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«Cpennsis o0meodpasoBaresbHas mkoaa Ne 152 r. Yeasaounnckay

(npunoscenue x OOIl COO)

Pabouyast nporpamma

mo nmpeamMeTy «bunoaorus



[Ipu pa3zpaboTke mporpaMMbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY IS ONpPEIEICHUS
NOIX0/0B K (DOPMHUPOBAHMIO COJepkKaHUs YyuyeOHoro mnpenmera «buonorus» cocTraBWIM:
koHuentyanbHble nojoxeHus @I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJNEH, COIEpKaHMs,
pe3yabTaToB O00y4eHHs U TPeOOBaHMN K YPOBHIO MOJATOTOBKH BBITYCKHHUKOB, MOJIOXKEHHUS 00
O0IMMX LEISIX M MPUHIUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETrO
obmero obpaszoBanus B Poccuiickoit deneparuu, a TakKe MOJOKEHHS O crienupuke OUOJIOTHH,
e 3HAUEHHWU B TIO3HAHMM XUBOM MPHUPOABI M 0OECIEYEHHH CYIIECTBOBAHUS 4YEJIOBEUECKOTO
oOmiectBa. CorjaacHO Ha3BaHHBIM IMOJIOXKEHHSM, OINpPEAeTIeHbl OCHOBHBIE (DYHKIIMU MPOTpPamMMBbl
1o OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma o 6uonoruu AaéT MpeCTaBICHUE O IEeNsX, 00 00melt cTpaTernn 00yJdeHws,
BOCIIUTAaHUsI M Ppa3BUTUS OOyyaromuxcs cpeacTBamMu y4yeOHoro mpeamera «buonorusy,
orpenenser 00sA3aTeNIbHOE MPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpPY, paclpeieieHue o
pa3zenaMm M TeMaM, PEKOMEHIYEMYIO IOCIeJ0BaTeNbHOCTh U3YyYCHHsI Y4eOHOro MaTepHuala C
y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH 00pa30BaTeIbHOrO Mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyJaronuXcsl.

B mporpamMe mno OuONOTMHM TakXe YYMTHIBAIOTCA TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M MpPEeIMETHBIM pe3ylibTaTaM oO0ydeHuss B (OpPMHUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIHHOW NEATEIHHOCTH/ydeOHBIX ACUCTBHI 00yUJaIONIUXCs 0
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa30BaHMUsL.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIil ypOBEHb) peann30BaH MPUHIIMII
IPEEMCTBEHHOCTH B HW3YYeHUHM Ouosoruu, Omaromaps dYeMy B HEHW NpocMaTpuBaeTcs
HAIpPaBJIEHHOCTh HA Pa3BUTHUE 3HAHUI, CBSI3aHHBIX C (OPMHUPOBAHUEM E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMil  JMYHOCTH, DSKOJOTUYECKOIO  MBILIUICHHUS,
MPEJCTaBICHU O 370pOBOM 00pa3e JKM3HM U OEpeXHBIM OTHOIIEHHWEM K OKpYXKaroen
npupogHoit cpene. [losTomy Hapsiay ¢ u3ydeHHEM OOIEOMOIOTHYECKUX TEOPHM, a TakkKe
3HAHUU O CTPOEHHH >KUBBIX CHCTEM PA3HOT'0 PaHra M CYIIHOCTH OCHOBHBIX IMPOTEKAIOIIUX B HUX
IPOIIECCOB B TMPOrpaMMe IO OHOJOTMH YJAEIEHO BHHMMAHHUE MCIIOJIB30BAHMIO IOJYYEHHBIX
3HAHUH B MOBCEIHEBHOM JKHU3HU JUIS PEIICHHs MPUKIAIHBIX 33/1a4, B TOM YHCIE: MPO(UIAKTHKH
HACIIC/ICTBEHHBIX ~ 3a00NICBaHMI  YENOBEKa, MEAUKO-TEHEeTHUYECKOrO0  KOHCYJIbTUPOBAHMS,
000CHOBaHMS PKOJOTMUYECKHU LEIeco00pa3HOro MOBEACHUS B OKPYKaIOLIeH MPUPOAHOI cpere,
aHaJIM3a BIMSHUS XO3AWCTBEHHOM NEATEIbHOCTH YeNOBeKa Ha COCTOSHHUE NPUPOJIHBIX U
HCKYCCTBEHHBIX AKOCHCTEM. YCHJICHHE BHUMaHHUS K MPUKIATHOW HANpPaBICHHOCTH y4eOHOIO
npeaMera «buosorus» MpPOAUKTOBAHO HEOOXOIUMOCTBIO OOECIEUeHHs YCIOBUM ISl pelleHus
OJIHOI M3 aKTyallbHbIX 33/1a4 MIKOJBbHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpas Mpeanoaraet
dopmupoBaHUEe y 00yYalomUXCS CIOCOOHOCTH aanTUPOBATbCS K W3MEHEHHUAM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

Bbuonorusi Ha ypoBHe cpeaHero oOIiiero odpa3oBaHUs 3aHMMaeT BaxkHoe MecTo. OHa
oOecrieunBaeT (hopMupoBaHHe y OOYyUaIOMIMXCS TPEACTABICHUH O HAaydyHOW KapTHHE MHDA,
pacmupsieT ¥ 00001IaeT 3HaHUS O KUBOU MPUPOJE, €€ OTIIMUNTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alMyl M OHBOJIOLMH, CO3AAaET YCJIOBUS [UIsl: TO3HAHWSA 3aKOHOB >KUBOW MPUPOJIBI,
dbopmupoBanus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3JI0POBOTO M 0Oe30macHOro oOpasza
YKU3HHU, SKOJIOTUYECKOTO MBIIIIJICHUS, IEHHOCTHOTO OTHOIICHHUS K KUBOI MPUPOJE U YETIOBEKY.

Bonbmioe 3HayeHne OWONOTHS WMEET TAaKKe [UIS PEIHICHUS BOCHHUTATENIBHBIX U
Pa3BUBAIOIIMX 3a/1a4 CPEAHEro oomero oopa3oBanus, counanu3anuu odydaronmxcs. Mzyuenue



Oouosoruun obecrieunBaeT YCIIOBHS TUTSt dbopmMHupoBaHUS HWHTEJUICKTYaJIbHBIX,
KOMMYHHUKAITUOHHBIX W MH(POPMAIIMOHHBIX HABBIKOB, SCTETHYECKON KYJIBTYPHI, CIIOCOOCTBYET
WHTETpaIuy OMOJIOTMYECKUX 3HAHUN C MPEJCTaBICHUSIMH W3 APYTUX Y4YEOHBIX MPEAMETOB, B
YaCTHOCTH, PU3UKH, XUMUH U Teorpaduu. HazBaHHbIE MOT0XKEHUS O MPEAHA3HAYCHUH YIeOHOTO
npenvera «buUoNOTHS» COCTaBUIM OCHOBY [UIsl ONpPENEICHHS IMOAXOI0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €TO COAEPIKAHUSL, TPEJICTABICHHOIO B TPOrpaMMe 0 OUOJIOTHH.

OTt60p conmepkanust yueoHoro npeamera «buosorus» Ha 6a30BOM ypOBHE OCYIIIECTBIEH
C MO3UIUHI KYJIbTYpPOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM 00y4YarOIIUecs JOJIKHBI
OCBOUTH 3HAHUS U YMEHUS, 3HauUMbIe I (opMHpOBaHUS OOILIEH KYIbTYpbl, ONpEIesone
a/ICKBaTHOE TIOBEJCHUE YeNOBEKa B OKPY)KAIOLIEH NpUPOAHON cpeze, BOCTpeOOBAaHHBIEC B
MOBCETHEBHOM KHM3HU U MPAKTUYECKOU nesTenbHOCTH. Ocob0e MECTo B ATOW CHUCTEME 3HAaHUUN
3aHMMAIOT DJJIEMEHTBI COJAEP)KAHUS, KOTOpPbIE CIIy’)KaT OCHOBOWM Juisi  (hOPMUPOBAHUS
IIPEACTABICHUM O COBPEMEHHOM €CTECTBCHHO-HAy4YHOW KapTUHE MHpPa M LEHHOCTHBIX
OPHUEHTANMAX JTUIHOCTH, CTOCOOCTBYIOMINX TYMaHHU3AIIUN OMOJIOTHYECKOTO 00pa30BaHus.

CtpykTypupoBaHHe cCoOJep)KaHUs Y4eOHOTro MaTepuaja B IporpaMme Mo Ouonoruu
OCYIIECTBJICHO C YYETOM NMPUOPUTETHOIO 3HAUEHUS 3HAHMM 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
J)KUBOM TMPUPOABI, O €€ YPOBHEBOM OpraHu3allud WU 3BOJIOLMH. B COOTBETCTBHM C 3TUM B
CTpYKType y4eOHOTro npeamera «BHONOTHs» BBIIEICHBI CISAYIONINE COAEpIKATEIbHbIC JTUHUU:
«buonorus kak Hayka. MeToapl HAyYHOTO MO3HAHUsY, «KileTka kKak OMONOrHYecKasi CUCTEMAY,
«Opranm3m Kak Ouonoruyeckas cuctemay, «CucteMa ¥ MHOrooOpazue OpraHM4ecKoro MUpay,
«OBOITIOLHS KUBOH MPUPOABI», «IKOCUCTEMBI U TPUCYIIINE UM 3aKOHOMEPHOCTI.

Lenp u3yuenuss yuebHoro mpeamera «buonorus» Ha 06a30BOM YpOBHE — OBJIAJICHHE
0o0y4JaloImMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIIMOHAIBHOM OpraHU3alluu >KUBBIX CHCTEM
pPa3HOTO paHra v NpuoOpeTeHHEe YMEHUN UCIIOIb30BaTh 3TH 3HAHUS JUIsl TPAMOTHBIX JIEUCTBUH B
OTHOIIEHUH OOBEKTOB )KMBOW MPUPOJIbI U PEILICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

JlocTuxkenune uenu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecreynBaeTcsl pelIeHUEM CIeIYIOINX 3a/1a4:

OCBOCHHE OOYYAIOUIMMHCA CHCTEMBl 3HAHHH O OHMOJOTMYECKHX TEOpHSX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MpaBUiaX, CIYKallUX OCHOBOH HaJisi (OPMUPOBAHUS
MPEJICTABICHUA O €CTeCTBEHHO-HAYYHON KapTHHE MHpa, O METOAaX HAYYHOTO IO3HAHUS,
CTPOEHUH, MHOTOOOpa3sMu U OCOOEHHOCTSX MHUBBIX CHCTEM pPAa3HOTO YPOBHS OpraHU3alllu,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBaHUSIX B OMOJIOTHY;

dbopMupoBaHHe y OOydarolUXCsl MO3HABATENIbHBIX, MHTEJUIEKTYalIbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B Mpolecce aHalKu3a JJaHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTMU HAYYHBIX B3TJISOB,
U7 U TOIXOIOB K H3YUEHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aINH;

CTaHOBJICHHE Y OOydYaromuxcss oOme KyabTypbl, (DYHKIMOHAIBHOM TI'paMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHATH M OLICHUBATH SIBICHUS OKPYXKAIOIIETO MHUpa KUBOW MPUPOJLI HA
OCHOBaHWH 3HAHUU U OMBITA, MTOJYYCHHBIX PU U3yUYECHUU OUOJIOTHH;

dbopMupoBaHKE y O0YUYAIOIMMXCS YMEHHH HILTIOCTPUPOBATH 3HAYCHUE OMOIOTHYECKUX
3HaHUW B MPAKTUYECKOW JAEATEIbHOCTH YEJIOBEKa, PA3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTHIA;

BOCIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHMS 4YEJIOBEKOM >XHUBON MPHUPOJIBI,
HE00X0IUMOCTH OEpEXHOTO OTHOILICHUS K HEH, COOIIOAEHUS STHUECKUX HOPM IIPH MPOBEICHUH
OMOJIOTMYECKUX UCCIICIOBAHUIA;



OCO3HaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHWU JJISl MOBBIIIEHUS YPOBHS 3KOJOTHYECKOM
KYJIBTYpPBI, Ul POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pPUMEHEHHE NPUOOPETEHHBIX 3HAHWN M YMEHUH B TOBCEJIHEBHOW XHU3HH JUIS OLIEHKU
NOCJIEICTBUIM CBOEW JAEATENILHOCTU IO OTHOIICHUIO K OKpYXaroled cpene, COOCTBEHHOMY
3JI0pOBbBI0, 00OCHOBAHHE U COOIIOICHUE Mep MPO(PUIAKTHKH 3a00I€BaHHH.

B cucteme cpennero obmero oopazoBanus «buonorusy», nzydaemasi Ha 6a30BOM ypOBHE,
ABIISIETCS 00s3aTENbHBIM Y4€OHBIM IPEIMETOM, BXOISIIMM B COCTaB MpEeIMETHOH objacTtu
«EcTecTBeHHO-HAyUYHBIE MTPEIMETHI.

Jlist m3ydeHus: OMoJIoruu Ha 0a30BOM YPOBHE CpPEHETO 00IIero 00pa3oBaHusl OTBOAUTCS
68 dacos: B 10 kmacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 vaca (1 gac B Hezento).

COJAEP/KAHUE OBYYEHUA

10 KVIACC

Tema 1. buojiorusi Kak Hayka.

buonorus kak nayka. CBs3b OMOJIOTUH C OOLIECTBEHHBIMHU, TEXHUUYECKUMU U IPYTHUMHU
€CTECTBCHHBIMU HayKaMu, (uiocopuei, 3TUKOW, ICTETUKOW W mpaBoM. Poibs Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJIOTUYECKUX HAYK.

MeTo/1p1 TO3HAHUS )KUBOW IPUPOBI (HAOII0IEHUE, SKCTIEPUMEHT, OITUCAHKE, U3MEPEHHE,
KJaccu(uKanus, MOICIMPOBAHNE, CTATUCTUYECKAsk 00pabOTKa JaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon nu ®@. Kpuxk.

Tabnuib! U cxembl: «MeTo bl TO3HAHUS KUBOW TIPUPOIBIY.

JlabGopaTopHble U MpaKkTHYecKue padoThbi:

[Tpaktrueckas pabora Ne 1. «Mcmombp3oBaHME pa3IUYHBIX METOJOB TPH H3YYCHHUH
OMONOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl M UX OPraHU3AIHSA.

JKupbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust Ouonorud. OTIuYHe >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OwocucteM W WX pa3zHoOOpa3uWe. YPOBHHM OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAHEBbIA,  OpPraHW3MEHHBIM,  MOMYISLIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOChHEPHBIA.

JdemoHcTpaumnu:

Tabmuuper 1 cxembl: «OCHOBHBIE NPHU3HAKU KU3HU», «YPOBHU OpraHMU3alUU KHUBOU
PUPOIBI.

Ob6opynoBanue: Mmoaens Monekyibl JJHK.

Tema 3. XuMH4ecKHil COCTaB U CTPOCHHE KJIETKH.

XUMUYECKUI  COCTaB  KJIETKUM.  XUMHYECKHME  DJIEMEHTBI:  MaKpOAJIEMEHTBHI,
MHUKpO3JIEMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

@yHKIMKA BOABI U MHUHEPAIBbHBIX BEIIECTB B KieTke. llommep:kaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHue 6e1K0B. AMUHOKHUCIOTHI — MOHOMEPHI 0eKoB. HezameHumbIe
U 3aMEHHUMBIC AMHHOKUCIOTHL. AMHMHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpPhI OEIKOBOU



MOJIEKYNbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W 4YEeTBEpTUYHAs CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIUNU OEIKOB.

®epmeHTHl — Omonornueckue karanuzatopel. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP,
cyocrparHas  crnenuduuHocts. Kodepmentsl. Burtammubl.  Otiauuust  pepMeHTOB  OT
HEOpPraHMUYECKUX KaTaJIn3aTOPOB.

VYrneBonmpl: MoHOcaxapuibl (TIIOKO3a, pubo3a W J€30KCHUpHO03a), Ircaxapuabl
(caxapo3a, JIakTO3a) W TOJUcaxapuibl (Kpaxmaj, TIUKOTeH, IeJITI0J03a). buonornveckue
(GYHKIIUH YTIIEBOIOB.

Jlunuaer:  Tpurnmunepunsl, Qocdonunuasl, crepounbl. [ uapodribHO-THAPOGOOHBIC
cBoiicTBa. buonornueckue ¢pynkunu aunuaoB. CpaBHEHUE YIIIEBOAOB, OEIKOB M JIMIUIOB Kak
HCTOYHUKOB DHEPIUH.

Hyxneunnossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuun JJHK. Crtpoenne um ¢ynkuum PHK. Bumet PHK. AT®: crpoenue u
byHKIIHH.

[uTonorus — Hayka o kJjerke. KiierouHas Teopus — mpuMep B3aUMOJCUCTBUS UACH U
(dakTOB B HAyYHOM MO3HAHUU. MeTOo/1bl U3yUEHUS KIETKH.

Krnerka kak nenoctHas xuBas cucrema. O01ue npu3Haky KIeTOK: 3aMKHYTasi Hapy>KHas
memOpana, mosiekynbl JIHK kak reneTnueckuit anmapar, cucTeMa CHHTe3a Oerka.

Tunbl kiIeTOK: dSyKapuoTHdecKas U Hpokapuorhyeckas. OCOOCHHOCTH CTPOCHHUS
npokapuoTudeckoi kieTku. Kierounas crenka Oakrepuil. CTpoeHHE 3yKapuOTUYECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIILHOM, )KUBOTHOMN U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBl KJIETOK — KJIETOYHAs CTEHKA, MTMKOKAIHUKC, UX (YHKIIHH.
[Tnazmarnueckass memOpaHa, e€ cBoiictBa W (GyHKmmu. l[luTormmasma w €€ OpraHouIbI.
OnnomemOpannbie opranouibl kietku: DI1C, ammapar ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHoOubl KJETKU: MHUTOXOHAPUH, MiaacTuiabl. [IpoucxoxaeHne MUTOXOHAPUNA U IUIACTH.
Bunaer mnactun. HememOpaHHble OpraHouAbl KJIETKU: PUOOCOMBI, KIIETOUHBIA LEHTP, LIEHTPUOIIH,
PECHUYKH, KTyTUKU. DYHKIIUN OpraHOUI0B KJIETKU. BKiltoueHus.

Snpo — peryasTopHbIi neHTp kieTku. CTpoeHue sapa: sipepHas 000109Ka, Kapuoriama,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llIneitaen, P. Bupxos, Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

Huarpammbl: «PacnpeneneHne XUMHUYECKMX JJIEMEHTOB B HEXKHBOH MPUPOJIEY,
«PacrnpenenieHue XMMAYECKUX JIEMEHTOB B )KUBOU MIPUPOAE».

Tabmuuer u cxemsl: «l[lepuoanyeckas TabnMIa XUMHUECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOAB», «buocunTes Oenka», «CtpoeHue MoneKkyibl Oenkay, «CTpoeHue GpepmMeHTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3ykapuoTHUECKON
KJIeTKn», «CTpOeHHE KXUBOTHOW KIETKW», «CTpOEHHE pacTUTEIbHOM KIETKW», «CTpoeHue
MPOKAPUOTUUECKOHN KIETKNY, «CTpOEHUE A/1pa KIETKH», «Y TIIEBOABIY, «JIMIUIb.

O6opymoBaHHe: CBETOBOM MHMKPOCKOTM, OOOpYyIOBaHHME JUIsl MPOBEICHUS HAOIIOJCHUH,
U3MEpEHU, SKCIEPUMEHTOB, MUKPOIpPENapaTbl PaCTUTENbHBIX, )KUBOTHBIX U OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



Jlaboparopnast padota Ne 1. «M3ydeHne KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
MIpUMEpPe aMIJIa3bl UM KaTalasbl)y.

JlaGopatopnass pabora Ne 2. «M3ydeHue CTpOCHHMs KJIETOK PACTEHHH, >KUBOTHBIX WU
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHHEY.

Tema 4. ’KuzHeneATeJIbHOCTDh KJIETKH.

OOmen BemiecTB, wWiId MeTaboau3M. AccuMmanus (TJIACTHYSCKUM OOMEH) |
JTUCCUMMJIIALINS (SHEPTETHYECKUH 0OMEH) — JIBE€ CTOPOHBI €IMHOTO MpoIiecca MeTadonuzma. Poib
3aKOHOB COXPAHEHHUS BEUIECTB U SHEPTUU B IOHUMaHUU MeTadoIn3Ma.

Tumnbr oOMeHa BemiecTB: aBTOTPOdHBIA U rereporpodHbIii. Poias ¢pepmeHTOB B 00OMEHE
BEIIECTB U MPEBPAIICHUHN SHEPTUU B KIIETKE.

®otocunte3. CBeroBas W TeMmHOBas (a3bl QorocuHTe3a. Peakmum doTtocunTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (POTOCHHTE3A IS KU3HU Ha 3emiie. BiusiHue ycinoBuid
cpensl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 TPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUHU.

XeMocuHTe3. XeMOCHHTE3UPYIOIIHe OakTepuu. 3HaYeHUE XEMOCHHTE3a ISl J)KM3HU Ha
3emuie.

DHepreTU4yeckuii OoOMEH B  KJIETKe. PaciieruieHwe  BEIIeCTB, BBIICICHUE |
aKKyMYJINPOBAHHE SHEPTUU B KJIETKe. DTalbl S3HepreTuyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopoaHoe oOkucieHHe, WIM KJIETOYHOE JbixaHue. OKUCIUTEIbHOE
dochopmmupoBanre. PPEKTUBHOCT SHEPTETUICCKOTO OOMEHA.

Peaknum wmarpuunoro cunte3a. l'enHernyeckas wunpopmamus u JHK. Peamuzauums
reHeTH4ecKoi nHpopMau B KieTke. ['eHeTHuecKuil Ko M ero CBOWCTBA. TpaHCKPHUILUA —
matpuuHblid cuaTe3 PHK. Tpancnsnus — 6uocunTe3 Oenka. Dtanbl TpaHcasnuu. KoaupoBanue
aMUHOKHCIIOT. Posib pubocom B OMocuHTE3€e OeKa.

Hexnerounsie ¢dopmbl xu3Hu — BuUpyChl. Mctopus otkpeitus Bupyco (. U.
NBanoBckuii). OCOOEHHOCTH CTPOCHUSI M KU3HEHHOTO ITMKIJIa BUpPYcoB. bakrepnodaru. bonesnn
pacTeHHii, )KUBOTHBIX U YeJIOBEKa, BhI3bIBa€Mble BUpycaMH. Bupyc nMMmyHoneduunTa yenoBeka
(BUY) — Bo3Oymurtens CIIMJla. OOpartHas TpaHCKpPHUILHMSA, peBepra3a M HHTErpasa.
[IpodunakTrka pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHU.

JdeMoHcTpanum:

IToprpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuubpr w  cxembl: «Tunmbl  muTaHus», «Mertabomu3am», «MHUTOXOHIPHUSY,
«OHepreTnueckuii oomMen», «Xmopormiact», «Dorocuntes», «Ctpoenne JIHK», «Ctpoenue u
dbyHKIMOHUpOBaHWE TeHay, «CuHTe3 Oenka», «[eHernueckwii kom», «Bupycsm,
«baktepuodarn», «Ctpoenne u ku3HeHHBIM muKa Bupyca CIIM/la, Oakrepuodaray,
«Pemmukanusa JJHK».

Ob6opynoBanue: Monenu-ammnkanuu «Y asoenne AHK u tpanckpunuumsy», «buocuntes
6enkay, «CTpoeHue KIeTK», Moaens cTpykTypsl JTHK.

Tema S. PasMHOKeHHEe M HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Kierounslii muki, wiv >KM3HEHHBIM UK KieTku. MHTepdasza m muto3. Ilpomeccsl,
nporekaromue B uHTepdase. Permnmukamus — peaknus marpudydoro cuuresa JJHK. Crtpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapHOTHUIl. J[MIUIOWTHBIA W TArUIOWIHBIA XPOMOCOMHBIC
HaOopbl. XpoMatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJIbHOTO Pa3BUTHUS
OpraHU3MOB.



Henenue knetku — muto3. Cramgum Mmurosa. [Ipouecchl, MpoUCXOAsIIME HA PAa3HBIX
CTaJusIX MUTO3a. BHOJIOrMYeCKUi CMBICT MUATO3A.

[TporpamMmmupyemMast THOEIh KJISTKU — alloNTOo3.

@opMBl  pa3MHOXKEHHS OpraHM3MOB: Oecmojioe W TMoioBoe. Buasl Oecrmonoro
Pa3MHOXXCHHUS: JIeJICHHE HAJIBOE€, TTOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMpPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLIHH.

[TonoBoe pa3MHOXKEHUE, €r0 OTJIMYHUS OT OECIOIOrO.

Meiio3. Cranuu Mmeiiosa. IIporeccel, mpoucxoasmme Ha craausx meio3a. [loBenenne
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbica 1 3HaueHUE MeH03a.

I"amerorenes — mporecc 00pa3oBaHUS MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JIOBBIE JKEIE3BI:
CEMEHHHUKU U sSUYHUKH. OOpa3oBaHHE W PAa3BUTHE TOJOBBIX KIETOK — ramer (CIepMaTo30UI,
SIMIIEKJIeTKa) — crhepMaTtoreHe3 u  oBoreHe3. (OCOOEHHOCTH CTPOCHHUS SUIEKIETOK |
criepmaro3ouoB. OmnogorBopenue. [laprenorenes.

NunuBuayanbHOE pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Ortanbl 3MOPHOHATIBHOTO PA3BUTHUSL Y IO3BOHOYHBIX >KMBOTHBIX: JApPOOJIEHHE, TracTpyJsLus,
opranoretes. [ToctamOproHanbHOEe pa3BuTHE. THIBI MOCTIMOPHOHAIBLHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BnusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButue pacrennit. OHTOreHe3 LIBETKOBOI'O PaCTEHUs: CTPOCHUE CEMEHU, CTaANHI
pa3BUTHA.

JdemoHcTpanuu:

Tabmuipl u cxeMbl: «@OpMBI pa3MHOKEHHST OPTaHU3MOBY, «J[BOITHOE OIJIOOTBOPEHHUE Y
IBETKOBBIX pacTeHui», «BereratuBHOE pa3sMHOXKEHHE pacTeHuil», «JleneHue KIeTKH
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpOeHHE XPOMOCOMBD», «KIETOUHBIM MUK,
«Pemmukanus JJHK», «Mutoszy», «Mehosy, «IIpsMoe n HenpsiMmoe pa3BUTHE», «l'ameToreHes y
MJIEKOMUTAIOIINX U YesloBeKay, «OCHOBHBIE CTA/IMA OHTOTECHE3a.

O6opynoBaHre: MHKPOCKON, MHKporpernapaTsl «CnepMaTo30uabl MIIEKOIHUTAIOIIETOY,
«Siueknerka muekonuTarouero», «KapuokuHes B KJIETKax KOpEIIKAa JyKay», MarHUTHas
Mo ieb-anrukanus «/lenenue knetkny», monens JJHK, Moxens meTadazHoit XpOMOCOMBI.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

Jlaboparopnas pa6ota Ne 3. «HabmrogeHre MuTo3a B KJIIETKaX KOHYMKA KOpEIIKa JyKa Ha
TFOTOBBIX MUKPOIPENapaTaxy.

Jlaboparopnast pabora Ne 4. «M3ydeHne CTPOCHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HacsiencTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeruku. FMcropus pas3BuThs reHEeTHKU. Posib murTonoruu u
SMOPHUOJIOTUY B CTAHOBJICHUH T'€HETUKHU. BKITag poCCUUCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTolbl TEeHETUKH (TMOPHUI0JIOrMYECKU, LHUTOT€HETUYECKUI, MOJIEKYISIPHO-
reHetnyeckuit). OCHOBHbIE TeHETUYECKUE MOHATHS. ['eHeTnyeckasi CHMBOJIMKA, UCTIOJb3yeMasl B
CXEMax CKpEIIMBaHUH.

3aKOHOMEPHOCTH  HACJIEIOBAHUS  MPHU3HAKOB, YycTaHoBieHHble [. Menaenem.
MoHorubpuaHoe ckpelmuBaHie. 3aKoH eInHO-00pa3ust rTHOPHUIOB MepBOro MokoieHus. [Ipasuio



JIOMAHUPOBAHUA. 3aKOH paclleruieHus npu3HakoB. ['mmore3a uyucToThl ramer. l[lomHoe wu
HEIOJIHOE JOMUHUPOBAHHUE.

JluruOpugHoe CKpelmMBaHHWE. 3aKOH HE3aBUCHMOTO  HACJICIOBAaHUS  MPU3HAKOB.
[{uToreHeTH4eCKrEe OCHOBBI JUTHOPUIAHOTO CKpEIIMBAaHHS. AHAIU3HUPYIONIEE CKpEIIMBAHHE.
Hcnonb30Banne aHATH3UPYIOMIETO CKPEITUBAHUS JJIs OTIPECIICHUSI TeHOTHITA OCOOH.

CueruieHHOe HacnefoBaHue Tmpu3HakoB. Pabora T. Moprana 1o CHIEIEHHOMY
HacJIeIOBaHUIO T'eHOB. HapyllieHue cueryieHust TeHOB B pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOpHs HACTEACTBEHHOCTHU. [ eHeTuuecKue KapThl.

I'eneruka nmona. XpoMOCOMHOE OMPEESICHUE M0JIa. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
l'omorameTnble U rereporameTrHble OpraHu3Mbl. HacliemoBaHue NPU3HAKOB, CLEIJICHHBIX C
TIOJIOM.

N3menunBoCcTh. Buabl M3MEHUMBOCTH: HEHACIEICTBEHHAs M HacJeACTBEHHas. Poub
cpeabl B HEHACHEACTBEHHOW  HM3MEHUYMBOCTH.  XapaKTEPUCTHUKA  MOAM(DUKALMOHHOM
W3MEHUYMBOCTU. BapuanmoHHBIA psig W BapualmoHHas KpuBas. Hopma peakiuu mpu3HaKa.
KonnuecTBeHHbIE W KAyeCTBEHHbIE MpPU3HAKM M HUX HopMa peaknuu. (CBolcTBa
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH.

HacnencrBennas, Wi TeHOTHIIHYECKAs, K3MEHUYMBOCTh. KoMOMHATUBHAS N3MEHUYHBOCTD.
Meiio3 ¥ TMONOBOM TpOIECC — OCHOBA KOMOMHATHMBHOW WM3MEHUMBOCTH. MyTallOHHAs
U3MEHYUBOCTh. Kiaccudukanus myranuid: TeHHbIe, XpPOMOCOMHBIC, T€HOMHBIE. YacToTa u
NPUYMHBI MyTaluii. MyTareHHnbie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HACIIEICTBEHHOU
u3meHuuBocty H. 1. BaBuioga.

BuesnepHast HaclneACTBEHHOCTh U U3MEHUYHUBOCT.

I'eneruxka denoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOJIbI T€HETHKH YEJIOBEKa:
TE€HEATOTHYCCKUM, OJIM3HEIOBBIM, IHUTOTCHETHYECKUH, OHOXUMUYECKUM, MOJICKYJISAPHO-
reHetndeckuii. COBPEMEHHOE OIpeeeHUe TE€HOTUIA: TOJHOTEHOMHOE CEKBEHHPOBAHUE,
TEHOTHUIUpPOBaHKWE, B TOM uucie ¢ nomomipio I[1I[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YyelioBeKa: TeHHble Ooyie3HW, OOJIe3HHM C  HACIEACTBEHHOW MPeapacrloiOKEHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTHdeckne W TeHepaTUBHbIE MyTanud. CTBOJOBBIC KIETKH.
[IpuHIMIBL 3M10pOBOTO 00pa3a KU3HU, AUATHOCTUKH, MPOPHUIAKTHKN U JICYCHHUS TeHETUIECKUX
Oone3Hell. MeaMKO-TeHEeTUYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYCHHWE MEAMIMHCKOM TEHETHKH B
MPEIOTBPAICHUH U JICUCHUH TeHETHYECKUX 3a00JICBaHUH YeITOBEKA.

JdemoHcTpaumu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
PecoBckwnii, H. Y. BaBuiios.

Tabmuiet 1 cxembl: «MOHOTHOPUHOE CKPEIIMBAHUE M €T0 IUTOTCHETHYECKAs OCHOBAY,
«3aKOH pacuIeIUVICHUs] M €ro IUTOTeHETUYeCKass OCHOBa», <«3aKOH YHUCTOTBI TaMeT»,
«durunOpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPHUIHOTO CKPEIIMBAHUS,
«Merno3», «B3anmMoneicTBUE alIeNIbHBIX I'€HOBY, «l'€eHeThuecKkrne KapThl PaCTEHUM, )KUBOTHBIX
1 4YeynoBekay, «l'eHeTuka moiiay, «3aKOHOMEPHOCTH HACJIEIOBAHMS, CUCINICHHOTO C IOJIOMY,
«Kapuotunbel denmoBeKa W JKUBOTHBIX», «Buabsl wu3MeHunBOoCcTHY», «MoaudukanroHHas
U3MEHYHBOCTHY, «HacnenoBanue pesyc-haktopay», «['€HeTHKa Tpyni KpoBu», «MyTarmoHHas
W3MEHYHUBOCTD.

ObopynoBanue: Mojenu-anuIKauyn «MOHOTHOpUIHOE cKpeniuBaHue», «HemonHoe
JOMHUHHUpOBaHHE», «/Iurubpuanoe ckpemmBaHue», «llepekpécT XpoMocom», MHKPOCKOI H



Mukpornpenapar «/Ipozodumnay (Hopma, myranuu GopMbl KpPbUIHEB U OKPACKH Tena), repbapuit
«I"'opox moceBHOW».

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlaGopatopnas pabota Ne 5. «M3ydyeHue pe3ynbTaToB MOHOTHOPUIHOTO U AUTHOPHIHOTO
CKpELIMBaHUA y JP030(HIIbI Ha TOTOBBIX MUKPOIpENapaTaxy.

Jlaboparopnas padota Ne 6. «M3yuenne MoauUKAITMOHHON N3MEHUYNBOCTH, IOCTPOCHUE
BAPUAIIMOHHOTO PAJIa U BApUAIMOHHOU KPUBOI.

Jlabopatopnast pabora No 7. «AHanm3 wMyTtamuid y apo30ouibl HAa TOTOBBIX
MUKpOIpenaparax.

ITpakTruyeckas pabora Ne 2. «CocTaBieHHe U aHATIU3 POJIOCIOBHBIX YETIOBEKAY.

Tema 7. Cesexkunst oprann3mMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenexuus Kak HayKa ¥ IpOLECC. 3apOXkKACHUE CEIEKUUU U JoMecTukanus. Yuenue H. U.
BaBuioBa 0 meHTpax NPOMCXOXKIEHUS W MHOrooOpasusi KyJIbTypHBIX pacTeHHid. LleHTpsI
IIPOUCXO0KICHMS TOMAIIHUX )KUBOTHBIX. COpT, IOPOAA, IITAMM.

CoBpeMeHHBIE METOJIbI CeNeKIIMU. MacCOBBIM M WHIWBHUAYATHHBIM OTOOPHI B CENEKIIMH
pactenuii U KUBOTHBIX. O1leHKa 3KCTepbepa. bin3KkopoacTBEHHOE CKpelIMBaHUE — UHOPUAMHT.
Uucrtas osuHusa. CkpenuBaHWe YHCTBHIX JUHWK. ['ereposuc, wim rubOpuaHas cujia.
Heponcteennoe ckpemmBanue — ayrOpuauHr. OtnanéHHas ruOpuamsanmuss U e yCrexw.
HckycCTBEHHBIM MyTareHe3 M IOJyYEHUE IOJUIIOUAOB. JIOCTHMXKEHUS CEIEKLMHM DPACTCHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak oTpacib NPOM3BOACTBA. ['€HHas WMH)KeHepHs. OTambl CO3JaHUSA
pekomOunantHorr JIHK wm Ttpancrennsix opranmsmoB. Knertounas wmxenepus. Kietounbie
KyJlIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHnid. KiloHupoBaHue BBICOKONPOAYKTHUBHBIX
CETbCKOXO03SHUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYecKue mnpobiembl. MO —
FeHEeTUYECKH MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:

IToprpetsr: H. U. Basunos, U. B. Muuypum, I'. JI. Kapneuenko, M. ®. l1BaHoB.

Tabmuuer u cxembl: kapra «LIeHTpBI MPOUCXOXKICHHUS W MHOro00pasusi KyJIbTYPHBIX
pactenuii», «Ilopoapl 1oOMalIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHHil», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. VBanoBay, «[lomummonaus», «OOBEKTHI
ouorexHonorun», «Kinerounsle KylabTypbl U KJIOHUpOBaHUE», «KOHCTpyupoBaHHE U TEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MYJISDKU IUIOZOB U KOPHEIUIONOB JAUKUX (OPM U KYJIbTYPHBIX COPTOB
pacrenui, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS Y.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJbI U JTOCTHXKEHHSI CEJICKIIMU PACTEHUM U >KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTAaHLMIO, IJIEMEHHYI0 ()epMy, COPTOUCHBITATEIbHBIN yYacTOK, B TEILTUYHOE
XO035ICTBO, J1a00PATOPUIO arpOyHUBEPCUTETA WIH HAYYHOTO LIEHTPA)».

11 KJIACC

Opranuszm Opranusm — €IMHOE IIEJ0E.

KuznenestenbHOCTh Opranu3Ma. Perynsuus (QyHKIUA  opraHu3ma, TOMEOCTas.
Pasmuoxxenne opranuszmoB (Oecronoe u mojoBoe). CrocoObl pasMHOXKEHUS Yy PACTCHHHA H
KUBOTHBIX. MHauBHIyanbHOE pa3BUTHE opranu3dMa (oHToreHe3). IllpuuuHbl HapylieHU



pa3BuTusA. PenpoayKTUBHOE 30pOBbE YEIOBEKA; MOCIEACTBUS BIMSHMS AJIKOTOJIsl, HUKOTHHA,
HapKOTHUYECKUX BEIECTB Ha 3MOPHUOHAIBHOE Pa3BUTHE yenoBeka. KU3HEHHBbIE LUKIIBI Pa3HBIX
Ipynn opraHu3moB. I'eHeTnka, MeTo/bl T€HETUKHU. |'eHeTnyeckass TEpMUHOJIOTHS U CUMBOJIMKA.
3akonbl HacneacTBeHHOCTH [I. Menngens. XpoMocoMmMHass TEOpUsi HACJEICTBEHHOCTH.
Onpenenenne mnona. CremIeHHOE C MOJOM  HacjleloBaHUE. ['eHeTHMKa  4YelloBeKa.
HacnenctBennsle 3a0oyieBaHUsI 4YeJIOBEKa M HUX MpEAyNpekIeHHe. JTUYECKUE AacleKThl B
o0jacT MEIMUMHCKONM TeHeTWkH. l'eHotun u cpena. HenacnencTBeHHass M3MEHYHBOCTb.
HacnencrBeHHass W3MEHYMBOCTh. MyTareHsl, WX BIUSHHE HAa 3J0pPOBbE  YEJIOBEKA.
Jomectukauuss u cenekuus. MeToapl ceneKIuU. bBHOTEXHOJOTHs, €€ HamnpaBlICHUs |
NEepPCIEeKTUBHI pa3BUTHS. Br06E30MacHOCTb.

Teopus sBoOIIOLIUU

Pa3BuTHe 3BOMIOLMOHHBIX HAEH, 3BomonMOHHAs Teopus Y. JlapBuna. CuHTeTHUYECKas
Teopusi 3BooUMU. CBUIETENBCTBA D3BOJIOLMU KMBOW HpHUponabl. MukposBomonus H
MakposBommonua. Bun, ero kpurtepuu. Ilomynsumss — sneMeHTapHash €IMHMIIA SBOJIOLMH.
JIBuoKyIIIMEe CUITBI SBOJIIOIMH, UX BIMSHHE HAa TeHO(OH nmonmyisaiuu. HampaBieHus 3BOTIOIUH.
MHoroo6pa3ue OpraHu3MoB Kak pe3yiabTar »dBojtouuu. I[lpuHuunel  kinaccudukau,
CHUCTEMAaTHKa.

PazButue xu3Hu Ha 3emiie

I'umore3pl nmpoucxoxaeHuss JKM3HMU Ha 3emse. OCHOBHBIE 3Tallbl  ABOJIOLMU
opraHuueckoro mupa Ha 3emiie. COBpEMEHHBIE NPEACTABIEHUS O MPOUCXOXKICHUM YEJIOBEKA.
DOBouroniusl 4yenoBeka (aHTpomoreHes). [IBHKylue CHIibl aHTpornoreHesa. Packl uenoBeka, uX
IIPOUCXO0KJICHUE U €TUHCTBO.

OpranusMbl 1 OKpy>Karolasi cpeia

[IpucnocoOneHuss opraHu3MOB K JCUCTBUIO JKOJOTHUYECKHX (akTopoB. buoreoreHos.
Dxocucrtema. Pa3zHooOpasme skocucTeM. B3anMOOTHOIICHMS TMOMYJSIIIUN pPa3HBIX BHUJIOB B
skocucTteMe. KpyroBopoT BelIECTB U TOTOK YHEPTUHU B SKOCUCTEME. Y CTOMYMBOCTh U TUHAMUKA
skocucTteM. [lociencTBusi BIMSHUSA [EATENBHOCTH 4YeNOBEKa Ha 3KocucteMmbl. CoxpaHeHHe
O0uopa3HooOpa3uss Kak OCHOBAa YCTOMUMBOCTH 3KocucTeMbl. CrTpykTypa Ouocgepsl.
3aKOHOMEPHOCTH cylecTBOBaHUS Onocdeprl. KpyroBopoTs! BemecTB B Ouocepe. ['mobanbHbie
aHTpOIIOTeHHbIe M3MeHeHus: B Ouocdepe. IIpobrembr ycToitunBoro passutusi. IlepcrieKTUBBI
pa3BUTHSI OMOJIOTUYECKUX HAYK.

[TpuMepHBIil TepeueHb 1a00paTOPHBIX U MPAKTHUECKUX padoT (Ha BEIOOP YUUTENS):

W3ydyenue KIIETOK pAacTeHUH W IKUBOTHBIX TMOJI MHKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax 1 ux ornucaHue.

CpaBHEHHUE CTPOCHHUS KIIETOK PACTECHUH, )KUBOTHBIX, TPUOOB U OaKTEPHIA.

N3yuenune cTpoeHus MOJOBBIX KIIETOK Ha TOTOBBIX MUKpOIpEnaparax.

Pemienue sneMeHTapHBIX 3a/1a4 [0 MOJIEKYJISIPHOM OMOJIOTHH.

CocraBiieHHE 3JIEMEHTaPHBIX CXEM CKPELIUBaHUS.

Pemenne reneTnueckux 3ajau.

CocTraBrieHre U aHaIU3 POJIOCIOBHBIX YEIOBEKa.

N3ydeHune n3MEHUYNBOCTH, TOCTPOCHUE BAPUAILMOHHOTO PsAJla U BApUALMOHHOW KPUBOM.

CpaBHeHHE BII0B 110 MOP(OIOTrHUECKOMY KPUTEPHIO.

Onwucanue nNpuCrocoOJIEHHOCTH OPraHu3Ma M €€ OTHOCUTENIHOTO XapaKTepa.

CocraBiieHne NUILEBBIX LENEN.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHOJIOI'MN HA BA3OBOM YPOBHE CPE/JHEI'O OBIIET'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBIMBaKlOTCS TpeOOBaHUSA K pe3yJbTaTaM OCBOCHHS
00y4aroIUMUCs TPOrpaMM CPeHEro 00IIero 00pa3oBaHus: JUYHOCTHBIM, METANIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType NTUYHOCTHBIX pe3yabTaTOB OCBOCHHS NpeaMmeTa «bHONOTHS» BBIACICHBI
CIICAYIOIIME COCTAaBIIAIONIME: OCO3HAHWE OOYYaIOUIMMMCA  POCCHHMCKON  Ipa)KIaHCKOM
UJICHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPEAEICHHUIO,
HaJIMYue MOTHBAIMM K OOy4YeHHUI0 OWOJIOrHM, LeJeHANpPaBICHHOE pa3BUTHE BHYTPEHHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KIIIOUEBBIX LIEHHOCTEH M UCTOPHUYECKHX TPAJAULUN pa3BUTUA
OMOJIOTMYECKOTO0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJACTBOBATHCS B
CBOEM  JEeSATENIbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAMH, TPUCYIIUMHU  CHCTEME
OMOJIOTUYECKOTO 00pa30BaHUs, HaJIMYMe OSKOJIOTHYECKOTO MPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTH IIEJIU U CTPOUTH KU3HEHHBIC TUTAHEI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeameTra «bUOoNorvs» JOCTUTAIOTCS B EAMHCTBE
yu4eOHOM M BOCIHTATEIHHON AEATEILHOCTH B COOTBETCTBHH C TPAIUIIMOHHBIMH POCCUACKHMHU
COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMH M JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHSTHIMU B
oOmiecTBe MpaBUJaMH UM HOPMaMHu MOBEACHUSI M CHOCOOCTBYIOT MpOLIECCaM CaMOIIO3HAHUA,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHS, PAa3BUTUS BHYTPEHHEH MO3UIUHU JUYHOCTH, MATPHUOTU3MA,
YBa)XEHUSI K 3aKOHY W IPaBOMOPSAKY, YEJOBEKY Tpyla U CTapuieMy MOKOJIEHHIO, B3aUMHOIO
YBaOXCHHS, OEPEeKHOTr0  OTHOIICHHWS K  KYJAbTYPHOMY  HACICIUI0O H  TPAJAUIHSIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickon denepanuu, MpUpoae U OKPYKaIOLIEH cpeie.

JIu4HOCTHBIE Pe3yabTaThl OCBOCHUS YI€OHOTO MpeaMeTa «bHomorusy JOMKHBI OTPakKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJCTBOBATHCS COPMHPOBAHHON BHYTpEHHEH
MO3UIUEH JUYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHUEHTAIlui, [MO3UTUBHBIX BHYTPCHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM ILIEHHOCTSIM POCCHUIHCKOro  0OIIecTBa,
paciMpeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B MPOIECCEe pean3alliii OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENBHOMN IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

cOPMUPOBAHHOCTh TPAKIAHCKON TMO3MIMKA OOydYalomerocss KaKk aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIEeCTBa;

OCO3HAHWE CBOMX KOHCTHUTYIIMOHHBIX MpaB W OOS3aHHOCTEH, YBaKCHHE 3aKOHA H
MIPABOIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOM JESATEIbHOCTU MPH CO3/1aHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U M03HABATENbHbBIX 3a/1a4, BHIITOJHEHUH OUOJIOrMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENENsITh COOCTBEHHYIO TIO3MIMIO [0 OTHOLIEHUIO K SIBICHUAM
COBPEMEHHOM KU3HU U OOBSCHSATH €€,

YMEHHE YYUTHIBATh B CBOUX JICUCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJIEH ¢ Pa3sHBIMU yOEXKICHUSIMHU, KYIbTYPHBIMH IEHHOCTSIMH U COLUATHHBIM
MIOJIOKECHUEM;



TOTOBHOCTh K COTPYAHHYECTBY B IIPOILECCE COBMECTHOI'O BBIMOJIHEHUS Y4YEOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 3a/lay, YBAXXUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIIOHEHTOB MPH 00CYXJICHUH CIIOPHBIX BOMPOCOB OMOIIOTHYECKOTO COACPIKAHMUS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTDh POCCUICKOM TpakTaHCKON MIEHTUYHOCTH, MaTPUOTH3MA, YBOKCHHS
K CBOEMY Hapolly, YyBCTBa OTBETCTBEHHOCTH Tiepes PoAamHOMN, TOPAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIIOE U HACTOSIIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K MPUPOAHOMY HACICAUID W MaMATHUKAM MPHUPOIBL,
JTOCTH>KEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJAJ POCCUUCKUX YUY€HBIX B CTAHOBJICHHE W pA3BHUTHE
OMOJIOTUY, TOHUMAaHHS 3HAYCHUsI OMOJIOTUU B TIO3HAHUH 3aKOHOB MIPUPOJIBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOTO O0IIeCTBa;

uaeitHas  yOeXAEHHOCTh, TOTOBHOCTh K CIyXeHHio u 3amuTe OredecTsa,
OTBETCTBEHHOCTH 32 €ro CyaAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHME AYXOBHBIX IEHHOCTEH POCCUICKOT0 HAPOa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U IPUHUMATL OCO3HAHHBIC PEUICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHWE K CBOMM pOJUTENSAM, CO3JaHUI0 CEMbBH Ha OCHOBE
OCO3HAaHHOTO NPUHATHS [IEHHOCTEW CEMEHHOMN U3HU B COOTBETCTBUU C TPAIULMIMHU HApPOJIOB
Poccnu;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MUY, BKJIIOUasi ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

IMOHUMAaHNE SMOLIMOHAIIBHOTO BO3AEHCTBUS KUBOW NPUPOJbI U €€ HEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HbIX BHUIAX HCKYCCTBA, CTPEMJICHUE MPOSIBISATH
KauecTBa TBOPUYECKOHN JIMUHOCTH;

5) ¢usuvyeckoro BocnuTaHUA, (GOPMUPOBAHMS  KYJbTYPbl 310POBbA H
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

MMOHWMAaHUE W peasin3alus 3J0pOBOTO U O6e30macHOro odpasa )KU3HU (3J0POBOE MUTAHUE,
coOIofieHre TUTUEHUYECKHUX MPaBUI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHass ¢uU3MUYECKas AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOMICHUSI K COOCTBEHHOMY (DU3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

MOHMMAHUE [IEHHOCTH TMPAaBWJI WHIWBUIYaTbHOTO ¥ KOJUICKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYaIUsX, YTPOKAIOIIKUX 3I0POBbIO U )KU3HU JIHOJIEH;

OCO3HaHUE MOCJIEACTBUI U HENMPUSITHS BPEIHBIX NMPUBBIUEK (YHOTPEOJICHUS aIKOTOJIA,
HapKOTUKOB, KypEHUs);

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTD K TPYAY, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPY10JI00ue;



FOTOBHOCTh K  AaKTUBHOM  JEATENBHOCTH  TEXHOJOTMYECKOM M COLMAIBHOM
HAPaBIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITENILHO BBIMOJHATH
TaKyl0 J1eSITeJIbHOCTD;

MHTEpEC K pasiudHbM cepam npodeccHOHATBHON NEATENbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBIIN BBIOOp OymyIIei npodeccuu U peaTn30BbIBATh COOCTBEHHBIE JKU3HCHHBIE TIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSHKCHUH BCEH
KU3HU;

7) 3K0JI0rM4YeCKOr0 BOCIIMTAHMS:

HKOJIOTMUYECKH 11e7IecO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHHUKY JKU3HU Ha 3emIie,
OCHOBE €€ CYILIECTBOBAHHS;

TIOBBIIIICHUE YPOBHS JKOJIIOTUYECKOW KYIbTYPBI: MPHOOPETEHUE OMBITAa TIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpebl;

OCO3HaHUeE TTI00aTBHOr0 XapaKTepa IKOJOTHISCKUX MPOOJIeM U IyTel UX PelIeHus;

CIOCOOHOCTH MCIOJIB30BaTh MPUOOPETaeMble PU U3yYEHUH OMOJIOTUHU 3HAHUSA U YMEHUS
IpU pelleHuH MNpoOJeM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOJOINOIb30BaHUEM (COONIIOICHNE
IpaBWJ TOBEJEHUSI B NMPHUPOJE, HANPaBIECHHBIX HA COXPAHEHHE PAaBHOBECUS B JKOCHUCTEMAX,
OXpaHy BHJOB, SKOCUCTEM, Onochephl);

AKTUBHOE HENpPUATUE IEHUCTBUM, NPUHOCAILUMUX BpEI OKPYKAIOLIEW NMPUPOJHOM CpEXE,
YMEHHE MPOTHO3UPOBATH HEOIArONPUATHBIC SKOJIOTHYECKHE MOCIEICTBUS MPEAPUHIMACMBIX
JEHUCTBUN U NPEJOTBPALLATD UX;

HaJU4YMe PA3BUTOIO SKOJOTUYECKOrO MBILIUICHUS, HKOJOTUYECKOM KYJIbTYphI, OIbITa
NESATENIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHS PpPYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLUMUAIBHOM MpPAKTUKE, TOTOBHOCTH K YYAaCTHIO B
MPAKTUYECKON JAESITeTbHOCTH IKOJIOTUYECKOM HaIllPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd ¥ OOIIECTBEHHOH MPAKTUKH, OCHOBAHHOTO Ha JUAIOTE KYIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE  SI3BIKOBOM M YHUTATENIbCKOM  KYJIBTYpbl  Kak  CpelCcTBa
B3aMMOJICHCTBHS MEXKY JTIOJbMH H MO3HAHUS MUPA;

MMOHUMaHuEe crenudUKu OWOJOTMH KaK HayKd, OCO3HaHHS €€ poiu B (popMUpOBaHUHU
PaIMOHATILHOTO HAYYHOTO MBIIUICHUSI, CO3/IaHUH 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MUpE Kak O €IWHCTBE TMpPHUPOAbI, 4YeloBeKa M oOllecTBa, B [O3HAHUU MPHUPOJHBIX
3aKOHOMEPHOCTEH U peleHuu NpodIeM COXpaHeHUsI IPUPOTHOTO PaBHOBECHS;

yOKAEHHOCTh B 3HAYMMOCTH OMOJIOTHH TSI COBPEMEHHOM IUBIIIM3AIMU: 00ECTICUCHHUS
HOBOTO YpPOBHSI Pa3BUTHUS MEIUIMHBI, CO3JAHHE MEPCIEKTHBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemath pecypcHbie MpoOIeMbl Pa3BUTHS YEIIOBEYECTBA, TOUCKA MMyTEH BBIXOJA U3 TI00ATBHBIX
AKOJIOTMYECKUX TPOOJIeM U 00ecTieueHus nmepexoaa K yCTOWYMBOMY Pa3BUTHUIO, PaIlMOHAIEHOMY
MCIIOJIb30BAaHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUH OMOJIOTHYECKUX 3HAHUHN B LEJSX MOBBIIMICHUS OOIIeiH
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOW dYacTH (PYHKIIMOHAIHHOU
IPaMOTHOCTH 00yYaronuXxcs, pOpMUPYEMOM NPU U3YICHUU OMOJIOTHH;

MMOHMMAHUE CYUIHOCTH METOJOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONydyaeMble 3HAHUS M7 aHanu3a W OOBSCHEHUS SIBICHUUN



OKpPYKAaIOIIeT0 MHpa M TPOUCXOIANIMX B HEM HW3MEHEHHH, YMEHHUE JellaTh O0OOCHOBAHHBIC
3aKIIIOYCHUSA Ha OCHOBC HAYYHbBIX (baKTOB U UMCIOHIUXCA HOAHHBIX C MLCJIbIO TMOJIYYCHUA
AOCTOBCPHBIX BBIBOOOB;

CHOCOGHOCTB CAMOCTOATCIIBHO HCIIOJIbB30BaTh 6I/IOJ'IOFI/I‘-I€CKI/IG S3HAHUA I PCHICHUSA
HpO6HeM B PCAJIbHBIX )KU3HCHHBIX CUTYAIlIHUAX;

OCO3HAHHE IIECHHOCTH HAYYHOH NEATEIbHOCTH, TOTOBHOCTh OCYIICCTBIIATH MPOEKTHYIO U
UCCIIEIOBATEIIBCKYIO JESITEIFHOCTh HHIMBUIYAIHHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUH 1O OWOJOTHMH B COOTBETCTBHH C IKH3HCHHBIMH
NOTPeOHOCTAMH.

METANIPEAMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe pe3yinbTaThl OCBOCHUS y4eOHOTO Tpeamera «bHOoJOoTHs» BKIHOYAIOT:
3HAYMMbIe JUIT  (OPMHUPOBAaHUS MHPOBO33PEHHS  OOYYAIOIIUXCS  MEKIUCIUTUTHHAPHBIC
(MeXTpeIMeTHBIE) 00IIeHAYYHBIC TTOHATHS, OTPAXKAIOIINE IETTOCTHOCTh HAYYHON KapTHHBI MUpa
U cnen(ruKy METOZOB MO3HAHMSI, HCIIOIB3YEMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, YHEPIHS,
SIBJICHHE, TPOIeCC, CHCTeMa, HAYYHBI (DaKT, MPHHIUM, TUNOTE3a, 3aKOHOMEPHOCTBh, 3aKOH,
Teopusi, UCCIeAOBaHUe, HAOIIOIEHUE, U3MEPEHUE, SKCIICPUMEHT M JPYTHX), YHUBEPCAIbHBIC
yueOHbIe JeicTBUS (MIO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), 00ECTICUNBAIOIINE
dbopmupoBaHre (QPYHKIMOHATBHONH TPAMOTHOCTH W COIMAILHON KOMIETCHIIMU OO0YYaroIIMXcs,
CIIOCOOHOCTH 00yJarmuxcs UCIIOJTb30BaTh OCBOCHHBIE MEXIUCIUTTHHAPHBIC,
MHUPOBO33PEHYCCKHE 3HAHWS W YHUBEPCAIbHBIC YydYeOHBIE ACWCTBUS B II03HABATECIBHOW H
COIMAJIBHOM MPAKTHUKE.

MertamnpeaMeTHbIe pe3ysIbTaThl OCBOCHHUS MPOTPaMMBI CPEIHETo O00Imero oopa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OgJajieHne YHUBEPCATBLHBIMH YUYeOHBIMHU NMO3HABATEIbHBIMH A€ CTBUSIME:

1) 6a3oBble JIOrUYecKHe AeiiCTBUS:

CaMOCTOSITENTLHO (DOPMYIHPOBATh M aKTYaAIM3UPOBATh MPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIB30BAaTh TPU OCBOCHUHM 3HAHUM MPHEMBI JIOTMYECKOTO MBIIIICHUS (aHAIH3a,
CHUHTE3a, CpaBHEHMS, KiacCU(pUKaAIMU, OOOOIICHMS), paCKphIBaTh CMBICT OHOJOTUYECKHX
MOHATHUH (BBIIENATH UX XapaKTEPHbBIE MPU3HAKH, YCTAHABINBATH CBSI3U C APYTUMHU MTOHITHSIMH ),

OTIPENeNIATh IEIH JEATSIFHOCTH, 3aJaBas MMapaMeTPbl U KPUTEPUM HUX JIOCTHIKCHUS,
COOTHOCHUTH PE3yIbTaThl ACITEILHOCTU C TIOCTABJICHHBIMU IIEIISIMH;

UCIOJIb30BaTh OMOJIOTUYECKUE TOHATHUS sl OOBsICHEHHS ()aKTOB W SIBICHUH KUBOM
TPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXJCHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, IO aHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEYHUS B PAacCCMATPUBAEMbBIX SIBICHHSX, (HOPMYIHUPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIBHBIC CPENICTBA ISl MPE/ICTABICHUS CYIIIECTBEHHBIX CBSI3CH U
OTHOIIEHWIA B M3y4aeMbIX OHOJOTMYECKHX OOBEKTaX, a TaKKe MPOTHBOPEYHI Pa3HOrO Poja,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMAIMOHHBIX HCTOUHUKAX;

pa3zpabareiBaTh IUIaH peHieHWs npoOJemMbl C  Y4€TOM aHalnM3a  HMEIOIUXCS
MaTepHaIbHBIX U HEMAaTEPUATBHBIX PECYPCOB;



BHOCUTbH KOPPEKTHUBBI B JESATEILHOCTb, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LENSIM,
OIICHUBATh PUCKH TOCIIEICTBUN JESATEILHOCTH;

KOOPJIMHUPOBATh W BBINONHATH pPabOTy B YCIOBHSX pPEATBHOTO, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBATh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEeM.

2) 0a30BbIe HCCIEN0BATEAbCKHE TeHCTBUSI:

BJIa/IETh HAaBBIKAMHU Y4eOHO-HCCIIEI0BATEIbCKONW U MPOEKTHON AESITeTbHOCTH, HABBIKAMU
paspenieHus npodseM, COCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOUCKY METOJOB
pelIeHUs MPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

WCIIOJIb30BaTh Pa3IMYHbIE BHIBI JEATEIBHOCTH MO MOJYYCHHUIO HOBOTO 3HAHUSA, €Tr0
WHTEPIIPETAIIMH, TPEOOPA30BAHUI0 U MPUMEHEHHIO B y4EOHBIX CHTYAIMSIX, B TOM YHCJE TPU
CO3IaHUH YUEOHBIX M COI[UAIBHBIX TPOCKTOB;

(hOopMHPOBATh HAYYHBIN THUIT MBIILJICHUS, BIAJIETh HAYYHON TEPMUHOIIOTHEH, KITIOYEBBIMU
MNOHITUSIMA U METOJIaMU;

CTaBUTHh W (POPMYIHPOBATH COOCTBEHHBIE 3a/ladyd B OOpa30BATCIBHOU NEATEILHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH TPUYUHHO-CIIECTBEHHBIE CBS3UM U aKTyaJlu3MpOBaTh 3ajady, BBIIBUTATb
TUNoTe3y €€ pelleHHs, HAaXOIWUTh apryMEHTHI MJisl JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

aHAIM3WPOBATh TOJNYYEHHBIE B XOJE PELICHHUS 3aJa4d pPe3yNbTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILIECTBIIATH LIE€JCHANPABICHHBIN MOMCK MEpPeHOoca CPEJCTB U CIOCOOOB JCHCTBUS B
poeCCHOHABHYIO CPENY;

yMETb MEPeHOCUTh 3HAHMSI B [IO3HABATEIbHYIO U  MPAKTUYECKyl0 00JacTu
KU3ZHEJEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MMPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIC WUJCH, MpEAJiaraTb OPUTHHAIBHBIC TOJIXOABl M PEIUICHHS, CTABHUTH
pOoOJIEMBI U 3a/1a4H, JOMTYCKAIOIIUE allbTEPHATUBHBIE PEIIICHHUS.

3) paGora ¢ nngopmanmeii:

OPHUEHTHUPOBATHCS B PA3TMYHBIX MCTOYHHKAX HHPOpMAIMH (TEKCTE y4eOHOTO MOCoOus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsIX U CIPaBOYHUKAX, KOMITbIOTEPHBIX
0a3zax maHHBIX, B MHTepHeTe), aHAMM3UPOBATh HHGOPMAIMIO PA3JTMYHBIX BHJIOB U (GopMm
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEPOTUBOPEUNBOCTD;

(dbopMyIMpoBaTh 3aMpOChl W MPUMEHSATH PA3TUYHBIE METOJBI NPHU TIOUCKE U OTOOpE
Ounonoruveckoi nHGOpMaIUU, HEOOXOAUMOM JIJIsl BBIIIOJIHEHUS YUEOHBIX 3a/1a4;

MpUOOPETaTh OMBIT HCIONB30BAaHUS WH(DOPMANMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIH30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTHUMAIBHYIO (OpPMY TMpPEACTaBICHUS OHUOJIOTHYECKOM
nHpopmaruu (cxemsl, TpaduKu, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTOE);

UCIIOJIb30BaTh HAy4YHBIA $3bIK B KauecTBE CpelIcTBa Ipu paboTe ¢ OMOIOrHYecKOi
uH(popMaliel: MPUMEHITh XUMUYECKUe, (U3NYeCKne U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBL,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYPY, WCIOIb30BaTh M MPEOOPa3OBBIBATH 3HAKOBO-
CUMBOIIMYECKUE CPEACTBA HATIISTHOCTH,



BJIaJIeTh HAaBbIKAMM pAclO3HaBaHWs W 3allUThl MHGpOpMaUMK, HH(YOPMAIMOHHON
0€301aCHOCTH JTMYHOCTH.

OBnajgeHne yHMBepCAJIbHBIMH KOMMYHHMKATHBHBIMHU 1€ CTBHSIMH:

1) o0menue:

OCYIIECTBIATH KOMMYHHUKAIIMHN BO BCeX c(hepax *KHU3HH, aKTUBHO y4acTBOBATh B JTHAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYKJIaeMOH TeMbl (YMEHME 331aBaTh BOIIPOCHI, BBICKA3bIBAThH
CYKICHHS OTHOCUTEJIBHO BBINIOJHEHHUS MIpEeNIaraéMo 3ajJadd, YYMTBIBaTh MHTEPECHl U
COINIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAIOra UM JUCKYCCUH);

pacrio3HaBaTh HeBepOallbHble CpeAcTBa OOIIEHUs, MOHMMATh 3HAYEHUE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QIMKTHBIX CUTYallul, yMETh CMT4aTh KOH(QIUKTHI 1
BECTH I1EPErOBOPHI;

BJIAJIETh Pa3IMYHBIMH CIIOCOOAMU OOLIECHHS W B3aUMOJCHCTBUS, MOHMMATh HAMEPEHUs
JPYTUX JIOACH, IPOSIBIATh YBAXHUTEIHHOE OTHOLICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(GopMynHpOBaTh CBOU BO3PAXKEHHUS;

pa3BEPHYTO M JIOTUYHO M3J1araTb CBOKO TOYKY 3PEHHUS C MCIOIb30BAaHUEM S3BIKOBBIX
CPEICTB.

2) coBMeCcTHasl 1eATeJIbHOCTD:

MOHMMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON M MHAWBUAYAIbHOW pabOTHl pU
pemeHn OMoJI0rnYeckoi mpo0IeMbl, 000CHOBBIBATh HEOOXOJUMOCTh MPUMEHEHHS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH peIICHUH YyueOHO 3a1aun;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX ICHCTBUH ¢ y4ETOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOTO 4JICHA KOJUIEKTHBA,;

IIPUHUMATh LEJIM COBMECTHOM JEATENbHOCTH, OPraHU30BBIBAaTh U KOOPAMHHUPOBATH
JNEUCTBUA MO €€ TOCTHUKEHMIO: COCTAaBIAThH IUIAaH JEHUCTBUHM, pACHPENENSITh POIU C Y4ETOM
MHEHHUH y4aCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOH paboThI;

OLIEHUBATh KaueCTBO CBOETO BKJIA/1a U KaXI0r0 y4aCTHHKA KOMaHbl B OOIIMI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeaaaraTb HOBbIE IIPOEKTHI, OLEHUBATh MJEU C MO3MLIMHM HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

OCYILECTBIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEACHHUE B PA3JIMYHBIX CHUTYyalMsIX,
IPOSIBJIATH TBOPYECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OgByajeHne yHHMBEPCAJIbHBIMH PeryJsiTUHBHBIMY ACHCTBUAMM:

1) camoopranuszaums:

UCIOJb30BaTh OMOJIOTMYECKUE 3HAaHUS JJS BBIABICHHUA INPOOJIEM M MX PpELICHUs B
KU3HEHHBIX M YU€OHBIX CUTYaIHsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHHI 1[EJIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JNEHCTBUAX M IMOCTYIKaX [0 OTHOLIEHUIO K JXMBOW INPUPOAE, CBOEMY 3J0POBBIO U 3JI0POBBIO
OKpYXKaroIIHX;

CaMOCTOSITEJILHO OCYILECTBIISATh IO3HABATEIbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJayll B 00pa30BATEIBHOM JCSITEIBHOCTH U
JKU3HECHHBIX CUTYyalUsX;

CaMOCTOSITEJILHO COCTAaBJIATH IIJIAH PELICHUSI TPOOJIEMBI C YIETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPENNOUYTCHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;



paclpsATh paMKU y4eOHOT0 IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTCHUH;

JeNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOW JPYIUIUH B Ppa3HBIX
00J1aCTAX 3HaHUI, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYallHsM, BHOCUTb KOPPEKTUBBHI B ACATEIBHOCTH, OLICHUBATDH
COOTBETCTBUE PE3YNIbTATOB LENIAM;

BJIaJI€Th HaBbIKAMM [T03HABATENBHOMN peduIeKCuu KaKk 0CO3HaHMs COBEPILAEMBbIX NeHCTBUI
Y MBICJIIUTENBHBIX MPOIECCOB, UX PE3YIbTaTOB U OCHOBAHUI, HCIIOJIL30BATh MPUEMBI pedIeKCHH
JUISL OLIEHKU CUTYalluH, BHIOOPA BEPHOTO PEILCHHUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATH PELICHUS 110 UX CHUKEHUIO;

[IPUHUMATH MOTUBBI U apT'yMEHTBI IPYTUX IIPU aHAIU3E PE3YyIbTaTOB ACSATEIbHOCTH;

3) npuHsiTHE Ce0HA U APYIUX:

IIPUHUMATh ce0sl, IOHUMasi CBOM HEJOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTHX IIPHU aHAIU3€E PE3YNIbTATOB ACATECIbHOCTH;

IIPU3HABATH CBOE MPABO U IPABO JAPYTUX HA OUIMOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C TIO3UIUH JPYroro 4eaoBeKa.

INPEAMETHBIE PE3YJIBTATbHI

[IpenmetHsie pe3ynbTaThl ocBoeHus nporpammbl COO o 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buonorus» HayyHble 3HaHHS, YMEHUS U
CrocoObl JCHCTBUM TI0O OCBOCHMIO, HWHTEPIPETAIMM W MPEeoOpa30oBaHUIO 3HAHWUM, BHUJIBI
JESTENIbHOCTH MO TOJYyYEHUIO HOBOTO 3HAHMSI U MPUMEHEHHIO 3HAHUW B Pa3jIMYHBIX Y4eOHBIX
CUTyallusiX, a TaKKe€ B pEabHBIX MXU3HEHHBIX CHUTYyallUsX, CBA3aHHBIX C Ouonoruei. B
porpaMMme IpeaMeTHbIE Pe3yIbTaThl IPEACTABICHBI 10 ToJaM 00yUYeHHUs.

[IpenmerHble pe3ynbTaThl OCBOCHHUs ydeOHoro mnpeamera «buonmorusi» 6 10 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUN O MeCTE€ W POJH OWOJIOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIA/I€ POCCUMCKHUX U 3apyOeKHBIX y4EHBIX-OUOJIOTOB B pa3BUTHE
Ouosoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEeKa JJIsl PeLICHUS )KU3HEHHbIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIepKaHue OMOJIOTUYECKUX TEPMUHOB U MOHSATHI: )KU3Hb, KIIETKA,
opranus3M, Merabosm3M (0OMEH BEmIECTB W NPEBpAIlCHHE JSHEPTHH), TOMEOCTa3
(camoperynsinusi), ypOBHEBash  OpraHU3alMsl  JKUBBIX  CHUCTEM, CAaMOBOCIIPOM3BEICHUE
(penpoyKIHst), HACIEACTBEHHOCTh, I3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHE Hu3JaraTh OHMOJIOTHYECKHE TEOpUH (KJIETOYHAas, XPOMOCOMHAs, MYTaI[MOHHas,
[EHTpaJibHas JI0TMa MOJEKyJsipHOi Ouosnorum), 3akonsl (I. Mennpens, T. Moprana, H. 1.
BapuioBa) u yueHus (0 eHTpax MHOTOOOpasusl ¥ IIPOUCXOKICHUS KYIbTYpHBIX pacTennii H. 1.
BagunoBa), onpeaensTh rpaHULBI KX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BJIaJIETh METOJaMH HAYYHOTO MO3HAHUS B OMOJOTHU: HAOIIOJEHHE U ONUCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3anus M MpOBeJeHHE OHOJIOTHYECKOro
OKCIEPUMEHTA, BBIIBM)KEHHUE TMIOTE3bl, BBISBICHHUE 3aBUCUMOCTU MEXAY HUCCIENYEMBbIMU



BEJIMYMHAMHU, OOBSICHEHHE NOJNYyYEHHBIX PpEe3ylbTaTOB, HCIOJb30BAHHBIX HAYyUHBIX MOHSITHIA,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBHIBOJIBI HA OCHOBAHUHU MOJyYEHHBIX PE3Y/IhTATOB;

YMEHHE BBIICTSATh CYIIECTBEHHBIE MPU3HAKH BHPYCOB, KJIETOK MPOKAPHOT M JYKApHUOT,
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPTaHH3MOB, OCOOCHHOCTH MPOIECCOB: 00MEHa BEIIECTB U
NpEeBpaIleHrs] YHEPTUU B KIIETKE, (OTOCHHTE3a, TUIACTUYECKOTO0 M IHEPreTHYECKOro OOMeHa,
XEMOCHHTE3a, MUTO03a, MEH03a, OIUIOJOTBOPEHUS, PAa3MHOXKECHUS, UHIUBUIYaTIbHOTO PA3BUTUS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSTH MOJyYEeHHbIE 3HAHUS ISl O0BSCHEHUS! OMOJIOrMYECKUX MPOLIECCOB U
SBJICHUH, 1151 IPUHATUS MPAKTUUYECKUX PELIEHUI B TOBCETHEBHOM KU3HHU C LENbI0 00ecreueHus
0€30IIaCHOCTH CBOETO 3[0POBbS M 3J0POBBS OKPYXKAIOIIUX JIOAEH, COOJIOACHUS HOPM
rPaMOTHOTO TIOBEACHHSI B OKpPYXKAIOIIeW NPUPOAHONW cpele, MOHMMaHHE HEeO0OXOIUMOCTH
UCIIONIb30BaHUsI JOCTHKCHUH COBPEMEHHOW OHWOJOTHMH M OWOTEXHOJOTHUH IJI PaIlOHAIBHOTO
MPUPOIONIOIB30BAHUS;

YMEHHE peniaTh 3JIEMEHTapHble TE€HETHYeCKHe 3aJaud Ha MOHO- U JUTHOpHIHOE
CKpEeIlIMBaHME, CIEIUIEHHOE HACJIEeI0BaHUE, COCTABIATh CXEMbl MOHOTHUOPUIHOTO CKPEIUBAHUS
JUISL TIpe/ICKa3aHus HacleJ0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JTAOOPAaTOpHBIE U MpaKTUYeCKHue paboThl, COONIOAATh MpaBUia MpU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBaHHEM;

YMEHHE KPUTUYECKU OIEHUBATh M WHTEPIPETHPOBATH MH(DOPMAIHMIO OHMOIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3 PA3IUYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBoi MH(}OpMaNNK, HAYYHO-TIONMYJSPHBIE MAaTEPHUAalbl), ITHUYECKUE ACIIEKTHl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTUH, MeTULIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaThb COOCTBEHHBIC THCHMEHHBIE W YCTHBIE COOOIICHHS, 0000mmas
OMOJOTHYECKYI0 HMH(POPMAIMI0O M3 HECKOJbKUX HCTOYHHKOB, TIPAaMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH.

[IpeameTHBIC pe3yibTaThl OCBOEHUsS YydeOHoro mpenmera «buonorusi» ¢ 11 knacce
JOJIKHBI OTPAXKaTh:

c(hOpPMUPOBAHHOCTh 3HAHUNA O MECTE U POJIM OUOJIOTMHM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUIMCKHIX U 3apyOCKHBIX yUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeLICHUS )KU3HEHHbIX 3a/1a4;

YMEHHE pACKpbIBaTh COJEp)KaHWE OHOJIOTUYECKUX TEPMUHOB U TIOHSATUM: BH],
nonyasuusi,  reHoGOHA,  DBOJIONHUS,  JABWXKYIMHUE  CUIBl  ((aKTOphI)  SBOJIOIHH,
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, IKOJOTHYECKHE (AKTOPBI, IKOCHCTEMA,
OPOIYIEHThI, KOHCYMEHTBI, pEIYyIEHThl, I[eNU NUTAHHs, OKOJOTHMYeCKas MHpaMUaa,
OuoreoreHos, ouocgepa;

YMEHHE Wu3Jarate Ouoliornueckue Tteopuu (dBomonmoHHas teopus Y. JlapBuHa,
CHUHTETUYECKAasi TEOPHs SBOJIIOLNHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobiiieBoro cxoactea K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHHH U myteil sBomonuu A. H. CeBeproBa, yueHus o
6uoctepe B. U. Bepnanckoro), onpeaensiTe TpaHUIbI UX IPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHE BJIaJIETh METOJaMH HAYYHOTO MO3HAHUS B OMOJOTHU: HAOIIOJEHHE U ONMUCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUM, OpraHu3anus ¢ MpOBeIeHHE OHOJIOTHYECKOro
OKCIIEPUMEHTA, BBIIBIDKCHUE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU



BEJIMYMHAMHU, OOBSICHEHHE NOJMYyYEHHBIX PpEe3ylbTaTOB, HCIOJb30BAHHBIX HAYUHBIX MOHSITHIA,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BHIBOJIBI HA OCHOBAHUHU MOJYYEHHBIX PE3Y/IhTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIC TPU3HAKU CTPOSHUS OHONOTHYECKUX OOBEKTOB:
BUJIOB, MOMYJSIUI, MPOIYIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOr€OIICHO30B U IKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BHUJ1000pa30BaHMs, IPUCTIOCOOJICHHOCTH OPTaHW3MOB, JIEHCTBUS IKOJIOTHYECKUX (DAaKTOPOB HaA
OpraHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA YHEPTUH B IKOCHCTEMAaX, aHTPOMOTEeHHBIX U3MEHEHUN
B DJKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpOTa BEUIECTB U OMOTCOXMMHYECKHX IMKJIOB B
ouocdepe;

YMEHHE MPUMEHSTH MMOJyUYCHHbIC 3HAHUS ISl OOBSICHEHUSI OMOJIOTMYECKUX MPOIIECCOB H
SIBIICHUU, JJIs1 TPUHSITHS MPAKTUYSCKUX PEIICHUN B TTOBCETHEBHOM KU3HU C LIEbI0 00eCTIeUeHHUS
0€30IIaCHOCTH CBOETO 3[0POBbS M 3J0POBBbS OKPYXKAIOIIUX JIIOAEH, COOJMIOACHUS HOPM
IPaMOTHOTO TIOBEACHHSI B OKpPYXKAIOIIeW NPUPOAHOW cpele, MOHMMaHHE HEeO0OXOIUMOCTH
UCIIOJIb30BaHUs JOCTUKEHUI COBpPEMEHHOM Oouonoruu TUTSE paIMOHaIBLHOTO
MPUPOIONOIB30BAHUS;

yYMEHHE pelaTh AJIEMEHTapHble OMOJOTMYECKHE 3aJauyd, COCTABIIATH CXEMbI IepeHoca
BEIIIECTB 1 SHEPTHUH B IKOCHCTEMax (I1eTH MUTAHMUS);

YMEHHUE BBINOIHATH JIAOOPAaTOPHBIE U MPaKTHYECKUE PabOThI, COOMIOAATH MpaBHiia MPH
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBaHHEM;

YMEHHE KPUTUYECKU OIEHUBATh M WHTEPIPETHPOBATH MH(DOPMAIHMIO OMOIOTHYECKOTO
COJIepKaHMsl, BKIIIOYAIONIYIO TICEBJAOHAYYHBIC 3HAHUS W3 PA3IUYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBOi WH(OpMaINMK, HAYYHO-TIOMYJSPHBIE MaTepHallbl), pacCMaTpUBaTh TJIOOATbHBIC
9KOJIOTUYECKHE TTPOOJIEMBI COBPEMEHHOCTH, (D)OPMHPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

yMEHHE CO037aBaThb COOCTBEHHBIC IHCHMEHHBIE W YCTHBIE COOOIICHHS, 0000mas
OMOJOTHYECKYI0O HMH(POpPMAIMI0O M3 HECKOJbKUX HCTOYHHKOB, TIPAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.



CTPYKTYPA ITPOI'PAMMBI

Pa3nensl mporpamMmbl COOTBETCTBYIOT PEKOMEHIOBAHHBIM HWHCTUTYTOM CTpaTeruu
pasButusa obOpazoBanus mo DenepanbHbIM 00pa3oBaTenbHbIM Tiporpammam  OOQO, HO
pacnpeneneHbl o rojaM oOy4YeHUs] B COOTBETCTBUM C YTBEPKICHHBIM Ha METOJIUYECKOM
coBemanuu yyurenen Y MK

OcHoBHOE co/iep:KaHue KoJsmnyecTBo 4acoB
10 xaacc 11 kaacc

buoJiorus kak Hayka 2

7KuBble CUCTEMbI M MX OPTraHU3alMs 2

XHMHYECKHI COCTAB U CTPOEHHE KJIETKH 7

KuzneneareJbLHOCTDh KJIETKH 7

Pa3MHOkKeHNEe U MHAMBUIYAJIbHOE PA3BUTHE OPraHU3MOB 5

HacnencTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB 8

Ceaexkuusi oprann3moB. OCHOBBI OHOTEXHOJIOTHH 3

Opranusm 13

Pa3zButne :xkn3nu Ha 3emire 8

Opranu3mMbl 1 OKpY:Kal0LIasi cpeaa 5

Teopus 3BoTIOUNH 8

Hroro 34 34
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JI.B.bapanosa B.I'. TonmyHoBa E.A.®penuens
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Yuurens: Hanauna A.C.

Kanennapno-temaTundeckoe 1JiaHmpoanue paspadateiBaercsi B coorBercTBHM ¢ PI'OC 00O m
DOIT 000, YMK, paccMOTPEHHBIM M YTBEPKICHHBIM HA METOAUYECKOM COBEIIAHUM YUHTEeH.

Jara DJIeKTPOHHbIE
Bun
Ne TPOBeTeHHsI Tema vboka Koua-Bo o (uudposrie)
mo | ITo o yp 4acoB ;:' o0pa3zoBaTebHbIE
IJIaHY dakry pecypchbl
Buojorus kak Hayka
1 IToBTOpEeHUE 1 O
B M Ibubmmorexa [IOK
HOJIOTHS B CUCTeME HayK. MeTolibl O3HaHUs https://m.cdsoo.ru/863¢6122
JKABOU TIPUPOJIBI.
2 Ipaktuueckas  pabora  «Hcnonbzoanue | 1 | O, Il
Ppa3IMYHBIX METOI0B npu W3y4YCHUU
OMOJIOTHYECKUX 00BEKTOBY
7KuBble cucTeMbl M UX OPraHHU3AI U
Ibudmnorexa LJOK
3 buosiornyeckne cuCTEMBI, MNPOLECCHI U HUX 1 O hitps:/im edsooru/863e6564
U3y4YCHHE
4 CraproBas TuarHocTHKa
XHMHYECKHHl COCTAB U CTPOEHHE KJIETKHU
o Ibudmmorexa LJOK
5 XUMHYECKHUHA  CcOcTaB KJIeTKu. Boma u 1 O hitps:/im.edsoo ru/g63e674e
MUHEPAIBHBIE COJIN
Ibudmmorexa LJOK
6 benku. CocTaB u cTpoeHne OEIKOB 1 O |itps:/m.cdsoo.ru/863c6b72
Ibubnmorexa [IOK
@DepMeHThl — OWOJIOTHUYECKHE KaTaau3aTopHI. hitps://m.cdsoo.ru/863c6b72
- JlaGopaTopHas paborta «3yuenue 1 lo.o
KaTJIMTHYECKOM aKTUBHOCTH (pepMEeHTOB (Ha ’
MIpUMEpPE aMIIIa3bl WK KaTala3bl)»
Ibubmmorexa [IOK
YFJIGBO,Z[H. HHHHHH 1 O https://m.edsoo.ru/863e6870
Ibudmnorexa LJOK
HyxknennoBeie kucinotel. AT® 1 O |itps://m.cdsoo.ru/863c6d5c
Ibudmrorexa LJOK
Uctopus u  MeToapl  M3Y4YEHHUsS  KIIETKH. https://m.cdsoo.rw/863¢6e88
10 Kinerounas teopus. Kinerka kak nenocTHas 1 o
JKMBasi CHCTEMa
o Ibubmmorexa [TOK
Ctpoenue 3YKApUOTUYECKON KJICTKH. https://m.cdsoo /863660
JlaGopatopHasi pabota «l3y4yeHue CTpOEHUs https:/m.edsoo.ru/863e716¢
11 KJIETOK pacTeHWH, IKUBOTHBIX, TPUOOB W 1 O, JI
OakTepuil TOJ MHKPOCKOIIOM Ha TOTOBBIX
MHUKpOMpenapaTax u ux OIMUCaHue»
KuznenesTeJLHOCTh KIETKHU
Ibubmmorexa [IOK
12 OOMeH BelecTB UM MeTab0au3M 1 O iipsy/m.cdsoo.ru863¢766¢
lbu6 OK
13 ®dotocuHTE3. XEMOCHHTES 1 Q [uobmorexall




https:/m.edsoo.ru/863¢7¢98
N bu6 K
14 9H€pI‘eTI/I‘IeCKHH 06MGH O hgpzl;l/ﬁ.e;;sic.)m/%%hae
> Ibubmmorexa [IOK
JKu3HEHHBIN HUKI KJIETKH. JleleHue KIETKHU. https://m.cdsoo.ru/863¢Tdcd
15 Murto3. JlaboparopHas pabora «Habmronenue 0.1
MHTO3a B KJETKaX KOHYMKA KOpPEIIKA JyKa Ha ’
TOTOBBIX MUKpOITpENapaTax»»
Ibubmmorexa [IOK
16 buocunTe3 Oenka. Peaknus  MaTpu4HOTO O htps:/im.edsooru/863e796¢
CUHTE3a
Ibudmrorexa LJOK
17 Tpancnsanus — 6uocunTes Genka O |itps:/m.cdsoo.ru/863¢796¢
18 KonTtponbHas padora 3a [ momyroaue K
Pa3mHoOkeHUe 1 MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB
Ibubmmorexa [IOK
19 Hexnerounsle GOpMBI JKM3HH — BUPYCHI O |itps://m.edsoo.ru/863¢7540
Ibudmnorexa LJOK
20 ®opmMBbl pa3MHOKEHUSI OPTraHU3MOB O |itps://m.edsoo.ru/863¢8166
N Ibudmnorexa LIOK
21 Meiio3 O
https://m.edsoo.ru/863e7f4a
Ibubmmorexa [IOK
OOpazoBaHrne H pa3BUTHE TOJOBBIX KIIETOK. https://m.cdsoo.ru/863¢81b6
2 OmnonorBopenue.  JlabopatopHas ~ paborta 0.1
«3yueHne CTpOEHHsI TIOJOBBIX KIJIETOK Ha ’
TOTOBBIX MUKpOITIpENapaTax»»
Ibudmrorexa LIOK
23 WuauBuayanbHOE pa3BUTHE OPraHM3MOB O |itps:/m.cdsoo.ru/863¢8436
HacJjieacTBeHHOCTh M U3MEHYMBOCTH OPraHU3MOB
Ibudmnorexa LJOK
24 'eneTuka — Hayka O HACIEICTBEHHOCTH H O https:/im.edsoo.r/863e8612
W3MEHUMBOCTH
Ibudmnorexa LJOK
25 3aKOHOMEPHOCTH  HACIEJOBAaHUS TPU3HAKOB. O https:/im.edsoo./863e8878
MoHorubpuaHoe CKperuBaHue
Ibubmmorexa [IOK
26 JurubpunHoe CKpeEIlUBaHUE. 3akoH O  https://m.edsoo.ru/863¢89a4
HE3aBHCUMOI'0 HACJIe0BaHUs MPU3HAKOB
Ibubmmorexa [IOK
CueruieHHOE HacJIeJIOBaHUE MIPU3HAKOB. hitps://m.cdsoo.ru/863¢8¢60
JlaGopaTtopHas pabota «l3ydeHue pe3ynbTaToB
27 MOHOTUOPHUIHOTO u TUTUOPUIHOTO 0O, JI
CKpelMBaHusl Yy Jpo30uibl Ha TOTOBBIX
MHUKpOIpenapaTax»
T H Ibubmmorexa [IOK
28 €HETHUKA II0Jja. acjIeOBaHHE MPU3HAKOB, O https:/im.edsoo r/863e8e60
CIIETIJIEHHBIX C ITOJIOM
Ibubmmorexa [IOK
N3MeH4uBOCTE. Henacnencrsennas hitps://m.cdsoo.ru/863c8efe
W3MEHYHBOCTbD. JlaGopaTopHas paborta
29 Wzydenne moauduKanMoOHHONH H3MEHUMBOCTH, 0O, JI
MOCTPOECHUE BapHaIMOHHOTO pana Hu
BapUALMOHHON KPUBO»
I'eneTnka yenosexa. Egsmﬁ.ﬁsi?rﬁ/smesws
30 O600menne no teme «HaciencrBeHHOCTE U (@)
M3MEHYUBOCTh OPTaHU3MOBY
31 HtoroBast KOHTpoJIbHAs paboTa K
Cenexuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHHU
Ibubnmorexa [IOK
32 Cernekiyst Kak HayKa U IpoLece O |itps//m.edsoo.ru/8639214
o Ibubmmorexa [IOK
33 Metonbl U JOCTUKEHHS CEIEKIMU PACTCHUN U O hitps:/im.cdsoo.r/863¢9214
JKUBOTHBIX
Ibubmmorexa [TOK
34 broTexHoI0rus Kak oTpacib IPOU3BOIACTBA O |itps://m.cdsoo.ru/863¢9336




YT1Bepxkaai: CoruacoBaHo: PaccmoTpeHno:

Hupexrop MAOY 3am.aupektopa MAOY
«CONI Ne152 r.Yemssonucka» «COI Nel52 r.YenssOuHCKa» Ha 3acemanuu MO
JI.B.bapanosa B.I'. TonmyHoBa E.A.®penuens

Temaruueckoe manuposanue 11 kiaace 2024/2025 yuyeOHbIi 1o
Yuurens: Hanauna A.C.

Kanennapno-temaTundeckoe 1JiaHmpoanue paspadateiBaercsi B coorBercTBHM ¢ PI'OC 00O m
DOIT 000, YMK, paccMOTPEeHHBIM M YTBEPKICHHBIM HA METOAUYECKOM COBEIAHUM YUHTEeH.

Bupg | DJexrpoHnbie
JlaTa npoBeaeHust ome | (Wadbposure)
o0pa3oBare/ibHbIE
Koa | Hou
. | pecypebl
Ne -BO HOM
Tema ypoka
m\n 4yaco | aedat
ITo nnany | ITo daxry
B ellb
HOCT
U
Opranuszm 13
1 [ToBTOpeHue 2 0)
2 [ToBTOpeHue
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4 HaCJIEICTBEHHOCTH I''Mennens. | 1 0O
[Ipaktuyeckas pabora 1. CocraBneHue
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XpOMOCOMHasi TEOpHs HACIEICTBEHHOCTH.
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I'ewetnka moma ® HacJeJOBaHuE,
7 cuerieHuoe ¢ moaoMm. Cocrasienune u | 1 O
aHaAJIM3 POJIOCIIOBHBIX YEJIOBEKA

I'eneruxa mnoJjia " HacjJaeq0BaHUE,
CUEIUIEHHOe ¢ mojoM, [Ipaktudeckas
pabora: CocraBieHue W aHaIU3
POIOCIIOBHBIX YETIOBEKA

MyTareHsl, WX BIMSHAC HA 3J0POBbE
9 yenoBeka. Hacmencrsennble  OosesHu | 1 O
YeJIOBeKa, MX MPUYHUHBI U TPO(HIIaKTHKA

ILOMGCTI/IKaI_[I/IH n CCICKIHA: OCHOBHBIC
METOJAbI U JOCTHKECHU

10

buorexnonorus: JOCTHIKCHHUA n
MEPCICKTUBLI PA3BUTHA

11

12 O06001IeHrEe U cucTeMaTH3aIus 3HaHuit mo | 1 O




TeMaM: «BHOIOTHS KaK KOMILICKC HAayK O
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13 KonrponsHas pabora K
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o MOP(OJIOTUUECKOMY  KPUTEPHIO. u/subject/lesson/
JlaGopatopnass pabGora 1 «Omnucanue 1 4949/
(CHOTHIIOB  pacTCHHUH W  JKUBOTHBIX
YensOuHCcKoi obnactu o
MOP(}OITOTHYECKOMY KPUTEPHIOY
17 JIBHoKyIME CUIIBI 3BOJIFOLIMH, UX BIIUSIHUE hitps://resh.cdu.r
a FeH};LEOH HOMVILs HHH ’ O u/subject/lesson/
A ony 5388/
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19 Mmuoroob6pasue OpraHHU3MOB KaK https://resh.cdu.r
o3 nLTan - p O u/subject/lesson/
pe3y HH. 3874/
20 Msoroo0pasue OpPTraHU3MOB KaK https://resh.edu.r
pesynapTaT  dBomonMu.  JlaGopaTopHas u/subject/lesson/
pabota: «Onucanue MpPUCIOCOOICHHOCTH JI, 0 | 5395/
Opramm3Ma W €€  OTHOCHTEJILHOTrO
XapakTepay
21 [Tpunnune! KIaccudukanum, CiCTeMaTHKA 0)
PasButne xu3nm Ha 3emie
22 ['unore3pl MPOUCXOXKACHUA IKU3HU Ha https://resh.edu.r
Jeme p a O u/subject/lesson/
' 4951/
23 https://resh.edu.r
OcHoBHBIE STarbl ABOJIIOIINH .
OpraHM4ecKoro Mupa Ha 3emiie © wsubject/lesson/
P 3906/
24 DBOJIIOLMS YeNIOBEKa (AHTPOIIOTeHE3) 0)
25 https://lesson.ed
Pacel denoBeka, WX TPOHUCXOXKICHHE U u.rw/lesson/6bft
N, : P A O | 6946-b615-
A 49a6-a4¢9-
Sab6cae58048
26 O06o001IeHre U cucTeMaTH3aIisl 3HAHUH 110
temaM «Teopust »Bomtonumy, «Pa3zButue K
YKW3HU Ha 3eMIie».
KontponbHas padora
OprasusMbl 1 OKpY:KAKOIIas cpeaa
https://lesson.ed
27 buoreonenos. Ikocucrema. 0] P

w.ru/lesson/c7¢c5




7f3a-ed3{-4459-

bc73-
8991ft6efdc7b
28 Buoreorenos. DKocucTema.
Jlabopatopnast ~ pabora:  «BblIsiBIeHHE 1.0
MPUCIIOCOOTICHUN OPraHU3MOB K BIMSHUIO ’
Pa3TMYHBIX IKOJIOTHIECKUX (HaKTOPOBY
29 https://lesson.ed
Coxpanenne  Ouopa3zHOOOpa3usi  Kak u.rwlesson/b73f
OCHOBA YCTONYMBOCTU SKOCHCTEMEL. © be29-b7a7-
45d9-99fa-
10cef05e1d95
30 Coxpanenne  OuwopasHOOOpaszusi  Kak 0
OCHOBA YCTOMYMUBOCTH IKOCHUCTEMBI.
31 Crtpykrypa Ouocdepbl. 3aKOHOMEPHOCTH 0
CyIIeCTBOBaHMS OHochephl.
32 N3ydyeHue OSKOJOTMYECKUMX — aJanTauui
YeJI0BEKa.
OneHka aHTPOMOTEHHBIX W3MEHEHUU B
pUPOJIE.
33 https://lesson.ed
u.ru/lesson/6231
[TpoGieMbl YCTOMYUBOTO Pa3BUTHS O 556e-13f5-4ffe-
ba2a-
21a490fd5156
34 https://lesson.ed
u.ru/lesson/c2cc
O06001eHne 0] b94a-5b5d-
4b61-b56b-
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puiaoxenne 1
HopMaTtuBHO-nnpaBoBoe obecneyeHue

®enepanbHblil 3ak0H 0T 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepanum»
(B penakiuu ot 24.09.2022 Ne 371-D3);

Vka3 Ilpesunenta Poccuiickoit @enepannu ot 21.07.2020 Ne 474 «O HaUMOHAJIBHBIX LIEJSAX
pazButus Poccuiickoit @enepannu Ha nepuoa 10 2030 roga;

[Ipuka3z MunucrepctBa mnpocsemeHuss Poccuiickoin Penepanun ot 11.02.2022 Ne 69 «O
BHeceHUU n3MeHeHui B [Topsiiok opraHu3aiuy U OCYIIECTBICHUSI 00pa30BaTEIBHON NesITEbHOCTH
10 OCHOBHBIM 00111€00pa30BaTEIbHBIM MTPOrpaMMaM — 00pa30BaTENbLHBIM MPOTpaMMaM HadyaabHOTO
00IIIero, OCHOBHOTO OOIIEr0 W CpegHero oOmero oOpa30BaHUs, YTBEPXKACHHBIA IPHKA30M
MunucrtepctBa npocsenienus: Poccuiickoit @eaepanunu ot 22.03.2021 Ne 115»;

[Ipuka3z Munnpocsemnienusi Poccun ot 18.05.2023 Ne 371 «O6 ytBepkaeHun deaepaabHOn
00pa3oBaTeNbHON MPOrPaMMbl CPETHETO 00IIIEeT0 00pa3oBaHUsY;

[Tpuka3z MunuctepcTBa obpazoBanusi u Hayku Poccuiickoit deneparuu ot 17.05.2012 Ne 413
«O06 yTBepxkaeHUU (enepaIbHOro TOCYIapCTBEHHOTO O0pa3oBaTENbHOIO CTaHAApTa CPEIHEro
obmiero oopazoBanusy» (B pemakiuu npukasza Ne 732 ot 12.08. 2022 rona);

[Ipuka3z MunucrepctBa npocsemenus Poccuiickoit ®eneparuu ot 20 mas 2020 1. Ne 254 «O6
YTBEPXKACHUH (elepalbHOTO TEpeyHsT YYeOHMKOB, JMOMYIIEHHBIX K HCIOJB30BAHUIO TIPH
peaiu3allii  MMEIOIIUMX TOCYJAapCTBEHHYIO  aKKpeOUTalMio  00pa3oBaTelbHBIX  MPOTPaMM
Ha4yaJlbHOTO O0OIIEer0, OCHOBHOTO OOIIEr0, CPEAHEro OO0IIero o0pa3oBaHUs OpraHU3AIMIMH,
OCYILIECTBISIOIUMHU 00Pa30BaTEIbHYIO IEATEIbHOCTDY;

[Ipukaz MunucTepcTBa mpocBemenuss Poccuiickoit ®eneparuu ot 28.02.2022 Ne 96 «O06
YTBEPKJICHUH TMEPEUHs] OpraHu3aluil, OCYIIECTBISIONINX HAYYHO-METOJIUYECKOE U METOJUYECKOE
obecriedeHre 00pa30BaTENbHON AEATENBHOCTH 10 Pealn3alMi OCHOBHBIX 00I1e00pa3oBaTelbHbIX
MPOrpaMM B COOTBETCTBUU C (peiepalIbHBIMU TOCYAapCTBEHHBIME 00pa30BaTEIbHBIMU CTAHIAPTAMHU
0011eTo 00pa3oBaHUY;

ITocranoBnenue ['maBHOro rocygapcTBEHHOro caHuTapHoro Bpada Poccuiickon denepanuu ot
28.09.2020 Ne 28 «OGO6 yrBepxaeHuu canutapHbix mpaBun CII 2.4.3648-20 «CanuTtapHO-
SNUAEMHUOJIOTHYECKHE TpeOOBaHUA K OpraHu3alusM BOCIHUTAaHUA M OOy4YeHUus, OTAbIXa H
03I0POBJICHUS I€TEN U MOJOJCKN;

IIpukaz MunuctepctBa mpocBemenus P® ot 02.08.2022 Ne 653 «OO0 yTBepkaeHUH (eaepaabHOTo
NEepeUHs JJCKTPOHHBIX O6pa3OBaT€IIBHBIX PECYpPCOB, AOMYHMICHHBIX K MCIOJb30BAHUIO IIpU pCalnu3aliun
HUMEIOIIUX TOCYAapCTBEHHYIO aKKpeAUTaIuio o0pazoBareibHbix nporpamm HOO, OO0, COO».

[Tpuka3z Munnpocsemenus Poccun ot 06.09.2022 No 804 «O06 yTBepX IACHUU TIEPEUHS CPEIICTB
oOyueHHUsl U BOCIUTAHUS, COOTBETCTBYIOIIMX COBPEMEHHBIM YCIOBHUSM OOy4YeHUS, HEOOXOIUMBIX
IpU OCHAIIEHWH oOIIe00pa30BaTeIbHBIX OpraHu3allMi B LEISIX pealu3allud  MEpOINpHUSITHIA
rocynapcTBeHHOU mporpamMmbl Poccuiickoit @enepannn "PazButre oOpazoBaHus", HallpaBICHHBIX
Ha cojaelcTBUEe co3daHui0 (co3maHue) B cyObekrax Poccmiickoit  ®exepanuu  HOBBIX
(IOTIOMHUTENBHBIX)  MeCT B 00meoOpa3oBaTeNbHBIX  OpraHW3alUsX,  MOJCPHU3AIUIO
MHOPACTPYKTYpbl 00IIero oOpa3oBaHUs, IIKOJBHBIX CHCTEM O00pa3oBaHUsA, KPUTEPHEB €ro
dbopmupoBanus u TpeOOBaHW K (YHKIMOHATHLHOMY OCHAICHHIO OO0Ie00pa30BaTeIbHbBIX
OpraHM3aluii, a TakKe OIpeAeeHN HOpMaThuBa CTOMMOCTH OCHAIIEHUS OJHOTO MecTa
oOyuarolerocsi yka3aHHbIMU CpeJICTBaMU O0yU€HHUs U BOCTIUTAHUSY;

[Tucemo MunucrepcTBa 00pa3oBanus U Hayku YensOuHckon obmactu oT 25.05.2023 r. Ne 5472
«O0 0COOEHHOCTSIX MpenojaBaHus Y4eOHBIX NPEIMETOB IO 00pa3oBaTeIbHBIM IpOTrpaMMaM B
coorBercTBUM ¢ 00HOBNEHHBIME POIT HOO, OO0 u COO B 2023/2024 yue6HOM romy»;

[Tucemo MunucrepcTBa oOpa3oBanus U Hayku YensOuHckoi obmactu ot 25.05.2023 1. Ne 5474



«O0 0COOEHHOCTSIX TpeNoJaBaHusl y4eOHBIX TPEIMETOB IO 00pa3oBaTEIbHBIM IporpaMMaM B
cootBeTcTBUH ¢ 00HOBIEHHBEIM OI'OC COO u ®OIT COO B 2023/2024 yueOHOM TOIy».



IMpuioxenue 2

Y4eOHO-MeTOAMYECKHIT KOMILIEKC peAMeTHOH 00acTH « EcTecTBeHHO — Hay4YHbIe peIMeTh» Ha

2023/2024 y4eOHbI 101
Kitacc | YueOuuk Meroanyeckoe U IUNaKTHIECKOE 00eCIIeYeHNE
10 buonorus. 10 knacc. basoswiii | [laceunux B.B., IlIBenos I'.I'., EbumoBa T.M. buomnorus.

YPOBEHb.

JIuHug KU3HU. buonorusa. 10
Kjacc: yuel. ans obuieoOpa3oBar.
opraHu3anuii: 6a30BbIii ypoBeHB/ B.
B. Ilaceunuk u np. nox pen. B. B.
[Taceunuka. — M.: IlpocBenienue
2020

[Moypounsie pazpadotku. 10-11 k1. YrayOneHHbIH ypOBEHb
buonorus. 10 knacc. ba3oBelii ypoBeHb. YueOHOE mOcoOHeE.
Astop: [Taceunuk B. B., Kamenckuii A. A., Pyomos A. M. u
np. / Ion pen. [Taceunuka B. B.

Y4eOHO-METOIMYECKUI KOMILJIEKC MO OMOJIOTHMH IMOJHOCTBIO COOTBETCTBYET TpeboBaHusM DenepanbHOro

rOCYJapCTBEHHOTO 00pa30BaTEeNLHOIO CTaHIApTa CPEIHEro O0IIero 00pa30BaHus, BXOIUT B (enepaabHbII
nepeueHb y4eOHMKOB M y4ueOHbIX mocobuii Ha 2023/2024 y4eOHBIN TOA M OOEcCreurBaeT peau3aluio
paboyeii mporpaMmel.




IMpuioxenne 3

XapaKkTepuCTHKA OLEHOYHBIX MATEPHAJIOB
[1naHnpoBaHue KOHTPOJIS M OLIEHKH 3HaHUM ydanuxcs 10-ro knacca

DopMbI KOHTPOJIA 1 monyroaue 2 noayroaue ron
KOJINYECTBO KOJINYECTBO KOJINYECTBO

Koutpo | urorossie 1 1

JIbHBIC

paGoTEI TEMaTH4YECKUE 2 2

[1naHnpoBaHue KOHTPOJIS M OLIEHKH 3HaHUM ydanuxcs 11-ro knacca

DopMBbI KOHTPOJIA 1 nomyroaue 2 nomyroaue roJ
KOJINYECTBO KOJINYECTBO KOJINYECTBO

Koutpo | urorossie 1 1

JbHBIE

paGoTHI TEMATU4YECCKHE 2 2

B xone usydyenus kypca 6mosnoruu 10,11 K1accoB mpenyCMOTPEH TEMAaTHUYECKUH W UTOTOBBI KOHTPOJIb B
(opmMe KOHTPOJIBHBIX paboT.

HcTounuku OLICHOYHBIX MaTE€pHaJIOB

No /1 | HasBaHue ABTOp BrIxonHbIe TaHHBIE
1. | O6mmas 6uonorus. ba3oBerii [Taceunuk B.B., IlIBenos | McTounuxk: https://rosuch
ypoBeHb. 10-11 kiacc. I'T., Edpumona T.M. ebnik.ru/material/obshch

aya-biologiya-bazovyy-
uroven-10-11-klass-
metodicheskoe-posobie/

Mertonnueckoe mocooue

[IpencraBnenHsle B paboueil mporpamMme OIEHOYHbIE MaTepHalibl COOTBETCTBYIOT TpeOOBaHUIM
®OI'OC u BXOAAT B MEPEUCHb  OpraHU3alMid, OCYIIECTBISIONUX BBIMYCK Y4€OHBIX MOCOOWIA, KOTOpHIC
JIOTTYCKAIOTCS K MCIIOJIb30BAHUIO MPU PeaU3aIlii  MPOTPaMMBbl TT0 OMOJIOTHH CPETHETO (TIOJTHOTO) 00IIeTo
o0Opa3oBaHusl.



puioxenne 4
Peasmnzanus pado4eilt nporpaMmsl

onosI0rNN AJIs oﬁyqamumxca C OrpaHuIY€HHBIMHA BO3MOKHOCTAMMU 310POBbA

Peanu3anus pabodel mporpamMmMsl Ui 0Oy4arOlIMXCsl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU
3I0pOBbsSI COOTBETCTBYET COJIEPYKAHHMIO pabodell MporpaMMmbl 1O OMOJOTHU C Y4eTOM TpeOOBaHMHA K
IUTAHUPYEMBIM pe3ylbTaTaM OCBOCHHS yuyeOHOro mpenmeta. [Ipu 3ToM CKOppEeKTUPOBaHBI OLEHOYHBIE
MaTepuaigbl B 4YacTH oOObeMa 3aJaHuil UIs BBHINOJHEHUS M BpeMs BbINOdHeHus. [Ipum moxpbope
coJiepKaHusl 3aHATHH 1Mo Ouonoruu Uit ydammxcs ¢ OB3  yuuTsiBaroTcs, ¢ OHOM CTOPOHBI, TPUHITHIL
JOCTYITHOCTH, @ C APYroi CTOPOHBI, HE JOIMYCKAIOTCS U3JIHUILHEr0 yrnpolieHus Matepuana. ConepxaHue
CTaHOBUTCA 3(P(PEKTUBHBIM CPEACTBOM aKTHUBHU3ALMM Y4eOHON NESATEIbHOCTH B TOM CIy4ae, €ClIM OHO
COOTBETCTBYET IICUXUYECKUM, HHTEIIEKTYaIbHBIM BO3MOXHOCTSIM JETEH U UX MOTPEOHOCTSIM.

B xonme oOydyeHus OMOJIOTMM NMPUMEHEHUE CPEJCTB AKTHBM3ALMU Yy4eOHOW AEATENbHOCTU
SBIISICTCS. HEOOXOAMMBIM YCJIOBHEM YCIEIIHOCTH Mpoliecca 00ydeHus mKoIbHUKOB ¢ OB3.

IIpu pabore C O00ydJalomMMHCA C OrPAaHUYEHHBIMH BO3MOXHOCTSMHU 3I0POBbS
COOJIIOTAIOTCST 0OIITMe MPUHIIUIIBI U [TPaBHJIA:

1). MuauBuyalibHBIA MOAXOJ K KOKIOMY YUCHUKY;

2). IlpenoTBpalieHue HACTYIUIEHUS YTOMJICHMsI, HCIOJb3ys JUIsl 3TOr0 Ppa3HOOOpa3HbIe
cpeAcTBa (4epeloBaHME YMCTBEHHOM M TNPAKTHYECKOM [EATEIbHOCTH, NPENOJHECEHUE Marepuasa
HEOOJIBIIMMHU /103aMH, HCIIOJIb30BAaHUE HHTEPECHOIO M KPAacOYHOro JUIAKTUYECKOr0 MaTepuaya |
CPENICTB HATJISTHOCTH),

3). Hcnonb30BaHue METOAOB, aKTUBU3UPYIOIINX MTO3HABATEIBHYIO JACSITEIBHOCTD yHaluXCs,
Pa3BUBAIOIIMX MX YCTHYIO U IUCBMEHHYIO pedb U (POPMHUPYIOIUX HEOOX0AUMBIEC yueOHbIC HABBIKH;

4). IlposiBnenue menarorudeckoro takra. IlocrosHHOE mooulpeHHe 3a MaleHIINe YCIEXH,
CBOEBPEMEHHAs U TaKTHUYECKasi TOMOIIb KaXJIOMYy peOEHKY, pa3BUTHE B HEM Bephbl B COOCTBEHHBIE CHIIBI
¥ BO3MOXXHOCTH.

OddeKkTUBHBIMU TTpHEMaMU  BO3JICHCTBHS Ha 3MOIMOHAIBHYIO W TO3HABATEIBHYIO chepy
JieTell C OTKJIOHEHUSIMU B Pa3BUTHH SBIISIOTCS:

- UTPOBBIE CUTYAIUH;

- JUIAKTUYECKUE HIPbI, KOTOPbIE CBSA3aHbl C IOHWCKOM BHMJOBBIX U POJOBBIX IPU3HAKOB
IPEIMETOB;

- UTPOBBIC TPEHUHTH, CIIOCOOCTBYIOIINE PA3BUTHIO YMEHUS OOIIATHCS C IPYTHMU;

- MICUXOTMMHACTHKA W pPEeJaKcalus, MO3BOJSIOIUE CHATH MBIIICYHBIC CIa3Mbl M 3a’KUMBI,
0CcO0EHHO B 00JIACTH JIUIIA U KUCTEH PYK.



IMpuaoxenne 5

Peasn3anus HAIHOHAIBbHBIX, PETHOHAJIBHBIX H 3 THOKYJIbTYPHBIX 0CO0€HHOCTEI
NPHU U3YYEeHUH OMOJIOTHH

B paGoueii mporpaMme Y4YHMTBIBAIOTCH HAllMOHAJIbHBIE, PETHOHAIBHBIE U ATHOKYJIBTYPHBIE
0COOEHHOCTH.

HopMaTUBHBIMH  OCHOBaHMSIMM Yy4eTa TaKUX OCOOCHHOCTEH B COJEpKaHUM OCHOBHBIX
oOpa3oBarenbHBIX TMporpamMMm sBisitorcss DenepanbHblii  3akoH «O0 oOpazoBanmu B Poccuiickoit
Oenepaunn» U QenepanbHbIE rocynapcTBeHHble 00pa3oBaTeNibHbIE CTaHAAPTHI CPEIHEro OOIIero
oOpazoBanus. B coorBerctBumM ¢ TpeboBanusimu  DPI'OC B obOpazoBaTenbHBIE TPOTrPaAMMBbI BKIIOUYEHBI
BOIIPOCHI, CBSI3aHHBIE C YUETOM HAIlMOHAJIBHBIX, PETHOHAIBHBIX U 3THOKYJIBTYPHBIX OCOOCHHOCTEH.

B cootBerctBum ¢ Ilpukazom MunuctepcrBa U o0pa3oBaHUs W Hayku YensOMHCKOW 0OJacTu OT
30.05. 2014 No01/1839 «O BHeceHMM U3MEHEHHWH B 00nacTHOW Oa3WCHBI yYeOHBIA TIUIAH JUIS
o0pa3zoBaTeNbHBIX OpraHu3auuil YerstOMHCKON 00JIaCTH, pealn3yIOIIUX MPOrpaMMbl OCHOBHOTO OOIIETo U
cpenHero ooOmiero obpa3zoBaHus» Npu peanuzanuu DenepalbHOrO rocyAapCTBEHHOTO 00pa30BaTENbHOTO
CTaHJapTa AJs U3Y4YEeHHs HAIlMOHAJIbHBIX, PETHOHAIBHBIX U 3THOKYJIBTYPHBIX OCOOCHHOCTEH B MPEIMETHOE
conepkanue ¢ BbiaeneHueM 10-15% ydeGHOro BpeMeHM OT OOIIEro KOJIMYECTBAa YaCOB HMHBAPUAHTHOM
YacTH.

BritoueHne HaAIMOHAJIBHBIX, PETHOHAJBHBIX W ATHOKYJIBTYPHBIX OCOOEHHOCTEH comepikaHus
oOpa3zoBaHusl oboramiaer oOpa3oBaTeNbHBIC €M M BBICTYNAET BAKHBIM CPEICTBOM BOCHHUTAHUS U
00y4eHHs, UCTOYHMKOM paCIpPOCTPAHEHHUs] O J>KU3HM pPETHOHAa M BCEH CTpaHbl. Ydaiiuecs MNOIy4aroT
pealbHyl0 BO3MOXHOCTb IIPUMEHEHMS IIOJYyYEHHBIX 3HAaHUM M YMEHHMM Ha npaktuke. Peammsanus
HAIIMOHAJIHO-PETHOHAIIBHOTO ~ COJepKAaHUs ~ OOpa3oBaHMsI  OCYILECTBIIACTCS  MyTeM  BKJIFOUYEHUS
pPErHMOHAJIBHOTO MaTepuaja B COJEpP)KaHHE COOTBETCTBYIOHIMX TeM YpokoB. OTOOp HalMOHaIbHO-
PETHOHAIBHOTO COJEP)KAaHUSA M3y4aeMbIX BOMPOCOB IPOU3BEICH B COOTBETCTBHU C PEKOMEHIAIUSIMU
UUIHIKPO u MeTOguYeCKMMH pPEKOMEHJAUMSIMU IO MCHOJIb30BAHUIO HAIMOHAIBHO-PErHOHAIBLHOIO
cojepkaHusi OCHOBHOTO oOpa3oBanus. Crioco6 BBenennss HPDO B ypouHyro NeSITETbHOCTh — BKIIIOUCHHE
HAIIMOHAJIBHBIX, PErHMOHAJIBHBIX M ATHOKYJIBTYPHBIX OCOOCHHOCTEH B coOJepKaHue paboyux Mporpamm
y4eOHOTro MpeaMeTa Ha OCHOBE IPHHIMIIOB HHTETPAllMH, COMOCTaBICHUS (DAKTOB U TEOPETHUYECKHX
MI0JIOKEHUH, TIPU ’TOM MHBAPUAHTHOE U PETHOHAIIBHOE COAEPKAHUE TOMOIHSIIOT APYT ApyTra.

Nzyuenne HPDO Ha ypokax OHOIOTHHU MPeTyCMOTPEHO 0a3uCHBIM yueOHBIM IutaHoM. [IpenmMeTHbie
pe3ynbTaThl OCBOEHHUS yueOHoro mpenmera «buomnorun», oTpaxkaroniye HallMOHAJbHbBIE, PETUOHAIBLHBIE U
STHOKYJIBTYPHBIE OCOOCHHOCTH:

- (opmupoBaHue TmpeACTaBICHUNH O OWONOTHUH, €€ POJM B JKU3HU € MPOPECCHOHATBHON

NEeSTeIbHOCTH  4YeJIOBeKa, HEOOXOJUMOCTh TPUMEHEHUS MaTeMaTHYeCKHX 3HaHUM [Jid  pelieHus
COBPEMEHHBIX NMPAKTUYECKUX 3a]ad YEJIOBEUECTBA CBOM CTpaHbl M POJHOIO Kpas, B TOM UYHUCIE C Y4ETOM
pbiHKa Tpyaa YensOunckoil obmactu. [laHHbBIN pe3ynbTaT GopMHpYyETCsl B pe3ysbTaTe U3yueHUs] UCTOPUU
OMOJIOTUH, JOCTHXKEHUH B 00JAacCTH SKOHOMHUKH, HAyKH W KYJIbTYPBI, PEIICHHs 3a1ad C MPaKTHYECKUM
CoZiep)KaHUEM, pEIIeHHs 3a/Jad Ha COIMOCTABJICHHE HCTOPUYECKHX (DAaKTOB, YHCIOBBIX XapaKTEPUCTHK
Han0oJiee 3HAYMMBIX 0OBEKTOB CTPaHBI U 00JIACTH U T.11.;
- OBJIaJlCHUE OCHOBHBIMH HAaBBIKAMHM TMOJIYYECHHUS, TMPUMEHEHUS MHTEPIpPETalud U Mpe3eHTalHUU
nH(pOpMaLUd MaTEeMaTHUYECKOTO COJEpKaHUs, MCIONb30BAHHUS MAaTEMaTHYECKUX 3HAHWU B MOBCEIHEBHOM
KHU3HU MIPU U3YyYEHUH APYTUX MPEeAMETOB, (POPMUPOBAHUE MPEACTABICHUI O pealbHOM CEKTOPE IKOHOMUKH
U peIHKe Tpyna YensOuHckoi obmactu. [t JOCTHIKEHUS 3TOro pe3ylibTaTa 1esecoo0pa3Ho UCIONb30BaTh
CTaTUCTHUYECKUI MaTepual, XapakTepu3yIoLuii ropoJi, 00JacTb U CTPaHy B IIEJIOM, a TAK)KE BRIOUPATH TEMBI
MIPOEKTHOM M HCCIEeNOBATEIbCKON IESATENbHOCTH; OTPaKAIOUIME CHEHU(PHUKY SKOHOMHKM U PbIHKAa TpyJa
pETHOHA U CTPaHBbl;



- (QopMupoBaHue TPEACTABICHHH 00 OCOOCHHOCTSIX JEATECILHOCTH JIIOJCH, BEOyIIeH K pPa3BUTHIO
MPOMBIIJICHHOCTH POJHOTO Kpasi, OCBOCHHS CHCTEMbl MaTEeMAaTWYECKMX 3HAHWUU I TOCIEIYIOIIEro
W3YYCHUS TUCIHIUIMH HEOOXOIUMBIX [UIS TIOJMYYCHUS WH)KEHEPHBIX W TEXHHUYECKUX CIEIHATbHOCTEH B
YUPEKACHUSAX CUCTEMbI CPETHETO U BBICHIETO MPO(GECCHOHATBLHOIO 00pa30BaHMs U JJIsi CaMOOOpa30BaHMUA.
HOHY‘-IGHI/IG 9TUX PE3YJIbTATOB BO3MOKHO, B TOM YHUCIIC 4YCPC3 MIMPOKOC BOBJICUCHUC MIKOJBHUKOB B
JOCTYIMHYI0O UM Y4eOHYIO HCCIIEJIOBATEIbCKYI0 M MPOCKTHYIO AEATeIhHOCTh B 00JacTH OHOJOTHH II0
pPETHOHAIBHON TeMaTUKe; BOMPOCHI OMPEACTICHUS YIallUMHUCS CBOCTO MecTa B paboueli )Ku3HU (Harpumep,
«PBIHOK Tpyna B Kpaey», «PernoHanbHbIC BY3bl: IPOILIOE M COBPEMEHHOCTHY) U T.II.



IIpunioxenue 6

Peanu3anusi BOCHUTATEJIHLHOT0 MOTEHIMAJIA Y4eOHOT0 npeaMeTa «buoJiorus» Ha ypoBHe
cpeaHero o0uero o0pa3oBanus

Peanu3anus BOCOUTATENBHOTO MOTEHIMANIA HA YpOKaxX OMOJIOTHUH MPOUCXOIUT C MOMOIIBIO
oTOOpa cojiepaHusl MaTepuaia, COBEpPIICHCTBOBAHUS CTPYKTYphl YpOKa U OpraHU3allMid KOMMYHHKAIUH C
yUaIUMHCS.

. dbopMupoBaHHEe TpeACTaBiIeHUE 00 yCTpoiicTBe Mupa, (popMUpOBaHHWE OCHOBHBIX
(GbyHIaMEHTAJIbHBIX B TOM 4HCJe OMOJOTHYECKUX 3aKOHOB, YMEHHE UX aHAJIM3UPOBATh, MHTEPIPETUPOBATD,
MIPUMEHSITh, YMETh IPOTHO3UPOBAThH PA3BUTHE CUTYAIIMH U HAXOJUTh ITYTH PEIICHHUS;

. peanu3aIio UCTOPUYECKOTO MOJIX0Aa, KOTOPHIH MO3BOJIIET PACKPBITH COJEpKaHUe (PU3UKH,
KaK COCTaBHOH 4YacTH MHUpPOBOIl 00IEYeTOBEYECKOM KyNIbTYphl, a TaKXXe I0Ka3aTh y4aluMmcs oO0Iue
3aKOHOMEPHOCTH U MPUHIIUITBI HAYYHOTO TIO3HAHMS,

. pacKpbITUE YEJIOBEUECKOro cMmbicia Hayku o llpupone, Tak Kak ucTopusMm (Gopmupyer
Hay4YHOE MHUPOBO33pEHUE, pa3BUBA€T HMHTEpEC K HayKe, CIOCOOCTBYET IOBBIINICHHIO KadecTBa 3HaHUH,
[IOMOTaeT HPaBCTBEHHO BOCIUTHIBAThH yUYAIIMXCS, COBEPIICHCTBYET METOAMKY MPErnoJaBaHusl OMOJIOTrUH;

. 000CHOBaHHWE HAy4yHOTO, (MIOCOPCKOT0O W METOAOJOTUYECKOTO0 3HAaYeHUs Y4eOHOTo
MaTepuasa 1 BIIBICHHE €ro BaXKHOCTH; PACKPBITHE [IEHHOCTHBIX aCIIEKTOB aCTPOHOMUU KaK HayKH; aHallu3
IEHHOCTH CaMOM JKM3HU M TpoOJeMbl caMopealu3allii JUYHOCTH YelloBeKa Ha MpUMepax TBOPUECTBA
BBIJIAIOIINXCS YUEHBIX — (PU3UKOB, a CIEI0BATEIbHO BOCHUTAHUE MATPUOTH3MA, MPEXKIE BCETO, CBA3AHO C
BOCIIUTAaHUEM OJIaroIapHOI MaMsATH K TepOMYECKOMY MPOIIIOMY HAIIETo HAapoaa;

. (dbopMHpOBaHNE COBPEMEHHBIX HAyYHBIX B3TJISI0B Ha 3KOJOTMYECKHE MPOOIIEMbl, TOHUMaHHE
UX 3HAYMMOCTH B YCJIOBHUSAX CTPEMHTEIHHO PA3BHBAIOIIETOCS B MHpE HAYYHO-TEXHMUYECKOTO Mporpecca,
MOKa3bIBaTh HAay4YHO OOOCHOBaHHBIE CIOCOOBI YMEHBIICHHUS BPEIHOTO BO3JEUCTBUSA XO3SIMCTBEHHOM
NesITeIbHOCTH YeNlOBeKa Ha IPUPONY, 3HAKOMCTBO YYalIUXCS C COBPEMEHHBIMH METOJAMU HM3YyYEHUS U
OXpaHbl IPUPOJIbI, 000OLIUTH MOTYUCHHBIE Ha IPYTUX YPOKaX 3HAHMUS;

. peleHre 3a/1a4, WHTEPECHBIX IO COJIEPKAHUIO, OOTraThIX HAESIMH, HMEIOLINX HECKOJIBbKO
CIOCOOOB pEIICHHUs, KOTOpBIC BBHINOJHIIOT HAa ypOKax Yydalluecs, B TOM YHCJIE M PEIICHHE 3a/1ad C
HKOJIOTUYECKUM COZEP KaHUEM, KOTOPBIE Y YUAILXCsl BBI3BIBAIOT OOJIBIION HHTEPEC;

. NpUBJICUCHNE BHUMAHHS OOYYalOUIMXCS K IIEHHOCTHOMY AacleKTy M3y4aeMbIX Ha YpOKax
SIBJICHUH, OpPraHu3aIiio UX padoThl C TMOJy4aeMOM Ha YypOKe COIHAJIbHO 3HAUYMMOW HHGpOpMamuen —
WHUIMUPOBAaHUE €€ OOCYKIeHUs, BBICKA3bIBAHHUS OOYYAIOIIMMHUCA CBOET0O MHEHHS IO €€ TIOBOAY,
BBIPaOOTKH CBOETO K HEH OTHOIICHUS;

. JNEMOHCTPALMIO O00YyYarolmIMMCsl MPUMEPOB OTBETCTBEHHOTO, TPa)KIaHCKOTO MOBEACHUS,
MIPOSIBJICHUS YeTIOBEKOIIOOUS U T0OPOCEpACYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIUX TEKCTOB JJISl YTEHUS,
3aja4 s pelieHus], POOJIIEMHBIX CUTYAIMH /U1 00CYXK/IEHUS B KJlacce;

. NpUMEHEHHEe Ha  YpOKaX HHTEPaKTUBHBIX (opM  paboTel ¢  OOYYarOIIUMHCS:
MHTEJUIEKTYaJIbHBIX UIP, CTUMYJIUPYIOMIKUX TO3HABATEIbHYI0O MOTUBALIMIO O0YYarOIIUXCS; TUAAKTUIECKOTO
TeaTpa, I/e IMOJYyYCHHbIE Ha YpOKEe 3HaHUs OOBITPBIBAIOTCS B TeaTpajbHBIX IMOCTAHOBKAX; JAMCKYCCHUH,
KOTOpbI€ Jai0T OOydyarolmUMCs BO3MOXKHOCTh HPUOOPECTH OMBIT BEIEHUS KOHCTPYKTUBHOTO JHajora;
IpynmoBoit paboThl WM pabOThl B TMMapax, KOTOpbIE ydyaT OOYy4YalIIMXCSd KOMaHAHOW paboTe u
B3aMMO/ICHCTBUIO C IPYTUMU 00y4YaIOUMMUCS;

. WHUIMUPOBAHUE U TOJIEPKKY HMCCIIEI0BAaTENbCKOM NEATEIbHOCTH 00YYaroIMXCs B paMKax
peanu3ai MU MHIUBUIYaJIbHBIX U TPYNIOBBIX MCCIEA0BATEIbCKUX MPOEKTOB, YTO JACT O0y4YaromIUMCs
BO3MOYKHOCTh TPUOOPECTH HAaBBIK CAMOCTOSATENBHOTO PEIICHUS TEOPETHYECKOM MpoOIeMbl, HaBBIK
TeHEePUPOBAHUS U OPOPMIICHHUS COOCTBEHHBIX HJICH, HABBIK YBaKUTEIBHOTO OTHOIICHUS K UYXKUM HIESM,
oopmiIeHHBIM B paboTax Jpyrux MccleaoBaTelNeil, HaBbIK MyOJIMYHOTO BBICTYIJICHUS NEpes ayIuTOpHEH,
apryMEHTHPOBAHMS U OTCTaWBAHUS CBOCH TOUKHU 3PEHHUS.



IMpuaoxenne 7

®opmupoBaHue GyHKIMOHAIBHOI TPAMOTHOCTH HA YPOKaX O0M010THH

OyHKIIUOHATBFHO TPAaMOTHBIM YEJTOBEK — OTO YEJIOBEK, KOTOPBIM CIOCOOEH HCITOIh30BaTh
npuoOpeTraeMbple B T€UEHHE KU3HU 3HAHMS, YMEHHUS, U HABBIKU JUIS PEUICHUS MaKCHUMAaJbHO IIMPOKOTO
Jyarna3oHa KMU3HEHHbIX 33/lad B PA3IMYHBIX chepax 4yeaoBEeYECKOM AesITeNbHOCTH, OOIIEHUS U COLUATbHBIX
oTHoueHui. [loBbliieHne ypoBHS (GyHKIIMOHAIBHONU IPaMOTHOCTH O0yJaromuxcs o0ecrneunBaeTcs:

o 32 CYeT JOCTH)KCHHUS IUIAHUPYEMBIX MPEIMETHBIX, METANpPEeIMETHBIX M JMYHOCTHBIX
pe3yIbTaTOB;

o peanu3aiyeii CHCTeMHO-CITEIbHOCTHOTO MO/IX0/1a;

° PCHICHUCM PA3JIMIHBIX y‘-Ie6HO-H03HaBaTeJIBHBIX n y‘-Ie6HO-HpaKTI/I‘IeCKI/IX 3agay.

B xauecTBe OCHOBHBIX COCTaBJIAIOIIUX q)YHKHHOHaHBHOﬁ rpaMOTHOCTH BBIJICJICHBI HICCTh!:

J MaTeMaTH4ecKasi FpaMOTHOCTB;

o YHUTATENbCKask TPAMOTHOCTD;

o €CTECTBEHHOHAYYHasl TPaMOTHOCTb;
o ¢uHaHCOBast TPaMOTHOCTB;

o r100aabHbIE KOMITCTCHIIHH;

o KpPEaTHBHOE MBIIIJICHHUE.

['maBHOW XapaKTEPUCTUKOW KaKIOH COCTABJSIONMICH SBISETCS CIOCOOHOCTh JI€HCTBOBATh U
B3aUMOJICHICTBOBATh C OKPYXKAIOIIMM MHUPOM, perias Ipu 3TOM Pa3HOOOpa3HbIC 3a7a4yd, B TOM YHUCJIE M Ha
ypokax (pu3ukm.

MartemaTu4eckasi rpaMOTHOCTh — 3TO CIOCOOHOCTh WHAMBUAYYMa MPOBOJUTH MATEMaTUYECKUE
paccyxaeHust u GpopMyITHUpOBaTH, MPUMEHSATh, HHTEPIPETUPOBATh MATEMATUKY HJIsl PEHICHHUS MPoOJieM B
pa3HOOOpa3HBIX KOHTEKCTAaX peadbHOro Mupa. Ha ypokax Ouonoruu mpejiaraetcs pemiath ydeOHbIE
3amaun, ONHM3KHE K pealbHBIM MPOOJIEMHBIC CHUTYAIlUH, MPEJCTABICHHBIE B HEKOTOPOM KOHTEKCTE U
paspemniaemMble JIOCTYIMHBIMH YYaIIEeMYCsl CPEJACTBAMU OHWOJOTHH. YUYHUTENbh TMPEACTABIsSET Ha YPOKe
O0COOEHHOCTH 1 3JIEMEHTHI OKPY’KaoIIe 00CTaHOBKH, IIPE/ICTABIICHHBIE B 33/IaHUH B PaMKax IpeajiaracMou
CUTYyallMi. DTH CUTyallMH CBS3aHBI C PA3HOOOPA3HBIMH aCTIEKTaMH OKPYXKAIOMIEH KU3HH M TPEOYyIOT s
CBOETO PEIICHHS OOJIBIICH I MEHBIIICH MaTeMaTH3aIlNH.

YuraTeJbCcKasi TPAMOTHOCTh — OJJHA U3 BAKHEHIIMX COCTABISIONIUX OLEHKH (PYHKIIMOHATHHON
rPAaMOTHOCTH IIKOJbHUKA. [IpenMeroM peanuzauuu SBISETCS UYTEHHE KaK CJIOKHOOPraHW30BAaHHAs
NEeSTeNbHOCTh MO0 BOCHPUATHIO, TIOHHUMAHUIO W HCIOJIb30BAHMIO TEKCTOB. B mpernomaBaHuu OHOJIOTUH
HEOoOXOIUMO yIeniaTb o0coboe BHHMaHHWE 3HAUYMMOCTH YMEHHUMW, CBS3aHHBIX KaK C IMOHUMaHUEM
MPOYUTAHHOTO, TaK MU C PA3BUTHEM CIOCOOHOCTH TPUMEHSATH TOJYYCHHYIO B TIPOILIECCE YTCHHS
WH(pOpPMAIIHIO B pa3HBIX CUTYAIUSIX, B TOM YUCJIEB HECTAHIAPTHBIX.

Jlnst Toro 9TOOBI YEeNIOBEK MOT B MOJIHOM MEpEe y4acTBOBATh B KM3HMU OOIIECTBA, €My HEOOXOIUMO
yMETh HaxOIWTh B TEKCTaX pas3IWyHyl0 WHPOPMAIMIO, TOHUMATh W aHAIM3UPOBATh €€, YyMETh
WHTEPIPETUPOBATh U OICHWBATh IPOYMTAHHOE. B COBpeMEHHOM 00pa30BaTEIHLHOM IMPOCTPAHCTBE
IIKOJILHUKY HEOOXOAMMO TOCTOSHHO MPOSBISATH CIHOCOOHOCTh HAXOIUTh WH(GOPMAIMOHHO-CMBICIOBEIC
B3aMIMOCBSI3U TEKCTOB pPa3HOro Tuma W (opmara, B KOTOPHIX IMOJAHMMAETCS OJHA U Ta ke MpodiieMa,
COOTHOCUTh HMH(OPMAIMIO W3 PA3HBIX TEKCTOB C BHETEKCTOBBHIMU (JOHOBBIMH 3HAHUSIMHU, KPUTHUECKH
OILICHUBATHh MH(POPMAIUIO U JEIaTh COOCTBEHHBIN BHIBO/I.

EcrecTBeHHOHay4YHasi TPaMOTHOCTbL — 3TO CIOCOOHOCTh YENOBEKa 3aHUMATh AKTHUBHYIO
IPa)XIaHCKYIO TIO3UITUIO 1O OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMH HAayKamu, U
€ro TOTOBHOCTh MHTEPECOBATHCA €CTECTBEHHOHAYYHBIMU HesiMU. EcTecTBeHHOHay4Hasi TPaMOTHOCTh Ha
ypoKax OMOJIOTUH Pa3BHBAET CIIOCOOHOCTH YENIOBEKA MPUMEHSATh €CTECTBCHHOHAYYHbBIC 3HAHUS U YMEHUS B
PEATbHBIX>)KU3HEHHBIX CUTYAIIUAX, B TOM YHUCIIE B CITydasX 00CYKACHHs OOIIECTBEHHO 3HAYHMBIX BOIIPOCOB,
CBSI3aHHBIX C MPAKTUYECKUMHU MPUMEHECHHUSIMHU TOCTUKEHHUI €CTECTBEHHBIX HaYK.



buonorus, 0coOEHHO B COBpeMEHHYI0O MH()OPMAIMOHHYIO 3M0XY, JOJKHBI MPENoAaBaThCcsl HE Kak
OTPOMHBIM HAa0Op CBEICHMI, MpETHA3HAYCHHBIN JUIA 3allOMHHAHUS, a Kak JEeHCTBEHHBIM WHCTPYMEHT
ITO3HAHMS MUDA.

PDuHaHCOBasi TPAMOTHOCTb - CIOCOOHOCTh JMYHOCTH NMPUHMMATH pa3yMHBIE, II€JIecCO00pa3HbIe
peleHusl, CBA3aHHBIE C (PMHAHCAMM, B PA3JIMYHBIX CHUTyallUIX COOCTBEHHOW >KM3HEACSATEIBHOCTH. DTH
pelIeHHs] KacaloTCsl W CETOJHSIIHETO OMbITa y4alluxcs, M uX Omwkaimero Oynymero (0T HpOCTBIX
PEeLICHHI 110 TOBOY PACX0JI0BaHUsI KAPMAHHBIX JICHET J0 PEUICHUN,UMEIOIIUX JOJITOCPOYHbIe (PMHAHCOBBIC
MOCJIEAICTBHS, CBSI3aHHBIX C BOIIpOcaMu 00pa3oBaHus U pabOThI

I'no6ajbHO KOMIETEHTHAS JIMYHOCTD - YETIOBEK, KOTOPBIi Ccroco0eH  BOCIPUHUMATH
MECTHbIE U TJ100anbHbIe MPOOIEMBI U BOMPOCH! MEXKYJIbTYPHOTOB3aUMOICUCTBUS, TOHUMATh U
OLICHMBATh  PA3JIMYHbIC TOUKH  3pEHUA U MHUPOBO33pPEHUS, YCHEIIHO " YBaXUTEIBHO
B3aMMOJICHCTBOBAaTh C JPYTMMH JIIOJbMH, a TaKXe OTBETCTBEHHO JI€HCTBOBaTh sl oOecreueHus
YCTOMYMBOIO Pa3BUTHUA W KOJUIGKTMBHOTO Ojaromonyuusi. [700anbHYI0 KOMIETEHTHOCTH (100aabHBIE

KOMIIETEHIIMM) MOXXHO paccMarpuBaTh Kak crneuuduyecknii  000COOJCHHBIM LEHHOCTHO-
MHTETPATUBHBIA KOMIIOHEHT ()YHKIIMOHAJIBHONW T'PAaMOTHOCTH, HMEIOUIMA COOCTBEHHOE TpEIMETHOE
coJiep;KaHue, [IEHHOCTHYIO OCHOBY M HalleJIeHHBI Ha (JOpMUpPOBaHUE YHUBEpCAIbHBIX HaBbIKOB. [lapamokc
dbopMHupoOBaHHS TJIOOATHHOM KOMIIETEHTHOCTH KakK 0a30BOro JIMYHOCTHOTO OOpa3oBaHHS CBsS3aH C
ITIOHUMAaHHUEM €€ OTKPBITOI0, HE3aBEPILIEHHOTO0 COCTOSIHUA. OMOCPETOBAHHO 3TO BBIPAXKAETCS B MIOCTOSSHHON
TOTOBHOCTH TIJIO0AIbHO KOMIIETEHTHOTO 4YelloBeKa K ImepepaboTKe MOMOIHUTENbHOM — HMH(opmanuu, K
MIOJIYYEHUIO  HOBBIX  3HAaHMM O MHUPE M COLMAIBHBIX B3aUMOJEUCTBHUAX, MOJ BIMSHUEM KOTOPBIX
MOKET MEHSTbCS MPEJCTABICHUE O COOTHOIIECHHM TJOOAIBHOTO M JIOKAJBHOIO, O LEJNEBBIX YCTAaHOBKAX
CaMOCTOSITENIbHOW JIEATENIbHOCTH M KOMMYHHMKamuid. C JIpyroil CTOpPOHBI, CTaOMIIBHOCTH TIJIOOAIBHOM
KOMIIETEHTHOCTH CBSI3aHA C €€ [ICHHOCTHOMOCHOBOI: HaIlpaBIEHHOCTbIO HAa IIOHMMAaHUE LIEHHOCTH APYroro,
Ha OCO3HAHHOE OTBETCTBEHHOE OTHOILIEHUE K OKPY>KAIOILHM.

KpeaTuBHoe MblIlJIEHHE - CIIOCOOHOCTH MPOAYKTUBHO YYacTBOBAaTh B IpoOIlecce BHIPAOOTKH,
OLICHKH U COBEPIICHCTBOBAHWU HJEW, HANpABICHHBIX Ha IMOJTYYEHHE WHHOBAIMOHHBIX M 3((EKTUBHBIX
penieHuit, HoBoro 3HaHusA U 3G(HEKTHOTO BhIpaKeHUsI BOOOpakeHus. KpeaTnBHOE MBITIVIEHHE Ha OMOJIOTHN
MOJKET MPOSBIIATH ce0spa3HbIMU CIIOCOOAMU: B BUI€ HOBOM MJIeH, MPUBHOCHINIEH BKJIaJ B HAyYHOE 3HAHUE; B
BUJIE 3aMbIClla HKCIEPUMEHTA JJis IMPOBEPKH TUIOTE3bl; B BMJE pa3BUTHS HAydyHOM HIEH; B BUIE
M300peTeHus, UMEIOLIET0 MPUKIAJAHYI0 IEHHOCTh, B BHJAE  IUIAHUPOBaHMA  HOBBIX  oOjacreit
IIPUMEHEHUs] HAay4HOW,  WH)KCHEPHOM JEATEIBHOCTH. HecMOoTps Ha 3HAYUTENBHOE IIEpeceYeHue C
€CTECTBCHHOHAYYHbBIMM YMEHHUSMU W HaBBIKAMH, KpEAaTUBHOE MbIIUIEHHE B Ouosoruu Oosiblie

c(hOKyCHPOBaHO:

L4 Ha OpouecCC BLIABUIKCHUA HOBBIX I/I,Zleﬁ, a HC Ha IPUMCHCHUU Y7KC U3BCCTHBIX 3HaHHﬁ;

o HAa OPUTHMHAJILHOCTHU npeagaraeMbix MOJIXOJOB U pelIeHui (npu YCIIOBHH,
YTO OTBETHI UMCIOT CMBICII 1 HCHHOCTB);

o Ha OTKPBITHIX MpoOiemax, AOMYCKAIOMIMX ajJbTepHATUBHBIE PEIICHHS U MOTOMY TPeOyOIIMX
cepuu MPUOIMHKCHUN U YTOUHCHUI;

o Ha crioco0ax M Mpolecce MOIy4YeHUs PEeIeHus, a He Ha OTBETE.

DOYyHKUMOHAJIbHASA Cocrapiasiomue PyHKIMOHAJIBHON TPAMOTHOCTH HA YPOKAaX OMOJIOTHH
rPaMOTHOCTb

DduHaHCOBasA COBOKYNHOCTh 3HAaHUM, HAaBBHIKOB M YCTaHOBOK B cdepe (PUHAHCOBOTO

rPaMOTHOCTh MOBEACHHA  YCJIOBCKA, BCAYUNIUX K  YIYYIICHHUIO 07arocOCTOSAHUA U

IOBBINICHHUIO Ka4YCCTBA KU3HHU.

I'no6ajbHbIE CoueraHnue 3HaHWN, YMEHUMW, B3TJISII0B, OTHOIIEHUA W LEHHOCTEH, YCIEIIHO




KOMIIETCHIIMH

MPUMEHSIEMbIX MPH JTUYHOM WM BUPTYaJIbHOM B3aUMOJIEUCTBUU C JIIOJbMH,
KOTOpbIE TpUHAUIekKAT K JAPYroil KyJIbTYpHOW cpele, U TMpH y4acTUHU
OTJIEbHBIX JIUI] B PEIICHUH INI00ATBbHBIX IpobiieM

KpeaTnBHOe MbILILIEHH €

CrocoOHOCTh TPOJYKTUBHO YYacTBOBATh B IPOIECCE BHIPAOOTKH, OICHKH
U COBEpPUICHCTBOBAHUU HJIEH, HANIPABJICHHBIX HA MOJYYEHNE MHHOBAIIMOHHBIX
U 3(Q(PEeKTUBHBIX peleHu, W/UIM HOBOTO 3HaHUS, WMWiK 3(p(EeKTHOro
BBIPKECHHS BOOOPaKCHHS.

EcrecTBeHHO-HAy4YHAasA

rPaMOTHOCTH

CriocoOHOCTh 4YeJOBeKa 3aHMMaTh AKTUBHYIO TPaXJIAHCKYI0 TO3HIIMIO
10 BOIIPOCAaM, CBSI3aHHBIM C €CTECTBEHHO-HAyUYHBIMHU UAEIMU U TEXHOJIOTHUSIMU
IPOMBIIIJICHHOTO IPOU3BOACTBA.

Yurareanckas

rpaMOTHOCTH

CnocoOHOCTh 4YelOBeKa ITIOHMMATh M MCIOJIB30BAaTh ITHCHMEHHOE TCKCTHI,
Pa3MbIIUIATE O HUX W 3aHUMATBCSA UYTCHUCM, 9TOOBI JOCTUIaTh CBOUX ueneﬁ,
pacIpAaATbL CBOU 3HAHUSA U BO3BMOKHOCTHU, Y4aCTBOBATH B COI_II/Ia.HBHOI\/'I KHU3HU

MaremaTnueckasi

rpaMOTHOCTH

CriocobHOCTh (OPMYIIMPOBATH, MIPUMEHATh M UHTEPIPETUPOBATh MAaTEMATHKY
B Pa3HOOOpAa3HBIX KOHTEKCTaX: HMPUMEHATh MaTeMaTUYEeCKUE PaCCYXICHMUS,
MCII0JIb30BaTh MaTEMATUUYECKNE TIOHATHS U UHCTPYMEHTHI




IMpuaoxenne 8

OueHOYHBIH MaTepHaJl AJ1s MPOBe/IeHUsI IPOMEKYTOYHOI aTTecTalnu (1eMoBepCcHs)

JesoncrpaunonnEli BAPHART NpoMexyTouHoil aTrecTaund no duoaerun 10 wiace
Yaerw 1 (1] farvios)
l. JlEHenHe UHTOILIA3MEL HAGNOIAETCA HA YPOEHE OPraHHIalHH HHIHH
1) knerounom 2) monexynapuom 3) opranpoM  4) opraHHIMEHIOM.
2. VeasHTe 3MeMeHT, KOTOPLI] BXOJIHT B COCTAR XNopodiiiina KIeTor pacTeHnii:
l.6pom  2.umur  3oilon 4 maruasii

3. CRoNEKO HYKNEOTHI0E B FeHe, KOTOPLIH CIYHHT MaTpHLEl ana cuiTesa benka cocToaimero a3 500
AMHHOKHCIOT:

1. 300 2. 900 3. 1500 4. 600
4. 3anacHEIM NMETATENEHEIM ESIIECTROM Y TPHOOR ABIAETCH;

l. rmukoren 2. Kpaxman 3. genmonoza 4. XuTHH

L

. Tperinunan crpyxkTypa Genka npegcragnger coboil:
l. cnapans, caépayTyIo B KIyGok
2. MBOAHYIO CTIHPATE
3. cOHpANLHYIO MOIEKYITY
4. MHHEHYI0 MONEKYITY
6. Yeasure, kakoil B3 HYKIEOTHI0E He BXOONT B cocTas monexyns JIHK:
1. anennnossit
2. THMHIHIOBL
3. ypPHARNOBELH
4. UHTOIHIOBRIT
7. Hemengne vuensie M. neiinen n T. lsann, oGo0mme HAEH PasHEIX VHIEHLIX, CHOPMYIHPOBATH
1. 3akoH TapoaLIIIEROrD CXOCTEA
2. XpoMOCOMHYE TEOPHED HACTECTEEHHOCTH
1. Knerounyio TeopHio
4. 3aK0H roMONOTHYECKHX PAIOE
8. Temuosas daza oTOCHHTEA NPOHCKOIHT:
l. na cEnaakax BHYTpeHHER MeMOpansl XI0POTIacTa
2. B UMTONIAIME
3. B HHIKOM BELNECTEE XJIOPOILIACTA
4. pa napy#Hoil MemOpane xnoponnacra

9. Mpouece OKHCIEHKE CPIAHHYECKHX BEIECTE KHCIOPOIOM XapakTeped 108 —

1} noAroTOBMTENEHOTD STANA FHEPreTHYeckoro 00MeHa
2)  OeckHCIOPOIHOND ITANA IHEPreTHYecKore 00MeHa
3)  EMCAOOPOIHOTD STANA SHepreTHYeCckoro obMeHa
4) npouecca GpomeHHA
10. Iponece, cuntesa Genka na nPHEK, nasnpaerca
l. Tpancnauna 2. Tpanckpununa 3. Pexynnukanus 4. Jenarypauna

11, Nee memGpansl HMeeT:
1. komnnexe Nonsmsn
2. nH3ncoMa
3. 3UIONIAIMATHYECKAS CETh
4. MHTOXOHIPHA

Bwufepume mpu epHEX oMEEMa N3 lecmu npedioxcennsx (2 fiwria)




1. KakoBrl cTpoenne i pyHKIHH NOJ0BBIX KIETOK AHBOTHRIXT
1) mmeeT rannonHki Habop xpoMocoM

2) He MMEeT KNeTouHOro 81pa

3) npn aenenun obpa3yIoT KIETKH, HISHTHYHLIE MATEPHHCKOH

4) y4aCTBYIOT B NOJOBOM PAIMHOKEHHH OPralHIMOB

5) MenaTeA MHTOZOM

6) (popMHpYIOTCH B OpraHHIMe IyTeM Meiiosa

| Januwiume gepiyie nociedosamensnocms uuipp (2 daia)

13. VeranosuTe nocneoBaTelbHOCTE NPOLECCOR MMEPTeTHYECKOT0 00MeHa B KIeTke!
l. noctynaenne [1BK (nuposnnorpagioii KHCIOTH) B MHTOXOHIPHH
2. MH30COMA CITHBAETCA © YACTHIEH THIIH, colepKalei Oenku, WHPLL, YTIeB0I5
3. oxucnenne [IBK u cunres 36 monexyn ATO
4. paciiennenne GHONOIHMEPOB 10 MOHOMEPOR
5. pacmennenne rmokoss 1o [IBK u cunres aeyx monexyn ATD
14. Coornecute ocobennocTn nponeccos GHocunTesa beaka u dotocunTea. (2 davia)

OcobennocTs npouecca [Iponeccs
A) CXOTHEIE BEHIECTRA = AMHHOKHCIOTEL 1) BuocunTes Genka
b) zapepmaetca obpazoBaHHeM YIIeB0I0B 2) hoTocuuTES

B) AT® nenoneiyercs A8 npoTekaHns npolecca
[') Hcxoample BemlecTBa — YIIEKHC/LI ras 1 Boja
J) AT® cunteinpyerca B Xoje npoliecca

E) & ocHoBe newar peakiii MATPHYHOTO CHHTEA

Alb (B |I'|T]|E

15. [IpounTaiiTe BHHMATEILHO KEKI0E YTEERICHHE H PEIINTE, HCTHHEO 0HO BN Jo&no. Ecan
YTBEPAIEHHE HCTHHHO, TO HANPOTHE COOTBETCTBYIOMIEH HH(PLI NOCTABLTE «hi, eCIH
YTBEPAIEHHE J0KHD, TO NOCTABLTE «—» (3 faria)

1. Ilpu meiiole Mekay nepBLM H BTOPRIM JeleHHeM HHTepdaa oTCYTCTBYET.

2. B pesynnTarte MHTO3a M3 0JIHOH MaTepHHCKOI KIETKH MO%eT oDpasoBaThea YeTwipe H Gonee JodepHux

KIIETOK.

3. Meiios cocTOHT K3 IBYX JefeH i, Kas10e HI KOTOPLIX BETIO4AET Te ke daikl, 4T0 H MHTO3: npodazy,

meTacazy, anadasy H Tenodazy.

4. Meiio: cny&HT ocHOBOI KOMOHHATHBHON HIMEHUYHBOCTH OPraHHIMOB.

5. [lepen muTo30M H Meiio3oM nponcxoIuT camoyaeoenne Monekya [JHK B xpomocomax.

6. Konsioranus xpoMocoM NpoHcXoIHT B npodaty MHTO3a H Mefiola.



Yacre 2 (6 davios)

16. Croneko monekyn AT obpazyerca npu monHoM paciienieHdn | MOIEKYIR rioko3s?
17. Hannmute onpegencune TepMuny «hoToCHATE .

18. PemnTe 3anauy
Pparment nens JIHK mveet nocnenoparensiocts nykneotnaos: [TTTATTTTAT THAA. Onpeaennte
nocne oBaTeNsnocTh HyKneoTHaos Ha H-PHE, antukonons cooreeTereyiomux T-FHE 1
NOCNEA0BaATENLHOCTE AMHHOKHCIOT BO parMenTe MolekyIel Se/ika, HCMons3Iya TabaHIy reHeTHYeCKoro
KOJa.
lenerwueckni ko (u-PHE)

[eproe Bropoe ocuopanne | TpeTse

DCHOBLHHE DCHOBAHH
Y| oja|r

Den |Cep [Tup |Luc
v Qen |Cep [Tup |Luc

Heit [Cep [-- |-

Heii [Cep [-- |Tpm

Heii ([po (Tue (Apr
Heii ([lpo (Tue (Apr
1 Jleii |po (Tmn |Apr
Heii (Ipo [Tmu (Apr
Hne [Tpe [Acn (Cep
Hne Tpe [Acn (Cep

A Hne |Tpe (Mnz |Apr
Met [Tpe [/nz |Apr
Ban [Ana [Acn |[nmn
r Ban [Ana [Acn |[nmn

Ban [Ana ([ny [T
Ban [Ana [[ny ([am

o I el R = e Bl R B ol B B e




JemoncTpausonnsil BapaanT npoMesy TouHoil arTecTanns no Gnotorm 11 knace

Haiinure 0aun BepHELi H3 YeTHIpeX BAPHAHTOR OTBETA.

l. KneTky pacTeHHA OT KJISTKH MHEOTHOTO BEl OTIHYHTE 10!
) mpucyTCTRHIO KNETOMHOH MeMOpaHk
2) OTCYTCTEHID SOpa
3) HanTHYUHIO NIACTH
4) OTCYTCTEHID MHTOXOHIPHIT

2. Oann U3 NPpHIHAKOR OTIHYHA EHBOTD OT HEXRHBOTO CNOCOOHOCTEL K

I} pacnagy BemecTs 3) ABHEEHHIO
2) caMOBOCTIPOHIBEIEHHIO 4) HAKOIIEHHID XHMHYECKHX BEILIECTE

3. M3 kakoro KonHYeCTEa OTJSM0E COCTOHT MOMOBHOR MOIT Y 3eMHOBOIHELKT
1) meyx
2) Tpex
3) weTnIpex
4) naTH
4. CHHWeHHE TPEHHA MEKIY KOCTAMH B CYCTABAX MPOHCXOINT 4 CUET
1) MX NogRHEHOCTH
2) oTpHUIATENLHOTO JaBIEHHA BOTIVIA
3) ANACTHYHOCTH CRATOK
4) HANHYHA HHIKOCTH B CYCTABHOH cyMEe

5. O cTpeMIeHHH OPraHHIMOB K COBEPIISHCTROBAHHIO H NPOTrPECCY MOBOPHIT
1) Y. Hapeun
2 K. JTummedi
3) A .-B. Tamapk
4) . Kiosre

6. Uem mMuTO3 OTIHYAETCH OT Meiiosa?
I} ofpasyioTed YeTLIpe MAIUTOHIHEE KISTKH.
2)obpazyioTea Ake THILUTOHIHEE KIETEH
3) npoHCXOINT KOHLIORAHA B KPOCCHHTOBED XPOMOCOM
4) NpOHCXOINT JBA JAeNeHHA.

7. OpraniaMel, KIeTKH KOTOPRIX HMelT obocobnennoe aapo, — 370

1) 3vKapHOTE] 3) NpoKaAPHOTE
2) Gaxrepun 4) Bupychl
8. DyHEIHIO OepeHoca YITIEKHCIOND T3 B OPTAHHIME YeI0BeKA H MHOTHX WHBOTHBIX BEITOIHAET!
1) xnopodgmmn 3) dpepment
2) remornobHn 4) ropmon

9. UTo NpoHcKOIHT B OPraHiiMe YeloBeka Mocie NpeJoXpaHiTe Lo TPHBHEKN?
1) BrIpataTeBaoTC PepMENTE]
2) KpoBL CEEPTLIBASTCA, OOPAIVETCH TPOMD
3) obGpasvIoTCed aHNTHTENA
4) napyIUaeTca NOCTORHCTED BHYTPEHHER Cpek!
10. Mpouece KBameHys KATYCTR GuUT G61 HeBOIMOmeH 03 YUACTHA:
1) Bupycor 3) nnecHenrXx rppdon
2) nposceit 4) GaxTepuil

11. Kakoso snayenne dorocHiTe a B npHpoae?
1) oforamaer NouEY MHHEPANEHEIMH BEIIECTREAMH



2) cHocoDCTRYET HAKOINEHH KHCIopoIa B atMochepe
3)oboramaeT arMocepy Mapasi Bo/Ik
d)oboramaeT arMocdepy MoTeRYIAPHBIM AT0TOM

12. HemocTaTok B opraHiiMe YeloBeka BHTAMHHA A NPHBOTHT K 3a00MeBaHHEY
1) kvpHHOi cienoToll  2) caxapHeIM THAGETOM 3)maurodl  4) paxuroM

13. Mpesep yenosHoro pediekca ¥ KOIKH:
1) BRIENEHHE CTIHOHEL BO BpeMA &Ikl
2) oTneprHBAHHE NAMkl NPH oKoTe
3) peakiiig Ha ETHYKY
4) peakiHa Ha pe3kHi IBYE

14. ¥ nanopoTHHKOBHIHEIX pacTeHHil, B OTITHYHE OT NOKPRITOCEMEHHEIN, OTCYTCTRVIOT:
1) kopH#I
2)nHcTEA
3)erebmm
4ok

13. ¥eroliuHBocTs OpraHiasMa K BARSHHIY fasTopos BHelHel cpeikl odecne Y BasTed CNOCODHOCTRID K
1} ApHAEHHID

2) caMoperyIaHi

3) paIBHTHD

4) cHHTe3Y BEIECTR

Brifiepure TPl BEPHBLIX OTBETA HY WECTH.

16. BribepuTe Tpex NpelcTapHTencl knacca HacekouMble, paiBHBAKIHYCA ¢ MOIHEM OpeBpaileHHen:
1) mosManHas MyXa
2) malickni wyx
3) KNon-co0JaTHK
4) cTpekosa KopOMEICTIO
5) babouka MARTHEEA roas
) TapakaH

17. BrubDepHTe NpHIHAKH COEIHHHTENEHOH TEAHH.
1) poadyaHMa Mo BIHAHHEM BHELIHAY CHIHATOR
2) DEBAST HHIKOH, BOTOKHRCTOH
3) Mano MeRRNeTOIHOTO BelllEcTRa
4) noagepEHEaeT FOMEOCTAT OPraHHIMa
5) BRIMONHAET ONOPHYD, TPAHCTIOPTHYIO, JAMACAKITYH (YHELHH

¥eTaHoBHTE COOTBETCTRHE MEATY COAEPAEAHHEM NEPROTO U BToporo cronbuoe. [Lis yroro kasiomy
WIEMEHTY nepeoro croabua noalepure NOMURI 03 BTOPOro croadia.

18. CooTHecHTe NPHIHAKH KHBOTHRIX ¢ KNACCAMH, [/18 KOTOPRIX HTOT NPHIHAK XapaKTepeH.

Mpinasn MpescrapuTenn

A} oMnodoTEOpEHHE BHYTpeHHEE
B) onnogoTeopeHite ¥ GONBIIHHCTEA BHIOE HAPYAHOE
B) HenpAmoe paiBHTHE 1) semHoBOIHLLE

I') pasMHoKeHHe i pAIBHTHE NPOHCXOIHT Ha cylle 2) npecMBIKAKOIIHECT

J1) TOHEAA KoK, NOKPEITAN CIHIE

E) giing ¢ GoIRImin 3a0acom MHTATeILHEX BelllecTh




19, Y CTAHOBHTE COOTBETCTRHE MEHE Y OCOBEHHOCTIMH RFI{IHEH&L:H'L'I-H CHCTEME] BHBOTHRIX, OTHOCAIHXCAH K
PaTHEIM KNACCAM.

OcoleHHOCTH CHETEMEI Knace

A) cepaue TpEXKAMEPHOE
b) cepane dernpéxkamepioe
B) B #enyiouke cepiia cMelaHHAA KpoBhk 1) OzépHas narymka

I') B cepaue oaHH HenyIouek 2) Kporommn

M) B cepaue Ba HenyIoukl
E) senymouks cepila paifieneHhl neperopoikod

20, IpueennTe He MeHee TpeX JOKAIATENRCTE TOO, 4T0 BOIOPOCIH oTHocRTCA K Llaperey PacTenns, x
FPYIINe HHIHY pacTeHHi.



