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MHNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMMbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTIPEICICHNUS] TMOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUS Y4eOHOTO TMpeaMeTa
«buonorusi» coctaBmwiIM: KoHuentyaiabHele mnonoxeHus @PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, COJepKaHMs, pPE3yJbTaToB OOy4YeHHsS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MTOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpazoBanus B Poccuiickoii dexepanuu, a TaKkKe IOJIOXKECHHUS O
cnenuduke OMOIOTHH, €€ 3HAYCHUH B MTO3HAHUU >KMUBOU MPUPOJIBI U 00ECIIeYeHUN
CYILIECTBOBAaHMS 4esoBedYecKoro oodmiectBa. COrjacHO Ha3BAHHBIM MOJIOKEHHUSIM,
ompeiesieHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBbI [0 OMOJIOTHU U €€ CTPYKTYpA.

[Iporpamma 10 Ouosioruu Ja€T MOPEACTABICHUE O LeNax, 00 oOiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTHUA OOYYAIOUIUXCS CpEACTBAMU
yueOHOro mnpeamera «buosorus», omnpeaenser o0s3aTelibHOe MPEAMETHOE
COZIEp’KaHHME, €ro CTPYKTYpYy, pacOpeaciieHue 10 pa3feinaM ¢u  TeMaw,
PEKOMEHIyeMYIO TMOCJIEeI0BATEIbHOCTh U3YUYEHUsI YYEOHOr0 Marepuaia ¢ yaéToM
MEXIPEIMETHBIX W BHYTPUIPEAMETHBIX CBS3€M, JOTHKHA 0Opa30BaTEIbLHOIO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmXCsl.

B nmporpaMmme 10 OHOJIOTMM TakXe YYHUTBHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TMPEAMETHBIM pe3yJbTaTaM
oOydyeHus B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbLHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaroIMMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4yemy B Hel
MPOCMATPUBACTCS  HANPABICHHOCTh HA Pa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpa3e >XKM3HM M OEpeKHBIM OTHOIIEHUEM K OKpYKalollehd MPUPOIHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIIeOHOIOTHYECKIX TEOpUH, a TakKe 3HAHUU O
CTPOCHHUH >KUBBIX CUCTEM PA3HOT0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAOIIUX B
HUX MPOLIECCOB B MPOTpaMMe MO OMOJIOTHHU YJEJI€HO BHUMAaHHUE HMCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM TSI PEIICHHS TTPUKIAAHBIX 3a/1a4, B
TOM YHCIIe: TPOQPUIAKTUKKA HACJIEACTBEHHBIX 3a00JieBaHUN YeIoBeKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKHU



1EJIeCO00pa3HOro0 TMOBEACHUA B OKpYXKAIOIIEW NPUPOJHOW Cpene, aHaau3a
BJIIMSIHUSL XO3SIMCTBEHHOW JESITENBbHOCTH YEJIOBEKAa HA COCTOSHUE IMPHUPOAHBIX U
UCKYCCTBEHHBIX 9KOCHCTEM. Y CHJICHUE BHUMAHUS K NPUKJIAJHON HaNpaBICHHOCTH
yuebHoro npeamera «buosiorus» NpoJuKTOBAaHO HEOOXOAMMOCTBIO OOECIeUEHHUs
YCIOBUH VISl pEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJILHOTO OHOJOTHYEeCKOTrO
oOpa3oBaHMs, KOTOpasi mpeamnojaraeT (GoOpMUpOBaHHE Yy  OOyYaroIIMXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecTo. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTaBICHUNA O
HAayYHOW KapTHUHE MHUpa, paclIUpseT U 0000IIaeT 3HaHUS O >KUBOM MpUpPOAE, €&
OTJINYWTEINIbHBIX TPU3HAKaX — YPOBHEBOW OPraHU3alMA W 3BOJIIOLUHU, CO3HAET
yCIOBHUSI  JJIs: TO3HAaHUS  3aKOHOB  JKUBOW  MPHUPOIbI, (POpMUpPOBaAHUS
(YyHKIHMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0€30MacHOro odpasa
YKU3HH, SKOJIOTUYECKOTO MBIIIEHUS, LIEHHOCTHOTO OTHOIIEHHSI K )KUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JIsl peLIEHHs] BOCTIUTATENbHbIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero o0pa3oBaHWsA, COLUAIM3ALMU
oOyuaromuxcs. M3ydyenne 6uonsoruu odecneynBaeT yciaoBHs Uil (hOPMUPOBAHUS
WMHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, COCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
MPEACTABICHUSIMU U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYEHHM y4eOHOTo MpeameTra
«buonorus» cocraBUJIM OCHOBY Ui ONPENCICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEpP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme IIo
OMOJIOTHH.

Ot60p coxaepkanusi yueObHoro npenmera «buosmorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBIEH C MO3ULUNA KYyJIbTYpOCOOOpPA3HOTO MOJX0/la, B COOTBETCTBHM C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUS, 3HAYUMBIE IS
dopMupoBaHus OOmIEH KyJbTYpbl, ONPEACNAIONIME aJeKBAaTHOE IOBEACHHUE
YeJIOBeKa B OKPYJKAOIIEH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TPaKTHUeCKOoN aestenbHOCTH. Ocoboe MECTO B 3TOM cucTeMe 3HAaHUN
3aHUMAIOT 3JIEMEHTBI COACPKAHUSI, KOTOPbIE CIyKaT OCHOBOM At pOpMUpPOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAlMSX  JIMYHOCTH,  CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OHOJOrNnYecKOro 00pa3oBaHMUs.

CTpyKkTypupoBaHHE cOAEpX)aHUs Yy4yeOHOro Marepuajga B IMPOTpaMMe I10
OMOJIOTMHM OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHHUs 3HAHUHA 00



OTJMYUTEIbHBIX OCOOCHHOCTSIX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOIMHU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buonorusy»
BBIJICJIEHBI CIICIYIOIINE COJEpKATEIbHbIE JIMHUU: «bHUONOrHs Kak Hayka. MeToasl
HAy4YHOTO To3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kax
Ouonoruueckas cucreMa», «CucTeMa M MHOT00Opa3ve OpPraHuYecKOro MUpay,
«OBONIOLMS KUBON NPUPOJIB, « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenusi yueOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE —
OBIAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(YHKIIMOHATHHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M MPUOOPETEeHHE YMEHHH
WCIIOJIb30BaTh ATH 3HAHMS IS TPAMOTHBIX JACHCTBUH B OTHOIIEHHH OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHnoro npenmera «buonorus» na 6azoBom
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 33]1ay:

OCBOCHHE OOYYaIOIIMMHCS CHUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOPUSX,
YUYECHUSX, 3AKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPABUIIAX, CIY/KANX OCHOBOU
JUIst (POPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX Hay4YHOI'O MO3HAHMs, CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSIX KUBBIX
CHUCTEM PA3HOTO YPOBHs OPraHU3allM, BBIJAKOLIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMHpoBaHrE y OOYy4YalOIIMXCSA IMO3HABATENIbHBIX, WHTEJUIEKTYaJIbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MPOLECCE aHalIM3a JAHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAYYHBIX B3MVISIIOB, WJAEH M TOJIXOJOB K HM3YYEHHUIO KHUBBIX CHUCTEM
Pa3HOI0 YPOBHS OpTraHU3alUH;

CTAaHOBJICHME Yy OOydJarommxcst oO0meil KyJnbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH M OIEHUBATDH SBIICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUN U OMNbITA, MOJYYECHHBIX MpPHU
M3y4YeHUU OUOJIOTHH;

dbopmupoBaHre Yy OOy4YalOMIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTU;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS UYEJIOBEKOM KHBOMU
IIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOIIOICHUS ATHICCKHUX
HOPM IIpU MTPOBEECHUH OMOJIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 411 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUN B TOBCEAHEBHOM KU3HU IS
OLICHKU IMOCJIEACTBUM CBOEH JIEATEIBHOCTH IO OTHOLIECHHIO K OKPY’KAIOIIEH cpelie,



COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHME M COONIOJIGHHE MeEpP MNPOQPHUIAKTUKH
3a00JIeBaHUH.

B cucreme cpemnero oOmiero oOpasoBanusi «buonorws», m3ydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS 00S3aTEIbHBIM YYEOHBIM MPEAMETOM, BXOISIIAM B
COCTaB MpeaMeTHOH o0macTu « EcTecTBeHHO-HAyYHBIE TIPEIMETHIY.

Jlst m3ydenusi Onoaoruu Ha 6a30BOM ypOBHE CPEIHETO 00Iero oopa3oBaHus
orBoauTcs 68 yacoB: B 10 xmacce — 34 gaca (1 gac B Hexenmio), B 11 kinacce — 34
yaca (1 gac B Hegento).



COAEPXXAHUE OBYUEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM Haykamu, (puiiocopueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOW HAy4YHOW KApTUHBI MUpA.
Cucrema OMOJIOTMYECKUX HayK.

MeTobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCIIEPUMEHT, ONTMCAHMUE,
U3MepeHue, Kiaccupukanus, MOJACTUPOBaHUE, CTaTUCTUYecKas oOpaboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetst: Y. dapsun, I'. Mennens, H. K. Konsios, k. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS YKUBOU MPUPOJIBI.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

[Ipaktrueckass padora Ne 1. «Jcmosb3oBaHME pa3IUYHBIX METOAOB IPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK IpeIMET U3ydeHus ouosoruu. Otinyue
JKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOoOpasue. YPOBHU OpraHU3aIMi OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNONMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe01eHOTUYECKHUH ), OMOCEPHBII.

JlemoHcTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKABOW MPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. XumMuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTAB KIIETKA. XHUMHUYECKUE DJIIEMEHTBI: MaKpPOXJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEPAJIBHBIX BelieCTB B KkieTke. llomnepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
HezaMeHnmble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCJIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAs, TPETUYHAS W
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonornuyeckue
byHKIUN OEIKOB.



depmentsl — Owuonormdeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIA IIEHTp, cyOcTpartHas crneuu@uyHoctb. KodepmenTsl. ButamMuHsbl.
OTrnunuus pepMEHTOB OT HEOPTaHUYECKUX KaTaIU3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIFOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapuibpl  (caxaposa, JaKTo3a) W Tosmcaxapuiibl  (Kpaxmall, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTIIeBOOB.

Jlumuaer:  Tpurauuepuabl, QGocPoaunuas, CTEpouasl. [ mapoduiIbHO-
ruapodoOHble  cBoWcTBA. buomornueckne ¢GyHkmmm wmuaoB.  CpaBHEHHE
YTIE€BOO0B, OEJIKOB U JIMIMHUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBesie kucinotel: JHK wu PHK. Hykneotuasl — MoOHOMEpHI
HyKJIenHOBBIX KucjaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenue u ¢pynkuuun PHK.
Bunet PHK. AT®: ctpoenne u QpyHKIIH.

[{utonorus — Hayka o kieTke. Kiietounas Teopus — mpuMep B3aUMOAEUCTBHUS
ujen 1 (paKkToB B HAYYHOM MO3HAHUU. MeTO bl U3yYECHUS KIICTKHU.

Knerka kak mnenoctHas xuBasg cuctema. OOmme NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudyeckas. OcoOEHHOCTH
CTpPOEHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMSA PACTUTEIBHOM, >KUBOTHOM H
IrpUOHON KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUHAsl CTEHKA, TITUKOKAIUKC, UX
dbynkuuu. [Inazmarnueckas memOpana, e€ ceorictBa u pyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opraHoubl kietku: JIIC, ammapat ['onbmxw,
au30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApHM U TuiacTua. Bunbl mmactun. HememOpanHbie
OpTraHOUJbl KJIETKU: PHUOOCOMBI, KJIETOUHBIA IIEHTP, LEHTPHUOJU, PECHUUKH,
KryTUKUA. OYHKIIUK OPTraHOUI0B KJIETKU. BriTtoueHus.

Anpo — perynaropHsiid HeHTp KieTku. CTpoeHue sjpa: siaepHas o00J0vKa,
KapHoIlUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdeMoHCTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. lneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammbel:  «PacnpeneneHue XMMHYECKUX AJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOUW MPUPOIE».

Tabmuubr u cxembl: «llepuognyeckas TaOiauIla XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHre MOJIeKyIbl BOJIb», «brocunTes 0enka», «CTpoeHne MOJIEKYJIbl OenKay,



«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. [JJHK», «Ctpoenue momnexybl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE KMUBOTHOM KIIETKU,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIEeTKN», « Y TIeBOAb, «JIMIuas».

OOopyzioBaHHE: CBETOBOM MHUKPOCKON, OOOpYJIOBaHHWE MJI1 IPOBEICHHUS
HAOIOICHUM, W3MEPEHHM, AKCIEPUMEHTOB, MHUKPONpPENapaThl PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie M NpaKkTHYeCKUE PadOTHI:

JlabopatopHas pabora Ne 1. «M3yueHume KaTaqIuTUYECKONM aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHas pabGota Ne 2. «M3ydyeHue CTpOEHHS KJIETOK pacTEHUH,
KUBOTHBIX W OaKTEpHil MOJ MUKPOCKOIOM Ha TOTOBBIX MHUKpOMpEmaparax M HX
OTHICAHUEY.

Tema 4. 7KusHeaesITeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WU MeTa0oIu3M. AcCUMMIAIMS (TIIIaCTUYECKUIT OOMEH) U
JUCCUMUJISIIIUA (SHEPIeTUUECKUil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTtabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B TMOHUMAHUU
MeTabor3ma.

Tunbl oOMeHa BeliecTB: aBTOTpO(dHBIN U rerepoTpodHblil. Posb dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILCHUH YHEPTUHU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (OTOCUHTE3a. 3HAUCHUE (DOTOCHMHTE3A ISl KUZHU
Ha 3emuie. Biausiaue ycnoBuii cpensl Ha (OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHUI.

XeMOoCHHTe3. XEeMOCUHTE3UPYIoIe OakTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
YKW3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYyJIUPOBaHUE OJHEPruu B KIETKE. OTalbl JSHEPreTUYeCKoro oOMeHa.
['muxonu3. Bpokenwe u ero Buabl. KuCIOpOIHOE OKHUCIEHHUE, WM KJIETOYHOE
JIbIXaHUE. OkucnuTenbHoOe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPIreTUIECKOro OOMEHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuHTe3 PHK. Tpancnsuus — Guocuntes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubGocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYCHl. MicTopust oTkpsiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHUS W SKHU3HEHHOTO IIMKJIa BHUPYCOB.



bakrepuodaru. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BHUY) — Bo3Oyautens CIIM/la.
OOpatHast ~ TpaHCKpUIILMsA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHuUs: BUPYCHBIX 3a00JIEBaHUIA.

JlemoHcTpanum:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbl muTanusy, «Metabomuzm», «MUTOXOHAPHUIY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHue U PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Kom»,
«Bupyco», «bakrepuodarn», «Crtpoenune u xuzHeHHbM nukia Bupyca CIIN/da,
oaktepuodaray, «Permmukarus JJTHK».

Oo0opynoBanue: monaenu-anmnkauun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enka», «CTpoeHue KIETKU», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHre M MHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

KiieTouHbIil 1UKI, WM >KU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIumiou eIl W TalvIOMJHBIA ~ XpPOMOCOMHBIE  HAOOphl.  XPOMATHUIBI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHUSI M  WHIUBUAYaJIbHOTO  Pa3BUTHUS
OpPTraHU3MOB.

Henenne knetkn — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasmuye Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: OecIoyioe U 1moJioBoe. Buasl Oecronoro
Pa3MHOXKEHUS: JEJIE€HUE HaJIBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €0 3HAYEHUE JJII CEJIEKIIUU.

[TonoBoe pa3zMHOXKEHKE, €r0 OTINYHUS OT OECIIOJIOTO.

Meito3. Craguu meiio3a. IIporecchl, npoucxonsiine Ha CTagusx MeHosa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUMU CMBICT H
3Ha4YeHUE Meno3a.

["ameTorenes — mporiecc 0OOpa3oBaHUs TMOJOBBIX KJIETOK Yy >KHUBOTHBIX.
[TonoBbie >kene3bl: CeMEHHUKU W sSuYHUKA. OOpa3oBaHME M Pa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ujl, SMIEKJIeTKa) — CIIepMAaTOreHe3 U OBOICHE3.
OcoOeHHOCTH CTPOCHHUSI SMIIEKIETOK U crepmMaTo30uao0B. OII00TBOPEHUE.
ITaprenorenes.

WunuBuayanbHoe pasBuTHE (OHTOTE€HE3). OMOpPHOHAIIBHOE Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:



npoOneHue, racTpyisius, opraHorene3. IloctamOpuoHanbHOE pasBUTHE. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: TMPsAMOE, Hemnpsmoe (JTUYuHOYHOE). BimsHue
Cpeabl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
ypOJCTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmumpt 1 cxembl: «DopMmbl pa3MHOXKEHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pactenuitn, «J/lemenue xkieTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpomocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Menosy, «llpsmoe n HenpsMoe pa3BuTHEY, «['ameToreHes y MIEKONUTAIOIUX U
4enoBeKa», «OCHOBHBIC CTaJUU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITpEapaThl «Cnepmato30uasl
MJICKOITATAIOWIETOY, «SHIeKIIeTKa MIeKonuTaroumeroy, «Kapuoknnes B KieTkax
KOpElIKa JIyKa», MarHuTHas MOJEJb-alIUInKauus «J/legeHue KIEeTKu», MOJIEIb
JAHK, monens metadazHoi XpoOMOCOMBEI.

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa HA TOTOBBIX MUKPOMPENapaTaxy».

JlaGoparopuas pabota Ne 4. «M3yueHwe CTpPOECHHS TOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3anaum reHeTrku. Ictopus pa3BUTHS T€HETUKU. POk uTomoruu
U OMOpPUOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiam pocCHMCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKUi1). (OCHOBHBIE TI'€HETHYECKUE
noHsATUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIOJNb3yEMAasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MMPU3HAKOB, YCTaHOBJIECHHbIE . MeHaenem.
MonoruOpuiHOe CKpellMBaHUEe. 3aKOH €JIWHO-00pa3us THUOPHUIOB IEPBOTO
nokojeHusd. IIpaBuno JOMUHUpOBaHUS. 3aKOH paACLICIJICHUS PU3HAKOB.
['unioresa yuctotel raMmeT. [1oHOE M HENOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpemuMBaHWe. 3aKOH  HE3aBHUCHMOTO  HAacCIeOBaHUS
npu3HakoB.  lluToreHeTMueckWe  OCHOBBI  JUTHOPUIHOTO  CKpEUIMBAHUSI.
AHanu3upymolee ckpenpanue. Fcrnoap30Banne aHATUM3UPYIOIIETO CKPEITMBAHNUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOHU.



CuemnieHHoe  HacineaoBaHue mpu3HakoB. Pabora T. Moprana 1no
CUEIJIECHHOMY HacJeJOBaHUIO TeHOB. HapyllleHne CclenieHus reHoB B pe3yJibTaTe
KPOCCHHIOBEpa.

XpoMOCOMHas TEOPUS HACIIEICTBEHHOCTHU. | €HETUUECKHUE KAPTHI.

['eHetnka mosa. XpoOMOCOMHOE ONpEAEIEHUE Noyia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['omMoraMeTrHle W TreTeporameTHble opraHu3Mmbl. HacnegoBanue
MPU3HAKOB, CLETUICHHBIX C MTOJIOM.

N3mMeHunBOCTh. BUIbI ”3MEHYMBOCTHU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BaprallMoHHbBIN psifi ¥ BapuallMOHHAsi KpUBasl.
Hopma peakunu npusHaka. KoinuecTBEHHbIE M KaYECTBEHHBIE NMPU3HAKU U HX
HOpMa peaknmu. CBOMCTBA MOAU(PUKAIIMOHHON H3MEHYHUBOCTH.

HacnencrBenHas, Wid TE€HOTUIIMYECKas, W3MEHUYMBOCTh. KoMOMHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMoOHHasi U3MEHUMBOCTh. Kitaccudukaiys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U mpuunHbl MyTaluii. MyTtareHHbie (paKkToOpBbl.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclieAcTBEHHOM n3menunBoctyu H. . BaBunoga.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemMmeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHHE, T'EHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[11P-ananu3a. HacnencTtBeHnuble 3a0o0jeBaHUsS 4YEIOBEKA: TICHHBIC OOJIC3HH,
OOJIE3HU C HACJEACTBEHHOM MPEIPacroyiOKEHHOCThIO, XPOMOCOMHBIC OO0JIE3HHU.
Comartnueckue H TreHepaThBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUMIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAYEHHUE MEIUIIMHCKOU
T€HETUKH B MIPEJOTBPAICHUH U JICUCHUN T€HETUYECKUX 3a00JICBaHUM YeToBEeKa.

JlemoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpEIIMBAaHWE HM  €ro
UTOT€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHUCTOTBHI  ramer», «JuruOpugHoe  CKpEIIMBaHHEY,
«lluTonornyeckne  OCHOBBI  JUTHOPUIHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3auMopeiicTBie aUIeNIbHBIX TEHOB», «l'@HeTHMYeCKHe KapThl PACTCHUH,
KUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIJIEHHOTO0 ¢ TmonoM», «KapuoTuIlbl YelloBeKa U KUBOTHBIX», «Buabl



U3MEHYMBOCTHY», «MoaudukalmoHHas W3MEHYMBOCTH», «HacnenoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTalimoHHas U3SMEHUUBOCTD.

O6opynoBanue: Mojaenu-ammInkanun «MOHOTHOPUIHOE CKpEIIMBAaHUEY,
«Henonnoe nomuHupoBanue», «Jurubpunnoe ckpemmBanue», «llepexpéct
XpPOMOCOM», MHKPOCKOII M MHKpomnpenapaT «/lpozopuna» (Hopma, Myrauuu
(GbopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox MOCEBHOMY.

JlabopaTtopHblie U NpaKkTHYecKHe padoThbI:

JlabopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUHOTO CKPEIUBAHUS Y TPO30(UIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenue MoanUKaIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTanuid y Ipo30(uiIbl Ha TOTOBBIX
MHKPOIIPETIAPATAX .

[Ipaktueckass pabora Ne 2. «CocTaBieHHWE U aHaJIU3 POJIOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuusi opranuzmMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JIOMECTHKALMS.
VYuyenue H. W. BaBuimoBa 0 1eHTpax TMPOUCXOXKIACHUS © MHOrooOpasus
KyJbTYPHBIX pacTeHul. LIeHTpbl MPOMCXOXKIECHHUS AOMAIIHUX XUBOTHBIX. CopT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIUU. MaccoBbI U MHANBUAYAJIbHBINA OTOOPHI B
CENEKIIMU pPACTEHUNW U KUBOTHBIX. OLEHKa JKCTepbepa. bIM3KOpoICTBEHHOE
CKpeliuBaHue — HWHOpuAMHr. Yuctas nuHus. CKpellMBaHWE YHCTBHIX JIMHUH.
['ereposuc, wnu rubpunHas cwia. HepoacTBeHHOE CKpelluBaHUE — ayTOPUIUHI.
OtnanénHast rtubpuamzauus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes M
NOJIyYEHUE TOJMIUIONIOB. JIOCTHIKEHHs CEJIEKUMU PACTeHHWil, >KMBOTHBIX U
MHKPOOPTraHU3MOB.

buorexHONOTUsT Kak OTpacib NPOW3BOACTBA. ['€HHAs WH)KEHEpHs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTraHU3MOB.
Okojornueckue W dTudeckue  mpoosempl. MO - reHeTruyecku
MO (ULIIMPOBAHHBIE OPTAHU3MBI.

JlemoHcTpauumu:

[Toptpers: H. W. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmupl 1 cxembl: kapta «LleHTpbl NpoUCXOXIEHHS W MHOrooOpasus
KyJbTYPHBIX pacTeHui», «[lopoapl noMamHux KMUBOTHBIX», «CopTa KyJIBTYPHBIX



pactenui, «Otnanéanas rudpuauzanus», «Padoter akagemuka M. @. iBanoBay,
«Ilomumnonaus», «OOBEKTHI OHOTEXHOJNOTHUW», «KieTouHnble KyabTyphl U
KJIOHUpOBaHHe», « KOHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIOJI0B M KOPHEIIJIOA0B IUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacteHuii, repoapuit «CenbCKOX035IMCTBEHHBIE PACTCHUS».

JlaGopaTopHblie M NpaKTHYeCKUE PA0OTHI:

Okckypeust «OCHOBHBIE METOABI UM JOCTHKEHHUS CEJICKIMU PACTEHUU W
JKHBOTHBIX (Ha CEIICKIHUOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATeNIbHBIA ~ y4acTOK, B  TEIUIMYHOE XO3SUCTBO, J1aOOpaTOPHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IICHTPA)».

11 KIJACC

Tema 1. DBoJIIOIIHOHHASL OHOJIOTHS.

[IpeanocbuUlKu BO3HUKHOBEHHS JBOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTHUX HaYK.

CBuzerensctBa HBoMOIMU. [lameoHTONOrMYECKHE: MOCIEI0BATEIbHOCTD
MOSIBJICHUSI BHJIOB B IMAJICOHTOJIOTHYECKOW JICTOIHCH, TEPEXOIHBIE (OPMBI.
buoreorpadguyeckue: cxocTBO U paznuune GayH u GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJCTBA W Pa3IMudsig HMOPHUOHOB pa3HBIX BHUJOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pPYJIMMEHTAapHBIE OpTraHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX IMyTeH y BCEX
OpPTraHH3MOB.

OomonnonHas Teopus Y. JlapBuna. Ilpeanochulku BO3HUKHOBEHHS
napBUHU3Ma. JIBHOKYIME CHJIBI SBOMIONWK BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE TPU OTPAHUUYECHHOCTH PECYPCOB, HEOMpeAeTEHHAs] U3MEHUYUBOCTb,
O60pn0a 3a CyIecCTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3BoroIuH (CTD) u €€ OCHOBHBIE TIOJIOKEHHUS.

MuxkpoosBostorus. [lomysius kak eMHUIA BUAA U DBOJIOIUU.

JBrxyuiue cuiibl ((hakTopbl) IBOJIOLNUKA BUIOB B MpuUpoae. MyTaliMmOHHBIHI
nporecc ¥ KOMOWHATHBHAS W3MEHYMBOCTh. [lOMymsAIIMOHHBIC BOJHBI M ApEHd
reHoB. M3osmmst 1 MUTpaIus.

EctecTBeHHbIll 0TOOp — HampaBisionmii ¢akrop d3Bojonun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTh OpPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpumMepsr
MPUCTIOCOOJICHHU Y OpraHu3MOB. ApoMoph03bl U UIUO-a AN TaIHH.



Bun wu BugooOpazoBanume. Kpurepunm Buga. OcHoBHbIE  (QOpPMBI
BUJI000pa30BaHus: reorpaduyeckoe, IK0JI0rHIecKoe.

MakposBomonusi. PopMbl  HBOMIONUU:  (DUIIeTUYECKasl, JIUBEpreHTHas,
KOHBEpreHTHas, mapasuienbHas. HeoOpatuMocTh 3BONIOIUY.

[IpoucxoxieHrne OT HeCleUUaTM3UpOBaHHBIX MpeakoB. [Iporpeccupyromas
crenuann3anys. AIanTUBHAs paJndalys.

JlemoHcTpanum:

[Toptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyliecTBoBaHue», «EcTecTBeHHbI 0TOOP», «MHOrooOpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Uamoamanrtaumm», «OOmas aereHepauus»,
«/IBmxymue cunbel 3Bomouun», «Kapra-cxema wmapmpyra myremectBuas Y.
Hapsuna», «boppba 3a cymectBoBaHue», «IIprucnocobieHHOCTh OpPraHu3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHYECKOE BUO0OOPA30BAHUEY.

O0opynoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3jIMYHbIMM THUIIAMU OKpPAacKH,
Ha0Op IUIO0OB U CeMsIH, KoyuleKus «lIpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPaBIEHUS 3BOJIIOLUNY, 0O0BEMHAs MOJEIb
«CTpoeHue TOJIOBHOTO MO3Ta O3BOHOYHBIX ).

buoreorpapuyeckas kapra wmupa, KoJuleKuus «@DOpMbl COXPAHHOCTH
VCKOIIAEMBIX JKMBOTHBIX W pacTeHuil», Mozenb ammukanus «llepekpécr
XpOMOCOM», BJIaXHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burne
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, myTtanuu (OpMbI KPbIILEB U
OKpacKH TeJa).

JlaGopaTopHbie U MpaKTUYIEeCKHE PadoOThI:

JlaGoparopuas pabotra Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue npucrocoO0JCHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4yHble TpPENCTaBICHHUS O 3apOKJIECHUU >KM3HU. HayuHble THIIOTE3bI
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: abuoreHe3 W mnaHcnepMmus. XHUMHUYecKas
HBOMIONUS. AOHUOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHMYECKHX.
DKCnepUMEHTANIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMOIMU. HavyanbHble 3Tanbl
ounonornyeckoi »Bomoruu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX



CTPYKTYP U BO3HUKHOBEHHE MNPOTOKJIETKHU. [lepBble KIETKM W HMX 3BOIIOLMSL.
@opMHUPOBaHUE OCHOBHBIX TPy KUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ mepuoibl: KEeMOPUHCKUH,
OPZIOBUKCKHH, CUITYPUHUCKUN, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKHUH.

Me3so301ckas 3pa u €€ nNepuoIbl: TPUACOBBIM, IOPCKUHM, MEJIOBOM.

KaliHo30Mickas 3pa W €€ mnepuoAbl: MAJCOTCHOBBIA, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTKa KJIMMaTa U TeoJOTMYecKuX mpoieccoB. OCHOBHBIE ITallbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd U
KUBOTHBIX. [I0siBIIEHHE, paclBET M BBIMUPAHHE TPYIIT AKUBBIX OPTaHU3MOB.

Cucrema OpPraHMYEeCKOro Mupa Kak oOTpaxeHue 3BooluH. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIBI OPTaHU3MOB.

OBoIIOLIMA YeJIOBEKAa. AHTPOIIOJOTHS KaK HayKa. PazBuTue npeacraBieHuil o
IIPOMCXOKJICHUHM 4YeJIoBeKa. Meronsl u3ydeHus aHTponoreHesa. (CxonacrBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwkymue  cuiabl  (pakTopbl)  aHTpONOTreHe3a. Hacnencreennas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHbI o00pa3  KU3HH,
W3TOTOBJICHUE OPYJIUH TPyZAa, MBIILICHHUE, PEYb.

OCHOBHBIE CTAINM U BETBU JBOJIIOIIUU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymeneli, YenoBek mnpsamMoxomdammii, YenoBek Heanaepranbckuii, UYenosek
pa3ymHbIiii. Haxoakum HCKOmaeMbIX OCTaTKOB, BpeMsl CYILECTBOBAHMS, 00JIaCThb
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHS.

Uenoseueckne  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOINCOMIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3uaTcko-amepukaHnckasi).  UepTsl  MPUCHOCOOJEHHOCTH  MpeACTaBUTENCH
YEJOBEYECKUX Pac K YCJIOBUAM CYIIECTBOBAaHMS. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®. Peau, JI. Ilactep, A. . Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConaHeuHOH cucTeMbl», «Pa3Buthe
opraHuueckoro wmupa», «PacturenbHas kietka», <«KuBOoTHasi  KJIETKay,
«IIpokapuoTnueckast kieTka», «COBPEMEHHAsi CHCTEMA OPraHWUYECKOTO MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMSI YEJIOBEKAa U YeTOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa NAJCOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeNOBeKa», «llpeBHenmmue mmoam», «pesHue monn», «llepsbie
COBPEMEHHBIE JIIOAN», «HeII0BEeUECKUE pachly.



O6opynoBanue:  mymsiku  «lIpoucxoxaenue  demoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTablla, KPOMaHbOHIA), CIENKU WIH
U300pKEHHUSI KAMEHHBIX OpYJIud NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIIEPHI,
pyouna, ckpebna), TeoxpoHoyoruueckass Tabnuna, KoJuiekuus «Dopmbl
COXPaHHOCTH UCKOIIAEMBIX )KUBOTHBIX U PACTEHUI».

JlabopaTtopHble U npakTHYecKHe padoThbI:

[Ipaktrueckast padora Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKLIUSAX).

DKCKypcHsi «IBOJIOLUS OPraHMYEecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranusmsl M OKpYysKamoLas cpeaa.

DKOJIOrHs KaK Hayka. 3aJja4yd ¥ pa3aenbl 3KOJOTHA. MeTOabl 3KOJIOTHYECKUX
UCCJIEI0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue Qakropel. Kiaccuduxamuss skxonorndeckux (HakTOpoOB:
abuoTHueckue, OHOTUYECKHME U aHTpONOreHHble. JlelcTBUE HKOJIOTMYECKUX
(akTOpOB HA OPraHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnennsi OpraHu3MOB K  JIEWCTBUIO  a0MOTHYECKUX  (PaKTOpOB.
buosornueckne puTMBl.

buotnueckune (bakTOpBHI. Bunpr  OMOoTMYECKMX ~ B3aUMOJEHUCTBHIL:
KOHKYPEHLHUsI, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomnepanus,
MyTyajqu3M, KOMMEHCAJINW3M (KBApTHPAHCTBO, HAXJCOHMYECTBO). AMEHCAINU3M,
HeWTpamu3M. 3HaueHHUE OWOTHYECKHX B3aUMOJICHCTBHIN JUIS CYIICCTBOBAHUS
OpPraHK3MOB B ITPUPOJHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonysiuud. (OCHOBHBIE MOKa3aTeian
NOMYJISILMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIA€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJmHaMyuka 4uCI€HHOCTH MOMYJISILUN U €€ peryJisius.

JlemoHncTpanum:

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

Tabmuubr u cxemsl: kapta «[Ipupogusie 30Hb1 3emany, «Cpeasl oOUTaHUS
opranusmoBy», «®Poronepuoanusm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJISUUU UHDY30puu-Ty(henbkuy, «llumieBbie nenm».

JlaGopaTopHble U MpaKTHYECKHE PadoOThI:

JlaGoparopnas padbota Ne 3. «Mopdonornyeckrue 0COOEHHOCTH PACTCHUI U3
Pa3HBIX MECT OOMTAHUS.



JlaGopatopHas padota Ne 4. «BnusiHue cBera Ha poCT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckas padota Ne 2. «Ilocy€T MIOTHOCTH NOMYJISIUNA Pa3HbIX BUIOB
pacTEeHU.

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBI.

Coo0miecTBOo opraHuzMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBA3U B
OHOLIEHO3E.

Dkoyoruueckrue cuctembl (d3kocucreMbl). [loHatue 006 »skocuctemMe W
ouoreornieHoze. DOYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYIIECHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEUIECTB U MOTOK HEPTUU B IKOCHUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM SKOCHUCTEMbI. [luileBble 1eMM W CETH.
OCHOBHBIE TIOKa3aTENIM HSKOCHUCTEMBI: OHOMacca, MPOAYKIHA. DKOJIOTUYECKHUE
nupamMubl: TPOAYKUHUH, YHCIEHHOCTH, Ouomaccel. CBOICTBAa 3KOCHCTEM:
YCTOWYHBOCTD, CAMOpPETYIIsLus, pazButue. CyKieccus.

[TpuponHble SKOCHUCTEMBI. DKOCUCTEMBI 03€p U PEeK. DKOCHCTEMA XBOMHOIO
WM IIUPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak QakTop yCTOMYMBOCTH »dKocucTeM. CoxpaHeHHE
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o ouocdepe. ['panuiipl, coctaB u CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rno0anbHONW 3KocucTeMbl. JluHamuueckoe paBHOBecMe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXMMHUYECKHE LIMKIIbI 3JIEMEHTOB (yriepoaa,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1o6anbHbIE IKOIOTHYECKUE TTPOOIIEMBI.

CocyuiecTBoBaHHE PUPOJIbI U YeJI0BEYECTRA. CoxpaHenue
OoropazHoo0Opasusi Kak OCHOBa ycToMunBOoCTH Onocdepsl. OCHOBA pallMOHATBLHOTO
VIOPaBJICHHUS TPUPOJHBIMHU pecypcaMH M WX HCHOJb30BaHue. JlocTrkeHus
OMONOTHY U OXpaHa MPUPOJIBI.

JdeMoHCcTpanuu:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmumer u cxemsl: «llumeBsie nenu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llemu muTanmsy, «IKoJOTHYECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jeca», « IKOCUCTEMA



XBOMHOTO  Jeca», «buorneno3 Bomoémay, «ArpoueHo3», «lIpumepHbie
AHTPOIIOTCHHBIC  BO3JCWCTBUSA Ha NpuUpoay», «BaxHelmme HCTOYHUKU
3arpsi3HEHMsI BO3/lyXa W TPYHTOBBIX BOA», «[louBa — BakHEHIIAsl COCTaBIIAIOIIAS
ounocoeps», «PakTopsl Aerpaganuu nousy, «llapHukoBeii 3@dexT», «PakTOphl
paZOaKTUBHOTO 3arpsizHeHusi Ouocdepb», «OO0mas CcTpykTypa Ouochepb,
«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B mpupoae».

O6opynoBanue: Mojenb-anmInKaus « TunuuHeie OMOIEHO3B», TepOapuii
«PacturenbHble coobmiecTBa», Komiekuun «buonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYp», TrepOapuM U KOJUIEKIIMM pAacTeHUH W
JKUBOTHBIX, IPUHALJICKAIIME K Pa3HBIM 3KOJOTMYECKUM TIPYIIIaM OJHOTO BHJA,
Kpacnas knura Poccuiickoit ®enepaumu, H300pakeHUsT OXPAHSIEMBIX BHJIOB
PaCTEHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI  I10
bMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIEI'O
OBPA3OBAHIA

Cornmacuo ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUA K peE3ysbTaram
OCBOCHMSI  OOy4YalOIIMMUCS MporpaMM  CpefaHero oémero  oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX PpE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIICAYIONIHME COCTABJIAIONINE: OCO3HAHHWE O00YYaIOIIMMUCI POCCHHCKON
rpakIaHCKOW MJACHTUYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONpPEACJICHUIO, HalWyuMe MOTHUBAllMM K OOydYeHUI0 OuOJOoTrHuH,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHS OHOJOTHUUECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
JIESITEIbHOCTH  [IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LI€JIU U CTPOUTH KUZHEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHMS MpeameTa «bUoJIoTus» JOCTUTAIOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJUIIMOHHBIMU POCCUMCKUMHU COIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJICHUSI W CIOCOOCTBYIOT TIpOIlecCaM CaMOIIO3HAHHWS, CAaMOBOCIIMTAHHS U
CaMOpAa3BUTHUSA, PA3BUTUS BHYTPEHHEH TMO3WIMU JUYHOCTH, NATPUOTU3MA,
YBOKEHUS K 3aKOHY U IMPABOIMOPSAIKY, YEJTOBEKY TPyJa U CTapilieMy MOKOJICHHIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TpaaulMsIM MHOTOHAllMOHANIbHOTO Hapoaa Poccuiickoit depeparuu, npupoae u
OKPY’KAIOIIEH Cpee.

JInyHOCTHBIE pE3ynbTaThl OCBOSHUS ydeOHOro mpeamera «buomorusy
JIOJDKHBI OTpaXkaTh TOTOBHOCTB U CIIOCOOHOCTH 00YYArOITUXCSl PYKOBOCTBOBAThCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUCHTAIlMH, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBJICHHUI
BOCIIUTATEIbHOMN JEATEIbHOCTH, B TOM YHUCJIE B YaCTH.

1) rpaskIaHCKOr0 BOCIIMTAHUS



c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB U OOSI3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W MO3HABATEJIbHBIX 3aJ1ay, BHIITOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOS KICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COI[MAILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOIIIEHHSI K MHEHHUIO OIIMOHEHTOB MpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMU WUJICHTUYHOCTH,
NaTpuoTU3Ma, YBXXEHUS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTU IMEpE.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJIBTYpY,
MPOIILIOE U HACTOSIIEEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MAMSITHUKAM IPUPOJIbI,
JTOCTUXEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaeitHas yOeXJIEHHOCTb, TOTOBHOCTh K CIy)KeHUIO M 3auurte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu Hapo10B Poccuu;



4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIECHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAHHUE SMOIIMOHAIBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBJISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ATONOTY YU

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyecKas
aKTUBHOCTb), O€pEkKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (PM3HUUECKOMY U NICUXUUYECKOMY 3/10POBBIO;

NOHMMAHUE UEHHOCTH TNPAaBWI HHJMBHUIYAIbHOTO M  KOJUJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIINX 30POBBIO U KU3HU JIIOJIEH;

OCO3HaHHUE MOCJIEACTBUNA U HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpPEOIECHUS
aJIKOT0JI5l, HAPKOTHKOB, KYpPEHHUS);

6) Tpy10BOIr0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HAHHE LIEHHOCTU MacTepCTBa, TPYAOTO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOATEIBHO
BBITNIOJIHATH TAKYIO IESITEIbHOCTD;

MHTEpEC K pa3inyHbIM cepaM mpodhecCHOHANBHOW JesITeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud ©  pealn30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa3OBaHMIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLEHKM MX BO3MOJXKHBIX ITOCIEICTBHMA IS
OKPYXKarLIEH Cpebl;

OCO3HaHHME TJI00aTBHOTO XapakTepa 3KOJOTMYECKHX Mpo0ieM M MmyTed ux
peuieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU pELICHUH TNpoOJieM, CBSA3AHHBIX C pPAlMOHAIbHBIM
OPUPOJIOTNIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  MOBEIEHUS B MPUPOJE,



HANpaBJICHHBIX HA COXPAaHCHUE PABHOBECHS B DKOCUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, OHOoChephl);

aKTUBHOE HENPUATHE JEHUCTBUM, MPUHOCIIIMX BpEl  OKPYKAKOLIEH
NPUPOIHON cpeie, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSTHBIE IKOJIOTHYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAJIMYKUE PA3BUTOTO HKOJOTMYECKOTO MBIIIICHUS, SKOJIOTHYECKON KYIbTYPHI,
OIbITa JEATETbHOCTH JKOJIOTUYECKOU HaIPABJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTHUUYECKOMN NIEITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YHUTATEIILCKOW KYyJNbTYpPbhl KaK CpPEICTBA
B3aUMOJECUCTBUS MEXKAY JIFOJbMU U IIO3HAHUS MUPA;

NMOHUMAaHUE ChnenupuKu OHOJOTUM KaK HAyKd, OCO3HaHUA €€ poJii B
GbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpEACTaBICHUST 00 OKpYKAloleM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YeOBEKa U
oOllecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOieM
COXpaHEHHUs TPUPOTHOTO PABHOBECHS,

yOEeXKJAEHHOCTh B 3HAUYUMOCTH OWOJIOTHUU JIsi COBPEMEHHOW ITMBHIIM3AIIUU:
oOecrieyeHuss HOBOTO YpPOBHS PAa3BUTHSA MEAUIIMHBI, CO3/aHHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pEeIIaTh PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 IMIO0ATBHBIX IKOJOTHUYECKUX MPoOIeM U
oOecrieueHuss Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BaHUIO TPUPOJHBIX PECYpCOB M (OPMUPOBAHUIO HOBBIX CTaHJIAPTOB
JKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OHMOJOTHMUECKUX 3HAHUM B IENAX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAILHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPY U3y4YCHUH OUOJIOTHH;

IMOHMMAaHHE CYIIHOCTHU METOAOB MO3HAHUs, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHMS [JI1 aHajiu3a U
OOBSCHEHHUS SIBIICHUN OKPYXkAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
VMMEIOIIMNXCS JaHHBIX C LIEJBIO MOJIYYEHUS JOCTOBEPHBIX BBIBOJOB;



CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
pelieHus mpodyieM B PEANIbHBIX )KU3HEHHBIX CUTYALINSAX;

OCO3HAaHHUE LIEHHOCTH HAYYHOM JEATEIBbHOCTH, I'OTOBHOCTH OCYILECTBIIATH
IIPOCKTHYIO U UCCIIEA0BATEIBCKYIO ACATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAaHUM MO OHOJOrMU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMH.

METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS ydeOHOTO mpenmera «buomornsy
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUTMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUINE
[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTUs, SIBJICHUE, IMPOIIECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJEeIOBaHUE,  HAOJMIOJIEHWE, H3MEpPEHUE, OKCIEPUMEHT H  APYIHX),
YHUBEpCAJIbHbIE y4eOHbIE JAeHCTBHUS (IIO3HABaTENbHbIE, KOMMYHUKATHBHBIC,
PETYJISTUBHEBIE), o0ecreynBaroIme dbopmHpoBaHue (yHKIHOHATBHOU
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUHMH OOYy4YaloIIHUXCsA, CIOCOOHOCTh
oOyuaromxcs UCIIOJIb30BaTh OCBOECHHBIE MEXKIMCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpPCaJbHbIE y4eOHbIE JIEUCTBUS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOrPaMMbl CPEIHEr0 OOIIero
00pa30BaHus JOJKHBI OTPaXKATh:

OBaanenue YHHMBEPCAJTbHBIMHU YueOHbIMU NMO3HABATEJIbLHBIMU
AeCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHE ICHCTBHUS:

CaMOCTOATENLHO  (QOpMyJIMpOBAaTH W aKTyaJIU3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3za, cuHTE3a, CpaBHEHM S, Ki1acCU(UKAIIUU, 000OIICHUS), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKH, YCTAaHABIWBATh
CBSI3U C IPYTUMHU MOHITHUSIMM ),

ONpENeNATh LEeNU ACSATEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI AEATEILHOCTU C MOCTABICHHBIMU 1EISIMU;

WCITIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS IS OOBSICHEHUS (DaKTOB W SIBJICHHIMA
KUBOU MPUPOLBI;



CTPOUTH JIOTMUECKHE pPACCYXICHUS (MHIYKTUBHBIC, IEAyKTHUBHBIE, TIO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IIPEICTaBIICHUS
CYIIECTBCHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a
TaK)K€  TMPOTUBOPEUMU  Pa3HOTO  pOJa,  BBIABICHHBIX B  Pa3IMYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LEJsIM, OLIEHUBATh PUCKH MOCIECTBUN AESTEINbHOCTH;

KOOPJIIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHSX  PEABHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBHS,

pa3BUBaTh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIAJICTh HABBIKAMH y4EOHO-UCCIIE0BATEIbCKON U MTPOESKTHOM IESITEIbHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a71a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

WCITOJIB30BATh PA3IMYHBIC BUILI JACSITCIBHOCTH IO TOJYYEHHUIO HOBOTO
3HAaHMS, €T0 HWHTEPHpPETAlHNH, NPeoOpa3oBaHUI0 W TNPUMCHCHHIO B YYCOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3TaHUH YICOHBIX U COITUATBHBIX TIPOSKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJTFOUEBBIMU MTOHSATUSMU U METO/IAMH;

CTaBUTh W (OPMYIUPOBaTh COOCTBEHHBIE 3aJadylM B 0Opa30BaTEILHOM
NESATETbHOCTH U KU3HEHHBIX CUTYaIIUSIX;

BBISIBIIATH TPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y ©€ pEeIIeHUs, HaXOAUTh apTyMEHTHI JI JIOKa3aTelIbhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTCPUHU PEIICHHSI;

aHAIM3UPOBAaTh TIOJNYYCHHBIE B XOJE PEIICHUS 3aJa4dl  pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH UX IOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIISTh IEJICHANIPABICHHBIN TIOMCK TEepeHoca CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh TIEPCHOCHUTHh 3HAHUS B ITO3HABATEIBHYIO M TMPAKTHYCCKYIO O00JIacTH
KU3HEIEITEIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;



BBIJIBUTATh HOBBIC WJEH, TMPEJIaratb OPUTHHAIBHBIE TOIXOJbI M PEIICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopmManmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(POpMAIUK (TEKCTE Y4eOHOTro
nocoOusi, HAy4YHO-TIOMYJIIPHOW JUTEparype, OHOJOTHYECKHX CIOBapAX U
CIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETe), aHAIM3UpPOBATH
UHGOPMAIIUIO PA3IMYHBIX BUJOB U (POPM IpeCTaBICHUS, KPUTUYECKU OLEHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bopMyIMpOBaTh 3alpPOChl U MPUMEHSTH PA3NMUYHBIE METOJbI MPU MOUCKE U
otbope Ouosorndeckor mHMOpPMaLMK, HEOOXOIUMOM Il BBITIOTHEHUS YYCOHBIX
3azay;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BaHMUS Pa3IMUHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYI0  (GOpMy  TPEACTABICHUS
ounonornyeckor uHpopmaimu (cxembl, TpaduKu, AUArpaMMbl, TaOIUIIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
OHOJOrnyeckod HHPOpMalUME: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUE H
MaTE€MaTU4YeCKHe 3HAaKU W CUMBOJBI, (HOpMYyJibl, abO0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BIAJCTh  HaBBIKAMHM  pacloO3HaBaHWS W 3alUTHl  WH)OpMaIuw,
nH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o6menmue:

OCYIIIECTBISITH KOMMYHHUKAIIMK BO BCeX cpepax KM3HU, aKTUBHO Y4aCTBOBAThH
B JIMAJIOTe WJIM JUCKYCCHUU TI0 CYIIECTBY OOCYKJIaeMoil Tembl (yMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBAaTh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS TMpeiaracMon
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik TUCKYCCUHN);

pacro3HaBaTh HeEBepOaJibHbIE CpEJCTBA OOIICHMs, TMOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IUYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJCHCTBUS, MOHMMATH
HaMEPEHUS APYTUX JIOJICH, MPOSIBIATH YBAKUTEIHHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1esITeJIbHOCTh:

MIOHMMATh W KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIbHOU
pabOThI IpH pelIEHUU OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHUS TPYNIOBIX (HOpPM B3aUMOJEHCTBUS MPHU PELICHUH YIeOHOM 3a/1a4H;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JIEWUCTBHI C y4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN KAKJIOTO WIEHA KOJUIEKTUBA;

NPUHAMATh €I COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JEUCTBUSL MO €€ [IOCTHIKECHHIO: COCTaBJISTH IUIAH JEHCTBUM,
pacmpeneniarb pojau ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAay€CTBO CBOEro BKJIAaJa M KaXIOr0 yYaCTHHKAa KOMaH[bl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLICHHBaTh HJIEU C TMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISTh IIO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh MHUIIMATUBHBIM.

OByajieHue YHMBEPCAJIbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBICHHA NpPOOJIEM U UX
pEIIeHUS B )KM3HEHHBIX U yU€OHBIX CUTYyaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI II€JIeBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHUSX M NOCTYIIKax MO OTHOLIEHUIO K YKUBOW IPUPOJIE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYILECTBIIATh MO3HABATEIBHYIO JIE€ATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30oBaTebHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  pPELICHUS MpoOsieMbl €  YYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 yueOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUpPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pELICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrOoCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIN H
KYJIBTYPHBIM YPOBEHb.



2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHTYallUsSIM, BHOCHUTh KOPPEKTHUBBI B JIEATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJILTATOB IICIISIM;

BJIaJICTh ~ HaBbIKAMHM  IIO3HABATECIbHOH  peIeKCMM KaK  OCO3HAHUS
COBEpIIACMBIX JEHCTBHH M MBICIUTEIBHBIX IPOIECCOB, HMX pPE3yJbTaTOB U
OCHOBAHM, MCIOJIH30BaTh MPHEMBI PeQIICKCHH JIJISI OIICHKH CHUTYalldd, BBHIOOpPA
BEPHOT'O PEIICHUS;

yMETh OIICHWBAaTh PHCKH W CBOCBPEMCHHO NPHHHUMATH PEIICHUS 110 WX
CHIDKCHHIO;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTHX MPH aHaJu3e pe3yJIbTaToB
JCSITETIbHOCTH;

3) npuHsiTHE CeOsl U APYTUX:

IMPUHUMATH CeOsl, MOHMMas CBOM HEJIOCTATKH M JOCTOMHCTBA,

IPUHAMATh MOTHUBBI W apryMEHTHl JPYTHX IPH aHaJu3e pPe3yIbTaToOB
NCSATCIIBHOCTH;

pU3HaBaTh CBOE IIPABO U TMPABO JIPYTUX HA OIIHUOKH;

pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MUP C TTO3UITUH JIPYTOr0 YeIOBEKA.

IMPEAMETHBIE PE3YJIBTATBI

[TpenmeTrHble pe3ynapTaThl ocBoeHusi nporpamMmmel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUSA, YMEHUS U CHOCOObI IEUCTBUN MO OCBOEHHUIO, UHTEPIIPETALUN U
npeoOpa30BaHUI0 3HAHUM, BUIbI ACSATEIBHOCTU MO MOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B PAa3MYHbIX y4E€OHBIX CHTyalUsAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouornorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUS.

[TpenMeTHbIe pe3yibTaThl OCBOEHUS ydueOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTUHbBl MHpa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEXHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKAHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
KU3Hb, KJETKa, OpraHu3M, MeTrabosu3M (OOMEH BELIECTB U NpEeBpallCHHE
SHEPIuM), TOMEOCTa3 (CaMOpETyJISIUs), YPOBHEBAsI OPTaHU3AIIMS JKUBBIX CUCTEM,



CaMOBOCIPOU3BEICHHE (PENPOIYKLMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajibHas JOorMa MOJIEKYJsIpHON Ouosiorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BapuiioBa) u ydeHus (0 LEHTpax MHOrooOpasus H
MPOUCXOKJICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensTh rpaHUIlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOACHNUE U
OMKMCAHHUE YKUBBIX CHUCTEM, MPOLIECCOB U SIBICHUWI, OpraHu3aiusi 1 MpOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIJABM)KEHHE  THUIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIIMYMHAMU, OOBICHEHHE IMOJTYYECHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHI, TEOPUM M 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M IMPEBpALICHMs] 3HEPTUU B KIIETKe, (pOTOCHHTE3a,
IUIACTUYECKOTO M HHEPreTMYEcKOro oOMEHa, XEMOCHHTE3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKECHUS, HWHAMBUAYAJIBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHHUM, JJIS1 IPUHATHS MPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3J0pOBbs M 340POBBSA
OKPY>KaIOIKX JI0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPYKaroLIei
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUHN
COBpEMEHHOW  Ouojsorun W OHOTEXHOJOTMH  JJI1  palMOHAIBHOTO
IPUPOAOTIOIB30BaHNS;

YMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHuEe, COCTaBIATh CXEMbI
MOHOTMOPHIHOTO CKpEIIMBaHUs JUIsl NpeICcKa3aHusl HAacCleOBaHUSA MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M TPAKTUYECKUE padOThI, COOIIOATH
npaBuia mpy paboTe ¢ ydeOHBIM 1 J1ab0paTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OIEHUBaTh U HWHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOPMALIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;



YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
0000111ast 6MOJIOTMYECKYI0 UH(POPMALIUIO U3 HECKOJIbKUX MCTOYHUKOB, FPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapaTt OMOJIOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buonorus» ¢ 11
KJlacce TOJDKHBI OTPaXkKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHHM COBPEMEHHOH €CTEeCTBEHHO-
HAYyYHOM KapTUHBI MUpPAa M HAYYHOTO MHMPOBO33PEHHS, O BKJIAJE POCCUHUCKUX U
3apyOeXKHBbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHWOJOTHH, (PYHKIIMOHAJIBHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/a4;

YMEHUE PACKpbIBATh COJIEpkKAHUE OUOJOTHYECKUX TEPMUHOB M TMOHSATHUM:
BUJI, TIOMYJIALNSA, TeHO(OH, IBOMIONUS, ABIKYIINUE CUIBI ((DaKTOPBHI) IBOIIOLNH,
MIPUCTIOCOOICHHOCTh OPTaHW3MOB, BHI000pAa30BaHME, JKOJIOTHUYECKHE (DAKTOPHI,
DKOCHUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIeNMd  MIUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, onocdepa;

YMEHHME WH3j1araTh OHOJOTHYECKHE TEOpUM (SBONMIOIMOHHAs Teopus Y.
JlapBuHa, CHUHTETHYECKasi TEOpUs DOBOJIONWHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimieBoro cxonctBa K. M. bopa, uepenoBaHus riaBHBIX HaIlpaBiICHUN U
nyteit spomonuu A. H. CesepiioBa, yueHusi o ouocdepe B. N. Bepnaackoro),
OTIPEIEISTh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

YMEHUE BIIAJIETh METOJIAMUA HAYYHOTO IMO3HAHMS B OMOJIOTUU: HAOJIIOICHUE U
ONMCaHUE >KUBBIX CHCTEM, TMPOIIECCOB M SBICHUH, OpraHU3alus W TPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABHKECHHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y MCCIEyEeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYECHHBIX
pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOpPUM W 3aKOHOB, YMEHHUE
JIeaTh BBIBOJIBI HA OCHOBAHUH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICNSATh CYIIECTBEHHBIE MPHU3HAKA CTPOCHHS OHOJIOTUYECKUX
OOBEKTOB: BHUJIOB, TMOMYJSALWNA, MPOAYLUEHTOB, KOHCYMEHTOB, PpEIYyILIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJEICTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000PA30BaHMS, MPHCIOCOOJEHHOCTH
OpPraHU3MOB, JICUCTBHUS DKOJOTHYECKUX (PAKTOPOB HA OPTraHU3MBI, IEpPEHOCa
BCIIECTB W TIOTOKA DHEPTMHM B DKOCHUCTEMax, AHTPOMOTEHHBIX HW3MEHEHUN B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OHMOTr€OXUMHYECKHX
LIMKIIOB B Ouocdepe;

YMEHHE TPUMEHSTh MONyUYEHHBIC 3HAHUS I OOBSICHEHHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUW, [JIs NPUHATHS NPAKTUYECKUX PELICHUN B IMOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsi U 3JI0POBbS
OKPY>KaIOIKX JII0/IeH, COOIOIEHUSI HOPM IPaMOTHOIO MOBEJCHUS B OKPYKaIOLIei



IPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl pallMOHAIILHOTO NMPUPOAOIIOJIb30BAHNUS;

YMEHHE PEelIaTh 3JEMEHTAapHbIE OMOJIOTUYECKUE 3a/1aY, COCTABIATh CXEMBI
NEpEeHOCca BEIIECTB U SHEPTUU B IKOCUCTEMAX (LIETIM TUTaHMS);

YMEHUE BBINOJIHATE JTA0OPAaTOPHBIE M IPaKTUYECKHUE padOThI, COOMIOATH
npaBuiia Ipu padoTe ¢ yueOHBIM U JIabopaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OIEHUBaTh U HWHTEPIPETHPOBATH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKIIOYAIONIYIO0 T[ICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MaccoBOW MH(pOpMaLMU, HAYYHO-IOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  IJIOOAJIbHBIE  JKOJIOTMYECKHE  MPOOJIEMBbI
COBPEMEHHOCTHU, (POPMUPOBATH IO OTHOUIEHUIO K HUIM COOCTBEHHYIO MTO3ULUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TMHCHMEHHBIE M YCTHBIE COOOIICHHUS,
000061m1ast 6MoJIornYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HauMeHnoBaHue KosaunyecTBo 4acoB
Ne DJIeKTpPOHHbIe (LM (POBHIE)
pa3ieioB U TEM Konrpoabueie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
MporpamMmMbl padoThI padoThI
bubmuorexa [JOK
1 b 2 .
MONOTITL falk Hayka 05 https://m.edsoo.ru/7f41c292
5 JKuBble cuCTeMBI U BX 1 bubmuorexa [JOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XUMHYECKUN COCTaB U 3 1 bubmuorexa [JOK
CTPOEHUE KIIETKH https://m.edsoo.ru/7f41c292
4 JKuzHenesTeabHOCTh 6 bubmmoreka [IOK
KJIETKH https://m.edsoo.ru/7f41¢c292
PasmMHOXeHUE U
5 WHAUBUYaTbHOE 5 1 bubmorexa [TOK
AHBILY https://m.edso0.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrseHHoCTE U
6 M3MEHUYHUBOCTH 8 15 bubmorexa LOK
' https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 Cenexuus opraHu3MoB. 3 bu6muoreka [JOK
OCHOBBI OMOTEXHOIOTHH https://m.edsoo.ru/7f41¢c292
but6mmoreka [IOK
8 Pesepaiioe Bpens ! https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO
- 34 0 4

YACOB I10 ITPOTPAMME



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

HaumenoBanue KoJsun4yecTBo 4acos
Ne JaekTpoHHbIe (UU(pPOBbHIE)
pa3ieioB U TEM Konrpouabnsie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
NporpaMmMbI padoThbI padoThbI
1 OBOJIIOIUOHHAS 9 1 bubmuoreka [JOK
ouonorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBEeHUE U BuG 10K
nOIMOTEeKA
2 PAIBITHE M3 9 05 https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranusmel 1
3 OKDVIKAIOLLIAS 5 1 bu6mmoreka [IOK
Py B https://m.edsoo.ru/7f41cc74
cpena
CoobmectBa u
4 9KOJIOTUYCCKHE 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
CUCTEMBI
bu6mmorexa [IOK
P 2
> CICPBHOC BpentA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO
YACOB IO 34 0 25

I[TPOTPAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka KonTposibHbIe IIpakTuyeckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
buonorus B cucreme bubmorexa LOK
1 HayK 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl T03HAHUS
JKUBOW ITPUPOJBI.
[TpakTuueckast pabota No
5 1 «Mcnonb3oBanue 1 05 bubnuoteka [JOK
pa3IMYHBIX METOIOB IIpU https://m.edsoo.ru/863e6122
W3y4YEHUU
OMOJIOTHUYECKUX
00BEKTOBY
3 buonoruueckue cucTemsl, 1 bu6mmorexa [IOK
IIPOLIECCHI U UX U3YUYECHHUE https://m.edsoo.ru/863e6564
XUMHYECKUN COCTaB
4 KieTkn. Bona n 1 bubmorexa [IOK
https://m.edsoo.ru/863e674e
MUHEpaTbHBIE COTH
5 benku. CoctaB u 1 bubmuorexa [JOK
cTpoeHue OeIKOB https://m.eds00.ru/863e6b72



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

DepMeHTBI —

OMOJIOrTYCCKHE
KaTaJu3aTOPBI.
JlaGopaTtopHnast pabota No
6 1 «M3yueHue 0.5 bubmorexa LOK
i . ' https://m.eds00.ru/863e6b72
KaTaJTUTHYECKOMN
AKTUBHOCTH (DEepMEHTOB
(Ha mpuMepe aMusIa3bl
WM KaTajasbl)»
bu6mmorexa [IOK
! Yraesoel. Jmniiet https://m.edso0.r/863e6870
8 HyxkiienHOBBIE KHCIIOTHI. bu6mmoreka [JOK
ATD https://m.edsoo.ru/863e6d5c
Hctopust u MeToabl
9 M3Y4YEHUS KIETKU bubnmorexa HOK
yi ' https://m.eds00.ru/863e6e88
Knerounas reopus
10 Knerka xak nieioctaas

JKHBasi CHCTEMaA



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

Ctpoenue
JyKapUOTHYECKON
kieTku. JlabopaTopHas
pabota Ne 2 «3yuenue

CTPOEHUS KJIETOK bubnuorexa [IOK
11 pacTeHHUiA, )KUBOTHBIX, 0.5 https://m.edsoo.ru/863e6ff0
rpuOOB M OAKTEPHId IO/ https://m.edsoo.ru/863e716¢c
MHKPOCKOIIOM Ha
TFOTOBBIX
MHUKpOIIpenaparax u ux
OIIMCAHHUE»
12 OOMeH BelecTB UIn bubnuoteka [JOK
MeTa00Iu3M https.//m.edso0.ru/863e766¢
13 doTocuHTE3. bu6mmoreka [JOK
XeMoCcHuHTE3 https.//m.edso0.ru/863e7c98
. bubnuoteka [JOK
14
JuepreTeckuii 0omen https.//m.edso0.ru/863e7aae
JKU3HEeHHBIN ITUKI
KIIETKH. [{eeHne KIeTKH.
Muro3. JlabopaTopHas
pabota Ne 3 BuG 110K
nOIroTEKA
1 H )
> «Habmonerue MuTo3a B 05 https.//m.edso0.ru/863e7dc4

KJIETKaX KOHYUKa
KOpEIKa JyKa Ha
TOTOBBIX
MUKpOIpenaparax»



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

Buocuures Oenka.

16 Peakuust MmaTpuuHOro bubmmorexa LIOK
1 P https.//m.eds00.ru/8636796e
CUHTE3a
17 Tpancusaus — bubnuoreka [IOK
O6uocunTe3 O6enKa https://m.eds00.ru/863e796e
18 Hexnetounsie ¢hopMel bubnuorexa [JOK
KM3HU — BUPYCHI https.//m.eds00.ru/863e7540
DopMbI pa3MHOKEHUS bubmnorexa [IOK
19 PMBLD https://m.eds00.ru/863e81b6
OPTaHi3MOoB https.//m.edsoo.ru/863e831e
. bubnuoteka [JOK
20| Meiios https://m.eds00.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
Onno10TBOpEHHE.
21 JlaGopatopHas pabota Ne 05 bubnuoreka [IOK
4 «I3y4yeHue cTpoeHus ' https://m.edsoo.ru/863e81b6
MIOJIOBBIX KJIETOK Ha
TOTOBBIX
MHUKpOIIperapaTax»
2 NunuBunyanpHOE bubmuorexa [JOK
pa3BUTHE OPTAHN3MOB https://m.edso0.ru/863e8436



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

23

I'enernka — Hayka o
HACJIEICTBEHHOCTH U
U3MCHYHUBOCTH

bubmuoreka [JOK
https.//m.eds00.ru/863e86f2

24

3aKOHOMEPHOCTH
HACJICJIOBAHUS
MIPU3HAKOB.
MonorubpuaHoe
CKpEIIUBaHUE

bubmuorexa [JOK
https://m.edso0.ru/863e8878

25

Jurundpumnoe
CKpelIuBaHue. 3aKoH
HE3aBHCHUMOTI0
HACJICJIOBAHMSI IPU3HAKOB

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

26

CuenuieHHOE
HaCJIeJOBaHHE
MIPU3HAKOB.
JlaGopaTtopHnast pabota No
5 «3yuenue
pe3ysIbTaToB
MOHOTHOPHUIHOTO U
JTUTUOPUIHOTO
CKpEIIUBAHUS Y
Jpo30(hUIIBI HA TOTOBBIX
MHUKpOIIperapaTax»

0.5

bu6mmorexa [IOK
https://m.edso0.ru/863e8c60

27

I'eneTnka momna.
HacnenoBanue
MPU3HAKOB, CLEIIEHHBIX
C TIOJIOM

bu6mmoreka [IOK
https://m.edso0.ru/863e8c60



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

28

N3MeHUYHUBOCTS.
Henacnencrsennas
U3MEHYUBOCTb.
JlaGopaTtopnast pabota No
6. U3yuenue
MOIU(DUKAITHOHHOM
W3MEHYHBOCTH,
MOCTPOEHUE
BapUAIIMOHHOTO psia U
BapUAIlMOHHON KPUBOM»

0.5

bu6mmoreka [IOK
https.//m.edsoo.ru/863e8efe

29

Hacnencreennas
U3MEHYHBOCTb.
JlaGopatopHas pabota Ne
7. «AHanu3 Mmytauu y
Jp030(HIIBI HAa TOTOBBIX
MHUKpOIpenapaTax»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

30

I'eneTnka yemoBeka

bu6mmorexa [IOK
https://m.edsoo.ru/863e8d78

31

PesepBHBIi ypOK.
O00011EeHNE 10 TEME
«HacnencrBeHHOCTE U
W3MEHYHUBOCTD
OpPTaHU3MOBY

32

Cenekuus Kak HayKa 1
npoiiecc

bu6mmoreka [IOK
https://m.edsoo0.ru/863e9214



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214

MeTtoapl 1 TOCTHIKEHUSA

33 CEeJICKIIUU PACTCHHH 1 1 bubmorexa [IOK
Hmp https://m.edsoo.ru/863e9214
JKUBOTHBIX
3 buorexnonorus kak 1 bubmuorexa [JOK
OTpaciib TPOU3BOJICTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO 24

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTposibHbIe IIpakTHyeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
1 DBOJIIONHUS U METOLI €€ 1 bu6mmoreka [JOK
U3y4YeHUs https://m.edsoo.ru/863ea20e
Hcropus pa3BuTus
2 MpeACTaBICHUI 00 1 bubmorexa HOK
pea https://m.eds00.ru/863e9570
ABOJIIOITUHT
bu6mmorexa [IOK
3 M 1
HKPOIBOIIOLHA https://m.edsoo.ru/863e9cle
IMonmynsiums kax
JJIeMEeHTapHas eIuHUIA
BH/JIa U DBOJTFOITUH.
4 Ha%o aTo Ha;l abora Neo 1 0.5 bubmorexa HOK
patopHaip B ' https://m.eds00.ru/863e99c6
1 «CpaBHEHME BUIOB 11O
MOP(OTIOTHIECKOMY
KPUTEPHUIO)
BIDKYIIME CHITBI
5 gneMZ;IuTa _— 1 bubnuoreka [IOK
P https://m.edsoo.ru/863e9da4
(haKTOpBI) IBOTIOIIAN
6 EctectBeHHbII 0TOOD 1 1 bubmuoreka [JOK
ero GopMeI https://m.edsoo.ru/863e9ed0



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

Pe3ynbTare! 3BoMIOLMY:
npUCroco0JICeHHOCTh
OpPraHU3MOB U
BUJI000pa3oBaHue.
JlaGopaTtopnast pabota No
2 «Onucanue
PUCTIOCOOTIEHHOCTH
opranusma u eé
OTHOCHTEJIBHOTO
XapakTepa

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e9fde

HaHpaBJ’IeHI/IH U IIyTHu
MaKpO3BOJJIOONH

bu6mmorexa [IOK
https://m.edsoo.ru/863e9cle

Heob6patumocts
IBOJIIOIUH

10

HcTopus xu3Hu Ha 3emiie
Y METOJBI €€ U3yUeHUs

11

T'unoresnl
MIPOUCXOKICHUS KU3HU
Ha 3emie

bu6mmorexa [IOK
https://m.edso0.ru/863ea5a6

12

PasButue xu3Hu Ha
3emuie 1o 3paMm U
nepruoaamM

bu6mmorexa [IOK
https://m.edsoo.ru/863eatbe



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

13

OCHOBHbIE 3TaMbI
ABOJTIOIIUN
pPacTUTEIHHOTO U
YKUBOTHOT'O MUDA.
[TpakTrueckas padora No
1 «13ydenue
MCKOITaeMbIX OCTAaTKOB
pacTeHuil U KUBOTHBIX B
KOJUTCKIIHSX )

0.5

bu6mmoreka [IOK
https.//m.edsoo.ru/863ea8bc

14

COBpeMeHHaﬂ CHUCTCMa
OpPraHu4cCKoOro Mmupa

bu6mmorexa [IOK
https://m.edso0.ru/863ea48e

15

DBOIIOLNS YETIOBEKA
(aaTpOTIOTEHE3)

bu6mmoreka [JOK
https://m.edsoo.ru/863eac2c

16

JIBHOKyIIME CHIIBI

(axtopsr)
aHTpOIIOTeHe3a

bu6mmorexa [IOK
https://m.edsoo.ru/863ead44

17

OCHOBHBIE CTaANM
JBOJIIOLIMY YEI0BEKA

18

YenoBeueckne pacel U
MPUPOIHBIE aTanTaluu
YesioBeKa

bubmuorexa [JOK
https://m.edsoo.ru/863eaca?

19

PesepBHBIi ypOK.
O00011eHME 10 TEME
«Bo3HKHOBEHME U
pa3BUTHE )KU3HU Ha
3eme»

20

DKOJIOTHs KaK HayKa



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

21

Cpenpl oOuTanus u
HKOJIOTHYECKUE (PaKTOPHI

bubmuoreka [JOK
https://m.edsoo.ru/863eaf ec

22

AlGuotnueckue GpakTopHI.
JlaGopaTtopnast pabota No
3. «Mopdonorudeckne
0COOEHHOCTH pacTeHUI
U3 Pa3HBIX MECT
oOUTaHUY.
JlaboparopHnas pabota Ne
4. «Biusinue cBeta Ha
POCT U pa3BUTHE
YEpEHKOB KOJIEyCa»

0.5

bu6mmoreka [IOK
https://m.edsoo0.ru/863eb10e

23

buotnyeckue pakTopsl

bu6mmoreka [IOK
https://m.edso0.ru/863eb348

24

DKOJIOTHYECKUE
XapaKTEePUCTUKH
MONYJISALIUH.
[IpakTuueckas pabora Ne
2 «ITogcuér mnoTHOCTH
MONYJISAUANA pa3HBIX
BHJIOB PaCTEHUII»

0.5

25

Coob1ecTBa OpraHu3MoB
— OnoIIeHO3

bubmuoreka [JOK
https://m.edsoo.ru/863eb46a



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

%6 DKOJIOTHYECKUE CUCTEMBI bubmmoreka [JOK
(3KOCUCTEMBI) https.//m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTENU
KOCHCTEMBEI. Eu6 10K

noInoTeKa

27 C)

HOTOTIAECRIE https://m.edsoo.r/863eb5fa
nupamuiel. CBolicTBa
skocucteM. Cykueccus

28 [IpupoHbIE S5KOCUCTEMBI

29 AHTpPOIIOT€HHBIE
9KOCHCTEMBI

20 buocdepa — rnobdanpHas bubnnoreka [JOK
’KOCHCTEMa 3eMJIU https.//m.edsoo.ru/863ebb5e
3aKOHOMEPHOCTH

31 CyILIECTBOBaHUS brbmmorexa [OK

ym https.//m.eds00.ru/863ebd16
6uocdepsl
YenoBeuecTBo B

32
ouocdepe 3eman

3 CocymiecTBoBaHUE bubnmnoreka [JOK
IIPUPOABI U YETIOBEUECTBA https://m.edsoo.ru/863ebale
PeszepBHBIi ypOK.
0O00011EeHNE TEMBI

34 «CoobmecTBa 1

OKOJOTHUYCCKUC
CHUCTCMBI»



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

2.5







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Y4eOHUK 151 06pa30BaTebHbBIX yUpexAeHUN
«buosorus. 10, 11 knacc » I.K.benges, I'M.JbiMmun u gp.-M.:[IpocBemenue

METOINYECKHUE MATEPUAJIbI JIJISA YYUTEJIA
https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-biologii/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

http://fcior.edu.ru

http://school-collection.edu.ru/






