PACCMOTPEHO

MO yuuteneit xumuu
Oouosioruu reorpadumn

Hecreposa JI.H.

IIpoTokon ot 28.08.2024 r.

Ne 1

MHUHHUCTEPCTBO ITPOCBEIIEHUSI POCCUMCKOMN ®EJNEPAIIUNA

JenapramenT o01mero odopazopanusi Tomckoii ods1actu

Anvunuctpanus KpuBomenHckoro paiiona

MBOY "Kpusomeunnckasa COI um. I'eposi CoBerckoro Corwsa ®.M.3nH4eHko"

[TPUHATO
IlemarornyeckuM COBETOM

[Ipotokomn ot 28.08.2024r.
Ne 1

YTBEPXJIEHO

Hupexrop MBOY
"Kpuomenunckas COLI nm.
I'epost Coserckoro Coro3a
®.M.3unueHko"

3yera T. A
[Ipuxka3z ot 30.08.2024 r.
Ne 285/01-09

% JIOKYMEHT IIOIIMCAH
JIEKTPOHHOM MOANNACKIO

wor,
z

Ceprudukar: 00 b9 2e d1 ea 70 50 b7 02
Baanenen: 3yesa Taresina AHaToIbEBHA
JleiicrBurenen ¢ 01.09.2021 mo 31.08.2026




PABOYAS ITPOT'PAMMA
yueOHOro npeamera «buosorus»

st o0ydarommxest 10— 11 kmaccos

c. KpuBomeunno 2024r.

MHOACHUTEJBbHASA 3AIIUCKA

[Ipu pazpaboTke mporpaMMsbl 1o OHOJOTMHM TEOPETUUYECKYIO OCHOBY I ONPEIENIEHUs OIX00B K (JOPMUPOBAHUIO COJIEPKaHUs y4eOHOro MpeaMera
«buonorus» cocraBunu: koHuentyaiabHble nonoxeHuss PI'OC COO o B3aMMo00YCIOBICHHOCTH LieNIeH, COAepKaHus, pe3yIbTaTOB 00y4YeHUsI U TpeOOBaHUM K
YPOBHIO MOJTOTOBKH BBITYCKHHUKOB, MOJIOKEHUSI 00 OOLIMX LENSIX M MPHUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHME CHUCTEMbI CPEIHEro OOIIero
obpaszoBanust B Poccuiickoit denepanyu, a Takxke MONOXKEHUS O creuupuke OHONOrUM, €€ 3HAYEHUM B IMO3HAHUHU KMBOM HPUPOIBI U OOecreuyeHUU
CYIIECTBOBAHMSI YesoBedeckoro oomectBa. CoriaacHO Ha3BaHHBIM MOJIOKEHHSIM, OTIPE/IEJIEHbl OCHOBHbBIE (DYHKIIMH ITPOTPAMMBI 10 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o 6uonorun AaéT npeacTaBieHue o LesIX, 00 o0mIel cTpaTernu 00y4eHus, BOCOUTAHUS U Pa3BUTHS 00yUalOMIUXCsl CPECTBAMU yUEOHOTO
npeaMera «bronorus», ompenenser o0s3aTeNbHOE MPEIMETHOE COAEP)KaHME, €ro CTPYKTYpY, paclpenesieHHe MO pasfeiaM M TeMaM, PeKOMEHIYeMYIO
MOCJIeIOBATEIbHOCTh M3YUYEHHUsI y4yeOHOro Marepuana ¢ yu€ToM MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBSA3€H, JIOTMKH 00pa3oBaTeiIbHOIo IMpoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00yYaroIuXCsl.



B nporpamme no Onoa0ruu TakKe yUUTHIBAIOTCS TPEOOBaHMS K TNIAHUPYEMbIM JIMYHOCTHBIM, METAIIPEAMETHBIM U TIPEIMETHBIM pe3yIbTaTaM 00ydeHHs
B (popMHpOBaHMM OCHOBHBIX BUIOB Y4e€OHO-TIO3HABATEIHHON JESITEIbHOCTH/yUYeOHBIX NEHCTBUI 00yYarOMMXCS 10 OCBOCHHIO COZAEPIKaHUS OMOIOTHYECKOTrO
oOpa3oBaHHs.

B nporpamme no 6uosnoruu (10-11 kmnaccel, 6a30BbIil YpOBEHb) peaii30BaH MPUHIIUI PEEMCTBEHHOCTH B U3YYEHHH OUOJIOruu, 6aronapst ueMmy B Heit
IIPOCMATPHUBAETCS HANPABJICHHOCTh HA PAa3BUTHE 3HAHUI, CBSI3aHHBIX ¢ (POPMUPOBAHMEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, LIEHHOCTHBIX OpHUEHTALUN
JUYHOCTH, SKOJIOTMYECKOTO MBIIIJICHHS, TPEICTABICHHUM O 3I0pOBOM 00pa3e >KM3HH U OEpeKHBIM OTHOILLIEHUEM K OKpYy»XKarollei mpupoaHoit cpene. [loatomy
Hapsily ¢ U3y4eHUEM 001IeOMOI0rHYeCKUX TEOPUH, a TAaKXKE 3HAHUN O CTPOSHUHU JKUBBIX CUCTEM PA3HOT'O PAHra U CYLUIHOCTH OCHOBHBIX IPOTEKAOLIUX B HUX
MIPOLIECCOB B MIPOrpaMMe 10 OMOJIOTHH yIeJIeHO BHUMAHUE HCIIOJIb30BAHUIO MOJTYYEHHBIX 3HAaHUHN B MOBCEAHEBHON KU3HHU ISl peLICHHs TPUKIIATHBIX 3a/a4, B
TOM 4HCe: TPOPUIAKTHKM HACJIEJICTBEHHBIX 3a00JC€BAaHUW UEJIOBEKa, MEAMKO-TEHETHYECKOTO0 KOHCYJIBTUPOBAHMUSA, OOOCHOBAaHUS HSKOJIOTHYECKU
1e1ecoo0pa3Horo MOBEACHHSI B OKpY’Kalollel MPUPOTHON cpelie, aHalu3a BIUSHUS XO3SMCTBEHHOH J1eATEIbHOCTH UYeJIOBEKa Ha COCTOSHUE MPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHUCTEM. YCHUJIEHUE BHUMAHUS K IPHUKJIAJHON HaAIpaBJIEHHOCTH Yy4yeOHOro mnpeamera «buonorus» mnpoauKTOBaHO HEOOXOIUMOCTBHIO
oOecrieueHurs YCIOBUN JJIsl pPelIeHUs OAHOW M3 aKTyallbHBIX 3a/1ay IIKOJIBHOTO OMOJOTMYECKOro 00pa30BaHUs, KOTOpas MpeirnoiaraeT (GpopMupoBaHue y
00yYaroImuxcs CoCOOHOCTH aJalTUPOBATHCS K M3MEHEHUSIM IMHAMUYHO Pa3BHBAOIIETOCS COBPEMEHHOTO MHPA.

Buosnorus Ha ypoBHe cpeHero o0uiero oopa3zoBaHus 3aHMMaeT BakHoe MecTo. OHa obecrieunBaeT GopMHpPOBaHUE Yy 00yUarOIIUXCs MPEACTaBICHUN O
HAYYHOH KapTHHE MHUpa, pacmupseT U 00001IaeT 3HaHus O KUBOU MPUPOE, €€ OTIUYUTEIBHBIX MPU3HAKAX — YPOBHEBON OPraHM3alMU U BOJIOIIH, CO3AaET
YCIOBUA JUIs: TO3HAHMs 3aKOHOB >KMBOM NIpUpPOAbI, (GOopMUpOBaHUS (YHKIHMOHAJIBHONH I'PaMOTHOCTH, HAaBBIKOB 3/I0pOBOrO M 0e30macHOro o0pasza »KHU3HH,
9KOJIOTMUYECKOT0 MBILUIEHNUS, IEHHOCTHOTO OTHOLIEHMSI K KMBOM MPUPOJIE U YEIOBEKY.

bosnbiioe 3HadeHne OMONOrMs MMEET TakXkKe AJIS PELICHMs BOCHUTATEIBHBIX M PA3BHUBAIOLIMX 3a]a4 CPEIHEro oOmiero o0pa3oBaHMsl, COLMATU3ALUU
oOyuaromuxcs. V3ydyenue 6uonornn odecreuyuBaeT yciaoBus Ui (OPMUPOBAHUS MHTEIUIEKTYyalbHBIX, KOMMYHHUKAIIMOHHBIX U WH(OPMAIlMOHHBIX HaBBIKOB,
ACTETUYECKOM KyJIbTYpPbl, CHOCOOCTBYET MHTETPAI[MU OMOJIOTMUECKUX 3HAHUN C TIPEJCTABICHUSIMHU U3 APYTUX yU€OHBIX IPEIMETOB, B YACTHOCTH, (DU3UKHU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJIOKEHUS O MpeJHA3HAYEHUHU yueOHOro mpenMera «buojorus» cocTaBWIM OCHOBY Uil ONpeAETeHHs IMOJIXOAO0B K OTOOpYy U
CTPYKTYpPUPOBAHUIO €TI0 COJIEPKaHNUs, IPEICTABICHHOIO B IpOrpaMMe 10 OMOIOTHH.

OT160p coneprxkanus yueOHoro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYILECTBIIEH C MO3ULUI KyJIbTypOCOOOPA3HOro MO/AX0/1a, B COOTBETCTBUU C
KOTOpBIM OOydYaroluecs: JOHKHBI OCBOUTH 3HAHMSI M yMEHMsI, 3HaUMMble A (popMHpoBaHUS OOLIEH KyJNbTypbl, ONpEAESIOUINe aJeKBAaTHOE IMOBEICHHE
YeJIOBEKA B OKpY Kalollel MpupoHOi cpesie, BOCTpeOOBaHHBIE B TOBCEAHEBHOM KU3HU M TPAKTUUYECKOH AeaTenbHOCTH. Oco00oe MeCTo B 3TOM cucTeMe 3HaHUH
3aHUMAIOT DJIEMEHTHI COJAEpKaHUs, KOTOpbIE CIy>KaT OCHOBOM Juisi (OPMUPOBAHUS MPEACTABIECHUN O COBPEMEHHOMN €CTeCTBEHHO-HAyYHOW KapTHMHE MHpa U
LIEHHOCTHBIX OPHUEHTALMSIX JINYHOCTH, CIIOCOOCTBYIOIIUX T'YMaHU3AIMH OHOJIOTHYECKOr0 00pa30BaHMUs.

CrpykTypupoBaHHEe COJepKaHUs y4eOHOro mMaTepualia B MpOorpaMMme Mo OMOJIOTHH OCYIIECTBJIEHO € YYETOM MPHOPUTETHOrO 3HAUEHUs 3HAHUU 00
OTJIMYUTEIBHBIX OCOOEHHOCTSX KMBOW MPHUPOJbI, O €€ YpOBHEBOM OpraHM3alli U 3BOJIIOIMU. B COOTBETCTBUU C 3TUM B CTPYKType y4eOHOro mpenmMera
«buonorus» BeIENEHBI CIEAYIONINE COAepIKaTeNbHble TMHUM: «bruonorus kak Hayka. MeToibl HAy4HOT0 MO3HaHUs, «KileTka kak Ouoiornyeckas cucTeMa,
«Opranusm Kak ouonoruyeckas cucrema», «Crucrema 1 MHOroo0pasue OpraHuyecKoro Mupay, « IBOJOLHUS KUBOM MPUPOIBD», « DKOCUCTEMBI U IPUCYIIUE UM
3aKOHOMEPHOCTH.



Ilenp u3yuenus ydeOHoro npenmera «buonorus» Ha 06a30BOM ypOBHE — OBJIQZICHHE OOYHYAIOUIMMHCS 3HAHUAMU O CTPYKTYPHO-(YHKIIMOHAIBHOMN
OpTraHU3aIMH KUBBIX CUCTEM PA3HOTO paHTa U MPHOOpPETeHHE YMEHUH MCIOIb30BATh 3TU 3HAHUS JUIS TPAMOTHBIX JIEHCTBUN B OTHOLICHUU OOBEKTOB KHUBOU
IIPUPOJIBI M PEILIEHUSI Pa3JInYHbIX )KU3HEHHBIX ITPOOJIEM.

I[OCTI/I)KGHI/IG eI N3y4YCHUA yqe6Hor0 npeamMeTa «buonorus» Ha 6a3zoBoM YPOBHE obOecreunBaeTcs PEIICHUEM CIICAYIOIINX 3a/1a4:
OCBOCHUC O6y‘-IaIOIJ_II/IMI/ICSI CHUCTEMBI 3HAHHH O OHMOJOTMYECKHX TCOpHAX, YUYCHHAX, 3dKOHAX, 3aKOHOMCPHOCTAX, THMIIOTC3ax, IMpaBHJIaX, CIIyzKalluxX
OCHOBOM JUIS (l)OpMI/IpOBaHI/IH HpeI[CTaBJ'IeHI/Iﬁ (6] eCTeCTBeHHO-HaquOfI KapTUHC MHpaA, O MCTOAAaX HAYYHOI'O0 IIO3HaHH:A, CTPOCHHUU, MHOFOO6pa3I/II/I n

0COOEHHOCTSIX KUBBIX CHCTEM Pa3sHOTro YpOBHA OpraHu3ali, BbIAAOIINXCS OTKPBITUAX U COBPCMCHHBIX UCCIICIOBAHUAX B 61/IOJ'IOI‘I/II/I;

q)OpMI/IpOBaHI/IC y 06y‘-IaIOH_II/IXC$I IMMO3HAaBATCJIbHBIX, UHTCIIJICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH B IMponecCce aHajin3a AaHHBIX O IMYTAX pa3BUTUA B
ouoaoruu HAayYHBbIX B3IJIAI0B, H,Z[eﬁ 1 IIOAXO0J0B K U3YUCHUIO JKMBBIX CUCTCM PA3HOT'O YPOBHA OpraHU3aluu,

CTaHOBJIEHUE y O0yyaroImuxcs o0Iel KylIbTyphl, (yHKIHOHAIBHON I'PaMOTHOCTH, PA3BUTHE YMEHUI OOBSICHATh U OLEHUBATH SIBJICHHS OKPY’KAIOLIETO
MUpa )KUBOI NPUPObl HA OCHOBAHUM 3HAHWM U OIbITA, [TOJIyYEHHBIX [IPU U3YYEHUH OMOJIOTHY;

(1)OpMI/IpOBaHI/Ie y 06yqa}omnxc;1 YMeHI/Iﬁ HIUIFOCTPpUPOBATb 3HAYCHUC OMOJOrMYECKUX 3HAHUN B HpaKTHqGCKOﬁ JACATCIIbBHOCTHU YCJIIOBCKA, Pa3BUTUU
COBPCMCHHBIX MCIUIITUHCKHUX TEXHOJIOTHH U anO6HOT€XHOHOFHfI;

BOCTIUTaHHE yOEKIEHHOCTH B BO3MOYKHOCTH ITO3HAHMS YEJIOBEKOM JKHMBOHM IMPHPOJIBI, HEOOXOIUMOCTH OEpeKHOTO OTHOMICHUS K HEH, COONIIOICHUS
THYECKUX HOPM IPH MPOBEAECHUN OMOJIOTHUECKUX UCCIIEI0BaHMIA;

OCO3HAaHUEC ICHHOCTHU OMOJIOTHYCCKUX 3HAHMI JJI TIOBBIICHUSA YPOBHSA AKOJIOTHYECKON KYJbTYPbI, IJId (I)OpMI/IpOBaHI/IH HAayYHOTO MUPOBO33PCHUA;

IpUMEHEHNE NPUOOPETEHHBIX 3HAHUN U YMEHUH B TOBCETHEBHOM JKU3HHU JIJISl OLIEHKHU MOCIEACTBUI CBOEH AESITEIbHOCTH 0 OTHOIIEHUIO K OKpY Karolei
cpeze, COOCTBEHHOMY 3/10pOBbI0, 000CHOBAaHHUE U COOJIIOJICHHE Mep MPOPUIAKTHKH 3a00IeBaHHH.

B cucreme cpeanero obuiero oopazoBanus «buonorus», usydaemas Ha 6a30BOM ypOBHE, ABISETCS 00s13aTeIbHBIM YU€OHBIM IPEAMETOM, BXOASIIUM B
cocTaB peaMeTHOM obnacTu «EcTecTBeHHO-HAyYHbIE TPEMETBD.

Jlnis u3yuenus 6uosoruu Ha 6a30BOM ypOBHE CpeiHEro od1ero oopazoBanus orBoautcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Heneno), B 11 knacce
— 34 gaca (1 gac B HenemI0).

COILEPKAHUE OBYYEHMUSA



10 KJTIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTHH ¢ OOLIECTBEHHBIMU, TEXHUUYECKUMHU U JAPYTUMHU €CTECTBEHHBIMHU HayKaMu, Guiiocodueid, STUKOM, ICTETUKON U
npaBoM. Poitk Guonoruu B popMUPOBAHUN COBPEMEHHOW HAyYHOW KapTUHBI Mupa. CucTeMa OMOJIOTHYECKIX HAYK.

MeTo1pl O3HAHUS KUBOHM MPUPO/IbI (HAOI0IEHNE, SKCIIEPUMEHT, OITMCAHNUEe, U3MEPEHUE, KilacCu(HUKaIMs, MOICIMPOBAaHUE, CTaTUCTUYECKast 00paboTKa
JTAHHBIX).

JdemoncTpanum:
Iloptpetsr: Y. Japsun, I'. Mennens, H. K. Konbrios, [x. Yorcon u ®@. Kpuk.

TaOauibl ¥ CXEMBI: «MeTo bl MO3HAHUS KUBOU IpUupoabD.

JlaGopaTopHble U NpaKkTH4YecKHe PadoThI:

[Ipaktuueckas padota Ne 1. «Mcnonp30BaHue pa3IuyHbIX METOAOB MPU U3YUYEHUU OMOJIOTHUECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl H KX OpPraHU3alHA.
JKusble cucteMbl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus 6uonoruu. OTanune KUBBIX CUCTEM OT HEOPTaHUYECKOH PUPOIBI.

CaotlicTBa OMOCHCTEM U MX pa3HOOOpa3ne. Y POBHH OpTaHH3aIIUH OMOCHCTEM: MOJICKYJIIPHBIN, KIICTOUYHBIN, TKAHEBBIN, OpraHU3MEHHBIN, IOy JISAITHOHHO-
BUJIOBOM, IKOCHCTEMHBIN (OHOT€OIEeHOTUYECKHUH ), OMOC(EpPHBIA.

JdemoncTpanum:

Tabmuip! u cxembl: « OCHOBHBIE IPU3HAKH KU3HNY, « Y POBHH OPTAHU3AIIUHN KUBOH TIPUPOIBD).



O6opynoBanue: mojaenb Monekysbl JTHK.

Tema 3. XuMH4ecKuii COCTaAB M CTPOEHHE KJIETKH.

XUMUYECKHI cOCTaB KIETKU. XUMHUUYECKUE JIEMEHThI: MAaKpO3JIEMEHTbI, MUKPOAJIEMEeHThI. Bojia 1 MUHepalibHbIE BELECTBa.

@yHKIUHU BOJBI 1 MUHEPAJIbHBIX BEIIECTB B KieTke. [lognep:kanne ocMoTHUeCKoro OanaHca.

benku. CocraB u crpoeHue OJIKOB. AMUHOKHCIIOTBI — MOHOMEPHI OenkoB. HezamMeHMMBIC W 3aMEHHMBIE aMUHOKHCIIOTHI. AMHUHOKHCIIOTHBIH COCTaB.
YPOBHU CTPYKTYpbI OEIKOBOI MOJIEKYJIbI (MIEpBUYHASL, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XUMUYECKUE CBOIcTBa OenkoB. buonornueckue

byHKIMN OEIKOB.

®epmeHThI — Ononornueckue karanuzaropel. CTpoeHue epMeHTa: akTHBHBIN LEHTP, cyOocTpaTHas creruduaHocTs. KopepmenTtsr. Buramunbl. OTiamaus
(GepMEeHTOB OT HEOPraHMYECKUX KaTalu3aTOPOB.

YrieBoabl: MOHOCaXapuabl (TIF0K03a, pr003a U Ie30KCHPH003a), AUcaxapuIbl (caxaposa, JaKT03a) U IMOoTHcaxapu/Ibl (KpaxMall, TITHKOTEH, I1eJUTI0I03a).
buonornveckue GyHKIHUN YTIIEBOJIOB.

Jlunuasl: Tpurmuauepuasl, ¢ochomunuasl, crepouabl. I'mapoduinbHO-ruapodoOHBIe cBoMicTBa. buonmormueckue ¢ynkiuu snunuaoB. CpaBHeHHe
YIJIEBO/IOB, OETIKOB U JIMIIUOB KaK UICTOYHUKOB 3HEPTUU.

Hyxnennossie kucnotsl: JIHK u PHK. Hykneotunsl — MoHOMepbI Hyki1enHOBBIX KucinoT. Ctpoenue u pynkuuun JIHK. Ctpoenne u ¢pynkunn PHK. Buabt
PHK. AT®: cTtpoenue u GyHKIUH.

[{uTonorus — Hayka o kieTke. Knerounas teopus — npumep B3auMOJEHCTBUS UAel U (aKTOB B HAYYHOM MO3HAHUM. MeTO bl N3YUEHUSI KIIETKHU.

Knerka xak nenoctHas kuBasg cuctema. OOmne NpU3HAKU KJIETOK: 3aMKHYTas HapyxHas meMmOpana, mojiekynbl JIHK kak renernueckuii ammapar,
crcTeMa CuHTe3a Oelka.

Tunsl KIETOK: 3yKapuoTHYecKasi U MpokapuoTuyeckas. OcoOeHHOCTH CTpOeHHs MpokapuoTHueckoi kieTku. Kierounas ctenka Oakrepuii. CTpoeHue
9YKapHUOTHUYECKOM KJIeTKH. OCHOBHBIE OTINYMUS PACTUTEIBHOM, KUBOTHON U I'PUOHOI KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHASI CTeHKA, TTTUKOKATNKC, X GyHKIuH. [Inasmarunueckas memOpana, e€ cBoiicta u pyHKIuu. [[utonnazma
u e€ opranounapl. OmHOMeMOpanHbie opraHou bl kineTku: JI1C, anmapat [N'onbmxu, mu3ocomsl. [1oryaBTOHOMHBIE OpraHOMIBI KIIETKH: MUTOXOHAPUH, TUTACTHIBI.



[TpoucxoxxaeHne MUTOXOHAPUM M miacTul. Buabl muactun. HemeMmOpaHHBIE OpraHOMbl KJIETKU: PUOOCOMBI, KJIETOYHBIM LIEHTpP, LIEHTPUOIH, PECHUYKH,
KIyTUKU. DyHKIIMY OPraHoOUI0B KIIETKU. BKitoueHus.

SAnpo — perynsTopHbIii IeHTP KIeTKU. CTpoeHue siipa: sijaepHas 000J09Ka, Kapuoria3Ma, XpOMaTHH, SIPBIITKO. XPOMOCOMBI.
TpaHCTOPT BENIECTB B KIETKE.

JdemoncTpanum:

IToptpetni: A. JIeBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, K. M. Bap.

ﬂI/Ial“[zaMMI)II «Pacnpez[eﬂeHI/Ie XUMHUYCCKHUX 3JICMEHTOB B HEXKHUBOU IIpupoaL», «PacnpeneneHHe XHMHYECKHX 3JIEMEHTOB B JKHMBOI puUpoaC».

Tabmuubl u cxembl: «[lepuonnyeckas TabauIa XUMHYECKUX JIEMEHTOBY, «CTpoeHHe MOJIEKYJbl BOAbIY, «brocunaTes Oenka», «CTpoeHHE MOJICKYIIBI
oenkay», «Ctpoenue pepmentay, «Hyknennonsie kucnotsl. JJHK», «Ctpoenue monekyinsl AT®», « CTpoeHHe 3yKapuOTUUECKOM KIeTKn», « CTpOeHHEe )KUBOTHON
KJIeTKU», «CTpOoeHnE pacTUTENBbHON KIETKI», « CTpOEHHE TPOKApUOTUUYECKOH KIEeTKI», « CTpOEHHE pa KIETKN», « YTIEBOAbD), «JIMIuab.

OO6opy/10BaHKEe: CBETOBOI MUKPOCKOII, 000pYy/10BaHUE ISl IIPOBEACHUS HAOIIOACHUN, U3MEPEHHM, IKCIIEPUMEHTOB, MUKPOIIpENapaThl pacTUTEIbHBIX,
KMBOTHBIX U OAKTE€PUATbHBIX KIETOK.

JlabopaTopHble U NpaKkTHYecKHe PadOThI:
JlaboparopHnas padota Ne 1. «M3yueHune kaTaTuTHUECKONH aKTUBHOCTH ()epMEHTOB (Ha MPUMEPE aMUJIa3bl MU KaTasla3bl)».

JlaboparopHas pabota Ne 2. «M3yueHue cTpoeHUs KJIETOK pacTEeHUH, )KUBOTHBIX U OaKkTEpUil MO/ MUKPOCKOIIOM Ha FOTOBBIX MHUKpOIpenaparax U ux
OIIMCaHUE.

Tema 4. ’KuzHeaeaTeJIbHOCTDh KJIETKH.

OOMeH BemecTB, WK MEeTa00In3M. ACCUMUIISINS (TJTACTUYECKUM OOMEH) U TUCCUMIIISIIHS (SHEPTeTUUECKHil 0OMEH) — JIB€ CTOPOHBI €AMHOTO MpoIiecca
MeTtabonu3ma. Poib 3aKOHOB COXpaHEHHs! BEIIECTB U DHEPTHH B MOHUMAaHUU MeTaboIn3Ma.

Tumnbl oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHbIA. Poib pepmMeHTOB B 00MEHe BEIECTB U MPEBPALICHUN YHEPTUHU B KIIETKE.



®dotocunre3. CBeToBas u TemMHoBas (pa3bl hoTocuHTe3a. Peaknuu dorocunteza. DpdekTuBHOCTh (hOoTOCHHTE3a. 3HAUeHUE (DOTOCHMHTE3A JIJIs )KU3HH Ha
3emiie. Bausinue ycinoBuii cpesibl Ha OTOCHHTE3 M CIIOCOOBI MOBBIIICHUS €0 MPOAYKTUBHOCTH Y KyJbTYPHBIX PACTCHHA.

XeMocHuHTe3. XeMOCUHTE3UPYIoLe OakTepuu. 3Hau€HUE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMJl€.

:‘)HepFeTI/I‘IeCKI/Iﬁ OOMEH B KJIETKE. PaCH_[eHJ'IeHI/IC BCIICCTB, BBIACICHUC W AKKYMYJIMPOBAHUC JSHCPIrUU B KIICTKC. OTansl OHEPICTUYCCKOTI'O obMeHa.

I'mukonm3. bpoxxenue u ero Bubl. KucmopoaHoe oKuciieHne, Win KJIeTo4Hoe Jbixanne. OkucnutenbHoe pochoprmpoBanne. DPPEKTUBHOCTh IHEPTETUYECKOTO
oOMmeHa.

Peaknun matpuunoro cunresa. I'enernueckas wHbopmanus u JIHK. Peanuzanusi renernueckoid nHpopManuu B KiIeTKe. ['€HETHYECKH KOJ U €ro

cBoricTBa. Tpanckpunuus — marpuunblii cuare3 PHK. Tpancisnus — Guocuntes3 Oenka. Dtansl Tpancisauuu. KomupoBanue amMmuHOKUCIOT. Pois pubocom B
OouocuHTe3e Oenka.

Hexknerounsle (opmel xku3Hu — Bupycel. Micropus otkpeitus Bupycos (/1. W. MiBaHnoBckuil). OCOOEHHOCTH CTPOCHUS U KU3HEHHOr'O IMKJIA BUPYCOB.
bakrepuodaru. bonesnu pacteHmii, )KUBOTHBIX M YelIOBEKa, BBI3bIBaeMble BHpycamu. Bupyc mmmyHonedunurta yenmoseka (BUY) — Bo3Oyaurens CIINa.
OOpatrHas TpaHCKpUIILMS, peBepTa3a u uHTerpasa. [Ipodunaktuka pacpocTpaHeHUs BUPYCHBIX 3a00J1€BaHU.

JdemoncTpanum:
Hoptpetst: H. K. Konsios, . . UBanosckuit, K. A. Tumupszes.

Tabmuipl u cxeMbl: « Tunsl mutanusy, «Metadomzmy, « MUTOXOHIPUS», « IHEPTETUUECKU 00MeHy, «Xnoporiacty, «Dorocunrtes», «Ctpoenue JJHK»,

«Ctpoenne u QpyHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «I eHeTnueckuii xoa», «Bupycey», «bakrepuodarun», «CTpoeHUE M KU3HEHHBIN UK BHpYyca
CII1[a, 6axtepuodaray, «Permmukamus JJHK».

Ob6opynoBanue: moaenu-anmiankanuu «Y asoenue JIHK u tpanckpunuusy, «buocunres 6enka», «CTpoeHue KIeTKku», Moaens crpykrypsl JTHK.

Tema S. PasMHOKeHHe M HHAMBHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Krnerounsrit UKJI, UJIN JKU3HEHHBIN IIUKII KJIETKH. I/IHTCp(I)EBa 1 MHTO3. Hpoueccm, IMMPOTCKAOIINUC B I/IHTCp(I)EBC. Pemnmukanus — pCaKknuss MaTpuIHOro

cuntesa JIHK. Ctpoenune xpomocom. XpoMOCOMHBIN Ha0Op — KaprOTHIL. JIUTUTOMAHBINA U TalUIOWIHBIM XPOMOCOMHBIE Ha0Opbl. XpoMmatuabl. [{utonorndeckue
OCHOBBI PA3MHOKEHUS U MHIUBUYAJIbHOIO PA3BUTHS OPTaHU3MOB.

JleneHHe KJIE€TKHU — MHUTO3. CTa)II/II/I MHUTO3a. Hpoueccm, MPOUCXOAAIINE HAa PA3HBIX CTAAUAX MUTO34A. buonorndyecknii CMBICII MUATO3A.



[Tporpammupyemasi ruGesb KIETKH — aromnTo3.

q)OpMBI Pa3sMHOXCHHSA OpTraHU3MOB: 0ecroJIoe U MOJIOBOE. BI/II[BI OecnoJioro PasMHOXKCHHA: ACTICHUC HAABOC, TOYKOBAHUC OJJHO- U MHOI'OKJICTOYHBIX,
cnopoo6pa303aHHe, BCICTAaTHUBHOC PA3MHOKCHHUC. I/ICKyCCTBeHHOG KIIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUC IJIA CCIICKIINU.

ITonoBoe PasMHOXKCHHE, €I'0 OTIIUYHUA OT OecnoJioro.

Meiio3. Craauu meiiosa. [Iporeccel, mpoucxoadmue Ha ctaausx meio3a. [loegenue xpomocom B Meito3e. Kpoccunroep. buosornyeckuii CMbICI U
3HAUCHHUE MEH03a.

I"ameTorenes — mnmpounecc o6pa3013aH1/151 IMOJIOBBIX KJICTOK Yy KMBOTHBIX. ITosoBbIe JKene3bl: CEMEHHUKH M SUYHUKH. O6pa3013aH1/1e 1 Pa3sBUTHUC IOJIOBBIX
KJIETOK — raMeT (CrepMaTo30uj, sSHIEeKIeTKa) — crnepMaTorene3 U oBoreHe3. OCOOEHHOCTH CTPOSHMs SIMLEKIETOK M crepMaro3ouoB. OIUIOA0TBOPEHHUE.
[TapTenorenes.

WNunuBuayanbHoe pa3BuTHe (OHTOreHe3). DOMOpHOHAIbHOE pa3BUTHE (3MOpHUOreHe3). DTarbl SMOPHOHAIBHOIO PAa3BUTHUS Y NMO3BOHOYHBIX KHBOTHBIX:
npobiieHue, racTpyiisanus, opranorenes. I[loctamOpruonanbHoe pazsutue. Tuibl TOCTAMOPHOHANIBHOIO PAa3BUTHS: MPSAMOE, HeNpsMoe (JTMYUHOYHOE). BiusHue
Cpezbl Ha Pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIIOCOOHBIE BBI3bIBATH BPOXKIEHHBIE YPOACTBA.

Poct u pazButne pacrenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOSHUE CEMEHH, CTaIUU Pa3BUTHSL.

Jdemoncrpanuu:

Tabaunel 1 cxembl: «@OpMBI Pa3MHOKEHUS OPraHU3MOB», «JIBOWHOE OIJIOJIOTBOPEHHE Yy ILIBETKOBBIX pacTeHuil», «BereratnBHoe pa3MHOKEHUE

pactenuii», «Jlenenue kietku Oaktepuii», «CTpoeHUE MOJOBBIX KIETOK», «CTpoeHne Xxpomocombl», «Kierounsiit mukm», «Permmukanus JJHK», «Murtosy,
«Meiio3y, «IIpsmoe u HempsiMoe pa3BUTHE, «I 'aMeTOreHe3 y MIIEKOTTUTAIONIUX U YeJloBeKa», « OCHOBHBIC CTaIMH OHTOTECHE3a.

OO0GopyaoBaHue: MUKPOCKOI, MUKporpenaparsl «CrepMaTo30uabl MIICKOMUTAIONIETo», «SIHlekieTka miekonuTaromero», «KaprnokmHes B kieTkax
KOpeIlKa JyKa», MarHUTHas: MOJIeNb-antuinKamnus «Jlenenue xkiaetku», monens JJHK, monens meradasHoii XpoMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKHe padoThi:
JlaGopatopHas pabota Ne 3. «HaOnronenne MuTo3a B KJIeTKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpPOIpenapaTax».

JlaGopaTtopHnast padota Ne 4. «3yueHue cTpOeHHUs MOJOBBIX KJIETOK HAa TOTOBBIX MUKpOIIpEnapaTaxy.



Tema 6. HaciiencTBeHHOCTh M U3MEHYHBOCTH OPTraHM3MOB.

[Ipenver u 3amaun reHeTuku. VcTopusi pa3BUTHA T'€HETUKHU. Poilb LUTONOrMM W SMOPHUOJIOTMHM B CTAHOBJICHHM T'€HETUKH. BKiiajq poccuiickux u
3apyOeXHBIX YYEHBIX B pa3BUTHE TEHETUKU. MeETOIbl TEHETUKH (THOPHIOJIOTMYECKUH, HUTOTEHETHYECKHUM, MOJCKYJISIpHO-TeHeTHueckuii). OCHOBHBIC
IrE€HETUYECKUE MOHATHUS. [ 'eHeTHuuecKasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpeIBaHUM.

3aKOHOMEPHOCTH HACJEIOBAHUs MPU3HAKOB, YCTaHOBJIECHHBIEC . Menaenem. MoHOruOpuHoe CKpemuBanmie. 3aKkoH e1nHo00pa3usi rHOpHUI0B IEPBOTO
nokosieHus. [IpaBuno noMuHupoBaHysl. 3aKOH pacIlEIICHUs IPU3HAKOB. [ urore3a unctorsl raMer. [1oaHOE M HEMOIHOE JOMUHUPOBAHUE.

I[I/IFI/I6pI/I,Z[H06 CKpClIIMBaHUC. 3aKOH HE3aBHCHUMOTO HacCJICOOBAaHUs IIPU3HAKOB. HI/ITOFCHGTI/I‘IGCKI/IC OCHOBBI ,Z[I/IFI/I6pI/I,I[HOFO CKpCIHIMBAHUA.
AH&JIPI?;prIOH.IGG CKpClIIMBaHKC. Hcnonns3oBaHue AHAIIM3UPYIOMICTO CKPCIIUBAHUA AJId OIPCACIICHUSA T'CHOTHUIIA ocoOu.

CueruleHHoe HacienoBaHue Ipu3HakoB. Pabora T. Moprana no cuemieHHOMY HacllefoBaHHMIO reHoB. HapyineHue cuemieHus reHOB B pe3ysbTaTe
KpPOCCUHIOBepa.

XpOoMOCOMHast TEOPHS HACIIEACTBEHHOCTH. | eHeTHYeCKrEe KapThI.

I'eneruka nona. XpoMOCOMHOE OIpeeseHUe noja. AyTOCOMBI U MOJIOBbIE XpOMOCOMBI. ['OMoraMeTHble U reteporamMeTHele opranu3Mbl. HacnenoBanue
MIPU3HAKOB, CLIETTICHHBIX C MTOJIOM.

N3meHunBOCTb. BUabl M3MEHUYMBOCTU: HEHACIICICTBEHHAs M HAcCJEeACTBEHHass. Poib cpeapl B HEHACIEACTBEHHOW W3MEHYUBOCTH. XapaKTEpUCTHKA
MOIU(PUKAITMOHHON N3MEeHYMBOCTU. BapuanmoHHslil pa v BapuanuonHas kpuBas. Hopma peakuuu npusHaka. KonnyecTBeHHbIE U Kaue€CTBEHHBIE ITPU3HAKU U
ux HopMa peakiuu. CBoiicTBa MOAM(PUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBennas, uinu reHoTUNHMUYEcKas, M3MEHUYUBOCTh. KomMOMHATHBHAs WM3MEHYMBOCTH. MeW03 M TOJIOBOM MpoIlecC — OCHOBA KOMOWHATHBHOM
W3MEHYUBOCTH. MyTallioHHass U3MEHYUBOCTh. Knaccudukaiys MyTaiuii: TeHHbIE, XpOMOCOMHBIE, TeHOMHBIe. YacToTa W mpuYHHBI MyTaluii. MyTareHHbIe
(dakTopbl. 3aKOH rOMOJIOTHYECKHX PSIIOB B HacyeAcTBeHHOW n3meHnunBoctu H. 1. Basunoga.

BHG?II[GpHaSI HaCJICACTBEHHOCTh U UBMCHYHNBOCTbD.

l'eneruka uenoBeka. Kapuworum uyenoBeka. OCHOBHBIE METOABl TEHETHKH 4YEIOBEKA: TE€HEATOTMYECKUU, OJM3HEIOBBIN, IUTONeHETUYECKUH,
6HOXHMI/I‘—I€CKI/II>1, MOJ'ICKy.]'IprHO-l"eHeTI/I‘I€CKI/II\/'I. COBpeMeHHOG onpeﬂeneHI/Ie TCHOTHIIA: ITOJIHOTCHOMHOC CeKBeHI/IPOBaHI/IC, FeHOTI/IHI/IpOBaHI/Ie, B TOM 4YHUCJIC C
nomortipio [1[P-ananu3a. Hacnencreennsie 3a005ieBaHus YelOBeKa: TeHHbIE 00JIE€3HU, OO0JE3HU C HACIEICTBEHHOW MPEAPACIONOKEHHOCTHIO, XPOMOCOMHBIE
6one3nu. Comarnyeckue U reHepaTtuBHble MyTanuu. CtBojoBble KieTkH. [IpuHIMNBI 3710pOoBOro 00pa3a KM3HU, TUATHOCTHKHU, MPOPUIAKTUKU U JIEYEHUS
TeHETUYECKUX Oosie3Hel. Meauko-reHeTHYecKoe KOHCYJIbTHPOBaHHE. 3HAue€HUE MEAWIIMHCKOW TE€HETHKH B MPEAOTBPAICHWU W JICYCHUU TeHETUYECKUX
3a00JIEBAHUI YEJIOBEKA.



JdemoncTpanum:
[Toprpersr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-Pecorcknii, H. . BaBumnos.

Ta6111/1u1,1 U CXCMbI! ((MOHOI‘I/I6pI/II[HOG CKpCHIMBAHUC U CI'0 HUTOTCHCTUYCCKAsA OCHOBA», «3aKoH paciCIyICHUA U €T0 HUTOICHETUYCCKAsA OCHOBA», «3aKoH
YHUCTOTHI raMeET», ((]_II/IFI/I6pI/II[HOC CKpCIIUBAHUC), ((HI/ITOJ'IOFI/I‘ICCKI/IG OCHOBBI I[I/IFI/I6pI/II[HOl"O CKpCUIMBaHUA», (<M6ﬁ03>>, ((BS&HMOHCﬁCTBHC AJJICJIBHBIX I'C€HOBY,
«['eneTnyeckue KapThbl paCTeHHﬁ, JKHBOTHBIX U YCJIOBCKaA», «['eneTnka IoJia», <<3aKOHOMepHOCTI/I HacCJIca0BaHus, CICIIIICHHOI'O C ITI0OJIOM», ((KapI/IOTI/IHBI YCJIOBCKA
1 ) KMBOTHBIX», «BI/I,I[BI HU3MCHYNBOCTHY, ((MO,Z[I/I(l)I/IKaHI/IOHHaﬂ NU3MCHYHNBOCTDL», «HaCJ'IeI[OBaHI/IC pe3yc-(baKTopa», «I'eneTnka T'pYIIIl KpOBU», ((MYTaHI/IOHHaH
U3MCHYHBOCTDB).

Ob6opynoBanue: MoJenu-anmiInkanuu «MoHoruOpuaHOe cKpemuBanuey, «Hemonnoe nomunupoBanuey», «AurndpunHoe ckpemuBanuey», «llepekpécrt
XPOMOCOM», MUKPOCKOII U MUKporpenapar «/[pozodunay (Hopma, MmyTanuu (GopMbl KpbUIbEB U OKPAcKu Tena), repoapuil «I'opox moceBHOM.

JlaGopaTopHble U NpakTH4YecKHe PadoThI:

JlaGoparopHas padota Ne 5. «3yueHue pe3yapbTaToB MOHOTHOPHUIHOTO M JUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOITPETIapaTaxy.
JlaGoparopHas padota Ne 6. «3yueHre MoaupuKamOHHONW N3MEHUYUBOCTH, TOCTPOSHHIE BAPHALIMOHHOTO Psi/ia M BAPHALIMOHHON KPUBOW.
JlaGoparopHas padota Ne 7. « AHanmu3 MyTaluii y Ipo30(HiIsl Ha TOTOBBIX MUKPOIpENapaTaxy.

HpaKTI/I‘-ICCKaSI pa60Ta Ne 2. «CocraBieHHe U aHAIU3 POOOCIOBHBIX YCIIOBCKa».

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak Hayka W Ipoliecc. 3apoXkAeHUE CeleKIMM U nomectukanus. Yuenue H. M. BaBuioBa o IeHTpax NMpPOUCXOXKJIEHHUS U MHOrooOpas3us
KYJBTYPHBIX pacTeHUU. LIeHTpBI MPOUCXOXKACHUSA JOMAIIHUX KUBOTHBIX. COpPT, TOPOJA, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCcoBBIi U MHMBH Ly aJIbHBIN OTOOPHI B CEJIEKIIUHN PACTEHUN U )KUBOTHBIX. OIleHKa SKcTepbepa. bin3kopoacTBeHHOE
CKpelrBanue — UHOpuauHT. Yucras nuaus. CkpeuBaHue YUCThIX JMHUN. ['eTeposuc, win rudpunnas cuwia. HepoacTBeHHOE CKpeluBaHue — ayTOpUIUHT.
Otnanénnas rudpuamzanuss U e€ ycrnexu. VCKycCTBEHHBI MyTareHe3 M MOJY4YeHHE MOJUIUIONAOB. JIOCTHIKEHUS CeNeKIMHM DPACTeHWH, JKUBOTHBIX W
MHKPOOPTraHNU3MOB.



buorexHomorus kak oTpaciab Mpou3BoJCcTBA. ['eHHas nHKeHepus. Dtanbl co3nanus pekomObunanTHor JIHK u Tpancrennsix opranmsmoB. Kierounas
nHxeHepus. Kirlerounsie KyapTypbl. MUKpPOKIOHAIBHOE Pa3MHOKEHUE pacTeHui. KIIoHHpoBaHUE BBICOKOIIPOLYKTUBHBIX CEJIbCKOXO035MCTBEHHBIX OPTaHU3MOB.
Dkonoruueckue u sTuueckue mpoodsiemsl. [MO — renetnyecku MOIUGUIIUPOBAHHBIE OPTraHU3MBI.

JleMOHCTpaLIUK:

Hoptpersr: H. Y. Basuiios, 1. B. Muuypum, I'. /1. Kapnedenko, M. @. 1BaHoB.

Tabauiel U cxeMbl: kapra «L{eHTpbl MPONCXOKIEHUS 1 MHOTOO0pa3us KyJIbTypHBIX pacTeHui», «[1opoapl JOMaNTHUX JKUBOTHBIX», «CopTa KYJIbTYPHBIX
pactenuit», «Otnanéunas rudpunusamnus», «Padorsr akagemuka M. @. MiBanoBay, «llomumnonaus», «OObeKTh OMOTEXHOIOTUNY, «KIETOUHBIE KYJIBTYPBI U
KJIOHUpOoBaHue», «KoHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

OO6opy1oBaHKe: MYJISKU IJI0JJ0B U KOPHEILIIOI0B AUKUX (DOPM U KYJIBTYPHBIX COPTOB pacTeHUi, repoapuii «CenbcKoX035HCTBEHHbIE PACTEHUSY.

JlaGopaTopHble U NpakTH4YecKHe padoThI:

Okckypeus «OCHOBHbIE METOJbl M JIOCTUXKEHMS CEJIEKLIMM PAacTeHUH M JKUBOTHBIX (HA CEJEKIHOHHYIO CTaHLHIO, IUIEMEHHYIO ¢epMmy,
COPTOUCIIBITATEIbHBIA YUACTOK, B TEIUIMUHOE XO35HCTBO, J1a00paTOPUIO arpOYHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. DBOJIOIUOHHAA OUOJIOTHA.

[IpeanocelIku BOSHUKHOBEHHSI SBOJIOLMOHHON TEOPUU. DBOIIOIMOHHAS TEOPHS U €€ MeCTO B OMosIoruu. BiinsiHue SBOTIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTHH U IPYTUX HaYK.

CauzerenbcTBa 3BoOIMU. [lanieoHTONOrHYECKHE: TTOCIEA0BATENbHOCTh MOSBIECHUS BUJIOB B MaJEOHTOJIOTUYECKON JETOMUCH, MEPEeXoIHbIe (HOPMBI.
buoreorpaduyeckue: cxoacTBO U paznuuue GayH U (Giaop MaTEpUKOB U OCTPOBOB.



9M6pI/IOJ'IOFI/I‘IeCKI/IeZ CXOACTBA U pa3inyvusd 3M6pI/IOHOB Pa3HbBIX BUAOB IMO3BOHOYHLIX. CpaBHI/ITeHBHO-aHaTOMI/I‘ICCKI/IeI TOMOJIOTHYHBIC, aHAJIOTHYHBIC,
PYAUMCHTAPHBIC OPraHbl, aTaBU3MBbI. MOHCKYHHPHO-61/IOXI/IMI/I‘-ICCKI/IQI CXOACTBO MCXaHMU3MOB HACJICACTBECHHOCTH U OCHOBHBIX MeTa00JINYECKUX HYTCI\/JI Y BCCX
OpraHu3MoOB.

Opomtormonnas teopust Y. JlapBuna. Ilpeanocbuiki BO3HUKHOBEHUS JapBUHU3MA. JIBMKYIIME CHUIIbI 3BOJIONUHU BUIOB MO JlapBuHy (M30BITOUHOE
pa3sMHOXKEHHE TIPU OTPAaHUYEHHOCTH PECYPCOB, HEOpeAeIEHHAs N3MEHYUBOCTb, O0pb0a 3a CyIIECTBOBAaHHUE, ECTECTBEHHBII O0TOOP).

Cunretndeckas Teopus 3Bostonun (CTD) u e€ OCHOBHBIE TTOJIOKEHUSI.
Muxkposomtonus. [Tonynsius kak equHUIA BUIa U 3BOJTIOLUH.

JBukyue cuibl (paxTopsl) IBOIIOLUUU BUAOB B IpUpojie. MyTallMOHHBINA IPOIECC U KOMOMHATHBHAS U3MEHYUBOCTD. [lomynainoHHbIe BOTHBI U Apend
reHoB. M30usius 1 Murpanus.

EctectBeHHbIi1 0TOOp — Hampapistonuil pakTop 3Boaonnuu. opMbl ecTeCTBEHHOTO 0TOOpa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3yibTat 3Botonuu. [IpuMeps! mpucnocoOieHuii y opranuzMoB. ApoMopd03bl U UANO0ATANTAIIUH.

Bun u BunoobpazoBanue. Kpurepuu Buna. OcHoBHbIE (hOopMBbI BUA000pa30BaHus: Teorpaduyeckoe, IKOJIOTHIECKOe.

MakposBosmtonus. Dopmbl HBOTIONKN: (priieTHYECKast, TMBEpreHTHAs, KOHBEPTeHTHas, mapasuiesibHas. HeoOpaTumMocTh 9BOJIOIHH.

[TpoucxoxaeHue oT HeCIIeNMATU3UPOBAHHBIX TpeKoB. [Iporpeccupyrorias cnenuanu3anus. AJANTABHAS paTualins.

JdemoncTpanum:

[oprpertsl: K. JIunnei, XK. b. Jlamapk, Y. dapsun, B. O. Kosanesckuii, K. M. bap, 2. I'ekkens, . Mromnep, A. H. Cesepiios.

Tabmuiel ¥ cxeMbl: «Pa3BuTHE OpraHMYEcKOro Mupa Ha 3emiiey», «3apoAbIIIH MO3BOHOYHBIX YKMBOTHBIX», «ApxeonTepukc», «Dopmbl 00pbOBI 3a
cymecTtBoBaHue», «EcrecTBeHHBII 0TOOpP», «MHOrooOpa3ue COpPTOB pacTeHui», «MHorooOpaszue mopoa >KUBOTHBIX», «llomymsmuny, «MyTarmoHHas

U3MEHUYUBOCTHY, «Apomopdo3sly, «Mnnoamanramuny, «OOmas nerenepanus», «JBrkymue cuibl 3Bomonun», «KapTra-cxema mapuipyra MyTemIeCTBUS
Y. Jlapsunay, «bopn0a 3a cymectBoBanuey, «IIpucnoco0i1eHHOCTh Oprann3mMoBy, «I eorpaduaeckoe BH1000pa3oBaHuey, « IKOJIOTUIECKOE BUI000PA30BAHUEY.

O6ODVZ[OBaHI/ICI KOJUICKI WS HACCKOMBIX C PA3JIMYHBIMU TUIIAMH OKPACKH, Ha6op IJI0A0B U CEMSH, KOJIJICKIIU ((HpI/IMepLI 3alllUTHBIX HpI/ICHOCO6J'ICHI/II71 y
JKHUBOTHBIX», MOJCIIb «OcHOBHBIE HaITpaBJICHUS 3BOJIIOLIUN), 00BEMHAs MOJIECIb ((CTpOGHI/Ie T'OJIOBHOT'O MO3ra IIO3BOHOYHBIX».




buoreorpaduyeckas kapra mupa, Kosekuus «PopMbl COXPaAaHHOCTH HMCKOMAEMBIX KHBOTHBIX M pacTeHHil», mozenb anmudkanus «llepexpéct

XPOMOCOMY, BIIaXKHBIE Ipenapathl «Pa3BuTie HacekoMoroy, «PazBuTue Isarymku», MUKponpemnapar «/Ipozoduna» (Hopma, MyTanuu GOpMbI KPHUIHEB U OKPACKU
Tema).

JlaGopaTopHble U NpaKkTHYecKHe PadoThI:
JlaGopatopnas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(}HOIOTHIECKOMY KPHUTEPHION.

JlaboparopHuas pabota Ne 2. «Onucanue nIpucrocoO0JICHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE KU3HU Ha 3emJie.
I[OHaYIIHBIG MMpEACTaBJIICHUA O 3apOKIACHUHN KXKU3HHU. HaquLIe TUI0TE3bl BOZHUKHOBEHHUS KM3HU Ha 3emMiie: aduoreHes u IMaHCIICpMUS. Xnmuueckas

SBOJIFOII M. AOHOreHHBIH CUHTE3 OpPraHu4YCCKUX BCIICCTB U3 HCOPIraHUYCCKUX. BKCHCPI/IMGHT&]’ILHOG IOATBCPIKIACHUC XMMHUUYECKOM ABOJIIOIMHK. HauanbHbIe 3Tanbl

ouosornueckoii sBomoun. ['unoreza PHK-mupa. ®opmupoBanre MeMOpaHHBIX CTPYKTYP W BOSHUKHOBEHHE MPOTOKIETKU. [IepBble KIETKH M UX IBOJIOIHS.
@opMHUpPOBAaHNE OCHOBHBIX I'PYIIII )KUBBIX OPTaHU3MOB.

Pa3ButHe xu3Hu Ha 3emuie 1o spaMm U nepuoaam. Kartapxeil. Apxeiickas u npotepo3oiickas 3pbl. Ilaneo3oiickas spa u e€ mepuopl: KeMOPUNCKUH,
OPJIOBUKCKHUU, CUIIyPUHCKUH, JIEBOHCKUI, KAMEHHOYTOJIbHBIN, IIEPMCKH.

Me3so30iicKkas 5pa 1 €€ IepUOAbl: TPHACOBBIN, IOPCKUH, MEJIIOBOM.
Kaiino3oiickas 3pa v €€ nepuo/ibl: MaJeoreHOBbI, HEOT€HOBbIN, AaHTPOITOTE€HOBBIN.

XapakTepHucTuKa KIMMara U reoJIorTnYeckux nporeccoB. OCHOBHBIE 3TAllbl 3BOIIOIUN PACTUTENBHOIO U JKUBOTHOTO MHUpa. ApoMop(do3bl y pacTeHUH U
KUBOTHBIX. [l0osiBIIEHUE, paclBET U BBIMUPAHUE I'PYIII )KUBBIX OPIraHU3MOB.

Cucrema OpPraHUYCCKOI0 MHUpa KaK OTPaXCHUEC 3BOJIFOLIUH. OCHOBHBIC CUCTEMAaTHYCCKUE T'pyHIibl OpraHU3MOB.

9BOJ’IIOHI/I$I YCIIO0BCKa. AHTpOHOJ’IOFI/IH KaK HayKa. Pa3zButne HpeI[CTaBJ'IeHI/Iﬁ O IMPOUCXOKACHNUU YCTIOBCKA. MeTO)II)I HU3Yy4YCHHUA aHTPOIIOTCHE3A. CXOHCTBa
" pa3jinius 4CJIOBCKAa U )KUBOTHBIX. CucremMaTH4eCcKoe MOJI0KECHHUE YEIOBEKA.

JBmxymue cuibl (pakTopbl) aHTponorenesa. HacnencTBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIH 0TOOp. OOIIecTBEHHBIN 00pa3 KU3HU, U3TOTOBIEHUE
OpyAuil TpyJAa, MBIIUIEHHUE, PEYb.



OCHOBHBIE CTaJMU ¥ BETBH 3BOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKHU, YenoBek ymenblid, YenoBek npsaMoxoasuui, YemoBek HeaHepTaabCKuid, YemoBek
pa3ymHbIi. HaxoKu HCKOMMaeMbIX OCTaTKOB, BPeMsl CYIIECTBOBAHUsI, 00JIACTh PacpOCTPaHEeHHSI, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUSL.

Uenoseueckre packl. OCHOBHBIE OOJbBINNE Pachl: €BpOTCOUIHAs (€Bpa3UiiCKas), HETPO-aBCTPAOUIHAS (PKBATOpPHATBbHAS), MOHTOJIOUTHAS (a3UATCKO-
amepukaHckas). YepTbl IpucnocoOIeHHOCTH MPeACTaBUTENICH YeTOBEUECKHUX pac K yCIIOBUSAM cyliecTBoBaHus. EquHCcTBO uenoBeueckux pac. Kputuka pacuzma.

JdemMoncTpanuu:

Hoptpetsr: @. Peau, JI. Ilactep, A. U. Onapun, C. Mumiep, I'. FOpu, Y. JlapBuH.

Tabmunel u cxembl: «Bo3nukHoBeHue CONHEUHOW cucTeMbl», «Pa3BuThe opraHmueckoro MmMupa», «PacturenpHas kietkay, «KUBOTHas KIIETKay,
«IIpokapruoTudeckas kierka», «COBpeMEHHass CHCTeMa OpPTaHHYecKoro Mupa», «CpaBHEHHE aHATOMHUYECKHX YEPT CTPOCHHS YeJIOBEKa M YeJIOBEKOOOpa3HBIX

00e3bsiH», «OCHOBHBIE MECTa IaJCOHTOJIOIMYECKHMX HAXOJOK IPEIKOB COBPEMEHHOTO 4YeloBeKa», «/lpeBneimme mroam», «/pesHue monn», «llepBbie
COBPEMEHHBIE JIIOJIN», «YenoBeuecKrue pacsh».

O6opynoBanue: Mysbku  «lIpoucxoxenue uenoBeka» (OIOCTBI aBCTPAJONUTEKA, NMUTEKAHTPOIA, HEaHAEpTaliblla, KPOMaHbOHIA), CIJIENKH WIIU
1300pakeHUs] KaMEHHBIX OpyAud MEepBOOBITHOIO 4YeJIOBeKa (KaMHM-YOIIEepbl, pyOuia, ckpebia), reoxpoHoyiornyeckas Tabnuua, kosuiekuus «Dopmbl
COXPAHHOCTH MCKOIIAEMBIX )KMBOTHBIX U PACTEHUII».

JlabopaTopHble U NpakTHYecKue padoThbI:

[TpakTrueckas padota Ne 1. «/3ydeHune uckonaeMbIX OCTATKOB PACTEHUN U )KMBOTHBIX B KOJJIEKLIUSAX).

DKcKypeus «IBOJIOIMS OPraHUYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYUHBIM WM KpaeBeT4eCKUi My3ei).

Tema 3. OpranusmMsbl H OKpPYKal0Ias cpeaa.
DKoJorus Kak HayKa. 3a7a4u ¥ pa3/ieibl IKOJIOTUN. MeToAbl IKOJIOTHYECKUX UCCIIEI0BAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.
Cpem,l oOHnTaHus OpraHnu3MOB: BOJIHAsA, HA3CMHO-BO3AyIIIHAA, TIOYBECHHAA, BHYTPHUOPTraHU3MCHHAA.

Oxonorudeckue (axropel. Knaccudukanus sxonorndeckux (HakTopoB: aOMOTHYECKHE, OMOTHYECKHE W aHTPONOTEHHBIC. JIeHCTBHE SKOJIOTHUECKHUX
(hakTOpOB HA OPTAHU3MBI.



AOuoTtndeckre (GakToOpbl: CBET, TeMIeparypa, BIaKHOCTh. DoTtomepuoamsM. [lpucrnocobiaeHus opraHu3MOB K JCUCTBHIO aOMOTHYECKUX (DaKTOPOB.
buonornueckue puTMsl.

buotnueckue ¢akropsl. Bunbl OMOTHUECKUX B3aMMOACWCTBUI: KOHKYpPEHIMS, XUIIHUYECTBO, CMMOMO3 U ero Qopmel. Ilapazutusm, koomeparus,
MYTyaju3M, KOMMEHCaIU3M (KBapTUPAHCTBO, HAaXJICOHNYECTBO). AMEHCAIN3M, HelTpain3M. 3HaueHHe OMOTHYECKUX B3aUMOJEHCTBUH Ul CYIIECTBOBAHUS

OpPraHU3MOB B IMPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XAPAKTCPHUCTUKHU TIOITYJIAIHUH. OCHOBHBIC ITOKa3aTeIIN MomyJauuu: 4YUCICHHOCTD, IIJIOTHOCTB, POXKAACMOCTH, CMEPTHOCTb, IIPUPOCT,
MUrpanus. I[I/IHaMI/IKa YHUCJICHHOCTHU IOMYJIAIUA U eé peryisinus.

JdemMoncTpanuu:
Hoprpetst: A. I'ym6onbar, K. @. Pynse, O. ['ekkens.

Tabnuubl 1 cxembl: kapta «lIpupoansie 30Hb1 3eMuny», «Cpebl 0OOUTaHUS OpraHu3MoBY, «DoTonepuoauzm», «Ilomynanum», «3aKOHOMEPHOCTH POCTa
YHCICHHOCTH TIOMYJISIHA HHPY30pun-Tyhenbki», «Ilumensie menm.

JlabopaTopHble 1 IpakTHYeCKHEe PA6OThI:
JlaboparopHuas pabota Ne 3. «Mopdoorudeckrne 0COOCHHOCTH PACTEHUHN U3 PA3HBIX MECT OOUTAHWUS.
JlaboparopHas pabota Ne 4. «BnusiHre cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuyeckas padora Ne 2. «I1ocuéT MIOTHOCTH MOMYJISLMNA Pa3HBIX BUAOB PACTCHUN.

Tema 4. Coo01iecTBa M YKOJOrHYecKue CHCTEMBI.

CooOuiecTBo opraHu3mMoB — OuoreHo3. CTpyKTypbl OHOLIEHO3a: BUJIOBas, IPOCTPAHCTBEHHAs, Tpoduueckas (muiienas). Bugsl-nomuHanTel. CBS3U B
OuoreHose.

Okonoruyeckne cucreMsl (3kocuctemsl). [lonsTue 00 skocucreme u OuoreoreHoze. DyHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: NPOIYLIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BellecTB M MOTOK 3HEPruu B dKocucTeMe. Tpoduueckue (MUIIEeBble) YPOBHU SKOCUCTeMbl. [IuieBble Lenu u ceru.
OcHOBHBIE TOKa3aTeIM 3KOCUCTEMBL: OMoMacca, MPOAYKLHMSA. DKOJOTMYECKHE MUPAMUABI: MPOAYKIUH, YUCICHHOCTH, Onomacchl. CBOWCTBA 3KOCHCTEM:
YCTOWYMBOCTb, CAMOpPETYJIsIIUs, pazButue. Cykueccus.



[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO WJIH IIIMPOKOJIMCTBEHHOTO Jieca.
AHTpPOIIOT€HHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKOCUCTEMBI. bronornyeckoe n X03siiCTBEHHOE 3HAU€HHE arpOdKOCUCTEM U YPOOIKOCHUCTEM.
Buopaznoobpasue kak paxTop ycroitunBocTu 3xocucteM. CoxpaHeHHe OMOIOTHYECKOro pa3Hoo0pasus Ha 3emIie.

Yuenne B. U. Bepranckoro o 6uocdepe. ['panuisl, coctaB u cTpykrypa omochepst. XKusoe BemiectBo u ero GpyHKuuu. OcoOeHHOCTH Onocdepbl Kak
r100anbHO# SKOCHCTEMbI. [IMHaMUYeCKOe paBHOBECHE U 0OpaTHasi CBsA3b B Onochepe.

KpyroBopoTbI BemecTB U OMOre0XMMHYECKUE [IUKIIBI QJIEMEHTOB (yriepoa, a30ta). 30HanbHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.
YenoseyecTBo B Onocepe 3eminn. AHTPOIIOTeHHbIE H3MEHEHUs B Onocdepe. [ modanpHbIe SKOIOTHYeCKre TPOOIEMBI.

CocymiectBoBaHle HpUpoabl W uenoBedecTBa. CoxpaHeHHME OMOpa3HOOOpa3Hs Kak OCHOBA yCTOWYMBOCTH Ouocdepbl. OCHOBa pPalMOHAIBLHOTO
yIpaBJICHUS IPUPOTHBIMU PECYPCAMHU M UX MCIIOJIb30BaHKE. JJOCTHIKEHUSI OMOJIOTUH U OXPaHa IPHUPO/IBL.

JlemoHCcTpanum:
Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepuanckuii.

Tabauie! u cxembl: «IIumessie nenn», «buoreHo3: coctaB u CTpyKTypay, «IIpupoaHsie coodmecTBay, «Llenu nuranusay», « kogorudeckas NUpaMuaay,
«buocepa u yenoBek», «IKOCUCTEMA HIMPOKOIHMCTBEHHOTO Jiecay, «IKOCHCTeMa XBOWHOTO Jeca», «buoreno3 Bomoéma», «ArporeHosy», «I[Ipumepnbie
AQHTPOIIOI€HHBIE BO3JICHCTBUSI HAa NPUPOAY», «BaKHEWIHEe MCTOYHHMKHU 3arpsA3HEHUs BO3JyXa M I'PYHTOBBIX BOA», «llouBa — BakHeWIIas COCTABIISIOLIAS
ouocheps», «DakTopsl Aerpananuu mousy, «[lapaukosiit 3¢ dex», «DakTopsl paAHOaKTUBHOTO 3arpsi3HeHus Ouocdeprn», «O01mas cTpykTypa ouocdeps,
«Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBIN dKpaH onocdeps», «KpyroBopot yriepona B 6uocdepe», «KpyroBopor azora B Ipupoie.

OOGopynoBanue: Mojenb-anmIukanus « Tunuaneie OMOIIEHO3BD, TepOapuil «PacTuTtenbHbie cooOImecTBay, kouiekuuu «buonenos», «Bpemurtenn
BaXXHEUIINX CEILCKOXO035MCTBEHHBIX KYJIbTYpP», rep6ap1/m 1 KOJUJICKIIUN paCTCHI/If/'I W JKUBOTHBIX, IPUHAJIC)KAIIUC K PA3HBIM 3KOJIOTMYCCKUM I'pyIiaM OJJHOI0
Buaa, Kpacnas kuura Poccuiickoit denepannu, n300pakeHns 0XpaHsIEeMbIX BHI0B PACTEHUI U JKUBOTHBIX.




INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOI'MN HA BA30BOM YPOBHE CPE/ITHEI'O OBIIEI'O OBPA3OBAHN A

Cornacio ®I'OC COO, ycranaBnuBarTcs TpeOOBaHHS K pe3ysbTaTaM OCBOCHHS OOYyYarOIIMMUCA MPOrpaMM CpeAHEero oOIero oOpa3oBaHMS:
JTUYHOCTHBIM, METANIPEJAMETHBIM U MTPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbHI

B CTPYKTYpPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUSA IMPCAMCETA «buonorusy BBIJIEICHBI CICAYIOMHUC COCTABJIAIONUEC: OCO3HAHUC O6y‘IaIOI_HI/IMI/IC$I
pOCCI/II\/'ICKOI\/'I I’pa)K}laHCKOﬁ UACHTUYHOCTU — T'OTOBHOCTU K CaMOPAa3BUTHIO, CAMOCTOATCIBHOCTU M CaAMOOIIPCACICHHUIO, HAJINYUC MOTHBAIUH K O6y‘~I€HI/IIO
6I/IOJ'IOFI/II/I, HCJICHAIPABJICHHOC PAa3BUTHC BHYTPCHHHUX Y66)KHCHHﬁ JIMYHOCTH Ha OCHOBE KJIIOYEBBIX IIEHHOCTEH H HCTOPUUCCKHUX Tpa)munﬁ pa3BUTHA
OHOJIOrTYECKOI0 3HaHHA, TOTOBHOCTh H CIIOCOOHOCTH 06yqa}onmxca PYKOBOACTBOBATHCA B CBOCHM NEATCIBHOCTH I[€HHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH,
MNpUCymuruMu CUCTEME OMOJIOTHYECKOTO O6pa3OBaHI/IH, HAJIMYHUC SKOJIOTHYCCKOTO ITPABOCO3HAHUA, CIIOCOOHOCTH CTaBHTh LEJIN U CTPOUTD )KU3HCHHBIC I1JIaHbI.

JImaHOCTHBIE pPe3yNbTaThl OCBOEHUS Mpeamera «buonorusy nocTuraroTcs B €IUHCTBE yU€OHOW M BOCHHUTATEIHHOW NEATEIHHOCTH B COOTBETCTBHU C
TPpaaAUuIIMOHHBIMU pOCCI/II\/JICKI/IMI/I COIMUOKYJIbTYPHBIMH, HCTOPUUYCCKUMU U AYXOBHO-HPABCTBCHHBIMU LCHHOCTAMHU, INMPUHATBIMU B O6HI€CTB€ npaBujiaMu "
HOpMaMH IIOBCACHUSA U CHOCO6CTBy1—OT nmponeccaM CaMOITIO3HaHMA, CAMOBOCIIMTAHUA U CaMOPa3BUTHS, PA3BUTHA BHYTpeHHef/'I MO3UIKUH JIMYHOCTHU, MMATPUOTU3MA,
YBO)XEHUS K 3aKOHY U MPaBOMOPSAKY, YEJIOBEKY Tpy/Aa U CTapiieMy MOKOJIEHUIO, B3AUMHOTO yBa)KeHHUs, OEPEKHOTO OTHOIIEHHS K KyJIbTYPHOMY HACIEAUIO U
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickoi denepanun, MpUpoe U OKPYKaIOIIEH cpee.

JImgHOCTHEBIE PE3YIbTAThl OCBOCHHA yqe6Horo npeameTa «buomorns JOJDKHBI OTpaXaTb TOTOBHOCTH U CIIOCOOHOCTD o6yqafonmxcs[ PYKOBOJACTBOBATLCHA
C(bOpMPIpOB&HHOfI BHyTpCHHCfI HOBHHHCﬁ JIUYHOCTH, CHCTEMOM HOECHHOCTHBIX OpHCHTaHHﬁ, IMO3UTHUBHBIX BHYTPCHHUX Y6C)KI[6HHﬁ, COOTBCTCTBYHOIIUX
TPAAUIIUOHHBIM LICHHOCTAM pOCCHﬁCKOFO 06HIGCTBa, PaCIIUPCHUEC )KU3HCHHOI'O OIIBITA U OIIbITA ACATCIbHOCTHU B IPOLECCE p€aIn3alilii OCHOBHBIX HaHpaBHeHI/Iﬁ
BOCITUTATEIbHOU ACATCIIBHOCTH, B TOM YHCJIC B HaCTHU:



1) I'PaKAAaHCKOI0 BOCIIUTAHUSA:

C(l)OpMHpOBaHHOCTI) FpaH(,HaHCKOﬁ IO3MIHH 06}7‘13}011[61"005{ KaK aKTHUBHOI'O 1 OTBECTCTBCHHOI'O YJICHA pOCCHﬁCKOFO O6H.[CCTB3;

OCO3HAHHUE CBOUX KOHCTUTYIUHMOHHLIX IIpaB U O6H33HHOCT€I>1, YBAXXCHHEC 3aKOHa U IIpaBOIIOpsAAKa,

TOTOBHOCTb K COBMECTHOM TBOp‘ICCKOﬁ ACATCIBHOCTH IIPpU CO3AaHUN y‘Ie6HbIX IMPOCKTOB, PCIICHUN y‘-Ie6HbIX W IIO3HABATCJIIbHBIX 3aJa4, BBIIIOJIHCHHUN

OMOJOIrHYECKUX OKCIICPUMECHTOB;

CIIOCOOHOCTD OIIpCACIIATD CO6CTBCHHYIO INO3UIIHUIO 11O OTHOIICHUIO K ABJICHUAM COBpeMCHHOﬁ JKU3HHU U 00BIACHATH eé;

YMCHUC YUYHUTHIBATH B CBOUX HeﬁCTBHHX H606XOI[I/IMOCTB KOHCTPYKTHBHOTI'O B3aUMOICUCTBUS J'IIO,Z[GIZ C pPa3HbIMHU Y6€)KI[€HI/I$IMI/I, KYJbTYPHBIMU

OEHHOCTAMMU 1N COLIMAJIBHBIM ITIOJIOXKECHHUEM,

TOTOBHOCTh K COTPYJHHYECTBY B IPOLIECCE COBMECTHOI'O BBINOJIHEHUS Y4EOHBIX, IMO3HABATEJIbHBIX M HCCIIEIOBATENICKUX 3a]ad, YBAKUTEIBHOTO
OTHOIIEHUS K MHEHUIO ONIOHEHTOB IIPH 00CYXJAEHUU CIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COEPIKAHNUS;

TOTOBHOCTh K TYMaHHUTAapHOU U BOJIOHTEPCKOU 1€ATEIIbHOCTH;

2) MATPUOTHYECCKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTH POCCUICKOM TpakTaHCKON MICHTUYHOCTH, TATPUOTHU3MA, YBAXKEHHS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Tiepen PoauHoi,
rOpJIOCTH 3a CBOM Kpai, CBOX0 PoiuHy, CBOH S3BIK U KYJIBTYPY, IPOILJIOE U HACTOAIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

ONEHHOCTHOC OTHOIICHUE K ITPUPOJHOMY HACIICANIO U TIaMATHHUKaM NPpUPOAbI, TOCTHKCHUAM Poccuu B HAYyKE€, UCKYCCTBEC, CIIOPTC, TEXHOJIOTHUAX, TPYAC,

CIIOCOOHOCTD OLICHUBATh BKJIAJ] pOCCHﬁCKHX y‘—IéHI)IX B CTAHOBJICHUC U PA3BUTHC 6I/IOHOFI/II/I, MMOHUMMAaHUs 3HAYEeHUsS OHOJIOTHH B IO3HAHWHM 3aKOHOB

Ipupoasbl, B JKU3HHU YCIIOBCKAa U COBPCMEHHOI'O O6U.ICCTB8.;

uaeiHas yoexx1€HHOCTh, TOTOBHOCThH K CITY)KEHHUI0 U 3ammuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €T0 CYIh0Y;



3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHHUS;

CHOCO6HOCTB OLCHUBATHL CUTYyallMIO U IPUHUMATL OCO3HAHHBIC PCHICHUS, OPUCHTHUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMbBI U ICHHOCTH,
OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYyAyIIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJIUTENSIM, CO3aHUIO0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHATHSA IIEHHOCTEH CEMEMHOM KU3HU B COOTBETCTBUH C
TpaguIusMu Hapo10B Poccuu;

4) ICTETHIECCKOTO BOCIIMTAHUSA
OCTETUYCCKOC OTHOICHUE K MUPY, BKIIIOYas 5CTCTUKY 6I>ITa, HAay4YHOT'O U TCXHUYCCKOIr'o TBOPYECTBA, CIIOpTa, Tpyda, O6HIGCTB€HHBIX OTHOIHGHI/II\/'I;
IIOHMMaHHEC€ SMOLIMOHAJILHOI'O BOS)IGI\/'ICTBI/U[ JKUBOI npupoanl 1 eé OEHHOCTH,

TOTOBHOCTH K CAMOBBIPA’KCHHUIO B PA3HBIX BUAaX UCKYCCTBA, CTPEMIICHUC TIPOABJIATH Ka4€CTBA TBOpquKOﬁ JINYHOCTH,

5) puznueckoro BocnuTaHus, GopMHUPOBAHUSA KYJIbTYPBbI 310POBbSI H SMOLHMOHAJIBLHOI0 0JIArONOTyYHsI:
NOHMMaHWE W peaju3alus 3J0pOoBOro M Oe3omacHoro oOpas3a JKU3HU (340pOBOE MUTAHME, COOJIOJCHHE THTHEHMYECKHX MpPaBUI M HOPM,
cOamaHCUPOBAaHHBIA PEXKUM 3aHATHH W OTAbIXa, peryjsipHas (usnueckas aKTUBHOCTh), OEpEXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K

COOCTBEHHOMY (PM3UUECKOMY M MCUXUYECKOMY 3/I0POBBIO;

IMOHUMAaHHNEC HCHHOCTHU ITPaBUJI UHAUBUAYAJIbBHOT'O U KOJIJICKTUBHOT'O 0e30I1acHOro IMOBCACHHA B CUTyallUdX, YI'POXKAOMINUX 3[JOPOBbIO U )KU3HU J'IIO,Z[CfI;



OCO3HaHUE MOCIEACTBUM U HEMPUATHS BPEAHBIX MIPUBBIYEK (YIIOTPEOICHUS AJIKOTOJIsl, HAPKOTUKOB, KypeHus);

6) TPy10BOr0 BOCIUTAHMS:
FOTOBHOCTD K TPY/y, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10J1t00ue;

TOTOBHOCTH K aKTUBHOM JACATCIIBHOCTHU TEXHOJIOTUYECKON 1 COHHaﬂbHOﬁ HAITPaBJICHHOCTH, CIIOCOOHOCTh HWHULIUHUPOBATh, INTAHUPOBATH U CAMOCTOSATCIILHO
BBIIIOJIHATD TaKYH0 ACATCIbHOCTD,

UHTEpEC K pa3iuuHbiM chepaM npodecCHOHaNbHON JIeATEIbHOCTH, YMEHHE COBEPINATh OCO3HAHHBIA BBIOOp Oymyiiel mpodeccuu M peaan3oBbIBATH
COOCTBEHHBIC KM3HECHHBIC TUTAHEI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUHU BCEH KHU3HH;

7) 3K0JI0TM4YEeCKOT0 BOCTIUTAHUS
9KOJIOTHYECKH 11eTecoo0pa3Hoe OTHOLIEHHE K MPUPOE KaK UCTOYHHUKY JKU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMUS;

MOBBIIICHHE YPOBHS SKOJIOTHYECKON KYyIbTYpBL: MPUOOpPETEHHE OMbITa TIAHUPOBAHMS TMOCTYNKOB M OLIEHKH HX BO3MOXHBIX TMOCIEICTBUN IS
OKpY>Karolleu Cpeibl;

OCO3HaHHE TJI00ATBLHOTO XapaKkTepa SKOJIOTHICCKUX HpO6J’ICM u HYTeﬁ UX pCHICHUAA,
CIIOCOOHOCTh HCIIOJIb30BATh HpI/IO6peTaCMBIC npu HU3Yy4YCHUU OHOJIOTUH 3HAHUS U YMCHUA IIPpU PCHICHUN HpOGJ’ICM, CBA3aHHBIX C pPalMOHAJIbHBIM

IPUPOJIOTIOIB30BaHUEM (COOITIOICHHE TIPABIIT TIOBEICHUS B IIPUPOJIE, HAIIPABJICHHBIX Ha COXPaHEHUE PABHOBECHS B HKOCHCTEMAxX, OXPaHy BUIOB, IKOCHUCTEM,
ouochepsl);



HaJIM4YUE Pas3sBUTOIO ISKOJOTHUYCCKOI'0 MBIIIJICHU, 9KOJIOTHYECKON KYJbTYpPBbI, OIIbITa ACATCIbHOCTHU 9KOJOTUYECKOU HAIpaBJICHHOCTHU, YMCHUs
PYKOBOJACTBOBATHCA HUMHU B HO3HaBaTeHBHOﬁ, KOMMyHHKaTHBHOfI U COILMaJbHOU IMPAKTUKEC, TOTOBHOCTHU K YYaCTUIO B Hp&KTH‘-ICCKOfI JACATCIIBHOCTHU
9KOJIOTHYCCKOU HaITPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OPMHPOBAHHOCTb MUPOBO33PEHNUS1, COOTBETCTBYIOIET0 COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKHU U OOIIECTBEHHOHN PAaKTUKU, OCHOBAHHOTI'O HA JIHAJIore
KYyJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B IOJIUKYJIBTYPHOM MHPE;

COBEPILEHCTBOBAHUE SA3bIKOBOW U YUTATEIBCKOMN KYJIBTYPBI KaK CPEACTBA B3aUMOICHCTBUS MEXKIY JIFOJIbMH U [TO3HAHUS MUDPA;

MOHMMAaHUE CIeUU(PUKU OMOJIOTUM KaK HAyKH, OCO3HaHUs €€ poju B (DOPMUPOBAHMM PAIIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3/IaHUU 1IE€JIOCTHOTO
MIPEJICTaBICHHUSI 00 OKPYKAIOIIEeM MHPE KaK O €IUHCTBE IPUPOJIbI, YSIOBEKA M OOIIECTBA, B MO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH W PEIICHUU TPoOiieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS,

yOKAEHHOCTh B 3HAYUMOCTH OMOJIOTHH JIJTs COBPEMEHHOM IUBWIIM3AIMH; 00SCIICUCHUS HOBOTO YPOBHSI Pa3BUTHS MEIUIIUHBI, CO3/IAHUE ITePCTICK THBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX PElIaTh PECYpCHBIE MPOOJIEMbI Pa3BUTHS YEIOBEYECTBA, MOMCKA MyTeW BBIXOJA U3 IIOOAIBHBIX JKOJOTHYECKHX IMPOOIeM U

o0ecrniedyeHus nepexo/ia K ycTOH4MBOMY Pa3BUTHIO, PAllMOHAIBHOMY HCIIOIb30BaHHUIO MPUPOJHBIX PECYPCOB U (HOPMHUPOBAHHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJyUYE€HUHU OMOJIOTMYECKUX 3HAHUN B II€JISX MMOBBIILIEHUS 00IIeH KyJIbTypbl, €CTECTBEHHO-HAYYHOU IPaMOTHOCTH, KaK COCTaBHOM
4acTH (PYHKLIMOHAIBHON IpaMOTHOCTH 00ydJaromuxcs, opMUpyeMoi Ipy U3y4yeHUH OHOJIOTHY;

MOHUMAaHME CYIIHOCTH METO/I0B MO3HAHMsI, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJB30BaTh MOJyYaeMble 3HAHUS JUIl aHalu3a U
OOBSICHEHHS SIBJICHUH OKpPY’KarOIIEro MUpa U MPOUCXOJAIIMX B HEM M3MEHEHHUM, yMEHHE JieslaTh 000CHOBAHHBIE 3aKIIOYEHHsI HA OCHOBE Hay4YHBIX (PaKTOB U
MMEIOIINXCS JaHHBIX C LEJBIO ITOJIYYEHUs TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTBH CAaMOCTOSITETTFHO UCII0JIb30BATh OMOJIOTrHUECKHE 3HAHUS JUIsl PEIIeHUs TPOOJIEM B PEaNIbHBIX KU3HEHHBIX CUTYalIMsIX;

OCO3HAaHUE HEHHOCTH HaquOfI ACATCIIBHOCTU, TOTOBHOCTH OCYIICCTBIIATH IMPOCKTHYIO U UCCIIEA0OBATCILCKYIO ACATCIIBHOCTD MHANBUAYAJIBHO U B I'PYIIIIC,

TOTOBHOCTB M CITOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHUIO M CAMOOOPa30BaHUIO, K AKTUBHOMY TTOTYYEHHIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUH
C )KU3HEHHBIMU TOTPEOHOCTSIMH.

METAINPEIMETHBIE PE3YJIBTATBI



MeranpeameTHble pe3ysibTaTbl OCBOEHUS y4eOHOro npeamera «bronorusy BKIIOYAIOT: 3HAUUMBIE Ul (OPMUPOBAHUS MUPOBO33pEHHS 00yUarOIIHUXCS
MEXIUCIUIUTMHAPHBIE (MEXIpPEAMETHbIE) OOLIeHAyYHbIe TOHATHS, OTPaKAIOIINE IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CIEHU(PUKY METOAOB TO3HAHMUA,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIUs, ABJICHUE, IIPOLIECC, CUCTEMA, HAy4YHbIH (aKT, IPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
HCCIIeI0BaHKe, HA0II0ICHIE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHX ), YHUBEpCAJIbHBIC Y4eOHbIC IeHCTBHA (TI03HABATEIbHBIC, KOMMYHUKATHBHBIE, PETYISTHBHBIC),
obecneunBarone GopmMupoBaHue (QyHKIMOHAIBHOW IPaMOTHOCTU M COLUAIBHOM KOMIIETEHLMU O0yYaroIuxcs, CHOCOOHOCTh 00yUarOIIMXCsl UCII0JIb30BaTh
OCBOCHHBIE MEXTUCIUILITMHAPHBIE, MUPOBO33pPEHUYECKHE 3HAHUS U YHUBEPCAIbHbIC yUeOHbIe EHCTBUS B TIO3HABATEILHOW U COIIMATIBLHOMN MPAKTHKE.

MertarnpenmMeTHbIe pe3yIbTaThl OCBOSHHSI IPOrPAaMMBI CPEIHEro 00IIero 00pa3oBaHusl JOIDKHBI OTPaKaTh:

OBJjajieHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMU A€HCTBUAMM:
1) 6a3oBble JIOTMYecKHe TeHCTBUSA:
CaMOCTOSITENIbHO (JOPMYITUPOBATH U aKTyalU3UPOBAThH MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCTIOJIB30BaTh MPH OCBOCHHMM 3HAHWW NMPHUEMBI JIOTHYECKOTO MBINUICHHS (aHaiM3a, CHHTE3a, CPaBHEHUS, Kiaccu(uKanuu, 0000IIeHus ), pacKphIBaTh
CMBICJI OMOJIOTHYECKUX MOHATUH (BBLACIAT X XapaKTepHbIe IPU3HAKU, YCTAHABIMBATD CBA3U C IPYTMMU MOHATHIMH);

ONPCACIIATh LCIN ACATCIIBHOCTH, 3alaBast HapaMeTpPbl U KPUTCPUH UX NOCTHUIKCHUA, COOTHOCUTL PE3YJIbTAThI ACATCIBHOCTU C ITIOCTABJICHHBIMU LCIIAMU;
HCIIOJI30BaTh OMOJOTHYECKHE TOHSITHUS JJIsA 0OBSICHEHHUS (I)aKTOB U SIBIICHUI )KUBOM IMpUpPOAbI;

CTPOUTDH JIOTHUYCCKUEC PACCYKACHUA (I/IHILYKTI/IBHBIG, JACAYKTUBHEBIC, T10 aHaJ'IOFI/II/I), BBIABJIATE 3aKOHOMEPHOCTHU U IMMPOTHUBOPCHUSA B paCcCMaTpuBaCMbIX
SIBJICHHUAX, (l)OpMy.HI/IpOBaTB BBIBOJbI M 3aKJIFOYCHUA,

MMPUMCHATH CXEMHO-MOJCIIBHBIC CPECACTBA AJIA NPEACTABIICHUS CYIICCTBCHHBIX CBsI3€M U OTHOIIICHUN B HN3YyYaCMbIX OMOJIOTHYECKUX O6’beKTaX, a TaKXeC
HpOTHBOpeqHﬁ pa3Horo poaa, BbISABJICHHBIX B PA3JIMYHBIX I/IH(i)OpMaHI/IOHHBIX UCTOYHHKAX,

pa3pabatbIBaTh IJIaH peUIeHHs MPoOIeMbl C YIETOM aHaIM3a UMEIOIUXCSl MaTePUATIbHBIX M HEMAaTEPHAIbHBIX PECYPCOB;
BHOCUTB KOPPEKTUBBI B JEATENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLIEHUBATh PUCKU IIOCIEACTBUN JEATEIbHOCTH;

KOOPAWHUPOBATH U BBIIIOJIHATH pa60Ty B YCJIOBUSAX PCAJIbHOI'O, BUPTYAJIbHOT'O U KOM6I/IHI/Ip0BaHHOTO BSaHMOHeﬁCTBHH;



pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEM.

2) 0a3oBble HCCJIe0BaTeIbCKUE edCTBUS:

BJIaJACTh HaBbIKaMU yqe6HO-HCCHCHOBaTeHBCKOﬁ u HpOCKTHOﬁ ACATCIIBHOCTH, HaBbIKaMH Pa3pCIICHUA HpO6J’I€M, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATCIIBHOMY ITOUCKY MCTOAOB PCIICHUA ITPAKTUYCCKUX 3a4a4, IPUMCHCHHUIO Pa3JIMYHbIX MCTOI0B ITIO3HAHUAA,

HCIIOJIB30BAaTh Pa3JIWMYHBIC BUAbI ACATCIBHOCTH IIO IMOJYYCHHWIO HOBOI'O 3HAHUSA, €0 MHTCPIIPCTAlNH, HpeO6paSOBaHI/II-O U IMPUMCHCHUIO B yLIe6HBIX
CUTyalusX, B TOM YHCJIC ITPHU CO3JJaHUHN y‘-Ie6HI)IX " COLMAJIBHBIX ITPOCKTOB,

(dbopMHUpPOBATH HAYYHBIN THI MBIIIUICHUS], BJIaJIETh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMH MOHITHSIMU U METOJIaMU,
CTaBUTH ¥ (POPMYITUPOBATH COOCTBEHHBIC 33]]a4l B 00pa30BATECIILHOM JIEATEIIHHOCTH M )KU3HCHHBIX CUTYAIIUSX;

BBIABIIATH IIPUYUHHO-CIICACTBEHHBIC CBA3U U aKTyaJIU3UpPOBATh 3a/1ady, BbIABUIATh TMIIOTE3Y €€ PELICHUs, HAXOAUTh apryMEHTBI I JOKAa3aTelbCTBa
CBOUX YTBEpXKACHHUH, 3a1aBaTh I1apaMEeTPbl U KPUTEPUU PELLICHHUS;

AHAJIM3UPOBATDH MOJYUYCHHBIC B XO0I€ PCHICHUS 3aJa4n pC3yJibTaTbl, KPUTHUYCCKH OLCHUBATH UX JOCTOBCPHOCTD, IMMPOTHO3MPOBATH M3MCHCHHEC B HOBBIX
YCIIOBHUSAX;

JIaBaTh OLIEHKY HOBBIM CUTYalMsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYILECTBIISATH LI€JICHAIIPABICHHBII ITOMCK ITEPEHOCA CPEJCTB U CIIOCOOO0B NEHCTBUS B IPOPECCUOHANBHYIO CPENY;
YMETb NEPEHOCUTH 3HAHUS B TO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEAESITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIZIBUT'aTb HOBBIC UACHU, IPCIJIAraTb OPUT'MHAJIBHBIC ITOAXOAbI U PCHICHUS, CTABUTH HpO6J’ICMBI " 3aa4u, JOIYyCKArOIIHUEC AJIbTCPHATUBHBIC PCIICHUS.

3) padora ¢ nngopmanmeii:



OpPHEHTUPOBATHCS B Pa3IMUHBIX UCTOUHUKAX MHPOPMaLUH (TEKCTe y4eOHOro MocoOMsl, Hay4HO-MOMYJISIPHON JIUTepaType, OMOJOrMUECKUX CIOBAPSIX U
CIpaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETE), aHAMM3UPOBATh HH(POPMAIIHMIO PA3TMYHBIX BUI0B U (DOPM MTPEICTABICHHS, KPUTHUECKHU OLICHUBATh
€€ IOCTOBEPHOCTh U HENPOTUBOPEUNBOCTb;

(GbopMyJIMPOBATh 3aMPOCHl M MPUMEHSITh Pa3IMYHbIC METOJBI IMPHU TOUCKEe W O0TOOpe OMOJIOrHMYeCKOW HMH(OPMALMK, HEOOXOIUMOM IS BBITOJTHEHUS
y4eOHBIX 3a71a4;

HpI/IO6peTaTI) OIIBIT HCIIOJIB30BaHUA I/IH(l)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHBIX TCXHOHOFHﬁ, COBCPHICHCTBOBATEL KYJIBTYPY AKTHBHOI'O MCIIOJIB30BAaHUSA
Pa3JINIHBIX ITIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (POpMY MpEACTaBICHUS OMoIornyeckoil nHpopMaun (cxembl, TpapuKu, AMArPaMMBbl, TaOIHIIbI, PUCYHKH H
JIpyroe);

UCIOJIb30BaTh HAy4HbIN $3bIK B KauyecTBe cpejacTBa Hpu pabore ¢ Ouojoruueckoil HMHpoOpMaluen: NPUMEHATh XUMUYECKHe, (PU3MYEecKHe Hu
MaTeMaTHYeCKHUe 3HAKH M CUMBOJBI, (hopMyibl, abOpeBHaTypy, HOMEHKJIATYpPYy, HCIOJIB30BaTh MU TPEOOPA3OBBIBATH 3HAKOBO-CHMBOJIMYECKHE CPEICTBA

HarjisiaJHOCTH,

BJIaACTb HABbIKAMHU PAaCIIO3HABAHHWA U 3allIUThI I/IH(l)OpMaHI/II/I, I/IH(l)OpMaIIHOHHOfI 0€3011aCHOCTH JIMYHOCTH.

OBjajeHne YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1eHCTBUSIMM:

1) o0menue:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BceX cepax >KU3HMU, aKTUBHO YYacTBOBATh B JUAJIOTE WJIM JTUCKYCCHH IO CYIIECTBY 00CYXIaeMoil TeMbl (yMEHUe
3aaBaTb BOIIPOCHI, BBICKA3bIBATh CYXKJACHUSA OTHOCUTCIIbHO BBIITOJHCHUA npezmaraeMoﬁ 3aaa4u, YUYUTBIBATb MHTCPECHI U COTIACOBAHHOCTD HOSI/IHI/II\/'I APyrux

Y4aCTHUKOB Auajiora ujin I[I/ICKYCCI/II/I);

paciio3HaBaThb HCBep6aJ'ILHLIe cpeacrTBa O6IJ_ICHI/I$I, IMOHUMATh 3HAYCHUC COLHUAJIBHBIX 3HAKOB, IMPCANOCHIIOK BOSHUKHOBCHHA KOH(bJ'II/IKTHLIX CHTyaHHﬁ,
YMETH CMATYATh KOH(l)J'H/IKTBI 1 BCCTHU IIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CrocoOaMH OOIEHUS U B3aWMOJAEWUCTBUS, NMOHMMATh HaMEpPEHUs APYTUX JIIOJEH, MPOSBIATh YBAaXKHUTEIbHOE OTHOLIEHHE K
cobeceIHUKY U B KOppeKTHOU dopme (hopMyTupoBaTh CBOM BO3PAKEHHUS;

paSBépHYTO W JIOTMYHO H3J1araTb CBOIO TOYKY 3PCHUA C MUCITIOJIB30BAHUEM SA3BIKOBBIX CPEACTB.



2) coBMecTHAas J1esiTeJIbHOCTh:

IIOHUMaTh U HCIOJb30BATh NPEUMYIIECTBA KOMAaHIHOW M HHAMBHUIYalbHOH pabOThl HpPU peIIeHUH OHOJIOrMyeckod NpoOsieMbl, 0OOCHOBHIBAThH
HE00X0IMMOCTh IPUMEHEHUS TPYIIOBBIX ()OPM B3aMMOACHCTBHS IIPH PEIICHUH y4eOHOM 3aauu;

BbIOMpATh TEMAaTUKY U METO/IbI COBMECTHBIX AEHCTBUM € yUETOM OOLIMX HHTEPECOB U BO3MOYKHOCTEN Ka)KI0I0 WIEHA KOJIJIEKTUBA;

IPUHUMATh 1M COBMECTHOM AESATENIbHOCTH, OPraHU30BbIBATH M KOOPAWHHUPOBATH JAECUCTBUS IO €€ JOCTHUIKEHHUIO: COCTABIIATH IUIAH JIEWCTBU,
pactpeeNaTh PO ¢ y9€TOM MHCHUN YYaCTHUKOB, 00CY/IaTh PE3yJIbTaThl COBMECTHON paOOTHI;

OLICHMBATh KAU€CTBO CBOET0 BKJIAJa U KaXKJOr0 yYaCTHUKA KOMaH/Abl B OOIIMI pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;
IIpeJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UJIEH C ITO3UIIMY HOBU3HBI, OPUTHHAIIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYHICCTBJIATD MMO3UTUBHOC CTPATCTUYCCKOC ITOBCACHUC B PA3JIMYHBIX CUTyallUAX, [IPOABJIATE TBOPUCCTBO U B006pa)KCHI/Ie, OBITH HMHHUIIMATHBHBIM.

OBJaieHHe YHUBEPCAJIbHBIMYU PeryJsiITHBHBIMHU ACHCTBUAMM:
1) camoopranuszanus:
HNCIIOJIB30BATH 6I/IOJ'IOFI/I‘~IGCKI/I€ 3HAHUS JJI1 BBISIBJICHUA np06neM n Uux pCHIeHI/Ifl B ) KU3HCHHBIX U yq€6HBIX CI/ITyaIII/HIX;

BBI6I/IpaTI) Ha OCHOBE OMOJIOTMYECKHUX 3HAHUHI IECJICBBIC 1 CMBICJIOBBIC YCTAHOBKHU B CBOUX )ICfICTBI/IHX " MMOCTYIIKax IO OTHOUWICHUIO K JKUBOU npupozae,
CBOEMY 370POBBIO U 3JJ0POBBIO OKPYKAIOIINX;

CaMOCTOATCIIBHO OCYHICCTBJIATL ITO3HABATCIBHYHO HACATCIIBHOCTL, BBISABIIATH HpO6JICMBI, CTaBUTh U (bOpMyJIHpOBaTB COOCTBEHHBIC 3aga4yu B
O6paSOBaTeHBHOfI JACATCIIBHOCTHU U )KU3HCHHBIX CUTYallUaX;

CaMOCTOATCIIBHO COCTABJIATH IIJIAH PCIICHUA HpO6J'ICMI>I C y‘{éTOM HMCIOLIUXCA pECYypCOB, COOCTBEHHBIX BO3MOXKHOCTEH U HpeI[I'IO‘-ITCHI/II\/'I;

JAaBaTb OLCHKY HOBBIM CUTYAIUAM;



paclMpATh paMKU y4eOHOT0 IPeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;
JieN1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTb 3a PELLICHUE;
OLICHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIMPOKOW 3PYIUIIMU B Pa3HBIX OOJIACTSAX 3HAHUU, MMOCTOSHHO TOBBINIATH CBOW OOpa30BaTEIbHBIN U
KYJbTYpPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:
JaBaTb OUCHKY HOBBIM CUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIbHOCTL, OLICHUBATL COOTBCTCTBUC PC3YJILTATOB LCJISAM;

BJIAJICTh HABBIKAMH II03HABATENILHON peduIeKCHU KaK OCO3HAHMS COBEPLIAEMBIX ACHCTBUI U MBICIUTENIbHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUH,
MCTIOJIB30BATh MPUEMBI peIICKCHUH ISl OLICHKH CUTYAINH, BEIOOpa BEPHOTO PEIICHUS;

YMCTb OLICHUBATb PUCKH U CBOCBPEMCHHO NPUHUMATD PCHICHUA 110 UX CHUKCHUILO,

IIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX IPU aHAIU3€ PE3YJIbTATOB JESATEIBHOCTH;

3) npuHsTHE ceOsl U APYIUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HETOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;
IPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMINOKH;

pa3BuUBaThb CIIOCOOHOCThH TOHUMATh MU C O3UIHUU JPYTOT0O YCIOBCKA.

IHPEAMETHBIE PE3YJIBTATDBI



[IpenmeTHbie pe3ynbTaThl ocBoeHHs mporpammbl COO mo Ouosnornd Ha 0a30BOM YPOBHE BKIIOYAIOT crienuduueckue s yd4eOHOro mnpeameTa
«buonorus» Hay4HbIe 3HaHMUS, YMEHMUS u CTOCOO0BI NEeNCTBUI 1o OCBOEHHUIO, UHTEPIIpETALUU
U IpeoOpa3oBaHUI0 3HAHUN, BUJIBI JESITEIbHOCTH 110 MOTYYSHHIO HOBOT'O 3HAHUS U PUMEHEHUIO 3HAHHUM B pa3JIMYHbBIX Y4EOHBIX CUTyaIUsIX, a TAK)KE B PEaTbHBIX
KM3HEHHBIX CUTYyallUsX, CBI3aHHBIX ¢ Onosiorueil. B mporpammMe npeaMeTHbie pe3ysibTaThl MPEACTABICHBI 110 TojaM 00y4eHusl.

[IpenMeTHbIC pe3ybTaThl OCBOCHUS yaeOHOTO mpeamera «buonorusy ¢ 10 kiacce NOIKHBI OTPAXKaTh:

c(OpPMHPOBAHHOCTH 3HAHUH O MECTE U POJIH OMOJIOTUU B CHCTEME HayYHOT'O 3HaHUS €CTECTBEHHBIX HAYK, B (JOPMHPOBAHUHU COBPEMEHHON €CTECTBEHHO-
Hay4YHOM KapTUHBI MHpa M HAyYHOI'O MHPOBO33PEHMs, O BKJIAZE POCCHUMCKMX M 3apyOeXHbIX YUYEHBIX-OMOJIOrOB B pa3BUTHE OMOJOrMM, (YHKIHOHATIBHON
IPAMOTHOCTH Y€JIOBEKA JUIS PEILICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PAacKpbIBaTh COACpkKAHHE OMOJOTHYECKHX TEPMUHOB U MOHSATUHN: JKU3Hb, KJIETKAa, OPraHu3M, MeTa0oau3M (0OOMEH BEILIECTB U MpEeBpalleHUE
SHEPTUH), TOMEOCTa3 (CaMOPETYJISIIINS), YPOBHEBAsE OpraHU3aIisl KUBbIX CUCTEM, CAMOBOCIIPOU3BEACHUE (PEMPOAYKIIHS), HACIEACTBEHHOCTh, N3MEHYUBOCTb,
POCT U pa3BUTHE;

yMEHUE u3jiaraTb OHOJOrMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAas, LEHTpaJbHas J0rMa MOJEKYJSPHOM OMOJOrHM), 3aKOHbI
(I'. Menpnens, T. Moprana, H. 1. BaBunoBa) u y4ueHust (0 meHTpaXx MHOT00Opasusi U MPOMCXOXACHUS KyJIbTypHBIX pacteHuii H. . BaBunosa), onpenensTs
IPAaHMIIBI UX IPUMEHUMOCTH K KMBBIM CUCTEMAaM;

YMCHHUEC BJIaJACTh MCETOJaMH HAYYHOI'O IMO3HAHHA B OHOJIOTUU: Ha6J'IIO)ICHI/IC U OINMMCAHUC KUBBIX CHUCTEM, IPOLCCCOB U HBHGHHﬁ, opraHu3anuvs u
IMPOBCACHUC OMOJIOTHYECKOTO 9KCIICPUMCHTA, BBIIBUKCHNUEC I'MIIOTE3bI, BBIABJIICHUC 3dBUCUMOCTHU MCIKIY UCCIICAYCMBbIMHU BCJIIMYNHAMU, 00BsACHEHHE IMMOJIYUCHHBIX
PE3YIbTATOB, NCITOJIB30BAHHBIX HAYUYHBIX HOHSITI/Ifl, Teopuﬁ 1 3aKOHOB, YMCHHEC ACJIaTh BBIBOJIbI HA OCHOBAHWH ITOJTYUYCHHBIX PE3YJIBTATOB,

YMEHHE BBIJENATH CYIIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U SYKApUOT, OJHOKIETOUYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH
MIPOIIECCOB: OOMEHA BEIECTB M MPEBPAIECHUS] SHEPTUU B KJIETKE, (OTOCHHTE3a, MIACTUYECKOT0 U YHEPreTHYecKOro oOMeHa, XeMOCHHTEe3a, MUTO3a, Meilo3a,
OILJIOIOTBOPEHUS], PA3MHOXKEHHU S, UHANBUAYAIBHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

yMEHUE TPUMEHATH TIOJTYYEHHbIE 3HAHUSA 11 OOBSICHEHHUS OMOJOTUYECKHX IPOIECCOB W SIBICHHWH, IJsl TPHUHATHS TMPAKTUUYECKUX PEIICHUN B
MTOBCETHEBHOM KU3HU C LETBI0 00ecreueHus: 0€30MacHOCTH CBOETO 3/I0POBBS U 3A0POBbsI OKPYKAIOIIUX JTIOACH, COOMI0IEHUS HOPM TPaMOTHOTO TTOBEICHHS B
OKPY’KaIOIIEeH MPUPOIHON Cpene, MOHUMaHUE HEOOXOIUMOCTH MCIOJIb30BaHUS JOCTHIKEHUM COBPEMEHHON OMOJIOTMH M OMOTEXHOJOTUN ISl PallMOHATIBEHOTO
MIPUPOIONOJIb30BAHUS;

YMCHHUEC peulaTb 3JICMCHTAPHBIC T'CHCTHYCCKHUEC 3aJadid Ha MOHO- U )II/IFI/I6pI/IJIHOG CKpCIIMBAHUEC, CHCIIJICHHOC HACJICIOBAHUC, COCTABJISITb CXCMbI
MOHOFI/I6pI/I)1HOTO CKpCIIUBaHUsA U NPCACKa3aHud HACICAOBAHUS TPU3HAKOB Y OPraHU3MOB;



YMEHUE BBITIOJIHSTH JIAOOPATOPHBIC U MTPAKTUUECKHE PadOTHI, COOIIOIATh MIpaBuia Mpu padoTe ¢ y4eOHBIM U JIA0OPATOPHBIM 000PYA0BAHUEM;

YMEHUE KpPUTHYECKU OLEHMBAaTh M HHTEPIPETUPOBAaTh HMH(OPMAIMIO OHOJIOIMYECKOI'0 COJEpIKAHUSA, BKIIIOYAIOIIYIO IICEBIOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEICTBA MAacCCOBOW MH(pOpPMAILINU, HAYIHO-TIOMYJISIPHBIE MaTePHAaJIbl), STHUECKUE aCTIEKThl COBPEMEHHBIX UCCIICAOBAHUHI B OMOJIOTHH,
MeULUHE, OMOTEXHOJIOIUH;

YMEHHUE C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEeHUs, 0000111ass OMOIOTHUECKYI0 HHPOPMALIUIO U3 HECKOJIBKUX MCTOYHHKOB, IPAMOTHO
UCTIOJIB30BATh MIOHATUIHBIN anmapaT OHOJIOTHH.

HpeI[MeTHBIe pe3yJibTaTbl OCBOCHUA yqe6Horo npeamMceTa «buonorus» ¢ 11 knacce JOJDKHBI OTPaXXaTh:

c(OpMHPOBAHHOCTb 3HAHUM O MECTE U POJIM OUOJIOIMU B CUCTEME HAYUYHOI'O 3HAHUS €CTECTBEHHBIX HayK, B (POPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-
HAYYHOH KapTHUHBI MHpa M HAYYHOTO MHPOBO33PEHHs, O BKJIAZEC POCCHICKHX M 3apyOeKHBIX YUYEHBIX-OMOJIIOTOB B pa3BUTHE OMOJOTHH, (YyHKIMOHATIHHON
IPaMOTHOCTH Y€JIOBEKA [UIS PEILICHUS JKU3HEHHBIX 3a/1a4;

YMEHHE DPACKpBIBaTh COACp)KaHUE OWOIIOTMYECKUX TEPMHHOB W TOHSITHW: BU, MOIYJALHUS, T€HO(OH, IBOJIONMS, IBIKYIIUE CHIBI ((aKTOpHI)
ABOJIIOIUH, TMPHUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa30BaHUE, 3KOJIOTMYECKHE (PAaKTOPbI, 3KOCUCTEMa, MPOJYICHThI, KOHCYMEHTBI, PEAYICHTHI, ICIH
MUTaHUSI, SKOJIOTUYECKasl MUpaMuia, OuoreorieHo3, onocdepa;

yMEHHE Hu3JlaraTb Ouojiorndyeckue Teopuu (dBoironmoHHas Teopus Y. JlapBuHa, cCMHTETHUYECKas TEOpHUS HBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponeimeBoro cxonactBa K. M. bapa, uepenoBanus riaBHbIX HanpasieHui u nytei sBomonuu A. H. Cesepriosa, yuenus o ouocepe B. . Bepuanckoro),
ONPEIENATh TPAHULIBI UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMCHHUEC BJIaJJCTh MCETOJaMH HAYYHOI'O IMO3HAHHA B OUOJIOTUU: H&6J’IIO)ICHI/IC U OINMUMCAHUC KUBBIX CHUCTEM, IIPOLECCCOB U HBHGHHﬁ, opraHu3anuvs u
IMPOBCACHUC OMOJIOTHYECKOTO 9KCIICPUMCHTA, BBIABUKCHUEC TUIIOTE3bI, BLISABJIICHUC 3dBUCUMOCTU MEIKAY UCCIICAYCMbIMU BCJIINMYNHAMU, 00BsACHEHHE TMOJIYUCHHBIX
PE3YIbTATOB, UCITOJIB30BAHHBIX HAYUYHBIX HOHSITI/Ifl, Teopnﬁ 1 3aKOHOB, YMCHHEC ACJIaTh BBIBOJIbI HA OCHOBAHWH ITOJTYUYCHHBIX PE3YJIBTATOB,

YMEHHE BBIICTSATh CYIIECTBEHHBIE MPU3HAKU CTPOCHHSI OMOJOTHYECKHX OOBEKTOB: BHJIOB, MOMYJISIIHHA, MPOAYIIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOTEOIIeHO30B U YKOCHCTEM, OCOOCHHOCTH TPOIECCOB: HACIEACTBEHHON W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUIA000pa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPraHU3MOB, JCUCTBUS DKOJIOTHYECKUX (AaKTOPOB HAa OPraHMU3MbI, MIEPEHOCA BEHIECTB W IMOTOKA DHEPrHH B IKOCHUCTEMaX, aHTPOIOTCHHBIX H3MEHEHWH B
HKOCHCTEMAaX CBOEW MECTHOCTHU, KPYTOBOPOTA BEIIECTB U OMOr€OXMMHUECKHX IIUKIOB B Onocdepe;

YMCHHUEC IMPUMCHATH IOJYYCHHBIC 3HaHWA JId 00BSICHEHUS OMOJIOTHYECKUX nmponeccoB u SIBJ'IGHI/II\/'I, IJId TIPUHATHA TPAKTHYCCKUX peI]_IeHI/Iﬁ B
HOBCCI[HCBHOﬁ JKHN3HHU C [CIIBIO obecneueHUs OE30IMaCHOCTH CBOETO 3A0POBbA U 3A0POBBA OKPYKAIOIIUX J'IIOI[CI‘/’I, CO6J'IIO,Z[CHI/I${ HOPM I'paMOTHOTI'O ITOBCACHUS B



OKpY’)KaIOIIeH TPUPOTHON cpele, TMMOHUMaHWEe HEOOXOAMMOCTH HCIIONB30BAaHUS JOCTIDKCHMM COBPEMEHHOM OWOJOTHMH I PAMOHAIBLHOTO
MIPUPOIOTIOIB30BAHMS;

YMEHHUE pelIaTh 3JeMEeHTapHbIe OMOJIOTHYECKHE 331a4H, COCTABIATh CXEMBI IEPEHOCA BEIIECTB U HYHEPTUU B SKOCUCTEMAX (IIETIH TUTAHUS);

YMEHHE BBIIOJHSATH JJa00paTOPHBIE U MPaKTUUECKHUe padoThl, COOIII0IaTh paBUiia Mpu padoTe ¢ y4eOHBIM U TaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KpPUTHUYECKH OICHHBATh M HHTEPIPETHPOBATh HH(OpPMALMIO OHOJOTUYECKOTO COAEP)KAHMS, BKIIIOYAIOUIYIO IICEBJOHAYYHbIC 3HAHUS W3
Pa3NIUYHBIX HMCTOYHHMKOB (CPEACTBA MAcCOBOM HMH(OpPMALMU, HAYYHO-TIOMYJISAPHBIC MaTepHajbl), pacCMAaTPUBATH IJIOOATBHBIE 3KOJIOTMYECKHE IMPOOJIEMBbI

COBPCMCHHOCTH, (bOpMI/IpOBaTB 1O OTHOLICHUIO K HUM CO6CTBCHHYIO IO3UIIHUIO,

yYMEHHUE cO3/71aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHbBIE COOOIIEHHs, 000011ass OMOI0rHYecKyt0 HHPOPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, IPAMOTHO
MCII0JIb30BaTh NOHATUHHBIN arnapar OMOJIOTUY.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HammeHoBaHMe pa3/iesioB U TeM NPOrpaMMbl KosinuecTBo 4yacoB
n/m Bcero KoHTpoJibHBIE [IpakTHU4yeckue
paboThI paboThI
1 Buosiorus kak Hayka 2 0.5
2 JKuBble cucTeMbl ¥ UX OpraHU3aLus 1
3 XMMHUYECKUHN COCTaB U CTPOEHMeE KJIETKH 8 1
4 KusHe esaTeJIbHOCTD KJIETKU 6
5 PasMHOXeHHe U MHAWBU/yaJIbHOE pa3BUTHE 5 1
OpPraHuM3MOB
6 HacnescTBeHHOCTb 1 H3BMEHYHBOCTD 8 1.5
OpPraHu3MOB
7 Cestekuys opraHu3mMoB. OCHOBBI 3
6HMOTEXHOJIOTUH
8 Pe3epBHOe BpeMsd 1
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 4
11 KJIACC
Ne HanMeHoBaHMe pa3/ziesioB U TEM KosinyecTBO 4acoB
n/m IIpOTpaMMbl Bcero  KoHTpoJsibHBIE [IpakTHYeckue
paboThl paboThl
1 JBOJIIOIIMOHHASA GMOJI0THA 9 1
2 BO3HUKHOBEHME U pa3BUTHE KU3HHU Ha 9 0.5

3eMJe

JnieKTpoHHbIE (IIUPPOBLBIE)
06pa3oBaTesIbHbIE PECYPChI

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

bubauoreka LIOK
https://m.edsoo.ru/7f41c292
bubanoreka LIOK
https://m.edsoo.ru/7f41c292

bubauoreka LIOK
https://m.edsoo.ru/7f41c292
bubanoreka LIOK
https://m.edsoo.ru/7f41c292

bubauoreka LIOK
https://m.edsoo.ru/7f41c292
bubanoreka LIOK
https://m.edsoo.ru/7f41c292

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

JnekTpoHHbIe (LM POBLIE) 06PA30BaATEIbHbIE
pecypchl

bu6saunoTeka [JOK https://m.edsoo.ru/7f41cc74
bu6saunoTteka [JOK https://m.edsoo.ru/7f41cc74


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HavmMeHoOBaHUe pa3gesioB U TeEM

KosndecTBO 4yacos

n/no porpamMMbl Bcero  KoHTpoJsibHbIE
paboThl
3 OpraHusMbl U OKpy:Katollasi cpefia 5
4 Coo611ecTBa ¥ 3KOJIOTUYECKHE CUCTEMBI 9
5 PesepBHOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 0

INOYPOYHOE NJIAHUPOBAHUE

10 KJIACC

Ne Tema ypoka
n/n

1 bBuoJsiorus B cUCTeMe HAyK

9

MeTo/ bl TO3HAHHUA )XKUBOW NpUpoAbL. [IpakTHyeckas
pa6oTta N2 1 «Mcnosib30BaHHE pa3JIMYHbIX METO/IOB IIPU
M3y4eHUU OUOJIOTUYECKUX 0O'EKTOB»

buosiornyeckre CUCTEMBI, Iponeccol 1 UX U3YyYE€HHE

XHMMHUYECKUU COCTaB KJIETKU. Boa 1 MuHepasibHble
CoJIx

Besiku. CocTaB U cTpoeHUe GEJIKOB

depMeHTbl — O6UOJIOTUYECKHE KATATU3aTOPhI.
JlabopaTopHas pabora N2 1 «M3yyeHue
KaTaJIMTHYEeCKOW aKTUBHOCTU PpepMeHTOB (Ha mpuMepe
aMuJia3bl WM KaTaJiasbl)»

Yraesoasl. JIunuabl
HykseunoBbie kucaotbl. AT®

WcTopust u MeTo/ bl U3yUeHUs KIeTKHU. KineTouHas
Teopust

10 KneTka Kak 11eJIoCTHas XKUBasl cMcTeMa

Bcero KonTtposbHbie [IpakTuyeckue H3y4eHHMs]

1

[IpakTHYecKue
paboThl

1

2.5

KosinyecTBO 4acos

paboThl

paboThl

0.5

0.5

JnekTpoHHbIe (LM POBLIE) 06pPa30BaATEbHbIE

bu6auoTeka LIOK https://m.edsoo.ru/7f41cc74
bu6auoTeka LIOK https://m.edsoo.ru/7f41cc74
bubaunoTteka [JOK https://m.edsoo.ru/7f41cc74

Jarta

pecypcbl

JJIeKTpOHHbBIE IUPPOBbIE
obpasoBaTesibHble PeCypChl

bubanoreka LIOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
bubaunoreka LIOK
https://m.edsoo.ru/863e6122

bubaunoreka LIOK
https://m.edsoo.ru/863e6564
bubanoreka LIOK
https://m.edsoo.ru/863e674e
bubanoreka LIOK
https://m.edsoo.ru/863e6b72
bubanoreka LIOK
https://m.edsoo.ru/863e6b72

Bubaunoreka LIOK
https://m.edsoo.ru/863e6870
bubaunoreka LIOK
https://m.edsoo.ru/863e6d5c
Bbubaunoreka LIOK
https://m.edsoo.ru/863e6e88


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
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

n/no

11

12
13
14

15

16
17
18

19

20

21

22

Tema ypoka

CTpoeHue 3yKapuOTHUYeCKOU K1eTKU. JlTabopaTopHas
pa6oTa N2 2 «M3ydyeHue CTpOeHUs KJIeTOK pacTeHUH,
YKUBOTHBIX, [PUOOB U 6aKTepUH 0/ MUKPOCKOIIOM Ha
rOTOBBIX MUKpOIIpenapaTax U UX Ol1ucaHue»

O6MeH BellecTB WM MeTab0JIM3M

®oTocruHTE3. XEMOCHHTE3

JHepreTU4YeCKUN 06MeH

JKr3HeHHbIN UMK KJIETKU. JleJieHre KJIeTKU. MUTO3.
JlabopaTopHas pabota Ne 3 «HabitoeHre MUTO3a B
KJIeTKaX KOHUYMKa KOpellKa JiyKa Ha TOTOBbIX
MUKpOIpenapaTax»

BuocuHTe3s 6eska. Peakiius MaTpUYHOrO CUHTE3a
TpaHcasnysa — 6UOoCMHTE3 OesKa

HexksieTouHble pOPMBI )KU3HHU — BUPYCHI

cDOprI Pa3MHOXEeHHA OPraHU3MOB

Meiio3

O6pa3oBaHME U pa3BUTHE MOJOBbIX KJIETOK.
OnnogoTBopeHue. JlabopaTopHast paboTa N2 4
«H3ydyeHue cTpoeHHs MOJOBBIX KJI€TOK HAa T'OTOBBIX
MUKpOIpenapaTax»

WHauBUyasbHOE Pa3BUTHE OPraHU3MOB

1

paboThl

KosinuectBo yacoB
Bcero KonTtposibHble [IpakTUyeckue HU3Yy4EHHA

paboThl
0.5

0.5

0.5

dneKkTpoHHbBIE U pPOBbIE
obpa3oBaTesIbHbIE PECYPChI

bubanoreka LIOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

bu6smoTteka LJOK
https://m.edsoo.ru/863e766¢
bubanoreka LIOK
https://m.edsoo.ru/863e7c98
bubaunoreka LIOK
https://m.edsoo.ru/863e7aae
bubanoreka LIOK
https://m.edsoo.ru/863e7dc4

bubanoreka LIOK
https://m.edsoo.ru/863e796e
bubaunoreka LIOK
https://m.edsoo.ru/863e796e
bubanoreka LIOK
https://m.edsoo.ru/863e7540
bubaunoreka LIOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubanoreka LIOK
https://m.edsoo.ru/863e7f4a
Bubaunoreka LIOK
https://m.edsoo.ru/863e81b6

bubaunoreka LIOK
https://m.edsoo.ru/863e8436


https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

Ne
n/no

23
24
25

26

27

28

29

30
31
32
33

34

Tema ypoka

['eHeTHMKa — HayKa 0 HaCJIeCTBEHHOCTH U
M3MEHYUBOCTH

3aKOHOMEPHOCTH HacJ/eJOBaHUS IPU3HAKOB.
MoHoru6puiHoe CKpeluBaHue

JMrubpuHoe cKpeliMBaHyue. 3aKOH HE3aBUCUMOTI0
Hac/e0BaHUS IPU3HAKOB

CuenuieHHOe Hac/e0BaHMe IPU3HAKOB. JlabopaTopHas
pa6ota N2 5 «M3yyeHue pe3yibTaTOB MOHOTUOPUJHOTO
Y JUTUOPUJHOTO CKpeLUBaHUs y Ip030dU/IbI Ha
rOTOBBIX MUKpOIIpenapaTax»

['eHeTuKa noJsia. HacsiegoBaHue Npu3HaKoB,
CLieNJIEHHBIX C [10JIOM

M3meH4uBoCTb. HeHaciencTBeHHAss UI3MEHUYUBOCTb.
JlabopaTopHas paboTta N2 6. U3yyeHue
MOAUPUKALMOHHON U3MEHYMBOCTH, IOCTPOEHUE
BapHUaLlMOHHOTO ps/ia U BApUALMOHHON KPUBOW»
HacnencrBenHasi usMeHYnBOCTb. JlabopaTopHas
pa6oTta N2 7. «AHanu3 MyTauui y Apo30duibl Ha
rOTOBBIX MUKpOIIpenapaTax»

['eHeTuHKa yesoBeKa

PesepBHbIN ypok. 060611 eHUE TIO TEME
«HacsiieacTBEHHOCTh U U3MEHUYMBOCTh OPTaHU3MOB»

CEJIGKI_U/IH KaK HayKa ¥ 1iponecc

MeTOﬂbI N JOCTHUXKEHHUA CEeJIEeKIIUHU paCTeHI/Iﬁ H
KHUBOTHBIX

BroTexHOI0THS KaK OTPaC/b IPOU3BO/ICTBA

OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME
11 KJIACC

1

34

paboThl

KosinuectBo yacoB
Bcero KonTtposibHble [IpakTUyeckue HU3Yy4EHHA

paboThl

0.5

0.5

0.5

dneKkTpoHHbBIE U pPOBbIE
obpa3oBaTesIbHbIE PECYPChI

bubanoreka LIOK
https://m.edsoo.ru/863e86f2
bu6sunoTteka LJOK
https://m.edsoo.ru/863e8878
bubanoreka LIOK
https://m.edsoo.ru/863e89a4
bu6smoTteka LJOK
https://m.edsoo.ru/863e8c60

bubanoreka LIOK
https://m.edsoo.ru/863e8c60
bubanoreka LIOK
https://m.edsoo.ru/863e8efe

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

bubaunoreka LIOK
https://m.edsoo.ru/863e8d78

bubanoreka LIOK
https://m.edsoo.ru/863e9214
Bubaunoreka LIOK
https://m.edsoo.ru/863e9214
bubaunoreka LIOK
https://m.edsoo.ru/863e9336


https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

n/no

[y

10
11

12

13

14

15

Tema ypoka

JBOJIIOLIMA U METO/bl €€ U3y4eHUs
WcTopus pa3BUTHA NpeACcTaBJIeHUNA 00 3BOIOLUY
MukpoaBosronua

[lonysinus Kak 3JieMeHTapHas eMHUIA BUIA U 9BOJIIOLUH.
JlabopaTopHas pabota N2 1 «CpaBHeHUE BU/0OB 110
MOP$OIOTUYECKOMY KPUTEPUIO»

JBrKy1Me cuiibl (3JieMeHTapHble GAKTOPbI) 3BOJIOIUU

EcTecTBeHHBIN 0T6OP U ero GopMbl

Pe3ysibTaThl 3BOJIIOLMHA: TPHUCIIOCOGJEHHOCTh OPraHM3MOB
¥ BUJl006pa3oBaHue. JlJabopaTopHas pa6ota Ne 2
«OnucaHue NpUcnoco6JeHHOCTH OpraHM3Ma U eé
OTHOCHUTEJILHOTO XapaKTepa»

HanmpaB/ieHUs ¥ TyTH MaKPO3BOJIIOIUU

H606paTI/IMOCTb 3BOJIOIIUH
I/ICTOpI/IH »KW3HU Ha 3eMJie U MEeTO/ bl eé HN3y4YeHUud
'nnoTesbl IMPOUCXOXKAEHHA XKU3HHU Ha 3emJie

Pa3BuTuHe »KU3HU Ha 3eMJie 110 3paM U llepruoJaM

OcHOBHBIE 3Tallbl 3BOJIIOLUY PACTUTEBHOI'O0 U )KUBOTHOTO
mupa. [Ipaktruyeckas pa6ora N2 1 «M3yyeHue HCKOMaeMbIxX
OCTATKOB PAaCTE€HUH U XKUBOTHBIX B KOJLJIEKIIASAX»

COBpEMEHHaH CUCTEMa OpPraHU4Y€eCKOro MMpa

JBoJIIOLIMSA YeJI0BeKa (AHTPOTOreHes)

1

paboThl

KosinuecTBo yacoB
Bcero KontposibHble [IpakThyeckue HU3Yyd€HHA

paboThl

0.5

0.5

0.5

dneKTpoHHbIe UdpOBbIE
obpa3oBaTesIbHbIE PECYPChI

bubaunoreka LIOK
https://m.edsoo.ru/863ea20e
bubsaunoTteka LJOK
https://m.edsoo.ru/863e9570
bubaunoreka LIOK
https://m.edsoo.ru/863e9cle
bubsunoTteka LJOK
https://m.edsoo.ru/863e99c6

bubauoreka LIOK
https://m.edsoo.ru/863e9da4
bubanoreka LIOK
https://m.edsoo.ru/863e9ed0
bubaunoreka LIOK
https://m.edsoo.ru/863e9fde

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

bubauoreka LIOK
https://m.edsoo.ru/863ea5a6
bubanoreka LIOK
https://m.edsoo.ru/863ea6be
bubauoreka LIOK
https://m.edsoo.ru/863ea8bc

bubauoreka LIOK
https://m.edsoo.ru/863ea48e
bubaunoreka LIOK
https://m.edsoo.ru/863eac2c


https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c

n/no

16

17
18

19

20
21

22

23

24

25

26

27

28
29
30

31

32

Tema ypoka

JBrKy1ue cuibl (GaKTOpbl) aHTpONOreHe3a

OcHOBHBbIE CTaaAWH 3BOJIIOIIMH Y€JIOBEKa
YesioBeueckue pacbl 1 IpUPOAHBIE aallTAllUN Y€JIOBEKA

PesepBHbIl ypok. 060611eHNE 110 TeMe «BO3HMKHOBeHUE U
pa3BUTHE KU3HU HA 3eMJie»

JKoJIOrusl Kak HaykKa
Cpezibl 06MTaHUSA U 3KOJO0TUYECKUE GAKTOPHI

AbuoTtnuyeckue pakTopsl. JlTabopaTopHas pabora Ne 3.
«Mopdodosioruyeckre 0CO6EHHOCTH PaCTEHUH U3 pa3HbIX
MecT obuTaHus». JlabopaTopHas padorta N2 4. «BausHue
CBeTa Ha POCT ¥ pa3BUTHE YEPEHKOB KoJieycax»

Buotnyeckue pakTopbl

JKOJIOTUYECKHE XapaKTEPUCTHUKHU NONMYJIALUH.
[IpakTrueckas pabota N2 2 «IloicUéT MJIOTHOCTH
NONyJIALUK Pa3HbIX BUJ0B paCTeHUN»
Coob1iecTBa OpraHM3MoB — GUOIEHO3

JKOJIOTHYECKHE CUCTEMbI (3KOCUCTEMBI )

OcHOBHbIE [T0OKA3aTeJJIM 3KOCUCTEMbBI. JKOJIOTUYECKHE
nupaMu/ibl. CBorcTBa skocucTeM. CyKieccus
[TpupoiHbIE 3KOCUCTEMBI

AHTpOnOreHHbIe 3KOCUCTEMBI
buocpepa — riio6anbHasg aKocucTeMa 3eMJH

3aKOHOMEpPHOCTH CyleCTBOBaHUs 6uocdepbl

YesioBevyecTBO B 6uocdhepe 3eMau

Bcero KontposibHble [IpakThyeckue HU3Yyd€HHA

1

KosndecTBO 4yacoB

paboThl

paboThl

0.5

0.5

dneKTpoHHbIe UdpOBbIE
obpa3oBaTesIbHbIE PECYPChI

bubaunoreka LIOK
https://m.edsoo.ru/863ead44

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

bubanoreka LIOK
https://m.edsoo.ru/863eafec
bubauoreka LIOK
https://m.edsoo.ru/863eb10e

bubauoreka LIOK
https://m.edsoo.ru/863eb348

bubanoreka LIOK
https://m.edsoo.ru/863eb46a
bubauoreka LIOK
https://m.edsoo.ru/863eb46a
bubanoreka LIOK
https://m.edsoo.ru/863eb5fa

bubaunoreka LIOK
https://m.edsoo.ru/863ebb5e
bubauoreka LIOK
https://m.edsoo.ru/863ebd16


https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

Ne Tema ypoka KosimyecTBO yacoB JaTta JJIeKTpOHHbIE IUPPOBbIE
n/no Bcero KonTposibHble [lpakTuyeckue M3y4eHHMs 06pa3oBaTe/ibHbIE PECYPChI
paboThI paboThI

bubaunoreka LIOK

33 CocyuecTBoBaHHE NPUPOABI U YeJI0BeYeCTBA 1
https://m.edsoo.ru/863ebale

34 Pe3sepBHbIH ypok. 060611eHUE TeMbl «C000OIIECTBA U 1
3KO0JIOTUYECKHUE CUCTEMbI»
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 0 2.5


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

		2024-10-01T14:49:54+0700
	Зуева Татьяна Анатольевна




