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IHHOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJIOTUH TEOPETUYECKYIO OCHOBY JUIsS OIpEIEeIICHUS
MOJX0A0B K (OPMHUPOBAHMIO COJEpXKaHUA y4yeOHOTO mpenMeTa «bBHOJOTHS» COCTaBHIIM:
koHnenrtyanbabie nonoxeHuss PI'OC COO o B3auMOOOYCIOBIEHHOCTH IEJIeH, COoIepiKaHus,
pe3ynabpTaToB 0OydeHHsI U TPeOOBaHMN K YPOBHIO TOJATOTOBKM BBITYCKHHUKOB, IMOJIOKEHHS 00
Oo0mMX MENsIX W NPUHIHIIAX, XaPAKTEPUIYIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHETO
obmero oopazoBanus B Poccuiickoii denepanun, a TaAKKe MOJIOKEHUS O Creu(pUKe OMOJIOTHH,
e€ 3HAaYeHWH B IIO3HAHWUM >KUBOU npupoabl " oOecrieueHnu CYIICCTBOBAHHA YCJIOBCYECKOI'O
obmectBa. CorjnacHO Ha3BaHHBIM TIOJIOKEHUSIM, OTIPENIEICHBI OCHOBHBIC (DYHKIIMH TPOTPAMMEI
o Ouosoruu u e€ cTpykrypa. [Iporpamma o 6uonorun Aaét mpeacTaBiIeHUE O IemsiX, 00 oomei
CTpaTeru oOy4eHMs, BOCIMTAHUS U Pa3BUTHUSI 00YJAIOIIMUXCS CPEJCTBAMU y4eOHOro IpeameTa
«buonorus», ompenenser 00s3aTeNbHOE TPEJAMETHOE  COJAEp)KaHUE, €ro  CTPYKTYypY,
pacripenielieHie 1O paszieiaM W TeMaM, PEKOMEHIYeMYIO II0CIIeOBATEIbHOCTh H3YUEHUS
yueOHOro Mmatepuana C Y4€TOM MEXKIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JIOTMKHU
00pa3zoBaTeNIbHOTO MPOIIECcca, BO3PACTHBIX 0COOEHHOCTEH 00yUaromunXcs.

B nporpamme mno OuosiorMu TakXke YUYUTBIBAIOTCA TPEOOBAaHUSA K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHbIM U MPEAMETHBIM pe3yibTaTaM OOy4eHHs B (QOpPMHUpPOBAHUU
OCHOBHBIX BUJIOB y4eOHO-TIO3HABATEILHOU NIEATEILHOCTH/yd€OHBIX JEHCTBUNM 00YJaIONIUXCS TI0
OCBOCHHUIO COJiepkaHusl Ouonoruueckoro odbpaszoBanus.B mporpamme mno Ouonorum (10-11
KJIacchl, 0a30BBI ypOBEHb) peaM30BaH MPUHLMUII MPEEMCTBEHHOCTH B W3Y4YE€HUU OHOJIOTHH,
Onmarojaps 4eMmy B HEll MPOCMATPUBAETCSl HAIIPABJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C
(hopMHUpPOBAHHEM €CTECTBEHHO-HAYYHOT'O MHUPOBO33PEHHUS, [IEHHOCTHBIX OPUEHTALNUN JTUYHOCTH,
9KOJIOTMYECKOTO MBINUICHUSI, TPEACTAaBICHUI O 3I0pOBOM 00pa3e >KU3HM U OepeKHbIM
OTHOIIIEHWEM K OKpykawoued npupogHoit cpene. Ilostomy Hapsay ¢ H3y4EHHEM
00IeONOIOTHYECKUX TEOPHil, a TaKkKe 3HAHUM O CTPOEHUHU KUBBIX CHUCTEM DPA3HOrO paHra H
CYIIHOCTH OCHOBHBIX MPOTEKAIOMIMX B HHUX IPOLIECCOB B MPOrpaMMe MO OHOJOTUHU YIEIEHO
BHUMAHHE MHCIIOJIb30BAHUIO MOJIYYEHHBIX 3HAHMM B TOBCEAHEBHOW JKHU3HM MJIsi PpEHICHUS
MPUKIAJHBIX 3aJa4, B TOM 4YHCIe: MPO(UIAKTUKK HACIEICTBEHHBIX 3a00JE€BaHUN 4YeJOBEKa,
MEJIMKO-TEHETHUYECKOT0 KOHCYJIbTHPOBaHHUs, OOOCHOBAaHHUS SKOJIOTMYECKU IeJIeco00pa3zHoro
MOBEJICHUS B OKpY)KAIoIlleld MPUPOJHON cpesie, aHallu3a BIUSHUS XO34MCTBEHHOM NEesITebHOCTH
YeJI0BEKa Ha COCTOSHUE MPUPOJAHBIX U UCKYCCTBEHHBIX SKOCUCTEM.

Vcunenne BHUMaHHUSA K HpHKHaHHOﬁ HaITpaBJICHHOCTHU yqe6Horo npeamMceTa «buomorus
MIpOAUKTOBAHO HCO6XO,I[I/IMOCTBI-O oOecrneyeHus YCJ'IOBI/Iﬁ IJi1 pCIICHUS OHHOI;'I N3 aKTyaJIbHBIX
3aJa4 IIKOJIBHOI'O OHOJIOTHYECKOTO 06p330BaHI/I}{, KOoTOpas IMmpeamnoJiaract (bOpMHpOBaHI/Ie y
o6yqa10mnxc;1 CIIOCOOHOCTH aJarTupoBaTbCad K HM3MCHCHHAM JUHAMHWYHO Pa3BUBAOHICTOCA
COBPCMCHHOI'O MHUpPaA.

buonorus Ha ypoBHEe cpenHero oOmiero oOpa3oBaHus 3aHMMaeT BaxHoe Mecto. OHa
obecrieunBaetr (opMHUpoBaHHE y OOy4alOUIMXCA MPEACTaBICHUM O HayyHOW KapTUHE MHpa,
pacmupsieT ¥ 0000IIaeT 3HaHUS 0 KUBOM NpUpoJie, e€ OTINYUTENbHBIX MPU3HAKAX — YPOBHEBOU
OpraHu3alMi W DHBOJIOLWHU, CO3JMAET YCIOBHS Jisi: MO3HAHUS 3aKOHOB YKMBOM MPHUPOJIBI,
dbopmupoBanusi (QyHKIIMOHAIBHON TPaMOTHOCTH, HABBIKOB 3J0POBOTO U Oe3omacHoro obOpasa
YKU3HU, SKOJOTUYECKOTO MBIIUIEHHS, IEHHOCTHOTO OTHOILLIEHUS K )KMBOU MPUPOJIE U YEIIOBEKY.

Bonbiioe 3HaueHWe OWOJIOTHS HMEET TaKKe Uit pCHICHUA BOCHHUTATCIBHBIX U
pa3sBUBaArONIUX 3a/1a4 CPECAHCTO 061_1_[61"0 06pa3013aHI/1;1, comuaan3ann 06yqa}0m1/1xcx. I/I3yquI/Ie
Ouosiorun o0ecreunBaeT YCIOBHUA MJIA (I)OpMI/IpOBaHI/ISI HUHTCIUICKTYAJIbHBIX, KOMMYHUKAIIMOHHBIX
n I/IH(I)OpMaI_[I/IOHHBIX HaBBIKOB, 3CTETUYECKOMN KYJIBbTYPHI, CHOCO6CTByCT HUHTCrpanun
OMOJIOTUYECKUX 3HAHUH C MMPEACTABIICHUAMU U3 APYTUX y‘{C6HBIX npeaMeToB, B YaCTHOCTH,
(1)I/I3I/IKI/I, XUMHH U reorpa(bm/l. Ha3BanHble MOJI0XEHUS O npeaHa3sHAYCHHU N yqeGHoro npeamera
«buoorus» cocTaBuIN OCHOBY I OIIPEACIICHUSA MOAXO0J0B K 0T60py U CTPYKTYPUPOBAHUTIO €T'O
COJCpKaHusd, NPCACTABJIICHHOI'O B IIpOrpaMme 110 OMOJIOTUH.



OTt60p coneprxanus yaueOHOTO TipenmeTa «bromnorus» Ha 6a30BOM YPOBHE OCYIIIECTBIEH C
MO3UIMH KYIbTYpPOCOOOPa3HOIo IMOJX0/a, B COOTBETCTBUU C KOTOPBIM OOYYAIOIIMECs JTOJIKHBI
OCBOUTH 3HAHUS W YMEHHUs, 3HAUUMbIC JUII (DOPMHUPOBAHMS OOIIEH KyIbTYphI, ONpPEIEIISIONIIe
aJIeKBaTHOE TIOBEJCHHME YEJIOBEKAa B OKPYKAIOIIEH NPUPOJHON Cpene, BOCTpeOOBAaHHBIC B
MTOBCETHEBHOM KU3HHM M MPAKTUYECKOU JesTenpbHOCcTH. Oco00e MECTO B ITOW CUCTEME 3HAHUI
3aHUMAIOT JJIEMEHTHI ~ COJCP)KAHUsS, KOTOPbIE CIy)KaT OCHOBOW Juis  (hOPMHUPOBAHUS
MPEJICTABJICHUNA O COBPEMEHHON €CTECTBEHHO-HAYyYHOW KapTHMHE MHpa M IEHHOCTHBIX
OPHUCHTAIUSX JINYHOCTH, CIIOCOOCTBYIOIIUX I'yMaHH3AIMKA OMOJOTHYECKOT0 00pa30BaHHsL.

CTpyKTypupOBaHUE COACPKAHUS YUeOHOTO MaTepuaia B IporpaMMe 1Mo OHOJIOTHH

OCYIIIECTBIICHO C YY4ETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUK 00 OTIUYHUTEIHHBIX OCOOCHHOCTSIX
JKUBOM MPHUPOJBI, O €€ YPOBHEBOM OpraHM3allid W HBOJIONMU. B COOTBETCTBUM C 3TUM B
CTpYKType yueOHoTo mpeameTa «buosorus» BBIFCIEHBI CIENYIONUE COACp)KATEIbHbIC JIMHUU:
«buonorus kak Hayka. MeTo/pl Hay4HOTrO MO3HaHUsAY», «KieTka kak OHoJoruyeckas CUCTEMay,
«Opranu3m Kak Ouojoruyeckas cucrema», «CucteMa u MHOTO0Opa3ue OpraHuvaeckoro Mupay,

«IBOJIOLUS )KUBOU MPUPOJIBI», « IKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH.
Henb uzydenust yaeOHoro npeameta «bruonorus» Ha 0a30BOM YpOBHE — OBJIaJICHHUE

00YyJarOIMMUCS 3HAHUSMHU O CTPYKTYPHO-(YHKITMOHATBHOU OPraHu3aIlii KUBBIX CUCTEM
pPa3HOTrO paHTa W MPUOOPETEHNE YMEHUN MCIOJIB30BaTh ATH 3HAHUS IS TPAMOTHBIX JICUCTBUHN B
OTHOIIIEHUH 0OBEKTOB JKHBOU MPUPOJIBI M PEUICHUS PAa3TUIHBIX )KHU3HEHHBIX MPOOJIEM.

JlocTikeHue ey u3ydeHus yaeoHnoro npenmera «bronorus» Ha 6a30BOM ypoOBHE
o0ecrneunBaeTcsl peIeHUEM CIEAYIOIUX 3aay:

OCBOCHHE OOYYaIOUIMMUCS CHCTEMbl 3HAHUH O OHOJIOTUYECKUX TEOPUSX, YUCHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBUiIax, CIYKallUX OCHOBOW 1jsi (hOpPMUPOBAHUS
MPEJICTAaBJICHUM O €CTeCTBEHHO-HAy4yHOH KapTUHE MHpa, O METOJlaX HAy4yHOro TIO03HaHU,
CTPOEHUH, MHOTOOOPa3UU U 0COOEHHOCTSX JKUBBIX CUCTEM Pa3HOIO YPOBHS OpraHHU3allHH,

BBIJAIOIIUXCSA OTKPBITUAX U COBPEMCHHBIX UCCIICAOBaHUAX B 6I/IOJ'IOFI/II/I;

q)OpMI/IpOBaHI/IC y O6y‘IaI-OH_II/IXC$I IMO3HABAaTCIIbHbBIX, MHTCIIJICKTYAJIbHBIX H TBOPYCCKUX
CIIOCOOHOCTEH B mponecce aHaim3a JaHHBIX O IIYTAX pasBUTHA B ouoorun HAaY4YHbIX B3IJIA10B,
Hﬂeﬁ " IIOJAXO0J0B K U3YYCHHIO KHMBBIX CUCTEM PAa3HOT'O YPOBHS OpraHuU3allu,

CTaHOBJIEHHE y OOydaromuxcs oOmel KyabTypbl, (QYHKIIMOHAIBLHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHITH W OLEHUBATH SIBJICHUS OKPY)KAIOLIErO0 MUpPA KMBOW MPUPOJIBI HA
OCHOBAHUU 3HAHUI U OTBITA, MMOTYYECHHBIX IPH U3YYCHUU OUOJIOTHH;

(1)OpMI/IpOBaHI/IC y O6y‘~IaIOH_II/IXC$I YMGHI/Iﬁ HIUIIOCTpUPOBATb 3HAYCHHC OMOJOTHYECKUX
3HAHUM B HpaKTI/I‘ICCKOﬁ JACATCIIbHOCTHU YCJIOBCKA, PAa3BUTHHU COBPCMCHHBIX MCIAWIHUHCKUX
TEXHOJIOTUH U an06I/IOTeXHOHOFI/II>'I;

BOCITMTAHHC Y6C)I(I[éHHOCTI/I B BO3MOYKHOCTH MO3HAHHUS YEIOBEKOM KMBOM npupoanl,
HCO6XOI[I/IMOCTI/I GepexcHoro OTHOIICHUSA K Heﬁ, CO6J'IIO,Z[€HI/I$[ ITUYCCKUX HOPM IIpU IMPOBCACHUU
OMOJIOTHYECKUX HCCHCHOB&HHﬁ;

OCO3HAHME IIEHHOCTH OMOJIOTMUECKUX 3HAHWM I MOBBIMIEHUS YPOBHS HKOJOTHMUECKON
KYJIBTYPBI, 17151 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MPUMEHEHHE NMPUOOPETEHHBIX 3HAHUM M YyMEHUH B MOBCEIHEBHOM >KM3HM JUIS OLICHKH
MOCIIE/ICTBUI CBOEH NEATENPHOCTH IO OTHOUIEHHIO K OKpYXarolled cpene, coOCTBEHHOMY
3JI0pOBBI0, 000CHOBaHME U COOIIOAEHUE MEpP MPO(UITAKTUKY 3a00IeBaHU.



B cucteme cpeanero obmiero oopasoBanus «buosnorusy, usydaemasi Ha 6a30BOM YPOBHE,
ABIISICTCS 00s3aTENbHBIM y4eOHBIM MPEAMETOM, BXOAAIIMM B COCTaB IPEIMETHOM 001acTh
«EcTecTBeHHO-Hay4YHbIE [TPEIMETHD.

Jliis u3ydeHus: Ouosiornu Ha 6a30BOM yPOBHE CPETHETO 00IIero 00pa3oBaHUst OTBOIUTCS
68 gacon: B 10 kiacce — 34 yaca (1 gac B Hezento), B 11 kimacce — 34 gaca (1 yac B Hezeno).

COJEP/KAHUE OBYYEHUA
10 KJIACC
Tema 1. buoJsiorusi kak Hayka.
buonorus kak Hayka. CBsi3b OMOJOTMM C OOIIECTBEHHBIMHM, TEXHMYECKUMU U JPYTUMU
€CTECTBEHHBIMU HaykamH, (uiaocopueit, ITHUKON, ACTETUKOW U mpaBoM. Ponb Ouosioruu B
(hopMHUpPOBaHUM COBPEMEHHOM HaydHOU KapTUHBI MUpa. Cuctema OMOJIOTHYECKUX HaYK.
Metoibl IO3HAHUS KUBOW MPUPOJbI (HAOMIOIEHUE, SKCIIEPUMEHT, ONMCaHKUEe, U3MEPEHNE,
KJIacCU(pUKaus, MOJIEITUPOBaHHE, CTaTUCTUUYECKasi 00pabOTKa JaHHBIX).
JdemoncTpaumnu:
[Moptpetsr: Y. Hapun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon u ®@. Kpuk.
Tabauie! u cxembl: «MeTo/ bl TO3HAHUS )KUBON TPUPOJIBD).
JlabopaTopHble U MpaKkTHYecKHe PadoThI:
[Ipaktnueckas pabota Ne 1. «Mcnonb3oBaHue pa3aUYHBIX METOJOB MpPH HM3YYEHHH
OMOJIOTHYECKUX 0OBEKTOB.

Tema 2. /KuBble cucTeMbl 1 MX OPraHU3aIMS.

KuBwie cuctempl (OMOCHCTEMBI) Kak TpeaMeT u3ydeHust Ouosioruu. OTIMYME KUBBIX
CUCTEM OT HEOPraHUYEeCKOW MPUPOJIBI.

CpoiicTBa OWoCHUCTEM H HX pa3HoOoOpa3ue. YPOBHU OpraHu3alud OHOCHUCTEM:
MOJIEKYJISIPHBIMA, KJIETOYHbIA, TKAHEBbIM, OPraHU3MEHHBIA, MOMYJIAIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN
(6roreorieHOTUYECKHIT ), OMOCHEPHBIH.

JdemoncTpaumnu:

Tabauipl 1 cxembl: «OCHOBHBIE NPHU3HAKU JKU3HU», «YPOBHH OpraHU3alUH KUBOU

TIPUPOJIBI.
O6opynoBanue: moaens Mosekyasl JJHK.

Tema 3. XuMUYeCKHUii COCTAB U CTPOEHHUE KJIETKH.

XUMHUYECKUH COCTaB KIETKH. XMMHUYECKHE 3JIEMEHTHI: MaKPOIJIEMEHThI, MUKPOJIEMEHTBHI.
Bona u MuHepanbHbIe BelecTBa.

@dyHKIMU BOXBI M MHHEpAJIbHBIX BEUIECTB B KieTke. [loiepkaHne OCMOTHYECKOTO
OanaHca.

benku. CocraB u crpoeHue 0eKOB. AMUHOKHCIOTHI — MOHOMEpHI OekoB. HezameHnMble u
3aMEHUMbIE AMUHOKHUCIOTHl. AMHHOKHUCIOTHBI COCTaB. YPOBHH CTPYKTYpbl OEIKOBOM MOJEKYIIbI
(mepBuYHasi, BTOpPUYHAs, TPETUYHAs W YETBEPTUYHAs CTPYKTypa). XHMHYECKHE CBOICTBa OEJIKOB.
buonornyeckue GpyHKIUU OEIKOB.

®depMeHTbl — Ouosiornyeckue KaTtanuzaTopbl. CTpoeHue QepMeHTa: aKTUBHBINA IIEHTD,
cyoctpatHas crnenuduuHocth. Kodepmentsl. Butamunbl. OTinuus (GepMEHTOB OT HEOPraHMYECKHUX
KaTaJIn3aTOPOB.

VYraeBoJipl: MOHOCaxapubl (TIH0K03a, pubo3a u Ae30kcupubo3a), aucaxapuibl (caxaposa,
JIAKTO3a) U MoJimcaxapuabl (Kpaxmall, TIMKOTeH, 1eJuTi0103a). bruojornueckue GpyHKINUN yriieBOI0B.

Jlunuasl:  Tpurnuuepuabl, Qocomunuasl, crepouabl. ['uapoduabHO-THAPOPOOHBIE
cBoiicTBa. buonornueckue pynkiuu nunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB U JIMIUI0B KaK HCTOYHHKOB
SHEPIUH.



Hyxneunossie kucnorter: [JHK u PHK. Hykineotunsl — MOHOMEPBI HYKJIEUHOBBIX KHCIIOT.
Crpoenne u ¢pyakuu JHK. Crpoenune u ¢pynkunu PHK. Bunst PHK. AT®: crpoenue u GyHKIUH.

[uronorus — Hayka o kiuerke. KierouHas teopus — Hpumep B3aUMOICHCTBUA HUIEU U
(akTOB B HAYYHOM TMO3HAHUH. METOIbI N3YYCHUS KIIETKH.

Knerka kxak nenoctHas xuBas cuctema. OOlue MpU3HAKKU KIETOK: 3aMKHYTasl HapyKHasl
MemOpana, mosekynbl JIHK kak reneTrueckuii anmapar, CucTeMa CHHTe3a Oenka.

Tunel KJIETOK: JykapuoTHdecKass U IpokapuoTuyeckas. (OcOOEHHOCTH CTPOEHUS
npokapuotuueckoi kinerku. Kiierounass crtenka Oakrepuil. CTpoeHHE SyKapHMOTHUUECKOM KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIBHOM, )KUBOTHONU U TPUOHOM KIIETKH.

[ToBEepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTCHKA, TIIMKOKAIMKC, WX (DYHKIIHH.
[Tnazmatuveckass memOpaHa, e€ cBoiictBa u (yHkiuu. [luroruiazma u e€ opranouasl. OHOMEMOpPaHHBIE
opraouasl kinetku: OIIC, ammapar [ombmxu, mmu3ocombsl. [lodyaBTOHOMHBIE OpraHOWIbl KIIETKU:
MUTOXOH/pUH, miacTuiabl. [Ipoucxoxaenne MuToXoHApuil U miuactula. Buasl mnactun. HememOpanHbie
OpraHoujbl KJIETKH: pPHOOCOMBI, KJIETOYHBIM LEHTpP, LEHTPHOIN, PECHUYKH, KIYTUKH. OYHKIHUH
OPraHoMJIOB KJIETKHU. BKiroueHus.

SAnpo — perynaropHblil 1eHTp KieTku. CTpoeHue siapa: sjepHas 000J04YKa, KapuoIiazMma,
XPOMAaTHH, SPBIIIKO. XPOMOCOMBI.

TpancnopT BeiecTB B KJIETKE.

JdemoncTpaumnu:

IMoprpetsl: A. JleBenryk, P.IT'yk, T.IlIBann, M. lnelinen, P. Bupxos, J[[x. Yorcon,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jlnarpammel: «Pacnpenenenue  XMMHUYECKHMX  3JEMEHTOB B HEXHBOM  MpUpPOAE»,
«PacrnpeeneHre XUMUYECKHX JIEMEHTOB B )KMBOM TIPUPOJIEN.

Tabmuipl u cxembl: «llepuoanueckas Tabaua XUMHUYECKHX JJIEMEHTOBY, «CTpoeHHe
MOJIEKYNBl BOJbDY, «buocunTe3 Oenka», «CTpoeHune Moisekynbl Oenka», «CtpoeHue QepmeHTay,
«Hyxnennoseie kuciotsl. JJTHK», «Ctpoenue mosnekynbl AT®», «CTpoeHre 3yKapuOTUUECKON KIETKW,
«CTpoeHue >KMBOTHOM KIETKH», «CTpO€HUE paCTUTEIbHOU KIETKW», «CTpO€HUE MNPOKAPHOTHYECKON
KJIETKN», «CTpoeHue Sapa KIETKN», «YTIEBOAbD, «JIunuasn.

OO06opyoBaHue: CBETOBOM MHMKPOCKOI, OOOpyJAOBaHUE Il TPOBEACHHUS HAOIIOIEHUH,
U3MEpEeHUu, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTEIbHBIX, ’KUBOTHBIX U OAKTEPUAILHBIX KIETOK.

JlaGopaTopHble M IpaKTUYecKue padoTbi:

JlabopatopHass pabota Ne 1. «V3ydeHume KaTalMTHYECKOW AaKTUBHOCTH (epMEHTOB (HA
MpUMepe aMUIa3bl WK KaTajaasbl)y.

JlaGopatopHass pabora No 2. «l3ydeHue CTpPOCHHMsI KIETOK PACTCHHH, >XHUBOTHBIX H
OakTepuil 01 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOmen BemecTB, WM MeTaboaM3M. AccUMHIANMS — (TUTACTUYECKMH OOMEH) U
JMCCUMWIALIUS (9HEPTeTHUECKUIT 0OMEH) — JIBE CTOPOHBI €IMHOTO Ipoliecca MeTabom3Ma. Posib 3akoHOB
COXpaHCHHUS BEIICCTB U SHEPTHH B IOHUMAHUU METa00IM3Ma.

Tunbr oOMeHa BemiecTB: aBTOTPOQHBIN U rerepoTpodHblid. Ponb ¢epMeHTOB B 0OMeHe
BEIIECTB U MPEBPAILEHUU SHEPTUU B KIIETKE.

®ortocunte3. CperoBas u TeMmHOBas ¢a3bl ¢doTocuHTe3a. Peakuuu ¢doTtocuHTE3A.
DddexTuBHOCTH PoTOCHHTE3a. 3HAUEeHUE (POTOCUHTE3A IS J)KU3HH HA 3emuie. BriusHue ycinoBuii cpeabl Ha
(hOTOCHHTE3 U CTIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHI.

XeMocuHTe3. XEeMOCHHTE3HUpYIolue OakTepuH. 3HAYEHHE XEMOCHHTe3a Ui JKU3HH Ha
3emue.

DHepretudyeckuii oOMeH B  KiIeTke. PacmiermyieHue  BEHIECTB,  BBIJACICHHE U
aKKyMYyJTUPOBAaHHE SHEPTUU B KJIIETKE. DTalbl dHepreTudeckoro oomena. [ mukonus. bposkeHue u ero BUABL.
Kucnoponnoe okucneHwe, wiaMm  KierouHoe Jaeixanwe. OkucnutenbHoe — dochopunupoBaHue.
D¢ dexTHBHOCTD SHEPreTHIECKOro 0OMeHa.



Peakium matpuynoro cunte3a. [‘enermueckas wunHdopmamms u JHK. Peamuzamms
TeHEeTHYECKO nHpopManuu B KiIeTKe. | eHeTHYecKuii KOJI U ero CBOWCTBA. TPaHCKPHUIILUS — MAaTPUYHBIH
cunate3 PHK. Tpaucmsimust — 6uocunte3 Oenka. Dtambl TpaHcasiun. KoaumpoBaHue aMHHOKUCIOT. Poib
pubocom B OuocuHTe3e OernKa.

Hexnerounsie popmel sxu3Hu — Bupycel. Victopust oTkpbiTus Bupycos (/1. Y. IBaHOBCKHIA).
OcoOeHHOCTH CTPOSHUS U KU3HEHHOTO IMKJIa BUpYcoB. bakreprodaru. bonesnu pacteHnit, )KUBOTHBIX
YeJI0BeKa, BBI3BIBAEMbIC BUpycaMu. Bupyc mvMmyHnonedunurta yenoseka (BUY) — Bo30yautens CII/]a.
OOparHasi TpaHCKpUIIMS, peBepTaza W HHTerpasa. IIpodumaktuka pacrnpocTpaHeHHST BHUPYCHBIX
3a00JIeBaHUH.

JdemoHncTpaumnu:
IMoprpersr: H. K. Konsuos, . K. UBanosckuii, K. A. Tumupsses.
Tabnuie! u cxeMbl: «Tumsr MUTAHUS, «MeTtabom3my, «MUTOXOHAPHUSI,

«JHepretuueckuii  oOMen», «Xiopomacty, «®Portocuntes», «Crtpoenue JIHK», «Crpoenue wu
dbyHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «leHermueckuit komy», «Bupyce», «bakrepuodaruy,
«Crpoenue u xu3HeHHbIN nuka Bupyca CII/]a, 6axrepuodara», «Permukanus JJHK».

Oo6opynoBanue: Mogenu-anminkauuu «Yasoeune JHK wu tpanckpunuwms», «buocunres
oenka», «CTpoeHune KIeTKu», Moaensb cTpykrypsl JJTHK.

Tema S. PazMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1muki, Wi KU3HEHHBIM nMkiI Kietku. MHtepdaza u mutos. Ilpouecchl,
nporekamomue B uHTepdaze. Pernkanus — peakuus matpuyHoro cunte3a JJHK. Crpoenue xpomocom.
XpOMOCOMHBI HAa0Op — KapuOTHUI. JIUTUIOUIHBIA M TaIUIOWJAHBIA XPOMOCOMHBIE HAOOPHI. XPOMATHIBI.
[{uronornyeckre OCHOBBI Pa3MHOKEHUS U MHIMBUIYAJIbBHOTO Pa3BUTUSL OPTaHU3MOB.

Henenue xietku — muto3. Cragun mutosa. [Ipouecchl, mpoucxoAsauiue Ha pa3HbIX CTaAUSIX
MHTO3a. BHOJIOrMYecKHil CMBICT MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@DopMBbI pa3MHOKEHHSI OPraHU3MOB: 0€CroJioe U 1MojioBoe. Bupl 6ecrnooro pa3MHOKEHHUSL:
JiefIeHue HaJBO€, TIOYKOBaHHWE OJHO- M MHOTOKIJIETOYHBIX, CHOpPOOOpa3oBaHHE, BEreTaTUBHOE
pa3mHoxeHue. VICKycCTBEHHOE KJIOHUPOBAHNE OPTraHU3MOB, €0 3HAYEHUE ISl CEJICKIIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIOJIOrO.

Meiio3. Craaum wmeiio3a. IIporeccel, nmpoucxomsuime Ha craausx menosa. [loBenenue
xpomocoM B Meio3ze. Kpoccunrosep. buonorndeckuii cMbICI M 3HAYEHHUE MEil03a.

['amerorenes — mpoiiecc 00pa3oBaHUs MOJOBBIX KIETOK Y KUBOTHBIX. [losoBBIE Keme3bl:
CEMEHHHKHU U SUYHUKH. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX KJIETOK — rameT (CIepMaTo30U/l, SUIIEKIETKA)
— criepmarorenes u oBoreHe3. OCOOEHHOCTH CTPOCHUS SAUIIEKIETOK U criepMaTo3oua0B. OImIo10TBOPEHHUE.
ITapTenorenes.

NunuBuayansHoe pasButue (OHTOTEHE3). OMOpHOHalIbHOE pazBUTHE (dMOpHOTEHE3).
Oranbkl SMOPUOHAILHOTO PAa3BUTHUSL Y MO3BOHOYHBIX >KMBOTHBIX: APOOJICHHE, TacTPYNALUs, OpraHOreHes.
[TocTaomOproHaNbHOE pa3BUTHE. THUIBI MOCTIMOPUOHATBHOTO PA3BUTHUS: IPSIMOE, HETIPSIMOE (JTMUMHOYHOE).
Brnusinue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOICTBA.

Poct u pasButue pacteHuid. OHTOreHe3 IBETKOBOTO PACTEHHUS: CTPOEHUE CEMEHH, CTaJUU
pa3BUTHSL

JdeMoHcTpanum:

Tabnuiel u cxembl: «DOpMBI Pa3MHOKEHHSI OPraHU3MOBY, «J[BOWHOE OIIOJOTBOPEHUE Y
IBETKOBBIX pacTeHMil», «BereraTuBHOE pa3MHOKEHHE pacTeHui», «JleneHue KIeTKH OaKTepuii»,
«CTpoeHHe TMOJOBBIX KIETOK», «CTpoeHue XpomocoMbl», «Knerounsri nukmy, «Pemnukamus JTHK»,
«Muro3s», «Meios», «IIpsmoe u Henpsimoe pa3BuUTHE», «'aMETOreHe3 y MIIEKOMUTAIONIUX U YEIOBEKa,
«OCHOBHBIE CTA/IMA OHTOTEHE3AY.

O6opynoBaHue: MUKPOCKOT, MUKpomnpenaparsl «CrnepMaTro30uabl  MIESKOTUTAIOIIETOY,
«Sitneknerka miekonuTaroniero», «KapuoknHe3 B KJIETKaX KOpElIKa JyKa», MAarHuTHas MOJEIb-
anmuukanus «Jlenenue kietkn», moaens JIHK, mogens metadazHoit XpOMOCOMBI.




JlaGopaTopHble U NPAKTHYECKHE PAGOTHI:

Jlaboparopuas padorta Ne 3. «Habmronenne MuTo3a B KIETKAaX KOHYMKA KOpEIIKa JiyKa Ha
TOTOBBIX MHKpOIIpEnapaTaxy.

Jlaboparopuass pabotra Ne4. «M3ydeHHE CTPOCHHUS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpPOITpernaparax.

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPTraHU3MOB.

IIpenmer wu 3amaum reHeTuku. HMcrtopus pa3BuTus TeHETUKU. Posb nmutojsoruu u
AMOPHOJIOTHN B CTAHOBJICHUY TCHETUKH. BKIIa]] pOCCHIICKUX U 3apyO0e)KHBIX YIEHBIX B Pa3BUTHE TCHETUKH.
MeTtoibl TeHeTUKH (TMOPHUI0JIOTUUECKUN, TUTOT€HETUYECKUH, MOJIEKYJIIpHO-TeHeTH4YecKuil). OCHOBHbBIE
TeHEeTUYECKUE MOHATHA. [ eHeTHUecKkasi CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMaX CKpelMBaHHUH.

3aKOHOMEPHOCTH HacJe0BaHUs MIPU3HAKOB, YCTaHOBJICHHBIE I'. Mennaenem.
MonoruOpuaHoe CckpemuBaHue. 3akoH eauHooOpa3us TUOPHAOB TiepBoro TmokoJsieHus. I[IpaBuiio
JOMUHUPOBaHUS. 3aKOH paclIeIUieHus Npu3HaKkoB. [umnore3a uuctoTrhl ramer. [lonmHoe M HemoiHOE
JTOMUHUPOBaHUE.

JurubpugHoe  CKpemiMBaHuWe. 3aKOH  HE3aBHCHUMOTO  HACJICJOBAHMS  MPHU3HAKOB.
[lutoreHeTH4eCcKne  OCHOBBI  AWTHOPHIHOTO  CKpPEIIMBAaHHS.  AHATU3HUPYIOIIEE  CKPEIIMBaHUE.
Hcnonp30Banme aHATM3UPYIOMIETO CKPEIIUBAHUS IS ONIPEACIICHUS TEHOTHIIA 0COOH.

CuerieHHoe  HacienoBaHue mpu3HakoB. Pabora T.Moprana 1o  cCleIEHHOMY
HacJe0BaHuIo TeHOB. Hapylienne creruieHnsi TeHOB B pe3ysIbTaTe KPOCCHHTOBEPA.

XpOMOCOMHasI TEOPHS HACIEACTBEHHOCTH. | eHETHYECKUE KapThI.

I'eneTnka moma. XpoMOCOMHOE ONpENEiIeHUE IMoJla. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
['omorameTHsIe U rereporaMeTHble Opraiu3Mbl. HaciiemoBanne npu3HAaKoB, CHEIUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHIbl N3MEHUMBOCTHU: HEHACJIEACTBEHHAs U HacleACTBeHHas. Posb cpenpl
B HEHACJEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTUKA  MOJU(PUKAIUOHHOW  M3MEHYHBOCTH.
Bapuanuonssiii psnx u  BapuauuoHHas KpuBas. Hopma peakunum mpusHaka. KosindecTBeHHblE U
KaueCTBEHHbIE MTPU3HAKU U UX HOpMa peakuuu. CBolcTBa MOIM(UKALIMOHHONW W3MEHYMBOCTH.

HacnencrBenHasi, niM reHOTHNHYECKas, U3MEHUYMBOCTh. KoMOMHAaTHBHAS HM3MEHUHUBOCTD.
Meiio3 ¥ 1oJI0BO#l Mmpoliecc — OCHOBa KOMOMHATUBHOW M3MEHYMBOCTU. MyTalMOHHAs WU3MEHYHBOCTb.
Knaccudukanuss Myrauuid: reHHbIe, XpPOMOCOMHbIC, TE€HOMHbIe. YacToTa W NpPUYMHBI MYTalUM.
MyrtareHnnbie (hakTopbl. 3aKOH TOMOJIOTUYECKHX PSIIOB B HaclIeACTBeHHON n3MeHunBocTH H. . BaBuioga.

BuesaepHas HacIeICTBEHHOCTh U N3MEHYUBOCTb.

I'enetnka wyenoseka. Kapuotun uenoBeka. OCHOBHBIE METOJbI T€HETUKH YEJIOBEKa:
reHeaNornyeckuii, OMM3HELOBBIM, NIUTOT€HETUYECKUN, OMOXMMUYECKHH, MOJIEKYJISPHO-T€HETUYECKUA.
CoBpeMeHHOE OnpeiesieHne TeHOTUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHKUE, FTEHOTUIIUPOBAHKE, B TOM YHUCIIE
¢ nomomipto [1[[P-anamu3za. HacneactBennble 3a0ojieBaHUSI YelOBEKa: TI'eHHbIE O0OJE€3HHM, OOJIE3HU C
HACJIEICTBEHHOW MPEeapacioioKeHHOCThIO, XpOMOCOMHBIE Oonie3Hu. CoMaTH4ecKHe M TeHepaTUBHbBIC
mytauud. CTBONOBbIE KIETKU. [IpuHIMOBI 310poBOro oOpas3a >KM3HH, JUArHOCTUKH, MPOMUIAKTHKU U
JICYCHUs TEHETUYeCKHX OoJie3Hel. MeauKo-TeHeTH4ecKoe KOHCYJIbTUPOBAHUE. 3HAYCHHE MEIUIIMHCKOM
TeHETUKH B MPEJOTBPAILICHUH U JICYCHUH TeHETUYECKIX 3a00JIeBaHUN YelIOBEKa.

JdeMoHcTpanum:

Hoptpetst: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. UerBepuxoB, H. B. Tumodees-
Pecosckuii, H. . BaBusos.

Tabnuiel 1 cxembl: « MOHOTHOPHIHOE CKPEIIMBAHUE M €r0 IUTOTC€HETHYEeCKas OCHOBAY,
«3aK0OH pAacCHICTUIEHUsT W €ro IUTOreHeTUYecKass OCHOBa», «3aKOH YHCTOTHI rameT», «JlurubpumHoe
cKpemuBanuey, «L{uTonornueckne OCHOBBI AUTUOPUIHOTO CKpeluBaHus», «Meitosy, «B3zanMopeiicTeue
aJUIeTIbHBIX TEHOB», «l'€HeTHuecKue KapThl pAaCTEHUM, XUBOTHBIX M 4elloBeKay, «['eHeTwka mnosay,
«3aKOHOMEpPHOCTH HAaCJEA0BaHUs, CLEIUIEHHOTO ¢ MoJiom», «KapuoTumsl yenoBeka v )KUBOTHBIX», «Buibl
W3MEHUUBOCTHY», «MoaudukainonHas H3MEHUHMBOCTHY, «HacnemoBanme pesyc-dakropa», «leHernka
rpynn KpoBu», «MyTalimoHHasi U3MEHUHUBOCTb».




O6opynoBanue: Mogenu-anukanun ~ «MoHOTHOpUIHOE — CKpemuBaHue», «HemnomHoe
NOMHHHUpOBaHHE», «JuruOpumHoe  ckpemuBanue», «llepekpéct  XpoMocom», MHUKPOCKON U
Mukpomnpenapar «J[pozodunay (Hopma, myranuu GopMbl KPBUIEEB U OKpacku Tena), repdapuit «['opox
IOCEBHOMN.

JlaGopaTopHble U NPpaKTHYeCKHe PadOThI:

Jlaboparopuast pabota Ne 5. «M3ydyeHue pe3yinbTaTOB MOHOTHOPUIAHOTO W TUTHOPHIHOTO
CKpEUIMBAHUA y APO30(HIIBI HA TOTOBBIX MUKPOTIpENapaTax.

Jlaboparopuast padota Ne 6. «M3ydeHne MOIUPUKAITMOHHON W3MEHYMBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO PsAa U BApUALMOHHON KPUBOI».

JlabopatopHass pabora Ne7. «AHanmu3 Myrtanmuid y Apo30QHIBI  HA  TOTOBBIX
MUKpPOITpenapaTaxy.

[Tpaktuueckas padota Ne 2. «CocTaBiaeHHE U aHAJIN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexkuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknusi Kak Hayka W TIpoliecc. 3apOoXkIACHHE CEJIEKIUH U AoMecTukanus. Ydenue H.
W. BaBunoBa 0 1LEHTpax MPOMCXOXKIEHHMS W MHOrooOpasus KyJabTypHBIX pacTeHuil. LleHTpbl
MIPOUCXOKACHUS JOMAITHUX KHBOTHBIX. COpT, TOpOJIa, IITAMM.

CoBpeMeHHBIC METOJBI CEJICKIIMU. MacCOBBI W WHIAMBUIYaIbHBI OTOOPHI B CEJICKIIUH
pacTeHnii U KUBOTHBIX. OleHKa 3KcTephepa. bIu3kopoIcTBEHHOE CKpelnBaHue — MHOpuAMHT. YUucras
nunus. CKpeluBaHue YUCTHIX JTUHUHN. ['eTeposuc, ninm rudpuanas cuina. HepoJacTBeHHOE CKpeluBaHue —
ayropuauar. OtmanénHas rtuOpuam3anus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 W IOJTydYeHHUE
MOJIMTUIONIOB. JIOCTH)KEHUS CENeKIINN PACTeHUH, )KUBOTHBIX © MUKPOOPTaHU3MOB.

buoTtexHonorusa kak oTpacib NPOU3BOACTBA. ['€HHas WHXEHEpUsA. OTalbl CO3JaHUS
pekomOunantHort JIHK w Tpancrennpix opranumszmoB. Kierounas wmkenepus. KierouHble KyabTypBI.
MuUKpOKIIOHATIBHOE pa3MHOXKEHHUE pacTeHuil. KnonupoBanue BBICOKOTIPOTYKTUBHBIX
CEIbCKOX03SMCTBEHHBIX OPTraHU3MOB. DKOJIOTHYECKHE U ATHYeckue mpoodseMbl. MO — reHeTHdecKu
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHcTpanmu:

[Moptpetsr: H. U. BaBuiios, M. B. Muuypum, I'. /I. Kapneuenko, M. ®@. MBaHoB.

Tabmuipl u  cxembl: kapta «LIeHTpBl MPOUCXOXKACHUS M MHOTroo0pasus KyJIbTYPHBIX
pactenuii», «llopoapl poMamHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtrnanéHHas
rubpunmzamus», «Padoter akagemuka M. @. MBanoBay, «llomummonausy, «O0beKThl OMOTEXHOJOTHH,
«KietouHble KyJIbTypbl U KIIOHUpOBaHUEY, «KOHCTpyupOoBaHUE U IEPEHOC T'€HOB, XPOMOCOMY.

O6opynoBaHue: MyJIsDKM IUIOJI0B M KOPHEIUIOJAOB TUKUX (OPM M KYJIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlaGopaTopHble M IPaKTU4YecKue padoThbi:

Dkckypcusi «OCHOBHBIE METOJIBI M JOCTM)KCHMSI CENIEKIIMM PACTEHUN W KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAHIIMIO, [JIEMEHHYIO ()epMy, COPTOUCHBITATENLHBIM y4aCcTOK, B TEIUIMYHOE XO3SHCTBO,
1abopaTopHIo arpOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. IBoTIOMOHHASA OMOJIOTHS.

[IpeanochlIku BO3SHUKHOBEHHS IBOJIFOIMOHHON TEOPUU. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO
B Ononoruu. BnusiHue »BOMOIIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CBugerenbcTBa 3BOJOIMU. [laneoHTon0rnyeckue: nocie0BaTeIbHOCTh MOSBIECHUS BUJIOB
B MaJICOHTOJIOTMYECKOH JleTonucH, repexoiHbie opMbl. buoreorpaduueckue: cxoacTBo u paznuyne GpayH
1 (I0p MaTepUKOB U OCTPOBOB.

DOMOpPHOJIOTUYECKHEe: CXOJICTBA U Pa3NU4Us SMOPHOHOB PA3HBIX BHJIOB TO3BOHOYHBIX.
CpaBHHTENIBHO-aHATOMUYECKHE: TOMOJIOTUYHbIE, AHAJOTUYHBIE, PYAMMEHTapHbIE OpraHbl, ATaBU3MBI.
MounekynspHO-OMOXUMUYECKUE: CXOJICTBO MEXaHHU3MOB HACIIEJICTBEHHOCTH U OCHOBHBIX META0OIUUYECKUX
MyTeil y BCeX OpraHu3MoB.




OpomormonHas Tteopus Y. [lapBuna. I[lpennoceliky BO3HMKHOBEHHS JapBHHHM3MA.
JIBIDKYIIME CHIIBI SBOJIIONUH BHUJOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHHE NPU OTPAHUYCHHOCTH
pecypcoB, HeolpeienéHHas HK3MEHYHBOCTh, O0Oph0a 3a CylIeCTBOBAHUE, ECTECTBEHHBII 0TOOD).

Cunrernueckas Teopust 3Bosroninu (CTD) u €€ OCHOBHBIE MTOJI0KEHHUS.

Muxkposomtorus. [lomynsanus kak equHUIa BUAA U BOJIIOLUU.

JBroxymue cuibl ((pakTopbl) 3BOJTIOLNUU BUAOB B Npupoae. MyTallMOHHBIN mpouecc u
KOMOWHATHBHAS U3MEHUYMBOCTD. [lomysinoHHbIe BOJIHBI U Apeiid reHoB. M30msmus u Murpamusi.

EcrectBennslii otO0p — HampaBmsomwmii (akrtop sBomonud. POpMBI  €CTECTBEHHOTO
otbopa.

[Tpucroco6IeHHOCTh OPraHU3MOB KaK pe3yibTaT 3BoJonun. [IpuMeps! npucnocoOnenuii y
Opranu3mMoB. ApoMop(O3bl U UAUOAANTAIIIH.

Bun u Bumoo6OpazoBanue. Kpurtepun Buma. OcHOBHblE (OpMbI BHI000pa30BaHUS:
reorpapuueckoe, IKOJIOrHIECKOE.

Maxkpossomtonusi. @opmbl  3BoJIOLMU:  (DUIETUYECKAs,, JAWBEPreHTHAs, KOHBEPreHTHas,
napaiensHas. HeoOpatumocTs 3Bosonuu.

[Tpoucxoxaenue OT HEeCIeUATN3UPOBAHHBIX MPEAKOB. [Iporpeccupyromias
crienuanu3anus. AJanTUBHAS padalius.
JdemoHncTpauunu:

Hoptpersl: K. JIunnen, K. b. Jlamapk, Y. dapsun, B. O. Kopanesckuii, K. M. bap,
2. I'ekkenpb, @. Mromnep, A. H. CeBepiios.

Tabmumpl 1 cxeMbl: «Pa3BuTHE OpPraHUMYECKOro Mupa Ha 3emie», «3apOoJIbIIn
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DPopmbl O0OopbOBI 3a cyliecTBOBaHUE», «EcTecTBeHHBII
oToop», «MHOrooOpa3ue CcopToB pacTeHui», «MHorooOpa3ue TOpPOJ KHUBOTHBIX», «llomymsiumy,
«MyTanmonHass U3MEHYHMBOCTBY», «Apomopdosel», «amoamanramumy, «OOmas aereHepanusy,
«/IBmwxymme cunbl sBomronuny, «Kapra-cxema wmapmpyra myremectBus Y. Jlapeuna», «bopnba 3a
cymecrBoBanue», «lIpucnocobmeHHocth  opraHu3zMoB»,  «l'eorpaduueckoe  BHI000pa30BaHUEY,
«DKOJIOTUYECKOE BI1000pa30BaHKE.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH, HAOOP IJIOJOB U
ceMsiH, Koyuiekuus «lIpuMepsl 3alMTHBIX MPUCTIOCOOICHUN Yy IKUBOTHBIX», Mojedb «OCHOBHBIE
HaIpPaBJICHUS YBOJIIOLUNY, 00bEMHas Moieb «CTpOEeHHE TOJIOBHOTO MO3ra O3BOHOYHBIXY.

buoreorpaduueckass kapra wmupa, KosuieKuus «QPOpMbI COXPAaHHOCTH MCKOIIaeMBbIX
KUBOTHBIX U pacTeHUi», Mojeib anrumkanus «llepekpéct xpomocomy, BiaxHble Tpenaparsl «Pa3Butue
HacekoMoroy», «Pa3Burtue nArymkuy, Mukporpenapar «/po3odunay (Hopma, myTanuu (GopMbl KpPbUIbEB U
OKpacKH Teja).

JlaGopaTopHble M IPaKTU4YecKue padoTbi:

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

JlaboparopHas pabGora Ne2. «OmnmcaHue NPUCIIOCOOJICEHHOCTH OpraHu3smMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHMe 1 pa3BUTHE KU3HHU Ha 3emute.

JloHay4Hble MPEICTABICHUA O 3apOKJIECHUU XKU3HU. HaydHble rumore3bl BO3HUKHOBEHUS
KU3HU Ha 3emiie: abMoreHe3 U naHcnepMus. XUMu4eckast 3BoJItoLus. AOMOTeHHbIN CUHTE3 OpraHMYecKuX
BEIIECTB U3 HEOPraHUYECKNX. DKCIIEPUMEHTAIILHOE MOATBEPKACHUE XUMUYECKON ABoItonMK. HauanbHbie
sTanbl Omosornueckoi spostoruu. ['mnoresa PHK-mupa. dopmupoBanune MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHHE MPOTOKIETKU. [lepBbie KiIeTKU U uX 3BomtoLud. DopMUpOBaHUE OCHOBHBIX I'PYIII KUBBIX
OpraHU3MOB.

Pa3BuTne xu3Hu Ha 3emie no 3paM u nepuojam. Karapxeil. Apxeiickas U MpoTepo30icKast
spel. [lameo3zoiickass spa u e€ mepuonbl: KeMOPUHCKHUI, OpPJOBHUKCKHMHA, CHIYpUHCKHUN, JIEBOHCKHIA,
KaMEHHOYT OJIbHBIN, IEPMCKUH.

Me3o30iicKkas opa 1 €€ Iepuoabl: TPUACOBBIN, FOPCKHM, MEJIOBOM.

KaiiHo30lickas 9pa u €€ nepuo/ipl: ajaeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOI€HOBBIH.



XapakTepucTuka KiuMaTra U TeOoJIOTMYECKHX IpolieccoB. OCHOBHBIE 3Tambl 3BOJIOLUU
pPacTUTENILHOTO W KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHHil W >KMBOTHBIX. [losiBJeHME, pacuBeT H
BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOr0 MHUpa KaK OTpa)keHue 3BOJOUUU. OCHOBHBIE CHCTEMAaTHYECKHE
IpYIIbl OPraHU3MOB.

OBOJIOLMS  YelloBeKa. AHTpPOIOJIOTHS Kak Hayka. Pa3Buthe mnpeicTaBlieHUH o
MIPOUCXOXKIACHUN uejoBeka. Meroabl H3ydeHus aHTpornoreHe3a. CXOJACTBAa W pa3iavuus 4EIOBEKa U
AKUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHUE YETIOBEKa.

JBuwxymue cunbl  ((axkrtopsl) aHTpornorene3a. HacneacTBeHHas U3MEHUYMBOCTh U
ecTecTBeHHbIN 0TOO0p. OOIIeCTBEHHbII 00pa3 KU3HU, U3TOTOBJIEHUE OPYUI Tpy/ia, MBILUIEHUE, PEYb.

OcCHOBHbBIE CTaJUM U BETBU 3BOJIOLUU YEJIOBEKA: aBCTPAJIONUTEKH, YUeNOoBEK yMeblii,
Yenosek npsMoxoamui, YemoBek HeaHAEpTanbCKkuii, YenoBek pasyMHbId. Haxoakum wHckomaembIx
OCTaTKOB, BpEMs CYILIECTBOBaHUS, 00JIACTh paclpoOCTpaHEHUs, 00bEM TOJOBHOTO MO3Ta, 00pa3 >KHU3HH,
opyausl.

UYenoseueckune pacbl. OCHOBHBIE OOJIBIIIME pachl: €BpOIEOUIHAs (eBpasuiickasi), HErpo-
aBCTpajioniHas (3KBaTOpUANbHAsI), MOHTOJIONIHASA (a3UaTCKO-aMepuKaHcKasi). UepThl MpucnocoOJeHHOCTH
MIpe/ICTaBUTENIEH YeIOBEYECKUX pac K yCIOBUSAM CYyLECTBOBaHUA. ENMHCTBO yenoBedyeckux pac. Kpuruka
pacuzMma.

JdemoncTpaumnu:

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

Tabmuibl u cxembl: «Bo3HnkHOBeHHE COJHEYHOUW CHCTEMBI», «Pa3BUTHE OpPraHUYecKOro
Mmupa», «PactutenpHas kieTtka», «KuBoTHas kiertka», «l[IpokapumoTnueckas kieTkay, «CoBpeMeHHas
CUCTeMa OpraHudeckoro wmupa», «CpaBHEHHME aHAaTOMHUYECKHX UYEpPT CTPOCHUS 4YelloBeKa W
4eJI0BEKOOOPa3HbIX 00e3bsiH», «OCHOBHbIE MECTA MAJCOHTOJIOIMYECKUX HAXOJ0K MPEAKOB COBPEMEHHOTO
yernoBekay, «JlpeBnenmue moan», «JIpeBHue monu», «llepBeie coBpemMeHHbIE JIOan», «YemoBeueckue
pacsD».

Oo6opynoBanue: myasiku — «lIpoucxokaenne  4yernoBeka»  (OFOCTBI  aBCTPAJIONUTEKA,
MUTEKaHTPOIa, HeaHAepTaiblla, KPOMAaHbOHIA), CIENKA WM HM300paKeHUs KaMEHHBIX Opyaui
MePBOOBITHOTO YesoBeKa (KaMHU-YOIIIEPhI, pyoriIa, ckpedia), TeOXpOHOJIOTHYEeCKass TabInIa, KOJUICKITUS
«DOpPMBI COXPAaHHOCTH MCKOMAEMbIX JKUBOTHBIX M PACTEHUI».

JlaGopaTopHble M IpaKTUYecKue padoTbi:

[Ipaktueckas padotra Ne 1. «M3ydyeHrne MCKOMAeMbIX OCTATKOB PAaCTCHUH M JKMBOTHBIX B

KOJUIEKIIHSIX).
DKcKypceusi «IBOJIOIMS OPraHUYEcKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN WM
KpaeBeIUECKUN MY3€H ).

Tema 3. Oprann3msl M OKpY:Kal0Ias cpeaa.

DKOJIOTHSI Kak Hayka. 3aJadyd M pasliedbl 3KOJIOTMH. MeToabl  3KOJOTHYECKHX
nccaea0BaHuM. DKOJOrHYECKOEe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHus ~ OpPraHM3MOB:  BOJHAs,  HA3e€MHO-BO3IyIIHAs,  IOYBEHHAf,
BHYTPHOpPraHU3MEHHAsI.

DOkonorudeckue (Gakrtopbl. Knaccudukamus 3KOJIOTHYECKHX (PAKTOPOB: aOMOTHYECKHE,
OuoTHYecKre U aHTpororeHHbIe. JlelicTBre IKOIOTHUYecKuX (PAKTOPOB Ha OPTaHU3MBI.

AbGuotnueckue  ¢GakTOphl:  CBET, TeMIeparypa, BIAXHOCTb.  DoTomepHoaU3M.
[IpucnocobaeHunss OpraHu3MoB K JeHCTBHIO abuoTHuecKuX (pakTopoB. buonoruveckre puTMbl.

buotnueckne  dakrtoppl. Bumael  OMoTHUECKHMX ~ B3aMMOJCHCTBHI:  KOHKYpEHIIHS,
XHUIHAYECTBO, CUMOMO3 U ero ¢opmel. [lapasutusm, koomepanus, MyTyaau3M, KOMMEHCAIU3M
(KBapTHpPaHCTBO, HAXJIEOHNYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHne OMOTHUYECKUX B3aUMOJICHCTBUI
JUISL CYIIIECTBOBAHUS OPTAaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapaKTePUCTUKU MNOmyasiud. OCHOBHBIE IOKAa3aTeNd TMOMYJISALUU:
YHCICHHOCTh, IUIOTHOCTH, POXKAAEMOCTb, CMEPTHOCTb, MHPUPOCT, MHUrpauus. J[MHaAMHUKa YHCICHHOCTH
MOTYJISIUH U €€ PeTyJIsIIusL.

JdemoHcTpaumnu:

Hoptpetsi: A. I'ymbonbar, K. @. Pyase, O. ['ekkeb.

Tabmuuer u cxemer: kapta «lIpupoansie 30HbI 3emin», «Cpeapl OOUTaHUS OPraHU3MOBY,
«Dortonepuoausmy, «llomymsanuny, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYJSAIUH HH(PY30pHH-
Tyenskny, «[Tumesbie nenm».

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

Jlaboparopuas padota Ne 3. «Mopdonorudeckre 0COOCHHOCTH PAaCTEHUN U3 Pa3HBIX MECT

OOUTaHUSD).
JlabopaTtopHnast pabota Ne 4. «BnusiHre cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCay.
[TpakTuueckas padota Ne 2. «ITocYET MIOTHOCTH MOMYJISALMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01ecTBa U IK0JIOrHYeCKHE CUCTEMBI.

CooOmiectBo  opraHu3zmMoB  —  OuoueHo3.  CTpykTypel  OMOIlEHO3a:  BMJIOBaf,
MIpOCTpaHCTBEHHas, Tpodudeckas (mumieBas). Bunpi-nomunanTsl. CBs31U B OHOLIEHO3E.

DKojorudeckre cucreMbl (d9kocuctembl). [loHsTHe 00 »KOcHcTeMe U OHOreolEeHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI AIKOCHUCTEMBI: TPOJYIEHTHI, KOHCYMEHTHI, peIyleHTh. Kpyrosopot
BEIIECTB U MOTOK YHEPTUHU B dKocHucTeMe. Tpodudeckue (MHUIIEBbIE) YPOBHU 3KOCUCTEMBI. [InmieBbie menu
n cetn. OCHOBHBIE TIOKa3aTeNH SKOCHUCTEMBI: OMOMAacca, TMPOIYKIHUS. ODKOJOTHYECKHE ITHPAMHUIBL:
MPOYKIH, YACICHHOCTH, OrMomacchl. CBOMCTBAa SKOCHCTEM: YCTOHYHMBOCTh, CAMOPETYIISIIINS, Pa3BUTHE.
Cykueccus.

[IpupoaHbie SKOCHCTEMBI. ODKOCUCTEMBI O03Ep M PEK. ODKOCUCTEMA XBOWHOIO WIH
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. YPpOO3KOCHCTeMBI. buosiormueckoe u
XO03s5IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpazue kak (akTop ycToHdmBOCTH dKocucTeM. CoxXpaHeHHE OHOJIOTHYECKOTO
pa3zHooOpasus Ha 3emuie.

VYuenue B. U. Bepnanckoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa 6unochepsl. Kupoe
BemectBO U ero (GyHkiuu. OcoOeHHOCTH Ouochepbl Kak TIIOOAIBHOW 3KOCHCTeMBbl. JlMHaMu4eckoe
paBHOBecHE M 00paTHas CBs3b B Ouocdepe.

KpyroBopoTsl BemiecTB M OHOT€OXMMHUYECKHE IHKJIBI AJIEMEHTOB (yrjepoia, a3ora).
3oHanbHOCTH OHMochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuecTBO B Onocdepe 3emnu. AHTPONOTeHHbIE U3MEHeHUs B ouocdepe. ['mobdanbHbIe
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBanue npupojbl U yenoBedectBa. CoxpaHeHHe OMOpa3HOOOpaszusi Kak OCHOBA
ycroiunBocTd Ouocdepbl. OcHOBa palMOHAIBHOTO YIPABICHUS NPUPOJHBIMH pecypcaMu U HUX
ucrnoJib3oBanue. J{oCTiKeHus OUOJIOTHH U OXPaHa MIPUPO/IbI.

JdemoHcTpanum:

Ioptpetst: A. JIx. Tencnu, B. H. Cykaués, B. WI. Bepnanckuii.

TaObmuuel u cxemsl: «[Iumessie nenn», «buoreHo3: coctaB u cTpykrypay, «IIpuponHsie
coobuiectBa», «llemn muranusy, «Okosormyeckas nupamuaa», «buocdepa u uyenoBek», «IKocucreMa
IIMPOKOJIMCTBEHHOIO Jieca», «JKOocHcTeMa XBOMHOro Jneca», «bHoleHO3 BOJOEMay, «ATpPOIEHO3Y,
«ITpumMepHbIe aHTPONIOT€HHbIE BO3ICHCTBUS Ha MIPUPOTY», «BakHelIIe HCTOYHHUKY 3arps3HEHUs BO3/1yXa
U TPYHTOBBIX Boa», «llouBa — BaxkHelinas cocraBistomias Ouocdepb», «PakTOphl Aerpagalii MoYBy,
«[TapaukoBeiii >pdexT», «DaKkTopsl pPagHMOAKTHUBHOTO 3arps3HeHus Ouocdepbl», «OOmas CTpykTypa
ouocdeps», «Pacnpoctpanenue xu3HU B Ouochepe», «O30HOBBIN 3kpaH Onocheps», «Kpyrosopor
yriepoaa B 0uocgepe», «KpyroBopoT a3ora B IpHpOJIE».

Ob6opynoBanue: MoJenb-anmIuKanus « Tunuuyneie OUOIIEHO3bI», Tepbapuii «PacTuTenbHbIe
coobmiecTBa», KoJekuu «buoneHos», «BpenuTenu BaXHEHIINX CEIbCKOXO3AWCTBEHHBIX KYIBTYPY,




repbapuy M KOJUICKIUU PACTCHUH W YKMBOTHBIX, MPHUHAIISKANIME K Pa3HBIM SKOJIOTUYECKUM TpyIam
onHoro Buaa, Kpacnas kuura Poccuiickoii @enepanuu, n300pakeHUs] OXpaHsIEMbIX BUIOB PacTEHUH U
KUBOTHBIX.

[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOTYU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiuBalOTCcsl TpeOOBaHUSA K pe3yiabTaTaM OCBOCHHS
oOyJaromuMHUCs TpoTrpaMM cpenHero oOmero oOpa3oBaHUS: JHUYHOCTHBIM, METalpeAMETHBIM U
MPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JMYHOCTHBIX pE3yJIbTATOB OCBOCHHSI Tpeamera «bHOJIOTusS» BBIIEIEHBI
CJIEIYIONNE COCTABJISIIONINE: OCO3HAHME OOYUYAIONIUMHUCS POCCUHMCKOW TPaXJAHCKOW HMICHTUYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH W CAMOOMNPENEICHHUIO, HAJIWYWE€ MOTHBALHUHM K
0Oy4YeHHMIO OHMOJIOTHH, IIEeJICHANIPABICHHOE pa3BUTHE BHYTPEHHUX YOCKJIEHWNW JUYHOCTH HAa OCHOBE
KJIFOUEBBIX IEHHOCTEW M HCTOPUYECKHX TPATUIUN pa3BUTHS OWOJIOTHYECKOTO 3HAHUSA, TOTOBHOCTH M
CIIOCOOHOCTh 00y4aroluxcs pPyKOBOACTBOBATHCS B CBOCH JEATEIBHOCTH ILIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYLIUMHU CHCTEME OHOJOTHYECKOro 00pa3oBaHUs, HaJM4Hhe OSKOJOIHMYECKOTO
MIPaBOCO3HAHUS, CIOCOOHOCTH CTAaBUTH 1I€JIM U CTPOUTD KU3HEHHBIE TIAHBI.

JIn4HOCTHBIE pe3yNabTaThl OCBOEHHUsA Mpeamera «buonorus» OOCTUrarTCs B EIUHCTBE
yueOHOM W BOCHUTATENbHON JAESITETbHOCTH B COOTBETCTBUM C TPAJUIMOHHBIMH  POCCUICKUMU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU, IPUHATHIMH B OOILIECTBE
MpaBWJIaMU M HOpPMaMH IMOBEACHUS M CHOCOOCTBYIOT IpOIlecCaM CAaMOIO3HAHMS, CAMOBOCIUTAHHS U
CaMOpPa3BUTHS, PA3BUTHS BHYTPEHHEW IMO3ULIMU JIMYHOCTH, NATPUOTH3MA, YBAXKEHUS K 3aKOHYy U
MIPaBOTIOPSIIKY, YEIOBEKY TPyJa U CTapuIeMy MOKOJEHHUIO, B3aUMHOIO yBa)KEHUS, OEPEKHOTO OTHOILLICHUS
K KyJIbTYPHOMY HACJIEAUIO U TPAaIuLUsIM MHOIOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, npupoae
U OKpYXaIoIlei cpee.

JIn4HOCTHBIE pe3yNabTaThl OCBOCHHUS y4eOHOTO mpeamera «buojorusy AOHKHBI OTpaXkaTh
TOTOBHOCTb U CIIOCOOHOCTh OOYYarOMIMXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEW MO3ULIUEH
JUYHOCTH, CHCTEMOU 1IEHHOCTHBIX OPUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOCKACHUN, COOTBETCTBYIOIINUX
TPaJAULMOHHBIM I[IEHHOCTSIM POCCHUICKOTO OOIIeCTBa, pPACHIMPEHUE >KU3HEHHOTO OIbITa U OIbITa
JESATEIBHOCTH B IPOLIECCE peaM3aliid OCHOBHBIX HANPABICHUM BOCIHUTATENIBHOM AESITEIBHOCTU, B TOM
YHUCJIE B YACTHU:

1) rpaKIaHCKOr0 BOCIIUTAHUS:

C(I)OpMI/IpOBaHHOCTB Fpa)KHaHCKOﬁ MNO3UIn 06yqa10mer0051 KakK AKTUBHOTI'O u
OTBCTCTBCHHOI'O YJICHA pOCCHfICKOFO O6H.ICCTB3.;

OCO3HAaHUC CBOUMX KOHCTUTYHHOHHBIX IIpaB U O65133HHOCTCI>1, YBAXKCHHUEC 3dKOHa U
IIpaBOIIOpAIKA,

TOTOBHOCTh K COBMECTHOM TBOp‘{CCKOﬁ ACATCIIBHOCTU IIPU CO3TAaHUUN y‘Ie6HBIX IIPOCKTOB,
peuIicHun y‘IC6HBIX " IIO3HABATCJIbHBIX 3a/1a4, BBIIIOJTHCHU N OMOJIOrHYECKHUX OKCIICPUMCHTOB;

CIIOCOOHOCTH ONpCHACIIATh CO6CTB€HHyIO MHO3UIMIO 110 OTHONMICHUIO K SABJICHHAM
COBpeMCHHOﬁ JKM3HU U OOBSICHSITH eé;



YMEHUE  y4YUTHIBaTh B  CBOMX  JICWCTBUSAX  HEOOXOIUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH C pasHbBIMU YOEXKICHUSAMH, KYJIbTYPHBIMH LEHHOCTSIMH M COLHAIbHBIM
II0JIOKEHHUEM;

TOTOBHOCTh K COTPYOHHMYECTBY B TIPOIIECCE COBMECTHOTO BBITIOJHEHUS Y4YEOHBIX,
II03HABATENIbHBIX M UCCIIEOBATEIbCKUX 3aJ1a4, YBAKUTEIBHOTO OTHOLIEHHMS] K MHEHHIO ONIIOHEHTOB IIpU
00CYX/IEHIH CIIOPHBIX BOIIPOCOB OMOJIOTHIECKOTO COACPIKaHUS;

TFOTOBHOCTb K TYMaHUTapHOM U BOJOHTEPCKON NESATENHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOPMHUPOBAHHOCTh POCCHICKON T'PAXKIAHCKOW HICHTUIHOCTH, MATPUOTHU3MA, YBOKCHUS K
CBOEMY HApOJly, YyBCTBa OTBETCTBEHHOCTH Tepes PoauHOM, ropaocT 3a CBOM Kpaii, cBoro0 PoauHy, cBOM
SI3BIK U KYJIBTYPY, IPOIILIOE U HACTOSIIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccnu;

[IEHHOCTHOE OTHOIIIEHUE K IPUPOJHOMY HACIEIUIO U MAMSATHUKAM TPUPOJIbI, JOCTHKEHUAM
Poccuu B Hayke, UCKyCCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIOCOOHOCTH OIEHUBATH BKJIAJ] POCCUMCKUX YYEHBIX B CTAHOBJICHUE U PA3BUTHE OMOJIOTUH,
MMOHUMAaHMs 3HAUYEHUsI OMOJIOTHHM B TIO3HAHWU 3aKOHOB MPHUPOJBI, B YKMU3HH YEJIOBEKAa U COBPEMEHHOTO
o01ecTBa;

uaenHas yoexxIEHHOCTh, TOTOBHOCTD K CIYXEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero Cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(hopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TTOBEJCHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMIO M TPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA
MOpPaJTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUHUBOTO OYMYIIETO;

OTBETCTBEHHOE OTHOIIICHHE K CBOUM POJUTENSIM, CO3JaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHATHS [ICHHOCTEW CEMEWHOM )KU3HU B COOTBETCTBUHU C TPAAULIMSIMHU Hapo 0B Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYas 3CTETHKY ObITa, HAYYHOIO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOLIECHHIA;

MOHMMaHHE SMOIIMOHAIBHOTO BO3AECHCTBHS JKUBOM ITPUPOIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPDAKEHHIO B pasHbIX BUJAX MCKYCCTBA, CTPEMJICHHE IPOSIBIIATH
KauecTBa TBOPYECKOM JINYHOCTH;

5) puznyeckoro  BocnuTaHus, (OPMHUPOBAHHMS  KYJbTYPbI  3/I0POBbSI W
IMOLMOHAJIBHOTO $JIarONOJIYy HUsI:

MOHMMaHHUE M peanu3anus 370pOoBOro U 0e30macHoro odpasa >KM3HU (340pOBOE MHUTAHHE,
COOJIIO/ICHNE TUTUEHUYECKUX MPaBUJI U HOPM, COAIaHCUPOBAHHBIN PEXXUM 3aHATUH U OTAbIXA, PETYIsIpHas
¢u3nyeckas aKTUBHOCTh), OEPEKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOLIEHHUS K COOCTBEHHOMY
(bu3nYeCKOMY U MICUXUYECKOMY 3/I0POBbIO;

MOHMMAaHUE IEHHOCTH TMpaBWJI HWHIUMBUAYAJBHOTO M  KOJUIEKTUBHOTO 0O€301acHOTO
MIOBEICHUS B CUTYaLUAX, YTPOKAIOIINX 30POBbIO U KU3HU JIIOJIEN;

OCO3HAHME TMOCJIEACTBUM U HENpPUATUS BPEAHBIX MPHUBBIYEK (YMOTPEOICHUS AJIKOTOJI,
HapKOTUKOB, KYpEHHS);

6) TPy/Z10BOT0 BOCTIUTAHUS:



TOTOBHOCTb K TPYJly, OCO3HaHHE IEHHOCTH MacTepPCTBa, TPYAOTr00ue;

TOTOBHOCTH K aKTHBHOM JIEITEIBHOCTH TEXHOJIOTMYECKON U COLMAILHON HAINPAaBICHHOCTH,
COCcOOHOCTh MHUIIMHPOBATD, INITAHUPOBATH M CAMOCTOSTEIBHO BBITIOJIHSITH TAKYIO JIESTEIHHOCTD;

MHTEpEC K pa3inyHbIM cdepam NpoPecCHOHATBHON NEsTeIHbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOpP Oymymieit mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KIU3HESHHBIC TITAHBI;

FOTOBHOCTb M CIOCOOHOCTH K 0Opa30BaHUIO U caMOOOPAa30BaHMIO HA HPOTSHKEHUU BCEH
KHU3HH,

7) 3K0JIOrNYeCKOro BOCIIUTAHMS:

HKOJIOTUYECKHU I1€JIeCO00pa3HOe OTHOIICHUE K MPHUPOJIE KaK MCTOYHHUKY XKU3HU Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBAaHUS,

MOBBIILIEHUE YPOBHS SKOJOIMYECKOW KYIbTYpbl: NPUOOpPETEHHE OIbITa IUIAHUPOBAHUS
ITOCTYIIKOB M OLICHKN UX BO3MOKHBIX IIOCIIEACTBUMN JUISl OKPYKAIOLIEN CPEIbl;

OCO3HaHHUE TJI00ATHFHOTO XapaKTepa SKOJIOTHIECKHUX MPOOJIEM U IMyTeH WX PEIICHHS;

CIIOCOOHOCTh HCITOJIB30BAaTh MPHOOpETaeMble TIPU M3YyYCHHH OWOJIOTHW 3HAHUS W yMEHUS
MPU PEIICHHH MPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM TPHUPOJIOTIOIH30BAaHUEM (COONIOICHNE TPABUI
MOBCACHWA B MNPHUPOAC, HANPAaBJICHHBIX HAa COXpPaHCHUEC PAaBHOBECHUA B DJKOCUCTEMAax, OXpaHy BHUIOB,
aKOocHcTeM, Onochepsl);

AKTHUBHOE HENPUATHE IEHUCTBHUW, NPUHOCALIUX BpEI OKPYKAIOIIEH HPUPOIHON cperne,
yMEHHE MPOTHO3UPOBATh HEOIATOMPUSITHBIC SKOJOTUUECKHUE TIOCIIECTBUS PEAPUHUMACMBIX JCHCTBUMA 1
MPEIOTBPAIIATE UX;

HAJIMYUEC Pa3BUTOr0 HSKOJOTMYCCKOTO MBINIJICHUS, SKOJIOTHYECKOU KYyJbTYpPbI, OIIBITA
JEeSITEeIbHOCTH DKOJIOTHYECKON HaAINpaBlIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS MMU B I03HABATENbHOM,
KOMMYHHMKAaTUBHOM M COIMAJIbHOM TNpaKTUKE, FOTOBHOCTH K YYaCTHIO B NPAKTUUYECKON AEATEIbHOCTU
9KOJIOTMYECKOM HaNpaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMSI:

cOpPMUPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHON NPAaKTUKH, OCHOBAHHOTO Ha JIHAJOre KYJIbTYP, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJMKYIBTYPHOM MHUE;

COBEPIICHCTBOBAHNE SI3BIKOBOM M YMTATEIHCKOI KYJIbTYpPBI KaK CPEICTBA B3aUMOACHCTBUS
MEKIY JIFOIbMH U TIO3HAHUS MUPA;

MOHUMaHue crenudukn OHONOTHH KaKk HayKH, OCO3HaHUS €€ poiau B (OPMHUPOBAHHU
PalMOHAIILHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHHUS 00 OKPYKAIOIEM MHUpE KaK
O ©IUHCTBE NPHPOJIBI, YEIOBEKa M OOIIECTBA, B MO3HAHUH NPHPOAHBIX 3aKOHOMEPHOCTEH M pEUICHUU
npo0IeM COXpaHeHHs TPUPOTHOTO PABHOBECHS;

yOSXKAEHHOCTh B 3HAYMMOCTH OMOJIOTMU JUISi COBPEMEHHOW LUBHIM3AIMU: 00ECHeYeHUs
HOBOTO YPOBHS Pa3BHTHS MEIUIIMHBI, CO3JaHHUE IEPCHEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX pEIIaTh
pecypcHble MmpoOIeMbl Pa3BUTHS YeJIOBEUECTBA, MOMCKA ITyTEH BBIXOJA M3 TNIOOAIBHBIX 3KOJIOTHYECKHUX
npobieM u obecneueHHs MepexoJa K YCTOMUMBOMY pa3BUTHIO, DPALMOHAIBHOMY HCIIOJIB30BaHHIO
MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHAAPTOB )KU3HU;

3aMHTEPECOBAHHOCTh B IMOJIyYEHMM OMOJOTMYECKMX 3HAHMU B IIEISAX MOBBIIIEHHUS OOLIeiH
KYJIBTYpBbl, €CTECTBEHHO-HAyYHON TI'PaMOTHOCTH, KaK COCTaBHON YacTH (PyHKIHMOHAJIBHOW TPaMOTHOCTH
oOyyaromuxcs, GopMUPYEMOil IPH N3y4eHUH OHOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMs, HCIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
COCOOHOCTH HCIOJIb30BaTh MOJy4aeMble 3HAHUS JUIS aHAIM3a M OOBACHEHHs SIBICHUH OKpYXKaroIlero
MHUpPa M TPOUCXOIAIIUX B HEM HM3MEHEHUH, YMEHHE JelaTh OOOCHOBAaHHBIC 3aKJIIOUEHHUS Ha OCHOBE
HAy4HbIX ()aKTOB U UMEIOIIUXCS JAHHBIX C IEJIBIO TIOJTYYEHUS T0CTOBEPHBIX BHIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENILHO ~HCIIOJIb30BaTh OHOJIOTHUECKUE 3HAHMUSA IS PELIeHUs
po0JieM B peasibHbIX KU3HEHHBIX CUTYAIUsIX;



OCO3HAHUE IICHHOCTU HAYyYHOU J[EATEeIbHOCTH, TOTOBHOCTH OCYIIECTBISATh MPOEKTHYIO U
HCCIIEA0BATENbCKYIO ACSITEIIbBHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEphIBHOMY OOpa30BaHUIO W €aMOOOPa30BaHUIO, K
AKTUBHOMY TIOJIy4EHHUIO HOBBIX 3HAHUI 10 OMOJIOTHH B COOTBETCTBUU C )KU3HEHHBIMU IMMOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3yibTaThl OCBOECHUSA Y4eOHOro mnpeaMera «buonorus» BKIHOYAIOT:
3HaYUMBbIe A5 (POPMHUPOBAHUS MUPOBO33PEHUST 00YHAIOLIUXCS MEXAUCHUIIIMHAPHBIE (MEXIPEIMETHbIE)
oOlIeHay4YHbIe TOHSTHS, OTpPa)arolMe LEJIOCTHOCTh HAayyHOM KapTHHBI MHpa U CHeUu(UKy METO/I0B
MO3HAHUS, MCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPrus, sIBIEHUE, MpOIecC, CHCTEMA,
Hay4yHbI (paKT, MNPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIelI0BaHUE, HAONIO/IEHUE,
U3MEpEeHue, OKCIEpUMEHT U JApYrux), YyHUBEpcalbHble YyueOHble JeMcTBUS  (IIO3HABATENIbHBIE,
KOMMYHHMKaTHBHBIE, PEryJIATUBHbIE), 00ecrieunBaome GopMupoBaHue (pyHKINOHAIBHON IPaMOTHOCTH U
COLMAIBHOM KOMIETEHIMH OOYy4YaroIIMXCsl, CIOCOOHOCTh OOy4aroIUXCs HCIOJb30BaTh OCBOCHHbBIE
MEXJAUCUUIIMHAPHBIE, MHPOBO33pPEHUECKWE 3HAHMS W  YHHUBEpCalbHble YydeOHble JCWCTBHS B
ITO3HABATENBHOU U COIIUAIIBHON MTPAKTHKE.

MetanpeaMmeTHble pe3yabTaThl OCBOEHHUS MPOrpaMMBbl CpeAHEro oO0IIero oOpa3oBaHMs
JOJIKHBI OTPAXKATh:

OBiaeHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6azoBble JJOrHYecKHue el CTBHA:

CaMOCTOSITENIbHO  (pOpMYNIHpOBaTh U AaKTyalM3UpoBaTh MpodieMy, paccMaTpuBath e€
BCECTOPOHHE;

WCIO0JIb30BATh MPU OCBOCHUU 3HAHHUM MPUEMBI JIOTUYECKOTO MBILIUICHUS (aHaIN3a, CUHTE3a,
CpaBHEHUS, KJIacCHU(PpUKAIUKU, 00OOIIEHUS), PACKPHIBATH CMBICI OHMOJIOTHUYECKUX TMOHATHHA (BBIACIATH MX
XapaKTepHble MPU3HAKU, YCTAHABIUBATD CBSI3U C IPYTUMHU MOHATHIMH);

OTpENeNATh LeNHU MACSITeIbHOCTH, 3a7aBasl MapaMeTpbl M KPUTEPHUH HX JOCTHXKEHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

WCIO0JIb30BAaTh OWOJIOTUYECKUE TOHATUS ISl OOBsICHEHHS (DAKTOB U SBIICHUH KUBOM
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKJIEeHUS (MHAYKTUBHBIC, IEAYKTUBHBIC, 10 aHAJIOTUH ), BBISBIIATD
3aKOHOMEPHOCTH M TMPOTHBOPEUHsT B pacCMATPUBAEMBIX SIBICHUSX, (OPMYIHpOBaTh BBIBOJABI U
3aKITIOUCHUS;

MIPUMEHSITh CXEMHO-MOJICIbHBIE CPEACTBA JIs MPEACTABICHUSI CYIIECTBEHHBIX CBSI3EH U
OTHONICHUI B M3y4aeMbIX OMOJIOTMYECKUX 00BEKTax, a TaKKe MPOTUBOPEUUN Pa3HOTO POJIa, BHISBICHHBIX
B Pa3IMYHbBIX HHHOPMAITMOHHBIX HCTOYHUKAX;

paspabaThIBaTh IUIaH pPelIeHUs: IPOoOIeMbl ¢ YUETOM aHalln3a UMEIOLIUXCS MaTepPHATbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESITEIHHOCTb, OIICHMBATh COOTBETCTBHUE PE3YAbTATOB IIEIISM,
OIICHUBATh PUCKU MOCIEICTBUN ACITETbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHITH PAOOTy B YCIOBUSX pPEaTbHOTO, BUPTYAIBHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BBIE HCCJIEI0BATENbCKIE I CTBHSA:



BIIQJICTh HABBIKAMH y4EOHO-HCCIICOBATEIILCKON W TPOCKTHOW JEATEIhHOCTH, HABBIKAMU
pasperieHus nmpoosieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY MOHMCKY METOJIOB PELICHHUs
MPAKTUYCCKUX 3ada4, IPUMCHCHUIO PA3JIMYHBIX MCTOJI0OB IIO3HAHN,

HCIIOJIb30BATh PA3JIMYHBIC BHUJbI JACATCIBHOCTH II0 IMOJYYCHHWIO HOBOI'O 3HAHUA, C€ro
HUHTCpHpCTALlUN, Hpe06pa30BaH1/H0 U INPpUMCHCHHUIO B yqe6HHx CUTyalludXx, B TOM YHUCJIC IIpHU CO3JaHHUUN
y‘-Ie6HI)IX 1 COUAJIBHBIX ITPOCKTOB;

(dhopMHpOBaTh HAYYHBIH THUIT MBIIUICHUS, BJIAJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
IIOHATUAMU U MCTOJaMMU,

CTaBUTh U (PopMyIHpOBaTh COOCTBEHHBIC 3a/Ja4Ml B 0OOpA30BATEIBHON ICSITEILHOCTH H
JKU3HCHHBIX CUTYyalHAX,

BBIABJIATL MPUYUHHO-CIICACTBCHHBIC CBA3M W AKTYAJIWU3UPOBATH 3aJiady, BbIJABUT'ATH
TUIIOTE3Y eé peuicHrd, HaXOAWThb AaApTyMCEHTBHI JIA J0Ka3aTCIbCTBA CBOUX YTBCp)KﬂeHHﬁ, 3a1aBaThb
[apaMeTpsl U KPUTEPUU PELICHHUS;

AHAJIM3UPOBATH MMOJTYUYCHHBIC B XOAC PCIICHUA 3aJa4r PC3YJIbTAaThl, KPUTUYCCKU OLICHUBATDH
X JOCTOBCPHOCTD, MPOrHO3UPOBATHL USMCHCHUC B HOBBIX YCJIOBUAX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IIEJICHANIPABIICHHBI TIOMCK IEPEHOCa CPEJICTB M CIIOCOOOB JCHCTBHUS B
poheCcCHOHANTBHYIO CPEY;

YMETH MEPEHOCUTDH 3HAHUA B IMMO3HAaBAaTCIIbHYIO u IMPAKTUYCCKYIO oOiactu
KHN3HCACATCIIBHOCTH,

YMETbh MHTETPUPOBATh 3HAHUS U3 PAa3HbIX MTPEIMETHBIX 00JIacTei;

BBIIBUT'aTb HOBBIC HACHU, NpCIaraTb OPUTIHMHAJIBHBIC IOAXOJbl W PCIICHUSA, CTAaBUTh
poOJIeMBI M 3a/1a4H, JIOTYCKAIOITUE AlTbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX HHPOpMANHH (TEKCTE y4eOHOTO TOCOOus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJOTMYECKHX CIIOBapsiX W CIPABOYHHUKAX, KOMITBIOTEPHBIX 0a3ax
TaHHBIX, B MHTepHeTe), aHanM3upoBaTh HH(OPMAIMIO pPA3TUYHBIX BUAOB W (OpPM MpencTaBICHHS,
KPUTHYECKH OI[CHUBATH €€ JJOCTOBEPHOCTh U HEIIPOTUBOPEUUBOCTH;

(dbopMynHpOBaTh 3ampOChl W MPUMEHATh Pa3IMYHbIC METOABI IMPH TOUCKE H OTOOpE
onosornyeckoit nHpopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 33/1a4;

npHOOpETaTh OIBIT HWCIOJIb30BAHUS WH(POPMANMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HUCIOJIb30BAHUS PA3IMUHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIEHO ~ BBIOMPATh ONTUMAIBHYIO (OpPMYy MPEIACTABICHHUS OHOJIOTHYECKON
uHpopmanuu (cxemsl, rpaduku, TuarpaMmbl, TaOIHIIBI, PUCYHKH U IPYTOE);

WCIOJb30BaTh HAYYHBIM S3bIK B Ka4yecTBE CpEACTBa NpU pPaboTe C OMOJOTHYECKOM
nHpOpMaIMEH: MPUMEHATh XUMHYECKHE, (PU3UYECKUE U MAaTEMAaTUYCCKUE 3HAKU U CUMBOJIBL, (JOPMYIIBI,
aO0OpeBuaTypy, HOMEHKJIATYpy, HCIIOJIb30BaTh W IMPEeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CpPEICTBA
HATJISTHOCTH;

BJIQJICTh HABBIKAMHM PACIO3HABAHWS M 3alIUThl  WH(POPMAIUH, WHPOPMAIMOHHOM
0€30MacHOCTH TUYHOCTH.

OBj1ajieHNe YHUBEPCATLHBIMA KOMMYHHUKATHBHBIMH 1€/ CTBUSIMM:

1) oOuenme:

OCYILECTBIIATH KOMMYHHKAIIMK BO BCeX cdepax jKU3HH, aKTHBHO y4acTBOBATh B JHAJIOTe
WK JTACKYCCHHU TI0 CYLIECTBY 00CYXKIaeMoii TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BHICKA3BIBATH CY/KICHHS
OTHOCHTEJIBHO BBITIOJIHEHUS NPEUIaracMoi 3aaud, YYHTHIBATh WHTEPECHI M COIJIACOBAHHOCTH TO3HMIIUI
JAPYTUX YYACTHUKOB JIHAJIOra WM JUCKYCCHH);

pacrosHaBaTh HeBepOAlbHBIE CPEACTBA OOIIEHHS, IIOHMMATh 3HAYEHHE COLUATBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUS KOH(MJIMKTHBIX CHTYaIlMd, yMETh CMAr4aTh KOH(IMKTHI U BECTH
HIEPErOBOPHI;



BJIQJIETh PA3JIMUHBIMU CIIOCOOAMHM OOIEHUS] W B3aUMOJICHCTBUS, TMOHHMATh HAMEPEHUS
NPYTUX JIIOJCH, MpPOSIBIATH YBAXUTEIBHOE OTHOIIEHUE K COOCCEHUKY W B KOPPEKTHOU Qopme
(hopMyITUPOBATH CBOU BO3PAKEHHUS;

pPa3BEPHYTO M JIOTMYHO H3JIAraThb CBOKD TOYKY 3PEHUS] C HCIOJb30BAHUEM SI3bIKOBBIX
CPEICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

[IOHUMAaTh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M MHIMBUIYalIbHOW pabOThI MpHU
pemieHnr OMOJIOTHYECKOW TMpoOsieMbl, 0O0CHOBBIBATH HEOOXOJMMOCTh MPHUMEHEHUS TPYIIOBBIX (opm
B3aMMO/ICHCTBYS IIPH PEIIeHUN y4eOHOM 3a1au;

BBIOMpATh TEMATUKYy M METOJbl COBMECTHBIX AEMCTBHM ¢ y4€TOM OOILIMX HHTEPECOB U
BO3MOKHOCTEN KaKJIOTO WICHA KOJUIEKTUBA;

MPUHUMATh LEIHM COBMECTHOW JEATEIbHOCTH, OPraHu30BbIBaTh M KOOPAUHHPOBATH
JNEUCTBHS IO €€ JIOCTHIKEHHUIO: COCTaBIIATh IUIAaH JEHUCTBUM, pACHpeNesaTh pPOJIM C y4ETOM MHEHUU
Y4aCTHUKOB, 00CYXAaTh pe3ylIbTaTbl COBMECTHON PabOTHI;

OIICHMBaTh Kaue€CTBO CBOET0 BKJAJa M KaKJIOTO yYaCTHHKA KOMaHJbl B OOLIMH pe3ynbTar
0 pa3paboTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBbIE MPOEKTHI, OIEHUBATh HJAEU C IMO3ULHUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh MO3WTHBHOE CTPATETHYECKOE TOBEACHHE B pPA3JIMYHBIX CHUTYalHsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

OBj1ajieHie YHUBEPCATbHBIMHU PEryJsaTHBHBIMH TeCTBUSIMH:

1) camoopranu3amusi:

UCIIOJIb30BaTh OWOJIOTHUYECKUE 3HAHWS U BBISIBICHUS MPOOJIEM W WX pEIICHHsS B
’KU3HCHHBIX M YICOHBIX CHTYaIUAX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHHH IIEJIEBBIC M CMBICIIOBBIE YCTAHOBKH B CBOMX
JEHCTBUSIX U TIOCTYIKAX [0 OTHOLICHHUIO K )KUBOM MPUPOJIE, CBOEMY 3I0POBBIO U 3I0POBBIO OKPYKAFOIIHX;

CaMOCTOSITEJILHO OCYIIECTBJISATh [MO3HABATEILHYIO JIESITENLHOCTh, BBISBIATH HPOOIEMEI,
CTaBUTh W (OPMYIHMPOBATh COOCTBCHHBIC 3ajaud B 00Opa30BaTEIbHON JCATEIHLHOCTH W SKHU3HEHHBIX
CHUTYaIHsIX;

CaMOCTOSITEJILHO COCTABIIATH IUIAH PEHICHHs MPOOJIEMbI ¢ YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U ITPEANOYTCHHUH;

JaBaTh OICHKY HOBBIM CHUTYAIIHAM;

PacIIUPATh PAMKH Y4eOHOTO MMPeJMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHHUI;

JieNiaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATE €r0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBATh ()OPMUPOBAHMIO M MPOSBICHHUIO ITMPOKON 3PYAMIIUKM B Pa3HBIX 001acTsIX
3HAHUH, TIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHTYallUsiIM, BHOCHTh KOPPEKTHBBI B JESTEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIaJIeTh HABBIKAMH MMO3HABATENILHOM pedIeKCHn Kak 0CO3HAHUSI COBEPIIACMBIX ACHCTBUIA U
MBICITUTEIIBHBIX MPOIIECCOB, UX PE3Yy/IbTATOB U OCHOBAHHM, HCIIOJIB30BATh IPUEMBI PEPICKCUH TS OLICHKH
CHUTYaIlUH, BBIOOpA BEPHOTO PEIICHHS;

YMETh OIL[CHUBATH PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHUS [0 UX CHUKEHHIO;

NPUHAMATh MOTHBBI U apTYMEHTBI APYTUX MPU aHAITU3E PE3YJIbTATOB JIESTSIbHOCTH;

3) npuHsiTHE CE0N M APYTUX:
MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;



IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYI'UX IIPU aHAIU3€ PE3YJIBTATOB JCATEIbHOCTH;
IIPU3HABaTh CBOE IIPABO U IPABO APYrUX HA OLUIHOKH;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YEJIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[Ipenmernsie pe3ynpTarbl ocBoeHus nporpaMMbl COO mo Ouosioruu Ha 6a30BOM ypOBHE
BKJTIOYAIOT Crieu(pUUecKue sl yueOHOro npenmera «buoorusy HaydHbIC 3HAHUS, YMEHHS M CHOCOOBI
NENCTBUAN o OCBOEHHIO, HUHTEPIpPETALUU
1 NpeoOpa30BaHUIO 3HAHU, BUBI AESITEILHOCTHU 0 TOJYYEHHIO HOBOTO 3HAHUS U NPUMEHEHUIO 3HAHUM B
Pa3NUYHBIX y4eOHBIX CHUTYAIHsIX, a TAK)KE€ B PEATbHBIX KU3HEHHBIX CHTYaIlUsIX, CBSI3aHHBIX C OMOJIOTHEH.
B nporpamme npeaMeTHble pe3yabTaThl IPEICTaBICHbI IO FOJaM 00y4YeHHUs.

[IpeameTHBIC pe3yabTaThl OCBOCHHS yueOHOTO nipenMera «buonorus» ¢ 10 knacce noKHbBI
OTpaKkaTh:

Cc(OPMHUPOBAHHOCTh 3HAHWH O MeCTE€ W POJHM OHOJOTHH B CHCTEME HAyYHOTO 3HaHUS
€CTEeCTBEHHBIX HayK, B (DOPMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MUpPa W HAyYHOTO
MHPOBO33PEHHUS, O BKIAJE€ POCCHUMCKMX U 3apyOexHBIX Y4YEHBIX-OMOJOTOB B pa3BUTHE OHMOJIOTHH,
(GYHKIIMOHATHLHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE pacKpbIBaTh COJIEpKaHWE OMOJIOTMYECKUX TEPMHHOB M TIOHSTHMA: JKHU3Hb, KIIETKA,
opraHusM, MeTabosu3M (0OMEH BEHIECTB M TMpEBpalleHHe SHEPrHH), TOMeocTa3 (CaMOpPEryIsius),
YpOBHEBasl OpraHu3alus >KUBBIX CHCTEM, CaMOBOCIPOM3BEICHHE (PEHpOAYKIHUS), HACIEICTBEHHOCTD,
W3MEHUYUBOCTb, POCT U Pa3BUTHE;

YMEHHME WH3J1araTh OHOJOrHYecKue Teopuu (KJIeToyHasi, XPOMOCOMHas, MyTallMOHHas,
LIEHTpaJbHasl JIOTMa MOJEKyJIsapHOW Ouosioruu), 3akoHbl (I'. Mengens, T. Moprana, H. . BaBusnoBa) u
yueHHs (O IIEHTpax MHOrooOpasus W TPOUCXOXKIEHUS KyabTypHbIX pactenuid H. U. BaBumnoga),
OTIPEENATh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJaMU HAy4YHOIO MO3HAHWSA B OWMOJIOTMM: HAONIOEHUE U OIHUCAHHE
KUBBIX CHCTEM, IPOLIECCOB M SIBICHUN, OpraHM3alMs U IMPOBEIEHHUE OMOJIOIMUYECKOT0 AIKCIEPHUMEHTA,
BBIJIBI)KCHHUE THIIOTE3bl, BBIABICHUE 3aBUCHMOCTH MEXKIY HCCIEAYyEeMbIMH BEJIMUYMHAMHU, OOBSICHEHUE
MOJIyYEHHBIX PE3YJIbTAaTOB, HCIOJIB30BAHHBIX HAyYHBIX IOHSATUH, TEOPHUHl U 3aKOHOB, YMEHHE JeJaTh
BBIBO/IbI HA OCHOBAHUHU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCNATh CYLICCTBEHHBIC MPHU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT M IYKApUOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IMPOLIECCOB: OOMEHa BEHIECTB H
MIpEeBPALIEHUS SJHEPTHH B KJI€TKe, (POTOCHHTE3a, TUIACTUYECKOTO M SHEPreTUYECKOro 0OMeHa, XeMOCHHTE3a,
MHUTO3a, MEH03a, OIJIOJOTBOPEHH S, PA3MHOKEHUS, HHAWBU/IyaTbHOTO PAa3BUTHSI OpraHu3Ma (OHTOTEHE3);

YMEHHE MPUMEHSATh MOJYYCHHbIC 3HAHUSA JUIsI OOBSICHEHUS OUOJOTMYECKHX IMPOLIECCOB U
SBJICHUW, JUISI TPUHSATHUSI MPAKTUYECKUX PEIICHUNH B TOBCEJHEBHOW JKM3HM C ILENbI0 OOecreueHus
0€30MIaCHOCTH CBOETO 3JI0POBbsl U 3JI0POBbS OKPYXKAIOIIMX JIFOJEH, COOMIOJICHUs HOPM TPaMOTHOTO
MOBEJICHUSI B OKpYXarolleil MpUpoIHON cpesie, MOHMMaHue He0O0X0AMMOCTH UCIIOJb30BaHUS JOCTHKEHUN
COBPEMEHHOM OMOJIOTUN M OMOTEXHOJIOT UM /I PAMOHAIBHOTO MTPUPOIOIIOIH30BaAHHUS;

YMEHHE peliaTh 5>JIeMEHTapHble TIeHETHYEeCKHe 3aJaud Ha MOHO- U JUTHOpuaHOE
CKpEIIMBaHHUE, CLEIUIEHHOE HACJIeJJOBAaHUE, COCTABIATh CXEMbl MOHOTHOPUAHOTO CKPELIUBAHMS IS
Mpe/ICKa3aHus HacIeI0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIONHATH JTA0OpATOpPHBIE M TMpaKTU4Yeckue paboThl, COONMIOAATh MpaBWiIa MPH
paboTe ¢ yueOHBIM U JO0PAaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OLIEHUBAThb M HMHTEPIPETUPOBATH HHPOPMALUIO OHOJIOTMYECKOTO
COJIepKaHUs, BKJIIOYAIONIYIO TICEBJOHAYYHBbIE 3HAHMS M3 Pa3IMYHBIX MCTOYHUKOB (CpEACTBAa MAacCOBOM



uHpOpMAIUY, HAYYHO-TIOMYJISAPHBIE MaTepUalIbl), STHUECKHE AacleKThl COBPEMEHHBIX HCCIIEIOBAaHUN B
OnosIoTHH, MEUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaThb COOCTBEHHbIE IMCHMEHHBIE U YCTHbIE COOOIIeHHs, 0000mas
OMOJIOTHYECKYI0 HMH()OPMAIUI0 M3 HECKOJBKMX MCTOYHHKOB, TPAaMOTHO HCIOJIb30BaTh MOHITUHHBINA
anmapat OMOJIOTHH.

IIpenmeTHble pe3yabTaTbl OCBOEHUsI YyueOHoro mpeamera «buosorus» B 11
KJIacCe AOJIKHBI OTPAXKATH:

c¢()OpMHUPOBAHHOCTL 3HAHUH O MECTE W POJIM OWOJIOTUM B CHCTEME HAy4YHOTO 3HAHHUS
€CTECTBCHHBIX HAayK, B (DOPMHPOBAHUM COBPEMEHHOUN €CTCCTBCHHO-HAYYHOW KapTHHBI MHUPa W HAYYHOTO
MHPOBO33PCHHUS, O BKIAJAEC POCCHUCKMX U 3apyOeHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YHKIIMOHATLHOW IPAaMOTHOCTH YeJIOBEKa JIJISl PEIICHHSI )KU3HEHHBIX 33]1a4;

YMEHHE PacKphIBATh COJIEPKaHNE OMOJIOTHYECKUX TEPMHUHOB W IMOHSATHI: BHJI, ITOTTYJISIIHS,
reHO(OH A, HBOJIONMA, ABMXKYIIUE CHIBI ((aKTOpbl) HSBOJIOIHUH, MPUCTIOCOOIEHHOCTh OPraHU3MOB,
BHJI000pa30BaHMe, SKOJIOTHUECKHE (DAKTOPBI, SKOCHUCTEMA, IMPOIYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI, TSN
MATaHUsI, SKOJIOTUYECKast MUpaMuia, OuoreoreHo3, ouocdepa;

YMEHHE W3JIaraTh Owuoyiormyeckue Teopuu (dBostonmoHHass Tteopus Y. JlapBuHa,
CUHTETHUYECKas TEOPHUs DBOJIIOIHH), 3aKOHBI M 3aKOHOMEpHOCTH (3apoipiieBoro cxojactBa K. M. bapa,
YepenoBaHMs TJIABHBIX HampaBiieHnid u myreid sBomrormu A. H. CeBeproBa, ydeHuss o Omocdepe B.
. BepHaickoro), ONpeieNisiTh TPAHAIIBI KX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIQJIETh METOJIAMH HAy4HOTO TIO3HAHHS B OMOJIOTHMHW: HAOIIOJICHUE W OIMCAHHE
JKUBBIX CHCTEM, IPOIECCOB M SIBJICHWN, OpPraHHM3AIMs W IMPOBEICHUE OHOJIOTHYECKOTO SKCICPUMEHTA,
BBIJIBIDKCHUE THITOTE3bl, BBISABICHUE 3aBUCUMOCTH MEXIYy HCCICAYEMBIMH BEIIMYMHAMH, OOBSICHECHUE
MOJIyYEHHBIX PE3YJbTAaTOB, MCIOJIB30BAHHBIX HAyYHBIX IMOHATHUN, TEOpPUH U 3aKOHOB, YMEHHE MAeNaTh
BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYHIECTBEHHbIE MPU3HAKU CTPOCHHSI OMOJIOTMYECKUX OOBEKTOB: BHJIOB,
MOMYJSIIUM, MPOAYHEHTOB, KOHCYMEHTOB, PEIYyLEHTOB, OHOrEOLIEHO30B M HSKOCUCTEM, OCOOEHHOCTH
MIPOLIECCOB: HACJIEICTBEHHOW  M3MEHYHMBOCTH, €CTeCTBEHHOTO  0TOOpa,  BUA000pa3zoBaHUS,
MPUCTIOCOOIEHHOCTH OPraHU3MOB, JIEHCTBUS SKOJIOTHUECKUX (PaKTOPOB Ha OpraHU3MbI, IEPEHOCA BELIECTB
U TOTOKA SHEPrUM B SKOCUCTEMaX, AHTPOMNOIEHHBIX HM3MEHEHHH B JKOCHCTEMax CBOEW MECTHOCTH,
KpYroBOpPOTa BELIECTB M OMOre0OXMMUYECKUX IUKIIOB B Ouocdepe;

YMEHHE MPUMEHSATh MOJYYCHHbIC 3HAHUA JUIsI OOBSICHEHUS OUOJIOTMYECKHX IMPOLIECCOB U
SBJICHUH, JUISI TPUHSATHUS MPAKTUUYECKUX PEIICHUH B IOBCEJHEBHOW JKM3HM C LENIbI0 OOecreueHus
0€30MacCHOCTH CBOETO 3/I0pPOBbS U 3JI0POBbS OKPYXKAIOMIMX JIOACH, COONIIOJIEHUS HOPM TI'PaMOTHOTO
MOBE/ICHUS B OKPY)KaIOLEH MPUPOIHON cpejie, MOHMMaHe He0OX0IMMOCTH MCTOIb30BaHUS TOCTHKEHUI
COBPEMEHHOM OMOJIOTHH AJISl PALIMOHAIBHOTO MPUPOIOTIONH30BAHHS;

YMEHHE peIllaTh JJIEMEHTapHble OWOJIOTUYECKUE 3a7ayd, COCTaBJISATh CXEMBI IepeHoca
BEIIECTB M SHEPTUU B IKOcHcTeMax (L[EMH MUTaHUs);

YMEHHE BBITIOJHATH J1A0OpAaTOpPHBIE M MpakTU4Yeckre padoThl, cOOMIOAATh MpaBHia MPH
paboTe ¢ yueOHBIM U 1a00PATOPHBIM 000PYIAOBAHHUEM;

YMEHHME KPUTHUYECKU OILICHHBATh M HWHTEPIPETUPOBaTh HHGPOPMAIUIO OHOJIOTHYECKOTO
COJIep’KaHus, BKJIIOYAIOIIYIO ICEBIOHAYYHbIE 3HAHUS M3 PA3IUYHBIX MCTOYHHKOB (CpEICTBa MAacCOBOM
nH(pOpMalUY, HAYYHO-TIOMYJISIPHBIE MAaTEePHAIIbI), pACCMATPUBATh IJI00ATbHBIE SKOJIOTHYECKHUE MPOOIEeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUIEHUIO K HUM COOCTBEHHYIO TO3UIIHIO;

YMEHHME CO3/1aBaTh COOCTBEHHBIE TMHCBMEHHBIE M YCTHBIE COOOIIeHus, 0000Ias
OMOJIOTHYECKYI0 HH(OPMALUI0 M3 HECKOIBKUX HMCTOYHHKOB, T'PAaMOTHO HCIOJB30BaTh MOHSITUWHBII
anmapaTt OMOJIOTHH.






TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne HaumenoBanue pa3zienoB v TéM NporpaMmbl KosmuectBo yacoB DnekTpoHHbIe (IUpPOBBIE) 00pa30BaTEIbHBIE

n/m Bcero  KonTponbHbIe IMpakTruveckue pecypehl

paboThl paboThl

1 buonorus kak Hayka 2 0.5 [[BubmuoTexa [JOK
https://m.edsoo0.ru/7f41c292]]

2 JKuBBIE CUCTEMBI M KX OPTaHU3AIIHS 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41c292]]

3 XWMHUYECKHI COCTaB U CTPOCHHUE KICTKH 8 1 [[BubmunoTexa [JOK
https://m.edsoo.ru/7f41c292]]

4  KuzHenesaTenIbHOCTh KIIETKH 6 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41c292]]

5 Pa3MHOXXeHHE U UHIUBUYaTbHOE Pa3BUTHE 5 1 [[bubmuoteka [IOK

OpraHu3MoB https://m.edsoo.ru/7f41c292]]

6 HacneacTBeHHOCTh M H3MEHUYNBOCTH OPTaHU3MOB 8 1.5 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41c292]]

7  Cenexmus oprann3mMoB. OCHOBBI OMOTEXHOIOTUH 3 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41c292]]

8 PesepBHOE Bpems 1 [[bubmmoTeka [TOK
https://m.edsoo.ru/7f41c292]]

J106aBUTH CTPOKY

OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 0 4

11 KJIACC

Ne n/m HaunmenoBanue PasaciioB 1 TEM IPpOTrpaMMBbI KomnnuectBo yacos QHGKTpOHHBIe (I_II/I(l)pOBI)Ie) O6p3,30BaTCJ'H>HBIe PECYPChI

Bcero Kontponbabie padoTsl [IpakTndeckue paboThI

1 DBOITIOLIMOHHAS OUOJTOTHS 9 1 [[bubauoteka ITOK https://m.edsoo.ru/7f41cc74]]

2 Bo3HukHOBEHHE ¥ pPa3BUTHE KU3HH Ha 3eMITe 9 0.5 [[bubauoteka ITOK https://m.edsoo.ru/7f41cc74]]

3 OpraHu3Mbl B OKpYysKaromias cpeaa 5 1 [[bubaroreka ITOK https://m.edsoo.ru/7f41cc74]]

4 Co00111ecTBa U 9KOJOTHUSCKHE CUCTEMBI 9 [[bubauoteka ITOK 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
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

KonmuectBo vacos DnekTpoHHbIe (TUPPOBBIC) 00pa3oBaTEIbHBIE PECYPCHI

Ne /m HanmenoBanue pazienoB u TeéM MpOrpaMMbl
Bcero Kontponbabie pabothl [IpakTHueckue paboTh
S PesepBHoOe Bpemst 2 [[budauoteka ITOK https://m.edsoo.ru/7f41cc74]]
J06aBUTH CTPOKY
34 0 2.5

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC


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

10
11

Tema ypoka

[[buonorus B cucteme Hayk] |

[[MeToibl mO3HaHUS KUBOU MpuUpoibl. [IpakTuueckas
pabota Ne 1 «/crnionp3oBaHue pa3InyHbIX METO/IOB IIpU
U3Y4YEeHUU OMOJOTHYECKUX O0BEKTOB]]

[[Bronornyeckue cucTeMbl, MPOIECCHl U UX U3YYeHUE] ]

[[Xumuyeckuii cocTaB KieTKU. Boga u MuHepasibHbIE
com|]

[[benku. CoctaB 1 cTpoeHHE OSIKOB] |

[[@epMeHTBI — OHOTOTHYECKHE KaTaanu3aTOPHI.
JlabGopaTtopHnast pabota Ne 1 «M3yueHnne KataIuTUYECKON
AKTUBHOCTH (pepMEHTOB (Ha MpUMepe aMUIa3bl UITU
KaTanasbl)»||

[[YrneBoasl. Jlunums]]
[[HyxnennoBsie kucnotsl. ATD]]

[[McTopust u MeTonbl u3yueHus kietku. Kierounas
Teopusi]]

[[KieTka kak 1enocTHas )KUBasi cucTeMa] |
[[CTpoenue sykapuoTudeckoii kinetku. JlabopaTopHas
pabota Ne 2 «3ydyeHue cTpoeHus KJIETOK pacTeHUH,

KUBOTHBIX, TPHOOB M OaKTepuil 01 MUKPOCKOIIOM Ha
TFOTOBBIX MUKpOIIpenapaTax U uX onucanue»]|

Bcero Koutponbhbie Ilpaktiueckue H3YICHHA

1

KonunuectBo uacoB

paboThl

paboThl

0.5

0.5

0.5

[ara

DNEeKTPOHHBIE IU(PPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

[[BubmuoTexa [JOK
https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a]]

[[bubmuoteka [IOK
https://m.eds00.ru/863e6122]]

[[BubmmoTtexa LIOK
https://m.edso00.ru/863e6564]]

[[bubmuoteka [IOK
https://m.edsoo.ru/863e674e]]
[[BubmmoTteka LIOK
https://m.edso0.ru/863e6b72]]

[[BubmunoTexa [JOK
https://m.edso00.ru/863e6b72]]

[[BubmmoTteka [IOK
https://m.edso00.ru/863e6870]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/863e6d5c]]

[[BubmmoTtexa LIOK
https://m.edso00.ru/863e6e88]]

[[1]

[[BubmunoTexa [JOK
https://m.edso0.ru/863e6ff0
https://m.edso00.ru/863e716c]]


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

Ne Tema ypoka KonunyecTBo yacos Hara DNEeKTPOHHBIE IU(PPOBBIE
/1 Bcero Koutponbhbie Ilpaktiueckue H3YICHHA 00pa3soBaTeIbHBIC PECYPCHI
paboThl paboThl
12 [[OOmeH BemiecTB WM METab0IU3M | | 1 [[BubmuoTexa [JOK
https://m.edso0.ru/863e766c¢]]
13 [[@oTocuHTE3. XeMocuHTE3]] 1 [[BubaunoTeka [JOK
https://m.edso0.ru/863e7c98]]
14 [[DOuepretnueckuii ooOMeH]| 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/863e7aae]]
15 [[PKuznenusiii uuki kiaeTku. Jenenue kietku. Mutos. 1 0.5 [[BubnuoTexa [JOK
JlabopatopHas padota Ne 3 «HabmroneHue Murosa B https://m.edsoo.ru/863e7dc4]]
KJIETKaX KOHYHMKA KOPEIKa JIyKa Ha TOTOBBIX
MUKpoIpenaparax»||
16 [[buocunte3 Oenka. Peakiust MaTpuuHOTO CHHTE3A] | 1 [[bubmuoteka [IOK
https://m.edsoo.ru/863e796e]]
17 [[Tpaucnsiuust — GuocunTe3 Oenkal| 1 [[bubmuoteka [IOK
https://m.edso0.ru/863e796¢]]
18 [[Hexknerounslie ¢popMBbl )KU3HU — BUPYCHI ] 1 [[bubmnoreka LIOK
https://m.edso0.ru/863e7540]]
19 [[Dopmbl pa3MHOXKEHHS OPTaHU3MOB] ] 1 [[BubmuoTexa [JOK
https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e]]
20 [[Meiio3]] 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/863e7f4a]]
21 [[OG6pa3oBaHKe U pa3BUTHE MOJIOBBIX KIETOK. 1 0.5 [[bubmnoreka LIOK
OmnonotBopenue. JlaboparopHast padota Ne 4 «M3yueHue https://m.edso00.ru/863e81b6]]
CTPOEHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpoIpenaparax»|]
22 [[MaauBuayallbHOE pa3BUTHE OPTraHU3MOR]] 1 [[BubmuoTexa [JOK

https://m.eds00.ru/863e8436]]


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/a

23

24

25

26

27

28

29

30

31

32

33

Tema ypoka

[[['eneTHKa — HayKa O HACJIEACTBEHHOCTH U
MU3MEHUYUBOCTH] |

[[3aKOHOMEPHOCTH HACJIEIOBAHUS PU3HAKOB.
MonorubpuaHoe cKpenuBanue]|

[[Aurubpuanoe ckpeminBanue. 3aKOH HE3aBUCUMOTO
HaCJIeI0BaHUS IPU3HAKOB] |

[[Cuennennoe HacnenoBaHue npu3HakoB. JlaboparopHas
pabota Ne 5 «M3y4yeHue pe3ysibTaTOB MOHOTUOPUIHOTO U
JTUTUOPUIHOTO CKPEIIMBAHUS Y IPO30(HIIBI HA TOTOBBIX
MHUKpoOTpenapaTax»||

[[I'eneTuka nona. HacnenoBanue npu3HaKkoB, CLEIICHHBIX
¢ mosiom] |

[[M3menunBoCcTh. HenacnencTBeHHass ”3BMEHYUBOCTb.
JlaGopatopHas pabota Ne 6. U3yuenue

MO (PUKAITMOHHON H3MEHYHBOCTH, TOCTPOCHHE
BapUAIMOHHOTO PsiJIa U BapUALlMOHHONW KPUBON»] ]

[[HacnencTBenHas n3MeHuUnBOCTh. JJaboparopHas paborta
Ne 7. «Ananu3z myranuii y Apo30(Quiibl Ha FTOTOBBIX
MUKpoIpenaparax»|]

[[['eneTnka yenoBeka ||

[[Pe3epBHBIii ypok. O60011I€HNE IO TEME
«HacnencTBeHHOCTh M UI3MEHYMBOCTH OPTaHU3MOBY] ]

[[Cenekius Kak HayKa v mpouecc |]

[[MeToapl M TOCTHIKEHUS CEJIEKIIMA PACTEHUN 1
YKUBOTHBIX] |

1

paboThl

KonunyecTBo yacos
Bcero Koutponbhbie Ilpaktiueckue H3YICHHA

paboThl

0.5

0.5

0.5

DNEeKTPOHHBIE IU(PPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

[[BubmuoTexa [JOK
https://m.edso0.ru/863e8612]]

[[BubmmoTteka LIOK
https://m.edso00.ru/863e8878]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/863e89a4]]

[[BubmmoTteka LIOK
https://m.edso0.ru/863e8c60]]

[[bubmuoteka [IOK
https://m.edso0.ru/863e8c60]]

[[BubmmoTteka [IOK
https://m.edsoo.ru/863e8efe]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/863e8efe]]

[[bubmuoTeka [IOK
https://m.edso00.ru/863e8d78]]

0]

[[BubmunoTexa [JOK
https://m.edso00.ru/863e92141]]

[[BubmmoTteka [IOK
https://m.eds00.ru/863e9214]]


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

Ne Tema ypoka
n/m
34 [[buotexHonOTHs KaK OTpacib MPOU3BOACTBRA ||

Jl06aBUTB CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME
11 KJIACC

DNEeKTPOHHBIE IU(PPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

KonuuectBo yacos [ara

Bcero Koutponbhbie Ilpaktiueckue H3YICHHA
paboThl paboThl

1 [[BubmuoTexa [JOK

https://m.edso0.ru/863e9336]]

34

Ne Tema ypoka KommyecTtBo yacos Hara DJEeKTPOHHBIE IUPPOBBIE
/i Bcero Kontponbabie Ilpaktnueckune H3YICHHA 00pa3oBaTe/IbHBIC PECYPCEI
paboTsI paboThI
1 [[DBoxronus 1 METOABI €€ N3y4eHus || 1 [[bubmuoteka [IOK
https://m.edsoo.ru/863ea20e]]
2  [[Ucropus pa3BUTHS MPEACTABICHUI 00 3BOITIOIUH | 1 [[BubnuoTexa [JOK
https://m.edso00.ru/863e9570]]
3 [[MuxkposBomrorus]] 1 [[bubmuoteka [IOK
https://m.edsoo.ru/863e9cle]]
4 [[Tlonmynsus Kak 31eMEeHTapHas €IMHUIA BUAA U IBOJIIOLINH. 1 0.5 [[bubmuoteka [IOK
JlaboparopHas pabota Ne 1 «CpaBHEHHE BUIOB 110 https://m.eds00.ru/863e99c6]]
MOP(}OIOrHUECKOMY KPUTEPHIO»] |
S5  [[ABwmxymue cuibl (3JIeMEHTapHbIE (PaKTOPBI) IBOIONNH] | 1 [[BubnuoTexa [JOK
https://m.edsoo.ru/863e9da4]]
6 [[EctectBennslit oTO0p 1 ero hopmsbi]] 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/863e9ed0]]
7 [[Pe3ynbTaThl SBONIOIUN: PUCIIOCOOIEHHOCTh OPTaHU3MOB U 1 0.5 [[BubmuoTexa [JOK
BU000pazoBanue. JlabopatopHas padora Ne 2 «Omnucanue https://m.edsoo.ru/863e9fde]]
MIPHUCIIOCOOICHHOCTH OPraHu3Ma U €€ OTHOCHUTEITBHOTO
xapakrepar||
8 [[HampaBieHus U myTH MaKpOIBOIIOIHH] ] 1 [[bubmuoTexa [TOK

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


https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

Ne Tema ypoka KomnuecTtBo yacos Hara DJEeKTPOHHBIE UPPOBBIE

n/m Bcero Kontponbhbie [lpaktuyeckne H3YICHUA 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThl
9 [[HeoOparuMoCTh 3BOJIIOLHH] ] 1 (]
10 [[Mcropust xu3Hu Ha 3eMiIe U METO/IbI €€ 3yUeHHUs] ] 1 (]
11 [[TunmoTe3bl MpOUCXOXKISHUS KU3HHA Ha 3emiie] | 1 [[BubmunoTexa [JOK
https://m.edsoo.ru/863ea5a6]]
12 [[Pa3ButHe *)U3HU Ha 3eMIIC TIO dpaM U Meproaam|| 1 [[BubnuoTexa [JOK
https://m.edsoo.ru/863ea6be]]
13 [[OcHoBHBIE 3TaIlbI SBOIIOINH PACTUTEIFHOTO U KHUBOTHOTO 1 0.5 [[bubmuoteka [IOK
mupa. [IpakTrueckas padora Ne 1 «3yueHne uckomaeMpIx https://m.edsoo.ru/863ea8bc]]
OCTaTKOB PACTEHHH U )KUBOTHBIX B KOJUICKIIUAX»]]
14 [[CoBpemeHHas cucTeMa OpraHUYECKOro Mupal] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/863ea48¢e]]
15 [[DBomrorus yenoBeka (aHTpomnorenes)]| 1 [[BubnuoTexa [JOK
https://m.edsoo.ru/863eac2c]]
16 [[ABmxymue cuibl ((pakTopsl) aHTpOTIOTeHEe3a | 1 [[bubmuoteka [IOK
https://m.edsoo.ru/863ead44]]
17 [[OcHoBHBIE CTaANU IBOJIOIMN YEJIOBEKA] ] 1 (1
18 [[YenoBeueckue packl U MPUPOITHBIC aJaNTAIIK YeJIOBEKa] | 1 [[BubnuoTexa [JOK
https://m.edsoo.ru/863eaea2]]
19 [[PeseprHblit ypok. O000meHue o Teme «Bo3HUKHOBEHHE 1 (1
pa3BUTHE KU3HUA HA 3emie»]|
20 [[Dxomorus Kak HayKa]] 1 (1
21 [[Cpenpl oOuTaHUS ¥ SKOIOTHYECKHE (haKTOPHI] ] 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/863eafec]]
22 [[AOuortuueckue dpaxtopsl. JlJabopaTopnas padora Ne 3. 1 0.5 [[bubamnoreka [IOK
«Mopdostornueckre 0COOCHHOCTH PACTCHUH U3 Pa3HBIX MECT https://m.edso00.ru/863eb10e]]

oburtanus». JlabopatropHas padora Ne 4. «BnusiHue cBeTa Ha
POCT H pa3BUTHE YEPEHKOB KoOJIeycay||
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Ne Tema ypoka KomnuecTtBo yacos Hara DJEeKTPOHHBIE UPPOBBIE

n/m Bcero Kontponbhbie [lpaktuyeckne H3YICHUA 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThl
23 [[buotuyeckue haxTopsi]] 1 [[BubmuoTexa [JOK
https://m.edso0.ru/863eb348]]
24 [[Dxosoruyeckue XapakTepUCTUKHU monyssiiuu. [Ipaktuueckas 1 0.5 (]
pabota Ne 2 «ITogcy€T IIOTHOCTH MOMYJISAIUIN pa3HBIX BHJIOB
pacreHuii»|]
25 [[CoobmiecTBa OpraHu3MOB — OHOIEHO3]] 1 [[BubauoTexa [JOK
https://m.edsoo.ru/863eb46a]]
26 [[Dxojoruyeckue CUCTeMbI (IKOCUCTEMBI)] | 1 [[bubmuoteka [IOK
https://m.edsoo.ru/863eb46a]]
27 [[OcHOBHBIC TTOKA3aTEIH YKOCUCTEMBI. DKOJIOTHUECKUE 1 [[BubnuoTexa [JOK
nupamuiel. CBolicTBa skocucteM. Cykieccust|] https://m.edso0.ru/863eb5fa]]
28 [[IIpupoaHbIe SKOCUCTEMBI] | 1 (1
29 [[AHTPONOTEHHBIC YKOCUCTEMBI] | 1 (1
30 [[Buocdepa — rnobanpHas aKocHcTeMa 3eMiTu || 1 [[bubmuoteka [IOK
https://m.edsoo.ru/863ebb5e]]
31 [[3axoHOMEPHOCTH CyliecTBOBaHUs Orochepsi]] 1 [[BubnuoTexa [JOK
https://m.edsoo.ru/863ebd16]]
32 [[YenoBeuecTBO B Onochepe 3emin]| 1 (1
33 [[CocymiecTBOBaHME MPUPOABI U UETOBEYECTBA] | 1 [[bubmuoteka [IOK
https://m.edsoo.ru/863ebale]]
34 [[Pe3sepBHslii ypok. O600menne Tembl «Coo0mecTBa u 1 (1

SKOJIOTUYECKHE CUCTEMBI»] |
Jl06aBUTh CTPOKY
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME


https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
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YYEBHO-METOAUYECKOE OBECNEYEHUE OBPA3OBATE/IbHOIO NMPOLUECCA

bubmmoreka [{TOK https://m.edsoo.ru/
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