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HOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpaMmbl IO OUOJIOTUU TEOPETHUECKYIO OCHOBY ISl OTIPEICJICHUS TIOAX0/I0B
K (opmupoBaHHIO coiepxkaHus ydeOHoro mnpenMera «buonorus» cocraBuiIM: KOHLENTYyaJbHbIE
nonoxkeHuss ®I'OC COO o B3anMO0OYCIOBICHHOCTH IIEJIEH, COJEPIKaHMs, PEe3yJIbTaTOB O0yUEHUS U
TpeOOBaHUI K YPOBHIO IOATOTOBKM BBITYCKHHMKOB, MOJOXEHHS 00 OOUIMX WENsAX M NPHHLIUIAX,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeaHero odiero oopazoBanus B Poccuiickoit
Oenepanuu, a TaKKe MOJOKEHUS 0 creruduke Onoyoruu, e€ 3HaUeHUU B TTO3HAHUU JKUBOM MPUPOJIBI
u o0ecredyeHrur CYIIECTBOBAHMS 4YesloBedeckoro oobmiectBa. CoriacHO Ha3BaHHBIM IOJIOKECHUSM,
orpezieNieHbl OCHOBHBIE (DYHKIIMH ITPOTPAMMBI 10 OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma mo Owonoruu AaéT MpeACTaBIEHUE O IEeNsX, 00 oOmiei crpaTeruu OOydeHWS,
BOCIIUTAHMS U Pa3BUTUSL OOYYAIONIIMXCS CPEACTBaMHU yueOHOro mpeamera «buonorusy», onmpenenser
o0s13aTeNIbHOE MPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpY, paclpelneiieHHe MO pasfesiaM U TeMaMm,
PEKOMEHIYEMYIO MOCIIE0BATEILHOCTh U3YUeHHs Y4eOHOr0 MaTrepHraia ¢ Y4ETOM MEXIPEAMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKM OO0pa30BaTEIbHOrO IIPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
oOyvaromuxcs. B mporpamme mo OHONOTHM Tak)Ke YYMUTHIBAIOTCA TPeOOBaHMS K IUIAHUPYEMBIM
JTUYHOCTHBIM, METANPEeIMETHBIM U MPEAMETHBIM pe3yiabTaTaM oOydeHus B (OPMUPOBAHUU OCHOBHBIX
BUJIOB Y4e€OHO-II0O3HABATEIHHONU JAESITeIbHOCTU/y4eOHBIX JEeHCTBUN OOYyYaromMXcs IO OCBOCHUIO
coJiepkaHusl OMOJI0rM4ecKoro oopa3zoBaHusl.

B mporpamme mo Owmomornum (10-11 kmaccel, 0a30BBIi ypOBEHb) pEaTM30BaH MPHUHIUI
MIPEEeMCTBEHHOCTH B M3YYEHHH OHOJIOTHH, Olarogaps 4emy B HEH MPOCMaTpUBAETCS HANpPaBIEHHOCTD
Ha pa3BUTHE 3HAHWM, CBSA3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
[EHHOCTHBIX OPHUEHTAUH JIMYHOCTH, HIKOJOTHUYECKOTO MBIIIICHUS, IMPEICTaBICHHH O 3J10pOBOM
oOpa3ze *KH3HU U OEpeKHbIM OTHOLIEHHEM K OKpyKarouiedl nmpuponHoil cpexe. [lostomy Hapsiny c
U3yuyeHHeM 00IeON0IOTHYEeCKUX TEOPUH, a TaK)Ke 3HAHUN O CTPOEHUM >KMBBIX CUCTEM Pa3HOIO paHra
U CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HHUX IPOLECCOB B IporpamMme MO OMOJIOTHU YAEIEHO
BHUMAaHHE HMCIIOJIb30BAHUIO MTOJTyYSHHBIX 3HAHWW B IMMOBCEIHEBHOW JKU3HU JUISL PEIICHHUS TPUKIIAIHBIX
3aJ1a4, B TOM 4ucie: NpopUIaKTUKN HACJIECTBEHHBIX 3a00I€BaHMI yenoBeKa, MEJUKO-TeHETUYECKOTO
KOHCYJIbTUPOBaHMsI, OOOCHOBaHMsI 3KOJOIMYECKH L€1ecO00pa3HOro IOBEIEHUs B OKpYXarolen
NPUPOJHOM cpelle, aHalu3a BIMSAHUS XO3SHCTBEHHOH JEATEIbHOCTH YEIOBEKa Ha COCTOSHUE
MPUPOJHBIX M HMCKYCCTBEHHBIX DKOCHUCTEM. YCHJICHWE BHUMAHHUs K TPUKIAJHOW HAIPaBICHHOCTH
yueOHoro mnpeaMera «buosorus» TPOIUKTOBAHO HEOOXOIUMOCTHIO OOECIEUEHUs] YCIOBHM s
pelieHust OAHOM M3 aKTyaJlbHBIX 3a7ay IIKOJBHOTO OHOJIOTHYECKOro o00pa3oBaHus, KOTOpas
npeanosiaraer (GpopMHpPOBaHHE Yy OOYYaIOIUXCS CIIOCOOHOCTH aJalTHPOBAaThCS K HM3MEHEHUSIM
JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHe cpeaHero ooOmiero o0pa3oBaHUs 3aHMMaeT BaxkHoe Mecto. OnHa
obecrieunBaeT GOpMHUPOBAHKE y 00yUAIOIINUXCS IPEJICTABICHUI 0 HAyYHOW KapTHHE MHpA, paclIupseT
1 0000IIaeT 3HaHUS O )KUBOH MpHPOJE, €€ OTINYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpraHU3alluy U
SBOJIIOIUH, CO3MaéT YCIOBHS JJIsi: TIO3HAHUS 3aKOHOB JKMBOM TIPUPOABI, (OPMHPOBAHUS
(YHKIIMOHATBHOW TPAMOTHOCTH, HABBIKOB 3JJ0POBOTO M 0€30IacHOro oopasa *HU3HHU, IKOJIOTHUECKOTO
MBILUIEHUS], IEHHOCTHOTO OTHOIICHUS K KUBOM MPUPOJIE U YETOBEKY.

Bosbiioe 3HaueHne OMONOTHS UMEET TAKXKE JJIS peIleHUs BOCHUTATENbHBIX U Pa3BUBAIOIIMX
3a7ad  cpeaHero oO0mero o0pa3oBaHUs, colUanu3anmuu oOydaronuxcs. M3ydenue Owmosioruu
obecrieynBaeT  ycIOBHS JUISI  (OPMHPOBAHUS  WHTEIUICKTYaJbHBIX, KOMMYHUKAIlMOHHBIX U
MH(POPMAIIMOHHBIX HABBIKOB, 3CTETHUECKOW KYJIbTYpPbI, CIIOCOOCTBYET WMHTETpaluU OMOIOTHUECKUX
3HaHUI C TPeNCTaBICHUSMHM U3 JPYTHX YYeOHBIX NPEAMETOB, B YacCTHOCTH, (DU3HMKHU, XUMHHU U
reorpaduu. HazpanHble monoxeHus: 0 npeaHa3HadyeHuu yuyeOHoro npenmMera «buonorus» cocraBuim
OCHOBY [UIsl OIpeneseHus] TMOAXOAOB K OTOOpPY M CTPYKTYPUPOBAaHUIO €ro COJEpKaHws,
MIPEJCTABICHHOTO B IIPOrpaMMe M0 OHOJIOTHH.



Otb6op conepxanus yueOHOro mpeamera «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
MO3UIMK KYJIbTYpOCOOOPa3HOTO MOJX0/a, B COOTBETCTBUM C KOTOPHIM OOydYarouiuecs IOJIKHBI
OCBOUTH 3HAHMSI M yMEHHUSA, 3HauuMMble A (opMHUpoBaHUS OOIIEH KyJIbTYpBHI, OMpEAEIoNIne
aJieckBaTHOE IIOBEJICHHWE 4YeJOBeKa B OKpYXKalolell MNpupogHOW cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHON KU3HM U TMPAKTHUECKOW JeAaTeabHOCTH. Ocoboe MecTo B 3TOM CHUCTEME 3HAHHM
3aHUMAIOT 3JEMEHTHI COJEpIKaHUs, KOTOPBIE CIY>KaT OCHOBOH Ut (hopMUpOBaHUS MPEACTABICHUI O
COBPEMEHHOM EeCTECTBEHHO-HAyYHOW KapTHUHE MHpa M IEHHOCTHBIX OPHEHTAlUSAX JHMYHOCTH,
CHOCOOCTBYIOUINX I'YMaHU3alUK OHOJIOTHYECKOro 00pa3oBaHUsl.

CtpykTypupoBaHHe coAepKaHMS ydyeOHOro Marepuaja B MporpaMme IO OHOJIOTHUHU
OCYIIECTBIICHO C Y4ETOM NMPHUOPUTETHOT'O 3HAYCHHUS 3HAHUH 00 OTIMUUTEIBHBIX OCOOCHHOCTSIX KHBOMN
PUPOJIBI, O €€ YPOBHEBOI OpPraHU3aIMH U SBOJIIOLUHU. B COOTBETCTBUM C 3TUM B CTPYKTYpE Yy4eOHOTO
npenMera «buosorus» BBIIENEHBI CIEAYIOUIME coaep)kareiabHble JIuHUU: «buonorus kak Hayka.
Metoasl HayduHoro mo3HaHus», «Kierka xak Ouonoruyeckas cucrema», «OpraHumsm Kak
Oouosornyeckas cucremayn, «CucreMa u MHOrooOpasue OpraHMYeCKOro MHUpPay, «IBOJIOLUS KUBOH
MPUPOIBD), «IKOCHCTEMBI M MPUCYIIHE UM 3aKOHOMEPHOCTH.

Lenp wusydyenuss yuebHoro mpenmera «buomorus» Ha 0a30BOM YpPOBHE — OBJAJICHUE
00y4aroIUMUCS 3HAHUSIMA O CTPYKTYPHO-(DYHKIIMOHAJILHON OpraHU3alliy >KUBBIX CHUCTEM Pa3HOIo
paHra U nMpuoOpPETeHHE YMEHHI HCIOIh30BaTh ATH 3HAHUS I TPAMOTHBIX JICHCTBHIA B OTHOIICHHUU
00BEKTOB JKUBOW TIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TTPOOIICM.

Joctuxenne 1end wu3ydeHus ydeOHoro mnpeamera «buomorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs peleHueM CIeAYyIomnX 3a1ay:

OCBOCHHE OOYYAIOUIMMHCS CHCTEMBl 3HAHUK O OMOJOTMYECKHX TEOpHSX, YUYCHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIIOTE3axX, MPaBHIaX, CIyKAIIUX OCHOBOW JJisi (POPMHUPOBAHUS TPEACTABICHUN O
€CTECTBEHHO-HAYYHON KapTHMHE MHUpPA, O METOJaX HAay4yHOTO MO3HAHUS, CTPOCHHH, MHOTOOOpa3uu U
OCOOCHHOCTSIX JKHMBBIX CHCTEM pAa3HOTO YPOBHS OpTraHU3AllMM, BBIIAIOIIUXCS OTKPBITHIX U
COBPEMEHHBIX HCCIIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHHe Yy OOYYaIOUIMXCS IMO3HABATEIBHBIX, HHTEUIEKTYaIbHBIX H TBOPYECKUX
CIOCOOHOCTEH B Mpollecce aHaIK3a JAHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTHH HAyYHBIX B3TJISA0B, UACH U
MOJIXO0JIOB K U3YUEHHIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3allNY;

CTaHOBJIEHHE Yy OOydYaromuxcs oO0med KylbTypsl, (DYHKIIHOHAIBHOW TPaMOTHOCTH, Pa3BUTHE
YMEHHUH OOBSICHATH M OICHWBATH SIBJICHUS OKPYXKAIOIIETO MHpA YXUBOW MPUPOJLI HA OCHOBAHHUU
3HAHUU U OTBITA, MONYUYEHHBIX IPU U3YYEHUU OHOJIOTHH;

(dbopMupoBaHue y 00y4aromuXcsi YMEHUH HILTIOCTPUPOBATh 3HAUEHHE OMOIOTUYECKUX 3HAHUH B
MPAKTUYCCKOW JISATCIIBHOCTH YeJIOBEeKa, PAa3BUTHH COBPEMEHHBIX MEIHUIMHCKUX TEXHOJOTHHA H
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOSXKIEHHOCTH B BO3MOXXHOCTH TO3HAHUS YETOBEKOM KHBOM TPUPOJIBI,
HE00XOAUMOCTH OEpEeKHOT0 OTHOMIIEHUS K HEH, COOMIOJCHHS ITHYECKUX HOPM MpPU IMPOBEACHUHU
OMOJIOTHYECKHUX HCCIICIOBAHUMH;

OCO3HAaHHWE IICHHOCTH OWOJIOTUYECKAX 3HAaHWH JUIA TIOBBIMICHHWS YPOBHS OKOJIOTHYECKOM
KYJIBTYpBI, 17151 JOPMUPOBAHHUS HAYYHOTO MUPOBO33PECHHUS,

MPUMEHEHHE TNPUOOPETEHHBIX 3HAHUI W YMEHH B TOBCEJHEBHOW JKU3HH MJIs OIEHKU
MOCTICICTBUI CBOEH NEATEIFHOCTH MO0 OTHOIICHHUIO K OKPYXKAroIeH cpelie, COOCTBEHHOMY 370POBBIO,
000CHOBaHUE U COOIIOICHHE MEp TTPOPMITAKTUKH 3a00JIEBaHUM.

B cucreme cpennero obmero obpasoBanusi «buonorus», usydaemas Ha 0a30BOM YpOBHE,
SBIIICTCS O00S3aTebHBIM yYeOHBIM TPEIMETOM, BXOJSIIMM B COCTaB MPEIMETHONW objacTu
«EcTecTBeHHO-Hay4YHBIE MTPEIMETHI.

st m3ydenuss OMojiorud Ha 0a30BOM YPOBHE CpEIHEro o0Iero oOpa3oBaHHsl OTBOIUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Heneno), B 11 kiacce — 34 vaca (1 1yac B Hezenio).



COJEPKAHUE OBbYYEHUA

10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIECTBEHHBIMU, TEXHUYECKUMU U APYTUMU
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HAYK.

MeTop1 TO3HAHUS KUBOM MPpUPObI (HAOII0eHUE, SIKCIIEPUMEHT, OMKMCAHUE, U3MEpPEHHE,
KJaccuukanms, MOJASITMPOBAHNUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

IToprpersr: Y. apsun, I'. Mennens, H. K. Konpos, k. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeTo/IbI TO3HAHUS KUBON TPUPOIBD.

JlaGopaTopHble H NpaKkTH4YecKHe padoThI:

[Tpaktnueckast pabora Ne 1. «lcnonbp3oBaHuE pa3iIMYHBIX METOJOB IPHU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosioruu. OTIudMe >KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

CgoiictBa OuocucteM UM HX pa3HooOpasue. YPOBHU OpraHu3alud OHMOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALHOHHO-BHIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumuu:

Tabmuupel u cxembl: «OCHOBHbIE NPHU3HAKU KU3HU», «YPOBHU OpraHU3ALMHN KUBOU
MIPUPOIBI».

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpOJ3JIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

OyHKUMHA BOJBI M MUHEPAIbHBIX BELIECTB B KieTke. [loanepxkaHue OCMOTHYECKOTO
Oananca.

benku. CocraB u cTpoeHne 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHHUMbIE€ AMHMHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETUYHAs W YETBEPTHUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

®epMeHThl — Ounosiornyeckue KaraiauzaTopbl. CTpoeHue ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamuubl. Otmianuus  ¢GEpMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

VYrneBoabl: MOHOCAXapH bl (TIII0K03a, pubo3a U 1e30Kcupru003a), Aucaxapubl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPOGHOOHBIE
cBoiicTBa. buonornueckue GpyHkuuu nunuaoB. CpaBHEHUE YIIIEBOAOB, OEIKOB M JIMIUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunnoseie kucinotel: JIHK u PHK. HykneoTunbl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxumuun PHK. Bugst PHK. AT®: crpoenue u

byHKIMN.



[{utonmoruss — Hayka o kjerke. KiieTouHass Teopusi — mpuUMep B3aUMOJCUCTBUS UIEH U
(aKTOB B HAYYHOM MO3HAHUU. METO/IbI U3YUEHHSI KIICTKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie nmpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
MeMOpana, mosekyibl JJHK kak renernueckuii ammapar, cCucTeMa CHHTE3a Oeka.

Tunsl KIETOK: JyKapuoTHYeckas U mpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
npokapuoTudeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHHE 5yKapHOTHUYECKON KIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAsl CTEHKA, IIMKOKAJIMUKC, UX (YHKIUU.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmaszmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MMUTOXOHAPUH, IIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA U IIACTHI.
Buner mnactun. HememOpaHHble oOpraHouAbl KJIETKU: PUOOCOMBI, KIIETOYHBINA EHTP, HEHTPUOIIH,
PECHUYKHU, KI'yTUKH. DYyHKIIMY OPraHOMI0B KJIETKU. BriatoueHusl.

SAnpo — perynsaTopHslil neHTp Ki1eTku. CTpoeHue saapa: saepHas o0o0j0uKa, KaproIiasma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«Pacnpenenenre XuMHUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuubr u cxemsl: «lleproanueckas TaONMIAa XUMHUYECKHX JIIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTe3 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHne 3yKapuoTHYECKON
KIeTKkn», «CTpoeHHe XUBOTHOM KIETKM», «CTpOeHMEe pacTUTENbHOM KieTKn», «CTpoeHue
MPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y TIIeBOJbD, «JIUmuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
U3MEpPEeHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PacTUTEIbHBIX, KUBOTHBIX M OAaKTEpPHAIBHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopaTopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopHast pabora Ne 2. «M3ydeHue CTPOEHHUS KJIETOK DPACTEHHUH, >KUBOTHBIX W
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WIH MeTa0ONu3M. ACCUMWISAIMS (IIaCTHYECKUd OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUU B IOHUMAHUHU METa0OIU3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BELIECTB U ITPEBPALLICHUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas u TeMmHOBas ¢a3bl ¢orocuHTe3a. Peakiuu ¢oTrocuHTE3a.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IS KU3HHU Ha 3emiie. Briusane ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocHuHTe3. XEMOCHHTE3UPYIOIIUe OakTepuu. 3HAYCHHE XEMOCHHTe3a JUIsl KU3HU Ha
3emie.



DHepreTuyeckuidi OoOMEH B  KJeTKe. PaciieruieHne  BemecTB,  BBIACICHUE |
AKKyMYJIMPOBAHHE SHEPTUHU B KJIETKE. DTarbl YHEPreTUUECKOTo oOMeHa. [ ko3, bpoxkenue n
ero Buabl. KucinopoaHoe oOKuCI€HHE, WIM KJIETOYHOE JbixaHue. OKHUCIHUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHa.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmamus u JHK. Peamuzamus
TeHEeTUYeCKO MH(popMalMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
matpuunblii cuaTe3 PHK. Tpancnsanus — 6nocunres 6enka. Dtanbl Tpanciasiuuu. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OeKa.

Heknerounsie QopMbl ku3HM — BHpPYChL. Mcropuss oTkpeiTus BupycoB (/1. U.
WBanoBckuit). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IUKJIA BUPYCOB. bakrepunodaru. bonesnu
pacTeHHUid, )KUBOTHBIX U YEJIOBEKAa, BhI3bIBAEMBIC BUpycaMu. Bupyc uMMyHOIedUIIUTa YETOBEKA

(BUY) — Bo30oymutens CIIMJla. OOpaTHas TpaHCKpUNIMS, peBepTra3a U HHTErpasa.
[TpoduiakTrka pacpocTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.
JdemoHcTpaumuu:

IToptpetsr: H. K. Konsnos, /. . UBanosckui, K. A. Tumupsizes.

Tabmuubt u  cxembl: «Tumbl  nutanus», «Merabonusm»,  «MUTOXOHAPUAN,
«QHepreTuueckuil oomMen», «Xmoporuact», «Porocunres», «Ctpoenune IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«bakrepnotdarn», «Crpoenne wu sku3HeHHBIH 1wmka Bupyca CIIWJla, OGaxrtepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: Mojenu-anmukanuu «Yasoenue JJHK u tpanckpunums», «buocuntes
Oenka», «CTpoeHue KIeTKn», Mosiens cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, MiaM KU3HEHHBIA 1Mk kineTku. MuTepdasza u muros. I[Ipoueccsl,
npoTekaromue B uHTepdasze. Permmukanus — peakuuss marpuyHoro cunte3a JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapuOTHUIl. JMIUIOWIHBIM M TarIOUAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenne xnetkn — muro3. Cragmm muto3a. IIpomecchl, NpoucXondlIMe Ha Pas3HbBIX
CcTausgIX MUTO3a. bromorndeckuii CMBICII MHTO3a.

[Tporpammupyemasi ru0esb KIETKH — allonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MoyioBoe. Bunapl  Oecrnonoro
pPasMHOXKEHUS: JIeNICHHE HAaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30OBaHUE,
BEreTaTuBHOE pa3MHOKeHue. VCKycCTBEHHOE KIIOHHMPOBAaHHE OPraHU3MOB, €0 3HAUEHUE JUIS
CEJIEKIIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECroI0ro.

Meiio3. Cragun Meiosza. Ilpouneccsl, nmpoucxonsamue Ha craausx Mmeios3a. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornuecknii cMbIC M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y >KMBOTHBIX. [losioBBIE Kene3bl:
CEeMEHHUKU M su4YHUKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CriepMaTo30ui,
AWIEKIeTka) — crepmaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTpPOEHHs SIHMLEKIETOK |
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHUE, TacTPYIsLus,
opranorenes. IloctamMOpronansHOe pa3BUTHE. THIBI MOCTAIMOPHOHAIBHOTO Pa3BUTHS: IPAMOE,



HemnpsiMoe (JIMYMHOYHOE). BiusHuMe cpeipl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IIBETKOBOIO PAcTEHUS: CTPOEHUE CEMEHM, CTaJUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OII0JOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pPacTeHUN», «JleleHne KIIETKU
OaxTtepuii», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMb», «KIeTOUHBINH UK,
«Permmukanus JJHK», «Murtosy, «Meiosy, «lIpsimoe u Henpsimoe pa3Butue», «l amerorenes y
MJIEKONUTAIOIIUX U YeNloBeKa», «OCHOBHBIE CTaJUU OHTOTE€HE3a».

O0opynoBaHue: MHUKPOCKOI, MuUKpornpenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIET0Y,
«Siueknerka miekonutaroulero», «KapuoknHe3 B KIETKax KOpelika JyKa», MarHuUTHas
Mo ieb-anmaukanus «/lenenue knetkny», monens JJHK, Moxens meTadaznoit XpoMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlabopaTtopHnast pabora Ne 3. «HaOmroieHne MUTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopuas pabota Ne 4. «/3yueHue CTpPOEHHS TMOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum renetuku. Mcrtopus pasButus reHetuku. Ponb nuronorun u
SMOPHOJIOTHH B CTAHOBJICHUH T'€HETHKHU. BKita poCcCUICKUX U 3apyOeKHBIX YUEHBIX B PA3BUTHE
FeHETUKU. MeTobl TEeHETUKH (TUOPUI0JIOTUYECKUM, LHUTOT€HETUUYECKUM, MOJIEKYJISIpHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasl B
CXeMax CKpelluBaHuM.

3aKOHOMEPHOCTH  HACJENOBAaHUS  IPU3HAKOB, ycTaHOBIEeHHble [.  Mennenem.
Monoru0OpuaHO€e CKpelrBaHie. 3aKOH eIMHO-00pa3us ruOpuI0B repBoro nokojaeHus. [Ipasuno
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus Mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe  ckpemMBaHue. 3aKOH  HE3aBUCHMMOIO  HACJIE[OBAaHUS  MPHU3HAKOB.
[{uToreHeTnyeckne OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpEIlBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIEIeHHsI TEHOTUIIA OCOOU.

CueruieHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno clelIeHHOMY
HacJIeJOBaHMIO reHoB. Hapylienue cuenieHus reHoB B pe3ybTaTe KpOCCUHIOBEpA.

XpOoMOCOMHas TeOpHsl HACJIECTBEHHOCTH. | eHeTHueckne KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIICHHE N0JIa. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
IOJIOM.

N3meHunBOCTh. BUibl ”3MEHYMBOCTHU: HEHACIIEICTBEHHAs U HacleACcTBeHHas. Poib cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKA MOIU(PUKALUOHHOW HW3MEHYMBOCTH.
Bapuauvonssiii psn v BapuanronHast kpupas. Hopma peakiuu npusnaka. KonuuecTBeHHbIE U
KaueCTBEHHbBIE MPU3HAKU U UX HOopMa peakiuu. CBoiCcTBa MOAM(PUKAIIMOHHON N3MEHYHBOCTH.

HacnencTBenHnas, iy reHoTunuyeckas, "3MeH4MBocTh. KoMOMHATHBHAST M3MEHYUBOCTb.
Meiio3 W T0JOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTalmoHHas
u3MeH4nBOCTh. Krnaccugukanuss MyTanuii: TeHHBIE, XPOMOCOMHBbIE, TeHOMHBbIEe. Yacrora u
NPUYMHBI MyTalii. MyTareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACTIEICTBEHHOM
n3menurBocty H. M. BaBunosa.



BHesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOIbl TE€HETHUKH YEJIOBEKA:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYISIPHO-
reHetudyeckuid. COBpEeMEHHOE OIpEeAeNICHUE TE€HOTHUIIA: ITOJHONCHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomomibto [1l[P-ananuza. HacnenctBenusie 3a0onieBaHus
YelloBeKa: TIeHHble O0o0yie3HH, OO0JIE3HM C  HACJIEACTBEHHOM  MPEeapacroyioKEHHOCTBIO,
XpoMocoMHBIE Oone3Hu. ComaThdeckue ¥ TeHepaTHBHbIC MyTanuu. CTBOJOBBIE KIICTKH.
[TpuHUMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUEHUS T€HETHUECKUX
Oone3nell. MeauKO-reHeTHUeCKOe KOHCYJIbTUPOBAHHME. 3HAYCHHE MEAUIIMHCKOW T€HETUKHU B
MPEIOTBPALICHUH U JICUCHUU TeHETUIECKIX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBmiios.

Tabmumer 1 cxeMbl: «MOHOTHOPUIHOE CKPENIUBAHUE U €r0 UTOTSHETHYECKAass OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[UTOTEHETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3auMozeiicTBUe auieNbHbIX T€HOBY, «I €éHeTHuYecKue KapThl PaCTEHUM, JKUBOTHBIX
u 4denoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTU HACJIECIOBAHMS, CIEIUIEHHOTO C IIOJIOMY,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl wu3MeHumBOCTHY», «MoOaupuKammoHHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-gakropay, «['eHeTHKa Tpymnn KpoBu», «MyTalroHHas
U3MEHUYUBOCTbY.

OGopynoBanue: Mojenu-anuimkanuun «MoHoruOpuaHoe ckpemuBaHuey, «HemnomHnoe
TOMUHUpOBaHUE», «Jlurubpumnoe ckpemuBanuey, «llepekpéct XpomMocom», MHUKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, mytanuu (HopMbl KPBUTEEB U OKPACKHU Telna), repdbapuit
«I"'opox moCceBHOW».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEIIUBaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

Jlaboparopuas padota Ne 6. «M3yuenre MoauPUKAITMOHHON U3MEHUUBOCTH, TOCTPOCHHE
BAPHALIMOHHOTO Ps1a U BAPUALIMOHHON KPUBOM».

Jlaboparopnas pabora Ne 7. «Anamu3 wmyranuil y Jpo3oduibl Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTuaeckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuust KaKk HayKa ¥ mpouecc. 3apoKJICHHE CeIEKINU U JoMecTukanus. Yuenue H. U.
BaBuiioBa 0 IeHTpax NPOUCXOXKIEHUS M MHOT000pas3us KYIbTYPHBIX pacTeHuid. LleHTpsl
MPOUCXOKICHUS IOMALTHUX KUBOTHBIX. COpT, MOPO/A, ITAMM.

CoBpeMeHHBIE METOBI CeNeKIH. MacCoBbId U MHAUBUAYATBHBIM OTOOPHI B CENEKIIUU
pacTeHu# U XUBOTHBIX. OI[EHKA dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — WHOPUIUHT.
Yucras nuHusa. CkpemmuBaHMe YUCTBHIX JWHUK. ['ereposuc, wim THUOpUIHAS —CHIIA.
HeponctBenHoe ckpemmBanue — ayTOpuauHr. OtmanéHHas rulOpugusanus U e€ YCHeXH.
HcKkyCcCTBEHHBIN MyTareHe3 M IMOJYyYEHHUE MOJUILIONJ0B. J{OCTHKEHUSI CEJIEKIUH PACTEHHUI,
KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pexomOunanTHOH JIHK wu Tpancrennsix opranusmoB. Knerounas wumxeHepus. Kierounsie
KyJlIbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHE pacTeHni. KiloHupoBaHue BbICOKOIPOIYKTUBHBIX



CEIbCKOXO03SHMCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE W JTHYeckue mpodiemel. MO —
TeHETHYECKU MOAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, M. ®@. liBaHoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbI MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHuii», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJabTypHBIX pacTeHui», «OTaanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounole KylabTypbl U KIOHUpOBaHUE», «KOHCTpyHMpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sICTBCHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOABI U JIOCTHIKEHHUS CENEKLMU PACTeHHH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosnronMOHHAs OHOJIOTHS.

[IpeanocbUIKM BO3HUKHOBEHHS! JBOJIIOIMOHHOW TEOPUHU. DBOJIIOIMOHHAS TEOpHs U €&
MecTO B OMoj0ruu. BiysHue 3BONMIOLMOHHOM TeOpHH Ha pa3BUTHE OUOJIOTMU U IPYTHUX HayK.

CBuzerenscrBa 3Bomonuu. [laneoHTosOrMYeCKUe: IOCIENOBATENBHOCTh IOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKON JieTonucH, nepexoansie popMel. bruoreorpaduueckue: cxoacTBo
U paznnume GayH 1 Qpiop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iIUyusl 3MOPHUOHOB PAa3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMUYECKHE: CXOACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX IMyTeH y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBUHU3MA.
JIBIOKyle CHiIbl  SBOJIIOLMH  BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HeompeaenéHHas H3MEHYMBOCTb, OOphOa 3a CylIeCTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus 3Bonmonun (CTI) u e€ ocHOBHBIE TIOJIOKEHUS.

MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U DBOJIIOLIUN.

JBmwxymume cuibl ((hakTopbl) HBOJIOLNUHM BUAOB B MpHpoJE. MyTallMOHHBINA Mpolecc U
KOMOHMHATUBHAsT W3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U Apedd reHoB. M3onmauusa u
MUTpaIus.

EcrectBennblii oTO0p — Hampapistomuil ¢daktop 3Bomonnud. DopMbel ecTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Boioluu. [IpuMepsl npucrnocodieHuit
y opranuzmMoB. ApoMop(ho3bl U UIN0-aJalTalHH.

Bun wu BumooOpazoBanue. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000Opa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOe.

Makpospomonus. @opMbl 3BoIOLMK: (DUIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napaniensHas. HeoGpatumocTs 3Bosmonuy.

ITpoucxoxzaeHne  OT  HECNELUAIU3UPOBAHHBIX  INPEIKOB. [Iporpeccupyromias
cnenuanu3anus. AganTuBHas pajananus.



JdemoHcTpaumuu:

[Toprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmuuplr u  cxembl: «Pa3BuTHe opraHuyeckoro mupa Ha 3emiie», «3apoJibliin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 3a CYIIECTBOBaHHEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpa3ue copToB pacTteHuii», «MHOroodpasue mopoj
JKUBOTHBIX, «ITomynsiumy, «MyTanuoHHas U3MEHYUBOCTHY, «Apomopdo3bI»,
«Unnoanantamumny, «OO0mas aereHepauus», «JBrkymue cuibl sBomronuny, «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsuna», «bopwba 3a cymiectBoBanue», «IIpucrnoco0n1eHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O06opynoBaHue: KOJJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUTIAMH OKPACKH, HA0OP TUIOI0B U
ceMsiH, Kosutekuust «[Ipumepbl 3alUTHRIX MPUCTIOCOOTIEHHUH Y )KMUBOTHBIX», MoJieinb «OCHOBHBIE
HaIpaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJieNb «CTpOeHUE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KOeKIus «DOpMBI COXPaHHOCTH HMCKONAeMbIX
KUBOTHBIX W pacTeHUil», Moaenp anmuukauusa «llepekpéct XxpomMocom», BIa)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKU TEJa).

JlabopaTopHble 1 NpakTHYeCKHE PAadOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUIO».

Jlaboparopunas pabora Ne 2. «OmnucaHue NPUCIIOCOOIIGHHOCTH OpraHu3sMa ©u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHayuHbIe TPEJCTaBICHUS O 3apOXKACHUU KW3HU. HayuHble rUnoTe3pl BO3SHUKHOBEHHS
JKU3HM Ha 3emuie: aOWoreHe3 M MaHCIepMus. XUMUYecKas SBONIONUS. AOWOTEHHBIM CHHTE3
OPraHMYECKHUX  BEILECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronny. HavanbHble Tansl Ouonorudeckoit somtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HMKHOBEHHE NMPOTOKJIETKHU. [lepBble KIETKH U UX
sBONMIOLMA. PDOPMHUPOBAHKNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pa3Butne >xku3Hu Ha 3emie 1o 3paM U nepuoaaMm. Karapxeil. Apxeiickas u
npotepo3oiickast 9pel. [lanmeos3oiickas spa u €€ mepuonbl: KeMOPUHUCKHM, OPIOBUKCKHM,
CUJIypUIHCKHUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHH.

Me3o30lickas 5pa U €€ NEepUoIbl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIOTEHOBBIH.

XapakTepucTuka KJIMMaTa M TeoJIoTUYecKuX MpoieccoB. OCHOBHBIE 3Tallbl 3BOIIOLUHI
pPacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

CucremMa opraHM4ecKoOro Mupa Kak OTpa’keHue HBOJOLHUU. OCHOBHBIE CUCTEMATHUECKUE
TPYIIIBI OPTAaHU3MOB.

OBojronusl 4eloBeKa. AHTpPOMOJOrus Kak Hayka. Pa3BuTue mpenctaBieHHid o
IIPOUCXOXKIECHNUN YesloBeKa. MeTo1bl M3yueHus: aHTpornorenes3a. CxoAcTBa U pa3indMsl 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0OKEHHUE YEIIOBEKA.

JBuwxymue cuibl  ((paxkTopsl) aHTpomorenesa. HacnencTBeHHass W3MEHUMBOCTh U
€CTeCTBeHHBINH 0TOOp. OOIIEeCTBeHHBI 00pa3 KU3HU, U3TOTOBJICHUE OPYIUN TPYy/Aa, MBIIIJICHHUE,
peub.

OcHOBHBIE CTaguU M BETBU HBOJIIOLMU YEJIOBEKA: ABCTPAIONUTEKH, YEIOBEK yMEbIH,
Uenoexk npsmoxondmuii, YenoBek HeaHaepTanbckui, YemoBek pa3zyMHbld. Haxomaku



MCKOMaeMbIX OCTAaTKOB, BPeMsl CYILECTBOBAHUS, 00JIACTh pacHpOCTpaHEHUsi, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckre packl. OCHOBHBIE OOJbBININME pachl: €BpOTEOUHAs (eBpa3HiicKasi), HETpo-
aBcTpajionjiHas  (9KBaTOpUAJbHAsA), MOHTOJOWJHAs  (a3MaTCcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TPEACTaBUTENIeH YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUA.
EnunctBO uenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

[TopTpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmuue! u cxembl: «Bo3nukHoBeHne CoHEUHON cUCTeMbl», «Pa3BuTHe OpraHu4ecKoro
mupa», «PacrurenpHas kieTka», <«OKuBoTHas kueTtka», «lIpokapuornueckas KieTKay,
«CoBpeMeHHasi CUCTEMAa OpPraHu4eckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEPT CTPOCHUS
YeloBeKa M 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAXOJIOK
MPEeIKOB COBPEMEHHOro uejoBekay, «JlpeBHeimue moan», «/IpesHue moau», «llepBbie
COBpPEMEHHBIE JTIO1», «UenoBeueckre pachl».

Ob6opynoBanue: wmynsixku «lIpoucxoxaeHue uenoBeka» (OIOCTbI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HEaHAEepPTalblla, KPOMAaHbOHIIA), CICHKUA WIM M300pakKeHHs KaMEHHBIX OpyIui
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpbl, pyOuia, ckpebdia), TeoXpoHoJIorndeckasl Tabiuua,
KoJuteK1us «®opMbl COXPaHHOCTH UCKOMIAEMBbIX KUBOTHBIX M PACTEHUID.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[TpakTiueckas padota Ne 1. «3ydeHrne MCKOMAeMbIX OCTATKOB PACTEHHMM U KUBOTHBIX B
KOJUTEKIIUSX .

OKcKypeusi «IBOJNIOLUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAayUHBIM WM
KpaeBeIUECKU My3eil).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

Okonorusi Kak Hayka. 3agadyd M pasfeibl dKOJOTMH. MeToasl JKOJIOTMYECKHX
UCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbpl  oOuTaHMs  OpPraHU3MOB:  BOJHAas,  HAa3eMHO-BO3JYIIHas,  IOYBEHHAs,
BHYTPUOpPraHU3MEHHas!.

Okonoruyeckue (axropsl. Kiaccudukanms skonorndeckux (hakTopoB: aOMOTHYECKHE,
OMOTHUYECKUE U aHTPOIOreHHbIe. JlelicTBHE IKOJIOTMYECKUX (PaKTOPOB HAa OPraHU3MBI.

AbGuotnueckue  (QakTopel:  CBET, TEMIleparypa, BJIaXKHOCTb. DoTonepuoau3M.
[TpucnocoOieHns OpraHu3MoB K JeHCTBHIO aOHOTHYECKHX (aKkTOpPOB. bruojornueckue puTMsl.

buotnueckne  Qaxroppl. Buasl OMOTHMUECKMX  B3aMMOJAEHCTBHHA:  KOHKYpPEHIIHA,
XUIIHUYECTBO, cUMOMO03 U ero ¢opMmel. [lapazutusm, koomnepamus, MyTyajln3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HelTpanu3M. 3HaueHue OUOTUYECKUX
B3aMMOJICHCTBUI JJIS CYIIECTBOBAHUSI OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEpUCTUKHA momyisinuv. (OCHOBHBIE IIOKa3aTeau IOMYJISALNN:
YHUCIIEHHOCTb, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauusd. JuHamuka
YUCIIEHHOCTH MOMYJISIIUY U €€ PeryJsaiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['exkens.

Tabmune! u cxemsl: kapta «[IpupogHbie 30Hb 3eminy, «Cpeibl 0OUTaHUsI OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsmum»y, «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TOMYJISIUU
uHy30pun-TYpenbkn», «Iluiessie memnmy.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:



JlabopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
oOUTaAHUSY.

JlaboparopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA PA3HBIX BUIOB PACTCHUI.

Tema 4. Coo0miecTBa U 3KOJIOTHYECKHE CHCTEMBbI.

CoobmecTBo  opranuzmMoB —  OuoneHo3.  CTpykTypbl  OHOLleHO3a:  BHJOBafd,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonste 00 3KkocucTeMe U OHMOreOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHThl HAKOCHCTEMBI: TPOJAYLEHTHI, KOHCYMEHTBHI, PEAYLEHTHI.
KpyroBopot BemecTB M MOTOK SHEprud B dKocucreme. Tpoduueckue (MUIIEBBIE) ypOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeld S3KOCHCTEMBL: Omomacca,
OPOAYKIHMsI. ODKOJOTHYECKHE MUPAMUAbL: TMPOAYKIMU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
9KOCUCTEM: YCTOWYMBOCTb, CAaMOpEryIsiiusl, pazsutue. Cykieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. buonornyeckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢akTop ycroiunBoctd sKocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuanckoro o 6uocdepe. I'panuiisl, coctaB u CTpyKTypa Omochepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOEHHOCTH Ouocdepbl Kak IN0OATbHON 3KOCHCTEMBI.
JluHamugeckoe paBHOBECHUE B 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTbl BemiecTB M OHMOr€OXMMHYECKHE ILMKIBI JIEMEHTOB (YIyiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emnu. AHTpONOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMYECKHE TPOOIIEMBI.

CocymecTBoBaHMe NpUPOIbl U yenoBeuecTBa. CoxpaHeHue 0MopazHooOpa3us Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpCaMH U MX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Terciu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «Ilumeble nenu», «buoneHos: cocraB u cTpykTypa», «IIpupogHsie
coobmiectBa», «llemn mnuraHus», «OKoJoruMueckas mnupamuaa», «buocdepa u YemoBex»,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMA XBOWHOro Jeca», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHbIE BO3JEHCTBUS HA IPUPOLYY,
«BaxkHeiilme HMCTOYHHMKHM 3arps3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeimias
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsIi d3QpexT», «DaKkTopbl
PaaMOaKTUBHOTO 3arps3HeHus1 6nocdeps», «O0mas cTtpykTypa ouochepsn», «Pactpoctpanenue
xu3HH B Onochepe», «O30HOBHIN dKpaH Ouochepsr», «KpyroBopor yriepoma B Oumocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/JIEJTb-aNTTHKALHS «Tunuunsle OMOIICHO3BD», repbapmii
«PacturenpHble  coobmiecTBa», Kouiekuuu — «buoneHos», «Bpeautenn — BakHEHWIIMX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIbTYp», TrepOapuu ¥ KOJUIEKIIMM pPACTEHUH U KUBOTHBIX,
IIPUHAUIEKALINE K Pa3HBIM AKOJIOTMUECKUM IpynnaM ogHoro Buaa, KpacHas kaura Poccuiickoit
Denepanun, H300paskeHIsI OXpaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BHUOJIOI'MH HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Cormacho ®I'OC COO, ycraHaBmMBalTCsS TpeOOBaHUS K  pe3yjabTaTaM OCBOCHUS
0oOy4arolUMUCS. MPOTrpamMM CpeHero oO0miero o0pa3oBaHUS: JIMYHOCTHBIM, METANpPEJAMETHBIM U
MIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOCHUA IHpeamera «bHOJIOrus» BBIAEICHBI
CJIEAYIOIINE COCTABJISAIONINE: OCO3HAHNE 00YYAIOUIMMHUCS POCCUICKON IPakAaHCKOM UAEHTUYHOCTH —
TFOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOATEIBHOCTH U CAMOOIPEAEIECHUIO, HaJIM4We MOTUBALUU K
00y4eHHIO OMOJIOTHH, IENICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH HAa OCHOBE
KJIIOYEBBIX LIEHHOCTEH W UCTOPUYECKHUX TPAAULUI pa3BUTUS OMOJIOTMYECKOrO 3HAHUS, TOTOBHOCTh U
CIOCOOHOCTh OOYYAOLIMXCS PYKOBOJACTBOBATbCS B CBOEH JESATEIBHOCTH LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, NPUCYIIUMH CHUCTEME OMOJIOTUYECKOTO O00pa3oBaHMs, HAIUYHWE 3KOJOTHMYECKOTO
[IPaBOCO3HAHUs, CIOCOOHOCTH CTAaBUTh LIEJIM U CTPOUTD KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE PEe3yabTAThl OCBOEHUS MpeaMeTa «BHOoJIorush) TOCTUTaloTCs B €IUHCTBE y4eOHOM
U BOCIIUTATEIbHOM  JEATEIBHOCTH B  COOTBETCTBUM €  TPAAULMOHHBIMM  POCCUHCKHMU
COLIMOKYJIbTYPHBIMHM, HCTOPUYECKHMMHM U JIyXOBHO-HPAaBCTBEHHBIMM I€HHOCTSMH, HPUHATHIMU B
o0IIecCTBE TpaBWIAMH M HOPMaMH TIOBEJCHHS M CIIOCOOCTBYIOT TIpoIleccaM CaMOIIO3HaHUS,
CaMOBOCIIMTaHUS M CAMOPA3BUTHUSA, PA3BUTUSA BHYTPEHHEH TMO3MLMHM JIMYHOCTH, IAaTPUOTU3MA,
YBa)XEHHA K 3aKOHY U IPAaBONOPAAKY, 4YEJIOBEKY Tpylda M CTAapUIEMy IIOKOJIEHHIO, B3aHMMHOIO
YBaXXEHUsI, OEPEXKHOT0 OTHOLIEHHUS K KYJbTYpPHOMY HAcJIEJUI0 U TPAAULMSIM MHOTOHAI[MOHAJIbHOIO
Hapopa Poccuiickoii denepannu, IpUpoOIE U OKPYKAKOIIEH Cpeae.

JINYHOCTHBIE pPE3YyNbTaThl OCBOEHHUS YyueOHOro mnpeamera «bBHONOTHs» TODKHBI OTpaXKaTb
TOTOBHOCTb M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHOM BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOM ILIEHHOCTHBIX OpPUEHTAlUii, MO3UTHUBHBIX BHYTPEHHUX YOEKICHU,
COOTBETCTBYIOIIUX TPAJAWLMOHHBIM IIEHHOCTSIM POCCHUMCKOrO OOIIECTBA, PAaCHIMPEHUE >KU3HEHHOTO
OIbITAa W ONBITA JEATENBHOCTH B IPOLECCE PEaTU3alUMU OCHOBHBIX HANpPaBICHWM BOCIMTATEIbHON
NESATEIBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:KIaHCKOro BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTh T'PAXKIAHCKON MO3UIMU O0YYaIOLIErocsi Kak akTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCHIICKOTO OOIIECTRA;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IPaB U 00sI3aHHOCTEH, YBaXKEHHUE 3aKOHA M ITPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH MEATENbHOCTH NpPU CO3JaHUHM Y4EOHBIX IPOEKTOB,
pelIeHnr yuyeOHbIX U MO3HABATENIbHbIX 33/1a4, BBHIIOJHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPEAENATh COOCTBEHHYIO MO3MIMIO 1O OTHOIICHHUIO K SBJICHHUSIM COBPEMEHHOU
KHU3HHU U OOBACHSATH €€;

YMEHHE YUYUTHIBaThb B CBOMX JIEHCTBUSAX HEOOXOJUMOCTh KOHCTPYKTUBHOTO B3aMMOJEHCTBUS
JOJeH ¢ pa3HbIMH YOEXKICHUSIMH, KYJIbTYPHBIMHU IIEHHOCTSIMU M COI[UAJIBHBIM TOJI0KEHHEM;

TOTOBHOCTb K COTPYAHHMYECTBY B IMPOIECCE COBMECTHOTO BBINOJHEHUS  y4eOHBIX,
MIO3HABATENbHBIX U HUCCIIEN0BATENbCKUX 3a7ad, YBaXUTEIBHOTO OTHOLIEHHS K MHEHHUIO ONIOHEHTOB
IpU 00CYXIEHUH CITIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COJIEPKaAHMS;

TOTOBHOCTb K TyMaHUTapHON U BOJOHTEPCKOU NEATEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:



c(hOPMHUPOBAHHOCTh POCCHUUCKOM TPaXTAHCKOW HMJICHTHUYHOCTH, MAaTPUOTH3MA, YBaXKEHHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iiepe] PonnHOM, TOpAOCTH 3a CBOW Kpai, cBOKO0 Poauny,
CBOM f3BIK U KYJIbTYpY, IPOIIJIOE U HACTOSALIEE MHOTOHAIIMOHAIbHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIECHHE K IPUPOJHOMY HACIEIUI0 M MaMATHUKAM IPUPOAbI, JTOCTHUKEHUSIM
Poccuu B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/E;

CIOCOOHOCTh OLIGHUBATh BKJIAJ POCCHICKHX YYEHBIX B CTAaHOBJICHHE W Pa3BUTHE OMOJIOTHH,
MMOHMMAaHMsI 3HAYEeHUs1 OMOJIOTHH B MO3HAHUM 3aKOHOB MPHUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO
00I11eCTBA;

ujeitHas yoexkIEHHOCTb, TOTOBHOCTh K CIyXeHHIO U 3amure OTeyecTBa, OTBETCTBEHHOCTh 3a
ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0 W IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSICHh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJHUTENSAM, CO3/JaHMI0 CEMbU HAa OCHOBE OCO3HAHHOI'O
IIPUHATHS LEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUH € TPALULIMAMU Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYas OSCTETHKY ObITa, HAYYHOTO M TEXHUYECKOIO
TBOPUYECTBA, CIIOPTa, TPYAA, OOIIECTBEHHBIX OTHOIICHHIA;

[TOHMMAaHHUE SYMOLIMOHAIBHOTO BO3AEUCTBUS JKUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaAMOBBIPa)KEHUIO B Pa3HbIX BHJIaX MCKYCCTBA, CTPEMJICHUE MPOSBIATh KayecTBa
TBOPUYECKOH JINYHOCTH;

5) ¢usnyeckoro BocnuTaHusi, GOPpMHUPOBAHHUSA KYJIbTYPbI 310POBbSi 1 IMOLHOHAJIBLHOIO
os1aromosty4ms:

MOHMMAaHUE W pean3alus 3J0pOBOro M 0Oe30macHoro obpasza >KHM3HU (3A0POBOE IMHTAHHE,
COOJIFO/ICHNE THUTMEHUYECKUX IMpaBUJI U HOPM, cOalaHCUPOBAHHBIM PEXUM 3aHATHH M OTAbIXA,
peryisipHas (pu3ndecKas aKTHUBHOCTb), O€PEXKHOro, OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOUICHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MMOHMMAaHHUE LIEHHOCTU MPAaBWJ UHAMBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€30I1aCHOTO MOBEACHHUS B
CUTYalUsX, YTPOXKAIOLIUX 30POBBIO U XKU3HU JIIOJIEH;

OCO3HaHME TOCIEACTBUA M HENpPUATHS BPEIHBIX MPUBBIUEK (YIOTPEOJEHUS aJKOroJs,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTb K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYI0JI00He;

TOTOBHOCTh K AKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKOM M COLMAIBHON HaIlpaBJIEHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENIBHO BBIMOJIHSTH TaKyIO JA€STEIbHOCTD;

UHTEpPEC K pas3audHbIM cdepaM mpodeccHnoHalbHON NeATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIHM BBIOOp OyayiIeil npodeccun u peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HU;

7) IKOJIOrM4Y€eCKOr0 BOCIIMTAHMS:

HKOJIOTMYECKU 1I€JIeCO00pa3HOe OTHOILIEHHWE K TMPUPOAE KaK HMCTOUYHUKY KH3HU Ha 3emie,
OCHOBE €€ CYILIECTBOBAHMS;

MOBBIIIEHUE YPOBHS OSKOJIOTUYECKOH KYJNbTYyphl: MPUOOpPETEHHE ONbITa IUIAHUPOBAHHS
ITOCTYTIKOB M OLICHKU UX BO3MOXKHBIX MOCJIECICTBUAN ISl OKPYXKAIOIIEH CPEbL;



OCO3HaHME ITI00AILHOTO XapaKTepa 3KOJIOIHYECKUX Mpo0IeM U IMyTel UX pPeLIeHus;

CIOCOOHOCTh MCHOJIB30BaTh MPHOOpPETaEMBbIC NMPH U3YYECHHH OUWOJIOTUM 3HAHUS U YMEHUS IpH
pemieHn TMpo0JieM, CBS3aHHBIX C PALMOHAIBHBIM IMPUPOIONOIB30BaHUEM (COOMIOIEHHE TPaBHUII
IIOBE/ICHUS B IPUPOJIE, HAIIPABJICHHBIX Ha COXPAaHCHHE PABHOBECHUSA B DKOCHCTEMAaX, OXpaHy BHUIOB,
IKOCHUCTeM, OMochepsl);

AKTHUBHOE HEINPUATUEC NECUCTBUM, NPUHOCALIUX Bpel OKPYKAIOLICH NPUPOIHON Cpele, yMEHue
MIPOTHO3UPOBATh HEOJATONPUATHBIE SKOJIOTMYECKHE IMOCIECACTBUS MPEANPHHUMAEMBIX IEHCTBUN U
IIPEIOTBPALLATD HUX;

HaJIMYUE€ PA3BUTOrO SKOJOTMYECKOTO  MBINUICHUS, OKOJOTMYECKOM KYJBTYpPBI, OIBITA
JESITEIbHOCTH 3KOJIOTUYECKON HaIIPaBJI€HHOCTH, YMEHMS PYKOBOJICTBOBATHCS MU B II03HABATEIbHOM,
KOMMYHHMKATUBHOM U COLMAIbHON IPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IIPAKTUYECKON AESITEIbHOCTU
9KOJIOTMYECKOH HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH 1 00II€CTBEHHOM MPaKTUKKH, OCHOBAHHOI'O Ha IMAJIOre KYJIbTYp, CIOCOOCTBYIOIIET0 OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEpLICHCTBOBAHUE SI3bIKOBOM W YHUTATENbCKOW KYJIBTYpbl KaK CpPEICTBAa B3aUMOACHCTBHS
MEX/1y JIFOJIbMU U TIO3HAHUSI MUPA;

NMOHMMaHue crenu(uku OWOIIOTMM Kak HayKd, OCO3HaHHs €€ poimu B (hopMupoBaHUH
palMOHAIBHOIO HAyYHOI'O MBIIUICHUS, CO3/IaHUH LIEJIOCTHOTO MPE/ICTaBIEeHUs 00 OKpYXKaroleM MUpe
KaK O €IUMHCTBE HIPUPOIbI, YeJIOBEKAa M OOLIECTBA, B IO3HAHUU INPHUPOJIHBIX 3aKOHOMEPHOCTEH M
peleHn: mpodIeM COXpaHeHHs! IPHPOTHOTO PABHOBECHS;

yOEKAEHHOCTh B 3HAUUMOCTH OMOJIOTHH /ISl COBPEMEHHOM IUBUIIM3ALMU: 00eCTIeueHUsI HOBOTO
YPOBHS pa3BUTUS MEAUIUHBI, CO3JIaHME TEPCIEKTUBHBIX OMOTEXHOIOIUH, CHOCOOHBIX peIIaTh
pecypcHble MpoOieMbl pa3BUTHsS 4YEJIOBEYECTBA, IOMCKa MyTell BbIXOJAa M3  IJI00AJIBHBIX
9KOJIOTMUECKUX TMpo0ieM U obecrneueHus Inepexofa K YCTONYMBOMY pa3BUTHIO, PAaLMOHAIBHOMY
HCIOJIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B MOJyYEHUH OHOJIOTUYECKUX 3HAHMHA B IIENAX TOBBIIEHUS OOIIei
KyJIbTYpbl, ~€CTECTBEHHO-Hay4yHOW TIpaMOTHOCTH, KaK COCTaBHOM 4YacTu (yHKIHOHAIBHON
IrPaMOTHOCTH O0yyaromuxcs, GopMUpyeMoi pu U3y4yeHUN OUOJIOTHH;

MMOHMMAaHUE CYLUIHOCTH METOJOB II03HAHUS, MWCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIIONIb30BaTh MOJIy4aeMble 3HAHUS JUIs aHaIU3a U 00bCHEHUS SIBJICHUN OKPY)KAIOLIETO
MHUpa M MPOUCXOJAIIMX B HEM M3MEHEHMH, YMEHHE JIelaTh 00OOCHOBAHHBIC 3aKJIIOUEHHsS] HA OCHOBE
Hay4YHBIX ()aKTOB ¥ UMEIOIIMXCS TaHHBIX C LIEBIO MOJIy4YEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSATEIBHO MCIOJB30BaTh OMOJIOTMYECKNE 3HAHUS JJIsl pelIeHus MpoOiieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTH Hay4YHOW JEeATENbHOCTH, TI'OTOBHOCTb OCYLIECTBJIATh IPOEKTHYIO U
HCCIIEIOBATENbCKYIO A TEIbHOCTh MHIMBUYalbHO U B TPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAaHUH 110 OMOJOTMU B COOTBETCTBHH C KU3HEHHBIMHU NTOTPEOHOCTSAMHU.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaTbl OCBOEHHUS y4deOHOro mpenmera «buosnorus» BKIIOYAIOT:
3HaYuMble  JUIsI  (OPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIOIIMUXCS  MEXKIUCHUIUIMHAPHBIC
(MexnpeaMeTHbIC) OOILIEHAYYHbIE MOHITHS, OTPAXKAIOIIKE IEIOCTHOCTh HAYYHOH KapTHUHBI MHpa U
cneun(UKy METOJOB IIO3HAHUS, HCIOJB3YEMBIX B E€CTECTBEHHBIX HayKax (BEIIECTBO, 3HEPTrus,



SIBJIGHUE, TMPOLIECC, CUCTEMa, HAay4HbIN (DaKkT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs,
UCCIIeIOBaHNe, HAONI0/IeHHe, H3MEpeHHe, OJKCIEPUMEHT M JApPYruX), YHHUBEpCAJbHBbIC YydeOHBIE
neiictBus (IIO3HABaTeNIbHbIE, KOMMYHHKATHBHBIC, PETYIATUBHBIE), obecneunBaionie GopMUpoOBaHUe
(YHKIIMOHATPHOW TPaMOTHOCTM U COIMAJIBHOM KOMIETEHIMH OO0Yy4aromuxcs, CIOCOOHOCTh
00Oy4aroluXCcsl HCIOJIb30BaTh OCBOCHHBIE MEXKIUCIHUILUIMHAPHBIE, MHPOBO33PEHUECKHUE 3HAHUA U
YHHUBEpCAIbHBIC yUeOHbBIE IEHCTBHUS B TO3HABATEIILHON M COITMAILHOM MPaKTUKE.

MerarnpeaMeTHbIe pe3yIbTaThl OCBOSHHS MPOrPaMMbI CPETHET0 OOIIEro 00pa3oBaHUs JOJKHBI
OTpa)aTh:

OBJaiecHHe YHUBEPCAJIbHBIMHU Y4eOHBIMHU IO3HABATEJIbHBIMH JACHCTBUAMM:

1) 6a3oBbIe JIOrHYeCKHeE IeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh MPHU OCBOCHHUU 3HAHUW NPHUEMBI JIOTMUECKOTO MBIIUIEHUS (aHaIu3a, CHHTE3a,
CpaBHEHMsI, KJIacCU(pHUKAIMHA, 0000IICHNS), PACKPBIBATH CMBICI OMOJIIOTUYECKUX MOHATHH (BBIACTATH
UX XapaKTepHbIE IPU3HAKH, YCTAaHABIMBATH CBSI3U C IPYTUMHU IMOHATUSAMU);

ONPENENATh LN 1EeATeIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JTOCTUKEHUSL, COOTHOCUTD
pe3yabTaThl AEATEIbHOCTH C OCTABJICHHBIMU LEIISIMU;

WCIIOJIH30BaTh OMOJIOTUYECKUE TIOHATHS 11 OOBsICHEHUS (PAKTOB U SIBIICHHI KUBOM MPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIE, IEIYKTUBHBIE, 110 aHAJIOTHUH), BBIABIATH
3aKOHOMEPHOCTH W TPOTUBOPEUHS B pACCMATPUBAEMBIX SBJICHUSX, (DOPMYIHpPOBATH BHIBOABI U
3aKJIIOYEHUS;

IIPUMEHSTh CXEMHO-MOJICJIbHBIE CpEJICTBA JUIs IPEACTABICHUS CYILIECTBEHHBIX CBS3eH MU
OTHOIIEHUH B U3Yy4YaeMBIX OHOJOTHYECKHX OOBEKTaxX, a TaKXke MPOTHBOPEUUN pa3HOro poja,
BBISIBJICHHBIX B PA3JTUYHBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh IJIaH pEIIEHUS MPoOJIeMbl C Y4ETOM aHaIM3a UMEIOIUXCS MaTepUabHBIX U
HeMaTepUaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHUBbI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE pE3YyJbTaTOB LENSM,
OLICHUBATh PUCKU MOCIIEICTBUMN AEATEIbHOCTH;

KOOP/JMHUPOBaTb U  BBINOJHATH pabOTy B YCIOBUSAX pEabHOIO, BHUPTYaIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEM.

2) 6a30BBIe HCCIIEI0BATEILCKHIE AeHCTBHUS:

BJaJIeTh HABBIKAMU y4eOHO-HCCIIEOBATENILCKOM W TPOEKTHOM JesTeNbHOCTH, HaBBIKAMHU
paspelieHuss mpobsieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY METO/IOB
pelIeHrs MPaKTUYECKHUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IO3HAHUS;

UCIOJIb30BaTh PA3JIMYHbIE BHUJBl JACATEIBHOCTH MO MOJIYYEHHIO HOBOIO 3HAHUS, €ro
MHTEpHpeTalny, IpeoOpa3oBaHUIO U MPUMEHEHHIO B YIEOHBIX CUTYAIUSIX, B TOM YHCJIE IPH CO3AaHUU
y4€OHBIX U COLUAIBHBIX TPOEKTOB;

¢bopMUpOBaTh HAy4YHBIH THIl MBIIUICHUS, BIaJE€Th HAYYHOH TEPMHHOJIOTHEH, KIHOYEBBIMU
MOHATUSIMU U METOJIaMU;

CTaBUTh M (HOPMYIHpPOBATh COOCTBEHHBIE 33a/Ja4d B OOpPa30BAaTEIbHOW JAEATENbHOCTH H
KU3HEHHBIX CUTYaIUsX;

BBISIBJIATh IPUYMHHO-CIICCTBEHHBIE CBSI3U U AKTYyaJIM3UPOBATh 3a7a4dy, BBIIBUTATh TUIIOTE3Y €€
pellleHns, HaXOAUTh apryMEHTHI AJI JOKAa3aTebCTBA CBOMX YTBEP)KICHMI, 3a/laBaTh NapameTpsl U
KPUTEPUHN PELLIECHUS;



aHAJM3UPOBATh MOJIyYCHHBIE B XO/€ PELICHUs 3aJjaudl Pe3yJbTaThl, KPUTUUYECKU OLIEHUBATh UX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PUOOPETEHHBIH OIBIT;

OCYLIECTBIIATh IIEJICHANPABICHHBI IOMCK IIepeHoca CpEeACTB M CIOCO0OB JeicTBUSA B
Ipo(eCCUOHATIBHYIO CPELY;

YMETh MIEPEHOCUTD 3HAHUS B I03HABATEIHHYIO M MPAKTHUECKYIO0 001aCTH KU3HEACSITEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

BBIJIBUI'aTh HOBbIE UJEH, IIPEAJIaraTh OPUTMHAIBHbBIC TOAXO0/Ibl U PEILIEHUs, CTABUTh IPOOJIEMBI U
3aJjauu, JOMyCKaloIUe aJlbTepHATUBHbIE PELICHHUS.

3) pa6ora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3IMUHBIX UCTOUHUKAX MH(OpMaIiK (TEKCTe y4eOHOTro mocoodusi, Hay4HO-
HOMYJISAPHOH JTuTepaType, OMOIOTHYECKHUX CIIOBAPSAX U CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX,
B MHTepHeTe), aHAIM3UPOBaTh HHPOPMALIMIO PAa3IMYHBIX BUAOB U (HOPM MPEICTABICHUSI, KPUTHUECKU
OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(dbopMyIHpOBaTh 3ampOCHl M MPHUMEHSATh pAa3IWYHBIE METOJbl TPU TOUCKE H O0TOOpe
Ouosiornyeckoil uHdopMau, HeOOXOIMMOH /711 BHIIOJIHEHUS YUeOHbIX 3a1a4;

IpUoOpeTaTh ONbIT HCHOJB30BAHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEPIICHCTBOBATh KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHMUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMalbHYO  (opMy  mpencTaBieHUST  OMOJIIOTHYECKOM
uHpopmanuu (cxeMsol, rpaduKy, TUarpamMmbl, TAOIUIBL, PUCYHKHU U IPYTOe);

UCIOJb30BaTh HAY4HbI S3bIK B KayecTBE CPEIACTBA MpH paboTe ¢ OHOJIOTHYECcKOi
uHboOpManMel: MPUMEHATh XHWMHUYECKHe, (U3NYECKHe M MaTeMaTWYecKHe 3HAaKd W CHUMBOJIBI,
dbopmynel, abOpeBHaTypy, HOMEHKJIATypy, HCIOJb30BaTb U  IMPeoOpa3oBBIBAThH  3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISIIHOCTH;

BJIaJIeTh HABBIKAMH pAaclO3HABaHMs U 3alUThl UH(OpMAIMH, UHPOPMALMOHHONW 0€3011aCHOCTH
JMYHOCTH.

Ogaaenne yHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) oomenne:

OCYILLECTBIATh KOMMYHHUKAIIMM BO BCEX c(epax >KM3HM, aKTUBHO y4acTBOBAaTh B JUAJIOTe WIIH
JIMCKYCCHH TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh CYXKICHUS
OTHOCHTEIIFHO BBIMIOJHEHUS TIpeajiaraeMoil 3afadd, YYWTHIBAaTb HMHTEPEChl M COTJIACOBAaHHOCTH
MO3ULMK APYIUX YYACTHUKOB JIMAJIOTa WU TUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHBIE CPEACTBA OOIIEHHUS, MOHMMATh 3HAYEHUE COLMAIBHBIX 3HAKOB,
MPENOCHIIIOK BO3HUKHOBEHHSI KOH(DIUKTHBIX CHTYallMd, yMETh CMST4YaTh KOH(DIMKTHI W BECTH
MIEPErOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOaMU OOIICHUS M B3aUMOJICHCTBUS, TOHUMATh HAMEPEHHs IPYTruX
JIOACH, TPOSIBIATH YBAXUTEIbHOE OTHOIIEHHE K COOECeHHKY M B KOPpPEKTHOM Qopme
(bopMyIHpPOBATH CBOU BO3PAKCHHUS;

Pa3BEPHYTO M JJOTMYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCTIOJIh30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eSITeJIbHOCTD:

MOHMMaThb W HCHOJb30BATh IPEUMYILECTBA KOMAHIHOW M HWHIMBUAYAJIbHOW pabOTHI MpHU
pelieHnr OnoJIOruYecKoi mpobiieMbl, 000CHOBBIBATh HEOOXOIUMOCTh IPUMEHEHUS TPYIIOBBIX (HopM
B3aUMOJICHCTBUS TIPHU PEIICHUN yueOHOM 3a1a4H;

BBIOMPAaTh TEMAaTHUKy M METOJbl COBMECTHBIX JEHCTBUH C y4€TOM OOIIMX HHTEPECOB H
BO3MOKHOCTEH Ka)KI0T0 WiIeHA KOJUIEKTHUBA;



IIPUHUMATH LIEJIM COBMECTHOH ACSATEIBHOCTH, OPTaHU30BBIBATE U KOOPANHUPOBATH JEHCTBUS 110
€€ JNOCTH)KECHHIO: COCTAaBJIAThH IUIAH JEHCTBHUM, pacHpenessiTb pOJIM C y4ETOM MHEHMH Y4YaCTHUKOB,
00CyX1aTh pe3yJIbTaThl COBMECTHOU PabOTHI;

OLIEHUBATh Ka4eCTBO CBOEr0 BKJIAJa M KaKJOI'0 YYaCTHUKAa KOMaH/bl B OOLIMI pe3yibTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

[pealaraTb HOBBIE IIPOEKTHI, OLICHMBAaTh HJAEH C IO3ULUU HOBU3HBI, OPUIMHAJIBHOCTH,
MPAaKTUYECKOW 3HAYUMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATETMYECKOE INOBEACHHUE B PA3JINYHBIX CUTyaLMsX, HPOSABIATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIMATHBHBIM.

OgBiageHne YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMY 1efiCTBUAMM:

1) camoopranmu3amus:

UCIOJIb30BaTh OMOJIOrHYECKHE 3HAHUS JUIS BBIBICHUS MIPOOJIEM U UX PEICHUS B )KU3HEHHBIX U
y4EOHBIX CUTYyalLlUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOIMYECKHX 3HAHHWH LEJNEBbIE W CMBICIOBBIE YCTAHOBKH B CBOHMX
JEACTBUAX M TOCTYNKAX II0 OTHOLICHUIO K JKMBOM NPHUPOJIE, CBOEMY 3J0POBBI0 U 3I0POBBIO
OKPY>KaIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIIATH 03HABATEIbHYIO JESTEIbHOCTD, BBIBIIATH IPOOJIEMBbI, CTABUTH
1 GOpPMYIHPOBATH COOCTBEHHBIE 3a/1a4H B 00Pa30BaTEIbHON ACSITEIBHOCTH U )KU3HEHHBIX CUTYAIIHAX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PEIICHUS MPOOJIeMBbl C Y4ETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U ITPEIIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

pacipsaTh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NPEANIOYTEHUN;

JieJIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHUIO U MPOSBICHUIO INIHPOKOM SpyIUIMM B pa3HbIX 001acTAX
3HAHUMN, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B JCATEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISM;

BJIa/IETh HABbIKAMHU I103HABATEIbHOW pedIeKCHMM KaK OCO3HAHMSI COBEpPIIAEMBIX JEHCTBUN U
MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB W OCHOBAHUMU, MCIOJIb30BAaTh MPHUEMBI pediexcun s
OLIEHKU CUTYalllH, BHIOOpA BEPHOTO PELICHMS;

YMETH OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHAIU3€ PE3YIbTATOB JIEATEIIBHOCTH;

3) npuHsATHE CeOs U APYTrHUX:

MPUHUMATD ce0s, TOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX [IPU aHAIU3€E PE3YIIbTATOB JEATEIBHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBeKa.

HNPEIMETHBIE PE3YJBbTATHBI
[Ipenmetnsie pe3ynbraThl ocBoeHus mporpamMmel COO mo Ouonoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crenupuyeckue g ydeOHoro mnpeamera «buonorus» HaydHble 3HAHHUS, YMEHUS U
CHOCOObI ACMCTBUI 1O OCBOEHUIO, MHTEPIIPETALIMU U MPE0OPa30BaAHUIO 3HAHUM, BUIBI AE€ITEILHOCTH
0 TIOJTY4YEHHUIO HOBOT'O 3HAHMS M MPUMEHEHUIO 3HAHUHN B PA3IMUHBIX YYEOHBIX CUTYAIHsIX, a TAKXKe B



peaNIbHBIX KU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX ¢ Omoyiorued. B mporpamme mpenMeTHble pe3yabTaThl
MPEJCTABIICHBI 110 T0JIaM 00y4eHUsI.

[IpeameTHbie pe3ynbTaThl OCBOEHUS yueOHOro mnpeamera «buonorus» 6 10 knacce NOTKHBI
OTpaXkaTh:

cOpPMUPOBAHHOCTh 3HAHUW O MecTeé M POJM OHOJOTMM B CHUCTEME HAy4YHOrO 3HAHUS
€CTeCTBEHHBIX HayK, B (POPMHPOBAHHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPAa U
HAyYHOTO MHUPOBO33PEHUS, O BKJIAJAE POCCUUCKUAX M 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ouosoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JIJIsl peLIeHHs )KU3HEHHBIX 3a]1ay;

YMEHHE pacKphIBaTh COJCp)KaHUE OMOJIOTMYECKMX TEPMHUHOB U TMOHSATHM: >KHU3Hb, KJIETKa,
opranusM, Merabonu3M (0OMEH BellecTB M IpEBpallleHHE YHEPIUr), TOMEOcTa3 (CamMOperyJsius),
YPOBHEBAsi OpraHU3alusl KHUBBIX CUCTEM, CAMOBOCIIPOU3BEACHUE (PEMPOIYKIMS), HACIEICTBEHHOCTD,
U3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHHME U3Jaratb OWOJOrHMYecKhe TeopuH (KJIETOYHAas, XpPOMOCOMHas, MYyTalllOHHas,
[EHTpAJbHAs JIOTMa MOJICKYJIsipHOU Ouonorun), 3akoHb! (I. Menaens, T. Moprana, H. 1. BaBuioga)
1 yueHus (0 LIEHTpax MHOrooOpasusi M MPOMCXOKJIEHUs KynbTypHbiX pactenuit H. W. Basunosa),
OTIpEeCIISATh TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM;

YMEHHE BJIaJIeTh METOJAaMH HAyYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOCHNE U OMHMCAHUE JKUBBIX
CHCTEM, TPOLECCOB W SIBICHW, OpPraHU3allMsl M TPOBEICHHE OHMOJIOTMYECKOTO HKCIEPUMEHTA,
BBIIBIDKEHUE TMIIOTE3bI, BBIABICHUE 3aBUCUMOCTH MEX]y HCCIEAYEMBIMH BEJIMYUHAMH, OObSICHEHHE
MOJIyYEHHBIX PE3yJIbTAaTOB, HCIOIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUN U 3aKOHOB, YMEHHUE JENaTh
BBIBOJIbI HA OCHOBAHUU MOJyYEHHBIX PE3y/IbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE IPU3HAKU BHUPYCOB, KJIETOK IPOKAPUOT U 3SYKApHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH NpPOIECCOB: OOMEHa BEIIECTB U
IpEeBpallleHHs] PHEPTUUu B KJETKe, (POTOCHMHTE3a, IJIACTUYECKOIO0 U DSHEPreTMYecKoro oOMeHa,
XeMOCHHTEe3a, MHTO3a, Mei03a, OIUIOAOTBOPEHMS, Pa3sMHOXKEHHUS, HWHAWBUAYAJIBHOTO pa3BUTHUS
opraHu3ma (OHTOTEHE3);

YMEHHE MPUMEHSTHh IOJIyYeHHbIE€ 3HAHUA I OOBSICHEHMS] OMOJOTMYECKHX IIPOIECCOB M
SBJICHUM, JUISI TNPUHATHS MPAKTUYECKUX PELICHUH B MOBCEJHEBHON XH3HM C LEIbI0 OOECHeueHMs
0€30IaCHOCTH CBOETO 37I0POBbSl M 3/I0POBbsSI OKPY)KAIOLIUX JIIOJIEH, COOMI0IEHUs] HOPM TPaMOTHOTO
MOBE/ICHUS B OKpY)Kalolled MNpUPOAHON cpele, INOHMMaHHE HEOOXOJWMOCTH HCIOJIb30BaHUS
JOCTUKEHUI COBPEMEHHOM OMOJIOrMH U OMOTEXHOJIOTUH [Tl palliOHAIbHOIO IPUPOIONOJIb30BAHNUS;

YMEHHUE pelaTh 3JIeMEHTapHble TeHETUYECKHE 3a1a4yll Ha MOHO- U TUTHOPUAHOE CKPELIMBaHMUE,
CLIETIJICHHOE HACJIeJIOBAaHUE, COCTABIATh CXEMbl MOHOTHOPHIHOTO CKpEIIMBAHHS JUIS NpeICKa3aHus
HACJIeIOBaHUs PU3HAKOB Y OPraHU3MOB;

YMEHHE BBINIOJIHATH JJaOOpaToOpHbIE U MIPAKTHUYECKHE paboThl, COOII0aTh MpaBUiia Ipu padboTe ¢
y4eOHBIM U JIAOOPaTOPHBIM 000PYIOBAHUEM;

YMEHUE KpPUTHYECKM OIEHMBATh M WHTEPHPETHPOBATh HHPOPMALUIO OHUOIOTHYECKOTO
coJIepKaHusl, BKIIIOYAIOLIYIO TICEBJIOHAYYHbIE 3HAHUS U3 Pa3IMUHbIX HCTOYHUKOB (CpEICTBAa MAacCOBOM
nH(pOpMallUK, HAyYHO-TIONYJISPHbIE MaTepHallbl), STUUECKHE aCTIEKThl COBPEMEHHBIX UCCIIEJJOBaHUN B
OuoJIOruy, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MMUCHMEHHBIE U YCTHBIE COOOIIEeHUs, 0000111asi OHOIOTHYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX HCTOUYHHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHUHHBINA annapar OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOSHUS ydeOHOTO mpenmera «buonorus» 6 11 Knacce NOTKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCT€ W pOJIM OHMOJIOTUM B CHUCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOI €CTeCTBEHHO-HAYYHON KapTHHBI MHUpPA U



HAay4YHOTO MHUPOBO33PEHHUS, O BKIJIAJ€ POCCUHUCKUX U 3apyOeX HBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosiornu, PyHKIIMOHAIBHOW TPAaMOTHOCTH YEJIOBEKA I PELICHUS KU3HEHHBIX 33/1a4;

YMEHHUE PACKpBIBaTh COJEpKAHUE OHMOJIOTMYECKHX TEPMUHOB W TOHATHI: BUJ, MOIYJSIUS,
reHo(OoH, ABOJIOLHUS, ABMXKYIIHE CHIbI ((PaKTOphI) BOJIOLUHU, MPUCIOCOOIEHHOCTH OPraHU3MOB,
BUJI000pa30BaHUe, JKOJOrHueckre (aKTOpbl, HIKOCHCTEMA, MPOJYIIEHTHI, KOHCYMEHTBI, PEIYyLIEHTHI,
I[N MUTAHUS, YKOJIOTUYEeCKas TIpaMuia, OMOreoneHos, ouocdepa;

yMEHHUE u3JaraTb OMOJIOrnuyeckre Teopur (IBoitonuonHas teopust Y. /lapBuHa, CHHTETHUYECKAs
TeopHs HBOJIIOLIMK), 3aKOHBI U 3aKOHOMEpHOCTH (3apozbliiieBoro cxoactsa K. M. bapa, yepenoBanus
IVIABHBIX HampaBieHud W myred sBomoruu A. H. CeseprioBa, ydyeHuss o Owochepe B. U.
Bepnajickoro), onpenensTh TpaHUIIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMaM;

yYMEHHUE BJIaJIeTh METOAAMH HAYYHOTO TIO3HAHUS B OMOJIOTUH: HAOIIOACHUE U OMHCAHUE KHUBBIX
CUCTEM, IMPOLIECCOB W SBICHUH, OpraHu3alus M NpPOBEACHHE OHOJIOTMYECKOTO HKCIEPUMEHTA,
BBIIBIDKEHUE THIOTE3bI, BBIABICHUE 3aBUCUMOCTH MEX]Y HCCIEAYEMbIMU BEIHMUYMHAMU, OOBSICHEHHE
MOJTyYCHHBIX PE3y/IbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MMOHATUH, TEOPUH M 3aKOHOB, YMEHHE JIEJIaTh
BBIBOJIbl HA OCHOBAaHHMH MOJTYYCHHBIX PE3yJbTaTOB;

YMEHHE BBIJCNIATh CYIIECTBEHHbIE MPHU3HAKA CTPOCHHUS OUOJIOTUYECKUX OOBEKTOB: BHUJIOB,
MOMYJISIIIUM, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYyLEHTOB, OMOr€OlIEHO30B M SKOCUCTEM, OCOOEHHOCTHU
MPOIECCOB:  HACIEACTBEHHOW  W3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,  BHI000pa30BaHMS,
MPUCIIOCOOJICHHOCTH OPTaHMW3MOB, JCHCTBHS JKOJOTMUYECKHX (DAaKTOpOB Ha OpraHU3MBbI, IepeHoca
BELIECTB U IOTOKA JHEPrHH B JKOCHCTEMaX, AHTPOIOICHHBIX H3MEHEHHIl B 3KOCHCTEMaxX CBOEU
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXMMHUECKUX IIUKIOB B Onocdepe;

YMEHHE TPHUMEHATh IOMyYCHHbIC 3HAHUS I OOBSCHEHHS OWOJOTHYECKUX IPOLECCOB U
SIBJICHUM, JUISl TIPUHSTHS TPAKTHYCCKUX PENICHHH B TOBCEIHEBHOHW XU3HU C ICJIBI0 00CCIICUCHHS
0€30IaCHOCTH CBOETO 37I0POBbSl M 3/I0POBbSI OKPY)KAIOLIUX JII0JIEH, COOMI0IEHUs] HOPM TPaMOTHOTO
MOBEJCHUSI B OKpY)Kalolle NpupoAHOM cpene, MOHMMaHUE HEOOXOJIUMOCTH HCIIOJIb30BaHUS
JTOCTIKEHUH COBPEMEHHOM OMOJIOTHH ISl PAaIlOHAIEHOTO TTPUPOIOTIOIB30BAHHS;

YMEHHE pellaTh 3JIEMEHTapHbIe OMOJIOTUYECKUE 3a/1a4H, COCTABIIATH CXEMbl IIEPEHOCA BELIECTB
Y DHEPTHH B SKOCUCTeMaXx (IIeTH MUTaHHUs);

YMEHHE BBITIONHATH Ta00PAaTOPHBIE U MpaKTHUUeCKrue paboThl, COOMIOAATH MpaBuiIa Mpu padoTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHUYECKH OLEHUBATh W HHTEPIPETUPOBATh HWHPOPMANNIO OHOIOTHYECKOTO
CoJIep>KaHusl, BKIIIOUYAIOIIYIO TICEBJOHAYYHBIEC 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpeCTBa MacCCOBOM
uH(pOpMallUK, HAyYHO-TIONMYJSPHBIE MaTepuaibl), paccMaTpUBaTh TI00ATbHBIE HSKOJIOTHYECKUE
po0GJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE C03/1aBaTh COOCTBEHHBIC MMCHhbMEHHBIE M YCTHHIE COOOITIEHUS, 0000111ast OMOIOTUYECKYIO
MH(OPMAIIHIO U3 HECKOJIBKUX UCTOUYHUKOB, TPAMOTHO HCIIOIh30BaTh MOHSATHIHBIN ammapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypcsbl
bubnuoreka [{OK
1 b 2 .
HOMOTIDL K Hayka 05 https://m.edso0o.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P t https://m.edso00.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubmmoreka IIOK
4 HKHSHEEATENEHOCTE KIETKH 0 https://m.eds00.ru/7f41c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3MEHYMBOCTD 3 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.eds00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubmmoreka [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41¢c292
but6mmoreka [IOK
8 P 1
CIEPBHOC BpeMA https://m.edso0o.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcbl
bubnuoreka [{OK
1 IBOMOUHOHKA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
4 Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41ccT4
bu6nmorexa LIOK
P 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 2.5



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

10 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 4.09 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1
2 «/cnonp30BaHue pa3IMIHBIX 1 0.5 11.09 bubmorera [JOK
P ' ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUHU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornyeckue cucremsl, MpoLEcChl 1 18.09 bubnuoteka [JOK
¥ UX U3yYCHHUEC ' https://m.eds00.ru/863e6564
4 XUMHYECKNHU cOCcTaB KIeTKU. Boma u 1 55 09 bu6mmoreka [IOK
MUHEPAITBHbIE COJIH ' https://m.edso0.ru/863e674e
bu6mmorexa [IOK
5 b .C 0 1 2.10
CITKH. LOCTAB H CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 9.10 bubnmuotexa [JOK
KaTaJINTUYECKON aKTUBHOCTH ' ' https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha IpUMepe aMIIIa3bl
VI KaTaja3bl)»
bu6mmoreka [IOK
7 I 1 16.10
YriteBonL. Jiumet 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

bubmuorexa [JOK

8 H .ATO 23.10
YIJICHHOBRIC KHCIOTEL https://m.eds00.ru/863e6d5c
9 Hcropust 1 MeTObI U3yUEHHUS 05 13.11 bubnmoreka [JOK
xieTkn. Kierounas teopust ’ . https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxvuBas 2011
cucremMa
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaboparopHuas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHuid, KUBOTHBIX, TPUOOB 1 0.5 27.11 https://m.edso0.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOTpEnapaTax U ux
OTUCaHUE»
bu6mmoreka [IOK
12 06 0 4.12
MCH BELICCTS HIH METADOIEM https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 D . X 11.12
OTOCHHTES. ACMOCHITES https://m.eds00.ru/863e7c98
bu6mmoreka [IOK
14 9 i 00 18.12
HEPTETHACCIIM OOMEH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIeTKU. [leneHue
kjeTku. Muro3. JlabopatopHas BuG 10K
nonnoTexa
15 03 «H 0.5 25.12
padora Ne 3 «Habmonerne mutosa B https://m.edso00.ru/863e7dc4
KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax
buocunTe3 Oenka. Peakmms bu6mmoreka [IOK
16 15.01
MaTpU4YHOI'0 CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 T — 22.01
panciut — brocunTes benka https://m.edso00.ru/863e796e
18 Hexnerounsie popmbI )KU3HU — 0,5 29.01 bubmuorexa [JOK



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
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BUPYCHI

https://m.edsoo.ru/863e7540

bu6mmoreka [IOK

19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB 5.02 https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
bu6mmoreka [IOK

20 Meii 12.02

eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0IOTBOPEHHE.
91 JlaGopaTtopnast pabota Ne 4 05 19.02 bubnnoreka [JOK
«M3y4eHue CTPOCHHS TIOJOBBIX ' ' https://m.edsoo.ru/863e81b6
KJICTOK Ha TOTOBBIX
MUKpOTIperapaTax»
29 NuauBHnyanbHOE pa3BUTHE 19.02 bu6mmoreka [JOK
OpraHu3MOB ' https://m.eds00.ru/863e8436
93 I'eneTika — Hayka o 26.07 bubnnorexka [JOK
HacjlaeACTBEHHOCTH U U3MEHYUBOCTHU ' https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIIEAOBAHUS
24 Npu3HaKoB. MoOHOTHOpUIHOE 4.03 bubmorexa [JOK
P : p ' https://m.eds00.ru/863e8878
CKpEIIUBaHKe
WTHOPUIHOE CKpeIInBaHUE. 3aKOH
25 f{lesaBMI::Hllfqoro Hai:nl: OBaHUS 11.03 bubmorexa LOK
a ' https://m.eds00.ru/863e89a4
MIPU3HAKOB
CleruieHHOe HacCJIeI0BaHUE
npu3HakoB. JlabopaTopHas pabora
No 5 «M3yuenune pe3ynbpTaToB bubnmoreka [JOK
26 0.5 18.03
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso0.ru/863e8c60
CKpeIIMBaHus y Ap0o30(HIIbl HA
TOTOBBIX MUKPOTIPETapaTax
27 I'eneruka nona. HacnenoBanue 1.04 bubmuoreka [JOK



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
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MPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edso0o.ru/863e8c60
N3menunBocTh. HenacneacreenHas
U3MEHUYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue bubnunoreka HOK
28 . 1 0.5 8.04
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOI»
HacnencrBenHass ”3BMEHUYUBOCTb.
29 JlaGopaTtopnast pabora No 7. 1 05 1504 bubnnoreka [JOK
«AHanM3 MyTanuil y 1po30Qpuiisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKPOIIpEIapaTax»
bubmuorexa [JOK
30 Tenernia wesobera 1 22.04 https://m.eds00.ru/863e8d78
Peseprubiit ypok. O60011eHIE TIO
31 teMe «HacnencTBeHHOCTD H 1 29.04
W3MEHYHBOCTH OPTaHU3MOBY
bu6mmoreka [JOK
32 Ceneis Kax nayka u npouece 1 6.05 https://m.edso0o.ru/863e9214
33 MeTonbl U JOCTHKEHUSI CEIICKITHHI 1 13.05 bubmuorexa [JOK
pacTeHUH 1 KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus kak orpacib 1 20.05 bubnnorexka [JOK
NPOU3BOACTBA https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoanneie  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIONHS U METOJIbI €€ U3yUEHUS 1 bubmnorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 3BOIIOIMN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L https://m.edsoo.ru/863e9cle
[Tonmynsnus kak 3eMeHTapHas
€/IMHUIIA BUJIA U HBOJIIOIHH.
4 JlaGopaTopnas pabora Ne 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (3JIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnmuotexa [JOK
6 EcrecTBenHsbIit 0TOOp U ero hopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTaThl 3BOMIOLNN:
MPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 Bus000pa3oBanue. JlabopatopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEIILHOTO XapaKkTepay»
3 Hanpasnenus u nytu 1 bubnuoreka [IOK

MAaKpO3BOJIFOLINHA

https://m.edso0.ru/863e9cle
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HeoOpaTtumocTs 3BoOIONNN

Hctopust sxu3Hu Ha 3emiie 1 METObI

10 .
e€ n3ydeHus
1 ['mnoTte3pl MPOUCXOKIACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnmoreka [JOK
IepuoIam https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpaxTnueckas padorta Ne 1 bubnuoreka [IOK
13 0.5
«M3y4eHne HCKOIaeMBbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUTEKIIHSX
14 CoBpeMeHHas cucTema bubnunorexa [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJTOBEKa (AaHTPOTIOTEHE3) bubmmorexa [JOK
https://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((akTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOIIOLIUN
4eloBeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmnoreka [JOK
aJanTaluy 4eJI0BeKa https://m.edso00.ru/863eaea2
PesepBHelil ypok. O600IIEHHE T10
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
YKU3HU Ha 3eMIIe»
20 DKoJ0rus Kak HayKa
21 Cpensl 00uTaHUS U YKOJIOTHIECKHE bu6mmoreka [IOK
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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

(baxTopsl

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

AbGuoTtnveckue HakTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bu6mmorexa [IOK
23 buorutieckie dakTopet https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEePUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «Iloacuér nnoTHOCTH 0.5
MOMYJISIIIAIA pa3HbIX BUIOB
pacTeHui)
o5 Coob1ecTBa OpraHu3MOB — bubnuotexa [JOK
OHOIIEeHO3 https://m.edso00.ru/863eb46a
26 DKOJIOTHUYECKHE CHCTEMBI bubmuorexa [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTEeN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIbI. bubmmorexa [TOK
N https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocucteM. CyKiieccust
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnnoreka [JOK
9KOCUCTEMA 3eMIIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmoreka [JOK

ounocdepsl

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



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

32 YenosedecTBO B Onocdepe 3emin 1
33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubnnoreka [HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PeszepBubIil ypok. O6001IEHUE TEMBI
34 «Co0011ecTBa U KOJIOTUUECKHAE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

buosnorus 10 - 11 knacc, 6a30Bb1it ypoBeHs, noa pea. J.K.benses, .M.
JpiMiurna

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






