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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY LIS
OTIpEJIEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro IMpeameTa
«buonorusn»  coctaBwiIM: KoHUentyaiabHble mnonoxenus PIrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, COolIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MMOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOUIUX LENIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnernuuke Onoyoruu, e€ 3HaYCHUHN B MTO3HAHUH KUBOM MPUPOJILI U 00ECIIedeHNUN
CYILIECTBOBAaHMS 4esjoBedecKoro oodmiectBa. COrjJacHO Ha3BAHHBIM IOJIOKEHMSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpeJCTaBlIeHHWE O IeNsIX, 00 oOmiei
CTpaTeru OOy4YeHMs, BOCHUTAHUSI U Pa3BUTUS OOYYAIOIMIMXCS CpPelCTBaAMU
yueOHoro mnpeaMera «buosorus», omnpenenser o0s3aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue IO0 pasjieinaM M Temaw,
PEKOMEHIyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuana ¢ yuéToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEILHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmXcsl.

B nmporpaMmMe mo OHONIOTMHM TaKXe YYUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHus B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbLHOM
NeATEeTbHOCTH/YUEOHBIX JEUCTBUM OOY4YaIOIMIMXCS 10 OCBOCHHMIO COJACpIKAHUSA
OMOJOrMYECKOro 00pa30BaHMS.

B nporpamme no ouonoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
OPUHITUI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOTWH, Ojarojapss 4emy B Hel
MIPOCMATPUBAETCS HANPABICHHOCTh Ha pPa3BUTHE 3HAHWM, CBSA3AHHBIX C
dbopMUpPOBAaHUEM  €CTECTBEHHO-HAyYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUH JIMYHOCTH, FKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3I0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollled MNpPHUpPOJHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIEeOMOIOTUYECKUX TEOpUM, a TakKe 3HAHUU O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOLIECCOB B MPOTpaMMe MO OMOJIOTHHU YJEJI€HO BHUMAaHHUE HMCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEIHEBHOM KU3HM JUTSI PEIICHHS TTPUKIIAAHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(UIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETIOBEKA, MEIUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUA, 00ocHOBaHUS IKOJIOTUYECKU
1eJIECO00Pa3HOT0 TOBENCHUS B OKPY)KAIOIIEH NPUPOMHON Cpene, aHaiam3a
BJIUSIHUS XO3SMCTBEHHOM JESTENBHOCTU 4YEJIOBEKAa Ha COCTOSIHHE IMPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKJIIATHON HAMPaBICHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO O00eCIIeueHus



YCIIOBUH ISl pEeLlIEHUsI OJHOW M3 aKTyalbHbBIX 33[a4 IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3oBaHMsI, KOTopas mpeamnojaraetT ¢GopMUpoBaHHE Yy OOydaromuXCs
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOIIMXCS MPEICTABICHUNA O
HAyYHOW KapTHHE MHUpa, PAacIIUpseT U 0000IIaeT 3HAHUSA O >KUBOW MpUpOJE, €&
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid W HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  Npupoabl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0Oe€30mMacHOro oodpasa
YKU3HH, HKOJIOTUYECKOTO MBILUICHHS], [IEHHOCTHOTO OTHOIIECHMS K KUBOW MPUPOJIE
1 YEJOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero o0pa3oBaHUsA,  COLUAIN3ALMU
oOyuaronuxcs. M3ydenne 0uonsorun odecnednBaeT ycioBHs sl (OPMUPOBAHUS
WUHTEJUIEKTYaJbHbIX, KOMMYHHMKAallMOHHBIX W HH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJbTYpbl, COCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEICTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYCHUM Y4eOHOro MpeaMeTa
«buonorus» COCTaBUIM OCHOBY i ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHUIO €T0 COAEpKaHUsA, TMPEICTABICHHOTO B NpOrpaMMe IO
OMOJIOTHH.

Ot6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOa, B COOTBETCTBUU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUS, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACNSIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBeKa B OKPY’KAOIIEH MPUPOJHON cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
XKU3HU U TpaKTHUecKol aestenbHOocTH. Oco0oe MECTO B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi (POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAlMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJIOrMUecKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHe cOAEpX)aHUs y4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTMM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLIUU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHoro npeamera «buomorus»
BBIJICJICHBI CIIEYIOUIUE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
HayyHOro mo3HaHus», «Knetka xak Ouomnoruueckas cucrema», «OpraHu3m Kak



onosornyeckas cucreMa», «CucteMa U MHOrooOpazHe OpraHM4eCKOro MHUpay,
«OBOJIOLMS AKUBOU MPUPOJIBI», « IKOCHCTEMBI U MTPUCYILUE UM 3aKOHOMEPHOCTHY.

Llenp u3yuenuss ydueOHOoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHU
UCITOJIB30BaTh 3TU 3HAHMS I TPAMOTHBIX JECHCTBUU B OTHOIIEHHH OOBEKTOB
YKUBOM NIPUPOJBI U PELICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHusi yueoHoro npeamera «buosnorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIEAYIOIINX 3a/]1ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HaHUM O OMOJIOIMUYECKHX TEOPHSIX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIax, CIyKAIIUX OCHOBOU
JUIst (pOPMUPOBAHUSL TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX Hay4YHOI'O MO3HAHMs, CTPOEHUH, MHOT000Opa3uu U OCOOEHHOCTSIX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alliy, BBIAAIOMIUXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, WHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOI0 YpOBHSI OPTaHHU3ALUY;

CTAaHOBJICHHE Yy oOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLIEHUBATH SIBJIICHUS OKPY’KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbBITA, MOJYYECHHBIX MPHU
M3y4YeHUH OMOJIOTHH;

dopMupoBaHue y OOyYalOIIMXCS YMEHMH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTUI;

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTH IMO3HAHUSI YEJIOBEKOM JKHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIOICHUS dTHICCKHUX
HOPM IpU IPOBEICHUN OMOJIOTMYECKUX UCCIEI0OBaHUM;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUIM U YMEHUHN B TTOBCEAHEBHOM KU3HU TS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIECHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero o6pasoBanust «buonorusi», m3zydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI OOS3aTENBHBIM yUEOHBIM MPEIMETOM, BXOISIINM B
COCTaB MpeaAMETHOM 00nacTh « ECTeCTBEHHO-HAyUYHbIE IPEIMETHI.



Jlst m3ydenust Ononoruu Ha 6a30BOM YPOBHE CPETHETO 0011Iero 00pa3oBaHuUs
oTBoauTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henenmo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonormu B (OPMHUPOBAHMM COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl O3HAHUS KUBOUW MPUPOIbI (HAOII0OIEHHE, SKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxembl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

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

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

JKusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. OTnnyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISLHUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTUYECKU ), OMoCEepHBI.

JdeMoHCTpanuu:

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

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKHUE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/ia 1 MUHEpanibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEPAIbHBIX BelIeCTB B KkieTke. l[lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUUHAS CTPYKTypa). XHUMHUECKHE CBOWCTBa OenkoB. buonoruueckue
GbyHKIIUU OEIKOB.



depmeHTsl — Oumosormueckue Katanmm3aTopbl. CrTpoeHue (depMeHTa:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmeHnTsl. ButamuHsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunpl - (caxaposa, JakTo3a) U Mojucaxapuibl  (Kpaxmai, TIJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOJIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapoPHIBHO-
ruapodoOHbIle  cBoiicTBa. buonormyeckne ¢yHkuuu sunuaoB. CpaBHEHUE
yTJIE€BOOB, OEJKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

HyxneunoBeie kucnotel: JHK u PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pynkuuun JAHK. Ctpoenue u ¢pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIHH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uzael u (akToB B HAYYHOM MMO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka xak 1nenoctHas >kuBasg cuctema. OOmmue NpHU3HAKH KIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyibsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUs TMpOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuil. CTpoeHwme
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOM H
IrpUOHOI KJIETKU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, MX
dbynkuuu. [Inazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opranHouasl kietku: JIIC, anmmapart I'onbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHJpUM u T1iactun. Bunbl mactun. HememOpaHHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KIyTUKHA. OyHKIIUN OPraHOMI0B KIIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1IeHTp kieTku. CTpoeHue saapa: sjuepHas 000JI0UKa,
KapuoIuiazMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIeCTB B KIIETKE.

JdeMoHCTpaum:

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

Huarpammbl:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEKHBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOIEN.

Tabmuupr u cxemsl: «llepuoanueckas TabnMila XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHne MOJEKYJIbl BOAb, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIbl OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue Mosekybl



AT®», «CtpoeHue 3yKapHOTUYECKOW KIIETKN», «CTpOEHHUE KUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue szipa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHUE IS IPOBEACHHUS
HAOJIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble 1 NpakTHYeCKUE PadOThI:

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

JlabopatopHass pabota No 2. «/3ydyeHue CTpOeHHsS KIETOK paCTEHUH,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIOM Ha TOTOBBIX MUKpOIpEnaparax U HUxX
OTHMCAHUEY.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIeCcTB, WK METa00JIu3M. ACCUMWISIMS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUSA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHblid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHNUN YHEPTUU B KIIETKE.

®ortocunTte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. Biausiaue ycnoBuii cpenasl Ha (OTOCUHTE3 U CIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYyJIbTYPHBIX PACTEHHU.

XeMocuHTe3. XEeMOCHHTE3UPYIole OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJEICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KJIETKE. OTambl JSHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenue m ero Buabpl. KucimopogHoe OKHCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermyeckas wuHpopmauus u JHK.
Peanuzanusi reHetudeckoil nHopmanuu B KiIETKe. | eHETHYECKUU KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Poib pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHI. MicTopust oTkpsiTus Bupycos (/1. U.
WBanoBckuii). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HCHHOTO IIMKJIA BHUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynozaedpunuta yenopeka (BHUY) — Bo3Oyautens CIIM/la.



OOparHast ~ TpaHCKpUIIIIMS, peBepraza W uWHTerpaza.  [Ipodumaktuka
pacnpocTpaHEHHs BUPYCHBIX 3a00JIC€BaHUIA.

JleMoHCTpauM:

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

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUNDY,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyco», «bakrepuodarn», «Ctpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanuu «Yasoenue JIHK u Tpanckpumnims»,
«buocunres 6enkay, «CTpoeHHne KIETKn», Moenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJIbHOE Pa3BUTHE OPTaHNU3MOB.

KierouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE ~ HAOOphl.  XPOMATHJIBIL.
[{uToNOrMYecKue OCHOBBI  PAa3MHOKEHHUSI M  UHAUBUAYAJIBHOIO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3za. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OpraHU3MOB: Oecrosioe U nosoBoe. Bunpl Oecnonoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKyCcCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHNE JJIS CEJIEKIIUH.

[TonoBoe pazMHOXKEHHE, €r0 OTINYUS OT OECTOJIOTO.

Meiio3. Cranun meio3a. IIpouecchl, MPOUCXOIAIINE HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUH CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble kene3bl: CeMEHHUKM U sSMYHUKUA. OOpa3oBaHHE M Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CIHEPMATOre€He3 M OBOIEHES.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU cHepMaro30ouoB. OIUIog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pa3Butue. TUIbI
NOCTAMOPUOHAIBHOTO PAa3BUTHA: TPsSIMOE, HempsiMoe (IMYuHO4YHOE). Brusxue



Cpenbl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHEe3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumet 1 cxembl: «DopMbl pa3MHOXKEHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE Yy ULBETKOBBIX pacTeHu», «BereratTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemnmukauus JHK», «Mutos»,
«Menos», «IIpsimoe u HernpsMoe pa3BUTHEY, «l aMeTOTeHe3 y MIICKOMUTAIOIMMNX U
yesioBeKka», « OCHOBHBIE CTaIUH OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMaTo30u sl
MJICKOIIUTAIOMIETOY, «SHleKeTka MieKonuTarouero», «KapuokuHes B KieTKax
KOpEIlIKa JyKa», MarHUTHas MOJEb-anIuIuKanus «J/leeHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MPaKTUYECKHE PadOThI:

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

JlaGoparopuas pabora Ne 4. «lM3ydeHwe CTpOCHHS IIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuKu. VIctopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiIam poOCCHUCKUX M 3apyOeKHBIX
V4EHBIX B pa3BUTHE TCHETHKA. MeTOIbl TEHETHUKH (THOPHIO0IOTHYCCKUM,
HUTOT€HETUYECKH, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBbIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTnYeckasi CHMBOJIMKA, UCTIOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeI0BaHUs MPU3HAKOB, ycTaHOBJIEHHbIE I'. MeHaenem.
MoHoruOpuiHOe CKpelMBaHue. 3aKOH eIWHO00pa3us THOPHUIIOB IIEPBOTO
nokoyieHus. IlpaBuino JOMHUHUpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HENMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpenIMBaHWE. 3aKOH  HE3aBUCHMOTO  HaCJeOBaHUS
npu3HakoB.  lluToreHeTHMYecKHe  OCHOBBI  JUTHOPUIHOTO  CKpPCIIMBAHUS.
AHanuzupyouiee ckpeumpanue. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIA OCOOHU.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana mo
CLUEIUICHHOMY HAaCJIEJOBaHUIO FeHOB. HapyleHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCUHTOBEpPA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCcKue KapThl.



['enetuka nosna. XpoMOCOMHOE OMpejeieHue moia. AyTOCOMBI U MOJIOBbIE
XpoMocOMBI. ['omorametrHele M reTeporaMeTHbie oOpranusmbl. HacnenoBaHue
MIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

M3mMeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH. BapranoHHbBIN psifi ¥ BapualliOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCTBa MOAM(PUKAIIMOHHON U3MEHYHNBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIleCC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMoHHasi U3MEHUUBOCTh. Kitaccudukaiys MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYMHBI MyTaluii. MyTareHHble (paKkTOphI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacliencTBeHHOM nu3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEI[OBRIM, IMTOTCHETHUCCKHM, OMOXMMHYCCKUM,
MOJIEKYISAPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE Tr€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[11P-ananu3a. HacnencTtBeHuble 3a0o0jcBaHUsS YEIOBEKA: TICHHBIC OOJIC3HH,
OOJIE3HH C HACJIEICTBEHHOM MpPeIpacnoyioKEeHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
ComaTnueckue UM TreHepatuBHble MyTanuu. CTBOJOBbIE KiETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, TPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYIbTUPOBAHME. 3HAUEHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JlemoHncTpanum:

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

Tabmuet © cxembl:  «MOHOTHOPHUIHOE  CKpEIIMBAHUE MW €r0
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUSI W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«lluTonornyeckre  OCHOBBI ~ JUTHOPUIHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anMonenCcTBUE AJUICNIBHBIX TE€HOB», «l'€eHeTmyeckue KapTbl paCTEHUM,
KUBOTHBIX W YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenoBeka H KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpynm KpoBu», «MyTalimoHHas U3BMEHUYUBOCTDY.

OOopynoBaHue: MoOAENU-AMUIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe npomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapaT «Jpo3oduna» (Hopma, MyTanuu
(bOpMBI KpBUIBEB U OKPACKH Tema), repOapuit «I'opox MOCeBHOIN.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaToB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsA/Ia U BAPUALMOHHON KPHUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Jpo30Quibl HA TOTOBBIX
MHUKPOIIPETapaTax».

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

Tema 7. Cenekuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JIOMECTHKALUS.
Yuyenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/bI CeIeKIUU. MacCoBBI U MHAUBUAYAJIBHBIA OTOOPHI B
CEJICKIMU PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. bIm3KkopoACTBEHHOE
CKpemuBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHT.
Otnanéunas rtubpummuzanuss U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes U
IIOJIyYEHHUE TNOJIMIUIOUJIOB. JIOCTMI)KEHMsSI CEINeKLUU pAaCTeHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

bHoTexHOJIOTHA Kak OTpacib NPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounele KynbTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTEHUN.
KJiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OPraHU3MOB.

Okoyoruueckne W oTtudeckue  mpoosempl. MO  —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauumu:

[Toptpersl: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmupl 1 cxembl: kapta «LleHTpbl NpOUCXOXKIEHHS W MHOroo0Opasus
KYJBTYPHBIX pacTeHui», «[lopoasl 1oMamHuX )KUBOTHBIX», «CopTa KyJbTypPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padbotel akagemuka M. @. liBaHoBay,
«[Homumnonnus», «OO0beKThl OuOTEXHONOTUNY», «KileTouHble KyIbTYypbl U
KJIOHHpOBaHue», «KOHCTpyHpOBaHKE U IEPEHOC TEHOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHUi, repoapuil «CenbCKOX035I1ICTBEHHbBIE PACTECHUS.



JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIHOHHASI OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpPUU. DBOJIIOIUOHHAS
Teopust U €€ MeCcTO B OUOJIOTMHU. BiusHue >BOJIIOIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenscTBa 3BOMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKOW JIETONMUCH, MEPEeXOAHbIe (OPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GayH v GJaop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IMUUS SMOPHOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJNEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTraHHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbliku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIIME CHUJIBI HBOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTH PECYpPCOB, HEOMpENeNEHHAsT W3MEHUYUBOCT,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrkymue cuiibl ((pakTopbl) 3BOJIOLMHM BUAOB B mpupoae. MyTalnuOHHBINA
MpoIlecC M KOMOMHATHUBHAS M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

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

[Iprcrnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT dBOJOIUU. [Ipumepsl
PUCIIOCOOJIEHUI Yy OpraHu3MoB. ApoMopd03bl U UAHOATANITAIIIH.

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

MaxkpoaBomorusi.  DPopMbl  IBONIONUU:  (uUsIeTUYECKas, JTUBEPreHTHAs,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTtuMocTh 3BOIIOLHUU.

[IpoucxoxkeHue OT HecleuuaTu3upOBaHHbIX MpenkoB. [Iporpeccupyromas
crienuanu3anus. AJIanTUBHAs paJualiysl.

JlemoHcTpanum:



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

Tabmuibl u cxembl: «Pa3BuTHe opraHndecKoro Mupa Ha 3emiiey, «3apoabIITn
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOroobpasue COpToB pacTEHUID,
«MHoroo0pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanroHHas
U3MEHYHUBOCTEY, «Apomopdo3by, «Umnoamantamum», «OOmmIas aereHepanusy,
«/IBmKymne cuibl 3BofoIMN», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuey», « IKOJIOTMIECKOE BUI000pa30BaAHHUE.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH,
Ha0Op TJIOJOB U CEMsH, KOJuleKuusi «[IpuMepbl 3alUTHBIX MPUCIIOCOOJICHUN Yy
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpoeHue roJIOBHOrO MO3ra TO3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, KoJuieKuus «DopMbl COXPaHHOCTH
HCKOMAEMbIX JKMBOTHBIX M pacTeHWil», wojenb ammmkanus «llepexpéct
XpOMOCOM», BJaxHble Tmpemnapatbl «Pa3Butue HacekoMmoro», «Pa3Butue
JSATYUIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U NpaKkTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTHUIECKOMY
KPUTEPUIOY.

JlaGoparopHas padora Ne 2. «Onucanue npucrnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJILHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JlonaydHble TpeACTaBICHUS O 3apOXKACHUM >KU3HU. HaydHble THMOTE3bl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMus. XHUMHUYECKas
ABOMIONUS. AOMOTEHHBI CHUHTE3 OPTaHUYECKUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHUE XUMUYECKON dBOMOINH. HavanpHbIe 3Tansl
ounonornyeckor sBomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJICTKU. IIepBbie KIETKM W HX DBOJIOILMUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emiie 1o 3paMm u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpbl. Ilaneo3olickas spa u €€ mepuoabl: KEeMOPUUCKU,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

KaiiHo30Mckas 3pa W €€ mnepuoAbl: MAJCOT€HOBBIA, HEOrECHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIMMaTa M TeOJOTMYeCKUX MporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHupa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [T0osiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMyYecKOTO0 MHpa KaK OTpaxkeHHe 3BoJIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUN YeloBeka. Meroabsl H3ydeHus aHTpornoreHesa. (CxojacrtBa u
pa3InyKs Y€JIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymue  cuiabl  (pakTtopbl) — aHTpomoreHe3a.  HacnencrBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBI o00pa3  KU3HH,
W3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasmmi, YermoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOIaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHHS, 0O0JACTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3Ta, 00pas3 KU3HU, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHASs]),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHckasi).  YUepTel  MpHUCIOCOOJIEHHOCTH  MPEACTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUSM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHHMe COJIHEUHOM CHCTEMEBI», «Pa3BUTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinetka», «CoBpeMEHHash CHCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE AaHATOMHUYECKHX 4YEpT CTPOCHHUS YeJIOBEKa M YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTUYECKUX  HAXOAOK  MPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HenoBeuecKkue pach».

O6opynoBanue:  Mymsku — «l[Ipoucxoxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEpTalblla, KPOMAHbOHIIA), CIICTKUA WU
M300pKEHHUSI KAMEHHBIX OpYJIud TEpPBOOBITHOTO YeIOBeKa (KaMHH-YOIIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

[Tpaktuueckast padora Ne 1. «/3yuenne uckonaemblx OCTaTKOB PaCTCHUN U
YKUBOTHBIX B KOJIJIEKITUSX).



OKcKypeHsi «IBONIOLUSA OPraHUYECKOro MHpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEAUECKUI My3€il).

Tema 3. OpranusmMsbl 4 OKpYy:KawIas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MeToIbl 3KOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnotuyeckue, OWMOTHYECKHE U AaHTPOIOTreHHbIe. JIeHCTBHE HSKOJOTUYECKHUX
(akTOpOB HAa OPraHU3MBI.

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

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIMs, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepamus,
MyTyajJu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEeUTpau3M. 3HAu€HHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHMS
OpPTraHM3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKHA momyjasiunu. OCHOBHBIE ITOKA3aTENH
NOMYJISIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISILUA U €€ Perysusl.

JdeMoHCTpauu:

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

Tabnmunpl u cxembl: kapta «lIpuponusie 30Hb1 3emun», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJSAUUUA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKTHYeCKHE PadoThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM W3
Pa3HbIX MECT OOMTaAHUS.

JlabopaTtopHas paborta Ne 4. «BiusiHre cBeTa Ha pOCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

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

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUIOBaS,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
OHOLIEHO3E.

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



KOHCYMEHTHI, PeAYyIeHThl. KpyroBopoT BEmEeCTB U MOTOK HEPTUU B IKOCUCTEME.
Tpoduueckne (muImeBble) YPOBHHU OKOCHUCTEMBI. [lWimeBble 1€ W CETH.
OcHOBHBIE TMOKa3aTeIM HSKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKUE
nupamMubl: TPOAYKIHU, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJINCTBEHHOTO Jieca.

AHTpONIOTrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QaxTop ycToluMBocTH »dKocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThI BemecTB 1 OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTiaepo/a,
azota). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B 6nochepe 3emiin. AHTpONIOTeHHbIE U3MEHEHHs B Orocdepe.
['11oGanpHbIE YKOJIOTHYECKHE TTPOOIICMBL.

CocyliecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
YOpPABJICHHUS TMPUPOJHBIMU pecypcaMd M HX HCIHOib30BaHue. JlocTuxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabmumer u cxemsl: «IlumeBsie 1enu», «bUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJoTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jecay, «buoneno3d Bomoémay», «ArpoueHo3», «lIpumepHbie
AQHTPOIIOIEHHbIE  BO3JACWCTBHUSA HaA IIpUpoAy», «BaxHeWmme WUCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBIIAIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKkTOphI
pPaJMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «O0mas crpykrypa Oumochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yriepoaa B 0uochepe», «KpyroBopor azora B IpUpoae».

O6opynoBanue: Mojaelb-anmIuKamnus «Tunudabie OMOIIEHO3bI», TepOapwii
«PactutenbHbIe coobIEecTBay, Koekun «buorenos», «Bpenurenn BakxHEUIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
YKUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMYECKHUM TpYIINaM OJHOTO BUIA,



Kpacnas xuura Poccuiickoit ®enepannn, n300pakeHHs] OXpaHSEMbIX BHIOB
pPacTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOGHMs OOyyalolmMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHMYHOCTHBIX PE3YJBTATOB OCBOCHHUA Mpeamera «buomorusy»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
FPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K OOyYeHHI0O  OHOJIOTHH,
I[eJICHANPABJIICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIMYME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICIIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pEe3ynbTaThl OCBOEHUS mpeaMeTa «bruonorus» AOCTUTarTCsS B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIHHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TIpOIlecCaM CaMOITO3HAHHUS, CaMOBOCIIUTAHHUS U
CaMOpA3BUTHUA, PpA3BUTUS BHYTPEHHEHM TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTapIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, MpUposie U
OKpYKaroUIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOCXKICHUH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMBITA W OMbITA JIEITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCIUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBaKE€HUE
3aKOHA U MPaBOIOPSIKA;

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

CIIOCOOHOCTh OTNPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOUX JIEUCTBHUSIX HEOOXOJUMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lady, YBaXKUTEIHLHOTO
OTHOIIEHUS K MHEHHUIO OIIMOHEHTOB TMpU OOCYXJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOU WJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IE€pPE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJBTYpPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaeiHas yOoexKJIEHHOCTh, TOTOBHOCTh K CIIyXEHHUIO M 3amute OTeuyecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

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



MOHMMAaHHUE SMOIMOHAIBHOTO BO3/IEHCTBHUS AKUBOM MPUPOIBI U €€ [ICHHOCTH;

TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HBIX BHJAaX HCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BoCHUTAHUA, (POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U pealn3alusl 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIFOJIEHHE TUCMEHWYECKHX TPaBWJI WU HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HMHIMBUIYATbHOTO H  KOJUIGKTHBHOTO
0€301acHOTO MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 3J0POBBIO U KU3HU JIIOCH;

OCO3HAHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTD K TPYZY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTUBHOW JEATEIbHOCTH TEXHOJOTUYECKOW W COLMAIbHOU
HaIPaBJICHHOCTU, CIOCOOHOCTh MHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKYyIO I€SITEIIbHOCTD;

MHTEpEC K pa3nuyHbIM cdepaMm mpodeccCHoHATbHON e TEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU IIeJIeCO00pa3HOe OTHOIICHHWE K TPHUPOJEe KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

NOBBILIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUTAHUPOBAHMUST TIOCTYIKOB W OIICHKM WX BO3MOXKHBIX TIOCIEACTBUN ISt
OKPYKAIOIIEU CPELBI;

OCO3HaHWE TI00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM M TMyTel ux
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpPU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMax, OXpaHy BHUIOB,
aKOocucTeM, orochepsr);



AKTUBHOE HEMPHUITHE JCUCTBHM, MNPUHOCAIIMX BpPEH  OKPYKaOIIEH
MPUPOJIHON Cpejlle, YMEHHE MPOTHO3UPOBATh HEOJArOMPUITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO SKOJOTMYECKOrO0 MBIIUICHUS, SKOJIOTHYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIEATEIbHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPaKTUKH, OCHOBAHHOI'O Ha JUajore
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKON KYyJBTYpbl KakK CpEICTBA
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

NMOHMMaHUE crnerudUuKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IE€JIOCTHOTO
MpEACTaBICHUST 00 OKpYKAIoIeM MHUpPE KaK O €AMHCTBE MPHUPOJIbI, YEJIOBEKA U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOMW ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JIaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  peIIaTb PECypCHbie  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 IIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJIB30BaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUM OWUOJOTHYECKUX 3HAHMM B LEJAX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAYyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTILHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEeHUU OUOJIOTUH;

MOHMMAHHUE CYITHOCTH METOJOB IO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYaeMble 3HAHUS [JIsl aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JenaTh OOOCHOBAHHBIC 3aKJIOUYEHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO TTOTYYEHHUsI TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
perieHus mpo0JIeM B peabHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHWE LEHHOCTH HAYYHOWU JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISITH
IIPOEKTHYIO M UCCIEA0BATENBCKYIO NEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUSI yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (POPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPaXKAOLIUE
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SIBJICHHE, MPOIIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HAONMIOJIeHWe,  HM3MEpPEeHHe, HKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4eOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue (byHKIMOHAIBHON
IPaMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMM OOYYalolUXCsi, CIOCOOHOCTh
o0y4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  yYHUBEpPCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEJILHON U COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3yNbTaThl OCBOCHMSI MPOTrpamMMbl CPETHEro OOIIEero
0o0pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHbIMH y4eOHBIMU NMO03HABATEJbHBIMM
NEeHCTBUSIMM:

1) 6a3o0Bble JIorMYecKHUe JeiicTBUA:

CaMOCTOSITENNHO  (OPMYyJIUPOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMM MPUEMBI JOTMYECKOTO MBILIICHUS
(ananuza, cMHTE3a, CpaBHEHHUSI, KJIaccU(UKaIi, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

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

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Uil 00bsICHEHUSI (DAaKTOB U SBJICHUM
KUBOM MIPUPOIBI;

CTPOUTH JIOTHYECKHE PACCYXIEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOBI U 3aKIHOUCHMS;

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



TaKKe€  MNPOTHUBOPEUYMIl  pPa3HOTO  pOJAa,  BBISIBICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU TIOCTIEACTBUN ACSITEIbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU )KM3HEHHBIX MPOOJIEM.

2) 0a30BBI€E HCCJIEI0BATEILCKHE NelHCTBUA:

BJIa/IETh HaBBIKAMU YY€OHO-HCCIIETOBATENBCKONW U MPOSKTHON JIEATEITHHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIE BUABI JESATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHWS, €ro WHTEPIpETAINH, MPEOoOPa30OBaHUIO M TPUMEHEHUI0 B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPU CO3JaHUH YU€OHBIX M COI[MABHBIX TPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBILIUICHUS, BIAJE€Th HAYYHONU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (HOpPMyIUpOBaTh COOCTBEHHBIE 3aJayd B 00pa30BATEIbHON
NESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl I JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh apaMeTpbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHIeHHs 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBISAThH IEJICHAINIPABICHHBIN TIOMCK TEepeHOca CPEACTB M CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CpPELY;

yMETh TMEPEHOCUTh 3HAaHWS B TO3HABATEIBHYIO U TPAKTHUYECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WU, TpeJiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIIPHOM JUTEparype, OHOJOTHYECKUX CIOBapAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3axX JaHHbIX, B VIHTepHeTe), aHaIu3UpOBaTh



nH()OPMAITHIO PA3TUYHBIX BUIOB U (POPM MPEICTABICHUS, KPUTHIYECKH OI[CHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor MHMOpMaIMKM, HEOOXOIUMOM JIJIsl BBIMOJHEHUS YYCOHBIX
3ajay;

MpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ouonornyeckor uHbopmaiu (cxembl, TpadUKu, AUArpaMMBbl, TaOIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ovonornyeckod MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CHUMBOJBI, (HOpPMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HAaBaHWS W 3aMUTHl  WHOOpMaIH,
nH(OPMAIMOHHOM 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01enue:

OCYIIECTBIIATH KOMMYHHUKAIIMHA BO BceX c(epax KM3HU, aKTHBHO y4aCTBOBATH
B JMAJIOTE WJIM JTMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/71aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX yYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOAJbHBIE CpEJCTBa OOIICHMS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3JIUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHS, TIOHUMATh
HaMEPEHUS JIPYTUX JIIOJICH, MPOSBIIATh YBAXKHUTEILHOE OTHOIIICHUE K COOCCETHUKY
U B KOPPEKTHOU popme (hopMyTupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas J1esiTeJIbHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYIIIECTBA KOMAHAHOW W WHAWBUIYaJTbHON
paboThI IpH pelIeHUU OUOIOTHUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a4H;

BEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIMIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO WEHA KOJUIEKTUBA;



IIPUHAMATh L€IM COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJAJa WU KaXJOTO YYAaCTHUKA KOMAaHJbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHWOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHUSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (POPMYyIHUPOBATH COOCTBEHHBIE 3a/]a4l B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAaH pPELICHHUS MpodsieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAHULIMU B
pa3HbIX O00JACTSIX 3HAHMM, MOCTOSHHO TMOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KYJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpILIAEMBIX JEWCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX PpPE3YJIbTaTOB U
OCHOBaHUI, UCNOJIb30BaTh NPUEMBI peduieKCUM IJIsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO MX
CHIKEHHUIO;



OPUHUMATh MOTHBBI WM apPryMEHThl JPYIMX IIpU AHAINU3E pE3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0A M APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHaJU3€ pe3yJIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO APYIHMX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHble pe3ynabTaThl ocBoeHus nporpamMmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpruyecKue s yueOHoro npeamera «bruonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
IpeoOpa3OBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUI B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peaslbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T0J1aM 00yUYEHUS.

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

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOIO MHPOBO33PEHHS, O BKIJIAJIE POCCHUHCKHUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsSl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHME PACKpbIBaTh COJAEpKaHME OUOJOIMYECKUX TEPMHHOB M TOHSTHMA:
KW3Hb, KJIETKA, OpraHu3M, MeTaboiau3Mm (oOMEeH BEIIeCTB U IPEBpalllCeHUE
HHEPrUm), TOMEOCTa3 (CaMOperyssius), ypOBHEBasE OpraHu3alus *KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajibHAsl J0TMa MOJEKYJIsipHON Ouonorum), 3akoHsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 LEeHTpax MHOrooOpasus u
MPOUCXOKICHUS KyJIbTypHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUSI B OMOJIOTMH: HAOIIOACHUE U
OMMCAHUE KUBBIX CUCTEM, ITPOIIECCOB W SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pPE3yNbTATOB, MCIOJBb30BAaHHBIX HAYYHBIX NOHSATUH, TEOPHM M 3aKOHOB, YMEHUE
JieaTh BBIBOJIbI HA OCHOBAaHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEILECTB M NPEBPALICHUS dHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAJBbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB W SIBJICHUH, JUIS MPUHATHS NPAKTUYECKUX PEIICHUA B IOBCEIHEBHOMN
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH
IPUPOJIHON cpene, NMOHUMaHUE HEOOXOJUMOCTH HCHOJIb30BAaHUS JTOCTHXKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE TE€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPH/IHOTO CKpEIIMBAHUS JJIsl MpPEICKa3aHMUsl HAacJeJOBaHMs MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padoThl, COOMHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAHUSA, BKIIOYAIOIIYI0 I[ICEBJOHAYYHbIC 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeACcTBa MaccoBOW MH(GOpPMalLMU, HAYYHO-IOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWN B OHOJIOTHUH,
MeIUIUHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOLICHMUS,
00001ast 6MOIOTHYECKYI0 UH(POPMAIIMIO M3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS yueOHOro mnpeameta «buonorus» ¢ 11
Klacce NOJIKHBI OTPaKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMHM COBPEMEHHOH €CTEeCTBEHHO-
HAy4YHOM KapTHHbBI MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3aa4;

YMEHHE PACKpbIBAaTh COAEpKAHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHM:
BUJI, TIOMYJIALNSA, TeHO(OH, SBOMIONMS, ABIKYIINE CUIIBI ((DaKTOPBI) IBOJIOLNH,
IPUCIIOCOOIEHHOCTh OPraHHU3MOB, BHJI000PAa30BaHME, SKOJIOTMUYECKHE (DAKTOPBHI,



DKOCHUCTEMa, TMPOAYIEHTH, KOHCYMEHTHI, pPEAYIEHThI, Ied MHUTaHUS,
AKOJIOTHYECKas paMua, OMoreonenos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBieHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenns o 6mochepe B. M. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHHME MKUBBIX CHUCTEM, NPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTAa,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIECyeMbIMI BEIWYHMHAMH, OOBSCHEHHE IMOyUYECHHBIX
pPE3yNIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPHA W 3aKOHOB, YMCHHC
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC IPU3HAKU CTPOEHUS OHOJOTUYECKUX
OOBEKTOB: BHUJOB, TMOMYJALIUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTUYECKHX (PAKTOPOB HA OPraHU3MBI, TMEpeHoca
BEIIECTB W TIOTOKA DHEPTMM B DSKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAaX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHUOr€OXUMHYECKUX
LIMKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJIOTHYECKHUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIUX JIFO/ICH, COOII0IEHUS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
IPUPOJIHON cpene, MOHMMAaHUE HEOOXOIWMOCTH WCIOJIb30BaHUS JAOCTHIKCHUN
COBPEMEHHOW OMOJIOTUH JJIsl PallUOHATIBHOTO MPUPOI0TI0JIH30BAHUS;

yMEHUE pelniaTh dJIEMEHTApHbIE OMOJIOTUYECKHUE 3a/1aud, COCTABISTh CXEMBbI
NepeHoca BEIlIeCTB U SHEPTUU B dIKOCUCTEMAX (1€MW MUTaHUS);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKHUe padoThl, COOIIOIATH
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPIPETUPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMSI, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIMU, HAYIHO-OMYJISIPHBIC
MaTepuasbl),  paccMaTpuBaTh  IJI00aJbHBIC  AKOJOTHMYECKHUE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHHUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBHIe)

Ne ni/m
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
1 buonorusa kak Hayka 2 bubnuoreka IIOK https://m.edsoo.ru/7f41¢292
2 JKuBble cucTeMbl M X OpraHu3aLus 1 bubmmoteka LIOK https://m.edsoo.ru/7f41¢292
3 XHUMUYECKUH COCTaB U CTPOCHUE KIJIETKH 8 bubnnoreka L{OK https://m.edsoo.ru/7f41c292
4 KuznenesaTeabHOCTh KICTKU 6 bubmunoreka I{OK https://m.edsoo.ru/7f41¢292
Pa3zmHOXeHMe U HHANBUAYAIbHOE
5 FHBHIY 5 bu6nuoteka LIOK https://m.edsoo.ru/7f41¢292
pa3BUTHE OPTaHU3MOB
HacnenctBeHHOCTh M1 UBMEHYMBOCTD
6 s 8 bubmuoreka I1OK https://m.edsoo.ru/7f41¢292
OpraHHU3MOB
Cenekiust opranu3mMoB. OCHOBBI
7 H p 3 bubmuoreka I1OK https://m.edsoo.ru/7f41¢292
OMOTEXHOJIOTHHI
8 PesepBHOE Bpems 1 bu6mumoteka LIOK https:/m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

HaunmenoBaHmue pa3xesioB U TEM

KoauuecTBO 4acoB

DJIeKTpPOHHbIe (LM (POBHIe)

Ne ni/m
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
1 DBONIOLMOHHAS OHUOJIOTHS 9 Bbu6nuoteka LIOK https://m.edsoo.ru/7f41cc74
Bo3HukHOBEHUE U pa3 € XKU3 a
2 FHIICHOBCHIC H PasBITie sRISHI 1 9 bubmmoreka LIOK https:/m.edsoo.ru/7f41cc74
3emie
3 Opranu3Msl U OKpyXkarolas cpeaa 5 bubnmnoreka L{OK https://m.edsoo.ru/7f41cc74
Coo0mecTBa U 9KOJIOTHYECKHE
4 HHICCTEA 1 SKOJOTIHACCKH 9 bubmnoreka IOK https://m.edsoo.ru/7f41cc74
CUCTEMBI
5 PesepBHOE Bpems 2 bubnmnoreka L{OK https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

1 buonorus B cucreme Hayk 1

) Mertoabl mo3Hanus xKuBoi npupoasl. [Ipakrndeckas padora Ne 1 «Mcnonap30BaHne pa3TUUHBIX |
METO/IOB MPU U3YyYECHUU OMOJIOTUUECKUX OOBEKTOBY

3 buonornueckue cucTemsl, MPOLIECCHl U UX U3YUYECHHE 1
XHUMUYECKUH COCTaB KJIETKU. Boga 1 MUHEpaJIbHBIE COU 1

5 benku. CoctaB u cTpoenue 06eaKoB 1

6 depMeHTBI — OMOJIOTHYECKHe KaTanu3aropkl. Jlaboparopras padota Ne 1 «3yuenue |
KaTaJTUTHYECKON aKTUBHOCTU (DePMEHTOB (Ha MpUMepe aMUIa3bl WIIH KaTaaa3bl)»
Yraesoapl. JInnuasl 1
Hyxneunnosbie kucinorsl. AT® 1
Hcropus u meTopl n3ydeHus kineTku. Kiierounas reopust 1

10 Kierka kak 1enocTHas xuBas cucTemMa 1
Crtpoenue rykapuoTudeckoi kietku. Jlaboparopnas padora Ne 2 «M3yueHnue cTpoeHHs KIETOK

11 pacTeHUi, KUBOTHBIX, TPUOOB U OAKTEpUi M0J] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnaparax u 1
WX OTHCAHHUE

12 OOMeH BelecTB WIIM METab0IU3M 1

13 ®dorocuHTE3. XEMOCHHTE3 1

14 DHepreTuveckuii ooMeH 1

15 KuzHeHHbI Uk kineTku. Jlenenne kietku. Mutos. Jlabopatopuas padora Ne 3 «HaGmronenue |
MHUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpPOIIpenapaTax»»

16 buocuntes 6enka. Peakiius MaTpuyHOTO CHHTE3a 1

17 Tpaucusius — OuocuHTe3 Oenka 1




18 Hexnerounsie popmbl )KU3HU — BUPYCHI 1
19 @OpMBI pa3MHOKEHUS OPraHU3MOB 1
20 Melios 1
)1 OO6pa3oBaHue U pa3BUTHE MOIOBBIX KiIeToK. OmiogoTBopenue. JlabopatopHas padora Ne 4 1
«V3yueHne cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpEnapaTax»
22 NHnuBuayansHOE pa3BUTHE OPraHU3MOB 1
23 ['eHeTka — Hayka 0 HaCJlIEeICTBEHHOCTH U U3MEHYUBOCTH 1
24 3aKOHOMEPHOCTH HACIEAOBaHUS MPU3HAKOB. MOHOTHOPUIHOE CKPEIIBaHUE 1
25 JurubpunHoe ckpemuBanue. 3aKOH HE3aBUCUMOT'O HaClIeZIOBAaHUS TPU3HAKOB 1
26 CuerieHHOE HaclieioBaHUEe Tpu3HaKoB. JlJaboparopras paborta Ne 5 «M3ydeHue pe3ybTaToB |
MOHOTHOPHUIHOTO U JUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(UIIBI HA TOTOBBIX MHKpPOITpPEIapaTax
27 I'eneruka nona. HacrnenoBanue mpu3HakoB, CLEMJICHHBIX C ITOJIOM 1
73 N3menunBocth. Henacnenctsennas n3ameHunBocTh. Jlabopatopnas pabota Ne 6. U3yuenue |
MOAU(PHUKAIIMOHHON U3MEHUNBOCTH, TOCTPOCHHUE BAPHAIIMOHHOTO PsiZia U BApUAIIIOHHON KPUBOI
79 Hacnencreennas usmenunBocTh. JlaboparopHas padota Ne 7. «AHanu3 MyTanuii y 1po30(Guiiel Ha |
TOTOBBIX MUKPOTIpENapaTax»
30 I'enernka yenoseka 1
31 PesepubIil ypok. O6061eHue no reme «HacnencTBeHHOCTh M U3MEHYUBOCTH OPTraHU3MOBY 1
32 Cenexuus Kak HayKa ¥ IPOLECC 1
33 Metoapl U JOCTUXKEHUSI CETIEKIINHU PACTEHUN U KUBOTHBIX 1
34 buoTtexHoOrNsA Kak oTpacib MPOU3BOICTBA 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KJIACC

KoauuecTBO 4acoB

Ne ni/m Tema ypoka
Bcero
DBOJIOIUSA U METO/IbI €€ U3YUEHUS 1
2 HcTopus pa3BUTHS NPECTaBICHUN 00 3BOIONUN 1
3 MuUKpO3BOTIOLMS 1
4 [Tomynsius kak IeMeHTapHas €qUHUIA BU1a U 3BoJtonuu. JlaboparopHas padora Ne 1 |
«CpaBHeHHE BUIOB TI0 MOP(OIOTHYECKOMY KPUTEPHIO)
5 JIBIKy1IME CUITBI (3JIEMEHTapHbIE (PAKTOPHI) IBOJIIOLUH 1
EcrecTBennslit 0TOOp U €ro hopmbl 1
7 Pe3ynpTaThl 3BOJIIOLIMU: TPUCTIOCOOJIEHHOCTh OPraHU3MOB U BUJ1000pa3oBaHue. JlabopaTopHast |
pabota Ne 2 «Onucanue npucrnocoOIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIbHOIO XapaKTepa»
8 Hamnpasnenus u myt Makpo3BOJIIOLIMU 1
9 HeoOpatumocTs 3BoOIOLINN 1
10 Hcropus xu3Hu Ha 3eMile U METOJBI €€ U3yUEHUs 1
11 ['unoTe3bl NpoUCXOXKACHUS KU3HU Ha 3eMie 1
12 Pa3BuTHe *ku3HM Ha 3eMiie 110 3paM U NIepruoJam 1
13 OcCHOBHBIE 3Tallbl BOIOIUU PACTUTENBLHOTO U )KUBOTHOTO Mupa. [IpakTrueckas padora Ne 1 |
«M3yueHne ucKomnaeMbIX OCTaTKOB PACTEHUHN U )KUBOTHBIX B KOJIIEKIUSAX)
14 CoBpeMeHHas cucTeMa OpraHu4ecKkoro Mupa 1
15 DBOJIOIMS YeJIoBeKa (aHTPOMOreHe3) 1
16 JIBrokyne cuibl ((hakTOphl) aHTPOIIOTEHE3a 1
17 OCHOBHEIE CTagUH 3BOJIOIMA YEJIOBEKA 1
18 YenoBeueckue pachl M IPUPOJHBIE AN TALlUN YETIOBEKA 1
19 Peseprubriil ypok. O6061eHe 10 TeMe «BO3HHKHOBEHUE U Pa3BUTHE KU3HU Ha 3eMIIe» 1




20 DKOJIOTHs KaK HayKa 1

21 Cpensl 00uTaHUA U SKOJIOTHYECKHE (PaKTOPHI 1
Abuotndeckue pakropsl. JlabopaTtopnas padora Ne 3. «Mopdoaornueckre 0COOCHHOCTH

22 pacTeHwmii U3 pa3HbIX MeCT oouTanusy. Jlaboparopuas pabora Ne 4. «BiusHue cBeTa Ha POCT U 1
pa3BUTHE YEPEHKOB KOJIEyCa»

23 buotnueckue GakTops 1

24 DKOJIOTHYECKHE XapakTepucTUku nomysaiun. [Ipaktudeckas padora Ne 2 «Iloacuér mnoTHOCTH 1
MOMYJISIIIIA Pa3HBIX BUIOB PACTCHHIN)

25 Coo01ecTBa OpraHu3MOB — OHOIIEHO3 1

26 DKOJIOTMYECKHE CUCTEMBI (IKOCUCTEMBI) 1

7 OCHOBHBIE TIOKA3aTEIN YIKOCUCTEMBI. DKOJIOrHYeCKre MupaMuabl. CBOWCTBA SKOCHCTEM. |
Cyxkueccus

28 [IpupoaHbIe SKOCUCTEMBI 1

29 AHTPOIOTr€HHbIE 3KOCUCTEMBI 1

30 buocdepa — rnobanbHas 3xocucTeMa 3eMiu 1

31 3aKOHOMEPHOCTH CYIIECTBOBaHUSI OMOC(EpPHI 1

32 YenoeuecTBo B 6rochepe 3emnn 1

33 CocymiecTBoBaHUE TPUPOJIBI U YEIOBEUECTBA 1

34 PesepBHrIit ypok. O6061eHne Tembl «Co00IIecTBa U IKOJIOTUYECKUE CHCTEMBI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBamm

CdopmMupoBaHHOCTh 3HAHUW O MECTe U POJH OMOJIOTUH B CHCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAYK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPa U HAYYHOTO MHPOBO33PECHHS; O
BKJIaJIC POCCHHMCKHX W 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Ouosnoruy; (pyHKIMOHATBEHOM TPAMOTHOCTH 4YeNOBEKa [UIsl peIllieHUs

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEp)KaHUE OHOJOTHYECKHMX TEPMHUHOB H
MOHSATUMN: KHU3Hb, KJIETKA, OPraHu3M; MeTa00m3M (OOMEH BEIIECTB U
MpEBpaIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEMPOIYKIIHS),

HaCJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

YMeHue uznaratb OHMOJIOrMYECKHe TEOPHH (KJIETOYHAasl, XpOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IIEHTpax MHOT000pas3usi M TPOUCXOKICHHS KYIbTYPHBIX
pactenuii H.M. BaBusnosa), onpenensars TpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BIageTh METOJaMH HAy4YHOTO TIO3HAaHUS B OHOJIOTHH
(HaOnrofeHre M OMHMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUM;
OpraHmM3alys W TMpOBEAeHHE OHOJOTHYEeCKOr0  JKCIIEPUMEHTA,
BBIIBIDKEHHE  THUIIOTE3EL; BBISIBJICHHE  3aBUCUMOCTH  MEXIY
HCCIIeyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOMYyYEHHBIX PE3yIbTaTOB,
WCIONb30BAHHBIX HAYYHBIX TMOHSITHH, TEOPUl MU 3aKOHOB; YMEHHE

ACJIaTh BBIBOJABI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'IBTaTOB)

YMeHue BBIOENATH CYIIECTBEHHBIE MPHU3HAKM BUPYCOB, KIETOK
IIpOKapuoT M IYKApPHUOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TIPOIECCOB  OOMEHa  BEIIECTB U
MIpeBpaIeHUs] DHEPruu B KIETKe, (OTOCHHTE3a, IMIACTHYECKOTO H
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOJIOTBOPEHHSI,  Pa3MHOXKCHUS,  HHIUBUAYAIBHOTO  Pa3BUTHS

opraHu3ma (OHTOTEHE3)




VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJIS O6’b$ICHCHI/I$I
6I/IOJIOF HMYCCKUX IPOLECCCOB U ﬂBHeHI/If/’I, AJI TIPUHATUSA DPAKTHICCKUX
pelIeHri B MOBCEAHEBHON KU3HHU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOIIOIEHUSI HOPM
rPpaMOTHOIO MOBEAEHHUS B  OKPYXKAOIIEH NPUPOJHON  CpEIE;
IIOHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/I)KGHI/II;'I
COBpPEMEHHOM OHONOTMM U OHOTEXHOJOTMM Ui palMOHAIbHOIO

IpUpPOAOITIOJIb30BAHHA

VYMmenune pe€umiaTts 3JIEMCHTAPHBIC I'CHCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIHIMBAHUEC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIUBaHHUA JJIA IpeaACKasaHus

HacCJICAOBaHHU ITPU3HAKOB Y OPraHu3MOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadOTHI,
coOnrofaTh MpaBWwia Npu paboTe C y4eOHBIM U JIaOOpPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMALHIO
OMOJIOTNMYECKOT0 CO/IEPKaHMs, BKIIOYAIOIYIO IICEBIOHAYYHbIE 3HAHUS
U3 pa3ianyHbIX UCTOYHUKOB (CMMU, HayyHO-NONYJIsipHBIE MaTepUabl);
STHUYECKHE AaCleKThl COBPEMEHHBIX HCCIEIOBaHUII B OMOJIOIHH,

MCIHUIINHC, OMOTEXHOJIOTHHU

10

YMeHne co3iaBaTh COOCTBEHHBIC MTMCHMEHHBIC U YCTHBIC COOOIICHUS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOJIbKUX MCTOYHHKOB,

T'paMOTHO HUCIIOJIb30BAaTh MMOHSATHHHBIN armapar OHOJIOTHH

11 KIIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHUM O MECTE M POJH OUOJOTHU B CUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyUYHOM KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHAILHOW TPAaMOTHOCTH YEJIOBEKA JJIsi PEIICHUS

JKHU3HCHHBIX 3a1a4

YMeHue packpbiBaThb COJE€p)KaHUE OHOJOTHYECKHMX TEPMHUHOB H

MOHSTHH: BUJ, NOMYJISIUA, FeHO(l)OHI[, 9BOJIIOLUA, ABWIKYIIUC CHIIBL




(paxtopsr) 9BOJIIOLINH, MIPUCIIOCOOICHHOCTD OpPraHHU3MOB,
BHI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHCTEMA,
NPOAYICHTBI,  KOHCYMEHTBHI,  PEIyLUEHThl,  I[ENd  IHUTaHus,

9KOJIOTUYECKas MMpaMKIa, OMoreoreHo3, onocdepa

YMenue uznarate OMOJIOTHYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass  TeOopus  HBOJIOLMU), 3aKOHBl U
3aKOHOMEpHOCTHU (3apojpbieBoro cxoacrea K.M. Bapa, uepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBepiioa, yueHus o
oumochepe B.M. Bepnamckoro), ompenensTh  TpaHUIBI  HUX

IIPUMEHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BrIaZeTb METOJAaMU HAYYHOTO T[O3HAHHUS B OHUOJNOTHH
(HabmroIeHHEe W OINMCAHMUE YKUBBIX CUCTEM, IPOIIECCOB W SIBIICHUIA;
OpraHm3anys W TMPOBEICHUE OHOJIOTHYECKOr0  JKCIICPUMEHTA,
BBIIBOKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEIyeMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMECHHE

ACJIaTh BBIBOABI HAa OCHOBAHUU MOJTYYCHHBIX pe3y.HI)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJOrMYECKUX OOBEKTOB: BHUJOB, MOMYNISLMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLEHTOB,  OWOreOLEHO30B M  HKOCUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYNBOCTH,
€CTECTBEHHOTO0  0TOOpa, BUI000pa30BaHMs, MPHUCIOCOOICHHOCTH
OpPraHM3MOB, JIEHCTBUSL HKOJIOTMUECKHUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUU B DKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTrOBOPOTA BEIECTB U

OMOreoXMMHYECKUX IIMKIOB B Ouochepe

VYmMmenne MMPUMCHATH IIOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHeHI/Iﬁ, IJI TIPUHATUA IMPAKTHYCCKUX
pelIeHnl B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI M 3JI0POBbsSI OKPY>KAIOLIUX JOJIEH, COOMI0OIEHUSI HOPM
rpaMOTHOTO MOBEAEHUS B  OKPYXKAKOMIEH MNPUPOAHON  Cpene;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Ouonoruu IJId palfluOHAJIBHOTO ITPUPOAOITOJIE30BAHUSA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMEBI IIEPEHOCA BCUICCTB U SHCPTHUU B OKOCUCTECMAX (I_ICHI/I HI/ITaHI/I}I)

YMeHue BBINOJHATH JIAOOpPATOpHBIE M TPAKTUYECKue paboThl,
coOmonath mpaBwia mpu pabore ¢ y4eOHBIM H J1aOOPATOPHBIM

obopynoBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMs, BKIIOYAIOILIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3ianydHbIX ucToyHNKOB (CMU, HayuyHO-IONYJsSipHBIE MaTepHalIbl);

’ paccMaTpuBaTh riio0anbHbIC IKOJIOTUIECKUE poOIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH O OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 0000111ast GHOIOTHYECKYI0 HH(POPMAIIMIO U3 HECKOJIBKUX HCTOYHHKOB,

I'paMOTHO HCITIOJIB30BATH MMOHATHHHBINA alrrapar ouonoruu



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Koxa

1.1

1.2

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA
buonorusa xak HayKa

buonorus — wnayka o xuBoil mpupone. Ponp Ouonoruu B ¢dopMupoBaHUU

COBPEMEHHOW HAayYHOH KapTHHBI Mupa. CucTeMa OMOIOrHYeCKIX HayK
MeToapl 1MO3HAHUS KUBOW MPHUPOAbI (HAOMIOAEHUE, IKCIEPUMEHT, OINHCAHUE,
W3MEpeHue, KiIacCUpUKaIusi, MOJCIMPOBAaHUE, CTAaTUCTHYECKass 00paboTKa

JTAHHBIX )

JKuBnIe ccTeMBI U X opranu3anus

2.1

XKussie cucrembl (OMOCHCTEMBI) KaKk MpeaMeT u3ydeHusi omonoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

22

YpoBHH OpraHu3alid OHUOCHUCTEM: MOJICKYJISIPHO-TEHETHYECKUH, KIICTOYHBIH,

OpFaHHSMCHHBIﬁ, HOHy.]'ISILIHOHHO-BH,HOBOfI, BKOCI/ICTGMHLII\/’I, 6PIOC(I)€‘pHBII>i

3.1

32

33

XHUMUYECKUH COCTaB U CTPOCHUC KIICTKU

XUMHUYECKUM COCTaB KJIETKM. XHMHYECKHE JJIECMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMECHTHI. Boma wu MUHCPAJILHBIC BCHICCTBA. (DYHKI_II/II/I BOABI H

MHHCPAJIbHBIX BEIICCTB B KJICTKC. HozmepmaHI/Ie OCMOTHYECKOTO Oananca

benku. CoctaB u crpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEpPHI OENKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
VYpOBHH CTPYKTYpbI O€IKOBOI MOJIEKyJbl (TIEpBUYHAs, BTOPUYHAS, TPETHYHAS U
YeTBEpPTUYHAS CTPYKTypa). XHMHUYEecKHe CBoiicTBa OenkoB. buonornueckue
¢GbyHKIHN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzatopbl. CTpoeHue (epmMeHTa: aKTHBHBIN
HeHTp, cyOctpatHas crneunduynoctb. Kodepmentsl. Burtamuubsl. OTnnuns

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTaJIn3aTOpPOB

VYraeBoasl: MOHOCaxapuabl (IUIOK03a, pubo3a U Ae30Kcupudo3a), Aucaxapubl
(caxapo3a, JaKTO3a) W TOJHCaxapuabl (Kpaxmal, TIJIMKOTEH, IeJUII0JI03a).
buonoruueckue GyHKIUU YrII€eBOAOB.

Jlunmuaer:  TpurMuIepuasl, — crepounbl,  Gocdomunuabl.  ['mapodunsHO-
rupopoOHbIe cBOMCTBAa. buonornueckue ¢yHkuu aunuaoB. CpaBHEHHE

YrJjIeBOJA0B, OCIIKOB M JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUHN

34

Hyxneunossie kucnotel: IHK nu PHK. Hykneotuasl — MOHOMEpBI HYKJIEHHOBBIX




kuciotr. Crpoenne u ¢ynkmuu JHK. Crpoenne u ¢ynkuuun PHK. ATO:

cTpoeHue U (PyHKIUU

3.5

[uronorus — Hayka o kierke. Kiierounas treopusi. MeToapl U3y4eHus KIETOK

3.6

3.7

Krnerka kak menoctHas >kuBasi cucreMa. OOIIue MPU3HAKM KJIETOK: 3aMKHYTas
HapykHas MeMmOpana, moJiekyiasl JIHK kak remerwueckmii ammapar, cucrema

cuHTe3a OeJika

Tunsl KIeToK: dyKapruoTudeckas U npokapruotrudeckas. OCOOEHHOCTH CTPOCHHUS
MpOKapuoTHUeCKo  KieTku. Kierounas crenka Oaktepuii. CrpoeHHE
9YKapUOTUUECKOW KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, XKUBOTHOM H

IpUOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYpHI KJIETOK — KIJIETOYHAs CTEHKA, TIHKOKAIMKC, HX
¢bynkun. [Inasmarudeckas memOpaHa, e€ cBoiicTBa U pynkumu. L{utonnaszma u eé
opraHonipl. OHOMEMOpaHHbIE OPraHOMbl KJIETKU: 3HAOIUIa3MaTHYecKas CeTb
(OIIC), ammapar ['onbmku, nu3zocoMbl. [loayaBTOHOMHbBIE OpraHOM[bl KJIETKU:
MUTOXOHJpPUH, TuIacTUAbl. [IpoMcXokIeHne MHUTOXOHAPHA W IUIacTHA. Bussl
actu. HemeMOpaHHBIE OpraHOMIBI KJIETKH: PUOOCOMBI, KJICTOUHBIA ILIEHT,

PECHUUKH, KI'yTUKU. DYHKIIUM OPTraHOUI0B KIETKU. Brirtouenus

Snpo — perynsaTopHblil neHTp kieTkd. CTpoeHue sjpa: siaepHas o000JOodYKa,
KapHOIUIa3Ma, XpOMaTHH, SJIPHIIIKO. XPOMOCOMBI

TpaHcnopT BEIIECTB B KIIETKE

Ku3HenesaTenbHOCTh KIETKH

OOmeH BemiecTB, WM MeTa0ONM3M. AccUMMISIUS (TUTACTUYECKUN OOMEH) U
JTUCCUMUIISIINS (PHEPTEeTHYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO IMpoIecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbii. Poib

(bepMeHTOB B OOMEHE BCIICCTB U MPEBPALICHUN SHCPTIHUU B KIICTKE

4.2

4.3

®dortocuntes. CBeroBas U TeMHOBas (a3wl porocuHTe3a. Peakuu ¢ortocunTesa.
DddexTuBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a AJIs KU3HHU Ha 3emiie.
Brnusnue ycrmoBuit cpembl Ha (POTOCHHTE3 U CIOCOOBI TOBBIIMICHUS €T0
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTe3. XEeMOCHHTE3UPYIOIIHe OakTepuu. 3HAYEHUE XEMOCHUHTE3a s

JKA3HU Ha 3emiie

3HepFCTI/I‘{CCKI/Iﬁ oOMEH B KIIETKE. Pacmiennenue BCIICCTB, BBLIACICHHEC H
AKKYMYJIMPOBAHHUC OHCPIruu B KIICTKC. OTalbl OHEPICTUYCCKOTO oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BHUIHI. Kncnopongoe OKHCJICHHEC, WJIHN KJIETOYHOC

neixanue. DPHEeKTUBHOCTh DHEPTETUIECKOTO 0OMEeHA

4.4

Peakiiun marpuunoro cunTesa. ['enernueckas uadopmarus u JJHK. Peanuzamms

TeHETUYEeCKON HWHpOpMaMK B KJIETKe. | €HEeTHMYeCKHil KOJ M €ro CBOWCTBA.




Tpanckpunuus — marpuunbsiii cunte3 PHK. Tpancnsanus — 6uocunres Genka.

KonupoBanue amunokuciot. Ponb pubocom B OnocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpYChl. Mcropusi otkpeitus BupycoB ([.U.
WBanoBckuii). OcoOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunura genoseka (BUY) — Bo3oynurens CITN/a.

[Mpodunaktrka pacnpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME 1 MHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

5.2

Knerounslii WK, WIM KU3HEHHBIM IMKIT KIeTKd. MHTepdaza u MUTO3.
[Ipoueccel, nporekaromue B uHTepdaze. Permnmkanus — peakuuss MaTpU4HOIO
cunte3a JIHK. Crtpoenue xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIL
JIMMIIONAHBIE W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHUBL.
[uTomornyeckue OCHOBBI Pa3MHOXKEHHUS M HHIUBUAYAIbHOI'O  Pa3BUTHS
OpraHU3MOB.

Henenne wierkn — muto3. Craaun murtoza. IIponeccel, mpoucxopsiiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornueckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe U mojoBoe. Buael Gecmonoro
pPa3MHOXXEHHUS: JIeJIeHHE HaJBO€, IOYKOBAaHWE OJIHO- U MHOTOKJIETOYHBIX,
crnopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKECHHUE. UckyccTBenHoe

KJIOHUPOBAHUC OPraHU3MOB, €I'0 3HAYCHHUEC IJIA CCIICKIUN

5.3

5.4

5.5

[TonoBoe pa3MHOXEHHUE, €T0 OTINYHUS OT O€CIOIOorO.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxoismiye Ha CTaausIX Meio3sa.
IloBenenne xpomocom B Meio3e. Kpoccunrosep. buonornueckuii cMbici U

3HaYEeHNE MEN03a

I"ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlooBbIe
KEJIC3bl: CEMCHHHUKU U ANYHUKH. O6pa30BaHI/IC " Pa3BUTHEC IMOJOBBIX KJIIETOK —
raMmer (CnepMaro3omj, SUleKIeTKa) — criepmaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUA SIIEKIIETOK U CIICpMATO30HU10B. OHHO,Z[OTBOpCHI/IC. HapTCHOFeHC3

WupuBuayanbHoe — pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpyiauus, opraHoreres. [loctamOpuonansHoe pa3Butue. Turbl
MOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMuuHO4YHOe). BrusHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOZCTBA.

Poct u pazsutue pactenuii. OHTOr€He3 IBETKOBOT'O PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUSA

HaCJ'IeI[CTBeHHOCTB U USMCHYUBOCTHb OPraHU3MOB




6.1

6.2

IIpeamer u 3agaun reHetuku. VMicropus pa3sBuTus TeHETUKU. Bkian poccuiickux
U 3apyOexHBIX YU€HBIX B pa3BUTHE TEHETUKU. MeETonbl TI'eHETUKU
(rubpu10I0rnYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHoBHbIE TeHETUYECKUE NOHATHA. ['eHeTHUecKas CHMBOJIMKA, UCIIONb3yeMas B

CXeMax CKpeLIUBaHUI

3aKOHOMEPHOCTH HAcCJEIOBAHMs IPU3HAKOB, yCTaHOBJIeHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us THUOPUAOB IEPBOTO
nokosieHus. IlpaBwio 1noMHMHHMpOBaHMs. 3aKOH pAacIUEIJIEHUs IPU3HAKOB.
I'unotesa uncrotrel ramer. [lonHOE M HEMONIHOE JOMUHUPOBAHHUE.

JlurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJOBAHMS TPU3HAKOB.
[{uToreHeTH4eCKne OCHOBBI JUTHOPUAHOTO CKpEIIMBaHU. AHAIM3UPYIOIIEe
cKpeliMBaHue. lcrnonp3oBaHuEe — AHATU3UPYIOLIETO  CKPEIIMBAaHUA  JUId

OIIpCACIICHUS I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerieHHOMY
HAcJeIOBaHUIO TreHOB. Hapymienwe crerieHus TEHOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. [‘eHernueckue
KapThl.

I'eneruka mona. XpoMOCOMHOE OMNpeNeleHHe Moia. AYTOCOMBI U TOJOBBIE
XpOMOCOMBL. ['OoMOraMeTHole M TeTeporaMmeTHnle opranu3Mbel. HacimenoBanue

IMPHU3HAKOB, CUCIIVICHHBIX C ITOJIOM

N3menunBoCTh. BHIBl M3MEHUYMBOCTH: HEHACICACTBCHHAs M HACIIEICTBEHHAs.
Ponp  cpenpl B HEHACHEeACTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTHKA
MOJU(PHUKAIIMOHHON W3MEHYMBOCTU. BapuanmoHHbBII psix M BapUallMOHHAs
kpuBad. Hopma peaknum npusHaka. KolM4ecTBEHHbIE U KadeCTBEHHBIE

MPU3HAKU U UX HOpMaA pCaKINU. CBoiicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHUBOCTHU

HacnenctBeHHas, WM TEHOTUIMYECKAs, HW3MEHUYMBOCTb. KoMmOMHaTHBHAA
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMOHHAasT W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NMpUYMHBI MyTaluil. MyTareHHble
(akTopbl. 3aKOH TOMOJIOTHYECKUX PSAJOB B HaciIeACTBEHHON n3MeHunBocty H.1.

BasusioBa

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl TE€HETUKH
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYECKHI,
OMOXMMHYECKUH, MOJeKyIsipHO-reHeThuyeckuil. CoBpeMEHHOE OIpesesieHue
rE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHHPOBaHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIE C
nomonipio III[P-ananu3a. HacnencrBeHHble 3a00jieBaHUS 4YEIOBEKA: T'€HHBIC
0oJie3HM, 0OJIE3HU C HACJICIICTBEHHOU IMPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE

6one3nu. ComaThueckue M TeHEpaTUBHbIE MyTauuu. [IpUHIUIBI 370pOBOTO




06p3.33. KHU3HHU, OTHUArHOCTHKH, HpO(bI/IJIaKTI/IKI/I n JCYCHHUA TI'CHCTHYCCKHX
Oone3nell. MeIMKO-reHeTHYeCKoe KOHCYJIbTUPOBAaHUE. 3HAUEHUE MEIUITTHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenekuus Kak Hayka M Tpolecc. 3apoKIeHHE CEJIeKUUU U JIOMECTHUKAIIHS.
Yuyenne H.M. BaBuioBa o0 1ieHTpax NPOUCXOXKICHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XUBOTHBIX. COpT,

[10po/ia, IITaMM

7.2

CoBpeMeHHbIE METOJbI CelIeKUMU. MaccOoBbIi M MHIWBUAYAJIBHBIH OTOOPHI B
CEeJIEKIIMM pacTeHuH M KUBOTHBIX. OlleHKa sKcTepbepa. bimskopoacTBeHHOE
CKpeuuBaHue — HMHOpuAMHTr. Yuctas nuHus. CKpelMBaHUE YHCTBIX JIMHUH.
I'etepo3uc, nnu rubpuanas cuia. HepoicTBeHHOE CKpeluBaHUe — ayTOPUIHUHT.
OtnanénHas ruOpuamzanuss W e€ ycmexu. VICKyCCTBEHHBIH MyTareHes H
IIOJIyYEHUE TOJIUILIONAOB. JIOCTMIKEHMsI CEJIEKIMM PACTEHMM, J>KUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHonorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpUs. OTalbl
co3nanus pexomOuHaHTHOW JIHK wm TpaHcrennnix opranm3moB. Kierounas
nHxeHepuss.  Knerounesle  KyabTypbl. MUKPOKIOHaIbHOE  Pa3MHOKECHHE
pactrenuii. KinoHUpoBaHHE BBICOKONPOAYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHM3MOB. OJKOJOTHYeCKHe U 3Tudeckue mpodiembl. MO — reHeTnyecku

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

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOJIOLMOHHAS OUOIOTUS

1.1

OBOJIIOLIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBunerenbctBa  3Boaouuu.  [laneoHToslorMYeCKHe:  MOCIENOBATEIbHOCTD
IIOsABJICHUA BHJIOB B MMaJeOHTOJIOTHIECKOMN JICTONMHUCH, TICPEXOIHBIC Q)OpMLI.
buoreorpaguyeckue: cxoactBo u paznuuue ¢ayH U (piaop MaTepukoB u
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJICTBA U Pa3INUMsi SMOPHOHOB Pa3HbIX BUIOB
MI03BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUUYECKUE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE,
PYOMMEHTapHbIE OpPIaHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE: CXOACTBO
MCXAaHHM3MOB HAaCJICACTBCHHOCTHM M OCHOBHBIX MeTa00IHIECKUX HYTCﬁ Y BCEX

OpPTraHU3MOB




1.2

1.3

OpomounonHass teopus Y.  [apBuna. [lpennocbuiku  BO3HUKHOBEHUS
JapBUHU3MA. JIBHXKYIIME CHJIBI SBOJIOUMU BUIOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHHE MPU OTPAHUYEHHOCTH PECYpPCOB, HEoNpeAenEéHHasT U3MEHYHBOCTb,

00pn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOD)

Cunrernueckass teopust »HBomonud (CTD) U OCHOBHbIE €€ TMOJOXKEHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJIIOUN

1.4

1.5

JBwxyue cuibl ((hakTopbl) 5BOJIIOLMU BUIOB B Ipupoie. MyTaluOHHBINA
nporecc ¥ KOMOWHATHBHAS M3MEHYMBOCTH. llOmMymsiiMOHHBIE BOJHBI U Jpeid
reHoB. M3omsnus n murpanus. EcrecTBeHHbI 0TOOp — Hanpapisomuil ¢pakTop
sBoIrOIH. DOPMBI €CTECTBEHHOTO 0TOOPA.

IIpucnocoOaeHHOCTh  OPraHM3MOB Kak pe3ynbTaT 3Bomoouuu. [Ipumepsl
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI M UAHOAANTALINH.

Bun u Bunoo6pazosanue. Kpurepuu Buga. OcHoBHBIE (hOpPMBI BUI000pa30BaHU:

reorpaduueckoe, 3KOJIOrHIecKoe

MaxkposBomtorusi.  @opMmbl  3BOJOLMU:  (UIETUYECKAs,  JUBEPreHTHad,

KOHBCPI'CHTHAs, I1apaljicIbHasd. HCOGpaTI/IMOCTB 3BOJIFOIIUH

2.1

2.2

2.3

Bo3HuUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble TIPEACTABICHUS O 3apOKJICHHUM >KU3HHA. HayuHble TIuIoTe3bl
BO3HUKHOBEHHUS JKM3HM Ha 3emie: abuoreHe3 M NaHCIepMus. XUMHYECKas
IBOJIIOLMS. DKCIIEPUMEHTAIBHOE MOJATBEP)KJIEHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble stamel O6uosiorndeckoil sBomtonuu. I'mnoreza PHK-mupa. Ilepseie

KIJICTKHU U UX 3BOJJIIOIIHUA. CDOpMPIpOBaHI/Ie OCHOBHBIX I'PYIIII )XKUBBIX OPraHU3MOB

Pa3Butne xu3Hu Ha 3emiie mo spam U nepuojam. Karapxeill. Apxelckas u
npotepo3oiickass 9pbl. [laneo3oiickas spa u e€ mnepuoabl: KeMOpHUIlCKHiA,
OPJIOBUKCKWW, CHUJIYPUICKHH, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, TEPMCKHIA.
Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaiiHo3oiickass »92pa w €€ mepuoabl:  MaJeOreHOBBIM,  HEOTECHOBBI,
AQHTPOIIOICHOBBIA. XapaKTepUCTUKA KJIUMaTa U TEOJOTMYECKHX IIPOLIECCOB.
OCHOBHBIE 3TaIbI IBOJIOLUN PACTUTEIBHOTO U KUBOTHOTO MUpPa. ApoMOp(O3bI y
pacTeHMi M JKMBOTHBIX. [losBIEeHWE, pacuBeT W BBIMHUPAHHUE TPYIN KUBBIX

OpraHu3MOB

Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue HBojouud. OCHOBHBIE

CUCTEMAaTUYECKUE IPYIIILI OPraHU3MOB
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OBonronus 4eaoBeKa. AHTPOIIOJIOTHS Kak Hayka. Pa3BuTue mpeincTaBlIeHHH O

IMPOUCXOXKIACHUN YCJIOBCKA. MeTOI[BI HU3YUCHUSA aHTPOIIOI'CHE3Aa. CXO)ICTBa u




2.5

pa3nuuus yeloBeKa U )KMBOTHBIX. CHCTEeMaTHUeCKOe MOJI0KEHUE YeIOBeKa.
JBwxkymme cuibl (hakTopsl) aHTpomoreHe3a. HacneacTtBeHHass M3MEHUYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIEeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBJICHHE OPYIHUM

TPY/la, MBILIJICHUE, PEUYb

OcCHOBHBIE CTaaUU M BETBU SBOJIOLMHM YEJIOBEKA: aBCTPAIIONUTEKH, YemoBek
yMenbid, YenoBek mnpaMmoxonsamuid, YenoBek HeaHAEpTalIbCKUil, YemoBek
pa3yMHubIii. Haxoiku MCKOIMaeMbIX OCTAaHKOB, BpEMsi CYILIECTBOBAHMS, 00JIACTb

pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 KHU3HU, OPYAHS

2.6

3.1

UYenoseueckne pacbl. OCHOBHBIE OOJBIINE pachl: eBpOINeouIHas (eBpa3uiickasi),
HErpo-aBCTpaJIONAHAs (3KBaTOpHAJIbHASA), MOHT'OJIOMIHAs (a3marcko-
amepukanckas). UepTsl mpucnocoOIeHHOCTH MPEICTaBUTENEH YETOBEUECKUX pac

K YCIIOBHSIM CyIIECTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma
OpraHusMbl 1 OKpyXkKarouias cpeaa

OKoslorusl Kak Hayka. 3afauyd W pasfiesbl 3KOJOIMH. MeToJbl 3KOJIOIMYECKHX
UCCIIeIOBaHUM. DKoornyeckoe MupoBo33penue. Cpenibl 0OUTaHKsI OPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AYyIIIHAs, [IOYBCHHA, BHYTPUOPIraHU3MCHHAA

3.2

Okonornyeckue  ¢axktopsl. Knaccupukanus — sKomorndeckux — (pakTopos:
abuoTuyeckre, OMOTHYECKHME M aHTponoreHHnle. JleWcTBHE HKOJIOTMYECKUX

(akTOpOB HA OPraHU3MbI
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AbuoTtnueckue (HakToOphl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPHOAU3M.
[IpucniocoOnenust oOpraHM3MOB K  JIEHCTBUIO aOMOTHYECKHX  (aKTOPOB.

buonorunyeckue PUTMBI

34

3.5

buotnueckue Qaxtopbl. Bunbl OMoTHYECKMX B3aMMOJEHCTBUNA: KOHKYpPEHIIMS,
XHUIIHWYECTBO, TMapa3uTU3M, MYTyallu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTHPAHTCTBO),  aMEHCAIM3M, HEUTpaiu3M. 3HaYeHHe  OMOTHYECKHX

BBaHMOHeﬁCTBHﬁ JJId CYIIECTBOBAHUA OPraHU3MOB B IIPUPOJHBIX COO6II.[CCTBaX

OKOJIOTHYCCKHE XapaKTEPHUCTHUKU MOMyJIAHUH. OcCHOBHBIE IIOKa3aTciin
nomyJjdanuu: 4YUCICHHOCTb, IUIOTHOCTb, POXIAACMOCTb, CMCPTHOCTL, IIPUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH MOMYJIALMHA U €€ perymsauus

COO6H_ICCTBE[ N 3KOJOTMYCCKUC CUCTEMbI

4.1

CoobmiecTBO OpraHn3MoB — OuoneHo3. CTpyKkTypbl OHMOIIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAs, Tpoduyeckas (mumieBas). Buasl-momuHanThl. CBs3UM B

OuoIEeHO3€E

4.2

Dkonoruveckre cucteMbl  (dKocuctembl). [loHsTHE 00 dJKOCHCTEME W




4.3

ouoreoneHo3e. DYHKIIMOHAIBHBIE KOMIIOHCHTHI 3KOCHUCTEMBI: TPOIYICHTHI,
KOHCYMEHTBI, peyLeHTbl. KpyroBopoT BEIECTB U IIOTOK SHEPIUHU B SKOCUCTEME.
Tpoduueckne (nuIEeBbIC) YPOBHU O3KOCUCTEMBI. [IWieBble IenmM W CETH.
OcHOBHBIE TOKa3aTeld SKOCUCTEMbI: OuMoMacca, MPOIYKLHUsS. DKOJIOTUYECKUE
MUPaMUbLl: TPOAYKIUH, YHUCIECHHOCTH, Ouomacchl. CBOHCTBa 3KOCUCTEM:

YCTOMYUBOCTb, CAMOPETYJIsIIus, pazButue. CyKieccus

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

AHTpPONIOT€HHbIE DKOCHCTEMBI. ATPOIKOCHCTEMBL. YpOoaKOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpazue kak Qakrop ycroWumBocTH dKocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Omocepe. ['panuisl, coctaB U CTpyKTypa
ouocheprr. XKuoe BemectBo u ero ¢yHkmuu. OcoOeHHOCTH OHOChEphl Kak
ri100abHOM JKOCUCTEMBI. J[MHaAMHuYecKoe paBHOBECME W OOpaTHas CBS3b B
ouocepe. KpyroBopoTsl BemecTB W OHOTCOXMMHYECKHE ILHKIBI 3JIEMEHTOB

(yraepona, a3ota). 30HaIbHOCTH OHMOC(hepbl. OCHOBHBIE OMOMBI CYIIH

4.5

YenoBeuecTBO B Ouocdepe 3emnn. AHTpOMOTEeHHbIE M3MEHEHHs] B Ouocdepe.
['moGanbHBIE IKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa palMOHANBHOTO  YIpPABIEHUS MPHUPOJAHBIMH pecypcaMd U UX

ucnoJib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIbI
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