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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mMporpaMmbl MO OHOJOTMU TEOPETHUECKYIO OCHOBY JUIS OIPEICIICHUS
NOIXO0J0B K (opMHupoBaHUIO cojepx aHus ydeOHoro mnpeamera «buonorus» cocraBuiIu:
koHuentyainbable nojgoxenns ®I'OC COO o B3auMooOyCIOBIECHHOCTH IIeieH, CoIepiKaHus,
pe3ynbTaToB O0yueHHUsi U TpeOOBaHUN K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHS 00
O0MMX LEeNIX M MPUHIHIIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSHHE CHCTEMBbI CPEIHEro
obuiero oopazoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAYCHWU B IMO3HAHWU >KUBOH MPUPOJBI M OOECIIEYCHHUU CYIIECTBOBAHUS UYEIOBEYECKOTO
oOmiectBa. CorjaacHO Ha3BaHHBIM IMOJIOKEHHSIM, OIpe/IelIeHbl OCHOBHbIE (DYHKIIMU MPOTPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O 1eNix, 00 oluiei cTpareruu oOydeHus,
BOCIIUTAaHUSI M PA3BUTHS OOYyYArOIIMXCS CpEACTBAMH Yy4eOHOro mpenmera «buomorusy,
ompezenseT o00s3aTeNbHOE MPEIMETHOE COJIepKaHUEe, €ro CTPYKTYpYy, pachpeaeicHue Io
paszenaMm W TeMaM, PEeKOMEHAYEMYIO IMOCIEeIOBAaTEIbHOCTh M3YyYCHHs Y4eOHOTO MarepHaia c
y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JOTUKA 00pa30BaTENIbHOIO IMpoliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIIMXCS.

B mnporpamme mo OHOJOTHMM Tak)Ke YYUTHIBAIOTCS TpeOOBaHUSA K IIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yinbraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIHHON 1€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00yYaArOIIUXCS 110
OCBOEHUIO COJIEpP>KaHUs OMOJIOTMYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnoruu (10-11 kmaccel, 0a30BbIi ypOBEHb) peain30BaH MPHUHIIUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojioruw, Oiarojapss dYemMy B HEH MPOCMaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWMH, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX  OPHEHTAIlMd  JIMYHOCTH, DKOJOTHYECKOTO  MBIIIICHHUS,
OpeJCTaBICHUH O 37A0pOBOM o0O0pa3e KM3HM U OEpeXHbIM OTHOILIEHHEM K OKpyXKarolen
npuponHoii cpene. IloaTomMy Hapsigy ¢ u3ydeHHEM OOMEOMOIOTHYECKUX TEOpHH, a TakKe
3HaHWUH O CTPOEHUU KUBBIX CHCTEM PA3HOTO PAHTa U CYITHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
IPOIIECCOB B TIPOTpaMMe IO OHMOJIOTUW YAENeHO BHUMAaHHE HCIOJIb30BAHUIO TOJYYEHHBIX
3HaHWI B TOBCETHEBHOM XKM3HU IS PEIICHUs MPUKIAAHBIX 3a/1a4, B TOM YKCie: TPOPUITAKTHKU
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHWK  4YeJOBEKa, MEIUKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHUS,
000CHOBaHMS PKOJOTMUYECKH LIeIeco00pa3HOro MOBEACHUS B OKpYKAIOLIeW MPUPOAHON cpene,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATEIBHOCTH 4YEIIOBEKAa Ha COCTOSIHHE WPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMS K MPUKIAJHOM HANpPaBIEHHOCTH Y4eOHOTO
npeamera «BHOTOTHS» MPOIUKTOBAHO HEOOXOIUMOCTBIO 00ECTIeUeHHs YCIOBHN UTSl PEIICHUS
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJBFHOTO OMOJIOrMYECKOro 00pa3oBaHus, KOTOpas MpeAnoiaraet
dopmupoBaHUE y O0YYarOIIUXCS CIMOCOOHOCTH AJalTHPOBAThCS K M3MEHEHUSM JIHHAMHUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonoruss Ha ypoBHe cpemHero oOmiero oOpa3oBaHUS 3aHUMaeT BakHoe mecto. OHa
oOecrieunBaeT (popMupoBaHue Yy OOy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmmpsieT ¥ 0000IaeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MaéT YCIOBHSA JUIA: TO3HAHUS 3aKOHOB >KMBOH IPHPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
KHU3HH, 9KOJIOTUUYECKOTO MBIIIUIEHUS, [IEGHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

bonbmioe 3HadeHwe OuWoOrHs HMMEET TakkKe JUIsl PELIEHUS BOCHUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CPEeIHEro oduiero o0pa3oBaHus, cColuann3anuy odyyaromuxcs. M3ydenne
Oouosoruun obecreunBaeT YCIIOBHSI TUTS dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX U MH()OPMAIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIbTYPHI, CIIOCOOCTBYET
MHTETpaIy OWOJIOrMYeCKUX 3HAHUN C MPEICTABICHUAMU U3 APYTrUX Y4eOHBIX MPEIMETOB, B
4aCcTHOCTH, (pU3HMKH, XMMUHU U Teorpaduu. HazBaHHbBIE MONOXKEHUS O MpeIHa3HAUYCHUH Y4eOHOTO



npenvera «buoNOTHs» COCTaBUIM OCHOBY JUIS ONPEIENICHUS TOIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €TO COAEP KAHUS, TPEJICTABICHHOIO B IPOrpaMMe 0 OHUOJIOTHH.

OT160p conepxkanus yueOHoro npenmera «buosorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOJAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOUIUECs JOKHBI
OCBOUTH 3HAHUS W YMEHHS, 3HAYMMbIC sl (POPMUPOBAHMS OOIICH KYJIBTYPHI, OMPEICIISIONINe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpYXKalolllell MNpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cHUCTEMEe 3HAHUM
3aHUMAIOT 3JIEMEHTHl COJIEp’KaHusl, KOTOphIE CIy>KaT OCHOBOM i  (popMHUpOBaHUS
IIPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIOCOOCTBYIONINX I'YMaHU3alIUK OHOJIOTHYEeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHUE COJCpXKaHUS y4eOHOro Marepuaja B TporpaMme IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTSIX
J)KUBOM TPUPOABI, O €€ YPOBHEBOM OpraHM3aldd W 3BOJIOUMH. B COOTBETCTBMU C 3THM B
CTpYKType ydeOHOoro npeamera «buonorus» BBIIEICHBI CIEAYIOIINE COJIepKaTeIbHbIe TUHUM:
«buonorus kak Hayka. MeTo/ bl HAYYHOTO TO3HaHMs», «KIleTka Kak OMOJOrHYecKasi CUCTEMay,
«Opranu3m kak Ouosoruyeckas cuctemay, «CuctemMa U MHOroodpaszue OpraHM4ecKoro Mupay,
«IBOIOLUS KUBOU MPUPOJIBD», «IKOCUCTEMBI 1 IPUCYIITE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBIQJICHUE
00yJalOIMUMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHAILHOW OpPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra U NpuoOpeTeHrne YMEHHUI MCIOIB30BaTh 3TU 3HAHUS AJISl TPAMOTHBIX JCHCTBHIA B
OTHONIICHUH 00BEKTOB )KMUBOW IIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

Joctuxenune 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 06a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUSAX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTAX, THIOTE3aX, MpaBWjaX, CIyXKalluX OCHOBOW s (opMupoBaHUs
MPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KAapTUHE MHUpa, O METOAaX HAy4yHOIO MO3HAHUf,
CTPOCHHMHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y OOYYalOUMXCSl MO3HABATEIbHBIX, HHTEIICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MyTSAX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3TJISI/IOB,
UJIeN ¥ TIOJIX0/I0B K U3YyUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUu;

CTaHOBIIEHHE Yy OOydJaromuxcs oOIe KyabTyphl, (YHKIHOHAIBHOM TIpPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSACHSITH W OLICHUBATH SIBJICHUSI OKPYXKAIOIIETO MUpPa KUBOW MPUPOIBI HA
OCHOBaHWU 3HAHUH U OMBITA, TOJYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHne y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHMUYECKHX
3HAHUM B MPAKTUYECKON [EATEITbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIMHCKUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCMIUTAHHE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHHUS YEIOBEKOM J>KHUBOW MPUPOIBI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM TMPHU MPOBEACHUHN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAHWE IEHHOCTH OMOJIOTHYECKUX 3HAHWM /I TOBBIIICHUS YPOBHS IKOJIOTHYECKOMN
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEJHEBHOM JKM3HH ISl OIEHKH
MOCNEACTBUI CBOEH NEATENbHOCTH MO OTHOIICHHUIO K OKpYXaroliel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOICHNE Mep TPODHIIaKTHUKY 3a001eBaHU.

B cucreme cpemnero obmiero oopasoBanus «buonorusy», nsydaemas Ha 6a30BOM ypOBHeE,
ABIIIETCSL 00s3aTENbHBIM Y4€OHBIM MIPEIMETOM, BXOSIIMM B COCTaB IpPEeIMETHOW oOnactu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jnst m3ydenusi Ononoruy Ha 6a30BOM YPOBHE CPEIHETO OO0IIero 0Opa3oBaHUs OTBOJAUTCS
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. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocodueid, 3TUKOH, ICTETUKON W mpaBoM. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucreMa OMOJOrHYeCKUX HayK.

MeToap! Mo3HaHUS KUBOM MPUPOBI (HAOIIOACHNE, SIKCIIEPUMEHT, ONMCAaHUE, U3MEpEHHE,
KJaccuukanms, MOJASITMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

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

Tabmuubt 1 cxembl: «MeTOobI TTO3HAHUS KUBOW IPUPOIBD.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktnueckass pabora Ne 1. «lcnonbp3oBaHuE pa3iIMYHBIX METOJOB IPHU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. /KuBble cuCTEeMBbI M HX OPraHU3aI U,

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTIudue >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OuocucteM H HUX pa3HooOpa3ue. YpPOBHU OpraHu3alid OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHM3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumuu:

Tabmuiel u cxembl: «OCHOBHBIE TPHU3HAKU JKU3HU», «YPOBHU OpPTaHHU3AIUU >KUBOU
TIPUPOIBIY.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

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

OyHKIMHU BOJBI M MUHEpAIbHBIX BelIeCTB B KieTke. [logaepikaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u crpoeHue 0enkoB. AMUHOKHCIOTH — MOHOMEPHI OenkoB. HezameHumbie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHM CTPYKTYpbl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMUUYECKUE
cBoicTBa 0enKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouonornueckue karamu3aTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. OTinuus  QepMEeHTOB  OT
HEOPTraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, puO03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JIAKTO3a) W TMOJNMCAaXapuabl (KpaxMmal, TJHKOTeH, MeJUToNo3a). buomornyeckue QyHKINUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THIPOGOOHBIE
cBoiictBa. buonornyeckue ¢pyHkuuu aununoB. CpaBHEHUE YIIIEBOJOB, OEIKOB W JUMHI0B Kak
HMCTOYHHUKOB YHEPTUU.

Hyxnennoseie kucinotel: JIHK u PHK. HykneoTubl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne u ¢ynxumun PHK. Bugst PHK. AT®: crpoenue u
GyHKIIHH.

[Tutonoruss — Hayka o kierke. KiierouHas Teopusi — mpUMep B3aUMOAECUCTBUS HIEH U
¢bakToOB B HAYYHOM MO3HAHUHU. METO/IbI U3yUEeHUSI KIETKH.

KrneTka kak nenoctHas xuBasi cuctema. OOIIre Mpu3HaKU KIETOK: 3aMKHYTasl Hapy»KHas
MeMOpana, mosnekyibl [JHK kak renernueckwuii anmapar, cuctema cuHTe3a Oenka.



Tumbl KJIETOK: JyKapHOTHYECKass M mpokapuoTuyeckas. (OCOOCHHOCTH CTPOEHUS
MpoKapruoTHuecKkor kiaeTku. Knerounas crenka 6akrepuii. CTpoeHHE dYKapHOTUUECKON KIIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJTUKC, UX (PYHKIIHU.
[Tna3maTtudeckas MeMmOpana, e€ cBoiictBa u (QyHkuuu. [luTomnazmMa u e€ OpraHoOUbL
OnnomemOpannbie opraHoubl kietku: DIIC, anmapar ['onabmku, mu3ocomsl. [loayaBTOHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHApPUH, IMiacTuibl. lIpoumcxoxneHne MHUTOXOHAPUM U IUIACTH.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA LEHTP, LIECHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BriatoueHusl.

SAnpo — perynsTopHslif neHTp kieTku. CTpoeHue aapa: siaepHas 000jJ0uKa, Kapuoruiasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdemoHcTpaumMu:

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

Huarpammbl:  «PacnpeneneHue XUMHUYECKUX JJIEMEHTOB B HEXKHMBOW MPUPOAEY,
«PacrnpeniesieHue XMMAYECKUX 3JIEMEHTOB B )KUBOM MIPUPOAE.

Tabmuel u cxembl: «[lepuonuyeckas Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Genka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hykneunossie kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTUYECKON
KIeTkn», «CTpoeHue >KUBOTHOM KieTku», «CTpOeHHE pacTUTENbHON KieTkn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKU», «Y TIeBOAbY, «JIMnuas».

OOGopynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYJOBaHUE IJsi TMPOBEICHUS HAOIIOJICHUMH,
MU3MEpPEHH, YKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, KUBOTHBIX U OaKTepHaTbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

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

JlaGopatopHast padora Ne 2. «M3yueHue CTpOeHUs KIETOK DPACTCHHH, >XHUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’/KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIH MeTa0OMM3M. ACCUMUJIAIUS (TJIACTHYECKH OOMeH) U
JUCCUMUIIALINS (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipoliecca Merabonausma. 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. CeroBas u TemMHOBas (Ha3el (orocuHTeza. Peaknuu ¢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 Oakrtepun. 3HaYCHHE XEMOCHHTe3a JIs JKU3HU Ha
3emute.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BbICICHHE U
aKKyMYJINPOBaHHME SHEPTUU B KJIETKE. DTarlbl S3HepreTndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHWe, WIM  KIETOYHOE JbIxaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHresa. [eHermyeckas unpopmamms u JHK. Peanuzanus
reHEeTHYeCKON MH(pOpMaIuu B KJIETKEe. | @eHeTHUYeCKHil KOJ M €ro CBOWCTBA. TpaHCKPUIIIIUAS —
matpuunblii cuaTe3 PHK. Tpancnsius — 6uocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OeKa.

Heknerounsle ¢opmbl ku3Hu — Bupychl. HMcropust oTtkpeitus Bupyco (. W.
NBanoBckuit). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnu



pacTeHHi, )KUBOTHBIX U 4YellOBeKa, BhI3bIBaeMble BUpycaMH. Bupyc nMMyHoaedunnTa yeaoBeka

(BUY) — Boszoymautens CIIMJla. OOpartHas TpaHCKpHUIIUA, peBEepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHHS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

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

Tabmuubt u  cxembl: «Tunmbl  nuTaHus», «Merabonusm»,  «MUTOXOHAPUSY,
«OHepreTuueckuii oomen», «Xnopomnacr», «Porocunres», «Ctpoenue JHK», «Ctpoenue u
¢GyHkunoHMpoBaHUEe TeHa», «CuHTe3 Oenka», «l'eHernueckuil kon», «Bupyce,
«bakrepnodarn», «Ctpoenne wu ku3HeHHbld 1wk Bupyca CIIM/la, OGakrepuodaray,
«Pemmukanms JJTHK».

Oo6opynoBanue: monenu-anmukanuu «Y apoenue JHK u tpanckpunums», «buocunres
6enka», «CTpoeHue KIeTKu», Moaeab cTpykrypsl JTHK.

Tema 5. PasMHoOKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1muki, WiaM KU3HEHHBIM MK KieTkd. Mutepdaza u muto3. Ilpomeccsl,
npoTekaromue B uHTEpdaze. Permmmkamms — peakuust marpuuHoro cuute3a JIHK. Crpoenme
XpOMOCOM. XPOMOCOMHBII HaboOp — KapuOTHIl. JIUMIOMIHBIA M TaluIOMJIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuel. LluTonoruueckne OCHOBBI Pa3MHOXKEHHS U MHIUBUYaIbHOTO PAa3BUTHS
OpraHU3MOB.

Henenne xnerkn — muto3. Craagum mutosa. Ilpouecchl, mpoucxonsdiide Ha pa3HbIX
CTaZuAX MUTO3a. bronornueckuii CMpICI MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMbl  pa3MHOKEHHMsSI OpraHu3MoB: Oecrosioe M 1ojoBoe. Buael Oecrnonoro
Pa3MHOXKEHHUS: JIeJICHHE HaJlBOE€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKEHUE. VCKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHHE JUISA
CEJIEKLIAH.

[TonoBoe pa3MHOXKeHHE, €r0 OTIANYUS OT OECoI0ro.

Meiio3. Craguu meiosza. [lpormeccsl, mpoucxofsamue Ha cTaausx meiosza. [loBegenue
XpoMocoM B Meiio3e. KpoccuHrosep. buosnornyeckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mpouecc 00pa30BaHUs MOJIOBBIX KIETOK Yy *KUBOTHBIX. [10sI0BBIE *Kene3bl:
CEeMEHHUKU M su4HMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30uj,
AWlLIeKJIeTKa) — crepMaroreHe3 U oBoreHe3d. (OCOOEHHOCTH CTpOEHHS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOEe pa3BuTHE (OHTOreHE3). OMOpHOHAIbHOE pa3BUTHE (IMOpPHOTEHE3).
Oransl AMOPHOHATBHOTO PAa3BUTHS Yy TO3BOHOYHBIX >KMBOTHBIX: JAPOOJIEHHE, TacTpyJsLus,
opranoreses. [ToctamOproHanbHOEe pa3BuTHE. THIBI MOCTIMOPHOHATIBHOIO PA3BUTHS: MPSIMOE,
HenpsiMoe (TIMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OPraHHU3MOB, (DAKTOpPBI, COCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct n pazButue pacrenuii. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTaUN
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuip! u cxembl: «DOpMbI pa3MHOKEHHUS OPTaHU3MOBY, «/|BOMHOE OTUIOAOTBOpPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHHME pacTeHui», «/lenenne kuneTkn
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHne XpoMOCOMBI», «KIIeTOUHBIA UKD,
«Pemmukanus JTHK», «Muto3», «Meio3», «IIpsmoe u Henpsimoe pa3BuTHe», «I ameToreHes y
MJIEKONIUTAIOIINX U YEJIOBEKa», «OCHOBHBIE CTaJUU OHTOTECHE3a».

ObopynoBaHue: MHUKpPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIHTAIOLIETOY,
«linexnerka Miekonurampomero», «KapnoknHe3 B KI€TKax KOpelIKa JyKa», MarHUTHas
Moieb-anrukanus «/lenenue knetkny», monens JJHK, Moxens meTadazHoit XpoMOCOMBI.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

JlaGopatopHast pabota Ne 3. «HabmioqeHne MuTO3a B KJIETKAX KOHYHMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTaxy.



JlaboparopHass pabota Ne 4. «/3yueHue CTpOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasButus reHeTuku. Ponbs nuronorud u
IMOPHOJIOTHN B CTAHOBJICHUU T€HETHKH. BKiag poccuiickux u 3apyOeKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTobl TEeHEeTUKH (TUOPHUIIOIIOTUYECKUH, LUTOT€HEeTHYECKUM, MOJEKYISIpHO-
reHeTuyeckuii). OCHOBHbIE T€HETUUYECKUE MOHATUS. ['eHeTnyeckass CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJENOBaHUS  INPU3HAKOB, yCTaHOBJIEHHble [.  MeHaenem.
MounorubpunHoe ckperuBanue. 3akoH equHo00pa3us TuOpu1oB repBoro nokoneHus. [Ipasuo
JOMMHHMPOBaHMs. 3aKOH paclIEIUIEHUs IpU3HAKoB. l'umoresa uuctorel ramer. IlomHoe u
HEIOJIHOE JJOMUHUPOBAHHUE.

JurubpupHoe  CKpemMBaHWE. 3aKOH  HE3aBUCHMMOIO  HACJIEJOBAaHUS  MPH3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHOPHIHOTO CKPEIIMBaHUA. AHAIH3UPYIOIIEe CKpEIUBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBaHMS ISl OIIPEIEIeHUs TEHOTHUIIa OCOOM.

CuennenHoe HacnefaoBaHnue mpusHakoB. PabGora T. Moprana mno cuemieHHOMY
HacCJeI0BaHMIO T'eHOB. HapylleHue cuemieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCcKre KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEACIICHHE 1T0JIA. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble opraHu3mbl. HacinenoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HacleACTBeHHas. Ponb cpelibl
B HEHACJICJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTHKAa MOJU(PUKAIMOHHOW H3MEHUYMBOCTH.
BapuanuonHssiii psg u BapuanMoHHas kKpuBad. Hopma peakuuu npusHaka. KonudyecTBeHHbIE U
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALMOHHONW N3MEHYMBOCTH.

HacnencTBenHas, wiu reHOoTUNIMYecKasi, U3MEHYHMBOCTh. KoMOMHATHBHAST M3MEHYUBOCTbD.
Meiio3 u MoNOBOM mporecc — OCHOBA KOMOMHATHBHOM WM3MEHUMBOCTH. MyTallMOHHas
M3MEeHYNBOCTh. Kimaccudukamus myranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
IPUYMHBI MyTaluil. MyTareHHble GakTopbl. 3aKOH FOMOJIOTMYECKUX PSIIOB B HACJIEICTBEHHOMN
n3Menunsocty H. . BaBuiosa.

BuesinepHast HacI€1ICTBEHHOCTh U N3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
T€HEATOTHYECKUN, OJIM3HEIOBBIM, IUTOTCHETUYECKHH, OWOXMMHYECKUH, MOJEKYISIPHO-
reHeTnueckuil. COBpEMEHHOE OIPEJEICHUE TIEHOTUIA: IOJHOTEHOMHOE CEKBEHHPOBAHMUE,
TEHOTHIUpPOBaHKWE, B ToM yucie ¢ nomompio [1I[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YeJoBeKa: TeHHble O0oJie3HH, OOJe3HM C  HACJIEACTBEHHOW MpPepacroiOkKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTalud. CTBOJOBBIE KIIETKU.
[TpuHIMITBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MTPOMUIAKTUKYA U JICUCHUS T€HETHUYECKUX
Oone3nel. MeauKo-TeHeTHUECKOe KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONW TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUIECKIX 3a00JIeBaHUH YeTOBeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukon, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabmuiel 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durubpunnoe ckpeuBanuey, «lluTomornyeckue OCHOBBI JUTUOPUTHOTO CKPEIIMBAHUS,
«Metio3y, «B3anmoneicTBre ajielbHbIX T'€HOBY, «[ eHeTHuuecKne KapThl paCTEHUM, JKUBOTHBIX
u 4denoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTH HACJEIOBAHMS, CLEIJIEHHOTO C IOJIOM,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Buuael wusMenunBoctu», «MoaudukannoHHas
W3MEHUYUBOCTHY, «HacnenoBanue pesyc-dakropay, «['eHeTHKa Tpymnn KpoBu», «MyTamroHHAs
U3MEHYUBOCTbY.



O6opynoBanue: Monaenu-ammiukanun «MoHOTHOpUAHOE CKpemmBaHue», «HemomHoe
JOMHUHHUpOBaHUE», «uruOpuanoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu GopMbl KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHas padota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTHOPUIHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MHKPOIIPEIIapaTaxy.

JlaGopaTopnas pabora Ne 6. «3yyeHune mMoauduKkanMOHHON U3MEHUYNBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaGopatopnas pabora Ne 7. «AHamu3 wMyranuid y JApo30oduIbl Ha TOTOBBIX
MHKpOIpenapaTax.

[TpakTuueckas padorta Ne 2. «CocTaBieHue 1 aHaIU3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Ceneknusi Kak Hayka W Ipolecc. 3apoKIeHHUe CeleKInH U AoMecTukanus. Yuenune H. U.
BaBuioBa o 1eHTpax NPOUCXOXKICHUS U MHOTO00pasusi KyJbTypHBIX pacteHuil. LleHTpbl
MIPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHbIE METOAbI CENeKIMU. MaccoBbId U MHAMBUAYAIbHBIN OTOOPHI B CEIEKIIMHU
pacTeHuid u kuBOTHBIX. OlleHKa dKcTephepa. bIN3KOPOACTBEHHOE CKPEIIMBAHUE — HHOPHUIMHT.
Uucras nuHus. CkpemMBaHWEe YWCTBIX JMHHMNA. [erepo3uc, wWium THOpHIHAsS CHIIA.
Hepoacreennoe ckpemuBanue — ayrtopuauHr. OtnanéHHas rubpuauzanus U e€  YCHEeXH.
HcKkyCCTBEHHBI MYTareHe3 M IOJYyYCHHE MOJUILIOUI0B. J{OCTHIKEHHUS CEJIEKUHMH PACTEHHI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpacib MPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. ITalbl CO3JIaHUS
pexombunantHot JIHK wu Tpancrennsix opranusmoB. Kiierounas wumxenepusi. KnetouHsie
KyJIbTYpbl. MUKPOKIIOHAJIBHOE pPa3MHOXKEHHE pacTeHU. KIIOHMpOBaHNE BBICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OJKOJOTHYECKHEe M JTUdeckue mnpobiemsl. MO —
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

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

Tabmumel u cxeMmbl: kapta «L[eHTpBI MPOMCXOXKIEHUS M MHOTO00Opasusi KyJIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNTHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuamzanusy, «Pabotel akamemuka M. @. HWBanoBay, «[lomummounus», «OOBEKTHI
ouotexHonoruny, «Kierounsie KynbTyphl U KJIOHHUpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOMY.

OOGopynoBaHue: MYJISKH TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX03sIIICTBEHHBIE PACTECHUS.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

Okckypceusi «OCHOBHBIE METOJbl UM JIOCTHUKEHUSI CEJIEKIIMM PACTEHUU M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATEHHBIM y4acTOK, B TEIUTMYHOE
X035IUCTBO, Ta0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. DBoJIIOLIMOHHAS OMOJIOTHSI.

[Ipennockuiku BO3HUKHOBEHHS 3BOJIIOIIMOHHOW TEOPUHU. DBOJIOIMOHHAS TEOpUs U €€
MecTO B OMOJ0ruu. BiysHue 3BOMIONIMOHHOM TEOPHH HA pa3BUTHE OMOJIOTHU U IPYTUX HAYK.

CBUAETEIBCTBA HBOMIONMU. IlajleOHTONOrHYECKHE: ITOCIEIOBATEIbHOCTh IOSIBICHUS
BUJIOB B MMAJICOHTOJIOTUYECKON JIETOIMCH, Tepexoanbie popMbl. buoreorpadudeckue: cxoacTBo
U paznuure GayH U HIop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3IMyUsl 3MOPUOHOB PA3HBIX BHUIOB ITO3BOHOYHBIX.
CpaBHHUTEIBPHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTHUYHbBIE, PYAUMECHTApHBIE OpTaHbl,



aTaBU3MBbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXaHHW3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METabOIMUYECKUX ITyTeH y BCEX OpraHNU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JBuxkymiye Ccuwibl ABOMIONMM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MIpU
OTPaHUYEHHOCTH PECypcoB, HeompeAenEHHas H3MEHYUMBOCTh, OOpnr0a 3a CyIIeCTBOBAaHHE,
€CTECTBEHHBIN O0TOOD).

Cunrernueckast Teopus 3Bostonnu (CTD) u e€ 0CHOBHbBIE TTOJIOKEHUSI.

MukposBontonus. [lonynsanus kak eIMHALIA BUIA U SBOJTIOLNH.

JBuokympe cuibl ((pakTophbl) 3BOJIONWU BHIOB B MpUpoje. MyTallMOHHBIN Mpolecc U
KOMOHMHATUBHAsT HW3MEHYUBOCTh. [lomymsiinoHHble BOJMHBI U JApedd reHoB. M3omsauus u
MUTpALHS.

EctectBeHHbIil 0TOOp — HampaBistomuii gaxtop 3Boiouud. DPOpPMBI €CTECTBEHHOTO
otbopa.

[Tprcnoco0aeHHOCTh OPraHu3MOB KakK pe3yabTaT dBoonud. [IpuMepsl npucnocoOneHui
y OpraHu3MoB. ApoMop( 03Bl U HINOATATITAIIHH.

Bun u BumooOpazoBanue. Kputepuu Buma. OcHOBHblE (OpMBI BUA00OpA30BaHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MakposBomorus. DopMbl SBONIONUHN: (QHIETUYECKas,, TUBEPIeHTHAs, KOHBEpreHTHas,
napajuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HeCNeUalIu3uPOBAHHBIX MIPEKOB. [Iporpeccupyromas
ClicuuaJIin3aliusi. AIIaHTI/IBHaFI pazuxlaum[.
JdeMoHcTpanum:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkenb, @. Mronnep, A. H. CeBepuos.

Tabmunpel u  cxeMmbl: «Pa3BuTHE OpraHMYeckoro Mupa Ha 3emie», «3apoJbIln
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EctectBennbiii  otO0p», «MHOrooOpasue copToB pacTeHui», «MHoroo0Opasue Mopos
KUBOTHBIXY, «[Tomynsumy, «MyTanuoHHas U3MEHYHBOCTD, «ApoMop(o3bI»,
«munoanantanuny, «OO0mmas nereHepaius», «JBwxymue cuisl sBomtonun», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapeuna», «boprba 3a cymectBoBanue», «IIpucmnocoO0nIeHHOCTD
opranu3MoBy, «I'eorpaduueckoe Bupoo0OpazoBaHue», «IKOJIOTUYECKOE BUI000pa30BaAHHEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIOI0B U
ceMsiH, KosuteKuust «IIpumepbl 3alUTHRIX MPUCTIOCOOIEHHUH Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HATPAaBIIEHUS IBOIOLUNY, 00BEMHAs MoJieb «CTpOEeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX ).

buoreorpapuyeckas kapra wmupa, KosuieKuus «@DopMbl COXPaHHOCTH MCKOIAaeMbIX
JKUBOTHBIX W pacTeHHi», MoAensb ammuukanus «llepekpéct XpomMocomy, BIaKHBIE MpemnapaThl
«Pa3Butne Hacexkomoro», «Pa3BuTme msrymku», MuKporpenapat «Jpozoduna» (HOpMa,
MyTaluu (HOPMBI KPBUTHEB U OKPACKH TEIa).

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

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

JlaGopaTopnass pabora Ne 2. «OmmcaHue TPHUCTIOCOOJICHHOCTH OpraHu3dmMa u eé
OTHOCHUTEIILHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KU3HU Ha 3emJie.

JloHay4dHbIe TIPECTABICHUS O 3apOXKJICHUU KU3HU. HaydHble THIMOTE3bl BOZHUKHOBEHUS
KU3HM Ha 3emuie: aOWOTeHe3 W TaHCIEePMHUs. XHUMHUUYECKas 3BOJIONMSA. AOHOTEHHBIN CHHTE3
OPTaHMYECKUX  BEIIECTB M3 HEOPTaHWYECKUX. OKCIEPUMEHTAIBLHOE  MOATBEPXKICHUE
XUMUYECKOW 3BoJoni. HavganpHblie 3Tanbl Ouonorndeckoi spomtonuu. ['unoreza PHK-mupa.
dopmupoBaHrue MEMOPAHHBIX CTPYKTYP M BOSHHUKHOBEHHE MPOTOKICTKHU. [IepBble KIETKH U UX
sBoumonHs. POpMUPOBAHKE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.



PasButne xusHu Ha 3emsie mo dpam u nepuogam. Karapxell. Apxelickag Hu
npotepo3oiickas 3pel. [laneo3oiickas spa U €€ NEPHOIbI: KEMOPHHCKUHA, OpPIOBUKCKHUH,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so3olickas 3pa U €€ nepruoibl: TPUACOBbIN, IOPCKUNA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KIMMara M IeOJIOTMUECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIFOIUU
pPacTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd W KUBOTHBIX. [losiBieHwme,
pacuBeT U BBIMUPAHUE TPYII )KUBbIX OPraHU3MOB.

CucreMa OpraHMYeCcKOro Mupa Kak OTpa)keHUE 3BOJIOLMUA. OCHOBHBIE CUCTEMATHUUECKUE
CPYIIIBI OPraHU3MOB.

OBojironusl 4elnoBeKa. AHTpONOJNOrMs Kak Hayka. Pa3BuThe mpeicTaBieHUN O
MIPOUCXO0KICHUH YesloBeKa. MeTo1bl u3ydeHus: antpornoreHe3a. Cxo/CTBa M pa3iandMs 4elloBeKa
Y )KUBOTHBIX. CUCTEMATUYECKOE MT0JIOKEHHUE YEJIOBEKA.

JBuwxymue cunbl  (pakTopsl) aHTpomorene3a. HacnencTBeHHass HW3MEHUYUMBOCTh U
ecTecTBeHHbIH 0TOOp. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJUN TpyZa, MbILUICHUE,
peub.

OcHOBHBIE CTaJuU U BETBU HBOJIIOLIMM YEJIOBEKA: aBCTPAIONUTEKH, YUeloBeK yMesblid,
YenoBek mnpsMoxonadmuid, YenoBek Heanaepranbckui, Yenoek pasymubii. Haxonku
HCKOITaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBaHUS, 00JacTh paclpocTpaHeHHs, 00bEM TOJOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIE OOJBIIME Pachl: €BPOINEOUIHAs (€Bpa3uiicKas), HETpo-
aBcTpaioujHas  (9KBaTOpUAIbHAs), MOHTOJOWUIHAS  (a3MaTCcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJIEHHOCTH TMPEACTaBUTENEH YeNOBEYECKMX pac K YCIOBHUSM CYIIECTBOBaHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

[Toprpersr: @. Penu, JI. ITactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y. /lapsus.

Tabmuupl u cxembl: «Bo3uukHoBeHue COTHEYHON cHUCTEeMbI», «Pa3BUTHE OpraHMYecKoro
mupay», «PactutenbHas kietka», <«OKuBoTHas kietrka», «lIpokapuoTuyeckas KIETKa»,
«CoBpeMeHHasi CUCTeMa OpraHu4yeckoro mupay», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS
YeNoBeKa M 4elOBEeKoOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MallCOHTOJIOTHYECKHX HAaXOJO0K
MPEKOB COBPEMEHHOIO 4YeNoBeKay, «JlpeBHeimme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HUeloBeUeCKHre pach».

O6GopynoBanue: wmymsiku  «[IpoucxoxaeHue uyenoBeka» (OIOCTBI  aBCTPAJIONMHUTEKA,
MUTEKAHTPOMa, HeaHAepTallblla, KPOMAaHBOHIIA), CIENKU WM M300pakeHUsT KaMEHHBIX OPYIUil
MEepBOOBITHOTO YesIoBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebiia), reoXpoHOoJIoTHYecKas: Tabauia,
KoJuteKus «DopMbI COXPAaHHOCTHU UCKOMAEMbBIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

[TpakTudeckast padota Ne 1. «3ydeHHe MCKOMAEMBIX OCTATKOB PACTCHHH M )KMBOTHBIX B
KOJUTEKLIUSX .

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOro MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIM WU
KpaeBeIUECKUI My3€eil).

Tema 3. Oprann3msl U OKpYy:Ka0As cpeaa.

Okojyorusi Kak Hayka. 3ajauyd M pa3fesbl AKOJOrMH. MeToAbl SKOJIOTHYEeCKHX
MCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3JylLIHas,  IOYBEHHas,
BHYTPHUOPraHU3MEHHasI.

Oxonornueckue (akropel. Kimaccudukamus skogorndeckux (GakTOpoB: aOMOTHYECKHE,
OMOTHUYECKUE U aHTPOIMOTreHHbIC. J[elicTBHE IKOIIOTUYECKUX (PAKTOPOB HA OPTAaHU3MBI.

AbGuotnueckue  (QaxkTophpl:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEpUOAU3M.
[TpucnocoOeHus OpraHu3MoB K IeHCTBUIO abnOoTHYEeCKHX (haKkTOpoB. bruonornueckue puTMel.



buotnueckne  Qakroppl. Buasl OMOTHYECKMX  B3aMMOJEHCTBHHA:  KOHKYpEHLHS,
XMIHUYECTBO, cUMOMO03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCAIU3M
(KBapTUPAaHCTBO, HAXJEOHUYECTBO). AMEHCAIM3M, HEUTpaidu3M. 3HaueHHEe OWOTHUYECKHX
B3aMMOJICHCTBUH AJIS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU MNOMysiiuu. OCHOBHBIE IOKA3aTeNM IONMYJISLUU:
YHCJIEHHOCTh, IIJIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JuHamuka
YUCJIEHHOCTHU NOMYJIALUU U €€ peryJsiiusl.

JdemoHcTpaumuu:

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

Tabmuupl n cxemsl: kapra «IIpupoausie 30Hb1 3emian», «Cpeabl OOUTaHUS OPraHU3MOBY,
«®Dotonepuoguzmy», «llomymsmum», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHOy30pun-Tyhesnbkn», «Ilumessie nemnm».

JlabopaTopHble 1 IpakTHYeCKHe padoThI:

JlaGopatopHas pabora Ne 3. «Mopdonornyeckrie 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
oOUTaHUSY.

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

[Tpaktuyeckas padora Ne 2. «IToacu€T MIOTHOCTH MOMYJISIIMNA PA3HBIX BUJOB PACTCHHII.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmecTBO  opranmsmMoB —  OwoneHo3.  CTpyKTypbl  OHOLIEHO3a:  BHIOBa,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okosnoruyeckue cucrembl (3kocucremsl). IlonsTe 00 3KocucTeMe M OHMOreonEeHO3E.
@DyHKIMOHANbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: HPOAYLIEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPruM B dKocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeld 3KOCHUCTEMBIL: OHoOMacca,
OPOAYKIMS. OKOJOTMYECKHE TNHUpaMUAbL: MNPOAYKIUHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNS, pazBuTue. CyKIeccus.

[IpuponHble 3KOCHCTEMBL. OJKOCHCTEMBI 03€p M peK. OJKOocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpO3KOCUCTEMBI. YpOo3kocucTeMbl. bruonornueckoe u
XO03s5ICTBEHHOE 3HaUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpaszue kak (akTop ycroiunmBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTo
pa3zHooOpasus Ha 3emiie.

Vuenne B. U. Bepnanckoro o 6uocdepe. I'panuipl, coctaB U CTpyKTypa Ouocdepsl.
Xusoe BemecTBo U ero QyHkuuu. OcoOeHHOCTH OHOC(Epbl Kak TII100aJbHONH 3KOCHUCTEMBI.
JunamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOT€OXMMHMYECKHE LMKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIIH.

YenoseuecTBO B Ouocdepe 3emnn. AHTPONIOTeHHbIE H3MeHeHHs B ouocdepe. [modanpHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHuE IPUPOBI U YenoBeyecTBa. CoxpaHeHHne OMOpa3HOOOpa3Hs Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA pallMOHAIBHOIO YIPaBJICHUS NMPUPOAHBIMU pECypcaMu U MX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

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

Tabmuupl u cxembl: «Ilumessie nienny», «buomeHo3: coctaB u CTpyKTypa», «lIpupogHsie
coobmiectBa», «llemn mnuraHusy, «OKoNMorMueckas mupamugay, «buochepa u uenoBeKy,
«JKocucTeMa IIMPOKOJMCTBEHHOTO Jieca», «JIKOCHCTEMa XBOWHOro Jecay, «buorenos
BoloéMay, «ArpoueHo3», «lIpuMepHbIe aHTPONOre€HHBIE BO3JAEHCTBUS HA IMPUPOLY»,
«BaxxkHelmme HMCTOYHMKU 3arps3HEHUs BO3JlyXa M TPYHTOBBIX Boa», «llouBa — BaxkHeiimas
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHukoBsii d3QpexT», «DaKTopbl
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykrypa ouochepsn», «Pacpoctpanenue



XKHU3HU B Onocdepe», «O30HOBBIN dKpaH Ouocheps», «KpyroBopor yriepoma B O6uochepey,
«KpyroBopot a3oTa B mpupoe».

O6opynoBaHue: MO/IEIb-aNIIINKALUs «Tunuynsle OMOIICHO3BI», repoapmii
«PactutenpHble  cooOmiectBay, Koutekuumu — «buonenos»,  «Bpeautenum — BakHeWIIHX
CENIbCKOXO3SMCTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUIEKIIMM pAcTeHUH M  HKUBOTHBIX,
NpUHAUIeKAIINE K Pa3HBIM SKOJIOTHYECKUM IpynnaM ogHoro Buna, Kpacnas kaura Poccuiickoit
Deneparun, H300pakeHusI OXPaHIEMBIX BHIOB PACTEHUI U KUBOTHBIX.

IJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS IPOI'PAMMBI 110 BUOJIOI'NU
HA BA30BOM YPOBHE CPEJJHEI'O OBLIEI'O OBPA3OBAHUS

Cornmacho ®I'OC COO, ycraHaBnuBarTCid TpPeOOBaHUS K pe3ysibTaTaM OCBOEHUS
00YyYaIOUIMMUCS IPOTPaMM CPEAHEro o0IIero o0pa3oBaHUs: JIUYHOCTHBIM, METAIIPEIMETHBIM H
MNPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType ITUYHOCTHBIX PE3yJabTATOB OCBOCHHS TpeaMera «buoiorusy BbIIEIEHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAaHHE OOYYarOIIMMUCA  POCCUHUCKONW  Tpa)JIaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIIPENEICHHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOEXJIEHUI JTMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M UCTOPHYECKUX TPAIULIMA PA3BUTUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOYYalOUIMXCS PYKOBOJACTBOBATHCS B
CBOEH  JCATENHPHOCTH  IIEHHOCTHO-CMBICIIOBBIMH  yCTaHOBKAaMH, TNPHUCYIIUMU  CHUCTEME
OMOJIOTUYECKOTO 00pa30BaHWs, HaJIMYMe HKOJOTMUECKOTO MPaBOCO3HAHUS, CIOCOOHOCTH
CTaBUTH 1I€JIM U CTPOUTH KU3HCHHBIC TIIAHBI.

JlnyHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buosorus» AocTUraroTcs B €IUHCTBE
y4eOHOM ¥ BOCHUTATEIHHOU NEATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMU
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu IOBEAECHUS U CIIOCOOCTBYIOT MpoOIleccaM CaMOINO3HaHUS,
CaMOBOCIUTAHUSA M CaMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEH MO3UILIMU JIMYHOCTH, MAaTPUOTHU3MA,
YBOXXEHHUS K 3aKOHY W MPABOMOPSIKY, YEIOBEKY TpyJa M CTapuieMy MOKOJICHHUIO, B3aUMHOTO
YBaXEHHs, OEpPEe)KHOTO  OTHOIIEHHUS K  KyJAbTypHOMY  HACIEOUI0O U  TPaJUUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHHS Yy4eOHOTO npeamera «bHomorus» MoMKHBI OTpaXkaTh
TOTOBHOCTb M CHOCOOHOCTH OOYy4aroUIMXcsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JUMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTAllUi, TO3UTHUBHBIX BHYTPEHHUX
yOXIIEHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM  POCCHHCKOTO  OOIIecTBa,
pacHIMpeHHe >KU3HEHHOTO OMNbITa U ONbITa JAESITENIbHOCTU B MPOLECCE PealiM3allui OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEILHOM IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOTr0 BOCIUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0yYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WJI€HA POCCUICKOro 00IIeCTBa;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBKECHHE 3aKOHA |
MpaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH NIE€ATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BEITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTh  OMPENENIATh COOCTBEHHYIO TO3MIMIO 110 OTHOIICHHIO K SIBICHUAM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHHE YUYUThIBAaTh B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIOJCH ¢ pa3sHBIMU YOSXKIECHUSMHU, KyIbTYPHBIMUA IIEHHOCTSMU U COIUATBHBIM
MTOJIOKEHUEM;
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TOTOBHOCTL K COTPYAHHMYCCTBY B MPOHCCCC COBMCECTHOI'O BBIINOJHCHUA y‘-Ie6HBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3a]ad, YBaXUTEJIbHOTO OTHOIICHHS K MHEHHUIO
OTIIIOHEHTOB NP 0OCYXJICHUU CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COJICPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUICKOM IPpaXKAaHCKOW MICHTUYHOCTH, TATPUOTU3MA, YBAKECHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonMHON, TrOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO S3bIK U KYJIBTYPY, IPOLLIOE U HACTOsIIIIEe MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLICHWE K IMIPUPOAHOMY HACIEIAWI0O U IMaMATHUKAM IIPHPOJIEL,
JIocTXeHUsIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHICKHX YYEHBIX B CTAHOBJICHHWE W Pa3BHUTHE
OHMoJ0TuY, MOHUMAaHU 3HAYEeHUs OMOJIOTUYU B TIO3HAHUU 3aKOHOB MIPUPOJIBI, B )KU3HH YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY>KEHHUIO U 3amuTte OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPO/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUSI, STHUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAllMI0 U INPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B TOCTPOSHUE YCTOMUMUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMUM pOIMUTENSM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA IIGHHOCTCI\/JI CEMENHON JXKU3HU B COOTBETCTBUHU C TpagulusaAMU HapoOOdOB
Poccuu;

4) 3cTeTHYECKOT0 BOCIMTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOUasl 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OONMIECTBEHHBIX OTHOIICHUH;

MOHMMAaHNE YMOILIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTb K CaMOBBIPAKCHHIO B PA3HBIX BHAAX HCKYCCTBA, CTPEMIICHUC IIPOSBIIATH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTanus, GOPMHPOBAHHMS  KYJLTYPbI 3A0POBbS U
IMOLMOHAIBHOIO 0JIArONOJIy4ns:

MOHUMaHWE W pealn3aius 3I0pOBOro0 U 0e30MacHOro 00pasa KU3HU (30pOBOE MUTAHUE,
coOIOZICHHEe TUTUEHUYECKHUX TMPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOILEHHSI K COOCTBEHHOMY (PM3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

IMNOHUMAaHHUEC NCHHOCTU IIpPaBUJI HWHIAUBHAYAJIBHOIO W KOJIJICKTUBHOI'O 0e30IacHoro
MOBEJICHUS B CUTYaIUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE MOCHEACTBUM M HENPUATHS BPEIHBIX NpPHUBBIYEK (YNOTpeOJIEHUS ajIKOroJs,
HApKOTHUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTL K TPyAYy, OCO3HAHUC ICHHOCTHU MaCTCPCTBA, pr,[[OJHOGI/IC;

TOTOBHOCTb K aKTUBHOM JESITETbHOCTU TEXHOJIOTMUYECKOM U COI[MAIbHOM HAIIPaBICHHOCTH,
CHOCO6HOCTB WHUIIUUPOBATD, IMJIaHUPOBATb n CaMOCTOATECIIBHO BBITIOJIHATH TaKYyHO
NESITEIbHOCTD;

UHTEpEC K pa3nuyHbiM chepam mpodeccHoHATBLHON AESITeNTbHOCTH, YMEHHE COBEPIIAThH
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC )KM3HEHHBIC TUIAHBI;
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TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOPa30BAaHHUIO HA MPOTSHKEHUH BCEH
JKU3HU;

7) 3K0JIOTHYECKOTr0 BOCTIUTAHUA:

9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOIICHHE K MPHUPOJIe KaK UCTOYHUKY JKU3HHU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYJIbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN VISl OKPYXKAIOILIEH CPe/Ibl;

OCO3HaHUeE T1100aJIBLHOr0 XapaKTepa KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CIIOCOOHOCTH UCTOJIB30BaTh MPUOOpPETaCMbIe TIPU W3YYCHUU OMOJIOTUU 3HAHUS U YMEHUS
IpU pelieHuu MNpoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI MOBEICHUS B TMPHUPOJIC, HANPABJICHHBIX HA COXPAHEHHE PABHOBECHUSI B JKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HEIPUSATUE JEHCTBUM, NMPHUHOCAIIUX BpEI OKPYKAIOIICH MPUPOIHON cpee,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKUE MOCIEACTBHS MPEAIpUHUMAEMbIX
JICHCTBUN U NPENOTBPALLATD UX;

HaJU4Me pPa3BUTOTO HKOJIOTMYECKOTO MBIIIIEHUS, SKOJOTMYECKOH KYJIbTYphl, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYAaCTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAyKM M OOIIECTBEHHOW MPAKTHKH, OCHOBAaHHOIO HAa JHajore KyIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KYJIbTYPbI KaK CpPEJICTBA B3AUMOJICHCTBHS
MEXY JIOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OMOJIOTUU KaK HAayKH, OCO3HaHUS €€ ponu B (QOpMHUPOBAHUU
PALMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUHU 1I€JIOCTHOTO MPEACTaBICHUS 00 OKPYKaroIeM
MUpEe Kak O €IWHCTBE TMPHUPOABI, dYelOoBeKa M OOIIecTBa, B TO3HAHUHM MPUPOTHBIX
3aKOHOMEPHOCTEN U PEIICHUH MPOOJIeM COXpaHEeHUSI IPUPOTHOTO PAaBHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJIi COBPEMEHHON LMBHIM3ALUN: O0ECIICYCHUS
HOBOTO YpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHHE MEPCINEKTHUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BBIXOAA U3 TI00ATBHBIX
HKOJIOTHYECKUX MPOoOIeM u oOecrieueHus mepexoaa K yCTONYMBOMY Pa3BUTHIO, PAITMOHAIEHOMY
UCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYCHUH OMOJIOTMUECKUX 3HAHWW B IEJSX TMOBBIMIEHUS OOIICH
KYJIBTYPBI, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOM 4YacTH (YHKIIMOHAIBHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil Mpy U3y4eHUn OHOJIOTHH;

MOHUMAaHUE CYIIHOCTA METOJOB MO3HAHUS, MCIOJIb3YEMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIOJIb30BaTh TMOJydyaeMble 3HAaHWUS ISl aHaM3a W OOBSICHEHUS SBICHUH
OKPYKAIOIIET0 MHUpPa M TPOUCXOISAIMUX B HEM W3MEHEHUH, yMEHHE JelaTh 00OCHOBAaHHBIC
3aKJTIOYEHUST HAa OCHOBE HAYYHBIX (DAKTOB W HMMEIOMIMXCSA JaHHBIX C IEJNBbI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OHOJOTMYECKHE 3HAHUS MJis pelleHus
po0JieM B PeabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE I[EHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATH MPOEKTHYIO U
HCCIIEI0BATENbCKYIO ICSITENbHOCTh UHIMBUAYAIBHO U B TPYIIIIE;
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TOTOBHOCTb M CIIOCOOHOCTh K HEIPEPhIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAaHMM MO OHOJOIMH B COOTBETCTBHM C >KM3HEHHBIMU
NOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe pe3yNbTaThl OCBOCHUS Yy4eOHOTO mpeamera «bHOJOrus» BKIIOYAIOT:
3HaYMMble A1 (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOUIMXCS  MEXIUCLUILUIMHAPHBIC
(MeXmpenMeTHbIe) 00LIeHayUHbIE TIOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crenu(uKy METOI0B MMO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIUs,
SIBJICHHE, TpOIecC, CHCTeMa, HAy4HBbI (DaKT, MPHUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeloBaHue, HAONI0eHUe, U3MEpEeHHUe, SKCIEPUMEHT M JpPYrux), YHUBEpcalbHbIE
ydeOHbIe JeiicTBUs (TI03HABaTelIbHBIC, KOMMYHHUKATUBHBIC, PErYJIATUBHBIC), 00ECIeUNBAIOIINE
¢dopmupoBaHre (YHKIMOHAIBHOM I'PAaMOTHOCTH M COLMAIBbHONW KOMIIETEHIMH O0O0YYaroLIuxcs,
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4yeOHble JEHCTBUS B I103HABAaTEIbHOH U
COLIMAJIbHON ITPAKTHKE.

MertanpeameTHble pe3ysabTaThl OCBOCHMS IPOrpaMMbl CpeJHEro o0Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBJaileHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH M03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh M aKTyaJlIM3UPOBaTh IMpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHaIu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukaiuu, 0000IIEHUs), PacKpbIBaTh CMBICI OHMOJIOTHYECKUX
HOHATHUH (BBIIENATH UX XapaKTE€pPHbIE MPU3HAKH, YCTAHABINUBATh CBSI3U C APYTUMHU MTOHITUSIMH);

ONpeAeNATh LENH JEATeNbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTMYECKHE MOHSATHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
IPUPOIBI;

CTPOUTH JIOTUYECKUE pacCyKIeHUs (MHIYKTHUBHBIEC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PAaCCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IIPUMEHSATh CXEMHO-MOJIENbHBIE CPEACTBA JUISl NIPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIIICHUN B W3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TAKXKe MPOTUBOPEUUM Pa3HOTO PoOja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH pEHIeHHs TPOOJIeMbl C YUETOM aHAlIM3a UMEIOIINXCS MaTepHaIbHBIX
Y HEMaTEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh, OLIEHWBAaTh COOTBETCTBUE PE3YJIbTATOB LEINSIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHHUPOBAaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYalbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUIEHUE NIPH PEILIEHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCTET0BATEIbCKHE IeHCTBHS:

BJIAJICTh HaBbIKAMHU y4€OHO-MCCIEIOBATENBCKON U NMPOEKTHOW NEATENIbHOCTH, HABBIKAMU
pasperieHus: npoodsieM, ClOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
peLIeHHs TPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METO0B IIO3HAHUS;
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UCIIOJIb30BaTh PA3JIMYHbIC BUJbI ACATEIBHOCTH MO TOJYYEHHIO HOBOIO 3HAHUSA, €ro
MHTEPIIPETAllNY, MPEoOpPa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTYallUsSX, B TOM YHUCIE IPH
CO3aHUH YUEOHBIX M COI[MAIBHBIX TPOSKTOB;

dbopMupOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH, KIOYEBbIMU
MOHSITHSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUTaTh
TUTIOTE3y €€ peIlIeHUs,, HaXOJUTh apPryMEHTHl JUIsl JOKa3aTelbCTBA CBOMUX YTBEPXKICHHM,
3aJjaBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh IMIOJIYYEHHBIE B XOJ€ pEUICHUS 3aJauyd pe3yibTaThl, KPUTHUYECKH
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBATh TPHUOOPETEHHBIN OITBIT;

OCYIIECTBIISITh II€JICHANIPABICHHBIM MMOUCK MEpPEeHOca CPEACTB U CHOCOOOB JEHCTBHUS B
poeCCHOHAIIBHYIO CPENY;

yMETh TMEepPEeHOCUTh 3HAaHUS B  [O3HABAaTENbHYI0O U  MPAKTUYECKYIO  O0iactu
KU3HEACITEIBHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 PA3HbIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC WJCH, MpEIararb OPUTHHAIbHBIC TMOJIXOJbl M PEIICHUS, CTaBUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOUINe aTbTePHATUBHBIC PEIICHUS.

3) padora ¢ unopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(MOpManuu (TeKcTe yueOHOro mocolus,
Hay4YHO-TIOMYJISIPHOM JIMTepaType, OMOJIOTHYECKUX CIOBApPSIX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax mgaHHbIX, B UHTepHeTe), aHANIM3UPOBaTh WH(MOPMALMIO DPA3NIUYHBIX BUIOB U (QOpM
MIPEICTABJICHHS, KPUTHYECKU OILICHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUHUBOCTD;

dbopMynupoBaTh 3ampochl W MPUMEHATH pa3IMuYHbIE METOABl MpPH TMOUCKEe U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 3a/1a4;

MpUOOpeTaTh OMBIT HCHOIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIIIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOIH30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OPMY TMPEACTaBICHUS OHOJOTHYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTroe);

UCIIONIb30BaTh HAYYHBIM $I3bIK B KauecTBE CpeACTBa NpHU paboTe ¢ OHOIOTrHYeCKON
uH(popMaIen: TPUMEHITh XUMUYECKHE, (PU3NUECKHe W MATeMaTHYECKHE 3HAKW M CHMBOJIBI,
dbopmynbel, abOpeBUATypy, HOMEHKIATYpPY, HCIONB30BaTh M MPEOOpPa3OBHIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BIIQJICTh HABBIKAMHU PpACMO3HABAaHUS U 3alIUTHl  HHpOpPMAIMH, HHOOPMAIIMOHHON
0€30MacHOCTH JIUYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMHU 1eHCTBUSIMHU:

1) oOenne:

OCYIIECTBIISITh KOMMYHHUKAITUN BO BCeX cdepax >KM3HU, aKTUBHO y4acTBOBATh B JHAIIOTE
WM TUCKYCCHH TIO CYIECTBY OOCYXIaeMOW TeMbl (YMEHHE 3a/1aBaTh BOIMPOCHI, BHICKA3bIBATh
CY)KICHHS OTHOCUTEIIbHO BBHITIONHEHHsI TMpeIiaraeMoil 3a7add, YYHTHIBATh WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);

pacro3HaBaTh HeBepOaNbHBIC CPEICTBA OOIICHHsS, MOHMMATh 3HAYEHHUE COIHMAIbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUS! KOH(MIMKTHBIX CUTYallui, yMETh CMAT4aTh KOH(DIUKTHI U
BECTHU MEPETOBOPHI;
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BJIAJICTh PA3MUYHBIMU CIIOCOOAMU OOIICHHS M B3aMMOJCHCTBHS, MOHUMATh HaMEPEHUS
JIPYTUX JIOACH, MPOSBIATh YBAXKUTEILHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH dopme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pPa3BEPHYTO W JIOTMYHO M3Jaratb CBOK TOUYKY 3pPEHUSI C HCIIOJIb30BAHHEM S3BIKOBBIX
CPEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

IIOHMMATh U MCIOJb30BaTh IPEUMYIIECTBA KOMAaH/IHON UM MHIUBUAYAIbHON pabOThl NpU
pelieHnn OMOJIOrHYecKol MpobieMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOACHCTBHS MPH PEeIICHUH y4eOHOM 3a1auu;

BbIOUpATh TEMATHKy M METOIbl COBMECTHBIX IEHCTBHIl C y4y€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 YJI€HA KOJUIEKTUBA;

INPUHUMATh LEJIU COBMECTHOHN JESITENbHOCTH, OpPraHUW30BBIBATH M KOOPAMHUPOBATH
JIEUCTBUA 1O €€ INOCTHKEHUIO: COCTAaBIATH IUIAH JACHUCTBHUH, PaCHpElesaThb POJH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pPe3ybTaThl COBMECTHOM paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)/I0r0 YYaCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IIpeaiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJEH C MO3UMLUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3NIMYHBIX CHTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

Osi1aieHHe YHUBEPCAJIbHBIMHU PeryITHBHBIMH 1eHCTBUSIMU:

1) camoopranu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS 7S BBIABIECHUS NpoOJieM M HX pelIeHHs B
KU3HEHHBIX M YUE€OHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI LIEIE€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX U IOCTYIKAX I10 OTHOILUEHHUIO K >KMBOW IPUPOAE, CBOEMY 3IOPOBBIO U 310POBBIO
OKPY’KaIOIIHNX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENIbHYIO JESTEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3aJa4ll B OOpa30BATEIBHOW JESITEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIEHUS MPOOJIEMbI C YUETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTCHUH;

JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

croco6cTBOBATh (POPMHUPOBAHUIO U MPOSBICHHUIO HIMPOKOM SPYAULIMU B Pa3HBIX 00JIaCTsIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaThb OLIEHKY HOBBIM CUTYyallUsM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedieKCHU KaK OCO3HAHUS COBEPIIAEMBIX NeHCTBUI
Y MBICITUTEJIbHBIX MPOILIECCOB, UX PE3yJIbTaTOB U OCHOBAHUMN, UCIIOJIB30BATh MPUEMBI PeQIICKCHH
JUISL OLIGHKU CUTYalllH, BHIOOPA BEPHOTO PEIICHMS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATD PEIICHMS M0 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHATHE CeOs1 U IPYTrUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;
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IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C IMO3UIMU APYrOro YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHsie pe3ynbraThl ocBoeHus: nporpaMMbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOYAIOT creruduueckue s yueOHoro npeamera «buosorus» HaydHble 3HaHUS, YMEHUS U
CIoCcOoObl JEMCTBUII 1O OCBOECHHIO, HMHTEpPHpPETAMU U IPeoOpa3OBaHUIO 3HAHWM, BHUJbI
JEeSITeIbHOCTH 1O IMOJyYEHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallusiX, a TaKK€ B pPEAJbHBIX >KU3HEHHBIX CUTYyallUsIX, CBS3aHHbIX ¢ Ouojorueil. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl PEACTaBIEHBI 10 roJjaMm 00yueHHs.

[IpenmerHbie pe3ynabTaThl OCBOCHHUs ydeOHOro mnpenmera «buonorusi» 6 10 knacce
JIOJKHBI OTPakaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECT€ U POJM OUOJIOTMM B CUCTEME HAy4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIsl PeLICHUs KU3HEHHBIX 3a/1a4;

YMEHME PacKpbIBaTh COJIEPKaHUE OMOJOTMYECKUX TEPMUHOB M MOHSATUMN: )KU3Hb, KJIETKa,
opraHusM, Meraboiau3sM (0OOMeH BeIeCTB M  IpEeBpalleHue SHEPruu), IOMeocTa3
(camoperynsinusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOHU3BE/IECHUE
(penpoyKius), HaCIeICTBEHHOCTh, U3MEHUYMBOCTh, POCT U PA3BUTHUE;

YMEHHME H3JaraTb OHOJOTMYECKHE TEOpUM (KJIETOYHAas, XpPOMOCOMHas, MyTalllOHHas,
[EHTpaJlbHas JI0TMa MOJeKyJsipHOoi Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKICHHS KyIbTypHBIX pacteHuil H. U.
BaBuiosa), onpenensts rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHME BJa/IeTh METOJAaMH HAay4yHOTO MO3HAHUS B OMOJIOTMH: HaOJIO/IEHUE U ONHCAaHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SIBIEHUH, OpraHu3alys M MPOBEJCHHE OUOJIOTHYECKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISIBICHHWE 3aBUCHUMOCTH MEXAY HCCIETyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyUEHHBIX DPE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBObI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTAaTOB;

YMEHME BBIICIATh CYLIECTBEHHBIE NPU3HAKM BUPYCOB, KJIETOK NPOKApUOT U JYKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
IpEeBpalleHUs] SHEPTUM B KIETKe, (OTOCHHTE3a, MJIACTUYECKOIO M HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Mei03a, OIJIOJIOTBOPEHHS, PA3MHOXKEHUS, WHINBUAYAIBHOTO PAa3BUTHUS
opraHusma (OHTOI€He3);

YMEHHE MPUMEHSATH MOJTY4YECHHbIE 3HAHUS N7 00BSCHEHUS OMOJOTMYECKUX MPOILIECCOB U
SIBJICHUM, IS IPUHATHS MPAKTUYECKUX PEIICHUH B MOBCETHEBHOMN )KU3HHU C 1I€IIbI0 00eCTIeYeHUs
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/0POBbS OKPYXKAIOIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJEHUSI B OKpYXaolleil NpUpOIHON cpene, MOHMMaHHE HEOOXOIMMOCTU
HCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH ISl palliOHAIBHOTO
IIPUPOIONOIB30BAHUS;

YMEHHUE pelllaTh 3JEMEHTapHbleé TE€HETHYECKHE 3aJauyd Ha MOHO- M JAUTHOpHIHOE
CKpELIMBaHKE, CLETUICHHOE HACle0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKpPEIIMBAHUS
JUIs IpeJiCKa3aHMsl HaclleZI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPAaTOPHBIE M MPAKTHUYECKUEe paboThl, COOMI0ATh IMpaBuUia MpU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;
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yYMEHUE KPUTHYECKH OILICHUBATh M WHTEPIPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOTO
CoOJIep’KaHusl, BKIIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUS U3 Pa3jIMYHbIX HCTOYHUKOB (CpElCTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), ITUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHUE CO3[aBaThb COOCTBEHHBbIC TIHMCbMEHHBIE M YCTHBIE COOOIIEHHUs, 0000Imas
OMOJIOTHYECKYI0 HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaT OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs ydyeOHoro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OUOJIIOTUM B CHUCTEME HAy4yHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIEHOM TPAaMOTHOCTH YEJIOBEKa IS PEeLICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATH CO/ECPKaHUE OMOJIOTUYECKIX TEPMUHOB U MOHSITUIA: BUJI, IOMYIIALINS,
reHo(oH, DBONIONMS, JBWXKYIIHME CHIBI ((AaKTOPBI) 3BOJIONWH, MPUCIOCOOICHHOCTD
OpPraHW3MOB, BHUJ000pa3OBaHUE, OSKOJOTHYECKHe (HAKTOPbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeYIIEHTHI, IENH MUTaHHs, YKOJIOrHYecKas MupaMua, OnoreomneHos, onocgepa;

YMEHHE Wu3NaraTb Ouonornueckue Teopuu (dBomtonuonHas teopus Y. JlapBuna,
CUHTETHYECKasl TEOpHUs SBOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiieBoro cxonacrsa K. M.
bapa, uepenoBanus rinaBHBIX HampaBieHud W myted sBomonuu A. H. CeBepiioBa, yueHHUS O
o6uocdepe B. . Bepranckoro), onpeaensaTh rpaHUIbl KX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE Ba/IeTh METOJaMHM HAy4YHOTO MO3HAaHUS B OMOJIOTMU: HAOJIOJEHHWE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB H SIBIICHHWH, OpraHM3alvs W TMPOBEIACHHWE OHOIOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTH MEXIY HUCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIONYYEHHBIX PE3YyIbTAaTOB, HCIIOJB30BaHHBIX HAYYHBIX TMOHSTHA,
TEOPH U 3aKOHOB, YMEHHUE JIeaTh BBIBObI HA OCHOBAaHMU MOJIYYEHHBIX Pe3yIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE TPU3HAKH CTPOCHUSI OMOJOTHYECKUX OOBEKTOB: BUJIOB,
HOMYJSALUM, TMPOAYIEHTOB, KOHCYMEHTOB, pPEIyLIEHTOB, OHOTeOlEHO30B U 3KOCUCTEM,
OCOOEHHOCTH  NPOIECCOB:  HACIEACTBEHHON  HM3MEHYMBOCTH, €CTECTBEHHOTo  0TOopa,
BU000pa30BaHus, NMPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOIMYECKMX (DaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA SHEPTHH B YKOCHCTEMAX, aHTPOIIOT€HHBIX NW3MEHEHHN
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpPOTa BELIECTB M OHOr€OXMMHYECKHUX IHUKIOB B
o6uocdepe;

yYMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAHUS Ui OOBSCHEHUs OMOJOTMUYECKHX IMPOLECCOB U
SIBTICHUH, JIJISl IPUHSTHS PAKTUIECKUX PEIICHUH B TOBCETHEBHOMN JKU3HU C IETHI0 00€CTICUCHHS
0€30IaCHOCTH CBOETO 37I0POBbS UM 3/I0POBbSl OKPY)KAIOLIUX JIIOJIel, COONIOEHUSI HOpPM
rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHe HeoOXOIUMOCTU
UCTIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM 6uonorun e panroHaIbLHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJIOTMYECKHE 3a/lauM, COCTAaBIIATH CXEMBbl IepeHoca
BEIIECTB U SHEPTUH B 3KOcUcTeMax (IL[eMH MUTaHUs);

YMEHHUE BBIOJIHATH JIAOOPAaTOPHBIE M MPAKTHYECKUE pabOThI, COOMIOAATh IMpaBHUia MPU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBAaTh M WHTEPHPETHPOBATH HMH(OPMAIMIO OHMOJIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOLIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpelICcTBa
MaccoBOW WH(OpPMALMK, HAyYHO-TIOMYJSPHbIE MaTepualibl), paccMaTpUBaTh TIJI0OABHBIC
9KOJIOTUYECKHE TTPOOJIEMBbI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;
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YMEHHE CO3/1aBaTh COOCTBEHHbBIE TUChMEHHBIC U YCTHBIE COOOIICHHUS, 00001ast OMOIIOTUYECKYIO
UHPOPMAIIUIO W3 HECKOJIBKUX HCTOYHHUKOB, T'PAMOTHO HCIIOJIB30BaTh TMOHSTHHHBINA armapar
OMOJIOTHH.
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10 KITIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE JeATeIbHOCTD
HaumeHoBaHue
Ne (uudposbie) VYHUTEJd € Yy4eToM
pasjeJio u TeM Konrpouabnsie  IIpakTuuyeckue -
n/n Bcero oOpa3oBaTe/ibHbIE padoyeil mporpaMmbl
NMPOrpamMMbl padoThI padoThbI
pecypchl BOCIIUTAHUS
BHOTOMMS. KAK HAVKa 2 05 bubnuoreka HOK Bocnuranue
K ' https://m.eds00.ru/7f41c292  ueHHOCTHOTO
KuBble cHUCTEMBI U HX 1 bubnuoreka [IOK OTHOLICHUA K IPHUPOLEL,
OpraHu3aIus https://m.edso0o.ru/7f41¢c292 OKpyXaromien cpene
XUMHUYECKUN COCTaB U bubnuorexa HOK (oxonorueckoe
8 1 . BOCITUTAHHE)
CTPOEHHUE KIIETKH https://m.edsoo.ru/7f41¢292 " :
—HWHuTepec k
KuznenesTeabHOCTh 6 bubnuorexa HOK S II{)HM ﬂnglfﬁf;_H
KJIETKH https:/m.edsoo.ru/7f41c292  "PLPt ’
P —~OepexHoe,
A3MHOKEHHE u
MBIV AT HO® 5 1 bubnuoreka [HOK YBaXHUTCIbHOEC
Y https://m.eds00.ru/7f41¢292 OTHOLICHUE K IPUPOAC U
pa3BUTHE OPTraHU3MOB BceM QopMam KU3HK;
HacnencrBennocts — i
HgMeHﬂngocn, g L5 BubmHoTexa 1IOK MTOHUMaHUE aKTUBHOU
' https://m.edsoo.ru/7f41c292 POt# ~ HeloBeka B
OpraHU3MOB IPUPO/IE;
Cenekiusi OpraHu3MOB. —CMOCcOOHOCTh
H p bubnuorexa HOK
OcHoBE! 3 https:/m.eds00.ru/7f41c292  Oc o ranath
OMOTEXHOJIOTUHU ps.//m.eds00.r JKOJIOTUYECKUE
po0OJIEMBI;
—TOTOBHOCTh K
JUYHOMY y4YacTUIO B
PeszepBHOe Bpemst 1 536?1;?;6? 7 f41H209§ JKOJIOTUYECKUX
pS: .eds00.ru c POEKTax;
—4yBCTBO
OTBETCTBEHHOCTH 3a
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KHU3Hb U 310POBbLEC

OBILEE KOJIMYECTBO 34 0 4
YACOB I10 [TPOTPAMME
11 KVIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE JeATeIbHOCTD
HaumenoBanue
Ne (undposbie) YUHTEISI € y4eToM
p/p  PABAGIOB M TeM Bcero Kontpoapnbie  Tlpakrmieckue o0pa3oBaTe/bHbIE padoueil NpoOrpamMmsl
HpOTpAMMEL padoTsi padoTe! pecypchbl BOCIUTAHUS
DBOJIIOIIMOHHAS 9 1 bubnuortexa HOK Bocrnuranue
OUOJIOTUs https://m.edsoo.ru/7f41lcc74 uEeHHOCTHOTO
BoznukHOBeHUE u Eubmiorexa LIOK OTHOIICHUA K MPHPOJC,
passuTHe OKusHu Ha 9 05 https://m.edsoo.ru/7f41cc74 e PyRATOTEn epeas
3emie B ' (aK0sIOTHYECKOE
Opranu3mMsl " 1 bubnmnoreka HOK BOCIHTAHHE).
OKpY’KaIoIIas cpesia https:/m.edsoo.ru/7f4lcc74 — VIHTEpec k npupone u
CooBmectsa " MPUPOIHBIM SIBICHUSM;
SKONOTHUCCKHE 9 bubnmnoreka I[HOK —o0epexHoe,
https://m.edsoo.ru/7f41cc74 yBaXuUTEIBHOE
CUCTEMBI
OTHOIIIEHUE K TIPUPOAE U
BCceM (opMaM KHU3HU;
—IIOHUMaHuEe aKTUBHOU
ponu YeJloBeKa B
TIPUPO/IE;
. —CMocoOHOCTh
buomuoreka HOK OCO3HAaBAaTh
Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74 konorunueckue
MPOOJIEMBI;
—TOTOBHOCTh K
JUYHOMY  YY4acTHIO B
JKOJIOTUYECKHUX

MIPOEKTAaX;



https://m.edsoo.ru/7f41cc74
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—4YBCTBO
OTBCTCTBCHHOCTH
KHU3Hb U 310POBbLEC

3a

OBIIEE  KOJIMYECTBO
YACOB 110 ITPOTPAMME

34

2.5
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJILHOM ITPOI'PAMMBI

10 KJIACC
Kon .
DpOBepEeMOro IIpoBepsiemble mnpeaMeTHbIe Pe3yJbTATbI OCBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI POrpaMMbl CpeIHEro o01ero 00pa3oBaHus
pe3yJbTara

ChopmMHupOBaHHOCTh 3HAHWUK O MECT€ W POJIM OUOJIOTUU B CHCTEME
HAYYHOT'O 3HAHMSI €CTECTBEHHBIX HayK, B (DOPMUPOBAHNH COBPEMEHHOM

1 €CTECTBCHHO-HAYYHON KapTHUHBI MUPAa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIC POCCUHCKUX U 3apyOCIKHBIX YYEHBIX-OHMOJIOTOB B pPa3BHTHE
ouosornu; (PyHKIIMOHAILHON TPAaMOTHOCTH 4YEJIOBEKA JIJISl PEIICHUS
KU3HCHHBIX 3a/1a4

YMeHHne pacKkpblBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMUHOB U
MOHATHM: KU3Hb, KIIETKA, OpraHu3M; MeTaboin3M (0OMEH BELIECTB U
2 MpEBpaIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEICHHE (PETpOIyKIus),
HACJIC/ICTBEHHOCTh, U3MEHYNBOCTbD, POCT M PA3BUTHE

YMeHnue uznaratb OMOJIOrMUECKUE TEOpUU (KJIETOUHAs, XpPOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u

3 yueHus (0 LEHTpaXx MHOroodOpasus M NPOUCXOKIEHUS KYJIbTYPHBIX
pactennii H.M. BaBuinosa), onpenenars rpaHUIlbl UX IPUMEHUMOCTH K
KUBBIM CUCTEMaM

YMeHue BIageTh METOJaMH HAyYHOTO TII03HaHUS B OHOJOTUH
(HaOnrofieHre M OMMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUI;
opraHu3amnusi M TPOBEICHHE OHOJOTMUECKOr0  JIKCIICPUMEHTA,

4 BBIIBHKEHHE  THIIOTE3bI; BBISIBICHUE  3aBUCUMOCTH  MEXKIY
HCCIeAyeMbIMUA BEJTUYMHAMH, OOBSICHEHUE TOJYUYEHHBIX PE3YJIbTATOB,
WCIIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpPUM M 3aKOHOB, YMEHHUE
JieaTh BBIBOJIBI HA OCHOBAHUHM MOJTYYEHHBIX PE3YJIHTATOB)

VYMmenne BBIACIIATE CYHIECCTBCHHBIC IIPU3HAKHW BHUPYCOB, KIICTOK
MPOKAPUOT M  DYKAPHUOT, OJHOKIETOUYHBIX U MHOTOKJIETOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BEMIECTB U

5 MpeBpallleHus] PHEPruu B KJeTKe, (POTOCHMHTE3a, IIACTHYECKOTO U
SHEpPreTH4eckoro  oOMeHa,  XEMOCHHTEe3a, MHTO3a,  Melo3a,
OIUIOIOTBOPEHUS,  PAa3MHOXKEHUS, HWHAMBUAYAIBHOTO  Pa3BUTHUSA
opranusma (OHTOI'€He3)

VYMeHme MMPUMCHATH IIOJIYUYCHHBIC 3HaHUA JJIsA 00BIICHEHHUS
OMOJIOTMYECKUX MPOIECCOB U SBICHUM, JUIS MPUHATHUSA MPAKTHUECKUX
pelIeHni B MOBCEAHEBHON KU3HHU B LIETAX oOecreueHus: 6e30MacHOCTH

6 CBOETO 3/I0POBbs U 310POBbsl OKPYKAIOLIUX HI?HCﬁ, CO6J‘IIOI[€$HI/IH HOpM
IpaMOTHOTO TIOBEICHUS B  OKPYXAMOIIEH TpPUPOIHON  cpere;
MMOHUMaHHe HE00X0IUMOCTH UCTIOJIb30BaHUS JOCTHKEHHH
COBPEMECHHOW OHOJOTMM W OWOTEXHOJOTMH Uil PAalHOHAIBHOTO
MIPUPOIOTIONIB30BAHUS

YMeHue pemiath 3J€MEHTapHble T€HETUYECKHE 3aJlaud Ha MOHO- U
TUTUOPHUIIHOE CKpEIIMBaHUE, CIEIUICHHOE HACleJJOBAHHUE; COCTABISATH
CXeMbl ~ MOHOTHOPHMJIHOTO  CKpCIIMBaHUS i1 TPEJCKa3aHus
HACJIEIOBAHUS IPU3HAKOB Y OPraHU3MOB
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VYMeHue BBIIONHATH JIAOOpAaTOpHBIE W NpPAaKTHYECKHE paboTHl,
coOmonath mpaBuiaa npu pabore c¢ ydyeOHBIM U JTaOOPaTOPHBIM
obopyoBaHUEM

YMeHue KpUTHYECKH OLEHUBATh W HUHTEPIPETHPOBATH MHGOPMAIUIO
OMOJIOTUYECKOTO COJIEPKaHUsl, BKIIOYAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS
13 pa3ianyHbIX UcTOYHUKOB (CMMU, HayyHO-TIONYJIsSipHBIE MaTepUalbl);
ATUYECKHE AaCTEeKThl COBPEMEHHBIX HCCJICIOBAaHUH B OHOJIOTHUH,
MEIUIMHE, OMOTEXHOJIOTHH

10

YMeHue co3zaBaTh COOCTBEHHBIE TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
000011ast OMOJOTUUYECKYI0 MH(OPMAITUIO U3 HECKOJbKHUX HCTOYHUKOB,
IPaMOTHO UCTOJb30BaTh MOHATHHHBINA anmapat OHOJIOTHH

11 KJIIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble TIpeAMETHBIE Pe3yJbTATHI OCBOEHHSI OCHOBHOIT
0o0pa3oBaTe/IbHOI MPOrpaMMBbl cpeHero o01mero 06pa3oBaHus

CdopmupoBaHHOCTh 3HAHUKW O MECTe U POJH OMOJIOTUU B CHCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MUPAa U HAYYHOTO MUPOBO33PEHUS; O
BKJIaJIE POCCHHMCKHX W 3apyOC)KHBIX YUYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosoruu; (PyHKIMOHATEHOM TPAMOTHOCTH YeNOBEKa ISl peIllieHUs
KU3HEHHBIX 33124

YMeHue packpbiBaTh COJIep)KaHUE OHOJOTHYECKHMX TEPMHUHOB H
MOHATUI: BUJ, TOMYJALMS, T€HO(POHM, 3BONIONUHUS, IBUXKYILIUE CHIIbI

(dbakTopsr) HBOJTIOIIUH, MPUCTIOCOOJIEHHOCTh OpTaHU3MOB,
BHUI000pa30BaHUE, 9KOJIOTHUECKHE (akTopsl, HKOCHCTEMA,
MMPpOAYUCHTHI, KOHCYMCHTHI, PEAYLUCHTHIL, nenn IIMTaHUA,

9KOJIOTHYECKasi MUpamuia, OMoreoeHos3, buocdepa

YMeHue uznaraTb OMOJIOTHYECKHE TEOPUH (IBONIOLMOHHAA Teopus Y.
JapBuHa,  CHHTETHMYecKass TEOpUs  HBOJIOLMH), 3aKOHBl U
3aKOHOMEpHOCTH (3apojsimieBoro cxonacrsa K.M. bapa, uepenoBanus
TJIaBHBIX HampasieHui u myreit sBomonuu A.H. CeBepiiosa, yueHus o
ouochepe B.M.  BepHaackoro), ompenensTh  TpaHUIBI  UX
MIPUMEHUMOCTH K >KUBBIM CHCTEMaM

YMeHune BIageTh METOJaMH HAyYHOTO TIIO3HAaHUS B OHOJOTUH
(HabnrofieHWe W OMKMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUI;
OopraHu3amysi ¢ TPOBEICHHE OMOJOTHMYECKOTO0  JIKCICPUMEHTA,
BBIIBHJKEHHE  THIIOTE3BI; BBISIBJICGHHE  3aBUCUMOCTH  MEXKIY
HCCIIeTyeMbIMU BETMYMHAMHU, OOBSICHEHHE MOTYyYEHHBIX PE3yIbTaTOB,
WCTIONB30BAaHHBIX HAYYHBIX TIOHSTHH, TEOpPWA W 3aKOHOB, YMEHHE
JIeaTh BBIBOJIBI HA OCHOBAHUHU MOJTYYEHHBIX PE3YNIbTATOB)

Ymenue BBIJICIIATh CYIIIECTBEHHbBIE MPU3HAKH CTPOCHUS
OMOJIOTHMYECKUX ~ OOBEKTOB:  BHUJOB, MOMYJISIUN, MPOYICHTOB,
KOHCYMEHTOB,  PEIYLIEHTOB,  OWOTCOIICHO30B U  IKOCUCTEM;
0COOCHHOCTH IPOIIECCOB HACJICICTBEHHOMN U3MEHYHMBOCTH,
€CTeCTBEHHOTO  0TOOpa, BHI000pAa30BaHMs, MPUCITIOCOOICHHOCTH
OpPraHW3MOB, JCUCTBHS JKOJOTHYECKUX (HAKTOPOB Ha OPraHU3MBI,
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MepeHoca BEIIECTB U IMOTOKA SHEPTHH B DKOCUCTEMaX, aHTPOIIOTCHHBIX
W3MCHEHUN B DKOCHCTEMaxX CBOCH MECTHOCTH, KPYTOBOPOTa BEIIECTB U
OMOTre0OXMMHYECKUX IIMKJIOB B Onochepe

VYMmenune IMPUMCHATDb IMOJIYYCHHBIC 3HaHUA JJIA 00BACHEHHUS
OHOJIOTUYECKUX mponeccoB 1u ﬁBHCHHfI, IJId TIPUHATUA MPAKTHYCCKUX
peH_ICHI/Iﬁ B HOBCC,Z[HCBHOﬁ JKHU3HH B LCIIAX obecneyeHnss 0€30I1aCHOCTH

6 CBOETO 37I0POBbSI M 3JI0POBbSI OKPYKAIOLTUX JIFOJICH, COOII0ICHUSI HOPM
IpaMOTHOTO  TOBEAECHUS B  OKpYyXawollell npupoiHoil  cpere;
[IOHUMaHHe HEO0X0AMMOCTH UCII0JIb30BaHUs JIOCTUKEHUM
COBPEMEHHOM OMOJIOTUH /715l pallMOHAJIBHOTO IPUPOAOIOIb30BAHUS
7 YMeHue peuiaTh 3JI€MEHTapHblE OMOJOTMYECKHE 3a7aud, COCTaBIAThH
CXEMBbI IepeHoca BELECTB U SHEPTUU B 3KocHcTeMax (LIeMu MUTaHMs)
VYMeHue BBINOJHATH JIAOOpPATOpHbIE M MpPAKTUYeCKue pabdoTshl,
8 coOmonate mnpaBwia mpu pabore ¢ y4yeOHBIM H J1a0OPATOPHBIM
o0opyoBaHUEM
YMeHHe KpUTHUYECKH OLEHHBATh U HWHTEPHPETUPOBATH HH(OPMAIHIO
OMOJIOTUYECKOTO COJIEPKaHMsI, BKIFOYAIOUIYIO TICEBIOHAYYHbIC 3HAHUS
9 U3 pa3nuuHbIX UcTouyHNKOB (CMU, HayyHO-IONYJIsIpHBIE MaTepHalbl);
paccmarpuBath rio0anbHbIe 9KOJIOTMYECKUE po0IIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHHIO K HUM COOCTBEHHYIO
MIO3ULUIO
YMeHue co3naBath COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOLICHMS,
10 00001m1ass 6MOIOrHYecKy0 HH(POPMAIMIO U3 HECKOJIBKUX HMCTOYHHUKOB,
IPaMOTHO UCHOJIb30BaTh MOHATUHHBINA annapaT OMOJIOTHH
MPOBEPSIEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUS
1 buonorus xak Hayka
11 buonoruss — Hayka o xuBoil mpupone. Ponp Ouonorun B (QopMHpOBaHUHU
' COBpPEMEHHOW Hay4YHOH KapTHHBI Mupa. CucTeMa OHMOJIOrMYeCKUX HAYK
Metoabl MO3HAHMS XKUBOW TPUPOABI (HAOJIOJEHHE, SKCIIEPUMEHT, OMHMCaHHE,
1.2 u3MepeHue, Kiaccuukaius, MOJEIUpPOBaHHE, CTAaTUCTHYecKas oO0paboTka
JTAHHBIX )
2 JKuBble cucTeMBbl M UX OpraHu3anus
21 XKussle cucremsl (6uocHcTeMbl) Kak MpeaMeT u3ydeHus ouonoruu. CpoiicTBa
OMOCHCTEM M UX pazHOoOOpas3ue
29 YpoBHU oOpraHuzanud OHMOCHCTEM: MOJEKYISIPHO-TEHETUUYECKUH, KIETOYHBIMH,
' OpraHUu3MEeHHbIH, MOMYISIIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHbIH
3 XHWMHYECKUH COCTAB U CTPOEHUE KIIETKH
XUMUYECKUN COCTaB KIETKH. XHUMHUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
3.1 MHUKpO3JIeMeHTbl. Bojma u  MuHepanbHble BemecTBa. DOyHKIMHM BOABI U
MUHEpAJIbHBIX BeleCTB B KieTke. [lonnepkanne ocMOTHYECKOro GajiaHca
32 benku. CoctaB u crTpoeHne O€IKOB. AMHMHOKHCIOTHI — MOHOMEPHI OEIKOB.
' He3ameHuMble W 3aMEHUMBIE AMHUHOKHUCIOTHI. AMHHOKHUCIOTHBIH COCTaB.
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3.3

VYpoBHM CTPYKTYpbI O€IKOBON MOJIEKYIbl (IIEpBUYHAs, BTOPUYHAS, TPETUUHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHUYECKHe CBoiicTBa OenkoB. buonornueckue
GbyHKIIMH OETTKOB.

®depMeHTHI — OuoJoruueckue kKaranuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LHeHTp, cyOcTtpatHas crneunduyHoctb. Kodepmentsl. Burtamuubsl. Otinyus
(epMEeHTOB OT HEOPraHMYECKMX KaTalln3aTOPOB

YrneBoabl: MOHOCaxapuabl (TIHOKO3a, prub03a U Ae30KCUpu003a), Jucaxapuibl
(caxapo3a, JakTo3a) MW IOJMcaxapuabl (Kpaxmayl, TJIUKOTEeH, IIEJUT0JI03a).
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlurmuapl:  TpUTIMUEpUAbI,  crepouabl,  Qpochomunuael.  ['mapoduibHO-
ruapodoOHbIe CcBOMcTBa. buonormueckue ¢yHKmu Jmnuaos. CpaBHEHUE
YIJICBOJIOB, OCJIKOB U JIUIIHJIOB KAaK HCTOYHUKOB SHEPTHH

3.4

3.5

3.6

3.7

Hyxnennossie kucnorsr: [JHK n PHK. Hykneotnibl — MOHOMEpBI HYKJIIEMHOBBIX
kucnor. Crtpoenne u ¢ynkuuun [JIHK. Crtpoenme um ¢ynkuuu PHK. ATO:
cTpoeHue U (HyHKIHU

[urosorus — Hayka o kierke. Kierounas Teopusi. MeToapl H3y4eHus KIETOK

Krnerka kak menoctHas >kuBasi cucrema. OOIIMe MPU3HAKH KIIETOK: 3aMKHYTast
HapyxHas MemOpana, mosekynbl JIHK kak renermdeckuii ammapar, cucreMma
cuHTe3a Oenka

Tunsl KIETOK: 3yKapuoTudeckas U npokapruorudeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTuyecko  kierku. Kierounas crenka Oaktepuil. CrpoeHue
IYKapUOTHUECKOM KJIETKH. OCHOBHBIE OTJIMUUS PACTUTEIHHOH, KUBOTHOM H
I'pUOHOM KIIETKU

3.8

IIoBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHAs CTEHKA, IJIMKOKAIMKC, HX
¢yukumu. [InazmaTnueckas meMOpana, e€ cBoiicTBa U pyHkuuu. Lluronnasma u eé
opraHonipl. OJHOMEMOpaHHbIE OPraHOMbl KJIETKU: SHAOIJIa3MaTHYecKasl CeTb
(BIIC), ammapar Tombmxu, nm3ocombl. [loyaBTOHOMHBIE OPraHOWABI KIIETKH:
MUTOXOHJpUH, Iactuapl. IIponcxoxkneHne MHUTOXOHIPUHA W IUIacTHA. Buabl
wiactua. HememOpaHHble OpraHouipl KJIETKHU: pUOOCOMBI, KJIETOYHBIA ILIEHTD,
PECHUYKH, KTYTUKH. DYHKIIMU OPraHOUA0B KIETKU. BriroueHus

3.9

SAnpo — perynaropHblii neHTp KieTku. CTpoeHue sapa: siepHas 000JouKa,
KapuoIlIa3Ma, XpOMAaTUH, SAAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KJIICTKC

X(PBHCI[CHTCJ’ILHOCTB KIICTKHU

4.1

4.2

OOMeH BeIecTB, WM MeTa0oNu3M. ACCUMUIAIUS (TUIACTUYECKUIT OOMEH) H
JTUCCUMUIISNINAS (DHEPTETHYECKU OOMEH) — JBE CTOPOHBI €IWHOTO IpoIecca
MeTtabonm3ma. Tunbsl oOMeHa BEHIECTB: aBTOTPO(MHBIN U reTepoTpodHsbiii. Pomb
(hepMeHTOB B 0OMEHE BEIIECTB U IPEBPAIICHUH YHEPTHH B KIIETKE

®dotocunTe3. CBeroBas U TeMHOBas (a3wl hoTocuHTE3a. Peaknuu GoTtocuHTe3a.
DddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a AJIs JKU3HHU Ha 3emiie.
Brnussane ycnmoBmii cpeapl Ha (POTOCHHTE3 W CHOCOOBI TIOBBIIMICHHS €TO
MPOJYKTUBHOCTH Y KYIbTYPHBIX PACTCHHIA.

XeMocHHTe3. XEMOCHHTE3WPYIOIIHe OaKTepuh. 3HAYCHHE XEMOCHHTE3a JUIS
KU3HU Ha 3emMJie

4.3

DHepreTU4Yeckuii OoOMEH B KJETKe. PacmieruieHne BeIIECTB, BBIJCICHUE H
aKKyMYJIMPOBAaHUE HHEPrMM B KIETKE. OTambl JHEPreTHYECKOro oOMeHa.
I'mukonus. bpoxenne u ero Buabl. KHCIOpoaHOE OKHCIEHUE, WA KIETOYHOE
apIxanue. DPPEeKTUBHOCTh YHEPTETUIECKOTO OOMEHa
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4.4

4.5

Peakiun marpuuHoro cuntesa. ['enernueckas uadopmarnus u JJHK. Peanuzamms
TCHEeTHYECKOW WH(pOpMaluu B KIeTKe. ['eHeTHYecKwii KOJ M €ro CBOMCTBA.
Tpanckpuniuss — matpuunbli cuHTe3 PHK. Tpancmsaumst — OuocunTes Oenka.
KonupoBanue amuHokuciot. Ponb pubocom B bnocunTese Oenka

Hexnerounsie ¢opmbl xu3Hu — BHpYChl. Mcropusi otkpeitus BupycoB ([.U.
WBanoBckuii). OcCOOEGHHOCTH CTPOCHUS U JKU3HENEATEIbHOCTH BHPYCOB.
baktepuodaru. bone3nnm pacTeHHi, >KMBOTHBIX M YEJIIOBEKA, BBI3BIBACMEBIC
Bupycamu. Bupyc nmmynonedpunura genoseka (BUY) — Bo3oyaurens CITN/a.
[Ipodunaktrka pacnpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

Pasmuoxenue u HHIWUBUIYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

5.2

Knerounslii 1uki, wWiM KU3HEHHBIM HHUKIT KIeTKd. MHTepdaza u MuUTO3.
[Ipoueccel, nporekaromue B uHTepdaze. Permkanus — peakuuss MaTpU4HOTO
cunteza JIHK. Ctpoenue xpomocom. XpOMOCOMHBIH HA0Op — KapHUOTHIL.
JuniouaHeli W TAIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMAaTHBL.
[uronornyeckue OCHOBBI PA3MHOXKEHUS MW HHAUBUAYAJBHOIO PAa3BUTUS
OpraHU3MOB.

Henenne wierkn — muto3. Craaun muto3a. [lpomeccel, mpoucxonsdiiue Ha
Pa3HBIX CTaAMIX MUTO3a. BMOJIIOrHYECKUil CMBICI MUTO3a

@®opMbl pa3MHOXKEHHsI OpPraHHU3MOB: Oecriosioe U MosioBoe. Buabl Gecrosnoro
pPa3MHOKEHHMS: JEJCHUE HAJABOE, IOYKOBAHME OJHO- WM MHOTOKJICTOYHBIX,
crIopooOpa3oBaHue, BETreTaTUBHOE Pa3MHOKEHHE. HckyccTBeHHOE
KJIOHHPOBAHHE OPTaHU3MOB, €TI0 3HAUE€HUE JUIs CEJIEKLIUU

5.3

5.4

[TonoBoe pa3MHOXeHHE, €ro OTINYHUSA OT OECIoI0ro.

Metios. Cramum wmeitoza. Ilpoiecchl, TpoOHCXOASAIIME Ha CTAIUSIX Meio3a.
IloBenenne xpomocom B Meio3ze. Kpoccunrosep. buonornueckmii cMbici U
3Ha4YEeHHE Melo3a

l"ameTorenes — mporiecc 00pa3oBaHUs MOJIOBBIX KJIETOK y >KUBOTHBIX. [los0BBIE
JKeJe3bl: CEMEHHUKU U AMYHUKU. OOpa3oBaHME M pa3BUTHE MOJOBBIX KIETOK —
raMmer (CepMaro3omj, SULEKIeTKa) — criepMaToreHe3 u ooree3. OcoOeHHOCTH
CTpOEHUS SIMIEKIETOK U criepMaTo3ouaoB. OmnogorBopenue. [lapreHorenes

5.5

WnnuBuayanbHoe  pa3BuTue  (OHTOreHe3).  OMOpHOHANIbHOE  Pa3BUTHE
(aMOpuorenes). Jranbsl YMOPHOHAIBHOTO Pa3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. IlocramOpuonaneHoe pasButue. Tumbl
NOCTAMOPHOHANIBHOTO PAa3BUTHA: IpPsIMOE, HENpsMoe (JMYMHOYHOE). BiusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHBIE BHI3bIBATH BPOXKIEHHBIE
YPOJCTBA.

Pocr u pazButne pactenuii. OHTOreHe3 [IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,
CTaJINU Pa3BUTUSA

HacneacTBeHHOCTh M H3MEHUUBOCTD OpTraHnu3MOB

6.1

IIpeamer u 3agaun reHeTuku. VMicropus pa3sBuTus Te€HETUKU. Bkian poccuiickux
U 3apyOexHbIX Yy4Y€HBIX B pa3BUTHE TEHETHKU. MeToapl TIeHETHKHU
(ruOpHUI0JIOTNYECKUH, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUUECKH ).
OcCHOBHBIE TEHETHYECKUE MOHATUA. ['eHeTn4Yeckas CUMBOJIMKA, MUCIIOJIb3yeMas B
CXeMax CKpELIUBAHUI

6.2

3aKOHOMEPHOCTH HAcCJel0OBaHUs IPU3HAKOB, YCTaHOBIEHHbIE [. Menaenem.
MonoruOpuaHOe CKpeluMBaHWe. 3aKOH €AMHO0Opa3us THOPUIOB TIEPBOTO
nokosieHus. IlpaBwio 1nOMMHHMpOBaHMs. 3aKOH pAacIUEIJIEHUS IPU3HAKOB.
I'umore3a ynctoThl ramert. [1oTHOE U HeTOIHOEe JOMUHHPOBAHHUE.
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6.3

6.4

JuruOpuHoe CKpelrBaHie. 3aKOH HE3aBHCUMOrO HACJCIOBAHUS MPH3HAKOB.
[{uToreHeTNYeCKHE OCHOBBI JUTHOPUIHOTO CKpEIIMBAHMS. AHAIU3UPYIOIIEE
CKpemuBaHue.  VIcronb3oBaHHWE — AaHATM3MPYIOLIETO  CKPCLIMBAHUS  JUIS
OIpeJIeJIeHUs] TEHOTHUIAa 0coOU

CueruieHHoe HacienoBaHue mpusHakoB. Pabora T. Moprana mo cuerjieHHOMY
HaclleloBaHUIO TeHoB. HapymieHue cueruieHuss TE€HOB B pe3yJbTare
KPOCCUHIOBEpa. XpOMOCOMHAsi TEOpHUs HACIEACTBEHHOCTH. Il'eHeTndeckue
KapThl.

I'enetnka moma. XpoOMOCOMHOE ONIpEAENeHHE I0J1a. AYTOCOMBI M IIOJIOBBIE
XpoMmocoMbl. ['omoramerHele U rereporameTHble opraHusmbl. HacnepoBaHue
IIPHU3HAKOB, CHUCIVICHHBIX C ITOJIOM

N3meHunBOCTb. Buabl M3MEHUYMBOCTH: HEHACIIEICTBEHHAs M HACJICICTBEHHAs.
Ponp cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIU(UKAMOHHON H3MEHYMBOCTU. BapuallmoHHBIM psAg U BapUallMOHHAS
kpuBas. Hopma peakuum npusHaka. KosmdecTBeHHbIE M KaueCTBEHHBIE
IIPU3HAKU U UX HOpMa peakiuu. CBoHCTBa MO (UKATMOHHONW U3MEHUUBOCTH

6.5

6.6

HacnencrBeHHas, WM TEHOTUIIMYECKAas, W3MEHYMBOCTb. KomOuHaTHBHas
M3MEHUYMBOCTb. Melo3 U MOJIOBOM mpoliecc — OCHOBa KOMOMHATHBHOM
U3MEHYMBOCTU. MyTannoHHas u3MeH4MBOCTh. Kiaccuukanus MyTanuid:
TE€HHbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NPUYMHBI MyTaluil. MyTareHHbIe
(akTopbl. 3aKOH TOMOJIOTHYECKUX PAZOB B HacjleACTBeHHON n3meHunBocty H.1.
Basuiiosa

I'enetnka wuyenoBeka. Kapuotun demoBeka. OCHOBHBIE METOIbI TEHETUKH
YeJ0BeKa: reHEaIOrHYEeCKUH, ONM3HEIIOBBIH, LUTOT€HETUYECKUA,
OMOXUMHYECKUH, MOJEKyIsipHO-TeHeThuYecKuil. CoBpEeMEHHOE OIpesesieHue
FE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCJIE C
nomomipio III[P-ananu3a. HacnencrBennele 3a0oiieBaHWS 4YeIOBeKa: TEHHBIC
00se3Hu, 0ONIE3HH C HACIEACTBEHHON MpPeapaclolioKeHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaTnueckue M TeHepaTuBHble MyTauuu. [IpuHIMIBI 370pOBOrO
oOpa3a KU3HU, JTUATHOCTHKH, NTPOMUIAKTUKA U JIEYCHHS TEHETHYECKUX
Oomne3Hel. Meauko-TeHeTHUYeCKOe KOHCYJIBTHPOBAHUE. 3HAUCHUE MEIUITMHCKOU
TeHETUKH B MPEJAOTBPAILIEHUH U JICYCHUH TeHEeTUUECKUX 3a00JIeBaHMI YellOBeKa

CCJ’ICKHI/ISI OpTraHHU3MOB. OCHOBBI OMOTEXHOJIOT U

7.1

7.2

Cenexkuusi Kak Hayka M Tpolecc. 3apOKIEHUE CEIEKLUUU U JIOMECTHUKAIIUS.
VYuenue H.M. BaBuioBa o0 T1eHTpax NPOUCXOXKICHUS W MHOTOOOpasws
KYJIbTYPHBIX pacTeHHuil. LIeHTpbl MPOUCXOKAEHHs TOMAIIHUX >KMBOTHBIX. CopT,
IOPOJa, ITaMM

CoBpeMeHHbIE METOJbl CeJIeKIMU. MaccoBblii W MHAWBHMIYalIbHbIH OTOOpHI B
CEJIEKIINA DPACTeHUM M KUBOTHBIX. OlEeHKa 3KcTepbepa. BiIM3kopoacTBeHHOE
CKpeuBaHue — HMHOpuAMHTr. Yuctas nunus. CKpelMBaHUE YHCTHIX JIMHUU.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanénnas rubpuamszanuss U e€ ycnexu. VCKycCTBEHHBIH MyTareHes u
MOJyYCHUE MONMUIIONAOB. JlOCTH)KEHUS CEJNEeKIMH pPAcTEeHUM, >KHUBOTHBIX U
MHUKPOOPraHU3MOB

7.3

buorexHomorust kak oTpaciab IPOU3BOJACTBA. ['€HHas WHXKEHepus. OTarlbl
co3nanusi pexomOmHanTHOW JIHK wm Tpancrennnix opranm3moB. Kierounas
nHxeHepus.  Kinetounsle  KyabTypbl. MEUKpPOKIOHAIbHOE  Pa3MHOMKEHUE
pactrenuii. KinoHupoBaHHE BBICOKONPOIYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
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OpraHU3MOB. DKOJIOTMUECKHE W dTHdyeckue mnpoosembl. MO — reHeTHuecku
MOIU(DHUIIMPOBAHHBIC OPTAHU3MBI

11 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

DBOIIOIMOHHAST OMOIOTHS

11

1.2

DBOIIIOLIMOHHAS TEOPUS M €€ MECTO B OMOJIOTHU.

CeugerenbctBa  3Bomronuu.  [lameoHTosmornueckue:  MOCIEAOBATENbHOCTD
MOSIBJICHUSI BHUJIOB B IMAJEOHTOJOTMYECKOW JIETONHUCH, NEepeXOoJHble (HOPMBI.
buoreorpaduueckue: cxoactBo u pasznuuue ¢ayH U (IOp MaATEPUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M PAa3INIXsi SMOPHOHOB PA3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AHAJIIOTMYHBIE,
pYOMMEHTapHBIE OpPTaHbl, aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHM3MOB HACIEJACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX MyTeHl y Bcex
OpPraHHU3MOB

OpomoniionHast  teopusi Y. [apBuna. [Ipeamocbuiku  BO3HHUKHOBEHUS
napBUHM3MA. JIBMDKYIIHME CHIIBI 3BOJIOLMHM BUAOB 1o JlapBuHy (M30BITOUYHOE
pPa3MHOXKEHHE MPU OTPAHUYCHHOCTH PECYpPCOB, HEONpeAeIEéHHAs U3MEHINBOCTb,
60pn0a 3a cylecTBOBaHUE, €CTECTBEHHBIA 0TOOD)

1.3

1.4

Cunrernueckass Teopust oBomouuu (CTD) U OCHOBHBIE €€ TMOJOXKEHHUS.
MuxkposBosmtorus. [Tomynsius kak equHuIa BUAA U SBOJTIONUN

JBuwxymue cuibl ((GakTopbl) SBOJIIOLUMM BUIOB B Ipupoje. MyTanuoHHbBIN
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsiiuoHHBIE BOJHBI U Jpeid
reHoB. M3onsmus u murpanus. EcrecTBeHHBIN 0TOOp — Hampasisitonuii Gaxtop
sBOMIOLNHU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[IpucnocoOneHHOCT,  OpraHM3MOB KaK pe3ynbTarT dBoMtonuu. I[Ipumepbl
NPUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMop(O3bl M HAMOAIANTALINY.

Bun un Bunoo6paszosanue. Kputepun Buga. OCHOBHbIE (OPMBI BU1000pa30BaHUS:
reorpaguueckoe, 3K0JI0rHueCcKoe

MaxkposBomtorusi.  Dopmbel  3BoNOLMU:  (UIETUYECKas,  JUBEPreHTHas,
KOHBEpreHTHas, napaienbHas. HeobpaTumMocTh 3BoOJIOLINN

Bo3HukHOBEHHE U PAa3BUTHC ) XU3HU HA 3emiie

2.1

JloHayuHble TMpENCTAaBIEHUS O 3apOXKIACHUM KU3HU. HaydyHbple runoresbl
BO3HUKHOBEHHMsI JKM3HM Ha 3emuie: aOuWoreHe3 W MaHCHepMus. XUMHUYeCcKas
SBONIOLHUS. ODKCHEPUMEHTAIbHOE TMOATBEPKICHUE XUMUYECKOM HBOJIIOIUU.
Hauanpabie sTaner Omosnorumdeckoit spomtonuu. ['mmnoresa PHK-mupa. IlepBbie
KJIETKH U UX 3BOJIIOLMA. POPMUPOBAHUE OCHOBHBIX I'PYII KUBBIX OPTaHU3MOB

2.2

PazButue xu3nu Ha 3emsie mo spam u nepuojaM. Karapxei. Apxelickas u
nporepo3oiickas oSpel. [lanmeosoiickas 3pa u €€ nepuoAbl: KeMOpPUHCKUH,
OPIOBUKCKHW, CUJIYPUMCKUH, JI€BOHCKHM, KaMEHHOYIOJIbHbIA, NEPMCKUM.
Me3so30iickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo3zoiickas 3pa u €€ mepuoipl: NaAJICOreHOBBIM, HEOTE€HOBBIM,
AHTPONOTCHOBBIN. XapaKTEPUCTHKA KJIMMAaTa M TEOJOTMYECKUX MPOIECCOB.
OCHOBHBIE ITaIbI YBOJIOLUN PACTUTEIHHOTO U JKUBOTHOTO MUPa. ApoMOpG O3Bl Y
pacteHud W KUBOTHBIX. [losiBIEHHME, paclBET W BBIMHUPAHHUE TPYII KUBBIX
OpraHu3MOB

2.3

Cucrema OpPraH”u4ceCKOoro Mupa KakK OTpPaKCHHUC SBOJIIOINH. OcHOBHBIC
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CUCTEMATUYCCKUC I'PYIIIIBI OPIraHU3MOB

2.4

2.5

2.6

DBOJIIOLIMS YeJIOBEKAa. AHTPOIMOJIOTHSl Kak Hayka. Pa3BuTHEe TpeicTaBlICeHHH O
MPOUCXOXKACHUM dYelloBeKa. MeTroabl u3ydeHuss aHTpororeHe3a. CXoicTBa U
pasnuuus 4eJIoBeKa M )KMBOTHBIX. CHCTEMaTHYECKOE TIOJIOKEHUE YETIOBEKA.
JBwxkymme cuibl (hakTopsl) aHTpomorene3a. HacneacTtBeHHass M3MEHYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIIeCTBEHHBIM 00pa3 >KW3HHU, W3TOTOBIICHHE OPYIUN
Tpy/la, MBIILJICHUE, PeUYb

OcHOBHBIE CTaAMM W BETBH 3BOJIOLUU YEJIOBEKA: aBCTPAJIONUTEKH, YesloBek
ymenslid, YenmoBek mnpsaMoxondmui, YenoBek HeaHAepTalbcKui, Yenosek
pa3syMHblidi. Haxonku MCKOmaeMblX OCTaHKOB, BpeMs CYIIECTBOBAaHHMA, 00JacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAUs

Yenoseuyeckne packl. OCHOBHBIE OOJIBIIME Pachl: €BpONEOHIHAs (eBpazuiickas),
HErpo-aBCTPaJION IHAsS (3KBaTOpHUaNIbHA), MOHTOJIOUAHAsS (a3uarcko-
aMepuKaHCKast). YepTsl MPUCIOCOOICHHOCTH IPEICTABUTENCH YeIOBEYECKUX Pac
K ycJIOBUSAM cyliecTBoBaHMsl. EnnHcTBO uenoBeueckux pac. Kputuka pacuzma

OpranusMbl 1 OKpyXKaromias cpeaa

3.1

OKoslorusi Kak Hayka. 3afauyd W pasfienbl 3KOJOIMH. MeToJbl 3KOJIOIMYEeCKHX
UCCIIeIOBaHUM. DKoornyeckoe MupoBo33peHue. Cpenibl 0OUTaHNsI OPraHU3MOB:
BOJIHAs, HA3€MHO-BO3/YIIHAs1, [IOYBEHHAs, BHYTPHOPTraHU3MEHHas

3.2

Okonornyeckue  ¢axktopsl. Knaccupukanus — skomorundeckux — (pakTopos:
abuoTtnyeckrne, OWOTHYECKHE U aHTPONOreHHbIE. JleiicTBHE HSKOIOrHMYECKHX
(akTOpOB HA OPraHU3MbI

3.3

3.4

AbGunotnyeckue QaxkTophl: CBET, TEMIlepaTypa, BIaKHOCTb. POTONEPHOAU3M.
[IpucnocoOnenus OpraHu3sMoOB K  JeMCTBUIO aOMOTHYECKUX  (aKTOPOB.
buonornueckue puTMsl

buotnueckue ¢akropbl. Buasl OnoTHuecKMx B3aMMOAEHCTBHM: KOHKYpEHIUS,
XMIIHUYECTBO, MAapa3UTU3M, MYTyaJlu3M, KOMMEHCAIU3M (HaxJeOHUYeCTBO,
KBapTHUPAHTCTBO),  aMEHCAIM3M, HEUTpanu3M. 3HadeHHE  OUOTHYECKUX
B3aMMOJICHCTBUM IS CYIIECTBOBAHUSI OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapPaKTCPUCTUKU MOMyJIAIHUH. OcHOBHBIC IIOKa3aTciIn
MMomyJjdauuu: 4YUCJICHHOCTH, IIOTHOCTH, POXAACMOCTHb, CMCPTHOCTb, IPHUPOCT,
MUrpanus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IOITYJIAINA U e€ peryisiusa

COO6H_ICCTBE[ N 3KOJOTMYCCKUC CUCTEMbI

4.1

Coo0miecTBO OpraHu3MoB — OuoneHo3. CTpyKkTypbl OHMOIIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHanTbl. CBs3U B
OuoIeHo3e

4.2

Okonornyeckue cucreMsl (9kocucremsbl). Ilonarme 006 »dKkocucreme U
ouoreoreHo3e. DOyHKIMOHAIbHbIE KOMIIOHEHTHl JKOCHCTEMBI: TPOJYLIEHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BEHIECTB U TOTOK 3HEPTUU B DIKOCUCTEME.
Tpoduueckue (muieBble) ypOBHU O3KOocHcTeMbl. [luileBble LMW U CETH.
OcHOBHBIE TOKa3aTeNd HKOCUCTEMBI: Oumomacca, MPOAYKLHUSA. DKOJIOTHYECKUE
NUPaMUBL:  TPOAYKIUHM, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:
YCTOMYUBOCTh, CAMOPETYJIALMSA, pa3BuTue. CyKueccus




32

IMPUJIOKEHUE 1. OCOBEHHOCTHU OEHKU ITPEIMETHBIX PE3YJIBTATOB

Kpurepun u HOpMbI OLIEHKH 3HAHUN M YMEHH I 00y4al0IIMXCH 32 YCTHBIN OTBeET.

Onenka "'5" craBuUTCS, €CIU VUEHHUK:

1.

[Toka3biBaeT riry0oKo€e U MOJIHOE 3HAaHUE U TIOHMMaHHE BCEro IPOrpaMMHOI0 MaTepUana;
[IOJIHOE  TIOHMMAaHWE  CYIIHOCTH  pPACCMAaTpPUBAEMbIX  IIOHATUH, SABICHUM U
3aKOHOMEPHOCTEM, TEOpHUid, B3AMMOCBS3ECH.

YMeeT cocTaBUTh MOJIHBIA WU IMPABWIBHBIA OTBET HAa OCHOBE M3YyYEHHOIO MaTepuana;
BBIICTIATh IJIABHBIE IOJIOKEHUS, CAMOCTOSATEIBHO MOATBEPKIATh OTBET KOHKPETHBIMHU
npuMepamu, (akTamu; CaMOCTOSTENTbHO W apryMEHTHPOBAaHO JIeNaTh — aHANIU3,
000011eHNs, BBIBOJBI; YCTAHABIMBATh MEKIIPEIMETHbIE CBSA3M (HA OCHOBE paHee
OPUOOPETEHHBIX 3HAHUH) M BHYTPUIIPEAMETHBIE CBSI3M, TBOPYECKU MPUMEHSTH
IIOJIyYECHHBbIE 3HAHWS B HE3HAKOMOW CHUTyallUH; IIOCJIENOBATEIbHO, YETKO, CBS3HO,
000CHOBaHHO U 0€30IMMO0YHO H3JIaraTth Y4eOHbBII MaTeprall. YMEET COCTaBISATh OTBET B
JIOTUYECKON IIOCIIEN0BATENBHOCTH C UCIIOJIb30BaHUEM MPUHATOW TEPMUHOJIOTHH; JENIaTh
COOCTBEHHBIC BBIBOJIBI, (DOPMYJIHPOBATH TOYHOE OIpPEIACIICHHE M HCTOJIKOBAaHHE
OCHOBHBIX IIOHSTHH, 3aKOHOB, T€OpUN. MOXET NIpU OTBETE HE MOBTOPATH JOCIOBHO TEKCT
yueOHHUKa; W3Jarath, MaTepuai JUTEPaTypHBIM S3BIKOM; IPaBWJIBHO U OOCTOSITEIIBHO
OTBEYaTh Ha JOIOJIHUTEIbHBIE BOIPOCHl YYMTENSA; CAMOCTOATEIBHO U PalMOHAIBHO
UCTIONB30BaTh  HATJSAHBIE  TOCOOMsI,  CIIPaBOYHBIE  MaTepHajbl,  y4eOHUK,
JIOTIOJIHUTEIIbHYIO JIMTEPATypy, IIEPBOMCTOYHUKH; IPUMEHATH CUCTEMY YCIOBHBIX
0003HAaYeHU MpU BEIECHUU 3alMCEH, COMPOBOKIAIOUIMX OTBET; HCIOJb30BaTh JUIS
JI0Ka3aTeIbCTBA BBIBOIOB U3 HAOIIOIEHHI U OIBITOB.

CaMoCTOATENbHO, YBEPEHHO U 0O€30IIMO0YHO NPHUMEHSET NOJyYeHHbIEe 3HAaHUSA B
peleHnu mpobjeM Ha TBOPUECKOM YpPOBHE; JOIYyCKaeT He Oojee OJHOro Hemoudéra,
KOTOPBIA JIETKO MCIpaBISIET MO TPeOOBaHHUIO YUMTENS; UMEET HEOOXOMMbIE HABBIKU
paboThl ¢ mpubopaMu, yepTexamu, cxeMamu, rpadukamMu, KapTaMu, COIMYTCTBYIOLUMHU
OTBETY; 3aIlUCH, COIPOBOK/IAIOIIUE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Onenka "'4" craBuUTCS, €CIY VUSHUK:

1.

[Toka3piBaeT 3HaHMSI BCErO H3YYEHHOrO MpOrpaMMHOro marepuana. J[aér moiHbell u
NPaBUJIBHBIN OTBET HA OCHOBE U3YUEHHBIX TEOPHHl; JOMYCKAET HE3HAUYNTEIbHBIE OLTHOKA
U HEeJOYETHl NMPHU BOCIPOU3BEICHUM HM3YYEHHOTO0 Marepuaia, HeOOJbIINE HETOYHOCTU
IIPU UCIIOJIb30BAHNUN HAyYHBIX TEPMUHOB MJIU B BBIBOJaX, 0000IIEHUAX U3 HAOIIOICHUH.
Marepuan u3naraeT B ONpPENENEHHOW JOTMYECKOW MOCIEeI0BATENbHOCTH, MPH 3TOM
JIOTTyCKAeT OJIHY HErpyoyr omuOKy Wiau He 0oJjiee TBYX HEIOYETOB, KOTOPHIE MOMKET
UCTIPAaBUTh CAMOCTOSITENILHO NP TPeOOBAHUH WIIM HEOOJIBIION MOMOIIHU MPETo1aBaTes;
MOJATBEPKIAET OTBET KOHKPETHBIMH  TpHUMEpaMH; MpPaBWIBHO  OTBEYaeT Ha
JIOTIOJTHUTEIIBHBIE BOIPOCH! YUUTEIS.

YMeer caMOCTOATENBHO BBIJCIATH TJIABHBIC TMOJOXEHHUS B M3yYCHHOM MaTepuaie; Ha
OCHOBaHMM (aKTOB M MpPHUMEPOB 0000IaTh, JenaTb BbBIBOABI. Y CTaHaBIMBATh
BHYTPHIIPEIMETHBIE CBSI3U. MOXKET NMPUMEHSTH IOJNydYeHHbIE 3HAHHWS Ha TPAKTUKE B
BUJOM3MEHEHHON CHUTyaluu, cOOJII0aTh OCHOBHBIE IpaBHJa KYJIbTYpPbl YCTHOM peuu;
UCTIOJIB30BAaTh TIPH OTBETE HAYYHBIE TEPMHUHBI.

He oGnanaer nocTtaTrouHbIM HaBBIKOM pabOThI CO CIPABOYHON JIUTEPATYypOld, yUCOHUKOM,
MEPBOMCTOYHUKOM (TMPAaBUIIBHO OPUEHTHPYETCS, HO paboTaeT MEIEHHO).

Onenka "3" cTaBUTCS, €CIN VUCHUK:

1.

VYcBanBaeT OCHOBHOE COJAEp)KaHUE y4eOHOro marepuaia, HO HMMEET MpoOembl, He
IPEMATCTBYIOIINE AaJIbHEHIIIEMY YCBOEHHUIO IPOrPAMMHOI0 MaTepHara.
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Wznaraer  marepuan ~ HECHUCTEMaTH3UPOBaHHO,  (parmMeHTapHO, HE  Bcerua
[10CJIEI0BATENbHO; IOKA3bIBAET HEJOCTATOYHYIO COPMHUPOBAHHOCTD OTJEIbHBIX 3HAHUI
U yMeHU#; c1abo apryMeHTHPYET BBIBOJBI M 000OIIEHUS, JOMYCKAET OIMMOKU MPU HUX
(GbopMyIMpOBKE; HE MCIIOJIb3YEeT B KAueCTBE J0KA3aTeNbCTBA BBIBOJBI U 0000LICHUS U3
HAOJIOACHNH, OMBITOB WIIM JIOMYCKAeT OIIMOKH NMpPHU MX H3JI0KEHUH; MaéT HEeuETKue
OIIpeAEICHUs IOHATHH.

WcnpiThiBaeT 3aTpyAHEHMS] B IPUMEHEHUN 3HAHUM, HEOOXOIMMBIX Ul pElICHUs 3aaad
Pa3IUYHBIX TUIIOB, MPAKTUUECKUX 33aJaHUN; IpU OObSICHEHUH KOHKPETHBIX SIBICHUH Ha
OCHOBE TEOPUH U 3aKOHOB; OTBEYAET HETOJIHO HAa BOIPOCHI YYUTENS WIM BOCIIPOU3BOIUAT
COJIepKaHUE TEKCTa y4yeOHMKa, HO HEIOCTaTOYHO MOHMMAET OTIEINIbHBIE I10JIOKEHUS,
MMEIOIIIME Ba)KHOE 3HAYCHUE B 3TOM TEKCTE, JOIYCKasi OJHY-/IBE IpyObIe OITHOKH.

Onenka "2" cTaBUTCS, €CIN VUCHUK!

1.

2.

3.

He ycBamBaer m He packpbIBaeT OCHOBHOE COJEp)KaHUE MaTepuaia; He 3HAeT WM He
MOHMMAET 3HAYUTEIILHYI0 YacTh MPOTPAMMHOIO MaTepuaia B IpezesiaX MOCTaBICHHBIX
BOIIPOCOB; HE JIeaeT BHIBOJIOB U 000OIICHMIA.

Hmeer cnabo chopMupoBaHHBIE W HEMOJIHBIC 3HAHHS, HE YMEET NMPHUMEHSITh WX MpPU
pelIeHN KOHKPETHBIX BOIIPOCOB, 33/1a4, 3aJJaHUI TI0 00pasIry.

[lpu oTBeTe Ha OAMH BOIPOC JOMYyCKaeT Ooyiee IBYX TPyObIX OMIMOOK, KOTOpHIC HE
MOKCT UCIIPABUTH AAXKC ITPHU ITOMOIIN YUUTCIIA.

HpuMeanue: IIpru OKOHYAHUKO YCTHOTO OTBETA YYaIICroCsa IeAarorom I[aéTCH KpaTKPIfI
aHaJIu3 OTBCTa, 00BABIACTCS MOTHUBHUPOBaHHasd OLCHKA, BO3MOYKHO IIPUBJICYHCHUC APYIUX
yqalmuxces AJid aHaJIn3a OTBETA.

Kpurepun ¥ HOPMBI OLCHKHM 3HAHHHM M YMEHHH 00y4YalOIMXCsl 32 CaMOCTOSITEJIbHBIE,
NUCbMEHHbIe H KOHTPOJIbHbIE Pa0oThI.
Ounenka «5» cTaBUTCS, €CJIU YUEHUK:

1.
2.

Boinonusier paboty 0e3 ommOOoK U /uin/ AomycKkaeT He 6ojiee OAHOro He04ETa.
Cobmrofaer KyabTypy NHUCbMEHHOH peun; npaBuia opopMIIeHHs TUCbMEHHBIX paboT.

Ouenka «4» CTaBUTCS, €CIIM VICHUK:

1.

2.

BoinonHsieT nucbMeHHY0 pabOTy MOJHOCTBIO, HO JOMYCKaeT B Heil He Oojee OnHOMN
HerpyOoi ommOKu U 0OTHOTO HeouéTa U /unu/ He Oosee ABYX HETOYETOB.

Cobmromaer KynbTypy MUCBMEHHOH pedH, MmpaBuiia 0(hOpMIICHUSI MUCHMEHHBIX PadoT, HO
JIOITycKaeT HeOOoJIbIINEe TOMapKU NIPU BEACHUU 3aIHcei.

Ouenka «3» CTaBUTCS, €CIIM VICHUK:

1.
2.

3.

[TpaBHJIbHO BBINOJIHSIET HE MEHEE MTOJIOBUHBI PaOOTHI.

JlomyckaeT He Oonee ABYX TIpyObIX OmMIMOOK, Wid He Ooyiee ogHOW TpyOOH, OMHOM
HerpyOoil ommOKM W OAHOrO HeNou€Ta, WM He Ooyiee TPEX HErpyObIX OMIMOOK, WM
OJTHOW Herpyooi ommOKH M TpEX HENOUYETOB, WM NPH OTCYTCTBUU OIIMOOK, HO TIPH
HaJIMYUH ISITH HEJTOYETOB.

JlomyckaeT He3HAYMTEIbHOE HECOOIN0JIEHHE OCHOBHBIX HOPM KYJIBTYpPbl MHUCBMEHHOM
peuu, npaBuil opopmIIeHUSI TUCBMEHHBIX PadoT.

OneHka «2» CTaBUTCH, €CIIN VUCHUK:

1.
2.

[TpaBHJIbHO BBIMOJIHSIET MEHEE IMOJIOBUHBI MMCHbMEHHOMN paOOTHI.

JlomyckaeT 4mMciao OomuOOK U HEJOYETOB, MPEBOCXOAIIECE HOPMY, IIPU KOTOPOIl MOXKeET
OBITH BBICTABJIEHA OIleHKa "3".

JlomyckaeT 3HaUUTENIbHOE HECOOIII0JICHNE OCHOBHBIX HOPM KYJIbTYPHl MUCBMEHHON peyH,
npaBui 0pOpMIICHUS TUCEMEHHBIX PaloT.
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Ilpumeuanue: yuuTelnb HUMEET IpaBO IIOCTAaBUTh YUYEHUKY OLIEHKY BBIIIE TOH, KOTOpas
pelycCMOTPEHa HOPMaMH, €ClTd UM paboTa BBIMOJHEHA B OPUTMHAIBHOM BapHaHTE; OLIEHKH C
aHaTM30M PabOT JOBOJATCA A0 CBEICHMS y4alluXcs, KakK MPaBHIJIO, Ha MOCIEIYIOLIEM YPOKE;
npexycMarpuBaeTcss paboTa HajJ OMIMOKAMU M yCTpaHEHUE MPOOENIOB B 3HAHUSX M YMEHHUSIX
YUEHUKOB.

Kputepun M HOpMBbI OLEHKM 3HAHMHA W YMeHMH OO0yd4amommMxcs 3a NpaKkTHYeCKHue M
JabopaTopHbie padoThI.
Ouenka «5» CTaBUTCS, €CIIH!

1.

[IpaBUIBHON CaMOCTOSITEIBHO ONpENeNseT LeNb JAaHHBIX paboT; BBITOJIHSET paboTy B
NOJTHOM 00BEME C coONoeHHeM HEOOXOAMMOM ' MOCIeNOBATENbHOCTH TPOBEICHHS
OIIBITOB, U3MEPEHUI.

CaMOCTOSTENbHO, pAIMOHAIGHO BBHIOMpPAeT W TOTOBUT ISl BBIIOJHEHHS paboT
HeoOxoauMoe 000pyIOBaHUE; TIPOBOIUT JTAaHHBIE PA0OTHI B YCIOBHAX, 00ECIIEYHBAIOIINX
NOJTy4eHrEe HanboJiee TOUHBIX Pe3yIbTaTOB.

['paMOTHO, JIOTHYHO OMKCHIBAET XOJ| MPAKTUYECKUX (Ja0OpPaTOpPHBIX) padoOT, MPAaBUILHO
(dopMyHpyeT BBIBOBI; TOYHO M aKKYpPATHO BBIMIOJIHSET BCE 3aIKMCH, TAOIHIIBI, pUCYHKH,
4epTeXH, rpaMKH, BEIYHCICHUS.

[TposiBsieT OpraHU3alMOHHO-TPYIOBBIE YMEHUS: TOIJNEPKUBAET YHUCTOTY pabodero
MecTa, HOPSJIOK Ha CTOJE, SKOHOMHO pacxXoJyeT MaTepHalbl; COOJII0JaeT INpaBHia
TEXHUKW 0€30MaCHOCTH NP BBIITOJTHEHUH PAOOT.

Onenka «4» CTaBUTCS, €CIIN VUCHHUK:

1.

BoimonHser npaktudeckyro (J1abopaTOpHYI0) palOOTy IMOJHOCTBIO B COOTBETCTBUU C
TpeOOBAaHUSAMHU NPH OLIEHWBAHUM Pe3yJbTaTOB Ha "5", HO JOMYyCKAaeT B BBIYMCICHHUSX,
U3MEpEHUsIX 1Ba — TPU HEA0UETA WIM OJHY HETpyOyro OIIMOKY M OJJMH HEOUET.

ITpu odopmiennn paboT AOMyCKaeT HETOYHOCTH B OMMCAHUM XOJa ACUCTBHI; Jenaer
HEMOJIHBIE BHIBOJIBI PU OOOOLICHHH.

Onenka «3» CTaBUTCS, €CIIN YUCHUK:

1.

[TpaBuiibHO BBIMOJIHAET paboTy He MeHee, yeM Ha 50%, ogHako OOBEM BBITOJIHEHHOU
YacTH TaKOB, YTO IO3BOJISIET IOJIyUYUTh BEpHBIE PE3yJIbTaThl M CJIENaTh BBIBOABI I10
OCHOBHBIM, TPUHIIUTIHAIHLHBIM BOKHBIM 331a4aM paOOTHI.

[Tonbupaer obopynoBaHue, MaTepuasl, HAaUMHAET PabOTy C MOMOIIBIO YUHUTENs; UM B
XO0JIe TIPOBE/ICHUSI U3MEPEHUH, BEIYMCIICHUH, HAOIIOIEHNI JONMyCKaeT OMMOKH, HETOYHO
(dopMynupyeT BBIBOJIbI, 0000IIEHUS.

[TIpoBomuT paboTy B HEPANMOHAIBHBIX YCIOBUSAX, YTO MPHBOJUT K TOJIYYCHHUIO
pe3yabTaToB C OONBIIMMHU MOTPEUIHOCTSIMM; MJIM B OTYETE JOIMycKaeT B o0OmIei
CIIO)KHOCTHM He Oosiee ABYX OIIMOOK (B 3amucsX 4YHCEN, pe3yJbTaTOB H3MEPEHHI,
BBIYUCIICHUH, COCTaBIEHUU Tpa(UKOB, TAOIHUL, CXEM M T.J.), HE UMEIOIUX I JaHHOU
paboTHI MPUHIMITHAIEHOTO 3HAYEHUS, HO MOBJIMSBIINX HA PE3YJIbTAT BHITIOTHEHHUS.
Jonyckaer rpyOyro omMOKy B XOJA€ BBIIOJHEHHS pabOThl: B OOBSCHEHHWH, B
opopmieHnn, B COOJIOJCHUH TPABWJI TEXHUKH OE30MACHOCTH, KOTOPYIO YYEHUK
UCTIPABIISIET MO TPEOOBAHUIO YUUTEIIS.

Ouenka "2" craBuTCH, €CJIM VUEHUK:

1.

2.

He ompenenser caMocTosTenbHO IIeNb pPabOTHl, HE MOXKET 0e3 TMOMOIIU YYHUTENs
MOJITOTOBUTH COOTBETCTBYIOIEE OOOPYIOBAaHUE; BBHIMOJIHICT paOdOTy HE IMOJHOCTBIO, U
06’béM BBIIIOJIHEHHOM 4acTHU HE MO3BOJISET CACIaTh NPAaBUJIbHBIC BHIBOBbI.

Homnyckaet nBe u 6osee rpyObie omMOKH B X0Je pabOT, KOTOPhIE HE MOXET UCIPABUTH
10 TpC6OBaHI/IIO neaarora, WJinM IIPOU3BOAUT U3MCPCHUSA, BBIYMCIICHHA, Ha6JHOI[eHI/ISI
HEBEPHO.
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Kputepuu u HOpMBbI OLIEHKH 3HAHUI U yMeHUii 00yJaromuxcs 3a Ha0JII0/IeHHeM 00bEeKTOB.
OueHka «5» CTaBUTCS, €CIU YUYCHUK:

1. [TpaBMJILHO TIPOBOIUT HAOIOCHHE 110 33TAHUIO YIUTEIIS.

2. Boigensiet cyuiecTBeHHbIE IPU3HAKU Y HAOMI01aeMOro 00beKTa, mporecca.

3. I'paMoTHO, JOTUYHO OQOPMIISIET PE3YNIbTAaThl CBOMX HAONIONCHUH, AenaeT 0000IeHuS,
BBIBO/IBI.

Ouenka "4" craBuTcs, €clIu YYCHUK:

1. [TpaBriIbHO MPOBOAUT HAOIOJCHHE 10 3JAHUIO YUUTEJIS.

2. JlommyckaeT HETOYHOCTH B XOJI¢ HAOIIOJCHUI: TIPU BBIACICHUN CYIIECTBEHHBIX MPU3HAKOB Y
Ha0II0/1aeMOoro 00bEKTa, MPoLlecca Ha3bIBAET BTOPOCTEIICHHEIE.

3. HeOpexxHO il HeTOYHO 0(OPMIISIET PE3yJIbTaThl HAOIFOICHUN.

Ouenka "3" craButTcs, €CIU YYEHUK:

1. HdomyckaeT ogHy-IBE TpyOble OMMOKH WM HETOYHOCTH B IPOBEICHUU HAOIOICHHA I10
3aJJaHUIO0 YUUTEIS.
2. Ilpu BBIIECTICHUH CYIIECTBEHHBIX NMPU3HAKOB y HAOII0aeMOro 00BeKTa, Mpolecca Ha3bIBaeT
JIUIIb HEKOTOPBIE U3 HUX.

3. JlomryckaeT oHy-/IBe rpyOble OMMOKU B 0pOPMIICHUH pe3yIbTaTOB, HAOIIOCHHUIA U BEIBOJIOB.
OueHka «2» CTaBUTCS, €CIU YUYCHUK:

1.lommyckaeT Tpu-4eThipe TpyObie OMMOKH B MIPOBEICHUHN HAOIIOACHMIA TT0 3aIaHUI0 YIUTEIIS.

2. HempaBuiibHO BBIJENSIET MPU3HAKK HAOII0JaeMOT0 00beKTa, Ipolecca.

3. Homyckaer Tpu-ueThipe TpyOble OMUOKKM B OG(OPMIICHWUH pPE3yJbTAaTOB HAOMIONCHUA U
BBIBOJIOB.

Ilpumeuanue. ONIEeHKH ¢ aHAJIM30M YMEHUM M HABBIKOB MPOBOJAUTH HAOIIOACHUS JOBOIATCS JI0
CBEICHMSI YUall[UXCsl, KaK MPaBUJIO, Ha MOCIEIYIOIIEM YPOKe, ITOCie cjaun OTUETa.

Kpurepun onieHKH TeCTOBOIO 3aJaHHA:

O 85-100% - oTiau4YHO «5%;

O 70-84% - xopomio «4»

O 50-69% - ynoBIETBOPUTEINBHO «3%;

O MeHee 50% - HeyTOBIETBOPUTENIBHO «2»;
KpuTtepuu onieHKH c000IIeHHST HJIH TPOEKTA:

O rIyOOKHM, CaMOCTOATENbHBIM, C TPHUBICYEHUEM JIOMOJIHUTEIBHOTO Marepuaiga M
MPOSIBIICHUEM THOKOCTH MBIIIUICHHS OTBET yUEHHKA, OIICHUBACTCS IATHIO Oaiamu;

O MIPUBJICUYEHHUE JJOMOJHUTEIBHOIO MaTepraa, HEyBepEeHHBIH OTBET - YETHIPbMS;

0 BEIIOJIHEHA paboTa B TMUCHBMEHHOM BHJE, OTCYTCTBHE OTBETa, NpPU 3TOM OTBETHl Ha
JIOTIOJTHUTEIIBHBIE BOIPOCHI — TPEMsI OaJlIaMu;

0 MIOJIHOE OTCYTCTBUE PabOTHI - OTMETKA «2»;

[IpuopuTteTHOE 3HaUEHHE MMEET CTENEeHb OCBOCHHUS PA3JIMYHBIMHU BHJAMM JIEHCTBUH C
uHpopManueil yaeOHUKa U JOMOTHUTEIBHBIME pecypcamu. [Ipearmonaraercs, 9To TaHHBIE BUIBI
neiictBuil apdexTruBHEe OYIYT OCBaMBaThCS B MPOLIECCE COTPYIHUYECTBA, TUAIOTa y4yallluXcs,
YUUTEIS ¥ YUAIIAXCSL.

HopMbl onleHKH 3HaHUI 32 TBOPYECKHE U IIPOEKTHBIE PA00THI YYALMXCH 110 KpPaeBeIeHUI0
Conepxanue/ | «2» «3» «» «5»
OTmeTka
1.00masn Tema mnpeamera He | MHpopmanus Hocratouno TouHas | JlaHHas
uHopManus | OUeBUIHA. YaCTUYHO nHdopmanus. nHpopmarus

WNudopmanus HE | u3noxeHa. B | Ucnonb3oBano Gosee | kpaTka ©  sICHA.

TOYHA UJIM HE aHa. | pabote OJTHOTO pecypca. Hcnonb30BaHo

WCTOJIb30BaH 6onee OJJHOTO
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OxoHYaTeIbHAS OIICHKA:

TOJIBKO OJIMH pecypca.
pecypc.
2. Tema He packpeita u He | Tema yactuuno | ChopmynupoBana u | ChopmynupoBana
sCHa TeMa YpOKa. | pacKpbITa. packpsiTa TEMa | U pacKpbiTa Tema
OObsicHeHUs HexoTopsbiii ypoOKa. ypoxka.
HEKOPPEKTHBI, MaTtepua SAcHo nznoxeH | [lonHocThro
3alyTaHbl WIH HE | U3JI0KEH MarepHai. U3JI0KEHbI
BEPHBI. HEKOPPEKTHO. OCHOBHBIE aCIEKThI
TEMbI YPOKa.
3. He OTtpaxensl Otpaxensl o06nactu | OTpaskeHbl
IIpumenenne | onpezaeneHa o0JIACTb | HEKOTOPbIE IPUMEHEHHUs TeMbl. | obsacTu
U npodJieMbl | IpUMEHEHUs1 JaHHOH | oOnactu [Iponiecc  pemieHMs | IPUMEHEHHUS TEMBI.
TEMBI. [Iponecc | npumeHeHus PaKTUYECKH W3znoxena
peuieHuss HeTO4HBIM | TeMbl.  [Iponecc | 3aBepiueH. cTparerus
WIN HeNPaBWIbHBIA. | peleHus peleHust mpooiiem.
HETOJIHBIN.
Kpurtepun ouieHKH MyJIbTHMEINHHON NPe3eHTaluu
CO3/JJAHHUE CJIIAH/IOB Maxkcumanvnoe | Ouenka | Ouenka
Koiuuecmeo 2pynnol | yuumens
oannos
TUTYynbHBIN CAN] C 3ar0JJOBKOM 5
MunumanbHOe KordecTBo — 10 citaiinos 10
Hcnonp3oBaHue JIOTIOJTHATEIbHBIX 3 dexToB | 5
PowerPoint (cMeHa ciaiiioB, 3ByK, rpauku)
COJJEPXXAHUE
Vcnonb3oBanue 3¢h(hekToB aHuManuu 15
BcraBka rpadukoB u Tabnui 10
BriBogbI, O0OCHOBAaHHBIE C HAaydyHOW TOYKM 3peHus, | 10
OCHOBaHHbBIE Ha JTAHHBIX
I'pamMoTHOE cCO37MaHME M COXpaHEHWE JIOKYMEHTOB B | 5
nanke pabounx MaTepuaioB
OPI'AHU3AINA
Tekct xopoIro HanwcaH u chopMHpOBaHHBIE HeH sicHO | 10
W3JI0’KEHBI U CTPYKTYPUPOBAHBI
Craiiipt IIPECTABIICHBI B JOrHYecKon | 5
110CJIE0BATENBHOCTH
KpacuBoe ohopmiieHne npe3eHTamm 10
Crnaiizipl pacriedaTanbl B popMaTe 3aMETOK. 5
OBILME BAJIJIbI 90
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