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[Ipu pa3zpaboTke mporpaMmbl MO OHOJOTUH TEOPETUUYECKYIO OCHOBY JUIS
OTpEENICHHs] TMOAXO0A0B K (OPMUPOBAHUIO COJEPKAHUS Y4YEOHOro MpeaMeTa
«buosorus» cocraBWIM: KOHIENTyalbHbie TnonoxkeHus @PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LI€JEH, COIAEpKaHMs, pPE3yJbTaToB OOydYeHUs U
TpeOOBaHUN K YPOBHIO MOJTOTOBKH BBIITYCKHHKOB, ITOJ0KEHHUS 00 OOIIMX MENISIX H
NPUHIIMIAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmero oOpazoBanus B Poccuiickoit depepanuu, a TakkKe IMOJOXKEHHUS O
cnenupuke OMOJIOruH, €€ 3HAUEHUH B TO3HAHUU JKUBOW MPHUPOABI U 00ECIIeueHNN
CYIIIECTBOBAaHMSI YeNIOBEYECKOTO 001mecTBa. CorjiacHO Ha3BaHHBIM TIOJIOKEHHSIM,
OTIpeJIEIeHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosioruu JaéT MpEACTaBICHUE O Lensix, 00 oOmen
CTpaTeTuu OOydYeHHWs, BOCHHUTAHUS W PA3BUTHA OOYYAIOIIMXCS CPEICTBAMHU
yueOHOro mpeamera «buosorus», omnpeAenser o00sS3aTenbHOE MPEAMETHOE
collepKaHUe, €ro CTPYKTypy, pacopeleieHue I[o pasjeinam U Temaw,
PEKOMEHAYEMYIO MOCIIEI0BATeIbHOCTh M3YUEHUsI YU4EOHOro mMaTepuana ¢ yuéToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3CH, JIOTMKA O0pa30oBaTEIHHOTO
IIpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarommuxcs.

B nporpamvme 1o OuolorMM TaK)Ke YUYUTBHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JTMYHOCTHBIM, METANpeIMETHBIM W TIPEAMETHBIM pe3yjIbTaTaM
oOyueHus B (HOPMUPOBAHMHM OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATEIHHOMN
JeSTENHbHOCTH/YIEOHBIX JCHCTBUN OOYYAIONMIUXCS IO OCBOSHHUIO COJEPIKAHMS
OMOJOTUYECKOTO 00pa30BAHMS.

B nporpamme no Ouonoruu (10-11 kiaccel, 6a30BbI YPOBEHB) peaIn30BaH
INPUHIMI TNPEEMCTBEHHOCTH B H3y4Y€HUM Ouonoruu, Onarojaps 4emMy B HeEl
MPOCMATPUBAETCA HANPABICHHOCTh HA pPa3BUTHE 3HAHUM, CBS3aHHBIX C
dbopMHpoBaHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33pEHUS, [EHHOCTHBIX
OpUEHTAIUH JIMYHOCTH, FKOJOTUUECKOTO MBIIUICHHS, PEJICTAaBICHUN O 3[I0POBOM
oOpasze XKU3HM U OEpeKHBIM OTHOIIECHUEM K OKPYKAIOIIeW HPUPOIHON cpee.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIIEOMOIOTUYECKUX TEOPHH, a TaKKe 3HAHHH O
CTPOEHUU >KUBBIX CHCTEM PA3HOI0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOLIECCOB B MPOTrpaMMe MO OMOJIOTHHU YJEJIEHO BHUMAHHE HUCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUU B MTOBCEIHEBHOMN KU3HU TSI PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4HCIIe: MPOQUIAKTUKN HACJIECACTBEHHBIX 3a00J7€BAaHUN YEIOBEKAa, MEIUKO-
Te€HETHYECKOI0 KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
1[eJecCO00pa3HOro TMOBENECHUS B OKpYy)Karouledl NpUpPOJHOM cpele, aHanus3a
BIIUSIHUAS XO3SUCTBEHHOW JESITEIIBHOCTH YEJIOBEKA HAa COCTOSHHE MPUPOIHBIX M
MCKYCCTBEHHBIX IKOCUCTEM. Y CWIICHHE BHUMAHUS K IPUKJIAHON HAIIPABICHHOCTH
ydyeOHoro npeamera «buosorus» mpoAUKTOBAaHO HEOOXOAMMOCTBIO OOECTIeUeHHUs
YCJIOBUM JJIsSI peIIeHUs OJHOM M3 aKTyalbHBIX 3a7a4 IIKOJbHOTO OHMOJIOTHYECKOTO



oOpa3zoBaHus, KoTOpas mpennonaraetT (GopMUpoBaHHE Y  OOyYarOIIUXCS
CIIOCOOHOCTH aJalTUPOBAThCA K M3MEHEHHSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonorus Ha ypoBHE cpemHero ooOmero oOpa3oBaHHS 3aHUMAET BaKHOE
Mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS TPEICTABICHUN O
HAyYHOU KapTHHE MHpa, paclIupsieT u o000IIaeT 3HaHMS O KUBOU MpUpOIE, e€
OTJIMYUTEIIBHBIX TPU3HAKaX — YPOBHEBOW OpTaHM3AIlMd W JBOJIIOIHMH, CO37aET
YCIOBHSI  JJIs:  TIO3HAHWS  3aKOHOB  JKMBOW  TMPHUPOABI,  (opMupoBaHUS
(GyHKIMOHATBHOM TPAMOTHOCTH, HABBIKOB 370pOBOTO M Oe3omacHoro ooOpasa
KU3HU, YKOJIOTMYECKOT0 MBIIUIEHHUS, IIEHHOCTHOTO OTHOIIEHUS K KUBOU MIPUPOJIE
1 YEIIOBEKY.

Bonbmoe 3HaueHne OMOIOTHST UMEET TAK)Ke JIJISl PEIICHUS] BOCTIUTATEIIBHBIX U
pa3BUBAIOIIMX  3aJad  CcpemHero  oOmero  oOpa3oBaHMs,  COIMATM3AIUN
oOyuaromuxcs. M3ydyenune 6uonoruu obecreynBaeT yciaoBHs i (OPMHUPOBAHUS
WHTEJUICKTYaJIbHBIX, KOMMYHHMKAIIMOHHBIX W HWH(POPMAIIMOHHBIX  HaBBIKOB,
ACTETUYECKOW KYJIbTYpPHI, CIIOCOOCTBYET HMHTETPAIMHM OWOJOTHYECKUX 3HAHUHU C
MPEACTABIICHUSIMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHH
u reorpadun. Ha3BaHHBIE MOJOXKEHUS O MPETHA3HAUYCHUU Y4EeOHOTO IpeaMeTa
«buonorusi» COCTaBMIM OCHOBY IS ONpENCICHUS IOJXOJ0B K OTOOpYy H
CTPYKTYPHUPOBAHHMIO €r0 COACpP)KaHWsA, TMPEACTAaBICHHOTO B IMporpamMme II0
OuooTHUu.

Ot60p comepxanusi yuebHoro npenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C TMO3WIHUHA KYJIBTYPOCOOOPA3HOTO TOJX0JA, B COOTBETCTBHH C
KOTOPBIM OOYyYaroIHecss TOJKHBI OCBOWTH 3HAHUS W yMEHUS, 3HAYMMBIC IS
dbopmupoBaHus OOIIEH KYyJIbTYphI, OMPEACIAIONME aJeKBaTHOE TIOBEICHHE
YeJioBeKa B OKpYXKaroleld MPUpPOJHON cpene, BOCTPeOOBaHHbBIE B MOBCEAHEBHOM
KU3HU W MPAKTUYECKOU nesTenbHOCTH. Oco00oe MeCcTO B ITOM CHUCTEME 3HAaHHI
3aHUMAIOT DJIEMEHTHI COJIEP KaHMs, KOTOPHIE CITy>KaT OCHOBOH Il (hOPMHUPOBAHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHpA U
[IEHHOCTHBIX  OPUEHTALUSIX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3AlHUH
OMOJOTMYECKOT0 00pa30BAHMSL.

CTpyKTypupOBaHUE COACpXKAHUSA YYEOHOTO MaTepuaja B TPOrpaMMe IIO0
OMONOTUH OCYIIECTBICHO C YYETOM TMPUOPUTETHOIO 3HAYEHUS 3HAHUK 00
OTJIMYUTENbHBIX OCOOCHHOCTSX JKUBOW MPUPOJIBI, O €€ YPOBHEBOM OpraHu3aiiu u
ABOJTIOITMHU. B COOTBETCTBHHM C 3THM B CTPYKType Y4eOHOTO mpeamera « bruomorus
BBIJICIICHBI CIICIYIONINE COAEpKaTeIbHbIe TUHUN: «broorus kak Hayka. MeTombl
HAy4YHOTO To3HaHUs», «KieTka kak Oumosiormueckas cucrema», «OpraHm3M Kak
Oouonoruyeckas cucremay, «CucrtemMa U MHOTrooOpazue OpraHM4YeCKOro MHpPay,
«IBOJTIOITHUS KUBOH TPUPOJIB, « IKOCHCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.



Llens m3yuenuss yueOHoro mpenmera «buomorus» Ha 0a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YalIUMHCS  3HAHUSIMH O  CTPYKTYpHO-(YHKIIMOHATHHOM
OpraHW3allid JKMBBIX CHCTEM pa3HOTO paHra © NPHOOPETCHHE YMCHHIM
WCITOJIB30BaTh ATH 3HAHWS I TPAMOTHBIX JCUCTBUH B OTHOIIEHWH OOBEKTOB
KUBOU TPUPOJIBI U PEIICHUS PA3TUYHBIX )KH3HEHHBIX MPOOIIEM.

JlocTkenue 1enu u3ydeHus: yuyebHoro mnpeamera «buonorus» Ha 6a30BoM
YPOBHE 00€CTICUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIUMHCS CHUCTEMBbI 3HAaHUH O OWOJOTHYECKUX TEOPHSX,
VUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBWIAX, CIy)KAaIIUX OCHOBOMU
ist popMUpOBaHUS TPEJCTABICHUNH O €CTECTBEHHO-HAYYHOM KapTHHE MHUPA, O
METO/aX HAyYHOT'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHHM3AINH, BBIIAIOIINXCS OTKPHITUAX M COBPEMEHHBIX
MCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOY4YaIOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEH B TPOIECCE aHaIM3a JAHHBIX O MYTSX Pa3BHTHS B
OWOJIOTUY HAyYHBIX B3IVISIIOB, WACH M TMOIXOMOB K W3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpTraHU3AINH;

CTaHOBJICHHE Yy oOydarommxcss oO0mell KylnbTypsl, (YHKIIMOHAIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUH OOBSICHATH U OIEHWBATH SBIICHUS OKPY’KAIOIIETO
MHpa JKHBOW TPUPOJLI HAa OCHOBAHWHM 3HAHWUN M OIBITA, IMOJYYECHHBIX TIPH
M3yYCeHHH OMOJIOTHH;

dbopMmupoBaHue Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TPAKTUYECKOH JCSITCIBHOCTH YENIOBEKa, Pa3BHTHH
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTHH U arpOOMOTEXHOIOTHIA;

BOCMIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TO3HAHHS YEJTOBEKOM >KHBOMU
IPUPOABI, HEOOXOIUMOCTH OEPEKHOTI0 OTHOIICHHUS K HEM, COOIMIOCHUS AITUYECKUX
HOPM IIPH TIPOBEICHUN OMOJIOTHYECKHUX UCCIICIOBAHHMIA;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUISI TIOBBIIICHUS YPOBHS
AKOJIOTHYECKOM KYJIbTYPHI, U1l POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHUM M YMEHUI B MOBCETHEBHON KU3HU AJIS
OIICHKH TTOCJICICTBHIA CBOCH JESITEILHOCTH IO OTHOIICHHUIO K OKpYXKaloIeh cpeje,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHUE U COOJIIOJICHHE MeEp MNPOPUIAKTUKH
3a00yIeBaHUM.

B cucreme cpennero oOmiero obOpaszoBanusi «buosorus», usydaemas Ha
0a30BOM YpOBHE, SBISICTCS 00SA3aTE€IbHBIM YUYEOHBIM IMPEAMETOM, BXOMISIINM B
COCTaB MpeaMeTHOI o0nacTh « EcTecTBEeHHO-HAYyUYHBIE IPEIMETHI.

Jyist u3ydenust Onooruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oOpa3oBaHus
oTBoauTCS 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Heneno), B 11 knacce — 34
yaca (1 gac B HezieII0).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHHYECCKUMU H
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (uiocodueit, ITUKOM, ICTETUKON U MPaBOM.
Ponb Ouonoruu B (HOpMHUPOBAHMM COBPEMEHHOM HAy4yHOW KapTHHBI MHUpA.
Cucrema OMOJIOTMYECKUX HaYK.

Metoapl TO3HAHUS KUBOUW MPUPOIbI (HAOII0ICHHE, YKCIIEPUMEHT, ONTMCAHHUE,
U3MEpeHue, KiaccupuKaius, MOJCTUPOBaHUE, CTaTHCTHYeCKas 00paboTka
JTAHHBIX).

JdeMoHcTpanuu:

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

Tabmuie! 1 cxeMbl: «MeTobl MO3HAHUS KUBOU TIPUPOIBI.

JlaGopaTopHble U NpaKTHYEeCKHE PadoThI:

[Ipaktuueckas pabora Ne 1. «Mcmonp3oBaHHME pa3IUYHBIX METOJOB MpPH
M3YUYECHUHN OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMBI U X OPTaHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ononoruu. Otaudue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa OMocHCTEM U UX pazHooOpasue. YPOBHU OpraHU3AINN OMOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, NOMYJISIUOHHO-
BUJIOBOM, YKOCUCTEMHBIN (OMOTe0IeHOTHYECKHIT), OnoCcepHBI.

JdeMoHcTpanuu:

Tabmuiel 1 cxeMbl: « OCHOBHBIE TIPU3HAKU XKU3HW», «YPOBHHU OpraHU3aIUU
KUBOU IPUPOIBDY.

Oo6opynoBanue: moaenb Moekyisl JJHK.

Tema 3. XumMu4ecKuii cOCTaB M CTPOEHHE KJICTKH.

XUMHAYECKAN COCTaB KIETKH. XUMHUYECKHE 3JIEMEHTBI: MaKpO3JEMEHTHI,
MHUKpPO3JIeMEHThL. Bosia 1 MUHEpaibHbIE BELIECTBA.

@OyHKIMM BOABI M MHUHEpAIbHBIX BemleCTB B KieTke. Iloxmepxkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u crpoeHre O€IKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHnmble 1 3aMEHUMbIE aMUHOKUCIOTBI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKynbl (MepBUYHAs, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsA CTPYKTypa). XHUMHUECKHE CBOWCTBa OenkoB. buonornueckue
byHKIIHN OEIKOB.



®epmenTtel — Ouonormueckue Katanu3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIA IIeHTp, cyOcTpatHas crneuuduuHocts. KodepmenTsl. ButamMuHsbl.
OTnuuusa pepMEeHTOB OT HEOPTAHUUECKUX KaTaJlu3aTOPOB.

VYrneBoabl: MoHOcaxapuabl (TJaOk03a, pubo3a ©  Ae30Kcuprdo3a),
aucaxapuabl  (caxapo3a, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIMKOIEH,
1eJuT0I103a). bruonorudeckue GyHKIUU YTIEBOOB.

Jlumuael:  Tpurnuiepunbl, Qochomunuasl, crepouabl. ['mapoduibHO-
ruapopoOHble  cBoiicTBa. buonormueckne QyHkuumum JgunugoB. CpaBHEHHE
YTJIEBOJIOB, OEIKOB M JUMHUI0B KaK HCTOUHUKOB SHEPTHH.

Hykneunoswsie kucnotsl: JHK wu PHK. Hyxkneotunsl — MoOHOMEpBI
HyKJIeuHOBBIX KUCIOT. Ctpoenune u ¢pynkuuu JJHK. Crpoenue n pynkiuun PHK.
Buast PHK. AT®: ctpoenuie u GpyHKIMH.

[uronorusa — Hayka o kierke. Knerounas teopust — npuMep B3anMOIECUCTBUSA
uaei u pakToB B HAYYHOM MO3HAHUU. METO/IbI U3yUYEeHUSI KIETKH.

Knerka xak 1enoctHas >uBass cuctema. OOmMe TMNpU3HAKKA KIETOK:
3aMKHyTas HapyxHasi memOpana, moiyiekyasl JIHK kak renernueckwii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunbel KJIETOK: »yKapuoTHYecKas U mpokapuotuyeckas. OcoOEHHOCTH
CTpOEHHUsI MPOKapHOTUYECKON KieTku. Kierounas crenka Oakrepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >XUBOTHOW U
rpUOHOM KIIETKHU.

IToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIMKC, UX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U pyHkiuu. LluTomnnasma u eé
opranousipl. OnHoMmemOpanHbie opradHounabl kietku: OIIC, ammapat ['ombmxw,
nu30coMbl. [1oyaBTOHOMHBIE OpraHoubl KIETKH: MUTOXOHAPHUH, IIJIACTHIBL.
[Ipoucxoxknenne MUTOXOHApUM u TiacTua. Bunel mnactun. HememOpanHbie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM ILEHTpP, UEHTPUOIU, PECHUYKH,
KIyTUKH. ODYHKIUHA OPraHOMAOB KJIETKU. BKIiTtoueHus.

Snpo — perynasTopHbIid HeHTp kieTku. CTpoeHue siapa: siaepHas 000JI0uKa,
KapuoIljla3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopTt BEHIECTB B KIIETKE.

JlemoHncTpanum:

[Toptpetsi: A. Jleenryk, P. I'yk, T. llIsann, M. lllneitnen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Junarpammel:  «PacnipeneneHne XMMUYECKMX JJIEMEHTOB B HEXKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOUM MPUPOIEN.

Tabmuter u cxembl: «llepuoanueckass TabNMIIA XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHre MOJIeKYJIbl BOJIbIY, «buocunTes 6enka», « CTpoeHue MOJIEKYJIIbI OeIKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JJHK», «CTpoeHre MoIeKyJIbl



AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKW», «CTpoeHUEe KUBOTHOM KIIETKHU,
«CTpoeHue pacTUTENbHON KIETKW», «CTpoeHne MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue aqpa KIeTKn», « YTIeBOAbDY, «JIumuabsn.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYJIOBaHUE I MPOBEICHUSA
HAONIOACHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHble U NpaKTHYEeCKHE PadoOThI:

JlaGopatopHass pabora Ne 1. «/M3yyeHue KaTadIUTUYECKOW aKTUBHOCTH
(hepMeHTOB (Ha MPUMEPE aMUIIa3bl UK KaTaaasbl)y.

JlabopatopHass pabora No 2. «M3ydeHue CTpOeHHsI KIETOK pacTeHH,
KUBOTHBIX M OaKTEepUi IMOJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpErnaparax u ux
OMHUCAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTb KJIETKH.

OOMeH BeIlIeCTB, WM METa00IM3M. ACCUMUIISALNS (TUIACTHYECKUNA OOMEH) 1
JUCCUMWISIIUSL (9HEpreTUYecKuii OOMEH) — JBE CTOPOHBI €IWHOIO0 Ipoilecca
Metabonu3ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPrUU B TMOHUMAHUU
MeTabou3ma.

Tunel oOMeHa BemecTB: aBTOTPODHBINA U reTepoTpodHbIid. Ponb GpepmMeHTOB
B 0OOMEHE BEIIECTB U MPEBPAICHUH YHEPTUU B KIIETKE.

®orocunTe3. CperoBas u TeMHOBasg (a3pl (QoTtocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (HOTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3a IS KU3HHU
Ha 3emuie. BnusiHue ycnoBuii cpeibl HA OTOCHHTE3 M CIOCOOBI MOBBIIICHUSI €T0
MIPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUM.

XeMOCHHTEe3. XEMOCUHTE3UPYIONIMe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
KU3HU Ha 3eMIIe.

DOHepreTnueckuii oOMeH B KieTke. PaciiernsieHue BeIecTB, BbIACIECHUE U
aKKyMYJMpPOBAHME DSHEPrUM B KIETKE. OTalbl JIHEPreTUYecKoro oOMeHa.
I'mukonu3. bpoxenue m ero Buabl. KucnoponHoe oxkuciaeHUE, WIH KIETOYHOE
JIbIXaHHE. OkucnuTenbHoe dbochopunupoBanue. OddexTuBHOCTH
HHEPreTUYECKOro 0OMeHa.

Peakiuu wmarpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanusi renernueckol uHpoOpManuu B KIETKE. ['@HETHMUECKUH KOJI U €ro
cBoiicTBa. Tpanckpuniusa — matpuunbiii cuate3 PHK. Tpaucmsmus — OuocunTes
Oenka. Otanbl TpaHciasuuu. KomupoBanue amuHOkucior. Pomb pubocom B
OounocuHTe3e Oemnka.

Hekinerounslie (popMbl Ku3HU — BUpPYChl. McTopus oTkpbsiTus Bupycos (/. U.
NBanoBckuit). OCOOGHHOCTH CTPOCHHUS © JKH3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacTteHui, KUBOTHBIX W 4YEJIOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc ummynoaedunura yenoseka (BMIY) — Bo3Oymurens CIIN/da.



OOpatHas  TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JIEBAHUI.

JdeMoHCcTpanuu:

IToptpetsr: H. K. Konenos, /1. Y. UBanosckuii, K. A. Tumunpsses.

Tabmumer u cxembl: «Tumel muTaHus», «MeTabomm3amy», «MUTOXOHIPHUSY,
«JHepreTudeckuii oomen», «Xiopormiaacty, «Potocuntesy, «Ctpoenune JITHK»,
«CtpoeHue u pyHKIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «I'eHeTHYeCKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/da,
Oaktepuodaray, «Pemmukarus JTHK».

Oo6opynoBanue: monaenu-anunkanuu «Yasoenue JHK u Tpanckpumnims»,
«buocunres 6enkay, «CTpoeHue KIeTku», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHre 1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounblii muki, Wik >KU3HEHHBIM MK KiIeTkd. MHTepdasza um MuUTOS3.
[Ipouieccrl, mpoTekaromue B uHTep(daze. Pemnukaruss — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapUOTHIIL.
JlunouaHeli W TAalUIOUJIHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMATHIBIL.
[utonornueckue OCHOBBI PA3MHOXKEHHUS W HUHAUBUIYAIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenne wietku — muto3. Craauum muto3a. IIpomecchl, npoucxoadime Ha
Pa3HbIX CTAAUAX MUTO3a. BHOIOrMYECKU CMBICII MUTO3A.

[Iporpammupyemasi THOEIb KIETKH — allONTO3.

@DopMBbI pa3sMHOKEHHSI OPraHU3MOB: Oecroyioe U moyioBoe. Buasl Oecrionoro
Pa3MHOKEHUS: JICJICHUE HAJBOE, ITOYKOBAaHWE OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3zoBaHKe, BEreTaTUBHOE pa3MHOXKeHUE. VICKycCTBEHHOE KIOHHPOBAHUE
OPraHu3MOB, €0 3HAYEHUE JJIs CEJIEKIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECIOJIOTO.

Meito3. Cranun Mmeio3za. IIporecchbl, npoucxonsdiine Ha CTagusx Menosa.
[ToBenenne xpomocom B Meio3e. Kpoccunrosep. buonorndeckuii cmbiCl U
3HAYEHHUE MEHO03a.

['ameTtorenes — mporecc 0Opa3oBaHUs TMOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKH M ssudHUKU. OOpa3oBaHWE M Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CrnepMaTo30u[l, SMIEKIeTKa) — CIEPMATOT€HE3 U OBOTEHE3.
OcoOEHHOCTH CTPOCHHS SUIEKICTOK U crepMaTo30ouaoB. OTuiogoTBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIBLHOE Pa3BUTHE
(3MOpuorenes). Jrtanbl SMOPHOHAIBLHOTO PA3BUTHS y IMO3BOHOYHBIX >KUBOTHBIX:
npoOsieHne, TacTpyiisnus, opraHoreHes. [loctamOpuoHanbHOE pa3BuUTHE. THITBI
NOCTAIMOPHUOHAILHOTO PAa3BUTUA: MpPsAMOE, HEmnpsAMoe (JIMuyuHOuHOe). BiusHue



cpeabl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTA/INU PA3BUTHSL.

JdeMoHCTpanuu:

Tabmumelr w1 cxeMbl: «DOpMbI Pa3MHOKEHHS OPraHu3MoBy», «J[BoiiHOE
OIUIOJIOTBOPEHUE y ULBETKOBBIX pacTeHuid», «BereratTuBHOe pa3MHOXKEHUE
pactenuity, «J/lenenue xknetku Oaxtepuit», «CTpoeHHUE TOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii muki», «Pemmukanus JHK», «Mwutosy,
«Metiosy, «IIpsMoe u HenmpsiMOe pa3BUTHE», «I'amMeToreHe3 y MJIECKONMUTAIOUIUX U
yeioBekay, «OCHOBHBIE CTaAUU OHTOIEHE3a).

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «Cnepmaro3onasl
MJICKOMUTAIOIIETO», «SHIEKIeTKa MIECKONMUTaonero», «Kapuokuues B KJETKax
KOpeIlIKa JyKa», MarHUTHas MOJCNb-alIUIuKaus «JleneHue KIeTKu», MOJAEIb
JTHK, moznens MetadazHoil XpOMOCOMBI.

JlaGopaTopHblie M IpakTHYecKUe padoThbl:

JlaGoparopnass pabora Ne 3. «HaGmiomeHwe MmTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTax.

JlaboparopHass pab6ora Ne 4. «l3yueHue CTpOEHHUS TMOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMPENapaTaxy».

Tema 6. HacjiencTBEeHHOCTh M HU3MEHYHUBOCTH OPTaHU3MOB.

IIpenmert u 3a1aun reHeTUKU. McTopus pa3BuTus reHeTUKU. Posb nutosioruu
U SMOPHOJIOTUH B CTAHOBJICHMM TE€HETHMKHU. BKiam poccuiickux M 3apyOeKHBIX
YYEHBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKH (TUOPUIOJIOTHYECKUA,
IIUTOTCHETUYECKU, MOJEKYJISIpHO-TeHeTHYecKkuii). (OCHOBHBIE T€HETUUYECKHE
noHATHs. ['eHeTndeckas CHMBOJIMKA, UCIIOJb3yeMasi B CXeMax CKPEIIMBAHUH.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBJICHHbIE . MeHnaeneM.
MonorubpugHoe ckpenBaHue. 3akoH eAuHooOpasusi TUOPUIOB MEPBOTO
nokoyieHusa. IlpaBuio JOMUHMpOBaHMS. 3aKOH pACHICIUICHUS TPU3HAKOB.
I'unores3a ynuctoThl raMeT. [1oTHOE U HEMOJIHOE TOMUHHUPOBAHUE.

JlurnOpuHoe  CKpelMBaHWE. 3aKOH  HE3aBUCHMOIO  HacjeJ0BaHUs
npu3HakoB.  lluToreHeTndeckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBAHUSI.
Ananusupyrolee ckpeniuBanue. Mcrnoap30BaHne aHATM3UPYIOIIETO0 CKPEIUBaHUS
JUTS OTIpEJIeTIEHUsI TEHOTHUIIa OCOOH.

CueruieHHOe  HacienoBaHue mnpusHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HACJIEJJOBAaHHUIO T'€HOB. HapylieHne CuerieHusi TeHOB B PE3yJIbTaTe
KPOCCHHTOBEpA.

XpoMOCOMHas TEOpUs HACIEICTBEHHOCTH. | eHeTu4YeCKre KapThl.



I'enetrka mosia. XpoMOCOMHOE OIpeesieHUEe 1MoJjia. AyTOCOMBI U TOJOBBIC
XpoMOCcOMBI. ['oMoramMeTHble W Te€TeporamMeTHble oOpraHu3Mbl. HacnemoBanue
MPU3HAKOB, CLICTUIEHHBIX C MTOJIOM.

N3meHunBOCTh. BUIbI HK3MEHUMBOCTHU: HEHACJIEACTBCHHASI M HACJIECTBCHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAUGUKAITMOHHON U3MEHUUBOCTH. BapualimoHHBIN psj ¥ BapuallioOHHAas KprBasi.
Hopma peakumu npuszHaka. KoauyecTBEHHbIE M KAYECTBEHHBIE MPU3HAKH U HX
HopMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnmencrtBeHHas, WM TIe€HOTUIIMYECKas, HW3MEHYHMBOCTh. KomMOMHaTHBHas
U3MEHYMBOCTh. Melo3 U TMOJOBOM MpoIecc — OCHOBA KOMOWHATHBHOM
M3MEHYUBOCTU. MyTaliMoHHasi U3MEHYMBOCTh. Kiaccudukarus MyTamuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa 1 mpu4uHbBl MyTaluii. MyTareHasie (HaKTopsbl.
3aKOH rOMOJIOTHYECKUX PAJ0B B HacjaeAcTBeHHOW n3MeHurnBocTy H. V. BaBuiosa.

BuesnepHas HaclIeACTBEHHOCTh U U3BMEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJAbl T€HETHUKHU
YeJIOBEKA: TeHeaIOTHUCCKUM, OMM3HEIOBEIN, IIUTOTCHETUUCCKUM, OMOXUMUYCCKHM,
MOJICKYJISIPHO-T€HETUYECKHI. CoBpeMeHHOE ONpEJICIICHUE TEHOTHIIA:
MOJTHOT€HOMHOE CEKBEHMPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIbIO
[111P-ananu3a. HacnenacTtBenHblie 3a0o0jeBaHUsS 4YEJIOBEKA: TEHHBIC OOJIE3HH,
00JIe3HU C HACJEACTBEHHOW MPEApPaACHONIOKEHHOCTHIO, XPOMOCOMHbBIE OOJIE3HHU.
ComaTrueckue MW TeHepaTuBHble MyTaluuu. CTBOJOBbIE KIETKH. [IpUHITUIIBI
3I0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, TPODUIAKTHKHA U JICUCHHUS TeHETUUECCKUX
Oose3Hel. MeauKo-reHeTHYeCKOe KOHCYJIbTUpPOBaHMUE. 3HAYCHUE MEIUIIMHCKOMN
TE€HETUKH B MPEJOTBPAIICHUH U JICYCHUU T€HETUYECKUX 3a00JIeBaHUI YeIOBEKA.

JdeMoHCcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

TaOmuopl W CXEMBL: «MOHOTHOPUIHOE  CKpEIIUBAaHUE U  €ro
IIUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIJICHHS W €ro IUTOTreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpuaHoe  CKpelMBaHUE,
«lluTonornyeckre  OCHOBBI  JUTHOPUAHOTO  CKpenIuBaHus»,  «Mehosy,
«B3auMonencTBre alIeNbHBIX T€HOBY», «l'€HeTHYeckue KapThl pacTEHUH,
KUBOTHBIX W YeJOoBeKa», «['eHeThka mona», «3aKOHOMEPHOCTH HacJeIOBaHUsI,
CUEIUICHHOTO ¢ moJioMm», «KapuoTumnbl uYenoBeka W KUBOTHBIX», «Buibl
M3MEHYUBOCTHY, «MoaudukarmonHas W3MEHUYUBOCTHY, «HacnemoBanue pesyc-
(bakTopay, «I'eHeTuKa rpynn KpoBu», « MyTallMOHHAsI U3MEHYUBOCTD.

OGopynoBaHue: MOJEIU-ANIIIMKAIMA  «MOHOTHOPUIHOE CKPEIIUBAHHEY,
«HenonmHoe noMuHHMpoBaHue», «JurnbpuaHoe ckpenuBanuey, «llepekpéct



XpOMOCOMY», MHUKPOCKOIN H MuKporpenapar «J[pozodumma» (HOpMa, MyTaruu
(bopMBI KPBUIBEB M OKPACKH Tela), repdbapuit «I"opox moCceBHOIM.

JlaGopaTopHble U NpaKTHYeCKHE PadOThI:

Jlaboparopnast pabora Ne 5. «3yueHue pe3yiabTaTOB MOHOTHOPUIHOTO U
TUTUOPUAHOTO CKPEIIUBAHUS Y IPO30(IIIBI HA TOTOBBIX MUKPOTIPETIapaTax».

Jlabopatopnast pabota Ne 6. «M3yuenne MoaupuKamOHHON U3MEHYUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOI0 Psifia U BAPUALIMOHHON KPUBOM».

JlaGoparopHasi pabora Ne 7. «AHanu3 MyTauuil y apo30(uiabl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Ipaktuueckas pabora Ne 2. «CocraBlieHHME U aHAIU3 POJIOCIOBHBIX
YEIOBEKA.

Tema 7. Cenekuust opranusmMoB. OCHOBbI OMOTEXHOJIOTMH.

Cenekuusa Kak HayKa U MPOIECC. 3apOKICHUE CENEKIUU U JOMECTUKAIU.
Yyenne H. W. BaBunoBa o0 1eHTpax MNPOUCXOXKACHUS W MHOTro00Opaszus
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MpOUCXOXKAEHUA AOMAIIHUX XUBOTHBIX. Copr,
II0pOJ1a, ITAMM.

CoBpeMeHHbIE METOIbI CeJIeKIIUU. MacCoBBI U MHAUBUAYAJIbHBIN OTOOPHI B
CEJEKIIMM PACTEHUNM U KUBOTHBIX. OLIEHKa JKCTEpbepa. BIM3KOPOICTBEHHOE
ckpemBaHue — WHOpuAMHT. Yucras nuHus. CKpelIMBAaHWE YWCTHIX JIMHUH.
I'erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPHIMHT.
Otnanéunas rtulOpuamsanus U e€ ycrexu. VICKyCCTBEHHBIH MyTareHe3 W
NOJIyYEHNUE MOJUILUIOUAOB. JIOCTMKEHUSA CENEKIMH pPACTEHUW, JKUBOTHBIX H
MHKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciap MPOU3BOACTBA. |'€HHAs HMHKEHEpHUs. ITambl
co3ganusi pexombunantHor JIHK wu Tpancrennsix opranu3moB. Kierounas
uHxkeHepusa. Kinerounsle KyapTypbl. MUKpPOKIOHATBHOE PAa3MHOKEHUE PACTEHUI.
KnonupoBanve BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

OKkojornyeckue M 3Tudeckue  npodsembl. MO —  reHeTHyecku
MOIU(ULIIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

IToptpersi: H. U. BaBumos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
NBanoB.

Tabauupl u cxembl: kapta «LIeHTpBI TPOUCXOXKIEHUS M MHOT000pa3us
KyJbTYPHBIX pacTeHuil», «[lopoabl qoMamHuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas ruopuausanusy, «Padotsl akagemrka M. @. BanoBay,
«Ilomumnongus», «OObEekThl OHOTEXHOJNOTHM», «KileTouHble KynbTypel U
KJIOHHpOBaHue», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBanue: MyJIsiKH TUIOJ0B U KOPHEIJIOI0B JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repbapuit «CenbcKOX035UCTBEHHBIE PACTECHUS.



JlaGopaTopHble M NpakTHYecKue padoThbl:

Okckypeuss «OCHOBHBIE METOABI M JOCTHXKEHUSI CEJEKIMU PACTEHUU U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA ~ YYaCTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTOpHIO
arpOyHUBEPCUTETA WM HAYUYHOTO LIEHTPA)».

11 KUIACC

Tema 1. DBoJIIOLIUOHHASL 0HOJIOT HS.

[IpeanocbuUIKM BO3HMKHOBEHMS 3BOJIOLHMOHHON TEOPUH. DBOJIIOLMOHHAS
Teopusi U €€ MecTo B OMoioruu. BiusHue 3BONIOIMOHHON TEOpUU Ha pa3BUTHE
OHMOJIOTHHU U APYTHX HAYK.

CeugerenscTBa dBOMOIMU. [laneoHTONMOrMUYECKHE: TMOCIENOBATEIBHOCTD
MOSIBJIEHUS BHJIOB B IAJIEOHTOJOTMYECKOM JIETONMCH, IEPEXOIHbIE (POPMBI.
buoreorpadpudeckue: cxoncTBo u paznuuue payH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3IMuus HSMOPUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTUYHbIEC, AHAJIOTHYHbIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKyJIApHO-OMOXUMHUYECKHE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX MYyTEeH y BCeEX
OpraHU3MOB.

OomonimonHass teopuss Y. J[lapBuHa. I[lpennocbuiku BO3HUKHOBECHUS
JapBUHK3MA. J[BWXKylIuMe CHIIBI 3BOMIONMHM BUAOB 1o J[lapBuHy (UM30BITOUHOE
pPa3MHOXEHUE IMPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEACIEHHAs W3MEHUYUBOCTD,
O0opb0a 3a CyIIecTBOBAaHUE, €CTECTBEHHBIN 0TOOD).

Cuntetnyeckas Teopus 3Bosonuu (CTD) u e€ 0OCHOBHBIE MTOJOKEHHUS.

Muxkpossosrorus. [lomynsuus kak eAMHUIA BUAA U SBOJIIOLNH.

JBuxymre cuibl ((hakTOphl) SBOIIONMK BHUJIOB B MPUPOJE. MyTallMOHHBIHI
npolecc M KOMOWMHATHMBHAsT M3MEHYMBOCTH. llomynsinmoHHBbIE BOJIHBI U JAperd
reHoB. M3ossauus u Murparusi.

EctectBennblii oTO60p — HampaBmsiomuid  ¢dakrtop sBomouud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6iIeHHOCTh OpraHU3MOB Kak pe3yibTaT 3BodonUU. [IpumMepsl
MPUCIIOCOOJIEHUI Yy opraHu3MoB. ApoMop(h03bl U UAHOATANTAILUH.

Bun wu BupgooOpasoBanue. Kpurepunm Buzma. OcHOBHBIE  (DOpMBI
BUJI000pa3oBaHusl: reorpauyeckoe, IKOJIOrHYECKOe.

MakpoosBomnorusi. DopMbl  IBOMIONUMU:  (QUIETHUYECKasi, JTUBEPreHTHas,
KOHBEpIreHTHas, napasuiesbHas. HeoOpaTuMocTh 3BOTIOIUY.

[IpoucxoxaeHne OT HeCHeuaaIu3upoOBaHHBIX NpeakoB. [Iporpeccupyromias
crienuanu3anvs. ATanTUBHAS paAALIUS.

JdeMoHCcTpanuu:



IToptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. Bap, D. I'ekkens, @. Mromnep, A. H. CeBepuos.

Tabnuupl 1 cxembl: «Pa3BuTHE OpraHUYEcKOro Mupa Ha 3emiiey, «3apobIin
MMO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukcy, «Dopmel  OOprOBI  3a
cymiectBoBanue», «EctecTBeHHBI 0TOOP», «MHOTrO0Opa3ne COpTOB PAaCTCHUINY,
«MHoroo6pasue  mopoa  KHUBOTHbIX»,  «llomymsmum»,  «MyTalmonHas
U3MEHYHUBOCTH», «Apomopdo3b», «Unmoamantauumn», «OO0mas aereHepauus,
«/IBmxymue cunbel 3Bomouun», «Kapra-cxema wMapumpyra nyrtemectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «IIpucmocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTHUECKOE BUI000PAa30BAHUE.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMHU OKPACKH,
Ha0oOp IMIOAOB M CeMsH, KoyuleKuus «lIpumepsl 3alIMTHBIX MPUCHOCOOICHHUN Yy
KUBOTHBIX», MOjeNb «OCHOBHBIC HANPABJICHHS SBOJIONUN», 00bEMHAS MOJENb
«CTpoeHue roJIoBHOr0 MO3ra I0O3BOHOYHBIX).

buoreorpajguueckas kapra wmupa, KouleKuus «@POpMbl COXPaHHOCTH
HWCKOIMAeMbIX JKMBOTHBIX M pacTeHUi», Mojaenb anmukanus «llepekpéct
XpOMOCOM», BiIaxHble Impenaparel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYLIKW», MUKponpemnapaTr «Jlpo3oduna» (Hopma, MyTanuu (GOpMbI KPbUILEB U
OKPACKH TeJNa).

JlaGopaTopHble M IpakTHYecKUe padoThbI:

JlabopatopHast padora Ne 1. «CpaBHeHHE BHJIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUION.

JlaGoparopHast pabora Ne 2. «Onucanue nmpucrnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE KU3HU HA 3emJie.

JloHay4dHbIE TPEACTABICHUSA O 3apOXKICHUU >KU3HU. HayuyHble rumoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: aOMOreHe3 W MaHCHepMus. XUMHUYECKas
ABOMIOLMS. AOHMOT€HHBIA CUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHUX.
DKCIEpUMEHTAIbHOE MOATBEPKACHUE XUMHUUECKOM 3BoJIoIMU. HavanbHbie 3Tamnsl
ouonorndeckor sBosronuu. I'mnoreza PHK-mupa. dopmupoBanne meMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MNPOTOKJIETKHU. [lepBble KIETKM W KX SBOJIOLMSL.
DopMHUPOBAHME OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3paMm u nepuonaMm. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. [lameosoiickas 3pa U €€ TMepuoabl: KEMOPHICKHM,
OPAOBUKCKHUH, CHITYPUHUCKHAM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so301cKkas 3pa 1 €€ NEPUObI: TPUACOBBIN, OPCKUI, METIOBOM.

KaliHo3o0Mckass 3pa W €€ mnepuoAbl: MAJICOTCHOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.



XapakTepucTuKa KiMMaTa U Te0oJIOTUYECKUX MpoiieccoB. OCHOBHBIE 3TAIlb
HBOJIIOIIMU PACTUTENIIBHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [losiBNIeHHE, paclBET U BEIMUPAHUE TPYIII KUBBIX OPTraHU3MOB.

CucremMa OpPraHMYECKOrO0 MHUpAa Kak OTpaxkeHue »3Boitound. OCHOBHbBIE
CUCTEMATUYECKHE IPYNIbl OPTAaHU3MOB.

DBOJIIOIMSA YENIOBEKa. AHTPOIOJIOTUS KaK Hayka. Pa3BuTre npencraBieHui o
MPOUCXOXKJIEHUH YesoBeka. Meroabl u3yudeHus aHTponoreHeza. CxonctBa
pa3IuyMs YeI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETIOBEKA.

JIBroky1ue cwibl  (axTopsrn) AHTPOIIOTEHE3A. Hacnencreennas
U3MEHUMBOCTh M  €CTEeCTBEHHbIH o0TOOp. OOIIecTBeHHbI 00pa3  KU3HH,
M3rOTOBIIEHUE OPYIUH TpyJa, MBILUICHUE, PEYb.

OCHOBHBIE CTaMU U BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbld, YenmoBek npsaMoxoasmuid, YemoBek HeaHIEpPTAIbCKHM, YenoBek
pa3yMmHbIil. Haxonku HMCKOMaeMbIX OCTAaTKOB, BPEMsl CYLIECTBOBaHHUA, 00JaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPY KA.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPOINECOUAHAS
(eBpaswmiickasi),  Herpo-aBCTpajliougHasi  (PKBaTOpuaibHas),  MOHTOJOHIHAS
(a3uarcko-amepukaHnckasi).  YepTsl  MNPUCIOCOOJIEHHOCTH  MpEACTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHSAM CYIECTBOBaHUA. EJMHCTBO uegoBedecKUX pac.
Kpurtuka pacusma.

JdeMoHCcTpanuu:

[Toptpets: ®@. Pean, JI. ITactep, A. 1. Onapun, C. Mumuiep, I'. FOpu, Y.
JlapBuH.

Tabmumel U cxembl: «Bo3amkHoBeHne CoONHEYHOM CHUCTEMBI», «PasButue
opraHuuyeckoro wmupa», «PacturenpHas KieTka», <OKuBOTHas  KieTkay,
«IIpokapuornueckas KieTtka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHUpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHUS YeNIOBEKa M YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJIOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YEJNOBEKay», «llpeBHenmme moam», «lpesHue momn», «llepBbie
COBPEMEHHBIE JIIO/IN», «HET0BEYECKHUE PACHD.

O6opynoBanue:  Mymsku — «[IpoucxoxkaeHne — 4venoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHAEepTajablld, KPOMAaHbOHLA), CIEHKH WIH
M300pKEHHUS] KaMEHHBIX OpYyJIuil TEpBOOBITHOTO YeIoBeKa (KaMHH-YOMIEPHI,
pyOuna, ckpebna), TeoXpoHoJIOTMuYecKas Talnuia, KoJuiekius «Dopmbl
COXPaHHOCTH UCKOTAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M IpakTHYecKUe padoThbI:

[Ipaktruueckas padora Ne 1. «M3ydeHne MCKOMAaEMbIX OCTATKOB PACTCHUN W
KUBOTHBIX B KOJUIEKLIHSIX).



DKCKypcHus «IBOJIOIUSI OPraHUYECKOoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIM WJIM KPaeBETUECKUN My3eH).

Tema 3. Opranu3Msbl 4 OKpYy:KaIlas cpeaa.

DKoJIOrHs Kak HayKa. 3afadyd ¥ pa3fenbl 3KOJOTUH. MeTOobl 3KOJIOIrMYECKUX
MCCJIEI0OBAHMI. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3[YIIIHAs, MOYBEHHAs,
BHYTPHUOPTIaHU3MEHHAS.

Okonornyeckue (akrtopel. Kriaccupukamuss SKOJOTMYECKHX (PaKTOPOB:
abuoTnueckue, OHOTHYECKHME M aHTponoreHHble. JlelWcTBHE HKOJIOTUYECKUX
(aKkTOpOB Ha OPTaHU3MBI.

AbGuotnueckue (akTophl: CBET, TEMIEPATYypa, BIAKHOCTh. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEWCTBHIO  A0MOTHYECKHX  (DAKTOPOB.
buonornueckue puTMsl.

buotnueckue (bakTOopHI. Bunbr OMOTHYECKUX B3aMO/ICHICTBUM:
KOHKYPEHIIUs, XUIIHUYECTBO, cUMOMO03 U ero (opmel. [lapasutusm, koomnepamus,
MyTyajlu3M, KOMMEHCAJINU3M (KBapTHPAHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M,
HeWTpanu3M. 3HadeHHe OMOTHYECKHX B3aUMOJICHCTBHI JUIS CYIIIECTBOBAHUS
OpPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEePUCTUKU mnomyjsauud. OCHOBHBIE TOKa3aTeNH
NOMYJISIUMN: YHCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4uCIEHHOCTH MOIYJISIUU U €€ peryJsisaius.

JdeMoHCcTpanuu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuuel u cxemsl: kapta «lIpupoansie 30HbI 3emun», «Cpenbl oOUTaHUA
opranusMoBy», «®Potonepuoausm», «llonmymsaunm», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTH NOMYJISuU HHOY30puu-Tyhenbku», «llumessie nenmy.

JlaGopaTopHble U NpaKTHYeCKHE PadOThI:

Jlaboparopnas pabora Ne 3. «Mopdosiornyeckre 0COOEHHOCTH PacTeHUN U3
Pa3HBIX MECT OOHUTaHH.

JlabopatopHasi pabota Ne 4. «BnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktrueckas padota Ne 2. «Iloacyé€T NI0THOCTH NOMYJSLUMNA Pa3HBIX BUIOB
PACTEHHUI».

Tema 4. Coo0mecTBa ¥ 3K0JI0THYECKHE CHCTEMBbI.

CooOmiectBO opranu3mMoB — OuorneHo3. CTpyKTypbl OuOIlleHO3a: BHI0Basd,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBsi3u B
ouoneHose.

Okonoruyeckue cucrembl (dKocuctemsbl). [lonsitue 00 »sKocucremMe u
ouoreoneHoze. DOYHKIMOHANbHbIE KOMIIOHEHTBl 3KOCHCTEMbBI: TMPOAYLIEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BENIECTB U NOTOK 3HEPIHHU B IKOCUCTEME.
Tpoduueckue (muieBble) YPOBHU JKOCHUCTeMBI. [luileBbie 1emu W CeTH.
OcHOBHBIE TOKa3aTeau HKOCUCTEMBI: OMoMacca, MNPOAYKIUS. DKOJIOTHMUYECKHE
nupamMubl: MPOAYyKUHWH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMs, pa3BuTHe. CyKueccusl.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOMHOTO
WJIM IIMPOKOJIMCTBEHHOIO Jieca.

AHTpPONIOTE€HHBIE  DKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POO3KOCHCTEMBI.
buonornueckoe u X03siCTBEHHOE 3HAYEHHUE arPO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak @akTtop ycToluuBocTd dKocucteM. CoxpaHeHHe
OMOJIOrMYECKOro pasHOoOOpasus Ha 3emIle.

Vuenue B. U. Bepuanckoro o 6uocdepe. I'panuiibl, coctaB U CTPyKTypa
ouoceprr. Kuoe BemectBo u ero Qynkiuu. OcoOeHHOCTH OHMochepsl Kak
ro0abHOM 3KocucTeMbl. J[nHaMuuyeckoe paBHOBEcHME U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTbl BeIIECTB U OMOreOXMMHYECKUE LUKIIbI 3JIEMEHTOB (yriepoja,
a30Ta). 30HATBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouochepe 3eMiau. AHTpoONOreHHbIe U3MEHEeHUs B Ouocdepe.
['oGanbHbIE 3KOJIOrHYECKUE TPOOIIEMBI.

CocyiiecTBoBaHue MIPUPOBI 151 YEJI0OBEUECTBA. CoxpaHnenue
O6ropazHoo0Opasusi Kak OCHOBa ycToiunBocTH Ouocdepsl. OCHOBA paliOHATBHOTO
yIOpaBJICHUs TPUPOJHBIMU pecypcamMu M HX HCHoJb30BaHUe. JlocTkeHus
OMOJIOTUHU U OXpaHa NPUPOJIbI.

JlemoHncTpanum:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabnuuer u cxembl: «llumessie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiecTBay, «llenu nuTtanusy, «IKOJOTUYECKAS] MHUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIMPOKOIUCTBEHHOTO JIeca», « IKOCHCTEMA
XBOWMHOro Jjeca», «buoneHo3 Bomoéma», «ArponeHosd», «lIpumepHbie
aHTPOIIOTEHHbIE  BO3JCUCTBUS Ha mOpupoay», «BaxkHeillnne HUCTOYHUKH
3arpsi3HEHUsI BO3JlyXa U TPYHTOBBIX BOa», «[louBa — BakHelInash cOCTaBISAIOIIAS
ounocheprb», «DakTopsl Aerpaganuu mousy, «llapHukoBeiil 3¢ dexT», «DaKTopsl
PaAMOAaKTUBHOTO 3arps3HeHust Ouocdepr», «OOmas crpykrypa Ouochepsn,
«PacnpocTpanenue xu3Hu B Ouochepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopot azota B IpUpOAE».

O6opynoBanue: Mopenb-ammukanus «Tunudnele OMOLEHO3bI», repdoapuid
«PacturenbHBIe COOOIIECTBAY, KOMUICKIINK «bHoIieH03», «BpeauTenu BaxkHEHITUX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M  KOJUICKIMU pAcCTeHUH W
KUBOTHBIX, MPUHAAJIEKAIINE K Pa3HbIM HKOJOTMYECKUM TpyIIaM OJHOrO BHUJA,



Kpacnas xuura Poccuiickoit ®enepannn, u300pakeHUS OXpaHSEMBIX BHUIOB
pPACTEHUI U JKUBOTHBIX.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMEBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA30OBAHUMA

Cornmacio ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K pe3ysbTaTam
OCBOGHHUS  OOydYaloIUMHUCS TPOrpaMM  CpemHero oOmero  oOpa3oBaHHS:
JUYHOCTHBIM, METAMPEIMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JIMYHOCTHBIX pe3yJlbTaTOB OCBOCHUs nIpeaMmera «buosorus»
BBIJICJICHBI CJIEAYIOIIUE COCTABJISIONINE: OCO3ZHAHUE OO0YYArOUUMUCST POCCUUCKOMN
rpaXkJaHCKON MUJAEHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpEACNICHUI0, HaJIM4he MOTHBalMM K  OOy4YeHWio  Ouojoruw,
[IEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAIUIMN PA3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH
NEATENIBHOCTA LIEHHOCTHO-CMBICJIIOBBIMHA  YCTAHOBKAMH, MPUCYIIUMU CHCTEME
OMOJIOTUYECKOTO O0pa3oBaHUs, HAIWYUE OSKOJOTUYECKOTO IPABOCO3HAHMS,
CIIOCOOHOCTH CTABUTH 1I€JIU U CTPOUTH KU3HEHHBIE TUTAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUA Npeamera «buonorus» mocrurarorcs B
€UHCTBE YYEOHOM U BOCHUTATEIBHOM JEATEIbHOCTU B COOTBETCTBUU C
TPaJIULIMOHHBIMU POCCUMCKUMHU COLUMOKYJIBTYPHBIMU, HICTOPUYECKUMH U AYyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBWIAMU U HOPMaMHU
MOBEJICHUSI U CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPECHHEHM TMO3ULHMM JIMYHOCTH, MATPUOTU3MA,
YBAXXEHHUSI K 3aKOHY W IIPABONOPSIAKY, YEIIOBEKY TPyJa U CTaplLIeMy ITOKOJICHUIO,
B3aUMHOI'O0 YBa)KCHHS, OCpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACIEIUIO H
TpaJUIMsM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit ®denepaiuu, npupoae u
OKpYXarUIen cpelie.

JIndHOCTHBIE pe3yJbTaThl OCBOCHUS YyuyeOHOro mpenmera «buonorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpWCHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IeCTBa, PACHIUPEHHE >KHU3HEHHOTO
ONbITA M OMbITA JICITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HaIlpaBJICHUM
BOCHUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakaaHCcKOro BOCIIMTAHUA:

c(hOpMHPOBAHHOCTH TPAKIAHCKOMN MO3UIIUNA 00YUAIOIIErocsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOSI3aHHOCTEH, YyBa)KEHUE
3aKOHA U IIPaBOIOPSIIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATENBHOCTH IIPU CO3JAHUU
Y4EOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENbHBIX 3aJlay, BHIIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNPEACNATh COOCTBEHHYIO TMO3MIIMI0 1O OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBATH B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKACHUSMHU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLMAJIBHBIM IT0JI0KEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJIHEHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M HCCJIEJOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOIO
OTHOIIEHUS! K MHEHHUIO OMNMOHEHTOB MpPH OOCYXJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIESATEIIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOM TPaXJIaHCKOH WUJICHTUYHOCTH,
IaTPUOTHU3MA, YBAXXEHUS K CBOEMY HaApoOJdy, UyBCTBA OTBETCTBEHHOCTH IIE€peN
Ponunon, ropmoctu 3a cBOW Kpai, cBOO Poauny, CBOM S3BIK U KYJIBTYpY,
IIPOIIIOE ¥ HACTOSAIIEE MHOIOHAIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K IMPUPOJHOMY HACIIEIUIO U IMAMATHUKAM IPUPOJBIL,
NOCTMXKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAaHOBJIEHHUE H
pa3BUTHE OWOJOTMM, TOHMMAaHHWS 3HAYEHUs OWOJIOTMM B IO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>)KeHHIO M 3amure OtedecTsa,
OTBETCTBEHHOCTh 3a €T0 CyIb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TyXOBHBIX LIEHHOCTEHW POCCUICKOr0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0O U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENSAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAsl CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILIEHU;



MMOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHMIO B Pa3HbIX BHJAaX HCKYCCTBA, CTPEMIICHHE
MIPOSIBIISATh KAYECTBA TBOPUECKOM JINUHOCTH;

S) ¢usuyeckoro BocnuraHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
3MOIMOHAJIBLHOIO 0JIaronoJay4uns:

NOHMMaHUE W peanus3alus 370pOBOr0 U 0e30macHoro obpasza >KU3HU
(3mopoBO€  TIMTaHHWE, COONIOJIEHWE TUTMEHUYECKUX TpaBUJl W HOPM,
cOaJaHCUPOBAHHBIM PEXUM 3aHATUA U OTIbIXa, peryispHas ¢usndeckas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBbIO;

MMOHMMAaHUE I1IEHHOCTU TPABUJI HWHIWBUAYAJIBHOTO U  KOJJIEKTHBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOIIUX 3JJ0POBBIO U KU3HU JIHOJICH;

OCO3HAHHE TOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YHOTPEOIICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYI0JII00HE;

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3iuuHbIM cepam mpodeccuoHaIbHON AESTEILHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccud ©  Pealrn30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMSA

HKOJIOTHYECKH 1I€JeCO00pa3HOE OTHOIIEHHE K MPUPOJE KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIIEHWE YPOBHSI HKOJOTUYECKOW KyJIbTYphl: MPUOOPETEHUE OIbITA
IJJAHUPOBAHMUSI TIOCTYNIKOB U OLUEHKM WX BO3MOXHBIX MOCJHEACTBUNA IS
OKPY>Karolleh Cpeibl;

OCO3HAHHME TI00ATBHOIO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIb30BaTh MpUOOpETaeMble TPH U3YYCHUH OHOJIOTHH
3HAHMST W YMEHHUS TpU PEIIeHUH TMpoOJieM, CBSI3aHHBIX C PalMOHAIbHBIM
MPUPOONOIb30BaHUEM  (COONIOACHUE  TpaBWJI  TOBEACHHS B MPHUPOJIE,
HaMpaBJICHHBIX Ha COXPAaHEHHWE pPABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCHCTEM, Orochepsl);



AKTUBHOE  HEINpUATHE JECUCTBUM, NPUHOCAIIMX BPEH  OKPYN aOUIEH
OPUPOAHON Cpejie, YMEHHE MPOTHO3HPOBATh HEOJIArOMPUSTHBIE JKOJIOTHMYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPETOTBPAIIATh UX;

HaJIM4Yue Pa3BUTOrO SKOJIOTMYECKOI0 MBIIUICHUS, IKOJIOTUYECKOU KYJIbTYPHI,
OTbITa JEeATENbHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCS MMM B IO3HABAaTEJIbHOW, KOMMYHHKAaTHUBHON M COLMAIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B IPAKTUUECKOUN JEATEIBHOCTH SKOJOTHUECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NTO3HAHMSA:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOLIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JUajore
KYJIbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIbTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CpeAcTBa
B3aUMOJEHCTBHS MEXIY JIFOJAbMU U MTO3HAHUS MUPA;

MOHMMAaHUE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHHS €€ poJih B
(dbopMUpPOBAaHUM PAIMOHATBHOTO HAYYHOrO MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MpeacTaBlieHuss 00 OKpYXKaloleM MHpE KaK O €IMHCTBE MPHUPObI, YEJIOBEKA H
oOmiecTBa, B IMO3HAHUM NTPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpAHEHUS TPUPOITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JUIs COBPEMEHHOM IMBWIM3AIUU:
oOecrieuyeHusi HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3/IaHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEeIIaTh PECypCHbIe  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKa MyTeH BhIXOJa W3 III00ATBHBIX AKOJOTHUUECKUX MPOOIeM U
obecrieueHusi mepexojla K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCITOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEeHUU OHMOJOTMUECKUX 3HAHUU B IEJSIX
MOBBIIIEHUS OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYyYHOM TPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOydYarommxcs, GopMUPYEMO
IpU U3yYE€HUU OUOJIOTHH;

MMOHMMAHHUE CYITHOCTH METOJIOB MO3HAHMS, UCTOJb3yEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIIOJIb30BaTh IOJIY4Yae€Mble 3HAHMUS JUIsl aHaidu3a M
OOBSICHEHUS SIBIICHUN OKPYKAIOMIEr0 MHUpPA M MPOUCXOISIIUX B HEM M3MEHECHHM,
yMEHHUE JelaTh OOOCHOBAaHHBIE 3aKJIOUEHHsS Ha OCHOBE HAYYHBIX (PAKTOB H
MMEIOITUXCS JAHHBIX C IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BATh OHOJOTMYECKUE 3HAHUS IS
penieHus mpooOJieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

OCO3HAaHHUE LIEHHOCTH HAYYHOM JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOEKTHYIO U UCCIIEA0BATENBCKYIO ACITEIbHOCTh MHINBUAYAJIBHO U B TPYIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENMpPEpPhIBHOMY  OOpa30BaHUIO |
caM000pa3oBaHUIO, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHMHA 1O OWOJIOTUH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIle pe3ybTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus
BKJIIOYAIOT: 3HAUYUMbIe 11  (OPMUPOBAHUS MHMPOBO33PEHUS OOyYarOIIUXCS
MEXTUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYUHbIC MOHATHS, OTPaXKAIOIINE
LETOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuuPuKy METOJ0B IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHUs, SBJIICHUE, MPOIIECC,
CUCTEMa, Hay4YHbIM (akT, NPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHs,
UCCJe/IOBaHNEe,  HaAOMIOJICHUE, U3MEpPEHUe,  DJKCIEPUMEHT H  JPYTux),
YHUBEpCaJIbHbIE y4eOHble JeiCcTBUS (ITO3HABaTEIbHbIC, KOMMYHUKATHUBHBIE,

PETYJIATUBHBIE), o0ecreunBaroIme dbopmupoBaHue GyHKIIMOHATBHON
IPaMOTHOCTH ¥  COI[MAIBHOW KOMIETEHIIMU OO0YyYaroluxcsi, CIHOCOOHOCTh
00yJaromxcs UCTIOJIh30BaTh OCBOCHHBIC MEXKTUCIMIUIMHAPHBIC,

MUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpPCAIbHbIE YyueOHbIE JCHCTBUS B
MO3HABATEIILHON U COLIMAIIBHOM MPAKTHUKE.

MertanpenMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIIHErO OOIIEro
00pa3oBaHUs JIOHKHBI OTPAXKaTh:

OBiagenue YHUBEPCAJIbHBIMU yueOHbIMH NMO3HABATEIbLHBIMHI
AEeCTBUSIMM:

1) 6a30Bble JJOrMUYecKHUe IeiiCTBHS:

CaMOCTOSITeIbHO  (OpPMyIHpOBaTh W aKTyaJlU3UpPOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILJICHUS
(ananuza, cMHTE3a, CpaBHEHMUSI, KiIacCUpUKaIU, 0000IIEHNS ), PACKPHIBATH CMBICI
OMOJIOTMYECKUX TOHSATUN (BBIACIATh UX XapaKTEepHbIE MPHU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMHU MOHSTHUSIMH);

ONpENeNATh LENU JACITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTh PE3YJIbTAThI ACSITEIBHOCTH C TOCTABJICHHBIMHU LICJISIMU;

UCITI0JIH30BaTh OMOJIOTMYECKUE MOHSTHUS ISl OOBACHEHUs (PAKTOB U SIBJICHUMN
KUBOU MTPUPOJIBL;

CTPOUTH JIOTMUECKUE PACCYXKJICHHUS (MHAYKTUBHbBIC, JENYKTUBHbBIE, IO
aHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKITFOUCHHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHBIE cpeacTBa U1t MPEJICTABICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUI B M3y4aeMbIX OHMOJIOTMYECKUX OOBEKTax, a



TAaKK€  NPOTHUBOPEYMH  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHUS MPOoOJeMbl ¢ YYETOM aHaIM3a MMEHOIIUXCS
MaTepHaIbHBIX 1 HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB
LeJIIM, OLIEHUBATh PUCKH MOCIEICTBUHN J€ATEIbHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH pabOTy B  YCIOBHSX  peajbHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJIEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE [P PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a3oBbI€e MCCIIeI0BAaTEIbCKUE e CTBUA:

BJIQJIETh HABBIKAMH YUEOHO-UCCIEA0BATENIbCKOM U IPOEKTHON JI€ATEIbHOCTH,
HaBBIKAMM  pa3peuieHus MpoOsieM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOAO0B PELIEHUS TPAKTUYECKUX 3a]a4, [IPUMEHEHHUIO
pa3IMYHBbIX METOJIOB O3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIE BUJbl JESITEIBHOCTH IO MOJIYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpPETalHH, MPeoOpa3OBaHUI0 MU NPUMEHEHHIO B YYEOHBIX
CUTYalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX M COIUAIbHBIX TPOEKTOB;

(GopMUpOBaTh HAYUYHBIM TUI MBILIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
JESATENBHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh [PUYMHHO-CJICACTBEHHBIE CBSI3U U aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelleHUs, HaXOAUTh APTYMEHTHl NJisi JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJE PpEIICHHS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKU OLIEHHWBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATh IEJICHAIIPABICHHbII TOUCK MepeHoca CPEeACTB M CIOco00B
JeMCTBUSI B TPOPECCUOHAIBHYIO CPELLY;

yMETh NEPEHOCHUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHUYECKYIO O0JacTH
KU3HEJEATEIbHOCTH;

YMETbh MHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBbIE WJIEU, MpeAJiaraTb OpUrHHAJIbHbBIE MOAXOJbl U PEIICHus,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmanmen:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHUKAX MH(OpMaIMK (TeKCTe y4eOHOTro
nocobus, Hay4yHO-NOMYJIPHOW JUTEepaType, OMOJOIMYECKUX CJIOBapsX H
CIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTepHeTe), aHaIM3UpOBAThH



HH(OPMAITUIO PA3TMYHBIX BUJOB U (OPM TPEICTABICHUS, KPUTHIECKH OIEHUBAThH
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GhOopMyIUPOBATh 3aMPOCHl U MPUMEHATH PA3JTMYHBIE METOJBI MPU TOUCKE U
otbope Ouonornueckoil MHMOpMalnKu, HEOOXOIUMOM JJIsl BHIMOJHEHUSI YU4€OHBIX
3azay;

NpUOOPETaTh ONBIT MCIOJIb30BaHUS HHPOPMAIUMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJIbTYPYy aKTHBHOTO HCITOJIb30BAHUS PA3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMYy  MTPEACTABICHUS
ouosiornyeckor nHGopMaruu (CXemsbl, rpaduKy, JAarpaMMBbl, TaOJUIIbI, PUCYHKH
H pyroe);

WCIIOJI30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ononornyeckod WHPOpMANUEH: TPUMEHATH XUMHUYECKHE, (U3UUYECKUE W
MaTEeMaTUYEeCKHUE 3HAKW U CUMBOJIBI, (OpMYJibl, aOOpeBHATYpY, HOMEHKIATYpY,
UCTIONB30BaTh W TPeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISTHOCTH;

BIIAJ€Th ~ HABBIKAMHM  pacloO3HaBaHWA W 3amuThl  WH)OpMaIuw,
MHGOPMAIIMOHHON 0€301aCHOCTH JTMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1€HCTBUSAMM:

1) oOmenme:

OCYIIECTBIATH KOMMYHUKAIIMH BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JUCKYCCHUHU TIO CYIIECTBY OOCYyXIaeMod Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHUTEIHHO BBIMOJHEHUS IpEasiaracMou
3a/lay, YIYUTHIBATh MHTEPECHI W COTJIIACOBAHHOCTH IMO3UIMHA JAPYTHX yYaCTHUKOB
JMAJIora Uik JUCKYCCHM);

pacno3HaBaTh HeBepOalbHBIE CpeacTBa OOIIEHUs, I[OHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTYaIlHi,
YMETh CMATYATHh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BIIAJICTh PA3IMYHBIMU CIIOCOOAMM OOIEHUS W B3aWMOJICHCTBUS, TTOHUMATh
HaAMEPEHUS JIPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPpEKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas JAesiTeJIbHOCTD:

MMOHUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW W WHIWBHUIYaIbHOM
paboTHI MPU PEIICHUH OMOJIOrMYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIOBBIX (DOPM B3aUMOJICHCTBUSA NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpATh TEMATUKYy M METOJIbI COBMECTHBIX JEHCTBUNA C YYETOM OOIIUX
WHTEPECOB M BO3MOXHOCTEH Ka)KI0TO YieHa KOJUICKTHBA,



IIPUHUMATh LEJIA  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSL MO €€ JOCTUKEHUIO: COCTaBIATH IUIaH JCHCTBHIA,
pacnpenensiTh poiad € YYETOM MHEHHMM YYaCTHHUKOB, OOCYXJaTh pe3yiabTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOET0 BKJIAJA W KAXKIOTO Y4YaCTHUKA KOMaHAbl B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE TMPOEKThI, OLIEHMBaTh HWJEU C TMO3ULUU HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISTh IO3UTHBHOE CTPAaTErMYECKOE ITOBEAEHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

Ogy1aieHUe YHMBEPCAJIbHBIMH PeryJIssTHBHBIMH J1eHCTBUSIMMU:

1) camoopranuszauus:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS IS BBIABICHUS MNpoOJIeM U HX
pEIIeHHs B )KU3HEHHBIX U YY€OHBIX CUTYaIUsIX;

BBHIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU 1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYIKAX MO OTHOLICHHUIO K KMBOM MpPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYLIECTBIIATH IMO3HABATENIBHYIO NESITENIbHOCTh, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJja4yu B 00pa3oBaTEIbLHOMN
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIAH pELIEeHUs NpobiieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOUYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH YYEOHOIO MPeAMETAa HAa OCHOBE JIMYHBIX MPEANOUYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUpPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAHMIHMH B
pa3HBIX 00JIaCTAX 3HAHUN, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYAallMsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJ€Th  HABbIKAMM  TIO3HABAaTEJIbHOM  peQUIeKCMHM  Kak  OCO3HaHUS
COBEPIIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHMM, MCHOJb30BaTh MPUEMBI peIEKCUU ISl OLEHKU CUTyalluH, BHIOOpA
BEPHOT'0 PEILEHUS;

yMETh OLICHUBATh PUCKH U CBOEBPEMEHHO NPHUHUMATh PEIICHUS IO HX
CHUKEHUIO;



IIPUHAMATh MOTHBBI M apryMEHTBl APYTMX IPU AaHAIU3€ pPE3yJbTaToOB
NESTENBHOCTH;

3) npuHATHE ce0s U APYTUX:

MPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX IPU AaHAJIU3€ pPE3yJbTaToOB
NESTENBHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIUU JPYTOro YeIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTarhl OocBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue st yueOHoro npeamera «buonorusy»
Hay4YHbI€ 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 1O OCBOCHHIO, HHTEPIIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JACSITEILHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUA U
NPUMEHEHHUIO 3HAHUW B PA3NIMUHBIX YUYEOHBIX CUTYyallUsiX, a TaKXKe B PEaJbHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Oumoisiorueil. B mporpamme mnpeameTHbie
pe3yNbTaThl MPEACTABIIECHBI IO F0J1aM 00YyUYEHUS.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHOTo mpeamera «buomorus» ¢ 10
Knacce NOJKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAYyYHOW KapTUHBI MUPAa U HAYYHOTO MHUPOBO33PEHHS, O BKJIAAE POCCHUUCKUX H
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTUHU, (PYHKIIMOHATBEHON
IPAMOTHOCTH YEJIOBEKA ISl PELICHUS KU3HEHHBIX 3a/a4;

YMEHHUE PACKpbIBATh COJEpKAaHUE OUOJIOTMYECKUX TEPMUHOB M TOHSITHI:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (0OMEH BEIIECTB M IpeBpallecHue
HHEPTUHU), TOMEOCTa3 (CaMOperyJysiius), YPOBHEBAsT OpPraHU3aIUs KUBBIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIINS), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE H3JIaraTb OWOJIOTUYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHAas,
MyTallMOHHAs, IIEHTpajbHAs JIOTMa MOJIEKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydeHus (0 LE€HTpax MHOrooOpasus u
MPOUCXOXKICHUS KyJIbTYpHbIX pacTteHuilt H. V. BaBuiioBa), onpenensarh rpaHUIIbI
MX NMPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yYMEHHUE BIJIAJIETh METOJIaMU HAYYHOTO IMO3HAHMS B OMOJIOTUU: HAOI0IEHHE
ONMCAHUE KUBBIX CUCTEM, IPOLIECCOB M SIBJICHUW, OpPraHU3alysl U IMPOBEIICHUE
OMOJIOTMYECKOTO  JKCHEPUMEHTA,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXKJy HCCIEAYyEMbIMH BEJIMYMHAMHU, OOBSICHEHUE IOJYYEHHBIX



pe3yJIbTaTOB, MCHOJb30BAaHHBIX HAYUYHBIX TMOHSATHM, TEOPUM U 3aKOHOB, YMEHHE
JIeJIaTh BHIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIENATH CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX ¥ MHOTOKIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEIECTB M IPEBPAIICHUS SHEPIrUU B KIETKe, (OTOCUHTE3A,
IUTACTUYECKOTO0 M HHEPreTUYecKOro oOMeHa, XEMOCHHTe3a, MHTO03a, Meiio3a,
OIUIOZIOTBOPEHUS, PA3MHOKEHHS, WHAUBUAYAIBHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

yYMEHHE MPUMEHATh MOJyUYEHHBbIC 3HAHUS A OOBSACHEHUS OMOJIOTHYECKHX
IPOLIECCOB U SIBICHUM, JUIsl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LEIpl0 oOecreyeHus 0e30MacHOCTH CBOEro 3I0pPOBbS U 310POBbS
OKPY KaIOILUX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOTIO MOBEJICHUS B OKPYIKAIOIIEH
OPUPOJIHON cpene, MOHUMaHHE HEOOXOJUMOCTH HCHOIb30BAaHUS JOCTHKEHUIM
COBpEMEHHOW  Ouonoruu  u OMOTEXHOJNOTUIH i PalUOHAIBHOTO
MPUPOAOTIONb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTApHbIE TE€HETUYECKHME 3aJayl Ha MOHO- U
IUTUOPUHOE CKpPEIMBAaHUE, CUEIUIEHHOE HacCJIeJOBaHHE, COCTAaBJISITh CXEMBbI
MOHOTHOPUTHOTO CKpELIMBAaHUS I MpEJCKa3aHusl HAcIeAOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOIHATh JTA0OPATOPHBIE M NPAKTUYECKUE padOThI, COOIIOAATH
mpaBuia npu paboTe ¢ yueOHbIM U Ta00PaTOPHBIM 000pPYA0BAHUEM;

yMEHUE KPUTUYECKH OIICHMBATh M HWHTEPHPETUPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEPKAaHMsSI, BKIIOYAIONIYI0 TICEBJOHAYYHBbIE 3HAHMS U3
pa3IUYHBIX UCTOYHUKOB (CpeACTBAa MacCOBOW MH(OpMaLUU, HAYYHO-IOIMYJISIPHBIE
MaTepuasbl), STUYECKHE acCIeKTbl COBPEMEHHBIX HCCJIEIOBaHUI B OHOJIOTHUH,
MeIUIMHE, OUOTEXHOJIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
00001m1ast OMOJIOTHYECKYI0 MH(OPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh TOHATUITHBIN armapaT OMOJIOTHH.

[IpeameTHble pe3ysbTaThl OCBOCHUS y4deOHOro mpeamera «buonorus» e 11
Kj1acce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUK O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOI'O
3HAaHUS ECTECTBEHHBIX HayK, B ()OPMHUPOBAHMU COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpa U HAYYHOTO MHPOBO33PEHUS, O BKJIAJ€ POCCUUCKHX H
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUM, (DPYHKIIMOHATBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUs KU3HEHHBIX 33/1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJIOrMYECKUX TEPMHHOB M MOHSTHM:
BUJ, TIOMYJISAMSA, T€HOPOH I, IBOJIOLHUS, ABIKYIIUE CUIIbI ((DAKTOPBI) IBOIIOINH,
MPUCIIOCOOJICHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJIOTHYECKUE (PaKTOpPBI,



SKOCHCTEMA, MPOAYUEHThI, KOHCYMEHTBHI, PpPEAyLUEHTbl, UENU [UTAHUS,
AKOJIOTHYECKas upamua, OnoreoreHos, onocdepa;

yMEHUE H3/IaraTh OWOJIOTHYECKUE TeopuH (PBOJIIOLMOHHAsS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpUS DHBOJIIOIMH), 3aKOHbl U 3aKOHOMEPHOCTH
(3apoasiieBoro cxoactea K. M. bspa, depenoBanusi TJIaBHBIX HalpaBICHUN U
nyteit sBomon A. H. CesepiioBa, yuenuss o 6uocdepe B. M. Bepnaackoro),
OTIPENEIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BIIAJIETh METOJJAMU HAYYHOT'O IMO3HAHMS B OMOJIOrMU: HAOMIOICHUE U
OMMUCAHUE KUBBIX CUCTEM, IIPOILIECCOB M SIBJICHUW, OpraHu3alus U IMPOBEJICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXAY HCCICIyEMbIMU BEJIMYMHAMU, OOBSICHEHHE IMOTYyUYECHHBIX
pEe3yJbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUM U 3aKOHOB, YMEHUE
JienaTh BBIBOJbI HA OCHOBAHUU MOJTYUYEHHBIX PE3YIbTATOB;

YMEHHUE BBIIEATh CYIIECTBEHHbIE TNPU3HAKU CTPOCHUSI OHOJIOTMYECKUX
OOBEKTOB: BUJOB, MONYJALMHA, NPOAYLEHTOB, KOHCYMEHTOB, PpPEIyLEHTOB,
OMOreolleHO30B U HJKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOU
M3MEHYHUBOCTH, €CTECTBEHHOI'O0 OTOOpAa, BHI000PA30BaHMS, MPHCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS OKOJOTHYECKUX (PAKTOPOB HAa OpPraHU3MBbI, IepeHoca
BEIIECTB M TOTOKAa JHEPTUM B DKOCHUCTEMAaX, AHTPONOTCHHBIX HW3MEHEHUM B
AKOCHCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTAa BEIIECTB U OHUOr€OXUMHYECKUX
IIUKIIOB B Ouocdepe;

yMEHHUE MPUMEHSTH MOJTYUYEHHBbIE 3HAHUS I OOBSICHEHUS OMOJIOTMYECKUX
[IPOLIECCOB U SIBJICHUU, JUIA NPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOMU
KU3HU C LEIpl0 oOecnedyeHus: Oe30MacHOCTH CBOEro 3I0pPOBbS U 310POBbS
OKPYKAIOIIUX JTIOJIEH, COOMI0IEHNS HOPM IPAMOTHOTO TOBEJICHUS B OKPYIKAIOIIEH
OPUPOAHON Cpele, MOHMMaHUE HEOOXOJUMOCTH MCIOIb30BAHMS JTOCTHXKEHHM
COBPEMEHHOW OMOJIOTHH JIJIsl pAlIMOHATIBHOTO PUPOI0IIOIb30BAHUS;

YMEHHUE pelaTh 3JE€MEHTapHble OMOJOTMYECKHUE 3a]1a4, COCTABISATh CXEMBbI
MepEeHOCca BEIIECTB U IHEPTUH B IKOCUCTEMaX (LIETH MUTaHUsA);

YMEHHUE BBINONHATh JA0OpPATOPHBIE U MPAKTHYECKUE paboOThI, COONIOAATH
MpaBuJia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHME KPUTHYECKU OIEHHUBATh M MHTEPHPETUPOBATH HHGOPMAIIUIO
OMOJIOTUYECKOTO COJIEP)KaHMsI, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHHS U3
pPa3TUYHBIX UCTOYHUKOB (CpeJCTBa MaccoBOW MH(OpMAIMU, HAYUYHO-TIOMYJISIPHBIE
Marepualbl),  paccMaTpuBaTh  IJI0OAJbHBIE  DKOJOTUYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, ()OPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3ULIUIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOIICHUS,
000011128 6MOJIOTMYECKYI0 UH(POPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUITHBIN anmapaT OMOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne ni/n

HaumeHoBaHue pa3ie/ioB U TeM
NMPorpaMMbl

buonorus kak Hayka

JKuBBIC CHCTEMEBI B HIX OopraHu3anuia

XHUMHYECKUH COCTAB U CTPOEHUE KIIETKH

H(PI?»HCI[GSITGHBHOCTB KJICTKH

Pa3zMHO)XeHME M MHIUBUAYAIBHOE PA3BUTHE
OpraHu3MOB

HacnenctBeHHOCTh U H3MEHYUBOCTE
OpraHU3MOB

Cenekiust opranu3mMoB. OCHOBBI
OMOTEXHOJIOTHH

PesepBHOE Bpems

KoanuyecTBO 4acos

Bcero

KoHTpoabHbI
e padoThbI

IIpakTyeckun
e padoThl

0.5

1.5

JJIeKTPOHHbBIE
(un¢posbie)
oOpa3oBaTe/ibHbIE

pecypcbl

bubnuoreka [JOK
https://m.edsoo.ru/7f41¢29
2

but6mmoreka [JOK

https://m.edsoo.ru/7f41¢c29
2

bubmoreka [JOK
https://m.edsoo.ru/7f41¢29
2

but6mmoreka [JOK

https://m.edsoo.ru/7f41¢c29
2

but6mmoreka [JOK
https://m.edsoo.ru/7f41¢29
2

bu6mmoreka [{OK

https://m.edsoo.ru/7f41¢c29
2

but6mmoreka [JOK
https://m.edsoo.ru/7f41¢29
2

bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢29




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

34

[\



11 KIIACC

HauMeHoBaHHe pa3/iesioB U TeEM
MpOrpamMmmbl

Ne ni/n

DBOJIIOMOHHAA OUOJIOTUS

Bo3HUKHOBEHWE U pa3BUTHE KU3HU Ha
3emiie

Opranu3mbl ¥ OKpyXKaroiias cpeia

COO6IJ_IGCTBa H 3KOJIOTHYCCKHUE CUCTCMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

KoauuecTBo yacoB

Bcero Kontpoannel
e padoThbI
9
9
5
9
2
34 0

IIpakTnyeckun
e padoThbI

0.5

2.5

JJIeKTPOHHBIE

(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypcesl

bubmuoreka [JOK
https://m.edsoo.ru/7f41cc7
4

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc7
4

but6mmoreka [JOK
https://m.edsoo.ru/7f41cc?
4

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc7
4

but6mmoreka [JOK
https://m.edsoo.ru/7f41cc7
4







IHOYPOYHOE IIJIAHUPOBAHHUE
10 KITACC

Tema ypoka

buonorus B cucteme HayK

MeTopl TO3HAHUS )KUBON TIPUPOJIBL.
[TpakTuueckas padora Ne 1
«/cnonb3oBaHue pa3iIMuHbIX
METOJIOB MPU U3yUYEHUU
OMOJIOTUYECKUX 0OBEKTOBY

buonorundeckue CUCTCMBI, IMPOLCCCHI
" UX U3YUYCHHUC

XMMHYECKUH CcOCTaB KJIETKU. Bona n
MUHEpaIbHBIE COITU

benku. CocTaB u cTpoeHne OeIKoB

®epMeHThl — OMOJIOTUYECKHE
KaTtanu3aTopsl. JJabopaTopHast
pabota Ne 1 «3yuenue
KaTaJIUTHYECKON aKTUBHOCTHU
(bepMeHTOB (Ha IpUMEpe aMHJIa3bl

KoanuyecTBO 4acos

Bcero

KonTpoabHbl
e padoThbl

IIpakTuyeckun
e padoThbI

0.5

0.5

Jlara
H3y4YeHH
s

DJIeKTPOHHbIE
nudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edso0.ru/863e612
2
https://m.edsoo.ru/863e632a

bu6mmoreka [IOK
https://m.edsoo.ru/863e612
2

bu6mmoreka [IOK

https://m.eds00.1u/863e656
4

bu6mmoreka [JOK
https://m.edsoo.ru/863e674¢

bu6mmoreka [IOK
https://m.edsoo.ru/863e6b7
2

bu6moreka [JOK
https://m.edsoo.ru/863e6b7
2




10

11

12

13

14

15

16

WJIM KaTajasbl)»

VraeBoasl. JInnuael

Hyxneunossie kucinorsl. AT®

HcTopust 1 MeToAbl U3y4eHUs
kietku. Knerounas teopus
KieTka xak meaocTHas >KuBas
cHcTeMa

CtpoeHue 3yKapuOTHYECKOMN KIETKHU.

JlaGopatopnas pabota Ne 2
«HM3ydeHne cTpoeHUs KIETOK
pacTeHHi, ’)KUBOTHBIX, TPUOOB U
OaxkTepuil 0] MUKPOCKOIIOM Ha
rOTOBBIX MUKpPOIIpENnapaTax u ux
OIHCaHUE»

OOMEH BELIECTB WX META00IU3M
dorocuHTE3. XEMOCHUHTES

DHepreTu4ecKkuii oOMeH

JKu3HeHHBIN UK KIeTKH. JleneHue
kJjeTku. Muro3. JIabopatopHas
pabota Ne 3 «HabmoneHne Muro3a B
KJIETKaX KOHYMKA KOPEIKa JTyKa Ha
TOTOBBIX MUKpPOIIpENapaTax»»

Buocunres Oenka. Peaknus

0.5

0.5

bu6mmorexa [JOK
https://m.edsoo.ru/863e687
0

bu6mmoreka [IOK
https://m.edsoo.ru/863e6d5¢c
bu6mmoreka [JOK
https://m.edsoo.ru/863e6e88

bu6mmoreka [IOK

https://m.eds00.ru/863e6f10
https://m.edsoo.ru/863e716¢

bu6mmoreka [IOK
https://m.edsoo.ru/863e766¢

bu6mmoreka [JOK
https://m.edsoo.ru/863e7¢98

bubnuoreka [JOK
https://m.edsoo.ru/863e7aae

bu6mmoreka [IOK
https://m.edsoo.ru/863e7dc4

bu6mmoreka [IOK



17

18

19

20

21

22

23

24

25

MaTpu4IHOIO CUHTE3a

Tpancusus — Onocunres Oenka

Hexknetounsie hopMbl KU3HH —
BHUPYCHI

DopMBbI pa3MHOXKEHHSI OPraHU3MOB

Meiios

OO0pa3oBaHue 1 pa3BUTHE MOJIOBBIX
KJIeTOK. OTI010TBOPEHHE.
JlaGopaTopHas padota Ne 4
«W3ydeHune cTpoeHws MOJIOBBIX
KJICTOK Ha FOTOBBIX
MUKpOTIpenapaTax»

NunuBuyansHOE pa3BUTHE
OpraHU3MOB

I'enetuka — HayKa O
HaCJICACTBCHHOCTH U U3MCHYHNBOCTHU

3aKOHOMEPHOCTH HACJICIOBAHUS
npu3HaKoB. MoHOTHOpHIHOE
CKpCIBaHHE

JurubpuaHoe ckpenyBaHue. 3aKOH
HE3aBUCHMOTO HACJIEJIOBAHUS
NPU3HAKOB

0.5

https://m.edsoo.ru/863e796¢

bu6mmorexa [JOK
https://m.edsoo.ru/863e796¢

bu6mmoreka [JOK
https://m.edsoo.ru/863e754
0

bu6mmoreka [JOK
https://m.edsoo.ru/863e81b
6

https://m.edsoo.ru/863e831e
bu6mmoreka [IOK

https://m.edsoo.ru/863e7f4a

bu6mmoreka [JOK
https://m.edsoo.ru/863e81b
6

bu6mmoreka [IOK

https://m.edsoo.ru/863e843
6

bu6mmoreka [IOK
https://m.edso00.ru/863e8612

bu6moreka [JOK
https://m.edsoo.ru/863e887
8

bu6morexa [JOK
https://m.edsoo.ru/863e¢89a4




26

27

28

29

30

31

32

33

CuerieHHOE HacJIeOBaHUE
npu3HakoB. JlaboparopHas padora
Ne 5 «M3yueHue pe3ynbTaToB
MOHOTHOPHIHOTO W TUTHOPHTHOTO
CKpEIUBAaHMS Y IPO30(HIIbI HA
TOTOBBIX MUKpOTIpenapaTax»

I'enetuka nona. Hacinenosanue
HpI/I3HaKOB, CHCINNICHHBIX C ITOJIOM

N3menunBocTh. Henacnencrsennas
M3MEHYMBOCTh. JlabopaTopHas
pabota Ne 6. M3yuenue
MOJTU(PHUKAITMOHHON H3MEHYUBOCTH,
MOCTPOCHKE BapUAIIIOHHOTO psAja U
BAPUALIMOHHON KPUBOI»
HacnencrBeHHast ©3MEHYHBOCTb.
JlaGoparopnas pabota Ne 7.
«AHanmM3 MyTalyii y Apo30Quisl Ha
TOTOBBIX MUKPOIIpENapaTax»

['eHeTHka yenmoBeka

PesepBHbIii ypok. O600ImIeHHE 10
Teme «HacaencTBeHHOCTh U
HN3MCHUYMUBOCTb OPraHU3MOB)

Cenekuus Kak HayKa U MPOLECC

MeTtobl U JOCTHKEHUS CEJIEKIUH
pPacTeHUI U KUBOTHBIX

0.5

0.5

0.5

bu6mmoreka [IOK
https://m.eds00.1ru/863e8c60

bu6morexa [JOK
https://m.edsoo.ru/863e8¢60

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

but6mmoreka [IOK

https://m.edsoo.ru/863e8d7
8

bu6mmoreka [IOK
https://m.edsoo.ru/863e921
4

bubmoreka [JOK
https://m.edsoo.1u/863e921




4
bu6moreka [JOK

buorexHoMOTHSI Kak OTpacib
34 1 https://m.eds00.ru/863e¢933
MIPOU3BOCTBA 6

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 34 0 4



11 KIIACC

Tema ypoka

OBOJIIOLUSA U METO/IBI €€ U3YUEHHUS

Hcropus pa3ButHs npeacTaBiIeHHUI
00 »BOJIOLINN

Mukpo3BoIIOUS

[Tomynsiust Kak IeMeHTapHas
CIMHUIIA BUA U YBOJIOIIHH.
JlaGopaTopnas padota Ne 1
«CpaBHeHHE BUIOB IO
MOP(hOIOrHYECKOMY KPUTEPUIO»

JBroKkyue cuisl (3J1eMEHTapHbIe
(bakTOpbI) FBOIOINH

EcrecTBeHHbIi 0TOOp 1 €ro GopMbI

Pe3ynbTaTel 3BOMIOLNHN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
BU000pazoBanue. JlaboparopHas
pabota Ne 2 «Onmcanue

IPHCIOCOOIEHHOCTH OpraHu3Ma u eé

OTHOCHUTCIIBHOI'O XapaKTepa»

Hanpasnenus u nmytu

KoauuyecTBo yacoB

Bcero

KonTpoabHbl
e padoThbI

IMpakTuyeckun
e padoThbI

0.5

0.5

Jlara
H3y4YeHH
b |

JJIeKTPOHHBIE
nudposbIe
oOpa3oBaTe/ibHbIE

pecypcsl

bubnuoreka [JOK
https://m.edsoo.ru/863ea20e

bu6mmoreka [JOK
https://m.edsoo.ru/863e¢957
0

bubmoreka [JOK
https://m.edsoo.ru/863e9cle

bu6moreka [JOK
https://m.eds00.ru/863e99¢6

bu6mmoreka [JOK
https://m.edsoo.ru/863e¢9da4

bubnuoreka [JOK
https://m.edsoo.ru/863e9ed0

bu6mmoreka [IOK
https://m.edsoo.ru/863e9fde

bu6mmoreka [IOK



10

11

12

13

14

15

16

17

18

19

20

MaKpOdIBOJTIOITUU
HeoOpaTuMoCTh 3BOTIOIUN
Uctopus xxu3nu Ha 3emiie U METOIbl
€€ U3yUYeHHUs

['ArmoTe3sl MPOUCXOKACHUS KUZHU
Ha 3emiie

Pa3zButue xu3Hu Ha 3eMJie Mo 3pam U
nepuoaam

OCHOBHBIE 3TaIIbI 3BOJTIOIUN
PACTUTENBHOIO U )KUBOTHOT'O MHUpA.
[TpakTrueckas padora Ne 1
«/3ydyeHne uCKOmaeMbIX OCTaTKOB
pacTeHUui U )KUBOTHBIX B
KOJUICKIUSIX)

CoBpemeHHas cucteMa
OpPraHUYECKOTO MHUpa

DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3)

JBuxyuie cuibl (pakTopsl)
aHTPOIIOTreHe3a

OCHOBHBIE CTaJH YBOJIOIUH
YeJI0BeKa

YenoBeueckue packl U MPUPOIHBIE
aJlanTaluy 4eJoBeKa

PesepBHblit ypok. O6006111€HKE 10
TeMe «BO3HHUKHOBEHHE U pa3BUTHE
KU3HU Ha 3emiie»

DKOJIOTrus KaK HayKa

0.5

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

bu6moreka [JOK
https://m.edsoo.ru/863ea5a6

bubnuoreka [JOK
https://m.edsoo.ru/863eabbe

bu6mmoreka [IOK
https://m.edsoo.ru/863ea8bc

bu6mmoreka [IOK
https://m.edsoo.ru/863ea48e
bu6morexa [JOK
https://m.edsoo.ru/863eac2c

bu6mmoreka [JOK
https://m.edsoo.ru/863ead44

bu6moreka [JOK
https://m.edsoo.ru/863eaea?2




21

22

23

24

25

26

27

28

29

30

31

Cpenpl 00UTaHHS U YKOJIOTHUECKUE
(bakTopsI

AbuoTtnueckue (GpakTopsl.
JlaGopaTopHnas pabota Ne 3.
«Mopdomnoruueckue 0COOEHHOCTH
pacTeHu! U3 pa3HbIX MECT
oburanusy. JlaboparopHas pabota
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYyCa»

buotnueckue pakropsl

DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyssanun. [Ipakrruueckas padora
Ne 2 «IToncuét mIoTHOCTH
MOMYJISIIUNA Pa3HBIX BUIOB
pacTeHHi

Coo0miecTBa OpraHu3MoOB —
O1OoILIeHO3

DKOJIOTHYECKHUE CUCTEMBI
(9KOCUCTEMBI)

OCHOBHBIE TTOKA3aTEIN YKOCUCTEMEL.
DKOJIOTHYECKUE TTUPAMUJIBI.
CaoiictBa 3kocucteM. Cykueccus

IIpupoaHbie 3KOCUCTEMBI
AHTpPOIIOr€HHBIE IKOCUCTEMBI

buocdepa — rnobdanbHas
IKOCHCTEMA 3eMIT

3aKOHOMEPHOCTH CYIIECTBOBAHUS

0.5

0.5

bubmoreka [JOK
https://m.edsoo.ru/863eafec

bubmuoreka [JOK
https://m.edsoo.ru/863eb10e

bu6morexa [JOK
https://m.edsoo.ru/863eb34
8

bubnuoreka [JOK
https://m.edsoo.ru/863eb46a

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

bu6mmoreka [IOK
https://m.edsoo.ru/863eb5Sfa

bu6mmoreka [IOK
https://m.edsoo.ru/863ebbSe
bu6moreka [JOK



https://m.edsoo.ru/863ebd1

onochepsl 6

32 YenoseuecTBo B Onocdepe 3emiaun 1

1 CocymiecTBoBaHHE TIPUPOIBI U | bu6mmoteka [JOK
YeJI0BEYECTBa https://m.edsoo.ru/863ebale
Pezepsublii ypok. O6001eHIE TEMBI

34 «Coo01IecTBa U SKOJIOTUIECKHE 1
CUCTEMBD)

OBUIEE KOJIMYECTBO YACOB
- Ho 34 0 2.5

I[TPOTPAMME






IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUS
OCHOBHOM OBPA30OBATEJBHOU ITPOI'PAMMBbBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTe/ILHOI NPOrpamMMbl CpeIHero 001ero o0pazoBaHus

CdopMHpOBaHHOCTh 3HAHUH O MECT€ W POJIM OMOJOTMM B CHUCTEME
HAY4YHOI'O 3HaHMS €CTECTBEHHBIX HayK, B ((OPMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAYYHON KapTUHBI MUpPa U HAYYHOI'O MHPOBO33PEHHUS; O
BKJIQIe POCCUHCKUX U 3apyOEKHBIX YUEHBIX-OMOJOrOB B pa3BUTHE
Ouosioruy; (PyHKIMOHAJIBHONW TI'PaMOTHOCTH 4YeJIOBEKa JJIs pPELIeHus

JKHU3HCHHBIX 3aJa4

YMeHue packpbeIBaTh COJEp)KaHUE OHWOJIOTHYECKHX TEPMHHOB U
TIOHSITHIA: XKU3Hb, KIETKA, OpPraHu3M; MeTa0oau3M (0OMEH BEIIECTB U
MPEeBpaICHUE JHEPIHH), TOMEOCTa3 (CaMOperyJisius), ypOBHEBas
OpraHM3aI¥sl KUBBIX CHUCTEM, CaMOBOCIPOW3BE/ICHUE (PETPOAYKIIHS),

HaCJICACTBCHHOCTb, USMCHYUBOCTL, POCT U PA3BUTUC

YMeHue uznarate OGMOJIOrHYECKUE TEOPUHN (KJIETOYHASL, XPOMOCOMHas,
MyTanuoHHas), 3akonbl (I'. Mennens, T. Moprana, H.I1. Basunosa) u
yueHHst (O LIEHTpaXx MHOrooOpasusi M MPOUCXOXKIEHHS KYJIbTYPHBIX
pactenuii H.J1. BaBuiosa), onpenensts rpaHULbl UX TPUMEHUMOCTH K

JKHUBBIM CHCTEMaM

VYmenue BJIaACTb MCTOAAMHU HAYYHOI'0 IIO3HAHHA B ouomoruu
(Ha6J'IIOI[eHI/Ie U OIIMCAHUC KXHUBBIX CHUCTCM, IPOLCCCOB U HBJ'IeHPIIZ;
opraHu3anusa n IMPOBECACHUC OHOJIOrMYECKOTO OKCIICPUMCHTA,
BBIIBUKCHHC THUIIOTE3bI, BBISABJICHUC 3aBUCHUMOCTH MCKOY
HUCCICAYEMBIMH BECIIMYUMHAMMU, 0OBsICHEHHE IMOJIYYCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB;, YMCHHC

ACJIaTh BBIBOAbI HA OCHOBAHUU ITOJIYUYCHHBIX pe3y.HBTaTOB)

YMeHue BBIIENATH CYIIECTBEHHbIE MPHU3HAKKW BUPYCOB, KIETOK
MPOKApUOT H  DYKApHUOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
OpraHM3MOB;  OCOOEGHHOCTH  MpPOLIECCOB OOMEHa  BEIIECTB U
MPEBpAIICHUS] SHEPTHH B KJIETKE, (POTOCHMHTE3a, IUIACTUYECKOTO0 |
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a,  MMHTO03a,  Meio3a,
OTUIOZOTBOPEHUS,  Pa3MHOXKCHMsS,  WHIUBUIYyAIBHOTO  Pa3BHTH

opranusma (OHTOT'€HE3)
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11 KJIACC

Konx
NMpoBepPsSIEMOro
pe3yJbTara

YMeHne TpHUMEHSTh IOJNyYeHHbIE 3HAHUS JUIS  OOBSCHEHHUS
OMOJIOTUYECKUX MPOIECCOB U SBJICHUM, A MPUHATUS MPAKTUYECKUX
peleHuii B TOBCETHEBHOM KU3HHU B LIEJIAX oOecrieyeHus: 6e301acHOCTH
CBOETO 3/I0POBbS U 370POBbSI OKPY’KAIOIINX JIFOJICH, COOIIOICHUS HOPM
IpaMOTHOTO  TOBEAEHUS B  OKpYXawolleil NpupoaHoil  cpexe;
MMOHUMaHHe HEOO0XOIMMOCTH UCTIOJIb30BaHMUS JOCTIKEHHUH
COBPEMEHHOW OWOIOTMM U OHOTEXHOJOTMH M paluOHAJIBLHOIO
MIPHUPOIOTIOIB30BAHNS

YMeHne pemarb 3J€MEHTapHbIE TeHETHUYECKHE 3a/Ja4d Ha MOHO- U
JTUTHOPUIHOE CKpELBaHME, CLEIUIEHHOE HaclleI0BaHHE; COCTaBIIATh
CXeMBl ~ MOHOTHOPHIHOTO  CKpCUIMBAaHHUSA Il TPEICKa3aHus
HaclleI0BaHMs IPU3HAKOB y OPraHU3MOB

YMeHne BBIOJHATH JIAOOpAaTOpHBIE W TPAKTHUECKHUE PabOTHI,
coOmonaTh mpaBwia npu pabore ¢ y4yeOHBIM M JIaOOPATOPHBIM
obopyioBaHEM

YMeHHne KpUTHYECKH OIEHMBATh W MHTEPIPETHPOBATH WH(POPMAIIUIO
OMOJIOTUYECKOT0 COJIEpKaHMs, BKIIOYAIONIYIO IICEBJJOHAYYHbIE 3HAHUS
u3 pa3nuyHbIX UcTouHukoB (CMU, Hay4yHO-TIOMYJISIpHBIE MaTepUabl);
9TUYECKHE AacleKThl COBPEMEHHBIX HCCIEeOBaHUNH B OHOJIOTHH,
MeAULHE, OMOTEXHOIOT U

YMeHue co3aBaTh COOCTBEHHbIC MUCbMEHHbBIE M YCTHBIE COOOLICHMUS,
0000611ast 6HOTOTHYECKYI0 MHPOPMAIINIO U3 HECKOIBKUX WCTOYHHKOB,

IPaMOTHO UCIIOJIb30BaTh MOHATUHHBIN anmapat OHMOJIOTUH

IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpamMMBbl CpeIHEro 001ero 0opa3oBaHus

CdopMUpOBAaHHOCTh 3HAHWUK O MECT€ U POJNIM OWOJOTHH B CHUCTEME
HAYYHOTO 3HAHHUS €CTECTBECHHBIX HAYK, B (JOPMHUPOBAHUN COBPEMEHHOU
€CTECTBCHHO-HAYYHON KapTUHBI MUpPA M HAYYHOT'O MHPOBO33PECHHUS; O
BKJIQJIE POCCHUHCKUX M 3apyOC)KHBIX YUEHBIX-OMOJIOTOB B DPa3BUTHE
Oounonornu; (yHKIIMOHATIBHOW TPAaMOTHOCTH YEJIOBEKa IS PEIICHHS
JKU3HEHHBIX 337124

YMeHHe pacKpbiBaTh COJACpKaHUE OWOJOTHUECKUX TEPMHUHOB U
MOHSTHW: BUJ, TOIMYJISIHS, TEHOPOH I, BOJIFOIHS, JBYIKYIIHE CHIIBI

(paxropsr) 9BOJIIOLINH, IPUCTIOCOOIEHHOCTh OpraHHU3MOB,



BHJ1000pa3oBaHMeE, 9KOJIOTUYECKUE (hakTopsI, HKOCHUCTEMA,
MPOYLICHTHI, KOHCYMEHTBI,  PEeIYLICHTHI, Henu  THUTaHUA,

AKOJIOTHYECKas MUpaMujia, OuoreoreHos, onochepa

YMeHue uznarate OMOJOTMYECKHE TEOPUU (IBOJIIOLIMOHHAS Teopus Y.
JlapBuHa,  cHHTETHYECKas  TEOpUs  HBOJIOLMM), 3aKOHBl U
3aKOHOMEpPHOCTH (3apozsimieBoro cxoactsa K.M. bapa, uepenoBanus
IJIaBHBIX HarnpasieHui u myted sBosmonnu A.H. CeBepuosa, yueHus o
onmochepe B.M. Bepnaackoro), omnpeaensaTb  TpaHHUIBI  UX

MPUMCHHUMOCTH K )XUBBIM CUCTECMaM

YMeHue BIaAeTh METOJaMW HAyYHOTO TIO3HAHUS B OHOJIOTHH
(HaOnroicHWe W OINMMCAHHWE KUBBIX CHUCTEM, MPOIECCOB W SIBJICHUN;
OpraHu3anys W TPOBEICHHE OHOJOTHYECKOTO  DKCIIEPUMEHTA,
BBIJIBUKEHHWE  THUIIOTE3bl;  BBISIBJICHHUE  3aBUCHMOCTH  MEXIY
UCCIIETyeMbIMU BETUYMHAMU, OOBSICHEHHUE TMOJYYCHHBIX PE3ylbTaToB,
WCIIOJIb30BAHHBIX HAyYHBIX TOHSATHNA, TEOPUHA M 3aKOHOB; yMEHHE

ACJIaTh BBIBOAbBI HAa OCHOBAHUU MMOJTYYCHHBIX pe3yJIBTaTOB)

Ymenue BBIJICTISITh CYILIECTBEHHbIE MIPU3HAKU CTPOCHHUS
OMOJIOrMYeCKUX OOBEKTOB: BUJAOB, MOMYJSALUN, MPOIYLIEHTOB,
KOHCYMEHTOB,  PEIYLIEHTOB,  OHOTr€OIlCHO30B U  JKOCHCTEM;
0COOEHHOCTH MIPOLIECCOB HACJIEICTBEHHOU W3MEHYUBOCTH,
€CTeCTBEHHOTO  OTOOpa, BUAOOOPa30BaHMs, IPHUCIOCOOICHHOCTH
OpraHU3MOB, JIEHCTBUS HKOJIOTMYECKUX (PAaKTOPOB HA OPTraHU3MBI,
MepeHoca BEUIECTB U MOTOKA YHEPTHUU B IKOCUCTEMAX, aHTPOMOTEHHBIX
M3MEHEHUI B HKOCUCTEMAX CBOEH MECTHOCTH, KPYTOBOpPOTa BEILIECTB U
OMOTre0OXUMHUYECKHUX IIUKIIOB B Onochepe

YMeHHe TOpUMEHATh TMOJYYeHHblE 3HaHUSA Il OOBSICHEHHS
OMOJIOTHYECKUX mponeccoB u ﬂBHeHHﬁ, IJId MIPUHATUA TPAKTUYCCKHUX
pelleHui B MOBCEHEBHOM KHU3HU B IENIIX o0ecreveHus 0€30MacHOCTH
CBOETO 37I0POBbsI U 3JI0POBbsI OKPY>KAIOLIUX JIOIEH, COOII0IEHIS HOPM
rPaMOTHOTO  TOBEAEHUA B  OKPYXKAIOWIEW NPUPOJHOM  Cpene;
MOHUMaHUe HEO0OXOIUMOCTH UCIIONb30BaHUS JOCTUKECHUM
COBPEMEHHOM OMOIOTHY JJIS PAllMOHAIIBHOTO MPUPOIOTIOIb30BAHUS
Ymenne pemiaTtb 3JICMCHTAPHBIC 6I/IOJIOFPI‘-I€CKI/IC 3aJa4du, COCTaBJIATH

CXEMEI IIEPEHOCA BEHICCTB U SHEPTHUU B OKOCHUCTEMAaxX (HGHI/I HI/ITaHI/IH)

YMeHue BBINONHATH JIaOpaTOpHBIE U TMPaKTUYEeCKHEe paboThI,
cobmomate TpaBuia mpu padboTe ¢ y4eOHBIM W J1AOOPATOPHBIM

000pyI0BaHUEM

YMeHnue KPUTHUYCCKHU OLCHHUBATH W HHTCPHPCTUPOBATH I/IH(I)OpMaLII/II-O
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OMOJIOTUYECKOTO COJIEPKAHMUS, BKIIOUYAIONIYIO IICEBIOHAYYHbBIC 3HAHUS
U3 pa3nuyHbIX UcTOYHUKOB (CMU, Hay4dHO-TIOMYNISIpHBIE MaTepUabl);
paccMaTpuBaTh I00aTbHBIC 9KOJIOTUYECKHE POOJIEMBI
COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO

YMeHue co3naBath COOCTBEHHBIC MUCHbMEHHBIE M YCTHBIE COOOIICHMS,
0000111351 OMONIOTUYECKYI0 HHPOPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB,

rpaMOTHO HCIIOJIbL30BATb MMOHATHHHBINA alrapar OHoJI0ruu



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon

1.1

1.2

2.1

2.2

3.1

3.2

33

34

IIpoBepsieMblii 3JIeMEHT CO/Iep:KaAHUSs

buoiorus kak Hayka

buonoruss — Hayka o »xuBOM mnpupozae. Ponb Ouonoruum B ¢GopMupOBaHUU
COBPEMEHHOM Hay4HOH KapTHHBI MUpa. CucTeMa OHOJOTHYECKUX HAyK

MeTtoapl MMo3HaHUS >KMBOW HPUPOJIBI (HAOIIOJIEHUE, SKCIIEPUMEHT, OMHCAHUE,
u3MepeHue, Kiaccuukanus, MOAECTUPOBaHME, CTaTHUCTUYecKas o00paboTka

JTAHHBIX )
JKuBble crcTeMBbl U UX OpraHu3anus

XKusble cuctembl (6MOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. CBOHCTBa
OrocucTeM U UX pazHOoOOpa3ue
VYpoBHM oOpraHuzanuu OHMOCHCTEM: MOJIEKYJISIPHO-TE€HETUYECKUM, KJIETOYHBIH,

OpraHU3MEHHBIH, MOMYJIALMOHHO-BUIOBOM, YKOCUCTEMHBIH, OMOChepHbIN
XHUMHUYECKUH COCTAB U CTPOEHUE KIIETKH

XUMHUYECKUH COCTaB KJIETKH. XHMHYECKHE JJIEMEHTBI: MaKpO3JEMEHTHI,
MHKpO3JIEMEHTBI. Boma u MuHepanbHble BemiectBa. OyHKUMH BOABI U

MHHECPAJIBHBIX BEMIECTB B KIICTKE. HOI[,Z[Cp)KaHI/IC OCMOTHYECKOI'0 OanaHca

benku. CoctaB u cTpoeHue OenKOB. AMMHOKHCIOTBI — MOHOMEpHI OEJIKOB.
HezameHumble ¥ 3aMEHHMble aAMUHOKHCIOTBHI. AMHHOKHCIOTHBI COCTaB.
YpOBHHU CTPYKTYphI OEITKOBOW MOJIEKYJNBI (MIEPBUYHASL, BTOPUYHAS, TPETUIHAS H
YeTBepTUYHAsA CTPYKTypa). XUMHUYECKHe cBoWcTBa OenkoB. buonornueckue
(GyHKIUN OEIKOB.

®epMeHTHl — Ouonornyeckue karaiau3aTopsl. CTpoeHHe (epMeHTa: aKTHUBHBIN
HeHTp, cyoOcTtparHas crnenudpudHocth. Kodepmentsl. Burtamunbl. Otaudms

(I)epMeHTOB OT HCOPTaHNYCCKUX KAaTaJIn3aTOPOB

VYraeBoapl: MOHOCaxapHbl (IIH0K03a, pudo3a M Je30Kcupr0o03a), AUcaxapHibl
(caxapo3a, JaKkTO3a) W TOJHMCAXapuabl (KpaxMmaj, TJIMKOTEH, IeJIII0JI03a).
buonornueckue QyHKIUHN yIiIeBOIOB.

Jlununel:  TpurnMuepuabl,  crepouabl,  (ochomunuasl.  ['mapoduibHO-
runpopoOHbIe cBOicTBa. buonornyeckne ¢ynkuun nunuaoB. CpaBHeHHe

YIJICBOOOB, OeIKOB U JIMIIU 0B KaK UCTOYHHUKOB SHCPIruu

Hyxnennossie kucnotsl: JJHK n PHK. Hykiieotnibl — MOHOMEPBI HYKJIEHHOBBIX



3.5

3.6

3.7

3.8

3.9

3.10

4.1

4.2

4.3

4.4

kucinoT. Crpoenne u ¢ynkuuu JIHK. Crpoenme u dynkmuu PHK. ATO:

CTpoeHue U (QPyHKIUU
[utonmorus — Hayka o kietke. Kiierounas teopust. MeToabl H3y4eHUs KIETOK

Knertka xak nenocrtHas xuBas cuctema. OO0Iye NpU3HAKK KIETOK: 3aMKHYyTas
HapykHasi meMOpana, mosiekynsl JIHK kak reHeTwueckuil ammapar, cucTema

cuHTe3a Oelka

Tunsl KIETOK: 3yKapuoTHdeckas U npokapuotudeckas. OCOOEHHOCTH CTPOEHUs
npokapuoTudeckor  kietku. Knerounas crenka Oakrepuil.  Ctpoenue
AYKApUOTUYECKON KIeTKH. OCHOBHBIC OTIWYUSA PACTUTEIBHOM, >KUBOTHOM U
rpruOHOM KIIETKU

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAas CTEHKA, TJIMKOKAJUKC, HMX
¢ynkuuu. [Tna3marudeckas memOpana, e€ cBoiicTBa u GpyHkuun. Lluronnazma u
e¢ opraHougsl. OgHOMEMOpaHHBIE OPraHOMABI KIETKH: 3HJOMJIa3MaTH4ecKast
cetb (OIIC), ammapar I'onbaxku, au3zocoMsbl. [lonyaBTOHOMHBIE OpraHOUIBI
KJIETKU: MUTOXOHJPHUH, IUIAacTUAbL. [IponcxoxkaeHne MUTOXOHIPUMA U IUIACTHI.
Buner nnactun. HememOpaHHbIe OpraHOWIbl KJIETKH: pUOOCOMBI, KIETOYHBIN

LOCHTP, pCCHUYKH, KT'YTHKHU. (I)YHKI_[I/II/I OpTraHOHUIO0B KJICTKH. BxiroueHus

SAnpo — perynaropHblii 1eHTp KieTku. CTpoeHue sjapa: sjepHas 000souka,

KapuoIujiasMa, XpoMaTuH, SAAPbIIIKO. XpOMOCOMLI
TpaHCHOPT BEIIECTB B KJIETKE
)KPBHGILGHTCJ’IBHOCTB KIJICTKHU

OOmMeH BemiecTB, WIM MeTabOoIM3M. ACCUMWIAIUS (TJIaCTHYECKUN OOMEH) U
JTUCCUMIIIALIUSL (PHEPTeTHYECKU OOMEH) — JIBE CTOPOHBI €IWHOTO TMpoIiecca
MeTabonu3ma. TuIbl 0OMEHa BEIIECTB: aBTOTPOGHBIN U reTepoTpodHbIi. Poib

(bepMeHTOB B OOMEHE BEIIECTB U NPEBPAIICHUN SHEPTUH B KIETKE

®orocuntes. CBeroBas u TeMHOBas (as3bl GpoTocuHTe3a. Peakimu dorocunTesa.
DddexkTruBHOCTh (DoTOCHMHTE3a. 3HAYeHUE (POTOCHMHTE3a /I JKM3HU Ha 3emile.
Bnusinue ycnmoBuii cpensl Ha  (DOTOCHMHTE3 M CIIOCOOBI TIOBBIIICHHS  €T0
NPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XemocuHTe3. XEeMOCHHTE3upylomue OakTepuu. 3HAYCHHWE XEMOCHHTE3a s

JKA3HU Ha 3emiie

OHepreTndyecknii oOMeH B KIeTKe. PacmienyieHne BelIecTB, BBIIEICHUE |
AKKyMYJHMpPOBAaHUE JHEPrMM B KIETKe. OTambl HSHEPreTH4ecKkoro oOMeHa.
I'mukonu3. bpoxkeHne u ero Buabl. KHCIIOpOJHOE OKHCIEHHE, WIM KIETOYHOE

nbixanue. DPQPEeKTUBHOCT YHEPreTUIECKOTO OOMeHa

Peakuuu matpuunoro cunresa. ['enernueckas nndopmanus u JJHK. Peanuzanus

reHeTnyecko uHpopmauuu B KieTke. ['eHeTnyeckuil Kol M €ro CBOICTBa.



4.5

5.1

52

53

5.4

5.5

6.1

Tpanckpunius — matpuunblii cunre3 PHK. Tpancnsauus — Ouocunres Oenka.

KonupoBanune amuHokucnoT. Poss pubocoM B 6uocunTese Oenka

Hexnerounsle (popmbl xu3HU — BUpychl. McTtopus oTkpeitusi Bupyco ([1.1.
WBanoBckuil). OCOOEHHOCTHM CTPOEHUS U IKUZHEACSITEIbHOCTH BHPYCOB.
bakrepuodaru. bone3nun pacrteHuil, KUBOTHBIX M YEJIOBEKA, BBI3bIBACMbIC
Bupycamu. Bupyc nmmyHnonedpunura yenoseka (BUY) — Bo3oynutens CIIM/a.

[TpodunakTika pacpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUIA
PasMHOXXeHHE U MHIMBHIyaJIbHOE PAa3BUTHE OPTaHU3MOB

Knerounplii 1WKI, WIM KU3HEHHBIH IWMKI KiIeTKW. MuTepdaza u muto3.
[Tpoueccrl, mporekaromue B uHTepdaze. Perumkanusi — peakuus MaTpUIHOTO
cunte3a JIHK. Ctpoenme xpomocoM. XpOMOCOMHBI Ha0Op — KapUOTHIL
JIMTUTONIHBI W TaluIOWAHBIA ~ XPOMOCOMHBIC — HAOOpBL.  XPOMATH/IBI.
[{uronoruyeckue OCHOBBI Pa3MHOKEHHMSI M HWHIUBUIYAIbHOIO Pa3BUTHS
OpraHU3MOB.

Henenune winerku — wmuto3. Cramguum mutosa. [lpoueccsl, mpoucxonsnige Ha

Pa3HBIX CTAAUAX MHUTO34d. buonorndyeckuii CMBICII MUTO3a

@opMbl pa3MHOKEHHsI OpPraHU3MOB: Oecrionoe M mosnoBoe. Buasl Gecrosoro
pasMHOXKEHUS: JEJCeHHE Ha/JABOE, IOYKOBAaHME OJHO- M MHOTIOKJIETOYHBIX,
Cropoo0Opa3oBaHue, BETeTaTUBHOE Pa3MHOXKEHUE. HckyccTBenHoe

KIIOHUPOBAHHEC OPraHu3MOB, €0 3HAYCHUC IJId CCIICKIUN

[TonoBoe pazMHOKEHUE, €TO OTIINYHS OT OECIIOJIOTO.
Meiio3. Cragum wmeiosza. Ilpoueccel, npoucxoisdmue Ha cTagusx Meiosa.
IToBenenue xpomocom B Meio3e. Kpoccunroep. buosormdyeckuii cMbici U

3HaYEeHNE MeN03a

["amerorenes — mporiecc 00pa3oBaHus MOJIOBBIX KJIETOK Yy KMBOTHBIX. [los0BBIE
JKEJe3bl: CEMCHHUKH U SMYHUKU. OOpa3oBaHWE W Pa3BUTHE TOJOBBIX KIETOK —
raMmer (CrepMaTo30u, SHIEKIeTKa) — crepMarorenes u ooreHe3. OcoOeHHOCTH

CTPOEHUS SAHMLEKIETOK U criepMaro3onaoB. Omnogorsopenue. [laprenorenes

WuauBuayanpHoe — pa3BuTHE  (OHTOreHe3). OMOpPHMOHANBLHOE  pPa3BHTHE
(oMOpuorenes). Jrarbl SMOPHUOHAIBHOTO PA3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX:
npoOienHue, racTpyisiuus, opraHorenes. IloctaomOpruonansHOe pa3zBuTHe. THITBI
MOCTAMOPUOHAILHOTO PA3BUTHS: TpPsSMOE, HempsMoe (JIMYMHOYHOE). BnusHue
Cpebl Ha Pa3BUTHE OPTraHU3MOB; (aKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pa3Butume pacteHuid. OHTOre€HE3 IIBETKOBOT'O PACTEHHS: CTPOCHUE

CCMCHU, CTAJUN PASBUTHUA
HaCJ'ICI[CTBeHHOCTB 1 USMCHYUBOCTb OPraHU3MOB

Hpez[MeT K 3aJa4i I'CHCTHUKU. I/ICTOpI/IH Pa3BUTHUA T'CHCTUKU. BKJ’IaI[ pOCCHﬁCKHX



6.2

6.3

6.4

6.5

6.6

U 3apyOekHBIX YYEHBIX B pa3BUTHE TEHETHKU. MeToabl TEeHETUKH
(TMOPUIOTOTUYECKUHA, LUTOT€HETUYECKH, MOJIEKYJISIPHO-TEHETHYECKU A ).
OCHOBHBIE TEHETHUECKUE MOHATHUSA. [ eHeTnuecKass CHMBOJIMKA, HUCIOJIb3yeMas B

CcXeMax CKpellUBaHUN

3aKOHOMEPHOCTH HACJIeJOBaHMs TMPHU3HAKOB, yCTaHOBJIECHHbIe . MeHaenem.
MoHoruOpHuIHOe CKpelMBaHue. 3aKOH €IWHOOOpaswsi THOPHIOB TEPBOTO
nokosieHus. IlpaBuwiio aoMuHUpOBaHUSA. 3aKOH pACLIEIUIEHUS IPU3HAKOB.
['mnore3a uncToThl raMeT. [1oTHOE M HEMOJTHOE TOMHUHUPOBAHHE.

JurubpugHoe ckpemuBaHue. 3aKOH HE3aBUCUMOTO HACIICJJOBAHUS TPU3HAKOB.
[{uToreHeTHYECKUE OCHOBBI JAMTHOPHIHOTO CKPEUIMBAHUS. AHAJIH3HPYIOIIEE
cKkpemmBaHue.  Mcmonp3oBaHWE — aHAJTM3UPYIOMIETO  CKPCIIUBAHUSA IS

OMPCACIICHUS IT'CHOTUIIA ocoou

CuemnneHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mno cremieHHOMY
HacjlleOBaHWIO TreHoB. HapymieHne cuemneHuss TeHOB B pe3yibTare
KpPOCCHHroBepa. XpOMOCOMHas TEOpHUs HACIeICTBEHHOCTU. ['eHeTHueckue
KapTBhl.

I'enetuka mnosia. XpoOMOCOMHOE OINpejeieHue moja. AyTOCOMBbI U IOJOBBIE
XPOMOCOMBI. I'omorameTHbsle H TeTCPOraMCTHLIC OPraHU3MBbI. HaCJICILOBaHI/IC

MMPU3HAKOB, COCIIJICHHBIX C I1OJIOM

W3MeHYnBOCTb. BuIbl M3MEHUYMBOCTH: HEHACJIEACTBCHHAs M HACIEACTBEHHAS.
Pons cpeapl B HEHACIEACTBEHHOM  W3MEHUYMBOCTH.  XapaKTEPUCTHUKA
MOIU(PUKAIIMOHHON HW3MEHUMBOCTU. BapuanuoHHBIH P U BapHUalMOHHAs
kpuBas. Hopma peakuuu npusHaka. KonndecTBeHHbIE UM Ka4€CTBEHHBIE

IMPU3HAKU U UX HOPMaA PCaKIHH. CBoiicTBa MO}:[I/I(I)HKaLII/IOHHOﬁ N3MCHYHUBOCTHU

HacneactBennasi, WM TEHOTUIIMYECKas, W3MEHYMBOCTh. KoMOuHaTuBHAs
W3MEHYMBOCTh. Melo3 UM TOJOBOM TpoIecC — OCHOBa KOMOWHATHBHOMN
W3MEHYMBOCTH. MyTanuoHHass W3MEHYMBOCTh. Kitaccudukammss MyTaruii:
T€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U MPUYUHBI MyTauuid. MyTareHHble
(bakTophl. 3aKOH TOMOJIOTUYECKHUX PSAAOB B HACIEACTBEHHOM n3MeHunBocTy H.M.

BasuiioBa

I'enernka uenoBeka. Kapuorun uyenoBexka. (OCHOBHBIE METOJIbI TE€HETUKHU
yeJIoBeKa: reHeaJormueCcKui, OJIM3HELOBEIN, IIUTOTCHETHYECKHIA,
OMOXMMHUYECKUH, MOJNeKyIsIpHO-TeHeTHYecknii. COBpeMEHHOE OmpeseneHe
TE€HOTHIIA: TOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJE C
nomoripto [Il[P-ananmm3a. HacnencrtBeHHble 3a00j€BaHHS YEIOBEKa: T'€HHBIC
0ome3Hu, OONE3HU C HACIEACTBEHHOU MPEApacrooKEHHOCThIO, XPOMOCOMHbBIE
6one3nn. ComMaTHYECKME WM TEHEpaTUBHbIE MyTaluu. [IpUHIUIBI 310pPOBOTO

06pasa JKHU3HH, JHArdHOCTHUKH, HpO(bI/IJ'IaKTI/IKI/I n  JICUCHUA TI'CHCTHYCCKUX
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Oone3Heil. MennKo-reHeTH4ecKoe KOHCYIbTUPOBAaHHUE. 3HAYEHUE MEIULIMHCKON

TEeHETUKH B MPEAOTBPAIICHUH U JICYCHUH TeHETUYECKUX 3a00IeBaHMIi YeIoBeKa
Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenekusl Kak Hayka M IpoLEcC. 3apOXIACHUE CEJICKIUU W JOMECTHKAIUS.
VYuyenne H.M. BaBunoBa o meHTpax MPOUCXOXKIACHUS U MHOTooOpasus
KyJbTYPHBIX pacTeHHH. L[EHTpBI IPOMCX0XKIEHUS JOMAlIHUX XUBOTHBIX. Copr,
1opo/ia, ITaMM

CoBpeMeHHbIE METOJbl CeJIEKIMU. MaccoBbIf M MHIUBUAYaTbHBIH OTOOPHI B
CENIEKIIMM pPacTeHUd M KUBOTHBIX. OIlLIEHKa »KCTepbepa. biau3koponcTBeHHOE
cKkpeuBanue — MHOpuAMHT. Yucras nuHus. CKpelMBaHME YUCTBIX JIMHUM.
I'eTepo3uc, wiu rudpuaHas cuna. HepoacTBeHHoe ckpelyBaHue — ayTOPUAMHI.
Otpanénnas rubpunmzanusg v e€ ycnexu. VICKyCCTBEHHBbIM MyTareHe3 u
IIOJIy4YE€HUE TOJMUILUIONI0B. JOCTMXKEHHUS CENeKUUU pPACTEHUM, JKUBOTHBIX U
MUKPOOPTaHU3MOB

buorexHomorus Kak OTpacib NPOU3BOACTBA. ['€HHas WH)KEHEpHs. OTarbl
co3nanusa pexomOuHantHoM JIHK wu Ttpancrennsix opranuszmoB. Kierounas
uHxeHepuss.  Kuerounele  KynpTypel. MUKpPOKIIOHAJIBHOE  pa3MHOXKEHHE
pactennii. KioHMpoBaHWE  BBICOKONMPOMYKTHUBHBIX  CEIBCKOXO3SMCTBEHHBIX
OpPraHu3MOB. DKOJOTHYECKHEe M 3THYeckue mnpodiembl. MO — reHeruyecku

MO,Z[I/I(i)I/II_II/IPOBaHHBIe OpraHu3Mbl

11 KIIACC

Koxa

1.1

1.2

IIpoBepsieMblIii YJIeMEHT COAEPKAHUS

DBOJOMOHHAA OUOJIOTHS

DBOJIFOIMOHHAS TCOPHUS U €€ MeCTO B OHOJIOTHH.

CBugerenbcTBa  OBOJIOIMU.  IlaleOHTOJIOTMYECKHE:  IOCJIEN0BATCIbHOCTD
MOSIBJICHUST BHJIOB B TAJICOHTOJIOTMYECKON JICTONMCH, TEPEXOJIHbIC (POPMBI.
buoreorpaduueckue: cxoactBo W paznuuue ¢ayH U GIOp MATEPHKOB H
OCTPOBOB. DMOPHOIIOTHICCKUE: CXOJICTBA U PA3IUIHsI YMOPUOHOB PA3HBIX BUJIOB
M03BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKHE: TOMOJOTHYHBIE, aHAJIOTHMYHBIE,
pYIUMEHTapHBIE OpPTaHbl, aTaBU3MbI. MOJIEKYJISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTel y BCeX

OpraHU3MOB

9BOJ’IIOI_[I/IOHH8.$I TCOpHUA 4. I[apBI/IHa. HpeILHOCBIJ'IKI/I BO3HHUMKHOBCHUA



1.3

1.4

1.5

2.1

2.2

23

24

JapBUHM3Ma. JIBHKYIIME CHJIBI 3BOJIIOLMU BUAOB 1o JlapBuHy (M30bITOYHOE
pPa3MHOXEHUE NIPU OTPAHUYEHHOCTHU PECYPCOB, HEONPEACIEHHAsT U3MEHUNBOCTb,

0opb0a 3a cyliecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

Cunrernueckast Tteopust s3Boitouuud (CTD) M OCHOBHBIE €€ MOJIOKEHUS.

MuxkposBosmrorus. [Tonynsius kak eIuHUIA BUAA U YBOIOLNN

JBwxymme cuiabl ((pakTopsl) SBOJIONMH BHIOB B Mpupoae. MyTalMOHHBII
nporecc U KOMOMHATUBHAs W3MEHYMBOCTb. [lOMyssiiMOHHBIE BOJHBI M Jpeid
reHoB. M3omsamus u murpanus. EcrecTBeHHbIN 0TOOp — Hampaisomuil pakTop
3BoOJOIUH. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCT, OpraHM3MOB Kak pe3ysbTaT dBoiouuu. Ilpumepsl
npucnocoOeHuil y opranu3smMoB. ApoMop(o3bl U UANOAJANTALIUH.

Bun u Bunoo6pazosanue. Kpurepuu Buna. OcHOBHBIE (OPMBI BUI000pa30BaHUS:

reorpaduieckoe, IKOJIOTHIeCKOe

MaKpO3BOJ'IIOI_II/IH. q)OpMBI 3BOJIFOIINHA: (bHHeTI/I‘IeCKaH, JAUBCPIrCHTHA,

KOHBEpreHTHasl, napauiensHas. HeoOpaTumMocTh 3BOMIOLINN
Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMIIe

JloHayuyHble MpenCTaBIEHUS O 3apOXKACHUM KU3HU. HayuHble rumoressl
BO3HMKHOBEHHUs XW3HM Ha 3emuie: aOWOTeHe3 W IMaHCIepMus. XHUMHYeCKas
3BOJIOLHUA. ODKCHEPUMEHTAIBHOE MOATBEPKICHUE XUMHUYECKOM 3BOJIOLIMH.
Hauanbsubie stanbel Ouosorudeckoit spomtonnu. ['mnoresa PHK-mupa. Ilepsrie

KJICTKH U UX DBOJJIOLIHA. (DOpMI/IPOBaHI/Ie OCHOBHBIX I'PDVYIIII )KUBBIX OPIraHU3MOB

Pa3Butne xusHu Ha 3emuie mo spaMm M nepuoaaMm. Karapxeil. Apxeiickas u
npotepo3oiickass opbl. [laneosoiickas spa U e€ mNepuoOIbl: KEeMOPUNCKHIA,
OPIOBUKCKWW, CUJIYpPUICKHH, JE€BOHCKHI, KaMEHHOYIOJIbHBIM, TEPMCKHUM.
Me3so3olickas 3pa u €€ nepuoibl: TPUaCOBbIN, IOPCKUNA, MEJIOBOM.

Kaitho3zoiickass 3pa u e€ TmepuoAbl:  MaAJEOreHOBBI,  HEOTECHOBBIM,
AQHTPOIIOT€HOBBIA. XapaKTepUCTUKA KIMMaTa M TEOJOTMYECKHX IPOLECCOB.
OCHOBHBIE ATaIlbl FBOJIIOLUHN PACTUTEIILHOTO U )KMBOTHOI'O MHpa. ApoMop(ho3bl y
pacTeHui M KUBOTHBIX. [losiBIeHWe, pacuBeT M BBIMUPAHHE TPYNI KUBBIX
OpraHU3MOB

Cucrema OpraHu4eckoro Mupa Kak oOTpakeHue »s3Boatrouuu. (OCHOBHbBIE
CHUCTEMAaTUYECKHE IPYIIIBI OPTaHU3MOB

OBoIOIMS ueloBeKa. AHTPOIOJIOTUs KakK Hayka. Pa3BuTue mpeicTaBleHUH O
IIPOUCXOXKJICHUU 4YelloBeKa. MeToapl Hu3yueHus aHTpomnoreHesa. CxonctBa u

pa3ianiursa 4C€JI0BCKa U )KUBOTHBIX. CucreMaTH4eCKOE II0J0KESHHIE YSI0BEKA.
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JBuxyue cuisl (¢akropbl) aHTpororene3a. HaciencrsenHas M3aMEHYMBOCTD U
ecTecTBeHHbII 0TOOp. OOIIecTBEHHBIN 00pa3 KHU3HM, H3TOTOBJICHHE OpYIUil

TPY/la, MBILJICHUE, PEYb

OCHOBHBIE CTAQIWU W BETBU SBOJIONMM YEJIOBEKA: aBCTPAJIOMHUTEKH, YernoBek
yMenbid, YenoBek npAMOXOosMM, YenoBek HeaHIepTalnbCKui, Yenosek
pasyMHbIii. Haxojku MCKOINaeMbIX OCTAaHKOB, BpeMs CYIIIECTBOBAaHMS, 00JIAaCTh

pacnpocTpaHeHusl, 00bEM TOJIOBHOTO MO3Tra, 00pa3 KU3HU, OPY AU

UYenoseueckue pacbl. OcHOBHbIE OOJIBILINE pachl: €BpoleouHas (eBpas3uiickas),
HErpo-aBCTPAJIOUIHAS (sKBaTOpHaNbHas), MOHTOJIOU/IHAs (a3uarcko-
amMepuKaHCKast). UepTsl MPUCIIOCOOIEHHOCTH NPEACTAaBUTENEH YETOBEUECKHX Pac

K YCJIOBUSIM CyIIeCTBOBaHUA. ENUMHCTBO yenoBeueckux pac. Kpuruka pacusma
OpraHu3Mbl 1 OKpy>Karoliast cpena

OKoJOrusl Kak Hayka. 3aJaud W pasiesibl SKOJOTHMH. METoabl AKOJOTHYECKUX
UCCIIEIOBaHMA. DKOJIOTrH4Yeckoe MUpoBo33peHue. Cpenbl OOUTaHUsS OpPraHU3MOB:

BOJHAasA, HA3CMHO-BO3AYyIlIHAsA, TIOYBCHHAs, BHYTPHOPraHU3MCHHAA

Oxonornueckue  ¢daktopel. Kmaccudukamumss — dKOJIOTHYECKUX  (HaKTOPOB:
abnoTuyeckre, OMOTHYECKHE W aHTPONOTreHHbIE. JIeHCTBUE OSKOJOTHYECKHX

(GhaKkTOpOB Ha OPraHU3MBI

AbuoTtnueckue (HakTOphl: CBET, TEMIEpaTypa, BIAXHOCTb. DoTomepuoausm.
[IpucnocoGneHus: OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DAKTOPOB.

buonorunueckue PUTMBI

buotnueckue Qaxropbl. Bumsl OHOTHYECKHMX B3aUMOICHCTBUI: KOHKYPEHIUS,
XMIIHUYECTBO, MApa3sUTU3M, MYTyaJln3M, KOMMEHCAJIU3M (HaxjaeOHHUYEeCTBO,
KBapTUPAHTCTBO),  aMEHCAJIU3M, HEWTpaiau3M. 3HaueHHe  OMOTHYECKUX
B3aMMOJEMCTBUI ISl CYIIECTBOBAHUSI OPIaHU3MOB B IIPUPOJHBIX COOOIIECTBAX
OKOJIOTUYECKHE  XapaKTepUCTUKU  nonyisuuu.  OCHOBHBIE — IOKa3aTesu
HOIYJISIIMKA: YUCIEHHOCTb, IUIOTHOCTb, POXIAa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanys. JJMHaMuKa 4MCIEHHOCTH NOIMYJISALUU U €€ PEeTyIIsIus

CooO1miecTBa U 3KOJIOTHUECKHE CUCTEMBI

CoobmecTBOo opraHu3MoB — OuoneHo3. CTpyKTypbl OuoLeHO3a: BHUI0Basd,
MPOCTPAaHCTBEHHAast, Tpoduueckas (mumeBas). Bunbl-nomunantel. CBs3u B
OuolLEeHO03€e

Okonornyeckue cucreMsl (9kocuctembl). Ilonstme 00 skocucreme
ouoreonenoze. DyHKIMOHAIBFHBIE KOMIIOHEHTHI OJKOCHCTEMBI: IPOIYLEHTEHI,

KOHCYMCHTBI, PCAYLICHTHI. prrOBOpOT BCHICCTB M IMOTOK DHCPIU B SKOCHCTEMC.
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Tpoduueckue (muuieBble) ypOBHU dSKocucTeMbl. [luiieBple Lenu U CeTH.
OcCHOBHBIE TIOKa3aTeNM HKOCHUCTEMbI: OmMoMacca, MPOAYKLUS. DKOJIOTMYECKHe
NUPAaMUJBL: TPOAYKIMH, UHCIEHHOCTH, Ouomacchl. CBOMCTBa 3KOCHCTEM:

YCTOWYHMBOCTH, CAaMOperyisuus, pa3Bute. Cykueccus

[TpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03Ep M peK. DKOCHUCTEMA XBOWHOTO HIIU
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOTEHHbBIE KOCHUCTEMBI. ATPOIKOCUCTEMBI. YpOosKOCHCTEMBI.
Buonornueckoe u X03HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpasue kak (akTop ycTOHYMBOCTH dKocucTeM. CoxpaHeHue

OMO0JIOrMYECKOro pa3HooOpa3us Ha 3emiie

Yuenune B.M. Bepnanckoro o Ouocdepe. I['panuipl, coctaB u CTPyKTypa
ouoctepsl. XKuBoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH OHOchepsl Kak
MI00aTBbHOM AIKOCHUCTEMBI. J[MHAMHUYeckoe paBHOBECHE WM OOpaTHas CBs3b B
ouoctepe. KpyroBopoTel BemecTB W OHOT€OXMMUYECKHE IUKIBI DJIEMEHTOB
(yrnepona, azota). 30HaIbHOCTH OMOchepbl. OCHOBHBIE OMOMBI CYIITH
YenoseuecTtBo B Omocdepe 3emin. AHTPOTIOTEHHBIE M3MEHEHHsI B Omocdepe.
['mobanpHBIEC YKOIOTHYECKUE TTPOOIEMBI.

OcHOBa paIMOHAJIBLHOTO  YIPABICHUS MPHPOJHBIMH pecypcaMd M WX

HCIIOJIB30BAaHUC. I[OCTI/I)KCHI/IH OHOJIOTUH U OXpaHa IIpUupoabl



YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HMHTEPHET

https://100ballnik.com/
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