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IHHOACHUTEJBHAA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
MOIXO0J0B K (opMmupoBaHHUIO coepxaHus yueOHoro mpenmera «buosiorus» cocraBuiu:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMS,
pe3ynbTaToB O0OyueHUss U TPeOOBAHUU K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, IOJOXEHHS 00
O0MMX LEISIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obuiero obpazoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAYCHWU B IMO3HAHWU >KUBOH MPHUPOJBI M OOECHEUCHHH CYIIECTBOBAHMS YEIOBEYECKOTO
obuiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPEIeIeHbl OCHOBHbBIE (DYHKIIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O IENIx, 00 o0uieil cTpareruu 00y4eHus,
BOCIIUTAaHWSI M Ppa3BUTUS OOydaromuMXcs cpeacTBamMu ydeOHoro mpenmera «buomorus»,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpPY, pachpeleieHHue Io
paszenaMm W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBaTeIbHOCTh M3YYCHHs Y4eOHOTO MarepHaia c
y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKH 00pa30BaTeIbLHOrO Mpoliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIIMXCS.

B mnporpamme 1o OHONIOTMU Tak)Ke YYMUTHIBAIOTCA TpPeOOBaHUSA K IJIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIHHON EATEIbHOCTH/y4eOHBIX AEUCTBUN O0yUYArOIINXCS 110
OCBOEHUIO COJIEpP>KaHUs OMOJIOTMYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peann30BaH IMPUHIIHUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojioruw, Oiarojapss dYemMy B HEH MPOCMaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHHM, CBA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMil  JIMYHOCTH, OKOJIOTUYECKOTO  MBIIIICHHS,
OpeJCTaBIeHUH O 370pOBOM oOOpa3e KHU3HM M OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npupoaHoii cpene. IloaToMy Hapsigy ¢ H3ydeHHEM OOIIEOMOIIOTHYECKHX TEOPHH, a TaKxke
3HAHUH O CTPOCHUHU KHUBBIX CHUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IPOIIECCOB B TPOTpaMMe IO OHMOJIOTUH yJeNeHO BHUMAaHHE WCIOJIb30BAHUIO MOTYYEHHBIX
3HAaHUH B OBCEAHEBHOM JKU3HHU Ul peLICHUsI IPUKIAIHBIX 3a/1a4, B TOM YHCie: NPOPUIaKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHaJM3a BIMSHUS XO3SHCTBEHHOH [EATEIPHOCTH UYENOBEKAa HAa COCTOSHHE MPHUPOIHBIX H
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMS K MPUKIAJIHOM HANpPaBIEHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTUMOCTHIO OOECTICUSHHSI YCIOBUH UIS pEIICHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeAronaraet
dopmupoBaHrEe y O0YYarOIUXCS CIIOCOOHOCTH amaNnTHPOBAThCS K W3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonoruss Ha ypoBHe cpemHero oOmero o0Opa3oBaHUS 3aHUMaeT BakHoe mecto. OHa
oOecrieunBaeT (popMupoBaHue y OOy4alOIIMXCS MPEACTaBICHUH O HAayyHOW KapTHHE MUDA,
pacmmpsieT ¥ 0000IaeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MAaET YCIOBHS JUIA: TO3HAHUS 3aKOHOB KMBOW TPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
KHU3HH, 9KOJIOTUIECKOTO MBIIIUICHUS, [IEGHHOCTHOTO OTHOIICHHUS K )KMBOM MPHUPOJIE U YETIOBEKY.

bonbmioe 3HadeHwe OwWoNOTHs HMMEET TakKe JUIsl PELIEHUS BOCHUTATENbHBIX U
Pa3BUBAIOIIMX 33Ja4 CpeIHEro oouiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3ydenne
Ouoaorun obOecnieunBaer YCIIOBUS TUTSE (dhopMupoBaHUs MHTEJJICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJBTYpHI, CIOCOOCTBYET
MHTETpaIy OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYrHMX y4eOHBIX MpPEIMETOB, B
Y4acTHOCTH, (pU3MKH, XMMUU U Teorpaduu. Ha3BaHHbIE MOJI0KEHUS O IpeJHA3HAYEHUN Y4eOHOTrO
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npenvera «buoNOTHs» COCTaBUIM OCHOBY JUIS ONPEIENICHUS TOIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €TO COAEP KAHUS, TPEJICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyUaroluecs JOKHbI
OCBOUTH 3HAHUS U YMCHHS, 3HAYMMBbIC JUIsI (POPMUPOBAHUS OOIICH KYIbTYphI, OMPEACIISIONIIe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIoLel MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCEHEBHOM KMU3HU U MPAKTUUECKOU AesTenbHOCTH. Oco00e MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
MPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAy4YHOW KapTHHE MHpa M IEHHOCTHBIX
OpHUEHTAIMAX JUYHOCTH, CIOCOOCTBYIONINX I'YMaHU3alUU OMOJIOTHYECKOI0 00pa30BaHusl.

CTpyKTypHpOBaHHE COJCpXKaHUS y4eOHOro Marepuaga B TporpamMme Mo OHOJIOTHUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMUUTENBHBIX OCOOEHHOCTAX
J)KMUBOM TPUPOABI, O €€ YPOBHEBOM OpraHvM3aldd W 3BOJIOUMM. B COOTBETCTBMHM C 3THUM B
CTpYKType y4deOHoro npeamera «bHonorus» BbIIEICHBI CISAYIOUIUE COAEp)KaTeIbHbIe JTUHUU:
«buonorust kak Hayka. MeTo/ibl HAy4YHOTO TO3HaHUM», «KieTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«IBOIOLUS KUBOU MPUPOJIBI», «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJJICHUE
00yJalOIMUMHUCS 3HAHUAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra v MpuoOpeTeHrne YMEHHI UCIONB30BaTh 3TU 3HAHUS JJI TPAMOTHBIX JIEHCTBHUI B
OTHONIICHUH 00BEKTOB )KMUBOW IIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

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

OCBOEHHE OOYYalOIIUMHUCA CHCTEMbl 3HAaHUW O OHOJOTHYECKUX TEOPUSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MpaBWjaX, CIyXKalluX OCHOBOW s (opMupoBaHUs
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTUHE MHUpa, O METOJaX HAy4yHOIO MO3HAHUf,
CTPOCHHMHM, MHOTOO00OpPa3suU M OCOOCHHOCTSIX >HBBIX CHCTEM pPa3HOTO0 YpPOBHSI OpTraHU3AIINH,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y OOyYaromMXCsl MO3HABATEIbHBIX, MHTEIJICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeH ¥ TIOJIX0/I0B K U3yYEHHUIO JKUBBIX CHCTEM PA3HOTO YPOBHS OpPTraHU3aIUN;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIe KyabTyphl, (QYHKIHOHAIBHON TIpaMOTHOCTH,
pa3BUTHE YMEHUW OOBSCHATH W OIEHWBATH SBIICHUS OKPYXKAIOIIETO MHUpa XUBOW MPUPOJIBI HA
OCHOBaHWU 3HAHUH U OMBITA, TOJYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHre y OOYyYarONIUXCs YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUN B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCIIUTAHHE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM JKHUBOW MPUPOJIBI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOACHUS STUYECKUX HOPM TMPHU MPOBEJACHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWW JIJISi TOBBIIICHHUS YPOBHSI DKOJIOTHYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHUNW W YMEHUW B TIOBCEAHEBHOM JKMU3HHU JIJISI OLIEHKH
MOCJIEICTBUI CBOEH JAEATENILHOCTH IO OTHOIICHUIO K OKpY)KAIoLIeH cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOIEHHE Mep TPODUIAKTHKY 3a001eBaHUH.

B cucreme cpennero obmiero oopasoBanus «buonorusy, uzydaemas Ha 0a30BOM ypOBHE,
ABIIIETCS 00sI3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpeIMETHOW oO0nactu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jnst m3ydenust Onojaoruu Ha 6a30BOM YPOBHE CpPEHETO 001Iero 00pa3oBaHus OTBOJAUTCS B
10 xmacce — 34 gaca (1 gac B HezIeIO).



COJAEP)KAHUE YYEBHOI'O ITPE/IMETA
10 KUIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTUHbI Mupa. CucTremMa OMOJIOTHYECKUX HayK.

MeToap! o3HaHUS KUBOM MPUPOABI (HAOII0AeHUE, SKCIIEPUMEHT, ONMCAaHNe, H3MEpEHHE,
KJaccuukanms, MOJASITMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

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

Tabmuubl 1 cxembl: «MeTObI TTO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

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

Tema 2. 7KuBble cucTeMbl M UX OPraHU3ALHSA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTIWYHE >KHUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

CpolicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHM3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumuu:

Tabmuel u cxembl: «OCHOBHBIE TPH3HAKU KU3HW», «YPOBHU OpPTaHHU3AIUU >KUBOU
IPUPOIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHUYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEeHTHI. Bosia 1 MUHepanbHbIE BEIIECTBA.

OyHKIMHU BOJBI M MUHEpAIbHBIX BelleCcTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0elIKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHMbl€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€NKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoicTBa 0enKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHTHl — Ouonornueckue karamusaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunpl. Otinuus  ¢GEepMEHTOB  OT
HEOPTraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JIAaKTO3a) W TMOJNMCcaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNo3a). buomornyeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [unpopunbHO-rHAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynxiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHIOB Kak
HMCTOYHHUKOB YHEPTUU.

Hyxnennoseie kucinotel: JIHK u PHK. HykneoTubl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JHK. Crpoenne u ¢ynxnuun PHK. Bugst PHK. AT®: crpoenue u
GyHKIIHH.

[Tutonoruss — Hayka o kierke. Kierounas Teopuss — mpuMep B3aMMOAECHCTBUS UAEH U
¢bakToOB B HAYYHOM MO3HAHUHU. METO/IbI U3yUEeHUSI KIETKH.



KrneTka kak nenoctHas xuBasi cuctema. OOmIre Mpu3HaKU KIETOK: 3aMKHYTasl Hapy»KHas
MeMmOpana, mosekynsl JIHK kak reneruueckuii anmapar, cuctemMa cuHTe3a Oenka.

Tumbl KIETOK: JyKapHOTHUYECKass H mIpokapuoruyeckas. OCOOCHHOCTH CTPOEHUS
MPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYHS PACTUTEIILHON, )KUBOTHOM U TPHOHON KIIETKH.

[ToBepxHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIUH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa M (QyHknuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [loayaBTOHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IIacTuiabl. IIpomcxoxaeHne MHUTOXOHAPUN M IJIACTHUI.
Bunaer mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA EHTP, HEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHus.

SAnpo — perynsaTopHsIi eHTp KieTku. CTpoeHue sijipa: saaepHas 000104Ka, Kapuoria3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdemoHcTpaumMu:

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

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JE€MEHTOB B  HEXHBOM  IPUPOIAE»,
«PacrnipeniesieHe XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuer u cxembl: «l[lepuonuyeckas Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hykneunossie kucnotsl. JIHK», «Ctpoenne monekyinsl AT®», «CTtpoeHne 3ykapuoTHYECKON
KIeTkn», «CTpoeHue KHUBOTHOM KieTku», «CTpOeHUEe pacTUTENbHON KiIeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKN», «Y TIeBOAbY, «JIMnuas».

OOGopynoBaHue: CBETOBOW MHKPOCKOI, OOOpYyIOBaHUE IS MPOBEACHHUS HAOIIOJICHUH,
M3MEpPEHM, YKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENBHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopaTopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
MIpUMEPE AMIJIAa3bl UM KAaTala3bl)».

JlaGopatopHast padota Ne 2. «M3yueHue CTpOEHUS KJIETOK PACTCHHM, >KUBOTHBIX M
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOMeH BeIiecTB, WIH MeTa0ONu3M. ACCUMWISAINMS (IaCTHUYECKUd OOMEH) U
JUCCUMMIIALINSA (PHEpreTuYecKuit 0OMeH) — IBe CTOPOHBI €IMHOT0 Ipolecca Metabonusma. Poib
3aKOHOB COXPAaHEHUS BEIECTB U PHEPTUU B TOHUMAHUH MeTab0Inu3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BELIECTB U IIPEBPALICHUH SHEPTUU B KIIETKE.

®dotocunte3. CBeroBas u TemHOBas (a3el (orocuHTe3a. Peakmuu ¢otocunTesa.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCHHTE3A /ISl *KU3HU Ha 3emite. BiusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XemocuHTe3. XeMOCHHTEe3UpyIole Oakrepuu. 3HaUYCHHE XEMOCHUHTe3a I JKU3HU Ha
3emute.

OHepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBACICHHE U
aKKyMYJINPOBaHHE SHEPTUU B KJIETKE. DTallbl s3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHue, WIM  KIETOYHOE JAbixaHue. OKUCIUTEIbHOE
dbochopunupoBanue. IPPEeKTUBHOCTh FIHEPTETHIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHresza. leHernueckas wunpopmamms u JHK. Peammzanus
reHeTH4YecKol mHpopManuu B KiIeTKe. | eHeTHYeCKHil KOJ M €ro CBOMCTBA. TpaHCKPHUIILIHS —



matpuunblii cuHTe3 PHK. Tpancnsauus — 6nocunres 6enka. Dtanbl Tpancasiuuud. KonupoBanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHHii, )KUBOTHBIX U YeJIOBEKa, BhI3bIBAEMbIC BUpycaMu. Bupyc nMMmyHoaeduunTa yeaoBeka

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

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

Tabmupt u cxembl:  «Tunbl  nutanus», «Metabomusm»,  «MUTOXOHAPHUSIY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHkumonupoBanue reHa», «Cunre3 Oenka», «['eHernueckuir  kom», «Bupych»,
«bakrepnodarn», «Ctpoenne wu xm3HeHHbd 1wmKi Bupyca CIIHM/la, OGakrepuodaray,
«Pemmukanmsa JJHK».

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

Tema 5. PasMHoOKeHHe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii 1uKi, WM KU3HEHHBIM UK kietku. MHTepdaza m mwurtos. Ilponeccst,
npotekaromue B uHTEpdaze. Permmukamms — peakuuss marpuyHoro cuute3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomatuael. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHAWBHUYaJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Jlenenne xnetkn — muto3. Cramgum muto3a. Ilpoiecchl, MpoucXonslIe Ha pa3HbIX
CTaZuAX MUTO3a. bronornuecknii CMbICI MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@dopMbl  pa3MHOXKEHHMsI OpraHM3MOB: Oecroioe M mojoBoe. Buapl Oecrnonoro
Pa3MHOXKEHHUS: JIeJIeHHE HaJlBOE€, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKeHUE. MCKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHHE JUIS
CEJIEKLIAH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIANYUS OT OECIoI0ro.

Meiios. Craguu meioza. [lporeccel, mpoucxoasniue Ha cragusx wmeinosza. [loBenenue
XpoMocoM B Meiio3e. KpoccnHrosep. buosnornueckuii CMbIC U 3HAUEHUE MEH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3oBaHuE M pa3BUTHE MOJOBBIX KIETOK — raMeT (CIepMaTO30u,
AllleKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHHS SHIEKIETOK U
cnepmaro3onioB. Omtonorsopenue. [lapreHorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpUOTEHE3).
Otansl AMOPHOHAIBHOTO Pa3BUTHS Y IO3BOHOYHBIX JKHBOTHBIX: ApPOOJIEHHE, TacTpyJIsAius,
opranoretes. [ToctamOproHanbHoe pa3BuTHE. THUMBI MOCTIMOPHOHAIBHOIO PA3BUTHS: HPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butne pactennii. OHTOT€He3 BETKOBOIO PaCTEHUS: CTPOEHUE CEMEHU, CTaJANH
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuip! u cxembl: «DOpMBbI pa3MHOKEHHUS OPTaHU3MOBY, «J/IBOWHOE OTIOAOTBOpPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXXEHUE pPAacTCHUN», «JleJleHne KIIETKU
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpOeHHE XPOMOCOMBI», «KIIETOUHBIA LUK,
«Pemmukanus THK», «Muto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHE», «I'amMeTOreHes y
MJIEKOIUTAOIINX U YeJI0BEKa», «OCHOBHBIE CTaIUN OHTOTEHE3A).



O6opynoBaHue: MHUKPOCKOI, MHUKpompenaparbl «CrepMaTo30HuIbl MIIEKOMHTAIOIIETOY,
«Siueknerka miekonuTaromero», «KapuokuHe3 B KJIETKax KOpElIKa JyKa», MarHUTHas
Moieb-anruKanus «/lenenue kinetkny», monens JJHK, Mogens MeTadazHoit XpoMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopuas padora Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

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

Tema 6. HaciieicTBEHHOCTh M H3MEHYNBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropuss pasButus reHetuku. Ponbs nurosmornn u
AMOPHUOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa] pOCCHICKUX M 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeToIbl TEeHETUKH (THUOPHUIOIIOTUYECKUHM, UUTOTeHEeTHYECKH, MOJEKYISIpHO-
reHetTudeckuii). OCHOBHBIC T€HETUUECKHE TTOHATHUS. | eHeTnYeckass CHMBOJIMKA, UCIIOb3yeMasl B
CXeMax CKpeluBaHUM.

3aKOHOMEPHOCTH  HACJEAOBaHUS  MPHU3HAKOB, ycTaHoBIeHHble [.  MeHnenem.
MounorubpunHoe cKpelBaHue. 3aKoH eIMH0-00pa3us ruOpuaI0B MepBoro nokosnenus. [Ipasuno
JTOMUHUPOBAHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a umctorhl ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpumHoe  CKpemMBaHHWE. 3aKOH  HE3aBUCHMOTO  HACJICIOBAaHUS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI TUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpEIlMBaHUE.
Hcnonbp3oBaHne aHATM3UPYIOLIETO CKPEIMBAHMS IJIs1 ONIPEICTICHUS TEHOTHUITA OCOOH.

CuenneHHoe HaclnefoBaHue mpu3HakoB. PaGora T. Moprana no cCIemIeHHOMY
HacJe0BaHuI0 TeHOB. HapylieHue ciernyienusi TeHOB B pe3yibTaTe KPOCCUHTOBEpa.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

['enetuka nosa. XpoMOCOMHOE OIpeAesieHne 1ojia. AYTOCOMBI M TTOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3Mbl. HacnegoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
MIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS M HacleACTBeHHas. Ponb cpeibl
B HEHACIEJCTBEHHONW W3MEHYMBOCTHU. XapaKTEPUCTHUKA MOIU(PUKAIMOHHON HN3MEHUYHUBOCTH.
BapuanuonHssiil psg v BapuanvoHnHas kpuas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAIMOHHON N3MEHUYHNBOCTH.

HacnencTBenHas, Wi reHOTUNWYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 u moJIOBOM mpolecc — OCHOBAa KOMOMHATHBHOM W3MEHUMBOCTH. MyTalliOHHAs
M3MEHYUBOCTh. Kiaccudukamus myTranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
NPUYHHBI MyTaluidi. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MenunBocty H. . BaBuiosa.

BresinepHas HacneCTBEHHOCTh U N3MEHYHBOCTbD.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YeEJIOBEKa:
TE€HEATOTUYCCKUN, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OHOXMMHUYECKUN, MOJICKYISIPHO-
reHetudyeckuid. CoOBpEeMEHHOE OIpeAelIeHUEe TEeHOTUIA: TOJHOT€HOMHOE CEKBEHHUPOBAHMUE,
TeHOTHIUpPOBaHKWE, B ToM uucie ¢ nomomipio [1I[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YelnoBeKa: TeHHbIe OoNie3HH, OONE3HM ¢ HACIEICTBEHHON  MpeapacroiioKeHHOCTHIO,
XpoMocomMHBIe Oosie3Hu. ComaThdeckue ¢ TeHepaTuBHbIE MyTanuu. CTBOJIOBBIC KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOPUIAKTUKHA U JICYCHUS TeHETHYECKUX
Oose3Heil. MenuKo-rTeHETHYECKOe KOHCYJIbTHPOBAaHUE. 3HAUYECHHWE MEIAUITMHCKOW TCHETHKU B
MPEIOTBPALICHUH U JICUSHUU TeHETUIECKIX 3a00JIeBaHUI YeTIOBEKa.

JdemMoHcTpaumuu:

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



Tabmuiel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €T0 IUTOTCHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUS] M €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durunbpumnoe ckpenuBanuey, «L[uTomornyeckue OCHOBBI JAUTHOPUIHOTO CKPEIIMBAHUSY,
«Meito3», «B3auMozeiicTBrue ajuleNbHBIX T€HOBY, «l eHeTnyecKkne KapThl pacCTEHUM, KUBOTHBIX
u 4denoBekay, «['eHetuka monay, «3aKOHOMEPHOCTHU HACJIECAOBAHMS, CLEIUIEHHOTO C IOJOMY,
«KapuoTunsl uyenoBeka H IKUBOTHBIX», «Buuael wusMeHunBoctu», «MoaudukannoHHas
U3MEHUYUBOCTH», «HacnemnoBanue pesyc-dakropan, «['eHeTHKa Tpynm KpoBu», «MyTamuoHHAs
U3MEHYUBOCTbY.

Ob6opynoBanue: MoAenU-amUIMKanuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomHoe
JOMHUHHpOBaHUe», «/lurubpuanoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu Gopmbl KPBUTLEB U OKPACKU Tena), repoapuit
«I"opox mOCEeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHas pabota Ne 5. «M3ydyenue pe3ynbTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpELIUMBaHUS Y APO30(HIIBI HA TOTOBBIX MUKpOIIpEeHapaTaxy.

Jlaboparopuas pabota Ne 6. «3ydyeHre MOAUPUKATMOHHON U3MEHYUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopuas pabora Ne 7. «Anamu3 wmyrtanmuii y Jpo3oduibl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTuueckas pabota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Ceneknusi Kak Hayka W Ipolecc. 3apoKIeHHe CeleKUnH U goMecTukanus. Yuenue H. U.
BaBunoBa 0 1eHTpax NPOUCXOXKIEHUS W MHOTOoOpaszusi KyJIbTYpHBIX pacTeHuid. lleHTpsl
MIPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, ITAMM.

CoBpeMeHHbIE METObI CENeKIMU. MaccoBbIi U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuii u kUBOTHBIX. OlIeHKa dKcTephepa. bIN3KOpOACTBEHHOE CKpEIIUBaHUE — MHOPUIMHT.
Uucrtass nunug. CkpeuuBaHue YHUCTHIX JUHUN. ['ereposuc, wim rubpuaHas cuia.
Hepoacreennoe ckpemuBanue — ayropuauHr. OtnanéHHas ruOpuauzamuss U e€ yCIexwu.
NcKkyCCTBEHHBIN MyTareHe3 W MOJYyYECHHE MOJUIIOUIOB. J[OCTMIKEHHSI CEJIEKUHUH PacCTEHUI,
’KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. ITanbl CO3JIaHH
pexombunantHot JIHK u Tpancrennsix opranusmoB. Kiierounas wumxenepusi. KnetouHsie
KyJIbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXEHHE pacTeHui. KiloHnpoBaHME BBICOKOMPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHME M JTH4eckue mpobremsl. MO -
T€HETUYECKU MOAU(DUIIUPOBAHHBIC OPTAHU3MEI.

JemoHncTpanuu:

[Toptpetsi: H. W. Basunos, U. B. Muuypum, I'. JI. Kapnieuenko, M. ®@. lBaHoB.

Tabmuiel U cxeMmbl: kKapta «LIeHTpBI MPOMCXOXKIAEHUS W MHOTOOOpa3usl KyIbTYpPHBIX
pacteHui», «Ilopoapl qOMaNIHUX >KMBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas
rubpuamzamusy, «Paboter akamemmka M. @. HWsanoBay, «[lomummounus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KynbTypel UM KJIOHHUpOBaHUE», «KOHCTpynpoBaHWE M TEPEHOC
TE€HOB, XPOMOCOMY.

OOGopynoBaHue: MYJS KU TUIOAOB W KOPHETUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX03sIIICTBEHHBIE PACTCHUS.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Okckypcusi «OCHOBHBIE METOJbl U JIOCTUKEHUS CEJIEKIMU PACTEHUM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X03SUCTBO, TA0OPATOPHUIO arPOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».



11 KUIIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[TpennnocbuIKu BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUU. OBOJIOLUOHHAS TEOpPUS U €€
MecTO B OMOJIOTHH. BiMsHrE 3BONIONMOHHON TEOPHH HA pa3BUTHE OMOJIOTHU U IPYTUX HAYK.

CeuzerenscrBa dBomonuud. [laneoHTosOrHYecKue: MOCIEAOBATEIBHOCTD IOSIBICHHUS
BUJIOB B MaJICOHTOJIOTMYECKOHN JIETOIMCH, TIepexoiHbie (opMbl. bruoreorpaduueckue: cxoacTBO
U paznuuue GayH u Gpiop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3Iuyisl dMOPHUOHOB DPA3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, aAHAJOTWYHBIC, PYIUMEHTapHbIC OpPraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0O0JMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. IlpeanochuikM BO3HUKHOBEHMSI JapBUHU3MA.
JIBIOKyle Ccuibl  3BOJIIOLMM  BUAOB 10 JlapBUHY (M30BITOYHOE pa3MHOXKEHHE IIpU
OTPaHUYEHHOCTH PECYpCOB, HeompelenéHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunrerndeckas teopus 3Bosonuu (CTO) u e€ ocCHOBHBIE TIOJIOKEHUS.

Muxkpoaontonus. [Tonynsanus kak equHULA BUA U 3BOJIIOLUU.

JBmwxynme cuiibl ((hakToOphl) HBOJIONUHN BUAOB B NMPHPOJE. MyTallMOHHBIA MpOILECC U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI W Jpeld reHoB. M3omsauus u
MUTpaLusl.

EcrectBenHblii 0TOOp — Hampabistomuil ¢aktop 3Bomouuu. DopMbl eCcTeCTBEHHOIO
otbopa.

[TprcnocoOaeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BotoIuH. [Ipumepsl npucnocoOneHuit
y opranuzmoB. ApoMop(h03bl U UIN0-adaNTallNH.

Bun u Bunoo6pazoBanue. Kputepun Buma. OcHoBHble (OpMBI BUA000Pa30BaHUS:
reorpaguyeckoe, 3K0JI0rHuecKoe.

Maxkpospomonus. @opMbl 3BOIOIMM: (huIeTHYecKas, IHUBEPreHTHAs, KOHBEPIreHTHasd,
napasuienpHasi. HeoOpaTuMoCTh 3BOMIOIHH.

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

IToprpetsr: K. JIunnen, XK. b. Jlamapk, Y. dapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepiios.

Tabmuuplr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey», «3apoJblin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOppOBI 3a  CyIIECTBOBAHHUEY,
«EctectBennbiii  otbop», «MHOrooOpasue copToB pacTeHuit», «MHoroodpasue Mmopos
KUBOTHBIXY, «[Tomynsuumy, «MyTtannoHHas U3MEHUUBOCTbY, «Apomopdo3bI»,
«MUnnoanantauny, «O0mas aereHepauus», «JBrkymue cuiibl 3Bomtonun», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsuna», «boppba 3a cymectBoBaHue», «lIpucnoco6ieHHOCTh
opranu3MoBy, «I'eorpaduueckoe Bu10o0pazoBaHue, «IKOJIOTUYECKOE BUI000PA30BAHHEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMHU TUIIAMH OKPAaCcKH, HA0Op II0OA0B U
ceMsiH, Kosutekuust «[Ipumepbl 3alUTHRIX MPUCTIOCOOIEHHUH Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HaIpaBJICHUS 3BOIIONUNY, 00bEMHAs MoAeNb «CTpOeHHE TOJIOBHOTO MO3Ta MO3BOHOUHBIX.

buoreorpaguueckas kapra Mupa, Koyieknus «DopMbl COXPaHHOCTH HCKOMAEMBIX
JKUBOTHBIX U PACTeHMI», Molenb anrumkanusa «llepekpéct xpoMocom», BlIa)KHbIE IIpenaparhbl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MuUKporpenapar «/Ipozodunay (HOpMa,
MyTal# (GOPMBI KPBIIILEB U OKPACKHU TETa).

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

JlaGopatopHas padota Ne 1. «CpaBHEeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.
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JlaGopatopHass pabora Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma Hu €
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE )KHU3HU Ha 3emJie.

JloHayuyHble MpPEACTABICHUS O 3apOXKIACHUU XKU3HU. HaydHble runoTe3bl BOSHUKHOBEHMS
KU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMHs. XUMHUYECKas SBOJIOLUS. AOHOreHHBIH CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAIIbHOE  IOATBEPKICHUE
XUMHUYECKOW 3BorOIMKU. HauanpHble Tanel Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

Pazeutne ku3HuM Ha 3emisie 1o d3pamM U nepuoaam. Karapxeld. Apxeickas u
nporepo3oiickast 3pel. [laneos3oiickas spa u €€ NEpPHOIbI: KEMOPHUICKUN, OpPJTOBUKCKUH,
CUJIypUINCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIM, IEPMCKHIA.

Me3so30iicKas 3pa U €€ Iepuoabl: TPHACOBBIN, FOPCKUI, MEJIIOBOM.

KaitHo3oiickas 3pa 1 €€ nepuoabl: ajJeoreHOBbIi, HEOT€HOBBII, AHTPOIIOT€HOBBIH.

XapakTepucTuKa KJIMMaTa M IeoJIoTMYecKuX IpoueccoB. OCHOBHBIE ATambl ABOJIIOLUU
pPacTUTEIBLHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHwue,
paciBeT U BBIMUPAHUE TPYIIIT )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OoTpa)keHue 3BOIMOUUU. OCHOBHBIE CHCTEMATHYECKUE
IpYIIbl OPraHU3MOB.

OBOJIIOLIMSL  4YEJIOBEKAa. AHTPOINOJOrus Kak Hayka. Pa3Buthe mnpeacraBieHHil o
IIPOUCXOXKACHUN YesloBeKa. MeToibl 3yueHus: aHTpororene3a. CxoAcTBa U pa3inyusl 4eJIoBeKa
1 KUBOTHBIX. CHCTEMAaTUUYECKOE MTOJIOKEHUE YEIIOBEKA.

JBuwxymue cunbl  ((paxkTopel) aHTpomoreHesa. HacnencTBeHHass H3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 *KU3HH, U3TOTOBJIEHUE OPYIAUM Tpy/aa, MBIIIJICHHE,
peyb.

OcHOBHBIE CTaguU M BETBHU DBOJIIOLMN YEJIOBEKA: ABCTPAIONUTEKH, YEIIOBEK yMEIbIH,
Yenosek mnpsmoxoasmmii, YemoBek HeaHIepTanbCKkui, YenoBek pasymubld. Haxonku
UCKOIIaeMBbIX OCTAaTKOB, BPEMs CYILECTBOBaHUS, 00JacTh pacnpocTpaHeHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHs.

Yenoeueckue pacbl. OCHOBHbIE OOJIBLIME pachl: €BpoleouaHas (eBpasuiickasi), Herpo-
aBcTpajionjiHas  (PKBaTOpUaAIbHAs), MOHIOJOMJHAs  (a3MaTcKo-aMepukaHckas). YepTsl
OPUCHOCOOICHHOCTH TMpPEACTAaBUTENEH UelOBEYEeCKUX pac K YCIOBUSAM CYIIECTBOBAHMS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmuupl u cxemsl: «Bo3HukHOBeHHe CONHEYHOH cucTeMbl», «Pa3BUTHE OPraHUYEeCcKOro
mupa», «PacturenpHas kieTka», <«OKuBoTHass kieTtka», «lIpokapuoruueckas KieTkay,
«CoBpeMeHHasi CUCTEMAa OPraHM4ecKoro mMupay», «CpaBHEHHE AHATOMHYECKHMX YEPT CTPOECHHS
YyeJloBeKa U 4YelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
IIPEIKOB COBPEMEHHOIO 4YejoBeKa», «JlpeBHelmme moan», «/peBHue mroan», «llepBbie
COBpEMEHHBIE J0N», «UenoBeueckre pachl».

Ob6opynoBanue: Mymsiku  «lIporcxoxkaenue denoBeka» (OIOCTBI  aBCTpPAJIONMTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KpPOMaHbOHIIA), CIENKHA WIN M300pakeHHs KaMEHHBIX OpyIuil
NEepBOOBITHOTO YeNoBeKa (KaMHH-4YOIIMEphl, pyOuia, ckpebiia), TeoXpOoHOJIOrHYecKas Tabiaula,
KoJuieKus «@OpMbI COXPaHHOCTH UCKOMAEMBIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble U NpaKkTHYecKHue padoThI:

[Tpaktuueckas padora Ne 1. «/3ydeHue ucKomaeMbIX OCTaTKOB PACTCHHUI M KUBOTHBIX B
KOJUIEKLIASAX .

DKCKypcusi «IBOJIIOIUS OPraHMYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN WITH
KpaeBeAueCKUil My3eil).

10



Tema 3. Oprann3msl 4 OKpPY:KaKIAs cpeaa.

Okonorus Kak Hayka. 3ajadd M pasliesbl  AKOJOTMH. MeToIbl 3KOJIOTMYECKUX
UCCIIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3e€MHO-BO3AYILHAs,  IIOYBEHHas,
BHYTPUOPTaHU3MEHHAsI.

Okonoruyeckue (axropsl. Kiaccudukanus skonorndeckux (akTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. JleiCTBUE SKOJIOTHYECKUX (PAaKTOPOB HA OPTaHU3MBI.

AbGuornueckue  (akTophl:  CBET, TeMIeparypa, BIaKHOCTb.  DOTONEPHOAU3M.
[TpucnocoOieHus OpraHu3MoB K JEHCTBUIO aOMOTUYECKHX (haKTOPOB. brojgornueckmue puTMel.

buornueckue  ¢dakropel. Buapl OMOTHYECKMX  B3aMMOJEHCTBHMH:  KOHKYpEHLHS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyaaTu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAINM3M, HEHUTpanu3M. 3HauyeHHEe OUOTUYECKHUX
B3aUMO/JICHCTBHI ISl CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYEeCKHE XapaKTepUCTUKH Momyasinuu. OCHOBHBIE TIOKa3aTelad MOIYJISALUU:
YHCICHHOCTh, IUIOTHOCTh, POKIAEMOCTh, CMEpPTHOCTb, NPUPOCT, Murpanus. JuHamunka
YHUCICHHOCTU MONYJISLMU U €€ PEryIsIus.

JdemoHcTpaumMu:

[Toptpertsi: A. I'ymbonpar, K. @. Pynbe, 3. I'ekkens.

Tabmuubt u cxemsl: kaprta «[Ipupoaasie 30HbI 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuoausm», «llomymsanun», «3aKOHOMEPHOCTH pPOCTa YHUCIEHHOCTH IOMYJISALUU
uHQpy3opun-Tydenbkn», «llumessie nenu».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGopaTtopHnas padota Ne 3. «Mopdomoruueckre 0cCOOEHHOCTH PAaCTEHUI U3 PA3HBIX MECT
oOUTaHUSY.

JlaboparopHas padota Ne 4. «BnusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEyCa.

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

Tema 4. Coo01ecTBa M IK0JIOTHYECKHE CHCTEMBbI.

CoobmectBo  opraHuzmMoB —  OuoueHo3. CTpykTypsl — OuolieHO3a:  BMJOBaf,
IPOCTPAHCTBEHHAs, Tpopuueckas (nmuuieBasi). Bunpl-nomunantel. CBsa3u B OMOLIEHO3E.

Okonoruyeckue cuctembl (kocuctemsl). [loHsTHe 00 sKOCHCTEME M OHOreoleHO3e.
OyHKIIMOHAIBHBIE KOMIIOHEHTBI OKOCHUCTEMBI: MPOAYIEHTHI, KOHCYMEHTBI, PEIYICHTHI
KpyroBopot BemecTB M MOTOK 3HEPrUU B 3Kocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IOKa3zaTelM 3KOCUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJOTMYECKHE NHpaMHbl: HPOAYKIMM, YUCIEHHOCTH, Ouomacchl. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOpPEryJIsaLusl, pa3Butue. CyKieccus.

[TpupoaHble SKOCHCTEMBL. DKOCHCTEMBI 03€p M peK. DKOCHUCTeMa XBOHHOTO WU
HIMPOKOJINCTBEHHOTO JIEca.

AHTpONOTreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y POO3KOCUCTEMBI. buosoruueckoe u
XO03SCTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak (akrop ycroitunBoctu skocucreM. CoxpaHeHHEe OMOIOTHYECKOrO
pa3Ho0Opa3us Ha 3emIe.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Ouochepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOeHHOCTH Ouocdepbl Kak TII00albHONH 3KOCHCTEMBI.
JlnHamudeckoe paBHOBECUE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemecTB W OHMOTCOXMMHUYECKHE ITUKIIBI AJIEeMEHTOB (yriepoja, a3oTa).
3oHanpHOCTH OuOchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emin. AHTpONIOTeHHBIC W3MeHeHus B onocdepe. ['mobanbpHbIC
HKOJIOTHYECKUE MPOOIIEMBI.
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CocyecTBoBaHNE IPUPOBI U YenoBeyecTBa. CoxpaHeHHne OMOPa3HOOOpa3Hs KaKk OCHOBA
ycroifunBocty Onochepsl. OCHOBA PALMOHAIBHOIO YIPABICHUS NPUPOIAHBIMU PECypcamMM U MX
UCIOJIb30BaHue. JlocTrykeHus: OMOIOruM U OXpaHa MPUPOAbI.

JdemoHcTpaumuu:

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

Tabmuuel u cxemsl: «llumessle nenu», «buoneHos: cocraB u cTpykTypa», «IIpupogHsie
coobmiectBay, «llemn mnuraHusy, «OKoJOrMUecKas mnupamuaa», «buocdepa u YemoBexy,
«DJKOocUCTeMa IIUPOKOJUCTBEHHOr0 Jiecay, «ODKOCHCTeMa XBOHHOro jeca», «buouenos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINIOT€HHbIE BO3JEHCTBUS HA IPUPOLYY,
«BaxkHeilme MCTOYHMKM 3arpsi3HEHUs BO3/AyXa M IPYHTOBBIX BOi», «llouBa — BakHeiImas
cocrasistroas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHUKOBEINA 3P herT», «DPaKTOPHI
PalMOaKTUBHOIO 3arps3HeHus ouocdeprl», «O0mas cTpykrypa ouocheps», «Pacnpocrpanenue
XKHU3HU B Omocdepe», «O30HOBBIN dKpaH Ouocheps», «KpyroBopor yrieponga B Ouocheper,
«KpyroBopot a3ota B mpupoae».

O6opynoBaHue: MO/IeIb-aNIIuKaLUs «Tunuynsle OMOIICHO3BIY, repbapuii
«PactutenbHble  coobmiecTBa»,  koyuiekuuu — «buomenos», «Bpenutenu — BakHEMIIMX
CEJIbCKOXO3SMUCTBEHHBIX KYJIbTYp», TIepOapuM ¥ KOJUIEKIIMM pPACTEHUHM U  KUBOTHBIX,
INPUHAAISKAIINE K pa3HbIM 3KOJOTMUYECKUM rpynnaM oxHoro Buja, Kpacnas kaura Poccuiickoi
®denepalu, N300paKEHUS OXPAHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPEIMETA
«BUOJIOI'US»

Cornmacho ®I'OC COQO, ycraHaBnuBalTCid TpeOOBaHUS K pe3ylbTaTaM OCBOEHUS
00y4aroImyMUCs NMPOrpaMM CpeIHEro oouiero o0pa3oBaHus: JUYHOCTHBIM, METANPEIMETHBIM U
MNPpEaAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMUYHOCTHBIX pE3yJabTaTOB OCBOEHHMs IpenmMera «buonorus» BblIEICHBI
CIIEAYIOIIME  COCTAaBJIAIOIIME: OCO3HAHHME OOYYalOIMIMMHUCS  POCCUHCKOW  IpakJaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIHLHOCTH M CAMOOIPEAENIEHUIO,
HaJIMYMe MOTHMBALMU K OOyYeHHUIO0 OHOJOIWH, IleJieHANpaBlIeHHOE pPa3BUTHE BHYTPEHHHUX
yOeXIIEHUI JIMYHOCTH Ha OCHOBE KITFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAUIUN Pa3BUTHS
OMOJIOTUYECKOI0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh OOyYarouIuxcs pPyKOBOJICTBOBATbCS B
CBOEH  JEATETbHOCTH  IIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, TPHUCYIIUMH  CHCTEME
OMOJOTUYECKOr0 00pa30BaHUs, HaJIMYMe SKOJOIMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTD )KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pe3ynabTaThl OCBOEGHMsI Npeamera «buonorus» nocTurarorcs B €IUHCTBE
y4eOHOIl W BOCHUTATENbHOM JESITEIBbHOCTH B COOTBETCTBHM C TPATUIMOHHBIMH POCCHHCKHUMU
COLMOKYJTBTYPHBIMH, UCTOPUIECKHUMHU U JTyXOBHO-HPABCTBEHHBIMH IEHHOCTSIMH, TPUHSATHIMU B
oOImiecTBe MpaBWJIaMH UM HOPMAaMU MOBEACHHS M CIOCOOCTBYIOT IMpOIECCaM CaMOIO3HAHMS,
CaMOBOCIIUTaHMSI M CaMOPA3BUTHS, PAa3BUTUS BHYTPEHHEH MNO3MLMHU JIMYHOCTH, MAaTPUOTHU3MA,
YBKEHHS K 3aKOHY M IPAaBOMOPSIKY, YEIOBEKY TPy/Aa M CTaplieMy IOKOJECHHIO, B3aUMHOIO
YBaKEHHs, OEpe)KHOr0  OTHOIIEHUS K  KYJIbTYPHOMY  HACIEOUI0 M TPaJuLMsIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickont @enepannu, NpUpoae U OKPYKaroLIEn cpeie.

JIMYHOCTHBIE PEe3yNabTaThl OCBOEHHS Yy4eOHOro mnpenMera «buonaorus» IOKHBI OTpaXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEU
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MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPHEHTALMM, TMO3UTUBHBIX BHYTPEHHHX
yOeXAeHUI, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
pacHIMpeHHne >KU3HEHHOTO OMNbITa U OMbITa JAESITEIBHOCTA B MPOIECCE peain3allid OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATEIBHOM I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOTro BOCIIMTAHUS

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIEeCTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOA3aHHOCTEH, yBakeHHWE 3aKOHA U
MPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JIEATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U TO3HABATENILHBIX 33]1a4, BBITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3MIIMIO IO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBAaTh B CBOMX JCHCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pPa3HBIMU YOEKIECHUAMH, KYyJIbTYPHBIMU IIEHHOCTSIMUA U COLIMAJIbHBIM
MOJIOKEHUEM;

FOTOBHOCTb K COTPYIHHMYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHUS YUEOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3a]a4, YBaXXUTEIHHOTO OTHOLICHUS K MHEHHIO
OTIMOHEHTOB MPHU 00CYKACHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM IPayKTAHCKOW MIACHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HApoAy, 4yBCTBAa OTBETCTBEHHOCTH mepel PoauHON, ropaocTu 3a CBOW Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K TMPUPOJAHOMY HACJIEIUIO ¢ TMaMSITHUKAM TPUPOJIBI,
JTOCTH>KeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBIIGHHE W pPa3BUTHE
OHOJOTUH, TOHUMAaHH 3HAYeHUsI OMOJIOTHH B TIO3HAHUU 3aKOHOB TIPUPO/IBI, B )KU3HU YEIIOBEKa U
COBPEMEHHOT0 00I11eCTBA;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY’K€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEJICHHUS;

CIOCOOHOCTH OIIEHHWBATh CUTYAIUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUWE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHME K CBOMM pOAMUTENAM, CO3JaHUI0O CEMbM Ha OCHOBE
OCO3HAHHOTO MPHUHATUS IIEHHOCTEH CEMEHHOU KU3HM B COOTBETCTBUHU C TPATUIIUSIMH HAPOJIOB
Poccuu;

4) 3¢TeTUYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAs ICTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SMOLHUOHAIBHOTO BO3JICUCTBHS )KUBOM MIPUPOABI U €€ LIECHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHIO B pPa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usudyeckoro BocnuTaHWs, (OPMHMPOBAHUA  KYJbTYPbl 310POBbA H
IMOIHMOHAIBLHOIO 0JIArONOJIYYH s :

MOHUMaHWE W pealn3aius 30POBOro0 U 0€30MacHOro 00pasa KU3HU (30pOBOE MUTAHUE,
COOIOZICHHE TUTUECHUYECKHUX TMPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHA M OTIbIXA,
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perymsipHas (u3nueckas aKTUBHOCTH), OEpEKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO
OTHOILEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHHE IICHHOCTH TPaBWJI HMHIWBUAYAIBHOTO U KOJUIGKTUBHOTO 0€3011aCHOTO
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAaHHE IOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUS aIKOroJisd,
HapKOTHKOB, KypeHHUsI);

6) TPY/10BOT0 BOCIIUTAHUSA:

TFOTOBHOCTb K TPYZly, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPYA0JI00HE;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOIMYECKON M COLMAIbHOM HANPaBIEHHOCTH,
CHOCOOHOCTh ~ MHHULMHUPOBATh, IUIAHUPOBaTb W CAMOCTOSITEJIbHO  BBIINOJIHATH — TaKylo
JESITENIbHOCTD;

UHTEpEeC K Pa3IuuHbIM chepaM MpodecCHOHATBHONW NEesATeIbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBII BEIOOp OyaymIei mpodeccruu U pearn30BhIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIAHbL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BaHHUIO HAa MPOTSHKEHUU Beei
KHU3HH,

7) 3K0JIOrHYeCKOr0 BOCIIMTAHUS:

HKOJIOTMYECKHU 1I€JIECO00Pa3HOE OTHOIICHHE K IPUPOJIE KaK UCTOYHHUKY JKU3HHU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHUS;

MOBBILICHUE YPOBHS SKOJOTMYECKOW KYJbTYphl: MPHUOOPETEHUE ONbITa IJIAHUPOBAHUS
HOCTYIKOB M OILIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

OCO3HaHHUE I1100aJIbHOr0 XapaKTepa 3KOJOTMYEeCKUX MPOo0JIeM U IyTel X pPeLeHUS;

CHOCOOHOCTh MCIIOJIb30BaTh NMPHOOpETaeMble IPU U3y4YEHUHM OMOJIOIMU 3HAHWS U yMEHUS
IpU pelIeHuU NpoOIeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOII0IeHNE
IIPaBWI TIOBEJIEHUS B INPUPOAE, HANPABICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Orochepsl);

AaKTUBHOE HENpPUATHE JEHCTBUHM, NPUHOCAIIMX BPEN OKPYKAIOLIEH NPUPOAHON Cpele,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE YKOJIOTMUECKUE IMOCIEACTBUS MPEIPUHUMAEMbIX
JIEMCTBUN U NPEJOTBPALLATD UX;

HaJIUYUe Pa3BUTOIO HKOJIOTUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOH KYJIbTYpPbI, OIBITA
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHsA pYKOBOJCTBOBATbCSI HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHOM MpakTHUKE, TOTOBHOCTU K Y4YacTHIO B
IIPAKTUYECKON AESATEIbHOCTU YKOJIOTHUECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW MpPaKTUKH, OCHOBAHHOTO Ha JAMajore KyJIbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpIIECHCTBOBAHUE S3bIKOBOI M UNTATENILCKON KYJIbTYpPhI KaKk CPEACTBa B3aUMOIEHCTBUS
MEXY JIIOJIbMU M MTO3HAHUS MUPA;

MOHMMaHUEe crenupuKu OUOJIOTUM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyKaroleM
MUpE Kak O €IWHCTBE IMpPHUPOAbI, 4YeloBeKa M OOIIecTBa, B [MO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTE! U pelIeHHH POOIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHOM LMBHJIM3ALMU: OOeCieueHus
HOBOT'O YPOBHS Pa3BUTHsSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJOTHUH, CITOCOOHBIX
pewarb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTEH BBIXO0JA U3 IN100AIbHBIX
HKOJIOTHYECKUX Mpo0sieM U obecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIIUOHATBHOMY
UCIIOJIb30BaHUIO PUPOIHBIX PECYPCOB U (YOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKHX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIbTypbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM 4YacTh (DHYHKIIMOHAILHON
IPaMOTHOCTH 00y4Jarouuxcs, GopMupyemMoit pu U3y4eHur ONOIOTHH;
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MOHMMAHHUE CYIIHOCTH METOJIOB TMO3HAHUS, HCIONh3YEeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIOJIB30BaTh IMOJydaeMble 3HAHHS Ui aHaIW3a W OOBSICHEHHs SBJICHUHN
OKPYKAIOIIET0 MHUpPa W MPOUCXOIAIIMX B HEM HW3MEHEHUH, YMCHHE JelaTh OOOCHOBAHHBIE
3aKIIIOYCHUSI HA OCHOBE HAYYHBIX (AKTOB M HWMEIOIIUXCS MaHHBIX C IIEJbI0 IOJy4eHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIFHO HCIOJIB30BaTh OWOJIOTUYECKUE 3HAHUS JUISL PEIICHUS
po0JIeM B PEaTbHBIX )KHU3HECHHBIX CUTYAIIHSIX;

OCO3HAHME IICHHOCTH HAayYHOW JIEATEIEHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYAITBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPA30BaHHIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAaHUU IO OHOJOTHU B COOTBETCTBHH C JKU3HCHHBIMU
MOTPEOHOCTSIMU.

METAINPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ylbTaThl OCBOEHUS ydeOHOro mpeamera «bHOJIOTHS» BKIIOYAIOT:
3HaUUMBIC IS  (DOPMHPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUTMHAPHBIC
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(UKy METOJIOB ITO3HAHUS, HCIIOJIb3yEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
ABIICHUE, TPOIECC, CHUCTeMa, HAay4YHbIM (haKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCThH, 3aKOH,
TEeOpHsi, MCCIIeJOBaHNEe, HAONIOJCHUE, U3MEpPEHUE, DKCIIEPUMEHT U APYruX), YHHUBEPCAIbHBIC
yueOHbIe JeicTBUS (MO3HABaTeIbHbIE, KOMMYHUKATHUBHBIC, PETYISTHUBHBIEC), 00ECIEUHBAOIINE
dbopmupoBanre (YHKIIMOHATBLHON TPAMOTHOCTH M COIMAIBHOW KOMIETEHIIMU OO0YyYarolInuXCs,
CHOCOOHOCTh oOyuaromuxcs WCII0JIb30BaTh OCBOECHHBIE MEXIUCHUIIIIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWUS W YHUBEpPCaJIbHbIE Y4YeOHBIC IEHCTBHUS B TIO3HABATEIILHOW U
COIIMAIbHOM MPAKTHKE.

MeranpenmeTHble pe3ysbTaThl OCBOEHUS IMPOTPaMMBbl CPEIHEro oO0IIero oOpa3oBaHUs
JIOJIKHBI OTpaXaTh:

OByaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBbIe JOoruvecKue aeicTBUsI:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIB30BaTh TIPH OCBOCHWUW 3HAHWM TPUEMBI JIOTUYECKOTO MBINUICHHs (aHaIn3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PACKPBIBATh CMBICT OHOJIOTHYECKHX
MOHATUH (BBIIETATH UX XapaKTePHBIE MPU3HAKH, YCTAaHABIUBATDH CBSI3U C APYTUMHU TOHATHSIMU);

ONpEeNeNsATh LN JeATEeIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HUX JIOCTUKEHUS,
COOTHOCHUTD PE3YJIBTATHI ACATEIHHOCTH C ITOCTABICHHBIMH IICIISIMHU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHS Uil OOBbSCHEHUs (AaKTOB U SIBICHUU KUBOU
TIPUPO/IBI,

CTPOUTH JIOTUYECKHE PpACCYKIEHUs (MHIYKTUBHBIC, JICIYKTUBHBIC, IO AaHAJOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYMsI B PACCMaTPUBAEMBIX SIBJICHUSAX, (POPMYIHpPOBATH
BBIBOJIbI U 3aKJIIOUEHUS;

MPUMEHSATh CXEMHO-MOJICIBHBIE CPEACTBA IS MPEJACTaBICHUS CYIIECTBEHHBIX CBSA3EH
OTHONICHUN B M3y4aeMbIX OHOJIOTUYECKUX OOBEKTaX, a TakKKe MPOTUBOPEUUI PAa3HOTO pOja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMALMOHHBIX HUCTOUHUKAX;

pa3pabaTeiBaTh TUIAH PEHICHUS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJbTATOB LIEISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;
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KOOPJAMHUPOBATh W BBIIOJHATH pPAa0OTy B YCIOBUSX pPEaJbHOrO, BHUPTYAJBHOTO U
KOMOMHUPOBaHHOT'O B3aUMOACHCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE MIPH PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

BJIAJICTh HaBBIKAMHU Yy4EOHO-HCCIEIOBATENBCKONH U MPOEKTHOW JEATEILHOCTH, HaBBIKAMHU
paspernieHus npoodisieM, COCOOHOCThI0 U TOTOBHOCTBbIO K CAMOCTOSITEIbHOMY IOMCKY METO/I0B
peLIeHHs MTPAKTUYECKHUX 33124, TPUMEHEHHIO Pa3IMYHbIX METOAOB IIO3HAHUS;

UCIOJIb30BaTh PA3JIMYHbIE BUJbI JESATEIbHOCTH I0 IOJIYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTYallUiX, B TOM YHUCIE TpPU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IIPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THUII MBIIUICHHS, BIAJACTh HAYYHOU TEPMHHOJIOTHEH, KIFOUEBBIMHU
HOHATUSAMH U METOAAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpPa30BaTENBHOU NEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyaJlM3HpPOBATh 3aj]ady, BBIJBUTATh
TUNoTe3y €€ pelleHHs, HaXOAWUThb AapryMeHThl Ul JI0Ka3aTelbCTBA CBOMX YTBEpPXKIEHU,
3aaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBaTh IIOJyYEHHbIE B XOJ€ pELICHHUs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIGHUBATh UX JOCTOBEPHOCTH, TPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATh IPUOOPETEHHBIH OIBIT;

OCYIIIECTBIISATh LEJICHAIIPABJICHHBIM MOUCK NEpEeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
npo¢eCCHOHATILHYIO Cpeay;

yMETh TIEPEHOCUTHh 3HAHWS B  TIO3HABATEIBHYID M  MPAKTHYECKYI0  00IacTH
KHU3HEIEeATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001aCTeH;

BBIJIBUTaTh HOBBIE MJIEHM, Mpe/UlaraTb OPUTMHAJIBHBIE MOAXOAbl M pPELIeHUs, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBATLCS B PA3IUYHBIX MCTOYHMKAaX HMH(OpManuu (TeKcTe yueOHOro mocoOus,
HAYYHO-TIOMYJISIPHON JMTEpaType, OMOJOTMUECKUX CIOBApsSIX M CHPABOYHHMKAX, KOMIIbIOTEPHBIX
0azax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
Npe/CTaBICHUs, KpUTUUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

dbopMynHpOBaTh 3ampOCHl M TMPHUMEHSATh pa3IHMYHBbIE METONIBI IPH IOWCKE W OTOOpe
O6uonornyeckoit MHGopMaIK, He0OX0IUMOH /7S BHITIOJIHEHUS YUeOHBIX 3a/1a4;

nproOpeTaTh ONBIT KCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAlIbHYI0 (GOpPMYy MpEACTaBIECHUS OHOJOTHYECKON
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYTroe);

WCIIOJIh30BaTh HAyYHBINM S3bIK B KA4eCTBE CPEJCTBA TpH paboTe C OWOIOTHYECKOM
uHpopMaLuel: TPUMEHITh XUMHUYECKHe, (PU3NYeCKHe U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmyrel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

BJIAJICTh HABBIKAMU PACIO3HABAHUS W 3allUTHl WHpOpMaNud, HWHOOPMAIIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OsJaieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBHAMU:

1) o6menmne:

OCYILECTBIIATh KOMMYHHKAIIUK BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBaTh B JUAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXKJIEHUS OTHOCHUTEJIBHO BBINOJHEHUs IIpeJylaraéMo 3ajadyd, YYHUTBIBATH WHTEPECHl U
COIJIACOBAHHOCTH MO3ULIUH IPYTUX YYaCTHUKOB JIMAJIOTa WM JUCKYCCHH);
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pacrio3HaBaTh HeBepOaJbHBIC CpeICTBa OOLICHMs, TMOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYAlUi, yMETh CMAryaTh KOH(MIUKTH U
BECTHU 1€PErOBOPBHI;

BJIAJCTh PA3JIMYHBIMU CIIOCOOAMM OOILEHUS M B3aUMOJEHCTBMSI, MOHMMATh HaMEpPEHUs
JPYruX JIOACH, MPOSIBIATh YBAXHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMynHpOBaTh CBOU BO3PAXKEHUS;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOYKY 3pEHHUs C HCIIOIb30BAHHUEM S3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

IOHUMAaTh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHON pabOThI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh PUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH peLLICHUH y4eOHOM 3aauu;

BbIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JESITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUSA 10 €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JACHCTBUM, PACIpPElNesATb POJIM C Yy4ETOM
MHEHUI Y4aCTHUKOB, 00CYKJ1aTh pE3yIbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIATh TO3UTHBHOE CTPAaTETUYECKOE IIOBEIEHUE B Pa3jIMYHBIX CHUTyalUsX,
HPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAaHUS [UI BBIABICHHMS NpoOJIeM M UX pEUIeHHs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble M CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJIE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO NEATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 3aJa4l B O0Opa30BaTENbHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYalMsIX;

CaMOCTOSITENIFHO COCTABJIATH IUJIAH PelIeHUs MpoOIeMbl ¢ YIETOM HMMEIOIIUXCS PECyPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO M TPOSIBICHUIO MIMPOKOM SPYIUILIMH B Pa3HBIX 00JIaCTIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIlaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJI€Th HAaBBIKAMU I103HABATEIbHON peQUIEKCUU KaK OCO3HAHUS COBEPUIAEMBIX JEHCTBUI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUIsl OLIEHKU CUTYalluH, BBIOOPA BEPHOT'O PEILICHMS;

YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IIPUHUMATb MOTHBBI U ApIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:
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NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATb MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATECIbHOCTH;
IIpU3HABaTh CBOE IIPABO U IPABO APYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULMU APYrOro 4eJI0BEKa.

INPEJIMETHBIE PE3YJIBTATDI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YypOBHE
BKJIIOYAIOT CrieluduuecKkue 1 yueOHoro npeamera «buoorusy HaydHbIe 3HAHHS, YMEHUS U
crocoObl JEeMCTBUH 110 OCBOCHMIO, MHTEpIpETalMd W HpeoOpa3sOoBaHUIO 3HAHUM, BHIbI
JEeSITeILHOCTH TI0 MOJYYECHHIO HOBOTO 3HAHHS M NPUMEHEHHIO 3HAHWW B PAa3NUYHBIX y4EOHBIX
CUTyallUsX, a TaKKe B pEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosyoruei. B
porpaMMe TpeAMETHBIE Pe3yNIbTaThl MPEICTABICHBI IO TOAaM O0yUCHHS.

[IpenmerHble pe3yabTaThl OCBOEHHs YyueOHoro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAY4YHOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeXHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KJIETKA,
opranusM, Merabosm3M (OOMEH BEHIECTB M MPEBpallleHHEe JSHEPruH), TOMeocTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHMBBIX  CHUCTEM, CaMOBOCIPOM3BEIECHHUE
(pempoIyKIHs), HACIECTBEHHOCTh, HI3MEHYHMBOCTh, POCT U Pa3BUTHUE;

yMeHHue wu3jiararb OHOJOTMUYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAasi, MyTallOHHas,
LEeHTpajbHas JormMa MoJeKyJIspHoW Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. H.
BaBuiosa) u yuenus (o neHTpax MHOI00oOpasusi U MPOMCXOXKACHUS KyIbTYpHbIX pactenuid H. U.
Baguiosa), onpenesnsTh rpaHUIbI KX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIa/leTh METOJaMH Hay4YHOTO MO3HAHMS B OMOJOIMHU: HaOJIOJEHHE M OIMCaHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBJICHUH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTH MEXIY HUCCIECAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYUYEHHBIX DPE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX TOHSTHA,
TEOPH U 3aKOHOB, YMEHHUE JIeaTh BBIBObI HA OCHOBAaHMU MOJIYYEHHBIX Pe3yIbTaTOB;

YMEHHUE BBIJENATh CYINIECTBEHHBIC MPHU3HAKH BUPYCOB, KIETOK MPOKAPHOT M JIYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTHU NPOLIECCOB: 0OMEHa BELIECTB U
NpeBpaIeHs] YHEPTUU B KIETKE, (OTOCHHTE3a, IIACTUYECKOTO M DHEPreTHIECKOro OOMeHa,
XEMOCHHTE3a, MUTO03a, Mei03a, OIIOJIOTBOPEHUS, Pa3MHOXKEHUS, UHIUBUAYATIBHOTO Pa3BUTHA
opranu3ma (OHTOTEHE3);

yYMEHUE NPUMEHSTH MOJTy4YE€HHbIE 3HAHUS I OOBSCHEHUs OMOJOTMYECKUX INPOLECCOB U
SIBIICHUH, JIJISl IPUHSTHS PAKTUIESCKUX PEIICHUH B MOBCETHEBHOMN YKU3HHU C IIETTBI0 00ECTICYCHUS
0€30IaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
TPaMOTHOTO TIOBEJICHHSI B OKPYXKAMOIIEH NPUPOMHOW cpeae, MOHMMaHUe HEO0OXOIMMOCTH
UCTIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ul pallOHAIBLHOIO
IPUPOIOTIOIB30BAHNS;

YMEHHUE pemaTh »3JIeMEHTapHbleé TIeHeTHYEeCKHe 33ayd Ha MOHO- M JAMTHOpPHIHOE
CKpELIMBaHME, CLEIUIEHHOE HAaCleI0BaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOIO CKPELIMBAHUS
JUIS IpeJICKa3aHMsI HAaClIeI0BAaHUS IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPATOpPHBIE M MpPaKTHYECKUEe paboThl, COONIOAATh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHUE KPUTHUYECKH OLIEHUBaThb M HHTEPIPETHPOBATH HH(OPMAIUIO OHOJIOTMYECKOrO
COJIepKaHUs, BKIIOYAIOLIYIO0 IICEBAOHAYYHbIE 3HAHMUA W3 Pa3IMYHBIX HMCTOYHHMKOB (CpeacTBa
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MaccoBO# MH(pOPMAaIUK, HAYYHO-TIONYJISIPHBIC MaTepPHaibl), STUYECKUE aCIIEKThl COBPEMEHHBIX
UCCIIEeJOBaHUN B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTHY;

YMEHHE CO3[aBaTh COOCTBEHHBbIC THCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001mas
Ouonornyeckyro HMH(GOpPMALUIO0 M3 HECKOJIbKMX HCTOYHHMKOB, T'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Kourpoabnblie IIpakrnuyeckue
n/n NMPoOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
bu6mmoreka [IOK
. brosorus kax Hayka 2 0 05 https://m.edso0o.ru/7f41c292
bubmuorexa [JOK
2 JKuBbl€ CUCTEMBI M KX OpraHu3alus 1 1 0 https://m.edsoo.ru/7f41c292
. bubmuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 0 1 https://m.eds0o.ru/7f41c292
bu6mmoreka [IOK
4 KuzHenesTenbHOCTh KIETKU 6 0 0 https://m.eds00.ru/7f41c292
5 PasMHOXEHUE U MTHAMBUAYATIbHOE Pa3BUTHE 5 0 1 bubnnoreka [JOK
OpTraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3BMEHYUBOCTD 5 0 15 bubmuorexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
v Cenexuus opranu3smMoB. OCHOBBI 3 1 0 bubnnorexka [JOK
OMOTEXHOJIOTHUHI https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
8 Peseproe Bpews . 0 0 https://m.edso00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 4
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11 KITACC

KounyecTBO YyacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne ni/m IpOrpaMMBbL Beero KOﬁHTpO.HbeIe HpﬁaRanecmle 06PA30BATEIbHBIC
padoThI padoTsI pecypch
bubnunorexa LIOK
1 IBOMIOHOHHA GHOTIOTHA J 1 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHNE U Pa3BUTHE KU3HU Ha 9 0 05 Bu6muoteka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 OpranusMEL 1 OKpY>KaIOmIas cpea S 0 1 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo01ecTBa ¥ 9KOJIOTHIECKHUE CUCTEMBI 9 1 0 https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
S Peseparoe spems 2 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 2.5
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IHOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
KoJsnuecTBo 4yacoB JJIeKTPOHHBbIE HU(PPOBHIE
Ne ni/m Tema YpoKa B Ko]—[Tpo,]n,]-[],[e HpaRanecxue oﬁpasosaTeJIbele
cero padoThI padoThI pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 0 0 https://m.edso00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1b1 TO3HAHUS )KUBOW TPUPOJIBI.
[IpakTuueckas padora Ne 1 «/cnons3oBanue bubnuoreka [IOK

2 1 0 0.5 _

Pa3IMYHBIX METOAOB IPU U3YyYEHUU https://m.eds00.ru/863e6122
OMOJIOTMIECKIX O0BEKTOBY

3 buonornueckue cucTeMsl, MPOLECCH U UX 1 1 0 bubnnoreka [JOK
U3Yy4YEHHE https://m.eds00.ru/863e6564

4 XuUMUYECKUH cocTaB KieTku. Bona u 1 0 0 bubmuorexa [JOK
MHUHEpaJIbHBIE COIU https://m.edso0o.ru/863e674e

bu6mmoreka [IOK

5 Bbenku. CoctaB u cTpoeHue O6eIKoB 1 0 0 https://m.edsoo.ru/863e6b72
depMeHThI — OHOJOTHYECKHE KaTaTnu3aTophI.

6 JlabopaTtopHas padota Ne 1 «3yuenue 1 0 05 bubnmnoreka [JOK
KaTaJIUTUYECKOM aKTUBHOCTH ()epMEHTOB (Ha ' https://m.eds00.ru/863e6b72
IpUMepe aMuIIa3bl WIK KaTajaasbl)»

bu6mmoreka [IOK

! YTaeBOL. JIAH eI . 0 0 https://m.eds00.ru/863e6870

bu6nmoreka [JOK

8 Hyxneunnosbie kucinorsl. AT® 1 0 0 https://m.edsoo.ru/863e6d5¢

9 Hcropust 1 METOTbI H3YUCHUSI KIIETKH. 1 0 0 bubnmoreka [JOK
Knerounas teopust https://m.eds00.ru/863e6e88

10 Kietka xak nejocTHas »KUBasg CUCTEMA 1 0 0

11 CrpoeHue 3yKapuOTHYECKON KIIETKH. 1 0 0.5 bubnmnoreka [JOK
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https://m.edsoo.ru/863e6122
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JlaGopaTtopHas pabota Ne 2 «M3yuenue
CTPOCHHMS KJIIETOK PACTCHUH, )KUBOTHBIX, TPHOOB
1 OaKkTepuii 0] MUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIperapaTax u ux OrmucaHue»

https://m.edsoo.ru/863e6ff0
https://m.edso00.ru/863e716¢

bubmuoreka [JOK

12 OOMeH BeIIECTB U META00IN3M 0 https://m.edsoo.ru/863766¢

bu6mmoreka [IOK

13 @otocuiTes. XemocunTes 0 https://m.edsoo0.ru/863e7c98

N bubmuorexa [JOK

14 JHEpreTHCCKHH 0bMeH 0 https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIETKHU. JleeHue KIeTKH.

15 Murto3. Jlaboparopnas pabota Ne 3 05 bubnuorexa [JOK
«HaOimronenne MuTO3a B KJIeTKaX KOHUYMKA ' https://m.edsoo.ru/863e7dc4
KOpeIlIKa JTyKa Ha TOTOBBIX MUKpPOITpernapaTax»

16 buocunres Oenka. Peakiiuss MaTpuyHOTO CUHTE3a 0 bubanorexa LIOK

' https://m.edsoo.ru/863e796e
bu6mmoreka [IOK

17 Tparcmsmus — buocrrTes Gemea 0 https://m.edsoo.ru/863e796e

bu6mmoreka [JOK

18 Hexnerounsie popmbl )KU3HU — BUPYCHI 0 https://m.edsoo.ru/863¢7540

bu6mmoreka [IOK

19 @OpMBI pa3MHOKEHUS OPTraHU3MOB 0 https://m.eds00.ru/863e81b6

https://m.edso0.ru/863e831e
. bu6mmoreka [JOK

20 Meidos 0 https://m.edsoo0.ru/863e7f4a
OO6pazoBanue U Pa3BUTHE MOJOBBIX KJIETOK.

21 OmnogotBopenue. Jlabopatopnas pabota Ne 4 05 bubnuotexa [JOK
«M3yueHne cTpoeHHS MOJTOBBIX KJIETOK HA ' https://m.eds00.ru/863e81b6
TOTOBBIX MUKpPOIIpemapaTax»

22 NuauBuayanbHOe pa3BUTHE OPraHU3MOB 0 bubmorexa [IOK

https://m.edso0.ru/863e8436

23 ['eneTnka — Hayka 0 HaCJlI€ICTBEHHOCTH U 0 bubmiorexa LIOK

https://m.edso00.ru/863e86f2
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https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
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U3MCHYHNBOCTH

24 3aKOHOMEPHOCTH HACIEAOBAHUS IPU3HAKOB. 1 0 bubnmoreka [JOK
MoHOTHOPHIHOE CKPEITUBAHUE https://m.eds00.ru/863e8878
JuruOpuHoe ckpermBanme. 3aKOH bubnnoreka [HOK

25 1 0 _

HE3aBUCUMOI'0 HACJIeA0BaHUs IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe HaClIeI0BaHHUE MTPU3HAKOB.
JIab oora Ne 5 «1
26 p;yzg,iz(;%ia;(fljofggpnﬂH(:(roglﬁillfslzpnnHoro 1 0.5 buGmorexa LIOK
' https://m.eds00.ru/863e8c60
CKpEIIHUBAHUS Y IPO30(HUITBI HA TOTOBBIX
MHUKpOIIpernapaTax»

27 I'enernka nona. HacnenoBanue npu3HaKos, 1 0 bubnnoreka [JOK
CLICTIJICHHBIX C TIOJIOM https://m.eds00.ru/863e8c60
N3menunBocTh. HeHacneacTBeHHas

. JIab 6ota Ne 6.
28 ;ZMGIZEII/ZO;(T)LH(biIK(;p?/IT(?IfI?(?I;I[ II/)IEM(;?H/U:OCTH 1 0.5 Eubmorexa IIOK
i o H ’ ' https://m.edso0.ru/863e8efe
MMOCTPOCHUE BAPUALIMOHHOTO Psifia U
BapHallMOHHON KPUBOM»

|t e g | s Biomona LK
p - yTau y p ' https://m.edso0.ru/863e8efe
TOTOBBIX MUKPOMpENapaTax»»

bu6mmoreka [IOK

30 T'eneruka uenosexa 1 0 https://m.eds00.ru/863e8d78
Pesepubliil ypok. O6006111€HIE TIO TEME

31 «HacnencTBeHHOCTh U U3MEHUYNBOCTD 1 0
OpraHU3MOB»

bu6mmoreka [IOK

32 Cenexiud kaK HayKa H IIPOLECC 1 0 https://m.edso00.ru/863e9214

33 MeTo1bl M JOCTUKEHHUSI CEIEKIIUU PACTEHUN U 1 0 bu6mmorexa [IOK
JKMBOTHBIX https://m.edso0.ru/863e9214

34 buorexHonorus kak orpaciib Ipou3BOJACTBA 1 0 bubmiorexa HOK

https://m.eds00.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 4
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11 KIIACC

KoaudecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Nen/m Tema ypoka B Konrpoabnusie Ilpakruueckne 00pa3oBaTe/IbHbIe
cero padoTbI padoThbI pecypcbl
N bubmuoreka [JOK
. IBOIIOLMS M METOMbI € M3YHCHH 1 0 0 https://m.edso00.ru/863ea20e
2 WcTopus pa3BuTHs npeacTaBieHuit 00 1 1 0 bubnmoreka [JOK
9BOJIIOLIMH https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 MukpooBostrows . 0 0 https://m.edsoo.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas eUHHUIA BUIa U
4 sporrornn. JlaboparopHast pabora Ne 1 1 0 05 bubnnoreka [JOK
«CpaBHEHHE BUJOB 110 MOPHOIOTUYECKOMY ' https://m.eds00.ru/863e99c6
KPUTEPHIO»
5 JIBroKyIue cuiiel (3eMeHTapHbIe (DAKTOPHI) 1 0 0 bubnnoreka [JOK
3BOIIOLUHU https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrecTBenHsbIit 0TOOp M €10 (hopMBI 1 0 0 https://m.edsoo.ru/863e9ed0
PesynbTaThl 5BOMONNN: TIPUCTIOCOOIEHHOCTh
7 OpraHu3MoOB U BHJI000pa3oBanue. JlabopaTopHas 1 0 05 bubnuotexa [JOK
pabota Ne 2 «Onucanue npucrnocoOJIeHHOCTH ' https://m.edso0o.ru/863e9fde
Oopranusma 1 €€ OTHOCHUTEILHOTO XapaKTepay
bu6mmoreka [JOK
8 Hanpasnenus u myTu MaKpOdBOJIIOIHH 1 0 0 https://m.edsoo.ru/863e9c e
9 HeoOpatumocTs 3BOTIONNN 1 0 0
10 Ucrtopus xu3Hu Ha 3emiie U METObI €€ 1 0 0
W3YYCHHUS
bubmuorexa [JOK
11 ['umoTe3p! MPOUCXOXKICHHS )KU3HU Ha 3eMite 1 0 0 https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe )u3HM Ha 3eMJie 110 3paM U NepuoiaMm 1 0 0 bubmiorexa HOK

https://m.edsoo.ru/863eabbe
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OCHOBHBIE 3TaIbI 9BOJJIOIHUHU PACTUTCIIBHOI'O U

*KUBOTHOTO Mupa. [IpakTrueckas padora Ne 1 bubnnoreka [HOK

13 . 0.5 _

«M3yueHne UCKOMaeMbIX OCTAaTKOB PACTCHUH U https://m.edso0.ru/863ea8bc
KUBOTHBIX B KOJUICKIIHSIX)

14 CoBpeMeHHas cHCTeMa OPTaHUYEeCKOTr0 MUpPa 0 bubmorexa LIOK
https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK

15 DBOJIIOLMS YeJIOBEKa (aHTPOTOTEHE3) 0 https://m.eds0o.ru/863eac2c
bu6mmoreka [IOK

16 JIBmxymiue cuibl (pakTophl) aHTPONOTeHe3a 0 https://m.edsoo.ru/863ead44

17 OcCHOBHBbIE CTaIUU 3BOJIIOLUHU YEJIOBEKA 0

UenoBeyeckue pacsl U NPUPOIHBIC aJaNTALIUN bubnuorexa [JOK
18 0 .

4eJI0BEKa https://m.edsoo.ru/863eaea2
19 PesepBHEIil ypok. O000IICHHE 10 TEME 0

«BO3HUKHOBEHHE U Pa3BUTHUE KU3HU Ha 3eMIIe»

20 OKoJorus Kak HayKa 0
bubmuorexa [JOK

21 Cpenbl 00MTaHUS U SKOJIOTUYECKHE (PaKTOPHI 0 https://m.edsoo.ru/863eafec

AbGuotnueckue daxkrtopsl. JlabopaTtopHast pabora
Ne 3. «M 0
« Uop(bonomqecxne 0COOCHHOCTH Bu6morexa LIOK
22 pacTeHMil U3 pa3HbIX MECT OOUTAHUSY. 0.5 .
https://m.edso0o.ru/863eb10e
Jlaboparopnas padota Ne 4. «BnusiHue cBeta Ha
POCT ¥ pa3BUTHE YEPEHKOB KOJICYCa»
bu6mmoreka [IOK
23 buotmcckne paxroper 0 https://m.eds00.ru/863eb348
DKOJOTHYECKHE XapaKTEPUCTHUKU TOMYIISALINH.
24 [Tpaktrueckas padota Ne 2 «Ilogcuér 05
TJIOTHOCTH TIOMYJISIIIAKA Pa3HbIX BUJIOB '
pacTeHui»
bu6mmorexa [IOK
25 Coo0recTBa OpraHU3MOB — OHOIIEHO3 0 https://m.edsoo.ru/863eb46a
26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 0 bubnmnoreka [JOK

26



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a

OCHOBHBIC IOKA3aTCIU SKOCUCTEMEL.

https://m.edsoo.ru/863eb46a

bubmuorexa [JOK

27 Dkonorndeckue nupamuapl. CBoMCTBa 1 0 https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 [TpupoiHbIE S5KOCUCTEMBI 1 0
29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1 0
30 buocdepa — rinobdanpHas 3xocucTeMa 3eMiIu 1 0 Eggs?ﬁgfgszgroug%ebb%
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHMochepsl 1 0 ]hstlfr?;:I/I}Ir?f:cIi(sacJESEG%b 416
32 YenosedecTBo B Onocdepe 3emiu 1 0
33 CocyniecTBOBaHHE TPUPOJIBI M YSIOBEYCCTBA 1 0 EH6J,IHOTeKa LOK
https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O600111€HIE TEMBI 1 0
«Co0011IecTBa M SKOJIOTUICCKHE CUCTEMBD»
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5
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YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOT'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI UIAA YYEHUKA

* buonorus 10 kimace / [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /ITox pex.
[Taceunuka B.B., Akunonepnoe obmectso «M3narensctBo «lIpocsemmenne»

* buonorus / [laceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /ITox pex. [Taceunuka
B.B., Akunonepnoe obmiectso «M3narenpctBo «lIpocBemienue»

* buosnorus, 11 xnacc/ [Naceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /Ilox pen.
[Taceunuka B.B., Akunonepnoe obmectso «M3narensctBo «lIpocsemmenne»

METOAUYECKHUE MATEPHAJIBI VI YYUTEJIA

Metoanueckoe nocodue Ilox pen. ITaceunuka B.B., AkunonepHoe o6mectBo «3mareascTBo
«IIpocBemenune»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.sbio.info
http://www.darwin.museum.ru
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ITpunoxxenue 1
K paboueli mporpamMmme y9eOHOTO TIpeaMeTa
«BHOJIOT'US»

MNPUMEPHBIE OHEHOYHBIE MATEPUAJIbBI
2023-2024 yuyedHblii roa

10 kaace
Bxoanasi koHTpoJIbHAsA padoTa
Bapuantl

1. Kak Ha3bIBal0TCs /IBE OJIMHAKOBBIC 110 pazMepaM U (hopMe XpOMOCOMBbI, 00pa3yrolue napbl?
A) romo3urotHeiMu b) romonornuasiMu B) rereponioruunsie ') annenbHbie
2. Yeoenune /IHK npoucxoaur Ha ypoBHE OpraHU3aLMH )KU3HU
A) xnerounoM b) monekynsapHom B) oprano-tkanesom I') oprannu3MeHHOM
3. Berasbre B TekeT «/IHK» mponyiieHHble TEpMUHBI U3 MPEATI0KEHHOTO NEPeYHs, UCIOJIb3Ys
JUIs 3TOr0 IH(POBBIE 0003HAYCHHSI. 3ANHIIUTE B TEKCT HU(PHI BRIOPAaHHBIX OTBETOB, a 3aTEM
HOJYYMBILIYIOCS TOCIEI0BAaTEIbHOCTh IM(p (MO TEKCTy) BINUUIMTE B HPUBEAEHHYIO HMXKE
Ta0HILy.

Monekyna JIHK — 6uononumep, MOHOMEpaMH KOTOPOTO CITy>Kat (A). B cocras
MOHOMEpA BXOJAAT OCTaTOK (hOCPOPHON KHUCIOTHI, MATUYIIIEPOIHBIN caxap — (b) n
a30TUCTOE OCHOBaHUE. A3OTHCTBIX OCHOBAaHUM BCEr0 4YEThIpe: aJ€HHH, T'yaHWH, LIUTO3UH U

(B). Bonpmas vacte IHK cocpemorodena B sape, a HEOObIIHE €€ KOJIMYECTBA
HaxoJATCs] B MUTOXOHAPUSX U D).

[NEPEYEHb TEPMIMHOB:

1) Pubo3a, 2) amuHOKHUCIIOTa, 3) pudocoma, 4) yparui,
5) nykneotus, 6) ne3okcuprbo3a, 7) miaactuaa, 8) THMUH

4. B anpe kietku aucta Tomara 24 xpoMocombl. CKOJIBKO XPOMOCOM OYZET B Spe KIETKH
KOpHS1 TOMaTa 1nocje ee JeneHus?
A)12 B)24 B)36 I)48

5. YcTaHOBUTE COOTBETCTBUE MEXIY ITPU3HAKaMU OOMEHA BEIIECTB U €T0 dTalaMH.
A. BertecTBa OKHUCISIOTCS 1. ITnactuueckuii 0OMeH
b. BemecrBa cuHTE3UpYIOTCS 2. DHepreTuyecKkuit oOMeH
B. Dueprus 3anacaercs B monekynax AT®
I'. DHeprus pacxoayercs
1. B mpotiecce y4acTBYIOT puOOCOMBI
E. B mpouecce yuacTByrOT MUTOXOHIPUU
6. I'en, onpenensArONINil JICHb, TOMHHHPYET HaJ paboTOCIOCOOHOCTRIO. ECTh momo3penue, uro
Emens u3 ckazku «[lo mryubeMy BeneHHIO» TreTepo3uroreH. MokeT Ju OBITh Takoe, eclu
M3BECTHO, YTO MaTh EMenu Oblita paboTsiei, a 0Tell — OYeHb JICHUBBIN?
7. KOH’BIOFaLII/IH XpOMOCOM IMPOUCXOOHUT B

A) nmpodaze murosza; b) npodase I meiioza; B) anadaze murosa; ') mpodaze Il metioza
8. Cxonbko monekyn JTHK conepxurcs B 0qHOM Xpomatuie?

A)omna; b) nee; B) mHOTO
9. Ecim nens /IHK conepxxut 34 % HykneoTuaoB A, TO 4eMy JOJDKHO PABHATHCS KOJIUYECTBO
r?
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14.

A) 34 %, b) 32 %, B) 16 %, I') 68 %.
10. Kakoe u3 nepeuucienuvix coedunenuti He exooum 6 cocmae JJHK
A) tumuH,  bB) ocrarok gocdopHoit kucnorel,  B) amenun, ') pubosa

11. I'me mpoxoaut cBeToBas ¢aza porocunTesa?

A) B Tunakougax  b) B cTpoMe xsoporiacta

B) Ha moBepXHOCTH TMCTOBOM IIaCTUHBI  [') BCe OTBETHI BEPHBI
12. Ha3Banwue npoiiecca o0pa3oBaHusl IEPBUIHON CTPYKTYPHI Oenka?

A) tparckpunius; b) nuccumunsanus; B) Tpancasanms;

I') nonumepusanus; 1) peaymnaukanus
13. Onpenenure heHOTHNMYECKUI IPU3HAK PaCTEHUs ropoxa ¢ reHoTunoM aaBb (cemena skenteie — A,
3eJIeHbIe — a, TIIafKue — B, MopiuHucTHIE — b):
A) ceMeHa 3eeHbIC TIANIKKE; b) ceMeHa 3eleHbIe MOPIIHHKUCTHIC;
B) cemena xenthie riaaakue; ') ceMeHa KenThie MOPIIHHUCTHIC.
CKOJIBKO ayTOCOM COAEPKUT CIIEPMATO30M/] YeJIOBeKa?

A) 44; b) 46; B) 22; )23

15. 'erotun 3710 - .....
A) COBOKYIHOCTh BCEX BHEIIHUX U BHYTPEHHHUX IPU3HAKOB U CBONCTB OpraHU3M;
b) coBokymHOCTB Bcex reHOB OpraHu3Ma; B) COBOKYITHOCTH BHEIIHUX CBOWMCTB OpraHHU3Ma
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1.

BxoaHasi KOHTpoJIbHAsA padoTa

BapuanTt2

PaccmoTpute Tabnuiy «YpoBHU OpraHU3alyy )KUBOH MIPUPOIBD» U 3aTOJTHUTE MYCTYIO STUYCHKY,
BIIMCAB COOTBETCTBYIOIIMN TEPMHUH.

YpoBeHb IIpumep
Pennukamus JJTHK
ITonyaIMOHHO-BUOBOU O3epHas JIArynKa Me4eT UKpy

2. Kakue reHbl nposIBISIFOT CBOE JICHCTBUE B TIEPBOM THOPHIHOM ITOKOJIEHUH?
A) Annensubie b) Jlomunantaeie B) PeneccuBnbie I') cuierientbie

3. BcraBbTe B TekcT «benkuy npomyiieHHble TEPMUHBI U3 IPEI0AKEHHOTO EPEUHs], UCIIONb3YsI
I 3TOro IH(pOoBBIE 0003HAUCHHS. 3aNHUIIUTE B TEKCT HU(PHI BRIOPAaHHBIX OTBETOB, a 3aTEM
HOJYYMBILIYIOCS IOCIEI0BAaTEIbHOCTh IM(p (MO TEKCTy) BNULIMTE B NPUBEAEHHYIO HMXKE
Ta0HILy.

Mounekyibl O€IKOB COCTOST U3 OOJIBIIOrO YHUCIIa MOJIEKYJI (A), coenMHEHHBIX B IJIMHHBIC LIETH 32
c4étT 00pa3oBaHUsS MHOXECTBA (B) cBs3eil. bonbMMHCTBO OEIKOBBIX HUTEH 3aKpydYUBAIOTCS B
CHHpab, KOTOpask MOXKET MPUHATE (HopMy (B) Iloxg neiicTBrieM TeMmepaTrypsl WM XUMAIECKUX

BCHICCTB TAKHC MPOCTPAHCTBEHHLIC CTPYKTYPBhI MOT'YT pa3spyliaTbCs. I[aHHOG SIBJICHUC TOJIYYHJIO HAa3BaHUEC

. (Y
[NEPEYEHb TEPMIMHOB:

1) I'mo6yna, 2) riaroko3a, 3) aMHHOKHUCIOTa, 4) BOAOpOIHAS,
5) mentuanas, 6) XxpoMocoMma, 7) auccormanus, 8) qeHaTyparus

4, CoxpaHeHH€e HACJIEACTBEHHON HHPOPMAIIMH MaTEPUHCKOM KIIETKH y JIOYEPHUX KIIETOK
IIPOMCXOIUT B PE3YJIbTATE

A) muro3a B) meiio3a B) omomorBopenuss 1) meneHus [UTOMIa3MBbI
5. YCTaHOBHUTE COOTBETCTBHE MEXAY MPOIECCAMH, XapaKTEepHBIMH s (DOTOCHHTE3a W
JHEPreTHYECKOro OOMEHa BEIECTB.

A. Ilornomenue cera 1. OuepreTuueckuii 0OMeH

b. Oxucnennre NMpoBUHOTPAAHON KUCIOTBI 2. ®oTocuHTE3

B. Boigenenue yriekuciioro ra3a u BoJbl

I'. Cunre3 monexkyn AT® 3a cueT XMMUYECKON SHEPTUU

J. Cuntes monexyn AT® 3a cuet sHepruu ceera

E. CunTe3 yrineBosoB U3 yrieKucioro rasa

6. Kakme mapel HamOoiee BBITOAHO CKPEMIMBATH ISl MOJNYYSHHS TUTATUHOBBIX JIMCHII, €CITH
IUIATUHOBOCTh JIOMMHUPYET HaJx cepeOpUCTOCThIO, HO B TOMO3UIOTHOM COCTOSIHUM T€H
MJIATHHOBOCTH BBI3BIBACT THOENH 3apo/IbIiia?

7. B Meiio3e MaTepuHCKas KIeTKa 00pa3yeT
A) 2 noyepHue TUTUIOUIHEIC KIIETKU; b) 4 rarouaHble qouepHUe KIETKH;
B) 4 munuionnHkie nouepHue KineTku; ') 2 MoIoBbIe raluIONIHbIE KIIETKU
8. Jlist uero HEOOXO MM KPOCCUHIOBEP?
A) m1s BOCCO3MaHUs TUILTOWIHOTO Habopa XxpomocoM; b) mis pacmmpeHus pasHOOOpas3us MOJIOBBIX
KIETOK; B) s akkyMyJIsIuu SHEPTUH
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9. Eciiu nens JIHK conepxut 17 % HyKII€OTHIOB A, TO Y€MY OKHO PABHATHCS KOJUYECTBO
r?

A) 34 %, b) 32 %, B) 33 %, I') 50 %.
10. Kakoe 13 nepeynciaeHHbIX COeTUHEHUI He BXOIUT B coctaB PHK?
A) TUMUH, b) ocratok ¢ocdopHoit kucnoTel,  B) ypanumn, I') pubo3a

11. I'me mpoxoaut TemMHOBas ¢aza porocunTeza?
A) B Tunakougax  b) B ctpoMe xsoporiacta
B) Ha moBepXHOCTH TUCTOBOM TuIacTUHBl ') Bce OTBETHI BEPHBI
12. Ilpouecc cunresa mosuexyinsl ”PHK na yuactke monexynsr IHK sTo0. ..
A) tparckpunius; b) nuccumunsanuys; B) Tpancsanms;
I') nonumepusanus; 1) penymaukanus
13. Ompenenure (EHOTUIMYESCKHN TNPH3HAK PAacTeHUil ropoxa ¢ reHoturnom AaBb (cemena

JKENThIE — A, 3eJICHbBIC — a, TaaKkue — B, MopimuHuCThIE — D):

A) cemeHa 3eJIeHbIe MOPIIMHUCTHIE; b) cemMeHa yKenTbie MOPIIUHHCTHIC,
B) cemena 3enenble rinajkue; I') ceMeHa jxenThie TIIaJKuE.

14. CxonbKO ayTOCOM COJICPKUT SHIIEKIIETKA YeIoBeKa?
A)22; b) 23; B) 44; I') 46
15. denoTum 310 - ...
A) COBOKYITHOCTb BCEX '€HOB OpraHu3Ma; b) COBOKYITHOCTh BHEIIHUX CBOMCTB OpraHU3Ma;
B) coBOKymHOCTH BceX BHEIIHUX U BHYTPEHHUX MPU3HAKOB U CBOMCTB OpraHu3Ma
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Hrorosasi koHTpoJibHasi pabora mo ouosornu 10 kinace 1 Bapuanr

1. BoiOepuTe mosi0:keHHe COBpeMEeHHOM KJIeTOYHOH TeoOpuH.

a) HOBBIE KJIETKH 00pa3yIOTCsl U3 MEXKKJIETOYHOT'O BEIIECTBA

0) pa3IuyaroT MPOKAPUOTUUECKHUE U 3YKAPUOTUUECKUE KIETKU
B) KJIETKM BCEX OPTaHW3MOB OJMHAKOBHI IO CTPOSHUIO, XMMHUYECKOMY COCTaBy W IpoIlleccam
KU3ZHEIEATEIIEHOCTH
I') Pa3MHOXCHHE KJIETOK MPOMCXOJIUT MyTEM HMX JEJICHUs, KaKaas HOBas KIETKa oOpasyercs B
pe3ynbTaTe IeIeHUs] UCXOTHOU KIETKU
2. Kak Ha3pIBalOT mnpouecc, KOTOPBbIii MokeT ObITH 3alHCaH B BHJE CJelyHoIei
XHMHMYECKOH peakuuu?

6CO2 + 6H,0=>CgH1206 + 602

a) OuocuHTe3 Oenka 0) BeIICIICHHE B) JAbIXaHUE r) oTOCHHTE3
3. Ilepemaua wundopManuu o0 NPHU3HAKAX, CBOHCTBaAX W (PYHKOHMAX OpraHusMa u3
MOKOJIEHHS B MOKOJIEHHE — 3TO

a) oOMeH BemecTB  0) pa3IpakMMOCTh B) HACICACTBEHHOCTh T') IPHUCIIOCOOJICHHOCTh
4. Ha pucyHke wu3o0paxéH BapHaMOHHBIA psAx JgucTbeB JaBpoBuinHu. Kakyio
H3MEHYUBOCTH OH WLIIOCTPUpYyeT?

a) MYTaIlMOHHYIO

0) COOTHOCUTENBHYIO
B) KOMOWHATUBHYIO

I') MOJU(PHUKAITMOHHYIO

5. Yem xapakTepusyercs njacTudeckuii o0Men? BoiGeprTe Tpu BepHBIX 0TBETA U3 LIECTH.
a) CUHTE3MPYIOTCSl OPraHUYECKUE BEIeCTBA
0) opraHuYecKue BeIeCTBa OKUCISIOTCS
B) KOHEYHBIMU MIPOAYKTAMH OOMEHa SBIISIOTCS YTICKUCIBINA ra3 U BoJa
I') OCYILECTBIIIETCS] HA prubOCOMax, B XJIOpoIUIacTax, Ha MeMOpaHax
1) DHEpTrusi 0CBOOOXKAAeTCs U 3aracaercs B Mojiekynax ATO
e) sHeprus, 3anacéHHas B AT®, notpebisiercs
6. HaiiinTe omm0Kku B NpUBEeAEHHOM TeKCcTe, HCIIPABbTE HX.
a) Bce xuBbIe OpraHU3MBbl - )KUBOTHBIE, pacT€HUs, IPUObI, OAaKTEPUH, BUPYCHI - COCTOST U3
KJIETOK.
0) JIroOble KIETKH UMEIOT MIa3MaTHYECKYI0 MEMOpPaHy.
B) CHapyxu oT MeMOpaHbl y KIJIETOK >XUBBIX OPraHM3MOB MMEETCS >KECTKas KJIeTOYHas
CTEHKa.
r) Bo Bcex kieTkax umeercs sapo.
n) B kmerodHoM szpe HAXOIWUTCA TEHETUYSCKUU
MaTepuai KIeTku - mosekyisl JJHK.
7. Kakoif Hay4YHbIH MeTo] WIJIIOCTPUPYET CIOKeT
KAPTHHBI FOJVIAHACKOT0 Xya0:xHuKa 5. CTena
«Ilyabe»?
a) MOJICIIMPOBAaHNE
0) u3mepeHue
B) 9KCIIEPUMEHT
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r) abcTparupoBaHue

8. Mexay o0beKTaMH W TMPOIECCAMH, YKA3AHHBIMH B CTOJIOIAX NPUBEIEHHOW HMKe
Ta0JuUbl, UMeeTCsl omnpenejéHHasi cBsA3b. Kakoe moHsiTHe cilelyeT BIUCATH HA MeCTO
NpoIycKa B 3Toi Tadauue?

O0bexT DyHKUUsA
a) KJIETOYHbI UMMYHHUTET
) - AT®
0) xpaneHnue nHHOpMAIHH
B) pa3MHOXEHHUE
I'emormoOuH Tpancnopt raza
I') HAKOIUICHHUE YHEPTHH

9. Kakas craaust MUTO03a N300pakeHa HA PUCYHKe

a) meragaza
0) uarepdaza
B) aHa¢aza

r) mpodasa

10. BeJsiok coctout u3 300 amuHOKHCI0T. CKOIBKO HYKJI€OTHI0B B I'eHe, KOTOPBIH CJIYKHUT
MaTpHuei 1Jis1 CHHTe3a 3Toro oeaka?

a) 300 6) 600 B) 900 r) 1500
11. B ocHoBe 00pa3oBaHus ABYX XPOMATH/ B OIHOIi XpOMOCOMe JIeKUT Npouece
a) coopku 6enka  0) cunte3 PHK  B) Tpancnsus r) camoyaBoenue JTHK

12. TIpu reHOMHBIX MYTAIMAX MPOUCXOASAT U3MEHEHHSA
a) yKciaa XpOMOCOM B T€HOTHUIIE OCOOH
0) CTPYKTYpHI SJIEPHBIX XPOMOCOM
B) coueTaHMs HyKJIeoTua0B B Mosekyie JTHK
I') MEXaHM3Ma KPOCCUHTOBEpa B Ipodaze Meiio3a
13. Kakoe u3 mepe4mcieHHbIX 3200/1eBaHHIl Yel0BeKAa BbI3BAHO HEKJIETOYHbIMHU (hopMamm
JKU3HHN?
a) CIINJ{ ©) TyOGepkyne3 B) AU3EHTEpUs T) Xoliepa
14. KoiuyecTBO rpynn cuenieHusi FeHOB Y OPraHU3MOB 3aBUCUT OT YHUCJIA
a) map rOMOJIOTMYHBIX XpPOMOCOM  0) aJlJIe/IbHBIX T€HOB
B) TOMUHAHTHBIX reHoB  T) mosekyn JJHK B sinpe knerku
15. ®parmenT u-PHK nmeer cieayrouyro nociea0BaTe1bHOCTh HYKJIEOTHI0B:

A-Y-A-II-I-II-Y-T'-Y-A-T-II. Omnpenenure 1nocjiea0BaTeJbHOCTL HYKJIECOTHAOB Ha
xoaupymowmei nenu JJTHK, yncio kogonos u-PHK u uncio moaexya t-PHK, yyacrByrommux
B OMOCHHTe3e JaHHOT0 MOJIUIeNTHA.
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HTorosasi KOHTpPoJIbHAsSI padoTa mo 6mosoruu 10 kiace 2 BapuaHt

1. OaHo U3 M0/10KeHH i KIeTOYHOH Teopuu -
a) KJICTOYHbIE MEMOpaHbl 00pa30BaHbl OCIKAMU U JIUITHIaAMHU
0) Bce peakIK B KJIETKaX OCYIIECTBISIOTCS IPU yuyacTuu GepMEHTOB
B) KJIETKH OJJTHOKJIETOUHBIX OPraHU3MOB MPEACTABISIOT COOOM 1I€TOCTHBIN OpraHu3M
I') KJIETKa- OCHOBHAS €/IMHULIA CTPOCHHSI U PA3BUTHUS BCEX KUBBIX OPraHU3MOB
2. Kaxk Ha3bIBalOT nmpouecc, KOTOPbId MOKeT ObITh 3aNMCAH B BU/IE CJeAyIOIIeH
XHMHUYeCKOH peakunu?

CeH1206 + 602 + 36 AA® — 6CO2 + 6H20 + 36 ATD®

a) a9poOHOE JbIXaHHE 0) MIMKOJIH3 B) GOTOCHHTE3 r) OmocuHTe3 Oenka
3. B pesyabTtare ¢oTo/u3a BoAbI B poiuecce (poTOCHHTE3a 00pa3yoTcs

a) IPOTOHBI, JIEKTPOHBI U KUCIOPOA  0) MOJIEKYJIbI INIIOKO3BI

B) Mosiekysibl AT® 1) mosekynsl CO2

4. HaiiguTe OIIMOKH B MPUBEAEHHOM TeKCTe, HCIIPaBbTE MX.

a) [Ipu IpIXaHUU CUHTE3UPYETCS TIIIOK03a Yepe3 Psil MOCIeI0BATEIbHBIX ATATIOB.

0) Ha HexoTOpBIX 3Tanax SHepris XUMHUYECKUX CBSI3€H TITFOKO3BI UCHOIB3yeTcs st cuaTe3a ATO.

B) JlpIXaHNE HAYMHACTCS C COSTMHEHHS IBYX MOJIEKYJ MUPOBUHOTPATHOMN KUCIOTHI.

r) [lepBu4HBIi MpoIecC OECKUCIOPOTHOTO AbIXaHUS IPOUCXOAUT B IIUTOILIA3ME.

1) B pesynbrare aToro apixanust 00pazyroTcs ase MojeKkyibsl ATO.

¢) KoneunbiM sTamoM mukia sBIsieTCS OKUCIHTENbHOE (OChOpUIMpoBaHHe, HA KOTOPOE PacXOIyeTcs
sueprust ATOD.

5. Ceslek1Iusl KaK OMOJIOrHYeCKasi HAYKA UCCJIeyeT:

a) 3aKOHOMEPHOCTH HACIEACTBEHHOCTH U U3MEHYUBOCTH

0) MUKPO3BOJTIOIMOHHBIC IPOIIECCHI, TPUBOISAIINE K 00pPa30BaHUIO HOBBIX BUJIOB B PUPOJIC

B) MPOMBIIIJICHHBIE METOJbI TOJYYEHHS aMHHOKHCIOT, OENIKOB M JPYrUX BEIIeCTB C
WCIIOJIb30BAHHEM MUKPOOPTaHU3MOB

T) METOIbl CO3JaHusl TUOPUIHBIX (HOPM, COPTOB PACTCHHI, MOPOJ >KUBOTHBIX U IITAMMOB
MHKPOOPTaHU3MOB

6. Bbi0epuTe TpH BepHBIX 0TBeTa U3 lecTH. B xo1e kaTabousma.

a) CHHTE3UPYIOTCSl KPYITHBIE OPTaHMYECKUE MOJIEKYIbl  0O) BBIACISICTCS DHEPTHUs

B) TOIJIONIAETCS DHEPTHUS r) pacnagaetcst ATD

n) cunresupyercsa ATO €) pacnajarTcs OpraHM4ecKHe BEeIIeCTBa
7. Ha pucyHKe MOKa3aHo CTpoeHue Teja kupada. Kakyio u3MeHYHBOCTH OH WLTIOCTPUPYET?

a) MOAU(PHUKAITMOHHYIO
0) MyTallMOHHYIO

B) KOMOWHATUBHYIO

') COOTHOCHUTEIbHYIO

8. UeM KJIeTKH NMPOKAPUOT OTJIMYAITCH OT KJIETOK 3yKapuor? Bnibepute Tpu BepHBIX
OTBeTA U3 IIECTH.
a) OTCYTCTBUEM MOp(osIornuecKd 000COOICHHOTO sIpa
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0) HaTMYUEM B IUTOIIa3Me PUOOCOM

B) OKHCJICHUEM MUTATEIbHBIX BEIIECTB B MUTOXOHJPUSX

I') HAUIMYUEM JIBIKCHHSI TUTOILIa3MbI

1) IPUCYTCTBUEM KOJIBLIEBOM XPOMOCOMBI, KOTOPAasi HAXOAUTCS B IUTOILIa3Me

€) BBIIMOJIHEHUEM TUIa3MaTHYeCKOil MeMOpaHoi (pyHKINI M€M6paHHBIX OpPraHoOU/I0B

9. Kakas ¢a3a meiio3a u3o0paskeHa Ha pUCyHKe? s
a) meragasa | / \
0) mpodasa | —— ==
B) anadasa | \ /
r) metadasa Il L S

10. Mexny o0beKTaMM M NPOLECCAMH, YKAa3aHHBIMM B CTOJIOIAX NPHUBEIEHHON HUKe
Ta0JMUbI, UMeeTCs1 onpeneJéHHasi cBA3b. Kakoe moHsATHe cijieqyeT BOMCATh HA MeECTO

NMPoONycKa B 3TOM Tadamnue?

O0beKT IIpouecc
a) obecrieeHHe KIETOK SHepruci TPHK [lepeHOC aMHHOKHUCIIOT K MECTY COOPKH
0) oOpa3oBaHue pHOOCOM B KIIETKE
B) epeHoc uHpopmanuu Kk pubocomam
) ep opmaumu K p WPHK

I') peryJisiliis pocTa 1 JIeJIeHUsI KIETOK

11. IlepBb1ii 3axoH I'. Menaesst Ha3bIBaeTcs 3aKOHOM

a) pacierieHus 0) He3aBUCUMOTO HACIICI0OBAHUS
B) CIEIJICHHOTO HACJICIOBaHUsI T) €AMHOOOpa3us
12. MocTpoiiTe MoOCA€A0BATEILHOCTD PEAKIIUI TPAHCIISIINHA:
a) [Ipucoenuuenune amuaokuciaoTel K TPHK
6) OxoH4aHHE CHHTE3a Oelka
B) CoenvHEeHUE KO/I0HA C aHTUKOJOHOM
r) Hauano cuHTe3a moiunenTuaHou 1enu Ha pudocome
1) Y IIMHEeHHE TTONUIETTHIHON 1eTn
e) [Ipucoenunenne nPHK x pubocome
13. KeHmmHa BBIXOAMT 3aMyXk 3a OosqbHOro remoduiameii. Kakumu Oyaytr neru, eciam
JKEeHIIMHA 3/I0POBA M He HeceT reH reMoguInm
a) Bce JIETH 3/I0POBHI  0) OOJbHBIE TOJIBKO MATbUUKH
B) OOJIbHBIE TOJIBKO JIEBOYKU T) OOJIbHBIC U MATBUYUKHU U JICBOUKH
14. B npoOupke ¢ pactBopom xJiopoduiiia GoTocHHTE3 He MPOUCXOAUT, TAK KAK IJIs ITOr0
npoiecca Heo0XxoAuM HA00p (pepMeHTOB, PACTOI0KEHHBIX HA
a) KpUCTaX MUTOXOHAPUI
0) rpaHax XJIOPOILJIACTOB
B) DH/IOIJIA3MATHYECKON CETH
I) Ia3MaTH4YeCKOi MeMOpaHe
15. ®parment HykigeoTuaHoil unenu JIHK wunmeer mnocienoBarenbHocth A-A-I'-T-T'-A-LI.

Omnpenesnre HYKJICOTHAHYIO I0C/IEI0BATEIbHOCTh BTOPOH nenmu M o0mee 4YHCIO
BOJOPO/IHBIX CBsi3eill, KOTOpble o00pa3ylTcsi Mexay AByMsa uensiMu. OObsicHUTe
NoJIy4eHHbIe pe3yJbTaThl.
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11 kaace
Bxoanasi KOHTpPoOJIbHAs padoTa 1Mo GMOeJIOTHHN
Bapuanr-1

1. Kakoii ypoBeHb OpPraHu3amuM KUBOIO CJYKHT OCHOBHBIM OO0BEKTOM M3Yy4YeHHUSI
HUTOJIOTHH?
a) Knerounsriit 6) [TonynsnuonHo-Bu10BOM B) bruoreonenotudeckuii r) buocdepHsrii
2. Hemenkue yuennie M. Illneiinen u T. IIBanH, 00001HB HJeH Pa3HBLIX Y4YEHBIX,
chopmysmpoBain
a) 3aKOH 3apOBIIIEBOI0 CXOJCTBAa 0) XpOMOCOMHYIO TEOPHUIO HACIIECTBEHHOCTU
B) KJIETOYHYIO TEOPHIO T') 3aKOH FTOMOJIOTMYECKUX PSAIOB
3. Monomepamu 0ejika IBJISIIOTCSA
a) aMHMHOKHUCJIOTHI 0) MOHOCAXapHu/Ibl B) )KUPHBIC KUCIIOTHI T') HYKJICOTHIbI
4. ®a3a 1ejieHUus KJIeTKHU, B KOTOPOl XpOMATH/IbI PACXOASTCH K MOJII0CAM
a) metadasa 0) npodasa B) anadaza r) Tenodasa
5. Opranusmsbl, KJ1eTKH KOTOPbIX He HMEKT 000C00JIeHHOT 0 SiApa, - 3TO
a) BUPYCHI 0) IPOKAPUOTHI B) 3YKapUOTHI T') TPUOBI
6. ¥ pacreHmuii, moJIy4eHHBIX IIyT€M BereTATUBHOTO PA3MHOKEHHUS
a) MOBBIIIAETCS a/IaNTaUs K HOBBIM yCIIOBHSIM
0) HaOOp TEHOB UJCHTUYEH POAUTEIBCKOMY
B) MPOSIBISIECTCSI KOMOMHATUBHAS U3MEHYHBOCTh
I') IOSIBJISICTCS. MHOT'O HOBBIX IIPHU3HAKOB
7. CKoJIbKO XpOMOCOM OyIeT COJep:KAThCS B KJETKAX KOXH YeTBEPTOro MOKOJeHHs
00e3bsIH, €CJIM Yy caMLIa B 3THX KJieTKax 48 xpomocom:
a)44 0)96 B)48 1)24
8. HocureasiMu HacJieICTBeHHOH HHpOPMAIUY B KJIeTKe ABISIOTCS
a) XJIOPOIIACThl  0) XpOMOCOMBI ~ B) MHUTOXOHJIPHH  T')pHOOCOMBI
9. 3apaxenue Bupycom CIIN/Ia MoxkeT MPOUCXOAUTH MPH:
a) UCIIOJIb30BAHUH OJICKIbI OOJIHLHOTO
0) HaX0XIEHUH C OOJILHBIM B OJJHOM ITOMEIIEHUHN
B) MCMOJIB30BAHUH LITIPUIIA, KOTOPBIM MOJIB30BaJICs OOIBHOM
T') HCITOJIb30BAHUH TUIOXO BBIMBITOM MOCY/IBI, KOTOPOU MOJIE30BAJICS OOJIBHOM
10. Konbloranusi 1 KpOCCMHIOBepP B KJIETKAX ’KUBOTHBIX MPOUCXOIUT:
a) B mpolecce MUTO3a 0) MpU MapTEHOTeHe3e B) NMPH MOYKOBAHWU T) MPU MeHo3e
11. B kakom ciy4yae yka3al coctaB HykJeoTuaa JJHK
a) ageHuH — pubo3a — pocdar
0) ryaHuH — ae30kcuprubo3a — docdar
B) ypauui — ie3okcupudosa — ¢pocdar
12. Y TomatoB reH, o0yc/10BJMBAIOIIMII KPacHbIii IBeT IJIOJ0B, JOMUHHPYET HAJ I'eHOM
KEaTOI oKkpacku. Kakue mo nBeTy njioabl 0KaxKyTcsi y IOTOMKOB FOMO3UTOT?
13. Kakoii u3 npoueccoB OTHOCUTCSI K ACCUMMUJISIMU?
a) npixaHue 0) rimukonu3  B) nmpespauieHne AJI® B AT® r) porocunres
14. Pacuienjienue rii0Ko3bl 10 MUPOBUHOTPATHONH (MOJIOYHON) KHUCJIOTHI POUCXOIUT MPH
JHEPreTu4ecKoM oOMeHe Ha JTare:
a) MOJITOTOBUTEIILHOM 0) TIIMKOJIM3€e B) adpoOHOTO JbIXaHus T) pactieruieHus ATD
15. Yem meiio3 oTiiuvaercsi OT MuTO3a?
a) OOpa3yrTCst YeThIpe raruIouIHbIC KIETKH.
6) OOpa3yroTcst IBe TUTIIONTHBIC KICTKH.
B) [IponcxoauT KOHBIOTAMS U KPOCCUHTOBEP XPOMOCOM.
r) [IporcxoIuT crimpau3ays XpOMOCOM.
1) [lenenuto KJIETOK MpEeIIecTBYET OAHa UHTepda3a.
e) [Tpoucxoaut JBa JIETICHUS.
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BxoaHasi KOHTpoJIbHAS PadoTa 1Mo OUOJIOTUH

2 BapHMaHT

1. Ctpoenue u (yHKIIUM OPTaHOUIOB KJIETKH U3y4aeT HAyKa:

a) TeHeTHKa 0) UTOJIOTHS, B) CEJICKIIUs, T') CHCTEMAaTHKA.
2. YKaKUTe OTHO U3 MOJI0KEHUI KJIeTOYHOIi Teopuu

a) COMATHYECKUE KJICTKU COIEPIKAT AUTUIONTHBIH HAOOp XpOMOCOM

0) raMeThI COCTOAT U3 OJHOM KIICTKH

B) KJIETKA MPOKAPUOT COAEPKUT KoJiblieByto JJHK

I') KJIETKa HaUMEHbIIIasl €UHUIA CTPOCHUS U )KU3HENEATEIbHOCTH OPTaHU3MOB
3. Monomepamu JJTHK siBasiroTest

a) aMUHOKHUCJIOTHI 0) MOHOCAXapH/ibl B) KUPHBIE KUCIIOTHI I') HYKJIEOTH bl
4. 3HayeHHe MHTO03a COCTOUT B YBeJIUUEHUH YN CJIA

a) XpOMOCOM B TIOJIOBBIX KiieTkax 0) mosiekyn JIHK B mouepHux kieTkax

B) XpOMOCOM B COMaTHYECKHX KJIETKaX

I') KJIETOK ¢ HA0OPOM XPOMOCOM, PaBHBIM MAaTEPUHCKON KIIETKE
5. Kakue (opMbl KM3HU 3aHHUMAIOT MPOMEKYTOUHOE MOJIOKEHHEe MEKAY TeJJaMH KUBOIl 1
HEKUBOH MPUPOIBLI?

a) BUPYChI 0) OAKTEPUH B) JHIIAWHUKY T') TPHOBI
6. BecnoJibIM MyTeM 4acTo Pa3MHOKAIOTCS

a) MIICKOITUTAIOIIHME ©) KUIIECYHOIIOJOCTHBIC B )PBIOBI  T') ITHIIBI
7. Bropoii 3akoH I'. MeHe/s1 Ha3bIBaeTcsi 3aKOHOM

a) pacuierieHus 0) eqMHooOpasus

B) CLIETJIEHHOT'O HACJIEI0BaHUS T') HE3aBUCUMOTI0 HACJIEI0BaHUS
8. Tun Hac/iel0BaHUS MPU3HAKA B Py MOKOJIEHU U3y4aeT MeTOA:

a) O1M3HENOBBIN 0)reHeaornYecKuil B)IIUTOIOIMUECKUHN I)TOMY IS IUOHHbII
9. V¥ nereii pa3zBuBaeTCsl paXMT NPH HEJOCTATKe:

a) Maprasiia v skesie3a  0) Kajabims U pochopa B )MEIU M IMHKA  T) CEPhl M a30Ta
10. ITosiBjieHMe Yy MOTOMKOB NPHU3HAKOB, OTJIHYHBIX OT POAMTEIbCKHX, MPOMCXOIAUT B
pe3yJbTare:

a) 0ecronoro pa3MHOXKEHHS 0) mapTeHoreHesa B)ITIOYKOBAHUS T)II0JIOBOTO
Pa3MHOXKEHHUS
11. ®parmenT aAByxueno4veuyHoi moJieky.abl JIHK comep:kut 23 nmpoueHTa HYK/JI€O0THIOB C
TUMHHOM. OmnpeaenuTe NPOUEHTHBIN COCTAB HYKJIEOTHIOB € ILHMTO3HMHOM, IOJb3YSCh
npasuwiioM Yapragda, onucbIBalMUM  KOJIMYECTBEHHbIE COOTHOLICHHS  MEXKIY
Pa3IMYHbIMU THIIAMH a30THUCTHIX ocHOBaHuil B JIHK.

12.Y orua u matepu |l rpynna kpou. Mo:xxer jiu pedenok odaagars |V rpynnoii?

13. B pe3yabTaTe peakiuii JHepreTu4eckoro oomMena odopaszosasioch 114 mosekyn ATO.
CKo0JIbBKO MOJIeKYJI IJIIOKO3bI NMOJABEPIJIOCh NMOJTHOMY paciienjeHuo? CKOJIbKO MOJIEKY.JT
MOJIOYHOI KHCJIOThI 00Pa30BbIBAJIOCH HA 0€CKHCI0POAHOM JTane?

14. Cxema cTpoeHHs1 KaKOro BellecTBa H300paxeHa Ha pucyHke? B 4ém ero oco6eHHoCTH?
B 4ém cocTouT ero yuacrue B mpoueccax oomMeHna semects? OTBer MosiCHUTE.

aJIeHHH

15. B kakom cjiyuyae yka3aH coctaB HykJjeoruaa PHK:
a) ypauun — pubo3a — pocdar
0) TumuH — pubo3a — pocdar
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B) I'yaHUH — JIe30Kcupru603a — Qocdat
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