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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 OTHOUIEHUS K Hel, coOioneHus
TUYECKUX HOPM IPHU MPOBEACHUH ONOJIOrMUECKUX HCCIIEOBaHUII;

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

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUNA U YMEHUW 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, SIBJISETCS 00SI3aTEIbHBIM YYCOHBIM IIPEIMETOM, BXOSAIIUM 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 KJ1acce — 34 gaca (1 gac B HEJICITIO).



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 cCBoWcTBa OenkoB. buonornueckue
(yHKIUU OENKOB.

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

VYrneBoabl: MoHOcaxapuabl (TJIIOKo3a, pubo3a u  Je30Kcupud03a),
nucaxapuabl (caxaposa, JIakTo3a) M TOJMcaxapuabl (Kpaxmall, TJIMKOTEH,
HesuTo03a). buonornueckue GyHKIMU YTIE€BOAOB.

Jlunuapl: TpUrnUuepuasl, (GocPoaunuabl, cTepouasl. [ uapodunbHO-
ruapodoOHbie cBoiicTBa. buonorndeckue ¢ynkuun nunuaoB. 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.

Huronoruss — Hayka o kietke. Kierounas teopus — mnpumep
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 Oerka.

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

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KIIETOYHAsA CTEHKA, TIIUKOKAJIHKC,
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, MacTuabl. [IpoucxoxkaeHne MUTOXOHIPHUM W TUIacThA. Buuabl
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  HEXUBOWU
npupojie», «PacnpeneneHre XuMUUECKUX 3JIEMEHTOB B dKUBOU MPUPOIE.

Tabmuipl u cxemsl: «llepuoauyeckas TabauIa XUMUUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbIY, «buocuHTes Oenka», «CTpO€HHE MOJEKYIbI
oenkay», «Ctpoenue pepmentay, «Hyknennoseie kuciaotsl. JJHK», «Ctpoenue
Monekyiasl AT®», «CrTpoeHue »>SyKapuOTHUYECKOW KIETKM», «CTpoeHue
KUBOTHOM  KJIeTKH», «CTpoeHUE pacTUTEIBHOM  KIETKW», «CTpoeHue
NPOKAPUOTHYECKON  KIETKW», «CTpoeHue sapa KIETKW», «YTIIEBOIbI»,
«JInmaaery.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpYAOBaHUE Jis MPOBEICHUS
HAOJIIOJICHU, W3MEPEHUM, HKCIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopHast pabora Ne 1. «/3yueHue KaTaIMTHYECKONW aAKTHUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUIIa3bl WM KaTanas3bl)y.

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

Tema 4. ’KnzneneaTeJJbHOCTL KJIETKH.

OO6MeH BemecTB, WM MeTab0IN3M. ACCUMUIATINSA (TUTACTUYECKU OOMEH)
U JUCCUMWISINS (PHEpreTHUYecKuii 0OMEH) — JIBe CTOPOHBI €IMHOIO IMpoIiecca
meTabonu3Ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB M DHEPruu B MOHWMAaHUU
MeTaboIu3Ma.

Tuner oOmeHa BemiecTB: aBTOTpPOodHBIH U  TerepoTpodHbIA. Pob
¢bepMEeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUHN YHEPTUU B KIETKE.

®orocunte3. CBetoBass W TeMHOBas (¢a3bl ¢doTocuHTe3a. Peakuuu
doTocuaTe3a. DPdekTuBHOCTh (GoTOCHHTE3a. 3HaueHHe (OTOCHMHTE3a IS
KU3HU Ha 3emsie. BiusHue ycnoBuil cpenbl Ha (DOTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XEMOCHHTE3UpPYIoIue OakTepuu. 3HAUYCHHE XEMOCHHTE3a
JUIA )KU3HHU Ha 3eMiie.

DHepreTuueckuii 0OMeH B kieTke. PacuienyieHue BemecTB, BbIIEICHUE U
AKKyMYJIMPOBAHUE OJHEPTUM B KIETKE. OJTalbl JHEPreTHUYECKOro OOMeEHa.
I'mukonus. bpoxeHnne u ero Buabl. KUCIOpOIHOE OKUCIEHHE, WM KJIETOYHOE
JbIXaHUE. OxkucnutenbHOE dbochopunupoBanue. O dexTuBHOCTD
SHEPreTUYEeCKOro 0OMeHa.

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



corcTBa. Tpanckpunuus — wmarpuuHbelii cuHTe3 PHK. Tpancmsmus —
OuocunTe3 Oenka. Otambl TpaHchsauuu. KoaupoBanue amuHOKHUCIOT. Poib
pubocoM B OMocHHTE3E OelKa.

Heknerounsle ¢popmbl xu3HU — BUpYChl. McTopust oTKpbIiTUA BUpYCcOB (/1.
N. UBanoBckuit). OCOOEHHOCTH CTPOCHUS M >KMU3HEHHOTO IMKJIA BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHui, XKUBOTHBIX U YEJIOBEKA, BBHI3bIBAEMBbIC
BUpycamu. Bupyc ummynozaedpunuta yenoseka (BUY) — Bo36ynurens CIINda.
OO6OpaTtHast  TpaHCKpuWILIMs, peBepraza ©  uHTerpasa. [Ipodunakrtuka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmuipl u cxembl: « Tunel nmutanusy, «Merabonuszmy», «MUTOXOHIPUSY,
«HepreTHYecKkuii 0omMen», «Xiaoporiact», «Potocuntesy, «Ctpoenue JJHK»,
«Ctpoenue u ¢GyHKIHMOHUpOBaHUE reHay, «CuHTEe3 Oenkay, «I eHeTnueckuit
koa», «Bupycw», «baktepuodarn», «CTpoeHHe M KU3HEHHBIH LUK BUpYcCa
CIIN/Ja, 6axrepuodaray», «Pemnuxarms JTHK».

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

Tema 5. Pa3MHoOkeHHe M MHAUBUYAJIbHOE PA3BUTHE OPTraHU3MOB.

KrerouHbrit UK, WM >KU3HEHHBIM HUKA KiIeTku. UHTepdaza u MuTO3.
[Ipoueccrl, nmpoTekaromue B uHTEpdaze. Perumkanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIN HAaOOp — KapUOTHII.
JIunmonaHBIA M TalIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpBl.  XPOMAaTHIBI.
[{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.

@opMbI  pa3MHOXEHUS OpPraHU3MOB: O€cCIoyioe | TMOoJIoBOe. Bus
Oecrioloro  pa3MHOXKEHHsI:  JCJICHHE HaJBOE, TOYKOBaHHWE OJHO- W
MHOTOKJIETOYHBIX, CIopooOpa3oBaHue, BEr€TATUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAHU3MOB, €I0 3HAUYCHUE ISl CEJICKIINH.

[TonoBoe pa3MHOkKEHUE, €T0 OTINYUS OT OECIOJIOTO.

Meiio3. Cranuu menosa. IIpoueccsl, mpoucxoadinne Ha CTaauax Menosa.
IToBenenne xpomocom B Meio3e. KpoccuHrosep. bruonormdeckuii CMbICT H
3Ha4YEHUE MEH03a.



I'amerorenes — mporecc 00pa3oBaHUS TMOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie xkemne3bl: CEMEHHUKHU U sMYHUKUA. OOpa3oBaHUE U Pa3BUTUE MOJTOBBIX
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, racTpyisnus, opranoretes. [locramOpruonansHoOe pazBuTHE. THUIIBI
MOCTAIMOPHOHAJIBHOTO PA3BUTHS: MpsSIMoOe, HempsiMoe (IMurHOuYHOE). BrnusHue
Cpe/bl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHbIE
YPOACTBA.

Poct u pazButue pacteHnii. OHTOT€HE3 LIBETKOBOTO PAaCTEHUSA: CTPOCHHUE
CEMEHHU, CTAINU PA3BUTHUSI.

JdeMoHcTpanum:

Tabmumpel 1 cxembl: «DOpMbI Pa3MHOXKEHHSI OPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereraTuBHOe pa3MHOXKEHUE
pacteHuity, «Jlenenue kineTku Oakrepuity, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenne xpomocombly», «Kierounsiii ukny, «Pemnukanus JJTHK», «Murtos»,
«Meito3», «IIpssmoe u HenpsiMoe pa3BUTHEY, «] aMeToreHe3 y MIEKOMUTAOIINX
U 4esioBeKa», « OCHOBHBIE CTaUU OHTOTEHE3a».

O6opynoBaHue:  MHUKpPOCKON,  Mukpompenapatbsl  «CriepMaTo30uabl
MJIEKONIUTAOUIEro», «SlinekneTka wiekonuTaromero», «Kapuokunes B
KJIETKaX KOpEIKa JyKa», MarHUTHasE MOJAENIb-aNIUIuKaus «JleneHue KIeTKny,
moaenb JIHK, Monens meradazHoit XpoMOCOMBEL.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

JlabopatopHas pabora Ne 3. «HabGmronenne mMuTo3a B KIETKaX KOHYMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTax.

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

Tema 6. HacsieACTBEHHOCTh U HI3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer wm 3amaun reHetuku. Mcropusi pasButuss reHetuku. Poib
LUTOJIOTUA M ASMOPHUOJIOTUM B CTAHOBJIEHUM T'€HETUKHU. Bkiag poccuiickux u
3apyOeKHBIX  YY4E€HBIX B  pa3BUTHE TEHETUKH. METONbl  TeHETUKH
(TMOPUIONOTUYECKUN,  IUTOTCHETUYECKHH,  MOJIEKYJISIPHO-TEHETHICCKUN).
OcHOBHbIE T€HETHUECKHE TOHATHUS. ['eHeThuecKass CHMBOJIMKA, UCIIOIb3yeMasl B
CXeMax CKpPELIMBAHUM.

3aKOHOMEPHOCTH  HACJIEIOBAaHWsI  NPU3HAKOB, YCTaHOBJEHHbIE [
Mennenem. MoHOruOpuIHOE CKpellluBaHuEe. 3aKOH €IUHO00pa3usi TuOpHUI0B



MepBoro mnokojeHuss. [IpaBuino JTOMHUHUPOBAaHMS. 3aKOH paCIICTUICHUS
npu3HakoB. ['unore3a yuctorel ramet. I1oaHOE U HENMOIHOE TOMUHUPOBAHUE.

JlurnbpunHoe CKpeluBaHUE. 3aKOH HE3aBUCHUMOIO  HACJIEIOBAHUS
npu3HakoB. lluToreHeTnyeckue OCHOBBI  JUTHOPUAHOTO  CKPEIIMBAHMUS.
AHanusupyroniee CKpCILLMBaHUE. Hcnonb3oBanue AHAJIN3UPYIOLLETO
CKpEIIMBaHUS ISl OMPEIeSICHHs] TeHOTUIIa 0COOU.

CuemnieHHoe HacienoBaHue npusHakoB. Pa6ora T. Moprana mno
CLUEIUICHHOMY HacjeJdoBaHHMI0O TeHoB. HapylleHue clenjgeHuss TIe€HOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHAasi TEOpHUs HACIEICTBEHHOCTH. [ €HeTUUEeCKHUE KapTHhl.

I'enetnka nosia. XpoMOCOMHOE ONpPEAEIEHUE T0J1a. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['oMoraMeTHbsle W TeTeporameTHble opraHu3Mbl. HacnmepgoBanue
MPU3HAKOB, CLIETUICHHBIX C TTOJIOM.

N3MeHYHBOCTb. Bunasr W3MEHUYHNBOCTH HEHACJICICTBEHHAs %
HacliecTBeHHas. Ponab  cpeapl B HEHACHEJACTBEHHOM  M3MEHUMBOCTH.
XapakTepucTuka MOAU(UKAIMOHHONW H3MEHUYMBOCTH. BapHwallmoHHBIN psg u
BapualmoHHas kpuBad. Hopma peakiuu npusHaka. KoiauuecTBeHHbIE W
KaueCTBEHHbIE MPU3HAKU M UX HOpMa peakiuu. CBoWcTBa MOIU(PUKAIIMOHHON
M3MEHYHUBOCTH.

HacnencrBenHas, uiau reHOTHUIIMYECKas, M3MEHUYHMBOCTh. KoMOMHaTHUBHAS
U3MEHYMBOCTh. Melo3 W TOJIOBOM TpollecC — OCHOBA KOMOWHATUBHOM
U3MEHYMBOCTH. MyTallmoHHass W3MeH4YUMBOCTh. Kiaccudukammss MyTaiuid:
F€HHBbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa W NOPUYUHBI MYTalUH.
MyTtarennbsie (GakTophl. 3aKOH TOMOJIOTMUECKHX PsSJIOB B HACJICIACTBEHHOU
n3meHuuBoctu H. M. BaBuiosa.

BHesnepHas HacaeICTBEHHOCTh U U3MEHYHUBOCTb.

I'enetrnka denoBeka. Kapuorun uyemoBexka. OCHOBHBIE METOJIbI T€HETUKU
YEJI0BEKA: reHeaJorndecKum, OJIM3HEIIOBBIH, LIMTOT€HETUYCCKUM,
OMOXMMUYECKUH, MOJICKYyIsipHO-TeHeTHdeckuil. COBpEMEHHOE OIpeeICHNE
TEHOTUIIA: TTOJIHOTEHOMHOE CEKBCHUPOBAHUE, TCHOTUITMPOBAHUE, B TOM YHUCJIIE C
nomoinisio IT[P-anamn3a. HacnencTBenHble 3a00JieBaHUSA 4YeJIOBEKAa: I'EHHBIC
Oose3Hu, 00JIC3HN ¢ HACIICICTBEHHOM MPEeapacioioKeHHOCThIO, XPOMOCOMHEBIE
oome3nn. ComaTWyeckue W TeHepaTUBHBIC MyTanuud. CTBOJIOBBIE KIICTKH.
[TpuHIHITBEI 310pOBOT0 00pa3a KU3HHU, TUArHOCTHKH, MPOMIIAKTUKN U JICUCHHUS
reHeTh4eckux 0osie3He. MeInKo-reHeTUYeCKOe 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 4YHCTOThI Tramer», «JlurubpuaHoe  CKpEenIuBaHHEY,
«lluTomornyeckne OCHOBBI  JAUTHOPUIHOTO  CKpeHIuBaHus», «Meios,
«B3auMOIEeNCTBUE aJUICNIBHBIX T'E€HOB», «l'€HeTndeckue KapTbl PpPACTECHUM,
KUBOTHBIX M YeJOBEKa», «l'€HeTHKa MoJ1a», «3aKOHOMEPHOCTH HACJIEIOBaHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTumbl uenoBeka M KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY, «MoaudukamoHHass U3MEHYUBOCThY, «Hacnenosanue pesyc-
dakTopay, «['eHeTrka rpymnn KpoBu», «MyTallMOHHAsI U3MEHYHUBOCTH.

O6opynoBanue: Mojenu-anuiukanuu «MOHOTHOpUIHOE CKpEIIMBAHUE,
«Henonnoe pomunHMpoBaHuey», «JlurubpuaHoe ckpemmBaHuey, «llepekpéct
XpOMOCOM», MHUKPOCKON M MuKpormnpenapaTt «/pozoduna» (Hopma, myTtanuu
(bopMBI KPBIITLEB M OKPACKH TeJa), TepOapuii «I"opox moceBHOM».

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlabGoparopnas pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UITBI HA TOTOBBIX MUKpPOIIpENapaTaxy.

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».

[Mpaktuueckas pabora Ne 2. «CocrtaBieHue W aHalU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenexkuusi opranuzMoB. 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 METOIbI CEJIEKITUU. MacCOBBIN U HHIUBHIYAIbHBIA OTOOPHI
B CEJICKIIUM PACTEeHUH U XKUBOTHBIX. OlleHKa 3KcTepbepa. Bin3kopoaCTBEHHOE
ckpemmBanue — wWHOpuAWHT. Unctas nuaus. CKpeniuBaHUE YHCTHIX JIMHHMA.
I'ereposuc, nnm rubpuanas cuna. HepoacTBeHHOE cKpelBaHie — ayTOPUIUHT.
Otnanénnas ruOpuamnzauuss u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 H
MOJy4YEHUE MOJHUIUVIONAOB. [[OCTHKEHUSI CENeKUMU PACTEHUM, XUBOTHBIX H
MHKPOOPTraHU3MOB.

buoTtexHonorus kak oTpaciib NPOU3BOACTBA. | '€HHAs MHXKEHEpUs. DTambl
co3nanust pekomOuHantHoM JIHK u TpaHcrennnix opranu3moB. KierouyHas



uHkeHepusa. Knerounele  KynabTypel. MUKpPOKIOHAIBHOE  PAa3MHOKEHHE
pacteHnil. KIIOHMpOBaHHWE BBICOKONPOAYKTUBHBIX CEJIBCKOXO3IUCTBEHHBIX
OpraHU3MOB. OJKOJOrM4Yeckue u 3tuyeckue npodiembel. MO — reHetudecku
MOU(DUITMIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Hoptpers: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®.
HBaHOB.

Tabnuupl u cxembl: Kapta «lIeHTpbI MPOUCXOXKAEHUS U MHOrooOpa3us
KyJIbTYpHBIX pacTeHui», «llopoapl pmoMamHMX KUBOTHBIX», «Copra
KyJbTYPHBIX pacTeHuil», «OtnanéHHas rudpuauzanus», «PaboTel akagemuka
M. ®. UBanoBay, «Ilomumnongus», «O0bEKTH OMOTEXHOJIOTUNY, «KIIeTOUHEIC
KyJIbTypbl W KJIOHMpOBaHHE», «KOHCTpyHMpOBaHME U TMEPEHOC TEHOB,
XpOMOCOM).

O6opynoBaHue: MYJSDKM TUIOJOB M KOPHEIUIOJAOB JUKHX (GOpM U
KyJIbTYPHBIX COPTOB pacTeHuit, repdapuit «CenbCcKOX03sIICTBEHHbBIE PACTEHUS.

JlaGopaTopHblie M MpaKTHYeCKHe padoThI:

Okckypcuss «OCHOBHBIE METO/ABI U JOCTHUKEHHSI CEJEKIUH PACTEHUN W
KUBOTHBIX  (HAQ  CEJIEKIIMOHHYIO  CTaHIHIO, wieMeHHyro  depwmy,
COPTOMCTIBITATEIbHBIM yYacTOK, B TEIUIMYHOE XO3SIMCTBO, J1ab0OpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

11 KIJACC

Tema 1. IDBoIIOIIMOHHAS 0HOJIOT M.

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

CsugerenbcTBa 3BoONIONMU. [laneoHTOmOrMUECKrEe: MOCIEI0BATENBHOCTD
MOSIBJICHUSI BUJOB B TAJICOHTOJIOTHYECKON JIETOMHUCH, TEPEeXOIHbIE (OPMEI.
buoreorpadguueckue: cxomctBo W paznuume (GayH U (Hirop MaTepuKkoB U
OCTpPOBOB.

OMOPHOJIOTUYECKHE: CXOJCTBA M PA3NTUYMS SMOPHOHOB Pa3HBIX BUJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTUYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHMW3MOB HACIIEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX MyTEH y BCeX
OpraHU3MOB.

OpomonroHHas Tteopust Y. JlapBuna. IIpeanochbuiku BO3HUKHOBEHUSA
JapBUHU3MA. JIBMXKYIIME CHIIBI 3BOJIIOIUMU BUJIOB 1O JlapBuHY (M30BITOYHOE



pa3MHOXKEHUE npu OTPaHUYEHHOCTHU peCypcoB, HEONpeeIIEHHAS
M3MEHYMBOCTh, OOpHOA 3a CyIIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunretnyeckas Teopus 3Boiroiuu (CTI) u e€ 0OCHOBHBIE MOJIOXKEHUS.

MuxkposBostornus. [Tonmynsiius kak e1TMHUIA BUIA U SBOJIIOINH.

JIBrxymiue cuibl ((haKTOphl) IBOIIOLMH BUJIOB B IpUpoie. MyTallnOHHbBIN
MpOIeCC M KOMOMHATUBHAS M3MEHYMBOCTh. llomynsiiioOHHbIE BOJHBI U Jpeid
reHoB. M3oms1ust u Murparusi.

EcrectBennsiit orO0op — Hampaisitouuii gakrop sBosoruu. Dopmbl
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco6ieHHOCTh OpraHW3MOB KaK pe3yibTar 3Bosronuu. [Ipumepsl
pUCTIOCOOJICHUI Y Oprannu3MoB. ApoMopd03bl U UANOAJATI TAIIUH.

Bun wu BumooOpazoBanme. Kpurepuu Buma. OcHOBHbIE (POpPMBI
BUI000pa30oBaHusi: reorpaduyeckoe, IK0JIOTHIeCKoe.

MakposBomtorusi. DopMmbl  BOJOIUK:  (PUIETHYECKAs], JAUBEPreHTHAS,
KOHBEPTeHTHasl, mapasuienbHas. HeoOpaTuMocTh IBOIIOIMY.

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

IToptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkenb, @. Mromiep, A. H. CeBepiios.

Tabmuupr u cxembl: «Pa3BUTHE OpraHMYECKOTO MHUpa Ha 3emiiey,
«3apoIbIIIN MO3BOHOYHBIX KUBOTHBIXY», «ApXeonTepukcy, «PopMbl 0OpbOBI 3a
cymecTBoBaHue», «EcTecTBeHHBIM  0TOOpP», «MHOroobpasue  COpTOB
pacTeHun», «MHuoroobpazue opox KUBOTHBIX), «ITomysstuum»,
«MyTanuoHHasi U3MEHYHBOCTHY, «ApoMopdo3bl», «anoananranuny, «O0mas
nereHepauus», «JBmxkymue cunbl 3Bomonun», «Kapra-cxema MapuipyTa
Iy TEIIECTBUS 4. JapBuHay, «boprba 3a CYLIECTBOBAHUE,
«IIpucnocobneHHOCTh OpraHnu3MoBy», «l'eorpadudeckoe BUAO0Opa3OBaAHUE,
«IKOJOTUIECKOE BHI000pa30BaHUE.

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

buoreorpaduueckass kapra Mmwupa, Kojuiekius «DopMbI COXPaHHOCTH
HCKOMAEeMbIX JKMBOTHBIX M pacTeHWi», monenb ammiukanus «llepexpéct
XpOMOCOM», BJlaxHble mnpenaparsl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKponpenapaT «Jlpo3zoduina» (Hopma, MyTauuu GopMbl KPbUIBEB U
OKpacKH Telia).



JlabopaTopHble U NpaKTHYeCKHe PadOThI:

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

Jlaboparopnas padota Ne 2. «OnucaHue MpUCIOCOOJICHHOCTH OpraHu3Ma
1 €€ OTHOCUTENBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KM3HHM HA 3emuie.

JloHay4YHbBIE MPENCTABICHUSA O 3apPOKICHUM XU3HU. HayyHbple rUnoTe3bl
BO3HMKHOBEHHUSI >KM3HU Ha 3emie: aOuoreHe3 M MaHClepMus. XUMHUYecKas
HBOMIIOIUSI. AOMOTEHHBI CHUHTE3 OPraHUYECKHX BEIIECTB U3 HEOPTraHUYECKHUX.
OKCIEpUMEHTAIBHOE TMOJATBEPKJICHUE XMUMHUYECKOW dBoiouuu. HauvanbHble
sTanbl Ouonornueckoi sBomtonuu. ['mnoreza PHK-mupa. dopmupoBanue
MEMOpPaHHBIX CTPYKTYp U BOSHMKHOBEHHME MPOTOKIETKHU. [lepBble KIETKH U UX
sBOMIOLMS. POPMHUPOBAHUE OCHOBHBIX FPYMI )KMUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emiie o pam u nepuonam. Karapxei. Apxeiickas u
npoTtepo3oiickasi 3pbl. [laneo3oiickas spa u e€ mnepuoabl: KeMOpPUHUCKHIA,
OPAOBUKCKHM, CHITYPUMCKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IIEPMCKHM.

Me3o30Kckas 3pa v €€ NepUObl: TPUACOBBIM, FOPCKUH, MEJTOBOM.

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

XapaKkTepHUCTUKA KIIUMaTa U reoJIOTHYeCcKUX npoueccoB. OCHOBHBIE ATaIIbI
HBOJIIOIIUU PACTUTENBHOTO U KMBOTHOTO MHUpa. ApoMopd03bl y pacTeHUU U
XKUBOTHBIX. [losIBI€HUE, pacUBET ¥ BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

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

OBOJIIOLIMSL ~ 4YeJoBeKa.  AHTpOIOJOTHS  Kak  Hayka.  Pa3Butue
OpEACTaBICHUA O  TMPOUCXOXKICHUM  4elloBeKa. MeToabl  U3y4YeHUs
anTponoreHe3a. (CxoxctBa M pa3iauuMs  4YEJIOBEKA M JKMBOTHBIX.
CucreMaTnyeckoe NoJI0KEHUE YETI0BEKA.

HBuwxymme  cunbl  (dakTopsl) — aHTpomoreHeza.  HacnmencTBeHHas
M3MEHYMBOCTh U €CTEeCTBEHHBIH 0TOOp. OOIIecCTBeHHBI 00pa3 KHU3HH,
M3TOTOBJICHUE OPYIUN TPYAA, MBILIJICHHUE, PEYb.

OCHOBHBIE CTaJUM W BETBU DSBOJIOLUMU YEJIOBEKAa: aBCTPAIONUTEKH,
Uenosek yMmenbld, YenoBek NpAMOXOIAIIMM, YenoBek HeaHIECPTaIbCKUU,
UYenosek pasymHbid. Haxonkyn McKkonmaeMbIX OCTaTKOB, BPEMs CYIIECTBOBAHUS,
001acTh pacnpocTpaHeHHs, 00bEM TOJIOBHOTO MO3ra, 00pa3 JKU3HU, OPYIUsl.

Yenoseyeckne packl. OcCHOBHbIE OONBIIME pachl: €BPOTICOUTHAS
(eBpasmiickasi), Herpo-aBCTpaJiOWJHasi (PKBATOpHAlbHAsA), MOHIOJOUHAS
(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: «Bo3aukHoBeHME COIHEUHOM CHCTEMBI», «Pa3BuTune
opraHuueckoro wmwupa», «PactutenpHas kietka», <« KuBOoTHas KJeTKay,
«IIpokapuotnueckas kieTka», «CoBpeMEeHHasi CUCTeMa OPraHUYECKOT0 MUPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHUS UYEJIOBEKAa U UYEJIOBEKOOOPA3HBIX
00e3bsH», «OCHOBHBIE MeCTa MMAJICOHTOJIOTUYECKUX HAXOJOK IIPEIKOB
COBPEMEHHOT0 uelioBekay, «JlpeBuenmue moau», «JIpesaue moan», «lleppoie
COBpPEMEHHBIE 0N, «UeroBeyeckue pach».

O6opynoBanue: wmymspku — «[IpoucxoxaeHue  denoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HeaHIepTaiblla, KPOMAHLOHIIA), CJICTKA WUJIU
nU300pakeHUsT KaMEHHBIX OPYAHHM TMEePBOOBITHOTO YeoBeKa (KaMHHU-UOIMIIEPHI,
pyouna, ckpebsa), TEOXpOHOJOTHYecKas Ta0nuia, KOUICKIUsS «Dopmel
COXPaHHOCTH MCKOTIA€MBIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas pabota Ne 1. «M3yueHue uckomnaeMbIx OCTaTKOB PACTEHUM
Y )KUBOTHBIX B KOJUIEKLIHIX).

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

Tema 3. Opranusmsl U OKpYyKAaKIIasi cpeaa.

OKOJOTUsl KakK Hayka. 3aJaud W pa3liesibl  dKOJIOTUM. MeTodsl
AKOJIOTUYECKUX HCCIEIOBaHUM. DKOJIOrMY€CKOE MUPOBO33PEHUE COBPEMEHHOIO
YeJ0BeKa.

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

Okonornueckue ¢akropel. Knaccudukanus skomorudeckux (HakTopoOB:
abnotnyeckue, OMOTUYECKHME W aHTPOIOTeHHBbIC. J[eWCTBHE 3KOIOTHYECKUX
(aKTOpOB Ha OPTaHU3MBI.

Abuotnueckue (bakTOopHI: CBET, TEeMIleparTypa, BJIAKHOCT.
®dotonepuoausM. I[lpucnocobiieHus OpraHU3MOB K JEHCTBHUIO aOMOTHUYECKUX
¢dakropoB. bruonornueckue puTMBI.

buotnueckue  ¢daktoppl. Buasl  OMOTMYECKMX  B3aUMOJICUCTBUMA:
KOHKYPEHIUSI, XHUIIHUYECTBO, CcuMOMo3 wu ero ¢opmel. [lapazutuswm,
Koomnepanus, MyTyallu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO).



AMeHcanu3M, HEWTpaau3M. 3HaueHHUE OUOTHYECKUX B3aUMOJCUCTBUN IS
CYILIECTBOBAHUSI OPTaHU3MOB B MPUPOJHBIX COOOIIIECTBAX.

DKOJIOTMYECKHE XapaKTePUCTHUKU TONyJsiuu. OCHOBHbIE TOKa3aTeIn
MONYJISIIIUU: YUCIEHHOCTb, MJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[nHaMuka 4ucIeHHOCTH MOMYJISIUU U €€ PeryJIsiusl.

JdeMoHcTpanum:

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

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

JlaGopaTopHble M MpaKTH4YeCcKUe PadoThI:

Jlaboparopnas pabora Ne 3. «Mopdonoruueckue 0COOEHHOCTH pacTeHUM
U3 Pa3HbIX MECT OOUTAHUSI.

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

[Ipaktuueckas pabora Ne 2. «Ilomcu€r miIoTHOCTH MOMYJSLUUNA Pa3HBIX
BUJIOB PACTEHUI.

Tema 4. Cood1miecTBa M 3KOJI0rHIEeCKHE CHCTEMBI.

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

Dkonoruyeckue cucteMbl (d9kocuctembl). llonarne 00 skocucreme u
ouoreornieHoze. MDyHKIMOHATBHBIE KOMIIOHEHTHI JKOCHCTEMBI: MPOIYIIECHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopor BEmIECTB U IOTOK SHEPrUU B
skocucteme. Tpoduueckue (MUIIEBbIC) YPOBHU dKOcUCcTeMBI. [luteBsie nienu u
cetu. OCHOBHBIE TIOKa3aTelud dSKOCHCTEMBbl: OuWomacca, MPOAYKIIHS.
DKOJOTUYECKUE THPAMUJBI: TMPOAYKIIUU, YHCIEHHOCTH, OroMacchl. CBOMCTBa
AKOCHUCTEM: YCTOMUYUBOCTh, CAMOPETYIsLUS, pa3Butue. CyKueccus.

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

AHTpPOIIOTEHHBIE  JKOCHUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMBI.
buonornyeckoe u X031MCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM B YPOOIKOCUCTEM.

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

VYuenne B. U. Bepranackoro o 6uocdepe. ['panutip, coctaB U CTpyKTypa
ouoceprr. KuBoe BemectBo u ero pynkmuu. OcobeHHOCTH OMOChEphl Kak
r00anbHON 3KOCUCTEMbl. J[MHAMUYecKoe paBHOBeCME M OOpaTHas CBSI3b B
ouocdepe.



KpyroBopoTsl BemiecTB U OHOTEOXMMHUYECKHE LHUKIBI  DJIEMEHTOB
(yraepoja, azora). 30HAIBHOCTH Orocepbl. 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
pallMOHAJILHOTO YIpPaBJICHUs 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,
«IIpuponusie coobmecTBa», «llenn nmutranus», «IKOJIOrHUYECKAs] MUPAMUIA,
«buocpepa um  dyenoBek», «IKocHCTEMa UIMPOKOIMCTBEHHOTO  Jiecay,
«JKocucTteMa XBOWHOro Jjecay», «buoreHo3 BogoéMay, «ATPOIECHO3»,
«IIpumepHBIE aHTPONOTCHHBIC BO3ACHCTBHS Ha MNPUPOAY», «Baxuewue
MCTOYHUKU 3arpsi3HCHHUS] BO3JyXa U TPYHTOBBIX BOja», «[louBa — BakHewias
cocTapistomas ouocheprb», «DakTopel nerpaganuu mouBy, «llapHUKOBBIM
ahdexr», «DakTOpbl PATMOAKTUBHOTO 3arpsi3HEHHS Ouocdepnl», «OO0mas
CTpyKTypa Ouocheps», «PacnpocTpanenue xu3Hu B Ouochepe», «O30HOBBIN
sKkpaH 6uocdepo», «Kpyroopor yriaepoaa B 6uochepe», «KpyroBopor azora B
IPUPOIEH.

O6opynoBanue: Moienb-anTuIMKanus « TunuyHbeie OMOLEHO3bIY, repoapuii
«PactutenpHple  cooOmiecTBa», Kojuiekuuu — «buorieHos»,  «Bpenurenu
BXHEHIINX CEIbCKOXO3AMCTBEHHBIX KYIbTYyp», TepOapuu U  KOJUICKIIUU
pacTEHUI W >KMUBOTHBIX, IPUHAIJICKAIINE K PA3HBIM SKOJOTHMUECKUM TpYyIIaM
omHoro Buaa, KpacHas xHura Poccuiickoii ®Deneparnuu, u300paKeHUs
OXpaHAEMBbIX BUJIOB pacTeHuit 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 OOYyYalOIIUMHUCS MPOrpaMM CpeAHEro ooOmero oOpa3oBaHUs:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JTUUHOCTHBIX pE3ylbTaTOB OCBOCHMS Npeamera «buonorus»
BBIZICJICHBI ~ CJCAYIOIIME  COCTaBIISIONIME:  OCO3HaHWE  OOYyYarolUMUCS
POCCHUMCKON TPaXKTAHCKOM HJIAEHTUYHOCTM — 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  3HAaHHWS, TOTOBHOCTH U CHOCOOHOCTH  OOYyYaroImmuXcs
PYKOBOACTBOBATbCS B  CBOEM  JAEATENBHOCTH  II€HHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIIUMH CUCTEME OMOJIOTHYECKOTO O0Opa3OBaHUs, HAJIUYHE
HKOJIOTUYECKOTO TMPABOCO3HAHUSA, CIIOCOOHOCTH CTaBUTh LEJIM M CTPOUTH
KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS MpeaMeTa «bHuonorus» JOCTUTalTCs
B €JMHCTBE Yy4eOHOW M BOCIUTATEIHHOM MESITEIHHOCTH B COOTBETCTBUH C
TPAAULMOHHBIMU POCCUHCKHUMHU COLMOKYJIbTYPHBIMH, HUCTOPUUECKUMH H
TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPUHITHIMUA B OOIIIECTBE NIPABUIAMH U
HOpMaMHM TIOBEJICHHSI U  CIOCOOCTBYIOT  IpoIleccaM  CaMOIIO3HaHUSA,
CaMOBOCIIUTaHUSI U CaMOPa3BUTHS, PA3BUTUS BHYTPEHHEN MO3ULUU JIMYHOCTH,
MaTPUOTH3MA, YBAXKEHUA K 3aKOHY M IIPABOIOPANKY, YEJIOBEKY TpyAa H
CTapiieMy TIOKOJCHUIO, B3aWMMHOIO YBaXXEHHUS, OCEPEKHOTO OTHOIICHHS K
KYJbTYPHOMY HACIEOUI0 M TPAAUUMAM MHOTOHAIlMOHAJIBHOIO HapoJa
Poccuiickoit @enepannu, NpUpoOIe U OKPYKAKOIIEH Cpee.

JIndHOCTHBIE PE3yNbTaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JOJKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSI CPOPMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JUMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpPHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPAJUUMOHHBIM IEHHOCTSIM POCCHIICKOrOo OOIIEeCTBa,
paclIMpeHue >KU3HEHHOrO OIbITa W ONbITA JEITEIBHOCTH B IPOLECCE



peanu3aii OCHOBHBIX HAIpaBJICHUN BOCTUTATEIBHON NESITEIBHOCTH, 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 IMpaB M OOS3aHHOCTEH, YBa)KCHHE
3aKOHA Y TIPABOIOPSIKA;

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

CIIOCOOHOCTh OMpENEsTh COOCTBEHHYIO IMO3UIIMIO [0 OTHOIICHHIO 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 COTPYJHUYECTBY B MPOILIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TMO3HABATEIBHBIX U HCCIEIOBATEIBCKUX 3a/1a4, YBaXKUTEIBHOTO
OTHOIIEHUS] K MHEHHIO OIIMOHEHTOB MpPH OOCYXKIEHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COJIePKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPUOTHYECKOT0 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 ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIUI0 U NaMATHUKAM
MPUPOJIbI, TOCTHXKEHUAM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
Tpyac,

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUUCKHMX YUYEHBIX B CTAHOBIEHUE U
pa3BUTHE OWOJOTWH, MOHUMAHUS 3HAYCHHsS OWOJOTUM B TIO3HAHWUU 3aKOHOB
MIPUPOJBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ujenHas yoexxJIEHHOCTb, TOTOBHOCTh K CIYXKE€HHIO U 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €ro Cy/p0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHNUS;

CIOCOOHOCTh OLICHMBATH CUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;



OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIICHHUE K CBOMM POJUTENSIM, CO3JAaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTI'O IIPUHATHS LIEHHOCTEU CEMEWHOM KU3HU B COOTBETCTBUHU C
TpaauUUsMU HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOUYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

MOHUMAHUE DJMOIIMOHAIBHOTO BO3JCHCTBUSI KUBOW MPUPOABI U €€
IIEHHOCTH;

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

5) ¢usuyeckoro BocnuTaHusi, GOPMUPOBAHNS KYJIbTYPHI 310POBbS H
IMOIMOHATBLHOTO 0JIArONOJIy YHs:

NMOHUMAHUE W pealu3alus 3J0pOBOTO M Oe3omacHoro obpasza >KU3HU
(3mopoBoe  mMHUTaHWE, COOJIOJICHHE TUTHECHUYECKUX TPaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHH H OTAbIXa, peryisipHas Quznueckas
aKTUBHOCTB), OEpPEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

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

OCO3HAaHHWE  TMOCJHEACTBUA W  HENPUATHUS  BPEIHBIX  IMPUBBIUEK
(yrmoTpebieHus aqKoroJisi, HAPKOTHKOB, KypeHHS );

6) Tpy10BOr0 BOCIIMTAHMS .

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

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

UHTEpEeC K pa3nuuHbiM chepaMm mnpodecCHOHANBHON JesATETbHOCTH,
YMEHHUE COBEPIATh OCO3HAHHBIN BHIOOp OymyIiei mpodeccuu U peain30BbIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

FOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHUIO U CcamMOOOpa30BaHUIO Ha
MNPOTSHKEHU U BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

HKOJIOTHYECKHU IIeIeCO00pa3HOe OTHOIIEHHWE K TMPHUPOJE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;



MOBBIILIEHUE YPOBHS HKOJOTMYECKOM KyJbTYphl: NPUOOPETEHUE ONBITA
IUIAHUPOBAHUS TOCTYNKOB W OLIEHKM KX BO3MOXXHBIX HOCIEIACTBUN IS
OKPYKAIOILIEN CPEBI;

OCO3HAaHME II100aJBHOTO XapaKkTepa HKOJIOTHYECKUX MPoOJieM U MyTel ux
pelIeHHUS;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPUOOpETaeMble MPU H3YyYEHUU OMOJIOTUU
3HaHMSI U YMEHHS TpPH pPEHIeHUH MpoOJeM, CBS3aHHBIX C palUOHAIbHBIM
OPUPOIOIOJIb30BaHUEM  (COONIOZICHHE TpaBUJI TOBEJIEHUS B  NIPHUPOJE,
HAIpaBJICHHBIX Ha COXPAaHEHUE PaBHOBECHS B JKOCHCTEMax, OXpaHy BHUJOB,
IKOCUCTEM, OHOChEpHI);

aKTUBHOE HEMpHUSITUE JACHCTBUM, NPUHOCAIIUMX BpEl OKpYXk arolen
OPUPOJHOMN Ccpefie, YMEHUE NMPOTHO3UPOBATH HEOJATONPUATHBIE HKOJIOTHYECKUE
MOCJICJICTBUS MIPEANPUHUMAEMbIX IEUCTBUI U MPEOTBPAIATh UX;

HAJIMYME PA3BUTOrO  HKOJOTMYECKOTO  MBIIUICHHS, 3KOJIOTHYECKOU
KyJbTYphl, OMNBITA JAESITEILHOCTH AKOJOTHYECKON HANpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B MO3HABATEIIbHONW, KOMMYHUKATUBHON U COLIMANBHOM
NPAaKTUKE, TOTOBHOCTHM K YYacTHI0O B TPAKTUYECKOW  JEATEIBHOCTU
AKOJIOTUYECKOI HaNpaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOT'O Ha JHAJIOTE
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJMKYJIbTYPHOM
MUpE;

COBEPIIECHCTBOBAHUE SI3bIKOBOW M YUTATEIBCKON KYJBTYPhl KaK CpE/ICTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHHe CneluPUKU OUOJIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
(opMUpPOBaHUU PALMOHATIBLHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUH LIEIOCTHOTO
NpeJCTaBIeHUs 00 OKpYXKaloIleM MUpE KaK O €IMHCTBE IPUPOJIbI, YEIOBEKa U
o0miecTBa, B MO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pPELIeHUH MpodiieM
COXPAaHEHUS IPUPOJTHOIO PAaBHOBECHS;

yO0exKIEHHOCTh B 3HAUMMOCTH OMOJIOTMH JJIi COBPEMEHHOMN LMBUIM3AIUH:
o0ecriedyeHns: HOBOTO YPOBHSI Pa3BUTH MEAMIIMHBI, CO3/IaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pelaTh pecypcHble MpPOOJIeMbl  pa3BUTHSA
YeJI0OBeUeCTBa, MMOMCKa MyTel BBIXOJa U3 II00aIbHBIX 3KOJOTHUYECKUX MPOOIeM
u obecriedyeHHss Tmepexofa K YCTOWYMBOMY pPa3BUTHIO, paIlOHAIBHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECYpCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;



3aMHTEPECOBAHHOCTh B TMOJIYYCHUM OWOJIOTUYECKUX 3HAHUM B LEIAX
MOBBIIICHUSI OOIIEeH KyIbTYphl, €CTECTBEHHO-HAy4YHON TIpPaMOTHOCTH, KakK
COCTaBHOM  4YacTH  (YHKIMOHAIbHOM  TPAMOTHOCTH  OOYy4YarolUXcCs,
dbopmMupyemoii npu U3y4eHuu OUOJIOTHH;

NOHUMAHHUE  CYI[HOCTA  METOJIOB  IO3HAHHUS, 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
(haKTOB ¥ UMEIOIIMNXCS TaHHBIX C LEJIbIO TTOJIYYEHHUs IOCTOBEPHBIX BHIBOJIOB;

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

OCO3HAHUE IICHHOCTH HAYYHOU JESTEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
IIPOCKTHYIO U UCCIICIOBATEIIBCKYIO JICSITEILHOCTh HHINBUIYATbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO U
caM0o00Opa30BaHUI0, K AaKTUBHOMY TOJIYYEHHIO HOBBIX 3HAHUM MO OHMOJIOTHUU B
COOTBETCTBUH C KU3HEHHBIMU IMOTPEOHOCTSIMH.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble  pe3yibTaThl  OCBOGHUS ~ y4eOHOro  mpeamera
«buonorus» BKIIOYAIOT: 3HAYMMBIE IS (OPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXKIUCIHUIUTMHAPHBIE  (MEXIpPEIMETHBIE)  OOICHAyYHbBIC
MOHATHS, OTPAYKAIOIIUE IIEJIOCTHOCTh HAYYHOM KApTUHBI MHUpa U CICHUPHUKY
METOJIOB TO3HAaHUS, MCIOIb3YEMbIX B €CTECTBEHHBIX HaykaX (BEIIECTBO,
SHEPrus, SIBJICHUE, MPOIECC, CUCTEMAa, HAy4YHBIM (akT, MPHUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJIeAOBaHWE, HAONIOACHUE, H3MEpPCHHE,
OKCIEPUMEHT U JIPYTUX), YHUBEpPCaJIbHbIC y4eOHbIe NEUCTBUSA
(mo3HaBaTeNbHBIC, KOMMYHHMKATHBHBIC, PETYISTHBHBIC), OOCCIICUMBAIOIINE
dbopmupoBanue (HYHKIIHMOHAILHOW TPaMOTHOCTH W COIMAJIIBHOW KOMITCTCHIIMHU
0o0ydJaromuxcs, CHOCOOHOCTh OOYyYaloIMXCS  HCIOIb30BaTh  OCBOCHHBIC
MEXKIUCIMIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS W  YHUBEpPCAJbHbBIC
y4eOHbIC IEUCTBHS B TO3HABATEIHLHOMN M COIMATILHOM MPaKTHKE.

MeranpenMeTHble pe3yibTaThl OCBOEHHUS MPOTrpaMMbl CPEHETO OOIIEero
00pa30BaHus OJDKHBI OTPAXKATh:

OBjajleHe  YHMBEPCAJIBHBIMH  Y4eOHBIMH  NO3HABATEJbHBIMHU
AEeCTBUAMM:

1) 6a30BbIe JJOrHYeCKHE TeHCTBUS:



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

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

OTIpENeNATh LU AEATEILHOCTH, 3ajlaBasi mapamMeTpbl U KPUTEPUU UX
JOCTH)KEHUSI, COOTHOCHUTH PE3YJIbTaThl JEATEIbHOCTH C TOCTaBJICHHBIMHU
HEISIMU;

UCIIOJIB30BaTh OMOJIOTMYECKUE TOHITUS [JIsi OOBsicHeHUs] (HaKTOB U
SIBJICHUW KUBOW IPUPOJIBIL;

CTPOUTH JIOTMYECKUE paCCYX ICHUs (MHIYKTUBHBIC, JCAYKTUBHBIC, IO
aQHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTU W MPOTHBOPEUHS B paccMaTPUBAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHATh  CXEMHO-MOJIEJIbHBIE  CpEJACTBA  JUIl  TMPEJICTABJICHUS
CYIIIECTBEHHBIX CBSA3EH W OTHOIICHUN B M3y4aeMbIX OHMOJIOTUYECKUX OOBEKTaX,
a TaKkKe TMPOTUBOPEYHH PaA3HOrO pPOJa, BBISBICHHBIX B  Pa3IUYHBIX
MH(GOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaTbIBaTh IUIAH PEIICHUs MTPOOJIEMBI C YUETOM aHaAIN3a UMEIOIINXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JE€ATEIBHOCTb, OLIEHUBATh COOTBETCTBHE
PE3YyABTATOB LIENIAM, OLIEHUBATh PUCKU MOCJIEACTBUN EATEIIBHOCTH;

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

pa3BHUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUA:

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

UCIIOJIB30BATh PA3JIMYHBIE BUBI JIESITEIBHOCTU IO MOJYYEHUIO HOBOTO
3HAHWSI, €r0 HMHTEPIpEeTAIK, MPEoOpa3oBaHUI0 M MPUMEHEHUI0 B YYEOHBIX
CUTYaIlUsX, B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX U COIMATBHBIX MPOEKTOB;

dbopMupoBaTH  HAy4YHBIA ~ THN  MBIOUICHWS,  BIAACTh  HAyYHOU
TEPMUHOJIOTHUEH, KITIOUEBBIMU MOHSITUSIMU U METO/IAMU;

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



BBISBJISATh MPUIUHHO-CIIEACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh TUTNOTE3y €€ PEIICHUs, HAaXOIUTh apTyMEHTHI IS TIOKa3aTelbCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh MapaMeTPhbl U KPUTSPUH PCIICHUS;

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

JaBaTh OIICHKY HOBBIM CHUTYaIIUSIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITH IICJICHAPABJICHHBIN MTOUCK MEPEHOCa CPEJICTB U CIIOCOO0B
JEHCTBUS B TPOPECCUOHATIBHYIO CPEAY;

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

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC WJICH, IIPeJIaraTh OPUTHHAIBHBIC MTOJIXObI U PEIICHMS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ nunpopMmaumeii:

OPUCHTUPOBATBCA B PA3IMYHBIX HMCTOYHUKAX WHMOpMaIuu (TEKCTe
y4eOHOro  IMOCOOWs, HAy4HO-TIOMYJISAPHOM  JHUTEepaType, OHOJIOTHYCCKUX
CIIOBapsSiX W CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0Oa3zax HaHHBIX, B MHTepHeTe),
aHAJIM3UPOBATh WHQPOPMAIUIO PA3IUYHBIX BHUIOB W (GOpPM TpeACTaBICHUS,
KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh U HEMIPOTHBOPEYHBOCTH;

(GopMyTUPOBATE 3aIIPOCHI ¥ PUMEHSTH PA3IMIHBIC METO/IBI IPU TIOUCKE U
orbope Ouonornyeckoi uHGOpPMAIIMU, HEOOXOMAUMOM ISl  BBIIOJTHEHUS
y4eOHBIX 3a]1a4;

NpUOOPETATh OIBIT UCIOIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO  HCIIOJH30BAHHS
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 wWHGOpMAIMEH: NPUMEHSATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTUYeCKHe 3HaKU M CUMBOJIBI, (hOPMYIbI, a00peBHATYPY, HOMEHKIIATYDY,
UCIIOJI30BaTh M TPEeOoOpa3OBBIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJIQJI€Th  HABBIKAMH  PACMO3HABAHWS ¥ 3alIUTHl  WH(POPMAIINH,
nH()OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByajieHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH:

1) o6meHue:



OCYIICCTBIISITh KOMMYHHMKAallMd BO BCeX cdepax IKU3HU, aKTUBHO
y4acTBOBAaTh B JUAJOTe WM JUCKYCCHHU IO CYIIECTBY OOCYKIA€MON TEMBI
(yMeHHMe 3amaBaTh BOINPOCHI, BBICKA3bIBaTh CYKICHUS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEJIaraeMoi 3aJja4ur, YIUTHIBATh HHTEPECH U COTIIACOBAHHOCTh
MO3UIUN APYTUX YIACTHHUKOB JUAJIOTA WIIN JUCKYCCHH ),

pacmo3HaBaTh HeBepOaJbHBIE CpPEJCTBAa OOIICHWS, NMOHMMATh 3HAYCHHE
COIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBCHUS KOH(IMKTHBIX CUTYaIlUMH,
YMETh CMATYATh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh Pa3IMYHBIMK CIIOCOOAMU OOIIECHUS W B3aUMOCHCTBHUS, TOHUMATh
HAMEPCHHUS JAPYTUX JIFOACH, TPOSBIATH YBAXHUTCIBHOE OTHOIIECHUE K
co0eceTHUKY U B KOPPEKTHOU (popme (hopMyIrMpoBaTh CBOU BO3PAKCHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI JIeSITEIbHOCTD:

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAHJAHOW W
WHAVNBUAYATbHONH pabOTBI MpPU  PEHICHUH  OHOJOTHYCCKOH  MPOOJIEMBI,
00OCHOBBIBATH HE0OXOIMMOCTh IPUMEHCHUS IPYIIOBBIX bopm
B3aMMO/ICUCTBHUS MTPH PEIICHUN yU4eOHOH 3a1a4u;

BBIOMPATh TEMATHKY M METOJbI COBMECTHBIX NEHCTBUH C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YJICHA KOJUIEKTHBA;

NPUHAMATh IIeTM  COBMECTHOHW JIEATENBHOCTH, OpPraHU30BBHIBATH U
KOOPJAMHUPOBATH NIEHCTBUS O €€ MOCTHKEHHIO: COCTaBISTh TUIAH JEHCTBHM,
pactpeneniaTh pojid ¢ y4éTOM MHEHUH YYacTHHUKOB, OOCYXKIAaTh PE3yJbTaThl
COBMECTHOM PadOTHI;

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

npenjarath HOBBIE MPOEKTHI, OICHWBATh HJACH C TO3UIIMH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETMUECKOE IOBEJECHUE B PA3IMYHBIX
CUTYaIUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

OBi1ajleHUe YHUBEPCATBHBIMHU PEryJISTHBHBIMHU AeHCTBUAMM:

1) camoopranu3amms:

UCTIOJIb30BaTh OMOJIOTHUYECKHE 3HAHWS JUIsl BBISIBICHUS TPOOJIEeM U HX
pEIICHUS B )KU3HEHHBIX U YIeOHBIX CUTYAIHAX;

BHIOMpATh HAa OCHOBE OWOJIOTMYECKMX 3HAHWN IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JICHCTBUAX U MOCTYIKAX IO OTHOIICHUIO K KUBOUW TIPUPOJIE,
CBOEMY 37I0POBBIO M 3J0POBBIO OKPYKAIOIIUX;



CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh  ITO3HABATEIBHYIO  JIESITENBHOCTD,
BBISIBIISITh MPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3aJayd B
00pa3oBaTeIbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITEJIbHO COCTaBJSATh IUJIAaH pEIHICHUs NOpoOJiieMbl €  Yy4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEINMOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclMpATb  paMKH  y4yeOHOro TpeIMeTa 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 TIOBBIIIATH CBOM 00pa30BaTENbHBIA U
KyJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalllsIM, BHOCUTh KOPPEKTUBBI B JI€SITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJISM;

BIAJIeTh HAaBBIKAMU [I03HABATEJIbHOW peQiieKCMM KaK OCO3HaHUS
COBEPIIAEMBIX JEUCTBHUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YNbTATOB U
OCHOBaHMM, UCIOIb30BaTh MPUEMBI peIEKCUU Il OLIEHKH CUTYalluu, BbIOOpa
BEPHOT'O pELICHMUS;

YMETh OLEHUBATh PUCKM M CBOEBPEMEHHO IPHHHUMATh PEIICHHS II0 HX
CHU)KCHHIO;

OPUHUMATh MOTHBBI M ApPryMEHTBHl JIPYIMX IIpU aHAIM3E€ pPE3YJbTAaTOB
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 MHUP C MO3UIMH JIPYTOro 4eJoBeKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO 1o OHOJIOTHH Ha
0a30BOM ypOBHE BKJIIOYAIOT cHenupuyueckne Juisi y4eOHOro TpeaMera
«buonorus» HaydHble 3HAHUS, YMEHHUS U CIIOCOOBI JEHCTBHUI MO OCBOCHHMIO,
UHTEpIpETallud W NpeoOpa3oBaHUIO 3HAHUM, BHUIBl JESITEIBHOCTH IO



MOJIYYEHHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUU B Pa3IUYHBIX YYEOHBIX
CUTyallMsiX, a TaKKE€ B PEANbHBIX >XU3HEHHBIX CUTyalHUsIX, CBS3aHHBIX C
Oouonorueii. B mporpamMe mnpeaMeTHbIe pe3ynbTaThl MPEACTaBICHBI MO rojam
oOy4eHusl.

[IpeameTHbIe pe3yabTaThl OCBOEHUS YueOHOTO npeamera «buonorus» ¢ 10
KJlacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCT€ M POJU OWUOJOTUH B CHUCTEME
HAy4YHOTO 3HAHUSI €CTECTBEHHBIX HAayK, B (HOPMHUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHON KapTUHBI MUpPa W HAYYHOIO MHPOBO33PEHHUSA, O BKJIAJE
POCCUUCKMX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OUOJIOTHH,
(G yHKIIMOHAILHOM TPaMOTHOCTH YEJIOBEKa JIJIsl pelIeHUs )KU3HEHHBIX 3a]1a4;

YMEHHUE PACKPBIBATH COJICp>KaHUE OMOJIOTHYECKUX TEPMUHOB M MOHATHM:
KU3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (0OMEH BEIIeCTB M MPEBpAIlCHHE
SHEpPruu), TroMeocTa3 (CaMOperysslusl), ypOBHEBas OpraHU3alMs KUBBIX
CUCTEM, CaMOBOCITPOM3BE/ICHUE (penpoayKItus), HAaCJIEICTBEHHOCTD,
W3MEHUYUBOCTh, POCT U Pa3BUTHUE;

yMEHUE Wu3JIaraTb OHOJIOTUYECKUE TEOpUHU (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, ILIEHTpaJbHas JO0TMa MOJEKYJsipHON Ouosorun), 3axoHbl (I.
Mennens, T. Moprana, H. 1. BaBunoBa) u yueHus (o 1ieHTpax MHOTOOOpa3us u
MPOUCXOXKACHUS KyJIbTypHbIX pactenudd H. . Baswiopa), omnpenensiTsh
IPAHUIBI KX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yMEHHE BJIaJIETh METOIaMHU HAYYHOTO TIO3HAHUS B OMOJIOTUU: HAOII0IeHHE
Y ONHMCAHUE KUBBIX CUCTEM, MPOLIECCOB U SIBJICHUI, OPraHU3alns U IPOBEACHUE
OMOJIOTUYECKOTO  AKCIIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXY HCCIEAYEeMBbIMU BEIWYMHAMHU, OOBICHEHHE MOJTYyYEHHBIX
pPE3yABTAaTOB, UCIOIb30BAHHBIX HAYYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHHE
JI€JIaTh BBIBOJbI HA OCHOBAHUU IIOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJECIATH CYIIECTBEHHBIE NIPU3HAKNA BUPYCOB, KIIETOK IMTPOKAPHOT
U JyKapuoT, OJHOKJIETOYHBIX WU MHOTOKJIETOYHBIX OPTraHW3MOB, OCOOCHHOCTHU
MPOIIECCOB: OOMEHa BEIIECTB U MPEBpaICHUs YHEPTUU B KJIETKe, (DOTOCHHTE3A,
IJIACTHYECKOTO0 M JHEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUIOJIOTBOPEHUS, PA3MHOKECHUS, HWHIAWBUIYAJIbHOIO Pa3BUTHUS OpraHu3Ma
(oHTOTEHER);

yYMEHHE TPUMEHSTh TIOJYYCHHBIC 3HAHUS TSI OOBSICHEHUS OUOIOTUIECKUX
IIPOLIECCOB U SIBJICHUM, ISl NPUHATHS TPAKTUYECKUX PEIICHUN B TOBCEHEBHOMN
KU3HU C Ledblo oOecreyeHrs Oe30MacHOCTH CBOETO 3/I0pOBbS M 370POBbS
OKPYXKAIOUIUX JIIOJIel, COOJIOJeHUsI HOPM TIpPaMOTHOTO TOBEJAEHUS B
OKpY’Karouien NpupoaHoOi cpene, NOHUMaHWe HEOOXOIMMOCTH UCIOJIb30BaHUs



JOCTUKEHUN COBPEMEHHOW OMOJOTrMU M OMOTEXHOJIOTMH AJi1 pallOHAIBHOIO
MIPUPOIOTIONH30BAHMS;

yMEHHE pemaTh »JJIEMEHTApHBbIE TEHETUYECKHE 3aJadydl Ha MOHO- H
AUTUOPUIHOE CKpEIIMBAaHME, CIETUIEHHOE HACIEeIOBaHHE, COCTABISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBaHUS I MPEACKa3aHUs HACIIEOBAHUS MPU3HAKOB Y
OpPTraHHU3MOB;

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

yMEHHE KPUTHUYECKH OIICHHBAThb W HMHTEPIPETUPOBATH WH(POPMAIUIO
OMOJIOTMUECKOTO COJACPKAHMS, BKIIOUAIONIYIO IICEBJJOHAYYHBIE 3HAHUS W3
pa3IMYHBIX HMCTOYHHUKOB (CpeACTBA MaccoBOil wuH(pOpManuu, Hay4IHO-
HOMYJIIPHBIE MaTepUaibl), STUYECKUE ACTIEKThl COBPEMEHHBIX HCCIEAOBAaHUN B
Ouonoruu, MeIUIMHE, OMOTEXHOJIOT HH;

yMEHHE CO37aBaTh COOCTBCHHBIE NHCHMEHHBIE W YCTHBIC COOOIICHHS,
0000mass OMoOIOTHYECKYr0 HH(POPMAIMI0 W3 HECKOJBbKUX HCTOYHHUKOB,
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 (OPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-Hay4YHON KapTUHBI MHpPa U HAyYHOI'O MHPOBO33pPEHHUS, O BKIAJE
POCCHUHCKHUX U 3apyO€XHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOIHH,
(YHKIMOHAJIBHON rPaMOTHOCTH YeJIOBEKA I PEIICHUs KU3HECHHbBIX 33]1a4;

YMEHHE pacKpbIBaTh COJECpP)KAHUE OMOJOTHYECKMX TEPMHHOB M MOHSATHUI:
BUJ, TONYJSALUs, TEHO(POHI, OHBOJIOLUA, MABWXKYIIHE CHIbl ((aKTOpbI)
ABOJTIOIINH, MIPUCITIOCOOJICHHOCTh OpraHH3MOB, BUJI000pa3oBaHue,
9KOJIOTHYeCcKue (PaKTOPbI, FKOCUCTEMA, TPOAYLIEHTHI, KOHCYMEHTHBI, PEIYLICHTHI,
[T IMATAHUS, PKOJOTHUeCcKas MupaMuaa, OnoreoreHos, onocdepa;

YMEHHE Hu3JIaratb OHOJIOTMYECKHE TEOpHH (SBOJIIOLMOHHAS Teopus Y.
JlapBrHa, CHHTETHYECKas TEOpPHUS 3BOJIOIUH), 3aKOHBl U 3aKOHOMEPHOCTH
(3apoabimieBoro cxoactsa K. M. bapa, uepenoBanus riaBHbIX HaNpaBICHUN U
myTel sBomonuu A. H. CeseprioBa, yuenus o 6uochepe B. 1. BepHanackoro),
OTIpEENATh TPAHUIIBI X TIPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHUE BJIa/I€Th METOJaMHU HAYYHOI'O TO3HAHUS B OMOJIOTHU: HAOII0IEHUE
Y OIMCAHUE JKUBBIX CUCTEM, MPOLIECCOB U SIBICHUHN, OPraHu3allvs U IPOBEIACHHE
OMOJIOTMYECKOTO  DKCIEPHUMEHTa, BBIABWKEHHE  THUIOTE3bl, BBIABICHUE
3aBHCHMOCTH MEXJy HMCCIEAyeMbIMU BEIWYMHAMHU, OOBSCHEHUE MOTYYCHHBIX



PE3YJIBTATOB, UCITOJIb30BAaHHBIX HAYYHBIX MOHATHH, TEOPUN U 3aKOHOB, YMCHHE
JIeaTh BRIBOJIBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICIATH CYIICCTBEHHBIE MPHU3HAKK CTPOCHUS OMOJIOTHYCCKUX
OOBEKTOB: BWJIOB, MOMYJAIWN, NPOAYICHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTeoIeHO30B U HIKOCUCTEM, OCOOCHHOCTH TPOIIECCOB: HACIEICTBEHHOU
M3MEHYUBOCTH, €CTECTBEHHOTO otOopa, BUI000pa3oBaHus,
MIPUCTIOCOOJICHHOCTH OpPTraHW3MOB, JIEUCTBHS DKOJOTHYECKHUX (HAaKTOPOB 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 MPAKTUYCCKUX PEIICHUH B MIOBCETHEBHOU
KU3HU C Leibi0 oOecredeHnss 0e30MacHOCTH CBOETO 3JI0POBbS H 370POBbS
OKPYXXAIOIIUX JIFOJCH, COOJIOJCHUS HOPM TPaMOTHOTO TIOBCJACHHS B
OKpYXKarolel MPUPOIHON cpejie, TOHMMaHUue HEOOXOIUMOCTH HCITOJIb30BaHUS
JTOCTHKEHU I COBPEMCHHOM ownosoruu TUTST paIMoOHAIEHOTO
IPHUPOJIOTIOIB30BAHUS;

yMEHHE peliaTh JJeMEHTapHbIe OMOJOTHYECKHE 3aJladd, COCTaBISTh
CXEMBI ITePeHOCa BEIIECTB U PHEPTHH B SKOCUCTEMaX (IIeTI MTUTAHWS);

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

yMEHHE KPUTHUYECKH OIICHHBATh W WHTEPIPETUPOBATH WH(POPMAIUIO
OHMOJIOTMUYECKOTO COJCPKAHMsI, BKIIOUYAIONIYIO TICEBIAOHAYYHBIC 3HAHHUA U3
pa3IMYHBIX HWCTOYHHKOB (CpeIcTBa MaccoBOM wWH(MOpManuu, HAyIHO-
NOMYJIIPHBIE ~ MaTepHalibl), paccMaTpwBaTh TJI0OATbHBIE JKOJOTHYCCKHE
poOJIeMBbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

yMEHHE CO3/7aBaTh COOCTBEHHBbIC NMHCHMEHHBIE M YCTHBIE COOOIICHHS,
0000mass OMOJOTHYECKYI0 HH(POpMANUI0 M3 HECKOIbBKHUX HCTOYHHKOB,
IPaMOTHO UCIIOJIH30BATh OHSATUHHBIN ammapar ouomnorumu.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM uugpoBbie
Ne n/n P Konrpoasbubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoTsbI
pecypchl
bu6moreka [IOK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edsoo.ru/7f41c292
2 JKuBbIe cuCTeMBI U X OpraHu3aIus 1 Bubamorexa [JOK
p & https://m.edsoo.ru/7f41c292
. bubnuotexa [JOK
3 X 8 1
MMHYECKHI COCTaB M CTPOEHHUE KIIETKU httos://m.edsoo.ru/7f41c292
bu6moreka [IOK
4 XK 6
FSHEACHTEILHOCTS IGIETIH https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE 1 UHAMBUYAJIbBHOE Pa3BUTHE 5 1 bubnuorexa [JOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [IOK
OpraHu3MoB ' https://m.edso0.ru/7f41c292
7 Cenekuus opranu3mMoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo0.ru/7f41c292
bubmuoreka [JOK
8 Peseparioe npems L 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 pa3aeioB U TeM ¢ poBLIE
Ne n/m P Konrtpoiasbubie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS ONOJIOT U 9 1 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuoreka [JOK
2 9 0.5
3emie https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PratHsMbL H OKpYRAIONas cpeia https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ SKOJIOTHUECKAE CHCTEMBI 9 bubmmorexa LOK
https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
5 P 2
C3CPBHOE BpeMi 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 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka Konrtpoabnbie | IIpakTuyeckue
n/n Bceero u3ydyeHusi | oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo0.ru/863e632a
MeTo 161 TTO3HAHMS KUBOM
npuposl. [IpakTnueckas paboTa
2 NE lp«I/ICl'IOJ'III)ﬁOBaHI/Ie aSIJ)'II/I‘IHBIX 1 0.5 brbmorexa [TOK
B P ' https://m.eds00.ru/863e6122
METOJIOB TMPH U3YyICHUH
OMOJIOTHYECKIX 0OBEKTOBY»
3 buonornuecknue cucTeMsl, 1 bubnuorexa [JOK
MPOLECCHl U UX U3YyYEHUE https://m.eds00.ru/863e6564
4 XUMHYCCKUN COCTaB KICTKH. 1 bubnuorexa [JOK
Bopa u muHepanbHbie cou https://m.edsoo.ru/863e674e
bubmuoreka [JOK
5 b .C 0 1
CATKH. LOCTER 1 CIPOCHHE DEIKOR https://m.edso0.ru/863e6b72
depMeHThI — OUOJIOTHYECKUE
KaranuzaTtopsbl. JJabopaTtopHast
5 pabota Ne 1 «/3y4yeHune 1 05 bubnuoreka [IOK
KaTAJINTUYECKOW aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIas3bl
WJTU KaTajiasbl)»



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

bubmuoreka [IOK

! YraeBozet. Jlmm e https://m.eds00.ru/863e6870
bu6mmoreka [{OK
8 Hywentonsie kuctorst. AT® https://m.eds00.ru/863e6d5¢
9 Hcropus u MeTOIbI U3y4EHUS bubnuorexa [JOK
KyeTku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak nenocTHas xuBas
cucremMa
Crpoenne s3yKapruOoTHYECKOU
kietku. JlaboparopHast pabota Ne
2 «M3yueHne cTpoeHus KIETOK bubnuoreka [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 01 MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpEriapaTax u ux
OTIMCAHUE
bu6moreka [IOK
12 ObMeH BEMECTB MM METa00MIIM https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 dorocuites. XemocHires https://m.edso0.ru/863e7c98
. bu6mmoreka [IOK
14 JuepreTieckuii 0omen https://m.edsoo.ru/863e7aae
JKU3HEHHBIN IUKIT KIETKU.
Jlenenue KiaeTku. MuTo3.
15 JlaGopaTopnas padota Ne 3 05 bubnuoreka [IOK

«Ha6J’IIO,[[eHI/IC MHUTO3a B KJICTKax
KOHYHMKA KOPCIIIKa JIYKa Ha
TOTOBBIX MUKpOIIpCIIapaTax»

https://m.edsoo.ru/863e7dc4



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

16 Buocunres Oenka. Peakiims bu6mmoreka [JOK
MAaTPUYHOTO CUHTE3a https://m.edsoo0.ru/863e796e
bu6mmoreka [{OK
17 T —
panciAums — GuockHTes e https://m.edso0.ru/863e796e
18 Hexnerounsie hopmbl )KU3HA — bubnuoreka [IOK
BHUPYCBI https://m.edso0.ru/863e7540
bu6morteka [IOK
DopMBbI pa3MHOKEHHUS
19 ODFAHIAMOB https://m.edsoo.ru/863e81b6
p https://m.edsoo.ru/863e831e
. bubnuorexa [JOK
20 M
eHos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE
MTOJIOBBIX KJIETOK.
21 OmnonotBopenue. JlabopaTtoprast 05 bubnuoreka [IOK
pabora Ne 4 «V3ydeHue CTpoeHHs ' https://m.edso0.ru/863e81b6
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»
99 NuauBunyanbHOE pa3BUTHE bubnuoreka [JOK
OPraHu3MoOB https://m.edso0.ru/863e8436
I'enernka — Hayka o
bubmuoreka [JOK
23 HACJIEICTBEHHOCTH U
https://m.edso0.ru/863e862
W3MEHUYUBOCTH
3aKOHOMEPHOCTH HACIEeI0BaHUS
24 MpU3HAKOB. MoOHOTHOpUIHOE bubmmorexa [JOK
P ] P https://m.eds00.ru/863e8878
CKpeIllUBaHHE
25 JIurubpuiHoe CKpeuuBaHue. bubnuorexa [IOK



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
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

3aK0OH HE3aBUCUMOTO
HACJICIOBAaHUS TIPU3HAKOB

https://m.edsoo.ru/863e89a4

CueruieHHOE HaclleZJoBaHHUE
npusHakoB. JlaboparopHas padota
Ne 5 «M3yuenue pe3ysbTaToB

bu6morteka [IOK

26 MOHOTHOPHHOTO 05 https://m.edSO(])_.I ru/863e8c60
JUTHOPHUTHOTO CKPEITUBAHUS Y
JpO30(¢ Il HAa TOTOBBIX
MUKpOTIpEIiapaTax»

97 T'eneruka noma. Hacienosanue bu6moreka [IOK
MPU3HAKOB, CUEIUICHHBIX C TTOJIOM https://m.edso0.ru/863e8c60
M3MeHYNBOCT®.

Henacnencreennas
M3MEHYUBOCTh. JlabopaTtopHas

28 pabota Ne 6. 3yuenue 05 bubnuoreka [IOK
MO (DUKAITHOHHO M https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IIOCTPOCHHE
BAapUAIIMOHHOTO Psa U
BapHallMOHHOW KPUBON»

HacnencrBeHHast ©3MEHYHUBOCTb.

29 JlaboparopHas padota Ne 7. 05 bubnuoreka [JOK
«AHanu3 MyTauui y Apo30¢uist https://m.edsoo.ru/863e8efe
Ha FOTOBBIX MUKPOTIpEIIapaTax»

bubmuoreka [JOK
30 Peneriica wenosexa https://m.eds00.ru/863e8d78
31 PezepHblit ypok. OG001IEeHNE 110

TeMe «HacaencTBeHHOCTh U



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

HU3MCHYUBOCTb OPraHu3MOB»

32 Cenexius Kak HayKa U TIpoIece 1 bubmmorexa [OK
https://m.edso0.ru/863e9214
33 MeTo bl M TOCTUXKEHUS CETICKITUT 1 bu6mmoreka [{OK
pacTEeHUN U KUBOTHBIX https://m.edso0.ru/863e9214
34 buoTexHosorus Kak oTpacib 1 bubnuotexa [JOK
MIPOU3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



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

11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3ydyeHus | oOpasoBaTejibHbIE
padoThI padoTsbI
pecypcsl
1 DBOJIIOIHS U METOJIBI €€ U3yUCHUS 1 brbmorexa [IOK
H a ye https://m.edsoo0.ru/863ea20e
5 Hcropus pazsutus 1 bubnuoreka [JOK
MIpe/ICTaBICHUH 00 IBOIIOLINH https://m.edso0.ru/863e9570
bu6moreka [IOK
3 M 1
AKPOSBOHOMIA https://m.edsoo.ru/863e9cle
[Tomymsiust Kak sJeMeHTapHas
€IMHHULIAa BUJA U SBOJIIOLHH.
4 JII;60 ETO HI;SI aGota JL\} 1 1 0.5 bubmorexa LIOK
parTopiiaz p ) ' https://m.eds00.ru/863e99c6
«CpaBHeHUE BUIOB T10
MOP(OJIOrHIECKOMY KPUTEPUIO)»
5 JIBKyIue CUitbl (3JIEMEHTapHBIC 1 bubnuoreka [IOK
(haKTOpBI) SBOJIOLIUH https://m.edsoo.ru/863e9da4
5 EcrecTBenHbIi 0TOOP 1 €T0 1 bubnunoreka [JOK
hopmbI https://m.edsoo.ru/863e9ed0
Pe3ynbTathl 3BOIIONUN:
MIPUCTIOCOOIEHHOCTh OPTaHU3MOB Eu OK
7 1 BUJI000pazoBaHue. 1 0.5 ubsmorexa L

JIaGopatopHas pabora Ne 2
«Onucanue NpucrnocoOIeHHOCTH

https://m.edsoo.ru/863e9fde



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

OpraHu3Ma 1 €€ OTHOCUTEILHOTO
Xapakrepa»

Hamnpasnenuns u mytu

bu6mmoreka [{OK

8 MaKpO3BOJIIOLHH https://m.edsoo0.ru/863e9cle
9 HeoOpaTumocTs 3BOITIONIAN
10 Wctopus xu3Hu Ha 3emiie U
METO/1bI €€ U3Y4YEHUS
11 I'mnoTte3bl MpOUCXOXKACHUS KUZHH bubnuoreka [IOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PasButue xxu3nu Ha 3eMiie o bu6moreka [IOK
3paM U MepHuoiam https://m.edsoo.ru/863ea6be
OCHOBHBI€ ATaIbI 3BOJTIOIUU
PacTUTEIBHOTO U KUBOTHOTO
13 mupa. [Ipaktruueckas padora Ne 1 05 bubnuoreka [IOK
«M3yyeHune UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUii U )KUBOTHBIX B
KOJUIEKIIHSIX»
14 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOLMS YEJIOBEKA bubmuoreka [JOK
(anTpOMIOTCHE3) https://m.edsoo.ru/863eac2c
16 JiBuxkymmue cuibl (hakTopsl) bubnuoreka [JOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJANH 3BOJIOLUH
YeJloBeKa
18 Yenosedeckue pacsl U IPUPOJHBIE bubnuorexa [IOK



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

ajJalrTalnruy 4CJI0BCKa

https://m.edsoo.ru/863eaea2

Pesepubiit ypok. O60011eHIE IO

19 Teme «Bo3HUKHOBEHME U
pa3BUTHE )XU3HU Ha 3emiie)»
20 DKoJIoTHs Kak HayKa
21 Cpensl oOuTanus u bubnuotexa [JOK
IKOJIOTUYECKHUE (PAKTOPHI https://m.edsoo.ru/863eafec
AOGuoTtudeckue (HakTopsl.
JlabopaTtopHnas pabota Ne 3.
«Mopdonornueckue 0COOEHHOCTH
22 pacTeHuil U3 pa3HbIX MECT 0.5 bubamorera LOK
https://m.edsoo0.ru/863eb10e
obutanusy. JlabopaTopHas paborta
No 4. «Bnugnue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIeycay
bu6moreka [IOK
23 buotiieckie pakTopu https://m.edso0.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKH
nonymsiiuu. [Ipaktuueckast
24 pabota Ne 2 «I[Toacuér mmoTHOCTH 0.5
MOMYJISIIUI pa3HbIX BUJOB
pacTeHui»
o5 CooOmiecTBa OpraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 DKOJIOTHYECKHE CUCTEMBI bubnunoreka [JOK
(aKOCHCTEMBI) https://m.edsoo.ru/863eb46a
27 OcHoBHBIC TTOKA3aTSIN bu6mmoreka [JOK



https://m.edsoo.ru/863eaea2
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

SKOCHUCTEMBI. DKOJIOTHYCCKHEC
nupamuibl. CBOMCTBA SKOCUCTEM.

https://m.edsoo.ru/863eb5fa

Cyxkueccust

28 [Ipupoanblie 3xocHuCTEMBI 1

29 AHTpPONIOT€HHBIE SKOCUCTEMBI 1

30 buocdepa — rnobanpHas 1 bubnuorexa [JOK
IKOCHCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuotexa [JOK
o6uochepsl https://m.edsoo.ru/863ebd16

32 YenmosevecTBO B Onochepe 3emin 1

33 CocymiecTBOBaHUE TPUPOJIBI U 1 bubnuorexa [JOK
YeJI0BEYeCTBa https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O600meHne

34 TeMmbl «CooO1iecTBa 1
9KOJIOTMYECKHUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I1O0 34 95

I[TPOTPAMME



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




MPOBEPSEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

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

CpopMHUPOBAHHOCTH 3HAHUM O MECTE U POJIM OHMOJIOTHH B CUCTEME
HAayyHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OpPMHUpPOBaAHUU
COBPEMEHHON €CTECTBEHHO-HAyYHON KAPTHUHBI MHpPA M HAYYHOTO
MHUPOBO33PEHHUS; O BKJIAJAE€ POCCUMCKHX U 3apYOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTHH; (YHKIIMOHAJIBHOM IpaMOTHOCTH

YCJIOBCKA I PCIICHHUA J)KU3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEp)KaHHE OHOJOTMYECKHX TEPMHHOB H
TOHSATHN: KU3Hb, KJIETKA, OPTaHU3M; MeTa00JI13M (0OMEH BEIIECTB
Y TIPEBPAIEHHE YPHEPTHH ), TOMEOCTa3 (CaMOPETYIISAINs), YPOBHEBAs
OpraHu3anus KHUBBIX CHUCTEM, CaMOBOCIIPOU3BEICHNE
(penponyknmsi), HACJIEICTBEHHOCTb, W3MEHYMBOCTh, pOCT H

pa3BUTHE

YMeHne  u3naratb  OWMOJIOTHYECKHE  TeOpuH  (KJIETOYHas,
XpOMOCOMHasi, MyTanimoHHas), 3akoHbl (I'. Mennens, T. Moprana,
H.M. BaBumoBa) u yueHus (0 IEHTpax MHOTOOOpazus U
MPOUCXOXKACHHUSI  KyJIbTypHbIX pacteHudt H.M.  Basuiosa),

OIPCACIIATh I'PaHUIBI UX IPUMCHHUMOCTHU K )KUBBIM CUCTEMaM

VYmenune BJIaACTb MCETOAAMH HAYYHOI'O IIO3HAHHA B OuoJIorun
(Ha6J'IIOI[eHI/Ie U OIMMCAaHHUC KMUBLIX CHUCTCM, IIPOLECCCOB U HBHCHHﬁ;
OopraHu3anvsa W IIPOBCIACHUC OHOJIOrUYECKOI0 OKCIICpUMCHTA,
BBIABHKCHHUC TUIIOTE3bI, BBISIBJICHHC 3aBUCHUMOCTH MCKOY
HCCIICAYECMBbIMHU BCINYMHaAMH, 00BsICHEHHE IMNOJTYYCHHBIX
pPE3YyJIbTaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ u
3dKOHOB; YMCHHC JCJIaTb BbBIBOAbI HAa OCHOBAHHU IIOJTYUCHHBIX

pEe3yNnbTaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIICTIATH CYHICCTBCHHBIC TIPU3HAKHW BUPYCOB, KIICTOK
IIPOKAapuoOT H DJOYKApPUOT, OAHOKIICTOYHBIX W MHOTOKJIICTOYHBIX

OpraHnu3MOB; 0COOCHHOCTHU mpoucccoB oOMeHa BCOICCTB H




MPEBPAIIEHUS] SHEPTHH B KIETKE, (JOTOCHHTE3Q, TUIACTUYECKOTO H
JHEPreTHYeCcKOro OOMEHa, XEMOCHHTE3a, MHUTO03a, Meio03a,
OTUIOIOTBOPEHUS, PA3MHOXKEHUS, WHAUBHUIYALHOTO Pa3BHUTHUS

opranusma (OHTOTEHE3)

YMeHue mpUMEHSATh NOJy4YEHHbIE 3HaHUs I OObSCHEHHUS
OMOJIOTMYECKUX  IPOLIECCOB W SIBJICHUN, U1 TNPUHATUSA
IPAKTUYECKUX pEIIeHUH B IOBCEJIHEBHOM JKM3HM B LEISIX
obOecrieueHHss 0€30MaCHOCTH CBOETrO0  3J0POBbSI U 3JI0OPOBBS
OKPYKAIOILKX JIFO/IeH, COOIIOICHHS] HOPM TPaMOTHOTO TIOBEJIEHUS B
OKpYXalollled MPUPOIAHON cpeae; MOHUMaHHE HEOOXOIUMOCTH
WCIIOJIb30BAHUS  JIOCTM)KEHUH  COBpEMEHHOM  Ouonoruu

OMOTEXHOJIOT U JUIsl pallMOHATIBHOTO MPUPOI0TIOIb30BaAHUS

YMeHue pemath dJIeMEHTapHbIE TEHETUYECKUE 3a7aud Ha MOHO- H
JTUTHOPUTHOE CKpeIIuBaHue, CIIEIJICHHOE  HAacJeJ0BaHuE;
COCTaBJSITh  CXEMBl  MOHOTHOPHIHOTO  CKpEIIWBAaHMS IS

IpeACKa3saHuA HACJICAOBAHUA ITPU3HAKOB Y OPraHU3MOB

YMeHHe BBITIOJHATh J1a0OpaTOpHbIE M MPAKTUYECKHE paboTHI,
cobOmoaTh TpaBuia Mpu paboTe ¢ y4eOHBIM U J1aOOPATOPHBIM

000py1I0BaHHEM

YMeHHe  KPUTHYECKH  OICHMBAaTh M HMHTEPIPETUPOBATH
“HPOpMAIIUIO  OMOJIOTHYECKOTO  COJCPKAHUs, BKIIOYAIOIIYIO
NICCBIOHAYYHBIC 3HAHUS U3 pPa3IMYHbIX HCTOYHHKOB (CMMU,
HAYYHO-TIONYJISIPHBIE MaTepHalbl); ITHYECKHE ACTICKTHI
COBPEMECHHBIX  HWCCIICJIOBAaHWH B  OWOJOTHH,  MEIHIIMHE,

OMOTEXHOIOT MU

10

YMmenue co3naBaTh COOCTBEHHBIE MUCHBMEHHBIE U YCTHBIE
coobmienus, 0000mas OHOJOrHMYECKyl0  HMHPOpMALUIO U3
HECKOJIBKUX HCTOYHHKOB, I'DAMOTHO HCIIOJIb30BaTh IMOHATHHHBIN

alrapar ouoJsoruu

11 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeIHero o01ero 00pa3oBaHus




ChopmupoBaHHOCTH 3HAHUN O MECTE U POJIA OMOJIOTHH B CHCTEME
HAyYHOTO 3HAHMUA €CTECTBEHHBIX HayK, B (OPMHPOBAHUHU
COBPEMEHHOM €CTECTBEHHO-HAyYHOM KApTUHBI MHUpPA W HAY4HOI'O
MHUPOBO33PEHUS; O BKJIAJE POCCHHUCKHAX U 3apYOCKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJIOTWH; (YHKIMOHATHHOW T'PAMOTHOCTH

YCJIOBCKA IJId PCIICHHUA ) KU3HCHHBIX 3aJ1a4

YMeHHne pacKpblBaTh COJACpPXKAHUE OMOJIOTMYECKHMX TEPMUHOB M
TMOHATUI: BUJ, TIOIYJISIIHS, TeHO(MOH]I, SBOIONHNS, IBHKYIIHAE CHITBI
(bakTOpel)  SBOJIOLMH,  MPHUCHOCOOJCHHOCTh  OPraHU3MOB,
BUJI000pa30BaHKEe,  HIKOJIOTMYECKHE  (PAKTOpbl,  HKOCHUCTEMA,
MPOIYIEHTBI,  KOHCYMEHTBI,  pPEAYIEHTHI, IeNu  MUTaHus,

9KOJIOTUYECKasi MUpaMuaa, OuoreoreHo3, onocdepa

YMeHnue uznaratb OMOJIOrHYECKHE TeOpUr (IBOJIIOLMOHHAS TEOPHUS
Y. JlapBuHa, CHHTETHYECKass TEOpUsI HBOJIIOLMHU), 3aKOHBI H
3aKOHOMepHOCTH  (3apoaplmieBoro  cxoicrBa K.M.  Boapa,
YepelOBAaHMS TIJIABHBIX HAIlpaBlIe€HUW M myTed sBosronuu A.H.
CeseprioBa, yuenuss o omochepe B.M. Bepnanackoro), onpenaensirsb

T'paHUIIbl UX IPUMEHUMOCTH K JKUBBIM CUCTEMaM

YMeHne BIaJeTh METOJaMH HAydyHOTO II0O3HAHWS B OWOJIOTHH
(HaOmroIeHNe M OMMCAHUE JKUBBIX CHUCTEM, MPOIIECCOB U SBIICHUIA;
OpraHu3aisi ¢ TPOBEACHHE OHOJOTHYECKOTO OSKCIICPUMEHTA,
BBIJIBIDKEHUE  TUIIOTE3bl, BBISBICHHUE 3aBUCHMOCTH  MEXKIY
UCCIIeTYyEMbIMU BEJIUYUHAMH, 00BsICHEHHE MOJTY9CHHBIX
pe3ylnbTaTOB, WCIIOJB30BAHHBIX HAYYHBIX IIOHATHHA, TEOPUH U
3aKOHOB; YMEHHE JieJlaTh BBIBOJBI HAa OCHOBAHHUM IOJIYYCHHBIX

pe3ynbTaToOB)

VYMeHue  BBIIENATH  CYIIECTBEHHbIE  NPU3HAKUM  CTPOEHUS
OMOJIOTUYECKUX OOBEKTOB: BHJOB, MOMYJISALUNA, NPOIYLEHTOB,
KOHCYMEHTOB, PpEIYyLIEHTOB, OHMOIE€OLIEHO30B U  IKOCUCTEM;
OCOOEHHOCTH  TPOLIECCOB  HACJEACTBEHHOH  M3MEHUYUBOCTH,
€CTECTBEHHOT0 0TOOpa, BHI000pa30BaHUs, MNPHCIOCOOIEHHOCTH
OpPraHu3MOB, NEHCTBUS SKOJOTHYECKUX (DAKTOPOB HAa OPraHU3MBI,
IIEpEHOCa BEIIECTB U IIOTOKAa DJHEPrUM B  DKOCHCTEMAX,
AQHTPOIIOTEHHBIX M3MEHEHMH B DKOCHCTEMAax CBOEH MECTHOCTH,

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

YmMmenue INPUMCHATH IIOJYYCHHLBIC 3HAHUA  JUIA O0OBSICHEHUS




OMOJIOTUYECKUX  TPOLECCOB W SABICHWM, M TPUHATHA
MIPAaKTUYECKUX PELICHUH B IIOBCEIHEBHOW JKU3HM B ILEILIX
obecrieyeHnss 0GE30MAaCHOCTH CBOETO 3/I0POBbSI W 3JI0POBBS
OKPYKAIOILKX JIF0/IeH, COOII0OAEHNSI HOPM I'PaMOTHOTO IOBEJCHUS B
OKpYXalollled MPUPOIAHON cpele; MOHUMAaHHUE HEOOXOIUMOCTH
UCIIOJIb30BAaHUSl  JIOCTIDKEHUH  COBPEMEHHOM  OHOJIOTMH  JUIs

paloOHaJIbHOT'O IMPUPOAOIIOJIb30BaAHUSA

YMeHue pemarb  3J€MEHTapHble  OHOJIOTMYECKHE  3ajaud,
COCTaBJISITh CXEMBI MEPEHOCA BEIIECTB W SHEPTHHU B IKOCUCTEMAX

(uenu nmuTaHuUsA)

YMeHue BBINOJNHATh J1a0OpaTOpHbIE U MpakTUYeCcKHe padoThl,
coOnroAaTh mpaBuia NMpu padboTe ¢ y4eOHbIM U JaOOPaTOPHBIM

000pyI0BaHHEM

YMeHue - KpUTHYECKH  OLIEHMBAaTh M HMHTEPIPETHPOBATH
nHpopmanuio  OMOJIOTUYECKOTO  COJEpXaHHUsS, BKIIOYAIOLIYIO
NICEBJIOHAYYHbIE 3HAHHUA W3 pa3IMuHbIX wHcTouHHKOB (CMU,
Hay4YHO-TIONYJISIpHBIE MaTepHuallbl); paccMaTpuBaTh IJ100aIbHbIE
9KOJIOTUYECKHE TIPOOJIEMBl COBPEMEHHOCTH, (OPMHUPOBATH I10

OTHOIICHHWIO K HUM CO6CTBCHHYIO ITO3HUIINIO

10

YMenue co3zmaBaTth COOCTBEHHBIC IUCHBbMEHHBICE U YCTHBIC
cooOmieHus, o0000mas  Ouosjorudyeckyro uHopManuo U3
HECKOJIBKMX HCTOYHHKOB, I'PAMOTHO HCIIOJIb30BaTh IMOHATHHHBIN

alrapar OouoJIoruu




HNPOBEPAEMBIE 3JIEMEHTBI COAEP) KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

buonorus kak Hayka

1.1

buonorus — Hayka o xuBoil mpupoze. Ponb OGuonoruum B (GopmMHpOBaHUHN

COBPEMEHHOU HaydHOU KapTHUHBI Mupa. CrucTeMa OMOJIOTMYeCKUX HAYK

1.2

MeTo1bl TO3HAHUS KUBOUM MpUpOIbl (HAOIIOAEHNE, SKCIIEPUMEHT, OIMCAaHUE,
U3MEpeHue, Kiaccu(ukanus, MOJECIUPOBaHME, CTaTUCTHYECKas 0oOpaboTka

JTAHHBIX)

JKuBrIle cucTeMBI 1 HX opraHusanusa

2.1

XKusble cuctemsl (OMoCHCTEMBI) Kak MpeaMeT uzyuenus 6uonoruu. CBoiicTBa

OMOCHCTEM M UX pazHoOOpasne

2.2

YpoBHU opraHu3anuu OMOCUCTEM: MOJIEKYISIPHO-TCHETHYECKUH, KICTOUHBIMH,

OpraHW3MEHHBIN, TOMY/ISIIHOHHO -BUIOBOH, SKOCHUCTEMHBIN, OMOCEpHBIN

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

3.1

XUMUYECKUN COCTaB KJIETKH. XHUMHYECKUE HIIEMEHTHI: MaKpOAJIEMEHTHI,
MHKpPOd3JeMeHThl. Boma u MuHepanbHbie BemecTBa. (DYHKIIMU BOJBI H

MHUHEPAJIBbHBIX BEIICCTB B KIIECTKE. Hozmep;xaHHe OCMOTHYECKOI0 OanaHca

3.2

Bbenku. CoctaB U cTpocHHE OCIKOB. AMHHOKHCIOTBI — MOHOMEPHI OCIIKOB.
HesamenumMble ¥ 3aMEHHMMBbIE AMHHOKHCIOTHL. AMMHOKHCIOTHBIH COCTaB.
YPOBHHU CTPYKTYpbI O€IKOBOI MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETHUHAS
Y YeTBEPTHYHAS CTPYKTypa). XMMHUYECKUE CBOWCTBA OeiKkoB. bronornyeckue
GbyHKIMH OENKOB.

depmeHThI — OMoJiornueckne KaTanu3aTtopbl. CTpoeHue pepMeHTa: aKkTUBHBIN
ueHTp, cyoctpatHas cnenududyHocts. Kodepmentsl. Butamunsl. OTiuuuns

(I)epMeHTOB OT HCOPTaHNUYCCKUX KATaJIN3aTOPOB

3.3

VYraeBonapl: MoOHOcaxapuabl  (TJIrOKo3a, pubo3a M J1€30KCHpub03a),
aMcaxapuibpl (caxaposa, JIakTo3a) M IoJMcaxapuibl (Kpaxmaln, TJIMKOTEH,
LeIIro03a). buonornyeckue GyHKIMK YTiIeBOIOB.

Jlunuasl:  TpUrIMUepuasl, crepounbl, ¢dochomunuapl. ['mapoduabHO-

ruspooOHbie cBoicTBa. buonoruueckue ¢ynkiumu aunuaoB. CpaBHeHHE




YrijieBo10B, OCJIKOB H JIMIIUI0B KaK UCTOYHHUKOB SHCPIrUuu

3.4

Hykneunosbie xucnorsl: JHK wu PHK. Hyxneoruasr — MOHOMEpBI
HYKJIEMHOBBIX KuciIoT. Ctpoenne u ¢ynkiuu IHK. Crpoenue n yHKIuH
PHK. AT®: cTtpoenue u pyHKIMH

3.5

Hwuronorusa — Hayka o kierke. Knetounas Teopust. MeTopl U3ydeHUsT KIETOK

3.6

Knetka kak nenoctHas xuBas cuctema. OOIMe Npu3Haky KIETOK: 3aMKHYTas
HapyxHas MmemOpaHna, monekyisl JIHK kak reneruueckuil anmapatr, cucrema

cUHTe3a Oeka

3.7

Tunel kieTtok: sykapuoTHUeckas U mpokapuotuueckas. (OcoOEHHOCTH
CTpOEHHUSl MpOKapuoTHYeCKON KieTku. Kierounas creHka OakTepuii.
CrpoeHue sykapuoTHueckod KiaeTKH. OCHOBHBIE OTJIMYUS PACTUTENILHOM,

KUBOTHOM M IpUOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs CTEHKA, TIMKOKAIMKC, WX
¢dbyakuuu. [lnasmarnueckas memOpaHna, €€ cBoiictBa u ¢yHkmun. [{uTommazma
u e€ opraoupl. OHOMEMOpPaHHBIE OPTaHOUIBI KIETKHU: YHI0TUIa3MaTHIeCKast
cetb (OIIC), ammapatr T'ombmxu, im3ocombl. [lomyaBTOHOMHBIE OPTaHOMWIBI
KJIETKH: MUTOXOHJpPHH, I1acTubl. [IporicxoxieHne MUTOXOHAPHUI U TUTACTUL.
Buaer mnactua. HememOpaHHBIE OpraHOUABI KJIETKH: PHOOCOMBI, KJIETOYHBIN

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

3.9

SAnpo — perymsaTopHbIi 1eHTp KieTku. CTpoeHue siapa: sjuepHas 000J0uKa,

KapuoIiuiasma, XpoOMaTuH, AAPbIIIKO. XpOMOCOMBI

3.10

TpchnopT BCHICCTB B KIICTKC

}KI/ISHGIIGHTCJ'IBHOCTI) KIICTKHU

4.1

OOMeH BemecTB, WM METa00IM3M. ACCUMUIIALINS (TUIACTUYECKU 0OMEH) 1
JTUCCUMWIALUS (SHEPreTUYECKHA 0OMEH) — JIBE CTOPOHBI €IMHOTO IIpoIliecca
Metabonmu3Ma. Tumbl oOMEHa BeEMIECTB: aBTOTPO(HBIA U TeTEPOTPOQHBIMH.

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

4.2

®ortocunre3. CBeroBas u TemHOBas (a3pl  (Qorocunre3a. Peakiuu
doTtocunTeza. DdekTuBHOCTh (oTocMHTE3a. 3HadeHHe (OTOCUHTE3a I
*u3HU Ha 3emie. BrnusHue ycrnoBuil cpeipl Ha (OTOCHHTE3 M CHOCOOBI
MOBBIIIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHHTE3UPYIoIIie OakTepuu. 3HAUeHHE XEMOCHHTE3a JUIs

JKA3HM Ha 3emiie

4.3

aHepFCTI/I‘ICCKI/Iﬁ OOMEH B KJICTKE. Pacmiennenne BCIICCTB, BBIACICHUC U

AKKYMYJIIMPOBAHUC OSHCPIruh B KIICTKE. OTaIbl OHEPTCTUYCCKOTO oOMeHa.




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

npixanue. DPPeKTHBHOCT YHEPTETUIECKOT0 0OMEHa

4.4

Peakium  marpuuyHoro cuHTte3a. ['eHermueckas wunpopmamms wu JIHK.
Peanu3anus reneTnveckoid HHGOPMAIUHU B KJIETKE. | eHETHYECKHA KO U €To
corictBa. Tpanckpunuusa — wMarpuunblii cuHTe3 PHK. Tpancmamms —
o6uocunres Oenka. KogupoBanne amuHokuCIOT. Ponbs pubocom B OnocuHTe3e

Oenka

4.5

Heknerounsie Gopmbl xku3Hu — Bupycsl. Mcropust oTkpsiTus Bupycos (J.U.
WBanoBckuit). OcCOOEHHOCTH CTPOEHUS M JKU3HEIESTEIIbHOCTH BHPYCOB.
bakrepnodaru. bonesnu pacreHuii, KUBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynHozeduumra yenoBeka (BUY) — Bo3Oynutens

CIT1a. [TpodunakTrka pacnpoCTpaHEHH BUPYCHBIX 3a00J1€BaHMIA

PasMHOkeHNE 1 MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Kierounsrii mmkm, WM SKM3HEHHBIM UK KJIeTKUW. MHTepdaza u MHTO3.
[Ipoueccel, nporekaromue B nHTepdase. Perumkanus — peakiyus MaTpUIHOTO
cunte3a JJHK. Crtpoenue xpomocom. XpoMOCOMHBIM HabOp — KapUOTHIL.
JIumiouIHBIH M TalJIOWJHBIA ~ XpPOMOCOMHBIE HAOOpbl.  XpOMAaTH/IBI.
[uTonornyeckue OCHOBBI PAa3MHOKEHHMSI U WHIAUBUAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenue kierkn — murto3. Ctagun mutosa. [Ipoueccsl, mpoucxoasuiye Ha

Pa3HBIX CTAAUAX MUTO3A. bromornaeckuii CMBICII MUTO3a

5.2

CDOpMBI PAa3MHOKCHHA OPraHU3MOB! OecIioJioe U IMOJIOBOE. BI/II[BI OecIoJioro
Pa3SMHOXCHUA: ACICHUC HAJABOC, IMOYKOBAHHUC OAHO- W MHOI'OKJICTOYHBIX,
cnopoo6pa30BaHHe, BCIrecTaTuBHOC Pa3MHOKECHHUCE. I/ICKYCCTBGHHOG

KIIOHUPOBAHUE OPraHU3MOB, €0 3HAUYCHUEC NJIA CCIICKIIUU

5.3

[TonoBoe pa3MHOMXKEHHUE, €r0 OTIIMYUS OT OECITOJI0TO0.
Meiio3. Craguu meiosza. Ilporecchl, mpoucxondiine Ha CTaausix Meiosa.
[ToBenenue xpomocom B Meito3e. Kpoccunrosep. buonornueckuii cMbici U

3HAUCHHUE Meiio3a

5.4

'ameroreHes — mpomecc 0OOpa30BaHUs IOJIOBBIX KIETOK Y JKHBOTHBIX.
[TonoBele kene3bl: CEMEHHUKH M sMYHUKU. OOpa3oBaHHME U pPa3BUTHE
MOJIOBBIX KJIETOK — rameT (CIiepMaTo30M], SHIEKIeTKa) — CliepMaToTreHe3 U
ooreHed. OCOOCHHOCTH CTPOGHHsS SIMIEKICTOK U CHepMaTO30HMJIOB.

OHJ'IOI[OTBOpeHI/IC. HapTeHoreHe3

5.5

NunuBuayanbHoe  pasBuTHe (OHTOTEHe3). OMOpHUOHATBHOE Pa3BUTHE

(oMOpuorene3). Jrtanbl AMOPUOHAIBHOIO PA3BUTHS Yy IMO3BOHOYHBIX




KUBOTHBIX: JpOOJIeHHe, TacTpyisius, opraHorenes. I[loctamOproHaibHOE
pazButHe. TuIBI NOCTAIMOPHUOHAIBHOTO pa3BUTHUSA: MPAMOE, HENPSIMOe
(mmunHOuHOE). BrnusiHMEe cpeapl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CrIocOOHBIE BBI3BIBATH BPOXKAEHHBIC YPOICTBA.

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

CCMCHHU, CTaJlUN PA3BUTHUA

HaCHeILCTBeHHOCTB U USMCHYUBOCTb OPraHM3MOB

6.1

IIpenmer w 3amaum reHetwkd. Vcropust pa3BuTHs TeHETHKUA. Bkian
POCCUHCKMX H 3apyOeKHBIX YUEHBIX B pPa3BUTHE TEHETHKU. METObI
TeHEeTUKH  (THOpUIOJIOTHYECKUH,  IIUTOTCHETHYECKUH,  MOJICKYJISIPHO-
reHeTudeckuil). OCHOBHBIE  TE€HETHYECKHE TOHATUS. [ eHeTudeckas

CHUMBOJIMKA, UCIIOJIb3yEMas B CXEMaXx CerHII/IBaHI/If/'I

6.2

3aKOHOMEPHOCTH HACJIEeIO0BaHMS MPU3HAKOB, YCTaHOBIEHHBIE ['. Menaenem.
MonoruOpuaHOe CKpenMBaHue. 3aKOH eIuHOooOpa3usi THOPHIOB IMEPBOTO
nokojeHus. [IpaBwio MOMUHUPOBAHUS. 3aKOH pacHISIJICHUS TPHU3HAKOB.
I'unoresa ynctoTel rameT. [loJIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpeuiMBaHUE. 3aKOH  HE3aBUCHUMOIO  HACJIEIOBaHUS
NMpu3HakoB. LlUToreHeTnyeckue OCHOBBI JUTHOPUIHOTO CKpELIMBAHUS.
AHanu3upyloiiee — CKpemuBaHue.  Mcnonb3oBaHHME — aHAIM3UPYIOLIETO

CKpCHIMBAaHUA AJId OIPEACICHUA I'CHOTHUIIA ocobu

6.3

CuerieHHOe  HacienoBaHwe Tmpu3HakoB. Pabora T. Moprana 1o
CIEIUICHHOMY HAacleJOBaHUIO TeHOB. HapymieHue cuemieHus TeHOB B
pe3ynbTaTe KpOCCHHTOBEpa. XPOMOCOMHAs TEOpUS HACJICICTBEHHOCTH.
['eneTnveckue KapThI.

I'eneTnka mona. XpoMOCOMHOE OTpeNeIeHUE 1MoJia. AYyTOCOMBI M TIOJIOBBIC
XpOMOCOMBI. ['oMOraMeTHbIe U reTeporaMeTHbie opraHnu3Mbl. HaciemoBanue

IIPpU3HAKOB, CUCIINICHHLIX C IIOJIOM

6.4

H3menunBocTh. Buabl H3MEHYNBOCTH: HEHACIEACTBEHHAS U HACIEACTBEHHA.
Ponp cpempl B HEHACNEICTBEHHOM W3MEHUMBOCTH. XapaKTEPUCTHKA
MOJIM(DUKAITMOHHOW W3MEHYMBOCTHU. BapualMoHHBIA Pl M BapuallMOHHAs
kpuBasi. Hopma peakuuu npusHaka. KonuyecTBEeHHblE U KaueCTBEHHbIE
mpu3Haku U UxX Hopma peaknuu. CBoiicTBa  MOAM(PHUKAITMOHHOMN

N3MCHYNBOCTH

6.5

HacnencrBenHas, WM TI€HOTHIIMYECKass, H3MEHUYMBOCTH. KoMOMHATHBHAs
W3MEHUMBOCTh. Mei03 U TOJOBOM NpOIleCC — OCHOBAa KOMOMHATHBHOMN

N3MCHYHUBOCTH. MyTaI_[I/IOHHa}I N3MCHYHNBOCTD. KJ'IaCCI/I(I)I/IKaL[I/IH MyTaI_[I/II\/'II




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

nsmenuuBocty H.M. BaBuiosa

6.6

I'enetnka uenoBeka. Kapumorun uyenoBeka. OCHOBHBIE METOJIbI T€HETHKU
4eJI0BEeKa: TCHCAIOTUYCCKHI, OJIN3HCIIOBBIN, IIUTOTCHESTHICCKUIA,
OMOXMMHYECKUN, MOJIEKYIsIpHO-reHeTuuecKuil. CoBpeMEHHOE OIpe/ieeHHe
TE€HOTHIA: TIOJIJHOTEHOMHOE CEKBEHHPOBaHUE, TCHOTUITUPOBAHUE, B TOM YHCIIC
¢ momombio [1IIP-ananu3a. HacineacTBenHsie 3a001eBaHUS YeI0BEKa: TEHHbBIS
O0one3Hu, OOJE3HM €  HACIEJACTBEHHOH  MpPeApacroiOKEHHOCTHIO,
XpoMOCOMHBIE  Oose3Hn. CoMaThyeckue W TEeHEpaTUBHbIE MYyTalluH.
[Ipunnumer 370poBOro 00pa3a >KU3HHM, TUATHOCTUKH, NPOPUIAKTUKH U
JICYEHUS T€HETHYECKUX 0oJe3Heil. Menuko-reHeTHIeCcKoe
KOHCYJIbTHPOBaHUE. 3HAUCHNE MEIUIIMHCKON T€HETHKU B TIPEIOTBPAIIEHUH U

JICUCHUH T€HETHYECKUX 3a00JIEBaHUI YeJIoBEKa

Cenexmust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuusi Kak Hayka U IpoLecC. 3apOXIACHUE CEeNEKIMH M JTOMECTHUKAIIHSL.
VYuyenne H.M. BaBunoBa o0 1eHTpax NpPOUCXOXIEHHUS W MHOT000pa3us
KYIbTYpPHBIX pacTeHHid. LIeHTpbhl MPOUCXOXKIACHUS IOMAIIHUX >KUBOTHBIX.

Copr, nopoja, mramm

7.2

CoBpeMeHHBIC METOBI CeICKIUU. MacCOBBI M MHAUBUAYATBHBIN OTOOPHI B
CEJIEKIIMU PACTeHUH U KUBOTHBIX. OlEHKa AKCcTephepa. BIM3KopoacTBEHHOE
ckpeniuBanue — HHOpuAWHT. Yncras nuHusA. CKpenuBaHUE YUCTHIX JIMHUM.
I'erepo3uc, wmm ruOpugHas cwina. HepoacTBeHHOE CKpeliMBaHue —
ayropuauar. OtnanéHHas ruOpuam3anuss u e€ ycnexu. VICKyCCTBEHHBIN
MyTareHe3 W IMOJYYCHHUE MOJUIIONI0B. JIOCTHIKEHHS CENIeKIIMU pPaCcTEeHUH,

JKUBOTHBIX U MUKPOOPIraHU3MOB

7.3

buoTtexHonorust kak oTpacib NPOU3BOACTBA. ['€eHHAas WH)KEHEpHUs. DTarlbl
co3nganust pekomOuHantHoi JIHK u Tpancrennsix opranusmon. Kierounas
umxeHepus. Kinetounbsle KynabTypbl. MUKPOKIOHANIBHOE Pa3MHOXKEHUE
pactenuii. KiioHMpoBaHHE BBICOKOTPOAYKTUBHBIX CEIbCKOXO3SHCTBEHHBIX
OpPraHU3MOB. DKOJIOTHYECKHE U dTHUeckue mpodnembl. MO — reHeTnyecku

MO,[[I/I(I)I/II_[I/IpOBaHHBIe OpraHru3MbI
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HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

DBOJIIOIIMOHHAS OUOJIOTUSA

1.1

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CeupnerensctBa dBomonMU. [laneoHTONOTHYECKHE: TOCIEIOBATEIHHOCTD
II0ABJICHUA BHUJIOB B MMaJICOHTOJIOTUIECKOM JICTOIIUCH, TICPEXOJHBIC q)OpMBI.
buoreorpaduueckne: cxoacTBO W paznuuue ¢GayH U (IOp MaTEPUKOB H
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOJACTBA M Pa3IHuusi SMOPHOHOB pPa3HbBIX
BHUI0B IIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/ILIGCKI/IG: T'OMOJIOTUYHBIC,
AaHaJIOTUYHBIC, PYAMMCHTAPHBIC OpraHbl, aTaBU3MBbI. MOJ'[GKy.]'IprHO -
OMOXUMHYECKHE: CXOACTBO MEXAaHHU3MOB HAaACJICACTBECHHOCTH U OCHOBHBIX

MeTab0IMYECKUX MyTeH y BCeX OpraHu3MOB

1.2

OpomonmonHass Tteopuss Y. [apBunHa. Ilpeanochulku BO3HUKHOBEHUS
TapBUHU3MA. [[BIKyIHME CHIIBI DBOJIIONMHU BHAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXE€HHE  TpPU  OTPAHUYEHHOCTH  PECYpCOB,  HeoNpeAesEHHas

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

1.3

Cunrternueckass Teopus HBomoiuu (CTD) m OCHOBHBIE €€ TIOJIOKEHUS.

MuxkposBosmtonus. [Tomynsuus Kak eTuHNIIA BUAA U SBOJIOINAN

1.4

JIBwxkymue cunbl ((pakTOphl) SBOJIONHMH BUIOB B MpUpoJe. MyTalMOHHBINA
npouecc 1 KOMOMHATUBHAsA U3MEHUYUBOCTh. [oMyIsIlIMOHHBIE BOJIHBI U Ipeid
reHoB. Mzomsmus w murpamus. EcrecTBeHHBIM 0TOOP — HANpaBiIsSIONIHI
¢akrop 3Bororu. opMbI €CTECTBEHHOTO 0TOOPA.

[IpucnocobaeHHOCT, OPraHU3MOB KaK pe3ylbTaT 3BOMIONUH. [Ipumepbl
MPUCTIOCOOIECHUH Y Opranu3MoB. ApoMopho3bl U UANOAJANTALIUH.

Bun u BumooOpazoBanue. Kpurepun Buma. OcHoBHble  (HOPMBI

BI/II[OO6paSOBaHI/I$II reorpa(quGCKoe, 9KOJIOTHYECCKOC

1.5

MaKpOSBOJ'IIOI_II/IH. cDOprI OBOJIFOLINHA: Q)HHGTHHGCKaH, JUBCPICHTHAA,

KOHBCPI'CHTHAsA, I1apajljICIIbHAA. H606paTI/IMOCTB 3BOJJIIOIIHUH

Bo3nukHoBenue u Pa3BUTHC )KU3HU HA 3emine

2.1

JloHay4yHble MPEICTABICHUA O 3apOXKACHUM >KU3HU. HayuHble rumorTessl
BO3HUKHOBEHHUS XKU3HM Ha 3emje: abuoreHe3 W MaHCHepMus. XUMHYecKas
IBOJIIONMS. OKCHEPUMEHTAIbHOE MOATBEPKICHUE XUMHYECKOH HBOJIIOLHH.
HauanbHble 3tansl 6uonornyeckoit sBomormu. ['mnoreza PHK-mupa. [lepsbie

KICTKHK W HUX OSBOJIIOIHA. (I)OpMI/IpOBaHI/IG OCHOBHBIX TPYyHIl JKHUBBIX




OPraHu3MoOB

2.2

Pa3Butue xu3Hu Ha 3emie mo spaM u nepuoaam. Karapxei. Apxeiickas u
npoTepo3oickas spbl. [lameo3oiickas spa U €€ mepuoibl: KeMOPUNCKHA,
OPJAOBUKCKUM, CHUIYPUMCKHI, JIEBOHCKUH, KaMEHHOYTOJbHBIMA, NEPMCKHUMU.
Me3so3o0iickas 3pa U €€ MepHOIbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaiiHo3oiickas »pa W €€ MepuoAbl: MaJCOTrCHOBBIM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIN. XapaKTEPUCTUKA KIMMAaTa U TEOJOTHMYECKUX IPOLECCOB.
OcHOBHBIE JTambl ABOJIONUM  PACTUTEIBHOTO M >KMBOTHOTO  MHpA.
Apomopdo3bl y pacTeHU U KUBOTHBIX. [losiBIeHME, pacliBET U BEIMUpAHUE

TPYII KUBBIX OPTraHU3MOB

2.3

Cucrema OpraHMYecKOro Mupa Kak oOTpaxeHue »3Boitouuu. OCHOBHBIE

CUCTEMATUYCCKUC I'PYIIIIBI OPTraHN3MOB

24

DBOJIIOIHS YeJoBeKa. AHTPOIOJIOTHS KaK Hayka. Pa3BuTHe MpeIcTaBiIeHU O
MIPOUCXOXKJACHUH YesoBeka. MeToabl M3ydeHusl aHTpororeHe3a. CxoacTBa u
pa3Iuyrs YeIOBeKa U )KMUBOTHBIX. CUCTEMATHUECKOE MTOJI0KEHHE YeIIOBEKA.

JIBmwxkymue cribl ((hakTopsl) aHTpoTnioreHesa. HaciencTBeHHasi N3MEHYHBOCTD
U ecTeCTBeHHBIN 0TOOp. OOIIEeCTBEHHBII 00pa3 KU3HU, U3TOTOBJIICHUE OPYIUi

TpYAa, MBIIIJIEHUE, PeUb

2.5

OCHOBHBIE CTaJIMM W BETBH SBOJIIOIMU YEJIOBEKA: aBCTPAIONMUTEKH, YemoBek
ymenbii, YemoBek mnpsaMoxoasmiui, YemoBek HeaHIepTaldbCKuil, YenoBek
pasyMHbIi. HaxoKu MCKOITaeMbIX OCTAaHKOB, BpEMs CYIIIECTBOBAaHHUSI, 00IaCTh

pacnpocTpaHeHus, 00bEM roJIOBHOIO MO3ra, 00pa3 *KHU3HU, OPYAUS

2.6

UYenoBeueckre  packl. OcHOBHbIE  OOJBIIKE  pachl:  €BPOIEOMIHAsS
(eBpasmiickasi), Herpo-aBCTpajoujHas (9PKBaTOpHUANbHAs), MOHTOJIOUIHAS
(a3uaTcko-amMepuKaHckas). YepTbl MNPUCIIOCOONICEHHOCTH MpeACTaBUTENEH
YelOBEYECKMX pac K YCJIOBHSM CYIIECTBOBaHMs. EIMHCTBO denOBEUECKUX

pac. Kputuka pacuzma

OpranusMbl 1 OKpyXarolias cpeia

3.1

OKoJIoTus Kak HaykKa. 3aladd U pas3zieiibl SKOJIOTHHA. MeToapl IKOJIOTHYECKUX
ucciefoBaHuil.  Dkosiorudeckoe  MHupoBoz3peHue.  Cpenpl  oOuTaHMA
OpraHU3MOB: BOJHAs, HAa3€MHO-BO3/YILIHAs, IIOYBEHHA,

BHYTPHOPraHU3MEHHas

3.2

Okonorndyeckue (aktopel. Knaccupukamuss 5KOJIOTHYECKHX (PAKTOPOB:




abuoTHyeckre, OMOTHYECKHE W AHTPONOTreHHbIE. J[eHCTBHE SKOJOTHYECKUX

(hakTOpOB Ha OPTAHU3MBI

3.3

AbuoTtnueckue (pakTophl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTOMEPHOIU3M.
[Ipucniocobnennss OpraHu3MOB K JEHCTBHIO aOMOTHYECKHX (DaKTOpPOB.

buosornueckue puTMsl

3.4

bruotndeckue dakropbl. Buasl OMOTHUECKHUX B3aMMOJICHCTBHI: KOHKYPEHITHS,
XMUIHUYECTBO, MapasUTU3M, MYTYyajJu3M, KOMMEHCAJIU3M (HaxXJIeOHHYECTBO,
KBapTUPAHTCTBO), aMEHCAJIU3M, HEWUTpaiu3M. 3HaueHHWe OMOTHYECKHUX
B3aUMOJICHCTBUI  JUIsl  CYIIECTBOBAHUS  OPraHW3MOB B  IPUPOJHBIX

coo0IecTBax

3.5

DKOJIOTUYECKHE XapaKTCPUCTUKHU  MOITYJIAIHH. OcHOBHBIE  ITOKAa3aTeJIN
momyJauuu: YUCJICHHOCTD, IIJIOTHOCTh, POXKIAAEMOCTh, CMEPTHOCTL, ITPHUPOCT,

Murpanus. JJnHaMuKa YUCIEHHOCTH MONYJISALNN U €€ PEeTYISIIuUs

COO6HIGCTBa " 3KOJIOTMYCCKHUE CUCTEMBI

4.1

Coo0mecTBO OpraHu3mMoB — OwoieH03. CTpyKTypbl OHOIIEHO3a: BHIOBAs,
MPOCTpaHCTBeHHAs, Tpoduyeckas (mumieBas). Buapl-momuHanTel. CBs3U B

OHolLIEHO3E

4.2

DKoJIOTHYEeCKHE cHuCcTeMbl (dKocucTembl). [loHsTHe 00 »dKocucTemMe u
ouoreorieHo3e. DYHKIIMOHATIBHBIE KOMIOHEHTHI SKOCHCTEMBI: MPOIYIICHTHI,
KOHCYMEHTBI, PpeAyIeHThl. KpyroBopoT BemIeCTB M TIOTOK OJHEPruu B
skocucteme. Tpoduueckue (MUIIEBBIE) YPOBHU dKOcHCTeMBI. [InieBbie nenu
u cern. OCHOBHBIC TIOKa3aTeJd »HKOCHCTEMBI: OWoMacca, MpPOIYKIIHS.
DKOJIOTUYECKHE TUPAMHUIBL: TIPOIYKIIUU, YUCICHHOCTH, OnoMacchl. CBOiCTBa

3KOCHCTCM: YCTOI‘/'I‘H/IBOCTB, caMoperyJrsinus, pa3BUTHC. CYKHGCCI/IH

4.3

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

AHTpOIIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHCTEMBL.  YPOOIKOCHCTEMBI.
buonoruueckoe M XO3fAMCTBEHHOE  3HAYE€HHE  arpo’KOCHCTEM W
ypOOIKOCUCTEM.

buopaznooOpaszue kak ¢akTop ycroitumBoctH dKocucTteM. CoXxpaHeHHe

OMOJIOTHYECKOTO pa3H006pa31/1;1 Ha 3emie

4.4

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

ouoctepsl. JKuboe BemecTBo u ero pyHknuu. OcobeHHOCTH OHMOcdepsl Kak




rJ100abHOM 3KOCHCTeMBI. J[MHaMHU4Yeckoe paBHOBeCHE M OOpaTHasl CBSI3b B
ouocepe. KpyroBopoTsl BemecTB U OMOTCOXUMUYECKUE ITHKIBI dJIEMEHTOB

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

4.5

YenoseyecTBo B Onocdepe 3emiun. AHTPOIIOTEHHBIE H3MEHEHHs B Onocdepe.
['moGanbHBIE SKOTOTUYECKUE TPOOIEMBI.
OcHOBa palnMOHATBHOTO YIPABIECHUS MPHPOJHBIMH pPECypcaMH H  HX

ucnoJib3oBanue. JloCTHKeHNs: OO0 U OXpaHa MIPUPOIbI




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

* buonorus. 10 knacc. [laceunuk B.B., Kamenckuii A.A., Pyouos A.M. u ap.;
[Tox penaxuueii [Taceunuka B.B. AkinonepHoe ob6mectBo «M31aTeabCTBO
«IIpocsemienue»

* buonorus. 11 knacc. [Naceunuk B.B., Kamenckuii A.A., Pyouos A.M. u ap.;
[Tox penaxnueii [laceunuka B.B. AkiinonepHoe ob6mectBo «M31aTeabcTBO

«HpOCBGIIIGHI/IG»

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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