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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 B3anMOOOYCIOBICHHOCTH LIEJCH, COIEp)KaHHs, pe3yabTaTOB OOyueHHs M TpeOOBaHUU K
YPOBHIO TMOJATOTOBKH BBITYCKHHKOB, MOJOXEHHS 00 OOMMX LEIsIX M NPUHIUMAX, XapaKTePU3YIOIIUX
COBPEMEHHOE COCTOSIHHE CHCTEMBI cpefHero oOmiero oOpasoBanus B Poccuiickoit denmepanuu, a Takxke
MOJIOKEHUsST O crneunduke Ouosiorny, €€ 3HAYEHUU B IO3HAHUM JKUBOM NpUPOJbl M oOecreueHuu
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 Mo pasjelaM M TeMmaM, PEKOMEHAYeMYIO
MIOCJIEIOBATEIbHOCTh M3Y4YEHMsI y4eOHOro Marepuaia ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKHU 00pa30BaTEIILHOTO MPOIIECCa, BO3PACTHBIX 0COOCHHOCTEH 00YyJaroIuXcs.

B mnporpamme mo OHONOrMM TaKKe YUWUTBHIBAIOTCA TPeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHbIM U IMpPEeIMETHBIM pe3yibTaTaM OOydeHUs B (OPMUPOBAHHWU OCHOBHBIX BHUJIOB Yy4€OHO-
MO3HABATEIbHON  JEATENIbHOCTH/Y4eOHBIX  JEHCTBUH  OOydyaroluxcs IO OCBOEHHIO  COJEP)KAaHUSA
O6uo0rnuYeckoro oopazoBaHusl.

B nporpamme mno Owosoruu (10-11 knaccel, 0a30BBIi  ypOBEHb) peEaJM30BaH MPUHIIMII
MIPEEeMCTBEHHOCTH B WM3Y4E€HUU OMOJOrUM, Oiiarojaps 4emy B HEil MpocMaTpHBaeTCsl HAlPaBICHHOCTh Ha
pa3BUTHE 3HAHUMN, CBSI3aHHBIX C (POPMUPOBAHUMEM €CTECTBEHHO-HAYYHOIO MHPOBO33PEHHUS, HEHHOCTHBIX
OpUEHTAlM JMYHOCTH, SKOJOTMYECKOIO MBILIUIEHUS, MPEACTAaBIEHUIl O 3J0pOBOM 00pa3e XKH3HU H
OepeXHBIM OTHOIIEHHEM K OKpyxkatouiedl mnpuponHoit cpeae. Ilostomy Hapsinay ¢ u3ydeHUEM
00111e0M0IOrMUECKUX TEOPUM, a TaKXKe 3HAaHUH O CTPOEHUU JKUBBIX CUCTEM PAa3HOIO PaHra U CYIIHOCTH
OCHOBHBIX IIPOTEKAIOIIUX B HUX IPOLIECCOB B POrpaMMe 10 OMOJIOTUH yI€JIEHO BHUMAaHHE UCIIOJIb30BaHHIO
IIOJIydEHHBIX 3HAHUH B IIOBCEIHEBHOW JKM3HM [UId PpELICHUs MNPUKIATHBIX 3aJad4, B TOM YHCIE:
NpO(UIAKTUKYA HACJEACTBEHHbIX 3a00JE€BaHUN YENOBEKa, MEIUKO-T€HETUYECKOI0 KOHCYIbTHPOBAHHS,
00OCHOBaHMS HKOJIOTHUECKH 11€7ecO00pa3HOro IMOBEIEHHUS B OKpYy’)Karolled NMPUPOTHON cpese, aHanu3a
BIIMSIHUSL XO35IIICTBEHHON NIEATEIbHOCTH YEI0BEKA HAa COCTOSIHUE IPUPOJHBIX U MCKYCCTBEHHBIX YKOCHUCTEM.
VYcunenue BHUMaHUS K NPHUKJIAIHON HAIpPaBICHHOCTH ydyeOHOro mpeamera «bHOJOrHs» MPOJUMKTOBAHO
HEOOXOUMOCTBIO O0€cleYeHus] YCIOBMM JJIsl pelIeHHs OJHOM M3 aKTyaJbHBIX 3a4ad ILIKOJIbHOTO
Ouoslornyeckoro o0Opa3oBaHMs, KOTOpas Ipeinojaraer (pOpMUpOBaHHME Yy OOYYarOLIUXCS CIOCOOHOCTH
aJlanTUPOBAThCA K U3MEHEHUSAM IMHAMUYHO Pa3BUBAOLIETOCS COBPEMEHHOTO MUpA.

buosiorus Ha ypoBHe cpeaHero oOiiero oopa3oBaHusl 3aHUMaeT BakHoe Mecto. OHa obecneunBaeT
¢dbopmMupoBaHue y OO0YyYaroLUXCS NPEACTABICHUM O HAy4yHOH KapTUHE MHpa, paclupsieT U 00o0miaer
3HaHUS O KUBOW MpUpOJE, €€ OTIMUUTENbHBIX IPU3HAKAX — YPOBHEBOI OpraHU3alMy U BOJIIOLMH, CO3/1aET
YCIOBMS JUISL: TIO3HAHUS 3aKOHOB JKUBOM Hpuponabl, (HopMUpOBaHMS (QYHKIMOHAIBHOM 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 oOywaromuxcsd. M3ydenue Ouosiornn oOecreynBaeT
yciaoBus Ui (POPMUPOBAHMSI WHTEIUIEKTyalbHbIX, KOMMYHHMKAIIMOHHBIX M HH()OPMAIMOHHBIX HABBIKOB,
ACTETUYECKOM KYJIbTYpBI, CIIOCOOCTBYET WHTETpallMd OHOJOTMYECKUX 3HAHUM C TNpEeACTaBICHUSAMH U3
JIpYruX Y4eOHbIX NPEIMETOB, B YAaCTHOCTH, (PU3MKHM, XMMHMU U Teorpaduu. Ha3zBaHHBIE MOJNOXKEHUS O
IpeJHa3HauYeHUH ydeOHoro mnpenmera «buosorus» cOoCTaBUIM OCHOBY Ul OIpeleNeHHs MOJXOJ0B K
0TOOPY U CTPYKTYPUPOBAHHUIO €r0 COAEPKaHUS, IIPEJCTABICHHOTO B IpOrpaMme 1o OHOJIOTHH.

OT10op conepxanus ydyeOHOro mnpeamera «buosiorus» Ha 0a30BOM YpOBHE OCYIIECTBIIEH C MO3MIMI
KYJIBTYpOCOOOPa3HOTO IMOJIX0/a, B COOTBETCTBUHM C KOTOPHIM OOy4aroIIMecs: JOJDKHBI OCBOMTH 3HAHHS U
yMEHUS, 3HauuMble M1 (GOPMHPOBAaHUS OOIIEH KyIbTYypbl, ONpEICIAIOIINE aJeKBaTHOE IOBEIECHUE
YeJoBeKa B OKpY)Karollell MpUpoJHON cpene, BOCTpeOOBaHHbIE B MOBCEIHEBHON JKU3HU U MPAKTHUECKOM
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 TMPHOPHUTETHOTO 3HAYCHHS 3HAHUKA OO0 OTIMYUTEIBHBIX OCOOCHHOCTSAX >KMBOW MPHPOJIBI, O €&
YPOBHEBOH OpraHM3allid U JBOJIOIMH. B COOTBETCTBMH C 3THM B CTPYKType Y4eOHOro mpeamera
«buonorus» BBIIEIECHBI CIECAYIOLIUE COIAEP/KATENbHbIC TUHUU: «buosorus Kak Hayka. MeToabl Hay4HOro
no3HaHusy, «KieTka kak Ouosoruueckas cucrema», «Opranuzm Kak Omosioruaeckas cucrema», «Cucrema u
MHOT000pa3ue OpraHMu4YecKoro MHpay, «IBOJIOUUS KUBOH NPUPOAB), «IKOCHCTEMBI M TMPHUCYIIHE UM
3aKOHOMEPHOCTH.

Lenp uzyuenns yuebHnoro npenmeta «buosnorus» Ha 6a30BOM ypOBHE — OBJAJICHHE O0yJarOIIUMUCS
3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAJIHHON OpPTraHU3aIMH KUBBIX CHCTEM PAa3HOTO paHTa U MPHOOpEeTeHHEe
YMEHHUH UCIIOb30BaTh 3TU 3HAHUS U TPAMOTHBIX JICHCTBUH B OTHOIICHHH OOBEKTOB XHUBOW HMPUPOIBI H
pelIeHUs pa3IMYHbIX )KM3HEHHBIX POOJIEM.

JlocTrkeHue Leiau u3ydeHust yueoHoro npeamera «buosiorus» Ha 6a30BOM ypoBHE 00ecCTIeuMBaETCs
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 HaydyHOTO [O3HaHUSA, CTPOCHHUH, MHOT000pasuu Hu
OCOOEHHOCTSIX KMBBIX CHCTEM DPAa3HOTO YPOBHS OpraHM3al[iM, BBIAAIOIIMXCS OTKPBITUSAX U COBPEMEHHBIX
HCCIICIOBAHUIX B ONOJIOTHH;

(dbopMupoBaHue y 00y4yaronuxcs M0o3HaBaTENbHbBIX, MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IpOLIECCe aHalIM3a JaHHBIX O MYyTAX pa3BUTHUS B OWOJIOTMM HAYYHBIX B3TJISAOB, MJEH M TMOJIXOJOB K
M3YYEHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aluu;

CTaHOBJIEHHE y 00y4arolmuxcst o0men KyabTypbl, (YHKIIMOHAIBHONW IPaMOTHOCTH, Pa3BUTHE YMEHUN
OOBSACHATH U OIICHUBATh SIBJICHUS OKPY)KAIOIIEr0 MHUpa >KUBOM MPHUPOJbI HA OCHOBAHUU 3HAHUU U OIBITA,
MOJIyYE€HHBIX MPU U3Y4E€HUU OMOJIOTUH;

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

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

OCO3HaHHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUM JJs MOBBILIEHUS YPOBHS 3KOJIOTMYECKOH 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
cobmoieHre Mep NpoPUITAKTUKH 3a00JI€BaHUN.

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

Jlnst u3yueHust 6uosnoruu Ha 6a30BOM ypOBHE CpelHero oOriero oopa3oBaHus OTBOAUTCS 68 yacoB: B
10 knmacce — 34 vaca (1 gac B Henenio).

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:

[Hoptpersr: Y. Hapsun, I'. Menaens, H. K. Konsuos, [Ix. 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. Kodhepmentsl. Butamunbl. Otnnuust GepMEHTOB OT HEOPTAaHUYECKUX KaTaIn3aTOPOB.

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, TIJIMKOKAUKC, UuX (QyHKUIUU.
[Tnazmatuueckass memOpaHna, e€ coiicTBa U QyHkuuu. [lutonnazma u e€ opranouasl. OnHOMEMOpaHHBIE
opranouasl kinetrku: OIIC, ammapar ['onpmku, nm3ocoMbl. [lomyaBTOHOMHBIE OpPraHOWABl KIIETKH:
MUTOXOHJAPHUH, TuIacTUAbl. lIporcxoxkaeHne MUTOXOHAPUN W mactul. Bunmel mnactun. HememOpanHbIe
OpraHoubl KIETKU: PHOOCOMBI, KIIETOUHBIHN LIEHTP, EHTPHUOIU, PECHUYKH, )KTyTUKU. DYHKIIMH OPraHOUI0B
KJIETKH. BkiroueHus.

Snpo — perynsTopHslil neHTp KieTku. CTpoeHue aapa: saepHas 000J0uKa, KapuoIuiasmMa, XpoMaTuH,
SIPBILIKO. 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.

Juarpammbl: «PacnpeneneHne XUMHUYECKUX JIIEMEHTOB B HEXHUBOW mpupoie», «Pacmnpenenenue
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», «Crtpoenmne monekynbsl AT®», «CrpoeHue 3yKapuOTUYECKOW KIETKH», «CTpoeHue
XKUBOTHON KIeTKN», «CTpoeHue pacTUTENbHOU KIETKW», «CTpO€HHE NPOKAPUOTUYECKON KIETKHUY,
«CTpoeHue siipa KIETKn», «YTIEBOAb, «JIumuab.



O6opynoBaHue: CBETOBOH MHUKPOCKOI, 00OpyIOBaHUE AJsl MPOBEACHUS HAONIOICHUA, W3MEPEHUH,
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 CTpOEHHUs KIETOK PAaCTEHUH, JKMBOTHBIX M OaKTEPHH IO
MHKPOCKOIIOM Ha TOTOBBIX MUKpOTIpENapaTax U UX OIMHUCAHHUE.

Tema 4. /Ku3HeneATeJIbHOCTH KIETKH.

OOmeH BemecTB, WM MeTa00JM3M. ACCUMHIALMS (IUTACTUYECKUNA OOMEH) W JAMCCUMUIISIIMS
(3HepreTHyecKuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Tporecca Meradosim3ma. Poilb 3aKOHOB COXpaHEHUs
BEILIECTB U SHEPTUH B TOHUMaHUHU METab0IU3MA.

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

®ortocunre3. CeroBasg u TeMHOBas (a3bl QorocunHre3a. Peakuuu ¢oTocuHTe3a. DPPEKTUBHOCTD
¢doTocuHTe3a. 3HaueHue (QOTOCHHTE3a AN KU3HU Ha 3emiie. BiusHue ycnoBuil cpenbl Ha (OTOCHHTE3 U
CrOCOOBI MOBBIIIEHHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHuHTe3. XeMOCHUHTE3UpYIoIIUe OakTeprn. 3HaUeHHE XEMOCHUHTE3a JUIs AKU3HHU Ha 3eMJle.

DHepreTuyeckuit o0OMeH B KiIeTke. Paciernienue BemecTB, BbIJCICHUE U aKKyMYJIUPOBAHUE SHEPTUU
B KJIETKE. DTambl dHEpreTndeckoro oomMena. I'nmukonus. bpoxenue u ero Buapl. KucmopoaHoe oKucieHue,
WIK KJIeToyHoe japixaHue. OkucinutenbHoe (ochopunrpoBanre. IHYEKTUBHOCTh HIHEPrETHUECKOTO
oOMeHa.

Peakuun matpuuHoro cunresza. I'enernueckas uHpopmanus u JHK. Peanuszammsi renermyeckoit
nHpopmauuu B Kierke. ['eHeTnyeckuil koa u ero cBoiictBa. TpaHckpunims — Matpuunblii cuHTte3 PHK.
Tpancnsamuss — OmocuHTe3 Oenka. Jrtambl TpaHcmsiuu. KomupoBanue amuHokuciaor. Pomb pubGocom B
O6uocuHTe3e Oenka.

Hexnerounsie ¢opmer xu3au — Bupycel. Hcropusi otkpeitus BupycoB ([I. WM. HBanoBckwmif).
Oco0EHHOCTH CTPOEHUS U KMU3HEHHOTO IUKJIAa BUpYcOB. bakrepuodaru. bonesnu pactenuii, )KUBOTHBIX U
YeJI0BEeKa, BBI3bIBacMbIe BUpycamMu. Bupyc mmmyHonedumura dyenoBeka (BUY) — BozOymurens CIIN/da.
OOpaTHast TpaHCKpUILMs, peBepraza W HHTerpasza. IIpodunakTuka pacmpocTpaHeHHUsI BHUPYCHBIX
3a00JIeBaHUI.

JdemoncTpauuu:

[Toptpetsr: H. K. Konbuos, . Y. UBanosckuii, K. A. Tumupszes.

Tabmuup! u cxembl: «Tunel muTaHus», «MeTadomu3m», «KMUTOXOHIAPUSD», « DHEPTreTUIECKU 0OMEH,
«Xmopormtact», «Potocurte3n, «Crpoenue JIHK», «Ctpoenune um (yHKIHMOHUpOBaHHME reHa», «CHHTE3
oenkay, «l'eHetmueckuii kom», «Bupycw», «bakrepunodarn», «CTpoeHHE M KXWU3HEHHBIM ITUKI BHUpYca
CII1/a, 6axrepuodaray, «Permmukamms JTHK».

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

Tema S. PazMHokeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslil nuki, Uiy )KU3HEHHBIN MK KieTku. MaTepdasa u muto3. [Iporecchl, nmporekaromiye B
untepdaze. Perukanus — peaknus marpuydoro cunte3a JIHK. Crpoenue xpomocom. XpOMOCOMHBIH
HaboOp — KapuoTHM. J[MIJIOUIHBIM U TaIUIOWAHBIA XpOMOCOMHBIE HabOpbl. XpoMaTuibl. Llutonorunyeckue
OCHOBBI Pa3MHOXEHUS U UHIUBUIYAJIbHOTO PAa3BUTHS OPTraHNU3MOB.

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

[IporpamMmmupyemasi rudesb KIETKH — afomnTo3.

@DopMBI pa3MHOKEHHUSI OPraHU3MOB: OECIIooe U MoJIoBoe. BUpl 6€cronoro pa3sMHOKEHUS: IEJICHHE
HaJBOE, IOYKOBAHME OJHO- U MHOTOKJIETOYHBIX, CHOPOOOpa30BaHHE, BEreTATUBHOE pPAa3MHOXKEHHE.
HckyccTBeHHOE KJIOHUPOBAHUE OPTaHU3MOB, €T0 3HAYEHUE JJI CENEKIINHU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIUYHUS OT OECIOJIOTO.

Meiio3. Craguun meiio3a. [Ipomeccsl, mpoucxoasimue Ha cTaausx meiio3a. IloBegeHue 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 KJIETOK — ramerT (CHepMaTo3oHj, SHIEeKIeTKa) —



ciepmarorene3 u oBorenes. OCOOCHHOCTH CTPOEHHUS SHIEKJIETOK M ClepMaTo30ua0B. OImioI0TBOpEHHE.
[TapTenorenes.

WupuBuayaneHoe pa3Butue (OHTOTEHE3). OMOpuMOHaNbHOE pa3BUTHE (dMOpHOreHes). Tambl
SMOPHOHAIBHOTO Pa3BUTUS Y TMO3BOHOYHBIX IKMBOTHBIX: JpOOJICHHE, TacTpPy/sHs, OpraHOTeHEs.
[ToctamOproHansHOE pa3BUTHE. THITBI MTOCTAIMOPHOHAIBLHOTO PA3BUTHUS: MPSAMOE, HENpAMOe (JINYMHOYHOE).
Bnustnue cpezpl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUs: CTPOEHUE CEMEHU, CTaIUU Pa3BUTHUS.

JdemoHcTpaumuu:

Tabmuuer 1 cxembl: «@OpMBI pa3MHOKEHHUST OPTaHU3MOBY, «/[BOITHOE OTIIOIOTBOPEHHE Y IBETKOBBIX
pacteHuii», «BereraTuBHOE pa3MHOKEHHUE pacTeHUi», «Jlenenue kietku oaktepuit», «CTpoeHue MOJI0BbIX
KIeToK», «CtpoeHue xpomocombl», «Knerounbsi mukmy, «Pemmukamus JHK», «Mwutosy», «Meito3y,
«[Ipsimoe u Hempsmoe pa3Butue», «l'ameToreHe3 y MIIEKONUTAIOUIUX U 4elnoBeka», «OCHOBHBIE CTaJuU
OHTOT'ECHE3a».

O6opynoBaHue: MUKPOCKOI, MUKponpenaparsl «CriepMaTo301/Ibl MIECKOTIMTAIONIETOY, «SIiekineTka
MJIeKOTIMTaoEero», «Kapuokunes B KJIeTKax KOpEIIKa JyKa», MarHUTHasE MOJieNb-anmukanus «/lenenue
kieTkn», Moaens JIHK, Moaens meTada3zHoil XpoOMOCOMBI.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Jlabopatopnast pabota Ne 3. «HaGmtonenrne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOTpenaparax».

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

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTH OPraHMU3MOB.

[Ipenmer u 3amaun renetuku. Mcrtopust pazButusi reHeTukd. Pojb HUTONOTMU M AMOPHOJIOTHU B
CTaHOBJIEHUM T'€HETHKU. Bkian poccuiickux W 3apyOeXHBIX YYEHBIX B pa3BUTHE TE€HETUKU. MeTojbl
TeHEeTUKH  (THOPUIOJIOTHYECKHH,  IIMTOT€HETHYECKUH,  MOJICKYISIpHO-TeHeTHueckuii).  OCHOBHBIC
TFE€HETUYECKUE MOHATHA. [ 'eHeTnuecKasi CHMBOJIMKA, UCIIOJIb3YyEMasl B CXeMaX CKpEIMBaHUM.

3aKOHOMEPHOCTH HACIEOBaHUS TPU3HAKOB, ycTaHOBIeHHbIe [. Mennmenem. MoHoruGpuanoe
CKpelllMBaHHEe. 3aKOH eJUHO00pa3usi ruOpuIoB MepBoro mnokojieHus. [IpaBmino AoMUHUpPOBaHUS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctotel ramert. [loiHOE M HENOJIHOE JOMUHUPOBAHUE.

JuruOpuaHoe ckpeluBaHue. 3aKOH HE3aBHCHMOIO HAcJeJ0BaHUs NMpU3HAKoB. LluTtorenermyeckue
OCHOBBI TUTHOPHUIHOTO CKpeUIMBaHUs. AHANIM3UpYIOllee cKpelrBanue. Mcnonb3oBanue aHaIM3upyIOIIEro
CKpEILMBAHUS JUIsl ONIPEICIICHUs TeHOTUIIA OCOOU.

CueruieHHOe HacnenoBaHue npusHakoB. Pabora T. Moprana no cuemnjieHHOMY Hacjie/I0BaHUIO 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 npru3HakoB, CUEIJICHHBIX C TIOJIOM.

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

HacnenctBenHnasi, wiu reHoTunuyeckas, M3MeHYHMBOCTh. KoMOuMHaTHBHAs M3MEHYHMBOCTh. Meilo3 u
MOJIOBOM  MIpOIeCC — OCHOBAa KOMOWHATMBHOM  W3MEHYMBOCTU. MyTanuoHHasT W3MEHYHUBOCTb.
Knaccugukanus MyTanuii: reHHbIe, XpOMOCOMHBIE, FTeHOMHbIE. YacToTa ¥ MPUUUHBI MyTalluii. MyTareHHble
(axTOphl. 3aKOH FOMOJIOTHYECKUX PSJIOB B HacieAcTBeHHOU n3MeHunBocty H. W. BaBunosa.

BHesnepHas HacaeICTBEHHOCTh U N3MEHUUBOCTD.

I'enernka uenoseka. Kapuotun uenoseka. OCHOBHbIE METO/bI TEHETUKH YEJIOBEKA: I€HEATIOTMUECKUH,
ONM3HEIOBbIM, LUTOreHETUYECKUH, OMOXUMHUYECKHH, MOJeKylsipHo-reHeTnueckuil. CoBpeMeHHOe
OTpEEIIEHNE N€HOTHIIA: TIOJHOT€HOMHOE CEKBEHHUPOBAaHUE, F€HOTUIIMPOBAHKUE, B TOM YHUCJE C MOMOIIBIO
[1L1P-ananu3a. HacnencTBeHHble 3a00JieBaHMs YeNIOBEKa: IeHHbIE 00Je3HH, OO0JIE3HM € HACIEICTBEHHOM
MPEPACTIOI0KEHHOCThIO, XpPOMOCOMHBIE 0osie3HH. ComMaTHyeckue U reHepaTuBHble MyTaruu. CTBOJIOBBIE
kieTku. [lpuHIunel 370poBoro obpasa KU3HHM, JTUATHOCTUKH, NPOQHUIAKTUKU U JICYEHUS T'€HETHYECKUX
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. Tumodeen-PecoBckmii, H.
N. BaBunos.

Tabmuuer u cxembl: «MOHOTMOPUAHOE CKPEIIMBAHWE M €r0 IIMTOTEHETHYECKas OCHOBA», «3aKOH
pacuieryieHusI ¥ €ro IUTOTeHETHYECKasi OCHOBAY, «3aKOH YMUCTOTHI raMeTy», «J{uruOpuaHoe cKpemunBaHuey,
«JuToyornueckue OCHOBBI JAUTHOPUIAHOTO CKpeIIUMBaHUs», «Meho3», «B3ammoneicTBrue auiebHBIX
reHoB», «['eHeTHUecKkue KapThl pacTEHUMU, >KMBOTHBIX U 4YelIOBEKa», «l'eHeTuka mnosia», «3aKkOHOMEPHOCTH
HacJe0BaHus, CIEIJICHHOTO C MoJioM», «KapuoTUbl YeloBeKa W JKUBOTHBIX», «BUIbl U3MEHYHUBOCTHY,
«MomudukanvionHass H3MEHYHBOCTHY», «HacnemoBanme pesyc-gakropa», «['€HeTHKa Tpynm KpOBH»,
«MyTanmoHHas U3MEHYHUBOCTHY.

O6opynoBaHue: MO/IeN-aNIUIMKal i1 «MoHorubpuaHoe CKpEILUBaHUEY, «Henonnoe
JTOMUHUPOBaHUEY, «lurudpuaHoe ckpenmBanuey, «llepekpéct XxpoMocom», MUKPOCKON U MUKpOTIperapat
«Jlpo3oduna» (HopMa, MyTaruu (GopMbI KPBUTEEB U OKPACKH Tela), repoapuii «I 0pox moceBHO».

JlabopaTopHble U NPAKTHYECKHE PadOThI:

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

Jlabopatopnast paborta No 6. «l3ydenne MoaudUKAITMOHHOW HW3MEHYMBOCTH, TOCTPOCHHUE
BAPUALIMOHHOTO PsZia U BApUALIMOHHON KPUBOM».

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

[IpaxTnueckas pabota Ne 2. «CocTaBiieHHE U aHATN3 POJOCIOBHBIX YEIOBEKa».

Tema 7. Cenexuust opranuzmMoB. OCHOBbBI OMOTEXHOJIOTUH.

Ceneknus Kak HayKa U IpoIecc. 3apoKAeHue celieKunu U qomectukanus. Yuenue H. Y. BaBunosa o
IIEHTpaxX MPOUCXOXKICHUS U MHOTO0Opasus KyJbTYPHBIX pacTeHHi. LIeHTpbl MpOUCXOXKIEHUS JOMAITHUX
*KUBOTHBIX. COpT, MOPO/IA, ITAMM.

CoBpemMeHHbIE METO/IbI celleKIIMU. MaccoBbIM M MHIUBUIYaTbHBIA OTOOPHI B CENIEKIIMU PACTEHUN U
KUBOTHBIX. OlleHKa 5KcTephepa. biM3KkopoaCcTBEHHOE CKpeluBaHHe — WHOpUAMHT. Ywucras JTUHUS.
CkpemuBanue 4YHCTHIX JuHUU. [ereposmc, wim rubpuaHas cwia. HepoacTBeHHOE CKpenuBaHHEe —
ayropuauHr. OtpanéHHas rubpuauzanus u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 M IMOJydeHHUE
MOJIMIUIONJOB. JIOCTHXKEHUS CENEKIUN PACTEHUH, )KUBOTHBIX © MUKPOOPTaHU3MOB.

buorexHoorus kak oTpaciabk MPou3BOACTBA. [ eHHAs MHXKEHEepHUs. ITallbl CO3/JaHusI peKOMOWHAHTHON
JHK wu TpaHcreHnsix opranu3moB. KinerouHas uHxeHepus. KineTrouHwslie KynbTypbl. MHUKPOKIOHAJIBLHOE
pa3MHOKeHHe pacTeHuid. KiloHupoBaHuE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.
Dkonoruueckue u studeckue mpoodieMsl. MO — renetndecky MOIUGUIIUPOBAHHBIE OPTraHU3MBI.

JleMOHCTpauu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypumn, I'. JI. Kapneuenko, M. ®@. NBaHOB.

Tabmuipl 1 cxembl: kapTa «LI[eHTpbI TPOUCXOXKIEHUS U MHOT000pa3usi KYJAbTYPHBIX pPacTEHUI,
«[lopoapl nmoMamIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas ruOpuanu3anus»,
«Pabotbl akamemuka M. @. HBanoBa», «[lomummouaus», «OOBeKkTHl OuoTexHONOTHUUY, «KieTouHble
KYyJIbTYpbl U KJIOHUpOBaHUE», «KOHCTpyrpOBaHUE U EPEHOC T€HOB, XPOMOCOM.

O6opynoBanue: MYISDKH IUIOJOB U KOPHEIUIOAOB TUKUX (POPM U KyIBTYPHBIX COPTOB PACTCHHIA,
repOapuii «CelbCKOX035HCTBEHHBIC PACTEHUSY.

JlaGopaTopHble M IPAKTHYeCKHE PadOThI:

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

INDTIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOIT'PAMMBI 110 BUOJIOTMM HA BA30OBOM
YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUMA

Cornacio ®I'OC COO, ycraHaBiIMBalOTCS TPeOOBAHUS K pe3ylbTaTaM OCBOCHUS OOyJarOIIMMUCS
IpOrpamMmm CpeaHero oouiero o0pa3oBaHus: THYHOCTHBIM, METAIIPEIMETHBIM U NPEIMETHBIM.



JIMYHOCTHBIE PE3YJIBTATbBI

B crpykType JMYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS mpenMera «buosiorus» BBIICICHBI CIEIYIOIIUE
COCTaBIISIONIME: OCO3HAHUE OOYYAIOIIUMHUCS POCCHUICKON T'PaKIAHCKOW HICHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPENIEIICHUI0, HAJTM4YUe MOTHBAIMU K OOy4CHHIO OMOJIOTHH,
I[EJICHANIPABICHHOE Pa3BUTHE BHYTPCHHUX YOEXKICHHWN JIMYHOCTH HA OCHOBE KIIFOUEBBIX IICHHOCTCH U
HUCTOPUYCCKUX TPATUIUN Pa3BUTHS OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYArOIIMXCS
PYKOBOJICTBOBATLCS B CBOCH JIESTEIILHOCTH IIECHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMHU, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO 00pa30BaHMs, HAJMYME SKOJIOTUYECKOTO MPABOCO3HAHMSA, CIIOCOOHOCTH CTABHThH LETH H
CTPOUTD KU3HEHHBIC IIJIAHBI.

JIM9HOCTHBIE Pe3yJbTaThl OCBOCHHUS MpeameTa «BHONOorus» JOCTUTAIOTCS B €AMHCTBE yYCOHOW U
BOCIIUTATEILHON JESITEIbHOCTH B COOTBETCTBHHU C TPAJAUIMOHHBIMH POCCHUMCKUMH COITMOKYIBTYPHBIMH,
HMCTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH, MIPUHSTHIMU B OOIIIECTBE NMPaBUJIAMUA U HOPMaMHU
MOBEJICHUsI U CIIOCOOCTBYIOT MpoOlleccaM CaMOIO3HAHUS, CaMOBOCIUTAHUS U CAMOPA3BUTHS, Pa3BUTHS
BHYTPEHHEH MO3UIIUU JTUYHOCTH, MATPUOTHU3MA, YBAKCHHUS K 3aKOHY M MPABOIOPSAKY, YEITOBEKY Tpyaa U
CTapiieMy IOKOJEHUI0, B3aMMHOTO YBa)KEHHUs, OEpEeXKHOTO OTHOIIECHUS K KYJIbTYpHOMY HACJIEIUI0 U
TpaJuLMsM MHOTOHALIMOHAIBLHOTO Hapoaa Poccuiickoit denepanuu, MpUpoae U OKPYKAIOIIEH cpeae.

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHUS yU4EOHOTO mpeaMeTa «bruonorus» A0MKHBI OTpaXaTh TOTOBHOCTh
U crocoOHOCTh O0YyYaromMXcsi PyKOBOJICTBOBAThCSI CHOPMUPOBAHHON BHYTPEHHEH MO3UIMEN JTHUYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OpHWEHTAlluid, TO3UTHBHBIX BHYTPEHHHUX YOEKIECHUH, COOTBETCTBYIOIIUX
TPAUITMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIeCcTBa, pACIIUPEHUE IKU3HEHHOTO OIbITa M OIbITa
JESITETHHOCTH B TIPOIIECCE peau3allii OCHOBHBIX HAMPABICHWM BOCIMUTATEIBHOW IEATEIHHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpakIaHCcKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTH I'PAXKAAHCKON MO3UIMH 00yJaIOIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO 4JIEHA
POCCHUICKOTO 00IIEeCTBA,;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00A3aHHOCTEH, YBaXKEHHUE 3aKOHA U TIPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH AESITETbHOCTH MPU CO3JAaHUM YYEOHBIX MPOEKTOB, PELICHUU
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHIIOJHEHUU OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHHE YYUTHIBATH B CBOMX JEHCTBUIX HEOOXOIMMOCTh KOHCTPYKTUBHOIO B3aUMOIEHCTBUS JIIOJICH ¢
Pa3HbIMH YOKICHUSIMH, KYJIbTYPHBIMU HEHHOCTSIMHU M COI[UAIBHBIM MOJI0KEHHUEM;

TOTOBHOCTb K COTPYJHUYECTBY B MPOIECCE COBMECTHOIO BBIMOJIHEHUS YUE€OHBIX, T03HABATEIbHBIX U
HCCIIEIOBATENIbCKUX 33/1a4, YBaXUTEILHOTO OTHOIIEHUS K MHEHHIO OTIIMIOHEHTOB MPHU 00CYXKJACHUU CITIOPHBIX
BOIIPOCOB OUOJIOTMYECKOTO COJCPKAHUS;

TOTOBHOCTh K TYMAaHUTApHOMN U BOJOHTEPCKON JESITENLHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUICKON Tpa’kJaHCKON HIEHTHYHOCTH, MATPUOTU3MA, YBKEHHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTHU mepen PoauHoM, ropaocTu 3a cBoi kpall, cBoro PoauHy, cBOM s3bIK U
KYJIBTYpY, IPOIILJIOE U HACTOSAIIee MHOTOHAIIMOHATBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOAHOMY HACJIEIUIO U MAMSATHUKAM IPUPOJIbI, JOCTHXKEHUIM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBIEHHE U pa3BUTHE OHOJIOTHH,
MOHUMAaHMs 3HaueHUs OMOJIOTHMHM B TMO3HAHWU 3aKOHOB TPUPOJIBI, B KU3HU UYEJIOBEKa M COBPEMEHHOTO
00I111eCTBA;

uaeiHass yOe:KIEHHOCTh, TOTOBHOCTh K CIYXKEHHIO M 3ammute OTedecTBa, OTBETCTBEHHOCTH 3a €ro
Cyns0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE AYXOBHBIX IIEHHOCTEH pOCCUIUCKOrO HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHS;

CIIOCOOHOCTh OILIGHMBATh CHUTYallMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHHs, OPUEHTHPYICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;



OCO3HAHHWE JIMYHOTO BKJIAJ]a B IOCTPOCHUE YCTOMYUBOTO OyIyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJIUTENSAM, CO3/JaHUIO CEMbU HA OCHOBE OCO3HAHHOTO MPUHSITHS
LIEHHOCTEN CEMEWHOM )KU3HU B COOTBETCTBUU C TPaIULUAMHU HapoaoB Poccuu;

4) 3¢TeTHYECKOT0 BOCTIUTAHMS .

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUasi ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA,
cropra, TpyAa, OOIIECTBEHHbBIX OTHOILICHUA;

MMOHUMAaHHUE SMOIIMOHAIBHOTO BO3JACHCTBUS KUBON IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHUIO B Pa3HbIX BHUAAX HMCKYCCTBA, CTPEMJICHHE TIPOSBISATH KauecTBa
TBOPUYECKON JTUYHOCTH;

5) ¢usnueckoro BocnuTaHUusA, (GOPMHUPOBAHMS KYJbLTYPbl 310POBbSi H 3MOLHOHAJIBLHOIO
Os1aromosyqus:

MMOHUMAHKE U PealTu3als 3I0POBOr0 U OE30IMacHOTO 00pa3a KU3HH (3I0pPOBOE MUTAHUE, COOITIOICHHE
TUTUEHUYECKUX MPABWI U HOPM, COATaHCUPOBAHHBIN PEKUM 3aHATUM M OTIbIXA, PEryisipHas (hpusudeckas
AKTUBHOCTH), O€PEKHOTO, OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (hU3UYECKOMY U
TICUXUYECKOMY 37I0POBBIO;

MMOHMMAaHHWE IIEHHOCTU TMPaBWJI WHIWBUIYAIbHOTO W KOJUICKTUBHOTO OE€30MacHOTO TOBEJEHHUS B
CUTYaIMSIX, YTPOKAIOITUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUE MOCIEJCTBUNA M HENPUATHUS BPEIHBIX MPUBBIUEK (YIMOTPEOICHUS aIKOTOJIs, HAPKOTHKOB,
KYpEeHus);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYly, OCO3HaHHE IIEHHOCTH MAacTepPCTBa, TPYA0Jto0ue;

TOTOBHOCTh K AaKTHBHOW JIEATEILHOCTH TEXHOJIOTHUYECKOWM U COIMAIBHOW HAIPaBICHHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATH, INIAHUPOBATH U CAMOCTOSITEIIbHO BBITIOJHATH TAKYIO IEITEIbHOCTD;

HWHTEpEC K pa3audHbIM cepaMm npodecCHOHATBHON ACSITEIPHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOD Oymymiei mpodeccuu U peaaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHMIO Ha TIPOTSHKEHUN BCEH KU3HM;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

9KOJIOTMYECKHU 11eieco00pa3Hoe OTHOLIEHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emiie, OCHOBE e
CYIIECTBOBAHMS;

MOBBILIEHUE YPOBHS 3KOJOTHYECKOW KYJIbTYphI: IPUOOpETEHHE OMbITa MJIaHUPOBAHUS MOCTYIIKOB U
OIICHKH MX BO3MO>KHBIX TIOCIEACTBUI JUI OKPYKAIOIIEH Cpeibl;

OCO3HAaHHKE TTI00aIbHOTO XapaKTepa SKOJIOrHUYEeCKUX MPOOIeM U IMyTel UX pelIeHHUs,;

CHOCOOHOCTh HUCIOJIb30BaTh MPHOOpEeTaeMble NpPU HM3YYECHUH OWUOJOTHMU 3HAHUA M YMEHHS MpH
pelieHuy npobieM, CBA3aHHBIX ¢ PallMOHAIBLHBIM PUPOIONOIb30BaHUEM (COOII0ICHIE TTPABHII TOBEACHUS
B IPHUPOJE, HAMPABJICHHBIX HAa COXpAaHEHHE PABHOBECUS B HSKOCUCTEMAaX, OXpaHy BHJOB, JKOCHCTEM,
ounocdepsl);

aKTUBHOE HEMpHUATHE [EHCTBUIM, NPHUHOCAIIMX BpEl OKpYXKAIOUIEH NPUPOIHON cpele, yMEHHE
MIPOTHO3UPOBATh HEONArONPHUSATHBIE HSKOJOTMYECKUE TMOCIEJACTBUS MPEANPUHUMAEMbIX JEHCTBUNA U
MpeI0TBPALATh HX;

HaJIM4YUEe PAa3BUTOTO SKOJOTHYECKOTO MBIIIJICHUS, SKOJIOTMYEeCKONH KYIbTYphI, OIbITa JESITENbHOCTH
9KOJIOTHYECKON HAIMPaBJICHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMHU B MO3HABATEIbHON, KOMMYHUKATHBHON
U COLMAIbHOM TMpaKkTUKE, TOTOBHOCTH K YYacTUIO B TMPAKTUYECKON JESATENbHOCTH 3KOJOTHYECKOM
HaIMpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 NNO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHOH MPAKTHUKH, OCHOBAHHOTO Ha AMAJore KyabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOW M YHTATEIbCKOW KYJIBTYPHI KaK CPEICTBA B3aUMOJCUCTBUS MEXKIY
JOJIbMU U TIO3HAHUS MUDPA;

MMOHUMAaHKe CHeNU(PUKNA OUOJIOTHU KaK HAYKH, OCO3HAHUS €€ POJu B (OPMUPOBAHUHU PAITHOHATHHOTO
HAyYHOTO MBIIUICHUS, CO3JaHUM IEJIOCTHOTO MPEACTaBICHHUS 00 OKpPYKalleM MHpEe KaKk O €IWHCTBE
MPHUPOJBI, YeJOBeKa W OOIIecTBa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHHd MpodieM
COXpaHEHUs MPUPOTHOTO PABHOBECHS;



yOKIEHHOCTh B 3HAYMMOCTH OHOJIOTMH JUIS COBPEMEHHON IUBWIN3AIUHN: OOECIIEYEHUs HOBOTO
YPOBHSI Pa3BUTHUSI MEIUIMHBI, CO3JJaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX PelIaTh pecypcHbIE
npoOsieMbl pa3BUTHS YEIOBEYECTBA, MOMCKA IMyTEH BBIXOJA M3 TIII00AJIBHBIX SKOJOTHYECKHX HpoOIeM H
o0ecrieyeHus nepexoja K yCTOWIMBOMY Pa3BUTHIO, PAIIHOHAILHOMY MCIIOJIB30BAHUIO MPHUPOTHBIX PECYPCOB
1 (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB KHU3HH;

3aWHTEPECOBAHHOCTH B MOJYYEHUN OMOJIOTMYECKUX 3HAHHMH B LIEJSX MOBBIMIEHUS OOIIEH KyIbTYPHI,
€CTeCTBEHHO-HAYYHOW IPAMOTHOCTH, KaK COCTaBHON 4acTh (PyHKIMOHAIBFHOW IPaMOTHOCTH O0yYarOIIMXCH,
dbopmMupyeMoii pu n3ydeHnHn OHOIOTHH;

[IOHUMAaHHUE CYIIHOCTH METOJOB MO3HAHHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
WCIIOJb30BATh IOJlydaeMble 3HAHWS U aHaIW3a M OOBSICHEHHUS SBJICHUH OKPYXKAIOIIET0 MHpa H
MIPOUCXOIIINX B HEM U3MEHEHUH, YMEHHUE JIeNaTh 000CHOBAaHHbIE 3aKIIOYCHHS HA OCHOBE HAYYHBIX (haKTOB
Y UMEIOLIMXCS JaHHBIX C II€JIbIO MOJIY4Y€HHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO MCIIOJIb30BaTh OMOJOIMUYECKHE 3HAHUS Ul pelleHHs MpoOieM B
peaJIbHBIX KU3HEHHBIX CUTYalHsIX;

OCO3HAHME IIEHHOCTH HAy4YHOM JIeATENbHOCTH, TOTOBHOCTb OCYHIECTBJIATH IPOEKTHYID U
HCCIIEIOBATENIbCKYIO ACSITEIbHOCTh MHIUBUYAIbHO U B TPYIIIE;

TFOTOBHOCTh U CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO, K AKTUBHOMY
MTOJIyYEHUIO HOBBIX 3HAHUH MO OMOJIOTMH B COOTBETCTBUU C JKU3HEHHBIMU NMOTPEOHOCTAMHU.

METANPEIMETHBIE PE3YJIbTATDBI

MertanpeaqMeTHbIE pe3ylbTaThl OCBOCHHUS ydeOHOTO mpeaMmera «BHONOTHs» BKIIOYAIOT: 3HAYAMBIC
s GOpMHUPOBAHMSI ~ MHUPOBO33PEHHUS  OOYyYarOmMXCS — MEKIUCHUIUIMHAPHBIE  (MEXIPEIMETHBIE)
oOIIeHayYHbIE TOHSTHS, OTPAKAIONIME IIEJIOCTHOCTh HAYYHOH KApTHHBI MHUpa W CIEeNU(UKYy METOJO0B
MO3HAHUS, UCHOJb3YEMbIX B €CTECTBEHHBIX HaykaX (BEILECTBO, PHEPTHUs, SBICHUE, MPOIECC, CHCTEMA,
Hay4yHbIi (hakT, MPUHLMUI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIelIOBaHUE, HaOIIOJCHHE,
U3MEpEeHue, OKCIEPUMEHT U JpYyrux), yHUBepcalbHble y4deOHble JeHCTBUS  (IO3HABaTENbHBIE,
KOMMYHUKATHUBHBIE, PETYISITUBHBIE), oOecrieunBaromue GopMupoBanre (HyHKIIMOHATLHON TPAaMOTHOCTH U
COLIMANIbHOM KOMIIETEHIIMH OOy4aromMXcs, CHOCOOHOCTh OOYy4aloOIIMXCS HCIOJIb30BaTh OCBOCHHBIE
MEXJAUCLUUIIMHAPHBIE, MHPOBO33PEHUYECKHWE 3HAaHUS U  YHHBeEpcajbHble YyueOHbIE JEeHCTBUS B
M03HABATEIbHON U COIUAIIBHOMN MpPaKTUKE.

MertanpeameTHble pe3yabTaTbl OCBOEHUS IMPOrpPaMMBbI CpelHEro oOmero o0pa3oBaHUS JOJKHBI
OTpaxarb:

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH el CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE IeHCTBHUS:

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

WCIOJIb30BAaTh MPH OCBOCHHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBINUICHUS (aHanM3a, CUHTE3a,
CpaBHEHHUs, Kiaccudukanuu, oO0OIIeHHs), PACKPBIBaTh CMBICI OHMOJOTHYCCKUX IMOHSTHH (BBIICIATh HUX
XapaKTepHbIe MPU3HAKHU, YCTAHABIUBATD CBSI3U C IPYTUMU MOHITUSIMH);

OTIPEeNATh LENH NeATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTHIKEHHUS, COOTHOCUTH
PE3yNbTaThl JESATENBHOCTH C MOCTABICHHBIMHU EJISMU;

UCI0JIb30BaTh OMOJIOTUYECKHE MOHITHS ISl 00bSICHEHUS (DAKTOB U SIBJICHUI KUBOU MTPUPOJIBI;

CTPOUTH JIOTUYECKHE pacCyXJIeHUs (MHIYKTUBHBIC, MACAyKTUBHBIE, [0 AaHAJOTUH), BBISIBIATH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSAX, (POPMYIHPOBATh BHIBOBI U 3aKIIOUCHHUS,

MPUMEHITh CXEMHO-MOJENBHBIE CPENICTBA AJIsl TPEJICTABICHUS CYIIIECTBEHHBIX CBS3EH U OTHOILICHHI B
M3y4aeMbIX OMOJIOTHUECKUX OOBEKTaX, a TakKe MPOTHBOPEUMH Pa3HOTO POJa, BBHISBICHHBIX B Pa3UYHBIX
MH(OPMALMOHHBIX HCTOYHUKAX;

paszpabaTeiBaTh IUJIaH pEIIEHUS MPOOJEeMbl C YYE€TOM aHaIW3a HMMEIOIIMXCS MaTepUalIbHBIX H
HEMaTepUaTbHBIX PECYpPCOB;

BHOCUTH KOPPEKTHBBI B JESITENHLHOCTh, OIIEHMBATH COOTBETCTBUE PE3YNbTATOB IENSIM, OIICHHBATH
PUCKH TIOCTIEACTBUIA EATENLHOCTH,

KOOPJIMHUPOBATH U BBHIMIOJHITH paOb0OTy B YCIOBUSAX PEATHOTO, BUPTYaIbHOTO U KOMOWHHUPOBAHHOTO
B3aMMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.



2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BIIJICTh HaBBIKAMH YY€OHO-HCCIIET0BATEIHCKON M MPOSKTHOM IEATEITHPHOCTH, HABBIKAMH Pa3peiIeHuUs
po0ieM, COCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSTEILHOMY TOMCKY METOJ/IOB PEIICHUS MPAKTUISCKUX
3a/1a4, MPUMEHEHHUIO PA3IUNYHBIX METOJIOB TIO3HAHUS;

WCI0JIb30BaTh PA3IMYHBIC BUJIBI JEATCILHOCTH IO TOJIYYCHUIO HOBOTO 3HAHUS, €T0 MHTEPIPETAIUH,
MpeoOpa3oBaHUI0 M TPUMEHEHHIO B Y4eOHBIX CHUTYyalldsX, B TOM YHCIE TpPU CO3JAaHWHM Y4YeOHBIX U
COIMAJILHBIX MPOCKTOB;

(hopMHPOBATh HAYYHBIN THIT MBIIUICHHS, BIAJCTh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMH TIOHATUSIMU
¥ METOJIaMU;

CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIC 3aJla4d B 0OPa30BATEILHOUW ACSITEILHOCTH H KU3HCHHBIX
CUTYaIUsIX;

BBISIBIISIT TPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTYaJIM3MPOBATh 3a]ady, BBIIBUTATh TUIOTE3Yy €&
pelIeHHs, HaXOJWTh apryMEHTHI JUIS JIOKa3aTeIhCTBA CBOMX YTBEPXKICHWM, 3a/aBaTh MapaMeTpbl H
KPUTEPUHU PEIICHUS;

aQHAJIM3WPOBATh TOJYYCHHBIC B XOJIE PEIICHHS 3a/Jaud pPe3yibTaThl, KPUTUYECKH OIEHWBATH HX
JOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBUSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHSIM, OI[ECHUBATH MPUOOPETEHHBIN OTIBIT;

OCYIIIECTBIIATh  IEJICHANPABICHHBIA IMOUCK TMEpPeHOca CPEICTB U CIIOCOOOB  JCHCTBUS B
poheCCUOHANBHYIO CPEY;

YMETh MIEPEHOCHUTH 3HAHUS B TIO3HABATEIBHYIO M MPAKTHICCKYIO 00JIACTH KU3HEICATEIIBHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 00JIacTeH;

BBIJIBUTAaTh HOBBIC WJCH, MpeJiaraTb OPUTHHAIBHBIC MMOAXOJbI W PEIICHUS, CTaBUTh MPOOJIEMBI U
3aJIaud, JOIYCKAIONIUe alTbTePHATHBHBIC PEIIICHHS.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3IMYHBIX HMCTOYHHUKAX HHPOpMAIK (TEKCTe Y4eOHOro mMmocoOus, Hay4dHO-
MOTYJISIPHOM JIUTEpaType, OMOJIOTHYECKUX CIIOBapsSX M CHPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3aX JaHHBIX, B
WuTepHere), aHaMM3UpOBaTh HHPOPMALMIO Pa3IMYHBIX BUAOB H (OPM MPEICTABICHHS, KPUTHUYCCKH
OIICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUNBOCTb;

(bopMyIHPOBATh 3aMpOChl M MPUMEHATH PA3IMYHbIC METOJBI TPU MOUCKE U 0TOOpE OHOIIOTHYECKOI
nHpopMaIuu, He0OX0MMOMN TS BBITIOJTHEHUS yUeOHBIX 3a/1a4;

npuoOpeTraTh  OMBIT  WCIOJIB30BaHWS  MH()OPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHH,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HUCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIIEHO BBIOMPATh ONTHUMAJIbHYIO (OpMY MpencTaBlieHUs] OWOJOTHYECKOW WH(POpMALUU
(cxemsl, Tpaduky, AHArpaMMBbl, TaOIUIBI, PUCYHKH H JIPYTOE);

WCIOJIb30BaTh HAYYHBIH sI3BIK B Ka4eCcTBE CpeICTBa Npu pabore ¢ Omosiornveckoil mH(popMaImei:
MPUMEHATh XUMHUYCCKUE, (PU3UYECKUE M MAaTEMaTHUYECKUE 3HAKU M CHMBOJIBI, (OPMYIBI, aOOpeBUATypy,
HOMEHKJIATYPY, UCIIOJIh30BATh U NMPEOOPA30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISTHOCTH,

BJIQJICTh HABBIKAMH pACIIO3HABAHHS W 3allUThl WHPOpPMAlUU, WHPOPMALMOHHOW O0€301acHOCTH
JMYHOCTH.

OBiajeHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JAeliCTBUSIMH:

1) o0menmne:

OCYIIECTBIISITh KOMMYHHKAIlMM BO BCeX cdepax KHU3HH, AKTUBHO y4acTBOBaTh B JHAJIOTE WM
JMCKYCCUU M0 CYIIECTBY OOCYXJaeMOol TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYKICHUS
OTHOCHUTENILHO BBITIONHEHHS MpeajgaraeMoil 3alaud, YYUTHIBaTh HMHTEPECHl M COTIACOBAHHOCTH MO3UIUI
JPYTUX YYACTHUKOB JTUAJIOTA UK TUCKYCCHUH);

pacmo3HaBaTh HeBepOalbHBIE CpEICTBAa OOIEHUS, TOHMMAaTh 3HAYEHHE COLMAIbHBIX 3HAKOB,
MPEANOCHIIOK BOSHUKHOBEHHSI KOH(DIUKTHBIX CUTYallMi, YMETh CMATYaTh KOH(MINKTHI U BECTH MEPErOBOPHI;

BIIQJIETh PA3TUYHBIMU CHOCOOAMM OOIEHHS M B3aUMOJICHCTBHUS, MOHMMATh HaMEPEHHs APYrux
JOJICH, MPOSBIATh YBAKHUTEIFHOE OTHOIICHHE K COOECeTHUKY M B KOPPEKTHOH (dopme (hopMynupoBaTh
CBOM BO3PaKECHHS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCTOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesITeJIbHOCTD:



MOHMMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIMBUAYAJIbHOW PaOOTHI MPHU pPEHICHUH
Oouosornyeckoil  mpoOneMbl, OOOCHOBBIBaTH  HEOOXOAMMOCTh  IMPHUMEHEHHs  TPYNIOBBIX  (opm
B3aMMO/ICHCTBHYS IIPH PELICHUN Y4eOHOU 3a1a4H;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JICHCTBHI C y4€TOM OOIIMX HHTEPECOB U BO3MOXKHOCTEH
KaKJI0TO WIEHA KOJJIEKTUBA;

MPUHUMATh IEJTd COBMECTHOU JIESTEILHOCTH, OPraHM30BBIBATh M KOOPAWHUPOBATH JACHCTBHS MO €€
JNOCTHUKEHHIO: COCTAaBJIATH IJIaH JEMCTBUM, paclpelensaTh POy ¢ y4ETOM MHEHHUI y4aCTHUKOB, 00CYXKJ1aTh
pe3yJbTaThl COBMECTHON pabOTHI;

OLICHMBATh KaueCTBO CBOEro BKJIAJa M KaXKIOTO0 YYaCTHUKAa KOMaHIbl B OOIIMH pe3yibTaT o
pa3paboTaHHBIM KPUTEPHUSIM;

IpeJyIarath HOBBIC MPOEKTHI, OIICHUBAThH UCU C MO3UIINH HOBU3HBI, OPUTHHAIBHOCTH, MTPAKTHYECKON
3HAaYNMOCTH;

OCYILIECTBJIATh TO3UTHUBHOE CTPATETHYECKOE IMOBEACHHE B PA3IMYHBIX CUTYalUsAX, MPOSIBISTH
TBOPYECTBO M BOOOPaKEHHE, ObITh HHUITUATUBHBIM.

OgJiaieHne YHUBEPCAJIbHBIMHU PeryJsTHBHBIMH el CTBHAMU:

1) camoopranu3anus:

WCTIOJIb30BaTh OMOJIOTHYECKUE 3HAHWS Uil BBISBICHUS MPOOJIEM W HMX PEUICHHS B XU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTHYECKUX 3HAHUM 1eJIeBbIe U CMBICIOBbIE YCTAHOBKU B CBOUX JIEHCTBUAX
Y TIOCTYTIKaX MO OTHOILIEHUIO K KUBOU MPHUPOJIE, CBOEMY 310POBBIO U 3JJ0POBbIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIIATH MO3HABATENbHYIO NESATENbHOCTh, BBISBIATH MPOOJIEMBI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON AESITENIbHOCTH U dKU3HEHHBIX CUTYAIlIUSIX;

CaMOCTOSITEJILHO COCTaBJATh IUIAH pEIIeHUS MpoOJiieMbl C Y4ETOM HMMEIOIIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclupATh paMKH y4eOHOTrO IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTCHUN;

Jie71aTh OCO3HAaHHBIN BBIOOP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO HMIMPOKON 3pYAULIUMU B PAa3HbIX OOJIACTSIX 3HAHUM,
MTOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTeIbHBIN M KYJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsiIM, BHOCUTb KOPPEKTUBHI B JIESATEIbHOCTh, OLIEHUBATh COOTBETCTBUE
pe3yabTaTOB LETSM;

BJIaJIeTh HAaBbIKAMM IIO3HABATEIbHOM pediaekcuu Kak OCO3HaHMs COBEpIIAaeMbIX ACHCTBUH U
MBICIIMTEIbHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUIL, MCIOJIb30BaTh NPUEMBI PEPIEKCUH U1l OLIEHKU
CUTYalllH, BBIOOpa BEPHOTO pPEILICHMS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 X CHUKCHHUIO;

IIPUHUMATh MOTUBBI U apI'YMEHTHI IPYTUX IPU aHAIU3€ PE3yJIbTaTOB JAEATEIbHOCTH;

3) npunsiTHe cedsi M APYrUX:

IIPUHUMAThH ce0s, IOHUMasi CBOM HEJOCTaTKH U JTIOCTOMHCTBA,;

IIPUHUMATh MOTUBBI U apI'YMEHTHI IPYTUX IPU aHAIU3€E PE3yJIbTaTOB JAEATEIbHOCTH;

IIPU3HABATH CBOE MPaABO U MPABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMU APYrOro YeJ0BeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3ynbraThl ocBoeHHs mporpammbl COO 1o OHOJIOTHH HA GA30BOM YPOBHE BKITFOYAOT
cnienupuveckue sl yaeOHOTro npeaMera «bruosiorusy HaydHbIe 3HAHUS, YMEHUS M CIOCOOBI ISHCTBUN TIO
OCBOCHHIO, MHTEPIIPETAIMU W IMPEOOpPa30BaHUIO 3HAHUM, BUIBI JCATCIBHOCTH IO TOJYYSHHIO HOBOTO
3HAaHUS U TIPUMEHCHHUIO 3HAHWU B Pa3IMYHBIX YYCOHBIX CHTYAIUSX, a TAKXKE B PEATbHBIX YKU3HECHHBIX
CUTYallUsIX, CBSI3aHHBIX C OWosiorued. B mporpamme mpeaMeTHbIE pe3yabTaThl MPEACTABJICHBI 1O TOJaM
oOyueHusl.

[IpenmeTHbie pe3ynbTaThl OCBOEHUS yueOHOro mnpeamera «buonorus» 6 10 Kaacce TOKHBI
OTpaXKaTh:



c(OPMHUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO 3HAHHS €CTECTBEHHBIX
HayK, B (GOPMHUPOBAaHUH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KAPTHHBI MUpa U HAYYHOTO MUPOBO33PEHUS, O
BKJIaJIE POCCHUCKHX H 3apyOekHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (QYHKIIMOHAILHON
IPaMOTHOCTH Y€JIOBEKA JIJIsl pELICHUSI )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBaTh COAEpKaHUE OMOJOIMYECKMX TEPMUHOB W MOHSTHH: KU3Hb, KIETKA, OPTaHU3M,
MeTabomu3M (0OMEH BEHIECTB M TNPEBPALICHHE SHEPruH), IOMEeocTa3 (CaMOperyisiuus), ypOBHEBas
OpraHu3aius >KUBBIX CHCTEM, CAMOBOCIPOM3BEACHHUE (PENPOAYKIMS), HACIEICTBEHHOCTh, U3MEHUUBOCTb,
POCT U Pa3BUTHE;

YMEHHE H3JaraTb OMOJIOTMYECKHE TEOpUM (KJIETOYHAs, XPOMOCOMHAs, MYTAallUOHHAs, ILIEHTpalbHas
JoTMa MOJIEKYJsipHOW Ouosorum), 3akonel (I. Mennens, T. Moprana, H. . BasunoBa) u ydenus (o
LEHTPax MHOTrooOpa3usi U MPOUCXOKACHUS KyabTypHbIX pactenuid H. U. BaBuiosa), onpenenars rpaHulibl
UX IPUMEHUMOCTHU K )KUBBIM CUCTEMAM;

YMEHHE BIAJETh METOJAaMU HAy4YHOI'O IO3HAaHUS B OHOJIOTHMH: HAOMIOJEHHE M ONHUCAHUE KUBBIX
CHCTEM, IIPOLIECCOB U SIBICHUMN, OpraHu3alus U MpoBeJIeHue OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIABIKEHHE
TUIOTE3bl, BBISBICHUE 3aBUCUMOCTU MEXJIY HCCIENyeMbIMU BEIMYMHAMHU, OOBSICHEHHME IOJIyUYE€HHBIX
pe3yJIbTaTOB, HUCIOJb30BAaHHBIX HAy4YHBIX MOHSATHM, TEOpUM M 3aKOHOB, yYMEHHUE JellaTh BBIBOJBI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIACHATh CYIIECTBEHHbIE MPU3HAKKM BHUPYCOB, KIETOK NPOKAPHOT M  IYKapuoT,
OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH TPOIIECCOB: OOMEHa BEIIeCTB U
MIPEBPALEHUS SHEPTUU B KJIETKE, (POTOCUHTE3A, IUIACTUYECKOTO U SHEPIeTUYECKOro 0OMeHa, XeMOCHHTE3a,
MHUTO3a, M€H03a, OIJIOJOTBOPEHHU S, PAa3MHOKEHHUS, MHAWBHIyaIbHOTO Pa3BUTHsI OpraHi3Ma (OHTOrEHE3);

yYMEHHE MPUMEHATh NOJyYeHHbIE 3HAHUS JUI1 OOBSICHEHHS OMOJIOTHYECKHX IPOLIECCOB U SIBICHUH,
JUI TIPUHSTHS MPAKTUYECKUX DPELIEHUN B MOBCETHEBHOM JXM3HU C IIeNIbI0 o0OecredeHus 0e30MacHOCTH
CBOET0 370POBbsI U 3JI0OPOBBSl OKPYXAIOUIUX JIOeH, COOJIOACHHS HOPM TIPaMOTHOTO TOBEIEHUS B
OKpYXaloIlel MPUPOJTHON cpesie, MOHUMaHUe HEOOXOIMMOCTH MCIOJIb30BaHUS JOCTIKCHUM COBPEMEHHOMN
OMOJIOTHH U OMOTEXHOJIOT Ul ISl pAllMOHAIILHOTO MTPUPOI0IOJIE30BaHMUS;

YMEHHE peuiaTh AJIEMEHTapHbIE T'€HETUYECKHE 3aJaud Ha MOHO- M JUTHOpPHAHOE CKpellMBaHUE,
CIICTUICHHOE HacJIeJOBaHHE, COCTaBISATh CXEMbl MOHOTHOPHIHOTO CKpPEUIMBAHUS JUIsl TpeacKa3aHHs
HacJaeA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBHITIOJHATH JIA0OpATOPHBIC M MPAaKTHYECKHE padOThI, COOMIONATh MpaBuja mpu padbore ¢
y4eOHBIM U JJab0PaTOPHBIM 000PYI0BAHHEM;

YMEHHE KPUTHYECKU OLIEHHWBATh M MHTEPIPETHPOBATh MHMOPMALIUIO OMOJIOTMYECKOTO COACpKaHMUS,
BKJIIOUAIOUIYIO TICEBJIOHAYYHbIE 3HAHUS U3 PA3IMYHBIX MCTOYHHMKOB (CpEICTBAa MaccoBOl HH(OpMaIuH,
HAy4YHO-TIOMYJISIPHBIE MaTepuajbl), ITHUYECKHUE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUNH B OHUOJIOTHH,
MeJUINHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE W YCTHBIE COOOIIEHHs, 00001as OHOJOTHYECKYIO
MH(OPMALIHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOJIb30BaTh MOHATUIHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoandyecTBO YacoB DJIeKTPOHHBbIE
o HanmeHnoBaHue pa3e/ioB U TeM (undposbie)
Ne i/ OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 06pA30BATEIBHbIE
padoTsI padoThbI pecypebi
bu6mmoreka [IOK
1 buornorus kax nayxa 2 0.5 https://m.edsoo.ru/7f41c292
2 JKuBble crcTEMBI M MX OpraHU3aLuUs 1 bubmorexa LHOK
https://m.edsoo.ru/7f41c292
3 XUMHYECKHH COCTAaB M CTPOEHUE KIIETKU 8 1 bubmaorexa [IOK
P https://m.edsoo.ru/7f41c292
bu6moreka [IOK
4 FKM3HENeATENLHOCT, KICTKH 6 https://m.edsoo.ru/7f41c292
5 PasMHOkeHME 1 MTHANBUAYATbHOE PA3BUTHE 5 1 bubnuoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHYUBOCTD 8 15 bu6moreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust opranu3MoB. OCHOBBI 3 bu6mmoreka [IOK
OMOTEXHOJIOIMHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 BErbmaorexa LOK
p p https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 34 0 4
INOYPOYHOE NNVIAHUPOBAHHE
10 KJIACC
KoaunvecTBo yacoB Jara JIeKTPOHHBbIE HU(PPOBbIE
Nen/m | Tema ypoka Beero Kourposbubie | IlpakTuyeckue S — o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypcbl
bu6nmoreka [JOK
1 buosorus B cucteme Hayk 1 5.09 https://m.edso0.ru/863e6122
https://m.eds00.ru/863e632a
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Merto1bl TO3HAHUSA )KUBOW IPUPOIBI.
[Ipaktuyeckas padora Ne 1

bubmuoreka [JOK

2 «Mcrmosib30BaHne pa3InIHBIX METOJIOB MIPU 05 12.09 https://m.edso0.ru/863e6122
W3YYCHUU OMOJIOTHYECKIX OOBEKTOBY
3 buosornueckue cCUCTEMBI, IPOLIECCHI U UX 1909 bubnuorexa [JOK
U3y4YCHUE ' https://m.edso0.ru/863e6564
4 XuMHu4YecKkuil cocraB KieTku. Bona u 26.09 bubmmoreka [{OK
MUHEPAJIbHBIC COJIU ' https://m.edso0.ru/863e674e
5 benku. CoctaB u cTpoeHue OeJIKOB 3.10 ESSS?I%Z%ZE)QE/BG%GWZ
®epMeHThl — OUOJIOTHYECKHE
KaranuzaTopsl. JlaboparopHas padorta Ne 1 Buborexa [TOK
6 «3yyeHne KaTaTuTHYEeCKONH aKTUBHOCTH 0.5 10.10 https://m.eds00.ru/863e6572
(dbepMeHTOB (Ha puMepe aMuiIasbl WIK — '
KaTaJiasbl)»
bu6moreka [IOK
! Yr1eBozel. JImHAE 17.10 https://m.edso0.ru/863e6870
8 Hyxnennosbie kucnotel. ATO 24.10 E’[I/tISJSI'I;I/(r)rT]eeIBZ(iOrIS/86366 d5c
9 Hctopus u MeTobl U3y4EeHUS KIETKH. 711 bubmuorexa [JOK
Knerounas Teopus ' https://m.edsoo.ru/863e6e88
10 KiteTka xax 1ienoctHas »XuBas cucTeMa 14.11
CrpoeHue syKapruOoTHYECKON KIIETKH.
AL — Butmioteka LIOK
11 P b ’ ’ 0.5 21.11 https://m.eds00.ru/863e6ff0
rpuOOB U OaKTEpHii MO MUKPOCKOTIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux — '
OTIHICAHUE
bubnuoreka [JOK
12 OOMeH BelIeCTB WK META00IN3M 28.11 https://m.eds00.ru/863e766¢
bu6mmoreka [JOK
13 dortocuHTe3. XeMOCUHTE3 5.12 https://m.eds00.ru/863e7c98
. bubnuoreka [JOK
14 DHepreTudeckuii o0OMeH 12.12 https://m.eds00.ru/863e7aae
15 Ku3HeHHBIN MK KIeTKU. [{eneHue 0.5 19.12 bu6nmoreka [JOK
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kieTku. Mutos. JlaboparopHast padora Ne 3
«HabmroeHre MUTO3a B KJIIETKaX KOHYHUKA
KOpEIIKa JyKa Ha TOTOBBIX

https://m.eds00.ru/863e7dc4

MUKpOTIpEernaparax»
16 buocunTes 6enka. Peakuys MaTpuyHOTO 26.12 bubnuorexa [JOK
CHHTE3a https://m.edso0.ru/863e796e
17 Tpaucnsus — OuocuHTe3 OCIIKa 9.01 Egg??/ﬁee%zcﬂ)orﬁm 6307966
18 Hexknerounsie Gpopmbl )KkU3HH — BUPYCHI 16.01 E’;[ISSJ,I:I;I/?;ZI;ZC])_E)?EBG%?S 40
bubmmoreka [{OK
19 ®opMBbI pa3MHOKEHUS OPTaHU3MOB 23.01 https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bu6moreka [IOK
20 Meiios 6.02 https://m.edséf).ru/863e7f4a
OO0pa3zoBaHue U Pa3BUTHE MOJIOBBIX KIETOK.
21 OmnonotBopenue. Jlaboparopras padora No 05 13.02 bu6mmoreka [IOK
4 «V3y4eHne CTPOCHHUS TOJIOBBIX KIIETOK Ha https://m.edsoo.ru/863e81b6
TOTOBBIX MUKPOIIpETIapaTax»
22 NHnuBuayanpHOE pa3BUTHE OPraHU3MOB 20.02 ﬁggg?ﬁ;.eelii(ﬁ/%seg 436
23 I'eneTrrnka — Hayka 0 HaCIEICTBEHHOCTH U 27,02 bu6mmoreka [JOK
U3MEHUYHUBOCTH https://m.edso0.ru/863e862
24 3aKOHOMEPHOCTH HACEOBAHUS 503 bu6mmoreka [JOK
PHU3HAKOB. MOHOTHOPHIHOE CKPEIIMBAHNE https://m.edsoo.ru/863e8878
o5 JluruOpugHOE CKpeIrBaHue. 3aKOH 12.03 bu6mmoreka [JOK
HE3aBUCHUMOI'0 HAcJIeI0BaHUsS IIPU3HAKOB https://m.eds00.ru/863e89a4
ClerieHHOe HAclIeI0BaHKUE MPU3HAKOB.
36| pesmrronwonomGpmoron 05 | 1e03 | bubmorerallOK
JTUTUOPUTHOTO CKPEUTUBAHUS Y APO30PHIIBI htips://m.eds00.r/863e8¢60
Ha TOTOBBIX MUKpPOTIpETIapaTax»
27 I'eneruka nona. HacnenoBanue npu3HaKkoB, 204 bu6nmoreka [JOK
CLIEIUIEHHBIX C [TOJIOM https://m.edso0.ru/863e8c60
28 H3menunBocth. HeHacnencTBeHHas 0.5 9.04 bu6nmoreka [JOK
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M3MEeHUNBOCTh. JlaboparopHas pabota Ne 6.
N3yuenne Moan(puKamoHHON
M3MEHYHMBOCTHU, TIOCTPOCHUE
BapHALMOHHOTO Psijia M BAPHALIMOHHOM
KpHBOW»

https://m.edso0.ru/863e8efe

HacnencrBeHHast \3MEHYMBOCTb.
Jlaboparopras padorta Ne 7. «AHanu3

bubmmorexa [{OK

29 MyTanui y 1po30(QuIibl Ha TOTOBBIX 1 05 16.04 https://m.edsoo.ru/863e8efe
MHUKPOTIpEapaTax»
bubmmoreka [{OK
30 T'enernia yeopeia . 23.04 https://m.edso0.ru/863e8d78
PesepBubIit ypok. O600111€HIE TIO TEME
31 «HacneacTBeHHOCTh 1 I3MEHYHBOCTD 1 2.05
OpPTaHU3MOBY
bu6moreka [IOK
32 (Ceexiumst Kax Hayka i nponece 1 7.05 https://m.edsoo.ru/863e9214
33 MeToibl M JOCTHKEHUSI CEJIEKIIUH PACTEHUI 1 14.05 bu6mmoreka [IOK
1 J)KUBOTHBIX ' https://m.edso0.ru/863e9214
bu6mmoreka [IOK
34 buoTtexHoorHMs Kak OTpacib MPOU3BOJICTBA 1 21.05 https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

VYueOnuk: buonorus. 10 knacc: y4ue6. ans odmeoOpa3oBat. opranu3anuii: 6a3oserii yposens/ (1.K. bensie
u ap.); nox pea. K. bensesa u I.M. [Ipimimmna. — 60-e u3a. — M.: IIpocemenue, 2019.1.

METOJUYECKUE MATEPHUAJIBI AJ151 YUUTEJISA
YueOnuk: buonorus. 10 kimacc: y4ue6. ais odmeoOpa3oBat. opranu3aiuii: 6a3oBerii yposens/ (/1.K. bensien
u ap.); nox pexa. JL.K. bensesa u I.M. [Ipimmmmna. — 60-e u3a. — M.: IIpocsemenue, 2019.1.

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



3am. aupekropa no YBP_ [Muckapésa B.®.) H.o. i
«28» aBrycra 2023 1. np. Ne 118 o1 01.0 EJ

Pacemotpeno Ha 3aceaannn LLIMO

yuuTenel OHONOrHH. XHMHH, reorpaduu
nporokon Ne 1 ot 28 asrycra 2023 r.

Pyk. IMO ZHeeeq (Mlanmmna T.A.)

Pabouas mporpamma
no OGuonoruu

11 knace

VMK:

YueGunk: buonorus. 11 knace: yue6. s oGmeo6pasosar. opraHu3aumii: 6a3oBbIi ypuam!m
u 1p.); noa pex. JIK. Bensesa u .M. JliMmuna, — 7-e w31, — M.: [MpocBemenne, 2020.-223 c.

Kon-Bo yacoB B Heemo: 1

CocTaBiiena Ha OcHOBe: v
Abmumnn .M. Bronorus. PaGoune mporpammsi. 10-11 kaccer: yue6. nocobue ans o6meoGpasosar
Opranusaumii: Gasosbiit yposenb / I.M.Jpivumm, O.B.CaGruna. — M.: Tpoceewmenne,. 2018. - 47c.
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COAEPKAHUE ITPOI'PAMMBbI
(34 4, 1 u B HEnEMIO)

Paznen 1. DBoaronus
I'naBa 1. CBugerenbcTBa 3BOJIIOIUH (4 1)

Pa3zButue 3BoIIOIIMOHHBIX UEH, 3BOMIOIIMOHHAs Teopust Y. lapBuna. CUHTETUYECKAs] TEOPUSI IBOJIIOLIHH.
CBuzeTenbCTBA ABOTIOIMU )KUBOI MIPHPO/IBL.

['naBa 2. ®aktopsl 3BOIONKH (8 U)

MHUKpPOABOJIONHUS W MakpodBoJronus. Bua, ero kpurepuu. Ilomymsauusi — sieMeHTapHas eIUHHIIA
HBOJIIOIUH. [IBIDKYIIME CHITBI SBOJIIOLIUH, UX BIIMSHUAE Ha TeHO(DOH/ MOMyIsui. HanpaBieHus SBOJIOIHN.
JlabopaTtopubie paboTsl: «Mopdosoruueckre 0COOEHHOCTH PACTCHUI PA3IMUHBIX BUAOBY, «/3MEHUHBOCTH
opranu3MoBy, «IIpucrnoco0IeHHOCTh OPraHU3MOB K Cpezie OOUTaHMSDY

I'maBa 3. Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3emiie (4 u)

I'umoTe3sl MPOUCXOXKICHUS KU3HU Ha 3emsie. OCHOBHBIC STalbl 3BOJIOIHMHA OPTaHWYECKOTO MHUpa Ha

3emiie. MHOroo6pasue opraHu3MoB Kak pe3ysbTar 3BOIOIMU. [IpruHINIbI KiaccuuKaluy, CUCTEMATHKA.
I'naa 4. [Ipoucxosxaenne ueaoBeka (5 1)

CoBpemeHHbIE MPEACTABICHUSI O MPOUCXOKIECHUU YEJIOBEKA. OBOJIOIMS YeloBeKa (aHTPONOIEHE3).

JIBIDKYIIIME CHITBI aHTPOTIOTeHe3a. Packl ueoBeka, UX MPOUCXOKICHNE M €HHCTBO.

Pa3nen 2. Jxocucrembl
I'maBa 5. Opranusmsl 1 oKpyxatorias cpeaa (8 u)
Dxonornyeckue (akTopbl U HUX BIMSHUE Ha opraHu3Mmbl. IIpucnocoOneHus opraHu3MoB K JEHCTBHUIO
HKOJIOTUIECKUX (DAaKTOPOB. DKOJOTHUECKAs HUIIIA.
buoreonenos. Oxocucrema. Paznoo6pasue sxocucteM. B3anMooTHOIIEHNS NOMYASIUN pa3HbIX BUJOB B
skocucTeme. KpyroBopoT BEmIECTB M OTOK SHEPTUU B IKOCHUCTEME. Y CTOHYMBOCTD U TWHAMHKA YKOCHCTEM.
[MocnencTBust BIMSAHUS ACATEIHHOCTH 4YeJOBeKa Ha JKocucTeMbl. CoxpaHeHHe OHMOpa3sHOOOpasusi Kak
OCHOBA YCTOMYHMBOCTH 3KOCHUCTEMBI.
JIaGoparopubie paboThl: «OleHKa BIUSHUSA TEMIEpaTypbl BO3/lyXa Ha 4eloBeKa», «AKBapUyM Kak MOJEIb
HKOCUCTEMBI»
I'nmaBa 6. buocdepa (3 u)
CrtpykTypa 6mochepsl. 3aKOHOMEPHOCTH CyliecTBOBaHUs drocdeprl. KpyroBopoT BemiecTB B 6mocdepe.
Ponw yenoBeka B 6uocdepe.
I'maBa 7. buonornueckne 0CHOBBI OXpaHbI IPUPOIHI (2 1)
I'moGanbHbIe aHTpONOTeHHbIE H3MeHeHus B buocdepe. [IpodiieMbl ycTOWYNMBOTO pa3BUTHUSL.
[lepcrieKTHBBI pa3BUTHUSL OMOTIOTHUECKUX HAYK.
JlaboparopHblie paboThl: «CpaBHUTENbHAS XapaKTEPUCTUKA MPUPOJHBIX U HAPYILIEHHBIX IKOCHCTEMY,
«OrmpeneneHye KauecTBa BObl BOJIOEMOB)

IInanupyemMble pe3yJbTaThl H3yYeHHsI Kypca OMOJIOTHH
B pesyabTaTe usyuenusi yueoHoro npeamera «buosorus» Ha 6a30B0OM yPOBHE YUEHHK HAYYUTCS:
pacKpbIiBaTh Ha MpPUMEpax poJib OMOJOTUU B (POPMHUPOBAHUHM COBPEMEHHOW HAyYHOW KapTUHBI MHpa U B
MPAKTUYECKON JeSITENbHOCTH JTIO/ICH;
MMOHUMATh U OMKCHIBATh B3aUMOCBSI3b MEXK/y €CTECTBEHHBIMU M MATEMAaTUYECKHUMH HAYKaMHU;
MOHUMATh CMBICJ, pa3iuyaTh U OIUCHIBaTh CHCTEMHYIO CBSI3b MEXIY OCHOBOIIOJIAraloIIuMU
OMOJIOTMYECKUMHU MOHATHAMHU: KJI€TKa, OpraHu3M, BUJI, dKocucTeMa, buocdepa;
MPOBOJUTH DKCIIEPUMEHTHI 10 WM3YYEHHIO OUOJIOTHYECKHX OOBEKTOB U SIBICHHH, OOBICHITH PE3yNbTaThI
AKCMEPUMEHTOB, aHAIM3UPOBATh UX, POPMYITUPOBATH BHIBOIBL;
(dbopMynupoBaTh TUMOTE3bl HA OCHOBAHUHU MPEIOKEHHOW OHOJOTHYecKoW WH(OpMAalMU W TpeiaraTh
BapUaHTHI IPOBEPKHU TUIIOTE3;
CpaBHHBaTh OWOJIOTUYECKHE OOBEKTHI MEXAYy COO0OM MO 3aJaHHBIM KpPUTEPHSIM, JeNaTh BHIBOJABI H
YMO3aKJIFOU€HHsI HA OCHOBE CPaBHEHHS;
000CHOBBIBAThH €MHCTBO KMBOW W HEXKMBOW MPHUPOJIbI, B3AUMOCBSI3M OPTaHU3MOB U OKPYXKAIOIIeH cpebl Ha
OCHOBE OHOJIOTHYECKHUX TEOPHIA;
pacrno3HaBaTh MOMYJISIIHIO M OMOJIOTHYECKUN BUJ] 0 OCHOBHBIM KPUTEPUSIM;



OTHCHIBATH (PEHOTHIT MHOTOKJICTOYHBIX PACTEHUH, )KUBOTHBIX U TPHUOOB;

00BSICHATH MHOTOOOpa3ne OPraHu3MOB, IPUMEHSISI SBOJIFOLIMOHHYIO TEOPHIO;

BBISBJIATh M3MEHYMBOCTH Yy OpPraHM3MOB; CpAaBHMBATh HACIEJCTBEHHYIO W  HEHACIEICTBEHHYIO
M3MEHYHUBOCTb;

BBISBIIATE MOPQOJIOTHUYECKHE, (DU3MOJIOTUYECKHE, TOBEJCHUYECKHE aJanTallii OpraHu3MOB K Cpele
oOuTaHUA U JEHCTBUIO HKOJIOTHYECKUX (PaKTOPOB;

COCTaBJIATH CXEMBI TIEpEHOCA BEIIECTB U SHEPTUH B SKOCHCTEME (IeT TUTaHus ),

MPHUBOANTH J0KA3aTEIbCTBA HEOOXOIMMOCTH COXpaHEHHsS OMOpa3HOOOpas3Hs Ul YCTOMYMBOTO Pa3BUTHUS U
OXpaHbl OKPYKAIOILIEH Cpe/ibl;

OILICHUBATh JJOCTOBEPHOCTH OMOJIOTHYECKON MH(POPMAINH, OJYIEHHOW U3 Pa3HBIX HICTOYHUKOB;
MPEJCTaBIATh OMOJIOTHYECKYI0 MH(OPMAIUIO B BHIE TEKCTa, TaOMWIBI, TpaduKka, AUarpaMMmbl U JIeNaTh
BBIBO/IbI HA OCHOBAHHH MPECTABIICHHBIX JaHHBIX;

BoinycKkHUK Ha 6230BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHUThCS:

JaBaTh Hay4yHOe OOBsSCHEHHE OuosorndeckuM (akram, mporeccaM, SBICHUSM, 3aKOHOMEPHOCTSIM,
WCIIOJIb3Ysl OMOJIOTUYECKHUE TEOpUHU (DBOJIOIMOHHYIO), YUeHHE O Ouocdepe, 3aKOHBI HACIEACTBEHHOCTH,
3aKOHOMEPHOCTH U3MEHYHBOCTH;

XapaKTepu3oBaTb COBPEMCHHBIC HaAIpPaBJICHUA B Pa3BUTHU 6I/IOJ'IOFI/II/I;
HUCITIOJIB30BAHUC B HpaKTquCKOﬁ ACATCIIBHOCTH,

YCTaHABJIMBATh TUI HACJIEJOBAHUSA W XapaKTEp MPOSBJICHUS MPU3HAKA MO 3aJaHHOW CXEME POJIOCIOBHOM,
IMPUMCEHAA 3aKOHBI HACJICACTBCHHOCTH,

OLCHUBATb PC3YJILTAThI BSaHMOﬂeﬁCTBHﬂ YCJIOBCKA U mcpymaromefxi Cp€abl, IMMPOTHO3UPOBATHL BO3MOXKHBIC
MOCIEACTBUA ACATCIBHOCTH YCJIOBEKA JIA CYIICCTBOBAHUSA OTACIBHBIX OMOJIOTHYECKNX OOBEKTOB 1 I CJIbIX
MIPUPOIHBIX COOOIIECTB.

OITMChIBATh HUX BO3MOXHOC

TemaTuyeckuii mjia”

Ne HammenoBanue pasnena u TeMm Yacer KonunuectBo | KonnuectBo [InaHoBbIC
/n yuebHOro 9JacoB, 9acoB, CPOKHU
BpPEMEHU OTBOAUMBIX OTBOAUMBIX TIOXO0XIACHUA
Ha paboThI Ha
MIPaKTUIECKO KOHTPOJIbH
rO Xapakrepa b€ paboThI
1. | Pa3gen 1. DBoonus 1.09.22 -
I'maBa 1. CBunerebCcTBa 3BOJIFOLINT 4 17.02.23
['maBa 2. @akTOpbI HBOTIOLNHT 8 +++
I'maBa 3. BO3HUKHOBEHHE U pa3BUTHE 4
JKU3HU Ha 3emJie
I'naBa 4. [IpoucxosxaeHune 4ejioBeKa 5
2. | Pa3zgen 2. DxocucTeMbl 20.02.22 -
I'maBa 5. Opranu3Msl U OKpyxarouiasi cpesia 8 ++ 25.05.23
I'maBa 6. buocdepa 3 +
I'maBa 7. buosiornuyeckrie OCHOBBI OXPaHbI 2 +
MIPUPOIBI
34 7




KasiengapHo - TeMaTu4yeckoe JIaHUPOBaHKe 10 Kypcy OuoJioruu. 11 k.

bazoBslii ypoBenb (344, 1 4. B Hezen0)

No | Nep | Pazmen, Tema, ypok (KOJTUYECTBO YaCOB). Homamuee | Jlatamo | Jlara
TeMe 3aJlaHue. TJIaHy ¢dakTuy.
Paznea 1. IBosronus
I'naBa 1. CBuzerenscrBa sBomonuu (4 1)
1. | 1. Bo03HUKHOBEHHE M Pa3BUTHE IBOJTIOIMOHHON OMOJIOTHH .1 6.09
2. | 2. MonexymsipHbIe CBUICTEIILCTBA SBOJIIOLIUT I1. 2 13.09
3. |3 Mopdomnoruueckue u SMOPHOIOTUIECKHE CBUACTENHCTBA I. 3 20.09
IBOJTFOITIHT
4. | 4. [Taneonronornveckue u Ouoreorpaduueckue ceuaerenscrea | 1. 4 27.09
IBOJTFOITIH
I'naBa 2. ®akropsl sBoIONKH (9 U)
5 | L [HonynsiuuronHas cTpykTypa Buaa. JJaboparopnas padota Ne | I1.5 4.10
1: Mopdonoruueckre 0cOOEHHOCTH PACTEHUHN pa3IUYHbIX
BHJIOB
6. | 2. HacnencrBennass ©3MEHYHMBOCTh — HCXOJHBIM MaTepUa JIJIst I1.6 11.10
sBosronun. JlabopatopHas padota Ne 2: I3MeHUnBOCTH
OpPraHU3MOB
7. |3. Hanpasnennble u ciaydalinble n3MeHeHus: TeHoGOoH 0B B psny | [1.7 18.10
MTOKOJIEHUH
8. | 4. DopMBI ECTECTBEHHOTO 0TOOpa I1. 8 25.10
9. |5. Bo3nukHOBEeHME afanTanuii B pe3yinbTaTe €CTECTBEHHOTO I1.9 8.11
oT6opa. Jlabopatopnas padora Ne 3: [IpucrnocobieHHOCTD
OpPraHu3MOB K Cpe/ie 0ONTaHus
10. | 6. Bunoo6pazoBanue I1.10 15.11
11. | 7. [IpsiMpie HAOIIOACHHS TIPOIIECCa IBOTFOIIUN I. 11 22.11
12. | 8. MakposBorOIUs I1. 12 29.11
I'maBa 3. Bo3HMKHOBEHUE W pa3BUTHE KU3HHU Ha 3emiie (4 1)
13. | 1. CoBpeMeHHbBIC TTPE/ICTABIICHHS] O BOSHUKHOBEHUH KU3HHU IT. 13 6.12
14. | 2. OCHOBHBIE dTarbl Pa3BUTHS KU3HU. Pa3BUTHE )KU3HU B I1. 14, 15 13.12
KpPHUIITO30€
15. | 3. PasBuTue xu3HM B aneo3oe. Pa3Burue )KU3HU B ME3030€. Il. 16, 17 | 20.12
Pa3BuTHe )XHU3HU B KaifHO30€.
16. | 4. MHoroo6pa3ue opraHu4ecKoro Mupa I1. 18,19 | 17.12
I'nasa 4. IIpoucxosxaenue yeaoBeka (5 u)
17. | 1. [TonosxeHue yenoBeka B CHCTEME KUBOTO MHUPA. I1. 20 10.01
18. | 2. ITpenku yenoseka. [lepBrie nmpeacraBuTenu poga Homo I. 21, 22 17.01
19. | 3. [losiBneHNe yenoBeKka pa3yMHOTO. I1. 23 24.01
20. | 4. @DaKTOpPBI SBOJIOLHNH YEIOBEKA I1. 24 31.01
21. | 5. DBOJIIOIMS] COBPEMEHHOTO YEJIOBEKA I1. 25 7.02
Paspen 2. Dxocucremsl
I'maBa 5. Opranusmesl U OKpyxatomiast cpeaa (8 1)
22. | 1. B3aumooTtHomeHus opranusma u cpesl. JlaboparopHas II. 26 14.02
pabota Ne 4: Ouenka BIMSHUS TeMIEpaTyphl BO3/IyXa Ha
YeloBeKa




23. | 2. [Tonynsiiust B 3kocucTeMe I1. 27 21.02
24. | 3. DKOJIOTHYECKasi HUIIA U MEKBUOBbIE OTHOLIICHUS I1. 28 28.02
25. | 4. MeXBUIOBBIE OTHOIICHHS I1. 28 6.03
26. | 5. Coo0mecTBa 1 3KOCUCTEMBI I1. 29 13.03
27. | 6. DKocHucTeMa: YCTpOMCTBO U AuHamMKKa. JlabopaTopHas I1. 30 20.03
pabora Ne 5: AkBapryM Kak MOJIENIb YKOCHCTEMBI
28. | 7. buorieHo3 u GuoreoreHos IT. 31 3.04
29. | 8. Brusinue yenoBeka Ha 9KOCUCTEMBI I1. 32 10.04
I'maBa 6. buocdepa (3 9)
30. | 1. Buocdepa u 6momsbl I1. 33 17.04
31. | 2. XuBoe BemecTBo 1 OMOXUMUYECKHE KPYTOBOPOTHI B I1. 34 24.04
onocdepe
32. | 3. buocdepa u yenosek. JlabopatopHas padora Ne 6: IT. 35 8.05
CpaBHUTENBbHAS XapaKTEPUCTHKA IPUPOIHBIX U HAPYIICHHBIX
HKOCHCTEM
I'naBa 7. buonornueckrne oCHOBBI OXpaHbl MPUPOABI (2 1)
33. | 1. Oxpana Bu10B 1 nonyasinuid. OxpaHa 3KOCUCTEM I1. 36,37 15.05
34.| 2. Buonornyeckniit MoruTopuHr. Jlaboparoprast pabota Ne7: I1. 38 22.05

Ompenenenre KauecTBa BOIBI BOJOEMaA




