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AHHOTaNUs K padoueil nporpamme

HasBanue buosorus
Kaace 10-11
YpoBeHb bazoBbiit
Cranpapt PI'OC COO u penepanpHOii paboyeil mporpaMMbl BOCIHUTAHUS
Mecto [IpencTaBnenHus 0 HAy4YHOH KapTHHE MUPA, PACIINPEHUE U CUCTEMATH3aIHS

npeaMera B
yueOHOM IIaHe

3HAHUS O )KUBOH MPHUPOJIE, YPOBHEBOI OpraHU3alyy M IBOJIOLUH, CO31aET
YCJIOBUS JUISL: TIO3HAHUS 3aKOHOB KHMBOHW MPUPOJIBI, POPMUPOBAHUS
(GyHKIMOHATIBHON IPaMOTHOCTH, HABBIKOB 3/I0pPOBOT0O M Oe30macHoro odpasa
KHM3HH, SKOJIOTHYECKOTO MBIIIJICHNUS, ICHHOCTHOTO OTHOIICHHUS K KUBOHU IPUPOJE
U YEIIOBEKY.

KoanuecTtBo
4acoB

68 yacoB B Teuenue 2 yet o0yuenus: 10 u 11 xmacc mo — 34 vaca (1 gac B
HEJICTIIO).

ean

OBnanenve o0y4arIUMUCS 3HAHUSMU O CTPYKTYPHO-(YHKITMOHATILHOM
OpraHM3al1H )KUBbIX CUCTEM PA3HOI'0 paHra U MpuoOpeTeHne yMeHul
MCII0JIb30BaTh 3TH 3HAHUS JUII IPAMOTHBIX JICHCTBUIH B OTHOIIEHHUH OOBEKTOB
YKUBOW TIPUPOIBI U PEUICHUS PA3TUYHBIX )KU3HEHHBIX TPOOJIeM; 3HAYCHUHN B
MIO3HAHUY KUBOM IPUPOIBI K 00CCTICUCHUH CYIICCTBOBAHHMSI YEJIOBEUECKOTO
o011ecTBa.

3agaun

OcBoeHne 00y4aroUIMMHUCS CUCTEMBI 3HAaHUH 0 OMOJIOrMYECKUX TEOPUSX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, PaBUjIaX, CIyKalUX OCHOBOM JJIst
(dopMHpOBaHUs NPEACTABICHUN O €CTECTBEHHO-HAYUYHOW KapTUHE MHpa, O
METO/IaX Hay4YHOTO NMO3HAHUS, CTPOSHIH, MHOTO00Pa3Hy M OCOOCHHOCTSX KUBBIX
CHCTEM Pa3HOr0 YPOBHsI OpraHU3allly, BBIAAIOIUXCS OTKPBHITUSAX U COBPEMEHHBIX
HCCIICAOBAHUAX B OMOJIOTHY;

(dbopMHpOBaHUE TO3HABATEIbHBIX, HHTEIUIEKTYaIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B Mpoliecce aHaJIM3a JaHHBIX O MyTAX Pa3BUTHS B OMOJIOTUN
HAy4YHBIX B3IVISII0B, UIEH U MOAXOA0B K U3YYEHHIO JKUBBIX CUCTEM Pa3HOTO
YpPOBHSI OpraHHU3aliy;

CTaHOBJIEHUE O0IIEH KyIbTyphl, PYHKIMOHAIBHON IPaMOTHOCTH, Pa3BUTHE
YMEHHMH OOBACHATDH U OLIEHUBATH SIBJICHUS OKPY’KAIOILEro MUPa KUBOU MPUPOIbI
Ha OCHOBAHUH 3HAHUI U OIBITA, MOJYYEHHBIX ITPH U3YUYE€HUH OMOJIOTHUH;
dbopMHUpOBaHKE MPAKTHUECKUX YMEHUN B peabHOM IeATeTbHOCTH YeJIOBEKa,
Pa3sBUTHU COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUI 1 arpoOHOTEXHOJIOTHIA;
BOCITUTAHUE TTO3HAHUSI YEJIOBEKOM KHBOM MPUPO/IbI, HEOOXOAUMOCTH OEPEKHOTO
OTHOILIEHUS K Hel, COOMIOIEHUS STUYECKUX HOPM IIPH NPOBEJCHUN
OMOJOTUYECKUX UCCIIEJOBaHU;

0CO3HaHME IEHHOCTHU OMOJIOTMYECKUX 3HAHUHN /7Sl TOBBILIEHUS YPOBHS
HKOJIOTMYECKOH KYJIbTYpPHI, 111 (POPMUPOBAHMSI HAYYHOTO MUPOBO33PEHUS;
NpUMEHEeHHE MPUOOPETEHHBIX 3HAHUH U YMEHHUI B TIOBCEHEBHOM KHU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JEATENIbHOCTH 110 OTHOILLIEHUIO K OKPYXKarollel cpere,
COOCTBEHHOMY 3/10pOBBIO, 00OCHOBAHUE U COOIIIOJICHHE Mep MPOPHUIAKTUKI
3a00JIeBaHUM.

YMK

Jluaus YMK B.U. Cusornazosa. buonorus (10-11)
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INOACHUTEJIBHASA 3ATINCKA

[Ipu pa3paboTke mMporpaMmbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
MOIXO0J0B K (opMmupoBaHHUIO coiepxaHus yueOHoro mnpenmera «buosiorus» cocraBuin:
koHuentyanbable nojoxenns @I'OC COO o B3auM00OOYCIOBIEHHOCTH LENEH, COACpXKaHUA,
pe3ynbTaToB OOyueHHUss U TpeOOBaHUU K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0MMX LENSIX M NPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obuiero oobpa3zoBanusi B Poccuiickoit @eneparuy, a Takke MOJOKEHUs 0 creluduke OUoIoruu,
e 3HAYCHWU B IMO3HAHMU >KUBOH MPHUPOJBI M OOECIEUYCHHM CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPEIeIeHbl OCHOBHbBIE (DYHKIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma no O6uonoruu Ja€t mpencTaBiIeHHe O LeNsiX, 00 o0ueit crpaTteruu o0y4eHus,
BOCIIUTAaHUSI M PaA3BUTUS OOYyYArOIIMXCS CpeAcTBaMH YydeOHoro mpenmera «buomorusy,
onpezenseT o0sg3aTeNbHOE TNPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpY, pachpeleieHHue o
paszenaMm W TeMaM, PEKOMEHAYEMYIO IMOCIEI0BAaTEIbHOCTh M3YyUeHHsI Y4eOHOro MaTepHuaia C
y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIINXCS.

B mnporpamme 1o OHONIOTMU TakKe YYHUTHIBAIOTCA TpPeOOBaHUSA K IJIAHUPYEMbBIM
JMYHOCTHBIM, METANpPEJIMETHBIM M MPEIMETHBIM pe3yibTaTaM oOydeHus B (hopMupoOBaHUH
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIHHON 1€ATEIbHOCTH/y4eOHBIX AEUCTBUN O0yYarOIIUXCS 110
OCBOEHUIO COJIEpP>KaHUs OMOJIOTNYECKOro 00pa30BaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif ypOBEHb) peann30BaH MPUHIIHUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYeMy B HEH MPOCMAaTPHBAETCS
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAlMi  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
MPEJICTaBICHU O 3J0pPOBOM 00pa3e >KU3HM U OEpeKHBIM OTHOIIEHHEM K OKpYyKarolen
npupoaHoii cpene. IlosTomy Hapsigy ¢ u3ydeHHEeM OOUMIEOMOIOTHYECKUX TEOPHUH, a TakKKe
3HAHUH O CTPOCHUHU XKHUBBIX CHUCTEM Pa3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IPOIIECCOB B TIPOTpaMMe 1O OHMOJIOTHM YJEeNIEHO BHHUMAaHHE HCIOJIB30BAHHUIO ITONYYEHHBIX
3HaHUH B OBCEAHEBHOM JKU3HU Ul PeLLICHUs MPUKIAJHBIX 3a/1a4, B TOM YUCIIe: MPOPUIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTUPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1IeCO00pa3HOro MOBEIEHUS B OKpYXKarolled MpUpOIHON cpene,
aHaM3a BIMSHUS XO3SHUCTBEHHOW [EATEIHHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMs K NPUKIAJHOM HANpPaBICHHOCTH Y4eOHOTo
npeamera «BHOTOTHS» MPOJUKTOBAHO HEOOXOTUMOCTHIO OOECTICUeHHsI YCIOBUH UIs pelIeHUs
OJIHOW U3 aKTyaJbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTMYECKOro 00pa3oBaHus, KOTopas Mpearnosiaraer
dopmupoBaHHEe y O0YJarOIUXCS CIIOCOOHOCTH amanTHPOBAThC K W3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCSI COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHoe MecTo. OHa
oOecrieunBaeT (popMupoBaHUe Yy OOy4alOIIMXCSl MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLMHU, CO3MAaET YCIOBHS JUIA: TO3HAHUS 3aKOHOB KHMBOW TPHUPOJIBI,
dbopmupoBanus (PYHKITMOHATBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOTO W Oe30macHOro obOpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, [IEHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

Bombimoe 3HaueHWe OWOJIOTHS WMMEET TAaKKe Ui PEIIeHWs BOCHUTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero ooOpa3oBaHus, counanu3auuu odyuatomuxcs. N3yuenue
onooruu oOecrieunBaeT YCIIOBHS TSt dbopmupoBaHUs WUHTEJUIEKTYaIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJBTYpBhl, CIOCOOCTBYET
MHTETpaluy OMOJIOTHYECKUX 3HAHUH C MPEICTABICHUSIMH W3 JPYTUX YYEOHBIX MPEIMETOB, B
Y4aCTHOCTH, (PU3HMKH, XUMUHU U Teorpaduu. HazBaHHbIE MON0OXKEHUS O MpeIHa3HAUCHUH Y4eOHOTO
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npenvera «buonorus» COCTaBUIM OCHOBY JUIS ONPENENICHUs TOIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p conepkanus yaeOHOro ipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMCHHS, 3HAYMMBbIC JUIsI (POPMUPOBAHUS OOIICH KYIbTYpHI, OMPEACIISIONIIE
aJIeKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalolled NPUPOJHON cpere, BOCTpeOOBaHHbBIE B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEpP’KaHus, KOTOphIe CIyKaT OCHOBOM g (QOopMHUpOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTeCTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHEHTAIMAX JTUYHOCTH, CIOCOOCTBYIONINX I'YMaHU3AlUK OHOJIOTrHYEeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJCpX)aHUS Yy4eOHOro Marepuaga B TporpamMme Mo OHOJIOTHUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOM TPUPOABI, O €€ ypOBHEBOM OpraHM3alUM KU IBOJIOLMH. B COOTBETCTBHHM C 3TUM B
CTPYKType ydeOHOoro mnpeamera «buonorus» BbIIEICHBI CIEAYIOUINE COJIepKaTelbHbIC TUHUU:
«buonorus kak Hayka. MeTo/ibl HAy4YHOTO TO3HaHUM», «KieTka Kak OMOJIOTHYECKas CUCTEMA,
«Opranusm Kak Ouosiornyeckasi cuctemay, «CuctemMa ¥ MHOroodpasue OpraHM4ecKoro Mupa,
«IBOIOLUS )KUBOU MPUPOJIBI», «IKOCUCTEMBI 1 IPUCYIITIE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus ydeOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBIJICHUE
O00yJalOIMUMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHAILHOW OpraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMSI JJIsl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB KMBOW TIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

JlocTuxeHune 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
00ecreunBaeTCs peleHrueM CIASAYIOMMX 3a/1a4:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3axX, MpaBUiIaX, CIYKallMX OCHOBOH Il (OPMUPOBAHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOW KApTUHE MHUpPAa, O METOJAaX HAyYHOI'O IIO3HAHUS,
CTPOCHHMHM, MHOTO00OpPa3MU M OCOOCHHOCTSIX KHUBBIX CHCTEM pPa3HOIO0 YpPOBHS OpraHuU3allvu,
BBIIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y OOYyYaromUXCsl MO3HABATEIbHBIX, MHTEIJICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MYTSAX Pa3BUTHS B OMOJOTUU HAYYHBIX B3TJIS/IOB,
UJIeN ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUu;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIe KyabTyphl, (QYHKIHOHAIBHON TpamMOTHOCTH,
pa3BuUTHE YMEHUN OOBSACHSITH W OLIEHUBATH SBJICHUSI OKPYXKAIOIIETO MUPA >KMBOW MPUPOILI Ha
OCHOBaHWU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHne y OOYyYarOUIUXCS YMEHUW HILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKHUX
3HAHUM B MPAKTUYECKON [EATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTHIA;

BOCMHUTAaHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS YEJIIOBEKOM >KUBOW MPUPOJIBI,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA;

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHUW JIJISi TIOBBIIMICHHUS YPOBHSI DKOJOTHUYECKON
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEJHEBHOM JKW3HH JJISI OIEHKH
MOCNEACTBUI CBOEH NEATENhbHOCTH MO OTHOIICHHIO K OKpYXalollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODUIAKTHKH 3a00I€BaHU.

B cucreme cpennero obmero oopasoBanus «buonorusy», nzydaemas Ha 6a30BOM ypOBHe,
SBJISIETCSL 00S13aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJMSIIUM B COCTAaB MPEAMETHON o0iacTtu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jnst m3ydennsi 6uojoruyd Ha 6a30BOM ypOBHE CPEIHET0 O0IIero oopa3oBaHUs OTBOJUTCS
68 gacoB: B 10 kmacce — 34 yaca (1 gac B Henento), B 11 knacce — 34 vaca (1 yac B Heento).
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COJAEPKAHUE OBYYEHUA
10 KUIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucremMa OMOJI0rHYeCKUX HayK.

Metoap!l Mo3HaHUS KUBOM MPUPOB! (HAOTIOAEHUE, SIKCIIEPUMEHT, OIMCAaHUE, H3MEPEHHE,
KJIaccU(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. apBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOobl TO3HAHUS KUBOW IPUPOABDY.

JlaGopaTopHble H NpaKkTH4YecKue padoThbi:

[Tpaktnueckass pabora Ne 1. «lcnonp3oBaHuE pa3iIMYHBIX METOJOB IPHU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIHA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIA, OPraHU3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumuu:

Tabmuipel u cxembl: «OCHOBHBIE TPHU3HAKUA KU3HW», «YPOBHU OpPraHHU3aIMU >KUBOU
TIPUPOIBI.

Ob6opynosanue: moaens monekynbl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpalbHbIE BEIIECTBA.

OyHKIMHM BOJBI M MUHEpalbHBIX BellecTB B KkieTke. [loaaep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHune 0elIKOB. AMHHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE AMHMHOKHUCIOTHL. AMHHOKHUCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W 4YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoMcTBa 0enKoB. buonornyeckue GyHKIN OEITKOB.

®epMeHThl — Ouonornueckue karamuzaTopbl. CTpoeHHe ¢GepMeHTa: aKTHBHBIA ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. Otnnuus  (QEepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aTOpOB.

VYrieBoapl: MOHOCaxapubl (TJIFOKO3a, pudo3a U 1e30KCupud03a), Aucaxapuisl (caxaposa,
JIaKTO3a) W TMOJMcaxapuibl (KpaxMman, TJIHKOTeH, IeJToNo3a). buonornyeckue QyHKINUN
YIJI€BOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornueckue ¢pynkuuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUIHA0B Kak
VCTOYHUKOB DHEPIHH.

Hyxneunoseie kuciotel: JIHK u PHK. Hykneotuibl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

Huronoruss — Hayka o kierke. Kiierounas Teopus — mpumep B3aUMOJCHCTBUS UACH U
(GakTOB B HAYYHOM NO3HAHUHU. MEeTO bl U3yUEeHUSI KIETKH.
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Knerka kak menoctHas >xuBasi cucrema. OO1ie Mpu3Haky KJIETOK: 3aMKHYTasi Hapy»KHast
memOpana, mosekyinsl JIHK kak reneruueckuii anmapar, cuctemMa CHHTe3a Oelka.

Tumbl KIETOK: JyKapHOTHUYECKass H mIpokapuoruyeckas. OCOOCHHOCTHM CTPOSHHS
MIPOKapUOTHUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (YHKIUH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHkmuu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHouibl kietku: DI1C, anmapar ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIS
OpraHou/bl KJIETKU: MHUTOXOHApPUH, MiacTuibl. lIpoucxoxneHne MHUTOXOHAPUM U IUIACTH.
Bunael mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KJIIETOYHBINA EHTP, HEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIO0B KIETKH. BritoueHus.

SAnpo — perynsaTopHslif neHTp Ki1eTku. CTpoeHue spa: saepHas o00j0uKa, Kaproria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemMoHcTpaumMu:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKUX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«PacrnpeniesieHue XMMAYECKUX 3JIEMEHTOB B )KUBOM MIPUPOAE.

Tabmunel u cxembl: «[lepuonuyeckas Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Genka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHHe 3yKapHOTHYECKON
KieTkn», «CTpoeHue XKHUBOTHOM KiIeTKu», «CTpOEHHE pacTUTENIbHOM KIeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKU», «Y TIeBOAbY, «JIMnuas».

OO06opynoBaHue: CBETOBOW MHKPOCKOI, OOOPYAOBAaHHE JJIsi MPOBEACHUS HAOIIOICHMUIA,
U3MEpPEHU, IKCIEPUMEHTOB, MUKPOIpPENapaThl PACTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopnast padota Ne 2. «M3yueHue CTpoeHHUS KJIETOK pACTCHHUH, >XHUBOTHBIX U
OaKTepHii o] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOmeH BemiecTB, WIHM MeTa0OMU3M. ACCHMWJIAIUS (TJIACTUYECKH OOMEH) U
JUCCUMMIIALINSA (PHEpreTUYecKuii 0OMeH) — IBe CTOPOHBI €IMHOT0 Ipolecca Merabonusma. Poipb
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa00Iu3Ma.

Tunber oOMmena BemiecTB: aBTOTPOGHBIN U rerepoTpodHsbiii. Pons pepmeHTOB B 00MEeHE
BELIECTB U ITPEBPALICHUH DHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TeMHOBas (Ha3el (orocunTe3a. Peaknuu ¢doTocuHTE3A.
O¢ddexTuBHOCTH (poTOCHHTE3a. 3HAUeHUE (POTOCUHTE3a Ul KHU3HHU Ha 3emiie. BausHue yciaoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XemocuHTe3. XeMOCHHTe3Upylolue Oakrepur. 3HaYCHHE XEMOCHHTe3a JIs JKU3HU Ha
3emute.

OHepreruyeckuii oOMeH B  KieTke. PaciieruieHme  BEIIECTB, BBICICHHE U
aKKyMYJINPOBaHHME SHEPTUU B KJIETKE. DTarbl S3Heprerndyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmopomHoe okuciaeHWe, WIM  KIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakumu wmarpuuHoro cuHres3a. l'eHernueckas wunpopmamms u JIHK. Peanmzanus
reHeTUYecKoil uH@popMmaluu B KieTke. ['eHeTHuueckuil koA U ero cBoMcTBa. TpaHCKpUNLIUS —
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matpuunblii cuaTe3 PHK. Tpauncnsus — 6unocunres 6enka. Dtanbl Tpancasnuu. Koauposanue
aMUHOKUCIOT. Ponb pubocom B GuocunTese Oernka.

Hexnerounsle ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHHi, )KUBOTHBIX U YelIOBEKa, BhI3bIBaeMble BUpycaMH. Bupyc nMMyHoAeunTa 4eaoBeKa

(BUY) — Boszoymutenp CIIMJla. OOpatHas TpaHCKPHUIIIMA, peBEepTa3a W HHTErpasa.
[TpodunakTrka pacmpocTpaHEHUS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbnos, /1. U. UBanosckuii, K. A. Tumupsizes.

Tabmuubt u  cxembl: «Tunmbl  nutaHus», «Merabonmusm»,  «MUTOXOHIPUSY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
¢GyHkunoHMpoBaHMEe TeHa», «CuHTe3 Oenka», «l'eHernueckuil kon», «Bupyce,
«bakrepnodarn», «Crtpoenne wu ku3HeHHbld 1wk Bupyca CIIMJla, OGakrtepuodaray,
«Pemmukanms JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
6enka», «CTpoeHue KIeTKu», Moaeab cTpykrypsl JTHK.

Tema 5. PasMHoOKeHHe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, WiaM KU3HEHHBIM MK KieTkd. Mutepdaza m muto3. Ilpomeccsl,
npoTekaromue B uHTEpdaze. Permmmkamms — peakuuss marpuyHoro cunte3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBII HaboOp — KapuOTHIl. JIUMIOMIHBIA M TaluIOMJIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muto3. Craaguum mutosa. Ilpouecchl, mpoucxXonsdlie Ha Ppa3HbIX
CTaZuAX MUTO3a. bronornuecknii CMbICI MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMbl  pa3MHOXKEHHMsI OpraHu3MoB: Oecrosioe M MojioBoe. Bunapl  Oecrnonoro
pPa3MHOXEHHS: JeJIEHUEe HaJIBOE, MOYKOBAHHWE OJIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHME,
BEreTaTUBHOE Pa3MHOKeHUE. VCKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAYECHHE JUISA
CEJIEKLIAH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAUYUS OT OECIoI0ro.

Meiio3. Craguu wmeiosza. [Iporeccsl, mpoucxosiiue Ha cragusx menosa. [loBeneHue
XpoMocoM B Meiio3e. KpoccuHrosep. buosnornueckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kenme3bl:
CEeMEHHUKU M sSU4YHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo3ouf,
AllIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHS SHIEKIETOK U
cnepmaro3onioB. Omtonorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otansl AMOPUOHAIBHOTO PA3BUTHUS Yy TMO3BOHOYHBIX >KUBOTHBIX: JApOOJIEHHE, TracTpysIsaius,
opra"oreses. [TocramOproHnanbHOe pa3BuTHE. THUNBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: HPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BriusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DAaKTOpBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butne pacreHuii. OHTOre€He3 IIBETKOBOIO PacTEHUs: CTPOEHUE CEMEHHU, CTauN
pa3BUTHS.

JdemoHcTpaumuu:

Tabmump! u cxembl: «DOpMBbI pa3MHOKEHHUS OPTaHU3MOBY, «J/|BOMHOE OTUIOAOTBOpPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pacTeHUil», «JleneHne KIETKH
OaxTtepuii», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHHE XpOMOCOMBD», «KIETOUHBINH MK,
«Pemmukanus JTHK», «Mwuto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHe», «l ameToreHes y
MJIEKOTIUTAIONIUX U YesloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».



,ﬂ,OKyMEHT noanucaH 3J'IEKTpOHHOI7I noanuncbio.

O0opynoBaHue: MHUKPOCKOI, MUKporpenaparsl «CrepMaTo30UIbl MIEKOMUTAIOIIETOY,
«Siueknerka miekonutarouero», «KapnokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
Mo ieb-anrukKanus «/lenenue knetkny», monens JJHK, Mogens MeTadazHoit XpoOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopuas pabora Ne 3. «HabmogeHne MuTo3a B KIIETKAaX KOHYMKA KOPEITKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlabopatopnast pabora Ne 4. «/3ydyeHue CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciieicTBEHHOCTbh M H3MEHYNBOCTH OPraHNU3MOB.

IIpeamer u 3amaum reHetuku. Mcropuss pasButus reHetuku. Ponbs nuronorun u
AMOPHUOJIOTUY B CTAHOBJICHUH T'€HETUKU. BKIIaq pOCCUICKUX U 3apyOeKHBIX YIEHBIX B Pa3BUTHE
FeHeTUKU. MeTonbl TeHETUKH (THUOPHUIIOIIOTUYECKUH, LUTOTeHEeTHYECKU, MOJEKYISIpHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTnyeckasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, yCTaHOBJIEHHble [.  MeHaenem.
MounorubpunHoe cKkpelBaHue. 3aKoH eIMH0-00pa3us ruOpuI0B repBoro nokoynenus. [Ipasuno
JTOMUHUPOBAHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwctorhl ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpumHoe  CKpelmMBaHWE. 3aKOH  HE3aBHCHMOTO  HACIEIOBAaHUS  IPH3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpEIlMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHMS ISl ONIPEIETIEHUsI TEHOTUIIA OCOOU.

CuenneHHoe HacienoBaHue mpu3HakoB. PaGora T. Moprana mno CIEMIEHHOMY
HacJieJoOBaHMI0 reHoB. HapyieHnue cuenieHus reHoB B pe3ylbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTuYeCcKre KapThl.

['eneruka nona. XpoMOCOMHOE OIpeNEIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble oOpraHu3Mbl. HaciienoBaHue MNpU3HAKOB, CUEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS M HAcleACTBeHHas. Ponb cpebl
B HEHACIEJCTBEHHONW W3MEHYMBOCTHU. XapaKTEPUCTHUKA MOIU(PUKAIMOHHON HN3MEHUYHUBOCTH.
BapuanuuonHssiii psg u BapuanMoHHas kKpuBad. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIMOHHON N3MEHUYHNBOCTH.

HacnencTBenHas, Wi reHOTUNWYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 u MoNoOBOM mporecc — OCHOBA KOMOMHATHBHOM WM3MEHUMBOCTH. MyTallMOHHas
M3MEHYUBOCTh. Kiaccudukamus myranuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacToTa U
MPUYHHBI MyTaluii. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3Menunsocty H. . BaBuiosa.

BuesinepHast HacleICTBEHHOCTh U U3MEHYHBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbl TE€HETHUKH YEIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJICKYJISPHO-
reHetudyeckuid. COBpEeMEHHOE OIpeAelieHHEe TEeHOTUIA: IOJIHOT€HOMHOE CEKBEHHPOBAHME,
TEHOTHIUpPOBaHKUE, B ToM yucie ¢ nomompio [I[P-anamm3a. HacnencrBennsie 3aboseBaHus
YyeloBeKa: TeHHbIe OoNe3HH, OONE3HW ¢ HACIEICTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMocomMHBIe Oosie3Hu. ComaThdeckue | TeHepaTuBHbIE MyTanud. CTBOJIOBBIC KIIETKH.
[TpuHIMITBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MTPOMUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oose3Heil. MenuKo-rTeHeTHYECKOe KOHCYJIbTUPOBAHUE. 3HAUECHWE MEIUITMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUIECKIX 3a00JIeBaHUI YeTOBeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukosn, H. B. Tumodees-
Pecosckwuii, H. 1. BaBuios.
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Tabmuiel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €T0 IUTOTCHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUS] M €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durunOpunnoe ckpeunmBanuey, «l{uTomorndeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3auMozaeiicTBUEe ajuieNIbHbIX TE€HOB», «l €eHeTnyecKkne KapThl pacCTEHUM, KUBOTHBIX
u 4denoBekay, «l'eHetuka mona», «3aKOHOMEPHOCTHU HACJIECAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka H IKUBOTHBIX», «Bumael wusMeHunBoctu», «MoaudukannoHHas
U3MEHUYUBOCTH», «HacnemnoBanue pesyc-dakropayn, «['eHeTHKa Tpynm KpoBu», «MyTamuoHHas
U3MEHYUBOCTb.

Ob6opynoBanue: MoAenU-amIUIMKanuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomHoe
JOMHUHHpOBaHHE», «/lurubpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «J{po3oduna» (Hopma, myranuu Gopmbl KPBUTLEB U OKPACKH Teja), Tepdapuid
«I"opox moceBHOW.

JlabopaTopHble 1 IpakTHYeCKHE PA0OThI:

JlaboparopHas padota Ne 5. «M3ydyenue pe3yabTaToB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpELIMBaHUS Y APO30(HIIBI HA TOTOBBIX MUKpPOIIpEHapaTaxy.

Jlaboparopuas padota Ne 6. «M3ydyenre MOANM(PUKATMOHHON U3MEHYHBOCTH, OCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

Jlaboparopnas pabora Ne 7. «Anamu3 wmyranmuii 'y Jpo3oduibl Ha TOTOBBIX
MHKpOIpenapaTax.

[TpakTuueckas pabota Ne 2. «CocTaBieHue U aHaIH3 POAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Ceneknusi Kak Hayka W Ipolecc. 3apoKIeHHe CeleKInH U goMectukanus. Yuenue H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIEHUS W MHOrooOpasusi KyJdbTYpHBIX pacTteHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, HOPO/A, ITAMM.

CoBpeMEeHHBIE METOJBI CEICKIIMU. MacCOBBIi U WHIUBUAYAIBHBIA OTOOPHI B CENEKIIUU
pacteHuil U kuBOTHBIX. OlIeHKa 3KcTephepa. bIM3KOpOaCTBEHHOE CKpEIIUBaHUE — UHOPUIAMHT.
Uwucras nuHus. CKpenpBaHWE YWCTBIX JMHHWNA. [erepo3uc, wWiauM THOpHIHAsS CHIIA.
Hepoacteennoe ckpemuBanue — aytopuauHr. OtnanéHHas ruOpuau3anus U e€ YCHeXH.
NcKkyCCTBEHHBI MyTareHe3 W MOJYyYECHHE MOJIUILIOUAOB. JOCTMIKEHHMSI CEJIEKUHUH PaCTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTalbl CO3JIaHH
pexombunantHoit JIHK wu Tpancrenneix opranuzmoB. Knetounas wumxenepusi. KnetouHsbie
KyJIbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiIIoHnpoBaHME BBICOKOMPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHEe M JTudeckue mnpobremsl.. MO -
TEHETUYECKU MOAU(DUIIUPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. @. I1BaHOB.

Tabmuiel U cxeMmbl: kKapta «LIeHTpBI MPOMCXOXKIEHUS W MHOT00Opa3usl KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzanusy, «Paboter akagemuka M. @. HWBanoBay, «llomummoumus», «OOBEKTHI
ouorexHonorun», «Kierounsie KynbTypel UM KJIOHHUpOBaHUE», «KOHCTpynpoBaHHE M TEPEHOC
TE€HOB, XPOMOCOMY.

OOGopynoBaHue: MYJS KU TUIOAOB W KOPHETUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IIICTBEHHBIE PACTECHUS.

JlabopaTopHble U IpakTHYeCKUe padoThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHIKEHHUS CEJIeKIMU PACTeHHH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TIEMEHHYIO (epMy, COPTOUCIBITATENHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KUIIACC
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Tema 1. DBoIoHOHHAS OMOJIOTHA.

[TpennocbuIKu BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUHU. DBOJIOLMOHHAS TEOpUS U €€
MecTO B OMoj0ruu. BiusHue 3BOMOLMOHHOM TeOpHH Ha pa3BUTHE OUOJIOTMU U IPYTHUX HayK.

CBuzerenbcTBa 3Bomonuu. [laneoHTosornyeckue: IOCIEA0BAaTENbHOCTh MOSABICHUS
BUJIOB B MAJICOHTOJIOIMUYECKOM JIETOIIUCH, NIepexoiHble (hopMbl. bruoreorpaduueckue: cxoacTBoO
U paznuuue GayH u Gop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3iIMyusl 3MOPHOHOB DPA3HBIX BHUJOB I103BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTWYHBIE, PYIUMEHTAapHBIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTEH Y BCEX OPTaHU3MOB.

OpomonunonHas teopus Y. JlapBuna. Ilpeamochuiky BO3HMKHOBEHMs JapBUHHU3MA.
JBmkyme Ccuibl  ABOJMIOUMH  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IMPH
OTrPaHUYEHHOCTH PECYpCOB, HeOonpeenéHHas HW3MEHYMBOCTb, OoppOa 3a CyllecTBOBaHME,
€CTECTBEHHBINA OTOOD).

Cunternyeckas teopust 3Boonun (CTI) u e€ 0OCHOBHBIE IOJOKEHHUS.

Muxkposomtonus. [lonynsanusa kak eMHUIA BUAA U IBOJIIOLUU.

JBmwxyume cuiibl ((hakTophl) 3BOJIOLUU BUAOB B NpHpojae. MyTallMOHHBIM mpouecc u
KOMOMHATHBHAsE W3MEHYUBOCTh. [lomymsiiioHHble BOJIHBI U Apedd reHoB. M3onauusa u
MUTpaLys.

EcrectBennblii oTO00p — Hampaistomuid ¢aktop s3Bomonnd. DopMbel eCTECTBEHHOTO
otbopa.

[Tprcnioco0neHHOCTh OPraHU3MOB KakK pe3yibTaT 3Bosonuu. [Ipumepsl npucnocodnenuit
y OpraHu3mMoB. ApoMop(h03bl U UIM0-3AAII TALUH.

Bun wu BumooOpazoBanme. Kpurtepuu Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHueCcKoe.

Makposomtonusi. @opmbl 3BoIIOLUU: (UIETUYECKAs,, IUBEPIeHTHAas, KOHBEPreHTHasl,
napaniensHas. HeoGpatumocTs 3BoMONNN.

[IpoucxoxaeHne  OT  HECMEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuanu3anys. AfanTuBHas paadaiusl.
JdemoHcTpaumuu:

IToprpetsr: K. JIunnen, XK. b. Jlamapk, Y. [Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkensb, @. Mromnep, A. H. CeBeprios.

Tabmuubl u cxembl: «Pa3BUTHE OpPraHMYecKoro wmupa Ha 3emiey», «3apobIlu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@PopMbl OOprOBI 3a CyIIECTBOBaHHUEY,
«EctectBeHHbIit  0TOOp», «MHOroobpazue copToB pacTteHuity, «MHoroo0Opasue Mnoposa
YKUBOTHBIX», «[Honmynsauumy, «MyTtanuoHHas U3MEHUYUBOCTbHY, «ApoMOp(O3bD»,
«Mnnoanantanumny», «OO0mas nereHepanusy, «JBwxymme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectsus Y. lapsuna», «bopsba 3a cymiectBoBaHue», «IIpucrnoco0neHHOCTh
OpraHu3MoBy, «I eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUJO0OpA30BaHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAacKH, HAOOp TIIO0B U
ceMsiH, KoJuteKuus «[Ipumepsl 3aIIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJieNb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJeNb «CTpoeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

Buoreorpaduyeckas kapra wmwupa, KoOeKius «@DPOpMBI COXPAaHHOCTH HCKOMAeMbIX
’KUBOTHBIX U pacTeHMiD», Mojenb anrmaukanus «llepekpéct xpomocom», BlaxHbIEe MpenapaThbl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MHUKporpenapar «/Ipozodunay (HOpMa,
MyTaluuu (OpMbI KPbUIHEB U OKPACKH Tella).

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlabopaTtopHnast pabota Ne 1. «CpaBHEeHHE BUAOB MO0 MOP(OIOTHIECKOMY KPUTEPHUIOY.
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JlaGopatopHass pabora Ne 2. «OmnucaHue NPUCTIOCOONIEHHOCTH OpraHu3Ma Hu €
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KHU3HU Ha 3emure.

JloHayuHble MpPEACTABICHUS O 3apOXKIACHUU XKU3HU. HaydHble rumnoTe3bl BOSHUKHOBEHHS
KU3HU Ha 3emiie: a0MOTreHe3 W MaHCHepMHs. XUMHUYECKas SBOJIOLUS. AOHOreHHBIH CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCHEPUMEHTAIIbHOE  IOATBEPKICHUE
XUMHUYECKOW 3BoNIOIMKU. HadanpHble 3Tanbel Ouonorunueckoit ssomonmn. ['unoresa PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PazButne ku3HM Ha 3emisie 1o 3pam W nepuomaMm. Karapxed. Apxeiickas u
nporepo3oiickast 3pel. [laneos3oiickas spa u €€ NEpPHOIbI: KEMOPHUICKUN, OpPJTOBUKCKUH,
CUJTYPUICKUH, J€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iicKas 3pa U €€ IepuoAbl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

Kaiino3zoiickas 3pa 1 €€ nmepro/ibl: ajeoreHOBbIM, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTuKa KJIMMaTa M IeojIoTMYecKuX IpoueccoB. OCHOBHBIE ATambl ABOJIIOLUU
pPacTUTEIBLHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpa)keHue 3BOMIOLNUU. OCHOBHBIE CHCTEMATHYECKUE
TPYIIIIBI OPTaHU3MOB.

OBOJIIOLIMSL  4YEJIOBEKa. AHTPOINOJOrus Kak Hayka. Pa3Butue mnpeacraBieHHil o
IIPOUCXOXKACHNUN YesloBeKa. MeTo bl M3yueHus: aHTpororene3a. CxoAcTBa U pa3inyusl 4eJoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHUE YEIIOBEKA.

HBwxymme cuibl  (QakTopbl) aHTpororeHesa. HacnencTBeHHass WM3MEHYHBOCTh U
ecTecTBeHHbIH 0TOOP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPpyZa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJIMM U BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeEIbIi,
Yenosek mnpsmoxoxsamuii, YemoBek HeaHaepTanbCkuid, YenoBexk pasymubli. Haxonku
UCKOIIaeMBbIX OCTAaTKOB, BPEMs CYILECTBOBaHUS, 00JacTh pacnpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUSL.

Yenoseueckue pacbl. OCHOBHbIE OOJIBLIME pachl: eBpoleouaHas (eBpasuiickasi), Herpo-
aBcTpajionjiHas  (9KBaTOpUaIbHAs), MOHIOJOWUJHAs  (a3uaTcKo-aMepukaHckas).  YepTsl
OPUCHOCOOJICHHOCTH TMpPEACTAaBUTENEH UeloBEYEeCKUX pac K YCIOBUSAM CYIIECTBOBAHMS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JleMoHCTpanum:

[Toptpetsr: @. Penn, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. JlapBun.

Tabmuupl u cxemsl: «Bo3HukHOBeHHe CONHEYHOH cucTeMbl», «Pa3BUTHE OPraHUYECcKOro
mupa», «PacturenbHas kietka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasi CUCTEMAa OPraHUYeCKOro Mupay», «CpaBHEHHE AHATOMHYECKHMX YEPT CTPOCHUS
YyeJloBEeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAaJEOHTOJOTMYECKUX HAXOJOK
IIPEIKOB COBPEMEHHOIO YejoBeKa», «JlpeBHelmme moan», «/peBHue mroman», «llepsbie
COBpPEMEHHBIE J0N», «UenoBeueckre pachl».

Ob6opynoBanue: wMymsku  «lIporcxoxaenue denoBeka» (OIOCTBI aBCTpaJIONUTEKA,
MUTEKaHTPOIa, HeaHJepTaliblla, KPOMaHbOHIIA), CIENKU WIK U300pakKeHHs] KaMEHHBIX OpyIuit
NEepBOOBITHOTO YenoBeKa (KaMHH-4YOIIEphl, pyOuia, ckpebia), reoXpoHOJIornyeckas Tabiauia,
KoJuteKuus «®opMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX M PACTEHHID.

JlabopaTopHblie U IpaKkTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «/3ydeHne ucKkomaeMbIX OCTaTKOB PacTeHUH M KMBOTHBIX B
KOJUICKLUSAX».

DKCKypcusi «IBOJIIOIUS OPTraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN WITH
KpaeBeAUECKUN My3€eil).
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Tema 3. Oprann3msl 4 OKpPY:KaKIAs cpeaa.

Okonorus Kak Hayka. 3ajaud M pas3felibl  AKOJOTMH. MeTolbl 3KOJIOTMYECKHX
UCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMs ~ OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3AYyILHAs,  IIOYBEHHas,
BHYTPUOPTaHU3MEHHAsI.

Okonoruyeckue (axropsl. Kiaccudukanus skonornyeckux (akropoB: aOMOTHYECKHE,
OMOTHYECKUE U AaHTPOIIOTEHHBIE. J[eiCTBUE SKOJIOTHYECKUX (PAaKTOPOB HA OPTaHU3MBI.

AbGuortnueckue  (akTopel:  CBET, TeMIeparypa, BIaKHOCTb.  DOTONEPHOAU3M.
[TpucnocoOieHns OpraHu3MoB K JEHCTBUIO aOMOTHYECKHX (haKTOPOB. bruojgornueckmue puTMel.

buornueckue ¢dakroppl. Buabpl OMOTHYECKMX  B3aUMOJEHCTBMH:  KOHKYpEHLHS,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Kooneparus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAIM3M, HEHTpanu3M. 3HaueHHe OUMOTHYECKHUX
B3aUMO/ICHCTBUH IS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTMYEeCKHE XapaKTepUCTUKH Momyasiuud. OCHOBHBIE TIOKa3aTelad MOIMYJIALUU:
YHCJICHHOCTh, IUIOTHOCTh, POKIAEMOCTh, CMEpPTHOCTb, NPUPOCT, Murpanus. JluHamuka
YHUCICHHOCTU HOMYJISIMU U €€ PErysIus.

JdemMoHcTpaumMu:

[Toptpetsi: A. I'ymOonpar, K. @. Pynsbe, 3. ['ekkens.

Tabmuubr n cxemsl: kaprta «l[Ipupogasie 30HbI 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuoausm», «llomynsauun», «3aKOHOMEPHOCTH pPOCTa YHUCIEHHOCTH IOMYJISALUU
uHpy3opun-Tydenbkn», «llumessie nenu».

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckre 0COOCHHOCTH PACTCHHIA U3 PA3HBIX MECT
oOUTaHUY.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYyCa.

[Tpaktuyeckas padora Ne 2. «IToacuéT mIoTHOCTH MONYISIIMKA Pa3HBIX BUAOB PACTEHUI.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CUCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoueHo3. CTpykTypsl  OuoleHo3a:  BMJOBaf,
IIPOCTPAHCTBEHHAs, Tpopuueckas (nmuuiesasi). Bunpl-nomunantel. CBs3u B OHMOLIEHO3E.

Okonoruyeckre cuctembl (kocuctemsl). [loHsTHe 00 sKOCcHCTEME UM OHOreoleHO3e.
OyHKIIMOHATBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: IPOIYIEHTHI, KOHCYMEHTBHI, pPEIYICHTHI.
KpyroBopot BemecTB M MOTOK 3HEPrUUM B 3IKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE ITOKa3aTeld HSKOCHCTEMBI: Omomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpaMHJbl: HPOAYKIMM, YUCIEHHOCTH, Ouomacchl. CBoiicTBa
IKOCHUCTEM: YCTOMYUBOCTh, CAMOPETYIIAIHS, pa3BuTre. CyKieccusi.

[TpupoaHble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M peK. ODKOCHUCTeMa XBOHHOIO WU
HMIMPOKOJIMCTBEHHOT O JIECa.

AHTpONOreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOO3KocucTeMbl. buosnoruueckoe u
XO03sICTBEHHOE 3HAUYEHUE arpPOIKOCHCTEM H YPOOIKOCHCTEM.

buopaznoobpazue kak ¢aktop ycroiuuBocty skocucteM. CoxpaHeHHe OMOIOTHYECKOro
pa3Ho0Opa3us Ha 3emIe.

VYuenue B. U. Bepnanckoro o 6muocdepe. I'panuibl, coctaB U CTpykTypa Ouochepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Ouocepbl Kak TIiI00albHONM 3KOCHCTEMBI.
JluHamMuueckoe paBHOBecHe U oOpaTHas cBs3b B OHochepe.

KpyroBopotbl BemecTB M OHWOTEOXMMHYECKHE IHMKIBI JJIEMEHTOB (yIriiepoaa, a3oTa).
3oHanbHOCTH OuOCchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emuin. AHTPONIOTEHHBIE W3MeHeHus B onocdepe. [mobanpHbIE
HKOJIOTUYECKUE MPOOIIEMBI.
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CocyecTBoBaHNE TPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOPa3HOOOpa3Hs KaKk OCHOBA
ycroifunBocty Onochepsl. OCHOBA PALMOHAIBHOIO YIPABICHUS NPUPOIAHBIMU PECypcamMM U MX
UCII0JIb30BaHue. JlocTrykeHus: OMOJIOrMH U OXpaHa MPUPOIBIL.

JdemMoHcTpaumu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

TabGmuupl u cxemsl: «llumeble nenu», «buoneHos: cocraB u cTpykTypa», «IIpupogHsie
coobmiectBay, «llemn mnuraHusY, «OKoJOrHMUecKas mnupamuaa», «buocdepa u YemoBexy,
«JKocuCTeMa IIUPOKOJUCTBEHHOrO Jiecay, «IJKOCHCTeMa XBOHHOro Jjeca», «buonenos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINIOT€HHbIE BO3JEHCTBUS HA IPUPOLYY,
«BaxkHeime MCTOYHMKM 3arpsi3HEHUs BO3/yXa M TIPYHTOBBIX BOi», «llouBa — BakHeimas
cocraistroas ouocheps», «PakTopsl Aerpaganun nousy, «IlapHukoBbIil 3¢ hexTy, «PakTopsl
PaMOaKTUBHOIO 3arps3HeHus buocdeprl», «O0mmas cTpykTypa ouocheps», «Pacnpocrpanenne
XKHU3HU B Omocdepe», «O30HOBBIN 3Kpan Ouocheps», «KpyroBopor yrieponga B Ouocheper,
«KpyroBopot a3ota B mpupoae».

O6opynoBaHue: MO/Ieb-aNIIUKaLUs «Tunuynsie OHOLIEHO3bD», repbapuit
«PactutenbHble  coobmiecTBa»,  koiulekuuu — «buomenos», «Bpenutenun — BakHeMIIMX
CEJIbCKOXO3SMUCTBEHHBIX KYJIbTYp», TIepOapuM U KOJUIEKIIMM pPACTEHUHM U KUBOTHBIX,
INPUHAAISKAIINE K pa3HbIM 3KOJOIMUYECKUM IpymmaM oxHoro Buja, Kpacnas kaura Poccuiickoit
®denepauu, H300paKEHUS OXPAHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.
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ITNIAHMPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 BUOJIOI'MU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

Cormacao ®I'OC COO, ycraHaBIMBalOTCA TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHS
00yJarIUMUCS IPOrpaMM CPeTHEro 00IIero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JNHMYHOCTHBIX pPE3yJIbTaTOB OCBOCHHsA IpenMera «bHosorus» BbIIEICHBI
CIIEAYIOIIHE COCTABJIAIONIME: OCO3HAHHE OOy4YaroIUMMCA  POCCHHMCKOM  Tpa)IaHCKOMH
UJCHTHYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEAEICHUIO,
HaJIMYMe MOTHUBALMU K OOydYeHHUIO OHOJIOTWH, IIeJICHANpPaBICHHOE pPAa3BUTHE BHYTPECHHHUX
yOeXIeHUI JIMYHOCTH Ha OCHOBE KJIKOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPaAULUN Pa3BUTHA
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYalOMIMXCSl PYKOBOJCTBOBAThHCS B
CBOCM  JEATEIBHOCTH  LI€EHHOCTHO-CMBICIOBBIMM ~ yYCTAHOBKAaMH, IPUCYLIUMH  CHCTEME
OMONIOrMYecKOro 00pa3oBaHMs, HAIMYHE HKOJIOTHYECKOrO IPAaBOCO3HAHMS, CIIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTD )KU3HEHHBIC TUIAHBIL.

JInyHOCTHBIE pe3ynbTaThl OCBOCHMs Ipeamera «buosorus» AOCTHUTaroTCs B €IMHCTBE
y4eOHOI W BOCHUTATENbHOM JESTEIbHOCTH B COOTBETCTBUM C TPATULMOHHBIMU POCCHUHCKHUMU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTSMM, IIPUHATHIMU B
oOmiecTBe MpaBWIaMd M HOPMaMHU MOBEICHHMSI M CIOCOOCTBYIOT IPOLECCAM CaMOIIO3HAHMUA,
CaMOBOCIIMTAHUs M CaMOPA3BUTHs, PA3BUTHsI BHYTPEHHEH IO3HULHMM JIMYHOCTH, NMAaTPUOTU3MA,
YBa)XXCHHsI K 3aKOHY M IIPaBOIIOPSIKY, YEJIOBEKY TPyJda U CTApLIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAaClE€IWI0 M TPaAULHUIM
MHOTOHAallMOHAJIBHOTO Haponaa Poccuiickoit @enepanuu, IPpUPOAE U OKPYKAIOIIEH Cpele.

JIMYHOCTHBIE Pe3yNabTaThl OCBOSHHS YU4eOHOTO mpenMeTa «bHoiaorusy ITOMKHBI OTpaXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpEHHEH
MO3ULIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTAllMi, ITO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHMCKOrO  OOIEeCTBa,
paclIMpeHue >KM3HEHHOIO OIBbITa W OIbITA ACSITENBHOCTH B IIPOILECCE pealn3alli OCHOBHBIX
HaIIpaBJICHUN BOCIIUTATEIbHOM IEATEIIBHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydarolmerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00IIECTBa;

OCO3HaHHME CBOMX KOHCTUTYIIMOHHBIX IpaB M OO0S3aHHOCTEH, YBaKEHUE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH NEATEIbHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U IT03HABATENIbHBIX 3a/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpeNeNATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUIEHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JICHCTBHSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYJbTYPHBIMA EHHOCTSAMU U COLUAIBHBIM
MIOJIOKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHHUS Y4eOHBIX,
[IO3HABATEIIBHBIX U HCCIIEIOBATEIbCKUX 3a/1ad, YBAXKUTEIBHOIO OTHOUICHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOIO COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMSA:
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c(OPMHPOBAHHOCTH POCCUIUCKOI IpaXK1aHCKOW WIACHTUYHOCTH, TATPHOTH3MA, YBOKEHUS K
CBOEMY HAapoAy, 4yBCTBAa OTBETCTBEHHOCTH Iepel PonuHON, ropAaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBO# A3bIK U KYJIBTYPY, IPOLIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWIO M IAMITHUKAM IPUPOJIBI,
JnocTuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBIIEHHE M pa3BUTHE
OMoI0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTUH B IIO3HAHUU 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uelHas yoexx1EHHOCTh, TOTOBHOCTh K CIYKEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUKCKOr0 HApOAa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIIOCOOHOCTh OIICHUBATh CUTYallMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIyIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOTO MPUHATUS LIEHHOCTEH CEMEHHOMN XU3HH B COOTBETCTBUU C TPAJULIMSIMH HAPOJOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMAHKE AMOLIMOHAJILHOTO BO3/1EUCTBUS AKUBOUM NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATh
KayecTBa TBOPYECKOMN JIMUHOCTH;

5) ¢usuyeckoro BoOCHMTAHHMS, (POPMHPOBAHHUA  KYJIbTYPbI 3J0POBbS H
IMOLMOHAJIBLHOIO 0JIArONoJIy4usi:

NOHMMAaHME U peau3alys 3/0poBoro U 6e30macHoro odpasa >KU3HU (310pOBOE NMUTAHHE,
coOI0ieHre TUTUEHUYECKUX MPaBUWJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXa,
perynsipHas (u3nueckass aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUUYECKOMY 3/10POBbIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0€3011aCHOTO
MOBE/ICHUS B CUTYaLUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HaHME MOCJIEJICTBUM M HENPUSATHS BPEAHBIX NPUBBIYEK (YMOTPEOJIECHUS ajKoroJs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOT0 BOCIIUTAHMSA .

TOTOBHOCTb K TPYJYy, OCO3HaHKE LIEHHOCTU MacTepCcTBa, TPYy0Jt00ue;

TOTOBHOCTbH K aKTUBHOM AESTEIbHOCTH TEXHOJIOTMYECKON U COLMAIbHON HANPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBAaTh, IUIAHUPOBATH U CAMOCTOSITEJIBHO  BBIMOJHATH — TaKylo
JESATEIIBHOCTB;

UHTEpEC K pa3iuyHbIM cepam mnpodeccrnoHalbHON AesTeNbHOCTH, YMEHHE COBEpIIATh
0CO3HaHHBII BEIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE TIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
YKU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIecCO00pa3HOoe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJIOTMYECKON KYIbTYphl: MpUOOpETEeHHE OIbITa IIAHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCJIEICTBUH ISl OKPYKatoIEel Cpeibl;

0CO3HaHME TTI00ATBHOTO XapaKTepa 3KOJOTMYECKUX Mpo0IeM U IMMyTel UX pelIeHus;
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CHOCOOHOCTh HMCIIOJIB30BaTh NMPHOOpETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U YMEHUS
IpU pEIIeHUuH MpoOJseM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHHEM (CcOOIIOAEHNE
IIpaBWJI IIOBEJIECHUS B INPHUPOJE, HANPABICHHBIX HAa COXPAHEHHUE DPABHOBECUS B 3KOCHCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEINPUATUE IEHUCTBUM, NPUHOCAIIMX BpEI OKPYKAOLICH HPUPOIHON cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNnpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HQJINYME PA3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, JKOJOTHYECKOM KyJIbTYphl, OIbITa
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHOM, KOMMYHUKAaTHBHOM W COLIMAIBHOM NpakTHKE, TOTOBHOCTHM K Y4YacTHIO B
IIPAKTUYECKOHN AEATEIbHOCTH 3KOJIOTNYECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHsL HAyKl M OOLIECTBEHHOM IPAaKTUKH, OCHOBAaHHOIO Ha JUalore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MTOJIUKYIBTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKON KYJIbTYphl KaK CPECTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHUMaHue cneuu(uky OHONOrMHM Kak HayKH, OCO3HaHMs €€ posid B (OPMHPOBAHUU
PalMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3aHNHU LEIOCTHOTO MPECTABICHUS 00 OKpYKaloIeM
MHUpe KaKk O €IUHCTBE IpUPOAbI, YelOBeKa U oOmecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pEIICHUH MTPOOIIEM COXPAHEHHS MPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIM3ALMU: 0OeCreueHus
HOBOT'O YPOBHSI Pa3BUTHSl MEIULIMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BBIX0Ja U3 IN100aIbHBIX
HKOJIOTMYECKUX NPOOJIeM U oOecreueHus nepexoia K yCTOH4MBOMY Pa3BUTHUIO, PAllMOHATIbHOMY
UCIIOJIb30BAHUIO MPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUU OMOJOTWYECKUX 3HAHWI B LIEJISIX MOBBIMICHUS OO0IIeH
KYJIBTYpBl, €CTECTBEHHO-HAyYHON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIMOHAJIbHON
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMoil Ipu U3yu4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB ITO3HAHUS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4aeMble 3HAHUS JUIsl aHaidu3a U OOBSICHEHWS SBJICHUUN
OKpPY’KaIOIIero MHpa M MNPOMCXOIAIIMX B HEM H3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHS Ha OCHOBE HAay4dHbIX ()aKTOB M MMEIOIIMXCA JAHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs pelleHus
npo0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH J1eATeNIbHOCTH, TOTOBHOCTh OCYILECTBISATh MPOEKTHYIO U
MCCIIEIOBATEIBCKYIO ACSITEIIBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAaHMM 1O OHMOJOTMHM B COOTBETCTBHUM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MetanpeameTHble pe3ysbTaThl OCBOEHHUsI ydeOHOro mpeamera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHS] OOYYAIOIIMXCS  MEKIUCUUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJIEHUE, TPOLECC, CHUCTEMa, HAy4YHbIM (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/eHNe, U3MEpEeHUe, HKCIEPUMEHT M JPYTUX), YHUBEpCAJIbHBIE
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yueOHble JeiicTBUs (TO3HABaTeNbHbIE, KOMMYHUKATUBHBIC, PETYJIATUBHBIC), 00ECIIEUMBAIOIINE
dbopMupoBaHre (QPYHKIMOHAIBHON I'PaMOTHOCTH U COIMAJIBbHOM KOMIETEHLHH O00YyYaroIuxcs,
CIIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JAEWCTBUS B I103HABATEIbHOU U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3ysbTaThl OCBOSHHUS MPOrpaMMbl CpeIHEro ooiiero odpazoBaHUs
JIOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyaJU3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a,
CHHTE3a, CpaBHEHHMA, KIACCU(PHUKAIMM, OOOOIIEHUs), PACKPHIBATh CMBICT OHOJIOIMYECKHX
MOHTUN (BBLIEIATH UX XapaKTEPHbIC IPU3HAKH, YCTAHABIUBATh CBSI3U C APYTUMU MOHITUSIMHU);

ONpEAeNATh LEIN JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUU HX JOCTUIKEHHUS,
COOTHOCHUTD PE3yIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IETISIMU;

UCTIOJIB30BaTh OMOJIOTHUECKUE TMOHATUSA s OOBsSCHeHHS (AKTOB W SIBICHUH KHUBON
PUPOJIBI;

CTPOUTh JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIC, JEAYKTUBHbBIE, I10 AaHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EeH U
OTHOIIICHUN B M3y4YaeMbIX OHOJOTUYECKHX OOBEKTax, a TaKkKe MPOTUBOPEUYHH pa3HOTro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALMOHHBIX UCTOUHUKAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHaIM3a UMEIOIINXCS MaTEePUAITbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIIBHOCTb, OLIEHUBAaTh COOTBETCTBUE PE3YJILTATOB ILEJSM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATH padOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOHMHUPOBaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE NeiCTBUS:

BJIQ/IETh HaBBIKAMM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEIbHOCTH, HaBbIKAMU
paspelnieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelIeHUs IPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB ITO3HAHUS;

MCIIOJIb30BaTh Pa3JIM4YHbIE BBl JACATEIBHOCTH [0 IOJYYEHHUIO HOBOTO 3HAHUA, €ro
MHTEPIIpETAllUY, NPeoOpa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

(dbopMupOBaTh HAYYHBIH THI MBIIIJICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHATUSMU U METOAAMU;

CTaBUTh W (GOPMYIUPOBATH COOCTBEHHBIE 3aJa4d B 00pa30BaTENbHOW ACSITEIBHOCTH
JKU3HEHHBIX CUTYalLMSIX;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUTATh
TUIOTE3y €€ pelIeHMs, HaxOOuUThb AapryMEHThl Ui J0Ka3aTelbCTBA CBOMX YTBEPXKICHUH,
3aJjaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

QHAIN3UPOBATh TIOJYYEHHBIE B XOJE€ PpELIEHWS 3aJaud pPe3yibTaTbl, KPUTHUYECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATh IPUOOPETEHHBIN OMBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIM MOUCK MEpeHoca CPEeACTB U CIOCOOOB JIEHCTBUS B
po¢eCCHOHATILHYIO Cpeay;



,ﬂ,OKyMEHT noanucaH 3J'IeKTpOHHOI7I noanuncbio.

yMETh TEpEHOCUTh 3HAHMS B  TIO3HABATEIBHYIO M  MPAKTHUYECKYI0  0OIacTH
KU3ZHEJESATEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIC WJEH, IpeajaraTb OpPUTHHAIIbHBIE MOJXOAbl U pEUICHHs, CTaBUTh
Ipo0JIEMBI U 3a/1a4H, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOYHUKAX HH(pOpMaImu (TEKCTe ydeOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JUTeparype, OMOJIOTHYECKUX CIIOBApAX U CHPABOYHMKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBAaTh HH(POPMALMIO PA3IUYHBIX BHIOB U (HopM
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

dopMynHupoBaTh 3ampoOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJABbI IMPH IOHCKE U O0TOOope
Ounonoruueckoi nHGoOpMauu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YU4EOHbBIX 33/1a4;

npuoOpeTaTh ONBIT KCHOJIB30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3INYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO (OpPMY TPEACTABICHHUS OHOIOTHYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpamMmbl, TAOIUIIbI, PUCYHKHU U IPYTOe);

UCTIOJIB30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa IMpH paboTe C OHMONIOTHYECKOMH
uH(popMaliel: NPUMEHITh XUMUYECKUe, PU3NYECKUe U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATYpPY, HCIIONB30BaTh W TMPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIAJ€Th HABBIKAMU PACIO3HABAHUS H 3alMTHl WHpOpMaNMU, HHOOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OgiaieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMKA BO BceX cepax >KM3HM, aKTHBHO y4acTBOBATh B JUAJIOTE
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 33JaBaTh BOIPOCHI, BHICKA3bIBAThH
CYXKIECHHUSI OTHOCUTEJIbHO BBINOJHEHMSI Npe/ylaraeMoi 3aJaud, Y4YWUThIBaTb WHTEPEChl U
COIIACOBAHHOCTH MO3ULUI APYTUX YYaCTHUKOB JUAJIOTa WM JUCKYCCHH);

pacno3HaBaThb HeBepOasibHblE CpencTBa OOLIEHUS, MOHUMAaTh 3HAUYE€HUE COLHUAIbHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHUSI KOHQIMKTHBIX CUTYallul, YMETh CMAT4aTh KOH(QJIUKTHI U
BECTH MEPErOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS U B3aMMOJEHCTBHS, MOHUMATh HaMEPEHUs
JIPYTUX JIOAEH, MPOSBIATh YBAXKUTEIbHOE OTHOLIEHHE K COOECeIHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cCOBMeCTHAsI 1eSITeJIbHOCTh:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelieHny OMOoJ0THYecKor mpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH peLLICHUH y4eOHOM 3aauu;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX IEHCTBUI C y4u€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4lI€Ha KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOM JESTEeIbHOCTH, OPTraHW30BBIBaTH M KOOPJIWHUPOBATH
JOEUCTBUS MO €€ JOCTM)KEHMIO: COCTaBIAThH IUIaH JEWCTBUH, paclpedciiaTh poJid € Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAXKJIOTO YYaCTHHUKA KOMaH/bl B OOLINI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE IIPOEKTHI, OLIEHWBATh HAEHU C IMO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;
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OCYLICCTBIISATh TIO3UTHBHOE CTPATETHUECKOE TIOBEACHHE B PA3IMYHBIX CHTYaIUsX,
HPOSIBIISITH TBOPYECTBO U BOOOpakeHHE, OBITh MHUIIMATUBHBIM.

OBJ1ajieHNe YHHBEPCAILHBIMHU PEryIsiTHBHBIMH 1eCTBUSIMU:

1) camoopranu3amusi:

UCIIOJIb30BAaTh OHMOJIOTMYECKUE 3HAHWS JJIsl BBIABJICHUS NTPOOJIEM W WX pEIICHHS B
KHM3HEHHBIX M Y4EOHBIX CHTYaIIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHI 1IEJIEBbIC U CMBICIIOBBIC YCTAHOBKH B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 3I0POBBIO
OKPYKAIOIIHX;

CaMOCTOSATENIFHO OCYIIECTBISATh MO3HABATENbHYIO JEATEIBHOCTh, BBIIBIATH MPOOIEMBI,
CTaBUTh W (OPMYIHMPOBATH COOCTBEHHBIC 33/Ja4l B 0Opa30BATENBbHOW JESITEIBHOCTH U
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PELIeHUs MPOOIeMbl ¢ YIETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEAIIOYTEHHIA;

JIaBaTh OIICHKY HOBBIM CUTYallUsIM;

PaCHIMPATH paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX IPEIOYTECHHIA;

JIeNlaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CHOCOOCTBOBATH ()OPMUPOBAHHIO M TIPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JIaCTIX
3HAHMH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTEIbHbIN U KYJIBTYPHBIA YPOBECHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCHTh KOPPEKTHBBI B JIESTEIBHOCTH, OLICHHBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIaZICTh HABBIKAMH TIO3HABATEILHON peIeKCHU KaK OCO3HAHMsI COBEPLIAEMBIX JACHCTBUI
Y MBICIMTENBHBIX MPOIECCOB, X PE3YJILTATOB M OCHOBAHUM, HCIOJIB30BATh MPUEMBI peIICKCUH
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO MPHUHUMATH PEIICHHS 110 UX CHIKCHHIO;

NPUHUMATh MOTHUBBI M aPT'YMEHTBI IPYTUX NPU aHAIN3E PE3yIbTaTOB IESTEIbHOCTH;

3) npuHATHE Ceds1 U IPYrUX:

NpUHUMATh ce0sl, MOHUMast CBOU HEOCTATKU M JOCTOMHCTBA;

NPUHUMATh MOTUBBI M aPT'YMEHTBI IPYTUX TIPU aHATU3E PE3YJIbTAaTOB JCSTEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO IPYTUX Ha OIIMOKH;

pa3BUBaTh CIIOCOOHOCTh TOHUMATh MU C TIO3UIIUH JPYTOro YeIOBeKa.

MNPEIMETHBIE PE3YJIBTATHBI

[TpenmeTHbIe pe3ynpTaThl ocBoeHus nporpamMmmbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEHMIO, HMHTEpPIpPETAalMd U MpeoO0pa3oBaHUIO 3HAHUM, BUIbI
JeSITeIBbHOCTH 10 MOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHWH B Pa3IUYHBIX y4eOHBIX
CUTyallusiX, a TaKKe B pEaJbHBIX >KU3HEHHBIX CHUTYyallUsIX, CBS3aHHbIX ¢ Ouosorueil. B
nporpaMMe NpeAMETHBIE Pe3yJIbTaThl IPEICTaBIEHBI M0 ToJaM 00yUeHHS.

[IpenMeTHbIe pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OMOJIOTMHM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMUPOBAHHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MHUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUUCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, pyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEpP)KaHWE OMOJOTHYECKMX TEPMUHOB U TOHATUM: KHU3HB, KJIETKa,
opranusM, Meraboiau3sM (0OOMEH BEIeCTB M  MpEeBpalleHHWe DHEPruu), TOMeocTa3
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(camoperynsuusi), YpOBHEBas  OpraHu3allMsl  JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEIEHHUE
(penpoaykuusi), HaCJIeACTBEHHOCTh, K3MEHUYUBOCTh, POCT U PAa3BUTHE;

YMEHME M3J1araTb OMOJOTMYECKHE TEOPUM (KJIETOYHAs, XPOMOCOMHAas, MYTallMOHHa,
HEHTpaJbHas JOTMa MOJIEKYJIsipHOM Owosyorun), 3akoHbsl (I'. Mennens, T. Moprana, H. N.
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOKICHUS KyJIbTypHBIX pacteHuit H. U.
BagunoBa), onpeaensTe rpaHUIbl KX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHUE BIAaJIeTh METOJaMH HAy4YHOTO MO3HAHUS B OMOJOTWHU: HAOJIOJCHHE M OIMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUM, OpraHu3alus ¢ MpOBEAeHHE OHOJIOTHYEeCKOro
AKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJYYEHHBIX PpEe3yJIbTaTOB, HCIOIb30BAHHBIX HAYUHBIX MOHSTHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIIEIATh CYLIECTBEHHbBIE NPU3HAKA BUPYCOB, KJIETOK IPOKAPHUOT U FYKApHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOLIECCOB: 0OMEHa BELIECTB U
IpeBpalleHus] YHEPruu B KIEeTKe, (OTOCHHTE3a, IMIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJ0TBOPEHUS, Pa3MHOKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opraHu3ma (OHTOTCHE3);

yYMEHHUE TPUMEHSTH MOJTy4YeHHBIC 3HAHUS I OOBSICHEHUs OMOJOTHYECKUX TPOLECCOB U
SIBIICHUH, 17151 IPUHATUS MPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C ENIbIO O0eCTIeueHust
0€30MacCHOCTH CBOErO 3JI0POBbS U 37J0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUs HOpM
rPaMOTHOTO TMOBEACHHUS B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHWE HEOoOXOIUMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH JJs palKdOHAJIbHOTO
MPUPOJOTOIB30BAHMS;

YMEHME peIllaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpEIlMBaHUE, CIETUNIEHHOE HACJEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIUBAHUS
JUISL TIpe/IcKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JTAOOPATOpHBIE U MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
pabote ¢ y4eOHBIM U 1a00paTOPHEIM 000PYIOBAHHEM;

yYMEHUE KPUTHUYECKH OLIEHUBaThb M WHTEPHPETHPOBATH HMH(OpMAIUIO OHOJIOTHYECKOrO
COJIep’KaHusl, BKIJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 PA3IMYHbIX HCTOYHUKOB (CpElCTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepUalibl), STUYECKHE aCHEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJIOTUY, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTb COOCTBEHHbIE NHCbMEHHBIE M YCTHbIE cOOOIIeHus, 00001mas
OMOJOTMYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOECHUs yueOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MeCTe W POJM OMOJIOTMM B CHUCTEME HAy4YHOI'O 3HaHUs
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUIs PEeLIeHNs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh CO/IepKaHUE OMOOTUYECKUX TEPMUHOB U MOHSATHH: BUJ, TOMMYJISIINS,
reHO(OH[, HBOJIOLMS, JBIKYIIHE CHJIbl ((aKTOpPbl) SBOJIOLUHU, MPHUCIIOCOOICHHOCTD
OpraHU3MOB, BHJ000pa3oBaHUE, JKOJOrM4eckue (HaKToOpbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLEHTHI, LIENH MUTaHHs, YKOJIOTHUecKas MupaMua, OuoreomneHos, ouochepa;

yMEHHME Wu3araTb Ouosnoruueckue Teopuu (dBomounoHHass Tteopus Y. Jlapsuna,
CUHTETHYECKasl TEOPUs SBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apozsimeBoro cxoacrsa K. M.
bapa, dyepenoBaHus TiaBHBIX HampaBieHuM u nyted somounu A. H. CeseproBa, ydeHus o
6uocdepe B. U. BepHajckoro), onpenensiTe rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHE BJa/IeTh METOJAaMH HAay4yHOTO MMO3HaHUS B OMOJIOTMU: HAOIIOAEHHWE M OMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SIBJIEHUI, OpraHu3alus M IPOBEJCHHE OHOJOTHYECKOTrOo
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HKCIIEPUMEHTA, BBIJBI)KEHHE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HUCCIECAYEMBIMU
BEJIMYMHAMHU, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTAaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHH,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BBIBOABI HA OCHOBAaHUHU MOJYYEHHBIX PE3yIbTaTOB;

YMEHUE BBIIENATh CYIIECTBEHHbIE TPU3HAKH CTPOECHUSI OMOJIOTMUECKUX OObEKTOB: BUJIOB,
HOMYJSIUH, TMPOAYIEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOTCOIEHO30B U HIKOCHUCTEM,
OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, JACUCTBHUS KOJOTMYECKHX (DaKTOpOB Ha
OpraHu3MBl, IEPEHOCA BEILECTB U MTOTOKA SHEPIMH B IKOCUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUI
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB M OHMOTCOXMMHUYECKHUX LHUKIOB B
ouocdepe;

YMEHUE TPUMEHSTH MOJIy4YeHHbIC 3HAHUS I OOBSCHEHHUS OMOJIOTHYECKUX IMPOILECCOB U
SBJICHUM, JIS1 IPUHATHSA IPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HHU C LI€JIbI0 00eCIIeUeHus
0€30MaCHOCTH CBOEr0 3JI0pPOBbS U 3JJ0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOEHUS HOpPM
IPaMOTHOTO IOBEJIEHHUSI B OKPYXAIOLIEH NPUPOIHONW cpele, MOHMMaHHE HEOOXOIUMOCTH
UCTIOJIb30BaHUS JOCTIKEHHH COBPEMEHHOM ouonoruu Uit panroHaIHLHOTO
IPUPOONOIb30BAHNUS;

YMEHHUE pelIaTh JJIEMEHTapHbIe OMOJOTHMYECKHE 3a/laud, COCTABIISATH CXEMBI IepeHoca
BEILIECTB U SHEPIUU B SKOCUCTEMax (LIeNy MUTaHUs);

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M TPAKTUYECKHE PadOThI, COONIONATh MpaBWIIa TPU
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

yYMEHHE KPUTHYECKH OIICHHWBATh M WHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHMUA W3 Pa3IMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOi WH(pOpPMANWHK, HAYYHO-TIOMYJSIPHBIE MaTepuallbl), pPacCMaTpPUBAaTh TJI0OAIBHBIC
9KOJIOTHYECKHE MTPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

yYMEHHE CO3]aBaThb COOCTBEHHbIE NMCbMEHHBIE U YCTHbIE COOOIIeHUs, 00o0Imas
Ouosornyeckyro WHGPOPMANMI0O W3 HECKOJIBKHX HCTOYHHMKOB, TPAaMOTHO HCIOJBh30BATh
HNOHATUIHBIN annapaT OMOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM
Ne /it Kontpoabnbie Ilpakruueckne (uupposbie)
IporpaMmmsl Bceero
padoThI padoThI oOpasoBaTe/IbHbIE
pecypchl
bubnunoreka LIOK
! bronorns kak Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBble CHCTEMBI U X OpraHu3aIus 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
4 JKuzHenesaTeabHOCTb KJIETKU 6 1 ﬁgg;?/(;ée%ascﬁ)?'ﬁﬂ 41292
5 PazMHOkeHUE 1 HHAMBUAYATBLHOE PA3BUTHE 5 1 bubmuoreka [IOK
OpraHHU3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh U NBMEHUMBOCTh 8 15 bubnuoreka [{OK
OpPraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 1 bubnnorexa [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa OK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 4



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
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11 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/m Kontpoabnbsie  IlpakTuueckue (uupposbie)
NPOorpaMMsbl Bcero
padoThI padoThI oOpasoBaTe/IbHbIE
pecypchl
bubnunoreka LIOK
1 IBOMOIHONHAS OHOTOTHA 9 1 https://m.edsoo.ru/7f41lcc74
2 Bo3HuKHOBEHHE U pa3BUTHUE KU3HU Ha 9 1 05 bubnnorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Oprauus3Mbl ¥ OKpY’Karolas cpeia 5 1 bubmorexa LIOK
p pysarotia cpeit https://m.edsoo.ru/7f4lcc74
bubmuoreka [{OK
4 Coo01iecTBa 1 SKOJIOTHYECKUE CHCTEMBI 9 1 hitps://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 bubmorexa LOK
P p https://m.edsoo.ru/7f4lcc74
OBIIEE KOJIMYECTBO YACOB I10 34 2 25

[NPOTPAMME



https://m.edsoo.ru/7f41cc74
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KAJIEHIAPHO-TEMATHUYECKUM ILIAH

10 KJIACC
KosaunuyectBo
Ne n/m Tema ypoka JacoB DJIeKTpoHHbIe HU(pPOBbIE
Bcero o0pa3oBaTe/bHbIE PeCypChl
bubmuoreka [JOK
1 Buosnorus B cucteme Hayk 1 https://m.eds00.ru/863e6122

MeTtoapl no3Hanus xuBor npupobl. [Ipaktuueckas padora Ne 1

https://m.eds00.ru/863e632a

bubmuoreka [JOK

2 «Hcronb30BaHKe pa3IMUHbIX METOJOB MPU U3yUYECHUU 1 https://m.eds00.ru/863e6122
OHOJIOTHYECKUX OOBEKTOB)
3 buonornueckne cucTeMbl, IPOLECCHI U UX U3YUCHHE 1 Bnbimorexa LOK
> Tpol ya https://m.edso0.ru/863e6564
4 XUMHUYECKUN COCTaB KJIETKU. Boa 1 MUHeEpaJILbHBIE COJIA 1 ubmiorexa [JOK
- DOA, p https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 benxu. Coctas u cTpoeHue 0enkoB 1 https://m.eds00.ru/863e6h72
o | e S s Tebopnoges [ B oK
- https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha MpUMepe aMIIIa3bl WM KaTauasbl)»
but6mmorexa [IOK
! YreBomeL. JIHmmeT 1 https://m.edso0.ru/863e6870
bubmuoreka [JOK
8 HyxuenHoBbe KHCIOTHL ATD 1 https://m.eds00.ru/863e6d5c¢c
9 Ucrtopus u MeToabl n3yuenus kinetku. Kierounas teopust 1 bubmmorexa [JOK
P a yd ‘ p https://m.edso0.ru/863e6e88
10 KieTka xak mejocTHas )KUBasg CUCTEMA 1
Copoeme ol e, eparo B LOK
11 ya p p ’ - P 1 https://m.edso00.ru/863e6ff0

OakTepHii Mo MUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpEnapaTax u
UX ONHUCAHHUE»

https://m.eds00.ru/863e716¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
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bu6mmoreka [JOK
12 Obuen BemecTs WK METa00MmIM https://m.eds00.ru/863e766¢
bubmuoreka [JOK
13 DOTOCHHTE3. XeMOCHHTES https://m.eds00.ru/863e7c98
. bubnmoreka [JOK
14 OHepreTHecKuit 0bmen https://m.edso0.ru/863e7aae
15 Taboparanian pabora N3 <l agmonamms vatron » KreTKX BuGmorexa LIOK
- https://m.edso0.ru/863e7dc4
KOHYHMKA KOpEIIIKa JyKa Ha TOTOBBIX MUKPOIIpErapaTax»
16 Buocunres Oenka. Peaknuss MaTpu4HOro CHHTE3A Enbmorexa IOK
- +eAKIL p https://m.eds00.ru/863e796e
bubmuoreka [JOK
17 Tpancnsanus — OnocuHTe3 OenKa hitps://m.eds0o.ru/863e796¢
bubmuorexa [JOK
18 Hexuerounbie pOpMBbI )KU3HU — BUPYCHI https://m.edso0.ru/863e7540
bu6mmoreka [IOK
19 ®opmbl pa3MHOXKEHHSI OPTaHI3MOB https://m.edso0.ru/863e81b6
https://m.eds00.ru/863e831e
N bubmuorexa [JOK
20 Me#o3 https://m.edso0.ru/863e7f4a
p | Sl e e e, Omoeepes BuGorea 10K
patop P - ya p https://m.edso0.ru/863e81b6
KJICTOK Ha TOTOBBIX MHKPOITpErapaTax»
22 WuauBuyanbHOE pa3BUTHE OPTaHU3MOB bubnmorexa LIOK
https://m.edso0.ru/863e8436
23 I'eHeTKa — HaAyKa O HACIEICTBEHHOCTA U U3MEHYHUBOCTHA Enbmiorexa LIOK
YK a https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTH HACEA0BaHUS TPU3HAKOB. MOHOTHOpHIHOE bubmuorexa [JOK
CKpeIllMBaHUe https://m.edso0.ru/863e8878
o5 JluruOpuHoe CKpemuBaHue. 3aKOH HE3aBUCUMOTO but6mmoreka [IOK

HaCJICOAOBaHUS ITPU3HAKOB

https://m.eds00.ru/863e89a4



https://m.edsoo.ru/863e766c
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CuerieHHOE HaclieioBaHue Ipu3HaKoB. Jlaboparopuas padota

26 Ne 5 «M3yuenue pe3ynbTaToB MOHOTHOPHIHOTO H 1 bubnmoreka [JOK
JUTHOPUIHOTO CKPEIIUBAHKS Y APO30(HIIBI HA TOTOBBIX https://m.edso0.ru/863e8c60
MUKpOTIperaparax»»

27 I'enetuka nona. HacienoBanue npu3HaKkoB, CLEIUICHHBIX C 1 bubmmorexa [IOK
HOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HeHacnencTBeHHAas U3MEHYUBOCTb.

28 Jlaboparopnas padota Ne 6. M3yuenue mouuKkanmoHHOM 1 bubnuoreka [JOK
WU3MEHYMBOCTH, IOCTPOCHUE BaPUAIIMOHHOTO Psiia U https://m.edso0.ru/863e8efe
BapHallMOHHON KPUBOM»

w | OIS e Tabopriop eors 87 [ Bk

https://m.edsoo.ru/863e8efe
MHUKpOTpenaparax»»
bubmuoreka [JOK

30 I'enerika senoseia . https://m.edso0.ru/863e8d78

31 PesepubIiil ypok. O606m1eHne no temMe «HacnenctBeHHOCTD U 1
W3MEHYUBOCTh OPTaHU3MOBY

32 CenexIius Kak HayKa ¥ IMpoIiece 1 bubmorexa [IOK

https://m.edso0.ru/863e9214

33 MeTobI ¥ JOCTUKEHHSI CEJICKIIUU PACTEHUH U )KUBOTHBIX 1 bubmmorexa [TOK

https://m.edso0.ru/863e9214

34 buorexHoorus Kak oTpacib NPOU3BOJICTBA 1 bubmorexa HOK

https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
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
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11 KJIACC
KoimuecTBo
Ne n/m Tema ypoka 4acoB JIeKTPOHHBbIE NN (pPOBbIE
Bcero o0pa3oBaTesbHbIe pecypchl
1 DBOJIIONHS U METOJIbI €€ U3yUCHUS 1 BH6H_HOTeKa LOK
https://m.edso0.ru/863ea20e
2 HcTopus pa3BUTHS NPECTABICHUN 00 3BOIONNN 1 BH6H_HOTeKa LIOK
https://m.eds00.ru/863e9570
bubnmnoreka HOK
3 Muxkpossomows L https://m.edsc%lo.ru/863e9cle
f oo v o e LOK
https://m.eds00.ru/863e99c6
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIOKy1IME CHITBI (3JIEMEHTapHbIE (PAKTOPHI) IBOIIOLIUH 1 BH6H_HOTeKa L1OK
https://m.edsoo.ru/863e9da4
6 EcrecTBenHsbIi 0TOOp M €10 (hopMBI 1 ﬁtptlgsj,j:l;[/(r);zijasc]i?}lf/863e9e 40
Pe3ynpTaThl 3BOJIIOLNN: TPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
BU000pa3oBanue. JlabopaTopHas padora Ne 2 «Onucanue bubnmnorexka HOK
! MPUCIIOCOOJICHHOCTH OpTaHU3Ma U €€ OTHOCHUTEIBHOTO . https://m.edso0.ru/863e9fde
XapakTepa
8 Hanpasnenus u myTu MaKpOdIBOIIOIHH 1 bubmorexa [IOK
https://m.edso0.ru/863e9cle
9 HeoOpatumocTs 3BoIIONINN 1
10 HcTopus xxu3Hu Ha 3eMile U METOJBI €€ U3yUEHUs 1
11 ['unoTte3sl MPOUCXOKIAECHUS KU3HU HA 3eMIle 1 bubmorexa LOK
https://m.edso0.ru/863ea5a6
12 Pa3BuTHe )u3HM Ha 3eMJIe 110 3paM U [epuoiamMm 1 bubmorexa LIOK
https://m.edso0.ru/863ea6be
13 OCHOBHBIE 3TaIbl YBOJIIOIIUN PACTUTEIILHOTO U YKUBOTHOTO 1 but6mmoreka [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
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mupa. [Ipaktudeckas padora Ne 1 «3ydeHne uckornaeMbprx
OCTAaTKOB PACTEHUM U )KUBOTHBIX B KOJJICKIIHSIX)

https://m.edsoo.ru/863ea8hc

14 CoBpemeHHas cucTeMa OpraHu4eckoro Mupa BH6H_HOTeKa LOK
https://m.edso0.ru/863ea48e
15 DBOJIIOLMS YeJIOBEKa (AaHTPOTIOTEHE3) BH6H_HOTeKa LOK
https://m.edso0.ru/863eac2c
16 JIBmokymiue cuibl (pakTopbl) aHTPOIIOTeHe3a ﬁgggﬁ;:iiiﬂﬁl%%a 444
17 OcCHOBHBIE CTaIUU 3BOJIIOLUHU YEJIOBEKA
18 UYenoBeueckue pachl M MPUPOJHBIC 1AM TAllUU YeJIOBEeKa BHGH_HOTGKa LOK
https://m.edso0.ru/863eaea2
19 PesepBHblit ypok. O6061eHne no reMe «Bo3HUKHOBEHHE U
pa3BUTHE )XKU3HU Ha 3eMiIe)
20 DKOJIOTHs KaKk HayKa
21 Cpenpl 0OuTaHUA U SKOJIOTHYECKHE (PaKTOPBI ﬁ:tlg;?/(:éé:jascﬂ)?’EIBG%afec
AbGuotnueckue dakrtopsl. JlabopaTtopnast padora No 3.
22 «Mopdoonoruueckue 0COOEHHOCTH PACTEHUI U3 Pa3HbIX bubnuoreka [JOK
MmecT obutanusy. JlaboparopHas padota Ne 4. «Brusiaue https://m.edso0.ru/863eb10e
CBETa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEycay
bubnmnoreka [JOK
23 buomiieckne paxrope: https:// m.edsg).ru/863eb348
DKOJOTHYECKHE XapaKTEPUCTUKHU MOMYJIALINH.
24 ITpakTuyeckas padora Ne 2 «IToacuér mnoTHOCTH
MTONYJISALIMM pa3HbIX BUJOB PACTCHUI
25 Coo0riecTBa OpraHU3MOB — OHOIEHO3 ]r?tl/tlgjsj:l;llcr);.eelijas;})(.)rllj/863eb 463
26 DKOJIOTUYECKHE CHCTEMBI (3KOCUCTEMBI) bubmorexa LIOK
https://m.edsoo0.ru/863eb46a
27 OCHOBHBIE TTOKa3aTeIN IKOCUCTEMBI. DKOJIOTHYECKHUE bubmuorexa [{OK

nupamusl. CBolicTBa skocucteM. CyKieccust

https://m.edsoo.ru/863eb5fa



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
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28 [TpupoiHbIE S5KOCUCTEMBI 1
29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1
30 buocdepa — rinobdanpHas 3xocucTeMa 3eMiIu 1 ]P?tytlgjsj:l;l/(r)r:.egiastl)lt)érEISGSebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOCHEPHI 1 ﬁgggf;;;;é;ig?rﬁl%%b 416
32 YenosedecTBO B Onocdepe 3emiu 1
33 CocyiecTBoBaHUE IPUPOBI U YEIOBEUECTBA 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O6061eHue Tembl «CoobiiecTBa u 1
IKOJIOTHYECKUE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

CuBornazos B. U, Aradonosa U. b, 3axapora E. T. O6mast 6uonorus. Ipoda. 10 kmacc.
VYueonuk. bazosrit ypoBers. PI'OC

CuBornazoB B. U, Aradonosa U. b, 3axapora E. T. buonorus. poda.l1 kmacc. YueOHUK.
O6m1as 6uonorus. bazossriit yposers. ®I'OC

H. A. bornanos. KontponbHo-u3mepurenbHble MaTepuainsl. buonorus 10 knace. @I'OC.
Mocksa. Bako, 2016r.

A. A. Kupunenko. buonorus. Paznen «9Boiironysi opraHudeckoro Mupa». Teopus,
TpeHUpOBOUHbIC 3aAaHus. Jlernon, 2016r.

A. A. Kupunenko. buonorus. Paznen «l'enetukay. Bee tunsl 3agau. TpenupoBouHas
TeTpanb. Jlernon, 2016r

C. U. Konecnukos. buonorus. Paznen «Okonorus». Teopus, TpeHUPOBOUYHBIE 3aJaHUSL.
Jlernon, 2016r.

[IBenoB. buonorus. O6mas 6monorus 10-11 kmaccer. Mocksa. [Ipoda.2012r.
METOAUYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA
https://fipi.ru/ege/analiticheskie-i-metodicheskie-material y#!/tab/173737686-6

H. A. bornanos KontposibHO-u3MepurenbHble MaTepuaisl. buonorus 11 knace. @I'OC.
Mocksa. Bako, 2016r.

OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET

https://edu.mob-edu.ru/ui/index.html#/bookshelf-quest

https://resh.edu.ru/

http://ebio.ru/
http://biology.ru/index.php

http://school-collection.edu.ru

JOKYMEHT HOAINMUCAH 3JEKTPOHHOU MOAIMUCHIO

HOAJIMHHOCTD JOKYMEHTA NOATBEPXK/IEHA.
w IIPOBEPEHO B ITIPOTPAMME KPUIITOAPM.

nmoaAInuChH

O6wui cTaTyc noanucu: Moanuck BepHa

CeptuduKar: O00FF313777F4F8DE9F42B97C3904D539EC

Bnapeneu;: EHWHa HOnmna AnekcaHaposHa, EHuHa, KOnna AnekcaHapoBHa,

schooll0@edumonch.ru, 510703973853, 12579719701,
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MYHUUMUNANBHOE BIOAXETHOE OBLLLEEOEPA3OBATE/NIBHOE YYPEXAEHUE
"CPEOHAA OBLLLEOBEPA30OBATE/IbHAA LLUKOJIA Ne 10 UMEHU ABAXKAbI
FEPOA COBETCKOIO COKO3A b.®. CAGOHOBA", Aupektop, MypmaHcKas
obnactb, RU
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