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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUST 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuguke OMOJIOTHH, €€ 3HAYEHUH B MTO3HAHUH KUBOM MPUPOJbLI U 00eCTIeueHnn
CYILLECTBOBAHMSI YeJIOBEYECKOro o01miecTBa. COrjlacHO Ha3BaHHBIM IOJIOKEHHSIM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelcTaBlIeHHWE O IesIx, 00 oOmiei
CTpaTeru OOYy4YeHMs, BOCHUTAHUSI U Pa3BUTUs OOyYaIOMIMXCS CpelCTBaAMU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHTyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€M, JIOTMKH 00pa30BaTEILHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmnXCsl.

B nmnporpaMmMme mo OHONIOTMHM TaKXe YUYUTHIBAIOTCS TpPeOOBAaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (QOPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbLHOM
NeATeTbHOCTH/Y4EOHBIX JIEUCTBUM OOYYaIOMIMXCS TI0 OCBOCHHMIO COJACpIKAHUSA
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MIPOCMATPUBACTCS HAMPABICHHOCTh HAa pPa3BUTHE 3HAHWM, CBS3AHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAUMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollled MNPHUpPOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHHEeM OOIEOMOIOTHYECKUX TEOpUH, a TakKe 3HAHUU O
CTPOEHHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TPO(HUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETIOBEKA, MEIHUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTMYECKHU
1EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIeW NPUPOJHOW cCpene, aHaau3a
BIIUSIHUS XO3SUCTBEHHOW JESTENBHOCTH YEJIOBEKa Ha COCTOSHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHUJICHHE BHUMAHUS K MPUKJIIATHON HAMPaBIEHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHHOTO OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTopasi mpeamnojaraetr ¢GopMUpOBaHHE Yy  OOydYaromIMXCs
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonoruss Ha ypoBHE cpeaHero oOIero o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpa, pacIIUpseT U 0000IIaeT 3HAHUS O KUBOW MpUpPOJE, €&
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3HAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe€30macHoOro obpasa
YKU3HH, SKOJIOTUYECKOTO MBILUIEHUS, [IEHHOCTHOTO OTHOIIEHHS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydyenne Ouosorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W HH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O IpeIHA3HAYEHHHM Y4eOHOro MpeameTa
«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 MOJAXO0Ja, B COOTBETCTBUU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YEeJIOBEKa B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TpaKTHUeCKol aestenbHOocTH. Ocoboe MECTO B 3TOM cucTeMe 3HAaHUN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CITY>KAaT OCHOBOM 71l POpMUpOBaHUS
MIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJIOrMYecKOro 00pa3oBaHMsL.

CTpykTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuajga B MpOrpaMMe IO
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHoro npeamera «buomorus»
BBIJICJICHBI CIIEYIOLINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «KneTka kak Ouomoruueckas cucrema», «OpraHu3m Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«OBOJIOLUS KUBOU MPUPOBD», « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTHY.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  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 OOYYaIOIMMHUCS CHCTEMbl 3HAaHUH O OHOJIOTMYECKUX TEOpHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, CIyKaIIUX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alliy, BBIAAIOIMINXCS 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, WIEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
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 OOydYalOMIMXCd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHHS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

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

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUHN 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, SIBISICTCSI OOS3aTENbHBIM yUEOHBIM MPEIMETOM, BXOISIINM B
COCTaB MpeaAMeTHOI 00nacTh « ECTeCTBEHHO-HAYUYHBIE NPEIMETHI.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTCcs 68 yacoB: B 10 ximacce — 34 4gaca (1 gac B Hexemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
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 (OpMUPOBAHMM 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. Konsnos, Ix. Yorcon u ®@. Kpuk.

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus ouonorun. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTUYECKHUM ), 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: MaKpPOSJEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

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

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTH. AMUHOKHUCJIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBoOWcTBa OeikoB. buonoruueckue
byHKIIUU OETKOB.



depmentsl — Ouonormdeckue Karanm3aTtopbl. CTpoenue (QepmeHra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduunocts. KodepmenTtsl. 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. [ UAPOPUIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HyxneunoBsie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Ctpoenne u ¢pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

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

Knerka kak mnenoctHas >xuBasg cuctema. OOmpe NpHU3HAKH —KIIETOK:
3aMKHyTas HapykHasi memOpana, moiyiekyael /IHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHueckas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKApHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIIMYMSL PACTUTEIBHOM, >KUBOTHOM 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. [lolyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TIJIACTUIBL.
[IpoucxoxxkneHne MUTOXOHApHM u Tactuia. Bunel minactun. HememOpanHbie
OpPraHoOU/Abl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHslid 1eHTp KiIeTku. CTpoeHue sjpa: siaepHas o00104Ka,
KapuoIuiazMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdleMoHCcTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Muarpammel:  «PacnpeneneHue XUMHUYECKMX JJEMEHTOB B HEXKHBOMU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOJIEN.

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AIIEMEHTOBY,
«CTpoeHne MOJEKYJbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotbl. JJHK», «CtpoeHune Mosekybl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHUE IS MPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuiIa3bl WK KaTalasbl)y.

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOeHHS KJIETOK pacCTEHUH,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUX
OTHICAHUEY.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIeCTB, WK METa00JIu3M. ACCUMWIAIMS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOQHBIN U reTepoTpodHsbiid. Ponb GpepmenToB
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
MPOAYKTUBHOCTU Y KYJIbTYPHBIX PACTEHUI.

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

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OOMeEeHa.
I'mukonus. bpoxenue m ero Buabpl. KucimopogHoe OKHCIEHHE, 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 — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexnetounsie Gpopmbl sxu3Hu — BUpychl. Mictopust oTkpsiTust Bupycos (. U.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyautens CIIM/la.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konsuos, [. Y. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xuzHeHHbd nukia Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

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

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTaHNU3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMATHJIBIL.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  HUHAUBUIAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

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

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosoBoe. Bunpl Oecnonoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpraHU3MOB, €r0 3HAUECHUE TSl CEJIEKIUU.

[TonoBoe pazMHOKEHHE, €r0 OTIMYUS OT OECTOJIOTO.

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: CEMEHHUKM U SUYHUKUA. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEePMAaTOre€He3 M OBOIEHES3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHEe (OHTOreHe3). OMOpPHOHAIIBHOE  Pa3BUTHE
(oMOpuorenes). DTtanbl SMOPUOHAIBHOTO Pa3BUTHSA Y MO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIb
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYuHOYHOE). BrusHue



CpeIbl Ha Pa3BUTHE OPTaHW3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3BLIBATH BPOXKIEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pactenuitn, «J/lemenue xkieTku Oaktepuit», «CTpPOEGHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Menos», «IIpsimoe u HenpsAmMoe pa3BUTHEY, «] aMeTOreHe3 y MIICKOIMUTAIOIINX U
yesioBeKa», « OCHOBHBIC CTaIUH OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKpOIpenapaTbl «CriepmaTo30u1bl
MJICKOIIUTAIOMIETOY, «SIHleKIeTka MieKonuTarouero», «KapuoknuHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmrogeHue MuTO3a B KJIETKaX KOHUYMKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpPOCHHS TIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaun reHeTukH. IcTopus pa3BuTHs TeHETUKU. PoJb uTosiorun
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsATUsA. [ eHeTnYeckasi CAMBOJIMKA, UCTIOJIb3yEMasi B CXEMaX CKPEUIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonoruOpuiHOe CKpellMBaHUEe. 3aKOH €JIMHO0-00pa3us THOPHUAOB IIEPBOTO
nokoyieHus. IlpaBuino JOMUHUpOBaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramet. [10JIHOE M HEMOTHOE IOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTMdecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HACJIEJOBAaHUIO T'eHOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAeieHUE Moyia. AYyTOCOMBI U TMOJOBBIE
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHeie opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAM(UKAIMMOHHON N3MEHUYMBOCTH. BapuarimoHHbIN ps ¥ BapUallMOHHAS KPUBAS.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUYUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacCneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIJE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBeHnuble 3a0o0jeBaHUsS YEIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0pOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPOPUIAKTUKH U JICUCHUS TeHETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHKME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUersepukos, 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  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOIO  CKpelluMBaHus»,  «Menos3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuhoTumbl 4eloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «MoaudukalroHHas HW3MEH4YMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

OOopynoBaHue: MoAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MHUKpompemnapar «Jpo3zoduna» (Hopma, MyTauuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIUBAHUS Y TPO30(HIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

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 pabdora Ne 2. «CocTaBieHHE M aHAJIU3 POAOCIOBHBIX
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 pacTeHUM. LIEHTpBI MPOUCXOXKIAEHUA AOMAIIHUX KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MaccoBbI U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoaCTBEHHOE
CKpemuBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpellMBaHWE — ayTOPUIMHT.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMIKEHMsSI CEeINeKLUUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJOrus Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KIiloHHpOBaHME BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okonoruueckne W dTtudeckue  mpoosmempl. MO - reHeruyecku
MOU(DUIIMIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpers: H. WM. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

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

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS».



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHUS CEJEKIMH PAcTEeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpoOyHUBEPCUTETA WK HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulkn BO3HMKHOBEHHSI HBOJIOIUOHHOW TEOPHUH. OBOJIOLIMOHHAS
Teopust U €€ MecTo B OUOJIOTHHU. BiusHue >BOMIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 9BOJONUU. [lameoHTONIOrMYECKHE: TMOCIEI0BATEIbHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y Bcex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpennocbliku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIIME CHUIIBI SBOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAs] W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eAMHUIA BUA U 3BOJIIOLUH.

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

EctecTBenHbIil 0oTOOp — HampaBisiomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcrnoco6eHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumepsr
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO-aJANI TAIUH.

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

MaxkpoaBomorusi.  DopMbl  IBONIONUHU:  (DUIIeTUYECKAss, JHWBEpPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BONIOIUN.

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

JlemoHcTpanum:



[Toptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, 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», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUIO0OPAa30BAHUE.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB U CeMsIH, KoyuieKus «[IpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS JBOJIIOIUNY, 00BEMHAS MOJENb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYIIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, MyTard GOpMbI KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

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

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHe3 M MaHCIepMus. XUMUYecKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTANBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHbie 3Tanbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH MU HX HBOJIOIMS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

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

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo301ckass 3pa W €€ mnepuoAbl: MAJICOTCHOBBIM, HEOIE€HOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucreMa OpraHM4YecKOrO0 MHpa KaK OTpaxkeHHe 3BoJoNUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUUYECKOE MOJIOKEHUE YETOBEKA.

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

OCHOBHBIE CTaJIMM W BETBU 3BOJIOLMN YEJIIOBEKA: aBCTPAIONUTEKH, YeloBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMJHas  (PKBATOpUaAlIbHASs),  MOHTOJOUIHAsS
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCHOCOOJICHHOCTH  MpeACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHEeUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE AaHATOMHYECKHX 4YEepT CTPOCHUS YEJIOBEKa W YeIOBEKOOOpa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAaXOJIOK  TPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku — «[Ipoucxoxkaenne — 4yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300paKeHHUs] KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPAHHOCTH UCKONAEMBIX )KUBOTHBIX U PACTCHUIN.

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

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



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3msl U OKpYy KaloLas cpeaa.

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

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axktopel. Kiaccudukanus skxonorudeckux (HakTOpoOB:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHblE. JleHCTBUE HKOIOTHYECKUX
(akTOpOB HA OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAue€HHE OWMOTHYECKMX B3aUMOJEHCTBUU [JII CYIIECTBOBaHUS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IIOKA3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysusl.

JdeMoHCTpauu:

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

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJSAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie U NpakTUH4YecKue padoThbl:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruyeckne 0cCOOEHHOCTH PacTEeHUN W3
Pa3HbIX MECT OOUTaHUS.

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

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
pPacTEHUI.

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

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

DKkoJorudeckne CHucTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCcTeMe W
ouoreorieHo3e. DOYHKIMOHAIBHbIE KOMIIOHEHTbI 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTHI, PEAYIEHThI. KpyroBOpoT BEIIECTB U MOTOK DHEPTHUU B IKOCHUCTEME.
Tpoduueckne (mumeBble) YPOBHHU OKOCHUCTEMBI. [lwimieBple 1€ W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpupoaHBIE PKOCUCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCHCTEMa XBOWHOTO
WA TTUPOKOJIMCTBEHHOTO Jieca.

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

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

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocdeprl. XKuBoe BemecTBO W ero ¢yHkuuu. OcobeHHOCTH OHochephl 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.

UYenoeuecTBo B Onochepe 3emin. AHTPONIOTEHHBIE U3MEHEHHs B Orocdepe.
['11oGanbHbIE YKOJIOTHYECKUE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
yOpaBJICHHUS] TPUPOJIHBIMU pEecypcaMu M HX HCIOJIb30BaHue. JloCTKeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBay, «llemu mmranmsy, «IKoJoTHUYECKAasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa W TPYHTOBBIX BOa», «[louBa — BakHEHIIasi cOCTaBIIAIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKTOphI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yrieponaa B Ouocdepe», «KpyroBopor azota B IpUpOIEH.

ObopynoBanue: MoJenb-anmanKanus «TUnUuHble OHOLEHO3bI», Trepbapuit
«PactutenbHbIe coobmEecTBay, Komekun «buorenos», «Bpenurenn BakHEUIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
’KUBOTHBIX, NMPUHAAJIEKAIINE K PA3HBIM SKOJIOTMYECKHMM TpYIIaM OJIHOTO BHJA,



Kpacnasa knura Poccuiickoii ®enepauuu, H300paKEHUs OXPaHAEMBIX BHJIOB
pacTeHuu 51 JKUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA [TPOI'PAMMEBI 110
BMOJIOTUN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBLIETO
OBPA30OBAHIA

Cormacno ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K pe3ysbTaTam
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISIONINE: OCO3HAHHWE OOYYaIOIMMUCI POCCUUCKOM
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN Pa3BUTUS OHOJOTHYECKOIO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TIJIaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TPHHSATHIMHA B OOIIECTBE MpaBUJIaMH M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy IMOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICIUI0 U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYKaroUIen cpelie.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
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
BOCIIUTATEJILHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

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

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, MO3HABATEIBHBIX W MCCJIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOIO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXxJaHCKOU HUJIEHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapoOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIbTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHUE K MPUPOIHOMY HACJICAUIO U MaMITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

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 POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHS LIEHHOCTENM CEMEMHOM JKU3HU B COOTBETCTBUHU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAsl 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAaHUE IMOIMOHATLHOTO BO3JIEHCTBUS KUBOW TPUPOBI U €€ TIEHHOCTH;

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

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U peau3alusl 3J0POBOTO M 0O€30MacHOro o00pa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, 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;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

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

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

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

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTUYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB M OIEGHKH HMX BO3MOXHBIX ITOCIEICTBHHA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHWE TJI00aTBHOr0 XapakTepa KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pEIICHMS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B SKOCHUCTEMAx, OXPAaHY BHJIOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAIOUIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIIATH UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHUIO B MIPAKTUYECKOU ESITEIBHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM 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 OKPYXKaIoIeM MHpPE KaK O €IMHCTBE MPHUPOJIbI, YeJOBEKa U
oOIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OUOJIOTHUU JISi COBPEMEHHOM ITMBUIIM3AIIUU:
o0ecrieueHus: HOBOTO YPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpPCOB M (HOPMUPOBAHHMIO HOBBIX CTAH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJISX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKJIOYEHHUS Ha OCHOBE HAay4yHBIX (DaKTOB H
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

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

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO AEATEIbHOCT NHANBUAYAJIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHHs yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHHE, MPOLIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Yy4YeOHbIE JEUCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHBHEIE,

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

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOW MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPaMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENILHO  (OPMYJIIUpPOBaTh U aKTyaJlM3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

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

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXIEHUS (MHIYKTUBHbBIC, JEIyKTUBHBIE, IIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M NPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTax, a



TAaK)K€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

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

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

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

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEN0BATEIbCKHE TeHCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJI30BaTh PA3JIMYHBIE BUJBI JACSATEIBHOCTH M0 MOJIYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSMU U METO/IAMU;

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

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JTOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIIECTBJIATh LEJCHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NpEJaraTb OPUTMHAJIbHBIE TOJIXOJbI U pELIeHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

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



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndyeckor mHOpMaIKi, HEOOXOAUMOM JIJIs1 BBITIOJTHEHUSI yUYeOHBIX
3ajiay;

npUOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTHUMaJbHYI0O  (QOpMy  IpEACTaABICHHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, abO0peBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmenme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlayy, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIMN JIPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHIOCOOaMU OOINECHWS W B3aWMOJICHCTBHUS, TMMOHMUMATH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

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

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHUKy W METOJbl COBMECTHBIX JCUCTBUH C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEAEHUE B PAa3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pElICHUs B AKU3HEHHBIX U YUEOHBIX CUTYyalUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH II03HABATEIIBHYIO JEATEIbHOCTD, BBISABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHMM, MOCTOSIHHO NOBBIIIATH CBOM OOpa30BaTENIbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEHCTBHUM M MBICIUTEIBHBIX IPOLECCOB, HMX pE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX IIPU AaHajdu3e pe3yJbTaToB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULMH JIPYrOro YeJIOBEKa.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBHUI 10 OCBOCHHIO, HHTEPIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peasibHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO TOaM O0yUYEHHUS.

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

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOTO MHUPOBO33PEHHS, O BKIIAJI€ POCCHUHCKHUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
KWU3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (0OMeH BeHIeCTB M IpPEBpallleHHe
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHAasl J0TMa MOJEKYJIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOT'O MO3HAHUSI B OMOJIOTUU: HAOIIOICHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB U SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pe3yIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWH TIOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHbIE MPU3HAKUA BHPYCOB, KIETOK MPOKAPUOT U
AYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHA BEIECTB U MPEBPALICHUSI SHEPTUU B KJIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS NMPAKTUYECKUX PELIECHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY>KaIOIIUX JTIO/ICH, COOMIOIEHUSI HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOMICH
IPUPOJIHON cpene, NMOHUMaHUE HEOOXOJUMOCTH HCHOJIb30BaHUS JAOCTHXKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE peliaTh »JJIEMEHTAapHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIMJICHHOE HAaCJIeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHUIHOTO CKpEIIMBAHMS IJIsl MpeJCKa3aHUsl HACIEeJOBaHUs MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHMSA, BKJIIOYAIOIIYIO I[ICEBIOHAYYHbIC 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 61MoJIOTHYeCKy0 HH(POPMAIMIO U3 HECKOJIbKUX MCTOYHUKOB, 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
3HAaHUSI ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE€ POCCUHUCKUX U
3apyOeXKHBbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJISl pElIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHATHM:
BUJI, TIOMYJIALNSA, TeHO(OH, 3BOMIONMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoreHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yaennst o 6mochepe B. W. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKCHUE  THUIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXAY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOIyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTHUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JICUCTBHUS DSKOJOTUYECKUX (PAKTOPOB HA OpPraHU3MbI, TMEpeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJOTUYECKHUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIUX JTFO/ICH, COOII0OIEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPYKAIOIICH
IPUPOHON cpene, MOHMMAHUE HEOOXOIMMOCTH WCIOJB30BaHUS JOCTHKCHUN
COBPEMEHHOW OMOJIOTUH JJIsl PallUOHATIBFHOTO TPUPOIOTI0JIb30BAHUS;

yMEHUE peliaTh dJIEMEHTApHbIC OMOJIOTUYECKHUE 3a/1aud, COCTABISITH CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eNU MUTaHUS);

YMEHUE BBIMOJHATh JIA0OpATOpHbIE M MpakTUYecKue padoThl, cOOJ0IATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(GOpPMAIIMU, HAYIHO-TIOMYJISIPHBIC
Marepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO W3 HECKOIBKUX HUCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

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

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OpranusMEL 1 OKpY>KaIomas cpena S 15 https://m.edsoo.ru/7f41lcc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 1 https://m.edsoo.ru/7fA1ecT4
bubmuoreka [IOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 3
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
undposbIie
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue p
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
bu6nmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
5 [TpakTuueckast padorta Ne 1 1 05 bubnnoreka [JOK
«/cnonp30BaHuEe pa3IMYHBIX METOJIOB MPU ' https://m.edso0.ru/863e6122
M3y4EeHUU OMOJIOTUUYECKUX OOBEKTOBY
3 buonoruueckue CUCTEMBI, MPOIIECCHI U UX 1 bubmmoreka [JOK
U3y4EHHE https://m.eds00.ru/863e6564
4 Xumuueckuii coctas KiIeTku. Boga n 1 bubnuoreka [{OK
MHHEPAIBHBIE COJIU https://m.eds00.ru/863e674e
bubnmnorexa LIOK
5 b .C 0 1
CATICH. LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanuzaTtopsl. JlabopaTtopHas padora Ne 1
6 «M3yyeHne KaTaTuTHIECKON aKTUBHOCTH 1 0.5 bubmmorexa [JOK
yi ' https://m.edso00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaJiasbl)»
but6mmoreka [IOK
7 v I 1
[ICBOBL. ST https://m.eds00.ru/863e6870
8 Hyxneunossie kucinorsl. AT® 1 bubnmorexa LOK

https://m.edsoo.ru/863e6d5c
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Hcropus u MeToIbl U3Y4EHUS KIETKH.

bubnunorexa LIOK

9
Knerounas Teopus https://m.eds00.ru/863e6e88
10 Kierka xak 1eJ10CcTHas )KUBasi CHCTEMa
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
JlaGopaTtopnas pabora Ne 2 «3yuenne
patop P N 1 bubnunoreka LIOK
CTPOCHHUSI KJIETOK PaCTCHUM, )KUBOTHBIX,
11 5 SaKTen 0.5 https://m.eds00.ru/863e6ff0
TPHOOB 1 DAKTCPUI HOM MIKPOCKOTIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOIIpENapaTax u ux
OIICAaHHE»
bubnuoreka [{OK
12 (OOMEH BEIECTS HITH META0OTHIM https://m.edso0.ru/863e766¢
bubnuoreka [{OK
1 () . X
3 OTOCHITES. ACMOCHITES https://m.edso0.ru/863e7c98
bubnunoreka LIOK
14 i
Onepremieckuii oOmen https://m.edso0.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KkJeTku. Muros. Jlabopatopuas padora Ne 3
15 «Habmroierre MUTO3a B KIIETKaX KOHUMKA 0.5 bubmorexa [JOK
' https://m.eds00.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOTpenaparax»»
16 buocunres 6enka. Peakuus MatpuyHOTO bubnmnorexa [JOK
CHUHTE3a https://m.edso0.ru/863e796e
bubnmnorexa LIOK
17 Tpancnaupa — Guocumtes benka https://m.eds00.ru/863e796e
but6mmoreka [IOK
18 H —
CKICTOUHEIC (OPMBI KH3HH — BUPYCEI https://m.edso0.ru/863e7540
but6mmoreka [IOK
19 DopMBbl pa3MHOKEHHUSI OPraHU3MOB https://m.eds00.ru/863e81b6

https://m.edso0.ru/863e831e
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bubnunorexa LIOK

20 Meii
nos https://m.edso0o.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK.
OmnogotBopenue. JlabopaTopHas pabora Ne bubmmoreka [JOK
21 0.5
4 «3yueHue CTpOCHUS MOJTOBBIX KJIETOK HA https://m.edsoo.ru/863e81h6
TOTOBBIX MUKpOIIpenapaTax»
22 NHauBuyanpbHOE pa3BUTHE OPraHU3MOB bubmmorexa [JOK
AHBHILY P P https://m.edsoo.ru/863e8436
93 ['eHeTKa — HayKa O HaCJIEJICTBEHHOCTH U bubmmoreka [JOK
W3MEHYHUBOCTH https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIEAOBAHUS bubmmorexa [JOK
IPU3HAKOB. MOHOrMOpUIHOE CKPEIIMBAHNE https://m.edso0.ru/863e8878
o5 JurubpunHoe ckpeniyBaHue. 3aKoH bubnnoreka [JOK
HE3aBUCUMOI'0 HACJIEA0BAHNS IIPU3HAKOB https://m.edsoo.ru/863e89a4
CuernieHHOE HaclleJOBaHUE MTPU3HAKOB.
JlaboparopHas pabota Ne 5 «M3yueHue
26 e3 J'II;:Tale)B M(FHOFI/I6 UHOTO Zq 0.5 bubmmorexa [JOK
pesy puA ' https://m.eds00.ru/863e8c60
TUTHOPHUIHOTO CKPEIUBAHUS Y APO30PHIIBI
Ha TOTOBBIX MHUKPOTIpEIIapaTax»
I'enernka nona. HacnegoBanue npu3HaKkoB, bubmuoreka [IOK
27
CLEIUIEHHBIX C I10JIOM https://m.eds00.ru/863e8c60
H3menunBocTs. HenacneacteenHas
U3MEHYHBOCTh. JIJabopaTopHas pabota Ne 6.
N3ydenue monuduKaoHHOMN bu6muoreka [JOK
28 0.5
M3MEHUYHUBOCTH, IOCTPOCHUE https://m.edso0.ru/863e8efe
BapHAIIMOHHOTO PsiZia U BapUAIIHOHHOM
KpHUBOW»
b K
29 HacnencrBennass n3MeHUHUBOCTD. 0.5 nommorexa [0

https://m.edso0.ru/863e8efe
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JlaboparopHuas pabota Ne 7. «AHanu3
MyTaI¥id y Jp0o30(HIIbl HA TOTOBBIX

MHUKpOIIpenaparax»
bubnunorexa LIOK
30 Teneritka uenopeka . https://m.eds00.ru/863e8d78
31 KontponsHas pabora 1
bu6numoreka [IOK
32 Ceneiuns Kak Hayka i npouece 1 https://m.eds00.ru/863e9214
33 Metoabl ¥ JOCTHIKEHUSI CENIEKIINU PACTCHUM 1 bubnnorexa [JOK
U JKUBOTHEBIX https://m.edso0.ru/863e9214
34 BruorexHOoI0THS Kak OTpacib IPOU3BOACTBA 1 Bubmiorexa OK
p p a https://m.edso0.ru/863e9336
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
New/m - Tema ypoxa Konrpoabsnsie IIpakruyeckue mupponsle
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOIUS U METOJIbI €€ U3YUYECHUS 1 bubmnorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hcropust pa3BUTHS NIPEACTABICHUIN 00 1 bubnnoreka [JOK
SBOJIIOIAU https://m.edsoo.ru/863e9570
bubmunorexa [JOK
3 Muipodpostions L https://m.edsoo.ru/863e9cle
[Tomynsiust Kak sIeMeHTapHas eAuHHUIA
4 BUJa u dBomoImy. Jlaboparopuas padota Ne 1 05 bubnnoreka [JOK
1 «CpaBHEHUE BUJIOB 1O https://m.edso0.ru/863e99c6
MOP(}OIIOTHIECKOMY KPUTEPHIO)
5 JIBroky1ue cuibl (3JieMeHTapHbIe (PAaKTOPHI) 1 bubnnorexka [JOK
3BOJIIOIUU https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EcrecTBeHHbI 0TOOp 1 €ro Gopmbl 1 https://m.edso00.ru/863e9ed0
Pe3ynbTatel sBOIIONMN:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BugooOpa3oBanue. JlaboparopHas paborta Ne 1 0.5 bubnuorexa LIOK
https://m.edso00.ru/863e9fde
2 «CpaBHEHHE BHJIOB TIO
MOP(}HOIOTHUECKOMY KPUTEPHIO)
8 Hampasnenus u myTu MaKpOIBOIOIHH 1 bubmmorexa [TOK
https://m.edso00.ru/863e9cle
9 HeobpaTtumocTs 3BOIIONINN 1
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https://m.edsoo.ru/863e9c1e

Wcropus xu3Hu Ha 3emiie U METO/bI €€

10
U3YYEHUS
11 ['unoTe3bl MPOUCXOXKACHUS KUZHU Ha 3emiie bubmmorexa [JOK
p A https://m.edso00.ru/863ea5a6
PazButue xxu3HM Ha 3emMIie 10 3pam U bubnunoreka [HOK
12
IepuoIaM https://m.edso0.ru/863eat6be
OCHOBHBIE 3TaIlbl 3BOJIIOIUU PACTUTEIIHLHOTO
13 1 ’KUBOTHOTO Mupa. [IpakTrueckas padoTa 05 bubnunoreka [HOK
No 1 «M3yueHune uckormnaeMbIx OCTaTKOB ' https://m.edso0.ru/863ea8bc
PACTCHHI M KUBOTHBIX B KOJUICKITHSX)
14 CoBpeMeHHasl cucTeMa OPraHu4ecKoro Mupa bubmmorexa [JOK
P P P https://m.edso0.ru/863ea48e
bubmuorexa [JOK
15 C) eHe3
BOJOLHA HEI0BEKa (AHTPONOreHE3) https://m.edso00.ru/863eac2c
bu6mmoreka [IOK
16 C aKTOPBI) aHTPOTIOTCHE3a
Jlewiymme cutet ($akTopsr) anTponoren https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUX DBOIIOLINH YEJIOBEKA
18 YenoBeueckue pacsl U IPUPOJHBIE bubnuoreka [IOK
ajanTaluy 4eJioBeKa https://m.edsoo.ru/863eaea2
Pesepubiil ypok. O6006111€HIE TIO TEME
19 «BO3HUKHOBEHHE U Pa3BUTHUE KU3HH Ha
3emuie»
20 DKoJoTHs Kak HayKa
Cpenbl 00MTaHUS U SKOJIOTUYECKHE bubnnorexka [JOK
21
(baxTopsI https://m.edso0.ru/863eafec
Aobuotndeckue axropsl. JlabopaToprast
bubnnorexa [JOK
22 pabota Ne 3. «Mopdomorndeckue 0.5 nosmoteka I

0COOEHHOCTH pacTeHU U3 pa3HbIX MECT

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



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

oburtanusy. JlabopaTopHas pabora Ne 4.
«BrnusiHUE cBeTa HA POCT U pa3BUTHE
YEPEHKOB KOJIeyCay

buotnueckue daxropsr. JlabopaTopHas

23 pabota Ne 4. «BnusiHue cBeTa Ha pocT U 0.5 555522?5;153263%348
pa3BUTHE YEPEHKOB KOJIECYCa»
DKOJIOTHYECKHE XapaKTEPUCTUKU

24 nomynsun. [Ipaktnyeckas padora Ne 2 05
«IoIcY€T IOTHOCTH MOIYIISIUI PA3HBIX
BHJIOB PACTCHUI»

25 Coo0rmiecTBa OpraHu3MOB — OHOIIEHO3 ngs?;;?:;igroug%eb%a

bubnnorexa [HOK

26 DKOJIOTUYECKHE CUCTEMBI (3KOCUCTEMBI) https://m.edsogru/863eb46a
OCHOBHBIE TIOKA3aTeJIH YKOCUCTEMBI.

27 Oxonorudeckue nupamuabl. CBoiicTBa bubmorexa HOK
skocucTem. CyKIeccus https://m.edso00.ru/863eb5fa

28 [TpuponHbIE SKOCUCTEMBI

29 AHTpPOTIOT€HHBIE YKOCUCTEMBI

bubnnoreka [JOK

30 KonrponsHhas pagota. https://m.edsogru/863ebb5e
buocdepa- rmodanbHast sxocucTemMa 3eMIu.

31 3aKOHOMEPHOCTH CYIIECTBOBAHHS bubmorexa HOK
Suocheps https://m.eds00.ru/863ebd16

32 YenoeuecTBo B Ouochepe 3emin

33 CocylecTBOBaHHE MPUPOJIBI U bubnmuorexa [JOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale

34 PeseprHblit ypok. O000IIEHNE TEMBI



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

((COO6H_I€CTBa " SKOJOTHYCCKUEC CUCTCMBI»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

JlaGoparopHoe - JIyna py4Has
o0opyoBaHue -MHUKPOCKOII

-KOMIUJICKT MTOCY/IBI JIJIsl IPOBEICHUS JIAOOPATOPHBIX PadOT
TaOITHIIBI -11apCTBA KUBOU IIPUPOABIL,

-IIPUPOJIHBIE COOOIIECTRA,
-BEreTaTMBHOE PA3MHOXKEHUE PACTCHUI,
-pOTOCHHTE3 U JIBIXaHUE PACTCHUM
-cTpoeHue 6nocheps

- ctpoenue JIHK, PHK

-YpOBHU OpraHU3AINH KUBOU MaTEPUHI
-3BOJTIOLIHSI OPTAaHMYECKOTO MUpPa
-TabJIMIa TCHETHYECKOTO KO/Ia

-1,2,3 3axoHBl MeHaems

-CTPOEHHUE KIIETKH

HNudopmarmonHo- Mynbsrumenuiiable 00yJaromue mporpaMmbl « YpOoKH OHOJIOrHH
KOMMYHHUKAI[UOHHbIE »-10-11 xmacc
CpeIcTBa
TEXHUYECKHE CPEICTBA | - KOMIIBIOTED
o0y4yeHust -MYJIBTUMEIUAHBINA IPOEKTOP
-3KpaH IPOEKIIMOHHBIN
-TEJICBU30D
- BUJICOMarHUTO(POH
HarypanbHbie 00beKTbI - HCKOITa€MbI€ PACTEHUS U )KMBOTHBIE
-KOJIJIEKLUS TOJIE3HBIX MCKOMIAEMBIX
CrenuanusupoBaHHas - IOCKa aylIUTOpHAast
yueOHast MeOelb -CTOJI A€MOHCTPALIMOHHBIN

-CTOJI TUCHbMEHHBIN JJIs1 yUUTEIs

- CTOJIBI IBYXMECTHBIE YUEHUUECKHE B KOMIUIEKTE CO CTYJIbSIMU
-1Kadbl CeKIIMOHHbBIE

-CTE€H/Ibl IKCIIO3UIIIOHHBIE

OBA3SATEJIBHBIE YUYEBHBIE MATEPHAJIBI VIS YYHEHUKA

1. buonorus, 10 kmacc/ [Tonomapéra W.H., Kopamnosa O.A., Jlomununa T.E.; mox pegaknueit

[Tonomapépoii M.H., O61iecTBO ¢ OrpaHU4YEeHHOI OTBETCTBEHHOCTHIO M3 1aTenbCKuil IICHTP

«BEHTAHA-TPA®y»; Akimnoreproe obmiectBo «M3mnatensctBo «IIpocBemnienuey

2.buonorus, 11 xknacc/ Ilonomapésa U.H., Kopuunosa O.A., Jlomununa T.E. u apyrue; non

penakuueit [Tonomapéroit M.H., OGmiecTBO ¢ OrpaHMueHHON OTBETCTBEHHOCTHIO M3aaTenbekuit

neHtp «BEHTAHA-TPA®»; Akiuoneproe o0miectBo «M3natensctBo «IIpocBerienuey
METOANYECKHNE MATEPHAJIBI JIUISA YUUTEJIA

1. Beiconkas JI.B, e I'.H, PyBunckuii A.O. u ap.; noxa pea. B.K.Illymuoro u I'.'M.
Jeiviuia. YueOuuk buonorus. O6mas 6uonorus 10-11 knaccsl. [IpodunbHblii ypoBeHns. B
nByx dacTsax. M.: «lIpocsemienue,. 2020 .-303 c.: ui. — (AkageMHYeCKUH IIKOJIbHBIA YI€OHUK )
2. Oemviun .M., Ca6muna O.B., Beiconkas JI.B. u np. buonorus. O6miast 6uonorus. 10-11
kiaccsl. [IpakTukym.

3. AragonoBa 1.b., Cusornazos B.M. O6miast 6uomnorus. ba3oBelii u yriayOieHHbIH ypOBEHU:
Yuebnuk HaBurarop, 10 kmacc, 11 kmace mis o6eodpazoBarenbHbIX yupexaenui ¢ CJ1-
muckamu. - M.: JIpoda, 2014.

4. CusornazoB B.U., Aradonosa W.b., 3axaposa E.T. O6mas 6uosnorusi. ba3oBslii ypoBEeHb:




yue6. st 10-11 ki1, oGmeoOpazoBaTenbHBIX yupexaenuii / - M.: Ilpoda, 2010. -368
c;JlonmonHuTeNbHAS TUTEpaTypa

1. baryes A.C., I'ynenxoBa M.A., EneneBckuit A.I'. buonorus. bosnb1oii cipaBoYHUK 15
IIKOJIbHUKOB U MTOCTYIAIIMX B BY3bl. - M.: JIpoda, 2009;

2. bornanosa T.JI., Cononosa E.A. buonorus. CipaBoYHHK AJis1 CTApLIEKIACCHUKOB U
nocrynaromux B By3bl. — M.: ACT-tipecc, 2006.

3. bonrosa 1.B. CoopHuk 3324 1o 00111eii OMOJIOTHUY [T TOCTYTAOIINX B BY3BL. - M.:
«Onukc 21 Bex» «Mup u obpazoBanuey, 2005;

4. bounapyk M.M., Kossuinna H.B. buosnorus. JlononHurenbHble MaTEpUAIBI K YPOKAM U
BHEKJIACCHBIM MEPONPUSITHM 110 6uosnoruu u sxonoruu. 10-11 xnaceel. Boarorpaa: Yuurtens,
2007.

5. buonorus. Coopauk 3ananuii s noarotosku k ['A. Jlepuep I'.U, Kupuninenko A.A,
Konecuukos C.H, 2012-2015.

6. I'pun H., Crayt V., Teitnop /. buonorus B 3 Tomax. M.:, «Mup», 1996.

7. 'onuapos O.B. I'eneruka. 3anaun. — Caparos: JIuuei, 2005.

8. Mukapes C./I. I'enetuxa: CoopHuk 3agau. — M.: U3n-Bo «llepBoe centsadps», 2002.

9. Epbirun B.H. buonorus quist BeinyckHuKoB U noctynatroumx B BY3e1. YM.: KnoPyc, 2014.
10. iBanoBa T. B. COopHuK 3aanuii o obmeii ononoruu /J.B. UBanosa, I'C. KanmnoBa, -
M.: [Ipocsemienue, 2008- 2013(IIpoBeps cBOU 3HaHMUS);

11. Kosznosa TA., Kyumenko B.C. buonorus B Tabnunax 6-11 kiaccel. CripaBouHoe nocooue.
- M.: JIpoda, 2009;

12. Kupunenko A.A. buonorus. COOpHUK 3a/1a4 110 TeHeTHKe. ba3oBblil U MOBBIICHHBIN
ypoBuau EI'D. PocToB-Ha-Jlony:Jlernon, 2009.

13. Jlepuep I'.11. O6mas 6uonorus. [Toypounsie TecTsl u 3aaanus. - M.: ®UIIN, 2008-2014;
14. [TumenoB A.B., [Tumenora W.H. buonorus. JlunakTudeckne MaTepraibl K pa3ieny
«O6mas ouonorusy. - M.: «M3narenscteo HIITOHACY,

15. IlumenoB U.H. Jlekuuu no obmieit 6unomorun. — Capatos: Jluteit, 2003.

16. Pe6pona JI.B., IIpoxoposa E.B. AktuBHbIE (hOpMBI U METO/IbI 0OyUEHUsSI OMOJIOTHH.- M.
[Ipoceemenue, 1997;

17. ®pocun B., Cusornazos B. 1. 'oToBuMcS K €JMHOMY rOCYJapCTBEHHOMY DK3aMEHY.
O6mas 6uomnorus. - M.: [Ipoda, 2004. - 216¢

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. http://old.fipi.ru/ (denepanbHbIil HHCTUTYT Nenaroruueckux u3mepenuii (GUITN))

2. http://www.fcior.edu.ru/ (denepaibHblii IEHTP UHPOPMAITMOHHO-00PAa30BaTEIBHBIX
pecypcos, ®LIIOP)

. http://festival.1september.ru/ (PectuBaib nmegarorudeckux uaen «OTKPBITHIA YPOK))

. http://www.uroki.net/docxim.htm ([lys yuurenss Xumuu 1 OUOJIOTHH )

. http://www.krugosvet.ru/taxonomy/term/46 (Suiukiaoneaus Kpyroceer)

. http://interneturok.ru/ru/school/biology/10-klass (Buneoypoku. buonorus 10 i)

. http://interneturok.ru/ru/school/biology/11-klass (Buneoypoxu. buomnorus 11 ki)

. http://biology-online.ru/ (CoBpemeHHbIe ypoku Ouooruu. bruosorus oHaiiH)

. http://luts.ucoz.ru/load/27-1-0-109 (3anumMaTensHast OGHOIOTHS)

10. http://multiring.ru/course/biology/content/index.html#.VVDoJ3FfgX5Q (Otkpsitas
OouoIIorNs)

11. http://onlinetestpad.com/ru-ru/Category/Biology-8class-99/Default.aspx (Tectbl oHaiin)
12. http://85.142.162.119/0s11/xmodules/qgprint/afrms.php?proj= (OTkpsIThIi OaHK 3a1aHHI
ETD)

13. http://ege.yandex.ru/ (EI'D u T'MA na Sdunekce)

14. http://bio.reshuege.ru/ (Pemry EI'D no 6uonoruu. TemMaTHuecKue TECThI)
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I'PA®UK KOHTPOJIBHBIX, IABOPATOPHBIX U IPAKTHYECKUX PABOT

10 kJacc
Ne Tematnka Jara npoBenenus
(yueOHast Heens)
KonTposbHble padoThbl
1. | MTorosas konTposbHas paGota 3a 10 kiacc. | 31 nenens
JlaboparopHbie padoThI
1. [Ipaktuyeckas pabora Ne 1  «Vcmonb3oBaHue 2 Henens
Pa3IMYHBIX METOAOB MpPU H3YyYEHUU OHOJIOTHYECKUX
00BEKTOBY»
2. JIaboparopHas paboTta No | «3yueHue 6 Henens
KaTAIUTUYECKOW aKTUBHOCTU ()EPMEHTOB (Ha TIpUMEpe
amMmIIa3bl WIK KaTaaasbl)»
3. Jlaboparopuass pabora Ne 2 «l3ydeHnue cTpoeHus 11 nenens
KJIETOK PacCTeHUH, )KUBOTHBIX, TPUOOB M OAKTEpHIA 1TOA
MHUKpPOCKOIIOM Ha TOTOBBIX MHKpOMpernaparax M HxX
OITMCaHHE
4. Jlaboparopuas pabota Ne 3 «Habmionenue mutosa B 15 nenens
KJIETKaX KOHYMKAa KOpelIKa JIyka Ha TOTOBBIX
MHUKpOIMpernaparax»
5. Jlaboparopuast pabora Ne 4 «l3ydeHue cTpoeHUs 21 menens
MIOJIOBBIX KJIETOK Ha FOTOBBIX MUKPOIIpenapaTax»
6. JlabopaTtopHas pabora Ne 5 «M3ydeHue pesynbTaToB 26 Henens
MOHOTHOPUAHOTO M JUTHOPUIHOIO CKPEUIMBAHUS Y
Ip0o30(HIIBl Ha TOTOBBIX MUKPOTpEnapaTax»
7. JIaGoparopHas pabota Ne 6. Nzyuenue 28 nenens
MOTUGUKAIIMIOHHOW  M3MEHYMBOCTH,  ITOCTPOCHHE
BapHAIIOHHOTO PsAJia U BAPUAITMOHHON KPUBOW»
8. JlabopatopHas pabora Ne 7. «AHamu3 MyTauui y 29 nepens
Ip0o30(HIIbl HA TOTOBBIX MUKpOIpenapaTax»»
11 kanace
Ne TemaTuka [arta npoBenenus
(yueOHas Heens)
KoHTpoJbHbIe padoThl
1. | Utorosas kouTpossHas paGota 3a 11 kacc ‘ 30 Henens
JlabopaTopHbie paboThl
1. JlaGoparopHasi padora Ne 1 «CpaBHeHuE BHJIOB IO 4 nenens
MOP(OJIOTHYECKOMY KPUTEPUIO)
2. JlaGoparopHass pabdora Ne 1 «CpaBHeHuE BHJIOB IO 7 venens
MOP(OJIOTHUECKOMY KPUTEPUION
3. [Tpaktrueckas pabora Ne 1 «M3ydeHune HCKOMAaeMbIX 13 nenens
OCTaTKOB PACTEHHH M )KMUBOTHBIX B KOJUICKIIHSIX
4, JlabopatopHnas pabora Ne 3. «Mopdomornueckue 22 Henens
0COOEHHOCTH pacTeHUI U3 pa3HbIX MECT OOUTAHUSY.
5. JlabopaTtopHas pabota Ne 4. «BnusHre cBeTa Ha pOCT U 22 Henens
pa3BUTHE YEPEHKOB KOJIEYCa»
6. [Tpaktuyeckas pabora Ne 2 «lloxcyér MIOTHOCTH 24 nepens




\ MOMYJISIIAN pa3HbIX BUJIOB PACTCHUI»

KonrtpoabHnas padora 10 kirace  ( u1s Bcex ydamnxcsi OJMHAKOBBIM BapUaHT, IS TOTO
4T0OBI OHH OBUIM B PABHBIX YCIOBUSIX )

OU KJIacc

Yacte 1 BeiOepute Tpu 0TBETa M3 MIECTH, OOBE/S B KPY)KOUYEK HOMEpa MPABUIIbHBIX OTBETOB
1. Kakue pyHKIMM BRIIONHAET KOMILIEKC [ ombmxu?

1) cuHTE3UpyeT OpPraHuvYeCKUe BEIIECTBA U3 HEOPTaHUUCSCKUX

2) pacuieruisieT OHOMOIUMEPHI 10 MOHOMEPOB

3) HakaruiMBaeT OCJIKH, JIUIH/IbI, YIIIEBO/IbI, CHHTE3UPOBAHHBIC B KJICTKE

4) obecrieyrBaeT yIaKOBKY U BBIHOC BEIIECTB U3 KICTKH

5) okucnseT opraHMYecKre BEIeCcTBA 10 HEOPraHUIECKUX

6) yuacTByeT B 00pa30BaHHH JTHU30COM

2. B KaKux W3 NEPEevHCICHHBIX OPTaHOUIOB KIETKH MPOUCXOIAT PEaKIIH MATPUIHOTO CUHT
e3a?

1) uentpuoinu 2) mmu3zocomsl 3) anmapat ['onbmpku 4) puOOCOMBI 5) MUTOXOHIIPUN

6) XJI0pOILIACTHI

3. Kakue u3 nmepevncieHHbIX BEMIECTB MOXKHO OOHAPYXUTh B XJoporuiactax? 1) rimoko3a
2) bochomunuas 3) xmopoduiut 4) pepments nukia Kpedea 5) nemironosa
6) kopepmeHT A

4.Boibepute Tpu OTIMYUS NIEPBOTO AEJICHUS Mei03a OT BTOPOTrO
1) Ha PKBATOpPE KJIETKHU PACIIOIArak0TCs Mapbl FTOMOJIOTUYHBIX XPOMOCOM
2) oTcyTCTBYeT Tenodasa 3) MPOUCXOUT KOHBIOTAIMS K KPOCCHHIOBEP XPOMOCOM
4) OTCYTCTBYET KOHBIOTAIIUS U KPOCCUHTOBEP XPOMOCOM
5) Kk morocaM KIETKH PACXOAATCS CECTPHHCKUE XPOMATH/IbI
6) K moJIFOCaM KJIETKH PacXOAATCsl TOMOJIOTUYHBIE XPOMOCOMBI

5.Bb1bepuTte Ki1€TKH, B KOTOPBIX HAOOP XPOMOCOM JUILIIOUJIEH.
1) oonMTHI IEPBOTO TOPsAKA 2) SIMIEKIETKH PACTeHUH 3) CIIEpMaTO30M bl YKUBOTHBIX
4) KJICTKH MEeUYEHH MBIIIN 5) HEHPOHBI MO3ra 6) KIICTKH JIMCThEB MXa

6.MyTanmoHHas U3MEHYUBOCTh XapaKTEPU3YIOTCS TEM, UTO BO3HUKAET
1) BHE3amMHO y OTJENBHBIX 0CcO0CH 2) B pe3ylibTaTe HapyIIeHHs Melo3a
3) npu BereTaTMBHOM pa3MHOKEHHH 4) MOJT BO3ICHCTBHEM PEHTICHOBCKHX JTydei
5) mpu COKpanIeHU! JUTUTEIBHOCTH HHTEP(A3bl Epe MUTO30M
6) Kak pe3yJbTaT MPOSIBICHUS HOPMbI PEaKIINN

7. Bce npuBeI€HHBIE HUXKE MPU3HAKH, KPOME JIBYX, MOKHO MCIIOJIb30BATh /ISl OMUCAHMUS TP
OLIECCOB

uHTepda3bl KICTOYHOro HukiIa. Onpenenure ABa MpU3HAKA, «BBINAJAIOIIMX» U3 OOILEro Clu
CKa, U 3aIHIIUTE B OTBET LU (PHIL, OJ KOTOPHIMU OHH YKa3aHbI. 1) pOCT KJIETKU

2) pacxX0XJICHUE TOMOJIOTHYHBIX XPOMOCOM 3) PacX0sKICHHE XPOMOCOM IO IKBATOPY KIETKH
4) permukanus JJHK 5) cuHTe3 opraHndeckux BelecTs

8.Kakue (pyHKIIUY BHIIOIHSIOT YIJIEBOABI B OPraHU3Me KUBOTHBIX? 1) KaTamUTUYECKYIO
2) CTPYKTYpHYIO 3) 3amacarolnyro 4) rOpMOHAIBHYIO 5) COKpATHUTEIbHYIO



6) SHEPreTHYECKYIO

9.BbribepuTe OCOOCHHOCTH CTPOCHUS MOJICKYJI OCJIKOB. 1) COCTOSIT U3 KHUPHBIX KHCIOT

2) COCTOST M3 aMHHOKHCIIOT 3) MOHOMEPBI MOJICKYJIbI YACPKUBAIOTCS MENITUAHBIMHU CBS3SIMU
4) COCTOAT U3 OJMHAKOBBIX 110 CTPOCHHIO MOHOMEPOB

5) mpeacTaBisioT cO00H MHOTOATOMHBIE CITUPTHI

6) yeTBepTHYHAS CTPYKTYpPaA MOJICKYJI COCTOMT U3 HECKOJIBKUX III00YJI

10.Kakue npusHaku xapakTepHs! 11 Mosiekynbsl JTHK?
1) COCTOUT U3 OJJHO¥ MOJHUITEITUIHON HUTH
2) COCTOUT M3 JBYX NOJHMHYKJICOTHHBIX HUTEH, 3aKPYUEHHBIX B CITUPAIIh
3) uMeeT HYKJICOTH/I, COACPIKAIUK yparui 4) UMeeT HYyKJICOTH I, COJCPIKAIINN THMHH
5) coxpaHseT HACJIEACTBCHHYIO HHPOPMAIIHIO
6) mepenocut HHGOPMALIHIO O CTPOCHHH O€JIKa U3 apa K pubocome

11.YcraHoBuTE COOTBETCTBHE MEXKAY MPOLIECCOM OOMEHA B KJIETKE U €r0 BUJOM.
I[MPOLECC OBMEHA B KJIETKE A) nepenuceiBanue nagopmanuu ¢ IHK na uPHK

b) nepenava unpopmanuu o NnepBUYHON CTPYKType

MOJIUIIETITHIHON LIeNH U3 sapa K pubocome

B) pacuieruienue ritoko3bl 10 MHPOBUHOTPAAHON KUCIOTHI U CUHTE3 ABYX Mojekyna AT®
I') npucoeaunenune k u”PHK B pubocome TPHK ¢ amuHOKHCIOTOM

J1) okucneHre NTUPOBUHOTPAIHON KUCIIOTHI 10 YTIIEKUCIOro ra3a

¥ BOJIBI, COIIPOBOX1aeMoe CHHTe30M 36 Morekyn ATD

BU/I 1) 6buocunTe3 Oenka 2) s3HEpreTUUECKUdl 0OMeH

3anuiuuTe B OTBET LU(PHI, paCHOJIO0KUB UX B MOPsIZIKE, COOTBETCTBYIOMEM OykBam: A b B

'

12 VYcraHoBHUTE COOTBETCTBHE MEXY XapaKTEPUCTUKON SHEPreTHUECKOro oOMeHa 1 ero 3ra
IOM XAPAKTEPUCTUKA A) nporcX0oauT B aHAIPOOHBIX YCIOBHUIX

B) mpoucxoauT B MUTOXOHIpHUAX B) 0Opasyercst MotouHast KHCIIOTa

I') o6pasyercs mupoOBUHOTPAIHAS KHUCIOTA

OTAITI DHEPTETUYECKOI'O OBMEHA 1) rnukonu3 2) KUCTOPOIHOE OKUCTICHHE

M) cunrtesupyercst 36 monexyin ATD

3anummre B OTBET LU(PHI, PACIIONIOKUB UX B TOPsIJIKE, COOTBETCTBYIoLIeM OykBam: A b B

oyl

13.YcTaHOBUTE COOTBETCTBHE MEXKIY dTallaMu Mpolecca u mpoieccaMu GoTocuHTe3a U O1o
CUHTE3a

Oenka: K KaXJ10¥ MO3UIINHU, JTAHHOH B IEPBOM CTOJIOIE, TOJOEPUTE COOTBETCTBYIONIYIO MTO3U
o u3 Broporo crosnbna. TAIIBI [TIPOLIECCA A) Beinenenne cBOOOTHOTO KHUCIOPOIa
b) oOpa3oBanue nenTuaHBIX CBs3el Mexay amuHokuciaoramu B) cunre3 nPHK na JJTHK

I') npouecc TpaHcnauuu /) BOCCTaHOBJIEHHUE YTIIEBOIOB

E) npeobOpazosanue HAJ1d+ B HAZI®-2H

IMTPOLIECC 1) dboTocunTes 2) OnocuuTe3 Oenka

3anumuTe B OTBET UG PHI, PACTIONOKUB UX B MOPSIIKE, COOTBETCTBYIOEeM OykBam: A b B
I'1E

14.Hwxe npuBe€H nepevyeHb XapakKTepUCTUK U3MEHUUBOCTH. Bce OHM, Kpome IBYX, UCIIOJb

3yIOTCSI
TSl OTICaHMsT MOTU(PUKAIIMOHHON M3MEeHUNBOCTH. HaliiuTe nBe XapaKTepuCTHUKH, «BBITIaa



IOIIUE» U3 OOIIEro psijia, ¥ 3alHIIUTE B OTBET UG PHI, O] KOTOPHIMU OHU YKa3aHBI.
1) BO3HHMKAET B Ipe/Ieiax HOPMbI PEaKIIUH MMPU3HAKA
2) o0yciioByieHa IeHCTBUEM paaranuu 3) GopMHUPYETCS MO ASHCTBHEM (HaKTOPOB CPEJIbI
4) uMeeT TPYIIOBON XapakTep
5) bopmupyeTcs npu motTepe y4acTka XpoOMOCOMBI HYKJICOTHIHOM TTOCIIEIOBATEIILHOCTH

15. Bce npuBei€HHbBIE HUKE XapaKTEPUCTUKH, KPOME JIBYX, UCIIOJIB3YIOT AJIs ONMCAHUS FE€HO
MHBIX

myTtanuid. Onpenenure ABe XapaKTePUCTUKHU, «BBITIATAOIINX» U3 OOIIEro CIUCKa, ¥ 3aIuIln
TE B TaOMUILy HU(PHL, IO KOTOPHIMU OHH YKa3aHBI. 1) nonuronust

2) pa3BOPOT yyacTKa XpOMOCOMBI 3) U3MEHEHUE YHCIIa XPOMOCOM

4) U3MEHEHHE MOCIIEI0BATEIBPHOCTH HYKJICOTH/IOB B T€HE 5) YIBOCHHE OJHOM U3 XPOMOCOM

16.B siape comaTnyeckoi KJIETKH Teja YelloBeKa B HopMe conepkutcs 46 xpomocom. Ckolb
KO

XPOMOCOM COJIEPKUTCS B OIJIOIOTBOPEHHOM sHIIeKIeTKe? B 0TBET 3amuInTe TOJIBKO COOTBE
TCTBYIO I1I€€ YHCJIO.

17.B IHK Ha 10110 HYKJICOTUAOB ¢ aJicHUHOM mpuxoautcs 18%. Onpenenure mporeHTHOE
coJiep’KaHue HYKJIEOTH]IOB C IIMTO3UHOM, BXOJSIIUX B COCTaB MOJIEKYJbl. B oTBeTe 3anmumuT
€ TOJIbKO COOTBETCTBYIOLIEE YUCIIO.

18.CKoJIbKO TPHUILIETOB KOIUpPyeT 32 aMHHOKHUCIIOTHI? B OTBET 3amUIImMTe TOJIBKO COOTBETCT
BYIOIIIEE YHCIIO.
19.0mnpeaenute yuciao XpoMOCOM B KOHIIE Teno(]a3bl MUTO3a B KJIETKaX SHIOCIIEPMa CEMEHH

KaITyCThI , €CJTH KJIETKH JIMCTHEB KaIycThI cosiepkar 18 xpomocom. B oTBeT 3anumuTe TOIH
KO COOTBETCTBYIOLIEE YUCIIO XPOMOCOM.

20.YcTaHOBUTE COOTBETCTBHE MEKIY CTPYKTYPOH OpraHW3Ma 4eJI0BEKa U 3apO/IbIIIEBBIM JI
CTKOM, 13 KoTtoporo oHa copmupoBanace. CTPYKTYPA OPTAHU3MA

A) 6onessie perientopsl b) BosocsiHO# okpoB B) mumMba u kposs I') xkupoBast TKaHb

J1) HOrTeBbIE TUTACTUHKHU 3APOI[bIHJEBI>Iﬁ JINCTOK 1) skromepma 2) me3oaepma
3anuuuTe B OTBET HUQPHI, paCIOJIOKUB UX B MOPsIKE, cCOOTBETCTBYIoIEM OykBam: A b B

']

21.YcTaHOBUTE COOTBETCTBUE MEXKAY CTaUEH PA3BUTUSA MXa U €€ IJIOUTHOCTBIO.
CTAUA A) criopa b) mporonema B) kopobouka Ha HOXKe ') rameTopuT-
muctoctebensHoe pactenue /1) ramera E) surora INIOUIHOCTH CTAANN

1) rarutonHast CTaaus 2) TUTUIOUHAS CTAINS

3anummre B OTBET LU(PHI, PACIIONIOKUB UX B TIOPsIJIKE, COOTBETCTBYIoIIeM OykBam: A b B
I'TE

22.YCTaHOBHUTE COOTBETCTBUE MEXY MPU3HAKOM raMETOr€HE3a U €0 BUIIOM:

K KaX/101 MMO3UIMH, JaHHOU B TIEPBOM CTOJIOLE, T010EpUTE COOTBETCTBYIOIIYIO TO3UIUIO M3
Broporo croinbua [IPUSHAKU TAMETOI'EHE3A BUJI TAMETOI'EHE3A

A) obOpa3yroTcs )KeHCKHEe TaMeThl b) 00pa3yroTcest My CKHe raMeThl

B) 00pa3yroTcst 4eThIpe MOJTHOIIEHHBIC TaMEThI

') oOpa3yroTcs oHa rameTa U TpH HallPaBUTEIIbHBIX TEJbIIA

J1) oGpa3oBaBiIecs raMeThl TOIBHKHBI

E) oOpa3oBaBimmecs: raMeTsl coAepkaT OOJBIION 3amac MUTATEIbHBIX BelecTB 1) oBoreHes
2) criepMaroreHes



3anummre B OTBET HU(PHI, PACIIONOKUB UX B TOPSJIKE, COOTBETCTBYIoeM OykBam: A b B
I'TE

23.PaccMOTpHTE NMPEATIOKEHHYIO CXeMY KilacCU(UKAIIMK YTIEBOI0OB. 3alIUIINTE B OTBETE
IIPONYILEHHBIA TEPMUH, 0003HaYEHHBIN Ha CXEME BOIIPOCUTEIbHBIM 3HAKOM.

24 BpiOepuTe Ba BEpPHBIX OTBETA U3 MATH U 3aIUIIUTE B TAOIHILy HU(PHI, 107 KOTOPHIMHU O
HU yka3aHbl. C IOMOLIbIO CBETOBOM MUKPOCKOIIUH B KJIETKE MOXKHO Pa3IMuUTh

1) puGocomsl 2) Bakyouib 3) MUKPOTPYOOUKH 4) KIETOYHYIO CTCHKY
5) sHIOIIA3MaTHYECKYIO CETh

25.BpibepuTe Ba BEpHBIX OTBETA U3 IATH U 3aIMIIUTE B TaOIMILy LHUQPBI, 107 KOTOPBIMU O
HU
ykazasbl. Kakue 3 nepeuncieHHbIX YTBEPKACHUNH OTHOCATCS K METOY MOAEIUPOBaHUsA?

1) Ucnionb3oBascs npu BeisicHeHnu cTpykTypbl JTHK.
2) [IpuMeHsiIcs TIPH OTKPBITHH PUOOCOM M MUTOXOHIPHIA.
3) Ucnonp3yercs npu co3IaHUU KCKYCCTBEHHBIX YCJIOBUH ISl BBIPAIIMBAHKS KJICTOK U TKaH
eil. 4) C noMoI1bI0 ATOr0 METO/Ia YCTAHOBJIEHA I10CIJIE0BATEILHOCTh peakuil JOTOCHHTE3A.
5) [IpumeHsieTcst Ipu YCTaHOBJICHUU POJICTBA JIFO/ICH.

JIns1 BBIMOJTHEHHWE 3TOM YaCTH 3aJIaHUSI UCIIOJIb3YUTE JOMOJHUTEIIbHBIN JIUCT
1.Kakue cpoiictBa JIHK moarBepskaaroT, 4To OHA ABJISETCS HOCUTEIEM T'€HETUUECKOU HH(OP
mamuu? Yacty 2

2. Onpenenute TN U (Ba3y JAeIeHUs KIETKH, N300pakE€HHOM Ha pucyHke. OTBET 000CHYHTE.
Kakue mpoiiecchsl mpoucxosT B 3Toi daze?

3. HaiiuTe Tpu ommOKH B IPUBEAEHHOM TEKCTE. YKaXUTE HOMEpa MPEeAIOKEHUH, B KOTOPBI
X clienaHbl oluoOKy, ucrpasbTe UX. (1)B mpoueccax apixanuss ¥ (oTocHMHTE3a B
KJIETKE YYacTBYIOT MMTOXOHJPMHM M XJOpPOMIacThl. (2)MUTOXOHIpUN —
SHEpreTUUecKue CTaHUMU KIeTKH. (3)B MUTOXOHIpHSIX NPOMCXOAUT aHa’poOHOE
OKHCIICHHE OpraHn4ecKUX BelecTB. (4)B npouecce apixanus npoucxoaut pacuienienue AT
@ u BbIIETICHUE

sHeprui. (5)POTOCUHTE3 COCTOUT U3 CBETOBOM U TeMHOBOH (ha3. (6)B cBeToBoii (haze sHepr
Ul COTHEUHOTO

cBeTa npeobpa3zyercs B sHepruto xumudeckux cBsizeii ATO u HAJI®-H. (7)B TemHoBOiI da
3¢ poTocuHTE3a MPOUCXOIUT (HOTOIN3 BOJIBI.

4.13BectHO, uTO Bee BuaAbl PHK cunTesupyrores na JJHK-

Mmatpuue. @parment mosiekynsl JIHK, Ha koTopom

cunresnpyetcsa yuactok TPHK, nmeer cienyronryro mociaeqoBaTeabHOCTh HyKICOTUA0B TTT
F'AAAAA IIT-

AIIT. YcranoBute HyKJICOTHAHYIO MocaeaoBaTenbHOCTh yaacTka TPHK koToperit cunTesnp
yeTcs Ha

nanHoM ¢parmenTte. Kakoit komon nPHK Oymer cooTBeTCTBOBATh IEHTPAIbHOMY aHTHKOIOH
y aroit TPHK?

Kaxkast amunokuciora 0ynet tpancnoptupobarhes 3toii TPHK? OtBer nmosicaure. Jlis perne
HUS 33J]aHus MC TOJIb3YHTE TabIuIly reHeTndeckoro kona. ['enernyeckuit kon (nPHK)
ITepBoe ocHoBanue Bropoe ocHoBanue Tpetbe ocHoBanue Y ®@en Den Jleit Jleit Jleit Jlei
Jleit Jleit ne Une Mne Met Ban Ban Ban Ban 1 Cep Cep Cep Cep IIpo Ilpo IIpo IIpo Tpe
Tpe Tpe Tpe Ana Ana Ana Ana A Tup Tup — — I'uc I'uc I'nu I'na AcH Ach JIuz JIuz Acn



Acn I'my I'nmy T" Iluc lluc — Tpu Apr Apr Apr Apr Cep Cep Apr Apr I'nu I'mu I'nmu I'mu vV
HATYHOATYHOATYIHOATYIOAT

5.ITo n300pak€HHON HAa PUCYHKE POJOCIOBHOW OINPENEIUTE U OOBSICHUTE XapaKTep HACIIE0
BaHUs MIPU3HAKa

(TOMUHAHTHBIA WM PELIECCUBHBIN, CIETICH HITH HET C TI0JIOM), BBIICJICHHOTO YEPHBIM I[BET
om. Onpenenure

TE€HOTHIIBI TOTOMKOB, 0003HaUEHHBIX Ha cxeMe Iudpamu 3, 4, 8, 11 u o0bsicHuTe HOpMHUPOB
aHUE UX TEHOTHIIOB.

HTorosas koHTpoOIbHAsI padoTa 11 kiaace
1 BAPUAHT
B yacTu A K KaxkaoMy 3a1aHUIO IPUBOAMUTCSH 4 0TBETA, O/IMH U3 KOTOPLIX BEePHBIH
A 1.Cpeou nepeuucienvix npumepos apomoppo3om s61semcs
1. Ilmockas ¢opma Tena y ckara
2. TloxpoBuUTenbCTBEHHASI OKpacKka y Ky3HEUHKa
3. UerblpexkaMepHOE CEpIE Y MTHII
4. PemyKius MAIEBAPUTENEHON CUCTEMBI Y TTAPa3UTUIECKIX YepPBEi
A 2. Buonoeuueckas 2680a10yusi — 9mMo npoyecc
1. UWuauBuayanbHOTO pa3BUTHS OPraHU3Ma
2. Hctopuueckoro pa3BUTHS OPraHUIECKOTO MHpa
3. DOMOpHOHAEHOTO Pa3BUTHS OpPraHU3Ma
4.  VYnydmeHus ¥ CO3IaHUsI HOBBIX COPTOB PACTEHHUI M MOPOJ KHUBOTHBIX
A 3.B omgem Ha ygeauuenue YUCIeHHOCMU NONYIAYUU HCEPME 8 NONYIAYUU XUUWHUKOS NPOUCXOOUM
1. VYBenuveHue 4nciIa HOBOPOXKICHHBIX 0CO0eH
2. YMeHbIIIEHHE YHUCIIa TI0JI0BO3PEIbIX 0cobei
3. VYBenuueHHe YMCIIa )KEHCKUX 0CO0eH
4. VYMeHbIIECHHE YHUCIIa MYKCKHX 0CO0er
A 4.K npuuunam 3K0102U4ecK020 KpU3UCa 8 COBPEMEHHYI0 SN0XY He OMHOCUMCS
1. PamumoHansHOE MPUPOJIOIIOTH30BAHUE
2. CTpouTenbCTBO IUIOTHH Ha peKax
3. CenbCKOXO03SHCTBEHHAS JESITEIFHOCT YeJIOBEKa
4. TlpoMpblluTieHHAs ACATEILHOCTh YeIOBEKa
A 5.0npedenennviii HABOP XPOMOCOM Yy 0COOEl OOHO20 BUAA CHUMAIOM KDUTNEPUEM
1. DwusnonornyecKuM
2. Mopodonoruueckum
3. T'eHernueckum
4. BUOXMUMHYECKUM
A 6. Ombop ocobeti ¢ YKIOHAOWUMUCA OM CPeOHell eIUUUNbI NPUSHAKAMU HA3bI8ATOM
1. JIBmxyumm
2. Meroguyeckum
3. Crabumm3upyrommm
4. MaccoBbsIM
A 7. Ocnosy ecmecmaennoco ombopa cocmasisem
1. MyTauuoHHBIN TpoLecc
2. Bunoo6pazoBanue
3. buonoruueckuii nporpecc
4. OtHOcUTeNbHAs IPUCTIOCOOIEHHOCTD
A 8. Ha xaxom amane 360m0yul 4ei06exa 8e0yuyio poib upaiu CoyudibHvle hakmopvl
1. JlpeBHeHmHX JIFOmCH
2. JlpeBHux monaei
3. Heangepranbues
4. KpomaHBOHIICB
A 9. Buoosas cmpykmypa 6uoceoyenosa ieca Xxapakmepusyemcs



SIpyCHBIM pacroioKeHHEM KHBOTHBIX
YnciioM 3KOIOrHYeCKUX HUII
PacnipenenenueM opraHiu3MoB B TOPH30HTAX Jieca
MHoroo6pazuemM oOUTAIOIIMX B HEM OPraHU3MOB
Al0. Buoeeouenm CYUMAIOmM OMKPLIMOU CUCMEMOLL, MAK KAK 8 HeM NOCMOSHHO NPOUCX00UM
1. TIlputok 3HEprUU
2. Camoperymsnus
3. KpyroBopot BerectB
4. bopnba 3a cymiecTBOBaHUE.

Eall S

B 3ananunsax B 1 — B 2 BeiOepuTe TpU BEpHBIX 0TBETA

B 1. K gpaxmopam 38oaroyuu omuocsam

Kpoccunrosep

MyTalnoHHBII IpoLecc

MoandukaunoHHy0 H3MEHYNBOCTD

N3zonanuto

Muoroo0pa3zue BUI0B

EctectBenHsIif 0TOOD

B2 Camopeeyﬂ;muﬂ 8 oKOCUCmeMe maueu nPosiGIAemcs 8 mom, 4mo

UHCcIeHHOCTh JIEPEBhEB COKPAIAeTCs B Pe3yJIbTaTe JECHOTO MoXKapa

Bouky orpaHHYMBAIOT POCT YUCIIEHHOCTH KaOaHOB

MaccoBoe pa3MHOKEHHE KOPOEIOB IPUBOIUT K THOENHN ePEeBLEB
UucneHHOCTh 0eOK 3aBUCUT OT ypoxKasi CeMSH elln

HOHYJ'IH]_[I/ISI Ka0aHOB ITIOHOCTBIO YHUUTOXACTCA BOJIKaMH

COBBI 1 JIMCUIIBI OTPAaHUYHMBAIOT POCT YUCIIEHHOCTH MBIIIEH

B 3aganusx B3 u B4 ycrtanoBUTe COOTBETCTBHE MEXKIY COAEP:KAHNEM MEPBOro U BTOPOro
CTOJI0LOB

B 3. ycmanosume coomseemcmeue mexcoy opeanusmMamu U HanpasieHusMu 360110yl

ST A WN P,

DU AWM,

OPI'AHU3MBbI HAIIPABJIEHNM S 3BOJIIOLINN
1. Crpayc amy A) Ouosoru4eckuii mporpecc
2. Cepas kpbica B) Guonoruueckuii perpece
3. JlomMoBas MBIIIb
4. CuneseneHble (IMaHOOAKTEPHN)
5. Open 6epkyT
6. VYccypuiickuii TUTP
B 4. Yemanosume comsemcemeue mescoy npusnaxamu omoopa u e2o suoamu
MMPU3HAKHU OTBOPA BUJ OTBOPA
1. Coxpanser ocobeli ¢ MONE3HBIMH B JAHHBIX YCIOBUSAX MPU3HAKAMHI A) ecTecTBEHHBII
2. 1IpuBOAMT K CO3aHUIO HOBBIX MOPOJ] KUBOTHBIX U COPTOB PACTEHUI B) uckyccTBeHHBIH

3. CnocoOcCTByeT CO3JIaHHIO OPTaHU3MOB C HY>KHBIMH YEJIOBEKY
a. M3meHenusmu
4. TlposBnseTcst BHYTPH THOIYJISIAN U MEXITY MOMYJISIIUAME OJHOTO BH/Ia
5. JleficTByeT B mpHpoe MUILTHOHBI JIET
6. IlpuBoauT Kk 0OpPa30BAHMIO HOBBIX BHIOB
7. IIpoBomuTcs 4eIOBEKOM
B 5. Yemanosume nocnedosamenvnocmes 06vekmos ¢ nacmouwHol nuwegol yenu
Tnsa
TTayx
Boxps kopoBka
I'pau
Jlucths pacTeHuit
B 6. — Yemanosume xpononocuueckyio nocie008amenbHOCMy anmpono2ene3a
1. Yenosek ymensiit
2. UYenoBek MpsIMOXOISIININ
3. Jlpuomnurex

A WN P,



4. Heangepraner

5. Kpomanpownerr.
C 1 YUncneHHOCTh MOMYJISIIUNA OKYHEH B pEKe COKpAIIAeTCs B PE3yJIbTATe 3arps3HEHUS BOJIbI
CTOYHBIMHU BOJIaMU, YMCHBIIICHUS YUCIICHHOCTH PACTUTEIBLHOSTHBIX PHIO, YMCHBIIICHUS COACPKAHUS
KHCJIOpOoJia B BoJie 3UMOi. Kakue rpymibl 5KOIOTrHYecKiX (aKTOPOB MPEJICTABICHBI B TAHHOM
nepevHe?
C 2. Yem npupoHast 3KOCUCTEMA OTIUYASTCS OT arpOdKOCUCTEMBI?

HTorosas koHTpOIbHAsI padoTa 11 kiaace
2 BAPUAHT
B yacTu A K KaxkaoMy 3a1aHUIO IPUBOAMUTCS 4 0TBETA, OIMH U3 KOTOPLIX BEePHBIH
A 1. Kaxou apomopgho3 cnocobcmegosan 8vi1xo0y NO380HOUHBIX HCUBOMHBIX HA CYULY
1. JKaGepHoe npixaHue
2. llosiBneHuEe KOHEYHOCTEH
3. Hanuuue no3BOHOYHMKA
4. TlosBieHUE IETOYHOTO ABIXaHUS
A 2. Obwyro meppumopuro, KOMopyro 3aHUMaem 6ud, HA3bLIBAIOM
1. Dkosornyeckor HUILEH
2. buonenozom
3. Apeanom
4. KopMoBoii TeppuTopHeit
A 3. Buomacca pacmenuil 8 OKeane yMeHbULAeMCSA HA 21YOUHe 8C1e0CmEUl
1. TloHwkeHus TeMrepaTypbl BOJIBI
2. VYMeHbIEHHUs OCBEIIEHHOCTU
3. YMeHbIIeHHS YHCIIa )KHBOTHBIX
4. YMeHbBIIICHUS TUTATENBHBIX BEIIECTB B BOJIC
A 4. Hapnuxoswiil 2¢hghexm na 3emne sedsemces ciedcmeuem NOSbIUEHUL 8 AMMOCpepe
KOHYeHmpayuu
1. Kucnopona
2. YTIEeKucioro rasa
3. Cepnucroro raza
4. TlapoB Bojbl
A 5. Vposenv opeanusayuu 110601l 182YWKY OCIPOMOPOOU
1. MonekynsipHO — KI€TOYHBIN
2. bBuocdepHo — Onornveckuit
3. llonmynsaumoHHO — BUAOBOU
4. Opranu3MeHHBIN
A 6. Konyenmpayuonnas GyHKyust #Cugo2o 6euecmsa OUochepvl 3akiouaemcst
1. B akkymymsauuu cOJTHEYHOH SHEPTHHU B mpouecce GoTOCHHTE3a
2. W30upaTenbHOM HAKOMJICHHH XHMHYECKHX 3JIEMEHTOB OpraHH3MaMu
3. KpyroBopoTe XWMHUYECKHX 3JIEMEHTOB, BXOJISIIUX B COCTaB OPTaHHU3MOB
4. TlepeHoce OpraHMYECKHX BELIECTB M SHEPTUU I10 LETSM MUTAHUS
A 7. Coenacno e3ensoam Y. [lapeuna pe3yromamom ecmecmeeHno2o omoopa A67saemcs
1. BsDKHBaHUE HanOOJIEE MPUCIIOCOOIEHHBIX 0CO0CH
2. T'nbenp HaMMeHee MPUCIIOCOOICHHBIX 0CO0CH
3. TlosiBneHue MprUCHOCOOIIEHHOCTH Y OPraHU3MOB
4. TlosiBneHre N3MEHYNBOCTH MIPU3HAKOB Y OPTaHU3MOB
A 8. Dnemenmaprvim mamepuaniom 0sl I80JIOYUU CLYHCAM
DEHOTHUITBI TPYIIIBI 0COOEH MOMYIALUT
['eHOTUTIBI OTAETBHBIX 0COOEH TOMYIIALNT
MyTaruu TeHOB y 0c0o0eH TTOMYJIAIIHN
Moaupukanuy TeHOTHIIOB Y 0c00ei MOMyJIAuU

Ll NS



A 9. Veenuuenue uucia uoos 6 gKocucmeme, 06]76130661H1/l€ pas3eenteileHHblx 1/;6}’161/7 numaHus,
APYCHOCNb — MO NPUSHAK

1.
2.
3.
4,

YcToWYNBOTO pa3BUTHS SKOCUCTEMBI

Ilepexona yCTOMYHUBOM SKOCUCTEMBI B HEYCTOUUUBYIO
OTMHupaHUs YIKOCUCTEMBI

CMeHBI OTHOM 9KOCUCTEMBI IPYTOi

Al0. YVxaxcume negeproe ymeaepoicoenue. OcmasieHHblUL Ye08EKOM AZPOYEHO3 SUDHEM, MAK KaK

1.
2.
3.
4.

KynbTypHbIE pacTeHHs BBITECHSIOTCS COPHAKAMH

OH HEe MOXKET CyIIeCTBOBATh 0e3 yIoOpeHnid 1 yXoaa

OH He BBIACPKUBAET KOHKYPEHIMH C €CTECTBEHHBIMHU OHOIICHO3aMHU
YcunuBaeTcsi KOHKYpEHIUS MEXKAY KyIbTyPHBIMH PACTCHUSMHU.

B 3apanusx B 1 — B 2 Boi0epuTe TPH BEPHBIX 0TBETa
B 1. Yemouuugvle 6uoceoyenosst xapakmepuzyiomcs

1. CnoXHBIMH MUIIEBHIMH LETSIMUA
2. IIpocTbIMH MUILEBBIMU LEISIMU
3. OTCyTCTBHEM BHIIOBOTO pa3HOOOpa3us
4. Hanuuuem ecTeCTBEHHOTO 0TOOpa
5. 3aBUCHMOCTBIO OT €SI TETBHOCTH YEJIOBEKa
6. YcTOHYMBBIM COCTOSTHHEM
B 2. IToueMy mOIMyNAIMIO CAUTAIOT €IUHUALICH IBOIOIIIH
1. B Heil nporcXoauT cBOOOAHOE CKpEIIMBaHUE
2. MHorue BUIBI COCTOST U3 Psiia OIS
3. Ocobu monymisaLuy MoIBEpraroTCs MyTalusIM
4. Ocobu nonyJssiuy UMEIOT Pa3InYHbIe IPUCTIOCOOICHHUS K cpeie OOUTaHHs
5. IlpoucxoanuT caMOpEeryssiuus YUCIEHHOCTH TOMYIISIUiI
6. Ilox BO31EHCTBHKM €CTECTBEHHOI'O OTOOPA B MOIYJISLIMH COXPAHSIOTCA OCOOH € TOJIE3HBIMU
MYTalHsIMU
B 3apanusx B3 u B 4 ycTtaHoBUTE COOTBETCTBHE MEKAY CO/lep:KAHNEM MEPBOro U BTOPOTo
CTOJI0L OB
B 3. Yemanoeume coomeemcmeue medncoy u0amuy UsMEHYUSOCU U UX XAPAKMEPUCTUKOU
XAPAKTEPUCTUKA UBMEHUMBOCTHU BUABI UISMEHUMBOCTU
1. U3meHeHue npu3HaKa UCUE3AET MOCIE NPEKPALLIECHUS A) Monudukanuu
JeHCTBUS BBI3BABIIETO €ro (haKkTopa b) myrtanun
2. W3MCEHEHHE BO3HMKAET BHE3AITHO
3. U3MEHEHHE UMEeT HeHalpaBJICHHbIN XapaKTep
4. BO3HHMKaIOIIee U3MEHEHHUE, KaK IPaBUIIO, COOTBETCTBYET
WU3MEHEHUSIM CPEJIbI
5. mposBisiecs y Bcex ocobelt Buaa
6. mposBIsSIETCS Y OTHENBHBIX 0CO0eH BUaa
B 4. Yemanoeume coomeemcmeue medicoy HanpasieHuamu 3600y uld U UX XapaKkmepucmuxkamu
XAPAKTEPUCTUKU HATIPABJIEHU A 5BOJIIOIINN
1. Pacmmpenue apeana A) buonoruueckuii
nporpecc
2. CHmKeHHe MPUCIIOCOOIEHHOCTH b) bruonornyeckwmii
perpecc
3. Bo3pacranue 4YHCICHHOCTH
4. YMeHbIIEHNE YHNCICHHOCTH
5. Ywmenspmenne paznooOpasus
6. VYBenuuenue pazHooOpasus

B 5. Yemanosume nocrneoosamenvuocms 00vbekmos 6 nacmouyHol nuuesotl yenu

A WN e,

Kyk xyxoxenuiia
Jluctes
I'ycenurpt

Coga

Cuunra.



B 6. Ycmanosume 6 kakoii xpononozuueckoii nociied08amenbHOCMu NOAGUIUCH OCHOBHbLE 2PYNNbl
pacmenuii Ha 3emie

I'osocemennsbie

[IBeTkOBBIE

ITamopoTHHKOOOpa3HBIC

IlcumoduTsr

. Bonopocnu

C 1. Kakoe 3Ha4eHne AJIs1 IBOITIOIUH UMEET W3OJISIIHS MTOTYIISIINAN?

C 2, [louemy pacteHus (TIPOTYIEHTH) CAUTAIOT HAYAIbHBIM 3B€HOM KPYTOBOPOTA BEIECTB H
MpEeBpalICHHUs SHEPTHH B 3KOcHcTeMe?

arwbdE
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