


MNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke NpoOrpaMMbl M0 OUOJIOTUH TEOPETHUECKYIO OCHOBY JJISI OINpPEEIICHUS
NoAX0J0B K (opmHupoBaHUIO cojepxkaHus ydeOHoro mnpeamera «buonorus» cocraBuiu:
koHuenryaibHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IICJICH, COACp)KaHUS,
pe3ynbTaToB 00ydeHUs U TPeOOBAHUU K YPOBHIO MOATOTOBKH BBIIYCKHHUKOB, MOJOXEHHS 00
o0IIMX LEeNsIX U MPUHIUNAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMbl CPETHErO
obmero obpaszoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOIOTHH,
e€ 3HAUEHUU B MO3HAHMM XKUBOW IPUPOABI U OOECHEYEHHU CYILIECTBOBAHMS YEJIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM IOJIOKEHUSM, ONPEAETICHbBl OCHOBHBIC (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma o 6uonoruu 1aét mpeacTaBiIeHue O IeNx, 00 o0uiei ctpaTeruu 00y4yeHus,
BOCIIUTAHUS M Pa3BUTUS O0OydYaromIMXCs cpeacTBaMu ydeOHoro rmpenMera «buonorusy,
ompezenseT o0sg3aTeNbHOE TNPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpYy, paclpeleieHHue 10
pa3zenaM W TeMaM, PEKOMEHIYEeMYIO IMOCJIeIOBATeNbHOCTh M3yUeHUsl yueOHOro marepuana C
Y4ETOM MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKU 00pa30BaTENIbHOIO Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJarOLIIXCsl.

B mporpamme mo OWMONOTHHM TaKXe YYUTHIBAIOTCS TPeOOBaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METANPEJIMETHBIM M MPEIMETHBIM pe3yJibTaTaM OOy4YeHHS B (OPMUPOBAHUU
OCHOBHBIX BU/IOB Y4eOHO-I103HABATEIbHON JI€ATEIbHOCTH/yUeOHBIX ACHCTBUI 00yUYaroUuXcs Mo
OCBOEGHHIO COJIepKaHUs OMOIOTHYECKOro 00pa3oBaHUsl.

B mporpamme no Ouonoruu (10-11 kiaccel, 6a30BbIli ypOBEHb) peaii30BaH MPHUHIIUII
MPEeMCTBEHHOCTH B UW3Y4YeHMHM OuWoyiorud, Onarojgapss 4eMy B HeW mpocMaTpuBaeTcs
HANPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBSI3aHHBIX ¢ (POPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpUEHTAlMi  JINYHOCTH, OSKOJOTMYECKOr0  MBIIIECHUS,
IPEJICTAaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpYKaroIen
npuponHoil cpene. IlosTomy Hapsay ¢ u3ydeHHEM OOILIEOMOIOIMYECKUX TEOpUM, a TakKkKe
3HaHUH O CTPOEHUH KMBBIX CHCTEM PA3HOT'O PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
MPOLIECCOB B MpOorpaMMe MO OWONOTMH YAENEeHO BHUMAHHE HCIOIB30BAHUIO MOTYyYEHHBIX
3HaHWI B TOBCETHEBHOM KU3HU ISl pEIICHUS MPUKIAJAHBIX 33/1a4, B TOM YHCIe: TPO(UIaKTUKA
HACJICICTBEHHBIX ~ 3a00JieBaHUN  YeNoBeKa, MEIUKO-TEHETHYEeCKOrO  KOHCYJIbTHPOBAHUSA,
000CHOBaHMS KOJOTMUYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’KaloIlel NMPUPOIHON cpese,
aHaJIM3a BIMSHMUS XO3AWCTBEHHOM [€ATENbHOCTH YEJNOBEKAa Ha COCTOSHUE MPHUPOJIHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHWJIEHHE BHHUMAaHMS K NPUKIAJAHON HAMpaBIEHHOCTH Y4eOHOTO
npenMera «buonorus» MpoaAUKTOBaHO HEOOXOIUMOCTHIO 00ECTeUeHUs YCIOBUM Ui peleHus
OJIHOM M3 aKTyalIbHBIX 3a/1a4 MIKOJBHOTO OMOJIOrHYECKOTro 00pa3oBaHUs, KOTOpas mpe/oiaraet
dbopMupoBaHHE Yy OOYYarOIIUXCS CIIOCOOHOCTH aqalTHPOBATHCS K H3MEHEHHSM JIUHAMHYHO
pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpeaHero o0miero odpa3zoBaHHs 3aHMMaeT BaxkHoe MecTo. OHa
obOecrieunBaeT (GopMUpOBaHHE y OOYHYAIOMIMXCS TPEICTABICHUM O HAy4YHON KapTHHE MUDA,
pacuupsieT 1 00001IaeT 3HaHUs O KUBOM MPUPOE, €€ OTINYUTENbHBIX IPU3HAKAX — YPOBHEBOM
OpraHM3alil W OHBOJIIOLMU, CO3/aéT YCJIOBUS JUIS: IO3HAHUS 3aKOHOB JKUBOM MNPUPOIbI,
dbopmupoBanus (PYHKIIMOHAIIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M Oe3omacHOTO oOpasza
YKU3HU, SKOJIOTUYECKOTO MBIIIIJICHHS], IIEHHOCTHOI'O OTHOIIIEHUS K dKUBOU MPUPOJIE U YETIOBEKY.



bonbmioe 3HaueHue OMONIOTHA UMEET TaKXKe JUIsl PEIIeHHs BOCIHUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CPEIHEro oomiero o0pa3oBaHus, cConuann3anuy odyyaromuxcs. M3yyenne
Ounonorun oOecrieynBaeT YCIIOBHS JUTS dbopmupoBanus MHTEJUICKTYaJIbHBIX,
KOMMYHHKAITMOHHBIX W HWH()OPMAIIMOHHBIX HABBIKOB, ICTETHUYECKON KYJIBTYpHI, CIIOCOOCTBYET
UHTETpaluy OMOJIOTHYECKUX 3HAHUU C TMPEICTABICHUSAMH W3 JPYTUX Y4YEOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBanHble MOJI0KEHUS O MPEAHA3HAUCHUN YUeOHOTrO
npenmera «buonorus» cocraBUiM  OCHOBY Uil ONpENENCHUS MOAXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHHIO €TO COAEPIKAHUS, ITPEJICTABICHHOIO B IPOrpaMMe 10 OMOJIOTHH.

OT160p conepkanus yuebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH
C TIO3HMLUHI KYJIBTYpOCOOOPa3HOTO MOAX0a, B COOTBETCTBUU C KOTOPBIM O0YYArOIIUECS TOJIKHBI
OCBOWTH 3HAHMUS M YMEHHs, 3HAUYUMbIC 11 (POPMUPOBAHMS OOIIEH KyJIbTYpBhl, ONPEACISIOmne
a/ICKBaTHOE TIOBEJICHUE YEJIOBEKa B OKpY’KAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCEIHEBHOM KHM3HU U MPAKTUYECKOW nesTenbHocTH. Ocob0e MECTO B ATOH CHUCTEMe 3HAHUUN
3aHUMAIOT 3JEMEHTHl COJIEpP’KaHus, KOTOphIE CIyKaT OCHOBOM g  (QOpMHUpPOBaHUS
NPEACTABICHU O COBPEMEHHON €CTECTBEHHO-HAy4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpHEHTAIUSIX JTUYHOCTH, CIOCOOCTBYIOLIUX I'YMaHU3AIMH OMOJIOTHYECKOT0 00pa30BaHusl.

CTpyKTypHpOBaHHE COJIep’KaHUsl y4eOHOro MaTepuana B IporpaMMe MO OHOJIOTHUH
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOI'O 3HAUEHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTSIX
JKUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHM3alydd W 3BOJIOUMH. B COOTBETCTBHM C 3TUM B
CTPYKType ydeOHOro mpenmeTa «bHoiorus» BBIIEIEHBI CIEAYIOMINE CONepKaTeIbHbIE JTHHUM:
«buonorus kak Hayka. Meroabl Hay4yHOro mo3HaHus», «Kierka kak OMonoruyeckas CUCTEMay,
«Opranu3m kak Ouonornyeckas cuctema», «CuctemMa U MHOroodpasue OpraHH4ecKOro Mupay,
«OBOJIOLHUS )KUBOU MPUPOBD, « IKOCUCTEMBI U IIPUCYILIUE UM 3aKOHOMEPHOCTH.

Lenbp u3yuenus ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTo paHra v MpuoOpeTeHrne YMEHUI HCIONb30BaTh 3TU 3HAHMSI JJIsi TPAMOTHBIX JCHCTBHI B
OTHOIIIEHUN OOBEKTOB KMBOU MPUPOJIBI M PEIICHUS PA3TUIHBIX )KHU3HEHHBIX MPOOIIEM.

Joctmkenue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
oOecrieunBaeTcs peleHueM CIEeAYOMUX 3a1au:

OCBOEHHE O0YyYarolMMHCS CUCTEMBbl 3HAHUI O OHOJIOTMYECKUX TEOPHSX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBWiIaX, CIY>KalIMX OCHOBOW sl (OpMHUpPOBaHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KapTUHE MHUpa, O METOoAaX HAy4yHOro IO3HaHWf,
CTPOEHUHU, MHOT000pa3sMM M OCOOEHHOCTSAX MMBBIX CHCTEM pa3HOTO YPOBHS OpraHU3allHH,
BBIIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHHIX B OMOJIOTHH;

(dbopMupoBaHue y oOydaroluxcs MO3HABATENIbHBIX, MHTEJUIEKTYalIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHalIKu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHMH HAayYHBIX B3IJISIOB,
UJEN U TIOJIXO/I0B K U3YyYEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OPraHU3ALUY;

CTaHOBJIEHHE Yy oOydwarommxcs oOmed KyabTypbl, (YHKIMOHAIBHOM TIpaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPUPOABI Ha
OCHOBaHWH 3HAHUH U OMBITA, MTOTYYCHHBIX PU U3yUYEHUU OUOJIOTHH;

(dbopMupoBaHrue y OOydaroUIUXcs YMEHUW HWILUTIOCTPUPOBATH 3HAYCHHE OMOIOTHYECKHX
3HAHUM B MPAKTUYECKON JEATETbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTHI ¥ arpoONOTEXHOJIOTHA;

BOCIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHMSI YEJIOBEKOM >KUBOW MPHUPOJIBI,
HE00X0UMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOMIOEHHUS STHUECKUX HOPM MPHU MPOBEIEHUU
OMOJOTUYECKHUX UCCIIEJOBAHMI;



OCO3HaHUE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TOBBILICHUS] YPOBHS SKOJIOTHYECKON
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHHE NPUOOPETEHHBIX 3HAHUI M yMEHUI B MOBCEIHEBHOW >KU3HU JJISI OLEHKH
IOCJIEACTBUM CBOEH NEATENbHOCTU IO OTHOILIEHUIO K OKpYXKarouled cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAaHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obuiero odpazoBanus «buonorus», nzyuaemas Ha 6a30BOM ypOBHE,
ABIIIETCSL 00s3aTENbHBIM Y4EOHBIM MPEIMETOM, BXOJSIIMM B COCTaB MpPEIMETHOW oO0nacTu
«EcrecTBeHHO-HAYUHBIE TPEAMETHIY.

Jliis u3yueHus: 6Moaoruu Ha 6a30BOM ypOBHE CpeIHEro 00I1ero oopa3oBaHus OTBOAUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B Henenio).

COJAEPKAHUE OBYYEHUSA

10 KUIACC

Tema 1. Buosorusi kKak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTHH C OOLIECTBEHHBIMH, TEXHUYECKUMH U TPYTUMHU
€CTCCTBCHHBIMU HayKaMu, (QWIoco(ueid, ITHUKOW, 3CTETUKOH u mpaBoM. Poib Ouonorum B
(opMUPOBAHNUN COBPEMEHHOM Hay4yHOU KapTUHbI Mupa. CucremMa OMOJOTHYECKUX HayK.

MeTo/1p1 T03HaHUS )KMBOW IPUPOIbI (HAOJIIO/IEHUE, SKCIIEPUMEHT, ONIMCAHNE, U3MEPEHUE,
KJaccu(uKaus, MOIEIMPOBAaHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoncTpanum:

Hoprpetsr: Y. lapeun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabnuiel u cxembl: «MeTObI TO3HAHUS KUBOW IPUPOABI».

JlaGopaTopHble U paKkTHYeCKHEe PadoThI:

[Ipaktnueckast padora Ne 1. «lcnonb3oBaHue pa3nMUHBIX METOJNOB IPH H3YYEHUU
OMOJIOrNYECKUX O0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl H MX OPraHU3AIUA.

Xusbie cuctembl (OMOCHCTEMBI) Kak HpeaMeT u3ydeHus Ouonoruu. OTiIMuYue >KUBBIX
CHCTEM OT HEOPTraHUYECKOM MPUPOIBL.

CpoiicTBa OuWocucTteM U HX pasHooOpa3ue. YPOBHHM OpraHu3alii  OUOCHUCTEM:
MOJIEKYJIAPHBIA,  KJIETOYHBIM,  TKAHEBbIM,  OPraHW3MEHHBIN,  MOMYJSIHMOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOTeo1eHOTHYECKUI), OMOCEPHBII.

JdemoHcTpaumnu:

Tabnauiel 1 cxembl: «OCHOBHBIE TMPHU3HAKU JKU3HW», «YPOBHU OpraHU3allMM >KUBON

IIPUPOIBI».
Ob6opynoBanue: moaens Mojiekyis JJHK.




Tema 3. XuMn4ecKknii COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUIA  COCTaB  KJETKUM.  XUMHUYECKHME  DJIEMEHTBl:  MAaKpPOJJIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosia 1 MUHEpasbHbIE BEILIECTBA.

@OyHKIMM BOJbl M MHUHEpAJIbHBIX BeUleCTB B KieTke. llognep:kaHue OCMOTHYECKOTO
OasaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. Hezamenumebie
U 3aMEHHUMbIe AMMHOKHCIOTHL. AMHUHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl O€IKOBOM
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUUHAS CTPYKTypa). XHUMHUYECKUE
cBoMcTBa OenKoB. bruonornyeckue GpyHKIUU OEITKOB.

@®epmeHThl — Ouonornueckue Karanuzartopel. CTpoeHue (epmeHTa: aKTUBHBIA LIEHTP,
cyocrpatHas  crnenuduuHocts. Kodepmentsl. Butammbbel.  Otiauuust  (GEepMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

YrineBoabl: MoOHOcaxapuibl (TIIOKO3a, pubo3a u  Je30KcMpubo03a), Jaucaxapuiibl
(caxapos3a, IakTo3a) W MoJMcaxapuibl (Kpaxmani, TIUKOTeH, LeIoio3a). buonorunueckue
(GYHKIIUH yTIIEBOIOB.

Jlunuaer:  Tpurimnepuasl, $ochomunuasl, crepouasl. ['mapodunsHO-THAPOPOOHBIS
cBoiictBa. buonornyeckue ¢yHkiuu aunuaoB. CpaBHEHHE YTI€BOJOB, OEIKOB U JTUMHA0B Kak
MCTOYHUKOB YHEPIHUH.

Hyxkneunossie kucnotel: JIHK n PHK. Hykneoruasl — MOHOMEPBI HYKIIEMHOBBIX KHUCIIOT.
Crpoenne u ¢yuxuuu JJHK. Crpoenne n ¢ynkuum PHK. Bunet PHK. AT®: crpoenue u
GyHKIUH.

Huronoruss — Hayka o kierke. KinerouHnas teopusi — npumep B3auMOICHCTBUSA UIEH U
¢dakTOB B HAYYHOM MO3HAHUH. METO/IbI U3YUYCHUS KIETKH.

Krnerka kak nenoctHas xuBasi cuctema. OO1ue nmpu3Haky KJIETOK: 3aMKHYTas HapysKHast
memOpana, mosiekynbl JIHK kak reneTnueckuil anmnapat, cucteMa CUHTe3a Oeka.

Tunbl kieToK: sykapuoTHyeckas U mpokapuotuyeckas. OcCOOEHHOCTH CTPOEHUs
npokapuotTuyeckoi kiuetku. Knerounas crenka 6akrepuil. CTpoeHue s3yKapuoTHUECKON KIIETKU.
OcCHOBHBIE OTINYHS PACTUTEIBHON, )KUBOTHOW U TPUOHOMN KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpPBl KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAJIMUKC, UX (PYHKIIMH.
[InasmaTtuueckas MeMmOpaHa, e€ cBoicTBa M (QyHknuu. [luTomnmazmMa u e€ opraHOW[IBL
OnnomemOpanHble opranonasl kietku: JIIC, anmapar [onbaxku, tuzocomsl. [lomyaBToHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHAPUH, IacTuiabl. IIpomcxoxneHne MUTOXOHAPUHA U IUIACTHI.
Bunsl nnactua. HememOpaHHbIe OpraHOM bl KJIETKH: pUOOCOMBI, KII€TOYHBIN LIEHTP, IEHTPHOIIH,
PECHUUKH, KTYTUKU. DyHKIIMN OpraHOUA0B KIETKU. BKitoueHus.

SAnpo — perynsaTopHelii LeHTp KieTku. CTpoeHue sapa: saepHas 000104Ka, Kapuoruiasma,
XPOMAaTHH, SJIPHIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.

JdemoHcTpaumnu:

Hoptpetsr: A. Jlesenryk, P.I'yk, T.IlIBann, M. lllneiinen, P.Bupxos, [[x. Yorcon,
@. Kpuk, M. Yunkunc, P. ®panxnun, K. M. Bap.

JInarpammel: «PacnipeneneHne XMMHMUYECKHX DJJEMEHTOB B HEXHMBOW  IPHUPOIE»,
«Pacnpenenenne XuMHYECKUX IIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuiel u cxemsl: «Ilepuonnyeckas Tabaua XUMUYECKUX 3JEMEHTOB», «CTpoeHue

MOJIEKYJIBI BOJIbI», «brnocunTes Oenkay, «CTpoeHne MOJIEKYIbl Oeka», « CTpoeHue ¢pepMeHTay,
«Hyxkneunossie kucnotsl. JJHK», «Ctpoenune monexynst AT®», «CtpoeHne s3ykapuoTHUYECKON



KJIeTKW», «CTpO€HHE >KUBOTHOM KIIETKW», «CTpOEHHME pPACTUTEIbHOU KIETKn», «CTpoeHue

MIPOKAPUOTUUYECKON KIIETKN», « CTpOEHUE sApa KIETKI», « Y TIEBOIBDY, «JIUMuIbD.
O0opyI0oBaHME: CBETOBOM MHKPOCKOI, 000pyAOBaHWE IS MPOBEACHUS HAOIIOJACHUIA,

U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTEIbHBIX, KUBOTHBIX M OaKTEepHaIbHBIX

KJIETOK.

JlabopaTopHble U NpaKTH4YecKne padoThbi:

JlabopaTopHas pab6ota Ne 1. «M3yueHne KaTaTMTHYECKOW aKTUBHOCTH (EepPMEHTOB (Ha
pUMepe aMHJIa3bl WM KaTanaas3bl).

JlaGopaTopHas pabota Ne 2. «V3ydeHue CTpOeHHS KJICTOK PACTCHHH, >KHBOTHBIX H
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUE).

Tema 4. ’KusHeneATeJIbHOCTh KJIETKH.

OOmen BemiecTB, WM MeTaboau3M. AccuMuisanus —(TUIaCTHYECKUH  OOMEH) H
TUCCUMUIIALINSA (PHEpreTuuecKuii 00OMeH) — IBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poip
3aKOHOB COXPAaHEHUs BEUIECTB U YHEPTUU B MIOHUMAHUHN METa0OIU3Ma.

Tunel oOMeHa BemecTB: aBTOTPOGHBIA U rereporpodHsbiid. Pons GepmeHTOoB B 00MEeHE
BEIIECTB U IIPEBPALICHUH SHEPTUU B KIIETKE.

dorocunaTe3. CmetoBas u TemMHOBas ¢a3bl (orocuHTe3a. Peakmmm (oTocuHTE3A.
OddextuBHOCTD PoTOCHHTE3a. 3HAUECHUE (POTOCUHTE3A IS KU3HU Ha 3emiie. BimsHue ycmoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI IMOBBIMICHUS €0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XEeMOCHHTE3UpYIole OakTepuu. 3HaAU€HUE XEMOCHHTE3a IS JKU3HH Ha
3emuie.

DHepretuyeckuii oOMeH B  KieTke. PaciienjeHue BeIIeCTB, BbIICICHHE U
AKKyMYJIMPOBaHHE SHEPTUHU B KJIETKE. DTalbl YHEPreTuuecKoro oomena. [ nukonus. bpoxxenue u
ero Buabl. KucrmopomHoe okucieHWe, WIM KJIETOYHOe JbixaHue. OKHCIUTENbHOE
dochopunupoBanue. IPPEKTUBHOCTh IHEPTETHUECKOTO OOMEHA.

Peakuuu wmarpuunoro cuHreza. ['enetnueckas wunpopmanus u JIHK. Peanuzauus
FeHeTUYeCKON MHQpopMaluu B KieTke. ['eHeTnueckuil koA U ero cBOMCTBa. TpaHCKpUNLIUS —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHcasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.

Heknerounsie ¢opmbl xu3HM — BUpychl. Hcrtopus oTkpbiTHsS BuUpycoB (/1.
W. ViBanoBckuit). OCOOEHHOCTH CTPOEHHUS W >KU3HEHHOTO IMKJIa BUpPYCOB. bakrepuodaru.
bonesnu pacteHuii, )KUBOTHBIX U YENIOBEKA, BhI3bIBa€MbIE BHpycamu. Bupyc nuMMmyHoaedunTa
yenoBeka (BUY) — Bo3oynutens CIIWMla. OOpaTHas TpaHCKpHUIIIMS, peBepTa3a W WHTErpasa.
[TpodunakTrka pacipocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUM.

JdemoHcTpaumnu:

IMoptpetst: H. K. Konsuos, /1. . Usanosckuit, K. A. Tumupsizes.

Tabmuiet ~ u cxembl: «Tunbl  muTanus»,  «Merabomuzm»,  «MUTOXOHJIPHS,

«OHepreTuueckuil oomen», «Ximopormiaact», «Dotocunres», «Crpoenune [IHK», «Ctpoenue u
¢yHkuMOHMpOBaHUE  TeHa», «CuHTe3  Oenka», «l'eHeTnueckuit kom», «Bupyce,
«baktepnodarn», «Ctpoenne wu xku3HeHHbld 1wmkia Bupyca CIINM/la, OGakrtepuodaray,
«Penmukanms JJTHK».

ObopynoBanue: moaenu-anminkanuu «Y npoenune JJHK u Tpanckpunims», «bruocunrtes
Oenka», «CTpoeHHEe KIETKN», MojieTb cTpyKkTypsl JIHK.




Tema S. PasMHOKeHHEe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounblii nWKI, WM SKU3HEHHBIM MK Kietku. WHTepdasza um mwuro3. Ilpomeccsl,
npoTekaromue B uHTEpdasze. Permmukanus — peakuus marpuuHoro cunte3a JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HAa0Op — KapHOTHUIL. JMIUIOMIHBIA W TarIOWAHBIA XPOMOCOMHBIC
Habopbl. Xpomatuasl. LluTonoruyeckne OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYAJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne kierku — muto3. Craguum murosa. Ilpoueccsl, mpoucxonsiiue Ha pa3HbIX
cTagusIX MUTO3a. BHOJIOTHYECKUiT CMBICI MUATO3A.

[Tporpammupyemasi rudeib KIETKU — aloITO3.

@opMbl  pa3MHOKEHHSI OpPraHU3MOB: Oecrojioe u T1oyioBoe. Buasl  Gecronoro
pPasMHOKEHUS: JENICHHE HAJBOE, MOYKOBAHUE OIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHuE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KJIOHMPOBAHHWE OPraHM3MOB, €r0 3HAUEHUE IS
CEJIEKLIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Meito3. Cranuu Mmeiiosa. Ilpoueccel, mpoucxonsimue Ha craausx Meiosa. [loBegenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI U 3HaYEHUE MEN03a.

I'amerorenes — nponecc 00pa3zoBaHMs MMOJIOBBIX KJIETOK Yy KUBOTHBIX. [10JI0BbBIE XKene3bl:
CEeMEHHUKU M siuyHuKH. OOpa3oBaHUE M Pa3BUTHE MOJOBBIX KJIETOK — rameT (CriepMaTo30ui,
AWIEKIeTKa) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTPOCHHs SUIEKICTOK H
crepmaTto3onaoB. Omioaorsopenue. Ilaprenorenes.

NunuBuayanbHoe pa3Butue (OHTOTeHEe3). DOMOpHOHANIbHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl SMOPHOHATBHOIO Pa3BUTHUA Y MO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHHE, TacTpyJsius,
opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (IMYMHOYHOE). BiusiHue cpeipl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3BIBATH BPOXKACHHBIE YPOJICTBA.

Poct u pa3zButue pacrennil. OHTOreHe3 IIBETKOBOIO PAaCTEHUsI: CTPOCHUE CEMEHU, CTaIuU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabnuiel u cxembl: «@OPMBI pa3MHOKEHHSI OPraHU3MOBY, «/IBOHHOE OMIIOIOTBOPEHHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXXEHUE pacTeHui», «JleneHne KiIeTku
Oaktepuit», «CTpoeHHe MOJIOBBIX KIETOK», «CTpoeHue XpOMOCOMBI», «KIeTOUHBIH LMK,
«Pemmkanua JTHK», «Mwutos», «Meio3», «lIpamoe u Henpsimoe pa3Buthue», «l'ameroreHes y

MIJICKOIIUTAIIKUX U YCJIOBCKA», «OcHOBHBIE CTaauu OHTOI'CHE3a».

OO6opynoBaHue: MUKPOCKOI, MHUKporpenaparsl «CrepMaTo30uIbl MICKOTTHTAIOMIETOY,
«itneknerka MiekonuTaromero», «KapuokwHe3 B KJIETKaX KOpEIIKa JIyKa», MarHUTHas
Moaenb-anrukanus «Jlenenue knetkn», monens JIHK, Moaens metadazHoit XpOMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 3. «HabmoeHne MUTO3a B KJIETKaX KOHYMKA KOpEIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax».

JlaboparopHass pabora Ne4. «M3yueHHe CTpOEHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTaxy.

Tema 6. HacsiencTBeHHOCTD M H3MEHYMBOCTH OPraHU3MOB.



[Ipenmer m 3agaum reHeTuku. VcTopusi pa3BuUTHUsS TEHETUKU. Pojab LMUTOJIOTMU U
AMOPHUOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa] pOCCHICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
reHeTuku. Meroabsl TeHeTHKU (THOPUIOJOTUYECKHHM, LMTOT€HETUYECKUN, MOJIEKYJIIPHO-
reHetTudeckuii). OCHOBHbBIE T€HETUYECKHE OHATHS. [ eHeTnYecKass CUMBOJIMKA, UCTIOJIb3yeMas B
CXEMax CKpEIMBaHHI.

3aKOHOMEPHOCTH  HACJIEIOBaHUs  NPU3HAKOB,  yCTaHOBJEHHble  ['. Menpaenem.
MonorubpuaHoe CKpeluBaHue. 3aKOoH eIMHO00pa3usi THOPUAOB MEPBOTO MokoJieHus. [IpaBuio
JIOMUHUPOBAHUA. 3aKOH paclleruieHus Mnpu3HakoB. [umore3a uucToThl ramer. l[losHoe u
HETOJHOE JJOMUHUPOBAHHUE.

JuruOpugHoe CKpelMBaHUE. 3aKOH HE3aBUCHUMOIO  HACJEIOBAaHUS  IPU3HAKOB.
[{uToreHEeTHYECKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUS. AHAIU3UPYIONIEE CKPEIIMBaHUE.
Hcnonp30BaHne aHATM3UPYIOMIETO CKPEIIMBAHMS JIJTsI OMIPEICIICHHSI TEHOTHTIA OCOOU.

CueruienHoe HacnenoBaHue mpu3HakoB. Pabora T.Moprana mno cHemIeHHOMY
HacJe10BaHHI0 TeHoB. HapylieHue cuenyieHusi TeHOB B pe3yjibTaTe KPOCCUHIOBEpa.

XpOMOCOMHas TEOpUs HACTEACTBEHHOCTH. [ eHeTUYeCKue KapThl.

['eneTuka nmomna. XpoMOCOMHOE OIpEAEIEHHE MM0Ja. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3Mbl. HacnemoBaHue NpU3HAKOB, CHEIUICHHBIX C
OJIOM.

W3menunBocTh. Buabl M3MEHUMBOCTU: HEHACJCACTBEHHAss W HacjejcTBeHHas. Poib
Cpelpl B  HEHACJHEICTBEHHON  M3MEHYMBOCTH.  XapaKTEpUCTHKa  MOAU(PUKALMOHHON
W3MEHYMBOCTH. BapuanvoHHBIA psii U BapuanMoHHas kpuBas. Hopma peakiuu mnpu3Haka.
KonuuectBeHHble W KadyeCTBEHHBbIE TMPHU3HAKKM U WX Hopma peakuuu. CBoiicTBa
MOAM(PUKAITMOHHON U3MEHUYUBOCTH.

HacnencrBeHHasi, Wi reHOTHIHYCCKAs, U3MEHUNBOCTh. KOMOMHATHBHAS N3MEHUYNUBOCTbD.
Meiio3 u TmONOBOM mpolecc — OCHOBAa KOMOMHATUBHONW W3MEHUYMBOCTH. MyTallMOHHAs
M3MEeHYUBOCTh. Kmaccudukamus MyTanuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa u
NPUYHHBI MyTaluii. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHOU
m3menunBoctu H. 1. BaBuiona.

BuesnepHas HacIeACTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka denmomeka. Kapumorun denoBeka. OCHOBHBIE METO/bI TE€HETHKH YeEJIOBEKa:
TreHealoTHYeCKuii, OJIM3HENOBbIM, IIUTOTCHETUYECKUH, OHMOXUMHUYECKHH, MOJEKYJISIpHO-
reHetuyeckuid. CoOBpeMEHHOE OIpeAelieHHe TEeHOTUIIA: IOJHON€HOMHOE CEKBEHHUPOBAHMUE,
TeHOTUIIUPOBaHUE, B ToM uucie ¢ nomorlbio [1I[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YyeloBeKa: TeHHbIe OoNie3HH, OONE3HW ¢ HACIEICTBEHHOM  MpeapacroyioKeHHOCTHIO,
XpoMocoMHBIE Oosie3HH. ComaThdeckue © TeHepaThuBHbIe MyTanuud. CTBOJIOBBIE KIIETKH.
[TpuntIMTIBI 3M10pOBOTO O0pa3a >KU3HHU, JUATHOCTUKH, MPOMDUIAKTHKNA U JICYCHUSI TeHETHUYECKUX
Oose3Heil. MenuKo-rTeHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAUECHWE MEIUITMHCKOW TEHETHKU B
MPEIOTBPAIIEHUH U JICUCHUHN TEHETHISCKUX 3a00JICBaHHI YeTTOBEKaA.

JdemoHcTpaumnu:

Hoptpertst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabauiel 1 cxembl: «K MOHOTHOPHIHOE CKpPEIIMBAHUE U €r0 IIUTOTCHETUYECKasi OCHOBAY,

«3aKkOH pacCIIEIUIEHUss M €ro IUTOT€HeTHYeCcKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«lurnbpunnoe ckpeumBanue», «LluTomornyeckue OCHOBBI AUTMOPUIHOTO CKPEIIUBAHUS,
«Meio3», «B3zanMoaencTBre ajulebHbIX T€HOBY, «I eHeTnueckne KapThl paCTEHUM, KUBOTHBIX
U yenoBeka», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACIEIOBaHMSA, CLEIUIEHHOIO C IOJIOMY,



«Kapuotunsl 4enmoBeka M KUBOTHBIX», «Buasl u3MeHunBoctn», «MoaudukanmonHas
U3MEHYMBOCThY», «HacnenoBanue pesyc-takropay, «I'enernka rpynn KpoBm», «MyTalnnoHHAs
MU3MEHYUBOCTDY.

Ob6opynoBanue: moaenu-ammnkanun  «MoHoruOpuaHoe ckpeuBanuey, «Hemnomxnoe

JOMHHHUpOBaHHEY», «JurmbpuaHoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «Jlposoduna» (Hopma, myranuu (Gopmbl KpPbUIbEB U OKPACKU Tena), repdapuit
«I"opox moceBHONY.

JlabopaTopHble U NpaKTH4YecKne padoThbi:

JlaGoparopHas padota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTHOPUIHOTO
CKPEILIMBAHUA y JPO30(HIIbl Ha TOTOBBIX MUKPOIpENnapaTaxy.

JlaboparopHast pabota Ne 6. «M3yueHne MoaupUKaIMOHHOW U3MEHUYNBOCTH, TIOCTPOCHHE
BAPUALIMOHHOTO Ps1/1a ¥ BAPUALIMOHHON KPUBOI.

JlaboparopHass pabora Ne7. «AnHamu3 wMytauuid Yy JApo30QHIBI HAa TOTOBBIX
MUKpOTIpenaparax».

[IpakTuueckas padorta Ne 2. «CocTaBiieHre U aHATU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekunsi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenexuusi Kak Hayka U Ipolecc. 3apoKJIeHUE CEIeKLUUU U JAoMecTukauus. Yuyenue H.
. BaBuioBa 0 LIEHTpax HPOUCXOXKAECHHS W MHOrooOpaszusi KyJbTYpPHBIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, IOpPOJa, LITAMM.

CoBpeMeHHbIE METO/Ibl CEeNeKIUU. MaccoBbIi M MHIUBUAYAIbHBIH OTOOPBI B CEIEKIUH
pacTteHHi 1 >kUBOTHBIX. OLleHKa 3KcTepbepa. bIM3KkopoACTBEHHOE CKpellMBaHUe — MHOPUIMHT.
Yucras suHus. CkpemumBaHue 4HCThIX JuHUE. [ereposuc, wunm rulOpuaHas cuia.
HeponctBenHoe ckpemuBanue — aytOpuauHr. OtnanéHHas ruOpuausanmus U e€  yClexH.
HckycCTBEHHBI MyTareHe3 M IOJTY4YEHHE IOIMILIONI0B. J[OCTM)KEHHS CEJNEKLIUU DPACTEHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NpPoM3BOACTBA. ['€HHas HMH)KeHepHs. OTanbl CO3/JaHUA
pexomOunantHoit JIHK u Tpancrennsix opranumsmoB. Knerounas wunxkenepus. Kiierounsle
KyJbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHE pacTeHUl. KiIoHMpOBaHKe BBICOKOIIPOYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JITHYeckue mpoodiembl. MO —
TFeHEeTUYECKU MOJAU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

Ioprpetsl: H. N. Basunos, 1. B. Muuypus, I'. 1. Kapneuenko, M. ®. l1BaHOB.

Tabnuiel 1 cxembl: kapTa «LIeHTpbI MPOUCXOXKAEHUS W MHOrooOpasus KyJbTYPHBIX
pactenui», «llopoasl TOMamHUX )KMBOTHBIX», «CopTa KyJbTYpHBIX pacTeHU», «OTnanéHHas

rubpunmzamus», «Paborel akamemuka M. @. lBanoBa», «llomummongus», «OOBEKTHI
ouorexHonorun», «Kierounsle KylabTypbl U KIOHHUpOBaHUE», «KOHCTpynpoBaHHEe U mepeHoC
T€HOB, XpPOMOCOM).

OO6opynoBaHue: MyJSDKU TUIOZOB UM KOPHEIJIONOB JTUKUX (OPM U KyJIbTYpHBIX COPTOB
pactenuii, repbapuii «CenbCKOX035IICTBEHHBIE PACTEHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METO/BI M JOCTH)KEHUS CEJIEKIMU PACTeHUN W KUBOTHBIX (Ha

CEJICKIIMOHHYIO CTAHIMIO, TIEMEHHYIO0 (hepMy, COPTOMCIBITATEIHHBIM yYaCcTOK, B TEIIMYHOE
X035IUCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».



11 KJIIACC

Tema 1. DBoJIIOLIMOHHAS OUOJIOTHS.

IIpennocelaku BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TeOpHUU. DBOJIIOLMOHHAA Teopus U eé
MecTO B OMoJI0ruu. BinsiHue 3BONIOLIMOHHON TEOPUH Ha pa3BUTHE OMOJIOTHHU U IPYTHX HAYK.

CeugerenbctBa 3Bomonnu. [laneoHronoruyeckue: MOCIEA0BATEIbHOCTh OSIBICHHS
BUJIOB B MaJICOHTOJOTMYECKOHN JIETOIUCH, Tepexoanbie GpopmMbl. buoreorpapuueckne: cxoacTBO
u paznuuue GayH u GIop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJACTBA U Pa3iuyusi SMOPHOHOB Pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHHTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AHAJOTUYHBIC, PYyJUMEHTAPHBIE OPTaHBbI,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHU3MOB HACIEICTBEHHOCTH U
OCHOBHBIX META0OJMYECKUX ITyTel Y BCEX OPraHU3MOB.

OpomounonHas teopus Y. [lapBuna. IIpennocbUikM BO3HUKHOBEHHUS JapBUHHU3MA.
JIBIOKylime Cuibl 3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYpCOB, HEONpEeNesE€HHAas HW3MEHYMBOCTh, OOpb0a 3a CyIIeCTBOBaHUE,
€CTECTBEHHBINA OTOOD).

Cunrernueckast Teopus 3Bosonnu (CTD) u e€ 0OCHOBHbIE MOJIOKEHUS.

Muxkposontonus. [lomynsanus kak eIuHUIAa BUIa U 3BOJIOLUY.

JBmxyuue cuibl ((hakTopbl) SBOJIIOLMU BHJIOB B IpuUpoje. MyTalMOHHBIN MpoLecc U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsuuoHHble BONHBI W Jpeid reHoB. Mzomsauus u
MUTpaLys.

EcrecTBeHHbI 0TOOp — Hampabistomuil (akTtop 3BoOIOIMH. POpPMBI €CTECTBEHHOTO
otOopa.

[IpucnocoOneHHOCT, ~ OpraHM3MOB  Kak  pe3yibTarT  3Bojouuu.  [Ipumepsl
pPUCTIOCOOIEHUH y OpraHu3MoB. ApoMopd03bl U UANOAJANTALIUH.

Bun u Bupgoo6pazoBanue. Kpurepuu Buaa. OcHoBHbIE (OpMBI BHI000pa30BaHUS:
reorpauyeckoe, 3K0JI0rHuecKoe.

MaxkposBosonust. @opMbl IBOJOLUK: (puIeTHdeckas, JTUBEpPreHTHas, KOHBEPreHTHas,
napaniensHas. HeoGpaTumMocTh 3BOMTIONHNH.

[Ipoucxoxaenne  OT  HecHEUAIM3UPOBaHHBIX  mOpenkoB.  [Iporpeccupyromas
crienuanu3anys. AfanTuBHas paadaius.
JdemoHcTpaumnu:

Hoptpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Kopanesckuii, K. M. bap,
9. I'exkenp, @. Mromep, A. H. CeBeprios.
Tabmuiel  u cxembl: «Pa3BuTtue oOpraHmdyeckoro Mupa Ha 3emie», «3apoJiblln

MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOpbObI 3a CYIIECTBOBAHUE,
«EctectBenHblif  0TOOp», «MHOrooOpasue CcoOpToB pacTeHuit», «MHorooOpasue Mopos
KUBOTHBIX», «Ilomynsanuny, «MyTanuoHHas U3MEHUYUBOCTHY, «ApoMop(ho3b1»,
«Monoananranuny», «OO0mas nereHepanusy, «JBwkyie cuibsl sBomonuny», «Kapra-cxema
mapuipyta myremectsus Y. lapsuna», «boppba 3a cymecrtBoBanue», «llpucnocobneHHOCTH
opranu3MoBy, «I'eorpaduueckoe Bug000pazoBaHue», « IKOJIOTUYECKOE BUI000PA30BAHHEY.
O60opyoBaHKE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPacku, HaOOp IJI0JI0B

N CEMsIH, KOJUICKIIHA ((HpI/IMepBI 3alIUTHBIX HpHCHOCO6J’I€HHI>i Y JKHUBOTHBIX», MOJCIIb



«OCHOBHBIE HamNpaBlIEHUs D3BOJIOLUNY», O0BEMHas Mojaenb «CTpoeHHE TOJOBHOTO MO3Tra
II0O3BOHOYHBIX).

buoreorpaduyeckas kapra mupa, KouleKuus «DOpMbI COXPaHHOCTH HCKOTAEMBIX
JKUBOTHBIX M PACTeHMI», MoJenb anmumkanusa «llepekpéct xpoMocom», BiIa)KHbIE IIpenaparsbl
«Pa3Butne Hacekomoro», «Pa3zBuTHe mnATYImIKM», MHKporpenapar «Jlpozoduiay (HOpMa,
MyTaluu (GOPMBI KPbUIHEB U OKPACKH TEJa).

JlabGopaTopHble H IpaKkTH4YeCKHe padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTUYECKOMY KPUTEPUIO».

JlaGopatopHnass pabota Ne2. «OmnmcaHue TPHUCIOCOOJICHHOCTH OpraHu3Ma # eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHHE M pa3BUTHE KU3HU Ha 3eMuie.

JloHayuHble NpeACTaBICHUS O 3apOXkKACHUM KU3HU. HayuHble runore3bl BOSHUKHOBEHUS
JKU3HM Ha 3emuie: aOWoreHe3 M MaHCIepMus. XUMUYecKas SBONIONUS. AOUOTEHHBIM CHUHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHUYECKUX. OKCHEPUMEHTAIbHOE  MOATBEPKICHUE
XUMUYECKON 3BoJtonuK. HavdanbHble 3Tanbl Ouonorndyeckoi sposonuu. I'umoresa PHK-mupa.
®dopmupoBaHre MEMOPAHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOKJICTKU. [lepBbie KIETKU U UX
sBOJIOIMA. POPMUPOBAHUE OCHOBHBIX IPYIIT AKUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emse 1o 3pam u nepuojam. Karapxeil. Apxeiickag u
nporepo3oiickast 9pel. [laneos3oiickas spa u €€ NEpPHOIbI: KEMOPHICKUN, OpPJTOBUKCKHUH,
CUJIypUNCKHUH, IEBOHCKUH, KAMEHHOYTOJIbHBIH, IEPMCKHI.

Me3o30iickas 3pa 1 €€ nepuoibl: TPHACOBbBIN, FOPCKHI, MEJIOBOM.

Kaitno3oiickas 3pa 1 e€ nepuopl: MajaeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTuka KJIMMaTa M TeO0JOTMYECKHUX IMporeccoB. OCHOBHBIE ATalbl 3BOJIIOIUU
pacTUTENBHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHue,
paclBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHu4ecKOro Mupa Kak oTpakeHue 3BOTonnd. OCHOBHBIE CUCTEMATHUYECKUE
TPYIIIBI OPTaHU3MOB.

OBOJIIOIMST  YeNIOBEKa. AHTpPOMNOJIOTHsI Kak Hayka. Pa3Buthe mnpejcTaBieHUN o
MPOUCXOKICHUH YelloBeKa. MeTo1bl u3yyeHus: antponoreHe3a. Cxo/IcTBa M pa3nyus YelloBeKa
1 KUBOTHBIX. CHCTEMAaTUUYECKOE MTOJIOKEHUE YeTIOBEKa.

JBuwxyme cuibl  (dakTopbl) aHTpororeHeza. HacneAacTBeHHass HM3MEHUHMBOCTh H
ecTecTBeHHbIH 0TOOpP. OOIIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUil Tpya, MBIIUICHHUE,
peyb.

OCHOBHBIE CTaMHA M BETBU 3BOJIIOIMH YEJIOBEKA: aBCTPAJONMUTEKH, YUENIOBEK yMEIbIH,
Yenosek npsaAMmoxondamuid, YenoBek HeaHAepTalbckui, YenoBek pasymubld. Haxonku
MCKOITAeMBIX OCTaTKOB, BPeMs CYIIIECTBOBAHUS, 00JaCTh PacpOCTpaHEHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 )KU3HH, OPYAHSL.

UYenoseueckne pacbl. OCHOBHBIE OOJIBIIIUE pachl: eBpoINeouHas (e€Bpa3uiickas), HEerpo-
aBcTpajioujiHasg  (dKBaTOopuajibHasg), MOHTOJOUJHAS  (a3uMaTCKO-aMepuKaHckas). YUepTsl
MPHUCIIOCOOJICHHOCTH TPEICTaBUTENIeH YeNOBEYECKMX pac K YCIOBUSM CYIIECTBOBAHUA.
EnunctBo uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumnu:

Hoptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBun.



Tabmuibl u cxembl: «Bo3aukHOBeHHEe COTHEUHON CHCTEMBI», «Pa3BUTHE OPraHUYECKOro

mupa», «PacturenbHas kinerka», <«OKuBoTHas kierka», «lIpokapuornueckas KIieTKay,
«CoBpeMeHHasi CUCTEMa OpPraHu4eckoro mMupay», «CpaBHEHHE aHATOMUYECKHX YEpPT CTPOCHUS
YeJ0BEeKa U 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOTHUECKUX HAXOI0K
IIPEKOB COBPEMEHHOIO 4elloBeKa», «J/lpeBHenmune moan», «/lpesHue moau», «llepsbie
COBPEMEHHBIE JTI0A1», «HemoBedueckne pach».

O6opynosanue: Mysoku — «IIpoucxoxnenue dyenmoBeka» (OIOCTBI  aBCTpPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHJepTalblla, KPOMaHbOHIIA), CICNKA WIM U300pakeHUs KaMEHHBIX OpYIuil
MEepBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIEphl, pyomia, ckpediia), TeoXpoHOJIOrHYecKas TabJuIia,
KoJuteKust «@OpMbl COXPAHHOCTH MCKOIMIAEMBIX )KHBOTHBIX U PACTCHUI.

JlabopaTopHble U MPAKTHYECKHE PAOOTHI:

[Ipaktuueckas padora Ne 1. «3yyeHue nckomaemMpix OCTaTKOB PACTEHUM U KUBOTHBIX B
KOJUTCKITHASX).

DKcKypcusi «IBOIIONNS OPraHUYECKOro Mupa Ha 3emiie» (B eCTeCTBEHHO-HAYUYHBIA WM
KpaeBeauecKuil My3eit).

Tema 3. Opranu3mbl 4 OKpY:KawIIAas cpeaa.

OKkojorusi Kak Hayka. 3ajaud M pas3fesibl 3KOJOTMU. MeToabl 3KOJOTHYeCKUX
UCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHMST  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IYIIHAs, IOYBCHHa,
BHYTPUOPraHU3MEHHas!.

Okonornyeckue (akropel. Knaccudukanus skonorudyeckux (GakTopoB: aOHMOTHYECKHUE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. JleCTBUE SKOJIIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbuoTtnueckue  (GakTopbl:  CBET, TEMIIEparypa, BIAKHOCTb. DoTonmepuoausm.
[TpucnocoOeHns OpraHu3MoB K JeHCTBUIO aOHOTHYECKHX (paKkTOpOB. bruojornueckue puTMsl.

buotnueckue Qakropel. Buapl OMOTHYECKUX  B3aUMOJEWUCTBUN:  KOHKYPEHIIMS,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepaius, MyTyaln3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHcCaINU3M, HeUTpaau3M. 3HaueHue OMOTHYECKUX
B3aMMOJICHCTBUI JIIs CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOJAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEpUCTUKU NOomyssiiud. (OCHOBHBIE TIOKA3aTENIM MOMYJISALUM:
YHUCIEHHOCTh, IUIOTHOCTb, POXIAaeMOCTb, CMEpPTHOCTb, MPUPOCT, Murpauus. JluHammuka
YHUCJIEHHOCTH MOIYJISIUY U €€ peryJsiusl.

JdemoncTpanum:

Hoprpetsl: A. I'ymGonbar, K. ®@. Pynse, 3. ['ekkens.

Tabauiel u cxemsl: kapta «[Ipuponnbie 30861 3eMiun», «Cpenibl 0OUTaHUS OPTraHU3MOBY,
«Doronepuoansmy, «llomymsmum», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOIYJISLUUN
uHpy30pun-Tyhenpkny», «llumessie nenmy.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGoparopnast pabota Ne 3. «Mopdoaoruueckiue OCOOEHHOCTH PACTEHHUH M3 Pa3HBIX
MeCT OOUTAHUS.

JIaGoparopnas pabota Ne 4. «BausiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padota Ne 2. «IToacu€r mIOTHOCTH MOMYJISIIIAEI pa3HBIX BUIOB PACTCHUIN.

Tema 4. Coo011ecTBa 1 YKOJOrHYecKHue CUCTEMbI.



CoobOmectBO  opranu3MoB —  OwomneHo3. CTpykTypbl  OuWoOIleHO3a:  BHUOBasd,
NpOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3U B OMOIIEHO3E.

Okonornyeckue cuctembl (dkocuctemsl). Ilonarue 00 skocucremMe U OHOreoleHoO3e.
@YHKIMOHAIbHBIE KOMIIOHEHTBl JKOCUCTEMBI: IPOAYLEHTbl, KOHCYMEHTBI, pEAYyLEHTHI.
KpyroBopor BemecTB M MOTOK SHEPruu B 3dKocucreme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTead 3KOCHUCTEMBI: Ouomacca,
OPOAYKIHS. DKOJOTHYECKHE MUPaMHUIbL: TMPOMYKIUHU, YUCICHHOCTH, Ouomaccel. CBoMcCTBa
3KOCHUCTEM: YCTOMUYMBOCTb, CAMOPErysiuus, pazpurue. CyKueccusl.

[IpupoaHble 3KOCHCTEMBI. ODKOCHUCTEMBI 03€p M PEK. ODKOCHUCTEMa XBOWHOIO WM
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOTIOT€HHBIE IKOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTeMbl. buomornueckoe u
XO3SICTBEHHOE 3HAUYEHUE arpPOIKOCHCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak (pakrop yctohunBocTH 3KocucTeM. CoxpaHeHre OMOIOTHYeCcKOro
pa3zHooOpasus Ha 3emiie.

Yuenne B. U. Bepnaackoro o 6umocdepe. I'panuiipl, coctaB u cTpykTypa Ouocdepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Ouochepbl Kak riI00albHON 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue 1 oOpaTHas cBsi3b B Ouocdepe.

KpyroBopoTsl BelecTB U OMOr€OXMMHYECKHE IUKJIbI 3JE€MEHTOB (yIjiepoja, azoTa).
3oHanbHOCTH OHOCchepsl. OCHOBHBIC OMOMBI CYIITH.

YenmoedectBo B Omochepe 3emud. AHTpONOreHHBIE W3MEHEHHs B Ouocdepe.
['oGasibHBIEC HKOJIOTUYECKUE TTPOOIIEMBI.

CocymiectBoBaHMe NpUpoasl M 4YenoBedecTBa. CoxpaHeHue OMOpazHOOOpasusi Kak
OCHOBa ycroiunBocTu Ouocdepsl. OCHOBa pPAMOHAIBHOTO YNPABICHUS TMPUPOIHBIMU
pecypcaMu U UX UCIosb3oBaHue. JlOCTIKEeHNs OMOJIOTUHU U OXpaHa IPUPOIBL.

JdemoncTpanum:

Hoptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepuanckuii.

Tabnuie! u cxembl: «Ilumesble nenny», «buoneHos: cocras U cTpykTypay, «lIpupoaHsie

cooOmectBa», «llemn mnuTanus», «Oxonorudeckas nupamuga», «buocdepa u demoBek»,
«JKocHuCTeMa MIUPOKOJIIMCTBEHHOTO Jieca», «DKOCHUCTEMa XBOWHOTrO Jecay, «buoreHos
BOJOEMay, «ArporeHo3», «lIpuMepHbIe aHTPONOTeHHbIE BO3ACUCTBUS HAa TPUPOLY»,
«BaxHeime MCTOYHMKM 3arpsi3HEHHs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BaxkHeilmas
coctasisoas ouocheps», «PakTopsl Aerpaganuu nousy», «IlapHukosslif 3¢ ek, «DakTopsl
PalMoaKTUBHOTO 3arpsi3HeHus: 6nocdeprl», «O01Ias cTpykrypa ouocheps», «PacrnpoctpaneHue
KHU3HU B Onocdepey, «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepoga B O6uochepey,
«KpyroBoport azora B Ipupoae».

O6opyoBaHue: MOAEb-aNTUINKAIIHS «Tunnuneie OHMOLIEHO3bD», repbapuit

«PactutenpHpie  cooOmecTBay, Kouiekiuu — «buonenosy, «BpeauTtenn = BakHEHIIMX
CETbCKOXO3SMCTBEHHBIX  KYJBTYp», TepOapuul M KOJUIGKIIMA PACTCHUH ©  IKUBOTHBIX,
MpUHAJIeKALUE K pa3HbIM 3KOJOTMUECKUM TpynnaM oaHoro Buaa, Kpacnas kaura Poccuiickoit
®Denepariiu, U300paKEHUS OXPAaHIEMbIX BUJIOB PACTCHHUI U KUBOTHBIX.



I[INIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 BHMOJIOTHMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

Cornacho ®I'OC COO, ycraHaBiauBarOTCsS TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00YYaIOIIMMHUCS IPOTPAMM CPEAHEro o0IIero o0pa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM H
HPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IMPCAMCETA «buonorusay BbIJICJICHBI
CIEyIOIIME COCTABIAIOIINE: OCO3HAHHME OOYyYalOIIMMHCA  POCCUUCKOW  Tpa)JaaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSATEIHHOCTH M CaMOOIPEAEICHUIO,
HAIM4YUE MOTHBAIMM K OOy4YeHHUIO OWOJIOTHH, LEJCHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOEKICHHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEHW M MCTOPHUYECKUX TPAIULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarouuxcsi pyKOBOJICTBOBAThCS B
cBOCH JACATCIIBHOCTHU HOEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, MMpUuCymuuMu CHUCTEMC
OHMONIOTHYECKOTO 00pa30BaHMs, HaJIMYUE SKOJOTUYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTD LCJIM U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIn4HOCTHBIE PE3yJIbTAaThl OCBOEHUS IMpeamera «buonorus» AOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCIHUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIBTYPHBIMHU, UCTOPHUECKUMU M JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOmiecTBe MpaBUIaMH U HOPMaMHU TOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHsS, PA3BUTHUSI BHYTPEHHEH MO3UIIMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXKEHUSI K 3aKOHY WM IHPABONOPSIKY, YEIOBEKY Tpyda M CTaplIeMy MOKOJEHHIO, B3aUMHOI'O
YBOXEHUsI, OEpEe)KHOr0  OTHOIIEHUS K  KyJbTypHOMY  HAcClE€OUI0 U TpaJulusM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JImaHOCTHEBIE PE3YIbTAaThl OCBOCHUS yqe6Horo nmpeamera «bnomornsy JOJDKHBI OTpaXaTb
TOTOBHOCTh M CIOCOOHOCTH OOYYaIOIUXCSI PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTAlUMi, TO3UTUBHBIX BHYTPEHHHUX
yOXKICHUI, COOTBETCTBYIOUIUX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
paclIMpeHHe KU3HEHHOTO ONBITa U OIbITa JAESTEIbHOCTH B IMPOILIECCE peaTnu3alMi OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCHHUTATEIBHOMN ACATCIIbHOCTH, B TOM YHCJIC B YaCTHU:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

C(OPMHUPOBAHHOCTh TPAXKAAHCKOM MO3UIMU  OOYyYaloLIErocs KakK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOT0 00IIeCTBa;

OCO3HAaHME CBOUX KOHCTUTYLIIMOHHBIX TpaB M O0OS3aHHOCTEH, YBa)KEHHE 3aKOHA H
MIPABOIIOPSIKA;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JEATEIILHOCTH TPH CO3JJaHUN YUEOHBIX TIPOCKTOB,
peneHnH yueOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BEITIOJTHEHUN OMOJIOTHYECKUX IKCTIEPIMEHTOB;

CIIOCOOHOCTh  OTPEENSATh COOCTBEHHYIO TO3HMIIMI0 TIO OTHOIICHHWIO K SIBICHUSIM
COBPEMEHHOMW KHU3HH U OOBSICHSATH €€;



YMEHHE YYHUTBIBAaTh B CBOMX JCHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH ¢ pa3sHBIMU yOCKICHUSIMHU, KYJIbTYPHBIMU IEHHOCTSMH U COLUATBHBIM
ITOJIOXKCHUEM,;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBIIIOJIHCHUS YYEOHBIX,
MO3HABATENIbHBIX U UCCIIEIOBATEIbCKUX 3aJlay, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIIOHEHTOB MPHU 00CYX JACHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CONCPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU W BOJIOHTEPCKOM JIEATEITLHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAKIAHCKON MACHTHYHOCTHU, MATPUOTHU3MA, YBAKEHUS
K CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH Iepel PomMHON, TOPAOCTH 3a CBOM Kpal, CBOXO
Ponuny, cBOM s3BIK U KyJIBTYpY, IPOIIJIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

LIECHHOCTHOE OTHOUIEHUWE K MPUPOAHOMY HACIEAMI0 U MAMITHUKAM [PUPOJBI,
JOCTH>KeHHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OILIGHHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBIIEHHE U DPa3BUTHUE
OHMOJIOTUY, TOHUMAaHU 3HAU€HUs1 OMOJIOTHH B MIO3HAHUU 3aKOHOB IIPUPO/IBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaeiiHass  yOeKIEHHOCTb, TOTOBHOCTh K CiyKeHMIO U 3aumure OrtedecTsa,
OTBETCTBEHHOCTb 3a €T0 CYIh0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUIICKOT0 Hapo/a;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTUPYSIChH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B OCTPOCHHUE YCTOMYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJUTENSIM, CO3/JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA IIGHHOCTCI\/JI CEMEWHOU KM3HU B COOTBETCTBUU C TpaguuusIMu HaApoaOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

OCTECTUYCCKOC OTHOIICHUEC K MHUPY, BKIIIOYAas 3CTCTUKY 6BITa, HAay4YHOTO U TCXHUYCCKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIECTBEHHBIX OTHOLIEHHIA;

IIOHUMAaHHUEC ODMOIIMOHAJIBHOT O BOB}IGﬁCTBHﬂ JKUBOU mpupoasl 1 eé IOEHHOCTH,

TOTOBHOCTb K CaMOBBIPAXXCHHUIO B PA3HBIX BHUAAX HCKYCCTBA, CTPEMIICHUC IIPOABJIIATH
KauecTBa TBOPYECKON JTMYHOCTH;

5) pu3nueckoro  BocnUTAHUS, (OPMHPOBAHHUA  KYJIbTYPbI  310POBbSI M
IMOIMOHAIBHOTO 0J1aroNoIyYusi:

MMOHMMAaHWE W pealn3als 3JJ0pOBOro U 0e30macHoro o0pasa Ku3HU (3710pOBOE MUTAHUE,
coOrofieHre TUTUEHUYECKUX MPaBWJI U HOPM, cOaJlaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXa,



perynspHas (Qu3nyeckas aKTHUBHOCTb), OEpEeKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOIO
OTHOIIEHHSI K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

[IOHMMAaHUE LEHHOCTU IIpaBWJI MHIMBUIYaJbHOIO M KOJUIEKTMBHOIO O€30IacHOI0
IIOBEJICHUS B CUTyalUsIX, YTPOXKAIOIIUX 310POBbIO U JKU3HU JIFOJCH;

OCO3HaHHUE IOCJICJCTBUI M HENPUITHUSI BPEIHBIX NPUBBIUEK (YHOTPEOJEHUS aIKOrOoJId,
HapKOTUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIIMTAHUS

TOTOBHOCTB K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPY10JI00ue;

TOTOBHOCTh K  AKTHUBHOW  JICATEILHOCTH  TEXHOJOTMYECKOM W  COIMAILHOM
HAIPABIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH W CAMOCTOSITEIIBHO BBIMOJHSTH
TAKYIO JIESITEIBHOCTD;

MHTEpEC K pa3nu4HbIM chepam mpodeccruoHalbHON NesSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBII BBIOOp OyAyIIeil npodeccrun u peaarn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpPa30BaHUIO Ha MPOTSIKCHUH BCE
JKU3HH;

7) 3K0JIOrHYeCKOr0 BOCIIUTAHMS

9KOJIOTUYECKH 11€JIECO00pa3HOE OTHOIICHUE K MPUPO/IEC KaK UCTOUHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CyLIECTBOBaHUS;

TIOBBILIEHUE YPOBHS AYKOJIOTMYECKON KYJIbTYPBI: MPUOOPETEHUE OMbITAa MJIAHUPOBAHUS
MIOCTYTIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYXKAIOLLIEH CPeIbl;

OCO3HaHUe TT00aTbHOr0 XapaKTepa SKOJOTHUYECKUX MPOoOJieM U MyTel X pelIeHus;

CIOCOOHOCTH MCIONB30BaTh MPHUOOPETaeMbIe PU U3YUYECHUH OMOJIOTHH 3HAHUS U YMEHUS
MpU pEIIeHUH TPOOJIeM, CBSI3aHHBIX C PAlMOHAIBHBIM IMPUPOIOTOIHL30BaHUEM (COOJI0IEHNE
MpaBWJI TOBEACHUSA B NMPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECUSA B JKOCUCTEMaAX,
OXpaHy BHUJOB, SKOCUCTEM, Onocdepsl);

AKTMBHOE HENPUATUE ACHUCTBUM, MPUHOCAIIMX BPEI OKPYKAOIIEH MPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOIArONPHUSATHBIE HYKOJIOTHMUECKHUE MOCIEICTBUS MPeaNPUHIMAEMbIX
JIEMCTBUN U NPENOTBPALLATD UX;

HAJIMYKUE PA3ZBUTOTO DKOJIOTMYECKOTO MBILIUIEHUS, YKOJIOTMYECKOM KYJBTYpBI, OIbITa
JEATENIBHOCTH  DKOJOTMYECKOM  HAIlPaBJIICHHOCTH, YMEHHUS PYKOBOJACTBOBATbCA HMH B
MO3HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLUMAIBHOM MPAKTUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKOM IESITETbHOCTH AKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOTO TIO3HAHUS

c(OPMHPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKM U OOILIECTBEHHOW TPAKTUKM, OCHOBAHHOTO Ha JWalore KyJibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHWE  SA3BIKOBOM W  YHUTATENbCKOM  KyJbTYphl Kak  CpeICTBa
B3aMMOJICHCTBHS MEXKY JIOAbMH U IMO3HAHUS MUPA;

MOHUMaHHUE CNeuu(PUKU OMOJOTMM KaK HayKd, OCO3HaHMs €€ poiau B (OPMUPOBAHUU
PaLMOHATIBHOIO HAyYHOTO MBIIIIEHUS, CO3aHUU LEJIOCTHOTO MPECTABICHNs 00 OKpY KaroLeM



MHUpe KaK O ©IWHCTBE NPUPOABI, 4YeIOBEeKa W oOmecTBa, B TO3HAHWUU TNPUPOIHBIX
3aKOHOMEPHOCTEH M pEeIIeHNH MPoOIeM COXpaHEHHUs IPUPOTHOTO PABHOBECHS;

yOXKAEHHOCTh B 3HAYMMOCTH OWOJIOTUHU I COBPEMEHHOU IUBHIIN3AINU: 00ECTICUCHHUS
HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JAHHE MEPCICKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHbie MpoOIeMbl Pa3BUTHS YEIOBEUECTBA, MMOMCKA MyTEH BBIXOJA U3 TI00ATBHBIX
9KOJIOTUYECKUX TPO0JIeM 1 00ecrieueHus epexoia K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHATILHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB M (POPMUPOBAHHIIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B TOJYYCHUU OMOJIOTMYCCKUX 3HAHUU B IIEIISIX TOBBIIICHUS OOIIEH
KYJIBTYpBl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (YyHKIIMOHAILHOU
rPaMOTHOCTH OOydaromuxcs, GOpMUPYEMOH MPU N3yIeHUN OMOJIOTHH;

MMOHMMAHHUE CYIIHOCTH METOJIOB TO3HAHMS, HCIOIh3yEeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONydYaeMble 3HAHUS IS aHajdu3a W OOBSCHEHHS SIBICHUUN
OKPYXKAIOIIer0 MUpPa M MPOUCXOJAIIMX B HEM H3MEHECHUW, YMEHHE JeNaTh OO0OCHOBAaHHBIC
3aKIIOYCHUSI HAa OCHOBE HAYYHBIX (AKTOB M HMEIOIIUXCS JAHHBIX C IIEIbI0 IOJyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENILHO HCIOJb30BaTh OMOJIOTMYECKHE 3HAHUS Ui PEIICHHS
npo0JIeM B peajbHBIX KU3HCHHBIX CUTYAIIUsX;

OCO3HaHWE IIEHHOCTH HAYYHOU JIEATEIBHOCTH, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHHIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJYyYCHUIO HOBBIX 3HAaHUH 110 OHOJOTMU B COOTBETCTBUU C JKU3HCHHBIMU
MOTPEOHOCTSIMU.

METAINPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yiabTaThl OCBOCHHs yueOHOro rnpeamera «buoiorusy BKIIIOYAIOT:
3HauMMble Ui (OPMHpPOBAHUS  MHPOBO33PEHHUS  OOYYAIOUIMXCA  MEXJIUCUUIUIMHAPHBIE
(MeXnpeIMeTHbIE) OOlIeHaAYYHbIE TTOHSTHS, OTPAKAIOIIKE LEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenuduKy METO0B MMO3HAHMS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJICHME, NpOIlecC, CHCTeMa, HAayuHbId (DaKkT, MPUHIUIN, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/IeHUe, U3MEpEHUe, HKCIEPUMEHT U JIPYTHX), YHUBEpCAJIbHbIC
yueOHble JeiicTBUs (TO3HaBaTelbHbIE, KOMMYHHMKATUBHBIE, PETYJSATHBHbIE), 00eCIIeUNBAIOIINE
dbopmupoBanre (yHKIIMOHATBLHON TPAMOTHOCTH U COLMAIBHONW KOMIETEHIIMH OO0YyYaromuxcs,
CHOCOOHOCTh o0yuaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEKIUCHUTIIIMHAPHBIE,
MHPOBO33PCHUCCKHUE 3HaHUA W YHHBCPCAJIBHBIC yqe6Hr,1e )IGﬁCTBI/ISI B TO3HABaTeIbHOU H
COIIMAIbHOW MPAKTHKE.

MeramnpeaMeTHble pe3ysibTaThl OCBOEHHUS MPOrpaMMbl CPEJHEro oO0Iero odpa3zoBaHuUs
JIOJKHBI OTpaX<aTh:

OBJ]aI[eHl/le YHuBEpPCaAJIbHBIMU y‘leﬁﬂblMPl nmo3HaBaTeJIbHbIMU HeﬁCTBHﬂMH:

1) 6a3oBbIe JJOrHYeCKHUe TeHCTBHUS:

CaMOCTOSITENIFHO (hOPMYJIMPOBATH W AKTYaIM3UPOBATh MPOOJIEMY, paccMaTpuBaTh eé
BCECTOPOHHE;



UCTIONIB30BATh IIPU OCBOCHWM 3HAHUH TNPHEMBI JIOTHYECKOTO MBIIIICHUS (aHANN3a,
CHHTE3a, CpaBHEHHMA, KIACCU(PHUKAIMMU, OOOOIIEHHs), PpPACKPhIBATh CMBICT OHOJIOIMYECKHX
HNOHSTUN (BBLIEIATh UX XapaKTEPHbIE IPU3HAKY, YCTAHABINBATH CBA3H C JPYTMMHU ITOHATHIMMU);

OTIpENIeNIATh LIEIH JEATeNbHOCTH, 33/JaBas IMapaMeTpbl U KPUTEPUH HUX JIOCTHIKCHUS,
COOTHOCHUTD PEC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LICIIAMU;

UCIIOJIB30BATh OWOJIOTMYECKUE TOHATUS JUIA OObSICHEHMs (AaKTOB M SBJICHUN >KUBOU
HPUPOJIBL;

CTPOUTH JIOTUYECKHE PACCY)XKICHUS (WHAYKTHBHBIC, ICAYKTUBHBIC, IO aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M HMPOTHUBOPEYHSI B PAacCMAaTPUBAEMBIX SIBICHHUAX, (OPMYIHUPOBATH
BbIBOJbI U 3aKJIIOUYCHU S,

MPUMCHATH CXCMHO-MO/JICJIBHBIC CPCACTBA IAJId NPCACTABJICHUA CYHICCTBCHHBIX CBSI3EH U
OTHOILIEHHWI B M3y4YaeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TAKXKEe MPOTUBOPEUYMI Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX I/IH(i)OpMaLII/IOHHBIX HCTOYHHKAX,

pa3pabaTbIBaTh IJIaH peIIeHUs MpoOJaeMbl ¢ y4€TOM aHaiuM3a HWMEIOLIUXCS
MaTepUaIbHBIX U HEMAaTEepUAIbHBIX PECYPCOB;

BHOCUTHb KOPPEKTHBBI B JEATEIHHOCTh, OIIEHUBATH COOTBETCTBHUE PE3YJIHTATOB IIETISIM,
OLICHUBAThH PHCKHU TOCIIE/ICTBHI ACATEILHOCTH;

KOOP/JMHUPOBATh M BBIOJHATE PabOTy B YCIOBUSIX pEATBbHOTO, BUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

Pa3sBUBATb KPCATUBHOC MBIIIJICHUEC IIPU PCILICHUH KU3HCHHBIX HpO6JIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BIIa/IETh HABBIKAMU Y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHOW AESITeNbHOCTH, HABBIKAMH
paszpeltieHusi mpobdIeM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITETFHOMY TOMCKY METO/IOB
peLIeHUs] TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B IT0O3HAHMUS;

HCIIOJIB30BATh paSJ'II/I‘IHI)IC BHUIbBI ACATCIBHOCTH 110 nonyqumo HOBOI'O 3HaAHUA, €TI0
I/IHTepHpeTaHI/II/I, npe06pa3OBaHmo 158 HpI/IMeHCHI/IIO B yqe6HHx CI/ITyaIII/ISIX, B TOM YHCIJIC HpI/I
CO31aHUN y‘I€6HI)IX 1 COIINAJIBHBIX HpOGKTOB;

(hopMHUpPOBATH HAYYHBIN THIT MBIIIJICHUS, BIAJACTh HAYYHON TEPMUHOJIOTHEH, KITFOYEBBIMHU
MMOHATHUSIMH U METOJIaMH;

CTaBUTHh U (POPMYITUPOBATH COOCTBEHHBIC 33aJaud B OOpa30BaTENbHON AEATEIHLHOCTH U
JKU3HEHHBIX CUTYyalUsX;

BBISIBJIATh TPUYMHHO-CJIEICTBEHHBIE CBSI3M W aAKTyaJU3MpPOBATh 3aj7ady, BbIABUTATh
FI/IHOTCSY eé pGHICHI/IH, HaXO0JUTh apFYMeHTBI U1 A0oKas3aTeJIbCTBA CBOUX YTBepH()leHI/Iﬁ,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

aHaJII/I3I/IpOBaTI) HO.]'IyquHBIe B XoIE peHIeHI/ISI 3agauu pesynLTaTm, KpI/ITI/I'-IeCKI/I
OIICHHUBATH UX )IOCTOBepHOCTI), HpOFHOSHpOBaTI) N3MCHCHHUEC B HOBBIX yC.]'IOBI/IHX;

JlaBaTh OIEHKY HOBBIM CHTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

OCYIIECTBIIAThH 1EJCHANPABICHHBIN MOWCK MEPEeHOoca CPEICTB U CIIOCOOOB JCUCTBUS B
po(hecCHOHATBFHYIO CPeay;

yMEeTh TEPEHOCUTh 3HAHWS B T[O3HABATEIbHYIO U  MPAKTHYECKYyl0  o0xacTu
KHN3HEACATCIIBHOCTH,

YMETh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 001acTel;

BbIJIBUI'aTh HOBBIC HJCH, npeglnaraTL OpI/IFI/IHaJ'II)HI)Ie IIoaxoabl u peHIeHI/ISI, CTaBUTH
poOJIEMBI U 33291, JOIMYCKAIOITUE AIbTePHATUBHBIC PEIICHHUS.



3) pa6ora ¢ nungopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOUYHMKAX MH(OpMaIuu (TekcTe yueOHOTro mocodus,
HAYYHO-TIONYJISIPHON JMTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPABOYHHMKAX, KOMITBIOTEPHBIX
0a3ax [JaHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALUIO pa3IUYHBIX BHJIOB U (opM
IPECTaBICHUS, KpPUTUUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh M HEIIPOTUBOPEUUBOCTb;

(GbopMynaMpoBaTh 3alpoChl M NPUMEHATh pPa3IMYHbIE METOJbl NPH IOUCKE U OTOOpe
Ouosnornyeckoi MHGopMaIK, HeOOXOIMMOM /1JIs BHIIOJIHEHUS yUeOHBIX 3a/1a4;

npUOOpeTaTh OMBIT UCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM,
COBEPILEHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3TUYHBIX TTOUCKOBBIX CHCTEM,

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJbHYIO (OpPMY TIPEACTABICHUS OWOIOTHYECKOM
uHpopManuu (Cxembl, rpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U APYTOE);

UCIOJb30BAaTh HAYYHBIM S3bIK B KauyecTBE CpPEACTBA IpU paboTe ¢ OMOIOrHYEecKOM
uHpopMaLuell: IPUMEHITh XUMHUYECKHe, (PU3NYEeCKHe M MaTeMaTH4eCKHe 3HAKM U CHUMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIIOJIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJAJIETh HAaBBIKAMHM pPACIO3HABaHMA U 3alIUTHl MHPOpPMALWH, HHOOPMAITMOHHON
0€30I1aCHOCTH JTUYHOCTH.

OBJ1ajleHHe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH JeiiCTBHSIMH:

1) odmenmne:

OCYILECTBIIATH KOMMYHHKAIIMK BO BCEX chepax JKM3HU, aKTUBHO YYaCTBOBATh B JIHAJIOTE
WK JUCKYCCHHU IO CYIIECTBY OOCYXIaeMoil TeMbl (yMEHHE 3a/JaBaTh BOIPOCHI, BBICKA3bIBAThH
CYXICHHUS OTHOCHTEJBHO BBIMOJHCHUS TpeaiaraeMoil 3aja4d, Yy4YHTHIBATH HWHTEPECHl |
COTJIACOBAHHOCTb MO3ULUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacro3HaBaTh HeBepOallbHBIE CPENCTBA OOIIEHHS, MOHUMATh 3HAYEHHE COIUATBHBIX
3HAKOB, NPCANOCBIJIOK BO3SHUKHOBCHUSA KOH(l)J'H/IKTHI)IX CHTyaIII/IfI, YMETH CMATYATDh KOH(bJ'H/IKTI)I n
BECTH TIEPETOBOPHI;

BJIaJICTh PA3IMYHBIMU CIIOcOOaMy OOIICHUS M B3aUMOJICHCTBHUS, MOHUMATh HAMEPCHUS
JPYTHX JIFOJIeH, MPOSBIIATh YBAKUTEIbHOE OTHOIIEHHE K COOCCEHUKY U B KOPPEKTHOM (opme
(bOpMyITHPOBATH CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PCHHS C HCIOIb30BAHHEM S3BIKOBBIX
CpEICTB.

2) coBMeCTHAasl 1eATeJIbHOCTh:

MMOHUMATh U MCTOIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUIYaTbHOU PabOTHI MpH
pelieHnr OMOIOTHYECKON MpoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHHS TPYIITOBBIX
dbopM B3aUMOACHCTBUSI IPHU PEIICHUH YIeOHOM 3a/1a4H;

BBIOMpATh TEMAaTUKY M METOJbI COBMECTHBIX JNEUCTBUN C YYETOM OOIIUX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr0 4JI€HA KOJUIEKTUBA;

NPUHUMATh 1€ COBMECTHOM [I€ATEIbHOCTH, OPTraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA MO €€ IJOCTHUKEHUIO: COCTAaBIATH IUIAH JACHCTBHM, pacOpenesisiTh PO C y4ETOM
MHEHHUH YYaCTHUKOB, 00CYK/IaTh pPe3yIbTaThl COBMECTHOU PaOOTHI;



OLICHUBATh Kaue€CTBO CBOETO BKJIAJla M KaXKIOI0 Y4aCTHUKA KOMaH/Ibl B OOIIUN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpearaTb HOBbIE IIPOEKThI, OLEHUBATh MJIEU C MO3MLIUHM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEACHHUE B PA3JIMYHBIX CUTYyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

Ogy1ajeHne YHHBEPCAJIbLHBIMHU PeryJsiTHBHBIMH 1eCTBUAMM:

1) camoopranmu3amnus:

UCIOJIB30BAaTh OMOJIOTUYECKUE 3HAHUS JJs BBIABICHUSA MPOOJEM M HX pEIIeHUs B
KU3HEHHBIX U YUEOHBIX CUTYaIHSIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH IIeJIEBBIC U CMBICIIOBBIE YCTAHOBKU B CBOUX
JEUCTBUAX M IMOCTYIIKAaxX 10 OTHOIIEHHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYXKarOUIHX;

CaMOCTOSITEJIbHO OCYILECTBIISATh IMO3HABATENIbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBAaTH COOCTBEHHBIE 3aJa4l B 00pa30BATENbHOM JESATEIBHOCTH U
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITEJILHO COCTaBJIATh IUIAH PELICHUsS IPOOJIEMBI C Y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOUYTEHUN;

JaBaTh OLEHKY HOBBIM CUTYAaLMIM;

paclIMpsATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CMOCOOCTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOW OHPYAULMH B pa3HbIX
00J1aCTAX 3HaHUI, OCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeIbHBIN U KyJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaTb OLCHKY HOBBLIM CHUTyallMsIM, BHOCHTHL KOPPCKTUBLI B ACATCIIBHOCTb, OLCHHUBATH
COOTBETCTBUE PE3YJIHTATOB LEIISIM;

BJIAJICTh HABBIKAMU ITO3HABATEILHON peIEKCHN KaK OCO3HAHHS COBEPIIAEMbIX JEHCTBUI
Y MBICIIMTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB M OCHOBAHUH, HCIOIb30BATh MPUEMBI PeIICKCUH
JUTSL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHHS M0 MX CHIKEHHIO;

IIPUHUMATh MOTHUBBI U aPT'YMEHTBI IPYTUX [IPU AaHAIU3E PE3YJIbTATOB ACATEIBHOCTH;

3) npuHsATHE CeOsl U IPYTHX:

MIPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTHX IIPU aHAIU3E PE3yJIbTaTOB AEATEIBbHOCTH;
MIPU3HABATH CBOE MPaABO U MPABO JPYTUX HA OIIMOKH;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMH JAPYTroro YeJIOBeKa.

NPEJMETHBIE PE3YJIBTATHI



[IpeameTHBIe pe3ynbTaThl 0OcBoeHUs nmporpaMMmbl COO mo 6uosoruu Ha 6a30BOM YPOBHE
BKJIIOYAIOT crieruduueckue st yueOHoro npenmera «buonorusy Hay4yHble 3HAHHS, YMEHUS U
CI0COObI JEeHCTBUAN 1o OCBOCHHUIO, HUHTEPIPETALUN
U TIpeo0pa30BaHUIO 3HAHUHN, BUJIBI JEATEILHOCTH I10 TOJIYYEHUIO HOBOTO 3HAHUS U IPUMEHEHUIO
3HAaHUH B Pa3MYHBIX YYEOHBIX CUTYyalUsAX, a TAKXKE B PEATbHBIX JKU3HEHHBIX CHUTYyalHUsX,
CBSA3aHHBIX ¢ Ouojorueil. B mporpamme mnpenMeTHble pe3ysbTaThl MPEICTaBICHbI MO ToJam
00y4eHusI.

[IpenmerHple  pe3ynbTaThl OCBOEHHsA ydeOHoro mpenmera «buonorus» ¢ 10
Kaacce NO0JKHBI OTPAKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE W POJM OMOJOTHHM B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAYYHOI'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, GyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKpbIBaTh COJEPKAHUE OMOJIOIMYECKMX TEPMUHOB U MOHATUN: KHU3Hb, KIETKA,
opraHusM, Merabonu3sM (0OOMEH BEIIeCTB M  IPEBpalleHUEe SHEPruu), TIoMeocTa3’
(camoperynsinusi), YpOBHEBasi  OpraHu3alMsl  JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoayKius), HacJIeCTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

yYMEHHE u3Jaratb OWOJIOTMYECKHE TEOpUU (KJIETOYHAs, XpPOMOCOMHAas, MyTallMOHHas,
[EHTpallbHAs J0rMa MOJICKYJsApHOH Omonorum), 3akousl (I'. Mengens, T.Moprana, H.
W. BaBuinoa) u ydeHus (0 LIEHTPax MHOr000Opa3us ¥ MPOUCXOXKICHUS KyJIbTypHbIX pacTeHuil H.
W. BaBuinosa), onpeAesnsaTh IPaHULbl UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHUE BJIQJIETh METOAAMU HAYYHOI'O MO3HAaHUsS B OMOJOIMM: HAOJIOJCHUE U OIHCAaHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHHUH, OpraHu3alys M MPOBEJCHHE OHOJOIMYECKOro
DKCIIEPUMEHTA, BBIIBM)KEHNE THMIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIELyEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pe3yJbTaTOB, HCIIOJIb30BAHHBIX HAYUYHBIX MOHSATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3yIbTATOB;

YMEHHE BBIICIATh CYLIECTBEHHbIE NMPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U IYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BELIECTB U
NpEBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M IHEPreTHUecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHMS, PA3MHOXKECHUS, NHIAUBUAYAIBHOIO Pa3BUTHUS
opraHusma (OHTOIe€He3);

yYMEHUE MPUMEHSATh MOJy4YeHHbIE 3HaHUS JUIsl O0BSICHEHUS! OMOJIOTMUYECKUX MPOLIECCOB U
SBJICHUH, /1151 IPUHATUS MIPAKTUUYECKUX PELIEHUI B TOBCETHEBHOM KU3HHU C LENIbI0 O0ecTieueHust
0€30I1aCHOCTH CBOETO 3J0POBbS U 3/I0pPOBbSl OKPYXKAIOIIUX JIIOJEH, COONIONEHUS HOPM
rPaMOTHOIO TOBEACHHUS B OKpYy)Kalolled MNPUPOAHON cpele, MOHMMaHHe HeoOXOIUMOCTU
UCIIOJIb30BAaHUsl JOCTHKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH JJIs palrOHAJIbHOTO
IIPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh »JIEMEHTapHble TI'eHETHYEeCKHE 3aJauyd Ha MOHO- W JUTHOpHIIHOE
CKpeIMBaHKe, CIIETUICHHOE HaClleJIOBaHUE, COCTABIATh CXEMbl MOHOTHOPUHOTO CKPEIIMBAHUS
JUIsl TIpE/ICKa3aHusl HacleA0BaHUs IPU3HAKOB Y OPraHU3MOB;

yYMEHHE BBINOJIHATH JTaOOPATOpHBIE U MpaKTUYECKHue paboThl, COOI0IAaTh MpaBuia MpH
paboTe ¢ yueOHBIM U J1ab0paTOPHBIM 000PYIOBAHUEM;

yMEHHE KPUTHYECKH OLEHHBAThb U HHTEPIPETUPOBATh HMH(GOPMALHIO OHOJIOTHYECKOrO
CoJIep’KaHusl, BKIIIOYAIOILIYIO ICEBJOHAyUYHblE 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CpelCTBa



MaccoBOM MH(pOPMAaINH, HAYyIHO-TIOMYJISIPHBIC MaTePHAaJIbl), STHYECKUE ACTIEKTHl COBPEMEHHBIX
UCCIIEIOBaHMI B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

yYMEHHE CO3/1aBaTh COOCTBEHHBIE IHCBMEHHBIE M YCTHBIE COOOLICHHs, 00001mas
Ouonornyeckyro HMHGPOPMALMI0O W3 HECKOJBKMX HCTOYHHMKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHpie  pe3ynbTaThl  OCBOCHHMS ydeOHoro mipeamera «buonorusi» ¢ 11
Kaacce NO0IKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE W POJM OMOJOTMHM B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu, pyHKIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa I PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PpacKpbIBaThb COJEp)KaHUE OWOJIOTMYECKUX TEPMMHOB U TIOHATHM: BHI,
HOMyJsAuUsl,  TFeHO(OHJ,  SBOMIONMS,  JBWXKYyIIME  CWiIbl  ((hakTopbl)  HBOJIIOLMH,
IPUCHOCOOIEHHOCTh OPraHU3MOB, BHJ000pa30BaHUE, SKOJIOIMYECKHE (DAKTOpPhI, IKOCUCTEMA,
IOPOAYLEHTbl, KOHCYMEHTBI, pPEIYLEHTbl, LEeNH MUTaHWUsA, SKOJOruyeckas MNUpaMuia,
OmoreorieHo3, ouocdepa;

yMEHHE u3Jaratb Ouosiornyeckue Teopuu (dBosrouMoHHas Teopus Y. JlapBuna,
CUHTETHYECKas TEOpHUs HBOJIIOLIMU), 3aKOHBl U 3aKOHOMEPHOCTH (3apoabliieBoro cxojacrsa K.
M. bapa, yepenoBanus IiaBHbIX HamnpasieHui u nytei sBomonuu A. H. CeBeprioBa, yueHus o
6uochepe B. . Bepnasackoro), onpenensiTe rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BJIQJIETh METOAAMU HAYyYHOI'O MO3HAaHUS B OMOJIOTMU: HAOIIO/IEHUE U OIMCaHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJIECHUH, OpraHu3alus M M[POBEJCHHE OUOJIOIMYECKOro
DKCIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXIY HCCIELyEMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX DPE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU MOJyUYEHHBIX PE3yIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHBbIE IPU3HAKK CTPOEHHUS OHOJOTMYECKHX OOBEKTOB:
BUJIOB, TOMYJISILIUNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOT€OlIeHO30B U 3KOCHUCTEM,
OCOOEHHOCTH  NPOLECCOB:  HACIEACTBEHHONM  M3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BU000pa30BaHus, NMPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOIMYECKMX (PaKTOPOB Ha
OpraHMU3MBl, IEPEHOCA BEIIECTB M MTOTOKA YHEPIMH B 3KOCUCTEMAX, AHTPOIIOI€HHBIX NU3MEHEHUN
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB MW OHMOr€OXMMHYECKHX ILHKIOB B
ouocdepe;

yMEHHE NMPUMEHSTH MOJyYEHHbIE 3HAHUSI JUIsl O0BSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SIBIIGHUH, /111 IPUHATUS IPAKTUUYECKUX PEIIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecieueHus
0€30MacHOCTH CBOEr0 3/I0POBbS U 370POBbSl OKPYXKAIOIIUX JIIOJIEH, COOJIIO/IEHUsT HOpM
rPaMOTHOTO TOBEACHHUSI B OKpYy)Kalolled MNPUPOAHON cpele, MOHMMaHHe HeoOXOIUMOCTU
MCIIOJIb30BaHUs JOCTUKEHUU COBPEMEHHOMU Ouonoruu IS paloHaIbHOTO
IIPUPOIONOIB30BAHUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJIOTHYECKHE 3a/laud, COCTaBJIATh CXEMbl IepeHoca
BEIIIECTB M YHEPIUU B IKOCUCTEMax (1IeTH MUTaHUs);

yYMEHHE BBINOJIHATH JTaOOPATOpHBIE U MpaKTUYECKHue paboThl, COOI0IAaTh MpaBuia MpH
paboTe ¢ yueOHBIM U J1ab0paTOPHBIM 000PYIOBAHUEM;

yMEHHE KPUTHYECKH OLEHHBAThb U HHTEPIPETUPOBATh HMH(GOPMALHIO OHOJIOTHYECKOrO
CoOJIep’KaHusl, BKIIIOYAIOLIYIO TCEBJOHAyUYHblEe 3HAHUS U3 Pa3JIMYHbIX HCTOYHUKOB (CpelCTBa



MaccoBOM WH(OPMAIMK, HAYYHO-TIONMYJSIPHBIC MaTepHaibl), paccMaTpuBaTh TIJIOOATBHBIC
IKOJOTUYECKUE TPOOIIEMBI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOILICHUIO K HUM COOCTBEHHYIO
TIO3HUIIHIO;

YMEHHE CO03/1aBaTh COOCTBEHHbIC IHCBMEHHBIE M YCTHBIE COOOLICHHs, 0000mas
Ouosornyeckyro HMH(OPMALUIO W3 HECKOJIbKMX HWCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne || HammenoBanue paszaeinos KonnyecTBo yacos OnexTpoHHbIe (1IU(POBLIC)
n/n Y TeM IIPOTPAMMBI Beero|[Kontponbhbre|[Ipaxtiueckue 00pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
1 |[buosorus kak Hayka 2 0.5 bubmuoreka [JOK
https://m.edsoo.ru/7f41c292
2 |’KuBble cucTeMbI M BX 1 1 bu6mmoreka [JOK
OpraHu3anus https://m.edsoo.ru/7f41c292
3 || XuMHueckuii cocTaB 8 1 bubmuoreka [JOK
CTPOEHHUE KIIETKH https://m.edsoo.ru/7f41c292
4 |PKusHenesareapbHOCTh 6 1 bu6mmoreka [JOK
KJICTKH https://m.edsoo.ru/7f41c292
5 ||[PasmHOXeHUE H 5 1 bubmuoreka [JOK
WHIMBHyaIbHOC https://m.edsoo.ru/7f41c292
pa3BUTHE OPTaHU3MOB
6 ||HaciaencrBeHHOCTH U 8 15 bu6mmoreka [JOK
U3MEHYHUBOCTh https://m.edsoo.ru/7f41c292
OpPraHu3MOB
7 ||Cenekmust OpraHU3MOB. 3 bu6mmoreka [JOK
OCHOBBI OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
8 |[Pe3epBHOE BpeMs 1 1 bubnnoreka [JOK
https://m.edsoo.ru/7f41c292
OBILEE KOJIMYECTBO 34 3 4
YACOB I10 ITPOT'PAMME
11 KJIACC
Ne HaumenoBanue ‘ KomnnuectBo yacos DnexTpoHHbIE (IIUPPOBLIE)
n/m pa3ziesioB U TEM Beero|[Kontposnbhsie|[Tpaktiueckue 00pa3zoBaTesbHBIE PECYPCHI
HpOTrpaMMBI paboTHI paboTHI
1 ||9BomtonnoHHas 1 1 bubmuotexa [JOK
ouosorus https://m.edsoo.ru/7f41cc74
2 |[Bo3HMKHOBEHHUE U 0.5 bu6mmoreka [IOK
pa3BHUTHE KU3HU HA https://m.edsoo.ru/7f41cc74
3emie
3 ||Opraau3msr u 1 1 bubnuotexa [JOK
OKpy Karolas cpesia https://m.edsoo.ru/7f41cc74
4 ||CoobmiecTBa 1 bubmuorexa [JOK
9KOJIOTHYECKHE https://m.edsoo.ru/7f41cc74
CUCTEMBI
5 |[Pe3epBHOE Bpems 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41lcc74
OBILEE KOJIMYECTBO 34 3 25
YACOB I10
[MTPOI'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

MNOYPOYHOE NNTAHUPOBAHUE

10 KJIACC
No Tema ypoka KonnuectBo yacos ‘ Harta | DnexTpoHHBIC TU(DPOBBIC
u/ Bceer || KonTponbusl || [Ipaktryeckn || 13YICHA obpasosatesnbHbIe
o 0 € paboThI € paboThl A PeCypCbI
1 |buonorus B 1 bu6nmmoreka [IOK
CHCTEME HayK https://m.edso0.ru/863e61
22
https://m.eds00.ru/863e63
] 2a
2 |Merons! mo3Hanus | 1 0.5 bu6nmmoreka [IOK
YKHBOM MTPUPOJIBL. https://m.edso0.ru/863e61
[TpaxTrueckas 22
pabota No 1
«Mcnonbp3oBanue
Pa3TUIHBIX
METOJIOB MpHU
U3YYCHHUU
OMOJIOTHYECKHIX
| |loOBexTOBY
3 ||buonornueckue 1 bu6mmoreka [IOK
CHCTEMBI, https://m.edso00.ru/863e65
IIPOLIECCHI U UX 64
U3y4eHUe
Bxonnas
KOHTPOJIbHAS
| |lpabora Nel
4 | XuMHUeCKUH 1 bu6nuoreka [IOK
COCTaB KJIETKH. https://m.eds00.ru/863e67
Bonaun 4e
MUHEPATHHBIC
| |lcomn
5 ||[beaku. CocraB u 1 bu6nuoreka [IOK
CTpoeHHE OCNKOB https://m.edso0.ru/863e6b
L 72
6 ||DepmeHTH — 1 0.5 bubmuorexa [JOK
OMOJOTHYeCKHe https://m.edsoo.ru/863e6b
KaTaJn3aTopPHI. 72
JlaGopatopHas
pabota Ne 1
«3yyenune
KaTaJTuTUYECKOMN
AKTUBHOCTH
dbepMeHTOB (Ha
pUMepe aMHIIa3bl
| ||mia kaTanase)»
‘YFHeBOHLI. H 1 H H H HBI/I6J'II/IOTeKa [HOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

| =257

il

Tema ypoka KomnuectBo yacoB ‘ Hata | DnexTpoHHBIE ITU(POBBIC
Bcer || KonTtponbusl || [Ipaktryeckn || 13YICHA obpasoBatesbHbIe
0 € paboThI € paboTsI A peCypeerl
Jluru st https://m.edso00.ru/863e68
70
Hyxknennosbie 1 bu6mmoreka [JOK
KUCIOTEL. ATD https://m.edsoo.ru/863e6d
5C
Wcropus u 1 bubmmoreka [JOK
METO/IbI H3YYECHHUS https://m.edsoo.ru/863e6e
KIICTKH. 88
Knerounas teopus
Knerka kak 1 bu6nmmoreka [IOK
[EJIOCTHAS JKHUBas https://m.edsoo.ru/863e9c
cuctema le
Crpoenue 1 0.5 bubnnoreka [JOK
IYKapUOTUYCCKON https://m.eds00.ru/863e6ff
KIICTKU. 0
JlaGopatopHas https://m.edso00.ru/863e71
pabota Ne 2 6c
«3yuenune
CTPOCHUS KIIETOK
pacTeHUM,
YKUBOTHBIX, TPUOOB
u O6akTepuit moj
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTIpenaparax
U VX OTIMCAHUE)
OOMeH BelecTB 1 bubmuorexa [JOK
WA METa0OIH3M https://m.eds00.ru/863e76
6c
DOTOCUHTE3. 1 bubmuorexa [JOK
XeMOoCHHTE3 https://m.edsoo.ru/863e7c
98
DHepreTu4ecKuit 1 bubnmnoreka [JOK
oOMeH https://m.edsoo.ru/863e7a
ae
Kuznennsnii mukir | 1 0.5 but6mmoreka [IOK
KIeTku. Jlenenue https://m.edsoo.ru/863e7d
KJIETKH. MHUTO3. c4
JlaGopatopHas
pabota Ne 3
«Hao0mronenne
MHUTO3a B KJIETKaX
KOHYHKA KOpEIKa
JTyKa Ha TOTOBBIX
MUKpOIIpenaparax
»



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

Tema ypoka KomnuectBo yacoB ‘ Hata | DnexTpoHHBIE ITU(POBBIC
Bcer || KonTtponbusl || [Ipaktryeckn || 13YICHA obpasoBatesbHbIe
0 € paboThI € paboTsI A peCypeerl
buocunres Oenka. 1 bu6nuoreka [IOK
Peaxius https://m.edso00.ru/863e79
MaTPUYHOTO 6e
CHHTE32
KonTponbhas
pabota Ne 2 3a 1
TIOJTYyTOJTHE
Tpancusmus — 1 bu6nmmoreka [IOK
OounocuHTe3 OeKa https://m.edso00.ru/863e79
6e
Heknerounsie 1 bubmuorexa [JOK
(bOpMBI KU3HU — https://m.eds00.ru/863e75
BHUPYCHI 40
DopMbl 1 bubnmnorexka HOK
Pa3sMHOKEHHUS https://m.edso00.ru/863e81
OpraHM3MOB b6
https://m.edso00.ru/863e83
le
Meiio3 1 bu6mmoteka [IOK
https://m.edsoo.ru/863e7f4
a
OO0pazoBaHue u 1 0.5 bubmmoreka [JOK
pa3BHUTHE MOJOBBIX https://m.edso0.ru/863e81
KJIETOK. b6
Onno10TBOpPEHHE.
JlaboparopHas
pabota Ne 4
«3yuenune
CTPOEHHUS TMOJIOBBIX
KJIETOK Ha
TOTOBBIX
MUKpOIIpenaparax
»
NunuBuayansHoe 1 bu6mmoreka [IOK
pa3BUTHE https://m.eds00.ru/863e84
OpPraHu3MOB 36
I'eneTnka — 1 but6mmoreka [IOK
HayKa o https://m.eds00.ru/863e86f
HACJIEICTBEHHOCTH 2
¥ U3MEHYMBOCTHU
3aKOHOMEPHOCTHU 1 bubnmoreka [JOK
HaCJICTIOBaHMSI https://m.edso00.ru/863e88
IIPU3HAKOB. 78
Monorubpunnoe
CKpEIINBaHHE



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878

Tema ypoka

KomnuectBo yacos

Bcer

KonTposibHbI
€ padoThI

[IpakTruecku
€ paboThI

Jara
HA3y4YEeHU
o

DIIeKTpOHHBIE TTUPPOBHIC
o0Opa3oBaTenbHbIC

pecypchl

Jurubpunnoe
CKpEIIMBaHHE.
3aKoH
HE3aBHCHUMOTO
HaCJICTOBaHHUS
IPU3HAKOB

bu6nuoreka [IOK
https://m.edso00.ru/863e89
ad

CreruieHHOE
HacJIeJOBaHUe
MIPU3HAKOB.
JlaboparopHas
pabota Ne 5
«3yuenune
pe3yNbTaToB
MOHOTHOPUAHOTO
U TUTHOPUHOTO
CKpEIIUBAHUS Y
Jp030(QUIIBI HA
TOTOBBIX
MUKpOIpenaparax
»

0.5

bu6nmmoreka [IOK
https://m.edso0.ru/863e8c
60

I'eneTuka momna.
HacnenoBanmne
MPU3HAKOB,
CIICTIJICHHBIX C
MMOJIOM

bubmuorexa [JOK
https://m.edso0.ru/863e8c
60

M3MeHYNBOCTD.
Henacnencreenna
s U3MEHYUBOCTb.
JlaboparopHas
pabota Ne 6.
W3yuenne
MOIU(PHUKAIIIOHHO
M M3MEHYNBOCTH,
[IOCTPOEHUE
BApUALIMOHHOTO
psanau
BApUALMOHHOMN
KPHBOID»

0.5

bubnmorexa [JOK
https://m.edso0.ru/863e8ef
e

Hacnencrsennas
U3MEHYHBOCTb.
JlaGopatopHas
pabota Ne 7.
«AHanu3 MmyTanuin
y 1po30(uIIbl Ha
TOTOBBIX
MUKpOIpernaparax
»

0.5

bu6nuorexa [IOK
https://m.edso0.ru/863e8ef
e



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

0 Tema ypoka KomnuectBo yacoB ‘ Hata | DnexTpoHHBIE ITU(POBBIC
u/ Bcer || KonTtponbusl || [Ipaktryeckn || 13YICHA obpasoBatesbHbIe
T 0 ¢ paboThI ¢ paboThI A PeCypCbI
30 |'eneTnka 1 bubmuorexa [JOK
YyesoBeKa https://m.edsoo.ru/863e8d
] 78
31 ||Pe3epBHBII ypOK. 1
Konrtponbnas
pabora Ne3
0O0001enue 1Mo
TeMe
«HacnencrBennoc
Th U
U3MEHYHUBOCTh
| |loprannsmoB»
32 ||Cenexuns kak 1 bu6nmoreka [IOK
HayKa ¥ [porecc https://m.eds00.ru/863e92
L 14
33 |MeTonasl 1 1 bu6nmorexa [IOK
JTOCTHOKEHUS https://m.edso00.ru/863e92
CEJIEKIIUU 14
pacTeHui u
| |xuBOTHBIX
34 ||buorexHoI0rHs 1 bubnuorexa [JOK
KaK 0Tpaciib https://m.eds00.ru/863e93
| ||mpousBojcTBa 36
OBIIEE 34 3 4
KOJIMYECTBO
UACOB I10
[TPOTPAMME
11 KJIACC
Ne Tema ypoka KonnyecTBo gyacos ‘ Hara || DnexTpoHHbIe LU(POBBIE
n/ Beer || Kontposnbusi | [Tpaktuuecku|| 13y 1CHA 0bpazoBaTebHbIC
o 0 € paboThI € paboThI A peCYpChI
1 |[OBomonms u 1 bu6mmorexa [IOK
METO/IBI €€ https://m.edso0.ru/863ea2
| |u3yuenus Oe
Uctopus pazsutus | 1 bu6muoreka [JOK
MpeJICTaBICHHA 00 https://m.eds00.ru/863e95
| |pBomonun 70
3 |[MukposBotonus 1 1 bubmmoreka [JOK
https://m.edsoo.ru/863e9c
Bxomuas le
KOHTPOJIbHAS
| |[pabora Nel
4 |Tlomynsmus Kak 1 0.5 bu6nuorexa [IOK
JJIeMeHTapHast https://m.edso00.ru/863e99
| ||envHuna Buaa u c6



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6

| =257

il

il

Bl

il

il

Tema ypoka KonnuectBo wacoB ‘ Hata | DnexTpoHHBIC IUPPOBHIE
Bceer |[Kontponsasl | [IpakTuuecku|| 13Y1CHA obpazoBatelbHbIe
0 € paboThI € paboTHI A peCypeel
HBOJIIOLHH.
JlaGopaTopHas
paborta Ne 1
«CpaBHeHHE BUIOB
1o
MOP(OJIOTHIECKOM
Yy KPUTEPHIO)
JIBroKy1IME CUITBI 1 bubmmoreka [IOK
(a11eMeHTapHBIE https://m.edsoo.ru/863e9d
(baxTopsl) a4
IBOJIOIUH
EcrecTBeHHbBIN 1 bubnnorexa IIOK
oT0op H ero https://m.edsoo.ru/863e9e
(bopMBI do
PesynbTaTsl 1 0.5 bubnnorexka HOK
9BOJIIOLIUH: https://m.edsoo.ru/863e9f
PUCIIOCOOICHHOCT de
b OPTaHU3MOB U
BUJI000pa3oBaHueE.
JlaGopaTopHas
pabota Ne 2
«Omnucanue
IIPUCTIOCOOTIEHHOCT
U OpraHusma u e€
OTHOCHTEJIEHOTO
XapaKkTepay
Hanpasnenus u 1 bubmmoreka [JOK
Iy TH https://m.edso0.ru/863e9c
MaKpO3BOIIOIUU le
HeobOpaTumocts 1 bubnmnoreka [HOK
9BOJIIOLIHH https://m.edsoo.ru/863e9c
le
Ucropus xu3au Ha|| 1 bubnmoreka [JOK
3emile ¥ METOJIBI €€ https://m.edso00.ru/863e9c
U3YYCHHUS 1e
I'umoressl 1 but6mmoreka [IOK
MIPOUCXOKICHUS https://m.edsoo.ru/863ea5
YKU3HH Ha 3emiie ab
PasBuTHe XKH3HN 1 bu6nuorexa [IOK
Ha 3emie 10 3paMm https://m.edso0.ru/863ea6
U TIepUoIaM be
OCHOBHBIC ITaITbI 1 0.5 bu6nuorexa [IOK
9BOJIIOIUH https://m.edsoo.ru/863ea8



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
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Tema ypoka KonnuectBo wacoB ‘ Hata | DnexTpoHHBIC IUPPOBHIE
Bceer |[Kontponsasl | [IpakTuuecku|| 13Y1CHA obpasosatesbHbIe
0 € paboTHI € paboTsI A peCypeel
pacTUTEIIBHOTO U bc
YKUBOTHOT'O MUDA.
[IpakTrueckas
paborta Ne 1
«3yyenune
HCKOMAaeMbIX
OCTAaTKOB PACTCHUI
U )KUBOTHBIX B
KOJUTCKITHSIX)
CoBpemMeHHast 1 bubnmoreka [JOK
cucTemMa https://m.edsoo.ru/863ea4
OpPTraHUYeCcKOTO 8e
Mupa
OBOIOLIHS 1 bu6mmoreka [IOK
YeJIoBeKa https://m.edsoo.ru/863eac
(aHTpOIIOTEHE3) 2C
JIBroKy1ye CUiIbl 1 bubnnorexka HOK
(paxTopsr) https://m.edsoo.ru/863ead
aHTPOIIOreHE3a 44
OCHOBHBIC CTaauHN 1 bu6mmoreka [IOK
SBOJTIOLIMH https://m.edso0.ru/863e9c
yesIoBeKa le
UenoBeyeckue 1 bubmorexa [JOK
pachl ¥ IPUPOTHBIE https://m.edsoo.ru/863eae
aJanTanuu a2
YeoBeKa
Pe3epBHBIi ypOK. 1 1 bubnuotexa [JOK
KonrtpomnbHas https://m.edsoo.ru/863e9c
pabota No2 le
O6o00611eHne 1o
TeMe
«Bo3HUKHOBEHHE U
pPa3BUTHE KU3HU
Ha 3emiie»
DKOJI0THS KaK 1 bubmuorexa [JOK
HayKa https://m.edso0.ru/863e9c
le
Cpenst ooutanus u| 1 bubnuotexa [JOK
IKOJIOTHYECKUE https://m.edsoo.ru/863eafe
baxTopsl Cc
AOnoTHYECKHE 1 0.5 but6mmoreka [IOK
baxTopsbI. https://m.edso0.ru/863eb1
JlaGopaTopHas Oe
pabota Ne 3.
«Mopdonornuecku
€ 0COOCHHOCTH



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
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Tema ypoka KonnuectBo wacoB ‘ Hata | DnexTpoHHBIC IUPPOBHIE
Bceer |[Kontponsasl | [IpakTuuecku|| 13Y1CHA obpasosatesbHbIe
0 € paboTHI € paboTsI A peCypeel
pacTeHU U3
pa3HbIX MECT
0oOUTAHUS.
JlaGopaTopHas
pabora Ne 4.
«BnusiHue cBeta Ha
POCT U pa3BUTHE
YEepEHKOB
KOJICyCa»
buornueckue 1 bubnuoreka [IOK
baxTopsl https://m.edsoo.ru/863eb3
48
DKOJOTUYECKHE 1 0.5 bubmuorexa [JOK
XapaKTePUCTHKH https://m.edso0.ru/863e9c
MOTTYJISILIAH. le
[IpakTrueckas
pabota Ne 2
«IToncuér
MJIOTHOCTH
MOy JISLANA
pa3HbIX BUJOB
pacTeHUN»
Coo0iiecTBa 1 bubnnorexa [JOK
OpPraHU3MOB — https://m.edso0.ru/863eb4
OHMOIIeHO3 6a
DKOJIOTHYECKUE 1 bubnuotexa [JOK
CHCTEMBI https://m.edsoo.ru/863eb4
(9KOCHCTEMBI) 6a
OCHOBHBIE 1 bubmmorexa [JOK
nokazaresiu https://m.edso00.ru/863eb5
9SKOCUCTEMBI. fa
DKOJIOTHYECKHE
MUPAMHU/IBI.
CaoiicTBa
KOCUCTEM.
Cykueccust
[Ipuponuseie 1 bu6muoreka [JOK
9KOCHCTEMBI https://m.edsoo.ru/863e9c
le
AHTpPOIIOT€HHBIE 1 bubmmoreka [JOK
9KOCUCTEMBI https://m.edso0.ru/863e9c
le
buocdepa — 1 bubmmoreka [JOK
riio0anbpHast https://m.edsoo.ru/863ebb



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ebb5e

No Tema ypoka KonnuectBo wacoB ‘ Hata | DnexTpoHHBIC IUPPOBHIE
u/ Bceer |[Kontponsasl | [IpakTuuecku|| 13Y1CHA obpasosatesbHbIe
o 0 € paboThI € paboThl A PeCypCbI
I:HBKOCI/ICTeMa 3emun ‘ H H \Se
31 ||[3akonOoMepHOCTH 1 bubmuorexa [JOK
CYILECTBOBAHHUS https://m.edsoo.ru/863ebd
| |[orocdepsr 16
32 |YUenoBeuecTBO B 1 bu6nmmoreka [IOK
ouocdepe 3eman https://m.edsoo.ru/863e9c
] le
33 ||CocymiecTBoBanue || 1 bubmorexa [JOK
HPUPOJIBI U https://m.edso0.ru/863eba
| |[uenmoBeuecTBa le
34 |[Pe3epBHBIii yPOK. 1 1 bubnmnoreka [JOK
KonTposnbHas https://m.edso0.ru/863e9c
paborta Ne3 le
O06o001IeHnEe TEMBI
«Coo01ecTBa 1
IKOJIOTHYECKUC
| ||cucTemb»
OBILEE 34 3 2.5
KOJIMYECTBO
UACOB I10
[TPOI'PAMME

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJA

Metonunueckoe nocodue/ITaceunuk B.B., AkiironepHoe 00111eCTBO U31aTEIBCTBO

"IIpocBemienue".

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://resh.edu.ru/subject/5/5/
http://www.en.edu.ru
https://content.edsoo.ru/lab/

http://www.school.edu.ru
http://www.fipi.ru/

http://www.rustest.ru/
http://school-collection.edu.ru/
https://biol1-vpr.sdamgia.ru/



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e

