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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusn»  coctaBwiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuguke OMOJIOrHH, €€ 3HAUEHUH B MTO3HAHUHU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYILLECTBOBAHMSI YeJIOBEYECKOro o01miecTBa. COrjlacHO Ha3BaHHBIM IOJIOKEHHSIM,
OTpe/iesieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelcTaBlIeHHWE O IesIx, 00 oOmiei
CTpaTeTUu OOy4YeHHWs, BOCTHTAHUS W Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleieHue I0 pasjeraM H  TeMaM,
PEKOMEHTyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEILHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmnXCsl.

B nmporpaMMe mo OHONIOTMH TaKXe YUYUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouonorun (10—11 kmaccel, 0a30BbIil ypOBEHB) peain3oBaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh HA pPa3BUTUE 3HAHWUMW, CBSI3aHHBIX C
GbOpMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PCHHS,  I[EHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHYECKOTO MBIIIICHUS, MPEACTABICHUHN O 3I0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY>Kalollled MNpHUPOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3yueHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKXkKe 3HAHHUM O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpaMMe MO OHMOJIOTHH yIeJICHO BHUMAHHE HCIOIH30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS 9KOJIOTUYECKU
1EJIeCO00pa3HOro TMOBEACHUS B OKpY)XKAlOIIeW NPUPOTHOM cpene, aHamu3a
BIIUSIHUS XO3SUCTBEHHOW JESTENBHOCTH YEJIOBEKa Ha COCTOSHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHUs



YCIOBUH ISl peLICHUsI OJHOW M3 aKTyalbHBIX 337a4 MIKOJIbHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOIIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonorus Ha ypoBHE cpenHero ooOIero oOpa3oBaHUs 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3HAET
yCIOBUSI  JJIs:  TO3HAaHUS  3aKOHOB  JKMBOM  MpUPOIbI, (OPMHUPOBAHUS
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe€30macHoOro obpasa
YKU3HH, DKOJOTUYECKOTO MBILUIEHHS, IEHHOCTHOTO OTHOIIECHHUS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obOmero oOpa3oBaHMs,  COLUAIU3ALMIU
oOyuaromuxcs. M3ydenne Onosoruu odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUSMH U3 APYTUX Yy4eOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYCHUM y4eOHOro IMpeamMera
«buonorus» COCTaBUIM OCHOBY /i ONpENENeHUus IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEp>KaHusA, MPEACTaBICHHOr0 B Mporpamme 1o
OHnoNIOTHN.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusl O00IIEH KyJbTYphl, ONpPEACISIONIME aJCKBAaTHOE TOBEICHUE
YEeJIOBEKa B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TPaKTHUeCKoM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CITY>KAaT OCHOBOM 71l POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJIOrMYecKOro 00pa3oBaHMsL.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHoro npeameTa «buomorusy»
BBIJICJICHBI CIIEYIOLINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «KneTka kak Ouomoruueckas cucrema», «OpraHu3m Kak



Ouosiormyeckasi cucremMa», «CucremMa U MHOrooOpasue OpPraHUYECKOro MHUpPay,
«IBOJIOLMS AKUBOU MPUPOJIBI», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenusi yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JIEUCTBUUA B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUN O OUOJOTMYECKUX TEOPHUSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, CIyKaIIUX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alliy, BBIJAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMY HAYYHBIX B3IJISIIOB, WJEH M TOJIXOJIOB K M3YYEHHUIO >KUBBIX CHUCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, IMOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTHH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS dTHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUW B TIOBCEAHEBHOM KU3HU TS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero oOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OOS3aTEIBHBIM yUEOHBIM MPEIMETOM, BXOISIINM B
COCTaB MpeaAMeTHOI 00nacTh « ECTeCTBEHHO-HAYUYHBIE NPEIMETHI.



Jlst m3ydenust Ononoruy Ha 6a30BOM YPOBHE CpETHET0 001IIero 0Opa3oBaHMUs
orBoauTCcs 68 yacoB: B 10 ximacce — 34 4gaca (1 gac B Hexemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonormu B (HOpPMHUPOBAHMHM COBPEMEHHOM HAy4yHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW PUPOIbI (HAOTIOICHHE, SKCTIEPUMEHT, ONIMCAaHMUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbios, Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
M3YyYEeHUH OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTHUYECKUH ), OMOCEPHBII.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YJKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKUE DJIIEMEHTBI: MaKpPOXJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelIeCTB B KkieTke. llommepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCJIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
byHKIIUU OETKOB.



depmeHTHl — Oumosormueckue Katanm3aTopbl. CrTpoeHue (epMeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmeHnTsl. ButamuHsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurauuepuasl, Qochomunuasl, crepouasl. [uapOoPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HyxneunoBeie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkiuu JAHK. Ctpoenue nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHueckas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKApHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOU H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbBl KJIETKH: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxxenrne MUTOXOHJpUN W TiacTun. Bunbl mmactun. HememOpaHHbIe
OpPraHoOU/Abl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiid eHTp KieTku. CTpoeHue sjpa: siaepHas o0oJ0vKa,
KapuoIuiazMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdleMoHCcTpaum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Muarpammel:  «PacripeneneHue  XUMUYECKHX JJIEMEHTOB B HEKHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOJIEN.

Tabmupl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJEKyJbl BOAb, «buocunres 6enka», « CTpoeHHE MOJIEKYJIIbI OeNKa,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHue 3yKapHOTHYECKOW KIETKN», «CTpOEHHUE KUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opyoBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHHWE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota No 2. «l3ydyeHue CTpoeHHsS KIETOK paCTEHUH,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUX
OTHICAHUEY.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MeTa0oJIu3M. ACCUMUWIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHblid. Pois depmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUI.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KJeTKe. PaciierieHune BelecTB, BBbIICICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OOMeEeHa.
I'mukonus. bpoxenune m ero Buabl. KHCIOpOOHOE OKHCIIEHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Posib pubGocom B
OonocuHTe3e Oenka.

Hexnetounsie Gpopmbl sxu3Hu — BUpychl. Mictopust oTkpsiTust Bupycos (. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS W SKH3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyautens CIIM/la.



OOpatHast ~ TpaHCKpHUMIMs, peBepraza ©u  uHTerpasa. IIpodunaktuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMoHCTpanum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTHUIeCKuit Koy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmuvkanuu «Yasoenue IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBUIYAJbHOE Pa3BUTHE OPTaHMU3MOB.

Knetounsli 1mMKi, WM >KU3HEHHBIM LUK KieTkd. MHTepdaza m murtos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE ~ HAaOOphl.  XpOMAaTHUIBI.
[{uToNOrM4eckue OCHOBBI PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrojioe U nosioBoe. Bunbl Oecnosoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpraHU3MOB, €r0 3HAUECHUE TSl CEJIEKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIUYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUI CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKUM U SUYHUKUA. OOpa3oBaHHE M PA3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEepPMATOre€HE3 M OBOIEHES3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHe  (OHTOreHe3). OMOpUOHANIbHOE  pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIb
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYuHOYHOE). BrusHue



Cpedbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIEC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y UBETKOBBIX pacTeHul», «BereraTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Menos», «IIpsimoe u HenpsAmMoe pa3BUTHEY, «] aMeTOreHe3 y MIICKOIMUTAIOIINX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MUKPOIPENapaThl «CniepmMaTo30uasl
MJICKOIIUTAIOMIETOY, «SIHleKIeTka MieKonuTarouero», «KapuoknuHes B KieTkax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuIuKanus «J/leseHue KIeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue mMuTO3a B KJIETKaX KOHYHMKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
LIUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBJIEHHbIE ['. Menaenem.
MonoruOpuiHOe CKpelMBaHUe. 3aKOH ¢AuHOooOpa3usi THOPHUIOB TIEPBOTO
nokoyieHusA. IlpaBuino JOMUHMpOBaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHJIHOTO  CKpEHIMBAHUS.
AHanuzupyouiee ckpenmpanue. Vcnoap30BaHne aHAIM3UPYIOLIETO0 CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HAaCJIEJOBaHUIO F€HOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enernka nosia. XpoMOCOMHOE OIpEIEIeHUE Moja. AyTOCOMBI U MOJOBBIE
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHeie opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBeHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBennasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
W3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUYUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclieACTBEHHOM n3MenunBoctu H. 1. BaBunosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONIpEEIICHNE Tr€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBeHnuble 3a0o0jeBaHUsS YEIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM reHeparuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpuHUMMBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. Basuios.

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
LATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpupHoe  CKpellMBaHHEY,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIUIEHHOTO0 € ToNoM», «KapHhoTuIbl 4YelloBeKa U KUBOTHBIX», «Bumbl
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

OOopynoBaHue: MoAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nomunHupoBanue», «JurubpugHoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MHUKpompemnapaT «Jpo3zoduna» (HopMa, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIUBAHUS Y IPO30(UIIbl HA TOTOBBIX MUKPOITpENapaTaxy.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pAacTeHUU. LIEHTpBI MPOMCXOXKIAEHUS AOMAIIHUX XUBOTHBIX. COpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI M MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoaCTBEHHOE
CKpemnBaHue — UHOpuAMHr. Yuctas nuHUsA. CKpellMBaHHWE YMCTHIX JIMHHM.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHI.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMIKEHMsSI CEeINeKLUUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoIOrHs Kak OTpacib MPOU3BOACTBA. ['€HHAs WH)XKEHEpHs. DTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHkeHepus. Kiletounble KyapTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUMU.
KIiloHHpOBaHME BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okojoruueckue W dTudeckue  mpobmempl. MO -  reHeTuyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBaHOB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEeXHOMOTHHY, «KileTouHble KyIbTypbl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHOC TEHOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUI010B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYpPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTopHble M NpakTHYeCKHEe PadoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBI  yYaCTOK, B TEIUIMYHOE XO34KCTBO, J1IaOOpaTOPHIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulkn BO3HMKHOBEHHSI JBOJIOIUOHHOW TEOPHUH. DBOJIOLIMOHHAS
Teopust U €€ MecTo B OUOJIOTHHU. BiusHue >BOMIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTHUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3IMuusig HSMOPHOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pPYyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y Bcex
OpTaHU3MOB.

OpomononHas Teopust Y. JlapBuna. IlpeAnochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CWIIBI ABOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAs] W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopusi 3Bororuu (CTD) u €€ OCHOBHBIE TOJIOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuiibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTalMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiiiMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIii 0oTOOp — HampaBisiomuii ¢gakrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcrnoco6eHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumepsr
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITAIINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpoaBomorusi.  PopMbl  IBONIOIUU:  (DUIIeTUYECKAs, JHUBEPreHTHAS,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BONIOIUN.

[IpoucxoxkneHue OT HeclenuaTu3upOBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAs paudalysl.

JlemoHcTpanum:



[Toptpetsr: K. Jlunneit, K. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BuTre OpraHMUEcKOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHBbIN 0TOOPY», «MHOrooOpasue COpToB paCTCHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «lIpucrnocobIeHHOCT, OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUIO0OPAa30BAHUE.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB U CeMsIH, KoyuieKus «[IpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJeNb «OCHOBHBIE HANpaBICHHS H3BOJIIOLMNU», 0OBbEMHAs MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaXHble Tmpenaparbl «Pa3Butue Hacekomoro», «Pa3Burtue
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbI KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue mprCIoCOOJEHHOCTH OpPTraHM3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpEACTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbt
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHe3 M MaHCIepMus. XUMUYecKas
3BOJIIOLIMA. AOUOTEHHBIM CHHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tanbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH MU HX HBOJIOIMS.
®opMUPOBaHUE OCHOBHBIX PYIII KUBBIX OPTAHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa u €€ nepuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo301ckass 3pa W €€ mnepuoAbl: MAJCOT€HOBBIA, HEOIE€HOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U Te0JOrnyeckux IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIEHUE, pacBET U BBIMUPAHUE TPy )KMUBBIX OPTaHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IIPOUCXOXKJIEHUN uYesloBeka. Meroabsl H3ydeHus aHTponoreHesa. CxoacTBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBIM o00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBH SBOJIOLHU YEIOBEKA: aBCTPAIONUTEKH, YeloBeK
yMenbld, Yenoek npsaMoxoasammi, YemoBek HeaHIEepTAIbCKHM, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCHOCOOJICHHOCTH  MpeACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHeuHOH cucTeMbl», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kietrka», «CoBpeMeHHasi CHCTeMa OPraHUYECKOro MHUpPaAY,
«CpaBHEHHE aHATOMHYECKMX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAaXOJIOK  TPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HenoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300paKeHHUs] KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, Kouiekuus «Dopmbl
COXPAaHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

[Tpaktnueckast pabora Ne 1. «l3yueHne nckomaemMbIx OCTaTKOB PacCTeHUN U
YKUBOTHBIX B KOJIJICKIIUSIX).



OKcKypeHsl «IBONIOLKA OPraHUYECKOTO0 MHpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPAaeBEAUYECKUN My3€el).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3feibl SKOJIOTUHA. MEeToAbl SKOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPTAaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHblE. JleHCTBUE HKOIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHM3MOB K  JCHCTBUIO  aOMOTHYECKUX  (PaKTOpOB.
buonornueckue puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaueHue OWOTHYECKUX B3aUMOJEHCTBUUN JUIsl CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tonmysanuu. (OCHOBHbIE IOKa3aTeln
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. J[MHaMuka 4uciIeHHOCTH MOMYJISIIUUA U €€ PeryJIsIIusl.

JdeMoHCTpauu:

[Toptpetsl: A. I'ymGonbar, K. @. Pynse, O. ['ekkensb.

Tabmuubr u cxemsl: kapta «[Ipupognsie 30Hb1 3emum», «Cpenbl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIIEHHOCTU NOMYISUuU UHDY30puu-Tyhenbkny, «llumensie nenm».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH PacTeHUN W3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOIMYJISAIUN Pa3HbIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iecTBO OpraHu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTtel. CBsizu B
OHOLIEHO3E.

DKkoJjorudeckne CcucTeMbl (dKocuctembl). [loHsiTne 00 »sKOcHCTeMe W
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTHI, PeAYIeHTh. KpyroBOpoT BEMIECTB ¥ TOTOK SHEPTHUU B IKOCHUCTEME.
Tpoduueckne (muimeBbie) YPOBHHU OKOCHUCTEMBI. [luWimeBple 1€ W CETH.
OcCHOBHBIE TMOKa3aTEIM AKOCHCTEMBI: OmoMacca, NPOIYKIHS. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCHCTEMa XBOWHOTO
WM IIIAPOKOJIMCTBEHHOTO JIeca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak QakTtop ycToWunBocTd dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnajackoro o Ouocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEmeCcTB 1 OMOTCOXMMHYECKUE ITUKIIBI JIEMEHTOB (yTaepo/a,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B 6nochepe 3emin. AHTPOTNIOTEHHBIE U3MEHEHHs B Orocdepe.
['11oGanbHbIE YKOJIOTHYECKUE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA YCTOMYMBOCTH Ouocdepsl. OCHOBA pallMOHATIBLHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmumpr u cxemsl: «llumeBsie 1enu», «bHUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie cooOrmiecTBa», «llemu nuTanmsy, «IKoIOTHUECKAs TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsi3HCHHS BO3/IyXa M TPYHTOBBIX BOA», «[louBa — Ba)kHEHIIasi COCTaBIISIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKTOphI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue >ku3Hu B Ouocdepe», «O30HOBBIM »dKpaH OHoChEphI»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B pUpoAe».

ObopynoBanue: Mojenb-anmnKanus «Tunuuneie OHOLEHO3BD», Tepbapuit
«PactutenbHbIe coobmEecTBay, Komekun «buorenos», «Bpenurenn BakHEUIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu W KOJUIGKIMM PACTCHHHA U
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TIpYIIaM OJHOTO BUIA,



Kpacnas xuura Poccuiickoit ®denepannn, n300pakeHHs OXpaHSEMbIX BHUIOB
pPaCTEeHUN U )KUBOTHBIX.



[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI I10
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHWYHOCTHBIX PE3YJBTATOB OCBOCHUS Mpeamera «buosorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONIME: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKICHUNM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMsI, HAJIWYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPYyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYKaroUIen cpelie.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpaXaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYAIOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, yBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON 1 BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapoOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYpPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHAIIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHUS 3HAYEHHS OWOJOTUM B TO3HAHUH 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

unelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXXEHHMIO M 3amute OTeuyecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOr0 HApOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3/JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHUH;



MOHUMAaHNE AYMOITMOHAIBHOTO BO3ACHCTBUS KUBOW TIPUPOIBI B €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TMIHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, POPMHUPOBAHMS KYJbTYPbI 310POBbSl H
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpPEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHUMAHUE IIEHHOCTH TPAaBWI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHME TMOCIEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaMm MpophecCHOHANIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJEC KaK HCTOUHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMSI TIOCTYIIKOB W OIEGHKH WX BO3MOXKHBIX ITOCIEICTBHHA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pEIICHMS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHHUS TIPU PEIICHHH TPOOJIeM, CBS3aHHBIX C pPaMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHUIOB,
aKocucTeM, orochepsr);



AKTUBHOE HEINPHUITHE JCUCTBHM, TMNPUHOCAIIMX BpPEH  OKPYKarOIIEH
MPUPOJIHON CpeJlle, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE SKOJOTHUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM W COLMAIBHOMN
MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUYECKOMN JIETEIBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOIO Ha JIUAJIOTE
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpYKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAUYUMOCTH OWMOJOTUM JJIi COBPEMEHHOW IHUBWJIM3ALINU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJISX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaroImuxcs, GopMHUpPYyeMOil
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAHHUE CYIIHOCTH METOJOB MO3HAHUS, UCMOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOMIEro MUpPa M MPOUCXOASAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHMNA MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaOMIOJEHHWE,  HM3MEpPEHUE, OKCIEPUMEHT U JpYrux),
YHUBEpCalbHble Y4eOHbIE JEWCTBHS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS M  YHUBEpPCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPaMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMM
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTEepHbIE NMPU3HAKH, YCTAaHABIMBAThH
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MTOHATUSA JUIsl 00OBsICHEHUST (DAKTOB U SIBJICHUI
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIAEHUS (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M NPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpeacrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TAaKK€  MPOTUBOPEUYM  pa3sHOr0  poAa, BBIIBICHHBIX B Pa3jIUYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PEUICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeliCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOA0B PELICHUS ITPAaKTUYECKUX 33]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIIIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIIECTBJISATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMEThb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH



UH()OPMAITHIO PA3TMIHBIX BUJIOB B (DOPM TIPEICTABICHHS], KpUTUICCKHU OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAY4YHBI S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  PAcTO3HABaHWS W 3aIATHl  WHOOpMAIUH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyKIaemoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpPEICTBA OOIIEHHUS, TOHWMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIlWH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHMUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI U pelIeHUU OMOJIOTHYECKON MPoOIIeMbI, 000CHOBBIBATh HEOOXOMMOCTD
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh IL€IM  COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIWUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3ybTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOLUIECHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUJIaH pEIICHHS NpodsieMbl € YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaThb OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCHTb KOPPEKTHBBI B AESTEIBHOCT,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuieKCHM AJisi OLEHKH CUTyallld, BhIOOpa
BEPHOI'O PEILICHHUS;

YMETb OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO HX
CHU)KCHMUIO;



IIPUHAMAaTh MOTMBBI M apPryMEHTBl JPYTMX I[PU AHAIU3E PE3YJIbTAaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATbh MOTHBBI W apryMEHTBHl APYIMX IIpM AHAIN3E pe3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3yabTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMUYHBIX y4EOHBIX CUTYyallUsX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U PO OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (0oOMEeH BeEIIeCTB U MpeBpallieHue
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PEMPOIYKLKA), HACIEACTBEHHOCTh, N3MEHYMBOCTD, POCT U
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 LeHTpax MHOrooOpasusi u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB U SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pe3yabTaTOB, HCIOJIb30BAHHBIX HAYUYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHUE
JIeN1aTh BBIBOJIBI HA OCHOBAHWH TIOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCIATH CYHUICCTBEHHBIC MPU3HAKA BHPYCOB, KJIETOK MPOKAPUOT H
AYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKOro oOMEeHa, XEMOCHHTe3a, MHTO3a, Meno3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecredeHus Oe30MacHOCTH CBOETO 3J0POBbs U 3I0POBBSA
OKPY>KaIOIIUX JIFO/IeH, COOMI0OIEHUS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsI  PAlMOHAIBLHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE pelaTh »JJIEMEHTAapHble TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIMJICHHOE HAaCJIeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl Mpe/CKa3aHUsl HAaclIeJOBaHUs MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHUI B OHOJIOTHH,
MEAWIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buosnorus» ¢ 11
K1acce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCHMCKUX U
3apyOeXKHBbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJISl pElIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJISALKSA, TeHO(OHA, SBOIIOIMS, ABIXKYIIKE CUIIBI ((PaKTOPBI) HBOIIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCHUCTEMa, TMPOAYIEHTH, KOHCYMEHTBI, pPEAYIEHTHI, IeMd MHUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE W3JaraTh OHOJOTHYECKHE TEOpHH (SBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIUYMHAMU, OOBSICHEHHE IMOYUYCHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALNUNA, MPOAYLIEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOTEOIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEIIECTB W TIOTOKA DHEPIMH B DKOCHUCTEMAaxX, AHTPONOTCHHBIX WM3MEHEHUW B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C 1enplo obecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsl U 3JI0POBBS
OKPY’KaOIIHUX JIFO/IeH, COOII0IEHIS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
NPUPOTHON cpene, MOHUMAaHUE HEOOXOTUMOCTH WCIOJIb30BAHUS TOCTHKEHUMN
COBPEMEHHOW OMOJIOTUH JJIsl PallUOHATIBFHOTO TPUPOIOTI0JIb30BAHUS;

YMEHHUE peliaTh 3JIEMEHTApHbIE OMOJIOTMYECKHE 3a/1aud, COCTaBISATh CXEMbI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eNU MUTaHUS);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBATh W HUHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
Marepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/m P Konrpoubusie | Ilpakruyeckue (udpp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
bubnuoreka [{OK
L bronorus Kax frayka 2 1 05 https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
2 JKuBble cucTEMBI M UX OpraHU3aIus 1 0 0 https://m.edsoo.ru/7f41c292
. bubnuoreka [{OK
3 XHWMHYECKUH COCTaB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHENCATELHOCTE KISTKH 6 ! 0 https://m.edsoo.ru/7f41¢292
5 Pa3zmHOXeHME U HHANBUAYAIBHOE pa3BUTHE 5 0 1 bubnnorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 UBMEHYUBOCTD 8 0 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
bu6nmorexa LIOK
7 P 1 1
C3CPBHOC BpeMi 0 https://m.edso0o.ru/7f41c292
8 Cenekiust opranu3mMoB. OCHOBBI 3 0 0 bubmuoreka [IOK
OMOTEXHOIOTHH https://m.eds00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 4



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

11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Kourpoububie  IIpakTuyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoTsbI
pecypchl
bubnunoreka LIOK
1 IBOMONKOHHAS GHOOTHA d 1 1 https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U PAa3BUTHE KU3HU Ha 9 0 05 bubnnorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 Opranu3MEl H OKpyAkaiolas cpea > 0 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Pesepeiioe Bpens 2 1 1 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
5 Coo01iecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 0 0 httns://m.edsoo.ru/7fA1cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3.5



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




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoubusie | Ilpakruyeckue
n/n Bcero u3ydyeHusi  obOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 Bbuosnorus B cucreme Hayk 1 1 0 https://m.edso0.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1
2 «Mcnonp30BaHue pa3TuIHBIX 1 0 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUU
OMOJIOTMYECKUX 0OBEKTOBY
buonornueckue cuctemsl, IPOLIECCHI bubnunorexa [JOK
3 1 0 0
U UX U3Y4CHHE https://m.eds00.ru/863e6564
4 XumMuueckuii coctas KiIeTku. Boga n 1 0 0 bubmuorexa [JOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmorexa [IOK
5 b . 1 0 0
e, COCTaB  CTpOCHHE ek https://m.eds00.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 0 05 bubnmoreka [JOK
KaTaJTUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJTM KaTajasbl)»
b K
7 VYraeBospl. JIunuas 1 0 0 nomorexa [0

https://m.eds00.ru/863e6870



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

bu6mmoreka [IOK

8 Hyxrennoseie knciorst. AT® 0 https://m.edso00.ru/863e6d5c
9 Hcropus u meTonsl n3y4eHus 0 bubnuoreka [IOK
kietku. Knerounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas 0
cucremMa
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlabGopaTtopHnas pabota Ne 2
«3ydyeHne cTpoeHus KJIETOK bubnuorexa [JOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OTIFICAHHEC)»
bu6mmoreka [IOK
12 OOMeH BelecTB Uil METaboIu3M 0 https:/m.eds00.ru/8636766¢
bu6mmoreka [JOK
13 dorocnirtes. Xemocunres 0 https://m.edso00.ru/863e7c98
. bubnuoteka [JOK
14 DHepretieckiii oOmeH 0 https://m.edso0.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kJeTku. Muros. JIabopatopHas BuGmiorexa LIOK
15 pabota Ne 3 «HabGutoieHre MuTo3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOpeIIKa JyKa Ha
TOTOBBIX MUKpPOIIpEnapaTax»
16 buocunTe3 6enka. Peakmmst 0 bubmuorexa [JOK
MAaTpUYHOI'O0 CUHTE3a https://m.eds00.ru/863e796e
17 Tpancnsnus — OnocuHTe3 Oenka 0 bubmoreka LIOK

https://m.edso00.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexnetounsie hopMbl )KU3HU — 0 bubnmoreka [JOK
BHUPYCHI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 DopMBI PA3MHOKEHUS OPraHU3MOB 0 https://m.eds00.ru/863e81b6
https://m.eds00.ru/863e831e
bu6mmoreka [IOK
2 Meii
0 eHos 0 https://m.edso0.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII0I0TBOPEHHE.
21 JlaboparopHuas pabota Ne 4 05 bubnuorexa [JOK
«3y4yeHne cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»
99 NunuBuyansHOE pa3BUTHE 0 bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
93 I'enetuka — Hayka o 0 bubnuoreka [IOK
HACJIEACTBEHHOCTH U N3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIIEAOBAHUS
24 pu3HaKOB. MOHOTHOpHUIHOE 0 bubmmorexa LIOK
P ] pra https://m.eds00.ru/863e8878
CKpEIIMBaHNE
UrHOpHUIHOE CKpElMBaHue. 3aKOH
25 fesaminfqoro HapcnléI OBaHUs 0 bubmmorexa [OK
a https://m.edso00.ru/863e89a4
MPU3HAKOB
CueruieHHOE Hacje10BaHNe
npusHakoB. JlabopaTopHas pabora
26 Neo 5 «M3yuenue pe3ynbTaToB 05 bubnmnoreka [JOK

MOHOTHOPUAHOTO U TUTHOPUIHOTO
CKpEIIUBaHUS Y IPO30(HIBI HA
TOTOBBIX MUKpPOIIpEnapaTax»

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

I'enetuka nona. HacnegoBanue bubnmoreka [JOK
27 1 0
MIPU3HAKOB, CIEIIJICHHBIX C TIOJIOM https://m.eds00.ru/863e8c60
N3menunBocTs. Henacnencrsennas
U3MEHYUBOCTb. JlabopaTopHas
paborta Ne 6. Uzyuenue bubnnoreka [JOK
28 . 1 0.5
MOIU(DUKATTMOHHOW U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BAPHAIIMOHHOTO Psijia U
BApUALMOHHON KPUBON»
HacnencrBennast "3MEHYMBOCTb.
29 JlaGopaTtopnast pabora No 7. 1 05 bubnuorexa [JOK
«AHanM3 MyTaui y 1po30Qpuiisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»
bubmuoreka [JOK
30 Peneriia wenosexa 1 0 https://m.edso00.ru/863e8d78
PesepBHeIil ypok. O600IICHHE 10
31 teme «HacnencTBeHHOCTD U 1 0
U3MEHYUBOCTH OPTaHU3MOBY
bu6mmoreka [IOK
32 (Cenekups kak Hayka u pouece L 0 https://m.eds00.ru/863e9214
33 Metoabl U JOCTUKEHHUS CENEKIINU 1 0 bubnmnorexa [JOK
pPacTEeHUN U KUBOTHBIX https://m.eds00.ru/863e9214
34 brortexHonorus kak orpacib 1 0 bubnuoreka [IOK
MPOU3BOACTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabsubie | IIpakTuueckue
n/n Bcero u3ydyeHusi =~ odpa3oBaTesIbHbIE
padoTshI padoTshI
pecypcsl
n bubnmoreka [JOK
1 C) 1 1 0
BOJIOMHA 1 METOIEI €€ H3YHCHHIA https://m.edso0.ru/863ea20e
5 Uctopus pa3BuTus peacTaBiIeHUN 1 0 0 bubnnoreka [JOK
00 »BOJIIOLINN https://m.eds00.ru/863e9570
bu6mmorexa [IOK
3 M 1 0 0
HKPOIBOIIOLHA https://m.edso0.ru/863e9cle
[Tomynsiius Kak IeMeHTapHas
€IMHHIIA BUJIA ¥ SBOJIOIUH.
bubmuorexa [JOK
4 Jla6 0 o] 1 0 0.5
aboparopuas padora N https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(OJIOTHUECKOMY KPUTEPHUIOY
JBrKyIue cuitbl (37€MEeHTapHbIE bubnunorexa [JOK
5 1 0 0
(haKTOphI) SBOITIOLIUN https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 E 0 1 0 0
CTECTBEHHEII OTOOP 1 ero Gopme! https://m.eds00.ru/863e9ed0
Pe3ynbratel 3BOMIOIMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BUJ000pazoBanue. JlabopatopHas 1 0 05 bubnmoreka [JOK
pa6ora Ne 2 «Omnucanue ' https://m.edso00.ru/863e9fde
MIPUCTIOCOOJICHHOCTH OpTaHu3Ma U €&
OTHOCHUTEIIFHOTO XapaKTepay
Hanpasnenus u nytu bub6nuorexa [IOK
8 1 0 0
MaKpO3BOJIFOLIUHA https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeobOpaTtumocTs 3BOMIONINN 0

10 Hcropust )xu3HU Ha 3eMiie 1 METO/Ibl 0
e u3yueHus

1 ['unoTre3sl NPOUCXOKACHUS )KU3HU 0 bubnmoreka [JOK
Ha 3eMiie https://m.eds00.ru/863ea5a6
Pa3Butue xu3Hu Ha 3emiie no spam bubnmoreka [JOK

12 0
U IIeproiaM https://m.edsoo.ru/863eat6be
OCHOBHBIE 3TaIlbl BOJTIOIUU
pPacTUTEIHLHOTO U KUBOTHOTO MHPA.
[IpakTrueckast padora Ne 1 bubnuoreka [IOK

13 0.5
«3y4eHne NCKONIaEMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
PACTCHHIA U )KHUBOTHBIX B
KOJUTCKITHSX

14 CoBpemMeHHas cuctema 0 bubnuorexa [JOK
OPraHU4YeCcKOro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJIOIKS YeTOBEKa (aHTPOIIOTEHE3) 0 https://m.edsoo.ru/863eac2c
JBxyuue cuibl ((pakTopsl) bubnuoreka [IOK

16 0
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaANH BOIOIAU 0
YeroBeKa

18 UYenoBeueckue packl U MPUPOIHBIC 0 bubnunoreka [JOK
aZlanTanuy 4esI0BeKa https://m.edso0.ru/863eaea2
Peseprubriit ypok. O60011eHIE TIO

19 TeMe «BO3HHKHOBEHHE U Pa3BUTHE 0
JKU3HU Ha 3emiie»

20 DKOJIOTHS KaK HayKa 0

21 Cpenpbl 00uTaHMUs U SKOJIOTHYECKHE 0 bubnnorexa [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(bakTopsI

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

AbuoTtndeckue (HakTopsl.
JlaGopaTopHas pabota Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH

22 pacTeHUl U3 pa3HBIX MECT 0.5 bubmorexa LHOK
https://m.eds00.ru/863eb10e
oburanus». JlabopaTtopHas padora
Ne 4. «Bnusinue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIECYCa»
bu6mmorexa [IOK
23 bromieciue paxropet 0 https://m.eds00.ru/863eb348
DKOJIOTHYECKHE XaPAKTEPUCTUKU
nomnyssiiun. [Ipaktndeckas padora
24 Ne 2 «[Toacuér ioTHOCTH 0.5
HOIYJISIIIUHA Pa3HBIX BUIOB
pacTeHuin»
25 Wroroas kKoHTpOJIBHAS paboTa 0
26 Coo0b1iecTBa OpraHu3MoB — 0 bubnmnoreka [JOK
OHMOILIEHO3 https://m.edsoo.ru/863eb46a
97 DKOJIOTHYECKUE CUCTEMBI 0 bubnuoteka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEeIH YKOCUCTEMBI.
28 OKOJIOTUYECKUE MUPAMUJIBI. 0 bubmmorexa [OK
. https://m.edso0.ru/863eb5fa
Cgoiictpa sxocuctem. Cykieccus
29 [Ipupoanslie 3x0cHCTEMBI 0
30 AHTpPOTIOTEHHBIE YKOCUCTEMBI 0
31 buocdepa — rnobdanpHas 0 bubnnoreka [JOK
IKOCHCTEMA 3EMJIU https://m.eds00.ru/863ebb5e
32 3aKOHOMEPHOCTH CYIIECTBOBAHNUS 0 bub6nuorexa [IOK



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

onochepsl https://m.eds00.ru/863ebd16
33 YenoseuecTBo B Onocdepe 3emiaun 1 0
34 CocymiecTBoBaHUE TPUPOBI U 1 0 bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
OBUIEE KOJIMYECTBO YACOB I10 34 25

I[TPOT'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

e www.bio.1september.ru
e www.bio.nature.ru

e www.edios.ru

e www.km.ru/educftion

Cucrema OoLleHUBaHUS

Bxoanas nmarHocruuyeckasi nmposepoyHasi padora 10 kiaace

Koaudukarop
3JIEMEHTOB COJIEPKAaHUS M TPeOOBAaHUI K YPOBHIO MOATOTOBKH O0YYaIOLIUXCS ISl IPOBEJACHUS
KOHTPOJIBHBIX paboT 1o OMooruu mo temam ydeoHuka: «bromnorusa. Obmias ouonorus» B 10
KJ1acce
Hpeamer: «Oomnonorus» 10 kimacc
Yuebuuk a5 0011e00pa3oBaTeIbHBIX YUPEKICHUH, COCTaBICHHBIH 0] pyKOBOJICTBOM B.B.
[Taceunnka
Bua KOHTPOJISI: UTOTOBBIN, TEKYILIUNA,CTAPTOBBIN
Tema: Knerka. OnTorenes. OCHOBBI T€HETHKHU.
1. TlepeueHb 3JIeMEHTOB MPEIMETHOIO COEPKAHHUS, IPOBEPSIEMbIX HA KOHTPOJIBHOI
pabore

‘ Kon ‘ OnucaHue 371eMEHTOB NMPEeAMETHOI0 COAePKAHUS



http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/educftion

1.1

Buosiorus kak Hayka. MeToabl OHOJIOTHH.
Ponp 6uonorum B GhopMrupoOBaHUN COBPEMEHHON €CTECTBEHHOHAYYHOM KapTHHBI MHUPA.
MeToabl n3y4eHHs )KUBBIX OOBEKTOB.

2 Kuaerka
2.1 Knerounoe crpoeHre opraHu3MoB Kak J10Ka3aTelbCTBO UX POJICTBA, EINHCTBA
OpraHUYecKoro Mupa. I 'eHbl 1 XpOMOCOMBI. BUpyCHI — HekleTouHast (popma KH3HHL.
XUMHUYECKU COCTaB KJIETOK.
2.2 HyxknennoBbIi1 kKUCIOTHI. ['eHeTHUECKN KOZ
2.3 Crpoenue kinetku. OpraHou bl
24 OOMEH BelIecTB B KIIETKE
2.5 Henenne knetkn: Muto3, Meiios
3 Pa3mHo:keHHE U OHTOTEHE3
3.1 DopMBI pa3MHOKEHHS OPTAHU3MOB
3.2 Pa3Burue nonossix kieTok. OmIog0TBOpEHNE
3.3 Ontorenes
4, OCHOBBI TeHETUKHU
51 MoHo- 1 TUTHOPUIHOE CKpEIINBAHNE
5.2 XpoMocoMHasl TeopHs HaceICTBeHHOCTH. HacleqoBanue ClenIeHHOe C TOJIOM
5.3 NsmerunBocTs. MyTanmm
54 I'eneTunka yenoseka
2. Tlepeuenn 3J1eMEHTOB  MeETANpPeAMETHOT0 cojiep:KaHusl, NPOBePsieMBbIX
HAa KOHTPOJbHOII padoTe
Kon OnucaHue 371eMEHTOB MeTANPeIMETHOI0 COePKAHUS
1 YMeHnue Jienath BoIOOp U3 MPEJIOKEHHBIX BapuaHTOB (TI03HaBarenbHoe Y'Y 1)
2 YMmenue knaccupuuupoBath, aHaIM3UPOBaTh (Mo3HaBaresbHoe Y'Y 1)
3 ‘YMeHue BhICKa3bIBaTh CYKJIeHUs (1To3HaBaTenbHbIe Y'Y [])
4 YMeHue ycTaHaBIMBaTh MPUYNHHO-CIIE/ICTBEHHBIE CBSI3M (T03HaBaTesnpHoe Y'Y 1)
5 YMeHHue CTpOUTh JIOTHIECKHE PACCYKISHHS, YMO3aKITFOUSHHSI
6 YMeHune BrIpaxaTh CBOU MBICTIH B COOTBETCTBHH C 33]ja4aMH U YCIOBHIMHU
KOMMYHUKauu (KOMMyHUKaTuBHOE Y Y /1)
7 YMeHne OIeHUBAaTh MPABMIBHOCTE BBITIOTHEHUS yaeOHOH 3axaun (perymatuBaoe Y Y 1)
3. IlepeyeHb TPEe6OBAHMMI K YPOBHIO NOATOTOBKH 00y4YaKOLMXCH,
OCBOMBIIUX TEMBbI
yuyeOHUuKa «BBeneHue B 0011yI0 O0HOJIOTHIO» 10 PeAMeTY «OnoJiorus» B 9 Kiiacce
Kon Onucanne TpefoBaHMii K YPOBHIO MOATOTOBKH 00y4al0IHUXCS
1 3namu / nonumamso
1.1 [Ipu3Haky 6MOIOTHIECKUX OOBEKTOB:
111 JKUBBIX OPTaHU3MOB: paCTEHUH, TPHOOB, JKUBOTHBIX, OAKTEpHUIL;

1CocTaBiieH Ha OCHOBE TpeOOBaHMIA K MPEAMETHBIM pe3ylIbTaTaM

1.1.2

TCHOB, XpOMOCOM, KJICTOK;




1.13 MOMYJISIHAN, SKOCHCTEM, arpO3KOCUCTEM, OHOCheph

1.2 CyuIHoCTh OMONOTHYECKUX MPOIIECCOB:

121 0OMEH BEIIECTB U NPEBpallleHIe YHEPTUH, MTUTaHUE, AbIXaHHE, PAa3MHOKEHHE,
HACJIEJICTBEHHOCTh U H3MEHYNBOCTD;

1.2.2 KpyTrOBOPOT BEIIECTB U MPEBPALLEHHE SHEPTHH B SKOCHCTEMAX.

2 Ymemn

2.1 OOBSACHSATE:

211 0COOEHHOCTH CTPOEHHS KIIETOK;

2.1.7 THUTIOTE3BI DBOTIOIIAN YEJIOBEKA, MECTO M POJIb;

2.1.10 MIPUYUHBI HACIEACTBEHHOCTH M M3MCHUHUBOCTH.

24 BrIABIATH TUIIBI B3aUMOJCHCTBUN pa3HBIX BUAOB B 3KOCUCTEMAX.

25 CpaBHUBaTh OMOJIOTHIECKHE OOBEKTHI, IIPOIIECCHI.

2.6 Onpenenars NpUHAAIEKHOCTh OHOJIOTHYECKAX OOBEKTOB B TPyIIaM
(xmaccudmkanms).

2.8 [IpoBoaAUTE cCaMOCTOSTEIHHBIN MTOUCK OMOIOTHYECKOW HHPOPMAIIIH: HAXOIUTh B
HAYYHO-TIONYJIIPHOM TEKCTE HEOOXOAMMYIO OMOIOTHYECKYI0 HH(POPMALIUIO O KUBBIX
o0BeKTax, mporieccax; padoTaTh ¢ TEpPMUHAMH U IOHATUAMU

BxoaHas JMarHoCTH4YecKas MpoBepoYHass pa6oTa mo 6uosioruu 10
KJ1acc

IlosscHUTE/IbHAA 3aNMCKa
JlaHHasi KOHTpOJIbHAs PaboOTa OXBAaThIBAET OCHOBHBIC COJEpXKATEJbHBbIC JUHHU Kypca
Oouonornm 3a 9 ximacc. 3amaHuWs KOHTPOJIBHOW padOTHI pa3nuyaroTcs 1Mo (opMe W YPOBHIO
TPYJIHOCTH, KOTOPBIM OIpEeNsieTCss CIocoOOM IO3HABATEIbHON JESITEIbHOCTH, HEOOXO0IUMBIM
JUISL  BBIMIOJTHEHUS 3aJaHusl. BhIMONHEHWE 3aJaHuil KOHTPOJIBHOM paboThl mMpesmnoaracT
OCYLIECTBJICHUE TAaKUX HHTEICKTYaJIbHBIX ACUCTBUM, KaK paclo3HaBaHUE, BOCIPOU3BEICHUE,
W3BJICUCHUE, KIIacCU(UKAIWs, CpaBHCHHE, 00BICHEHNE, apTyMEHTAITHUS U JIp.

XapakTepHCTHKA CTPYKTYPBI M CoJiepsKaHHe KOHTPOJIbLHOMH PadoThl
KonTponbHas paboTa COCTOUT U3 TPEX YaCTEH, KOTOPhIE pa3IHdaroTcs Mo ¢popMe 3a1aHui,
CTEIIEHH CJIOKHOCTU W KOJIMYECTBY 3afaHuil. OmpeaessironuM IpH3HAKOM I KaKI0H 9acTh
paboTHI sBIsIeTCS hopMa 3aTaHUA:
®  Yacts 1 cogepxut 3amaHus ¢ BHIOOPOM OTBETA;
®*  YacTh 2 COACPKUT 3ajaHKIsI HAa MHOYKECTBEHHBIHM BHIOOD , YCTAHOBJICHHE COOTBETCTBUS U
YCTaHOBJICHUS TIOCJIEI0BATEILHOCTH TIPOIIECCOB.

Yactp padoThl Tun 3aganuii KoanuecTBo 3aganuii
YacTts 1 3amaHus ¢ BEIOOPOM OTBETA 14
Yacts 2 3azmaHus ¢ KpaTKUM OTBETOM 3

K kaxnomy u3 3aganuii ¢ Beioopom otBeta Yactu 1 pabotsl mpemnaraercs 4 BapuaHTa
OTBETa, U3 KOTOPBIX TOJIBKO OJJMH IPAaBUIBHBIN.



B 3aganusax Ha MHOKECTBEHHBIN BBIOOp YacTr 2 pabOTHI OTBET AaeTcs B BHUIE Habopa
g p uiu OyKB, 3aIMCAHHBIX 0€3 MPOOEIToB.

Ha BrInoiHeHue KOHTPOIBHOM PabOThI OTBOAUTCS 45 MUHYT.

Cucrema OIeHUBAHUS BHITTOTHEHHS 3aIaHUI ¥ KOHTPOJIEHOM paOOTHI B IIETIOM.
[IpaBunbHO BhIMONHEHHAs: paboTa oueHuBaeTcs 20 Hannamu.

Kaxnoe mpaBunbHO BbIMomHeHHOE 3amanue Yactu 1 omenuBaercs 1 Oammom. 3amaHue
CUUTACTCS BBIIIOJIHEHHBIM BEPHO, €CIIM YYCHHK BBIOpal (OTMETHII) HOMEpP NMpPABHIBHOTO OTBETA.
3amaHue CYMTACTCS HEBBIMOJIHEHHBIM B CIEAYIOMIMX CIydasx: yKa3aH HOMEp HENpaBHIBHOTO
OTBETa; yKa3aHbl HOMepa JIBYX HIH 0Oojiee OTBETOB, JaKe €CIH CpPEeJH HHUX YKa3aH W HOMeEp
MPaBUIBHOTO OTBETA; HOMEP OTBETA HE YKa3aH.

[IpaBunbHO BeIMoONHEHHOE 3aanue Yact 2 oueHuBaeTcs B 2 6ayuia (2 6amina — HeT
omn6OoK; 1 6amn — gomymieHa ogHa omuoka; 0 6ayuIoB — AOMYIIEHBI ABe U O0ee OMUO0K).

Hopma ouennBanusi
Bcero 20 6ammos

94 - 100% (19-20 6amoB)-«5»
75-93% (14-18 6amioB) — «4»
51-74% (10-13 GamioB) — «3»
0-50 % (0-9 GamnoB) — «2»

Crnenudunranus
Ne | 3apanue | IIpoBepsieMble 3J1€MEHTHI YpoBeHb Makcumanbublii | Bpems
B paboTe | COAepIKaHUs CIIO)KHOCTH | Oait
1 | Al Ponbs Guonoruu B popmMupoBaHum b 1 1,5

COBPEMEHHOM €CTECTBEHHOHAYUYHOMN
KapTHHBI MHUpPa, B IPAKTHUECKOI
JIeSITeIbHOCTH

2 | A2 KrneTouHoe cTpoeHre oprannzMoB b 1 1,5
KaK JI0Ka3aTeJIbCTBO UX POJCTBA,
€JIMHCTBA )KUBOU NPUPOJIBI

3 | A3 [Ipu3HaKu OpraHu3MOB. b 1 1,5
OTHOKJIETOYHBIE U MHOTOKJICTOYHBIC
OpraHu3Mbl
4 A4 apctBo PacTenus b 1 15
5 | AS HapctBo )KuBoTHBIE b 1 1,5
6 | A6 HapcTBo )KuBoTHBIE b 1 15
7 | A7 CX0ACTBO YeJIOBEKA U >KUBOTHBIX M b 1 15
OTIMYHS
8 | A8 [Ipoueccsl JKU3HeesTensHOoCTH | b 1 15
OpraHu3Ma 4ejoBeKa
9 | A9 HeiiporymopanbHas perymsus b 1 1,5
MIPOLIECCOB KU3HEACATEILHOCTH
opraHusMa
10 | A10 HeiiporymopanbHas perymsamus b 1 1,5
IPOLIECCOB )KU3HEIESTEIIEHOCTH
opranusma

11 | A1l Ormopa 1 JBUKEHUE b 1 15




12 | A12 Bnusaue skonornueckux ¢pakropos | b 1 1,5
Ha OPTraHU3MBI

13 | A13 OKocHCTEMHas opraHu3anus KuBod | b 1 1,5
HPUPOIBI
14 | Al14 YMeHue onpeaensiTe CTPYKTypy b 1 1,5

O6T>CI(Ta, BBIICIIATH 3HAYNMBIC
(I)YHKLII/IOHaIILHLIC CBA3U

Yacts 2
15 | BI YMeHue npoBOANTh MHOXKECTBEHHBIH | I1 2 8
BEIOOP
16 | B2 YMeHue ycTaHaBIMBaTh II 2 8
COOTBETCTBHE
17 | B3 YMmeHue onpeaensiTh II 2 8
MOCJIEJOBATEIFHOCTh OMOIIOTHUECKUX
MPOLIECCOB, SIBJICHUH.
OTBeThI
Yacrts 1
1 4
2. 1
3. 4
4. 1
5. 1
6. 1
7. 2
8. 4
9. 4
10.3
11.2
12. 4
13.1
14.3
{acte 2 B 1. 234
B2.211122
B 3. BATB/]
CrapToBasi KOHTPOJIbHas padoTa no ouoJornu aisa 10 knacca.
Ne | Ma 3aganue Or | ban
KC. MaxkcumaabHOE KOJIMYeCTBO 0aioB 3a padoty — 20 BeT | J3a
I KOJI pao
/ -BO oty
I 0an
JIOB




Al. Kakas Hayka U3y4aeT XUMHUYECKUM COCTaB, CTPOCHUE U MPOIIECCH
JKU3HENEATENLHOCTH KIIETKH?

1. I'mcTomorus 2. OMOpHOIOTHSL
3. Okomorus 4. Llutomorus

A2. Bo3bynutens CITNda — 310
1. Bupyc 2. bakrepus 3. Ogaoknerounsrii rpu6 4. [Ipocreiiniee

A3. Kak Ha3bIBalOT OPraHU3MBI , KOTOPBIM JIJIS )KU3HEICATCILHOCTH
HE00X0aMM CBOOOIHEIN KHUCIOpOI?
1. ABroTpodamu 2. Araspobamu 3.I"ereporpodamu 4. Aspodbamu

A4. Kakue pacTeHuUs COCTOST U3 CXOIHBIX 10 CTPOCHHIO KIICTOK, HE
o0pa3yromux TKaHen?
1. Bogopocnu 2. [Tnaynsi 3. [lanopotauku 4. Mxu

AS5. )Kalbl , B OTJIMYKE OT JIATYIIEK, MOTYT )KHTh BJAJIA OT BOJIOEMA.
YeM 3TO MOKHO OOBSCHUTH?
1. Ownwu pasMHOKAIOTCS Ha CyIIE
2. Y HuX Jiydllie pa3BUThI JIEKUE U Oojiee cyxas Koxka
3. VY uux KOPOTKME 3aJHAE€ KOHEYHOCTH U JJIUHHBIE [IEpEeIHNE
4. OHH MUTAIOTCS HA3EMHBIMHU OECIIO3BOHOYHBIMH YKUBOTHBIMH

A6. Kakux u3 IpeBHUX KUBOTHBIX CUMTAIOT MPEIKAMU 36MHOBOIHBIX ?
1. Creronedainos 2. IxTno3aBpoB 3.ApXeonTeprukcos 4.
Jlatumepuit

A7. CommanpHas IpUpo/Ia YeTOBEKA MPOSIBISICTCS B
1. TIpucnocoGIEHHOCTH K MPAMOXO0KIEHHIO
2. PeueBoii neaTebHOCTH
3. Hayiuuue ropranu ¢ rolloCOBBIMU CBA3KaMU
4. OGpa3oBaHUH YCIOBHBIX Pe(IICKCOB

A8. Xemnub , BepabaTeiBacMast IEUCHbBIO, IO KEITYHBIM ITPOTOKAM
MOCTYIAeT B
1. ITumeson 2. Kenynok 3.Tonctyto kumky 4. TOHKYIO KUIIKY

A9. 3pI/ITp0L[I/ITBI MOTYT HIEPCHOCUTH KUCIIOPO U er'ICKHCJ'ILIfI ra3, Tak KakK

OHHM COZIEPIKAT
1. Boxy u MuHEpaJILHBIE COIH
2. AHTHTENa
3. ®ubpuHOreH
4, Temormobun

=

A10. /InuTenbHOEe NOBBILIEHUE COAEPKaHUS TITIOKO3bI B KPOBU
CBUJICTEILCTBYET O HAPYIIEHUH OOMEHa
1. benkogoro 2. XKuposoro 3. YraeBogHoro 4. MuHepaibHOTO

All. HenmoaBM>XHO COEMHEHBI MEXKTy COO0H KOCTH
1. I1nedeBas u mokTeBas 2. TeMeHHas v BUCOYHAS 3. beapennas u
Oompmmas 6eprioas 4.1 pyauHa u pédpa




A12. Kakne OMOTHYECKUE CBSI3U CYIIECTBYIOT MEXKIY PAKOMOTIICIIEHUKOM

2 Y aKTUHHEH?

1. Tlapasut-x03sMH

2. XUIHHUK-KEPTBA

3. KoHKypeHTHbIE

4. B3auMOBBITOIHBIC
1 A13. I'maBHBIM (DAaKTOPOM , OTPAHUIMBAIONTAM POCT TPABSHUCTHIX
3 pacTeHHid B €I0BOM JIECY, SIBISCTCS] HEAOCTATOK

1. Ceta 2. Boxs! 3. Temra 4. MuHepaabHBIX CoJiei
1 Al4. borpmuHCTBO OaKTepHii 1 HEKOTOPhIE TPHUOBI B KPYTOBOPOTE
4 BEILIECTB, BHIMOIHSIIOT POJIb

1. TIpowmsBoamTeseil OpraHUYECKOroO BEMECTBA

2. TlotpeOuteneil OpraHM4ECcKOro BEUIECTBA

3. Paspymmresneii OpraHuueCKOro BEIECTBA

4. KOHIIEHTPAaTOB OPraHHYECKOr0 BEIIECTBA
1 BribepuTe Tpu npaBUIIBHBIX OTBETA
5 B 1. B uém nposiBnisieTcst CX0JICTBO MOKPHITOCEMEHHBIX U TOJIOCEMEHHBIX

pacteHui?

1. Xapaxrepusyercst MHOr00Opa3HeM BHIOB

2. VIMeroT XOpOIIo pa3BUTHIE BEreTaTUBHBIE OPTaHBI

3. CrnocoGHbI 00pa30BLIBATH OOIIMPHBIE JiECa

4. Pa3MHOXKAIOTCSI CEMEHAMH

5. OmbUIAIOTCS] HACEKOMBIMHE M TITHIIAMHA

6. OO6pasyroT COYHbIE U CyXHE CEMEHA
1 B 2. YcTaHoBUTE COOTBETCTBHE MEXAY MPU3HAKOM OpraHu3Ma U
6

IapCTBOM, JUTsi KOToporo oH xapaktepeH. [Ipu3naxk  LlapcTBo
1. Pacrenus
2. JKuBoTHBIE

A. PactyT B TeueHue Bcel KUZHU

b. AKTHBHO NepeMenarTcsl B MPOCTPAHCTBE

B. [IuTaroTcs roTOBBIMH OPTraHUYECKIUMH BEIIECTBAMU

I'. OOpa3yroT opraHuveckue BEIecTBa

B Tiporiecce (OTOCHHTE3a

J. UMeroT oprassl 4yBCTB
E. SIBnsitoTCSt OCHOBHBIM MCTOYHUKOM KHCIIOPOJIa

Ha 3emiie

A |B |B | | |E




7 B 3. YcTaHOBHTH MOCIEIOBATEILHOCTD NIEpeIadi BEMeCTBA U
SHEpruu B nuuieBoi nenu. A. Hacekomoe

b. Pactenue

B. [ars

I'. JIarymka

J. Opén

HTtoro

[osicHUTEe/IbHAsA 3alIMCKa K MPOMEXXYyTOYHOH MPOBEPOYHO# padoTe

o 6uosiorum 10 Kiacc

KontponpHas pabota B IByX BapHaHTaX COCTABJICHA B BUJEC TECTOBBIX 3aJaHUH,
COOTBETCTBYIOILINX TeMaM, U3ydaemMbIM B 1 momyronuu 10 kiacca:

- Oprannueckue BEIecTBa KIETKH;
- OCHOBHBIE ITOJIOKEHUS KIETOUHON TEOpHUH;
- OpraHouzpl KJIETKH;
- DHepreTuYecKrii 0OOMEH B KIIETKE;

B Tecrax npezcraBiieHsl pa3HOOOpa3HbIC 3aaHuUs 10 TEMaM:

Yactb A conmepxut 18 3amanuii ¢ BEIOOPOM OJHOTO BEPHOTO OTBETA U3 YETHIPEX 0a30BOTO
YPOBHSI CIIOKHOCTH.

Yacte B cogepxuT 3 3agaHus C BBIOOPOM HECKOJIBKMX BEPHBIX OTBETOB, Ha
YCTaHOBJICHHE COOTBETCTBHSI M OIpPEIENICHHE IO0CIIeI0BATEIbHOCTH OHOIOTHYECKUX OOBEKTOB,
MIPOLIECCOB U SIBJICHUN. DTH 3aJJaHUs MMOBBIILIEHHOT'O YPOBHS CIOKHOCTH.

B1, B2, B3- ymeHnne npoBOIMTh MHOKECTBEHHBII BEIOOp M YCTaHABIMBATH COOTBETCTBUE
Yactp C comepXuT BOIIPOC, MOpa3yMEBAIONIN OTBET U3 3 MPaBMIIHHBIX 2JIEMEHTOB. Ha
BBITIOJTHEHHE TeCTa PEKOMEHAYeTCs BELACTUTh 40 MUHYT.

Kpurepun

ouenuBanus: Yacto

«A» - 18 6amnoB Yactp

«B» -9 6annos.

Yacts « Cy» - 3 bamna.

Hroro — 30 6annos.

27-30 6amnnos - orienka «5»- 90-100%

21 - 26 GamoB — oueHka «4» - 70-89%

15 - 20 6annoB — oneHka «3»- 50-69%

Menee 15 6amioB — o1ieHKa «2»-MeHee

50%
OmBern:A (1|2 |3 |4 |5 |6 (7 |8 |9 |10|11 (12|13 |14 (15|16 |17 |18
Bapuanr - 1 413 12 |4 |13 |3 (4|1 (3|1 (2 (2 |1 (3 |1 (4 |3




Bapuan - 2 2(3 J4 |1 ]2 [3 |1 ]1 1 ]2 422 ][4 3 ]|1 1 [2]
B 1 2 3

Bapuanr - 1 121221 ABT BI'/]

Bapuanr - 2 ABI' 135 212112

C

JIByMeMOpaHHBIN OpraHous

Bayrtpu naxoautcs cooctBennas JJHK, BHyTpennss memOpana oOpasyer
KPHUCTBI. B MUTOXOHAPHUAX IPOUCXOANT pa3pylICHHE OPraHUIECKOTO
BEIIECTBA JI0 YIIIEKUCIIOTO ra3a 1 BoAkl ¢ oopazoBanueM ATD

Bapuanr - 1

JIByMeMOpaHHBIN OpraHoun

Bayrpu naxoautcs cooctBernas JIHK, rpaHbl TriiakonoB
[Ipoucxoaut dporocuHTe3 ¢ 00pa30BaHUEM OPTAHUIECKHUX BEIIECTB U3
YTJIIEKUCIIOTO Ta3a U BOJBI C BBIJIEIEHHEM KHCIIOpOJia

Bapuanr - 2

OneMeHThI ColepiKaHusl.

focansx = e e = ==
B ; S c® EE =
IIpoBepsiembie 31€eMEHTHI
coJiepKaHus
Yacts A
1 Oprannyeckre ¥ HeOpraHM4ecKue b 1
BEIIECTBA KICTKH
2 VYrieBoasl b 1
3 VYriaeBoasl b 1
4 JIunu et b 1
5 benku b 1
6 OyHKIMN 6€TKOB b 1
7 HyxenHOBBIE KHCIOTHI b 1
8 HyknenHoBBIE KUCTOTHI b 1
9 ATD b 1
10 ATD b 1
11 Bupycsl b 1
12 OCHOBHBI€ TTOJIOKEHHUS KIIETOYHOM b 1
TEOpHUH
13 OpraHou/Ibl KIIETKH b 1
14 OpraHous! KIETKH b 1
15 OpraHous! KIETKH b 1
16 DyKapHOTHI U IPOKAPHUOTHI b 1
17 OHepreTudeckuii 0OMeH B KIIETKE b 1
18 OHepreTudeckuii 0OMeH B KIIETKE b 1
Uroro | b 18
qacTb A
Yacts B
B1 COOTBETCTBHE MEXKITY CTPOCHHEM M (DyHKITHEH I1 3
BEIIIECTBA U €T0 BUAOM.
B2 CrpoeHue OpraHouI0B II 3
B3 OTin4ust MPOKApUOT U 3YKapHOT II 3




Htoro wacte B | I 9
Yacts C
Cl1 OpraHouas! KJICTKH I1 3
HUroro gacts C 3
Hroro 30
IIpomexyTouHasi npoBepouHasi padora
Bapuanr 1.
1. K HEopraHn4ecKuM BeUIeCTBaM KIETKH OTHOCSTCS
1) >xupbl 2) 6enku  3) HYKJICHHOBBIE KHCIOTH  4) BoJa
2. I'nroko3a SBIsIeTCS MOHOMEPOM:
1) remornoouna 2)rnuuepuHa 3) rMkoreHa  4) aapeHaauHa

3. Kakyto (hyHKITHIO BBITIONHSIOT YTJIEBOABI B KIIETKe?
1) KaTaaTuTHYECKYIO 2) SHEPTreTUYECKYIO
3) xpaHeHHe HaceCTBeHHON nHpopManun 4) yuacTue B OMOCHHTe3e Oenka

4. B xJIeTKe JHUIU/IBI, B OTIIMYKE OT YIIIEBOIOB, BEIIOIHSIIOT QYHKIHUIO 1)
SHEPTreTUYECKYI0 2) CTPYKTypHYIO 3) 3amacaromyio  4) peryisaTopHylo

5. VI3 aMHHOKHCIIOT COCTOSIT MOJICKYJIBL:
1) OenkoB 2) yraeBonoB  3)mumumos  4) JJHK

6. Ilpu noHmXeHnu TeMnepaTypsl akTHBHOCTb ()epMEHTOB
1) yBenuauBaeTcs 2) He U3MeHseTcs
3) 3ameiseTcs 4) cHayana 3aMeAJIseTCs, IOTOM YBEITMUMBACTCS

7. Kakyto (hyHKIMIO BBITOJHSIOT B KiieTKe MoJieKyJibl JJHK?
1) CTPOUTENBHYIO 2) 3alIUTHYIO
3) HOCHTEISI HACJIeCTBeHHON nH(popManun 4) MOTIONICHHUS SHEPTHH COTHEYHOTO CBETa

8. B coctas nykneorunos PHK ue BxoauT:
1) anernH  2) ryaHuH 3) yparmn 4) THMHH

9. Cuntes monekyn AT® B kjeTke MOXKET IPOUCXOIUTh B!
D MUTOXOHJIPUSX U XJopomiactax  2) aape u pudocomax

3) anmapate ['onbmKu 1 TH30COMax 4) XpoMOCOMaXx | SIJIPBIIIIKE

10. Cxombko Monekynn AT® obpaszyercs rmpu 6€CKUCIOPOTHOM PACIICTUICHUH TITFOKO36I?

1) 38 2)4

3)2

4) 36

11. Bupycsl MOTYT pa3MHOXKaThCsl.

1) Tosnbko B KiIETKE XO3MHA 2) [Iyrem mpocToro neneHus
3)Tonpko  OecrmonbIM IIyTEM 4)TOBKO TOJOBBIM ITyTEM.

12. Ponb KJIETOYHOM TEOPUU B HAYKE 3aKIII0YAETCS B TOM, YTO OHA!
1) pa3bsicHHIA MEXaHWU3M DBOJIOIIAN 2) BBISIBHJIA POJIH SIIPa M XPOMOCOM B KJIETKE 3)
BBISIBIJIA 3HAUCHUE OPTAaHMYCCKHUX BEIISCTB B KIIETKE  4) omucana OpraHOUIbl KIETKH

13. K opranoniam KJI€TKH OTHOCSITCS
1) ropMOHBI 2) TU30COMBI 3) bepmeHTHI 4) BUTAaMUHBI



14. B anmapare ['onbmxu 00pa3yroTes:
1) AM30COMBI 2) pubocoMbl  3) XJIOPOIIACTEI 4)  MUTOXOHIPHUH

15. TlepeBaprBaHye MUIIEBBIX YACTHI] U yJIAJICHUAE HETICPEBAPESHHBIX OCTATKOB MTPOUCXOJIUT B
KIIETKE C TIOMOIIIBIO

1) 1) anmapata 'onbmxm 3) 2)3HOoIIa3MaTHYECKOM CeTH

2) 3)mmusocom 4)4) pubocom

16. Hacnencreennas nHGoOpMalus B KIETKaX OaKTEpUH COIACPKHUTCS B:

1) komerieBott JIHK ~ 2) murommrazme  3)saape  4)pubocomax

17. B xneTkax 4enoBeka 1 )KUBOTHBIX B KAUYECTBE HCTOYHUKA YHEPTUU UCTIONB3YIOTCA 1)
TOPMOHBI U BUTAMUHBI 2) BOJIA U YIJIEKMUCIIBIN ra3
3) HEopraHndeckue Bemiectsa  4) OeNKH, )KUPHI U YTIIEBOIBI

18. KoHeuHble MPOAYKThHl OKUCIECHUS OPraHUYECKUX BEILIECTB:
1) AT® nBoma 2) KUCIOPOA U YTIIEKUCIIBINA

ra3 3) Boga u yriekuciueiii raz3 - 4) ATO u

KHCIIOPOZ

B 1. YcranoBute COOTBETCTBHE MCKAY CTPOCHUEM, q)YHKHHefI B€IICCTBA U €TI0 BUJIOM.

CTPOEHUE N ®YHKIMUA BUJ]
A) COCTOAT U3 OCTATKOB MOJIEKYJI TJIMIIEPUHA U )KUPHBIX KHCIOT 1) murm et
B) cocrosT U3 0cTaTKOB MOJIEKYNT aMHHOKHCIIOT 2) 6enku

B) 3amminaroT opraHu3M OT MepeOXIIaKICHUSI

I') 3amMIIal0T OPraHu3M OT IyKEPO/IHBIX BEIIIECTB
1) obnanarot peHaTyparuen

E) BBINIOJHSIOT 3amacarollyro GyHKIIUO

A B B r i E

B 2. Bribepute cTpyKTyphl U (\yHKITHH, OTHOCSIIUECS K SAPY KIETKH.

A) Hmeer nBymMeMOpaHHYI0 000JI0UKY ¢ IOpaMu

b) OtBeuaer 3a cunte3 AT®

B) XpaHUT HACIIEICTBEHHYIO MH(POPMAIIMIO M yYacTBYET B €€ Iiepeiaue
I CollepXHT SIPHIIIKO, B KOTOPOM COOMPAIOTCST pUOOCOMBI

1) OcymiecTBisieT MPOIECCH IACTUYECKOTO U YHEPTeTHIECKOr0 0OMeHa
E) OO06e3BpexuBaeT MpoAyKTHI pactaa B KIETKe

B 3. Bemummmre OyKBbI, 0003HAYAOIINE 3JICMEHTHI BEPHOT'O OTBETA Ha BOIIPOC: YeM KJIETKa
OakTepHil OTIMYACTCS OT KJIETKH )KHBOTHOTO?

A) HAJIMYMEM HapyKHOW MeMOpaHbI

B) orcyrcrBHEeM sapa

B) OTCYTCTBHEM ITUTOILIA3MbI

I') HammIrem IOTHOU 000I0YKH

) oTcyTcTBHEM MUTOXOHIPHUIL



E) conepxannem opraHn4ecKux BENIeCTB
C. Uro n3BECTHO O BHYTPEHHEM CTPOEHHUH U (PYHKIHAX MHUTOXOHAPHIL?

IIpomexyTouHasi npoBepo4Hasi padoTa
Bapuanr 2.
1. K oprannueckuM BeIIEeCTBaM KJICTKUA PACTCHUH OTHOCUTCS
1) Boma 2) Kpaxman 3) xyopux Kanmeltisg ~ 4) moBapeHHas COJb

2. YrieBoisl pu (POTOCHHTE3E CUHTE3UPYIOTCS U3
1)0.uH.0 2) CO2u H 3)C02uH20 4) CO2 u H2CO3

3. B KJIeTKaX )KHUBOTHBIX 3aIIACHBIM YTIICBOJIOM SIBIISICTCS:
1) nemmonosza 2)

Kpaxman 3) TIroKo3a

4) TIIUKOTEH

4. Haubonblliee KOJIMYESCTBO SHEPTHH BBIJICNACTCS MPU PACIICIICHHH OJHOTO IpaMMa
1)xupa  2) rIIOKO3BI 3)O0enka  4)LEUTIOIO3BI

5. KHCI0TBI, U3 KOTOPBIX COCTOST OCJIKH, HA3bIBAKOTCSI
1) HYyKJIEMHOBBIMH ~ 2) aMHUHOKHCIIOTAMH  3) MUHEPAILHBIMU ~ 4) HEOPTraHUYECKUMHU

6. B mepeHoce Kucnopoa 1 yriaeKuciaoro raza B OpraHu3Me y4acTByeT
1) Muo3un 2)

¢nbpuH 3) reMoriIo0ouH

4) KoJIareH

7. I'me B xiieTkax sykapuot comepxkurcs [JJHK?
1) B siape 2) B pubocomax 3) B xomruiekce I 'onbmxu 4) B uTOIIIa3Me

8. Monekyna PHK cogepxuT a30TUCTbIE OCHOBAHHSL:
1) aneHuH,ryaHuH, ypaiI, IUTO3UH 2) IMTO3MH,I'yaHUH,aJeHUH, THMUH
3) TUMHH,ypaIiL,aJeHHH,I'YaHHH 4) ageHuH,ypanyi, THMAH,ITATO3WH.

9. KakoBa ponb Monekyn AT® B kietke?

1) obecneuynBarOT OPraHU3M SHEPrUEH 2) YCKOPSIIOT XUMHYECKHE PeaKkLuu 3)
YYacTBYIOT B 00pa30BaHWMU KJIETOYHBIX CTPYKTyp 4) MOTJIOIIAIOT SHEPTHUI0 COJHEYHOTO
cBeTa

10. Cxonbko monekyn AT® obpasyeTcs npu KUCIOPOAHOM PACLICTIIICHUH TJIFOKO3bI?

1) 38 2) 36

3) 28

4) 2

11. Kakoi#l Bupyc HapymaeT paboTy MMMYHHOW CHCTEMBI YelioBeKa?
1) INonnomuenura 2)Ocrsl

3)['punma 4)B1Y



12. Kakas Teopust 06001ImIIa 3HAHAS O CXOACTBE XMMHIECKOTO COCTaBa KJIETOK PacTCHUM,
JKHBOTHBIX, UETIOBEKA, OaKTepHii ¥ TprOOB?

1) aBosroruu 2) KJIETOYHAsS 3)IPOUCXOXKICHUS YeJIOBeKa 4) MHIUBUAYAIBHOTO Pa3BUTHUS
OpTraHu3MOB

13. K opranounmam KJIETKH OTHOCHTCSI
1) xpomatun  2) komiieke ['onpmkun  3) AT®  4) kineTouHsblid COK

14. Kakyto posib Urpaet sapo B KiieTke?

1) COJICPIKUT 3amac MUTATEIbHBIX BEILIECTB

2) OCYIIIECTBIISIET CBSI3b MEXKAY OPTaHOMIAMHU U YacTAMHU  KJIETKU
3) CIOCOOCTBYET MOCTYIUICHUIO BELIECTB B KIETKY

4) o0ecreyrBaeT CXOACTBO MATEPUHCKOM KIIETKH C IOYEPHIUMU

15. Tomyxunkas cpena KIeTKH, B KOTOPOH paclosIokKeHO SAPO U OPraHOU b, — 3TO
1) BakyoJsb 2) nu3ocoma 3) mMTOIUIA3Ma 4)xomruiekc [ombmku

16. B xi1eTkax mpoKapHoT I'eHbI, B KOTOPBIX XPaHUTCS HACJIEICTBEHHAs! HH(pOpMAaIus,
PacHoIOKeHBI B
1) LUTOIIa3Me 2) sgpe  3) MUTOXOHPUAX 4) pubocomax

17. Buonornueckoe OKHUCIEHHE UAET MPH 0053aTeTFHOM Y4acTHU
1) kucnopoga  2) depmeHToB  3) TOPMOHOB  4) HYKJICHHOBBIX KHUCIOT

18. KonmuvecTBo 3TanoB B SHEPreTHYECKOM OOMEHe:
12 2)3
3)4 4) 36

B 1. BeimumnTe 6ykBbl, 0003HAYAIOIIIE JIEMEHTHI BEPHOTO OTBETA: Kakue QyHKINH B
OpTraHHU3Me€ BBITIOTHSIOT KUPbI?
A) OTKJIa/IBIBAIOTCS B 3a11ac
B) cnyat uCTOUHUKOM 3HEPTUH
B) YCKOPSAIOT XUMHUYECKHE PEaKIIH
I') BXOasT B cOCTaB KJIIETOYHBIX MEMOpaH
J1) B me4eHn MOTYT IpeBpamaThCs B OENKu
E) yyacTByIOT B XpaHeHHH U Ilepeaayde HACIEACTBEHHBIX IPU3HAKOB OT POJUTENEH K IIOTOMCTBY

B 2. Bemmumuite nudpsl, 0003Havaronye 3JeMEHTh BEPHOTO OTBETA: Kakue (YyHKIUH B
OpraHHU3Me BBHITIOITHSIOT OeNKu?

1) NEPEHOCAT KMCIOPOJI ¥ YTIIEKHCIIBINA a3

2) cuHre3 AT® npoucxonur Ha KpucTax

3) Y4acTBYIOT B XPaHEHUH U IIepeade HacJIE€ACTBEHHBIX IPU3HAKOB
4) IIPEBPAIIAIOT CBETOBYIO SHEPTHUIO B XUMHUYECKYIO

5) YCKOPSIIOT XMMHUYECKUE PEAKIUH

B 3. YcTanoBuTe COOTBETCTBHE MEXKTY IPU3HAKOM OOMEHA BEIICCTB M €70 BUIOM y UEIOBEKA.

[Ipu3Haky oOMeHa BEIeCTB 1) macTugecKmit
A) OKHCJICHHUEC BEIIECCTB 2) DHEpreTUICCKUI
b) CHHTE3 BEIECTB

B) 3aracaHue SHEepruu



I pacxoj SHEpTUU
) ydactue pubocom
E) y4aCTHE MUTOXOHIPUN

C. YTo U3BECTHO O CTPOCHUH U QYHKLHUSIX XJIOPOILIACTOB?

Cnenudukanus UTOrOBOM padoThl AJIS NPOBeJeHUsI HTOTOBOM
IPOBEPOYHOM pa6bOThHI B paMKaX NNPOMEKyTOYHOU aTTeCTaluu
oo6yyawmuxcs 10 K1acca no 6M0J10ruu

1. Hasnayenue paéoThbI
PaGora IIpeJHa3HaYeHa JUIss  TIPOBENEHUS  MPOLETYpHI
HUTOTOBOI'O KOHTPOJIS MHANBHUIYaIbHBIX TOCTIKeHHH oOydatontixcs 10 kimacca B
00pa3oBaTeIbHOM YUPEXKICHUN 10 npeaMmeTy «buonorus».

2. Bpewms BbINOJHEHHS] pa0OThHI
IIpumepHOE BpeMst Ha BBITIOJIHEHUE 3a/1aHUI COCTABIISAET:
1) ans 3amanuii 6a30BOro YpOBHS CIO0KHOCTH — 10 2 MHUHYT;
2) Asist 3a/IaHUI TIOBBIICHHOMN CIIOXHOCTH — OT JI0 5 MHHYT;
3) n1st 3aaHKI BEICOKOTO YPOBHS CITOKHOCTH — OT 5 710 7 MHHYT
Ha BeimonHeHue Bceit paboThl OTBOAUTCS 45 MHUHYT.

3. JlomoJIHMTENbLHbIE MATEPHAJILI M 000PYI0BAHME
Ipu MPOBEICHHUH  PabOTHI JIOTIOJTHUTETLHBIE MaTepHabl u
000pyIOBaHUS HE UCIIONB3YIOTCS

4. OueHKa BHIMOJIHEHHUS OTAeJIbHBIX 321aHUI U PA0OTHI B I[EJI0M

1. Kaxnoe u3 3ananuii yactu 1 u 4 onenunBaercs 1 Gauiom. 3alaHUe CYMTAETCS BHIOJIHEHHBIM
BEPHO, €CIIM OTBET 3aIicaH B TOW (opMe, KOTopasi yKa3zaHa B MHCTPYKIIUH IO BHITIOJHEHHIO
3aJIaHusl.

2. 3a BBHINOJHEHHE KAXK/OT0 U3 3a/1aHMii YacTh 2 BBICTABIISETCs 2 Oajuia 3a MOJHOE NPABUIIBHOE
BBITIOJTHEHKE, | AT 3a BHIMOJIHEHNE 3aJaHNs C OJJHOW OMMOKON (OAHON HEBEpHO yKa3aHHOM,
B TOM YHCIIe JIUIITHEH, Tudpoit Hapsy co Bcemu BepHbIMU nudpamu) UJIW HenomHoe
BBINIOJIHEHHE 3aaHusl (OTCYTCTBUE OJHON HeoOXoaumMoit nudpsr), 0 0aI0B BO BCeX
OCTaJIbHBIX CITyJasX.

3. 3a BBINOJIHEHHE KaXKI0T0 U3 3aJaHKI YaCTH 3 BBICTaBJIIETCs 2 Oalia, eClid yKa3aHa BepHast
mocJe0BaTeIbHOCTD Ludp, 1 Oann, ecnu nomymena ogHa omuoka, 0 6anaoB Bo Bcex
OCTaJIbHBIX CITyYasiX.

4. 3a BepHOE BBIMOIHECHHE 33IaHHs YaCTH 5 U 6 CTABUTCSI 10 TpU Oasuia

MaxkcuMabHbIA HepBUYHBIN Oa 3a BHIIIOJHEHKE Bcel paboThl — 26.



IIxaia mepeBoia MEPBUYHOr0 0ajuIa 32 BRINTOJHEHNU KOHTPOJLHON pa00OTHI B OTMETKY
0o 5-Hoil mKane

Ot1MeTKa 1o SHOit 2 3 4 5
[IKaje
[lepBuuHsIit 0-7 8-16 17-21 22-26
Gamn

5. Tlnau pa6oThl
YcnoBHbIe 0003HAUECHUS: YPOBEHB CIOXKHOCTH: b — 0a30BEIil ypoBeHb ciiokHOCTH, [1 —
MOBBILICHHBIN YPOBEHD, B — BBICOKUI yPOBEHb
Tun 3apanus: KO — kpatkuii otBeT, PO — ¢ pasBepHYTHIM OTBETOM.

HUTorosas npoBepoyHass pa6boTa no 6MOJIOTUH AJI1 00yYaIOLIUXCS
10 kyacca

HWHCTpYKIMS 110 BRITOJHCHUIO Da6OTbI.

Ha BeimonHeHnE UTOTOBOM PabOTHI 0 OMoorny naercs 45 MuHyT. PaboTa cocTout u3
IIECTH YacTeH, BKIIOYArOMNX 13 3amaHmii.

Yacts 1-4 coaepKuT 3agaHust ¢ KpaTKUM oTBeTOM. OTBETOM K 3aJaHUsIM YacTH 2,3
SIBIIIETCS TIOCHIeIoBaTeIbHOCTh udp. OTBeTOM K yacTu 1 1 4 ABIsAeTCS YUCIO. 3aHIIUTe 3TO
YHCJIO B [T0JIC OTBETA B TEKCTE PabOTHI, COOJIFOIAst TPH ATOM YKa3aHHYIO CTEIICHb TOYHOCTH.

[Ipu BRIMOIHEHUH 3aJaHUS YaCcTU 5 U 6 3aMUChIBANTE YETKOE PELLICHUE.

CoBeTyeM BBITIONHATH 33J]aHAS B TOM TTOPSIKE, B KOTOPOM OHH JIaHbI. babl,
norydeHHbIe Bamu 3a BRIIOTHEHHBIC 3a/1aHus, CyMMHUPYIOTCs. [locTapaliTech BEITIOTHUTE Kak
MO’KHO OOITbINe 3a/laHui 1 HabpaTh HANOOJIbIIIEE KOIUIECTBO OAJIOB.

Bapmuanr 1.
Yacrs 1.
1.1. B simpax KJI€TOK CIIM3UCTOM 00O0JIOUKH KHUIIIEYHUKA TTO3BOHOYHOTO JKUBOTHOTO 20 XpOMOCOM.
Kakoe uncio xpomocom OyzneT UMeTh PO 3UTOTHI 3TOrO )KUBOTHOr0? B oTBeT 3anummre
TOJIBKO cooTBeTCTBYIOITEE YHUCTIO.
1.2. B monekyne JJHK xonnmuecTBo HyKJICOTHAOB ¢ TyaHHHOM cocTasisieT 20 % ot o01ero yucna.
CKOJIBKO HYKJIEOTHIOB B % ¢ THMHHOM B 3T0# Monekyne. B orser 3amummre TOJIBKO
COOTBETCTBYIOIIEE YUCIIO.
1.3. benok coctout u3 100 amurOKHCHOT. OnIpeenuTe YuciIo HykiIeoTH10B B Mosekyne JIHK,
Koaupyromen ganueiii 6enok. B oteet 3anumute TOJIBKO cooTBercTByrolee 4ncio.
YacTth 2.MHOXECTBEHHBIH BEIOOD
2.1.BbiOepuTe OpraHou bl KJICTKH, COAEPIKAIMe HACICACTBCHHYO HHPOPMAIIHIO.

1) sapo 4) pu6ocomsI

2) MM30COMBI 5) MuToXOHAPUK

3) anmapar o mku 6) xnopormacTs
2.2 K sykaproTaM OTHOCAT

1) 06bIKHOBEHHYIO aMEDY 3) ManspuiiHOro Mapasura
2) IpOKIKH 4) xonepHbIii BAGPUOH

5) KUIIEYHYIO MAIOYKY 6) BUpyC UIMMYHOE(DUIINTA YEIOBEKA




2.3. Bce mpuBen¢HHBIE HIDKE MPHU3HAKH, KPOME JABYX, MOJKHO HCIIOJIb30BaTh MJISI OMHCAHUS
3HAYEHHs TI0JOBOTO pa3MHOXKeHWsA. OnpenenurTe ABa MPHU3HAKA, «BBIMAAIONINX» H3 OOIIEro
CITUCKA, W 3aITUIINTE B OTBET IIU(PHI, TTO]] KOTOPHIMH OHU YKa3aHBI.

1) ¥3MeHEHHIO MIOTOBUTOCTH OPraHU3MOB

2) 060CTpEHHIO MEKBUI0BOM GOPLOBI

3) KOMOHMHALMU F€HETUYECKOTO MAaTEPHAIa POAUTENILCKUX TaMET

4) ysenuuenuro pa3zHoobpasus (EeHOTUIIOB

5) yBenM4eHUIO FEHETHYECKOTO Pa3Ho00pasus 61aroaaps KpOCCHHIOBEPY

Yacrs 3. 3agaHus Ha COOTBETCTBUE

3. 1.5t kaskmoit 0COOEHHOCTH JETEHMSI KIIETKHA YCTaHOBHUTE, XapaKTepHa OHa JUIsl MUTO3a
(1) mmm meiiosa (2):

OCOBEHHOCTH TUIT AEJIEHUA
A) B pe3ynbTaTe 00pa3yroTcs 2 KISTKU 1)muTO3
bB) B pesynbrare 06pasyrorcs 4 KIeTKH 2) Meiio3

B) novepHue kieTky rariaouaHbI

I') modepHue KISTKU AUTLIONTHBI

J1) TpouCXOmAT KOHBIOTAlMsS M MEePeKpecT
XpOMOCOM

E) He nmpoucxoaut KpoCcCHHIOBEp

3.2. YcTaHOBUTE COOTBETCTBUE MEKIY XapaKTEPUCTUKON MyTanuu u ee Tunom — (1)
XPOMOCOMHBIE, (2) TeHHbIe 1160 (3) reHOMHBIE:

A) BKJITFOUEHHE JIBYX JIMIITHUX HYKIEOTH0B B Moekyry JJHK

b) xpaTHOE yBenHMUEHHE YHCIa XPOMOCOM B TAIUIOMAHOM KIIETKE

B) Hapymienue nociae0BaTeNbHOCTH AMUHOKHUCIIOT B MOJIEKYIIe Oelka

I') moBopoT y4actka xpomocomsl Ha 180 rpagycoB

J1) yMeHbIIIEHHE YHCciia XPOMOCOM B COMaTHUYECKOM KIIETKE

E) oOMen yyacTkaMu HETOMOJIOTHYHBIX XPOMOCOM

3. 3.YCcTaHOBHTE COOTBETCTBUE MEX/Y OpraHaMH M 3apOABIIIEBBIMU JTUCTKAMU, U3 KOTOPBIX
OHH pa3BUBAIOTCAL.

OPI'AHBI 3APOJBIIIEBBIE JIMCTKU

A) TOTOBHOM MO3T 1) sxTonepma

b) meuenn 2) sHTOIEpMA

B) kpoBn 3) me3onepma

I') koctn

) nomxenynouHas xenesa

E) xoxa

4. 1.Y cobak uépnas mepcTh (A) JOMHUHUPYET HaJl KOPUYHEBOH (a), 8 KOPOTKOHOTOCTH (B)

— HaJ HopMajibHOH JuHOH Hor (b). 3anuinTe reHoTUI Y€PHOI KOPOTKOHOTOU COOaKH,
TeTePO3UTOTHOM TOJIBKO IO TIPU3HAKY JITUHBI HOT.

4.2. Ilpu caMOONBUIEHUH T€TEPO3UTOTHOTO BEICOKOPOCIIOTO PACTeHUs ropoxa (BBICOKHUH cTederb
— A) nons kapaukoBbIX Gopm paBHa (%).

Yacrp 5. 3anumyTe Ha3BaHMsI YacTel )KMBOTHON KJIETKH, YKa3aHHBIX Ha cxeme. B oTBere
YKaXUTE HOMEp YacTH U e Ha3BaHHE, CXEMY KIIETKH IIEpPEPUCOBBIBATH HE HYKHO.




Yactb 6. Pemute 3ana4n

6.1.B npouecce rmukonu3za obpazoBanuchk 112 mMonexyn nupoBuHOrpagHoit kucioTsl ([1BK).
Kakoe konnuecTBO MOJIEKYI MIFOKO3bI IOABEPIIIOCH PACUICIUIEHUIO U CKOJIBKO MOJIEKYJl AT®
o0pasyeTcst IpH MOTHOM OKUCIICHHH TIFOKO3BI B KIIETKax 3yKapruoT? OTBET MOSCHUTE.

6.2.Y 4yenmoBeKa TEMHBIH [BET BOJIOC (A) JOMUHUPYET HaJ CBETIIBIM IIBETOM (), Kapuil IIBET TJI1a3
(B) — Hag romy6smM (b). 3anumuTe reHOTUTIBI POAUTENEH, BO3MOXKHBIE (PEHOTHUTIHI M TEHOTHTIBI
JeTed, pOAMBIIMXCS OT OpaKa CBETIIOBOJIOCOTO TOIy00rIa3oro My »KUYMHBI U TeTEPO3UTOTHON
Kaperia3ou CBETIOBOJIOCOM KEHITUHBI.

Bapuanr 2.

Yacrs 1.

1.1. Y mmomoBoi Myx# Ipo30(hHITEI B COMAaTHUECKUX KIIETKAX COJIEPIKUTCS 8 XPOMOCOM, a B
nonoBbix kinerkax? B oreer 3anumute TOJIBKO cooTBeTcTBYyIOIIEE YUCIIO.

1.2. Kakoli npo1eHT HYKJICOTU OB ¢ IuTo3uHoM conepxkut JJHK, eciin nonst eé aneHuHOBBIX
HyKJIeoTH10B cocTaBisieT 10% ot obmero uncna. B orer 3amummre TOJIBKO
COOTBETCTBYIOIIEE YHUCIIO.

1.3. Kakoe 4rcio HyKJIEOTHIOB B Te€HE KOANPYET NEPBUUYHYIO CTPYKTYPY O€INKa, COCTOSIIETO U3

300 amunokucnot. B oreet 3anumure TOJIBKO cooTBeTcTBYIOLIEE YUCTO.

YacTth 2. MHOXECTBEHHBII BHIOOD
2.1.BeiOepute CTPYKTYpBI, XapaKTepPHBIE TOIBKO I PACTUTENbHOMN KIETKH.
1) mutoxonapun 4) pubocoMsI
2) XJI0pOTLIACTHI 5) BaKyOJH C KJIETOYHBIM COKOM
3) kierounas crenka  6) anmapar [onbmku
2.2.K aBToTpoam oTHOCST
1) cniopossie pactenus
2) TUIECHEBbIE TPHOBI
3) OIHOKJIETOUHBIE BOJOPOCIIH
4) xemoTpoQHBIE GaKTEPHH
5) Bupyce
6) GONBIIMHCTBO MIPOCTERIINX
2.3. Onpenenure ABa NPU3HAKa, «BBIMATAOIIMX» U3 OOIIET0 CIIMCKA, M 3aIMIIUTE B OTBET IIU(PHI, O
KOTOPBIMH OHH YKa3aHBI.
[Ipu n070BOM Pa3MHOKEHUU KUBOTHBIX
1) y4acTByIOT, Kak mpaBmIio, JIBE 0COOH



2) TOJIOBBIE KJIETKU 00pa3yrTCs IyTEM MUTO3a

3) raMeThI UMEIOT raIIONIHBIM HAGOP XPOMOCOM

4) TeHOTHUII TOTOMKOB SIBJISIETCS KOIUEN TEHOTHUIIA OTHOTO U3 POUTENEH

5) reHOTHI TOTOMKOB 00BEINHSET TEHETHYECKYIO HHPOPMALIMIO 000UX POAUTETIEH

Yactb 3. 3a1aH1s Ha COOTBETCTBHE

3.1.YcraHoBUTE COOTBETCTBHE MEKITY OCOOEHHOCTSMH KIIETOYHOTO JEJIEHHS M €T0 BUIOM.

OCOBEHHOCTMU KJIETOYHOI'O AEJIEHUA BUI AEJJEHUSA
A) B pe3yJIbTaTe ACIICHUS MOSABIISIFOTCS 4 TalUIOUIHBIC KIIETKU 1) muTO3
b) obecnieunBaeT poct opraHoB 2) Meiio3
B) MPOUCXOJMT MPU 00Pa30BaHUHU CIIOP PACTCHUH U TaMeT KUBOTHBIX

I') mpoucxonut B cOMaTHUECKUX KIIETKAaX
1) obecrieunBaeT Oecronoe pa3MHOKEHUE U PETCHEPAITHIO
OpraHoB

E) noanepkuBaeT MOCTOSHCTBO YHCIIa XPOMOCOM B IIOKOJIEHUSAX

3.2. YcTaHOBUTE COOTBETCTBHE MEKIY XapAKTEPUCTHUKON MyTalluu U €€ BUIOM.

XAPAKTEPUCTHUKA BUI MYTALIU
A) u3MeHeHue MOCIIEN0BATENBHOCTH HYKIEOTHIOB B 1) rennas
MOJIEKYJIe 2) XpOMOCOMHast

JAHK 3) reHomMHas
b) uzmeneHmne cTpoeHust XpoMOCOM

B) usmenenue uncna xpoMocom B sizipe
I') monurronamst

J1) n3mMeHeHune nocne0BaTeNbHOCTH PACIION0XEHNS TEHOB

3.3.YcTaHOBHUTE COOTBETCTBHE MECKAY OpraHoM, TKaHbIO IMO3BOHOYHOI'0 JKUBOTHOI'O M 3apOJAbIIICBBIM
JIMCTKOM, U3 KOTOPOTO OHH 06paBYIOTCH.

OPI'AH, TKAHb 3APOJIBILIEBBIM JIUCTOK
A) xumevHnk 1) sHTONEpPMA
B) xpoBb 2) Me3oaepMa
B) nouku
I') nérxue

J1) xpsmeBasi TKaHb
E) cepaeunas mblimma

Yacrs 4.

4. 1Tpu ckperuBanuu xé1toro(A) rmaakoro (B) (muromosurora) u 3enéHoro (a) MmopiauHucToro (b)
ropoxa B F1 monyunnuce Bce xéntoie rnaaxue. Onpenenute reHoTun cemsiH ropoxa B F1.

4.2. KakoBa BepoaTHOCTH (%) POKIEHUS BEICOKUX JIETEH Y T€TEPO3UTOTHBIX POIUTENICH ¢ HU3KUM
pocTOM (HHU3KOPOCIIOCTD TOMHUHHUPYET HAJl BEICOKUM POCTOM).

Yacrp S. 3anuinute Ha3BaHUS YaCTEH pacTUTEIBLHOM KIIETKH, YKa3aHHBIX Ha cxeMe. B oTBeTe ykaxkure
HOMED YacTH M €€ Ha3BaHUE, CXEMY KJICTKH IIEPEPHUCOBBIBATH HE HYKHO.
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Yacrb 6. Pemnre 3anaun

6.1.B mporiecce KUCIOPOIHOTO ATana karadoau3ma oopazoBanock 972 momnekyinsl AT®. Onpenenure,
KaKoe KOJINYECTBO MOJIEKYJI IIIOKO3bI IOABEPIIOCH PACLICIUICHUIO H CKOJIBKO MoJieKyl1 ATd
00pa30BaJIOCh B pe3yJIbTaTe IIIMKOJIN3A U MOJTHOTO OKUcIeHus1? OTBET MOSICHUTE.

6.2.CKpecThIIM TOMO3UTOTHOTO TIETyXa, UMEIOIEero rpedens (A) u onepeHnslie Horu (B) ¢
TeTepO3UTOTHON KypHIleH UMEIOIIel TpeOeHb 1 TOJIbie HOTH (TeHBI He clleTuieHbl). CamIla U caMKy
IEPBOI0 MOKOJICHU A, UMCBIIUX PA3HBIC I'CHOTUIILI, CKPECTUIN MCKAY CO6OI7L OHpC}ICHI/ITe T'€HOTHIIbI
poauTeneil, reHOTUIIB! ¥ (PEHOTHUIIBI THOPUIOB IEPBOTO M BTOPOTO MOKOJICHUH.

CucteMa OLleHMBaHHUS UTOrOBOM IPOBEPOYHOU PAGOTHI 11O

6M0JIOTUH
Bapwuanr 1.

1.1 20 3.1 122121
1.2 30 3.2 232131
1.3 300 3.3 123321
2.1 156 4.1 AABB
2.2 123 4.2 25
2.3 12

CopnepxaHue BEpHOTO OTBETAa M YKa3aHUs K OILCHMBAHMIO 3aJaHHU YacTH 5 m 4yactu 6 (momyckarorcs
uHbIe POPMYITMPOBKH OTBETA, HE UCKAXKAIOIINE €T0 CMBICIIA)
S.IlosicHeHne.
1. mnummeBapurensHas BaKyoIlb
LUTOCKEJIET
MeMOpaHa
mepoxoBatas I1C
rimagkas OI1C
JTU30COMa
KoMIutekc [ osbmxu
pubocoma

©ooN s WD

. MHUTOXOHJpPHS
10. xpomarun MJIU xpomocoma



11. sppo NJIN sinepHblii cOK
12. aapeimko
6.1. Ilosicuenue.
1) B nponecce TIMKOIM3a NP pacIEIUIEHHH | MONIEKyJIbI TTIOKO3BI 00pasyeTcs 2
MOJIEKYJIBI ITMPOBHHOTPATHON KHCIOTHI U BBIIEISIETCA DHEPT U, KOTOPOH XBaTaeT Ha CHHTE3 2
moutekyn ATO.
2) Ecnn 06pazoBanock 112 MOJIEKyIbl TMPOBUHOTPAHOM KHCIIOTHI, TO, CJIEI0BATENBHO
pacIIeruIeHrIo moaBepraock 112 : 2 = 56 MONEeKy TIFOKO3BI.
3) [pu MOJHOM OKHCJIEHUH B PacyeTe Ha OJHY MOJIEKYITY IJIFOKO3bI 00pasyeTcs 38 MoeKy
ATO.
CrnenoBaTenbHO, TIPH MTOTHOM OKHCIIEHUHU 56 MOJIEKYIBI TITIOK036I 00pa3yercs 38 x 56 = 2128
Mosiekynn ATO
6.2. Ilosicuenue.

1) I'enoruns! pogureneii: 1) Kenckast ocoOb: aaBb (naer nBa Tumna ramer aB; ab. Mysxckas
0c00b:
aabb (oauH THI ramer ab).
2) I'eHOTHITBI HOTOMCTBA: aaBB, aaBB.
3) ®DeHOTHUITBI TOTOMCTBA: aaBB — CBETIIOBOJIOCKIE, rofyOorassie; aaBp —

CBCTJIOBOJIOCKIEC, KapCria3bIc.

1)OtBeT BKJIHOYAET B ceOsl BCE Ha3BaHHBIC BBIIIE AJIEMEHTBI, HE COJICPIKUT OUOJIOTHYECKHUX OIIHOO0K (3
bama)

2)OTBeT BKIIOYaeT B ce0sl IBa U3 HA3BaHHBIX BHIIIE 3JIEMEHTOB U HE COJACPIKUT OMOIOTUYECKUX OIINOOK,
WNJIN oTeeT BKIIOYAET B ce0sl TPH HA3BAHHBIX BBHIIIE 3JIEMEHTa, HO COJIEPKUT OMOIIOTHYECKUE OMTUOKH (2
bama)

3)OTtBeT BKIIOYAET B ceOsl TOIBKO OJTMH M3 Ha3BAHHBIX BBIIIE DIIEMEHTOB H HE COJIEPKUT OMOIIOTHUECKUX
ommnbok, WMJIM orBeT BKiouaeTr B ceOs JBa W3 HA3BAHHBIX BBIIIE JIIEMEHTOB, HO COJCPXKUT
ouosoruueckue omunoku (1 6asmr)

4)OtBeT HenpaBUIbHBIHN 0

5)MakcuMalbHBIH 0aimT 3

CucremMa OLleHUBAaHMUA UTOrOBOM NPOBEPOYHOI paGOThI IO

0M0JI0TUH
Bapwuanr 2.

11 4 3.1 212111
1.2 40 3.2 12331
1.3 900 3.3 121211
2.1 235 4.1 AaBB
2.2 134 4.2 25
2.3 24

ConeprxaHne BEpHOTO OTBETA W yKa3aHUS K OIICHUBAHMIO 3aJ]aHUS YACTH 5 U 6 (IOIYCKAIOTCS HHBIC
(bopMyIHpPOBKHY OTBETa, HE HCKaXxarole ero cMeicia) S.IlosicHenust

1. xpomarun UJIU xpomocoma

2. a1po



15.

STTPBITIIKO

rnaakas JI1C

MUTOXOHJIPHUS

obosouka NJIW kierouHas cTeHka
BaKyoIlb

IIUTOCKEIIET

IUKTHOCOMa (armmapat 1 oJb K¢ )
TIa3MojiecMa

mepoxoBatas I1IC

TPaHBbI

cTpoMa

XJIOPOILIACT

MeMOpaHa

6.1. Hosicuenue.

1) B npouecce sHEPreTHUECKOro 0OMeHa, B XOJI€ KUCIIOPOAHOTO JTara U3 OHOM MOJIEKYJIbI
IIIOKO3bl  o0pasyetrcs 36 Moisiekyn AT®, ciemoBaTenbHO, TJIMKOIU3Y, a 3aTeM IOJIHOMY
OKHUCJICHUIO TTOABEPIIIOCH 972 : 36 = 27 MONEKYI TITIOKO3HI.

2) llpy TIMKONM3e OJHA MOJIEKYJa TIIFOKO3bI paciieruisercs a0 2-yx moiekyn IBK ¢
obpazoBanueM 2 monekyn AT®. [Tostomy kommyectBo monekyn AT®, oOpazoBaBmuxcst mpu

[JIMKOJIN3E, PaBHO 27 X 2 = 54.

3) [Ipu MOJNHOM OKMCIEHHHM OJHOH MOJIEKYJIbl TJIIOKO3bI oOpasyercss 38 monekyn ATO,
CJIeIOBATEIbHO, MPHU TOJHOM OKHCIeHHH 27 MOJEKyJl TIFOK03bl obOpasyercs 38 x 27 = 1026

mosekyn ATO.
6.2.ITosicuenne.
P AzEE X azBE
Ke I
D TAMETHI (G) AE, =B aB,

3)OTBET: 25% — rony0oria3biii, CBETIIOBOJIOCHIH.

1)OtBet BKiIIOYAET B c€0sI BCe HA3BAaHHBIC BHIIIIE YJIEMEHTHI, HE COJIEPIKUT OMOIOTHYECKHUX OMUOOK (3

Oama)

2)OTBeT BKIIIOYAeT B ce0s J[Ba U3 HAa3BAHHBIX BBIIIC SJIEMEHTOB U HE COJCPKHUT OMOJOTHYECKUX OMIHOOK,
WJIN otBet BKIItOYAeT B ce0s TpH Ha3BAaHHBIX BBIIIE 3JIEMEHTA, HO COAEPKHUT OMOJIOTHYECKHE OMNOKH (2

Oana)

3)OtBeT BKIIOYAET B CeOs TOTHKO OAMH M3 Ha3BAHHBIX BBIIIE AIEMEHTOB M HE COMEPIKUT OMOIOTHIECKIX
ommnbok, WMJIM orBeT BKIOUaeT B ceOs JBa W3 HA3BaHHBIX BBIIIE DIIEMEHTOB, HO COJEPKUT

AzBE AzEE azBE 23FE
ET. E.C TT. T.C.

1 1 =1 -1

ouomornueckue ommoOkw (1 6asmr)

4)OtBet HenpaBUIBbHEIHN 0

5)MakcuMalbHBIH 0aimi 3

Bxonnasi xuarnocruyeckasi padora no 6mosorun. 11 kiaace

Ha3nauyenue pa6orsl



PaboTa npeaHazHadeHa i MPOBEICHUS BXOTHON THArHOCTHKY MHIUBUIYATbHBIX TOCTIDKEHUN
oOyuaromuxcs 11 knacca 8 OV no npeamery «buosnorus» 6a30Bbli ypOBEHb.

Pabora BrirodaeT 12 BOIPOCOB: C KPATKUM OTBETOM, C BRLIOOPOM OTBETA, 3a/IaHUSI HA COOTBETCTBUE,
TeHETHYECKYIO 3a/1a9y, 3aIaHIsI C PUCYHKOM H TEKCTOM.

KOJUDUKATOP

Ilepeuensv snemenmos cooepoicanus, npogepsaemvlx Ha KOHMPOAbHOU pabome no 6UoIo2uUl

Konx »i1emenToB

| IIpoBepsieMble YMEHHSA

1. 3HaTp/MOHNMATH

11 MemoObl HAYYHO20 NO3HAHUSL, OCHOBHbBLE NONOACEHUS DUONOUUECKUX 3AKOHO8,
npasusl, meopuil, 3aKOHOMepHocmell, 2Unomes.

111 OCHOBHBIE TIOJIOKCHHS OMOJIOTMIECKUX TeOpuil (KIeTOYHAs, XPOMOCOMHAS)

1.1.2 CyITHOCTH 3aK0oHOB (I'. MeHmenst, 3apopIIIeBOro CX0JICTBA)

1.1.3 CYLTHOCTh 3aKOHOMEPHOCTEH (M3MEHYMBOCTH; CLEIUIEHHOTO HAc/eI0BaHUS,;
HACJIEIOBAHUS, CIICTUIEHHOTO C TI0JIOM; B3aUMOAEHCTBHS T€HOB M UX
[UTOJIOTHYECKIX OCHOB); paBMII (qoMuHMpoBanus . MeHnznens)

1.14 METOIbI HAYYHOTO NO3HAHMS, MIPHU3HAKK )KUBBIX CUCTEM, YPOBHU OpraHU3aIMU
JKABOU MaTEpUHU

1.2 CmpoeHue U NPU3HAKU OUOT0UYECKUX 00BbEKMO8

121 KJICTOK IPOKAPHOT M DYKAPHUOT: XUMHUCCKHIA COCTaB M CTPOCHUE OPTaHOUIOB

1.2.2 Te€HOB, XPOMOCOM, F'aMeT

1.3 CYWHOCMb OUONIO2UYECKUX NPOYECCO8 U AGTEeHUL

131 0OMCH BEIIECTB U MIPEBPAIICHUS SHEPTUH B KJICTKE M OpraHH3Me, IIaCTHUCCKHMA
Y SHEpreTHYecKuit 0OMeH

1.3.2 MHTO3, MEHO3, Pa3BUTHE TAMET Y MTO3BOHOYHBIX KUBOTHBIX

1.3.3 OIUIOAOTBOPEHHE Y TIO3BOHOYHBIX KHBOTHBIX; Pa3BUTHE U pa3MHOKEHHE,
WHJVBUTyaTbHOE Pa3BUTHE OpraHmu3Ma (OHTOreHe3)

1.4. COBPEMEHHYIO OMOJIOTHYECKYI0 TEPMUHOJIOTHUIO ¥ CHMBOJIMKY IO IIUTOJIOTHH,
TCHETHKE, OHTOTECHE3Y

2.Ymerh

2.1 00BACHAMY

211 POJIBb OMOJIOTHUECKUX TEOPHH, 3aKOHOB, IPUHITUIIOB, THIIOTE3 B (DOPMHUPOBAHUU
COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHBI MUPA

212 MIPUYIMHBI HACTIECTBEHHBIX M HEHACIICACTBCHHBIX N3MEHEHHH, HACIeICTBEHHBIX
3a00JIeBaHHIA, TCHHBIX 1 XPOMOCOMHBIX MYTaITHi

2.2, VCMAHABTUBAMb 83AUMOCEIA3U

221 CTPOEHHSI M (PYHKIIMH MOJIEKYJ, OPTaHOUIOB KJIETKH; INITACTHIECKOTO
SHEPTeTHYECKOro 0OMEHa; CBETOBBIX M TEMHOBEIX peakiuii POTOCHHTE3a

2.3. peuiams 3a1a49¥ Pa3HON CIIOKHOCTH 110 TEHETHKE U IIUTOJIOTHH (COCTABIIATh
CXEMBI CKPEIIIBAHUS)

24. PACHO3HABANMb U ONUCLIBAMb KIIETKH PACTCHUH U )KUBOTHBIX

2.5. b6/ b OTITUIUTEIHHBIC TPU3HAKH PA3ITHYHBIX OPTaHH3MOB

2.6 cpasHusams (U 0enams 8b1800bl HA OCHOBE CPABHEHUS)

2.6.1 Ononornyeckre 0ObEKTHI (KICTKH)

2.6.2 MHTO3 M Mei03, 0€CIT0JI0e 1 MOJIOBOE Pa3MHOKECHHE

HOprI BBICTABJICHHUSA OTMETOK:

O0beM BBITIOTHEHHON pabOThI KomnnuectBo 6amos OtmeTKa
90-100% 20-22 5
70-89% 15-19 4
50-69% 11-14 3
Memnee 50% MmeHee 11 2




YPOBHH OLCHKHU NPEAMETHBIX Pe3yjJabTaToB

IIpeBsbienne 6a30BOro ypoBHs CBUAETENLCTBYET 00
YCBOEHHUH OMOPHOI CHCTEMBI 3HAHUHN Ha YPOBHE
OCO3HaHHOTO IPOU3BOJILHOTO OBJIAACHUS YIEOHBIMU
JEHCTBUAMH, a TAKXKe 0 Kpyro3ope, upote (HWiu
HU30UPATEIIEHOCTH ) HHTEPECOB.

BBICOKHI YPOBEHbD JOCTKCHUS TUTAHUPYEMBIX
pe3yIbTaTOB, OIIEHKA «OTIIMYHO» (OTMETKA «5»)

MOBBIIICHHBI YPOBEHb JOCTIKEHUS IIAHUPYEMBIX
PE3YIBTATOB, OLIEHKA «XOPOIIO» (OTMETKA «4))

ba3oBsIii ypoBeHb JOCTHKEHU — YPOBEHb,
KOTOPBIN IEMOHCTPUPYET OCBOCHUE YUEOHBIX
JIEUCTBUY C OTIOPHOM CUCTEMOW 3HAHUN B paMKax
Jmara3oHa (Kpyra) BBICTICHHBIX 3a1a4. OBlaicHue
0a30BBIM YPOBHEM SBISETCS TOCTATOYHBIM IS
MPOIOJDKEHHS O0YUIEHUS Ha CICIYIOMIEH CTyIIeHH

00pa3oBaHus, HO HE 110 MPOMUIHLHOMY HaIPaBJICHHIO.

OIICHKA «YIOBJIETBOPHTEIEHO» (OTMETKA «3»,
OTMETKA «3a4TEHO

Huszkuii ypoBeHb TOCTHKEHUH CBUIIETENLCTBYET 00
OTCYTCTBHHU CHCTEMATHUECKOW Oa30BOH MOATOTOBKH,
0 TOM, YTO OOYJAIOIIUMCS HE OCBOCHO JIaXKe U
MIOJIOBMHBI INIAHUPYEMBIX PE3YJIbTATOB, YTO UMEIOTCA
3HAYUTEJIbHBIE MPOOEIHl B 3HAHUSX, AajbHelIee
oOydueHue 3aTpyIHECHO.

MIOHM)KEHHBIH YPOBEHb JOCTHKCHUH, OLICHKA
«HEYIOBJICTBOPUTEIILHOY» (OTMETKA «2))

Bapmuanr 1.
1. B aapax KIeToK CIM3UCTON 000JI0UKH KHIIIeUHHKA TT03BOHOYHOT0 KUBOTHOTO 20 xpomocom. Kakoe umcio
XPOMOCOM OYJIeT UMETh PO 3UTOTHI 3TOro )UBoTHOro? B otBet 3anmumute TOJIBKO cooTBeTcTByIOMICE

YucCJio.

2. B monekyne IHK kommdecTBO HYKIICOTHAOB ¢ TyaHHHOM cocTaBisieT 20 % ot obmero uncia. CKOIBKO
HYKJICOTHJIOB B % ¢ TUMHHOM B 3T0i Mosekyine. B orset 3anumute TOJIBKO cooTBeTcTBYIOIIEE YHCIIO.

3. Benok cocrout u3 100 amuHokucnot. Onpenenure yucio HykineoTu108 B Mosiekyiie JJIHK, koaupyromieit
nauHbId Oenok. B oteet 3anmmmute TOJIBKO cooTBeTcTBYIOIIEE YHCIIO.

4. BeibepuTe OpraHoUIbI KIETKH, COepKallire HACIEACTBCHHYIO HH(OPMAIIHIO.

1) smpo

2) TU30COMBI

3) anmmapat ["onbxu
4) pubocoMBI

5) MUTOXOHIPUN

6) XITOpOIIACTHI

5. K sykapuoram oTHOCST

1) oObIKHOBEHHYIO aMEDY

2) ApOXKHI

3) mangpuitHOro napasura

4) xonepHbIi BHOPHOH

5) KUIIEYHYIO NAJIOUKY

6) BUpYC IMMYyHOIC(HUIINTA TETOBCKA

6. Bce HpI/IBe,Z[éHHI)IC HWKC IMPU3HAKH, KPOME JIBYX, MOKHO UCITIOJIB30BATD JJI OITMCaHUA 3HAYCHUA ITOJIOBOT'O
Pa3MHOKECHHUA. OnpenenHTe JiBa IMMpHU3HAKa, «BbIITaJa0IIUX» U3 O6III€FO CIIMCKA, U 3aIIMIIUTC B OTBCT LII/I(l)pI)I,

101 KOTOPBIMH OHH YKa3aHBbI.
1) “3MEHEHHMIO TUTOJOBUTOCTH OPTaHM3MOB
2) 000CTPEHHIO MEXBUI0OBOM 00PHOBI

3) KOMOMHAIMY TEHETHIECKOTO MaTeprajia POAUTEIBCKIX TaMeT

4) yBeJNIMYCHUIO pa3HOOOpasus HEHOTUITOB

5) yBEIMUEHUIO T€HETUYECKOT0 Pa3HO00pa3us Giarogapsi KpOCCUHIOBEPY




7. Jlns kaxaoi 0cOOEHHOCTH JIeNIeHUs KJIETKH YCTaHOBHUTE, XapaKTepHa oHa 11 MuTo3a (1) uinu meiiosa (2):

OCOBEHHOCTHU THUIT AEJIEHUA
A) B pe3ynbTaTe 00pa3yroTcs 2 KIETKH 1) muTO3
B) B pe3ynbraTte 00pasyrorcs 4 KIETKU 2) meiio3

B) mouepHue KI€TKHU TarIOnIHBI
I') nouepHUE KINETKU TUILIOUIHBI
JI) mpoucxoaaT KOHBIOTAIMS U IIEPEKPECT XPOMOCOM
E) He nporcxXoauT KpOCCHHTOBED

8. YcTaHOBHTE COOTBETCTBUE MEXIY XapaKTePUCTUKOM MyTaluu u ee TurnoM — (1) xpomocomHsble, (2) TeH-
HbI€ 100 (3) reHOMHBIE:

XAPAKTEPUCTUKA MYTALMU TUII MYTALINU

A) BKJIFOUCHHE IBYX JIMIITHUX HYKJIeOTHIOB B Mosiekyiry JJHK 1) xpomocomHbIe

b) xpaTHOE yBemMUEHHE YMCIIa XPOMOCOM B TAIUTOMIHOH KJIETKE 2) TeHHBIC

B) HapyeHue nociea0BaTenbHOCTH AMUHOKHCIOT B MOJIEKyJie Oesika 3) reHOMHBIE
I') moBopoT y4acTka xpoMocoMmsbl Ha 180 rpamycor

J1) ymMeHbIIeHHE YncIa XPOMOCOM B COMAaTHIECKON KIIETKE

E) oOMeH yyacTkaMu HETOMOJIOTUYHBIX XPOMOCOM

9. YcTaHoBHUTE COOTBETCTBHE MCXKIY OpraHaMu U 3apOABIIICBbIMU JINCTKAMHU, U3 KOTOPBIX OHU Pa3BUBAKOTCA.

OPI"AHbI 3APOJIBINIEBBIE JIMCTKU
A) TOJIOBHOH MO3T 1) axTonepma
b) neuens 2) sHTOAEpPMA
B) xpoBb 3) me3omepma
I') xoctu
J1) momkemynounHas xene3a
E) xoxa

10.Y cobak uépras mepcTh (A) TOMUHUPYET HaJl KOPUYHEBOH (a), a KOPOTKOHOTOCTh (B) — Ham HopMambHOM
JUInHOM HOT (b). 3anumuTe reHoTHH Y€PHOI KOPOTKOHOTOM CO0aKH, TeTePO3UTOTHOM TONBKO 1O MIPU3HAKY
JUTHHBI HOT.

11. 3anumuTe Ha3BaHUS yacTel )KMBOTHOMW KJIETKH, YKa3aHHBIX Ha cxeme HoMmepamu: 3, 4, 7, 8, 9,10. B oTBete
YKa)KHTE HOMEp YacTh U €€ Ha3BaHUE, CXeMY KIJIETKHU MePepUCOBBIBATH HE HYXKHO.

12. PABMHOXEHHUE
PasMHOXeHHE — 3TO BOCTIPOHM3BEICHNE TEHETHYECKH CXOHBIX 0cO0el JaHHOTO BHa, oOecreunBaronice
HENPEepBIBHOCTh U MMPEEMCTBEHHOCTh JKM3HU. becnonoe pa3MHOXKEeHHE OCYILIECTBIIAETCS CIEAYIOIIUMU



croco0aMu: HETIPSAMBIM JCJICHUEM AP MAaTCPHHCKOHN U KaXKIOH U3 MOCIEAYIOMNX KIETOK HaIBOE;
BEreTaTHBHO — OT/JEIbHBIMH OpraHaMH WM YacTsIMH Tella (pacTeHus], KUIIEYHOIIOJIOCTHBIE); TOYKOBaHUEM
(Hampumep, IPOXIKU U THIPA); CIIOPOOOPA30BAHUEM.

B pesynprarte Gecrionoro pa3MHOKEHHUS BO3HUKAET TeHETHYECKH OJHOPOIHOE IIOTOMCTBO. TOJIBKO B TEX
clly4asix, KOTa criopsl 00pa3yroTces B pe3yibTaTe MeHo3a, OTOMCTBO, BEIPOCIIee U3 3THX CIOp, OyaeT
TeHETHYECKH Pa3HBIM.

[Tpu os1I0BOM pa3MHOXKEHUH 00BEIMHSASTCS TeHeTHnIecKas HHpopMaIyst OT AByX ocodeil. OcoOu pacTeHuit
WM KMBOTHBIX Pa3HOTO I10J1a 00pa3yroT TaMeThl — SHIEKIeTKH U CIIEPMAaTO30H 15l (MIIH CIIEPMUH),
coziepxKallye 1o OANHAPHOMY (TaIUIONAHOMY) Habopy XpoMocoM. [Ipy cnusHIN raMeT IpOUCXOANT
OIIOZOTBOPEHHE M 00pa30BaHKE TUIUIONAHON 3UTOTHL. 3UTOTA Pa3BUBACTCS B HOBYIO 0CO0Ob, BCE
COMaTHYECKHE KIIETKH KOTOPOH coaepskaT AUILIOUHbIH (1BOMHOI) Habop xpomocoM. Beé
BBIIIETIEPEYHCIICHHOE CIIPABEAIMBO TOJIBKO IS 3YKapHOTHUECKHX KIeTOK. Takum 06pa3oM, IpH MOIOBOM
Pa3sMHOKEHUH TIPOUCXOIUT CMEIINBAaHIE TEHOMOB ABYX Pa3HBIX ocobelt omHoro Buaa. CymiecTByIOT
OpraHu3MbI-TepMappOANTHI, Y KOTOPHIX Pa3BUTHE KEHCKHX U MYXXCKHUX ITOJIOBBIX KJIETOK TPOUCXOHT B TeJIe
OJIHO¥H ocodu.

Hcnons3ys coneprkanue TekcTa «Pa3sMHOXKEHHE», OTBETHTE Ha CIIEAYIOIINE BOIIPOCHL.

1) O kakux croco6ax pa3sMHOKEHHS YIIOMUHAETCSI B TeKcTe?

2) IlpuBenuTe IpEMEpHI ABYX OPraHU3MOB, Y KOTOPBIX Pa3MHOKEHHE IIPOUCXOIUT BEreTATHBHEIM
crocoboMm.

3) Kaxum mpenmyiiecTBoM 061aal0T OPraHU3MBbI, Pa3MHOKAOIIUECS TIOIOBBIM TyTEM?

Bapmuanr 2.

1. Y mnoaoBoi Myxu Apo30(HIIBI B COMaTHYECKUX KIETKAX COJEPKHUTCA 8 XPOMOCOM, a B MOJIOBBIX KIIETKaxX?
B otBet 3amummute TOJIBKO cooTBeTcTBYIOIIEE YHCITO.

2. Kakoii mpoeHT HyKJICOTHIOB ¢ ITUTo3uHOM conepxut JIHK, ecnu nost e€ aieHUHOBBIX HYKJICOTHIOB CO-
craBiser 10% ot obmero uucna. B otset 3amuimute TOJIBKO cooTBeTcTBYIOIIEE YUCITO.

3. Kakoe 4nciio HyKJIeOTHIOB B TeHEe KOAMPYET MEPBUIHYIO CTPYKTYpY Oelika, cocrosmiero u3 300 aMrUHOKHC-
not. B oteet 3anmmute TOJIBKO cooTBeTcTBYIOIIEE YHCIIO.

4. BeibepuTe CTPYKTYpBI, XapaKTepPHbIEC TONBKO VIS PACTUTEIHHOMN KICTKH.
1) MuTOXOHAPHH

2) XJIOpOIIIACTHI

3) KJIeTo4Has CTEHKa

4) pubocomsl

5) BaKyOJIH C KJIETOYHBIM COKOM

6) anmapat ["oibK1u

5. K aBToTpodam oTHOCAT

1) copoBble pacTeHus

2) ruiecHeBbIE TPUOBI

3) OIHOKJIETOYHBIE BOJOPOCIH
4) xeMoTpodHBIE OaKTEpUU

5) BUpYyCHI

6) OOMBIIMHCTBO MPOCTEHIIIIX

6. Onpenenute 1Ba MPU3HAKA, «BBIMANAIOIINX)» U3 OOIIETO CIICKA, H 3aIHIINTE B OTBET HUQPEI, TIOA KOTOPHI-
MU OHH yKa3aHBI.

ITpy mo10BOM pa3sMHOKEHHUHN JKUBOTHBIX

1) y4acTBYIOT, KaKk IpaBUIIO, IBE OCOOU

2) mOJIOBBIE KJIETKU 00pa3yloTCs MyTeM MUTO3a

3) raMeThl UMEIOT TaTIONTHBIH HA0Op XPOMOCOM

4) reHOTUI MOTOMKOB SIBJISIETCS] KOITMEH T€HOTUIIA OAHOTO U3 poauTeneil



5) TEHOTHUIT TOTOMKOB OOBEIMHSIET TeHETHUECKYIO HH(OpMaInio 000X poanuTenen

7. YCcTaHOBUTE COOTBETCTBHUE MCXKIY 0COOEHHOCTSIMHU KIIETOYHOTO JCJICHUA 1 €T0 BUIOM.

OCOBEHHOCTH KJIETOYHOI'O AEJIEHM BU I JEJIEHUA
A) B pe3ynbTaTe JelieHus MOSBISIOTCA 4 rarionHble KIeTKH 1) Muto3
b) obecnieunBaeT pocT opraHoB 2) meiio3

B) nmpouncxoaut npu 00pa3oBaHM CIIOp PACTEHHUIN B TaMET KUBOTHBIX
I') npoucxonuT B coMaTH4eCKUX KIeTKax

J1) obecriednBaeT 6eCnonoe pa3MHOXKEHUE U PEreHepaluio OPraHoB
E) nognep:xuBaeT mOCTOSHCTBO YHCIIa XPOMOCOM B ITOKOJIEHHSIX

8. YcTaHOBHTE COOTBETCTBHE MY XapaKTEPHCTUKONW MyTalluK U €€ BUIOM.

XAPAKTEPUCTHUKA BUJA MYTAIIUN
A) U3MeHeHue TI0CIIeJ0BaTeIbHOCTH HYKJIC0THA0B B MoJiekyie JJHK 1) rennas
b) u3MeHeHne CTpOeHUsI XPOMOCOM 2) XpOMOCOMHast
B) nsMeHeHue yrcia XpoMOCOM B sipe 3) reHOMHas

I') momurutonust

1) u3MeHeHue OoCeI0BaTEIbHOCTH PACIIONI0KEHHS TeHOB

9. YcTaHOBHUTE COOTBETCTBHE MEKIY OPTaHOM, TKAHBIO TI03BOHOYHOT'O KUBOTHOTO U 3aPO/IBIIICBBIM JINCTKOM,
13 KOTOPOTO OHU 00pa3yroTCsl.

OPI'AH, TKAHb 3APO/IBIIIEBBIN JIUCTOK
A) KUIIEYHHUK 1) sHTOIEpMA
B) xpoBb 2) Me3oaepma
B) mouku
I') nérkue

J) xpsimieBasi TKaHb
E) cepneunas mpia

10. TIpu ckpermBanny xE1TOro(A) Tiankoro (B) (muromosurora) u 3enaénoro (a) mopiuauctoro (b) ropoxa
B F1 momyumnuce Bce xéntele rnaakue. OnpeaenuTe reHoTun ceMsiH ropoxa B F1.

11. 3anumvTe Ha3BaHUS YacTel pacTUTEILHON KIETKH, YKa3aHHBIX Ha cxeMe Iudpamu 1, 5,7, 9, 14, 15. B ot1-
BETE YKaXKUTE HOMEP YacTH U €€ Ha3BaHUE, CXeMY KJIETKH TIepEPHCOBBIBATH HE HYXKHO.

EQ?,FE 5
Q;.;f' 12
I—d 13
> ., 14
7 - 2
2 B 15
7 .
g % i

12. OCOBEHHOCTH PACTUTEJIbHOM KJIETKHA

B pacTuTeNbHOH KIETKE €CTh BCE OPraHOUbl, CBOMCTBEHHBIE U JKUBOTHOM KIIETKE: 4O,
SHJOIIa3MaTHIECKas CETh, pPUOOCOMBI, MUTOXOHAPHUH, anmapaT I'onsku. Bmecte ¢ TeM oHa mMeeT
CYILECTBEHHBIE OCOOEHHOCTH CTPOECHUSL.



B nepByro oyepenp 3T0 MpoyYHas KIETOYHAs CTEHKA 3HAUYUTEIbHOM TONIUHEL. PacTuTenbHas KieTka, Kak u
JKUBOTHAsI, OKPY>KEHa I1a3MaTH4ecKoi MeMOpaHoil, HO kpoMe He€ OrpaHHdeHa TOJICTOH KIETOYHOM CTeHKOI],
COCTOSIIIEN U3 LEIUIIOII03bl, KOTOPOH HET y KHUBOTHBIX. KlleTouHas cTeHKa MMEET NOPbI, 4epe3 KOTOphIe
KaHaJIbl YHJOIIa3MAaTHIECKOI CEeTH COCEIHUX KIETOK COOOIIA0TCs IPYT C IPYTOM.

Jpyroit 0COGEHHOCTBIO PACTUTEIILHON KIIETKH SBJISIETCSI HAJIMYUE OCOOBIX OPraHOMJIOB — INIACTU, THE
IPOMCXOANT IIEPBUYHBIA CUHTE3 YIJIEBOIOB U3 HEOPIaHUYECKUX BELIECTB, 4 TAKKE NEPEBOJ] YTIEBOIHBIX
MOHOMEpOB B Kpaxmai. ITo 0coOble IByMeMOpaHHbIE OPTaHOH b, UIMEIOIIe COOCTBEHHBIN HACIECICTBEHHBIIH
amnapar ¥ caMOCTOSITEJIbHO pa3MHOXKarouecs. Paznuyaror Tpu Buaa MiacTu B 3aBUCUMOCTH OT LiBeTa. B
3eJEHBIX ITACTHAX — XJIOPOILIACTAX — IPOUCXOJUT Mpouece (OTOCUHTE3a. B OeclBETHBIX IUIACTUIAX —
JeHKoIuIacTax — MPOUCXOJUT CHHTE3 KpaxMala U3 TJIFOKO3bI, a TAKoKe 3aMacaroTcst XKUpHI U 6enxu. B
TUIACTHIaX JKEITOTO, OPAHKEBOTO U KPAaCHOTO LIBETOB — XPOMOIUIACTAX — HAKAIJIMBAIOTCS MIPOIYKTH 0OMeHa
BeIlecTB. biaropaps riactunaM B 0OMEHE BEIECTB PACTUTENBHOM KIETKU CUHTETUYECKUE MPOLIECCH
peobIaIatoT Hal IpoIieccaMyu OCBOOOKICHHS SHEPTHU.

TpeTbUM OTINYHEM PACTUTEIBHOMN KIETKH MOXHO CUMTATh PAa3BUTYIO CETh BAKyOJIeH, pa3BUBAIOLIUXCS U3
IUCTEPH 3HAOILIA3MATHUECKON ceTH. Bakyoau npeacTaBisoT co00i MONoCcTH, OKpyKEHHBIE MEMOpaHOil
3aII0JTHEHHBIC KJIETOYHBIM COKOM. B HEM coneprkaTcs B pacTBOPEHHOM BHUe OETIKH, YTIIEBOIbI, BATAMUHEI,
pasinuHble conu. OCMOTHYECKOE AABIEHUE, CO31aBAEMOE B BAKYOJISIX pACTBOPEHHBIMU BELIECTBAMY,
IIPUBOJUT K TOMY, YTO B KJIETKY ITOCTYIAeT BOJA U CO3AaETCA HANPSDKEHNUE KICTOUHON CTEHKH — Typrop.
Typrop u ToncTeIe ypyrie 000JI0YKH KIETOK 00yCIIOBIMBAIOT IPOYHOCTD PACTEHHUH.

HCHOJ’ILSYSI COACPIKAaHNE TCKCTa «OcobeHHOCTH paCTHTeJ’ILHOﬁ KIIETKW», OTBECTHTC HA CICAYIOIINEC

BOIIPOCHIL.

1) Yto coboii mpeacTaBsAeT KICTOYHASI CTCHKA PACTUTEIILHON KICTKU?
2) Kakyto posib UIparoT IIaCTUABI B KIIETKE?
3) IloueMy pacTUTENBHYIO KJIETKY OTHOCST K 3yKapHOTHOI?

HTorosoe npoBepounas padora 11 kiaacc

Leab padoThl: OIICHATH YPOBEHH MTOATOTOBKH YYAITUXCS IO OMOJIOTHH.
paccunTana Ha yyanmxcs 11 kmacca o01eo6pa3zoBaTeabHOM IKOJBI.
CTpyKTypa M colep:kaHue:
Pabota cocTouT u3 3-x gacrei.
Yactb A comepxut 13 3amanuit 6a30BOT0 ypOBHS C BEBIOOPOM OHOT'O BEpHOTO OTBETa U3 Tpex. Yacts B
BKJIIO4acCT 133I[aHI/Ie TMOBBIIIICHHOT'O YPOBHA C BI)I60pOM HECKOJBKHX 0TBETOB 13 mectu. Yacts C BKiIroyaeT 1
3aJjaHre BEICOKOTO YPOBHS CO CBOOOIHBIM Pa3BEPHYTHIM OTBETOM.

CTpyKTypa 3a1aHuii 10 THILY 3a1aHMSI.

Tun 3a0anus Yucno 3a0anuii
Br160op omgHOTO OTBETA U3 YETHIpEX 13
Br160p HECKOJIBKUX OTBETOB U3 ILIECTH
CBOOOIHBIN OTBET Ha BOMIPOC
umoeo 15
Koauduxarop
Kon KITY Ne
pas- CootsercT OneMeHTsl cofiepxkanysl, nposepsaeMsble 3aganuamMu KM
nena BYIOIIETO
3aJaHus
1 Buosnorust kak Hayka. MeToAbI HAYYHOr'0 MO3HAHUS.
11 111 OOBeKT u3yueHust OMOJIOTHH — KKBas pupoaa. OTIHYHTEIbHEIC
MIPU3HAKY KUBOH IPUPOBI
1.2 1.2.2 OCHOBHbIE YPOBHH OpPTaHU3aLUHU KUBOH MPUPOIBL.
2 Bun
2.1 2.1.14 | Wcropus 3BOMIOIMOHHBIX Hiei. 3Hayenue padot K. Jlunnes, yuenuns XK.b.
Jlamapka, 3BomonmonHoil reopuu Y. /lapBuna.




2.2 2.2.3 JBrKyIue cuibl HBOJIIOLUH

2.3 234 Bun, ero kputepuu. [omymnsius — cTpyKTypHa eMHHIIA BUAA, CIUHUIIA
SBOJIIOIHY.

2.4 245 Pe3ynbTaThl 3BOIOIUH: IPUCITOCOOICHHOCTh OPTaHU3MOB K Cpeie
oburaHus .

2.5 2.5.6 I'unote3sl NPOUCXOKACHUS KU3HU.

2.6 2.6.7 I'unoTe3sl NPOUCXOXKAECHUS YeT0BEKa. DBOIIOLMS YeTI0BEKa

3 IKOCHCTEMBbI
3.1 3.1.8 Dkojoruyeckue PakTophl, UX 3HAYCHHUE B )KU3HH OPTaHU3MOB.
3.2 3.29 BunoBas u mpocTpaHCTBEHHAs! CTPYKTYpa 3KocucTeM. [IneBkle cBsi3y,

3.2.15 | KpyroBopoT BelIeCTB U MPEBPAIICHUS SJHEPTUH B 3KocucTeMax. Llenm
MUTaHUs, UX 3BeHbs. COCTABICHHE CXEM Iepejaun BelIeCTB U SHEPriu
( memeit mutaHus).

3.3 3.3.10 | CpaBHHTENBbHAS XapaKTEPUCTHKA MTPUPOTHBIX SKOCHCTEM H
arpo’KOCHCTEM.

34 3.4.11 [IpyuunHBI yCTONYNBOCTH U CMEHBI IKOCUCTEM.

3.5 3.5.12 | buocdepa — rnobanbHas sxocucteMa. Yuenue B. 1. Bepraackoro o
6uocdepe.

3.6 3.6.13 | I'mobambHBIC IKOJIOTHYECKUE MPOOIEMBI U IIYTH HX PEIICHUS.

IIpoBepsieMble BUABI AeATEIbHOCTH:
1.3HaTh ¥ HOHUMATh OCHOBHBIE TIOJIOKEHHSI OMOJIOTMYECKUX 3aKOHOB, TCOPUI, 3aKOHOMEPHOCTEH,
MIPaBWII, TUTIOTE3; CTPOCHHE M MIPU3HAKN OHOIOTHIECKUX 0OBEKTOB; CYITHOCTh OMOIIOTHYECKHX MIPOIECCOB U
SIBJICHUH; COBPEMEHHYIO OMOIOTHYIECKYI0 TEPMIHOJIOTHIO M CHMBOJIHKY IO ITUTOJIOTHH, TCHETHKE, CEJICKIIH,
OMOTEXHOJIOTHH, OHTOTEHE3Y, CHCTEMATHKE, SKOJIOTHH,
3BOJIIOINH.
2. YMeThb 00BSICHATH POJIb OMOJIOTHYECKUX TEOPHH, 3aKOHOB, IPUHIIUIIOB, THIIOTE3 B (POPMHUPOBAHHUU
COBPEMEHHOI €CTeCTBEHHOHAYYHOU KapTUHBI MUPA; B3aMMOCBSA3H OPTaHU3MOB, YEJIOBEKA U OKPYKaroIIei
Cpeabl; MPUYIMHBI YyCTOHUYHNBOCTH, CAMOPETYIISIIIUHU, CAMOPA3BUTHS U CMEHBI SKOCUCTEM; HEOOXOIUMOCTh
COXpaHEHUS MHOT000pa3usl BUIOB, 3alIUTHI OKPY)KAIOIIEH CPEIIbL.
3. UCTIONB30BaTh MPHOOPETEHHBIC 3HAHUS W YMEHUS B IPAKTUICCKON IEATETHHOCTH U TIOBCETHEBHOM KHU3HU.

Hrorosas padora no 6uosorun 11 knace

WHCTPYKINS 110 BBITOTHEHUIO PaOOTHL

Ha BeimostHenue pabothl o 6uosioruu otBoauTes 40 MuHyT. PaboTa cOCTOUT W3 TpeX YacTed M BKIItovaet 15
3aJaHuN.
Yacrb A conepxut 13 3aganmii (1 — 13). K kaxxgomy 3aganuio npuBoguTcsa 4 BapuaHTta OTBETa, U3 KOTOPBIX
TOJBKO OJMH BepHBIN. [Ipy BRIIONHEHUH 33IaHUIA ATOH YaCTH 0OBEIUTE KPY>KKOM HOMED, KOTOPO
COOTBETCTBYET HOMEPY BHIOPAaHHOTO BaMM OTBEeTa. Eciy BBI BEIOpAJIM HE TOT OTBET, TO 3aUePKHUTE €T0 U
3aTeM YKaKUTe HOMEp MPAaBIIHHOTO OTBETA. 3a KaXKIbI MPaBIJIBHBIA OTBET BHI OJIy4aeTe OIUH Oa.
Yacrs B Brirouaer 1 3aganus ¢ kpatkuM oteToM (14). IIpu BIOTHEHUN 3ajaHKs 3alTUIIATE OTBETHI TaK,
KaK yKa3aHO B TEKCTe 3aJaHusl. B ciyuae 3amicy HEBEpHOTO OTBETA 3aUEPKHUTE €T0 U 3aIHIINTE PSIOM
HOBBIM. MakCHMaIbHOE KOJIMYECTBO OaIoB 2.
Yacrp C Brmouaet 1 3aganue (15) co cBOOOAHBIM OTBETOM. DTO HauOoIEe CIOKHOE 3aJaHHe, KOTOPOE
TpeOyeT 3amucaTh MOTHBIH U 0O00OCHOBAHHBIN OTBET HA IIOCTABJICHHBIN Bompoc. OTBEUaiTe TOIBKO MOCIE TOTO,
KaK BBl IOHSUTH BOIIPOC M IIPOAHANIN3UPOBaH OTBET. [10THBIN OTBET oLileHMBaeTCs B 1Ba Oaia.
Crnenyer BBINONHATH 3aJJaHUS B TOM TOPSIKE, B KOTOPOM OHM JaHbl. C LENbI0 SKOHOMUH BPEMEHH
IpPOIlyCKaNWTe 3aJaHue, KOTOPOE HE YAETCsl BBINOIHUTE Cpa3y, M IEpEXoauTe K ciaeayromemy. Ecnu nocne
BBINTOJTHEHUS BCEH pabOTHI y BaC OCTAHETCSI BPEMsI, TO MOXKHO BEPHYTHCS K MPOIMYIIEHHBIM 3aJaHUSM.
MakcumanbHOe KoJIMuecTBO 6ayuioB 3a BCio padoty — 17.

BapmuanTt 1
Yactb A
IIpu BHINOJHEHHH 3aJaHUI ITOH YacTU 00BeJUTE KPYKKOM HOMEP, KOTOPOii COOTBETCTBYET HOMePY
BbIOpAHHOI'0 BaMH OTBeTa.
1.BayXHEUIIMM CBOMCTBOM YKHBBIX OPTaHU3MOB, OTIIMYAIOIINX UX OT TEJ HEe)KUBOH MPUPOJIBI, IBISCTCS
1) HacnenCTBEHHOCTH 2) POCT




3) criocoOHOCTH MOTJIONIATH Ta3bl 4) TOABHUKHOCTD

2.BeIcIMM HaTOPraHU3MEHHBIM YPOBHEM CYIICCTBOBAHUS KUBBIX CHCTEM SIBIISCTCS:
1) Tkanb 2) 6uochepa 3) kierka 4) momyIsAus

3. Uro sBNsieTCS TIIABHOM ABMKYILEH CHIION 3BOJFOIHH?

1) HacIeACTBEHHOCTH 2) H3MEHYMBOCTh

3) 6oprOa 3a cymiecTBOBaHKE 4) €CTECTBECHHBIH 0TOOD

4., EquHALICH 3BOTFOIIMOHHOTO MPOIIecca sIBJISETCS:

1) oco6b 2) nomynsuus 3) mytauus 4) BUA

5. I1pucnocoOIeHHOCTD ABISETCS PE3yIbTaTOM

1) MOTU(UKAITMOHHOW U3MEHYNBOCTH

2) MyTallMOHHOM N3MEHYHBOCTH

3) KOMOMHATUBHOM M3MEHYMBOCTH

4) nefcTBUS ABYKYITUX CHIT IBOJIOIIH

6.0xaHYaTeNBHO JOKA3aJl HEBO3MOKHOCTh CaMO3apOXKICHUS KU3HH

1) ®@.Penu 2) Jl.ITactep 3) A.N.Onapun 4) C.Mumiep

7. O0IIMM MPeIKOM YeJIOBEKa M YelIoBeKa 00pa3HbIX 00€3bsIH CYMTAIOT:

1) APUOMUTEKOB 2) aBCTPATIOITUTEKOB

3) yenoBeka ymenoro 4) MUTEKaHTPOIIOB

8.K OGnotrnieckuM dKOJIOTHYECKUM (paKTOpaM OTHOCHTCS:

1) Tra30BEIi cocTaB aTMOC(EPHI 2) KOHKYPEHITHS

3) Temneparypa 4) MUHEPAJIBHBIA COCTAB TTOYBHI

9. [IpaBWIBHO COCTABJICHHAS TTUIIICBAS 1ICTIh:

1) TpyXJISBBINA NIEHb — OTICHOK — MBIIIL — 3Mes — CTPeO

2) MBIIIb - TPYXJISIBBII NIEHBb — OIIEHOK — 3Mesl — SICTped

3) sictpeb — 3Mes - MBIIIb - TPYXJISBBINA IIEHb — OIIEHOK

4) OTICHOK — TPYXJISIBBIMA TICHB - MBIIIIb — 3Mes — ICTPeO

10. VI3 nepevyrcneHHoro arpolieH030M SIBIISIETCSI:

1) nyr 2) nec 3) none 4) 6010TO

11. K mepBHYHOMN CYKIIECCHHM OTHOCHUTCS 3apacTaHHe:

1) rapu 2) necHoro o3epa

3) ropozackoro mycTsIps 4) oropojaa

12. DnemMeHTapHON CTPYKTYpO# OHOCcdepsl caeayeT CUNTaTh:

1) GuorieHo3 2) OHOTeOIICHO3

3) momynsuto 4) )KUBOE BEIECTBO

13. K unciy ri06aibHBIX S3KOJIOTHYECKUX MPOOIEM COBPEMEHHOCTH HE OTHOCUTCS:
1) pa3pyiieHue 030HOBOTO dKpaHa

2)napHUKOBBIN 3(hheKxT

3)yBenMUeHNE YHCICHHOCTH MOITYJISIINI

4)3arpsi3HEHUE OKPYKAFOIICH CPeIbl

Yacts B

IIpu BHINOJHEHUH 3aaHUS ¢ KPATKHUM OTBETOM 3aNMIINTE OTBETHI TAK, KAK YKA3aHO B TEKCTE 3aaHusl.
14. Bribepure Tpu BEpHBIX OTBETA U3 IIECTH, HOMEPa BEIOPAHHBIX OTBETOB 00BeaUTE Kpyx)Kamu. Kakue u3
MIEPEUNCIICHHBIX MPOU3BeIeHUN puHaanexkaT Y.JJapBuny

. «/1lapBUHU3M

. «O mpupose Bemen»

. «[IpoucxoxaeHre BUIOB IIyTEM €CTECTBEHHOTO 0TOOPa

. «I3MeHeHne OMAalIHUX )KUBOTHBIX U KYJIbTYPHBIX PaCTCHUI»

. «®unocodust 300J0THI

. «[IpoucxoxaeHre YeoBeKa U MOJIOBOH 0TOOPY

Yacts C

Jsis1 oTBeTa Ha 3a/1aHue ITOM YacTH JaliTe KPAaTKUil CBOOOAHBIN OTBET.
15.Ha ocHOBaHUM MpaBUIIa SKOJIOTHYECKON MAPAMUIIBI OMIPEICTUTE, CKOIBKO HY)KHO TUIAHKTOHA, YTOOBI B
MOpe BBIPOC OJMH JenbhuH Maccoi 300 Kr, ecu 1enb MUTaHUuS UMEET BHUI
TUTAHKTOH — HEXUIIHBIC Pa0bl - XUIIHBIC PHIOKI - TeTbQUH

NN AW~
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Yacrb A

IIpu BINOJHEHHH 32JaHUIl ITOI YacTH 00BeUTE KPYKKOM HOMEP, KOTOPOii COOTBETCTBYET HOMeEPY
BbIOPAHHOI'0 BAMH OTBeTAa.

1.CBOHCTBOM XKHBOTO HE SIBISICTCS:

1) oTcyTcTBHE U3MEHUMBOCTH 2) pOCT

3) HaCIIeACTBEHHOCTH 4) IMMOABMKHOCTh

2. HuzmmM ypoBHEM CYIIECTBOBAHMS JKUBBIX CUCTEM SIBIISICTCS:

1) Tkanb 2) Guochepa

3) kneTka 4) nomynsauus

3. bopr0y 3a cymecTBoBaHKE, HACIEICTBEHHOCTD, H3MEHYNBOCTh, €CTECTBEHHBIN
0TOOp MOXKHO Ha3BaTh:

1) moka3aTeabCTBOM JBOIIONMH 2) HATIPABICHHUEM 3BOIOIIH

3) pe3ynbTaTOM SBOJIOIUH 4) ABMKYIIUM (aKTOPOM 3BOJFOIHH

4. DKONOTUYECKUN KPUTEPU BUIa 3aKITIOYAETCS B TOM, YTO 0COOH, MPUHAIekKAIIUE K OJHOMY BUIY:
1) mOX0KH PYyT HA APYTa 110 BHEIIIHEMY CTPOCHUIO

2) BeayT cBOOOIHBIN 00pa3 )KU3HU B OJIM3KHUX YCIOBUAX CPEIIBI

3) oOuTArOT Ha OOIIEH TePPUTOPHH

4) cX0XH 10 (PU3HONTOTUYECKHM OCOOCHHOCTAM KU3HEESITEILHOCTh

5. Ilpucroco01eHHOCTh TOMOTaeT OPTaHU3MY BBDKHTE TOJIBKO B T€X YCIOBHUSX CYIIECTBOBAHUS, B KOTOPHIX
OHa CPOPMHUPOBATACE, TIOITOMY IIPHCIIOCOOIEHHOCTh OPTaHU3MOB HA3BIBAIOT:
1) HenoHO# 2) yacTU4YHOM 3) BpeMeHHOH 4) OTHOCUTEIILHON

6.BriepBhIe 10Ka3a1 HEBO3MOXKHOCTh CAMO3aPOXKICHUS KU3HH:

1) ®.Penu 2) Jl.ITactep 3) A.M.Onapun 4) C.Muuiep

7. Jloka3aTensCTBOM MPOUCXOKICHUS YEIOBEKA OT )KUBOTHBIX SIBJISCTCS:

1) anaTomMHuueckoe U MOPQOIOTHUECKOE CXOACTBO C MIICKOITUTAIOLUMHU

2) criocoOHOCTh TIepeaBaTh HHPOPMAIIHIO

3) MBIIILIEHUE

4) crmocoOHOCTh W3rOTaBIMBATH OPYAHE TPYyAa

8. DieMeHTHI HEXKUBOH MPUPOMBI, BIHSIONINE HA OPTaHU3M- 3TO (PAKTOPHL:

1) GroTHUecKre

2) abMoTHYECKHE

3) aHTPOIIOT€HHBIE TPSMOTO JICHCTBHS

4) aHTPOTIOT€HHBIE KOCBEHHOTO JICUCTBHSI

9. [IpaBUaBHO COCTaBICHHAS MHIIEBAs 1IETIb:

1) pacTenus - Aiiepua — KOOBUIKA - CTEITHON Open

2) pacTeHHs — KOOBLIKA - SAIePHUIIa- CTEITHOH Ope

3) pacTeHus - CTEITHOM OpeN — KOObUIKA - SIepHIla

4) cTenHOM Open — slepuiia — KOOBUIKA - paCTeHUS

10.B oTn4HM OT MPUPOAHBIX SKOCUCTEM arpOIKOCHCTEMBI XapaKTePU3YIOTCS:
1) 6OMBIINM YHCIIOM BHIOB B LIEISIX MUTAHUS 2) YCIOKHECHHEM

3) ynpouierreM 4) 60JIBIION TTOMAIb0

11. K nepBUYHOM CYKLIECCMH OTHOCUTCS 3apacTaHUe:

1) rapu 2) necHoro o3epa 3) ropoZCKOro mycTsIps 4) oropoja

12. buocoepa - 310 060I0UKa 3eMITH

1) nouBeHHas 2) BO3AyIIHAs

3) BonHas 4) 3acesieHHast ’KUBBIMU OpraHU3MaMHU

13. K yncny rmo0aibHbIX 3KOJIOTHYECKUX TPOOIEM COBPEMEHHOCTH OTHOCUTCS:
1) BO3HUKHOBEHHME HOBBIX BUIOB JOMAIIHUX XKHBOTHBIX

2) co3maHue 3alOBEIHUKOB U 3aKa3HIUKOB

3) pa3pymeHue 030HOBOTO CIIOS

4) BeIBETpUBaHHE TOPHBIX TTOPOJT

Yacts B

IIpu BHINOJHEHUH 32JaHUIi ¢ KPATKUM OTBETOM 3alMIIUTE OTBETHI TAK, KAK YKA3aHO B TeKCTe 3aJaHusl.
14. Beibepute Tpy BEpHBIX OTBETA U3 HISCTH.

CropoHHHKH 3BONMIONUOHHOTO yueHus Y./lapuHa B Ononoruu:

1) K.T.Tumupszes

2) XK.b.Jlamapk

3) A.Yonnec



4) K.®.Pynbe

5) A.Beiicman

6) T.ManbTyc

Yactp C

11 oTBeTa Ha 3aj1aHHe ITOH YAaCTH aiiTe KPATKUA cBOOOAHBII OTBeT.

15.Ha ocHOBaHMY TpaBHIIa SKOJIOTUIECKOHN MUPAMHIBI ONIPENIEIIUTE, CKOJIBKO HYXHO 3€pHA, YTOOBI B JIeCy
BBIPOC OJIMH (DUITMH MacCoi 3,5 KT, €CITU [IeTb TUTaHUS UMEET BHI:

3€pHO 3JIaKOB — MBIIIb TIOJIEBKA — XOpeK — (PHUIIHH.
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