[OKYMEHT HOJIIACAH IIPOCTOM
At PorrOn TIOIHCBIO

MYHHUIUITAJIBHOE BIO/PKETHOE OBIIEOBPA3OBATEJIbBHOE YUPEXJIEHUE
«CPEJHAA OBIIIEOBPA3OBATEJIBHA A IIKOJIA Ne 6 UMEHU I'EPOS COBETCKOI'O
COIO3A B.A. TOPMIITHET' O» MYHUITUITAJIbBHOI'O OGPA3OBAHUS
TOPOJICKOI OKPYTCUM®EPOIIOJIb PECITYBJIMKU KPbIM

PACCMOTPEHO

PyxoBoaurens MO yuureneit
€CTECTBEHHO-Hay4YHBIX
JHUCLUILINH

M.C. bpazuen

IIpoTokon Nel ot
30.08.2023 1.

COTI'JTACOBAHO

3aM. 1upeKTopa 1o y4eoHo-
BOCITUTATEIIBHONU paboTe

M.C. Bpaznernt

30.08.2023 r.

PABOYAS ITPOI'PAMMA

YTBEPXIAEHO

[Ipuka3z MBOY «COI Ne 6
nM. B.A. T'opumiaero»

r. Cumdeporost

oT 31.08.2023 r. Ne498

no yueonomy npeamerty «buosorus»

(cpeaHee o01Iee 00pa3zoBaHue)

r. Cumdeponoib
2023

ABTOpP-COCTaBUTENb:
OcmanoBa D .A.,

YYUTENb OUOJIOTHU



MNNOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OUOJIOTHH TEOPETHUYECKYIO OCHOBY JJIS OIpPEACTICHHS
NOIXO0M0B K (OopMHpOBaHUIO cojaepkaHUs ydeOHOTro mnpeamera «bBUONOTHS» COCTaBHIIM:
koHuenryanbHbie nojoxkeHus ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH, COIEp>KaHMUs,
pe3ynbTatoB 00ydyeHUs M TpeOOBaHHMM K YPOBHIO MOJATOTOBKH BBITYCKHHKOB, IOJIOKEHUS 00
0o0IMX MENsIX W MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
oOmiero obpazoBanus B Poccuiickoit @eneparun, a Takxe MOJIOKEHUs 0 crennduke ONOIOTHH,
e 3HAUEHHWU B TIO3HAHMM KUBOUM MPHUPOABI M O0OECIEUEHHH CYIIECTBOBAHUS UYEJIOBEUECKOTO
oOmiectBa. CorjaacHO Ha3BaHHBIM MOJIOKEHUSM, ONIPEAETICHbl OCHOBHBIE (PYHKIIMU POTPaMMBI 10
Ouosioruu u e€ CTpyKTypa.

[IporpamMma no Gumosyoruu JaT MpeacTaBiIeHue O LesX, 00 o0mel cTrpaTteruu 00ydeHus,
BOCIIMTAHMUS M Pa3BUTUS O0O0ydYarolIMXCs cpeAcTBaMH YydyeOHoro mnpeamera «buomnorusy,
onpezenseT o00s3aTeNIbHOE MPEIMETHOE COJEp)KaHHUE, €ro CTPYKTYpPY, paclpeaeicHue Io
paszenaM M TeMaM, PEKOMEHIYeMYIO IOCIIEeIOBATEIIbHOCTh U3YUEHHUs Y4eOHOro Marepuania ¢
y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, IOTUKH 00pa30BaTEILHOTO MpoIlecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyJaronuxcsl.

B nporpamme mno OHOJIOTMM TakK€ YUMUTHIBAIOTCA TpeOOBaHUSA K IJIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEAMETHBIM M MPEAMETHBIM pe3ylibTaTaM oO0ydeHuss B (OPMHUPOBAHHUH
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIHHON IEATEIhHOCTH/ydeOHBIX AEUCTBHI 00yUJaIONIXCs 0
OCBOCHHIO COJICPYKAHUS OMOJIOTHIECKOTO 00Opa30BaHMUs.

B mporpamme mo 6monoruu (10-11 kmaccel, 6a30BbIi ypOBEHb) peaau30BaH MPUHITUTI
MPEEMCTBEHHOCTH B W3Y4YeHMH Ouonoruu, Omaromaps dYeMmy B HEH mIpocMaTpuUBaeTCs
HANPaBIEHHOCTh HA PAa3BUTHUE 3HAHWH, CBSI3aHHBIX C (OPMHUPOBAHUEM E€CTECTBEHHO-HAYIHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIM  JMYHOCTH, DSKOJOTUYECKOIO  MBILIUICHHUS,
MPEJCTaBICHU O 370pOBOM 00pa3e JKM3HM U OEpeXHBIM OTHOIIEHHEM K OKpYKarolen
npupoaHoi cpene. [loaTomy Hapsiay ¢ H3ydeHHUEM O0IIEONOIOTHIECKIX TEOPHiA, a TAK)KE 3HAHUI
O CTPOCHHHM XHUBBIX CHCTEM Pa3HOTO paHra W CYIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX
MIPOLIECCOB B POrpaMMe MO OMOJIOTHH YI€JI€HO BHUMAHUE UCIIOJIb30BAHMIO MTOJTYY€HHBIX 3HaHUN
B IIOBCEIHEBHOM JKM3HM [UIsl pEIICHUs MNPHUKIATHBIX 3a7ad, B TOM 4HCIe: NpOoPUIaKTHUKU
HACJICICTBEHHBIX ~ 3a00JIeBaHUN  YEIIOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTHPOBAHUS,
000CHOBaHMS PKOJIOTMUYECKH LIEIecO00pa3HOro MOBEACHUS B OKPYKAIOLIeH MPUPOAHOH cpere,
aHaJIM3a BIMSHUS XO3AWCTBEHHOM NEATEIbHOCTH YeNOBeKa Ha COCTOSHUE NPUPOJIHBIX U
HCKYCCTBEHHBIX AKOCHCTEM. YCHJIEHHE BHUMaHHUS K MPUKIATHOW HANpPaBICHHOCTH y4eOHOIO
npenMera «bUONIOTHSY MPOAUKTOBAHO HEOOXOIUMOCTHIO OOECIICUCHHS YCIIOBUHN ISl PEIeHUs
OJIHOM M3 aKTyallbHBIX 3a/1a4 MIKOJILHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpe/noiaraet
dbopMupoBaHue y OOYyYaroIIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K H3MEHEHUSM JTMHAMUYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOTI'O MUPA.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHMMaeT BaxHoe Mecto. OnHa
obOecrieunBaeT (GopMUpOBaHHE Yy OOYYAIOIIMXCS MPEICTABICHWA O HAy4YHOU KapTHHE MUDA,
pacumpsieT 1 0000IIaeT 3HAHHS O KHUBOW MPUPOJE, €€ OTIMUYUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3aliyl M HBOJIIOLMH, CO3AAET YCJIOBUS [UIs: TO3HAHWSA 3aKOHOB >KUBOW MPUPOJIBI,
dbopmupoBanus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3JI0POBOTO M Oe30macHOTo oOpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIJICHUS, ICHHOCTHOTO OTHOIICHUS K KUBOU MPUPOJC U YESTIOBEKY.

Bonpiioe 3HaueHWe OWOJOTHS WMEET TaKXKe Mg PEHICHUS BOCIHTATEIbHBIX U
Pa3BUBAIOIIMX 33/1ay CPeHEro o0Iero oopa3oBaHus, cConuaau3anuu ooyyaromuxcs. M3yaenune



Ouoorun 0o6ecrneynBaeT yCIoBuUs sl POPMUPOBAHUS UHTEIIEKTYalbHbIX, KOMMYHHKAI[HOHHBIX
U WH(OOPMAIMOHHBIX HABBIKOB, JCTETHUYECKON KYyIbTYphl, CIIOCOOCTBYET HMHTETpallud
OMOJIOTUYECKNX 3HAHUN C TPEICTABICHUSMU M3 JPYrUX y4EOHBIX MPEIMETOB, B YAaCTHOCTH,
¢busuky, xumun U reorpaduu. HazpanHble MonokeHHs 0 MpeJHa3HAYeHUH y4eOHOro mpeaMera
«buonorus» cocTaBIUIM OCHOBY ISl OIIPEIEICHHSI TOAXO0/I0B K 0TOOPY U CTPYKTYPUPOBAHUIO €TI0
COJIep>KaHusl, IPEJCTABICHHOTO B IIPOTpaMMe 110 OMOIOTHH.

OTt60p conepkanust yaeOHOT0 TipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPa3HOTO MOAXO0/a, B COOTBETCTBUM C KOTOPHIM O0yYaroIIUecs TOJIKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HauUMbIe I (opMHpOBaHUS OOIIEH KYIbTYpbl, OMpEIeonne
a/ICKBaTHOE TIOBEJCHUE 4YeNOBEKa B OKPYKAIOLIEH NpUPOAHOIN cperle, BOCTpeOOBaHHBIC B
MOBCEIHEBHOM KHM3HU U MPAKTUYECKOU nesTenbHOCTH. Ocoboe MeCcTo B ATOW CHUCTEME 3HAaHUUN
3aHUMAIOT 3JIEMEHTBl COJIep’KaHusl, KOTOphIE CIyKaT OCHOBOM g (QopMHUpOBaHUS
MPEJCTABICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHpa U I[€HHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX T'YMaHU3aUN OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHUE COJCpXKaHUS y4eOHOro Marepwaja B MporpaMMe IO OHONOTHH
OCYIIIECTBJICHO C YYETOM NMPUOPUTETHOIO 3HAUEHUS 3HAHMM 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
YKUBOM MPUPOJIBL, 0 €€ yPOBHEBOW OpPraHU3alliy U S3BOJIIOINH. B COOTBETCTBUU C 3TUM B CTPYKTYype
yueOHoro mpeamera «bUoNOTHs» BBIIETIEHBI CISAYIONINE coAepxKaTellbHbIe TUHUU: «buonorus
KaK Hayka. MeTo/Ibl Hay4HOTO Mo3HaHusy», «KieTka kak Ouonoruueckas cucremay, «Opranusm
Kak Ouosiornyeckasi cucreMay, «Cucrtema U1 MHOrooOpa3ue OpraHu4eckoro Mupay, «BOJIOLUS
KUBOM MPUPOABI», «IKOCUCTEMBI U MPUCYILIHUE UM 3aKOHOMEPHOCTH».

Henr u3yuyenuss ydeOHOro mnpenmera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJCHHE
O0y4JalImUMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIIMOHATBLHOW OpraHU3allii >KUBBIX CHCTEM
pa3HOTO paHra v NpuoOpeTeHre YMEHUN UCIIONIb30BaTh 3TH 3HAHUS JUIsl TPAMOTHBIX JIEUCTBUH B
OTHOIIEHUH 00BEKTOB )KMUBOW MPUPOJIbI U PEILICHUS PA3IMYHBIX KU3HEHHBIX MPOOIIEM.

Joctuxkenne menu u3ydeHus ydeOHoro mpemmera «buomorus» Ha 0a30BOM YpOBHE
o0ecreynBaeTcsl pelIeHUEM CIeIYIOINX 3a/1a4:

OCBOEHHE 00YJaIOIUMHUCS CUCTEMbI 3HAHUN O OMOJIOTUYECKUX TEOPHSIX, YICHHUSX, 3aKOHAX,
3aKOHOMEpPHOCTSIX, THUIOTe3aX, MpaBWiaX, CIYXalluX OCHOBOM A  (QopMUpOBaHUs
MPEJICTABICHU O €CTeCTBEHHO-HAYYHON KapTHHE MHpa, O METOAaX HAYYHOTO TIO3HAHUS,
CTPOCHUH, MHOTOOOpa3MH U OCOOCHHOCTSIX JXUBBIX CHCTEM pPAa3HOTO YPOBHS OpraHU3AINU,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBaHUSIX B OMOJIOTHY;

dbopMupoBaHue y 00yd4aromMXcs MO3HABATEIbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B MpOIecCe aHANM3a JaHHBIX O IMYTSAX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3TJISIOB,
U7 U TOIXOIOB K H3YUEHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpTaHHU3aINH;

CTAaHOBJICHHE Yy oOOydJarommuxcsi oOmeld KyJabTypbl, (DYHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBATH SIBICHUS OKPYXKAIOLIEro MUpa *KUBOW MPUPOIBI Ha
OCHOBaHWH 3HAHUU U OMBITA, TOJYYCHHBIX IPU U3yUYECHUU OUOJIOTHH;

dbopMupoBaHHe Yy OOYYAIOIIMXCS YMEHHH WILTIOCTPHPOBATh 3HAYCHUE OMOJIOTHYECKHX
3HAaHUW B MPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa, PA3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTHIA;

BOCTIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH TO3HAHHS YEIOBEKOM KHBOWU MPHUPOJIEI,
HE00X0IMMOCTH OEpEXHOTO OTHOILICHHUS K HEH, COOTIOACHUS STHUECKUX HOPM IIPH MPOBEICHUH
OHMOJOTHYECKHUX UCCIIEIOBAHMUI;

OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHHWM ISl MOBBIIICHHS] YPOBHS 3KOJOTHYECKOM
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWH W YMEHUH B TIOBCEJHEBHOW J>KU3HU JUISL OLCHKH
NOCJIECTBUI CBOEH JAEATENILHOCTU IO OTHOIICHUIO K OKpYXaroled cpene, COOCTBEHHOMY
3J10pOBbI0, 0OOCHOBAHHE U COOIIOICHUE Mep MPO(PUIAKTHKH 3a00IeBaHHH.

B cucreme cpeanero obmiero obpazoanusi «buosiorus», nzydyaemas Ha 6a30BOM ypOBHE,
SBIISICTCS 00sI3aTEIbHBIM yUEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OOJIACTH
«EcTecTBeHHO-HAY4HBIE ITPEIMETHI».

s u3ydenus 6uonoruu Ha 6a30BOM YPOBHE CPEIHEr0 OOIIEro 00pa3oBaHHs OTBOIUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. Bnosnorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U APYTUMU
€CTECTBCHHBIMU HayKaMH, (uiocopuei, 3TUKOW, ICTETUKOW W mpaBoM. Poibs Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJIOTUYECKUX HAYK.

MeTto/1bl TTO3HAHUS KUBOUM MPUPOABI (HAOIOIEHUE, SIKCIIEPUMEHT, OMKUCAHUE, U3MEpPEHUE,
KJaccuukanms, MOJETMPOBaHNUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX ).

JdemoncTpanum:

[Moptpersr: Y. Hapsun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeTO/IbI TO3HAHUS )KUBOW TIPUPOJIBI.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

[IpakTtnueckass pabora Ne 1. «lcmonp3oBaHWE pa3IMYHBIX METOAOB TPU H3YYCHUH
OMONOTUYECKIX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 HX OPraHU3ALHA.

JKuBbie cuctembl (OMOCHMCTEMBI) KakK TMpeAMET U3ydeHHUs Ouonoruu. OTiIudme >KUBBIX
CUCTEM OT HEOPraHWYECKOU MPUPO/IBI.

CpoiicTBa OumocucteM M HX pa3HooOpazue. YPOBHHM OpraHM3alUd OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBBIM,  OpPraHU3MEHHBIM,  MOMYISUUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOChHEPHBI.

JdemoncTpanum:

Tabmuubl 1 cxembl: «OCHOBHBIE MPHU3HAKH JKU3HU», «YPOBHU OpraHU3alMM KUBOU
PUPOIBI.

O6opynoBanue: moaenb Monekybl JTHK.

Tema 3. XuMH4YeCKHUil COCTAB U CTPOCHHUE KJIETKH.

XUMHUYECKUN COCTaB KJIETKU. XUMHUUYECKUE 3JIEMEHTBI: MAKPOIJIEMEHTBI, MUKPOAJIEMEHTHI.
Bojia u MuHepanbHbI€ BEllIECTBA.

OYHKIMK BOJABl M MUHEPAJbHBIX BemlecTB B kieTke. [loanepikaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u crpoeHue 0€IKOB. AMHHOKHCIOTH — MOHOMEpPHI OenkoB. HezameHumbIe
U 3aMEHHUMBIC AMHHOKHCIOTHL. AMMHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYPBI OEIKOBOU
MOJIEKYJbI (TIepBUYHAs, BTOPWUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenKkoB. buonornyeckue GyHKIIMU OEIKOB.

®depmeHThl — OmoJornueckue kKaranmuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIA IICHTP,
cyocrpatHas  crnenuduuHocts. Kodepmentsl. Burtammubl.  Otiauuus  pepMeHTOB  OT
HEOPTraHWYECKHUX KaTallu3aTOpOB.

YrneBoabl: MOHOCaxapubl (TJIFOKO3a, puO03a 1 Ie30KCHpuO03a), Aucaxapuasl (caxaposa,
JAaKTO3a) W ToJucaxapuibl (KpaxMmaj, TJIMKOTEH, Ie/UIIoIo3a). buonorndeckue GyHKIIHH
YIJIEBOJOB.

Jlunuasl:  TpUrauuepunasl, ¢ochomunuasl, crepouasl. [uapopunbHO-THIPOGOOHBIE
cBoiicTBa. buonornyeckue ¢ynkuuu aununoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUIHAOB Kak
HMCTOYHUKOB YHEPIHH.



Hyxneunnoseie kucnotel: [JHK u PHK. Hykneornasl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuun JJHK. Crtpoenne um ¢ynkuun PHK. Bumsr PHK. AT®: crpoenue u
byHKIMN.

[utosmorusi — Hayka o kjeTke. KietouHas Teopuss — mpuMep B3aMMOJACHCTBHUS HUIEH U
¢dakTOB B HAyYHOM MO3HAHUHU. MeTo/1bl U3yUeHUS KIETKH.

Kietka kak menoctHas xwuBas cucreMa. OOIue MpU3HAKY KIETOK: 3aMKHYTasi Hapy>KHas
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, cucTeMa CHHTe3a OeJka.

Tumsl KIETOK: dJyKapuoTHyeckas U mpokapuotuyeckas. OCOOEHHOCTH CTPOCHHUS
MpoKapuoTUUECKON KieTku. KieTounas crenka 6akrepuii. CTpoeHHE SyKapUOTHIECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs CTEHKA, TIMKOKAIHMKC, WX (DYHKIIUU.
[Tnazmarnueckass memOpaHa, e€ cBoiictBa W (GyHKumu. l[luTormmasma w €€ OpraHouIbI.
OnnomemOpannbie opranou bl kietku: DI1C, anmapar ['omasmxu, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHOMUbI KJIETKU: MUTOXOHPHUH, IIACTUAbL. [Iponcxoxienne MUTOXOHAPUMA U T1acTul. Bussl
wiactug. HememOpaHHBIE OpPraHOWABl KIETKU: PUOOCOMBI, KJICTOYHBIA IEHTp, IEHTPHUOJH,
PECHUYKH, KI'yTUKU. OYHKIIMKA OpraHOW0B KJIETKH. BriroueHus.

Snpo — perynaropHsiii 1ieHTp KieTku. CTpoeHue sapa: saepHas 000JI04Ka, Kaproruia3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBanu, M. llneitnen, P. Bupxos, Ix. Yorcon, O.
Kpuxk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammsl:  «PacnpenenceHue XUMHUYECKMX OJJEMEHTOB B HEXHMBOM  IIPUPOIAE»,
«Pacnipenenenue XUMUYECKUX 3JIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmuuer u cxembl: «llepuonuyeckass Tabauna XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJbI», «bruocunTes Oenkay, «CTpoeHrne MoJIeKyibl 6enka», «CTpoeHne GpepMeHTa,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monexkynsl AT®», «CtpoeHne 3ykapuoTH4ECKON
KIeTKn», «CTpOe€HHE MKUBOTHOW KIETKW», «CTpOEHHE pacTUTEIbHOW KIETKW», «CTpoeHue
MPOKAPUOTUUECKOHN KIETKINY», «CTpOEHUE A1pa KIETKH», «Y TIIEBOABDY, «JIMIUIb.

OO6opynoBaHue: CBETOBOW MMKpPOCKOI, 00OpyIOBaHWE Ul NPOBEACHHS HaOIIONCHUM,
U3MEpPEHU, YKCIEPUMEHTOB, MUKPOIPENapaThl PACTUTENBHBIX, JKUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKTHYecKue padoThbl:

Jlaboparopuast pabotra Ne 1. «M3ydeHHe KaTaTUTHYECKON aKTHUBHOCTH (pepMeHTOB (Ha
IpUMEpPE aMIJIa3bl UM KaTalasbl)y.

JlaGopatopnast padota Ne 2. «M3ydeHme CTpOEHHUS KJIETOK pACTCHUH, KUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMUCAHHEY.

Tema 4. /KuzHeaeATeIbHOCTh KJIETKH.

OOMeH BemiecTB, WM MeTa0Omu3M. AcCUMUIAIUS  (TUIACTUYECKU OOMEH) u
JTUCCUMMJIIALINS (SHEPTETHYECKUH 0OMEH) — JIBE€ CTOPOHBI €IMHOTO Mpolecca MeTadonu3ma. Poib
3aKOHOB COXPAHEHHUS BEUIECTB U SHEPTUU B IOHUMaHUU MeTadoIn3Ma.

Tunbr oOMeHa BeriecTB: aBTOTPOHBIA U rereporpodublid. Pons depmeHToB B 0OMeHe
BEILECTB U MPEBPAIICHUHN YHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TeMHOBas (a3el (orocuHTe3a. Peaknuu ¢doTocuHTE3A.
DddexkTuBHOCTL hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IS KU3HHU Ha 3emuie. Briusaue ycnoBuit
cpensl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUHU.



XeMmocuHTe3. XEMOCHHTE3UPYIOIUe OaKkTepuu. 3HAUYCHWE XEMOCHHTE3a /IS KU3HH Ha
3emue.

Ouepreruyecknii oOMeH B KjeTke. PacmieruieHume  BEIIECTB, BBICICHHE U
aKKyMYJINPOBAaHME SHEPTUU B KJIETKe. DTalbl S3HepreTuyeckoro oomena. I'nukonus. bpoxxenue u
ero Buapl. KucinopogHoe oOkucieHHE, WIM  KJIETOYHOE  JbIxaHue. OKHUCIUTENIbHOE
dochopmmupoBanre. PPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.

Peakumu wmarpuuHoro cuHTte3a. l'eHernueckas wunpopmanus u JHK. Peanmuzauwms
reHeTH4YecKol mHpopmauu B KiIETKe. [ €eHeTHYeCKU KOJ M €ro CBOWCTBA. TpPaHCKPHUIIIIHS —
matpuuHblid cuate3 PHK. Tpancnsuus — 6uocunTe3 Oenka. Dranbl TpaHcasnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oernka.

Hexnerounsie popmbl )ku3HU — BUpYChI. MicTopust oTkpbiTus BUpycoB (. Y. IBaHOBCKUIA).
Oco0eHHOCTH CTPOCHMS U KHU3HEHHOTO ITMKIJIa BUPYcOB. bakrtepmodaru. bone3snu pacrenwmii,
JKUBOTHBIX M YeJIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc mmmyHonedunura yenoBeka (BUY) —
Bo30yautens CIIMJla. OOpaTHas TpaHCKpUIIMs, peBepraza M uHTerpasa. IIpodunakruka
pacnpocTpaHeHuUs] BUPYCHBIX 3a00JIeBaHUH.

JdemoncTpanum:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsszes.

Tabmumet  u cxembl: «Tumbl  muTaHus», «Metabonu3amy»,  «MHUTOXOHIPUSY,
«DHepreTrueckuii 0OMen», «Xiopormacty, «Dotocunrtes», «Ctpoenune [IHK», «Ctpoenue u
dbyHKIMOHUpOBaHWE TeHay, «CuHTe3 Oenka», «[eHernueckwii kom», «Bupycsm,
«baktepuodarn», «Ctpoenne u ku3HeHHBIM 1K Bupyca CIIW]/la, Oakrepuodaray,
«Pemmukanusa JJHK».

Ob6opynoBanue: monenu-anminkayuu «Yasoenue JJHK u tpanckpunims», «buocuntes
oenkay, «CTpoeHHUE KIETKU», MoJienb cTpykTypsl JJTHK.

Tema 5. PazMHoKeHNe M1 HHAMBUAYAJbHOE Pa3BUTHE OPTraHU3MOB.

KneTounslii 1uki, WM >KU3HEHHBIM LUK Kietku. MHTepdaza m mwmros. Ilporecchl,
npoTekaromue B uHTEepdasze. Permnmukanus — peakuus marpuyHoro cunte3a JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapuOTHUIl. J[MIUIOWTHBIM W TAlUIOWIHBIA XPOMOCOMHBIC
HaOopbl. XpoMatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne knetku — Muto3. Ctanuu muto3za. [Ipouecchl, mpoucxosinue Ha pa3HbIX CTaJAHsIX
MHUTO3a. BHOTOrHYecKHii CMBICT MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — aromnTo3.

@DopMbI pa3MHOKEHHUS OPraHU3MOB: Oecros0e U 1mosioBoe. Bupl 6ecronoro pa3sMHOKEHUS:
JIEJICHUe HaJBOE, MOYKOBAHWE OJHO- WU MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETATHBHOE
pa3mMHo)xeHHe. VICKycCTBEHHOE KJIOHMPOBAaHUE OPraHW3MOB, €10 3HAYEHUE JJIs CEJICKIINH.

[TonoBoe pa3MHOKEHUE, €T0 OTJINYUS OT OECIOI0rO.

Meiios. Craguu meiosza. I[lporeccel, nmpoucxoasume Ha cragusx Mmenosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbicn 1 3HaueHUE MeHo03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [Tosi0BBIE XKene3bl:
CEMEHHHUKHU U SMYHUKH. OOpa3oBaHME W PAa3BUTHE MOJOBBIX KIETOK — ramer (CIepMaTo30H,
SULEeKTIeTKa) — CchepMaToreHe3 W oBoreHe3. (OcCoOEHHOCTHM CTPOEHUS —SIMLEKIETOK U
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBunyanpHOE€ pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Ortanbl 3MOPHOHATIBHOTO PA3BUTHUSL Y IMO3BOHOYHBIX >KMBOTHBIX: JApPOOJEHHE, TracTpyJsLus,
opranorenes. [TocToMOproHaNbHOE pa3BUTHE. THIBI MOCTIMOPUOHATBFHOTO PA3BUTHS: MPSIMOE,



HemnpsiMoe (JIMYMHOYHOE). BiusHMe cpeipl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pazButue pacrenuii. OHTOT€HE3 LIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTAIUU
pa3BUTHA.

JdemoncTpanum:

Tabmuupl u cxembl: «@OpPMBI pa3MHOXKEHHS OPTaHU3MOBY, «/[BOitHOE OIIONOTBOpEHUE Y
I[BETKOBBIX PAaCTeHHIN», «BererarnBHOE pa3MHOKEHUE pacTeHUil», «Jlenenne kineTku 6akTepuii»,
«CTpoeHHEe TOJIOBBIX KIIETOK», «CTpoeHHEe XpOMOCOMBbD», «KieTouHslli mUK», «Permkanus
JHK», «Mutos», «Meios», «IIpsimoe u HenpsiMmoe pa3BUTHEY, «] 'aMeTOreHe3 y MIIEKOMUTAIIIUX
U yesioBekay, «OCHOBHBIE CTaJIUU OHTOTEHE3a.

O6opynoBaHue: MHUKPOCKOI, MHUKpompenaparbl «CrepMaTo30HIbl MIIEKOIUTAIOIIETOY,
«Siinexnerka MieKOnuTaOEro», «KapuokuHes B KJIIeTKaxX KOPEIKa JyKay, MarHUTHas MOJEJIb-
anmukanus «Jlenenne kiaetkn», moaens JTHK, moxens Mmeradaznoit XpoMOCOMBEI.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaboparopHnas pabota Ne 3. «HabmogeHne MuTo3a B KIIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

JlaGopatopnass pabota Ne 4. «/3ydyeHwe CTpPOCHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HacsieqcTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

IIpenmMer u 3amaum reHeTUKU. Mcropus pa3BUTHUS TEHETUKH. Poiib LHUTOJNOTMH U
SMOPHOJIOTHH B CTAHOBJICHUH T€HETUKU. BKi1ag poccuiickux u 3apyO0ekHbIX YUEHBIX B pa3BUTHE
TeHETUKU. MeTonbl TEeHETUKH (THOPHIOJIOTMYECKUH, I[MTOTCHETUYECKUH, MOJICKYISIPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUUYECKHE MOHATHUA. | 'eHeThUeckasi CMMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpEIIMBaHUH.

3aKOHOMEPHOCTH  HACJEIOBaHWS  MPHU3HAKOB, ycTaHoBieHHble [.  Mengenem.
MoHorubpuaHoe ckpelmuBaHue. 3aKoH eInH0-00pa3ust THOPHUIOB MepBOro nokosieHus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. ['munote3a uyuctorhl ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpunHoe cKpemyBaHHe. 3aKOH  HE3aBUCHMOIO  HAclelOBaHHSA  MPHU3HAKOB.
[{uToreHeTn4eckre OCHOBBI TUTHOPUIHOTO CKpEIIMBAaHHS. AHAIW3UPYIONIEE CKpEIIMBAHHE.
Hcnonb30Banne aHATH3UPYIOMIETO CKPEITUBAHUS IS OTPEACIICHUSI TeHOTHITA OCOOH.

CueruieHHOe HacnefoBaHue Tpu3HakoB. PaGora T. Moprana 1o CIETUICHHOMY
HacJeJ10BaHUI0 TeHOB. HapylieHue clienienns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTH. [ eHeTUUeCKre KapThl.

I'eneruka nomna. XpoMOCOMHOE OIpeeieHue mnoia. AyrocoMbl U MOJOBbIE XPOMOCOMBI.
['omorameTHele W rereporaMeTHble opraHu3Mbl. HacimenoBaHue MNpPU3HAKOB, CLEIJIEHHBIX C
MIOJIOM.

N3menunBoCcTh. Buibl M13MEHUMBOCTH: HEHACIIEICTBEHHAs U HacneACcTBeHHas1. Poib cpenbl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTU. XapaKTEPUCTHKA MOIU(PHUKAIIMOHHONW H3MEHYHBOCTH.
Bapuanuonssiii psig u BapuandoHHas kpuBas. Hopma peakuun npuszHaka. KojqnuecTBeHHbIE U
KauyeCTBEHHbIE MPU3HAKU U UX HOopMa peakuuu. CBoicTBa MOAN(PUKALIMOHHONW H3MEHYMBOCTH.

Hacnencrennasi, iy TeHOTHUIHYECKAss, U3MEHUYMBOCTh. KOMOMHATHBHAS H3MEHYUBOCTb.
Meiio3 ¥ TMONOBOM TpOIECC — OCHOBA KOMOMHATHBHOW WM3MEHUMBOCTH. MyTalliOHHAs
u3MeHuuBOCTh. Kiaccudukanuss myranuid: reHHble, XpOMOCOMHBIE, T'eHOMHbIe. YacToTa u
NPUYHHBI MyTaluid. MyTtareHHbie (aKTOphl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIIEICTBEHHOU
n3MmenunBoctu H. . BaBuiosa.



BHesinepHas HacneqCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka uenoBexa. Kapuorun uyenoBeka. OCHOBHBIE METOJIbI TEHETHKU 4YEJIOBEKa:
TeHEaIOTUYECKUH, OJIM3HENOBbIM, IUTOTCHETHUYECKUN, OWOXUMHUYECKUH, MOJIEKYISIPHO-
reHetudecknid. COBpEMEHHOE OIpEeACNICHHE TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHUPOBAHME,
TEHOTHUIUpPOBaHKWE, B TOM uucie ¢ nomomipio I[1I[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YyelloBeKa: TeHHble Ooyie3HW, OOJIE3HHM C  HACIEACTBEHHOW MPeapacrloiOKEHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTHdeckne W TeHepaTuBHbIE MyTanud. CTBOJOBBIC KIETKH.
[TpunuMnBI 310pOBOTO 00pa3a KU3HHU, AUATHOCTUKH, MPOPUIAKTUKY U JICYCHHUS] T€HETUYECKUX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTHPOBaHUE. 3HAYCHUE MEAUIIMHCKOW TCHETHKU B
MPEIOTBPALICHUH U JICYCHUU TeHETUIECKUX 3a00JIeBaHUI YEeTTOBEKA.

JdemoncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B. Tumodeen-
PecoBckwnii, H. 1. BaBuios.

Tabmuiel 1 cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAHUE U €ro UTOTEHETHYECKass OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IMTOT€HETHYeCKass OCHOBa», <«3aKOH YHUCTOTBI TaMeT»,
«durubpunnoe ckpeuBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUSI,
«Meiio3y, «B3auMoieicTBUE aJlIEIbHBIX T€HOBY, «['€HeTHUUeCKue KapThl PACTEHHH, >)KUBOTHBIX U
yenoBekay, «l'eHernka mosa», «3aKOHOMEPHOCTH HACIEIOBaHUs, CILEIUIEHHOTO C IOJIOMY,
«KapuoTunsl YenoBeka U IKHBOTHBIX», «Bumbl wu3MeHunBoCTHY», «MoaudukanmoHHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-gaxropay, «l'eHeTHKa Tpynn KpoBu», «MyTalliOHHas
U3MEHYUBOCTBY.

O6opynoBanue: Monenu-ammiukanuu «MoHoruOpuaHOEe CKpermmBanue», «HemomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBaHue», «llepekpécT XpoMocom», MHKPOCKOIN H
Mukpornpenapar «JIpozodumray (Hopma, myranuu GopMbl KPbUIHEB U OKPACKH Tena), repbapuit
«I"opox moceBHOW.

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

JlaGopatopHnast pabota Ne 5. «/3yueHue pe3ynbTaToB MOHOTHOPUIHOTO U JUTHOPHIHOTO
CKpEIIUBAaHUS Y IPO30(HUIIBI Ha TOTOBBIX MUKpPOITpENapaTaxy.

JlaGopaTtopnast pabora Ne 6. «3ydenne MoaupuKaIMOHHOW W3MEHYMBOCTH, TOCTPOCHUE
BAapUALMOHHOTO Ps1a U BAPUALIUOHHON KPUBOI».

JlaGopatopnass pabora Ne 7. «AHanM3 MyTanmMid Yy Jpo30pHiIbl Ha TOTOBBIX
MUKpOIpenaparax.

[Tpaktrueckas padota Ne 2. «CocTaBiieHHE U aHATIU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U IpoLecC. 3apoKICHUE CelNeKIMU U goMecTukanusa. Yuenue H. 1.
BaBunoBa 0 wLeHTpax NPOUCXOXKIEHUS M MHOrooOpaszusi KyIbTypHbIX pacTeHui. LleHTpsl
MIPOUCXO0KICHMS TOMAIIHUX )KUBOTHBIX. COpT, MOPOAA, IITAMM.

CoBpeMEeHHBIE METOIBI CEICKIIMU. MacCOBBIi U WHIUBUAYATbHBIA OTOOPHI B CENEKIIMH
pacTeHuii U KUBOTHBIX. OTIeHKa dKCTepbepa. BIM3KOpOACTBEHHOE CKpEITMBAHUE — UHOPHUIMHT.
Yucrtas muaus. CKpenuBaHue YUCTHIX THHUH. ['eTeposuc, nnu rudbpuanas cuia. HepoacrBennoe
cKkpemuBaHue — aytopuauur. OtaanénHHas ruOpugusanus U e€ ycnexu. VckyccTBeHHBIN
MyTareHe3 M IMOJYyYeHUE MOJMUIUIONAOB. JIOCTHXKEHUs CEJIEKLUHMH PACTEHUM, >XKUBOTHBIX U
MUKPOOPTaHU3MOB.

buotexHosoruss Kak oTpacib MNPOU3BOJACTBA. ['€HHAs HMHXKEHEpHUsA. OTalbl CO3IAHUS
pexkomOunantHorr JIHK wm Ttpancrennsix opranmsmoB. Knertounas wmxenepus. Kietounbie
KyJIbTypbl. MUKPOKJIOHANIbHOE pa3MHOKEeHHE pacTeHuil. KilonnpoBaHue BBICOKONPOAYKTHBHBIX



CEIbCKOXO03SMCTBEHHBIX OPraHU3MOB. OKOJOTUYECKHE M JTHYecKue mpobiembl. MO —
TeHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, M. @. l1BaHoOB.

Tabmuipel u cxeMmbl: kapra «LleHTpbl MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pactenuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «CoOpTa KyJbTYpHBIX pacTeHHi», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. VBanoBay, «[lomummonaus», «OOBEKTHI
ouorexHonorun», «Kinerounsle KylabTypbl U KJIOHUpOBaHUE», «KOHCTpyupoBaHHE U TEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MYJSDKU TJIOJIOB U KOPHEIUIOAOB JUKUX (OPM MU KYJIbTYPHBIX COPTOB
pactenwii, repoapuii «CelbCKOX03sUCTBEHHBIC PACTEHUS.

JlaGopaTopHble U MpaKkTHYecKue padoThbl:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIKEHHUS CENEKLUU pPAacTeHUIl M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (pepMy, COPTOMCHBITATENBHBIM y4acTOK, B TEILUIMYHOE
X035UCTBO, TA00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. IBosrONMOHHAsA 0HOJIOTHS.

[Ipennocelaky BOSHUKHOBEHH S 3BOIIOLMOHHON TEOPUH. DBOIOLIMOHHAS TEOPUS U €€ MECTO
B Ouosioruu. BrnusiHue SBOTIOIMOHHON TEOPUU Ha Pa3BUTHE OMOJIOTUU U JPYTUX HAYK.

CunerenscrBa 3Boonnu. [lageoHTOIOrNYECKHE: TOCIEN0BATEILHOCTD IIOSBIICHUS BUI0B
B NAJCOHTOJOTMYECKON JeTomnucu, nepexoiHsle (Gopmbl. buoreorpaduueckue: cXoicTBo H
paznuune ayH u GJop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M Ppa3iNyusi 3MOPUOHOB pa3HBIX BHJIOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AHAJIOTWYHBIC, PYIMMEHTapHbIC OPraHbl,
aTaBU3Mbl. MOJEKYIAPHO-OMOXUMHUYECKHE: CXOJACTBO MEXAHU3MOB HACIEACTBEHHOCTH H
OCHOBHBIX METa0OJIMYECKUX MyTEH Y BCEX OPTaHU3MOB.

OpomtonmonHas teopust Y. JlapBuna. Ilpenmnochbulku BO3HUKHOBEHHUS JapBHHH3MA.
JIBIOKyIIME CHUJIBI  3BOJIIOLMU BUAOB 1O JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE IpU
OTPaHUYEHHOCTH PECYpCOB, HEONpelenéHHas H3MEHYMBOCTb, OOppOa 3a CylIEeCTBOBaHMHE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopust 3Bosonuu (CTI) 1 e€ OCHOBHBIEC OJIOKEHHUS.

MuxkposBomtonus. [lonynanusa kak eIMHULA BUAA U IBOJIIOLNH.

JBwxkymme cuiabl (pakTophl) SBOJIONMH BHJIOB B MpUpojae. MyTallMOHHBIN TpoIece U
KOMOMHATUBHAs U3MEHYMBOCTB. [lonmynsaionHbIe BOJIHEI U Apeiid reHoB. M3omsanus u Murparus.

EcrectBenHblif 0oTOOp — Hampapistiomuil ¢axtop sBosonnd. DOpMBI €CTECTBEHHOTO
otbopa.

[Tpucnoco0IeHHOCTh OPTaHU3MOB KaK pe3yibTaT 3BoJtonuu. [IpuMepsl pucmocoOaeHui
y OpraHu3mMoB. ApoMop(}03bl U UANO0-aAANTALIH.

Bun u BupmooGpaszoBanme. Kpurepum Buzma. OcCHOBHBIE (GOPMBI BHI000pA30BAHUSA:
reorpagpuueckoe, 3KOJI0rHUECKOE.

Makpospomonust. @opMbl 3BoIOLUM: (puneTHYecKas, AWBEPreHTHAs, KOHBEPIEeHTHas,
napaiiensHas. HeoGpatumocTs 3Bomonuu.

[Ipoucxoxaenue  OT  HECHEUMATU3UPOBAHHBIX  IPEJIKOB. IIporpeccupytomias
crenuanusanys. AjanTuBHas paauanys.



JdemoncTpanum:

Hoprpersr: K. JIunnen, K. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromep, A. H. CeBepuios.

Tabmuip! u cxeMbl: «Pa3BUTHE OPraHUYECKOro MUpPa Ha 3emiiey, «3apOoIbITITI TO3BOHOYHBIX
JKUBOTHBIX», «ApXeonTepukc», «®@opMbl 00phOBI 3a CyIIeCTBOBaHUE», «ECTECTBEHHBII OTOOPY,
«MHoroo0Opa3ue COpToB pacTeHHit», «MHOroo0pasue MMOpoa >KUBOTHBIXY», «llomymsuuny,
«MyTanoHHas: U3MEHUYHUBOCTBY, «ApomMopdo3bl», «Mnuoananramuny, «O0Imas aerenepamus,
«/IBmwxymue cuibl sBoonnny, «Kapra-cxema mapmipyra nyremectsus Y. Jlapsunay, «bopbba
3a CYyILIECTBOBaHUEY, «IIpucnocobaeHHOCTH OpraHU3MOBY, «["eorpaduueckoe
BU000pa30BaHue», « IKOJIOTUIECKOE BUI000pA30BAHUE).

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUTIAMH OKPACKH, HA0OpP TUIOZOB U
ceMsiH, Kosutekuus «[IpuMepsl 3alUTHBIX MPUCTIOCOOIEHUN Y KUBOTHBIX», MOJIeNb «OCHOBHbBIE
HaIpPaBJIEHUS IBOJIOLUNY», 00bEMHAs MoJelb «CTpOEHHE TOJIOBHOIO MO3Ta TO3BOHOYHBIX .

buoreorpaduueckass kapra Mupa, KoiuieKiusi «DOpMBI COXPAaHHOCTH HCKOMAEMbBIX
JKUBOTHBIX U PACTCHMI», MoJenb amuivkanus «llepexkpéct XpoMocom», BIIayKHBIE IIperapaTsl
«Pa3Butue Hacekomoro», «Pa3BuTme mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaruu GOpMbI KPBUTBEB U OKPACKH Tea).

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHuE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Jlabopatopnass pabora Ne 2. «OmnmcaHue TPUCITOCOOJICHHOCTH OpraHm3Ma u eé
OTHOCHUTEIIBHOTO XapaKTeEPa».

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KHU3HU Ha 3emJie.

JonayuyHble MpeACTaBICHUS O 3apOKIEHUU XkU3HU. HaydHble TMNOTE3bl BOZHUKHOBEHUS
JKU3HU Ha 3emJyie: abWoreHe3 W MaHcHepMus. XUMHYECKas HBONIONUA. AOHOTCHHBI CHHTE3
OpPraHWYECKHUX BELIECTB U3 HEOPTAHMYECKUX. DKCIIEPUMEHTAIbHOE MMOATBEPKICHIE XUMUUECKOU
sBomtonny. HauanbHeie sTamnsl Ononorndeckoit aBomtonuu. [ unmoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYpP U BO3HHMKHOBEHHE MPOTOKIETKH. [lepBbIe KIETKHM U WX HBOIIOLHUAL.
@opMHUPOBAHHUE OCHOBHBIX I'PYIII KUBBIX OPTraHU3MOB.

PazButue xu3HM Ha 3emiie 1o spam U nepuoaam. Karapxeii. Apxernckas v npoTepo3oickas
apsl. [Taneo3olickast 3pa u €€ mepuoIbl: KEMOPUNUCKUN, OPIOBUKCKUHN, CHITyPUHCKUN, JEBOHCKHIA,
KAMEHHOYTOJIBHBIH, IIEPMCKU.

Me3zo3olickas 3pa 1 €€ nepruoibl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

Kaiino3zoiickast 3pa 1 €€ nepro/ibl: MajleOreHOBbIM, HEOr€HOBBIN, aHTPOIIOT€HOBBIA.

XapakTepucTuka KJIMMara U TeoJIOTMYEeCKuX mpoueccoB. OCHOBHBIE 3Tambl 3BOIIOLUU
PACTUTENHLHOTO U JKUBOTHOTO MUpa. ApoMopd 036l y pacTeHU 1 )KUBOTHBIX. [losiBIIeHME, paciBET
Y BBIMUPaHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHMpa Kak oTpa)keHue 3BOOUNNA. OCHOBHBIE CUCTEMATHYECKUE
TPYIIIBI OPTraHU3MOB.

OBOJIIOIMSL  4YeJIOBeKa. AHTpOINOJOrus Kak Hayka. Pa3Buthe mpeacTtaBieHHil o
IIPOUCXO0KICHUH YesloBeKa. MeToibl n3yueHus antponorenesa. CxoAcTBa U pa3inyus 4eloBeKa
1 KUBOTHBIX. CHCTEMAaTHYECKOE MTOJIOKEHUE YEIIOBEKA.

Huxymme cunbl  (pakTopel) aHTpomorenesa. HaciencTBeHHas WM3MEHYHUBOCTh H
ecTecTBeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUil TPyla, MBIIICHHE,
peysb.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOIMM YEJIOBEKA: ABCTPAJOMUTEKH, YEIOBEK yMENbIH,
UYenosek mnpsamoxoxsammii, YemoBek HeaHaepTalbCckui, YenoBek pasymsbld. Haxonku



HCKOMAeMbIX OCTaTKOB, BPeMsl CYyILECTBOBaHUS, 00JIACTh PacHpOCTPaHEHHUs, 00BbEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHSL.

Yenoseueckne pacbl. OCHOBHBIE OOJBIINE pachl: €BpPONEOMAHAs (€Bpa3uiicKasi), HErpo-
aBcTpajionsiHass  (dKBaTOpUalbHAsI), MOHTOJOMIHAs  (a3MaTCKO-aMepHKaHCcKas).  YUepTsl
MPUCTIOCOOJICHHOCTH MTPEICTaBUTENIECH YEIOBEYECKUX pac K YCIIOBUSM cyllecTBoBaHuA. EquHCTBO
yenoBeueckux pac. Kpurtuka pacusma.

JdemoncTpanum:

[Toptpetsi: @. Penu, JI. ITactep, A. U. Onmapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmuupl u cxembl: «Bo3HukHOBeHHE COTHEYHOM CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PacturenpHas KieTka», <«OKuBoTHas kietka», «[IpokapuoTudeckas KIETKa»,
«CoBpeMeHHasl cucTeMa OpraHu4ecKoro Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS
YyelloBeKa M 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJIOTMYECKUX HaXOJOK
MPEIKOB COBPEMEHHOIO 4YeloBeKa», «J/[peBHeimme moan», «/peBHue moan», «llepsbie
COBPEMEHHBIE JII0IN», «UelloBeuecKre pachi.

O6opynoBanue: wmynsiku «lIporcxoxaeHue dYemoBeka» (OIOCTBI  aBCTPAJIONHTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKU WM U300paKeHHs] KAMEHHBIX OpyIuit
MEepBOOBITHOTO YeJIOBeKa (KaMHHU-YOIIEphl, pyousia, ckpediia), TeoXpOoHOJIOTHYECKass Ta0JuIla,
KoJuteKus «©opMbl COXPaHHOCTH MCKOIMAEMBIX )KMBOTHBIX U PACTECHUIN.

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

[Ipaktuueckas padora Ne 1. «/3ydeHue McCKkomaeMbIX OCTaTKOB PacCTCHUHN M KMBOTHBIX B
KOJUTEKLIHSX .

DKCKypcusi «IBOJNIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIA WIIH
KpaeBeAUECKU My3eil).

Tema 3. Opranusmbl 4 OKpPY Kal0OLIasi cpejaa.

OKoJorusi Kak Hayka. 3aJadyd W pas3delibl AKOJOrMU. METOoJbl 3KOJIOTHYECKUX
UCCIEeI0BAHUI. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOWTaHMS  OpPraHM3MOB:  BOJHAs,  HA3e€MHO-BO3IyIIHAs,  IMOYBEHHAs,
BHYTpUOpPraHU3MEHHasl.

Oxonornueckue (akropsl. Kmaccudukamus sxomornueckux (HakTopoB: aOHOTHYECKHUE,
OMOTHUYECKUE B aHTPOIOTeHHBIC. J[elicTBHE IKOIOTHUECKUX (aKTOPOB HA OPTraHU3MBI.

AlOuotnueckue  (akTOphl:  CBET, TEMIleparypa, BIAKHOCTh.  DOTONMEPHUOAM3M.
[TpucniocoOnenust OpraHu3MoB K JAeiCcTBHIO a0NOTHYECKUX (PaKTOpoB. buosornyeckue puTMsl.

buotnueckne  ¢dakTopel. Buumbl OMOTHYECKHMX  B3aWMOJCHCTBUN:  KOHKYPEHITHUS,
XUIIHAYECTBO, CUMOMO03 U ero ¢opMebl. [lapazutusm, koomnepanus, MyTyain3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCANIM3M, HEUTpaidu3M. 3HaueHHEe OHOTHYECKHX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B PUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU MOMyIsiuu. OCHOBHBIE [IOKa3aTead TMOMYJISALNU:
YUCJIEHHOCTb, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUTpauusd. JuHamuka
YUCJICHHOCTH MOMYJIALNHN U €€ peryssius.

JdemoncTpanum:

[Toptpetsr: A. I'ymboasar, K. @. Pynwe, 3. ['ekkens.

Tabmuiet u cxeMbl: kapta «[Ipupogasie 30HBI 3eminy, «Cpenbl OOUTaHHUS OPTaHU3MOBY,
«Doronepuoauzmy, «llonmymsuuuy», «3aKOHOMEPHOCTH POCTA YHUCICHHOCTH MOMYJSLUU
uHpy3opun-Tydenpkny, «llumesbie nenmy.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:



JlabopaTtopHnas pa6ota Ne 3. «Mopdomornueckre 0COOEHHOCTH PACTCHUI U3 pa3HBIX MECT
oOUTaHUSD.

JlaGopatopHas padota Ne 4. «BiusiHUEe CBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckas padota Ne 2. «[ToacuéT MIOTHOCTH MOMYJISAIUA Pa3HBIX BUOB PACTCHUIN.

Tema 4. Coo0uiecTBa U 3KOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHO3a:  BHJIOBas,
pOCTpaHCTBEHHas, Tpopuueckas (mumieBas). Bunsl-nromuHanTel. CBsi3U B OHOIIEHO3E.

DKOJIOTHYEeCKHEe cUcTeMbl (dKocucteMbl). [loHsiTHE 00 »KOCHCTeMEe W OHOTEOIEeHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBl AKOCHCTEMBI: TPOAYLEHTHI, KOHCYMEHTBHI, pEAYLEHTHI.
KpyroBopor BemecTB M NOTOK SHEPrMM B 3KocucTeMe. Tpoduueckue (MHILEBBIE) YPOBHH
skocuctembl. [lumeBbie nenu u cetu. OCHOBHBIE TIIOKa3aTeNyd HKOCUCTEMBI: Omomacca,
OPOAYKIMs. OKOJOTHYECKHE NHUpaMUAbI: MPOAYKIUHU, YUCICHHOCTH, Ouomaccel. (CBoicCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOpEryJIsiius, pazputue. Cykueccus.

[Ipupoansle 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOMHOIO WM
HIMPOKOJIUCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCHUCTEMBI. ¥YpOOo3KocHCcTeMBbl. buonornueckoe u
XO03SCTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

Buopaznoobpasue kak (akrop ycroitunBoctu 3kocucreM. CoxpaHeHHE OMOJOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepraackoro o 6uocdepe. ['panuiisl, cocta u cTpykTypa ouochepsr. XKupoe
BemecTBO W ero ¢Gynkmuu. OcoOeHHOCTH Owmocdepbl Kak T00aTbHONH IKOCHUCTEMBI.
JluHamudeckoe paBHOBECHE M 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB W OMOr€OXMMHYECKHE ITUKIBI 3JIEMEHTOB (Yriepona, a3oTa).
3oHanbHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emin. AHTpONIOTeHHBIC W3MeHeHus B onocdepe. [mobanpHbIC
HKOJIOTHYECKUE MPOOIIEMBI.

CocymecTBoBaHue npUposl U yenoeuecTBa. CoxpaHeHne OMOpa3sHOOOpa3Hs KaKk OCHOBA
ycroiunBocTu 6uocepsl. OCHOBA pallMOHANIBHOTO YIPaBICHHs MPUPOJHBIMU pecypcaMu U UX
UCIOJIb30BaHue. JlocTukeHus: OMOIOTHH U OXpaHa MPUPOIbI.

JdemoncTpanum:

[Toptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. . Bepnanckuii.

Tabmumpl u cxemsl: «IlumeBbie nienuy, «buoreHo3: coctaB u cTpykTrypay, «lIpupomHbie
coobmectBa», «lenu nurtanus», «Okonoruueckas nupamuna», «buochepa u uenoBex»,
«DKOCUCTEMA IUPOKOIUCTBEHHOTO JIeCay, «DKOCUCTEMA XBOMHOT O jiecay, «bruoieHo3 BogoéMay,
«ArpoueHo3», «llpumepHble aHTPOINOT€HHbIE BO3JACHCTBUS Ha NpuUpony», «Baxneilmue
WCTOYHUKHU 3arpsi3HEHUs BO3JlyXa U TPYHTOBBIX BOA», «llouyBa — BakHeMIas coCTaBIsAOILAs
ouochepn», «Daktopel gerpamanuu  1nouB», «llapHuKOBBI  ApdekT», «DakTopbI
PaZMoaKTUBHOTO 3arpsi3HeHUs Onocgepbl», «Oomas crpykrypa 6uocdeps», «PacnpoctpaneHue
KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH Omocheps», «KpyroBopor yrieponga B OGuocheper,
«KpyroBopot azora B mpupoe».

O6opynoBanue: MoJenb-anTuIKanus « Tunmuaapie OMOIeHO3bI», TepOapuil «PacTutensHbIe
coobmiecTBa», koJulekuuu «buoreHos», «Bpeaurenun BaKHEHIINX CEIbCKOXO03SHCTBEHHBIX
KYyJIbTYp», TepOapuul ¥ KOJUICKIIMM PACTECHUH H JKUBOTHBIX, MPHUHAJICKAIINE K pPa3HBIM
9KOJIOTUYECKHUM TpyIiaM oxHoro Buaa, Kpacuas kaura Poccutickoit deaepannu, n300paskeHUs
OXpaHseMbIX BHJIOB PACTEHUN U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOI'MHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUIA

Cornacho ®I'OC COO, ycraHaBnuBalOTCs TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
00y4aroIKMUCS NPOrpaMM CPEHEr0 0OLIEro 00pa3oBaHUs: JIUYHOCTHBIM, METANIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B CTPYKTYPC JMYHOCTHBIX PE3YJIbTATOB OCBOCHUA MPCAMCETA «buomxorusy BBIACIICHBI
CICNYIONINE COCTaBIAIONIME: OCO3HAHHWE OOYYaIOIMIMMKCS  POCCHMCKON  TI'pakIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIHLHOCTH M CAMOOIPEAENICHUIO,
HaJIMYMe€ MOTHMBALMU K OOYYEHHUIO OHOJIOTMH, LEJIECHANPABICHHOE PpAa3BUTUE BHYTPEHHUX
yOeXIeHUI JIMYHOCTH HAa OCHOBE KIIIOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAIULIUN Pa3BUTHA
OMOJOTUYECKOr0 3HAHUS, TOTOBHOCTh M CLIOCOOHOCTH 00Y4aIOIINUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEeSATEIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMM YCTAHOBKAMU, MPUCYHIUMH CHCTEME OHOJIOTHYEeCKOro
o0pa3oBaHUs, HATMYUE IKOJIOTUYECKOTO TIPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh IEJIU U CTPOUTH
JKU3HCHHBIC IIJIaHBbI.

JInuHOCTHBIE pe3ynbTaThl OCBOGHMs mpeameTra «buonorusi» mocTuraroTcs B €IUHCTBE
yueOHOM M BOCTIHUTATEIbHON AEATEIbHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCUHCKUMHU
CONMNOKYJIbTYPHBIMU, UCTOPUUCCKUMU U NYXOBHO-HPABCTBCHHBIMH IICHHOCTAMMU, NPUHATBIMA B
O6H_I€CTBG npaBujiaMM W HOpMaMH MOBCACHUA U CHOCO6CTByIOT nponeccaM CaMoOIlO3HaHU,
CaMOBOCIIUTAHUA WU CAMOPA3BUTUSA, PA3BUTHA BHyTpeHHeﬁ no3unuu JIMYHOCTHU, MaTPUOTU3MaA,
YBa)XEHUSI K 3aKOHY M IPaBOMOPSAKY, YEJOBEKY Tpyla U CTapuieMy MOKOJIEHHIO, B3aUMHOIO
yYBaXEHUs, OEpEe)KHOr0  OTHOIIEHHWA K  KYJAbTYpHOMY  HAClEIUI0 M TPAAULHSIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickon denepannu, MpUpoOaEe U OKPYKAIOLIEH cpeie.

JIMYHOCTHBIE Pe3yNabTaThl OCBOEGHUS YU€OHOro mpeaMera «buoorusy JT0KHBI OTpaXaThb
TOTOBHOCTb M CITOCOOHOCTH O0YyYarOIMXCs PYKOBOJCTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEN JUYHOCTH, CHCTEMOM I[IEHHOCTHBIX OpHMEHTalui, TMO3UTUBHBIX BHYTPEHHUX
yOeXICHHUI, COOTBETCTBYIONINX TPAAWIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIEecCTBa,
PACIIUPCHUC KU3HCHHOTO OIbITA U OIbITa ACATCIILHOCTHU B IMPOLCCCC pCain3alliid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHMS:

Cc(OPMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIMU  OOYy4Aaromerocsi Kak AaKTUBHOTO W
OTBETCTBEHHOT'O YJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TpaB M 0Osd3aHHOCTEH, yBaXKEHHME 3aKOHA W
IIPABOIOPAJIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH JEATEIHHOCTH NMPU CO3JAaHUU YYEOHBIX MPOEKTOB,
pCICHUN y‘IGGHBIX U I1O3HABAaTCJIbHBIX 3a1a4, BBIIIOJTHCHUN 6I/IOJIOFI/I‘ICCKI/IX 9KCIICPUMCHTOB;,

CIIOCOOHOCTh  ONPENENSITh COOCTBEHHYIO TO3MIIMIO IO OTHOIICHHIO K SIBICHUAM
COBPEMEHHOM KU3HU U OOBSCHSATH €€,

YMCHUC YUYUTHIBATDH B CBOUX I[eﬁCTBHHX HCOGXOI[I/IMOCTB KOHCTPYKTUBHOT'O
B3aUMOJICHCTBUS JIIOJIEH C pa3HbIMHU YOSKICHUAMHU, KYJIbTYPHBIMU IIEHHOCTSMHU M COLIMATBHBIM
MOJIOKEHUEM;



FOTOBHOCTh K COTPYIHHUYECTBY B IIPOIECCE COBMECTHOIO BBIIOJHEHUS YUeOHBIX,
MO3HABATENIbHBIX W UCCIENOBATEIbCKUX 3a/lay, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB MPH 00CYXJICHUH CIIOPHBIX BOMPOCOB OMOIIOTHYECKOTO COICPIKAHMUS,

TOTOBHOCTh K T'YMaHUTApPHOU U BOJIOHTEPCKOM EATEIHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHUPOBAHHOCTH POCCHUICKON TPaXKIAHCKOM UICHTHYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonuHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSIIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIIEIUIO U MAMSITHUKAM IPUPOIBI, TOCTHKEHUAM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTUSIX, TPYIIE;

CIIOCOOHOCTH OIEHUBATH BKJIAJl POCCHICKUX YUEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTHH,
NOHMMAHUS 3HAueHUsi OWOJOTMH B TO3HAHWM 3aKOHOB NPHUPOIbI, B JKU3HU 4YellOBEKa U
COBPEMEHHOTO OOIIECTBa;

uzciHast yOe:K IEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEH POCCUHUCKOTO HApoa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIEHUBAThH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOTO OYAyIIero;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJAMUTENSAM, CO3JJaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSTUS LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPaAULHUSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOUIEHHE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOIO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

MMOHUMaHUE SMOLMOHAIBHOTO BO3CHCTBHS KUBOW IMPUPOLBI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BHJIaX HMCKYCCTBA, CTPEMJICHUE IPOSBIATH
KaueCTBa TBOPYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 3A0POBbS U
IMOIUOHAIBLHOIO 0JIArONOJIYYHS:

MMOHUMaHWE W pealin3alus 3J0pOBOro M 0e30MmacHoro oopasza Ku3HU (310pOBOE MUTAHUE,
coOrofieHre TUTUEHUYECKUX MPaBUJI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHass ¢u3MUYECKas AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

NOHMMAaHHE UEHHOCTH TPaBWJI WHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO 0€30IacHOro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAOIINX 3I0POBbIO U )KU3HU JHOJEH;

OCO3HAHHE TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJICHHUS alKOTOJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10JII00UE;

TOTOBHOCTb K aKTUBHOM JESATEIHLHOCTH TEXHOJIOTMYECKON M COLIMANIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIILHO BBITIOHATH TAKYIO JIESTEIBHOCTH;

MHTEpEC K pa3inuyHbIM cepam mpodeccuoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP OymyIeit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE YKU3HEHHBIC TIIAaHbI,



TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpA30BaHHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIIEHHE K MPHUPOJIe KaK UCTOUHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS SKOJOTHYECKOW KYIbTYphl: MPUOOPETEHHE OMbITa TUIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpebl;

OCO3HaHHUE TTI00aJIBbHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U yTel UX pellieHus;

CIIOCOOHOCTH MCMOJb30BaTh MpUOOpeTaeMble MPU W3YUEHUH OMOJIOTUU 3HAHUS U YMEHUs
IpHU PEIIeHUH TPOOJEM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOJONOIB30BAHHEM (COONIOICHNE
MpaBuJl MOBEACHUS B MPUPOJE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HEMPUATUE NCUCTBUM, MPUHOCAIIMX BPEJ OKPY)KAIOUIEH HPUPOIHOU Cpeje,
YMEHHE MPOTHO3UPOBATH HEOIArONMPUSATHBIC SKOJIOTHYECKHE IMOCIEICTBUS MPeANPUHIMACMBIX
JEUCTBUN U NIPEJOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO HKOJIOTUYECKOTO MBIIUIEHUS, SKOJOTUYECKOW KYJIbTYpPhI, OIBITA
NESATENIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS PpPYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLHUAIBHOM IPAKTUKE, TOTOBHOCTU K YYACTHIO B
MPaKTUYECKOU JEATEIbHOCTH 3KOJIOIMUYE€CKON HAMPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMHUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKd ¥ OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JUAJIOTEe KYIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYIBTYPHOM MHUPE;

COBEpIICHCTBOBAHUE S3bIKOBOM M UNTATENIbCKON KYJIBTYpPhI Kak CpECTBa B3aUMOIEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUSI MUPA;

NOHMMaHue cnenu(uku OMOJOTMM KaK HAyKH, OCO3HaHHS €€ ponu B (HOPMHUPOBAHUU
PaIMOHATILHOTO HAYYHOTO MBIIUICHHSI, CO3/IaHUHU IIEIOCTHOTO MPEACTABIECHUSI 00 OKPYKAIOIIEM
MUpEe Kak O €IWHCTBE TMpPHUPOAbI, 4YeloBeKa M oOulecTBa, B [O3HAHUU MPHUPOJHBIX
3aKOHOMEPHOCTEH U peleHuu NpodIeM COXpaHeHuUsI IPUPOTHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OHMOJIOTHH JJII COBPEMEHHOW IMBHIIM3AIMH: 00ECTICUCHUS
HOBOTO YpPOBHSI Pa3BUTHUS MEIUIUHBI, CO3JAHHE MEPCIICKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemath pecypcHble MpoOieMbl pa3BUTUS YEIOBEUYECTBA, MOUCKA MyTeH BBbIXOJA U3 TNI00aIbHBIX
9KOJIOTHYECKHX Mpo0sieM U o0ecrieueHus nepexoa K yCTOMUMBOMY Pa3BUTHIO, PALIMOHAIBHOMY
HCIIOJIb30BAaHUIO MIPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TMOJIYUEHUU OMOJOTHYECKUX 3HAHHWMA B IEJISIX MOBBIIICHHUS OOIICi
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIIMOHAIHHOU
TPAaMOTHOCTH 00yJaronuxcsi, OpMUPYEMON MPU U3YICHUU OMOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB IIO3HAHMS, HMCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONy4yaeMble 3HAHUS JJs aHanu3a W OOBSCHEHUS SIBICHUUN
OKPYXKAIOIIeT0 MHUpPAa M MPOUCXOIAUIMX B HEM H3MEHEHMH, YMEHHE JelaTh OO0OCHOBaHHBIE
3aKJIIOUYEHUs] HAa OCHOBE HAy4dHbIX ()aKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJB30BaTh OWOJOTHYECKHE 3HAHUS I PEIICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIHSIX;

OCO3HAaHHE IICHHOCTH HAayYHOH NeATeNbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOCKTHYIO U
MCCJIEI0BATENbCKYIO ACSITENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa3oBaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJYYCHUIO HOBBIX 3HAaHUU IO 6HOHOI‘I/II/I B COOTBETCTBHU C XHW3HCHHBIMU
NOTPEOHOCTSMH.

METAINPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ylbTaThl OCBOEHUSI ydeOHOro mpeamera «bHOJOrUsS» BKIIOYAIOT:
3HaUMMBIC Ui (DOPMHPOBAHUST MHPOBO33PEHUS OOYYAIOUIMXCS  MEXKIUCHUTIITMHAPHBIC
(MeXnpeaIMeTHBIC) OOIIeHAYYHBIE TIOHATHS, OTPAKAIOIINE [[ETOCTHOCTh HAYYHOU KapTUHBI MUPa
U crienu(rKy METO/I0B MO3HAHHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTHUs,
SBJIEHUE, TPOLECC, CHCTEMa, Hay4dHbIM (hakT, MPUHIUIN, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHs, UCCIEAOBaHUEe, HAOIIOIEHUE, U3MEPEHUE, SKCIICPUMEHT WM JPYTHX), YHUBEPCAIbHBIC
yueOHbIe JeicTBUS (MO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), 00ECTICUNBAIOIINE
dbopmupoBanre (YHKIIMOHATBLHONH TPAMOTHOCTH M COIMAIBHOW KOMIIETEHIIMH OO0YyYaroIuXcs,
CIIOCOOHOCTh oOyuaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIIIMHAPHBIE,
MHUPOBO33PECHYECKUE 3HAHUS M YHUBEpCAlIbHbIC Yy4eOHBIC ACHCTBHS B IO3HABATEIBHOU U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3yabTaThl OCBOCHHS MPOrpaMMBbl CPEIHEro o0Iero odpazoBaHUs
JOJI’KHBI OTPAXKATh:

OBi1aeHNe YHHBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOTUYeCKHE TeiCTBUS:

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

MCIIOJIb30BATh MPU OCBOCHUH 3HAHUN TPUEMBI JIOTHYECKOTO MBILIUICHUS (aHaIn3a, CHHTE3a,
CpaBHEHHsSI, KIacCU(PUKALUU, OOOOIICHHS), PACKPHIBATh CMBICI OHOJOTHYECKHX TOHATHI
(BBIICNATH WX XapaKTepHbIC MPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTUMU TOHATUSIMH);

ONpeAeNaTh LEeIN AeATEIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUH HX JOCTHXKEHUS,
COOTHOCHUTD Pe3yJbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU LIEJISIMU;

UCIOJIb30BaTh OMOJOTHYECKHUE TOHSITHS JUIsl OOBSICHEHUsS (AaKTOB U SIBICHUU KUBOM
TIPUPOJIBI;

CTPOUTH JOTHUECKHUE PACCYXACHUS (MHIYKTUBHBIE, IEAYKTUBHBIE, IO AHAJIOTUH ), BBISABIIATD
3aKOHOMEPHOCTH M IPOTHUBOPEUMsSI B PACCMATPUBAEMBIX SBICHUSAX, (OPMYIUPOBATH BBHIBOJABI U
3aKJTIOYCHHS,

MPUMEHSTh CXEMHO-MOJICbHBIE CPEACTBA JUISl MPEACTABICHUS CYIIIECTBEHHBIX CBS3EH U
OTHONIICHUH B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TakKe MPOTHBOPEUUI pa3zHOro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

paspabarbIBaTh IUJIAH PEUICHUS MPOOIEMBI ¢ YIETOM aHAIH3a UMEIOIIUXCSI MaTepUATbHBIX
U HEMaTEepPUAIBHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBBI B J€SATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LEJSAM,
OLICHUBATh PUCKU MOCJIEACTBUN JESATEbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEM.

2) 0a30BbIe HCCIeA0BaTEIbCKHE TeHCTBUS:



BJIJICTh HaBBIKAMHU Y4EOHO-HCCIIEIOBATEIBCKONH U MPOEKTHOW JIEATEIILHOCTH, HaBBIKAMHU
paspeuieHus npoOieM, CocOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOMCKY METOJIOB
pEUIeHUS TPAKTUIECKUX 334, TPUMEHEHUIO Pa3ITMYHBIX METOJIOB TIO3HAHNUS;

UCTIONIB30BaTh PAa3JIMYHbIC BUJBI ACATEIBHOCTH II0 TIOJIYYECHHIO HOBOTO 3HAHHS, €ro
UHTEPIpPETAINU, TPEOOPa30BAaHUIO W MPUMEHEHHUIO B YYEOHBIX CHUTYyaIlUsX, B TOM YHCJE IPH
CO3IaHUH YUEOHBIX M COI[UAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIA TUI MBIILUICHUS, BIAJACTh HAYYHOU TEPMUHOJIOTHEH, KITIOYSBBIMU
TOHATUSIMH U METOJAMHU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4yl B 0Opa30BATECIIbHOW ACATEIHHOCTH W
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M U aKTyalM3WpPOBaTh 3a7ady, BBIABUTATh
THITOTE3y €€ PEIICHUs, HAXOUTh apTyMEHTHI [Tl JOKa3aTeIbCTBA CBOMX YTBEP)KACHUH, 3a/1aBaTh
napamMeTpsl ¥ KPUTEPUH PEIICHUS;

AHATM3UPOBATH MMOJTYYCHHBIE B X0O/I€ PEIICHHS 3a/1a4H PE3YIbTaThl, KDUTHUECKU OLICHUBATh
WX IOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIlUsIM, OLEHHUBATH IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IICJICHANIPABICHHBIN ITOMCK IEPEHOCAa CPEICTB U CIIOCOOOB JCHCTBUS B
po(hecCHOHATLHYIO CPey;

YMETh TEPEHOCHTHh 3HAHUS B  T[O3HABAaTEIbHYID H  TMPAKTHUYECKYI0  00JacTH
KHU3HEICATEILHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00IacTei;

BBIIBUTATh HOBBIC WJCH, MpEAJiaraTb OPUTHHAIBHBIC MOIXOABl W PEUICHHS, CTaBHUTh
pOOJIEMBI U 3a/1a4H, JOMTYCKAIOIIUE alTbTEPHATUBHBIE PEIIICHHUS.

3) pabora ¢ undgopmanmeii:

OPHUEHTHPOBATHCS B PA3IMYHBIX HCTOYHWUKAX HHGPOpMAIHH (TEKCTEe Y4EeOHOTo MocoOus,
HAYYHO-TIOMYJISIPHOM JUTEepaTrype, OMOIOTUYECKUX CIIOBAPSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHEeTe), aHAIM3UPOBaTh WHGOPMALMIO PA3IMYHBIX BUAOB U (Gopm
NPeJICTaBJICHUS, KPUTUIECKH OLICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(bopMyHpOBaTh 3ampoChl M TMPUMEHATH DPA3UYHBIE METOABI TPU TIOUCKE W OTOOpe
Ounonoruveckoit HHGOpMaIUU, HEOOXOAUMOM JIJIsl BBIIIOJIHEHUS YUeOHBIX 3a/1a4;

NpHOOpPETaTh OMBIT HCMOJIB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIBHYIO (OpPMY TMPEACTaBICHUS OUOJIOTHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYroe);

UCIIONIb30BaTh HAYYHBIN SI3BIK B KAa4eCcTBE CpPEJCTBA MpH paboTe ¢ OMOIOTHYECKOi
uHpOpManrel: TPUMEHITh XUMHUYECKUE, (PU3MUECKUEe W MaTeMaTUYCCKHE 3HAKH M CHUMBOIIBL,
dbopmysel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJBb30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-
CUMBOIIMYECKUE CPEACTBA HATIISTHOCTH,

BJIQJICTh HABBIKAMHU pACMO3HABAHUS U 3alUThl MHGOpMAIUU, HHPOPMAIIMOHHON
0€30MacHOCTH JIUYHOCTH.

OsgiiaieHne YHHBEPCATbHBIMH KOMMYHHKATUBHBIMU 1€ CTBUSIMH:

1) oOmenue:

OCYIIECTBIISITh KOMMYHHKAITUU BO BCEeX cdepax )KU3HU, aKTUBHO Y4aCTBOBATh B JHAJIOTE
WINA JUCKYCCUU TI0 CYIIECTBY OOCYXIAaeMOH TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBATh
CYXJICHUSI OTHOCHTEIBHO BBINIOJNHEHHS TpeIiaracMoil 3aiad, YYHTHIBATb HMHTEPECHl W
COTJIACOBAHHOCTH MO3ULIUN APYTUX YIACTHUKOB TUAJIOTA WK TUCKYCCHH);



pacrmo3HaBaTh HeBepOaJbHbIE CpEeACTBa OOILIEHUS, MOHMMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOH(JIUKTHBIX CUTYAIlMd, YMETh CMATYaTh KOH(MIUKTHI U
BECTHU MEPETOBOPHI;

BJIQJIETh Pa3IMYHBIMU croco0aMu OOIIEHHS U B3aUMOJECHCTBUS, MOHUMATh HaMEPEHHUS
OPYTUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOLICHHE K COOECeTHUKY U B KOPpPEeKTHOU (opme
bopMyITUPOBATH CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHS C HCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAas JIesITeIbHOCTD:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIWBUIYaJIbHOU pabOTHI MpH
pemeHn 6MoJI0rnYeckoi mpo0IeMbl, 000CHOBBIBATH HEOOXOJUMOCTh MTPUMEHEHHS TPYIIOBBIX
¢dbopM B3aUMOJICHCTBUS MPU PEIICHUH YICOHOU 3a/1a4u;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH € y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaXKJIOTO YeHa KOJUICKTHBA;

NPUHUMATH 1€ COBMECTHOW JESATeThbHOCTH, OPTaHU30BBIBATH M KOOPAWHUPOBATH
JIEUCTBUSA 10 €€ IOCTUKEHUIO: COCTABIISITh TUIaH IEUCTBUM, pacpeaeisiTh POJIU C Y4ETOM MHEHUH
YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOU paOOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa U KAXKIAOTO YJaCTHHKA KOMaHJbl B OOIIUI pe3yibTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeyiaraTb HOBblE MPOEKTHI, OLICHUBATh HJEH C IMO3ULWU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOU 3HAYUMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETUYECKOE TIOBEICHHWE B PA3IUYHBIX CHUTYaIUsX,
MPOSIBIISATE TBOPYECTBO U BOOOpAKEHHE, OBITH MHUITMATUBHBIM.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU J1€iiCTBUAMM:

1) camoopranu3amnus:

UCIIONIb30BaTh OWMOJIOTMUECKHE 3HAHUS IS BBIABICHUS NPOOJIEM M WX pEIICHUS B
YKU3HECHHBIX U Y4eOHBIX CUTYaIIUAX;

BbIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUI 1I€eBbIE U CMBICIOBbIE YCTAHOBKH B CBOMX
JNEHCTBUSAX M TMOCTYIMKaX MO OTHOIIEHHIO K XKMBOW NMPHUPOJAE, CBOEMY 3J0POBbIO U 3/I0POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATh TMO3HABATEIBHYIO NIEATEIHHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJayll B 0O0pa30BATEIBHOM JCSITCIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISITH IIJIAH PEIICHUsS MPOOIEMBI C YIETOM HUMEIOIIUXCSI PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOUTCHUN;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHCE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

croco0CcTBOBaTh (HOPMHUPOBAHUIO M TIPOSIBIICHUIO IIUPOKOM IPYIUIIMN B Pa3HBIX 00JIACTIX
3HAHWH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHB.

2) caMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYyallUsIM, BHOCHTH KOPPEKTHUBHI B JESATEIBHOCTH, OIICHHBATH
COOTBETCTBUE PE3YIbTATOB LEJISIM;



BJIAJICTh HAaBBIKAMU I10O3HABATEIbHON pe(IEKCHN KaK OCO3HAHUS COBEPIIAEMBIX NeHCTBUI
1 MBICIIUTCIIbHBIX MTPOLIECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, HUCIIOJIB30BATh HpI/IéMBI pe(b.HGKCI/II/I
JUISL OLIGHKU CUTYAalluH, BHIOOPA BEPHOTO PEILICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS [0 UX CHIKEHUIO;

IPUHUMATh MOTUBBI U aPIYMEHTHI IPYTUX NIPH aHAIN3€E PE3Y/IbTaTOB JESITEIbHOCTH;

3) npuHsATHE ce0s M APYIUX:

MMPpUHHUMATDH C66}I, IHOHUMasA CBOM HEAOCTATKHU U JOCTOMHCTBA,

IPUHUMATh MOTUBBI U aPIYMEHTHI IPYTUX NIPH aHAIN3€E PE3Y/IbTaTOB JESITEIbHOCTH;

IIPU3HABaTh CBOE MPaBO U MPaBO JPYTUX Ha OIIMOKHY;

Pa3sBUBATh CII0COOHOCTH MIOHUMATh MUD C MMO3UIUA APYTOro 4CJIOBCKaA.

INPEJIMETHBIE PE3YJIBTATbBI

[IpeameTHbIe pe3ynbTaThl ocBoeHUs mporpammbl COO mo 6uosioruu Ha 0a30BOM YpPOBHE
BKJIIOYAIOT crieruduueckue A ydeOHoro npenmera «buonorusy Hay4yHble 3HAHUS, YMEHUS U
crocoObl JEMCTBUH 1O OCBOCHHMIO, MHTEPIIPETAlM U IPeoOpa3OBaHUIO 3HAHUM, BHJIBI
NESTEIbHOCTH 10 MOJIyYEHHIO HOBOTO 3HAHUS U MPUMEHEHHIO 3HAHUI B PaslMYHbIX Y4eOHBIX
CUTYallUsIX, a TAK)KE B PEAIbHBIX JKU3HEHHBIX CUTYallUsX, CBI3aHHBIX ¢ Onosorueil. B mporpamme
IpeMETHBIC PE3yNbTaThl IPEACTABICHBI 10 roaM 00y4eHUsI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHs yueOHoro npeamera «buonorus» ¢ 10 knacce nomKHbI
OTpakaTh:

C(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAYUYHOW KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUHCKUX U 3apyOeKHbIX YUEHBIX-OMOIOTOB B pa3BUTHE
6uosornu, GyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBEKa JUIsl PELICHUS] dKU3HEHHBIX 3a71a4;

YMEHHUE pacKpbIBaTh COJAEpKaHHE OMOJIOrMUECKMX TEPMHHOB U MOHATHUN: )KU3Hb, KIIETKA,
opranusM, MeTa0oau3M (0OMEH BEILECTB U MTPEeBpallleHUe YIHEPTUH ), TOMEOCTa3 (CaMOperysius),
YpOBHEBasi  OpraHW3alus  JKUBBIX  CHCTEM, CaMOBOCIIPOM3BEACHHE  (PENpOLyKLus),
HACJIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U PAa3BUTHE;

yMEHUE u3jiaraTb OHOJIOTHUECKHE TEeOpUu (KJIETOYHas, XPOMOCOMHAas, MyTallMOHHas,
[EHTpaJlbHas J0TMa MOJEKyJsipHOW Ouomnorum), 3akonsl (I. Mennpens, T. Moprana, H. 1.
Baguiosa) u yueHus (0 LEHTpax MHOT00Opa3us M MPOUCXOXKICHUS KyIbTypHBIX pacteHuii H. U.
BaBunosa), onpenensats rpaHULIbI UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM,;

YMEHHUE BIa/leTh METOJaMHM Hay4HOTO MO3HAHUSA B OMOJIOIMU: HAOJIOJCHHE W OIMCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3alus ¥ IHpOBeIeHHE OHOIOTHYECKOTO
DKCIEPUMEHTA, BBIIBM)KEHHUE TMIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIENYEMBIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJIyYE€HHBIX DPE3Yy/IbTaTOB, HMCIIOJIB30BAaHHBIX HAY4HBIX MOHATHH,
TEOpUH U 3aKOHOB, YMECHHE JIEJIaTh BEIBOJBI HA OCHOBAHNUH IIOJy4YEHHBIX PE3YJIbTATOB;

YMEHME BBIICIATH CYLUIECTBEHHBIE NPU3HAKM BUPYCOB, KJIETOK MPOKAPHOT U IYKApHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH TPOLIECCOB: OOMEHA BEIIECTB U
IPEBpALLCHHs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IIACTUYECKOIO U SHEPreTH4eckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEHO03a, OILUIONOTBOPEHUS, Pa3MHOXKCHHS, HHAUBUIYaIbHOTO Pa3BUTHSA
opraHu3Ma (OHTOTEHE3);

yYMEHUE NPUMEHSTH MOJTy4YEeHHBIC 3HAHUS IS OOBSCHEHHUS OMOJIOTHUECKUX IMPOLECCOB U
SBJICHUM, JJIs1 IPUHATHS IPAKTUYECKUX PELICHNH B IOBCEIHEBHON KU3HU C LENIbI0 00eCTIeUeHMSI
0€30IIaCHOCTH CBOETO 3[0pPOBbsl M 3J0POBbS OKpYXKAlOIIUX JIOAEH, COOIIOACHUS HOPM



rPaMOTHOTO TOBEACHHUS B OKpYXKarolled NPUPOAHONH cpele, MOHMMaHHE HeO0OXOIUMOCTH
WCIIONIb30BaHUsl JOCTHKCHUI COBPEMEHHOW OHMOJOTHH M OWOTEXHOJOTHUH IJI PaIllOHATBHOTO
MPUPOIOTIOIB30BAHMS;

YMEHHME pelllaTh »JJIEMEHTapHble TEeHETHYECKHe 3aJayd Ha MOHO- M JUTHOpHAHOE
CKpEeIlMBaHUE, CIETUIEHHOE HACJIE0BaHUE, COCTABIATh CXEMbl MOHOTUOPHUIHOTO CKPEIIUBAaHUS
JUTSL TIpeJICKa3aHusl HacJIeJOBaHUs PU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPAaTOPHBIE M MPAKTHYECKHE PabOThI, COOMIONATh MpaBWiia TpU
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKH OILICHMBAThb W MHTEPHPETUPOBATH HHPOPMAINIO OHOJIOTHYECKOTO
COJIepXaHUsl, BKJIOYAIONIYIO TCEBAOHAYYHBbIE 3HAHMS U3 PA3IMUYHBIX HCTOYHUKOB (CpelcTBa
MaccoBOi MH(}OpMaNNK, HAYYHO-TIONMYJSPHBIE MAaTEPHUAaIbl), ITHUYECKUE ACIIEKTHl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTUH, MeTULIMHE, OMOTEXHOJIOTUH;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE MHCHbMEHHBIE MW YCTHBIE COOOIIeHUs, 0000mas
OMONOTHYECKYl0 HMH(POPMAIUI0 W3 HECKOJIbKUX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.

[IpeameTHBIC pe3yabTaThl OCBOEHUS yueOHOTO npeameTa «buonorusy ¢ 11 knacce nomKHbBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTe U POJM OWOJIOTMHM B CUCTEME HAy4YHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIaJIe POCCUMCKHUX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeLICHUS )KU3HEHHbIX 3a/1a4;

YMEHHE PACKPBIBATH COACPKAHNE OMOIOTUYECKUX TEPMUHOB U IMOHSATHI: BUJI, TTOMYJISIIHS,
reHo(OH, SBONIONHS, JBUXKYIME CHIBI ((aKTOpbl) 3BOJIOIUHU, MPUCIOCOOICHHOCTD
OpraHM3MOB, BHJ000pa3OBaHHE, OKOJOTHYECKHe (AaKTOPbl, OSKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeIyLICHTHI, LIeTIH MMUTaHUs, SKOJOrHYecKas mupamuaa, ouoreoreHos, ouocdepa;

YMEHHE W3JIaraTh Owuonornueckue Tteopuu (dBomonuoHHas Tteopuss Y. JlapBuHa,
CHUHTETUYECKAsl TEOPHs SBOJIIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHHH U myteil sBomonuu A. H. CeBeproBa, yueHus o
6uoctepe B. U. Bepnaackoro), onpeaensiTe TpaHUIbI UX IPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHE BJIaJIeTh METOJaMH HAay4YHOTO MO3HAaHUS B Ouoioruu: HaOIIOIEHUE U OMUCAHUE
JKUBBIX CHCTEM, IMIPOLIECCOB W SIBICHWI, OpraHu3anus ¥ MPOBEAEHUE OHOJOTHYECKOTO
9KCIIEPUMEHTA, BBIABM)KCHUE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJNYyYEHHBIX PpEe3ylbTaTOB, HCIOJb30BAHHBIX HAYUHBIX MOHSITHIA,
TEOPH ¥ 3aKOHOB, YMEHHE JI€TIaTh BHIBO/IbI HA OCHOBAHUU MOJIYUEHHBIX PE3YyJIbTATOB;

YMEHHE BBIICTIATH CYIIECTBEHHBIC TPU3HAKUA CTPOCHHSI OMOJOTUYECKIX O0BEKTOB: BUJIOB,
MOMYJSIIMM, TPOAYLEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOTI€OIEHO30B U OSKOCHCTEM,
OCOOCHHOCTH  IIPOIECCOB:  HACIEACTBEHHONH  HM3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOICHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOTMYECKHX (DaKTOPOB Ha
OpraHU3MBbI, IEPEHOCA BEILIECTB U MOTOKA SHEPTUH B SKOCUCTEMAX, AHTPONOT€HHBIX U3MEHEHUN B
9KOCHUCTEMAaX CBOEH MECTHOCTH, KPYroBOpPOTa BELIECTB U OHOr€OXMMHYECKHX LHKIOB B
ouocdepe;

YMEHHE TPUMEHSThH MMOTYYCHHBIC 3HAHUS i OOBSICHEHUS OMOIIOTUYECKUX MPOIECCOB U
SIBIICHUU, JJI TPUHSITHS MPAKTUYSCKUX PEIICHUN B TTOBCEIHEBHOM KU3HU C LIEIbI0 00eCIIeYeHHUS
0€30MacHOCTH CBOETO 3JI0POBbS U 370POBbSl OKPYKAIOIIUX JIIOJIEH, COOJIIOIEHUS HOPM
rPaMOTHOTO TOBEACHHSI B OKpYXKarolled MNPUPOAHONH cpele, MOHMMaHHE He0OXOIUMOCTH



HCIIOJIb30BaHUs JOCTUKEHUI COBpPEMEHHOM Oouonoruu TUTSE palMOHaIBLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABIIATH CXEMBbl IepeHoca
BEIIIECTB 1 SHEPTHUH B SKOCHCTeMax (11U MUTAHMUS );

YMEHHE BBINOJHATH JIAOOpaTOpHbIE M MpaKTHYECKHe padoThl, cOON0IaTh MpaBWiIa MPHU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBaHHEM;

yYMEHUE KPUTHUYECKH OIICHWBAaTh W HHTEPIPETUPOBATh HMHPOPMALUIO OHOJOTHYECKOTO
COJlep’KaHusl, BKIJIIOYAIOLIYIO IICEBJOHAYUYHbIE 3HAHUS W3 PA3IUYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBOi HWH(OpMaINMK, HAYYHO-TIOMYJSPHBIE MaTepHallbl), pacCMaTpUBaTh TJIOOATBbHBIC
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MIO3HILIUIO;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE TMHCHbMEHHBIE MW YCTHBIE COOOIIeHHs, 0000mas
OMOJOTHYECKYI0O HMH(POpPMAIMI0O M3 HECKOJbKUX HCTOYHHKOB, TIPAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBO 4acoB JIeKTPOHHBIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne ni/m Kontponbnsie IlpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
! buonorus kax Hayka 2 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBbie cuCcTEMBbI U UX OpraHU3aLUs 1 bubmorexa HOK
https://m.edsoo.ru/7f41¢c292
3 XHUMHYECKUN COCTaB U CTPOEHUE KIIETKU 8 1 Bubmmorexa HOK
https://m.edsoo.ru/7f41¢292
but6mmoreka [IOK
4 HKHSHENEATEIEHOCTE IUIETKH 6 https://m.edsoo.ru/7f41¢c292
5 PasMHOXEHUE U MUHAMBUAYAIbHOE 5 1 Bu6muotexa [JOK
pa3BUTHE OPTAHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTtBeHHOCTh M UBMEHUMBOCTh 2 15 bubmoreka [JOK
OpPTraHHU3MOB https://m.edsoo.ru/7f41¢292
7 Cenexuusi opranu3MoB. OCHOBBI 3 but6mmoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
8 PesepBHoe Bpems 1 BuGmmorexa [OK
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME
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11 KJTACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrpoabusie IIpakruueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypchbl
but6mmoreka [IOK
! BOTIOLHOHKAs GHonOTHS ) 1 https://m.edsoo.ru/7f41cc74
) BoO3HUKHOBEHHE U pa3BUTUE KU3HU HA 9 0.5 Bu6muotexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OpranusMbl U OKpy>Karolas cpesia 5 1 bubnuorexa LOK
P pyaomas cpel https://m.edsoo.ru/7f41cc74
bub OK
4 Coo00111eCcTBa ¥ SKOJIOTMYECKUE CUCTEMBI 9 htPtIp::I;I/?rTlteeIziasi.ru Tf41ccTd
5 PesehBHOE Bbe ) bubmoreka [IOK
BHOE BpeMs
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
. 34 0 2.5

I[TPOTPAMME
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