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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBwiIM: KoHuentyaiabHble mnonoxenus PIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COAEp)KaHUSA, pE3yJIbTaTOB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuguke OMOJIOrHH, €€ 3HAYEHUHU B MTO3HAHUU KUBOM MPUPOJBI U 00ECIICUEHUH
CYILLECTBOBAHMSI YeJIOBEYECKOro o01miecTBa. COrjlacCHO Ha3BaHHBIM IOJIOKEHHSIM,
OTpe/ieIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpecTaBleHHWE O IeNsIx, 00 oOmiei
CTpaTeTUH OOy4YEHHUs, BOCHHUTAHUS W PA3BUTHA OOYYAIOIIUXCS CPEIACTBAMH
yueOHOro mnpeamera «buonorus», omnpeaenser o00sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 paslienaM M Temaw,
PEKOMEHTyeMYIO TOCJIeI0BATEILHOCTh U3YUEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEM 00yYaroImmnXCsl.

B nmnporpaMMe mo OHONIOTMHM TaKXe YYUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHus B (OPMHUpPOBAHMHM OCHOBHBIX BHIOB Yy4eOHO-IIO3HABATEIHLHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYy4YaloIIMXCS 10 OCBOCHHUIO COJCpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YPOBEHB) peaIM30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOTWHU, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh HAa pPa3BUTUE 3HAHWUW, CBSI3aHHBIX C
GbOpMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PCHHS,  I[EHHOCTHBIX
OpUEHTAINN JIMYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEACTABICHUA O 3I0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpY’Kalollled MNPHUpPOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEeOMOTIOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTA OCHOBHBIX MPOTEKAIOIINX B
HUX MPOIIECCOB B MPOrpaMMe MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAAHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMWI YEOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTHPOBAHHSI, 000CHOBaHUS HKOJIOTUIECKU
1EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIEeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUS XO3SUCTBEHHOW JESTENBHOCTH 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKJIIATHON HAMPaBIEHHOCTH
yaeOHoro mpenMera «buosiorusy MpoauKTOBAaHO HEOOXOIUMOCTBIO 00eCIeueHUs



YCIIOBUH VISl pEIICHUs] OJJHOM U3 aKTyallbHBIX 3aad IMKOJIHLHOTO OHOJOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QoOpMUpOBaHHE Yy  OOyUYaIOIIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUDA.

buonoruss Ha ypoBHE cpeaHero ooOmero o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa oOecreunBaeT (QOPMHUPOBAHUE Y OOYYAIOIIMXCS MPEICTaBICHUNA O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTJIMYMTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3aldd W HBOJIOLHH, CO3JAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe30macHOro obpasa
YKU3HH, DKOJOTUYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIIECHHS K dKUBOW MPUPOJIE
U YEIJIOBEKY.

Bonbiroe 3HaueHrne OMOJIOTUS UMEET TAKXKE JIJIsl pELICHHs] BOCIUTATENbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydenne Onosorun odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAIlMOHHBIX W HH(POPMALIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, COCOOCTBYET HHTETrpaluu OHOJOTUYECKUX 3HAHUU C
IPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOKEHUS O NpeJHA3HAYCHUM y4eOHOro IMpeaMera
«buonorus» COCTaBUIM OCHOBY /i ONpENENeHUus IMOAXOAO0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEpKaHusA, MPEACTaBICHHOr0 B MporpamMme IO
OHoJOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJIXOJa, B COOTBETCTBUH C
KOTOPBIM OO0y4aroluecs: JOJDKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBbIE IS
dbopmupoBaHusl O00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IIOBEJICHUE
YEeJIOBEKa B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TPaKTHUECKOM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsl, KOTOPbIE CIIY>)KAaT OCHOBOM /J1s1 (POpMHUPOBAHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJIOrMUECKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHE cOAEpX)aHUS y4yeOHOro Marepuajga B IPOTrpaMMe I10
OMOJIOTMM OCYILECTBICHO € YYETOM NPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
HBOJIIOLIUU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEYIOLINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «KneTka xak Ouomnoruueckas cucrema», «OpraHu3m Kak



Oononornyeckas cuctemay, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHPay,
«IBOJIOIMS AKUBOU MPUPOJBD», « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp u3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YypOBHE —
OBJIaJIcHWE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHH
UCIIOJB30BaTh ATU 3HAHUS JUISl TPAMOTHBIX JIEUCTBUM B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

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

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaX, CIyKaIIUX OCHOBOM
11 (OpMUPOBAHUS MPEICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpPa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIMIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHUEe Yy OOYYaIOMIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, WUJEH M MOIXOJ0B K W3YUYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOOydaroumxcst oOmeil KyJabTypbl, (YHKIHOHAJIBHOM
IPAMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN U OMNbITA, MOJYYECHHBIX MpPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIBHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTHH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS dTHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHU;

OCO3HAHUE IICHHOCTU OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKH MOCJIEACTBUM CBOEH JEATEIBHOCTHA IO OTHOLIEHHUIO K OKPY’KAIOIIEN Cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorusy, w3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaAMETHOI o0nacTh « ECTeCTBEHHO-HAyUYHbIE PEIMETHI.



J{nst u3yueHust OMoJIOrMu Ha 0A30BOM YPOBHE CPEJIHETO 00111er0 00pa3oBaHuUs
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Hexenmo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPaBOM.
Pons Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOW TTPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHMUE,
U3MepeHue, KilaccupuKalus, MOJICTUPOBaHUE, CTaTHCTHYEcKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

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

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora No 1. «Vcmonb3oBaHuEe pa3IUYHBIX METOAOB IPHU
M3yYEeHUHU OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHusi ouosorun. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpauu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKH KU3HWY», «YPOBHU OpraHU3AIUU
YKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMWYECKHUE DJIEMEHTBI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPAIbHBIX BellecTB B KieTke. I[loanepikanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnMble ¥ 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKIIUU OEIKOB.



depmeHTsl — Owonormyeckue Karanm3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst pepMEHTOB OT HEOPTAHUYECKUX KaTaTU3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUE
YTJE€BO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HyxneunoBsie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pynkuuun JAHK. Ctpoenue nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIMH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uzel u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHuecKas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI MPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSI PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opranoubl kietku: JOIIC, ammapat ['onbmxw,
IM30COMBI.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[IpoucxoxxieHre MUTOXOHJpUN W TuIacTud. Bunabl mactun. HememOpanHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. OyHKIIMN OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue sapa: sjaepHas o00JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIIETKE.

JdeMoHCTpanuu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Muarpammel:  «PacripeneneHue XUMUYECKUX JJIEMEHTOB B HEKHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IPUPOIEH.

Tabmunpl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJEKYJIbl BOAb, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue mMoseKybl



AT®», «CtpoeHne 3yKapuOTHUECKOW KIETKN», «CTpoeHue >KUBOTHOWU KIIETKU,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKNY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIs.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHUE MJii IPOBEACHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpENnapaTrbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHas pabota Ne 2. «M3ydyeHue cCTpoeHUsI KIETOK PACTCHUIA,
YKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
OTHUCAHUEY.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIAIUS (TUIACTUYECKUI OOMEH) U
JUCCUMWIAIMA (PHEPreTuueckuidi OOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHblid. Pois depmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunTte3. CBeroBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPpdhekTuBHOCTL (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emuie. Biausiaue ycnoBuii cpenasl Ha (OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOoCHHTe3. XEeMOCUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTudyeckuii oOMeH B KJeTKe. PaciersieHue BelecTB, BBbIICICHUE U
aKKyMYJUPOBAaHHE DHEPIrUM B KIETKE. OTambl JHEPreTUYECKOro OOMeHa.
['mukonus. bpoxenue u ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. D¢ PeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexnetounsie Gpopmbl sxu3Hu — BUpychl. Mictopust oTkpsiTus Bupycos (. U.
HBanoBckuii). OCOOCHHOCTH CTPOCHHMSI ¥ JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BHUY) — Bo3Oyautens CIIM/la.



OOpatHass ~ TpaHCKpuIlUusA, peBepraza W uHTerpasza.  lIpodunaktuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutaHus», «Meradonuzmy, «MUTOXOHAPHUSDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dotocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenue u xuzHeHHbM nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmumkauuu «Yasoenue IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHue KIETKn», Moenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KneTounsli 1uKi, wWid >KU3HEHHBIM LUK KiIeTkH. WMHTepdaza u MuUTO3.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBII Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKkue OCHOBBI Pa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuii CMBICT MUTO3A.

[Iporpammupyemas ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HaJABOE, II0YKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
CIOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUe. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpraHU3MOB, €r0 3HAYECHUE TSl CEJIEKIUU.

[TonoBoe pazMHOKEHHE, €T0 OTIANYUS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. IIponecchl, mpoucXosiue Ha CTaAusX Meio3sa.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOTMYECKUMI CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBble »*kene3bl: CEMEHHUKU U sSIMYHUKU. OOpa3oBaHuE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEePMATOre€HE3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHEe  (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpynsuusi, opraHoreHe3. IloctamOpuonanbHOe paszButue. TUIBI
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: TPsSIMOE, HempsiMoe (IMYuHOYHOE). BrusHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE
YPOJACTBA.

Poct u pazButue pacrenuil. OHTOreHE3 IIBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «DopMmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Pemmukamus JTHK», «Mutosy,
«Menos», «IIpsimoe u HenpsAmMoe pa3BUTHEY, «] aMeTOTreHe3 y MIICKOIUTAIOIINX U
4eI0BEeKa», «OCHOBHBIC CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOIIETOY, «SHIIeKIIeTKa MJIeKonuTaromero», «Kapuokunes B KieTkax
KOpEIlIKa JyKa», MarHUTHas MOJEb-anIuIuKanus «J/leieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIKa JyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. MIctopus pa3BUTHA T€HETUKU. Posib iuTomoruu
U SMOPHOJIOTUH B CTAHOBJICHMM TEHETUKH. BKIaa pOCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBbIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HAacJeJ0BaHUs MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonoruOpuHOe CKpelMBaHHEe. 3aKOH €IMHO-00pa3us THOPHIOB IIEPBOTO
nokoyieHus. IlpaBuno JOMUHMpOBaHMS. 3aKOH PpACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOJITHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWEe. 3aKOH  HE3aBUCUMOTO  HACJICIOBAaHMS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEIIMBAHUS.
AHanuzupyouiee ckpeumpanue. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue npuszHakoB. Pab6ora T. Moprana mo
CLUEIUICHHOMY HACJIEJOBaHHUIO F€HOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetnka mosa. XpoOMOCOMHOE ONpeAeTeHnE noyia. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHble opraHusMbl. HacmemoBanwue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

W3MeHunBOCTh. BUIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuumn npuszHaka. KonnyecTBEHHBIE M Ka4YE€CTBEHHBIE MPU3HAKH M KX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTU. MyTaniMoHHasi U3MEHUYUBOCTh. Kitaccudukanus MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (paKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HaclencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPENICIICHHE r€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnenacTtBenHble 3a0ojeBaHUsS 4YEJIOBEKA: TICHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOM MpeIpacroyioKEeHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
ComaTnueckue W reHeparuBHble MyTauuu. CTBOJOBbIE KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-TeHeTUYECKOe KOHCYJIbTUPOBAHKME. 3HAUEHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHncTpanum:

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

Tabmumet u cxembl:  «MOHOTMOpPUAHOE  CKpEIIMBAaHWE HM  €ro
LATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS M €ro LHUTOr€HEeTHYeCKas
OCHOBa», «3aKOH  YHCTOTHl  Tamer», «JurubpumHoe  CKpelMBaHHEY,
«llutonornyeckue  OCHOBbI  JAWTMOPUAHOTO  CKpellMBaHus»,  «Meho3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «l'€HeTHYecKkue KapTbl PpPACTEHU,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIJIEHHOTO0 € TmoioM», «KapHhoTuIbl YelloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYHUBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTnka rpynm KpoBw», « MyTarimoHHas U3MEHUYUBOCTHY.

OOopynoBanue: MoAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nomunupoBanue», «JurubpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MHUKpompemnapar «Jpo3zodumia» (Hopma, MyTanuu
(bOpMBI KPBUIBEB U OKPACKH Tela), repbapuit «I opox mOCEBHOMY.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUIHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yuenne MoauUKAIMOHHON W3MEHYHBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHWE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3mMoB. OCHOBbBI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuyenue H. UW. BaBunmoBa 0 1eHTpax TMNPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MacCoBBI U MHAMBUAYAIBbHBIA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biIum3kopoACTBEHHOE
CKpemuBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHT.
Otpanénnas rtuOpuau3auus U €€ ycnexu. VCKycCTBEHHBIM MyTareHes |
IIOJIyYEHHUE TNOJMIUIONJIOB. JIOCTMI)KEHMsSI CEINEeKLUUU pAaCTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJIOTHa Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomoOuHanTHoM JIHK wu TpaHcrennsix opranusmoB. Krerounas
uHKeHepus. Kiletounble KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTEHUM.
KiloHHpOBaHWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okojornueckne W dTtudeckue  mpoosmempl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHoB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuausamnus», «Padotel akagemuka M. @. BanoBay,
«Ilomumnongus», «OO0beKTH OWOTEeXHOMOTHHY, «KileTounble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHoC rEHOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03HCTBEHHBIE PACTEHUS.



JlabopaTtopHble U NpakTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJBI M JOCTH)KEHHS CEJEKIMH PAacTeHUl H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOOPAaTOPUIO
arpoOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[IpennochUlkn BO3HMKHOBEHHSI JBOJIOIUOHHOW TEOPHUH. DBOJIOLIMOHHAS
Teopust U €€ MecTO B OMOJIOTHHU. BiusHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBunerenbcTBa dBOJONMU. [laneoHToNOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GayH u GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3TUUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX IyTeH y BcCex
OpTaHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpenmnocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBMOKYIIUME CHUJIBI HBOJIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYHUBOCTbD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MukposBosonus. [Tonynsnusa kak eIMHUIA BUIA U SBOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTalMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiiiMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIii 0oTOOp — HampaBisiomuii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcrnoco6IeHHOCT, OpPraHU3MOB KakK pe3yJbTaT dBOJOIUU. [Ipumeps
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO-aJANI TAIUH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BU1000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MaxkpoaBomorusi.  DPopMbl  IBONIOIMHN:  (QUIIeTHYECKAs, TUBEPreHTHA,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTuMocTh 3BONIOIUN.

[IpoucxoxeHue OT HecleuualTu3upOBaHHbIX MNpeakoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAs paydalysl.

JlemoHcTpanum:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BuTre OpraHMUEcKOro Mupa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOopbObI  3a
cylecTBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsuumm»,  «MyTtanmoHHas
U3MEHYHUBOCTE», «Apomopdo3b», «Wamoamanrauum», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymiecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHHEY.

OOopynoBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB U CeMsIH, KoyuleKus «[IpuMepsl 3alUTHBIX MPUCTIOCOOJIEHUN y
YKUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS BOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KoJuleKuusg «@DPOpMBI COXPAHHOCTH
HCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jlpo3odunay (Hopma, MyTaruu (GOpMbI KPBUIbEB U
OKpacKH TeJa).

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPHUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue MpuUCoCOOICHHOCTH OpraHu3Ma M
€€ OTHOCUTEBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumoresbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMus. XHUMHUYECKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTANIBHOE MOATBEPKACHUE XUMUYECKOH BoMoMU. HavanbHbie HTams
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xxu3Hu Ha 3emuie 1o 3paMm u nepuoaaMm. Karapxei. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHLITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBIN, FOPCKUN, MEJIOBOM.

KaliHo301ickas 3pa u €€ [NepuoAbl: MAJICOTCHOBbIM, HEOTCHOBBIMH,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOTO MHpa KaK OTpakeHUE HIBONMOUUA. (OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPTaHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3Inyus 4eJI0BEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBI o00pa3  KU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, YenoBek npsaMoxoxsdmuii, YenoBeKk HeaHAEpTAIbCKUM, YenoBek
pazymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 00JacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBaTOpUAJIbHAs),  MOHTOJOUIHAsS
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCIOCOOJCHHOCTH  MpEACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «BosnukHoBeHne CoiHeuHOH cucTeMbl», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHasi CUCTeMa OpPraHUYECKOro MUpPay,
«CpaBHEHHE AaHATOMHYECKHMX 4YEepT CTPOCHHUS YEJIOBEKa M YEeJIOBEKOOOpa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAaXOJIOK  TPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesuue moan», «llepsbie
COBPEMEHHBIE JII0IU», «HemoBeyecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxkaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEpPTalblla, KPOMAHbOHIIA), CJICNKA WU
U300paKeHUsl KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBEeKa (KaMHH-UOMIEPHI,
pyowna, ckpebiia), TEOXpOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPAaHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTtopHblie U npakTHYecKHe padoThI:

[Tpaktnueckast pabora Ne 1. «l3yueHne nckomaemMbIx OCTaTKOB PAaCTCHUN U
YKUBOTHBIX B KOJIJICKIIUSIX).



OKCKypcHsl «IBOJIOLUA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbBIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJorus KaK HayKa. 3ajauu U pa3aeibl IKOJOTUA. MeToabl SKOJIOTUYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skxonorudeckux (HakTOpOB:
abnoTtnyeckue, OWMOTHYECKHE U AaHTPOIOTreHHblE. JleHCTBUE HKOIOTHYECKUX
(GakTOpOB Ha OPraHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTophl. Buzer OMOTHUYECKUX B3aWMOJICCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINM3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIN3M,
HEUTpaiu3M. 3HAue€HHWE OWMOTHUYECKUX B3aUMOJEHCTBUW [UJIsl CYIECTBOBAHUS
OpPraHKU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSILMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISLUU U €€ Perysusl.

JdeMoHCTpauu:

[Toptpetsl: A. I'ymGonbar, K. @. Pynbe, O. I'ekkensb.

Tabmunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIIEHHOCTU NOMYJISUUU UHPY30puu-Ty(henbkny, «llumieBbie nenm».

JlaGopaTopHblie M NpakTHYeCKUE PadOThI:

JlabopaTtopHas paborta Ne 3. «Mopdonoruyeckne ocCOOEHHOCTH pacTeHUN W3
Pa3HbIX MECT OOMTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOoCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHUI».

Tema 4. Coo0mecTBa ¥ 3K0JIOrH4YeCKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckass (mumeBas). Buapl-momuHanTel. CBsizu B
OHOLIEHO3E.

DKoJiorTudecKkne CHUCTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCcTeMe W
ouoreorieHoze. DYHKIIMOHATBHBIE KOMIIOHEHTHI HKOCUCTEMBI: TPOYILIEHTHI,



KOHCYMEHTHBI, PEAYIEHTH. KpyroBOpoT BEMIECTB U MOTOK DHEPTHUU B AKOCHUCTEME.
Tpoduueckne (muimeBble) YPOBHU OKOCHUCTEMBI. [luWimeBple 1€ W CETH.
OcCHOBHBIE TMOKa3aTeIM HSKOCHCTEMBI: OumoMacca, MNPOAYKIHSA. IKOJIOTUUYECKHUE
nupamMubl: TPOAYKUIMU, YHCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCHCTEMa XBOWHOTO
VI IIAPOKOJINCTBEHHOTO JIeca.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak QakTtop ycToWunBocTd dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocdepnl. XKuBoe BemecTBO U ero ¢GyHkuuu. OcobeHHOCTH Onochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEmecTB 1 OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTaepo/a,
a3ota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onocdepe 3emiii. AHTPOTIOTEHHbBIE U3MEHEHUs B Onocdepe.
['11oGanbHbIE YKOJIOTHYECKUE TTPOOIISMEL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMYMBOCTH Onocdepsl. OCHOBA pallOHATBHOTO
VOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCHOJb30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHCTpauu:

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

Tabmumpr u cxemsl: «IlumeBsie menu», «bUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie cooOrmiecTBay, «llemu mmranmsy, «IDKoJoTHUYECKAasT TUPAMUIAY,
«buocdepa u yenoBek», «IKocUCTEMA MTUPOKOIUCTBEHHOTO JIecay, « DKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOIEHHbIE  BO3JACUCTBHUS HaA IIpUpoAy», «BaxHelmme WUCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — Ba)kHEHIIasi COCTaBIISIOMIAS
ounocheprr», «DakTopsl Aerpaganuu mouBy», «llapaukoBeiii a3 dexT», «DakTopbl
PaOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B mpUpoae».

ObopynoBanue: Mojenb-anmianKanus «TunuuHele OHOLEHO3bI», Tepbapuit
«PactutenbHbIe coobOmEecTBay, Komekun «buomenos», «Bpenurenn BakHEUIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJICKIIMM PACTEeHUH W
’KUBOTHBIX, TIPUHAAJICKAIINE K PA3HBIM JKOJOTMYECKHMM TpYIIaM OJHOTO BUIA,



Kpacnas xuura Poccuiickoit @enepanmu, H300paX€HUs OXPAaHAEMBIX BHIIOB
pPacCTEeHUN U )KUBOTHBIX.



[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolMMHUCA TNPOrpaMM  CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHMYHOCTHBIX PE3YJbTATOB OCBOCHHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
rPaXJaHCKOM UACHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJWyhe MOTHUBAIMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1ICJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTalOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHHWS K KYJbTYPHOMY HACJICIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYKaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
OMbITAa M OMNbITA JIESITEILHOCTH B MPOILIECCE Peaar3alliid OCHOBHBIX HaIlpaBJICHUU
BOCHUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IpaB M OOSI3aHHOCTEH, YBaKECHUE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbLCKUX 3aJa4, YBaXXUTEIbHOTO
OTHOUIIECHUSI K MHEHHUIO OINMOHEHTOB IMpPHU OOCYXKJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOWM Kpai, cBOWO PoanHy, CBOM S3BIK U KYJIBTYpPY,
MPOIIIOE U HACTOSIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICEHUE K MIPUPOJHOMY HACJICAUIO U MaMSITHUKAM MPUPOIbI,
JTOCTUXEHUSIM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxaIEHHOCTh, TOTOBHOCTh K CIIYXXE€HHMIO M 3amute OTeuyecTsa,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE pelICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHS LEHHOCTEH CEMEHHOM JKM3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHUH;



MOHMMAaHUE YMOIIMOHATILHOTO BO3ICHCTBUS KUBOU TIPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TUIHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0J1ArONOTyYHs:

MOHMMAaHUE U peah3alus 3J0POBOTO M 0O€30MacHOro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3/J0OPOBBIO;

MOHUMAHUE IIEHHOCTH TIPAaBWJI WHIWBHAYATHHOTO W  KOJUICKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0IIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

MHTEpEC K pa3IMuHbIM cepam npodhecCuOHANbHON AESTENbHOCTH, YMEHHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJE KaK HCTOYHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIMICHUE YPOBHS OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB M OIEGHKH WX BO3MOXHBIX ITOCIEICTBHHA IS
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aJBLHOTO XapakTepa 3KOJIOTMYECKHX MpoOjeM M MyTed HuX
pEIICHMS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BUJOB,
aKocucTeM, brochepsr);



AKTUBHOE  HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYkKaAIOUIEH
MPUPOJIHON Cpejlle, YMEHHE MPOTHO3UPOBATh HEOJArOMPUITHBIE AKOJOTHUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOTO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MIPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOUN JIESITEIbHOCTH 3KOJIOTMYECKOMN
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYp, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHUsi €& poiu B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MPEACTaBICHUS] 00 OKPYXKaIoIeM MHPE KaK O €JIMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIIecTBa, B MMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpPaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU IS COBPEMEHHOM ITMBUIIM3AIIUU:
o0ecrieueHus: HOBOTO YPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3/IaHHE MEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBIX0JIa U3 IIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHMIO HOBBIX CTaHJIAPTOB
YKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MOHMMAHHUE CYIIHOCTH METOAOB MO3HAHUA, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYyaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISANINX B HEM M3MEHEHUH,
yMEHUE JejaTh OOOCHOBAHHBIC 3aKJIOUYEHHS Ha OCHOBE HAay4YHBIX (DaKTOB
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHINBUAYAJIBHO U B TPYIIIE;



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

METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS ydyeOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, PHEPIUs, SBJIECHHE, IPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeIOBaHUE,  HAONMIOJIEHHe, HM3MEpPEHHe, HKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHS (TO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH U  COIMAJIBHOM KOMIETEHIMU OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXIUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHMS WM  yYHUBEpPCaJbHblE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHUKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI IMPOTPaMMbl CPEJHET0 OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENIbHO  (OpPMyJIHpOBaTh M aKTyaJlM3UpoOBaTh  MpoOliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHUYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPHIBATH CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAaKTOB U SBJICHUM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXIAEHUS (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHaJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEYHS B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS,;

IIPUMEHSATH CXEMHO-MOJIEJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUYECKHUX OOBEKTax, a



TaKK€  MPOTUBOPEYMU  PA3HOIO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIESITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBIIOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE TelCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIEN0BATENBCKON U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJI30BaTh PAa3JIMYHbIE BUJBl JACSITEIBHOCTH IO MOJIYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEPHpPETALMH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJETh HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSMH U METOAAMM;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATH [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILLICHHUS;

aHANM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LEJECHANPABICHHBIA MOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEU, NpEIJiaraTb OPUTMHAJIBHBIE TMOJIXOJbl U pELICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJSAPHOM JUTEparype, OHOJOTHYECKUX CIIOBapsX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHalIU3upoBaThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUICCKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIHpPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOAUMOM Il BHIIOJIHEHUSI yUeOHBIX
3ajiay;

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

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMYy  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMYyIbl, ab0peBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeCTBUSIMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX c(epax KM3HU, aKTUBHO y4aCTBOBATH
B JMAQJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIBHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTIACOBAHHOCTH MO3MIIMKN IPYTHUX YYaCTHHKOB
JManora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpPEICTBA OOIIEHHUS, TOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIOCOOAMH OOINEHWS M B3aWMOJCHUCTBHUS, MMOHUMATH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBHUAYaIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a4H;

BBIOMPATh TEMATHKy M METOJBl COBMECTHBIX JCUCTBHI C y4€TOM OOImUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYKIaTh pE3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pELICHUS B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBHSAX M IOCTYIIKax IO OTHOLIEHHIO K KMBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYXKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATENIBHYIO NESATEIbHOCTD, BBISABIATH
po0JIeMBbl, CTaBUTh U (HOpMYIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

CocoOCTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHUIO IMIUPOKOH SPYAUIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMHM  IO3HABATENbHOM  pedJeKkcud KaKk  OCO3HAHUs
COBEPIIAEMBIX JEHUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMETb OLICHMBATh PUCKUM M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO MX
CHUXKCHMUIO;



IIPUHAMATh MOTHBBI M apryMEHTBbl JPYTMX IIPM aHaJu3€ pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsATHE CeOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHusi nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT cielUpUyYecKue s yueOHoro npeamMera «buonorus»
Hay4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, HHTEPIPETALNUU U
npeoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B pealibHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO TO1aM 00yUYEHUS.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U PO OMOJIOTUU B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWMOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HECHHBIX 3aa4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHMA:
KWU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0oOMEH BeIIeCTB U MpeBpallieHue
HHEPrUm), TOMEOCTa3 (CaMOperyJysiius), YpOBHEBasI OpraHu3als *KUBBIX CUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKINS), HACIEICTBEHHOCTh, N3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHME Hu3JaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 LeHTpax MHOrooOpasusi u
MPOUCXOKJICHUS KyJIbTYpHbIX pactenuil H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHUE KUBBIX CUCTEM, ITPOLIECCOB W SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMH BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWU TIOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJICIATH CYHICCTBEHHBIC MPU3HAKA BHUPYCOB, KJIETOK MPOKAPUOT H
AYKapHoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHA BEIECTB M MPEBpALICHUSI SHEPTUU B KIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKOro oOMEeHa, XEMOCHHTe3a, MHTO3a, Meno03a,
OIJIOJJOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTUS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecredeHus Oe30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBBSA
OKPY>KaIOIIUX JIFO/ICH, COOIIOIEHUS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYXKAIOIICH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouosorun U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE pelaTh »JJIEMEHTApHbIe TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl Mpe/CKa3aHUsl HaclIeJOBaHUS MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIHOAATH
MpaBuiia Mpu padboTe ¢ ydeOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAaLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHble pe3yNbTaThl OCBOCHUS ydueOHOro npeamera «buonorus» e 11
Klacce NOJIKHBI OTPaKaTh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHUS, O BKJIAJE POCCHMCKUX U
3apyOeXKHBbIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHMOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pElIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJAEpKaHME OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALNSA, TeHO(OH, SBOIIOIMS, ABIKYIINUE CUJIbI ((haKTOPBI) IBOJIIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCHUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIeMd  MUTaHUS,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMH BEITUYHMHAMU, OOBSICHEHHE MOTyYEHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALIUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTeOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DHEPTHMM B DKOCHUCTEMAaxX, AHTPOMOTEHHBIX W3MEHEHUU B
HPKOCHUCTEMAaX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OHMOr€OXUMHYECKUX
LIMKIIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSICHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C 1enaplo obecriedeHus 0e30MacHOCTH CBOETO 3A0POBbsI U 3/10POBbS
OKPY’KaOIIHUX JIFO/IeH, COOII0OIEHUS] HOPM TPaMOTHOTO MOBEJACHHS B OKPYKAIOIICH
NPUPOJTHON cpene, MOHUMAaHUE HEOOXOIUMOCTH WCIOJIb30BAHUS TOCTHKEHUMN
COBPEMEHHOW OMOJIOTUH JJIsl PAallUOHATIBFHOTO MPUPOIOTI0JIb30BAHUS;

YMEHHUE peliaTh dJIEMEHTApHbIE OMOJIOTMYECKHUE 3a/1aud, COCTaBIISATh CXEMbI
NepeHoca BEIlIeCTB U SHEPTUU B dKOCUCTEMAaX (1[eNU MUTaHUs);

YMEHUE BBIMOJIHATh JIA0OPATOPHbIE M MpPaKTUYECKUe padOThl, COOIMHOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh M HWHTEPIPETUPOBATh HWHOOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS W3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOpPMAIIMU, HAYIHO-TIOMYJISIPHbIC
MaTepuanbl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO W3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne HaumeHoBaHue pa3jiesioB U KoaunuecTBO 4acoB DJIeKTPOHH Buabl gesiteJiIbHOCTH 00y4aKOIIMXCH €
n/n TeM MPOrpaMMbl Bcero  Koutpo IIpakt ble yueToM padoyell IporpaMMbl BOCIIMTAHUS
abHble  myeckn  (WH(ppOBBIe)
padoTbl e o0pa3oBareJ
pador bHbIE
bl pecypceebl
buonorus xak Hayka 2 0.5 bubnuorexa Oecema, HarpaBeHHas Ha (hopMUpOBaHUE
LHOK OILICHKH BKJIa/1a POCCUICKUX YUEHBIX B
https://m.edso0  craHOBJIEHHE U Pa3BUTHE OHOJIOTHH.
Iu/7f41c292
JKuBblE cuCTEMBI U UX 1 bubnuorexa [TouckoBas Oecena, HampaBIeHHas Ha
OpraHuzarus HOK MOHMMAaHUE CHEeU(PUKN OUOIOTHH KaK HAYKH,
https://m.edso0 = oco3HaHus €€ ponu B HOPMUPOBAHHU
.ru/7f41c292 PAIMOHAIBHOTO HAYYHOIO MBIIIIICHHS,
CO3JIaHUH LIEJIOCTHOTO MPEJICTaBIEHHs 00
OKpY’KaloIlleM MUpPE KaK O €JMHCTBE MPUPOIBI,
YyesloBeKa U 00IIecTBa.
XHMMHUUYECKUH COCTaB U 8 1 bubnuoteka IIPaKTUKYM, HaIlpaBJICHHBIN Ha
CTPOEHHE KIIETKH HOK dbopMupoBaHUe BIaIeHUs HAaBBIKAMU y4eOHO-
https://m.edso0  wmccrenoBaTeNbCKOM U MPOCKTHOI
.ru/741c292 JEATENBHOCTH, HABBIKAMH Pa3pEIEHHs
po6JIeM, CHOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PELICHUS
MPaKTUYECKUX 3a]1a4.
Xu3HenesaTenbHOCTh KIETKH 6 bubnmnoreka MIPOEKTHEIE 3a/1a4M, HAIIPaBJICHHbIE Ha
HOK dbopMHpPOBaHHE CAMOCTOSITEIFHO BBIOUPATh
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https://m.edsoo

ONTUMATBEHYIO (hOPMY TIPEICTABICHUS

ru/7f41¢292 Ouonoruyeckoi nH(GOpMaIuu (CXeMsl,
rpaduku, TuarpaMmbl, TaOIUIBL, PUCYHKU U
Jpyroe); UCIOIb30BaTh HAYUHBIH SI3bIK B
KayecTBe CPEeACTBA MPH padboTe C
Ouosornyeckoit nHGopMaIren.
Pa3zmuoxenue u 5 1 bubnuorexa ydeOHbIE CUTYyalllH, HalpaBJICHHBIE Ha
WHIUBUAYAIbHOE pa3BUTHE HOK MOHMMAaHUE U Pean3alfio 3J0POBOrO U
OpraHu3MOB https://m.edsoo = Ge3omacHOro 00pasa KU3HH, OTBETCTBEHHOTO
ru/741c292 ¥ KOMIIETEHTHOTO OTHOILEHHUS K
COOCTBEHHOMY (PU3UUYECKOMY U
NICUXUYECKOMY 310pPOBBIO; TIOHUMAaHHE
[IEHHOCTH NPaBUJI HHAMBUYATBHOTO U
KOJIJICKTHBHOTO 0€3011acCHOTO MOBEICHHS B
CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU
Jro/1el; 0CO3HAHKE TOCJIEACTBUN M HEPUSATHS
BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJIs,
HapKOTHUKOB, KYPEHUS);
HacnenctenHocts u 8 1.5 bubnmnoreka Oecena, HarpaBiieHHas Ha (OPMUPOBAHUE
M3MEHYHMBOCTb OPraHU3MOB [HOK MHUPOBO33PEHUS, COOTBETCTBYIOILETO
https://m.edso0 = coBpeMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
.ru/7f41c292 OOIIECTBEHHOI TIPAKTUKH.
Cenexuusi OpraHU3MOB. 3 bubnmnoreka Oecena, HarpaBiieHHas Ha (OPMUPOBAHUE
OcHOBBI OMOTEXHOJIOTUH HOK MaTPUOTHU3MA, YYBCTBA TOPJIOCTH 3a CBOIO
https://m.edsoo = crpany, mocTiKeHHIM Poccuu B Hayke,
.ru/7f41c292 MCKYCCTBE, CIIOPTE, TEXHOJOTHAX, TPY/IE;
CMOCOOHOCTh OLIEHUBAThH BKJIAJl POCCUMCKUX
yUuE€HBIX B CTAHOBJIEHUE U Pa3BUTHE OMOJIOTHH.
Pe3epBHOE Bpems 1 1 bubnuoteka
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11 KJIACC

Ne HaumenoBanmue pasaesioB  KosuvecTBo yacoB JIeKTPOHHbIE Buabl nesiteJIbHOCTH 00y4YaKOIIMXCH €
n/n U TeM MPOrpamMmbl Bcero Kontpo MpakTn (undposbie) y4eToM padoyeil MporpaMmbl
JIbHBIE yecKue o0pa3oBaTe/IbHbI  BOCHHTAHHS
pa6orel  padoThI € pecypcel
DBOIIIOLIMOHHAS OUOJIOTHUS 9 1 bubmuoreka [IOK = Oecena, HarpaBieHHast Ha
https://m.edsoo.ru/7  hopmupoBaHHe MUPOBO33PEHHS,
fdlcc74 COOTBETCTBYIOIIEr0 COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH;
COBEPIICHCTBOBAHUE S3BIKOBOH U
YUTATENbCKON KYJIbTYpPBI KaK CpEICTBa
B3aUMOJICHCTBHS MEXTy JTIOIbMH U
MIO3HAHMS MHPa;
Bo3HuKHOBEHUE U pa3BUTHE 9 0.5 bubmnoreka LIOK = auckyccusi, HarpaBieHHas Ha
KHU3HH Ha 3emiie https://m.edsoo.ru/7 = dopMupoBaHHE ETOCTHOTO
f4lcc74 Ipe/ICTaBIeHUs 00 OKPYIKAFOIIIEM MUPE
KaK O €IMHCTBE MPHPO/IbI, YETOBEKA U
o01iecTBa, B TO3HAHUH NPUPOAHBIX
3aKOHOMEPHOCTEN U peleHnH npooaemM
COXpaHEHHS TPUPOJHOTO PAaBHOBECHS;
OpraHu3Mbl 1 OKpY)Karomias 5 1 bubnunoreka LIOK = y4eOHble 3a1aun, HarIpaBJICHHBIE HA
cpena https://m.edsoo.ru/7  hopMupoBaHHE FKOIOTHIECKH
fdlcc74 11€1€CO00Pa3HOTO OTHOIICHHUES K
NpUPOJIE KaK UCTOYHUKY JKU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMS;
MIOBBIIIIEHUE YPOBHSI SKOJIOTUIECKOM
KYJIbTYPHI.
CooOmiectBa u 9 bubnuorexka [IOK = tBOpueckue paboThl, HanpaBiIeHHbIE HA
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9KOJIOTHMYCCKHUE CUCTCMBbI

https://m.edsoo.ru/7
f4lcc74

(dbopMUpOBaHHE CITOCOOHOCTH
bopMyIHpPOBaTH COOCTBEHHYIO MTO3UIIHUIO
10 OTHOIICHHIO K IJI00aJbHBIM U
PETrHOHATIBHBIM YKOJOTHIECKUM
npobiieMaM, apryMEeHTHPOBATh CBOIO
TOYKY 3pECHUS.

PezepBHOE Bpemst 2 bubnuoreka [JOK
https://m.edsoo.ru/7
f4lcc74

OBILEE KOJIMYECTBO YACOB 34 2.5
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Nen/m  Tema ypoka KoanyectBo yacos DJIEeKTPOHHBIE
Bcero  Kontpo IIpakTHye uudpobie
JIbHbBIE CKHe o0pa3oBaTe/bHbIE
padoTshI padoTsbI pecypchl

1 buonorus xak Hayka. CBsi3b OMOJIOTHHU C OOLIECTBEHHBIMHU, 1 bubnuorexa [JOK
TEXHUYECKUMH U IPYTUMHU €CTECTBEHHBIMU HayKaMH, https://m.eds00.ru/863e6122
dunocodueit, 3TuKOiL, scTeTHKOM U paBoM. Posb GroIoruu https://m.edso0.ru/863e632a
B ()OPMHUPOBAHUN COBPEMEHHON HayYHOM KapTHHBI MUPA.

Cucrema 6MONIOTUYECKHUX HAYK.

2 MeTto/1b1 103HAHUS KUBOW IPUPOJIbI (HAOJIIOIEHUE, 1 0.5 bubnnorexa [HOK
9KCIIEPUMEHT, ONMCaHUE, U3MEPEHUE, KTacCu(DUKAIIHS, https://m.eds00.ru/863e6122
MOJIEJIUPOBaHKE, CTaTUCTUYECKast 00paboTKa JaHHBIX).

[Tpaktuyeckas padora Ne 1 «Mcnonp30BaHHE PA3IUIHBIX
METO/I0B IPU U3yYEHUU OHOJIOTHYECKUX 0OBEKTOBY

3 JKusie cuctembl (OMOCHCTEMBI) KaK MPEaMET U3YUSHUS 1 bubnuotexa [JOK
6uonorun. OTINYKE KUBBIX CUCTEM OT HEOPraHUYECKOMN https://m.eds00.ru/863e6564
npupozsl. CBolicTBa OMOCUCTEM U MX pazHOoOOpasue. Y poBHU
OpraHu3alyi OMOCUCTEM: MOJIEKYIISIPHBIN, KIIETOYHBIH,

TKAHEBbIN, OPraHU3MEHHBIH, OMYIISILIMOHHO-BUI0BOM,
9KOCHCTEMHBIH (OMOTreo1eHOTHYECKHI), OMOC(hepHBIH.

4 XHUMHUYECKHUM COCTaB KJIETKH. XUMHUYECKHE DJIEMEHTHI: 1 bu6mmoreka [JOK
MaKpO3JIEMEHTBI, MUKPOJIEMEHTBI. Bojia 1 MUHEpaJIbHbBIE https://m.eds00.ru/863e674e
BeniecTBa. OyHKIIMM BOJbI 1 MUHEPAJIbHBIX BEIIECTB B
kierke. [lognepikanue ocMoTHUECKOro OanaHca.

5 benku. Cocta u crpoeHue 6e1KoB. AMUHOKHCIOTHI — 1 bubmuoreka [IOK

https://m.edsoo.ru/863e6b72
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MOHOMepHI OenikoB. HezaMeHnMble U 3aMEHUMbIE
AMHHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYPBI OEJIKOBOM MOJICKYJIbI (ITIe€pBUYHAsS, BTOPUYHAS,
TPETUYHAS ¥ YETBEPTUYHAS CTPYKTypa). XUMUUECKUE
cBoMcTBa OenKoB. bruonornyeckue GpyHKIU OEITKOB.

®depMeHThI — OnoNorndYecKue KaTanu3aropel. CTpoeHue
dbepMeHTa: akTUBHBIN LIEHTP, cyOcTpaTHas crienu(UIHOCTb.
Kodepmentsl. Buramunpl. OTinraus GepMeHTOB OT
HEOpPraHMYeCcKuX KaTanuzaropoB.JlabopaTopHas padora Ne 1
«M3yueHne KaTaIUTUYECKON aKTUBHOCTU ()epPMEHTOB (Ha
MIpUMEpE aMIJIa3bl UK KaTalasbl)»

VYrneBoJbl: MOHOCaxapuabl (III0K03a, pudo3a u
ne30kcupr003a), Aucaxapuasl (caxaposa, JaKTo3a) U
noJjucaxapuabl (Kpaxmail, IIIMKOTeH, 1eJUTI0J103a).
buonornueckue GpyHKuuu yriaeBoaos. JInnuasr:
TPUTIULEPUIbI, GOCPOIUIHIBI, CTEPOUAbL. [ uapOopMIBHO-
ruipogoOHbIe cBoiicTBa. bronornueckue GyHKINUN JTUITHIOB.
CpaBHeHuE YIiIeBOIOB, OEJIKOB U JIMMHJIOB KaK HCTOYHUKOB
SHEPIHH.

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863e6b72

bubmunorexa [JOK
https://m.edso0.ru/863e6870

10

Hyxnennoseie kucnotsl: JIHK u PHK. Hykneornasr —
MOHOMEPBI HYKJIEMHOBBIX KUCIOT. CTpoeHue U QyHKIUU
JHK. Crpoenue u pynkuuu PHK. Buasr PHK. AT®:

CTpOoE€HHUE U (PYHKLIHUH.

[uronorusa — Hayka o kieTke. Knerounas reopust — npumep
B3aUMOJIeHCTBUA UAeH U (PaKTOB B HAYYHOM MO3HAHUHU.
MeTob! U3y4eHUsI KIETKH.

Krnerka xax OCJIIOCTHAA KUBasg CUCTEMA. O6IJ_II/Ie IIPpHU3HAKU

KJIETOK: 3aMKHYTasi Hapy>kHast MemOpana, mosiekyisl JJHK
KaK FeHeTHYECKUH ammapar, cuctemMa cuHresa oenka. Turel

bu6nmoreka [JOK
https://m.edsoo.ru/863e6d5c

bu6mmoreka [JOK
https://m.edso0.ru/863e6e88
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KJIETOK: 9YKapUOTHYECKasi U IPOKAPUOTUYECKAS.
Oco0eHHOCTH CTPOEHUS MPOKAPHUOTUIECKON KIIETKH.
Kierounas creHka 6akTepui.

11

12

CrtpoeHue 3ykapuoTuueckoil kinetku. OCHOBHbIE OTIMYUSA
PacTUTENIbHOM, YKUBOTHOM U TPUOHOM KIIETKH.
[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs! CTEHKa,
[IIMKOKaNuKe, ux Gpynkuuu. [lnasmarnyeckas memOpana, eé
cBoiictBa U pyHKuuu. Lluronnasma u e€ opraHouabl.
OnnomeMOpanHnbie opranou sl kietku: DIIC, anmapar
I'onpxm, mu3ocomel. [1oayaBTOHOMHBIE OpraHOUIbI KIIETKU:
MUTOXOHJIpUH, I1acTUbl. [Ipoucxoxnenne MUTOXOHIpUMA U
wiactu. Buasl mnactua. HememOpaHnHble opraHou/ibl
KJIETKU: pUOOCOMBI, KJIETOYHBINA LEHTP, LIEHTPUOJIH,
PECHUYKH, KI'YTUKU. OYHKIIMYU OpraHOU0B KJIETKH.
Bxarouenus. SAnpo — perynsiTopHbINA HEHTP KIETKU.
Crpoenue siapa: siiepHas 000104Ka, KapruoIuia3ma,
XPOMAaTHH, AIPBIIIKO. XpPOMOCOMBI. TpaHCIIOPT BELIECTB B
kierke. JlaboparopHas padota Ne 2 «3yuenue ctpoeHus
KJIETOK PACTeHH, )KUBOTHBIX, TPHOOB U OaKTepuit Mo
MHUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenapaTax U ux
ONMCAHUE»

OOMeH BelecTB, WK META00IU3M. ACCUMMIISALIMS
(mmacTuyeckuii 0OMeH) ¥ TUCCUMIIIALNS (PHEPTeTUYECKUN
00MEH) — JIB€ CTOPOHBI €MHOTO MPOLecca METadoIM3Ma.
Poib 3aK0OHOB COXpaHEHHS BEIIECTB M SHEPTHH B TOHUMaHUU
MeTabonu3ma. Tunel 0OMeHa BellecTB: aBTOTPO(DHBIHN U
rerepoTpodHsbIii. Ponbs hepmMeHTOB B 00OMEHE BEIIECTB U
NIPEBpAICHIH YHEPTHUU B KIIETKE.

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c¢

bu6mmoreka [JOK
https://m.eds00.ru/863e766¢

13

®dotocunrte3. CBeToBast U TeMHOBasI (a3bl (POTOCHHTE3A.

bu6mmoreka [IOK



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
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Peakuuu gorocuntesa. dpdekTnBHOCTH HOTOCUHTESA.
3HaveHne poToCHHTE3a IS )KU3HM Ha 3emuie. BiusHue
YCJIOBHM cpe/ibl Ha POTOCUHTE3 U CITOCOOBI TTOBBIIICHUS €T0
MIPOJIYKTUBHOCTH Y KYJIbTYPHBIX paCTCHUH. XEMOCHHTE3.
XeMOoCHHTEe3upyromue 0akTeprun. 3HaYeHHE XEMOCHHTE3a
IUIS SKU3HU Ha 3eMIIE.

DHepreTUYecKuii 0OMeH B KJIeTKe. PaciienieHue BemecTs,
BBIJICJICHHE U aKKYMYJIMPOBAHUE SHEPTUH B KJIETKE. DTaIlbl
SHepreTuueckoro oomMeHa. I'mukonus. bpoxkeHue u ero BUIbI.
KucnopoaHoe okucieHue, uiv KJIeTOYHOE JbIXaHue.
OxucnurensHoe ¢pochopunmpoBanne. DPPeKTUBHOCTD
YHEPTreTUIECKOro 0OMeHa.

KneTouHslii UK, WU )KU3HEHHBIN UK KieTku. MaTepdasa
u muTo3. [Iporeccel, mpoTtekaromue B HHTEphase.
Pennukarnus — peakius Marpuunoro cunaresa JJHK.
Ctpoenune XxpoMocoM. XpOMOCOMHBIN HAOOp — KapUOTHIL.
JunnonIHBIN U TaITIONAHBIA XPOMOCOMHBIE HA0OPHI.
Xpomarujsl. JleneHnue kietku — MuTo3. CTaguu MUTO3A.
IIpoueccel, mpoucxoAsuIMe Ha Pa3HbIX CTAIUSIX MUTO3A.
buonoruueckuii cmpicn mutosa. [Iporpammupyemast rubenb
KJIeTKU — anonto3 Jlaboparopuas padota Ne 3 «Habnronenue
MHUTO3a B KJIETKAX KOHUYHMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOIpenapaTax»

0.5

https://m.edsoo.ru/863e7c98

bu6mmoreka [IOK
https://m.edsoo.ru/863e7aae

bubmuorexa [JOK
https://m.edsoo.ru/863e7dc4
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Peakuuu matpuuHoro cunresa. ['enetndeckas nHGpopmarus
u JIHK. Peanu3zanus reneTnueckoil nHpopMalmu B KIETKeE.
I'enerndeckuii Ko u ero cBoicTBa. TpaHckpunus —
MaTpuuHblid cuHTe3 PHK.

bu6mmorexa [IOK
https://m.edsoo.ru/863e796e

17

Tpancasus — OnocunTe3 Oenka. DTarbl TPAaHCIALNH.
KoaupoBanue amunokucior. Pons pubocom B OuocuHTE3E

bu6mmorexa [IOK
https://m.eds00.ru/863e796e
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Oenka.

18

Hexnerounsie ¢hopMbl KU3HH — BUPYCHL. ICTOpHS OTKPBITUS
BupycoB (/[.1. BanoBckuil). OcoOEHHOCTU CTPOEHUS U
KU3HEHHOTO LIMKJIa BUpYycoB. bakrepuodaru. bonesnun
pacTEeHMI, ’KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMBIE BUPYCAMHU.
Bupyc nmmynozgedunura yenoseka (BUY) — Bo30yaurens
CIIWIa. OGpaTHast TpaHCKPHUIIIUS, PEeBEPTa3a U MHTETpa3a.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA.

bu6mmoreka [IOK
https://m.edsoo.ru/863e7540

19

20

@®opMbl pa3MHOKEHUSI OPraHU3MOB: 0€CII0JIOE U TIOJIOBOE.
Bunsr 6ecrionoro pa3sMHOXKEHUS: I€JICHNUE HAIBOE,
MIOYKOBAHME OJTHO- © MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHHUE,
BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBaHUE
OpPraHM3MOB, €ro 3HaueHue i cenekuuu. Ilonosoe
pasMHOXKEHHUE, ero oTInuus oT 6ecrionoro. L{utonornueckue
OCHOBBI Pa3MHOXXCHHSI U MHIAUBUAYAJIIBHOTO Pa3BUTHS
OpraHU3MOB.

Meiios. Ctaguu Meriosa. [Ipoueccel, mpoucxoasuiye Ha
cragusax menosa. [loBenenue XxpoMocoM B MEHO03€E.
Kpoccunrosep. buonornueckuii CMbICI U 3HaUEHUE MEHO03a.

bu6mmorexka [IOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bu6mmoreka [JOK
https://m.edsoo.ru/863e7f4a
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22

I'ameTorenes — nporecc 06pa3oBaHUs MOJIOBBIX KIETOK Y
KHUBOTHBIX. [10JIOBBIE Kele3bl: CEMEHHUKH U STHIHUKH.
OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX KIETOK — raMeT
(criepmaTo30u, SMIEeKIIeTKa) — CIEPMAaTOTeHEe3 U OOTeHE3.
OCOoOeHHOCTH CTPOEHUS SIMIIEKIECTOK U CIIEPMAaTO30UI0B.
OmonorBopenue. [laprenorenes. Jlabopatopnas padorta Ne
4 «M3yueHne cTpOeHHS MOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpernapaTax»

NunuBuayanpHOE pa3BUTHE (OHTOTeHE3). DOMOPHOHATBHOE
pa3Butue (AMOpHOreHe3). ITanbl SMOPUOHAIEHOTO PA3BUTHS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e81b6

bubmuorexa [JOK
https://m.edsoo.ru/863e8436
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y MTO3BOHOYHBIX )KUBOTHBIX: APOOJICHUE, TaCTPYIIALNA,
opranoreses. [locramOpronanbHoe pa3Butue. Tumsl
OCTAMOPHOHAIIBHOTO PAa3BUTHUSA: IIPAMOE, HETIPSIMOE
(fmunHOYHOE). BausiHue cpesbl Ha pa3BUTHE OPraHU3MOB,
(akTOpbl, CIIOCOOHBIE BBI3bIBATh BPOXKIEHHBIE YPOJICTBA.
Poct u pa3zButue pacrenuii. OHTOreHe3 LIBETKOBOIO
pacTeHus: CTPOCHUE CEMEHU, CTAIUH Pa3BUTHS.

[Tpenmer u 3anauu reHeTUKU. MIcTOpHs pa3BUTHS FCHETHKHU.
Posnp niurosniorun ¥ sMOpHUOJIOTUHU B CTAHOBJICHUN T€HETUKH.
Bknaa poccuiickux 1 3apyOeKHbIX YUEHBIX B pa3BUTHE
FEeHETUKU. MeTo/1bl TeHEeTUKH (THOPUA0IOTHUECKHU,
LUTOT€HETUYECKUN, MOJIEKYJIIPHO-T€HETUUECKUA).
OcHOBHbIE TeHETHYECKHE MOHATHUS. [ eHeTHueckas
CHUMBOJIMKA, UCIIOJIb3YEMAs B CXEMaX CKPEIIMBAaHUN.

bu6mmoreka [IOK
https://m.edso0o.ru/863e86f2

24

3aKOHOMEPHOCTH HACJIEIOBaHUS TPU3HAKOB, YCTAHOBIICHHBIC
I'. Mennenem. MoHorubpuiHoe CKpenmBanme. 3aK0H €IMHO-
00pazus TMOpUIOB MepBoro nokojaeHus. [Ipasuino
JOMMHHUPOBaHMs. 3aKOH pacillelIeHHs] MPU3HaKoB. [ nmnoresa
YHCTOTHI rameT. [1oTHOe 1 HeToTHOe IOMUHUPOBAHNE.

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

25

JurubpunHoe ckpeniuBaHue. 3aK0OH HE3aBUCHMOTO
HacJe0BaHus Mpu3HakoB. [{uToreHeTnyeckue OCHOBBI
JTUTHOPUTHOTO CKpPEUTUBaHUs. AHATU3UPYIOIIEe
ckpemyBanue. Mcnonap30BaHue aHATU3UPYIOIIETO
CKpEIIMBAHUS ISl ONIPEIENIEHNs TeHOTUIIa 0COOu.

bu6nmoreka [JOK
https://m.edsoo.ru/863e89a4

26

CueruienHoe HacienoBanue npusHakoB. Pabora T. Moprana
0 CLEIUICHHOMY Hacle/loBaHuIo reHoB. Hapyiienue
CLETUICHUS T€HOB B Pe3yJIbTaTe KPOCCHHTOBEPA.
XpoMOCOMHas TeOpHsl HACJIECTBEHHOCTH. [ eHeTnueckue
kapTthl.. JJabopaTopnast pabora Ne 5 «3yuenue pe3ynbTaToB

0.5

bu6mmoreka [JOK
https://m.edso00.ru/863e8c60
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MOHOTHOPHUIHOTO U AUTHOPHUIHOTO CKPEUTUBAHUS Y
Ipo30(uiIbl Ha TOTOBBIX MUKpOIIpEnapaTax»

27

I'enetuka nona. XpoMOCOMHOE ONpEIEICHUE T10JIA.
AyTOCOMBI U OJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIE U
rereporaMeTHble Opranu3Msl. HaciienoBanue pu3HaKos,
CLICIIJIEHHBIX C IIOJIOM.

bubmuoreka [JOK
https://m.edso0.ru/863e8c60

28

29

W3MeHunBOCTh. BHIbI N3MEHUNBOCTH: HEHACIICACTBEHHAS U
HacjeACcTBeHHas. Posib cpeipl B HEHACIEACTBEHHON
M3MEHUYMBOCTU. XapaKTEPUCTHUKA MOIU(DUKALIMOHHON
M3MEHYMBOCTH. BapuanMoHHBIN s U BApUALIMOHHAs
kpuBas. Hopma peakuuu npusHaka. KonndecTBeHHbIe U
KaueCTBEHHbIE IIPU3HAKU U UX HOpMa peakuuu. CBoiicTBa
MoIU(pUKAMOHHON U3MeHYnBOoCTH. JlabopaTopHas paboTa
Ne 6. 3yuenue moauprKaMoOHHON N3MEHYUBOCTH,
IIOCTPOECHHE BapUALIMOHHOTO PsAa U BapMallMOHHOW KpUBOI»

HacnencrBenHnasi, wiiv reHOTUIIMYECKAsI, U3MEHUYUBOCTb.
KomOuHaTnBHas H3MEeHUYMBOCTh. Meli03 U MoJI0BOII mpoliecc
— OCHOBa KOMOMHATUBHOM M3MEHYMBOCTH. MyTallMOHHAS
u3MeH4nBOCTh. Kitaccudukanus MyTaiuii: reHHble,
XPOMOCOMHBIE, TeHOMHBIE. YacTOTa M MPUYMHBI MyTalMH.
MyrtareHHsie (akTOpbl. 3aKOH TOMOJIOTUYECKUX PSI0B B
HacieacTBeHHoM u3MeHunsoct H. M. BaBuiosa.
BuesinepHast HacI€1CTBEHHOCTh U N3MEHYUBOCTb.
JlaboparopHnas pabota Ne 7. «AHanu3 MmyTauuil y 1po30¢uibl
Ha TOTOBBIX MUKPOIPENapaTax»»

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

0.5 bubmmoreka [JOK
https://m.edsoo.ru/863e8efe

30

I'enetuka yenoseka. Kapuorun uenoeka. OCHOBHBIE
METOJIBI TCHETUKHU YeJIOBEKA: TeHEAIOTHICSCKHIA,
OIM3HEIOBEIN, IMTOICHETHYECKUI, OMOXMMUYECKHH,
MOJIEKyJIIpHOTeHeTHUeCKUi. COBpeMEHHOE OTpe/IeICHIE

bu6mmorexa [IOK
https://m.edso00.ru/863e8d78
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TEHOTHIA: TTOJIHOT€HOMHOE CEKBEHUPOBAHHUE,
TEHOTUIIMPOBaHUE, B TOM yucie ¢ noMouipto [1I[P-ananu3a.
HacnenctBeHnHsle 3a00/IeBaHus YeJIOBEKa: TeHHbIE OOJIE3HU,
0O0JIC3HH C HACIICJICTBEHHON IPEIPaCIOIOKEHHOCTHIO,
XpoMocoMHBIe 0osie3HU. COMaTHYECKUE U TEHEPATUBHBIC
mytanuu. CTBOJIOBBIC KiIeTKH. [[prHIMIIBI 310pOBOTO 00pa3a
YKU3HU, TMATHOCTUKH, TPODUITAKTHKY U JICUCHUS
FeHETHYECKUX 0osie3Her. MeaUuKO-reHeTHUYECKOE
KOHCYJIbTHPOBaHME. 3HAYCHUE MEIUIITHCKON TeHETHKHU B
MIPEIOTBPAIIICHUH U JICUCHUU TCHETUIECCKHUX 3a00JICBaHUI
yeJIoBeKa.

31

32

33

Peseprubiil ypok. O606menue no reme «HacnencrBeHHOCTh
U USMCHYUBOCTb OPTraHHU3MOB»

Ceneknus Kak HayKa U Mpouecc. 3apoKIeHUE CENEKIIUU 1
noMmectukanud. Yuenue H.U. BaBumosa o nieHTpax
MIPOUCXOKICHHS 1 MHOTOOOPa3us KyJbTYPHBIX PaCTCHUM.
LleHTpBI NPOUCXOXKIEHHUS JOMAIIHUX KUBOTHBIX. COpT,
MOpo/ia, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MaccoBbIil 1
WHAUBUAYAIbHBIN OTOOPHI B CENIEKIINH PACTCHUH U
KUBOTHBIX. OlIeHKa dKCTEphepa. bimskopoacTBeHHOE
ckpentuBanue — HHOpuauHT. Yucras nuHus. CkpenmBanmue
yuCThIX TUHUM. ['eTeposuc, nam rubpuaHas cumia.
HeponctBenHoe ckpenuBanue — ayropuauar. OTnanénnas
rubpuan3anus u e€ ycrnexu. FMIcKycCTBEHHBI MyTareHes u
MOJIy4YeHUE MOTUIIIONI0B. JIOCTHKEHUS CENEKIINHU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

bubmuorexa [JOK
https://m.edsoo.ru/863e9214

bu6mmoreka [JOK
https://m.edsoo.ru/863e9214

34

brorexHoorus Kak orpacib Npou3BoacTBa. ['eHHas
WMHXKeHepus. JTanbl co3aanus pekomOunanTHon JIHK u

bu6mmorexa [IOK
https://m.edso0.ru/863e9336
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TPaHCTeHHBIX opraHu3MoB. Kiierounas unxenepus.
Knerounsie kynbTypbl. MUKpOKIOHATIBHOE PA3MHOKEHUE
pactenuii. KmonupoBaHue BHICOKOIIPOTYKTUBHBIX
CEJIbCKOXO03SUCTBEHHBIX OPraHU3MOB. JKOJIOTHYECKHUE U
stndeckue npodseMel. MO — reHeTHuecKu
MOIU(DUIIUPOBAHHBIE OPTAaHU3MEI.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

Bcero

Kontpo
JIbHbIE
padoThI

IIpakTHye
CKHe
padoTsbI

JJIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

[Ipennoceiky BO3HUKHOBEHUS SBOJIOLIUOHHON TEOPHHU.
DBOJIIOIIMOHHAS TEOPHs U €€ MeCTo B Ouosioruu. Brnusinue
IBOJTIOIIMOHHOW TEOPUU HA Pa3BUTHE OMOIOTHH U APYTUX
Hayk. CBuzerenbcTBa 3Boonuu. [laneonTonornueckue:
MIOCJICA0BATEILHOCTh IOSBICHHS BHIOB B
MaJICOHTOJIOTUYECKOM JICTOITUCH, TIEPEXOTHBIC (POPMBI.
buoreorpaduyeckue: cxoacTBo u paznuune payn u ¢iop
MaTEPUKOB U OCTPOBOB. DMOPHOIOrHUYECKHE: CXOJICTBA U
pasnuausi SMOPUOHOB Pa3HBIX BUIOB MTO3BOHOYHBIX.
CpaBHHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHBIC, PYIMMEHTAPHBIC OPTaHbI, aTABU3MBI.
MonekynspHO-OMOXUMUYECKHE: CXOJICTBO MEXaHU3MOB
HACJIEICTBEHHOCTH M OCHOBHBIX METa0OINYECKUX MyTel y
BCEX OPraHU3MOB.

bubmunorexa [JOK
https://m.edsoo.ru/863ea20e

OpomtonmonHas teopus Y. Jlapsuna. [Ipeanoceuiku
BO3HMKHOBEHUS TapBUHU3MA. J[BHKYIIINE CHITBI DBOJFOIHH
BU0B 10 J[apBUHY (M30BITOYHOE pa3MHOKEHHE MTPU
OTPaHUYEHHOCTH PECYPCOB, HEONpeIeNEHHAs
U3MEHYMBOCTb, 00phOa 3a CyIeCTBOBaHHUE, €CTECTBEHHBIH
ot6op). Cunternueckas teopus 3Bomtoiuu (CTI) u eé
OCHOBHBIE ITOJIO’KEHHSI.

MuxposBomtonust. JABrxKyIiye cuiibl ((pakTopbl) SBOIIOLUU
BUJIOB B Npupoje. MyTallnOHHBIN IPOLIECC U

bu6mmorexa [IOK
https://m.eds00.ru/863e9570

bu6mmoreka [IOK
https://m.edso0.ru/863e9cle
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KOMOHHaTHBHAsI U3MEHYUBOCTb.

[Tonynsanmst Kak eIMHUAIIA BHIA U YBOJTIOIUH.

[TonynsmoHHbIE BOJTHBI U peiid reHoB. M3omsius u bubnnoreka [HOK
4 0.5
murpanus. Jlaboparopnas padora Ne 1 «CpaBHeHuE BUIOB https://m.eds00.ru/863e99c6
110 MOP(OJIOTHYECKOMY KPUTEPUIO»
3) JBrky1ye cuibl (31eMeHTapHbIe (PaKTOPHI) IBOIIOIUH bubmmorexa LOK
yit P p https://m.edsoo.ru/863e9da4
EcrecTBeHHBIN 0TOOP — HAIIPaBJIAIOMNNA (PAKTOP IBOIFOIUH. bubmuorexa [JOK
6
@DopMBI €CTECTBEHHOTI'O 0TOOpA. https://m.edso0.ru/863e9ed0
[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK pe3yibTat
sBomonuu. [Ipumeps! npucnocoOaeHu y OpraHu3MoB.
Apomopdo3sl U nanoaaantanuu. Bua u BugoodbpazoBanue.
bubmuorexa [JOK
7 Kputepun Buga. OcHOBHBIE ()OPMBI BUI000Pa30BaAHUS: 0.5
https://m.edso0.ru/863e9fde
reorpaduueckoe, sxkonorudeckoe. Jlaboparopuas padora Ne
2 «Onucanue NpucnocoOIEHHOCTH OpraHu3Ma U eé
OTHOCHTEJIEHOTO XapaKTepa
8 MaxponsBosrorust. @opMbl 3BOJIIOLUN: (HIIETHYECKAS, bubnuoreka [IOK
JIMBEPTreHTHAs, KOHBEPIe€HTHAsl, MapaJljieIbHasl. https://m.edso00.ru/863e9cle
Heob6paTtumocTs 3Bomtonuu. [Ipoucxoxaenue ot
9 HecTeMaIn3UPOBaHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anus. AJanTuBHAs paaualius.
10 UcTopwust xu3HM Ha 3eMiie U METOJIBI € U3YYCHUSI.
JloHay4HBIE MTPeCTaBICHHS O 3apOKICHNAN XU3HU. H
l'unoTe3sl mpoucxoxIeHNs )KU3HU Ha 3emiie. abuoreHes3 u
naHcrepMus. XUMAYECKast YBOJIONMS. AOHOTeHHBIN CHHTE3
11 OpPTaHWYECKUX BEIIECTB U3 HEOPTAHMUECKHUX. bubnmoreka [JOK

DKCrepuMEeHTAIbHOE MOATBEPKACHUE XUMHUECKON
sBomonK. HadaneHble sTansl 6MOI0THYEeCKON IBOJIOLINH.
l'unore3a PHK-mupa. ®opmupoBanre MeMOpaHHBIX

https://m.edsoo0.ru/863ea5a6
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CTPYKTYpP ¥ BO3HUKHOBEHHE NPOTOKIETKHU. [IepBbie KIeTKH
1 ux 3Bosronus. opmMupoBaHre OCHOBHBIX IPYIII KUBBIX
OpraHu3MOB.

PazButue xxu3Hu Ha 3eMiie 1o 3pam u nepuojam. Karapxeil.
Apxelickas U mporepo3orickas 3psbl. [laneo3olickas apa u eé
NEepUOJIbl: KEeMOPUICKUI, OPAOBUKCKUN, CUITYPUHCKUH,

. . . . bubmuoreka [JOK
12 JIEBOHCKUI, KAMEHHOYTOJIbHBIH, TepMCKuii. Me3o3oiickast 1
. N . . https://m.edsoo.ru/863eabbe
9pa U e€ Mmepuo/ibl: TPUACOBBIHN, FOPCKHI1, MEJIOBOM.
Kaiino3zoiickas 3pa u €€ nmepuo/ibl: MajeoreHOBbIH,
HEOT€HOBBIN, aHTPOIIOT'€HOBBIN
XapakTepHucTuKa KJIMMaTa U reoJOTH4eCKUX MPOLIECCOB.
OcCHOBHBIE 3TaIlbl 3BOJIOIUU PACTUTEIBHOTO U )KUBOTHOTO
13 mupa. ApoMopo3ssl y pacteHuit u ;kuBoTHBIX. [losiBneHue, 1 05 bubnuorexa [JOK
pacuBeT U BBIMUPAHUE TPYII )KUBbIX OPraHU3MOB. ' https://m.edsoo.ru/863ea8bc
[TpakTiueckas pabota Ne 1 «/3ydeHne uckonaembIx
OCTaTKOB PacCTEHUH U )KMBOTHBIX B KOJIJIEKIIUSAX»
14 Cucrema OpraHM4eckoro Mupa Kak OTpakeHHe 3BOJIOLIMH. 1 bubnuotexa [JOK
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB. https://m.edsoo.ru/863ea48e
OBoIOIMS YeTI0oBeKa. AHTPOIIONOr | KaK Hayka. Pa3Butue
15 IIPEACTABJICHUI O MPOUCXOXKACHUM YeI0oBeKa. MeToabl 1 bubnnoreka [JOK
n3ydeHus anTpororeHesza. CXoACTBa U pa3inyurs YEIOBEKa https://m.edsoo.ru/863eac2c
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YEIIOBEKA.
JIBrxymiue cuibl (pakTopbl) aHTpororenesa JIBuxyiiue
cuibl (hakTophl) aHTponioreHe3za. HacneacTennas
. . bubnuorexa [JOK
16 M3MEHYUBOCTb U €CTECTBEHHBIN 0TOOpP. OOIIeCTBEHHbII 1
. https://m.edsoo.ru/863ead44
00pa3 K13HU, U3TOTOBJIEHUE OPYAUI Tpy/a, MBIIIIEHHUE,
peub
17 OcHOBHBIE CTaJIUU U BETBU 3BOJIOLUY YEJIOBEKa: 1

aBCTpAJIONNTEKH, YenoBek ymensli, Yenosek



https://m.edsoo.ru/863ea6be
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IPAMOXOJAIIUH, UeloBeK HeaHAepTaIbCKUM, YenoBek
pasyMHbIil. Haxoku MckonaeMbIX 0CTaTKOB, BpeMs
CYLIECTBOBaHMs, 00JIACTh paclpoCcTpaHeHusl, 00bEM
rOJIOBHOT'O MO3ra, 00pa3 xKHU3HH, OPYIHSL.

18

19

Yenoseyeckue packl. OCHOBHBIE OOJBIINE PACHL:
eBpoIieon1Has (€Bpa3uiicKas), HErpo-aBCTPaIOuIHAS
(3KBaTopHalIbHAS ), MOHTOJIOMTHAS (a3UATCKO-
amMepuKaHcKas). YepThl mPHUCIIOCOOICHHOCTH
NPEJICTaBUTEIICH YEIIOBEUYECKUX pac K YCIOBUSIM
cyniectBoBanus. ENMHCTBO YenoBeveckux pac. Kpuruka
pacuzma.

PesepBuelit ypok. O60611eHue mo reMe «Bo3HUKHOBEHHE U
pa3BUTHE )KU3HU HA 3eMIie»

bubmuorexa [JOK
https://m.edsoo.ru/863eaea?2

20

DKOJIOTHS KaK HayKa. 3aJa4u U pa3/iebl SKOJIOTHUH.
MeToap! 5KOIOTHYECKHX HCCIEI0BAHNN. DKOJIOTHUECKOE
MHUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

21

Cpenbl 00uTaHMs OPraHU3MOB: BOJHAS, HA3EMHO-
BO3/IyIIIHAs, TOYBEHHAsI, BHYTPHOPTaHU3MEHHASI.
Oxonorudeckue paktopsl. Kimaccudukaims 3K010rnuecKux
(bakTopoB: aOMOTHYECKUE, ONOTUUECKUE U AHTPOIIOTCHHBIE.
JleiicTBre 3K0I0rMUECKUX (PaKTOPOB HA OPraHU3MBI.

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

22

AOuoTtndeckue (HakTophl: CBET, TEMIIEPATYpPa, BIAKHOCTb.
®dotonepuoansM. [Ipucnocobienns: opraHu3MoB K
neicTBuio abuoTnueckux ¢pakropoB. buonornyeckue
putMbL.. JJabopaTtopHas padora Ne 3. «Mopdonornyeckue
0COOEHHOCTH PacTEHHI U3 pa3HbIX MECT OOUTAHUSI.
JlaGopatopHas pabota Ne 4. «BausiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

0.5

bu6mmorexa [IOK
https://m.edso0.ru/863eb10e

23

buotnueckue daxktopsl. Buabl buotnueckux

bu6mmoreka [IOK



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
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25

26

27

28

B3aUMOJICHCTBUI: KOHKYPEHIINS, XUIIIHUIECTBO, CAMONO3 U
ero ¢opmel. [lapazutusm, Kooreparus, MyTyanusm,
KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJICOHUYECTRBO).
AMeHca3M, HeUTpanu3M. 3HaueHue OMOTUYECKHIX
B3aMMOJICHCTBHII JIJIsl CYIIECTBOBAHUSI OPIaHU3MOB B
HNPUPOIHBIX COOOIIECTBAX.

DKOJIOrHYecKHe XapaKTepUCTUKU Monyasiuuu. OCHOBHBIE
HOKa3aTes Iy MOMYJIALUHN: YUCIEHHOCTb, INIOTHOCTD,
POXKIa€MOCTh, CMEPTHOCTD, IPUPOCT, MUTpalusl. JIuHaMuKa
YUCICHHOCTHU NONY/IsIuMU U e€ perymsauus. [lpaktuyeckas
pabora Ne 2 «Ilocy€r mI0THOCTH MOMYJISIUI pa3HbIX
BHUJIOB PACTEHUI

Coo011ecTBO opranu3mMoB — 6uo1eH03. CTPYKTYpHI
OuoLeHo3a: BU0Bas, IPOCTPAHCTBEHHAs, TPOPHUIECKas
(mumieBas ). Buabl-nomuHaHThl. CBS3U B OMOLICHO3E.

DKkojnorudeckue cucreMsl (3xocucteMsl). [lonsarue 06
9KOcHUCTEME U OuoreoleHo3e. OyHKIIMOHAIbHbIE
KOMITOHEHTBI 3KOCHCTEMBI: IPOYLIEHThI, KOHCYMEHTHI,
penyueHTsl. KpyroBopoT BelecTB U MOTOK SHEPTHH B
skocucteme. Tpodudeckue (MUIIEBBIEC) YPOBHU
sKocucTeMbl. [IumieBbie 1enu u ceTu.

OcHOBHBIE TIOKa3aTeIN IKOCUCTEMBI: Onomacca,
IPOAYKIHMSL. DKOJOTUYECKUE MUPAMUIBL: TPOAYKIIUH,
YHUCIEHHOCTH, Onomacchl. CBOMCTBA SKOCUCTEM:
YCTOMYMBOCTh, CAaMOpPETYJIsIIMs, pazButue. CyKieccus.

IIpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK.
DKocucreMa XBOMHOIO MM IINPOKOIMCTBEHHOTIO JIECa.

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

bu6mmorexa [IOK
https://m.edsoo.ru/863eb46a

bu6mmorexa [IOK
https://m.edsoo.ru/863eb5fa

29

AHTpOHOFeHHBIe OKOCHCTEMBI. AFpOBKOCI/ICTeMI)I.
VYpb6oskocuctemsl. bruoiornyeckoe u X03siMCTBEHHOE
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3HaYCHUE arpo’IKOCUCTEM U YPOOIKOCHCTEM.
buopasHoobpasue kak pakTop yCTOMUYUBOCTH SKOCUCTEM.
Coxpanenue OMOJIOTUYECKOT0 pa3HOOOpa3us Ha 3emiie.

30

VYuenne B.W. BepHajackoro o 6uocdepe. I'panuiisi, cocta
U cTpyKTypa Ouocepsl. )KuBoe BEIIeCTBO U €ro (PyHKIUH.
OcobenHoctu 6mochepsl Kak riI00aTbHON 3KOCUCTEMBI.

JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Ouocdepe.

bubmuorexa [JOK
https://m.edsoo.ru/863ebb5e

31

32

33

34

KpyroBopoTsl BEIIeCTB U OMOTCOXUMHUYCCKHUE IIUKIIBI
9JIEMEHTOB (YTJIepo/a, a30Ta). 30HATBHOCTh OHOC(EPEHI.
OcHOBHBIEC OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3emiu. AHTPOIIOTCHHbBIE
u3MeHeHus B Ouocdepe. ['mobdanbHbIe SKOJIOTHUSCKUE
pOOJIEMBI

CocyiiecTBoBaHM€e MPUPOABI U uenoBedecTBa. CoxpaHeHue
O0ropa3zHo00pa3us Kak OCHOBA YCTOMUYUBOCTH OMOC]EpHI.
OcHoBa paloHaIbHOTO yIPaBICHUS PUPOTHBIMU
pecypcaMu U UX UCIIONb30BaHue. JloCTHKeHNs OMOJIOTHH U
OXpaHa MPUPOJIBL.

PesepBHrIit ypok. O6001enne Temsl «Coob1iecTsa u
9KOJIOTHYECKHE CUCTEMBD)

bubmuorexa [JOK
https://m.edsoo.ru/863ebd16

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

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

buonorus. O6mas 6uosnorus, 10 -11knacc/ CuBornazos B.U., Aradonosa U.b.,
3axaposa E.T., OG1iecTBo ¢ OrpaHM4eHHON OTBETCTBEHHOCTHIO «[IPODAY;
AxkmmonepHoe o0uiectBo «M3aarenbetBo «lIpocBemienney

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1.MeTtoaudeckue peKOMEHIalUK 110 TTPOBEISHUI0 YpOoKoB Oouosyorun. 10-11
Kjacc. ba3oBbIi YpPOBEHb.

2. O6mas ouonorusi. Metoanueckoe nocodue. Beptukanb. ®I'OC ABTopckuit
koJuiekTuB: Bimagumup Bacunberud [laceunuk, ['ne6 ['ennaapeBuy IlBeros. 3.
Metoauyeckue peKOMEHJalUU 10 MPOBECHUIO J1a00PATOPHBIX PadOT HA ypOKax
ounonoruu. 10-11 knacc. ba3oBblil ypOBEHb.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

bu6morexa IIOK
POIII
Axanemust Munucrepcrsa IIpocsemenus






