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IHOACHUTEJIBHAA 3AIIUCKA

[Ipu pazpaboTke mporpaMMsbl 110 OMOJIOTHMH TEOPETUUECKYIO OCHOBY I OIPEEIICHUS [TOIX0I0B
K (opMupoBaHMIO coaepkKaHUs ydeOHoro mnpenMera «buonorus» CcocTaBUIM: KOHLENTYaJbHbIE
nonoxerus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH i€, coepKaHus, pe3yabTaToB 00y4eHUs U
TpeOOBaHUN K YPOBHIO IOJIOTOBKM BBITYCKHHKOB, MOJOXKEHUS 00 OOIIMX WENIX W MPHUHIIHIAX,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpellHero obmiero odpasoBanus B Poccuiickoii
deneparun, a Tak)Ke MOJOKEHHS O creruduke ONOIOruy, €€ 3HAYCHUH B TIO3HAHUH >KUBOUM TPUPOIBI
U o0ecCredyeHUur CYIIECTBOBAHMS YeloBedeckoro oodmiectBa. CoOrjacHO Ha3BaHHBIM IOJIOKEHHSIM,
orpezieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMBI 10 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosnoruu naéT MpeacTaBiIeHUE O LeNsx, o0 olmiell crparerun oOydeHHS,
BOCIIUTAHMS U Pa3BUTHUS OOydyalolIUXCs cpeAcTBaMH yueOHOro mpeamera «buonorusy», ompenenser
00s13aTeNbHOE MPEIMETHOE COJIEp)KaHUe, €ro CTPYKTYpYy, paclpeielieHHe MO paslienaM U TeMmawm,
PEKOMEHIYEMYIO MOCIeI0BaTeIbHOCTh U3yUeHHUSI YIeOHOro MaTepuana ¢ yuéToM MEXIPEeIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKA OOpPa30BaTENBbHOIO TPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00yJaromuxcsl.

B mporpamme mo OuonorMu Takke YYHTHIBAIOTCA TpeOOBaHMS K IUIAHUPYEMBIM JTHYHOCTHBIM,
METanpeaIMETHbIM U MPEAMETHBIM pe3ylibTaraM oOyueHus B (OPMHUPOBAHMU OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATENbHON AEATEIbHOCTH/y4EOHBIX AEHCTBUI 00YyJaIOUINXCS TI0 OCBOCHHIO COJICPIKAHHMS
OMOJIOTUYECKOTO 00pa30BAHMSI.

B mnporpamme mo Ouonorum (10-11 xmaccel, 0a30BBI YpOBEHb) pEAlM30BaH MPUHIUI
MIPEEeMCTBEHHOCTH B U3YYEHHH OHOJIOTHH, Oiiarojapst 4eMmy B HEll MpocMaTpUBaeTCs HANPABIEHHOCTD
Ha pa3BUTHE 3HAHWM, CBA3aHHBIX C (OPMHUPOBAHHEM €CTECTBEHHO-HAyYHOTO MMPOBO33PEHMUS,
LIEHHOCTHBIX OPHEHTALMHA JIMYHOCTH, HSKOJOIMYECKOTO MBIIIEHUS, IPEICTaBICHUH O 310pOBOM
oOpa3e *HU3HU U OEpeKHBIM OTHOILIEHHWEM K OKpyKaromed npupoanoit cpene. [losromy Hapsgy c
M3Yy4YeHHEM OO0IIeOMOIOTUYECKUX TEOPHid, a TaKKe 3HAHUN O CTPOSHHUH KHUBBIX CUCTEM PAa3HOTO paHTa
U CYUIHOCTH OCHOBHBIX IPOTEKAIOUIMX B HHUX IMPOLECCOB B IporpaMMe MO OHOJIOTHM YIEIEHO
BHUMAaHHE HMCIIOJIb30BAHUIO MOJyYCHHBIX 3HAHUHI B TIOBCEAHEBHOW KU3HH JJISI PEIICHUS MTPHKIATHBIX
3a/1a4, B TOM 4Hcie: TPOdUIaKTUKN HACIEICTBEHHBIX 3a00eBaH UeloBeKa, METUKO-TeHETHIECKOTO
KOHCYJIBTUPOBaHUs, OOOCHOBAHMSI JKOJOTHYECKH II€JIeCOO0pa3HOr0 TMOBEACHHUS B OKpYXKalolleH
MPUPOJHON cpeje, aHallM3a BIUSHUS XO3SMCTBEHHON [EATEIBHOCTH 4YEJIOBEKA HA COCTOSIHHE
MPUPOJHBIX M HMCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHHSA K MPHUKIAJTHON HANpPaBICHHOCTH
yuebHoro mnpeamera «buonorus» NPOAMKTOBAHO HEOOXOAMMOCTHIO O0OECIeYeHHs] YCIOBUN IS
pelieHrs OJHOW W3 aKTyalbHBIX 3a/lad IIKOJBHOTO OWOJIOrHMYecKoro oOpa3oBaHUs, KOTOpas
npeanoiaraetT (GOPMHPOBAHHE y OOYYAIOMIMXCS CIIOCOOHOCTH aJanTHPOBATHCA K HW3MEHEHHSM
JUHAMHMYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUPA.

buonorus Ha ypoBHEe cpeaHero oOmiero o0pa3oBaHUs 3aHMMaeT BaxkHoe MmecTto. OnHa
obecnieunBaeT hopmMupoBaHue y 00ydyaroluxcs MpeACcTaBIeHU 0 HAyYHOU KapTUHE MHUPA, PaCIIUpSET
1 00001IaeT 3HaHUS O )KUBOU MPHUPOJE, €€ OTIMYUTEIHHBIX MPU3HAKAX — YPOBHEBOW OpraHU3allu U
OBOJIIOIUM, CO3AET YCIOBHSI JUIS: TIO3HAHUS 3aKOHOB JKMBOH TpUPOABI, (OPMHPOBAHUS
(YHKIIMOHATFHON IPaMOTHOCTH, HABBIKOB 3JI0POBOTO M 0€30MacHOTO 00pa3a KHU3HH, SKOJIOTHIECKOTO
MBIIICHHS], [IGHHOCTHOTO OTHOIIEHUS K KUBOU MPUPOJE U YETIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHS MMEET TaKXKe JAJSl PEUICHHS BOCIUTATENbHBIX U PAa3BUBAIOIINX
3ama4  cpeaHero oOmiero oOpa3oBaHMS, COUUANH3alMM  Oo0ydarommxcs. M3ydeHue OHoNIOTHH
obecrieunBaeT  yclnoBHsl ISl (OPMHPOBAHUS  WHTEIUIEKTYallbHBIX, KOMMYHUKAlIMOHHBIX U
MH(OPMALIMOHHBIX HABBIKOB, SCTETHYECKON KYyIbTYphI, CIIOCOOCTBYET HMHTErpalliid OUOJIOTUYECKUX



3HAHUW C TPEACTABICHUSMU M3 JPYIMX Yy4eOHBIX IMPEAMETOB, B YACTHOCTH, (DU3MKU, XUMUU H
reorpadun. HazBaHHBIC MOJOXKEHUS O NIPEIHA3HAYCHUH YIeOHOro mnpeamera «buosorus» CoCTaBUIIH
OCHOBY JJIsi ONpEACNCHHs MOAXOJ0B K OTOOpY H CTPYKTYpPUPOBAaHHIO €ro COJCpIKaHWS,
MPEJICTABJICHHOTO B IPOrpaMMe 1o OUOJIOTHH.

Otb6op comepxanust yyeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE OCYLIECTBIEH C
MO3UIUI  KYJIbTYPOCOOOPA3HOTO MOJAX0Ja, B COOTBETCTBHM C KOTOPBIM OOydYaromIuecs IOJKHBI
OCBOWTH 3HAHWSA W YMEHHUs, 3HAYMMBIC Ui (OPMHUPOBaHUS OOMIEH KyJIbTYpBI, ONPEACISIOIINe
aJIeckBaTHOE TIOBEJICHHWE YEJOBEKa B OKpYXKalIIed NpUPOTHON cpelne, BOCTpeOOBaHHBIE B
MOBCEIHEBHON JKM3HM M MpPaKTU4eCKOW aestenbHOcTH. Oco0oe MecTo B STOM cUCTEME 3HAHUit
3aHUMAIOT 3JIEMEHTHI COJIEP)KAHMS, KOTOPBIE CIIyKaT OCHOBOU It (POPMUPOBAHUS MPEACTABICHUN O
COBpGMGHHOfI GCTGCTBGHHO-HaquOﬁ KapTUHC MHpa MW LOCHHOCTHBIX OpPHUCHTAUUAX JIMYHOCTH,
CHOCOOCTBYIOLIMX I'YMaHU3alUMKU OMOJIOTHYECKOT0 00pa30BaHUsl.

CtpykTypupoBaHHe coOAepkKaHHS y4eOHOro Marepuala B MporpamMme Mo OHOJOTHH
OCYIIECTBIICHO C YIETOM MPUOPUTETHOTO 3HAUYCHHUS 3HAHUK 00 OTIMIUTEIHLHBIX OCOOCHHOCTSX YKHBOU
MIPUPOJIBI, O €€ YPOBHEBOW OpPTaHMU3aIlMU U DBOJIIOIMHU. B COOTBETCTBUM C 3TUM B CTPYKTYpE yueOHOTO
npeamMeTa «buonorus BBIACJICHBI CIICAYIOIHUE COACPKATCIBHBIC JIMHUU: «bnonorus kak HayKa.
Metonsl HayuHoro mo3HaHus», «Kierka kak Ouonoruyeckas cuctema», «Opranmsm Kak
Oouosnoruueckas cucreMayn, «CrucreMa U MHOrooOpa3ue OpraHHYecKOro Mupa», «IBOJIOIHS >KUBOU
MPUPOJIBD, «IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTHY.

Lenp w3ydyenwmst ydeOHoro mpenmera «buomorus» Ha 0a30BOM YpPOBHE — OBJIAJICHUE
00y4aloIUMUCS 3HAHUSMH O CTPYKTYPHO-(QDYHKIIMOHAIBHOW OpPraHMU3alMH >KUBBIX CHCTEM Pa3HOTO
paHra U MPUOOPETCHHE YMEHUH WCIOJB30BaTh 3TU 3HAHUS JUISI TPAMOTHBIX JICHCTBUN B OTHOIICHUU
00BEKTOB KMBOH MPHUPOJIBI U PEIICHUS PA3THYHBIX KU3HEHHBIX TPOOIIEM.

Joctuxxenne 1end wu3ydeHuss ydeOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE
o0ecrieunBaeTcs pelieHrueM CIEAYIOIUX 3a1au:

OCBOEHHUE OO0YYAIOUIMMHUCS CHUCTEMBbl 3HAHUN O OUOJIOIMYECKUX TEOpHUAX, YUYCHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyXKaIlUX OCHOBOM JUIsl pOPMHUPOBAHUS MPEICTABIECHUN O
GCTGCTBGHHO-HaquOfI KapTuHC MHpa, O MCTOAAX HAYYHOI'O0 IMO3HAHHA, CTPOCHUMU, MHOI‘OO6pa3I/II/I n
OCOOCHHOCTSIX JKMBBIX CHCTEM pAa3HOTO YPOBHSI OpraHU3allMM, BBIIAIOIIUXCS OTKPBITHIX U
COBPEMEHHBIX MCCIIEOBAHUSIX B OHOJIOTHH;

dbopMUpoBaHHE Yy OOYYAIOIIMXCS TIO3HABATEIHHBIX, HHTCIUICKTYAIBHBIX W TBOPYCCKUX
CIIOCOOHOCTEH B MpoIecce aHaju3a JaHHBIX O MyTAX Pa3BUTHUS B OMOJIOTHH HAYYHBIX B3TJISIIOB, UACH U
MOAXOJ0B K U3YUEHHIO KUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3allNy;

CTaHOBJICHHE y OOydYaroImuxcs oOmed KyiabTyphl, (GYHKIIMOHAJIBLHOW TPAMOTHOCTH, Pa3BUTHE
yMEHHUIl OOBSCHATH U OLICHUBATH SIBICHUS OKPYXKAIOLIETO MHUpa >KUBOM IPHUPOJbI HA OCHOBAaHUU
3HAHUU U OIBITA, OJYYEHHBIX IPU U3YUEHUH OMOJIOTUY;

¢dbopMupoBaHHEe Y 00Y4arOIIMXCS YMEHHUHN WILTIOCTPUPOBATh 3HAUCHHE OMOJIOTUYECKUX 3HAHUH B
MPAKTUYECKOW JIEATEIbHOCTU YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEAUIMHCKUX TEXHOJOTUU U
arpoOMOTEXHOJIOTHIA;

BOCITUTAaHUEC y6€)KI[éHHOCTI/I B BO3MOKHOCTH IIO3HAHHS UYEJIOBEKOM JKHBOM IIpHUPOAHI,
HEO0OXOIUMOCTH OEpe’KHOTO OTHOIICHHS K HEH, COONIOACHMS] ITHUYECKUX HOPM IMpH MNPOBEACHHUH
OMOJIOTMUECKUX HCCIEAOBAHUI;

OCO3HAaHHUE IICHHOCTH 6I/IOJIOFI/I‘~I€CKI/IX 3HAHUMN AJI1  TIOBBIMICHUA YPOBHA DKOJIOTHUECKOH
KYJIbTYpBbI, 1151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;



NPUMEHCHHE TPUOOPETEHHBIX 3HAHUM W YMEHWH B TOBCECJHEBHON JKM3HHM JUISI OLCHKH
MOCTIC/ICTBUI CBOEH IEATEILHOCTH 10 OTHOILIEHHUIO K OKPYKaIOLIeH cpesie, COOCTBEHHOMY 37I0POBBIO,
000CHOBaHUE U COOIOIEHUE Mep MPODUITAKTUKH 3a00ICBaHUH.

Jlnst u3ydeHuss OMOJNIOrMM Ha 0a30BOM YPOBHE CpEIHEro OO0IIero o0pa3oBaHHS OTBOJAUTCS 68
yacoB: B 10 kimacce — 34 yaca (1 gac B Henenmo), B 11 kiracce — 34 vaca (1 4ac B Hezelro).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosorusi kKak Hayka.

buonorus kak Hayka. CBs3b OHONOTMU C OOIIECTBEHHBIMH, TEXHUYECKHUMH M JIPYTUMH
€CTECTBCHHBIMU Haykamu, Quiocoduel, 3TUKOH, OSCTETHKOW W mpaBoM. Ponb Owonoruu B
(bopMHpPOBaHNN COBPEMEHHOW HAYyIHOH KapTHHBI Mupa. CucTeMa OHMOIOTHIECKUX HAYK.

Metoapl TO3HaHMS >KMBOM MNpUPOAbI (HAONIOJIEHUE, IKCIEPUMEHT, OMNMCAHHUE, HU3MEpPEHUE,
KkiaccuduKalus, MoJIeTUpOBaHNe, CTaTUCTHYECKass 00paboTKa JaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. HJapsun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon n ®@. Kpuxk.

Tabmuis! u cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBD».

JlaGopaTopHble U MpaKTH4YecKne padoThbi:

[Ipaktnyeckas pabora No 1. «lcmonp3oBaHuEe pa3NWYHBIX METOAOB TIPU  H3YYCHUHU
OMOJIOTMYECKUX OOBHEKTOBY.

Tema 2. ’KuBble cucTEMBbI M UX OPraHU3AIUA.

XKusbie cucrembl (OMOCUCTEMBI) KaK IpeaIMeT u3ydeHus Ouonoruu. OTianune KUBBIX CUCTEM OT
HEOPraHUYeCKOU MPUPOJIBL.

CpoiicTBa OMocuCTeM M UX pazHooOpasue. YPOBHU OpraHU3allii OMOCHCTEM: MOJICKYIISIPHBIH,

KJICTOYHEBIH, TKAHEBEIH, OpraHu3MEHHBIH, MOIYJISIUMUOHHO-BUI0BO, 3KOCHCTEMHbII
(6MOTeOIIEHOTUYECKHI ), OMOCHEPHBIH.
JdeMoHcTpanum:

TaOnuis! u cxeMbl: «OCHOBHbBIE IPU3HAKY JKU3HW», «Y POBHU OpraHU3aIH )KUBOM IPUPOIBI».

O6opynoBanue: moaens Moiekynsl JJHK.

Tema 3. XuMu4ecKuii COCTaB M CTPOEHUE KJIETKH.

XUMUYECKUH COCTaB KJIETKH. XHMHUYECKUE AJIEMEHTBI: MaKpOAJIEMEHTbI, MHUKPOAIJIEMEHTHI.
Bona n MuHepanbHbIe BEIIECTBA.

@OyHKIIUN BOABI 1 MUHEPAIBHBIX BeleCTB B KieTke. [lomaepkanne ocMOTHIECKOTo OaaHca.

benku. CoctaB u crpoeHue OelKOB. AMMHOKHUCIOTHI — MOHOMephl OenkoB. He3ameHumbie u
3aMEHUMbIC AMUHOKHCIOThl. AMMHOKHUCIOTHBIM COCTaB. YPOBHU CTPYKTYphl OEJIKOBOW MOJIEKYJIbI
(mepBuYHas, BTOpUYHAs, TPETUYHAS M YETBEPTHUYHAs CTPYKTypa). XHMHUYECKHE CBOWCTBA OEIIKOB.
buonornveckue pyHKIUN OEIKOB.

@depMeHThl — Owuosoruueckue karamuzatopbl. CTpoeHue QepMeHTa: AaKTUBHBIM ILIEHT),
cyoctparnas cneuuduunoctb. Kodepmentsl. Buramunpl. OTinnuust GepMEHTOB OT HEOPTraHUYECKHX
KaTaJanu3aTopoB.

VYrneBoabl: MOHOcaxapuibl (TJIIOK03a, pubo3a U Je3okcupubo3a), aucaxapuibl (caxaposa,
JIAKTO03a) U MOoJIcaxapuIsl (Kpaxmai, TIIMKOreH, [eJuToo3a). buonoruueckue GyHKIUU YTIIEBOOB.

Jlunuaer: Tpurnmuuepuasl, docdonaunuasl, crepounsl. ['uapodunbHo-ruaApoPoOHBIE CBONCTBA.
buonornveckne ¢ynkuun nunuaoB. CpaBHEHHE YIIIEBOAOB, OCIKOB W JIMIUAOB KaK HMCTOYHHKOB
SHEPIUH.

HyxneunnoBbeie kucnorsl: JIHK um PHK. Hykineotuasl — MOHOMEpBl HYKJIEMHOBBIX KHUCIOT.
Crpoenue n pynkuuu JJHK. Ctpoenue u pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHKumu.

[{uTomorus — Hayka o kierke. Kietodnasi Teopust — mpumMep B3auMOJCUCTBUS UIeH U (aKTOB B
Hay4YHOM ITI03HAHUHU. METO bl U3yUEHHUSI KIIETKU.



Knerka kak wnenoctHas »xuBas cuctema. OOmMe NpU3HAKW KIETOK: 3aMKHYyTas HapysKHas
memOpana, monekynsl JJHK kak reHeTnueckuii anmapar, cucteMa CHHTe3a Oerka.

Tumbr  kieTOK:  JyKapuoTHyeckas W HpokapuoTmueckas. (OCOOEHHOCTH  CTPOCHHS
npokapuoTuueckon kietku. Knerounas crtenka Oakrtepuil. CTpoeHue 3yKapHOTHYECKOH KIIETKH.
OCHOBHbBIE OTJIMYMS PACTUTEIIbHOM, )KUBOTHOM U TPUOHOM KIIETKH.

IToBepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHas CTEHKA, IJIMKOKAJIMKC, UX (YHKIMH.
[Tmasmarnueckass wmemOpana, e€ cBoiictBa u ¢yHkumd. LuTormmasma u  e€ OpraHoOMWBI.
OnnomeMOpanuble opraHougsl kietku: OIIC, anmapar ['onbmxu, nmszocomsl. IlomyaBroHOMHBIE
OpPraHoMJbl KJIETKU: MHUTOXOHJAPHHM, IIacTUibl. [IpoucxoxaeHrne MHUTOXOHApUHA M miaacTua. Buabl
mwiactul. HemeMOpaHHble opraHOU/Ibl KJIETKU: puOOCOMBI, KIETOUYHbIN LEHTpP, LUEHTPUOJIN, PECHUUKH,
KryTUKU. yHKIMK OPraHoOUA0B KIIETKU. BKitoueHus.

SAnpo — perynsaTtopHblii neHTp kieTku. CTpoeHue sapa: siepHas 000JI04Ka, KapHOIUIa3Ma,
XPOMATHH, AAPBILIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KJIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, ®. Kpuk,
M. Vunkunce, P. ®panknun, K. M. bap.

Huarpammsl: «Pacnipenienenne XUMHYECKUX 3JIEMEHTOB B HEXXUBOM npupone», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOI MPUPOLEY.

Tabmuuer u cxemsl: «[leproanueckas TabIUIAa XUMHYECKUX IIEMEHTOBY, «CTPOCHUE MOJICKYIIBI
BOJbI», «buocunTes 6enka», «CtpoeHne Moiiekyibl Oenka», «CtpoeHue dpepmentay, «HykiaenHoBble
kucnotel. JIHK», «Ctpoenue monekynsl AT®», «CTtpoeHue s3ykapuoTHUECKON KieTKn», «CTpoeHue
KUBOTHOM KJIETKW», «CTpOEHUE pacTUTEIbHOU KieTKn», «CTpoeHHe MPOKapUOTUYECKON KIIETKWU»,
«CtpoeHnue aapa KIeTKu», «Y JIeBOAbD, «JIumuas.

OO6opynoBaHMe: CBETOBOW MHKPOCKOI, OO0OpyAOBaHUE Ui THpPOBEIEHHs HaOIOACHUH,
U3MEpEeHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTENbHBIX, dKUBOTHBIX U OAKTEpHATIbHBIX KIETOK.

JlaGopaTopHble M PAKTHYECKHE PadOThI:

JlaGopatopnas padota Ne 1. «/3ydeHne KaTaluTHIECKON aKTUBHOCTH ()epMEHTOB (Ha pUMepe
aMMJIa3bl WIM KaTalla3bl)».

JlaGopatopnas paborta Ne 2. «M3ydyeHue cTpoeHHs KIETOK PAacTeHUH, KUBOTHBIX U OakTepuit
10/ MUKPOCKOIIOM Ha F'OTOBBIX MUKpOIIpEnaparax v ux OINUCaHUEN.

Tema 4. 7Ku3HeaeATeJIbHOCTD KJIETKH.

OOMeH BemecTB, WM METa0oIM3M. ACCUMWIAIUS (IJTACTUYSCKU OOMEH) M JTUCCUMMUJIISALINS
(sHepreTHyeckuii 0OMeH) — JIBe CTOPOHBI €AMHOTO Ipolecca MeTabonu3Ma. Posb 3aKOHOB coXpaHeHUs
BELIECTB U SHEPIrUu B IOHUMaHUU MeTadoIu3Ma.

Turnbl oOMeHa BemecTB: aBTOTPOHBIN U reTepoTpodHbIi. Poibs (epMeHTOB B 0OMEHE BEIIECTB
U TMIPEBPALLCHUN SHEPTUH B KIIETKE.

®otocunte3. CperoBas U TeMmHOBass ¢a3pl (orocuHTe3a. Peakuum  ¢porocuHTesa.
DddexTuBHOCTE (hoTOCHHTE3a. 3HAYeHWE (POTOCHHTE3a IS KM3HH Ha 3emuie. BiusHue ycioBuid
cpenpl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHHUS €r0 MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3Upyolue 0akTepuu. 3HaueHHe XeMOCHHTE3a JIJIsl )KU3HU Ha 3eMIle.

OHepreTudyeckuii oOMeH B KieTke. PacieruieHue BEIeCTB, BBIACICHHE M aKKyMYJIHUPOBaHHE
SHEPruM B KJIETKE. DTalbl SHEpreTuueckoro ooMeHna. I'nukonus. bpoxxenue u ero Buasl. Kuciaopoanoe
OKHCIICHHe, WIH KiIeToyHoe Jeixanue. OxuciurensHoe GochopunupoBanue. OP(HEeKTUBHOCTH
HHEPreTUYecKOro 0OMeHa.



Peakuumn marpuunoro cuntesa. I'enernyeckas uadopmanus u JJHK. Peanusauus renernyeckoit
uHbopManuu B KJeTKe. [ eHeTHUecKuil Ko M ero cBoicTBa. TpaHCKpUNIHMA — MaTPUYHBIA CHHTE3
PHK. Tpancusmus — OuocumHTe3 Oenka. Jrtambl TpaHcasanuu. KoaupoBaHue aMHUHOKHCIOT. Poib
pubocoM B OMocuHTE3€e OeKa.

Heknerounsie gopmbl xu3nu — Bupychel. Mctopus otkpeitust BupycoB (. U. MBanoBckuii).
OcoOeHHOCTH CTpPOEHMs W JKU3HEHHOro ILMKJIa BHpycoB. bakrepuodaru. bone3snu pacteHui,
KMBOTHBIX M YEJIOBEKa, BbI3bIBa€MbIe BUpycamH. Bupyc ummyHonedunmra uvenoBeka (BUY) —
Bo30yaurens CIIMJla. OOparHas TpaHCKpuILUs, peBepraza W uHTerpasza. IIpoduiaktuka
pacrpocTpaHeHHsI BUPYCHBIX 3a00J1eBaHHH.

JdeMoHcTpanum:

IToprpersr: H. K. Konsuos, . 1. iBanosckui, K. A. Tumupszes.

Tabmuuel u cxemsl: «Tunel nuranus», «Metabonuzm», «MHUTOXOHIPUA», «IHEPreTHUECKHM
obmen», «Xnopomnact», «Dotocuntes», «Ctpoenue JJHK», «Ctpoenue u GyHKIIMOHUPOBAHUE T€HAY,
«Cunre3 Oenka», «['eHernueckuil kon», «Bupyco», «bakrepuodarn», «CTpoeHne U KU3HEHHBIN
uuki supyca CIIM/la, 6akrepuodaray, «Permmukamus JJTHK.

Oo6opynoBanue: Moaenu-anumkanuu «Y noenue JITHK u Tpanckpumiusy, «buocunres 0einkay,
«CTpoeHue KiIeTkn», Mmozeib cTpykrypsl JJHK.

Tema S. PasMHoOKeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounbnii 1wk, WIM JKA3HEHHBIW LUK KieTkd. MHTepdasza m mumto3. Ilpomeccsr,
npoTekaromue B naTepdaze. Perumkanus — peakuus marpuanoro cuntesa JJHK. Ctpoerne xpomocom.
XpoMOCOMHBIN HA0Op — KapHOTHI. AUIIOUHBIN U ramjJouIHbIH XPOMOCOMHBIE HA0OPBL. XPpOMaTH/IbI.
[uronornyeckre OCHOBBI Pa3MHOKEHHS U MHIUBUIYAJIbHOTO PA3BUTHsI OPTaHU3MOB.

Henenue kietku — Muto3. Cragum muto3a. lIponeccsl, mpoucxonsmye Ha pasHbIX CTAIUAX
MUTO3a. bruonornyeckuii CMbICII MUTO3a.

ITporpammupyemasi ru6esb KJIeTKU — aronTo3.

@®opMbl pa3sMHOXKEHHUsI OpPraHU3MOB: Oecrojioe M MojioBoe. Buasl 0ecnosiaoro pa3MHOKEHHS:
JeTICHNE HaJBOE, ITOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHE, BETETaTUBHOE
pa3MHO)KeHHe. VICKyCcCTBEHHOE KIIOHHPOBAaHNE OPraHU3MOB, €0 3HAYEHUE JUIS CEICKIIH.

[TonoBoe pa3MHOXKEHME, €r0 OTINYUS OT OECIoI0ro.

Meiio3. Craguu Meliosza. IIponeccsl, npoucxonsimue Ha ctaausx Menosa. [losenenue xpomocom
B Menio3e. Kpoccunrosep. buonorndeckuii CMbICI U 3Ha4€HHE MEW03a.

['amerorenes — mpouecc 00pa3oBaHUs IOJIOBBIX KJIETOK Yy >KMBOTHBIX. llojoBble >Kemne3bl:
CeMEHHUKU U suyHUKU. OOpa3oBaHME W pa3BUTHE IOJOBBIX KIETOK — ramer (CHepMaTo30uj,
AWLEKIeTKa) — crepMaTorene3 u oporeHe3. OCOOEHHOCTU CTPOEHUS SIMLIEKIETOK U CIepMaTO30M]I0B.
OnnonorBopenue. IlapreHorenes.

WupuBuayansHOe pa3BuTHE (OHTOTEHE3). DMOpPHUOHATIBHOE pa3BHTHE (SMOpHOTEHE3). DTarbl
SMOPHOHAIIBHOTO PA3BUTHUS Y IO3BOHOYHBIX MXHBOTHBIX: JPOOJEHHE, racTpyJsILMs, OpPraHOI€HE3.
[ToctamOpuoHanpHOE pa3BUTHE. THIBI MOCTAMOPHMOHANBHOTO PA3BUTHS: TPsAMOE, HENpsMoe
(imunHOYHOE). BriusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (AaKTOphL, CIIOCOOHBIE BBI3BIBATH
BPOXKAEHHBIE YPOJCTBA.

Poct m pasButrue pacreHuil. OHTOreHe3 LBETKOBOIO pPAaCTEHUsS: CTPOCHUE CEMEHH, CTaJuu
pa3BUTHS.

JdemMoHcTpanum:

Tabmumpl u cxembl: «POpMbl Pa3MHOKEHUS OpPraHU3MOBY», «/|BOIIHOE OIUIOAOTBOpEHHUE Y
LIBETKOBBIX PpacTeHui», «BereraTMBHOE pa3sMHOXKEHUE pACTEHMI», «JleneHue KIeTKU OakTepuii»,
«CTpoeHue MOJNOBBIX KIETOK», «CTpoeHne Xxpomocombl», «Kietounsnii nuxiy, «Pemmukanus JTHK»,



«Muto3», «Meito3y», «lIpsmoe u Hempsimoe pasButue», «l'ameroreHe3 y MIICKOMUTAIONINX U
yenoBeka», «OCHOBHbBIE CTaJIUU OHTOTE€HE3a».

OOopynoBaHue: MHKpPOCKOI, MHUKporpenapatbl  «CrepMaTo30uabl  MIIEKOIHUTAIOLIETOY,
«litexnerka muiekonuraroniero», «Kapuokunes B KIETKaX KOpEIIKa JIyKa», MarHUTHAas MOJIENb-
anruukanus «Jlenenue knetku», moaens JJHK, monens meradasHoit XpoMOCOMBL.

JlaGopaTopHble U NpaKTHYecKne padoThbi:

Jlaboparopuass pabora Ne 3. «HaOmroneHwe MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MHUKpOIIpernapaTax.

Jlaboparopnas pabora Ne 4. «U3ydyeHue CTpOEHHsSI TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HacsieqcTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3agauu reHeTuku. Mcropust pa3BUTHS T€HETUKH. Poib IUTONOTMU U SMOPUOIOTHH B
CTaHOBJICHUH T€HETUKU. BKiIag pocCHHCKHUX U 3apyOexHBIX YYEHBIX B pa3BUTHE T€HETHKU. MeTombl
TEHETUKH (TUOPHUIOJIOTUYECKUM, ITUTOTEHETUYECKUM, MOJEKYIsIpHO-reHeTuYecKuii). (OCHOBHBIE
reHEeTUYECKUE OHATHSA. | 'eHeTnueckasi CUMBOJIMKA, UCIIOIb3yEMasl B CXeMaX CKpEeIIMBaHU.

3aKOHOMEPHOCTH HAcJEeJI0BaHUs NPU3HAKOB, ycTaHOBIeHHbIe I'. Mennenem. MonoruOpuanoe
CKpelllMBaHUEe. 3aKOH eIuHO00pa3usi THUOPHUIOB MEpBOro MokosieHus. [IpaBuiio JOMHUHHUPOBAHUS.
3aKoH pacllenieHus NpUu3HaKoB. [’ unoreza yunctoTel ramer. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpugHoe  cKpeliuBaHWE.  3aKOH ~ HE3aBUCUMOIO  HACJEIOBaHUS  IPU3HAKOB.
[luToreHeTHUECKME OCHOBBI JUTHOPUIHOTO  CKpPEIIMBAHUSA. AHATU3UpPYIOIIee CKpEIIUBaHHE.
Hcnonb30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHUS TS ONIPEIETICHHS TeHOTHUIIa OCOOH.

CuermienHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo ClErICHHOMY HAacle0BaHUIO
redHoB. Hapy1ieHnue cuemnienns reHoB B pe3yJibTaTe KpOCCHHIOBEpa.

XpoMocOoMHast TeOpHUs HACIEICTBEHHOCTH. | eHeTHYecKre KapThl.

I'eneruka mona. XpOMOCOMHOE OIpeAeseHre IMoyia. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
['oMorameTHbI€ U TeTeporaMeTHbIe OpraHu3Mbl. HacnegoBanne npu3HaKOB, CLIEMIJICHHBIX C MTOJIOM.

N3menuuBocTh. Buabl M3MEHUMBOCTH: HEHAC/IEJCTBEHHAs M HacieJIcTBeHHas. Ponb cpeasl B
HEHACJIC[ICTBEHHOH  W3MEHYMBOCTH.  XapaKTePUCTHUKA  MOIU(PUKAUOHHOW  HM3MEHYHMBOCTH.
Bapuarnmonssiii psan u BapuanuonHas kpuBasg. Hopma peakuuu npusHaka. KonuuecTBeHHbIE U
KaueCTBEHHbIC TPU3HAKU U X HOpMa peakuuu. CBoHCTBAa MOIU(DUKAIIMOHHONW H3MEHYUBOCTH.

HacnenctBennas, wiaM TreHOTHUIHYECKas, H3MEHUMBOCTb. KOMOWMHATHBHAasT W3MEHYUBOCTD.
Meii03 1 10JI0BOW MPOIECC — OCHOBA KOMOMHATUBHON MU3MEHUYMBOCTU. MyTallMOHHAs! H3MEHUHUBOCTb.
Knaccudukanus myranuid: reHHbIE, XPOMOCOMHBIE, T€HOMHBIe. YacToTa W NpPUYMHBI MYyTaIUil.
MyrareHHsie (QakTopbl. 3aKOH TOMOJOTHYECKHX pPSJAOB B HacjelCTBeHHOH u3MmeHuumBoctu H. .
Basuiiosa.

BHesiepHast HacI€1CTBEHHOCTh U U3MEHUUBOCTbD.

I'enetuka 4yenoBeka. Kapuorun uenoBexka. (OCHOBHBIE METOJbI TE€HETUKM 4eJIOBEKa:
TeHEaJOTUYECKUH, OIM3HEIIOBbIN, IIUTOT€HETUYECKUH, OMOXUMHYECKU, MOJIEKYISIPHO-T€HETUYECKHUH.
CoBpeMeHHOE OIpe/ielIeHHe TeHOTUIA: MTOJHOI€HOMHOE CEKBEHHPOBAHME, T€HOTUIIMPOBAHHUE, B TOM
gucine ¢ nomompio [IIIP-ananu3a. HaciencrBeHHble 3a0o0jieBaHUs 4eOBEKAa: IEHHBIC OOJIC3HH,
00JIe3HN C HACIEJCTBEHHOW MPEepacloioKeHHOCThIO, XpOMOCOMHBIe 0ose3Hu. CoMaTudyeckue u
reHepaTuBHble MyTanuu. CTBoJOBbIe KIeTKU. [IpuHIMIBI 370poBOro 00pa3za KU3HU, AUATHOCTUKH,
npoWIAKTUKA W JICYCHUS TEHETHYECKUX Oone3Hell. MennKo-reHeTH4ecKoe KOHCYJIBTHPOBAHHUE.
3HaueHue MEAUIMHCKOM TE€HETHUKU B MPEJOTBPAICHUMM M JICYEHHMM TE€HETHYECKHX 3a0oseBaHMi
YeloBeKa.

JdemoncTpamum:



[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. YerBepuxo, H. B. Tumodees-
Pecorckuii, H. 1. BaBuios.

Tabnuip! u cxembl: «MOHOTHOPUIHOE CKPELIMBAHUE U €0 [IUTOI€HETUYECKAasi OCHOBA», «3aKOH
pacilleryieHusi W €ero IUTOTeHEeTHYeCKas OCHOBa», «3aKOH YHCTOThI Tamer», «Jlurubpuanoe
cKkpemuBaHue»,  «lluTomormyeckue  OCHOBBI ~ AWTMOPUIHOTO  CKpemmBaHusy,  «Meio3y,
«B3aumojielicTBUE ayuIeNbHBIX T'€HOB», «['€HeTHdYecKkne KapThl paCTEHUM, >KMBOTHBIX U UYEJIOBEKA,
«['eneruka nonay, «3aKOHOMEPHOCTH HACJIEOBAHMSI, CLIETIIIEHHOTO C MOJ0M», «KapruoTumsl 4enoBeka
1 )KMBOTHBIX», «Bubpl H3MEeHUUBOCTHY, «MonudukanronHas n3MEeHYHBOCThY, «HacnenoBanue pesyc-
baktopay, «I'eHeTuKa rpymnn KpoBu», «MyTallmOHHASI U3MEHUHUBOCTHY.

ObopynoBanue:  Mojenu-ammukanud — «MoHOTHOpUAHOE — cKpemuBaHue», «HemomHoe
JOMUHHMpOBaHUEY, «JluruOpumHoe ckpemmBanuey, «llepekpéct XpoMocom», MHKpPOCKON U
Mukpomnpenapar «/Ipozodunay (Hopma, myTaruu GopMbl KPUIBEB U OKPACcKH Tela), repOapuii «I opox
ITOCEBHOM.

JlaGopaTopHble M PAKTHYECKHE PadOThI:

Jlaboparopuass pabora Ne 5. «M3yueHue pe3yiabTaTOB MOHOTHOPHUIHOTO W JTUTHOPHIHOTO
CKpEUIMBAaHUA y JPO30(HIIBI Ha TOTOBBIX MUKPOIpEnapaTaxy.

Jlaboparopnas pabGora Ne 6. «M3yueHue MOAM(PHUKAIIMOHHON H3MEHYUBOCTH, MOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaGopatopnast pabota Ne 7. «AHanmu3 MyTaIuii y Ipo30(HiIsl Ha TOTOBBIX MUKPOIIpErapaTaxy.

[TpakTryeckas padora Ne 2. «CocTaBlieHHE U aHATN3 POJIOCTOBHBIX YEIOBEKa.

Tema 7. Cesiekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi KaKk HayKa M TPOIECC. 3apOKJICHHE CENIeKIMU W JomecTukauus. Yuenue H. U.
BaBunoBa 0 TIEHTpax TMPOUCXOXKICHHSA ¥ MHOrooOpasusi KyJIbTYpHBIX pacTeHuil. LleHTps
MIPOUCXOKACHUS JOMAIIHUX )XKUBOTHBIX. COpPT, OPOJA, LITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIMU. MacCOBBIA M HMHIWBHUIYaJbHBIM OTOOPHI B CEJIEKIIHH
pactenuii u >KUBOTHBIX. OlleHKa 3KcTepbepa. BIIM3KOpOACTBEHHOE CKpellMBaHWE — HWHOPHUIMHT.
UYucrasa nuaus. CkpeunuBaHue 4YUCTBIX JUHUM. ['erepos3uc, mnu rubpuanHas cuna. HepoacrtBenHoe
ckpeuBanue — ayropuauar. OtnanénHas rudpuau3anus u e€ ycrnexu. VICKycCTBEeHHBIH MyTareHes u
MOJIyYEHUE NOJUITIONA0B. JIOCTHIKEHHSI CeNIEKIIUU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpaciib NPOU3BOACTBA. ['€HHAas WH)KEHEpus. OTalbl CO3JaHUS
pexombunanTHOU JIHK 1 TpancrenHsix oprannsMoB. Knerounas umxenepus. Kierounsie KyabTyphl.
MUuKpOKIIOHAIBHOE Pa3MHOKEHHE pacTeHHil. Knonuposanue BBICOKOITPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. JKOJOTHYECKHe U dTHUeckue rnpodnembl. MO — reHernuecku
MOAU(DHUIIMPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

IToprpetsr: H. Y. BaBuinos, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. I1BaHOB.

Tabmuie! u cxembl: KapTa «LIeHTPBI IPOUCXO0XKICHUS U MHOT000pa3us KyJIbTYpHBIX PacTEHUI»,
«[Topoapl AOMaIIHUX XUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuil», «OTnanéHHas rudpuan3anus»,
«Pabote! akagemuka M. @. MBanosay, «I[lomumnonaus», «O0bEKTh OMOTEXHOJIOTHNY, «KileTouHbIe
KYJIbTYpPbl U KJIOHUPOBaHUE», «KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISIKU IJI0JJ0B U KOPHEIUIOAOB TUKUX (OPM U KyJIbTYPHBIX COPTOB PACTCHHIA,
repOapuii «CenbCKOXO03HCTBEHHBIE PACTEHUSD.

JlaGopaTopHble M PaKTHYECKHE PadOThI:

Okckypcusi «OCHOBHbIE METOJbI M JOCTHMIKEHHSI CEJIEKIIMM pPAaCTEeHUN U JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIUIMYHOE
XO035IICTBO, Ta0OPATOPHUIO arPOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».



11 KJIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

IIpennocsIkn BOSHUKHOBEHHS 3BOJIIOLMOHHON TEOPUHU. DBOIIOLUOHHASA TEOPHUsS U €€ MECTO B
Ouosioruu. BiusHue 3BOIIOMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUU U JPYTUX HAYK.

CupnerenbcTBa 3BoioLMU. [laneoHToNOrMYECKHE: TOCIEI0BAaTEIbHOCTh OSIBJICHHUSI BUJIOB B
[1aJIEOHTOJIOTUYECKON JIETONMCH, INepexoanble (opMbl. buoreorpapuueckue: cCXOACTBO U pasziinyue
¢bayH u prop MaTepuKOB ¥ OCTPOBOB.

OMOpHOJIOrMYECKUE: CXOACTBA M pa3jMyusl SMOpPHUOHOB pa3HbIX BHJOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-AHATOMUYECKHE: TOMOJIOTUYHbIE, aHAJIOTUYHbIE, PYAUMEHTAPHBIE OPTraHbl, ATABU3MBI.
MounekynsipHO-OMOXUMUYECKUE:  CXOJCTBO ~ MEXAaHU3MOB  HACJEACTBEHHOCTH M OCHOBHBIX
MeTa0OJIMYECKUX ITyTeH Y BCEX OPraHU3MOB.

OpomononHas teopus Y. JlapeuHa. [Ipennocbuiku BOZHUKHOBEHUs JapBUHU3MA. [IBHKyliue
CHJIBI SBOJIIOLIMK BUIOB 10 JlapBuHY (M30BITOYHOE PAa3MHOXKEHHE NMPH OTPAaHUYEHHOCTH PECYpCOB,
HeolpeaeéHHast U3MEHYHBOCTh, O0pb0a 3a CYIIECTBOBAHUE, ECTECTBEHHBIN O0TOOD).

Cunternyeckas teopust 3Bosroruu (CTI) u e€ 0OCHOBHBIE OJIOKEHHUS.

Muxkposomtonus. [Tonmynsanus kak equHUIA BUA U 3BOJIIOLUY.

JBwxyume cuibl ((hakTopsl) 3BONIONMM BHUJIOB B Ipupoae. MyTalMOHHBI mpouecc u
KOMOWHATHBHAS U3MEHYMBOCTD. [loMy IsIIOHHBIE BOIHBI U Apeiid reHoB. M30msamust 1 MUTpanusl.

EcrecTBennslit 0T00p — Hanpasisromuil pakrop sBoronun. @OpMbI €CTECTBEHHOTO 0TOOpA.

ITprucnocoOaeHHOCTh OPraHW3MOB Kak pe3ynbTaT 3BoOdOLMU. Ilpumepsl mpucnocobieHuit y
OpraHu3MoB. ApoMop(O3bl U UAHOAIANTALINH.

Bun wu BupooOpazoBanme. Kpurepuum Buma. OcHoBHblE (GOpMBI  BUI000pa30BaHUS:
reorpaguueckoe, 3K0JI0rH4ecKoe.

MakposBomtonius.  DopMbl  3BoMOLMU:  (WIETHYECKasl, JIUBEPreHTHAas, KOHBEPreHTHas,
napaiensHas. HeoOpaTumMocTh 3BOMIONNN.

[IpoucxoxaeHue OT Hecnenualn3UpoBaHHBIX IpenkoB. [Iporpeccupyromas crnennamn3anus.
AnanTtuBHas paguanmsi.

JdemoncTpanumn:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkenb,
®. Mromep, A. H. Cesepiios.

Tabmuupl n cxemsl: «Pa3BuTHe OopraHMYEeCcKOro Mupa Ha 3emie», «3apOibIIIM MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTtepukc», «DopMbel OOprObI 3a cCyllecTBOBaHME», «EcTecTBeHHBIH 0TOOP»,
«MHoroo0Opasue COpTOB pacTeHuil», «MHoroodbpasue MOpoA IKUBOTHBIX», «llomymsauumny,
«MyTanMoHHas HW3MEHYMBOCTB», «ApomMopdoss», «Mnunoamanranum», «OOmas nereHepanus»,
«IBmxymue cuiibsl 3Boronumn», «Kapra-cxema mapupyra myremectsuss Y. Jlapsunay, «bopbOa 3a
cymectBoBaHue», «lIpucnocobieHHocTs opranuzmMoB», «l'eorpaduueckoe BHI000pa3oBaHUEY,
«DKOJIOrMYeCKOe BUA000Pa30BaHUEY.

OO6opynoBaHue: KOJUICKIMSI HACEKOMBIX C Pa3jIMYHBIMH THIIAMH OKPAacKH, HAaOOp IUIONOB H
ceMsiH, KoJulekius «lIpumepsl 3allUTHBIX NPUCHOCOOJEHUN Y >KMBOTHBIX», MoOjeab «OCHOBHbBIE
HanpaBJIeHUs 3BOITIONUNY», 00bEMHas MoJieNb «CTpoeHHe FOJI0BHOTO MO3Ia IO3BOHOYHBIXY.

buoreorpaguyeckas kapra Mupa, KowieKuus «PopMbl COXPaHHOCTH UCKOIAEMBbIX KUBOTHBIX U
pacteHuii», wmoxens ammmukanus «Ilepekpéct XpomocoM», BiaxHble mnpenaparel «PasBurne
HacekoMoro», «Pa3BuTHe nsATymIKM», MUKporpenapar «Jpozoduma» (HOpma, myTtanuud (OpMBbI
KPBLJIbEB U OKPACKU TEJIa).



JlaGopaTopHble U MpaKTH4YecKne padoThbi:

JlaGopatopuas padora Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHUION.

Jlaboparopras pabora Ne 2. «Onmcanue mprucrocoOJIEHHOCTA OpraHu3Ma B €€ OTHOCUTEIILHOTO
XapaKkTepay.

Tema 2. Bo3HnkHOBeHHMe ¥ pa3BUTHE KU3HU Ha 3emJie.

JloHay4yHbIe MIPEACTABICHUS O 3apPOXKIACHUU KU3HU. HayuHble runore3sl BOSHUKHOBEHUS KU3HU
Ha 3emJse: a0uoreHe3 M HaHCHepMUs. XUMHUYECKasl BOMIONUS. AOUOTE€HHBbI CUHTE3 OPraHUYECKUX
BEILIECTB W3 HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE MOJATBEPKIACHUE XUMHYECKOM 3SBOJIIOLIMH.
Havaneubie stansl 6uonoruueckoit spomronuu. ['mnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE HpOTOKIETKH. [lepBbie KieTkM M uX HBoiouus. PopMupoBaHue
OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PazButue xxu3Hu Ha 3emiie 1o 3paM u nepuoaam. Karapxeil. Apxeiickas U npoTepo30KcKas 3pbl.
[laneozoiickas spa W e mepuUoOAbl: KEMOPHICKUI, OPAOBUKCKHUM, CHIypUHCKUN, IEBOHCKHIA,
KaMEHHOYT OJIbHBIN, IEPMCKHM.

Me3o3o0iickas 3pa 1 €€ epuoabl: TPHACOBBIN, FOPCKUM, MEJIIOBOM.

Kalino3oiickas 3pa u €€ nepuopl: MaJeOreHOBbI, HEOT€HOBbIN, aHTPOIIOI€HOBBIN.

XapakTepucTUKa KiIuMara M TeO0JOTMYECKUX mpoueccoB. (OCHOBHBIE 3Tambl 3BOJIOLUU
PaCTUTENBHOTO U JKUBOTHOTO MHpa. ApoMopho3bl Yy pacTeHuid U KUBOTHBIX. [losiBIeHne, paciBeT u
BbIMHPAHUE TPYIII KUBBIX OPIaHU3MOB.

Cucrema OpraHMYECKOro MHpa KakK OTpakeHue 53BoJoUuU. OCHOBHBIE CHCTEMATHYECKHE
IPYIIIbl OPTraHU3MOB.

OBotonus 4eaoBeka. AHTPOINOJIOrHs Kak Hayka. Pa3BuTue npeactaBieHUl O MPOUCXOKICHUU
yenoBeka. Meroasl u3yueHus aHTponoreHe3a. CXoicTBa M pa3iMuusl 4YEJOBEKAa M JKUBOTHBIX.
CucremaT4ecKoe IOJI0KEHUE YEII0BEKa.

JBmxymiue cuibl ((pakTopsl) anTpororenesa. HaciencTBeHHas USMEHUMBOCTh U €CTECTBEHHBIN
ot6op. OO1IecTBEeHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAHUM TPY/a, MBIILICHUE, PEYb.

OcHOBHBIE CTaUU U BETBU 3BOJIIOLMU YEJIOBEKA: aBcTpasionuTeku, UenoBek ymensiid, Yenosek
npsaMoxoamui, Yenosek Heanaepranbckuil, YemoBek pazymHbd. Haxogku MCKOIaeMbIX OCTaTKOB,
BpEMS CYIIECTBOBAaHHUSI, 00JIACTh paCIPOCTpaHEHUs, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAUSL.

UYenoBeueckre packl. OCHOBHBbIE OOJBIIME pachl: €BpPOINEOHAHAs (eBpa3uiickas), Herpo-
aBCTpaJIONIHAsS (3KBaTOpHaIbHAs), MOHTIOJIOMTHAS (a3maTcko-aMepHKaHCKas). Yeprol
IIPUCIIOCOOJIEHHOCTH MPEICTaBUTENIEH YENOBEUYECKHX pac K YCIOBHUSIM CYLIECTBOBaHMs. ETUHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpanum:

[Moptpetsr: @. Pean, JI. Ilactep, A. U. Onapun, C. Mumiep, I'. FOpu, Y. JlapBus.

Tabmuubt u cxemsl: «Bo3aukHOBeHHE COTHEYHOH cCUCTEMBD, «Pa3BUTHE OPraHUYECKOT0 MUPaY,
«PacTtutenbHas kietka», «KuBoTHas kietka», «I[Ipokapuoruueckas kierkay», «CoOBpeMeHHas cucTema
OpraHUYecKOro mMupay», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOECHUS YeJIOBEKa M YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTUYECKUX HAXOJOK IPEIKOB COBPEMEHHOTO YeIIOBEKay,
«/IpesHelmue moan», «IpeBHue moan», «llepBsie COBpeMEHHBIE JIIOAN», «HenoBedyeckue pacsn.

Ob6opynosanue: Mmyisiku «[Ipoucxoxaenue yenoBekay (OI0CThI aBCTPAIONMUTEKA, MTUTEKAHTPOTIA,
HeaHJepTaliblla, KPOMAaHBOHIIA), CJCMKH WU H300paKEHUS KAMEHHBIX OpYyIUH MEepBOOBITHOTO
YyelioBeKa (KaMHHU-YOIIephl, pyousa, ckpebiia), reoXpoHoJoruueckas Tadauna, KOJUeKIus «Dopmbl
COXPAHHOCTH MCKOIIAEMBbIX KMBOTHBIX U PACTCHUII».

JlaGopaTopHble U NpaKTHYecKne padoThbi:



[Ipaktuueckass pabora Ne 1. «lM3ydeHune HCKOMAaeMbIX OCTATKOB PACTCHHM M KUBOTHBIX B
KOJUIEKLIUSIX).

OKCKypcHusi «DBOJIOLUA OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIH WIH
KpaeBequecKHii My3eit).

Tema 3. Oprann3msl 4 OKpy:KaOIas cpeaa.

DKoJoTusl KaKk Hayka. 3a/ladyd U pa3feNbl SKOJIOrHH. MeTOobl IKOIOTUYECKUX HCCIIEeIOBaHUIA.
DKOJIO0rM4eCcKOe MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHHU3MOB: BOJIHAS, HA3eMHO-BO3IyIIHAs, MOYBEHHAS,
BHYTpPUOpPraHU3MEHHAsI.

Okonoruveckne (¢dakropel. Kiraccupukamus dIKOJIOTHYECKUX  (DAKTOPOB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTEHHBIE. J[eHCTBIE SKOJIOTHIECKUX (PAKTOPOB Ha OPTaHU3MBI.

AlGuotuueckue (pakTOphl: CBET, TeMIeparypa, BIaxHocTh. Dotonepuonusm. [Ipucnocodbnenus
OpPraHM3MOB K JIeHCTBUIO abnoTndeckux (pakTopos. buonoruueckue puTmeol.

buotnueckne Qakropel. Bunbl OMOTHYECKHX B3aWMOJCHCTBUN: KOHKYPEHIHS, XHITHHYECTBO,
cumbuo3 u ero Qopmel. [lapasutusm, Koomepauusi, MyTyalau3M, KOMMEHCAIH3M (KBapTHUPAHCTBO,
HaXJICOHMYECTBO). AMEHCalIW3M, HeEHTpanu3M. 3HaueHUE OWOTHYECKMX B3aUMOJCHCTBUN IS
CYLIECTBOBAHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE  XapaKTEepUCTUKH  momynsuuud. OCHOBHBIE — IMOKa3aTead  IMOMYJISLIHU:
YHCJIEHHOCTD, IJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUrpalus. JJuHaMuKa YUCIEHHOCTH
MOMYJISILUY U €€ peryssuus.

JdemoncTpanumn:

[Moptpetsr: A. 'ymbonpar, K. @. Pynse, O. ['ekkens.

Tabmuupr u cxembl: kapra «lIpuponnbie 30HbI 3emun», «Cpeabl OOUTaHHSI OPraHU3MOBY,
«DoTtonepuoanzmy, «llomynsnuny, «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MOMYIALUUA UHPY30pHH-
Tydenbkny, «[luiesbie nenm.

JlabGopaTopHble U NpaKTHYecKne padoThbi:

Jlaboparopuass pabora Ne 3. «Mopdosornueckue OCOOCHHOCTH PACTEHUN W3 Pa3HBIX MECT
OoOUTaHUS.

Jlaboparopnas pabota Ne 4. «BiusiHre cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJICYCa.

[TpakTuueckas pa6ora Ne 2. «[loacdér MIOTHOCTU MOMYJISILIUKA Pa3HbIX BUIAOB PACTCHUID.

Tema 4. Coo01ecTBa U IKOJIOTHYECKHE CHCTEMBbI.

Coo0miecTBo opranu3mMoB — OmoIrieH03. CTPYKTyphl OMOIICHO3a: BHJIOBAsi, MPOCTPAHCTBEHHAS,
Tpoduyeckas (nuiieBas). Bunbl-noMmuaanTel. CBs3u B OMOIICHO3E.

Dkojorudeckre cucreMbel (d9kocuctembl). [lomsitue 00 »3KocucTeMe U OHOTEOlEHO3E.
OYHKIIMOHAIBHBIE KOMIIOHEHTBI SKOCHUCTEMBI: MPOJYIIEHThI, KOHCYMEHTHI, penyleHThl. KpyroBopot
BELIECTB U IOTOK dHEPruu B 3kocucreMe. Tpoduueckue (muiieBbie) ypoBHU 3KocucTeMbl. [lnmieBsie
uenu u cetu. OCHOBHBIE MTOKA3aTeIN YKOCUCTEMBI: Oromacca, MPoIyKIUs. DKOJIOTHYECKUE TTHPAMU/IBI:
MPOJIYKIIMKM, YHCIECHHOCTH, Ouomacchl. CBOICTBA JKOCHCTEM: YCTOWMYHMBOCTbH, CaMOPETYIISIHS,
pasBurtue. Cykueccus.

[Ipuponnble 3KOCHCTEMBI. OKOCUCTEMBI 03€p UM peK. OKocucTeMa XBOMHOIO  WJIH
IMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE JKOCHUCTEMBL. ATPOIKOCHCTEMBI. YpOosKocucTeMmbl. buonoruueckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3nooOpasue kak ¢akrop ycToHdmBocTH 3KocucTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.



Yuenne B. U. Bepuanckoro o 6uocdepe. ['panuisl, coctaB u cTpykrypa Ouocdepsl. Kuboe
BemiecTBO U ero gynkmun. OcobeHHocTH OMochepsl Kak rI00aIbHON IKOCHUCTEMBI. J[MHaMHUYecKoe
paBHOBecHe U 00paTHasi CBs3b B Onocdepe.

KpyroBopotsl BemiecTB U OHOT€OXMMHUYECKHME IUKIBI 3JIEMEHTOB (yriepoja, as3ora).
3oHanbHOCTH OHOchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuecTBO B Ouocdepe 3eminn. AHTPONOTeHHbIE M3MEHEHUs B Ouochepe. I'mobanbHbIE
9KOJIOTMYECKUE TTPOOIIEMBI.

CocymiecTBoBaHue mpupoasl U dYenoBedecTBa. CoxpaHeHHe OHOpa3zHOOOpas3usi Kak OCHOBA
ycroiunBocTd Omoceprl. OcHOBa palMOHAIBHOTO YIPABICHUS HPHUPOIHBIMH pecypcaMu U HUX
UCIO0JIb30BaHue. JloCTHKEeHUsI OMOJIOTHH U OXpaHa MPUPOIbI.

JdeMoHcTpanum:

[Toprpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmumper u cxemsl: «llumeBbie 1nenw», «buoleHo3: coctaB U CTpykTypay, «lIpuponnsie
coobmiectBay, «Llenn nurtanusy, «dKoaoruueckas nupamuaay, «buocepa n yenosek», «Ikocucrema
LIMPOKOJIUCTBEHHOTO Jieca», «JKOCHCTEMa XBOMHOro jeca», «buoleHo3 BOAoéMay, «ATpOLEHO03»,
«IIpuMepHBIE aHTPOIIOIEHHBIE BO3ACUCTBUSA Ha NPUPOLY», «BaKHEHIIME MCTOYHMKHU 3arpsi3HEHMS
BO3[lyXa M TPYHTOBBIX BOa», «llouBa — BaxkHe#mas cocraBisiomas Ouocdeprry, «DakTopsl
nerpanauuu nous», «llapaukoBsiii d3hdexT», «DakTophl paguOaKTUBHOTO 3arps3HeHUst ouocheps,
«O6miast cTpykTypa Omocdeps», «PacnpocTpanenue xu3HU B Owmochepe», «O30HOBBIM 3KpaH
ouocdepsr», «KpyroBopot yriepoaa B buochepe», «KpyroBopot azoTa B mpupoe».

Ob6opynoBanue: Mojenb-anmuinkanus «Tunuunaeie OMOLIEHO3BD», replOapuil «PacTuTenbHbIE
coobmiecTBay, Koyuiekuu «buorenosy», «Bpeaurenn BaXKHEHIINX CEIbCKOXO03SMCTBEHHBIX KYIBTYPY,
repOdapuu U KOJJIEKIIMU PACTEHUHN U )KUBOTHBIX, IPUHAJIEKAIINE K Pa3HbIM 3KOJOTMYECKUM IpyInam
onnoro Buaa, Kpacnas kuura Poccuiickoit @enepaiiiu, n300pa>keHUsI OXpaHsIEMbIX BUIOB PACTCHUN U
KUBOTHBIX.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 10 BUOJIOT'U HA BA3OBOM
YPOBHE CPEJJHEI'O OBILIET'O OBPA3OBAHU A

Cornacho ®I'OC COO, ycraHaBiuBalOTCs TpeOOBaHUS K pe3yjibTaTaM OCBOEHHUS
00ydJalolMMUCS TIPOrpaMM CpelHero oOImiero oOpa3oBaHUS: JIMYHOCTHBIM, METAalpPEIMETHBIM U
IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JIMYHOCTHBIX pe€3yJIbTaTOB OCBOCHMS IpenMera «bHOJIOTHs»  BBIIEIEHBI
CJIEAYIOLIME COCTABISAIOUINE: OCO3HAHUE 00YYaIOLUMMHCA POCCUNCKON TpaskIaHCKON HIEHTUYHOCTH —
TFOTOBHOCTU K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOIIPEACIICHHIO, HAaJIU4Me MOTHUBALUM K
00y4eHHIO OMOJIOTHH, LEJICHANPABICHHOE PAa3BUTHE BHYTPECHHHUX YOCKICHHUN JTHMYHOCTH HA OCHOBE
KJIIOYEBBIX LIEHHOCTEW W UCTOPUYECKHX TPAAULUN pa3BUTHSA OMOJIOTMYECKOrO 3HAHMsI, TOTOBHOCTb U
CIIOCOOHOCTh OOYYAOIIMXCS PYKOBOICTBOBATHCS B CBOCH NESATEIBHOCTH LEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKaMH, TPUCYLUIUMH CHCTEME OHOJIOTMYECKOT0 O0pa30BaHUs, HAIMYUE HKOJIOTHYECKOTO
MIPABOCO3HAHUS, CIOCOOHOCTH CTaBUTH IIETH U CTPOUTH JKW3HEHHBIE TUIAHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS IpeaMera «bruosorusy AOCTUraroTcs B €AMHCTBE y4eOHOH
U BOCIHUTATEIbHOM  JAEATEIBHOCTH B  COOTBETCTBUM €  TPAaJULUUOHHBIMM  POCCHUNCKHMH
COLIMOKYJIBTYPHBIMH, HCTOPHUYECKMMH M JyXOBHO-HPAaBCTBCHHBIMHM LICHHOCTSMM, IIPUHSATHIMU B
o0IIecTBE NpaBWIaMH M HOPMaMH TOBEICHHS M CIIOCOOCTBYIOT IIpoIleccaM CaMOIIO3HAHWS,
CaMOBOCIIMTaHUS M CAaMOPa3BUTHUSA, DPA3BUTUS BHYTPEHHEH NO3ULUM JIMYHOCTH, NAaTPUOTHU3MA,
YB&KEHHUsSI K 3aKOHY M IIPAaBONOPSIKY, 4YEJIOBEKY Tpylda M CTapuieMy IIOKOJEHHUIO, B3aUMHOIO
YBa)KEHUS, OEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUIO M TPAIULHMSIM MHOTOHAIIMOHAILHOTO
Hapoza Poccuiickoin denepannu, Npupoie U OKPYKarUIEH Cpee.

JInuHOCTHBIE pe3yibTaThl OCBOEGHUs YydeOHOro mnpenmera «buosorus» AOIKHBI OTpakaTh
TOTOBHOCTh M CHOCOOHOCTh OOYYarOUIMXCS PYKOBOJCTBOBATHCSA C(HOPMUPOBAHHOM BHYTpEHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPHUEHTAllUui, MO3UTHBHBIX BHYTPEHHUX YOEKIEHUM,
COOTBETCTBYIOIIMX TPAJAWIUOHHBIM IIEHHOCTSIM POCCHICKOTO OOINECTBa, PacCIIMpPEHHE >KU3HEHHOTO
OIbITA W OIBITA JEATEJBHOCTH B IPOLECCE PEaTM3alMy OCHOBHBIX HANpPaBICHUM BOCIMTATEIbHOU
JESTEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskaIaHCcKOro BOCIMTAHUSA:

c(OPMHPOBAHHOCTH TPAXKIAHCKON MO3UIMK OOYUYAIOMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00IeCTBa;

OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX IPaB U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U ITPABOIIOPSIKa;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW JESITEIBHOCTH HpPU CO3JaHUHM YYEOHBIX MPOCKTOB,
peleHny y4eOHbIX U MO3HABATEIBHBIX 3371a4, BHIIIOJHEHUN OMOJIOTHUECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPEAEATh COOCTBEHHYIO MO3MIMIO IO OTHOLIEHUIO K SIBICHUSIM COBPEMEHHOM
KHU3HHU U OOBSCHATH €€;

YMEHHUE Y4YUTHIBaThb B CBOMX JEHUCTBUSAX HEOOXOIUMOCTb KOHCTPYKTHUBHOT'O B3aMMOJECHCTBUS
JIO/IeH C pa3HBIMHU YOCKACHUSMH, KYIBTYPHBIMU IIEHHOCTSIMU M COLIMATBHBIM ITOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHMYECTBY B IIPOLIECCE COBMECTHOI'O  BBINOJHEHHS  y4eOHBIX,
IIO3HABATEJIBHBIX U HMCCIIENOBATENbCKUX 3a]a4, YBaKUTEJIBHOIO OTHOLIEHUS K MHEHHUIO ONIOHEHTOB
IIpU 00CYXk/IEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOT0 CO/IEpKaHUS;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU IE€ATEIBbHOCTH;

2) IaTPUOTHYECKOIr0 BOCIIUTAHUS:



c(OPMUPOBAHHOCTh POCCUHCKON Tpa)IaHCKOW HJIEHTUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iiepel PoauHOM, TOpAOCTH 3a CBOM Kpaii, CBOO Poauny,
CBOU S3BbIK U KYJIBTYPY, IIPOILIOE U HACTOSIIIEE MHOIOHAIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILEHHE K MPUPOJHOMY HACIEAUI0 U MAMATHUKAM MPUPOJbI, JOCTHKEHUSIM
Poccuu B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIOCOOHOCThH OIICHMBATh BKJIAJ POCCUHCKHUX YUEHBIX B CTAHOBIIEHHWE U pPa3BUTHE OHOJIOTHH,
MMOHUMaHUS 3HA4YCHUsI OMOJIOTUU B TIO3HAHUU 3aKOHOB IIPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO
00I11eCTBa;

ujeitHass yoexaEHHOCTh, TOTOBHOCTh K CIYyXEHHIO U 3ammure OTeuecTBa, OTBETCTBEHHOCTh 3a
ero cynn0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX IEHHOCTEH pOCCUICKOr0 HApOAa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIEHUBATh CHTYAIMI0 M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSICh HA
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEero;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSAM, CO3/JAHHI0 CEMbUM Ha OCHOBE OCO3HAHHOIO
MIPUHSATHSA LIEHHOCTEN CEMEWHOM KU3HU B COOTBETCTBUHU C TPaAUIMAMU Hapo10B Poccuu;

4) 3cTeTHYECKOTr0 BOCTIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYas 3CTETUKY OBITa, HAYYHOTO M TEXHHYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHIA;

IMOHMMaHNE SMOLIMOHAIIBHOTO BO3AEHCTBUS AKUBOU NPUPOJIbI U €€ HEHHOCTH;

TFOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HbIX BHUJIAX MCKYCCTBA, CTPEMJICHHE MPOSIBIATH KAa4eCTBA
TBOPYECKOH JIMYHOCTH;

5) ¢pusnuyeckoro BocnuTaHusA, GOPMUPOBAHUS KYJIbTYPbI 310POBbSI M 3MOIHMOHAJIBHOIO
0J1aronoyyus:

MOHMMAaHWE W peaju3alys 3I0pOBOro M 0Oe30MmacHoro obdpasa >KM3HU (3I0pPOBOE IHTAHHE,
COOJIFOJICHHE TUTHCHHYECKUX TPABWJI M HOPM, COAJaHCHPOBAHHBIA PEXKHM 3aHATHH W OTABIXA,
perynsipHasi pu3nUecKas aKTUBHOCTB), OEPEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHUS K
cOOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

MMOHMMAaHUE LIEHHOCTU MPaBUJI UHAUBUIYAJTHLHOTO U KOJUIEKTUBHOTO O€30IMaCHOIO MOBECHUS B
CUTYyalHUsIX, YTPOKAOIIUX 3[10POBBIO U )KU3HU JIHOJIEH;

OCO3HAHHE TIOCHEACTBUNA U HENPUATUS BPEIHBIX NPUBBIYEK (YHOTpPEOIEHUS alKoroJs,
HApPKOTHUKOB, KYpPEHHUS);

6) TPY10BOT0 BOCIIUTAHMSA:

TFOTOBHOCTb K TPYAY, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10J1I00ue;

FOTOBHOCTh K AKTHUBHOM JEATEIBbHOCTH TEXHOJOTMYECKOM M COLMAlIbHOM HAaINpaBIE€HHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, IJIAHUPOBATH U CAMOCTOSITEILHO BBIIOIHSITH TAKYIO JESTEbHOCTD;

WHTEpPEC K pa3iuuHbiM chepaM npodecCHOHATBHON JESITEIIbHOCTH, yYMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp Oynymieit mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BAHUIO HA MIPOTSKEHUH BCEH KU3HU;

7) 3K0JIOTMYECKOTr0 BOCIIMTAHUS:

9KOJIOTMYECKU 1I€JIECO00Pa3HOE OTHOILIEHUWE K MPUPOJE KaK HMCTOYHMKY >KM3HM Ha 3emie,
OCHOBE €€ CYILIECTBOBaHMUS,

MOBBIIICHUE YPOBHSI OSKOJOTMYECKOH KyJIbTYyphl: MTPHOOpETEHUE OIbITa IJIAHUPOBAHUS
ITOCTYIKOB ¥ OLICHKU UX BO3MO>KHBIX TIOCJIECTBUN JUIsl OKPYKAIOLIEH Cpeibl;



OCO3HAHHE TJI00ATLHOTO XapaKTepa KOJIOTHYSCKHUX MPOOJIeM U IyTel UX PEIICHUS;

CIOCOOHOCTH HCITOJIB30BaTh MPHUOOpETacMble MPU W3YYCHHH OWOJIOTHH 3HAHWUS M YMCHHS TPH
peuieHny MpoOJeM, CBS3aHHBIX C PaIlMOHAIBHBIM IMPUPOAOIOIE30BaHHEM (COOJIOICHHUE TIPABUI
MOBEJICHHsI B TIPUPOJIC, HAINIPABICHHBIX Ha COXPAaHCHHE PAaBHOBECHS B PKOCHCTEMAax, OXpPaHy BHIOB,
IKOCHUCTEM, OHoCcdephl);

AKTUBHOE HENPUSATHUE JCUCTBUI, MPUHOCAIIMX BPEI OKPYKAMOIIEH MPUPOIHON cpele, YMEHHE
MIPOTHO3MPOBATh HEOJATONMPHUITHBIE YKOJOTUICCKUE TOCICACTBHS MPEANPUHUMACMBIX JCHCTBHIA H
NPeOTBPAIIATh UX;

HAIMYHE PAa3BUTOTO DKOJOTHMYECKOTO MBIINUICHUS, JKOJIOTMYECKOH KyJIbTYPbhI, OIBITA
JEeSTEILHOCTH 3KOJOTUIECKON HAIIPABJICHHOCTH, YMEHUS PYKOBOJICTBOBATHLCS HMH B TIO3HABATEIHHOM,
KOMMYHHKATUBHOW U COIMATLHOW MPAKTUKE, TOTOBHOCTH K YYACTHIO B MPAKTUYCCKOW JEATSIBHOCTH
IKOJIOTUYECKON HANPABICHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAyKW ¥ OOIIECTBEHHOH MPAKTHKN, OCHOBAHHOTO Ha JIHAJIOTE KYJIbTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHKUE SI3BIKOBOH W YWTATEIbCKOW KYJIBTYPBl KaK CPEICTBA B3aMMOJCHCTBHSI
MEXTy JTFOJIbMHU M TTO3HAHUS MHPA,;

MOHVMAaHHUE CrenupUKH OWOJIOTUM KaK HAayKd, OCO3HaHus e€ ponmu B (popmMupoBaHUU
paIMoOHATHFHOTO HAYYHOT'O MBIIUICHHUS, CO3/IJaHUU [IEJIOCTHOTO MPEICTABICHHUS 00 OKPYKAIOIIEM MUPE
KaK O CIUHCTBE IMPHUPOJbI, YEIOBEKAa M OOIIECTBA, B TO3HAHWUHU IMPHUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHny mpodJIeM COXPAHCHHS TPUPOTHOTO PABHOBECHS;

yOKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JIJIi COBPEMEHHOU ITUBUIIH3AINH: 00SCIICUCHUSI HOBOTO
YPOBHSI Pa3BUTUS MEIUIUHBI, CO3JAHHE TIEPCICKTUBHBIX OMOTEXHOJIOTHH, CHOCOOHBIX peEIIaTh
pecypcHbie TpoOJeMbl pa3BUTHS 4YeJIOBEYECTBA, IOMCKA MyTed BBIXOAAa M3 IIOOAJIBHBIX
IKOJIOTUYECKUX TpoOJIeM U oOecreueHusl Mepexofa K YCTOHYMBOMY Pa3BUTHUIO, PALMOHAIBHOMY
MCIOJIb30BAHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJTYYCHHH OWOJOTHYECKHX 3HAHWH B IICNAX MOBBIIICHUS O0OIIeH
KYJIbTYpbl, ~€CTECTBEHHO-HAyYHOW TPAaMOTHOCTH, KaK COCTaBHOM 4acTh (DyHKIIMOHAIbHOU
IPaMOTHOCTH 00ydaronuxcs, GopMupyemMon pu u3y4eHUr OUOJIOTHH;

MOHMMAHHUE CYINIHOCTH METOJIOB TIIO3HAHWSA, WCIOJIb3YEeMbIX B €CTECTBEHHBIX HAYKaXx,
CIIOCOOHOCTH MCTIOIB30BaTh MOJMydaeMbIe 3HAHUS JJIs aHAIN3a U O0OBSICHEHUS SBICHUIN OKPYKAFOIIETO
MHUpa ¥ TPOUCXOAIIMX B HEM WM3MEHCHHI, YMECHHE JiejaTh 00OCHOBAHHBIC 3aKJIFOUYCHUS Ha OCHOBE
HaYYHBIX (DaKTOB M UMCIOIIUXCS JAHHBIX C LENBIO MOTYyYSHHSI JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSTEIHLHO UCIOIB30BaTh OMOJIOTHYSCKUE 3HAHUS JIJISl PEIICHHsI MPOOJIeM B
pEATbHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHHME IIEHHOCTH HAYYHOH JIEATEIIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH IPOCKTHYIO H
HCCIIEIOBATEILCKYIO IEITEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTB M CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BAHHIO, K aKTUBHOMY
MOJTyYCHHUIO HOBBIX 3HAHUH 10 OMOJIOTHH B COOTBETCTBUU C )KH3HCHHBIMHU TIOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaTbl OCBOEHHUsI ydeOHoro mnpeamera «buosnorus» BKIIOYAIOT:
3HaYMMble Ui (QOPMHUPOBAHHMS  MHPOBO33PEHHUS  OOYYAIONIMXCS  MEXKAUCHUIUIMHAPHBIC
(MexnpeaMeTHbIE) OOLEHAYYHbIE MOHATHS, OTPaXKaroIlKe LEJIOCTHOCTh HAay4YHOH KapTUHBI MHUpa U



cneun(uKy METOJOB IO3HAHHUSA, MCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEpIHUs,
SBIICHHE, TPOLIECC, CHCTEMa, HAYYHbIH (haKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucClieloBaHNe, HaONIOIeHUe, W3MEpEHHUe, HKCIEPUMEHT M JpPYrux), YHHUBEpCalbHbIE Yy4deOHBIC
neicTBus (IO3HaBaTelIbHbIE, KOMMYHUKAaTHUBHbBIE, PEryJIATUBHBIE), oOecreunBarone GopMUpoBaHUE
(YHKIMOHATBHOM TI'PaMOTHOCTH M COLMAJBbHOW KOMIETEHUUH O0y4aroluxcs, CHOCOOHOCTh
o0ydJaroIuxcs HCIHOJIb30BaTh OCBOCHHBIE MEKIUCLUIUIMHAPHBIE, MHPOBO33PEHYECKUE 3HAHUA U
YHUBEpPCAJIbHbIE yueOHbIE JEMCTBUS B I03HABATEILHON U COLUATIBHON IPAKTHKE.

MeranpeaMeTHble pe3ybTaThl OCBOSHHS IPOrPaMMbl CPEIHEr0 0OLIero o0pa3oBaHus JTOJIKHbBI
OTpaXkaTh:

Ogi1ajeHne YHMBEPCAJIBbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1eHCTBHSIMU:

1) 6a3oBble JIOTHYECKHUE e CTBUS:

CaMOCTOSITENIbHO  (OpMYJIMPOBAaTh M aKTyalM3upoBaTh IpoOJieMy, paccMarpuBaTh e
BCECTOPOHHE;

HCIOJIb30BaTh IPU OCBOCHHWM 3HAHUN NPHUEMBI JIOTMYECKOTO MBIIUIEHUS (aHalu3a, CUHTE3a,
CpaBHEHHsI, KIacCU(PUKAIMH, 0000IEHNS), PACKPBIBATH CMBICT OMOJIOTUYECKUX MOHATUH (BBIICIATH
UX XapaKTepHbIE MPU3HAKH, YCTAHABINBATh CBSI3U C IPYTUMU MOHATUSAMU);

OIIPEAEIIATD LI ACSITEIbHOCTH, 3a/1aBas apaMeTpbl U KPUTEPUU UX JNOCTHIKEHUS, COOTHOCUTD
pE3yJIbTaThl JEATEIBHOCTH C ITOCTABJIEHHBIMU LIETISIMU;

MCTIOJIH30BATh OMOJIOTUYECKUE TIOHATHS Il OOBSICHEHUS (PAKTOB M SIBIICHHUH KUBOW TPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKJEHUS (MHIYKTUBHBIE, NEAYKTUBHbBIE, 110 AHAJIOIMH), BBIABIATH
3aKOHOMEPHOCTH M TPOTUBOPEYMsS B PACCMATPUBACMBIX SBICHUAX, (OPMYIUPOBaTh BBIBOABI U
3aKJIFOUEHUS;

IPUMEHSTh CXEMHO-MOJICJIbHBIE CpEICTBAa JJIsi MPEACTABIEHUS CYIIECTBEHHBIX CBS3eH U
OTHOLICHUHA B H3y4yaeMbIX OHOJIOTMUECKHMX OOBEKTaX, a TaKkKe NPOTHBOPEUYMH pasHOro poja,
BBISIBICHHBIX B PA3JINYHBIX NHPOPMALMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh IUIaH pEIICHUs MPOoOJeMbl ¢ y4ETOM aHalU3a HUMEIOIIMXCS MaTepUalbHbIX U
HeMaTepuaIbHbIX PECYpPCOB;

BHOCUTb KOPPEKTUBbl B JI€ATEIbHOCTh, OLIEHUBAaTh COOTBETCTBUE pE3YJIbTAaTOB LEJSM,
OLICHUBATh PUCKU MOCIEICTBUN AEATEIbHOCTH;

KOOp/JIMHUPOBaTb U  BBINOJHATH pabOTy B YCIOBUAX PpEAJIbHOr0, BUPTYaJbHOIO U
KOMOWHUPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIUICHUE TIPU PEIICHUH KU3HEHHBIX POOIeM.

2) 0a30BbIe UCCIEA0BATEIbCKUE eiCTBUS:

BJAJIeTh HaBbIKAMM Y4YeOHO-HCCIIEJOBATEIbCKOM M TMPOEKTHOM JesITeIbHOCTH, HaBBIKAMHU
paspelieHuss 1npoodsieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IIOMCKY METOJOB
pelIeHNs IPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IT03HAHUS;

UCIIOJIb30BaTh pA3JIMYHbIE BHJbBI JACSATEIBHOCTH II0 IOJIYYEHUIO HOBOTO 3HAHMS, €ro
MHTEpIpeTaluy, NpeoOpa3oBaHUI0 U IPUMEHEHUIO B YUEOHBIX CUTYallUsAX, B TOM YHUCIIE IIPU CO3JaHUU
Y4eOHBIX U COIIMAIIBHBIX ITPOEKTOB;

(dbopMHpOBaTh HAyYHBIH THUI MBIIUICHHS, BIAJAETh HAYYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMH
MOHATUSIMHU U METOJIaMU;

CTaBUTh M (HOPMYJIMPOBATh COOCTBEHHBIE 3a7ayd B 0Opa30BaTENIbHOW JAEATENBHOCTH MU
KU3HEHHBIX CUTYalUsX;

BBISIBJISITH IPUUYUHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJU3UpOBaTh 3aJauy, BbIABUIATh TUIIOTE3Y €€
pelIeHns, HaXOAUTh apryMEHTHI JUIsl J1I0Ka3aTeIbCTBA CBOMX YTBEPXKIEHUH, 3alaBaTh IapaMeTpbl U
KPUTEPUHU PELLEHUS;



aHAJIM3UPOBATh IOJyYCHHBIE B XOJI€ PELICHUS 3aJjaudl pe3yJbTaThl, KPUTUUYECKU OLIEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLEHHBATh TPUOOPETEHHBIN OIIBIT;

OCYLLIECTBIIATh II€JICHANPABICHHBIH IIOUCK IE€peHoca CPeACTB U CHOCOOOB JIEHCTBHS B
poeCCUOHATIBHYIO CPEY;

YMETb MIEPEHOCUTh 3HAHUS B 103HABATEIbHYIO U MPAKTHUECKYIO 00JIaCTH KU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEJAMETHBIX 00IacTei;

BBIJIBUI'aTh HOBbIE UJIEH, IPEJIaraTh OPUTrHHAIbHBIE MOAXO0/Ibl U PELICHUS, CTAaBUTh IPOOJIEMBbI U
3aJjauu, JOMyCKaloIlue albTepHATUBHbIE PELLICHHUS.

3) padora ¢ unpopmaumeii:

OPHEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(pOpMaIK (TeKCTe y4eOHOTO MOCoOHs, HayqHO-
HOMYJISAPHOM JInTepaType, OMOIOrMYECKUX CIIOBAPSAX U CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX,
B lHTEpHeTe), aHAIM3UPOBAaTh HHPOPMALIMIO Pa3IMYHBIX BUI0B U (hOPM Ipe/ICTaBIEHHs, KPUTUYECKU
OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTHBOPEUHBOCTD;

(dbopMynHpOBaTh 3ampoChl M MPHUMEHSATh pPa3IMYHBIE METOJBl TPU TIOMCKE H 0TOOpe
Ouosiornueckoit nuHdopMaru, He0OX0IUMOH /TSl BRIIOJTHEHUST y4eOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCHOJBb30BAaHHUA HH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTHUBHOI'O UCIOIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh  ONTUMalbHYIO  (opMy  mpencTaBieHUS  OHMOJIIOTHYECKOM
nHpopManuu (cxemsl, rpaduKu, TarpaMMbl, TAOJIHUIIBI, PUCYHKH U JPYTOe);

HCIOJIb30BaTh HAYUHBIN S3bIK B KAUECTBE CPEJICTBA MPH paboTe ¢ Ouooruueckoi nHpopmanuei:
NPUMEHSATh XUMHUYECKHE, (u3uyeckue © MaTeMaTH4YeCKWe 3HAKW M CHMBOJIBI, (DOPMYJIBI,
ab0peBuaTypy, HOMEHKJIATYpy, UCIIOIB30BATh U MPEOOPA30BBIBATH 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HarJsIHOCTH;

BJIaJIeTh HABbIKAMM PACIO3HABaHMs U 3aLUThl MH(OpMaIK, HHPOPMALIMOHHON 0e30macHOCTH
JMYHOCTH.

OgJajieHne YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMH JeHCTBUSAMU:

1) oOmenue:

OCYILLIECTBIISATh KOMMYHHUKAIIMK BO BCEX c(epax *KHU3HH, aKTUBHO y4acTBOBaTh B JIMAJIOTe WM
JMCKYCCHM TIO CYLIECTBY 00CYyXKJaeMoil TeMbl (YMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBAaTh CYXACHUS
OTHOCHTEIIFHO BBINIOJHEHHS TIpEeAjaraeMoi 3ajaud, YYUTHIBATh HHTEPECH M COTJIACOBAaHHOCTh
MO3UIHI IPYTHX YYACTHUKOB JTMAJIOTA MIIU TUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHbIE CPEACTBA OOIIEHUS, NOHUMAaTh 3HAUYEHUE COLMAIBHBIX 3HAKOB,
IPENOChIIIOK BO3HUKHOBEHHS] KOH(JIMKTHBIX CHUTyallUd, yMeThb CMAryaTb KOH(JIUKTBI M BECTU
MIEPErOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMH OOLICHUS W B3aWMOJICHCTBHS, IOHUMATh HAMEPEHHs IPYTHX
JOAeH, TPOSIBIATh YBAXKUTEIbHOE OTHOIIEHHE K COOECeHHKY M B KOPpPEKTHOH ¢opme
(bopMyIMpOBATh CBOU BO3PAKECHHUS;

Pa3BEPHYTO M JOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C NCIOIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHAas 1eSITeJIbHOCTh:

[IOHMMaThb M HCHOJb30BAaTh IMPEUMYILECTBA KOMAaHIHOM M WHAMBUIYalbHOH paboOTHl mpu
peleHry OUOJIOruYecKoi mpobaeMbl, 000CHOBBIBATh HEOOXOIUMOCTh IPUMEHEHHSI TPYIIIOBBIX (OpM
B3aMMOJICHCTBHS MIPH PELICHUN Y4eOHOI 3aauu;

BBIOMPAaTh TEMAaTHKy W METOJbl COBMECTHBIX NEHCTBUH C y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KA0I0 4iIeHa KOJUIEKTHUBA;



IIPUHUMATH LI€JIM COBMECTHOM JESTEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH IEHUCTBUSA 110
€€ NOCTH)KEHMIO: COCTAaBJATH IUIAH JIEMCTBHM, pacHpenciATh POJu ¢ y4ETOM MHEHUM YYaCTHHKOB,
00CyX/1aTh pe3yJabTaThl COBMECTHOH paboTHI,

OLIEHMBATh KAayeCTBO CBOEr0 BKJIAJa U KaXJOI'0 y4aCTHMKA KOMaHJbl B OOLIMI pe3ysbTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEH C IO3ULUU HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATETMYECKOE IMOBEICHUE B PA3JIMYHBIX CUTyalUsX, IPOSBIITH
TBOPYECTBO U BOOOpakeHUe, ObITh MHUIIUATHBHBIM.

OBiaeHne YHMBEPCAJIbHBIMH Pery/JsiTUBHBIMU JAeiiCTBUSMM:

1) camoopranuszaumus:

UCIOJIb30BaTh OMOJIOIMYECKHE 3HAHUS JUIS BBIBICHUS MTPOOJIEM U UX pElleHHs B KU3HEHHBIX U
Y4EOHBIX CUTYyalLlUsX;

BBIOMPAaTh Ha OCHOBE OHMOJOrMYECKMX 3HAHWH IIEIEBBIE M CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IOCTYNKax IO OTHOLIEHHUIO K JKUBOM IIPUPOJAE, CBOEMY 3IOPOBBIO H 310POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENILHO OCYIIECTBIIATh 03HABATEIbHYIO JIESITEIbHOCTD, BBIABIATH MPOOJIEMBI, CTAaBUTh
1 GOpMyJIUPOBaTh COOCTBEHHBIE 33/1a4K B 00pa30BaTEIbHON AEATENbHOCTH U )KU3HEHHBIX CUTYalMSIX;

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH PEIICHUS MPOOIEeMBbI C YYETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciupsaTh paMKH1 yueOHOTro NpeaAMeTa Ha OCHOBE JINYHBIX NPEATNIOYTEHU;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €10, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO IIHPOKOM 3pyIUIMM B pa3HbIX 001acTAX
3HaHUi, NOCTOSIHHO MOBBILIATE CBOM 00pa30BaTeNbHbIN U KYJIbTYpHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTHBBI B JE€SATEIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEIISAM;

BJaJIeTh HaBBIKAMU II03HABATENIbHOW pe(iIeKCHMM KaK OCO3HAHMs COBEpILIAeMbIX JAECHCTBUHM U
MBICTMTEIBHBIX TPOIECCOB, UX PE3yJIbTATOB M OCHOBAHM, MCIOIB30BATH MPUEMBI pedICKCHH IS
OLIEHKH CUTYalllH, BEIOOPA BEPHOT'O PEIICHHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHsiTHE cedsl U APYTUX:

PUHUMATH ce0s, TOHUMAsi CBOM HEAOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

IIPU3HABAThH CBOE MPABO U MPABO JPYTUX Ha OMIMOKY;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € TO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIbTATbHI

[Ipenmernbie pe3ynbTaThl ocBoeHus mporpamMmmbl COO mo Ouonoruu Ha 06a30BOM YypOBHE
BKIIIOYAIOT crHenuduueckue uisi yaeOHoro mnpeamera «buonorus» HaydHbIe 3HAHUS, YMEHHS W
CHoCcOObI ACHCTBHI 10 OCBOCHUIO, MHTEPIIPETAIMM U NMPEOOPA30BAHUIO 3HAHUH, BUABI ACSITEIbHOCTH



10 TMOJIYYEHHUIO0 HOBOT'O 3HAHUS U MPUMEHEHUIO 3HAHUHN B Pa3IMUYHBIX YYEOHBIX CUTYalUsX, a TAKXKe B
peabHBIX KU3HEHHBIX CUTYallUsiX, CBI3aHHBIX ¢ Ouosyorueil. B mporpamMme npenMeTHbIE pe3ybTaThl
MPEICTABIICHBI 110 T0JIaM 00Yy4eHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydeOHoOro npeamera «buomnorus» ¢ 10 knacce NOJKHbBI
OTpaXKaTh:

Cc(OPMHUPOBAHHOCTh 3HAHUH O MecTeé U PO OMOJIOTMM B CHUCTEME HAYYHOIO 3HAHMS
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MHUpA U
HAayYHOI'O MHUPOBO33PEHHUs, O BKJIAJE POCCUHCKHUX M 3apyOeHbIX Y4YEHBIX-OMOJIOTOB B DPa3BUTHE
Ouosioruy, PyHKIIMOHAIBHONW I'PaMOTHOCTH YeslOBeKa JUIs pelIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE DPACKPBIBATh COJCpKAHWE OHMOJIOTMYECKMX TEPMHUHOB W TOHSATHI: JKW3HB, KIETKa,
opranusM, MeTabonu3M (0OOMEH BEIIeCTB W IPEBpAIlEHUE JHEPrHH), TOMEOCTa3 (CaMOpEeTyJIsIus),
YPOBHEBasi OpraHU3alUsl )KUBbIX CHUCTEM, CAMOBOCIPOU3BECHUE (PENPOLYKIIHs), HACIEICTBEHHOCTb,
M3MEHYHBOCTb, POCT U Pa3BUTHE;

YyMEHHE u3JlaraTb OHOJOrMYecCKHEe Teopuu (KJIETOYHAs, XPOMOCOMHAas, MyTallMOHHai,
LIEHTpaIbHAas I0rMa MOJEKYJIsipHOM Ouosiorun), 3akonsl (I'. Mennens, T. Moprana, H. Y. BaBunosa)
U y4eHHus (0 LEHTpaX MHOrooOpasusi M NMPOUCXOXKICHHS KyIbTypHBIX pactenuit H. U. BaBuiosa),
OIpeNIeNIATh TPAHULIbI UX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHHUE BJIaJIeTh METOJJaMHU Hay4YHOT'O MO3HAHUSA B OMOJIOrHU: HAOJIIOJJCHUE U ONMCAHMUE JKUBBIX
CHCTEM, TIPOLIECCOB M SBICHWI, OpPraHW3alUsl M TIPOBEJICHHE OHOJOTHYECKOTO SKCIECPUMEHTA,
BBIJIBUKCHUE THIIOTE3bI, BBISBJICHUE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMH BEIMYMHAMH, OOBICHEHHE
MIOJIy4EHHBIX PE3Yy/IbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTUH, TEOPUH M 3aKOHOB, YMEHHE JIeNaTh
BBIBOJIbI HA OCHOBAHUH NOJyYEHHBIX PE3yJIbTATOB;

YMEHHE BBLICIATh CYIIECTBEHHbIC IPU3HAKU BUPYCOB, KIETOK IPOKAPUOT U 3YKapHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa BELIECTB U
IpEeBpallleHUs] PHEPrUu B KIETKe, (OTOCHHTE3a, IUIACTHYECKOTr0 M HHEPreTU4ecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, MeEi03a, OIUIOJOTBOPEHUs, Pa3MHOXKEHMS, WHAMBUIYAIbHOTO pPAa3BUTUS
opraHusma (OHTOTEHE3);

YMEHHE TPHUMEHATh IOJNyYCHHBIC 3HAHUS Ui OOBSACHEHHS OHMOJIOTHYECKHX IPOIECCOB U
SBJICHUM, JUISI NPUHATHS NPAKTUYECKUX PELICHUH B MOBCEJTHEBHOM XU3HHU C LEbI0 O0OECeyeHHs
0€30I1aCHOCTH CBOET0 3/I0POBbS U 3/10pPOBbSI OKPY)KAIOLIUX JI0JIeH, COOMI0IeHUs] HOPM T'PaMOTHOIO
MOBEJCHUSI B OKPYXAIOWIEH NPUPOAHON cpele, NOHMMAaHHWE HEOOXOJAUMOCTH HCIOJIB30BAHUS
JOCTUKEHUM COBPEMEHHON OMOJIOrMH U OMOTEXHOJIOTHH JUIsl pallMOHAIbHOTO IPUPOI0I0JIb30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTapHble TeHeTUUECKUE 3aJjaudl Ha MOHO- U JUTMOPUIHOE CKpELIMBAaHUE,
CLIETIJICHHOE HACJIEJJOBAaHUE, COCTABIATh CXEMbl MOHOTMOPHIHOTO CKpELIUBaHMs JUIsSl MpeJICKa3aHus
HacJIe0OBaHUs MPU3HAKOB Y OPTaHNU3MOB;

YMEHHE BBIMOJIHATH JIA0OPATOPHBIC U MPAKTUYECKHE PadOThI, COOII0IAaTh paBmiIa pu padoTte ¢
y4eOHBIM U JIa0OpaTOPHBIM 000PYAOBAHUEM;

YMEHUE KpPUTHYECKHM OLEHMBATh M HHTEPHIPETUPOBATh HHPOPMALUIO OHOJIOTHYECKOro
COJIepKaHusl, BKJIIOYAIOLIYIO TICEBJIOHAYYHbIE 3HAHUS U3 Pa3IMUHbIX HCTOUHUKOB (CPEICTBA MAaCCOBOM
nH(pOpPMAaLNY, HAYYHO-TIOMYJISIPHBIE MaTE€PUabl), STHYECKUE aCTIEKThl COBPEMEHHBIX MCCIICIOBAHHUNA B
OuoJsIoruu, MeAULIMHE, OMOTEXHOJIOTHH;

YMEHHUE cO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M YCTHBIE COOOILEHHs, 0000111asi OMOJIOTHUECKYIO
MH(POPMALINIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HUCIOJIB30BATh OHATHIHBIN anmapaT OHOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHs ydeOHOro mpeamera «buomnorus» ¢ I1 knacce NOIKHBI
OTpaXKaTh:



Cc(OPMHUPOBAHHOCTh 3HAHUH O MecTeé U PO OMOJIOTMM B CHUCTEME HAYYHOIO 3HAHMS
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MHUpA U
HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJAE POCCHUCKHX M 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B Pa3BUTHE
Ouosioruy, PyHKIMOHAIBHONW I'PaMOTHOCTH YeJlOBeKa JUIsl pelieHNs KU3HEHHBIX 3a/1a4;

YMEHHUE pPACKpbIBaTh COJEpKAHHWE OHMOJIOrMYECKMX TEPMHUHOB M IOHSTUN: BUJ, MOMYJIALUS,
TeHO(OH/, IBOJIOLMS, ABHXKYIIHE CHIbI ((PaKTOpbl) IBOJIOLUH, HNPUCHOCOOIEHHOCTh OPraHU3MOB,
BU000pa3oBaHue, SKOJOTHYECKHE (aKTOPBI, SIKOCHCTEMA, MPOIYIEHTHI, KOHCYMEHTBI, PEAyICHTHI,
LeNH MUTaHUs, SKOJIOruyecKas nupaMmua, OuoreoueHos, ouocoepa;

yMEHHue u3araTb OMojoruyeckue Teopuu (3BosroruonHas Teopust Y. JlapBuHa, CUHTETHUYECKAs
TEOpHs IBOJIIOLIMH), 3aKOHBI U 3aKOHOMEpHOCTHU (3apojsiieBoro cxojactsa K. M. bapa, uepenoBanus
TJIABHBIX HampaBlieHW# U myTei aBomroruu A. H. CeBeprioBa, yuenus o 6uochepe B. 1. Bepuazackoro),
OIpeNIeNIATh TPAHULIbI UX IPUMEHUMOCTH K XKHBBIM CHCTEMaM;

YMEHHUE BJIa/IeTh METOJJaMHU Hay4YHOT'O MO3HAHUSA B OMOJIOrUU: HAOJIIOJJCHUE U ONMCAHUE >KUBBIX
CUCTCM, IIPOLCCCOB U $[BJI€HI/H>'I, opranusanuvsa W IIPOBCACHUC OHOJIOTHYECKOTO 9KCIICPUMCHTA,
BBIIBUKCHHUEC THUIIOTE3bI, BBIABICHHUEC 3aBUCHUMOCTU MCXKAY HCCICAYCMBIMU BCIWMYWMHAMMU, 00BsICHEHNE
IMOJIYYCHHBIX PC3YyJIbTATOB, MCIIOJB30BAHHBIX HAYYHBIX HOHHTI/Iﬁ, TGOpI/If/'I M 3aKOHOB, YMCHHUC [CJIaTh
BBIBOIbl HA OCHOBaHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJICNIATh CYLIECTBEHHBIE IMPHU3HAKM CTPOEHHUs OMOJIOTMYECKHX OOBEKTOB: BUJOB,
MOMYJISIUH, MPOAYIIEHTOB, KOHCYMEHTOB, PEAYILEHTOB, OMOTEOIEHO30B M YKOCHCTEM, OCOOCHHOCTH
MPOIIECCOB:  HACIEACTBEHHOW  W3MEHYMBOCTH, €CTECTBEHHOrO  OTOOpa,  BHI000pa30BaHHMA,
IPUCIIOCOOJIEHHOCTH OPraHU3MOB, JEHUCTBHUS 3KOJOTMUECKUX (PAKTOPOB HA OpPraHU3MBI, IMEpPEeHOCca
BCIICCTB M IIOTOKa SHCPIrUM B I3KOCHUCTEMAX, AHTPOIOICHHBIX M3MEHEHHH B DKOCHCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOT€OXMMHYECKUX ITUKIOB B Onocdepe;

yMEHUE MpPHUMEHATh MOJY4YEHHbIE 3HAHHUS A OOBACHEHHs OUOJIOTMYECKUX HPOLECCOB U
SBJICHUM, JUISI NPUHATHS NPAKTUYECKUX PELICHUH B MOBCETHEBHOM XKU3HHU C LENbI0 0OECeyeHHs
0€30I1aCHOCTH CBOETO 3/I0POBbS U 3/10pPOBbSI OKPY)KAIOLIUX JII0JIel, cOOMI0IeHUs] HOPM T'PaMOTHOIO
MOBEJICHUS B OKPYXKAMOIIEH NPUPOTHONW Cpele, MOHMMAaHHEe HEOOXOAMMOCTH HCIIOJIb30BAHHUS
JOCTUKEHUM COBPEMEHHOM OMOJIOrMHU U1 PallMOHAIBHOI'O IPUPO/I0I0Ib30BaAHUS;

YMEHHUE pellaTh JIeMEHTapHble OMOJOTMUECKUE 3a/laul, COCTABISATh CXEMbI [IEPEHOCA BEILECTB
Y 3HEPruy B SKOcHcTeMax (LIeNU MUTaHUs);

YMEHHE BBIMOJIHATH JIA00OPATOPHBIEC U IPAKTUYECKHE PadOThI, COOII0IAaTh paBuiIa Mpu padoTte ¢
Y4eOHBIM U JTa00PaTOPHBIM 000PYI0OBaHUEM;

YMEHUE KpPUTHYECKHM OLEHMBATh M HHTEPHPETUPOBATh HHGPOPMALUIO OHOJIIOTHYECKOTO
COJIep KaHusl, BKIIOYAOLIYIO [ICEBAOHAYYHbIE 3HAHUSI U3 Pa3IMYHbIX HCTOUHUKOB (CPEICTBA MaCCOBOM
uHbOpMaLUY, HAYYHO-TIOMYJISIPHBIE MAaTepHajbl), pPacCMaTPUBATh TJIOOAIBHBIE HSKOJIOTUYECKHE
poOIEMBI COBPEMEHHOCTH, (HOPMUPOBATH IO OTHOIIEHUIO K HUIM COOCTBEHHYIO MO3HUIIHIO;

YMEHHUE cOo3/aBaTh COOCTBEHHbIE MMCbMEHHBIE M YCTHBIE COOOILEeHHs, 0600111asi OMOJIOTHUECKYIO
MHGOPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO UCIOJIb30BAaTh NOHATUIHBIN annapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
HanmeHoBaHHeE pa3aeiioB H TeM nudpoBLIe
Ne ni/nn P KonTpoabu IIpakTnyeck (mudpp )
NMPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
ble padoThl e padoThbl
pecypchl
bu6mmoreka [IOK
! buonorus rax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
2 JKuBEIE cCTEMEI U NX OpraHU3aIus 1 buGnnorexa LIOK
P 1 https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUNA COCTAB U CTPOEHHUE KIIETKHU 8 1 buGnnorexa LIOK
p https://m.edsoo.ru/7f41¢292
4 KusHeneaTeapbHOCTh KIETKHA 6 Bubmaorexa IIOK
https://m.edsoo.ru/7f41¢292
5 Pa3MHoOxeHne 1 MHAUBUAYATbHOE Pa3BUTHE 5 1 bubmnoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTS U H3MEHUYUBOCTD 2 15 bubmuoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubnuorexa [JOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 0 4




11 KIIACC

Kouun4yecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/1ejioB U TeM ungpoBbie
Ne ni/mn P Kontpoabubl | IlpakTnueckn (mudpp )
NMporpaMmbl Bcero o0pa3oBaTejibHbIE
e padoThbl e padoThbI
pecypcsbl
bubmuoreka [JOK
! IBOTIOUHOHHAS OHONOTHS ? ! https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnuorexa [JOK
3emite ’ https://m.edsoo.ru/7f41cc74
3 Opraausmsl U OKpYIKaromas cpeaa 5 1 bubmorera [IOK
P py - pe https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
4
Coo01ecTBa ¥ 9KOJIOTHUECKHUE CHCTEMBI 9 httos://m.edsoo.r/ 741 cc 74
bu6mmoreka [{OK
> Peseperioe ppews 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 0 2.5




ITOYPOYHOE IINTAHUPOBAHHUE 10 A KJTACC

KosmuecTBo yacos JJIeKTPOHHbIE
JlaTa
nudpoBbIe
Nenn/m | Tema ypoka KonTpoabu [IpakTHyeck H3Yy'YeHH
Bcero oOpa3oBaTejibHbIE
ble padoThbI ue padboThbl A
pecypchl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 1 Hep 09 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOU TTPUPO/IBI.
[IpakTrueckas padora Ne 1
bubmuoreka [JOK
2 «/cnonp30BaHKE pa3IMYHBIX METOIOB 1 0.5 2 Hep 09
https://m.eds00.1ru/863e6122
IPH U3YICHUH OMOJIOTHICCKUX
00BEKTOBY
3 buonornueckue cucremsl, IpOLECCH U 1 3 ven 09 bubnuorexa [JOK
UX U3yYEHHE a https://m.edsoo.ru/863e6564
4 XuUMHYECKU cocTaB KJeTku. Bona u 1 4 ves 09 bu6mmoreka [IOK
MHUHEPAIbHBIE COIU a https://m.edsoo.ru/863e674¢
bu6mmorexa [{OK
5 benku. CocTaB u cTpoeHne OEIKOB 1 5 Hep 10
P A https://m.eds00.ru/863e6b72
depMeHTBI — OHMOJIOTHYECKHE
Karanuzatopsl. JlJabopaTopHas padora Ne
6 1 «U3 quIfe KaTaHHIT)quIc)Koﬁ ’ 1 0.5 6 Hep 10 bubmmorexa HOK
Y ’ https://m.eds00.ru/863e6b72
AKTUBHOCTH ()ePMEHTOB (Ha IMpUMepe
aMUJIa3bl WM KaTagasbl)»
bubmuoreka [JOK
7 YraeBojpl. JIunuasl 1 7 Hep 10
g A A https://m.eds00.1ru/863e6870
8 Hyxnennossie kucnotsl. ATO 1 8 Hen 10 bub6nunoreka [IOK




https://m.edsoo.ru/863e6d5c¢c

I/ICTOpI/IH N MCTOABI U3Y4YCHUA KIICTKU.

bubmuoreka [JOK

9 9 Hep 11
Knerounas teopus https://m.edsoo.ru/863e6e88
10 Krerka Kak 11eJI0cTHas JKHBas CUCTEMA 10 Hegl11
CtpoeHue 3yKapuoTHUECKOM KIETKH.
JlaboparopHas pabota Ne 2 «13yueHue
. bu6mmorexa [IOK
CTPOCHHUSI KJIIETOK paCTCHUM, )KHBOTHBIX,
11 OG0B 1 GAKTEPII IO MIKDOCKOLIOM 0.5 11 Hep 11 https://m.edsoo.ru/863e6ff0
P P A P https://m.edsoo.ru/863e716¢
Ha TOTOBBIX MHUKpOIIpenapaTax u ux
OIIMCAHUE
bu6mmoreka [{OK
12 OOMeH BelecTB WM META00IN3M 12 Hep 11
= A https://m.edsoo.ru/863e766¢
bu6mmorexa [IOK
13 doTtocuHaTE3. XEMOCHHTE3 13 Hep 12
A https://m.edso00.ru/863e7c¢98
bu6mmorexa [{OK
14 DHepreTuYecKknii 0OMeH 14 Hep, 12
p A https://m.edsoo.ru/863¢e7aae
JKu3HeHHBIN IMKI KIeTKU. [lenenue
KJeTku. Muto3. JlabopaTopHas pabora Eub OK
oTeKa
15 Ne 3 «HaOmnromenre MuTo3a B KIIETKaX 0.5 15 Hep 12 nbmaorexa 1
https://m.edsoo.ru/863e7dc4
KOHYHMKA KOPEITKa JTyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
b 0 .P
16 HOCHHTE3 Oenka. Peakius MaTpuaHOro 16 wep 12 bubnuotexa [JOK
CHHTE3a https://m.edso0.ru/863e¢796¢
bubnuoreka IHOK
17 Tpancusmus — OunocuHTE3 OENKa 17 Hep 01 nbmaorexa 1
https://m.eds00.ru/863e796¢
bubmuoreka [JOK
18 Hexnerounsie popMBbl )KHU3HH — BUPYCHI 18 Hep 01
bop Py A https://m.eds00.ru/863e7540
b K
19 @OopMBI pa3MHOKEHHUS OPraHU3MOB 19 Hep 01 nommorexa 110

https://m.edsoo.ru/863e81b6




https://m.edsoo.ru/863e83 1e

bu6mmoreka [IOK

20 Meiios 20 Hep 01
A https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MMOJOBBIX
KJ1eTOK. OII010TBOPEHHUE. BuG 110K
HOINOTEKA
21 Jlaboparopuas pabora Ne 4 «3yuenune 0.5 21 Hep 02
patop p y A https://m.edsoo.ru/863e81b6
CTPOEHUSI TMOJOBBIX KJIETOK HA TOTOBBIX
MHUKpOITpenaparax»
bubmuoreka [JOK
22 unuBnayanbHoe pa3BUTHE OPraHUu3MOB 22 Hep, 02
A oy p p A https://m.edso0.ru/863e8436
T'eneTnka — Hayka 0 HaCIIEACTBEHHOC
3 HETHK HayKa O HacJIeJICTBEHHOCTHU 23 wep 02 bub6nuoreka LIOK
U U3MCHYHUBOCTH https://m.edso0.ru/863e8612
3aKOHOMEPHOCTH HaCJIe0BaHUs
24 IPU3HAKOB. MOHOTMOpHUIHOE 24 Hep 02 Brbmaozexa HOK
p ' pH https://m.edsoo.ru/863e8878
CKpeIlMBaHKUE
)5 JlurnOpuaHoe cKpeimuBaHue. 3aKoH 25 Hen 03 bubnuotexa [JOK
HE3aBHCUMOI0 HACIlIEIOBAHUS PU3HAKOB A https://m.edsoo.ru/863e89a4
CueruieHHOE HACJIeI0BaHKE MPU3HAKOB.
JlabopaTtopHnas padota Ne 5 «3yuenue
€3yIbTATOB MOHOIMOPUIHOTO 1
26 pesy. pua 0.5 26 Hep 03 bu6mmorexa [IOK
JUTHOPHUIHOTO CKPEUTUBAHUS Y https://m.edsoo.ru/863e8c60
Jp030(¢UIIBl HA TOTOBBIX
MHUKpoOnpenapaTax»
I'eneTuka noina. Hacienosanue
27 IS 27 wep 03 bubnuorexa [JOK
MPHU3HAKOB, CIEMJIEHHBIX C OJIOM https://m.edsoo.ru/863e8c60
N3menuuBocts. HenacnencrBenHast
A3MEeH4YUBOCTE. JlaboparopHas padora
)3 paTtopHas p 0.5 28 Hep 04 bu6nmoreka [JOK

Ne 6. Uzyuenue MmonupukamoHHON
U3MEHYHBOCTH, TIOCTPOCHUE

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




BapUAIMOHHOTO PsiJia U BapUALIUOHHOMN
KPHUBOW»
HacnencrBenHnas ”3MEHYHUBOCTb.
Jlaboparopuas pabora Ne 7. «Ananus
29 P " pHas paooT HaJIn 1 05 29 ep 04 bubmuoreka [JOK
MyTalui y 1p0o30(uibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOITIpenaparax»
30 I'eneruka ueyoBeka 1 30 Hep, 04 bubmorexa [IOK
https://m.edsoo0.ru/863e8d78
PesepBHeIit ypok. O000IICHHE 11O TEME
31 «HacieacTBeHHOCTh U U3MEHYHUBOCTD 1 31 Hep, 04
OpraHU3MOB)
32 Cenekups Kak HayKa U IIPOLECC 1 32 Hen bubmorexa LOK
y p 04-05 https://m.edso00.ru/863¢9214
MeToanl U JOCTHIKCHHS CEIICK
33 )it . i 002074 1 33 Heg 05 bubmuoreka [JOK
pacTeHuu U JKUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHonorus Kak orpacib | 34 Heg 05 bubnnoreka [IOK
IIPOU3BOJICTBA https://m.edso00.ru/863¢9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOT'PAMME




11 KIIACC

KoanuectBo yacos JIeKTPOHHbIE
JlaTa
Ne i/ Tema ypoka Kontpoas IpakTHyec HU3yYeH uugpossre
Bcero HBIE oOpa3oBaTesibHbIE
KHe padoTpl | HA
padoTbI pecypchl
1 DBOJIIONHS U METOJIBI €€ U3yUEeHUS 1 bubmorexa LHOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3BUTHS PEACTaBICHUN 00 | bu6nnoreka [IOK
3BOJIIOLUA https://m.edsoo.1u/863e9570
bu6mmoreka [IOK
3 Muipoosomions ! https://m.edsoo.ru/863e9cle
[Tonynsmus Kak 3JieMeHTapHask eUHUIIA
4 BHJ1a U 3BONMIonMU. JlaGopaTtopHas pabora | 0.5 bubnuorexa [JOK
No 1 «CpaBHeHuUE BUIOB TIO https://m.edsoo.1u/863e99c6
MOp(}oIOrHuecKkoMy KpUTEPHIO»
5 JIBrOKyIIMe CUITbI (3JIEMEHTapHBIE | bubnmnoreka [JOK
(akTOpbI) FBONIOIHIH https://m.edsoo.ru/863e9da4
. bubnuorexa [JOK
6 EcrecTBenHsIit 0TOOp U €ro hopmbl 1 hitps://m.edsoo.r/863e9ed0
Pe3ynbTarel 3BOMIOIMK:
MIPUCIIOCOOIEHHOCTh OPTaHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas padora | 0.5 bubnuoreka [JOK
Ne 2 «Onucanue npucmnocoOIeHHOCTH ' https://m.edsoo.ru/863e9fde
opranusma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
bubmuoreka [JOK
8 Hanpapnenus u myTu MaKpOd3BOJIIOLHH 1

https://m.edsoo.ru/863e9cle




9 HeoOpaTumocTs 3BoOnIMN
10 HcTopus xu3Hu Ha 3emiie U METOIbI e€
M3y4YeHUS
1 ['urioressl NpOUCX0XKACHUS )KU3HHA HA bubnuorexa [JOK
3emie https://m.edsoo.ru/863eaSa6
12 PazButue xu3Hu Ha 3emMIie 1o Ipam U bubnmnoreka [IOK
repuogam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3Tarbl YBOJIIOIUN
PaCTUTENBHOTO U ) KUBOTHOT'O MHPA.
13 [Tpaktuyeckas padora Ne 1 «M3ydyenue 0.5 bubmmorexa LIOK
P p } ?,/ ' https://m.edsoo.ru/863ea8bc
HCKOIIAeMbIX OCTATKOB PACTEHUM U
KUBOTHBIX B KOJUICKITHSIX)»
14 CoBpeMeHHast cucTemMa OpraHu4ecKoro bubnmnoreka [JOK
Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeTI0OBeKa (AaHTPOTIOTEHE3) bubmmorera [JOK
P https://m.edsoo.ru/863eac2c
16 JBroxymue cuiibl (paxTopsl) bubnnorexa [JOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU 3BOJIIOLUU YEJIOBEKA
18 UYenoseyeckue pacel U IPUPOIHBIE bubnuoreka [JOK
ajarTaly YyeJaoBeKa https://m.edsoo.ru/863eaea2
PesepBHEIi ypok. O000IICHHE TTO TEME
19 «BO3HHMKHOBEHNE U PA3BUTHE KU3HU HA
3emiie»
20 DKOJI0rus Kak HayKa
)1 Cpenpl 00UTaHUS U YKOJIOTHYECKUE bu6mmorexa [IOK

(hakTophI

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




Abuotnueckue pakropsl. JlaboparopHas
pabota Ne 3. «Mopddonornueckne
0COOCHHOCTH PacTEHHI U3 Pa3HBIX MECT

bu6mmorexa [IOK

22 obutanus». JlabopatopHas padora Ne 4. 0-5 https://m.edsoo.ru/863eb10e
«BrnusHue cBeTa Ha POCT U pa3BUTHE
YEepEeHKOB KOJIeyca
bubnnorexa [JOK
23 buorurieckue paxrope! https://m.edSO(])_.[ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
24 nomyssitun. [Ipaktudeckas paborta Ne 2 0.5
«[Toacu€T MIOTHOCTH MOMYJISALIMI Pa3HBIX
BHUJIOB PACTEHUID»
25 Coo0riecTBa OpraHu3MOB — OHOIICHO3 ngg;if;;grou};@eb%a
bubnnorexa [IOK
26 DKOJIOTM4YECKHE CUCTEMBI (IKOCHCTEMBI) hitps:/m.c dSO(])_.[ru 1863ebdta
OCHOBHBIE TIOKa3aTeIIN YKOCHCTEMEI.
27 Dxonorunueckue nupamuasl. CBoicTBa bubnnorexa [IOK
skocrctem, CyKiecons https://m.edsoo.ru/863eb5fa
28 [IpupoaHbIe SKOCHCTEMBI
29 AHTPOIOTrE€HHbIE SKOCUCTEMBI
30 Bbuocdepa — rimobanbHas sKocucTeMa bub6nunoreka LIOK
3emiun https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnnorexa [JOK
onocepsr https:/m.edsoo.ru/863ebd16
32 YenoseuecTBo B bnochepe 3emiun
3 CocymiecTBoBaHUE TPUPOIBI U bubnnorexa [JOK

YCJI0BCUYCCTBA

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




34

PesepBHEIil ypok. O000IICHHE TEMBI
«Co00111ecTBa ¥ 3KOJIOTUICCKHE CUCTEMBDY

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLLECCA
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IIpuioxennel
JdemoBepcusi UTOroBoro rectupoBanus 3a roa 10 kiace.
1 BapuanT.
Yactb A. BbiOepuTe 01MH NPABUJIbLHBIN OTBET.
1. Kakue XuMHU4eCKHe IE€MEHThI Ha3bIBAIOTCS MaKpOl3JIeMEHTaMu ?

A. Kucnopon B. asot

b. Bomopon I'. Bce oTBETHI BEPHBI

2. Kakoe 13 npeCcTaBIeHHBIX BELIECTB OTHOCUTCSI K MOHOCaxapujaam?
A. kpaxman B. xutun

b. rimroko3a I'. caxapo3a

3. Kakas ¢pynxnus HE otHOCHTCS K DyHKIMSM yrieBogoB?

A. 3amacaronias B. 3amuTHas

b. crpoutenbHas I'. perynsaropnas

4. Yro coboil mpencTaBiIseT TPETUYHAS CTPYKTypa Oenka?

A. monunenTuHas Uenb B. rnoOyna

b. cnupanpHO 3aKpy4eHHas LENb I'. xommekc ooy

5. Kakoe ctpoenue umeer Hykieotu mosiekyisl PHK:

A. I1110K03a, Q30TUCTOE OCHOBAHUE, OCTATOK (OCHOPHON KUCIOTHI

b. pu6o3a, a3oTucroe ocHOBaHUE, OCTATOK (POCPOPHOI KUCIOTHI

B. nezoxcupu603a, a30TUCTOE OCHOBAHUE, OCTATOK (POCPOPHOI KUCIOTHI
I'. pubo3a, a30THCTOE OCHOBAHHUE.

6. Kakoe a3otucroe ocHOBaHME He BXOAUT B cocTaB Mojekyisl JIHK:

A. aneHuH B. nuro3un

b. ryanun I'. ypauun

7. Tlporecc MoryioneHus: paCTBOPEHHBIX BEIIECTB KJIETOUHON CTEHKON HA3BIBACTCS:
A. borocunTe3s B. daromnuros

b. nunonuTo3 I'. xemocuHTe3

8. Kakas yacTp KJI€TKH OCYHIECTBISAET TPAHCIOPT BELIECTB 110 KIIETKE:
A. xomiurekc ["onbxu B. pubocomsr

b. OIIC I'. MmutoxouapUn

9. Kak Ha3bIBalOTCS KIETKH, HE UMEIOIIHE 0(hOPMIICHHOTO siipa’?

A. IpoKapHuoOTHI B. anaspoOs1

b. sykapuotst I'. a3poOBI

10. Kakoit yuactok onnoit u3 nenouek JJHK Oyner kommnementapen apyroit nenouke JJTHK —
TATHLUI' TAITT:

A. TTAITTTHUAT B. ATTITTATHLIA

b. ATATTHATILILA I OTATTHATILLA

11. Kak Ha3biBaeTcsi monekyna PHK, xoTopas oTBewaeT 3a TpaHCKpUIIUIO WHGOpMALUU C
MouekyJsl JIHK:

A. T-PHK B. P-PHK

b. U-PHK

12. YeM OTIMYAIOTCS KIETKH IPUOOB OT KJIETOK PACTCHHIA?

A. ToncTas KJIeTo4YHasi CTEHKa B. nanuuue Bakyosei

b. 3anacaet rnmukorexn I'. Hanuume sapa

13. Kakoii Bu pa3MHOKEHHUS XapaKTEePEH JUIsl PAa3MHOKEHUSI IPOAOKEH:

A. BeretaTuBHOE B. noukoBanue

b. nonosoe I'. cmopoo6pa3oBanue

14. Kakoii BUJ OTUI0JIOTBOPEHUS XapaKTEePEH JIJIsi paCTCHUI?

A. Hapy)KHOe B. nBoiiHoe

b. BHyTpeHHEE

15. Ha kakoMm 3Tare 3HepreTH4ecKoro oOMeHa oopaszyeTcsi MOJIoYHas KUcioTa?
A. IOATOTOBUTENbHBIN B. cnuptoBoe Opoxenue

b. rmukonus I'. kneTouHoe JpIxaHue

16. KakuM crmoco00oM MUTAIOTCS PACTEHUS:



A. rereporpodbr B. mapa3utsi
b. aBTOTpOdBI I'. canpoduThr
17. Ilpu kako# ¢aze MUTO3a XPOMOCOMBI PACXOJISATCS K IOJIFOCAM KIIETKU?
A. nnarepdaza B. meradasa
b. anagaza I'. Tenogasza
18. B pe3ynbrare 1po0sieHUs 3UTOTHI:
a. yBEJIMUMBAETCS pa3Mep 3apo/iblilia B. mpoucxoauT auddepeHuunaust KIeTok
0. yBEIMUMBACTCA YHCIA KIETOK I'. IPOUCXOJUT MEePEMEIIEHUE KIETOK
19. Hapy>xHblIi1 c10ii KJIETOK racTpyJibl HA3bIBACTCS
a. PKToJIepMa B. Me30jepMa
0. PHTOIEpMA r. Onacryia
20. Hapy:xHO€ OIU1010TBOPEHUE XapaKTEPHO JUISL:
a. IPBITKOM SALIEPULIBI B. IPYIOBOH JIATYILIKH
0. 6enoil Kyponarku T. OOBIKHOBEHHOTO €Xa
Yacrs B.
1. BbiOepuTe TpM NpaBHJIBHBIX 0TBeTA U3 IIecTH. B mpouecce oBorenesa:
a. 00pasyroTcs AUIEKICTKH
0. 00pa3yroTCs YeThIpe 3pesible MOJI0BbIE KJIETKH U3 OHOM
B. 00pa3yroTCs ClIEPMAaTO30U/IbI
r. oOpaszyeTcs o/iHa 3pesasi ramera
1. YMCII0 XPOMOCOM YMEHBIIIAETCSI BIIBOE
€. 00pa3yroTCs KIETKU C TUIUIOUIHBIM HA0OpOM XpOMOCOM
2. YcraHOBHTE COOTBeTCTBHE Meskay 3akoHaMu I'. MeH/1esisl M MX XapaKTePUCTHKAMH.

3akon XapakTepucTHKA

I 3akoH Menpnens CkpelBaHue roMo3UroT

II 3axon MeHnpens CxpelyBaHue reTepo3uroT

Ponutensckue (bOpMLI — YUCTBIC JIMHNHN

Poaurensckue hopMbl B3ATHI U3 Fi

B F1100% rerepo3uror

@ =7 | >

Pacmeruienue no denormry 3:1

Yacrs C.

1. Kaxkwue npeumymecTBa JaJI0 })KHBOTHBIM IOSIBJICHHE B X0/€ 3BOJIIOIMM BHYTPEHHEro
omonorsopenus? IlpuBegure npumepsbl.

2. Kakmne THnbl moctaMOpHOHAIBLHOIO pa3BuTHs cyliecTByOT? Kakue npeumymecrsa
HMeeT KaXKIbIi U3 HUX?

3. Ykaxure HOMepa NpelIoKeHUil, B KOTOPBIX J0MylIeHbl OIIMOKH. O0BbSICHUTE HX.

1. VYrieBoasl mpeAcTaBISAIOT COOOM COEAMHEHHUS YIiIepoia U BOAOPOA.

2. Pa3nmuuaroT TpM OCHOBHBIX Kjlacca YIJIEBOJOB — MOHOCAXapubl, JUCAXapHIbl U
MOJTUCAXapHUIbI.
3. Haubornee pacrpocTpaHeHHbIE MOHOCAXapHUIbl — caxapo3a U JIAKT03a

o

OHU pacTBOPUMBI B BOJIE U 00JIaAAIOT CIAJAKUM BKYCOM
5. Tpwu pacmerienuu 1 r riatoko3sl Beiaensiercs 35,2 k/[x sneprum.

Hrorosoe TecrupoBanue 3a rox 10 kiaace.
2 BapuaHT.
Yactb A. BbiOepuTe 01MH NPABUJIbHBIN OTBET.

1. Kakoil u3 nepeuncieHHbIX JIEMEHTOB OTHOCUTCA K MUKPO3JIEMEHTaM?
A. Kucnopon B. asot

b. Bonopon I'. muaK

2. Kakue u3 npeacTaBiaeHHBIX BEIIECTB SIBISAETCS THAPOGOOHBIM?

A. caxap B. xup




b. ciupt I'. aMuHOKHUCIOTHI
3. Kakwue u3 BeniecTB OTHOCITCS K oJurocaxapuiaam?

A. Kkpaxman B. dpykroza

b. rimroko3a I'. caxapoza

4. Kaxue QyHKIIMH BBITOIHAIOT B OPraHU3ME JTUTIHIBI?

A. sHepreruueckas B. 3amuTHas

b. 3anacaromas I'. Bce oTBETHI BEPHBI

5. Kakoe cTpoeHue umeeT nepBudHasi CTpykTypa oenka?

A. monunenTuHas Uenb B. rno0yna

b. ciupanbHO 3akpydeHHas Lelb I'. kommuIekc rao0yn

6. Kaxkoe crpoenue umeet Hykiaeoru] moiexkyisl JJHK:

A. TIII0K03a, a30TUCTOE OCHOBAHME, OCTATOK (POCHOPHOIT KHCIIOTHI

b. pu6o3a, a3oTucToe ocCHOBaHUE, OCTATOK (POCPOPHOI KUCTOTHI

B. ne3okcupnb03a, a30TUCTOE OCHOBaHUE, OCTaTOK (pocopHON KHCIOTHI
I'. pubo3a, a30THCTOE OCHOBAHUE, YPALIWII

7. Kakoe a30TrcTOE OCHOBaHHE HE BXOAUT B cocTaB Mosekyasl PHK:

A. aneHuH B. nuro3un

b. ryanun I'. TumMuH

8. Kaxkue u3 BUTaMUHOB OTHOCATCS K dKUPOPACTBOPUMBIM ?
A. Butamunubel A u B B. Butamunbl A u /]
b. Butamuner A u C I'. Butramunbl B u C
9. Kakoe 3a00sieBaHE BBI3bIBAECTCS BUPYCAMU:

A. nu3eHTtepus B. rpunn

b. anruna I'. TyGepkynes

10. Kakas yacTh KJICTKH 00€CIIednBacT €€ YHEPruci:

A. aapo B. Mutoxonnpuun

b. kommuiekc I'onbaxu I'. pubGocomer

11. Ilponecc mornomeHus TBEpAbIX BEIIECTB KJIETOYHOW CTEHKOM Ha3bIBACTCH:
A. porocunTe3 B. ¢aronuro3

b. nunonuTo3 I'. xemocunTe3

12. lan  ¢parment wmonekynasl JHK  A-T-I-I-I-L[-T-A-T-A. Hcnonb3ys HpUHIHI

KOMIIJICMCHTAPHOCTH, OIIPCACIIUTC BTOPYHO LCTIOYKY HHK

A. A-T-II-1-A-T-A-T-T-T B. T-A-II-T'-II-I'-A-T-A-T
b. T-A-II-LI-I'-I"-A-T-A-T I'. I'-A-II-I-I'-I'-A-T-A-T
13. Yem oTiiryaeTcs KJI€TKa IPOKAPUOT OT KJIETKH DYKapuoT?

A. HanmuuueMm sapa B. orcyrctBue sapa

b. kneroynas crenka I'. pubocompbl

14.Ha Kkakod CTaguu DHEPreTH4ecKoro oOMEHa NPOHMCXOAUT 0Opa3oBaHHE
yriaekuciaoro rasa u 36 mosnexkyn ATD?

A. IOJITOTOBUTENBHBIH B. cuptoBoe Opoxenue

b. rmuxonm3 I'. x1erouHoe JApIXaHue

15. KakuMm crmocoO0oM MUTAIOTCS TPUOBL:

A. reTepoTpodbl B. ronozon

b. aBTOTpOdBI I'. canpoputsr

16. Ilpu xakoit daze MuTO3a MPOUCXOAUT yaBoeHHe Mosekyn JJHK?
A. unrepdaza B. metagaza

b. anajdasa I'. renodasa

17. NHquBHUtyalIbHOE Pa3BUTHE OPTaHU3MA — 3TO:

a. unorenes B. OHTOT€HE3

0. rameToreHes T. OBOTE€HE3

18. dopmupoBaHUE racTpPyJibl CBSI3aHO C:

a. aKTUBHBIM POCTOM KJIETOK B. BISIYMBAHUEM 3apOJIbIIIIa
0. mpobaeHueM I. 00pa3oBaHUEM TKAHEH M OPraHOB

19. Kpoccunrosep — 3710:

BOJIBI,



a. oOmeH y4yaCTKaMU rOMOJIOTUYHBIX XpOMOCOM B. HC3aBUCHUMOC PaACXOXKIACHUC

XpOMOCOM

0. cllMnmanue TOMOJOTHYHBIX XPOMOCOM I. pPa3HOBUIHOCTh MUTO32
20. ITpu GraronpusSTHBIX YCIOBUAX OECHosioe pa3MHOXKEHHUE TPOUCXOUT V:
a. IPBITKOM SALIEPULIBI B. IIPECHOBOTHOM THJIPBI
0. KYKYIIKH T. IPYAOBOU JIATYLIKH
Yacrs B.

1. BpiOepure TpM NPaBUIbHBIX 0TBETA U3 IeCTH. B oT/IMuMe 0T MUTO3a NIPU Melo3e:
a. MPOUCXOIUT KPOCCUHTOBEP
0. ynBauBaercsa JJHK
B. 00pasyeTcs rariouIHbIE KIETKU
T. MIOJYYarTCs KIETKU UACHTUYHbIE MATEPUHCKOU
7. U3 OJJHOM MaTepUHCKOM KJIETKU 00pa3yloTCs YEThIPE JOUEPHUX
€. MPOUCXOIUT pa3pylIeHue sAepHoi 000104KH B podaze

2. YcraHoBuTe cOOTBeTCTBHE Mexkay 3akoHaMu I'. MeHnjenst U HX XapaKTepHCTHKAMH.

3akon XapakTepucTHKA

II 3akoH Menaens MoHorubpuaHOe CKpelMBaHnue

DN | —

I1I 3axoH Mennemns JlurnOpuHOE CKpeIrBaHue

3akoH PpaCHICIVICHHA ITPU3HAKOB

Pacmennenue no gpenoruny 9:3:3:1

Pacmennenue no gpenoruny 3:1

1=t |1 o

3aKOH HE3aBHCHUMOTO pacIpeeIeHus
NPU3HAKOB

Yacts C.

1. CpaBHuTe MUTO3 U Meii03. HazoBuTe 4epThI CX0CTBA M Pa3JIM4Ms B ITUX MpoLeccax.

2. IlepeumcinTe OCHOBHBIE NPHYUHBI Pa3HOOOpa3usi MOTOMCTBA MNPH IOJOBOM
Pa3MHOKEeHHH.

3. YkaxuTe HOMepa NpelIoKeHUi, B KOTOPBIX JI0MylleHbl OIIMOKH. O0BbSICHUTE HX.

1. HykieMHOBBIC KUCIIOTHI, KaK U OCIIKH, SBISIOTCS OMOIIOJIMMEPAMH.

2. B kneTkax cozuepxkarcsi HyKJI€MHOBbIE KUCIOTHI ABYX BUJ10B — [JHK u AT®.

3. MoHnomepaM# HYKJICMHOBBIX KHUCIIOT CITY>KaT aMHUHOKHUCIIOTHI.

4. B cocras JIHK BxoauT yeThlpe a30TUCTBIX OCHOBAHUS: aJI€HUH, JIU3UH, THMUH, IIUTO3UH.

5. JHK o0ecrneunBaeT XpaHEHHE HACIEICTBEHHOW uWHpopManuu u e€ mepenady oOT

MATEPUHCKOM KJIETKH K JJOUEPHEH.

6. B cepenuHe aBaaIaToro CToyieTds ObUIO ycTaHOBIICHO, uyTo Moiyiekyna JIHK cocrout m3

JIBYX CIIHUPAJIbHO 3aKPYUYECHHBIX 1IEIEH.

OTtBeThl.
1 BapunanT.
Yacts A. Bei0op oTBeTa U3 4 npeasioxkeHHbIX 0TBeTOB. KosimuecTBo 0asion 20.

1 2 3 4 5
T b r B b
6 7 8 9 10
T b b A b
11 12 13 14 15
b b B B b
16 17 18 19 20
b B b A B
Yactob B.

1. Bbi0op 3 oTBeTOB M3 6 NpeJIo:KeHHbIX. 3 0aJsia.

A | r il




2.

Ycranosute coorBercrBue. Kosmmuecrso 0annos 0,5 3a npasuibHbIi oTBeT. Beero 3
oasuia.

1 A B |
2 b r E
Yacts C.
1. BHyTpeHHee OIIOJOTBOpPEeHHE 0O0Jiee MOJIOJON CHOCOO OIUIOJOTBOPEHHUS IOSBUBIIUICS

3.
1.

IBOJIOLMOHHO Ha 3emiie. [IporpeccnBHOCTh BHYTPEHHETO OIUIOJOTBOPEHUS 3aKIII0YaeT B
TOM, YTO OIINIOAOTBOPCHHAA 3UIroTa pa3BUBACTCA BHYTPHU CIICHUATIU3UPOBAHHBIX ITOJIOBBIX
opraHoB (MaTka, KJI0Oaka U AT.). IPH 3TOM o0pasyercsi siIlo, KOTOPOE 3allUIICHO OT
He6HaFOHpI/I$[THI>IX BHCITHUX yc.HOBHfI O6OJIO‘-IKaMI/I, HJIM Ppa3BUBACTCA IJIOJ MMOXO0KUH Ha
poauTenbekyro ¢opmy. Takum 00pa3oM JaHHBIH CIOCOO OIUIONOTBOPEHHS [O3BOJISET
YBCIIUYUTDH CIIOCOOHOCTD JKHBBIX OpraHnu3mMoB HpI/ICHOCO6I/ITC$I K pa3IM4YHbIM BHCIIHWUM
YCIIOBHSIM CPEIbl. 5 6aJJ10B.

PaznuuaroT nBa crocoba pa3sBUTHA B OCTIMOPHUOHAIBHBIN MEPHOA: MPSIMOE U HETPSIMOe
(c npespamieHuem). IlpsiMoe — nHMYMHKA [OX0XKa HA B3POCIYID OCO0b, HO HE
nosnoBo3pesioe. C mpeBpalieHneM — JIMINHKA He TI0X0Ka Ha B3pOCIyio 0co0b. [IpumMepsl
’KUBOTHBIX C HPSIMBIM Pa3BUTHEM — IPECMbIKAIOIINECS, MIICKOMHUTAIOIIHE, TPSIMOKPBLIBIC
HAaCCKOMBIC M AT. HpI/IMepI)I JKUBOTHBIX C HC MPAMBIM HNPCBpAlICHUCM — 3C€MHOBOAHBIC
(JISIryIIKa), YenyeKpbUIble, JKECTKOKPBUIBIC, MOJUTFOCKH.

[Tpu ipsiMoM BUie pa3BUTHS MOSIBIISIETCS 00Jiee MPUCTIOCOOIEHHAsE 0CO0b K OKpY KaIoIen
cpene, BpeMsi €e poCTa M Pa3BUTHs 3HAYUTEIBHO MEHBILE MOCIE IMOSBICHHS SHla WU
mioaa, 4€M IpH HCEIPAMOM PA3BUTHUH. HerﬂMOG Pa3BUTHUC TIO3BOJIACT ITOSABUTLCA
JMYMHKE, HE MOXOXEH Ha B3pOCIOE )KHUBOTHOE, KOTOPOE MOXKET ObITh 00Jee MOJBHIKHO,
4eM POAMTENbCKas (popMa, YTO MO3BOJISIET AITOMY BUY 3aHUMATh HOBBIE TeppUTOpHU. Mimn
Cr1oco0 MHUTAHUS OTJIMYACTCS OT B3POCIOrO KMBOTHOIO, YTO MO3BOJISICT 3aHUMATh Pa3HbIC
IMUIICBBIC HUIIW W MOBBIIACT UX BBDKUBACMOCTD B CPCAC oOuTaHud. 5 0aJ710B.
[Mpemioxenus ¢ ommuOKaMu:

VTIIeBOABI IPEJICTABIISIOT COOOW COSTMHEHHUS YIiIepoa U BOJIBL.

3. Haubonee pacnpoctpaHeHHbIE MOHOCAXapUAbl — III0K03a U (PpyKTO3a.

5. IIpu pacuerenuu 1 r riaroko3sl Belaensercs 17, 6 k[ snepruu. — 3 6asiia

2 BapuaHT.
Yacts A. BriOop oTBeTa 13 4 nnpe/sioskeHHbIX 0TBeTOB. KosimuecTBo 6asiioB 20.

1 2 3 4 5
r B r r A
6 7 8 9 10
B r B B B
11 12 13 14 15
B b B r r
16 17 18 19 20
A B B A B

Yacrs B.

3. Bbi0op 3 oTBeTOB U3 6 NpeasIoKeHHbIX. 3 Oasia.

A | B | il

4.

YcranoBure coorBercTBue. Kosmmuecrso 6amios 0,5 3a npaBmibHblil oTBeT. Beero 3
oaja.

DN | —

A B i}
b E

Yacts C.




1. CpaBHuTe/bHAsl XapaKTePUCTHKA MUTO03a M Meli03a

Muro3 | Melios
CxoncTtBo 1. Tlporecchl SABIAIOTCS CIOCOOAMU JEICHUS KIECTKU
2. OamHAaKOBOCTH  TporeccoB  uHTepdaspl, Meradassbl,
aHagasbl
Paznnuns 1. Ugetr B 1 nukn 1. B mpodasy wuzaer mporecc

KPOCCHHI'OBEpa, 4YTO MPHUBOJIUT
K MU3MEHYHUBOCTH
TeHETHYECKOro MaTepuaa

2. OOpa3yroTcsi  JOYEpHHUE
KIJICTKU NACHTUYHBIC
MaTepHUHCKOW C JUIUIOHIHBIM
HabOPOM XpPOMOCOM

2. uaetr B 2 nukia: 1 neneHue,
2 neneHue

3. O0Opa3yroTcss cOMaTHYECKUe
KIJICTKHU

3. OOpasytorcs 4 mo4YepHHX
KIJICTKHU C TralmIOnIHbIM
HAa0OPOM XPOMOCOM — I'aMETBhI.

5 0aJ110B.

2. [IpuymHa MOSIBICHUS TTOTOMCTBA C U3MEHIEMBIMH MPU3HAKAMH U3MEHEHHUE TeHETHYECKOTO
ammapara B pe3yJibTaTe MOJIOBOTO PAa3MHOKCHHSI, TaK KaK TMPU TAKOM CIIOCO0E Pa3sMHOKEHUS
MPU TIOSIBJICHUU TaMeT HJET IMPOIECC KPOCCHMHTOBEpa WMJ KOHBIOTAIMH, TIPH KOTOPBIX HJET
N3MCHCHHUC T CHCTHUYCCKOI'O MaTepI/IaJIa XpOMOCOM, HpI/I II0JIOBOM paBMHO)KeHI/Ie HpI/I
OIUIOOTBOPEHUN HJET HE3aBUCUMOE CJIUSHHUE pa3HBIX TaMeT, 4YTO W MPUBOJUT K
N3MCHUYHNBOCTHU ITIOTOMCTBA. KpOMe TOIro UACT HpOHGCC HGH&CJ’I@HCTBGHHOﬁ NU3MCHUYHNUBOCTHU B
mpeenaax HOPMBI PEakIuy, YTO 3aBHCHUT OT YCIOBUH CYIIECTBOBAHUS JAHHOTO OpraHu3Ma. 5
0aJL10B.

3. OmmooYHbI€ BHICKA3BLIBAHMUSA:

2. B kneTkax conuepxkarcs HyKJI€MHOBBIE KUCIO0THI ABYX BUl0B — JIHK u PHK.

3. MoHnoMepaM# HYKJICMHOBBIX KUCJIOT CITY>KaT HYKA€OMUObl.

4. B coctaB JIHK BXoauT 4eThipe a30TUCTBIX OCHOBAHUS: aJICHUH, 2YaHUH, TAMUH, [IATO3UH. 3
Oaia.

Bcero 39 6a10B.
Kpurtepun ouenuBanus:

39 6ans0B — 35 0as1 (90%) — 5
34 6aman0B - 27 6angoB (70%) - 4
26 6ans10B — 19 6as10B (50%) — 3

18 u Mmenee 0a10B - 2
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