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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHUsA, pe3yJbTaToB oOOydYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuguke OMOJIOTHH, €€ 3HAUEHUH B MMO3HAHUM KUBOM MPUPOJbI U 00ECIIEYEHUN
CYILLECTBOBAHMSI YeJIOBEYECKOro o01miecTBa. COrjlacHO Ha3BaHHBIM IOJIOKEHHSIM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelcTaBlIeHHWE O IesIx, 00 oOmiei
CTpaTeru OOy4YeHHs, BOCHUTAHMS U PA3BUTUA OOYYAIOIIMXCS CpelICTBAMU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHTyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKU 0Opa30BaTEIHLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmnXCsl.

B nmporpaMmme 10 OHOJIOTMM TakXe YYMTBHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHus B (QOPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh Ha Pa3BUTHE 3HAHWW, CBS3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAUMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollled MNPHUpPOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEOMOTIOTUUECKUX TEOPHUH, a TaKkKe 3HAHHWH O
CTPOEHHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B MTOBCETHEBHOM JKU3HU JJIS PEIICHUS MPUKIIAIHBIX 33]1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTMYECKHU
1EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIeW NPUPOJHOW cCpene, aHaau3a
BIIUSIHUS XO3SMCTBEHHOM JAESTENBHOCTH 4YeJIOBEKa HAa COCTOSHUE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHHOTO OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTopas mpeamnojaraer (GOpMHUpPOBaHHE Yy  OOYyYaIOIIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonoruss Ha ypoBHE cpeaHero oOIero o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAayYHOM KapTHUHE MHpPA, pACIIMPSET U 0000UIaeT 3HAHUSA O KUBOM mpupoje, e€
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3HAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe€30macHoOro obpasa
YKU3HH, SKOJOTMYECKOTO MBILUICHHS], IEHHOCTHOTO OTHOILIECHHS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydyenune omosorun odecrneynBaeT yciaoBus s GOpMUpPOBaAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O MpeIHAa3HAaYEeHUH y4eOHOro IMpeaMmera
«buonorus» COCTaBUIM OCHOBY /i ONpENENeHUus IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEp’KaHUsA, MPEACTaBICHHOr0 B Mporpamme 1o
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHI KyJIbTypoCOOOpPa3HOTO MOIXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YEeJIOBEKa B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TPaKTHUECKOM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CITY>KAaT OCHOBOM 71l POpMUpOBaHUS
MIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJIOrMUECKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeameta «buonorusy»
BBIJICJICHBI CIIEYIOLINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «KneTka kak Ouomoruueckas cucrema», «OpraHu3m Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«IBOJIOLUS KUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
UCIIOJB30BaTh 3TU 3HAHUS JUISl TPAMOTHBIX JIEUCTBUM B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OOYYaIOIIMMHUCS CHCTEMbl 3HAHUH O OHUOJOTHYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, CIyKaIIUX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHM3allvH, BBIJAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUY HAYYHBIX B3IVISIIOB, WJEH M TOIXOJO0B K HM3YyUYCHUIO JKUBBIX CHUCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, IMOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

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

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOIIOICHHS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUHN B TIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanus «buosorusy, m3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaAMeTHOI 00nacTh « ECTeCTBEHHO-HAYUYHBIE NPEIMETHI.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
coriacHo yueoHomy many MOBY «COIII c. MatpaeBo» Ha 2023-2024 y4ueOHbBIN
roJ Ha peanu3anuio ydeOHoro npeamera «buonorms» B 10 kimacce oTBOAUTCS 2
yaca B Heaenmo — 68 gacoB B roj, B 11 kimacce 2 gaca B Heziemo — 68 4acoB B T'OJI.



COAEPKAHUE OBYUEHUSA
10 KJIACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPaABOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HaHUS KUBOM IPUPOIbI (HAOIIOIEHUE, SIKCIIEPUMEHT, OITMCAHuE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konenos, /Ixx. Yorcon u ®@. Kpuk.

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

JlaGopaTopHblie 1 NIpaKTHYeCKUe PpadoThI:

[Ipaktnueckass padora Ne 1. «Jcrmosb3oBaHME pa3IUYHBIX METOAOB IPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOoOOpa3ue. YpOBHHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJISIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKu ), OMoCc(EepHBI.

JdeMoHCTpauu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKH XKU3HWY», «YPOBHU OpraHU3aIIU
YKABOW MPUPOIBI».

O6opynoBanue: moaenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMWYECKHE DJIEMEHTBI: MaKpPOSJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosia 1 MuHEepanbHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaIbHBIX BemlecTB B KkieTke. I[loanepikanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAS U
YeTBEpPTUYHAsS CTPYKTypa). XHUMHUYECKHE CBOWcTBa OeikoB. buonoruueckue
byHKIUN OETIKOB.

depmentsl — Owuonormyeckue Karanm3aTtopbl. Ctpoenue (Qepmenra:
aKTUBHBIM IIeHTp, cyOcTpatHas cneunduunocts. KodepmeHnTsl. Butamunsbl.
OTnnuus pepMEHTOB OT HEOPTraHUYECKUX KaTalIU3aTOPOB.



YrneBompl:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KCHpu003a),
aucaxapuabel  (caxaposa, JakTo3a) W Iosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
HesuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
rupodoOHbie  cBoiicTBa. buonormueckue ¢GyHkuuu aunuaoB. CpaBHeHUE
yTJ€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunael PHK. AT®: ctpoenue u GyHKIIHIH.

[{uTosnorus — Hayka o kierke. Knerounas Teopus — npuMep B3auMOJIEUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak wnenoctHas >xuBasg cuctema. OOmme NpHU3HAKH KIIETOK:
3aMKHyTasi HapykHas MemOpana, Mosiekyisl JIHK kak renermueckuii ammapar,
CUCTEMa CUHTE3a OellKa.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHUsI MPOKapHOTUYECKON KieTku. KnerouHnas creHka Oakrepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
¢bynkuuu. [1nazmarnueckas memOpana, e€ ceoiicTBa U PyHkiuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapat ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHH, ILIACTUIBI.
[Ipoucxoknenne MUTOXOHIApUM u TiacTua. Bunmbl mmactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIJIETOYHBIM LEHTpP, UEHTPUOJIH, PECHUYKH,
KryTUKH. DYHKIMHM OPraHOUAO0B KJIETKU. BKiltoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas o000JI0UKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBILIKO. XPOMOCOMBI.

TpaHCcHOpT BELIECTB B KJIETKE.

JdeMoHCcTpanuu:

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOIEH.

Tabmuubl n cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JJIEMEHTOBY,
«CTpoeHre MOJIeKyJibl BOJIb», «bruocunTes 0enka», «CTpoeHrue MOJIeKyJbl OenKay,
«Ctpoenne pepmentay, «Hyknennobsie kucnotel. JJHK», «CtpoeHne momnexybl
AT®», «CtpoeHne 3yKapuOTHUYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHrEe pACTUTENBbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue spa KIEeTKn», « Y IIeBOAb», «JIMnuas.



ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl IPOBEICHUS
HAOIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajiasbl)y.

JlaGopatopuass pabota Ne 2. «M3ydeHue CTpOeHUS KIETOK PACTCHHUIA,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BemIecTB, WU MeTa00IN3M. ACCUMUIIALINS (TUTAaCTUYECKUN OOMEH) U
JUCCUMWIAIUA (PHEpPreTuueckuidi OOMEH) — JIB€ CTOPOHBI €JMHOTO Mpoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPTrUM B TMOHUMAHUU
MeTabor3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Posib dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPALEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuun
dborocunTe3a. DPheKTUBHOCTH (hOTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3a IS KU3HU
Ha 3emuie. BiausiHue ycnoBuii cpensl Ha OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XE€MOCUHTE3UPYIOIINEe OaKkTepuu. 3HAYEHUE XEMOCUHTE3a IS
YKU3HH Ha 3emIe.

DHepreTuueckuii oOMeH B KjeTke. PaciiernieHue BeecTB, BBIJCICHHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro OoOMeHa.
['mukonu3. bpoxenue u ero Buabpl. KuciopogHoe OKHCIIEHHE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. D¢ PeKTUBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakumm wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Marpuusblii cuHTe3 PHK. Tpancnsuus — Guocuntes
Ooenka. Ortanbl TpaHcasuuu. KomupoBanwe amMuHOKHUCIOT. Ponbs pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHl. MicTopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTM CTPOCHMSI M JKM3HEHHOTO LHKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX U 4YEJIOBEKA, BbI3bIBAEMBbIE
Bupycamu. Bupyc mmmynonedunura yenoseka (BMUY) — Bo3Oyautens CIIN/a.
OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodunakruka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCcTpanuu:



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

Tabmuubr u cxembl: «Tunel muTaHus, «Metabomnzm», «MUTOXOHAPHUSIY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dotocunres», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nuki Bupyca CIIN/]a,
oakTepuodaray, «Pemmmkarus JTHK.

Oo0opynoBanue: monaenu-anmnkauun «Yasoenue JIHK u Tpanckpunuums»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojesb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJIbHOE PAa3BUTHE OPTAaHU3MOB.

KrnerouHblii UK, WM JKU3HEHHBIM LUK KieTku. WHTepdaza u MUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JIumiou eIl W TatuIOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUJbI.
[{uTonoruuyeckue OCHOBBI PAa3MHOKEHHSI M  WHIWBUAYaJIbHOTO  Pa3BUTHS
OpPTaHHU3MOB.

[enenne knetkn — muto3. Craaum murosa. IIponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXKEHUS: JEJEHUE HaJIBOE, II0YKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBaHUE
OpraHU3MOB, €r0 3HAYE€HHE ISl CEJICKLUU.

[TosoBo€ pa3MHOKEHUE, €T0 OTIMYHS OT OECIIOJIOTO.

Meiio3. Cranuu meito3a. Ilpouecchl, MPOUCXOAIINE HA CTaAusIX Meio3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOTMYECKUN CMBICT H
3Ha4YEHUE MeHo3a.

['amerorenes — mporecc 0Opa30BaHUs TMOJIOBBIX KIETOK Yy JKHUBOTHBIX.
[TonoBbie >kene3bl: CeMEHHHKU U SUYHUKUA. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHES.
OCOOEHHOCTH CTPOEHMS SWIIEKIETOK U crepMaTo30uaoB. OmIogoTBOpEHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBFHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npobnenue, racTpyisiusi, opranorene3. IloctamOpuoHanbHOE pazBuTHe. TUIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (IMYMHOYHOE). BrausHue
CpeIbl Ha Pa3BUTHE OPTraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIC
YPOICTBa.

Poct m pasButue pacreHuii. OHTOreHe3 LBETKOBOI'O PACTEHHUSA: CTPOEHUE
CEMEHHU, CTA/INH PA3BUTHS.



JlemoHcTpanum:

Tabmumpt 1 cxembl: «DopMmbl pa3MHOXKEHHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenmitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Pemmukanus JTHK», «Mutosy,
«Menosy», «Ilpsmoe n HenpsiMoe pa3zBuTHeE», «l'ameToreHes y MIEKONUTAIOIUX U
yelloBeKkay, « OCHOBHBIC CTaAUH OHTOICHE3a.

O6opynoBaHue: MMKPOCKOTI, MHKpOIIpenapaThl «CriepmMaTo30u1bl
MJICKOIIUTAIOWIETOY, «SIHIIEKIIeTKa MJIEKONUTaromero», «Kapuokunes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «JlejieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MPaKTUYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HabmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIpEnaparax».

JlaGopatopuas pabota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh U U3MEHYMBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. MIctopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTUH B CTAHOBJICHMH TEHETHUKH. BKIaa pOCCHUCKUX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUMH,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBbIE TI'€HETHYECKUE
NMOHATHSA. [ eHeTHUecKass CHMBOJIMKA, UCTIOJIb3YyEMAs B CXEMaX CKPEIIUBAHUN.

3aKOHOMEPHOCTH HaCJIeIOBAaHUS MPU3HAKOB, yCTaHOBJIEHHBIEC . MeHenem.
MonorubpuiHOe CKpellMBaHUEe. 3aKOH €JIWHO0-00pa3us THOPHUIOB IIEPBOTO
nokoyieHusA. IIpaBuno JOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JluruOpuaHOEe  CKpeluMBaHWE. 3aKOH  HE3aBHCHUMOIO  HACIICIOBAaHHS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHJIHOTO  CKpEIIMBAHUS.
AHanu3upyrolee ckpenpanue. Fcrnonp30BaHne aHATM3UPYIOIIETO CKPEITMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CUEIUICHHOMY HACJIEJOBaHHUIO T'eHOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYeCcKue KapThl.

['eHetnka mosia. XpoOMOCOMHOE ONpeAesi€Hue mosia. AyTOCOMBI U MOJIOBBIE
XpoMocOoMBbI. ['omorametrHele M rereporaMeTHble OpraHu3Mbl. HacienoBanue
MIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3menunBoCTh. Buabl H”3MEHYMBOCTH: HEHACIIEACTBEHHAS M HACJICICTBCHHAS.
Ponp  cpenpl B HEHACHIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTUKA



MOIM(PUKAIIMOHHON U3MEHUYUBOCTH. BaprallMoHHBIN psia M BapuallMOHHAsT KpUBas.
Hopma peakuuu npuszHaka. KonnyecTBEHHbIE M KAaYE€CTBEHHBIE MPU3HAKH M KX
HOpMa peaknmu. CBOMCTBA MOTU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TE€HOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoIecC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTUA. MyTaIrmoHHas U3MEHUYNBOCTh. Kimaccudukanmsi MyTanuii: TCHHbIC,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa U npuuuHbl MyTanuid. MytareHHbIE (DAKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAOB B HaclieAcTBEHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl T€HETUKH
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HCI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE TreHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[M]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JE3HHU,
OOJIE3HH C HACJEICTBEHHOM MpPEIpacnoyioKEHHOCThIO, XpPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue W reHepatuBHble MyTanuu. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KMU3HU, TMATHOCTUKH, NPO(UIAKTUKY U JICYECHUS TeHETUYECKUX
Oomne3Hel. MenuKo-rTeHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEAUIIMHCKOMN
TeHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmuiet w cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHWE HM  €ro
LHATOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOThl  Tramer», «JurubpumHoe  CKpeluBaHHEY,
«uTomoruyeckue OCHOBBI  JUTHOPHUIHOTO CKPEILLUBAHUAY, «Meiiosy,
«B3anmonencTBUE QJUICNIBHBIX TE€HOB», «l'e€HeTHYecKkue KapTbl PpPACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenmoBeka H KUBOTHBIX», «Buuabl
U3MEHUYMBOCTHY», «Moau(puKalMoOHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTaliioHHas U3MEHYUBOCTH.

O6opynoBanue: MoAeNU-aNmIMKaun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanuey», «llepexpéct
XpOMOCOM», MHKPOCKOIl M MHKpomnpenapaT «/lpo3zodpuna» (Hopma, MyTauuu
(bopMBbI KPBUIBEB U OKPACKH Tela), Tepbapuii «I'opox moceBHOM».

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

JlabGopatopuas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JTUTHOPUIHOTO CKPEIUBAHUS y TPO30(IIBI HA TOTOBBIX MUKPOIIPEIIapaTax».



JlabopaTtopHnas pabora Ne 6. «M3yuenne MoauuKaIMOHHON W3MEHYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGopaTtopHas pabora Ne 7. « AHamu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenekuusa Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUUU U JOMECTHUKALUS.
Yuenne H. . BaBumoBa o0 1eHTpaXx IPOUCXOXKIEHUS W MHOT000pa3us
KYJbTYpHBIX pacTeHUH. LIEHTpbl NPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MacCOBBIM U MHAMBUAYAJIbHBIA OTOOPHI B
CEJICKIMU PACTEHMM M KUBOTHBIX. OLEHKa 3KCTepbepa. bIuM3KopoACTBEHHOE
cKkpenuBanue — HUHOpuAMHT. Yucras nuHusa. CKpellMBaHUE YHCTHIX JIUHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otrnanénnas rtubpumu3anuss u €€ ycnexu. VICKyCCTBEHHBIM MyTareHes U
MOJyYCHUE TOJMUIUIONAO0B. JIOCTMKEHHUS CENEKIMW PACTEHHWM, >KUBOTHBIX U
MHKPOOPraHU3MOB.

buotexHonmoruss Kak OTpacib MNPOW3BOACTBA. ['€HHAs WHMKEHEpHUs. OTaIlbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE PAa3MHOXKEHHUE PACTEHUM.
KinonupoBanue BBICOKOIIPOAYKTUBHBIX CEIIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okojoruueckre W dTtudeckue  mpoosmembl. MO -  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
NBaHOB.

Tabmuubr u cxembl: kKapta «lleHTpBI MPOMCXOXKACHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «OTnanénHas rudpuauzamus», «Padotel akagemuka M. @. liBaHoBay,
«lomumnonausy, «OObeKTHl OuoTexHONOTUM», «KieTouHble KYJIBTYphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISIKH TUIOJ0B U KOPHEIJIOOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».

JlaGopaTopHble U MpaKkTHYECKHEe Pa0OThI:

Okckypeust «OCHOBHBIE METOABI W JOCTHKEHUS CEJIEKIUU PACTEHUU Hu
KUBOTHBIX (Ha CEJIEKIHMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  y4aCTOK, B TEIUIMYHOE XO3AWUCTBO, JAOOPATOPUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».



11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHSL.

[Ipennochulki BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerensctBa HBOMONUU. [laneoHTOIOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHHS BHUJOB B TAJICOHTOJIOTHYECKONW JIETONMUCH, TMEPEXOAHbIE (OPMBIL.
buoreorpadguyeckue: cxoncTBO U paznuuue GayH u ¢jaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA M PA3IUuMsl SMOPHOHOB pa3HBIX BHUIOB
II03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: T'OMOJIOTUYHBIC, AHAJIOTUYHBIE,
pPYJIMMEHTAapHBbIE OpPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTell y Bcex
OpraHU3MOB.

OpomonnoHHas Tteopus Y. JlapBuHa. Ilpeanocbuiki  BO3HUKHOBEHHS
JapBUHU3Ma. JIBHOKylIMe CHJIbBI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEOINpPEACIEHHAS] U3MEHUYHUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopust 3Bosroruu (CTD) u e€ OCHOBHBIE MOJOKEHHUS.

Muxkpoasosrorus. [lomynsnus kak eMHUIA BUAA U SBOIIOLNN.

JBrkymue cuiibl ((pakTopbl) 3BOJIOLMU BUAOB B Ipupoae. MyTallmOHHbIN
npolecc ¥ KOMOWHATHBHAs W3MEHYMBOCTh. llomynsiiMoOHHBIE BOJHBI U Apeud
reHoB. V301Ut 1 MUATpalus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoMOUUU. [Ipumepsr
PUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(h03bl U UIHO-aAaNTAL|H.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakposBoorusi. PopMbl  IBOMIONUMU:  (UIIETUYECKAs, JIUBEpreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMTIOIUN.

[IpoucxoxaeHue OT HecleuualTn3upOBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAs pandalysl.

JdeMoHCTpaum:

[Toptpetsr: K. JIunuei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mroiep, A. H. CeBepuios.

Tabmunpe! 1 cxembl: «Pa3BuTre OpraHMuecKoOro Mupa Ha 3emiie», «3apoIbIin
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoppOBl  3a
cyuiectBoBanue», «EcrecTBeHHBI 0TOOP», «MHOroobpasue COpToB pacTeHHID,
«MHoroo6pasue  mopod  KMBOTHbIX»,  «llomymsiuum»,  «MyTanmoHHas



U3MEHYUBOCTB», «Apomopdossl», «Maumoamantanum», «OOmas aereHepaunus,
«/IBmxymue cuibel 3Boouun», «Kapra-cxema wapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «IIpucrnoco0IeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BU1000pa30BaHUE», « IKOJIOTHUECKOE BUAO0OPA30BAHUEY.

OO6opyioBaHUE: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONICHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUNY», 0O0BEMHAs MOJEIb
«CTpoeHue roJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, KoJuleKuus «@DOpMbI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Mojnenp ammmkauus «llepekpéct
XpOMOCOM», BIaxHble Tmpenaparbl «Pa3Butue Hacexkomoro», «Pa3Butue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaruu (pOpMbl KPbUILEB U
OKpacKH TeJna).

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

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

JlaGoparopHas pabota Ne 2. «OnucaHue npucnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

JloHayuyHble TpEACTaBICHUS O 3apPOKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepmus. XHUMHUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE TOATBEPKIACHNE XUMUYECKOW 3BOMIONNK. HavanbHbIe 3Tanbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH M HX HBOJIOLMS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxein. Apxeiickas u
nporepo3oiickas dpel. llameosolickas spa W €€ MNEepUOABl: KEMOPUIMCKUH,
OPIOBUKCKUH, CUIIYPUNCKUN, TE€BOHCKUI, KAMEHHOYT' OJIbHBIN, [IEPMCKUH.

Me3o301cKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaliHo3zoiickas »3pa ®W €€ TMEepuojAbl: MaJCOTCHOBbIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTKa KJIMMaTa U TeoJornyeckux mpoiieccoB. OCHOBHBIE JTallbl
HBOJIIOIMU PACTUTENILHOIO M >KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [[0siBNIEHHE, paCUBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYeCKOro Mupa Kak OTpaxkeHue 3BoJrouud. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.



DBOJIIOIMS YeJIOBEKa. AHTPOIOJIOTHS KaK Hayka. Pa3Butue mpeacTaBiIeHU O
MPOUCXOXKJICHUM YelloBeKa. MeToabl u3ydeHus anTpororeHe3a. CxoncTtBa u
pa3linuus 4eJI0BeKa U )KUBOTHBIX. CHCTEeMaTUYECKOE MOJ0KEHUE YEIOBEKA.

JBwxkymue  cuiabl  (pakTopbl)  aHTpONOTreHe3a. Hacnencreennas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 KHU3HHU,
W3TOTOBJICHUE OPYJIUI Tpya, MBIIILICHUE, PEYb.

OCHOBHBIE CTaJIUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpaIonuTeku, YenoBek
yMenbii, YenoBek nOpsMoxoasumui, YernoBek HeaHACPTAIbCKUM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMS, 00JIacTb
pacrnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Tra, 00pas3 >KU3HH, OPY/IH.

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUalbHAs),  MOHTOJOWIAHAsS
(a3uarcko-amepukaHckasi).  UepTbl  MPUCHOCOOJEHHOCTH  MpeACTaBUTENCH
YEeJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. EJMHCTBO 4e€IOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ColaHEUHOH cucTeMbl», «Pa3Buthe
OpraHu4yeckoro Mupa», «PactutenbHas KieTka», <«OKHMBOTHas  KJETKay,
«ITpokapuornueckass kietka», «COBpeMEHHas CHCTEMA OPraHUYECKOrO0 MHUpPay,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YEJIIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKUX  HAXOJOK  IPENIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue moam», «pesHue moaun», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEeUECKUE pacoh».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEPTalblla, KPOMAHbOHIIA), CIICNKUA WU
M300pKEHHUST KAMEHHBIX OpYIud TEpPBOOBITHOTO YeIOBeKa (KaMHH-YOIIIEPHI,
pyowmna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPAHHOCTU MUCKOTIAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U MpaKTHYECKHE Pa0OThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSX).

DKCKypcHsi «IBOJIOLHUS OPraHMYecKoro mMupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3msl M OKpYy:Kamomias cpeaa.

DKoJIorus Kak HayKa. 3aJjaudl U pa3zeibl SKOJI0TUUA. MeToIbl 3KOJIOTHYECKUX
UCCIE0OBaHUM. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKaA.



Cpenbl oOuTaHUS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3YyIHAs, MMOYBEHHAs,
BHYTPHOPIaHU3MEHHAS.

Okonorudeckue ¢akropel. Krmaccuduxamuss sKxonoruyeckux (HaKTopoB:
abnoTtnyeckue, OHMOTHYECKHE U AaHTPOIOTreHHble. JleMCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPUOIN3M.
[IpucniocoOnenust OpraHU3MOB K  JEHCTBUIO  a0MOTHYECKUX  (HaKTOPOB.
buosiornueckue puTMsl.

buotnueckue (hakTOopHI. Buner OMOTHYECKUX B3aMO/ICHICTBUU:
KOHKYpPEHLHUS, XUIHUYECTBO, CUMOMO03 U ero ¢opMel. [lapazutusm, koonepanus,
MyTyajJu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HaXJECOHUYECTBO). AMEHCAIN3M,
HEeUTpaiu3M. 3HAue€HHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJIsl CYIIECTBOBAHUS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IIOKA3aTENH
NOMYJSLMNA: YHCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHcTpanum:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, O. I'ekkensb.

Tabnunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llonmynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJISAUUNA UHPY30puu-TyPenbkny, «[luiesbie nenm.

JlaGopaTopHblie U NpakTU4YecKue padoThbl:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH PacTeHUN M3
Pa3HBIX MECT OOUTaHUS.

JlabopaTtopHas paborta Ne 4. «BiusHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KoJIeycay.

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

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Oopranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buasl-momuHantel. CBs3M B
ouoneHose.

Okoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucreme W
ouoreonieHoze. DOYHKIMOHAIbHBIE KOMIIOHEHTBI HKOCHUCTEMBI: MPOIYLICHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBOpOT BEIIECTB U MOTOK PHEPTHHU B IKOCHCTEME.
Tpoduyeckue (muiieBbie) YPOBHM OKOCHUCTeMbI. [IWieBble 1€MW U CETH.
OCHOBHBIE TIOKa3aTENM SKOCHUCTEMBbI: OHOMacca, MPOAYKLHA. DKOJIOTUYECKHUE
OUPAMUIBL:  TPOAYKIMHM, YHCIECHHOCTH, Ouomacchl. (CBONCTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOpPEryJIALus, pazBuTue. Cykieccus.



[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMbI 03€P U PEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJINCTBEHHOTO JIECA.

AHTpPONOr€HHBIE  JKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03iCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTop ycToWuuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouoceprl. Kuoe BemectBO u ero (GpyHkiuu. OcoOeHHOCTH Ouocdepbl Kak
rII00aJIbHOM JKOCHCTEMBbI. JlMHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BelIeCTB U OMOTCOXMMHUUYECKUE IIUKJIIBI 3JIEMEHTOB (yriepoa,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B 6nochepe 3emiin. AHTpONOTEHHbIE U3MEHEHHs B Orocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
yOpaBieHUs NPUPOJHBIMU pecypcaMu U UX UCIHOJb30BaHUE. JloCTHXeHUs
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnuuel u cxembl: «llumesslie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jieca», «buorneHo3d BomoéMa», «ArpoleHo3», «lIpuMepHbie
AHTPONIOTEHHbIE  BO3JECWCTBHS HAa  NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHUs] BO3AyXa M TPYHTOBBIX BoA», «llouBa — BakHEMIIasi COCTaBIISIONIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3hdexTy, «DaKkTophI
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpoAe».

O6opynoBaHue: MoJeib-anmuivKanus «TunuuHble OHOIIEHO3bD», TepOapuid
«PacturenbHBIe COOOIIECTBaY, KOUIEKINH «bHoLeHo3», «Bpeaurenn BaKHEHIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM pACTECHUH W
YKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM SKOJIOTMYECKUM TPYIIIIaM OJHOr0 BHJA,
Kpacnas kuura Poccuiickoii ®denepanuu, u300paXeHUsS OXPaHIEMBIX BHIOB
PaCTeHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K pPeE3yJbTaTam
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABJISIONINE: OCO3HAHHWE OOYYaIOIMUMUCA POCCUICKOM
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN Pa3BUTUS OHOJIOTHYECKOIO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTD KU3HCHHBIC TIJIaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPHHSATHIMA B OOIIECTBE MpaBUJIaMH M HOpPMaMHU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy IMOKOJICHUIO,
B3aMMHOTO YBa)KEHHUS, OCPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACJICIUI0 U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYKaroUIen cpelie.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCIUTATEJILHOMN JEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA Y MPaBOIOPSIKA;

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

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCJIEAOBATEIBCKUX 3a/lad, YBaKUTEIHLHOIO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKOU HUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapoOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIbTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOILIEHUE K MPUPOTHOMY HACJICAUIO U MaMATHUKAM TIPUPOIBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO IIPUHATHS LIEHHOCTENM CEMENHOM JKU3HU B COOTBETCTBUHU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAsl 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAaHUE HMOLIMOHAJILHOTO BO3JEHCTBUSA JKUBOW IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

NOHMMaHHWE W pealu3alnus 370pOBOro M 0Oe3omacHOro obpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMAHUE UEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

MHTEpEC K Pa3IUYHbIM cepaMm MnpodhecCHOHANbHON AESTENbHOCTU, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTUYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIGHKM WX BO3MOXHBIX TOCJICACTBUNA ISt
OKPYKAIOIIEN CPELBI;

OCO3HAaHME TJI00aJTBbHOr0 XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
peLIeHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHUS W YyMEHUs TPU peHIeHUu NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHbIX HA COXPAHEHUE PABHOBECUS B SKOCHUCTEMAx, OXPAaHY BHJIOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAIOUIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTU K YYACTHUIO B MPAKTUYECKOMN JIESITEIbHOCTH IKOJIOTUYECKOMN
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYp, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpYKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OUOJIOTHUU JISi COBPEMEHHOM ITMBUIIM3AIIUU:
o0ecrieueHus: HOBOTO YPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYPCOB M (HOPMUPOBAHHMIO HOBBIX CTAH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJISX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKJIOYCHHUS Ha OCHOBE HAay4dHbIX (DAKTOB H
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHIANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHsl, sIBJICHHE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Yy4YeOHbIE JEUCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEJILHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPaMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalU3UpoBaTh  MpoOliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH);

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

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYKIAEHUs (MHIYKTUBHbIC, JEOyKTUBHBIE, IIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M NPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

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



TAaK)K€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TelCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJI30BaTh PA3JIMYHBIE BUJBI JACSITEIBHOCTH M0 MOJIYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSIMU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JTOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LEJECHANPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEHU, NpEIJiaraTb OPUTMHAJIBHBIE TOJIXOJbl U pELIeHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIONMYJSAPHOM JUTEparype, OHOJOTHYECKUX CIIOBapsX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosornueckor mHMOpMaIMKM, HEOOXOAUMOM Il BHIIOJHEHUSI y4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-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 CUMBOJIBI, (HOpMyIbl, ab0peBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

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

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHIOCOOaMH OOINECHWS W B3aUMOJICHCTBUS, MMOHUMATH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesiTeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy W METOJbl COBMECTHBIX ACHCTBUH C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXKIAaThb pPE3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH II03HABATENIBHYIO JIEATEIbHOCTD, BBISABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, IMOCTOSIHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

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

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JAPYIMX IIPH aHajau3€ pe3yJbTaToOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJIOBEKa.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBHUI MO OCBOEHUIO, MHTEPIPETALNN U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peasibHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABIECHBI IO F01aM 00yYEHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAyYHOIO MHPOBO33PEHMS, O BKIIAJ€ POCCHUICKUX WU
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
KU3Hb, KIJIETKA, OpraHu3M, MeTaboau3Mm (0OMEH BEIIECTB W IpEeBpalleHUE
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIaMU HAYyYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHHE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB U SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWH TIOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHbIE MPU3HAKUA BHPYCOB, KIETOK MPOKAPUOT U
AYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHAa BEIECTB M MPEBpAIICHUS] SHEPTUU B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JIsI OOBSCHEHUS OMOJOTHUYECKHUX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY>KaIOIIUX JTIO/ICH, COOMIOIEHUSI HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOMICH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHIKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE pelaTh »JJIEMEHTApHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIMJICHHOE HAaCJIeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHUS JJIsl MpeiCcKa3aHUsl HACJIeJOBAHMS NPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHMSA, BKJIIOYAIOIIYIO IICEBIOHAYYHbIC 3HAHUA U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOLICHHS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buosnorus» ¢ 11
K1acce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTHUH B CUCTEME HAYyYHOIO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE€ POCCUHUCKUX U
3apyOeXKHBbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pelIeHHsI )KU3HEHHBIX 33]1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALNSA, TeHO(OH, 3BOMIONMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, I[eMH MUTaAHUA,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit ’Bomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOIyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OMOJIOTHUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JICUCTBHUS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHoca
BEUIECTB U IIOTOKAa JHEPIMHU B DKOCHCTEMaX, AHTPONOICHHBIX H3MEHEHUH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS ISl OOBSICHEHHS OMOJIOTHUYECKHX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIUX JTFO/ICH, COOII0OIEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPYKAIOIICH
IPUPOHON cpene, MOHMMAHUE HEOOXOIWMOCTH WCIOJB30BaHUS JIOCTH)KCHUN
COBPEMEHHOM OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE pelaTh dJIEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eNU MUTaHUS);

YMEHUE BBIMOJHATh JIA0OpATOpPHBIE M MpaKkTHUYecKhe padoThl, cOOJ0IaTh
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IUYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(GOpMAIUK, HAYIHO-TIOMYJISIPHBIC
Marepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011asi OMOJIOTUYECKYI0 MH(DOPMAIIHIO U3 HECKOJIbKUX HCTOYHHMKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypchl
bubnuoreka [{OK
b 1 .
HONOTHA Kak fiayka 05 https://m.edsoo.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHu3aIus 2 bubmmorexa [IOK
P . https://m.edsoo.ru/7f41c292
XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 11 1 1 E;ISSHE;T:;(;??U/I; 416292
bubnunoreka LIOK
1
HKHSHEASATEILHOCTE KICTKH 14 https://m.eds00.ru/7f41c292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE 17 1 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 K3MEHIUBOCTD 9 1 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 10 5 bu6nmorexa LIOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
PeszepBHOE Bpems 2 Bubmmorexa [IOK
P P https://m.edso00.ru/7f41c292
Hroro
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 62 6 4
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11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcbl
bu6nmorexa [IOK
1
1 IBOMOLKOHHAS GHONOTHA 15 1 https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U pa3BUTHE KU3HU Ha 15 5 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
1
3 OPraHH3MBL 1 OKpYKaIOWas cpeia 10 L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
2
4 Coo01ecTBa ¥ SKOJTOTUYECKUE CUCTEMBI 5 https://m.edso.ru/7fA1ecT4
bu6nmorexa LIOK
P 0
> CICPBIHOC BpEMA > https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 62 6 2.5



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

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpouabubie IlpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPO/IBIL.
[TpakTuueckast padorta Ne 1
2 «HMcnonp30BaHue Pa3TMYHBIX METOJIOB 1 0.5 bubmorexa HOK
P A ' https://m.eds00.ru/863e6122
IPH U3YICHUH OMOJIOTHICCKUX
00BEKTOBY
3 buonornyeckue cucremsl, MpoLECCH U 1 bubnuorexa [JOK
UX U3y4EHHUE https://m.eds00.ru/863e6564
4 Oco0eHHOCTH XUMHUYECKOTO COCTaBa 1 bubnuotexa [JOK
KJIETKH https://m.eds00.ru/863e9214
5 Bona ee ponb B KU3HENESITEIBHOCTH 1 bu6mmoreka [JOK
KJIETKH https://m.eds00.ru/863e9214
6 MuHepanbHbIE COIH U €€ POJIb B 1 bubnnoreka [JOK
JKM3HEIEATEIbHOCTH KIETOK. https://m.edso00.ru/863e9336
bu6mmorexa [IOK
7 b . 1
e, COCTaB 1 CTPOCHHE HenKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE BuG OK
8 Katanuzaropsl. JlabopaTopHas padora 1 0.5 noimoreka 1

Ne 1 «M3yuenune kaTaIuTH4ECKON

https://m.edsoo.ru/863e6b72
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AKTUBHOCTH ()epMEHTOB (Ha IpUMEPE
aMUJIa3bl WM KaTajiasbl)»

9 VIeBOLLL bubmuorexa [JOK
AL https://m.eds00.ru/863e6870
10 JIunu et
bu6mmoreka [IOK

11 H .

YIICHHOBIC KHCITOTRE https://m.edsoo.ru/863e6d5c

12 AT® u gpyrue opranndeckue bubnnoreka [JOK
COeTUHEHUS https://m.edsoo.ru/863e9214

bubmuorexa [JOK

13 000 ;

O6o0wmerue no pasnery https://m.edsoo.ru/863e9214
Kontponbnas pabora Nelmo paszneny
«buonorus kak Hayka. JKuBbie
14 CUCTEMBI U UX OpraHu3alus Bubmorexa ITOK
_ p - https://m.eds00.ru/863e9336
XUMUYECKUN COCTaB U CTPOCHHE
KJIETKU»
15 HcTopus 1 MeTOABI U3YUEHUS KIICTKU bubmmorexa [IOK
p a yi ’ https://m.edso0.ru/863e6e88

16 Knerounas reopus

17 KiteTka kax nenocrHag »K1uBasi CHCTEMA
CtpoeHue dyKapuoTUYECKOM KIETKH.

Jlabopatopuas padbora Ne 2 «M3yueHune
PATOPHAZD . 7 bubnmnoreka [JOK
CTPOCHUS KJICTOK PaCTCHHUM,

18 5 5 . 0.5 https://m.edso0.ru/863e6ff0
’KUBOTHBIX, TPHOOB 1 DAKTCPHH 1O/ https://m.edso00.ru/863e716¢
MHKPOCKOITIOM Ha TOTOBBIX
MUKpOTIpenaparax U ux OmuCaHue)

19 Crpoenne kietkn.Knerounas bubnmnorexa [JOK

MeMOpaHa. S apo.

https://m.edso00.ru/863e9214



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e9214
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https://m.edsoo.ru/863e9336
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bubmuorexa [JOK

20 . .

Crpoenue wetku. Huronnasma https://m.edso0.ru/863e9214

51 Crpoenue knerku. Kierounslii bubmmoreka [JOK
1eHTp.Pubocomel. https://m.eds00.ru/863e9336

. Crpoenue bubnnoreka [HOK
KJIETKH.DHI0IIa3MaTHUeCKas CETh. https://m.edso0.ru/863e9336
Ctpoenue kietku. Komrieke BuG 1OK

HOIHoTEKA
23 r I . K
OIIBIDKH. JHBO0COMBIL CTORHbIC https://m.edso0.ru/863e9214
BKJIFOUEHUSL.

” CrpoeHue KIeTKH. bubnuotexa [JOK
Murtoxouapuu.Inactuasl. https://m.edsoo.ru/863e9214
CxopncTBa U pa3Inyus B CTPOCHUN

25 KJIETOK PACTEHHH, )KUBOTHBIX U bubnmorexa LHOK

P ’ https://m.eds00.ru/863e9336
rpuooB.
Cxo/cTBa M pa3iaIndus B CTPOEHUN
26 I osa I/IOTI/IIIpeCKI/IX " P bubmmorexa [IOK
poxap https://m.edso0.ru/863e9214
YKapUOTHYECKUX KIICTOK.
bu6mmoreka [JOK

27 )

O6obmenne no pasaery https://m.edsoo0.ru/863e9214

28 KonTponbnas padora Ne2 no pasaeny bubnuoreka [IOK
KusaenesaTeabHOCTh KIETKHU https://m.edsoo.ru/863e9336

bubmuorexa [JOK

29
Obmen BemecTs wim MeTadousM https://m.edso0.ru/863e766¢

30 ITuTanue KiIeTKH.

bu6mmorexa [IOK

31 () .

OTOCHHTES https://m.edso0.ru/863e7c98

32 XeMOCHUHTE3

33 DHepreTHYeckuii 0OMEH B KIIETKE bubmmoreka [JOK



https://m.edsoo.ru/863e9214
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https://m.edsoo.ru/863e9336
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https://m.edsoo.ru/863e7aae

34 I'enetnueckuit ko Tpanckpumys bubmmorexa [JOK
2P PHHIHEL https://m.edso0.ru/863e9214
Perynauus TpaHCKpUNIUU U bubnmoreka [JOK
35
TPAHCJIALMYU B KJIETKE U B OpraHU3Me https://m.eds00.ru/863e9214
36 buocunTes Oenka. Peakims bubmuorexa [JOK
MaTpPU4YHOI'O0 CUHTE3a https://m.eds00.ru/863e9336
bubmuorexa [JOK
37 T —
PAHCIAUMS — OHOCHHTE3 beKa https://m.eds00.ru/863e9214
38 JKu3HeHHBIN UK KIeTKH. Jlenenue 05 bu6mmoreka [IOK
KJIETKH. ' https://m.edsoo.ru/863e9214
Murto3. JIaboparopnast paborta Ne 3
39 «Habmroienre MuTO3a B KIIETKax bubmuorexa [JOK
KOHYHMKA KOpEIIKa JIyKa Ha TOTOBBIX https://m.eds00.ru/863e9336
MUKpOTIpEnapaTax»
40 AMUTOS bubmuorexa [JOK
https://m.edso0o.ru/863e796e
a1 Hexknerounsie ¢popmbl )KU3HU — bubnnoreka [JOK
BUPYCBI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
42 DopMBI Pa3MHOXKEHUSA OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
. bubnuorexa [JOK
43 M
eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJTOBBIX Bt oK
44 KJeToK. OII0I0TBOPCHHE. 0.5 nbnmotexa 11

JlaGopatopHas pabota Ne 4 «M3ydenue

https://m.edsoo.ru/863e81b6
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CTPOCHUS IMOJIOBBIX KJIETOK HAa 'OTOBBIX

MHUKpOIIpenaparax»
bubmuorexa [JOK
45 00606 :
ODIIEHHE TO pasieily https://m.eds00.ru/86369214
KonTtponpsHas padora Ne3
46 «XHUMHUYECKUHN COCTAaB U CTPOCHHUE bubmoreia OK
P https://m.eds00.ru/86369214
KJICTKH

47 NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e9336

48 I'eneTrika — Hayka o bubnnorexa [HOK
HACJIE€OCTBEHHOCTHU U U3MEHYNBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS

49 pu3HaxKoB. MoHOrnOpuIHOE bubnmorexa LHOK

P ) P https://m.edso0.ru/863e8878
CKpEITMBaHUE
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
50 fesaBninqoro HapaneI OBaHUS bubmorexa HOK
A https://m.edso00.ru/863e89a4
MIPU3HAKOB
CreruieHHOe HacJIeI0BaHUE
npu3HakoB. JlabopaTopHas padora Ne
5 «3yueHue pe3yibTaToB bubnmnorexa [JOK

51 0.5
MOHOTUOPHUIHOTO W TUTHOPUTHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBaHUS Y TPO30(HIIBI HA
TOTOBBIX MUKpPOIIpEnapaTaxy»

59 I'eneruka nona. HacnenoBanue bubmuoreka [JOK
MPU3HAKOB, CIETUJIEHHBIX C MOJIOM https://m.edso00.ru/863e8c60
M3menunBocTh. HenacnencrBeHHas

bu6mmorexa [IOK
53 U3MeH4nBOCTh. JlaboparopHas paborta 0.5

Ne 6. Uzyuenue MmonupukamoHHON

https://m.edso0.ru/863e8efe
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W3MEHYUBOCTH, IOCTPOCHHE
BapHAllMOHHOTO psiZia U BapHaAIlHOHHOM
KpUBON»

HacnencrBeHnHas "3MEHYMBOCTb.
JlaboparopHas pabota Ne 7. «Ananu3

bubmuorexa [JOK

54 0.5
MyTalui y Jpo30(uiIbl Ha TOTOBBIX https://m.edso00.ru/863e8efe
MHUKpOIIpenaparax»
bu6mmoreka [IOK
T
> CHETHIA HenoBeKa https://m.edso0.ru/863e8d78
KourponsHaas padora Ned o pasgen
56 PaBMHI:))KeHI/Ie E WHIUBA aJIIE{OGI!l ’ bubnmorexa LHOK
FHBILY https://m.edso0.ru/863e9214
pa3BUTHE OPTraHU3MOB
57 Cenekys KaKk HayKa ¥ IIPOIECC bubnmorexa LHOK
H YK pon https://m.edso0.ru/863e9214
58 MeToap! M JOCTUIKEHUS CEJIEKIIUNA bu6mmoreka [JOK
pacTEeHU U KUBOTHBIX https://m.eds00.ru/863e9336
59 brortexHonorus kak orpacib bubnuoreka [IOK
IIPOU3BOJCTBA https://m.edsoo.ru/863e9336
bu6mmorexa [IOK
60
Obobmenne no pasaery https://m.edsoo.ru/863e9214
KoutponsHas padora Ne5 1o pasaen
61 Cenellj 15840 FapHI/IBMOB OCHOIIZBIﬂ ’ bubmmorexa [TOK
H p ’ https://m.eds00.ru/863e9214
OMOTEXHOJIOTHHI
bu6mmorexa [IOK
62 Hogropenne pasnena https://m.edso00.ru/863e9336
bubnuomera [JOK
63 HosToperne pasnena https://m.edsoo0.ru/863e9214
66 HroroBas KOHTpOJIbHAS PabOTa IO bubmmoreka [JOK



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9214

Kypey «O01mas 6uomorus»

https://m.edso00.ru/863e9214

bu6mmoreka [IOK

67 Peseps 1 https://m.eds00.ru/863¢9336
68 Peseps 1
OBILEE KOJIMYECTBO YACORB T10 o8

I[TPOT'PAMME
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11 KJIACC

KosunyecTBo 4acos JJIeKTPOHHbIE
ara nuppoBbIe
Ne n/m Tema ypoka KonTpoabubie IIpakTuuyeckue A op
Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbi
1 OBOJIIOLHSA X1 METObI ¢€ N3YUCHHS 1 bubmmorexa [JOK
H a i https://m.edso00.ru/863ea20e
5 Wcropus pa3BuTus npeacraBieHuit 1 bubnuoreka [IOK
00 3BOJTIOLINH https://m.eds00.ru/863e9570
3 Pa3BuTue 3BOIIOLIMOHHOIO YYEHUS 1 bubnnoreka [JOK
UYapinb3za [lapBuna https://m.edsoo.ru/863ea20e
4 Bup,ero kputepuu u CTpyKTypa 1 bubmorexa LHOK
o PHTEP PYKTYP https://m.eds00.ru/863e9570
bu6mmoreka [JOK
5 M 1
HKPOIBOHOTHA https://m.edso0.ru/863e9cle
6 I'eHeTnUecKuii COCTAB MOMYIISIIAN 1 bubmmorexa [JOK
yim https://m.edsoo.ru/863ea20e
bu6mmoreka [JOK
7 " I 1
3MEHEHHE FeHO(OH A MOy IAIHH https://m.eds00.ru/863e9570
[Tomynsiust Kak >yIeMeHTapHast
eIMHHIIA BUJIA U SBOJIIOIHH.
8 Hﬂa60 aTo HI;ﬂ aborta Jﬁo 1 1 0.5 bubmorexa HOK
PATOPHAA p B ' https://m.eds00.ru/863e99c6
«CpaBHeHHE BUIOB IO
MOP(}HOIOTHUECKOMY KPUTEPHIO)
9 JIBuoKky1iue cuibl (3J1eMeHTapHbIe 1 bubmuoreka [IOK
(haKTOpBI) FBOTIOIIUN https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
1 E i 1
0 CTECTBEHHbIH OTOOP M €rO GOpMEI https://m.edsoo.ru/863e9ed0
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bubmuorexa [JOK

1 Hs0HpyIoNLie MeXaHH3MbI https://m.edsoo.ru/863ea20e
bu6mmoreka [IOK
12 Bunoobpasosaime https://m.eds00.ru/863e9570
Pe3ynbratrel 5BOMIONMH:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
13 BHU1000pazoBanue. JlaboparopHas 05 bubnnoreka [JOK
paborta Ne 2 «Onucanue https://m.edso0o.ru/863e9fde
PUCTIOCOOTIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepa»
14 Hanpasnenus u nytu bubnuoreka [IOK
MaKpO3BOJTIOLIMHT https://m.edsoo.ru/863e9cle
bubnnoreka [JOK
15 Heobparumocts opomiown https://m.edsogru/863ea20e
16 KonTponbnas padora Nel mo bubnuoteka [JOK
paszzeny DBOMOIMOHHAS OUOIOTHS https://m.eds00.ru/863e9570
17 Wcropus xu3Hu Ha 3emiie U METObI bubnnorexka [JOK
€€ N3y4yeHus https://m.edso0.ru/863ea20e
18 ['MnoTe3bl NPOUCXOKACHUS JKU3HU Ha bubnuoreka [IOK
3emie https://m.eds00.ru/863e9570
CoBpeMeHHbIE NPEACTABIECHUS O bubnnoreka [JOK
19
IIPOUCXO0XKIECHUH JKU3HU https://m.edso0o.ru/863ea20e
20 OCHOBHBIE 3Talbl Pa3BUTHUSA KU3HU bubnuorexa [JOK
Ha 3emie https://m.eds00.ru/863e9570
91 PazButue xu3HM Ha 3eMIie 1o 3pam U bubnmoreka [JOK
nepuoIaM https://m.edsoo.ru/863eat6he
99 OcHOBHBIE 3TaIlbl 3BOJTIOLUU 05 bubnnorexa [JOK

PaCTUTCIILHOT'O U ’)KUBOTHOTO MUpaA.

https://m.edsoo.ru/863ea8bc
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[IpakTuueckas padora Ne 1
«/3y4eHne NCKOMAaeMbIX OCTATKOB
pacTeHHi U )KUBOTHBIX B

KOJUTCKITHSX )
93 CoBpeMeHHas cuctema bubnmoreka [JOK
OpPraHU4YeCcKOro Mupa https://m.edso00.ru/863ea48e
bu6mmoreka [IOK
24 C)
BOJOLHA HEJIOBCKA (AHTPOOrCHE3) https://m.edso0.ru/863eac2c
o5 ITonmoxeHne yenoBeka B CUCTEME
YKUBOTHOT'O MUPa
26 JBuxyniue cuibl (paKTopsl) bubmuorexa [JOK
aHTpOIIOTeHE3a https://m.edsoo.ru/863ead44
97 OCHOBHBIE CTaIMH IBOJIOLINH bubnuorexa [JOK
YyeJloBeKa https://m.edso00.ru/863ea20e
bu6mmoreka [IOK
28 I1
PAPOANHA HENOBeKa https://m.eds00.ru/863e9570
29 UYenoBeueckue packl U MPUPOIHBIC bubnunorexa [JOK
aJanTaluy 4YeJaoBeKka https://m.edso00.ru/863eaea2
O60061IeHne mo Teme
30 «BO3HHKHOBEHUE U Pa3BUTHE KU3HU bubmorexa HOK
p https://m.edso00.ru/863ea20e
Ha 3emiie»
KonTponpHas padora
31 No2 «KBO3HUKHOBEHHE U pa3BUTHE bubmorexa LHOK
) P https://m.eds00.ru/863e9570
JKU3HHU Ha 3eMIIe»
32 DKOJIOTHS KaK HayKa
Cpenpl OOUTaHUS U SKOJIOTHYECKHE bubnmoreka [JOK
33
(baxTopsl https://m.edsoo.ru/863eafec
34 MecTooOUTaHHE U PKOJOTHUECKUE bu6mmoreka [JOK
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HHIITHA

https://m.edsoo.ru/863ea20e

35 OCHOBHBIE THIIBI YKOJIOTHYSCKUX bubmuorexa [JOK
B3auUMOJICUCTBUH https://m.edsoo.ru/863e9570
36 KoHKypeHTHBIE B3aUMOICHCTBHS bubmorexa [JOK
https://m.edso0.ru/863ea20e
AObuoTtndeckue (HakTopsl.
JlaGopaTtopnast pa6ota Ne 3.
«Mopdonornyeckue 0COOCHHOCTH
37 pacTeHuil U3 pa3HbIX MECT 0.5 bubmorexa LIOK
https://m.eds00.ru/863e9570
oburtanus». JlabopaTopHas pabora Ne
4. «BnustHue cBera Ha pOCT U
pa3BHUTHE YEPEHKOB KOJICYyCay
bu6mmorexa [IOK
38 bromieckue paxTopet https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomymsiuuu. [Ipaktuueckast pabora
39 Ne 2 «[Toacuér TuIoTHOCTH 0.5 bubmorexa HOK
. https://m.edso0.ru/863ea20e
MOMYJISIIIAI Pa3HBIX BUIOB
pacTeHun»
. bubnuoteka [JOK
40 O06o001IeHHE IO TPOUICHHBIM TEMaM https://m.edsoo.ru/863¢9570
41 KonTponsnas padora Ne3 «9xomorus bubnnoreka [JOK
—KaK HayKa» https://m.edso0.ru/863ea20e
. bubnmnoreka [JOK
42 Jluramiia nony i https://m.eds00.ru/863e9570
43 Coo0miecTBa OpraHu3MOB — bubnmoreka [JOK
OHMOILIEHO3 https://m.edsoo.ru/863eb46a
44 CrpykTypa coobmiecTBa bubmmorexa [JOK

https://m.edso0.ru/863ea20e
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45 B3aumocBs3b opranu3mMosB B bubmumoreka [IOK
coo01ecTBax https://m.eds00.ru/863e9570
46 DKOJOTUYECKHUE CUCTEMBI bubmuorexa [JOK
(3KOCUCTEMBI) https://m.edso0.ru/863eb46a
47 DKOJIOTUYECKHUE LIEITH
OcHOBHBIE TIOKA3aTENIN YKOCHCTEMBI.
48 DKOJOTUYECKUE TUPAMUJIBI. buGnnorexa [IOK
Cofictsa sxocicTem. CyKieccus https://m.edso0o.ru/863eb5fa
bubnuorexa [JOK
49 HpHpoxitbie SKOCHCTEMEL https://m.edsogru/863ea20e
50 AHTPOTIOT€HHBIE YKOCUCTEMBI bubamorexa LOK
https://m.eds00.ru/863e9570
bubnuorexa [JOK
o1 Obobuwerse no pasaery https://m.edsogru/863ea20e
59 KonTposabHas pabora Ne4 bubnnorexka [JOK
Opranu3msl ¥ OKpysKarolias cpeaa https://m.eds00.ru/863e9570
53 buocdepa — rnobdanpHas bubnuoreka [IOK
AKOCHCTEMA 3eMJTU https://m.edso00.ru/863ebb5e
54 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnunorexa [JOK
6uocepsl https://m.edso0.ru/863ebd16
bubnuotexa [JOK
55 YenoseuecTBO B 6uochepe 3emin httos://m.e dsogru 186363208
56 CocymiecTBoBaHUE TPUPOJIBI U bubnuotexa [JOK
YeJI0BEYECTBA https://m.eds00.ru/863e9570
57 0O000menne TeMsl «CooOriecTsa u bu6mmorexa [IOK
JKOJIOTHYECKHUE CUCTEMBI» https://m.edso00.ru/863ea20e
5g KonTtponbHas pabora Ne5 bub6nuorexa [IOK

«Co00111ECTBA M DKOJIOTHYECKHE

https://m.eds00.ru/863e9570
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CHUCTCMBI»

59 IToBTOpEHUE pa3aena 1 bubnnoreka [HOK
«DBOJIIOIIMOHHASA OMOIOT U https://m.edsoo.ru/863ea20e
60 IToBTopenwue pasaena «BO3HUKHOBEHUE 1 bubmuoreka [JOK
Y Pa3BUTHUE KU3HU HA 3eMJIe)» https://m.eds00.ru/863e9570
61 [MoBTopenue paznena «OpraHu3mMsel U 1 bubnmoreka [JOK
OKpYKarolas cpeaa» https://m.edso0.ru/863ea20e
62 [ToBTOpenue pa3aena «CoobiiecTBa 1 bubnnoreka [JOK
Y 3KOJIOTUYECKHUE CUCTEMbBD) https://m.eds00.ru/863e9570
63 Htorosast KOHTpoJbHAs paboTta Ne6 1mo 1 bubmuorexa [JOK
Kypcy «O061ast 6noa0rus» https://m.edso00.ru/863ea20e
bubmuorexa [JOK
o4 Pescps . https://m.edsogru/863e9570
bubmuorexa [JOK
65 Pescps . https://m.edsogru/863ea20e
bubnuotexa [JOK
06 Peseps 1 https://m.edsogru/863e9570
67 Peseps
68 pes3eps 1
OBIIEE KOJIMYECTBO YACOB I10 62 95

[NPOTPAMME
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METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
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