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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mMporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIEH, COJEpKaHUS,
pe3ybTaToB OO0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJTOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0LIMX LEeNsIX M MPUHIMUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHUCTEMBI CPEIHETO
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUS O crennpuke OMOJIOrHuH,
e 3HAaYeHHWU B IIO3HAHMU >KUBOH IMPUPOJBI M OOECHEYEHMM CYIIECTBOBAHMS 4YEJIOBEYECKOIO
obmiectBa. CorylacHO Ha3BaHHBIM IIOJIOKEHUSM, ONpPEeNICHbl OCHOBHBIE (DYHKIIMU MPOTPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT mnpejacTaBieHHe O LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTaHUsI M Ppa3BUTUS oOOydaroIuxcs cpeacTBamMu ydeOHoro mnpenmera «buomorusy,
onpezenser 00s3aTeIbHOE NPEIMETHOE COJEPKAHUE, €ro CTPYKTYpPY, paclpeleseHHe Io
paszenaM U TeMaM, PEKOMEHJYEMYIO IOCJIE0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOrO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroLIXCs.

B nmporpamme no OHOJOrMM TakKe YUYMTHIBAIOTCS TpPeOOBaHMS K IUIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/ydeOHBIX JeHCTBUI 00y4Yaromuxcs 1mo
OCBOCHHMIO COJIEpKaHMsl OMOIOIHYECKOro 00pa30BaHMsL.

B nporpamme mo 6uosnorum (10—11 kmaccel, 6a30BbIi ypOBEHb) peaiM30BaH MPHHLUI
IIPEEMCTBEHHOCTH B HW3Y4YeHHHM Ouosioruu, Omarojgapss 4eMy B HEW NpocMaTpuBaeTcs
HAIpPaBJIEHHOCTh HA PAa3BUTHE 3HAHWM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTAlMi  JIMYHOCTH, HKOJOTHYECKOTO  MBIIIICHHUS,
OpeJCTaBIeHUH O 370pOBOM oOOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npupoaHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUd, a Takke
3HaHUN O CTPOEHUH KUBBIX CUCTEM PA3HOT'0 PaHTa U CYIIHOCTH OCHOBHBIX IPOTEKAIOIIUX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHUH B OBCEAHEBHOM JKU3HU Ul peLICHUs MPUKIAHBIX 3a/1a4, B TOM YUCIIe: TPOPUIAKTUKA
HACJIEICTBEHHBIX  3a00JieBaHUN  4YeNoBeKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTUPOBAHUS,
000CHOBaHHUS HKOJIOTHUYECKHU 11€J1eCO00pa3HOro MOBEACHUS B OKpYXKarollel MpUpOIHOI cpene,
aHamu3a BIMSHUSA XO3SHCTBEHHOM NEATEILHOCTH 4YEJIOBeKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX SKOCHCTEM. YCWJIEHHE BHUMaHMA K NPUKIAJHOW HAIMpPaBICHHOCTH Y4e€OHOTO
npeaMera «buosorus» MpoAUKTOBaHO HEOOXOIUMOCTHIO 00€CNeUeHUs YCIOBHM Ui pelieHus
OJIHOM M3 aKTyaJIbHbIX 33/1a4 MIKOJBLHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpasi Mpeanoaaraer
dopmupoBaHHe y 00yYaromuUXcs CIOCOOHOCTH aaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
pa3BUBAIOILIErOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHoe MmecTo. OHa
oOecrieunBaeT (QopMHUpOBaHUE y OOydYalOIIUMXCs MPEICTABICHUH O HAy4yHOM KapTHHE MMHpa,
pacumpsieT 1 00001IaeT 3HaHUS O )KUBOM MpUpPoe, €€ OTIIMYUTENbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLWHU, CO3MAaET YCIOBHS I TO3HAHUS 3aKOHOB YKMBOW TNPHPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
’KM3HH, YKOJIOTMUECKOTO MBILIIEHHSI, IEHHOCTHOTO OTHOIIEHUS K )KUBOM NPUPOJE U YEIOBEKY.

Bonbmioe 3HaueHune OWMONOTHS HWMEET TakXKe JUIsl PpEIIeHUS BOCIUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeIHEro ooduiero oopa3oBaHus, CoUanu3aiy odyJaromuxcs. M3ydenne



Oouosioruun obecrieunBaeT YCIIOBHSI TUTSt dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITUOHHBIX W HWH(QOPMAIIMOHHBIX HABBIKOB, ICTETHUYECKON KYJIBTYPHI, CIIOCOOCTBYET
WHTETpaIMi OWOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMHU U3 JPYTHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MMOJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» COCTaBUIM OCHOBY Ul ONpENENICHUS MOAXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMEHHS, 3HaUMMbIe JUIsl (opMUpoBaHMs OOLIEH KyJIbTYpbI, ONpEAESIONne
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT D3JEMEHTHl COJIEpP)KaHUs, KOTOpble CIyKaT OCHOBOM Juis (OpMUPOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONIMX I'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTypHpOBaHUE COJCpKaHUS Yy4eOHOro Marepuaga B TporpamMme Io OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid MU 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4debHoro mnpeamera «buonorus» BbIIEIEHBI CIEAYIONINE COACP)KATEIbHBIC JTUHUU:
«buonorus xak Hayka. MeToapl HAyYHOTO MOo3HAHU, «KileTka Kak OHONIOTHYecKasi CUCTEMAY,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOIBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

enr u3ydenus ydyebHoro mnpeamera «buonorus» Ha 06a30BOM ypOBHE — OBJIAJCHHUE
00yJaronMMucs 3HAHUAMH O CTPYKTYPHO-(YHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra u mpuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMS ISl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB )KMBOW IPUPOJIBI U PEIICHUS PA3INYHBIX )KU3HEHHBIX MTPOOIEM.

Hoctmwxkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
obecreunBaeTcs peleHrueM CAeAYyIOIMMX 3a/1a4:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBWiIax, CIY>KaIllMX OCHOBOW asi (OpMUPOBAHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHHe Yy OOYyYarOMIMXCs MO3HABATEIbHBIX, WHTEIJICKTYalbHBIX U TBOPYECKHX
CITOCOOHOCTEN B MPOIECCE aHAIM3a JIAaHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJISAJIOB,
UJIeH ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aINH;

CTaHOBIIEHHE Yy OOydJarommxcsi oOIme KyabTyphl, ()YHKIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOMIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TTOJTYYCHHBIX TTPH U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUW B MPAKTUYECKON JE€ATETbHOCTH YEJOBEKa, PA3BUTUM COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOJIOT HiA;

BOCMHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00X0IUMOCTH OEpeKHOr0 OTHOIICHUS K Hel, COOMIOCHUS STHUECKUX HOPM TP MPOBEICHUU
OMOJIOTMYECKUX UCCIICIOBAHMIA;

OCO3HAHHE [EHHOCTU OMOJOTMYECKUX 3HAHWMA JJIsl TIOBBIIICHHUS YPOBHS KOJOTHYECKOU
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEIHEBHOW JKWU3HU JUIS OLECHKH
HOCJICAICTBUI CBOCH AEATEIBLHOCTH IO OTHOLICHUIO K OKpYXKAaIoLIeH cpeae, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS.  00sI3aTEIIbHBIM yYEOHBIM TIPEJMETOM, BXOJSIIMM B COCTaB NPEAMETHOW 00JIacTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosioruu Ha 0a30BOM YPOBHE CPETHEro 00IIero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COAEPXKXAHUE OBYUEHUA

10 KITACC

Tema 1. buoJsiornsi Kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKONM u mpaBoM. Ponp Ouonoruu B
(hOpMUPOBAHUN COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJIOTHYeCKHX HayK.

MeTo/p1 TO3HAHUS KUBOM NPpUPObI (HAOII0IeHIE, SIKCIEPUMEHT, OUCaHUE, U3MEPEHHE,
KJIaccU(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

[Toptpetsr: Y. dapsun, I'. Mennens, H. K. Konpsuos, Ix. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeTOoIbI TO3HAHUS )KUBOU TTPUPOJIBI».

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktnueckast pabora Ne 1. «lcnonp3oBaHuE pa3iIMYHBIX METOJOB IPHU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl M UX OPraHU3aIUA.

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

CpoiicTBa OumocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIUUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTreo1eHOTHYECKH), OMOC(hepHBIH.

JdemoHcTpaumuu:

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKK IKU3HU», «YPOBHH OpraHU3AIMH >KUBOM
MPUPOIBI.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpOJBJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIMHM BOJABI M MHUHEpaIbHBIX BellecTB B KieTke. [logaepikaHne OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHue 6€IKOB. AMUHOKUCIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHUYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

®epMeHThl — Ouoniornyeckue KaraiauzaTopbl. CTpoeHue ¢GepMeHTa: aKTHBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. OTinuuss  QepMEeHTOB  OT
HEOPraHUYECKHUX KaTaJlu3aTOPOB.

YrneBoabl: MOHOCaxapu bl (TIOKO03a, pubo3a U J1e30Kcupud03a), qucaxapuibl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YTJIEBOJOB.

Jlunuasl:  TpUraMuepunasl, Qochonunuael, crepouabl. [uapodpmibHO-THIAPOGOOHBIE
cBoiicTBa. buonorndeckue ¢yHkiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OCIKOB M JTUMHAOB KaK
HMCTOYHHUKOB YHEPTUU.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenune u
byHKINN.

[Mutonorus — Hayka o kierke. Kierounass Teopusi — mpuMmep B3auMOICHCTBUS HAEH U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie Mpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTrueckuii anmapar, CuCTeMa CHHTE3a OeJka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUSs
MPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIIHH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, muzocoMmsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHApPUH, IaacTuibl. lIpoumcxoxneHne MUTOXOHAPUA U IIACTHI.
Bunst mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUYHBINA LIEHTP, IEHTPUOJIH,
PECHUUKH, KTI'yTUKU. DyHKIIMN OPraHOUAO0B KIETKU. BKitoueHus!.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

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

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOJIEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuer u cxembl: «l[lepuomudeckass TabmuIa XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTes 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossie kucnotel. JJTHK», «Ctpoenue monekynsl ATDy», «CtpoeHne 3ykapruoTUYECKON
KJIeTKn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIMPENapaThl PACTUTEIBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopatopuast pabora Ne 1. «3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTaaas3bl)y.

JlaboparopHas pabora Ne 2. «M3yueHue CTpOCHHs KJIETOK PACTCHHM, XUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHHUS BEIECTB M SHEPTUU B IOHUMAaHUHU MeTaboIn3Ma.

Tunber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass (a3pl (orocuHTe3a. Peakuuum ¢doTocunTesa.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycrnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.



XeMmocuHTe3. XEeMOCHHTE3UPYIOIUe OakTepuu. 3HAYeHHWE XEMOCHHTE3a /I KU3HH Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBICICHHE U
AaKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTndyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTte3a. leHernueckas wunpopmamms u JHK. Peanmmzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
matpuuHblii cuate3 PHK. Tpancnsius — 6uocunTe3 Oenka. Dranbl TpaHcasnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropus otkpeitus BupycoB (. W.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKJA BUpYcoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIE BUpycaMu. Bupyc nMMmyHoaeduiuTa 4yenoBeka

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIIHS, pEeBEpTaa W HWHTETpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer  w cxembl:  «Tumbel  muTaHus», «Metabomusm»,  «MHUTOXOHAPUNY,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Porocuntes», «Crpoenue HK», «Ctpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xku3HeHHbIH 1K Bupyca CIIMa, OGaktepuodaray,
«Permmukanus JJTHK».

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

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uki, WiaM KU3HEHHBIM Uk kietku. Wutepdaza m muto3. Ilpoueccer,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. [{uTonornueckre OCHOBBI Pa3MHOXKEHHSI U MHIUBUAYATbHOTO Pa3BUTHS
OpraHNU3MOB.

lenenne xnetrkn — muto3. Cramgum muto3a. Ilpoiecchl, mpoucXonslye Ha pa3HbIX
CTaJusX MUTO3a. BuoNornueckuii CMbICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHu3MoOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHHUS: JIeJIEHHE HaJBOE, MMOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKEHUE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHHE JUISA
CEJICKLIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxoismue Ha craausx Mmenosa. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIci U 3HaUEHUE MEH03a.

["ameTorenes — mnpouecc 00pa3oBaHUs MOJOBBIX KJIETOK y KMBOTHBIX. [10JIOBBIE Kene3bl:
CEMEHHHUKU M sSMYHUKH. OOpa3oBaHHME W Pa3BUTHE IMOJOBBIX KIETOK — rameT (CrnepMaro3ouf,
SUICKIIETKa) — CcIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHIEKIETOK U
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHS Y MMO3BOHOYHBIX MXHBOTHBIX: JpOOJEHHE, TacTpyJsLus,



opraHoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI NOCTAIMOPHOHAIBHOIO Pa3BUTHS: IPAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIC
BBI3bIBATH BPOXKACHHBIE YPOICTBA.

Poct u pazButne pacreHuil. OHTOreHe3 IIBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTalUU
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OII0OTBOPEHHUE Y
LBETKOBBIX pPAaCTeHUN», «BereraTuBHOE pa3MHOXKEHUE pacTeHUi», «JleleHne KIETKU
Oakrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpoMOcOMbI», «KIeTOUHBIH LMK,
«Permmukanus ITHK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butue», «l'amerorenes y
MJIEKONUTAIOIIUX U YeNloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MHUKPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIET0»,
«linexnerka Miekonurawoomero», «KapuokuHe3 B KiIE€TKax KOpeUlKa JyKa», MarHUTHas
MoJenb-ammInKanys «/lenenue knetkny, moaens JJHK, mogens meradazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabnroeHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopuast pabora Ne 4. «/3ydeHune CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHetuku. Mcropus pasButus reHetuku. Ponb nurtonoruu u
HMOpHOJIOTHUN B CTAHOBJIEHUU F'eHETHKHU. BKitag poccuiickux 1 3apyOeKHbIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPHUIIOJIOTUYECKUM, LHUTOT€HETHYECKUM, MOJIEKYIIpHO-
reHeTuuecknii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKass CMUMBOJIMKA, UCTIONb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HAacCJelOBaHUS  NPU3HAKOB, ycTaHOBJIEHHble [.  MeHnaenem.
MonorubpuaHo€e CKpelrBaHie. 3aKOH eIMHO-00pa3us ruOpuI0B repBoro nokojaeHus. [Ipasumino
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHUPOBAHMUE.

JurubpunHoe ckpemMBaHHE. 3aKOH  HE3aBUCHMOTO  HACJEIOBaHUS  IPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTMOPHIHOTO CKPEIIMBAHUSA. AHAJIM3UPYIOLIEE CKpEIBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS [T OTIPE/IETICHUs] TEHOTUIIA OCOOH.

CueruilenHoe HacienoBaHue rmpusHakoB. PabGora T. Moprana mno cuemieHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cluemnieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHAasI TEOPHUS HACJIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEICHUE 0Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HaciienoBaHMe NPU3HAKOB, CIEIUIEHHBIX C
MTOJIOM.

W3meHunBOCTh. BHIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACleACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuoHnHas kpusas. Hopma peaknuu npusHaka. KonnuecTBeHHbIE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBeHHasl, niaM reHOTUIMYECKas, U3MEHUMBOCTh. KOMOMHATHBHAs M3MEHUUBOCTb.
Meiio3 ¥ TMONOBOM TpOIECC — OCHOBA KOMOMHATHBHOW WM3MEHUMBOCTH. MYyTallMOHHAS
u3MeH4nBOCTh. Kraccu¢ukanuss MyTanuii: TeHHbIE, XpOMOCOMHBIE, T'€éHOMHble. YacToTra U



NPUYHHBI MyTanuid. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MenunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELUOBbIM, IMTOreHETUYECKUH, OHMOXUMHUYECKHUM, MOJEKYISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio I1IIP-ananmmu3a. HacnenctBeHHsle 3a0oneBaHHS
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHON MpPeIpacloiokKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBL 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKHU, MPO(PUIAKTHKH U JICUCHUS] T€HETHUYECKUX
Oone3Hel. MeauKo-reHETUUECKOE KOHCYJIbTUPOBAHHWE. 3HAUEHHE MEAMIIMHCKONM TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeTIOBeKa.

JdeMoHcTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTeHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHHs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmoneicTBie amielbHbIX T'€HOBY, «['€eHeTHuUecKrue KapThl paCTEHUM, JKUBOTHBIX
u 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka H IKMBOTHBIX», «Bumgel wu3MeHunBoctu», «MoaudukannoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gakropay», «l'eHeTHka rpymnm KpoBu», «MyTalnoHHas
WU3MEHYUBOCTbHY.

Ob6opynoBaHue: MoAeTU-aNMIUIMKaIuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «J{po3oduna» (Hopma, Mmyrauuu GopmMbl KpbUIbEB U OKPacKu Tena), repdapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «M3yueHue pe3ysibTaTOB MOHOTMOPUAHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopnast pabota Ne 6. «3ydenne Moau(pUKAIMOHHON U3MEHUYUBOCTH, TTOCTPOCHUE
BapHallMOHHOTO psiZia U BapUallMOHHOW KPUBOI».

JlaGopatopHass pabora Ne 7. «AHamu3 MyTauMid Yy Jpo30QHiIbl Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpaxTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipouecc. 3apoKIEHUE CelNeKIUu U noMecTukanus. Yuenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKIEHUS W MHOrooOpaszusi KyJIbTYpHbIX pacTeHui. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpOJa, IITaMM.

CoBpeMeHHbIE METOJIbI CeNEeKIMU. MacCOBbI W MHAMBUAYAIbHBIH OTOOPHI B CENEKIIUU
pacTeHui u kUBOTHBIX. OLIeHKa 3KcTepbepa. bIM3KkopoACTBEHHOE CKpEeIMBaHNEe — HMHOPUIMHT.
Uucras nwHusa. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — aytOopuaunr. OtnanéHHas ruOpuauzanuss U e€ yCHeXu.
HcKycCTBEHHBIM MyTareHe3 U IIOJIYy4YEHUE IOJUIUIONAOB. JIOCTHIKEHHs CEJIEKUUU PACTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.



buotexHosoruss Kak oTpaciab MPOW3BOACTBA. ['€HHash HWHXKEHEpHs. OTamnbl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranuszmoB. Kiierounas unxenepus. Knetounsie
KYJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpauu:

IToprpetsr: H. . Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. IBaHoB.

Tabmupel u cxeMmbl: kapta «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «llopoabl JoOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. HWBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyJIsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIBTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03SHCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 IpakTHYeCKHE PadOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJIeKIMU PACTeHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035UCTBO, Ta0OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KVIACC

Tema 1. JBosonMOHHAsA OHOJIOTHS.

[IpeanochbuIKM BO3HUKHOBEHHUSI JBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHS U €&
MecTO B Orojoruu. BinsHue 3BONIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTHUX HAYK.

CBuzerenscrBa dBomonuu. [laneoHTosornyecKkue: MNOCIEA0BATENbHOCTh IOSIBICHHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETONUCH, NIepexo/iHbie (opMbl. bruoreorpaduueckue: cxoacTBo
U paznnume GayH 1 Gpiop MaTEpUKOB U OCTPOBOB.

OMOpPHOIOrMYECKHE: CXOJCTBA U pa3iuuus SMOPHOHOB DPAa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTMYHBIE, PYIWMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METabOIMUECKUX ITyTeH y BCEX OpraHU3MOB.

OpomonoHHass Teopuss Y. [apBuna. [lpeanochuiky BO3HUKHOBEHHUS JapBUHH3MA.
JIBIOKyIIMe CHUJIBl  SBOJIIOUMU BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIPH
OTPaHUYEHHOCTH PECypcoB, HeompelenéHHas HW3MEHYMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrerudeckas teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBwxyume cuibl ((hakTopbl) HBOJIONUHM BUAOB B NMpHpoJe. MyTallMOHHBIM Mpolecc U
KOMOMHATHBHAsT HW3MEHYUBOCTh. [lomymsiivoHHble BOJHBI U JApedd reHoB. M3onmauusa u
MUTpaIus.

EcrectBennblii oTOOp — Hampaistomuid ¢aktop 3Bomonnnd. PopMbel eCTeCTBEHHOTO
otbopa.

[Tpucnoco6eHHOCTh OPraHU3MOB KaK pe3yibTaT 3BoJonuH. [IpuMepsl mprucnocoOneHmit
y OpraHu3MoB. ApoMop(}03bl U UAN0-aAAITALUH.

Bun wu BumooOpazoBanme. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000Opa30OBaHUS:
reorpagpuuecKkoe, IKOJIOTrHUECKOE.



MaxkposBomonus. PopMbl 3BOMIONUH: (QHIIETHYECKasl, JUBEPreHTHas, KOHBEPreHTHas,
napasuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[IpoucxoxaeHue oT HEeCIEeIHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. AanTuBHas paIdaiusl.
JdemoHcTpaumuu:

IToprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBepiios.

Tabmuuplr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiiey», «3apoJbliin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 3a CyIIECTBOBaHHEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpasue copToB pacteHuii», «MHOroodpasue mopoj
JKUBOTHBIX, «ITomynsumy, «MyTanuonHas U3MEHYUBOCTHY, «ApoMopdo3bI»,
«Unnoanantamuny, «O0mas aereHepauus», «JBrkymue cuiibl 3Bomonuny, «Kapra-cxema
mapuipyra nyremectBus Y. lapeuna», «bopsba 3a cymectBoBanue», «lIpucrnoco0ieHHOCTh
OpranusMoBy, «I eorpaduyeckoe BUI000pazoBaHmue», « DKOJIOTUIECKOE BUI000pA30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH, HAOOp IUIO0B U
ceMsiH, Kosuekuus «[Ipumepbl 3alUTHRIX MPUCTOCOOTIEHHUH Y )KMUBOTHBIX», MoJieinb «OCHOBHBIE
HAIpPaBIIEHUS IBOIIOLUNY, 00BEMHAs MoJenb «CTpOeHHE TOJIOBHOTO MO3Ta MO3BOHOUHBIX ).

buoreorpaduueckass kapra Mupa, KOJUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX U pacTeHHil», Moaenp anmiukauusa «llepekpéct XxpomMocom», BiIa)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymkw», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKU TEIa).

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEIIBHOTO XapaKTepay.

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

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rUmoTe3bl BOSHUKHOBEHUS
JKU3HM Ha 3emuie: aOWoreHe3 M MaHCIepMus. XUMUYecKas SBONIONUS. AOWOTEHHBIM CHUHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIIbHOE  MOATBEPKICHUE
XUMHYECKOW 3BoJoNKM. HavganbHabie 3Tansl Ouonorudeckoit sBomtonun. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKIETKHU. [IepBble KIETKH U UX
sBoMIOIMA. DOPMHUPOBAHKUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

Pazgutne xu3Hum Ha 3emie mno spaM U nepuoaam. Karapxel. Apxelickas u
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPJTOBUKCKHUH,
CUJIypUHCKHUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3so30iicKas opa 1 €€ IepUoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: ajJeoreHOBbIi, HEOT€HOBBIIN, AHTPOIIOT€HOBBIH.

XapakTepucTuKa KJIMMaTa M TeojIorThYeckux IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

CucreMa OpraHMYecKOro Mupa Kak OTpa)K€HUE HBOJIOLMUA. OCHOBHBIE CUCTEMATHUUYECKUE
TPYIIIBI OPraHU3MOB.

OBOJIONMST YEJIOBEKAa. AHTpPOIOJOTHS Kak Hayka. Pa3BuThe mpencraBieHUd O
IIPOUCXOXKICHNUN YesloBeKa. MeTo1bl 3yueHus: aHTpornorene3a. CxoAcTBa U pa3indusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.



Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacmencTBeHHas W3MEHYMBOCTH M
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeIbIi,
UYenoexk npsmoxondmuii, YenoBek HeaHaepTaibckuid, YemoBek pasyMubld. Haxomaku
MCKOTIAeMbBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 0OJIACTh PACHPOCTPaHEHUs], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIeonaHas (eBpa3uiicKasi), Herpo-
aBcTpajionjiHas  (9KBaTOpUAIbHAsl), MOHTOJoUJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEACTAaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIIECTBOBAHUS.
EnuncTtBo uenoBeveckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Hoptpetsr: @. Penn, JI. Ilacrep, A. U. Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBus.

Tabmumer u cxembl: «Bo3aukHoBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHHUYECKOTO
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUecKre pacoiy.

Ob6opynosanue: wmynsiku  «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKA WIK U300pakeHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiuia,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTiueckast padota Ne 1. «3ydeHrne MCKOMAEMBIX OCTATKOB PACTCHHH M )KMBOTHBIX B
KOJUTCKITUSX ).

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeuecKuil My3ei).

Tema 3. OpranusmMsl U OKpYKal0Ias cpeaa.

DKOJIOTHS KakK HayKka. 3aJadyd W pa3ielibl dKOJOTHH. MeToAbl JKOJIOTHYECKUX
MCCJIEI0BAHMH. DKOJOTUIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS  OpPTaHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs,  IMOYBEHHAs,
BHYTPHUOpPraHU3MEHHasI.

Oxonorndeckue (akropel. Kmaccudukamus skogorndeckux (PakTopoB: aOMOTHYECKHUE,
OMOTHYECKHUE M aHTPOIOTEeHHBIE. J[efCTBHE YKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QakTOpel:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PaKkTOpoB. brojornveckre puTMbl.

buotnueckne  ¢dakTopel. Bumbl OHOTHMYECKHMX  B3aUMOACHCTBUN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO3 U ero ¢gopMmel. [lapazutusm, Koomepaius, MyTyaJIn3M, KOMMEHCAITU3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeEHcCalu3M, HeHTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAHU3MOB B MPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XApAKTEPUCTUKKA mnonyaanud. OCHOBHBIE MOKa3aTelu IOMYJIALMU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauusd. JluHamuka
YUCJIICHHOCTHU MONYJSALNUU U €€ PETyIsIIusl.

JdemoHcTpaumuu:

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



Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3emimy, «Cpenpl 0OOUTaHHUS OPTAHU3MOBY,
«Doronepuogusm», «llomymsanuuy, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJISALUN
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopHnas padota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PAaCTCHUI U3 PAa3HBIX MECT
oOUTaHU».

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA PAa3HBIX BUIOB PACTCHUI.

Tema 4. Coo01ecTBa H IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Okonoruyeckue cuctembl (skocuctemsl). [loHsTHe 00 sKocHcTeME M OHOreoleHO3e.
OyHKIMOHAIbHbIE KOMIIOHEHTbl HKOCHUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBI, PpEIYLICHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUM B IKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTeNM 93KOCHCTEMBI: Omomacca,
OPOAYKIMS. DKOJIOTMYEeCKHe NHpaMHbl: HPOAYKIMM, YUCIEHHOCTH, Ouomacchl. CBoiicTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOperysLus, pazsutue. CyKkueccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
HMIMPOKOJIMCTBEHHOTO JIECa.

AHTpONOIreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOO3KocUCTeMbl. buosoruueckoe u
XO035ICTBEHHOE 3HaU€HUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
XKusoe BemectBo u ero QGyHkuuu. OcoGeHHOCTH OHocepbl Kak IiI00aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemecTB M OWOT€OXMMHYECKHE ILHKIBI JJIEMEHTOB (yriiepoaa, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emiu. AHTpONIOreHHbIe U3MEHEHUs B buocdepe. ['mobGanbHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymecTBoBaHM€e NPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00pa3Hsi Kak OCHOBA
ycroifunBocTd Onochepsl. OcHOBA PallMOHATIBHOIO YIPABICHUS MPUPOIHBIMHU PECYpCaMH U MX
ucnosib3oBaHue. JlocTHKeHHsI OMOJIOTUU M OXpaHa MPUPO/IBL.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Teaciu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuubl u cxemsl: «Ilumessie nenu», «buoreHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuTaHusy, «OKoJOrHMueckas mnupamuaa», «buocdepa u YemoBex»,
«JKOCHCTEMa IMIUPOKOJIMCTBEHHOIO Jieca», «IJKOCHUCTEMA XBOWHOro Jjecay», «buoneHos
BosoEMay, «ArporeHo3», «l[IpuMepHbIE aHTPOTIOTCHHBIE BO3ACHCTBUS Ha TIPUPOAYY,
«BaxkHeillme MCTOYHHMKHM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeimas
cocrasisironas ouocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHUKOBEIH 3P herT, «DPaKTOPHI
PaaMOaKTUBHOTO 3arps3HeHust Onocdepnn», «O0mmas cTtpykrypa ouochepsi», «Pacpoctpanenue
XKu3HH B Onochepe», «O30HOBBIN dKpaH Ouochepnr», «KpyroBopor yriepoaa B Oumocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/IEb-aNIIMKALINS «Tunuynsle OHOIICHO3BI», repbapuit
«PactutenpHbie  cooOmecTBay, Koulekuuu — «buwoneHo3», «BpeguTennm — BakHEHIIHMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAJIeKALME K Pa3HBbIM dKOJOTMYECKUM IpyliaM oaHoro suaa, Kpacnas kaura Pocculickoi

d)ezlepaulzm, H306pa}KeHI/IH OXpaHsAEMBIX BUIOB paCTCHI/Iﬁ U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacao ®I'OC COO, ycraHaBIMBaIOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOrpaMM CPeIHEro 00IIero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B crpykType ITUYHOCTHBIX PE3yJabTAaTOB OCBOCHHS NpeaMera «buoiorusy BbIIEICHBI
CIIEIYIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTM K CAaMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOOINPEIEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OHWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHE BHYTPEHHUX
yOEXKIEHUI JIMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTHUYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYaIOMIMXCSl PYKOBOJCTBOBAThCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, HPHUCYUIUMHU  CUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJIMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTHU
CTaBUTH 1LI€TI U CTPOUTH KU3HCHHBIC TIJIAHBI.

JluuHOCTHBIE pe3ynbTaThl OCBOCHMS TMpeameTa «bHoJorus» AOCTUTAIOTCS B €IMHCTBE
yueOHOM M BOCTIHUTATEIHHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMM, IPUHATHIMHU B
oOuiecTBe MpaBUJIaMH M HOPMaMHu IMOBEACHUSI M CHOCOOCTBYIOT IpoOLEcCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHS, PA3BUTHUsI BHYTPEHHEH MO3UIIMH JIMYHOCTH, MATPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEGHHS, OEpEeKHOTO  OTHOIIEHHUS K  KyJAbTypHOMY  HACJIEOUI0O U TPAAUIIMSIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAOLIEH Cpee.

JlugHOCTHBIE Pe3yJabTaThl OCBOCHUS Y4eOHOTrO mnpeameTra «buosiorus» MOKHBI OTpaxaTh
TOTOBHOCTh M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JIMYHOCTH, CHUCTEMOH II€EHHOCTHBIX OpPHEHTAlWW, TO3UTUBHBIX BHYTPEHHUX
yOXKIIEHU, COOTBETCTBYIOIIMX TPATWIMOHHBIM IIEHHOCTSM POCCHUCKOTO  0O0IIecTBa,
pacIIMpeHne >KU3HEHHOTO OTBITa U OMBITA JEITEIBHOCTA B MPOIECCE Peain3allid OCHOBHBIX
HaIpaBJe€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM UKCJIE B YaCTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  OO0ydaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTrO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBakKeHHWE 3aKOHA U
MpaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JCATEIHHOCTH MPHU CO3AAHUHN YICOHBIX MPOEKTOB,
pelIeHNH y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BEITIOJHEHUH OMOJIOTHYECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TMO3MIMIO IO OTHOIIGHUIO K SBJICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA EHHOCTSMU U COLUAIBHBIM
MTOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W MCCIIEIOBATEIbCKUX 3a/lay, YBAXUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIMIOHEHTOB NP 00CYXJICHUN CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCUICKOM IPAKIAHCKON UICHTHYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMSITHUKAM IPUPOJIBI,
JToCTXKeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OHMOJIOTUH, TOHUMAaHU 3HAY€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CIY>KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCThH OLICHUBATh CUTYAIMI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOUN XU3HH B COOTBETCTBUU C TPAJUIIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMaHUE SMOIIMOHAIBHOT'O BO3/IEUCTBUS KUBOM NPHUPOBI U €€ HEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U peain3als 3J0pOBOro U 0e30MacHOTO o0pasa KU3HH (3I0pOBOE MUTAHUE,
COOJTI0ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUUECKOMY 3JI0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYIY, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TFOTOBHOCTb K aKTUBHOU JEATEIBHOCTH TEXHOJIOTMYECKON U COLUAIILHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;



MHTEpEC K pa3iuyHbIM cepam mpodeccnoHalIbHON AesTeNTbHOCTH, YMEHHE COBEpIIAThH
OCO3HAHHEII BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO W CaMOOOpPA30BAaHUIO Ha MPOTSHKECHUHM BCeU
JKU3HH;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

DKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
IIOCTYIKOB M OLIEHKU UX BO3MOHBIX MOCIEICTBUN ISl OKPYXKAIOLIEH Cpebl;

OCO3HaHHUE TJI00aTBFHOTO XapaKTepa SKOJOTUYSCKUX MPOOJIeM U IyTel UX PEIICHUS;

CIIOCOOHOCTH UCIOJB30BaTh MPUOOPETACMbIE TIPU W3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI MOBEICHUS B INPUPOJIEC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECHS B JKOCHCTEMaXx,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

AKTUBHOE HEIPUSATHE JIEHCTBUM, NMPHUHOCAIIUX BpEI OKPYKAIOIIEH MPUPOIHON cpeje,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKHE MOCIEACTBHUS MPeIIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJU4He PA3BUTOTO HKOJOTHYECKOTO MBIILIICHUS, SKOJOTUYECKON KYJIbTYphI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHOW, KOMMYHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTMUECKOW HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JAMalore KyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIIEHCTBOBAHUE SI3BIKOBOM M UUTATEIHLCKON KYJIBTYPHI KaK CPEJICTBAa B3aMOICHCTBHS
MEXY JIOJIbMU U TIO3HAHUS MUDA;

MOHMMaHHEe crenupuKu OUONOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paIoOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MPeICTaBIeHHsI 00 OKpYyKaroleM
MHpE Kak O €eIUHCTBE TNPHUPOABI, UETOBEKa U OOIIECTBAa, B IMIO3HAHUM TPHUPOTHBIX
3aKOHOMEPHOCTEN U PEIICHUH MPOOJIeM COXpaHEHUSI IIPUPOTHOTO PAaBHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJIi COBPEMEHHOMW IMBHIM3AINU: OOECTICUeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3aHHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA IMyTEH BBIXOJIa U3 TI100aTbHBIX
AKOJIOTHYECKUX MPOoOIeM B obecrieueHus epexoa K yCTOWIMBOMY Pa3BUTHIO, PAIMOHATBHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJyUYEHUU OMOJOTHYECKHX 3HAHWUU B IENSX TOBBIINICHUS 00IIei
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTh (DHYHKIIMOHAIBHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB IIO3HAHMS, HMCIOJb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONy4aeMble 3HAHUS IS aHaidn3a W OOBSICHEHHS SBICHUN
OKpYKAIoIIer0o MHUpPa M MPOUCXOIAMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOUYEHUsI Ha OCHOBE HAyuyHbIX ()AaKTOB M HMEIOIIMXCS JAHHBIX C LEIbI0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIh30BaTh OHMOJOTHYECKHE 3HAHWS JJIs PElIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAlIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIEHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIIbHOCTh HHIUBUYaTbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH IO OHWOJOTMHM B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysbTaThl OCBOEHHs ydeOHOro mpeamera «buosorus» BKIIOUYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA MEXAUCUUIUIMHAPHBIE
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOUINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U cnenr(uKy METOAOB MMO3HAHMS, HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SBJICHHE, IpPOILeCcC, CHCTeMa, HayuyHbld (DaKkT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/eHUe, U3MEpEHUe, HKCIEPUMEHT U JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeHCTBUS (1103HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBFHONW T'PAMOTHOCTH M COIMAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON ITPAKTHKE.

MertarnpenMeTHbIE Pe3yJIbTaThl OCBOSHHS MPOTPaMMBbl CpeIHEro oO0IIero oOpa3oBaHUs
JOJIKHBI OTPAXKaTh:

Osi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

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

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukaiuu, 000OIIEHHUs), PacKpbIBaTh CMBICI OHMOJIOTHUYECKUX
MOHSTUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMU NOHITUSIMH);

ONpEACIATh LEIN AEATEIbHOCTH, 3aJaBas INapaMeTpbl U KPUTEPUM MX JOCTUKECHMS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHWE TOHATUS s OOBbsACHEHUs (aKTOB M SABJIECHUN >KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYXJEHHUs (MHAYKTHBHBIE, JECTyKTUBHbBIE, IO AHAJIOTHUH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

PUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBs3eH U
OTHOILIEHUHA B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUYHI pazHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHMOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH pEHIeHHs TPOOJIeMbl C YUETOM aHAIM3a UMEIOIINXCS MaTepHalIbHbIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LEISIM,
OLICHUBATh PUCKU MOCIEACTBUN AESITEIBHOCTH;

KOOPJMHUPOBaTb W BBIIOJHATE Pa0OTy B YCIOBUSAX pPEAIbHOIO, BHUPTYAJbHOTO U
KOMOHMHUPOBaHHOTO B3aUMOJACHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:



BJIQ/IETh HABBIKAMH y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspenieHust nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIIOJIb30BaTh PAa3JMuYHbIE BHUABI JACSITEIbHOCTH [0 MOJYYEHHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3a7aud B 0Opa30OBaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyalM3HpOBAaTh 3ajady, BBIJBUTATh
TUNoTe3y €€ pelleHus, HaXxOAUTh AapryMEHTHhI IS JOKa3aTelbCTBA CBOMX YTBEPXKIACHUU,
3aJjaBaTh MapaMeTpPhl U KPUTEPUH PEIICHNUS;

AQHIM3UPOBATh IOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISTh IEJICHAIIPABICHHBIM MOUCK MEPEeHOoca CPEACTB U CIIOCOOOB JICHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE HWJEH, NpeIJIaraTh OPUTHHAIBHBIE TOIXOABI M PEUICHHS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJISIPHOM UTeparype, OMOJIOTHYECKUX CIIOBapsAX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOUMOI JIJIs1 BHITIOJIHEHHS YIEOHBIX 3a]1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpMYy TpPEACTaBICHUS OHOJIOrMYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OWOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATYpy, HCIIOJIb30BaTh U MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIUU BO BCceX cdepax KM3HU, aKTUBHO y4acTBOBATh B JHAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTb MO3ULIUHN APYTUX YYACTHUKOB JUAJIOTA WM TUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTHU I1EPErOBOPBHI;

BJIAJTh PA3JIUYHBIMU CIIOCOOAMH OOIIEHHS U B3aUMOJEHCTBHS, NOHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pEHHUS C HCIIOIb30BAHHUEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHAUBUIYaIbHONH pabOTHI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PeLLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUN ¢ yuy€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHUH y4aCTHUKOB, 0OCYX/1aTh pe3yJIbTaThl COBMECTHOM paboThl;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEJICHUE B PA3JIUYHBIX CHUTYalHUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpPoOJeM M HUX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYallUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX U IOCTYIKAX I10 OTHOLICHHUIO K JKMBOW IPHUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (QOPMYIUPOBAaTH COOCTBEHHBIE 33/Ja4d B 0Opa30BATENbHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUN;

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

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBINA M KYIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€E PE3YJIbTATOB JAEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMH JAPYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT Crieruduyueckue s yaeOHoro npeamera «buoorus» HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPIpPETAlMud U I[peoOpa3oBaHMIO 3HAHUM, BUIbI
JeSITeIbHOCTH 1O MOJYYEeHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosyoruei. B
porpaMMe IpeAMETHBIC Pe3yJIbTaThl IPEACTABICHBI 10 ToJaM 00yUeHHS.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI MUpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-OHOJIOrOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KJIETKA,
opranusM, Merabomu3M (0OMEH BEIIeCTB W  MPEBpallleHHe JSHEPruH), TOMEeoCcTa3
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCHPOM3BEICHHUE
(penpoyKuus), HaCIeCTBEHHOCTh, UI3MEHUYMBOCTh, POCT U PA3BUTHUE;

yMEHHuE u3jiaraTb OHOJOTHMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEeHTpajbHas JorMa MoJieKylspHoi Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacTteHuit H. U.
Baguiosa), onpeaensTh rpaHUIbBI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHHUE BIa/IeTh METOJaMHM HAy4YHOTO MO3HAHMSA B OMOJOTMU: HAOJIOJICHHE M ONHCaHHE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUN, OpraHU3aluss U TMPOBEACHHE OHOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYEHHBIX DPE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKapHuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHHS, PA3MHOXKEHUS, NHAUBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOIy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOMN KU3HHU C IIETIbI0 00eCTIeUeHUs
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OHMOJIOTMU M OMOTEXHOJIOTHH U panroOHaIbLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIllMBaHKE, CIETUIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHusI HAaClIe0BAaHUS PU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUsA, BKIIOYAOUIYIO0 ICEBAOHAYYHBIC 3HAHMS W3 PA3IMYHBIX HMCTOYHHKOB (CPEICTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBaHHM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
Ouonornyeckyro HWHGOPMANHMI0O W3 HECKOJIBKMX HCTOYHHKOB, TPAMOTHO HCIOJIb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ounosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PacKphIBaTh COAep)KaHNe OMOIOTHIECKUX TEPMUHOB M TMTOHATHI: BT, TIOTYJISIIHS,
reHooHM, SBONIONMS, JBWXKYIIUME CHIBl ((aKTOpbl) H3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJIOTWYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIeNH MUTaHUs, SKOJIorHuecKas mupamMmua, ouoreoreHos, ouocdepa;

yMEHHE W3Naratb Owosnorndeckue Teopun (dBomronoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeproBa, ydeHUs o
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W OMHCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBICHUH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTH MEXIY HCCIEAYEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIyYEHHBIX pPE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOBI HA OCHOBAaHHH TIOJYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBIICISTh CYIIECTBEHHBIE TPU3HAKN CTPOCHHUSI OMOJIOTHUECKUX O0BEKTOB: BHJIOB,
HOMYJSAIUN, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OI[EHO30B U HIKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIOo  OTOOpa,
BUI000pa30BaHus, MPHUCIIOCOOIEHHOCTH OPTaHW3MOB, JNEHCTBHS JKOJIOTHYECKHX (DaKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA YHEPTHH B HYKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKIOB B
ounocdepe;

YMEHHE MPUMEHSATH MOJIYyYCHHbIE 3HAHUA N7 OOBSCHEHUS OMOJOTMYECKHX IPOIECCOB U
SBIICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHus
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaOLIEH NPUPOIHON cpenae, MOHMMaHUEe HEOOXOIMMOCTH



HCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonoruu TSt PalMOHAIBHOTO
HPUPOJIOTIONIL30BAHMS,

YMEHHE peIIaTh 3JIEMCHTapHbIC OMOJOTMYECKUE 3aJayH, COCTABJISATH CXEMbI IMEpeHOoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHuU);

YMEHHE BBIIOJHAThH J1A0OPAaTOPHBIE M NpaKTH4YecKue paboThl, COOIIOAATH MpaBHia MpPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATh W WHTEPIPETUPOBATH HUH(POPMAIMIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHaibl), paccMaTpuBaTh TJIOOAIBHBIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, POPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOLICHUs, 0000Imas
Ouonormyeckyro HMH(GOPMALUIO M3 HECKOJbKMX HCTOYHUKOB, TPAaMOTHO HCIOJb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypchbl
bu6nuoreka [IOK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P t https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 0 https://m.edsoo.ru/7f41¢292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso00.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3MEHYMBOCTD 3 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcbl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edso.ru/7fA1ecT4
bubmuoreka [IOK
P 2 2
> CICPRIOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
uuppoBbIe
Nen/m Tema ypoka Kontposbubie IIpakTuueckue op
Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
5 [TpakTuueckas padorta Ne 1 1 05 bubnnoreka [JOK
«/cnonp30BaHue pa3IMYHBIX METOJIOB MPU ' https://m.eds00.ru/863e6122
W3y4EeHUU OMOJIOTUUECKUX OOBEKTOBY
3 buosiornyeckue cucremsl, MPOLECCH U UX 1 bubnuorexa [JOK
U3y4EHHE https://m.eds00.ru/863e6564
4 Xumuueckuii coctas KiIeTku. Boga n 1 bubmuorexa [JOK
MUHEpaJIbHBIE COIU https://m.edso00.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
CATICH. LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanuzaTtopsl. JJabopaTtopHas padora Ne 1
6 «M3yyeHne KaTaTuTHIECKON aKTUBHOCTH 1 0.5 bubmmorexa [JOK
yi ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaJasbl)»
bu6mmorexa [IOK
7 v I 1
[ICBOBL. ST https://m.eds00.ru/863e6870
bu6mmoreka [IOK
8 H .ATO 1
YIGICHIOBRIC KHCIOTH https://m.eds00.ru/863e6d5c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

Hcropus u MeTobl U3Y4EHUS KIETKH.

bubmuoreka [JOK

9
Knerounas teopus https://m.eds00.ru/863e6e88
10 KiteTka kak 1enocTHas )KuBasi CUCTeMa
CTpoeHue 2yKapuoOTHYECKOM KIIETKHU.
JlaGopaTtopHas pabora Ne 2 «3yuenue bubnmoreka [JOK
11 CTPOEHUS KJIETOK PACTCHUH, )KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpuOOB U OaKTepuil 1O MUKPOCKOTIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUEC)»
bubmuorexa [JOK
12 0 0
(JOMEH BEILIECTS HIIH META00HIM https://m.eds00.ru/863e766¢
bubmuorexa [JOK
1 o . X
3 OTOCHHTES. ACMOCHITTES https://m.edso00.ru/863e7c98
bubmuorexa [JOK
14 7
Sneprerureckiii 0omen https://m.edso0o.ru/863e7aae
JKu3HEeHHBIN UK KIETKHU. JleeHue KIeTKH.
Muro3. JlabopaTopuast pabota Ne 3
15 «Habmonenre MUTO3a B KJIETKaX KOHYMKA 0.5 bubmorexa HOK
' https://m.edso0.ru/863e7dc4
KOpEIITKa JTyKa Ha TOTOBBIX
MUKpOTpenaparax»»
16 buocunres 6enka. Peakuys MaTpuyHOTO bubnnoreka [JOK
CHUHTE3a https://m.edso00.ru/863e796e
bu6mmoreka [JOK
17 T —
paHCIALIA — OHOCHHTE benka https://m.edso00.ru/863e796e
bubmuorexa [JOK
1 H —
8 CIUICTONHBIC (POPMBI AKH3HH — BHPYCHI https://m.eds00.ru/863e7540
bu6mmorexa [IOK
19 @DopMBbl pa3MHOKEHHUSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
20 Meiio3 bu6nmoreka [JOK



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
OmnonorBopenue. Jlaboparopuast pabora No

https://m.edso0.ru/863e7f4a

bubmuoreka [JOK

21 0.5
4 «3yueHue CTpOCHUS MOJIOBBIX KJIETOK HA https://m.eds00.ru/863e81b6
TOTOBBIX MUKPOIIPEIapaTax
22 NnnuBuayaabHOE pa3BUTHE OPraHU3MOB bubmorexa LOK
JIBHILY P p https://m.eds00.ru/863e8436
93 'eneTnka — Hayka 0 HacJlIeICTBEHHOCTH U bubnmoreka [JOK
W3MEHUYUBOCTH https://m.edso00.ru/863e862
24 3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB. bu6mmoreka [IOK
Monoru0puaHOe CKpelBaHue https://m.eds00.ru/863e8878
o5 JurubpunHoe ckpeniuBaHue. 3aKoH bubnnoreka [JOK
HE3aBHCUMOI'0 HAaCJIeI0BaHUs MPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe HACJIeI0BaHHUE MPU3HAKOB.
JIaGoparopHas padora Ne 5 «M3yuenne
26 e3 JIliTaTr())B M(?HOFI/I6 WIHOTO IZq 0.5 bubmmorexa [TOK
pe3y pHA ' https://m.eds00.ru/863e8c60
TUTHOPHUIHOTO CKPEIUBAHUS Y APO30PHIIBI
Ha TOTOBBIX MUKpOTpenaparax»»
I'enernka nona. HacnenoBanue npu3HaKoB, bu6mmoreka [IOK
27
CIIEIUICHHBIX C IOJIOM https://m.edso0.ru/863e8c60
N3menuuBocts. HeHacinencrBennas
M3MEHYHBOCTh. JIJabopaTopHas pabota Ne 6.
28 Nzydenne MoauduKamoHHON 0.5 bubmmorexa LHOK
ya ' https://m.edsoo.ru/863e8efe
W3MEHUYUBOCTH, TIOCTPOCHUE BAPHAIIMOHHOTO
psia U BapualluOHHOW KpUBOW»
HaciencTBenHas N3MEeHYHUBOCTD. Bt OK
noIoTeEKa
29 JlaboparopHas pabota Ne 7. «AHanu3 0.5 1

MyTaluui y 1po30¢uibl Ha TOTOBBIX

https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

MUKpOIIpenaparax»

bu6mmoreka [IOK
30 Pereriica senorexa 1 https://m.edsogru/863e8d78
PesepBHeIit ypok. O000IICHHE 11O TEME
31 «HacneacTBeHHOCTh U U3BMEHYHUBOCTD 1
OpPTaHU3MOBY
bu6mmoreka [IOK
32 Cenekuns kak Hayka i mpoece L https://m.edsogru/863e9214
33 Metoabl ¥ JOCTUIKEHUSI CENIEKIINU PACTEHUM 1 bubnnoreka [JOK
1 )KMBOTHBIX https://m.eds00.ru/863e9214
34 broTrexHomorus Kak oTpaciib MPOU3BO/ICTBA 1 bubmorexa HOK
https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabnubie IIpakTuyeckue tupposkie
Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOIUS U METOJIbI €€ U3YUYECHUS 1 bubmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hcropust pa3BUTHS NpEACTaBICHUN 00 1 bubnnoreka [JOK
SBOJIIOIAU https://m.edso0.ru/863e9570
bubmunorexa [JOK
3 Muipodpostions L https://m.edsoo.ru/863e9cle
[Tomynsiust Kak IeMeHTapHas eIuHUIa
4 BUJa u dBomoImy. Jlaboparopuas padota Ne 1 05 bubnnoreka [JOK
1 «CpaBHEHHUE BUIOB 1O https://m.edso0.ru/863e99c6
MOP(}OIIOTHIECKOMY KPUTEPHIO)
5 JIBroky1ue cuibl (3JieMeHTapHbIe (PAaKTOPHI) 1 bubnnorexka [JOK
3BOJIIOIUU https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EcrecTBeHHbI 0TOOp 1 €ro Gopmbl 1 https://m.edso00.ru/863e9ed0
Pe3ynbTatel sBOIIONMN:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. JlabopaTopHas padora Ne 1 05 bubnuotexa [JOK
2 «Onucanue npucnoco0IeHHOCTH https://m.edso00.ru/863e9fde
Opranu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa
8 Hampasnenus u myTu MaKpOIBOIOIHH 1 bubmmorexa [TOK
https://m.edso00.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
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Heob6patumocts 3BOMIOIMN

Uctopus xxu3Hu Ha 3emiie 1 METObI €€

10
U3y4YeHUs
11 ['unoTe3bl NPOUCXOKICHHUS )KU3HH Ha 3eMIie bubmmorexa [JOK
P A https://m.edso0.ru/863ea5a6
PazButue x%u3Hu Ha 3eMJie 110 3paM U bubmuorexa [JOK
12
epuoiam https://m.edsoo.ru/863eat6hbe
OCHOBHBIE 3Tarbl IBOIIOLUNA PACTUTEIHHOTO
U )KUBOTHOTO Mupa. [IpakTuyeckas pabora bubnuorexa [JOK
13 0.5
Ne 1 «M3yuenune uckonaeMbIx OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHU U )KUBOTHBIX B KOJIJICKIUSIX)
14 CoBpemeHHast cucTeMa OpraHuYecKoro Mupa bubmmorexa LOK
p p p https://m.edso0o.ru/863ea48e
bu6mmorexa [IOK
15 DBOJTIOLIMS YeJIOBEKA (aHTPOIIOTeHE3
t (anTp ) https://m.edsoo.ru/863eac2c
bu6mmoreka [JOK
16 BIDKYIIUE CUITBI ((haKTOPBI) aHTPOIIOTeHEe3a
Ay @ PEI) aHTp https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMM 3BOJIIOLIMH YETIOBEKA
18 Yenoseueckue pacsl U NPUPOIHBIE bubnuotexa [JOK
aJlanTanuy 4esioBeKa https://m.edso00.ru/863eaea2
PesepBHblit ypok. OGo0111eHNE 110 TEMe
19 «BO3HUKHOBEHUE U Pa3BUTHE KU3HU HA
3emie»
20 OKoJIorus Kak HayKa
21 Cpenpl 00uTaHUs U DKOJIOTHIECKUE bubnuotexa [JOK
bakTopsI https://m.edsoo.ru/863eafec
99 AbGuotnueckue pakropsl. JlaboparopHas 05 bubnmnoreka [JOK

paborta Ne 3. «Mopdomoruueckue

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
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

O0COOEHHOCTH PacTEHUI U3 pa3HbIX MECT
obutanusny. JlabopaTopHas padora Ne 4.,
«BrnustHEE cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJIEyCay»

bubnmoreka [JOK
23 broTieCkie GaKTOpbI https://m.edsogru/863eb348
DKOJIOTUYECKUE XaPAKTEPUCTUKU
24 nonyssuun. [Ipakruueckas padota Ne 2 05
«[ToacuéT MIOTHOCTU MOMYISALUN Pa3HBIX
BUJIOB PACTCHHI»
25 Coo01iecTBa OpraHM3MoB — OHOIEHO3 E:fg;;lr?f:;;aoggg 63eb46a
bubnnoreka [JOK
26 DKOJOTUYECKHE CUCTEMBI (IKOCHCTEMBI) httos://m.e dsogru 1863eba6a
OcHOBHBIE TTOKA3aTeNIN IKOCUCTEMBI.
27 Okonoruueckue nupamusl. CBoicTBa bubmmorexa [TOK
skocHcTen, CyKieccus https://m.edsoo.ru/863eb5fa
28 [IpupoHbIE Y5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rmobanbpHas s3xocucremMa bubnnoreka [JOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnnoreka [JOK
ouocdepsl https://m.eds00.ru/863ebd16
32 YenoseuecTBo B Onochepe 3emin
33 CocylecTBOBaHHE MPUPOJIBI U bubnuotexa [JOK
YyeJ0BeYecTBa https://m.edsoo.ru/863ebale
34 PesepBHblil ypok. O600111€HHE TEMBI

«Co00111eCTBA M DKOJIOTUUECKHUE CHCTEMBI



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buosnorus, 10 knacc/ [Tonomapésa M.H., Kopuunosa O.A., Jlommnuna T.E.; mox pemxakiueit
[Tonomapéoii M.H., O61mecTBO ¢ orpaHUYe€HHON OTBETCTBEHHOCTHIO M3 1aTenbCKuil IIEHTP
«BEHTAHA-T'PA®y»; Akinonepnoe obmiectBo «M3natenbctBo «IIpocBemieHuey

* buosorus, 11 xnacc/ ITonomapésa M.H., Kopuunosa O.A., Jlomununa T.E. u apyrue; noa
penakuuei [Tonomapéroit M.H., OGmiecTBO ¢ OrpaHHYEeHHON OTBETCTBEHHOCTHIO
Nznarensckuii ientp «BEHTAHA-T'PA®y; AknnonepHoe ooiectBo «l3mareascTBo
«ITpocBerenue»

JlononHuTeNbHAS TUTEPATypa AT yYaIIUXCs 0 Kypcy OMOIOTHs:

buonorus. 10 kinacc/ Ilaceunuka B.B., Kamenckuii A.A., Pyonos A.M., [lIsenos I'.T".,
["anontok 3.I'.- M.: IIpocsemenne, 2022 r.

JlomonHUTebHAS] TUTEpATypa A7 yJalIuXcs Mo Kypcy OHOIOTHs:

buonorus. 11 knace/ nox penakuueit [laceunnka B.B. M.: Ilpocsenienne,2023 r.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

* buosnorus. [Iporpamma nmst 10-11 kimaccoB (6a3oBbiit ypoBenb). [Tonomapesa U.H.,
Kopnaumnosa O.A., Cumonosa JI.B./ [Tox. pen. nmpod. U.H. [Tornomapepoii/M.: U3a-Bo
«Benrana-I'pad», 2007r.

* Mynkuna OIl «Iloypounoe ninanupoBanue no o6uonoruu:6-11 km»- Bonrorpan: U3n-so
«Yaurensy, 2010r

* lynkuna O.I1. «buonorus. 5-11 knacc. Pa3BepHyToe TeMaTndeckoe MiIaHupOBAHUE 1O
nporpamme U.H TTonomapeBoit» — M.: U3n-Bo «Yuurensy, 2012r.

* Kapramesa H.B. buonorus.6-11 knaccsl. Knura st yaurena. Meronuueckue

pekomenganuu. — M.: M3n-Bo«1C:Penerurop», 2003r.



* Koznosa TA « IToypounoe mianupoBanue mo 6uonoruun:10-11 xin.» —M.: M3a-Bo DK3ameH,
2008r.

* Onumnuanaa o ouonoruu. Barmsa uzayrpu. I'angaposa O.C., 3nmo6osckas O.A., Kuproxuna
0.0.— M.: U3n-Bo «MITHMO», 2013r.

* [Tonomapesa H «buonorus:11 knacc. Metoaudeckoe nocodue - M.: U3n-Bo «BeHnrana-
I'pad», 2010r

* [IpuponoBenenue. buosnorus. Dxonorus. 5-11kmaccer: nporpammel.-M.: Benrana-I"pad,
2008r.

* PricbeBa T.I'. JIutakTueckue urpbl 1 BO3MOXKHOCTH UX IPUMEHEHUS IIPU U3YYCHHUH
Ouosnoruu u skonoruu B mkose. Mxesck: M3natenbekuil 1om «Y aMypTckuil Y HUBEpCUTETY,

2001r.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru

http://school-collection.edu.ru/

http://www.fcior.edu.ru/

www.edios.ru

www.bio.1september.ru



BocnurareabHbIii KOMIIOHEHT CoJlepKaHusi padoueii MporpaMMbl yueOHOT0 npeamMera

«bunosorus» (bazoBblii ypoBeHb) 151 o0yyawmmxcs 10 kiaccos

Ne Pa3pnen nporpamMmMmel dopma peanusanuu
n/n BOCIIMTATE/IbHbII KOMIIOHEHTA
1 buosorus kak Hayka becena o IEHHOCTH HAYYHOTO MO3HAHUS
2 JKuBble cucteMbl U UX O3zHakoMuTenbHas 6ecena o popmax mosyuyeHus
OpraHu3aIus Y HaKOTUICHUsI HPOPMAITUHU 00 OKPYKaIOIIEH
JIEHCTBUTEIbHOCTH
3 XUMHUYECKUH COCTaB U CTpOCHHE | TpymoBOe BOCIIUTaHUE: TOOPOCOBECTHOE,
KJIETKU OTBETCTBEHHOE M TBOPUYECKOE OTHOLIEHUS K
Pa3HbIM BHJIaM TPYAOBOH A€ATEIbHOCTU KaK
BayKHEHIIeH MOTPEOHOCTH U 00sI3aHHOCTH
yesioBeKka; (POpMUPOBAHUE HABBIKOB Y4EOHOTO
TpyJa.
4 KusznenesaTenbHOCTb KIETKU [IpuBneyeHne BHUMaHUS LIKOJbHUKOB K
LIEHHOCTHOMY aCIEeKTy U3y4aeMbIX Ha ypOKax
SIBIIGHUH, OpTaHu3alus X paboThI ¢ TOTy4yaeMon
Ha YpOKE COIMAIIbHO 3HaYNMON nHbopMaruei —
WHULMUPOBaHUE €€ 00CYX/IE€HNUs, BbICKa3bIBAaHUS
YUYaIMMHUCS CBOETO MHEHUS I10 €€ MOBOY,
BBIPAOOTKH CBOETrO K HEW OTHOIIECHHUS
5) Pa3mHoxkeHnue u [IpuBneueHne BHUMaHMsI IIKOJIbHUKOB K
WHJIMBH1yaJIbHOE Pa3BUTHE LIECHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha ypOKax
OpraHu3MOB SIBJIGHUH, OpTaHU3alys X paboThl ¢ OJIydaeMou
Ha YpOKe COI[MalIbHO 3HaYUMOM nHpopmanuei —
MHULMUPOBaHUE €€ 00CYXK/IeHNUs, BbICKa3bIBaHUS
Y4JalIMMKCSI CBOETO MHEHUS 110 €€ MIOBOAY,
BBIPAOOTKH CBOETrO K HEN OTHOIIECHHUS
6 HacnencrseHHOCTS 1 WHTennexryanpHas urpa Ha OBBIILIEHUE
M3MEHYUBOCTb OPraHU3MOB MHTEpeca K MPUMEHEHMIO U MTPEICTAaBICHUIO
ITPEIMETHBIX 3HAHUUI
7 Cenexuus opranu3moB. OcHoBbl | BukroprHa Ha 3akpenienue TeMbl OCHOBBI
OMOTEXHOJIOTUU CEJIEKIINH, CTUMYJIUPYIOLIas I03HABATEIbHYIO
MOTHBAIIMIO IIKOJIBHUKOB; TPYIIIOBYIO padboTy
WM paboTy B mapax, KOTOPbIE y4aT IIKOJIbHUKOB
KOMaHIHOU paboTe U B3aMMOJEHCTBHIO C
JPYTUMHU JETbMH
8 PesepBHOE Bpemst




BocnurareqbHbI KOMIIOHEHT coJepkaHusi padoueii mporpaMMbl yueOHOI0 nmpeamMera
«bunosorus» (bazoBblii ypoBeHb) 151 o0yuawmmxcs 11 kiaccos

Ne Pa3pnen nporpamMmmel dopma peanusanuu
n/n BOCIIMTATE/IbHbIN KOMIIOHEHTA
1 DBOJIIOLIMOHHAS. OUOJIOTHUS Jlckyccus 0 IEeHHOCTH Hay4YHOT'O MO3HAHMUS
2 Bo3HukHOBEHUE U pa3BUTHE O3nakomuTenbHas Oecesa o popmax NOIyUEHUs
KU3HHU Ha 3emMJie Y HaKOTUICHUsI HPOPMAITUHU 00 OKpYKaIOIIei
JeHCTBUTEIILHOCTU
3 OpranusMsl 1 OKpyXxarouiast DKOJIOrM4eCKOe BOCIIMTAHNE: 3HAUCHUE
cpena IIpECTaBUTENEN Pa3HbIX TPYI KUBBIX
OpPraHU3MOB NIPUPOJE U )KU3HU YEIOBEKa,
(bopMHUpOBaHUE Y IIKOJIBHUKOB 3a00TJIMBOTO,
OepexHoro oTHOIIEHHS K (hiope u dayHe 3emiun
4 Coo0b1iecTBa u 3KOJIOrHUECKHUE DKOJIOTM4eCKOe BOCIIUTAHUE: PA3BUTHE
CUCTEMBbI MMOHUMAaHMsI HENIPEXOASIILEH [IEHHOCTH MPUPOIbL,
TOTOBHOCTHU K PALIMOHATIBHOMY
MIPUPOIONOJIB30BaHUIO, K YYACTHIO B COXPAHEHUHU
IPUPOJHBIX OOraTCTB M XKHU3HU BOOOIIIE.
5) PesepBHOE Bpemst becena o mpaBuiax MOBTOPEHMS U 3aIIOMUHAHUS

MaTcprajia




KpnTepml OLCHUBAaHUS OTBETOB YYalllUuXCsl

Onenka ycTHOTo OTBeTa:!

OtMmetka «5»:

OTBeT MNONHBIA W NpPaBUIbHBIH HAa OCHOBAaHMM HW3YYEHHBIX TEOPHM, Marepuai
U3JIOKEH B OIPEACIICHHON JIOTUYECKON IOCIIEN0BATEIBHOCTH JTUTEPATYPHBIM SI3BIKOM,
OTBET ITOJIHOCTBIO CAMOCTOSITEIIbHBIMN.

OtMmetka «4»:

OTBeT MNONHBIA W NpaBUIbHBIH HAa OCHOBAaHUM H3YYEHHBIX TEOpHil, MaTepuanl
W3JI0KEH B OIIPEJICIICHHON JIOTMYECKOW ITOCIIE0BATEIbHOCTH, IIPU 3TOM JOIYIIEHbI
7IBE, TPY HECYILIECTBEHHbIE OIIMOKH, UCIIPABJICHHBIC 0 YKA3aHUIO YUUTEIIS.

OtMmetka «3»:

OTBeT NOJNHBIMA, HO NPH 3TOM JOINYILIEHAa CYUIECTBEHHas OLIMOKAa MM OTBET
HETOJIHBIMN.

OtmeTKa «2»:

[Ipu otBere OOHApPY)KEHO HEMOHMMAHHE YYallUMCA OCHOBHOI'O COJIEpXKaHMS
y4eOHOro MaTepHaia WiM JOMYIIEeHbl CYIIeCTBEHHbIE OIMOKH, KOTOPbIE yJaluiics He
MOXET UCIPABUTH IIPU HABOAIIMX BOIPOCAX YUUTEIIS.

OtmeTtka «1»:

OtcyTcTBUE OTBETA MIIM OTKA3 OT OTBETA.

OrneHka NUCbMEHHBIX KOHTPOJIBHBIX padoT:

OtMmetka «5»:

OTBeT NOJHBIN U MPaBUIIHHBINA, BO3MOKHA HECYIIECTBEHHAs OIINOKA.

OtMmetka «4»:

OTBeT HeMOIHBIN WK JOMYIIEHO He 60JIee IBYX HECYIECTBEHHBIX OLINOOK.

OtmeTtka «3»:

PaGoTa BbINOHEHA He OoJiee YeM Ha IMOJIOBHMHY, JOIMYIIEHA OJHA CYLIECTBEHHAs U
JIBE, TPU HECYILIECTBEHHbIE OLITMOKH.

OtMmeTka «2»:

PabGora BpIONHEHa MeHee YeM Ha TMOJOBUHY WM COJEPKUT HECKOJIBKO
CYIIECTBEHHBIX OMIHOOK.

OtMmetka «1»:

PaGora He BhINoNHEHA.

[Ipu oleHKe BBHINOJHEHUS MHCbMEHHONM KOHTPOJBHOM paboThl YYHMTHIBAIOTCS
TpeOoBaHusl enuHOro opdorpapuyeckoro pexuma. OTMeTKa 3a  HUTOTOBYIO
KOHTPOJIbHYIO pab0Ty KOPPEKTHPYET NMPEaIIeCTBYIONIYIO MPH BBICTABJICHUU OTMETKH
3a YeTBEePTh, OJIYroiue, roi.

OneHka SKCepUMEHTaIbHBIX YMEHHI:

OtMmetka «5»:

PaGora BbIMOIHEHA TOTHOCTHIO M TIPABUIIBLHO, CAEIAaHbI TIPaBUIIbHBIC HAOTIOICHUS 1
BBIBOJIbI, SKCIIEPUMEHT OCYILECTBJIECH MO IJIaHy C Y4E€TOM TEXHUKU O0€30MacHOCTH M
mpaBuil  pabOTBI C BEIIECTBAMH, OOOPYJOBaHMEM M OOBEKTaMH, TPOSBIICHBI
OpPraHU3alMOHHO-TPYIOBbIE YMEHHUS (TOAJEPKHUBAETCS YHCTOTa pabodyero mecra H
MOPSIOK Ha CTOJIE, TYMaHHOE OTHOLICHHE K 0OBEKTY)

OtMmetka «4»:



PaGora BbINOIHEHA NMPaBUIILHO, CAENAHbl MPaBUIIbHbIC HAOIIOJEHUS U BBIBOABI, HO
IIPH 3TOM 3KCIEPUMEHT MPOBEACH HE MOJHOCTHbIO HJIM JOMYIIEHbl HECYIIECTBEHHBIC
OIMOKHU B paboTe C BEMIeCTBAMU, O0OPYIOBAHUEM M OOBEKTAMH.

OtMmetka «3»:

PabGora BbIONHEHAa NpPaBUIBHO HE MEHEE 4YeM Ha IMOJIOBUHY WM JOIYyIlIeHa
CYLIECTBEHHAsl OIIMOKA B XOJI€ AKCIIEPUMEHTa, B O0BSICHEHUH, B 0(OPMIICHUH PabOTHI,
B COOJIIOICHMM TpPaBWI TEXHUKH OE30MaCHOCTH NpU paboTe ¢ BEIIECTBAMH,
o0opynoBaHUEM B 00BbEKTaMH, KOTOpAsk UCIIPABISETCS 1O TPEOOBAHHUIO YUUTEIIS.

Ot1MmeTKa «2»:

Honymensl nBe (u 0Oojiee) CYIIECTBEHHBIC OIMMOKH B XOJ€ JKCIIEPUMEHTA, B
00BsiICHEHUH U opopMIIeHUH paboThI, B COONIONEHUH MPABWII TEXHUKH 0€30IacHOCTU
npu paboTe ¢ BelecTBaMu, 0OOPYJOBaHHEM U OOBEKTaMH, KOTOPHIC YYAIIUHCS HE
MOJKET UCIIPABUTH JAXKE MO YKA3aHUIO YUUTETIS.

OtMmetka «1»:

PabGora He BBINNOJIHEHA, OTCYTCTBYIOT JKCIEPHMEHTAJIbHBIC YMEHHS WIH TpyOoe
HapyIICHUE MMPABUJI TEXHUKH 0€30MaCHOCTH, KOTOPOE MOXKET IMPUBECTH K HECYACTHOMY
CJIy4ar0 MU OTKa3 ydJallerocs 6e3 IpUYuHbI BBITIOIHATH padoTy.

OreHKa BBIMOJTHEHHS TECTOBBIX padoT:

OtMmetka «5»:

Jlanbl npaBUiIbHBIE OTBETHI HA 95% 3aaHuii Tecta.

OtMmetka «4»:

Ot 75% 110 95% oTBeTOB Ha 3aJlaHKs TECTOB JIaHbI ITPABUIIHHO.

OtMmetka «3»:

Ot 60% 1o 75% oTBETOB Ha 3a/IaHKs TECTOB JIAHBI TIPABUIIHHO.

OtMmetka «2»:

[TpaBunbHBIE OTBETHI JaHbl MeHee yeM Ha 60% 3a1aHuii TecTa.

OtMmetka «1»:

Hu omHOTO TIpaBHIILHOTO OTBETA HA 3a/IaHUS TECTA MJIUM HEMOTHBHUPOBAHHBIN OTKa3
OT BBHITIOJTHEHUS TECTOBOM PabOTHI.

IIpumeyanue:

Cy1iecTBeHHbIE OMMOKU CBA3aHBI C HEJAOCTATOYHOW TIIyOMHON M OCO3HAHHOCTHIO
oTBeTa (HAmpUMEp, YYCHHK HEMPABUIBHO YKa3ajl OCHOBHBIC TPHU3HAKHA ITOHSATHMA
SBIICHUH, XapaKTepHbIe MPU3HAKU TPYIIIbI, OpTraHN3Ma, HETIPaBUIBHO CPOPMYTUPOBAT
3aKOH, MPaBWJIO WJIM YYEHHK HE CMOT MPUMEHUTh TEOPETUUYECKUE 3HAHUS JUIS
OOBSICHEHUSI W TIPEJCKA3aHUs SIBJICHUW, YCTAHOBJICHHUS TNPUIHHHO-CIICICTBEHHBIX
CBSI3€i, CPABHEHUSI U KJIAaCCU(UKALUU OPraHU3MOB U T.I1.).

HecymiecTBeHHbie OmMOKH  ONpPENeNsSIOTCS HEMONHOTOM OTBeTa (Hampumep,
YIYIICHHE U3 BUJAa KAaKOTO-TMOO HEXapakTepHOro (akTta MpU OMUCAHHWH Mpollecca,
opraam3ma). K HHM MOXXHO OTHECTH OTOBOPKH, OIUCKH, JIONYIICHHBIC TIO
HEBHUMATEJIBHOCTH (HANpUMeEp, TPH HANWCAHWW ONPEICIICHUS JOMYIIeHa OjHa
omrOKa B CIIOBE, UM HAYYHBIE CIIOBA 3aMEHEHBI CHHOHUMAMHU ).



KOHTpOJI])HO-I/I3MepI/ITeJILHl)Ie MaTEpHaJIbl

no npeamery «buosnorus. ba3osslii ypoBenb» 10-11 kiace
HroroBasi koHTpoIbHasi padoTa no ouosorum 10 kiaace
1 BapuanT

Yactb 1. Ipu Bemonnennn 3ananmii 1-10 BeIGepyTE U3 HECKOIBKUX BAPHAHTOB OTBETA OJIHH
BEPHBIN
1. K Heoprannyeckum BemecTBaM KJICTKH OTHOCATCS
a) JKUPBI B) OCJIKH
0) HYKJICMHOBBIC KUCIIOTBI  T) BoJa
2. I'1oko03a sABJIAETCS MOHOMEPOM:
a) reMOIJIOOMHa  B) TJIMLEPHUHA
0) rIMKOTeHa I') aapeHAIMHA
3. IIpu noHMKeHUN TeMIePATypPbl AKTUBHOCTH (hepMEHTOB
a) YBEIIMYMBACTCS B) HE U3MEHAETCS
0) 3aMeuIsieTcss  T) CHadasa 3aMeJIJIseTCs, [IOTOM YBEIIMYUBACTCS
4. B cocraB nykiaeoruaoB PHK He Bxoaur:
a) aJlecHUH  B) I'yaHHH
0) ypauuia  T) THMUH
5. Cunre3 mosekya AT® B ki1eTKe MOKeT NIPOUCXOAUTH B:
a) MUTOXOHJPUSX U XJIOPOIUIaCTaX  B) AApe U pubocomax
0) anmapare ["0JIbIIKM ¥ TU30COMax T) XPOMOCOMAX U SIIPBIIITKE
6. Cxou1bKk0 MoJiekyJ1 AT® oOpa3yercsi npu 0eCKUCIOPOAHOM PACIIEIJICHUH ITFOKO3bI?
a)38 0)4 B) 2 r) 36
7. BUpychbl MOI'YT Pa3MHOXKATbLCS
a) TOJIbKO B KJIETKE XO35IMHA ~ B) IIyTE€M IIPOCTOTO JIEIEHUS
0) TOJIBKO OECTIONBIM MYTEM  T) TOJBKO MOJOBBIM IIyTEM.
8. K oqxHOMeMOpaHHBIM OPraHOMIAM KJIETKH OTHOCATCS

a) pubOCOMBI B) JIM30COMBI

0) hepMeHTBI ') MUTOXOHJIPHH
9. B annapare I'oiba:ku o0pasyrorces:

a) JIM30COMBI B) puOOCOMBI

0) XJIOPOIIACTHI I') MUTOXOHIPUU

10. Hacaencreennas nngopmManus B KjIeTKax 0aKTepuid COAepKUTCS B:

a) koabuesoit JJHK B) siuHerHoi JIHK

0) spe ) pubocoMax
11. B sgpax KJeTOK CJAU3UCTON 000/109KH KHILIEYHHKA MO3BOHOYHOI0 ;KMBOTHOI0 20
xpomocoM. Kakoe unciio xpomocom 0yaeT MMeTh SIAPO 3UTr0ThI ITOr0 :KUBOTHOro? B
otBet 3anumute TOJIBKO cooTBeTcTBYyMOIIIEE YNCIIO.
12. B mogekyae JHK koau4ecTBO HyKJI€O0THAOB ¢ TyaHHHOM cocTaBisieT 20 % ot
obmero yucjaa. CKoJIbKO HYKJI1€0THA0B B % ¢ THMHHOM B 3T0ii MoJjiekyJe. B oTBer
sanumute TOJIBKO cooTBeTcTBYyIOIIIEE YUCTIO.
13. besiok coctout u3 100 amuHokucI0T. OnpenenuTe YMCJI0 HYKJIEOTHI0B B MOJIEKY. 1€
JAHK, xogupyomeii nannbiii 0esok. B orer 3anumurte TOJIBKO cooTBeTcTBYyIO1IEE

YUCTIO.
14. V cobak yépHasa mepcTh (A) TOMHHHPYET HAJ KOPHYHEBOH (a), 2 KOPOTKOHOIOCTh
(B) — Hag HopmaJibHOM MjuHON HOr (b). 3anumure TEeHOTUIT YEPHOW KOPOTKOHOIOM

co0aku, TeTepO3UTrOTHON TOJIBKO MO MPU3HAKY JJIUHEI HOT.
15. Ilpu caMoONbIJIEHUN TeTEPO3UTOTHOI0 BHICOKOPOCJIOr0 PAacTeHUs ropoxa (BbICOKUI
crefeqib — A) 10J1s1 KapJIMKOBBIX (popm paBHa (%).



Yacrp 2.
Bi. Bobi0epure OpraHou/IbI KJIETKH, cojiep:Kkaiue HACJIeICTBEHHYIO
uHdopmMauuo. Beibepute Tpu BEPHBIX OTBETA U3 IIECTH.

a) sSApo T') IN30COMBI

0) anmapar ['onbmxu 1) puOOCOMBI

B) MUTOXOHJPUU €) XJIOPOILIACTHI
B2. K 3ykapuoram 0THOCAT. BriOepuTe Tpr BEpHBIX OTBETA U3 ILIECTH.

a) OOBIKHOBEHHYIO aMEQy T') IPOKIKU

0) MaJIIPUIHOTO Mapa3uTa 1) XOJICpHBI BUOPHOH

B) KUIICUHYIO MaJIOUKY €) BUpyC UMMYHOIe(UIIUTA YeIOBEeKa
Bs. Omnpenesqnte 1Ba NMPU3HAKA, BbINAJAIIMX» W3 00LIEro CNUCKAa, U 3aNUIIATE B
oTBeT OYKBbI, 101 KOTOPbIMHU OHU yKa3aHbl. [1o710Boe pa3MHoO:KeHHe CIIOCOOCTBYET:

a) U3MEHEHHUIO TJI0JIOBUTOCTH OPTaHU3MOB

0) 000CTpEeHNIO MEXBHUIOBOM OOPHOBI

B) KOMOMHAIIMU T€HETUYECKOT0 MaTepuasa poAUTEIbCKUX TaMeT

I') YBEJIMUYEHUIO Pa3HOO0Opa3us (HEeHOTUIIOB

1) YBEIMUEHUIO TEHETUYECKOTO pa3Hoo0pas3us 6maroaaps KpOCCUHIOBEPY
Bs Jlnsi kaxa0ii 0co0EHHOCTH JeJIeHMs] KJIETKH YCTAaHOBHTE, XapaKTepHa oOHAa [Jisl
MHTO032 MJIM Mei03a:

OCOBEHHOCTH TUII JEJEHUS
A) B pe3ynbTare 00pa3yroTcs 2 KIeTKU 1) mutO3
b) B pe3ynbpTare 00pa3yrorcs 4 KIeTKH 2) meiio3

B) nouepHue Ki1eTKM ramaouaHbl
I') nouepHue KIETKU AUTIIIOUTHBI
J1) IpOMCXOAT KOHBIOTAIUS U IEPEKPECT XPOMOCOM
E) He mpoucxoauT KpoCCUHIOBEP

Bs. YcraHoBHTE COOTBETCTBHE MEKTY XapaKTepI/ICTI/IKOﬁ MYTAallUU H €€ TUIIOM.

NPUYNHA MYTALIUA
A) BKIJIIOUEHHE JABYX JHMIIHUX HYKIEOTUA0B B Mosekyny JJHK 1) renHas
b) xpaTHOe yBenuueHue yrcia XpOMOCOM B raryIONAHON KJIETKe 2) reHOMHas
B) Hapy1ieHue nocieaoBaTeIbHOCTH AMUHOKHCIIOT B MOJIEKYJIe Oerka 3) XxpoMocoMHast

I') noBopot yuacTka xpomocomsl Ha 180 rpagycoB
J1) yMeHbIlIeHHEe Yyuciia XpOMOCOM B COMAaTHUECKOM KIleTKe
E) oOMeH yuacTkaMy HErOMOJIOTUYHBIX XPOMOCOM

Bs. YcTraHoBuTe COOTBETCTBHE MEXKAY OPraHaMHM W 3apoOAbIIICBbIMH JHMCTKAMH, W3
KOTOPbIX OHH PAa3BMBAIOTCSI.

3APOABIIIEBBI
OPI'AHBI E THCTKHN
A) TOJIOBHOM MO3T 1) skTomepma
b) neuens 2) sHTOJEpMA
B) xpoBb 3) me3onepma

I') koctn
J1) momxkenyno4yHas xenesa
E) snmaepmuc koxu

Yacrts 3.
Pemure 3agaun




1. B mporuiecce raukonm3a oopazoBanuch 112 monekyn nupoBuHorpaaaoi kuciotsl ([IBK).
Kakoe koiruecTBO MOJIEKYJ TIIOKO3bI TIOJIBEPIIIOCH PACIIEIUICEHUIO U CKOJIBKO MOJIEKYIT
AT® obpazyercs Mpu MOJIHOM OKUCIICHUU TIIFOKO3bI B KJIETKaX 3yKapuoT? OTBET MOSCHUTE.
2.V 4denoBeKka TEMHBIN 1IBET BOJIOC (A) JOMUHHPYET Ha/l CBETIIBIM I[BETOM (@), Kapuid IBET
a3 (B) — #aja ronyosiM (b). 3anuImTe TeHOTUITBI POAUTEIICH, BO3MOXKHBIC (DEHOTHUIIBI K
TEHOTUIIBI JIETEeH, POJUBIINXCS OT Opaka CBETIOBOJIOCOTO royly00ria30ro My>KYHHbI U
reTEPO3UTrOTHOM Kaperiia30il CBETI0BOIOCON KEHIIIUHBI.

Hrorosasi koHTpobHasi padora no 6uoJiorum 10 kiace

2 BapuaHT
Yacthp 1. Ipu Bemonnennn 3ananmii 1-10 BeIGepHTE U3 HECKOIBKUX BAPHAHTOB OTBETA OJIHH
BEPHBIN
1. K oprannyeckuM BeliecTBaM KJIETKH PACTEHUH OTHOCUTCH
a) BoJia B) Kpaxmaj
0) XJIOpU KaIbIus T') IOBapeHHas COJIb
2. HauboJib1ee KOJIMYeCTBO YHEPTUH Bbl1eJIsieTCsl MPU pacuienyieHuu 0JHOro rpaMma
a) )Kupa B) TJIFOKO3bI
0) Oenka T') IEJUTIOJIO3BI
3. MoHoMepaMu HYKJIE€HHOBBIX KHCJIOT SIBJISIIOTCS
a) HYKJICMHOBBIE KHCIIOTHI B) aMUHOKHCIIOTHI
0) HYKJIEOTHIbI T') a30THCTHIC OCHOBAHUS
4. B nepeHoce KMCJI0pPO/Ja M YIVIEKHCJIOI0 ra3a B OpraHu3Me y4acTByer
a) puOpuHOTEH B) hpubpun
0) remMorI00uH T') KOJUIareH
5. Kakue opranonsl KJIeTkH coaep:xkat coocrsennyro JJTHK?
a) XJIOPOILIacThbI B) prubGOCOMBI
0) komruiekc ["onbmxu T') TU30COMBI
6. KaxoBa pojib moJsieky1 AT® B kierke?
a) o0ecreynBalOT OPraHu3M dHEPrHeH B) YCKOPSIFOT XUMHUYECKUE
peaxiyn

0) y4acTBYIOT B 00pa30BaHUU KJIETOYHBIX CTPYKTYp T) MOTJIOIIAIOT SHEPTUIO
COJIHEYHOI'O CBETa
7. Cxoibk0 MoJiekyJ AT® odpa3yercs Npu KHCJIOPOJIHOM PACIICNJICHHHU TVIIOKO3b1?

a)38 0)36 B) 28 r)2

8. K 1ByMeMOpaHHBIM OPraHOMIaM KJICTKH OTHOCATCS
a) pubOCOMBI B) JIU30COMBI
0) KTYTUKHU T') MUTOXOH/IpUU

9. B kJIeTKaxX NPOKapHOT I'eHbl, B KOTOPbIX XPAHUTCH HAaC/JAeACTBeHHas: HHGopManus,
PACIOJI0KeHbI B

a) IUTOIJIa3Me B) sipe

0) MUTOXOHJIPUSX r) pubocomax
10. buoJsiornueckoe oKMcIeHHE HAET NPHU 00513aTEJILHOM YYACTHH

a) Kkaciopoaa  B) (epMeHTOB

0) TOPMOHOB  T) HYKJIEHHOBBIX KHUCJIOT

11.¥Y njaoaoBoii Myxu Ap0o30(uibl B COMATHYECKHUX KJIETKAaX Coep:KUTcs 8 XxpomocoMm, a
B moy10BbIX KJaeTkax? B oteer 3anummure TOJIbKO cooTBeTcTBYIOIIIEE YUCIIO.
12. Kakoii npoueHT HYKJIeoTHA0B ¢ muTo3nHoM coaep:xut AHK, ecau moja eé
a/IeCHMHOBBIX HYKJ1e0THA0B cocTaBisieT 10% ot o01ero uncaa. B oTBer 3anummre
TOJIBKO coOTBETCTBYIONIEE YUCIIO.



13. Kakoe 4HCJ10 HYKJIEOTHA0B B reHe KOAUPYeT NePBUYHYI0 CTPYKTYPY Oesika,
cocrosimero u3 300 amunokucsor. B oreer 3anummte TOJIBKO cooTBeTcTBYIOIICE
YUCJIO.

14, IIpu ckpemmBaHuu KEaATOro(A) raaakoro (B) (muromosurora) m 3eaéHoro (a)
MopiuuHucTOro (b) ropoxa B F1 moayuymiunch Bce xkéiarbie riuaakue. Onpenenure
reHoTun cemsia ropoxa B F1.

15. KakoBa BeposATHOCTH (%) PO:KIeHUsI BHICOKUX /IeTel Y reTepo3uroTHhIX poauTeei
€ HU3KHM POCTOM (HU3KOPOCJIO0CTH IOMUHHPYET HA/l BLICOKHM POCTOM).

Yacts 2.
Bi. BeiOepuTe CTPYKTYpBI, XapaKTepHble TOJIbKO VISl PACTHUTEJIbHON KJIETKH. Beibepute
TPHU BEPHBIX OTBETA U3 IHCCTHU.

a) MUTOXOHPUH T') XJIOPOTLIACThI
0) KJIeTOYHas CTEHKa 1) puOOCOMBI
B) BaKyOJIH C KJIETOUHBIM COKOM e) anmapar ['onbmku
B2 K aBToTpodam oTHOCAT: BoiGepute TpH BEpHBIX OTBETA U3 IIECTH.
a) CIIOPOBBIE PACTEHUS T') TUICCHEBBIE TPUOBI
0) OIHOKJIETOYHBIE BOJIOPOCIIU 1) XeMOTpo(HbIE OaKTEpHH
B) BUPYCHI €) 0OJILIIMHCTBO MPOCTEUIINX

Bs. Onpenesure ABa NPU3HAKA, «BbINAAAIOMMX» H3 O0IIEr0 CNHUCKA, W 3aMUIIMTE B
OTBET OYKBBI, 10/ KOTOPHIMH OHH YKA3aHbI.
IIpu n010BOM pa3MHOKEHHHU KUBOTHBIX

a) Y4acTBYIOT, KaK MPaBUIIo, IB€ 0COON

0) 10JIOBBIE KJIETKU 00pa3yroTCsl IIyTEM MUTO3a

B) raMeThbl UMEIOT raIuIONIHbIA Habop XpOMOCOM

T') TEHOTHIT IOTOMKOB SIBJISIETCS] KOTIMEH T€HOTHUIA OJTHOTO U3 POAUTENEH

1) TEHOTUII IOTOMKOB 00bEIMHSAET TeHETHUECKYI0 HH(OPMAIHIO 000UX poanuTeNei
Bs. YcTaHOBHTE COOTBETCTBHE MEXKAY OCOOCHHOCTAMH KJIETOYHOIO JeJeHUSl H ero
BH/IOM.

BUJ
OCOBEHHOCTH KJIETOYHOI'O JEJIEHUA
A JAEJIEHUSA
A) B pe3yibTarte JelieHus NOSIBISIOTCS 4 TaljIOuHbIE KJIETKU 1) MuTo3
b) obecneunBaeT poct opraHos 2) Meno3
B) npoucxoaut npu 06pa3oBaHUN CHIOP PACTEHUH U raMeT KUBOTHBIX
I') npoucxoauT B cOMaTHYECKUX KJIETKaxX
J1) obecrieunBaeT Oecrosioe pa3MHOXKEHHE U pEreHepaIiio OpraHoB
E) nmoanep:xrBaeT mOCTOSTHCTBO YHUCJIa XPOMOCOM B IMOKOJIEHUSIX
Bs. YcTaHoBUTe COOTBETCTBHE MEKAY XapPAKTEPUCTHKOH MYTAIlUM M €€ BHIOM.
BU/
XAPAKTEPUCTHUKA
MYTAIIUU

A) U3MEHEHHE MOCIIEI0BaTENBHOCTH HYKJIE0THA0B B MoJiekyie JJTHK 1) rennas
b) nu3amenenue cTpoeHus XpoMocom 2) XpoMOCcOMHast
B) n3meHeHune unciaa XxpoMOCOM B spe 3) reHoMHas
I') monumuiongust
/1) n3MeHeHne MocIe0BaTEIbHOCTU PACIIONIOKEHNS TEHOB

Bs. YcTaHoBHTE COOTBETCTBHE MEKAY OPraHOM, TKAHBI) MO3BOHOYHOIO KHBOTHOTO U
3apoJbINIEBHIM JHCTKOM, H3 KOTOPOT0 OHU 00Pa3yHTCs.



OPI'AH, TKAHb

3APO/JIBILIEBBIN
JHUCTOK

A) KHILIEYHUK

b) kpoBb

B) nouku

I') nérxue

J1) xpsiieBasi TKaHb
E) cepneunas mplmiia

1) suTonEepMa
2) me3o1epMa

Yacrts 3.
Pemure 3agaun

1. B mporiecce KucaopoJHOTo 3Tana karaboian3zma oopazoBanoch 972 moinexynsl ATO.
Ompenenure, KaKOe KOJIMYECTBO MOJICKYJI TJIFOKO3bI TIOJIBEPIJIOCH PACIICTUICHHIO U CKOJIBKO
Mosiekysn AT® oOpa3oBasiock B pe3ysbTaTe IIIMKOIN3a U TOJIHOTO OKucieHusa? OTBeT

IIOACHUTC.

2. CkpecTuau TOMO3UTOTHOTO MeTyXa, UMeroIiero rpedens (A) u onepennbie Horu (B) ¢
reTepo3UTroTHON KypHullel UMeIolIeil rpedeHp U roible HOru (TeHbI He cleruieHsl). CaMiia u
CaMKy MEpPBOTO MTOKOJICHHS, UMEBIIUX Pa3HbIe T€HOTUIIBI, CKPECTUIIN MEXTY COOOM.
Omnpenenure TeHOTUIIBI POAUTENEH, TEHOTUIIBI U (DEHOTHIIB THOPUIOB IIEPBOTO M BTOPOTO

HOKOJIEHUH.




HToroBasi KOHTpPOJILHAsI padoTa mo 6mosorum 11 kiace
1 BapuanT
Yacrs 1.
Buvibepume monvko ooun éeprnwiii omeem uz npeonoxcennvix (Al — AlS5)
Al. Uckonaemble OCTaHKH OPraHU3MOB U3y4aeT:
1) smOpuonorus 2) 6uoreorpadus 3) naneonTonoruss 4) cpaBHUTENbHAs

aHaTOMUs
A2. CxoacTBO 3apobiiei pbl0 M 3eMHOBOIHBIX KMBOTHBIX Ha ATarnax 3apoAbIlIEBOr0

Pa3BUTHA ABJIACTCA N10KA3aTCIbCTBOM:

1) GuoXUMHYECKUM 3) cpaBHUTEIBLHO-aHATOMUYECKUM

2) MajgeoHTOIOTUUECKUM 4) sSMOpPHOJIOTTYECKUM
A3. 30bITOYHOE KOJTMYECTBO YTJIEBOJIOB B OpPraHU3Me MPUBOIUT K

1) oTpaBieHHIO OpraHu3Ma 3) X IpeBpAILEHHIO B KUPBI

2) uX MpeBpaIICHUIO B OCIKU 4) pacuieruieHHIo Ha 0osiee MpocThie
BEIIECTBA

A4. B xo/z1e 1010BOro pa3MHOKEHUS OPraHU3MOB Y IIOTOMKOB HaOJI0aeTcs
1) nonHoe BOCIpOU3BEIEHUE POJUTEIBCKUX PU3HAKOB U CBOMCTB
2) nepekoMOMHAIMs NPU3HAKOB U CBOMCTB POJAUTENBCKUX OPraHU3MOB
3) coxpaHEeHHE YUCIEHHOCTH KEHCKHX 0co0ei
4) npeoOiajaHue YUCIICHHOCTH MYXCKUX 0CO0ei
AS. I'eHoTun — 3t10
1) HaOop TreHOB B MOJOBBIX XpOMOCOMax 3) COBOKYMHOCTb T'€HOB JIaHHOTO
opraHusma
2) COBOKYITHOCTb I'€HOB B OHON XpoMocoMme 4) Habop reHoB B X-XpoMOcoMe
A6. Kakas "3MEHUMBOCTb UTPAET BEAYILYIO POJIb B 3BOJIIOLUH KUBOW IPUPOABI?

1) nurornnazMaruueckas 3) benotunuueckas
2) MyTaluoHHas 4) MoauduKaIMOHHAS
A7. JIBnxymiasi cuiia 3BOJIIOLNH, YBEJIMUKBAOIIAs HEOJHOPOAHOCTh 0COOEH B MOMYIISILIMU
1) MmyTaninoHHast I3MEHUYUBOCTh 3) 60pnba 3a cyiiecTBOBaHHE
2) Mou(pUKaIIMOHHAs U3MEHYMBOCTD 4) nckyccTBeHHBINH 0TOOP
A8. TlosiBneHHe Kakoro NMpu3HaKa y 4yeJIoBeKa OTHOCST K aTaBU3MaM:
1) annenaukca 3) MHOTOCOCKOBOCTH
2) MIeCTUTIaI0 KOHEYHOCTH 4) nuddepeniuanuu 3y0oB

A9. CounanbHble (aKTOPbI SBOIIOLUH CHIIPAIM PEILAOIIYIO0 POJib B (GOPMUPOBAHUH Y
4eJIoBEKa

1) ynoieHHON rpyAHON KIETKU 3) uneHopa3enbHON peun

2) NpsAMOXOK/ICHUS 4) S-00pa3HbIX U3TMO0B TO3BOHOYHHMKA
A10.0Onpenenute BEpHYIO MOCIEA0BATENBHOCTD 3TAIIOB aHTPOIIOrEHE3a

1) apeBHueE NrOAM — > QPEBHEUILNE JIFOIU — > COBPEMEHHBIN YEIOBEK

2) HeaHAepTaJIel] — > MUTEKAaHTPON — > CUHAHTPOII

3) npeBHeMIINE IO — > IPEBHUE JIIOJU — > COBPEMEHHBIN YEJIOBEK

4) npeBHEUINE JTIOIU — > JIIOJIA COBPEMEHHOTO THIIA
All. K abnotnueckum GpakTopam, ONpeaesonMM YUCICHHOCTh NOMYISINH, OTHOCSAT

1) MEeXBHUIOBYIO KOHKYPEHIIUIO 3) MOHWXEHHUE TUIOJJOBUTOCTH
2) nmapazuTusMm 4) BIaXXHOCTh
A12. Ha3zoBure THII B3aMMOOTHOIIIEHUI JIMCHULL M TIOJIEBOK B OMOre€0IleHO3€e
1) KoHKypeHLus 2) XO39UH-TIAPA3UT 3) cumbuos 4) XUUTHUK-KEPTBA

A13. YKaxuTe mpuMep aHTPOIIOTeHHOTO (paKkTopa
1) BeIMep3aHKE BCXO0B MPU BECEHHUX 3aMOpPO3Kax
2) yIUIOTHEHHE M0YBbI ABTOMOOMIIBHBIM TPAHCIIOPTOM



3) noBpeXx/IeHNE KYJIbTYPHBIX PACTEHUH HACEKOMBIMU

4) yHHUUYTOKEHUE BpPEeIUTENEH CEIbCKOT0 X035HCTBA MTULIAMU
Al14. CokpallieHre YUCICHHOCTH XUITHBIX )KUBOTHBIX B JIECHBIX OMOIICHO3aX MPUBEIET K

1) pactipocTpanenuio 3ab601eBaHUM Cpen TPABOSAIHBIX KUBOTHBIX

2) YBEIMUYCHHIO BUIOBOTO Pa3HOOOpa3us pacTeHUI

3) U3MEHEHUIO BUJIOBOI'O COCTaBAa MPOYLIEHTOB

4) pacuIMpeHU0 KOPMOBOI 0a3bI HACEKOMOSITHBIX JKMBOTHBIX
A15. bepé3oas poiia — HEYCTOMYMBBIA OMOTEOIIEHO3, TAaK KaK B HEM

1) MmanomiogopoiHast moyBa

2) HeOoubIIIOe pa3HOOOpa3re BUIOB

3) mMaro cBeTa I pacTeHH

4) TpaBSTHUCTBIE PACTEHUS CTPAAAIOT OT HEIOCTATKa BIIar
A 16. K rinoGanbHbIM H3MEHEHUSIM B Orocdepe OTHOCST

1) 3arpsi3HEHHE MOYBBI B OTAENBHBIX PETMOHAX OTXOJAMHU CEJIbCKOXO3SHCTBEHHOTO
MIPOU3BOJICTBA

2) 3arpsi3HEHUE BO3[lyXa OTXO/aMU MPOU3BOJICTBA B 30HE PACIIOIOKEHUS XUMUYECKOTO
3aBoja

3) YHUYTOXEHHE MOKapaMu JIECONapKOBOM 30HBI TOPOa

4) cokpallieHre Ha TUTAaHETE 3a11acoB IPECHON BO/IBI
Yacrs 2.
Buvibepume mpu eepuvix omeema u3 npeoniodHceHHbIX 8apUAHMO8 8 3a0aHUU
B1. Pe3ynbTaToM 3BOIIOIHH SIBISETCS

1) nosiBieHNE HOBBIX 3aCYyXOYCTOMYHMBBIX COPTOB PacTEHUM

2) BOBHUKHOBEHHE HOBBIX BHJIOB B U3MEHUBIINXCS YCIOBUSIX CPEIbI

3) BBIBEZICHHE BBICOKOIIPOAYKTUBHBIX ITOPOJI KPYITHOTO POTaTOro CKOTA

4) hbopMupoBaHKEe HOBBIX TPUCIIOCOOICHUN K KU3HU B U3MEHUBIINXCS YCIOBHSIX

5) coxpaHeHHE CTApPBIX BUJIOB B CTAOMIIBHBIX YCIOBUAX OOUTAHUS

6) monmyuyeHue BHICOKONMPOAYKTUBHBIX OpOHIEPHBIX KYp
B2. K kascoomy sanemenmy nepeoco cmonoya noobepume coomeemcmeyiowuil SAemMenm us
6MOP020 U 3anuuiume 8blOpanHvle Yyuppol 8 madauyy noo cOOmeemcmayUUMU OYKEamu.
Y CTaHOBHTE COOTBETCTBUE MEKY TPYIIIAMH PACTCHHUH U KUBOTHBIX U MX POJIBIO B
HKOCHCTEME TIpyJa:

Posib B Ouocdepe I'pynnbl pacTeHnii ¥ 5KUBOTHBIX
npoayreHTsI (1) A) npubpexHasi paCTUTENBHOCTD
KOHCYMEHTHI (2) b) xapn

B) nuunHKM 36MHOBOAHBIX
I') duronnankToH
J1) pactenus nHa
E) Gonp11oii mpyaoBuK
3anumure B OTBET HUQPHI, PACTIOIOKUB HX B MOPSIKE, COOTBETCTBYIOIIEM OYKBaM:

A B B r i E

B3. YcranoBuTe npaBuibHYyIO NOCIEA0BATENBHOCTD 3P B UCTOPUH 3EMITH.
1) [Iporepo3oiickas
2) Kaitno3oiickas
3) Apxeiickas
4) ITaneo3oickas
5) Me3o3oiickas
Yacts 3.



3aoanus co c60600HbIM OMEEMOM

Cl. Yem npupoaHasi 5KOCUCTEMA OTIIMYAETCSA OT arpodKOCUCTEMBI?

C2. 3nas npaswio 10 npoieHToB (MTPaBUIIO SKOJOTUUECKON MUPAMUIBI), PACCUNTANTE
CKOJIbKO TTOHAI00UTCS (PUTOIIIAHKTOHA, YTOOBI BEIPOC OJMH KUT BecoM 150ToHH?
(nuieBas 1enk: GUTOIIAHKTOH---300IIJIAHKTOH---KHT)

HToroBasi KOHTpPOJILHAsI padoTa mo 6mosorum 11 kiace
2 BapHMaHT

Yacrs 1.
Buvibepume monvko 0oun éepnwiii omeem uz npednoxcennvix (Al — AlS5)

A1l. O0beKThI U3YUECHHS KaKOU U3 MPUBEAEHHBIX HAyK HAXOASTCS Ha HAJOPraHU3MEHHOM

YPOBHE OpraHu3aluu KUBOTO.

1) monekynspHas OUOTOTHS 3) sMOpuoorus

2) sKoJIoTHUA 4) anaToMHs
A2. DMOPHOIOTHYECKUM JI0KA3aTeIHCTBOM BOJIIOIIMH TO3BOHOYHBIX KUBOTHBIX CITY>KUT
pa3BUTHE 3apoAbIlIa U3 1) 3urorsl  2) coMaTU4eCKON KIETKU 3) ciopsl
4) nUCTHI

A3. B kiieTke cocpeioToueHa HAaCIeACTBEHHAss MH(POpMaIUsl O TPU3HAKaX OpraHu3ma,
MI03TOMY €€ Ha3bIBAIOT
1) cTpyKTypHOI eIuHULIEH )KUBOTO 3) reHeTUYeCcKON EMHULIEH HKUBOTO
2) pyHKIIMOHAIBHOW €TUHUIICH KUBOTO 4) enuHMIICH pocTa
A4. bosbiioe 3HaY€HNE MOJIOBOT'O PA3MHOXKEHHUS JJISl DBOJIFOIIUM COCTOUT B TOM, UTO
1) npu OIJIOAOTBOPEHUH B 3UTOTE€ MOTYT BO3HUKHYTh HOBbIE KOMOMHAILIMY I'€HOB
2) noYepHU OPraHU3M SIBIISIETCS TOUHOM KOMKEN POAUTEIBCKUX OPTraHU3MOB
3) Onarogapst mpoueccy MUTO3a U3 3UTOThI (POPMHUPYETCS 3aPOIbILI
4) pa3BUTHE HOBOI'O OpraHU3Ma HAUMHAETCS C JIEJIEHUS OJTHOM KIIETKH
AS5.T. Menzens BBell OHATHE "HACIEACTBEHHBIN (aKkTOp", KOTOPOE B COBPEMEHHOM
TE€HETUKE COOTBETCTBYET IMOHATHUIO
1) rubpun 2) TeHOTUI 3) ren 4) benotumn
A6. Kakas ”3MEHYMBOCTb UTPAET BEAYILYIO POJIb B 3BOIIOLUY KUBON MPUPOIbI?
1) uuromnazmaruyeckas 2) MyTalMOHHas 3) ¢enorunuyeckas
MoU(pUKAIIIOHHAS
A7. B pe3ynbTare €CTeCTBEHHOTO 0TOOpa BO3HUKAET
1) MmyTamus reHa 3) pazHOOOpa3ue OpraHu3MoB
2) KOHKYpEeHIIUs 0cobOeit 4) 6oprba 3a cyliecTBOBaHUE
A8. Bo3pacTHas cTpykTypa NONyJsLuu XapaKTepu3yercs

4)

1) cOOTHOILIEHHEM KEHCKUX U MYKXCKHX 0co0eit 3) 4ncneHHOCThIO 0co0ei

2) COOTHOIIIEHUEM MOJIOJIBIX U TTOJIOBO3PEIIBIX 0CO0eH 4) e€ MIOTHOCTHIO
A9. OcTaToK TpEeThero BeKa B YIIIy IJla3a 4yeloBeKa — MpUMep

1) pyaumenTa 3) aTaBu3Ma

2) aHaJIOTUYHOTO OpraHa 4) roMOJIOTMYHOT'O OpraHa
A10. Kakoit (hakTop aHTpOIIOreHe3a MOKHO OTHECTH K OMOJIOTHYECKUM?

1) oOmiecTBeHHBIN 00pa3 KU3HH 3) YCTHYIO ¥ MTUCbMEHHYIO peYb

2) ecTeCTBEHHBI OTOOP 4) 61aroyCTpONCTBO KIJIHIIA
All. O enuHCTBE, POJICTBE YETOBEYECKUX PAC CBUIECTEILCTBYET

1) X TPUCTIOCOOJICHHOCTH K JKU3HHU B PA3HBIX KIIMMATHUYECKUX YCIOBHSIX

2) 0IMHAKOBBII HA0OP XPOMOCOM, CXOJICTBO UX CTPOCHUS

3) ux pacceneHue Mo BCEMY 3eMHOMY IIapy

4) ux cmocoOHOCTh MPEOOPA30BHIBATH OKPYKAIOIILYIO CPEIY
A12. IIpuMepoM aHAJIOTUYHBIX OPraHOB MOTYT CIIYKHUTh



1) KpbUIO JIEeTy4el MBIIIN U KPbUTO 6ab0uku
2) poroBas 4elnys sIIEpHULbl U NaHIUPh Yepenaxu
3) pyka 4eloBeKa U HOTa JIOIIA !
4) HIDKHSS YEITIOCTh YeJIOBEKa U COOaKU
A13. ®akTop, OrpaHUYMBAIOIINI POCT TPABSIHUCTHIX PACTEHUN B €JI0BOM JIECY, —

HCJOCTAaTOK

1) cBera 2) teria 3) BOJBI 4) MUHEpANbHBIX BEILIECTB
A14. BzaumooTHoOIIEeHHs 00KbUX KOPOBOK U TJICH — IIPUMED
1) mapazutuzma 2) B3aMMOIIOMOIIHU 3) cumbuo3a 4) XUITHUYECTBA

A15. Mope kak yCcTOM4MBasi 5KOCUCTEMA XapaKTEpU3yeTCs
1) nepuoaruecKUMHU KOJIeOaHUSIMHU KOJIMYECTBA BUIOB
2) BBICOKON YHCIIEHHOCTBIO MPOJIYLIEHTOB
3) BBICOKOM YHCIEHHOCTHIO KOHCYMEHTOB
4) pazHOOOpa3ueM 1 OOJIBITUM KOJIUYECTBOM BHIOB
A16. I'noGanbHON IKOJIOrMYECKOM MTPOOIEMOH Il COBPEMEHHOTO YEJIOBEYECTBA SABJISETCS
1) 3arpsisHeHre MuUpOBOTro OKeaHa
2) aKKJIMMAaTU3alUs PACTEHUHN U )KUBOTHBIX
3) HAKOIUIEHHE B TOYBE OPTraHMYECKUX BEIIECTB
4) aKTUBHOE PaCCEJICHUE JIFOJICH T10 TUTAHETE
Yacrs 2.
Buibepume mpu eepuvix omeema u3z npeonoHceHHbIX 8aPUAHMOE 8 3A0AHUSIX.
B1. Beibepute npuMepsl nanoaanTaIum.
1) nOKpOBUTENLCTBEHHASI OKPACKA )KUBOTHBIX
2) BUJOU3MEHEHHS BEreTaTUBHBIX OPTaHOB PaCTEHUM
3) ucue3HOBEHNE MUIIEBAPUTEIBHON CUCTEMBI Y UepBeil
4) BO3HUKHOBEHHUE 3YKapUOTUYECKON KIETKU
5) mosiBI€HNE TETUIOKPOBHOCTH Y TITHII
6) COOTBETCTBHE Pa3MEPOB TeJIa HACEKOMBIX — OIBUINTEINIEH CTPOEHHIO IBETKOB
B2. K kascoomy sanemenmy nepeoco cmonoya noobepume coomeemcmeyiowuil SAemMenm us
8MOPO2O U 3anuuiume 6blOpanHbvle YUPPsvl 8 MaAbaUYY NOO COOMBEMCMBYIOUWUMU DYKEAMU.
YcTaHOBHTE COOTBETCTBUE MEXKIY (DAKTOpaMH CpeJlbl U MX XapaKTePUCTUKAMHU
DaxkTOopbI Cpeabl XapaKTepuCTHKU:
buornueckne — (1) A) TIoCTOSIHCTBO Ta30BOTO COCTaBa

aTMochepsl.
Aobuotnueckue — (2) b) M3meHenne TOMIIUHBI 030HOBOTO

JKpaHa.
B) N3MeHeHne BIaXKHOCTH BO3/TyXa.
I') U3MeHeHre YUCIeHHOCTH KOHCYMEHTOB.
J1) I3MeHeHne YncaeHHOCTH MPOAYIIEHTOB.
E) YBenuueHue 4ncieHHOCTH apa3uToB.

3anuuuTe B OTBET HUQPHI, pACHOJIO0KUB UX B MOPSIJIKE, COOTBETCTBYIOIIEM OyKBaM:

A B B r i E

B3. YcranoBute mocieaoBaTeNbHOCTh IMOSIBIEHUS B MPOLIECCE HBOJIOLUM PA3HBIX OT/AEIOB
pacTeHui.

1) Mox000pa3HbIe

2) roJioceMeHHbIE

3) manopoTHUKOOOpa3HbIE

4) MOKPBITOCEMEHHBIC



5) Bogopociu
Yacrts 3.
3aoanus co c600600HbIM OMEEMOM
Cl. YkaxuTe OCHOBHBIE CBOMCTBA OMOTCOIICHO30B M KPATKO OOBSICHUTE HUX. YKAKUTE HE
MEHee TPEX CBOWCTB.
C2. Kakoe KoJIMYeCTBO TUIAHKTOHA (B KI') HEOOX0IMMO, 4TOOBI B BOJJOEME BBIPOCIIA IIIYKa
Maccolt 8 Kr? (muieBas 1eMb: MIaHKTOH---TJI0TBA ---1I1YKa)
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