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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
onpeneneHusl MOAXO0A0B K (OPMUPOBAHUIO COJIEpKaHUS Y4eOHOro MpeaMeTa
«buonorus» cocraBuiaM: KoHUenTyaneHble nojoxeHus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH €€, COAEpKaHMs, pPe3yJIbTaTOB OOY4YCHHS W
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOLIUX 1ENISIX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CpPETHEro
obmero oOpa3oBanusi B Poccuiickoit @Denepanuu, a TakkKe IOJIOXKEHUS O
cnenuduke ONooruu, e€ 3Ha4YeHUH B TIO3HAHUU >KUBOW MPUPOABI U 00eCTIeUeHUN
CYILLIECTBOBAHMS YeJIOBeUeCKOro odmiectBa. COIrIACHO HAa3BaHHBIM IOJOKEHUSM,
OIpe/ieNIeHbl OCHOBHBIE (PYHKIIMU TPOTPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMMa 1o Ouosiorun Ha€r MpeAcTaBiIeHUE O LesIX, 00 oOuieit
cTpareruu OOy4yeHUs, BOCHUTAHMS U pPa3BUTUS OOYyYarOIIMXCS CpEeACTBAMHU
yueOHOro mnpeamera «buonorus», omnpenenser o0A3aTENbHOE MPEIMETHOE
colepKaHue, €ro CTPYKTypy, paclpeielieHHe MO pas3jiellaM M TeMaMm,
PEKOMEHIyEMYIO IOCJIEI0BATEIbHOCTh U3yUEHUsI Y4EOHOro Marepuaia ¢ y4éTom
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€d, JIOTUKH 00pa30BaTEIHLHOIO
npoluecca, BO3paCTHbIX 0COOEHHOCTEN 00yUYaroIuXCsl.

B nporpaMmme 1o OHONOIMM TakXKe Y4YMTHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHbIM M NPEIMETHBIM pPe3yJibTaTaMm
oOyueHuss B (POpPMHpPOBAHUU OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEIIHLHOU
NeSATEeIbHOCTH/YIEOHBIX JEHCTBUNM OOYydYaloIMXCSd 10 OCBOCHMIO COJACpIKAHUS
OMOJI0rHYecKoro o0pa3zoBaHusl.

B nporpamme no 6uoniorun (10—11 xmaccel, 6a30BbIN YPOBEHB) peaanu30BaH
MPUHIUI TMPEEMCTBEHHOCTH B M3Yy4YEHMHM OHOJIOrMM, Oyiarojapsi 4emy B Hel
MPOCMAaTPUBAETCSl  HAMpPaBJICHHOCTh HA pa3BUTHE 3HAHWM, CBA3AHHBIX C
(opMupOBaHHEM  E€CTECTBEHHO-HAyYHOTO MHUPOBO33pEHUS, LIEHHOCTHBIX
OpHEHTAlN{ JTUYHOCTH, SKOJOTUYECKOIO MBIIIIECHUS, IPEICTABIECHUN O 310POBOM
oOpase KU3HU M OEpEeKHBIM OTHOILIEHHEM K OKpY’Kalolled HPUpOIHOU cpene.
[ToaTOMy Hapsny ¢ M3y4eHHEM OOIIEOMOIIOrMYECKUX TEOPUM, a TAK)KE 3HAHUU O
CTPOEHHUU >KUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX IMPOTEKAIOUIUX B
HUX TPOIECCOB B MpOrpamMMme Mo OMOJOTHH YAEIECHO BHUMAHHE HCIOJb30BaHUIO
MOJIyYEHHBIX 3HAHUI B MOBCETHEBHOM XKU3HU ISl PEIlICHUs MPUKIIAJAHBIX 33/1a4, B
TOM 4YHCle: TPO(QUIAKTUKYA HACIEIACTBEHHBIX 3a00JIEBAaHUM 4YeNOBEKa, MEIUKO-
T€HETUYECKOT O KOHCYJIbTUPOBaHUS, 000CHOBaHHUS AKOJIOTMYECKU
1e1ecoo0pa3Horo MOBEACHUS B OKpYXalollell MNpUpOAHON cpee, aHanu3a
BJIUSHUS XO3SMCTBEHHOW AEATEIBHOCTH YEJIOBEKAa HA COCTOSHUE NPUPOAHBIX H
VCKYCCTBEHHBIX SKOCUCTEM. Y CUJIEHUE BHUMaHUS K IMPHUKJIAJIHON HAIPABIEHHOCTH
ydaeOHoro npeaMera «bruonorus» mpoaUKTOBAHO HEOOXOIMMOCTBIO 0OecTeUeHUs



YCIIOBUH JIJIsl pEIICHUs OJTHOM M3 aKTyaJbHBIX 3aj[ad IKOJIbHOTO OHOJIOTUYECKOTO
oOpa3zoBaHus, KoTopas mpennonaraetr (GopMUpOBaHHE Y  OOyHarOIIUXCS
CIIOCOOHOCTH aIallTUPOBATHCA K M3MEHEHHSM JIUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MUpA.

buonorus Ha ypoBHE cpelnHero o0Iero oOpa3oBaHUS 3aHUMAET BAXKHOE
mecto. OHa oOecrieunBaeT (OpMUPOBAHUE Yy OOYYAIOIIUXCS MPEACTABICHHUN O
HAyYHOW KapTHHE MHpa, paciiupsieT U o0oOIIaeT 3HaHUA O KUBOW mpHpone, e€
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOM OPraHU3allMM WU JBOJIOLMM, CO3MAET
yCIIOBUS  JJIsi:  TO3HAHMS ~ 3aKOHOB  JKUBOM  MPUPOJIBI,  (OPMUPOBAHUS
(GYHKIMOHATBHOM TIPAMOTHOCTH, HAaBBIKOB 3JI0pOBOTO W Oe3omacHoro obpasza
KU3HH, YKOJIOTHYECKOT0 MBIIUICHHS], IEHHOCTHOIO OTHOIIECHHS K )KUBOM MPUPOJIE
U YEIIOBEKY.

bonpiioe 3HaueHre OUOJIOTUSI UMEET TAKXKE JJIs PEIIEHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero oOpa3oBaHMs, COLMAIM3ALIU
oOyuatomuxcs. M3yuenue 6uonorun odecrneynBaeT yciaoBHs Uis (GOPMUPOBAHUS
WHTEIJICKTYaJIbHBIX, KOMMYHHUKAIMOHHBIX W HWH()OPMAIIMOHHBIX HAaBBHIKOB,
ACTETUYECKON KYJbTYpbl, CIOCOOCTBYET HHTErpalMyd OHOJOTMYECKHX 3HAHHUHA C
MPEICTABICHUSIMH U3 JIPYTUX YYEOHBIX MPEIMETOB, B YaCTHOCTH, (PUUKHU, XUMHUH
u reorpaduu. HazpaHHbie TOJIOXKEHHUS O MpPEJHA3HAUYCHUM Y4EeOHOTO MpeaMeTa
«buonorus» cocTaBWJIM OCHOBY U1 ONPEACIECHUS NOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEp)KaHUs, TMPEIACTABICHHOI0O B IMporpamme Io
ounonoruu.

Otb6op coxepkanus yueOHOro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3ULMI KyJIbTypOCOOOpPA3HOIO IMOJAXO0Ja, B COOTBETCTBUU C
KOTOPHIM OO0yYaroIuecs: JOJDKHBI OCBOUTH 3HAHUS W YMEHHWs, 3HAUUMBbIC IS
dbopmupoBaHusi 00IIEH KyJIbTYphl, ONpEACIAIONINE aJeKBAaTHOE TOBEJCHUE
YyeJIoBeKa B OKpYKarolleld MPUPOJAHOM cpejie, BOCTpeOOBAHHBIE B MOBCEIHEBHOM
XKU3HU U MpakTUYecKo aesitenbHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJICPKAHUS, KOTOPBIE CIIy>KaT OCHOBOM /1Jisi ()OPMHUPOBAHUS
IIPEJACTABIEHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE Mupa |
LEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHU3ALHUH
OMOJIOTUYECKOTO 00pa30BaHMS.

CTpyKTypupOBaHUE COJACpKaHUA Y4eOHOr0 MaTepuayiia B MporpaMMe I0
OMOJIOTHHM OCYIIECTBICHO C YYETOM MPHOPUTETHOTO 3HAYEHHs 3HAHUU 00
OTJIMYUTEIHHBIX OCOOCHHOCTSX JKHBOW MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AIUU U
ABOJIIOLIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeameta «buomorus»
BBIJICJICHBI CIIEYIONINE COJIEpKaTeNbHble TMHUU: «buonorus kak Hayka. Metozasl
HAy4yHOTO Mo3HaHusm», «KieTka kak Ouosiornueckas cucrema», «OpraHu3zM Kak



ouonoruueckas cucremay, «Cucrtema ¥ MHOrooOpasue OpraHMYECKOro MHUpPay,
«OBOJIIOLMS AKUBOU PUPOABD», « IKOCUCTEMBI U MTPUCYIIUE UM 3aKOHOMEPHOCTHY.

Lenp u3yuyenus yuebHoro mpenmera «buomorus» Ha 6a30BOM ypOBHE —
OBJIQJICHUE  OOYYalOIIMMHUCS  3HAHUSAMH O  CTPYKTYPHO-(YHKIMOHAJIBHOU
OpraHu3alluil JKUBBIX CHUCTEM Pa3HOIO paHra M NpUOOpPETEHUE YMEHHM
UCIIOJIb30BaTh 3THU 3HAHUS AJI1 TPAMOTHBIX JCHCTBUM B OTHOLIEHMH OOBEKTOB
’KUBOU MPUPOJIbI U PEILICHUS Pa3IUYHbIX )KU3HEHHBIX MPOOJIEM.

JloctmxeHue 1enu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00ECIIEUNBAETCS PELICHUEM CIEAYIOIIUX 3a/1ay:

OCBOEHHE OOYYaIOUIMMUCS CHCTEMbI 3HAaHUM O OHMOJOTMYECKHX TEOPHSX,
YYEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBWIAX, CIYKAIIUX OCHOBOU
Uil OpMHUPOBAHUSL NPENCTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/aX HAay4YHOI'O IMO3HAHUS, CTPOEHUH, MHOTO00Opa3Huu U OCOOCHHOCTSX KUBBIX
CUCTEM PA3HOI0 YPOBHS OpPraHU3alli{, BBIIAKOUIUXCS OTKPBITHIX U COBPEMEHHBIX
UCCIIEJOBAaHUSIX B OMOJIOTHH;

¢opMupoBaHHE y OOYyYarOIIMXCS IO3HABATENbHBIX, HHTEJUIEKTYalbHbIX U
TBOPUYECKUX CIIOCOOHOCTEN B MPOIECCE aHalIM3a JaHHBIX O MYTSIX pa3BUTHUS B
OMOJIOTUM HAy4YHbIX B3IVISIIOB, WAEH M MOJIXOJOB K H3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOIO ypOBHSI OPTaHU3aLUY;

CTaHOBJICHHE Yy oOyyarommxcs oOmel KyiabTypbl, (YHKIUOHAJIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATh SABJICHUS OKPYKAIOIIETO
MHUpa >KMBOM MPUPOJbI HAa OCHOBAaHWM 3HAHMM M ONbBITA, MOJYYEHHBIX MpU
M3yYEeHUH OMOJIOTHH;

dopMupoBaHHEe y OOYYarOIIMXCS YMEHMH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOrMYECKUX 3HAHUI B MPaKTUYECKOW JAESITEIbHOCTH YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM >KHUBOMU
MPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO0 OTHOIICHUS K HEM, COOIIOACHUS STUUECKUX
HOPM TIpY IPOBEJCHUH OMOJIOTUYECKUX HUCCIIEI0OBaHUI;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM [UIsl TOBBIIIEHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYpPBI, 111 (GOPMUPOBAHMSI HAYYHOTO MHUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEAHEBHOM KU3HU TS
OLICHKH IOCJEICTBUI CBOEH AESATENHHOCTH 110 OTHOLIEHUIO K OKPY’KaIOIIeH cpeie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHHME W COOJIOJCHUE Mep MPOPUIAKTHKA
3a00JIeBaHU.

B cucreme cpennero oOuiero ooOpaszoBaHusi «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBISETCS O0OA3aTENbHBIM YUYE€OHBIM MPEIMETOM, BXOISALIUM B
cocTaB NpeaMeTHOM o0aacTh « EcTecTBeHHO-HAayUHbIE IPEIMEThD.



Jlst m3ydennst 6unosoruu Ha 6a30BOM YPOBHE CPEIHEro 00Iero oopa3oBaHus
oTBOoAMTCS 68 yacoB: B 10 kiacce — 34 yvaca (1 gac B Henenmto), B 11 knmacce — 34
yaca (1 gac B Hezeno).



COILEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. BuoJsiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMH U
APYTUMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Pons Ouonorun B (QopMUpPOBaHMM COBPEMEHHOW HAy4YHOW KApTUHBI MUDA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl MO3HAHUS KUBOM TPUPOABI (HAOII0IEHUE, SKCTIEPUMEHT, ONTMCaHUE,
U3MEpeHue, KiIaccuPukalus, MOJETUpOBaHUe, CTaTHCTHYecKas 00paboTka
JAHHBIX ).

JlemoHCTpanuu:

[Toptpetsr: Y. {apsun, I'. Mennens, H. K. Kosbios, k. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHble M NpaKTH4YeCKHe PadoThI:

[Ipaktuueckass pabora Ne 1. «lcrmosib3oBaHuE pa3IMYHBIX METOJOB IpHU
M3YYEHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M HX OPraHU3aIUsl.

Kusbie cucTembl (OMOCUCTEMBI) KaK MpeaMET u3ydeHus: ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. Y pOBHU OpraHU3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KIIETOYHBIM, TKAaHEBbIM, OPTraHU3MEHHBIM, MNOMYJISIMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE€0IIEHOTUYECKU ), OMOCEPHBII.

JlemoHCcTpanuu:

Tabnuibl 1 cxembl: «OCHOBHBIE TPU3HAKH KU3HNY, « Y POBHH OpPTaHU3AIUU
KUBOU MPUPOABD.

Oo6opynoBanue: Mojienb MmoJiekyibl JIHK.

Tema 3. XuMunueckuii cOCTaB U CTPOEHHE KIETKHU.

XUMHAUYECKUM COCTaB KIJIETKH. XHMUYECKHUE BJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpPO3JIEMEHTHI. BoJla 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BelIeCTB B kieTke. llommepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u ctpoeHre OETKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIIKOB.
HezaMeHnmble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pPOBHU
CTPYKTYpbl O€IKOBOM MOJIeKYyJibl (TIepBUYHAsl, BTOpPUYHAs, TpETUYHAs U
YeTBEPTUYHASL CTPYKTypa). XHMHUYECKHE CBOilcTBa OenkoB. buonormyeckue
GyHKIHUU OEIKOB.



depmenTtsl — Owonormyeckue Karamuszatopel. CTpoeHume ¢depmeHTa:
aKTUBHBIA 1EHTp, cyOcTpaTHas crneuupuuyHoctb. KodepmenTsl. Butamussbl.
OTnuuust PepMEHTOB OT HEOPTAaHUYECKUX KaTaIU3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCcHpub03a),
aucaxapuabel - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, TIJIMKOTEH,
Hesutoo03a). buonornueckne GyHKIUU YIII€BOIOB.

Jlumuner:  Tpuraunepuasl, Qochomunuasl, crepounsl. [ 'MapodUIBHO-
ruapodoOHbIe  cBOWCTBA. buomormueckwe GyHkmum aunugoB. CpaBHEHHE
yIIEBOAOB, OCJIKOB U JIMIHUIOB KaK UCTOUHUKOB YHEPTHUU.

Hykneunosesie xkucinorel: JIHK u PHK. Hykineotuasi — MoHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkuuu JHK. Ctpoenne u ¢pynxunuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIIUH.

[utonorus — Hayka o kieTke. Kinetounas Teopusi — mpumMep B3aUMOJICUCTBUS
unen u (pakToB B HAYYHOM MO3HAHUU. METOIbl U3YUEHUS KICTKHU.

Knerka kak menoctHas >kuBas cuctema. OOmMe NTpPU3HAKK —KIIETOK:
3aMKHyTasi HapyxHasi memMOpana, mosiekynbl JIHK kak renerudeckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tumnbel KJIETOK: JyKapuoTHUecKas U Mpokapuotruueckas. OcoOEHHOCTH
CTpPOEHHUS MpOoKapHoTHYecKoM KieTku. Kierounas crenka Oaktepuii. CtpoeHHe
AYKapUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIbHOM, >KMBOTHOU U
rpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOUHAsI CTCHKA, TJIMKOKAJIUKC, UX
¢ynkuuu. [Inazmarnueckas meMOpana, e€ cBoiicTBa U ¢pyHkuuu. l{uronnaszma u eé
opranounbl. OnHomeMOpanHbie opraHounabl kieTku: OIIC, ammapar ['onbmxu,
nu3ocoMbl. [lomyaBTOHOMHBIE OPTaHOWIBI KIETKHA: MUTOXOHJIPUU, TIUIACTHUJIBI.
[IpoucxoxaeHre MUTOXOHIpUUA U Tactuld. Buasl mnmactun. HememOpanHbIe
OpraHoWJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOJIM, PECHUYKU,
KryTUKUA. OYHKIIUU OPraHOUI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiii 1ieHTp KieTku. CTpoeHue sijipa: sigepHas 000J04Ka,
KapHOoIlIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCTIOPT BEIIECTB B KJIETKE.

JdemoHcTpanmu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBanu, M. llIneitnen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxiin, K. M. bap.

Hwnarpammsbl:  «PacnpeneneHne XMMUYECKMX 3JEMEHTOB B HEXWBOU
npupojie», «PacrpeneneHne XuMUUECKUX 3JIEMEHTOB B )KUBOU MPUPOAELH.

Tabmuiel 1 cxembl: «llepuonnueckas Tabivila XUMHYECKUX SJIEMEHTOBY,
«CTpoeHue MoJIeKyJIbl BOJbD, «brocunTtes 6enka», «CTpoeHre MOJIEKYJIbl OeTKay,
«Ctpoenue dpepmentayn, «Hykneunonbie kuciotel. JJTHK», «CtpoeHne MoJeKybl



AT®», «CTpoeHHe 3yKapUOTHUECKOW KIIETKH», «CTpOEHUE KUBOTHOW KIIETKW»,
«CTpoeHue pacTUTENbHON KIETKW», «CTpoeHHE NPOKAPUOTHUUYECKON KIIETKWY,
«CtpoeHnue sapa KIETKW», « Y TIEBOAbD, «JIumuIpm.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHHUE MJi MPOBEACHHUS
HAOJIIOICHUM, W3MEPEHMM, SKCIIEPUMEHTOB, MUKpPOIpENaparbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHABHBIX KIETOK.

JlaGopaTopHble M NpaKTHYeCKHe PA0OThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJUTUYECKOM aKTUBHOCTHU
(dbepMeHTOB (Ha IpUMEPE aMIIIa3bl UM KaTajasbl)».

JlabopaTopHas pabota Ne 2. «M3ydeHue CTpoeHUS KJIETOK PACTCHHUI,
KUBOTHBIX U OaKTepHuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M HX
OTIMCaHUEY.

Tema 4. 7KuzHeneATeJIbHOCTH KJIETKH.

OOMeH BeliecTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTAaCTUYECKUIT OOMEH) U
JTUCCUMUJISIIUS (SHEPreTUUeCKil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Poyb 3aKOHOB COXpaHEHMsI BEIIECTB M DHEPrUM B TMOHUMAHUU
MeTaboIM3Ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U retepoTpodHsiid. Pons dpepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TemHOBas ¢a3pl (orocuHTe3a. Peakiuu
dboTocunTeza. DPdhekTuBHOCTh (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KU3HU
Ha 3emiie. BinusHue yciioBuil cpeapl Ha (POTOCUHTE3 U CIIOCOOBI MOBBILICHUS €TI0
IPOJYKTUBHOCTU Y KyJIbTYPHBIX PACTEHUH.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIIMe OakTepuu. 3HAUYEHUE XEMOCUHTE3a st
KU3HU Ha 3eMIie.

OHepreTuueckuii oOMeH B KieTke. PaciierieHue BemiecTB, BBbIIEICHUE U
AKKyMYJIUPOBaHUE DHEPruM B KIJIETKE. OTalbl HSHEPreTUYecKoro oOMeHa.
I'mukonmus. bpoxenue m ero Buabl. KHCIOPOIHOE OKHUCIEHWE, WINA KIETOYHOE
JbIXaHUE. OKucnuTenbHOE dbochopunupoBanue. D¢ heKTUBHOCTD
SHEPIreTUICCKOro OOMEHa.

Peakuum wmarpuuyHoro cumHTe3a. ['eHermueckas wuHbopmamus u JHK.
Peanuzanust renernueckodt wHbopManuu B KieTKe. ['€HETHYECKHil KOA W €ro
cBoiicTBa. Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnauus — OuocunTes
Oenka. Otambl TpaHchaanuu. KoaupoBanwe aMHUHOKHCIOT. Pons pubocom B
OounocuHTe3e OenKa.

Hexknerounsie ¢hopmbl xu3Hu — BUpychl. Uctopus oTkpeitus Bupycos (1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHUSI M KU3HEHHOTO IIMKJIA BUPYCOB.
bakrepuodaru. bonesHu pacTeHui, >XUBOTHBIX M 4YEJIOBEKa, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunura yenoeka (BUY) — Bo3oymurens CITN/a.



OOpatHast ~ TpaHCKpWUMNIMs,  peBepraza W  uwHTerpasa.  [IpodmmakTrka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIEBAHUM.

JleMoHcTpanUm:

[Toptpetsr: H. K. Konbsuos, JI. . UBanosckui, K. A. Tumupsses.

Tabmuubl 1 cxeMbl: «Tumnbl nuTaHusy, «Metabonuzm», «MUTOXOHAPUSY,
«JHepreTuyeckuit oOMeH», «Xmnoporaact», «Potocunted», «Ctpoenue JIHK»,
«Ctpoenue u GyHKIMOHUPOBaHUE TeHay, «CuHTE3 OenKkay, «[ eHeTHIeCKuid Koy,
«Bupyco», «bakrepuodarny, «CtpoeHue u xku3HeHHbIA 1K Bupyca CIIN/]a,
Oakrepuodaray, «Pemmxkarus JTHK.

Oo6opynoBanue: moaenu-anmiukaun «Yasoenue JIHK u tpanckpummmsy,
«buocuntes 0enka», «CTpoeHue KIeTKkn», MoAesb cTpyKTypsl JITHK.

Tema 5. PazmHokeHNe U MHAUBUAYAJbHOE PA3BUTHE OPTAHU3MOB.

KiieTouHbIii UK, WM >KU3HEHHBIM LUK KIeTku. MHTepdaza m mutos.
[Ipoteccrl, mpoTekaromue B uHTepdaze. Permkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIA HabOp — KapUOTHIIL.
Jnmmon HbIN M TAIUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. XpoMaTusl.
[utonornyeckue OCHOBBI PA3MHOXKEHHUSI M  WHJIUBUAYAJIBHOTO  Pa3BUTHUS
OpraHU3MOB.

Henenue knetkun — muto3. Ctagum murosa. lIpoueccel, npoucxoasume Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTHYECKUI CMBICT MUTO3A.

[Iporpammupyemasi TuO€Ib KJIETKH — aromTo3.

dopMbI pa3MHOKEHHsI OPraHU3MOB: Oecrosoe u mojoBoe. Buabl 6ecnonoro
pPa3MHOXXEHUSA: JIEJICHUE HA/IBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOkeHHUE. VICKycCTBEHHOE KIIOHHMPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE JIJI CEJICKIINU.

[TosoBoE pa3sMHOXKEHUE, €r0 OTIAUYMS OT OECIIOIOTO.

Meito3. Cranuu meio3a. [Ipormecchl, Npoucxoadiine Ha CTaausaX Meno3a.
[ToBenenne xpomocoM B wmenose. KpoccuHrosep. buosiormuecknii CMbICI U
3Ha4YeHUE MeKo3a.

['amerorenes — mporecc oOpa3oBaHUS TOJOBBIX KIETOK Yy JKUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKHU U SIMYHUKHU. OOpa3oBaHUE M Pa3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SIMIEKIIeTKa) — CIepMaToreHe3 W OBOTreHE3.
OCOOEHHOCTH CTPOCHUS SIMIIEKIETOK W CcrepMaro3ousoB. OMiioI0TBOPEHUE.
[Taprenorenes.

NunuBuayanbHoe pasBuTHe (OHTOTEeHE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). DTanbl SMOPHOHAIBLHOIO PA3BUTHS Y MO3BOHOUYHBIX JKUBOTHBIX:
npoOJeHue, racTpyisiuus, opraHoreHes. IloctamOpuoHanbHOe pa3BuTHE. THUIBI
MOCTAMOPHUOHAIBHOTO PAa3BUTHA: MPAMOE, HEmpsiMoe (JIMYMHOYHOE). BrusHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3LIBATH BPOXKIEHHBIC
YpO/ICTBA.

Poct u pazButue pactenuil. OHTOreHE3 IBETKOBOTO PACTECHHUSI: CTPOCHHUE
CEMEHU, CTAINU PA3BUTHSL.

JleMoHcTpanUm:

Tabmumpr 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOKEHUE
pactenmity, «Jlenenue KieTku Oaktepuit», «CTpoeHHE TMOJOBBIX KJIETOKY,
«Ctpoenue xpomocombl», «Knerounsli nukin», «Pemmukanus JHK», «Mwuto3y,
«Meiio3», «IIpsiMoe u HenmpsiMoe pa3BUTHEY, «I'aMeTOreHe3 y MJIEKONMUTAIOIINUX U
4eJI0BeKa», «OCHOBHBIC CTAJIMU OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENapaTh «CriepmaTo30u sl
MJICKOITUTAIOIIETOY, «SUIEKIeTKa MIIEKOMUTAIOMETO», «KapruoKnHe3 B KIIETKax
KOpeIlIKa JyKa», MarHuTHas MOJeb-anIuiukanus «JlejneHue KIeTKu», MOJACb
JIHK, monens meTada3zHoit XpOMOCOMBI.

JlaGopaTopHblie U NpaKkTHYecKue padoThbl:

JlaGoparopuas pabora Ne 3. «HaOmrogeHue MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENApATaX).

JlaGopatopuas pabota Ne 4. «M3ydeHue CTpPOCHHUSI TMOJOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIpPEnaparaxy.

Tema 6. HaciieicTBEeHHOCTH U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mictopus pa3BUTHS T€HETUKU. POoJb uTonoruu
U SMOPHOJIOTUM B CTAHOBJICHMU TCHETUKH. BKiIam poccHUUCKUX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TCHETHUKH. MeETonbl TEHETUKH (THOPHI0JIOTHICCKHM,
LIUTOTEHETUYECKUM, MOJEKYISIpHO-TeHETUUeCKui). (OCHOBHBIE T'€HETUYECKUE
NOHATUA. ['eHeTHYeCKass CUMBOJIUKA, UCTIOJIb3yEeMasi B CXEMaX CKPEUIMBAHUM.

3aKOHOMEPHOCTH HaCJIeI0BaHUs MPU3HAKOB, yCTaHOBJICHHbIE I'. MeHenem.
MoHoruOpuiHOe CKpellMBaHWe. 3aKOH €AuHO-00pasusi THOPHUIOB IIEPBOTO
nokoJieHusi. IIpaBwio JOMUHMpOBaHMS. 3aKOH PpACHICIJICHUS TPU3HAKOB.
['unioresza unctotsl rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  cKkpenMBaHWe. 3aKOH  HE3aBUCHUMOI'O  HAcCJeIOBaHUS
npu3HakoB.  lluToreHeTMUecKWe  OCHOBBI  JUTHOPUAHOTO  CKpEIMBAHUS.
AHanu3upymolee ckpenpanue. Mcnonp30BaHne aHAIM3UPYIOUIETO CKPEIIMBAHUS
JUISL OTIPEIeSICHUsI TEHOTHITa OCOOU.

CuemienHoe HacnefoBaHue mnpusHakoB. Pabora T. Moprana mo
CLEIUIECHHOMY HACJIEAOBaHMIO I'eHOB. HapymeHne cuemnienus reHoB B pe3yibTare
KPOCCHUHI'OBEpa.

XpOMOCOMHasl TEOpHUs HACIEACTBEHHOCTH. [ €HETUUECKHUE KAPTHI.



['eHernka mosa. XpoOMOCOMHOE ONpPEAETEHHUE MOoJIa. AYyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TreTeporameTHble opraHu3Mbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIbI ”3BMEHYMBOCTH: HEHACIIEACTBEHHAS U HACIIECICTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUYMBOCTH.  XapaKTEPUCTUKA
MOAN(UKAIMOHHON N3MEHYMBOCTH. BapuarimoHHbIN psi M BapUallMOHHAS KPUBAs.
Hopma peakuum mpusHaka. KomndecTBEHHBIE M KAYECTBEHHBIE NMPU3HAKU U UX
HOopMa peakiuu. CBoicTBa MOIU(PUKAITMOHHON U3MEHYMBOCTH.

HacnencrBeHHasi, wiM TeHOTHIMYECKas, HU3MEHYMBOCTh. KomOMHaTHBHAas
U3MEHUYMBOCTh. Meio3 U TMOJIOBOM TMpoIlecC — OCHOBA KOMOWHATUBHOM
M3MEHYMBOCTH. MyTarimoHHasi N3MEHIMBOCTh. Kiaccudukaruss MyTaIuii: reHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMPUYUHBI MyTaluil. MyTareHHble (PaKTOpPHI.
3aKOH rOMOJIOTMYECKHX PSAIOB B HaciencTBeHHOM n3meHunBoctu H. . BaBuiiosa.

BresnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enernka uyenoBeka. Kapuotun uyenmoBeka. OCHOBHBIE METOJbl T€HETHUKHU
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEI[OBBIM, [IMTONCHETUUCCKUM, OMOXUMHUYCCKHIA,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONIPENEIICHUE TE€HOTHUIIA:
IIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, F'€HOTUIIMPOBAHUE, B TOM YHUCIJIE C MOMOIIBIO
[M[[P-ananu3a. HacnencrBenHble 3a00J€BaHUS YENOBEKA: TEHHbIE O0OJIE3HH,
0OJIE3HH C HACIEACTBEHHON MpPEeApaclooKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckne W TreHepaTuBHbiE MyTanuu. CTBOJIOBBIE KIETKH. [IpuHIMITBI
3I0pOBOTr0 00pa3a >KU3HH, JUATHOCTUKU, MPOPUIAKTUKHI U JICUCHHS TEHETHYECKUX
Oomne3Heil. MeanKo-rTeHeTUYeCKoe KOHCYJIbTUPOBaHUE. 3HAYCHHE METUIIMHCKON
TE€HETUKH B MPEJOTBPAIICHUHU U JICYCHUN T€HETUYECKUX 3a00JIeBaHU YeI0BEKa.

JlemoHCcTpanuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabmuupt u  cxembl:  «MOHOTHOpPUIHOE  CKpEIIMBAHUE M €r0
UTOT€HETUYECKAs] OCHOBa», «3aKOH pAaCIICIUICHHS M €ro LUTOreHeThYecKas
OCHOBa», «3aKOH  YHCTOTBHI  TameT», «JlurubpumHoe  CKpelrBaHUEY,
«lluronornuecknue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS, «Menosy,
«B3auMoJelicTBUE  AJUIENBHBIX T'E€HOB», «l'€HETMYECKHE KapThl PACTEHHI,
KUBOTHBIX U 4YeJloBeKa», «['eHetwka mona», «3aKOHOMEPHOCTH HACJIEHOBaHMUS,
CUEIUIEHHOTO ¢ mnosiom», «Kapuotumbl YenoBeka MW KUBOTHBIX», «Bumsl
U3MEHUYMBOCTHY, «MoaudukanronHas W3MeHYMBOCTH», «HacmemoBanue pesyc-
daktopay, «I'eHeTrka rpymnm KpoBu», «MyTarimoHHas U3MEHUUBOCTDY.

OO6opynoBaHue: MoJeIu-anIuuKauu  «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemomnoe nmomuHMpoBanue», «JlurmbpuaHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKOII W MHKpompemnapaTr «J[po3odunay (Hopma, myTtanuu
(opMBI KPBUILEB M OKPACKH TeJa), repoapuit «I opox moCceBHOMW.

JlaGopaTopHble M NpaKTHYeCKHe PadOThI:

JlabopaTtopHas pabota Ne 5. «M3yueHnue pe3yabTaToB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOTIPETapaTax».

JlabopaTtopHas pabota Ne 6. «3yueHne MoanuKanMOHHON N3MEHUYNBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO PsIIa U BAPUALMOHHON KPHUBOW».

JlabopaTtopHas padota Ne 7. «AHanu3 mMyTanuil y apo30(uiibl Ha TOTOBBIX
MUKPOIIpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHWE U aHAJIU3 POJOCIOBHBIX
YEJIOBEKa».

Tema 7. Cesnexuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenexkuusi Kak HaykKa W MPOLECC. 3apOKICHUE CEICKIUU U JTOMECTUKAIHUS.
Yyenne H. W. BaBuioBa 0 I1EHTpaX NPOUCXOXKIEHUS U MHOrooOpasus
KYJIbTYpPHBIX pacTeHUH. LIEHTpbI MPOMCXOXKIAEHUS AOMAIIHUX KUBOTHBIX. CoOpT,
opoja, TaMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCoBBIM U MHAUBUIYabHBIN OTOOPHI B
CEJIEKIIMM PACTEHMHA M KUBOTHBIX. OIlEHKa 3JKCTepbepa. bIM3KOpOICTBEHHOE
CKpeluBaHue — HWHOpuauHr. Yucras nuHusA. CKpelnMBaHUE YHUCTBIX JIMHUM.
['eteposuc, wnu rubpunHas cuia. HepojcTBEHHOE CKpelMBaHUE — ayTOPUJIMHT.
Otnanénnass rtubpuauzanus u e€ ycrnexu. VCKycCTBEHHBIM MyTareHe3 u
MOJyYEHUE TIOJUIUIONJOB. JIOCTMKEHMSI CENEeKUUM PAaCTCHUW, >KUBOTHBIX U
MHKPOOPTaHHU3MOB.

buoTtexHonorus kak oOTpaciib MPOU3BOJACTBA. ['€HHAs WHXKEHEpHUsA. ITallbl
co3nanusi pexomOuHanTHo JIHK wu Tpancrennsix opranusmoB. Krerounas
uHxeHepus. Kietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KnonupoBanne BBICOKONPOIYKTUBHBIX CEIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okoslornyeckre W dtuyeckue  npobnembl. MO —  reHeTuuyecku
MOJIU(ULIUPOBAHHBIE OPTaHU3MBI.
JleMoHCTpanuu:

[Toptpersr: H. 1. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabnuipl U cxeMbl: kKapta «LleHTpbl TPOUCXOXKACHUS U MHOT00Opasus
KYJbTYPHBIX pacTeHuit», «Ilopoapl q1oMamHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenmity, «Otnanénnas rudbpuauzanus», «PadoTe akagemuka M. @. MBanosay,
«Jlomunnounus», «OO0BeKTH OuotrexHosorun», «Kierounsie KymbTypel U
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHoc reHoB, XPOMOCOM).

O6opyaoBaHue: MYJISDKH TUI0JIOB M KOPHETUIOAOB AUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.



JlabopaTtopHble U IpakTHYeCKue padoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTH)KEHHSI CEJIEKLIMM PpPAaCTeHUA U
KUBOTHBIX (Ha CEJICKIMOHHYIO CTAHLIHIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a00OpaTopuio
arpOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. IBorounonHast 6MoJI0THS.

[Ipennochiku BO3HUKHOBEHHUS HSBOJIOIMOHHON TEOpUHU. DBOJIOIUOHHAS
TeopHsl U €€ MeCTO B OMOJOrMu. BiusiHuE 3BONIONMOHHOW TEOPUHM HA Pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBuzerenscTBa HBOMIONUU. [laleOHTOIOTHYECKHE:  ITOCIEN0BATEIBHOCTD
MOSIBJIEHUSI BHJIOB B TMAJEOHTOJIOTMYECKOW JIETOMHUCH, MEPEXOAHbIE (HOPMBIL
buoreorpadguueckue: cxoacTBo u paznuuue ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pPa3auuusl SMOPHUOHOB pPa3HbIX BHJIOB
N03BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKHE: TOMOJOTUYHBIC, AHAJOTUYHBIE,
pYJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJMYECKHX IyTell Yy Bcex
OpraHU3MOB.

OpomonnoHHas Tteopus Y. Jlapuna. IIpeanochliku BO3HUKHOBEHUS
JapBUHM3Ma. JIBWXKyIME CHJIbI 3BOJIONUMU BUIOB Mo JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE NP OIPAHMYEHHOCTH PECYPCOB, HEONpPEAENEHHAs M3MEHUYUBOCTD,
O0opb0a 3a CyIeCTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust sBomonuu (CTI) u €€ OCHOBHBIE MOJOKEHUS.

Muxkpoasosrorus. [lomynsnus kak eAMHUIA BUAA U SBOIIOLNN.

JBrkymue cuiibl ((pakTopbl) BOJONMKA BUAOB B Mpupojae. MyTallmoOHHBINA
mpolecc U KOMOMHATHBHAS M3MEHYMBOCTh. [lOMyNsilIMOHHBIE BOJIHBI U JAperd
reHoB. M301us 1 MUTpalus.

EctecTBeHHBbII 0TOOp — HampaBistommi ¢akrop 3Bojouun. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OpPraHU3MOB Kak pe3ylbTaT 3Bomonuu. llpumeps
MPUCTIOCOOJICHHH Y OpraHu3MOB. ApoMop(h03bl U UANO0-aJaNTaIUH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUJ1000pa3oBaHus: Teorpaduueckoe, IK0JIOrHIECKOe.

MakposBomonus.  DopMbl  3BOJIOUMHU:  (UIETHYECKasA, IUBEpreHTHas,
KOHBEPTeHTHas, napauienbHas. HeoOpaTuMocTh 3BOIOLUY.

[IpoucxoxaeHne OT HeCleUHAIN3UPOBaHHBIX NpeakoB. IIporpeccupyromas
crienraIn3anvs. ATanTUBHAS paidaLIUs.

JleMoHCTpauuu:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Hdapsun, B. O. Koanesckuii, K.
M. Bbap, O. I'ekkens, @. Mrouiep, A. H. CeBepiios.

Tabmuibl u cxembl: «Pa3BuTHE OPraHUYECKOro MUpa Ha 3emiie», «3apoIbIIIH
MMO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «®Popmbl  OOppOBI 32
cyiectBoBanue», «EctecTBeHHbIlt 0TOOPY, «MHOrooO6pasue cOpToB pacTeHHUII»,
«MHoroo6pazue  mopon  KUBOTHbIX»,  «llomymsiuum»,  «MyTtanuoHHas
U3MEHUUBOCTBY», «ApoMopdosbdy, «Manoamantamun», «OO0mas aereHepanus,
«/IBmkymue cuibl 3Boirounmn», «Kapra-cxema wmapmipyra myremectBus Y.
Hapeunay, «boprba 3a cymiectBoBaHue», «IIpucrmoco6IeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BU1000pa3oBaHne», « IKOJIOTHIECKOE BU000PAa30BAHUE.

OOopynoBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHbIMM THUIAMH OKPACKH,
Ha0Op IJIOAOB U ceMsiH, KoJuiekiusi «IIpumepsl 3alUTHBIX OPUCTOCOOJIECHUN Yy
KUBOTHBIX», MOJIe’b «OCHOBHBIEC HApPaBICHUS ABOJIOLMNY, 00bEMHAS MOJCIb
«CTpoeHue TOJIOBHOTO MO3Ta TO3BOHOYHBIX.

buoreorpaduyeckas xkapra wmupa, koiuiekuus «DopMbl COXPaHHOCTU
WCKOIIAEMBbIX JKUBOTHBIX M pacTeHul», Moaenb ammmkanusa «llepekpéct
XpOMOCOM», BJIaxHble mpenapatbl «Pa3Butne HacekoMmoro», «Pa3Butue
JSATYIIKW», MUKponpenapat «Jpo3zoduna» (Hopma, MmyTtaruu GoOpMbl KPBUIbEB U
OKpacKu Teja).

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPHIO».

JlaGoparopHas pabora Ne 2. «OnucaHue MpuUCOCOOICHHOCTH OpraHu3Ma M
€€ OTHOCHUTEIBHOIO XapAKTEPA.

Tema 2. Bo3HnkHOBeHMe M pa3BUTHE KM3HU Ha 3emue.

JloHayuHbIE TpPENCTABICHUS O 3apOXKACHUM >KU3HU. HaydHble TUNOTE3bI
BO3HUKHOBEHHUSI KW3HU Ha 3emiie: aOuoreHe3 U TMaHCHepMusl. XUMHUUYECKas
ABOJIONMSI. AOUOTEHHBIM CHHTE3 OPTraHMYECKUX BEIIECTB U3 HEOPTaHUYECKUX.
DKCIEpUMEHTAIBHOE MOATBEPAKIACHNE XUMUYECKON 3BOMIONNN. HauanbHbIE 3Tamnbl
ouonornueckoi sBomronuu. ['mnoreza PHK-mupa. @opmupoBanre memMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE NPOTOKJETKU. [lepBble KIETKM M WX SBOJIIOLHS.
®opMHUpPOBaHNE OCHOBHBIX T'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie mo spam U nepuojam. Karapxei. Apxeickas u
npotepo3oiickas Hpbl. [laneo3oiickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPIOBUKCKUH, CHITYPUHUCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Me3o301cKas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mNepuoAbl: MaJCOTCHOBBIM, HEOIE€HOBBIN,
AHTPONOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTMYeCKUX mnpoueccoB. OCHOBHBIE Tallbl
HBOJIIOIMU PACTUTENBHOIO M S>KMBOTHOTO MHpa. Apomopdo3bl y pacTeHUl u
XKUBOTHBIX. [0siBIIEHNE, pacUBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYEeCcKOTO MHUpa Kak OTpakeHHe 3BotoUnd. (OCHOBHBIE
CUCTEMATHUYECKHUE IPYIIbI OPraHU3MOB.

OBOJIOLHKA YeoBeKa. AHTPONOJIOTHS Kak Hayka. Pa3Butre npeacraBieHuil o
MIPOUCXOXKJICHUH 4YeJoBeKa. MeToapl M3ydeHHsl aHTpororese3a. CxoactBa u
pa3JINyus 4eJI0OBEKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cuibl  (dakrtopsl) — aHTpomorene3a.  HacnenctBeHHas
U3MEHUMBOCTb UM  €CTECTBEHHBIM 0TOOp. OOIIeCTBEeHHBIM 00pa3 KU3HH,
W3TrOTOBJICHHE OPYIUH TpyAa, MBILIUICHHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBH 3BOJIIOLIMH YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMmenbi, YemoBek npsAMoxonsmmii, YenoBeK HeaHIEpTaIbCKuM, YemoBek
pa3yMHbIii. Haxoakum HCKOMaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBAaHMS, O0JIACTb
pacnpocTpaHeHusi, 00bEM IOJIOBHOI'O MO3ra, 00pa3 )KU3HH, OPYAHUSL.

YenoBeueckne pacbl. OCHOBHbIE  OOJbIIME  pachl:  €BPONECOUTHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioWJHas  (PKBaTOpHUaJIbHAs),  MOHIOJIOWHAS
(a3uarcko-aMepukaHckasi).  UYepTel  NPUCIOCOOJEHHOCTH  NIpPEICTaBUTENIEH
YEJIOBEUECKUX pac K YCJIOBUSIM CYIIECTBOBaHUSA. ENMHCTBO YeIOBEUECKUX pac.
Kpuruka pacusma.

JlemoHCTpanuu:

[Toptpersr: ®. Pemqu, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuipl n cxembl: «Bo3aumkHoBeHHe COTHEYHON CHCTEMbI», «Pa3BuThe
opraHvueckoro mupa», «PacturenbHas — kierka», <«OKMBOTHas  KIIETKay,
«IIpokapuoTnueckass kietka», «CoBpeMEHHas CHCTEMa OPraHUYECKOro MUpay,
«CpaBHEHHE aHATOMHUYECKHX YEpPT CTPOCHHS 4YEJIOBEKAa M YEJIOBEKOOOPa3HBIX
o0e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJIOTUYECKUX  HAaXOJOK  IPEIKOB
COBPEMEHHOI'0 4YEJOBEKa», «JllpeBHenmue moam», «peBHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeI0BeYECKHUE pachDy.

O6opynoBaHue: Myspku - «[IpoucxoxkaeHnne — denoBeka» — (OFOCTBI
aBCTPAJIONUTEKA, NMUTEKAHTPONA, HEAaHJEPTAJIbla, KPOMAHBOHIIA), CJIENKU WU
U300pKEHHUS KAaMEHHBIX OpYJIud MEepBOOBITHOTO YesoBEKa (KaMHU-YOIIEpPHI,
pyomia, ckpebiia), TEOXpoHOJOTMYecKass Talnuua, KoJulekuus «DopMmbl
COXPaHHOCTH MCKOMAEMBbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie 1 NpaKkTH4YecKue padoThbl:

[Tpaktuueckast padbota Ne 1. «M3yyeHue MCKOMAaeMbIX OCTAaTKOB PACTEHUU U
KUBOTHBIX B KOJUICKIUSX).



OKCKypcHsl «IBOJIOLHS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBIN WJIM KpaeBEIUECKUN My3ei).

Tema 3. Opranu3mbl U OKpY:KamoLas cpeaa.

OKOJIOTHS KaK HayKa. 3aJla4d U pa3leiibl IKOJIOTMU. MeToIbl 9KOIOTUYECKUX
UCCIIENOBAaHUN. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAsl, Ha3€MHO-BO3JAYyIIHAsA, MOYBEHHAs,
BHYTPHUOPraHU3MEHHASI.

Oxonoruueckue (axkropel. Kiaccudukanus skonorudyeckux (HakTopos:
abuoTtuyeckre, OWOTHMYECKHE U aHTPOIOreHHble. JIeHCTBUE HKOJOTUYECKUX
(hakTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (aKTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOAN3M.
[IpucnocoOneHusi OpraHM3MOB K  JICUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornueckne puTMBl.

buortnueckue (bakTopBhL. Buner OMOTHYECKUX B3aUMOJCHUCTBUN:
KOHKYpPEHLUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapasurusm, koomnepanus,
MYTyaJlu3M, KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJICOHHMYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HaueHHE OHWOTHYECKUX B3aUMOJEWUCTBHM i CYIIECTBOBAHUS
OpraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU nomyjasiuuu. OCHOBHBIE IIOKAa3aTEIH
HNOMYJISAUMU: YHUCIECHHOCTb, IUIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanys. J[mHaMyKa 4uCI€HHOCTH MOIMYJISILUN U €€ Peryssaiusl.

JlemoHCTpauuu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkens.

Tabmuubl u cxemsl: kapta «lIpupognsie 30HbI 3emum», «Cpeabl oOUTaHUS
opranuzmoBy», «®Potonepuoausm», «llonmymsaunm», «3aKOHOMEPHOCTH poOCTa
YHUCJIEHHOCTHU NOMYJISIIMU HHDY30pun-TyPenbku», «[lumensie nenm».

JlaGopaTopHble M NpaKTH4YeCKHe padoThbI:

JlaGoparopnas padota Ne 3. «Mopdosioruueckrne 0COOEHHOCTH pacTEHUM U3
Pa3HBIX MECT OOUTAHHS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIEYCa».

[Tpaktuueckas padora Ne 2. «IToacu€r mIOTHOCTH MOMYJISIIIUN pa3HbIX BUOB
pPACTEHUIN.

Tema 4. Coo0111eCcTBA M DKOJIOTHYEeCKHE CHCTEMBI.

Coo0miecTBO opraHuzMoB — OuoieHo3. CTpyKTypsl OMOIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAsI, Tpoduueckas (mumieBas). Buabsl-momuHantel. CBsi3M B
OHoIIeHO3E.

Dkonornueckue cuctembl (3kocucrembl). Ilondarue o006 »3kocucteme u
ouoreorieHo3e. DOyHKIHUOHAIbHBIE KOMIIOHEHTHI SKOCHCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peayLeHTbl. KpyroBopoT BEIECTB U MOTOK SHEPIUU B 3KOCHCTEME.
Tpoduueckue (muiLEeBbIE) YPOBHU OHKOCUCTEMBbI. [luIeBble LENMU U CETH.
OcCHOBHBIE TIOKa3aTeNd SKOCHUCTEMbI: OHMOMAacca, MPOAYKIHUA. IKOJOTUYECKHE
nupamMubl: MPOIYKUHUU, YHUCICHHOCTH, OuomMacchl. CBONCTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJISALMS, pa3BuTue. CyKueccHs.

[IpupoaHbIe PKOCUCTEMBI. DKOCHCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOTO
WJIM IIHPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonoruueckoe u X0341iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopa3zHooOpasue kak ¢akrop ycroHuuBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['paHulibl, coctaB U CTpyKTypa
ouocdepnl. XKuboe BemectBO U ero ¢Gynkiuu. OcobeHHocTH Ouochepsl Kak
rJ100aNbHOM 3KOCUCTEMBL. J[MHaMHuecKoe paBHOBecME€ M oOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXMMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoja,
a30Ta). 30HAIBHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emi. AHTPONIOreHHbIE U3MEHEHUST B Ouocdepe.
['mo0anbHbIE 3KOJIOTHYECKHE IPOOIEMBI.

CocyiecTBoBaHue IPUPOABI " YeJIOBEYECTBA. CoxpaHeHune
O0Mopa3HO00pa3usl Kak OCHOBA yCTOMYMBOCTU OHochepbl. OCHOBA palMOHAIBHOIO
VOpaBJICHUS NPUPOJHBIMU pECypcaMd W UX HCHOJb30BaHHEe. JlocTHKeHUs
OMOJIOTHH U OXpaHa MPUPOIbI.

JlemoHCcTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabnuuel u cxemsl: «lluieBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmectBay, «llenu nuranus», «IKOIOrHYECKas MUPAMUIAY,
«buocdepa u yenopek», «IKocucTeMa IUPOKOJUCTBEHHOTO Jecay, « IKOCUCTEMA
XBOWHOTO  Jeca», «buonenos Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JICUCTBUS HAa  MPUPOAY», «BaxHelline HCTOYHUKHU
3arpsi3HEHHs] BO3/IyXa W TPYHTOBBIX BOi», «[louBa — BaykHeHIIash COCTaBIISIONIAS
ouocdepo», «DakTopel gerpaganuu nousy», «llapaukoBbiit 3@dekT», «DakTopsl
pPaIMOaKTUBHOIO 3arpsisHeHus Ouocdeprl», «OOmas crpykrypa Ouochepsi»,
«Pacnipoctpanenue >ku3Hu B Ouocdepe», «O30HOBBI 3KpaH OuoOcheps»,
«Kpyrosopot yriepoaa B 6uocdepe», «KpyroBopoT a3ota B mprUpoae».

O6opynoBaHue: MoAeb-anIIMKaKUs « TUTIHUYHBIE OUOIIEHO3bI», TepOapuit
«PacTtutenbHble co00IIECTBaY, KOJUIEKIMH «bruoneHo3y, «Bpeaurenn BaxHEHIINX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJBTYp», TepOdapud W KOJUIEKIUU PACTEHUH U
KUBOTHBIX, MPUHAICKAINE K PA3HBIM IKOJOTHYECKUM TPYIIaM OJHOTO BUA,



Kpacnas xuura Poccuiickoit ®enepanuu, U300paK€HUS OXPAHSIEMBIX BHIOB
pacTeHu! U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA [IPOI'PAMMBI 11O
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHNMA

Cormacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUSA K PE3yIbTaTaM
OCBOCHMs  OOyyaroUMMHUCA HpOrpaMM cpeaHero oOumiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKType JIMYHOCTHBIX PE3yIbTaTOB OCBOECHUs Ipeamera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIME: OCO3HAHME O0YYarolUUMUC POCCUNUCKON
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbBHOCTH
U CaMOOIPEACIICHUIO, HaJuYhMe MOTUBAIMKM K OOydYeHHI0 OuoJIoruw,
IIeJICHANPABJIICHHOE Pa3BUTHUE BHYTPEHHUX YOEKICHUM JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHUS OUOIOTHYECKOTO
3HAHMS, TOTOBHOCTh M CIIOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJICTBOBAaTHCA B CBOEH
JNEATEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM YCTAaHOBKAMH, NPUCYIIMMH CHUCTEME
OMOJIOTHYECKOTO0  00pa30BaHMs, HAJIMYME HSKOJOTMYECKOrO0 IMPaBOCO3HAHUA,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HCHHBIC TIIaHbI.

JIndHOCTHBIE PE3ynbTAaTBl OCBOCHUS IpeaMera «bHOoJIorus» JOCTUraroTCs B
€IMHCTBE YYEOHOW U BOCIMTATEILHON JIEATEIbHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEACHUS W CIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHUS, CaMOBOCHHUTAHUS U
CaMOpAa3BUTHUsSA, PA3BUTUsS BHYTPEHHEW NO3ULMU JIMYHOCTH, MATPUOTU3MA,
YBOKEHHUS K 3aKOHY W MPABOIOPSAJKY, YEIOBEKY TPyAa U CTapUIeMy MOKOJICHUIO,
B3aMMHOT'0 YBA)XKCHUS, OEpPEXHOTrO OTHOUIEHUS] K KYJIbTYPHOMY HACIEIUIO H
TpaaulMsIM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickont denepanuu, Npupose U
OKPYKaroIIEH Cpee.

JIndHOCTHBIE pE3yNbTaThl OCBOCHHUS ydeOHOro mpeamera «buonorusy»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIUXCs PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TO3WIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllU{, TO3UTHUBHBIX BHYTPCHHHX  YOEXICHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOTO
ONbITA U ONbITA JIEATEIBHOCTH B MPOLECCE PEeAN3alMU OCHOBHBIX HaIPABJICHUN
BOCMUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIMTAHUSI:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOMN MO3UIIMKU 00YYAIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;



OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHa U MPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JIEATEIHHOCTH TPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUHA YYCOHBIX M TO3HABATEIBHBIX 3aJ7a4, BBHITOJTHCHHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YUYUTHIBATh B CBOUX JEHUCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aUMO/JICUCTBUS JIIOJIEH C pa3HbIMU YOEKICHUSIMU, KYJIbTYPHBIMHU IIEHHOCTSIMH U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W UCCIEAOBATEIbCKUX 3a7a4, YBaXXUTEIbHOTO
OTHOIIICHUS K MHEHHUIO OIIMOHEHTOB MpHU OOCYXJCHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOM ACSITEIBHOCTH;

2) NaTPHMOTHYECKOT0 BOCTIMTAHHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJIEHTUYHOCTH,
MaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapOjy, YyBCTBa OTBETCTBEHHOCTH TNEpe]
Ponunon, ropmocty 3a cBOM Kpad, CBOK PoauHy, CBOM SI3bIK U KYJIBTYpY,
MPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOJHOMY HACJICAUIO U MaMSTHUKAM MPUPO/IBI,
JTOCTUXKEeHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHHE H
pa3BUTHE OWOJOTWMH, TOHUMAHUS 3HA4YCHUs] OWOJOTMU B TO3HAHHHM 3aKOHOB
IPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIEeCTBA;

uaelHas yoexxaEHHOCTh, TOTOBHOCTh K CIyKeHHUIO U 3anurte OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

OCO3HAHUE JYyXOBHBIX LIEHHOCTEW POCCUIICKOTO HAPOIA;

c(hOpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, JTHYECKOTO TOBEICHUS,

CIIOCOOHOCTh OIICHUBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSCH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJa B TIOCTPOCHHE YCTOMYMBOTO OYIYyIIETro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJAUTENSIM, CO3/TAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O0 TPHUHATHUS LIEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBUM C
TpaauusiMu Hapo10B Poccun;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUMH;



MOHMMAHHUE 3MOLIMOHAIIBHOTO BO3JICUCTBUS KUBOWU MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢u3nyeckoro BOCHUTAHUS, (POPMHUPOBAHUSI KYJIbTYPbI 310POBbSI H
IMOLMOHAJIBLHOIO 0JIaronoJyYms:

NOHMMaHHWE W pealu3alnus 3740pOBOr0 U 0Oe30macHoro obpasza KU3HH
(3mopoBOE  TWTaHWE, COONIOACHHE TUTMEHWYECKHMX MpPaBWJI MW HOPM,
COQIaHCUPOBAHHBIN pPEXUM 3aHIATHUH U  OTAbIXa, peryisipHas ¢usndeckas
aKTUBHOCTb), OEpPENKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIIEHUS K
coOCTBEHHOMY (hM3UYECKOMY U TICHXUYECKOMY 3JI0POBBIO;

MOHMMAaHWE 1IEHHOCTH TpaBUJl HHAMBUAYAIBHOTO M  KOJUIEKTUBHOTO
0€30I1acHOr0 MOBECHUS B CUTYAIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUE MOCIEACTBUN U HENMPUATHS BPEAHBIX MPUBBIYEK (YIOTpPEOICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS1);

6) TPyA0BOT0 BOCTIMTAHWS:

TOTOBHOCTh K TpPYJy, OCO3HAaHHME LIEHHOCTM MAacTepCTBa, TPYAOJO0UE;

TOTOBHOCTh K AKTHBHOM JEATEIBHOCTA TEXHOJOTMYECKOM W COIMAJIbHON
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOSATEIILHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

HMHTEpEC K pa3IuyHbIM cdepam npodhecCHuOHATBHONU JeSATEeIbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oyaymed mnpodeccud U Pealn30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTH K OOpa3oBaHHUIO W CaMOOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEU KU3HU,

7) IKOJIOrHYECKOr0 BOCIIUTAHUSI:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPHUPOAEC KaK HCTOYHHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYLIECTBOBAHNUS;

MOBBLIIIIEHWE YPOBHS JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
IJIAHUPOBAHUSI TMOCTYIIKOB M OIEHKM MX BO3MOXHBIX TIOCJIEACTBUM ISt
OKPYKarOIIEH CPEIbI;

OCO3HAHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpOoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpETaeMble MNpPU U3YYEHUU OUOJIOTHH
3HAHUA W YMEHUsI TIpU pEelIeHUH TPoOJeM, CBS3aHHBIX C palMOHAJIbBHBIM
MPUPOJONIOIL30BaHUEM  (COOMIOZIEHUE TpaBWUJI  TOBEACHUS B MPUPOJE,
HalpaBJICHHBIX HAa COXPAHEHHE pABHOBECHUS B SKOCHCTEMAx, OXpPaHy BHJIOB,
IKOCUCTEM, OHOChEpHI);



AKTUBHOE  HENPUATUE JCUCTBHM, NPUHOCAIIMX BpEd  OKPYXKaroUEen
OPUPOAHON Ccpeie, YMEHHE MPOrHO3MPOBATH HEOJIArOMPUSTHBIE KOJIOTMYECKHUE
NOCJEACTBUSA MPEAIPUHUMAEMBIX IEUCTBUM U MPENOTBpALIATh UX;

HaJIMYue PAa3BUTOTO 3KOJIOTMYECKOTO MBIIIJIEHUS, SKOJIOTHYECKON KYIbTYpHI,
OTmbITa NEATEIIbHOCTH JKOJIOTHYECKOHN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaThCS MMM B IO3HABATEJIbHOW, KOMMYHUKATUBHONW M COLIMAIBHOU
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON ACATEIbHOCTU IKOJIOTHUECKOM
HaIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHMS:

c(hOpPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPaKTUKH, OCHOBAHHOTO Ha JMaJore
KYJBTYp, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKON KYyJIbTYphl KaK CpelCTBa
B3aMMO/ICUCTBUS MEXKTY JIFOJbMU U TIO3HAHUS MUPA;

NOHUMaHUE crnenu@uKku OUOJIOTUM KaK HayKd, OCO3HaHUs €€ poJu B
(GbopMHpPOBAaHMK PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
MPEJCTaBICHUS 00 OKPYXalolleM MHUPE KaK O €AWHCTBE MPHUPOJbI, YEJIOBEKA U
o0111ecTBa, B TMO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEM U pElIeHUuU mpodaemM
COXpaHEHUS TPUPOIHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUM JUIsI COBPEMEHHOM IMBWJIM3AIUU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pemaTb pPEeCcypCcHble MpoOJieMbl  pa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTEH BhIXOJIa U3 TJI00ATBHBIX SKOJOTHYECKUX MPOOJIeM U
obOecrieueHnss  mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PaAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OHMOJIOTMYECKUX 3HAHUM B IEJAX
MOBBIIICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIBHOW TPaMOTHOCTHU oOydaronuxcs, GopmMupyeMoi
IpY U3y4YEeHUU OUOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIIOJB30BaTh TMOJIydaeMble 3HAaHMS [JIs1 aHajdu3a U
OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpa M MPOUCXOMSIINX B HEM HU3MEHEHUM,
yMEHUE JellaTh OOOCHOBAaHHBIC 3aKIIOYCHUS HA OCHOBE HAyYHBIX (PAKTOB H
HMMEIOLIUXCS JAHHBIX C LEJIbIO MOTYYEHHS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEJIPHO HCIIOJIb30BaTh OMOJOTHUUECKWE 3HAHUS IS
penieHus MpooJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U MCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHAUBUAYAJIBHO U B TPYTIIIE;



FOTOBHOCTh M  CIHOCOOHOCTH K  HEOPEPHIBHOMY  OOpa30OBaHUIO U
caM000pa30BaHUIO, K AKTHBHOMY IIOJYYEHHUIO HOBBIX 3HaHMW MO OWOJIOTUH B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yiIbTaThl OCBOCHHs ydyeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HA4YMMble i1 (GOPMHUPOBAHUS MHUPOBO33PEHUSI O0YYaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBIC MOHSATHS, OTPAXKAOIINE
[IEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHCHU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, DHEPTHUs, SIBJICHUE, MPOIIECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIIUII, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UccleloBaHUe,  HAONIOJIeHHe, HM3MEpPEHHE, OKCIEPUMEHT H  JPYrux),
YHUBEpCaJIbHbIE y4eOHbIE JeHCTBHUS (IO3HABATENIbHbIC, KOMMYHHUKATHUBHBIC,

PEryJISITUBHBIE), o0ecreynBaronme (dbopmHpoBaHue (yHKIHOHATBHOU
IPaMOTHOCTH UM  COLIMAJbHOW KOMIIETEHIUMH OOYyYaroluXcs, CIIOCOOHOCTh
00yJarommxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCHUIUIMHAPHBIE,

MHPOBO33pEHUYECKHE 3HAHUS W  YHUBEpCaJdbHbIC Y4YCOHBIC JCHCTBUS B
ITI03HABATEJIbHOW U COLUAIIBHOW MPAKTHUKE.

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHHUS MIPOTPAMMBI CPEAHETO OOIIEero
00pa3oBaHUsl IOJDKHBI OTPaXkKaTh:

OBaaneHue YHHMBepPCAIbHBIMH yueOHBIMU MO3HABATEJILHBIMH
AEeUCTBUSIMM:

1) 6a30oBbIe JJOrHYecKHe AeiiCTBUS:

CaMOCTOATENLHO  (OpMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUN TMPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananusa, cMHTE3a, CPAaBHEHMSI, KilaccuUKauu, 0000IeHHs ), pACKPBIBATH CMBICIT
OMOJIOTUYECKUX TIOHATHH (BBIACIATh WX XapakKTEPHBIC NMPHU3HAKH, YCTAHABIHBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTIpENeNATh IEU JeATeIbHOCTH, 3aJaBas IapaMeTphl M KPUTEPUU HX
JTOCTHKCHHUSI, COOTHOCUTD PE3YJIBTATHI ACATCIBHOCTH C TIOCTABICHHBIMHU LICIISIMU;

HCIIOJIb30BaTh OMOJIOTUYCCKHE TIOHATHUS U1 0OBSICHEHUS (PAKTOB M SBJICHUM
YKABOM IIPUPOBI;

CTPOUTH JIOTHYECKHE pacCyXIeHUs (MHIYKTUBHBIC, JCIyKTUBHBIC, IO
aQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B pacCMaTPHBAEMBIX
SBJICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTh CXEMHO-MO/ICJIbHBIE cpencrtBa IS MIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H W OTHOIICHWM B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a



TAaKK€  MPOTUBOPEYMI  PA3HOTO  pOJa,  BBIABIEHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3palaThIBaTh IUIAH PEUICHHs MPOOJIEMBbI ¢ YUETOM aHajin3a MUMEIOIINXCS
MaTepUalbHbIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBb KOPPEKTUBBI B ACATEINBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YIIBTATOB
LEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUI ACATEINBHOCTH;

KOOpDAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCJIOBUSX  PEAJBbHOTO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIIJICHUE MTPH PEIICHUH KU3HEHHBIX POOIIeM.

2) 6a30BbIe HCCIET0BATEIbCKHE ICHCTBHUS:

BJIa/IE€Th HaBbIKAMU Y4eOHO-HCCIIEI0BATEIbCKON U TPOSKTHON J1eATEIbHOCTH,
HaBbIKAMM  pas3pelieHusi 1npo0ieM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSATEIIbHOMY IMOUCKY METOJIOB PEIICHUS MPAKTHYECKUX 33/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUJIBl JACSATEIBHOCTH IO TOJYYEHHIO HOBOTO
3HAaHUA, €ro HUHTEpIpeTaly, MNPeoOpa3oBaHUI0 M TNPHUMEHEHUI0 B Y4EeOHBIX
CUTYaLIMSIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLUATBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJIECHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSAMU U METOJIAMH;

CTaBUTb U (HOpPMyIHpOBaTh COOCTBEHHBIE 3aJauyud B 0Opa30BaTEIbHOU
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEeIlEHUs, HaXOAUTh ApryMEHTHl IJis J0Ka3aTeabCTBa
CBOMX YTBEPXKJICHHMI, 3a/1aBaTh NapAMETPbI U KPUTEPUHN PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJadd  pPe3yJIbTaThl,
KPUTUYECKHU OLIEHUBATh UX JIOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OIIGHKY HOBBIM CHUTYyallUsM, OLICHMBAThb HPHUOOPETEHHBIA OIIBIT;

OCYILECTBIIATh 1I€JICHANPABIECHHBIM MOMCK MEPEeHOCca CPEelICTB U CIOCOOOB
neicTBUs B IPO(GECCUOHATIBHYIO CPELLY;

YMETh NEPEHOCUTHh 3HAHWS B MO3HABATEIbHYIO M MPAKTUYECKYI0 00JacTu
KU3ZHEJECATEIILHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTel;

BBIJIBUT'aTh HOBBIE WJEH, MPEIaraTb OPUrMHAIBHBIE MOAXObl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pa6ora ¢ undopmManueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX MHPOpMAIUH (TEKCTE yueOHOTro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKHX CIOBApSAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B WMHTepHETe), aHaIM3upoBaATH



MH(GOPMALIMIO PA3IMYHBIX BUJOB U (POPM Mpe/CTaBICHUS, KPUTUUECKU OLEHUBAThH
€€ JI0CTOBEPHOCTh U HEMTPOTUBOPEUYNBOCTH;

dbopMynupoOBaTh 3aMpPOChl U MPUMEHATh PA3JIUYHBIE METOJbI MPU TOUCKE U
otbope Oumosornueckoir HHGOPMAITMU, HEOOXOAUMOU JJIsl BBITTOTHCHHUS YICOHBIX
3ajay;

npuoOpeTaTh OMBIT HMCHOJIb30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOIB30BAHMS PA3IUUHbBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  MpEICTaBICHUS
Oouosiorndeckor nHGopMaIuu (CXeMbl, TpauKH, TUarpaMMbl, TaOJUIIbI, PUCYHKU
" ApyToe);

UCIIONB30BaTh HAYYHBIA S3BIK B KauyeCTBE CpeACTBA npu pabore cC
Onosornyeckod HMHQPOpMALMEN: NPUMEHATh XUMHUYECKUE, (PUIHYECKHE U
MaTeMaTUYeCKHe 3HAKM M CHMBOJIbI, QopMyibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJBb30BaTh M NPeoOpa3oBbIBaThb  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BJaJIeTh  HAaBBIKAMHM  PACIO3HABaHMA W 3aIIUTHl  HWH(pOpMAIHH,
MH(}OpMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBiaeHue yHUBEPCAJTbHBIMUA KOMMYHUKATHBHBIMHM J1€/iCTBUSIMH:

1) o6menue:

OCYILECTBISATH KOMMYHHUKAIIMK BO BCEX cpepax KU3HU, aKTUBHO y4aCTBOBATb
B JMAJIOTe€ WM JIMCKYCCHUU MO CYIIECTBY OOCYX)AaeMoil TeMbl (YMEHUE 3a]aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXACHHUS OTHOCHTEIHHO BBITIOJHEHUS MpeiaraeMoin
3a/lay, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUN JNPYTUX YYACTHUKOB
JAaJiora Uiv JUCKYCCHUM);

pacno3HaBaThb HEBEpOAJbHbIE CPEACTBA OOIICHMS, NOHMMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMUKHOBEHHMS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMATYAaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIA/IETh PA3IUYHBIMH CHOCOOAMU OOILEHUS U B3aUMOJICHCTBUS, TOHUMATH
HaMEpEeHUs IPYrux JIIOJIeH, MPOSBIATh YBAKUTEIbHOE OTHOLIEHHE K COOECeTHUKY
U B KOPpeKTHOU popme hopMyIMpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHasl 1eATeTbHOCTh:

MOHUMATh M HCTOJIB30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWUBUIYAJTbHON
PabOTHI MPU PEIICHUH OUOJIOTHYECKOM MPOOIeMbI, 000CHOBBIBATH HEOOXOAUMOCTh
PUMEHEHUS TPYMIOBIX (JOPM B3aUMOJICHCTBUS MPHU PEIICHUH YIeOHOH 3a/1a4H;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX AEHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)/I0T0 4jieHa KOJIUICKTHBA;



OPUHUMATh L€  COBMECTHOM  JE€ATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBAaTh JACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacnpenenarb poid C y4ETOM MHEHMM Y4YaCTHUKOB, OOCYXJIaThb pE3yJIbTaThl
COBMECTHOH paboThI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAaJa M KaXXIOIO YYaCTHHKAa KOMaH[bl B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npemjiaraTh HOBBIE MPOEKThI, OLEHUBAaTh MJAEH C TMO3UIHH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPATETMYECKOE IIOBEJICHUE B Pa3IUYHbIX
CUTYalUsIX, IPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OgByaieHue yHUBEPCAJIbHBIMY PeryJIsiTHBHBIMHU 1CHICTBUAMM:

1) camoopranu3zanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBIABICHUA NPOOJIEM U HUX
pEILIEHNUs B )KU3HEHHBIX U YUEOHBIX CUTYyaIUIX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUN LEJEBbIE U CMBICIOBBIE
YCTaHOBKHM B CBOMX JIEUCTBUSX U IMOCTYINKAaX MO OTHOLIEHUIO K >KHBOUM MPHUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOATEJIBHO OCYILECTBIIATh ITO3HABATEJBHYIO JCSITEIBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7jaud B 00pa30BaTeIbHON
NEATEIbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO  COCTABJISITh IUJIaH pElIeHHs NpoOJeMbl C  y4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacumMpsTh paMKH y4eOHOIro MpeJMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
32 pEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW JPYAULUU B
pa3HbIX O00JACTAX 3HAHMM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHHBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh  HAaBbIKAMH  [O3HABATEJIbHOM  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENBHBIX MPOLECCOB, UX pE3YyJIbTaTOB U
OCHOBaHUM, UCMHOJIb30BaTh MPHUEMBI pedIeKCUN IJi OLUEHKU CHUTYyalllH, BhIOOpa
BEPHOT'O PELICHUS;

YMETh OLEHWBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS MO HX
CHI)KEHUIO;



IIPUHUMATh MOTHMBBI M apryMEHTBl JAPYIMX NPH AaHAIA3E Pe3yIbTaTOB
JESTEIIbHOCTH;

3) npuHsiTHE Ce0ST U APYTUX:

IPUHUMATh ce0sl, TOHMMAasi CBOM HEJTOCTATK! U IOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHThl JPYTHX IIPU AaHAIU3E pe3yJbTaToOB
NESTEIIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIHX HA OLUIMOKHU;

pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP € TIO3ULIMU APYTOTO YEIOBEKA.

HPEIMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl OcBOeHHs mporpammbl COO 1o OuoJOTMU Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue aiis yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHUIO, MHTEPIIPETALIUN U
MpeoOpa30BaHUI0 3HAHUM, BUJIBI JIEATEIHLHOCTH IO MOJYYCHUI0 HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUN B Pa3JIMUHBIX YUYEOHBIX CHUTYalUSX, a TaKXKE€ B PEajbHBIX
KU3HEHHBIX CHUTyallUsiX, CBSA3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbie
pe3yNbTaThl MPEACTABJICHBI IO TOaM O0yUCHUS.

[IpenMeTHbIE pe3yabTaThl OCBOEHUS ydeOHOTO mpeamera «buonorus» 6 10
Kjlacce NOJKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE W POJIM OMOJIOTUU B CUCTEME HAYyYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (HOPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpPAa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeKHbIX YYEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (PYHKIHUOHAIBHOU
rPaMOTHOCTH YEJIOBEKA ISl PEIICHUS KU3HEHHBIX 3a]1a4;

YMEHUE PACKpPBIBATh COJIEpKAHUE OUOJIOTMYECKUX TEPMUHOB U TOHSITHUM:
KU3Hb, KJIETKA, OpraHu3M, MeTabonu3M (OOMEH BEIIECTB M TMPEBpallleHUE
SHEPTUU), TOMEOCTa3 (CaMOperyJsisiiius), YPOBHEBAs OPraHU3aIUs KUBBIX CHCTEM,
CaMOBOCIIPOU3BEJEHUE (PETPOAYKIINS ), HACIEICTBEHHOCTb, U3MEHUYUBOCTh, POCT U
pa3BUTHE;

YMEHHUE U3JIaratb OWOJIOTMYECKUE Teopur (KJIETOYHasi, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0oTrMa MOJEKYJIsipHON Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u y4uenus (0 1ieHTpax MHOrooOpasusi u
MPOUCXOXKJECHUS KyJIbTypHbIX pactennii H. M. BaBuioBa), onpenensiTe TpaHUIIbI
WX IPUMEHUMOCTH K )KUBBIM CHUCTEMaM;

YMEHHE BIIaJIeTh METOJaMU HAy4YHOTO MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
OTMMCAHUE KUBBIX CHUCTEM, IPOIECCOB W SIBIICHUM, OpraHu3aius U IPOBEIACHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIABMI)KEHWE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEIYEMbIMU BEIUYWHAMHU, OOBSICHEHUE TOTYYCHHBIX



PE3yNbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX TMOHSITHH, TEOPHA W 3aKOHOB, YMCHHE
JIeNIaTh BHIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIC TPU3HAKH BHUPYCOB, KJIETOK MPOKAPUOT U
DYKapuoOT, OMHOKJIETOYHBIX W MHOTOKJIICTOYHBIX OpPTaHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHAa BEIECTB U MPEBpAIICHUS] SHEPTUU B KIETKe, (HOTOCHHTE3A,
IUTACTUYECKOTO W SHEPreTMYecKoro oOMEHa, XEMOCHHTEe3a, MHUTO3a, MeHo3a,
OIUIOZAOTBOPEHUS, Pa3MHOXKEHUS, WHIUBUIYAILHOTO pa3BUTUS  OpraHu3Ma
(oHTOTCHE3);

YMEHUE MPUMEHATHh TOJYYCHHBIC 3HAHUS 1T OOBSICHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUH, JJISl MPUHSATHS MPAKTHUYECKUX PEIICHUM B MOBCEIHEBHOM
KU3HU C 1IeJIbl0 o0ecreyeHus: Oe30MacHOCTH CBOETO 3/I0POBbSI M 3J0POBbS
OKPYKAIOIIUX JIFOJIeH, COOTFOICHHSI HOPM TPAaMOTHOTO TTOBEACHUS B OKPYIKaIOIIEH
MPUPOTHON cpefie, MOHMMAaHWE HEOOXOAMMOCTH WCITONB30BAHUSA JOCTIKCHUN
COBPEMEHHOMU ounonoruu 17} OMOTEXHOJIOTHIA I PAalMOHAJIBHOTO
IPUPOJIOTIOTH30BAHUS;

YMEHUE pellaTh »JIIEMEHTAPHbIE TEHETUYECKUE 3a/Jlayd Ha MOHO- H
TUTHOPUIHOE CKpEIIMBAaHUE, CICTUICHHOE HACJIeIOBAaHUE, COCTABIIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS IS TPEACKA3aHMs HACJICIOBAaHMS MPU3HAKOB Y
OpraHHU3MOB;

YMEHUE BBIMOJIHATH JIA0OpAaTOpPHBIE M MpaKTUYeCKHe paboThl, COOII0ATh
npaBuiIa nmpu paboTe ¢ ydeOHBIM U JabOpaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HMHTEPIPETUPOBATh HWHOOPMAITUIO
OMOJIOTUYECKOTO  COJIEP KaHMs, BKJIIOYAIONIYI0 IICEBAOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpEACTBA MACCOBON MHGOPMAIMK, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIICIOBAaHUNH B OHOJIOTHH,
MeUITMHEe, OMOTEXHOJIOTHH;

YMEHHUE CO03/1aBaTh COOCTBCHHBIC MHCHbMEHHBIC W YCTHBIE COOOIICHHS,
0000111251 OMOOTHYECKYI0 MH(DOPMAIIMIO M3 HECKOJbKUX HCTOUYHHKOB, TPAMOTHO
UCIIOJIb30BATh IOHSITHIHBIN arrapaT OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHoro mpeamera «buonorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTh 3HAHUH O MECTE W POJM OMOJIOTHU B CUCTEME HAYIHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHs, O BKIAJE POCCHUCKHX H
3apyOCKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OHOJOTUH, (PYHKIIMOHATHHOU
IPaMOTHOCTH YeJIOBEKA JUIsl pEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJCpKAHUE OWOJIOTMYECKUX TEPMHUHOB W TIOHSITHI:
BU/I, TIOMYJISLIUSI, TEHO(POH I, IBOJIOIUS, ABUKYIINE CUJIbI ((haKTOpPbI) IBOJIOINH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHUI000pa30BaHUE, IKOJOTUYECKUE (HAKTOPHI,



HKOCUCTEMA, MPOAYLUEHTHl, KOHCYMEHTBI, PEAYLUEHTbl, LENU MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;

YMEHUE H3Jaratb OHOJOTMYECKHE TEOpUM (SBOIMIOUMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs SBOJIOLUWH), 3aKOHBI W 3aKOHOMEPHOCTH
(3aponpimeBoro cxojactBa K. M. Bbapa, depenoBanus IIaBHBIX HaNpaBJICHUN U
nyteir sBomonuu A. H. CeBeproBa, yuenust o 6uochepe B. WU. Bepnanckoro),
OMpeeNsATh TPAHULIBI KX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

YMEHUE BIIAJIETh METOJJAMH HAYYHOTO IMO3HAHMS B OMOJIOTUU: HAOJIIOJICHHUE U
ONMCAHUE KUBBIX CHCTEM, IPOLIECCOB W SIBICHUM, OpraHu3alus U MPOBEACHHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCIIElyeMbIMH BEJIMYMHAMU, OOBICHEHHE IOJTYYEHHBIX
pE3yNbTaTOB, UCIOJIB30BAHHBIX HAYYHBIX MOHSATUH, TEOPHM M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKK CTPOEHUS OHOJOTMYECKHUX
OOBEKTOB: BHJOB, TOMYJALMNA, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYLICHTOB,
OMOTeOlEHO30B U 3KOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOMN
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JEWCTBUS SKOJOTMYECKHX (AKTOPOB Ha OpPraHu3Mbl, MEpeHoca
BELIECTB M IIOTOKA SHEPIMH B S3KOCHCTEMAaxX, AHTPONOIEHHBIX W3MEHEHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KpPyroBOpOTa BEIIECTB U OHMOTr€OXMMHUYECKHX
IIUKJIOB B OMocdepe;

YMEHUE MPUMEHATHh MOJYyYECHHbIE 3HAHUS ISl OOBSICHEHHS OMOJIOTMYECKHX
MIPOLIECCOB W SIBJIICHUM, IJIS NMPUHATHS NMPAKTUYECKUX PELICHUNA B IOBCEAHEBHOU
KU3HU C 1enplo obecriedeHus 0e30MacHOCTH CBOETO 3J0pPOBbsi U 3/10pPOBbSA
OKPY>KAIOIIUX JIOAEH, COOII0/IEHUSI HOPM IPaMOTHOTO TIOBEJIEHUS B OKPY KaroIen
MPUPOJHON cpeie, MOHMMAaHUE HEOOXOAMMOCTH HCIOJb30BAaHUS JOCTHKEHUN
COBPEMEHHOM OMOJIOTHH JIJIs1 PALIMOHATILHOTO PUPOA0IIONb30BAHUS;

YMEHUE pelaTh 3JIEMEHTAapHble OMOJIOTMYECKHUE 3a/1a4d, COCTABISATh CXEMbI
MEpEeHOCca BEIIECTB M SHEPTHH B 3KOocHcTeMax (LeNu MUTaHus);

YMEHUE BBIMOJHATh JIa0OpaTOpPHBICE M MpaKTUYeCKHe paboThl, cOOI0IaTh
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKHM OLEHUWBATh W HMHTEPIPETUPOBATH HUHPOPMALIUIO
OMOJIOTUYECKOTO  COJIEpKaHMsl, BKJIIOYAIOUIYI0 IICEBAOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MHGOPMAIINK, HAYIHO-TIOMYJISIPHBIC
Marepuaibl),  paccMaTpWBaTh  TJI00aTbHBIE  JKOJOTUYECKUE  MPOOIEMBI
COBPEMEHHOCTH, (OPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3ULHUIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBbIE M YCTHBIE COOOLIEHUS,
0000111251 OMOJIOTHYECKYI0 MH(OPMAILIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIH30BATh MTOHSATUIHBIN ammapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIie
Ne i/ P Konrpoasubie | IIpakrnuyeckue (tucpp )
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoThbI padoThbI
pecypchbl
bubmuorexa [JOK
! bronorns kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbIe cHCTEMBI U UX OpraHU3ALHS 1 bubmmorexa LOK
P i https://m.edsoo.ru/7f41c292
. bu6mmoteka [IOK
3 XUMUYECKUI COCTaB U CTPOEHUE KIIETKU 8 1 httos://m.edsoo.ru/7f41c292
bubmnoreka LIOK
4 HKHSHEACATEILHOCTS KICTKA 6 https://m.edsoo.ru/7f41c292
5 PasMHOkeHME M HHIMBUIYAIbHOE PA3BUTHE 5 1 bubnnorexa [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTEL M H3MEHYUBOCTD 8 15 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkiust opranu3MoB. OCHOBBI 3 bubnuoteka [IOK
OMOTEXHOJOTHH https://m.edsoo.ru/7f41c292
Bbu6nmuoreka [JOK
8 P 1
C3CPBHOE PPEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 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 KIIACC

KounvecTBO 9acoB JIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB u TeM uudpoBbie
Ne n/n P Kontpoansnbie | IlpakTudeckue (mupp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! IBOMOUHONHAT BHOTOrHA o . https://m.edsoo.ru/7f41cc74
9 Bo3HMKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bu6nunoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
3 OPraHH3MBI i OKpYKAIOLIAA CPeAa > . https://m.edsoo.ru/7f41cc74
bubmnoreka LIOK
4
Coo011ecTBa 1 HKOJIOTHYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmmorexa [IOK
5 P 2
C3EPBHOE BPEMA https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosnnuyecrBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoxka Kontpoabubie | IlpakTHueckue
n/n Bcero H3YyYeHUs o0pa3zoBarte/ibHbIE
padoTbI padoThbI
pecypchbl
bubnuoreka [JOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1bl MO3HAHUS AKUBOWU TPUPOIBI.
[IpaxTuueckas padora Ne 1
2 «Mcnonp30BaHmue pa3IMuHbIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METO/IOB IPU U3yUYEHUU
OMOJIOTUYECKUX O0BEKTOBY
3 buonornueckue CuCTEMBI, IPOLECCH 1 bubnnoreka [IOK
U UX U3Y4YEHHE https://m.edso0.ru/863e6564
4 Xumuyeckui coctaB KiaeTku. Boga u 1 bubnuorexa [JOK
MHUHEpaJIbHBIE COIU https://m.edso0.ru/863e674e
bu6mmotexka I[IOK
b . 1
> ek, COCTaB ¥ CTPOCHHE Oenkon https://m.edso0.ru/863e6b72
depMeHThI — OHOIOTHYECKHE
katanmzaTtopsl. JlabopatopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuoteka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.edso00.ru/863e6b72
(hepMeHTOB (Ha mpUMepe aMuiIas3bl
WJTU KaTayiasbl)»
but6mmoreka [JOK
7 . 1
yraeponet. Jiunmaet https://m.eds00.ru/863e6870



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

bubnuorexa [IOK

H .ATD
8 YIICHHOBBIC KUCTOTHI https://m.edso0.ru/863e6d5c
9 Hcropus u MeTobl U3y4eHUs bubnuorexa [IOK
kietku. Knerounas Teopust https://m.eds00.ru/863e6e88
10 KieTka kak memocTHas )KuBas
cucremMa
CrpoeHue 3ykapuoTU4eCcKOi
kietku. JlabopatopHas padorta Ne 2
«M3ydeHue CTpOCHUS KIIETOK bubnuorexa [IOK
11 pacTeHui, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 1MoJ MHUKPOCKOIIOM Ha https://m.edso0.ru/863e716c
TOTOBBIX MHKpOIIperapaTax u ux
OTIMCaHHUE»
bu6nmmoreka [IOK
12
OOMEH BEMECTS M METabOTH3M https://m.edso0.ru/863e766¢
bu6mmoteka [IOK
1 o . X
3 OTOCHHTES. ACMOCHHTES https://m.eds00.ru/863e7c98
bu6mmoteka I[IOK
14 i
DHEpreTHecKHii 0OMeH https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN HUKI KIETKU. [lenenne
kinetkn. MuTto3. JlaboparopHas
15 adora Ne 3 «Haburo0 1Z:lelep MHTO3a B 0.5 bubmmorexa [IOK
P B A ' https://m.edso0.ru/863e7dc4
KJIETKaX KOHYMKA KOPEeIIKa JTyKa Ha
TOTOBBIX MUKPOTIpEapaTax»
16 BbuocunTes Oenka. Peaknus bubnunorexka [IOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
17 Tpancusius — 6uocuHTe3 6€eKa bu6mmoreka [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

https://m.edso0.ru/863e796e

18 Hexnerounsie hopMbl )KU3HU — bu6mmotexa LIOK
BUPYCHI https://m.eds00.ru/863e7540
bubnuorexa [JOK
19 @OopMBI pa3sMHOKEHHS OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
bubnuorexa [JOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue 1 pa3BUTHE MOJIOBBIX
kieTok. OIio10TBOpEHHE.
1 Jlaboparopuas padota Ne 4 05 bubnmoreka [IOK
«M3ydeHune CTpoeHus MOJOBBIX ' https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOITpenaparax»
99 WNHnuBunyanbHOE pasBUTHE bubnnorexa [IOK
OpraHu3MOB https://m.edso00.ru/863e8436
23 I'enetnka — Hayka o bubmuorexa [LIOK
HAaCJEACTBEHHOCTH U N3MEHUMBOCTH https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIIEOBaHUS
24 npu3HakoB. MoHOTHOpHUIHOE bubmmorexa LIOK
P ' piA https://m.edso00.ru/863e8878
CKpelIBaHNe
UTUOPUTHOE CKPEIIIMBAaHKE. 3aKOH
25 fe3aBI/II;I/IT/IOFO chneILOBaHH;I bubmmorexa [IOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CremieHHOe HaclieJOBaHNE
26 npu3HakoB. JlabopaTopHas pabota 05 bubnmnoreka [IOK

Ne 5 «M3yueHue pe3ynbTaToB
MOHOTHOPHUIHOTO W JTUTHOPHIHOTO

https://m.edso0.ru/863e8c60



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
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

CKpEUIMBaHUA Y APO30( MBI HA
TOTOBBIX MUKpOIIPEIapaTax»

97 I'eneruxa nona. HacnenoBanue 1 bubnnorexa [IOK
IIPU3HAKOB, CLEIICHHBIX C II0JIOM https://m.eds00.ru/863e8c60
N3menunuBocTh. HenacnencteeHHas
M3MEHUYUBOCTH. JlabopaTopHas
paborta Ne 6. 3yueHue bubnnoreka [IOK

28 . 1 05
MOAU(GUKAITMOHHOW H3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOSHHE BapUAIIMOHHOTO PsJia U
BAPUALIMOHHON KPUBOM»

HacnencrBeHHas N3MEHYMBOCTb.

29 Jlaboparopnas pabota Ne 7. 1 05 bubnnoreka [IOK
«AHanmu3 MyTanui y Apo30¢uibl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHKpOIIpErapaTax»

bu6mmoteka I[IOK

30 Peneriica qenoeka 1 https://m.edso00.ru/863e8d78
PesepBHbIit ypok. O60011eHUE TTO

31 TeMe «HacimencTBEHHOCTD U 1
W3MEHYUBOCTH OPTAaHU3MOB»

bu6mmorexka I[IOK

32 Ceneiuuns kax Hayka  mpouece 1 https://m.edso0.ru/863e9214

33 MeTobI M TOCTHKEHHUS CEJIEKITUHA 1 but6moreka [JOK
pacTeHUI U KUBOTHBIX https://m.edso0.ru/863e9214

34 buorexnonorus kak oTpacib 1 bubnmnoreka [IOK
MPOU3BOACTBA https://m.edso00.ru/863e9336

OBLIEE KOJIMYECTBO YACOB IIO 34 4

[TPOI'PAMME



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

11 KIIACC

Kosaun4vecTBOo yacoB DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka Kourpoabubie | IIpakTnyeckue
n/n Bcero o0pa3zoBaTejbHbIE
padoThI padoThI
pecypchbl
1 DBOJIIOLMS U METOJIbI €€ N3YUCHUS 1 bubmmorexa LIOK
H A ye https://m.edsoo.ru/863ea20e
2 Ucropus pazBuTHs IpeacTaBIeHUN 1 bubnnoreka [IOK
00 3BOJIIOLUU https://m.edso0.ru/863e9570
bubmnorexa [JOK
3 M 1
HKPOIBOTIOLIA https://m.edsoo.ru/863e9cle
[Tomyssius Kak dJIeMeHTapHast
S/IMHUIIA BUJIA H DBOJTFOITHH.
4 Hi160 Ie_llTo HI;}I abota JI\JI'O 1 1 0.5 bubmmorexa LIOK
patoprai p B ' https://m.edso0.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(}OITOTHIECKOMY KPUTEPHIO»
5 JIBroKyIIMe CHitbl (3JIeMEeHTapHbIe 1 bubnnoreka [IOK
(bakTOpBbl) 3BOJIIOLIUU https://m.edsoo.ru/863e9da4
bu6nmmorexa [IOK
6 E i 1
CTECTBEHHBIIH OTOOP 1 €ro GopME! https://m.edso0.ru/863e9ed0
Pe3ynbTarel sBOIIOIUN:
MPUCTIOCOOJIEHHOCTh OPTAaHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas 1 05 bubnuoteka [IOK
pabora Ne 2 «Onucanue ' https://m.eds00.ru/863e9fde
MPUCIIOCOOIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIBHOTO XapaKTepay
8 Hanpasnenus u mytu 1 bubmuoteka [LIOK



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

MaKpO3BOJIIOLIMHI https://m.edsoo.ru/863e9cle

9 HeoOpatumocTs 3BoMONNAN

10 HcTopus sxu3HM HA 3eMIIe U METOIBI
€€ U3y4YCHHUS

1 ['MnoTe3pl NpONCX0KIEHUS )KU3HU bubmmoreka [IOK
Ha 3emiie https://m.edso0.ru/863ea5a6
Pa3zButue xu3Hu Ha 3emIie 1o Ipam bubnnoreka [IOK

12
1 IIEPHOJIaM https://m.edsoo.ru/863eathe
OcHOBHBIE 3TaIbl YBOJIOIUN
PaCTUTENTBHOTO U )KUBOTHOTO MHUPA.

13 [IpaxTuueckas padora Ne 1 05 bu6mmoteka LIOK
«M3y4eHne NCKOMMAeMBbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
pacTeHHIA ¥ )KUBOTHBIX B
KOJUICKIUSX)»

14 CoBpemeHHas cucTeMa bubnnoreka [IOK
OpraHUYeCKOro MUpa https://m.edsoo.ru/863ea48e
OBOJIIOIHS YeJIOBEKA bu6nmmoteka [IOK

15
(aHTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
JiBuoxymiue cuiibl ((pakTopsl) bubnuorexa [LIOK

16
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaTUH SBOJTIOLNUN
YeJoBeKa

18 UYenoBeueckue pachl ¥ IPUPOTHBIC bubnmnoreka [IOK
ajarnTaly 4yeiaoBeKa https://m.edsoo.ru/863eaea2
PesepBHbIit ypok. O6001IeHHE TTO

19 TeMe «BO3HUKHOBEHHE U pa3BUTHE

JKA3HU Ha 3eMiie»



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20

DKOoI0THUs KaK HayKa

Cpe,I[bI 00UTaHUS U DKOJOTHUSCKUE

bubnnorexa [IOK

21
(baxTopsI https://m.edsoo.ru/863eafec
AOGuotnueckue GpaKTopbl.
Jlaboparopnas pabora Ne 3.
«Mopdonoruyeckne 0COOCHHOCTH
. bu6mmoreka [IOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanus». JlJaboparopras padora
Neo 4. «Bnusinue cBeTa Ha POCT U
pa3BHTHE YEPEHKOB KOJICYCa
bubnnorexa [JOK
23 b
HOTHYCCKNC (aKTOpE! https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisiuuu. [Ipaktuyeckas padbota
24 Ne 2 «IToacuét mnoTHOCTH 0.5
MOMYJISIIIUI Pa3HBIX BHIIOB
pacTeHui
o5 Coob1ecTBa OpraHU3MOB — bubnnoreka [IOK
O1o1IeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHUE CUCTEMBI bubmuoreka [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TTOKA3aTeJTH SKOCHCTEMBI.
27 DKOJIOTHYECKUE TUPAMUIbI bubmmorexa [IOK
. PEVIVARE https://m.eds00.ru/863eb5fa
CaoiictBa 3kocucreM. Cykieccns
28 [IpupoHbIE SKOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

30 buocdepa — rinodanbHas 1 bu6mmotexa LIOK
JKOcHUCTEMA 3eMIIN https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnnoreka [IOK
ounochepsl https://m.edsoo.ru/863ebd16

32 YenoseuecTBO B Onocdepe 3eminn 1

33 Cocy1ecTBoBaHUE TPUPOIBI K 1 bubnnoreka [IOK
4YeJI0BEUECTRA https://m.edsoo.ru/863ebale
PesepBHblIil ypok. O600111€HE TEMBI

34 «Co00111eCTBa U DKOJIOTHUECKHUE 1
CHCTEMBD»

OBIIEE KOJIMYECTBO HACOBIIO 34 25

[TIPOT'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorwus, 10 kmace/ [Naceunuk B.B., Kamenckwmit A.A., PyomioB A.M. u npyrue
/Tloxn pen. [Taceunuka B.B., Akiinoneproe o0miecTBo «M3maTenbcTBo
«IIpocseuieHue»

* buosnorwus, 11 kimacce/ [Taceunuk B.B., Kamenckuit A.A., PyomoB A.M. u npyrue
/Tloxn pen. [Taceunuka B.B., Akiimonepnoe o0miectBo «M3naTenbeTBo

«IIpocsemenne»

METOJIUYECKHUE MATEPHUAJIBI IJI5S1 YYUTEJISL
Ypoku ouonoruu B 10 knacce. Meroamaeckoe mocodue; Y poku ouonoruu B 11

Kjacce. MeToauueckoe nocooue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

POIII






		2024-08-28T17:16:15+0700
	Лезгова Анастасия Николаевна
	Я являюсь автором этого документа




