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HOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke mporpaMmbl MO OUOJIOTUM TEOPETHUUYECKYIO OCHOBY IS
ompeNeNieHus] MOAX00B K (GOPMUPOBAHUIO COJEpKaHUsI yueOHOro mpeamera
«buonorus» cocrtaBunu: KoHuentyaubHbele mnonoxkenus OIOC COO o
B3aUMOOOYCIIOBJICHHOCTU LIeNIel, COAEp)KaHUs, pe3yJbTaTOB OOy4YeHUs U
TpeOOBaHUN K YpPOBHIO MOJTOTOBKM BBIMYCKHUKOB, MOJIOXKEHUSI 00 OO0Iumx
HEeNsAX W MPUHIMIAX, XapaKTEPU3YIOMIUX COBPEMEHHOE COCTOSHHE CHUCTEMBbI
cpeaHero oo6miero oOpasoBanus B Poccuiickoit depepanuu, a Takke
MOJIOXKEHUS O creruduke OUoaoruu, € 3HaueHU! B TIO3HAHUU KUBOW MPUPOJIBI
U o0ecleueHUH CYIIECTBOBaHHUS uenoBeueckoro ooémiectBa. CoryiacHo
HA3BaHHBIM TMOJOXKEHUSIM, OIpeJeiIeHbl OCHOBHBIC (YHKIIUU MPOTPAMMBbI IO
OuoJsioruu u e€ CTPyKTypa.

[Iporpamma 1o Owonoruu JaéT TpeACTaBICHUWE O IEisax, 00 oOIei
cTpaTernu OOY4YEHHUs, BOCIUTAHMS U PA3BUTHSI OOYYAIOIIUXCS CPEICTBAMHU
yueOHoro mnpeaMera «buojorus», ompeaessieT o00s3aTebHOE MPEIMETHOE
COJIEp)KaHME, €ro CTPYKTYypy, pacmpeiciieHHe Mo pasfaeiaM U TeMaM,
PEKOMEHYeMYI0 TOCIIeIOBATEIbHOCTh HU3Y4YeHHs Y4eOHOro wmarepuaia c
y4€TOM  MEXIPEAMETHBIX W BHYTPHUIIPEIMETHBIX  CBSI3€W,  JIOTHUKH
00pa3oBaTeIbLHOrO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEN 00YyYatOITXCS.

B nporpaMmme mno OuONOrMM TakKe YYMTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlpPeJIMETHBIM M TMPEIMETHBIM pe3ylbTaTaM
oOydeHuss B (GOPMUPOBAaHWM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
JEATeIIbHOCTH/Y4eOHBIX EUCTBUH 0O0YYalOImMXCS MO OCBOSHUIO COJIECPIKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B mporpamme mo Owmomormm (10-11 xmaccel, ©6a30BbIii  YpOBEHB)
peann30BaH TMPUHIUIT TPEEMCTBEHHOCTH B HM3yUY€HMM OHMOJOTWHU, Ojaromaps
4yeMy B HEW MpOCMATPUBAETCS HAMPaBICHHOCTh HA pa3BUTUE 3HAHUM,
CBSA3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI,
IIEHHOCTHBIX ~ OpPUEHTAllMid  JIMYHOCTH,  DKOJIOTMYECKOTO  MBIIUICHHUS,
MPEACTAaBICHU O 370pOBOM 00pasze KU3HU U OEpPeKHBIM OTHOIICHHUEM K
OKpyKaromierd npupogHor cpene. Iloatomy Hapsaay ¢ U3yYEHUEM
00IIEOMOIOTUYECKUX TEOPU, a TaK)Ke 3HAHUU O CTPOCHUHM >KUBBIX CHCTEM
pPa3HOr0 paHra M CYIIHOCTH OCHOBHBIX NPOTEKAIOIIMX B HUX MPOILIECCOB B
mporpaMme 1o OWOJIOTHH yJeJI€HO BHUMAHWE HWCIIOJIB30BAHUIO TOTYyYEHHBIX
3HAHWW B TIOBCETHEBHOW KU3HHM JIJIS1 PEIICHUS MMPUKIIATHBIX 33]1a4, B TOM YHUCJIE:
npoWIIaKTUKKA  HACIEACTBEHHBIX  3a00J€BaHWU  YEJIOBEKa,  MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHMS AKOJIOTUYECKHU



1enecoo0pa3Horo MOBEAEHUS B OKPYXKalolleW MNPUPOAHON cpeje, aHaiu3a
BIIUSHUS XO3SIMCTBEHHOM JEATEIHLHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOIAHBIX U
HUCKYCCTBEHHBIX  JKOCHUCTEM.  YCWICHHWE BHUMAaHUS K  MOPUKIATHOU
HalpaBJIEHHOCTH  y4eOHoro  mpeamera  «buonorus»  MPOJAUKTOBAHO
HEO0OXOIUMOCTHIO 00ECIIEYEHUS YCIOBUM NIJIsi PEIICHUs] OJTHOM U3 aKTyaJlbHbIX
3a/1a4  IIKOJILHOTO OMOJOTHMYECKOTO O0pa3oBaHMs, KOTOpas IMpejrnoiaraet
dbopmupoBaHue y 00y4arOnIuXxcsi CIOCOOHOCTH aIallTUPOBATHCS K U3MEHEHUSIM
JTUHAMHWYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpenHero o0iiero oOpa3oBaHUs 3aHUMAET BaKHOE
Mecto. OHa obecnieunBaeT GOpMHUPOBAHUE Y OOYUAIOUTUXCS MPEJICTABICHUN O
HAy4YHOU KapTUHE MUpPA, PACIIMPSIET U 0000IIaeT 3HAHUS O KUBOU MPUPOJE, €€
OTJINYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpPTraHU3allMM U SBOJIOLMH, CO3AET
yCJIOBHUS  JUIsi: TIO3HAHUS 3aKOHOB JKMBOM  TPUPOJBI, (opMupoBaHUs
(YHKIIMOHAJIBHOM TPAaMOTHOCTH, HABBIKOB 3J0POBOTO U Oe30macHoro oobpasa
KU3HHU, DKOJIOTUYECKOTO MBINUICHUS, IIEHHOCTHOIO OTHOIICHUS K JKHBOU
IPUPO/IE U YEITOBEKY.

Boneimoe  3HavueHwe ~ OmoOJIOTHST  MMEET  TakXkKe  JUIS  PEIICHUS
BOCIHUTATENbHBIX M Pa3BUBAIOIIMX 3aJlad CpeIHero oO0Imiero oOpa3oBaHUs,
coumanu3anuu obdyuvaromuxcs. M3yuenue OMonoruud oOeCreyuBaeT YCIOBUS
LTSI dbopmupoBaHus MHTEJUIEKTYaJIbHbIX, KOMMYHUKAIIMOHHBIX U
MH(POPMAIIMOHHBIX ~ HABBIKOB, ACTETHYECKOM  KYJIbTYpbI, CIOCOOCTBYET
UHTETpaluu OMOJIOTMYECKUX 3HAHUM C MPEACTABICHUSIMHU U3 JIPYTUX y4eOHBIX
NpeIMeTOB, B YacTHOCTH, (Gu3uKu, Xumuu U Teorpaduu. HazpanHbie
MOJIOKEHMSI O TpPEeJHA3HAYCHUU ydeOHOro mpenMeTa «bUONOTHS» COCTaBUIU
OCHOBY JUIsl OTpPEIENICHHS MOAXOI0B K OTOOpY W CTPYKTYPUPOBAHHIO €r0
coJiep KaHusl, MPEICTAaBJICHHOTO B MPOrpaMMe 10 OUOJIOTHH.

OTt60p comepkanus yueOHOro mpeameta «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIMKA KYJIbTYPOCOOOPA3HOTO MOAX0/Ia, B COOTBETCTBUU C
KOTOpPBIM OOy4Yaromniuecs: JOJKHBI OCBOUTH 3HAHWS M YMEHHUS, 3HAUMMBIC IJIS
dbopMupoBaHusi OOMIEH KyJIbTYPBI, OMPEICISAIONINE aJCKBATHOE IOBEICHUE
YeJIOBEKa B OKPY’KAOIICH MTPUPOIHON Ccpejie, BOCTpEOOBAaHHBIE B TIOBCEIHEBHOM
KU3HU U MPAKTHUECKON nesreabHocTr. Oco00e MECTO B 3TOM CHCTeMe 3HaHUH
3aHUMAIOT  3JIEMEHTBl  COJAEp)KaHMs, KOTOpPbIE CIYXXaT OCHOBOM i
dbopMuUpOBaHUS TPEJACTABICHHH O COBPEMCHHOM €CTCCTBCHHO-HAyYHOU
KapTUHE MHUpPA M I[IEHHOCTHBIX OPHEHTAUUAX JIMYHOCTH, CIOCOOCTBYIOIIUX
TYMaHU3aIuu OMOJIOTHIECKOTO 00pa30BaHMsI.

CrpykTypupoBaHuEe COJEpkKaHUs Y4eOHOTO MaTephayia B MporpaMme Io
OMOJIOTMM OCYIIECTBIEHO C YY€TOM MPUOPUTETHOrO 3HAYEHHUS 3HAHUU 00



OTJIMYUTENIBHBIX OCOOEHHOCTSX KUBOM MPUPOJIbI, O €€ YPOBHEBOU OpraHu3aluu
U BBOJIOUMU. B COOTBETCTBUM € 3TUM B CTPYKType Y4YeOHOro mpeaMeTra
«buonorus» BBIIEIEHBI CIEAYIOINE COAEpPKATEIbHbIC JIMHUM: «bHromorus kak
HayKka. MeToJpl HaydHOTo No3HaHus», «KileTka kak OHojornyeckas cucteMa,
«OpranusMm Kak Ouosoruyeckas cucremayn, «CucrtemMa U MHOrooOpasue
OPraHWYECKOr0 MHpPa», «OBOJIOLUSA KUBOU NPUPOABD», «IKOCUCTEMBI U
MIPUCYIIIME UM 3aKOHOMEPHOCTH.

Lens u3ydenust yuebHoro npeamera «buosnorus» Ha 0a30BOM ypoBHE —
OBJIaJICHUE OOYYalolMMUCA 3HAHUSMH O CTPYKTYpPHO-()YHKIIMOHAJIBHOM
OpraHu3aliyd >KUBBIX CHCTEM pAa3HOTO paHra M MNpUOOpeTeHHue YMEHU
UCIIOJIb30BaTh 3TH 3HAHUS NIl TPAMOTHBIX JCHCTBUN B OTHOIIEHUU OOBEKTOB
YKUBOM MPUPOJIBI U PELICHUS Pa3IUYHbIX )KU3HEHHBIX TPOOIIEM.

Hoctwkenue 1enu u3ydeHus: y4yeOHoro mnpeamera «buonorus» Ha
06a30BOM YpOBHE 00ECIEYMBACTCS PEIICHUEM CIICTYIOIIMNX 3a]1ay:

OCBOCHHE 00YYAIOUUMUCA CUCTEMbI 3HAHUUA O OMOJIOTMYECKUX TEOpPHUSX,
YUCHMSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, THUIIOTE3aX, MPaBWIAX, CIyXallUX
OCHOBOH 711 pOPMUPOBAHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE
MUpa, O METOJaxX Hay4YyHOro TO3HAHUS, CTPOEHUU, MHOT000pa3uu U
OCOOEHHOCTSIX >KMBBIX CHUCTEM DPAa3HOTO YpPOBHS OpraHU3alliH, BbIIAIOIIMXCS
OTKPBITUSIX U COBPEMEHHBIX UCCIEAOBAaHUSAX B OUOJIOTHH;

dbopMupoBaHue y 00yJarouuxcsi MO3HABATENbHBIX, HHTEIUIEKTYAIbHBIX U
TBOPUYECKHX CIOCOOHOCTEW B MpOIECCe aHaliM3a JIaHHBIX O MYyTSIX Pa3BUTUA B
OMOJIOTUY HAYYHBIX B3IJISIIOB, MIEH U MOAXOAOB K M3YYCHHIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3AIINY;

CTAaHOBJICHHE Yy oOydJarmuxcs OOmer KyabTyphl, (YHKIHOHAIBHOM
IPaMOTHOCTH, pa3BUTHE YMEHUH OOBSICHATH H  OIICHUBATH  SBIICHUS
OKPYXKAIIIEro MHUpa >KMUBOM NPUPOJABI HA OCHOBAaHMM 3HAHUM M OIbBITA,
MOJIYYCHHBIX MPU U3yYECHUN OMOJIOTUH;

GopmMupoBaHue y O0O0y4arOUIMXCSs YMEHHUHM WLIIOCTPUPOBATh 3HAYCHHE
OMOJIOrMYECKUX 3HAHUU B NMPAKTUUYECKON AEATEIbHOCTH YeJIOBEKa, Pa3BUTUU
COBPEMEHHBIX METUIIUHCKUX TEXHOJIOT Uil U arpoOMOTEXHOIOTU;

BOCIIMTaHUE YOEKIEHHOCTH B BO3MOKHOCTHU MO3HAHUS YEJIOBEKOM >KHBOM
NPUPOJIBI, HEOOXOAMMOCTH O€peXHOro OTHOLIEHUS K HeH, coOioaeHus
TUYECKUX HOPM IPHU MPOBEACHUH ONOJIOrMUECKUX HCCIIEOBaHUII;

OCO3HAHHME LIEHHOCTH OMOJOTMYECKWX 3HAHMM ISl MOBBILIEHUS YPOBHS
HKOJIOTUYECKOM KYIBTYpPHI, 1711 (POPMHUPOBAHUS HAYYHOTO MHUPOBO33PECHHS,

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUNA U YMEHUN B MOBCEIHEBHOW >KU3HU
JUISL OLIEHKH TTOCJEACTBUI CBOEH NEATENBHOCTH IO OTHOIIEHHIO K OKPYIKAOIIEH



cpene, COOCTBEHHOMY 3JI0POBbIO, OOOCHOBAaHME U  COONIIOJEHUE Mep
npoUIaKTUKU 3a00JIeBaHUH.

B cucreme cpeanero oOuiero obpaszoBanus «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SBJISETCS 00s3aTEIbHBIM YYCOHBIM ITPEIMETOM, BXOJSAIINM B
COCTaB MpeaMETHOM 001acTh «ECTeCTBEHHO-HAYYHBIC PEIMETHIY.

Jns  wzydeHus: Ouoyiorud Ha 0a30BOM YpPOBHE CpEIHEr0o OOIIero
oOpazoBanus oTBoauTcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Heznenio), B
11 knacce — 34 gaca (1 gac B HeAeMIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHU ¢ OOLIECTBEHHBIMU, TEXHUYECKUMU
U JpYTMMH €CTECTBEHHBIMM HayKamH, (uiocopuen, ITHKOH, 3CTETUKOU U
npaBoM. Ponb Ouonoruu B QOpMUpPOBAaHMM COBPEMEHHON HAay4YHOW KapTHHBI
mupa. Cuctema OMOJIOTHYECKUX HAYK.

Metoasl mO3HAHUS JKUBOW TPUPOJBI (HAOIIOJEHHUE, DSKCIEPUMEHT,
omHucaHue, HW3MEpPeHHe, KiaccupuKaius, MOACIUPOBAHUE, CTATUCTUYECKAs
00paboTKa JTaHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Hapsun, I'. Mengens, H. K. Konbsuos, JIxx. Yorcon u ©.
Kpuk.

Tabmuipl u cxeMbl: «MeTObl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThI:

[Ipaktuueckas padora Ne 1. «Mcmosnb3oBaHue pa3IUYHBIX METOJOB IPH
U3YYEHUH OUOJIOTHYECKUX OOBHEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

XKusbie cuctembl (OMOCHMCTEMBI) KaK MpPEIMET HU3YYCHHS] OWOJIOTHH.
OTnnune )KUBBIX CUCTEM OT HEOPraHUYECKON MTPUPOIBI.

CpoiicTBa OmocucteM W HUX pa3HooOpaswe. YPOBHHM OpraHu3aluu
OMOCHCTEM: MOJICKYJSApHBIH, KIETOYHBIH, TKAHEBbI, OpraHU3MCHHBIMH,
MOMYJIAIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (6MOreoIeHOTHICCKUM ),
OumochepHbIii.

JdeMoHcTpanum:

Tabmuuet u  cxembl: «OCHOBHBIE TIPU3HAKUA IKU3HU», «YPOBHHU
OpraHu3aluu )KUBOU IIPUPOIBI».

O6opynoBanue: Mojienb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUNA COCTAB KIIETKH. XUMHUYECKHE JIEMEHTBI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTBL. BoJia 1 MUHEpaIbHbIE BEIIECTBA.

@OyHKIIMKM BOABI M MHMHEpAJbHBIX BEIIECTB B KieTke. llogaepxkaHue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHune 0e1K0B. AMUHOKHUCIIOTHI — MOHOMEPHI OEIIKOB.
Hesamennmble W 3aMEHUMBIE aMHHOKHCIIOTBI. AMHWHOKHCIIOTHBIM COCTaB.
YpoBHU CTPYKTYphI OCIIKOBOI MOJIEKYIIbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U



YeTBEepTUYHAsA CTPYKTypa). XHMMHUYECKHE CBOWcTBa OenkoB. buonmorunueckue
(yHKIUU OENKOB.

®epmeHThl — Owuonorudeckue katanuzatopel. CrTpoeHue ¢depMeHTa:
aKTUBHBIA ULEHTp, cyOcTpatHas crneuu@uyHoctb. Kodepmentsl. ButamuHsbl.
Otnnuust pepMEHTOB OT HEOPTaHUUYECKUX KaTaIn3aTOPOB.

VYrneBoabl: MoOHOcaxapuabl (TJIIOKO3a, pubo3a U Je30Kcupudo3a),
nucaxapuabl (caxaposa, JIakTo3a) M TOJMcaxapuabl (Kpaxmall, TJIMKOTEH,
HesuTo03a). buonornueckue GyHKIMU YTIE€BOAOB.

Jlunuapl: TpUrnUuepuasl, (GocPoaunuabl, cTepouasl. [ uapodunbHO-
ruapodoOHbie cBoiicTBa. buonornueckue ¢yHkuuu aunuaoB. CpaBHeHUE
yIJI€BO/IOB, OEIKOB U JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsie kucnorsl: JJHK wm PHK. Hykmeotuaer — MoHOMEpBI
HykJIenHOBbIX KkucioT. Ctpoenue u ¢ynknuu JIHK. Crtpoenune u QyHkimu
PHK. Buast PHK. AT®: ctpoenue u GpyHKIHUH.

Huronmoruss — Hayka o kietke. Kierounas teopus — mpumep
B3aUMOJICHCTBHS uAed U (PaKTOB B HAydYHOM IMO3HAHWUU. METOIbl U3Y4YCHUS
KJIETKH.

Knerka kak menoctHas >kuBasi cucreMa. OOmMe TNPU3HAKK KIETOK:
3aMKHYyTasi HapykHas MmemOpana, monekynbl JJHK kak renernyeckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: 3yKapuoTHYecKass W MpokapuoTtuyeckas. OcoOeHHOCTH
CTpOeHUsl IpoKapuoTHueckoi kietku. Kinerounast crenka Oakrepuit. CTpoeHue
AYKapUOTUYECKOU KIETKH. OCHOBHBIE OTJIMYUS PACTUTENBHOUN, KUBOTHOU U
IpUOHON KIICTKH.

[ToBEpXHOCTHBIE CTPYKTYpPbl KIETOK — KIJIETOYHAsl CTEHKA, MIITUKOKAIUKC,
ux ¢yaknoun. I[lna3zmatudeckas wmemOpaHa, e€ cBoWcTBA H  (PYHKIIUH.
Huronnasma u e€ opranouasl. OgHomemOpanHbie opraHounbl kietku: JIIC,
anmapaT [onbmku, nu3ocoMbl. I[lomyaBTOHOMHBIE OPraHOWIBI  KIIETKU:
MUTOXOHAPHUH, MiacTuabl. [IpoucxoxkaeHne MUTOXOHIAPUU WU TUIACTHA. Buabl
mwiactua. HemeMOpaHHble OpraHOUBI KIETKH: PUOOCOMBI, KICTOYHBIA IEHTD,
LUEHTPUOJIH, PECHUYKH, KI'YTUKU. DYHKIIMK OPraHOMAO0B KIETKHU. BKiltoueHusl.

Anpo — perynsTopHblid LHeHTp KiaeTKu. CTpoeHue sapa: siaepHas 000J04Ka,
KapuoIlJla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEHIECTB B KIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos,
k. Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pauknun, K. M. bap.



Juarpammel:  «PacnpeneneHue XUMHUYECKUX DJIEMEHTOB B HEXUBOU
npupojie», «PacnpeeneHue XUuMUYECKUX 2JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuipl u cxemsl: «llepuoauyeckas TabauIa XUMUUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbIY, «buocuHTes Oenka», «CTpO€HHE MOJEKYIbI
oenkay», «Ctpoenue gepmenta», «Hyknennossie kucnoTel. JJHK», «Ctpoenue
Monekyinsl AT®», «CrTpoeHue >yKapuOTHUECKOM KiIeTku», «CrpoeHue
KUBOTHOM  KJIeTKH», «CTpoeHUE pacTUTEIBHOM  KIETKW», «CTpoeHue
NPOKAPUOTHYECKON  KIETKW», «CTpoeHue sapa KIETKW», «YTIIEBOIbI»,
«JInmaaery.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYJOBaHUE MJi MPOBEICHUS
HAOIIOJICHUM, W3MEPEHUMN, IKCIEPUMEHTOB, MHUKpOMIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopHast pabora Ne 1. «/3yueHue KaTaIMTHYECKONW aAKTHUBHOCTHU
¢dbepMeHTOB (Ha MpUMEPEe aMIIIa3bl WM KaTajlasbl)y.

JlaGoparopHass pabora No 2. «M3ydyeHue cTpoeHUS KIETOK pPacTCHUH,
KUBOTHBIX U OaKTEepUil MOJI MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTMpenapaTax u ux
OMHUCAHUE.

Tema 4. ’KnzneneaTeJJbHOCTL KJIETKH.

OOMeH BelecTB, WM METa00IM3M. ACCUMUIAIINSA (TUTAaCTUYECKUI 0OMEH )
U JUCCUMWISIMS (PHEpreTHUYecKuii 0OMEeH) — JIB€ CTOPOHBI €MHOI0 IMpoIiecca
meTabonu3Ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB M DHEPruu B MOHWMAaHUU
MeTaboIu3Ma.

Tuner oOmeHa BemiecTB: aBTOTpPOodHBIH U  TerepoTpodHbIA. Pob
¢dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAICHUN YHEPTHH B KIIETKE.

®orocunte3. CBetoBass u TeMmHOBass ¢a3bl ¢doTocuHTe3a. Peakiuu
doTocuaTe3a. DPdekTuBHOCTh (GoTOCHHTE3a. 3HaueHHe (OTOCHMHTE3a IS
KU3HU Ha 3emsie. BiusHue ycnoBuil cpenbl Ha (DOTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 IPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUU.

XeMocHuHTe3. XEMOCHHTE3UpPYIoIue OakTepuu. 3HAUYCHHE XEMOCHHTE3a
JUIS )KU3HHU Ha 3eMIie.

DHepreTuueckuii 0OMeH B kieTke. PacuienyieHue BemecTB, BbIIEICHUE U
AKKyMYJIMPOBAHUE OJHEPTUM B KIETKE. OJTalbl JHEPreTHUYECKOro OOMeEHa.
I'mukonus. bpoxenne u ero Buabl. KUCIOpPOJHOE OKUCIECHHE, WIN KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPreTUYEeCKOro 0OMeHa.

Peaknmu matpuuHoro cuHte3a. ['enetmdeckas wuHbopmarus u JIHK.
Peanuzanusa renernueckoil mHpopManuu B kieTke. ['eHeTUYeCKUil KOJ U €ero



corcTBa. Tpanckpunuus — wmarpuuHbelii cuHTe3 PHK. Tpancmsmus —
OouocunTe3 Oenka. Jrtambl TpaHchaanuu. KoaupoBanue amuHOKUCIOT. Poib
pubocoM B OMocHHTE3E OelKa.

Heknerounsle ¢popmbl xu3HU — BUpYChl. McTopust oTKpbIiTUA BUpYCcOB (/1.
N. UBanoBckuit). OCOOEHHOCTH CTPOCHUS M >KU3HEHHOTO IMKJIa BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHui, XKUBOTHBIX U YEJIOBEKA, BBHI3bIBAEMBbIC
Bupycamu. Bupyc ummynozaepunura yenoseka (BUY) — Bo36ynurens CIINda.
OO6OpaTtHast  TpaHCKpuWILIMs, peBepraza ©  uHTerpasa. [Ipodunakrtuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

IToptpetst: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuipl u cxeMbl: « Tunel nuTanus», «Metabonuzmy», «MUTOXOHIPUSY,
«HepreTHYecKkuii 0omMen», «Xiaoporiact», «Potocuntesy, «Ctpoenue JJHK»,
«Ctpoenue u ¢GyHKIHMOHUpOBaHUE reHay, «CuHTEe3 Oenkay, «I eHeTnueckuit
koa», «Bupyce», «baktepuodarn», «CTpoeHHEe U KU3HEHHBIM LMK BUpYyca
CIIN/da, 6akrepuodaray, «Permmukamus JJHK».

O6opynoBaHnue: MOJICIN-aIIUINKallu «YnBoeHHue JIHK u
TpaHCKpUMIMsa», «buocunte3 0enka», «CTpoeHHE KIETKU», MOJEIb CTPYKTYPBI
JIHK.

Tema 5. PasMHokeHHe M MHIUBUAYAJIbHOE PAa3BUTHE OPTraHU3MOB.

KrerounbIii Uk, WM >KU3HEHHBIN UK KiIeTku. UHTepdaza u MUTO3.
[Ipoueccrl, nmpoTekaromue B uHTEpdaze. Perumkanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIN HAaOOp — KapUOTHII.
JIUTIonaHBIA M TaIIOWIHBIA  XpOMOCOMHBIE  HAOOpBl.  XPOMATH/IBI.
[{uTosmornueckue OCHOBBI PAa3MHOKEHUST W HWHIMBUIAYAJIbHOIO Pa3BUTHUSA
OpPraHu3MOB.

Henenue knetku — muto3. Crangun mutosa. [Iponeccel, mpoucxoasiiyue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi rubenb KIETKH — armomnTo3.

@opMbl  pa3MHOXKEHUS OpPraHU3MOB: Oe€croyioe © TMoJIoBoe. Buawl
Oecrioloro  pa3MHOXKEHHsI:  JCJIICHHE HaJABOE, TIOYKOBAaHWE OJHO- W
MHOTOKJIETOYHBIX, CIopooOpa3oBaHue, BEr€TATUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAHU3MOB, €I0 3HAUYCHUE ISl CEJICKIINH.

[TonoBoe pa3mMHOXKEHUE, €r0 OTAUYUS OT OECIOJIOrO.

Meiio3. Cranuu meinosa. [Ipoueccsl, mpoucxoadiine Ha CTaausx Meiosa.
IToBenenne xpomocom B Meio3e. KpoccuHrosep. bruonormdeckuii CMbICT H
3Ha4YEHUE MEH03a.



I'amerorenes — mporecc 00pa3oBaHUS TMOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie kene3bl: CeMEHHUKHN U suuHuKU. OOpa3oBaHUE U PA3BUTHUE MOJOBBIX
KJIIETOK — raMeTr (CIepMaTo30u, SIMIEKIIeTKa) — CIEePMaTOreHe3 U OBOTCHE3.
OcoOeHHOCTH CTPOCHHMS SHUIEKIETOK W crepmaTo30uaoB. OIioI0TBOpEHUE.
ITaptenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHE3). OMOpPHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Itanbl SMOPUOHAIBHOTO PAa3BUTHUS Y IO3BOHOYHBIX KUBOTHBIX:
npoOneHue, racTpyssiius, opraHorenes3. [loctamGpuonanbHoe pa3Butue. Turbl
MOCTAIMOPHOHAJIBHOTO PA3BUTHS: MpsSIMoOe, HempsiMoe (IMurHOuYHOE). BrnusHue
Cpe/bl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3bIBATH BPOKIEHHBIC
YPOACTBA.

Poct u pasButue pactennii. OHTOT€HE3 LIBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHHU, CTAINU PA3BUTHUSI.

JdeMoHcTpanum:

Tabmumpel 1 cxembl: «DOpMbI Pa3MHOXKEHHSI OPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereraTuBHOe pa3MHOXKEHUE
pacteHuity, «Jlenenue kineTku Oakrepuity, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenue xpomocombly, «Kinerounsiii ukiny, «Perukanus JJHK», «Mutos»,
«Meito3», «IIpssmoe u HenpsiMoe pa3BUTHEY, «] aMeToreHe3 y MIEKOMUTAOIINX
U 4esioBeKa», « OCHOBHBIE CTaUU OHTOTEHE3a».

O6opynoBaHue:  MHUKpPOCKON,  MHKporpenaparbl  «CrepMaTo30uabl
MJIEKONUTAOUIEro», «JSlinexkneTka wiekonutawmero», «Kapuoknnes B
KJIETKaX KOpEIKa JyKa», MarHUTHasE MOJAENIb-aNIUIuKaus «JleneHue KIeTKny,
moaenb JIHK, Monens meradazHoit XpoMOCOMBEL.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

JlabopatopHas pabora Ne 3. «Habmronenne mMuTo3a B KIETKaX KOHYMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKpOIpenapaTax».

JlaGoparopHas pa6ota Ne 4. «M3yueHume CTPOCHHS IOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpENnaparaxy.

Tema 6. HacsieACTBEHHOCTh U HI3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer wm 3amaun reHetuku. Vcropus pa3BuTuss reHeTUKU. Poib
LIUATOJIOTUA U 3MOPHUOJIOTUU B CTAHOBJICHHM T'€HETUKH. BKiaa poccuilcKuxX u
3apyOeKHBIX  YY4E€HBIX B  pa3BUTHE TEHETUKH. METONbl  TeHETUKH
(TMOPUIONOTUYECKUN,  IUTOTCHETUYECKHH,  MOJIEKYJISIPHO-TEHETHICCKUN).
OcCHOBHbIE T€HETHYECKHE TOHATHUSA. | 'eHeTuUecKass CHMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpPELIMBAHUM.

3aKOHOMEPHOCTH  HACIIEIOBAaHUSA  MPU3HAKOB, YCTAaHOBJIEHHbIE [
Mennenem. MoHOruOpuIHOE CKpellluBaHuEe. 3aKOH €IUHO00pa3usi TuOpHUI0B



MepBoro mnokojeHuss. [IpaBuino JTOMHUHUPOBAaHMS. 3aKOH paCIICTUICHUS
npu3HakoB. ['unore3a yuctoTel raMeT. [10HOE U HEMOITHOE TOMUHUPOBAHUE.

JurubpunHoe CcKpelmuBaHuWEe. 3aKOH HE3aBUCHMOIO  HACJIEIOBAHUS
npu3HakoB. lluToreHeTnyeckue OCHOBBI  JUTHOPUAHOTO  CKPEIIMBAHMUS.
AHanusupyroniee CKpCILLMBaHUE. Hcnonb3oBanue AHAJIN3UPYIOLLETO
CKpeIIMBaHUS JIsl ONPEICIICHHs] TEHOTUIA OCOOHU.

CuemnieHHoe HacienoBaHue npusHakoB. Pa6ora T. Moprana mno
CLUEIUICHHOMY HAacJleJOoBaHMI0 TeHOB. Hapylienue crenjeHuss TE€HOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHAasi TEOpHUs HACIEICTBEHHOCTH. [ €HeTUUEeCKHUE KapTHhl.

I'enetnka nosia. XpoMOCOMHOE ONpeieieHUE mojia. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['oMoraMeTHble M TeTeporaMmeTHbie opraHu3Mbl. HacnemoBanue
MPU3HAKOB, CLIETUICHHBIX C TTOJIOM.

N3MeHYHBOCTb. Bunasr W3MEHUYHNBOCTH HEHACJICICTBEHHAs %
HacliecTBeHHas. Ponab  cpeapl B HEHACHEJACTBEHHOM  M3MEHUMBOCTH.
XapakTepucTuka MOAU(UKAIIMOHHOW W3MEHYMBOCTH. BapuanuoHHBIN psan u
BapualMoHHas kpuBagd. Hopma peaknuu npusHaka. KojauyecTBEeHHbIE W
KaueCTBEHHbIE MPU3HAKU M UX HOpMa peakiuu. CBoWcTBa MOIU(PUKAIIMOHHON
M3MEHYHUBOCTH.

HacnencrBenHas, uiau reHOTHUIIMYECKas, M3MEHUYHMBOCTh. KoMOMHaTHUBHAS
U3MEHYMBOCTh. Melo3 W TIOJIOBOM TpollecC — OCHOBA KOMOWHATUBHOM
U3MEHYMBOCTH. MyTalmoHHass W3MEHYMBOCTh. Kitaccudukanus MyTamui:
F€HHBbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa W NOPUYUHBI MYTalUH.
MyTtarennbsie (GakTophl. 3aKOH TOMOJIOTMUECKHX PsSJIOB B HACJICIACTBEHHOU
n3menuuBoctu H. M. BaBunoga.

BHesnepHas HacaeICTBEHHOCTh U U3MEHYHUBOCTb.

I'enetruka 4denoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJIbI T€HETHKU
YEJI0BEKA: reHeaJorndecKum, OJIM3HEIIOBBIH, LIMTOT€HETUYCCKUM,
OMOXMMUYECKUH, MOJICKYyIsipHO-TeHeTHdeckuil. COBpEMEHHOE OIpeeICHNE
FEHOTHIIA: MMOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM YHUCIIE C
nomoinisio IT1[P-anamn3a. HacnencTBenHble 3a00JieBaHUS 4YeJIOBEKAa: T'CHHBIC
Oose3Hu, 00JIC3HN ¢ HACIICICTBEHHOM MPEeapacioioKeHHOCThIO, XPOMOCOMHEBIE
oome3nn. ComaTWyeckue W TeHepaTUBHBIC MyTanuud. CTBOJIOBBIE KIICTKH.
[TpuHIHITBI 310pOBOTO 00pa3a KU3HHU, TUArHOCTUKH, MPO(MIIAKTUKY U JICUCHHUS
reHeTh4eckux OoJie3He. MeIuKo-TeHeTUYeCKOe KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEIUIIMHCKOW TEHETUKW B TIPEAOTBPAIICHUM W JICUCHUH TE€HETUYECKUX
3a00JIEBaHMI YeJIOBEKA.

JdeMoHcTpanum:



Iloptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmumpt u  cxembl: «MOHOTMOPUAHOE  CKpEIIUBAaHUE U  €r0
LUTOTCHETUYECKAasT OCHOBAa», «3aKOH PACHICIJICHHS M €ro LUTOreHETHYeCcKas
OCHOBa», «3aKOH YHCTOThI Tramer», «JlurubpuaHoe  CKpelruBaHUEY,
«lluTomornyeckne OCHOBBI  JAUTHOPUIHOTO  CKpeHIuBaHus», «Meios,
«B3auMoIeNCTBUE aJUICIIBHBIX TI'€HOB», «l'€HEeTUYeCKHe KapThl paCTEHUH,
KUBOTHBIX M YeJOBEKa», «l'€HeTHKa MoJ1a», «3aKOHOMEPHOCTH HACJIEIOBaHUS,
CUEIUICHHOTO ¢ moJioM», «KapuoTumbl YeloBeKa M KUBOTHBIX», «Buasl
U3MEHUYMBOCTHY, «MoaudukamoHHass U3MEHYUBOCThY, «Hacnenosanue pesyc-
dakTopay, «['eHeTuka rpyri Kposu», «MyTalluOHHAsE ©3MEHUUBOCTH.

O6opynoBanue: Mojenu-anuiukanuu «MOHOTHOpUIHOE CKpEIIMBAHUE,
«HenonHoe pomuHupoBaHue», «JuruOpugaHoe ckperniuBanuey», «llepexpéct
XpOMOCOM», MHUKPOCKON M MuKpormnpenapaTt «/pozoduna» (Hopma, myTtanuu
(bOopMBI KPBIITLEB M OKPACKH TeJa), TepOapuii «I'opox moceBHOM.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlabGoparopnas pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y TPO30(HIIBI HAa TOTOBBIX MUKpOTIpEnapaTax.

JlaGoparopHass pabora Ne 6. «M3yuenue wmMoaMpUKAITMOHHON
U3MEHUYHUBOCTH, IOCTPOCHUE BAPUALMOHHOI0 PSAla U BApUALIMOHHON KPUBOM.

JlaGoparopnas padota Ne 7. «AHanu3 MyTaruii y 1po30¢uiibl Ha TOTOBBIX
MHUKpPOIIPENapaTax».

[Ipaktuueckass padora Ne 2. «CocraBieHue M aHaIU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenekniusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak Hayka U MPOLECC. 3apOKICHUE CENEKIUU U JTOMECTUKALIMS.
VYuenne H. WM. BaBwioBa 0 LEHTpax NPOUCXOXKACHUS U MHOrooOpasus
KyJbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOKIECHUS JOMAITHUX KUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHbIE METOABI CENEKIUA. MacCOBBIM U MHIUBHIYaTbHbBIN OTOOPHI
B CEJICKIIUM PACTEeHUH U XKUBOTHBIX. OlleHKa 3KcTepbepa. Bin3kopoaCTBEHHOE
ckpemmBanue — wWHOpuAWHT. Ywucras muaug. CKpenBaHUE YHCTBHIX JIMHHM.
I'ereposuc, nnm rubpuanas cuna. HepoacTBeHHOE cKpelBaHie — ayTOPUIUHT.
Otnanénnas ruOpuamuzauus U €€ ycnexu. VCKYyCCTBEHHBIA MyTareHes u
MOJy4YEHUE MOJHUIUVIONAOB. [[OCTHKEHUSI CENeKUMU PACTEHUM, XUBOTHBIX H
MHKPOOPTraHU3MOB.

buoTtexHonorus kak oTpaciib NMPOM3BOACTBA. | €HHass WHXKEHEepHUs. DTallbl
co3nanust pekomOuHantHoM JIHK u TpaHcrennnix opranu3moB. KierouyHas



nwxeHepusa. KietouHble  KynbTypbl. MUKPOKIOHAJBHOE  Pa3MHOKEHUE
pacrenuii. KioHupoBaHHE BBICOKONPOAYKTUBHBIX CEIBbCKOXO3SMCTBEHHBIX
OpraHu3MOB. OJKOJOruyeckue u stuyeckue npodiembl. MO — reHeTuuecku
MOU(DUITMIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

IToptpers: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
NBaHoB.

Tabmuimpl U cxembl: kKapta «lleHTpbl MPOUCXOXKACHUS W MHOr00O0pasus
KyJbTYpHBIX pacTteHui», «llopoasl gomamiHMX JKUBOTHBIX», «CopTta
KyJIbTYPHBIX pacTeHuit», «OtnanéHHas rudpuausanusy, «PaboTel akageMuka
M. @. Usanoay, «lloaumnonaus», «O0ObEKTH OMOTEXHOIOTUNY», «KiaeTouHbIe
KyJbTYpbl U KIOHHUpOBaHuE», «KOHCTpyHpoBaHME U TEPEHOC TEHOB,
XpPOMOCOMY.

O6GopynoBaHue: MYJSDKA IJIOJOB M KOPHEIUIOAOB JAUKUX (opM u
KyJIbTYPHBIX COPTOB pacTeHui, repoapuii «CenbcKOX035HCTBEHHBIC PACTCHUS Y.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Oxckypceusi « OCHOBHBIE METOJbI U JOCTHXKEHHUS CEJIEKIMU PACTCHUW U
KUBOTHBIX  (HAQ  CEJIEKIIMOHHYIO  CTaHIHIO, IJIEMEHHYIO bepmy,
COPTOMCTIBITATEbHBIM yYacTOK, B TEIUIMYHOE XO3SHCTBO, JAaOOpaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

11 KIJACC

Tema 1. DBoIIOLIMOHHAA OMOJIOT HSl.

[IpeanochIKu BO3HUKHOBEHHS SBOJIIOLMOHHON TEOPUHU. DBOIIOLMOHHAS
Teopus U €€ MecTo B Ouonoruu. BriusiHue 3BONIOIIMOHHON TEOPUU HA PA3BUTHE
OMOJIOTHH U APYTUX HAYK.

CsugerenbcTBa 3BoONIONMU. [laneoHTOmOrMUECKrEe: MOCIEI0BATENBHOCTD
MOSIBJICHUSI BUJOB B TAJICOHTOJIOTMYECKOW JIETOMHCH, TMEPEXOIHBIE (POPMBI.
buoreorpadguueckue: cxomctBo W paznuume (GayH U (Hirop MaTepuKkoB U
OCTpPOBOB.

OMOpPHOJIOTUYECKHE: CXOJCTBA M PA3NHUMS AMOPHUOHOB Pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTUYHBIE,
pyIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHMW3MOB HACIIEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX MyTEH y BCeX
OpraHU3MOB.

OpomouroHHas Tteopust Y. JlapBuHa. IIpenmnocbuiku BO3HUKHOBEHUS
JapBUHU3MA. JIBMXKYIIME CHIIBI 3BOJIIOIUMU BUJIOB 1O JlapBuHY (M30BITOYHOE



pa3MHOXXEHUE npu OTPaHUYEHHOCTHU pecypcos, HeoIpeaenéHHas
M3MEHYMBOCTh, OOpHOA 3a CyIIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cuntetnyeckas Teopus 3BoJitouu (CTI) u e€ 0oCHOBHbBIE MMOTOKEHHUS.

MuxkposBostornus. [Tonmynsiius kak e1TMHUIA BUIA U SBOJIIOINH.

JIBrky1ue cuiibl ((aKTOphl) YBOJIIOIUUA BUJOB B pupoje. MyTalmoHHBII
MpOIeCC M KOMOMHATUBHAS M3MEHYMBOCTh. llomynsiiioOHHbIE BOJHBI U Jpeid
reHoB. M3oms1ust u Murparusi.

EcrectBennsiit orO0op — Hampasisitouuii  gakrop sBooruu. Dopmbl
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco6IeHHOCTh OpraHW3MOB KakK pe3yibTar 3BoJoIuU. [IpumMepsl
pUCTIOCOOJICHUI Y Oprannu3MoB. ApoMopd03bl U UANOAJATI TAIIUH.

Bun wu BumooOpazoBanme. Kpurepuu Buma. OcHOBHbIE (POpPMBI
BUI000pa3oBaHusi: reorpaduyeckoe, IKOJIOrHIecKoe.

MakposBomtorusi. DopMmbl  BOJOIUK:  (PUIETHYECKAs], JAUBEPreHTHAS,
KOHBEpTeHTHasl, nmapasiensHas. HeoOpaTuMoCTh 3BOJIOLMH.

[Ipoucxoxnenue oT HECIEMAIN3UPOBAHHBIX MIPEIKOB.
IIporpeccupyromas cnenuanu3anus. AJanTuBHas paguanus.
JdeMoHcTpanum:

IToptpetsr: K. Jlunnei, XK. b. Jlamapk, YU. lapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkenb, . Mromiep, A. H. CeBep1ios.

Tabmuupr u cxembl: «Pa3BUTHE OpraHMYECKOTO MHUpa Ha 3emiiey,
«3apoIbIIIN MO3BOHOYHBIX KUBOTHBIXY», «ApXeonTepukcy, «PopMbl 0OpbOBI 3a
cymecTBoBaHue», «EcTecTBeHHBIM  0TOOp», «MHOroobpasue COpTOB
pacTeHun», «MHuoroobpazue opox KUBOTHBIX), «ITomysstuum»,
«MyTanuoHHasi U3MEHYMBOCTHY, «ApoMopdo3bl», «Manoananramuny, «O0mas
nereHepauus», «JBmxkymue cunbl 3Bomonun», «Kapra-cxema MapuipyTa
Iy TEIIECTBUS 4. JapBuHay, «boprba 3a CYLIIECTBOBAHUEY,
«IIpucnocobneHHOCTh OpraHnu3MoBy», «l'eorpadudeckoe BUAO0Opa3OBaAHUE,
«IKOJOTHYECKOE BU000PA30BAHUE.

O6opynoBaHue: KOJJIEKIIUS HACEKOMBIX C Pa3IMYHBIMU TUTIAMU OKPACKH,
Ha0Op TUTOJIOB M CeMsH, KoJieKius «[Ipumepsl 3alUTHRIX TPUCTIOCOOJICHUN Y
AKUBOTHBIX», MOJieNIb « OCHOBHbBIEC HAIIPABICHHS SBOJIOLMNY», 00bEMHAS MOJECIIb
«CTpoeHue TOJIOBHOTO MO3Ta O3BOHOYHBIX).

buoreorpaduueckas kapra Mmwupa, Koutekius «DopMbl COXPaHHOCTH
HCKOMAEeMbIX JKMBOTHBIX M pacTeHWi», monenb ammiukanus «llepexpéct
XpOMOCOM», BJIaxHble mnpenaparsl «Pa3Butue Hacekomoroy, «Pa3Burtue
JSATYIIKWY», MUKponpenapaT «Jlpo3zoduina» (Hopma, MyTauuu GopMbl KPbUIBEB U
OKpacKH Tena).



JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnast pabora Ne 1. «CpaBHEeHUE BHIOB MO MOP(POIOrHIECKOMY
KPUTEPUION.

Jlaboparopnas padota Ne 2. «Onucanue mpucrnocoOJIeHHOCTH OpraHu3Ma
1 €€ OTHOCUTENBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHMe U pa3sBUTHE )KM3HHM HA 3emuie.

JloHay4YHbBIE MPENCTABICHUSA O 3apPOKICHUM XU3HU. HayyHbple rUnoTe3bl
BO3HMKHOBEHHUSI >KM3HU Ha 3emie: aOuoreHe3 M MaHClepMus. XUMHUYecKas
HBOMIIOIUSI. AOMOTEHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
OKCIEpUMEHTAIBHOE TMOJATBEPKICHUE XHUMUYECKOW 3Bosirouuu. HauvanbHble
sTanbl Ouonornueckoi sBomtonuu. ['mnoreza PHK-mupa. dopmupoBanue
MEMOpPaHHBIX CTPYKTYp U BOSHMKHOBEHHME MPOTOKIETKHU. [lepBble KIETKH U UX
sBOMIOLMS. DOPMHUPOBAHUE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emiie o pam u nepuonam. Karapxei. Apxeiickas u
npotepo3oiickass 3pbl. [laneo3oiickas spa u e€ mnepUOabl: KeMOpPUHUCKHIA,
OPAOBUKCKHM, CHITYPUMCKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IIEPMCKHM.

Me3o30Kckas 3pa v €€ NepUoIbl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaitHo3olickass 3pa W €€ TepuoAbl: MaJCOrCHOBBIA, HEOTCHOBBIN,
AHTPOIIOr€HOBBI.

XapaKkTepHUCTUKA KIIUMaTa U reoJIOTHYeCcKUX npoueccoB. OCHOBHBIE ATaIIbI
HBOJIIOIIUU PACTUTENBHOTO U KMBOTHOTO MHUpa. ApoMopd03bl y pacTeHUU U
XKUBOTHBIX. [losIBJIEHME, pacBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cuctema OpraHMYecKOro MHpa KaK OTpaKeHHe 3BOIOLMHU. OCHOBHBIE
CUCTEMATHYECKHE IPYIIbI OPraHU3MOB.

OBOJIIOLIMSL ~ 4YeJoBeKa.  AHTpOIOJOTHS  Kak  Hayka.  Pa3Butue
OpEACTaBICHUA O  TMPOUCXOXKICHUM  4elloBeKa. MeToabl  U3y4YeHUs
anTponoreHe3a. C(CxoxctBa M pa3iavuds  4YEJIOBEKAa M JKMBOTHBIX.
CucreMaTnyeckoe NoJI0KEHUE YETI0BEKA.

HBuwxymue  cunsl  (pakTtopsl) — aHTpomoreHe3a.  HacneacTBeHHas
M3MEHYMBOCTh U €CTEeCTBEHHBIH 0TOOp. OOIIecCTBeHHBI 00pa3 KHU3HH,
M3TOTOBJICHUE OPYIUN TPYAA, MBILIJICHHUE, PEYb.

OcCHOBHBIE CTaguM W BETBH DSBOJIOLMU YEJIOBEKAa: aBCTPAIONUTEKH,
Uenosek yMmenbid, YenoBek NpAMOXOIAIIMM, YenoBeK HeaHICpPTaIbCKUM,
UYenosek pasymHbid. Haxonkyn McKkonmaeMbIX OCTaTKOB, BPEMs CYIIECTBOBAHUS,
001acTh pacnpocTpaHeHHs, 00bEM TOJIOBHOTO MO3ra, 00pa3 JKU3HU, OPYIUsl.

Yenoseueckne packl. OCHOBHBIE OOJBIIME PAChl:  E€BPOINCOHIHAS
(eBpasumiickasi), Herpo-aBCTpajiouJiHasi (PKBAaTOpUalbHAas), MOHIOJIOUHAS
(azuarcko-amepukanckas). UYepTsl NPUCIOCOOJIEHHOCTH  MpeacTaBUTENEH



YEJIOBEUYECKUX Pac K YCJIOBHUSAM CYIIECTBOBaHUs. EIMHCTBO YEIOBEUECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Peau, JI. Ilactep, A. M. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel u cxembl: «Bo3aukHoBeHne COJIHCUHOM CHCTEMbI», «PasButune
opraHuueckoro wmwupa», «PactutenpHas kietka», <« KuBOoTHas KJeTKay,
«IIpokapuotnueckas kieTka», «CoBpeMeHHasi CUCTEMa OPTaHHUYECKOTO MUPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHUS UYEJIOBEKAa U UYEJIOBEKOOOPA3HBIX
00e3bsH», «OCHOBHBIE MeCTa MAJICOHTOJIOTUYECKUX HAXOJIOK TIPEJKOB
COBPEMEHHOT0 uelioBekay, «JlpeBuenmue moau», «JIpesaue moan», «lleppoie
COBpPEMEHHBIE 0N, «UernoBeuecKkue pach».

O6opynoBanue: wmymspku — «[IpoucxoxaeHue  denoBeka»  (OHOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPOIIA, HEAHJIepTablla, KPOMAHBOHIIA), CJICTKU WJIU
nU300pakeHUsT KaMEHHBIX OPYAHHM TMEePBOOBITHOTO YeoBeKa (KaMHHU-UOIMIIEPHI,
pyouna, ckpebsa), TEOXpOHOJOTHYecKas Ta0nuia, KOUICKIUsS «Dopmel
COXPaHHOCTH MCKOTIA€MBIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas pabora Ne 1. «M3yueHue MckomaeMbIX OCTaTKOB pacTEHUM
Y )KUBOTHBIX B KOJUIEKLIHIX).

DKCKypcusl «IBOJIOIUS OPraHUYECKOr0 MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WM KpaeBeAUECKUN MYy3€eit).

Tema 3. Opranusmsl U OKpYyKAaKIIasi cpeaa.

DOKoJOrusl Kak Hayka. 3aJaud W pa3lielibl  dKOJIoTWM. MeTobl
AKOJIOTUYECKUX HCCIEIOBaHUM. DKOJIOrMY€CKOE MUPOBO33PEHUE COBPEMEHHOIO
YeJ0BeKa.

Cpenpl oOUTaHMsI OPTaHU3MOB: BOJIHASI, HA3€MHO-BO3AYIITHAS, TTOUYBCHHAS,
BHYTPUOpPraHU3MEHHasI.

Okonornueckue ¢akropel. Knaccudukanus skomorudeckux (HakTopoOB:
abnotnyeckue, OWOTUYECKUE U aHTPONOTEeHHbIE. [leHiCTBHME HSKOIOTHYECKHUX
(aKTOpOB Ha OPTaHU3MBI.

Abuotnueckue (bakTOopHI: CBET, TEeMIleparTypa, BJIAKHOCT.
®dotonepuoausM. I[IpucnocobseHns OpraHu3MOB K JIEUCTBUIO aOMOTHYECKUX
¢dakropoB. bruonornueckue puTMBI.

buotnueckue  ¢aktopbl. Buasl  OMOTHYECKMX  B3aUMOJACHCTBHIA:
KOHKYPEHIUSI, XHUIIHUYECTBO, CcuMOMo3 wu ero ¢opmel. [lapazutuswm,
Koomnepanus, MyTyallu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO).



AMeHcanu3M, HEWTpanu3M. 3HaueHHE OUOTUYECKUX B3AUMOJCUCTBUN IJIs
CYILIECTBOBAHUSI OPTaHU3MOB B MPUPOJHBIX COOOIIIECTBAX.

DKOJIOTMYECKHE XapaKTePUCTHUKU TONyJsiiuu. OCHOBHBIE TOKa3aTeIn
MONYJISIIIUU: YUCIEHHOCTb, MJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[MHaMuka 4ucIeHHOCTU MOMYJISIUHA U €€ PEeTyIIsIIusl.

JdeMoHcTpanum:

[Hoptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabmuipl u cxemsl: kapta «IIpupoansie 30Hb1 3eminy, «Cpeabl OOUTaHUS
opraHusmMoBy», «Potonepuoansm», «llonynanum», «3aKOHOMEpPHOCTH poOCTa
YUCJICHHOCTH TONyJaiuu uHdy3opun-rydenskny, «llumiesbie nenmy.

JlaGopaTopHble M MpaKTH4YeCcKUe PadoThI:

Jlaboparopnas pabora Ne 3. «Mopdonoruueckue 0COOCHHOCTH pacTCHHUI
U3 Pa3HbIX MECT OOUTAHUSI.

JlaGoparopHass pabora Ne 4. «BnusHHE cBeTa Ha POCT U Pa3BUTHE
YEPEHKOB KOJIEYCa».

[Ipaktuueckass pabora Ne 2. «[loacuér MIOTHOCTH MOMYJALMA pa3HBIX
BUJIOB PACTEHUI.

Tema 4. Cood1miecTBa M 3KOJI0rHIEeCKHE CHCTEMBI.

Coo01iectBo opranu3mMoB — 6uoreHo3. CTpyKTypbl OUOIIEHO3a: BHUIOBas,
npocTpaHCTBeHHasi, Tpoduueckas (mumieBasi). Bunsi-nomunantel. CBsi3u B
OuoIIEeHO3E.

Okonoruyeckue cucrembl (dkocuctembl). [lonstne 00 skocucTemMe H
ouoreorneHoze. MDyHKIMOHATBHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOAYIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopor BEmIECTB U IOTOK SHEPrUU B
skocucteme. Tpoduueckue (MUIIEBbIC) YPOBHU dKOcUCcTeMBI. [luteBsie nienu u
cetu. OCHOBHBIE TIOKa3aTeld dSKOCHCTEMBI: Ouomacca, MPOAYKIIHS.
DKOJOTUYECKUE THPAMUJBI: TPOAYKIIUU, YUCICHHOCTH, OnoMacchl. CBOWCTBa
AKOCHUCTEM: YCTOMUYUBOCTh, CAMOPETYIsLUS, pa3Butue. CyKueccus.

[IpuponHble 3KOCHCTEMBI. JKOCHUCTEMBI 03€p U peK. OIKocHCTEMa
XBOMHOTO UM IIMPOKOJIMCTBEHHOIO JIeca.

AHTpPOIIOTEHHBIE  JKOCHUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMBI.
buonoruueckoe u X035MCTBEHHOE 3HAYEHHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (aktop ycroiumBoctu 3KocucTeM. CoxpaHeHHe
OMOJOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYyenne B. U. Bepranckoro o 6uocdepe. ['panuiipl, coctaB u CTpyKTypa
ouocheprr. KuBoe BemectBo u ero pynkmuu. OcobeHHOCTH OHMOChEphl Kak
r00anbHON 3KOCUCTEMbl. J[MHAMUYecKoe paBHOBeCME M OOpaTHas CBSI3b B
ouocdepe.



KpyroBopoTsl BemiecTB U OHOTEOXMMHUYECKHE LHUKIBI  DJIEMEHTOB
(yrnepoja, azora). 30HaNBHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoBeuectBO B Ouochepe 3eMiu. AHTPONOrEeHHbIE W3MEHEHHUS B
ouocdepe. ['odanbHBIE IKOJIOTMIECKUE MPOOTEMBI.

Cocy1iiecTBoBaHuE MIPUPOBI u YEJI0BEUYECTBA. CoxpaHnenue
OuopasHooOpa3usi Kak OCHOBa  ycTouumBocTH  Ouocdepsl. OcHoBa
pallMOHAJLHOTO YIPaBJICHUS MPUPOJHBIMU PECYpCaMU M HUX HCIOJIb30BaHHUE.
JlocTixeHus: OMOJIOTUY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpersl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuipl u cxemsl: «llumessie nenmny, «bHUOIEHO3: COCTAaB U CTPYKTYpay,
«IIpupoansie coobmecTBay, «llenu nutanus», «IKojoruyeckas MUPaAMUIA»,
«buocpepa u  dyenoBek», «IDKocHCTEMa UIUPOKOIUCTBEHHOTO  JIECay,
«JKocucTteMa XBOWHOro Jjecay», «buoreHo3 BogoéMay, «ATPOIECHO3»,
«IIpumepHBIE aHTPONOTCHHBIC BO3ACHCTBHS Ha MNPUPOAY», «Baxuewue
MCTOYHUKU 3arpsi3HCHUS] BO3JyXa M TPYHTOBBIX Boia», «llouBa — BakHewias
coctapistomas ouochepb», «DakTopel nerpaganuu mouBy, «llapHUKOBBIN
ahdexr», «DakTOpbl PATMOAKTUBHOTO 3arpsi3HEHHS Ouocdepnl», «OO0mas
CTpyKTypa Ouocheps», «PacnpocTpanenue xu3Hu B Ouochepe», «O30HOBBIN
sKkpaH ouocdepo», «Kpyrosopor yriepona B 6uochepe», «Kpyrosopor azora B
IPUPOIEH.

O6opynoBanue: MoJienb-anTuIuKanusa « TunuyHbeie OMOLEHO3bI», repoapuii
«PactutenpHple  cooOmiecTBa», Kojuiekuuu — «buorieHos»,  «Bpenurenu
BXHEHIINX CEIbCKOXO3AMCTBEHHBIX KYIbTYyp», TepOapuu U  KOJUICKIIUU
pacTEHUI W >KMBOTHBIX, IPUHAJICKAIINE K PA3HBbIM SKOJOTHMUECKUM TpyIIaM
omHoro Buaa, KpacHas xkuura Poccuiickoit ®denepamnuu, H300paKeHUS
OXpaHSAEMbIX BUJIOB PACTEHUI U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
BNUOJIOTMN HA BA30BOM VYPOBHE CPEIHEI'O OBIIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBnuBalOTCs TpeOOBaHUS K pe3yjbTaTaM
OCBOCHHUSI OOYyYaIIIUMHUCA TMPOrpaMM CpeIHero oO0imero oOpa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JTUUHOCTHBIX pE3ylbTaTOB OCBOCHMS Npeamera «buonorus»
BBIZICJICHBI ~ CJCAYIOIIME  COCTaBIISIONIME:  OCO3HaHWE  OOYyYarolUMUCS
POCCHUMCKONW TPaKTAHCKOM HJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO,
CaMOCTOSITEJTbHOCTH U CaMOOTIPENICIICHUIO, HAIMYWE MOTHBAIUU K OOYyUCHHIO
OMoJIOTHH, 11eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM JTUYHOCTH Ha
OCHOBE KIIIOYEBBIX IIEHHOCTEH M HMCTOPUYUECKUX TpaaulIMi  pa3BUTHS
OMOJIOTMYECKOTO  3HAaHMS, TOTOBHOCTh U  CIOCOOHOCTh  OOYYarOUIUXCS
PYKOBOACTBOBATbCS B  CBOEM  JAEATENBHOCTH  II€HHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIIUMH CUCTEME OMOJIOTHYECKOTO O0Opa3OBaHUs, HAJIUYHE
HKOJIOTHYECKOTO TMPAaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LIETU M CTPOUTH
KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MpenMeTa «buonorus» IOCTUTarTCs
B €JMHCTBE Yy4eOHOW M BOCIUTATEIHHOM MESITEIHHOCTH B COOTBETCTBUH C
TPaAULMOHHBIMU POCCUHCKHUMHU COLMOKYJIbTYPHBIMH, HCTOPUYECKUMHU U
TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPUHITHIMUA B OOIIIECTBE NIPABUIAMH U
HOpMaMH TIOBEICHHsI W  CIOCOOCTBYIOT  IpoIleccaM  CaMOIIO3HAHUA,
CaMOBOCIIUTaHUSI U CaMOPa3BUTHS, PA3BUTUS BHYTPEHHEN MO3ULUU JIMYHOCTH,
MaTPUOTH3Ma, YBAXKEHUA K 3aKOHY M IIPAaBONOPANKY, YEIOBEKY Tpyla H
CTapiieMy TIOKOJCHUIO, B3aWMMHOIO YBaXXEHHUS, OCEPEKHOTO OTHOIICHHS K
KYJbTYPHOMY HACJIEAUIO W TPAJAULMUAM MHOTOHAIMOHAIBHOIO HApoJa
Poccuiickoit @enepannu, NpUpoOIe U OKPYKAKOIIEH Cpee.

JIndHOCTHBIE PE3yNbTaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JNOJDKHBI ~ OTpa)XaTh  TOTOBHOCTb U CHOCOOHOCTh  OOyYaroluXcs
PYKOBOJICTBOBAaThCSI C(HOPMUPOBAHHOW BHYTPEHHEW TMO3WIMEH JIHMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpPHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPAJUUMOHHBIM IEHHOCTSIM POCCHIICKOrOo OOIIEeCTBa,
paclIMpeHue >KU3HEHHOrO OINbITa W ONbITa JESATEIbHOCTH B IMPOLECCE



peanu3aii OCHOBHBIX HAIpPaBJICHU BOCHUTATEIBHON MNESITEIHLHOCTH, B TOM
YHUCJIE B YACTH:
1) rpakaaHCKOTro BOCIIUTAHMS

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MUIMM  OOyyaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJI€HA POCCUICKOrO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOSI3aHHOCTEH, YBaKCHHE
3aKOHA Y TIPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JIESITEIBHOCTU MPU CO3AAHUU
y4€OHBIX TTPOCKTOB, PEIICHUN YIECOHBIX U MO3HABATEIbHBIX 33/1a4, BHINOIHEHUN
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTh OMpENEsTh COOCTBEHHYIO IO3HIIMI0 IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

yYMEHHUE YYUTHIBATh B CBOMX JICUCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHS JIIOJICH C pa3HBIMHU YOSKICHUSIMHU, KYyJIbTYPHBIMHU IIECHHOCTSIMU
U COITMAILHBIM TIOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B MPOILIECCE COBMECTHOTO BBIMOJIHEHUSA
y4eOHBIX, TMO3HABATEIBHBIX U HCCIEIOBATEIbCKUX 3aJlad, YBaXUTEIHLHOIO
OTHOIIEHUS] K MHEHHIO OIIMOHEHTOB MpPH OOCYXKIEHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COJIePKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUICKOM IpaK1aHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHUS K CBOEMY HApoly, YyBCTBAa OTBETCTBEHHOCTHU IEPE.
Ponunou, ropmoctu 3a cBOM Kpad, CBOK PoauHy, CBOM S3BIK U KYJBTYPY,
IPOIJIOE U HACTOSIIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIUI0 U NaMATHUKAM
MPUPOJIbI, JOCTHKEHUsIM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
Tpyac,

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUUCKHMX YUYEHBIX B CTAHOBIEHUE U
pa3BUTHE OWOJOTWH, TMOHUMAaHUS 3HAYCHHs OWOJOTHM B TO3HAHWU 3aKOHOB
MIPUPOJBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ujenHas yoexxIEHHOCTb, TOTOBHOCTh K CIIYXEHHIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €ro Cy/p0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEICHNUS;

CIOCOOHOCTh OLICHMBATh CUTYAI[MI0O U MPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;



OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMUTENISIM, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTI'O IIPUHSATHS LIEHHOCTEW CEMENHOU KU3HU B COOTBETCTBUU C
TpaauUUsMU HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOUYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHU;

MOHUMAHHUE HMOIMOHAIBHOTO BO3JACHCTBUS KWUBOW MPUPOABI H €€
IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKCHHUIO B Pa3HBIX BHIaX MCKYCCTBA, CTPEMIICHUE
MPOSIBJISATH KA4€CTBA TBOPUECKON JTUYHOCTH;

5) ¢usnyeckoro BocnuTaHus, (POPMUPOBAHNS KYJILTYPbl 310POBbSI U
IMOIMOHATBLHOTO 0JIArONOJIy YHs:

NMOHUMAHUE W peaju3alus 3J0pOBOTO M 0Oe3omacHOro obpasa KU3HH
(3mopoBoe  mMHUTaHWE, COOJIOJICHHE TUTHECHUYECKUX TPaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHH H OTAbIXa, peryisipHas Quznueckas
aKTUBHOCTB), OEpPEKHOIro, OTBETCTBEHHOTO W KOMIIETCHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3MUECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

NOHUMAHHUE LEHHOCTH TMpPaBWJI WHIWBHUAYAJbHOTO U KOJUIEKTUBHOTO
0e30MacHOr0 TMOBEACHUS B CUTYalUSX, YIPOXKAIOUUX 3J0POBBI0 M KU3HU
JIIOeH;

OCO3HAaHHWE  TMOCHEACTBUA W  HEOPUATHS  BPEAHBIX  MPUBBIUEK
(yrmoTpebieHus aqKoroJisi, HAPKOTHKOB, KypeHHS );

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTHh K AKTHUBHOM NEATEIHLHOCTH TEXHOJIOTHYECKON M COIMAJILHOMU
HaIpPaBJIEHHOCTH, CIIOCOOHOCTH WHULIMUPOBATH, IJIAHUPOBATh u
CaMOCTOSITEJIbHO BBIMIOJIHATH TAKYIO AEATEIbHOCTD;

UHTEpEC K pa3nuuHbiM chepam mpodecCHOHAIBHON JesSTEIbHOCTH,
YMEHHUE COBEPIATh OCO3HAHHBIN BHIOOp OymyIiei mpodeccuu U peain30BbIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

FOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHUI0 W CaMOOOpPa30BAaHUIO Ha
MNPOTSHKEHU U BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11e71ec000pa3HOe OTHOUIEHHWE K MPHUPOJE KAK HUCTOUHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;



MOBBIILIEHUE YPOBHS HKOJOTMYECKOM KyJbTYphl: NPUOOPETEHUE ONBITA
IUIAHUPOBAHUS TOCTYNKOB U OLEHKM HMX BO3MOXHBIX MOCIEICTBUMA IS
OKPYKAIOILIEN CPEBI;

OCO3HaHME II100aJIBHOTO XapakTepa 3KOJIOTMYEeCKUX MpoOjeM U MyTeH ux
pelIeHHUS;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPUOOpETaeMble MPU H3YyYEHUU OMOJIOTUU
3HaHMSI U YMEHHS TpPH pPEHIeHUH MpoOJeM, CBS3aHHBIX C palUOHAIbHBIM
OPUPOIOIONIb30BaHUEM  (COONIOZICHHE TpaBUJ TOBEJIEHUS B  NIPHUPOJE,
HAIpaBJICHHBIX HAa COXPAHEHHE PABHOBECHUS B JKOCHUCTEMAaX, OXPaHy BHJIOB,
IKOCUCTEM, OHOChEpHI);

aKTUBHOE HEMpHUSITUE JACHCTBUM, NPUHOCAIIUMX BpEl OKpYXk arolen
OPUPOJHON cpejie, yMEHUE MPOTHO3UPOBATH HEOJIArONPUATHBIE SKOJIOTHUECKHE
MOCJICJICTBUS MIPEANPUHUMAEMbIX IEUCTBUI U MPEOTBPAIATh UX;

HAJIM4YME Pa3BUTOTO  HKOJOTMYECKOTO  MBIIUICHHS, HIKOJOTHYECKOM
KyJbTYphl, OMNBITA JAESITEILHOCTH AKOJOTHYECKON HANpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B IO3HABATEIbHON, KOMMYHUKATUBHON U COIIMAIbHON
NPAaKTUKE, TOTOBHOCTHM K YYacTHI0O B TPAKTUYECKOW  JEATEIBHOCTU
AKOJIOTUYECKOI HAIlPaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAaKTHKW, OCHOBAHHOT'O Ha JAUajore
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJMKYJIbTYPHOM
MUpE;

COBEPIICHCTBOBAHUE A3bIKOBOW M YUTATEIbCKOW KYJIbTYphl KaK CpEICTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHHe CneluPUKU OUOJIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
(opMUpPOBAaHUU PALMOHATIBLHOTO HAYYHOTO MBIIUIEHUS, CO3JJaHUH LIEJI0CTHOTO
NpeJICTaBICHUs 00 OKPYXAlOIIeM MUpE Kak O €IUHCTBE NMPUPOIbI, YEJIOBEKA U
o0miecTBa, B MO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pPELIeHUH MpodiieM
COXPAaHEHUS IPUPOJTHOIO PAaBHOBECHS;

yO0eXIEHHOCTh B 3HAUMMOCTH OMOJIOTUH JI1 COBPEMEHHON LIMBUIN3ALIUU:
o0ecrnedeHns: HOBOTO YPOBHSI Pa3BUTH MEAMIIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pelaTh pecypcHble MpPOOJIeMbl  pa3BUTHSA
YeJI0OBeUeCTBa, MMOMCKa MyTel BBIXOJa U3 II00aIbHBIX 3KOJOTHUYECKUX MPOOIeM
u obecrieyeHuss Tmepexofa K YCTOWYMBOMY pa3BUTHIO, PAlMOHATIBHOMY
MCIIOJIb30BAaHUIO MPUPOJHBIX PECYpCOB M (POPMHUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;



3aMHTEPECOBAHHOCTh B TMOJIYYCHUM OWOJIOTUYECKUX 3HAHUM B LEIAX
MOBBIIICHUSI OOIIEeH KyIbTYphl, €CTECTBEHHO-HAy4YHON TIpPaMOTHOCTH, KakK
COCTaBHOM  4YacTh  (YHKIMOHAJIBHOW  TPaMOTHOCTH  OOYy4YarolUXcCH,
dbopmMupyemoii npu U3y4eHuu OUOJIOTHH;

NOHUMAHHUE  CYIIHOCTA  METOJIOB  IO3HAHUS, HCIOJB3YEMBIX B
€CTEeCTBEHHBIX HAayKaxX, CIIOCOOHOCTHU MCIOJIb30BaTh MOJy4aeMbIe 3HAHUS IS
aHajau3a U OOBSICHEHUS SIBIICHUM OKPYXAIOIIEro MUpPa U MPOUCXOASAIIUX B HEM
U3MEHEHUN, YMEHUE JelaTh 00OCHOBAHHBIC 3aKIIOUEHUS] HAa OCHOBE HAy4YHBIX
(aKTOB ¥ UMEIOIIUXCS TAHHBIX C HETBI0 MOJYYSHHUS! JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO UCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAITUsX;

OCO3HAHUE IIEHHOCTH HAY4YHOU AESATETbHOCTH, TOTOBHOCTH OCYIIECTBIISTh
MIPOCKTHYIO U UCCIICIOBATEIIBCKYIO JICITEIIbHOCTh HHANBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO U
caM0o00Opa30BaHUI0, K AaKTUBHOMY TOJIYYEHHIO HOBBIX 3HAHUM MO OHMOJIOTHUU B
COOTBETCTBUH C KM3HEHHBIMU IMOTPEOHOCTSIMH.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble  pe3yibTaThl  OCBOCHHS  y4eOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAYMMBIE IS (OPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXKIUCIHUIUTMHAPHBIE  (MEXIpPEIMETHBIE)  OOICHAyYHbBIC
MOHATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHOM KApTHHBI MHUpa M CIECHH(PHUKY
METOJIOB TO3HAHUS, MCIOIB3YEMbIX B €CTECTBEHHBIX Haykax (BEIECTBO,
SHEPrus, SIBJICHUE, MPOIECC, CUCTEMAa, HAy4YHBIM (akT, MPHUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJIeAOBaHWE, HAONIOACHUE, H3MEpPCHHE,
OKCIEPUMEHT U JIPYTHUX), YHUBEPCaJIbHbIC y4aecOHbBIC JICUCTBUS
(mo3HaBaTeNbHBIC, KOMMYHHMKATHBHBIC, PETYISATHBHBIC), OO0ECIICUNBAIONINC
dbopmupoBanue (HYHKIIHMOHAILHOW TPaMOTHOCTH W COIMAJIIBHOW KOMITCTCHIIMHU
0o0ydJaromuxcs, CHOCOOHOCTh OOYyYaloIMXCS  HCIOIb30BaTh  OCBOCHHBIC
MEXKIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS M  YHHUBEPCAIbHBIC
y4eOHbIC IEUCTBHS B TO3HABATEIHLHOMN M COIMATILHOM MPaKTHKE.

MeranpenMeTHbIE PE3yIbTaThl OCBOSHHUS MPOTPAMMBI CPETHETO OOIIero
00pa30BaHus OJDKHBI OTPAXKATh:

OBjajleHe  YHMBEPCAJIBHBIMH  Y4eOHBIMH  NO3HABATEJbHBIMHU
AEeCTBUAMM:

1) 6a30BbIe JJOrHYECKHE JeiiCTBYS:



CaMOCTOSITeIbHO  (OPMYITUPOBATh W AKTyallU3UpOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananuza, cuHTe3a, CpaBHEHHMs, Kiaccupukaiuu, o000IIEeHMs), pPaCKpbIBATh
CMBICI OHWOJIOTMYECKUX TOHATUM (BBIAENSATh MX XapaKTepHbIE MPU3HAKH,
yCTaHABIIMBATh CBSI3U C IPYTUMHU MOHSITUSIMH);

OTIpENENATh LIeNU ACATEILHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JOCTH)KEHUSI, COOTHOCHUTH PE3YJIbTaThl JEATEIbHOCTH C TOCTaBJICHHBIMHU
HEISIMU;

UCIIOJIB30BaTh OHMOJIOTMYECKUE TOHSITHS [JIsi OOBsICHEHUS (DAKTOB U
SIBJICHUW KUBOW IPUPOJIBIL;

CTPOUTH JIOTMYECKUE paACCYX JCHUs (MHIYKTHBHBIE, JCAYKTHUBHBIE, IO
aQHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTU W MPOTHBOPEUHS B paccMaTPUBAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHATh  CXEMHO-MOJIEJbHBIE  CpeJACTBa  JUISl  MPEJACTAaBJICHUS
CYIIIECTBEHHBIX CBSA3EH W OTHOIICHUN B M3y4aeMbIX OHMOJIOTUYECKUX OOBEKTaX,
a TaKkKe TMPOTUBOPEUYHMM pPa3HOrO pPOJia, BBHISBICHHBIX B  Pa3IUYHBIX
MH(GOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaTbIBaTh IUIAH PEIICHUs MTPOOJIEMBI C YUETOM aHaAIN3a UMEIOIINXCS
MaTepUaJbHbIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JE€ATEIBHOCTb, OLIEHUBATh COOTBETCTBHE
PE3YyABTATOB LIEJIAM, OLICHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH;

KOOPJMHUPOBATh M  BBIIOJNHATH pabOTy B YCIOBHUSX PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH >KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUA:

BJIaJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIIBCKOM u MPOCKTHOMN
NESTENBbHOCTH, HABBIKAMHU  pa3pelieHusi mpo0sieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY MOMCKY METOJOB PELICHUS MPAKTUYECKH X
3a/1a4, MPUMEHEHUIO PA3JIMYHbIX METO/IOB MO3HAHUS;

UCIIOJIB30BAaTh PA3JIMYHBIE BUBI JIESITEJIBHOCTH IO IMOJTYYEHHIO HOBOTO
3HAHWSI, €r0 HMHTEPIpEeTAIK, MPEoOpa3oBaHUI0 M MPUMEHEHUI0 B YYEOHBIX
CUTYaIlUsX, B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX U COIMATBHBIX MPOEKTOB;

dbopMupoBaT,  HAy4YHBIA ~ THN  MBIIUJICHUS,  BIAJETh  HAYYHOH
TEPMUHOJIOTHUEH, KITIOUEBBIMU MOHSITUSIMU U METO/IAMU;

CTaBUThb U (POpMYIUpOBaTH COOCTBEHHBIE 3aJauyd B 0OOpa30BaTEIbHOU
NEATENIbHOCTU U KU3HEHHBIX CUTYaIUsX;



BBISBJISATh MPUIUHHO-CIIEACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHUs, HAaXOIUTh apTyMEHTHI JUIsl TOKa3aTeIbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMApaMETPhl U KPUTESPUH PCIICHUS;

aHAM3UPOBATh TOJYYCHHBIE B XOJ€ PEIICHHs 3aJaddl pe3yibTaThl,
KPUTUYECKHA OIIEHWBAaTh WX JOCTOBEPHOCTh, IMPOTHO3HPOBATH H3MEHEHUE B
HOBBIX YCIIOBHSX;

JaBaTh OIICHKY HOBBIM CHUTYaIIUSIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITH ICJICHANPABICHHBIN TTOMCK MEPEHOCa CPEJCTB U CITOCOOOB
JEHCTBUS B TPOPECCUOHATIBHYIO CPEAY;

yYMETh TIEPCHOCUTDH 3HAHUS B MO3HABATEIBHYIO M MPAKTUYCCKYIO 00JIaCcTH
KU3HEEATEITHHOCTH;

yYMETh HHTCTPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, IIPEIJIaraTh OPUTHHAIILHBIC TIOJIXO0/IbI U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ nunpopMmaumeii:

OPUEHTUPOBATHCA B PA3JIMYHBIX HCTOYHUKAX WHOOpPMAIUU (TEKCTE
y4eOHOro  IMOCOOWs, HAy4HO-TIOMYJISAPHOM  JHUTEepaType, OHOJIOTHYCCKUX
CJIOBapsSIX W CIPAaBOYHHMKAaX, KOMITBIOTEPHBIX 0Oa3zax maHHBIX, B MHTepHere),
aHAJIM3UPOBATh WHQPOPMAIUIO PA3IUYHBIX BHUIOB W (GOpPM TpeACTaBICHUS,
KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh U HEMIPOTHBOPEYHBOCTH;

(GopMyTUPOBATE 3aMIPOCHI ¥ MPUMEHSTH PA3IMYHBIE METO/IBI IPU TIOUCKE U
orbope Ouonornyecko uHGOpPMAIMKM, HEOOXOAUMOW JJIS BBITIOJHEHUS
y4eOHBIX 3a]1a4;

NpUOOPETATh OIBIT UCIOIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO  HCIIOIH30BAHUS
Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSATETILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TIpEICTaBICHUS
Oouonornyeckoii wmHbopmanuu (cxeMbl, TpaduKu, gUArpaMMBbl, TaOJUIIbI,
PUCYHKH U IPYTOE€);

UCTIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEJCTBA Mpu paboTe C
Oouonornyeckoil wWHGOpMANMEH: TPUMEHSATh XUMHUYECKHE, (QU3NYECKUE U
MaTeMaTU4YeCKre 3HaKU M CUMBOJBI, (hOpPMYIbI, a00peBHATYPYy, HOMEHKIIATYPY,
UCIIOJI30BaTh M TPEeOoOpa3OBBIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJIQJI€Th  HABBIKAMH  PACMO3HABAHWS ¥ 3alIUTHl  WH(POPMAIINH,
nH(OPMAITMOHHON O€30MaCHOCTH JIMIHOCTH.

OByajieHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH:

1) o6meHue:



OCYIICCTBISITh KOMMYHHKAllMd BO BCeX cdepax IKHU3HU, AaKTUBHO
y4acTBOBAaTh B JUAJOTe WM JUCKYCCHHU IO CYIIECTBY OOCYKIA€MON TEMBI
(yMeHHE 3amaBaTh BOIPOCHI, BBICKA3bIBATh CYKICHUS OTHOCHUTEIBHO
BBITIOJTHEHUS TIPEJIaraeMoi 3aJja4ur, YIUTHIBATh HHTEPECH U COTIIACOBAHHOCTh
MO3UIIUHN APYTUX YIaCTHUKOB JHAJIOTA WU JUCKYCCHH );

pacmo3HaBaTh HeBepOaJbHBIE CpPEJCTBAa OOIICHWS, NMOHMMATh 3HAYCHHE
COIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBCHUS KOH(IMKTHBIX CUTYaIlUMH,
YMETh CMSTYaTh KOH(JIUKTBI U BECTH MTEPETOBOPHI;

BJIQJICTh Pa3IMYHBIMKM CIIOCOOAMU OOIIECHUS W B3aUMOJICHCTBUS, TOHUMATh
HAMEPCHHUS JAPYTUX JIFOACH, TPOSBIATH YBAXHUTCIBHOE OTHOIIECHUE K
co0eceTHUKY U B KOPPEKTHOU (popme (hopMyIrMpoBaTh CBOU BO3PAKCHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PCHHS C UCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI JIeSITEIbHOCTD:

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVNBUAYATbHONH pabOTBI MpPU  PEHICHUH  OHOJOTHYCCKOH  MPOOJIEMBI,
00OCHOBBIBATH HE0OXOIMMOCTh IPUMEHCHUS IPYIIOBBIX bopm
B3aWMO/ICUCTBHUS MIPH PEIICHUN yUeOHON 3aa4H;

BBIOMPATh TEMATHKY W METOJBI COBMECTHBIX NEHCTBUH C Yy4ETOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YJICHA KOJUIEKTHBA;

NPUHAMATh IIeTM  COBMECTHOHW JIEATENBHOCTH, OpPraHU30BBHIBATH U
KOOPJAMHUPOBATh NIEHCTBUS MO €€ MOCTHKEHHIO: COCTaBISTh IUIAH JIEWCTBUH,
pactpeneniaTh pojid ¢ y4éTOM MHEHUH YYacTHHUKOB, OOCYXKIAaTh PE3yJbTaThl
COBMECTHOM pabOTHI;

OIICHWBATh Ka4eCTBO CBOETO BKJIaJa M KAXKIOTO YYaCTHUKAa KOMAHIbI B
OOIIMiA pe3yabTat 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjgaratb HOBBIE MPOEKTHI, OIICHWBATh HJAEH C TO3UIMH HOBHU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETUUECKOE IOBEJACHHE B Pa3IUYHBIX
CUTYaIUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

OBi1ajleHUe YHUBEPCATBHBIMHU PEryJISTHBHBIMHU AeHCTBUAMM:

1) camoopranu3amms:

UCTIOJIb30BaTh OMOJIOTHUYECKHE 3HAHWS JUIsl BBISIBICHUS TPOOJIEeM U HX
pEIICHHS B )KH3HEHHBIX U YUCOHBIX CUTYyaITUsX;

BHIOMpATh HAa OCHOBE OWOJIOTMYECKMX 3HAHWN IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JICHCTBUAX U MOCTYIKAX IO OTHOIICHUIO K KUBOUW TIPUPOJIE,
CBOEMY 37I0POBbBIO M 3JJ0POBBIO OKPYKAIOIIUX;



CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh  ITO3HABATEIBHYIO  JIESITENBHOCTD,
BBISIBJISITh MPOOJIEMBI, CTaBUTh W (POPMYJIHPOBATh COOCTBEHHbIE 337a4d B
00pa3oBaTeIbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITEJIbHO COCTaBJSATh IUJIAaH pEIHICHUs NOpoOJiieMbl €  Yy4ETOM
HMMEIOIIUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUTECHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacliMpATb  paMKM  y4yeOHOro TNpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHUM;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  Opartb
OTBETCTBEHHOCTb 32 PEILLIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIbIT;

CIoCOOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO LIUPOKOW 3PYIAHULIUU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBINIATH CBOW 00pa30BaTENbHBIN U
KyJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalllsIM, BHOCUTh KOPPEKTUBBI B JI€SITEIBHOCTD,
OLIEHUBAaTh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BIAJIeTh HAaBBIKAMU [I03HABATEJIbHOW peQiieKCMM KaK OCO3HaHUS
COBEpIIAEMBIX JEUCTBHUM M MBICIUTENBHBIX IIPOLECCOB, HX PE3YJbTaTOB U
OCHOBaHMM, UCIOIb30BaTh MPUEMBI peIEKCUU Il OLIEHKH CUTYalluu, BbIOOpa
BEPHOT'O pELICHMUS;

YMETh OLEHUBATh PUCKA M CBOEBPEMEHHO IPUHUMATh PELICHUS IO UX
CHU)KCHHIO;

OPUHMMAaTh MOTHBBI W ApPryMEHTBl IPYIMX IIpU aHAIM3€ pPE3yJbTaTOB
NEeSATENbHOCTH;

3) npuHsATHE ce0s1 U APYrUX:

NpUHUMATh ce0sl, MOHUMasi CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHMBBI M ApPryMEHTBl IPYTHX IIPU aHAJIU3€ pPE3yJIbTaTOB
NEeATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C O3UIMU JPYTOro YeJoBeKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO 1o OHOJIOTHH Ha
0a30BOM ypOBHE BKJIIOYAIOT crenupuyueckne sl y4eOHOro mpeameTa
«buonorus» HaydHble 3HAHUS, YMEHHUS U CIIOCOOBI JEHCTBHUI MO OCBOCHHMIO,
UHTEpIpETallMd W NpeoOpa3oBaHUIO 3HAHUM, BUJIBI JIESITEIBHOCTH MO



MOJIYYEHHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUU B Pa3IUYHBIX YYEOHBIX
CUTyallMsiX, a TaKKEe B PEAbHBIX >XU3HEHHBIX CUTYyallUsX, CBSI3aHHBIX C
Oouonorueii. B mporpamMe mnpeaMeTHbIe pe3ynbTaThl MPEACTaBICHBI MO rojam
oOy4eHusl.

[IpeameTHbIe pe3yabTaThl OCBOCHUS yueOHOTO nipeamera «buonorus» ¢ 10
KJlacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCT€ M POJU OWUOJOTUH B CHUCTEME
HAy4YHOTO0 3HAHUSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHON KapTUHBI MUpa U HAYYHOIO MHUPOBO33PEHUS, O BKIIAJEC
POCCUUCKMX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OUOJIOTHH,
(G yHKIIMOHAILHOM TPaMOTHOCTH YEJIOBEKa JIJIsl pelIeHUs )KU3HEHHBIX 3a]1a4;

yYMEHUE PACKPBIBATH COJICP’KaHHE OUMOJOTHYECKUX TEPMUHOB M MOHATHIA:
KU3Hb, KJIETKA, OpraHu3M, MeTabonau3Mm (0OMEeH BEIIECTB M IpEeBpalleHUE
SHEpPruu), TroMeocTa3 (CaMOperysslusl), ypOBHEBas OpraHU3alMs KUBBIX
CUCTEM, CaMOBOCITPOM3BE/ICHUE (penpoayKItus), HAaCJIEICTBEHHOCTD,
WU3MEHUYUBOCTh, POCT U PA3BUTHUE;

yMEHUE Wu3JIaraTb OHOJIOTUYECKUE TEOpUHU (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, ILIEHTpaJbHasi JOTMa MOJEKYJspHON Ouonoruu), 3axoHbl (I.
Mennens, T. Moprana, H. 1. BaBunoBa) u yueHus (o 1ieHTpax MHOTOOOpa3us u
MPOUCXOXKACHUS KYJIbTypHbIX pactreHuid H. WM. BaBwioBa), omnpenensirsb
IPAHUIBI KX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yMEHHE BJIaJIETb METOJAaMHU HAyYHOTO MTO3HAHHUS B OMOJIOTHH: HaOJI0IeHH e
Y ONHMCAHUE KUBBIX CUCTEM, MPOLIECCOB U SIBJICHUI, OPraHU3alns U IPOBEACHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIJBIKEHHWE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXY HCCIEAYEeMBbIMU BEIWYMHAMHU, OOBICHEHHE MOJTYyYEHHBIX
pPE3yIAbTATOB, UCIIOIb30BAHHBIX HAYUYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHHE
JI€JIaTh BBIBOJbI HA OCHOBAHUU IIOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCIATH CYLIECTBEHHBIE ITPU3HAKNA BUPYCOB, KIETOK ITPOKAPUOT
U JyKapuoT, OJHOKJIETOYHBIX WU MHOTOKJIETOYHBIX OPTraHW3MOB, OCOOCHHOCTHU
MPOIIECCOB: OOMEHa BEIIECTB U MPEBPAICHUS YHEPTUHU B KIIeTKe, (DOTOCUHTE3A,
IJIACTHYECKOTO0 M JHEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUIOIOTBOPEHUS, PA3MHOXKEHUSA, WHIWBUYaJbHOTO pa3BUTHA OpraHu3Ma
(oHTOTEHER);

yYMEHHE TPUMEHSTh TIOJYYCHHBIC 3HAHUS TSI OOBSICHEHUS OUOIOTUIECKUX
MIPOLIECCOB U SIBJICHUM, ISl PUHATHS MPAKTUYECKUX PELICHUN B MOBCEIHEBHOM
KU3HU C Ledblo oOecreyeHrs Oe30MacHOCTH CBOETO 3/I0pOBbS M 370POBbS
OKPYXKaIOUIUX JIOJIel, COOJIIOJIEHUSI HOPM TI'PaMOTHOIO TIOBEJEHUS B
OKpY’Karouien NpupoaHoOi cpene, NOHUMaHWe HEOOXOIMMOCTH UCIOJIb30BaHUs



JOCTUKEHUN COBPEMEHHOU OMOJOTMU M OMOTEXHOJIOTHH AJi1 paluOHAIBHOIO
MIPUPOIOTIONH30BAHMS;

yMEHHE pemaTh »JJIEMEHTApHBbIE TEHETUYECKHE 3aJadydl Ha MOHO- H
IUTUOPUIHOE CKpEIIMBaHHUE, CIEIUICHHOE HACJEeIOBAaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBaHUs I MPEeACKa3aHus HACIEJOBAaHNS MPU3HAKOB Y
OpPTraHHU3MOB;

YMEHHE BBINOJIHATH JIA0OPATOPHBIE M MPAKTUUYECKUE pabOThI, COOMI0IATh
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUYECKH OIICHHBAThb W HMHTEPIPETUPOBATH WH(POPMAIUIO
OMOJIOTMYECKOTO CO/CPIKAHMsI, BKIIOUYAIONIYI0 TICEBIAOHAYYHbIC 3HAHHUA U3
pa3IMYHBIX HMCTOYHHUKOB (CpeACTBA MaccoBOil wuH(pOpManuu, Hay4IHO-
HOMYJIIPHBIE MaTepUaibl), STUYECKUE ACTIEKThl COBPEMEHHBIX HCCIEAOBAaHUN B
Ouooruu, MeIUIMHE, OMOTEXHOJIOT HH;

yMEHHE CO37aBaTh COOCTBCHHBIE NHCHMEHHBIE W YCTHBIC COOOIICHHS,
0000mass OuojOorHYecKyrd HH(POpMAIUI0 U3 HECKOJIBKUX HCTOYHHKOB,
TPaMOTHO HCIIOIh30BATh MOHSATHIHBIN anmapat OMOIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11
Kaacce IOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHMM O MeECTe€ M pOJM OMOJOTMH B CHCTEME
HAyYHOI'O 3HAHUS €CTECTBEHHbIX HayK, B (OpPMHpPOBAaHMM COBPEMEHHOU
€CTECTBEHHO-Hay4YHON KapTUHBI MHpPa U HAyYHOI'O MHPOBO33pPEHHUS, O BKIAJE
POCCHUHCKHUX U 3apyOE€XHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOIHH,
(YHKIMOHAJIBHON rPaMOTHOCTH YeJIOBEKA I PEIICHUs KU3HECHHbBIX 33]1a4;

YMEHHE pacKpbIBaTh COJEpKaHHE OMOJIOIMUECKUX TEPMUHOB U MOHSATHI:
BUJ, TONYJSALUs, TEHO(POHI, OHBOJIOLUA, MABWXKYIIHE CHIbl ((aKTOpbI)
ABOJTIOIINH, MIPUCITIOCOOJICHHOCTh OpraHH3MOB, BUJI000pa30BaHME,
9KOJIOTHYeCcKue (PaKTOPbI, FKOCUCTEMA, TPOAYLIEHTHI, KOHCYMEHTHBI, PEIYLICHTHI,
IIETIH IMATAHUS, YKOJOTHUYECKas MupaMuIa, OMoreorneHo3, onocdepa;

YMEHHE Hu3JIaratb OHOJIOTMYECKHE TEOpHH (SBOJIIOLMOHHAS Teopus Y.
JlapBrHa, CHHTETHYECKas TEOpHUS 3BOJIOLMUH), 3aKOHBl U 3aKOHOMEPHOCTHU
(3apoabimieBoro cxoactsa K. M. bapa, uepenoBanus riaBHbIX HaNpaBICHUN U
myTel sBomonmu A. H. CeseprioBa, yuenust o o6mochepe B. 1. Bepuanackoro),
OTIpEENATh TPAHUIIBI X TIPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

yYMEHUE BIa/IeTh METOJaMHU HAYYHOT'O MTO3HAHUS B OMOJIOrUH: HAOII0ACHNE
Y OIMCAHUE JKUBBIX CUCTEM, MPOLIECCOB U SIBICHUHN, OPraHu3allvs U IPOBEIACHHE
OMOJIOrMYECKOTO  JKCIEPUMEHTa, BBIABMIKCHHE  THIIOTE3bl,  BBISBICHHUE
3aBHCHMOCTH MEXJy HMCCIEAyeMbIMU BEIWYMHAMHU, OOBSCHEHUE MOTYYCHHBIX



PE3YNIBTATOB, UCITOJIB30BAaHHBIX HAYYHBIX MOHSATUH, TEOPUH M 3aKOHOB, YMEHHUE
JIeaTh BRIBOJIBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICIATH CYIICCTBEHHBIC MPH3HAKH CTPOCHUS OHOJIOTHYCCKHUX
OOBEKTOB: BWJIOB, MOMYJAIWN, NPOAYICHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTeOIIeHO30B U OIKOCUCTEM, OCOOEHHOCTH TIPOIIECCOB: HACIEACTBECHHON
M3MEHYUBOCTH, €CTECTBEHHOTO otOopa, BUI000pa3oBaHus,
MIPUCTIOCOOJICHHOCTH OPTaHW3MOB, JEUCTBHS DKOJOTHYECKUX (aKTOPOB Ha
OpraHW3MBbl, IIEpEeHOCA BEIIECTB W TOTOKA DJHEPrUM B DKOCHUCTEMaX,
AHTPOTNIOTEHHBIX M3MEHEHUH B JKOCHCTEMaX CBOEH MECTHOCTH, KPyroBOpoTa
BEIECTB U OMOTreOXUMHUYECKHUX IIUKIIOB B Onocdepe;

YMCHHE TIPUMCHSThH TOJYYCHHBIC 3HAHUS JUISI OOBSCHEHUS OMOJIOTMYECKUX
IIPOIIECCOB U SBJICHUM, JUTSI IPUHSITHS IPAKTUICCKUX PEIICHUH B MIOBCETHEBHOU
KU3HU C Leibi0 oOecredeHnss 0e30MacHOCTH CBOETO 3JI0POBbS H 370POBbS
OKPYXXAIOIIUX JIFOACH, COOJIOJEHUS HOPM TPaMOTHOTO TIOBEACHHUS B
OKpYXKarolel MPUPOIHON cpejie, TOHMMaHUue HEOOXOIUMOCTH HCITOJIb30BaHUS
JTOCTHKEHU I COBPEMCHHOM ownosoruu TUTST paIMoOHAIEHOTO
IPHUPOJIOTIOIB30BAHUS;

yMEHHE peliaTh JJeMEHTapHbIe OMOJOTHYECKHE 3aJladd, COCTaBISTh
CXEMBI ITePEHOCa BEIIECTB U YHEPTHH B SKOCHUCTEMaX (IIeTH MTUTAHHUS);

YMEHHE BBITIOJHATH JTaOOPAaTOPHBIE U MPAKTHYECKHE PaOOThI, COOIOIATh
paBuia mpu padbote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTHUYECKH OIICHHBATh W WHTEPIPETUPOBATH WH(POPMAIUIO
OHMOJIOTHYECKOTO COJCPKAHWSI, BKJIFOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3
pa3IMYHBIX HWCTOYHHKOB (CpeIcTBa MaccoBOM wWH(MOpManuu, HAyIHO-
NOMYJIIPHBIE ~ MaTepHallbl), pPacCMaTpUBaTh TJOOAJIBHBIE JKOJIOTHYCCKHE
poOJIeMBbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

yMEHHE CO3/7aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIICHWS,
0000mass OMOJOTHYECKYI0 HH(POpMANUI0 M3 HECKOIbBKHUX HCTOYHHKOB,
IPaMOTHO MCTIOIH30BaTh MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [{OK
1 b 2 :
MONOTHA Kak Hayxa 05 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
2 X 1
MBRIE CHETEMBL 11X Oprantsatius https://m.edsoo.ru/7f41c292
bu6moreka [IOK
X i 1
3 MMHYECKHI COCTaB U CTPOCHUE KIETKH 8 httos://m.edsoo.ru/7f41c292
bu6moreka [IOK
4 HKHSHEACATENEHOCTS KICTKH 0 https://m.edsoo.ru/7f41c292
Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE bubnuoreka [JOK
5 5 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edso0.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
CSCPBEHOC BpAMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME



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

11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB H TeM ¢ poBLIE
Ne i/ P Kourpoububie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS ONOJIOT U 9 1 bubnmorexa LOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuoreka [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PratHSMbL H OKpYRAIoNas cpeia https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa M SKOJIOTHUECKAE CHCTEMBI 9 bubmmorexa LOK
https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
5 P 2
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
. 34 0 2.5

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
uugpoBbie
Nen/m | Tema ypoka Konrpoiasbubie | IlpakTHyeckue op
Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
5 [IpakTnueckas padora Ne 1 1 05 bubnuoreka [JOK
«Mcnonp30BaHNE PA3TMYHBIX METOJIOB ' https://m.edso0.ru/863e6122
MIPU U3YYCHUH OUOJIOTHYECKUX 0OBEKTOBY
3 buonoruueckue cuctemsl, MPOLECCHl U UX 1 bubnuoreka [IOK
HU3y4YCHHE https://m.edso0.ru/863e6564
4 XuMHYECKU coCcTaB KiIeTKH. Boja u 1 bubnuoreka [JOK
MUHEpPaIbHBIE COJIA https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
CTH. LOCTAB 1 CTPOCHHE DETKOB https://m.edso0.ru/863e6b72
DepMeHThl — OUOJIOTUYECKHE
karanu3atopsl. Jlaboparopnas padota Ne 1
. bubmuoreka [JOK
6 «M3yyeHne KaTamuTH4YeCKONH aKTUBHOCTH 1 0.5
https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha MpuMepe aMuIa3bl WK
KaTasas3bl)»
7 Vraesoasl. JInnmael 1 Eubmorexa OK

https://m.edso0.ru/863e6870



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

bubmnoreka [IOK

8 H .AT®
YICICHHOBRIC RHCTOTR https://m.edso0.ru/863e6d5c
9 Hcropus u MeTO1bl U3y4EHHUs KIIETKU. bubnuorexa [JOK
Knerounas teopus https://m.edso0.ru/863e6e88
10 KiteTka Kak 1eJI0CTHAs )KUBas CHCTEMa
CrtpoeHnune dyKapuoTHUYECKON KIIETKH.
Jlaboparopuas pabora Ne 2 «3yduenue
PatopHt b . . bubmmoreka [IOK
CTPOEHUS KJIIETOK PACTEHUH, )KUBOTHBIX,
1 rpuOOB 1 OaKTEpHH 110 MUKPOCKOTIOM Ha 05 hitps://m.ed500.L/863e6T)
P P g P https://m.edsoo0.ru/863e716¢c
TOTOBBIX MUKpOIIpernapaTax u ux
OIIHCAHUE
bu6moreka [IOK
12 06 0
MEH BEIECTE HITH METADOIIEM https://m.edso0.ru/863e766¢
bu6moreka [IOK
13 o . X
OTOCHHTES. ACMOCHITES https://m.edso0.ru/863e7c98
. bu6moreka [IOK
14 2 0
HEPTETHHCCKHH OOMEH https://m.edsoo.ru/863e7aae
KuszHeHHBIN MK KIeTKU. [{enenue
KJeTkr. Muto3. JIaboparopnas padora Ne
15 3 «HabmroaeHne MUTO3a B KIIETKaX 0.5 bubmorexa HOK
g ' https://m.edso0.ru/863e7dc4
KOHYHMKa KOPEIIKa JIyKa Ha TOTOBBIX
MHKpOIIpernapaTax»
16 buocunTes O6enka. Peakuus MmaTpuyHOTO bubmuoreka [JOK
CHUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 T —0 0
PATCIBII HOCHHTES bea https://m.edso0.ru/863e796e
18 Hexnerounsle (hopMbl )KU3HU — BUPYCHI bubnuorexa [IOK



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

https://m.edso0.ru/863e7540

bu6mmoreka [{OK

19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bubnuorexa [JOK
20 Meitos https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kietok. OmnonotBopenue. JlaboparopHas
21 pabota Ne 4 «M3yueHue cTpoeHust 0.5 brbmmorexa [OK
https://m.edso0.ru/863e81b6
MTOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»
22 NnnuBuayanbHOe pa3BUTHE OPraHU3MOB bubmmorera LOK
https://m.edso0.ru/863e8436
23 I'eneTnka — Hayka 0 HaCIEICTBEHHOCTH U bubnuoreka [IOK
W3MEHYUBOCTH https://m.edso0.ru/863e862
3aKOHOMEPHOCTH HACJIeI0BAaHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmorexa [OK
https://m.edso0.ru/863e8878
CKpeIllUBaHHE
o5 JlurnOpuHoe CKpeIuBaHue. 3aKOH bubnuoreka [JOK
HE3aBUCHUMOI'0 HACJEJOBAHUS TPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HaclleZJOBaHUE MTPU3HAKOB.
JlaboparopHas pabota Ne 5 «3yueHue
26 PE3yIbTaTOB MOHOTUOPUTHOTO U 05 bubnuoreka [JOK
JUTUOPUTHOTO CKPEUIUBAHUS Y https://m.edso0.ru/863e8c60
Ip030(hUIIBl HA TOTOBBIX
MUKpOTpernaparax»
27 I'eneTuka nmoma. HacaemoBanue bu6mmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IIPHU3HAKOB, CUCIVICHHBIX C ITIOJIOM

https://m.edso0.ru/863e8c60

N3menunBocTh. Henacnencrsennas

M3MEHUUBOCTb. JlaboparopHas paboTa Ne

28 6. zydyenne MoauduKamOHHO N 1 05 bubnuotexa [JOK
U3MEHYUBOCTH, IOCTPOCHHE https://m.edsoo.ru/863e8efe
BApUAIIMOHHOTO Psijia ¥ BapHAIIMOHHON
KpHBOW»

HacnencrBeHHasi "BMEHYMBOCTb.

29 JlabopaTtopHnast pabota Ne 7. «AHanm3 1 05 bubnuotexa [JOK
MyTalui y Jpo30(uibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHKpOIIpenapaTax»

bu6moreka [IOK

30 Peneriica ueropexa 1 https://m.edso0.ru/863e8d78
PeseprubIit ypok. O6001IEHNE TIO TEME

31 «HacencTBeHHOCTh U N3MEHUYUBOCTH 1
OpPraHU3MOB»

bu6mmoreka [JOK

32 Cenekiuns Kak Hayka i npotece 1 https://m.edso0.ru/863e9214

33 MeToabl 1 JOCTHXKEHUS CETICKIIMT 1 bubnuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214

34 buoTexHosorus kak orpacip 1 bubnuoreka [JOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoxa Konrpoabubie | IlpakTnueckue HppoEKic
Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIBI €€ U3yUeHUs 1 bubnmorexa LOK
https://m.edsoo.ru/863ea20e
9 WcTopus pa3BuTHs npeacraBiieHuii 00 1 bubnuoreka [JOK
SBOJTIOITHHA https://m.eds00.ru/863e9570
bu6moreka [IOK
3 Miripoososrotus 1 https://m.edsoo.ru/863e9cle
[Tomynsimus kKak aIeMeHTapHasi eTuHUIA
4 BH/Ia U dBoJtonnu. JlabopaTopHas pabora 1 05 bubnuoreka [IOK
Neo 1 «CpaBHeHuUEe BUAOB 1O https://m.edso0.ru/863e99c6
MOP(OJIOrHIECKOMY KPUTEPHUIOH»
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpBI) FBOJIOLUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp U €ro hopMbI 1 htts://m.edso0.ru/863e9edo
Pe3ynbratel 3BomIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
BHUI000pa3oBanue. JlabopaTopHas paborta bubnuoreka [JOK
7 1 0.5
Ne 2 «Onncanue nmpucrnocoOIeHHOCTH https://m.edsoo.ru/863e9fde
OpraHu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
8 HanpasiieHus u myTH MakpO3BOJIIOLIMH 1 bubnuorexa [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

https://m.edsoo.ru/863e9cle

9 HeobOpaTumocTs 3BOITIONINAN
10 WcTopus xu3Hu Ha 3emiie U METObI €€
H3y4YeHUS
11 ['MnoTe3bl NPONCXOXKIACHUS KU3HHU HA bubnuorexa [JOK
3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3HM Ha 3emMIie 1o spam U bubnuotexa [JOK
epuoaam https://m.edsoo.ru/863eat6be
OCHOBHBIE ATArbI YBOJTIOIUN
PacCTUTEIBHOTO U JKHBOTHOTO MHPA. Bu6morexa [OK
13 [TpakTuaeckas padora Ne 1 ((HSZ"I@HI/I@ 0.5 httos://m.edsoo.ru/863eaghe
HCKOTIAeMBIX OCTAaTKOB PACTCHHUH U
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHas cucTemMa OpraHn4ecKoro bubnuoreka [IOK
MHpa https://m.edsoo.ru/863ea48e
bubnuoreka [IOK
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) httos://m.e dsogru 18636aC2C
16 JBwxyimue cuitbl (hakTopsbl) bubnuoreka [JOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaIMU IBOJIOLUHU YEJIOBEKA
18 YenoBeyeckue packl U MPUPOTHBIC bubnuoreka [JOK
aJanTalyM 4eJIoBEKa https://m.edsoo.ru/863eaea2
PesepBHblit ypok. O6001IeHHE 110 TEME
19 «BO3HUKHOBEHUE U Pa3BUTHE KU3HU HA
3emie»
20 DKoJIorus Kak HayKa



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

21

Cpenbl 0OUTaHUS U SKOJIOTHYECKUE

bubmuoreka [IOK

(dakTopsl https://m.edsoo.ru/863eafec
Abunotnueckue pakropsl. JlaboparopHas
pabota Ne 3. «Mopdooruaeckue
29 OCOOCHHOCTH PAaCTECHHUH U3 Pa3HBIX MECT 05 bubnuorexa [JOK
oburtanus». JlaboparopHas padora Ne 4. https://m.edsoo.ru/863eb10e
«BrusiHUE cBETa HA POCT U PA3BUTHE
YEpPEHKOB KOJIEyCa
bu6moreka [IOK
23 buotnieckue gaxropt https://m.edso0.ru/863eb348
OKOJIOTUYECKHE XapaKTEPUCTUKH
24 nonyssinud. [Ipaktudeckas padora Ne 2 05
«[ToacY€T MIOTHOCTH MOMYISALUN pa3HBIX
BHUJIOB PACTECHHI»
bu6moreka [IOK
25 Coo0mecTBa OpraHu3MoB — OHOIIEHO3 httos://m.edsoo.ru/863eba6a
bu6mmoreka [JOK
26 DKOJIOTHYECKHE CUCTEMBI (3KOCHCTEMBI) httos://m.edsoo.ru/863ebA46a
OcHoBHBIE TIOKa3aTeNIN SKOCUCTEMBI.
27 DxoJstornueckue nupamuapl. CBoCTBa bubnnorexa [JOK
https://m.edsoo.ru/863eb5fa
skocucteM. CyKieccus
28 [TpupoaHBIE YIKOCUCTEMBI
29 AHTPOTIOT€HHBIE IKOCUCTEMBI
30 buocdepa — rnodanbHas sKocucTEMa bubnuoreka [IOK
3emin https://m.edsoo.ru/863ebb5e
bu6mmoreka [JOK
31 3aKOHOMEPHOCTH CYILIECTBOBAHHUS

https://m.edso0.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

ouocdepsr

32 YenosevecTBo B bnochepe 3emin 1
33 CocytiecTBoBaHUE MTPUPOIBI U 1 bubnuorexa [JOK
YeJ0Be4ecTBa https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O600111€HNE TEMBI 1
«Coo0111ecTBa U SKOJOTUYECKUE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I1O 34 95

[TPOTPAMME



https://m.edsoo.ru/863eba1e




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

CpopMHUPOBAHHOCTH 3HAHUM O MECTE W POJIM OMOJIOTUM B CHUCTEME
HAayyHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUpPOBaAHUU
COBPEMEHHON €CTECTBEHHO-HAyYHON KAPTUHBI MHpPA M HAYYHOTO
MHPOBO33PEHHUS; O BKJIAJE€ POCCUMCKHX U 3apYOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTHH; (YHKIIMOHAJIBHOM IpaMOTHOCTH

YCJIOBCKA I PCIICHHUA JKU3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEp)KaHHE OHOJOTMYECKHX TEPMHHOB H
TOHSATHN: KU3Hb, KJIETKA, OPTaHU3M; MeTa00I13M (0OMEH BEIIECTB
Y TIPEBPAIEHNE YPHEPTHH ), TOMEOCTa3 (CaMOPETYIISAIHs), YDOBHEBAs
OpraHu3anus AKHUBBIX CHUCTEM, CaMOBOCIIPOU3BEICHNE
(penponykumsi), HACJIEICTBEHHOCTb, W3MEHYMBOCTh, POCT |

pa3BUTHE

YMeHune  u3naratb  OWOJIOTHYECKHE  TEOpuM  (KJIETOYHas,
XpOMOCOMHasi, MyTanimoHHas), 3akoHbl (I'. Mennens, T. Moprana,
H.W. BaBumoBa) u yueHus (0 IEHTpax MHOTOOOpasus u
MPOUCXOXKACHHUST  KyJIbTypHbIX pacteHudd H.M.  BaBwmiosa),

OIPCACIIATh I'PaHUIBI UX IPUMCHHUMOCTHU K )KMBBIM CUCTEMaM

VYmenune BJIaACTb MCETOAAMH HAYYHOI'O IIO3HAHHA B OuoJIorun
(Ha6J'IIOI[eHI/Ie U OIIMCAaHHUC KUBLIX CHUCTCM, IIPOLCCCOB U HBHCHHﬁ;
OopraHu3anvsa W IIPOBCIACHUC OHOJIOrUYECKOI0 OKCIICpUMCHTA,
BBIABHKCHHUC TUIIOTE3bI, BBISIBJICHHC 3aBUCHUMOCTH MCKIY
HCCIICAYCMBbIMHU BCINYMHaMH, 00BsICHEHHE IMNOJTYYCHHBIX
pPe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHHTI/Iﬁ, Teopnﬁ u
3dKOHOB; YMCHHC JCJIaTb BbBIBOAbI HAa OCHOBAHHU IIOJTYUCHHBIX

pE3yNbTaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIICTIATH CYHICCTBCHHBIC TIPU3HAKHW BUPYCOB, KIICTOK
IMPOKAapUOT H DJOYKApPUOT, OIAHOKIICTOYHBIX W MHOTOKJIICTOYHBIX
OpraHnu3MOB; 0COOCHHOCTHU mpoucccoB oOMeHa BCIICCTB H

IpeBpaliCHus SHCPTUU B KIICTKE, (I)OTOCI/IHTGSa, NIaCTHYCCKOIO U




SHEPreTHYEeCKOT0 OOMEHa, XEMOCHHTE3a, MHUTO3a, Meio03a,
OHHOI[OTBOpeHI/ISI, pa3MHO)KeHI/I$I, I/IHI[I/IBI/II[yaJILHOFO paSBI/ITI/IH

opraHu3Ma (OHTOT€HE3)

YMeHne TpUMEHSATh TOJyYeHHbIE 3HAaHUS ISl  OOBSICHEHUS
OMOJIOTMYECKUX  IPOLIECCOB W SIBJICHUN, Ui TNPUHATUSA
IPAaKTUYECKUX PEIICHWH B IIOBCEAHEBHOM JKM3HH B LEIAX
oOecrieyeHnss 0E30MAaCHOCTH CBOETO 3JI0POBbSI W 3JI0POBBS
OKPYKAIOILKX JIF0/IeH, COOIOEHHUSI HOPM I'PaMOTHOTO TIOBE/ICHUS B
OKpYXalollled MPUPOIAHOU cpene; MOHUMaHHUE HEOOXOIUMOCTH
WCIIOJIb30BAHUS  JIOCTW)KEHUH  COBpEMEHHOM  Ouonorun

OMOTEXHOJIOT U JUIsl pallMOHATIBHOTO MTPUPOI0TIOIb30BaAHUS

YMeHue pemath dJIeMEHTapHbIE TEeHETUYECKUE 3a7aud Ha MOHO- H
JTUTHOPUTHOE CKpEIIuBaHue, CIIEIJIECHHOE  HacleJ0BaHuE;
COCTaBJSITh  CXEMBl ~ MOHOTHOPHIHOTO  CKpEIIWBAaHMS IS

IpeACKa3saHuA HACJICAOBAHUA IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJNHATH J1a0OpaTOpHbIE U TMpaKTUYecKHe padoThl,
cobOmoaTh TpaBuia Mpu paboTe ¢ y4eOHBIM U J1aOOpPaTOPHBIM

000py1I0BaHHEM

YMeHue - KpUTHYECKHM  OLIGHMBaTb M HHTEPIPETHPOBATH
WHPOpMAIIUIO  OMOJIOTHYECKOTO  COJCPKAHUs, BKIFOYAIOIIYIO
TICeBJIOHAYYHbIE 3HAHUS W3 Pa3Iu4HbBIX HCcTOYHMKOB (CMU,
HAy4YHO-TIOMYJISIPHBIE MaTepuabl); ATHYECKUE aCIeKThI
COBPEMEHHBIX  HCCIEAOBaHUW B  OHOJOTUH,  MEIUIIMHE,

OMOTEXHOIOT MU

10

YMmeHue co3naBaTh COOCTBEHHBIC IHMCBMEHHBICE U YCTHBIC
coobmienus, 0000mas OHOJOTHMYECKyl0  HMHPOpMALUIO U3
HECKOJIBKUX HCTOYHHKOB, I'DAMOTHO HCIIOJIb30BaTh IMOHATHHHBIN

alrapar ouoJsoruu

11 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o0ero 0opa3oBaHus

1

C(l)OpMI/IpOBaHHOCTB 3HaHUM O MECTE U poiin OHOJIOTUH B CHUCTEME

HAaydYHOTO 3HaHHA CCTCCTBCHHBIX HAYK, B (bOpMI/IpOBaHI/II/I




COBPEMEHHOM €CTECTBEHHO-HAY4YHOH KapTHHBI MHUpa U HAy4YHOTO
MHUPOBO33PEHHUS; O BKIAJE POCCHUICKMX M 3apyOCKHBIX Y4YEHBIX-
OMOJIOTOB B pa3BUTHE OHOJIOTWH; (YHKIMOHATHHOW I'PAaMOTHOCTH

YCJIOBCKA IJId PCIICHHUA JKU3HCHHBIX 3aJ1a4

YMeHHne pacKpblBaTh COJAEpPXKAHUE OMOJIOTMYECKHMX TEPMUHOB M
NOHATHI: BUJI, TOMYJISIINSA, TEHO(POH]I, SBOJIIOIUS, TBHKYILIUE CHIIBI
(dakTOophl)  DBOJIONHH,  MPUCIOCOOJIECHHOCTH  OPTaHU3MOB,
BUJI000pa30BaHUEe,  DKOJIOTMYECKHE  (PAaKTOpbl,  IKOCHUCTEMA,
MPOIYIEHTBI,  KOHCYMEHTBI,  pPEAYIEHThI, IeNu  MUTaHu,

9KOJIOTUYECKasi MUpaMuaa, OuoreoreHo3, onocdepa

YMeHnue uznaratb OMOJIOrHYECKHE TEOpUH (IBOJIIOLMOHHAS TEOPHUS
Y. JlapBuHa, CHHTETHYECKass TEOPHsl DSBOJIIOLMHU), 3aKOHBI H
3aKOHOMepHOCTH  (3apoaplmieBoro  cxoictBa K.M.  Boapa,
YepeIOBAHMS TIJIABHBIX HAIpaBJIe€HUW M myTed s3Bosronuu A.H.
CeseprioBa, yuenust o o6mochepe B.M. Bepnanackoro), onpenensirsb

T'paHUIblI UX MIPUMEHUMOCTH K ) KUBBIM CUCTEMaM

YMeHne BiIaAeTh METOJAMH HAyYHOTO TIIO3HAHHWS B OWOJIOTHU
(HaOmroIeHNe M OMMCAHUE JKUBBIX CHUCTEM, MPOIIECCOB U SBICHUIA;
OpraHu3aisi ¢ TPOBEACHHE OHOJOTHYECKOTO OSKCIICPUMEHTA,
BBIJIBIDKCHUE  THIOTE3bl;  BBIABICHHE  3aBUCHMOCTH  MEXIY
HCCIIEAyEeMbIMU BEJIUYUHAMH, 00BsICHEHHE TTOJTY9CHHBIX
pe3ylbTaTOB, WCIIOJB30BAHHBIX HAyYHBIX IIOHATHH, TEOPUH U
3aKOHOB; YMEHHE JieJlaTh BBIBOJBI HAa OCHOBAHHUM IOJIYYCHHBIX

pe3ynbTaToOB)

VYmenune BBIACIATD CYHICCTBECHHBIC IMPHU3HAKH CTPOCHHUA
OHOJIOTHYECKUX OOBEKTOB: BHIOB, nonynﬂunﬁ, IpoaAyLCHTOB,
KOHCYMCHTOB, PEAYLICHTOB, 6I/IOFGOI_I6HO3OB u OKOCHUCTEM,
0COOEHHOCTHU IIpoueccoB HaCHCHCTBCHHOﬁ HNU3MCHYHNBOCTHU,
CCTCCTBCHHOI'O 0T6opa, BI/II[006pa3OBaHI/I$I, HpI/ICHOCO6J'IeHHOCTI/I
OPraHu3smos, JICUCTBUS SKOJOTMYECKHUX Q)aKTOPOB Ha OpraHuU3MBblI,
IIepeHoCa  BCIICCTB u INOTOKa JSHCPrun B OKOCHCTCMaAX,
AHTPOIIOTCHHBIX H3MEHEHMI B DJKOCHCTEMax CBOEH MCCTHOCTH,

KpYroBopoTa BCIIECTB U OMOreOXUMHUECKUX IMUKJIOB B 61/100(1)epe

YMmenue INPUMCHATb IIOJYYCHHBIC 3HAHUA  JIA O0OBSICHEHUS
OMOJIOTHUYECKUX mpoueccoB u HBHGHHﬁ, JJIA IMPUHATHSA

MPaKTUICCKUX peI_HeHI/Iﬁ B MOBCEIHEBHOM JKHM3HH B ILEIIX




obecrieyeHnss OE€30MACHOCTH CBOETO  3/I0POBbSI M 3JI0POBbS
OKPY)KAIOIINX JIFO/ICH, COOIIOICHNSI HOPM TPaMOTHOTO TIOBE/ICHHS B
OKpYKaIlel MPUPOJHON Cpele; TMOHMMaHWE HEoOXO0IMMOCTH
HCIIOJIb30BaHUA IIOCTI/DKGHI/Iﬁ COBpCMeHHOI;'I ouooTHN JIIs

palroOHAJIbHOI'O NPUPOAOITIOJIB30BaAHUS

YMeHue  pemarb  3J€MEHTapHble  OWOJIOTWYECKHE  3aJayH,
COCTaBJISITh CXEMbI MEPEHOCA BEUIECTB W SHEPTHU B IKOCUCTEMAX

(uenu nmuTaHuUsA)

YMeHue BBINOJNHATH J1a0OpaTOpHbIE U TpakTUYEeCKHe padoThl,
coOnroAaTh mpaBuia Nnpu padbote ¢ yd4eOHbIM M Ja0OPATOPHBIM

000py1I0BaHHEM

YMeHHe  KpUTMYECKM  OLEHHMBATh W HHTEPHPETHPOBATH
HHOOpMALMI0  OMOJIOTMYECKOTO  COAEPXKaHUs,  BKIIOYAIOLIYIO
MICEBJIOHAYYHbIE 3HAHHUA W3 pa3IUMuHbIX HcTouHHKOB (CMU,
Hay4YyHO-TIOMYJISIPHBIE MaTepuajbl); paccMaTpuBaTh IJI0OAJIbHBIE
9KOJIOTHYECKHE MpOOJIeMbl COBPEMEHHOCTH, (OpPMUPOBATH IO

OTHOIICHHIO K HUM CO6CTBCHHYIO O33N U0

10

YMenue co3maBath COOCTBEHHBIC IUCHBbMEHHBICE U YCTHBIC
cooOmienus, o0000mas Ouosjormdyeckyro  uHopManuo U3
HECKOJIbKUX HWCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh TMOHSTHHHBIN

amnmapaT OMoJIoTUH




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

buonorus kak Hayka

1.1

buonorus — nHayka o xuBoil mpupoze. Ponb Ouonoruum B (GopMHpOBaHUN

COBPEMEHHOM HaydHOU KapTHUHBI Mupa. CrucTeMa OMOJIOTMYeCKUX HAYK

1.2

MeTo1bl TO3HAHUS KUBOUM PUPOIbl (HAOIIOAEHNE, SKCIIEPUMEHT, ONKCaHuE,
U3MEpeHue, Kiaccu(ukanus, MOIECIUPOBaHHE, CTaTUCTHYECKass 0oOpaboTka

JTAHHBIX)

JKuBrIle cucTeMBI 1 HX opraHusanusa

2.1

XKusble cuctemsl (OMOCHCTEMBI) Kak IpeaMeT uzyueHus 6uonoruu. CBoiicTBa

OMOCHCTEM M UX pazHOoOOpasue

2.2

YpoBHU opraHu3anuu OMOCUCTEM: MOJIEKYJISIPHO-TCHETHYECKUH, KICTOUHBIMH,

OpraHW3MEHHBIN, TOMY/ISIIMOHHO -BUI0OBOH, SKOCHCTEMHBIN, OMOCEpHBIN

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

3.1

XUMUYECKUN COCTaB KJIETKH. XHUMHYECKUE HIIEMEHTHI: MaKpOAJIEMEHTBHI,
MHKpOd3JeMeHThl. Boma u MuHepanbHble BemiecTBa. DyHKIMH BOABI H

MHUHEPAJIBbHBIX BEIICCTB B KIICTKEC. Hozmep;xaHHe OCMOTHYECKOI'0 OanaHca

3.2

Benku. CoctaB U cTpocHHE OCIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OCIIKOB.
HesamenuMble ¥ 3aMEHHMMBbIE AMHHOKHCIOTHI. AMHMHOKHMCIOTHBIA COCTaB.
YPOBHH CTPYKTYpBI OCITKOBOM MOJICKYIIbI (TICpBHYHAS, BTOPUYHAS, TPCTHYHAS
Y YeTBEPTHYHAS CTPYKTypa). XMMHUYECKUE CBOWCTBA OeiKoB. bronornyeckue
GbyHKIMH OENKOB.

depmeHThI — OroJlornueckne KaTanu3aTtopbl. CTpoeHue pepMeHTa: aKTUBHBIN
ueHTp, cyoctpatHas cnerubudnocts. Kodepmentsl. Butamunbl. OTnuyus

(I)epMeHTOB OT HCOPTaHNUYCCKUX KATaJIN3aTOPOB

3.3

VYraeBonapl: MoOHOcaxapuabl  (TJrOKo3a, pubo3a M J1€30KCHpu03a),
aMcaxapuibpl (caxaposa, JIakTo3a) M IoJMcaxapuibl (Kpaxmaln, TJIMKOTEH,
LeIr0103a). buonornueckue pyHKIMM YTIeBOIOB.

Jiunuasl:  TpUDIMLEpUIB, cTepouabl, ¢ochonunuasl. ['uapodunabHoO-

rusipooOHble cBoicTBa. buonoruueckue ¢ynkiumu aunuaoB. CpaBHeHHE




YrJjieBo10B, OCJIKOB H JIMIIUI0B KaK UCTOYHHUKOB SHCPIUuu

3.4

Hykneunosele xucnorsl: JHK wu PHK. Hyxneoruasr — MOHOMeEpBI
HYKIeMHOBBIX KucioT. Ctpoenne u ¢ynknun IHK. Crpoenue u dyHKumm
PHK. AT®: cTtpoenue u pyHKIMH

3.5

Hwuronorusa — Hayka o kierke. Knetounas Teopust. MeToapl U3ydeHUs KIETOK

3.6

Knetka kak nenoctHas xuBas cuctema. OO0IMe Npu3Haky KIETOK: 3aMKHYTas
HapyxHas MmemOpana, monekynsl JIHK kak renermueckuil anmapar, cucrema

cUHTEe3a OeJIka

3.7

Tunel kieTrok: sykapuoTHUeckas U Mpokapuotuueckas. OcoOEHHOCTH
CTpOEHHUSl MpOKapuoTHyecKkol kieTku. Kierounas creHka OakTepwuii.
Crpoenue sykapuoTHueckod KiaeTku. OCHOBHBIE OTJIMYUS PACTUTENILHOM,

KUBOTHOM M IpUOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs CTEHKA, TIMKOKAIMKC, WX
¢dbyaknuu. [Inasmarnueckas memOpaHna, €€ cBoiictBa u ¢yHkmun. [{uTormazma
u e€ opraoupl. OqHOMEMOpPaHHBIE OPTaHOUIBI KIETKHU: YHI0TUIa3MaTHIeCKast
cetb (OIIC), ammapat T'ombmxu, nu3ocombl. [lomyaBTOHOMHBIE OpPTaHOU/IBI
KJIETKH: MUTOXOHJPUH, Iu1acTuipl. [IporcxokaeHne MUTOXOHIPUMA U TUTACTUL.
Buaer mnactua. HememOpaHHBIE OpraHOUABI KJICTKH: PHOOCOMBI, KJIETOUHBIN

LEHTpP, PECHUYKH, KI'yTUKH. DYHKIUN OPraHOMI0B KIETKU. BritoueHus

3.9

Anpo — perymstopHbiii 11eHTp KieTKu. CTpoeHHe smpa: siaepHas 000JI0YKa,

KapuoIiuiasmMa, XpOMaTuH, AAPbIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIIIECTB B KIICTKE

}KI/ISHGIIGHTCJ'IBHOCTI) KIICTKHU

4.1

OOMeH BelecTB, WM METa00IM3M. ACCUMUIIALINS (TUIACTUYECKU 0OMEH) 1
JTMCCUMWIALUS (JHEPreTHYECKHA 0OMEH) — JIBE€ CTOPOHBI €IMHOTO ITIpoliecca
Metabonmu3Ma. Tumbel oOMEHa BelIeCTB: aBTOTPO(HBIA M TeTEPOTPOQHBIM.

Ponb ¢pepmenToB B 0OMEHE BEUIECTB U MPEBPALIEHUH SHEPTUU B KIIETKE

4.2

®ortocunre3. CBeroBas U TemHOBas (a3pl (Qorocunre3a. Peakiuu
dotocunTesza. DPeKkTuBHOCTh (OTOCHUHTE3a. 3HaYeHHE (HOTOCUHTE3a IS
KU3HU Ha 3emie. BrusHue ycrmoBuil cpeabl Ha (OTOCHHTE3 U CIOCOOBI
TIOBBIIIEHUS €r0 MPOJAYKTUBHOCTU Y KYIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3UPYoIIie O0akTepuu. 3HAUeHHEe XEMOCHHTE3a JUIs

JKA3HM Ha 3emiie

4.3

3HepreTI/I‘{eCKI/Iﬁ OOMEH B KJICTKE. Pacmiennnenne BCIICCTB, BBIJACICHHUC H

AKKYMYJIIMPOBAHUEC OHCPIruM B KIICTKE. OTalbl OHEPTCTUYCCKOTO oOMeHa.




I'mukosns. bpoxenue u ero Buapl. KuciopoaHoe OKUCIEHUE, MU KIETOYHOE

npixanue. DPPeKTHBHOCT IHEPTETUIECKOT0 0OMEeHa

4.4

Peakium  marpuuHoro cuHTe3a. ['eHermueckas wuH(popmanus u JIHK.
Peanuzamus renernueckoin nHpopmanuu B KieTke. [ eHeTHUECKHil KO U €ro
corictBa. Tpanckpunuusa — wMarpuunblii cuHTe3 PHK. Tpancmamms —
ouocunres Oenka. KogupoBanne amuHOkuCIOT. Ponbs pubocom B OnocuHTe3€

Oenka

4.5

Heknerounsie Gopmbl xku3Hu — Bupycsl. Mcropust oTkpsiTus Bupycosn (J.U.
WBanoBckuit). OcCoOEHHOCTH CTPOEHUS M JKU3HEIESATEIIbHOCTH BHUPYCOB.
bakrepnodaru. bonesnu pacreHuii, KUBOTHBIX M YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynozeduumra yenoBeka (BUY) — Bo3Oynutens
CIT1a. [TpodunakTuka pacmpoCTpaHEHHUsI BUPYCHBIX 3a00JIeBaHUI

PasMHOkeHME 1 MTHANBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Kierounsrii mmkm, WM >KM3HEHHBIM UK KJIeTKUd. MHTepdaza u MHTO3.
[Ipoueccel, nporekaromue B nHTepdase. Perumkanus — peakiyus MaTpUIHOTO
cunte3a JJHK. Crtpoenue xpomocom. XpoMOCOMHBIM HabOp — KapUOTHIL.
JIMTIOMIHBIH M TaIIOWJAHBIA ~ XpPOMOCOMHBIE HAOOpbhl.  XpOMAaTH/IBI.
[uTonornyeckue OCHOBBI PAa3MHOKEHHS U WHIUBUAYAIBHOTO Pa3BUTHS
OpraHu3MOB.

Henenue kierkn — muto3. Ctagun mutosa. [Ipoueccsl, mpoucxoasuiye Ha

Pa3HBIX CTAAUAX MUTO3A. bromornueckuii CMBICII MUTO3a

5.2

(DOpMBI PAa3MHOKCHHUA OPTraHU3MOB! OecIioJioe U IMOJIOBOE. BI/II[BI 0ecIo0JI0ro
Pa3SMHOXCHUA: ACJICHUC HAJABOC, IMOYKOBAHUC OAHO- W MHOI'OKJIICTOYHBIX,
cnopoo6pa30BaHHe, BCIrcTaTuBHOC Pa3MHOKECHHUCE. I/ICKYCCTBGHHOG

KIIOHUPOBAHUE OPraHU3MOB, €0 3HAUYCHUEC NJIA CCIICKIIUU

5.3

[TonoBoe pa3sMHOKEHHE, €r0 OTIIMYUS OT OECIIOJIOTO.
Meiio3. Craguu meiosza. Ilporieccel, mpoucxondiiye Ha CTaausx Meiosa.
[ToBenenue xpomocom B Meito3e. Kpoccunrosep. buonornueckuii cMbici U

3HAUCHHUE Meiio3a

5.4

I'ameTorenes — mponecc 06p330BaHI/IH IMOJIOBBIX KIICTOK Yy JKUBOTHBIX.
IlonoBeie JKEnE3bl: CEMEHHUKH MU SUYHHUKH. O6p830BaHI/IC U Ppa3BUTUC
ITOJIOBBIX KIJICTOK — raMcT (cnepMaTo301/m, HﬁHeKﬂeTKa) — CIICPMATOI'CHE3 U
OOI'CHEC3. OcobeHHOCTH CTPOCHUA SIULIEKIETOK | CIICpMAaTO30U0B.

Onnopoteopenue. Ilaprenorenes

5.5

NunuBuayanbHoe  pasBuTHE (OHTOTEHE3). OMOpUOHATBHOE  pa3BUTHE

(oMOpuorene3). Jrtanbl AMOPUOHAIBHOIO PA3BUTHS Yy IMO3BOHOYHBIX




KUBOTHBIX: JpOoOJieHHe, TacTpyisiius, opraHorenes. I[locTamOproHaibHOE
pazButHe. TuIBI NOCTAIMOPHUOHAIBHOTO pa3BUTHUA: TMPAMOE, HENPSIMOe
(muunHouHOE). BrnmsiHMe cpeabl Ha pa3BUTHE OPraHU3MOB; (aKTOPHI,
CTIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC YPOICTBA.

Poct u pasButue pacrenuil. OHTOreHe3 LIBETKOBOI'O PACTEHHS: CTPOEHHUE

CCMCHHU, CTaJUN PASBUTHUA

HaCHeILCTBeHHOCTB U USMCHYMBOCTb OPraHM3MOB

6.1

IIpeamer w 3amaum reHetuku. lcropus pasBUTHS TeHETHKM. Bxian
pPOCCUMCKMX M 3apyO€KHBIX YYEHBIX B pa3BUTUE TEHETUKH. MeTtomapl
FeHeTUKH  (TUOpUIIOJIOTUYECKUH,  LUTOT€HETUYECKUH,  MOJIEKYIISIPHO-
reHeTuyeckui). OCHOBHBIE = TIE€HETHYECKHE TMOHATHUsS. [ 'eHeTHdeckas

CHUMBOJIMKA, UCIIOJIb3yEMas B CXEMax CerHII/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACJICIOBaHMsI TIPU3HAKOB, YCTaHOBJIEHHBIE I'. Menaenem.
MonorulOpuaHOe CKpelMBaHue. 3aKOH eIuHOooOpasusi THOPHIOB IEPBOTO
nokojeHus. [IpaBwio MOMUHUPOBAHUS. 3aKOH pacCHISIJICHUS TPU3HAKOB.
I'unioresa ynctoTel rameT. [loJIHOE M HEMOJIHOE TOMUHHPOBAHUE.

JuruOpunHoe  ckpeuiyBaHue. 3aKOH  HE3aBHUCHMOIO  HacjelIOBaHUs
Mpu3HakoB. LlUToreHeTnyeckue OCHOBBI JUTUOPUIHOTO CKpELIMBAHUSI.
AHanu3upyloiiee — CKpemuBaHue.  Mcnonb3oBaHME — aHAIM3UPYIOLIETO

CKpCUIMBAaHUA AJId OIPEACICHUA I'CHOTHUIIA ocobu

6.3

CueruieHHOe  HacienoBaHue mpu3HakoB. Pabora T. Moprana mo
CIEIUICHHOMY HAacleJJOBaHUIO T'eHOB. HapyieHnue creruieHusT TeHOB B
pe3ynbTaTe KpOCCHHTOBEpa. XPOMOCOMHAs TEOpUS HACJICICTBEHHOCTH.
['eneTnveckue KapThI.

['eneTnka mona. XpoMOCOMHOE OMpeNeIeHUE 1oJia. AYyTOCOMBI M TTOJIOBBIC
XpOMOCOMBI. ['oMOraMeTHble U reTeporaMeTHble opranu3mbl. HaciemoBanue

IIPU3HAKOB, CHCIINICHHBIX C ITOJIOM

6.4

H3menunBocTh. Buabl H3MEHYNBOCTH: HEHACIEACTBEHHAS U HACIEACTBEHHA.
Pones cpempl B HEHACNEICTBEHHOM W3MEHUMBOCTH. XapaKTEPUCTHKA
MOJIM(DUKAITMOHHOW W3MEHYMBOCTHU. BapualMoHHBIA Pl M BapuallMOHHAs
kpuBasi. Hopma peakuumu npusHaka. KonudyecTBEHHblE M KauyeCTBEHHbBIE
mpu3HakKu U uUxX Hopma peaknuu. CBoiicTBa  MOIAM(PHUKAITMOHHOMN

N3MCHYNBOCTH

6.5

HacnencrBenHas, WM TI€HOTHIIMYECKass, H3MEHUYMBOCTH. KoMOMHATHBHAs
W3MEHUMBOCTh. Meio3 U TOJOBOM NpOIeCC — OCHOBA KOMOMHATHBHOMN

N3MCHYHUBOCTH. MyTaI_[I/IOHHa}I N3MCHYHNBOCTED. K)'IaCCI/I(I)I/IKaI_II/ISI MYTaHHfIZ




TE€HHBIE XPOMOCOMHBIE, TI'€HOMHbIe. Yacrora ¥ INPUYUHBI MyTalUH.
MyrareHHsle (GakTopbl. 3aKOH TOMOJOTHYECKHX PSAIOB B HACJIEICTBEHHOM

nsmenuuBocty H.M. BaBuiosa

6.6

I'enetnka uenmoBeka. Kapumorun uyenoBexka. OCHOBHBIE METOJIbI TEHETHUKU
4eJI0BEeKa: TCHCAIOTHYCCKHIA, OJIM3HEIIOBBIH, UTOIrCHETHYCCKHIA,
OMOXMMHYECKUN, MOJEKYIsIpHO-reHeTuuecKuil. CoBpeMEHHOE OIpe/ieeHHe
TE€HOTHIA: TIOJIJHOTEHOMHOE CEKBEHHPOBaHUE, TCHOTUITUPOBAHUE, B TOM YHCIIC
¢ momoteio [1IP-ananu3a. HacineacTBeHHbie 3a001eBaHUS YeI0BEKa: TEHHBIS
O0one3Hu, OOJNIE3HM  C  HACIEJACTBEHHOW  MpeApacroJiOKEHHOCTbIO,
XpoMOcOMHBIE  Oosye3Hn. CoMaThyeckue W TEeHEpaTUBHbIE MYyTalluH.
[Ipunnumer 370poBOro 00pas3a >KU3HU, TUATHOCTUKH, MNPOPUIAKTUKH U
JICYEHUS T€HETHYECKUX 0oJe3Heil. Menuko-reHeTuIeCcKoe
KOHCYJIbTHPOBaHHUE. 3HAUYEHNE MEIUIIMHCKON T€HETUKH B MPEAOTBPAICHUN U

JICUEHUH T€HETHYECKUX 3a00JIEBaHUI YeJIoBEKa

Cenexmust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuusi Kak Hayka U IpoLecC. 3apOXkKACHUE CEeNEeKIMH M JTOMECTHUKAIIHSL.
VYuyenne H.M. BaBunoBa o0 1eHTpax NPOUCXOXKIEHUS W MHOTo00pa3us
KYJIbTYPHBIX pacTeHHil. LIeHTphl MPOUCXOXKIEHUS [TOMAIIHUX >KUBOTHBIX.

Copr, nopoja, mramm

7.2

CoBpeMeHHBIC METOBI CeICKIUU. MacCOBbI M MHAUBUAYATHHBIN OTOOPHI B
CEJIEKIIMU PAaCTeHUH U KUBOTHBIX. OlEHKa AKCcTephepa. BIM3KopoacTBEHHOE
ckpeniuBanne — UHOpuAMHT. Yncras nuHusA. CKpenuBaHWE YUCTHIX JTMHHH.
I'erepo3uc, wmm ruOpugHas cwina. HeponcTBeHHOE CKpeliuBaHue —
ayropuauHr. OtnanéHHas ruOpuamsanuss u e€ ycnexu. VICKyCCTBEHHBIN
MyTareHe3 W IOJYYCHHUE MOJUIIONI0OB. JIOCTHKEHHS CENIeKIIMU pPaCcTEeHUH,

JKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buoTtexHonorust kak oTpaciib MPOW3BOACTBA. ['€HHas WHXKEHepus. OTarbl
co3nganust pekomOunantHoi JIHK u Tpancrennsix opranusmoB. Kierounas
umxeHepusa. Kinetounsle KynabTypbl. MHKPOKIOHANIBHOE PAa3MHOXKEHUE
pactenuii. KiioHMpoBaHHE BBICOKOTPOAYKTUBHBIX CEIIbCKOXO3SHCTBEHHBIX
OpPraHu3MOB. DKOJIOTHUYECKUE U dTHYeckue npobiembl. [MO — reHeTnyecku

MO,[[I/I(I)I/II_[I/IpOBaHHBIe OpraHru3MbI

11 KIJACC
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HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

DBOJIIOIIMOHHAS OUOJIOTUSA

1.1

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBugerenscTBa 9SBOMIONMHU. [la€OHTONOTHYECKHE: TOCIEI0BATEIBHOCTh
II0OABJICHUA BHUJIOB B MMaJICOHTOJIOTUIECKOM JICTOIIUCH, TICPEXOTHBIC q)OpMBI.
buoreorpaduueckne: cxoacTtBo W paznuune ¢GayH U (IOp MaTEPUKOB H
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOACTBA M Pa3IHuusi dMOPHOHOB pPa3HBIX
BHUI0B IIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/ILIeCKI/Ie: T'OMOJIOTHYHBIC,
AaHaJIOTUYHBIC, PYAMMCHTAPHBIC OpraHsI, aTaBU3MBbI. MOJ'IGKy.]'IprHO -
OMOXUMHYECKHE: CXOACTBO MEXAaHHU3MOB HAaACJICACTBEHHOCTH U OCHOBHBIX

MeTab0IMYECKUX MyTeH y BCeX OpraHu3MOB

1.2

OpommoroHHass  teopus Y.  [lapBuna. IIpeamnocbulku  BO3HHKHOBEHUS
JnapBUHM3MA. JIBIIKYILIME CHUJIBI 3BOJIIOLUMHU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHME  IpU  OrPaHUYEHHOCTH  PECYPCOB,  HEOINpPENCIIEHHAS

M3MEHUYUBOCTb, 00phOa 3a CyIeCTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas Teopus HBosoiuu (CTD) u OCHOBHBIE €€ TMOJIOXKEHUS.

MukposBomtorus. [Tonmynsiuys kak eTuHUIAa BHIA U YBOJIIOIUH

1.4

JIBwxkymue cunibl ((pakTOphl) SBOJIONHMHM BUIOB B MpUpoJe. MyTalMOHHBINA
npouecc 1 KOMOMHATUBHAA U3MEHUYUBOCTh. [loMyIsIlIOHHBIE BOJIHBI U Ipeid
reHoB. Mzomsmus w murpamus. EcrecTBeHHBIM 0TOOP — HAmpaBiISIONIHI
¢akrop 3Bororu. opMbI €CTECTBEHHOTO 0TOOPA.

[IpucnocobieHHOCTh OPraHU3MOB KakK pe3ylbTaT dBojtonuu. llpumepst
MPUCTIOCOOIEHUH Y OpraHu3MoB. ApoMopho3bl U UANOAJANTALIUH.

Bun u BumooOpazoBanue. Kpurepun Buma. OcHoBHble  (HOPMBI

BI/II[OO6p2130BaHI/IHI reorpacbﬂquI(oe, OKOJIOTHYECKOC

1.5

MaKpOSBOJ'IIOHI/IH. cDO]C)MBI OBOJIFOLINHA: q)HHeTI/IquKaH, JUBCPICHTHAA,

KOHBCPI'CHTHAsA, I1apajljICIbHaA. H606paTI/IMOCTB 3BOJJIIOIHUH

Bo3nukHoBenue u Pa3BUTHC JKU3HU HA 3emine

2.1

JloHay4yHble MNpPEICTaBICHUA O 3apOXKACHUM >XKU3HU. HayyHele rumoressl
BO3HUKHOBEHHUS XKU3HM Ha 3emJye: abuoreHe3 W MaHcmepMus. XUMHYecKas
IBOJIIONMS. OKCHEPUMEHTAJIbHOE MOATBEPKICHUE XUMHYECKOH HBOJIIOLHH.
HauanbHble 3tansl 6uonornyeckoit sBomormu. ['mnoreza PHK-mupa. [lepsbie

KICTKK W HUX OSBOJIIOIHA. (I)OpMI/IpOBaHI/Ie OCHOBHBIX TPYIIII KUBBIX




OPraHu3MoOB

2.2

Pa3Butne xu3Hu Ha 3emie mo spaM u nepuoaaM. Karapxeil. Apxeiickas u
npoTepo3oickas spbl. [lameo3oiickas spa U €€ mepuoibl: KeMOPUHCKHIA,
OPJAOBUKCKUM, CHUJIYPUMCKHI, JIEBOHCKUH, KaMEHHOYTOJbHBIMA, NEPMCKHUMU.
Me3so3o0iickas 3pa U €€ MepHoIbl: TPUACOBBIN, FOPCKUNA, MEIIOBOM.

KaiiHo3oiickas »pa W €€ mNepuoabl: MaJCOTrCHOBBIM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIM. XapaKTEPUCTUKA KIMMAaTa U TE€O0JOTMYECKUX IPOLECCOB.
OcHOBHBIE JTambl ABOJIONUM  PACTUTEIBHOTO M KMBOTHOTO  MHpA.
Apomopdo3bl y pacTeHU U KUBOTHBIX. [losiBIeHNE, paclBET U BHIMUPAHUE

IPYII KUBBIX OPTraHU3MOB

2.3

Cucrema OpraHMYecKOro MHUpa Kak OTpaxeHue 3BoJitouuu. OCHOBHbIE

CUCTEMATUYCCKUC I'PYIIIIBI OPTraHN3MOB

24

DBOJIIOIHS YeJIoBeKa. AHTPOIOJIOTHS KaK Hayka. Pa3BuTHe MpeIcTaBiIeHU O
MIPOUCXOXKACHUH YeloBeka. MeTopl M3ydeHHus aHTpororeHesa. CxojacTtsa u
pasiinyiusg 4€JI0BCKa N ) KUBOTHBIX. CucreMaTH4eCcKOE IIOJI0KEHHE YEJIOBEKA.

JIBmwxkymue critbl ((hakTopsl) anTpomniorenesza. HaciencTBeHHass N3MEHYHBOCTD
U ecTeCTBeHHBIN 0TOOp. OOIIEeCTBEHHBII 00pa3 KU3HU, U3TOTOBJICHUE OPYIUI

TpYAa, MBIIIJIEHUE, PeUb

2.5

OCHOBHBIE CTAaIUH W BETBH IBOJIIOIIMU UYEJIOBEKA: aBCTPAIONMUTEKH, YemoBek
ymenbiid, YemoBek mnpsaMoxoasuiuid, YenoBek HeaHIepTadbCKui, YenoBek
pasyMHbIi. HaxoKu MCKOITaeMbIX OCTAaHKOB, BpeMs CYIIIECTBOBAaHHUSI, 00IaCTh

pacnpocTpaHeHus, 00bEM roJIOBHOIO MO3ra, 00pa3 *HU3HU, OPYAUS

2.6

YenoBeueckne  packl. OcHOBHbIE  OOJBIIME  pPachl:  €BPOIEOMIHAS
(eBpasmiickasi), Herpo-aBCTpajouJHasi (PKBaTOpHalbHAs), MOHTOJOUIHAS
(a3uaTcko-amMepuKaHckas). YepTbl NPUCIIOCOOJICEHHOCTH MpeACTaBUTENEH
YeNOBEYECKMX pac K YCJIOBHSM CYIIECTBOBaHMs. EIMHCTBO 4YenOBEUECKUX

pac. Kputuka pacuzma

OpranusMbl 1 OKpyXarolias cpeia

3.1

DKoJIoTus KaK Hayka. 3aJladyd U pa3Jelibl KOJOTUH. MeTOoIbl SKOIOTHUECKUX
ucciefoBaHuil.  Dkoyiorudyeckoe — MHupoBoz3peHue. Cpenpl  oOuTaHMA
OpraHU3MOB: BOJHAs, HAa3€MHO-BO3/YILIHAs, IIOYBEHHA,

BHYTPHOPraHU3MEHHas

3.2

Okonorndyeckue (aktopel. Knaccupukamuss 5KOJIOTHYECKHX (PAKTOPOB:




abuoTnyeckre, OMOTUYECKHE W AHTPONOTreHHBbIE. J[eHCTBHE HKOJOTHYECKUX

(hakTOpOB HA OPTAHU3MEBI

3.3

AbuoTtnueckue (pakTophl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTOMEPHOIU3M.
[Ipucniocobnennss OpraHU3MOB K JEHCTBHIO aOMOTHYECKHX (DAKTOPOB.

buosornueckue puTMsl

3.4

buotndeckue dakropbl. Buasl OHOTHYECKUX B3aMMOJICHCTBHI: KOHKYPEHITHS,
XMIHUYECTBO, MapasUTU3M, MYTyajJu3M, KOMMEHCAJIU3M (HaXJIeOHHYECTBO,
KBapTUPAHTCTBO), aMEHCAJIU3M, HEWUTpaiu3M. 3HaueHHWe OMOTHYECKHUX
B3aUMOJICHCTBUI  JUIsI  CYIIECTBOBAHUS  OPraHU3MOB B IPUPOJHBIX

coo0IecTBax

3.5

DKOJIOTUYECKHE XApPAKTCPUCTHUKHU  TTOIYJIAIHU. OcHOBHBIE  TIOKAa3aTelIn
momyJauu: YUCJICHHOCTDh, IIJIOTHOCTh, POXKIAAEMOCTh, CMEPTHOCTL, ITPHUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH MONYJISALINN U €€ PEeTYISIIUs

COO6IHGCTBa " 3KOJIOTMYCCKHUE CUCTEMBI

4.1

CooOuiectBo opranu3smMoB — OuoieHo3. CTpykTypbsl OuOIIeHO3a: BHJIOBaf,
MPOCTpaHCTBeHHAs, Tpoduueckas (mumieBas). Buapl-momuHantel. CBs3U B

OHolLIEHO3€E

4.2

DKoJIOTHYECKHE CcHUCTeMbl (dKocucTeMbl). [lonsTHe 00 »dKocucremMe u
ouoreorieHo3e. DYHKIIMOHATIBHBIE KOMIOHEHTHI SKOCHCTEMBI: MPOIYIICHTHI,
KOHCYMEHTBI, PpeAyIeHThl. KpyroBopoT BemeCTB M TOTOK DJHEPTUU B
skocucteme. Tpoduueckue (MUIIEBBIE) YPOBHU dKOCHCTEMBI. [InIieBbie nenu
u cern. OCHOBHBIC TIOKa3aTeJd »HKOCHCTEMBI: OWoMacca, MpPOIYKIIHS.
DKOJIOTUYECKHE TUPAMHUIBL: TIPOIYKIIUU, YUCICHHOCTH, OMoMacchl. CBoiCcTBa

OKOCHCTCM: YCTOﬁQHBOCTB, caMoperyJsinus, pa3BUTHC. CYKI_ICCCI/IH

4.3

[TpupoHBIE 3KOCUCTEMBI. DKOCHCTEMBI 03Ep M peK. DKOCHCTEMAa XBOWHOTO
WM ITUPOKOJIMCTBEHHOTO Jieca.

AHTPOIIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHUCTEMBI.
buonoruueckoe W XO3AMCTBEHHOE  3HAYE€HHE  arpo’KOCHCTEM W
ypOOIKOCUCTEM.

buopasznooOpaszue kak ¢akTop ycroitumBoctH dKocucTeM. CoXpaHeHHe

OMOJIOTHYECKOT0 pa3Ho0Opa3us Ha 3emie

4.4

VYuenne B.U. Bepnanckoro o Ouocdepe. I'paHuipl, coctraB U CTPyKTypa

o6uocdepsl. Kuoe BemiectBo u ero GyHkuuu. OcobeHHOCTH OHOChephl Kak




rJ100abHOM 3KOCHUCTeMBI. J[MHAMHYECKOe paBHOBECHE M OOpaTHas CBS3b B
ouocepe. KpyroBopoTsl BemecTB U OMOTCOXUMUYECKUE ITHKIIBI dJIEMEHTOB

(yrnepona, a3oTa). 30HaILHOCTH OHOChepbl. OCHOBHBIE OUOMBI CYIITH

4.5

YenoseyecTBo B Onocdepe 3emiun. AHTPOIIOTEHHBIE H3MEHEHHs B Onocdepe.
I'moGanbHbIE IKOJIOTUYECKHE TPOOIEMBI.
OcHOBa palMOHAIBHOTO YIPABIECHUS MPHUPOJHBIMH pPECypcaMH H  HX

ucnosib3oBanue. JoCTHKeHNs: OO0 U OXpaHa MIPUPOIbI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






