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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJIEICHUs] TOAXO0J0B K (POPMUPOBAHUIO COJAEPNKAHUS Y4EeOHOro MpeameTa
«buonorusi»  coctaBuwiM: KoHuentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COAEpKaHMSA, pE3yJNbTaTOB OOyuYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MMO3HAHUU KUBOM MPHUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/IeieHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa 1o Ouosoruum Aa€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHOoro mnpeamera «buonorus», omnpeaenser o00sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue I0 pasjieraM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 MaTrepuasia ¢ y4eToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€HM, JIOTMKA 0O0pa30BaTEIbLHOTO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImMXCsl.

B nporpaMme mno OHOJIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (OPMHPOBAHUU OCHOBHBIX BHJIOB Y4EOHO-IIO3HABATEIbHON
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHUIO COJCpIKAHUS
OMOJOrNYECKOro 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOTWHU, Ojarojapss 4emy B Hel
MPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUN, CBSI3aHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, IIEHHOCTHBIX
OpUEHTAlMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpEeKHbIM OTHOUIEHHWEM K OKpY)Karouled NPUPOIHON cpere.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TaKKe 3HAaHUHU O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTU OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B MTOBCETHEBHOM JKU3HU JJIS PEIICHUS MPUKIIAIHBIX 331a4, B
TOM 4YHCJE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
TE€HETHYECKOTO KOHCYJIbTHPOBaHU, 00OCHOBaHUS 9KOJIOTUYECKU
1eJIecCO00pa3HOro TMOBEACHUS B OKpY)Kalolled NpUPOJHOW cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JAESTENBHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKJIIATHON HAMPaBICHHOCTH
yaeOHoro npenMera «buosorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus



YCIOBUH ISl PEIICHUsI OJHOM U3 aKTyalbHBIX 3ajau IKOJIHOTO0 OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTopasi mpeamnojaraetT QGopMuUpoBaHHE Yy  OOydYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K W3MEHEHUSM JUHAMHYHO Ppa3BHBAIOIIETOCS
COBPEMEHHOI'0 MUPA.

buonoruss Ha ypoBHE cpeaHero ooOIiero o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa oOecreunBaeT (POPMHUPOBAHUE y OOYYAIOMIMXCS MPEACTaBICHUN O
HAYYHOW KapTHHE MHUpa, paclIUpseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, e
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3HAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(GyHKIHMOHATBLHOM TI'PAMOTHOCTH, HABBIKOB 370pOBOTO M 0Oe3omacHoro obpasa
YKWA3HU, KOJIOTMYECKOTO MBIIIJIEHUS, IEHHOCTHOIO OTHOIIEHUS K KUBOW IIPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENbHbIX U
pa3BUBAIOMIMX  3aJad  CpeJHero  obmero o0pa3oBaHUsA,  COLUAIM3ALNU
oOyuaronuxcs. M3ydyenne 6mosorun odecrieyuBaeT yciaoBus Uil pOpMUPOBaHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAllMOHHBIX W HH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, COCOOCTBYET HMHTETpallM OWOJIOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHble TNOJOKEHUS O NpeIHA3HAYCHUM y4eOHOro IpeamMera
«buonorusi» COCTaBUIM OCHOBY IJisi ONpENETIEHUs MOAXOJOB K OTOOpy H
CTPYKTYPUPOBAHUIO €T0 COAEpKaHUs, TIPEICTABICHHOTO B IIPOrpaMMe IIO
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM YypOBHE
OCYILECTBIEH C MO3UIMHM KyJIbTypOoCOOOpPa3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHON cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUECKOM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHUMU
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUpOBaHUS
NPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHHW3alUU
OMOJIOrMYecKOro 0Opa3oBaHMsL.

CTpykTypupoBaHHe cOAEpX)aHUS y4yeOHOro Marepuajga B IPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHoro npeamera «buonorusn»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «Knerka xak Ouonoruueckas cucrema», «OpraHu3m Kak



Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ne OpPraHu4ecKoro Mupay,
«IBOJIOLMS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHWE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allid >KUBBIX CHUCTEM pa3HOr0 paHra ¢ NPUOOpPETeHHE YMEHUM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOW MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHus: yueOHoro npeamera «buosnorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOIMINX 3a/1ay:

OCBOCHHME OOYYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIyKAIIUX OCHOBOU
Uil (pOPMHUPOBAHUSL TPEACTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE MHpa, O
METO/IaX HAYYHOT'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM PA3HOr0 YPOBHSI OpraHU3alluy, BBIAAIOIMIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dbopMHpoBaHrE y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UJEH U TOJIXOJIOB K M3YUYEHHUIO >KUBBIX CUCTEM
Pa3HOTO YPOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmmxcss oOmeil KyJIbTypbl, (YHKIIHMOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSCHSTH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa KWBOW MPUPOABI HA OCHOBAHUM 3HAHUN W OINbITA, IOJYYECHHBIX MpPH
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM >KHUBOMU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJisi TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYIbTYpHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUIM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIECHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOmiero obpaszoBanusi «buornorus», m3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHO o0nactu « EcTecTBeHHO-HAYUYHBIE TIPEIMETHI.



Jlst m3ydennsi Ouoaoruu Ha 6a30BOM YPOBHE CPETHETO 001Iero 00pa3oBaHus
orBoauTcs 67 dacoB: B 10 kiracce — 34 4gaca (1 gac B Henmenmo), B 11 kmacce — 33
yaca (1 gac B Hegento).

[TporpamMMa mpegycMaTpuBaeT MPOBEACHUE MPAKTUYCCKUX M JabOpaTOPHBIX
paboT,IKCKYpCHil.

Tekymas olleHKa 3HAHUNW W yYMEHUH TPOBOAMUTCS B (opMe NMHUCBMEHHON M
YCTHOM ITPOBEPKH.

OneHka KadyecTBa MPEIMETHBIX Ppe3yJabTaTOB ocBoeHHs oOydaromumucs COIl
npoBoauTcss B 10-11 kiaccax B ceHTAOpe-BXOAHOM cpe3,B JeKaOpe-TeKylas
aTTecTanus(aAMUHUCTPATUBHBIE KOHTPOJbHBIE pPaboThI),B 10-Kilaccax B Mae-
IIPOMEKYTOUYHAs aTTECTALU.

B mnepuon kapaHTMHa WM HEOJIArONMPHUSTHOTO TEMIIEPATYPHOTO pPEKUMaA
oOydeHue 1o pazjziesiaM NporpaMMbl MOKET OCYIIECTBISATHCS JUCTAHIIMOHHO.

COJEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopuei, STUKON, ICTETUKON U MPaBOM.
Ponp Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOW HAy4dyHOW KapTHUHBI MHpA.
Cucrema OMOJIOTHUECKUX HAYK.

MeTonbl TO3HAHUS KHUBOW TIPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OTIMCaHUE,
u3MepeHue, Kkiaaccuukamusi, MOJEIUpPOBaHUE, CTaTUCTUYECKass oO0paboTka
JTAHHBIX ).

JlemoncTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ix. Yorcon n ®@. Kpuk.

Tabnuiel 1 cxembl: «MeToIbl TO3HAHUSI )KUBOW TTPUPOJIBI.

JlabopaTopHbie U MpaKTHYEeCKHE PadOThI:

[Tpaktuueckass padora Ne 1. «Vcmonb3oBaHWE pa3IUYHBIX METOJOB IPHU
U3Y4YE€HUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHU3ALMSL.

JKuBblie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinane
JKUBBIX CHCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISLIHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTHYECKUH ), OMOC(EPHBIA.



JlemoHcTpanum:

Tabmuipl u cxembl: «OCHOBHBIC MPU3HAKU KU3HWY», «YPOBHHU OpraHU3alUN
YKABOW MPUPOIBD.

O6opynoBanue: Mmojaenb MoJiekyinsl JJTHK.

Tema 3. XumMuuyecKkuii COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUN COCTaB KIIETKH. XHMHUYECKHE BJIEMEHTBhI: MaKpPOSJIEMEHTHI,
MHKPO3JIEMEHTBI. Bo/ia 1 MUHEpaIbHBIE BEIECTBA.

OyHKIMM BOABI W MHUHEPAIbHBIX BelIeCTB B KieTke. [lommepxkanue
OCMOTHYECKOTo OanaHca.

benku. CoctaB u cTpoeHHe OeIKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnMble ¥ 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y pPOBHU
CTPYKTYpbl O€IKOBOM MOJEKynbl (MEpBUYHAS, BTOPUYHAS, TPETUYHAs H
YEeTBEpTUYHAs CTPYKTypa). XUMHYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIUU OEKOB.

depmMeHTHl — Ouosiormdyeckue Kkartanmuszatopel. CrtpoeHue QepmeHTa:
aKTUBHBIA ILIEHTp, cyOcTpartHas crneuu@uuHoctb. KodepmenTsl. ButamMuHBL
OT1nnuus pepMEHTOB OT HEOPTaHUYECKUX KaTaIU3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (THIOKO3a, pubo3a u  Je30kcupudo3a),
aucaxapujibl - (caxaposa, JaKTo3a) U Mojiucaxapuibl  (Kpaxmall, TJIUKOTEH,
LEeJUTI0I03a). bruonornyeckrue GyHKIMM YIII€BOIOB.

Jlunuasl:  Tpurauuepuabl, QocPomunuasl, crepouasl. ['mapoduibHO-
rusipopobHble  cBoiicTBa. buonornueckue Qynkumun gunuaoB. CpaBHeHUe
yIJI€BOJIOB, OEIKOB M JUMHUI0B KaK HCTOUHUKOB SHEPTHUH.

Hykneunoseie xwucnorsl: JHK wu PHK. Hykmeornasr — MoHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenune u ¢pynkuuun JAHK. Ctpoenue nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u ¢pyHKIUU.

[utosiorus — Hayka o kietke. KinerouHast Teopust — npuMep B3auMOAEHCTBUS
ujeil 1 PaKkToB B HAYYHOM MMO3HAHUU. METO/Ibl U3YUCHUS KIETKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmme NpU3HAKU KIIETOK:
3aMKHyTas HapykHasi memOpana, moisiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHueckas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUs TpOKapHOTHYeCKON KieTku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOM H
IrpUOHON KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TITUKOKAIUKC, UX
dbynknuu. [Tnazmarnueckas memOpana, e€ cBoiictBa u GpyHkiuu. [{utomnasma u eé
opranousibl. OmHomemOpannbie opradHoubl kietku: JIIC, ammapart [onbmxw,
TM30CcOMBI. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TIUIACTUIBL.



[Tpoucxoxnenne MHUTOXOHApUNA M Mactui. Buasl mmactun. HememOpanubie
OpPraHOU/bl KJIETKU: PHUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUONIU, PECHUYKH,
KIyTUKH. OYHKIMA OPraHOUIO0B KJIETKU. BKIIFoueHus.

Anpo — perynaropHsiii 1eHTp KieTku. CTpoeHue sjpa: siaepHas o0o0J0vKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIIOpT BEMIECTB B KIIETKE.

JleMOHCTpauM:

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

Huarpammel:  «PacripeneneHue XUMUYECKHX 3JEMEHTOB B HEKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOUM MPUPOIEY.

Tabmuubl n cxembl: «llepuognueckass TabiauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOb», «buocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OeliKay,
«Ctpoenue pepmentay, «Hyxnennobsie kucnotel. JJHK», «CtpoeHue momnexybl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE KMBOTHOM KIIETKH»,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpOeHHE MPOKAPUOTUYECKON KIIETKHY,
«CTpoeHue spa KIETKN», « Y TIEBOAB, «JIMmuasn.

OOopynoBaHue: CBETOBOM MMKPOCKONI, OOOpyAOBaHUE JUIsl IPOBEIEHUS
HAOJIOJICHUH, W3MEpPEHUM, HKCIEPUMEHTOB, MUKpPOIpENaparbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

JlabopaTopHbie U NpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «UM3yueHue KaTaqIUTUYECKON AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UK KaTaaasbl)».

Jlabopatopuass pabora Ne 2. «M3ydyeHue CTpOeHHS KIETOK pACTEHUH,
KUBOTHBIX M OakTepuil MOJ MUKPOCKONOM Ha FOTOBBIX MHUKpONpEnaparax M HX
OTMCAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelecTB, WK MeTadoIu3M. ACCUMUIAIUS (TUTACTUYECKUT OOMEH) U
JUCCUMUJISIIUSA (SHEPreTUYEeCKUil OOMEH) — JBE CTOPOHBI €AMHOr0 Ipoliecca
MeTtabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM HHEPruM B MOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U rereporpodHsbiid. Pois dhepmenTon
B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUH B KIIETKE.

®ortocunte3. CBeroBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dborocunTeza. DPhekTuBHOCTH (OTOCHHTE3a. 3HaAUCHUE (DOTOCHMHTE3A ISl KU3HU
Ha 3emiie. BausiHue ycnoBuid cpeabl Ha (POTOCHHTE3 U CIOCOOBI MOBBILLIEHUS €TI0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTe3. XEeMOCHHTE3UPYIONINe OaKkTepuu. 3HAUCHHE XEMOCHHTE3a JIJIs
YKU3HU Ha 3eMIIE.



DHepreTruecknii oOMeH B KjeTke. PaciiernieHue BemecTB, BBIJCICHHE H
aKKyMyJUpPOBaHHE OHHEPrUM B KJIETKE. OTambl SHEPreTHUECKOro oOMeHa.
['mukomus. bpoxkenne m ero Buabl. KucinopoaHoe OKHUCIEHHE, WM KIETOYHOE
JbIXaHUE. OkucnurenbHoOe dbochopunupoBaHue. D¢ beKTUBHOCTD
HHEPreTUYECKOro oOMeHa.

Peakuuu wmatpuyHoro cuHTte3a. ['enermueckas wundopmamus u JIHK.
Peanuzamus reHetnueckoil umHGOpManuyd B KIETKe. ['€HETHUECKHHd KOA M €ro
cBoricTBa. Tpanckpuniusa — MaTpuuHblii cuHTe3 PHK. Tpancisauus — 6umocunTes
Oenka. Otanbl TpaHcisiuuu. KoaupoBanue amuHOkuciaoT. Ponb pubocom B
OunocuHTe3e Oenka.

Hexnetounsie ¢popmsl sxu3Hu — BUpychl. cTtopust oTkpsiTus Bupycos (. U.
NBanoBckuit). (OCOOEHHOCTH CTPOCHMSI W JKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX U YEJIOBEKAa, BbHI3HIBAEMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BMUY) — Bozoyaurens CIIM/]a.
OOpaTtHass ~ TpaHCKpUIIIMS, peBepTaza W uHTerpasa. lIpodunakrrka
pacnpocTpaHeHUs! BUPYCHBIX 3a00J€BaHU.

JlemoHcTpanum:

[Toptpetsi: H. K. Konsuos, /1. . UBanoBckuii, K. A. Tumupsses.

Tabmuubl u cxembl: «Tunbel nutanusy, «Mertadonuzm», «MUTOXOHAPUDY,
«HepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JHK»,
«CTtpoeHue u PyHKIMOHUPOBAHUE TeHay, «CuHTe3 Oenkay, «I 'eHeTHYeCKUl Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xuzHeHHbd nuki Bupyca CIIN/a,
oakrepuodaray, «Pemmukarus JTHK.

O6opynoBanue: Moaenu-ammukanun «Yapoenue JIHK u Tpanckpurmmmsy,
«buocunres 6enkay, «CTpoeHHe KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. PazmHoOXKeHHe M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KiteTrouHbIii 1UKII, WM JKU3HCHHBIM LMK KiIeTkH. MHTepdaza m MHTO3.
[Ipoueccrl, mpoTekatomue B uHTepdaze. Perumkaius — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBIA Ha0Op — KapHOTHIL
JunmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uTosIOTHUECKHE OCHOBBI PAa3MHOKEHUS W  WHJHUBUIYAJbHOTO  pPa3BUTHUA
OpPraHUu3MOB.

Henenue knetku — muto3. Craaum murtosa. IIpoueccel, npoucxonsiiye Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJTOTUYECKUN CMBICI MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — arlonTo3.

DopMbI pa3sMHOKEHHSI OPTAaHU3MOB: O€CIoyioe U MoJioBoe. Bunl Gecronoro
Pa3sMHOXEHUS: JICJICHUE HAABOE, IIOYKOBAHUE OJIHO- W MHOTIOKJIETOYHBIX,
criopooOpa3oBaHue, BETETATUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.



[TooBOE pa3MHOKEHHE, €T0 OTINYHS OT OECTIONOTO.

Meiio3. Cranuu meiio3a. [Iponecchl, MpoUCXOAIINEe HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Menose. KpoccuHrorep. bBHOJIOrMYECKUHA CMBICT H
3HaYEHUE MeHo3a.

["ameTorenes — mporecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TooBbIe JKene3bl: CeMEHHHKH W SUYHUKA. OOpa3oBaHWE W PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrmepMaro30oujl, SHUIEKJIeTKa) — CIepMaTOreHe3 U OBOICHE3.
OCOOEHHOCTH CTpPOCHHS SUIEKIETOK U cliepMaTo30uaoB. OIiogoTBOpEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTHSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npoOJieHue, racTpyisinus, opraHoreHne3. IloctamOpuoHanbHOe pa3BuTHE. TUIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsiMoe (IMYMHOYHOE). BrusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpOJACTBA.

Poct u pasButue pacreHnii. OHTOr€HE3 IBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHncTpanum:

Tabmuubr u cxembl: «DOpMBI Pa3MHOXKEHUS OPTaHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenuity, «Jlenenue kieTku Oaktepuil», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenue xpomocoMbl», «Knerounsrii nmukim», «Pemnmukanus JHK», «Mutos»,
«Meno3sy, «IIpsmoe u HenpsiMoe pa3BUTHE», «l'aMeTOreHe3 y MIIEKOIUTAOIINX U
4yesnoBeka», «OCHOBHbBIE CTAJIUM OHTOT'€HE3A.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENApaThI «CniepmaTo30uibl
MJICKOTIUTAIOWIETOY, «SHleKIeTKka MIeKonuTaromeroy, «Kapuoknnes B KieTkax
KOpElIKa JIyKa», MarHuTHas MOJeNb-aliuinKauus «/legeHue KIEeTKu», MOJIelb
JAHK, monens meTadazHoit XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOMpPENapaTaxy».

JlaGoparopuas pab6ora Ne 4. «M3ydeHwe CTpPOCHHS IIOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENApaTaxX).

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTuku. Mictopus pa3BUTusa T€HETUKU. Posib LiuTomoruu
U OMOpPUOJIOTUM B CTAHOBJICHMHM TE€HETHUKU. BKJIam pOCCHMCKUX H 3apyOeKHBIX
Y4E€HBIX B pa3BUTHE TEHETUKH. MeToApl TEHETHKH (TUOPHI0IOTHYECKUH,
IATOT€HETUYECKUH, MOJEKYISIPHO-TeHETUYECKHi1). (OCHOBHBIE TI€HETHYECKHE
noHsTusA. [ 'eHeTnyeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBaHUM.



3aKOHOMEpPHOCTH HacJieIoBaHusl MPU3HAKOB, YCTaHOBIIEHHbIE ['. Menpaenem.
MoHorubpuiHOe CKpellMBaHUE. 3aKOH €AMHO-00pa3usi TUOPUAOB IEPBOTO
nokojeHusd. [IpaBuno JOMUHUpOBaHHUS. 3aKOH paCUICIJICHUS MPU3HAKOB.
['unoTe3a ynctoTel rameT. [loJIHOE M HEMOTHOE JOMUHUPOBAHUE.

JuruOpugHoe  cKpelMBaHWe. 3aKOH  HE3aBUCHUMOTO  HacledOBaHUS
npu3HakoB.  lluToreHeTnueckre  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
AHanuzupytouiee ckpeumpanue. Mcnonb30BaHrne aHATU3UPYIONIETO CKPEIIMBAHUS
JUTSI OTIpECIICHUsI TEHOTHUIA OCOOH.

CuemnienHoe HacneioBaHue TmpuszHakoB. PabGora T. Moprana 1o
CUEIJIECHHOMY HacJeJOBaHUIO TeHOB. HapyllleHne ClenieHus reHOB B pe3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTH. [ €eHETHUECKUE KapThI.

['eneTuka mosia. XpoMOCOMHOE ONpeAcIeHUE Moia. AyTOCOMBI U TOJOBBIE
XpoOMOCOMBI. ['omMoramerHele W TreTeporaMeTHble oOpraHusmel. HacienoBaHue
MIPU3HAKOB, CIICTVIEHHBIX C MOJIOM.

N3MeHunBOCTh. BBl ”3MEHUYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BapuallMoHHbIN psifi U BapuallMOHHAsi KpUBasi.
Hopma peakunn npusHaka. KoinuecTBEHHbIE M KaYECTBEHHBIE NMPU3HAKU U HX
HopMa peakiuu. CBolicTBa MOAU(UKAIIMOHHON U3MEHYHUBOCTH.

HacnenctBeHHas, WM TE€HOTUIIMYECKas, HW3MEHUYMBOCTh. KoMOWHATHBHas
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
M3MEHUYMBOCTU. MyTalimoHHasi U3BMEeHUMBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U NMpUYMHBI MyTaluii. MyTareHHbie (GaKTOPHI.
3aKOH TOMOJIOTMYECKHUX PSAZIOB B HaclieACTBEHHOM n3menunBoctu H. M. BaBuiosa.

BuesnepHast HaCI€ACTBEHHOCTh U U3MEHUYUBOCT.

['enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHBbIE METOAbI T€HETUKU
YyeJIOBeKa: reHeaJIOTHYECKUH, OJTM3HEIIOBBIN, IIUTOT€HETHYCCKIUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH. CoBpemMeHHOE ONPEACICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[T11{P-anamm3a. HacmencTtBenHnsie 3a00JicBaHUS 4YeEJIOBEKA: TE€HHBIC OOJIC3HHU,
00JIe3HU C HACJEACTBEHHOM MPEIpacroyioKEeHHOCThIO, XPOMOCOMHBIC OOJIE3HH.
Comarnueckue H reHepaTthBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, TUATHOCTUKH, MPO(UIAKTUKH U JICYCHUS TeHETUYECKUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUPOBAaHHME. 3HAYEHUE MEIUIIMHCKON
TCHETHKH B MIPEAOTBPAIICHUH 1 JICUCHUU TeHETUUECKUX 3a00JICBaHNN YEIOBEKA.

JlemoncTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.



Tabmumber w  cxembl:  «MOHOTHOPHIHOE  CKPCIIMBAHME H €TI0
UTOT€HETUYECKAasi OCHOBa», «3aKOH pAaCIICIUICHHS U €ro IUTOreHETHYeCcKas
OCHOBa», «3aKOH YHCTOTHI  TameT», «JlurubpumHoe  CKpeIMBaHHE,
«llutonornyeckue  OCHOBBI  JWTMOPUAHOTO  CKpeluBaHus»,  «Mehos3y,
«B3auMozeicTBie alIeNbHBIX TE€HOB», «l'€HeTHYecKne KapThl pPaCTCHUH,
JKUBOTHBIX MU YEJIOBEKa», «l'eHeTuka moyia», «3aKOHOMEPHOCTH HACJEAOBaHUS,
CUCIUIEHHOTO C mnoyioMm», «KapuoTumsl uyenmoBeka © KUBOTHBIX», «Bubl
U3MEHUYHUBOCTHY», «MoaudukalroHHas W3MEHUYUBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», « MyTallmoHHasi U3SMEHUUBOCTD.

O6opynoBanue: Mojenu-anInKanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonxnoe nomuHupoBaHue», «JurnbOpunHoe ckpemmBanue», «llepekpéct
XpPOMOCOM», MHKPOCKOIl M MHUKporpemnapat «Jlpo3oduna» (Hopma, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tela), repbapuii «I'opox moceBHOM.

JlaGopaTopHblie M NpaKTHYeCKHe PpadoThI:

JlaGoparopHas pabora No 5. «M3yueHue pe3ylbTaTOB MOHOTHOPUIHOTO M
JUTUOPUIHOTO CKPEUIMBAHUS Y AP030(PHIIbl Ha TOTOBBIX MUKPOMpEIapaTaxy.

JlaGoparopHas pabota Ne 6. «M3yyenne MoaupuKaiMOHHOW U3MEHUHUBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsAJia U BApUALMOHHON KPUBOID.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTanui y Jpo30¢uiabl Ha TOTOBBIX
MHKpOITpEnapaTax.

[Ipaktueckass pabdora Ne 2. «CocraBieHuEe U aHaJIU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPOLECC. 3apOXKICHUE CEJICKIUU U JOMECTHUKAIUS.
VYuenue H. WM. BaBunoBa 0 1eHTpax MPOUCXOXKIEHUS U MHOT000pas3us
KYJbTYPHBIX pacTeHHi. LIeHTphl MpOUCXOXKIEHUA AOMAIIHUX XUBOTHBIX. CopT,
1opoja, ITaMM.

CoBpeMeHHbIE METOJIbI CeNIeKIUU. MacCoBBI U MHANBUAYATbHBIN OTOOPHI B
CEJEKIIMM pPACTEHUNM U KUBOTHBIX. OLIEHKa JKCTeEphepa. bIuM3KOpoaCTBEHHOE
cKkpemuBaHue — uWHOpuAMHT. Yucras nuaus. CKpelmIMBaHUE YHUCTBHIX JIUHUU.
['eTeposuc, win rudpuaHas cuia. HepoACTBEeHHOE CKpEIIMBAHUE — ayTOPUIAWHT.
Otnanéunas rtulOpuamsanus W €€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W
MOJyYEHUE TOJMUILIONAO0B. JIOCTHKEHHUS CENEKIMM PACTEHHM, XKUBOTHBIX U
MHKPOOPTaHU3MOB.

buoTtexHonorus kak oTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpUs. ITarbl
co3ganusi pexombunantHod JIHK wu Tpancrenneix opranu3moB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KinonupoBanve BBICOKOIIPOAYKTUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.



Okosornyeckrue W atudyeckue  npobsmembl. MO —  reHeruyecku
MOAU(PUITIPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanuu:

[Toptpersl: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmuplt 1 cxembl: kapta «LleHTpbl NPOMCXOXKIACHHS W MHOTrooOpasus
KYJBTYPHBIX pacTeHuit», «[lopoasl ToMalHuX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padotel akagemuka M. ®@. liBaHoBay,
«Ilomumnongus», «OO0bekThl OHOTEXHONOTHM», «KileTouHble KyIbTypbl H
KJIOHUpOBaHHE», « KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM.

ObopynoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repOapuil «CenbCKOX035MCTBEHHBIE PACTEHUSD.

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

Okckypeust «OCHOBHBIE METOABI M JOCTHKEHUS CEJEKIUU PACTEHUU U
YKHUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM  Yy4acTOK, B TEIUIMYHOE XO34MCTBO, J1aOOpPaTOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBosrOMOHHAsT OHOJIOT M.

[IpeanocbuUIKM BO3HMKHOBEHMS 3BOJIOLMOHHOM TEOPUH. OBOJIIOLUOHHAS
Teopust U €€ MecTo B OMOJNOruu. BiusiHue HBONIONMOHHOW TEOPUM HA PA3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa  HBOMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
NOSIBJICHHS BHUJOB B MaJICOHTOJIOIMUYECKON JIETOMMCH, NEPEXOJHbIE (DOPMBIL.
buoreorpaduueckue: cxoacTBO U paznuune GpayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMs SMOPHOHOB pPa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKyIIpHO-OMOXUMUYECKHE: CXOICTBO
MEXaHHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METa0OJMYECKUX MyTeH y Bcex
OpraHU3MOB.

OomonmonHas teopust Y. JlapBuna. Ilpeanochulku BO3HUKHOBEHUS
JnapBUHM3MA. J[BWKyIME CHUJIBI 3BOJIONUU BUIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAS] U3MEHYHUBOCTb,
O0opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIA 0TOOD).

Cunrernueckas Teopus 3Bostouu (CTD) u e€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBosornus. [lomynsius kak eAMHUIA BUAA U SBOJIOLUU.



JBuxymie cuibl (hakTopbl) SBOMIONMHA BUIOB B HpUpoje. MyTallMOHHBIH
IpoIecC W KOMOMHATHBHAs W3MEHYUBOCTH. [lOMynsiMOHHBIE BOJHBI U JIPEd
reHoB. M3oanus 1 Murpanus.

EcrectBennbiit oTOOp — HampaBisoommMi (HakTop SBOIIOIUUA. DOpPMBI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpraHU3MOB Kak pe3yibTaT 3BOMOLUHU. [Ipumepsl
IPUCIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(03bl U UIHO-aJANTALIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHbIE  (OPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe.

MakposBonorusi. PopMbl  IBONIONUU:  (uileTUYECKas, JUBEpreHTHas,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOTIOLUN.

[IpoucxoxaeHne OT HECHEeUMANIN3UPOBAaHHBIX MpenKoB. lIporpeccupyromas
crnenuanu3anys. AJanTuBHas paguarus.

JlemoHcTpanum:

[Toptpetsr: K. Jlunneun, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mroiutep, A. H. CeBepros.

Tabnuup!l U cxembl: «Pa3BuTHE OpraHNYEecKOro Mupa Ha 3emiie», «3apoIbIIIH
NO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukcy, «PDopmbel  OOpbObI 32
cyliecTBoBaHue», «EcrecTBeHHBIH 0TOOP», «MHOroobpasue copToB pacTeHHID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuonHas
U3MEHYHUBOCTH», «Apomopdo3b», «Uamoamanrtauum», «OOImas aereHepauus»,
«/IBmwxymme cwibl 3Bomonun», «Kapra-cxema wapmpyra myremecTBus 4.
Hapsuna», «bopbba 3a cymectBoBanue», «IIpucrnocoOIeHHOCTh OPTraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHYECKOE BU000PAa30BAHUE.

OOopyioBaHHE: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUIOOB U CeMsH, KoyuleKus «l[IpuMepsl 3alUTHBIX MPUCTIOCOOJIECHUN Yy
KUBOTHBIX», MOJieNb «OCHOBHBIE HANpaBICHHS 3BOJIIOLMU», 0ObEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wMupa, KoJuleKuus «@DOpMbI COXPAHHOCTH
MCKONAEMBbIX JKMBOTHBIX W pacTeHMi», Monenp ammumkanns «llepexpécr
XpOMOCOM», BiaxHble Tmpemnaparel «Pa3zButue Hacekomoro», «Pa3Butue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu (OpMbI KPBIILEB U
OKpacKH TeJa).

JlaGopaTopHbie U MpaKTUYECKHEe PadoOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHJIOB IO MOP(}OIOTHUECKOMY
KPUTEPHUIO.

JlaGoparopHas padora Ne 2. «Onmcanue nNpucIocoO0ICHHOCTH OpraHu3Ma H
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.



JloHayuyHbIE TPEACTABICHHUS O 3apOXKICHUM KU3HU. HayuHble TUNOTE3BI
BO3HUKHOBEHHUS KW3HU Ha 3emiie: a0uoreHe3 M MaHCHepMHsl. XUMHUUYECKas
IBOMIOIUS. AOHMOTCHHBIM CHHTE3 OPTaHWYECKUX BEIIECTB W3 HEOPTaHUYECKHX.
DKCIIEpUMEHTAIBHOE TOATBEPKACHUE XUMUUECKON 3BOIIOIMA. HavyanbHbie 3Tarbl
ounonormdyeckor sposoruu. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE MNPOTOKJIETKHU. [lepBble KIETKM W HMX HBOJIOIUA.
®opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ mepuojbl: KEeMOPUHCKUH,
OPAOBUKCKHUH, CHLITYPUHUCKHAM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, TIEPMCKUU.

Me3so301ickas 3pa U €€ NepUoabl: TPHACOBBIN, IOPCKUM, MEJIOBOM.

KaliHo3oiickas 3pa W €€ mNepuoAbl: MAJCOTCHOBBIM, HEOTCHOBBIN,
AHTPOINOTECHOBBIN.

XapakTepucTUKa KJIMMaTa U TeoJOornYecKux mpoieccoB. OCHOBHBIE ITaIlbl
HBOJIIOLIMU PACTUTEIBHOIO M >KMBOTHOIO MHUpa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [TosiBIIEHNE, pacliBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYecKOTO MHpa KakK OTpaxkeHue 3Boyronuu. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMS YEJIOBEKA. AHTPOIIOJIOrUs KaK HayKa. PazButue nmpeacTaBieHH O
IIPOMCXOKJICHUHM 4YeJIoBeKa. Meronsl u3ydeHus aHTponoreHesa. (CxonacrBa u
Pa3JINyns YEJI0BEKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBwxkymue  cuiabl  (pakTopbl)  aHTpPONOTreHe3a. Hacnencreennas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHBIA o00pa3 JKHU3HH,
W3TOTOBJICHUE OPYJIUI TPyZAa, MBIILICHHE, PEYb.

OCHOBHBIE CTAIMM U BETBU JBOJIIOIMU YEJIOBEKA: ABCTPAJIONUTEKH, UenoBek
ymeneli, YenoBek mnpsaMoxondammii, YenoBek HeaHaepTtanbckuii, Yenosek
pasymHbIil. Haxoaku HMCKOmMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIacThb
pacnpocTpaHeHus, 00bEM TOJOBHOTO MO3Ta, 00pa3 >KU3HH, OPYIHS.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUTHAsS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMjHas  (PKBATOpUalbHAs),  MOHTOJOUIHAsS
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJIEHHOCTH  MpEICTaBUTENEH
YeJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHHUS. EJIMHCTBO 4YENOBEUECKUX pac.
Kputuka pacusma.

JdeMoHCcTpanuu:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConHeUHOH cucTeMbl», «Pa3Buthe
opraHuueckoro wmupa», «PacturenbHas kieTtka», <« KuBOTHas  KIeTKay,
«IIpokapuornueckas kietka», «COBpEMEHHAs CHCTEMa OPraHUYECKOTO MHPAY,



«CpaBHEHHE aHATOMHUYECKHX 4YEepT CTPOCHHUS YEIOBEKa M YeIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa TMAJCOHTOJOTHYECKMX HAXOIOK  TPEAKOB
COBPEMEHHOI'0 4YEJNOBEKa», «llpeBHeunmmue moam», «lpeBHue moam», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachh».

O6opynoBanue:  mymsiku — «lIpoucxoxnaeHue — dyenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTaiblld, KPOMAaHbOHLA), CIEHOKH WIH
U300paKeHUs] KaMEHHBIX OpYAMM MEpPBOOBITHOTO YeJIOBEeKa (KaMHH-UOMIEPHI,
pyoOuna, ckpebna), TeOXpoHOJOrHYeckas Tabnuna, KoyuleKuus «DopMbl
COXPAHHOCTH UCKONAEMBbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

[Ipaktrueckast padbora Ne 1. «/M3ydeHue UCKOMAEMbIX OCTAaTKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKLUAX).

DKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIN WIH KPaeBEIUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoyorus Kak Hayka. 3ajaud U pa3feibl IKOJIOTUHA. METOABI SKOJIOTNYECKUX
MCCIIEAOBAHNN. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAasl, HA3€MHO-BO3]yILHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Oxkonornueckue (aktopel. Kiaccudukanusa skonorudyeckux (HakTOpOB:
abnoTnyeckue, OWMOTHYECKHE M AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(akTOpOB HA OPTaHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEpATypa, BIaXHOCTb. DOTONEPUOAN3M.
[Ipucnocobnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosornueckne puTMBl.

buotnueckune (bakTopBhl. Bunpr OMOTUYECKUX  B3aUMOJCIHCTBUI:
KOHKYPEHLUsI, XUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepanus,
MyTyajlu3M, KOMMEHCAJIU3M (KBApTHUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIHU3M,
HeUTpaiu3M. 3HaueHHWE OMOTHYECKMX B3aUMOJEHCTBUN [UJISl CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XAPAKTEPUCTUKU Tonysauu. (OCHOBHBIE IOKa3aTeNH
MONYJIALMU: YHUCIEHHOCTb, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. JlmHaMuka 4uCIEHHOCTH MOIYJISLUA U €€ PEryIsiusl.

JdeMoHCcTpanuu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3emin», «Cpeasl oOUTaHUs
opranusMoBy», «®Poronepuoansm», «llomynsuum», «3aKOHOMEPHOCTH poCTa
YHUCIIEHHOCTU MOMYJISINK UH(DY30pun-TyPenbkn», «[luieBbie nemnmy.

JlaGopaTopHbie U MpaKTHYECKHE PadoOThI:



JlabopaTtopHnas pabota Ne 3. «Mopdonorudeckne 0COOEHHOCTH pacTEeHUN W3
Pa3HBIX MECT OOMTAHUS.

JlaboparopHas padota Ne 4. «BnusiHue cBeta Ha pOCT U Pa3BUTUE YEPEHKOB
KoJIeycay.

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

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

CooOmiecTBO OpraHu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBas,
NpPOCTpaHCTBEHHAasA, Tpoduueckass (muimenas). Bugbsl-momuHanTtsel. CBsizu B
OHUOILIEHO3E.

Okosornyeckue cucrtembl (dkocucteMsbl). [loHsitTue 00 »3KocucTeMe H
ouoreorieHoze. DyHKIIMOHANBHBIE KOMIIOHEHTHI JKOCHCTEMBI: TMPOAYIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBOopoT BEIIECTB U MOTOK SHEPIrUU B HKOCHCTEME.
Tpoduyeckue (muiieBbie) YPOBHM SKOCUCTEMBbI. lluieBble Lenu U CeTH.
OCHOBHBIE TIOKa3aTENM HSKOCHUCTEMBI: OHOMacca, MPOAYKIHA. DKOJIOTUYECKHUE
nupamMubl: TPOAYKUHH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOWYHBOCTD, cCAaMOpETysnusi, pazsutue. CyKieccus.

[TpuponiHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMA XBOIHOIO
VI LIMPOKOJINCTBEHHOTO JIiECa.

AHTpPONOr€HHBIE  JKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X035 HCTBEHHOE 3HAYCHHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.

buopasnoobpazue kak QakTop ycroilunBocTH s3KocucteM. CoxpaHeHHE
OMOJOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiibl, coctaB u CTpyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouochepbl Kak
rJI00aJIbHOM 3KOCHCTEMBbI. J[MHaMHuecKoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTsl BemiecTB U OMOreoOXMMHUYECKUE IIUKIIbI AJIEMEHTOB (yriepoja,
azota). 30HAIBbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1oGanbHbIE IKOTOTUYECKUE TTPOOIIEMBL.

CocyuiecTBoBaHME PUPOJIBI u YeJI0BEYECTRA. CoxpaHnenue
O6ropa3zHoobOpasusi Kak OCHOBa ycToiunBocTu 6uocdepsl. OCHOBa pallOHATBHOTO
yIOpaBlIeHUS] TPUPOAHBIMH pecypcaMd H WX HCIOJb30BaHue. JOCTHKeHUs
OMOJIOTUU U OXpaHa MPUPOJIbI.

JlemoncTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuupl u cxemsl: «l[lumessie nenu», «buoneHo3: cocTtaB U CTPyKTypay,
«[Ipupoansie coobmectBay, «llemnm nuTaHMA», «IKOJOTHYECKAs MHPaAMUIAY,



«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIMCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOlHOro  neca», «buoneHo3 Bogoéma», «ArpoueHos», «lIpumepHsbie
AHTPONOTCHHBIC  BO3JECWCTBHS HAa Ipupony», «BaxHenmme HMCTOYHHMKHU
3arpsiI3HEHUS] BO3JyXa U IPYHTOBBIX BOA», «llouBa — BakHeWIIas COCTABIIAIOIIAsS
ouocgeps», «Pakropsl Aerpagannu nousy, «llapaukossiil 3hdexT», «PakTophl
paZOaKTUBHOTO 3arpsizHeHusi Ouocdepb», «OO0mas cTpykTypa Ouochepb»,
«Pacnipoctpanenne ku3HH B Ouocdepe», «O30HOBBIT 3KpaH Ouochepn»,
«KpyroBopot yrinepoaa B Ouocdeper», «KpyroBopot azota B Ipupoae».

OobopyznoBanue: Mojenb-anmIMKanus «TUnuuHele OMOLEHO3B», TepOapuit
«PacturenbHble coobmiecTBa», Komiekunu «buonenos», «Bpeaurenu BakHeHmmx
CEIIbCKOXO3SIICTBEHHBIX ~ KYJNbTYp», TepOapud U KOJUICKIIMM pACTeHUH W
YKUBOTHBIX, MPUHAMJIEKANINE K PAa3HBIM SKOJOTMYECKUM TpyNraM OJHOI0 BHUAA,
Kpacnas knura Poccuiickoii ®enepaunu, U300pa)keHHs] OXpaHAEMbIX BHJOB
pacTeHUi U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K pe3ysbTaTam
OCBOGHMs  OOyyalolmMMHUCSA TNpOrpaMM cpefaHero oOumiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTa «buonorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISIONINE: OCO3HAHKE OOYYaIOIMMUCA POCCUUCKOM
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN Pa3BUTHS OHOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEHU
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HEHHBIC TIJIaHBI.

JIndHOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «bruonaorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TPHHSATHIMA B OOIIECTBE NpaBUJIaMH M HOpPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUA, PpA3BUTUS BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOr0 OTHOMICHHUS K KYJIbTYpPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, npupoie U
OKPY>KAIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHoro mpeamera «buosorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOICTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OTBITA W OMNbITA JIEITEILHOCTH B MPOILIECCE peaau3ali OCHOBHBIX HAIpaBJICHUN
BOCIUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIMTAHUS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOIIErocst Kak aKTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lady, YBaKUTEIHLHOIO
OTHOUIIEHUS! K MHEHHUIO OIIMOHEHTOB IMpPHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM TPaXKIaHCKOU WJIEHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IE€pPE]l
PonunHoi, ropaoctu 3a CBOW Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICEHUE K MPUPOJHOMY HACJIECAUIO0 U MaMATHUKAM MIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMHu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHKE YMOLIMOHAIBHOTO BO3/CUCTBUS KUBOM MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQ)KEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISATH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 310POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

NOHMMaHHWE W pealu3anus 370pOBOro u 0Oe3omacHOro obpasa KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsipHas Qu3nyecKas
aKTUBHOCTb), OEpEekKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMaHWE IICHHOCTH TPaBUJ HHIWBUIYAJTbHOTO U  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K AKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIbHON
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

MHTEPEC K Pa3IMYHbIM cepaM MpoPhecCHOHANBHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KMU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUTAHUPOBAHUS TOCTYNKOB M OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKaIOUIEH CPEIbl;

OCO3HAaHHWE TI00aTBHOr0 XapakTepa 3KOJIOTMUECKMX MpoOJeM W IMyTed HuX
peleHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpPU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpPaHYy BHUJIOB,
AKOCHUCTEM, Orochephl);



AKTMBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEX  OKPYKAOLIEH
OPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUNA U MPEIOTBPAIIATH UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBILIUIEHUS, IKOJIOTUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHYECKOMN IEATEIBHOCTH 3KOJIOTUYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIBCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHUEe chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NPEACTABICHUS] 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh PECypCHbIe  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM IPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
MIPU U3YyYE€HUU OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, MUCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISANINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKIIIOUEHHMSI HAa OCHOBE HAayyHBIX (DAKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TTOJIYYEHHSI IOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME LIEHHOCTU HAYYHOU JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO M UCCIEA0BATENBCKYIO AEATEIbHOCTh NHIANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaThl OCBOEHHs yuyeOHOro npeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHHE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIeHWe, HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalIbHble Yy4YeOHbIE JEUCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIE MEXAUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS W  YHUBEpPCaJbHbIE y4eOHbIE JEUCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3yNbTaThl OCBOEHMSI IMPOTPAMMBI CPEJHETO OOILEro
0o0pa30BaHUsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENIbHO  (OPMYyJIMpOBaTh M aKTyalU3UpoBaTh  MpoOlieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCu(pUKaluu, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTE€pHbIE NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPYTUMH MTOHATUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAKTOB U SIBJICHUM
YKUBOU MPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYKIAEHUs (MHIYKTUBHbIE, JEOYKTUBHBIE, IIO
aHAJIOTMM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OHOJOTMUYECKHX OOBEKTax, a



TaKK€  MNPOTHUBOPEUMM  pa3HOTO  poja,  BBISIBICHHBIX B Pa3jM4YHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACSITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NTPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-HCCIIET0BATEIBCKON U MPOCKTHON JIEATEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3a]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB O3HAHUS;

UCTIONB30BaTh pPAa3jMyYHble BUABI JEATEIBHOCTH TO TMOJYYCHHIO HOBOTO
3HaHWs, €ro WHTEPIpETalH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC IPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX IPOEKTOB;

(GopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
TESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3aj4auy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apTryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MapaMeTpbl U KPUTEPUN PELLICHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHICHHs 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

OCYIIECTBISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yYMETh TMEPEHOCUTh 3HAHWS B TO3HABATEIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEU, TpeIaraTh OPUTHHAIBHBIC TOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pab6ora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIONMYJISIPHOM nuTeparype, OHOJOTUYECKUX CIOBapsiX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHeTe), aHAIM3HPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUS], KPUTUIECKU OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TMYHBIE METOIBI MPU TIOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHITIOJHEHUSI yUeOHBIX
3aj1ay;

npUOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTUMAIbHYIO  (OpMYy  IPEACTABICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TaarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CHUMBOJBI, (HOpMYyJbl, abO0peBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3HIIMN IPYTUX YYACTHHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CIOCOOaMH OOIIECHHS M B3aUMOJCHUCTBHUS, MOHUMAThH
HAMEPEHUs IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpU pelIeHUU OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMAaTHKy W METOJbl COBMECTHBIX JEUCTBUN C y4€TOM OOIHUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



OPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ MTOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmpenenartb pojiid ¢ Y4ETOM MHEHHM Y4YaCTHHKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIHiA pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLIEHHMBATh HUIAEHU C TO3ULUUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJITUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOUX JEHUCTBHUSIX M MOCTYIKax MO OTHOUIEHHUIO K >KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOATEIIBHO OCYILECTBIISATh MO3HABATEIbHYIO JIE€ATEIBHOCTD, BBIABIIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOATENIbHO COCTABJISITH IUIAH  pPELICHHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CcocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIUPOKOH SPYAUIMH B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,
OLICHUBATbH COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  MO3HABATENbHOM  pedJekcud KaKk  OCO3HAHUs
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peQuieKCUM JJIsl OIEHKH CUTyalllu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETh OLEHUBATH PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBbl JPYIUX IIPU aHAJU3€ pe3yJIbTATOB
NEATENbHOCTH;

3) npuHsATHE ce0Osl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHblie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUYEcKue s yueOHoro npeamMera «buonorus»
Hay4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPIPETALNUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PAa3MYHBIX y4EeOHBIX CHUTYallUAX, a TaKKe B peabHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUS.

[IpenMeTHbIE pe3yiabTaThl OCBOEHHUs ydeOHOro mpeamera «buomnorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHM B CUCTEME HAYyYHOTO
3HAHMS €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpAa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHME PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
KWU3Hb, KJIETKA, OpraHu3M, MeTaboau3Mm (0OMEH BEIIeCTB W MpeBpalleHUE
HHEPrUMn), TOMEOCTa3 (CaMOperyssilus), ypOBHEBasT OpraHu3alisl KUBBIX CUCTEM,
CaMOBOCIIPOU3BEIeHUE (PENPOAYKIIHS ), HACIECTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OHOJIOTUYECKUE TEOpUM (KJIETOYHas, XpPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHOM Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. . BaBunioBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAONIOICHUE U
OMMCAHHWE YKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKAPUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHa BEILECTB U NPEBPALICHUS] SHEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMUBUAYAJBHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJIyYEHHbIE 3HAHUS AJI1 OOBSICHEHHUS OUOJIOTMYECKUX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3JI0POBbSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOT'O MMOBEJICHUS B OKPYKAIOIIEH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOJMMOCTH HCIOJB30BAaHUS JOCTHXKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBaHMs JJsl MpelCcKa3aHUsl HacJIEOBaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPaKTUYECKHUE padOThl, COOIHOATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETHPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJIOHAYYHbIC 3HAHUA U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3[1aBaTh COOCTBEHHbIE€ IHCHMEHHbIE M YCTHbIE COOOIIECHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro npeamera «buonorus» ¢ 11
Kjlacce JOJIKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTUHbI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA ISl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M MOHSTHIA
BUJ, TIOMYJIALNSA, TeHO(DOHA, 3BOIIOLMS, ABIKYIINUE CUJIBI ((DaKTOPBI) IBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYLEHThI, I[IeNd IUTaAHU,
AKOJIOTHYECKas TpamMua, OMoreoleHos, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKUE TEeOopuu (IBOMIOLNUMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKasi TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpimeBoro cxonactea K. M. bapa, uepenoBaHusi TiaBHBIX HallpaBlICHUNA W
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, MPOLIECCOB W SIBICHUM, OpraHu3aius U MNpOBEJCHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOJyUYEeHHBIX
pPE3yNbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPHA W 3aKOHOB, YMCHHE
JieaTh BBIBOJIBI HA OCHOBAHUU TOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC TMPU3HAKU CTPOEHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUWNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMs, MPUCIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTUYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAxX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJyYCHHbIC 3HAHUS JUIsi OOBACHEHHS] OMOJOTUYECKHUX
IPOLIECCOB U SIBJICHUU, JJIsl MPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C 1eNplo obecriedyeHus: 0e30MacHOCTHM CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXAaIOLUX JOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
IPUPOHON cpese, MOHUMAaHUE HEOOXOIMMOCTH WCIOJIb30BAaHUS JTOCTHIKEHUHN
COBPEMEHHOW OMOJIOTUHM JJIsl PAllMOHATBHOTO MPUPOI0TI0JIb30BAHUS;

YMEHUE peniaTh dJIeMEHTApHbIEe OMOJOTUYECKHUE 3a/laud, COCTABISTh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBINOJHATh JIA0OPATOpPHBIE M MpakTU4YecKhe paboThl, COOII0IATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHUYECKH OIIEHUBAThb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpEACTBa MAacCOBOW MH(MOPMALINU, HAYIHO-TIOMYIISIPHbIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ass 6MOIOTHYECKYI0 UH(POPMAILIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HauMenoBaHnue pa3aesioB H TeEM nudpoBLIe
Ne n/m P Kontpoabnbsie  IlpakTuueckue (udpp )
NMPoOrpaMmblI Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
! brosorus kax Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBble cCUCTEMBI M KX OpPraHU3aIlys 1 bubnnorexa [JOK
p t https://m.edsoo.ru/7f41¢c292
. bubmuoreka [{OK
3 XHUMHYECKUH COCTAB U CTPOCHUE KIIETKH 8 1 1 https://m.edsoo.ru/7f41c292
bubnmorexa LIOK
4 PKH3HEeATETLHOCTE KIeTKH 6 https://m.edsoo.ru/7f41¢c292
Pa3zMHOkeHUE 1 HHAMBUAYATLHOE PA3BUTHE bu6nmorexa LIOK
5 5 1
OpraHU3MOB https://m.edso0.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 8 15 bu6mmoteka IIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust oprann3MoB. OCHOBBI 3 1 bubnuotexa [JOK
OHMOTEXHOIOTHHI https://m.edsoo.ru/7f41¢c292
bubnunorexa LIOK
P 1
8 C3CPBHOE BpeMA https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4




11 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nnudpoBbIe
Ne ni/m P Konrpoabnsie IIpakruuyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
bubnunoreka LIOK
! IBOIMOIMORHAT GHONOrHS ? . https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 1 05 Bbu6motreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 OprasH3Mbt 1 OKpyAaioIIas cpena > https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
> Peseproe Bpems . . https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33 2 2.5










YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. buonorus, 10 kinacc/ benser J.K., JIpivmui I'.M., Ky3unenosa JI.H. u npyrue;
nox penaknueit bensesa J[.K., Ipmvmuna [.M., AknronepHoe 00111eCTBO
«M3narensctBo «IIpocBemenue»

2. buonorus, 11 knacc/ benses JI.K., bopomnun I[1.M., Ipimiur I'.M. u npyrue;
nox penakiuei bensesa J[.K., Jpimmuna .M., AkiimonepHoe 00111eCTBO

«I/IBI[EITGJIBCTBO ((HpOCBeHleHI/IG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1.Cabnuna O.B. buonorus. O6uias 6uonorusa. Pabouas rerpaas.10-11 kmaccel.
ba30BbIi1 ypOBEHb.

2. Jeiviun [.M.,Cabnuna O.B. buonorus. Paboune nporpammel. [Ipenmernas
muHus yueonukoB [[.K.bensesa.10-11 kmaccer

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

1.https://allbest.ru/biolog.htm

2.http://www.ebio.ru/index-1.html

3.http://biologylib.ru/catalog/

4.http://biologylib.ru/catalog/

5.http://www.virtulab.net




6.https://interneturok.ru/

7.http://www.cellbiol.ru/
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