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IHHOACHUTEJIBHASA 3ATIIMCKA

[Ipu pa3zpaboTke mporpaMMbl MO OUOJIOTHH TEOPETHUECKYIO OCHOBY JUIS OTPENENICHUS MOAX0J0B K
(OopMUPOBAHHIO COJEPKAHUS YUEOHOTO TNpenmeTa «BbHuosorusy COCTaBHIIN: KOHIETITyalbHbIE MOJOXKCHHS
@I'OC COO o B3anMOOOYCIIOBICHHOCTH LIEJIEH, COJEpKAHMS, PE3yIbTaTOB OOy4eHUS W TPeOOBAHUU K
YPOBHIO TMOJATOTOBKH BBITYCKHHKOB, MOJOXEHHS 00 OOMMX LEIsIX M NPUHIUMAX, XapaKTePU3YIOIIUX
COBPEMEHHOE COCTOSIHHE CHCTEMBI cpefHero oOmiero oOpasoBanus B Poccuiickoit denmepanuu, a Takxke
MOJIOKEHUsT O crneuuduke Ouosiorny, €€ 3HAYEHWHW B IO3HAHUM JKUBOM MPHUPOABI U OOECIeYeHHUU
CYLIECTBOBaHMS 4eJoBeuecKoro odmiectBa. CorjiacHO Ha3BaHHBIM IOJIOXKEHUSIM, ONpPEAEIeHbl OCHOBHbBIE
(GyHKIMU TPOTPaMMBI 110 OHOJIOTHU U €€ CTPYKTYpa.

[Iporpamma o 6uosioruu AaéT NpeACcTaBiICHUE O LEIAX, 00 001Iel cTpaTeruu oOydeHus!, BOCITUTAHUS
U pa3BUTUs OOYyYaIOUIMXCS CpeAcTBaMu ydeOHoro mnpenmera «buonorusy», ompexpenser o0s3aTenbHOE
MIPEIMETHOE COJIEp’KaHUE, €ro CTPYKTYpPY, paclpelesieHue IO pasjeliaM M TemaM, PEKOMEHIYEMYIO
MIOCJIEIOBATEIbHOCTh M3Y4YE€HMsI y4eOHOro Marepuana ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPHUIIPEIMETHBIX
CBSI3€H, JIOTUKHU 00pa30BaTEIILHOTO MPOIIECCa, BO3PACTHBIX 0COOCHHOCTEH 00YyJaroIuXcs.

B mnporpamme mo OHONOrMM TaKKe YUWUTBHIBAIOTCA TPeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHbIM U TMPEAMETHBIM pe3yibTaTaM 0OydeHHs B (OPMHUPOBAHUU OCHOBHBIX BMJIOB Y4€OHO-
MO3HABATEIbHON  JEATENIbHOCTH/Y4eOHBIX  JEHCTBUH  OOydyaroluxcs IO OCBOEHHIO  COJEP)KAaHUSA
O6uo0rnuYeckoro oopazoBaHusl.

B nporpamme mno Ouwosornun (10-11 knaccel, 0a30BbIi  ypOBEHb) peaJl30BaH MPUHIUI
MIPEEeMCTBEHHOCTH B M3Y4YE€HUU OMOJOrUM, Oiiarojaps 4emy B HEil mpocMaTpuBaeTCsl HalpPaBICHHOCTh Ha
pa3BUTHE 3HAHUMN, CBSI3aHHBIX C (POPMUPOBAHUMEM €CTECTBEHHO-HAYYHOIO MHPOBO33PEHHUS, HEHHOCTHBIX
OpUEHTAllM JMYHOCTH, 3KOJOTMYECKOIO MBILIUIEHHUS, MPEACTAaBIEHUIl O 3J0pOBOM 00pa3e KU3HU H
OepeXHBIM OTHOIIEHHEM K OKpyxkatouiedl mnpuponHoit cpeae. Ilostomy Hapsinay ¢ u3ydeHUEM
00111e0M0IOrMUECKUX TEOPUM, a TaKXKe 3HAaHUH O CTPOEHUU JKUBBIX CUCTEM PAa3HOIO PaHra U CYIIHOCTH
OCHOBHBIX IIPOTEKAIOLIUX B HUX IPOIIECCOB B IPOrpaMMe 110 OMOJIOTUH yIEIEHO BHUMaHKHE MCIOJIb30BaHHIO
IIOJIydEHHBIX 3HAHUH B IIOBCEIHEBHOW JKM3HM [UId PpELICHUs MNPUKIATHBIX 3aJad4, B TOM YHCIE:
NpO(UIAKTUKYA HACJEACTBEHHbIX 3a00JE€BaHUN YENOBEKa, MEIUKO-T€HETUYECKOI0 KOHCYIbTHPOBAHHS,
00OCHOBaHMS HKOJIOTMUECKH 11€JecO00pa3HOro IMOBEIEHHUS B OKpYyXKarolled MPUPOAHOW cpeze, aHaiau3a
BIIMSIHUSL XO35IIICTBEHHON NIEATEIbHOCTH YEI0BEKA HAa COCTOSIHUE IPUPOJHBIX U MCKYCCTBEHHBIX YKOCHUCTEM.
VYcunenue BHUMaHUS K NPHUKJIAIHON HAIpPaBICHHOCTH ydyeOHOro mpeamera «bHOJOrHs» MPOJUMKTOBAHO
HEOOXOJUMOCTBIO O0ecleYeHusl YCIOBMM JJIsl pEUIeHHs OJHOM W3 aKTyaJlbHBIX 3aJad IIKOJBHOTO
Ouoslornyeckoro o0Opa3oBaHMs, KOTOpas Ipeinojaraer (pOpMUpOBaHHME Yy OOYYarOLIUXCS CIOCOOHOCTH
aJlanTUPOBAThCA K U3MEHEHUSAM IMHAMUYHO Pa3BUBAOLIETOCS COBPEMEHHOTO MUpA.

buosiorus Ha ypoBHe cpeaHero oOiero oopa3oBaHus 3aHUMaeT BaxkHoe Mecto. OHa obecrieunBaeT
¢dbopmMupoBaHue y OO0YyYaroLUXCS NPEACTABICHUM O HAy4yHOH KapTUHE MHpa, paclupsieT U 00o0miaer
3HaHUS O KUBOW MpUpOJE, €€ OTIMUUTENbHBIX IPU3HAKAX — YPOBHEBOI OpraHU3alMy U BOJIIOLMH, CO3/1aET
YCIOBHS JUISL: TIO3HAHUS 3aKOHOB JKUMBOM NpHUPOAbI, (POPMHUPOBAHUS (PYHKIMOHAIBHOM TIPaMOTHOCTH,
HaBBIKOB 37I0pOBOI0 U 0€301acHOro 00pasa >KU3HHU, SKOJOTHUECKOTO MBIIIJICHHS, IEHHOCTHOTO OTHOLLIEHHUS
K KUBOH IPUPOJIE U YEIOBEKY.

bonbmoe 3HayeHne OMOJIOTUS MMEET TaKKe Ul pEelIeHUs BOCIUTATENbHBIX U Pa3BUBAIOLIMX 3ajay
cpeaHero obmero oOpa3oBaHMs, colManu3anuu oOywaromuxcs. M3ydeHue Ouosorun oOecreyuBaeT
yciaoBus Ui (POPMUPOBAHMSI WHTEIUIEKTyalbHbIX, KOMMYHHMKAIIMOHHBIX M HH()OPMAIMOHHBIX HABBIKOB,
ACTETUYECKOM KYJIbTYpBI, CIIOCOOCTBYET WHTETpallMd OHOJOTMYECKUX 3HAHUM C TNpEeACTaBICHUSAMH U3
JIPYruX Y4eOHBIX MPEIMETOB, B YAaCTHOCTH, (M3MKH, XUMHM U reorpadpuu. Ha3BaHHBIE NOJOXKEHUS O
IpeJHa3HauYeHUH ydeOHoro mnpenmera «buosorus» cOoCTaBUIM OCHOBY Ul OIpeleNeHHs MOJXOJ0B K
0TOOPY U CTPYKTYPUPOBAHHUIO €r0 COAEPKaHUS, IIPEJCTABICHHOTO B IpOrpaMme 1o OHOJIOTHH.

OT10op conepxanus yueOHoro npeamera «buosorus» Ha 6a30BOM ypOBHE OCYIIECTBJIEH € MO3UIMH
KYJIBTYpOCOOOPa3HOTO IMOJIX0/a, B COOTBETCTBUHM C KOTOPHIM OOy4aroIIMecs: JOJDKHBI OCBOMTH 3HAHHS U
YMEHUS, 3HauuMble s (GOpMHpOBaHUs OOIIEH KyJIbTYPBI, OINpPEESAIONINE aJeKBaTHOE IOBEICHHE
YeJioBeKa B OKPY)KaIoIel MPUPOJHON cpene, BOCTpeOOBaHHbIE B MOBCEIHEBHOW JKU3HU U NMPAKTHUECKOM
nearenbHocTH. Oco0oe MECTO B 3TOM cucTeMe 3HAHWN 3aHUMAIOT AJIEMEHTHI COAEeP/KaHUsl, KOTOPBIE CIYXKaT
OCHOBOH il (DOPMUPOBAHMS IPEJCTABICHUM O COBPEMEHHOM €CTeCTBEHHO-HAyYHOW KapTHHE MHpa U
[IEHHOCTHBIX OPUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINX I'yMaHU3AIMH OHOJIOTMYECKOT0 00pa30BaHMS.



CTpyKTypHUpOBaHHE COJIEpkKaHUsl y4eOHOro Marepualia B mIporpaMMe Mo OHOJIOTHU OCYLIECTBIICHO C
y4€TOM TNPHOPHUTETHOTO 3HAYCHHS 3HAHUKA OO0 OTIMYUTEIBHBIX OCOOCHHOCTSIX >KMBOW MHPHUPOIBI, O €&
YPOBHEBOH OpraHM3allid U JBOJIOIMH. B COOTBETCTBMH C 3THM B CTPYKType Y4eOHOro mpeamera
«buonorus» BBIIEIECHBI CIECAYIOLIUE COIAEP/KATENbHbIC TUHUU: «buosorus Kak Hayka. MeToabl Hay4HOro
no3HaHus», «KieTka kak Onosornueckas cucrema», «Opranu3M Kak OHoJormyeckas cucrema», «Cucrema u
MHOT000pa3ue OpraHMu4YecKoro MHpay, «IBOJIOUUS KUBOH NPUPOAB), «IKOCHCTEMBI M TMPHUCYIIHE UM
3aKOHOMEPHOCTH.

Lenp uzyuenns yuebHnoro npenmeta «buosnorus» Ha 6a30BOM ypOBHE — OBJAJICHHE O0yJarOIIUMUCS
3HAaHUSIMH O CTPYKTYPHO-(QYHKIIMOHAIBHON OpraHU3alliy KUBBIX CHCTEM PAa3HOTO paHTa W MpHOOpeTeHHe
YMEHHUH UCIIOb30BaTh 3TU 3HAHUS U TPAMOTHBIX JICHCTBUH B OTHOIICHHH OOBEKTOB XHUBOW HMPUPOIBI H
pelIeHUs pa3IMYHbIX )KM3HEHHBIX POOJIEM.

JlocTiokeHne 1enu u3ydeHus: ydyeOHoro npenmera «buonorus» Ha 6a30BOM ypoBHE 00OeCIIeUnBaETCS
peuIeHneM CIeayoIuX 3a1a4:

OCBOEHME OOYyJaroImMMHCS CHUCTEMBbl 3HAHMH O OHOJOTMYECKHX TEOpHsX, YYEHUSX, 3aKOHaXx,
3aKOHOMEPHOCTSX, THMIOTEe3aX, IMpaBWiIaX, CIYXKalluX OCHOBOM aisi (OPMHUpPOBAHHS MPEACTAaBICHUN O
€CTECTBEHHO-HAyYHON KapTUHE MHpPa, O METOJaX HAay4yHOTO IO3HAHMS, CTPOCHHMM, MHOIrooOpasuu Hu
OCOOEHHOCTSIX KMBBIX CHCTEM DPAa3HOTO YPOBHS OpraHM3al[iM, BBIAAIOIIMXCS OTKPBITUSAX U COBPEMEHHBIX
HCCIICIOBAHUIX B ONOJIOTHH;

(dbopMupoBaHue y 00y4yaronuxcs M0o3HaBaTENbHbBIX, MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IpOllECCe aHalIM3a JaHHBIX O IMYyTAX pa3BUTHUS B OWOJIOTMM HAyYHBIX B3IJISA0B, MJIEH U TOJIXOAOB K
M3YYEHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aluu;

CTaHOBJIEHHE y 00y4arolmuxcst o0men KyabTypbl, (YHKIIMOHAIBHONW IPaMOTHOCTH, Pa3BUTHE YMEHUN
OOBSACHATh U OIICHUBATh SIBJICHUS OKPY)KAIOLIEro MHUpa UBOH MPHUPOJIbI HA OCHOBAHWHU 3HAHUW W OIIBITA,
MOJIyYE€HHBIX MPU U3Y4E€HUU OMOJIOTUH;

(dopmupoBaHue y OOy4aroIUXCS YMEHUH MIUIIOCTPUPOBATh 3HAUYEHUE OMOJIOTMYECKMX 3HAHHUM B
IIPAKTUYECKONW  JEATEIbHOCTH 4YEJIOBEKa, PA3BUTHUHM COBPEMEHHBIX MEIULUHCKAX TEXHOJIOTUH H
arpoOHOTEXHOJIOTH;

BOCIIMTaHUE YOEXKIEHHOCTH B BO3MOYKHOCTH IIO3HAHMSI YEJIOBEKOM >KUBOM MPUPO/Ibl, HEOOXOAUMOCTH
OEpe’KHOro OTHOIIEHUS K HeH, COOMIOAEHUS H3TUYECKUX HOPM IpU IPOBEAECHUH OHOJOIMUYECKHX
HCCIICIOBAHNI;

OCO3HAHME IIEHHOCTH OMOJIOTMYECKUX 3HAHUHM JUIsl MOBBILICHUS YPOBHS IKOJOIMUECKON KYJIbTYpHI,
111 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

IIPUMEHEHHE MPUOOPETEHHBIX 3HAHUH U YMEHUH B IMOBCEJIHEBHOM KU3HU JUIsl OLEHKHU MOCJIEACTBUI
CBOEH JEATENbHOCTH IO OTHOILIEHUIO K OKpY)Karolled cpele, cOOCTBEHHOMY 3/I0pPOBbIO, 0OOCHOBAaHUE U
coOmoieHre Mep PO ITAKTUKHA 3a00JIEBaHUM.

B cucreme cpeanero obuiero o6pazoBanus «buonorusy, uydaemas Ha 6a30BOM ypOBHE, SBISETCA
00s13aTeNIbHBIM YU4EOHBIM MPEIMETOM, BXOASAILIMM B COCTaB MpeaMeTHOH oOnacth «EcTecTBeHHO-Hay4HbIE
IIPEIMETBD.

Jliist u3ydeHus: 6uosnoruu Ha 6a30BOM YpOBHE cpeiHero oouiero oopazoBanus oTBoanuTcs 68 yacos: B 10
knacce — 34 vaca (1 gyac B Henenmio), B 11 kiacce — 34 vaca (1 yac B Hezeno).

COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Buonorns kak Hayka.

buonorns kak Hayka. CBA3b OHOJOIMH C OOIIECTBEHHBIMH, TEXHHUUYECKUMH U JIPYTUMHU
€CTECTBEHHBIMH HayKaMH, ¢uiiocoduen, 3TUKOM, scTeTukol u npaBoM. Posb Gnonoruu B (hopMUpOBaHUU
COBPEMEHHOM Hay4HOH KapTUHBI MUpa. CucTtemMa OMOJIOTHYECKUX HayK.

Metoapl MO3HAHMA KHUBOM TNpHPOAbl (HaOMIOJEHHE, OSKCIEPUMEHT, OIHMCAaHUE, H3MEpEHHe,
KJ1accu(uKaIus, MOIeIMPOBaHNE, CTaTUCTUYECKask 00pabOTKa JaHHBIX).

JdeMoHcTpanum:

[optpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, [x. Yorcon u ®@. Kpuk.

Tabnuue! u cxemsl: «MeToAbI TO3HAHUS KUBOU TPUPOIBI.



JlabopaTopHble U NPAKTHYECKHE PA0OThI:

[Ipaktuyeckas pabora Ne 1. «Mcnonp3oBaHne pasiIUYHBIX METOJOB MPH M3YyYEHUH OHOJOTHYECKUX
0OBEKTOBY.

Tema 2. 7KuBble cucTeMbI H X OPTraHU3aIUA.

XKuseie cucrembl (OMOCHMCTEMBI) KakK MpeAMET HM3ydeHHs Ouojoruu. OTINYMe >KUBBIX CHUCTEM OT
HEOPraHUYECKOMN ITPUPOJIBL.

CpoiicTBa OmocucreM M HMX pa3HOOOpasue. YPOBHM OpraHu3alui OMOCUCTEM: MOJIEKYJSPHBIN,
KJIETOYHBIN, TKAHEBBIN, OPTaHU3MEHHBIN, MOMYJIAIIMOHHO-BUIOBON, SKOCUCTEMHBINA (OMOTEOIIEHOTHUECKHIN),
OnochepHBIN.

JdemoHcTpaumnu:

Tabmuie! u cxeMbl: «OCHOBHBIC TIPU3HAKY JKU3HU», «YPOBHH OPraHU3aIliU )KUBOU TIPHPOIBD.

Ob6opynosanue: moaens Mosekyisl JJHK.

Tema 3. XuMnueckuii coCTaB U CTPOEHHE KJIETKH.

XUMUYECKUN COCTaB KJIETKH. XMMHYECKHUE DJIEMEHTBI: MAaKpO3JIEMEHThI, MUKPOJIEMEHTH. Bona u
MUHEpaJbHbIE BEIIECTBA.

DYHKIIMU BOJIBI U MUHEPATBHBIX BEIIECTB B KieTke. [loaiepkanue ocMoTUYeCKOro OanaHca.

benku. CoctaB u crpoeHue OenkoB. AMHMHOKUCIOTHI — MOHOMeEpbl OenkoB. He3zameHumble u
3aMEHUMbIE aMHHOKHCJIOTHI. AMMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYPbl OEIKOBOW MOJIEKYIIbI
(mepBuyHasi, BTOpPUYHAsA, TpPETUYHAsT M 4YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOICTBa OEIIKOB.
buonornueckue QpyHkIu OEIKOB.

®depmeHTh — Ononornyeckue karanuzatopbl. CTpoeHue (epMeHTa: aKTHBHBIN IIEHTp, CyOCTpaTHas
cnenuduanocts. Kopepmentsl. Butamunbl. OTimuns pepMEHTOB OT HEOPraHUIECKUX KaTaIH3aTOPOB.

VYrieBoapl: MOHOCaxapubl (TIIFOK03a, prb03a U Ie30KCHpru003a), qucaxapuiasl (caxapo3a, JIakTo3a) U
noJmcaxapuabl (Kpaxmall, TIIHKOTEH, 1IeJUTI0I03a). bronornueckune GyHKINHN yriIeBOI0B.

Jlunuaer:  Tpurmunepuabl, (ochomunuanl, crepouasl. [uapodunbHO-THAPO(HOOHBIE CBOWCTBA.
buonorunueckue pynkiuu nunuaos. CpaBHEHUE YTII€BOJOB, OCIKOB U JUMHUIOB KaK HCTOYHUKOB YHEPTHH.

Hyxneunossie kucnotel: JIHK u PHK. HykneoTuapl — MOHOMEpPBI HYKJIEMHOBBIX KUCJIOT. CTpOoeHUE U
¢byakuuu JJTHK. Ctpoenne u pynkuuu PHK. Bugst PHK. AT®: ctpoenne n GpyHKInm.

[urtonorus — Hayka o kietke. Kierounas Teopusi — mpuMep B3aMMOJCUCTBHS uled W (DaKTOB B
Hay4HOM MO3HAHUHU. MeTObl N3y4eHUS KIETKH.

Knetka kxak 1nienoctHas kuBas cuctema. OO1ye Npu3HaKky KIETOK: 3aMKHYyTas HapykHas memOpaHa,
mouekynbl JIHK xak renernueckuit annapar, cucrema CHHTe3a Oenka.

Tunsl KIETOK: SyKapuoTHUecKas U mpokapuoTuieckas. OCOOEHHOCTH CTPOECHHS MPOKAPHOTUYECKON
kietku. Kiterounas crenka Oaktepuit. CTpoeHHE SYKapUOTHYECKOW KiIeTKH. OCHOBHBIE OTIMYUS
pPacTUTENBHOM, )KUBOTHON M TPUOHON KJIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJTUKC, HX (YyHKIUU.
[Tnazmatuueckass memOpaHna, e€ coiicTBa U QyHkuuu. [lutonnazma u e€ opranouasl. OnHOMEMOpaHHBIE
opranouasl kinetrku: OIIC, ammapar ['onpmku, nm3ocoMbl. [lomyaBTOHOMHBIE OpPraHOWABl KIIETKH:
MUTOXOHJAPUH, TIacTuibl. Ilponcxoxxnenue MUTOXOHApPUN U Tutactuil. Bunel mmactun. HememOpanHbie
OpraHoubl KIETKU: PHOOCOMBI, KIIETOUHBIHN LIEHTP, EHTPHUOIU, PECHUYKH, )KTyTUKU. DYHKIIMH OPraHOUI0B
KJIETKH. BkiroueHus.

Snpo — perynsTopHslil neHTp KieTku. CTpoeHue aapa: saepHas 000J0uKa, KaproIia3Ma, XpOMaTHH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdeMoHcTpanum:

[Moptpetsl: A. JleBenryk, P. I'yk, T. lllBann, M. IIneiinen, P. Bupxos, k. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®panxinn, K. M. bap.

Huarpammbl: «PacnpeneneHne XMMUYECKHUX JJIEMEHTOB B HEXUBOM mpupoae», «Pacmpenenenue
XUMHUYECKUX 3JIEMEHTOB B KMBOU MPUPOJIEN.

Tabmumer u cxemsl: «llepuoanyeckas TabauIa XUMHUYECKUX DJIEMEHTOB», «CTPOCHHE MOJEKYIbI
BOJb», «buocuHTe3 Oenmka», «CTpoeHue Mosekynbl Oenka», «CtpoeHue ¢epMmenTay, «HykienHOBBIE
kucinotel. JIHK», «Crtpoenue monekynbsl AT®», «CrpoeHue 3yKapuoTHUECKOH KieTku», «CTpoeHue
XKUBOTHON KIeTKN», «CTpoeHue pacTUTENbHOU KIETKW», «CTpO€HHE NPOKAPUOTUYECKON KIETKHUY,
«CTpoeHue siipa KIETKn», «YTIEBOAb, «JIumuab.



ObopynoBaHue: CBETOBOH MHUKPOCKOI, 000pyJOBaHUE IS MPOBEACHUS HAOMIOACHUH, M3MEpEHU,
AKCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENIbHBIX, J)KUBOTHBIX M OAKTEpUATIbHBIX KIIETOK.

JlabopaTopHble U NPAKTHYEeCKHE PadoThI:

JlaGopatopnasi pabora Ne 1. «M3yueHHe KaTalUTUYECKOH AaKTUBHOCTH (PEPMEHTOB (Ha IMpUMEpe
aMuUJIa3bl WIK KaTanas3bl)y.

Jlaboparopuast pabota Ne 2. «l/3ydeHue CTpoeHUs KIETOK PACTCHHM, KUBOTHBIX U OaKTEpHid MO
MHKPOCKOIIOM Ha TOTOBBIX MUKpOTIpENapaTax U UX OIMHUCAHHUE.

Tema 4. /Ku3HeneATeJIbHOCTH KIETKH.

OOmeH BemecTB, WM MeTa00JM3M. ACCUMHIALMS (IUTACTUYECKUNA OOMEH) W JAMCCUMUIISIIMS
(aHepreTuyeckuii OOMEH) — JBE CTOPOHBI €IMHOrO Ipoiiecca Merabosim3ma. Posib 3aKOHOB coXpaHEHUSs
BEILIECTB U SHEPTUH B TOHUMaHUHU METab0IU3MA.

Tumbr oOMeHa BemiecTB: aBTOTPOGHBINA U TeTepoTpodHbIi. Poib GepMeHTOB B 0OMEHE BEUIECTB U
MPEBPAICHUHN YHEPTUHU B KIIETKE.

®orocunre3. CetoBas U TeMHOBass (as3bl GortocuHTe3a. Peakuuu ¢poTtocuHTe3a. DPPEKTUBHOCTD
¢doTocuHTe3a. 3HaueHue (QOTOCHHTE3a AN KU3HU Ha 3emiie. BiusHue ycnoBuil cpenbl Ha (OTOCHHTE3 U
CrOCOOBI MOBBIIIEHHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHuHTe3. XeMOCHUHTE3UpYIoIIUe OakTepun. 3HaU€HUE XEMOCHHTE3a JIIs )KU3HU Ha 3eMIle.

DHepreTuyeckuit o0OMeH B KiIeTke. Paciernienue BemecTB, BbIJCICHUE U aKKyMYJIUPOBAHUE SHEPTUU
B KJIETKE. DTambl SHepreTudeckoro oomMena. I'nmukonus. bpoxenue u ero Buabl. Kucinopoanoe okucienue,
WIK KJIeToyHoe japixaHue. OxwucnutenbHoe (ochopunpoBanue. IPPEeKTUBHOCTh 3HEPTETUYECKOTO
oOMeHa.

Peakuun matpuuHoro cunresza. I'enernueckas uHpopmanus u JHK. Peanuszammsi renermyeckoit
nHpopmauuu B Kierke. ['eHeTnyeckuil koa u ero cBoiictBa. TpaHckpunims — Matpuunblii cuHTte3 PHK.
Tpancnsamuss — OuocuHTe3 Oenka. Drtambl TpaHcasaiuu. KomupoBanue amuHOKHCIOT. Pomb pubGocom B
O6uocuHTe3e Oenka.

Hexnerounsie ¢opmer xu3au — Bupycel. Hcropusi otkpeitus BupycoB ([I. WM. HBanoBckwmif).
OC0OEHHOCTH CTPOEHUS U KMU3HEHHOTO IUKJIAa BUpYcOB. bakrepuodaru. bonesnu pacteHuii, )KUBOTHBIX H
YeJI0BEeKa, BBI3bIBacMbIe BUpycamMu. Bupyc mmmyHonedunmra denoBeka (BUY) — BozOymurens CIIN/da.
OOpaTHast TpaHCKpUINLMs, peBepraza U wuHTerpasza. [Ipodunaktuka pacrnpocTpaHeHHs] BHPYCHBIX
3a00JIeBaHUI.

JdemoncTpauuu:

[Toptpetsr: H. K. Koasuos, . . UBanosckuii, K. A. Tumupsses.

Tabmuupl u cxembl: «Tunel nuTanus, «MeTadou3mM», «KMUTOXOHIPU», « DHEPTreTUIECKUN 0OMEH,
«Xmopormtact», «Potocurte3n, «Crpoenue JIHK», «Ctpoenune um (yHKIHMOHUpOBaHHME reHa», «CHHTE3
oenkay, «['eHetmueckuii koa», «Bupycw», «bakrepumodarn», «CTpoeHHe W KWU3HEHHBIH LMK BUpYca
CII1/Ia, 6axrepuodaran, «Permmukanus JJHK».

O6opynoBanue: Moaenu-ammukauuu «Yasoenne JHK wu Tpanckpunmus», «buocunTtes Oemkan,
«CTpoeHue KieTku», MoJienb cTpykTypsl JIHK.

Tema S. PazMHokeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslil uuki, uim >ku3HeHHbIN UK kieTkd. MaTepdasza u mutos. [Ipoueccel, mpoTekaroiue B
untepdaze. Perukanus — peaknus marpuydoro cunte3a JIHK. Crpoenue xpomocom. XpOMOCOMHBIH
HaboOp — KapuoTHM. J[MIJIOUIHBIM U TaIUIOWAHBIA XpOMOCOMHBIE HabOpbl. XpoMaTuibl. Llutonorunyeckue
OCHOBBI Pa3MHOXEHUS U UHIUBUIYAJIbHOTO PAa3BUTHUSI OPTaHU3MOB.

Henenne knerku — muto3. Craguu muto3a. [Ipoueccsl, mpoucxoasdiiue Ha pa3HbIX CTAIUSAX MHUTO3A.
buonornueckuii cMbICII MUTO3A.

[IporpamMmmupyemasi rudesb KIETKH — afomnTo3.

@DopMBI pa3MHOKEHHUSI OPraHU3MOB: OECIIONoe U MoJIoBoe. Buapl Gecronoro pa3MHOKEHUS: JeNeHUE
HaJBO€, IOYKOBAHHME OJHO- U MHOTOKJIETOYHBIX, CHOPOOOpa30BaHHE, BEreTATUBHOE pPAa3MHOXKEHHE.
HckyccTBeHHOE KJIOHUPOBAHUE OPTaHU3MOB, €T0 3HAYEHUE JJI CENEKIINHU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIUYHUS OT OECIOJIOTO.

Meiio3. Craguun meiio3a. Ilponeccel, npoucxoasmue Ha cragusix meios3a. [loBegenue xpomocoM B
Mmeiiose. Kpoccunrosep. bruonornueckuii cMbIch M 3HaUEHUE MEH03a.

I'amerorenes — mpoiiecc 00pa3oBaHMsI MOJIOBBIX KJIETOK Y )KUBOTHBIX. [10JI0BBIE kKene3bl: CEMEHHUKH
u suuHukd. OOpa3oBaHME M pa3BUTHE IMOJOBBIX KIETOK — ramer (CIepMaTo3oH], SHIeKIeTKa) —



criepmarorene3 u oorene3. OCOOCHHOCTH CTPOCHHUs SUIEKIETOK M crepMaro30uoB. OIuiog0TBOPEHHE.
[TapTenorenes.

WupuBuayaneHoe pa3Butue (OHTOTEHE3). OMOpuMOHaNbHOE pa3BUTHE (dMOpHOreHes). Tambl
SMOPHOHAIIBHOTO Pa3BUTHUS Y TMO3BOHOYHBIX JKMBOTHBIX: JApOOJIEHHE, TacTpPYJsALuUs, OpPraHOTeHE3.
[ToctamOproHansHOE pa3BUTHE. THITBI MTOCTAIMOPHOHAIBLHOTO PA3BUTHUS: MPSAMOE, HENpAMOe (JINYMHOYHOE).
Bnustnue cpezpl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOECHUE CEMEHH, CTaIUN Pa3BUTHS.

JdemoHcTpaumuu:

Tabmuuer 1 cxembl: «@OpMBI pa3MHOKEHHUST OPTaHU3MOBY, «/[BOITHOE OTIIOIOTBOPEHHE Y IBETKOBBIX
pacteHuii», «BereraTuBHOE pa3MHOKEHUE pacTeHUi», «Jlenenue kietku oaktepuit», «CTpoeHUe MOJIOBBIX
KIeTok», «Ctpoenue xpomocoMbl», «Kierounsrii nuxmy, «Pemmukanms [HK», «Mutosy, «Meiios»,
«[Ipsimoe u Hempsmoe pa3Butue», «l'ameToreHe3 y MIIEKONUTAIOUIUX U 4elnoBeka», «OCHOBHBIE CTaJuU
OHTOT'ECHE3a».

O6opynoBaHue: MUKPOCKOT, MUKponpenaparsl «CriepMaTo301/Ibl MIEKO MUTAIOIIET0», «SIHleKIeTKa
MJIeKoTUTaero», «Kapuoknnes B KJIeTKax KOpEILIKa JyKa», MarHUTHas MOJeNb-anmukanus «/lenenue
kieTkn», Moaens JIHK, Moaens meTada3zHoil XpoOMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlabopaTtopnast pabota Ne 3. «Habmronenne MuTo3a B KIIETKaX KOHYMKA KOPEIKa JIyKa Ha TOTOBBIX
MUKpOTMpenaparax».

JlabopaTtopHnast pabota Ne 4. «3ydyeHne cTpoeHHUs MOJOBBIX KJIETOK HAa TOTOBBIX MUKpOIIpENaparaxy.

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTH OPraHMU3MOB.

[Ipenver u 3amaun reHetuku. Mcropus pa3zButusi reHeTukd. Pojib HUTONIOTMHM U 3MOpUOJIOTUH B
CTaHOBJIEHUM TeHETHKU. Bkian poccuiickux u 3apyOexHBIX Y4YEHBIX B pa3BUTHE TE€HETUKU. MeTobl
TeHEeTUKH  (THOPUIOJIOTHYECKHH,  IIMTOT€HETHYECKUH,  MOJICKYISIpHO-TeHeTHueckuii).  OCHOBHBIC
TrE€HEeTUYECKUE MOHATHA. [ 'eHeTnuecKass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMAX CKPEIIMBAaHU.

3aKOHOMEPHOCTH HACJEOBaHUs TPU3HAKOB, ycTaHOBJIeHHbIe [. Mennenem. MoHoruGpumaHoe
CKpelllMBaHHEe. 3aKOH equHO-00pa3us rudbpujaoB nepBoro mokosieHus. [lpaBmio nomMuHupoBaHMs. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctotel ramer. [lo1HOE M HENOJIHOE JOMUHHUPO BaHUE.

JluruGpuaHoe ckpelMBaHre. 3aKOH HE3aBHCHMOTO HacjieloBaHHUsS IMpu3HakoB. L{urorenermueckue
OCHOBBI TUTHOPHUIHOTO CKpeUIMBaHUs. AHANIM3UpYIOllee cKpelrBanue. Mcnonb3oBanue aHaIM3upyIOIIEro
CKpEILMBAHUS JUIsl ONIPEICIICHUs TeHOTUIIA OCOOU.

CueruieHHOe HacienoBaHue npusHakoB. Pabora T. MopraHna no cremnjieHHOMY HaclieJOBaHUIO T€HOB.
Hapyienue cuernieHnus reHoB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. | eHeTHUeCKrE KapThl.

I'enetnka mnona. XpoMOCOMHOE oOmpeaeneHue Imona. AyYTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorametHsle U rereporaMeTHble opraiu3Mel. HaciienoBanue npu3HakoB, CLEIUIEHHBIX C MOJIOM.

N3meHunBoCTh. Buabsl W3MEHUYMBOCTU: HEHACIEACTBEHHAss M HacleACTBEeHHas. Ponb cpensl B
HEHACJIEJICTBEHHOW M3MEHYUBOCTH. XapaKTepUCTHKAa MOIU(MUKALMOHHOW M3MEHYMBOCTU. BapuanmoHHbIi
psn ¥ BapuauuoHHas kpubasi. Hopma peakunu npusHaka. KonmdecTBeHHbIE U KAUECTBEHHBIE PU3HAKU U UX
HopMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHOW N3MEHYMBOCTH.

HacnenctBenHnasi, wiu reHoTunuyeckas, M3MeHYHMBOCTh. KoMOuMHaTHBHAs M3MEHYHMBOCTh. Meilo3 u
MOJIOBOM  TIpOIECC — OCHOBAa KOMOWHATUBHON W3MEHYMBOCTU. MyTalMOHHAsT W3MEHUYUBOCTb.
Knaccugukanus MyTanuii: reHHbIe, XpOMOCOMHBIE, FTeHOMHbIE. YacToTa ¥ MPUUUHBI MyTalluii. MyTareHHble
(axTOphl. 3aKOH FOMOJIOTHYECKUX PSJIOB B HacieAcTBeHHOU n3MeHunBocty H. W. BaBunosa.

BHesnepHas HaclIeICTBEHHOCTh U N3MEHYUBOCTD.

I'enernka uenoseka. Kapuorun uenoBeka. OCHOBHBIE METO/IbI TEHETUKU YEJIOBEKA: FEHEAIOTUYECKUH,
ONM3HEIOBbIM, LUTOreHETUYECKUH, OMOXUMHUYECKHH, MOJeKylsipHo-reHeTnueckuil. CoBpeMeHHOe
OTIpEJICJIEHNE TEHOTHIIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHUE, FT€HOTUIIMPOBAHKUE, B TOM YHCIIE C ITOMOIIBIO
[1L1P-ananu3a. HacnencTBeHHble 3a00JieBaHMs 4YeNIOBEKa: IeHHbIE 00Je3HH, OO0JIE3HM € HACJIEICTBEHHOM
MPEPACTIOI0KEHHOCThIO, XpPOMOCOMHBIE 0osie3HH. ComMaTHyeckue U reHepaTuBHble MyTaruu. CTBOJIOBBIE
kieTku. [lpuHIunel 370poBoro obOpasa KHU3HM, JUATHOCTUKH, NPOQHIAKTUKA M JIEYEHHS TeHETHYECKHUX
Oone3Held. MeaUKO-TeHETHYECKOEe  KOHCYJIbTHpPOBAaHUE. 3HAuYeHHE  MEAWLUMHCKOW TEeHEeTHKH B
MPEJOTBPAILEHUH U JICYEHUH FeHETUYECKUX 3a00JIeBaHHM YeloBeKa.

JdemoHcTpaumnu:



[Moptpetst: I'. Mennens, T. Mopras, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-PecoBckmii, H.
N. BaBunos.

Tabmuuer u cxembl: «MOHOTMOPUAHOE CKPEIIMBAHWE M €r0 IIMTOTEHETHYECKas OCHOBA», «3aKOH
pacuieryieHusI ¥ €ro IUTOTeHETHYECKasi OCHOBAY, «3aKOH YMUCTOTHI raMeTy», «J{uruOpuaHoe cKpemunBaHuey,
«JuTosornueckue OCHOBBI JAUTHOPUAHOTO CKpEIIUBaHUsA», «Meho3», «B3auMopelicTBue allIelIbHBIX
reHoB», «['eHeTnueckue KapThl pacT€HUM, KUBOTHBIX U U€IOBEKa», «l'eéHeTuka noia», «3aKOHOMEPHOCTH
HaCJIEJOBaHUs, CLEIJICHHOTO ¢ HoJoMm», «KapruoTumbl yenoBeka M >KUBOTHBIX», «BUJIBI U3MEHUYUBOCTUY,
«MoudukanmoHHasi H3MEHYUBOCTHY, «HacmemoBanme pesyc-dakropa», «['eHeTHKa TpyNI KpOBHY,
«MyTanmoHHas U3MEHYHUBOCTHY.

O6opynoBaHue: MO/IeN-aNIUIMKal i1 «MoHorubpuaHoe CKpEILUBaHUEY, «Hemnonnoe
JOMHMHUpOBaHUE», «lurudpunnoe ckpemmbanuey, «llepexkpéct XxpoMocom», MUKPOCKOII M1 MUKpOTIpenapar
«lpo3oduna» (Hopma, MyTaruu GopMBI KPBUTEEB M OKPACKHU Tena), repdapuii «I'opox moceBHOM».

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Jlabopatopnast pabora No 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPHUIHOTO W JUTHOPHUIHOTO
CKpEILMBAHUS Y IPO30(PUIIBI HA TOTOBBIX MUKpOIpEnaparTaxy.

Jlabopatopnass pabota Ne 6. «M3ydenne MOAUGUKAIIMOHHOW HM3MEHUYHUBOCTH, IIOCTPOCHHUE
BAPUALIMOHHOTO PsZia U BApUALIMOHHON KPUBOM».

JlaboparopHas padota Ne 7. «AHanu3 MmyTtanuil y Apo30¢puiibl Ha FTOTOBBIX MUKpOIIpenapaTaxy.

[IpaxTnueckas padota Ne 2. «CocTaBiieHre U aHATIM3 POJOCIOBHBIX UYETIOBEKaY.

Tema 7. Cesnekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknus Kak HayKa U IpoIecc. 3apoKAeHue celieKunu U qomectukanus. Yuenue H. Y. BaBunosa o
LEHTPaxX MPOUCXOXKJIECHUS U MHOrooOpa3usi KyJbTypHbIX pacTeHui. LIeHTpbhl MpOUCXOXKACHUS JOMAaIIHUX
XKUBOTHBIX. COpT, NOpPOJA, IITAMM.

CoBpemMeHHbIE METO/IbI CelleKIMU. MaccoBbIi U MHIAUBUAYAIbHBIN OTOOPHI B CENEKIUU PACTEHUN U
KUBOTHBIX. OlleHKa 5KcTephepa. biM3KkopoaCcTBEHHOE CKpeluBaHHe — WHOpUAMHT. Ywucras JTUHUS.
CkpemuBanue 4YHCThIX JuHUU. [ereposuc, wim rubpuaHas cwia. HepoacTBeHHOE CKpeluBaHUE —
ayropuauar. OtaanénHas rubpuauzanmuss U e€ ycrnexu. VMCKycCTBEHHBIM MyTareHe3 M IMOJydeHHE
MOJIMIUIONJOB. JIOCTHXKEHUS CENEKIUN PACTEHUH, )KUBOTHBIX © MUKPOOPTaHU3MOB.

buoTtexHoorus kak oTpaciab MPou3BOACTBA. [ eHHAs HH)KEHEpHsl. DTallbl CO3/IaHUs PEKOMOMHAHTHOM
JAHK wu TpaHcrennsix opranu3moB. KierouHas uHxkeHepus. Kietounsle KynbTypbl. MHUKpPOKIOHAIBHOE
pa3MHOKeHHe pacTeHuid. KiloHupoBaHuE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.
Dkonorudeckue u studeckue mpoodiemsl. MO — reneTndyecku MOIUGPUIIMPOBAHHBIE OPraHU3MBI.

JleMOHCTpauu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /1. Kapneuenko, M. ®@. 1BaHoOB.

Tabmuipl 1 cxembl: kapTa «LI[eHTpbI TPOUCXOXKIEHUS U MHOT000pa3usi KYJAbTYPHBIX pPacTEHUI,
«[lopoapl nmoMamHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHuil», «OtmanéHHas rudpuan3aIus,
«Pabotbl akamemuka M. @. HBanoBa», «[lomummonaus», «OO0bekThl OuoTexHonorum», «Kierounsie
KYyJIbTYpbl U KJIOHUpOBaHUE», «KOHCTpyrpOBaHUE U EPEHOC T€HOB, XPOMOCOM.

O6opynoBanue: MYISDKH IUIOJOB U KOPHEIUIOAOB TUKUX (POPM U KyIBTYPHBIX COPTOB PACTCHHIA,
repOapuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlaGopaTopHble M IpaKTH4YecKue padoThbi:

Okckypcusi «OCHOBHBIE METOJIbI U IOCTHXKEHUS CENIEKIIMU PACTCHUM U KUBOTHBIX (HA CETIEKIIMOHHYIO
CTaHIIMIO, MIEMEHHYI0 (epMy, COPTOUCHBITATENBHBIM Y4aCTOK, B TEIJIUYHOE XO3AKUCTBO, J1aOOPATOPHIO
arpoOyHUBEPCHUTETA WJIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoJIOHMOHHAS OMOJIOTHA.

[IpennocelIkin BO3HUKHOBEHMSI IBOJIIOLIMOHHOW TEOPHH. OBOJIOIMOHHAS TEOpUs U €€ MECTo B
Ouonoruu. BrusiHue SBOIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUU U APYTHX HAYK.

CupzerensctBa sBomtonuu. [lageoHTosOrnYecKue: NOCIEN0BATENBHOCTh TIOSBIEHUS BUIOB B
MAJICOHTOJIOTUYECKOH JieTonucu, nepexoanbie popmbl. broreorpaduueckue: cxoacTBO U pazianuue GayH U
¢b10p MaTEpUKOB U OCTPOBOB.



DOMOpHOJIOTHYECKUE: CXOJACTBA W pa3iauuusi SMOPHMOHOB  pa3HBIX BHUJOB  MO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTUYHbIE, AHAJIOTMYHBbIE, PYJUMEHTAPHBIE OpPraHbl, AaTaBU3MBbI.
MonexynsipHO-OHOXUMUYECKHE: CXOJCTBO MEXaHHW3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0OIMYECKUX
IIyTE€H y BCEX OPraHU3MOB.

OpomononHas teopus Y. lapBuHa. [Ipeanocbuiki BOSHUKHOBEHUS JapBUHU3MA. J{BUKYIIHE CUIIbI
9BOJIIOIMK  BHJOB 10 JlapBuHy (M30BITOYHOE pa3MHOXEHHE NPU OrPAaHUYEHHOCTH PECYpCOB,
HeonpeesIEHHAs U3MEHYMBOCTh, 00pb0a 3a CyIIeCTBOBaHHE, ECTECTBEHHBII 0TOOD).

Cunrernueckas teopus 3Bosonnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkposontornus. [Tomyssus Kkak equHuIa BUAa U 3BOJIIOLUY.

JBwxymue cuiabl ((akTophl) SBOJIONMM BUIOB B Tpupojae. MyTallMOHHBIA TIpoLiecc U
KOMOWHATHBHAS U3MEHUYHUBOCTD. [lomysninoHHbIe BOJHBI U Apeid reHoB. M30msmus 1 Murpamusi.

EctecTBennslit 0TO0p — Hanpasisronuii pakrop sposrormu. @opMbl €CTECTBEHHOTO 0TOOPA.

[IpucnocoOaeHHOCT, OpPraHU3MOB Kak pe3yiabTaT 3Bojiouuu. llpuMepsl mnpucnocoOneHuit y
OpraHu3mMoB. ApoMop(O3bl U UIUOATATITAIIUH.

Bun u Bunoo6pazosanue. Kpurepun Buna. OcHoBHBIE (OPMBI BUI000pa30BaHus: reorpadudeckoe,
JKOJIOTHUYECKOE.

Makpossomtonusi.  Dopmbl  dBoNOLMM:  (UIIETHYECKasl,  JUMBEPreHTHAas, KOHBEPreHTHa,
napajuienpHas. HeoGpatuMocTh 3BOTIOLHH.

[IpoucxoxaeHne OT Heclenualu3upoBaHHBIX THpeakoB. [Iporpeccupyromas —cnenuaniu3amnms.
AnanTuBHas paguanus.

JdemoHcTpaumnu:

IMoptpertsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap, D. I'ekkenb,
@®. Mroiep, A. H. Ceseprios.

Tabauibel u cxembl: «Pa3BuTHE OpraHMdeckoro Mupa Ha 3emiie», «3apOoJbllid MO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukcy, «Dopmbl O0oprOBI 3a cymiecTBoBaHHE», «EcTecTBeHHBIH OTOOPY,
«MHoroo0pa3ue copToB pacTeHuit», «MHOTO0Opa3ue mopoa >XKUBOTHBIX», «llomymsmuny, «MyTtannoHHas
U3MEHUYUBOCTBY, «Apomopdo3er», «Maumoanantanumy, «OOmas aereHepanus», «JBHKyline CHUITbI
ooy, «Kapra-cxema wapmpyra myremectBus Y. JlapsuHay, «boppba 3a cymiecTBoBaHHEY,
«IIpucriocobieHHOCTh ~ OpraHu3MoB»,  «l'eorpaduueckoe  BUI0OOpa3oBaHHE»,  «IKOJOTHUECKOE
BHI000pa30BaHUE.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKU, HaOOp IIOJOB U CEMsH,
koJutekuusi «IIpumepbl 3alUTHBIX MPUCIIOCOONIEHUH Y >KMBOTHBIX», MOJeNb «OCHOBHBIE HAIpaBJICHUS
ABOJIIOIHIY, 00bEMHAA MOAETh «CTpOEHUE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, Kojuiekiusi «DOpMbl COXPaHHOCTH HCKOTAEMbIX YKUBOTHBIX U
pacteHuii», mozenp anmaukanus «llepekpéct xpomocom», BiaxkHble Ipenaparsl «Pa3BUTHE HACEKOMOTO»,
«Pa3BuTHe nArymkmny», Mukpomnpenapart «JIpozodunay (Hopma, MmyTanuu GopMbl KPbUIBEB U OKPACKH TEa).

JlaGopaTopHble H NpaKTH4YecKue padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUJIOB 110 MOP(HOIOTUYECKOMY KPUTEPHUIO».

JlaboparopHass pabota Ne 2. «Omnmcanue NpUCIOCOOICHHOCTH OpraHM3Ma U €€ OTHOCHTEIBHOIO
XapaxkTepay.

Tema 2. Bo3HnkHOBeHMe U pa3BUTHE KU3HHU Ha 3emute.

JloHay4Hble MpeICTaBICHUS O 3apOXKIACHUU >KM3HU. HaydHble rUnoTe3bl BOZHUKHOBEHUS KU3HU Ha
3emJie: abMOreHe3 U MaHCcIepMust. XUMHUecKas 3BOTIONNA. AGMOTEeHHBIN CHHTE3 OPraHUYeCKUX BEIIECTB U3
HEOPraHMYECKHUX. OKCIIEPUMEHTAIIBHOE TOATBEPKIACHUE XUMUYECKOW »HBosronuu. HauanbHble 3Tansl
Oouonornyeckoit sBosoumu. I'mnoresa PHK-mmpa. @opmupoBanune MeMOpaHHBIX CTPYKTYp U
BO3HMKHOBEHHE MPOTOKIETKH. [IepBble KiIeTKH U X 3BoJronus. POPpMUPOBAHNE OCHOBHBIX TI'PYIII JKUBBIX
OpraHU3MOB.

Pa3Butne xu3Hu Ha 3emiie 1o 3pam M nepuonaM. Kartapxeil. Apxeickas M IpOTEpPO30HCKas 3pHI.
[Taneosolickas d2pa u e€ TeEpHOAbl: KEeMOPUUCKUN, OPIOBUKCKHUMA, CHUIYPHUHCKUH, JTEBOHCKHIA,
KaMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o30iicKkas opa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaitHo3oiickas 3pa u e€ nepuo/bl: MajeoreHOBbIN, HEOT€HOBBIN, AHTPOTIOT€HOBBIH.




XapakTepucTuka KiIuMMara M TeoJIOTMYeCKuX ImpoueccoB. (OCHOBHBIE ATambl  3BOJIOLUU
pPacTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHMid W KUBOTHBIX. [losiBIeHME, pacuBeT H
BBIMHUPAHHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpakeHHe 3BOIIOLUH. OCHOBHBIE CHCTEMATHUYECKHUE TIPYIIIbI
OpraHu3MOB.

OBOJIOLMS 4eNoBeKa. AHTPOINOJIOrHMs Kak Hayka. Pa3BuTHe NpeCTaBIEHUH O IMPOUCXOXKACHUU
yenoBeka. Meroabl M3ydeHMsl aHTpornoreHe3a. (CxoAcTBa M pa3jivuds YEJIOBEKa U KMBOTHBIX.
CucremaTueckoe MoJIOKEHUE YETI0BEKa.

JBuxymue cuibl (akropbl) aHTponoreHesa. HaciencTBeHHass M3MEHUMBOCTh U €CTECTBEHHBIN
ot6op. O0mecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYAUNA TPY/IA, MBIIIJICHUE, PEYb.

OcHOBHBIE CTaJAMM M BETBU SBOJIOLMM YEJIOBEKA: aBCTpAJIOMUTEKH, UenmoBek ymenbiid, YenoBek
npsaMoxo i, Yenosek Heanaepranbckuii, Yemnosek pa3zymubiil. Haxoaku MCKOmaeMbIX OCTaTKOB, BpeEMs
CYIIIECTBOBaHUS, 00JIACTh PACIPOCTPAHEHMSI, 00HEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPY/IHs.

UenoBeueckne pacbl. OCHOBHBIE OOJBIIME pachl: €BpOINeouAHas (eBpasuiickasi), HErpo-
aBcTpajoniHas (’PKBaTOpuaibHas), MOHTOJIOUAHAs (a3MaTCKO-aMepUKaHcKasi). YepTbl IpUCIIOCOOIEHHOCTH
MIpe/ICTaBUTENIEH UEIOBEUECKUX pac K YCIOBUSAM cyllecTBoBaHUs. EnuHCTBO uenoBeueckux pac. Kputuka
pacuzMma.

JdemoHcTpaumnu:

[Moptpeter: ®. Penu, JI. [Tactrep, A. . Onapun, C. Muuiep, I'. FOpwu, Y. JapBuH.

Tabmuubl un cxembl: «Bo3aukHoBeHHe COJTHEYHOW CHUCTEMBI», «Pa3BUTHE OPraHMYECKOTO MHPaAY,
«PactutenbHas kietka», «OKuBoTHas kierka», «lIpokapuornyeckas kierka», «CoBpeMeHHas cHCTEMa
OpraHMyYecKoro Mupa», «CpaBHEHHE aHATOMUYECKHUX YEpT CTPOCHMs 4eJOBEKa M UeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJlC€OHTOJIOTMUECKUX HAXO0JO0K IMPEIKOB COBPEMEHHOTO YEJIOBEKay,
«/IpeBHenmue moan», «Jpesaue moan», «[lepBbie COBpeMeHHBIE JIIOAN», «HeT0BEeYECKHE pach».

Ob6opynoBanue: Mmynsiku  «[Ipoucxoxaenne udenoBekay (OIOCThI aBCTpPAJIONUTEKAa, MUTEKAHTPOIA,
HeaHJepTallblla, KPOMaHbOHIIA), CJIENKH WIA M300paK€HUS KAMEHHBIX OpYIHM MEepBOOBITHOTO YelOBEKa
(kaMHH-"OTITIEPBI, pyOMIIa, CKpebiia), TEOXpOHOJIOTHYEeCKass Tabnuia, KOJUIeKus «DopMbl COXpaHHOCTH
MCKOIAEMBIX )KUBOTHBIX M PACTCHHI.

JlaGopaTopHble M IpaKTUYecKue padoThbl:

[IpakTtuueckass pabora Ne 1. «M3ydeHWe HCKOMAEMBIX OCTAaTKOB PACTCHHH U JKHUBOTHBIX B
KOJUIEKIIHSIX).

DOKCKypcusi  «OBOJIOIUS OpPraHMYecKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAyYHBIH WIIU
KpaeBeIUECKUI MY3€eH).

Tema 3. Opranusmbl H OKpY:KaOIas cpeaa.

DKoJorusi Kak Hayka. 3ajaud U pas3jesibl JKOJIOTMU. MeToAbl SKOJOTHYECKHX HCCIIEIOBAHUIM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YelTOBEKa.

Cpenbl 0OuTaHus OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/IYIIHAS, TOYBEHHAs, BHYTPUOPTraHU3MEHHAS.

DOkonoruueckue Gaxtopsl. Kiaccudukanus skojgoruyeckux GakropoB: abMoTHUECKHEe, OMOTUYECKHE
U aHTpomnoreHHsble. JelicTBrE 3K0I0rnYecknx (PakTOpOB Ha OPraHU3MBbI.

AbGuotuueckue (akTOphl: CBET, TeMmmepaTrypa, BIaxHOCTh. Doronepuoausm. [Ipucnocobienus
OpPraHU3MOB K JIEHCTBHUIO a0HMOTHYECKNX (haKTOPOB. bruonoruueckue puTMsl.

buotnueckue ¢dakropsl. Buabl OHMOTHYECKHMX B3aMMOJCHCTBUI: KOHKYPEHLHUS, XUIIHHYECTBO,
cumbuo3 u ero Qopmel. [lapasuTusm, Kkoomepaiusi, MyTyalu3M, KOMMEHCAIU3M (KBapTHPAHCTBO,
HaxJeOHUYECTBO). AMEHCaau3M, HEWTpamu3M. 3HaueHHe OWOTHMYECKUX  B3aUMOJEHCTBHHM  Ams
CYIIIECTBOBaHUS OPTaHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU MONyisauuu. OCHOBHBIE MOKA3aTENM MOMYJSLUHU: YUCIEHHOCTD,
IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IMPHUPOCT, MUTpalMs. /[MHaMuKa YUCIEHHOCTH NOMYISIUU U €€
perymnsuus.

JdemoHcTpaumnu:

Hoptpetst: A. I'ymGonbar, K. @. Pynse, 3. ['ekkens.

Tabmuiel u cxembl: kapta «[Ipupognsie 30HBI 3eman», «Cpeabpl OOUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomynsiuuy, «3aKOHOMEPHOCTH pPOCTa YHCICHHOCTH MOMYJISIUU UH)Yy30pUn-
Tyenpkny, «[lumessie nenm.

JlabopaTopHble H IpaKTHYecKHe padoThI:




Jlaboparopuass pabota Ne 3. «Mopdonorudeckine OCOOEHHOCTH PACTEHHUN W3 Pa3HBIX MECT
oOUTaHUSD).

JIaGopatopHas padota Ne 4. «BinusHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCa.

[Tpaktuyeckas padora Ne 2. «IToacy€r MIOTHOCTH MOMYISAIMA Pa3HBIX BUIOB PACTCHHI».

Tema 4. Coo01mecTBa U IK0JOTHYECKHE CHCTEMBI.

CooOmiectBo opranm3mMoB — OwuorieHO3. CTpPyKTypbl OMOIIEHO3a: BHJIOBasi, MPOCTPAHCTBEHHAS,
Tpodudeckas (numieBas). Bunsr-noMmuHanTter. CBs3u B OHOIICHO3E.

Okonorndyeckue cucrtembl  (9kocuctembl). Ilomatme 00 oSkocucreMe © - OHOTrEoIEHO3eE.
@OyHKIMOHAIBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: IPOIYIEHTHI, KOHCYMEHTBHI, peayleHThl. Kpyrosopot
BEIIECTB U MOTOK YHEPTHH B IKocucTeMe. Tpodudeckne (MUIIeBbie) YPOBHH SKOCHCTEMBI. [InmeBrie nenu u
cetd. OCHOBHBIE MTOKA3aTEIN SKOCHUCTEMBI: OoMacca, IPOAYKIH. DKOJOTHUECKUE TTMPAMHIBI: TIPOTYKIINH,
YHCICHHOCTH, OnoMacchl. CBOMCTBA DKOCUCTEM: YCTOWYHBOCTbD, CAMOPETYIsLus, pa3putue. CyKieccus.

[Ipupoansie  3KocHUCTEMBl.  DKOCUCTEMBI O03€p M peKk. OKOCUCTeMa XBOMHOro WM
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE ~ 3KOCHUCTEMBL.  ATpOl’KOCHCTEMBI.  YpOoskocucteMbl.  buonoruueckoe u
X031CTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopaznooOpazue kak dakrop ycroiumBoctd IKocucteM. CoxpaHeHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnanckoro o Ouocdepe. I'panuisi, coctaB u crTpykrypa Ouocdepsl. JKusoe
BemectBO W ero ¢yHkiuu. OcobeHHOcTH Ouochepsl Kak TIOOAIBHOW HKOCHCTEeMBI. J[nHaMuueckoe
paBHOBecHe U oOpaTHast cBsI3b B buocdepe.

KpyroBopoTsl BemecTB 1 OMOTEOXMMUYECKHE IHKIIBI AJIEMEHTOB (yriepona, a3oTa). 30HaIbHOCTh
ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuectBo B Ouochepe 3emum. AHTpOTIOTEHHBIE U3MEHEHHS B Ouocdepe. [mobanpHBIC
9KOJIOTUYECKHE MTPOOIEMBI.

CocymiecTBoBanue MpupoAbl M uenoBeuecTBa. CoxpaHeHue OHOpazHOOOpa3usi Kak OCHOBA
ycrounBocti Ouocdepbl. OCHOBA palMOHAIBLHOTO YIOPABIEHUS MPUPOTHBIMU pecypcaMu M UX
ucnoJib3oBanue. JlocTkeHns OUOJIOTUH U OXpaHa MPUPOIBI.

JdemoncTpaumnu:

[Moptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabouiel  u  cxembl: «[IumeBbie 1enu», «buoneno3: coctaB U cTpykrypa», «lIpupoaHbie
coobmiectBa», «llenn murtanusy, «Ikonoruueckas nupamuaa», «buochepa u uenosek», «Ixocucrema
HIIMPOKOJIIMCTBEHHOTO Jieca», «DKocucTeMa XBOMHOro Jneca», «buoreHos Bomoéma», «ArpoLEHO3»,
«[IpumepHbIE aHTPOIMOTEHHbIE BO3JICHCTBUS HAa IPUPOAY», «BakHelre HCTOYHUKY 3arps3HeHUs BO3yXa
U TPYHTOBBIX BOA», «IlouBa — BakHeWmias cocrapisitomas Ouocdepb», «DakTopsl Aerpagali MOUYBy,
«[TapuukoBeiii 3pdexr», «DPakTopbl PagUOAKTUBHOIO 3arpsi3HeHUs Ouocdepb», «OOmas CTpykTypa
ouocteps», «Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM 3kpaH Onocdeprr», «Kpyroopor
yriaepoaa B Ouocdepe», «KpyroBopot a3ota B mpHpoae».

O6opynoBanue: MoAenb-aniuiukanus  «Tunuunele  OWOIEHO3b», repOapuii  «PacTuTenbHbIC
cooOmiecTBa», Kojulekuuu «buoreHos», «BpeauTenun BaxkHEHIINX CETbCKOXO3SMCTBEHHBIX KYIbTYpPY,
rep0apuy U KOJUICKIIUU PACTEHUI M KUBOTHBIX, MPUHAJICKAIINE K Pa3HBIM IKOJOTUYECKUM TpYIIam
onnoro Buna, Kpacnas xuura Poccuiickoit denepaiinu, U300pa)KeHUs OXpaHSEMBIX BHJIOB PACTCHHH WU
KUBOTHBIX.

INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMSBI 110 BUMOJIOTMM HA BA3OBOM
YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUMA

Cornacio ®I'OC COO, ycranaBnuBalTCs TpeOOBaHUS K pe3yJabTaTaM OCBOEHHS OOydarolIMMHCS
IIpOrpamMmm cpeaHero oomiero o0pa3oBaHus: THYHOCTHBIM, METAIIPEIMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType NMYHOCTHBIX pe3yJbTaTOB OCBOEHHUs INpenMera «buomiorus» BBIIEIEHBI CIEAYIOLIUE
COCTaBIISIIONIME: OCO3HAHUE OOYYAIONIMMHUCS POCCHUUCKON TpakJAaHCKOW HICHTHYHOCTH — TOTOBHOCTH K



CaMOPAa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOTIPEeNICHHIO, HAIUNYHE MOTHUBAIUU K OOYYEHHIO OMOJIOTHH,
I[EJICHATPABICHHOE PA3BUTHE BHYTPEHHUX YOEXKICHUH JMYHOCTH HA OCHOBE KIIFOUEBBIX LEHHOCTEH H
HCTOPHYECKUX TPAJAULUN Pa3BUTUS OMOJIOTUYECKOTO 3HAHMS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIMXCS
PYKOBOJICTBOBATLCS B CBOEU JESTEIIBHOCTU IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMU, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO 00pa30BaHMs, HAJIMYUE SKOJOTUYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTABUThH LIETH M
CTPOUTH KU3HCHHBIC IIJIaHbI.

JIMIHOCTHBIE Pe3yJbTaThl OCBOCHHUS TpeameTa «BHONOrus» JOCTUTAIOTCS B €AMHCTBE yYCOHOW U
BOCITUTATEIILHOW JCSITEILHOCTH B COOTBETCTBHHM C TPAJAWIMOHHBIMH POCCHHCKUMHU COIUOKYIHTYPHBIMH,
HUCTOPUYCCKUMH U TyXOBHO-HPABCTBEHHBIMH I[ICHHOCTSIMH, IPUHSATHIME B OOIIECTBE MPaBUIAMH H HOPMAMH
MOBEICHHUA M CIIOCOOCTBYIOT IIpOLleccaM CaMOIIO3HAHMSI, CaMOBOCIUTAHHUS W CAMOPa3BUTHUS, Pa3BUTHUS
BHYTPEHHEH MO3UIIUU JTUYHOCTH, MATPUOTHU3MA, YBAXKCHHUS K 3aKOHY M IPABOIOPSIKY, YSIOBEKY TpyAa U
CTapuIeMy ITOKOJIEHHIO, B3aUMHOIO YBa)KEHUs, OEpEKHOTO OTHOIIEHUS K KyJIbTYpHOMY HAcl€IUuI0 U
TpaJuLUsIM MHOTOHALIMOHAIBLHOTO Hapoaa Poccuiickoit denepannu, NpUpoae U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE PE3yIbTAThl OCBOCHUSI Y4eOHOTO npeaMeTa «buosiorus» 10KHBI OTpakaTb TOTOBHOCTD
U crocoOHOCTh O0YyYaromMXCsl PYyKOBOJICTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEH MO3MLIMENW JIMYHOCTH,
CUCTEMOW IIEHHOCTHBIX OpPWEHTAIlMi, TIO3UTUBHBIX BHYTPCHHHUX YyOEXKJIEHWUH, COOTBETCTBYIOIINX
TPAIUITMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIeCTBa, pACIIUPEHUE IKU3HEHHOTO OIbITa M OIbITa
JeSITEILHOCTH B TPOLIECCE pealli3allud OCHOBHBIX HAIPABJICEHUN BOCIUTATEIBHON NESATENbHOCTH, B TOM
YuClie B YaCTHU:

1) rpaskIaHCKOro BOCIIMTAHMSA:

c(OpPMUPOBAHHOCTh IPAXKIAHCKON MO3UIIMK O00YJarOIerocsi Kak akTHBHOTO M OTBETCTBEHHOTO 4JIEHA
POCCHUICKOTO 00IIIEeCTBA;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH, yBaXKE€HHE 3aKOHA U MTPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW NEATETLHOCTH MPH CO3JaHUU y4EOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U O3HABATEIbHBIX 33/1a4, BHIOJHEHUU OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH OMpPENENSITh COOCTBEHHYIO MO3UIIMIO IO OTHOIICHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU
H OOBICHATH €€;

yYMEHHE YYUTHIBATH B CBOMX JEMCTBUIX HEOOXOIMMOCTh KOHCTPYKTUBHOIO B3aUMOIEHCTBUS JIIOJIEH C
Pa3HbIMH YOKICHUSIMH, KYIbTYPHBIMU EHHOCTSMHU U COI[UAIbHBIM MOJI0KEHHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B MPOIECCE COBMECTHOIO BBIMOJIHEHUS y4eOHBIX, TO3HABATEIbHBIX U
HCCIIEIOBATENIbCKUX 33/a4, YBaXUTEILHOTO OTHOIIEHUS K MHEHHIO OTIIMIOHEHTOB MPHU 00CYXJAEHUU CITIOPHBIX
BOIIPOCOB OHUOJIOTMYECKOTO COJECPKAHUS;

TOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKON JEeSITEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUHCKON TpaskJaHCKON HIEHTUYHOCTH, MATPUOTU3MA, YBAKEHHUS K CBOEMY
HapoJly, 4YyBCTBAa OTBETCTBEHHOCTU mepen PoauHol, ropocty 3a cBOM Kpail, cBoro PojiuHy, CBO# SI3BIK U
KYJIBTYpY, IPOIILJIOE U HACTOSAIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACTIEAUIO U TAMSTHUKAM MPUPOIbI, TOoCTkeHUsIM Poccuu B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPY/IE;

CIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKHX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE OMOJIOTHH,
MOHUMAaHMs 3HAUeHUs OMOJOTHHM B MO3HAHWU 3aKOHOB MPUPOJIBI, B KU3HU UYEJIOBEKAa U COBPEMEHHOTO
0O0IIIeCTBA;

uaeiHass yOe:KIEHHOCTh, TOTOBHOCTh K CIYXEHHIO M 3ammuTe OTedecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE AYXOBHBIX IIEHHOCTEH pOCCUICKOrO HAPOIa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OILIGHMBATh CHUTYallMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYACh Ha
MOPaNbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOWYMBOIO OYIyIIETro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJIUTENSAM, CO3JJaHUIO0 CEMbH HA OCHOBE OCO3HAHHOTO MPUHSATHUS
[IEHHOCTEH CeMEIHOM )KM3HU B COOTBETCTBHUHU C TPAAUIUSIMHU Hapo10B Poccuu;

4) 3¢TEeTUYECKOT0 BOCIIUTAHMS:



ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUasi ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA,
cropra, TpyAa, OOIIECTBEHHBIX OTHOILICHUIA;

IMOHMUMAaHHUE SMOLIMOHAIIBHOTO BO3AEHCTBHS KUBOU MPUPOJBI U €€ LIEHHOCTH;

FOTOBHOCTh K CAMOBBIPQXEHHIO B Pa3HbIX BHJAX HMCKYCCTBA, CTPEMJICHHE NPOSBIATH KadyecTBa
TBOPYECKOM JINYHOCTH;

5) ¢usnueckoro BocnuTaHUusA, (GOPMHUPOBAHMS KYJbLTYPbl 310POBbSi H 3MOLHOHAJIBLHOIO
os1aromosyqusi:

MMOHMMAHKE U PeaTu3alis 3I0POBOTO U OE30MMacHOTO 00pa3a KU3HH (3I0pOBOE MUTAHUE, COOITIOICHHE
TUTHEHUYCCKUX TIPABWII U HOPM, COATAHCUPOBAHHBIN PEKUM 3aHITUNA U OTHAbIXA, PEryaspHas (U3nYecKas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

MMOHMMAHHUE I[IEHHOCTU TMPaBWJI WHIWBUAYAIBHOTO W KOJUICKTUBHOTO O€30MacHOrO TOBEACHUS B
CUTYaIMIX, YTPOKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUE MOCIEJCTBUNA M HENPUATHUS BPEIHBIX MPUBBIUEK (YIMOTPEOICHUS aTKOTOJIsI, HAPKOTHKOB,
KYpEHUs);

6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTH K TPYJly, OCO3HaHHE IIEHHOCTH MAacTEpPCTBa, TPYyA0Jto0ue;

TOTOBHOCTh K AaKTHUBHOW JI€ATETLHOCTH TEXHOJOTHUYECKOW ¢ COIMAJIBHOW HaNpaBJICHHOCTH,
CIIOCOOHOCTH MHUITUUPOBATH, INIAHUPOBATH U CAMOCTOSTEIIHHO BBITIOJNHATH TaKyIO IEATeIHHOCTH;

HWHTEpEC K pa3audHbIM cepaMm npodecCHOHATBHON ACSITEIPHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oynymieit npodeccuu 1 peann30BbIBaTh COOCTBEHHbIE )KU3HEHHbIE TUIaHBI,

TOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHHIO HA TIPOTSHKEHUN BCEH KU3HH;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS:

AKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHHWE K MPUPOJEC KaK MCTOYHUKY JKM3HU Ha 3emiie, OCHOBE €&
CYIIIECTBOBAHUS;

TIOBBIIICHUE YPOBHS AKOJOTUYECKOUW KYJIbTYPhI: IPUOOPETEHUE OMBITA TUIAHWPOBAHUS TIOCTYIKOB U
OIIEHKH UX BO3MOYHBIX TTOCJICICTBHI VISl OKPY)KAIOIIEH CpeIbl;

OCO3HaHUE TJIOOABHOTO XapaKTepa KOJOTHIECKUX MPOOJIeM U MyTeH MX PEIICHHUS;

CIIOCOOHOCTh HCIIOJIB30BAaTh NPHOOpPETaeMbIe TPH H3YYCHHH OHOJIOTMM 3HAHUS W YMEHUS TpHU
perieHun mpooJieM, CBA3aHHBIX C pallMOHAIBHBIM MPHUPOIOTIOIH30BaHUEM (COOTIOICHUE MTPABHII TIOBEICH UST
B TMPHUPOJIC, HAMPABICHHBIX HAa COXPAHCHHE PABHOBECHUS B IKOCHUCTEMAX, OXPAaHY BHJIOB, 3KOCHCTEM,
ounocdepsl);

AKTUBHOE HEMPHUATHE ICHCTBUM, NPUHOCIIIMX Bpea OKPYKAIOIIEH IPUPOJHON cpelne, yMEHHE
MIPOTHO3UPOBATh HEOJArOMPUSITHBIC 3KOJIOTHYECKHE TIOCIICACTBHUS MPEANPUHUMAEMBbIX JCHCTBHA U
MPEeA0TBPAIATh UX;

HaJU4YMe PAa3BUTOTO SKOJOTHUYECKOTO MBIIUICHUS, SKOJOTHYECKON KYJIbTYpPBI, OIbITA JCATEIbHOCTH
9KOJIOTHYECKO HAIPaBJICHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMHU B MO3HABATEIbHON, KOMMYHUKATHBHON
U COLUMAIbHOM TMpaKTUKE, TOTOBHOCTH K YYacTHUIO B MPAKTHUECKON JEATEIBHOCTH JKOJOTUYECKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0OIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JAMAJOre KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B MOJUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOI M YUTATENbCKOM KYJIBTYpPhl KaK CPEACTBa B3aUMOJECHUCTBUS MEXKAY
JIIOJIbMU U TIO3HAHUS MUDA;

MOHUMAaHHe CHeNU(PUKUA OMOJOTHU KaK HAYKH, OCO3HAHUS €€ PO B (OPMUPOBAHUHU PAITHOHATHHOTO
HAyYHOTO MBIIUICHUS, CO3JaHUU IEJIOCTHOTO MPEACTaBICHHUS 00 OKpPYKalolleM MHpEe Kak O €IWHCTBE
MPUPOJBI, YeJOBeKa U OOIIecTBa, B MO3HAHWU MPHPOAHBIX 3aKOHOMEPHOCTEH W pEIIeHUH MpoliIeM
COXpaHEHUs MPUPOJTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OHMOJIOTHM IJII COBPEMEHHOW NMBHUIU3AIUMU: 0OECIeYeHHs] HOBOTO
YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3J]AHHE TMEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX peliaTh PeCypCHbIE
MpoOIeMbl Pa3BUTHSI YEIOBEYECTBA, MOMCKA IMyTEH BBIXOJA U3 TIOOATBHBIX JKOJIOTUYECKUX MPOOIEM U
obecrnievyeHns nmepexoaa K yCTOHYMBOMY Pa3BUTHIO, PAllMOHAIIEHOMY MCIIOJIb30BAHUIO MPUPOTHBIX PECYPCOB
1 (hOPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;



3aWHTEPECOBAHHOCTH B MOJYYEHUN OMOJIOTMYECKHX 3HAHWI B LIEJSIX MOBBIIMIEHUS OOIIEH KyIbTYpHI,
€CTECTBEHHO-HAYYHOU IPAMOTHOCTH, KaK COCTaBHON YacTh (PyHKIMOHATBHOW IPaMOTHOCTU O0yYarOIIUXCA,
dbopmMupyeMoil ipu U3ydeHUN OUOJIOTHH;

IIOHMMAaHHUE CYIIHOCTH METOJOB IIO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH
UCIO0JIb30BATh II0JIY4aeMble 3HaHUSA JUIsl aHAIM3a U OOBSICHEHHUS SIBICHMM OKpYKAIOLIETO0 MHpa U
MIPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUE JIeNaTh 000CHOBAaHHbIE 3aKJIIOYCHHS HA OCHOBE HAYYHBIX (DaKTOB
Y IMEIOIIMXCS JaHHBIX C LEJbIO MOIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENTFHO HCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS UIS PEIIeHHs NpodieM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

OCO3HAaHME LEHHOCTM HAy4YHOW JIEATEIBHOCTH, TOTOBHOCTb OCYIIECTBIATH IIPOCKTHYIO U
HCCIEA0BATENBCKYIO AEATEIBHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M €CaMOOOpa30BaHHIO, K AKTUBHOMY
MTOJIyYEHHUIO HOBBIX 3HAHUH MO OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU NMOTPEOHOCTAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMmeTHble pe3ylbTaThl OCBOEHHUS y4ueOHOro mnpeamera «buoiorus» BKIIOYAIOT: 3HAUMMBIE
s (GOpMHUpPOBAHMSI ~ MHUPOBO33PEHHUS  OOyYaromMXCsl — MEKIUCHMIUIMHAPHbIE  (MEXIPEIMETHBIE)
oOlIeHayYHbIe TOHATHUS, OTpa)kalollMe IEJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEUM(PHUKY METOJI0B
MO3HAHUS, UCHOJb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILECTBO, PHEPTHUs, SBIIEHHE, MPOIECC, CHCTEMA,
HayyHbIi (PaKkT, TPUHLHKI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIelOoBaHHE, HaOIIOIEHHE,
M3MEpPEeHHE, DKCIEPUMEHT W JPYruX), VYHHUBEpPCaIbHBIC Yy4eOHbIe JeHCTBHUs (TIO3HABATEIbHEIE,
KOMMYHHMKaTHBHBIE, PETryIATHBHbIE), oOecnieunBaronue GopMupoBaHue (yHKIMOHAIBHON IPAMOTHOCTU U
COLIMANIbHOM KOMIIETEHIIMH OOy4aromuXcsi, CHOCOOHOCTh OOYyYaroImIMXCsS HCIOJIb30BaTh OCBOCHHBIE
MEXJAUCLUUIIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAaHUS U  yHHBeEpcajbHble YyueOHbIE JEHCTBUS B
MO3HABATEIBLHON U COIMAIbHON MPAKTHUKE.

MertanpeaMmeTHble pe3yabTaTbl OCBOEHUS TMPOrPaMMBbI CpelHEero oOImero o0pa3oBaHUS JIOJIKHBI
OTpaxarb:

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JelCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENILHO (OPMYITHPOBATH U aKTYaIU3UPOBATh IPOOIIEMy, paccMaTpUBaTh €€ BCECTOPOHHE;

UCII0JIb30BAaTh IPU OCBOCHUHM 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIUICHUS (aHaIM3a, CUHTE3a,
CpaBHEHHUs, Kiaccudukaiuu, oO0OIIeHHsI), PACKPBIBaTh CMBICI OHMOJOTHYECKUX TMOHSTHH (BBIICIATh HUX
XapaKTepHble MPU3HAKHU, YCTAHABIUBATD CBSI3U C IPYTUMHU MOHSITUSIMH);

OTpEeNATh LENH JeATENbHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUU UX JOCTUIKEHHS, COOTHOCHUTD
PE3yIbTaThl JESATEILHOCTH C MOCTABJICHHBIMU LEJISMU;

UCI0JIb30BaTh OMOJIOTUYECKHE MOHITHS ISl 00bICHEHUS (DAKTOB U SIBJICHUI KUBOU MPUPOJIBI;

CTpPOUTH JIOTUYECKHE pacCyKJIeHUs (MHIYKTUBHBIC, JAEAyKTUBHbIC, [0 AaHAJOTUH), BBISIBIATH
3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMAaTPUBAEMBIX SIBICHUSX, (DOPMYIHUPOBATH BHIBOBI U 3aKIIOUCHNUS;

MIPUMEHSTh CXEMHO-MOJENBHBIE CPEJICTBA AJIsl IPEJICTABICHUS CYILIECTBEHHBIX CBS3EH U OTHOLICHHI B
M3y4aeMbIX OMOJIOTMUECKUX OOBEKTaX, a TakKe MPOTHBOPEUMH Pa3HOTO POJa, BBHIIBICHHBIX B Pa3MYHBIX
MH(OPMALIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUIaH pELICHUS MpoOJeMbl C YY€TOM aHaluM3a HUMEIOIIUXCS MaTepHalbHBIX U
HEMaTEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHMBATh COOTBETCTBUE DPE3YJIBTATOB LENSAM, OLICHUBATH
PHUCKH MOCIIEACTBUH 1EATEIbHOCTH;

KOOPAMHUPOBATh U BHINOJHATH pabOTy B YCIOBUSAX PEANbHOTO, BUPTYaIbHOIO U KOMOMHHUPOBAHHOTO
B3aUMO/JICHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NPH PEIICHUH )KMU3HEHHBIX MTPO0IIEM.

2) 6a30BbIe HCCIE0BATENbCKHE IeHCTBHS:

BJIQJIETh HABBIKAMU y4eOHO-HCCIIE0BATEILCKOM U MPOEKTHOM JIESITEIbHOCTH, HABBIKAMH Pa3pereHus
npo6JieM, CroCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY METOJIOB PEIIEHUsS] MPAKTHUECKUX
3aJ1a4, IPUMEHEHNIO PA3JIUYHbIX METOIOB MIO3HAHUS;



WCI0JIb30BATh PA3IMYHBIC BUJIBI JEATCILHOCTH IO TMOJTYYCHUIO HOBOTO 3HAHUS, €T0 HHTEPIPETAIIH,
MpeoOpa3oBaHUI0 M TPUMEHEHUIO B YYEOHBIX CHUTYyallMsX, B TOM YHCJIEC TPU CO3AAHUHM YYEOHBIX U
COIMANILHBIX MPOCKTOB;

(hopMHUPOBATh HAYUHBIN THI MBIIUICHHS, BIAJCTh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMH TIOHATUSIMU
Y METOJIaMU;

CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIC 33aJla4d B 0OPa30BATEIBHOU JIEATEIBHOCTH U KM3HCHHBIX
CUTYaIUsIX;

BBISIBIISIT TPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyaJIM3MPOBATh 3a]ady, BBIIBUTATh TUIOTE3Yy €€
pelIeHHs, HAXOJWTh apPryMEHTHI JUIS JIOKa3aTeIhCTBA CBOMX YTBEP)KICHHM, 3a/aBaTh MapaMeTPbl H
KPUTEPUHU PEILICHUS;

aQHAJIM3MPOBATh TOJYYCHHBIE B XOJE PCIICHUsS 3a7aud pPe3yJbTaThl, KPUTHYECKU OIICHUBATH WX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHSIM, OICHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH  IICTICHANPABICHHBI TOWUCK TEpeHoca CpPeIACTB M CIHOCOOOB  JCHCTBUS B
poheCCUOHANBHYIO CPEY;

YMETh MEPEHOCHUTH 3HAHUS B TIO3HABATEBHYIO M MIPAKTHICCKYIO 00JIACTH KU3HEICATEIIBHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WJCH, MpEJiaraTh OPUTHHAIBHBIC MMOAXOJbI W PEIICHUS, CTaBUTh MPOOIEMBI U
3aJIaud, JOITYCKAIONIUe aJlbTEPHATHBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HMH(OpMaImu (TekcTe yd4eOHOTO MOocoOMs, Hay4HO-
MOMYJISIPHOM JIUTEeparype, OMOJIOTHYECKHX CIIOBapsSX M CIPABOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JIaHHBIX, B
WuTepHeTe), aHANM3UpPOBATh HHPOPMAIMIO PA3IUYHBIX BHUAOB W (GOPM MPEACTABICHUS, KPUTHUCCKU
OIICHUBATH €€ JIOCTOBEPHOCTh U HEMPOTHBOPEYHBOCTH;

(dbopMynupoBaTh 3aMpochl U MPUMEHATh Pa3IMYHbIE METOJbl IIPU MOUCKE U 0TOOpEe OMOJIOTHYECKOMH
nHpopMaIuu, He0OX0MMOM TSI BBITIOJTHEHUS y4eOHBIX 3a/1a4;

npuoOperaTh  OMBIT  HUCHOJBb30BaHUS  HMH(DOPMAIIMOHHO-KOMMYHHMKATHBHBIX  TEXHOJIOTHUH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIPHO BBIOMpAaTh ONTHUMAIBbHYIO (DOPMY TMpEACTaBICHUS OHOJIOTHYECKON HHGMOpPMAIH
(cxemsl, Tpaduiku, AMArpaMMBbl, TAOTUIIBI, PUCYHKH U IPYTOEC);

WCII0JIb30BAaTh HAay4YHBIH fA3BIK B KauecTBEe CpeicCTBa Mpu paboTe ¢ OMOJIOTHYECKOl HH(pOpMAIHUEC:
MPUMEHATh XUMUYECKUE, (PU3NYECKUE U MaTeMaTHYeCKHe 3HAKW W CHMBOJBL, (opmynbl, abOpeBUaTypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISIHOCTH;

BIIaJIETh HaBbIKAMHU paCHO3HaBaHHWs U 3alIUThl MHGOpMalWK, HHQOPMAIMOHHONW 0€30MacHOCTH
JUYHOCTH.

OBiajeHHe YHHBEPCAJIbHBIMH KOMMYHHMKATHBHBIMHU JAeliCTBUSIMH:

1) o0menmne:

OCYILIECTBIISITh KOMMYHUKAIIUM BO BceX cdepax >KU3HM, aKTUBHO y4acCTBOBATh B JHANIOTE WIH
JMCKYCCUU M0 CYIIECTBY OOCYXJaeMOoi TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYKICHUS
OTHOCHUTENILHO BBITIOJHEHHS MpeajaraeMoil 3alaud, YYMTHIBaTh HMHTEPECHl M COTJIACOBAHHOCTH MO3UIUN
JIPYTUX YYaCTHUKOB TUAJIOTA UM TUCKYCCHUHU);

pacmo3HaBaTh HeBepOanbHBIE CpelcTBa OOILIEHHS, TOHMMATh 3HAYCHHE COLMATbHBIX 3HAKOB,
MIPEANOCHIIOK BOSHUKHOBEHHSI KOH(DIUKTHBIX CUTYallMi{, YMETh CMATYaTh KOH(MINKTHI U BECTH MEPErOBOPHI;

BIIAJIETh PA3TUYHBIMU CHOCOOAMM OOIEHHS M B3aUMOJICHCTBHUS, NMOHMMATh HaMEPEHHs APYrux
TOJIeH, MPOSBIATh YBAKHUTEILHOE OTHOIIECHHWE K COOECeTHUKY M B KOPPEKTHOH dopme (hopMymupoBaTh
CBOU BO3PaXKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATeIbHOCTD:

MOHUMATh U WCIOJB30BaTh MPEUMYIECTBA KOMAaHAHOW U WHAWBHUAYAILHONW PaOOTHI MPU PEIICHUN
OMonorMYecko  MmpoOneMbl, OOOCHOBBIBAaTH HEOOXOJAMMOCTh MPHUMEHEHHS TPYIIOBBIX  (GopM
B3aUMO/ICHCTBUS MPU pelIeHUH yueOHOM 3a/1auu;

BBIOMpPATh TEMATHKY M METOJIbI COBMECTHBIX JIEHCTBUIN ¢ y4€TOM OOILIMX HHTEPECOB U BOZMOYKHOCTEH
Ka)KJIOTO YIeHA KOJUICKTHBA;



IIPUHUMATh L€JI1 COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBAaTh U KOOPAMHUPOBATH JEHCTBUS MO €€
JOCTHKEHHUIO: COCTABIIATh IUIAH IEHCTBUHN, paclpelensaTh POJIH ¢ YUETOM MHEHUH Y4aCTHHUKOB, 00CYXIaTh
pe3yJbTaThl COBMECTHON pabOTHI;

OLICHMBATh KAayeCTBO CBOETO BKJIAJAa M KaXJOTO YYAaCTHHKAa KOMaHIbl B OOIMMK pe3yapTaT Mo
pa3paboTaHHBIM KPUTEPHUSIM;

IpeiaraTb HOBbIE IIPOEKTHI, OLIEHNUBATH UJIEU C MO3ULIUHA HOBU3HBI, OPUTMHAIILHOCTH, IPAKTUYECKON
3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETMYECKOE IOBEACHHE B PA3JIMYHBIX CUTYalUsX, MPOSIBISTH
TBOPYECTBO M BOOOPaKEHHE, OBITh MHUIIHATUBHBIM.

OgiajeHHe YHMBePCAJIbHBIMH PeryJsiTAHBHBIMM 1eHCTBUSIMH:

1) camoopranu3anus:

HCII0JIb30BAaTh OMOJIOTMYECKUE 3HAHUS JUISl BBISBICHMSI MPOOJIEM M UX PELIEHUS B YKU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTHYECKMX 3HAHUM 1€JIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX JEHCTBUSX
Y TIOCTYTIKaX MO OTHOLIEHUIO K KUBOW MPHUPOJIE, CBOEMY 3710POBbIO U 37J0POBbIO OKPYKAIOIIHX;

CaMOCTOSITEJIBHO OCYIIECTBJIATh MO3HABATENbHYIO NESATENbHOCTh, BBIABIATH MPOOJIEMBI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 3314l B 00pa30BaTEIbHON JEATENILHOCTH U )KU3HEHHBIX CUTYaLIUAX;

CaMOCTOSITEJIbHO COCTaBJATh IUIAH pEIIEHUS MpoOJieMbl C Y4ETOM HMMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPENOUTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciupsATh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEILIECHHUE;

OILICHUBATh IPHUOOPETEHHBIN OTIBIT;

croco6cTBOBAaTh (POPMUPOBAHUIO U MPOSIBICHUIO LIUPOKON 3PYIAUIMH B Pa3HbIX 00JIACTAX 3HAHUU,
MTOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTeIbHBIN M KYJIbTYPHBIA YPOBCHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallWsIM, BHOCUTb KOPPEKTHUBBI B IEATEIBHOCTD, OLICHUBATh COOTBETCTBHE
PE3yJIBTAaTOB LIEISM;

BJIQJIeTh HABbIKAMM IO3HABATENBHOM pediaekcuM Kak OCO3HaHMs COBEpIIAaeMbIX ACHCTBUH U
MBICIIMTEIBHBIX NPOLIECCOB, UX PE3Y/IbTaTOB U OCHOBAHUI, UCHOJIb30BATh MPUEMBI PEPIIEKCUH I OLIEHKU
CUTYalluH, BBIOOpa BEPHOTO pEILICHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIyMEHTBI IPYTHUX IIPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npunsiTHE ceds M APYIrHX:

IIPUHUMAThH ce0sl, IOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIyMEHTBI IPYTHUX MU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPaABO U MPABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh HOHUMATh MUP C MMO3UIUU APYrOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3ynbraThl ocBoeHus mporpaMMbl COO mo O6uosioruu Ha 6a30BOM ypOBHE BKJIFOYAIOT
cnienupuveckue sl yaeOHOTro npeaMera «bruosiorusy HaydHbIe 3HAHUS, YMEHUS M CIOCOOBI ICHCTBUN TIO
OCBOCHHIO, MHTEPIIPETAIMN W TPEOOpPa30BaHUIO 3HAHWMN, BUIBI JCATCIBHOCTH IO IOJYYSHHIO HOBOTO
3HAaHUS W TIPUMCHCHUIO 3HAHWU B PA3JIMYHBIX YYEOHBIX CHTYAllUsAX, a TAKXKE B PEAIbHBIX XHU3HCHHBIX
CUTYallUsIX, CBSI3aHHBIX C OWosorued. B mporpamme mpeIMeTHbIE pe3yiabTaThl MPEACTABJICHBI 1O TOJaM
oOyueHusl.

[IpenmeTHbie pe3ynbTaThl OCBOCHUS YydeOHOro mnpeamera «buonorus» 6 10 Kaacce ITOIKHBI
OTpaXKkaTh:

Cc(OPMHUPOBAHHOCTh 3HAHUK O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX
HayK, B (GOPMUPOBaHNH COBPEMEHHOI €CTECTBEHHO-HAYUYHOW KAPTHHBI MUpa U HAYYHOTO MUPOBO33PEHUS, O
BKJIQJIe POCCHUHCKUX M 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTUH, (YHKIHOHATIHHOMN
IPaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUsSI )KU3HEHHBIX 3a/1a4;



YMEHHE PAacKpbIBaTh COJECpKaHNWE OMOJIOTHYECKUX TEPMUHOB M MOHATHH: JKU3Hb, KJIETKA, OPTaHU3M,
MeTabomu3M (0OMEH BeHIECTB M NPEBpAlICHHE SHEPruH), TOMEOocTa3 (CaMOperyisiuus), YpOBHEBas
OpraHM3alus >KUBBIX CHUCTEM, CAaMOBOCIPOM3BEICHHUE (PENPOAYKIHS), HACIEICTBEHHOCTh, U3MEHUUBOCTD,
pOCT U Pa3BUTHE;

YMEHHME M3J1araTb OMOJIOTMYECKHE TEOPUM (KJIETOYHAs, XPOMOCOMHAs, MYTAallUOHHAs, LIEHTpalbHas
JoTMa MOJIEKYJsipHOW Ouosnorum), 3akonel (I. Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o
LEHTPax MHOTrooOpa3usi U MPOUCXOKACHUS KyabTypHbIX pactenuid H. W. BaBuiosa), onpenenars rpaHuLlbl
WX IPUMEHUMOCTH K )KMBBIM CHCTEMAaM;

YMEHHE BJIAJETh METOJAMU HAy4YHOI'O IO3HAaHUS B OHMOJIOTHMH: HAOIIOJCHHE M OINHUCAHUE KUBBIX
CHCTEM, IMPOIECCOB U SIBJICHUH, OpraHu3alys U MPOBEACHNE OMOIOTUYECKOTO SKCIIEPUMEHTA, BBIIBIKEHHIE
TUIOTE3bl, BBISBICHUE 3aBUCUMOCTU MEXJIY HCCIENYEMbIMU BEIMYUHAMHU, OOBSICHEHHME IOJIyUYEHHBIX
pe3yJbTaTOB, HUCIOJb30BAaHHBIX HAy4YHBIX IOHATHM, TEOpUM M 3aKOHOB, yYMEHHUE [€JlaTh BBIBOJbI Ha
OCHOBAHUU MOJY4YEHHBIX PE3YJIbTATOB;

YMEHHE BBLACHATh CYIIECTBEHHbIE MPU3HAKH BHUPYCOB, KIETOK NPOKAPHOT M  IYKapuoT,
OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
MIPEBPALLEHUS SHEPTUU B KJIETKE, (POTOCHUHTE3A, IUIACTUYECKOTO U SHEPreTUUECKOro 0OMeHa, XeMOCHHTE3a,
MHUTO3a, MEH03a, OIJIOJOTBOPEHHU S, PpAa3MHOKEHHUS, MHANBH1yaIbHOTO Pa3BUTHsI OpraHiu3Ma (OHTOrEHE3);

YMEHHE NMPUMEHATh NOJYyYEHHbIE 3HAHUS Uil OObSICHEHHS OMOJIOTMYECKHX IPOLIECCOB M SIBICHUH,
JUI TIPUHSTHS TPAKTUYECKUX pPELIEHUI B MOBCETHEBHOM >KM3HHM C LeNbl0 oOecreueHus: 0e30MacHOCTH
CBOET0 370POBbsI U 3JI0OPOBBSl OKPYXKAIOUIUX JIOeH, COOJIOACHHS HOPM TI'PAaMOTHOTO TOBEJIEHUS B
OKpYXaIoIlel MPUPOJTHON Cpeie, MOHUMaHUe HEOOXOAMMOCTH MCIOJIb30BaHUS JTOCTIKEHUM COBPEMEHHOMN
OMOJIOTHHN U OMOTEXHOJIOT U JUIsl pallMOHAIBHOTO MPUPOIOTIOIb30BaHNUS;

YMEHHE peuiaTh 3JIEMEHTapHbIE T'€HETUYECKHE 3aJaud Ha MOHO- M JUTHOpPHAHOE CKpellMBaHUE,
CIIETUIEHHOE HacJIeJOBaHHE, COCTaBISATh CXEMbl MOHOTHMOPHIHOTO CKpPEUIMBAHUS JUIsl TpeacKa3aHus
HacJIeIOBaHUS MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBHITIOJHATH JTA0OpATOPHBIE W TPAKTUYECKUE PpalbOThI, COOMIOIATh TpaBuia mpu padore ¢
y4eOHBIM U J1a00OpaTOPHBIM 000PYAOBaHUEM;

yMEHHE KPUTHYECKHU OLICHMBATh W MHTEPIPETUPOBATH MH(OPMAIHIO OMOJOTUYECKOTO COJIEp>KaHus,
BKJIIOUAIOUTYIO TICEBJIOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX MCTOYHHMKOB (CpEICTBAa MaccoBOil HH(opMaiuu,
HAy4YHO-TIOMYJISIPHbIE MaTepuajbl), ATHUYECKHUE AaCMEKThl COBPEMEHHBIX HCCIEOBaHUNH B OHUOJIOTHH,
MeJUINHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHbIE MUCHMEHHBbIE W YCTHBIE COOOIIEHHs, 000011as OUOJOTHYECKYIO
MH(OPMALIHIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO HMCIIOJIb30BATh MOHATUIHBIN anmapaT OUOJIOTHH.

[IpenmeTrHbie pe3ynbTaThl OCBOGHUS yueOHoro mnpeamera «buonorus» ¢ 11 Kracce NOMKHBI
OTpPAXKaTh:

chOpMUPOBAHHOCTH 3HAHUI O MECTE W POJIM OMOJIOTUU B CHUCTEME HAYYHOT'O 3HAaHUS €CTECTBEHHBIX
HayK, B (GOPMHUPOBAHUH COBPEMEHHOI €CTECTBEHHO-HAYYHOW KapTUHBI MUPA U HAYYHOT'O MUPOBO33PEHUS, O
BKJIaJIE POCCUUCKHX M 3apyOekHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (QYHKIIMOHATHLHOM
IPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHMSI )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPBIBATh COJCpKAHUE OHOJIOTMYECKUX TEPMUHOB U TOHSATUN: BHJ, TMOMYJISIIHS,
reHo(OH, DSBOJIONUS, IBWXKYIIHE CHIBI ((aKTOpbl) SBOJIOINUH, MPUCIOCOOIEHHOCTh OPraHU3MOB,
BHUJI000pa30BaHUe, IKOJIOTHUYECKHE (DAKTOPHI, IKOCUCTEMA, MPOAYIIEHTHI, KOHCYMEHTBI, PEIYyLEHTHI, LENu
MUTaHUS, SKOJOTHYeCcKast MupaMuaa, OuoreoreHos, ouocdepa;

yMEHHE H3JaraTh Ouoiornueckue Teopuu (dBomronoHHas teopus Y. [lapBuHa, cUHTeTHUYecKas
TEOpHUsl HBOJIOLMHU), 3aKOHBI M 3aKOHOMEpHOCTH (3apojsimieBoro cxonactBa K. M. bapa, uepenoBanus
TJIaBHBIX HampaBieHuidd u myteit sBomrormu A. H. CeseprioBa, yuenusi o 6uocdepe B. U. Bepnanckoro),
ONpEeNENATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM,;

YMEHHE BJAJIETh METOJaMH HAyYHOTO TMO3HAHUS B OHOJIOTHH: HAONIONEHUE U OIMHMCAHUE >KUBBIX
CHCTEM, TIPOIIECCOB U SIBICHUH, OpraHU3aIusl U MPOBEICHIE OMOJIOrHYeCKOTr0 SKCIIEPUMEHTA, BBIIBIKEHUE
TUTOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXAY HCCIEAYEMbIMH BEIUYHMHAMH, OOBSCHEHHE IOTYYSHHBIX
pe3yJbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX IIOHATHM, TEOPUHA W 3aKOHOB, YMEHHE [€JaTh BbIBOJBI Ha
OCHOBAHMH NOJIYYEHHBIX PE3YJIbTATOB;



YMEHHUE BBIJCIATh CYIIECTBCHHbIC TPU3HAKK CTPOCHUS OHOJIOTUYECKUX OOBEKTOB: BHIIOB,
MOMYJISUN, TPOXYLEHTOB, KOHCYMEHTOB, PEIyLEHTOB, OHOTEOIEHO30B M OSKOCHCTEM, OCOOCHHOCTH
MIPOIIECCOB: HACJIC/ICTBEHHOMN U3MEHYHBOCTH, €CTECTBEHHOTO orbopa, BUI000pa3oBaHus,
MPUCTIOCOOJICHHOCTH OPraHU3MOB, JCHCTBHS SKOJIOTUYECKUX (DAKTOPOB HA OPTaHU3MBI, TIEpEHOCAa BEIIECTB
U TOTOKAa DHEPrMM B SKOCHCTEMaX, AHTPOTIOTEHHBIX H3MEHEHHH B JKOCHCTEMAax CBOEW MECTHOCTH,
KPYroBOpOTa BEIIECTB M OMOT€OXMMUYECKUX LIUKIIOB B Onocdepe;

YMEHHE MPHUMEHSTh MOJYYeHHBIC 3HAHUS JUIsI OOBSICHEHHSI OMOJIOTUYECKUX IMPOIIECCOB M SIBJICHUH,
JUIS. TIPUHATHS MPAKTUYECKUX PEIICHUH B TMOBCEJHEBHOW JKM3HU C IENbl0 oOecreyeHus 0e30MacHOCTH
CBOETO 37I0POBbSI M 3JI0POBbS OKPYXKAIOIIUX JIOJEH, COONIONEHUS HOPM T'PAMOTHOTO TOBEICHHS B
OKpYKaroIlel MpUPOJHON cpene, TOHUMaHue HEOOXOAMMOCTH MCIOIb30BAHUS JOCTHKEHUNA COBPEMEHHON
OMOJIOTHY /TSl PAIIMOHATIEHOTO TIPUPOIOTIONH30BAHUS;

YMEHHE pelIaTh >JIEeMEHTapHbIe OHOJIOTHYECKHE 3a7adyl, COCTABIATH CXEMBI MEPEHOCA BEIIECTB H
SHEPruM B 3KocucTeMax (Lenu MUTaHus);

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U MpaKTHUecKue paboThl, coOMOAaTh MpaBuia Ipu padboTe ¢
y4eOHBIM U J1a00PaTOPHBIM 000PYIOBaHHUEM;

YMEHHE KPUTHYECKH OLIEHUBATh W MHTEPIPETUPOBATH MHMOPMAIMIO OMOJIOTHYECKOTO COACPIKaHus,
BKITIOYAIOIIYIO TICEBJIOHAYYHBIE 3HAHUS W3 Pa3IMYHBIX MCTOYHHUKOB (CPEICTBa MAcCOBOW HWH(OpMAINH,
HAYYHO-TIOMYJISIPHBIE MaTePHaIbl), pACCMaTPUBATh III00ATBHBIE KOJIOTUUECKUE MTPOOIEMBbI COBPEMEHHOCTH,
(hopMHpOBATH MO0 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3HUIIHUIO;

yMEHHE CO37aBaTh COOCTBEHHBIC NMHCHMEHHBIE W YCTHBIE COOOIIEHUs, 0000IIas OMOJIOTHYECKYIO
WH(POPMAIIHIO U3 HECKOJIBKUX NCTOYHUKOB, TPAMOTHO MCIIOJIH30BaTh MOHATHHHBIN ammmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaundyecTBO 9acoB DJIeKTPOHHBbIE
o HanmeHnoBaHue pa3je/ioB U TeM (undposbie)
Ne n/m e —— Beero KO;TpOJIbHBIe HpﬁaKanecm/le 06pA30OBATEIBHbIE
padoTsI padoThbI pecypesI
bu6mmoreka [{OK
1 buonorus kax nayxa 2 0.5 https://m.edsoo.ru/7f41c292
2 JKuBble crCcTEMBI M MX OpPraHU3aLus 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
3 XUMHYECKHH COCTaB U CTPOECHUE KIIETKHA 8 1 bubmaorexa [IOK
p https://m.edsoo.ru/7f41c292
bu6moreka [IOK
4 FKM3HENeATENLHOCT, KICTKH 6 https://m.edsoo.ru/7f41c292
5 PasMHOkeHNE 1 MTHAMBUAYAIbHOE PA3BUTHE 5 1 bubnuoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
v Cenexkuust opranu3MoB. OCHOBBI 3 bu6moreka [IOK
OMOTEXHOJIOIMHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 Enbmorexa OK
p p https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10O ITPO'PAMME 34 0 4
11 KJIACC
KoaunvecTBo yacoB JJIeKTPOHHBbIE
Y HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/m EpOrpaMMEI Beero KoﬁnTpom,m,le HpﬁaKaneCKne 06PA30BATEIbLHBIE
padoTsI padoThI pecypebi
1 DBOJIFOIIMOHHAS OMOJIOTHS 9 1 bubmuoreka [JOK

https://m.edsoo.ru/7f41cc74
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5 Bo3HUKHOBEHHE U Pa3BUTHE KU3HU Ha 3eMiie 9 0.5 Bbubnuoreka [IOK
https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl ¥ OKpY)KaroIas cpejia 5 1 Bubarorexa IIOK
https://m.edsoo.ru/7f41cc74
4 CooO0riecTBa 1 SKOJIOTHUECKHAE CUCTEMBI 9 bubnuorexa [JOK
https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 bubimoreka [IOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2,5
MOYPOYHOE IIJIAHUPOBAHHUE
10 KJIACC
Kosn4yecTBo yacos Jara JJIeKTPOHHBbIE HUPPOBbIE
Ne i/m | Tema ypoka Konrpoabusie | IIpakTuueckue oOpa3oBaTe/ibHbIE
Bcero U3y4YEeHUs
padoThbI padoThI pecypcel
bu6mmoreka [JOK
1 buosorus B cucremMe HayK 1 3.09 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUSA KUBOU TPUPO/IBI.
5 [IpakTueckas paborta Ne 1 1 05 10.09 bubnunoreka [JOK
«Mcrnoap30BaHKe Pa3INYHBIX METOJIOB IIPH ' ' https://m.edso0.ru/863e6122
W3YYEHUU OMOJIOTHYECKIX OOBEKTOBY
3 buonorudeckue cuctemsl, IPOIECCH U UX 1 17.09 bubnunoreka [JOK
H3yUYCHUE ' https://m.edso0.ru/863e6564
4 XHUMHUYECKUM cocTaB KIeTKU. Boma u 1 24.09 bu6mmoreka [JOK
MUHEpaJIbHbIE COJIH ' https://m.edso0.ru/863e674e
5 benxu. CocTaB u cTpoeHne OeKoB 1 1.10 Egggﬁ;:;ﬁiiﬂﬁl%g%b?z
6 depMeHTbI — OHOJIOTHYECKHE 1 0.5 8.10 bubnuoreka [IOK
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
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karanu3atopsl. Jlaboparopuas padora Ne 1
«M3ydyeHne KaTaIUTUYECKOM aKTUBHOCTHU
(dbepMeHTOB (Ha mpUMeEpe aMHJIa3bl WK
Karajasbl)»

https://m.eds00.ru/863e6h72

bubmmoreka [{OK
! YraesoneL. Jiunue! 1510 https://m.edso00.ru/863e6870
bubmmoreka [{OK
8 Hyxneunosbie kucnotsl. AT® 22.10 https://m.eds00.ru/863e6d5¢
9 Hcropust u MeTO1bl U3y4EHHUSI KIETKU. 511 bubnnorexa [JOK
Knerounas Teopus ' https://m.edso0.ru/863e6e88
10 KieTka xak 1eaocTHas )KuBasi CUCTEMa 12.11
CtpoeHnune sykapuoTHYECKON KIIETKH.
o s 65 b Busorea 10
11 - 51603 o GaKTe HI;I o MH;{ 0CKOTIOM ;{a 0.5 19.11 https://m.edso00.ru/863e6ff0
P p $ P https://m.edso00.ru/863e716¢
TOTOBBIX MUKpOITpernapaTax u ux
OITUCAHUE
bu6mmoreka [IOK
12 OOMeH BelIeCTB WK META00IN3M 26.11 https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 dotocunTe3. XeMOCHHTES 3.12 https://m.eds00.ru/863e7c98
. bu6mmoreka [JOK
14 DHepreTUYecKuii 0OMeH 10.12 https://m.eds00.ru/863e7aae
’KuzHeHHbIN MK KISTKU. [lenenue
5 KJEIeTé(I/I. Muro3s. JlabopaTopHas padota Ne 3 0s 710 Bubmiorexa LIOK
«Habmrogenue MruTo3a B KJIIETKaX KOHUYUKA ) ) https://m.eds00.ru/863e7dc4
KOpeIllKa JTyKa Ha TOTOBBIX
MHKpOIIpenapaTax»
16 buocunTes G6enka. Peakuys maTpuaHOTO 24.12 bu6mmoreka [JOK
CHUHTE3a ' https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 Tpancnsmus — OuocunTte3 Oenka 14.01 https://m.eds00.ru/863e796e
bu6nmoreka [JOK
18 HekneTounsie popmbl 3KM3HH — BUPYCHI 21.01 https://m.eds00.ru/863e7540
19 @DopMBbl pa3MHOKEHUSI OPraHU3MOB 28.01 bubnuoreka [IOK
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https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e

bubmuoreka [JOK

20 Meiios 4.02 https://m.eds00.ru/863e7f4a
OO0pa3oBaHUe U Pa3BUTHE MOJIOBBIX KJICTOK.

21 OmnonotBopenue. JlabopaTopHast pabora Ne 05 11.02 bubnuorexa [JOK
4 «3yueHue CTpOCHHS TIOJIOBBIX KIIETOK Ha ' ' https://m.edso0.ru/863e81b6
TOTOBBIX MUKPOIIpENapaTax»

bubmmoreka [{OK

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB 18.02 https://m.eds00.ru/863e8436

23 I'eneTnka — Hayka O HaCJIE€JCTBEHHOCTH U 25 02 bubnnorexa [JOK
MU3MEHYHUBOCTH ' https://m.edso0.ru/863e862

24 3aKOHOMEPHOCTH HACIIEIOBAHUS 403 bubmuorexa [JOK
MPU3HAKOB. MOHOTHOPHIHOE CKPEIBAHUE ' https://m.edso0.ru/863e8878

o5 JuruGpuHoe ckperuBaHyie. 3aKoH 11.03 bubnuoreka [IOK
HE3aBHCHUMOT'0 HACJICIOBAHNUS PHU3HAKOB ' https://m.edsoo.ru/863e89a4
CueruieHHOE HaclleZJOBaHUE MTPU3HAKOB.

o
26 ;I;%iﬁgia;opﬁffggpﬁ}é:rlgggq e 0.5 18.03 bubmorexa HOK
https://m.edso0.ru/863e8c60
JTUTHOPUTHOTO CKPEIIUBAHUSA Y IPO30(HUIIBI
Ha TOTOBBIX MUKpPOTIpENapaTax»

27 I'eneruka nona. HacinenoBanue npu3HaKoB, 204 bu6mmoreka [JOK
CLIETJIEHHBIX C TTOJIOM ' https://m.eds00.ru/863e8c60
N3menunBocTs. Henacnencreennas
M3MEHYUBOCTh. JJaboparopHas padota Ne 6.

o8 N3ydenne MmoauuKamoHHON 05 8.04 bu6mmoreka [JOK
HU3MEHYHMBOCTH, IIOCTPOECHUE ' ' https://m.edsoo.ru/863e8efe
BapHUAIIMOHHOTO PAJia U BApUAITIOHHOMN
KpUBOM»

HacnenctBenHas ”3MEHYHBOCTb.

29 JIaGopartopHas pabota Ne 7. «Ananu3 05 1504 bubnuoreka [IOK
MyTalui y 1po30¢uiibl Ha TOTOBBIX ' ' https://m.edsoo.ru/863e8efe
MUKpOTpenaparax»

30 I'eneTuka yenoseka 22.04 bubmorexa LHOK

https://m.edso0.ru/863e8d78
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PesepBHeIit ypok. O000IICHHE 11O TEME

31 «HacimeacTBeHHOCTh 1 HI3MCHYHUBOCTD 1 29.04
OpPraHU3MOBY
32 Cenexius Kak HayKa U TpoIIece 1 6.05 Eggg?/ﬁzzicﬂ?gj/%%%l 4
33 Meto1bl M JOCTHKEHUSI CEJIEKIUH PACTEHUI 1 13.05 bubmmoreka [{OK
U )KUBOTHBIX https://m.edso00.ru/863e9214
34 BroTexHoN0THS Kak 0Tpacib MPOU3BOJICTBA 1 20.05 E’;[IS?L?/(;;ZI;ZC];E)?IS/86369336
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
I[TPOI'PAMME
11 KJJACC
KosunyecTBo yacoB Jara JJIeKTPOHHBbIE HU(PPOBHIE
Ne n/m Tema ypoka Beero Konrtpoabubie | IlpakTnueckue W3yaeHus o0pa3oBaTe/bHbIE
padoThI padoThI pecypchbl
1 DBOJIIOLHS U METOJIbI €€ N3YUEHUS 1 3.09 bu6mmoreka [IOK
https://m.edsoo.ru/863ea20e
5 Hcropus pazButus npeacraBieHuii 00 1 10.09 bubmuorexa [JOK
SBOJIIOIUH https://m.edso0.ru/863e9570
3 MuUKpO3BOTIOLMS 1 17.09 bu6mmoreka [JOK
https://m.edsoo.ru/863e9cle
[Tonmynsiuus Kak 3IeMEHTapHas eUHULIA BUIA bu6mmoreka [JOK
u 3Bosronuu. Jlabopatopnas padora Ne 1 https://m.edso0.ru/863e99c6
4 1 0.5 24.09
«CpaBHEeHHE BUJIOB 110 MOP(HOIOTUYECKOMY
KPUTEPHUIO»
5 JIBuoKkymine cuibl (3eMeHTapHbie (PakTophl) 1 110 bubnunoreka [JOK
SBOJTIOIIMH https://m.edsoo.ru/863e9dad
6 EctecTBeHHbIi 0TOOP U €ro hopMbl 1 810 bubnuoreka [IOK
https://m.edso0.ru/863e9ed0
Pe3ynbTarhl 3BOMIONMU: IPUCTIOCOOIEHHOCTD bu6mmoreka [JOK
7 OpPraHu3MOB U BU1000pa30BaHMUE. 1 0.5 15.10 https://m.edsoo.ru/863e9fde

JlaboparopHas pabota Ne 2 «Onmcanue
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HPHUCIIOCOOICHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKkTepa

Hamnpasnenus u mytu MaKkpo3BOJIIOLIUU

bubmuoreka [JOK

8 22.10 https://m.edsoo.ru/863e9cle
9 HeobOpaTumocTs 3BOITIONINN 511
10 Ucropus xu3nu Ha 3emiie 1 METObI € 12.11
W3YYCHUS
11 ['unoTe3bl NPOUCXOXKACHUS )KU3HU Ha 3eMIie 1911 bubnuorexa [JOK
' https://m.edso0.ru/863ea5a6
12 Pa3BuTHe )xu3HM Ha 3emMIie 1o 3paM U 26.11 bubnuorexa [JOK
nepuoIaMm ' https://m.edsoo.ru/863eabbe
OCHOBHBIE ATarbl YIBOJTIOIUN PACTUTEIIHLHOTO bubnuorexa [JOK
13 Y J)KUBOTHOTO Mupa. [Ipaktiueckas padota Ne 05 312 https://m.edsoo.ru/863ea8bc
1 «M3y4yeHune HCKOIMAaeMbIX OCTaTKOB ' '
PaCTeHHIA W )KUBOTHBIX B KOJUICKITHASX)
14 CoBpeMeHHas cucTemMa OpraHu4ecKoOro MUpa 10.12 bubmuorexa [JOK
' https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJI0OBEKa (aHTPOTIOTEHE3) 1712 bubmuorexa [JOK
' https://m.edsoo.ru/863eac2c
16 JIBwxyimue cuitbl ((pakTophl) aHTPOIIOTEHE3a 2412 bubmuorexa [JOK
' https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJMH SBOJIIOLMH YEI0BEKA 14.01
UenoBeueckue pachkl U IPUPOIHBIC bubmuoreka [JOK
18 21.01 )
aJlalTaluy YeJI0BEKA https://m.edso0.ru/863eaca2
PesepBHrlit ypok. O6001IeHHE 10 TEME
19 «BO3HUKHOBEHWE U Pa3BUTHE KU3HHU HA 28.01
3emiie»
20 DKOJIOTHS KaK HayKa 4.02
21 Cpenpl oOuTaHus 1 SKOJIOTHYECKUE (HaKTOPbI 11.02 bubnunoreka [JOK
' https://m.edsoo.ru/863eafec
AbuoTtnueckue (akropsl. JlaboparopHas bubnuorexa [IOK
pabota Ne 3. «Moposoruueckue https://m.edso0.ru/863eb10e
22 O0COOCHHOCTH PaCTEHHI U3 Pa3HBIX MECT 0.5 18.02

oOutanus». Jlaboparopnas pabota Ne 4.
«BnusiHMe cBeTa Ha pOCT M pa3BUTHE
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https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

YCPCHKOB KOJICYyCa»

buotuueckue pakTopsl bubmmoreka [JOK
23 pascop . 25.02 https://m.edscﬂ).ru/863eb348
DKOJIOTHYECKHUE XapaKTEPUCTUKU
nonyssinud. [Ipaktudeckas padora Ne 2
24 «Ho}z’[cqléT HJIOIT)HOCTI/I nonynr;unﬁ pa3HbIX 1 0.5 4.0
BUJOB PACTECHUIN»
o5 Coo0riecTBa OpraHu3MOB — OHOIIEHO3 1 11.03 bubnuorexa [JOK
https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CUCTEMBI (IKOCHCTEMBI) 1 18.03 bubnuorexa [JOK
https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKa3aTEIN YKOCHCTEMBI. bubmmoreka [{OK
27 Dkosornyeckue nupamuibl. CBONCTBA 1 2.04 https://m.edsoo.ru/863eb5fa
skocucteM. CyKueccust
28 [TpupoTHBIE SKOCHUCTEMBI 1 0.5 8.04
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1 0.5 15.04
30 buocdepa — rmobdanpHas sxkocucTema 3eMiu 1 2904 bubmuorexa [JOK
https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOCHEpPHI 1 2904 bubmuorexa [JOK
https://m.edsoo.ru/863ebd16
32 UYenoseuecTBo B Onochepe 3emiu 1 6.05
33 CocyiiecTBOBaHHE TPUPOJIBI U YEIOBEYECTBA 1 13.05 bubmuoreka [JOK
https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O6001IEHUE TEMBI
34 «CO(I))6I_I_ICCT]}3’§ u axonoriluqecxne CUCTEMBD» 1 20.05
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



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

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUYEBHBIE MATEPUAJIBI V151 YAEHUKA

1. VYyebuuk: buonorus. 10 kmace: yueb. st 00meodpazoBar. opranu3anuii: 6a3oBbId
yposens/ (J1.K. bensieB u np.); mox pen. JI.K. bensera u I'.M. [pimmuma. — 60-¢ u3x. — M.
[Ipocsemienue, 2019.r.

2. YuebOnuk: buosorus. 11 knmacc: yue0. s o0meo0Opa3oBar. opranu3aruii: 0a30BbIi
yposens/ ([1.K. bensieB u np.); mox pen. [1.K. bensera u I.M. [Ipimmnna. — M.:
[Ipocsemenue, 2020.r.

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA

1. VueGuuk: buonorus. 10 kmacc: yae0. A o6meo0pa3oBar. opraHu3anuii: 6a30BbIi
yposens/ (JI.K. bensieB u ap.); mox pen. JI.K. bensera u .M. [IpiMmuma. — 60-¢ u3a. — M.
[Ipocsemienue, 2019.r.

2. YuebOnuk: buosorus. 11 kmacc: yue0. s o0eo0pa3oBar. opraHu3anuii: 0a30BbIH
ypoBens/ ([.K. bemnsieB u ap.); nox pen. 1.K. bensiera u I'.M. Ipimimuna. — M.
[Ipocsemenue, 2020.r.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
bu6mmoreka IJOK



