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MNOSCHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke MpOrpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY [UJISl ONpPEICIICHUS
NOJIX0/0B K (OPMHUPOBAHMIO COAEp)KaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJTOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0LIMX LEeNsIX M MPUHIHUNAX, XapaKTEePU3YIOLUIUX COBPEMEHHOE COCTOSIHHE CUCTEMbI CPETHETO
obmiero obpaszoBanusi B Poccuiickoit denepanun, a Takke MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAUYCHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEYEHHUU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoriacHo Ha3BaHHBIM TOJIOKEHUSM, ONIPEEIICHbl OCHOBHBIC (DYHKIHH IPOTPAMMBI I10
OHOJIOTUH U €€ CTPYKTYpa.

[Tporpamma mo O6uonoruu AaétT MPEICTaBICHHUE O TENsIX, 00 o0mIeit cTpareruu 00y4eHus,
BOCIIUTAHUS U pa3BUTUsA, OOydaroluxcs cpeAcTBaMu YydeOHoro mpeamera «buonorusy,
orpenenseT 005f3aTENbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHue Iio
pa3zenaM W TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeIbHOCTh M3yYeHHUs y4eOHOro Marepuana C
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JIOTHKH 00pa30BaTeIbHOTO TpoIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarONINXCA.

B mporpamme 10 OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBAaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-TT03HABATEIHHOMN IEATEIILHOCTH/ydeOHBIX JIEHCTBHIA, 00YJarOIuXcs 10
OCBOEGHUIO COJIepP KaHUs OMOIOTHYECKOro 00pa3oBaHUsl.

B nporpamme no 6umonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH IMPUHIIMII
MPEEeMCTBEHHOCTH B HW3Y4YeHHH Ouosiorud, Omarojmapss 4eMy B HEW MpocMaTpuBaeTCs
HAIpaBJICHHOCTh HA Pa3BUTHE 3HAHW, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX OpPUEHTALMil  JIMYHOCTH, SKOJIOTUYECKOTO  MBIIIICHHUS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpy’Karouei
npupoaHoii cpene. [ToaroMmy Hapsay ¢ U3ydeHueM o0IeOMOIOrHUECKUX TEOPUH, a TaKKe 3HAaHUN
O CTPOEHUM JKHMBBIX CHCTEM pa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAOIIUX B HHUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH yIeIEHO BHUMAHNE UCIIOIb30BaHUIO TIOJTYYEHHBIX 3HAHUH
B TIOBCEJHEBHOW KHM3HM IS pEIICHUS TNPHUKIAAHBIX 3a7ad, B TOM YHCIE: TPOPHIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJIOBEKa, MEAMKO-TEHEeTHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHHS KOJOTHUYECKH IEIeCO00Pa3HOT0 MOBEACHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YEJIOBEKa Ha COCTOSIHHE HPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCWJICHHWE BHUMAHHMS K TPUKIAJIHOW HAINPABIEHHOCTH y4eOHOTO
npeamera «bHOTIOTHs» MPOJUKTOBAHO HEOOXOIUMOCTBIO 00ECIeUeHHs YCIOBUHM Ul pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJOTHYECKOro 00pa30BaHus, KOTOpask MpeAIoiaraet
dopmHpoBaHHEe y O0yYarOIUXCsS CIOCOOHOCTH AAaNTUPOBATbCS K W3MEHEHUSM TUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonorus Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxHoe Mmecto. OHa
oOecrieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCS MPEICTABICHUNH O HAy4yHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLAH, CO3Ma&T YCIOBHS JUIS: TIO3HAHUS 3aKOHOB YXHBOW TPHPOJIBL,
dopmupoBaHus (QPYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIEC U YEIOBEKY .

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIEro oOpa3oBaHMs, colManu3anuu odyqaronuxcs. M3yuenue
O6uonoruu odbecnednBaeT ycaoBUs s (pOpMUPOBAHUS MHTEIUIEKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX
U UHGOPMALMOHHBIX HABBIKOB, JACTETHMYECKOH KYJIbTYpbl, CIIOCOOCTBYET HMHTErpalluu
OMOJIOTHYECKUX 3HAHUHM C TMPEICTaBICHUSAMH M3 OPYrUX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢buzuky, xumun U reorpaduu. HazBanHble MONOKEHUS O MpeAHA3HAYEHUN y4eOHOTo mpeameTa



«buonorus» coCTaBWIA OCHOBY TSI OTIPEICIICHUS MTOAXO0/I0B K 0TOOPY U CTPYKTYPUPOBAHUIO €T0
coJlepKaHusl, IPEJCTABICHHOTO B IPOrpamMme 1o OUOIOTHH.

OT160p conepxkanust yueOHoOro npenmera «buosnorus» 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
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIoLel MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEpP)KaHHs, KOTOpbIe CIyKaT OCHOBOM Ui  (OpMHUpPOBaHUS
MPEJCTAaBICHUA O COBPEMEHHON €CTECTBCHHO-HAyYHOW KapTUHE MHpa U IEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIOCOOCTBYIONINX I'YMaHU3alIUK OHOJIOTHYEeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJEpXKaHUS Yy4yeOHOro Marepuaga B TpOrpaMMe IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMYUTENIBHBIX OCOOEHHOCTAX
YKUBOU TIPUPO/IBL, O €€ YPOBHEBOM OPTraHU3AINN U SBOJIIOINH. B COOTBETCTBUY C 3THM B CTPYKTYpe
yuebHoro npeamera «buonorus» BbIIEIEHBI CIEAYIONINE CoAepkKaTelbHble TUHUU: «buonorus
KaK Hayka. MeToJIbl Hay4yHOTO MO3HaHusM», «KileTka kak Ouosorndeckas cucreMay, «Opranu3m
Kak Ouonornyeckas cucreMay, «CucteMa U MHOrooOpas3ue OpraHM4ecKoro MUpay, « IBOJIOIHS
YKUBOU MPUPOABD», « IKOCUCTEMBI U IIPUCYIITUE UM 3aKOHOMEPHOCTI.

Llenp u3ydyenus ydeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBIaJICHUE
00yJalOIMUMHUCS 3HAHUAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOb30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KMUBOW TIPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HCHHBIX MTPOOIICM.

JlocTuxkenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOEHHUE 00YJAIOIIUMUCS CUCTEMbI 3HAHUN 0 OMOJIOTHYECKUX TEOPUSIX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, IMpaBWIaX, CIyXalldX OCHOBOH s  (OPMUPOBAHUS
MPEJICTABICHU O €CTeCTBEHHO-HAy4YHON KapTHHE MHpa, O METOJaX Hay4yHOTO IMO3HaHUS,
CTPOCHUHM, MHOTOOOPa3HMH W OCOOCHHOCTSX MKHBBIX CHCTEM pPAa3HOTO YPOBHS OpraHHW3aIluw,
BBIIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIEIOBAHUIX B OMOJIOTHY;

dbopMupOBaHWE Yy OOYYArOIIMXCS ITO3HABATEIBHBIX, WHTEIUICKTYATbHBIX W TBOPYCCKHUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJICH U TIOJIXOJIOB K M3YUEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpTaHHW3aINH;

CTaHOBIIEHHE Yy OOydJarommxcsi oOmeil KymbTyphl, (YHKIIMOHAIBHONH TPaAaMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHATH M OIICHWUBATH SIBJICHUS OKPYXKAIOMIETO MHUpa YKHBOW MPUPOILI HA
OCHOBaHWU 3HAHUH U OMBITA, TOJYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMUpOBaHHE Yy OOYYAIOIIMXCS YMEHHH WLTIOCTPHUPOBATh 3HAYCHHE OHMOIOTHYCCKHUX
3HAaHUA B TMPAKTUYECKOW MAESITETbHOCTH YEJIOBEKa, PAa3BUTHU COBPEMEHHBIX MEIHIIMHCKHIX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCIIUTAHHE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM JKHUBOW MPUPOJIBI,
HE00XO0IUMOCTH OEpPEeKHOTO OTHOIICHUS K Hel, COOTIOICHHS dTHUSCKUX HOPM IIPH MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAHWE IEHHOCTH OMOJIOTHYCCKUX 3HAHWM ]IS TIOBBIIICHHUS YPOBHS JKOJOTHYECKOU
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

PUMECHECHHUE TPUOOPETEHHBIX 3HAHWH W YMEHUH B TOBCEIHEBHON JKWU3HU IS OICHKH
MOCNEACTBUI CBOEH MEATENhbHOCTH IO OTHOIICHUIO K OKpYXKalomiel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOIEHHE Mep TPODUIAKTHKY 3a001eBaHUH.

B cucreme cpemnero obmiero oopasoBanus «buonorusy», nsydaemas Ha 6a30BOM ypOBHE,
ABIIIETCS 00s3aTENbHBIM Y4€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MPEAMETHOH obiacTtu
«EcTecTBEeHHO-HAYUYHBIC MTPEIMETHI.

Jnst m3ydenusi 6uojoruyd Ha 6a30BOM YpOBHE CPEIHEr0 O0IIero oOpa3oBaHUsI OTBOJUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 knacce — 34 gaca (1 yac B Henenio).



COJAEP/KAHUE OBYYEHUA

10 KUIIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTUH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CTeTUKOM u mpaBoMm. Ponb Ouonoruu B
(dbopMHpOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CuctemMa OHOJIOTHYECKUX HAYK.

MeTop1 TO3HAHUS KUBOM PUPOIbI (HAOIIOJeHIE, SKCIIEPUMEHT, ONTUCaHUE, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

IToprpersr: Y. {apsun, I'. Mennens, H. K. Konpuos, /Ix. Yorcon u @. Kpuk.

Tabmue! u cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOW IPUPOJIBI».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[Tpaktueckass pabota Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB NpPHU HU3YYECHUU
OMOJIOrN4ECKUX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JXuseie cucrembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: Oouosnoruu. OTiauume >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpolicTBa OuwocucTteM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJIAPHBIM,  KJIETOYHBIA,  TKAHEBbIM,  OpPraHMW3MEHHBIN,  NOMYJISLHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JdeMoHcTpanum:

Tabmuupel u cxembl: «OCHOBHBIE NPHU3HAKU KU3HU», «YPOBHU OpraHM3AIMM >KUBON
IIPUPOBI».

O6opynoBanue: moaens Mosekynnsl JJTHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKHE 3JIEMEHThI: MaKpO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bona 1 MuHepanpHbIE BELIECTBA.

@YHKIMK BOJABI M MHUHEpPAJbHBIX BellecTB B Kkierke. [loanepikaHue OCMOTHYECKOIO
Oananca.

benku. CocraB u cTpoeHne 0eIK0B. AMUHOKUCIIOTEI — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHMblE€ AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUUHASI CTPYKTypa). XHUMHUYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIIMN OETKOB.

®epMeHThl — Ounosiornyeckue KaranuzaTopbl. CTpoeHue ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Ominuust  (epMEHTOB  OT
HEOpPraHMYECKUX KaTaJIu3aToOpOB.

VYrneBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30KCHupr003a), AucaxapH bl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmaj, TJIMKOTEH, IIeJUTI0NI03a). buosnorndeckue QyHKIUN
YIJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue GyHkuuu aunuaoB. CpaBHEHUE YIIEeBOJOB, OENKOB M JUMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJTHK n PHK. Hykneotuasl — MOHOMEpB! HYKJIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynknum JJHK. Crpoenne m dynkumm PHK. Buger PHK. AT®: crpoenue u
byHKINN.

[utonmorusi — Hayka o kjeTke. KiieTouHass Teopusi — mpuUMep B3aUMOJCUCTBUS WU U
(akTOB B HAYYHOM MMO3HAHUU. METOIbI U3YUEHHSI KIICTKH.

Knetka kak nenoctHas xuBasi cuctema. OOmiye npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, cuctemMa CHHTE3a OeJka.



Tumbl KJIETOK: JyKapHOTHUECKass M mpokapuoruyeckas. OCOOCHHOCTH CTPOSHUS
MIPOKApPUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIUH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHIPUH, IUTacTUIbL. IIporcxoxkieHne MUTOXOHIPHU 1 I1acTua. Buast
wiactug. HememOpaHHble OpPraHouabl KIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTP, IEHTPHUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BriatoueHusl.

SAnpo — perynsaTopHslil neHTp KieTku. CTpoeHue sijipa: saaepHas o00jiouka, Kapuoria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumMu:

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

Huarpammbl:  «PacnpeneneHue XUMUYECKUX 3JIEMEHTOB B HEXKHUBOW  IPUPOIE»,
«PacrnipenesieHre XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuel u cxembl: «[lepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Genka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hykneunossie kucnotel. JJHK», «Ctpoenne monekynsl AT®D», «CTpoeHne 3ykapuOTUYECKON
KieTkn», «CTpoeHue XKHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENIbHOM KIeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKU», «Y TIeBOAbY, «JIMnuas».

OOGopynoBaHHe: CBETOBOM MHKPOCKOI, OOOpYJAOBaHUE IJisi MPOBEICHUS HAOIIOICHUH,
MU3MEpPEHH, YKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENBHBIX, KUBOTHBIX U OaKTEepHAIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

JlaGopatopHast padota Ne 2. «M3yueHue CTpoeHUs KIETOK DPACTCHHH, >KMUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’/KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIHM MeTa0OMM3M. ACCHMWJIAIUS (TJIACTUYECKH OOMEH) u
JUCCUMMIIALINSA (PHEpreTUYecKuii 0OMEH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Meradonusma. Poib
3aKOHOB COXPAaHEHUS BEIECTB U PHEPTUU B TOHUMAHUH MeTa00Inu3Ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

®dotocunre3. CBeroBas W TeMHOBas (a3el (orocuHTe3a. Peaknum ¢doTocuHTE3A.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (HOTOCHHTE3A /ISl *KU3HU Ha 3emiie. BiusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XemocuHTe3. XeMOCHHTe3Upylolue OakTtepun. 3Haue€HHE XEMOCHHTE3a JUIi JKU3HU Ha
3emute.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BbICICHHE U
aKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTarlbl S3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHwe, WIM  KJIETOYHOE JbIXxaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEeKTUBHOCTh FIHEPTETHIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunresza. leHernueckas wunpopmamms u JHK. Peammzanus
reHeTH4YecKoi mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKPUIILIHS —
matpuunblii cuaTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OeKa.



Hexnerounsie popmbl )ku3HU — BUpYChI. MlcTopust oTkpbiTus BUpycoB (. V. IBaHOBCKUiA).
OcoOeHHOCTH CTPOEHMSI M KU3HEHHOTO LuKJIa BUpPYycoB. bakrepuodaru. bonesnu pacrenui,
JKUBOTHBIX M YEJIOBEKA, BhI3bIBACMbIE BUpycaMu. Bupyc mmmyHonedunura yenoseka (BIUY) —
Bo3Oyautens CIIMa. OOpaTHass TpaHCKpUIIMsA, peBepraza M uHTerpasza. lIpodwumakTtuka
pacrpoCcTpaHeHHUs BUPYCHBIX 3a00JICBaHUH.

JdemoHcTpaumuu:

[Toptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmupr u cxembl:  «Tunbel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSIY,
«QHepreruueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHkumonupoBanue reHa», «Cunre3 Oenka», «['eHernueckuit  kom», «Bupyco»,
«bakrepnodarn», «Ctpoenne wu sku3HeHHbld 1wkin Bupyca CIIMla, OGakrepuodaray,
«Pemmukanms JJTHK».

O6opynoBanue: moaenu-anmukanuu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojens cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1uKI, WIM KU3HEHHBIM 1ukn kinetku. MuTepdaza u mutos. Ilpoueccsl,
npoTekaromue B uHTEpdaze. Permmmukamms — peakuust marpuyHoro cuute3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
Habopbl. XpomaTtuasl. LluTomornueckre OCHOBBI Pa3MHOXKEHUS U MHIUBUAYAIHHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenue knerku — muto3. Ctaauu muto3a. [Ipoueccsl, mporucxoasiiye Ha pa3HbIX CTaUsIX
MUTO3a. bBHOIOrnyeckuii cMbICa MUTO3a.

[Iporpammupyemasi TuOenpb KJIETKH — aronTo3.

@DopMBbI pa3MHOKEHHUS OPraHU3MOB: O0ECIoioe U MoJIoBoe. Bupl 6econoro pa3MHOKEHHUS:
JIeJIEHNEe HaJIBOE, MOYKOBAaHHME OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETaTHUBHOE
pa3MHO)KeHue. MIcKycCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €0 3HAYEHUE JIJIs1 CEIEKLIUH.

[TonoBo€ pa3MHOKEHUE, €TO0 OTIINYUS OT OECIIONOrO.

Meiio3. Cragun meitoza. Ilpoueccsl, mpoucxopsmue Ha cTaausx meiosza. IloBegenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KMBOTHBIX. [loMOBBIE Kene3bl:
CeMEHHUKHU U smyHuKH. OOpa3oBaHME W Pa3BUTHE TOJIOBBIX KJIETOK — raMer (CrepmMaTo30u,
AWIIeKIIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTeHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbl SMOPUOHAIBHOTO PA3BUTHUSI y TIO3BOHOYHBIX JKMBOTHBIX: JAPOOJICHUE, TaCTPYJISIINS,
opranorenes. [loctamOproHanbHOEe pa3BUTHE. THIBI MOCTIMOPHOHATHHOTO PA3BUTHUS: TPSIMOE,
HenpsiMoe (JIM4uHO4YHOe). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButue pacteHuii. OHTOreHe3 IIBETKOBOI'O PACTEHHS: CTPOCHUE CEMEHH, CTAIMHU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuiel U cxeMbl: «DOpMBI pa3MHOKEHHSI OPTaHU3MOBY, «/[BOITHOE OIIIOIOTBOPEHHUE Y
I[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «JleneHne KIeTku 0akTepuii»,
«CTpoeHHE TOJIOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KieTouHblid mUKI», «Permnukanus
JHK», «Mutos», «Meios», «IIpsimoe n HenpsiMmoe pa3BUTHEY, «] 'aMeTOreHe3 y MIIEKOTTUTAIOIIUX
U yesioBekay, «OCHOBHBIEC CTaJIMA OHTOTECHE3a.

O6opynoBaHue: MHUKPOCKOI, MHUKporpenaparbl «CrepMaTo30UIbl MIIEKOMUTAIOIIET Oy,
«Slitueknerka miekonuTaroero», «Kapuokunes B kjieTkax KOpemika JIyka», MarHUTHasi MOJIEIb-
anmukanus «Jlenenne knetkny», moaens JJHK, monens meradasHnoit XpoMoCOMBI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:



JlaboparopHuas pabota Ne 3. «HabmoneHne MuTo3a B KIETKaX KOHYMKA KOPEIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlabopatopuast pabora Ne 4. «/3ydeHue CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropuss pasButuss reHetuku. Ponbs nuronorum u
IMOPHOJIOTHN B CTAHOBJICHUU T€HETHKH. BKiag poccuiickux u 3apyOeKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPHUIIOIIOTUYECKUH, LUTOTeHEeTHYECKH, MOJEKYISIpHO-
reHeTuuyeckuii). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnyeckass CMUMBOJIMKA, UCIIOb3yeMas B
CXeMax CKpelUBaHuM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, ycTaHOBJIEHHble [.  MeHnaenem.
MounorubpunHoe ckpelmBaHue. 3aKoH eInH0-00pa3us ruOpua0B repBoro nokosnenus. [Ipasuo
JOMMHHUPOBaHMs. 3aKOH paclleIuleHus Ipu3HakoB. ['mmore3a uyucroThl ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHUE.

JurubpupHoe  CKpemMBaHWE. 3aKOH  HE3aBUCHUMOIO  HACJEJOBAaHUS  MPH3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEe CKpeIlMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHUS ISl OIIPEIETIEHUsI TEHOTUIIA OCOOU.

CuenneHHoe HacienoBaHue mpusHakoB. Pabora T. Moprana 1o CHEIUICGHHOMY
HacJIeJ0OBaHMI0 reHoB. HapyieHnue cuenieHus reHoB B pe3ylbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCcKre KapThl.

['eneruka nona. XpoMOCOMHOE OIpeEIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble opraHu3Mbl. HacinenoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
MIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS M HacleACTBeHHas. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTepUCTHKA MOAU(PUKALMOHHOW HW3MEHYMBOCTH.
BapuanuonHssiil psg u BapuanroHHas kpuas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHbIE IIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALIMOHHONW N3MEHYMBOCTH.

HacnencTBenHas, Wiy reHOTUNWYECKasi, U3BMEHYMBOCTh. KOMOMHATHBHAST U3MEHYHBOCTb.
Meiio3 u MoNOBOM mporecc — OCHOBA KOMOMHATMBHOW M3MEHUMBOCTH. MyTalliOHHas
M3MEeHYNBOCTh. Kiaccudukamus myranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
IPUYMHBI MyTaluil. MyTareHHble (akTopbl. 3aKOH FOMOJIOTMYECKUX PSIIOB B HACJIEICTBEHHOMN
n3Menunsocty H. . BaBuiosa.

BuesinepHast HacI€1ICTBEHHOCTh U U3MEHUUBOCTb.

I'enetuka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TE€HETUKU YeEJIOBEKa:
TE€HEATOTUYCCKUN, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OHOXMMHUYECKUN, MOJICKYISIPHO-
reHeTuueckuil. COBpEMEHHOE OIIPENEICHUE TEHOTHIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TEHOTHIUPOBaHKUE, B ToM uucie ¢ nomompio I[1I[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YeJoBeKa: TeHHble O0oJie3HH, OOJe3HM C  HACJIEACTBEHHOW MpPepacroiOkKEeHHOCTHIO,
XpoMocoMHbIe ©Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, NUATHOCTUKU, MPOPHUIAKTUKH ¥ JICYCHHUS] TeHETUIECKIX
Oone3nel. MeauKO-reHeTUUECKOe KOHCYJIbTUPOBAHUE. 3HAUEHHE MEAUIIMHCKONW TE€HEeTHKU B
MPEIOTBPAILICHUH U JICUEHUH TeHETUIECKIX 3a00JIeBaHUI YeTIOBeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodeen-
PecoBckwnii, H. 1. BaBuiios.

Tabmuiel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHUYECKas OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durunOpunnoe ckpeuuBanuey, «L{uTomornyeckue OCHOBBI AUTHOPUIHOTO CKPEUIUBAHUSY,
«Merio3y, «B3anuMoIeicTBUE allIeIbHBIX T€HOBY, «I €HEeTHUEeCKUE KapThl PACTEHUM, )KUBOTHBIX U
yenoBekay, «l'eHeTuka moina», «3aKOHOMEPHOCTH HACJIEIOBAaHMS, CIEIUICHHOTO C IOJOM,
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«Kapuotunsl dYenoBeka U KHUBOTHBIX», «Buasl u3MeHunmBocTH», «MoanpukanuoHHas
U3MeHUnBOCThY», «Hacnenosanue pesyc-¢akropa», «l'eHeTHka rpymn KpoBu», «MyTaluoHHas
WU3MEHUYUBOCTbY.

OO6opynoBanue: MoAeau-amIUIMKanuu «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMUHUpOBaHUEe», «JuruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKponpenapat «Jpo3oduna» (Hopma, MyTauuu (HopMbl KPbIIILEB U OKPACKH Tena), repoapuit
«I"opox moceBHOW».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopuas padota Ne 5. «M3ydeHne pe3yabTaTOB MOHOTUOPUTHOTO U AUTHOPUIHOTO
CKpEeLIMBaHUA y Ap030(HiIbl HAa TOTOBBIX MUKpOIpenapaTax.

Jlaboparopuas padota Ne 6. «3ydueHrne MoaU(PUKAITMOHHON U3MEHUYUBOCTH, ITOCTPOCHHE
BapHaLlMOHHOTO psiZia U BapUALlMOHHOW KPUBOI.

Jlaboparoprnass pabora Ne 7. «AHamu3 wmyranmuii y Jpo3oduibl HA TOTOBBIX
MUKpOIIpenaparax».

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAJIH3 POIOCIOBHBIX YEJIOBEKay.

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka W Ipoliecc. 3apokIeHUe CeJeKInH U AoMectukanus. Yuenne H. U.
BaBuioBa 0 I1eHTpax MNPOUCXOXKICHUS M MHOrooOpasusi KyJIbTYPHBIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, IITAMM.

CoBpeMeHHbIE METOJIbl CeNEeKIHMU. MacCOBbI M MHAMBUIYAIbHBIH OTOOpBI B CENIEKLUU
pacTeHuil U KUBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoICTBEHHOE CKpelUBaHUE — UHOPUAMHT.
Yucras nuaud. CKkpeluBaHue YUCThIX JUHUHN. ['ereposuc, niau rubpuaHas cuna. HepoacrBenHoe
cKkpemuBaHue — ayrOpuauHr. OtpanéHHas ruOpuausanus U e€ ycnexu. MckyccTBeHHBIN
MyTareéHe3 W IIOJYy4YEHHE MOJUILUIONI0B. JIOCTMIKEHUS CEJIEKIMM PAacTeHHWH, XUBOTHBIX U
MHUKpPOOPTaHHU3MOB.

bruorexHonoruss Kak OTpacib NPOM3BOACTBA. ['€HHas WH)KEHEpHUs. OTalbl CO3JaHUA
pexomOunantHoil JIHK um Tpancrennsix opranusmoB. Kierounas wunxenepus. Knetounsie
KyJIbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOXKEHUE pacTeHHi. KiloHMpoBaHKME BBICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHMW3MOB. OKOJOTMYECKHME M dTudeckue mnpobiaemsl. MO -
TreHEeTUYECKU MOJU(PHUIUPOBAHHBIE OPTaHU3MBI.

JeMoHCcTpamuu:

[Toprpetsr: H. U. Basunos, U. B. Muuypum, I'. JI. Kapneuenko, M. @. 1BaHos.

Tabmunpel u cxeMmbl: kKapra «LeHTpbl MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pacteHni», «Ilopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui», «OTaanéHHas
rubpunmzamus», «Paboter akamemmka M. @. HanoBay, «[lomummongus», «OOBEKTHI
O6uoTtexHomorun», «Kiaerounsle KylabTyphl M KJIOHHpOBaHHE», «KOHCTpyHpoBaHHE U TEpeHOC
TEHOB, XpPOMOCOM.

ObopynoBaHue: MYJISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pacteHui, repoapuii «CenbCKOX03sHICTBEHHBIE PACTEHUSI.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOJBI M JIOCTHXKEHUS CEJeKIMU PAaCTeHMH M KUBOTHBIX (Ha
CEJIEKIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KUIIACC
Tema 1. IBosronMOHHAsA 0HOJIOTHS.
ITpennocsuIKy BOSHUKHOBEHHUS 3BOIFOLIMOHHOM TEOPUH. DBOJIIOLIMOHHAS TEOPHS U €€ MECTO
B Ouosioruu. BiusiHue 9BOTIOIMOHHON TEOPUU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.



CsugerenbcTBa 3BoIONMU. [laneonTonornyeckre: nocie0BaTeIbHOCTD MOSBICHUS BUIOB
B MAJCOHTOJOTUYECKONW JIETONMUCH, IepexoaHbie ¢opmbl. buoreorpaduyeckue: cXOACTBO U
paziuuune dayH u GIop MATEPUKOB M OCTPOBOB.

OMOpPHOIOTMYECKHE: CXOJCTBA U pa3inyuus SMOPHOHOB DPa3HBIX BUIOB IMO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AaHAJOTUYHbBIE, PYAUMEHTapHbIC OpraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHH3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OIMUECKUX ITYTEeH Y BCEX OPraHU3MOB.

Opomtonmonnas teopus Y. JlapBuna. Ilpeamnochuiku BO3HHUKHOBEHHS JIapBUHHU3MA.
JIBuoKyIyie CWJIBI  JBOJNIONHMHM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKCHHE TIpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeaesiéHHas W3MEHYHBOCTh, OOopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas Teopus 3Bostonun (CTD) u e€ 0CHOBHBIE TTOJIOKEHUS.

MuxkposBostonus. [Tomynsiius kak eMHUIA BUAA U SBOJIOLNH.

JBuxymiue cuibl (pakTopbl) 3BOJIONUU BHIOB B Mpupoje. MyTalMoHHBIN Mpolecc u
KOMOMHATHBHASI U3MEHYUBOCTD. [ 1Oy IIInOHHBIC BOJTHBI U Apeii( reHoB. V30IsIust 1 MUTPALIHSL.

EctectBeHHbIl 0TOOp — HampaBisitommii Gaxtop 3Boiouud. DPOpMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak pe3yabTaT sBoionud. [IpuMeps npucmnocoOnenuii
y opranu3mMoB. ApoMop(h 036l ¥ HIU0-aJaITAIIHH.

Bun u BumooOpasoBanue. Kputepuu Buma. OcHOBHblE (OpMBI BUA00OpA30BAHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MaxkposBomorus. DopMbl 3BONIONUU: (UIeTHYECKas, TUBEPreHTHAs, KOHBEPreHTHas,
napasuienpHas. HeoOpaTuMocCTh 3BOMIOIHH.

[IpoucxoxaeHne  OT  HECNEUMAIM3UPOBAHHBIX  mpeakoB.  [Iporpeccupyromas
cricnuajan3anus. A}IaHTI/IBHaﬂ paguanus.
JleMoHCTpanum:

[Toprpersr: K. Jlunnent, XK. b. Jlamapk, Y. dapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkenb, @. Mronnep, A. H. CeBepuos.

Tabmuie! u cxembl: «Pa3BUTHE OPraHUYeCKOro MUpa Ha 3emiie», «3apo/IbIIY TO3BOHOYHBIX
KUBOTHBIX», «ApXeonTepuKcy, «@opmbl 00pbOBI 3a cyliecTBOBaHUEY», «EcTeCTBEHHBINH O0TOODY,
«MHorooOpa3ue copToB pacTeHuil», «MHorooOpa3ue MOpoa >KUBOTHBIX», «llomymsumy,
«MyTalyoHHas U3MEHUUBOCTHY, «ApomMopdo3sly, «nuoanantamumny, «O0mas aereHepams»,
«/IBmwxymue cuibl sBoTIONNNY, «Kapra-cxema mapiipyra nyremectsust Y. Jlapsunay, «boprba
3a CYLIECTBOBAHHEY, «[IpucnocobreHHOCTH OpTaHU3MOBY, «["eorpaduueckoe
BUJI000pa3oBaHuey», « IKOJIOrHYECKOe BUA000pa30BaHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TUIOI0B U
ceMsiH, Kosutekuust «[Ipumepbl 3alUTHRIX MPUCTIOCOOIEHHUH Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HaIPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJienb «CTPOCHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX.

buoreorpapuyeckas kapra Mupa, Koiekuus «QPOpMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PAaCTeHMI», Mojenb anrumkanusa «llepekpéct xpoMocomy, BIaKHbIE MpenapaThbl
«Pa3Butne Hacekomoro», «Pa3BuTHe nArymku», MHUKpompenapar «Jposoduna» (HOpMa,
MyTaluu (OPMBI KPBUTHEB U OKPACKH TEJa).

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaboparopHuas pabota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

JlaGopatopnass pabora Ne 2. «OmmcaHue TPHUCTIOCOOJICHHOCTH OpraHu3dmMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3emuie.

JoHayuyHble MpEACTABICHUS O 3apOXACHUU KU3HU. HaydHble rumnoTe3sl BOSHUKHOBEHHS
KU3HM Ha 3emuie: abMOreHe3 W TaHCIepPMHUsA. XHUMHUYECKas JBOJIONUSA. AOWOTEeHHBIN CHHTE3
OpPraHWYECKUX BEUIECTB U3 HEOPTAHMUECKUX. DKCIIEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKON
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sBomtonny. HavanbHele sTambl Ouonorudeckoii aponrorun. [ unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYP U BO3HHUKHOBEHHE INPOTOKJIETKU. [lepBbie KIETKM M UX HBOJIOLHA.
DopMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emiie 1o 3pam U nepuoaam. Karapxei. Apxenckas u mpoTepo3oncKas
apel. [Taneo3olickast 3pa u €€ meproIbl: KeMOPUICKUH, OPIOBUKCKUH, CUITYPUICKUH, IEBOHCKHUH,
KaMEHHOYTOJIbHBIN, TIEPMCKHIA.

Me3so30iicKkas 3pa U €€ Iepuoabl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepuo/ibl: ajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KIMMara M TIeoJIOTMUecKuX mpoiieccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHuid 1 xKUBOTHBIX. [losiBIeHNE, pacuBeT
Y BBIMUpaHUE TPYIIN KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpa)keHue 3BooUMU. OCHOBHBIE CUCTEMATUYECKHE
TPYIIIBI OPTaHU3MOB.

OBOJIIOIIMSL  4YEJIOBEKa. AHTPOINOJOrus Kak Hayka. Pa3Butue mnpeacraBieHHil o
MIPOUCXOKICHUH YesloBeKa. MeTo bl u3ydeHus: antpornorene3a. CxoAcTBa U pa3audus YeJIOBEeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MTOJIOKEHUE YEIIOBEKA.

Jewxymme cuibl  (pakTopel) aHTpororenesa. HacimencTBeHHass W3MEHUYHMBOCTh U
ecTecTBeHHbIH 0TOOP. OOILIECTBEHHBINH 00pa3 )KM3HU, U3TOTOBJICHUE OPYIUN TpyZa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLIMM YEJIOBEKA: AaBCTPAIOMUTEKH, YETOBEK yMENbIH,
Yenosek mnpsmoxoasamuii, YemoBek HeaHaepranbckui, YenoBek pasymubsid. Haxonku
MCKOMAeMbIX OCTATKOB, BPeMsl CYIIECTBOBAHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OONBIIKE pachl: €BPOMEOUAHAs (eBpasuiickas), HErpo-
aBcTpajiousiHas  (dKBaTOpuaidbHAasg), MOHTOJOUIHAs  (a3uaTCKO-aMepuKaHckas). YUepTsl
MPUCTIOCOOTICHHOCTH MIPEICTaBUTENICH YEIIOBEYECKUX PAC K YCIOBUSAM CYyIIecTBOBaHUS. EAMHCTBO
yenoBevyeckux pac. Kputuka pacusma.

JleMoHCTpanum:

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

Tabmunel 1 cxembl: «Bo3HukHoBeHHe COMHEYHOHN cHCTeMbl», «Pa3BUTHE OpraHUYEcKOro
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasl CHUCTeMa OpPraHU4ecKOro Mupay», «CpaBHEHHUE aHATOMUYECKUX YEPT CTPOECHUS
YyeJloBeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJEOHTOJOTHYECKHX HAXOJIO0K
MPEAKOB COBPEMEHHOrO 4elloBeKay», «/lpeBHeiimne moan», «J/lpeBHue moaun», «llepBbie
COBpEMEHHBIE J0N», «UenoBeueckre pachl».

O6opynoBanne: wmynsixku «[IpoucxoxaeHue dYenmoBeka» (OIOCTBI  aBCTPANONMUTEKA,
MUATEKAHTPOIa, HeaHAepTaablla, KPOMAHBOHIIA), CJICTIKHA WIH W300paKeHUS KaMEHHBIX OpYyIuid
NEepPBOOBITHOTO YeloBeKa (KaMHHU-YOMIMEphl, pyOuna, ckpebdia), TeoXpoHOJIorudeckasl TabnuIa,
KOJUTeKITHs «DOpPMBI COXPAaHHOCTH UCKOTTAEMBIX )KHBOTHBIX U PACTCHHIN.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

[Tpaktuueckas padora Ne 1. «/3ydeHne ucKomaeMbIX OCTaTKOB PAaCTCHHUI M KUBOTHBIX B
KOJUICKILIUSAX».

DKCKypcusi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN WITH
KpaeBeAUECKU My3€eil).

Tema 3. Opranusmbl 4 OKpYsKal0OLIas cpejaa.

DKOJIOTHSl KakK Hayka. 3aJadyd M pas3lelbl SKOJOTUHM. MeToabl 3KOJIOTMYeCKUX
MCCIIEN0BAHNI. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOI'O YEJIOBEKA.

Cpenpl  oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3IyIIHAs, IMOYBEHHAs,
BHYTPHOPraHU3MEHHAsI.
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Okonoruyeckne (axtopbl. Kimaccudukanust skonoruyeckux (pakTopoB: aOMOTHYECKHE,
OMOTHUYECKUE U aHTPOIIOTreHHbIE. JleHCTBUE SIKOJIOTHYECKUX (PAKTOPOB HA OPIaHU3MBI.

AOuotnueckue  (QaKTOpBl:  CBET, TEMIIEpPAaTypa, BIAKHOCTh.  DOTOMEPUOAU3M.
[TpucnocoOeHns opraHu3MoB K JeicTBUIO abUOTHYECKHX (haKTOpoB. bruonornueckue puTmsl.

buotnueckne  ¢akropbl. Bumbpl OMOTHYECKHMX  B3aWMOJCWCTBHUN:  KOHKYPCHIIHS,
XMIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTHUPAaHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHEe OHMOTUYECKHUX
B3aUMOJICHCTBUH AJIS CYIIECTBOBAHUS OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU MNOMysiiuu. (OCHOBHBIE IOKA3aTelad IMOMYJISALUU:
YHCJIEHHOCTh, IUIOTHOCTb, POYKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHamuka
YUCJIEHHOCTHU NOMYJIALUU U €€ peryIsiiusl.

JdemMoHCcTpaumMu:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. ['ekkens.

TabGmuupl n cxemsl: kapta «IIpupoausie 30Hb1 3emian», «Cpeapl OOUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsaum», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHOy30pun-Tyhesnbkn», «Ilumessie nemnm».

JlabopaTopHble 1 pakTHYeCKHEe PadoThI:

JlaGopatopHas pabora Ne 3. «Mopdonornyeckrie 0COOEHHOCTH PACTEHUM U3 pa3HBIX MECT
oOUTaHUNY.

JlaGopatopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «IToacu€T MIOTHOCTH MOMYJISIIMNA Pa3HBIX BUJOB PACTCHHUI.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBo  opranu3MoB  —  OuoneHo3. CrTpykTypsl — OHOLl€eHO3a:  BHJOBas,
pOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Okosnoruyeckue cucreMmbl (3kocucremsl). IlonsTne 00 »kocucTeMe M OHUOreoIeHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl HKOCHUCTEMBI: MPOAYLEHTHl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPruM B sKocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeld 3KOCHCTEMBI: OHoOMacca,
OPOAYKIMS. OKOJOTMYECKHE MNHUpAaMUAbL: MPOAYKIUHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHUs, pazBuTue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpo3KOCUCTEMBI. YpOo3kocucTeMsbl. bruonornueckoe u
X03s5ICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiumBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYuenue B. U. Beprajackoro o 6uocdepe. ['panniisi, coctas u cTpykTypa 6uochepsr. Kupoe
BemecTBO M ero ¢Qynkuun. OcobeHHocTH OHOchepbl Kak T00AJbHOW 3KOCHUCTEMBI.
JnnamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LMKIBI 3JIEMEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3eminn. AHTPOIIOTeHHbIe n3MeHeHHs B onocdepe. [odansHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHuE IPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOOpa3Hs KaKk OCHOBA
ycroifunBocty Onocdepsl. OCHOBA PALlMOHAIBHOIO YIPABJICHUS NPUPOAHBIMU peCypcaMH U UX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemMoHcTpaumuu:

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

Tabmumpl u cxembl: «[lumesrie nenuy, «buoreHo3: coctaB u CTpykTypay, «lIpupoaHbie
coobmiectBa», «llemn mnuranusy, «OKoNOrHMUeckas mupamuga», «buochepa u yenoBEK»,
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«DKocHucTeMa MUPOKOTUCTBEHHOTO JIecay, « IKOCHCTEMA XBOMHOTO Jiecay, «bHoIeHo3 Bogoéma,
«ArpoueHo3», «lIpumepHble aHTPONMOreHHbIE BO3ICHCTBHS Ha MNPUPOAY», «Baxuelimue
WUCTOYHUKHU 3arps3HEHUs BO3JyXa W TPYHTOBBIX BOI», «[louBa — BakKHEWIAs COCTABIISIOINAS
ouocthepnr», «DakTopel gerpamauumu  nouB», «llapHukoBbl  3ddexT», «DaKTOpPBI
PaIuoaKTUBHOTO 3arps3HeHus: onocdeprr», «O0mmas cTpykrypa ouocheps», «Pacnpocrpanenue
)KU3HU B Omocdepe», «O30HOBBIN dkpaH Omochepr», «KpyroBopot yriaepoga B Ouocdepe»,
«KpyroBopoT a3ota B mpupoe».

O6opynoBanue: Moieb-anIuinKanus « Tunuuaneie 6Mo1eH03bI», repOapuii «PacTurenbHbie
cooOuiecTBa», KoJulekuun «buoneHo3», «BpeauTenu BaKHEMIINMX CEITbCKOXO03IMCTBEHHBIX
KyJIbTYp», repOapuul M KOJUIEKIIMM PACTeHHM M JKUBOTHBIX, MPHHAJICKAIINE K pPa3sHbIM
AKOJIOTMYECKUM Tpymnmnam oaHoro Buaa, Kpachas kaura Poccuiickoit Denepanuu, n300pakeHUs
OXpaHsIEeMbIX BUJIOB PACTEHUHN U KUBOTHBIX.

IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUSA

Cornmacho ®I'OC COO, ycraHaBnuBarTCs TpeOOBaHUS K pe3ysibTaTaM OCBOEHUS
00YyYaIOUIMMUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JIUYHOCTHBIM, METAIIPEIMETHBIM H
MNpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pE3yJbTATOB OCBOEHHUS NpeameTa «bHOJIOTHS» BBIAECIEHBI
CIIEAYIOIIME  COCTAaBIIAIOIIME: OCO3HAHHWE OOY4YalOUIMMHCA  POCCHHCKOM  Ipa)aHCKOU
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOINPEIEICHUIO,
HaJIMYMe MOTHUBALMU K OOyYeHHUIO0 OHMOJIOIWH, IleJIeHANpaBlIeHHOe pPAa3BUTHE BHYTPEHHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPaJULIUN pa3BUTHA
OMOJIOTNYECKOr0 3HaHUS, TOTOBHOCTh U CIIOCOOHOCTh 00YYaoLNXCsl pYKOBOJICTBOBATHCS B CBOEH
ACATCIIBHOCTH LCHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, NPUCYIIUMU CUCTEME OMOJIOTMYECKOTO
00pa30BaHus, HATMUUE KOJOTMUECKOTO MMPABOCO3HAHNUS, CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH
JKU3HCHHBIC ITJIaHBbI.

JInuHOCTHBIE pE3yNabTaThl OCBOCHMs Npeamera «bHonorus» IOCTUraroTcs B €IMHCTBE
y‘-Ie6HOI\/’I A BOCIIUTATEIBHOH ACATCIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMHU U yXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPUHATHIMHU B
oOuiecTBe MpaBUJaMH U HOPMaMHu IMOBEAECHUS M CIIOCOOCTBYIOT IpOIlEccaM CaMOIO3HAHUS,
CaMOBOCIIUTaHUSI U CaMOPa3BUTHS, Pa3BUTHs BHYTPEHHEW MO3UIMM JIMYHOCTH, NMATPUOTH3MA,
YBaXXEHMS K 3aKOHY M IHPABOMOPSAIKY, YEIOBEKY TPyJAa M CTApUIEMY ITOKOJEHUIO, B3aMMHOIO
yBaKEHUs, OEpEeKHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HAClA€IUI0 M TPaIulHsIM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKArOLIEH cpee.

JIMYHOCTHBIE pe3yNabTaThl OCBOEHHS YyUeOHOTo mpenMeTa «buoiaorus» TOMKHBI OTpaXkaTh
TOTOBHOCTb M CHOCOOHOCTHh OOyYaroUIUXcsl PyKOBOJACTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEU
MO3UIMEN JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpPHEHTAlil, IO3UTHUBHBIX BHYTPEHHHX
yOeXIeHUM, COOTBETCTBYIOIMX TPATUIMOHHBIM ILIEHHOCTSAM POCCHHMCKOrO  OOIIEeCTBa,
paCIupCHUC KU3HCHHOI'O OIIbITAa W ONbITa ACATCIBHOCTU B HNPOLCCCC pPCain3alluid OCHOBHBIX
HaIPaBJICHU!I BOCIIUTATEIBHOMN NEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

COPMHPOBAHHOCTb  TPAXKAAHCKOM MNO3MLIMU OOydaromerocs Kak aKTHMBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBa;
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OCO3HAHHWE CBOMX KOHCTUTYLMOHHBIX MpaB M OOS3aHHOCTEH, yBakeHHE 3aKOHA U
IIPABOIOPAJIKA;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOH JIEATEIHHOCTHU MPHU CO3/IaHUU YICOHBIX MPOCKTOB,
pelieHnn y4yeOHbIX U TO3HABATENIbHBIX 33/1a4, BBHITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNSATh COOCTBEHHYIO TMO3UIMI0O 10 OTHOILICHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBATH B CBOMX JCWCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSMHU, KYJbTYPHBIMUA [EHHOCTSMU U COLUAIBHBIM
MI0JIO)KEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TPOIECCE COBMECTHOTO BBINOJHEHUS YUEOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOI0 COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOM J1€ATETbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTHh POCCUNCKON IPAKIAHCKON UICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepea PoauHOl, ropaoctu 3a cBOM Kpaid, CBOIO
Ponuny, cBO# S3bIK U KYJIBTYPY, IPOLIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K IPUPOTHOMY HACIIECIUIO ¥ TAMSITHUKAM IPUPOJIbI, TOCTHKEHUAM
Poccun B Hayke, UCKycCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OILIEHUBATh BKJIA]] POCCUMCKHUX YIEHBIX B CTAHOBJICHHE U PA3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAYCHUs OWOJIOTMHM B IO3HAHWW 3aKOHOB TIPUPOJBI, B KU3HH 4YCIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoexxI€HHOCTh, TOTOBHOCTb K CIIY>)KEHHUIO U 3amuTte OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOTO HAPOIa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO TIOBEJICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHHSI, ODUEHTHPYSICh Ha
MOpaTbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOIO
MPUHSTUS IEHHOCTEW CEMEIHOMN KU3HU B COOTBETCTBHUHU C TPATUIUSIMU Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOUas 3CTETUKY ObITA, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHI;

MOHMMAaHKE YMOILIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQKCHHIO B Pa3HBIX BHJAX HMCKYCCTBA, CTPEMIICHUE IPOSBIIATH
KauecTBa TBOPUYECKON JIMUHOCTH;

5) ¢usuyeckoro BocnuTanus, GOPMHPOBAHHMS  KYJLTYPbI  310POBbS W
IMOLMOHAIBLHOTO 0JIArONOJyqusi:

MOHUMaHWE W pealn3aIus 3I0pOBOro U 0e30MacHOro 00pasa KU3HU (30pOBOE MUTAHUE,
coOIOZIcHNEe TUTUEHUYECKHUX TMPaBUJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHH U OTIbIXA,
peryispHas ¢u3MYEecKas aKTUBHOCTH), OEPEKHOTrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOILEHHSI K COOCTBEHHOMY (PM3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTU TPaBUJI HWHAMBUIYAJbHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIFOJICH;

OCO3HAaHHE TOCHEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUS alKoroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYI0II00HE;
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TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOIMUECKON U COLMAIbHOM HANPaBIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IUIAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHSATH TAKYIO IEATEIbHOCTD;

UHTEpEC K Pa3IUYHbIM cepaM MpodhecCHOHAIBHONW NEATENbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBII BBIOOp OyayIei mpodeccuu u peanr3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
JKU3HU;

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH 1eIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJI OKPYXKarOIIe Cpeibl;

OCO3HaHUeE I1100aJIBbHOr0 XapaKTepa KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CIIOCOOHOCThH UCHOJb30BaTh MpUOOpETaeMble MPU W3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU pElIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
IIpaBWJI TIOBEJEHUS B NPHUPOJE, HANpPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HENpUSTHE JEHCTBUM, NPUHOCIIIMX BpEd OKpY’Kaolled NPUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKUE MOCIEACTBUS MPEITPUHUMAEMbIX
JICMCTBUN U NPENOTBPALLATh UX;

HaJU4Me pPa3BUTOTO HKOJOTMYECKOTO MBIIIIEHUS, SKOJOTMYECKOH KYJIbTYphl, OIBITA
JESTEIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIbHONW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYAaCTHIO B
MIPaKTUYECKON AEATEIbHOCTH SKOJIOTHUECKONW HAIIPaBIECHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMHUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHSI HAyKl M OOLIECTBEHHOMW TPAKTUKH, OCHOBAaHHOIO Ha JMalore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJIIUKYIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M UNTATENIBCKON KYJIBTYPBI KaK CPEICTBA B3aUMOIEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cnenu(uku OMONOrMM Kak HayKH, OCO3HaHMS €€ posid B (OPMHPOBAHUU
PALMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUHU 1I€JIOCTHOTO MPEACTAaBICHUS 00 OKPYKaroIeM
MHUpe KaKk O €IUHCTBE NpUPOABI, YelOBeKa U OoOIecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpPaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTUHU Ui COBPEMEHHOW LMBUIIM3AIMU: 00ecredeHus
HOBOTO YpPOBHSI Pa3BUTHS MEIULUHBI, CO3aHUE MEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
peuath pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, MOMCKA IyTeH BBIX0Ja U3 III00AIbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecrieueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATBLHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYyYE€HUH OMOJIOTMYECKUX 3HAHUU B LIEJISAX MOBBIIMIEHUS 00Ien
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOW YacTH ()YHKIIMOHAJIHLHOU
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMoi Mpy U3y4eHur OHOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IO3HAHMS, MCIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJyyaeMmble 3HAHUS U1l aHaidu3a U OOBSICHEHHS SBIICHUMN
OKpPY’KAIOIIero MHpa M NPOMCXOIAIIMX B HEM H3MEHEHHH, yMEHHE JenaTh OOOCHOBaHHbBIE
3aKJIIOUYEHUsI Ha OCHOBE HAy4YHbIX (DAaKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TMOJTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHMYECKUE 3HAHMS JJs pelIeHus
po6JeM B peabHbBIX KU3HEHHBIX CUTYalLUsX;

OCO3HAHUE IIEHHOCTH HAay4YHOW JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
HCCIJIE0BATEIBCKYIO ACSITEILHOCTh MHAUBUAYAIbHO U B TPYIIIIE;
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TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUIO U CaMOOOpPA30BaHMIO, K
aKTMBHOMY TIIOJIYYCHHIO HOBBIX 3HAaHMH MO OHOJOTMM B COOTBETCTBHH C JKH3HEHHBIMH
NOTPEOHOCTSMH.

METAIIPEJMETHBIE PE3YJIbTATDI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHs Y4eOHOro mpeamera «buosorusy» BKIIOYAOT:
3HAYNMBIC JJIA q)OpMI/IpOBaHI/ISI MI/IpOBO33peHI/I$I 06yan01u1/1xcs1 MG)KI[I/ICL[I/IHJII/IHapHLIe
(MeXmpeaMeTHbIE) O0IIeHAyYHbIE TIOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
nu CH€LII/I(1)HK}’ MECTOAOB IIO3HAHUA, I/ICHOJIB3yeMbIX B €CTCCTBCHHBIX HayKax (BGH.[CCTBO, 3Hepr1/1;1,
SIBJICHHE, TIPOLIECC, CHCTeMa, HAay4HbIH (akT, MPUHIMIL, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIEAOBaHMUEe, HAOIIOJIECHUE, U3MEPEHUE, SKCICPUMEHT M JPYTHX), YHHUBEPCAIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISATHBHBIC), 00CCIICUMBAIONINE
dbopMupoBaHre (PYHKIIMOHAIBHONH T'PAMOTHOCTH W COIMAIBLHOW KOMIICTCHIIUH OOYYarOIIUXCS,
CIIOCOOHOCTD oOyuaromuxcs HCII0Ib30BaTh OCBOEHHBIE MEXIUCIUTIIIHHAPHBIC,
MHpOB033p€quCKHC 3HAHUA U YHI/IBepCB,JII)HI)IC y‘~I€6HI)I€ I[eﬁCTBHSI B HO3HaBaTeJII>HOI71 nu
COITMAIbHOM MPAKTHKE.

MeranpeameTHble pe3ysbTaTbl OCBOCHUSI MPOrpaMMbl CpeIHEro o001ero oOpa3oBaHUS
JIOJDKHBI OTpaXkaTh:

OByaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITENILHO (POPMYIMpPOBAaTh M aKTyalIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

HUCITIOJIB30BAThH HpI/I OCBOCHHUHN 3HaHI/II\/JI HpI/IéMI)I JIOTHUYCCKOT'O MBIIIJICHU S (aHEU'II/IBa, CHHTE3a,
CpaBHEHHMS, KiacCUpUKalUU, OOOOIIEHUS), PACKPBIBATh CMBICI OHMOJOTHYECKUX TOHATUH
(BBIIENATH UX XapaKTepHbIE IPU3HAKH, YCTAaHABINBATh CBSI3U C IPYTUMU MOHATUSAMU);

ONpEeNeNsaTh LENu JeATEeIbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHKEHUS,
COOTHOCUTH pC3y.]'IBTaTBI JACATCIIBHOCTHU C ITIOCTAaBJICHHBIMU LICIIAMMU,

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI ISl OObACHEHUs (AKTOB U SIBICHUN KUBOU
HPUPOIBL,

CTPOUTH JJOTHUECKUE PACCYKACHUSI (HHIYKTUBHBIC, IETYKTUBHBIE, TI0 AHATIOTUH ), BBISABIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUMS B paCCMaTPUBAEMBIX SIBICHUAX, (POPMYJIUPOBATH BBIBOABI U
3aKJIFOYCHUS;

HpI/IMCHSITI) CXEMHO-MOJICJIbHBIC Cpejj[CTBa JJI HpC)lCTaBJ'ICHI/Iﬂ CYHICCTBGHHI)IX CBSI3€I71 nu
OTHOIICHUN B M3y4aeMbIX OHMOJIOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUHI pa3sHOro poja,
BBISIBJICHHBIX B pasanme I/IH(bOpMaIII/IOHHBIX HCTOYHUKAX,

pa3pabaTeIBaTh TUIAH PEIICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
W HEMATEPHUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€SITEIIBHOCTb, OLIEHWBATh COOTBETCTBUE PE3YJbTATOB LIEISM,
OIICHHUBATH pI/ICKI/I HOCHG}ICTBI/Iﬁ JACATCIIbHOCTH,

KOOPJIMHHUPOBATh M BBINOIHATH pPadOTy B YCJIOBHSIX pPEaTbHOTO, BHUPTYadbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEeM.

2) 6a30BbIe MCCIEA0BATEIbCKHE TeHCTBHS:

BJIQ/ICTh HABBIKAMH y4€OHO-UCCIIEIOBATEILCKON U MPOEKTHOW AESITeTbHOCTH, HaBBIKAMU
paspernieHust mpooseM, CTOCOOHOCTHI0O U TOTOBHOCTBIO K CAMOCTOSATEILHOMY TMOUCKY METOJIOB
pemeHI/m HpaKTquCKHX 3ajJa4, HpI/IMeHeHI/IIO paBJII/I‘-IHI:IX MCTOAOB ITO3HAHUAA,

WCIIOJIB30BaTh PA3JIMUHbIC BUJBI ACATEIHHOCTH MO TIOJYYCHHIO HOBOTO 3HAHUS, €r0
UHTEpIpEeTalni, NPeoOpa30BaHUI0O U MPUMEHEHHIO B YYEOHBIX CHUTYallUiX, B TOM YHUCIE TpPU
CO3JIJaHUHU YU4EOHBIX U COITUATBHBIX TTPOCKTOB;
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(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJETh HAYYHON TEPMUHOJIOTHEN, KIIIOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOPa30BAaTENbHOU NEATEIBHOCTH U
KHU3HEHHBIX CUTYaLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyalM3UpOBAaTh 3ajady, BBIJBUTATh
TUIIOTE3Y €€ PELIeHUs, HAXOUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBA CBOMX YTBEPKACHUH, 3aJaBaTh
napamMeTpsl ¥ KpUTEPUH PEIICHUS;

aHAJIM3UPOBATh [IOJyYEHHBIE B XO/1€ PEIICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKHU OLICHUBATh
UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLI€HUBATh NPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh IIEJICHANIPABICHHBIN TMOMCK IMEPEHOCa CPEACTB U CIIOCOOOB JEHCTBUS B
npo¢eCCHOHATIBHYIO Cpeay;

yMETh TIEPEHOCUTHh 3HAHWS B  TIO3HABATEIBHYID M  MPAKTHYECKYI0  00IacTH
KHU3HEIEeATEIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEAMETHBIX 00IacTei;

BBIJIBUI'aTh HOBbIE WJEM, NpPE/JlaraTb OpPUTMHAJIbHBIE IOJXOAbl U PEUICHUS, CTaBUTh
npoOJIeMBl U 33]a49H, TOIYCKAIOIINE aJTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATLCS B PA3IMYHbIX MCTOYHMKAX HMH(OpManUU (TEKCcTe yueOHOro mocolus,
HAY4YHO-TIOMYJISIPHON JUTepaType, OMOJOTMUECKUX CIOBapsX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTE), aHATU3UPOBAaTh HH(POPMALMIO PA3NTUYHBIX BHIOB U (OpM
IPEeCTaBICHUs, KPUTUYECKU OLIEHUBATh €€ J0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(dbopMymHpoOBaTh 3ampoOChl M TNPUMEHATh pPa3IMUHBIE METOJABI TPH TOHCKE W OTOOpe
O6uonornyeckoit MHGopMaIu, He0OX0IUMOH /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;

nproOpeTaTh ONBIT HCHOJIB30BAHUSA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEpPILIEHCTBOBATh KYJIbTYPY aKTHBHOI'O HCIOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpMYy MpeACTaBIeHUS OHOIOrHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsl, TaOIMILIbI, PUCYHKH U IPYToe);

UCIIOJIb30BaTh HAy4YHbII $3bIK B KauyecTBE CpeACTBa HpH paboTe C OHOJOrHYecKou
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3HUECKHe M MaTeMaTU4YecKHe 3HAKHM M CHMBOJIBI,
dbopmysbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

BJIAJICTh HABBIKAMU PACIO3HABAHUS H 3alIMTHl WHGpOpMaNuu, HHOOPMAIIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OsJiaieHne YHUBEPCAJILHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) o6menmne:

OCYIIECTBIISATh KOMMYHHKAIIMHA BO BCceX cepax >KM3HH, aKTHBHO y4acTBOBATh B JTUAIIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJICHUSI OTHOCHTEJIBHO BBINIONHEHUS TMIpeIUlaraeMoil 3afad, YYHTHIBATb HHTEPECHl W
COIJIACOBAHHOCTh MO3ULIUH IPYTUX YYaCTHUKOB JIMAJIOTa WM JUCKYCCHH);

pacrio3HaBaTh HEBepOaJbHBIE CPEICTBA OOUICHHS, TOHMUMATh 3HAYEHHE COIMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QIIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(PIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS M B3aUMOJICHCTBUSA, MOHHUMATh HaMEpPEHUS
JpYyTuX JIOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyITHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

16



NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
peleHny OMOIOrnYecKoi MpodsieMbl, 0OOCHOBBIBaTh HEOOXOAUMOCTb IPUMEHEHNUS TPYIIIOBBIX
¢dbopM B3aMOAEHCTBHS NPH PEIICHUH Y4eOHOM 3a1auu;

BbIOMpPATh TEMAaTHKy U METOJAbl COBMECTHBIX ACUCTBUI ¢ yuy€TOM OOIIMX HMHTEPECOB, U
BO3MOXKHOCTEM Ka)kJIOr0 Ul€Ha KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTL M KOOPIWHUPOBATH
JIEHCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUM, PACIIPEAEIIAT POJIM ¢ YYETOM MHEHUI
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLIUI pe3ynbTaT
10 Pa3pabOTaHHBIM KPUTEPUSIM;

IpejiaraTb HOBBIE IIPOEKTHI, OLIEHWBATHh WAEU C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpAKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryITHBHBIMH J1eHCTBUSIMU:

1) camoopranu3amusi:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs BBIABICHUS NpPoOJEeM M HUX pelleHHs B
KU3HEHHBIX U YUE€OHBIX CUTYallUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI LIEI€BbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYIKAaX II0 OTHOIIEHUIO K >KMBOW INPUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpYXarOIIHX;

CaMOCTOSITEJIbHO OCYILECTBJIATh IO3HABATENbHYIO JESITEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3aJa4dl B OOpa30BATEIHHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTECHUH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLIEHUBATh IPHUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO U MIPOSBICHUIO HIMPOKOM IPYAULIMK B Pa3HBIX 00JaCTsIX
3HaHUH, TOCTOSIHHO MOBBIIIATE CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESTEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEJISIM;

BJIaJICTh HaBBIKAMU ITO3HABATEIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
Y MBICITUTEJIbHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIb30BATh MPUEMBI pedIeKCUn
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIlIeHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHU)KEHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHsATHE CeOs1 U APYTrUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKY;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULMU APYrOro 4eI0BeKa.

HPEAMETHBIE PE3YJIbTATDBI
[IpeameTHbIe pe3ynbTaThl 0cBoeHUs mporpammbl COO mo 6uosiornu Ha 0a30BOM YPOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buosorus» HaydHble 3HAHUS, YMEHUS U
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CHocoObl JeMCTBUH 1O OCBOCHMIO, WHTEPHpPETAllMM W NpeoOpa3oBaHUIO 3HAHWMA, BUIBI
JESTEIIbHOCTH MO MOJYyYEHUI0 HOBOTO 3HAHMUS M MPUMEHEHHMIO 3HAHUU B PA3IMYHBIX Y4eOHBIX
CUTYAaIIUSX, & TAKKE B PEATbHBIX KU3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX ¢ Oroorueil. B mporpamme
IpeIMETHBIE PEe3yIbTaThl IPEICTABICHBI 110 TOAaM 00YUYEeHHUS.

[IpeameTrHbIe pe3yabTaThl 0OCBOCHUA YueOHOTO npenmeta «buonorus» ¢ 10 knacce n0omNKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJU OMOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeICHUS )KU3HEHHbIX 3a/1a4;

YMEHME PacKpbIBaTh COJEPKaHUE OMOJIOTMYECKMX TEPMUHOB U MOHATUMN: KU3Hb, KJIETKa,
OpraHu3M, MeTabo0Jin3M (0OMEH BEIIECTB U MPEBPAIICHUE SHEPTHH ), TOMEOCTa3 (CaMOperyJIsius ),
yYpOBHEBasi  OpraHM3alusi  JKUBBIX  CHCTEM, CaMOBOCHpPOU3BEIEHUE  (PEHpOIYKIIMS),
HACJIEJICTBEHHOCTh, '3MEHYUBOCTh, POCT U Pa3BUTHUE;

YMEHME H3JaraTb OHOJIOTMYECKHE TEOPUM (KJIETOYHAs, XPOMOCOMHAas, MyTallMOHHas,
HEeHTpajdbHas JorMa MOJEKyIspHoi Ouonorun), 3akoHbel (I. Mennens, T. Moprana, H. W.
Bagunosa) u yueHus (0 IeHTpax MHOT00Opa3us M MPOUCXOKICHUS KyJIbTYpHBIX pacteHuit H. U.
BapunoBa), onpeaensTs TpaHUIbl KX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMH HAYYHOTO MO3HAHHWS B OMOJIOTWHU: HAOIIOJACHUE W ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHMI, OpraHu3alus ¢ MPOBENEHHE OHOJIOTHYECKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMU, OOBSICHEHHE TOJYYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBObI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTAaTOB;

YMEHUE BBIJIEIATh CYUIECTBEHHbBIEC NMPU3HAKUA BUPYCOB, KJIETOK MPOKAPHUOT M HYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IPOLIECCOB: 0OMEHA BELIECTB U
NPEBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M SHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIJIOJIOTBOPEHHS], PA3MHOKEHUSI, NHANBUAYAIBHOIO Pa3BUTHUS
opraHusma (OHTOIe€He3);

YMEHHME MPUMEHSAThH MOJTY4YEHHbIE 3HAHUS 7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBIICHUH, 7151 IPUHATHS MIPAKTHUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C IENbI0 O0eCTIeueHust
0€30MacHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYKAIOWIUX JIIOJIEH, COOJIIOJIEHUs HOpM
IPaMOTHOTO TMOBEJEHUsI B OKpYXarolllell NPUPOAHON cpene, MOHMMaHUE HEOOXOIUMOCTH
MCIIOJIb30BaHUsl JOCTUKEHUH COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH JJs paliOHAJIbHOTO
MPUPOJIONOIB30BAHMS;

YMEHHME pelllaTh »JJIEMEHTapHble TIE€HEeTHYeCKHe 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIIMBaHKe, CIETUIEHHOE HACTEeI0BaHNE, COCTABISATh CXEMbl MOHOTHOPHIHOTO CKPEIIMBaHUS
JUTSL TIpe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMOJHATH TaOOPAaTOpHBIE U MpaKTHUeCKue paboThl, cOOMIOIaTh MpaBuUia MpU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OIICHWBATh W HMHTEPHPETUPOBATH HH(POPMAINIO OHUOIOTHYECKOTO
CoJlep’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpElCTBa
MaccoBoi MH(}OpMaNNK, HAYYHO-TIONYISPHBIE MaTEPHUAalbl), ITHUECKUE ACTIEKTHl COBPEMEHHBIX
HCCIIEAOBAHUN B OMOJIOTUY, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 0000Imas
OMOJOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX HMCTOYHHUKOB, TPaMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIC pe3yabTaThl OCBOEHUS yueOHOTO npeameTa «buonorusy» 6 11 knacce 10oKHBI
OTpaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OUOJIOTMHM B CHUCTEME HAay4yHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAaHHH COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUpa U
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HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosornu, pyHKIMOHAIBHOM IPaMOTHOCTH UeJIOBeKa [l PELICHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBATh CO/IepPKaHUEe OMOJIOTHUECKUX TEPMUHOB U MOHATHI: BU]I, TIOMYJISIIINSA,
reHoOHI, SBOJIONUHMS, JBIXKYIIHE CHIbI ((akTOpbl) JBOJIOIUH, MPHCIOCOOJICHHOCTh
OpPraHu3MOB, BHUJI000pa30BaHME, JKOJOTUYECKHE (PAKTOPHI, HKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PEyLIEHThI, LIeNN MUTaHUs, SKOJIoruyecKas nupaMua, OuoreouneHos, ouocgepa;

YMEHME H3araTb Ouonoruueckue Tteopuu (3BoarounoHHass teopuss Y. JlapsuHna,
CHUHTETHYECKasi TEOPHsl IBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojslieBoro cxoacrea K. M.
bapa, uepenoBanus riaBHbIX HampaBieHMd U nyted 3Bomonuu A. H. CeBepuosa, yuyeHus o
6uochepe B. U. BepHasckoro), onpenensiTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
KHUBBIX CHCTEM, IpPOLIECCOB M SBJIECHUH, OpraHu3alus M M[POBEJCHHE OHOJIOIMYECKOro
HKCIIEPUMEHTA, BBIIBH)KEHUE THIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIETyEMbIMU
BEIMYMHAMU, OOBSCHEHHE IIOJIyYEHHBIX DPE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHM,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BbIBOJIbI HA OCHOBAHUH IIOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE IPU3HAKH CTPOEHUSI OMOJOIrMUECKUX OOBEKTOB: BUJIOB,
HOMYJSIUA, TMPOAYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB, OHOTCOIEHO30B U HIKOCHUCTEM,
O0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEIIECTB U IOTOKA YHEPIUU B IKOCUCTEMAX, aHTPOIIOI€HHBIX H3MEHEHH B
HKOCUCTEMAax CBOEM MECTHOCTH, KPYroBOpOTa BEIIECTB M OHWOr€OXMMHUYECKHUX IMKIOB B
ouocdepe;

YMEHHME MPUMEHSATH MOJTY4YEHHbIE 3HAHUS N7 OOBSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBJICHUH, /ISl IPUHATHS NPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 1I€IbI0 00ecTIedeHus
0€30MacCHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYKAIOWIUX JIIOJIEH, COOJIIOJIEHUs HOpM
IPaMOTHOTO TMOBEJEHHUsI B OKpYXarlleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTH
MCIIOJIb30BaHUs JOCTUKEHHUH COBpEMEHHOM ouonoruu IS paloHaIbHOTO
IPUPOIONOIB30BAHUS;

YMEHHME pellaTh 3JeMEHTapHble OMOJOTMYECKHE 33a/Jayd, COCTaBJISATh CXEMBlI IEepeHoca
BEIIIECTB U YHEPIUHU B SKOCUCTeMax (LleTy MUTaHus);

YMEHME BBINOJIHATH JTAOOPATOpHbIE M IpPAaKTHUECKHe paboThl, cOOI0aTh MpaBuUia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHME KPUTHYECKH OILIEHMBATh M HHTEPIPETHPOBATh HH(OpPMALNIO OHOJIOTrHYECKOIrO
COJIEp’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHWS W3 Pa3INMYHbIX HCTOYHUKOB (CpEICTBA
MaccoBOW WH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTEpHaNIbl), pPacCMAaTpUBaTh TIJIOOAIbHBIC
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHUE CO3[aBaThb COOCTBEHHBbIE TNHCbMEHHBIE M YCTHBIE COOOIIeHHs, 00001mas
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, T'PaMOTHO HCHOJIb30BaTh
NOHATUIHBIN anmapaT OMOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakTnyeckue
NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

bu6nmmoreka [IOK
1 bronoris kax Hayka 2 05 https://m.edsoo.ru/7f41c292

2 JKuBbie cucTeMbI M X OpraHu3aius 1 buomorexa LIOK
https://m.edso0.ru/7f41¢c292

3 XUMUYECKHUI COCTaB U CTPOECHUE KIIETKU 8 1 Bubmmorexa [TOK
https://m.edso0.ru/7f41¢c292

4 JKusHenesaTenbHOCTb KIIETKHU 6 bubmotexa [IOK
https://m.edsoo.ru/7f41c292

5 PazmHoOXeHMe 1 MHIUBUIYAIbHOE 5 1 bubmmoreka IIOK
pa3BUTHE OPraHU3MOB https://m.edso0.ru/7f41¢c292

6 HacnencTBeHHOCTH U HI3MEHYHUBOCTD 3 15 bu6nmorexa LIOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢c292

7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHH https://m.edso00.ru/7f41¢c292

bubmmoreka IIOK
8 Peseparioe Bpems 1 https://m.edso0.ru/7f41¢c292

OBIIEE KOJIMYECTBO YACOB I10 34 0 4

[TPOI'PAMME
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11 KIIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l Konrpoubusie IlpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
1 DBOJIIONMOHHAS OWOIOT U 9 1 bubmorexa [JOK
. https://m.edsoo.ru/7f41cc74
5 BoO3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f4lcc74
3 Opra"uusMel U OK aromas cpena 5 1 bubmorexa [JOK
p PYRATOTIA CPEA https://m.edsoo.ru/7f41cc74
4 Co00111eCcTBa ¥ SKOJIOTMYECKUE CUCTEMBI 9 bubmmorexa [IOK
H https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2
° C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
BIIEE KOJIMYECTBO HACOB IT
OBII] O CTBO CcO O 34 0 95

ITPOTPAMME
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