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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUH TEOPETUUYECKYIO OCHOBY IS
OTIpEJEICHUs] TMOJAXO0J0B K (POPMUPOBAHUIO COJEPKAHUS Y4eOHOro MpeameTa
«buonorusn»  coctaBmwiM: KoHuentyaiabHble mnojoxenus DPIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, ColIepKaHUs, pPE3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoit deneparuu, a Takke IOJOXKEHUS O
cnenugurke OMOJIOrHH, €€ 3HAUEHUH B MTO3HAHUU >KMBOUW MPUPOBI U 00ECIICUEHUH
CYILLECTBOBAHMSI YeJIOBEYECKOro o0miecTBa. COrylacCHO Ha3BaHHBIM IMOJIOKEHHSIM,
OTIpe/ieIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Ja€T TpeICTaBlIEHHE O IesIX, 00 oOmei
CTpaTeruy OOy4YeHHs, BOCIUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEICTBAMU
yueOHOro mnpeamera «buonorus», oOmnpeAenser o00sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeleiieHue IO0 pasieraM M Temaw,
PEKOMEHIyeMYIO TOCJIeI0BATEIbHOCTh U3YUeHUs Y4eOHOro Marepuaia ¢ yuéToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEM 00yYaroImmnXCsl.

B nmnporpaMmMme mo OHONIOTMH TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIbLHOM
NeATEeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaroIMXCd 10 OCBOCHHMIO COJCpIKAHUS
OMOJOrNYECKOro 00pa30BaHUsl.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
MPUHIIMI TPEEMCTBEHHOCTH B M3yYe€HHUM OWOJOTHMU, Onarojgapss yemy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh HA pPa3BUTUE 3HAHWUW, CBSI3aHHBIX C
GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PECHUS, IIEHHOCTHBIX
OpUEHTAUMN JIMYHOCTH, SIKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpasze KU3HM U OEpeXHbIM OTHOIICHUEM K OKpYKalollleW MHPUPOIHON cpee.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOLIECCOB B MPOrpaMMe M0 OMOJIOTHH Y/AEJIEHO BHUMAHUE HCHOJIb30BAaHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOMN KU3HM ISl PEIICHHS TTPUKIIAAHBIX 3a/1a4, B
TOM 4YHCJE: TPOQUIAKTHKYA HACIEACTBEHHBIX 3a00JIEBaHMA YEIOBEKA, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000oCcHOBaHUS AKOJIOTMYECKHU
[eJIeCO00pa3HOro TMOBEACHUA B OKpY)KAIOIIeW NPUPOTHON cpene, aHaIM3a
BIIUSIHUS XO3SMCTBEHHOW JESTENBHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHUs



YCIOBUH ISl pEIICHUs OJJHOM M3 aKTyaJbHBIX 3a]a4 IIKOJLHOTO OMOJIOTHYECKOTO
oOpa3oBaHMsI, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOyUYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonoruss Ha ypoBHE cpeaHero ooOmero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecmeunBaeT GopMHUpOBaHHE Yy OOYYArONIUXCS TPEICTABICHUNA O
HAYYHOW KapTHHE MHUpPa, paclIupseT U 0000IaeT 3HaHUS O KUBOHM MpHUpoje, €&
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd U HBOJIIOIUHU, CO3JAET
yCIOBUSI  JJIsA: TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HaBBIKOB 3JI0pOBOTO M 0e€30mMacHOro obpasa
YKU3HH, SKOJOTUYECKOTO MBILIICHHS, IEHHOCTHOTO OTHOIIECHHS K KUBOW MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JIsl pELIEHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3a/Jad  CpeIHero  obmero oOpa3oBaHWs,  COLUAIU3ALMIU
oOyuaromuxcs. M3ydyenne Ouonmorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBHIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUSIMH U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTU, GUZUKH, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYCHUM y4eOHOro IMpeamera
«buonorus» COCTaBUIM OCHOBY i ONpENENeHUs IMOAXOAO0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COJAEpKaHUs, MPEACTaBICHHOr0 B Mporpamme 1o
OHOJOTHH.

Ot6op coxepxkanus ydeOHOro mpeamera «buosorus» Ha 6a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOoCOOOpPa3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOpPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEICHUE
YEJIOBEKa B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTpEOOBAaHHBIE B IMOBCEIHEBHOMU
KU3HU U TpaKTHUecKoM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CIY>KAaT OCHOBOM 71l POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJIOrMUecKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHE cOAepX)aHUs y4yeOHOro Marepuajga B IPOTrpaMMe I10
OMOJIOTUM OCYILIECTBICEHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alvu 1
3BOJIIOLIUU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOUINE COAEPKATENbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mo3HaHus», «Knetka xak Ouomornueckas cucrema», «OpraHu3m Kak



Oononornyeckas cucrtema», «CrucreMa M MHOTOOOpa3ve OPraHUYECKOTO MHPaAY,
«IBOJIOLUS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHWE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra M NPUOOPETEHHE YMEHHM
UCIIOJIB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEWCTBUU B OTHOILICHHH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JlocTikeHue 1enu u3ydeHus yueOHoro npeamera «buosnorus» Ha 6a3oBom
YpOBHE 00€CTIEUNBAETCS PEIICHUEM CIEAYIOIIMX 3a]1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUIaX, CAYKAIIUX OCHOBOM
11 (OpMUPOBaHUS MPEICTABICHUN O €CTECTBEHHO-HAYyYHOW KapTHUHE MHUpPa, O
METO/IaX HAYyYHOTO MO3HAHUS, CTPOECHUU, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM Pa3HOTO YPOBHS OpPTaHM3aIMH, BBIIAIOIIMXCA OTKPBHITUAX M COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOMIMXCS TO3HABATEIbHBIX, WHTEUICKTYyIbHBIX WU
TBOPYECKUX CHOCOOHOCTEW B MpOIECCE aHalu3a JAHHBIX O MYyTSIX pPa3BUTHUS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, WUIEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHU3AIUY;

CTAaHOBJICHHE Yy oOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJILHOM
IPAMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIEHUBATh SIBJICHUSI OKPYXKAIOIIETO
MUpa JKMBOM MPUPOJLI HA OCHOBAaHWUM 3HAHWWA U OIbBITA, MOJYYEHHBIX MPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OCPEIKHOTO OTHOIICHUS K HEH, COOIIOICHUS dTHICCKHUX
HOPM IIPH MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTHYECKUX 3HAHWM JJIsI TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPBHI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUIM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH JEATEIBHOCTH IO OTHOLIECHHIO K OKPY’KAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00s1eBaHUM.

B cucreme cpennero oOmiero odpasoBanusi yueOHbIil npeameT «buomorusy»,
M3yJaeMbIii Ha 0230BOM ypOBHE, SIBIIICTCS 0053aTeIbHBIM YYEOHBIM MPEIMETOM.



Jlist m3ydennsi Ouoaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero 0opa3oBaHus
oTBoaUTCS 68 vacoB: B 10 kimacce — 34 gaca (1 gac B Heaemto), B 11 kimacce — 34
yaca (1 gac B Hezgento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM Haykamu, (puiiocoueit, STUKON, SCTETUKON U MPABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW IPUPOIbI (HAOIIOICHHE, SKCTIEPUMEHT, ONTMCAHHUE,
U3MEpeHue, KiIacCU(pUKAlMs, MOJIETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuiel 1 cxembl: «MeTo bl TO3HAHUSI )KUBON TTPUPOJIBIY.

JlaGopaTopHblie M NpaKkTHYeCKUe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWE pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

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

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYISIHOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCcTpanuu:

Tabmuibl 1 cxeMbl: «OCHOBHBIC MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKMBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKH. XHMUYECKHE JJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelIeCTB B kieTke. [lommepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnmble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsS CTPYKTypa). XHUMHUYECKHE CBOWcCTBa OeikoB. buonoruueckue
GyHKIIUU OEIKOB.



depmentsl — Owonormyeckue Karanmm3atopbl. CtpoeHue (QepmeHTa:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OT1nuunst epMEeHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) U MoJucaxapuibl  (Kpaxmai, TIJIMKOTEH,
1eJuTo03a). buonornueckue GyHKIUU YTIIeBOOB.

Jlumuner:  Tpurmuuepuabl, Gochomunuabl, crepouabl. [uapoduIbEHO-
ruapodoOHbie  cBoiicTBa. buonormyeckne ¢yHkumu sunuaoB. CpaBHEHUE
YTJIE€BOAO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HyxneunoBeie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenue n pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIMH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopust — npuMep B3auMOJIEUCTBUSA
uzaen u GakToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak wnenoctHas xuBas cucrteMa. OOme NpU3HAKH KJIETOK:
3aMKHyTas HapykHasi memOpana, moiyiekyiel /IHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHueckas U mpokapuornyeckas. OcoOeHHOCTH
CTpOEHHUsI MPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM W
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, TNIMKOKAIUKC, MX
bynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u GpyHkiuu. [luTomnasma u eé
opraHousibl. OgHomemOpannbie opranounbl kierku: JIIIC, anmmapat ['onbmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TIUIACTUIBI.
[Ipoucxoxxkaenne MUTOXOHApUM U Tactua. Bunel minactun. HememOpanHbie
OpPraHou/Abl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. OyHKIIMN OPraHOMI0B KIETKU. BKiIroueHus.

Anpo — perynaropHbslid 1IeHTp kieTku. CTpoeHue saapa: sjaepHas o00JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIOpPT BEWIECTB B KIIETKE.

JleMoHCcTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIanu, M. lnelinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

[uarpammel:  «PacrnipeneneHue  XUMHUYECKHX J3JEMEHTOB B HEKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIEY.

Tabmupr u cxemsl: «llepuoanueckas TabnMila XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHne MOJEKYJbl BOAbY, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue Mosekybl



AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue szipa KIEeTKn», « Y TIeBOAb, «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHWE MJi IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble 1 NpakTHYeCKUE PAdOTHI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajlasbl)».

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOeHHS KJIETOK pacCTEHUH,
JKUBOTHBIX W OaKTepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenapaTax M HX
OMHCAHUE.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPrUUM B TMOHUMaHUU
MeTabom3ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Ponb GpepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunTte3. CBeroBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPphekTuBHOCTH (OTOCUHTE3a. 3HAUCHUE (POTOCUHTE3A JJIs KU3HU
Ha 3emuie. Biausiaue ycnoBuii cpeasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHU.

XeMOoCHHTEe3. XEeMOCHHTE3UPYIole OakTepuu. 3HAYCHUE XEMOCHHTE3a JIJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernyieHue BENIeCTB, BBIJICJICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OOMeHa.
I'mukonmus. bpoxenune m ero Buubl. KuciopogHoe OKUCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil mHopmanuu B KiIETKe. | eHETHYECKUU KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Ooenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexnetounsie Gpopmbl sxu3Hu — BUpychl. ctopust otkpsiTust Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS MW JKMU3HEHHOTO IIMKJIAa BHUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BHUY) — Bo3Oyautens CIIM/Ia.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W umHTEerpaza.  lIpodunakruka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbrios, . U. UBanosckui, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tunel nutanusy, «Metadonuzm», «MUTOXOHAPHUD,
«HepreTuyeckuii oomen», «Ximopomnacty, «Potocunresd», «Crpoenue J[HK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanuu «Yasoenue IHK wu Tpanckpumniumsy,
«buocunres 6enkay, «CTpoeHue KIeTKnu», Moenb cTpykTypsl JJHK.

Tema 5. PazmMHOkeHHe M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KieTouHblii 1UKI, WU JKU3HEHHBIM LUKI KiIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTonoruuyeckue OCHOBBI Pa3MHOKEHHSI W  WHIUBUAYaJIbHOTO  Pa3BUTHUS
OpTaHHU3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpouecchl, Mpoucxoasime Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOTrMYECKui CMBICT MUTO3A.

[Iporpammupyemasi rTHOEIb KJIETKH — arlonTo3.

DopMbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroyioe U 1moyioBoe. Busl Oecronoro
Pa3MHOXKEHUS: JEJIE€HUE HaJIBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpraHU3MOB, €r0 3HAYECHUE TSl CEJICKIUU.

[TonoBoe pa3zMHOXKEHHE, €T0 OTIANYHS OT OECTIONOTO.

Meiio3. Cranuun meio3a. [Ipouecchl, MpoUCXOAIINE HA CTaAusIX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOJIOrMYECKUH CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBeie *keje3bl: CEMEHHUKU M Su4HMKUA. OOpa3zoBaHHE W Pa3BUTHE IOJOBBIX
KJIETOK — TameT (CrepMaro30oujl, SHUIEKJIeTKa) — CIepMAaTOreHe3 U OBOIECHE3.
OCcoOEHHOCTH CTPOCHHS SUIECKIETOK U crepMaTo30ouaoB. OrmIog0oTBOPEHHE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHEe (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobnenue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOoe pasButhe. THITBI
MOCTAIMOPHOHAIBHOTO PAa3BHUTHS: TMPSAMOE, HempsMoe (IMUYMHOYHOE). BnmsHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pactreHuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHHU, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHui», «BereratuBHOE pa3MHOKEHUE
pacteHuitn, «J/lemenue kieTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpomocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Menos», «IIpsimoe u HernpsMoe pa3BUTHEY, «l aMEeTOTeHe3 y MIICKOMUTAIOIMNX U
4eII0BEeKa», «OCHOBHBIC CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CriepmaTo30uibl
MJICKOIIUTAIOIIETOY, «SHleKIeTKka MieKonuTarouero», «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-anIuIuKanus «JlejJeHue KIeTKW», MOJIEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpOCHHS TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOMIPENapaTaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaun reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uToaoruu
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETHUKH. BKiIaa pOCCHUCKUX M 3apyOeKHBIX
V4EHBIX B pa3BUTHE TCHETHKA. MeTOoIbl TEHETHUKH (THOPHIO0IOTHYCCKUM,
HUTOT€HETUYECKHM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBbIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBJIEHHbIE . Menaenem.
MonoruOpuiHOe CKpelMBaHuEe. 3aKOH eIUHO00pa3us THOpPHUIIOB IIEPBOTO
nokoyieHus. IIpaBuno JOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
I'unoresa yuctoTel ramer. [1oaHOE U HENMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeliMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeJOBaHUS
npu3HakoB.  lluToreHeTM4ecKHe  OCHOBBI  JUTHOPUIHOTO  CKpPCIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUs
JJISL OTIPEICJICHHS TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue npuszHakoB. Pab6ora T. Moprana mo
CLUEIUICHHOMY HACJIEOBAaHUIO T'eHOB. HapylieHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHTOBEpPA.

XpOMOCOMHasI TEOPHS HACIIEACTBEHHOCTHU. | eHeThYeCcKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe moyia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbI. ['omorametrHele M reTeporaMeTHbie OpraHusmbl. HacienoBanue
MIPU3HAKOB, CIICTUIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHAcCIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIMMOHHON U3MEHUYNBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KonnuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU U KX
HOpMa peakiuu. CBoMCTBa MOAU(PUKAIIMOHHON N3MEHUYHNBOCTH.

HacnencrBeHHasi, wiM Te€HOTHIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHas
U3MEHYMBOCTh. Meio3 U TMO0JOBOM TMpOIECC — OCHOBAa KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTallMoHHasi U3MEHUMUBOCTh. Kitaccudukaiys MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYMHBI MyTaluii. MyTareHHble (paKkTophI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HaclieAcTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI T€HETHKHU
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HEI[OBBIM, IMTOICHETHYCCKHI, OMOXMMHYCCKUM,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[11P-ananu3a. HacnencTtBeHnuble 3a0o0jeBaHUsS 4YEIOBEKA: TICHHBIC OOJIC3HH,
OOJIE3HH C HACJIEICTBEHHOW MpPeIpacnoyioKEeHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comatnueckue UM reHepatuBHble MyTauuu. CTBOJOBbIE KiETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JlemoHcTpanum:

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

Tabmuet u cxembl:  «MOHOTMOpPHAHOE  CKpCIIMBAaHWE HM  €ro
IUTOTCHETUYECKasd OCHOBAa», «3aKOH PACHICIUICHUSI W €ro LHUTOreHETHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«lluTonornyeckne  OCHOBBI  JUTHOPUIHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «[e€HeTHYecKkue KapTbl pACTEHUM,
JKUBOTHBIX WU YEJIOBEKa», «l'eHeTuka monay, «3aKOHOMEPHOCTH HaCIEIOBaHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
U3MEHUYUBOCTH», «MoauduKkalroHHas W3MEeH4YMBOCTH», «HacnmenoBanue pesyc-
daktopay, «I'eHeTrnKa rpynm KpoBw», « MyTarimoHHas U3MEHUYUBOCTHY.

ObopynoBanue: Moaenu-anuIMKaul «MOHOTHOPUAHOE CKpEeLIMBaHHUEY,
«Hemonnoe npomunupoBanue», «JurubpugHoe ckpemuBanue», «llepekpéct



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

JlabopaTtopHblie U npakTHYecKHe padoThI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabopaTtopHnas pabora Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Jpo30Quiibl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

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

Tema 7. Cenexkuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpoLecC. 3apOXKACHUE CEJIEKIUU U JTIOMECTHKALU.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKIACHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CopT,
IIOpOJ1a, ITAaMM.

CoBpeMeHHbIE METO/IbI CeNeKIUU. MaccoBbI U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKLIMM pPACTEHM M JKMBOTHBIX. OLEHKa 3Kcrephepa. BIM3KOpOaCTBEHHOE
CKpemnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHUCTHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otrnanénnas rtubpummuzanuss U e€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TMOJMIUIONIOB. JIOCTMIKEHMS CENeKUMU pAaCTeHUH, MXWUBOTHBIX U
MHUKPOOPraHU3MOB.

broTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kiletounble KyabTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUU.
KiloHHpOBaHWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Okojoruueckue W dTtudeckue  mpoosmempl. MO  —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauuu:

[Toptpersi: H. W. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBanos.

Tabmuiel 1 cxeMbl: Kapta «L[eHTpbl MPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0bekTH OWOTEeXHOMOTHHY, «KileTouHble KyIbTyphl W
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U NEPEHOC TEHOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUI0I0B U KOPHEIUIOA0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlabopaTtopHble M mpaKkTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHUS CEJEKIMH PAcTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JIaOOPATOPUIO
arpOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASI OHOJIOTHS.

[IpennochUlkn BO3HUKHOBEHHUSI HBOJIOIMOHHOW TEOPHHU. OBOIIOLMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusHuEe >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenscTBa HBOMONMUU. [laneoHTONOrMYECKHE: TOCIIEI0BATENBHOCTD
MOSIBJICHUS BHUJOB B MAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxoacTBo U paznuure ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3THUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIIOTMYHbIE,
PYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeHd y Bcex
OpTaHU3MOB.

OpomonmonHas Teopusi Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIME CHUIIBI SBOJIONWK BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAaHUUYEHHOCTH PECYPCOB, HEOMNpeeiEHHass U3MEHUYUBOCTD,
O0opb0a 3a CyIlleCTBOBAaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopusi 3Bosroruu (CTD) u €€ 0OCHOBHBIE MOJIOKEHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTallMOHHbBIN
MpoIlecC M KOMOMHATHUBHAsT M3MEHYMBOCTH. [lomynsiiMoHHBIE BOJHBI U Jpeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIii 0oTOOp — HampaBisiomuii ¢gakrtop sBoionud. DopmMbl
€CTECTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTh OpraHU3MOB Kak pe3yibTaT 3BOMOLUU. [Ipumepsl
MPUCTIOCOOJICHUI Y OpraHu3MoB. ApoMopd03bl U UIMO0A AN T H.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUJI000pa3oBaHus: reorpauyeckoe, YKOJIOTHYECKOE.

MakposBomorusi.  DPopMbl  IBOMIONUU:  (prIIeTHYECKas, JHUBEPreHTHAs,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BONIOIUN.

[IpoucxoxkeHue OT HecleuuanTu3upoBaHHbIX TpenkoB. [Iporpeccupyromias
crienuanu3anus. AanTUBHas paualysl.

JlemoHcTpanum:



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

Tabmus! 1 cxembl: «Pa3BuTHe OpraHMUECKOTO MUpPA Ha 3emiiey, «3ap OAbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooopasue COpTOB pacTEHUID,
«MHoroo6pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmKkymne cuibl 3BomoIMn», «Kapra-cxema wapmipyrta mnytemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHUECKOE BUI0O0OPA30BAHUEY.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUIOIOB M CeMsIH, KoyuieKus «[IpuMmepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
YKUBOTHBIX», MOJeIb «OCHOBHBIC HAIPaBICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmupa, KoJuieKuus «DPopMbl COXPaHHOCTH
HCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb amuiukanus «llepexpéct
XpOMOCOM», BJiaxHble Tmpemnaparsl «Pa3zButme Hacekomoro», «Pa3Butne
JSATYIIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, myTtanuu GOpMbI KPbLILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

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

JlaGoparopnas pabora Ne 2. «Onucanue npucnocoO0JSHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpPEACTaBICHUS O 3apOXKACHMHM >KM3HU. HayuyHble THMIoTe3bl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: abuoreHe3 M MaHCIepMus. XUMUYecKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNepUMEHTANBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tanbl
ounonornyeckor sBomonuu. ['nnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYpP M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emiie 1o 3pam u nepuogaM. Karapxein. Apxeickas u
npotepo3oiickass dpbl. l[laneo3olickas spa u €€ mepuoabl: KEeMOPUUCKU,
OPAOBUKCKHUH, CHITYPUMUCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo301ckas 3pa W €€ mnepuoAbl: MaJCOT€HOBBIM, HEOrECHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTMYecKUX mnpoueccoB. OCHOBHBIE 3Talbl
IBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHupa. ApoMopdo3bl y pacTeHUdl u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucreMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIoIUU. (OCHOBHBIE
CUCTEMATHUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BeKa. AHTPONOJIOTHs Kak Hayka. PazButue npeacraBieHui o
IIPOUCXOXKJIEHUN uYeloBeka. Meroabsl HM3ydeHHs aHTpornoreHesa. (CxojacTtBa u
pa3IMyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakTtopbl) — aHTpomoreHe3a.  HacnencrBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBI o00pa3  KU3HH,
U3rOTOBIICHUE OPYAUI TPpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKUM, YenoBek
pazymHblid. HaXxonku HCKOIaeMbIX OCTaTKOB, BpeMs CYILIECTBOBaHMs, 00JacTb
pacnpocTpaHeHus, 00BbEM TOJOBHOTO MO3Ta, 00pas3 KU3HH, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHASs),  MOHTOJOUIHAs
(a3uaTcko-amepuKkaHckasi).  UepTsl  MPUCIOCOOJEHHOCTH  MpEICTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHOBeHHMe COJIHEUHOM CHCTEMBI», «Pa3BuTHe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinetka», «CoBpeMEHHash CHUCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE aHATOMHUYECKHX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJIOTUYECKUX  HAXOAOK  IMPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[lpoucxoxkaenne — yenoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEpTaliblla, KPOMAHbOHIIA), CIIECTKA WU
U300paKeHHsl KaMEHHBIX OpYAMH MEpPBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI,
pyowmna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPAHHOCTH HUCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTtopHble M mpakTHYecKHe padoThI:

[Tpaktrueckast padora Ne 1. «/3yueHue uckonaembIx OCTaTKOB PacCTCHUN U
YKUBOTHBIX B KOJIJIEKIIUSX).



OKCKypcHsl «IBOJIOLUSA OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3aau U pa3feibl SKOJIOTUA. MEeToAbl SKOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOMTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPTIaHU3MEHHAS.

Oxonoruueckue (axropel. Kiaccudukanusa skonorudeckux (HakTOpOB:
abnoTtuyeckue, OWMOTHYECKHE U AaHTPOIOTreHHble. JIeHCTBHE HSKOJOTUYECKHUX
(akTOpOB Ha OPraHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEWCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepamus,
MyTyaju3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEUTpau3M. 3HAuY€HHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [JIsl CYIIECTBOBAHMS
OpPraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKHA momysiuud. OCHOBHBIE IOKAa3aTENH
NOMYJISIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4uCcIeHHOCTH MOMYJISILIUA U €€ Perysiusl.

JdeMoHCcTpanuu:

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

Tabmunpr u cxembl: kapta «lIpuponusie 30Hb1 3emun», «Cpeapl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llonynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJSAUUUA UHPY30puu-TyPenbkny, «luiesbie nenm.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0COOEHHOCTH pacTeHUN W3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BinusHre cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeycay.

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

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOlleHO3a: BUIOBas,
MPOCTpaHCTBEeHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTtel. CBsizu B
OMOLIEHO3E.

DKoJlorTudecKkne CHucTeMbl (dKocuctembl). [loHsiTme 00 »sKOcHCTeMe W
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTBI, peayleHTsl. KpyroBopoT BELIECTB M MOTOK 3HEPTUU B IKOCHCTEME.
Tpoduyeckue (muIieBbie) YPOBHM OKOCHUCTeMbI. [IMileBble 1eMM W CETH.
OcHOBHBIE TMOKa3aTeIM HKOCHUCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUYECKHUE
nupamMubl: TPOAYKIMU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMa XBOMHOTO
WJIA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpONIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak QakTop ycroilunBocTH 3KocucTteM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'panuiibl, coCTaB U CTPYKTypa
ouoceprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rII00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBeCME W oOOpaTHas CBs3b B
ouocdepe.

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

YenoseuecTBO B Ouochepe 3eMian. AHTpONOreHHbIE U3MEHEHUs B Ouocdepe.
['11oGanpHbIE YKOJIOTHYECKHE TTPOOIICMBL.

CocyliecTBOBaHUE MIPUPOIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pasus Kak OCHOBa yCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
VOpPaBJICHHUS TMPUPOJHBIMU pECypcaMH M HX HCIHOib30BaHue. JlocTxkeHus
OMOJIOTHHY U OXpaHa MPUPOJIbI.

JdeMoHCTpauu:

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

Tabmumpr u cxembl: «llumeBsie nenu», «bUOIEHO3: COCTaB M CTPYKTYpPay,
«IIpuponnbie cooOrmiecTBay, «llemu mmTanmsy, «IKoJOTHUYECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3d Bomoémayn, «ArpoueHo3», «lIpumepHbie
AQHTPOIIOIEHHbIE  BO3JACUCTBHSA Ha IIpupoAy», «BaxueWmme UCTOYHUKHU
3arpsiI3HEHUS] BO3[yXa U TPYHTOBBIX BOA», «llouBa — BakHEWIIas COCTABIIAIOIIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii 3GdexTy, «DaKTOphI
PaOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «O0mas crpykrypa Ouochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopoT yriepoaa B 0uochepe», «KpyroBopor azora B mpUpoae».

ObopynoBanue: Mojenb-anmnKanus «TunuuHeie OHOILEHO3BI», TepOapuit
«PactutenbHbIe coobOmEecTBay, Komekun «buorenos», «Bpenurenn BaxkHEUIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJICKIIMM PACTECHUH W
YKUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMYECKHUM TPYIINaM OJHOTO BUIA,



Kpacnasa knura Poccuiickoii ®enepaunu, H300pakeHUs OXpaHSAEMbIX BHUIOB
pPacCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycraHnaBiauBarTcs TpeOOBaHUA K PE3yJIbTaTaM
OCBOGHMs  OOyyarolMMHUCSA TMpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHMYHOCTHBIX PE3YJbTATOB OCBOCHHUA Mpeamera «buomorusy»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCS POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANpPAaBJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pa3BUTHS OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITETbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, NPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHWE HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS MpeaMeTa «bruonorus» AOCTUraroTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIHHOM JEATEIBHOCTM B COOTBETCTBUU C
TPaJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, UICTOPUUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOIICCTBE MpaBUIaMHU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleccaM CaMOITO3HAHHUSI, CaMOBOCIIUTAHHUS U
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPpAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon depepanuu, MpUposie U
OKpYXKaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHOro mpeamera «buosorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYAIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA M OMNbITA JICSITEILHOCTH B MPOIIECCE Peaar3alliid OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENIbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOUX JIEUCTBHUSIX HEOOXOJUMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMATIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMIOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaKUTEIbLHOTO
OTHOIIEHUSI K MHEHHUIO OIMOHEHTOB TMpHU OOCYXKJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaX JaHCKON WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYPY,
MPOIIIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHWS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaeiHas yOoexXJIEHHOCTh, TOTOBHOCTh K CIIyXEHHUIO M 3amure OTedyecTna,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOT0 HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO TIPUHATHS LEHHOCTEM CEMEMHOM JKW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

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



MOHUMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUS KUBOW TPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTMIHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIFOJIEHHE TUCMEHWYECKHX TIpPaBWJI WU HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJsipHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAaHUE IIEHHOCTH TPAaBWJI WHIWBHIYaJIbHOTO M  KOJUIGKTHBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHME TMOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYJly, OCO3HaHHUE LIEHHOCTH MacTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO JI€SITEIbHOCTB;

MHTEpEC K pa3inyHbIM cepaMm MpophecCUOHANIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJIE KaK HCTOYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB M OICHKHM HMX BO3MOXHBIX IOCIEICTBHHA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pEIICHMS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHHH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
NPUPOAOIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECUS B HSKOCHUCTEMAxX, OXPAaHY BHJIOB,
aKOocucTeM, brochepsr);



AKTUBHOE HENPUATUE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAIOUIEH
MPUPOHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUITHBIE AKOJOTHUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MIPAKTUYECKOMN JIEATEIBHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPAaKTUKH, OCHOBAHHOI'O Ha JUAJore
KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOW KYJIbTYphl KaK CpEICTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHUE chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS 00 OKpYKAIOIeM MHpPE KaK O €IMHCTBE MPHUPOJIbI, YeJOBEKa U
oOIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIJIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3JIaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaThb PECypCHble  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh, B TOJYyYCHUH OWOJOTHYCCKUX 3HAHWM B IEIAX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMoit
MIPU U3YyYEeHUU OUOJIOTUH;

MOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJydyaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOIANINX B HEM M3MEHEHUH,
yMEHUE JenaTh OOOCHOBAHHBIC 3aKJIOUYEHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus mpo0JieM B peabHBIX KU3HEHHBIX CUTYAITUsX;

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



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM 1O OHUOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MMOTPEOHOCTSIMU.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUSI yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTpaXKaroLIUe
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, SIBJICHHE, MPOIIECC,
CUCTEMa, HayyHbIH (DaKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHWe, HM3MEpPEeHHe, OKCIEPUMEHT H  APYTHX),
YHUBEpCalbHble Y4YeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXAUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOEHMSI IMPOTrpamMMbl CPETHEro OOIIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 0a3oBble JJOrHYecKue JeCTBUS:

CaMOCTOSITENILHO  (OPMYyJIMpPOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMN MPUEMBI JIOTMYECKOTO MBILIICHUS
(ananuza, cMHTE3a, CpaBHEHUSI, KJIaccu(UKalu, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJIOTMUECKUX MOHATHH (BBIICIATh UX XapaKTE€pHbIE NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aj]aBas IapamMeTpbl M KPUTEPUH HUX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIT0JIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBJICHUIM
YKUBOM MIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXIEHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHaAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH U NPOTHBOPEUHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJIEIIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUYECKHUX OOBEKTax, a



TaK)K€  MPOTUBOPEUMI  Pa3HOrO  pOJAA,  BBIIBICHHBIX B Pa3JIMYHBIX
UH(GOPMAILMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LEJSIM, OLIEHUBATh PUCKHU MOCIIEACTBUI AEATEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOT'O U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE TTPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

2) 6a3oBbIe HCCIeA0BATEILCKIE NeiCTBUS:

BJIAJI€Th HABBIKAMH Y4E€OHO-UCCIEI0BATENbCKON U POEKTHOM IESITEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpPETALMH, MNPEeoOpa3OBaHUI0 U NPUMEHEHHI0 B YYEOHBIX
CUTYallMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh M (HOpPMyIUpOBaTh COOCTBEHHBIE 33aJauylM B 0Opa30BaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISBJISITh [PUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajiavy,
BBIJIBUTAaTh TUIIOTE3Y €€ PEIICHUS], HaXOJIWTh apryMEHThl ISl J0Ka3aTelbCTBa
CBOUX YTBEPKJICHUH, 3a]1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHANIM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUsS 3aJayd  pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISTh LEJICHANPABICHHBIA MMOUCK TEpPEeHOoca CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh NEPEHOCHUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX YUYEOHBIX MPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OPUTHHAIbHBIE MOJIXOJbl U pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora c ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOM JuTeparype, OHOJOTMYECKHX CIOBapAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax JaHHbIX, B WHTepHeTre), aHaIM3upOBaTh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM TIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3THMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckoi mHMOpMaIUK, HEOOXOUMOM Il BBIMOJHEHUS YYCOHBIX
3ajiay;

MpUOOpETaTh OIBIT KCHOJIB30BaHUS HWHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO WCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ouonornyeckor uHbopmalmu (cxeMbl, rpaduku, AUarpaMMsbl, TaOIUIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAyYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyeckod MHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTeMaTU4YeCKUe 3HAaKU W CUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pAaclO3HAaBaHWS W 3aMATHl  WHOOpMAaIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) oO1enme:

OCYIIECTBIIATH KOMMYHHUKAIIMHA BO BCeX cepax KM3HU, aKTHBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYXIaemMoil TeMbl (YMEHHE 3a/7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JPYTHX yYaCTHUKOB
JMasora Wik JUCKYCCUH);

pacmo3HaBaTh HEBepOAJlbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CHOCOOaMM OOINEHWS U B3aUMOJCHCTBUS, MMOHMMATH
HAMEPEHUS IPYTUX JIOICH, POSIBISATh YBAKUTEIHHOE OTHOIIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyTupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHaA [1eITeJIbHOCTh:

MOHUMATh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW W WHAMBUIYATbHON
paboThI IpH pelIeHUN OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YyIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJOTO YJIeHA KOJUIEKTUBA;



IIPUHAMATh  LEIM COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIJISITH IUIAH JCUCTBUM,
pacnpenensiTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAThb pEe3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAue€CTBO CBOEr0 BKJIAJa WU KaXJOTO YYACTHUKA KOMAaHJbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLIEHMBATh HUIAEW C TO3ULUUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJISTUBHBIMU ACHCTBUSIMM:

1) camoopranusanus:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpAaTh HAa OCHOBE OMOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IMO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a/]a4l B 00pa30BaTEIbHON
JEATEIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUJIaH  pPELICHUS NpoOsieMbl €  YYETOM
UMEIOIITUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

J1aBaTh OLICHKY HOBBIM CUTYaLMsIM;

paciupsTh paMK1 yu4eOHOTo IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAULIMU B
pa3HbIX O00JIACTSX 3HAHWM, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallWsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IO3HABATENBHON  peduieKCMH KaK  OCO3HAHMS
COBEpILIAEMBIX JIEHCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX PpPE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCUM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX NPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

3) npuHATHE ce0s U APYIrUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHusi nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera « buonorus
Hay4YHbIE 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBHI 10 OCBOCHHIO, HHTEPIIPETAUU U
peoOpa30BaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peasibHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABIECHBI IO T0JIaM 00yUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHWM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHME PACKpbIBaTh COJAEpKaHME OHUOJIOIMYECKUX TEPMHHOB M MOHSTHIMA:
KW3Hb, KIJIETKa, OpraHu3M, MeTaboiau3M (oOMEeH BeEIIeCTB M IpeBpalleHue
HHEPrUM), TOMEOCTa3 (CaMOperyJssius), YpOBHEBask OpraHu3alus KUBbIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

YMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHAasl J0TMa MOJEKYJIsipHON Ouosnorun), 3akoHbl (I
Menpens, T. Moprana, H. V1. BaBunioBa) u ydenus (0 LEeHTpax MHOrooOpasus u
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIOIEHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB U SIBJICHMI, OPraHU3alMs U MNPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIJABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMH BEIWYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pe3yIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATUN, TEOPUH U 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHWU TOJTYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
HYKapuoT, OJHOKIETOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHA BEIECTB M IMPEBpAIICHUSI SHEPTUU B KIETKE, (DOTOCHHTE3RA,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMEeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUMN, IJISl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3JI0POBBSA
OKPY>KaIOIIUX JIIO/ICH, COOMIOICHUSI HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
OPUPOJIHON cpene, NMOHMMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJOTMM I  PalMOHAIBHOTO
IPUPOIOTIONIH30BAHUS;

YMEHHE peliaTh »JJIEMEHTApHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIJICHHOE HAaCJIeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl Mpe/CKa3aHUsl HaclIeJOBaHUs MPU3HAKOB Y
OpPraHH3MOB;

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

YMEHHE KPUTHUYECKH OLEHUBaTh U HWHTEPIPETHUPOBAThH HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MaccoBOW MH(pOpMaLIMU, HAYYHO-MOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIEIOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO W3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapaTt OMOJOTHH.

[IpeameTHble pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buonorus» ¢ 11
Klacce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUpPOBaAHHM COBPEMEHHON €CTECTBEHHO-
HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PECHHS, O BKJIAJE POCCUHUCKUX U
3apyOeXKHBbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKa JIJIsl pEelIeHHS )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TMOHSITHIA:
BUJI, TIOMYJIALNSA, TeHO(OH, 3BOMIONMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLNUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHU000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMd  MUTaHUS,
AKOJIOTHYECKas pamMuIa, Onoreorenos, onocdepa;

YMEHHE WH3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAs Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DOBOJIONMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. bapa, uepenoBaHusi rjiaBHbIX HaIpaBiICHUN U
nyteit 3Bomoruu A. H. CeseprioBa, yuennst o 6mochepe B. W. Bepranckoro),
OTIPEEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
ONKMCAHHUE MKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHHM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTAa,  BBIABUKEHUE  THUIOTE3bl,  BBISBIICHUE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TOHATWN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISATH CYIIECTBEHHBIC TMPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpPraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, TEpEeHOCa
BEIIECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAaxX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHMOr€OXUMHYECKUX
LIMKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJISI OOBSCHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIs1 NMPUHATHS NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIUX JTFO/ICH, COOII0OIEHUS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
IPUPOHON cpene, MOHUMAHHUE HEOOXOTWMOCTH HCIOIb30BAHUS TOCTHXKEHUMN
COBPEMEHHOM OMOJIOTHH JIJIS1 PAIIMOHATILHOTO TIPUPOIOTIOIH30BAHUS;

yMEHUE pemiaTh dJIEMEHTApHbIE OMOJIOTUYECKHUE 3a/1aud, COCTABISTh CXEMBbI
NepPeHoca BEIIECTB U SHEPTUU B dIKOCUCTEMAX (1IeMU MUTaHUS);

YMEHUE BBINOJIHATh JIA0OpATOPHbIE M MpPaKTUYECKUE padOThl, COOIHOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-IOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaThb  rJ00adbHbIE  SKOJOTHYECKUE  IPOOJIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO W3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM JuekTpoHHbIe (HU(pPOBbHIE)
Ne ni/m Kourpoubnbie IIpakTuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoTsbI
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBble cucTeMbl U UX OpraHu3aIus 1 https://m.edsoo.ru/5ST7SVKFTX
3 XHUMUYECKUH COCTaB U CTPOCHUE KIETKU 8 1 https://m.edsoo.rt/YTLWWOIJEO
4 KusHeneareapbHOCTh KIETKHA 6 https://m.edsoo.ru/MEETZ2D71
PasmHOXeHNe 1 MHINBUIYAILHOE
5 AMBIAYATRH 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
Hacnencrsennoc 3Me ocC
6 JICACTBEHHOCTD H HSMERANBOCTD 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHU3MOB
Cenexmus opranu3MoB. OCHOBEBI
7 " P 3 https://m.edsoo.ru/2EY34NEHR
OHMOTEXHOJIOTHH
8 PezepBHOE Bpemst 1 https://m.edsoo.ru/FDBO8R36J
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
ITPOI'PAMME



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

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabsnsie IIpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTshI padoThI
1 DBOJIOIMOHHAS OMOJIOTHUS 9 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OSHUKHOBSHIES H PA3BUTie A3HH Ha 9 0.5 https://m.edsoo.ru/OFLS81YBS
3emuie
3 Opranu3Mbl U OKpYXkaroias cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
0
4 (-000meCcTRa I SKONOTHIECKHE 9 https://m.edso0.ru/WXWAVSS56F
CUCTEMBbI
5 Pe3epBHOE Bpems 2 https://m.edsoo.ru/T3R3IFWNON
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

[NPOTPAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBO 9acoB
Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/O2T4D1UI5
Meto/ibl TO3HAHUS KUBOU TPUPOIBI.
[IpakTuueckas paborta Ne 1
2 «Mcnonp30BaHuE Pa3IMYHBIX METOIOB 1 0.5 https://m.edsoo.ru/GAB23860W
MIPU U3YYCHUU OMOJTOTUYECKUX
00BEKTOBY
buonornyeckue cucTeMbl, IPOIIECCHl M
3 - ot 1 https://m.edsoo.ru/A7VOYD215
UX U3y4YEHHE
XUMHYECKHM cocTaB KIeTKH. Bona n
4 A 1 https://m.edsoo.ru/L17LJ590V
MUHEpaIbHbIE COJIU
5 benku. CoctaB u cTpoeHue 0eaKoB 1 https://m.edsoo.ru/V33INUWSW
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas pabota
6 Ne 1 «M3yuenune kaTaIuTHYECKON 1 0.5 https://m.edsoo.ru/VBPPPBGCD
aKTUBHOCTH (pepMEHTOB (Ha MpUMepe
aMUJIa3bl WM KaTanas3bl)»
Vraesoapl. JIunuas 1 https://m.edsoo.ru/OJ7NFITI5
Hykneunosbie kucnorsl. AT® 1 https://m.edsoo.ru/ WOELRA9B3
Hctopus u MeTOBI H3yUEHUS KIETKH.
9 P g ya 1 https://m.edsoo.ru/JXQMJOGM3
Knerounas teopus
10 KiteTka xak mejocTHas KuBas CHCTeMa 1 https://m.edsoo.ru/ XDCLRAF1Q
11 CrpoeHue 3yKapuOTHYECKON KIIETKH. 1 0.5 https://m.edsoo.rw/KZOI1WS5LJY



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
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY

Jlaboparopuas pabota Ne 2 «3yueHue
CTPOCHUS KJIIETOK PAaCTCHUH, )KUBOTHBIX,
rpu0OB 1 OaKTepUi MO MUKPOCKOIIOM
Ha FOTOBBIX MUKPOIIpPENaparax u ux

OIHMCAaHUE»
12 OOMeH BelecTB WM MeTaboIn3M https://m.edsoo.ru/LOB313XYZ
13 ®doTocuHTE3. XEMOCHUHTE3 https://m.edsoo.ru/V882FDGSF
14 DHepreTuveckuii o0OMeH https://m.edsoo.ru/T2LVIES3L
JKuzHeHHbIN UK KiIeTKu. [lenenue
KJeTku. Muto3. Jlaboparopnas pabora
15 No 3 «Habnronenue MuTo3a B KJIeTKax 0.5 https://m.edsoo.ru/COINPWLF4
KOHYHMKAa KOPEIIKa JTyKa Ha TOTOBBIX
MHUKpOTMpernaparax»»
16 buocunres 6enka. Peakuus MaTpiuaHOTO https://m.cdsoo.ru/SAOFALTTW
CUHTE3a
17 Tpaucusus — OuocuHTe3 Oenka https://m.edsoo.ru/TFDKDDWWM
18 Heicetounbie Gopubl u3HH — https://m.edsoo.ru/9PGSSFAJB
BHUPYCHI
19 @OopMBI pa3MHOKEHHUS OPraHU3MOB https://m.edsoo.ru/2JL XB4AOR
20 Meiio3 https://m.edsoo.ru/SNUXK0X86
OO0pazoBanue U pa3BUTHE OJIOBBIX
KJ1eToK. OII010TBOPEHHE.
21 JlabopaTtopHas padota Ne 4 «3yuenue 0.5 https://m.edsoo.ru/C29L4DXB8
CTPOEHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHUKpOTIpernapaTax»
22 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB https://m.edsoo.ru/MA4T8LSAD
23 Tenerniia — Hayxa o https://m.edsoo.ru/HESOD768U

HaCJICACTBECHHOCTH U U3MCHYHNBOCTHU



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
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

24

3aKOHOMEPHOCTU HACTEAOBaHUS
MPHU3HAKOB. MOHOTHOpUIHOE
CKpELIBaHHE

https://m.edsoo.ru/YYQSGIWI2

25

JurubpumHoe ckpermuBanme. 3aKOH
HE3aBUCHMOTI'0 HACJIEOBAHUS
MIPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

CueruieHHOE HacJIeI0OBaHNE TIPU3HAKOB.
Jlaboparopuas pabota Ne 5 «M3yuenue
pe3yabTaTOB MOHOTHOPHUIHOTO U
JTUTUOPUIHOTO CKPEIIUBAHUS Y
Ipo30( Bl Ha TOTOBBIX
MUKpOITpenaparax»

0.5

https://m.edsoo.ru/P2SQ5ZGN2

27

28

29

30

T'enetuka nona. Hacneqosauue
HpI/I3HaKOB, CIHCIIJICHHBIX C ITOJIOM

W3menunBocts. Henacnencreennas
n3MeH4MBOCTh. JlaboparopHas pabora
Ne 6. U3yuenue MmoandukamoHHOM
W3MEHYHUBOCTH, TIOCTPOCHUE
BapHaIllMOHHOTO PsiJia ¥ BAPHALIMOHHOM
KpHBOW»

HacnencrBeHHast ©3MEHYMBOCTbD.
JlabopaTtopHas pabota Ne 7. «Ananu3
MYTaIi y Ipo30QHIIBI HAa TOTOBBIX
MUKpOITpenaparax»

I'enetuka yenoBeka

0.5

0.5

https://m.edso00.ru/3GYGV47YM

https://m.edsoo.ru/M3MHUK2VV

https://m.edsoo.ru/VWT70DZ8R

https://m.edsoo.ru/XU9SFS3GA

31

PeseprubIil ypok. O6006111eHIE TIO TEME
«HacnencTBeHHOCTh M H3MEHUYHUBOCTH
OpPTaHU3MOB»

https://m.edsoo.ru/E2IXRS2EB



https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
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

32 Cenekius Kak HayKa v MpOIEecc 1 https://m.edsoo.ru/3128P31.98
Me € ene

33 TOART H AOCTHACHIA CEICRHIH 1 https://m.edsoo ru/JSK3Q6WO0J
paCTeHI/H/I 1 )JKUBOTHBIX
b

34 HOTEXHOIIOTHA KaK OTpacith 1 https://m.edsoo.ru/TAKIOE62K
MIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KIIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoabubie IlpakTunyeckue
n/n Bcero U3ydeHHsi 0o0pa3oBaTe/IbHbIC pecypchl
padoThI padoTsI

OBoI0 €TO/Ibl €€

1 BOTIOTHIL I METOAM 1 https://m.edsoo.ru/6KWQIKBKU
W3YYCHHUS
nu

2 cTopit p%BIiTHH 1 https://m.edsoo.ru/0SWC47SSX
MIpPEICTaBICHHUI 00 SBOIOINH

3 MuUKpO3BOIMIOLMS 1 https://m.edsoo.ru/TOFAUE4ZP
[Tomymsimus Kak IeMeHTapHas
S/IMHUIIA BUJIA H DBOJTFOITHH.

4 Jlaboparopuas pabora Ne 1 1 0.5 https://m.edsoo.ru/D3UCLTSOF
«CpaBHEHUE BUJIOB 110
MOP(}OITOTHIECKOMY KPUTEPHIO)
JIBroKyIpe CHUIIbI

5 (3memeHTapHBIE (HaKTOPHI) 1 https://m.edsoo.ru/3EH6CNOWI
IBOJTIOIIAH
EctectBenHslIit 0TOOp 1 €ro

6 p 1 https://m.edsoo.ru/DY32BUDOO
bopmbl
Pe3ynbTaTel 3BOMIOLMN:
MPUCTIOCOOTIEHHOCTD
OpPraHU3MOB U
BHUI000pa30BaHuUe.

7 AO00P 1 0.5 https://m.edsoo.ru/WAJHSTLOB

JlaGopatopHnas pabota Ne 2
«Onucanue NpucrnocoOIeHHOCTH
OpraHu3Ma u €€ OTHOCHUTEIHHOTO
XapaxkTepay



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

Hanpasnenus u nytu

o TeMe «Bo3HUKHOBEHUE U

8 https://m.edsoo.ru/PI1FIOY V3
MAaKpO3BOJIIOLIMHI

9 HeoOpatumocTs 3BoIIONINAN https://m.edsoo.ru/CLA9VCSJJ
Hcropus xxn3uu Ha 3emiie u

10 p . https://m.edsoo.ru/MJYY1IMVX7
METO/IbI €€ U3yUCHUS
T'unore3rsl IPOUCX 0K ICHUS

11 p g https://m.edsoo.ru/EKNHXBOS2
’KU3HU Ha 3eMiie
PasButue xxu3Hu Ha 3eMmie 1o

12 https://m.edsoo.ru/ECINSTF62
3pam U mepuoam
OCHOBHBIE dTaIbl DBOJIIOLINU
PaCTUTENBHOTO U )KUBOTHOTO
mupa. [Ipaktuueckas padora Ne

13 p p p 0.5 https://m.edsoo.ru/7K1LYOSCT
1 «M3yueHune ncKomaeMbIx
OCTAaTKOB PACTEHHI M JKUBOTHBIX
B KOJUIEKIIUIX»
CoBpeMeHHas cUCTEMA

14 p https://m.edsoo.ru/ WSEXNIYAK
OpraHUYeCcKOro Mupa
DBOJIIOLMS YEIOBEKA

15 1 https://m.edsoo.ru/ADV3JERUE
(anTpoOmIOTEHE3)
JiBmoxymue cuibl (pakTopsl)

16 https://m.edsoo.ru/D7JZMBYPQ
aHTPOIIOTeHE3a
OCHOBHBIE CTaIUU 3BOTIOLUHA

17 A H https://m.edso00.ru/14G19MQ4K
yejoBeKa
YenoBeueckue pacel U

18 MPUPOJHBIE aANITAIIAN https://m.edsoo.ru/XL7QKC5PK
yeJoBeKa
Pesepsusblil ypokx. O000IIIEHNE

19 p yp B https://m.edsoo.ru/R6L7VY2GB



https://m.edsoo.ru/PI1FI0YV3
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

pa3BUTHE )XKU3HU HA 3eMIIe)

20

21

DKoNoTHs KaKk HayKa

Cpenpl oOuTaHus u
IKOJIOTHYECKUE (PaKTOPHI

https://m.edsoo.ru/K46KON561

https://m.edsoo.ru/DCOIEUICY9

22

23

AOGuotnueckue GaKkTopsbI.
Jlaboparopnas pabota Ne 3.
«Mopdodonoruueckue
0COOEHHOCTH pacTeHUi U3
pa3HBIX MECT OOUTAHHSIY.
Jlaboparopnas pabota Ne 4.
«BnusiHEE cBeTa Ha pOCT U
pa3BUTHE YCPEHKOB KOJIEYCay»

buotnueckue GaxTopsl

0.5

https://m.edsoo.ru/G7NF3P1INM

https://m.edsoo.ru/A6Z8MGNQR

24

DKOJIOTUYECKHE XapaKTEPUCTUKU

nonyisanuy. [Ipaktudeckas
paborta Ne 2 «IToacuér
IJIOTHOCTH MOMYJISILUNA Pa3HBIX
BUJIOB PACTCHHID

0.5

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

25

26

Coo0miecTBa OpraHu3MOB —
OHoLEeHO03

DKOJIOTUYECKHE CHCTEMBI
(3KOCHCTEMBI)

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

https://m.edsoo.ru/SILIRWZMR

27

OcCHOBHBIE TTOKA3aTeNN
9KOCHCTEMBI. DKOJIOTHYECKHE
nupamubel. CBOMCTBA
skocucreM. Cykieccus

https://m.edsoo0.ru/NSTEWOGPE

28
29

[IpupoHBIE S5KOCUCTEMBI

AHTpOHOFCHHLIC 9KOCHCTCMbI

https://m.edsoo.ru/WIDMMUBCS5

https://m.edsoo0.ru/ WRS65U3WC



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/WRS65U3WC

buocdepa — rnobanpHas

30 1 https://m.eds00.1u/2X1VG5Q18
3KOCHUCTEMA 3eMIN
3

31 AKOHOMEpHOCTH 1 https://m.edsoo.ru/V5JT6B38Z
CYIIECTBOBaHUS OHOCHEPHI
UYenoseuecTBo B Onochepe

32 1 https://m.edsoo.ru/HXCDHPXDJ
3emnn
Cocyec

33 YIIECTBOBATHE HPHPOLT 1 1 https://m.eds00.1u/187G37606
4eJI0BeUEeCTBa
PesepBHEIi ypok. O000IICHHE

34 TeMbl «C000IIIeCTBA 1 1 https://m.edsoo.ru/SW5XCF3K6
DKOJIOTUYECKHAE CUCTEMBI»

OBILIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME



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

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpamMmal CpeaHeEro 061]161"0 06pa30BaHHﬂ

CdopmMupoBaHHOCTh 3HAHUKW O MECTe U POJH OHOJIOTUU B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUN COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIC POCCHMCKMX M 3apyOC)KHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (pyHKIMOHATBEHON TPAMOTHOCTH 4YeNOBEKa ISl peIleHus

JKN3HCHHBIX 3a1a4

YMeHue packpblBaTh COJEpKaHUE OWUOJIOTHYECKUX TEPMHHOB U
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTaboim3M (0OMEH BEUIECTB U
MIPEBpPALICHUE JHEPrHM), TIOMEOCTa3 (cCamMOperyJssiuus), YypOBHEBas
OpraHu3alysl KUBBIX CHUCTEM, CAaMOBOCHPOM3BEACHUE (PETPOaYKIIHUs),

HaCJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

VYMmeHue uznaratb OMOJIOrHYeCKHe TEOPUM (KJIETOYHAas, XpOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IEHTpax MHOT000pas3usi M TPOUCXOXKICHHS KYIbTYPHBIX
pactenuii H.M. BaBusosa), onpenensars rpaHUIbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHune BIageTh METOJaMH HAy4YHOTO TIIO3HaHUS B OHOJOTUH
(HabnrofieHWe W OMKMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUI;
OpraHmM3alus W TMpOBeAeHHE OHOJOTHYECKOr0  OKCIIEPUMEHTA,
BBIIBIDKEHHE  THUIIOTE3EL; BBISIBICHHE  3aBHUCHUMOCTH  MEXKIY
HCCIIeTyeMbIMU BETMYMHAMHU, OOBSICHEHHE TONyYEeHHBIX PE3yJIbTaTOB,
WCIIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpPUM U 3aKOHOB, YMEHHUE

ACJIaTh BBIBOJABI HA OCHOBAHUU MMOJTYUYCHHBIX peBy.]'H)TaTOB)

YMeHue BBIOENATH CYIIECTBEHHBIE MPHU3HAKU BHUPYCOB, KIETOK
HpOKapI/IOT 158 3y1<apI/IOT, OJHOKJICTOYHBIX 58 MHOTOKJICTOYHBIX
OpraHU3MOB;  OCOOCHHOCTHM  TPOIECCOB OOMEHa  BEHIECTB U
MpEeBpaIIeHUs] DHEPruu B KIETKe, (POTOCHHTE3a, IIACTHYECKOTO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIUTOJIOTBOPEHUS,  PA3MHOXKEHUS,  WHIAMBHAYAIBHOTO  Pa3BHUTHSA

opranu3ma (OHTOTEHE3)




VYMmenune MMPUMCHATH IMMOJTY4YCHHBIC 3HaHUA JJIA OG’bHCHeHI/ISI
6I/IOJIOI‘I/I‘-IGCKI/IX mpoucccoB nu SIBJICHI/Ifl, I IPUHATUA TPAKTUICCKUX
pelIeHri B MOBCEAHEBHON KU3HU B LIETAX oOecrneueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3J0POBbsI OKPY’KAIOIIUX JIFOJIEH, COOIIOIEHUSI HOPM
rPaMOTHOTO TMOBEAEHUA B  OKPYXKAIOWIEW NOPUPOJHOW  CpEIE;
IIOHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA ﬂOCTI/DKeHI/Iﬁ
COBPEMEHHOM OHONOTMM U OHOTEXHOJOTHM Ui palMOHAIbHOIO

IpUpOaAOITIOJIb30BAHHA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC T'CHCTHYCCKUEC 3ada4d Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIIUMBAHUEC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATH
CXCMbI MOHOFI/I6pI/IIlHOFO CKpCIIUBaHUA JJIA npeacKasanus

HacCJICOOBaHMA ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBINOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadOTHI,
coOnrofaTh MpaBWwia Npu paboTe ¢ Y4eOHBIM U JIaOOpaTOPHBIM

o0opynoBaHuEeM

YMeHHe KpUTHUYECKH OLEHMBATh U HUHTEPIPETUPOBATh MH(OPMALUIO
OMOJIOTUYECKOT0 CO/IEPKaHMs, BKIIOYAIOLIYIO TICEBIOHAYUYHbIE 3HAHUS
13 pa3iauyHbIX UcToUHUKOB (CMMU, HayyHO-IONyJIsipHBIE MaTepUabl);
STHUYECKHE AacCleKThl COBPEMEHHBIX HCCIEIOBaHUII B OMOJIOIHH,

MCIHIINHC, OMOTEXHOJIOTUHU

10

YMeHne co3/iaBaTh COOCTBEHHBIC TUCHBMEHHBIC U YCTHBIE COOOIICHUS,
000011251 6MOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIOJIB30BAaTh MMOHATUMHBIN armapar OHoJIOTHH

11 KIIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeIHero o0ero 0opa3oBaHus

CpopMHUpPOBAHHOCTh 3HAHWK O MECTE M PO OHUOJOTHU B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyUYHOM KapTHUHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIe POCCUMCKHX M 3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B DPa3BUTHE
Ouosnoruy; (pyHKIMOHATBLHOM TPAaMOTHOCTH YeNOBEKa JUISl pelleHus

JKHU3HCHHBIX 3a1a4

YMeHue packpbiBaThb COJIepKaHUE OHOJOTHYECKHMX TEPMHUHOB H

TMOHSTHH: BUJ, HOMYJIsIUA, FGHO(I)OHI[, 9BOJIIOLUA, ABWIKYIIUC CHIIBL




(paxtopsr) ABOJIIOLINH, PUCTIOCOOTIEHHOCTh OpPraHHU3MOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
NPOAYICHTBI,  KOHCYMEHTBI,  PEIyLUEHTHl,  I[ENu  IHTaHUs,

9KOJIOTHYECKas MUpaMKIa, OMoreoreHo3, ornocdepa

YMenue uznaratb OMOJIOTUYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTMYecKass  TeOpus  HBOJIOLMU), 3aKOHBl U
3aKOHOMEpHOCTHU (3apojbimeBoro cxoactsa K.M. Bbapa, yepenoBanus
IJIaBHBIX HampasiaeHui u myreit sBomonuu A.H. CeBeprioa, yueHus o
oumochepe B.M. Bepnamckoro), ompenensTh  TpaHUIBI — HUX

INIPUMCHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BrIajeTb METOJAaMU HAYYHOTO T[O3HAHHUS B OHUOJNOTHH
(HabmroleHNEe W OINMCAHUE >KUBBIX CUCTEM, IPOIIECCOB W SIBJICHUM;
OpraHm3alys W MPOBEICHUE OHMOJIOTHYECKOTO  JKCIICPUMEHTA,
BBIIBUKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYUYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX MOHSATHA, TCOPUH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOAbLI HAa OCHOBAHUU MMOJTYUYCHHBIX pCSYJ'II)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPU3HAKH CTPOCHUA
OMOJOrMYECKUX OOBEKTOB: BHUJOB, MOMYNISLMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOreOLEHO30B M  HKOCUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIE/ICTBEHHOM W3MEHYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHU3MOB, JI€HCTBUS SKOJIOTMUECKUX (HAaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIeCTB U MOTOKA SHEPTUH B DKOCHCTEMAX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTrOBOPOTa BEIIECTB U

OMOTeOXMMHUYECKUX IIUKJIOB B Onochepe

VYMmenne MMPUMCHATH ITOJIYYCHHBIC 3HAHUA JJISA 00BsCHEHNS
OHMOJIOTHYECKUX mponeccoB u SIBJIeHI/IfI, JJI TIPUHATUA TMPAKTHYCCKUX
pelIeHnii B MOBCEAHEBHOW KU3HU B LIETSAX OoOecTieueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbSI OKPY>KAIOIIUX JIFOJIEH, COOIIOIEHUST HOPM
rpaMOTHOTO TMOBEAEHUS B  OKPYXKAIOIIEH TPUPOJHON  CpeJe;
IIOHUMaHUE HGO6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTH)KeHI/IfI

COBpeMeHHOﬁ Onosorun IJId paliluOHAJIBHOTO ITPUPOAO0ITOJIE30BAHUSA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC OHOJIOrHYECKHE 3aga4u, COCTaBJIATH

CXEMBI TIepeHOCca BEIIECTB M SHEPTUU B IKOCUCTEMaX (I[EMH MUTAHMUS)

YMeHue BBINOJHATH JIAOOpPAaTOpHBIE M MpPAKTUUYeCKue paboThl,
cobmonarh mpaBwia npu pabore ¢ y4yeOHBIM H J1aOOPATOPHBIM

obopynoBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W HWHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IepKaHMs, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS

U3 pa3ianyuHbiX UcTOYHUKOB (CMMU, HayuyHO-IONysSipHBIE MaTepUalbl);

? paccMaTpuBaTh rio0anbHbIC IKOJIOTHYECKUE poOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH O OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3znaBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIICHUS,
10 0000111ast GHOJIOTHYECKYI0 HHPOPMAIMIO U3 HECKOJILKUX HCTOYHHKOB,

I'paMOTHO HCIIOJIBb30BATH MMOHATHHHBINA aIrrapar ouonoruu




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Koxa

1.1

1.2

HposepﬂeMLn‘/i IJIEMEHT COAECPKaHUA
buonorusa xax HayKa

buonorus — wayka o xwuBoil mpupone. Ponp Ouonoruu B (QopmMHUpOBaHUU

COBPEMEHHOUM HaydHOU KapTHHBI MUpa. CucTemMa OMOJIOTHYECKUX HAyK
Meroapl MO3HAHUS JKUBOM NPHPOABI (HAOMIOJEHUE, IKCIIEPUMEHT, ONHCaHHE,
U3MEpeHue, KiIacCUpUKAIMsi, MOJEIMPOBaHUE, CTaTHCTHYECKas o00paboTka

JTAHHBIX )

JKuBnIe cCcTEeMBI U BX opranu3anus

2.1

JXusbie cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owosoruu. CBoicTBa

OMOCHCTEM M UX pazHooOpa3ue

2.2

YpoBHU oOpraHuzanuyd OHMOCHCTEM: MOJEKYJISPHO-T€HETUYECKUH, KIETOYHBIN,

OpraHU3MEHHBbIH, MOMYJIALMOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHbIH

3.1

3.2

3.3

XHUMUYECKUH COCTaB U CTPOCHUC KIICTKU

XUMHUYECKUM COCTaB KJIETKHM. XHMHYECKHE JJIECMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMCHTHI. Boma wu MUHCPAJIbHBIC BCHICCTBA. CDYHKI_[I/II/I BOJAbI H

MHHCEPAJIbHBIX BEIIECCTB B KJICTKC. HO}II{Cp)KaHI/IC OCMOTHYECKOI0 Oananca

benku. CoctaB u crpoeHue O€nKOB. AMHMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
HezameHnMble ¥ 3aMEHUMBbIE aMHUHOKHCIOTHL. AMMHOKHMCIOTHBIM COCTaB.
YpOBHH CTPYKTYpbI O€IKOBOI MOJIEKYJbl (TIEpBUYHAs, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHUYecKHe CBoiicTBa OenkoB. buonornueckue
GbyHKIIN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzatopbl. CTpoeHue (epmMeHTa: aKTHBHBIN
HeHTp, cyOcTtpatHas crneunduynoctb. Kodepmentsl. Butamunbl. OTtinuuuns

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTaJIn3aTOpPOB

VYrneBoasl: MOHOCaxapuabl (III0KO3a, pubo03a W Ae30Kcupubo3a), Aucaxapubl
(caxapo3a, JaKTO3a) W TOJHCaxapuabl (Kpaxmai, TIJIMKOTeH, IeJUII0JI03a).
bronornveckne GyHKIIUU YTIIEBOIOB.

Jlunuaer:  TpurmMnepuasl,  crepounbl,  docdomununbl.  ['mapodunbHO-
rupopoOHbIe cBOMCTBAa. buonornueckue ¢yHkuu aunuaoB. CpaBHEHHE

YrijieBO40B, OCIIKOB M JIMIIUA0B KaK UCTOYHHUKOB SHCPTHUU

3.4

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHHOBBIX




kucior. Crpoenne u ¢ynkumu JHK. Crpoenne u ¢ynkuum PHK. ATO:

cTpoeHue U (PyHKIIUU

3.5

[uTonorus — Hayka o kierke. Kiierounas reopusi. MeToabl H3ydeHUs KIETOK

3.6

3.7

Krnerka kak menoctHas >kuBasi cucrema. OOIIMe MPU3HAKH KIIETOK: 3aMKHYTast
HapykHass MeMmOpana, moJekyasl JIHK kak reHernueckwii ammapar, cucTema

cuHTe3a OeJika

Tunsl KIeToK: syKapruoTudeckas U npokapruotrudeckas. OCOOEHHOCTH CTPOCHUS
MpoKapuoTHuecko kieTku. Kierounas crenka Oakrtepuii.  CTpoeHme
IYKapUOTUUECKOU KJIETKU. OCHOBHBIC OTJIMUUS PACTUTEIHHOH, XKUBOTHOM H

IprOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYphI KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIHUKC, HX
¢bynkun. [Inasmarudeckas memOpana, e€ coiicTBa U pynkuumu. L{utonnaszma u eé
opraHonsipl. OHOMEMOpaHHbIE OpPraHOM/bl KJIETKU: SHAOIJIa3MaTHYecKasl CeTb
(OIIC), ammapar ['ombmku, nu3zocombl. [loayaBTOHOMHBIE OpraHOMbI KIIETKU:
MUTOXOHJpPUH, TuIacTuAbl. [IporcxokIeHne MHUTOXOHAPHIA W IUIacTHA. Bussl
wiactun. HemeMOpaHHBIE OpraHOMIBI KJIETKH: PUOOCOMBI, KJIETOUHBIA ILIEHT,

PECHUUKH, KTyTUKU. DYHKIIUM OPTraHOUI0B KIETKU. BrirtoueHus

Snpo — perynsaTopHbiii neHTp kieTku. CTpoeHue snpa: siaepHas 000J0dKa,
KapHOoIUIa3Ma, XPOMaTHH, SIIPBIIIKO. XPOMOCOMBI

TpaHcnopT BelIECTB B KIIETKE

XKu3HenesaTenbHOCTh KIETKH

OOMeH BemiecTB, WM MeTa0ONu3M. ACCUMUIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINAS (PHEPTETUUYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO MpoIecca
MeTtabonu3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHsblii. Poib

(I)CpMeHTOB B OOMEHe BCIICCTB U MPCBPALICHUN SHCPTIHUU B KIICTKE

4.2

43

®dotocunTte3. CBeroBas U TeMHOBas (a3wl hoTocuHTE3a. Peaknuu GoTtocuHTe3a.
OddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (OTOCHUHTE3a JUIS JKU3HH Ha 3emIe.
Bnusnue ycrmoBuit cpembl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIINICHUS €TO
MIPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTe3. XEeMOCHHTE3UPYIOIIHEe OakTepuu. 3HAYCHHE XEMOCUHTe3a s

JKA3HU Ha 3emiie

DHepreTudyeckuii oOMeH B KIeTke. PacliernieHue BeLIECTB, BBIICICHHE U
AKKyMYJIMPDOBAaHHE OJHEPrUM B KIETKE. JTambl HSHEPreTHYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabl. KHCIOpoAHOE OKHCIEHUE, WA KIETOYHOE

neixanue. DPGHEeKTHBHOCTh DHEPTETHIECKOTO 0OMEHA

44

Peaknun marpuunoro cunte3a. I'enernueckas nadopmanus u JIHK. Peanuzarus

TeHETHYEeCKON WHpOpMaMK B KJIETKe. | €HeTHMUeCKWil KOJ M €ro CBOWCTBA.




Tpanckpunums — marpuunbslii cunte3 PHK. Tpancnsmus — O6uocunTte3 Oenka.

KomupoBanue amuHokuciot. Poss pubocom B GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpychl. Mcropusi otkpeitus BupycoB ([.U.
WBanoBckuii). OcCOOEHHOCTHM CTPOEHUS M JKU3HEACATEIBHOCTH BHPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmynonedpunmra genoseka (BUY) — Bo3oyaurens CITN/a.

[Mpodunaktrka pacpocTpaHeHUs] BUPYCHBIX 3a00ICBaHUI

PasMHOXEeHME M MHIMBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

52

Knerounslii 1Mk, WM SKU3HEHHBIM LMK KieTku. MHTepdaza u muTo3.
[Ipoueccel, nporekaromue B uHTepdaze. Pernmkanus — peakuuss MaTpU4HOTO
cunte3da JIHK. Crtpoenue xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIL.
JIMMIIONAHBIE UM TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHUBL.
[luronornyeckue OCHOBBI DPA3MHOXKEHUS UM HWHAUBUAYAIBHOIO PA3BUTHS
OpraHU3MOB.

Henenne winerkn — muto3. Craaum muto3a. [Ipomeccel, mpoucxonsduiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornyeckuii CMBICII MHUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe U mojoBoe. Buael Gecrnonoro
pPa3MHOXKEHHUS: JIeJICHHE HaJBO€, IIOYKOBAaHWE OJIHO- U MHOTOKJIETOYHBIX,
CopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KJIOHUPOBAHUC OPTraHU3MOB, €I'0 3HAYCHUEC IJI CCIICKIUN
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5.5

[TonoBoe pa3MHOXEHUE, €r0 OTIUYHUS OT OECIOIOorO.
Meiio3z. Cragum wmeiio3a. Ilpouecchl, mpoucxoismiye Ha CTaausIX Meio3a.
IloBenenne xpomocom B Meio3ze. Kpoccunrosep. buonornueckmii cMbici U

3HaYEeHNE MEN03a

I"ameTorenes — mpouecc 00pa3oBaHMsI MOJIOBBIX KJIETOK Y KUBOTHBIX. IlonoBbIe
JKEJIC3bl: CEMCHHUKU U ANYHUKH. O6paSOBaHI/Ie " pa3BUTHC IMOJIOBBIX KJIIETOK —
raMmer (CrnepMaro3omj, SUleKIeTKa) — criepmaToreHe3 u oorere3. OCoOeHHOCTH

CTPOCHUA SIAIEKIIETOK U CIICpMaTO30UI0B. OHJ'IOI[OTBOPCHI/IC. HapTCHOFCHC3

WnpuBuayansHoe — pa3BuUTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpyianus, opraHoreres. [loctamOpuonansHoe pa3Butue. Turbl
MIOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYuMHOuYHOe). BnusiHue
Cpeabl Ha pa3BUTHE OPTaHU3MOB; (PAKTOPBI, CIOCOOHBIE BBI3BIBATh BPOXKIEHHBIE
YpOZCTBa.

Poct u pazButue pactenuii. OHTOr€He3 IBETKOBOT'O PACTEHHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUIA

HaCJ'IeI[CTBeHHOCTB U USMCHYUBOCTb OPTaHU3MOB




6.1

6.2

IIpeamer u 3agaun reHetuku. Vicropus pa3sBuTus reHeTUKH. Bkiag pocCUICKHUX
U 3apyOexHBIX YUEHBIX B pa3BUTHE TEHETUKH. MeETonbl T'eHETUKU
(rubpu10I0rNYeCKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHoBHbIE TeHETHYECKUE NOHATHA. ['eHeTHYeCcKass CUMBOJIMKA, UCIIOJIb3yeMas B

CXeMax CKpeLIUBaHUI

3aKOHOMEPHOCTH HACJENIOBAHUS MPU3HAKOB, ycTaHOBIeHHble [. Mennenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €JUHOOO0pa3us TUOPUIOB IEPBOTO
nokosieHus. IlpaBuio noMHHMpOBaHMS. 3aKOH pACIICIJIEHUS IPU3HAKOB.
I'unoresa uncroTel ramer. [lonHOE M HEMOIHOE JOMUHUPOBAHHUE.

JlurubpuaHoe ckpemMBaHue. 3aKOH HE3aBHCHUMOTO HACJIEIOBaHUS MPHU3HAKOB.
[{uToreHeTH4eCKne OCHOBBI JUTHOPUIAHOTO CKPEIIMBAaHUS. AHAIM3UPYIOIIEe
cKkpelmuBaHue. lcrnonp3oBaHuE — aHATU3UPYIOLIETO  CKPEIIMBAaHUA  JUId

OIIpCACIICHUS I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuernnieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuenjieHHOMY
HACJlEeIOBaHUIO TreHOB. Hapymienuwe crerieHHs TEHOB B pe3ylbTare
KpOCCUHroBepa. XpOMOCOMHasi Teopusi HacleACTBEHHOCTH. [‘eHernueckue
KapThI.

I'enernka mnona. XpoMOCOMHOE ONIpENENeHHE Mojia. AyTOCOMBI M TIOJOBBIE
XpOMOCOMBL. ['OoMOraMeTHole M TreTeporaMmeTHnle opranu3msl. HacimenoBanue

IMPHU3HAKOB, CHUCIIJICHHBIX C ITOJIOM

HM3menunBoCTh. BUABl M3MEHUYMBOCTH: HEHACJEICTBEHHAs M HacJeICTBECHHas.
Ponp  cpenpl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAN(DUKAITMOHHOW W3MEHUYMBOCTU. BapuanmoHHBIM psiag W BapHallMOHHAs
kpuBasi. Hopma peakuuum mnpusHaka. KoinyecTBEHHbIE M KaueCTBEHHBIE

IIPpU3HAKH U UX HOPMaA PCaKIUHU. CBoiicTBa MOHH(I)HK&HHOHHOﬁ HN3MCHYHMBOCTHU

HacnencrBenHasi, WM TEHOTHMIHYECKAs, W3MEHUYHMBOCTh. KoMOMHaTHMBHAs
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMoHHas W3MEHYMBOCTh. Kraccudukamus MyTaliuid:
TE€HHbIE XPOMOCOMHBIE, T€HOMHbIE. HacToTa U npUYnHbl MyTauuil. Myrarenssie
(bakTopbl. 3aKOH TOMOJIOTUYECKUX PSAOB B HACIEACTBEHHON n3MeH4ynBoct H.M.

Basusiosa

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbI TE€HETHKHU
yeJIoBeKa: reHeaJornuecKui, OJIN3HELIOBELIH, IIUTOTeHETHUECKHI,
OMOXWMHUYECKHI, MOJCKYJIIpHO-TeHeTHUYeCKUi. COBpEeMEHHOE OIpeACIICHUE
TFE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomonipio III[P-ananu3a. HacimencrBenHble 3a00jeBaHUs 4YEIOBEKA: I'€HHBIC
0oJie3HM, 0O0JIE3HU C HACJICICTBEHHOW MPEAPACIIOIOKEHHOCTHI0, XPOMOCOMHBIE

6one3nu. ComaTHueckue M TeHepaTuBHbE MyTauuu. [IpuHIUIBI 370pOBOTrO




06p3.33. KHN3HHU, AHUAr"HOCTHUKH, HpO(bI/I.HaKTI/IKI/I 1 JICUCHUA TI'CHCTHYCCKHUX
Oone3nell. MeMKO-reHeTH4ecKoe KOHCYIbTHPOBAaHUE. 3HAUEHUE MEIUIUHCKON

ICHCTUKHU B IIPEAOTBpAICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenekuus Kak Hayka W Tpolecc. 3apoKIeHHE CEJIEKUHUHU U JIOMECTHKAIIUS.
Yuyenue H.M. BaBuioBa o0 1ieHTpax NPOUCXOXKICHHUS H MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHHS JOMAIIHUX XKUBOTHBIX. COpT,

[I0po/ia, IITaMM

7.2

CoBpeMeHHbIE METOAbl CeNeKIUU. MaccoBbli M HMHIAUBUAYAIbHBIA OTOOpHI B
CEeJIEKIIMM pacTeHud M KUBOTHBIX. OlleHKa sKcTepbepa. binskoponcTBeHHOE
ckpeuuBaHue — HMHOpuAMHTr. Yuctas nuHus. CKpelMBaHUE YHCTBIX JIMHUM.
I'etepo3uc, nnu rubpuanas cuia. HepoacTBeHHOE CKpeluBaHue — ayTOPUIHUHT.
OtnanénHas ruOpuamszanuss U e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3 U
MIOJIyYEHUE TOJIUILIONAOB. JIOCTMIKEHMSI CEJIEKIUMU pPACTEHWM, JKUBOTHBIX H

MHUKPOOPraHu3mMoOB

7.3

buoTtexHonorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTambl
co3nanuss pexomOuHaHTHOW JIHK wm Tpancrennnix opranm3moB. Kierounas
nHxeHepus.  Knerounele  KynbTypbl. MHKPOKIOHAJIbHOE  Pa3MHOKECHHE
pactrenuii. KnoHuUpoBaHHWE BBICOKONPOAYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpPraHU3MOB. JKOJOTMUYECKHe U dTudeckue mpodiremMel. MO — reHeTnyecku

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

11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOJIOLMOHHAS OUOIOTUS

1.1

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBunerenbctBa  3Boaouuu.  [lanmeoHTosnornueckue:  MOCIEN0BATENBHOCTh
MOSIBJICHUSI BHUJIOB B MAJE€OHTOJOTUYECKOW JIETOMHUCH, MepexoHble (HOPMBI.
buoreorpaduyeckue: cxoactBo u paznuuue ¢GayH U (paop MaTepukoB u
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U Pa3IU4Msi SIMOPHOHOB Pa3HBIX BUIOB
I03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUUYECKUE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE,
pyIUMEHTapHble OpraHbl, aTaBU3Mbl. MoOJEKyIIpHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMUYECKHX IyTeH y Bcex

OpTraHU3MOB




1.2

1.3

OpomounonHass Tteopusa Y.  [apBunHa. Ilpennocbuikh  BO3HUKHOBEHHS
TapBUHU3MA. JIBHXKYIIME CHJIBI SBOJIOUMHU BUAOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHHE MPH OTPAHUYEHHOCTU PECYpPCOB, HEONpeAenEéHHAs U3MEHYHBOCTb,

0opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

Cunrernueckass Tteopust »HBomonuu (CTD) U OCHOBHbIE €€ TMOJOXKEHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJTIOIUH

1.4

1.5

JBwxyue cuibl ((hakTopbl) SBOJIIOLMU BHUIOB B Ipupoie. MyTaluOHHBINA
nporecc ¥ KOMOWHATHBHAS M3MEHYMBOCTH. llOmMymnsiiMOHHBIE BOJNHBI U Jpeid
reHoB. M3omsnus n murpanus. EcrecTBeHHbI 0TOOp — Hanpapisiomuil ¢pakTop
sBomonnU. POPMBI €CTECTBEHHOTO 0TOOpA.

IIpucnocoOaeHHOCTh  OPraHM3MOB Kak pe3ynbTaT 3Bomouuu. [Ipumepsl
MPUCTIOCOOTICHUN Y OPraHu3MOB. ApoMOP(O3bI H HAHOAIANTALINH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHbIE (hOpMBI BUI000Opa30BAHUS:

reorpaduueckoe, 3K0JIOrHIecKoe

MaxkposBomtorusi.  PopMmbl  3BOJOLMU:  (UIETUYECKAs,  JUBEPreHTHas,

KOHBCPI'CHTHAs, I1apaljicIbHasd. H606p8.TI/IMOCTL 9BOJIFOLNH

2.1

2.2

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble TIPEACTABJIECHUS O 3apOKICHUM JKM3HU. HayyHple TIunoTessl
BO3HUKHOBEHHUSl JKU3HU Ha 3emie: abMoreHe3 M NaHcnepMus. XHUMUYecKas
IBOJIIOLIMS. DKCIIEPUMEHTAIBHOE MOJATBEP)KJIEHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble stamel O6uosiorndeckoil sBomtonuu. I'mnoreza PHK-mupa. Ilepseie

KIJICTKHU U UX 3BOJIFOIIUA. q)OpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII J)XKUBBIX OPraHU3MOB

Pa3Butne xusHu Ha 3emiie mo spam u nepuojgam. Karapxeill. Apxelckas u
npotepo3oiickass 9pbl. [laneo3oiickas spa u e€ mnepuoAbl: KeMOPHUIICKUIA,
OPJIOBUKCKWW, CUJYPUICKHH, JI€BOHCKHI, KaMEHHOYTOJIbHBIN, TEPMCKHII.
Me3so30iicKkas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaiiHozoiickass 2pa u e€ mepuoabl: MAJEOr€HOBBIA,  HEOTC€HOBBIN,
AQHTPOIIOICHOBBIA. XapaKTepUCTUKA KIUMaTa U TEOJOTMYECKHX IIPOLIECCOB.
OCHOBHBIE 3TaIbI 3BOJIOLUN PACTUTEIBHOTO U KUBOTHOTO MUpPa. ApoMOp(O3bI y
pacTeHMid M JXKMBOTHBIX. [losiBIEHME, pacuBeT W BBIMHUPAHHUE TPYIN >KUBBIX

OpraHu3MOB

23

Cucrema oOpraHm4yeckoro Mupa Kak oOTpaxeHue -HBojtouud. OCHOBHBIE

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB

24

OBonronus 4eaoBeKa. AHTPOIIOJIOTHS Kak Hayka. Pa3BuTue mpeincTaBiIeHHH O

IMPOUCXOXKIACHUN YCIIOBCKA. MeTOI[I)I HN3YUCHUA QaHTPOIIOICHE3Aa. CXOI[CTBa u




2.5

pa3nuuus yeloBeKa U )KMBOTHBIX. CHCTEMAaTHYECKOE MOJI0XKEHHE YEI0OBEKa.
JBwxkymme cunbl (hakTopsl) aHTpomoreHe3a. HacneacTBeHHass M3MEHYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIIEeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBJIICHHE OPYIUN

TPY/la, MBILIJICHUE, PEUYb

OcCHOBHBIE CTaaUU M BETBU SBOJIOLMHM YEJIOBEKA: aBCTpAONUTEKH, YemoBek
yMenbid, YenoBek mnpamoxonsamuid, YenoBek HeaHAEpTalIbCKUi, YemoBek
pa3yMHbIii. Haxoiku MCKOIMaeMbIX OCTAaHKOB, BpEMsl CYILIECTBOBAaHMS, 00JIACTb

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAUS

2.6

3.1

YenoBeueckue pacsl. OCHOBHbIE OOJIBILIME pachl: €BporeouHas (eBpazuiickas),
HErpo-aBCTPaJIONIHAS (3KBaTOpHaJIbHASA), MOHTIOJIOMTHASI (a3marcko-
amepHuKaHckast). YepTbl MPUCIIOCOOICHHOCTH MPEJICTABUTENIECH YEIOBEUECKUX pac

K YCIIOBHSIM CyIIECTBOBaHUs. ENMHCTBO yenoBevyeckux pac. Kputuka pacuzma
OpranusMbl 1 OKpyXkKarouias cpeaa

OKoslorusl Kak Hayka. 3afauyd W pasfienbl 3KOJOTMH. MeToJbl 3KOJIOIMYEeCKHX
UCCIIeIOBaHUM. DKolorudeckoe MupoBo33penue. Cpenbl 0OUTaHNsI OPraHU3MOB:

BOAHAsA, HA3€MHO-BO3AYyIIHAs, TIOYBCHHA, BHYTPUOPIraHU3MCHHAA

3.2

Okonorndyeckue  ¢axtopbl. Krnaccugpukanus — 9KoIOrnyeckux  (hakTopos:
abuoTuyeckre, OMOTHYECKHME U aHTPONOreHHble. JleHCTBHME DSKOJOTHYECKUX

(akTOpOB HA OPraHU3MbI

33

AbuoTtnueckue (HakToOphl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPHOAU3M.
[IpucniocoOnenust OpraHM3MOB K  JIEHCTBUIO aOMOTHYECKHX  (aKTOPOB.

buonornyeckue PUTMBI

34

3.5

buotnueckue dakropbl. Buasl OMOTHUYECKHUX B3aMMOICHCTBHI: KOHKYpPEHIHS,
XUIIHUYECTBO, TAPa3UTU3M, MYTYyalu3M, KOMMEHCAIU3M (HaXJIEOHUYECTRBO,
KBapTUPAHTCTBO),  aMEHCAIU3M, HEUTpanu3M. 3HA4YeHHE  OUOTHUYECKUX

BBaHMOHeﬁCTBHfI JJId CYIIECTBOBAHUA OPraHU3MOB B IIPUPOJHBIX COO6H_[eCTBaX

OKOJIOTHUCCKHE XapaKTEPHUCTHUKU MOMyJIAIHUH. OCHOBHBIE IIOKa3aTciIinu
nomyJjdanuu: 4YUCICHHOCTb, INUIOTHOCTb, POXIAACMOCTb, CMCPTHOCTL, IIPUPOCT,

Murpanus. J[MHaMuKa YUCIEHHOCTH MONYJISALMY U €€ Peryisauus

COO6H_ICCTBE[ M 3KOJOTMYCCKUC CUCTEMBI

4.1

CoobmiecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHIOBaf,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTel. CBs3u B

OHoIIEHO3€E

4.2

Dkonoruveckre cucteMbl  (dKocuctembl). [loHsTHE 00 9SKOCHCTEME W




4.3

ouoreoreHo3e. DOyHKIMOHAJIbHBIE KOMIIOHEHTHl JKOCHCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peIylleHThl. KpyroBopoT BemIecTB M OTOK SHEPTUH B SKOCHUCTEME.
Tpoduueckue (muieBbie) ypOBHU OJKOocHcTeMbl. [luileBble Liemu U CETH.
OcCHOBHBIE TIOKa3aTeNIH HKOCHUCTEMBI: Oumomacca, MPOAYKLHUSA. DKOJIOTHYECKHE
MUPaMHUIIbL: TPOAYKIMH, YHUCICHHOCTH, Ouomaccel. CBOHCTBA HSKOCHUCTEM:

YCTOMYHUBOCTb, CAMOpPEryJsiius, pazpurue. CyKieccus

[Ipupoanbie 3x0cHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO WJIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIOr€HHbIE 3KOCUCTEMBI. ATpPOIKOCHUCTEMBL. YpO03KOCHCTEMBI.
buonoruueckoe u X03HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpasue kak Qakrtop ycroWumBocTH dKocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasust Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owuocdepe. I'paHuipl, coctaB U CTPYKTypa
ouocheprl. XKusoe BemecTBo u ero ¢yHkuuu. OcobeHHOCTH OHMOChEepbl Kak
robanpHOM dKOcHCTeMbl. JlMHAMHYECKOe paBHOBecHE€ M oOOpaTHasi CBsI3b B
onoctepe. KpyroBopoTsl BemecTB W OHOTCOXMMHYECKHE IHKIBI 3JIEMEHTOB

(yraepona, azota). 30HaIbHOCTH OHOchepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoseuectBO B Ouocepe 3emian. AHTPONOTreHHbIE M3MEHEHMs B Ouocdepe.
['oGanbHBIE SKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa  palMOHAJIBHOTO  YNpaBJIEHUS TNPUPOJHBIMH pecypcaMu U HX

UCIoJIb30BaHue. JlocTHKeHUs: OMOJIOTMH U OXpaHa MPUPO/IbI
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