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MNOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OUOJIOTHH TEOPETHUYECKYIO OCHOBY JJIS OIpEACTICHHS
MOoAX0A0B K (OPMHUPOBAHUIO COJEpKaHMUs YydeOHOro mnpeamera «buosorus» cocraBuiu:
koHuenryanpHbie nojoxkeHus ®I'OC COO o B3anMOOOYCIIOBICHHOCTH II€JI€H, COIEp>KaHMUs,
pe3yabTaToB Oo0y4yeHHs M TpeOOBaHMH K YPOBHIO IMOJATOTOBKH BBITYCKHHMKOB, MOJIOKEHHUS 00
o0IMX IEeNsIX W MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmero obpazoBanus B Poccuiickoit deneparuu, a TakKe MOJOKEHHS O crienupuke OMOJIOTHH,
e€ 3HAaUYeHWU B TO3HAHWH >KHUBOW MPUPOABI M OOECMEYCHUHU CYIIECTBOBAHHS YEIIOBEUYECKOTO
obmiectBa. CoriaacHO Ha3BaHHBIM IMOJOXEHUSIM, OINPEAETICHBl OCHOBHBIE (DYHKIIMU MPOTPaAMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma no Gmosioruu 1aét MpencTaBlICHUE O MENsX, 00 O0Iel cTpaTernu 00ydeHus,
BOCIIUTAHUS W Pa3BUTUA OOyYaroOnIuMXcs CcpeiAcTBaMu ydeOHoro mpenmera «buomorus»,
ompezenseT o00s3aTeNbHOE TMPEIMETHOE COJIEpKaHHEe, €ro CTPYKTYpPY, paclpeaeicHue Io
paszenaM W TeMaM, PEKOMEHIYeMYIO IOCIIEeIOBATEIIbHOCTh U3YYEHHUs Y4eOHOro Marepuania ¢
Y4ETOM MEXMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKHA 00pa30oBaTEIBHOTO IpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyJaroNuXCsl.

B mnporpamme mo OuONOTMHM TakKe YYHTHIBAIOTCS TpPeOOBaHHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M MPEAMETHBIM pe3ylibTaTaM oO0ydeHuss B (OPMHUPOBAHHUH
OCHOBHBIX BHJOB y4e€OHO-TIO3HABATEIBHOMN JEATEILHOCTH/ydeOHBIX NEUCTBUI 00yUaAIONMIUXCS 110
OCBOCHHIO COJICPKAHUS OMOJIOTHIECKOTO 00pa30BaHMsI.

B nporpamme no Ouonorun (10-11 kmacchkl, 0a30BBI ypOBEHb) peaJN30BaH MPUHIIUII
MPEEMCTBEHHOCTH B W3Y4YeHMH Ouonoruu, Omaromaps dYeMmMy B HEH mIpocMaTpuUBaeTCs
HaIpaBJIECHHOCTh HA PAa3BUTHE 3HAHUM, CBA3aHHBIX ¢ (POPMHUPOBAHUEM ECTECTBEHHO-HAYYHOTO
MHPOBO33PCHHUSI, IIEHHOCTHBIX OPHEHTAIM  JUYHOCTH, OSKOJOTUYECKOTO  MBIIUICHHUS,
MPEJCTAaBICHUA O 3J0pPOBOM 00pa3e >KU3HH U OEpEeKHBIM OTHOIICHHEM K OKpY)KaroIen
npupoaHoii cpene. IlosTomy Hapsigy ¢ H3ydeHHEM OOIIEOMOJIOTHYECKUX TEOPHM, a Takke
3HAHWUI O CTPOSHUU KHUBBIX CUCTEM PA3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOMINX B HUX
MPOIIECCOB B MporpaMMe IO OWOJOTHH YACJICHO BHUMAHWE HWCIIOJIb30BAHHMIO TOTYYECHHBIX
3HAHWI B MOBCEHEBHOM KM3HU JIJIs1 PEIICHUS MPUKIIATHBIX 3a7a4, B TOM YHCJIE: TPO(IIaKTUKA
HACJICICTBEHHBIX ~ 3a00JIeBaHUN  YEIIOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS HKOJIOTUYECKHU IIEJIECO00Pa3HOTO MOBEJCHHS B OKPYXKAIOIIeH MPHUPOIHON cpene,
aHaJM3a BIMSHUS XO3SMCTBEHHOW JCATEIHPHOCTH YEJIOBEKA HA COCTOSHHE TPHUPOIAHBIX H
HMCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHMMaHHUS K TMPHUKIIATHON HANpaBIECHHOCTH Y4€OHOTO
npeaMera «bUoNIOTHS» MPOAUKTOBAHO HEOOXOIUMOCTBIO OOECIICUCHHS YCIIOBUHM ISl PEIleHUs
OJIHOM M3 aKTyallbHBIX 33/1a4 MIKOJILHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpe/oiaraet
dbopmupoBaHre y OOYJarOUIUXCSl CIIOCOOHOCTH aJaNTHPOBATHCS K W3MEHEHUSM JHHAMHUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUpa.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHHS 3aHMMaeT BaxHoe Mecto. OnHa
obOecnieunBaeT (GopMUpOBaHHE Yy OOYYAIOIIMXCS MPEICTABICHWA O HAay4YHOH KapTHUHE MUDPA,
pacmpsieT U 0000IIaeT 3HAHUS O KUBOU MPUPOJIE, €€ OTIIMYUTEIBHBIX TPU3HAKaX — YPOBHEBOM
OpraHW3aIii M DSBOJIOIHMH, CO3Ma€T YCJIOBHS JUIA: TO3HAHUS 3aKOHOB >KUBOW TPHUPOJIBI,
dbopmupoBanus (YHKIIMOHATHHOW TPAaMOTHOCTH, HABBIKOB 30POBOTO M Oe30macHOro odpasa
YKU3HU, IKOJIOTUIECKOTO MBIIIJICHUS, ICHHOCTHOTO OTHOIICHUS K KUBOU MPUPOJC U YESTIOBEKY.

bonbimoe 3HaueHne OWOJOTHS WMEET TaKKe JUIsl PEIICHUS BOCIHTATENIBHBIX U
Pa3BUBAIOIIMX 33/1ay CPeHEro o0Iero oopa3oBaHus, Conuaau3anuu ooyJyaromuxcs. M3ydenmne



Oouosioruun obecrieunBaeT YCIIOBHS TUTST dbopmupoBaHUs HMHTEJUICKTYyaJIbHBIX,
KOMMYHHKAITMOHHBIX W MH(POPMAIMOHHBIX HABBIKOB, SCTETHYECKON KYJIBTYPHI, CIIOCOOCTBYET
UHTETpaIMy OMOJIOTMYECKUX 3HAHUN C MPEICTaBICHUSIMH W3 APYTUX Y4YEOHBIX MPEAMETOB, B
YaCTHOCTH, PU3UKH, XUMUH U Teorpaduu. HazpaHHble MOT0XKEHHUS O MPeAHA3HAYEHUU Y4eOHOTr0o
npenMera «buomorusi» cocTaBUIM OCHOBY [UIsl ONpENENCHHsS MOAXOI0B K OTOOpy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHMUSI, TPEICTABICHHOTO B IPOrpaMMe M0 OHMOJIOTHH.

OTt60p conepkanust yaeOHOro ipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPHIM O0YyYaroIIUEcs TOJIKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HauUMbIe I (opMHpOBaHUS OOIIEH KYIbTYpbl, ONpEIesiomnne
aJICKBaTHOE TIOBEJICHUE 4YEJIOBEKA B OKPYKAIOIIEH NPUPOTHOU cpele, BOCTPEOOBAHHBIE B
MOBCEIHEBHOM KHM3HU U MPAKTUYECKOU nesTenbHOCTH. Ocoboe MeCcTo B ATOW CHCTEME 3HAaHUUN
3aHUMAIOT 3JEMEHTBl COJIEp’KaHusl, KOTOphIe CIyKaT OCHOBOM g (QOpMHUpPOBaHUS
MPEJCTABICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHpa U I[I€HHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX T'YMaHU3aUN OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHUE COJCpXKaHUS y4eOHOro Marepwaja B MporpaMMe IO OHOJNOTHH
OCYIIECTBJICHO C YYETOM NMPUOPUTETHOIO 3HAUEHUS 3HAHMM 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
J)KUBOM TMPUPOIBI, O €€ YPOBHEBOM OpraHu3alud WU HBOJIOLMH. B COOTBETCTBMM C 3TUM B
CTpYKType y4eOHOTOo mnpeamera «bHONOrHs» BBIIEICHBI CIEAYIONINE COAEpIKATeIbHbIC JTNHUU:
«buonorus xak Hayka. MeToabl HAYYHOTO TO3HaHUS», «KileTka kak OHONOrHmuecKas CUucTemMa,
«Opranusm Kak OuoJiorThyeckasi cucteMar», «CucrteMa U MHOrooOpa3ue OpraHudecKoro MUpa»,
«DBOJIOLHUS KUBOU MPUPOABI», «IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTH».

Henp u3yuyenuss ydeOHOro mnpenmera «buomorus» Ha 0a30BOM ypOBHE — OBIAJCHHE
O0y4JalIUMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHATBLHOW OpraHU3allid >KUBBIX CHCTEM
pPa3HOTO paHra v NpuoOpeTeHre YMEHUN HCIIOIb30BaTh 3TH 3HAHUS JUIsSl TPAMOTHBIX JIEUCTBUH B
OTHOIIEHUH O00BEKTOB )KMBOW MPUPOJIbI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

Joctrxkenne menu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecreynBaeTCsl PEIICHUEM CIeYIOIUX 3a/1a4:

OCBOEHHE OOYYaloIIMMHCS CHCTEMbl 3HAHUW O OHOJOTMYECKUX TEOPUSX, YUEHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTEe3axX, MpaBWiIax, CIY>KaIlIMX OCHOBOM MUisi (opMHUpOBaHUS
NPEACTABICHUI O €CTeCTBEHHO-HAYYHOM KapTUHE MHUpa, O METOJaxX HAay4YHOro ITO3HaHWUS,
CTPOCHUH, MHOTOOOpa3MM U OCOOCHHOCTSIX JKUBBIX CHCTEM pPAa3HOTO YpPOBHS OpraHU3aIlNH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;

dbopMupoBaHue y 00yd4aromuxcs MO3HABATEIbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B MpOIecce aHANM3a JaHHBIX O IMYTSAX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3TJISIOB,
UJel ¥ MOJIX0/I0B K U3YUYEHHUIO )KMBBIX CUCTEM Pa3HOI'0 YPOBHS OPraHU3aLIUY;

CTAHOBJICHHWE Yy oOOydJarommxcsi oOmeld KyJabTypbl, (DYHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBATH SIBICHUS OKPYXKAIOLIEro MUpa *KUBOW MPUPOIBI Ha
OCHOBaHWU 3HAHUU U OMBITA, MTOJYYCHHBIX PU U3yUYECHUU OUOJIOTHH;

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

BOCTIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH TO3HAHHS YEIOBEKOM KHBOW MPHUPOJIEI,
HE00X0UMOCTH OEpPEeKHOTO OTHOIICHUS K HEeW, COOMIOIEHUS STHYECKUX HOPM TIPU MPOBEICHUN
OMOJOTHYECKHUX UCCIIEIOBAHUI;

OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHHWM JIJISl TOBBIIIEHHS] YPOBHS 3KOJOTHYECKOM
KYJIBTYPBI, ISl JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWH W YMEHUH B TIOBCEJHEBHOW J>KM3HU JUIS OLCHKH
NOCJEACTBUIM CBOEH JAEATENIbHOCTU IO OTHOIICHUIO K OKpYXaromed cpene, COOCTBEHHOMY
310pOBbIO, 00OCHOBaHME U COOIIOACHNE Mep NMPODUIAKTUKH 3a00JICBaHUM.

B cucreme cpeanero oOmiero oopazoanusi «buosiorusi», nzydyaemas Ha 6a30BOM ypOBHE,
SIBIISICTCSL 00sI3aTEIbHBIM yUEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBeHHO-HAayUHBIE IPEMETHI».

Jns u3ydenus 6Monoruu Ha 6a30BOM YPOBHE CPEIHEro OOIIero 0Opa3oBaHMs OTBOIUTCS
68 gacos: B 10 ximacce — 34 yaca (1 yac B Henenro), B 11 knacce — 34 gaca (1 gac B Heenio).

COJEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. Bnosnorus kak Hayka.

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

MeTo/1bl TTO3HAHUS KUBOUM MPUPOABI (HAOIOIEHUE, SKCIIEPUMEHT, OMKMCAHUE, U3MEpPEHUE,
KJ1accuuKanus, MOJAEITMPOBAHUE, CTATUCTHYECKAs 00padOTKa JaHHBIX).

JdemoncTpanum:

optpetsr: Y. lapsun, I'. Menaens, H. K. Konbuos, /Ix. Yorcon u ®@. Kpuk.

Tabmuiel U cxeMbl: «MeTOIbI TO3HAHUS YKUBOW TIPUPOJIBI».

JlaGopaTopHble U NpakTH4YecKHe padoThbi:

[IpakTtuueckas pabora Ne 1. «lMcmonb3oBaHWE pa3IMYHBIX METOAOB TPH H3YYCHUH
OHOJOTHYECKUX O0BEKTOB.

Tema 2. 7KuBble cucTeMbl 1 HX OPraHU3ALHA.

Kupbie cuctembl (OMOCUCTEMBI) KaK TpeaMET H3ydeHus Ouonoruu. OTINYUE KUBBIX
CUCTEM OT HEOPTaHWYECKOU MPUPO/IBI.

CroiicTBa OuocucteM U HX pa3zHooOpa3ue. YPOBHU OpraHU3alMH OHOCHUCTEM:
MOJIEKYJISIPHBIN, KJIIETOYHBI,  TKAHEBbIA,  OpPraHU3MEHHBIM,  MOMYJISLIMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTreoeHOTHYEeCKU), OMOC(hEPHBIH.

JdemoncTpanum:

Tabmumpl 1 cxembl: «OCHOBHBIE TIPU3HAKW JKU3HU», «YPOBHH OpraHU3AIMU KUBOU
IIpUpOAbD».

Ob6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYECKHIi COCTAB U CTPOEHHE KJIETKH.

XAMHMYECKUH  COCTaB  KIETKHM.  XUMHYECKHE  DJIEMEHTHI: MaKpO3JIEMEHTBHI,
MHUKpO3JeMeHThl. Bojia 1 MuHepasibHbIE BEILIECTBA.

OyHKIMM BOJBI M MHUHEpAIbHBIX BelIeCTB B KieTke. [logaepikaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTrpoeHue 0€IKOB. AMHHOKHCIOTH — MOHOMEpPHI OenkoB. HezameHumbIe
U 3aMEHHUMBIC AMHHOKUCIOTHL. AMHMHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYPBI OEIKOBOU
MOJIEKYJIbI (TIEpBUYHAs, BTOPUYHAs, TPETUYHAs M YETBEPTUYHAA CTPYKTypa). XUMHUYECKHUE
cBoicTBa 0enKkoB. buonornueckue GpyHKITUU OCIIKOB.



®depMmeHTHI — OmoJornueckue kKaranuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIA IICHTP,
cyoctparHas  crnenuduuHocts. Kodepmentsl. Butammubl.  Otiauuus  pepMeHTOB  OT
HEOPraHUYECKUX KaTaJIn3aToOpPOB.

YrneBoabl: MOHOCaxapubl (TIFOKO3a, pud03a 1 Ie30KCHpu003a), Aucaxapuasl (caxaposa,
JAaKTO3a) W TOJucaxapuibl (KpaxMmaj, TJIMKOTEH, Ie/UII0Io3a). buonorndeckue GyHKIIHH
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepunasl, ¢ochonunuasl, crepouasl. [uapopunbHO-rHIPOGOOHBIE
cBoiictBa. buonornyeckue ¢ynknuu aununoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUIHAOB KaK
VMCTOYHMKOB SHEPTUH.

Hyxneunossie kucnotsl: JJTHK u PHK. Hykneotuasl — MOHOMEpB! HYKJIEHMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuun JJHK. Crtpoenne um ¢ynkuum PHK. Bumst PHK. AT®: crpoenue u
byHKIHH.

[utosmoruss — Hayka o kjeTke. KinetouHas Tteopuss — mpuMep B3aMMOACHCTBHS HUIEH U
(aKTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHSI KIICTKH.

Knerka kak nenoctHas xwuBas cucreMa. O0IIue NMpU3HAKU KJIETOK: 3aMKHYTasi Hapy)KHast
MeMOpana, monekyibl JJHK xak renernueckuii anmapar, cucreMa cuHTe3a Oerka.

Tunsl KIETOK: dJyKapuoTHyeckas U mpokapuotuyeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTuyeckoit kineTku. Kierounas crenka Oakrepuii. CTpoeHHE 3yKapuOTUYECKON KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOM U TPUOHON KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAsl CTEHKA, IIMKOKAJIHUKC, UX (YHKIUH.
[Tna3zmatnueckass meMmOpaHa, e€ cBoiicTBa W (GyHkmuu. lluTormmasma u e€ oOpraHoubl.
Onnomem6Opanubie opranouasl kiaetku: DIIC, anmapar ['onbmku, mu3ocomsl. [lonyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMIacTuabl. IIpomcxoxaeHne MUTOXOHIAPUM M IUIACTHA.
Bunaer mnactun. HememOpaHHble OpraHouAbl KJIETKU: PUOOCOMBI, KIIETOUHBIA LEHTP, IEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMU OpraHOMUIOB KJIETKH. BKirtoueHus.

SAnpo — peryasTopHblil HeHTp kieTku. CTpoeHue spa: siaepHas 0007104Ka, Kapuoria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcropT BEIIECTB B KJIETKE.

JdemoncTpanum:

[optpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Ilnelinen, P. Bupxos, [Ix. Yorcon, @.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

[uarpammsl:  «PacnpeneneHue XUMHYECKMX OJJEMEHTOB B  HEXHBOM IPUPOIE»,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B JKUBOW MTPUPOJIE».

Tabmuubl u cxemsl: «[lepuoanueckas TabnMIa XMMHUYECKHX JIIEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOJBI», «bruocunTe3 Oenka», «CTpoeHue MojeKyibl Oenka», «CTpoeHue GpepmMeHTar,
«Hyxnennossie kuciotbl. JIHK», «Ctpoenue monekynsl AT®», «CTpoeHHe 3yKapuoTHYECKOM
KJIETKU», «CTpOE€HHE MKUBOTHOW KIETKHW», «CTpOEHHE pacTUTEIbHOM KIETKHW», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKH», «CTpOEHHUE AApa KIETKN», «Y TIEBOJBI», «JIMIUABI».

ObopynoBaHue: CBETOBOW MMKpPOCKOI, 00OpyJOBaHWE Uil NPOBEACHHS HAOIIONCHUH,
U3MEpPEHM, SKCIEPUMEHTOB, MUKPOIpPENapaTbl PacTUTENbHBIX, )KUBOTHBIX U OaKTepHaIbHbIX
KJIETOK.

JlabopaTopHble U NpaKkTHYecKHe padoThI:

JlaGopatopnast pabora Ne 1. «M3ydeHue KaTalUTUYECKOM aKTUBHOCTH (DepMEHTOB (Ha
IIpUMEpPE AMMJIA3bl UITN KATAJIa3bl)».

JlaGopatopnast padota Ne 2. «M3ydeHume CTpOEHHUS KJIETOK pACTEHUH, KUBOTHBIX H
OaKTepHii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHHE».



Tema 4. ’KuzHeaesATeIbHOCTh KJIETKH.

OOMeH BemiecTB, WIM MeTaboau3M. AccuMmianus —(IUIaCTHYECKUH OOMEH) |
TUCCUMIIIALINS (QHEPreTUUECKU 0OMEH) — IBE€ CTOPOHBI €IMHOTO Tpoliecca Metabonu3ma. Poib
3aKOHOB COXPAHEHHUS BEUIECTB U SHEPTUU B IOHUMaHUU MeTa0oIn3Ma.

Tunber oOMena BemecTB: aBTOTpOGHBIN U reTepoTpodHbid. Pons depmMeHTOB B 00MEeHE
BEIIIECTB U MIPEBPALICHUHN SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBass (aszbl (Gorocunre3a. Peakunu QoTocuHTe3a.
DddexkTuBHOCTL hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IS KU3HU Ha 3emuie. Brusaue ycnoBuit
cpenbl Ha (OTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XEMOCHHTE3UPYIOIIHe OaKTepuu. 3HAUCHHE XEMOCHHTe3a JUIsl KU3HU Ha
3emuie.

DHepreTuyeckuidi OoOMEH B  KJeTKe. PaciieruieHwe  BemecTB,  BBIACICHHE U
aKKyMYJINPOBAHHME SHEPTUU B KJIETKe. DTalbl d3HepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmopomHoe OKHCIeHHE, WIM KIeToyHoe JAbixanue. OKUCIUTEThHOE
dochopmuposanne. IPPEKTUBHOCT IHEPTETHIESCKOTO OOMEHA.

Peakiun marpuuHoro cuHTe3a. ['eHermueckas wuHpopmanus u JIHK. Peanuzarus
reHeTu4ecKoi mHpopmanuu B KiIeTKe. [ €eHeTHYeCKU KOJ M €ro CBOWCTBA. TpaHCKPHUIIIIHS —
matpuunblii cuaTe3 PHK. Tpancnsauus — 6uocunres 6enka. Dtanbl Tpancasanuu. KonupoBanue
aMHHOKHUCIOT. Ponk pubocoMm B OnocunTe3e Oenka.

Heknerounsie QopMbl xku3HM — BHpYChl. Mcrtopus otkpeitus BupycoB (. .
NBanoBckuii). OCOOEHHOCTH CTPOCHUSI M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepnodaru. bonesnn
pacTeHwmid, )KUBOTHBIX U Y€JIOBEKa, BhI3bIBACMbIE BHpycaMu. Bupyc nMMmyHoneunuTa yeinoBeka

(BUY) - Bo3Oymurtens CIIMJa. OOparHas TpaHCKpUILMSA, peBepraza M HHTErpasa.
[TpodunakTrka pacripocTpaHeHUsI BAPYCHBIX 3a00JIE€BaHUMN.
JdemoncTpauum:

Hoptpers: H. K. Konpuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumet  u cxembl:  «Tumbl  muTaHus», «MeTtabonu3m»,  «MHUTOXOHIPHUS»,
«DHepreTuyeckui 0oMen», «Xnoporact», «Potocunte3», «Crtpoenne [IHK», «Ctpoenue u
GyHKIMOHUpOBAaHWE TeHa», «CuHTe3 Oenka», «[eHernueckwii kom», «Bupycs»,
«bakrepuogparu», «Ctpoenue u xku3HeHHbIH 1mkia Bupyca CIIHM/la, OGakxrtepuodara»,
«Permmukarnus JJTHK».

O6opynoBanue: moaenu-anmukanuu «Yasoenne JIHK u tpanckpumims», «buocunrtes
Oenka», «CTpoeHHUe KIETKU», MoJienb cTpykTypsl JJHK.

Tema 5. PazMHoOkeHHe M HHAMBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1uki, WM SKU3HEHHBIM LUK Kietku. MHTepdaza m mwuros. Ilporecchl,
nporekatomue B uHTepdaze. Permmukamums — peaknus marpudydoro cunresa JHK. Crtpoenue
XpoMocoM. XPOMOCOMHBI Ha0Op — KapHOTHUIl. J[MIUIOWTHBIM W TArUIOWIHBIA XPOMOCOMHBIC
HaOopbl. Xpomatuasl. LluTonornueckre OCHOBBI Pa3MHOXKEHHUS W WHIWBUIYaTbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenune wierkn — muto3. Cramum murtosa. [lpomecchl, Mpoucxopsuue Ha pa3HbIX
CTaAUsAX MUTO3a. bUONIOrM4eCcKnii CMBICII MUTO3a.

[IporpamMmmupyemasi rubens KIETKH — alonTo3.

@opMBI  pa3MHOKEHHSI OpPraHM3MOB: Oecrojioe W TMOoJIoBoe. Buabl  Oecronoro
Pa3MHOXXEHHUS: JIeJIeHHE HaJlBOe€, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BErE€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMpPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJICKLIUH.



[TonoBoe pa3MHOKEHHUE, €T0 OTJINYUS OT OECIOI0rO.

Meiio3. Cragun Mmeioza. Ilponeccsl, nmpoucxonsamue Ha craausx Mmeiosa. IloBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbicn U 3HaYeHUE MeH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [1o/10BBIE XKene3bl:
CEMEHHHUKU U SMYHUKH. OOpa3oBaHME W PAa3BUTHE MOJOBBIX KIETOK — ramer (CIepMaTo30H,
SIMIIEKJIeTKa) — crhepMaTtoreHe3 u  oBoreHe3. (OCOOEHHOCTH CTPOCHHUS SUIEKIETOK |
cnepmaTto3onaoB. OmiogorBopenue. [laprenorenes.

NunuBunyanpHOE€ pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl 3MOPHOHATIBHOTO PA3BUTHUSI Y IO3BOHOYHBIX >KMBOTHBIX: JApPOOJIEHHE, TacTpyJsLus,
opranorenes. [TocToMOpruoHaNbHOE pa3BUTHE. THIBI MOCTAIMOPUOHATBFHOTO PA3BUTHS: MPSIMOE,
HenpsiMoe (IMYMHOYHOE). BiusHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIC
BBI3BIBATH BPOXK/IEHHBIE YPOICTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaJuu
pa3BUTHA.

JdemoncTpanum:

Tabmuie! u cxeMbl: «D@OpMBI pa3MHOXKEHHUSI OPTaHU3MOB», «J{BOWHOE OIIOAOTBOPEHUE Y
IBETKOBBIX pacTeHUi», «BereratuBHOE pa3sMHOXKEHHE pacTeHUil», «JleneHue KIETKH
Oaktepuii», «CTpoeHUE TMOJOBBIX KIETOK», «CTpOCHHE XpOMOCOMBI», «KIETOUHBINH ITHMKIT»,
«Permukanus JJHK», «Muto3», «Meito3», «[Ipsamoe u Henpsimoe pa3BuTue», «l'amerorenes y
MJICKOMTUTAIOIINX U YesoBeKa», «OCHOBHBIC CTAIMA OHTOTECHE3a».

OO6opynoBaHue: MHKPOCKOM, MHUKpompenapatbl «CrepMaTo30ubl MIICKOIMUTAIOIIETO»,
«Sliineksierka MIIEKONMUTAONIETO», «KapuokWHe3 B KIETKax KOpelka JyKa», MarHUTHas
MoIeb-anmuKanus «/lenenue knetkn», monens JJHK, Moxens meTadazHoit XpOMOCOMBI.

JlaGopaTopHble U MpaKkTHYecKue padoThbl:

JlaGopaTtopHnas pabora Ne 3. «HabmroeHne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIpErapaTax».

Jlaboparopnass pabora Ne 4. «V3yueHue CTpPOEHUS IIOJIOBBIX KIIETOK HA TOTOBBIX
MUKpOIpenaparax».

Tema 6. HaciienicTBeHHOCTbh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeruku. HMcropus pa3BUTHS TEHETUKU. Ponb LUTONOrMH U
SMOPHUOJIOTUY B CTAHOBJICHUH T'€HETUKHU. BKIIag poCCUUCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TEeHETHKH (THOPUIOJOTHMYECKHM, I[TMTOTCHETHYCCKUN, MOJICKYJISIPHO-
reHeTudecknii). OCHOBHBIE T€HETUUYECKHE MTOHATHUSA. [ 'eHeTHUecKasi CMHMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpeIlUBaHUM.

3aKOHOMEPHOCTH  HAacle[AOBaHUs  MPU3HAKOB, ycTaHoBieHHble [. Mennenem.
MonorubpuaHoe CKperuBaHue. 3aKoH eIMHO00pa3usi THOPUAOB MEPBOTO MokoJieHus. [IpaBuio
JOMAHUPOBAHUA. 3aKOH paclleruieHus NOpu3HakoB. ['mmore3a uyucToThl ramer. l[lomHoe wu
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpunHoe  CKpeniMBaHWe. 3aKOH HE3aBHUCHMOTO  HACIEAOBaHUS  MPH3HAKOB.
[{uToreHeTHuecKne OCHOBBI TUTHMOPHUIHOTO CKpEIIMBAHUSA. AHAIU3UPYIOLIEe CKpeIlMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIs ONIPeIeTICHHs TEeHOTHIIa OCOOH.

CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana 1o CUEIUIGHHOMY
HacJe10BaHuI0 TeHoB. HapylieHue clierieHus TeHOB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHasl TEOPHS HACIENCTBEHHOCTH. [ eHeTHYeCKne KapThl.



I'eneruka mosia. XpoMOCOMHOE OINpENECHHUE MoJja. AYyTOCOMBI M MOJIOBBIE XPOMOCOMBI.
l'omorameTHble U TeTreporameTrHble OpraHu3Mbl. HacliemoBaHue MNpPU3HAKOB, CLEIJICHHBIX C
MOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUNMBOCTH: HEHACIIEICTBEHHAS U HAcleACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHUKAa MOJIU(MUKAIMOHHOW H3MEHYHUBOCTHU.
Bapuanuonssiil psn v BapuanuonsHas kpusas. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHBIC IPU3HAKU U X HOopMa peaknuu. CBOHCTBAa MOIU(PUKAIIMOHHONW N3MEHUYUBOCTH.

HacnencTBenHasi, Wi reHOTUNHWYECKasi, U3MEHUYUBOCTh. KOMOMHATHBHAS M3MEHUHUBOCTb.
Meiio3 u T1OJOBOM TPOIECC — OCHOBAa KOMOWHATMBHOW WM3MEHUYMBOCTH. MyTarmoHHas
U3MEHYUBOCTh. Kiaccudukanusi myranuid: TreHHbIe, XpPOMOCOMHBIC, T€HOMHBIE. YacToTa u
NPUYMHBI MyTaluii. MyTareHHbeie (akTopbl. 3aKOH TOMOJOTHYECKHX PSIOB B HACIIEICTBEHHOU
m3menunBoctu H. . BaBusnosa.

BHesinepHas HacneqCTBEHHOCTh U NU3MEHYUBOCTb.

I'eneruka uenoBeka. Kapuorumn uyenoBeka. OCHOBHBIE METOJIbI TEHETHKU 4YEJIOBEKa:
TeHEeaIOTUYeCKUH, OJM3HENOBBIN, IUTOTCHETHYECKUN, OWOXUMUYECKUH, MOJICKYISIPHO-
reHetudecknid. COBpEMEHHOE OIpEeACNICHHE TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHUPOBAHME,
TEHOTHUIUPOBaHKWE, B TOM uucie ¢ nomomipio I[1I[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YyeloBeKa: TreHHble Ooyie3HW, OOJIe3HHM C  HACIEACTBEHHOW MPeapacrloiOKEHHOCTHIO,
XpoMocoMHBIE Oone3Hu. ComaTudeckwe W TeHepaTuBHbIe MyTanud. CTBOJIOBBIC KIIETKH.
[Tpunumne! 310poBOro 00pasza KU3HHU, AUATHOCTUKH, MPOPUIAKTUKYI U JICUCHHUS] T€HETUYECKUX
Oose3Heil. MenuKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYCHHUE MEAUIIMHCKOW TCHETHKU B
MPEIOTBPAIICHUH U JICUCHUH TeHETUIECKIX 3a00JIeBaHUI YeTIOBeKa.

JdemoncTpanum:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBuinos.

Tabmuiel u cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAHUE U €ro UTOTEHETHYECKass OCHOBA»,
«3aKOH paclICIUICHUs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeT»,
«/lurnbpunnoe ckpemmBanue», «l{dToMOrnYecKkre OCHOBBI JTUTHOPUIHOTO CKpEITUBAHUS,
«Meiio3», «B3aumMoeiicTBrEe ajuiebHBIX TEHOB», «I eHeTHYeCKre KapThl PACTEHUMN, KUBOTHBIX
U 4yenoBeka», «['eHetmka mona», «3aKOHOMEPHOCTH HACIEIOBAHUS, CIEIUICHHOTO C IOJIOM»,
«Kapuotumpl 4YenoBeka © IKUBOTHBIX», «Buael wu3MeHUMBOCTH», «MoaudukamroHHas
W3MEHYHMBOCTh», «HacnenoBanue pesyc-haktopa», «['€HeTHKa Tpyni KpoBu», «MyTarmoHHas
U3MEHYUBOCTh».

O6opynoBanue: Mojaenu-ammuukanuu «MoHOTHOpHIHOE CKpemmBaHue», «HemomHoe
JOMHHHUPOBaHHUE», «/[urubpuaHoe ckpemmBaHue», «llepekpécT XpoMocoM», MHKPOCKOI H
MuKpornpenapar «J[pozodumra» (Hopma, mytanuu GOpMbl KPbUIHEB U OKPACKH Tena), repoapuit
«["opox MOCEeBHOM».

JlabopaTopHble U NpaKkTHYecKHe padoThI:

JlaGopatopHnast pabota Ne 5. «/3yueHue pe3ynbTaToB MOHOTUOPUAHOTO U JUTHOPUIHOTO
CKpEIIMBAaHUS Y IPO30(HUIIBI Ha TOTOBBIX MUKpPOITIpENapaTax».

JlaGopaTtopnast pabora Ne 6. «M3yuenne MoaupuKaIMOHHOW W3MEHYMBOCTH, TOCTPOCHUE
BApUALMOHHOTO Psia U BApUALIMOHHON KPUBOM».

Jlaboparopunass pabora Ne 7. «AHanmu3 wMyranuidé y JApo30QMIBI Ha TOTOBBIX
MUKpOIpenaparax».

[TpakTrueckas padota Ne 2. «CocTaBlieHHE U aHAIIN3 POJAOCIOBHBIX YEJIIOBEKa».

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.



Cenexkuusi Kak HayKa W Mpouecc. 3apoKJICHHUE CENIEKINU U ToMecThkamus. Yuenue H. M.
BaBuioBa o meHTpax NPOMCXOXKIEHUS W MHOrooOpasusi KyJIbTypHBIX pacTeHHid. LleHTps
MPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOPOAA, LITAMM.

CoBpeMeHHBIE METObI CENEeKIIMU. MacCOBBI M WHAWBUAYATbHBI OTOOPHI B CEIICKITUU
pactenuii U xUBOTHBIX. O1leHKa 3KcTepbepa. bin3kopoacTBeHHOE CKpenBaHe — HHOPUANHT.
Uucras snuHusA. CKpelMBaHWE YUCTBIX JHHUKA. [erepo3uc, wuim ruOpuaHas CHia.
Hepoxacteennoe ckpemmBanue — ayrOpuauHr. OtnanéHHas rubpuamzanuss U e€ yCIexu.
NckyccTBeHHBIN MyTareHe3 M IMOJYYEHUE MOJUIUIONIOB. JlOCTHXKEHUS CENEeKIMU PacTeHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab MNPOU3BOACTBA. ['€HHAas HMHXKEHEpHUs. OTambl CO3JAHUA
pexombunantHoi JIHK u Ttpancrenneix opranusmoB. Kierounas umxenepus. Kietounble
KyJlbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHnid. KiloHnpoBaHue BBICOKONPOAYKTHUBHBIX
CEICKOXO03SMCTBEHHBIX OPraHU3MOB. OKOJOTUYECKHE M JTHYecKue mnpobiembl. MO -
TeHETHYECKU MOIU(DHUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpauu:

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

Tabmuipel w1 cxeMbl: Kapra «L[eHTpbl MpOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pactenmii», «IIopoapl TOMAIIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX pacTeHHil», «OTnanéHHas
rubpuam3amus», «Paborer akagemmka M. @. VBanoBa», «[lomummonaus», «OOBEKTHI
OuorexHonorun», «Kierounsle KylabTypbl U KJIOHUpOBaHUE», «KOHCTpyupoBaHuEe U TEepeHOC
TE€HOB, XPOMOCOM».

OO6opynoBaHue: MYJSDKU IJIOJI0OB U KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repbapuii «CebCKOX03HCTBEHHBIE PACTCHHS».

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

Okckypeusi «OCHOBHBIE METOJbI U JOCTUKEHHS CEJICKIIMM PACTEHUN M >KUBOTHBIX (HA
CEJICKIMOHHYIO CTaHIMIO, IJIEMEHHYIO ()epMy, COPTOMCHBITATEIbHBIN y4acTOK, B TEIUTUYHOE
XO03sICTBO, J1a00PaTOPHUIO arpOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)>».

11 KJIACC

Tema 1. IBoT0OLIHOHHAA OMOJIOTHS.

[Ipennoceliky BO3HUKHOBEHMSI ABOJIIOLMOHHONW TEOPUM. OBOJIIOLIMOHHAS TEOpUs U €€
MecTO B OHojoruu. BiusHue 3BOIIOLIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CsugerenbcrBa »Bomonuu. [lameoHTomornyeckue: MOCIEAOBATENbHOCTh MOSIBICHUS
BUJIOB B MMAJICOHTOJIOTMUYECKOM JIETOMUCH, TiepexoHbie (hopMbl. broreorpaduueckue: cXoacTBo
U paznuuue GayH u Gpop MaTepUKOB U OCTPOBOB.

OMOpPHOIOTMYECKHE: CXOJACTBA U Ppaziuuusi SMOPHOHOB pPa3HBIX BHUJIOB MO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHBIE, PYAMMEHTAapHbIE OpPTraHbI,
aTaBU3MbI. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXAHM3MOB HACIIEJCTBEHHOCTH U
OCHOBHBIX METa0OIMUECKUX MYTEH Y BCEX OPraHU3MOB.

OpomounonHass Teopuss Y. [lapBuna. IIpeanocbuiki BO3HUKHOBEHMS JIapBUHHU3MA.
JIBwKymme CUIbl  ABOMIONMUA BUIOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHHUE TIPHU
OTPaHUYEHHOCTH PECypCoB, HeompelenéHHas H3MEHUYMBOCTh, OOphOa 3a CyllecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosronnn (CTI) v €€ OCHOBHBIE MTOJOKEHUS.

MukposBontonus. [Tonynsanms Kak eIMHALIA BUAA U SBOIIOLNH.



JBwxkymme cuiabl ((pakTophl) SBOJIONMH BHJIOB B MpUpojae. MyTallMOHHBIN TpoIecC U
KOMOWHATUBHAS W3MEHUYUBOCTh. [lomymsiuoHHBIE BOJNHBI u JApelid renoB. Uzomsuus u
MUTpALHs.

EcrecTBenHbiii oTOOp — Hamparisitouuii (aktop sBomonun. DopmMbBIl €CTECTBEHHOTO
otbopa.

[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3Boonuu. [IpumMepsl nmpucnocobaeHuit
y opranu3MoB. ApoMop(h03bl B U0 AT TAIIHH.

Bun wu BumoobOpaszoBanme. Kputepum Buma. OcHoBHbIE (GOpMBI BHUI000pa30BAHMS:
reorpaduyeckoe, 3K0JI0rH4ecKoe.

MakposBomrorusi. @opMbl 3BOTIONUK: (GUIETUYECKAs, ITUBEPTCHTHAs, KOHBEPreHTHas,
napaensHas. HeoGpatuMocTh 3BOMIONHUN.

[TpoucxoxnaeHue oT HeCIeMATN3UPOBAHHBIX MIPEIKOB. [Iporpeccupyromas
crienanu3anys. AxanTuBHas paguaims.
JdemoncTpanum:

Hoprpersr: K. JIunnen, K. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkkens, @. Mroiep, A. H. CeBepiios.

Tabmuupl u cxembl: «Pa3BuTue opraHuyeckoro Mupa Ha 3emiie», «3apOoJbIIIN
MO3BOHOYHBIX YKMBOTHBIX», «ApXeOnTepuKc», «DopMbl OOpbOBI 3a  CYIIIECCTBOBAHHE»,
«EcrecTBennblii  0oTO0Op», «MHOroobpasue copToB pacTteHuil», «MHoroo0Opasue mMoposa
JKAUBOTHBIX», «[Tomymsanum», «MyTanuoHHas M3MEHYHUBOCTE>, «ApomMop(o3bI»,
«Unnoamanrtamun», «OO0mas nereHeparus», «JIBWXKymue CUIbl dBOMONMH», «Kapra-cxema
mapiipyta nyremectBus Y. Jlapsuna», «bopbba 3a cymectBoBaHue», «IIpucnocobieHHOCTD
opranm3MoB», «I['eorpaduueckoe BumooOpa3zoBaHmue», «IKOIOTUIECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAaCKH, HaOOp IUIOAOB U
ceMsiH, KoJuteKuus «[IpumMepsl 3alUTHBIX MPUCTIOCOOIEHUN Y KUBOTHBIX», MOJIeNb «OCHOBHbBIE
HATPaBIICHUS IBOJIONUN», 00bEMHAs MoJIenh «CTPOCHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX».

buoreorpaduueckass kapra Mupa, KoJuieKiusi «DOpMBI COXPAaHHOCTH HCKOMAEMbBIX
JKUBOTHBIX U PacTEHHil», Mojenb anmiaukanus «llepekpéct XxpoMocoM», BIa)XKHbIE TpenapaThbl
«Pa3ButHe HacekoMoro», «PasBuTue msATYymIKH», MHKpompernapaT «Jlpo3zoduna» (HOpMa,
MyTaluu (OPMBI KPBUTHEB H OKPACKH Tella).

JlabopaTopHble U NpaKkTHYecKue padoThl:

JlabopaTtopnas padota Ne 1. «CpaBHeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPUIO».

JlaGopaTopnass pabora Ne 2. «OmnmcaHue TPUCITOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEJILHOT'O XapaKTepar».

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KU3HU Ha 3emJie.

JloHayuHble MpEeACTAaBIEHUS O 3apOKIACHUU XU3HU. HayuHble TMnoTe3pl BOZHUKHOBEHUS
JKU3HU Ha 3emJyie: abWoreHe3 W IMaHCIepMus. XUMHYECKas HBONIONUA. AOHOTCHHBI CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHUYECKUX. OIKCIEPUMEHTAIbHOE  MOATBEPKICHUE
XUMHUYECKOW 3Bomronu. HadanpHbie 3Tanel Ouonorunueckoi spomonmn. [ 'unoresa PHK-mupa.
dopmMupoBaHue MEMOPAHHBIX CTPYKTYp U BO3HUKHOBEHHE NMPOTOKIJIETKU. [IepBble KIETKH U UX
3BoIOLHSL. DOPMUPOBAHNE OCHOBHBIX IPYIII )KUBBIX OPraHU3MOB.

PasButne xu3Hm Ha 3emsie mo 3pam u nepuojam. Karapxell. Apxelickas u
npoTtepo3oiickas 3pbl. Ilameo3oiickas 3pa u e€ mNEepUOIBL: KEMOPHICKUH, OpPIOBUKCKHIA,
CUJTYPUICKUH, TEBOHCKUW, KAMEHHOYTOJIbHBIN, MEPMCKHH.

Me3so3olickas 3pa 1 €€ nepuoibl: TPUACOBBIN, OPCKUIA, MEJIOBOM.

Kaiino3zolickas spa u e€ nepuo/ipl: NajJeoreHoBbIN, HEOT€HOBBIM, AaHTPOIIOTEHOBBIN.



XapakTepucTUKa KJIMMara W TIeoJIOTMYECKUX mpoueccoB. OCHOBHBIE 3Tambl 3BOIIOLNN
PaCTUTENHFHOTO M KXUBOTHOTO Mupa. ApomMopdo3bl y pacTeHHid W KUBOTHBIX. l[losiBieHme,
pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPTAHU3MOB.

Cucrema OpraHM4ecKOro MHMpa Kak oTpa)keHue 3BOOUNNA. OCHOBHBIE CUCTEMATHYECKHE
TPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  4YeJlOBeKa. AHTpOINOJOrus Kak Hayka. Pa3Buthe mpeacTaBieHHil o
MPOUCXOKICHUH YesloBeKa. MeTo bl n3yueHus antponorene3a. CxoACTBa U pa3inyus YyeloBeKa
Y KUBOTHBIX. CHCTEMAaTHYECKOE MTOJIOKEHUE YEIIOBEKA.

Jewkymme cunbl  (pakTopsl) aHTpomorenesa. HacnencTBeHHass HW3MEHUMBOCTH U
eCTecTBeHHBIH 0TOOpP. OOILIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHHE OPYIUN TPy/a, MBIIUICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOIMM YEJIOBEKA: ABCTPAJOMUTEKH, UEIOBEK yMENbIH,
UYenoBexk npsmoxondmmii, YenoBek HeaHaepTaiabckuid, YenoBek pasymubiii. Haxonku
MCKOMIAaeMBbIX OCTATKOB, BPEeMsI CYIIECTBOBAHUS, 00JIACTh PACHPOCTPAHEHHUs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIHSL.

Yenoseueckne packl. OCHOBHBIC OONBIIHE pachl: €BPOICOUIHAS (E€Bpas3HiicKas), HETPO-
aBCTpaJIOWJIHAsT  (PKBAaTOpHAJbHAs), MOHTOJIOMAHAs  (a3MaTCKO-aMepUKaHCKas).  YepTsl
MPUCIIOCOOJICHHOCTH TIPEICTaBUTENCH YEeNOBEYECKMX pac K YCJIOBHSM CYIIECTBOBAHUS.
EnuncTBo uenoBeueckux pac. Kpuruka pacuzma.

JdemoncTpanum:

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

Tabmune! 1 cxembl: «Bo3nukHoBeHue COIHEYHON CUCTEMbI», «Pa3BUTHE OpraHUYEeCKOro
mupa», «PactutenbHas kineTka», <« KuBoTHas KieTka», «lIpokapuoruueckas KieTka»,
«CoBpeMeHHasi CUCTeMa OPraHuYecKoro Mupar», «CpaBHCHHE aHATOMHYECKHX YEPT CTPOCHHS
YyelloBeKa M UYeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJICOHTOJIOTMYECKUX HaXOJOK
MPEAKOB COBPEMEHHOIO 4YelOBEKa», «/[peBHenmme moan», «/lpeBHue moaum», «llepsbie
COBpPEMEHHBIE JIION», «UeoBeUeCKIe pachl».

O6GopynoBanue: My «[IpoucxoxaeHue yenoBeka» (OIOCTBI  aBCTPAJIOMHUTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMaHbOHIIA), CIENKU WM U300paKeHHUsl KAMEHHBIX OpyIuit
NEepBOOBITHOTO YeNoBeKa (KaMHH-4ONIepsl, pyOuia, ckpebia), reoXpoHoJIoruyeckas tabiauma,
KoJuteKusl «DOopMbI COXPAaHHOCTH UCKOMAEMbIX KUBOTHBIX U PACTCHHII».

JlaGopaTopHble U NpakTH4YecKHe padoThbi:

[Tpaktueckas padora Ne 1. «M3ydeHue MckomaeMbIX OCTATKOB PacCTCHUH M KMBOTHBIX B
KOJUICKIIUSX ».

DKCKypcHsi «DBOJIIOIUSL OPraHUYECKOTO MHUpa Ha 3emjie» (B €CTEeCTBEHHO-HAYYHBIM WU
KpaeBEIYECKUN My3€eil).

Tema 3. Opranu3msl 4 OKpYy:KamoIas cpeaa.

OKOJIOTHSl KakK Hayka. 3aJaud W pas3fielibl  3KOJIOrMU. MeToabsl 3IKOJIOTHYECKUX
UCCJIEOBAaHUM. DKOJIOTNYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpeabpl ~ oOuTaHMS ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IyIIHas,  I[OYBEHHas,
BHYTPHOPIaHU3MEHHAs!.

Okonornyeckune Qaxrtopsl. Kimaccudukamus skonoruyeckux (pakTopoB: abHOTHUYECKHE,
OMOTHUYECKUE U aHTPOIOTeHHBIC. J[elicTBHE HKOIOTHUECKUX (aKTOPOB HA OPTaHU3MEI.

AbGuotnueckue  (QaxkTophpl:  CBET, TEMIlEpaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[TpucniocoOieHust OpraHu3MoB K JeHCTBUIO a0UOTHYECKUX (aKTOpoB. buonornyeckue puTMsl.



buotnueckne  ¢dakTopel. Buumbl  OHOTHYECKHMX  B3aWMOJICHCTBUN:  KOHKYPEHITHUS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opMebl. [lapazutusm, Koomepaius, MyTyalin3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCANIM3M, HEUTpadu3M. 3HaueHHe OHOTHYECKHX
B3aMMOJICHCTBHII JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU MOMysiuu. OCHOBHBIE [IOKa3aTead TMOMYJISALNU:
YUCJIEHHOCTb, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT, MHUTpauusd. JuHamuka
YUCJICHHOCTH MOMYJISALNHU U €€ peryssius.

JdemoncTpanum:

[Toptpetsr: A. I'ymbomsar, K. @. Pynse, 3. ['ekkensb.

Tabmuubl u cxemsl: kKapta «[Ipupogusie 30Hb1 3emiau», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«PoronepuoansM», «llomymsuun», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MONYJSALUU
uHQY30puu-TYeabKn», «[IuIiIeBbIe Hemm».

JlaGopaTopHble U NpakTH4YecKHe padoThbi:

Jlaboparopnas padota Ne 3. «Mopdornorudeckre 0COOEHHOCTH PACTCHUH U3 Pa3HBIX MECT
OOHMTaAHUS».

JlabGopaTtopHnas padota Ne 4. «BnusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYyCa».

[TpakTuueckas padota Ne 2. «[Toacuér MIOTHOCTH MOMYJISALUA Pa3HBIX BUOB PACTCHHI».

Tema 4. Coo0miecTBa M 3KOJIOTHYECKHE CUCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHO3a:  BHJIOBasd,
MIPOCTPaHCTBEHHAs, Tpoduueckas (numeBas). Buapl-gomuHaHThL. CBsI3M B OMOIIEHO3E.

DKOJIOTHYECKHE CHCTEMBI (PKOocHCTeMbl). IloHATHE 00 3KOcHUCTEME M OHMOIeoIeHO3E.
OYHKIHUOHAJIBHBIE KOMIIOHEHTBl SKOCHUCTEMBI: MPOJAYIEHThl, KOHCYMEHTBI, PEIYLECHTHI.
KpyroBopoT BemiecTB W MOTOK SHEPrUU B OSKOcUCTeMe. Tpodudeckue (MHUIIEBBIC) YPOBHH
skocuctembl. [lumeBbie mnenu u cetu. OCHOBHBIE TIOKa3aTeud JKOCHCTEMBI: Onomacca,
OPOAYKIHMS. OKOJOTHYECKHE NHUpAMUAbI: MPOAYKIUHU, YUCICHHOCTH, Ouomaccel. CBoMCTBa
HKOCUCTEM: YCTOMUMUBOCTb, CAMOPETYJISIIus, pa3Butue. CyKIieccusi.

[Ipuponnble 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOMHOIO WIH
HIMPOKOJINCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCHUCTEMBI. ¥YpOOIKocHCTeMBbl. buonornueckoe u
X03SUCTBEHHOE 3HAYCHHE arpPO3KOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak (aktop ycroitunBocTu dkocucteM. CoxpaHeHUue OMOIOTUYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenne B. U. Bepuanckoro o Omocdepe. I'panuipl, coctaB u CTpyKTypa Ouochepsl.
XKusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHochepbl Kak TI00aTbHOW IKOCHCTEMBI.
JlnHamudeckoe paBHOBECHE M 00paTHasi CBs3b B Onocdepe.

KpyroBopoTsl BemecTB W OHOT€OXMMHUUYECKHE ITUKIIBI SJEMEHTOB (yTiepojia, a3oTa).
3oHanbHOCTH OHMochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emau. AHTpONIOreHHbIE U3MeHeHus B Ouocdepe. ['mobdanbHbIe
HKOJIOTHYECKUE TPOOITIEMBI.

CocymiecTBoBaHH€e MPUPOJIBI U yenoBedecTBa. CoxpaHeHne OuopazHooOpas3usi Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA pallMOHANIBHOTO YIPaBICHHS MPUPOJHBIMU pecypcaMu U UX
UCTIONIb30BaHue. J{oCTI)KEHUSI OMOIOTHH U OXpaHa MPUPOIBIL.

Jdemoncrpanum:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. N1. Bepnaackwii.

Tabmuupl u cxemsl: «[lumeBbie nenu», «buoreHo3: cocrtaB u CTpykTypa», «IIpupomHbie
coobmecTBa», «llenmu mnuTanus», «OKomormueckas mnupamuia», «buochepa u yenoBek»,



«DKOcHCTeMa IMHUPOKOJUCTBEHHOTO Jieca», «DKOCHUCTEMa XBOMHOTO Jieca», «buorieHo3
BOl0EMa», «ArpoueHo3», «lIpuMepHble aHTPOINIOT€HHbIE BO3JAEHCTBUS HA IPUPOLY>,
«BaxkHene UCTOYHMKHU 3arpsi3HEHMS BO3JyXa U IPYHTOBBIX BOI», «[louBa — BakHenmas
cocrapsitonas ouocgepsl», «DakTopsl Aerpagaluu mouB», «IlapHUKOBbIM 3P PeKxT», «DaKkTopbl
paauoaKkTUBHOTO 3arpsizHeHus ouocheprr», «O0mas ctpykrypa onochepor», «Pacnpoctpanenue
XKHU3HH B Onochepe», «O30HOBBIN 3KpaH Ouochepbl», «Kpyropopot yriepoga B Ouochepe»,
«KpyroBopot a3ora B mpupoie».

O6opynoBaHue: MOJIEJIb-aIIIIINKALHS «Tunununsie OHMOILIEHO3EI», repOapuit
«Pactutenbuble  cooOmecTBa»,  Komekuuu — «buoneno3», «Bpenurenu — BajkHEHIIMX
CENIbCKOXO3SHCTBEHHBIX ~KYJIBTYp», TepOapuu ¥ KOJUIGKIMM pACTeHUH U  KHUBOTHBIX,
IPUHAJIEKALINE K Pa3HBIM SKOJIOIMYECKUM rpynnam ogHoro suaa, Kpachas kaura Poccuiickoit
®denepanyu, N300paKEHUS OXPaHIEMbIX BUJIOB PACTEHUH U KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS INTPOI'PAMMBI 110 BUOJIOI'MA
HA BA30BOM YPOBHE CPEJJHET'O OBIIIET'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBimuBarOTCA TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS
00y4aroIuMHUCs TPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JUUYHOCTHBIM, METANIPEIMETHBIM U
MNpECaAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NHMYHOCTHBIX pe3yabTaTOB OCBOEHHUs IpenmMera «buomnorusi» BblneaeHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYYAIOUIMMHCA  POCCHHMCKON  Ipa)KIaHCKOM
UJICHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPEAEICHHUIO,
HaJIMYue MOTHBAIMM K OOy4YeHHUIO0 OWOJIOrHM, LeJeHANpaBICHHOE pa3BUTHE BHYTPEHHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KIIIOUEBBIX LIEHHOCTEH M UCTOPHUYECKHUX TPAJAULUN pa3BUTUA
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBATHCS B
CBOEH  JEATETBHOCTH  IICHHOCTHO-CMBICIIOBBIMU  YCTaHOBKAaMH, TPHUCYIIUMH  CHUCTEME
OMOJIOTHYECKOr0 00pa30BaHWs, HaJM4Me OSKOJIOTMYECKOro MPaBOCO3HAHHUA, CIIOCOOHOCTH
CTaBUTh 1I€JIU U CTPOUTD KU3HEHHBIE TIAHBI.

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHS TpeaMmeTa «buonorusi» HOCTHraloTcs B EAHMHCTBE
yueOHOM W BOCIHTATEIHHON AEATETLHOCTH B COOTBETCTBHH C TPAIUIIMOHHBIMH POCCUHCKHMHU
COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMH M JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHSTHIMU B
oOmiecTBe MpaBUJIaMH UM HOPMaMHu MOBEACHUSI M CHOCOOCTBYIOT MpoLleccaM CaMOIIO3HAHUSA,
CaMOBOCITUTAHUSI U CaMOPA3BUTHS, PAa3BUTHUS BHYTPEHHEH MO3UIUU JHUYHOCTH, MATPUOTHU3MA,
YBOXCHHSI K 3aKOHY M TPABOMOPSAKY, YEIOBEKY TPyJa W CTaplIeMy MOKOJIEHHIO, B3aMMHOTO
yYBaXEHUsI, OEpEe)KHOr0  OTHOIIEHHWA K  KYJAbTYpHOMY  HACIEIUWI0 M TPAAULHSIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUpoae U OKPYKarolIen cpee.

JIMYHOCTHBIE Pe3yNabTaThl OCBOCHHUS YUeOHOro mpeaMera «bHuoIorus» JT0KHBI OTpaxaTb
TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOLINXCS PYKOBOJCTBOBATHCS COPMHPOBAHHON BHYTpEHHEH
MO3UIMEH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHEHTalud, TMO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM ILIEHHOCTSIM POCCHUIHCKOTro  0OIIecTBa,
pacumpeHue KU3HEHHOTO OIBITa M ONbITa JEATENBHOCTH B MPOLIECCe peau3alliil OCHOBHBIX
HATPaBIICHUN BOCIIUTATEIHHOMN JIEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa’xaaHCcKOro BOCIUTAHMSI:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMU  OOyYaromerocss Kak AakTUBHOTO W
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOr0 O0IIECTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIHMOHHBIX TMpaB ¥ OOS3aHHOCTEH, yBa)KCHHE 3aKOHA H
MIPABOIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH JI€ATEIHHOCTHU MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U MO3HABATENbHbBIX 3a/1a4, BHIITOJHEHUH OUOJIOrMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSATh COOCTBEHHYIO TIO3HMIIMIO IO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHME YYUThIBAaTh B CBOMX JCHCTBUSX  HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pasHbIMU yOEXKIECHUSAMHU, KyIbTYPHBIMH LIEHHOCTSIMA U COLIMATIbHBIM
MIOJIOKECHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B IIPOIECCE COBMECTHOIO BBINIOJHEHUS YUeOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 3a/lay, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIITIOHEHTOB MPH 00CYXJICHUH CIIOPHBIX BOMPOCOB OMOIOTHYECKOTO COICPIKAHMUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOI 1€ATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMSI:

c(hOPMUPOBAHHOCTH POCCHUICKON TPAKIAHCKOM UICHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonauHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBO S3bIK U KYJIBTYPY, IPOLIIOE M HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K NPHUPOJHOMY HACIEAUI0 M MaMATHUKAM IPUPOJIBI,
JTOCTH>XKEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/E;

CIIOCOOHOCTh OILIEHWBATh BKJAJ POCCHUCKUX YYEHBIX B CTAaHOBIIGHHE U pa3BHUTHE
OMOJI0TUY, TOHUMAaHU 3HAY€HUs OMOJIOTUY B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOTO OOIIECTBa;

uzeiHas yOe:KIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyab0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAHUE JYXOBHBIX LIECHHOCTEH POCCUHUCKOTO HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAI[MI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUEHTUPYACH
Ha MOpPaJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIero;

OTBETCTBEHHOE OTHOIIEHHME K CBOUM POJUTENSIM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN *U3HU B COOTBETCTBUU C TPAAULIMSIMHU HAPOJIOB
Poccun;

4) 3cTEeTHYECKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY OBbITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

MOHMMAaHKE YMOLIMOHAIBHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@XEHHIO B DPa3HBIX BHJAX HCKYCCTBA, CTPEMIJICHHE MPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

S) ¢usuyeckoro BocHUTAHHWS, (POPMHPOBAHHA  KYJbTYPbI 3I0POBbSI M
IMOLMOHAJIBHOI0 (JIArONOJIyYusi:

MOHMMAaHHE U peajn3alus 3J0pOBOro U 6e30MmacHoro oopasa KU3HH (3I0pOBOE MUTAHUE,
COONIOZICHHE TUTUECHUYECKHUX MPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHass ¢u3MUYECKas AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO ¥ KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/10POBbIO;

NOHMMAaHWE UEHHOCTH TPaBUJI WHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO 0O€30IacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAHHE TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJICHUS aKOTOJs,
HapKOTHKOB, KypEeHUS);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0II00UE;

TOTOBHOCTb K aKTUBHOM J€SATEIHHOCTH TEXHOJIOTMYECKON M COLUANIbHON HAIIPaBIE€HHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATb U  CAaMOCTOSTENbHO  BBINOJHATH  TaKylO
NeSITeNIbHOCTD;



MHTEpEC K pa3nuyHbIM cepam mpodeccuoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHEIN BBIOOp OymyIiei npodeccuu U peaTn30BbIBATh COOCTBEHHBIE )KU3HCHHBIE TIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHMIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEH
JKU3HH;

7) IK0JI0TMYECKOr0 BOCTIMTAHUA:

HKOJIOTHYECKH IIeTIeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHMUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHHS;

MOBBILIICHHE YPOBHS SKOJOTHYECKOW KYJIbTYphl: MPUOOPETEHHE OMNbITa MJIAHWPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH Cpeibl;

0CO3HAHME TTT00ATBHOTO XapaKTepa 3KOJOTMYECKUX MPoOIeM U IyTel UX PEeLIeHHUS;

CIOCOOHOCTh HMCIIOJIb30BaTh NMPHOOpETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHUS U YMEHUS
IpU pelleHuH MNPoOJeM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOJOINOIb30BaHUEM (COOIIOICHNE
IIpaBUJI MOBENECHMS B MPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B 3KOCHUCTEMAX,
OXpaHy BUJIOB, 9KOCUCTEM, OHoChepsl);

AKTUBHOE HEINPUATUE NCWCTBUM, MPUHOCAIIMX BpEJ OKPYKAKOLIEH NPUPOIHOU CpeEXE,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTHMUECKHUE IMOCIEACTBUS MPEIPUHUMAEMbIX
JIEUCTBUN U MPEIOTBPAIIATH UX;

HaJIMYUE Pa3BUTOIO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYpPbI, OIBITA
JEATEIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLUUAIBHOM MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B
MIPaKTUYECKON JEATEIbHOCTH 3KOJIOTMYECKON HAPABIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKd M  OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SA3BIKOBOM M UATATEIbCKON KYJIBTYPhI KaK CPEICTBA B3aUMOIECHCTBU
MEXy JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMaHue crenupukn OMOJIOTUM KaK HayKHd, OCO3HaHWMs €€ poiau B (opMUpOBaHUHU
PaIlMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHUH 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MHpEe KaKk O €JUHCTBE NPUPOJBI, 4YeJIOBEKa U 0OmecTBa, B IO3HAHUU MPHUPOTHBIX
3aKOHOMEPHOCTEH U peIIeHUH MTPOOJIeM COXpaHEHUS IIPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTHH UL COBPEMEHHOW IMBMIIM3AIMH: 00ECTIeUeHUs
HOBOT'O YpPOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pemaTh pecypcHble IpoOIeMbl pa3BUTHS UEIOBEUECTBA, MOUCKA MyTei BBIXOAA U3 TTIO0AIBHBIX
HKOJIOTHYECKUX Mpo0sieM U obecrieueHus epexoa K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
HCIIOJIb30BAaHUIO MTPUPOJHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYE€HUH OHOJOTMYECKHX 3HAHUU B LIEJSAX TOBBIIMICHUS O0O0Ien
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH T'PaMOTHOCTH, KaK COCTAaBHOW YacTH (PYHKIIMOHAIBHOM
IPaMOTHOCTH 00y4Jaroumxcs, opMupyeMo Ipu U3y4eHUH OMOJIOTUHY;

MIOHUMAaHUE CYIIHOCTH METOJOB ITO3HAHMS, HMCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJydyaeMble 3HAHUS [Js aHajiu3a M OOBSCHEHUS SIBJICHUMN
OKpPY’KAIOIIEr0 MHpa M MPOUCXOIANIMX B HEM HM3MEHEHHMH, yMEHHUE JAelaTb OOOCHOBAHHBIC
3aKJIIOYCHUST Ha OCHOBE HAy4YHBIX ()AaKTOB M HMMEIOLIUXCSA JAHHBIX C LENbI0 IMOTyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OHOJOTHYECKHE 3HAHUS MJid pelICHUS
npo0JeM B peaibHbBIX KU3HEHHBIX CHUTYalLUsX;



OCO3HAHME IICHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISTH NMPOEKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPAa30BaHHIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HaHWUH 1O OHWOJOTHMH B COOTBETCTBUU C IKH3HCHHBIMH
MOTPEOHOCTSIMU.

METAINPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ylbTaThl OCBOEHHUSI ydeOHOro mpeamera «buoiorus» BKIIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHMS MHPOBO33PEHHSI OOYYAIOIIMXCA  MEXKIUCIUIUIMHAPHBIE
(MeXnpeIMeTHBIC) OOIIeHAYYHBIE TIOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOU KapTUHBI MUPa
U cnenu(uKy METOA0B MO3HAHMSI, HCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJIEHUE, TPOLECC, CUCTEMa, Hay4dHbIM (hakT, MPUHIUIN, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCleoBaHUEe, HAOIIOJEHUE, U3MEpPEHUE, SKCIEPUMEHT U JPYIrHX), YHUBEpCAJIbHBIC
yueOHbIe JeiCTBUS (MIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), 00ECTICUUBAIOIINE
dbopmupoBanre (QPYHKIIMOHAIBHONH TPAMOTHOCTH U COIMAILHON KOMIETCHIIMU OO0YYaroIIuXxcs,
CIIOCOOHOCTh oOyuaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIIIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS M YHUBEpCaJbHble ydeOHbIE ACHCTBHS B IO3HABATEIBHOW U
COLIMAJIbHOM IIPAKTHKE.

MertarnpeMeTHbIE pe3ysbTaThl OCBOSHHS MPOTrPaMMBbl cpenHero oOIiero odpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBiageHne YHHBepPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBBI€E JOrHUecKHE JeHCTBUA:

CaMOCTOSITENILHO (POPMYIHpPOBAaTh M aAKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHHM 3HAHUN TPUEMBI JIOTMYECKOTO MBIIIJICHUS (aHanu3a,
CHHTE3a, CpaBHEHMA, KiIacCU(PUKAIMH, OOOOIIEHHUS), PACKPBIBATh CMBICT OHOJOTHYECKUX
MOHSITHH (BBIIEATH HX XapaKTEPHbBIE MPU3HAKHN, YCTAHABIMBATh CBS3H C JPYTHUMHU MOHATHSIMH);

OTpeAeNaTh LEeIN AeATEIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUH HX JOCTHXKEHUS,
COOTHOCHUTD PE3yJbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU LIEJISIMH;

UCIIONIb30BaTh OHMOJIOTHYECKHUE TOHSITHS JUIsl OOBSICHEHUs (HaKTOB U SIBICHUU KUBOM
TIPUPOJIBI;

CTPOUThH JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIC, JIENyKTUBHbBIC, [0 AaHAJIOTUN),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B pacCMaTpUBAEMBbIX SIBICHUSX, (GOPMYIHUPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JJIsl MPEJICTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHONICHUH B M3y4aeMbIX OMOJIOTHUYECKUX OOBEKTaX, a TakKe MPOTHBOPEUUI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh TUIAH PEIICHHS TPOOJIEMBI C YIETOM aHAIM3a UMEIOIIUXCS MaTepUATbHBIX
¥ HEeMaTepUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LIEJSAM,
OLICHUBATh PUCKU MOCIEACTBUN JeSTENbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPAa0OTy B YCJIOBHSIX pPEATbHOTO, BHPTYadbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOJIEM.

2) 0a30BBIE HCCJIEN0BATEIbCKHE NeHCTBHS:



BJIJICTh HaBBIKAMHU Y4EOHO-HCCIIEIOBATENBCKON U MPOEKTHOW JIEATEIILHOCTH, HaBBIKAMU
paspeuieHus npodieM, CocOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOMCKY METOJIOB
pElIeHUS MTPAKTUIECKUX 33]a4, TPUMEHEHUIO PA3IMYHBIX METOJIOB TIO3HAHNUS;

UCTIONIB30BaTh PA3JIUYHBIC BUIBI ACATEIBHOCTH IO TIOJIYYECHHIO HOBOTO 3HAHHS, €ro
UHTEPIpPETAINN, TPEOOPa30BAaHUIO W NMPUMEHEHHUIO B YYEOHBIX CHUTYyaIUsX, B TOM YHCJE IPH
CO3IaHUH YUEOHBIX M COI[MAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIA TUM MBIILUICHUS, BIAJACTh HAYYHOU TEPMUHOJIOTHEH, KIIOYCBBIMU
MOHATUSIMH U METOJAMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4yll B 0Opa30BATECIIbHOW ACATEIHHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M U aKTyaJM3MpPOBaTh 3a7ady, BBIABUTATh
THIOTe3y €€ pelIeHus, HaXOAWTh AapTYMEHTHI JUIsl J0Ka3aTelbCTBa CBOMX YTBEPXKICHUH,
3aJ1aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

AHAIM3UPOBATh TIONYyYEHHBIE B XOJIE PEUICHUS 3aJauyd pe3yabTaThl, KPUTHYECKH
OLIGHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIIUsIM, OLEHHUBATH IPUOOPETEHHBIHN OIBIT;

OCYILECTBIISATh IICJICHANIPABICHHBIN ITOMCK IMEPEHOCAa CPEICTB M CIIOCOOOB JCHCTBUS B
po(hecCHOHATBHYIO CPey;

yMETh TEPEHOCHTH 3HAHUS B  T[O3HABaTEIbHYID H  TMPAKTHUYECKYI0 0O0JacTH
KHU3HEICATEIILHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00JIacTei;

BBIIBUTATh HOBBIC HJCH, MpEAJiaraTb OPUTHHAIBHBIC MOJIXOABl U PEUICHHS, CTaBHUTh
pOOJIEMBI U 3a/1a4H, JOITYCKAIOIUE allbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ unopmanmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX MCTOYHMKAX HH(pOpManuu (TekcTe y4eOHOTo MocoOwms,
HAyYHO-TIOMYJISIPHOM JUTEepaTrype, OMOIIOTUYECKUX CIIOBApSX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WHGOPMALMIO PA3IMYHBIX BUAOB U (Gopm
NPECTaBICHUS, KPUTUIECKH OIICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(GbopMyHpOBaTh 3ampoChl M MPUMEHATH DPA3IUYHBIE METOABI TPU TIOMCKE W OTOOpe
Ounonoruveckoi nHGOpMaIUU, HEOOXOAUMOM TSl BBIIIOJIHEHUS YUeOHBIX 3a/1a4;

NpHOOpETaTh OMBIT HCMOJB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTHUBHOTO UCIIOJIB30BAHMUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIBHYIO (OPMY TMpEACTaBICHUS OUOJIOTHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JPYroe);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KauecTBE CPEACTBa MpH paboTe ¢ OHOIOruyecKon
UHpOpMaNKe: TPUMEHITh XUMHUYECKUE, (PU3MUECKHUEe W MaTEeMaTUYeCKHE 3HAKH M CHUMBOIIBI,
dbopmysel, abOpeBUATypy, HOMEHKJIATypy, HCIOJb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIQJICTh HABBIKAMHU PpACMO3HABAHUS U 3alUThl MHGOpMAIU, HHPOPMAIMOHHON
0€30MacHOCTH JIUYHOCTH.

Ogiiaienne yHUBepCaIbHBIMH KOMMYHHKATHBHBIMY JIECTBUSIMH:

1) oOmenue:

OCYIIECTBIISITh KOMMYHHKAITUU BO BCEX cepax )KM3HU, AKTUBHO Y4aCTBOBATh B JUAJIOTE
WINA JUCKYCCUU TI0 CYIIECTBY OOCYXKIAaeMOH TeMblI (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBATh
CYXJICHUS OTHOCHTEIBHO BBINIOJNHEHHS TMpeIaracMoil 3aiadd, YYHTHIBATb HMHTEPECHl W
COTJIACOBAHHOCTH MO3ULIUN APYTUX YIACTHUKOB TUAJIOTA WK TUCKYCCHH);



pacrno3HaBaTh HeBepOaJbHbIE CpeACTBa OOILIEHUS, MOHMMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUSI KOH(JIMKTHBIX CUTYAIMd, YMETh CMSATYaTh KOH(MIUKTHI U
BECTH TIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHHS U B3aUMOJECHCTBUS, MOHUMATh HaMEPEHHUS
OPYTUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOLICHHE K COOECeTHUKY U B KOPpPEeKTHOU (opme
(bopMyITUPOBaTH CBOM BO3PAXKECHHUS;

pa3BEPHYTO W JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIB30BAHUEM SI3BIKOBBIX
CPEIICTB.

2) coBMeCTHAaA IeATeJbHOCTh:

MOHUMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIWBUIYaJIbHOU pabOTHI MpH
pemeHn 6MoJI0rnyeckoi mpo0aeMbl, 000CHOBBIBATH HEOOXOJUMOCTh MPUMEHEHHS TPYIIOBBIX
dbopM B3aUMOJICHCTBUS MPU PEIICHUH YICeOHOW 3a/1auu;

BbIOUpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH C y4y€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaXKJIOTO YeHa KOJUICKTHBA;

NPUHUMATH 1€ COBMECTHOM JESATeThbHOCTH, OPTaHU30BBIBATH M KOOPAWHUPOBATH
JNEUCTBUSA 1O €€ JOCTHUKEHMIO: COCTAaBIAThH IUIAaH JEHCTBUHM, pACHPENENSITh POJIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yiIbTaThl COBMECTHOM pabOTHI;

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

npeyiaraTh HOBblE MPOEKTHI, OLICHUBATh HJEH C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh TO3UTHBHOE CTPATETUYECKOE TIOBEICHHWE B PA3IUYHBIX CHUTYaIUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKEHHE, OBITH MHUITUATHBHBIM.

OBi1ageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU /1€ CTBUAMM:

1) camoopranu3anmsi:

UCIIONIb30BaTh OWOJIOTMYECKWE 3HAHUS JJIsl BBIABICHUS NPOOJIEM M WX pEIICHUS B
YKU3HECHHBIX U Y4eOHBIX CUTYaIIUAX;

BbIOHMpAaTh Ha OCHOBE OMOJOTHYECKHX 3HAHUI 1IEeBbIe U CMBICIOBbIE YCTAHOBKH B CBOMX
JNEHCTBUSAX M TMOCTYIMKaX IO OTHOIIEHUIO K KMBOW NMPHUPOJAE, CBOEMY 3J0POBbIO U 3/I0POBBIO
OKPYKAFOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATh TMO3HABATEIBHYIO NIEATEIHHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJayll B 00pa30BATEIBHOM JCSITEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISITH IIJIAH PEIICHUsS TMPOOIEMBI C YIETOM MUMEIOIIUXCST PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTCHUN;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JIeJIaTh OCO3HAHHEIN BBIOOP, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLIGHUBATh MPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (HYOPMHUPOBAHUIO M TIPOSIBIICHHUIO IIUPOKOM IPYIUIIMN B PA3HBIX 00JIACTIX
3HAHWH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYyallUsIM, BHOCHTH KOPPEKTHUBHI B JESATEILHOCTH, OIICHHBATH
COOTBETCTBUE PE3Y/IbTATOB LEISIM;



BJIJICTh HAaBBIKAMU I103HABATEIbHON pe(IEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JIeHCTBUI
" MBICJIUTCIIbHBIX MTPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, HUCIIOJIB30BATh HpI/IéMBI pe(b.HGKCI/II/I
JUISL OLIGHKU CUTYalllH, BHIOOPA BEPHOTO PEILICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS [0 UX CHIXKEHUIO;

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

3) npuHsATHE Ce0NA M APYrUX:

MMPpUHHUMATH C66$I, IHOHUMasA CBOM HEAOCTATKHU U JOCTOUHCTBA,

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

IPU3HABaTh CBOE MPaBO U MPaBO JPYTUX Ha OLIMOKHY;

Pa3sBUBATH CII0COOHOCTH MIOHUMATh MUD C NMO3UIUU APYTroro 4€JI0BCKaA.

INNPEJIMETHBIE PE3YJIBTATbBI

[IpeametHbIe pe3ynbTaThl 0cBoeHUs mporpammbl COO mo 6uosioruu Ha 0a30BOM YpPOBHE
BKIIIOUAIOT crienupuyeckue s yaeOHoro mpenmera «buonorus» HaydyHbIe 3HAHHS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHHIO, MHTEPIIPETAlM U IpPeoOpa3OBaHUIO 3HAHUHM, BHJIBI
JESATENIbHOCTH MO TOJYyYEHUIO HOBOTO 3HAHMSI U NMPUMEHEHHIO 3HAHUW B Pa3iIMYHBIX Y4eOHBIX
CUTyallUsiX, a TaKKe€ B pEabHBIX XU3HEHHBIX CHUTYalUsX, CBA3aHHBIX C Ouonoruei. B
porpaMMe MpeAMETHBIC Pe3yJIbTaThl MPEACTaBICHBI IO rofaM 00yUeHHS.

[IpenmeTHbie pe3ynbTaThl OCBOEHHs ydeOHoro mnpenmera «buonorusi» ¢ 10 knacce
JIOJIKHBI OTpaX<aTh:

c(OpMUPOBAHHOCTh 3HAHUI O MeCTe U POJM OUOJIOTMM B CHUCTEME HAay4YHOI'O 3HAHUs
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHHUS, O BKJIA/I€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeLIECHUS )KU3HEHHbIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEp)KaHWE OMOJOTHYECKMX TEPMHUHOB U MOHATUMN: KU3HB, KJIETKa,
opranusM, Meraboiau3sM (0oOMEH BeIIeCTB M  IPEBpaAllleHHE JHEpPIruu), TOMEeocTa3s
(camoperynsuusi), YpOBHEBas  OpraHM3alMsl JKUBBIX  CHCTEM, CaMOBOCIPOU3BEIECHHUE
(perponyKuus), HACAEACTBEHHOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE;

YMEHHME H3JaraTb OHOJOTMYECKHEe TEOpHH (KJIETOYHas, XPOMOCOMHasi, MyTalllOHHas,
[EHTpaJdbHas J0rMa MOJEKyIspHou Owuonorun), 3akoubl (I. Mennens, T. Moprana, H. WU.
BaguioBa) u yueHus (0 LEHTpax MHOT00Opa3us M MPOUCXOXKICHHUS KylIbTypHBIX pactenuii H. 1.
Basuosa), onpenensaTe rpaHuIlbl UX IPUMEHUMOCTH K )KMBBIM CHCTEMaM;

yYMEHHE BJaJIeTh METOJaMH Hay4yHOTO MO3HaHUsA B Ouosioruu: HaOIIOJEHHE W ONUCaHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBJICHUH, OpraHu3alus M IMpoBeIeHHE OHUOIOTHYECKOTO
OKCIIEPUMEHTA, BBIIBM)KEHHUE TMIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIENYEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE NOJNYyYEHHBIX PEe3ylbTaTOB, HCIOIb30BAHHBIX HAYyUHBIX MOHSITHIA,
TEOPHI U 3aKOHOB, YMEHHE JI€TaTh BBIBO/IbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHME BBIICIATH CYLUIECTBEHHBIE NPU3HAKM BUPYCOB, KJIETOK MPOKAPHOT U 3YKApHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH IPOLIECCOB: OOMEHA BEIIECTB U
IpeBpalleHus] YHEPruu B KIETKe, (OTOCHHTE3a, IUIACTUYECKOrO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, ME03a, OIUIOAOTBOPEHUS, PA3MHOKEHUS, WHINBHUAYAIbHOIO Pa3BUTHS
OopraHu3Ma (OHTOTEHE3);

yMEHUE NPUMEHSATH MOJTYy4YEeHHBIC 3HAHUS U1 OOBSCHEHHS OMOJOTHUECKUX IMPOLECCOB U
SBJICHUH, 17151 IPUHATHS MPAKTUUYECKUX PELIeHUI B TOBCETHEBHOM JKU3HHU C LENbI0 00ecrieueHus
0€30MacHOCTH CBOEr0 3JI0POBbS U 370POBbSl OKPYKAIOIIUX JIIOJIEH, COOJIIOIEHUS HOPM



rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHONH cpele, MOHMMaHHE He0OXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKEHUH COBPEMEHHOW OHONOTMM M OMOTEXHOJIOTUH JJIsl pallOHAJILHOTO
IPUPOIONOIIB30BAHUS;

YMEHHME pelllaTh »JJIEMEHTapHble TEeHETHYECKHe 3aJayd Ha MOHO- M JIUTHOpHAHOE
CKpEeIlMBaHKE, CIETUIEHHOE HACJEI0BaHUE, COCTABIATh CXEMbl MOHOTUOPHUIHOTO CKPEIMBAaHUS
JUIsl TIpEICKa3aHusl HacleA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAaKTHYECKHE PabOThI, COOMIONATh MpaBWiia TpU
pabote ¢ yueOHBIM U JTabOpPaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKH OLICHMBAThb W MHTEPHPETUPOBATH HHPOPMAINIO OHOJIOTHYECKOTO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJAOHAyUYHbIE 3HAHUS W3 paA3IUYHBIX HMCTOYHUKOB (CpencTBa
MaccoBOW HMH(pOpPMAINH, HAYYHO-TIONYJISIPHBIE MaTepUallbl), STUYECKHE ACIIEKThI COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTHH, MeTULIMHE, OMOTEXHOJIOTUH;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE THCHbMEHHBIE W YCTHBIE COOOIIeHUs, 0000mas
Ouonornyeckyro HMHGOpPMAIMIO M3 HECKOJIBKHUX HCTOYHMKOB, TI'PAaMOTHO HCIOJIb30BATh
NOHATUIHBIN anmapaTt OMOJIOTHH.

[IpenmeTHBIE pE3yNBbTaThl OCBOCHHS ydeOHOro mpeamera «buonorusi» 6 11 Knacce
JIOJIKHBI OTpaX<aTh:

c(OPMHPOBAHHOCTh 3HAHMM O MECTe M pPOJIU OMOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIe POCCUMCKHUX U 3apyOeKHBIX y4EHBIX-OUOJIOTOB B pa3BUTHE
Ouosoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeLICHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE PacCKpbIBaTh COIep)KaHUEe OMOJIOTHUECKUX TEPMUHOB U MOHATUI: BUJI, TIOMYJISIIHS,
TreHO(OH], HBOJIONUS, JBIXKYIIME CWIbl ((aKTOphl) H3BOMNIONMH, TPHUCIIOCOOIECHHOCTD
OpraHM3MOB, BHJ000pa3OBaHHE, OKOJOTHYECKHe (AKTOpbl, OSKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYLICHTHI, LIeTIH MMUTaHUs, SKOJOrHYecKas mupamuaa, ouoreoreHos, ouocdepa;

yMEHUE WH3/aratb Ouonorndeckue Teopuu (3BomonMoHHas Teopus Y. JlapBuHna,
CHUHTETUYECKAsl TEOPHs SBOJIIOLINN), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHWH U myteil sBomonuu A. H. CeBeproBa, yueHus o
o6uocdepe B. U. Bepranckoro), onpeaensTh TpaHUIBI KX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yYMEHHUE BIaJIeTh METOJaMH HAY4YHOTO MO3HAHUS B OMOJOTWMHU: HAOJIOJCHHUE M OIMCAHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBJICHUH, OpraHu3anus ¥ IMpOBeIeHHE OHOIOTHYECKOTO
SKCHEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEAyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJMYyYEHHBIX PpEe3ylbTaTOB, HCIOIb30BAHHBIX HAYUHBIX MOHSITHIA,
TEOpUH U 3aKOHOB, YMEHME JIENIaTh BBIBOJIbI HA OCHOBAHUH IOJYUYEHHBIX PE3Y/IbTATOB;

YMEHUE BBIIEIATH CYIIECTBEHHBIC MTPU3HAKH CTPOCHUS OMOJOTHUECKUX OOBEKTOB: BUJIOB,
MOMYJSIIMM, TPOAYLEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOTr€OlEHO30B U HSKOCHCTEM,
OCOOCHHOCTH  IIPOIECCOB:  HACIEACTBEHHONM  M3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIECHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOIMYECKHX (DaKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB U MTOTOKA YHEPTUHU B IKOCUCTEMAX, aHTPOIOTE€HHBIX U3MEHEHUN
B DJKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpOTa BEUIECTB U OMOT€OXMMHYECKHX IMKJIOB B
ouocdepe;

yMEHUE NPUMEHSATH MOJTy4YEeHHbIC 3HAHUS U1 OOBSCHEHHS OMOJIOTHYECKUX IMPOLECCOB U
SIBIICHUH, JJIs1 TPUHSITHS MPAKTUYSCKUX PEIICHUN B TTOBCETHEBHOM KU3HU C LIEIbI0 00eCTIeYeHHUS
0€30MacHOCTH CBOEr0 3JI0POBbS U 370POBbSl OKPYKAIOIIUX JIIOJIEH, COOJIIOIEHUS HOPM
rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHONH cpele, MOHMMaHHE HeOoOXOIUMOCTH



UCIIOJIb30BaHUS JOCTHKEHHUH COBPEMEHHOM Ouosiorun Ui panMoHaIBLHOIO
PUPOONOIB30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMYECKUE 3a/laud, COCTABIATH CXEMBbl IepeHoca
BEILIECTB U SHEPTUHU B SKOCUCTEMaX (LMY MUTAHUSA);

YMEHHUE BBINOJHATh JIAOOPAaTOPHBIE M MPAaKTUYECKUEe PadoThl, coOM0NaTh MpaBwia IpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBAaHHEM;

yYMEHUE KPUTHUYECKH OIICHWBAaTh W HHTEPIPETUPOBATh HMHPOPMALUIO OHOJIOTHUYECKOTO
COJIepKAHNUS, BKJIIOYAIOLIYIO IICEBAOHAYYHbIE 3HAHMS W3 Pa3IMUYHBIX HCTOYHMKOB (CpeAcTBa
MaccoBOW HMH(pOpMalMM, HAyYHO-IOMYJSPHbIE MaTepUallbl), paccMaTpUBaTh IJI0OAIbHBIE
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3HILIUIO;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE TMHCHbMEHHBIE W YCTHBIE COOOIIeHUs, 0000mas
Ouosornyeckyro HMHQPOpPMAlMIO M3 HECKOJIbKHMX HCTOYHMKOB, TI'PAaMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM (mudpoBbIe)
Ne n/nn Konrtpoabnbsie IIpakTnueckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
: brozoris kak Hayka 2 05 https://m.edsoo.ru/7f41¢292
2 KuBbie cuCTEMBbI U UX OpraHU3aLUs 1 1 bubmorexa HOK
https://m.edsoo.ru/7t41c292
3 XHUMHYECKUN COCTaB U CTPOEHUE KIIETKU 8 1 Bubmmorexa HOK
https://m.edsoo.ru/7f41¢292
but6mmoreka [IOK
4 AM3HCACATENEHOCTE KICTKH 6 ! https://m.edsoo.ru/7f41¢292
5 PasMHOXEHNE U MHAUBUAYAIbHOE Pa3BUTHE 5 | Bbu6muotexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTtBeHHOCTh M UBMEHUMBOCTh g 15 bubmuoreka [{OK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
7 Cenexuusi opranu3MoB. OCHOBBI 3 | but6mmoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7t41c292
8 PesepBHoe Bpems 1 Bubmmorexa [OK
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 4




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHBbIE
HanmeHoBaHue pa3/iesioB U TeM (mudpoBbIe)
Ne n/m Kourpoabsnbie IIpakTuueckue
NMpPorpamMmbl Bcero o0pa3oBarTe/ibHbIE
padoThI padoTshI
pecypchbl
but6mmoreka [IOK
1 2 0 1 1
BOHOUHORHAA BHOTOTHA ? https://m.edsoo.ru/7t41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 | 0.5 Bubmuotexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYKaromas cpeia 5 1 bubnuorexa LOK
P PyRaiomas cpea https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
4 Coo011ecTBa ¥ SKOIOTHUECKHE CUCTEMBI 9 1 https://m.edsoo.ru/Tf41ccT4
5 PesenBHOE Bbe ) bubmuoreka [{OK
BHOE BpeMs
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
1 34 3 2.5

I[TPOTPAMME




INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
DJIeKTPOHHBbIE HU(PPOBHIE
Kosun4yecTBo 4acos o0pa3oBaTe/ibHbIE PeCypcChl
Jlj;_)n Tema ypoka
Beero Kontpoasubie  IIpakTnyeckue
padoTsI padoTbl
Bbubnuoreka [JOK
1 buosnorus B cucteme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA JKUBOM TPUPOJIBI.
) [IpakTuyeckas padora Ne 1 | 0.5 bubmmoreka [IOK
«Hcnonp30BaHmne pa3IMuHbIX METOIOB https://m.edsoo.ru/863e6122
IPHU U3YICHUH OMOJIOTHYECKUX OOBEKTOB»
3 buosornueckue CUCTEMBI, IIPOLIECCHL U UX | | bubmmoreka [IOK
U3y4yeHue https://m.edsoo.ru/863e6564
4 XUMHYECKHUH cOCTaB KIETKU. Boma n 1 bu6mmoreka [IOK
MUHEpaIbHBIE COTH https://m.edsoo.ru/863e674e
5 Benxu. Cocta u cTpoenue 0enkoB 1 bubmmorexa HOK
https://m.edsoo.ru/863e6b72
depMeHTBI — OHMOJIOTHYECKHE
KaranuzaTopsl. JJabopaTtopHas padota Ne
6 1 «I/I3yqu1fe KaTanngnquc)Koﬁ ’ 1 0.5 bubmorexa LIOK
https://m.edsoo.ru/863e6b72
AKTUBHOCTH (PEpMEHTOB (Ha IpUMEPE
aMMJIa3bl WIIK KaTaia3bl)»
Bbu6nuoreka [JOK
’ Yraesozet. Jmmmaet ! https://m eds0o.ru/863e6870




Bbu6nuoreka [JOK

8 Hyxennossie kueiorst. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus 1 MeTobl U3Y4EHUS KIIETKH. bubmmoreka [IOK
Kierounas Teopus https://m.edsoo.ru/863e6e88
10 Knerka xak nieoctHas >KuBas cucTeMa
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaboparopHas pabota Ne % «3yuenne BuGmorexa [IOK
11 i;i 22‘;“; gfﬁff;iaﬁz?ﬁE@ﬁiﬁf@la 0.5 https://m.edsoo.ru/863e6ff0
FOTOBBIX MUKPONpENAPATAX H HX https://m.edsoo.ru/863e716¢
OITMCaHHEC»
12 OOMEeH BelIECTB WIH META00IN3M bubmorexa HOK
https://m.edsoo.ru/863e766¢
Bbubnmuoreka [JOK
13 Potocitrres. Xemocnires https://m.edsoo.ru/863e7¢98
bubmuorexa [JOK
14 dHepreTicckuii 0omen https://m.edscI)_E).ru/863e7aae
15 Bbuocunres 6enka. Peakuus MmaTpuuHOro bubmmoreka [IOK
cuHTe3a. TpaHcusus - OuocuHTe3 Oeka. https://m.edsoo.ru/863e796¢e
16 KonTtponbHas pabora
"XusuenesaTeabHOCTh KIETKU"
JKu3HeHHbIN IUKIT KIETKU. [leneHue
0
7| 5 o . 05~ DubmorerallOK
https://m.edsoo.ru/863e7dc4
KOHYHKA KOPEIIKA JIYKa Ha TOTOBBIX
MUKpOTIpenaparax»
18 Hexnerounsie popMbl )KM3HU — BHPYCHI bubnmorexa LHOK

https://m.edso00.ru/863e7540




bu6nmuoreka [JOK

19 @opMBI pa3MHOKEHUSI OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. Bbubnuoreka [JOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJOBBIX
kietok. OmmogorBopenue. JlaboparopHas
21 pabota Ne 4 «Il/llsyqeine CTpOGHI/II:I ’ 0.5 Brbmiorexa LIOK
https://m.edsoo.ru/863e81b6
IIOJIOBBIX KJICTOK Ha I'OTOBBIX
MUKpOTIpenaparax»
22 NunuBuyanbHOE pa3BUTHE OPTAHU3MOB bubmmorexa LIOK
https://m.edsoo.ru/863e8436
o ['eHeTKa — HayKa O HaCJIEACTBEHHOCTH bu6mmoreka [IOK
1 U3MCHUYHUBOCTH https://m.edsoo.ru/863e862
3aKOHOMEPHOCTH HaCJIEA0BaAHUS
24 an3HaK01§. MOHOFI/I6pI/Il;[HOG bubmorexa HOK
https://m.edsoo.ru/863e8878
CKpEIIMBaHue
JurnOpumHoe cKpemmBaHue. 3aK0H bu6mmoreka [IOK
25
HE3aBUCHMOTI'0 HaclleJ0BaHUs IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe HacjIeI0BaHUE MPU3HAKOB.
JlaGopaTtopHnas pabota Ne 5 «3yuenune
pe3yabTaTOB MOHOTHOPHIHOTO 1 bubmuorexa [JOK
26 0.5
JTUTHOPUTHOTO CKPEITUBAHUS Y https://m.edso0.ru/863e8c60
Ipo30(hUITBI HA TOTOBBIX
MUKpOIIpenaparax»
7 I'enetuka nmoma. Hacienosanue bu6mmoreka [IOK
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM https://m.edsoo0.ru/863e8c60
28 H3menunBocTh. HenacneacTBeHHas 0.5 bubmnorexa [JOK




U3MeH4nBOCTh. JlJaboparopHast pabota Ne https://m.edsoo.ru/863e8efe
6. N3yuenne MoaupuKamoHHOMU
U3MEHYUBOCTH, IOCTPOCHUE
BapHAallMOHHOTO psJia U BapUAIIMOHHOM
KpHUBOM»
HacnencrBenHast "3BMEHYMBOCTb.
JlaGopaTtopHnast pabota Ne 7. «AHanu3 bubanorexa [HOK
29 . 1 0.5
MyTaIui y 1po30(uiIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOIIpenaparax»
30 I'eneruka yenoseka 1 brbmiorexa OK
https://m.edsoo.ru/863e8d78
Peseprubiil ypok. O6006111eHIE TIO TEME
31 «HacneacTBeHHOCTh M U3MEHUYNUBOCTh 1
OpPTaHH3MOB»
bu6mmoreka [IOK
32 (CemeKIIIA Kak HayKa i mpotece ! https://m.edsoo.ru/863¢9214
3 MeToabl 1 OCTHKEHUS CEJICKIINU | Bbu6nuoreka [JOK
pacTeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHonorus Kak orpacib | bubmmoreka [IOK
MPOU3BOJICTBA https://m.edsoo.ru/863e¢9336
OBILIEE KOJIMYECTBO YACOB I10 34 4

ITPOTPAMME




11 KJIACC

KoanuyecTBO 4acoB

Ne JJIeKTPOHHBbIE HU(PPOBBbIE
w/n Tema ypoka Beero Konrtpoabsnbsie IIpakTnueckue ofpAI0BATEILHbIC PECYPChI
padoThI padoTsbI
1 DBOJIIOLIMS U METOJIbI €€ NU3YUEHHUS 1 bubmorexa [TOK
https://m.edsoo.ru/863ea20e
) HcTopust pa3BuTHs NpeacTaBIeHUA 00 | bubmmoreka [IOK
3BOJIIOIUH. https://m.eds00.ru/863e9570
Bbu6nmuoreka [JOK
3 Muxpossotonust. KontposibHaas pabora. 1 1 https://m.edsoo.ru/863e9¢ I
[Tomynsimus kKak 3IeMeHTapHas equHULA
4 BUJIa U HBOrOIMU. JlabopaTtopHas pabora | 0.5 bubmuorexa [JOK
Neo 1 «CpaBHEHHE BHUIOB 110 https://m.edsoo0.ru/863e99c6
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 JIBroKy1e cuiibl (3JIEMEHTapHbIE | bubmuorexa [JOK
(haKTOpBI) IBOTIOLIUN https://m.edsoo.ru/863e9da4
6 EctectBennslit 0T00p U ero Gpopmbl 1 brbmiorexa OK
https://m.edsoo.ru/863e9ed0
PesynbTats! 3BoIONUN:
IpUCIOCOOICHHOCTh OPTaHU3MOB U
7 BupooOpa3oBanue. Jlaboparopuas pabota 1 0.5 bubnmoreka [IOK
Ne 2 «Onmcanue npucrnocoOIeHHOCTH ’ https://m.edsoo.ru/863e9fde
OpraHu3ma 1 €€ OTHOCUTEIBHOIO
XapakTepa»
8 Hanpasnenus u mytu Makpo3BOJIIOLUU 1 bubnmorexa HOK
https://m.edsoo.ru/863e9cle
9 Heob6patumocTs 3BOMIONINN 1
10 Wcropus xu3Hu Ha 3emMiie U METO/BI €€ |

U3y4YeHUs




T'unore3nr MPOUCXOKACHUA )KU3HU HA

Bbu6nuoreka [JOK

H 3emie https://m.edsoo.ru/863eaSab
Pa3BuTHe )xu3HM Ha 3eMIIe 110 3paM U bubmmoreka [IOK
12
nepuoiaM https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIbl 3BOJIIOLUN
ACTUTENLHOTO U )KUBOTHOT'O MUDA.
13 pHpaKTI/I‘IeCKaSI paborta Ne 1 «I/ISyI:IeHI/Ie 0.5 Bubmiorexa LIOK
z https://m.edsoo.ru/863ea8bc
MCKOMIAeMBIX OCTAaTKOB PACTECHUH U
YKUBOTHBIX B KOJUTCKITUSIX»
14 Kontponbnast pabora "CoBpeMeHHas
CHCTEeMa OpPraHUYeCcKOro Mupa"
15 DBOJIIOLMS YeJIOBEKa (AaHTPOTIOTEHE?) Buommorexa LHOK
https://m.edsoo.ru/863eac2c
16 JBmxyie cuibl ((hakTophl) bubmmoreka [IOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaUN DBOJIIOIINH YEI0BEKA
13 Yenoseueckue pacsl U IPUPOJHbBIE bubmmoreka [IOK
ajlanTaiuu 4elioBeKa https://m.edsoo.ru/863eaea2
PeseprubIil ypok. O600111eHIE TIO TEME
19 «BO3HUKHOBEHUE U PA3BUTHE KU3HU HA
3emie»
20 DKOJIOTHs KaK HayKa
Cpenpl 0OOUTaHUS W SKOJOTHYECKHE bubmmoreka [JOK
21
dakTopbI https://m.edsoo.ru/863eafec
Abuotnueckue dakropsl. JlaboparopHas
pabota Ne 3. <<Mop(b0nvomqec1cne BuGmorexa LOK
22 0COOEHHOCTH pacTeHUH U3 pa3HbIX MECT 0.5

oOutanus». JlaboparopHas padota Ne 4.
«BnusiHue cBeTa Ha POCT U pa3BUTHE

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




YCPCHKOB KOJICYCa»

23 Buotnueckue paxkropbl 1 bubmmorexa IOK
https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
o4 nonyssiuun. [Ipaktraeckas padorta Ne 2 | 0.5
«IToacu€T MIOTHOCTH MOMYJISILMI pa3HbIX
BHUJIOB PACTEHUI»
25 Coo0miecTBa OpraHu3MoOB — OHOIEHO3 1 Eggiﬁﬁiﬁiiﬁﬁlg 63ebd6a
26 DKOJOTUYECKHUE CUCTEMBI (3KOCHUCTEMBI) 1 brbmiorexa OK
https://m.edsoo.ru/863eb46a
51| Owonoasestue nupmwont. Caotiors 1 biorera LIOK
skocHcTeM. CyKieceus https://m.edsoo.ru/863eb5fa
28 [IpupoaHbie 3KOCUCTEMBI 1
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1
30 bruocdepa — rimobanpHas sKOCHCTEMA | bubmuorexa [JOK
3emun. KontponbHas padoTa. https://m.edsoo.ru/863ebbSe
a1 3aKOHOMEPHOCTH CYIIECTBOBAHUS | bubmmoreka [JOK
ouocdepsl https://m.edsoo.ru/863ebd 16
32 YenoeyecTBo B Onochepe 3emin 1
3 CocylecTBOBaHHE TPUPOJIBI U | bubmuorexa [JOK
YeJloBeYeCcTBa https://m.edsoo.ru/863ebale
34 PezepBHblit ypok. O00011IEHNE TEMBI |
«Co00111ecTBa ¥ 3KOJIOTUYECKHE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 55

[NPOTPAMME




IIpuaoxenne 1

JlocTH:xeHMe JIMYHOCTHBIX Pe3yJbTATOB B PAMKAX pPeaJu3alu MOIyJIs
«IkoabHBIH ypok» Pabdo4eii nporpaMMbl BOCIIMTAHUSA

Peanm3zamusi memarormueckuM paOOTHUKOM BOCIHTATEIHHOTO TIOTEHI[MANA YPOKOB
OMOJIOTHH TPEATOIIaraeT cielyomee:

- MaKCUMaJIbHOE HCITOJIb30BAaHWE BOCTIUTATEIBHBIX BO3MOXKHOCTEH COJIEPIKaHHS YPOKOB
st popmMupoBaHUsl Yy O0ydYarOMIMXCS POCCUUCKUX TPAJIUIIMOHHBIX JTYXOBHO-HPABCTBEHHBIX H
COITMOKYJIbTYPHBIX  IIEHHOCTEH, POCCUMCKOTO HWCTOPUYECKOTO CO3HAHWUS HAa  OCHOBE
HMCTOPUYECKOTO TPOCBEIICHHS; IMOJ00P COOTBETCTBYIOUIETO COJEPKAaHUSI YPOKOB, 3aJlaHHM,
BCIIOMOTATEJIbHBIX MaTEPHUAJIOB, TPOOIEMHBIX CUTYAIUH I 00CYKICHUH;

- BKIIFOUEHHUE B COJIEPIKaHUE YPOKOB IIEJIEBBIX OPUEHTHPOB PE3YIbTATOB BOCITUTAHMUS, UX
yUYeT B ONpEACIICHUU BOCIIUTATEIBHBIX 32/1a4 YPOKOB, 3aHATHH;

- BBIOOp METOJIOB, METOJMK, TEXHOJOTHA, OKA3hIBAIOIINX BOCIUTATEILHOE BO3/ICHCTBUE
Ha JIMYHOCTh B COOTBETCTBUU C BOCIIUTATEIILHBIM HJCAJIOM, IEJIbI0 M 3aJayaMy BOCIIUTAHMS,
IIEJICBEIMH OPUEHTHPAMHU PE3YJbTaTOB BOCIUTAHMS; PEATU3ANI0 MPUOPUTETA BOCIUTAHUS B
y4eOHOM JeATENHHOCTH;

- MpUBJICYEHNE BHUMAaHUS 00YJarONUXCsl K ICHHOCTHOMY aCIIEKTy M3y9aeMbIX Ha yPOKax
MPEAMETOB, SIBJICHHH M COOBITUN, WHUIMAPOBAHUE OOCYKICHHH, BBICKA3bIBAHUN CBOETO
MHEHUS, BBIPAOOTKM CBOETO JTUYHOCTHOTO OTHOIICHHS K H3y4aeMbIM COOBITHSIM, SIBICHUSM,
JIAIAM;

- TPUMEHEHUE MHTEPAKTUBHBIX (opM yuyeOHOH paboOThl — HMHTEICKTYaIbHBIX,
CTUMYJHUPYIONINX [MO3HABATEIbHYI0 MOTHBAIIMIO, WTPOBBIX METOAMK, TUCKYCCHM, IArOIINX
BO3MOKHOCTh TIPHOOPECTH OMBIT BEICHUS KOHCTPYKTHBHOTO JHAJIOTa; TPYIOBON pPabOTHI,
KOTOpasi YYUT CTPOUTH OTHOIIECHWUS W JIEUCTBOBaTh B KOMAaHJIE, CIIOCOOCTBYET pPa3BUTHIO
KPUTHYECKOTO MBITUICHHS;

- moOyxaeHre 00ydJarouuxcsi coOJIIoAaTh HOPMBI TOBEJEHUS, MpPaBHJIa OOIICHHUS CO
CBEPCTHHKAMH W TMENAarorui4eCKMMH pPaOOTHHKAMH, COOTBETCTBYIOIIHME YKIAAy IIKOJIBI,
YCTAHOBJICHHE U TOAJIEPKKY J0OpoXKenaTenbHO atMmochepsr;

- OpraHu3alHi0 HACTAaBHUYECTBA MOTHUBHUPOBAHHBIX U IPYAHPOBAHHBIX O0YUAIOIIMXCS
HaJ HEYCIEBAIOIMMU OJHOKJIACCHUKAMH, B TOM 4YHCJIE€ C OCOOBIMH 00pa3oBaTeIbHBIMU
NOTPEOHOCTSIMU, MAIOMIETO OOYYAIOIUMCSl COLMAIbHO 3HAYMMBIA OMNBIT COTPYJHUYECTBA U
B3aMMHOMU ITOMOIIIY;

- WHULIMHAPOBAHWE W TIOMJIEPKKY HCCIEAOBATEIBCKON EATEILHOCTH O0yJarouuxcs,
MJJAHUPOBAHUE ¥ BBIMOJHEHWE WHIUBUIYAIBHBIX M TPYMIOBBIX MPOECKTOB BOCIHUTATEIBHOU
HaIpaBJIECHHOCTH.



Ipunoxenue 2
Hopmbl onenuBanunst yueOHoro npeamera buosiorus

®opMbI KOHTPOJISI: YCTHBIN OTBET, JIA0OpaTOpHbIE pabOThI, TECT, MPOEKT.

Kpurepun u HOpMbI OLIEHKH 3HAHMA M YMEHHMd 00yYAOIIMXCS 32 YCTHBIN OTBeT.
Ouenka '"'S" cTaBUTCS, €CJIN YUEHUK:
1. [Toka3bIBaeT riay0oKoe 1 MOJHOE 3HAHUE U TOHMMaHue BCEro MpOorpaMMHOT0 MaTepHarna;
[IOJIHOE ITOHMMAaHUE CYIIHOCTU pPACCMATPUBACMBIX ITOHATUM, SIBICHUNM U 3aKOHOMEPHOCTEM,
TEOPHIi1, B3aUMOCBS3EH.
2. YMeeT cocTaBUTh MOJIHBINA U IPABUIIBHBIM OTBET HA OCHOBE U3YYEHHOI'O MaTepUaa; BbIACIATh
[JIaBHBIE TIOJIOKEHUS, CAMOCTOSATEIbHO IOATBEPXKAATH OTBET KOHKPETHBIMH IIPUMEpaMH,
dakTaMu; CaMOCTOATEIBHO U apryMEHTHpPOBAaHO JefaTh aHaiu3, OOOOIIEHUs, BBIBOJBI;
YCTaHABIWBATh MEXKIPEAMETHBIC CBSI3M (HA OCHOBE paHee MPUOOPETEHHBIX 3HAHUMA) |
BHYTPUIIPEIMETHBIE CBSI3M, TBOPYECKHM MPUMEHATh IOJYYEHHBIE 3HAHUS B HE3HAKOMOU
CUTYAIIMH; TIOCIEOBATEIHHO, YETKO, CBSI3HO, 0OOCHOBAHHO M 0€30IMO0YHO M3JIaraTh Y4eOHbBIN
MaTepual.
YMeeT cocTaBiATh OTBET B JIOTMYECKOW IIOCIENOBATEIBHOCTH C HCIOJIb30BAHUEM IPUHATON
TEPMUHOJIOTHH; JeJaTh COOCTBEHHBIC BBIBOJBI; (OPMYJIHMPOBATH TOYHOE ONpEACICHHE H
HCTOJIKOBAaHUE OCHOBHBIX IIOHSATUH, 3aKOHOB, TeOpui. MoKeT mnpu OTBETe HE IOBTOPATH
JIOCIIOBHO TEKCT Y4YeOHHMKA; H3JaraTh, MaTepHajl JHUTEPaTypHBbIM S3BIKOM; IPAaBUIBHO H
00CTOSITENFHO OTBEYAaThb Ha JIOMOJHUTENbHBIE BOIPOCHI YYHUTENs; CaMOCTOSATENbHO U
palMOHATILHO HCIIOJIb30BAaTh HAIUIAHBIE IIOCOOMS, CIPAaBOYHbIE MaTepuaibl, Y4eOHUK,
JOTIOTHUTEIIBHYIO JIUTEPATypy, MEPBOUCTOUYHUKHN; IPUMEHATh CUCTEMY YCJIOBHBIX 0003HAYECHMIA
IIPU BEJCHUU 3aIHUCEH, COMPOBOKIAOIINX OTBET;
UCIIOJIb30BAaTh JUJIs TOKAa3aTeIbCTBA BBIBOJAOB M3 HAOIIOIEHUI U OIIBITOB.
3. CamocCTOATENbHO, YBEPEHHO M 0€30IIMO0YHO NMPUMEHSET MOJy4YCHHbIE 3HAHUS B PEUICHUU
npobjeM Ha TBOPYECKOM YpOBHE; JOIyCKaeT He 0ojee OJHOro Heao4yéra, KOTOPBIM JIErkKo
UCTIPABIIET MO TPEOOBAHUIO YUMTENS; UMEET HEOOXOMUMBIE HABBIKM PabOTHI ¢ mpubopamu,
yeprexamH, cxemamH, TpadukamH, KapTamMH, COIYTCTBYIOIIMMH  OTBETY; 3aIluCH,
COTIPOBOKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSM.
Ouenka "4" craBUTCS, €CJIN YYEHUK:
1. Tloka3piBaeT 3HAHWS BCErO H3YYEHHOTO NpOrpaMMHOro wmarepuana. J[a€t mnmomHeld u
NPaBUIbHBII OTBET Ha OCHOBE HM3YYCHHBIX TEOPUM; JAOMYCKAET HE3HAYMTEIbHBIC OIMIMOKU U
HEOuEThl TNPH BOCIPOU3BEIECHUHM HM3YYEHHOTO MaTepuaia, HeOOJbIIMe HETOYHOCTH IIpH
UCIIOJIb30BAaHUU HAayYHBIX TEPMHUHOB WUJIM B BBIBOJAX, 000OIIEHHUIX M3 HaOMoaeHNA. Martepuain
U3JIaraeT B OIPEAEIEHHON JIOTMYECKOW II0CJIEOBAaTEIbHOCTH, IIPU 3TOM [JOIIYCKAeT OAHY
HerpyOyto omunOKy uin He 6oJiee IByX HeJOUETOB, KOTOPbIE MOKET UCIPABUTH CAMOCTOSATEIHHO
pu TpeOOBAHUU WM HEOOJNBIION MOMOIIY NMPENoaBaTelis; MOATBEPKIAET OTBET KOHKPETHBIMU
IpUMepamMu; IPaBUIbHO OTBEYAET Ha JOMOJHUTEIBHBIE BOIIPOCH! YUUTEIS.
2. YMeer caMOCTOATENBbHO BBIACIATH IJVIABHBIE IOJIOKEHUS B HM3YYEHHOM Marepuaie; Ha
OCHOBaHWMM (akKTOB H  MNpUMEpPOB  0000maTh, JenaTh  BBIBOABI. Y CTaHABIMBATh
BHYTPUIIPEIMETHBIE CBSI3U. MOXKET INPUMEHATh IIOJIyYEHHbIE 3HAaHUSA Ha IPAKTUKE B
BUJOM3MEHEHHON CHUTyaluu, coOJI0aTh OCHOBHBIE IIpaBWJa KyJIbTYPbl YCTHOH peun;
MCII0JIb30BaTh IIPU OTBETE HAyUHbIE TEPMUHBI.



3. He obnamaer mocTaTOYHBIM HAaBBIKOM PabOTHI CO CIPABOYHOW JIMTEPATYpOH, YUCOHUKOM,
MEPBOMCTOYHUKOM (TIPAaBUIILHO OPUEHTHPYETCS, HO pabOTaeT MEJICHHO).
Onenka ''3" craBuTCH, €C/IN YYEHHUK:
1. VYcBaumBaeT OCHOBHOE COJEp)KaHHE Yy4eOHOro MaTepuana, HO HMEeT MpoOeNbl, He
MPEMSITCTBYIONINE JATbHEHUIIIEMY YCBOCHHIO MPOTPAMMHOI0 MaTepuraa.
2. V3naraet maTepuan He CUCTEMAaTH3HPOBAHHO, (pparMeHTapHO, HE BCETJa MOCIEA0BATENbHO;
MOKAa3bIBAET HEIOCTATOUYHYIO C(HOPMUPOBAHHOCTh OTHENbHBIX 3HAHUM M yMEHHH; ciabo
apryMEHTHPYET BBIBOALI W OOOOIICHMS, OMyCKaeT OMMUOKH TpU HX (HOPMYIUPOBKE; HE
HCIIONIb3YET B KAaUeCTBE J0KA3aTeNbCTBA BBHIBOJABI U 000OIIEHHS U3 HAOIIOJEHH, OMBITOB WU
JOITYCKAeT OUTMOKH MPH X U3NI0KEHUH; TaéT HEUETKHE ONPEICIICHUS TOHITHIA.
3. HcnbIThiBaeT 3aTpyJHEHUS B TPUMEHEHUW 3HAHUH, HEOOXOIUMBIX HJsl pEIIeHHs 3aaad
Pa3IUYHBIX TUIIOB, MPAKTUYECKUX 3a/IaHU; TIPU OOBSICHEHWN KOHKPETHBIX SIBJICHUN HA OCHOBE
TEOpU U 3aKOHOB; OTBEYAET HETOJHO HA BOMPOCHI YUHUTENS WM BOCIPOU3BOAUT COJACPIKAHUE
TeKcTa y4eOHMKA, HO HEJOCTaTOYHO MOHMMAET OTAENbHbIE IOJOKEHUS, MMEIOIUE Ba)KHOE
3Ha4YeHHE B 3TOM TEKCTE, AOIMYyCKas OJHY-ABE IpyOble OMNUOKH.
Ouenka ""2'" cTaBUTCS, €CJIN YUEHUK:
1. He ycBaumBaeT M He pacKpbhlBaeT OCHOBHOE COJAEp:KaHHME MaTepuajia; He 3HaeT WU He
MOHMMAeT 3HAYUTENBHYI0 4YacTh NPOrPaMMHOTO MaTepuania B Tpeenax IMOCTaBICHHBIX
BOTIPOCOB; HE JIEJIaeT BHIBOJOB M 0000IIECHUH.
2. meet cnabo copMUpOBaHHBIC U HEMOJHBIC 3HAHUS, HE YMEET IPUMEHSTh UX MPU PEIICHUN
KOHKPETHBIX BOIIPOCOB, 3a/1a4, 33/IaHUl 110 00pasiry.
3. Ilpu oTBeTe Ha OAMH BOIMPOC TOMYyCKaeT Ooyiee ABYX I'PYOBIX OIMIMOOK, KOTOPHIE HE MOXKET
UCIPABUTh JAXKE MPH MOMOIIY YUUTEIS.

Kputepun u HOpMbI OLIEHKH 32 J1a00paTOpHbIE padoThI.
OuneHka «5» cTaBUTCH B TOM cjy4yae, ecJIid yYauuics:
a) BBIMOJHUJI paboTy B MOJHOM 00BbeMe ¢ COOJII0JICHHEM HEOOXOIUMOM MOCIe0BaTEIIbHOCTH
MIPOBEJICHUS OIBITOB U U3MEPECHHIA,
0) CcaMOCTOSITENILHO W PAIMOHANBLHO BHIOpAJ M TMOATOTOBUJ JUIsl OMBITA BCE HEOOXOAMMOE
o0opy/ioBaHWE, BCE OMBITHI MPOBEN B YCIOBUAX U PEKUMaX, OOECIICUMBAIONINX IOJYYCHUE
PE3YNIBTAaTOB M BHIBOAOB C HAMOOJbIIIEH TOUHOCTHIO;
B) B MPEACTABIEHHOM OTYETe MPAaBUIBHO W AKKYpaTHO BBINOJHMUI BCE 3alMCH, TaOIUIBI,
PHUCYHKH, YepTexXH, rpad Ky, BBIYUCICHUS U ClIeJall BHIBOJIBI;
') IPaBUJIBHO BBIMOJHMWII aHAJIU3 TTOTPEIIHOCTEH;
1) coOmroaan TpeboBaHusl O€30MaCHOCTH TPy/a.
OueHka «4» CTaBUTCS B TOM CITy4ae, €CJI BBIITOJIHEHBI TPEOOBaHUS K OIICHKE 5, HO:
a) OMBIT TPOBOAMIICS B YCIOBHSIX, HE OOECTICUNBAOIINX IOCTATOYHON TOYHOCTH U3MEPEHHIA;
6) ObUTO JOMYIIEHO BA-TPH HEAoYeTa, WM He Oosee OAHON HerpyOol ommOKH M OIHOTO
HeJoYera.
Ounenka «3» craBUTCS, €cii pabdoOTa BBHITIOJIHEHA HE TOJTHOCTBIO, HO 00BEM BBITTOJIHCHHOU
YacTU TaKOB, YTO MOXHO CZENIaTh BBIBOJbI, WM €CJIM B XOJi€ IPOBEJCHUS ONbITa U U3MEPEHUI
OBLTN JOIYIICHBI CICAYIOIINE ONMTHOKHU:
a) OMBIT MPOBOAUJICS B HEPAILIMOHAIBHBIX YCIOBHUSAX, YTO MPUBEIIO K MOJYYEHUIO PE3YJIHTATOB C
00JIBIICH MOTPETHOCTHIO,
0) win B oTdere OBUIM TOMYIIEHBI B OOIIEH CIOKHOCTH HE Oosiee IBYX OMIMOOK (B 3amucsx
€IMHHII, U3MEPEHUSX, B BRIUUCICHUAX, TpauKax, Ta0IHIIaX, CXeMax, aHAIIM3€ TOrPEITHOCTEH 1



T.A.), HE TPUHLUUIUAIBHOTO JJs JaHHOM paboThl XapakTepa, HEe MOBIMABILIMX Ha pe3yibTar
BBITIOJTHEHMS,
B) WJIM HE BBIIMOJHEH COBCEM WJIM BBIIOJIHEH HEBEPHO aHAJIN3 MOTPEIIHOCTEMH,
r) win paboTa BBIMIOJIHEHA HE MOJIHOCTBIO, OJHAKO OOBEM BBIMIOJHEHHOW YacTH TaKOB, UYTO
MO3BOJIIET TIOJNYYUTh MPABUIBHBIC PE3yAbTaThl M BBIBOABI 10 OCHOBHBIM, MPHHIIMITHATIBHO
BaKHBIM 3a71a4aM paOOThI.
OuneHka «2» CTAaBUTCS B TOM cJIy4yae, eciu:
a) paboTa BBIMIOJHEHA HE TOJHOCTHIO, U 00BEM BBIMIOJHEHHOW YacTH pabOThl HE IMO3BOJISACT
cieNaTh MPaBUIIbHBIE BHIBOJIBI,
0) WM OMIBITHI, U3MEPEHUS, BEIYUCIICHHUS, HAOTIOACHHSI IIPOU3BOAUINCH HETIPABUIIBHO,36
B) WJIM B XOJI€ pa0dOThI U B OTYETE OOHAPYKIIUCh B COBOKYITHOCTH BCE HEJJOCTATKH, OTMEUCHHBIC
B TPEOOBAHMSX K OIICHKE «3%.
B Tex ciyuasix, KOr/ia yyaluics mokasajg OpUrHHaIbHbBIN 1 Hanboiee paroHAIbHBIA TOIXO0/ K
BBIMOJHEHUIO paboThl W B mpoliecce padoThl, HO He K30exall TeX WJIM WHBIX HEIO0CTATKOB,
OLICHKa 3a BBIMOJHEHHE pPabOThl MO YCMOTPEHHUIO YUYUTENS MOXKET OBbITh TMOBBIIIEHA IO
CPaBHEHMIO C YKA3aHHBIMU BBILIE HOPMAMH.
JlaboparopHbie pabOTHI MOTYT MPOBOJUTHCS KaK MHAUBUAYATbHO, TaK U IS Apbl WIN TPYIIIbI
yuamuxcs. B cBs3u ¢ TeM, 4TO OOJIBIIUHCTBO Ja0OPAaTOPHBIX OIMBITOB YYAIIHECsS BBITIOIHSIOT
(GpPOHTAIBHO U CYIIHOCTH OMBITOB BBISICHSETCS HAa YPOKE, OIEHKH 32 UX ONMUCAHHE BBICTABIATH
BCEM yyamnumcs He cienyeT. OUeHKY YYEHUKY MOKHO BBICTABUTh IIPU €r0 aKTUBHOM Y4acTHH B
00CYXXJIeHUU MaTepuayia, OBICTPOM BBIIIOJIHEHUU OIBITOB, MPABIJILHOM HMX aHanmuze. [loaromy
71a00paTOPHBIE OTBITHI IO OMOJIOTHH OLIEHUBAIOTCS BHIOOPOYHO.

OueHka npoekra.
Broicokuii ypoBeHb - OT™MeTKA «5»
1. [IpaBUIbHO OHATSHI 1IETTh, 337a4U BHIMIOJIHEHHSI IPOEKTA.
2. CoburoieHa TEXHOJIOTHS UCIIOJIHEHUS TIPOEKTA, BhIJEPKAaHbl COOTBETCTBYIOIIHNE ITATIbI.
3. IIpoekT opopMIIeH B COOTBETCTBUU C TPEOOBAHUSIMHU.
4. TIposiBIIeHBI TBOPUECTBO, NHUIIUATHBA.
5. [IpenbsaBIECHHBIA TPOIYKT AEATEIBHOCTH OTIMYACTCSI BBICOKUM Ka4eCTBOM HCIIOTHEHUS,
COOTBETCTBYET 3asiBJICHHON TEME.
IloBbIIeHHBIH YPOBeHb - OTMeTKA «4»
1. [IpaBUIbHO OHATHI 1IETTh, 337a4U BHIMIOJIHEHHSI IPOEKTA.
2. CobimroieHa TEXHOJIOTUSI HWCIOJHEHHs MPOEKTa, 3Talbl, HO JIOMYIIEHbl HE3HAUUTEIbHBIC
OImMOKH, HETOYHOCTH B OPOPMIICHUH.
3. IIposiBIE€HO TBOPUYECTBO.
4. TlpenbsBIEHHBIA TPOAYKT AEATEIBHOCTH OTIMYACTCS BBICOKUM KAa4eCTBOM HCIIOTHCHHSI,
COOTBETCTBYET 3asiBJICHHON TEME.
Ba3oBblii ypoBeHnb - OTmMeTKa «3»
1. [IpaBUIbHO MOHATSHI 1IE€JTh, 337a4U BHIMIOTHEHHSI IPOEKTA.
2. CoOmro/ieHa TEXHOJIOTHS BBITIOTHEHUSI TTPOEKTa, HO UMEITCS 1-2 ommOKM B dTamax Wid B
ohOopMIICHUH.
3. CaMOCTOATENIBHOCTh MPOSIBJIEHA HA HEAOCTATOYHOM YPOBHE.
Hwu3skuii ypoBeHb - OT™MeTKa «2»
[IpoexT He BBINOJIIHEH UK HE 3aBepIlIEH

TecrupoBanue



OT1MmeTKa «5» CTaBUTCS, €CIIM YUYEHUK BBITOJHUI MpaBiibHO OT 80% 1no 100% ot olriero yucia
OaioB

OTMeTKa «4» CTaBUTCSI, €CIIM YUEHHUK BBIMOJHWI NMpaBuiIbHO OT 60 % 10 79% ot obuiero uncna
OaioB

OtMeTKa «3» CTaBUTCS, €CIM YYSHUK BBITIOIHUII MPAaBUIBHO OT 35 % 1m0 59% ot obmiero yucna
0ajioB

OTMeTKa «2» CTaBUTCS, €CJIM YYCHUK BBITTOJTHWI MPaBUIbHO MeHee 35 % oT olmiero 4ucia
0aJTOB WJIM HE MPUCTYIMI K paboTe, WM HE TIPEACTABIII HA POBEPKY.



IIpunoxenue 3
KoHTpo/IbHO-U3MepHUTeIbHbIE MATEPHUAJIBI

Bxoanasi imarsocruyeckasi pabora

Yactb A. Boibepume 00un eepnulii omeem:

Al.

AKTHBHOE IPUMEHEHHE YUYEHBIMU-OHOI0raMi KOMITbIOTEPa MO3BOJIUIIO IIMPOKO BHEJIPUTD B

HAaYYHYIO ACATCIBHOCTL MCTOM:

1)
2)
3)
4)

A2.

A3.

1)
2)
3)
4)

A4.

1)
2)
3)
4)

AS.

1)
2)
3)
4)

A6.

1)
2)
3)
4)

HaOIOIeHUS

U3MEpEHUs

3KCIIEpUMEHTA

MOZEIUPOBAHUS

3aKOHOMEPHOCTH TEepPeAaur HACAEACTBEHHBIX MPU3HAKOB U3YYaeT
1) reneruka

2) sKojorus

3) aHTpomouorus

4) MonexynspHas OUOJIOTHS

Opranou, Ha KOTOPOM HAXOIATCS pUOOCOMBI, — 3TO

XJIOPOTLIACT

KJIETOYHasi MeMOpaHa

anmapar ['onbmxu

SHJIOTIIIa3MaTHYEeCKas CEeTh

bakTepun oTIUYaIOTCS OT OJTHOKJIETOYHBIX 3€IEHBIX BOJAOPOCIEH OTCYTCTBHEM
sanpa

IUTOILJIA3MBbI

KT'YTUKOB

KJIETOYHOU 000JIOUKHU
UTO OTHOCHT K pe3y/bTaTaM BOIOIHUN?

H30JIAIUI0 OpraHu3MOB
060pbr0y 3a CyIIeCTBOBAHUE MEXTY OpraHU3MaMHu
HACJICACTBCHHOCTb U UKBMCHUYUBOCTL Y OPraHU3MOB

0o0pa3zoBaHNEe HOBOTO BHA
Kaxkas u3 npuBe€HHBIX MUILIEBBIX LIETIEH COCTaBICHA MPABUILHO?

ACTpeO-TepeneIITHUK — CIIaBKa YEPHOTOJIOBKA — JIMCTOPE3 — JIUCThS TyOa
CJIaBKa YEPHOT'0JIOBKA — JINCTOPE3 — JIUCThS 1y0a — ACTpeO-NepenensaTHUK
JUCTOpEe3 — JIUCThsI JyOa — CllaBKa YEPHOTOJIOBKA — SICTPEO-TIepeneNsITHUK

JUCTBS 1y0a — JNHCTOpE3 — ClaBKa YEPHOT0JIOBKA — ACTPeO-Nepeneas THIK

A7. N3yunTte rpauk 3aBUCUMOCTH CKOPOCTH XMMUYECKOH pEaKkIMy B dKHBOM OpPraHU3ME OT

TEeMIIEpaTypsl (110 OCU X OTJIOXKEHA TeMIieparypa opranusma (B °C), a mo ocu y —

OTHOCHUTEIIbHAS CKOPOCTh XUMHYECKON peakiuu (B yCi. €11.)).
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Kakoe 13 HrxenpuBe1EHHBIX OMMCAHUI HauboJIee TOYHO XapaKTepU3yeT JaHHYIO 3aBUCUMOCTh
B uHTEepBajie oT 32 10 37°C? CkopoCTh XMMUYECKOW PEAKIIMH B )KUBOM OpraHU3ME C
IOBBIIIEHUEM TEMIIEPATYPHI B JAHHOM MHTEPBAIIE

1) MeaneHHo pacTéT
2) PpE3KO CHUXAETCS, TOCTUTasi CBOETO MUHUMAIIBHOT'O 3HAYEHHS], TTOCIIE YETO PE3KO PACTET

3) MCIOJICHHO paCTéT, JA0CTUras CBOCro MakKCMMaJbHOI'O 3HAYCHHUA, ITOCJIC Y€TO HAYNHACT
IIJIAaBHO CITYCKATbCsA

4) TIIaBHO KOJIEOJIETCS OKOJIO CPEeIHUX 3HAYCHUH

Yacrsb B:

B1. BecrabTe B TeKkeT «benku» MpomylieHHbIe TEPMUHBI U3 TPEI0KEHHOTO MepeyHs,
UCTOJB3Ys IS 3TOro U poBble 0003HAYCHHS. 3aMUIINTE B TEKCT IIU(PBI BBIOPAHHBIX
OTBETOB, & 3aTEM ITOJYYHUBIIYIOCS MTOCIE0BATEIBHOCTE UMD (10 TEKCTY) BIUIIUTE B
NPUBEAEHHYIO HIKE TaOIuUILy.

BEJIKA

Mounekybl 6€TKOB COCTOST U3 OOJBIIOTO YUCIIa MOJICKYIT (A), coenMHEHHBIX B
JUTMHHBIC 1IN 32 CUET 00pa30BaHMUs MHOXKECTBA (b) cBsazeit. bonpmuHCTBO
OEJIKOBBIX HUTEH 3aKpyYUBAIOTCS B CUPANb, KOTOPasi MOXKET MPUHATH GOpMY (B)
[Ton nefictBueM TemMnepaTypbl UM XUMHYECKUX BEIIECTB TAKUE MPOCTPAHCTBEHHBIE
CTPYKTYpPBI MOT'YT pa3pyliarscs. JJaHHOE SBJIEHUE [TOIyYHIIO Ha3BaHUE {@).

IIEPEUEHb TEPMHWHOB:

1) rmoGyna

2) T1IIOKO3a

3) aMHHOKHCIIOTa

4) BomopoaHas

5) mnentuaHas

6) xpomocoma

7) nucconmanus

8) nmemaryparus

B2.Kakue sBineHHs CIyXaT IpuMepaMu 0ecrionoro pa3MHoxeHus? Beibepure Tpu BepHBIX
OTBETA U3 LLIECTU U 3aMLINTE B TAOIUILY HUQPBI, 10 KOTOPHIMU OHH yKa3aHBbI.

1) pasBuTHE BOPOHBI U3 AlLA
2) TOYKOBaHMWE TUJIPHI

3) nenenue améObI



4)
5)

Pa3MHOKCHHUC TIOJIbIIaHA JIYKOBUIIAMU

Pa3MHOKCHHUE COCHBI CEMCHAMU

6) pas3BUTHE TIIM U3 HEOIUIOAOTBOPEHHOM ANULIEKIETKU

B3.YcTaHOBUTE COOTBETCTBUE MEXKIY MPU3HAKOM U TPOIIECCOM, JIJIsl KOTOPOTO ATOT MPH3HAK
xapaktepeH. [t 3Toro K Kaxa0My JIEeMEHTY IMEePBOTO CTOI0a TOA0epUTe TO3UIIHIO U3
BTOpOro cTos61ma. Bnummure B Tabnuity mudpsl BEIOPAaHHBIX OTBETOB.

A)
b)
B)
)

1y

E)

HPHU3HAK
MIPOUCXOAMT B KIETKaX C XJIOPOIUIaCTaMHU
IIPOUCXOIMT BO BCEX KIETKAX
IIPOUCXOAUT IOCTOSIHHO: JHEM U HOYBIO

MPOUCXOANT C HCIMOJIB30BAaHHUEM CBETOBOM
SHEPTUH

B pe3yidbTaTe OpraHWYeCKHe BEHICCTBA
pacxomyroTCs

B pe3yibTare OpraHWYeCKHE BEIIeCTBA
oOpa3yrorcs

HPOILECC

1) ¢dorocunres

2) npIXaHHE

B4.YcTaHoBUTE COOTBETCTBUE MEXKAY PUMEPOM U (popMoii OOpHOBI 3a CYIIECTBOBAHUE,
KOTOPYIO 3TOT IPUMEP WIIIOCTPUPYET: K KaXKIOMY dJIEMEHTY IEePBOTO CcTOJIOIa moadepuTe
COOTBETCTBYIOILIHUI 3JIEMEHT U3 BTOPOTO CTOJIOLIA.

A)
b)

B)

I)

1y

E)

HPUMEP
MoeIaHnue OKYHSIMHU MOJIOIU

OBIYMI1 IIETICHb TAPA3UTHPYET
B OpraHU3Me YeJI0BEKa

OTCYTCTBHE 3ai1IEB B JIECY COKPAILLAET
YHCJICHHOCTh BOJIKOB

COCHBI, pacTyIIHE B COCHOBOM JIECY,
UMEIOT TOHKHE U JUIMHHBIE CTBOJIBI

CaMbIH CHJILHBIN JIEB CTAHOBUTCS
BOKaKOM B Mpaiizie

HUCIIO0JB30BaHUC OJHHUM BHIOM

JPyroro
B Ka4€CTBC NN

OOPMA BOPBHEbBI 3A CYINECTBOBAHME

1) BHyTpHBHIOBas

2) MeEXBUIOBAL

BS.YcTaHoBUTE COOTBETCTBUE MEXKAY IPUMEPOM HKOJIOTHUECKOTO (PaKTopa U rpymmoi, K
KOTOPOH €ro OTHOCAT: K KaXJIOMY 3JIE€MEHTY IIEpPBOI0 CTOJIONA NOA0EPUTE COOTBETCTBYIOLIHIMA
AJIEMEHT U3 BTOPOTO CTOJIOIA.

HNPUMEP OKOJOI'NMYECKOI'O ®AKTOPA

A)
b)
B)
I
1y

BHPYC I'€laTuTa
XHUMHYECKHH COCTaB ITOYBBI
JJIMHA CBETOBOI'O JHS
MbUTbIIA PACTEHHI

cMepy

I'PYHNIIA
1) abuotnueckuii pakrop

2) Ouormyeckuit hakTop



(1)

Yacts C:
C1. OPTAHUYECKHUE COEJIUMHEHUA

Benku u  KUpHI — BHICOKOMOJIEKYJISIpHBIE OpraHMYecKHe coeauHeHus. Moiekyna Oenka
oOpa3oBaHa OOJIIIMM YHUCIOM AMHUHOKHCIIOT, B COCTaB KOTOPBIX BXOJSAT aTOMBI YIJIepoja,
BOZIOPOJA, KUCIOPOJa, a30Ta U cepbl. KUpBI COCTOAT U3 IVIMLEPUHA U KUPHBIX KUCIOT. OHU
HEPAaCTBOPUMBI B BOJE, HO XOPOILIO PACTBOPMMBI B OPraHMYECKUX pacTBOpUTeNsx. B cocras
KHUPOB BXOJAT aTOMBI YIJIepona, BOJOpoJa U Kuciopona. JKUpel U KUpOMOI0OHBIE BElECTBA
00BEIMHAIOTCS OOBIYHO MMOJ OOIIMM Ha3BaHMEeM JunuAbl. Kak W yrieBoabl, OHM CIyXar
HCTOYHUKOM DHEPIHH.

benku pasHBIX KJIETOK HEOAMHAKOBBI, OHU creuuuuHbl. OAHAKO OHU OOJIAfAOT OOLIMM
CBOWCTBOM — CBEPTHIBATbCA IPH HArpeBaHUM WIM BO3JACHCTBUU YyIbTPA(pHUOIETOBBIX JIydei.
Benku SBISIOTCS OCHOBHBIM CTPOMTEIBHBIM MAaTEpHUaroM JI000H KIIETKH: BXOASAT B COCTaB
KJIETOYHbIX MeMOpaH, IMUTOIUIa3Mbl, spa U OpraHouaoB. MHorue O€NnKH SBISIOTCS
(GepmeHTaMu. Y KHUBOTHBIX BCE BUABI ABM)KEHUS 00ECIIEUNBAOTCS COKPATUTEIbHBIMU O€IKaMH.
benku, )kupel U yIJIeBOJAB! Y4acTBYIOT B 3alIUTE KJIETOK M KOHTaKTax co cpenoi. Hexoropeie
OCNKM BBINOJHIIOT TPAHCIOPTHYIO (YHKIHMIO, TPUCOCAMHSAS M TEPEHOCS KHUCIOpOI H
YTJIEKUCIIBIN Ta3.

XKupsl, kak u Oe’KH, BBIMONHAIOT A GyHKIUH. OHU BXOJAT B COCTaB KJIETOYHBIX MEMOpaH U
TEM CaMbIM BBINOJIHAIOT CTPOUTENbHYIO (PyHKIMIO. JKUpbl MOI'YyT HakaluluBaThCs B KIIETKaxX W
CJIY’)KUTh 3allaCHBIM ITUTATENbHBIM BellecTBOM. HekoTopble ®KUpOomogoOHbIe BEIIECTBA SBIAIOTCS

TOPMOHAMH, IPUHUMAs yYaCTHE B PErysaluu GU3UOIOTHUECKUX (QYHKIMNA OpraHu3Ma.

Ucnons3ys comepxkanue Tekcta «OpraHudeckue COCIUHCHHS», OTBEThTEC Ha CICAYIOIINE
BOIPOCHI.

1) 13 xakux MoJieKys1 00pa3oBaHbl KUPHI?
2) Kakum o01mmM CBOMCTBOM 00J1a1at0T MOJIEKYJIbI OEIKOB?

3) O kakoit cXoHOM (PYHKIIUN OEITKOB U )KHUPOB TOBOPUTCS B TEKCTE?

KonTpoabsHas padora no teme «HacsieicTBeHHOCTh U K3MEHYHUBOCTH OPraHU3MOB»

1. Kakum MeT010M BOCHOJIb3YeTCsl YYEHbIIi-300J10T MPH YCTAHOBJIEHHUH POICTBA MEXKAY 03EPHOI
Jsarymkoi (1) u 3eséHoii xa6oii (2)?

a) abcTparupoBaHus
0) SKCTIepUMEHTATLHBIM
B) MOJICTIMPOBAHHUS

g =t o T') CpaBHEHHS

2.CejiekIMs KaK 0MOJIOTHYECKAsI HAYKA UCCJIeNYeT:

a) 3aKOHOMEPHOCTHU HACJIEJICTBEHHOCTH U M3MEHUUBOCTHU

0) MUKPO3BOJIIOLIMOHHBIC ITPOLIECCHI, IIPUBOISIINE K 00pa30BaHHIO HOBBIX BUIOB B IIPUPOJIC
B) IPOMBIIIICHHBIC METOBI MOTYYCHUS aMUHOKHCIIOT, OCJIKOB U APYTUX BELISCTB C UCIOIb30BAHUEM
MUKPOOPTaHU3MOB
T') METOJIbI CO3JaHUS THOPHUIHBIX (POPM, COPTOB PaCcTECHUI, MOPOJI KUBOTHBIX M IIITAMMOB
MHKPOOPraHU3MOB



3.I1oJ102keHHE O TOM, YTO J100as1 KJIeTKA BOZHUKAET JIMIIb B pe3yabTaTe JeJeHUsI APYTroi KIeTKH,
chopmynupoBa:
a) Antonu BaH Jlesenryk  6) Matuac lIneiinen B) Teomop llIBann 1) Pymonsd Bupxos

4.Kanabumii urpaer 00Jb1IYI0 POJIb B OpraHu3Me, TaK KaK OH

a) BXOAMT B COCTaB KOCTHBIX 00pa30BaHUI 0) HeoOX0AMM /7Sl CHHTE3a TOPMOHA
LIUTOBUIHOH JKEJIE3bl

B) SIBJISIETCS CTPYKTYPHBIM KOMIIOHEHTOM OEJIKOB M HYKJIEWHOBBIX KHCIIOT

T') IPUCOEAMHSET KUCIOPO M YTIEKHUCIBIA Ia3 K MOJIEKYJIe TeMOroornHa
S.Mexay o0beKTaMH M NpoleccaMH, YKa3aHHBIMH B CTOJOLIAX NPHBEIEHHON HMKe TalJIuIbI,
uMeeTcsl ompenejiéHHasi cBsi3b. Kakoe MoHATHe ciieqyeT BNHMCATHL HAa MeCTO MPOMycKa B JTOil

Tadauue?
O6BeKT Mpouecc a) obecrieyeHre KJIETOK SHEPruei
0) oOpazoBaHme pUOOCOM B KIIETKE
TPHK IlepeHOC aMHHOKHCIIOT K MECTY COOPKH B) IepeHoc uHpopMaImu K pudocomam
T') PETYJIALMS pOCTa U ACICHUS KIETOK
APHK ) pery. p

6.A3yunte rpaguxk 3aBHCHMOCTH CKOPOCTH XMMH4YECKOHl peakuuM B >KHBOM OPraHu3Me OT
TeMmepaTypsbl (110 OCH X - OTJIO:KeHA TemmepaTypa opranusma (B °C), a 1o ocu y - OTHOCHTeIbHAs
CKOPOCTh XUMHYecKOH peakuuu (B yci. ea.)). Kakoe m3 HukenpuBeJ¢éHHBIX ONMCAHMI KPUBOIi
HanoJ1ee TOYHO OTPAKAET AAHHYIO 3aBHCHMOCTH B MHTepBaJje ot 35 10 40 °C?

,1"'
30 7N a) MEIJICHHO PacTET BBEPX HA BCEM MPOTSHKCHUN
25 N 0) BCE BpeMsI pe3KO0 PacTET BBEPX

\\ B) CHayala pe3KOo pacTéT BBEpPX, a 3aTeM PE3KO
20

\ CHIIKAETCS

15 \ ') pe3KO CHIDKAETCSl Ha BCEM MPOTSHKEHUU
10 AN
5
0

31 33 35 37 @ 4 43 45 X
7. Kakue cTpPYKTYpbI KJI€TKH MOKHO YBU/IETh C MOMOIIbI0 CBETOBOI0 MUKpOCKomna?
a) nonsl Na* u CI’ 0) monekyiel ATO B) XpOMOCOMBI r) mosekynsl JJHK
8. B moaekyie JIHK koanm4ecTBO HYKJICOTHIOB C IUTO3HHOM cocTaBiasieT 15% ot o6mero yucia.
Kakoii nmpoueHTt
HYKJICOTHJOB C aAeHUHOM B 3TOi MoJieKy.je?

a) 20% 0) 35% B) 40% ) 45%
9. Kak Ha3bIBaIOT MpPOIIecC, KOTOPBIA MOKeT ObITh 3aMMCAaH B BU/E CJeAYI0Ield XUMHAYeCKOi
peakuun?
6CO; + 6H,0 — CcH 1206 + 60-
a) a’poOHOE JIbIXaHue 0) MIMKOJIU3 B) POTOCHHTE3 r) hoToNM3
10.McTouHMKOM aTOMOB YrJepoja JJisl CHHTe3a IJII0K03bI MPH (POTOCHHTE3E CJAYKAT MOJIEKYJIbI
a) YIJeKHUCIoro rasa 0) kpaxmaia B) CIIO’KHBIX CaxapoB ') TWJIOBOTO CIIUPTa
11. Kakas ¢a3a meiio3a n3o0paskeHa Ha pucyHke?
r/' T
N
/ \ a) metadasa I
0) npocdaza I
—— =5 B) aHagasa |
%% 7= r) metadaza 1
\_ S~— J

12. Kakas craausi pa3sBUTHS 3apOJbIlIa MOKA3aHA HA pUcyHKe?



a) Onacryna
0) Helipya
B) 3UTOTa

r) racTpyia

13. Hayka, uzyuaiomiasi HacJ1eCTBEHHOCTb U H3MEHYHBOCTh:
a) IUTOJIOTHS 0) cenmexuus B) T€HETHKA T') SMOpPHOJIOTHUS

14. IIpu ckpemMBAaHUHU TeTEPO3UTOTHOTO MO OJHOW Mape MPU3HAKOB PACTEHHUNA ¢ TOMO3UT OTHBIM
J10J1s1 TOMO3HUTOT B

MOTOMCTBE COCTABHUT % ?

a) 25% 0) 50% B) 100% r) 75%
15. Ha pucyHke MoKa3aHo CTpPoeHHUe Tea skupada. Kakyio u3sMeHYHMBOCTh OH HJLIIOCTPUPYeET?
3 . a) MoTN()UKAITMOHHYIO
0) MyTaLlMOHHYIO
B) KOMOMHATUBHYIO
I') COOTHOCUTEIbHYIO

a) remouus

0) cunapom JlayHa
B) MOJWIAKTHIIHUS
T') TaIbTOHU3M



17. Ilouemy OaKTepuH OTHOCAT K MpokapuoTam? BoiGepuTe TPU BepHLIX 0TBETA U3 IIECTH.
a) CoZIepIKaT B KIIETKE SIpo, 000C00JEHHOE OT MUTOIIa3MbI  0) COCTOSIT U3 MHOYKECTBA
I PepeHINPOBAHHBIX KIETOK

B) IMCIOT OJIHY KOJIBIICBYIO XPOMOCOMY T') HE UMEIOT KJIETOYHOTO IICHTpa, KoMIuTekca ["onbIku u
MUTOXOHAPUI
1) HE UMEIOT 000COOIEHHOTO OT LIUTOILIA3MBI Spa €) UMEIOT IIUTOIUIA3MY U IIa3MaTHIECKYIO
MeMOpaHy
18. Boi0epuTe Tpu BepHBIX 0TBeTA U3 iecTH. B Xo1e kaTadoan3ma.

a) CHUHTE3UPYIOTCS] KPYITHBIE OPTaHUYECKIE MOJIEKYJIBl  0) BBIAETISIETCS SHEPTHS B)
TIOTJIONIACTCS PHEPT U

r) pacnagaerca ATD 1) cuaresupyercss ATO €) pacnajarTcs

OpraHUYECKHUE BEIIEeCTBA
19. YcraHoBuTe COOTBETCTBHE MEXKIAY /ABYMSI OCHOBHBIMH ¢(opMaMu pPa3sMHOKEHHS M HX
NPU3HAKAMH.

[MPU3HAKU OOPMA PASMHOXEHUA
a) IpouCXoauT 6e3 00pa3oBaHMs TaMeT 1) Gecmosroe
0) y9acTBYeT JIMIIIb OJMH OPTaHU3M 2) monoBoe

B) IPOUCXOIUT CIUSHUE TAIUIOUTHBIX SIIEP
) 00pasyercsi IOTOMCTBO HACHTUYHOE UCXOJHOH ocoou
1) Y TIOTOMCTBA TIPOSIBIIAETCSI KOMOWHATHBHASI N3MEHYHBOCTh
€) MPOUCXOANT C 00pPa30BaHUEM raMeT
20. HaiinnTe oIIMOKH B MPUBEAEHHOM TeKCTe, HCIIPaBbTE HX.
a) B coctape kneTkn o0HapyxeHOo 0K0yI0 80 XMMHYECKUX JIEMEHTOB, BXOJSIINX B IEPHOIIMYECKYIO
tabmumy .M.
Menneneesna.
0) I'pynimy MakpossieMeHTOB 00pa3yIoT BOAOPO, KUCIOPO, YIIepol, UHHK, (hocdop.
B) [ pymmy MHKpPO3JIEMEHTOB COCTABIISIIOT OpOM, a30T, cepa, kKeae30, Hoa U JpyTHe.
r) Kanpuuii u pocdop yugactBytoT B GOpMHUPOBaHUN KOCTHOH TKaHH.
1) Kpome toro, dpocdop - 371eMeHT, OT KOTOPOTO 3aBUCUT HOPMaJIbHAs CBEPTHIBAEMOCTh KPOBH.
) JKee30 BXOIUT B COCTaB TEMOTIIOONHA - OEJIKa SpPUTPOITUTOB.

Bxomnas nmarnocruyeckas padora mo omosiorun. 11 knace

Bapuanr 1.
1. B sapax KiIeToK CIU3uCTON 000I0YKH KUIIICYHHKA TTO3BOHOYHOI0 JKUBOTHOTO 20 XpOMOCOM.
Kaxkoe uncimo xpoMocom OyeT UMETh PO 3UTOTHI 3TOTO KUBOTHOTO? B 0TBET 3anumunTe
TOJIBKO cooTBeTcTBYIOIIEE YUCITO.

2. B monexyne JIHK konudecTBo HYKJICOTHIOB ¢ TyaHHHOM cocTaBisieT 20 % oT o01ero uncna.
CKOJBKO HYKJIEOTHAOB B % ¢ TAMUHOM B 3Toi Mosiekyie. B orBer 3anummure TOJIBKO coot-

BETCTBYIOLIEE YUCIIO.

3. benok coctout u3 100 amuHokucnot. Onpenenure yuciao HykJIeoTuaoB B mojekyie JJHK, ko-
nupyromiei nanueiii 6enok. B oreer 3anummre TOJIBKO cootBeTcTBYIOIIEE YHCIIO.

4. Boibepute opraHouibl KJIETKH, COAepIKaIllie HACIEACTBEHHYIO HH(OPMALIHIO.

1) sopo 4) pubocombl
2) TA30COMEI 5) MUTOXOHAPUH
3) annapat I 'osbmxu 6) XJIOpOIUIACTHI

5. K aykapuoram oTHOCST

1) 0OBIKHOBEHHYIO aMEDY

2) ApOXIKU

3) MaJISIPUIHOTO Mapa3uTa

4) xonepHblil BUOPHUOH

5) KUIIEYHYIO MAIOYKY

6) BUpyC UMMYHOIE(UIINTA YETOBEKa



6. Bce npuBeaéHHble HUKE MPU3HAKH, KPOME IBYX, MOXHO HCIIOJIb30BaTh IS OMUCAHUS 3HAUE-
HUS TIOJIOBOTO pa3MHOXKeHus. OTpenennTe 1Ba NpU3HaKa, «BBIAJAIONINX» U3 O0IIEro CIUCKa, U
3aMUIINTE B OTBET UUQPBI, 10 KOTOPHIMH OHU YKa3aHbI.

1) U3MEHEHHUIO TIOJOBUTOCTH OPTaHU3MOB

2) 000CTPEHNI0 MEKBUIOBOU OOPHOBI

3) KOMOMHALIMY TeHEeTUYECKOT0 MaTepuaja POAUTEIbCKIX TaMeT

4) yBeIMYEHUIO pa3HOOOpa3us (DEHOTUIIOB

5) yBEeIMUYEHHUIO T€eHETUYECKOTO pa3HO00pasus 6aronapst KPOCCUHTOBEPY

7. Ans kaxa0ii 0coOOEHHOCTH JIeNeHUs KJIETKH YCTaHOBUTE, XapaKTepHa OHa Juid MuTo3a (1) nim
Metio3a (2):

OCOBEHHOCTH TUIT AEJIEHUA
A) B pe3ynbTare 00pa3zyroTcs 2 KICTKH 1) muTO3
b) B pesynbTaTe 00pa3yrorcs 4 KiIeTKu 2) Meiio3

B) nodepHue KIETKH Tarjou HbI

I') nouepHue KIETKHU TUTIOWTHBI

J1) IpoucxoT KOHBIOTALMS U IEPEKPECT XPOMO-
coM

E) He mpoucxoauT KpOCCUHTOBEP

8. YcTaHOBUTE COOTBETCTBUE MEXKAY XapaKTEPUCTUKOW MyTalluu U e€e TUoM — (1) xpomocom-
HbIC, (2) reHHbIe 100 (3) reHOMHBIC:

XAPAKTEPUCTUKA MYTALIMN TUII MYTALIUN
A) BKIIIOYEHHE JIBYX JIMIIHUX HYKJIEOTHI0B B Mosekyny JJHK 1) XpoMOCOMHBIE
b) kpaTHOE yBEenMYEHHE YKCIa XPOMOCOM B TallJIOMAHOMN KIIETKE 2) TEHHbIE

B) nHapymenue nocienoBaTebHOCTH aMUHOKHUCIIOT B MOJIeKyJie Oenka 3) reHOMHbIE
I') moBopoT yuactka xpomocomsl Ha 180 rpamgycoB

J1) ymeHbIlIeHHE YHcia XPOMOCOM B COMaTHUYECKOM KIIETKE

E) oOMeH ygacTkaMu HErOMOJIOTUYHBIX XPOMOCOM

9. YcTaHoBHTE COOTBETCTBUE MEX]y OpraHaMu M 3apObIIIEBBIMU JTUCTKAMH, U3 KOTOPBIX OHU
pa3BUBAIOTCHL.

OPI'AHEBI 3APOJIBIIIEBBIE JIMCTKIM
A) TO10BHOM MO3T 1) sxToaepma
b) neuenn 2) sHTOZAEpMA
B) kpoBb 3) me3oaepma
I') xoctu
JI) momxenynouHas xenesza
E) xoxa

10.Y cobaxk u€pnas mepcth (A) JOMHUHUPYET HAJ KOPUIHEBOM (a), a KOPOTKOHOTOCTh (B) — Hax
HOpMabHOU AnuHON Hor (b). 3amummTe TeHOTHI YEPHON KOPOTKOHOTOM COOaKH, T€TepO3UTOT-
HOM TOJILKO T10 MPU3HAKY JJTMHBI HOT.

11. 3anummuTe Ha3BaHMS YaCTEH KUBOTHOM KJIETKH, YKa3aHHBIX Ha cxeme HoMepamu: 3, 4, 7, 8,
9,10. B oTBeTe yKaxuTe HOMEp YacTH U €€ Ha3BaHUE, CXEMY KIJIETKH [IEPEPUCOBBIBATH HE HYXKHO.



12. PASMHOKEHHUE

Pa3MHOXEHHE — 3TO  BOCIPOM3BEICHHE TEHETUYECKH CXOJHBIX OcoOel JaHHOTO BHJA,
o0OecreunBaroIIee HEMPEPHIBHOCTh M TPEEMCTBEHHOCTh JKHM3HH. becrnoioe pa3MHOXKEHUE
OCYIIECTBIISICTCS CIEIYIONIMME CIIOCO0aMU: HETIPSAMBIM JISJICHUEM SIJIep MAaTEPUHCKON U KaKIOH
W3 TIOCJICYIONIUX KJIETOK HAJBOE; BET€TaTUBHO — OTNEIBHBIMU OpPTaHAMH WJIM YacTsSIMH Teia
(pacTeHus, KHUILEYHOIOJOCTHBIE); TMOYKOBAaHMEM  (HampuMmep, JpOXoKH U THAPA);
CIIOPOOOpPa30BAHUEM.

B pesynbrare Oecmosioro pa3sMHOKEHHS BO3HHMKAET TE€HETUYECKH OJHOPOJTHOE IOTOMCTRBO.
TonpKo B TEX Cllydasx, KOTJia CIIOpbl 00pa3yloTCsl B pe3ylibTaTe Melo3a, MOTOMCTBO, BEIPOCIIIEe
U3 3TUX CIOpP, OyJIET TeHETHYECKU Pa3HbIM.

[Ipu monoBoM pa3MHOKEHUHU 00BEINHSACTCS TeHeTHYecKas HHpopMaIus oT AByX ocobeii. Ocobu
pacTeHuil WM >KMBOTHBIX PA3HOrO Moja o0pa3ylioT raMeThl — SHIEKIEeTKH U CIEepPMaTO30H bl
(wyn criepMun), coiepKaIiye Mo oJuHAPHOMY (TarIonHOMY) Habopy xpomocoM. [lpu cnusiaumn
raMeT MPOUCXOAMUT OIUIOAOTBOPEHHE M 00pa30BaHUE TUIIOMTHON 3UTOTHI. 3UTOTa pa3BUBACTCS
B HOBYIO 0COOb, BCE COMaTHYECKHE KJIETKH KOTOPOH COAepKaT AWUIUIOMAHBINA (BOIHOI) HAabop
XpoMocoM. Bcé BbllIenepeyncieHHoe CHpaBeIIuBO TOJBKO ISl dYKApPUOTHYECKUX KIIETOK.
TakuMm 00pa3oM, Mpu MOJTOBOM Pa3MHOKEHUU MPOUCXOAUT CMEIIMBaHWE T€HOMOB JIBYX Pa3HbIX
ocobeit ogHoro Buaa. CymecTBYIOT OpraHU3MbI-repMadpOAUTHI, Y KOTOPBIX Pa3BUTHE KEHCKUX
U MY>KCKHX TTOJIOBBIX KJIETOK ITPOMCXOAUT B T€JIE OJHOU 0COOU.

Ncnonb3ys conepkanue Tekcra «Pa3sMHOXEHHE», OTBETHTE Ha CIEAYIOLINE BOIIPOCHI.
1) O xakux cnoco0ax pa3sMHOXKEHUSI YIIOMUHAETCS B TEKCTe?

2) [lpuBenute mTpuUMEpPHl JBYX OPraHU3MOB, Y KOTOPBIX Pa3MHOKEHHUE MPOUCXOIUT
BEreTaTUBHBIM CIIOCOOOM.

3) Kakum npeuMyIiecTBoM 001a1at0T OPTaHU3MBbI, Pa3MHOKAIOIIHECS TTOJIOBBIM MyTEM?



Hrorosasi koHTpoOJIbHaAsi paboTa nmo Ouosorum 11 kaace
Yactb 1. Buibepume moavko 00un ephvlii omseem u3 npeonodicentwvix ( Al — A15)
Al. MckomnaeMble OCTaHKU OPraHU3MOB U3Yy4aeT:
1) smOpuoorus 2) ouoreorpadus 3) maneoHTosorusi  4) CpaBHUTEIbHAS
aHATOMUS
A2. CxoACTBO 3apobIiieii PpI0 M 36MHOBOIHBIX KUBOTHBIX Ha ATamax 3apObIIIEBOT0 Pa3BUTHS
SIBJISIETCSL JOKA3aTEeIbCTBOM:

1) OMOXUMHUYECKHM 3) cpaBHUTEIBbHO-aHATOMHUYECKUM
2) NaneoHTOJOTUYECKUM 4) S MOPUOIOTHUECKUM
A3. N30bITOYHOE KOJIMYECTBO YIIE€BOAOB B OPraHU3ME IMPUBOIUT K
1) oTpaBieHMIO Opranu3mMa 3) UX NPEBPALLEHUIO B KHUPbI
2) WX TPEBpPAICHUIO B OCIKH 4) pacuierieHH0 Ha 0oJiee TPOCThIe
BEIIECTBA

A4. B xo/1e T0JIOBOTO Pa3MHOKEHHUSI OPTAaHU3MOB Y TIOTOMKOB Ha0II0JaeTCs
1) nosHOE BOCIIPOU3BENEHNE POAUTEIBCKUX IPU3HAKOB U CBOMCTB
2) mepeKkoMOWHaIIHsI PU3HAKOB U CBOMCTB POJIUTEIHLCKUX OPTaHU3MOB
3) coxpaHEeHHE YHCIEHHOCTHU KEHCKUX 0co0ei
4) nmpeobiaganre YMCICHHOCTH MYKCKHUX 0COOei
AS. I'eHotun — 3T10
1) HaOop reHOB B MOJIOBBIX XPOMOCOMAax 3) COBOKYITHOCTb I'€HOB JaHHOT'O OpraHu3Ma
2) COBOKYITHOCTh T€HOB B OJTHOI XpomMocoMe 4) HaOOp TE€HOB B X-XpOMOCOME
A6. Kakast "3MEHYMBOCTD UIPAET BEAYIIYIO POJIb B IBOJIOLUHN KUBOW MIPUPOIbI?

1) muTomIasMaTudeckas 3) benoTunmuueckas
2) MyTaIuoHHas 4) monupuKaMOHHAs
A7. JIBmKymas cuja 3BOJIIOIUH, YBEIMYUBAOIIAsi HEOTHOPOIHOCTh OCOOEH B TOMYJISAIIUN
1) MyTanuoHHas U3MEHYUBOCTh 3) 6opnOa 3a cyIecTBOBaHHE
2) MoauduKaIMOHHAS N3MEHUYHNBOCTh 4) HCKYCCTBEHHBIN 0TOOD
A8. TlosiBineHune Kakoro nMpu3HaKka y 4eJ0BeKa OTHOCST K aTaBU3MaM:
1) anmmenaukca 3) MHOT'OCOCKOBOCTH
2) 1IecTUNaIoN KOHEYHOCTH 4) nuddepenimauu 3yooB

A9. CounanbHble (HaKTOPbl SBOIIOIUH CHITPAIH PEIIAIOIIYIO POJIb B (GOPMHUPOBAHUH Y
YeJloBeKa

1) yrmonieHHOM TpyIHOM KJIETKH 3) uineHopa3IeabHON peyun

2) NpsAMOXOKIEHUS 4) S-00pa3HbIX U3rHO0B MO3BOHOYHHKA
A10.0Onpenenure BEpHYIO MOCIEA0BATEIBHOCTh 3TAIOB aHTPOIIOTe€HE3a

1) npeBHUE NIOAN — > IPEBHEUILNE JIFOIU — > COBPEMEHHBIN YEJIOBEK

2) HeaHJepTaiel — > MUTEKaHTPOI — > CUHAHTPOI

3) ApeBHENIINE T — > IPEBHUE JIFOJIU — > COBPEMEHHBIN YEJIOBEK

4) npeBHEUIINE JTIOAN — > JIFOAU COBPEMEHHOTO TUIIA
All. K abnotuueckuM ¢axTopam, ONMpeaesioNIM YUCICHHOCTD MOIYJISLUN, OTHOCST

1) MEXBUIOBYIO KOHKYPEHITUIO 3) MOHMKEHHUE TIIOJJOBUTOCTH
2) mapa3utTusm 4) BIaXXHOCTh
A12. Ha3zoBuTe TUII B3aMMOOTHOIIEHNN JIUCHUL] U ITOJIEBOK B OMOTEOIICHO3€E
1) KOHKYpeHIIHS 2) XO35IMH-TIapa3uT 3) cumOu03 4) XULIHUK-)KEePTBa

A13. YkaxuTe npuMep aHTPOTIOTEHHOTO (hakTopa
1) BEIMEp3aHKE BCXOI0B IIPY BECEHHUX 3aMOPO3Kax
2) yIJI0THEHHE TTOYBbI aBTOMOOUIIBHBIM TPAHCIIOPTOM
3) NOBpEeXAECHNE KYJIbTYPHBIX PACTEHUI HACEKOMBIMU
4) YHUUTOKEHUE BPEIUTEIIECH CEIbCKOTO X0351MCTBA NTULIAMU
A14. CokpalieHre YHCIEHHOCTH XUIIHBIX )KUBOTHBIX B JIECHBIX OMOIIEHO3aX MPUBEAET K
1) pacpocTpaHeHHUIO 3a00JIEBAHHI CPEIN TPABOSITHBIX KHBOTHBIX



2) yBEIMYEHHIO BUJJOBOTO pa3HO00Opa3usi pacTeHUI

3) U3MEHEHHUIO BUIOBOI'O COCTaBa MPOAYLIEHTOB

4) pacIIMpeHHI0 KOPMOBOM 0a3bI HACEKOMOSITHBIX JKHBOTHBIX
A15. bepé3oBas poiia — HEYCTOMUYMBBIA OMOTEOIIEHO3, TaK KaK B HEM

1) ManomiogopoaHas MouBa 2) HeboIbIIIOe pa3sHOOOpa3Ue BUOB

3) mano cBeTa JUIsl pacTEHUM 4) TpaBSAHHCTBIE PACTEHUS CTPAJAIOT OT HEJOCTaTKa
BJIAru
A 16. K rio06anbHbIM U3MEHEHHSAM B OMOC(epe OTHOCAT

1) 3arpsi3HeHHE TOYBBI B OTJEIBHBIX PETUOHAX OTXOAAMH CEIbCKOXO035HCTBEHHOTO
MIPOU3BOJICTBA

2) 3arpsA3HEHUE BO3AyXa OTXOJaMHU IMPOU3BOJICTBA B 30HE PACHOJOXEHUS XUMHUYECKOTO
3aBoja

3) YHUUTOXKEHUE MOKapaMH JIECONIAPKOBOM 30HBI TOpoJa

4) cokpanieHre Ha MIaHETE 3aacoB MPECHOW BOJIbI
Yactb 2. Buibepume mpu 6epHblX 0mMEema U3z npeoiodHCeHHbIX 6APUAHNOE 8 3a0aHUU
B1. Pe3ynpTaToM 3BOJIOINHN SIBISETCS

1) nosiBlIEHHE HOBBIX 3aCYXOYCTOWUYUBBIX COPTOB PACTEHUM

2) BOBHUKHOBEHHE HOBBIX BH/IOB B U3MEHUBILINXCS YCIOBUSIX CPEJIbI

3) BbIBEJICHHUE BHICOKOITPOIYKTUBHBIX TOPOJ KPYITHOT'O POTaTOro CKOTa

4) popMupoBaHHE HOBBIX MPUCITOCOOIECHUHN K )KU3HU B U3MECHHUBIIINXCS YCIIOBHUSIX

5) coXpaHEHHE CTapbIX BUJIOB B CTAOMIIBHBIX YCIOBUSIX OOUTAHHUS

6) moy4eHue BEICOKOTIPOIYKTUBHBIX OpOMIIEPHBIX Kyp
B2. K kastcoomy anemenmy nepsoco cmonboya noobepume coomeemcmeayowull d1emMenm us
8MOP020 U 3anuuiume 8blOPaAHHbLE YUPDPLL 8 MAOIUYY NOO COOMBEMCMBYIOWUMU OYKEAMU.
VYcraHOBUTE COOTBETCTBUE MEXKAY IPYIIIAMHU PACTEHUM U dKUBOTHBIX U UX POJIbIO B SKOCUCTEME

npyzaa:

Poan B 0Mochepe I'pynnbl pacTeHuil U *)KUBOTHBIX
npoayueHTsI (1) A) ipuOpexkHas pacTUTEIHHOCTD
KOHCYMEHTHI (2) b) kapn

B) nuYuHKH 36 MHOBOJIHBIX
I') puTornankron
J1) pactenus nHa
E) 6onb1oi npyaoBuk
3anummTe B OTBET MUQPHI, PACTIOIOKUB MX B MOPSIIKE, COOTBETCTBYIOIIEM OyKBaMm:

A B B r hi§ E

B3. YcranoBute npaBuibHYIO MOCIEIOBATENBHOCTD 3P B UCTOPUU 3E€MJIH.

1) ITporepo3zoiickas

2) Kaitno3zoiickas

3) Apxeiickas

4) Ilaneo3omckas

5) Me3o3oiickas
Yacrtb 3. 3adanus co c60000HbIM 0mMEemom
C 1. Kakue ¢pyHKINN BBITOTHSIOT YTIEBOIBI?
C 2. YV npozodunsl cepas OKpacka Tejla M HAIMYME IMETHHOK — JOMHHAHTHBIC TPH3HAKH,
KOTOpbIE HACNEeAyloTcsi He3aBUcHUMO. Kakoe MOTOMCTBO cielyeT OXHAAThb OT CKpEHIMBaHUSA
JKENITOM caMKH 0e3 METHHOK C T€TePO3UTOTHBIM IO 000MM MpPU3HAKAM CaMLIOM?



