum Buma. OcHoBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpoosBomonusi. DOpMbI  IBONIONUHU:  (PUIETHYECKAs, JTUBEPTrEeHTHA,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxaeHue OoT HeclenHaIUu3UPOBAaHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHAs pagualus.

JdemMoHcTpauuu:



Iloptpersr: K. Jlnnnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, O. I'ekkensb, . Mrotep, A. H. Ceepuios.
Tabmuupl 1 cxembl: «Pa3BUTHE OPraHUYECKOr0 MHUpa Ha 3eMJie», «3apoIbIIIH

MO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukc», «Popmbl  OoprOBI 32
cylecTBoBaHue», «EctecTBeHHbI 0TOOP», «MHOroo06pasue COpToB pacTeHUI»,
«MHoroo6pasue  moOpoA  KHUBOTHBIX, «Ilomyamum», «MyTaunoHnHas

W3MEHYUBOCTEY, «Apomopdo3bly», «Mamoamantamuny», «OO0mmas aereHepamus,
«/IBmkyme cuibel sBomonuny, «Kapra-cxema wmapumpyra nyremectBus Y.
Hapsunay, «bopnba 3a cymectBoBanue», «IIpucrnoco01eHHOCTh OpraHU3MOBY,
«["eorpaduueckoe B11000pa3zoBaHue», « IKOJOTUUECKOE BUA000OPA30BAHUEY.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIAMHU OKPACKH,
HA0Op TUIOJIOB M CEeMSsiH, KOJuieKius «[IlpuMephl 3alUTHBIX MPUCITIOCOOJIEHUN Yy
KUBOTHBIX», MOJeIb «OCHOBHBIC HAMPABJICHUS IBOJIIOIUNUY, OOBEMHAS MOJIEIb
«CTpoeHHEe roJI0BHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckass kapra wmupa, KoJuiekius «DOpMbI COXPaHHOCTH
UCKOMA€MbIX JKMBOTHBIX M pacTeHWi», Mojenb anmiukanusa «llepekpéct
XpOMOCOM», BJIaXHble npenapatel «Pa3Butne HacexkoMoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «JIpozoduna» (Hopma, myTtanuu (popMbl KPBUILEB H
OKpacKH TeJia).

JlaGopaTopHble M NpaKTHYeCKHE PA0OTHI:

JlaGopatopnast pab6ora Ne 1. «CpaBHeHHE BHAOB MO MOP(HOIOTHUECKOMY
KPUTEPHUIO».

JlaGopatopnas padota Ne 2. «OmnucaHue MPUCIOCOOJIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JloHay4dHbIE TIPEACTABICHUS O 3apOKICHUM KU3HU. HayuHble THUIOTE3BI
BO3HMKHOBEHHUSI JKM3HU Ha 3emie: aOuoreHe3 H MaHCIEepMus. XUMHUYeCKas
HBOMIOIUS. AOHMOTEHHBI CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHHMYECKHX.
DKCIEpUMEHTAIbHOE MOATBEPKACHUE XUMUYECKON 3BoIIoNMK. HayanbHble 3Tamnbl
ouonornyeckoit 3Bonronuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP W BO3HUKHOBEHUE NPOTOKJIETKHU. lIepBble KIETKM M HX SBOJIIOLHUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emuie 1o 3pam U nepuojaM. Kartapxeil. Apxeiickas u
nporepo3oiickas 3pbl. l[laneosoiickass spa u €€ mnepuoabl: KeMOpPUNCKUH,
OPJAOBUKCKHM, CHUTYPUICKUN, JEBOHCKHI, KAMEHHOYTOJIbHBI, TEPMCKUH.

Me3o3oiickas 3pa ©U €€ NepuoAbpl: TPHUACOBBIA, IOPCKUWA, MEIIOBOM.

KaiiHo3oiickass 3pa u €€ mnepuoabl: TNaAJCOrE€HOBBIM, HEOICHOBBIN,
AHTPOIOTCHOBBI.



XapakTepucTUKa KIMMAaTa U TE€OJIOTMYECKUX MpoueccoB. OCHOBHBIE ATallbl
ABOJIOLMKM PACTUTEIBHOTO M KMBOTHOTO Mupa. ApomMop]o3bl y pacTeHUU H
*KUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cucrtema OpraHMYecKOro MHpPA Kak OTpaxkeHue 3BOMOLUU. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

OBOJIIOIMSA YeTIOBEKa. AHTPONIOJIOTUS KaK HayKa. Pa3Butue npeacraBieHui o
MPOUCXOXKACHUN 4YeJOBEeKa. MeTonbl u3ydeHHs aHTpomnoreHeza. CxoacTBa u
pa3Iu4us YE€I0BEKA U )KUBOTHBIX. CUCTEMATUYECKOE TTOJI0KEHUE YETTOBEKA.

HBuwxymue  cuibl  (pakTophl) — aHTPOIOTEHE3a. Hacnencreennas
U3MEHYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOIIEeCTBEHHBI 00pa3 JKU3HH,
U3TOTOBJIICHUE OPYAUI TPY1a, MBIIUICHUE, PEYb.

OCHOBHBIE CTAJIMM U BETBU DBOJIIOLIMHU YEJIOBEKA: aBCTPATIONUTEKH, HemoBeK
yMenblii, YenoBek mnpaMoxonAmud, YenoBeKk HeEaHAEPTalbCKuM, YeloBek
pasyMHblii. Haxogku HMCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHHS, 00JaCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

UYenoBeueckne packl. OcHOBHBIE  OOJBIIME  pachkl:  €BPOICOUTHAS
(eBpasmiickasi),  Herpo-aBCTpaliougHas  (PKBaTopuajbHas),  MOHTOJOWJHAS
(a3uarcko-amepukanckas).  UepTbl  MPUCIOCOOJCHHOCTH  TMpEJCTaBUTEICH
YEJIOBEUYECKUX pac K YCIOBHUSIM CYHIECTBOBaHUSA. EAMHCTBO 4enOBEYECKHX pac.
Kpuruka pacuzma.

JdeMoncTpanuu:

[Toptpetsr: @. Penu, JI. Ilactep, A. N. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabnuup! U cxembl: «Bo3HukHoBeHue CoJIHEUHOM cUCTEMBI», «Pa3BuTie
opraHuyeckoro  mupa», «PactutenpHas  kieTka», <« KuBOTHas  KieTKay,
«IIpokapuotnueckas kieTka», «COBpEeMEHHas CHUCTEMAa OPraHUYECKOTO MHUpPay,
«CpaBHEHUE AaHATOMUYECKUX YEPT CTPOCHHS 4YEJIOBEKAa M YeIIOBEKOOOpPa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TMAJCOHTOJIOTHYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 4YeJlOBeKay», «llpeBHenmue moan», «peBHue moam», «llepsbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKkue pacei».

O6GopynoBanue:  Mymspku  «I[Ipoucxoknernue — yenoBeka»  (OFOCTHBI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTalblla, KPOMAaHbOHIA), CIICTIKA WU
M300pKEHUS KaMEHHBIX OPYJIUN TEPBOOBITHOTO YelOBEKa (KaMHHU-YOIIIEPHI,
pyomma, ckpebia), TeOXpOHOJOTHYecKas TaOmumna, KOJUICKIUsa «DopMbl
COXPAaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble U NpakTUHYeCKHe padoOThI:

[IpakTuueckast padora Ne 1. «M3ydyeHre MCKOMaeMbIX OCTATKOB PACTEHUH U
KUBOTHBIX B KOJUICKLIHSIX).



DKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbII I KpaeBeIueCKUil My3eil).

Tema 3. Opranu3mbl 1 OKpy:Kaoumas cpeaa.

DKOJIOTMS KaK HayKa. 3aJaud U pa3feibl IKOJIOTUU. MeTOIbI 3KOJIOTMYECKUX
UCCIIEOBAaHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAsI.

Okonornyeckue (daxkrtopel. Kiaccudukanus skonoruueckux (aKTopoB:
abuotuyeckue, OWOTHYECKHME U aHTpONOreHHble. JlelcTBHE H3KOJOTMYECKUX
(aKTOpOB Ha OPraHU3MBbI.

Abuotnueckune (akTopbl: CBET, TEMIEPATypa, BIaKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoB K  JEHUCTBUIO  aOMOTHYECKUX  (PaKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, cuMOM03 u ero (opmsl. [lapasutusm, koomneparus,
MYTyalau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HaXJI€OHUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HayeHue OWOTHYECKHX B3aUMOJEHCTBUN [JIsl CYIIECTBOBAHMS
OpPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH momyssanuu. (OCHOBHbIE IOKa3aTelu
NOMYJIALIMU: YHCICHHOCTb, IIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
murpanus. J{lnHaMuKka YuCIEHHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanmuu:

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

Tabmuuer 1 cxembl: kapta «lIpuponnsie 30HbI 3eminy, «Cpeabl 0OUTaHUS
opraHu3moBy», «®oronepuoauzm», «llomynsunn», «3aKOHOMEPHOCTH pOCTa
YUCIICHHOCTHU NOMYJISIuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M NpaKTHYeCKHE PA0OTHI:

Jlabopatopnas padota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PACTCHU U3
Pa3HBIX MECT OOUTaHUS.

Jlabopatopnas padota Ne 4. «BnusiHre cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktrueckas padota Ne 2. «[loacd€T MIOTHOCTH MOMYJISIIUN Pa3HbIX BUIOB
pacTeHUN».

Tema 4. Coo0miecTBa ¥ 3K0JI0rH4eCKHe CUCTEMBbI.

CoobmiectBo opranu3mMoB — OworieHo3. CTpyKTypbl OHWOIIEHO3a: BUIOBaS,
MPOCTPAHCTBEHHas, Tpoduueckas (nuiienas). Bunabl-momuHantel. CBA3M B
ouoreHose.

Dkosiornyeckre cucteMbl (3kocucTembl). llonsitue 00 »dkocucreme u
ouoreonenoze. DOyHKIMOHAIbHBIE KOMIIOHEHTBI SKOCHCTEMBI: IPOIYLIEHTHI,



KOHCYMEHTBI, peaylieHThl. KpyroBOpOT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpodpuueckue (MUIIEBbIE) YPOBHM 3KOCUCTEMBI. [IMilEeBble 1LENu W CEeTH.
OcHOBHBIE TOKa3aTeau SKOCUCTEMBbI: Ouomacca, HPOAYKIUS. DKOJIOTMYECKHE
NUpamMubl: NPOAYKUMH, YHCIEHHOCTH, OuomMaccbl. CBONCTBA 3KOCHUCTEM:
YCTOMYUBOCTh, CAMOPETYJIsIus, pa3Butue. CyKieccus.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M PeK. DKOCUCTEMA XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOT€HHBbIE ~ AKOCUCTEMBI.  ATpO3KOCHUCTEMBI. Y POOIKOCHUCTEMBI.
buonoruyeckoe 1 X03siCTBEHHOE 3HAUEHHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpasue kak (axtop ycToWuuBocTH 3KocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTpPYKTypa
ouocdepnl. KuBoe BemectBo u ero gynkmuu. OcobeHHOCTH Ouochepbl Kak
r1o00anbHOM 3KOCUCTEeMBbl. Jl[MHAMUYecKoe paBHOBECHME M OOpaTHasi CBsA3b B
ouocdepe.

KpyroBopoTs! BelecTB U OMOTC€OXUMHUUYECKUE IUKIIBI 3JIEMEHTOB (yriaepoja,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTBo B Ouochepe 3emin. AHTpOIOreHHbIe U3MEHEeHHS B Orocdepe.
['mo6anbHbIE HKOTOTHYECKUE MPOOTIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. Coxpanenue
O6ropa3zHooOpasusi Kak OCHOBa YCTOMUMBOCTU Ouocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBI€HUsI MPUPOAHBIMU peCcypcaMM M UX HCHOJb30BaHHE. JlocTHKeHUs
OMOJIOTUY U OXpaHa MPUPOJIBI.

JdeMoHcTpanmuu:

IToptpetsl: A. Ix. Tencnu, B. H. Cykaué€s, B. . Bepuaackuii.

Tabmunpr u cxembl: «IlumeBbie 1enu», «bHUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponubie cooOmiectBa», «llenmu nuTanusy, «IKONOTHYECKAs MUPAMUIAN,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO Jecay, « IKOCUCTEMA
XBOWHOTrO  Jecay, «buoneno3 Bomoéma», «ArporeHo3», «lIpumepHbie
AHTPOINIOT€HHBIE  BO3JCHUCTBUS Ha nOpupody», «BaxuHeWmme HUCTOYHUKHU
3arpsA3HEHUs BO3/yXa M TPYHTOBBIX Boa», «llouBa — BakHelllasi cOCTaBIISIIOLIAS
ouochepry, «DakTopsl Aerpaganuu mouBy», «llapaukoBeiii 3¢ dexT», «DakTophl
pPaAMOAaKTHBHOTO 3arpsisHeHHst Oumocdepb», «OO0mas crpykTypa Oumocdepsi»,
«Pacnpoctpanenune xu3Hu B Oumocdepe», «O30HOBBIA dKpaH Omocheps,
«KpyrosopoT yriepona B buocheper, «KpyroBopoT azora B mpupoie».

O6opynoBanue: Mojenb-amIukanus « Tumuaneie OMOIEHO3bI», TepOapuii
«PactutenpHbie cOO0IIECTBaY, KOJIeKIUU «buorienosy», «Bpeaurenn BaxxHEHIINX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuu ¢ KOJUIEKIUMU pACTEHUH U
KUBOTHBIX, MPUHAJIEKAIIUE K PA3HBIM 3KOJOTUYECKUM TpyIIaM OJAHOTO BUIA,



Kpacnas xuura Poccuiickoit ®enepauuu, u300paxeHUs OXpaHIEMbIX BHJIOB
PaCTEHHUH U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VJIbTATbBI OCBOEHHA IIPOI'PAMMBLBI 110
BNOJIOT N HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30BAHUA

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

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX pE3ylbTAaTOB OCBOCHUS TpeaMmera «buosorus»
BBIZICJICHBI CIIEYIOIIUE COCTABJISIONINE: OCO3HAHWE O00YYaIOIIMMUCS POCCUICKON
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEJCIICHUIO, HaJuYue MOTHBAallMM K OOy4YeHHMIO OHOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHWUN JIMYHOCTH HA OCHOBE
KITFOUEBBIX I[IEHHOCTEH M HMCTOPUYECKUX TPAJAUIUN Pa3BUTHS OHOJOTHUYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIBHOCTA 1LEHHOCTHO-CMBICJIOBBIMUA YCTAHOBKaAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHUE OSKOJOTMYECKOTO IPABOCO3HAHUS,
CITOCOOHOCTH CTaBUTH LIEIIH U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yybTaThl OCBOCHUS Npeamera «buonorus» mpocturarorcst B
€IUHCTBE YYeOHOM M BOCIHUTATEIBHOW JIESITEIHPHOCTH B COOTBETCTBHH C
TPaAULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, HCTOPUUYECKUMHU U Ty XOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHIATHIMHA B OOINECTBE MpaBWJIAMH U HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAMOBOCTIMTAHUS U
CaMOpa3BUTHS, PpA3BUTUS BHYTPEHHEH MO3UIMU JIUYHOCTH, TATPUOTHU3MA,
YBOKECHHUS K 3aKOHY M IPABOIMOPAJIKY, YEJIOBEKY TPyJa M CTapIIeMy MOKOJEHUIO,
B3aMMHOI'O YBa)KCHHS, OCEPEKHOTO0 OTHOIIEHUS K KYJIbTYPHOMY HACJICAUIO U
TpaJIuUsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIC pe3yJIbTaThl OCBOCHUS YyueOHOTo mpenMera «buoiorusy»
JOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOIIUXCS PYKOBOJACTBOBATHCS
chopMUpOBAaHHONW BHYTPEHHEH ITO3UIMEH JIMYHOCTH, CHCTEMOH II€HHOCTHBIX
OpHMEHTAllMM, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJIEHUH, COOTBETCTBYIOIINX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBa, PACIIMPCHHUE KU3HCHHOTO
ONbITa U OMbITa AEITEIBHOCTH B MPOIECCE PEATM3AIMA OCHOBHBIX HAIlPaBJICHHUU
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpakIaHCKOro BOCIUTAHMS:

c(hopMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMK O0YyJaIOIMIEToCcs Kak aKTUBHOTO U

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKeHUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM NESATEIbHOCTH TIPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEIbHBIX 3aJlay, BHIIIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH  OMPENENATh COOCTBEHHYIO TIO3UILIUIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHUCTBUS JIFOJEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMHU [ICHHOCTSIMUA U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIBbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB IMPU OOCYXJIECHHH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COZECPIKAHUS;

FOTOBHOCTh K T'YMaHUTAPHOW U BOJIOHTEPCKOMU JEATEIIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS

c(hopMUPOBAHHOCTH POCCUHCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOMl Kpaul, CBOW PonnHy, CBOW S3BIK U KYJIbTYDY,
IIPOIIUIOE U HACTOSIIEE MHOMOHAIMOHAIILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIECHUE K IIPUPOJHOMY HACIEAUIO U NMAMATHUKAM IPUPOJIBI,
JNOCTVKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHMCKUX YUYEHBIX B CTAaHOBJICHHE W
pa3BuTHE OWOJOTHMH, TOHMMAaHUS 3HAYCHHUS OWOJOTHM B TIO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CHyKeHHMIO W 3amuTte OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

OCO3HaHUE TYXOBHBIX LIEHHOCTEN POCCHIICKOrO HapoJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIMI0O M MPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHWE JMYHOrO BKJIaJa B TIOCTPOCHHE YCTOMYMBOTO OYIyILEro;

OTBETCTBEHHOE OTHOIIIEHNE K CBOMM POJUTENSM, CO3JJaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO IIPUHATUA LEHHOCTEW CEMEWHOW JKU3HHU B COOTBETCTBUHU C
TpaauusiMHu Hapo0B Poccuu;

4) 3CTeTHYeCKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUH;



IIOHUMAHUE 3MOLMOHATIBHOTO BO3JIEHUCTBUS KUBOM ITPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BHJIaX UCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KaueCTBA TBOPUYECKOM JTUUHOCTH;

5) ¢usnyeckoro BocnuTAHHA, (POPMHUPOBAHUSI KYJIBTYPbl 310POBbSI H
IMOIMOHATBLHOIO 0JIArOMOJIyYHSs:

NOHUMAHUE U peanu3alus 3J0pOBOr0 M 0O€30MacHOro o0pasza KHU3HU
(3mopoBoe  mUTaHWE, COONIOJICHHE TUTMEHWYECKUX TMpaBUiI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATAW U OTAbIXa, peryispHas ¢uzndeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHUBHOTO
0€30MacHOT0 MOBEACHUS B CUTYAIIMX, YTPOXKAIOIIUX 37]0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPUATHS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

6) TPy10BOr0 BOCIIUTAHMSA:

TOTOBHOCTh K TPYyAY, OCO3HAHHE IIEHHOCTH MAaCTEepCTBa, TPYAOJIIOOHE;

TOTOBHOCTh K aKTUBHOM JEATEIIBHOCTH TEXHOJOTUYECKOW M COIMAIbHOMN
HAIPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOSITEIILHO
BBIIIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3inyHbiM cepaM MpoPecCHOHATBHON NESITeTbHOCTH, YMEHUE
COBepIlaTh OCO3HAHHBIM BbIOOp Oyayiied mnpodeccun U Pearru30BHIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpPa30BaHHUIO Ha
MPOTSKEHU U BCEU JKU3HU,

7) 3KOJIOTHYECKOT0 BOCIIUTAHMSI:

AKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K TPUPOJIE KaK HCTOYHHKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS OKOJIOTHYECKOM KYIbTYphl: TPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB M OLUEHKM HX BO3MOXHBIX MOCHEACTBUUA s
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJeM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble MPH U3YYCHUH OHOJIOTHH
3HaHWSI W YMEHUS TPU PEHICHUH NPOoOJIeM, CBS3aHHBIX C PpallMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COONIOJICHHE  MpaBWJI  TOBEAEHUA B  NIPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);



AKTUBHOE HENPUATHE JIEUCTBUM, IPUHOCAIIUX BpEH  OKpYKaroLeu
MPUPOAHON Cpene, YMEHHE MPOTHO3UPOBATh HEOJATOMPHUATHBIE SKOJIOTHUYCCKUE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHCTBUI U IPEIOTBPAIIATH UX;

HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIIICHHSI, SKOJIOTHICCKON KYJIbTYPHI,
OTIbITa JeSATETPHOCTH IKOJIOTUYECKOM HAIPaBJICHHOCTH, YMCHHUS
PYKOBOJICTBOBAThCSI UMM B ITO3HABATEIbHONH, KOMMYHUKATHBHON WM COIMAIBHOU
MPAKTUKE, TOTOBHOCTH K YYACTHIO B TIPAKTUYCCKOMN MEATECILHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTI'0 MO3HAHMA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha JIMAJIOTE
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE S3BIKOBOM M YHTATECIIBCKOW KYJIBTYpPhl KaK CpEICTBa
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWOJIOTMM Kak HayKH, OCO3HaHUs e poiu B
(GOpMHPOBAaHUYN PAIMOHAIBHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUH IICJIOCTHOTO
NpeJICTaBlIeHUsT 00 OKPYXKAIOIIeM MHPE KaK O CJIMHCTBE NPHPOJBI, YEIOBEKA W
oOmiecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIeM
COXPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUU JJII COBPEMEHHOM IMBHIIM3AINN:
oOecrieyeHus: HOBOT'O YpPOBHS PAa3BUTHUA MEIULMHBI, CO3[aHUE TMEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIIaTh PECypcHble  MpPOOJEMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTeH BBIX0JIa U3 II100aJbHBIX IKOJIOTHUYECKUX MPOOIeM U
oOecrieueHusi  mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pallMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYypcoB U (OPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OUOJOTHYECKUX 3HAHMM B MLEIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYphl, €CTECTBEHHO-HAYyYHOW T'PaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHUPyEeMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJOB IMO3HAHMSI, UCIIONIB3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS MJIs aHaiu3a u
OOBSICHEHHS SIBIICHUN OKPYXKAIOMIEr0 MUPa U MPOUCXOIANIUX B HEM H3MEHEHUH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUCHHSI Ha OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENFHO HCITONh30BaTh OWOJOTHYECKUE 3HAHUS IS
penIeHus MpoOJieM B peabHBIX KU3HCHHBIX CUTYAIIHUSX;

OCO3HAHWE IEHHOCTH HAYYHOU JIEATEITHHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;



FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPhIBHOMY  OOpa30BAHHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUW O OHOJOTUU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIEe pe3yibTaTbl OCBOEHHUSA ydeOHoro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAuMMble i1 (OPMHPOBAHUS MHUPOBO33PEHHS 00yYaroUUXcs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUSA, OTpaXKarolue
LEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa M CHEUUPUKY METOJOB TO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEprus, SBICHHUE, MPOLECC,
cUCTeMa, Hay4yHbIM (akT, MPUHIUI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCclieloBaHue,  HaONIOJleHue,  HU3MEpeHHe, OKCIePUMEHT U JAPYIHXx),
yHHUBEpCAJIbHbIE Yy4yeOHble JelcTBUA (TIO3HABaTeIbHbIE, KOMMYHHKATHBHBIEC,

PETYIISITUBHBIE), oOecreynBaroIre dbopmupoBaHue (G yHKUIMOHAIBHOM
IPaMOTHOCTH M  COI[MAIBHOM KOMIIETEHIIMM OOYyYaloluXcsi, CIOCOOHOCTh
00yyaromuxcs UCIOJIb30BATh OCBOCHHBIE MEXIUCHIUTTMHAPHEIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  YHUBEPCAJIbHBIC y4cOHBIC JCHCTBUS B
MO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHUSA MPOTPAMMBI CPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yueOHBIMU NMO03HaBaTeJbHbIMH
NEeNCTBUSAMM:

1) 6a3oBbIe JIOTHYECKHE AeiiCTBHS:

CaMOCTOATENLHO  (QOpMYyIHUpPOBaTH M aKTyaJu3UpOBaTh  Ipodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIb30BaTh IMPU OCBOCHWU 3HAHUW TPHUEMBI JIOTUYECKOTO MBIIICHHUS
(amanu3a, cuHTE3a, CpaBHEHMsI, KiIacCcuUKaIiu, 0000IIEeHUSs ), PACKPHIBATh CMBICII
OMOJOTUYECKUX TOHATUN (BBIIETSATh UX XapaKTEpHbIE MPU3HAKU, YCTaHABIUBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTIpEeNeNsITh 1EeIN JeATEeIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH UX
JOCTHXKEHUSI, COOTHOCUTH PE3yJbTAThI IESITEILHOCTH C TIOCTABIICHHBIMU IIEJISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE TTOHATHS JJISI OOBsICHEHUSI (DaKTOB U SBJICHUM
YKWBOU IPUPOJBI;

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, JICAYKTHBHBIC, TIO
AHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B PacCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJBI U 3AKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHBIE cpenctBa IS MIPEICTaBIICHUS
CYIIECTBEHHBIX CBS3€H W OTHOIICHWN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a



TakKe  TMPOTHBOPEYHMA  PA3HOTO  pOJAA,  BBIIBICHHBIX B Pa3IMIHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIAH PEIICHUS MPOOJEeMbl C YYETOM aHAIM3a UMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBHI B IEITEILHOCTh, OIICHUBATH COOTBETCTBUE PE3yJIbTaTOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPAWMHUPOBATL W  BBHINOJHATH pabOTy B YCIOBHSX  PEATbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATHBHOE MBIIICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJICM.

2) 6a30Bble HCCJIET0BATEIbCKHE AeCTBUSA:

BJIQ/ICTh HABBIKAMHU Y4eOHO-HUCCIIEA0BATEIIbCKOW U MMPOCKTHOM JICSITCIIBHOCTH,
HaBbIKAMU  Pa3pelICHHs  MpoOJieM, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOUCKY METO/IOB PEIICHUS MPAKTHYECKHUX 3a/1a4, TPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH II0 IOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HHTEPHpETallH, TNPeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIUsSX, B TOM YHCJIC TIPH CO3JIaHUH YYCOHBIX U COIUATBHBIX TIPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KITFOYEeBBIMU TIOHATHSMHU U METOIaMH;

CTaBUTh M (HOPMYIHMPOBATH COOCTBCHHBIE 3aJadydl B 00pa30BaTEILHOM
TESTELHOCTH Y )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATh TTPUYMHHO-CIICACTBEHHBIC CBS3M W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ pelIeHHs, HAaXOJWUTh apryMEHTBI ISl JT0OKa3aTelbhCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTCPUH PEIICHUS;

aHAJIM3UPOBATh TIOJYYCHHBIC B XOJC peHICHHs 3a7add  pe3yJbTaThl,
KPUTHYECKU OIICHWBATh WX JJOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHUTyaIlUsiM, OIICHMBATh TMPUOOPETEHHBIN OIIBIT,

OCYIICCTBIISITh II€JICHANPABICHHBIN MOUCK TEPEHOCAa CPEACTB M CIIOCOOOB
JIEHUCTBUS B TPOPECCUOHATIBHYIO CPEY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO W MPAKTHYECKYIO 00JacTu
KU3HECSATSIILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MMPEAMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIC WJCH, MPEAJIaraTh OPUTHHAIBHBIE TMOIXO0IbI U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) padoTa ¢ undopmamnueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpPaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B MHTEpHETE), aHATU3UPOBATh



HH(OPMAITUIO Pa3IMYHBIX BUIAOB U (OPM MPEACTABICHUS, KPUTHICCKU OICHUBATH
€€ JOCTOBEPHOCTh U HEMIPOTUBOPEUHUBOCT;

(GbopMyIHpPOBaTh 3aMPOCHl U MPUMEHATh PA3THYHBIC METOIbI MPU TIOUCKE U
otOope Ouonornueckoil uHGoOpMalul, HEOOXOUMON JJIsl BHIMIOJHEHUSI Y4EOHBIX
3ajay;

NpPHOOPETaTh OIBIT KCIOAB30BaHUSA WH(OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO MCITOJIb30BAHUS PA3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATCJILHO  BBIOMpaTh  ONTHMAIbHYI  (GOpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHpopManuK (CXeMbl, TpadUKH, TUArpaMMbI, TaOJIHIIBI, PUCYHKH
" pyroe);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B Ka4deCTBE CpEJACTBA IMpu padoTe ¢
Owonorndyeckoil HMHPOpMANUEW: TPUMEHATh XUMHUYECKHE, (HU3UYECKUE W
MaTeMaTHYEeCKHUe 3HAKH M CHUMBOJIBI, (OpMyJibl, aOOpeBUaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh W MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJMYECKHE  CPEJICTBA
HaTJISATHOCTH;

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

OgiaeHne yHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMU J1eHCTBUSIMU:

1) odmenne:

OCYIIECTBIISITh KOMMYHUKAIIUK BO BceX c(pepax >KMU3HU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHUHU MO CYIIECTBY OOCYXJaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOMPOCHI, BBICKA3bIBATH CYXKICHUS OTHOCHUTENHHO BBIMIOJHEHHUS MpejiaraeMon
3a/layu, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3HIMI JPYTUX YYACTHUKOB
Jaiora uin JUCKYCCUN);

pacmo3HaBaTh HeBepOaJdbHBIE CpencTBa OOIEHUs, MOHWMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MDIMKTHBIX CHUTYaIH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/ICTh PA3IMYHBIMU CITOCOOaMH OOIIEHUS U B3aUMOJCHCTBUS, MMOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSBIATh YBAKUTEIHLHOE OTHOIIIEHNE K COOCCETHUKY
U B KOPPEKTHOU popme HopMyITupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAS IeSITeIbHOCTD:

MOHUMATh M HCIIOIH30BATh MPEUMYIECTBA KOMAHIHONW M WHIAWBHUIYATbHOU
paboThI TIPH PEIICHNN OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS TIPH PEUICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C Y4ETOM OOIIHMX
WHTEPECOB U BO3MOXKHOCTEH Ka)XI0T0 YieHa KOJJICKTHBA,



IIPUHAMATh  LEJIM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH W
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTHMIKEHUIO: COCTaBJIATH IUIAH JEHCTBUM,
pacupenensaTh poid C YYETOM MHEHUN YYaCTHUKOB, OOCYXKIATh pPE3yJbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KayeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAHIBI B
001 pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

OpeayiaraTb HOBBIE TIPOEKTHI, OIIEHMBATh MJAEU C IIO3UIUU HOBH3HBI,
OPUTMHAJIBHOCTH, MTPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIATh TMO3UTUBHOE CTPATErMYECKOE TOBEAEHHWE B Pa3JIUYHBIX
CUTYalLlUSX, IPOSBIIATh TBOPUECTBO U BOOOpaKEHUE, OBITh MHULIUATUBHBIM.

OBiaeHne yHUBEePCATbHBIMH PEryJIATHBHBIMHY AeHCTBUAMMU:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHUS JUIsl BBISBICHUS MpoOieM M X
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OHMOJOTMYECKHWX 3HAHUW LIE€JIEBbIE W CMBICIOBBIC
YCTAHOBKHM B CBOUX JICMCTBUAX M MOCTYNKax MO OTHOIICHHUIO K KUBOM MPHUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYULIECTBIISATh IMO3HABATEJIBHYIO NI€SITENBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSIX;

CaMOCTOSATEIILHO COCTaBJIATh IUIAH PEIICHUS MpoOJieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU;

J1aBaTh OLICHKY HOBBIM CUTYyalUsIM;

pacHIMpATh PaMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHUIA;

JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTh
3a peLIeHuE;

OILICHUBATh TPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIMPOKOW DJPYAUIMH B
pa3HbIX 00JIaCTAX 3HAHWN, TMOCTOSHHO TOBBIIIATH CBOM 0OO0pa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTUBBI B JECATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBPHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEPIIAEMBIX JECUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pe3yJIbTaTOB U
OCHOBaHHM, HCMOIB30BaTh MPHUEMBI peQIeKCHH Al OLUEHKU CUTYalllu, BbIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUBATh PUCKM M CBOEBPEMEHHO IIPUHMMATh PELICHUS IO HX
CHIDKEHUIO;



IIPUHUMATh MOTHMBBI M AapryMEHTBl JAPYIMX IIpU AHAINA3E PE3YJIbTATOB
NEATENbHOCTH;

3) npuHsTHE CE0N U IPYTUX:

MPUHUMATh ce0s, MOHMMAasi CBOM HEJOCTATKU U JJOCTOMHCTBA;

OPUHUMATh MOTHBBI M AapTryMEHTBl JAPYTMX IpU AHAINA3E PE3YJIbTATOB
NEeATENbHOCTH;

IpHU3HABaTh CBOE MPABO U MPABO JAPYTUX HAa OUIMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU APYTOro YeJIOBEKa.

HNPEAMETHBIE PE3YJIBTATHI

[Ipeamernbie pe3ynbTathl ocBoeHus mporpamMmbl COO mno Ouosnoruu Ha
0a30BOM ypOBHE BKIIIOYAIOT crieluuyeckue ajig yueOHoro npeamera «buonorus»
HAy4HbIC 3HAHUS, YMECHHS U CIOCOOBI JEHCTBHI MO OCBOCHHIO, HHTEPIIPETAINHN U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JEATCIBHOCTH MO MOJYYEHHWIO HOBOT'O 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3JIMYHBIX YUEOHBIX CUTYyallUMsAX, a TakKKe B peallbHbIX
KU3HCHHBIX CUTYyallUsAX, CBS3aHHBIX ¢ Owuosorueil. B mporpamme mnpeaMeTHbIe
pe3yabTaThl MPEJACTABICHBI IO rogaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOECHUSA yueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUUA O MECTE M POJIU OMOJOTUU B CUCTEME HAYyYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHpPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAy4YHOTO MHMPOBO33PEHHUS, O BKJIAJAE POCCUHUCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHWOJOTHH, (PYHKIIMOHAJIBHOU
IPAaMOTHOCTH YE€JIOBEKA JJIsl PEIICHHS )KU3HEHHBIX 33/1a4;

YMEHHE pacCKpbhIBaTh coJepkKaHUEe OUOJIOTHYECKHMX TEPMHUHOB W TOHSTHI:
KU3Hb, KIJIETKA, OpraHu3M, MeTaboau3M (OOMEH BEIIeCTB M MPEBpaICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyYJIsLMs), YPOBHEBAS OpraHU3allMs )KUBBIX CHUCTEM,
CaMOBOCIIPOM3BEEHUE (PENPOAYKIHS), HACIEICTBEHHOCTh, K3MEHUYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpuH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorun), 3akoHbl (I
Mengnensa, T. Moprana, H. 1. BaBunoBa) u yueHus (0 LeHTpax MHOrooOpas3usi u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. M. BaBuiioBa), onpenensiTh rpaHULIbI
WX OIPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHUE BIAJETh METOJAMHU HAYYHOI'O MO3HAHUSI B OMOJOTUM: HAOJIOICHUE U
OMHUCAHUE MUBBIX CUCTEM, IPOIIECCOB U SIBIICHWI, OpraHu3alus U MPOBEACHUE
OMOJIOTMYECKOTO  OSKCIEPUMEHTA,  BBIIBM)KEHUE  THUIOTE3bl,  BBISIBJICHUE
3aBUCUMOCTU MEXIY HUCCIEAYyEeMbIMU BEIIMUYUHAMHU, OOBSICHEHHE MOJIYYEHHBIX



pPE3YJITaTOB, WCIOJB30BAHHBIX HAYYHBIX TIOHATHW, TCOPUH M 3aKOHOB, YMCHHE
JIeNaTh BRIBOJBI HA OCHOBAHUH TIOJTYYCHHBIX PE3YIbTaTOB,;

YMEHHE BBIACIATH CYIIECTBCHHBIC NMPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U
DYKapHOT, OJHOKICTOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB M NpPEBpallleHUs PHEPruu B KIETKe, (DOTOCHHTE3a,
IJJACTUYECKOT0 U JIHEPreTHYEeCKOro OOMeHa, XEeMOCHHTe3a, MHUTO03a, Meho3a,
OIUTOJIOTBOPCHMS, PA3MHOKCHHS, WHIUBUAYAILHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

YMCHHE TMPUMEHSTH MOJyYEHHBIC 3HAHHS IS OOBSICHEHHS OMOJOTHYECKUX
NIPOIIECCOB M SBJICHUH, JJII TPUHATHS MPAKTUYECKUX PEIICHUHA B MOBCEIHEBHOMN
KU3HU C I1IeJIbI0 oOecriedeHuss OE€30MacHOCTH CBOETO 3J0POBbS U 3J0POBBS
OKPYXKAIOIIUX JTFOJCH, COOJII0/ICHNST HOPM IPaMOTHOTO TMOBEICHUS B OKPY KAFOIICH
NPUPOJHON Cpejie, MOHUMaHWE HEOOXOIUMOCTH HCIOJIb30BAHUS JTOCTHKCHUHN
COBPEMEHHOM ouooruu u OMOTEXHOJIOTUH TUTSI PaIMOHAJILHOTO
IPHUPOJIOTIOIB30BAHUS;

YMECHHE peliaTh JJICMCHTApHBIC T'E€HETHYECKHUE 3aJadyd Ha MOHO- M
JTUTUOPHUIHOE CKpEIMBaHWE, CIEIUICHHOE HaCleJOBaHUE, COCTaBIATh CXEMBbI
MOHOTHOPHTHOTO CKpEIIUBAaHUS JUIS TpEJICKa3aHWs HACJICOBaHUS MPU3HAKOB Y
OpPraHHU3MOB;

yYMEHHE BBITIOJNHATH JA0OpaTOPHBIE W TMPAKTHYECKHUE PabOThI, COOIIOIATH
paBuia Ipu padbore ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHMBAaTh M HHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEp’KaHMsI, BKIIOUYAIONIYIO TICEBOHAYYHbIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBAa MACCOBOM MH(pOPMAIIUU, HAYYHO-TIOMYJISPHBIC
MaTepHalbl), TUYECKHUE AaCIMEKThl COBPEMEHHBIX WCCIIEIOBaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ass OMOIOTrHYeCKyr0 MHPOPMAIIUIO U3 HECKOJIBKUX WCTOYHUKOB, TPAMOTHO
MCITIOJIb30BaTh MOHITUIHBIN amnmapaT OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHUS y4ueOHOro mpeameta «buonorus» 6 11
Klacce TOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHWN O MECTE€ U POJU OMOJOTHUU B CUCTEME HAYYHOTO
3HaHWSI €CTECTBCHHBIX HAyK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHUS, O BKIAJE POCCHHCKUX U
3apyOeKHBIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BHJI, TIOMYJISALMS, TeHOPOH, SBOJIIOIUS, JBMKYIIHE CHIBI ((DaKTOPBI) IBOJIOINH,
MIPUCIIOCOOJICHHOCTh OPTaHU3MOB, BHI000pa30BaHUE, IKOJIOTMYECKHUE (DAKTOPHI,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBI, PEAYIEHTBhI, IIEMU  TMHTAHWUS,
AKOJIOTUYECKasi MUpaMujia, OUoreoreHo3, onocdepa;

yMEHHE W3JIaraTh OWOJOTHYECKHe Teopuu (dBOMIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIONHMH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apogpimeBoro cxoncrtsa K. M. baspa, depenoBanusi riaBHBIX HampaBICHUN H
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. . Bepuanckoro),
OTIPESIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHE BJIaJIETh METOAAMHU HayYHOI'O MTO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OIMCAHKME JKUBBIX CHCTEM, IMPOIECCOB W SIBICHHM, OpPraHu3amys W IMPOBEIACHHUC
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABMKCHHE  THIOTE3bl,  BBISBICHHC
3aBUCUMOCTH MEXIY HWCCICIyEeMbIMA BEJIIMYUHAMHU, OOBSICHCHHE ITOYYCHHBIX
pE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX MOHITHH, TEOPUA W 3aKOHOB, YMCHHUE
JIeNaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYINIECTBCHHBIE NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
O00OBEKTOB: BHUJOB, TMOMYJALHA, MPOAYICHTOB, KOHCYMECHTOB, PEIYIICHTOB,
OMOTeoIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IPOIIECCOB: HACJEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCIIOCOOICHHOCTH
OpraHU3MOB, JICUCTBHS JKOJIOTHYCCKHUX (DAKTOPOB HA OpraHU3MBI, IEpEHOCA
BEIIECTB M IIOTOKAa HHEPrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOTCOXUMHYECKUX
ITUKJIOB B Onocdepe;

yMEHHE MPUMEHSTH MOJTYyYEHHBbIE 3HAHUS ISl OOBICHEHHUS] OMOJOTUYECKUX
NPOLIECCOB U SIBJICHUH, NIl MPUHATHUS MPAKTHUECKUX PEIICHH B MOBCEIHEBHOMN
KU3HA C 1IN0 o0ecredeHus: 0e30MacHOCTH CBOErO 370pPOBBS U 370POBBS
OKPYXAIOIIUX JIFOICH, COOMIOIEHUSI HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaIOIIEH
NPUPOJHON Cpele, MOHMMaHUE HEOOXOJUMOCTH HCIOIb30BAHUS JTOCTHXKEHUM
COBPEMEHHOW OMOJIOTUHU ISl PAIIMOHATBFHOTO TIPUPOIOIIOIB30BAHUS;

YMEHHE pelIaTh dJIeMEHTapHbIE OWOJIOTMYECKUE 3a7a4M, COCTABIATH CXEMbI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIETH TUTaHUA);

YMEHHE BBITIONHITH JA0OpPATOPHBIE W TPAKTUYECKHE PadOTHI, COOIIOAATH
mpaBmiIa nMpu paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYAOBAHHUEM;

yMEHHE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJOTUYECKOTO  COJEP’KaHMsI, BKIIOYAIONIYI0O TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBAa MACCOBOW MH(POPMAIINU, HAYIHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIO0ANbHBIE  DKOJIOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO37]aBaTh COOCTBEHHBIC ITMCHMEHHBIE W YCTHBIE COOOIICHWS,
000011ass OMOJIOTHYECKYI0 UH(POPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO
UCIIOJIb30BaTh MOHSATUUHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM upposbie
Ne n/m pasi Konrpoabubie | Ilpakrnueckue (mucp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoThI padoTbl
pecypcbl
bu6moreka [IOK
1 b 2 :
MONOTHA Xax Hayka 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE CHCTEMBI M X OpPTraHU3aIHS 1 bubmmorexa [HOK
p 8 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
3 X i 8 1
WMHYECKHI COCTaB U CTPOCHUE KIICTKH httos://m.edsoo.ru/ 741292
bu6mmoreka [IOK
4 XK 6
HSHEACHTEILHOCTS IICTIN https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE ¥ MHIMBUIYaJIbHOE Pa3BUTHE 5 1 bubnuoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTE 1 N3MEHYUBOCTD 8 15 bu6moreka [IOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust opranu3mMoB. OCHOBBI 3 bubnuoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubnuorexa [JOK
8 P 1
CSCPBEHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I1O I[TPO'PAMME 34 0 4



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

KoaunuecTBo 4acoB DJIEeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB M TeM (uudposbie)
Ne n/m Kourpoabusie | IIpakTnueckue
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
1 DBOJIIOIIMOHHAS OUOJIOTHSA 9 1 bubnmorexa LHOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA bubnuoreka [IOK
2 9 0.5
3emie https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PratHsMbl H OKpYaotias cpeia https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa M DKOJIOTUUECKAE CUCTEMBI 9 bubnmorexa LIOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpeMs https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 0 2.5



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




IHOYPOYHOE INTAHUPOBAHHUE

10 KJIIACC
KoanuecTBo 4yacoB DJIeKTPOHHbIE
Ne Mara uu@ppoBbIe
. Tema ypoka Beero Konrpoabubie | Ilpakrnueckue ayaenisi | oBpasoBaTeNLHbIE
padoThI padoTbl
pecypchbl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo 161 MO3HAHMS KUBOU TPUPOIBI.
[IpakTnueckas padora Ne 1
2 «HMcnonp30BaHne pa3IMIHBIX 1 0.5 bubmorexa [IOK
https://m.edso0.ru/863e6122
METO/I0B IIPU U3YUYEHUU
OMOJOTUYECKUX 0OBEKTOBY
3 buonoruueckue cucTeMbl, MPOUECCHI 1 bubnuoreka [IOK
U UX U3yYCHHE https://m.edso0.ru/863e6564
4 XUMHUYECKUH cocTaB KieTku. Boga u 1 bu6mmoreka [IOK
MUHEpPaIbHBIE COJIA https://m.edsoo.ru/863e674e
bubnuorexa [JOK
5 benku. CoctaB u cTpoeHue 0enkos 1 httos://m.edsoo.ru/863e6b72
DepMeHThI — OUOJIOTUYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [LIOK
KaTaJIUTUYECKON aKTUBHOCTH https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha IpUMepe aMUTIa3bl
WJIM KaTamas3bl)»
bu6mmoreka [IOK
! YreBoz. Jutmyer L https://m.edsoo.ru/863e6870



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
https://m.edsoo.ru/863e6870

bubmuoreka [JOK

8 HylIeHHOBbIE KHCIOTEL AT® https://m.edso0.ru/863e6d5¢
9 Hcropus n MeTo bl U3y4EHUS bubnuoreka [IOK
kietku. Knerounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak 1ienoctHas >kuBast
crucreMa
Crtpoenue 5yKapuOTUUECKOU KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnnorexa [JOK
11 pacTeHui, KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MHKpPOTIpEIapaTax u ux
OTICaHUE»
bu6mmoreka [IOK
12 OGMEH BeLIECTS MITH META0OTH3M https://m.edsoo.ru/863e766¢
bu6moreka [IOK
13 Potocinres. XemocHrres https://m.edsoo.ru/863e7c98
. bu6moreka [IOK
14 DHepreTHieckui o0MeH https://m.edsoo.ru/863e7aae
’Ku3HeHHBIN MK KIeTKU. [{enenue
KJIeTKH. MuTo3. JlaboparopHas
15 pabota Ne 3 «HabmroaeHrne MuTo3a B 0.5 Brbmaorexa LJOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHUMKA KOpeIllKa JTyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Bbuocunres Oenka. Peakius bu6mmoreka [IOK
MaTpUYHOI'O CUHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [IOK
17 Tpancniuus — rocurres bera https://m.edso0.ru/863e796e
18 Hexnerounslie GopMbl )KU3HU — bubnuoreka [LIOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
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
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

https://m.edso0.ru/863e7540

bu6moreka [IOK

19 @opMBI Pa3MHOKEHUS OPTAHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuotexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue 1 Pa3BUTHE MOJIOBBIX
kieTok. Omio10TBOpEHUeE.
21 JlabopaTtopnast padota Ne 4 05 bubnuotexa [JOK
«M3ydeHne cTpoeHus MOJOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpPOIIperapaTrax»
29 NuauBunyanbHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.edsoo.ru/863e8436
23 I'eneTnka — Hayka o bubnuoreka [IOK
HACJIEACTBEHHOCTH U U3MEHYHUBOCTH https://m.eds00.ru/863e8612
3aKOHOMEPHOCTH HACJIEIOBAHUS
24 MpU3HAKOB. MOHOTHOPHIHOE Bubmmorexa LIOK
https://m.edso0.ru/863e8878
CKpellBaHKe
JurubpuaHoe ckpenuBanme. 3aKoH BuGmorexa LIOK
25 HE3aBUCUMOI'0 HACJIEAOBaHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npusHakoB. JlaboparopHas paborta
26 Ne 5 «M3yuenue pe3yabTaToB 05 bubnuoreka [IOK
MOHOTHOPUIHOTO U IUTHUOPUIHOTO https://m.edsoo.ru/863e8c60
CKpEIUBaHUS Y IPO30(UITBI HA
TOTOBBIX MUKpOTIpEnapaTaxy»
27 I'enetuka moma. HacnenoBanue bu6mmoreka [IOK



https://m.edsoo.ru/863e7540
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
https://m.edsoo.ru/863e8c60

MPHU3HAKOB, CHUCIJICHHBIX C IIOJIOM

https://m.edso0.ru/863e8c60

N3menuusocts. Henacnencrsennas
M3MEHUYMBOCTB. JlaboparopHas

08 pabota Ne 6. U3yucHue 1 05 bubmmoreka [JOK
MOIM(UKATIOHHON N3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOCHHUE BApUAIIMOHHOTO Psijia U
BAPUALIMOHHON KPUBOI»

HacnencrsenHast '3MEHUHBOCT.

29 JlabopaTtopHnas pabota Ne 7. 1 05 bubnuotexa [JOK
«AHanmu3 mytanuit y 1po30uiiel Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpETapaTax»

bu6mmoreka [IOK

30 Peneriica uenobeia L https://m.edsoo.ru/863e8d78
PeseprubIit ypok. O6001eHIE 110

31 teMe «HacnencTBeHHOCTD U 1
W3MEHUYUBOCTb OPTaHU3MOB»

bu6moreka [IOK

32 (Ceexiust Kax Hayka u npouece 1 https://m.edsoo0.ru/863e9214

33 MeTobl ¥ JOCTHXKEHUS CEIICKIIMHU 1 bubmuotexa [JOK
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214

34 buoTexHosnorus kak orpacib 1 bubnuoreka [IOK
MPOU3BOJICTBA https://m.edso00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoumnuecTBo yacoB DJIEKTPOHHbIE
Ne Mara uu(ppoBbIe
n/n Tewa ypoxa Bcero Konrpobire | Ipaxtiieckue u3yyeHusi | oOpa3oBare/ibHbIE
padoTbI padoThI
pecypchbl
1 DBOJIIOIHS U METOJIBI €€ N3YUYCHHS 1 bubnmorexa LHOK
https://m.edsoo.ru/863ea20e
9 Hcropus pa3BuTHS IPEACTABICHUI 1 bubnuoreka [IOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 Miricpooposmiors . https://m.edsoo.ru/863e9cle
[Tomynsmus kak aneMeHTapHas
€MHUIIAa BUJIA ¥ SBOJIIOITHH.
4 Hi60p2TOpHI;5[ paboTa ;9 1 1 0.5 bubmmorexa [TOK
https://m.edso0.ru/863e99c6
«CpaBHeHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBmKyiue critbl (3IeMEHTapHbBIS 1 bubnuoreka [IOK
(haKTOpBI) SBOJIOLHUH https://m.edsoo.ru/863e9da4
. bubnuorexa [JOK
6 EcrectBenHbIit 0TOOP 1 €10 GOpPMBI 1 httos://m.edsoo.ru/86369ed0
Pe3ynbratel 3BomIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BUJ000pa3oBanue. JlabopatopHas 1 05 bubnuoreka [LIOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MIPUCTIOCOOJICHHOCTH OpPraHu3Ma H eé
OTHOCHUTEIILHOTO XapaKTepay
8 Hanpasnenus u mytu 1 bubnuoreka [LIOK

MakKpO3BOJIFOINA

https://m.edsoo.ru/863e9cle



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
https://m.edsoo.ru/863e9c1e

HeobpaTumocTs 3BOIIONIH

Ucropust )xu3nu Ha 3eMIIe U METOIbI

10 .
e€ U3yyeHUst

11 I'mnoTe3bl TPOUCXOKICHUS )KU3HU bubnuoreka [IOK
Ha 3emuie https://m.edsoo.ru/863ea5a6

12 PazButue xu3Hu Ha 3eMIie 1Mo pam 1 bubnuotexa [JOK
rnepuojam https://m.edso0.ru/863eabbe
OCHOBHBI€ ATAIbI 3BOJTIOIUU
PaCTUTEIBHOTO M )KUBOTHOTO MHUA.

13 [IpakTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3yueHne nckonaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHI U )KUBOTHBIX B
KOJUIEKIUSIX»

14 CoBpeMeHHas cucTema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJIIOIHS YeI0BEKa (aHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c

16 JIBwxyimue cuibl ((hakTophl) bubnuoreka [IOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OcHOBHBIE CTAJNH 3BOTIOIIUN
YenoBeka

18 Yenoseueckue pacsl U IPUPOJHBIE bubnuoreka [IOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?
PesepBHrlit ypok. O60011IeHHE TIO

19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KU3HU Ha 3emiie»

20 DKOoJIoTHus KaK HayKa

21 Cpenbl 0OUTaHUS U SKOJIOTUYECKHE bubnmoreka [IOK



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

(baxTopsI

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas padora Ne 3.
«Mopdostoruueckre 0cCoOeHHOCTH

22 pacTeHuil U3 pa3HbIX MECT 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863eb10e
oburtanusy. JJaboparopnas padbota
Ne 4. «Bnusitnue cBeta Ha pOCT U
pa3BHUTHE YEPEHKOB KOJICYCay
bu6mmoreka [IOK
23 buoTieckHe paKTopl https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuueckas padora
24 Ne 2 «[Toncuér mnoTHOCTH 0.5
MOMYJISILIUK pa3HbIX BUAOB
pacTeHuiD»
o5 CooO1iecTBa OpraHu3MoB — bubmuorexa [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 OKOJIOTUYECKHUE CHCTEMBbI bubnuorexa [JOK
(?KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE [TOKA3aTEIHN YKOCUCTEMBI.
bubnuorexa [JOK
27 DKOJOTUYECKUE MUPAMUJIBI.
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccus
28 [IpupoaHbIE 3KOCHCTEMBI
29 AHTpPOIIOTEHHBIE KOCHCTEMBI
30 buocdepa — rnobanpHas bubnuoreka [LIOK
9KOCUCTEMA 3EMIIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHMS bubnmoreka [IOK

o6uocdepnl

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



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

32 YenoseuecTBo B Ouocdepe 3emim 1
33 CocytiecTBoBaHUE IPUPOJIBI U 1 bubnuotexa [JOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HNE TEMBI
34 «Coo011ecTBa 1 3KOJIOTUICCKHE 1
CUCTEMBD»
OBIIEE KOJIMUECTBO YACOB I1O 34 95

[TPOTPAMME



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




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYHEHUKA

* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Pyouos A.M. u npyrue
/Mlon pen. [Naceunuka B.B., AkimonepHoe o61ectBo «M3natenbeTBo
«IIpocsemienue»

buonorus 10 knacc/ [Naceunuk B. B.,Kamenckuii A.A., Py6uios A.M. u np./Ilox

pen. [laceunuka B.B., Akunonepnoe obmectBo "U3narensctBo "[IpocBemienne"

METOJIUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA
O6mas 6uonorusi. Meroaudeckoe nocodue. bazosriit ypoens 10-11 kiacc.

ITpoceenienne @I'OC. [Taceunuk B.B.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
bu6nmmoreka [JOK

POIII
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