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IHHOACHUTEJIBHAS 3AIIMCKA

[Ipu pazpaboTke mporpamMmbl MO OHMOJIOTUHM TEOPETUYECKYIO OCHOBY IS OINpEACIICHHUS
MoAX0A0B K (OPMHUPOBAHUIO COJEpXKaHUS Yy4yeOHOro mnpeaMera «buONOTHsS» COCTABUIIM:
koHIuenTyanbHbie nosiokenuss ®I'OC COO o B3aMMOOOYCIOBICHHOCTH IIENEH, COAEpKaHUs,
pe3ynbTaToB 00y4YeHUSI U TPEeOOBaHUI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOKEHUS 00
OOIIMX HEMSAX U MPUHIUIIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHETO
obrmero oopa3zoBanus B Poccuiickoit denepaiiuu, a Takyke MOJI0KEHHS O crienudrke OMoorum,
e 3HAYCHUU B TO3HAHUU >KUBOW MPHUPOJLI U OOECIEUEHUM CYIECTBOBAHUS YEIOBEUYECKOTO
obrmectBa. CorjaacHO Ha3BaHHBIM TMOJIOKECHHSIM, OIPEIeNIEHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMBI
10 OMOJIOTUM U €€ CTPYKTYpa.

[Iporpamma mo 6uosoruu Jaét MpeacTaBiIeHue o 1eNsx, 00 001Iel crpaTerun 00y4deHus,
BOCIIMTaHUS W Pa3BUTHS OOydJalOIMUXCA CpencTBaMu ydeOHoro mpenamera «buomorusy,
orpezensier o00sg3aTeNIbHOE NPEIMETHOE COACpXKaHUE, €ro CTPYKTYpY, paclpelesieHHe o
pa3fenaM U TeMaM, PEKOMEHIyeMYIO TMOCIIEIOBATEIHbHOCTh U3YUEHUs y4eOHOT0 MarepHualia C
y4€TOM MEXKMIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKU 00pa30BaTEIbHOIO MpoIecca,
BO3PACTHBIX OCOOEHHOCTEH 00y4aromuxcsl.

B mnporpaMmme 10 OWOJOTMM TaKKe€ YUUTHIBAIOTCS TPEOOBAaHMS K ITUTAHHPYEMBIM
JMYHOCTHBIM, METANpPEIIMETHBIM U TMPEAMETHBIM pe3yibTaraM OOy4eHHs B (POPMUPOBAHHUU
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIBHOU JEATEIbHOCTH/y4eOHBIX JNEUCTBUN 00Yy4YarOIIUXCS
10 OCBOEHUIO COJIepKaHUsI OMOJIOTMYECKOro 00pa30oBaHMsl.

B mporpamme mo Ouosoruu (10—11 kiaccel, 6a30BbI YPOBEHB) peaii30BaH MPHUHITUI
MPEEMCTBEHHOCTH B M3y4YeHMM OWoJoruM, Ojarojgaps YeMy B HEM mpocMarpuBaeTcs
HAIPABJICHHOCTh HA Pa3BUTHE 3HAHHM, CBS3aHHBIX C (DOPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUSI, IIEHHOCTHBIX OpPUEHTAlMM JIMYHOCTHU, OKOJOTUYECKOTO  MBIIUICHHUS,
MPEJICTaBIICHUA O 3J0pPOBOM oO0pa3e >KM3HM W OEpEeKHBIM OTHOIICHUEM K OKPYKAIOIICH
npupoaHon cpezae. [loaromy Hapsay ¢ uM3ydeHHEM OOIIEOMOJIOTMUECKUX TEOPHM, a TaKkKe
3HAaHUM O CTPOCHUU MKUBBIX CHUCTEM PA3HOI'0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TMPOIIECCOB B MPOTrpaMMe MO OWOJIOTHH y/IEJI€HO BHUMAaHUE MCIOIh30BAHUIO MOTYyYEHHBIX
3HAHUM B TOBCEJHEBHOM IKU3HM HJIsi PEIICHUS TMPUKIAAHBIX 3a]ad4, B TOM YHUCIE:
npoQUIAKTUKU  HACIEJACTBEHHBIX  3a00JICBaHUN  YEIOBEKa,  MEIUKO-TEHETUYECKOTO
KOHCYJIbTUPOBaHUSI,  OOOCHOBAaHUSA  DKOJIOTMYECKH  I€J1€CO00pa3HOro  MOBENEHUS B
OKpY>Karoliel MpUpoIHON Cpejie, aHallu3a BIUSAHUS X03IMCTBEHHOM JIeATeTbHOCTH YeJIoBeKa Ha
COCTOSIHME MPUPOAHBIX W UCKYCCTBEHHBIX AKOCHUCTEM. Y CHJIEHHE BHUMAHUS K MPUKIATHOU
HAIPaBJICHHOCTH y4eOHoro rmpeamera «buoJOrus» MPOAMKTOBAHO HEOOXOAMMOCTHIO
00€eCIeUeHUs YCIOBUM 1JI pElIeHUs OJJHOM U3 aKTyaldbHBIX 3a7a4 IIKOJIHHOTO OMOJIOTHYECKOTO
oOpa3oBaHusi, KOTOpas mpeanosaraerT (HOpMUPOBaHHE Y OOYYAIOIIUXCS CIHOCOOHOCTH
aJanTUPOBAThCS K UBMEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHe cpeaHero oOiiero oOpa3oBaHUs 3aHUMaeT BaxkHOe MecTo. OHa
obOecrieunBaeT GOpMUPOBAHUE y OOYYAIOMIMXCSA MPEACTABICHUNA O HAy4YHOW KapTHHE MUPA,
pactupsieT U o000IIaeT 3HAHUS O >KUBOW NpHUpoAe, €€ OTIMYMUTEIBHBIX TMpU3HAKAX —
YPOBHEBOM OpraHu3allid W HBOJIOLHM, CO3MAa€T YCIOBUS JJIs: IMO3HAHUS 3aKOHOB >KUBOM
npupoabl, GopMupoBaHus (YHKIIMOHATHHOW T'PAMOTHOCTH, HAaBBIKOB 3J0POBOTO |



Oe3o0macHoro oopasa >KM3HU, SKOJOTHYECKOTO MBIILICHUS, [IEHHOCTHOT'O OTHOIIEHUS K >KUBOM
MPUPOJIE U YEIOBEKY.

bonbiioe 3HadueHwe OWMONOTHUS MMEET TaKXKe JUIsi PEUIeHUs BOCIHUTATENbHBIX WU
pa3BUBAIOIIMX 3aJad CpeAHEro oO0mero o0pa3oBaHUs, COLUUATM3AIUMU  O0Yy4YarOIIUXCS.
N3ydenue Ouosornu o00OECIEYMBAECT YCIOBHUS I  (POPMHUPOBAHUSI HMHTEIUICKTYaJIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH()OPMAIIMOHHBIX HABBIKOB, 3CTETUUECKOU KYJIbTYPhI, CIOCOOCTBYET
WHTErpalliid OMOJIOTUYECKUX 3HAHWUU C TPEACTABICHUSIMH W3 IPYIMX y4EeOHBIX MPEIMETOB, B
YaCTHOCTH, (U3MKH, XUMHUU U reorpaduu. Ha3BaHHbIE MONOXKEHUS O TMpeJHA3HAYCHUN
yuyeOHOro npenMera «bHoorus» cocTaBUIIM OCHOBY JIJIsl ONPEIEICHHS MOAXO00B K OTOOpY U
CTPYKTYPUPOBAHUIO €TO COJEPKaHUS, MPEACTABICHHOTO B MPOTPaMMeE 110 OMOJIOTHH.

OTt60p conmepkanust yaueOHOro npenmera «bronorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
MO3UIIMI KYJIBTYPOCOOOPA3HOIro MOJX0/1a, B COOTBETCTBUM C KOTOPHIM O0YUYaOIIUECS TOJIKHBI
OCBOUTDH 3HAHUS M YMEHUs, 3HAYUMBbIE I (DOPMHUPOBAHUS OOIIEH KYJIbTYPBI, OMPEICISIONINE
aJIecKBaTHOE TIOBEICHHE 4YEJOBEKa B OKPYXKAIOIIEeW MNPUPOJHON cpele, BOCTpeOOBaHHBIE B
MTOBCETHEBHOM JKU3HU W MPAKTUUYECKOHN aesTenbHOCTH. Oco00e MeCTO B 3TOM CHCTeMe 3HaHUI
3aHUMAIOT DJIEMEHTHI COJACpKAHUS, KOTOpbIE CIIy)KaT OCHOBOW i  (hopMHUpOBaHHUS
MPEJICTaBIICHUA O COBPEMEHHOW €CTECTBEHHO-HAy4YHOM KapTMHE MHpa M I[IEHHOCTHBIX
OpPUEHTAITUSAX JIMIHOCTH, CIIOCOOCTBYIOINUX TYMaHU3AIIUN OMOJIOTHYECKOT0 00pa30BaHMS.

CTpyKTypupOBaHHE COJEp)KaHMUs Yy4eOHOro Marepuaia B MporpaMMme IO OHOJIOTHUU
OCYIIECTBJICHO C YYETOM MPUOPUTETHOI'O 3HAYCHUS 3HAHUN 00 OTIMYUTEIbHBIX OCOOCHHOCTSIX
JKUBOM TIPUPOJBI, O €€ YpOBHEBOW OpPraHU3allMyd WU 3BOJIONMU. B COOTBETCTBMM C 3TUM B
CTPYKType ydueOHOTO mpenMera «bruosorusy BbIIEICHBI CISNYIONINE COEePKATeIIbHbIC JIMHUN:
«buonorus kak Hayka. MeToabl HaydHOro nmo3Hanusy, «Kietka kak Onojgoruueckas CUCTEMay,
«OpranusMm Kak Ouonoruyeckasi cucreMay, «CrucreMa 1 MHOrooOpa3ue OpraHuuecKk oro Mupay,
«IBOIOLUS )KUBOM TIPUPOJIBI», « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTHY.

Lens uzyuyenuss yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBIAJIEHUE
OOYYaIOIIMMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHAJIHHOW OpPTraHW3aIliy KUBBIX CHCTEM
Pa3HOro paHra u NpuoOpeTeHNne YMEHUI UCIOIb30BaTh 3TU 3HAHUS JJI1 TPAMOTHBIX JEHCTBUH B
OTHOIICHUH O0OBHEKTOB KHBOU MPUPOJIBI M PEIICHUS PA3THMYHBIX KU3HEHHBIX TIPOOIIEM.

JocTkeHue Lenu u3ydeHus ydeOHoro mnpeamera «buonorus»» Ha 0a30BOM ypOBHE
o0ecreuynBaeTCs peuIeHHEM CIeTYIOIINX 3a/1a4:

OCBOEHHE OOYYaIOUIMMUCS CHCTEMbl 3HAHUH O OHOJOTUYECKUX TEOPHUAX, YUCHMSIX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBUJIaX, CIYKAIIUX OCHOBOW AJisi (pOPMUPOBAHUS
NpEACTaBICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHpa, O METOAaX HAy4YHOTo IO3HaHUS,
CTPOCHUHM, MHOT0OOpa3ud U OCOOCHHOCTSIX JKMBBIX CHCTEM pPa3HOTO YpPOBHS OpraHu3allui,
BBTAFOIINXCS OTKPBITHSIX U COBPEMEHHBIX UCCIICIOBAHUSX B OMOJIOTHH;

dbopMupoBaHue y OOyUYaIOIIUXCS TO3HABATEJIBHBIX, MHTEUICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN B TIPOIECCE aHAM3a JAHHBIX O MYTSIX Pa3BUTHUS B OMOJOTUU HAYYHBIX B3TJISA0B,
uJel U MOJIX0I0B K U3YUECHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3allui;

CTaHOBJICHHE Yy OOydYarImmMXcs O0Omeld KyJabTypbl, (YHKIIMOHAILHOW TPaMOTHOCTH,
pa3BUTHE YMCEHUI OOBSICHITH M OIEHWBATH SBJICHUS OKPY)KAFOIIETO MUpPA KUBOW NPHUPOABI Ha
OCHOBAaHWH 3HAHUH U OIBITA, TIOTYYCHHBIX MTPU U3YICHUH OMOJIOTHH;



dopMupoBaHUE y OOYJArOMIMXCS YMEHHA WIUTIOCTPHPOBATH 3HAUYCHHUE OMOIOTHMYECKUX
3HaHWA B TPAKTHYECKOW NEATCTHLHOCTH YEJIOBEKAa, PAa3BUTHU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUIA U arpOOHOTEXHOJIOTHH;

BOCIIUTAaHUE YOSKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJOBEKOM J>KHBOW IPHPOJIHI,
HEOOXOJMMOCTH OEpEeKHOr0 OTHOLIEHHUS K HEH, COONIOACHUS JTUYECKUX HOpPM MpHU
MIPOBEJICHUN OMOJIOTUYECKUX UCCIIeI0BAHUIT;

OCO3HAHHE IICHHOCTH OMOJIOTWYECKUX 3HAHWM JJIS1 TIOBBIMIEHUS YPOBHS 3KOJOTHYECKOU
KyJbTYpBI, U1 (OPMUPOBAHUSI HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHNE MPUOOPETEHHBIX 3HAHUW M YMEHHH B TIOBCEIHEBHOW XW3HU IS OILICHKH
MOCJIEICTBUNA CBOEH JAEATEIHbHOCTH MO OTHOLICHUIO K OKpY’Karolled cpene, COOCTBEHHOMY
3/I0pPOBbI0, 00OCHOBAaHKE U COOJIIOICHNE Mep TTPOMUIIAKTHKY 3a00JIeBaHUH.

B cucreme cpennero obmiero oopazoanus «buonorusy», uzydaemas Ha 6a30BOM YpOBHE,
SBIIICTCS 00sI3aTEIHLHBIM YYEOHBIM TMPEAMETOM, BXONSAIIAM B COCTaB MPEIMETHOW O00JacTh
«EcTecTBeHHO-HayIHBIC TIPEIMETHD».

Jlnst u3ydenust 6uonoruy Ha 6a30BOM ypOBHE CPEIHETO 00IIero oOpa3oBaHUsI OTBOAUTCS
68 gacoB: B 10 kimacce — 34 gaca (1 gac B Hememo), B 11 kimacce — 34 gaca (1 gac B HeAenio).



COJEPXXAHUE OBYYEHUA
10 KVIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHOJOTMU C OOUIECTBEHHBIMHU, TEXHHMUYECKUMHU U JAPYTUMH
€CTECTBEHHBIMU HayKamH, (uiiocodueld, dTUKON, 3CTETUKON W mpaBoM. Posib Ouosoruu B
dbopMUpOBAaHUY COBPEMEHHOW Hay4HOU KapTUHBI Mupa. Cuctema OMOJOTHYECKUX HaYK.

Mertozbl TO3HAHUS )KUBOM MPUPOBI (HAOIIOEHNE, YKCIIEPUMEHT, OMMCaHNEe, U3MEPEHHUE,
KJaccuuKaIus, MOICTUPOBAHNE, CTATUCTUYECKAs 00padOTKa JaHHBIX).

JdeMoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbros, [{x. Yorcon u ®@. Kpuk.

Tabmuier u cxembl: «MeToIbl TO3HAHUS KUBON TIPUPOIBD).

JlabopaTopHblie U NPpaKTUYeCKHUE PA0OThI:

[Ipaktuueckas paboraNe 1. «lcmonb3oBaHue pa3nIUYHBIX METONOB MPH H3YYEHUU
OHOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cMcTEeMbI U X OPraHU3ALUS.

XKusble cucteMbl (OMOCUCTEMBI) Kak MNpeaMEeT M3ydeHHs Ouojoruu. OTIu4ue >KUBBIX
CUCTEM OT HEOPTraHUYECKON TPUPOIBI.

CgoiicTBa OMOCHCTEM MW HUX pa3HoOOpa3ue. YPOBHU OpraHu3alid OUOCHUCTEM:
MOJICKYJISIDHBIM,  KJICTOYHBIA, TKAHEBBIM, OpPraHU3MEHHBIA, MOMYJSIIIUOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOreoneHoTHYeCKi ), OnOChEepHBIN.

JdemoHcTpanum:

Tabmuier 1 cxembl: «OCHOBHBIE TPU3HAKU IKU3HU», «YPOBHH OpraHU3aIlMu >KUBOU
IPUPOIBI.

Oo6opynoBanue: Mmozenb Mmoiekybl JTHK.

Tema 3. Xumnuyeckuii COCTaB M CTPOEHHE KJICTKH.

XUMUYECKUI  COCTaB  KIIETKM.  XHMHYECKHE  DJIEMEHTBL:  MAaKpOAJIEMEHTHI,
MHUKpPO3JIEMEHTHI. BoJla 1 MUHEpalibHbIE BEIIECTRA.

OyHKIUM BOABI U MHUHEPAIbHBIX BellecTB B KieTke. llogaep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoeHue 6eKoB. AMUHOKUCIOTH — MOHOMEpPHI OenkoB. HezameHnnMblie
U 3aMEHUMbIE AMUHOKUCIOTHL. AMHUHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYpPbl OEIKOBOM
MOJICKYJIbl (TIEpBUYHAsI, BTOpUYHAs, TPETUYHAS W YETBEPTUYHAS CTPYKTypa). XUMHYECKUE
cBoiicTBa O6enkoB. buonornyeckue GyHKIMu OEIKOB.

®epMeHTHl — Ounosiornyeckue karanuzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTP,
cyoctpatHas crnenududHocTh. Kodepmentsl. Butamunbel. Otauuus  ¢GEepMEHTOB  OT
HEOPraHMYECKUX KaTaJIu3aTOPOB.

VYraeBoabl: MOHOCaxapu/ bl (TJII0KO3a, pub03a U JAe30kcupudo3a), qucaxapuibl (caxaposa,
JaKTO3a) W Tojucaxapuisl (Kpaxmal, TJIWUKOTEH, IIeJUTio03a). buomornueckue QyHKIMu
YTJIEBO/IOB.



Jlunuaer:  Tpurnuuepuabl, dochomunuasl, crepouabl. ['uapodunbHO-TUIPOGHOOHBIE
cBoiicTBa. buonornueckue Gpynkuuu aunuaoB. CpaBHEHUE YIIEBOIOB, OCIKOB U JIMIUIOB KakK
VCTOYHHUKOB SHEPI'UH.

Hyxnennossie kucnorsr: JIHK 1 PHK. Hykneotuasl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u pynkuuu JHK. Crpoenue u ¢ynkunmu PHK. Buast PHK. AT®: crpoenue u
byHKIIUN.

Huronorua — Hayka o kiuerke. Kierounas Tteopuss — mpuMep B3aUMOJCUCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUU. MeTO/Ibl U3YUEeHHUS KIIETKH.

Krerka kak nenoctHas xuBasi cuctema. OOIIre MpU3HAKKU KJIETOK: 3aMKHYTas Hapy»KHas
MeMOpana, mosekyinbl JJHK kak renernyeckuii anmapar, cuicteMa CHHTe3a Oejka.

Tunbr kieTok: sykapuoTHyeckas M mnpokapuorudeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTudyeckord kietku. Kierounas creHka Oaktepuil. CTpoeHHE JYKapUOTHUECKOMN
kJeTKdu. OCHOBHBIEC OTJIMYHSI PACTUTEIBHOM, dKUBOTHOM U TPUOHON KIIETKU.

[ToBEpXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIMKC, UX (YHKIUU.
[Imazmatuyeckas memOpana, e€ cBoiicTBa u ¢yHkuu. lluTrorurasma u e€ oOpraHouIbL.
OnnomemOpannsie  opranouabl  kjerku:  OIIC, ammapat  ['onboku,  JIM30COMBI.
[losryaBTOHOMHBIE ~ OpraHOMABI  KJIETKM: MHUTOXOHJpHM, Iutactuiel. [Ipoucxoxnenue
MUTOXOHJpUN U mmactua. Bunel mmactua. HemeMOpaHHbIE OpraHOMABI KIETKU: PHOOCOMBI,
KJICTOYHBI LIEHTpP, LEHTPUONM, PECHUYKH, KIYyTUKA. DYHKIMM OpPraHOMJOB KIIETKH.
Bxitouenus.

Anpo — perynaropHslid HeHTp KieTku. CTpoeHue sapa: siaepHas 000JI0uKa, Kapuoriazma,
XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCDOPT BEIIECTB B KIIETKE.

JdeMoHcTpanuu:

[Toprpetsl: A. JleBenryk, P. I'yk, T. IlIsann, M. llneitnen, P. Bupxos, Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Juarpammel:  «PacripeneneHne XUMHYECKMX JJIEMEHTOB B HEKHBOM  MPUPOILY,
«Pacnpenenenre XuMHUECKUX 3JIEMEHTOB B JKUBOW ITPUPOLIEN.

Tabmuupbr u cxembl: «lleproguueckass TaOnaHMIla XUMUYECKHUX 3JIEMEHTOB», «CTpoeHHE
MOJIEKYJIBI  BOAbD», «buocunres Oenka», «CrpoeHue wmonekyinsl Oenkay, «CTpoeHue
depmentay, «Hyxneunnosesie kucnotsl. JIHK», «Ctpoenue momexynsr ATD», «CtpoeHue
DYKaApUOTUYECKON KIIeTKH», «CTpoeHHe 3IKMBOTHOM KIETKH», «CTpOEHHE pPACTUTEIbHOU
KIETKW», «CTpOEHHE MPOKAPUOTHYECKOW KIETKM», «CTpOeHue sapa KIETKW», «YTIIEBOABD»,
«JIumuae).

OO0opyznoBaHue: CBETOBOM MHUKPOCKON, OOOpyHOBaHUE Uil NPOBEACHUS HaOIIOACHMIH,
U3MEPEHUM, HKCIIEPUMEHTOB, MUKPOIIPENApaThl PACTUTENbHBIX, )KUBOTHBIX U OaKTepHUAIbHBIX
KJIETOK.

JlaGopaTopHble M MpakTH4YecKue padoThbl:

Jlaboparopnas pa6ora Ne 1. «M3ydyeHue KaTaIUTHUYECKONM aKTUBHOCTH (PEpPMEHTOB (Ha
IpUMEPE aMUJIa3bl WIIM KaTajasbl)».

Jlaboparopnas pabora Ne 2. «M3ydeHHe CTpPOEHHUS KJIETOK PACTCHHH, KUBOTHBIX H
OaKkTepuii MoJ MUKPOCKOINIOM Ha FTOTOBBIX MUKpPOIIpENapaTax U X OMUCAHUE.

Tema 4. ZKusHeaesiTeIbHOCTD KIETKH.



O6Men BemiecTB, WiIM MeTabommu3M. AccuMwidnus (IJIaCTUYECKUM 0OMeH) U
TUCCUMUWIISIIUS (PHEPreTUUecKuid oOMEeH) — JBe CTOPOHBI €IUHOrO Mpolecca MeTadoiIn3Ma.
Posb 3aKOHOB COXpaHEHHMs BEIIECTB U YHEPTUU B TOHUMAHUU MeTaboIn3Ma.

Tunbel oOMeHa BellecTB: aBTOTPOHBIN U rereporpodHbiii. Ponb dhepmeHTOB B 0OMEHe
BEILECTB U MPEBPAILICHUN YHEPTUH B KIIETKE.

®orocunTe3. CBetoBas U TeMHOBass (a3bl (orocuHTe3a. Peakuum ¢orocunresa.
OddexTtuBHOCTh (PoTOCHHTE3a. 3HaueHue GOTOCUHTE3a JJsi KU3HM Ha 3emiie. BiusHue
YCIIOBUU cpefibl Ha (POTOCUHTE3 M CIOCOOBI MOBBIIICHUS €r0 MPOAYKTUBHOCTU Y KYJIbTYPHBIX
pacTeHUH.

XeMocuHTe3. XEeMOCHUHTE3UPYIOIKe OakTepuu. 3HAYCHHUE XEMOCHMHTE3a IS JKU3HU Ha
3emuie.

OHepreTuueckuii oOMeH B  KieTke. PacuieruieHne  BEIIECTB, BbIACIECHUE WU
aKKyMyJUPOBaHUE SHEPTUU B KJIETKE. DTalbl SHEpreTuueckoro oomena. ['nmukonus. bpoxenue
u ero Buabl. KuciopogHoe OKHCIEHHE, WM KIETOYHOE JAbiXxaHue. OKHUCIUTEIbHOE
dbochopumpoBanue. IPHEKTUBHOCTH YHEPTETUIECKOTO OOMEHA.

Peakunu w™arpuunoro cunrtesza. ['enermueckas wunHpopmanus u JIHK. Peanuzanus
TreHEeTUYECKOW HMH(pOpMaIMu B KJICTKE. | eHETHYECKHI KO M €ro CBOMCTBA. TpaHCKpUIIIUS —
matpuusblii cuHTe3 PHK. Tpancnsuua — OnocunTes 6enka. Dtansl Tpancassuud. KogupoBanue
aMUHOKHUCIOT. Posb pubocom B GuocuHTese Oelika.

Heknerounble ¢opmbl xku3HM — BHpycbl. Hcrtopus otkpeitus BupycoB (. W
NBanoBckuit). OCOOCHHOCTH CTPOCHUSI U JKU3HEHHOIO IMKJIAa BHUPYCOB. bakrtepuodaru.
bone3nu pacteHuit, )KUBOTHBIX U Y€JIOBEKA, BbI3bIBAEMbIE BUpyCcaMu. Bupyc uMmyHoaepuimura
yenoseka (BUY) — Bo3oyautens CIIM/{a. O6paTHast TpaHCKpUMIUs, peBepTa3a U MHTErpasa.
[TpodunakTrka pacnpoCcTpaHeHHs] BUPYCHBIX 3a00JI€BaHUN.

JdeMoHcTpanuu:

[Toprpersr: H. K. Konsuos, 1. Y. Banosckuid, K. A. Tumupsses.

Tabmuuer wu  cxembl: «Tunel  muTanusy, «Merabomu3m»,  «MUTOXOHAPHS,
«IHepreTudeckuii oomen», «Xmnopomiacty, «Dorocunrtesdy, «Ctpoenne JIHK», «Ctpoenue u
¢byHkIMOHUpOBaHWe TreHay, «CuHte3 Oenka», «l'eHetmueckuit kom», «Bupycem,
«bakrepuodaru», «Crpoenne u xku3HeHHbld wnukin Bupyca CIIMa, O6akrepuodaray,
«Pemmukanmsa JTHK.

Ob6opynoBanue: moaenu-anmummkanuu «Y npoenue JIHK u tpanckpunmms», «buocunres
oenka», «CTpoeHue KIeTku», Mmojienb cTpykrypsl JJHK.

Tema 5. PasMHOKeHHE M HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kietounbii UK, WM SKU3HEHHBIM 1UKa kieTku. MuTepdaza m mutos. Ilpomeccsr,
nporekaromue B uHtepdaze. Pemmmkanus — peaknus marpuuHoro cuHteza JIHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0Op — KapuOTHUI. J[MIJIOMAHBIN M TarioWIHBIA XPOMOCOMHBIE
HaOopel. XpoMatuel. LluTonorndyeckue OCHOBBI Pa3MHOKEHUSI U UHITUBUYaTbHOTO PA3BUTHS
OpraHU3MOB.

lenenue kierku — muto3. Craaum mutoza. lIpomecchl, mpoHCXOASIIME HA Pa3HBIX
cTagusax MUTO3a. buonornueckuii CMbICI MUTO3A.

[Iporpammupyemas ruGenb KIETKU — arornTo3.



@opMbl  pPa3sMHOXKEHMSI OpraHuU3MOB: Oecmojoe u mojoBoe. Buael Oecmonoro
pPa3MHOXEHUS: JIeIeHNEe HaJBOE, MOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE,
BETrE€TaTUBHOE pPa3MHOKEHHUE. VMICKyCCTBEHHOE KJIOHMPOBAHUE OPraHU3MOB, €r0 3HAYEHHUE IS
CEJIEKIINH.

[TooBOE pa3sMHOXKEHHE, €0 OTIMYUS OT OECIOIOTO.

Meiio3. Craguu meitoza. Ilpoueccel, npoucxonsamue Ha craausx meinos3a. [loBenenue
XpoMocoM B Meno3e. KpoccrnHrosep. bruonornuecknii CMbICIT M 3HAaUEHUE MEWO03a.

["ameTorenes — mporiecc 00pa3oBaHUs MOJOBBIX KJIETOK Y >KMBOTHBIX. [1070BbBIE JKeJe3hl:
CEMEHHHMKU U siMYHUKU. OOpa3oBaHKME W Pa3BUTHE TMOJOBBIX KJIETOK — TaMeT (CIepMaTOo30U/I,
SUIEKJIeTKa) — crepMaroreHe3 W oBoreHe3. OCOOGHHOCTH CTPOCHHS SMIICKICTOK U
cnepmaro3zouoB. Omronorsopenue. Ilaprenorenes.

NnnuBuayanbHoe pas3BuTHe (OHTOT€HE3). DOMOPHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Otanbl SMOPUOHATLHOTO PA3BUTHs Yy IMO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHUE, TaCTPYIISITHS,
opranorenes. [locramOproHansHOe pa3BuTHe. TUIBI TOCTIMOPHUOHAIILHOTO PA3BUTHUS: MPSIMOE,
HEenpsiMoe (JIMYMHOYHOE). BiusiHue cpeapl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIC
BBI3BIBATh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacrennii. OHTOreHe3 IBETKOBOTO PACTEHUA: CTPOCHUE CEMEHU, CTaAUU
pa3BUTHSL.

JdemoHcTpanum:

TaOmuuel u cxeMbl: «POPMBI pa3MHOXKEHHSI OPraHU3MOBY, «JI|BOMHOE OIUIOJOTBOPEHUE Y
LBETKOBBIX pACTEHUI», «BererarnBHOE pPa3MHOXKEHHE pACTECHUN», <«JleleHne KIeTKu
OaxTepuit», «CTpoeHue MOJOBBIX KIETOK», «CTpoeHHue XpoMOCOMb», «KIleTOuHBINH MUK,
«Permmukanus [JTHK», «Mwuto3», «Meio3y», «lIpsaMoe u Henpsimoe pa3zButue», «l'ameroreHes y
MJIEKOITUTAOUIUX U YeJIOBeKa», « OCHOBHBIE CTaAUU OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOI, MHUKpomnpenaparbl «CrepMaTo30Uabl MIIEKOMUTAIOUIET 0,
«SinexneTka MiekonuTaromero», «KapuokuHes B KIeTKax KoOpellka JIyKa», MarHUTHas
Moenb-anumKanus «Jlenenne kiaetkn», moaens JIHK, Mmogens MeradaszHoit XpOMOCOMBEL.

JlabopaTopHblie U NPpaKTUYeCKUe PAdOThbI:

Jlaboparopnas pabora Ne 3. «Habmronerne MuTo3a B KJI€TKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Jlaboparopnasi pabora Ne 4. «l/3ydyeHue CTpOEHHUSI TOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpPOIIpErapaTaxy.

Tema 6. HacsieAcTBEHHOCTh M H3MEHYHUBOCTH OPTraHU3MOB.

[Ipenmer w 3amaun reHeTuku. VcTtopusi pa3BUTHS TEHETUKH. Poib muTONOrMH H
SMOPHUOJIOTUU B CTAaHOBJICHUM TEHETHKU. BKIajg poOCCHIICKUX M 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKH. MeToabl TeHETHMKU (TUOPUAOJOTUYECKUM, IUTOTCHETHYECKUM,
MOJICKYJISIpHO-TeHeTUUeCKuii). OCHOBHbBIC TE€HETUYECKHUE MOHSTHUS. | eHeTH4YecKasi CUMBOJIMKA,
UCIIOJIb3yEMasi B CXEMaxX CKpEIMBaHUM.

3aKOHOMEpPHOCTH  HACNEJAOBaHUS  NPU3HAKOB, YycTaHoBiIeHHble [.  MeHnnenem.
MonorubpuaHoe CKpemmBaHUE. 3aKOH €AMHO00pazust THOPHIOB TMEPBOTO IOKOJICHHUS.
[IpaBusio JOMHUHUPOBAHMS. 3aKOH pacHISIJICHUs TMPU3HAKOB. ['MMoTe3a YHUCTOTHI TaMeT.
[TonHOE 1 HEMOIHOE TOMUHUPOBAHUE.



JiurubpuaHoe  CKpelMBaHHUE. 3aKOH HE3aBUCUMOI'O  HACJCAOBaHUS  MPU3HAKOB.
[{uToreHeTHyecKkne OCHOBBI JUTHOPHIHOTO CKpPEIIUBAHWSA. AHAIM3UPYIOIIEE CKPEIIMBAHUE.
Hcnonp3oBaHue aHATU3UPYIOMIETO CKPEIMBAHUS JIJIs ONIPEICIICHUS] TEHOTHIIA OCOOHU.

CuermsieHHOe HaciefoBaHWe mpu3HakoB. Pabora T. Moprana mno CIHEMIEHHOMY
HACJICIOBaHUIO TeHOB. Hapylienue cuenieHus reHoB B pe3yIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUSI HACIIECICTBEHHOCTH. | €eHETUUECKUE KapTHI.

I'enernka mona. XpoMOCOMHOE OIpenesieHne Nojia. AyTOCOMBI M ITOJIOBBIE XPOMOCOMBI.
['oMorameTHble M reTeporameTHbie opraHu3Mbl. HaciemoBaHWe NPU3HAKOB, CIEIUICHHBIX C
TIOJIOM.

N3MeHunBOCTh. BHabl M3MEHUYMBOCTH: HEHACJECICTBEHHAs M HacCJEACTBEHHas. Poib
Cpenbl B HEHACNEJICTBEHHOW  M3MEHYMBOCTH.  XapaKTePHUCTHKA  MOAU(PUKAIMOHHON
M3MEHUYMBOCTU. BapuanvoHHBIM psa W BapualmoHHas KpuBas. Hopma peakuuu mpu3HaKa.
KonuuecTBeHHbIE M KauyeCTBEHHbIE TMpPU3HAKM W UX HopMa peakuuu. CBoiicTBa
MOAU(DUKAIIMOHHON U3MEHUYUBOCTH.

HacnencrBenHnas, win reHOTUNUYECKasi, U3MEHYMBOCTh. KoMOMHATUBHAS M3MEHUYUBOCTb.
Meiio3 ¥ MONOBOM MpoLEcC — OCHOBA KOMOMHATMBHOM HM3MEHYMBOCTU. MyTanmoHHas
u3MeHunBocTh. Kiaccudukaius myranyii: TeHHbIE, XpOMOCOMHBIE, T€HOMHbIe. YacTtoTa u
MPUYUHBI MyTaliuidi. MyTtareHable (akTOphl. 3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHOM
n3MmeHunBocty H. . BaBunoga.

Buesnepnast HacIeICTBEHHOCTh U U3MEHYHUBOCT.

I'eneruka uenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOAbl TEHETUKHA 4YEIIOBEKA:
ICHEAJIOTHYSCKUH, OJM3HEIOBBIM, IIUTOICHETUYSCKUH, OHOXMMHUYECKUN, MOJICKYJISIPHO-
reHeTndeckuii. COBpPEMEHHOE ONPEACICHHE TE€HOTHUNA: IOJHONEHOMHOE CEKBEHHUPOBAHUE,
TCHOTHIIUPOBaHUE, B TOM yucie ¢ nmomomipio [I1[P-ananm3a. HacnencrBenHbie 3a0ojieBaHuUs
YyeJioBeKa: TeHHble O00Jie3HM, OO0JIE3HM C HACJICACTBEHHOW MpeapacioyioxkEeHHOCTHIO,
XpoMOcOMHBIe OoJie3Hdu. ComaTudeckre M TeHepaTuBHble MyTanuu. CTBOJOBBIE KJIETKH.
[TpuHIHIBI 30POBOr0 00pa3a >KU3HM, TUArHOCTUKH, MPOMUIAKTUKN U JICUCHHS TeHETHYCCKUX
Oosne3Hel. MeauKo-TeHETHYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKONW T'€HETHUKH B
MIPEIOTBPAIICHUH U JICYCHIN TeHETUYECKUX 3a00JIeBaHUI YeJIOBEKA.

JdeMoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yerepukosn, H. B. Tumodees-
PecoBckuii, H. Y. BaBuios.

Tabmuipl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAaHUE U €T0 IIUTOINEHEeTUYECKass OCHOBAY,
«3aKOH pACIICIUICEHHSI W €ro I[MTOTCHETUYECKash OCHOBa», «3aKOH YHCTOTBHI Tamery,
«/lurubpuaHoe ckpemuBanue», «l{uTonorudeckrue OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUS,
«Mernos», «B3auMo1eCTBHE AJUIETbHBIX T€HOBY, «l €HETUUECKHE KapThl PACTEHUM, )KUBOTHBIX
M 4eJIOBEeKa», «l'eHeTHka moJia», «3aKOHOMEPHOCTH HACJIEAO0BAHUS, CUEIUICHHOTO C MOJIOM),
«Kapuotunbsl 4YeaoBeKa W IKUBOTHBIX», «BHIBI H3MEHUYMBOCTHY, «MoaubuKamoHHas
U3MEHYUBOCThY, «HacnenoBanue pesyc-pakropay, «l'eHeTnka rpymmn KpoBu», «MyTalroHHas
W3MEHYHUBOCTHY.

O6GopynoBanue: Mojenu-aniuMkanun «MoHoruOpuaHoe ckpenuBanuey, «HemnomHoe
JTOMUHHUpOBaHUEy», «JurubpumaHoe ckpemniuBanue», «llepekpécT XpoMoOcoM», MHUKPOCKOI U



Mukponpemnapat «Jpozoduna» (Hopma, Myrau GOpMbI KPBLUILEB U OKPACKHU Tefa), repoapuii
«I"opox moceBHOI».

JlabopaTopHblie U NPpaAaKTUYeCKHE PA0OThI:

Jlaboparopnas padora Ne 5. «3ydyeHue pe3yiabTaToOB MOHOTUOPUIHOTO U JTUTHOPUIHOTO
CKpEIIUMBaHUS Y IP030(UIIbl Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopnas padota Ne 6. «3yuenne MoaupUKaMOHHON U3MEHYHBOCTU, TOCTPOCHHE
BAPUALIMOHHOI'O PsAZIa U BAPUALTMOHHOW KPUBOW».

Jlabopatroprast pabora Ne 7. «AnHanmm3 wMyraumii y Jpo30duiibI HAa TOTOBBIX
MHKpOIpenapaTax».

[TpakTrueckas padora Ne 2. «CocTaBieHre U aHATU3 POJIOCTIOBHBIX YETTOBEKAY.

Tema 7. Cesiekuust opranuzMoB. OCHOBbI OMOTEXHOJIOT MU,

Cenexkuusi Kak HaykKa M MPOLECC. 3apOkKICHUE CEIICKIIMU U JoMecTukanus. Yuenue H. M.
BaBwioBa 0 1meHTpax TPOUCXOXKIEHUS W MHOT000pasusi KYJIbTYPHBIX pacTeHuid. [leHTpsI
MIPOUCXOKIEHUS TOMAIIHUX KUBOTHBIX. COPT, MOPOAA, IITAMM.

CoBpeMeHHBIE METObI CeNeKIMH. MacCOBbII M WHANBUAYATbHBI OTOOPBI B CEIEKIIMH
pacTeHnii 1 KUBOTHBIX. OIleHKa IKCcTephepa. BIM3KOPOACTBEHHOE CKPEITUBAaHNE — WHOPUIHT.
Uucras nunusa. CkpemuBaHue 4YUCTHIX JuHUW. [erepo3uc, Wi TruOpUlIHAs CHIIA.
HeponctBennoe ckpemuBanne — aytOpuauHr. OTmanéHHas ruOpuam3auss u e€ yCIexwu.
N cKyCCTBEHHBIM MyTareHe3 U IOJy4eHUE IOIUILIONAO0B. JIOCTMIKEHUS CEJIEKUUHU PAaCTCHUH,
YKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak OTpaciab MPOU3BOACTBA. ['€HHas WHXKEHEpUS. ODTallbl CO3JaHUS
pexomOuHanTHOM JIHK u TpaHcrenneix opranusmoB. Kierounas wumxenepus. Kiierounbie
KYJIbTYPBI. MHuKpOKIOHaJIBHOE Pa3MHOKEHUE PacCTEHHUI. KnonnpoBanue
BBICOKOIIPOIYKTUBHBIX CEIbCKOXO3SMICTBEHHBIX OPraHU3MOB. OJKOJIOTMYECKHE U STUYECKUE
npoOsemMbl. 'MO — reHeTudecku MOAU(PUIIMPOBAHHBIE OPTraHU3MBI.

JlemoHcTpanuu:

[Toprpetsr: H. Y. Basunos, 1. B. Muuypum, I'. J{. Kapneuenko, M. @. NBaHoB.

Tabmuupl 1 cxembl: kKapta «LleHTphl MPOMCXOXKIEHHUS W MHOT000pasus KyIbTYpPHBIX
pactenuii», «Ilopoabl JOMAIIHUX KUBOTHBIX», «CopTa KYJIbTYpPHBIX pacTeHui», «OTna€éHHas
rubpuamzanus», «Pabotel akagemuka M. ®. HWBanoBay, «llomumnounnus», «OOBEKTHI
ounorexHonorun», «Knerounele KylnbTypbl U KJIOHHpOBaHUEY, «KOHCTpyHpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOMY.

O6opynoBaHue: MYJSKU IJI0J0B M KOPHEIJIOAOB JUKUX (POPM M KyJIbTYPHBIX COPTOB
pactenuii, repoapuii «CeabCKOX035UCTBEHHBIE PACTECHUS.

JlaGopaTopHble M MpaKkTH4YecKue padoThbI:

OKCKypcusas«OCHOBHBIE METOABI M JOCTHXKEHUS CEJIEKIIMUM PACTEHUM M >KUBOTHBIX (Ha
CEJICKIIUOHHYIO CTAHIMIO, TUIEMEHHYIO (epMy, COPTOMCHBITATEIbHBIN y4acTOK, B TEIJIMYHOE
XO03SIIICTBO, TAOOPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».



11 KVIACC

Tema 1. IBoIIOLIMOHHAS OMOJIOT U,

[IpennocbyIku BO3HUKHOBEHHS JBOJIOLMOHHON TEOPHUHM. DBOJIOLMOHHAS TEOPUS U €€
MecTO B Ouosioruu. BiusiHue 3BOIIOIIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTUU U JPYTUX HAYK.

CBugerenbcTBa ABONIONUU. [lal€OHTONIOrMYECKHE: TOCIEA0BATEIbHOCTD IOSBICHUS
BUJIOB B MMAJICOHTOJIOTMYECKOM JIeTONuCH, nepexoanbie popmel. buoreorpaduueckue: cXxoacTBO
U paznuuue hayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHOSIOTUYECKHEe: CXOACTBA U Pa3IUyuus 3MOPUOHOB Pa3HBIX BUJOB MO3BOHOYHBIX.
CpaBHUTENbHO-AHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJOTMYHbIC, PYAUMEHTapHbIC OpraHbl,
aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHU3MOB HACJEICTBEHHOCTH H
OCHOBHBIX META00JIMYECKUX MYTeH Yy BCEX OPraHu3MOB.

OpomounonHass Teopus Y. JlapBuHa. Ilpeanocbuiku BO3HMKHOBEHUS JapBUHHU3MA.
JIBroKylue Cuibl 3BOMIONMU  BUJIOB 10 JlapBuHy (M30BITOYHOE pPa3MHOXKEHUE MPHU
OrPaHUYEHHOCTH PECYPCOB, HeompeaenEHHass HM3MEHUYMBOCTh, OOppOa 3a CyIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosonnu (CTI) u e€ OCHOBHBIE MOJIOKEHUS.

MuxkposBomronus. [lonynsuus kak eInHUIIA BUIA U SBOJIIOLIHNH.

JIBrokyiue cuibl (pakTopbl) BOMIONMU BHAOB B Ipupoae. MyTallMOHHBIN Tpolece U
KOMOMHATUBHAs W3MEHYUBOCTH. llomymnsiiuoHHBIE BOJHBI U Apeid reHoB. M3omsamus u
MUTpaus.

EctecTBenHbI 0TOOp — HampaBisOmMi (GakTop 3BOTONKUUA. DOPMBI €CTECTBEHHOTO
otoopa.

[Iprcnoco6IeHHOCTh OPraHU3MOB KaK Pe3yJbTaT 3BoJtonuu. [Ipumeps! npucrnocoOieHumit
y OpranusmoB. ApoMop(o3bl U UIN0AAANTALIUH.

Bun u BumooOpazoBanme. Kpurepum Buma. OcHOBHbIE (GOpMBI BHI000pA30BAHUS:
reorpaduueckoe, IKOJIOTHIECKOE.

MakposBontonusi. @opmbl 3BoOMIONMK: (UTETUYECKas, JUBEPreHTHas, KOHBEPreHTHas,
napasienbHas. HeoOpaTuMocTh 3BOIOIUY.

[Tpoucxoxnenne oT HECHEUUATU3UPOBAHHBIX MPEJIKOB. [Iporpeccupyroias
crienuanu3anus. AJanTuBHAS paguanus.
JdeMoHcTpanuu:

[Toprpersr: K. JIunnen, XK. b. Jlamapk, Y. JapBun, B. O. Kosanesckuii, K. M. bap, 3.
['ekkenb, ©. Mroiep, A. H. CeBepiios.

Tabmuiet u cxembl: «Pa3BuTue opraHuyeckoro mupa Ha 3emiie», «3apoiblliu
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukc», «DopMbl OOpbOBI 3a CYIIECTBOBAHUEY,
«EcrectBennblii  0TOOpY», «MHOroobpasue copToB pacTeHuit», «MHorooopasue Mopo
YKUBOTHBIX), «lTomynsmm, «MyTanuoHHas U3MEHYUBOCTH, «Apomopho3bI»,
«Anunoananranuuy, «OO0mas aereHepamnus», «JBwxymue cuibl 3Bofonuny, «Kapra-cxema
mapmpyta nyremectBuss Y. Jlapsuna», «boprba 3a cymectBoBanue», «lIpucmocobieHHOCTD
Opranu3MoBy, «I['eorpapuueckoe B11000pa3oBaHUE, « IKOJIOTUUECKOE BUO0OPA30BAHUEY.

O6opynoBaHue: KOJJICKIMS HACEKOMBIX C Pa3JIMYHBIMU TUTIAMU OKPACKH, HA0OD TIJI0/IOB U
cemsiH, Kosutekmusi «lIpuMepsl 3alMTHBIX TPUCIIOCOOJNICHHUN Yy KUBOTHBIX», MOJIENb



«OCHOBHbBIE HamNpaBJICHUs H3BOJIOLMK», OOBEMHas Mmojneiab «CTpoeHHe TOJIOBHOTO MO3ra
MIO3BOHOYHBIX.

buoreorpadguueckass kapra Mmwupa, Kouiekius «DopMbl COXPaHHOCTH HCKOIAEMbIX
KUBOTHBIX U PAacTeHMI», MoAelb anmumkanus «llepekpéct XxpoMocom», BIaKHbIE MTpenapaThbl
«Pa3zButue HacekoMoro», «Pa3BuTue IArymKw», Mukpomnpenapar «/lpozoduna» (HOpMma,
MyTaluu GOPMBI KPbLIILEB U OKPACKHU TENA).

JlabopaTopHblie U NPpaKTUYeCKUe PadOThbI:

JlaGopartopnas padota Ne 1. «CpaBHeHHE BUAOB 0 MOP(POIOTUIECKOMY KPUTEPUIOY.

Jlaboparopnass pabora No 2. «Onucanue NTPUCTOCOOJICHHOCTH OpraHu3mMa u eé
OTHOCUTEJILHOT'O XapaKTepay.

Tema 2. BoO3HUKHOBEeHME U Pa3BUTHE KU3HHU HA 3emuie.

JloHaydHble MPEACTABICHUS O 3apOKIEHUU XKU3HU. HayuHble runore3sl BOSHUKHOBEHHUS
KU3HU Ha 3emuie: aOuMoreHe3 W MaHcnepMus. XUMHUYecKas 3BOMIOLMA. AOHMOTEHHBIA CHUHTE3
OPraHMYECKUX BEHIECTB W3 HEOPraHUYECKUX. OKCIEPUMEHTAJbHOE MOATBEPXKICHUE
XUMUYECKOU 3Bomtonnn. HadamsHble sTambl Ononorudeckoit sBomroruu. ['umoreza PHK -mupa.
®opmupoBaHre MEMOpPAaHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKU. IIepBble KIETKU U UX
sBONMIOLUSL. DOPMUPOBAHHUE OCHOBHBIX I'PYIII JKUBBIX OPTraHU3MOB.

Pa3Butne xwu3Hum Ha 3emsie 1mo 3paMm U nepuonaMm. Kartapxed. Apxeiickas Hu
nporepo3oiickasi 3pbl. [laneo3oiickas spa u e€ NEpUOAbl: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJIIyPUMCKHUH, JEBOHCKUM, KAMEHHOYT OJIbHBIN, IIEPMCKHA.

Me3so30¥icKas 3pa U €€ NEPUOAbI: TPHACOBBIN, FOPCKHUM, METOBOU.

Kalino3oiickas spa u €€ nepuopl: MajeoreH OBblid, HEOT€HOBBIM, AaHTPOIIOTEHOBBIM.

XapakTepuCTUKA KIMMAaTa M TEOJIOTMYECKHUX NIpoueccoB. OCHOBHBIE ATalbl 3BOJIIOLUU
pPacCTUTEILHOTO M XUBOTHOrO Mupa. ApoMopdo3bl y pacTeHUN H >KMBOTHBIX. llosiBieHue,
paclBET ¥ BEIMUPaHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4eCcKOro MUpa Kak OTpa)k€HHE 3BOOIUMU. OCHOBHBIE CUCTEMATHUYECKUE
IPYIIIBl OPTaHU3MOB.

OBOJIIOIMSL  YEJIOBEKA. AHTPOINOJOrusl Kak Hayka. Pa3BuTue mnOpencraBieHUM O
IPOMCXOXKJIEHUN 4YeloBeKa. Meroapl H3ydeHus aHtponoreHe3a. CXOACTBA W pa3iaudus
YEJI0BEKa U KUBOTHBIX. CUCTEMATHUECKOE MOJIOKEHUE YEIOBEKA.

JBwxkymue cuiel  (QakTopsl) aHTpororeHe3a. HacnencTBeHHass W3MEHYUBOCTh H
ecTecTBeHHBI 0TOOp. OOmmecTBeHHbIT 00pa3 KW3HMW, W3TOTOBIICHWE OpPYAWH Tpyaa,
MBIIUICHUE, PEYb.

OCHOBHBIE CTaIuM W BETBHU DSBOJIOLMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK YMEIbIH,
Yenosek mpsaMmoxondimui, YenoBek HeaHaepraibCkui, YenoBek pa3zymHblii. Haxonku
MCKOIAEMbIX OCTaTKOB, BPEMS CYILECTBOBAHMSI, 00JIACTh pacHpoCTpaHeHUsl, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 JKU3HU, OPYIHS.

Yenoseueckne pacbl. OCHOBHBIC OOJBIITHE pachl: €BPOICOUIHAS (e€Bpa3uiickas), HErpo-
aBCTpaJioHast  (PKBaTOpHalbHAs), MOHTOJOUJHAsA (a3uaTcCKo-aMepuKaHckas). UepTbl
IPUCIIOCOOJIEHHOCTH TPEACTaBUTENCH YEIOBEUECKUX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuHcTBO yenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpets: ®@. Penn, JI. ITactep, A. W. Onapun, C. Mumnep, I'. FOpu, Y. Japsus.



Tabmuiet u cxembl: «Bo3HrkHoBeHHe COMHEUYHOM CUCTEMBI», «Pa3BUTHE OPraHUYeCcKOoro
mupa», «PacturenpHas kierka», <«OKuBoTHas kinetka», «lIpokapuornueckas KIeTKay,
«CoBpEMEHHas CHUCTEMa OPraHUYECKOro Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeJIoBeKa U 4eJIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTMYECKUX HAaXOJIO0K
IIPEAKOB COBPEMEHHOIO 4YEJIOBEKa», «/lpeBHenmme moan», «/lpeBHune monn», «llepBbie
COBPEMEHHBIE IO, «UeT0BeUeCKUE pach».

O6GopynoBanue: Mymspku  «lIpoucxoxaenne denoBeka» (OHOCTHI aBCTpaJIONUTEKA,
MUTEKAHTPOIIA, HeaHepTallblla, KPOMaHLOHIIA), CICNKHA U U300paKEHUsI KaMEHHBIX OpYIU
MEepBOOBITHOTO YeJIOBEeKa (KaMHU-YOMMEpPhI, pyOusia, ckpedia), reoXpoHoJoruueckas Tadiauia,
KOJUIeKIUsI «DOPMBI COXPAHHOCTH MCKOMAEMBbIX JKUBOTHBIX M PACTCHUI.

JlaGopaTopHble M MpaKkTH4YecKue padoThbl:

[Ipaktrueckas padbora Ne 1. «M3ydyeHne HCKOMAaeMbIX OCTaTKOB PACTEHUM M KUBOTHBIX B
KOJUICKIIHSIX).

DKckypeust «IBOJIONUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAYYHbBIN WU
KpaeBeqUYEeCKU My3el).

Tema 3. Opranusmbl M OKpYy KaloLias cpejaa.

OKOJIOrusl KaKk HaykKa. 3aJadyd W pa3genbl JKOJOruh. METOoIbl  3KOJIOTMYECKUX
UCCIIEIOBaHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpeapl  oOWTaHHMs ~ OpPraHM3MOB:  BOJHAs,  HA3€MHO-BO3JYIIIHAs,  IMOYBEHHAas,
BHYTPHUOpPraHU3MEHHasl.

Oxonorndeckue ¢haktopbl. Kinaccudukaius 3Konorudeckux (akTopoB: aOMOTHUECKHUE,
OMOTHYECKHUE U aHTPOIIOTeHHbIE. J[eficTBIE 2KOIOrHYecKHX (DaKTOPOB HA OPTAHU3MBI.

AOuornueckue  (akTopbl:  CBET, TeMIeparypa, BIAKHOCTh.  DoTomepuoau3Mm.
[TpucnocobieHust OpraHu3MoB K JEHCTBUIO A0UOTHYECKUX (PaKTOpOB. bruomornueckue puTMel.

buotnueckue daktopel. Buasl OMOTHMUECKHMX  B3aUMOJEHCTBHUI:  KOHKYPEHIIHUS,
XUIIHUYECTBO, cUMOMO3 U ero ¢opmbl. [lapasuTusm, koornepaius, MyTyain3M, KOMMEHCAIU3M
(KBapTHUPAHCTBO, HAXJEOHWUYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HAUYCHHE OMOTUYECKUX
B3aMMOJICHCTBUMN JIJIs1 CYyHIECTBOBAHUS OPraHU3MOB B IIPUPOJIHBIX COOOIIIECTBAX.

DKOJIOTUYECKHE XapPaKTEPUCTUKH monyiasuur. OCHOBHBIE TMOKa3aTeNld MOMYJISIUU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, IPUPOCT, Murpauus. JuHamuka
YUCJIEHHOCTH NOMYJISIUU U €€ perysiuus.

JdemoHcTpanum:

[Moptpetsi: A. I'ymGonbar, K. ®@. Pynwe, D. ['ekkensb.

TaOmuue! u cxemsl: Kapta «lIpuponnbie 30HbI 3emMin», «Cpepl OOUTaHUSI OPraHU3MOBY,
«Doronepuonnzm», «llonymsiun», «3aKOHOMEPHOCTH POCTAa YHUCIEHHOCTH MOMYJSIUN
uHpy3opun-rydenpkn», «llumessie nenmy.

JlabopaTopHblie U NpaKkTUHYeCKHe PadoThI:

JlaGopartopnas padota Ne 3. «Mopdosiornueckre 0COOEHHOCTH PACTEHUM U3 Pa3HBIX MECT
OOUTAHUS.

JlaGopartopras padota Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEycay.

[Tpaktuueckas pabota Ne 2. «I[Toacu€T MIOTHOCTH MOMYJISIIUN Pa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1ecTBa 1 3K0JI0rH4eCKUe CUCTEMBI.



CooOmiectBO  opranuaMoB  —  OuorneHo3.  CTpykTypsl  OuOIleHO3a:  BUJOBas,
IpOCTpaHCTBEHHas!, Tpoduueckas (nmumieBast). Buabi-momuaantel. CBsi3u B OMOLIEHO3E.

Dkonoruyeckue cucrembl (dkocucreMsbl). [lonarue o6 skocucTtemMe M OHMOreoleHO3e.
ODYHKIMOHATBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOJAYLEHTbl, KOHCYMEHTBI, PEIYLEHTHIL.
KpyroBopor BeliecTB U MOTOK 3HEPrHMM B 3KocucTeMe. Tpoduyeckue (IMUIIEBBIE) YPOBHU
skocucTteMbl. IlumeBpie nenu u cetu. OCHOBHBIE IOKa3aTeM BSKOCUCTEMBI: Onomacca,
OPOAYKIMUSA. DKOJOTMUYECKHE MUPAMHABL: TPOAYKIMU, YHUCIEHHOCTH, Ouomacchl. CBoiicTBa
HKOCUCTEM: YCTOMYMBOCTb, CAMOPETYIISIIUSA, pa3BuTre. CyKueccus.

[IpupomHbIE SKOCHCTEMBI. JKOCUCTEMBI 03€p M peK. IDKOCUCTEMA XBOMHOIO HWIIU
LIUPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOTEHHBIE IKOCUCTEMBI. ATPOIKOCHUCTEMBI. Y pOodKocucTeMbl. bronornueckoe u
XO3SIICTBEHHOE 3HAYEHUE arpOdKOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpazue kak ¢GakTop ycTOWdMBOCTH dKocucTteM. CoxpaHeHUE OMOJIOTHYECKOTO
paszHooOpa3sus Ha 3emIie.

VYuenne B. U. Bepnanckoro o 6uocdepe. I'panuiibl, cocTaB U CTpyKTypa Ouocqepsl.
XKusoe BemectBo u ero (yHkiuu. OcobeHHOCTH OHOC(Ephl Kak TI0OATbHOW YKOCHCTEMBI.
JlunamMuyeckoe paBHOBeCHE U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTsl BemiecTB U OHMOr€OXMMHUYECKHE LMKIBI 3JEMEHTOB (Yrjiepoja, a3oTa).
3oHaBbHOCTH OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

UenoseuectBo B Ouochepe 3emyid. AHTPONOTeHHBbIE HW3MEHEHHS B Ouocdepe.
['1o6anbHBIE YKOJIOTHYECKUE TPOOTIEMBI.

CocymiecTBoBaHue MPUPOJIbI U yenoBeuecTBa. CoxpaHeHne Onopa3HooOpa3usi Kak OCHOBA
yCTOMYMBOCTH OMochepbl. OCHOBA pallMOHAIILHOTO YIIPaBJICHUS! MPUPOJHBIMH PECYPCAMH U UX
ucnosb3oBaHue. JloctuxeHuss OMOIOruy U OXpaHa MPUPOIBL.

JdeMoHcTpanuu:

[Toprpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumer u cxembl: «Ilumessie nmenm», «buoreHo3: cocTaB u CTpyKkTypay, «IIpupomnsie
coobmiectBay, «llemn nutanus», «JKojmormueckas nupamuaa», «buocdepa u uyenosexy,
«JKocuCTEMA IIMPOKOJHMCTBEHHOIO Jieca», «DKOCHCTEMA XBOHMHOro Jieca», «buolueHos
BoAoOEMay», «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHbIE BO3ACHCTBUS Ha IPUPOLY»,
«BaxHenne MCTOYHUKHM 3arpsA3HEHUs BO31yXa M I'PYHTOBBIX BOI», «llouBa — BakHeHas
cocTaBisionas  O6uochepsr», «Daktopsl nerpaganuu  mouB», «llapHukoBbIf 3 dexTy,
«®DakTopsl PaAMOAKTUBHOrO 3arpsisHeHust Ouochepr», «OO0mEas CTpykTypa Ouocdepb»,
«PacnipocTpanenue xu3HU B Ouochepe», «O30HOBBIN skpaH Ouochepw», «KpyroBopot
yriaepona B 6uocgepe», «KpyroBopot azora B mpupoe».

O6opynoBaHue: MOZENb -aNTIINKALUS «Tunnaneie OHOLIEHO3bI», repOapuii
«PactutenpHble  cooOiiecTBa», Komiekuun  «buoreHos», «Bpemutenu — BakHEHIIUX
CENIbCKOXO3MCTBEHHBIX KYJIbTYp», TepOapud W KOJUIGKIUM PAaCTeHMH U KMBOTHBIX,
NpUHAAJEXKAIMEe K pa3HbIM SKOJOTMYECKMM Trpynmnam oJHoro Bujaa, KpacHas kHuUra
Poccwuiickoit @eneparium, n300pakeHus OXpaHIEMbIX BUJIOB PACTEHUN U KUBOTHBIX.
IUDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IMPOI'PAMMEBI 110 BMOJIOT'MHN HA

BA30BOM YPOBHE CPEJJHEI'O OBIIETI'O OBPA3OBAHIA



Cornacho ®I'OC COO, ycranaBiauBalOTCs TpeOOBaHUS K pe3yiabTaTaM OCBOCHHS
OO0 yJarOIIMMHUCS MTPOTPAMM CPETHETO OOIIEeTr0 00pa30BaHus: JIMYHOCTHBIM, METAPEIMETHBIM 1
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType JHMYHOCTHBIX pE3yJIbTATOB OCBOCHHSI TpeameTra «buoJorus» BbIIACICHBI
CIICIYIOIINE COCTaBJIAIONIME: OCO3HAHHE OOYYAIOUUMHUCA POCCUMCKON  Tpa)IaHCKOM
UJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIPESIICHUIO,
HAJIMYME MOTHUBAllUM K OOYYCHHIO OHMOJIOTHH, IEJICHANMPABICHHOEC PAa3BUTHE BHYTPEHHUX
yOEXKIEHUM JINYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEW M MCTOPUUECKUX TPATULIMUA Pa3BUTHUS
OMOJIOTUYECKOTO 3HAHHWS, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOICTBOBATHCS B
CBOEH  JEATENbHOCTH LIEHHOCTHO-CMBICIIOBBIMH  YCTAaHOBKAMH, NPUCYIIUMH  CHCTEME
OMOJIOTHYECKOT0 00pa30BaHMsI, HAJIMYME HKOJOTMYECKOr0 IMPABOCO3HAHMS, CIOCOOHOCTU
CTaBUTH LIEJIM U CTPOUTD KU3HECHHbIC [LJIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOCHUS INpeaMera «buonorus» QOCTUraloTCs B €IUHCTBE
y4eOHOW ¥ BOCIUTATEIILHON JEATEILHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMU POCCHUCKUMU
COLIMOKYJIbTYPHBIMU, UCTOPUUECKUMU U TYXOBHO-HPABCTBEHHBIMU I[EHHOCTSIMU, TPUHSATHIMU B
oOIIecTBE MpaBUJIaMU U HOPMaMHU TOBEJIEHUS U CHOCOOCTBYIOT MpoOIleccaM CaMOIIO3HAHUSA,
CaMOBOCITUTAHHSI U CaMOPA3BUTHUSI, PA3BUTHUS BHYTPEHHEW MO3UIMU JUYHOCTH, MATPUOTU3MA,
YBaXXEHUSI K 3aKOHY M MPABOIOPSAIKY, YEJIOBEKY TPYAa U CTaplIeMy MOKOJIEHUIO, B3aUMHOTO
YBaXEHUS, OEpeKHOTO0  OTHOIICHUS K  KYJIbTYpHOMY  HACleUI0 H  TPaJULMSIM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit deaepannu, IpupoIe U OKPYKarollIei cpee.

JIndHOCTHBIE PEe3yNIbTaThl OCBOCHUS YUeOHOTO npeamMera « buomorus MOBKHBI OTpakaTh
TOTOBHOCTh U CITIOCOOHOCTH O0YYaIOIIUXCS PYKOBOJICTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEN
MO3UIIMEN JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHEHTAlMid, MO3UTUBHBIX BHYTPEHHUX
yOXKJIEHUM, COOTBETCTBYIONIUX TPATUIIMOHHBIM IIEHHOCTSAM POCCHMCKOro 0OIIecTBa,
pacuIMpeHue JKMU3HEHHOTO ONbITA W OMNbITA AEATEIbHOCTA B MPOLECCE peaM3allid OCHOBHBIX
HaIpaBJI€HU BOCIUTATEIbHON AEATEIbHOCTH, B TOM YHCIIE B YACTHU:

1)rpaxaancKoro BOCIMTAHMS

chOpPMHUPOBAHHOCTh TPAKMAHCKOW TO3WUIMHM OOYYaromerocss KaKk aKTUBHOTO W
OTBETCTBEHHOI'0 YJI€Ha POCCUICKOro 00IIECTBa;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, YBa)XCHHE 3aKOHA U
MIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOM JEATEIHLHOCTU MIPU CO3JaHUU YUEOHBIX MTPOEKTOB,
pelIeHUN y4eOHbBIX U TTO3HABATEIbHBIX 3a/]a4, BBITOJHEHUN OMOIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH  OTpPEAENATh COOCTBEHHYIO TIO3UIIMI0O TI0 OTHOIICHHIO K SIBICHUSIM
COBPEMEHHOM KHU3HU U OOBSICHATH €€;

YMEHHE  YYUTBIBATH B  CBOMX JICUCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOI'O
B3aMMO/ICHCTBUS JIIOJICH C pa3HBIMU YOSKICHUSIMU, KYJbTYPHBIMU IIECHHOCTSMH M COIUATLHBIM
MIOJIOKEHUEM;



TOTOBHOCTh K COTPYIHHUYECTBY B TMPOIECCE COBMECTHOTO BBIIIOJHEHUS Y4EOHBIX,
MO3HABATEIbHBIX M MCCIEIOBATENbCKUX 337a4, YBAKHUTEIBHOIO OTHOUIEHUS K MHEHHIO
OIIMOHEHTOB MPU 00CYkKICHUH CIIOPHBIX BOITPOCOB OMOIOTUYECKOTO COACPKAHNUS;

TOTOBHOCTbh K TYMaHUTAPHON U BOJOHTEPCKOM AESATEINbHOCTH;

2) NaTPHOTHYECKOr 0 BOCTIMTAHUSA:

c(OPMUPOBAHHOCTh POCCUMCKON TPa’kJaHCKOM MJAEHTUYHOCTH, MAaTPUOTH3MA, YBAKEHUS
K CBOEMY HApOAY, YyBCTBa OTBETCTBEHHOCTH mepen PoamHoM, ropaocTu 3a CBOM Kpau, CBOKO
PoaunHy, cBOW SI3bIK M KyJIBTYpY, IPOLLIOE M HACTOSIIEE MHOIOHALMOHAIBHOIO Hapoaa
Poccuu;

LIEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIHEAUID M MAMSATHUKAM IPUPOJBI,
JNOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTUSX, TPYIE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ, POCCUMCKMX YUYEHBIX B CTAHOBJIEHUE M pa3BUTHE
OuoNoruy, MOHUMAaHMs 3HaYeHHs] OMOJIOTUU B TIO3HAHUU 3aKOHOB MPHUPOJIBI, B KU3HU YEIOBEK a
Y COBPEMEHHOI'0 00111eCTBA;

uneiHas  yOeKIEHHOCTh, TOTOBHOCTH K CIOyKeHHo u  3ammure  OtTeuecTsa,
OTBETCTBEHHOCTH 3a €T0 CyIs0Y;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUMCKOTO HAPOA;

c(OPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTh OLIEHHWBATh CUTYALIMIO U MIPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYSCh
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JINYHOTO BKJIJa B IOCTPOCHUE YCTOMYMBOrO OyIyILETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSAM, CO3JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O IIPUHATHUS LEHHOCTEW CEMEWHOM JKM3HU B COOTBETCTBUM C TPAAULMSAMU HapOJOB
Poccun;

4) 3cTeTHYeCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKJIIOYAsl ICTETUKY ObITA, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHU;

MTOHUMaHUE AYMOIIMOHAIILHOTO BO3ACHCTBUS KUBOU NPUPOBI U €€ LICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
KayeCcTBa TBOPYECKON JTUYHOCTH;

S) ¢usuyeckoro BocnMTAHUSA, (OPMHMPOBAHHUA  KYJbTYPbl 3A0POBbA U
IMOIMOHATBHOI0 OJ1arONmoJIyqus:

MMOHMMAaHUE U peain3anus 310poBOro u 0e3omnacHoro o0pasa *u3HH (310pOBOE MUTAHUE,
CO0JII0/IEHNE TUTMEHUYECKUX MPaBUI U HOPM, cOAaHCUPOBAHHBIN PEXUM 3aHITUN U OTIbIXA,
peryinspHas (Qu3nyeckas aKTUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO MW KOMIIETEHTHOTO
OTHOIIECHUS K COOCTBEHHOMY (PM3HMUECKOMY U TICUXHUYECKOMY 3]I0POBbIO;

NOHMMaHHE IIEHHOCTH TMpPaBWJ HHAWBHUIYaJIbHOI'O U KOJUIEKTUBHOIO OE€30M1aCHOrO
MOBE/ICHMS B CUTYaLUSIX, YTPOKAIOIINUX 3JOPOBbIO U )KU3HU JIIOJCH;

OCO3HAHUE TOCJIEICTBUI M HENPUSITHUS BPEAHBIX MPHUBBIYEK (YMOTpEOJIEHUS AJIKOroJs,
HApKOTUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE LICHHOCTH MaCTEPCTBA, TPYAOIIO0HE;



TOTOBHOCTh K  AKTUBHOM  JEATENBHOCTH  TEXHOJIOTMYECKOM U COLMAJIbHOM
HAMpPaBJIECHHOCTH, CIIOCOOHOCTh WHUIMUPOBATh, IMJIAHUPOBATH M CAMOCTOSITEIHHO BBHIMOIHSITH
TaKylo JAESTEIbHOCTD;

MHTEpEC K pa3au4HbIM chepaM NpodhecCHOHANbHOU NEATEIbHOCTH, YMEHHUE COBEpIIATh
OCO3HAHHBIN BBIOOp OymyIel nmpodeccuu U peasin30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC TJIAHBL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHHIO U CaMOOOPA30BAHMIO HA MPOTSKEHUU BCEU
KU3HU;

7) 3K0JI0rH4€eCKOr0 BOCIIUTAHHUS:

AKOJIOTMYECKH 11eJIeCO00pa3HOoe OTHOIIEHHE K MPUPOAE KaK MCTOUHMKY KM3HU Ha 3eMIe,
OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTMYECKOW KYJIBTYphl: MPUOOpPETEHHE OIbITa TIAHUPOBAHUS
MOCTYIKOB U OIIEHKU WX BO3MOXKHBIX TOCIEICTBUMN ISl OKPY)KAIOLIEH Cpebl;

OCO3HAHUE TI00aIbHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHHUS;

CHOCOOHOCTh MCIOJIb30BaTh NPUOOpETAaEMbIE MPU U3YUYEHUU OUOJIOTMU 3HAHUS U YMEHMUS
IpU peleHuu MpoOJeM, CBI3aHHBIX C PAllMOHAIbHBIM MPHUPOAOMNOIb30BaHHEM (COOII0ECHHE
IpPaBWJI MOBEJIEHUS B MPUPOAE, HANPABICHHBIX HA COXPAHEHHE PABHOBECHSI B IKOCHCTEMAX,
OXpaHy BHUJOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HEINPUATUE NEHUCTBUMN, MPUHOCSIIIUX BpPEI OKPYKAIOIIEH NPHUPOIHOM Cpene,
YMEHHE MPOrHO3UPOBaTh HEOJIArONPUATHBIE SKOJIOIMUECKHUE MOCIEACTBUS MPEAIPUHUMAEMBbIX
JEUCTBUM U NMPENOTBPALLATH HX;

HaJM4YHME PA3BUTOrO 3KOJOTMYECKOrO MBIIUICHUS, SKOJIOIMYECKON KYyJIbTYpbI, OMNBITA
NESTENIbHOCTH  DKOJIOTMYECKOM HANpaBJICHHOCTH, YMEHHUS pPYKOBOACTBOBATHCS HMH B
MO3HABATEIbHON, KOMMYHHUKAaTUBHOM M COLIMAJIBHOM NPAKTUKE, FOTOBHOCTH K YYacTHIO B
IIPAKTUYECKOMN JESITEIILHOCTH IKOJIOTHUECKON HAIIPABIEHHOCTH;

8) HEHHOCTH HAYYHOI' 0 MO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHMS, COOTBETCTBYIOLEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HAyKM M OOIIECTBEHHONM NPAaKTHKH, OCHOBAHHOIO Ha JHUAlOre KYJIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEpPLUEHCTBOBAHUE  SI3BIKOBOM M  YMTATEIbCKOM  KYJIbTYpbl KaKk  CpelcTBa
B3aMMO/ICUCTBUS MEXK Y JIFOJIbMU U [TO3HAHUSI MUPa;

MOHMMAaHHUE CHEHU(PUKKA OMOIOTMHM KaK HAayKd, OCO3HAHHUS €€ poju B (OPMUPOBAHUU
pallMOHAILHOTO ~ HAYYHOTO  MBIIUICHUS, CO3[aHUM  IEJIOCTHOTO  MpEJICTaBiIeHUS 00
OKPY’KaIoILl[EM MUpPE KaK O €JMHCTBE MPUPOAbI, YETIOBEKA U OOIIECTBA, B IO3HAHUU NTPUPOIHBIX
3aKOHOMEPHOCTEW U PEIICHUH MPOOJIEM COXpaHEHUs IPUPOIHOTO pABHOBECHS;

yOeXKJIEHHOCTh B 3HAYMMOCTHU OMOJIOTUU ISl COBPEMEHHOW IUBUIM3ALMK: 00€CHIeUEHUs
HOBOT'O YPOBHSI Pa3BUTHUSI MEIULIMHBI, CO3/IaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTHUM, CIIOCOOHBIX
peliarh pecypcHble MpoOJIeMbl pa3BUTHS YEIOBEUYECTBA, TOMCKA IMyTEH BBIXOJA U3 TJI00ATBHBIX
IKOJIOTUYECKUX TMpobiieM U  obecreueHuss Mepexoja K  YCTOMUHMBOMY  Pa3BUTHIO,
palMOHATILHOMY UCIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTMYECKUX 3HAHUW B IEJAX MOBBIIICHUS 0OLIei
KyJbTYpbl, €CTECTBEHHO-HAy4YHOH TI'pPaMOTHOCTH, KaK COCTaBHOM YacTh (PYHKIIMOHAIBHOM
IrPaMOTHOCTH 00y4aromuxcs, GopMUPYyEMOil IPH U3y4EHUU OHOJIOTHH;



MOHMMAaHWE CYIIHOCTH METOJOB TO3HAHMS, HCIIOJBb3yeMBIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HWCIONb30BaTh MOJydaeMble 3HAHUA [UIsl aHaIM3a W OOBSICHEHUS SIBICHHM
OKPY)KAIOI[Ero MHUpa M TMPOUCXOAAIUX B HEM H3MEHEHHH, YMEHHE JenaTh 00OCHOBaHHBIC
3aKIIIOYEHUS HAa OCHOBE HAyYHBIX (AKTOB M HMMEIONIMXCS TaHHBIX C IIENBI0 TMOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS TSl PEIICHUS
po0OJIeM B peaibHBIX KU3HCHHBIX CUTYAITUSX;

OCO3HAHHE IIEHHOCTH HAYYHOW JCSTEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH MPOEKTHYIO U
HCCIIEIOBATEIBCKYIO ISATCIbHOCTh HHANBUAYAIHHO U B TPYIIIIC;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYUYCHHIO HOBBIX 3HAHWM TI0O OWOJOTHMM B COOTBETCTBUM C >KHU3HEHHBIMU
NOTPEOHOCTAMH.

METANPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUSA ydeOHoro mpenmera «buonorus» BKIIOYAIOT:
3HaUMMBble i1 (QOPMHUPOBAHMS MHPOBO33PEHUS OOYYAIOIIUXCA MEXKIUCHUILUIMHAPHBIC
(MexTpeMETHBIE) OOIICHAyYHbIC MOHSITHUSA, OTPAXKAIONIUE IIEJOCTHOCTh HAYYHOU KapTUHBI
MHUpa U Crielu(UKy METOIOB MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO,
SHEPTHUs, SIBJICHUE, MPOIECC, CUCTEMa, HAYYHbIN (paKT, MPUHIMII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, HCCIeNOBaHMe, HaOM0/IeHHe, W3MEPEHHE, OKCIIEPUMEHT H JApPYruXx),
YHUBEpCAJIbHbIC y4eOHBIC NEWCTBUA (MO3HABATEIbHbIC, KOMMYHHUKATUBHBIC, PETYJISTUBHBIC),
oOecreunBaromue  (popMupoBanue  (PyHKIHUOHAILHOM  TPaMOTHOCTM U COIUAIBHOMN
KOMITETEHIIMMOOYJAIONTUXCSI,  CIIOCOOHOCTh  O0YyYaronmuxcss  MCIOJb30BaThb  OCBOEHHBIC
MEXKIUCIUIUIMHAPHBIC, MUPOBO33PEHYECKUE 3HAHUS U YHHUBEpCaJIbHbIE yueOHbIC JNEHCTBUS B
MMO3HABATEJILHOW M COLIMATILHOM TPAKTHKE.

MeranpenMeTHbie pe3yJbTaThl OCBOCHHS MPOrPaMMbl CPEIHEro OOIIEro oO0pa3oBaHUs
JOJIKHBI OTPaXKaTh:

OBJjiaieHNe YHUBEPCAJIbHBIMY y4eOHBIMY MO3HABATEIbLHBIMU J1€HCTBUSIMU:

1)0a30Bble JOorn4eckKme AeicTBUSA:

CaMOCTOSITETTLHO (DOPMYTUPOBATh W aAKTYaJIM3UPOBATH MPOOJEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOIb30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUJICHUS (aHaIu3a,
CHUHTE3a, CpaBHEHUs, KiaccuPukauu, 0O0O0OIIECHUS), PACKPBIBATH CMBICI OHOJOTHYECKUX
MOHATUH (BBIIEIATH UX XapaKTepHbIE TPU3HAKU, YCTAHABINBAThH CBSI3U C IPYTUMU MTOHSATUSIMH);

OMpENENATh ILEeNU NESITEILHOCTH, 3ajlaBasi MapaMeTpbl U KPUTEPUU HUX JOCTHXKCHUS,
COOTHOCHUTD PE3YyJIbTATHI AEATEILHOCTH C TOCTABICHHBIMU LEISIMU;

UCIIOJIb30BaTh OHMOJIOTMYECKUE MOHATHUS ISl OOBsICHEHUs (PaKTOB U SIBICHUM >KUBOU
IPUPO/IBI;

CTPOUTH JIOTMYECKHUE PACCYXKICHUS (MHIAYKTUBHbBIC, JEAyKTUBHBIE, MO AHAJIOIHH),
BBISIBJIAITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B PACCMaTPUBAEMBIX SIBJICHUSAX, (DOPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUCHUS;



IPUMEHSTh CXEMHO-MOJIETIbHBIE CPEACTBA ISl MPEACTaBICHUSI CYIECTBEHHBIX CBS3eU U
OTHOIICHUH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a TaKKe MPOTUBOPEYHI Pa3HOTO Poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHGOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEHICHUs MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIIMNXCS MaTepUaibHbIX
Y HeMaTepUAIIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B AEATEIbHOCTb, OLIEHUBATH COOTBETCTBHE PE3YJIbTATOB LIEISIM,
OLICHUBATh PUCKH TMOCJIEACTBUN IESITEIHHOCTH;

KOOPAMHUPOBATh U BBHINOJHATH pPabOTy B YCIOBUSX pEaTbHOTO, BHUPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2)0a30BbIe HCCJIEI0BATENbLCKHE 1eHCTBUS:

BJIaJICTh HaBbIKAMHM Y4€OHO-HCCIICIOBATEIILCKON U MPOCKTHOMN NIEITEIIbHOCTH, HAaBBIKAMU
pazpernienusi mpobieM, COCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METO/IOB
pElIeHMs TPAKTUYECKUX 3a/1a4, TPUMEHEHUIO Pa3IMYHbIX METOJIOB MO3HAHMUS;

WCIOIb30BaTh PA3JIMYHbIE BUJIBI JEATEIBHOCTH MO TMOJYYE€HHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpETalMy, MPeoOpPa30BaHUI0 U MPUMEHEHUIO B YU4E€OHBIX CUTYallUsIX, B TOM YHCIIE MPHU
CO3JIaHUM YYEOHBIX U COIUATBHBIX IPOEKTOB;

(dbopMUpOBaTh HAYYHBIA TUI MBIIUICHHS, BIAJACTh HAYYHONH TEPMUHOJIOTHEH, KITFOUEBBIM U
MOHATUSIMU U METOJIAMH;

CTaBUTh U (DOPMYIHUPOBATH COOCTBEHHBIC 3aJlaud B 00pa30BATEIbHON NIEATEILHOCTU U
KU3HCHHBIX CUTYAITUX;

BBISIBJISITh TIPUYMHHO-CJICJICTBEHHBIC CBSI3M M aKTyallM3UpPOBATh 3a/layy, BBIJABUTATH
TUNOTE3y €€ pelIeHUs], HaXOJIUTh AapPryMEHThI ISl JI0KAa3aTeIbCTBA CBOMX YTBEPXKICHUM,
3aJ1aBaTh MapamMeTpbl U KPUTEPUH PEIICHHUS;

aQHAJIM3UPOBATh TOJYYEHHbIE B XOJI€ PpELICHUs] 3aJadyd pPe3yabTaThl, KPUTHUYECKHU
OLICHUBATh UX JJOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh II€JICHANIPABIECHHBIN MOUCK IEepeHoca CPEACTB M CHOCOOOB JCHCTBUS B
pohecCHOHANTBHYIO CPELY;

yMEThb TIEPEHOCUTh 3HAHUS B TO3HABATEIbHYID U  MPAKTUYECKYI0  00JacTH
KU3BHEAEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeil;

BBIIBUTATh HOBBIE WJCH, MpeJiaraTh OPUTHMHAIbHBIC MOAXOJbl W PEIICHUS, CTaBUThH
npoOJIEMBI U 33J1a4i, TOMYCKAIOIINE aIbTEPHATUBHbBIC PEIICHUS.

3) pa6ora ¢ uaopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHMKAX HMH(OpManuu (TEKCTe y4eOHOTO Mocoowus,
Hay4YHO-TIOMYJISIPHOW JIUTEpaType, OUOIOTHYECKUX CIIOBAPSAX U CIIPABOUHMKAX, KOMIIBIOTEPHBIX
0azax naHHbIX, B VIHTepHeTe), aHAIM3UPOBaTh HHQPOPMAIMIO PA3IUYHBIX BUJIOB U (HOPM
MpeACTaBICHUS, KPUTUUECKH OLICHUBATH €€ JIOCTOBEPHOCTh U HEMIPOTUBOPEUUBOCTD;

dbopMynHpoBaTh 3aMpOChl U TMPUMEHSATHh PA3TUYHBIE METOJbI MPU TOWCKE U OTOOpe
Oouosornueckoit nHpopmarum, HeoOOXOIUMOM /1JIs BBIMOJHEHUS YU€OHBIX 3a]1a4;

npuoOpeTaTh OMNBIT HMCIOJIb30BaHUS WH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUM,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOATENIbHO BbIOMpaTh ONTHUMAJIbHYIO (OpMY IMPEICTaBICHUS OHOJIOTHYECKON
uH(popMaIuu (CXembl, TpapuKu, AUATPAMMBI, TAOIHIIBI, PUCYHKU U JPYTOE);

UCMOJb30BaTh HAay4YHBIM fA3BIK B KaueCTBE CpENCTBA INpH paboTe C OHMOIOrMUYECcKOM
uH(popMaIeil: NPUMEHITh XUMUYECKHE, (PU3MUECKUE U MAaTEMaTUYECKUE 3HAKH U CUMBOJIBI,
dbopmyinbl, abOpeBUATypy, HOMEHKJATYpPY, HCIOJb30BaTh M MpPeoOpa3oBbIBATh 3HAKOBO-
CUMBOJINYECKHE CPEACTBA HATJIIHOCTH;

BJIAa/IeTh HAaBBIKAMM pACIO3HABAaHWS M 3alIUThl MHGOpMAIMK, HHPOPMALUOHHOU
0€301acHOCTH JIMYHOCTH.

OByageHne yHUBepCaIbHBIMA KOMMYHUKATHBHBIMU J1eHCTBUSIMU:

1)o0menne:

OCYILECTBJISITh KOMMYHHUKAILIMU BO BCEX cepax KU3HU, aKTUBHO Y4acTBOBATh B JMAJIOTE
WIM JUCKYCCHM MO CYIIECTBY OOCYKJaeMOM TeMbl (yMEHME 3a/1aBaTh BOIPOCHI, BBHICKA3bIBATh
CYXIEHUS OTHOCUTEIBHO BBINOJHEHUS MPENJaraéMol 3aladd, Y4YUThIBaTb HMHTEPECH WU
COIJIACOBAaHHOCTh MO3ULIMH IPYTUX YYACTHUKOB JUAJIOrA WM TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpPEACTBa OOIICHHS, MOHMMATh 3HAYEHHUE COIMAIbHBIX
3HAKOB, MPEANOCHIIOK BOSHUKHOBEHHSI KOH(MIMKTHBIX CUTYallMi, YMETb CMATYaTh KOH(MIUKTHI
Y BECTH [1EPETOBOPBI;

BJIAJIETh Pa3JMYHBIMU CIIOCOOaMH OOLICHHS M B3aWMOJCWUCTBHUS, TOHUMATh HaMEPEHHS
JOPYTUX JIOAEH, IPOSIBISTh YBAXKUTEIHHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOU (popme
(bOopMyIHpOBaTH CBOM BO3PAKEHMUS;

pa3BEPHYTO M JIOTUYHO M3JaraTb CBOKO TOUYKY 3pPEHHUS C HMCHOJIb30BAHHEM SI3BIKOBBIX
CPEICTB.

2)coBMeCTHAs e TeJIbHOCTD:

INOHMMAaTh U MCIIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW M MUHIMBUIYaIbHOM pabOTHI MpH
pelieHr OUONIOrMYecKoi MpoodIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh TPUMEHEHUS TPYIIOBBIX
(dbopM B3aMMOJICHCTBUS TIPU PELICHUH Y4eOHOM 3a1au;

BBIOMpATh TEMAaTUKY U METOJbl COBMECTHBIX JEHCTBHI C y4ETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEW Ka)KJJOr0 WIEHA KOJIJIEKTUBA,;

MPUHUMATh LEIH COBMECTHOM JI€ATE€IbHOCTH, OpPraHU30BbIBATH M KOOPJAWHHUPOBATH
JEUCTBUSL N0 €€ INOCTMIKEHUIO: COCTaBJIATH IUIAH JCHCTBUU, PAaCHpPENENITh POIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pPe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBAaTh Ka4E€CTBO CBOETO BKJIA/a M KaXI0I0 yYaCTHUKA KOMaH]Ibl B OOLIMI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

MpeajaraTb HOBBIE IPOEKTHI, OLEHWBATH MJEU C MO3HMIMU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIAITh TMO3UTUBHOE CTPATETMYECKOE IMOBEJEHUE B pPA3JIMYHBIX CUTYalUsX,
IPOSBIISATh TBOPUECTBO U BOOOpAXKEHUE, ObITh MHULIMATUBHBIM.

OByageHne yHUBepCaabHBIMHU PEeryJIATUBHBIMHU ACHCTBUAMM:

1)camoopranusanus:

WCIOJIb30BaTh OMOJOTMYECKUE 3HAHUA JJIS BBIABIEHUS MNMPOOJEM W HX pElICHUs B
YKU3HEHHBIX U YUEOHBIX CUTYaIUsX;



BbIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM LIETIEBbIE U CMBICIOBbIE YCTAHOBKH B CBOMX
JIEUCTBUSIX U MOCTYIKAX MO OTHOIICHHUIO K >KMBOW MPUPOAE, CBOEMY 3J0POBBIO0 U 310POBBIO
OKPYXaIOIIKX;

CaMOCTOSITEJIbHO OCYILECTBISATh MO3HABATEIBHYIO JESITEbHOCTh, BBIABIISATH MPOOJIEMBI,
CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/laud B OOpa30BaTEIbLHON JESATEIBHOCTH W
YKU3HECHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJIATH IUIAH PEHIeHUsS] MPOOJIEMBI ¢ YIETOM HUMEIOUIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEITOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYalLUsIM;

pacuupsaTh paMKy yueOHOTro IIpeIMeTa Ha OCHOBE JIMYHBIX PEAOUYTEHUM;

JeNaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OLICHMBATh IPUOOPETEHHBIN OIIBIT;

Coco0CTBOBATh (POPMUPOBAHUIO U TPOSIBICHUIO IIIMPOKON SPYAUILIMHU B Pa3HbIX 00JIacTsIX
3HaHWUM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYyJbTYPHBIA YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHBBI B JIESTEIBHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LIECIISAM;

BJIaJIETh HaBBIKAMU TMO3HABATEIHHOU pe(hIICKCUU KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBHIA
U MBICIUTENBHBIX IPOLECCOB, HX PE3YNbTATOB M OCHOBAHUM, HCIIONB30BaTh IPUEMBI
peduiekcuu JUisl OLUEHKH CUTYalluu, BEIOOpa BEPHOIO PEIICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHHUS 10 UX CHHXKEHHIO;

IPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIU3E PE3YJIBTATOB AEATEIbHOCTH;

3)npunsaTHE ceds U APYIrUx:

NPUHUMATh ceOsl, TOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

OPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTATOB ACSTEIbLHOCTH;

NpU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIMOKU;

pa3BUBATh CIOCOOHOCTH IOHUMATh MUP C MO3UIUH JPYTrOro 4eJoBeKa.

IHPEAMETHBIE PE3YJIBbTATDBI

[IpenmeTHbIe pe3yabTaThl ocBoeHHs mporpaMmbl COO mo 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crienuduueckue s yaeOHoro npeamera «buonorus» HaydyHble 3HAHUS, YMEHUS U
COcOOBl JACMCTBUI TIO OCBOEHHWIO, HMHTEPHOpPETAIMM U TPeoOpa30oBaHUIO 3HAHUW, BHUJBI
JESATENbHOCTU O MOJYYEHHIO HOBOT'O 3HAHUS U NMPUMEHEHHUIO 3HAHUU B Pa3IMYHbIX YUEOHBIX
CUTyallUsiX, a TaKXKE€ B pEabHbIX JKU3HEHHBIX CUTYalUsX, CBS3aHHBIX ¢ Ouonorued. B
IpOrpaMMe MpPeAMETHBIE Pe3yIbTaThl IPEACTABJICHBI IO ToAaM 0Oy4EHHS.

[IpenmeTHble pe3ynabTaThl OCBOCHMs yueOHOro mpenmera «buonorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

c(OpPMHUPOBAHHOCTh 3HAHWW O MECT€ U POJIM OHUOJOrMH B CHCTEME HAyYHOrO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTUHBI MUpPA U
HAy4YHOT'O MHPOBO33PEHHUS, O BKJIAJE€ POCCUUCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJOTUH, (PYHKIMOHAJIHLHOW TPAMOTHOCTH YEJOBEKAa ISl PEIlCHUs >KU3HEHHbBIX
3ajady;



YMEHHUE PaCKphIBaTh COAECPKAHUE OMOJIOrMUECKUX TEPMUHOB U MOHATHUN: XKU3Hb, KIETKA,
opranm3M, MeTaboau3M (OOMEH BeIIeCTB MW MPEBpANCHWE DHEPruu), TOMEOCTa3
(camoperynsnusi), ypOBHEBas OpraHM3alUsl KUBBIX CHCTEM, CaMOBOCIPOM3BEICHHE
(penpoayKuusi), HaCIeICTBEHHOCTh, U3MEHUYHBOCTb, POCT U PA3BUTHE;

YMEHHE H3J1aratb OWOJIOTMYECKHME TEOpUH (KJIETOYHAs, XPOMOCOMHAas, MYTAllMOHHAasi,
HEHTpaJibHAs JIOTMa MOJIEKYJsipHOM Ouonorun), 3akonsl (I'. Mennens, T. Moprana, H. .
BaBuiioBa) u yueHus (0 LEHTpax MHOrooOpasus U MPOUCXOXKIECHUS KYJIbTYpHbIX pacTeHui H.
W. BaBuiioBa), onpeaensaTb rpaHullbl UX IPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHUE BIIAJIETh METOJaMHU HAyYHOT'O MO3HAaHUS B OMOJOrMU: HAOJIOJEHHE U OMUCAHUE
KUBBIX CHCTEM, NPOIECCOB M SIBICHUN, OpraHu3alus W TMpPOBEIECHHUE OHOJIOTUYECKOTO
HKCIIEPUMEHTA, BBIIBI)KEHUE THUIOTE3bl, BBISBICHUE 3aBHUCUMOCTH MEXKAY HCCIEAYyEeMbIMU
BEJIMYMHAMU, OOBSICHEHUE MOJYYECHHBIX pE3yJIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TOHSATUH,
TEOpUI U 3aKOHOB, YMEHUE JI€JIaTh BHIBO/IbI HA OCHOBAHHMU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEIATh CYLUIECTBEHHBIE NMPU3HAKU BUPYCOB, KIETOK IPOKAPUOT U DYKapHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHa BEILECTB
Y MPEBpAIEHUS] SHEPTUH B KIIETKE, (POTOCHHTE3A, IIACTUYECKOTO U IHEPreTUYECKOro 0OMEHa,
XEMOCHHTE3a, MUT03a, Me03a, OIMIOAOTBOPEHNUS, PA3MHOXKEHUS, NHANBUAYAILHOTO Pa3BUTHS
opraHusma (OHTOT€HE3);

YMEHUE NPUMEHITh MOJYyYCHHbIEC 3HAHUS U1 OOBSICHEHHUS OMOJIOTMYECKUX MPOLIECCOB U
SBIICHUM, N7 TPUHATHS TPAKTUYCCKUX PEIICHWA B TIOBCEAHEBHON JKH3HU C IENBIO
obOecrieueHus1 OE30MACHOCTH CBOETO 3/10POBbsSI U 37I0POBbSI OKPYKAIOIIMX JIFOAEH, COOIOICHUS
HOPM I'PaMOTHOT'O MOBEJCHUS B OKpY’Karollel MPUPOAHOH cpelie, TOHUMaHUEe He0OXOAUMOCTH
MCIOJIb30BaHUS TOCTHXKEHH COBPEMEHHOM OMOJIOrMH M OMOTEXHOJIOTMM JUIsl PallMOHAIBHOTO
IPUPOIOTIONH30BAHMS;

YMEHHE peliarb 3JEMEHTapHble TEeHETHMYECKHE 3aJaud Ha MOHO- W JUTHOpHAHOE
CKpEeIlMBaHUE, CIIETUICHHOE HACJIE0BAHKUE, COCTABIISATh CXEMbl MOHOTHOPUTHOTO CKPEIIMBAHUS
JUIA TIpe/ICKa3aHMsl Hacael0BaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHUE BBINOJIHATH JJAOOPATOPHBIE M NMPAKTUYECKUE padOThl, cOOM0AaTh MpaBuia Mpu
pabote ¢ y4eOHbBIM U JIaOOPaTOPHBIM 000PYIOBAaHUEM;

YMEHUE KPUTHUYECKH OLICHMBATh M HHTEPIPETUPOBATH HHPOpPMALUIO OHOJIOrHYECKOrO
COJIEP)KaHUs, BKIIOYAIONIYIO ICEBJOHAYYHBIE 3HAHUS M3 PA3IMYHBIX HCTOYHUKOB (CpEeACTBa
MaccoBOM MH(OpMaLIMK, HAYYHO-TIOMYJISIPHBIE MaTEpUabl), STUUECKUE aCTIeKThl COBPEMEHHBIX
UCCIIEZIOBAHUN B OMOJIOTHH, MEULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO037aBaTh COOCTBEHHbIE ITMCBMEHHBIE W YCTHBIE COOOUIEHUsS, 00001mas
OMOJIOTUYECKYI0 HMH(OPMALIMI0O W3 HECKOJbKMX MCTOYHUKOB, TI'PAaMOTHO HCHOJIb30BaTh
NOHATUIHBIN anmnapaT OMOJOTUH.

[IpenmeTHble pe3yabTaThl OCBOECHMS yueOHoro mnpenmera «buonorus» ¢ 11 knacce
JOJDKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUW O MECT€ U POJM OHMOJOrMM B CHUCTEME HAYYHOrO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAy4YHOM KapTHHBI MUpPA U
HAy4YHOTO MHPOBO33PEHHUS, O BKJIAJ€ POCCUUCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pazBuTtHe OMOJIOTHH, (DPYHKIMOHAIBHOW T'PaMOTHOCTH 4YEJNOBEKAa J/JI PELICHUS XU3HEHHBIX
3aja4;



YMEHHE pACKpbIBATh COACPKAHUE OUOJOTMUYECKMX TEPMUHOB U TOHSATUH: BHI,
MOMYJIAIUs, TEHOMOHA,  DSBOJIONHUS,  JBWKYyIMUE  CHIbl  ((aKTOphI)  DBOJIIOINUH,
MPUCTIOCOOJIEHHOCTh OPraHU3MOB, BHI000pPa30BaHUE, IKOJOTUYECKHE (PAKTOPBI, IKOCHCTEMA,
OPOAYLEHTbl, KOHCYMEHTBI, PEIYLEHTbl, LENU NUTaHUsA, OSKOJOTMYecKas MUPaAMHIA,
ouoreorneHo3, buochepa;

yMEHHE Wu3jaratb Ouosiormueckue Teopuu (dBomonronHas Tteopus Y. JlapBuHa,
CUHTETHYECKasi TEOpHs HBOJIIOIIMH), 3aKOHBI U 3aKOHOMEPHOCTHU (3apoAbiieBoro cxoacrnsa K.
M. Bapa, uepenoBaHus TJIaBHbIX HanpaBieHu U myted sBomounu A. H. CeepiioBa, yueHus o
ouocdepe B. U. Bepranckoro), onpenensitb rpaHULIbl KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BIIAJIETh METOJAAMU HAyYHOTO MO3HAHUS B OMONOTHH: HAOIIOEHUE W OMHCAHHE
KUBBIX CHCTEM, HpPOIECCOB M SBJICHUN, OpraHu3alus W TMPOBEIECHHUE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIJBU)KEHUE THUIIOTE3bl, BBISBJICHUE 3aBUCUMOCTH MEXIY HCCIEIYEeMbIMU
BEJIMYMHAMM, OOBSICHEHUE MOJYYEHHBIX PE3yJIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX IMOHATHM,
TEOpUI 1 3aKOHOB, YMEHUE JIeJIaTh BHIBO/Ibl HA OCHOBAHHMH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIENIATH CYIIECTBEHHbIE MPU3HAKNA CTPOCHUS OHOIOrMYeCKUX OOBEKTOB: BUJIOB,
MOMYJIALNUNA, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOTeOlleHO30B M OKOCHCTEM,
OCOOCHHOCTH  MPOIIECCOB:  HACJEJICTBEHHOW HM3MEHYUBOCTH, €CTECTBEHHOrO  OTOOpA,
BU1000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JIEHCTBHUS SKOJOTHMUECKUX (DaKTOpOB Ha
OpPTraHMU3MBI, [IEPEHOCA BEIIECTB U IIOTOKA SHEPTHH B 3KOCHCTEMAaX, AaHTPOIIOT€HHBIX U3MEHEHHI
B JKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BELIECTB U OHOr€OXMMUYECKHUX LUKIIOB B
ouocdepe;

yYMEHUE NPUMEHTh MOJIyYeHHbIE 3HAHUS Il O0BSICHEHUS] OMOJOrMUYECKUX MPOLECCOB U
SABJICHUM, U1 TPUHATUS TPAKTUUYECKUX PEIICHUH B TOBCEAHEBHOM JKM3HU C IIEJIbIO
obecrieueHust 6€30MaCHOCTU CBOETO 3/10POBbs U 37J0POBbsI OKPYKAIOIIUX JIFOJEH, COOII0ACHUS
HOpPM TPaMOTHOI'O TIOBEACHUS B OKPYXaIollel TPUPOIHON cpesie, TOHUMaHue HEO0OXO0AMMOCTH
MCIIOJIb30BaHUS JOCTHKEHUI COBPEMEHHOM ounonoruu LTSt paIMOHAILHOTO
IPUPOIONOJIB30BAHUS;

YMEHHE peniaTh 3JIEMEHTapHble OMOJIOTMYECKUE 3a7auyM, COCTaBISTH CXEMBbI MepeHoca
BEILIECTB U SHEPTUU B SKOCUCTEMAX (1IE€MU MUTAHUA);

YMEHHE BBIMOJIHATH Ja00paTopHble U MpaKTUYECKHE padoThl, COONIOAATh MpaBUia MPU
pabote ¢ y4eOHBIM U JIAOOPaTOPHBIM 000PYIOBAaHUEM;

YMEHHUE KPUTHYECKU OICHMBATh M HWHTEPIPETUPOBATH HHQPOPMAIUIO OHMOIOTHYECKOTO
COJIEp’KaHUsl, BKIIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS M3 PA3IMYHBIX HCTOYHHKOB (CpelcTBa
MaccoBoi HH(pOpMaIUM, HAYYHO-TIOMYJIIPHbIE MaTepHhalibl), paccMaTpuBaTh IJI00ATLHbBIE
HKOJIOTUYECKUE TPOOJEMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K HHUM
COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO037aBaTh COOCTBEHHbIE IMCBMEHHbIE W YCTHBIE COOOLIEHUs, 0000mas
OMOJOTHYECKYI0 HMH(MOPMAIMI0 M3 HECKOJIbKMX HCTOYHUKOB, TPAMOTHO HCIOIb30BATh
MOHSATUIHBIN annapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuyecrBo yacos DJIEKTPOHHBIE
HanmeHoBaHHe pa3aeioB H TEM nudpoBbIe
Ne o/ P KonrTpoabnbie | IlpakTuyeckue (mupp )
MPOrpaMMbl Bcero oOpa3oBaTe/bHbIC
padoThI padoThI
pecypchbl
bubmorexa [IOK
! bronorns kak Hayka 2 05 https://m.eds00.ru/7f41¢292
2 JKuBbIe CHCTEMEBI M UX OpraHu3amust 1 bubmorexa TTOK
p . https://m.edsoo.ru/7f41¢c292
but6mmoreka [JOK
3 X i 8 1 1
UMUYECKUHA COCTaB U CTPOCHHE KIICTKU https://m.edsoo.ru/7f41c292
bubmorexa [IOK
4 XK 6
HBHEHCATCIRHOCTD KIETIH https://m.edsoo.ru/7f41¢c292
5 Pa3MHOKEHHE U MHIUBHIyaIbHOE Pa3BUTHE 5 1 1 bubmmoreka [IOK
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HaciaencTtBeHHOCTD M U3MEHYUBOCTD 8 15 bu6morexa IIOK
OpraHu3MOB ' https://m.eds00.ru/7f41c292
7 Cenexuusi opraHu3MoB. OCHOBBI 3 bubmorexa [IOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
bubmorexa [IOK
P 1 1
8 C3CPBHOC Bpemd https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4



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

11 KJIACC

KosnuecTrBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Koutpoabhubie | IlpakTuueckune
NMporpaMmal Bcero o0pa3oBaTe/ibHbIE
padoTHhI padoThI
pecypchl
bubmorexa [IOK
1
L IBOMOIHOHHAT BHONOTHS o https://m.edsoo.ru/7f41cc74
5 BO3HMKHOBEHUE U Pa3BUTHE KU3HU HA 9 05 bubmmoreka LIOK
3emie ' https://m.edsoo.ru/7f41cc74
bub6muorexa IIOK
1
3 Opranu3MBI H OKpYIKaiolas cpesa > https://m.edsoo.ru/7f41cc74
bubmioreka [IOK
4
Coo01recTBa M SKOJOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1cc74
bu6morexa IIOK
P 2
> C3CPRIOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 2.5



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacos

KoHTpoJabHbIE

Bcero
padoThI

IIpakTHUyeckue
padoThI

Jlara
U3y4eHUs

JJieKTpoHHbIEe UG pPoBbIe 00pa3oBaTebHbIE
pecypchbl

buonorus B cucreme HayK

02.09

but6mmoreka [JOK
https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e632a

Mertoabl mO3HaHUS KUBOK
npuposl. [TpakTuueckas
pabota Ne 1
«Hcnonp3oBanue
Pa3IMYHBIX METOIOB IIPH
W3YYCHHH OMOJIOTHIECKUX
00BEKTOBY»

0.5

09.09

bubmuoreka IIOK https://m.edso0o.ru/863e6122

buonorndeckue CUCTEMBI,
MIPOIIECCHI 1 X N3yUEHUE

16.09

but6mmoreka [{OK https://m.edsoo.ru/863e6564

XUMHUYECKUHN COCTaB
KieTku. Boga u
MHHEPAJIbHBIE COJIN

23.09

bu6mmoreka [{OK https://m.edsoo.ru/863e674e

benku. CocTaB 1 CTpocHHE
O€eJIKOB

30.09

but6mmoreka I{OK https://m.edsoo.ru/863e6b72

DepMeHTsl —
OmoIoruYecKne
KaTaJan3aTopsbl.
JlabopaTopnas pabora Ne 1
«M3yuenne
KaTaJIUTHYE€CKOU
aKTUBHOCTU (DepMEeHTOB (Ha
prUMepe aMusa3bl HIN
KaTajasbl)»

0.5

07.10

bu6mmoreka I{OK https://m.edsoo.ru/863e6b72

Yrnesoasl. JInnmasl

14.10

bubmmoreka [{OK https://m.edsoo.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
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

HyxnenHoBbI€ KM CIIOTHI.
ATO.

21.10

bu6mmoreka I{OK https://m.edsoo.ru/863e6d5¢

Hcropus u MeTojibl
M3Y4YCHUS KIETKHU.
Knerounas reopus.
Kontponbshas paborta no
Teme «CTpOoeHUE KIETKU»

1111

bubmoTeka [{OK https://m.edsoo.ru/863e6e88

10

Knerka xak OCJI0CTHaA
JKHNBas CUCTEMaA

18.11

11

Crpoenue
AYKapUOTUYECKOUN KIIETKH.
JlabopaTtopnas pabora Ne 2
«M3ydyenne crpoeHus
KJIETOK PaCTEHH,
JKUBOTHBIX, TPUOOB H
OakTepuii moj
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenapaTax 1 ux
OIHMCAHHE

0.5

25.11

bubmiorexa [IOK
https://m.edsoo.ru/863e6ff0https://m.edsoo.ru/863e716¢

12

OOMeH BEIIECTB WU
MeTad o3 M

02.12

bubmmoreka [{OK https://m.edsoo.ru/863e766¢

13

dorocunTe3. XeMOCHUHTES

09.12

bu6mmorexa I{OK https://m.edsoo.ru/863e7c98

14

DHepreTryeckuii oOMeH

16.12

but6imoreka I{OK https://m.edsoo.ru/863e7aae

15

JKu3HeHHBIN TUKIT KIIETKH.
Jlenenne KIeTKH. MHUTO3.
JlabopaTopnas padora Ne 3
«Habmonenue MuTO3a B
KJIETKaX KOHYMKA KOpeIKa
JyKa Ha TOTOBBIX
MUKpOITpErapaTax

0.5

23.12

bu6mmorexa I{OK https://m.edsoo.ru/863e7dc4

16

Bbuocuures 0enka. Peakius
ManI/I‘IHOFO CHUHTC3a

13.01

bubmmoreka [{OK https://m.edsoo.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
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

17

Tpancnauus — OMOCUHTE3
Oenka

20.01

bu6mmoreka I{OK https://m.edsoo.ru/863e796e

18

Heknerounsie Gopmbl
KU3HH — BUPYCHI

27.01

bu6mmoreka [{OK https://m.edsoo.ru/863e7540

19

DopMbI pa3MHOKECHHUS
OpraHU3MOB

03.02

bu6mnoreka IIOK
https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e831e

20

Meiios

10.02

bu6morexa [{OK https://m.edsoo.ru/863e7f4a

21

OO6pazoBaHue 1 pa3BUTHE
TIOJIOBBIX KJIETOK.
O1m1010TBOpEHHE.
JlabopaTopHas pabora Ne 4
«M3ydenue crpoeHus
MIOJIOBBIX KJIETOK Ha
TOTOBBIX
MHKpOIIpernapaTax

0.5

17.02

but6imoreka I{OK https://m.edsoo.ru/863e81b6

22

NuauBuayanbHOE pa3BUTHE
OpraHu3MOB

24.02

bu6mmoreka [{OK https://m.edsoo.ru/863e8436

23

I'eneTnka — Hayka o
HACIEICTBEHHOCTH U
U3MCHYHNBOCTHU

03.03

bubmmoreka [{OK https://m.edsoo.ru/863e862

24

3aKOHOMEPHOCTU
HaCJIeIOBAHUS IIPU3HAKOB.
Monorubpugsoe
CKpELIMBaHHE

10.03

bubmmoreka I{OK https://m.edsoo.ru/863e8878

25

JurubpuaHoe
CKpellMBaHue. 3aKOH
HE3aBHUCHMOI'0
HACJIeZI0BaHUS IPHU3HAKOB

17.03

bu6mmoreka [JOK https://m.edsoo.ru/863e89a4

26

CuenneHHO€E Hacleq0BaHNe
npusHakoB. JlabopaTtopHas
paborta Ne 5 «M3yuenue
pe3yJIbTaTOB

05

24.03

bubmoTeka L{OK https://m.edsoo.ru/863e8c60



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MOHOTUOPUIHOTO U
JUTUOpUIHOTO
CKpEIMBaHUA Y JP030(UIIbI
Ha FOTOBBIX
MUKpOIpernapaTax»

27

I'eneruka moia.
Hacnenosanue npu3HaKoB,
CHEMJICHHBIX C II0JIOM

07.04

bubmoTeka [{OK https://m.edsoo.ru/863e8c60

28

N3MeHYnBOCTS.
Henacnencrsennas
M3MEHUYUBOCTb.
JlabopaTopHas pabora Ne 6.
N3yuenue
MOIU(PHUKATUOHH O
M3MEHYMBOCTHU, IOCTPOCHUE
BApUAIMOHHOTO psiaa 1
BAPUALIMOHHOW KPHUBOW»

0.5

14.04

bu6mmorexa I{OK https://m.edsoo.ru/863e8efe

29

HacnencrBennas
MU3MEHYMBOCTb.
JlaGopatopHas pabota Ne 7.
«AHanu3 MmyTanui y
JpO30(HITBI HA TOTOBBIX
MHKpOIIpernapaTax»

0.5

21.04

bu6moreka I{OK https://m.edsoo.ru/863e8efe

30

I'enernka yenoBeka

28.04

but6mmoreka I{OK https://m.edsoo.ru/863e8d78

31

IIpomexyTouHas
arrecranus. TectupoBanue

05.05

32

Cenexnus Kak Hayka u
npoiecc

12.04

bu6mmoreka [{OK https://m.edsoo.ru/863e9214

33

Metonan U focTHXKEHUS
CEJIEKIIMU PACTEHUN U
JKUBOTHBIX

19.04

bubmoTeka [{OK https://m.edsoo.ru/863e9214

34

buorexHosorus kak

26.05

bubmmoreka [{OK https://m.edsoo.ru/863e9336



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

OTpaciib IPpOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

34




11 KJIACC

KosmnuecrBo yacos JIEKTPOHHBIE
Nen/m | Tema ypoxa Kontpoasnbie | IlpakTudeckue Aara wipposbie
Bceero H3yYeHus | oOpa3oBaresibHbIe
padoThI padoThI
pecypchbl
N bu6moreka [JOK
1 DBOJIOLHNS U METOJIBI €€ N3yUeHUs 1 02.09 https://m.edsoo.ru/863ea20e
5 Hcropus pa3BuTHs IpecTaBiIeHUNA 00 1 09.09 bubmmoreka LIOK
SBOJIIOIUHA https://m.edso0.ru/863e9570
bu6mmoreka [JOK
3 Murkpoopomorts 1 1609 https://m.edsoo.ru/863e9cle
[Momymnsitus Kak >JeMeHTapHas eAMHUIA
BHJ1a ¥ 3BoonnH. JlabopaTtopras padorta Ne bubmotexa [JOK
4 1 0.5 23.09
1 «CpaBHEeHHE BUJIOB 110 https://m.eds00.ru/863e99c6
MOpP(hOJIOrHYECKOMY KPUTEPHIO»
5 JBmxymme cuitbl (3JeMeHTapHbIe (PaKTOPBI) 1 30,09 bubmorexa [IOK
SBOJIFOIUHA https://m.edsoo.ru/863e9da4
N bu6moreka [JOK
6 EcrecTBenHBIN 0TOODP U €ro GOpMbI 1 07.10 https://m.edsoo.ru/863e9edo
PesynpTaTh! 3BOMIOIIMNH:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U
7 BH1000pa3oBanue. JlabopaTopHas padora No 1 05 1410 bubmmorexa [IOK
2 «OnucaHue MpUCIoCO0ICHHOCTH https://m.edso00.ru/863e9fde
Opranusma u €€ OTHOCUTEIBHOIO
XapakTepar»
bu6mmoreka [JOK
8 Hanpasnenus v myTu Makpo3BOIIOIIUN 1 21.10 https:/m.edsoo.ru/863eac e
9 HeobpaTtuMocTs 3BOMOIINHN 1 11.11
Uctopus xu3Hu Ha 3eMiie U METOJIbI e€
10 uzydenusi. KontponsHas pabota mo reme 1 1 18.11

«DBOJIFOLIMOHHASA OUOJIOTUSI»



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

bubmioreka [IOK

11 ['unoTe3bl TPONCXOKICHHS )KU3HHA HA 3emMiie 25.11 https://m.edsoo.ru/863ea5a6
Pa3BuTHE XM3HU Ha 3eMJIe 0 dpaM U bubmoteka [JOK
12 02.12
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIIMHN PACTHTEIBHOTO
13 W )KMBOTHOTO Mupa. [Ipaktudeckas padora 05 09.12 bubmotexa [JOK
Ne 1 «3y4yeHne nckonaeMbIX OCTATKOB https://m.edso00.ru/863ea8bc
pacTeHUH M )KUBOTHBIX B KOJUICKITHSIX)
bubmioreka [IOK
14 CoBpeMeHHas CucTeMa OpraHuyecKkoro Mupa 16.12 https://m.edsoo.ru/863ead8e
bubmioreka [IOK
15 DBONIOLNS Y€TI0BEKa (AHTPOIIOT€HE3) 23.12 https://m.edsoo.ru/863eac2c
16 JBrxyume cuibl (pakTopbl) aHTPOIOreHE3a 13.01 Et?f;?;;?:g;groug%ea 444
17 OCHOBHBIE CTaINHU 3BOJIOILUU YEJIOBEKA 20.01
18 YenoBeueckue pachl U IPUPOAHBIE 2701 bubmotexa [JOK
aJjanTaluy 4eIoBeKa https://m.edsoo.ru/863eaea?2
19 OKOJorus Kak HayKa 03.02
20 Cpenbl 0OUTaHHS M SKOJIOTHUECKHIE 10.02
bakxTopsl
Abuotnyeckue akropsl. JlaboparopHas
pabota Ne 3. «Mopdonoruueckue
91 0COOEHHOCTH PaCTEHUH U3 PA3HBIX MECT 17.02 bubmuorexa [JOK
obutanus». JlabopaTopHas padora Ne 4. https://m.edsoo.ru/863eafec
«BnusiHUE cBETa HA POCT M Pa3BUTHE
YEPEHKOB KOJICYCa»
bu6moreka [JOK
22 buotnueckue paxTopbr 0.5 24.02 https://m.edsoo.ru/863eb10e
DKOJIOTUYECKUE XapaKTEPUCTHKU
93 nomysnuu. [Ipaktuaeckas padorta Ne 2 03.03 bubmmorexa [IOK

«Toxcu€r mIOTHOCTH MOMYJISAUNUNA pa3HbIX
BUJIOB PaCTECHUIN»

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



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

24 CoobmiecTBa OpraHu3MOB — OHOIICHO3 1 0.5 10.03
bubmoteka [JOK
25 1 17.03
DKOJIOTMYECKUE CUCTEMBI (IKOCUCTEMBI) https://m.edsoo.ru/863eba6a
OCHOBHBIE ITOKA3aTEJN YKOCHCTEMBI. BuG 110K
NOIMOTEeKA
26 C) . Coii 1 24.03
KoJIOTH4YecKue nmupamMuabsl. CBOHCTBA https://m.edsoo.ru/863eb46a
skocucreM. Cykueccus
bubmioreka [IOK
07.04
21 Hpupoxtie sKocHCTeMbr ! https://m.edsoo.ru/863eb5fa
28 AHTpPONOr€éHHBIE IKOCUCTEMBI 1 14.04
29 [TpomexxyTouHast aTTecTarusl. 1 2104
TectupoBanue
30 buocdepa — riobanbpHas sxocucTemMa 1 2804 bubmuotexa LIOK
3emin ' https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHMS 1 05.05 bubmmorexa [IOK
ouochepsl ' https://m.edso0o.ru/863ebhd16
32 YenoseuecTBo B 6uochepe 3emnun 1 12.04
Cocy1iecTBoBaHUE MPUPOJIBI U bubmorexa [IOK
33 1 19.04
4eJI0BEYeCTBA https://m.edsoo.ru/863ebale
34 Pe3epBHbIii ypok. O00011I€HIE TEMBI 1
«Coo0111ecTBa M HKOJIOTHYECKUE CUCTEMBI»
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2.5



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
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YYEBHO-METO/IUYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YAEHUKA

1. YueOuuk 6monorus 10 knacc . [Tonomapera Upuna Hukomnaesna, Kopuunosa Onbra
AmnaronbeBHa, nof pea. [lonomapépoit 1.H. BEHTAHA-I'PA®, xopnopanus
"Poccuiickuii yueOHuk" . ba3zoBblil ypoBeHb.

. Yuebnuk 6uonorus 11 kmace. [Tonomapésa U.H., Kopaunosa O.A., Jlommmuaa T.E. u ap.;

nox pen. [Tonomapésoit U.H. BEHTAHA-TPA®, xopnioparus "Poccuiickuii yaeOHUK"

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
O6mas 6uonorusi. ba3zoseiii ypoBens. 10-11 kimacc. Meroguueckoe nocodue [laceunux
Binanumup Bacunseuy, IlIBernios I'ne6 I'ennagpeBud, , COaBTOP y4eOHO-METOIUYECKOTO

KOMIUIEKTa 10 Ouonoruu «JIlunust sxu3Hm» uznarenberBa «IIpocsenienue»

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET
m.edsoo0.ru

irech.edu.ru
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