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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpamMmbl MO OHOJIOTMM 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 MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUSI 00 OOLIUX HENISIX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cneuuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOW IMPUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS UeJIOBEeUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJOXKEHUSIM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHOro npeamera «buonorus», omnpeaenser o00sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4éToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOIMKHM 00pa30BaTEIbHOIO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nporpaMme mno OHOJIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAIpPEIMETHBIM U MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
NeATEeTbHOCTH/YUEOHBIX JEHCTBUIM OOYYalOMIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHWW, CBS3aHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karoued MpUpOIHON cpene.
[ToaTomy Hapsiy ¢ M3ydeHHEM OOIIEOMOJIOTUYECKUX TEOPHi, a Takke 3HaHUM O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B MMOBCEIHEBHOM KU3HU ISl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucie: NpOoPUIAKTUKM HACJEICTBEHHBIX 3a00JIeBaHUN 4YelIOBEKa, MEIUKO-
TE€HETHYECKOTO KOHCYJIbTHPOBAaHU, 00OCHOBaHUS 9KOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JESITENBHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHME BHUMAHMS K MPUKIIATHON HANPABICHHOCTH
yaeOHoro npenMera «buosorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHHOTO OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOLIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSAM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYYHOW KapTHHE MHUpa, pacIIupseT U 0000IIaeT 3HAHUS O KUBOW mpupoje, eé
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, SKOJIOTMYECKOT0 MBIIUICHHS], IEHHOCTHOTO OTHOIIECHHS K )KUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydyenne Ouosorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAallMOHHBIX W HWH(MOPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY HJisi ONpPENEJEHUs MOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 10
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KHU3HU U MpaKTHUecKoM pesTenbHOCTH. Ocoboe MECTO B 3TOM cUCTeMe 3HaHWM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBaHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHE COJEp>KaHUS y4yeOHOro Marepuala B IMPOrpamMme IO
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOUINE COAEPKATENbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak



ouonoruueckas cucreMa», «CucreMa M MHOTo0Opa3ne OpPraHuYecKOro MHUpay,
«IBOJIOLMS KUBOU MPUPOIBI», « IKOCUCTEMBI U MPUCYIIIE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCITOJIB30BaTh ATH 3HAHMS JJIS TPAMOTHBIX JCHCTBHUH B OTHOIICHWH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

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

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIYKAIKUX OCHOBOM
s (popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MHUPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOMINXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3allNy;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIErO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbBITA, MOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre Yy OOydYalOIMMXCSd YMEHHA WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEel, COOJIIOICHUS STHUSCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsi TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

pUMEHEHUEe MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TTOBCEHEBHOM KM3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS OOS3aTEIBHBIM yUE€OHBIM TPEIMETOM, BXOJSAIIUM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTcs 68 yacoB: B 10 xmacce — 34 gaca (1 wac B Hexemo), B 11 kmacce — 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 (HOpPMUPOBAHMM COBPEMEHHOM HAyYyHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ixx. 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 peAMET U3ydeHus: ouonorun. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe01IeHOTUYECKu), OMoChepHBIil.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bosla 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelleCTB B kieTke. l[lomnepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmentsl — Owuonormdeckue Karanm3aTtopbl. CTpoeHue (QepmeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamussbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapuibl - (caxaposa, JaKkTo3a) U Mojucaxapuibl  (Kpaxmaj, TJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie xkucinotrel: JHK wu PHK. Hyxkneotuasl — MoHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

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

Knerka kak wnenoctHas xuBasg cuctema. OOmpe NpHU3HAKH KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTPOEHMSI MpOKapuoTHuecKkoil kietku. Knetounas creHka Oakrepuil. CTtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomeMOpanabie opraHounbl kinetku: OIIC, ammapat Tonbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[IpoucxoxxkneHne MUTOXOHApHM u Tactuia. Bunel minactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTuKU. QyHKIUKU OPraHOUI0B KIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIuia3Ma, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCTpauu:

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

Huarpammel:  «PacnpenenieHue XMMHYECKUX DJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIEY.

Tabmuupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb), «bruocunres 6enkay, «CTpoeHne MOJIEKYJIbl OesKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue Mosiekysibl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MNPOKAPUOTUUECKON KIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

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

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOEHHS KJIETOK pacCTEHUH,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OTHICAHUEY.

Tema 4. ’/KusHeneATeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOGHBIN U rereporpodHsbiii. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycnoBuii cpeqpl Ha (OTOCHUHTE3 U CIIOCOOBI MOBBIIICHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

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

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIJIETKE. OTalbl HHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenune u ero Buubl. KuciopogHoe OKHUCIEHHE, WIH KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECcKoro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JJHK.
Peanuzanus reHetudeckoil uHpopManuu B KJIETKe. ['€HETHYECKH KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢hopmbl sxu3HU — BUpychl. Uctopust oTkpeitust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMOHCTpaum:

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

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

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHue KIeTKn», Moaenb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTaHU3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM HAa0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  HUHAUBUIAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BHOOrMYECKU CMBICT MUTO34.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JIJIS CEJIEKIINU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKM U sSIMYHUKUA. OOpa3oBaHHE W PA3BUTHE IOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOTeHe3 U OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPUOHAIBHOTO Pa3BUTHA: MpsIMOE, Hempsimoe (IMYMHOYHOE). BrusuHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpOICTBa.

Poct u pasButue pactrenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy MLBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «J/lenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meino3y», «IIpsmoe u HEnpsiMoe pa3BUTHEY, «['aMeToreHe3 y MIEKONUTAKIINX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmaTo30H/1bI
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJeNb-alIuInKauus «J/legeHue KIEeTKu», MOJIEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopatopHas pabora Ne 4. «/3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HaciieACTBEHHOCTh U K3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHeTuku. Mlctopus pa3BUTHs reHETUKU. Pob nutoiaoruun
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonorubpuHoe CKpeluMBaHue. 3aKOH €IWHO00pa3usi THOPUIOB TEPBOTO
nokoyieHusA. IlpaBuno JOMHUHMpPOBaHMWS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynuctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JIUTHOPUHOTO  CKPEIIMBAHUS.
AHanuzupytouiee ckpeumpanue. Mcnonb30BaHrne aHATU3UPYIONIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHUIO I'eHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHITOBEpA.

XpOMOCOMHasI TEOPUS HACJIEACTBEHHOCTHU. [ €eHETHUECKUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbl. ['omorametrnele M rereporaMeTrHeie OpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTUA. MyTaImoHHas U3BMEHUYMBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U Mpu4MHbI MyTaluid. MyTtareHHble (aKTOPHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECAIOTHUYCCKUM, OIM3HCI[OBEIN, IINTOTCHETHISCKUM, OMOXUMUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACJIEIACTBEHHOM MPEeApacCHOOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTanud. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPHIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUY U JICUEHUU TEHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JlemoHncTpanum:

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

Tabmuiet u cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
UTOTCHETUYECKAsd OCHOBa», «3aKOH pACHICIUICHUS W €ro LHUTOT€HETHYECKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTomorunyeckue OCHOBBI  JUTHOPUIHOTO CKPEILLUBAHUAY, «Meiiosy,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «le€HeTHYecKkue KapTbl pACTEHUM,
JKUBOTHBIX U YEJIOBEKa», «l'€HeTHMKa moJyia», «3aKOHOMEpPHOCTU HacCIEIO0BaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas W3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MojAeIU-anmIuKau «MOHOTHOPUIHOE CKpEITUBAaHUE),
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bopMBbI KpBUIBEB U OKPACKH Tema), repoapuit «I'opox mOCEBHOM.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGoparopHass pabotra Ne 5. «M3yueHue pe3yapTaTOB MOHOTHOPUAHOIO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

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

JlaboparopHas padota Ne 7. «AHanu3 myTauuil y Apo30Quibl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME W aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Centekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBumoBa 0 I1eHTpaXx MPOUCXOXKIEHUS U MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MaccoBbI U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rubpummuzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE TOJMIUIOUIOB. JIOCTMIKEHMsI CEINEeKIUU paCTEHUM, KUBOTHBIX W
MHKPOOPraHU3MOB.

broTexHoJOrus Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KJyloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIILCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckne W dTtudeckue  mnpoosmembl. MO - reHeTruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. WM. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBaHOB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJIsIKH TUIOJOB U KOPHEIIJIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHKEHHUS CEJEKIMH PAcTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusHuEe >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBuzerenbcTBa HBOMONUU. [lameoHTOIOrMYECKHE: TOCIEI0BATENBHOCTD
MOSIBJICHUSI BHJIOB B MAJICOHTOJOTUYECKON JIETOMUCH, MEPEeXOAHbIe (OPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJNEKYISIPHO-OMOXMMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHas Tteopuss Y. JlapBuna. [Ipeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIME CHUJIBI SBOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEOMpENeEHHAsT W3MEHUYMUBOCT,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MuxkposBosorus. [lomysius kak eIMHUIA BUAA U DBOJIOIUU.

JBrokymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B IpupoAe. MyTalmOHHBINA
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoMtoUUU. [Ipumepsl
MPUCIOCOOJICHUI Y OpraHu3MoB. ApoMopd03bl U UIMO0AJANTAI[UH.

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

MaxkpoaBomorusi.  PopMbl  IBOMIONUU:  (uIIeTUYECKAs, JHUBEPreHTHas,
KOHBEpreHTHas1, napasuiesbHas. HeoOpaTtuMocTh 3BOIIOLHUU.

[IpoucxoxieHne OT HeCHeNHaIM3UPOBAHHBIX TpeakoB. [Iporpeccupyronias
crieruanu3anys. AJanTuBHAs paguarus.

JleMoHCTpPaUM:



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

Tabmuib! u cxembl: «Pa3BuTre opraHnyeckoro Mupa Ha 3emiiey, «3apoIbIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTEY, «Apomopdo3by, «Umnoamantammmy, «OOmIas aereHepanusy,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMIECKOE BUI000pa30BaHUE .

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPAaCKH,
Ha0Op IUTOMOB U CeMsH, KoJuteKiusi «[IpuMepsl 3alUTHBIX MPUCIIOCOOJICHUN Y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoBHOr0 MO3ra T0O3BOHOYHBIX).

buoreorpadguueckass kapra wMupa, Koiiekius «DOpMbl COXpPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BJaxHble Tmpemnapatbl «Pa3Butue HacekoMmoro», «Pa3Butue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu GOpMbI KPbLILEB U
OKpacKH TeJna).

JlabopaTopHbie U NpaKTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(POIOTHUECKOMY
KPUTEPHUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBLHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHaydHble TpeACTaBICHUS O 3apOXKICHUM >KU3HU. HayudHble THIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMHs. XHUMHUYECKas
HBOMIONUSL. AOMOTEHHBIM CHHTE3 OPTraHUYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCMEepUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOU IBOIIOIMK. HavaabHbIe 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. [IepBbie KIETKM W HX DBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpel. Ilaneosoiickas spa u €€ Nepuoabl: KEeMOPUUCKU,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

KaiiHo3oiickas »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa U IeoJIOTMYEeCKUX mnpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

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

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakrtopbl) — aHTpomoreHe3a.  HacneacTBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HHU,
W3rOTOBIIEHUE OPYAUI TPpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHblii. HaXxonku HCKONaeMbIX OCTaTKOB, BpeMs CYLIECTBOBaHMs, 00JacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3maTcko-aMepukaHckas).  YUepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHOBeHHe COJIHEYHOM CHCTEMEBI», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE aHAaTOMHUYECKHMX 4YEpT CTPOEHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTUYECKUX  HAXOAOK  MPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue moam», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTalblla, KPOMAaHbOHIIA), CIICTIKH WIU
U300paKeHHUs] KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMaeMbIX OCTATKOB PacTCHHUU U
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKOoJNOorus KaK HayKa. 3ajauu U pa3feibl 9KOJOTHUA. MeToabl S3KOJIOTUYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

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

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnotuyeckue, OWMOTHYECKHE U AaHTPOIOTreHHbIe. JleHCTBHE SKOJOTHYECKHUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[TpucniocoOnenust OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOMO03 U ero (opmel. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapPaKTEPUCTUKU momyjsaund. OCHOBHBIE IIOKA3aTENH
NOMYJSLMNA: YHCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHncTpanum:

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

Tabnmunpl u cxemsl: kapta «lIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJSAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtopnas pabota Ne 3. «Mopdonoruueckne 0COOEHHOCTH pacTeHUN U3
pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

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

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumenas). Buapl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTBI, peaylleHTbl. KpyroBopoT BeIlleCTB U MOTOK SHEPIHUU B IKOCHUCTEME.
Tpoduueckne (muimeBbie) YPOBHU OKOCHUCTEMBI. [luimeBbie Iemu W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M pEK. DKOCHCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBI. J{MHaMHuecKoe paBHOBECHME W OOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BEemIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoja,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Omocdepsl. OCHOBA pallMOHAIBHOTO
yIOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocThxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPONIOTEHHbIE  BO3JECWCTBHS HAa NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX BOoA», «[louBa — BakHeMIIasi cocTaBisioIIas
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3GdexT», «DaKkTOphI
pPaMOAaKTUBHOTO 3arpsizHeHus Ouocdepb», «Oo0mas crpykrypa Ouochepbi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

O6opynoBanue: Mojaelb-anrukamnus « TUnudHbIe OMOILIEHO3bI», TepOapwHii
«PacturenbHBIe COOOIECTBaY, KOUICKINH «bHOIeHO3», «BpeauTenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTEeHUH W
JKUBOTHBIX, MPUHAICKAIINE K PA3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnasa knura Poccuiickoii ®enepauuu, H300paKEHUs OXpPaHAEMbIX BHJIOB
PaCTEeHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

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

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE PE3ynbTaThl OCBOEHUS mpeaMeTra «bruonaorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon depepanuu, MpUposie U
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOCXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOTr0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



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

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIbLHOIO
OTHOUIIEHUSI K MHEHHIO OINIMOHEHTOB TMpH OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXXEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIE€pPE]l
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

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

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXKEeHHMIO M 3ammuTte OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3/IEUCTBHUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJAX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

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

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TPaBWJI WU HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHWE IICHHOCTHM TPaBUJ HHAMBUAYAIbHOTO M  KOJUIEKTHBHOTO
0€3011acHOT0 MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 30POBBIO U KU3HU JIOCH;

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

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Yy, OCO3HAaHNE IIEHHOCTH MacTepCTBa, TPY10It00ue;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIHHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

UHTEpEC K pa3nu4yHbIM cdepaMm mpodecCHoHATbHON JesTeIbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIIaHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIICHHWE K MPHUPOJE KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB H OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKaIOIIEH CPEIbl;

OCO3HaHHUE TI00AIBHOTO XapakTepa JKOJOTUYECKUX MpoOJieM M MyTed HxX
peleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCHUCTEM, OrOochephl);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEX  OKPYKAOLIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO SKOJOTMYECKOrO0 MBIIUICHUS, YKOJIOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN JEATENBHOCTH DKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUaJore
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOW KYJIBTYpPbl KakK CpEICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpeACTaBICHUsT 00 OKpYXKaloleM MHpPE KakK O €AUHCTBE MPUPOJbI, YEIOBEKA U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypCHbie  MPOOJIEMbl  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3YyYEHUU OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C 1IeJIbIO TOJYUYEeHHUSI IOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHIAUBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaTbl OCBOEHMsI yuyeOHOro npeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, sIBICHUE, MPOIIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

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

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

MertanpeameTHble pe3yNnbTaThl OCBOCHHS INPOTrpaMMbl CPETHETO OOIIETo
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

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

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIEC NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapamMeTpbl W KPUTEPHUH UX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

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

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TaKK€  MNPOTHUBOPEUMI  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3iIM4YHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU TOCTEACTBUN ACSITEIbHOCTH;

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

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMuHbIe BUABI JCSATEIBHOCTH IO TMOJYYCHHUIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOPMYIUpPOBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTEIbHOMU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI JJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS,;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBIISITh LEJIECHANPABICHHBIA MMOUCK MEPEHOCa CPEICTB U CHOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WU, TpeyiaraTh OPUTHHAIBHBIE TOIXOABl U pEIIeHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABJICHHS], KPUTUIECKHU OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

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

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

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONBb30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  pacloO3HAaBaHWS W 3alUTHl  WHOOpMAIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JMAJIOTE WJIM JIMCKYCCHUU MO CYIIECTBY OOCYXJIaeMoil TeMbl (YMEHUE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Gopme hopMynupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpU pelIeHUU OUOIOTUYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHW30BBIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMIA pe3yNbTaT MO pa3padOTaHHBIM KPUTEPHSIM;

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

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranu3anusi:

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

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

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJIATh IUIAH pEIICHHS NpoOsieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CUTYyalllsIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh MPUEMBI peQuieKCHUM AJisi OLEHKU CUTyallld, BhIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATbh MOTHBBI W apryMEHTBHl APYIMX IIpM AHAIN3E pe3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OcBoeHHs mporpammbel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI EUCTBHI 1O OCBOCHHIO, HHTEPIIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUU B PA3jIMYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHHUs ydeOHOro mpeamera «buomorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTHh 3HAHUNA O MECTE U POJIM OMOJOTUU B CUCTEME HAyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA JJIs PEIICHHS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
JKWU3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0oOMEH BeElIeCTB U IpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasI OpraHu3alsl *KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKLNs), HACIEACTBEHHOCTh, N3MEHYMBOCTD, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 LeHTpax MHOTooOpas3usi u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  3KCHEPUMEHTa,  BBIABM)KEHHE  TUIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYE€HHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IMPOKApPHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NMPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, HWHAUBUAYAJbHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obOecredeHus Oe30MacHOCTH CBOETO 3I0POBbsl U 3I0POBbA
OKPY>KaIOIIUX JIIO/ICH, COOIOIEHUSI HOPM IPaMOTHOTO MOBEJCHHS B OKPYXKAIOICH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE TE€HETUYECKHE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBaHMsI IJIsl MpeCKa3aHUsl HAacJIeJOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIMIOIATH
MpaBuiia Mpu padoTe ¢ ydeOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHU B OHOJIOTUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHbBl MHpAa M HAYYHOTO MHPOBO33PEHHS, O BKIJIAJIe POCCUUCKHX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHOJOIMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJISALKSA, TeHO(OH, 3BOIIOIMS, ABIKYIINUE CUJIbI ((DaKTOPbHI) IBOIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas TMpamMua, OMoreoleHos3, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME TEeOopuu (IBOMIOLNUMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DBOJIONWHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIy HCCICIyeMbIMH BEIIMUYMHAMU, OOBSICHCHHE IOTYYCHHBIX
pPE3yNbTaTOB, UCIOJIb30BAHHBIX HAyYHBIX MOHSATHH, TEOPWA W 3aKOHOB, YMCHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B M HKOCHUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPTMM B DKOCHUCTEMAax, AHTPONOTEHHBIX HW3MEHEHUH B
HKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1enplo obOecriedeHus 0e30MacCHOCTH CBOETO 3J0POBbsi U 3JI0POBbS
OKpPYXAaIOLUX JOJEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

YMEHHUE peliaTh JIEMEHTApHbIE OMOJIOTMUECKHUE 3a/1aud, COCTABISATH CXEMbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMaxX (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padoThl, COOIMHOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh M HWHTEPIPETHPOBATH HWHOOPMAIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINH, HAYYHO-TTOMYJIIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE THMCHMEHHBIC M YCTHBIE COOOIICHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Nen/m | HaumeHoBaHUe Pa3/iesioB H TeM KoanuyecTBo yacoB DJIeKTPOHHbBIE
MPOrpamMmbl Bcero Kontpoabsusbie | IlpakTnyeckue | (uudponbie)
padoThbI padoThbI o0pasoBare/IbHbIC
pecypchbl
1 Buonorus kak Hayka 2 0.5 Bu6muotexa [JOK
https://m.edsoo.ru/7f41¢292
2 JKuBble cucTeMbl U UX OpraHu3anus 1 bubnmnoreka HOK
https://m.edsoo.ru/7f41¢292
3 XHUMHYECKUH COCTaB M CTPOCHUE KIECTKU 8 1 bubnmnoreka [HOK
https://m.edsoo.ru/7f41¢292
4 KuzuenesreabHOCTb KJIETKU 6 bu6nunorexa [IOK
https://m.edso0.ru/7f41¢c292
5 PasmHOXeHHe 1 HHAUBHUIYaIbHOE Pa3BUTHE 5 1 bu6nuorexa [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTH M N3MEHUYNBOCTH 8 15 bu6nuorexa [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3mMoB. OCHOBBI 3 bubmuoreka [JOK
OMOTEXHOJIOTUH https://m.edso0.ru/7f41¢c292
8 PeszepBHOE BpeMms 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4



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

11 KJIACC

Ne n/m HanmenoBaHmue pa3jiesioB U TeM KouuyecTBO 4acoB DJIeKTPOHHbIE
NMPOrpaMmabl Bcero Kourpoabubie | IlpakTtuyeckue | (uudposbie)
padoThI padoThI o0pa3oBaTte/ibHbIE
pecypchbl
1 DBONIOLMOHHAS OHUOJIOTHS 9 1 bubnunoreka LIOK
https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHHE M pa3BUTHUE )KU3HU Ha 9 0.5 bubnmnoreka [HOK
3emuie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpyXkarolas cpeaa 5 1 bubmuoreka [IOK
https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa 1 3KOJOTHUSCKHE CHCTEMBI 9 bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74
5 PezepBHOE BpeMms 2 bubnmnoreka [HOK
https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka Kouun4yecTBo yacos Hara DJIeKTPOHHbIE
n/n Bcero Konrpoabnbie | IlpakTudeckue | HM3y4dyeHus | uudposblie
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsbl
1 buonorus B cucreme Hayk 1 bubmumoreka [IOK
https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
2 MeTo1pl TO3HAHUS KUBOW TTPUPOIBI. 1 0.5 bu6mmoreka [IOK
[TpakTuueckast paborta Ne 1 https://m.eds00.ru/863e6122
«Hcnonb3oBaHue pa3IMuHbIX
METO/IOB MPU U3YYCHUHU
OMOJIOTMYECKUX 0OBEKTOBY
3 buosiornueckue cucremsl, MpOUECCHI 1 bubnuorexa [JOK
U UX U3Y4CHHE https://m.eds00.ru/863e6564
4 XUMHYECKUH COCTaB KIIeTKH. Boja u 1 bu6mmoreka [JOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
5 benku. CoctaB u cTpoeHue 6eJIKoB 1 bubnuotexa [JOK
https://m.eds00.ru/863e6b72
6 depMeHTbI — OHOJIOTHYECKHE 1 0.5 bubnuoreka [IOK
kaTanu3aropsl. JlaboparopHas https://m.eds00.ru/863e6b72
paborta Ne 1 «M3yuenue
KaTaJIMTUYECKON aKTHBHOCTH
(dbepMeHTOB (Ha MpUMepe aMHIIa3bl
WJTH KaTajasbl)»
7 VYraeBospl. JIunuas 1 bubmuorexa [JOK
https://m.eds00.ru/863e6870
8 HyxknennoBeie kucinotel. ATO 1 bubnmuotexa [JOK



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

https://m.edsoo.ru/863e6d5c¢c

9 Uctopus u MmeToabl U3ydeHUs bubmuorexa [JOK
kiieTku. Kierounas teopust https://m.eds00.ru/863e6e88
10 KneTka kak menocTHast KuBast
cucrema
11 CtpoeHue 3yKapuoTHYECKOI 0.5 0.5 bubmumorexa [IOK
kieTku. JlabopaTtopHast paborta Ne 2 https://m.eds00.ru/863e6ff0
«/I3ydeHne CTpOeHNUs KIETOK https://m.edso00.ru/863e716¢
pacTeHui, >KUBOTHBIX, TPHOOB U
OakTepuii Mol MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIpenapaTax 1 ux
OTIHCAaHHE»
KonTposbnas padora Ne 1
«CTpoeHHe KJIETKW».
12 OOMeH BeleCTB WK META00IN3M bu6mmoreka [IOK
https://m.eds00.ru/863e766¢
13 ®doTtocuHTe3. XEMOCHHTE3 bu6mmoreka [IOK
https://m.eds00.ru/863e7c98
14 DHepreTuyeckuii o0OMeH bubnnoreka [JOK
https://m.edso0o.ru/863e7aae
15 JKuznenHbIil UK kiaeTku. Jlenenue 0.5 bubnuotexa [JOK
KJeTku. Muros. JlabopaTopHas https://m.edsoo.ru/863e7dc4
pabora Ne 3 «HaGmronenue MuTo3a B
KJIETKaxX KOHYMKA KOpeIIKa JIyKa Ha
TOTOBBIX MHUKpOIIpEnapaTax»
16 Bbuocunres O6enka. Peakius bu6mmoreka [JOK
MaTpUYHOIO0 CUHTE3a https://m.eds00.ru/863e796e
17 Tpaucasius — OnocunTres Oenka bubnnorexa [JOK
https://m.eds00.ru/863e796e
18 Hexknerounsie ¢popmbl )KU3HU — bub6nuorexa [IOK



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

BUPYCBI https://m.eds00.ru/863e7540
19 @®opMbl pa3MHOKEHHUSI OPraHU3MOB bubmumoreka [IOK
https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
20 Meiio3 bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4a
21 OO0pa3oBaHue U Pa3BUTHE MOJIOBBIX 0.5 bubmuorexa [JOK
KJIeTOK. OII040TBOPEHHUE. https://m.edsoo.ru/863e81b6
Jlaboparopnas pabota Ne 4
«M3yueHune cTpoeHUs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»
22 WNunuBuayansHoe pa3BUTHE bubnnorexa [JOK
OpraHU3MOB https://m.eds00.ru/863e8436
23 ['eneTnka — Hayka o bubnuoreka [IOK
HACJIE€OCTBEHHOCTHU U U3MEHYNBOCTHU https://m.edsoo.ru/863e86f2
24 3aKOHOMEPHOCTH HACIIEN0BaHUs bubnuoreka [IOK
MPU3HAKOB. MOHOTHOpUIHOE https://m.edso00.ru/863e8878
CKpEIINBAHHE
25 JurnbpuaHoe cKpemmuBaHue. 3aKoH bubnuotexa [JOK
HE3aBHUCHMOTI'0 HacJIeJOBaHHUs https://m.edsoo.ru/863e89a4
MPU3HAKOB
26 CrenneHHOe HacJIeqOBaHUE 0.5 bu6mmoreka [JOK
npusHakoB. JlaboparopHas paboTa https://m.eds00.ru/863e8c60
Ne 5 «M3yuenune pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpPOIIpErapaTaxy
27 I'enetuka moma. HacimenmoBanme bu6mmoreka [JOK

MMPU3HAKOB, CHICIIJICHHLIX C I1OJIOM

https://m.eds00.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
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28 M3menunBocTh. HenacnencrBeHHas 1 0.5 bubmuorexa [JOK
U3MEHYMBOCTD. JlabopaTopHas https://m.edsoo.ru/863e8efe
pabota Ne 6. 3yuenue
MOIM(PUKAITMOHHOW U3MEHUYUBOCTH,

MOCTPOCHUE BapHALIMOHHOTO Psijia U
BapHUAIMOHHON KPUBO»

29 HacnencrsenHas 13MEeHYUBOCTb. 1 0.5 bu6mmoreka [IOK
Jlaboparopnas pabora Ne 7. https://m.edsoo.ru/863e8efe
«AHaNM3 MyTayi y 1po30Q sl Ha
TOTOBBIX MUKPOIIpETapaTax»

30 I'enetnka yenoBeka 1 bubmmoreka [JOK

https://m.eds00.ru/863e8d78

31 Hrorosasi koHTpoJIbHaAsI padoTa 1 0.5
O6006menne o Teme
«HacnencTrBeHHOCTE U
W3MEHYUBOCTh OPTaHU3MOB

32 Cenexknuus Kak HayKa ¥ IPOLECC 1 bubnuoreka [IOK

https://m.eds00.ru/863e9214

33 MeToabl U JOCTHKEHUS CEJIEKIINU 1 bu6mmoreka [JOK
pacTEeHUN U KUBOTHBIX https://m.eds00.ru/863e9214

34 brortexHonorus kak orpacib 1 bubnuoreka [IOK
MPOU3BOACTBA https://m.eds00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I1O 34 1 4

[TPO'PAMME



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

11 KJIACC

Ne Tema ypoka KounyecTBo 4yacoB Hara DJIeKTPOHHbIE
n/n Bceero Kourpoabnbie | IlpakTtuyeckue | H3y4dyeHus | uudposblie
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypcsbl
1 OBOJIIOLUSA U METOABI €€ U3YyUEHUS 1 bubmumoreka [IOK
https://m.edso00.ru/863ea20e
2 Hcropust pa3BUTHS IPEACTABICHHUI 1 bubnnoreka [JOK
00 »BOJIIOLINN https://m.eds00.ru/863e9570
3 MukposBoIIOLUS 1 bubnuorexa [JOK
https://m.edso0o.ru/863e9cle
4 [Honmynsus kak 31eMeHTapHast 1 0.5 bubnnorexa [HOK
€JIMHHIIA BUJIA U SBOJIFOLUH. https://m.eds00.ru/863e99c6
JlabopaTtopnast pabota Ne 1
«CpaBHEHHE BUJIOB 110
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 JIBroky1ue cuibl (3J1eMeHTapHbIe 1 bubnuoreka [IOK
(baKTOpBI) IBOJIOLUH https://m.edsoo.ru/863e9da4
6 EctecTBenHsbIit 0TOOp 1 €ro popMbl 1 bubnuoteka [JOK
https://m.eds00.ru/863e9ed0
7 Pe3ynbrarel aBontonuu: 1 0.5 bubnuoreka [IOK
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U https://m.edsoo.ru/863e9fde
BHU1I000pa3zoBanue. JlaboparopHas
pabota Ne 2 «Onucanue
MIPUCTIOCOOIEHHOCTH OpraHu3Ma U
e€ OTHOCHUTEIILHOTO XapaKTepay
8 Hamnpasnenus u nytu 1 bub6nuorexa [IOK
MaKpO3BOJIOIHN https://m.edsoo.ru/863e9cle
9 HeoOpaTuMoCTh 3BOJTIOITUN 1



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
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10

Ucrtopus xu3nu Ha 3emiie U METOIbI
€€ u3ydyeHus

11 ['unore3b! NpOUCX0KIEHUS )KU3HU bubmumorexa [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 Pa3zButne xu3HM Ha 3eMIie O Ipam bubmuorexa [JOK
U IIeproJiaM https://m.edsoo.ru/863eat6hbe
13 OCHOBHBIE 3TaITbI BOTIOIUU 0.5 bubnmoreka [JOK
PaCTUTENIBHOTO U )KUBOTHOI'O MUpa. https://m.edso0.ru/863ea8hc
[IpakTuueckast padora Ne 1
«M3y4yeHnne uCKomaeMbIX OCTaTKOB
pacTeHUi U )KUBOTHBIX B
KOJUTCKIIHSX )
14 CoBpemMeHHas cuctema bubnnoreka [JOK
OpraHUYEeCKOIro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YEJIOBEKA bubnuorexa [JOK
(aTpOTIOTEHE) https://m.edso00.ru/863eac2c
16 Jswxymue cuibl (paxTops) bubnuotexa [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUN YBOIIOLIUHA
YeJIoBeKa
18 Yenoseueckue packl U NPUPOIHBIE bubnnoreka [JOK
aZlanTanuy 4esI0BeKa https://m.edso0o.ru/863eaea2
19 Peseprubiit ypok. O600111eHIE TIO
TeMe «BO3HMKHOBEHHE U pa3BUTHE
KHU3HHU Ha 3eMiie»
20 OKoJorus Kak HayKa
21 Cpenpbl 0O0uTaHUs U SKOJIOTHYECKHe bubnnoreka [JOK
(bakTopsI https://m.edsoo.ru/863eafec
22 AbGuotnueckue GpakTopsl. 0.5 bubnnorexa [JOK

https://m.edso0.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

JlaGopaTtopnast pabora Ne 3.
«Mopdonoruueckne 0COOEHHOCTH
pacTeHUM U3 pa3HbIX MECT
oburtanus». JlabopaTropHas pabora
No 4. «Bnusinue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCay

23 buotnueckue GakTopsl bubmuorexa [JOK
https://m.eds00.ru/863eb348
24 DKOJIOTMYECKUE XAPAKTEPUCTUKHI 0.5
nomnyisiiun. [Ipaktndeckas padora
Ne 2 «[loncuét mIoTHOCTH
TIOTYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
25 Coo0rmiecTBa OpraHu3MOB — bubmmoreka [JOK
OuoLeHo03 https://m.edsoo.ru/863eb46a
26 DKOJOTUYECKHUE CUCTEMBI bubmuorexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
27 OCHOBHBIC TIOKa3aTeIN SKOCHCTEMBI. bu6mmoreka [IOK
OKOJIOTHYECKUE MUPAMUIBI. https://m.edsoo.ru/863eb5fa
CsaoiicTBa 3xocucteM. Cykneccus
28 [IpupoHbIE Y5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rnobanpHas bubnuoreka [IOK
IKOCHCTEMA 3EMJIIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnuotexa [JOK
ouocdepsl https://m.eds00.ru/863ebd16
32 YenoseuecTBO B brochepe 3emin
33 CocyiecTBoBaHUE TPUPOJIBI U bubnmoreka [JOK
YeoBeYecTBa https://m.edsoo.ru/863ebale
34 PesepBHBIit ypok. O0001IIEHNE 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

«Coo0111ecTBa v DKOJIOTHUYECKUE

CHUCTCMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 0 2.5
I[TPOT'PAMME

5. Onucanune y4e0OHO-MeTOHYECKOT0 U MATEPHATbHO-TEXHHYECKOT0 00ecneyeHns 00pa30BaTeJbHOI0 Mpoiecca




Kabunet o60pynoBan HEOOXOIUMOM MeOECIIbIO, PAKOBUHOM, TOCKOH, MyabTUMeauarpoekTop, I1K, sxpan.
[lepedyeHp JeMOHCTPALIMOHHBIX MaTEPHAJIOB, JIAOOPATOPHOE 0OOPYAOBAaHHUE, IOCY 1A, MaTEPHUAIbl YKa3aHbI B TACIIOPTE KaOUHETa OMOJIOTHH.

Ilepeyennb ocHameHusi kabnHeTa OMOIOTHHU
HartypaJjibHble 00beKTbI

KomruiekTel MUKpoOIIpenapaToB

Komnexuun

Mopenu

IIpudopsbi

Pazoamounsie

Jlyna pyunas

Mukpockon

[Tocyna v npuHaUIKHOCTH AJIS ONBITOB

Jlemoncmpayuonnuoie

Habop xuMuueckoi mocyibl ¥ MPUHAIICKHOCTEH 110 OMOJIOTUH ISl IEMOHCTPAIMOHHBIX paboT
HITatuB nabopaTopHbIi

Jlabopamopnuvie

Habop npenapoBaibHbIX HHCTPYMEHTOB

Habop xumuueckoi mocypl U MpUHAIIEKHOCTEN 11 1a00paTOpHBIX padoT 1Mo Ouonoruu
CnuproBka 1abopaTopHasi JuTas

Jluoakmuueckue mamepuanot

Pazgen «O6mmas ononorus» 10 kirace

Taonuuwt

Paznen «O6mas 6uoaorus»



YuyeoHo-
MeToAnuYecKast
JurTeparypa
(pexoMeHI0BaAHHAS)

JlonoiHUTeILHAS JTUTEpaTypa
AJISl yYUTeIs U 00y4aromuxcst

Iugpossbie pecypcesl
HNHuTepHer pecypcesl

CnpasoyHo-
HH(pOpPMaLOHHbIE,
KOHTpoOJIMpYyomme u
Npoyre KOMNbIOTEPHbIE
NPOrpaMMmblI

buomnorms, 11 kiacc.
YyeOHuK U1
0011e00pa3oBaTeIbHBIX
opranu3anuii. bazoBblii
ypoBeHb. [lox
penakuueit J[.K.
bensesa u I'.M.
Hpmmmuina. M.,
«IIpocsemienuey, 2022

[Iporpamma kypca «buonorus. 10
KJ1acc, 0a30BbIi ypoBeHbY», U3
coopuuka [".M./Ipimiuil,
0.B.Cabnuna «buomnorus.
IIporpammer
0011e00pa3oBaTeIbHBIX
yupexaeHuil. 10-11 kmaccsl.
ba3oBerii 1 mpoguIbHBII

ypoBHW», M., «IIpocBeuienue»,
2017

DrexrponHoe mpuiaoxenue s 11 kmacca (www.drofa.ru)

®I'OC BTOpOro nokoseHus. Pexxum
noctymna: http://standart.edu.ru/

Hudo - ypox

http://festival.1september.ru/index.php?numb artic=415827

Pemy EI'D

Pecypcsol pas opranmzanuun 30 u 1OT:

1. Axnacc — uudpoBoi 00pa3oBaTENbHBINA PECYPC
https://www.yaklass.ru/

2. Slupmexc Yuebnuk https://education.yandex.ru/

3. Yun.py — uHTEepakTUBHAsl oOpa3oBaTenbHas miaThopma.
https://uchi.ru/

4. Poccwuiickas 3ieKTpoHHas mkoua . hitps://resh.edu.ru/
5. Onnaitn-mkona «@okchopay. https://foxford.ru/



http://standart.edu.ru/
http://festival.1september.ru/index.php?numb_artic=415827
https://www.yaklass.ru/
https://education.yandex.ru/
https://uchi.ru/
https://resh.edu.ru/
https://foxford.ru/

(B ToM ymcie U 110 (OPMHUPOBAHUIO (DYHKIIMOHAIBHON TPAMOTHOCTH)

KoHTposbHO-U3MepHUTEIbHbIE MATEPUAJIBI

Hpnioxenne 1

Ne HaumeHnoBaHmue riiaBpl dopMa KOHTPOJIS
n/n

1 KonTtpoabnasi padora Ne 1 «CtpoeHue KIETKI. Tect

2 HTorosasi KOHTpoJIbHAA padoTa. Tect




agrwpnE

IIpumepHbIe TEMBI IPOEKTOB

['enernueckas UHXEHEPUST PACTCHUI

BroTexHONMOTHs — HAACKABI U CBEPIICHHUS

Bupycsl

BrusiHre 0cBEMEHHOCTH U TEMIIEPATYPHOTO PEKUMA Ha TIEPUOJT [IBETEHUSI KOMHATHBIX OPXUICH
['enetnyecku moauduupoBanusie opranu3mMel (MO)

Hpuioxenne 2



Ipuio:xkenue

KonTpoabHasi padora Ne 1 no teme:
«KJieTouHble CTPYKTYPBI M UX PYHKIIUMNY.

BAPUAHT 1
1. Camasi MajieHbKasl OprameJiia:

a) siapo 0) MM30coma B) LIEHTPUOIB T') prOOCcOoMa 1) SAPHIIIKO €) MUTOXOHAPHUS XK) anmnapat [ oibKu
3) XJIOPOILIACT

2. BoJbly1o 4acTh HUTO30.1s NMPeACTABJISIET:

a) Boga 0) aMMHOKHCIIOTHI B) JIMIHJIBI T') YTJIEBOABI U OCIKH

3. HemeMOpaHHbIe KOMIIOHEHTHI KJIETKH:

a) mu30ocoMsbl 0) pubocomsl B) DI1C r) komreke ['oybku 1) TUIa3mMaieMma €) IEeHTPUOIIH

4. Kakue opraHe/uibl KJIeTKH MOKHO CPABHUTH ¢ MUKPOCKONMUYECKUMU 3aBOJIaMH 10 BBINYCKY
0eskoB?

a) 6eskoBble TPYOOUKH 0) pruOOCOMBI B) MUTOXOHIPUH

T') IJTACTUIBI J1) KPUCTHI €) TUITAKOUIbI

5. OcHoBHas ¢pynkuus IIIC:

a) IOJyYeHNE OPTaHMYECKUX BEUIECTB 0) XpaHEHHUE 3aI1acoB MMUTATEIbHBIX BEIIECTB

B) MEepEeMEICHNE OPTaHMYECKUX BEIIECTB T') pa3pyLICHNE BPEAHBIX ISl KIIETKH OTXO0B

6. B MUTOXOHAPHUSAX MPOUCXOIHUT:

a) OKMcJIeHne opranndeckux Bemiect 0) okucienne HoO u CO;

B) 3amacanue sHepruu B Buge AT® r) cuHTe3 OpraHuYecKuX BEIIEeCTB

7. Cry1agka BHyTpeHHell MeMOpPaHbl MUTOXOH/IPHH HA3BIBAETCS:

a) ra3mManiemMma 0) rpaHa B) KpHUCTa I') CTpoMa

8. B xJjiopomiacTax npoucxoauT:

a) MpeBpaleHre YHEePrun nuiy B sHepruro AT

0) mpeBpalleHre COJIHeUHOU sHepruu B 3Hepruto AT® B) 0OpazoBaHuE YIIIEBOOB

r) oTOCHHTE3 1) BBIACIEHUE SHEPTUN U3 NTUIIH

9. sIpkasi okpacka JienecTKoB, IJIOI0B, OCEHHUX JINCTHEB 00YC/I0BJIeHA MUTMeHTAM el KJIeTOYHbIX
opraHeJij1, KOTOpble HA3bIBAIOTCS:

a) MIacTU/IBI 0) XJIOPOIIACTHI B) XPOMOILIACTHI T) JTEUKOTLIIACTHI

10. B xs1oponiactax CKJIQJAKHU (CTONKH) MeMOPaH HA3bIBAIOTCH:

a) KpUCTHI 0) TPaHbI B) CTPOMBI T') TUITAKOHUIbI

11. B neiikonuiactax 3anacalTcs NUTaTeIbHbIe BellleCcTBa:

a) 6esku 0) TUMUIBI B) Kpaxma T') HyKJIEMHOBbIE KUCIIOTHI
12. Tuaakoua — 3TO MJIOCKU MeMOPAHHBIH MeII0OYeK BHYTPH COMEPIKAIIUIA:

a) MUTOXOHIPUU 0) XpomoIIacT B) XJIOPOILIIACT

') puOOCOMBI 1) FeMOTJIO0MH e) xsopodun

K) Kpaxman 3) TIIIOKO3Y

13. Moaexyast PHK BxoasT B cocTas:

a) pubocom 0) MOIMCOM B) MUTOXOHAPHUH T) XJIOPOTLIIACTOB

14. Yem noxo:ku XJIOPOIJIACTHI U MUTOXOHAPUU?

a) MOCTPOEHBI U3 ABYXCIONHBIX MEMOpaH 0) oOecrieunBarOT KJIETKU SHEpTruen

B) BHYTPHU YCTPOEHBI OIMHAKOBO I') CIOCOOHBI K HE3aBUCUMOMY JIEJIEHUIO



1) HATMYHEM 3aMacHbIX TPaHyJl KpaxMasa e) HanmnuueM cobctBeHHBIX JIHK
15. Kommiekc I'oibzkn yyacTByeT B 00pa30BaHUM:

a) MUTOXOHApUU 0) rutacTu B) JIM30COM ') TUWJIAKOUJIOB
16. PacuenJieHue B KJjeTKe OPraHMYecKHX MOJIEKYJI 00eCceqYuBaloT:

a) pubOCOMBI 0) THU30COMBI B) MUTOXOHIPUHU

T') BaKyoJIn 1) TICHTPHOJIN €) TUTaCTHIbI

17. KileToYHBbIH IEHTP — 3TO - OPraHesa......, KOTOpasi COCTOUT M3 ........ THIUHIAPHUYECKHX
CTPYKTYP AJMHOI ........, HI3bIBA€MbIX:

a) MeMOpaHHas 0) HeMeMOpaHHas B) JABYX T') YEThIpEX 3) NEHTPHOIAMHU 1) 1 HM €) 1 MKkM
’K) TUJIAKOUTaMHU

18. B ¢popMupoBaHNH HUTOCKEIETA IVIABHYI0 QYHKIMIO BHINOJIHSIOT:
a) TUJIAKOH]IBI 0) MUTOXOHAPUU B) TU30COMBI
I') LEHTPUOJIH 1) BAKyOJIH

19. lleHTpHOJIb IOCTPOEHA U3 MUKPOTPYOOUEK IO CXeMe»:
a) 10+2 6) 9+3 B) 142 1) 3+4

20. Kakue KJIETKH YeJIOBEKA MepPeIBUTalOTCA CaAMOCTOSITEIbHO?
a) TUMQOLHUTHI 0) SPUTPOIUTHI B) aMeOBI T') CIIEPMATO30MIbI 1) SHIICKICTKU €) HEHPOHBI

21. MuUKpOTPY0OUYKH, MUKPOHUTH U IIEHTPHOIU COCTOAT U3:
a) 6esIKoB 0) TUMUAOB B) YIJIEBOJOB I') HYKJICMHOBBIX KHUCIIOT

22. B kieTrkax pacTeHuii 00/1bIIYI0 YACTh 00beMa 00bIYHO 3aHHUMAeT:
a) BaKyoJib 0) IIEHTPHOJb B) IUTO30JIb T') TIa3MajieMMa

23. HenocTosiHHBIE KJI€TOYHbIE CTPYKTYPBI:
a) pubocoMbl 0) JIN30COMBI B) TpaHyJIbl Kpaxmaia I') MUKPOTPYOOUKH J1) KallsId KUpa €) TPaHbl

24. PacTUTEJbHYIO KJIETKY OT )KHBOTHOH MOKHO OTJIMYMThH 10 HATUYHIO:
a) IUIOTHOM KJIETOYHOM 000J104KH 0) MUTOXOHAPHI B) KPYITHOM BaKyoJIu T) siipa 1) puOOCOM €) MIacTh

25. Camble KpynHbIe KOMILUIEKCHI ['0JIbIZKM PacoJIoOKeHbI B KJIETKAX Kejie3 BHYTPeHHei
ceKpelunu, MOTOMY YTO ITH OPraHbI:

a) MpeHa3HaueHBI JUIsl XpaHEHHUs BellecTB 0) MpeHa3HAUYCHBI 7S BBIICICHUS BEIIECTB

B) caMU 10 ceOe 0YeHb KPYIHBIE T') COAEPKaT OCOOCHHO KPYITHBIEC KIIETKH

26. 'naBHasi reHeTHYeCKasi HH(POPMAIUSI OPraHU3MAa XPAHUTCSH B:
a) aape 0) SIpBIIIKEe B) KIETOYHOM IIEHTpe T) pubocomax 1) IEHTPHONAX €) anmnapare [ oiabmku

27. ®yHKuUeH AAPBINIKA ABJIsIeTCs] 00pa3oBaHue:
a) TM30COM 0) XpOMOCOM B) pUOOCOM T') MUTOXOHAPHUH ) IEHTPUOJIECH €) KOMITIeKca [ onbmku

28. ITopbI B 060J104Ke sIAPA:
a) umetot auametp 0,1 um 6) umeror quametp 0,1 MKM
B) OTCYTCTBYIOT I') TO BOZHHMKAIOT, TO UCUE3AIOT



29. SIAPBILIKH COCTOAT U3:
a) 6enkoB 0) xxupoB B) yriaesoaos r) JIHK x) PHK e) cyoweaunun pudbocom

30. ®yHKIUHN, KOTOPbIE BHINOJHSET MJIAa3MAaJIeMMa KJIEeTOK:
a) IBIXATENbHYIO 0) TPAHCIIOPTHYIO B) BBIACIUTEIBHYIO T) PELETITOPHYIO

Tect o Teme « KiteTounble CTPYKTYPbI M UX (YHKITUM)
BAPUAHT 2
1. Camas kpynHasi opraHe/uia B KJeTKaxX }KUBOTHBIX:
a) siapo 1) anmapat [ oybmKu
0) LIEHTPHOJIb JT) MUTOXOHPHS
B) BaKyoOJIb €) XJIOpOIIacT
2. MemMOpaHHbIe KOMIIOHEHTHI KJIETKHU:
a) m3ocoMsbl 0) pudocomsl B) DIIC r) komruieke ['oappku 1) ia3zManeMMma €) IeHTPHOIN
3. B coctaB pudocom BXOAsT:
a) O0enku 0) yunuasl B) yrieBosl T) JIHK 1) PHK e) ropmonsr
4. 'mapkas JIIC obecneunBaeT cUHTE3:
a) 6esIKOB 0) HYKJICMHOBBIX KUCIJIOT B) JIUIHJIOB T') YIJIEBOJIOB
5. Ha mem6panax mepoxoBatoii IIIC uaer cunres:
a) 0eTKOB 0) HYKJIEMHOBBIX KHCJIOT B) JIMIIUIOB T') YIJIEBOJIOB
6. MaTpUKC MUTOXOH/IPHIi COIEPKUT:
a) Boay 0) konbiiesie JJTHK B) pepmenTsI I') priOOCOMBI
7. MUTOXOHJPHIi HET B KJIeTKaX:
a) pacTeHuii 0) OakTepHil B) YEIOBEKA T') dKUBOTHBIX

8.Oprasesiibl pacTUTENbHBIX KJIETOK, COIEP KAIIHE 3eJIeHbIi IUTMEHT, HA3bIBAIOTCH:
a) TIacTU/IbI 0) XJIOPOILIACTHI B) XPOMOILIACTHI T') JISHKOILIIACTHI

10 kaacc

9. BbecuBeTHBIE Opra"ebl B KII€TKaxX paCTeHI/[ﬁ, coepikalue 3aacHbIC MUTATE/IbHbIC BEIIECTBA,

HA3bIBAIOTCS:
a) MIacTU/IBI 0) XJIOPOIJIACTHI B) XPOMOILIACTHI T') TEHKOTLIIACTHI

10. B xsoponJjiactax uaer CUHTE3:
a) TUIUI0B 0) OENKOB B) HYKJIEUHOBBIX KUCIOT T') TIFOKO3bI

11. XpomomniacTsl MOKHO OOHAPYKUTH B KJIETKAX:
a) crebsielt 0) TMCTHEB B) IUIOJOB I') IIBETKOB

12. Moaexyast IHK BxoasT ¢ cocras:
a) pubocoM 0) MOTUCOM B) MUTOXOHPHIA T') XJIOPOILIACTOB

13. Cy0benuHunbl pudocoMbl 00pa3yloTcs B:
a) saape 6) OIIC B) nuTOCKENETE T') HUTOIIIA3ME

14. IlnTockeseT KJIETKH COCTOUT U3:
a) TUMHUI0B U OETKOB 0) JIMIUIOB U YTIEBOIOB B) OEIKOB T') pubocom

15. Kommiiekc I'osbaku — 3710 .......... OpraHesijia pa3mepom:



a) MeMOpaHHas 0) HeMeMOpaHHas B) OenkoBas T) HebenkoBas 1) 5S—10 MM
e) 5—10 am x) 0,1—0,4 mxm 3) 0,1—0,4 a™m

16. ¥ ronoBacTuka, NpeBpaliaIerocs B JATYIIKY, HCYe3aeT XBOCT, H B ITOM Mpollecce rjiaBHas
POJIb NPUHAIJIEKUT:
a) MUTOXOHAPHUSAM O) IIECHTPHOJSIMU B) pHOOCOMaM T') TU30COMaM

17. B nejieHNH KJIETOK Ba’KHYIO (DYHKIUIO BBINOJIHAIOT:
a) MUTOXOHIPHH 0) TUIACTH/IBI B) BAKyOJIU T) pUOOCOMBI
1) IN30COMBI €) LIEHTPHUOJIH

18. LleHTPHOIU COCTOAT U3:
a) yraneBojioB 0) mumuoB B) JIHK 1) 6enkoB 1) MEKpOTpYOOUEK €) OpraHellT K) THIAKOUI0B 3) TpaH

19. @yHKIMH KJIETOYHOIO IeHTpa:
a) yJacTHe B JICJICHUU KJIETKU 0) (OPMHUPOBAHUE KT'YTHKOB, PECHUYCK
B) CHUHTE3 O€JKa I') HOCTPOEHUE IIUTOCKEIeTa

20. 2KryTHKM ¥ peCHUYKH MOCTPOEHbI U3 MUKPOTPYDOUEK «I10 cXeMe):
a) 10+26)9+3 B) 1+2 1) 3+4

21. B kJeTKax }KHBOTHBIX 00JIbIIYI0 YaCTh 00beMa 3aHUMAEeT:
a) BaKyoJib 0) LIEHTPHOJb B) LIUTO30JIb T') PO

22. Yero He ObIBaET B COCTaBe KJIETOYHBIX BKIIOYEHHUH ?
a) OJIKOB 0) )KUPOB B) YIIICBOJIOB I') HYKJIEHHOBBIX KHUCIIOT

23. )KMBOTHYI0 KJIETKY OT PACTUTEIbHO MOKHO OTJIHYHUTH 10 OTCYTCTBHIO:
a) pubocoM 0) MUTOXOHAPHUH B) KIIETOYHON O0OJIOUKH T') KPYITHOH BaKyOJIU
1) siipa €) TIacTU/I

24. B pacTUTeJIbHBIX KJIETKAX 3aMlaCHbIe MUTATe/bHbIE BelllecTBA Yallle BCero XpaHsaTcs B:
a) XJoporutactax 0) BaKyoJIIX B) MUTOXOHIPUSIX T') puOOCOMax J) TUIAKOUIaX €) TU30coMax

25. IlepeHoc NpoAyKTOB OHOCHHTE3a K MOBEPXHOCTH KJIETKH U 32 ee MpejeJibl o0ecneynBaeT:
a) OIIC 6) anmapat ["osb/1kH B) BaKyOJIb T') IUTOIIA3Ma 1) MUTOXOHAPUS €) IEHTPHUOIb

26. XpoMOCOMBI COCTOSIT U3:
a) 6enkos 0) munuaos B) JIHK r) PHK

27. besku, BXoAsil{e B COCTAB XPOMOCOM, HA3bIBAIOTCSI:
a) MUCTOHBI 0) THCTOHBI B) KHHI'CTOHBI T') TMBUHICTOHBI

28. SIApbILIKU HMEKT pa3Mep 0KO0JI0:
a) 1 Mmm 6) 1 MKkM B) 1 HM T') TOCTOSTHHO MEHSIOLIUIICS

29. I'naBHasi pyHKuUs Aapa:

a) yrpaBJieHUe BHYTPUKJIETOUHBIM OOMEHOM BEIECTB
0) m3omsmuu JJHK ot nurormazmer

B) XpaHEHUH F€HETHYECKON MHPOpMaIUU



') 00BEAMHEHUH XPOMOCOM Tepe]] CrIupalin3aiuen

30. TpaHncnopT 4Yepe3 MIa3MajeMMY OCYIIECTBJISIETCS ¢ MOMOIIBIO: a) MUHONKUTO3a 0) nuddy3un B)
(haroruTo3a r) SHI0IHUTO3a

OTtBeTbI
1 BapuanT
l1-r2-a3-06,e4-05-a,B6—-a,B7-B8-0,B,T19-B10-0
11-a,0,812-B,e13-a,0614—-4a,0,1,e15-B16-017-6,B,¢,318—T
19-a20-a,r21-a22—-a23-8,124—-a,B,625-626-a27-B28—-0
29—-a,r,130-0, T

2 BapuMaHT
l-a2-a,B,r,03—-a,14-8,r5-2a6-2a,0.B,17-08-69-r10-1
11-arl12-8,rl13-ald4d-B15-a,0116-r17—-e18-1,119-4a,6,7120—-a
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Kputepuu oniennBanus:

«5» - 90% - 100% (18-20 GamnioB)
«» - 70% - 85% (14-176amnoB)
«3» - 50% - 65% (10-13 6asnoB)
«2» - meree 50% (MeHee 0asioB)



HToroBasi KOHTpoOJIbHAsI paboTa Mo TeMe:
«32aKOHOMEPHOCTH NU3MEHYHBOCTH

Bapuanr 1:
1. HacimencTBeHHOM M3MEHYHNBOCTRLIO HA3BIBAIOT:
a) CIIOCOOHOCTD JKHUBBIX OPraHU3MOB IMPHUOOPETATh HOBBIC MMPU3HAKH,
0) hopMy H3MEHYMBOCTH, MEHSFOIIIYIO T€HOTHII;
B) U3MEHYHMBOCTH, KOTOPAsi HE UMEET MPSIMOTO BIMSHUS HA SBOJIIOLUOHHBIE MPOIECCHI

2. BonbmMHCTBO MyTaIuii: a) JOMUHAHTHBI; 0) PEIIECCUBHBI; B) JICTAIbHBI.

3. [IposiBnenue npo3odui ¢ riazamu, TUIICHHBIMHI ITATMEHTA, — JTO MPUMED ... U3MEHYHUBOCTHU:
a) MOIU(DHUKAITMOHHOM; 0) MyTaIlMOHHOW; B) KOMOMHATHUBHOM.

4. Monudukanuu — 3T0...

a) CIy4aiiHO BO3HUKIIKE HACIEAYEMbIC N3MCHCHHS TCHOTHUIIA,;

0) n3MeHeHUs1 (EHOTHITA OPraHU3Ma IO/ BIUSHUEM YCIIOBHUI CPEIIbL;
B) pe3yJbTaT XpPOMOCOMHBIX PEKOMOUHAIIHH.

5. [Nonumuonauei Ha3bIBAIOT: a) U3MEHEHHE M10CIIEJ0BATEIbHOCTH HYKJIEOTHI0B; 0) EPECTPOUKY
XpOMOCOM;
B) KPaTHOE YBEIMUYEHHUE YHUCIIA XPOMOCOM.

6. Kakoii Mmeton ucnonb3oBain I'. Menaens npu n3y4eHUH 3aKOHOMEPHOCTEN HACIEeICTBEHHOCTH?
a) reHeaJJOTUYECKH; 0) THOPUIOIOTHYECKUI; B) OMOXUMHUYCCKHI.

7. MyTanuu, cBsI3aHHbBIE C H3MEHEHUSIMH YUCIIa XPOMOCOM: &) TEHOMHBIE; 0) TeHHBIE; B) XPOMOCOMHEIE.

8. Kakue n3MeHeHus OTHOCATCS K KOAU(PUKAITMOHHON U3MEHUNBOCTH:
A) atnetudeckoe cnoxenue 0) 3arap B) xymo0a B KoHIyIarepe T) Bce IepeyrciIeHHOe.

9. Pazmax W3MEHUYMBOCTH MPU3HAKOB OpPTraHU3Ma OTPEICISIETCS:
a) OKpYy»XKarollei cpenoi;

0) ciyyailHBIMM IPUYUHAMU;

B) TEHOTHUIIOM.

10. 'omonoruueckue psasl HaCJIEACTBEHHON N3MEHUYMBOCTH XapaKTEPU3YIOT:
a) (PeHOTUITMYECKYIO N3MEHYUBOCTD;

0) TEeHOTUIIMYECKYIO0 U3MEHYNBOCTb;

B) IPOUCXOXK/IEHUE OPTaHU3MOB.

11. UcToOuyHMKM KOMOMHATUBHON U3MEHYMBOCTH:
A) xkpoccuHroBep 0) ciydyaifHOe H3MEHEHHE I'€HOB B) YCIOBHSI BHEIIHEH Cpebl.

12. cTOYHMKN MYTallMOHHON U3MEHUYHUBOCTH:

A) He3aBHCHUMOE PacX0kKJIeHHE XPOMOCOM B Mel03e
b) ciyuaiiHoe coyeTanue rameT mpu OIUIOOTBOPEHHUU.
B) cinyuaiinpie n”3MEHEHHS B TCHOTHUIIE



I') uckyccTBeHHOE OII0IOTBOPEHHE.

13. HenacneacTBeHHass U3MEHYUBOCTD:
A) KomOunarusHas u Mogudukanronsas b) Tonbko koMOMHATHBHAS
B) mogudukannonnas u myrauuonsas ') Mmoaudukanmontas

14. Ecnu y nieHuIsl ©MeeTcs ONpeeeHHast MyTalys, TO Y KaKOTO PACTCHHS MOXKHO OKHJIATh CXOTHYIO
MYTAaIHIO:
A) poxb 0) OLyBaHUMK B) KapTO(eIb I') TOPOX

15. CxosbKO ayTOCOM B MOJIOBBIX KJIETKAaX YEJIOBEKa!

A)486)228)23T1) 2.

16. Ilpr3Haky Kakoil ©3MEHUYMBOCTHU BBIPAXKAIOTCSI B BUJI€ BapUALlMOHHOTO psija?
a) MOIU(DUKAITMOHHOM; 0) TCHOTUITMYECKOM; B) MYTallHUOHHOM.

17. LluToreHeTHYeCKMi METOJ OCHOBAH:

a) Ha U3YYCHUHU KOJIMYECTBA M CTPYKTYPHI XPOMOCOM;
6) Ha U3YYEHHUH POJOCIOBHBIX;

B) Ha U3y4YEHUH O0COOEHHOCTEH 0OOMEHa BEIIECTB.

18. 3aKkOH TOMOJIOTHYECKUX PSIOB HACICICTBEHHOW N3MEHUNBOCTH C(HOPMYITHPOBAIT:
a) I'. Mennens; 60) T. Mopran; B) H. BaBuios.

19. MMonurmonus XapakTepHa:
a) JUIsl 4yesloBeKa; 0) NSl )KUBOTHBIX; B) JUIsl PACTEHHUIA.

20. I'enotun popmupyercs moj1 BIUSTHUEM:
a) TOJIBKO YCIIOBU BHEIIIHEW CPEbL;

0) TOJIBKO T€HOTHIIA;

B) F'€HOTHIA U YCIOBUI BHELIHEN Cpebl.

21. B ocHOBe KOMOMHATUBHOM U3MEHYMBOCTH JICIKHUT:
9) U3MEHEHHE YCIIOBHI BHEITHEHN CPEIbI;

6) ciy4aifHO BO3HHUKIIIEE CTOMKOE U3MEHEHHNE TeHOTHUTIA;
B) MOJIOBOE Pa3MHOXKEHHE.

22. MyTanuu B MOJOBBIX KJIETKAaX ITOTOMCTBY ...

a) mepeAaloTcs; 6) He NepeaaroTces; B) Y OJHUX OPraHU3MOB MEpeaaloTcs, y APYyrux — Her.
23. MyTranuoHHas H3MEHUYNBOCTb CBSI3aHA!

a) C U3MEHEHHEM B XpOMOCOMax; 0) C UBMEHEHUEM B T€HAX; B) BEPHBI BCE OTBETHI.

24. Hopma peakuiuyu — 3TO: a) peaklys TeHOTUIIAa Ha OKPYXKAIOIIYIO CPENy;

0) peakius GEeHOTHIIAa B OKPYKAIOIIUX YCIOBUSAX;

B) Ipe/Ie)l N3MEHYUBOCTH MTPU3HAKA B 3aBUCUMOCTH OT OKPY’KAIOIIEN Cpe/ibl, ONpeesiieMblii OTHUM U
TEM )K€ TeHOTHUIIOM.

25. I'eHHBIe MyTallU IPUBOJIAT:
a) K I3MEHEHHIO TTOCIeI0OBATEIbHOCTH HyKIIeoTH 0B B JIHK;
0) K YIBOEHHUIO Y9aCTKa XPOMOCOMBI;



no

B) K BBINAJICHUIO Yy4aCTKa XPOMOCOMBI.

26.Hay4Hass ¥ TpaKkTU4ecKas JEATEILHOCTh YEIIOBEKA IO YIYYIICHUIO CTapblX M BBIBEJACHUIO HOBEI
X TOpPOJA COPTOB M IITAMMOB MHKPOOPTaHH3MOB.
a) reHeTHuKa; 0) SBOJIIOIMS; B) CEJICKITHSI.

27. list yero mpous3BOASAT HWHOPUIUHT?
a) MOJIYYCHUE TETEPO3UCHBIX THOPUAOB; O) MOTYYCHHE YHCTHIX JIMHHIA,
B) YCWJICHHE JOMHUHAHTHOCTH TpHU3HAKA.

28. B uem BeIpaxkaercs 3¢pdext rereposuca?

a) CHUKEHHE XU3HECTOMKOCTU M IPOLYKTHBHOCTH; O)
YBEJIMUEHUE >KU3HECTOMKOCTH U TMPOJYKTUBHOCTH;

B) YBEJIMYEHHUE IUIOAOBUTOCTH.

29. Oxomo 90 BHIIOB KyJbTYPHBIX PACTEHUH, B TOM YUCIIE KYKYpYy3a, IPOUCXOJIAT U3 IIEHTPA. ..
a) Bocrounoasuarckoro. B) LleHTpanbHOAMEPHKAHCKOTO.
0) FOxxHO0a3marckoro r) AGUCCUHCKOTO TPOIIUYECKOTO.

30.CoBOKYITHOCTh KYJIBTYPHBIX PAcCTEHUN OJIHOTO BHJA,MCKYCCTBEHHO CO3J]aHHAs YEIIOBEKOM U Xapa
KTEPU3YIOIIAsCS HACIEICTBEHHO CTOMKUMHU OCOOEHHOCTSAMM CTPOEHHUS U MPOAYKTUBHOCTH.

a) mopoxa; 0) copT; B) IITaMM.

3akoHYNTE NPENJI0KEHUS:
COBOKYIHOCTh '€HOB OpPraHUu3Ma - .
VYuacrok JIHK, kogupyronmii nocae10BaTeIbHOCTh aMUHOKHUCIIOT - .
[Ipouecc, B x0/1e KOTOPOTO HaceACTBeHHAs HHbopMaIus IpeodpaszyeTcsi B PYHKIIHMOHATBHBIN MPOIYKT
— PHK wiu Genok, - .

Paznen reneTrky, u3ydaroniuii 0COOCHHOCTH OpraHU3aIK U (PYHKIIMOHUPOBAHHS T€HOMA YEIIOBEKA - .
['eHOM MY»X4HHBI COCTaBJISIET -
Pemnre 3axauy

BposxnenHas 0;11M30pyKOCTh TOMHUHAHTHBIN MPU3HAK, OTCYTCTBHE BECHYIIIEK —PEIIECCUBHBINA MTPU3HAK.
[Ipu3Haky HAXOIATCS B pa3HBIX Mapax XpoOMOCOM. Y OTIIa BPOXKIEHHAsK OJIM30PYKOCTh U OTCYTCTBHE
BECHYILIEK, Y MaTepy HOPMAJIbHOE 3pEeHUE U BECHYIIKU. B ceMbe Tpoe nereit, n1Boe Oin3opykue 6e3
BECHYUIEK, OJIMH C HOPMaJIbHBIM 3PEHHEM U ¢ BECHYIIKaMH. COCTaBbTE CXEMY PEIICHUS 3a/1auu.
Onpenenure reHOTUIIBI POJUTENEH U pOAUBIINXCS JieTel. PaccunTaiiTe BEpOsITHOCTh POXKICHUS I€Tel
OJIM30PYKUX U C BECHYIIIKAMHU.




Hrorosasi KOHTpOJIbHAsI paboTa Mo TeMe:
«32aKOHOMEPHOCTH NU3MEHYHBOCTH

Bapuanr 2:
1. CKOIBKO XpOMOCOM COZIEPKUTCS B JUILNIOUTHOM KJIETKE YeI0BeKa:
A)4606)248)231) 2.

2. 'erotun GpopmMupyercs 1mo; BIUSHACM:
a) TOJIbKO YCIIOBHI1 BHEIIHEH Cpefibl; 0) TOJIIbKO F€HOTHUIA; B) FTEHOTHUIIA U YCJIOBUN BHEUTHEH Cpebl.

3. HenacnencTBeHHasi H'3MEHYHBOCTb:
A) KomOunarusHas u Mmogudukanonsas b) Tonbko koMOMHAaTHBHAS
B) Mogudukanmonnas u myrannonsas [°) moaudukanuonHas

4. MyTtauroHHasi U3MEHYUBOCTh CBSI3aHa!
a) C I3MEHEHUEM B XpOMOCOMax; 0) C I3MEHEHUEM B T'€HAaX; B) BEPHBI BCE OTBETHI.

5. CcTOYHUKHU MyTallMOHHON U3MEHYHUBOCTH:

A) He3aBHCHUMOE PacX0kKJIEHUE XPOMOCOM B Mel03e
b) ciyuaiiHoe coyeTanue ramer pu OIIOJOTBOPEHHUU.
B) ciyuaiinble n3MeHeHUsI B TEHOTUIIE

I') MCKyCCTBEHHOE OIIOIOTBOPEHHE.

6. Myranuu, cBsi3aHHbIE C U3BMEHEHUSIMHU YHCIIa XPOMOCOM: a) FTEHOMHBIE; 0) FTEHHbIE; B) XPOMOCOMHBIE.

7. MyTanuu B MOJIOBBIX KJIETKaX MOTOMCTBY ...
a) nepenarorcs; 6) He IepeJatoTCs; B) Y OJTHUX OPraHU3MOB NIEPEJAIOTCS, Y APYTUX — HET.

8. B ocHOBe KOMOMHATHBHON N3MEHYUBOCTH JICIKUT:

9) U3MEHEHHE YCIIOBUI BHEIIHEU CPEIbI;

6) ci1yyaifHO BO3HHUKIIIEE CTOMKOE N3MEHEHUE TeHOTHUIIA;
B) TIOJIOBOE Pa3MHOKEHHE.

9. Pa3zmax M3MeHYMBOCTH MPU3HAKOB OPraHU3Ma OTpeAeIIsIeTCs:
a) OKpy’Karoliei cpenoit;

0) cmydyallHBIMU TTPUYMHAMU;

B) TEHOTHIIOM.

10. Ionumuionus xapakrepHa:
a) JUIsl YeJloBeKa; 0) JUIsl )KUBOTHBIX; B) JUIsl PACTEHUI.

11. UcToOuyHMKM KOMOMHATUBHON U3MEHYMBOCTH:
A) xpoccuHroBep 0) ciydyaiiHOe U3MEHEHHE I'€HOB B) YCIOBHSI BHEILIHEH CPEIbl.

12. HacneacTBeHHON M3MEHYMBOCTHIO HA3BIBAIOT: &) CIIOCOOHOCTD KUBBIX OPTaHU3MOB IIPUOOPETATH
HOBBIC TTPU3HAKY;

0) popMy U3MEHYNBOCTH, MEHSIOIIYIO TEHOTHII;

B) U3MEHYMBOCTh, KOTOPAsi HE UMEET MPSMOTO BIIHSHHS HA YBOJIFOIIMOHHBIC TIPOIECCHI



13. IlutoreHeTHIeCKUii METO OCHOBAH:

a) Ha U3YYEHUHU KOJIMYECTBA U CTPYKTYPHI XPOMOCOM;
6) Ha U3yYEHUU POJIOCIIOBHBIX;

B) Ha U3yYEHUH 0COOEHHOCTEH 0OMEHA BEIIECTB.

14. Moaudukanum — 3T0...

a) CIy4aiiHO BO3HUKIIIME HACIEAYEMbIC N3MCHEHUS TCHOTHUIIA,;

0) u3MeHeHus (PeHOTHITa OPTaHU3MA TI0]] BIUSIHUEM yCIIOBHH CPEJIbI;
B) pe3yJIbTaT XpPOMOCOMHBIX PEKOMOWHAITHIA.

15. I'enHple MyTaluy NPUBOJAT:

a) K '3MEHEHUIO MOCJIeI0BaTeIbHOCTH HyKieoTu 108 B JIHK;
0) K yIBOGHUIO y4acTKa XpOMOCOMBI;

B) K BBINAJICHUIO YU4aCTKa XPOMOCOMBI.

16. BOABIIMHCTBO MyTallUii: a) JOMUHAHTHBI;, 0) PELIECCUBHBI; B) JIETAIBHBI.

17. Hopma peakuiuu — 3TO: a) peakiys TeHOTUIIa Ha OKPYKAIOIIYIO CPeNy;

0) peakius GeHOTUTIA B OKPYKAIOIIUX YCIOBUAX;

B) TIpe/Ie)I N3MEHYUBOCTH MTPU3HAKA B 3aBUCHMOCTH OT OKPYKAIOIIEH CPEJIbl, OTPEACIIIEMbIA OJHUM U
TEM K€ TCHOTHUIIOM.

18. Tlonuruionane Ha3bIBAIOT: a) U3MEHEHHE MOCIIEI0BATEIbHOCTH HYKICOTHUIOB; 0) TIepecTpoiKy
XpOMOCOM;
B) KpaTHOE YBEJIMYEHUE YK CIIA XPOMOCOM.

19. Eciin y nimeHuIs! IMeeTcsl ONpeieieHHast MyTalltsl, TO y KaKOr0 paCTeHUsI MOXKHO OXHJIaTh CXOAHYIO
MyTalHIo:
A) poxb 0) ogyBaHUMK B) KapTodeb I') Topox

20. 3aKOH TOMOJIOTHUECKUX PsIJIOB HACJIEACTBEHHOW N3MEHUNBOCTU chopmynupoBai: a) I'. Mennens; 6)
T. Mopran; B) H, BaBuios.

21. 'omonoruyeckue psabl HaCJIEACTBEHHOW N3MEHUYMBOCTH XapaKTEPU3YIOT:
a) (PeHOTUITMYECKYIO N3MEHYUBOCTb;

0) TEeHOTUIIMYECKYIO0 U3MEHYNBOCTb;

B) IPOUCXOXK/IEHUE OPTaHU3MOB.

22. Ilpyu3Haky Kakoi M3MEHYMBOCTH BBIPAXKAIOTCS B BUJI€ BApUALIMOHHOTO psfa?
a) MOJAM(PUKAITMOHHOM; 0) TEeHOTUIIMYECKOM; B) MyTallHOHHOM.

23. TIposiBnenue Apo30(huI ¢ raa3amMHu, JUIICHHBIMA TUTMEHTA, — 3TO MPUMED ... U3BMEHUYHUBOCTH:
a) MOIU(UKAIIMOHHOM; 0) MyTallMOHHOM; B) KOMOMHATHBHOM.

24. Kakoit meron ucnonb3oBai I'. MeHienb npu U3y4eHUU 3aKOHOMEPHOCTEN HACIIEICTBEHHOCTH?
a) TeHeaIOTUYEeCKUi; 0) THOPUIO0IOTHUECKUI; B) OMOXUMHUYECKUN.

25. Kakue n3MeHeHHs OTHOCATCS K KOAU(PHUKAITMOHHON U3MEHUHNBOCTH
A) aTnernueckoe cioxkenne 0) 3arap B) xymo0a B KOHIIarepe T) BCe MepeuruciIeHHOE.



no

26.B yeM BbIpaxkaercs retepos3uc?
a) OBBIIIEHUE MTPOAYKTUBHOCTH THOpUAa, 0) ycuJIeHHE TUIOIOBUTOCTH THOpHUAa,
B) MOJIy4€HUE HOBOW IIOPOBI MJIU COPTA.

27.PoauHoit MHOTHX KITyOHEHOCHBIX PACTEHUM, B TOM YHCIIe Kap TO(es, SBISICTCS [ISHTP. ..
A. IOxxHOoa3naTcKkui B. IO)xHOamMepuKaHCKUI TPONMYECKUH.
b. Cpenuzemuomopckuii.  I'. lleHTpambHOaMEepUKAHCKUM.

28.MeToJ BbIJIENEeHUS OTAEIBHBIX 0CO0eH Cpeiu CeNbCKOX03SIMCT BEHHBIX KYJIBTYP U OJYy4EHUS OT HUX
IIOTOMCTBA Ha3bIBA€TCA. ..

A. MaccoBbIM 0TOOpOM. b. Mexnuneino# rubpuan3aiuei.
B. Otnanennoii rubpuamzanueit. . UHquBuayanbHBIM 0TOOPOM.

29.becruioue MeKBUIOBBIX PACTUTEIIBHBIX THOPHIOB BO3MOXKHO IPEOJI0JIEBATH C TIOMOIIBO. ..
A. T'ereposuca. B. UanuBuayaiasHOTO OTOOPA.
b. MaccoBoro ot6opa. I'. Ionunnouauu.

30.I1epBbIM 3TaIOM CENEKIIMH KUBOTHBIX SIBJISIETCSL. . ..
A. becco3naTenbHBIN 0TOOP. b. 'uOpuauzarnms.
B. OnomanianBanwue. I'. MeTogudeckuii oToOP.

3akoHYNTE NPENJI0KEHUS:

CoOBOKYNHOCTbH OMOJIOTMYECKUX CBOMCTB U MPU3HAKOB OpraH13Ma -
VYuacrok JIHK, He kogupyronmii nocae10BaTeIbHOCTh aMUHOKHUCIIOT -
[Ipouecc BeIpe3aHus ONpeaeIeHHbIX HYKIEOTUIHBIX ITOCIEI0BATENbHOCTEN U3 MOJIEKYII PHK u
COEJIMHEHMS TIOCIE0BATEIIbHOCTEN -

Paszpnen renetuky, n3yyaromui pa3BUTHE OPTaHU3Ma YEJIOBEKA IIyTEM «BKJIFOYEHUS» U «BBIKIIFOUCHHUS
CHeM(pUICCKUX TCHOB -

I'eHOM >KEHIIMHBI COCTABIISAET -

Pemnre 3axauy

VY cBHHEN yepHas OKpacKa HIETMHBI A TOMUHUPYET HaJl pbDKEH a, [UIMHHAS HIeTUHA B - HaJ KOPOTKOM.
Omnpenenure reHOTUIBI U (PEHOTUIIBI IOTOMCTBA, MOJIYYEHHOTO B PE3YJIbTaTe CKPELIMBAaHUS YEPHOTO C
JUIMHHOW IETUHOMN T'€TEPO3UTOTHOIO OPraHu3Ma C F€T€PO3UTOTHBIM YEPHBIM C KOPOTKOU IETUHOM.

Kpurepun onieHuBaHusL:

«5» - 90% - 100% (18-20 GamnioB)
«» - 70% - 85% (14-176anm0B)
«3» - 50% - 65% (10-13 6annoB)
«2» - menee 50% (meHee 6aIOB)
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