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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  LE€JNEH, COJAepKaHMs, pPE3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOUM MPHUPOJABI U 00ECIIeUeHU!
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M PA3BUTHUS OOyYarOUIUMXCs CpEACTBAMU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4éToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BaTEIHLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B mporpamme 1o OHONIOTMM TakXe YYHTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (QOPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHOMU
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MPOCMATPUBAETCS HANpPaBICHHOCTh Ha pa3BUTHE 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 Hapsily ¢ M3y4eHHEM OO0IIEOMOIOTUYECKUX TEOPHil, a TakkKe 3HaHUU O
CTPOEHHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B MTOBCETHEBHOM JKU3HU JJIS PEIICHUS MPUKIAIHBIX 3314, B
TOM 4YHCJE: TMPOQUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 00OCHOBaHUS HKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOW cpene, aHaau3a
BIIMSTHUSL XO3SHCTBEHHOW AESITENLHOCTH YENIOBEKAa Ha COCTOSHHUE MPUPOTHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKJIIATHON HAMPaBICHHOCTH
yaeOHoro npenMera «buosorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHHOTO OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTOpas mpeamnoiaraeT (GOpMHUpPOBaHHE Yy  OOYYarOIIHUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAay4YHOM KapTUHE MHpA, paclIdpseT U 000OMAeT 3HAHUSA O XKUBOM MpUpone, €€
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, SKOJIOTMYECKOTO MBIIIEHHS], IEHHOCTHOTO OTHOIIEHHS K KUBOM MPUPOJIE
1 YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaronuxcs. M3yduenue 6mosornn odecreynBaeT yciaoBUs Uil (POPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHBbIE MOJOXKEHUS O NpEJHA3HAYEHUM Y4YEOHOro MpeameTra
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJO0B K OTOOpy H
CTPYKTYPHPOBAHUIO €T0 COAEpKaHUsA, TMPEICTABICHHOTO B IIPOrpaMMe IIO
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypOCOOOpPa3HOTO MOJIXO0Ja, B COOTBETCTBUH 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
XKU3HU U MpaKTHUeCKOoM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAHWUN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBaHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOIOrMYecKOro o0Opa3oBaHMUsl.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeameta «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«IBOJIOLUS KUBOU MPUPOABD, « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTHY.

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

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

OCBOCHHME OOYyYaIOIMMUCS CHUCTEMbl 3HAHUH O OMOJOTUYECKUX TEOPHUSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIYKAIIMX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHM3alvH, BBIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIOB, WJEH M TOJXOJIOB K HM3YYECHHIO >KMBBIX CHUCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

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

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOTIOICHHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

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

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

B cucteme cpennero oOrmero oobpazoBanus yueOHbIN npenMeT «buomorusy,
U3y4aeMblii Ha 6a30BOM YpOBHE, SIBISIETCS 00s13aTEIbHBIM Y4eOHbBIM MPEAMETOM.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 yac B HEJIETIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

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

JlemoHcTpanum:

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

Tabnuibl U cxembl: «MeTo bl MO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

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

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosnoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

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 OEITKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmenTtsl — Owuonormyeckue Karanm3atopbl. CtpoeHue ¢epmeHTa:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesTos03a). buonornueckue GyHKIUU YTII€BOOB.

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

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUSA
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas kuBas cucrtemMa. OOmme NpU3HAKH —KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTPOEHMsI MpOKapuoTHUecKol kineTku. Knetounas crenka Oakrtepuii. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opraHounbl kietku: JIIC, ammapat ['onbmxwu,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[IpoucxoxxkneHne MUTOXOHApHM u Tactuia. Bunel minactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIIUU OPraHOUIOB KJIETKU. BKiroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIETKE.

JdleMoHCcTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yuikunc, 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 BOb, «buocunres 6enka», « CTpoeHHe MOJIEKYJIbl OeNKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue Mosiekysibl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqpa KIEeTKu», « Y TIeBOAb, «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 KaTaIUTUYECKOW aKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

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

Tema 4. ’/KusHeneATeIbHOCTb 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: aBTOTPOQHBIN U rereporpodHsiil. Pons dhepmeHnToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emsie. Biausinue ycioBuii cpeqbl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIIICHUS €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 JHEPreTUYecKoro 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 reHetmdeckoil uHpoOpManuu B KIETKE. | @HETHYECKHH KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mummynoaeduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacmnpocTpaHEHHs BUPYCHBIX 3a00ICBaHHIA.

JleMOHCTpaum:

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

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«Ctpoenne u pyHKIHOHUpOBaHUE reHay, «CuHTe3 Oenkay, «I eHeTH4ecKuil Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKn», Mojaens cTpykTypsl JJHK.

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBII Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  HUHAUBUIAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. bBUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPraHMW3MOB, €r0 3HAYEHUE JUIS CEJIEKIIUU.

[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 — mpouecc 0Opa3oBaHUs MOJOBBIX KJIETOK y KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKM U sSIMYHUKUA. OOpa3oBaHHE W PA3BUTHE IOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEePMAaTOre€He3 M OBOIEHES3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHMOHANIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



CpeIbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

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

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y MLBETKOBBIX pACTEHUN», «BeretaTuBHOE pa3MHOXKEHUE
pacteHuit», «J/lenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meino3y», «IIpsmoe n HEnpsiMoe pa3zBUTHEY, «['aMeToreHe3 y MIEKOMUTAIOIIUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasbl
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJENb-alIUInKauus «/leaeHue KIEeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHble U MpaKTHYECKHE 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. HacsieAcCTBEHHOCTh 1 U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuky. Mcropus pa3Butus reHeTUKd. Poibs nurtosioruu
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonorubpugHoe CKpeuBaHue. 3akoH eauHooOpa3us THOPUAOB TIEPBOTO
nokoyieHusA. IIpaBuno JOMHUHUPOBAHMSA. 3aKOH PACUICIUICHUS MPU3HAKOB.
['unoresa ynuctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTnueckrue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIUBAHUA.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

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

XPpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMOCcOMBI. ['omorametrHeie M reTeporaMeTHeie oOpranusmbl. HacienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BHIbl ”3BMEHUMBOCTHU: HEHACIIEICTBEHHAS] 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. CBoicTBa MOIU(PUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIEeCC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTUA. MyTaImoHHas U3BMEHUYMBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U NpUYMHBI MyTanuil. MyrareHHble (hakTOpPBI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBeKa: TCHECAIOTHICCKUM, OM3HCIIOBEIN, IINTOTCHETHYCCKHM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIE3HU C HACJIEJACTBEHHOW MPEeapacroio)KeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTanud. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, MPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TCHETHKH B MPEAOTBPAIEHUH U JICUCHUU TeHETHUECKUX 3a00JIeBaHU 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
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUSI U €ro LHUTOreHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTomorunyeckue OCHOBBI  JUTHOPUIHOTO CKPEILLUBAHUAY, «Meiiosy,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX U YEJIOBEKa», «l'€HeTHKa moiyia», «3aKOHOMEPHOCTH HACIEAOBAHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MojAeIU-anmIuKamu «MOHOTHOPUIHOE CKpEITUBAHUE,
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUAHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

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

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y JIpo30¢uibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

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

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpoLecC. 3apOXKIACHUE CEJIEKIUU U JTIOMECTUKALMS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MaccoBbI U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIIMM DPACTEHMM M JKUBOTHBIX. OLEHKa 3KCcTepbepa. BIM3KOpPOICTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rubpummuzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJMUIUIONJOB. JIOCTMIXKEHHsI CEeNeKUMU pAacTeHUH, >XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJOrus Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KJyloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

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

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

Tabmuiel u cxeMbl: kKapta «lIeHTphl MPOMCXOXKACHUS W MHOTI000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U IEPEHOC TEHOB, XPOMOCOM.

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



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJbI U JOCTHXKEHHUS CEJIEKLIHH PACTeHUH H
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 3BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBugerenscTBa 9BOJONUU. [laneoHTONOrMUECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cxoacTBo U paznuune ¢payH u (GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHas Tteopuss Y. JlapBuna. [Ipeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIME CHUJIBI SBOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAs] W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAaHKE, €CTECTBEHHBIN 0TOOD).

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

MuxkposBosorus. [lomysius kak eIMHUIA BUAA U DBOJIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B mpupojae. MyTalMOHHbBIN
MpOIECC M KOMOMHATHMBHAsT M3MEHUYMBOCTh. [lomynsiimoHHBIE BOJHBI U Jpeid
reHoB. M3oJ1ust 1 MUrpanus.

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

[Iprcnoco6IeHHOCT, OpPraHU3MOB Kak pe3ysbTaT dBoJOIUU. [Ipumeps
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITAIINH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  PopMbl  IBOMIONUU:  (uIIeTUYECKAs, JHUBEPreHTHas,
KOHBEPTeHTHas1, apauiesbHas. HeoOpaTuMoCTh IBOTIOLINH.

[IpoucxoxieHne OT HeClelHaIM3UPOBAaHHBIX TpeaKoB. [Iporpeccupyroias
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.

Tabmus! 1 cxembl: «Pa3BuTre OpraHMUEcKOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Popmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmKkymue cuibl 3Bosronum», «Kapra-cxema wapuipyrta mnytemecTBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMIECKOE BUI000pa30BaHUE .

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUIOOB U CceMsiH, KosuieKius «[IpuMepsl 3alUTHBIX MPUCIIOCOOJIEHUN Y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mozenb ammuukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu GOpMbI KPbLILEB U
OKpacKH TeJna).

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlaGoparopnas pabora Ne 1. «CpaBHeHHE BHIOB IO MOP(POIOrHIECKOMY
KPUTEPUIOY.

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

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: aOuoreHes M maHcHepMus. XHUMHYECKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM W HX 3BOJIIOLHUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

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

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

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



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLMM PACTUTENBHOIO M >KMBOTHOIO MHpa. ApomMopdo3bl y pacTeHUl u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

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

DBOJIOLHKA Ye0BEKa. AHTPONOJIOTHS Kak Hayka. PazButue npeactaBieHui o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIIeCTBEeHHBIH 00pa3  KU3HH,
W3rOTOBIIEHUE OPYAUI TPpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00BbEM TOJOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMSA. EIMHCTBO 4YEIIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHEeUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro wMupa», «PacturenpHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE aHAaTOMHUYECKHMX 4YEpT CTPOEHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI'0 4eJIOBEKa», «/lpeBHenmme moan», «lpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300paKeHHUsl KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOoBEeKa (KaMHHU-UOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSIX).



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

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3feibl SKOJIOTUHA. MEeToAbl SKOJIOTHYECKUX
UCCIIEOBAHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

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

Abuotnyeckue (aKTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOIN3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMSI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE IOKA3aTENH
NOMYJSLMNA: YHCIEHHOCTh, IUIOTHOCTh, POXIa€MOCTb, CMEPTHOCTh, MPHUPOCT,
Murpanus. JlmHaMuka 4uCI€HHOCTH MOMYJISIUA U €€ Perysusl.

JdeMoHCTpauu:

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

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MONYJSAUUNA UHPY30puu-TyPenbkny», «luiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN M3
pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

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

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumieBas). Buasl-momuHanTtel. CBsizu B
ouoneHose.

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



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

[TpuponHbie HKOCUCTEMBI. DKOCUCTEMBI 03Ep M PEK. DKOCHCTEMa XBOHHOTO
WA TTUPOKOJIMCTBEHHOTO Jieca.

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

buopa3znooOpaszue kak @akrtop ycroiunBoctu sKocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOTCOXUMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoaa,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

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

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Omocdepsl. OCHOBA pallMOHAIBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabmumpr u cxemsl: «[lumeBsie nenm», «bHUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepHsie
AHTPONOTEHHbIE  BO3JIECWCTBHS HAa  IpuUpony», «BaxkHeHNIIME  HMCTOYHHUKHU
3arpsiI3HEHUS BO3[yXa U TPYHTOBBIX BOA», «llouBa — BakHEWIIas COCTABIIAIOIIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKTOphI
pPaOaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OoOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

O6opynoBanue: Mojaelb-anrukamnus « TUnudHbIe OMOILIEHO3bI», TepOapwHii
«PacturenbHBIe COOOIECTBAY, KOUICKIINK «bHoleHO3», «BpeauTenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTEeHUH W
JKUBOTHBIX, MPUHAICKAIINE K PA3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnasa knura Poccuiickoii ®enepaunu, H300pakeHUs OXpPaHSAEMbIX BHUIOB
pacTeHuu 51 JKUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

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

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HalW4yWe MOTHUBAIlMU K OOyYeHHIO  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM YCTAHOBKAMH, HPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€UHCTBE YYEOHOM U BOCHHUTATEIBHOM JIEITEIHBHOCTH B COOTBETCTBUHM C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTUA BHYTPEHHEH TMO3UWLMUU JIMYHOCTH, NATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®denepanuu, npupoie U
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMNA 00YUaIOIIEeToCs KaK aKTUBHOTO H

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



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

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUU Y4€OHBIX M TMO3HABATENIbHBIX 3a/a4, BHIIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HbIMU YOCKICHUSIMU, KYJIbTYPHBIMUA HEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOIIEHUS K MHEHHUIO OINIMOHEHTOB IMpPHU OOCYKJIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IE€pE]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,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

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 CIIYXKEHHMIO M 3amuTe OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pPEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

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
TpaauuusiMu 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 CaMOBBIPQXECHHIO B Pa3HBIX BHAAX HCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

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

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

NOHMMAaHWE IICHHOCTH TPaBUJI HMHIWBUIYATBHOTO M  KOJUIEKTHBHOTO
0€3011acHOTO MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 3J0POBBIO U KU3HU JIOCH;

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

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPYZY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYA0II00HE;

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

UHTEpEC K pa3nu4yHbIM cdepaM mpodheccCHnoHaTbHON AesTEIbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

DKOJIOTUYECKU IIeJIeCO00pa3HOe OTHOIICHHWE K TPHUPOJEe 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 IKOJOTUYECKUX MPOoOJIeM M TMyTel ux
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 DKOCHUCTEMax, OXpaHy BHUJIOB,
AKOCHUCTEM, OrOochephl);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAIOUIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIESTETBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 NO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOW KYJIbTYpbl KaK CpEICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpYKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX peIIaTb PECypCHble  MPOOJIEMbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYEHUM OWUOJOTHYECKUX 3HAHMM B MEIAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3YyYEHUU OUOJIOTUH;

MOHMMAHHUE CYITHOCTH METOJIOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO TTOTYUYEHHUS TOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHUE LIEHHOCTH HAYYHOU AESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIIEIOBATEIBCKYIO IESITEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE;



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

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTUs, SIBJICHHUE, Mpoliecc,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

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

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

MertanpeameTHble pe3ynbTaThl OCBOEHMSI IMPOTrpamMMbl CPETHEro OOIIETro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

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

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMN MPUEMBI JIOTMYECKOTO MBILIICHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIEC NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3a]aBas NapamMeTpbl M KPUTEPUH HUX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

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

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

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



TakK€  NPOTHUBOPEUM  Pa3HOTO  poJAa,  BBIIBICHHBIX B Pa3IUYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU TIOCTIEACTBUN ACSITEIbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-HCCIIE0BATEIbCKON U MPOSKTHON JIEATEIHHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro HWHTEPIpETAlMH, MPEoOpPa30BAHUI0 M TMPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BATEIbHOMN
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peHICHHWS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIIECTBIATh IEJICHANIPABICHHBIN TMOUCK TMEpPEeHOca CPEACTB M CIOCO00B
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

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

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MIPEIMETOB;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 331a4H, TOYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHAIM3UPOBATH



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

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOIUMOM JIJIsl BBIMOJHEHUS y4eOHBIX
3ajiay;

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

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAbHYIO  (QOpMy  IPEACTaBICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

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

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMK JPYTHUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CHIOCOOaMU OOIIEHUS W B3aUMOJICUCTBHUSA, MMOHUMATh
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

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

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW W WHIWBHAYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIHMX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOMI paboTHI;

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

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

OCYLIECTBJISATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEJICHUE B Pa3IU4HBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B )KU3HEHHBIX U YU€OHBIX CUTYalLUsX;

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

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 33Jaul B 00pa3oBaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTro MpeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

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

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHUW, TMOCTOSHHO MOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

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

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JECUCTBUM M MBICIUTENBHBIX TMPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl APYTMX @PU aHalIU3€ pe3yJbTaToB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MU € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI EUCTBHI 1O OCBOCHHIO, HHTEPIIPETALUU U
npeoOpa3OBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

Cc(pOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPAa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
KWU3Hb, KJIETKA, OpraHu3M, MeTaboau3Mm (0OMEH BEIIECTB M IpeBpalleHUE
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasI OpraHu3alsl *KUBBIX CUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3BMEHYUBOCTD, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTUYECKUE TEOpUH (KJIETOYHAas, XpPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIOICHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYE€HHBIX



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

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M IPEBPALICHUs SHEPTUU B KIIETKe, (POTOCUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJIyYEHHbIE 3HAHUS AJI1 OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3/I0POBbSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOAWMOCTH HCIOJIBb30BaHUS JOCTHXKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHU/IHOTO CKpEIIMBaHMs JJsl MpelCcKa3aHUsl HacJIeJOBaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJAEp)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUA W3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHE CO3[1aBaTh COOCTBEHHbIE€ IHCbMEHHbIE M YCTHBIE COOOIIEHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKATh:

c(OpPMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTHUU B CUCTEME HAYyYHOIO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTUHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA ISl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHOJOIMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALUSA, TeHO(OH, 3BOIIOLUS, ABIKYIINE CUJIbI ((haKTOPBI) IBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, pPEAYIEHTHI, [EMd MUTAHUSA,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

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

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
ONKMCAHHE YKUBBIX CHUCTEM, MPOLIECCOB U SIBICHUI, OpraHu3aiusi U MpPOBEACHHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOrO0 OTOOpa, BUA000pa30BaHUS, MPUCIOCOOIECHHOCTU
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaX, AHTPONMOTEHHBIX HW3MEHEHUH B
HKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OHMOr€OXUMHYECKUX
IUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKpPYXAaIOLIUX J0JeH, COOI0/IEHU HOPM IPaMOTHOIO MOBEACHHS B OKpYKaroLen
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHUE peliaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/laud, COCTABISTh CXEMBbI
NepeHoca BEIIECTB U SHEPTUH B dKOocHcTeMax (LeNy MUTaHus);

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

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJAEP)KAHUSA, BKJIIOYAIONIYIO IICEBJOHAYYHbIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHBIE€ IHCHMEHHbIE M YCTHBIE COOOIIEHHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
HCII0JIb30BaTh MTOHATUHHBIN arrapar OHOJIOTUH.



N

A~ W

7

8

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

buonorus kak Hayka

JKuBble cucTeMbl U UX OopraHnu3anus
XUMHYECKHUM COCTaB U CTPOCHHUC KIICTKH

H(HSHGI[CHTCJ'IBHOCTB KIJIICTKH

Pasmuoxenue u WHIAWBUAYAJIIbHOC
Pa3BUTHUC OPraHU3MOB

HacneactBeHHOCTH M UI3MEHUYUBOCTD
OpraHn3MoOB

Cenekiust opranu3mMoB. OCHOBBI
OHOTEXHOJIOTHHA

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

KoanuecTBo 4acoB

Bcero

34

KonTpoabHbl
e padoThl

(@) o -

IIpakTHYecku
e padoThI

0.5
0

dyeKkTpoHHbIE (LM (POBbLIE)
o0pa3oBaTe/ibHbIE PeCypChl

https://m.edsoo.ru/IBLQH548U
https://m.edso00.ru/5T7SVKFTX

https://m.edsoo.ru/YTLWW9JE
0

https://m.edsoo.ru/MEETZ2D71

https://m.edsoo.ru/GF6W1A7C9

https://m.edsoo.ru/ONPNXJ7X6

https://m.edsoo.ru/2EY34NEHR

https://m.edsoo.ru/FDB08R36J



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

DBOJIOLMOHHAA OUOIOTUS

BO3HMKHOBEHHE U Pa3BUTHUEC KU3HH Ha
3emiie

OpranusMbl 1 OKpyXkKarouias cpeaa

COO6H.I€CTBEI H 3KOJOTHYCCKHEC
CHUCTCMbI

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

KoanuecTBo 4acoB

Bcero

34

KoHTpoJibHBI
e padoThl

IIpakTHyeckn
e padoThI

0.5

2.5

JaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/7F6R1ZROH

https://m.edsoo.ru/OFLS81YB5

https://m.edsoo.ru/XNFOD96AA

https://m.edsoo.ru/WXWAVS56
F

https://m.edsoo.ru/T3R3FWNON



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne "
o/ eMa ypoka

buonorus B cucreme Hayk

MeToas! TO3HAHUS KUBOKH

npupoasl. [Ipaktuueckas pabora

Ne 1 «Mcnonp3oBanue
Pa3IMYHBIX METO/OB MPHU
M3y4YeHUU OMOJIOTHYECKUX
00BEKTOBY

buonornueckmne CUCTEMEI,
MPOIIECCHI U UX U3YyUYCHUE

XUMHYECKUN COCTaB KJIETKH.
Bona u muHepanbsHbIe cOnU

benku. CoctaB u cTpoeHue
OeNKoB

depMeHTHl — OHOJIOTHYECKHE
karanu3aropsl. JlaboparopHas
pabora Ne 1 «3yuenue
KaTaJINTHIECKON aKTHBHOCTH
(dbepMeHTOB (Ha mpumepe
aMMJIa3bl WM KaTasasbl)»

Vraesonsl. JIunuabl

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHBI
e padoThI

IIpakTHyeckn
e padoThl

0.5

0.5

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

https://m.edso00.ru/02T4D1UI15

https://m.edsoo.ru/GAB23860W

https://m.edsoo.ru/A7VOYD215

https://m.edsoo0.ru/L17LJ590V

https://m.edsoo.ru/V33JINUW5W

https://m.edsoo.ru/VBPPPBGCD

https://m.eds00.ru/OJ7NFITI15

Yyeona
1
HexeJs

1 Henensa
CEHTSIOps

2 "Heneas
CEHTSIOps

3 "Hepens
CEHTSI0ps
4 Henens
CeHTAOpA
1 Henens
OKTSI0ps

2 Henens
OKTSIOps

3 genensa
OKTSOPS


https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5

10

11

12

13

14

15

16

Hyxneunoseie kucnorsl. ATO

Hcropus u MeTo bl U3y4EHUS
KieTku. Kierounas teopust

KieTka kak 1ienocTHas >KuBas
CHUCTCMa

CrpoeHnue 3yKapuoTUYECKON
kietku. JlaboparopHas pabota
Ne 2 «3yuenue crpoeHus
KJIETOK pacCTeHH, )KUBOTHBIX,
rpu0oB 1 OaKTepui 1o
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpernapaTax 1 ux
OTIMCaHHE»

OOMEH BeLIECTB WU
MeTadOJIN3M

dorocunTe3. XeMOCUHTES

DHepreTUYecKuii 0OMeH

JKU3HEHHBIN UK KICTKH.
Jenenue knetku. MuTos.
JlaGopatopnas pabora Ne 3
«HaoOmronenne MuTo3a B
KJIETKaX KOHYMKA KOPEIIKa JTyKa
Ha TOTOBBIX MHKPOIIPEIIapaTax

Buocunres Oenka. Peakius
MaTpUYHOTO CHHTE3a

0.5

0.5

https://m.edsoo.ru/M\WVOELRA9B3

https://m.edsoo.ru/JXQMJOGM3

https://m.edsoo.ru/XDCLRAF1Q

https://m.edsoo.ru/KZ01W5LJY

https://m.edsoo.ru/LOB3I3XYZ

https://m.edso0.ru/\VV882FDGSF

https://m.edsoo.ru/T2LVIES3L

https://m.edso0.ru/COLINPWLF4

https://m.edso0.ru/540F4L77W

4 nenens
OKTSOPS
1 Henens
HOAODA
2 Henens
HOSIOPSI

3 "Henensa
HOSIOPSI

4 nenensd
HOAOPA

1 Henens
neKaops
2 Henens
nexaopst

3 Henens
nekaops

4 nenensd
neKaops


https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W

17

18

19

20

21

22

23

24

25

26

Tpancnsius — OnocuHTes
Oenka

Hexnerounsie GopMbl )KU3HU —
BUPYCHI

@DopMbl pa3MHOKEHUS
OpraHU3MOB

Meiio3

OO6pa3zoBaHue u pa3BUTHE
IIOJIOBBIX KJICTOK.
O11010TBOpPEHHE.
JlaboparopHast pabora Ne 4
«V3ydeHue cTpoeHHS MOJIOBBIX
KJICTOK Ha TOTOBBIX
MUKpOITpenaparax»

NuauBunyanbHOE pa3BUTHE
OpraHu3MOB

I'enetuka — HayKa O
HaCJICACTBEHHOCTH U
N3MCHYHNBOCTH

3aKOHOMEPHOCTH HACTIEI0BaHUS
MpU3HAKOB. MOHOTHOpUIHOE
CKpeIllMBaHUe

JluruOpuHOE CKpeIrBaHueE.
3aKOH HE3aBHUCHMOTO
HACJIeIOBaHUS MPU3HAKOB
CLerIeHHOE HaclIeq0BaHue
npu3HaKkoB. JlaboparopHas

0.5

0.5

https://m.edsoo.ru/TFDKDDWW

M

https://m.edsoo.ru/9PGS5FAJB

https://m.edsoo.ru/2JLXB4A0OR

https://m.edsoo.ru/5SNUXKO0X86

https://m.eds00.ru/C29L4DXB8

https://m.edsoo.ru/MA4AT8L5AD

https://m.edsoo.ru/HESOD768U

https://m.edsoo.ru/YYQSGIWI2

https://m.edsoo.ru/YSNANQG65V

https://m.edso00.ru/P2SQ5ZGN2

1 Henens
STHBapsI
2 Henelst
STHBapst
3 Henensa
STHBapsI
1 Henens
(dheBpans

2 "Henens
(beBpans

3 Henenst
deBpans

4 uenens

deBpans

1 Hemensa
Mapra

2 Henens
MapTa

3 genensa
MapTa


https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2

27

28

29

30

31

32

33

pabota Ne 5 «M3yuenue
pe3yJIbTaTOB MOHOTHOPHTHOTO U
JAUTHOPHHOTO CKPELIMBAHUS Y
ApO30(UITBI HA TOTOBBIX
MHKpOIpernapaTax»

T'enetuka nona. Hacnegosanue
MIPU3HAKOB, CIICTUICHHBIX C
IOJIOM

N3MeHUYnBOCTb.
Henacnencreennas
M3MEHUYUBOCTh. JlabopaTopHas
pabota Ne 6. M3yuenue
MOIU(PUKAITIOHHOM
W3MEHUYUBOCTH, TOCTPOCHUE
BapHUAIIIOHHOTO PAJia U
BapHallMOHHOW KPUBOM»
HacnencrBeHHast ©3MEHYMBOCTb.
JIaGopartopnas pabota Ne 7.
«AHanu3 MyTanui y 1po3o¢huisl
Ha TOTOBBIX MUKpOTIpErapaTax»»

I'enetuka yenoBeka

PeseprubIil ypok. O600611eHIE
o teMe «HaciencTBeHHOCTE U
W3MEHYUBOCTH OPTaHU3MOBY

CCJ’ICKI_[I/ISI KaK HayKa "1 IIponecce

MeTtonanl 1 JOCTHKEHUS
CEJICKLIUU PACTCHUM U

0.5

0.5

https://m.eds00.ru/3GYGV47YM

https://m.edsoo.ru/M3SMHUK2VV

https://m.edsoo.ru/VWT70DZ8R

https://m.edsoo.ru/XU9SFS3GA

https://m.edsoo.ru/E21XRS2EB

https://m.edso0.ru/3128P3L98

https://m.edsoo.ru/JSK3Q6W0J

1 Henensa
anpens

2 Henens
anpess

3 Henmens
amnpens

4 uenens
amnpens

1 Henensa
Mast

2 "Henensd
mast

3 "Henensa
Mas


https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J

KHUBOTHBIX

Buore 4 wene
HMOTEXTOJIOTITL KK OTpacith 1 0 https://m.edsoo.ru/TAKI9EG62K HeacHst
MIPOU3BOJICTBA Mas

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

34 3 4


https://m.edsoo.ru/TAKI9E62K

11 KJIACC

Ne
n/n

Tema ypoka

DBOJIIOLMS U METOJIBI €6
W3YYICHHUS

Hcropus pazButus
MPEACTABJICHUI 00 YBOJIIOITUN

MuxkposBonronus

HOHy.HHHI/ISI KakK 3JICMCHTapHasA
S/IMHUIIA BUJIA W SBOJTFOITHH.
JlabopaTtopHas pabota Ne 1
«CpaBHEHHE BHJIOB T10
MOp(}oTOrHIecKOMYy KPUTEPHIO»

JIBroKymiye cuibl (3JeMeHTapHbIe
(akTOpbI) FBONIOINH
EctectBenHsbIit 0TOOp 1 €ro
¢bopmbl

Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB
U BU1000pazoBaHHUe.
JIaGoparopnas pabota Ne 2
«Onucanue NpucrnocoOIeHHOCTH
OpraHusMa 1 €€ OTHOCUTEIBLHOTO
XapakTepa»

Hamnpasnenus u nytu

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHBI
e padoThl

IIpakTHyeckn
e padoTsl

0.5

0.5

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/6KWQ9KBKU

https://m.edsoo.ru/OSWC475SX

https://m.edsoo.ru/TOFAUE4ZP

https://m.edsoo.ru/D3UCLTSOF

https://m.edsoo.ru/SEH6CNOWI

https://m.edsoo.ru/DY32BUDOO

https://m.edsoo.ru/M\WVAJHSTLOB

https://m.edsoo.ru/PI1FI0OYV3

Yyeona

Heae/ad

1 Henensa
CEHTSIOps

2 Henens
CEHTAOPS

3 "Henens
CEHTAOPS

4 genens
CEHTSI0ps

5 Henens
CEHTSI0ps

1 Hemens
OKTSIOpsI

2 Henend
OKTSIOpsI

3 "Henensa


https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/PI1FI0YV3
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MaKpO3BOIOIHH
HeoOpatumocTs 3BoOIONNN

Uctopus xxu3nu Ha 3emiie U
METO/]IbI €€ U3YUCHUS

['unoressl mpoucxoxACHUS
JKU3HU Ha 3eMiie

PasButne xn3Hu Ha 3emie 1o
opaM 1 nepuogam

OcCHOBHBIE 3TaIlbl BOTIOIUU
PaCTUTEIBLHOTO U KUBOTHOTO
mupa. [Ipaktuueckas padora Ne 1
«M3yueHne ucKomaeMbIxX
OCTaTKOB PACTEHUH U JKUBOTHBIX
B KOJUTCKITHSIX

CoBpeMeHHas cucrema
OpPraHUYECKOTO MHpa

DBOJIOIMS YeTIoBeKa
(anTpoOmoTreHe3)

JIBrokymue cuibl (paxTopsl)
aHTpOITOTeHe3a

OCHOBHBIE CTaIUU IBOIIOLIUN
4eloBeKa

UYenoBeyeckue pacsl U
MIPUPOJTHBIC aJaNTAIlK YeJIOBEKa
PesepBHelil ypok. O6001IEHHE 10
Teme «BO3HUKHOBEHHE U
pa3BUTHE KU3HU Ha 3eMiie»

0.5

https://m.edsoo.ru/CLA9VC5JJ

https://m.edsoo.ru/MJYY 1MV X7

https://m.edsoo.ru/EKNHXBOS?2

https://m.edsoo.ru/ECIN8TF62

https://m.edsoo.ru/7K1LYOSCT

https://m.edsoo.ru/\WSEXNI9YAK

https://m.edsoo.ru/ADV3JERUE

https://m.edso0.ru/D7JZMBYPQ

https://m.eds00.ru/14G19MQ4K

https://m.edsoo.ru/XL7QKC5PK

https://m.edsoo.ru/R6L7VY2GB

OKTSIOpS
4 yenens
OKTSIOps
1 Henensa
HOSIOPSI
2 Henens
HOSI0ps
3 Henensa
HOSIOps

4 yenens
HOSIOPSI

1 Hemens
neKaops
2 Henens
nexaopst
3 "Hepenst
nexaops
4 nenensd
neKaops
1 Henensa
STHBapsI

2 Henens
STHBaps


https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
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DKOoJ0rus Kak HayKa

Cpenpl oOuTaHus u
HKOJIOTHYECKUE (PAKTOPHI

AbGuoTtnveckue HakTophbl.
JlaGopaTopHas padota Ne 3.
«Mopdodomnoruueckue
0COOEHHOCTH pacTeHU u3
Pa3HBIX MECT OOUTAHUSY.
JlaboparopHas pabota Ne 4.
«BnusgHue cBera Ha pOCT U
pa3BUTHE YCPEHKOB KOJIEyCay»

buotnueckue hakTops

DKOJOTUYECKHE XapaKTePUCTUKU
nomymsiiud. [TpakTudeckast
pabota Ne 2 «[Toacuér
TJIOTHOCTH TIOMYJISIIIAIA Pa3HbIX
BHJIOB PaCTCHUIN»

Coo0bmiecTBa OpraHu3MoOB —
OuoIIeH03

DKOJIOTUYECKUE CUCTEMBI
(3KOCUCTEMBI)

OCHOBHBIE TOKa3aTEIN
3KOCUCTEMBI. DKOJIOTUYECKUE
nupamupl. CBONCTBA
skocucteM. Cykieccus

IIpupoiHBIE 3KOCUCTEMBI

0.5

0.5

https://m.eds00.ru/K46KON56I

https://m.edsoo.ru/DCOIEUICY9

https://m.edsoo.ru/G7NF3P1NM

https://m.edsoo.ru/A6Z8SMGNQOR

https://m.edsoo.ru/X42J6 ABRN

https://m.edsoo0.ru/0T2K1PNGZ

https://m.edso0.ru/S1LIRWZMR

https://m.edso0.ru/NSTEWOGPE

https://m.edsoo.ru/WIDMMUBC
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3 Henena
STHBapst

1 Henensa
(bespans

2 "Henens
(beBpans

3 Henena
deBpans

4 nenensd
deBpans

1 Hemens
MapTa
2 Henyes
MapTa

3 Henens
MapTa

4 penens


https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WIDMMUBC5
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30

31

32
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34

AHTpOHOFeHHBIG 9KOCHCTCMbI

buocdepa — rnobanpHas
AKOCHCTEMA 3eMJIU

3aKOHOMEPHOCTHU
CYLIECTBOBaHMsI OnocQepbl
YenoseuecTBo B Omochepe
3emin

CocymiecTBoBaHHE TPUPOJBI U
YeJI0BEYECTBA

PesepBHEIit ypok. O600ICHHE
TeMbl «Coo011iecTBa 1
SKOJIOTHYECKHE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34

2.5

https://m.edsoo.ru/WRS65U3WC

https://m.edso00.ru/2X1VG50Q18

https://m.edsoo.ru/\V5JT6B38Z

https://m.edsoo.ru/HXCDHPXDJ

https://m.edso00.ru/187G37606

https://m.edsoo.ru/SW5XCF3K6

MapTa
1 Henensa
anpes

2 Henens
anpens
3 menmens
anpens
1 Henensa

Mas

2 Henens
Mas

3 Henena
Mas


https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpaMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

CdopmupoBaHHOCTh 3HAHUNH O MECT€ W POJM OHOJOTUM B CHUCTEME
HAy4YHOTO 3HAHMS €CTECTBEHHBIX HAyK, B (POPMUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAYYHON KapTHHBI MUPa U HAYYHOTO MHUPOBO33PEHHUS; O
BKJIaJIC POCCHUMCKHX M 3apyOekHBIX YYEHBIX-OHMOJIOTOB B Pa3BHUTHE
Ouosoruy; (QyHKIMOHAIFHOM TPAMOTHOCTH 4YellOBEKa JUISl pelIeHUs

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJep)KaHUE OHOJOTHYECKHX TEPMHHOB U
MOHATHIA: KHU3Hb, KIETKA, OpraHu3M; MeTaboym3M (0OOMEH BEUIECTB U
MpEBpAIICHUE DSHEPTUH), TOMEOoCTa3 (CaMOperyJsius), ypOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CAMOBOCIPOU3BEACHUE (PEHMpPOIYKIIHS),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTb, POCT U PA3BUTHC

YMenue uznaraTb OUONOrHYECKUE TEOPHH (KJIETOYHAsl, XPOMOCOMHAs,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.1. BaBunosa) u
ydeHHst (0 IEHTpaXx MHOTO0O00pasus W MPOHCXOXKACHUS KYIbTYypPHBIX
pactenuii H.M. BaBuiosa), onpenensts rpaHuiibl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BIageTh METOJIaMM HAy4YHOrOo TIO3HaHUS B OHMOJOTHH
(HabnrofieHre W OMHMCAaHWE JKUBBIX CHCTEM, IMPOILIECCOB U SBICHUM;
OpraHM3alysi W TpOBEACHHE OWOJIOTMYECKOTO  JIKCIEPHUMEHTa,
BBIIBMKEHHE  THIIOTE3DI; BBISIBIICHUE  3aBUCUMOCTH  MEXKIY
HCCIIeTyeMbIMU BETUYMHAMHU, OOBSICHEHUE MOTYYEHHBIX PE3yIbTaTOB,
WCIIONb30BAHHBIX HAYYHBIX MOHSATHI, TEOpPUM W 3aKOHOB; YMEHHUE

ACJIaTh BBIBOJBI HA OCHOBAHUU MMOJTYUYCHHBIX pe?,y.]'II)TaTOB)

YMeHue BBIIENATH CYIIECTBEHHbIE MPHU3HAKU BUPYCOB, KIETOK
IIpOKapuoT HW JYKApHOT, OOHOKJICTOYHBIX W MHOI'OKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BENIECTB U
MpeBpalIeHUs] DHEPruu B KIETKe, (OTOCHHTE3a, IIACTHUYECKOrO U
JHEpreTHdeckoro  oOMeHa, XEeMOCHHTe3a, MHTO03a,  Meio3a,
OIJIOAOTBOPCHUA, Pa3MHOXKCHUA, UHIUBHUAYAJIbHOTI'O Pa3sBUTHA

opranusma (OHTOT'€He3)
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11 KIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

YMmenune IMPUMCHATDH MOJIYYCHHBIC 3HaAHUA JJISL 06’I>SICH€HI/IH
6I/IOJIOI‘I/I‘-IGCKI/IX mponeccoB U SIBJICHI/Ifl, AJId TIPUHATUA TPAKTUYCCKUX
pelIeHri B MOBCEAHEBHOM KHU3HU B LIESIX oOecriedeHust 0e30MacHOCTH
CBOETO 37I0POBbsI U 3JI0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOI0IEHUSI HOPM
rpaMOTHOTO TIOBEACHUA B  OKPYXKAIOWIEW NPUPOJHOW  CpElE;
IIOHMMaHUEC HGO6XOI[I/IMOCTI/I HUCII0JIB30BaHUA I[OCTI/I)KGHI/Iﬁ
COBPEMEHHOM OHOJOTMM U OMOTEXHOJOTMH MJisi PallOHAIBHOTO

IpUpPOaAOITIOJIb30BAHHUA

VYMmenune pe€miaTts 3JIEMCHTAPHBIC I'CHCTHYCCKHEC 3adadd Ha MOHO- H
,Z[I/IFI/I6pI/II[H06 CKpC€IIMBAaHUE, CLCIINICHHOC HACICAOBAHHE, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIUBaHHUA JJIs npeacKasaHus

HacCJICOOBaHM ITPU3HAKOB Y OPraHu3MOB

YMeHue BBINOJNHATH JIAOOpATOPHBIE W MPAKTUYCCKUE PabOTHI,
coOnrofaTh MpaBWia Mpu pabore ¢ ydeOHbIM U J1TaOOPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHYECKH OLEHMBATh U UHTEPHPETHPOBATH MHPOPMALUIO
OMOJIOTUYECKOI0 COJIEePKaHMs, BKIIOYAOLIYIO IICEBIOHAYYHbIC 3HAHUS
u3 pa3iauuHbIXx UcTouHUKOB (CMMU, HayyHO-TIONMYIsIpHBIE MaTEpUalIbl);
STUYECKHE AaCHeKThl COBPEMEHHBIX HCCJIEIOBAaHUI B OMOJIOTHUH,

L% (S2105000%05 (SH OHMOTEXHOJIOTUH

YMeHue co3naBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIICHUS,
0000111ass 6MOIOrHYEeCKy0 HH(POPMALIUIO U3 HECKOJIBKUX MCTOYHHKOB,

T'paMOTHO HUCIIOJIB30BAaTh MMOHSATHHHBIN armapar OHOJIOTHH

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

ChopMHUpOBAaHHOCTh 3HAHUM O MECT€ M POJIM OHOJIOTHH B CHCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (POPMUPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAyUYHON KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHHUS; O
BKJIQJIE POCCHMCKHUX W 3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE
ouosornu; (HYHKIIMOHATILHOW TPAMOTHOCTH YEJIOBEKA ISl PEIICHHS

JKHM3HCHHBIX 3aJa4

YMmenue pacCKpbeIBaTh COACPKAHUC OHOJIOTHYECKUX TCPMHUHOB H

TIOHSITHI: BUJ, NOIYJIALHA, FeHO(I)OHII, 9BOJIIOLUA, ABWIKYHIHUC CHIIBL



(paxtopsr) 9BOJIIOLINH, PUCTIOCOOTICHHOCTh OpraHHU3MOB,
BHJI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHCTEMA,
NPOAYICHTBI,  KOHCYMEHTBI,  PEIyLUEHTbl,  [eNU  IHTaHUs,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, ornocdepa

VYMeHue nznaraTb OMOJIOrHYECKUe TEOpUH (3BOIIOLMOHHAA Teopus Y.
JlapBuHa,  CHHTETHYeCKas  TEOpus  SBOJIIOLMHU), 3aKOHBl U
3aKOHOMEPHOCTH (3apoplieBoro cxonactsa K.M. bapa, yepenoBanus
IJIaBHBIX HanpasieHui u nmyrei sBosmonuu A.H. CeBepuoBa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TpaHUIBl  HX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

YMeHue BIaAeTh METOJAaMU HAyYHOTO II03HAHHUS B OHOJIOTHH
(HabOmroleHNEe W OIMCAHUE JKUBBIX CHCTEM, IPOIIECCOB M SBJICHHIA;
OpraHm3alys W TPOBEACHHE OWOJIOTHMYECKOTO  IKCICPHUMEHTA,
BBIIBOKCHUE  THUIIOTE3bl;  BBIIBJICHUE  3aBUCHMOCTH  MEXIY
UCCIICIyeMbIMH BEIIMYMHAMH, OOBSICHEHUE TIOJYYCHHBIX PE3y/IbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSTHIA, TEOPHA W 3aKOHOB, yMEHHUE

ACJIaTh BBIBOAbBI HA OCHOBAHUU MOJTYUYCHHBIX pe3y.IH)TaTOB)

VYMmenne BBIJACIATH CYIICCTBCHHBIC IIPpHU3HAKU CTPOCHUA
OMOJIOTUYECKUX  OOBEKTOB: BHJOB, IMOMYJSILUN, TPOJYLIEHTOB,
KOHCYMECHTOB,  PEIYyLIEHTOB,  OWOTCOIEHO30B M  3KOCHUCTEM;
0COOEHHOCTH MIPOIIECCOB HACJIeJICTBEHHOU U3MEHYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BHUI000pa30BaHUs, MPUCIIOCOOIIEHHOCTH
OpPraHU3MOB, JI€HCTBUS JKOJIOTUYECKUX (PAKTOPOB Ha OPraHU3MBbl,
MepeHoca BeIecTB ¥ MOTOKA SHEPTUU B IKOCHUCTEMAaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEM MECTHOCTH, KPYTOBOPOTa BEIIECTB U

OMOre0OXMMHYECKUX IIMKIIOB B Ouochepe

YMeHne TpUMEHSATh IOJNyYeHHBbIE 3HAHUSA JUIS  OOBSCHEHHSA
OMOJIOTHYECKUX TPOIECCOB U SBICHUMU, JUIS MPUHATHS MPAKTHYECKUX
peleHuii B MOBCEeTHEBHOM )KU3HU B LIENAX o0ecredeHus: 6e30MacHOCTH
CBOETO 3/I0POBbS U 37J0POBbsI OKPYKAIOIINX JIFOJeH, COOIIOICHHUSI HOPM
rpaMOTHOTO TOBEACHUA B OKPYXKAlOIIed MPUPOJHOM  Cpene;
MMOHUMaHHe HEOOXOTMMOCTH UCTIOJTb30BaHUS JOCTIKEHHUH
COBPEMEHHOM OMOJIOTUH /7Sl pallMOHAIBHOTO MPUPOAONOIB30BAHHUS
YMeHne pemarh dJeMEHTapHbIe OMOJOTHYECKHE 3a/ladyd, COCTaBIISTH
CXEMBI IEPEeHOCa BEIECTB U PHEPTUHU B IKOCHCTeMax (1IeTH MUTaHU)
YMeHHe BBINOJHATH JIAOOpAaTOpHbIE M MpPaKTUUYeCKue paboThl,
coOmonaTh mOpaBwia mpu paboTe ¢ Y4eOHBIM M JIAOOPATOPHBIM

obopynoBaHuEM
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YMeHue KPUTHUECKH OIEHUBATh W WHTEPIPETHPOBATH MHPOPMAITUIO
OHMOJIOTUYECKOTO COJICPIKAHUS, BKIIFOYAOIIYIO IICEBIOHAYYHBIC 3HAHUS
U3 pa3nUYHbIX HCTOYHUKOB (CMU, HaydHO-TIOMYIISIpHBIE MaTEPUAIIbI);
paccMaTpuBaTh rJ100aJIbHBIC IKOJIOTUIECKUE POOIIEMBI
COBPEMEHHOCTH, (hOPMUPOBATH MO OTHONICHUIO K HUM COOCTBEHHYIO

IIO3HUIIHNIO

YMeHue co3znaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOILCHMS,
000011251 OMOJIOTHYECKYI0 UH(DOPMALIUIO W3 HECKOJIBKHX MCTOYHUKOB,

I'paMOTHO HCITIOJIB30BATH TMOHATHHHBIN alrapar ouoaoruu



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Koxa

1.1

1.2

2.1

2.2

3.1

3.2

3.3

3.4

HpOBepﬂeMLIﬁ IJIEMEHT COAECPKaHUA

buonorusa xax HayKa

buonorus — wnayka o >xuBod mnpupone. Ponp Ouonorun B (opmupoBaHUH

COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CHcTeMa OMOJOTHIECKIX HAYK

MeToapl 1MO3HAHUS KUBOW MPHUPOABI (HAOMIOAEHHE, HKCIEPUMEHT, OIHCAHUE,
U3MEpeHue, KiIacCupUKanus, MOJCIUPOBAaHUE, CTATUCTHUYECKas o00paboTKa

JTAHHBIX )
JKuBbie cucTeMBI M X OpraHu3aIus

JXKuspie cucremsr (6HOCHCTEMBI) KaK MpeaMeT u3ydeHus: ouosnoruu. CBoOHCTBa

OMOCHCTEM M UX pazHooOpasue

YpoBHU oOpraHuzanuu OMOCHUCTEM: MOJIEKYJISIPHO-TEHETUUYECKHH, KJIETOYHBIH,

OpraHU3MEHHBIN, MOMYISUOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi
XUMUYECKHUI COCTaB M CTPOCHUE KIETKU

XUMHYECKHUM COCTaB KIETKH. XHUMHUYECKHE DJICMEHTHI: MaKpO3JICMCHTHI,
MHKPOIJICMCHTHI. Boma u MHHCPAJIbHBIC BCIICCTBA. (DYHKI_II/II/I BOABI H

MHHCPAJIbHBIX BEHIICCTB B KJICTKC. Ho;mepmaHHe OCMOTHYECKOI0 Oananca

benku. CoctaB u crpoeHue OenkoB. AMHMHOKUCIOTBI — MOHOMEpHI OEIKOB.
HezameHnMble ¥ 3aMEHUMBIE aMUHOKHUCIOTBL. AMUHOKHCIOTHBIH COCTaB.
VYpoBHH CTPYKTYpbI 0€IKOBOI MOJIEKyJbl (TIEpBUYHAs, BTOPUYHAs, TPETUYHAS U
YeTBEPTUYHASA CTPYKTypa). XHMHUYECKHE CBOHCTBa OesKoB. buonoruueckue
(GyHKIIMHN OEIKOB.

®epMeHTHl — Ouosiornyeckue karaiauzaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIN
LHeHTp, cyOctpatHas crneunpuyHoctb. Kodepmentsl. Butammubl. Otanuuns

(bCpMCHTOB OT HCOPraHNYCCKUX KAaTaJInu3aTOpPOB

YrneBoabl: MOHOCaxapuabl (TII0K03a, pu003a U JIe30KCHPH003a), AUCAXAPUIBI
(caxaposa, makTo3a) W TONUCaxXxapuabl (Kpaxmai, TJIMKOTEH, IEeJII0I03a).
buonornueckue GyHKIIMN yTIE€BOIOB.

Jlunuaer:  Tpurmuuepuanl,  crepounsl,  dochomunuael.  ['mapoduiasHO-
ruapodoOHble CcBoiicTBa. buonornueckue ¢yHKimu naunuaoB. CpaBHEHHE

YriieBOJ40B, OCIIKOB M JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUUN

Hyxneunossie kucnotel: JIHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEHHOBBIX



3.5

3.6

3.7

3.8

3.9

3.10

4.1

4.2

4.3

4.4

kuciotr. Crpoenne u ¢ynkuuu JIHK. Crpoenne un ¢ynxnuun PHK. ATO:

cTpoeHue U (PyHKIUU
[uronorus — Hayka o kierke. Kiierounast reopusi. MeToabl H3ydeHUs KIETOK

Krnerka xak nenoctHas kuBas cuctema. OOIIMe MpHU3HAKK KJIETOK: 3aMKHYTast
HapykHass MemOpana, mojekynsl JIHK kak renerwdeckuii ammapar, cucreMma

cuHTe3a Oelika

Tunsl kIeToK: 3yKapruoTHdeckas U npokapuotuueckas. OcoO0eHHOCTU CTPOSHUS
MpoKapuoTHUecKkoi  kieTku. Kierounas crenka Oaktepuit. CTpoeHue
JYKapUOTHUECKOM KJeTKA. OCHOBHBIC OTJIMUUS PACTUTEIBHOHM, >KUBOTHOW H

IprOHON KIIETKU

[IoBepXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOYHAs CTEHKA, TIMKOKAIMKC, HX
¢bynkuuu. [Tnasmarndeckas memOpana, e€ cBoiictBa u ¢pyHkuuu. LluTorumasma u
e¢ opraHouasl. OgHOMEMOpaHHBIE OPraHOMABI KIETKH: HSHIOIUIa3MaTHYecKast
cerb (OIIC), ammapar D'onbmxu, jau3ocombl. I[lomyaBTOHOMHBIE OpraHOUIBI
KJIETKH: MUTOXOHAPUH, IutacTuabl. IIponcxoxxaeHne MUTOXOHIAPUM M IIIACTHI.
Bunsl mactun. HememOpaHHbIE OpraHOMAbl KJIETKH: PUOOCOMBI, KJIETOUYHBIN

LHCHTP, pCCHUYKH, KTYTHUKH. CDYHKI_II/II/I OpraHonao0B KJICTKH. BxnroueHnus

SAnpo — perynaropHblii 1eHTp kieTku. CTpoeHue siapa: siaepHas 000JI0uKa,

KapuoIuiasMa, XpoMaTuH, AAPbIIIKO. XpOMOCOMBI
TpchnopT BCIICCTB B KIICTKC
)KI/BHGJICHTCJ'IBHOCTB KJIICTKHU

OOMeH BemecTB, WIM METa0ONu3M. ACCUMWISNMS (TUIaCTHYECKUl OOMEH) u
JTUCCUMUIISINSA (PHEPreTHUYECKU OOMEH) — JBE CTOPOHBI €IMHOTO Ipoliecca
MeTtabonusma. Tunbsl oOMeHa BellecTB: aBTOTPOQHBIN U rerepoTpodHbiil. Pomib

(l)epMeHTOB B OOMEHE BCIICCTB U MPECBPALICHUN SHCPIHUU B KIICTKE

®dortocunte3. CBeroBas U TeMHoOBas ¢asbl poTocuHTe3a. Peakumuu porocuuTesa.
OddexTuBHOCTL PoTOCHHTE3a. 3HAUEHHE (POTOCHHTE3a JI JKU3HM Ha 3emiie.
Brnusiaue ycnoBuit cpeapl Ha (POTOCMHTE3 W CIOCOOBI TIOBBIIIEHUS €TO
MIPONYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XeMocHHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HAYCHHE XEMOCHHTe3a [T

SKA3HU Ha 3emiie

3HepFCTHqCCKHﬁ 0o0OMEH B KIIETKE. Pacmiemienne BCIICCTB, BBIACICHHEC H
AKKYMYJIMPOBAHHUC OHCPIruM B KIICTKC. OTalbl SHEPTCTUUCCKOTO oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BUJHI. KHCJ’IOpOJIHO@ OKHCJICHHEC, WJIN KJIIECTOYHOC

npixaHue. DPGEeKTUBHOCTh SHEPTeTUYECKOro 0OMEHa

Peakiun marpuunoro cuntesa. ['enerndeckas napopmanus u JJHK. Peanuzanus

reHeTnyeckol umHpopmanuu B KieTke. ['eHeTHyeckuil KoJI M €ro CBOICTBa.
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Tpanckpunuus — marpuunblii cuate3 PHK. Tpancnsmus — O6uocunte3 Oenka.

KomupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

Hexnerounsie ¢opmbl ku3Hu — BHpYChL. Mcropus otkpeitus Bupycos ([.U.
WBanoBckuii). OcOOEHHOCTH CTPOEHHUS M IKU3HEAEATEIILHOCTH BHUPYCOB.
baktepuodaru. bonesnu pacreHuil, >XMBOTHBIX U YEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmyHoaedunura yenopeka (BIY) — Bo3oymurens CIIM/la.

[Mpodunaktrka pacpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA
Pa3zmHOXeHME M MHIUBUAYAIBHOE PA3BUTUE OPTAaHU3MOB

Knerounsnii UK, WIM KU3HEHHBIA NHKIT KIeTKU. WHTepdaza u MUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Permmkanus — peakius MaTpUIHOTO
cunteza [IHK. Ctpoenune xpomocom. XpOMOCOMHBIH HaOOp — KapHOTHIL.
JIMMIIONAHBIE W TalUIOWJHBIA ~ XPOMOCOMHBIE  HaOOphl.  XpOMaTHBI.
[{utonornyeckue OCHOBBI PA3MHOKEHUS W HMHAUBUAYAIBHOTO Pa3BUTHUA
OpraHU3MOB.

Henenne xkimerkn — wmuto3. Craaum muto3a. Ilpoueccsl, mpoucxomsuiue Ha

Pa3HbIX CTAAUAX MUTO34d. buonornyeckuii CMBICII MUTO3a

®opMbl pa3MHOXKEHHsI OpraHu3MoB: Oecronoe M mojioBoe. Buasl Gecrosioro
Pa3MHOXKEHHUS: JIeJICHHE HaJBOE, IMOYKOBAaHUE OJHO- M MHOIOKJIETOYHBIX,
crIopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €I'0 3HAYCHHUC OJIs CCICKINU

ITonoBoe pa3zMHOXKEHHE, €r0 OTINYUSA OT OECIOI0ro.
Meiio3. Cragum wmeio3a. Ilponeccel, npoucxonsduige Ha CTagusix Meio3sa.
IloBenenne xpomocom B Menose. KpoccuHrosep. buonormyeckuil cmbicn u

3HaYEeHNE MEN03a

["ameTorenes — mpoiiecc 00pa3oBaHMs MOJIOBBIX KJIETOK y KUBOTHBIX. [losioBbIe
KEJIC3bl: CEMCHHHUKU U ANYHUKH. O6pa3OBaHI/Ie " pa3BUTHEC IMOJOBBIX KJIECTOK —
raMmer (CepMaro3ouj, SUleKIeTka) — criepmaToreHe3 u ooreHe3. OCOOEHHOCTH

CTPOCHUMA SIAIIEKJIETOK U CIIEpMAaTO30U0B. OHJ'IO,I[OTBOPCHI/IC. HapTeHoreHes

WnnuBuayansHoe — pa3BuTHE  (OHTOreHe3).  OMOpHOHAJbHOE  pa3BUTHE
(aMOpuorenes). Jransl SMOPUOHATIBHOTO PA3BUTHS Y NMO3BOHOYHBIX KMBOTHBIX:
npoOieHue, racTpyisinus, opranoredes. [loctamOpuonansHOe pazBuTHe. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsiMoe, HempsiMoe (JIMYMHO4YHOE). BriusHue
Cpebl Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI, CIIOCOOHbIE BBI3BIBATH BPOXKIEHHbIE
YpOJCTBa.

Poct u paszButme pactenuil. OHTOreHe3 IBETKOBOIO pACTEHUS: CTPOCHHE

CCMCHHU, CTaAUH PASBUTHUA

HaCJ'Ie,HCTBeHHOCTI) U USMCHYUBOCTb OPTaHU3MOB
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IIpeamer u 3agaun reHeTukd. MicTopust pa3BUTHS T€HETHKU. BKilag pocCUiCKUX
U 3apyOexHBIX YU€HBIX B pa3BUTHE TCHETUKU. METOObl T'€HETHKH
(rubpu10JI0rNYEeCKui, LUTOrCHETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHA).
OcHOBHBIE TEHETUYECKHUE MOHATUA. ['eHeTnYecKass CUMBOJIMKA, UCIIOJIb3yeMas B

CXeMax CKpelIUBaHUI

3aKOHOMEPHOCTH HACJIeI0BaHUs IPU3HAKOB, yCTaHOBJIEHHbIE I'. Menaenem.
MonorubpuaHoe CKpemmBaHue. 3aKOH €AMHOO0Opa3usi THOPHIOB MEPBOTO
nokosieHus. [lpaBuio JnOMMHHMpOBaHMs. 3aKOH pacIUEIUIEHHs IPU3HAKOB.
I'unoresa uncroTel ramer. [1onHOE M HEMONIHOE JOMUHUPOBAHHKE.

JurubpugHoe ckpeuMBaHue. 3aKOH HE3aBUCUMOTO HACl€OBAHUS MPU3HAKOB.
[{uToreHeTuueckue OCHOBBI JIUTMOPUAHOIO CKpEIMBaHUA. AHaJINW3HUPYIOIIEE
cKpeliuBaHue. Vcnonp3oBaHME — aHANM3UPYIOLIErO  CKpeLIMBaHUsA  JJIs

OIIpCACIICHUSA I'CHOTHUIIA ocobu

CuernneHHoe HacnefoBanue npusHakoB. Pabora T. Moprana mo cueruieHHOMY
HACJeIOBaHUIO TreHoB. Hapylienue cuemjieHUss T€HOB B pe3yibTare
KpOCCUHroBepa. XpOMOCOMHAsi TEOpHUsl HACJIEACTBEHHOCTH. |'eHeTnueckue
KapThl.

I'enetuka mona. XpoMOCOMHOE ONpEIeNieHHuEe Ioya. AYTOCOMBI U IOJIOBBIE
xpoMocombl. ['oMoraMeTHele M rereporaMeTHbie opraHu3mbl. HacnemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

N3menunBoCcTh. BHIBI M3MEHUYMBOCTH: HEHACJIECACTBEHHAs U HACIEICTBEHHAs.
Ponep cpenpl B HEHAcCIEICTBEHHOW  W3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJU(PUKATMOHHON W3MEHUYMBOCTU. BapuanuoHHBIH psig W BapUallMOHHAs
kpuBaid. Hopma peaknum npusHaka. KoiaumuecTBeHHblE M KAaueCTBEHHBIE

MPU3HAKU U UX HOpMaA pCaKINH. CBoiicTBa MOI[HCI)HK&HHOHHOﬁ HN3MCHYHMBOCTHU

HacnenctBeHHas, WM Te€HOTUIMYECKas, W3MEHYMBOCTb. KoMOMHAaTHBHas
W3MEHYMBOCTb. Melo3 U T1OJIOBOW TMpoliecCc — OCHOBA KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTanoHHass W3MEHYUBOCTh. Kraccudukaruss MyTaluin:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ IPUYMHBI MyTanuil. MyTareHHble
(bakTopbl. 3aKOH TOMOJIOTHYECKUX PSAA0B B HACIEICTBEHHOM n3mMenunBoctu H.M.

BasusioBa

I'enernka uyenoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOABl TE€HETUKH
YeJIoBeKa: TeHEAIOTHYCCKUH, OJIM3HELIOBEIN, IIUTOTCHETUYCCKUH,
OMOXMMHYECKUN, MOJEKYyIsIpHO-TeHeTndeckuil. CoBpeMEeHHOe OmpeJeeHne
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHHMPOBAHNE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotneto [I[P-ananuza. HacnencTBeHHble 3a00ieBaHUS YeOBEKA: TE€HHBIE
0071€3HU, 0OJIE3HH C HACJIEICTBEHHOH MPEeApacnoIoKeHHOCThIO, XPOMOCOMHbBIE

6one3nu. ComaThueckue W TeHepaTUBHble MyTauuu. [IpuHLIMIIBI 370pOBOTO
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06pa3a JKHN3HHU, OUArHOCTHUKH, HpO(i)I/IJIaKTI/IKI/I U  JICUHCHHUS TI'CHCTHUUYCCKUX
0one3neil. MeaMKO-TeHEeTUYECKOEe KOHCYIbTHPOBAHUE. 3HAUYCHUE MEAUIIMHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa
CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

Cenekiusi Kak Hayka M IpoLEcC. 3apOKICHHE CEJNEKIMU U JIOMECTHKALHUs.
VYuyenne H.M. BaBuioBa 0 MeHTpax MNPOUCXOXKIECHUSA W MHOrooOpasus
KYJIbTYPHBIX pacTeHHi. LIeHTpbl IpOMCXO0XKAEHNS JOMAIIHUX KUBOTHBIX. COpT,
1I0pOJa, IITaMM

CoBpeMeHHbIE METOJbl CeNeKUMU. MacCcoBbIi M HHIUBUAYAJIbHBIA OTOOPHI B
CEJIEKIIMM PACTEHUM M KUBOTHBIX. OLeHKa sKcTepbepa. biauszkoponcTBeHHOE
cKkpemMBaHue — UHOpuAMHr. Yucras nuHus. CKpeuMBaHUE YHUCTBIX JIMHHM.
I'ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpeluBaHUe — ayTOPUAMHT.
Otnanénnas rubpunmszauus U e€ ycnexu. VICKyCCTBEHHBbI MyTareHe3 u
IIOJIyYEHUE TOJUILIONAOB. JIOCTHIKEHMSI CEIIEKUUN DPACTeHUH, JKUBOTHBIX H

MHUKPOOPraHu3mMOB

buorexHonorust Kak oOTpaciab IPOU3BOJACTBA. ['€HHAs WHXKEHEpUsA. OTalbl
coznanust pekomOunantHoit JIHK u TpaHcrennsix opranusmos. Kierounas
nwkeHepus.  Kilerounsle  KynbTypbl.  MHUKpPOKIOHAIBHOE  Pa3MHOKECHHE
pactenuii. KiioHMpoBaHME  BBICOKONPOAYKTHUBHBIX  CEJIbCKOXO35MCTBEHHBIX
OpPraHu3MOB. DKOJOrMYeckue M studeckue npodinembl. MO — reHernuecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTraHU3MBbI

11 KJIACC

Kon

11

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

DBOJIOIMOHHASA OMOTOTHUS

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeuzerenscrBa  sBomounu.  [lageoHTosorndyeckue:  MOCIEAOBATEIbHOCTH
MOSIBJICHUS. BHJIOB B MAJIEOHTOJOTHYECKON JIETONMUCH, IEpeXOoAHble (OPMBI.
Buoreorpaduyeckue: cxonctBo W paznuuue ¢ayH U QIOp MaTEPUKOB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJICTBA U Pa3InyMsi SMOPHOHOB Pa3HBIX BUIOB
MO3BOHOYHBIX. CpaBHUTEIBbHO-AaHATOMHUYECKHE: TOMOJIOTHYHbIC, aHAJIOTHYHbBIE,
pyIUMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE: CXO/ICTBO
MEXaHU3MOB HACJIEZICTBEHHOCTH M OCHOBHBIX METa0ONMYECKUX IMyTed y Bcex

OpraHu3MOB
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1.5
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OomourionHass teopus Y. [apBuna. Ilpennocbuiku  BO3HUKHOBEHUSA
JapBuHU3MA. JIBIOKYIIME CHIIBI IBOJIONHMH BUAOB 10 JlapBuHy (W30BITOYHOE
pa3MHOXKEHHE MIPU OrPAaHUYEHHOCTH PECypCOB, HEONpPEAeIEHHAs U3MEHUUBOCTbD,

0opr0a 3a CcyIecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckass teopust sBomonuu (CTD) ©  OCHOBHBIE €€ TMOJOXKEHHUS.

MukposBomrorys. [Tonmysamnus Kak eIMHULIA BUIA U SBOJTIOIUN

JBwxymue cuibl (PpakTopsl) SBONIONUHM BHIOB B IpHUpOAE. MyTarMOHHBIH
nporecc U KOMOMHATUBHAS W3MEHYHMBOCTH. llOMyNslMOHHBIE BOJHBI M JApeid
reHoB. M3omsuus u murpanus. EcrectBenHsiit ot00p — Hampapistomuil Gakrop
sBomonud. POpMBbI €CTECTBEHHOTO 0TOOPA.

[Ipucroco0IeHHOCTh OPraHU3MOB KaK  pe3yJbTaT SBOJIONHMH. [Ipumepsr
npucnoco0IeHnit y opranu3MoB. ApoMOp(O3bl U UAN0AIANTALINH.

Bun u Bunoo6pazosanue. Kpurepuu Buna. OcHoBHBIE (hOpMBI BUI000pa30BaHUS:

reorpadgu4ecKkoe, FIKOJIOTHIECKOe

MakposBomrorusi.  DPopmbl  IBOMIONUM:  (HIETHYECKAsi, JWBEPreHTHas,

KOHBEpreHTHasl, napauienbHas. HeoOpatumMocTh 3BOIIOLIUU
Bo3HuKHOBEHME U Pa3BUTHE KU3HU Ha 3eMJie

JlonayyHbple IIpEACTABIECHUS O 3apOXKIACHUM JKU3HU. HaydHbple TIuUIOTE3BI
BO3HUKHOBEHHUS HM3HM Ha 3emie: aOuoreHe3 W MaHcHepMus. XUMHUYEcKas
IBOJIIOLIMS. OKCIIEPUMEHTAIBHOE MOJATBEPKICHUE XHUMHUYECKOH SBOJIIOIHH.
HauanbHble sTanbl Ounonorumdeckoil ssomtonuu. ['mnoresa PHK-mupa. Ilepsbie

KJICTKHU U UX 3BOJIKOIUA. cDOpMPIpOBaHI/Ie OCHOBHBIX I'PYIIII J)XKUBBIX OPraHU3MOB

PazButue xu3Hu Ha 3emie 1o spam u mepuonaM. Karapxeil. Apxelickas u
npotepo3oiickast apel. [lameos3oiickas spa u e€ nepuoisl: KeMOpHICKUH,
OPIOBUKCKHM, CHUJYPUICKHH, JI€BOHCKHI, KAMEHHOYTOJbHBIA, MEPMCKHUU.
Me3o30lickas 5pa U €€ NEepUoIbl: TPUACOBBIN, IOPCKU, MEIIOBOM.

KaiiHozolickass »spa W €€  MNepuoJbl:  NAJCOTCHOBBIM, HEOTCHOBBIN,
AQHTPOIIOICHOBBINM. XapaKTepUCTHKA KIUMaTa U TEOJOTMYECKHUX IIPOLIECCOB.
OcHOBHBIE 3TaIbI BOJIOLUN PACTUTEIBHOIO U KUBOTHOTO MUpPA. ApoMop(]o3bl y
pacTeHUM M JKUBOTHBIX. llosiBieHHWE, pacuBeT M BBIMUPAHHE TPYII KUBBIX

OpraHU3MOB
Cucrema OpraHm4eckoro Mupa Kak oOTpakeHue »5BoOJoUUU. (OCHOBHBIE
CHUCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB

DBOJIIOIMS YeNIOBEKa. AHTPOMNOJIOTHsS Kak Hayka. Pa3Butue mnpeacTtaBieHHl O

MPOUCXOXKICHUH 4YelloBeKa. MeTonbl u3ydeHus aHTpomnorene3a. CxojactBa u



2.5

2.6

3.1

3.2

3.3

3.4

3.5

4.1

4.2

pa3ianuurs 4eaoBeKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEHHE YETTOBEKa.
Juxymme cuiibl ((hakTopsl) aHTpomnoreHe3a. HacnencTBeHHass U3MEHUYUBOCTh U
€CTECTBeHHBIH 0TOOp. OOIIeCTBEHHBIM 00pa3 JXKW3HH, HM3TOTOBIICHUE OPYIUN

Tpy/la, MBILLJICHUE, PEYb

OCHOBHBIE CTaJMM M BETBU SBOJIOLMHM YEJIOBEKA: ABCTPATONUTEKH, YernoBek
yMmenbid, Yemoek npsMoxoasuui, YenoBek HeaHaepTalibCkuii, YenoBek
pa3ymHbiii. Haxoaku uCKOMaeMbIX OCTaHKOB, BpPEMsl CYIECTBOBAaHMs, 00JIACTh

pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUS

Yenoseueckue packl. OCHOBHbBIE OOJIBIINE pachl: eBporneouaHas (eBpasuiickas),
HErpo-aBCTpaIONIHas (3KBaTOpHAJIbHASA), MOHT'0JIOUIHAS (a3marcko-
amepukaHckas). YepTbl mpUCOCOOICHHOCTH MPEICTaBUTENICH YEIOBEUECKUX pac

K YCIIOBUSIM CYLIECTBOBaHUs. ENMHCTBO YyenoBeueckux pac. Kpuruka pacuzma
Opranu3Mbl U OKpYyXkarolas cpeaa

OKosorus Kak Hayka. 3afayd W pasfieibl 3KOJOrMU. MeToIbl 3KOJIOTHYECKHUX
UCCIIEI0OBaHUN. DKOJIOrH4ecKoe MUpOoBO33peHHe. Cpelpl OOUTaHUs OPraHU3MOB:

BOJHAaA, HA3EMHO-BO3AyIIIHAs, IIOYBCHHA, BHYTPUOPTaHU3MCHHAsA

Oxonoruyeckue  Qaxktopel. Krnaccudukamus  skomorudyeckux — (HaKTOpPOB:
abuoTtnyeckue, OMOTHYECKHE W aAHTPOIOreHHBIC. JleHCTBUE HSKOJOTUYECKHUX

(bakTOpOB HA OPraHU3MBbI

AbGuoTtnueckue (HakTopel: CBET, TEMIIEpaTypa, BIaXKHOCTb. POTONEPHOAM3M.
[TpucniocoOnenust OpraHu3MOB K  JEHCTBHIO aOMOTHYECKHUX  (DaKTOPOB.

buonornyeckue PUTMBI

buotnueckue Qaxropsl. Buael OmoTMueckux B3aUMOJEHCTBUI: KOHKYpEHLHS,
XUIIHWYECTBO, Mapa3uTHU3M, MYTyalu3M, KOMMEHCAIU3M (HaxJIEOHMYECTBO,
KBAPTUPAHTCTBO),  aMEHCANIM3M, HeilTpaiu3M. 3HaueHHe  OMOTHYECKHUX

B3aI/IM0I[€I\/JICTBI/II\/'I JJI1 CYIIECTBOBAHUS OPraHU3MOB B ITPUPOJHBIX COO6HI€CTB3X

DKOJIOTHYECKHE  XapaKTepUCTHKH  momyisinud.  OCHOBHBIE — TOKa3aTelH
HOMYJSALUHN: YUCIEHHOCTh, IJIOTHOCTh, POKIAEMOCTb, CMEPTHOCTb, IMPHPOCT,
MUTpanus. JJnHaMuKa YUCICHHOCTH TOMYJISIIIUH U €€ PEeTyJIIsIHsI

Coo01ecTBa U 3KOJIOTHUECKHE CUCTEMBI

Coo0mecTBo opraHu3mMoB — OuoneHno3. CTpyKTypbl OHOIIEHO3a: BHUIOBa,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTel. CBSI3H B

OHOIIEHO3€E

OKOJIOTUYECKHE CHCTEMEI (3KOCI/ICTCMBI). I[Tonstue 00 »dKocuUCTEeME U
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OuoreoneHo3e. DOyHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peiyLeHThl. KpyroBopoT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEME.
Tpoduyeckue (muieBblie) ypOBHU O3KOocHcTeMbl. [luileBble 1Lied W CETH.
OcCHOBHBIE TIOKA3aTeIM HKOCHUCTEMBI: OmMoMacca, MPOAYKIHS. DKOJOTHUYECKHUE
OUPAMUJIBI:  TPOAYKIMH, UHUCICHHOCTH, Ouomacchl. CBOHCTBa 3KOCHCTEM:

YCTOMUYMUBOCTb, CAMOpETryJIsiius, pazpurue. CyKieccus

[TpuponHbie 3K0CHCTEMBL. DKOCUCTEMBI 03€p U peK. DKOCHCTEMA XBOMHOIO MM
HIMPOKOJIMCTBEHHOTO JIEca.

AHTpOTNIOTEHHBIE DKOCHCTEMBI. ATpPO3KOCUCTEMBI. YpOodKOCHCTEMBI.
buonoruueckoe v X035UCTBEHHOE 3HAYCHHE arpPOIKOCUCTEM U YPOOIKOCHCTEM.
buopasHooOpazue kak ¢akTop yCcTOMYMBOCTH dKkocucteM. CoxpaHEeHHE

OHOJOrHYeCKOro pa3HooOpasus Ha 3emiie

VYuenne B.W. Bepnaackoro o Owuocdepe. I'paHuibsl, coctaB U CTPYKTypa
ouocdeprr. XKuoe BemectBo u ero ¢ynkuuu. OcobeHHOoCcTH OHOChEpBl Kak
100anbHOM dKOcHCTeMbl. J[MHaMHU4YecKkoe paBHOBecHe M oOpaTHas CBS3b B
ounocepe. KpyroBopoTsl BemecTB u OMOTCOXMMHUYECKHE IUKIBI 3JIEMEHTOB

(yrnmepona, azota). 3oHanbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIIU

YenoseuecTBO B Ouocdepe 3emin. AHTpoONoreHHble M3MEHEHHUs B Ouocdepe.
['mo6asibHBIEC HKOJIOTUYECKUE TPOOTIEMBI.
OcHOBa palMOHANFHOTO  YIpPABIEGHUS MPHUPOJAHBIMH pecypcaMu U HX

UCIOJIb30BaHue. JlocTuykeHus: OMOIOTMH U OXpaHa MPUPOJIbI



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

* buonorus. 10 knacc. [Naceunnk B.B., Kamenckuit A.A., Py6iioB A.M. u 1p.;
[Tox penakuueii [Taceunnka B.B. AkimonepHoe odmectBo «M3aaTenbeTBo
«IIpocBemenue»

* buonorus. 11 knacc. [laceunnk B.B., Kamenckuit A.A., Pyonios A.M. u ap.;
[Tox penakuueii [Taceunuka B.B. Akironepnoe o6miectBo «M3narenscTBo

((HpOCBGHIGHHG»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

JInnusa YMK B.B. I1aceunuka («IIpocBemenue»). OHO U3 CaMbIX MOMYJISIPHBIX
nocoOuil. Bkiroyaer KHUTY AJi YUUTENs ¢ IOYPOUYHBIMU pa3paboTKamu,
JTUAAKTUYECKUMH KapTOYKaMH U BapUaHTaMU MIPOBEPOYHBIX PalbOT.

Jlnaus YMK U.H. [Tonomapesoii («Benrtana-I'pady / «Poccuiickuii yueOHUK» ).
MeTtoauueckre peKkoOMeH1alluu CoAepKaT NOJPOOHbIE CLICHAPUH YPOKOB,
MHCTPYKIMH K 1a00paTOpHBIM paboTaM U MaTepuaibl JJIsl MPOEKTHON
NEeSATEITbHOCTH.

JIunus YMK H.U. Conuna («Ipoda» / «IIpocsemenne»). TpaaumonHas
KpacHasi JIMHUS, TJe K KaXI0My Kiaccy npuiaraetcs nocooue «lloypounsie

IIJIaHBI».



YMK nox pen. A.A. KameHnckoro u ap. (u3aaTenbcTBO «PyccKoe CioBO»).

COI[ep}KI/IT TCXHOJIOTHYCCKHUC KAPThI YPOKOB U C60pHI/IKI/I 3ajaad.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccuiickas snekrponHas mkoiia (POII). ['oToBble BUAEOYPOKH, HHTEPAKTUBHBIE
3aJlaHus U IPOBEPOUYHBIE PaOOTHI IO BCEM TeMaM Kypca 001ieil OMoJI0TUu.
Enunas komiekuus uudpoBbix 00pa3oBaTeiabHbIX pecypcos (school-
collection.edu.ru). Bupryanbnbie 1abopatopuu, aHUMAIUd OMOXUMUYECKUX
npoueccoB U 3D-Mo1e51 OpraHon10B KIETKHU.

bubmuorexa MOII (MockoBckas 31eKTpoHHas mKoja). OrpoMHbINA OaHK
TOTOBBIX CIICHAPUEB YPOKOB, MPHIIOKEHUN U TECTUPOBAHHIA, JOCTYITHBIX
y4uuTelsam 1o Bcen Pocecun.

Nudoypok, AKnacc, Yun.py. [1naTdopmsl ¢ renepaTopamMu pabouux JIMCTOB,

TpeHakKepaMH JIJIsl IOJITOTOBKH K dK3aMeHaM U 023011 TOTOBBIX MPE3CHTAIUH.






