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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMMmbl MO OWOJIOTUM TEOPETUYECKYIO OCHOBY IS
OTIpeETCHUs] TMOAXO0I0B K (OpMHpOBAHHIO COACpKAHMS y4eOHOro mpeameTa
«buonorus» cocraBwin: KoHuenrtyaiabHele Tnonoxenus OIOC COO o
B3aUMOOOYCIIOBIICHHOCTH IIeJIeH, COJCp)KaHUs, pEe3yJbTaToB OOY4YCHHS |
TpeOOBaHMI K YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB, TIOJIOKEHHSI 00 OOIIHX IEIX U
NPUHLIMIAX, XapaKTePU3YIOUUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEIHEro
obmero o6pazoBanusi B Poccuiickoit deneparuu, a TakkKe TMOJOKEHUS O
cnenuduke ONOIOTHH, €€ 3HAUCHUHU B TTO3HAHUH KUBOU MPUPOBI M 00eCIIeYeHUN
CYIIIECTBOBAHHS UelIOBeYeCKOro oOrnecTBa. CoOriacHO Ha3BaHHBIM TOJOXKEHUSM,
OTIpEe/ICICHBl OCHOBHBIC (DYHKIIHH MPOTPAMMBI TI0O OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MpeACTaBICHUE O Ienax, o0 oOmei
CTpaTerud OOYy4YeHHs, BOCIHTAHUS W Pa3BUTHS OOYyYaIOIIUXCS CpPEICTBAMHU
ydaeOHoro mpeamera «buomorus», omnpenenseT o00sg3aTeNbHOE MPEIMETHOE
COJIEp>)KaHUE, €ero CTPYKTypy, pacmpelelieHne 1o pa3ienaM U TeMmaw,
PEKOMEHIyeMYIO TOCJIEeI0BATEIbHOCTh M3YUYEHUsI YUYEOHOro Marepuaia ¢ y4éToM
MEXKIPEAMETHBIX ¥ BHYTPUIPEIMETHBIX CBS3CH, JIOTHKH 00pa3oBaTeIbHOTO
MpoI1iecca, BO3PACTHBIX 0COOCHHOCTEH 00yYarommxcs.

B nmporpamvMe mo OuwomorMM TaK)Xe YUYUTBIBAIOTCA TpPEOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM U TPEJAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMHUPOBAHWU OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIHLHOM
NEeSATeTbHOCTH/YU4eOHBIX JEHCTBUI O0O0YydYaroIIUXCsl MO OCBOCHHUIO COJACPKAHUS
OMOIOrMYecKOro 00pPa30BaHHUS.

B nporpamme mo 6uonorun (10—11 kimaccel, 6a30BbI YPOBEHB) peaii30BaH
NPUHIIMIT TPEEMCTBEHHOCTH B HM3yYeHUW OHOJIOTWH, Olarogaps 4YeMmy B HeEH
MPOCMATPUBACTCS HANPABICHHOCTh HAa pPa3BUTHC 3HAHWUW, CBSI3aHHBIX C
GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PCHHS,  IIEHHOCTHBIX
OpHEHTAIlUN JIMYHOCTH, SKOJIOTHYECKOTO MBIIUICHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e >XKM3HH W OEpeKHBIM OTHOIIEHHUEM K OKPYXKAIOIIeW MPUPOIHON Cpele.
[ToaTomMy Hapsiy ¢ U3ydeHHEM OOIIEeOMOIOTHYECKUX TEOPHid, a TaKKe 3HAHUHU O
CTPOEHUH JKMBBIX CHCTEM PA3HOTO PAaHTa M CYIIHOCTA OCHOBHBIX MPOTEKAIONINX B
HUX TPOIIECCOB B MPOrpaMMe IO OMOJIOTHH yAENEHO BHHUMAaHHUE HCIOIh30BAHUIO
TIOJTyYeHHBIX 3HAHUW B MMOBCEIHEBHOMN JKU3HU JIJISl PEIICHHUS MPUKIIAIHBIX 33714, B
TOM dYHKcie: MPOPUIAKTHKN HACJIEICTBEHHBIX 3a00JeBaHUI dYeIOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS HKOJIOTUIECKU
1eIecoo0pa3Horo IMOBEACHUA B OKpYy)Kalolled NpUpPOJHOW cpele, aHaiau3a
BIIVSTHHSI XO3SIICTBEHHOW JIEATETHHOCTH YEIOBEKa Ha COCTOSIHHE TPUPOIHBIX H
HMCKYCCTBEHHBIX DKOCUCTEM. Y CWIICHHE BHUMAHUS K IPUKJIAHON HAIIPaBICHHOCTH
yueOHOrO mpeamMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTHIO O0ECTICUCHUS



YCIIOBUH ISl peIlIeHUs] OJJHOW U3 aKTyaJbHBIX 3a/1a4 IIKOJIBHOIO OHOJIOTHYECKOTO
oOpa3oBaHMsl, KOTopas mpeamnojaraeT (¢GopMuUpoBaHHE Yy  OOydarolIUXCs
CIOCOOHOCTH aalnTUPOBAThCA K M3MEHEHHSIM JUHAMUYHO Pa3BUBAIOILETOCS
COBPEMEHHOT'O MUPA.

buonoruss Ha ypoBHe cpeaHero o6imiero oOpa3oBaHMs 3aHMMAET BaXKHOE
mecto. OHa obecneunBaer (popMHpoBaHHE Yy OOYHAIOIMXCS MPEICTABICHUN O
HAay4YHOM KapTUHE MHpa, paclIUpsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYWTENbHBIX TNPHU3HAKaX — YPOBHEBOW OPraHMU3allMA W D3BOJIIOLUH, CO3HAET
yCIIOBUSL  JAJsi:  TIO3HAHHWS  3aKOHOB  KUBOM  MPHUPOABI, (OPMHUPOBAHUS
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe3omacHoro ooOpasa
KU3HU, YKOJIOTMYECKOT0 MBIIUIEHHUS, IIEHHOCTHOTO OTHOUIEHUS K JKUBOU MIPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHS UMEET TaKKe JUIs PEIICHUs BOCITUTATENIbHBIX U
pa3BUBAIOIIMX  3a4ad  CpeJHero  oomero  o0pa3oBaHUs,  COLMATIU3ALUU
oOyuaromuxcs. M3ydyenune 6uonoruu obecneynBaeT yciaoBHs i (POPMHUPOBAHUS
MHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYpBHI, CIOCOOCTBYET HMHTErpanuy OHMOJOTHYECKUX 3HAHUU C
NPEICTABICHUSAMHU U3 JAPYTUX yUYE€OHBIX MPEAMETOB, B YACTHOCTH, (DPU3UKHU, XUMHUU
u reorpaduu. Ha3BaHHbIE TOJOKEHHUS O NpeIHAa3HAYEHHH Y4eOHOro MpeameTa
«buonorus» CcOCTaBUIM OCHOBY JJI ONpPENETIEHUs MOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEpPKaHUsA, IMPEACTaBICHHOI0O B Iporpamme II0
OHOJIOTHH.

Ot6op coxmepkanusi ydebHoro npenmera «buosjorusi» Ha 0a30BOM YpPOBHE
OCYUIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOPA3HOIO MOJAXO0Ja, B COOTBETCTBUU C
KOTOpPBIM OOYyYaloluecs: JOJKHBI OCBOMTH 3HAHUA M yMEHHMsI, 3HAUMMBbIE JIs
dopMupoBaHus O0OIIEH KyJIbTYpbl, ONPEACNSAIONIME aJeKBAaTHOE IOBEACHHUE
YeJioBeKa B OKpYXKarolled MpUpPOAHOU cpene, BOCTpeOOBAaHHbBIE B MOBCEAHEBHOM
XKU3HU U TPAKTUYECKOU nesTenbHOCTH. Ocoboe MeCTO B 3TOM CUCTEME 3HAaHUI
3aHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPbIE CIIyKaT OCHOBOU JiJIs1 (POPMUPOBAHHUS
IPEICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHE MHUpAa W
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH,  CHOCOOCTBYIOLIMX  T'yMaHHU3aluu
OMOJOrNYECKOro 00pa30BAHMSL.

CrpykTypupoBaHHE cOAepX)aHUs Y4yeOHOro Marepuaiga B IpOrpaMMe IIo
OMOJNIOTMM OCYIIECTBICHO C Y4Y€TOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUA 00
OTJIMYUTENIbHBIX OCOOCHHOCTSX JKUBOW MPUPOJbI, O €€ YPOBHEBOM OpraHu3aliu u
ABOJIIOLMU. B COOTBETCTBUHU C 3THM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJIEHBI CIIEAYIOUIUE COAEp/KAaTEIbHbIE TMHUU: «brosorus kak Hayka. MeTobl
Hay4yHOro mno3HaHus», «Kierka kak Ouosormyeckas cucrema», «OpraHuszM Kak



Oouonornyeckas cuctemay, «CuctemMa W MHOTOOOpasue OpPraHUYECKOTO MHPay,
«IBOJIOIMS KUBOM NPUPOJIB, « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

enp wm3yuyenus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE OOyYalolUMHUCS  3HAHUSIMU O  CTPYKTYPHO-(YHKIIMOHATBHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra © TNPUOOPETCHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HAHUA JJIi TPAMOTHBIX JIEWCTBUIM B OTHOIIEHUH OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro mnpeamera «buosiorus» Ha 6a30BOM
YPOBHE 00€CTICUNBACTCS PEIICHUEM CIISAYIONINUX 3a/1a4:

OCBOCHHME OOYYaIOIUMHCS CHUCTEMbl 3HAaHUH O OHOJIOTHYECKUX TEOPHSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBmiIaxX, CIy>KalluX OCHOBOMU
st GOpPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAy4YHON KapTUHE MHpa, O
METO/IaX HAy4YHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOTO YPOBHS OpPTaHM3AIMH, BBIIAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHH;

dbopmupoBaHrUe y OOYyYaIOIIMXCS TO3HABATEIbHBIX, HHTEIUICKTYAJIbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpoIleccCe aHau3a JAHHBIX O IMYTSAX pPa3BUTUSA B
OMOJIOTUM HAyYHBIX B3IVISIOB, MJEH M TOJIXOJOB K HM3YUYEHHUIO >KHUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3alluu;

CTAaHOBJIICHHE y oOOydarommxcs oO0mell KyJabTypbl, (YHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIEHUBATH SBIICHUS OKPY’KAIOIIETO
MUpa JKMBOW NPHUPOABl HA OCHOBAHMM 3HAHUM M ONBITA, MOJYYEHHBIX TMpHU
M3y4YeHUH OUOJIOTUH;

dbopmupoBaHue y O0OydYalOIIMXCS YMEHUN WLUIIOCTPUPOBATH 3HAYEHUE
OMONOTUYECKUX 3HAHUW B TPAKTUYECKOW JESITEIHbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUA;

BOCIUTAaHUE YOEXKJIEHHOCTH B BO3MOXXHOCTH ITO3HAHHUS YEJIOBEKOM KHUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIECHHUS K HEW, COOTIOICHUS STUUYECKUX
HOPM TIPU TIPOBEICHUN OMOJIOTMYECKHUX UCCIIETOBAHMI;

OCO3HAHHE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW IS TOBBIIICHUS YpPOBHSA
AKOJIOTUYECKOMN KYJIbTYpHI, U1s1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOU JKU3HU IS
OLICHKH TOCJIEACTBUIA CBOEH JIEATEIILHOCTH IO OTHOIICHUIO K OKPYKAKOIIEH cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHME U COOJNIIOJICHHE Mep NPOPUIAKTUKH
3a00sieBaHUM.

B cucreme cpeanero oOmiero oOpaszoBaHusi «buonorusi», uzyudaemas Ha
0a30BOM YpOBHE, SBISIETCS O0S3aTE€NbHBIM YYE€OHBIM MPEAMETOM, BXOMISIIUM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBbIE PEIMETH.



Jyist u3ydenust Ononoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oOpa3oBaHus
oTBoauTCS 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heneno), B 11 knacce — 34
yaca (1 gac B Heziel10).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHHYECCKUMU H
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (uimocoduet, ITUKOM, ICTETUKON U MPaBOM.
Ponb Ouonoruu B (HOpMHUPOBAHMM COBPEMEHHOM HAy4yHOW KapTHHBI MHUpA.
Cucrema OMOJIOTMUECKUX HAYK.

Metoapl TO3HAHUS KUBOUW MPUPOIbI (HAOII0ICHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MEpeHue, KiaccupuKaius, MOJCTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX).

JdeMoHCcTpanuu:

[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. «Mcnonp3oBaHHME pa3IUYHBIX METOJOB MpH
M3YUYECHUHN OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMBI U X OPTaHU3AIUSA.

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

CaoiicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3AINN OMOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, NOMYJISLUOHHO-
BUJIOBOM, YKOCUCTEMHBIN (OMOTe0IeHOTHYECKHIT), OnocepHBIA.

JdeMoHCcTpanuu:

Tabmuiel 1 cxeMbl: « OCHOBHBIE TIPU3HAKU KU3HW», «YPOBHHU OpraHU3aIUU
KUBOU IPUPOIBDY.

O6opynoBanue: moaenb Moiiekyibl JJHK.

Tema 3. XumMu4ecKkuii cOCTaB M CTPOCHHE KJICTKH.

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

@OyHKIMM BOABI M MHUHEpAIbHBIX BemlecTB B KieTke. [loxnmepxkanue
OCMOTHUYECKOI0 OanaHca.

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



®epmenTtsl — Ouonormueckue Katanu3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuupuuHocts. KodepmenTsl. ButamMuHsbl.
OTnuuusa pepMEHTOB OT HEOPTAHUUECKUX KaTaJIu3aTOPOB.

VYrneBoabl: MoHOcaxapuabl (TaOko3a, pubo3a u  Ae30Kcuprdo3a),
aucaxapuabl  (caxapo3a, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIMKOIEH,
1eJuTi0I103a). bruonorudeckue GyHKIUU YTIIEBOIOB.

Jlumuael:  Tpurnuiepunbl, Qochomunuasl, crepouabl. ['mapoduibHO-
ruapopoOHble  cBoiicTBa. buonormueckne QyHkumum JgunugoB. CpaBHEHHE
YTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB SHEPTHH.

Hykneunoswsie xkucnotel: JHK wu PHK. Hyxkneotunsl — MoOHOMEpBI
HyKJIeuHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Crpoenue n pynkiuun PHK.
Buast PHK. AT®: ctpoenunie u GpyHKIUH.

Hwuronorus — Hayka o kierke. Knerounas teopust — npuMep B3anMOAEUCTBUSA
uaei u paxkToB B HAYYHOM MO3HAHWUU. METO/Ibl U3yUYEeHUSI KIETKH.

Knerka xak 1enoctHas uBass cuctema. OOmMe TMNpU3HAKKA KIETOK:
3aMKHyTas HapyXHasi memOpana, moiyiekyael JIHK kak renernueckwii ammapar,
CUCTEMa CUHTE3a Oelka.

Tunbel KJIETOK: »yKapuoTHYecKas U mpokapuotuyeckas. OcoOEHHOCTH
CTpOEHHUsI MpOKapHOTUYECKON KieTku. Knerounas 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. LluTonnazma u eé
opranouspl. OnHoMmemOpanHbie opradHounabl kietku: OIIC, ammapat ['ombmxw,
mu30coMbl. [lolyaBTOHOMHBIE OpraHoubl KIETKH: MUTOXOHAPHUH, IJIACTHIBL.
[Ipoucxoxknenne MUTOXOHApUM u TiacTua. Bunel mnactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM ILEHTpP, UEHTPUOIU, PECHUYKH,
KIyTUKH. ODYHKIUHA OPraHOMAOB KJIETKU. BKiltoueHus.

Snpo — perynasTopHblid HeHTp kieTku. CTpoeHue siapa: siaepHas 000JI0uKa,
KapuoIljla3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBL.

TpaHcnopTt BEHIECTB B KIIETKE.

JlemoHncTpanum:

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

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

Tabmuter u cxembl: «llepuoamueckas TabNMIIAa XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJIeKYJIbl BOJIbIY, «bruocunTes 0enka», « CTpoeHue MOJIEKYJIIbl OeIKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JJHK», «CTpoeHre MOIeKyJIbI



AT®», «CtpoeHue >yKapuOTHYECKON KIETKW», «CTpOoeHUEe KUBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKW», «CTpoeHne MpPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue apa KIeTKn», « YTIIEBOIAbDY, «JIumuabn.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYJIOBaHME I IPOBEICHUS
HAONIOACHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGopatopHass pabora Ne 1. «/3yyeHue KaTadIUTUYECKOW AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMUIIa3bl UK KaTaaasbl)y.

JlaGopatopHasi pabora No 2. «M3ydeHue CTpOe€HHsI KIETOK pacTeHH,
KUBOTHBIX M OaKTepuil MOJ; MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpernaparax u ux
OMHUCAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WM METa00IM3M. ACCUMUIISALNS (TUIACTHYECKUNA OOMEH) 1
JTUCCUMWISIIUSL (9HEpreTUYecKuii OOMEH) — JBe CTOpPOHBI E€IWHOI0 Ipollecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPrUU B TOHUMAHUU
MeTabou3ma.

Tunsl oOMeHa BemecTB: aBTOTpODHBINA U reTepoTpodHbIid. Ponb GpepmeHTOB
B 0OOMEHE BEIIECTB U MPEBPAICHUH YHEPTUU B KIIETKE.

®orocunTe3. CperoBas u TeMHOBasg (a3pl (¢QoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (HOTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3a IS KU3HHU
Ha 3emuie. BnusiHue ycnoBuii cpefbl HA GOTOCHHTE3 M CIOCOOBI MOBBIIICHUSI €T0
MIPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUM.

XeMOCHHTEe3. XEMOCUHTE3UpYIONIe OakTepuu. 3HAaUeHHE XEMOCHHTE3a IS
KU3HU Ha 3eMIIe.

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

Peakiuu wmatpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanusi renernueckoil uHpopmanuu B KIETKe. ['@HETHMUECKUUA KOl U €ro
cBoiicTBa. Tpanckpuniusa — matpuunbiii cuate3 PHK. Tpaucmsmus — OuocunTes
Oenka. Otanbl TpaHciasuuu. KomupoBanue amuHOkucioT. Pomb pubocom B
OounocuHTe3e Oemnka.

Hekinerounsie (popMbl ku3HU — BUpYChl. McTopus otkpsiTus Bupycos (. W.
NBanoBckuit). OCOOGHHOCTH CTPOEHHUS ¢ JKM3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacTteHui, KUBOTHBIX W YEJIOBEKAa, BbHI3bIBAEMBIE
Bupycamu. Bupyc mmmynoaedunura yenoseka (BMIY) — Bo3Oyaurens CIIN/da.



OOpatHass  TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JIEBAHUIM.

JdeMoHCcTpanuu:

IToptpetsr: H. K. Konsnos, /1. 1. UBanosckuii, K. A. Tumunpsses.

Tabmumer 1 cxembl: «Tunel muTanus», «MeTtabomm3am», «MUTOXOHIPHUSY,
«JHepreTudecknii oomen», «Xiopormiacty, «Potocuntesy, «Ctpoenune JITHK,
«CtpoeHue u pyHKIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «I 'eHeTHYeCKUil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/da,
Oaktepuodaray, «Pemmukarus JTHK».

O6opynoBanue: monaenu-anunkanun «Yasoenue JHK u Tpanckpumnims»,
«buocunres 6enkay, «CTpoeHue KiIeTku», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHre 1 MHAMBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounblii muki, Wik >KU3HEHHBIM MK KiIeTkd. MHTepdasza um MUTO3.
[Ipoueccrl, mpoTekaromue B uHTep(daze. Pemnukarus — peakiuss MaTpUyHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapUOTHIIL.
JlunouaHeli WM TAalUIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMATHBIL.
[lutonornueckue OCHOBBI PA3MHOXKEHHUS W HUHAUBUIYAIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenne wietku — muto3. Craaum muto3a. IIponeccsl, npoucxoadime Ha
Pa3HbIX CTAAUAX MUTO3a. BHOIOrMYECKU CMBICII MUTO3A.

[Iporpammupyemasi THOEIb KIETKH — allONTO3.

@DopMBbI pa3sMHOXKEHHSI OPraHU3MOB: Oecroyioe U moyioBoe. Buasl Oecrionoro
Pa3MHOKEHUS: JICJICHUE HAJBOE, IOYKOBAaHWE OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3zoBaHue, BET€TaTUBHOE pa3MHOXKeHUE. VICKycCTBEHHOE KIOHHPOBAHUE
OPraHu3MOB, €0 3HAYEHUE IS CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECIOJIOTO.

Meito3. Cranuu Mmeio3a. IIporecchbl, npoucxoisdiine Ha CTagusx Menosa.
[ToBenenne xpomocom B Meio3e. Kpoccunrosep. buonorndeckuii cmbiCl U
3HAYEHHUE MEHO03a.

['ameTtorenes — mporecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKH M sUudHUKU. OOpa3oBaHWE M Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CrnepMaTo30u[l, SHUIIEKIeTKa) — CIEPMATOT€HE3 U OBOTCHE3.
OCOOEHHOCTH CTPOCHHS SUIEKICTOK U crepMaTo30ouaoB. OTuiogoTBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIBLHOE Pa3BUTHE
(3MOpuorenes). Jrtanbl SMOPHOHAIBLHOTO PA3BUTHS Yy IMO3BOHOYHBIX >KUBOTHBIX:
npoOiieHne, TacTpyisnus, opraHoreHes. [locTamOpuoHanbHOE pa3BuUTHE. THITBI
NOCTAIMOPHUOHAILHOTO PAa3BUTUA: MpPsAMOE, HENpsAMoe (JIMuyuHOuHOe). BiusHue



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

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

JdeMoHCcTpanuu:

Tabmumelr u cxeMbl: «DoOpMbI Pa3MHOKEHHS OPraHu3MoBy», «J[BoiiHOe
OIUIOJIOTBOPEHUE y ULBETKOBBIX pacTeHuid», «BereratTuBHOE pa3MHOXKEHUE
pactenuity, «J/lenenue xknetku Oaxtepuit», «CTpOEHHUE TOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrit muki», «Pemmukanus JHK», «Mwutosy,
«Metiosy, «IIpsMoe u HenmpsiIMOe pa3BUTHE», «l'amMeToreHe3 y MJIECKOMUTAIONIUX U
yesioBekay, «OCHOBHBIE CTaAUU OHTOIEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «Cnepmaro3onasl
MJICKOMUTAIOLIETO», «SHIEKIeTKAa MIIECKONMUTAoIEero», «Kapuokuues B KJETKax
KOpeIlIKa JyKa», MarHUTHas MOJeNb-alIUIuKaus «JleneHue KIeTKu», MOJAEIb
JTHK, Mozaens MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M IpakTHYecKUe padoThbI:

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

JlaboparopHass pab6ora Ne 4. «3yueHue CTpOEHHUS TMOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMPENapaTaxy».

Tema 6. HacjiencTBEHHOCTh M HU3MEHYHUBOCTH OPTaHU3MOB.

IIpenmert u 3a1aun reHeTUKU. McTopus pa3BuTus reHeTUKU. Posb nutosioruu
1 SMOPHOJIOTUU B CTAHOBJICHMM TE€HETHKHU. BKiag poccuiickux M 3apyOeKHBIX
YYEHBIX B Ppa3BUTHE TEHETHUKU. MeETOJAbl TEHETUKH (TUOPUIOJIOTHYECKUA,
IIUTOTCHETUYECKU, MOJEKYJISIpHO-TeHeTuYeckuii). (OCHOBHBIE TE€HETUUYECKHE
noHATHs. ['eHeTrdeckas CHMBOJIMKA, UCIIOJb3yeMasi B CXeMax CKPEIIMBaHUH.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBJICHHbIE . MeHnaeneM.
MonorubpuiHoe CKpeuMBaHue. 3aKOH eJuHO00pa3us THOpPUIIOB TMEPBOIO
nokoyieHusa. IlpaBuio JOMUHMpOBaHMS. 3aKOH pACHICIUICHUS TPU3HAKOB.
I'unores3a ynuctoThl raMeT. [1oTHOE U HEMOJIHOE TOMUHUPOBAHUE.

JlurnOpuHoe  CKpelMBaHWe. 3aKOH  HE3aBUCHMOIO  HacjeJ0BaHUs
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBAHUS.
Ananusupyrolee ckpeniuanue. Mcrnoap30BaHne aHATM3UPYIOIIET0 CKPEIUBAHUS
JUTS OTIpEJIeTICHUsI TEHOTHITa 0COOH.

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

XpoMOCOMHas TEOpUs HACIEICTBEHHOCTH. [ eHeTu4YeCKre KapThl.



I'enetnka mosia. XpoMOCOMHOE OIpeeIeHUE 1Mojia. AyTOCOMBI U TOJOBBIC
XpoMOCOMBI. ['oMOoramMeTHble M Te€TeporamMeTHble oOpraHu3Mbl. HacnemoBanue
MPU3HAKOB, CLICTUIEHHBIX C MTOJIOM.

N3menunBoCTh. BUIBI H3MEHUMBOCTHU: HEHACJIEACTBCHHAS M HACJIEICTBCHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MoAUGUKAITMOHHON U3MEHUUBOCTH. BapualimoHHBIN psj ¥ BapuallioOHHAas KprBasi.
HopMma peakuuu npuszHaka. KonuuecTBEHHbIE M KAYECTBEHHBIE MPU3HAKH M HX
HopMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnmencrBeHnHass, WM TIe€HOTHUIIMYECKas, HW3MEHYHMBOCTh. KomMOMHaTHBHAas
U3MEHYMBOCTh. Melo3 U TMOJOBOM Mpolecc — OCHOBA KOMOWHATHUBHOM
M3MEHYUBOCTU. MyTaliMoHHasi U3MEHYMBOCTh. Kiaccudukaius MyTamuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa ¥ mpu4uHbl MyTaluii. MyTarenasie (haKkToOpBbl.
3aKOH rOMOJIOTHYECKUX PAJI0B B HacaeAcTBeHHOW n3MeHurnBocty H. V. BaBumosa.

BuesnepHas HaclIeACTBEHHOCTh M U3BMEHUYUBOCT.

I'enernka 4yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJAbl T€HETHUKHU
YeJIOBEKA: TeHeaIOTHUCCKUM, OTM3HEIOBRIN, IIUTOTCHETUUCCKUM, OMOXUMHUYCCKHM,
MOJICKYJISIPHO-T€HETUYECKHI. CoBpeMeHHOE ONpEJICIICHUE T€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHMPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIbIO
[111P-ananu3a. HacneacTtBeHnHble 3a00jeBaHUsS 4YEJIOBEKAa: TEHHBIC OOJIE3HH,
00JIe3HU C HACJEACTBEHHOW MPEApPaACHONIOKEHHOCTHIO, XPOMOCOMHbBIE OOJIE3HHU.
ComaTruueckue MW TeHepaTuBHble MyTanuu. CTBOJOBbIE KIETKH. IIpUHITUTIIBI
3I0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, TPODUIAKTHKHA U JICUCHHUS TeHETUUECCKUX
Oosie3Hel. MeauKo-reHeTHYeCKOe KOHCYJIbTUpPOBaHMUE. 3HAYCHUE MEIUIIMHCKOMN
TE€HETUKH B MPEJOTBPAIICHUU U JICYCHUU T€HETUUECKUX 3a00JIeBaHUI YEIOBEKA.

JdeMoHCcTpanuu:

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

TaOmuopl W CXEMBL: «MOHOTMOPUAHOE  CKpEIIUBAaHUE U  €ro
IIUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIJICHHS W €ro IUTOTreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpuaHoe  CKpelMBaHUE,
«lluTonoruyeckre  OCHOBBI  JUTHOPUAHOTO  CKpeHIuBaHus»,  «Mehosy,
«B3auMonencTBre  alIeNbHBIX TE€HOBY», «l'€HeTHYeckue KapThl pacTEHUH,
JKUBOTHBIX W 4eJOoBeKa», «['eHeThka monia», «3aKOHOMEPHOCTH HacJeIO0BaHUs,
CLUEIUICHHOTO ¢ moJioMm», «KapuoTumnbl uyenoBeka W KUBOTHBIX», «Buibl
M3MEHYUBOCTHY, «MoaudukarmonHas W3MEHYUBOCTHY, «HacnemoBanue pesyc-
(daxTopay, «I'eHeTuKa rpynn KpoBu», « MyTallMOHHAsI U3MEHYUBOCTD.

OGopynoBaHue: MoOJEIU-ANIIIMKAIMA  «MOHOTHOPUIHOE CKPEIIUBAHHEY,
«HenomHoe nmoMuHHMpoBaHue», «JurunbpuaHoe ckpenuBanuey», «llepekpéct



XpOMOCOMY», MHUKPOCKOI H MHuKporpenapar «J[pozodumia» (HOpMa, MyTaruu
(bopMBI KPBUILEB M OKPACKH Tela), repdbapuit «I"opox moCceBHOM».

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

Jlaboparopnast padbora Ne 5. «/3yueHue pe3yiabTaTOB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPETIapaTax.

Jlabopatopnast pabota Ne 6. «M3yuenne MoaupuKamOHHON U3MEHYUBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBO».

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

[Ipaktuueckas pabora Ne 2. «CocraBlieHHE€ U aHAIU3 POJIOCIOBHBIX
YEIOBEKA.

Tema 7. Cenekuust opranusmMoB. OCHOBbI OMOTEXHOJIOTMH.

Cenekuusa Kak HayKa W MPOIECC. 3apOKICHUE CENEKIMU U JOMECTUKAIU.
VYyenne H. W. BaBunoBa o0 1eHTpax MNPOUCXOXKACHUS W MHOTro00pas3us
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MpOUCXOXKAEHUA AOMAIHUX XUBOTHBIX. Copr,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METOIbI CeIeKIIUU. MacCcoBbI U MHAUBUAYAJIbHBIN OTOOPHI B
CEJEKIIMM PACTEHUH U KUBOTHBIX. OLIEHKa JKCTEpbepa. BIM3KOPOICTBEHHOE
ckpemBaHue — WHOpuAMHT. Yucras nuHus. CKpelIMBaAHWE YWCTHIX JIMHUH.
I'erepo3uc, wnu rudbpugHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPHIMHT.
Otnanéunas tubpuamzanus W e€ ycmnexu. VICKyCCTBEHHBIH MyTareHe3 W
NOJIyYEHHUE MOJUILUIONAOB. JIOCTMKEHUSA CENEKUMH PACTEHUM, JKUBOTHBIX H
MHKPOOPTaHU3MOB.

buorexHonorus kak oTpaciap MPOU3BOACTBA. |'€HHAs HMHKXEHEpHUs. ITambl
co3ganusi pexomObunantHor JIHK wu Tpancrennsix opranu3moB. Kierounas
uHxeHepusa. Kinerounsle KyapTypbl. MUKPOKIOHATBHOE PA3MHOKEHUE PACTEHUI.
KinonupoBanne BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

OKojornyeckue M 3Tudeckue  npodbsembl. MO  —  reHeTHuyecku
MOIU(ULIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

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

Tabnauupl u cxembl: kapta «LIeHTpBI TPOUCXOXKIEHUS M MHOT000pa3us
KyJbTYPHBIX pacTeHuil», «[lopoabl q1oMamHuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuansanus», «Padotsl akagemrka M. @. BanoBay,
«Ilomumnongus», «OObEeKThl OHOTEXHOJNOTHM», «KileTouHble KyIbTypel U
KJIOHHpOBaHue», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsiKH TIOJ0B U KOPHEIJIOI0B JUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbcKoX035UCTBEHHBIE PACTECHUS.



JlaGopaTopHble M NpakTHYecKue padoThbl:

Okckypcuss «OCHOBHBIE METOABI M JOCTHXKEHUSI CEJEKIMU PACTEHUW U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA ~ YYaCTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTOpHIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIUOHHASL 0HOJIOTHS.

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

CeugerenscTBa dBOMOIMU. [laneoHTONMOTMYECKHE: TMOCIENOBATEIBHOCTD
MOSIBJIEHUS BHJIOB B IAJIEOHTOJOTMYECKOM JIETONMCH, IEPEXOIHbIE (OPMBI.
buoreorpadpudeckue: cxoncTBo u paznuuue payH u ¢haop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3IMuus HSMOPUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTHYHbIC, AHAJIOTHYHbIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYJIApHO-OMOXUMHUYECKHE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX META0OJMYECKUX MYyTEeH y BCeX
OpraHHU3MOB.

OpomtonimonHass teopust Y. [lapBuHa. I[lpeanochuiku BO3HUKHOBECHUS
JapBUHU3MA. J[BWXKylIuMe CHIIBI 3BOMIONMHM BUAOB 1O J[lapBuHy (M30BITOUHOE
pPa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEACIEHHAs W3MEHUYUBOCTD,
O0opb0a 3a CyIIecTBOBAaHHUE, €CTECTBEHHBIN OTOOD).

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

Muxkpossosrorus. [lomynsuus kak eAMHUIA BUAA U SBOJIIOLUH.

JBuxymye cuibl ((hakTOphl) SBOIIONMK BHUJIOB B MPUPOJE. MyTallMOHHBIH
npolecc M KOMOWMHATHMBHAs M3MEHYMBOCTb. llomynsinmoHHBIE BOJIHBI U JApedd
reHoB. M3osuus u Murparusi.

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

[Ipucnoco6iIeHHOCTh OpraHU3MOB Kak pe3yibTaT 3BodonuU. [Ipumepsr
MPUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(h03bl U UAHOAJANITALIUH.

Bun wu BupgooOpasoBanue. Kpurepunm Buma. OcHOBHBIE — (DOpMBI
BUJI000pa3oBaHus: reorpauyeckoe, IKOJIOrHYECKOe.

MakpoosBomnorusi. DopMbl  3BONMIONUMU:  (UIETHUYECKAsi, JTUBEPreHTHas,
KOHBEpIreHTHas, napasuiesbHas. HeoOpaTuMocTh 3BOTIOIUY.

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

JdeMoHCcTpanuu:



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

Tabnuupl 1 cxembl: «Pa3BuTHE OpraHUYECKOro Mupa Ha 3emiiey, «3apobIln
MMO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukcy, «Dopmel  OOprOBI  3a
cymiectBoBanue», «EctecTBeHHBI 0TOOP», «MHOrO0Opa3ne COpTOB PAaCTCHUINY,
«MHoroo6pasue  mopoa  KHUBOTHbIX»,  «llomynsimum»,  «MyTalmonHas
M3MEHYHUBOCTH», «Apomopdo3b», «Unmoamantauumn», «OO0mas aereHepauus,
«/IBmxymue cunbel 3Bomounun», «Kapra-cxema wMapumpyra nyrtemectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «IIpucmocoO0IeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTHUECKOE BUI000Pa30BAHUE.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMHU OKPACKH,
Ha0oOp IMIOAOB M CeMsH, KoyuleKuus «lIpumepsl 3alIMTHBIX MPUCHOCOOIEHHUN Yy
KUBOTHBIX», MOjeNb «OCHOBHBIC HANPABJICHHS SBOIIONUN», 00bEMHAS MOJENb
«CTpoeHue roJIoBHOr0 MO3ra IO3BOHOYHBIX).

buoreorpaguueckas kapra wmupa, Koulekuus «@POpMbl COXPaHHOCTH
HMCKOIMAEeMbIX JKMBOTHBIX M pacTeHUi», Mojenp anmukanus «llepekpéct
XpOMOCOM», BIaxHble Impenapatel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYLIKW», MUKponpenapat «Jlpo3oduna» (Hopma, MyTanuu GOpMbI KPbUILEB U
OKPACKH TeJNa).

JlaGopaTopHble M IpakTHYecKUue padoThbl:

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

JlaGoparopHasi pabora Ne 2. «Onucanue nmpucrnocoO0JIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU HAa 3emJie.

JloHay4dHbIE TPEACTABICHUSA O 3apOXKIACHUU >KU3HU. HaydyHble rumoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: aOMOreHe3 W MaHCHepMus. XUMHUYECKas
ABOMIOLMS. AOHMOTEHHBIM CUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHWYECKHUX.
DKCIEpUMEHTAIbHOE TOATBEPKACHUE XUMHUUECKOH 3BoIIOIMU. HavanbHbie 3Tamnsl
ouonoruueckor sBosronuu. I'mnoreza PHK-mupa. dopmupoBanne meMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MNPOTOKJIETKHU. [lepBble KIETKM W KX DSBOJIOLMSL.
DopMHUPOBAHUE OCHOBHBIX T'PYIII )KUBBIX OPTAaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3paMm u nepuonam. Karapxei. Apxeiickas u
npotepo3oiickas dpbl. [lameosoiickas 3pa U €€ TMepUoabl: KEMOPHUICKHM,
OPAOBUKCKHUH, CHITYPUHNCKHAM, JEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

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

KaiiHo3o0Mckass 3pa W €€ mnepuoAbl: MAJICOTCHOBBIM, HEOICHOBBIN,
AHTPOTNOT€HOBBIN.



XapakTepucTuka KiMMaTa U TeoJIOTMYECKUX MpoiieccoB. OCHOBHBIE 3TAIlb
HBOJIIOIIMU PACTUTENIIBHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [losiBIeHHE, paclBET U BEIMUPAHUE IPYIII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOr0 MHUpAa KaK OTpaxeHue »3Boiatound. OCHOBHbBIE
CUCTEMATUYECKHE IPYMIbl OPTAaHU3MOB.

DBOJIIOIMSA YeTIOBEKa. AHTPOIOJIOTUS KaK Hayka. Pa3BuTre npencraBieHui o
MIPOUCXOXKJIEHUH 4YesoBeka. Meroabl u3yueHus aHTponoreHeza. CxonctBa
pa3IuyMs YeI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETIOBEKA.

JIBroKky1ue cwibl  (axTopsrn) AHTPOIIOrEHE3A. Hacnencreennas
U3MEHUMBOCTh M  €CTEeCTBEHHbIH 0TOOp. OOIecTBeHHbI 00pa3  >KU3HH,
M3rOTOBIICHUE OPYIUH TpyJa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenblid, YemoBek npsaMoxoasmuid, YemoBek HeaHIEpPTAIbCKHM, YenoBek
pasyMHbIil. Haxoaku HCKOMaeMbIX OCTaTKOB, BPEMs CYLIECTBOBaHHUA, 00JACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPY KA.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pacbl:  €BPOINEOUAHAS
(eBpasmiickasi),  Herpo-aBCcTpajliougHasi  (PKBaTopuajibHas),  MOHTOJOHIHAsS
(a3uarcko-amepukaHnckasi).  YepTsl  MPUCIOCOOJIEHHOCTH  MpEACTaBUTENEH
YeJIOBEYECKUX PAC K YCJIOBHSAM CYIECTBOBaHUA. EAMHCTBO uegoBedecKuX pac.
Kpurtuka pacusma.

JdeMoHCcTpanuu:

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

Tabmumel U cxembl: «Bo3amkHoBeHne CoONHEYHOM CHUCTEMBI», «PasButue
opraHuueckoro mupa», «PacturenpHas KieTka», <OKuUBOTHas  KieTkKay,
«IIpokapunornueckas KieTtka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHUpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHUS YeJIOBEKa M YeJI0BEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJIOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YENOBEKay», «llpeBHenmmue moam», «lpesBHue moan», «llepBbie
COBPEMEHHBIE JI0IN», «HET0BEYECKHUE PACHDY.

O6opynoBanue:  Mymsku — «[IpoucxoxxaeHue — 4veinoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHAEepTajablld, KPOMaHbOHLA), CIEHOKH WIH
M300pKEHHUSI KaMEHHBIX OpYyJIui TEpBOOBITHOTO YeIoBeKa (KaMHH-YOMIEPHI,
pyOuna, ckpeOna), TeoOXpoHOJIOTMUecKass Talnuma, KoJuiekius «Dopmbl
COXPaHHOCTH UCKOIMAEMbIX )KMBOTHBIX M PACTEHUIY.

JlaGopaTopHble M IpakTHYecKUe padoThbI:

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



DKCKypcus «IBOJIOIUS OPraHUYECKOoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIM WA KPaeBETUECKUN My3ei).

Tema 3. Opranu3Msbl 4 OKpYy:KaIlas cpeaa.

DKoJIorus Kak Hayka. 3afadyd ¥ pa3aenbl 3KOJOTUH. MeTOoabl 3KOJIOIrMYECKUX
HCCJIEI0OBAHMI. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIIHAs, MOYBEHHAs,
BHYTPHUOPTIaHU3MEHHA.

Okonornyeckue (akrtopel. Kriaccupukamuss SKOJOTHYECKUX (PaKTOPOB:
abuoTnueckue, OHOTHYECKHME U aHTponoreHHble. JlelWcTBHE HKOJIOTUYECKUX
(aKTOpOB Ha OPTaHU3MBI.

AbGuotnueckue (akTophl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONEPHOAU3M.
[Ipucnocobnenust OpraHM3MOB K  JIEWCTBHIO  A0MOTUYECKHX  (DAKTOPOB.
buonornueckue puTMBI.

buotnueckue (bakTOopHI. Bunbr OMOTHYECKUX B3aUMO/ICHICTBUM:
KOHKYPEHIIUs, XUIIHUYECTBO, cUMOMO03 U ero (opmel. [lapasutusm, koomnepamus,
MyTyaJiu3M, KOMMEHCAJINU3M (KBapTHPAHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M,
HeWTpanu3M. 3HadeHHE OWOTHYECKHMX B3aUMOJICHCTBHI JUIS CYIIIECTBOBAHUS
OpPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEePUCTUKU mnomyjsauud. OCHOBHBIE TOKa3aTeNH
MOMYJISIUMN: YHCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJmHaMuka 4uCI€HHOCTH HOIYJISIUU U €€ peryJsisaius.

JdeMoHCcTpanuu:

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

Tabmuuel u cxembl: kapta «lIpupoansie 30HbI 3emun», «Cpenbl oOUTaHUS
opranusMoBy», «®Potonepuoausm», «llonmymsaunm», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTH NOMYJISUU HHDY30pUu-Tyhenbku», «llumiessie nenmy.

JlaGopaTopHble U NpakTHYeCKHE PadoThI:

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

JlabopatopHast pabota Ne 4. «BnusHue cBeta Ha POCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktrueckas padota Ne 2. «Iloacyér NIOTHOCTH NOMYJSLUUNA Pa3HBIX BUIOB
PaCTEHHUI».

Tema 4. Coo0mecTBa ¥ 3K0JI0THYECKHE CHCTEMBbI.

CooO1iectBO opranu3mMoB — OuorneHo3. CTpykTypbl OuOIIeHO3a: BHI0Basd,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-nomuHantel. CBsi3u B
ouoneHose.

Okonoruyeckue cucrembl (dKocuctemsbl). [lonsitue 00 »sKocucremMe u
ouoreoneHoze. DOYHKIIMOHANbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BENIECTB U NOTOK 3HEPIHHU B IKOCUCTEME.
Tpoduueckue (muieBbie) YPOBHU JKOCHUCTeMBI. [luileBbie 1emu W CeTH.
OcHOBHBIE TOKa3aTeaud HKOCUCTEMBbI: OMoMacca, MNPOAYKIHS. DKOJIOTHYECKHE
nUupamMubl: MPOAYyKUHUH, YHCIEHHOCTH, Ouomaccel. CBOWCTBA 3KOCHCTEM:
YCTOMYMBOCTB, CAMOPETYJIALMS, pa3BuTHe. CyKIeccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOcHCTEMa XBOMHOTO
WJIM IIMPOKOJIUCTBEHHOIO Jieca.

AHTpPONOTE€HHBIE  DKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POO3KOCHCTEMBI.
buonornueckoe u X03siCTBEHHOE 3HAYEHHUE arPO3KOCUCTEM U YPOOIKOCHCTEM.

buopaszHooOpaszue kak @akTtop ycToluuBocTd dKocucteM. CoxpaHeHHe
OMOJIOrMYECKOT0 pasHOoOOpasus Ha 3emIle.

Vuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, coctaB U CTPYyKTypa
ouocheprr. Kuoe BemectBo u ero (Qynkiuu. OcoOeHHOCTH Omochepsl Kak
ro0albHOM 3KocucTeMbl. J[uHaMuUuyeckoe paBHOBecHE 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 MIPUPOIBI 151 YEJI0OBEUECTBA. CoxpaHnenue
O6ropazHoo0Opasusi Kak OCHOBa ycToiunBocTu Omuocdepsl. OCHOBA paliOHATBLHOTO
yOpaBJICHUS TPUPOJHBIMU pecypcamMu M HX HCHoJb30BaHUe. JlocTkeHus
OMOJIOTUHU U OXpaHa NPUPOJIbI.

JlemoHncTpanum:

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

Tabnuuer u cxemsl: «llumessie nenu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiectBay, «llenmn nutanusy, «IKOJOTUYECKAs] MUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIMPOKOIUCTBEHHOTO JIeca», « IKOCHCTEMA
XBOWMHOro Jjeca», «buoneHo3 Bomoéma», «ArporueHosd», «lIpumepHbie
aHTPOIIOTEHHbIE  BO3JCUCTBUS Ha mOpupoay», «BaxkHeillne HUCTOYHUKH
3arpsi3HEHUs] BO3JlyXa U TPYHTOBBIX BOA», «[louBa — BakHelInash cOCTaBISAIOIIAS
ounochepr», «DakTopsl Aerpaganuu mousy, «llapHukoBelil 3¢ dexT», «DaKkTopsl
pPaAMOAaKTUBHOTO 3arps3HeHust Owmocdepr», «OOmas crpykrypa Ouochepsn,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».

O6opynoBanue: Mopenb-ammukanus «Tunudnele OUOLEHO3bI», repdoapuid
«PacturenbHbBIe COOOIIECTBAY, KOJUICKIIUK «bHoIeH03», «BpeauTenu BaxkHEHITUX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M  KOJUICKIMU pACTeHUH W
KUBOTHBIX, PUHAAJIEKAIINE K Pa3HbIM HKOJOTMYECKUM TpyIIaM OHOrO BHUJA,



Kpacnas xuura Poccuiickoit ®Denepanuu, u300pakeHUS OXpaHSEMBIX BHUIOB
PAcTEHUI U JKUBOTHBIX.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMEBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA3OBAHUMA

Cornmacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K pe3ysbTaram
OCBOGHHUS  OOydYaloIUMHUCS TPOrpaMM  CpeaHero oOmero  oOpa3oBaHHS:
JUYHOCTHBIM, METAMPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHUs npeaMmera «buosorus»
BBIJICJICHBI CJIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE OO0YYarOUUMUCST POCCUUCKOMN
rpaXkJaHCKON MUJAECHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONPEACNICHUI0, HaJlM4he MOTHBallMM K OOy4YeHWio  Ouojoruw,
[IEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATULMN Pa3BUTHS OHMOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATENIbHOCTA LIEHHOCTHO-CMBICJIIOBBIMHA  YCTAHOBKAMH, MPUCYIIMMU CHCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAIWYUE OSKOJOTUYECKOTO IPABOCO3HAHMS,
CITIOCOOHOCTH CTABUTH 1I€JIU U CTPOUTH KU3HEHHBIE TUTaHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUA Npeamera «buonorus» mocrurarorcs B
€UHCTBE YYEOHOM U BOCHUTATEIBHOM JEATEIbHOCTU B COOTBETCTBUU C
TPaJIULIUOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMH U AYyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBWIAMU U HOPMaMHU
MOBEJICHUSI U CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPECHHEHM IMIO3ULIHMM JIMYHOCTH, MATPUOTU3MA,
YBAXXEHHUS K 3aKOHY W IIPABONOPSIAKY, YEIIOBEKY TPyJa U CTapLIeMy ITOKOJICHUIO,
B3aMMHOI'O0 YBaXKCHHS, OCpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACICIUIO H
TpaJUIMsM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoit ®Denepainuu, npupoae u
OKPYXaroUIen cpelie.

JIndHOCTHBIE pe3yJbTaThl OCBOCHUS YyuyeOHoro mpenmera «buonorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCThH 00YUaIOIINXCsI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUCHTAIl{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONbITA M OMbITA JICITEILHOCTH B MPOIIECCE Peaau3allii OCHOBHBIX HaIlpaBJICHUM
BOCHUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakaaHCcKOro BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUUA 00YUAIOIIErocsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUMCKOT0 OOIIECTBA;



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

FOTOBHOCTh K COBMECTHOM TBOPYECKOM [EATEIBHOCTH TIPU CO3IaHUU
y4EOHBIX MPOEKTOB, PEUICHUH YYEOHBIX U MO3HABATENbHBIX 3aJiay, BHIIIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENATh COOCTBEHHYIO TMO3MIIMI0 IO OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJIEH C Pa3HBIMU YOCKIACHUSMHU, KYJIbTYPHBIMU LIECHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B TIPOIIECCE COBMECTHOTO BBINOJHEHUA
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATENbCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOIIEHUSI K MHEHHUIO OMNMOHEHTOB TMpPH OOCYXJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTH K TYMaHUTAapHOM U BOJIOHTEPCKOU JIESTEIBHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOM IPaXJIaHCKOH WUJICHTUYHOCTH,
IaTPUOTU3MA, YBAXXEHUS K CBOEMY HApOJdy, YyBCTBA OTBETCTBEHHOCTH IIE€pEN
Ponunon, ropmoctu 3a cBOW Kpai, cBOO PoauHy, CBOM S3BIK U KYyJIBTYDY,
IIPOIIIOE M HACTOSAIEE MHOIOHAIMOHAIBHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJIEHHUE H
pa3BuTHE OWUOJOTUM, TOHUMAHUS 3HAYCHHS OHOJIOTUM B TIO3HAHUM 3aKOHOB
MIPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

ujaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>)KeHHIO M 3amure OtedecTsa,
OTBETCTBEHHOCTh 3a €T0 Cyb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TyXOBHBIX LICHHOCTEW POCCUICKOr0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

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

4) 3¢TeTHYeCKOro BOCIIUTAHMUSL:

Jnamor o

TMOHUMAHUE IMOLIMOHAIBHOTO BO3JCUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHUE
IPOSIBISATH KAUECTBA TBOPUYECKOW JIMYHOCTH;

5) ¢usuyeckoro BocnuTanusi, GOpMHPOBAHMS KYJIbTYPbI 310POBbSI U
3MOLMOHAJIBHOIO 0J1IArONOJIYyYUs:

MOHMMAHUE W peaju3anus 370pOBOTO U 0Oe30macHoro obpasza >KU3HH
(3mopoBOoe  TUTaHUE, COOJIOJIGHUE TUTHEHUYECKUX TMpaBUI W HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHATAW M OTAbIXa, peryjspHas ¢u3ndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (DM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAaHHE UEHHOCTH TMpPaBUJI HWHIUMBUAYAIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBbIO U KU3HU JIOJIEH;

OCO3HAHUE TMOCIEICTBUI U HEMPUATUSI BPEAHBIX NMPUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYI0JIIO0HE;

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO AESTEIbHOCTB;

HMHTEpeC K pa3iMuHbIM cdepam mpodeccuoHaIbHON AesATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccud | Pean30BbIBATH
COOCTBEHHBIC KU3HECHHBIE TUIAHBL;

TOTOBHOCTh W CIHOCOOHOCTH K OOpa3oBaHHMIO W CaMOOOpa30BaHUIO Ha
NPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4e€CKOro BOCIMTAHMS

HKOJIOTHYECKH I[€JI€CO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIIIEHWE YPOBHS DKOJOTUYECKOW KYyJIBTYphl: MPUOOPETEHHUE OIbITa
IJITAHUPOBAHUSI TIOCTYNKOB U OLEHKM WX BO3MOXHBIX TMOCHEACTBUNA ISt
OKPYIKalOIIEH CPEbI;

OCO3HaHHME TJI00ATBHOTO XapakTepa JKOJIOTMYECKHX MpoOJjeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCHOJIB30BaTh MPUOOpETaeMble NpPU U3YYEHUH OUOJIOTHH
3HaHWS W YyMEHHUS TIPU PEIICHUH TMpoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM
NPUPOAOIIONIb30BaHUEM  (COOJIIOICHHE  MpaBWJI  TOBEJIEHUA B MPHUPOJE,
HaIlpaBJICHHBIX Ha COXpaHEHHWE pABHOBECHS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
AKOCUCTEM, Orocdepsl);

AKTUBHOE HENPUATHE JICMCTBUW, NPUHOCAIINX BpEd  OKPYKAIOIIEH
OPUPOAHON Cpejie, YMEHHE MPOTHO3MPOBATh HEOJIArOMPUSTHBIE SKOJIOTHMYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPETOTBPAIATh UX;



HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOTO MBIIUIEHHUS, IKOJIOIMYECKOU KYJIbTYpHI,
OIbITa NEATENBHOCTH DKOJIOTHYECKOM HaIPABJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOW, KOMMYHUKATUBHOU U COLIMATIBHOU
MIPaKTUKE, TOTOBHOCTH K yYaCTHIO B IPAKTUYECKOMN IEATEIBHOCTH IKOJIOTHUYECKOM
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAyKW M OOIIECTBEHHOW NMPAKTHKW, OCHOBAHHOI'O Ha JHUAJIOre
KYJbTYp, CIOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHNUE S3BIKOBOM M YUTATEJIBCKOM KYJBTYpbl Kak CpEICTBa
B3aUMOJICUCTBUS MEXY JIIOAbMU U MO3HAHUS MUPA;

MOHMMAaHUE crneuduKd OHOJIOTMM KaK HayKH, OCO3HaHHS €€ poJih B
(GOopMUPOBAHHUN PALMOHATIBHOTO HAYYHOTO MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
IpPEICTaBICHUs 00 OKpYyXKarolleM MHpEe Kak O €AMHCTBE MPUPOJbl, YEIOBEKA U
oOlIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodiieM
COXpaHEHUs IPUPOAHOTO PABHOBECHS;

yOEeXKAEHHOCTh B 3HAYMMOCTU OWOJIOTUU JJIi COBPEMEHHOW LMBHIM3ALINU:
o0ecrieyeHuss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh pPECypcHble  MpOOJIEMbl  Pa3BUTHS
YeJIOBEYECTBA, TOMCKA MyTEeH BBIXOJa U3 INI00ANIBHBIX 3KOJIOTMYECKUX MPOOIeM U
o0ecrieyeHusi Mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pallOHAJIbHOMY
UCMOJIb30BAaHUIO IPUPOJIHBIX PECYPCOB U (OPMUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OHOJOTMYECKUX 3HAHMM B LEJAX
NOBBILICHHUSI OO0IIEeH KyJbTypbl, €CTECTBEHHO-Hay4HOH T'PaMOTHOCTH, Kak
COCTaBHOM 4acTu (yHKIMOHAJIBHOW I'PaMOTHOCTH oOyuarolmuxcs, GopMupyeMoi
MIpU U3y4YEeHUU OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJIy4aeMble 3HaHUS JUIs aHalu3a M
OOBSICHEHMSI SIBJICHUM OKpPY)KAIOIIEro MUpPa U MPOUCXOAAIIUX B HEM M3MEHEHMI,
yMEHHUE JieaTh OOOCHOBAHHbBIE 3aKJIOUEHHS Ha OCHOBE HAYYHBIX (PAKTOB H
MMEIOIINXCS JaHHBIX C LEJIbI0 TOJYUYEHHSI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
peleHus: IpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAIINSAX;

OCO3HAHHWE LIEHHOCTU HAYYHOW JEesATENbHOCTH, TOTOBHOCTb OCYILIECTBIATH
MIPOEKTHYIO U MCCIIEOBATENbCKYIO AEATENBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMpPEpPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HaHMW MO OHOJIOTHU B
COOTBETCTBHHU C KU3HEHHBIMH NMOTPEOHOCTIMHU.



METANIPEIMETHBIE PE3YJIBTATbBI

MertanpeaMeTHble pe3ybTaThl OCBOCHMS yueOHOTO mnpeamera «buonorus»
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYyYaIOLIUXCS
MEXIMCUUIUITMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE MOHATHUS, OTPaKaoIIne
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEHU(PUKY METOJOB I103HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, HEPIHs, SIBICHUE, MPOIIECC,
CUCTEMA, Hay4yHbI (akT, NPUHUUII, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCCJEIOBAaHUE,  HAONMIOIEHHWE, HM3MEpPEHUE, OKCIEPUMEHT W  JAPYIHX),
yHUBEpcajbHble ydeOHble JeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHHKATHUBHbIE,

PEryJIATUBHBIE), obecrieunBaroIIne dbopmupoBaHue (GYHKIIMOHAIBHOM
IPaMOTHOCTH ¥  COLMAJIbHOW KOMIETEHIMU O0O0yYaroluxcsi, CHOCOOHOCTb
oOyJaronmxcs HCIIOJIb30BaTh OCBOCHHBIE MEXKIUCHUTUTMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHHWS W  YHUBEpPCaJIbHbIE y4eOHbIE JIEUCTBHUS B
NO3HABATEIBLHON U COLMAJIbHOM MTPAKTHUKE.

MertanpenMeTHble pe3yJibTaTbl OCBOCHHUS MPOTPaMMbl CpeIHEro oOIIero
00pa3oBaHMsI TOJKHBI OTPAXKATh:

OBianenne YHHBEpPCATbHBIMHA yueOHbIMH NMO3HABATEIbHBIMHI
NEeHCTBUSIMHU:

1) 0a30Bble JIOrHYecKHe JAeCTBUS:

CaMOCTOATENLHO  (OpMYNIHpPOBAaTH W aKTyaIM3UpoOBaTh  Mpobiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BATh TMPHU OCBOCHUHM 3HAHUK MPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananu3za, cuHTE3a, CpaBHEHMUSI, KilaccuUKaIuu, 0000IEeH ), PACKPBIBATH CMBICI
OMOJOTUYECKUX TOHATHN (BBIICTATh MX XapaKTEPHBIC MPU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMH MOHSITHUSMH);

ONpENENATh LENU JACITEIbHOCTH, 3aJaBas IMAapaMeTpbl M KPUTEPUU HX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEILHOCTH C TOCTABJICHHBIMHU 1IEIISIMU;

WCITOJIB30BaTh OMOJOTUYECKUE TTOHATHUS IS OOBSICHEHUST (DaKTOB W SIBJICHHIA
YKUBOU IPUPOJBIL,

CTPOUTH JIOTUYECKHE PACCYXIACHUS (MHIYKTUBHBIC, JEAYKTHBHBIC, TIO
aHAJIOTUM), BBISBIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PaCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSITh CXEMHO-MO/IEJIbHbIC CpeacTBa TUTSt MpEeACTaBICHUS
CYILIECTBEHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOIMYECKUX OOBEKTax, a
TaKke  TMPOTUBOPEYMH  pPa3sHOTO  pOJA,  BBISIBJICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaTbiBaTh IUTAH PEIICHUS MPOOJIEMbl ¢ YYETOM aHaIM3a MMEIOIIUXCS
MaTepUaJbHbIX U HEMATEPUAJIIbHBIX PECYPCOB;



BHOCUTBH KOPPEKTHUBBI B IESITEILHOCTD, OLIECHUBATh COOTBETCTBHE PE3YJIbTAaTOB
LeJIIM, OLIEHUBATh PUCKH MOCIEICTBUHN A€ATEIbHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH pabOTy B  YCIOBHUSX  peaibHOro,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOT'O B3aUMOJIECHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a3oBbI€e MCCIIeI0BaTEIbCKUE 1eCTBUA:

BJIQJIETh HABBIKAMH YUEOHO-UCCIEA0BATEIbCKOM U IPOEKTHOU JI€ATEIbHOCTH,
HaBBIKAMM  pa3pelieHus Npo0iieM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOA0B PEIEHUS TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB MO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIe BUJbl JESITEIBHOCTH IO TMOJIYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEPHpPETALHH, MPeoOpa3OBaHUI0 MU NPUMEHEHHIO B YYEOHBIX
CUTyalUsX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX M COL[UAIbHBIX 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 [IPUYMHHO-CJIEACTBEHHbIE CBSI3U U aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peIleHUs, HaXOAUTh APTYMEHTHl NJisl 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 OIBIT;

OCYIIECTBIISATh IEJICHAIIPABICHHbIN TOUCK MepeHoca CPEeACTB M CIOco00B
JEeMCTBUSI B IPOPECCUOHAIBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHUYECKYIO O00JacTh
KU3HEEATEIbHOCTH;

YMETh MHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBbIE WJIEU, MpeAiaraTb OpUrHHAJIbHbIE MOAXOJbl U PEIICHUs,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmanmein:

OpPUEHTHPOBATHCS B PA3TUYHBIX UCTOUHHUKAX MH(OpMaIUU (TeKCTe y4eOHOTo
nocoOus, Hay4yHO-NOIYJAPHOW JUTEepaType, OMOJOIMYECKUX CJIOBapsX H
CIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTepHeTe), aHaIM3UPOBATH
MH(OPMALUIO PA3IMYHBIX BUIOB U (POPM IPEICTABICHUSA, KPUTUUECKU OLIEHUBATH
€€ JT0CTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;



(bopMyIUpPOBATh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJbI MPU TIOUCKE U
otbope Ouosornueckoil mHGOpMaAIUKA, HEOOXOIUMON JUISl BBITIOJHEHHUS YUeOHBIX
3azay;

MpUOOpETaTh OMBIT HCHOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCTIOIB30BAHMS PA3TUIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENbHO  BbIOMpATh  ONTUMAIbHYIO  (GOpMY  MpPEACTaBIICHUS
Oononornyeckod uHpopmauu (cxXeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAY4YHBIM $3bIK B KAuyeCTBE CpEICTBA Mpu padbore ¢
Ovonornyeckod HHPOpMalUe: MNPUMEHATh XHUMHUYECKHe, (U3UUYECKUE U
MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJibl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CPENICTBA
HaTJISTHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWd M  3allUThl  WH)OpManuw,
MH(OPMAMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaieHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€CTBUSAMM:

1) oOmenme:

OCYUIECTBISATH KOMMYHUKAILIMH BO BCeX c(epax KU3HU, AKTUBHO y4aCTBOBATH
B JMAJIOT€ WM JUCKYCCHUU IO CYIIECTBY OOCYXJaeMol TeMbl (YMEHHE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBATH CYXKJCHUS OTHOCUTEIHHO BBIMIOJHEHUS MpEaiaracMoiu
3a/lay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA APYTHMX yYaCTHHUKOB
JMajora uiv JUCKYCCHM);

pacno3HaBaTh HeBepOalbHbIE CpeAcTBa OOILIEHUs, IMOHUMATh 3HAYECHHE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIIIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CHUTYAaIlHi,
YMETh CMSITYaTh KOH(IIUKTHI U BECTU MEPETOBOPHI;

BJIAJETh PAa3IMYHBIMU CIIOCOOAMM OOIIEHUS U B3aUMOJEHCTBUS, MOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSBIATh YBAKUTEIBHOE OTHOLIEHUE K COOECETHUKY
U B KOPPEKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HMCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTh:

MOHUMATh M MCIOJIh30BaTh MPEUMYINECTBA KOMAHIHOW W WHIAWBHUIYaJIbHOM
PpaboTHI MPU PEIICHUH OMOJIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS TIPHU PEIICHUN YyUeOHOM 3a/1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX IEHCTBUA C YYETOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJ0r0 YJ€HA KOJUIEKTHBA,;

OpUHUMATh 1€ COBMECTHOM  JESTENbHOCTH, OPraHU30BBIBaTH |
KOOPJAWUHHUPOBATH JIEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacrnpeensiaTh pojid ¢ Y4€TOM MHEHHMHM Y4YaCTHHKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHJIbl B
o0l pe3ysbTat o pa3padOTaHHBIM KPUTEPHUSIM;

IpeajaraTb HOBBIE IPOEKTHI, OLIEHMBaTh HJEW C IMO3WLHAHA HOBH3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAUUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEICHHE B Pa3JIUYHBIX
CUTYALMSIX, TPOSBIISTh TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

OgByaieHre YHMBEPCAJIbHBIMH PeryJIsTHBHBIMH 1CHCTBUAMMU:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBISBJIEHUS MpoOJieM M uX
pEIIeHUS B )KU3HEHHBIX U YY€OHBIX CUTyalUsX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKMX 3HAHHUM IIeJieBble M CMBICIOBbBIE
YCTAHOBKHM B CBOUX JIEMCTBUAX M IMOCTYNKAaX MO OTHOLICHUIO K >KMBOM MPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOSITETIBHO OCYILIECTBIIATH IO3HABATENIBHYIO NESITENBHOCTD, BBISBIATH
poOJIeMBbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 33/7aul B 00pa30BaTEIbHOM
NESATEIbHOCTU U JKU3HEHHBIX CUTYalUsAX;

CaMOCTOATENIBHO COCTABJIATh IUIAH pPEIIeHHUs NpodsiieMbl € Y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTECHHUIA;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

pacHIMPATh paMKH Y4EOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHU;

JieJIaTh OCO3HAHHBIA BBIOOp, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTD
34 pEIICHHE;

OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO IIMPOKOW DPYAUIIMH B
pa3HbIX 00JIaCTAX 3HAHUW, MOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJETh  HABBIKAMM  IIO3HABATEIbHOM  peQUIeKCMM KAk  OCO3HaHHUS
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHMM, MCIOJb30BaTh MPUEMBI PEIIEKCUU ISl OIEHKU CHUTYallud, BHIOOpA
BEPHOI'O PEILICHHUS;

YMETh OLEHUBATh PHUCKUM U CBOEBPEMEHHO IPUHUMATHh PEIIEHUS MO HX
CHIDKEHHIO;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX [pPU aHAINU3E pPE3yJIbTaTOB
NEATEIBbHOCTH;



3) npuHATHE ce0s U APYTUX:

NpUHUMATH ceOsl, MIOHUMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHThl JPYTUX TpH aHalIW3e pe3yJbTaToB
NeSATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIHOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TTO3ULIMU JPYTOro YeJOBeKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTarbl OcBOeHHs nporpammbl COO mno Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue s yueoHoro mnpeamera «buomorus»
Hay4yHbIE€ 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUI 110 OCBOEHUIO, MHTEPIPETALUU U
npeoOpa3oBaHUIO0 3HAHUN, BUBI JIEATEILHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YYEOHBIX CHUTyalUsiX, a TAaKK€ B PEAbHBIX
KU3HEHHBIX CHUTYallUsX, CBS3aHHBIX ¢ Ouojorueil. B mporpamMme mnpeameTHble
pe3yJIbTaThl IPEJICTABICHbI 10 ToAaM 00yUYEeHHUSL.

[IpeameTHble pe3ysbTaThl OCBOCHUS ydeOHOro mnpeamera «buosnorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAyUYHOTO
3HAaHUS ECTECTBEHHbIX HAayK, B ()OPMHUPOBAHMU COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTHUHBI MHUpa U HAYYHOTO MHPOBO33PEHUS, O BKJIAJ€ POCCUUCKHX H
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUONOrUM, (PYHKIIMOHAIBLHON
IPaMOTHOCTH Y€JIOBEKA JUISl pELIECHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COJAEPKAHHE OHUOJIOIMYECKHX TEPMHHOB M MOHSTHM:
KU3Hb, KIJIETKA, OpraHu3M, Meradonu3M (0OMEH BEIIECTB U IpeBpallecHue
SHEPrumn), TOMEOCTa3 (caMOoperyssiluus), YpOBHEBass OpraHu3alisl KUBbIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOLYKINS), HACIEICTBEHHOCTh, N3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHUE u3JaraTb OHOJOTMYECKHE TEOpUH (KJIETOYHasi, XpOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg JOorMa MOJIEKYJIApHON Ouosorun), 3akoHbsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydeHus (0 1eHTpax MHOTOOOpa3us u
IPOUCXOXKIEHUs KyIbTypHBIX pactenuid H. U. BaBunoBa), onpenensiTe rpaHUIbI
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BIIAJIETh METOJIAMU HAYYHOT'O IMO3HAHMS B OMOJIOTMU: HAOIIOICHUE U
ONMCAHUE YKUBBIX CHUCTEM, MPOLECCOB W SBJICHHUI, OpraHu3alys W IPOBEICHUE
OMOJIOTMUECKOTO  DKCIEPUMEHTa,  BBIIBJKEHHUE  TUIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEX]y MCCIEAYyEeMbIMU BEJIMYMHAMHU, OOBSCHEHUE MOJIYYEHHBIX
pE3yNbTaTOB, UCIOJb30BAHHBIX HAYYHBIX MOHATHUHA, TEOPUH M 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJbI HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTaTOB;



YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
MPOLIECCOB: OOMEHAa BEIECTB U IMpEBpAIIeHUs] PHEPTrUU B KieTKe, (OTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, MeHno3a,
OIUIOZOTBOPEHUS, PA3MHOXKEHMS, WHAUBUAYAJIBHOIO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHATh MOJYUYEHHbIE 3HAHUS ISl OOBACHEHUS OMOJIOTUYECKUX
IIPOLIECCOB M SIBJICHHUM, JUISl IPUHATHSA NMPAKTUYECKUX PEIICHUN B ITOBCEIHEBHOMN
KU3HU C LEeJblo oOecrieyeHus O€30MacHOCTH CBOETO 3/I0pOBbS U 370POBBS
OKPY KaIOIUX JIOJEH, COOMI0/IEHNs HOPM IPAMOTHOTO MOBEJICHUS B OKPY KaIOIIeH
MPUPOIHON cpeje, MOHMMAHUE HEOOXOJMMOCTH MCHOJIb30BAHUS JTOCTHXKEHHM
COBPEMEHHOU ounonoruu 17§ OMOTEXHOJOTUA A pPalMOHAIBHOIO
IIPUPOAOIIOIb30BAHNS;

yMEHHE peuiaTh d3JEeMEHTapHble TEeHETHYECKHE 3a7aud Ha MOHO- H
IUTUOPUAHOE CKpEIIMBAaHUE, CLEIJIEHHOE HacieAOBaHUE, COCTABISTh CXEMBI
MOHOTMOPHIHOTO CKpPEIIMBAHMS IS MPEICKAa3aHUsl HACIECIOBAaHUS NPU3HAKOB y
OpraHU3MOB;

YMEHHUE BBINONHATH JA0OpPATOPHBIE U MPAKTHYECKUE pabOThI, COONIOAATH
npaBuia npu padore ¢ yueOHbIM U Ja00PaTOPHBIM 000PYAOBaHUEM;

YMEHUE KPUTHYECKH OLEHMBAaTh M HWHTEPHPETUPOBATH HHPOPMALIHIO
OMOJIOTMYECKOTO COJEP)KAaHUSA, BKIIOYAIONIYI0 I[ICEBJOHAyYHblE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpeJCTBa MaccoBOM MH(OpMAIIMU, HAYUYHO-TIOMYISIPHbBIE
Marepuabl), 3TUYECKHE acCMeKThl COBPEMEHHBIX HCCIEAOBAHMI B OHMOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IMHCHMEHHbIE M YCTHBIE COOOIICHMS,
0000111as8 6MOJIOTMYECKYI0 MH(POPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapaT OMOJIOTUH.

[IpenmeTHble pe3yabTaThl OCBOEHUs ydueOHOro mpeamera «buomnorus» ¢ 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbl MHpa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWoNOruu, (PyHKIIMOHATBEHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pelICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPbIBATh COJEpKAHUE OUOJOTMYECKUX TEPMUHOB M TOHSATHI:
BU/JI, MOMYJISALNS, TEHOPOH, IBOIIOLHUS, ABMKYIIUE CUIIbI ((haKTOpbI) SBOJIOINH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
HPKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTBI, PEAYyLEHTbl, LeNu MUTaHus,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos3, onocdepa;



yMEHUE W3JIaraTh OWOJIOTHYECKHUE Teopuu (PBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHUS DHBOJIOIMH), 3aKOHbl W 3aKOHOMEPHOCTH
(3apoapimeBoro cxojctea K. M. bopa, depenoBaHus TJIaBHBIX HalpaBJICHUN U
nyteit sBomonuu A. H. CesepuioBa, yuenus o 6uochepe B. M. Bepnanackoro),
OTIPEIENSITh TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yMEHHE BIIAJIETh METOJAMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIIO/IEHHE U
OMMCAHUE UBBIX CUCTEM, ITPOILIECCOB M SIBJIECHUM, OpraHu3alus U MPOBEIICHUE
OMOJIOTMYECKOTO  JKCIEPUMEHTA,  BBIABW)KCHHE  TUIIOTE3bl,  BbBISABJICHUE
3aBUCUMOCTH MEXy HCCIEAYyeMbIMH BEIUYMHAMHU, OOBSCHEHUE TOIYYCHHBIX
pE3yNIbTAaTOB, UCIOJb30BAHHBIX HAYYHBIX MOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BEIBOJIBI HA OCHOBAHUU MOJTYUYECHHBIX PE3YJIbTATOB;

YMEHHE BBIICNATh CYIIECTBEHHbIE NPU3HAKKW CTPOCHUS OHOJOTHYECKHUX
OOBEKTOB: BHUJOB, TMOMYJAIMA, TPOAYIIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOreOlleHO30B U HKOCHUCTEM, OCOOCHHOCTH IIPOIIECCOB: HACIEACTBEHHOM
W3MEHYUBOCTH, €CTECTBEHHOI'O0 OTOOpa, BHA000pa30BaHMs, MPUCIOCOOIEHHOCTU
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB HAa OpraHU3MBbl, IepeHoca
BEIIECTB W TIOTOKA HSHEPTUM B HKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHHWI B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB U OHUOT€OXMMHUYECKUX
IIUKJIOB B Ouocdepe;

YMEHHE TPUMEHSTH IMOJTYYCHHbIC 3HAHUS [JIs1 OOBSICHEHHS] OMOJOTHYECKHUX
MIPOLIECCOB U SIBJICHUU, JUISl NIPUHATUA MPAKTUUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C LETpI0 oOecreyeHus 0e30MacHOCTH CBOEro 370pPOBbS U 310POBbS
OKPY KaIOLUX JIOJEH, COOMI0/IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY KaIOIIeH
NPUPOAHON cpele, MOHMMAaHUE HEOOXOJMMOCTH MCHOJIb30BAHMS JTOCTHXKEHHIM
COBPEMEHHOM OMOJIOTHH JIJISl pAIIMOHATILHOTO TIPUPOIOTIOIH30BAHUS;

yMEHHUE peniaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3aJa4M, COCTABISITH CXEMBI
MepeHoca BEIIeCTB U IHEPTUM B IKOCHUCTeMax (LIeTH MUTaHus);

YMEHHUE BBINOIHATh JTA0OPATOPHBIE M MPAKTUYECKHE padOThI, COOIIOAATH
mpaBuiia mpu paboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYAO0BAHUEM;

yMEHUE KPUTUYECKH OIICHMBATh M HWHTEPHPETUPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEPKAaHMsSI, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHMUS U3
Pa3IMYHBIX UCTOYHHKOB (CpPEJCTBA MacCOBOM MH(OpMaIINK, HAYUYHO-TIOMYJISIPHbIC
MaTepuaibl),  paccMaTpuBaTh  TJ00AIbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTHU, (HOPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaThb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLIEHUS,
00001m1ast 6MOJIOTHYECKYI0 UH(OPMALIUIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
WCITOJIb30BATh TOHATUITHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne
n/n

HaumeHoBaHMe pa3/iesioB U TeEM
NMPOrpaMMbI

KoaunyecTBo yacoB

Bcero

KoHnTpoibHbIe
padoThbI

IIpakTHyeckue
padoThbI

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Buasl nestelbHOCTH
odyuaroumuxcs ¢
y4yeToM padodeit
NPOrpamMMbl
BOCIIUTAHMA

buosiorus kak Hayka

0.5

bu6nuoreka [JOK

https://m.edsoo.ru/7f4

1¢292

Hwnaror,
HaIlpaBJICHHBIA Ha
3aMHTEPECOBAHHOCT
b B [IOJIyYCHUU
OMOJIOTHIECKHUX
3HAHUHI B LETAX
MOBBIIIEHNS O0IIIEl
KYJIBTYDHI,
€CTEeCTBEHHO-
Hay4YHOU
TPaMOTHOCTH;
yOeKIEHHOCTH B
3HAYUMOCTH
OMOJIOTHH JJIs
COBPEMEHHOM
LMBHJIM3ALMY.

JKuBbIc CHCTEMEI U HX
OopraHu3anusi

bu6nuoreka [JOK

https://m.edsoo.ru/7f4

1¢292

DBpHUCTUYECKAs
Oecena,
HamnpaBlIeHHAasT Ha
OKOJIOI'MYC€CKHU
uenecoo6pa3Hoe
OTHOIICHHEC K
IpHUPOJIe KaK




MCTOYHMKY JKU3HU Ha
3emiie, oOcHOBe €
CYILIECTBOBAHUS;

XUMUYECKUH COCTaB U CTPOCHHUE
KIJIETKH

bubmoreka [JOK
https://m.edsoo.ru/7f4
1¢292

YueOHas
CUTyauus,
HAIIpaBJICHHAs HA
chopMHPOBAaHHOCTH
MHUPOBO33pPCHUS,
COOTBETCTBYIOIIETO
COBPEMCHHOMY
YPOBHIO Pa3BHUTHUS
HAYKH U
00I1[ECTBEHHOMI
MPAKTHKH,
OCHOBaHHOTO Ha
JTUAJIOTe KYJIbTYD,
CIIOCOOCTBYIOIIIETO
OCO3HAHUIO CBOETO
MecCTa B
MOJIMKYIBTYPHOM
MUpE

}KI/ISHGHCHTCHBHOCTB KIICTKH

but6mmoreka [{OK
https://m.edsoo.ru/7f4
1¢292

VuecbOnas
CUTyaLus,
HallpaBJIEHHAA Ha
OCO3HAHHE
MOCJIEACTBUH U
HETPUATHUS
BPEIHBIX MPUBBIUEK

Pasmuoxxenue u HMHAUBHUAYAJIBbHOC
Pa3BUTHUE OPraHU3MOB

but6mmoreka [JOK
https://m.edsoo.ru/7f4

ITouckoBas
Oecena,




1¢292

HarnpaBJICHHAs Ha
MOHUMAaHHUE U
peanu3anus
37I0pOBOTO U
Oe3omacHoro oopasa
KUAZHH

HacnencrBeHHOCTD U
N3MCHUYHNBOCTH OpI‘aHI/I3MOB

bubnuoreka [JOK
https://m.edsoo.ru/7f4
1¢292

Jmnamnor,
HalpaBJICHHBI Ha
CIIOCOOHOCTH
OLICHUBATL CUTYALIUIO
n MMPpUHUMATh
OCO3HAHHBIC
peuicHus,
OPUEHTHUPYSICH Ha
MOpaJIbHO-
HPaBCTBCHHEIC
HOPMBI U HEHHOCTH.

Cenekuus opraHu3MoB. OCHOBBI
OUOTEXHOJIOTHHA

but6mmoreka [JOK
https://m.edsoo.ru/7f4
1¢292

INouckoBas Oecena o
LIEHHOCTH BKJIa1a
POCCHICKHX yUEHBIX
B CTAaHOBJIEHHE U
pasBuTHE OHONOTHH,
IMOHMMAHHUS 3HAYECHUS
OHOJIOrUH B
IIO3HAHUHU 3aKOHOB
IpUPOABI, B KU3HU
yeoBeKa U
COBPEMEHHOTO
00111eCTBa.

PesepBHoe Bpems

bubmoreka [JOK




https://m.edsoo.ru/7f4
1¢292

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME
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11 KIIACC

KoauuyecTBo 4acoB

DJIEeKTPOHHbBIE
- (i ) Bubl 1esiTeJIbHOCTH
anMeHOBaHHe Pa3/ieJioB U undposbie
Ne w/n TeM MPOrpamMMbl B Konrpoanueie | - Mpaxruteckue o0pa3oBaTejibHbIE coynatontxe ¢
cero qyeToM paboueii
padoTsI padoThI yuerom pagoue
pecypchbl NpOrpaMMblI
BOCIIMTAHMS
IMTouckoBass Gecena o
CIIOCOOHOCTH
OTpeIeIATh
COOCTBEHHYIO
bubmnoreka IIOK 4
IIO3UITUIO 110
DBOJIONMOHHAST OHOJIOTHS 9 1 https://m.edsoo.ru/7f4
OTHOILIECHUIO K
lcc74
SABJICHUAM
COBPEMEHHOU KU3HU
1 OOBICHSTH e€.
BozHukHOBEHUE U pa3BUTHE 9 0.5 bubnnorexa [IOK IMonckosas Gecena

’)KU3HU Ha 3eMiie

https://m.edsoo.ru/7f4
lec74

00 aKTUBHOM
HETPUATUH
JIeHCTBHH,
MPUHOCAIIUX BPET
OKpYy>Karolein
TIPUPOJHOU cpene,
yMEHUE
MIPOTHO3UPOBATH
HeOIaronpusiTHbIE
SKOJIOTHUECKUE
MOCJIEACTBUS
TIpEAMPUHAMAEMBIX
JICUCTBUM U




MPEIOTBPAIIATh UX

OpranusMsbl 1 OKpysKarolas

bu6mmoreka [IOK

Huanor o0
3CTCTHYCCKOM
OTHOILLIEHUE K MHDY,
BKJIO4Yas 3CTCTUKY
6BIT.':1, HAy4YHOIO U

1.5 https://m.edsoo.ru/7f4 | TEXHHYECKOTO
cpena lec74 TBOPYECTBA, CIIOPTA,
Tpyaa,
00IIeCTBEHHBIX
OTHOULIEHU.
Coo011ecTBa M 3KOJIOTHYSCKHE 0 bu6mmoreka [{OK YueOHble
CUCTEMBI https://m.edsoo.ru/7f4 CUTyallud Ha
lcc74 CIIOCOOHOCTH
HCTIOJIb30BaTh
npuoOpeTaeMbie

[IpY U3yYEHUU
OHOJIOTUY 3HAHUS U
YMEHUS TIPH
pelieHnn npoodiem,
CBSI3aHHBIX C
panoHaIbHBIM
MPUPOAOTIONB30BaH
neM (coOmroaeHme
MIPaBHJI [TOBEICHHS
B TIPUPO/IE,
HanpaBJICHHBIX Ha
COXpaHeHHe
paBHOBECHS B
JKOCHCTEMAX,
OXpaHy BHUJIOB,




9KOCHCTEM,
ounochepsr)

bu6mmoreka [JOK
PesepBHOE Bpems 2 https://m.edsoo.ru/7f4
lec74
OBIIEE KOJIMYECTBO YACOB I10 34
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IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
undposbie
Ne/m | Tema ypoka KouTpoJbHbI IIpakTuyeckue bp
Bcero o0pa3oBaTe/ibHbIE
e padoThblI padoThI
pecypchl
bu6mmorexa [IOK
1 buosorust B cucteMe Hayk 1 0 0 https://m.edso0o.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoabl MO3HAHUS )KUBOW MTPUPOJIBI.
) [Ipaktuyeckas padora Ne 1 | 0 0.5 bu6muoteka [IOK
«Hcnionp30BaHue pa3IMuYHbIX METOIOB IIPU ) https://m.edsoo.ru/863e6122
M3YYCHHH OMOJIOTUIECKIX OOBEKTOBY
3 buonornueckue cUCTEMBI, IPOLIECCHI U UX 1 0 0 bubnnorexa [JOK
HA3y4YeHUE https://m.edsoo.ru/863e6564
4 XuMudeckui cocTaB KieTkd. Boja u | 0 0 bu6mmoreka [IOK
MUHEpPaJIbHbIE COJIU https://m.edsoo.ru/863e674e
®epMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas padora Ne 1
5 «/3yueHne KaTaIUTHYECKOM aKTUBHOCTH 1 0 0.5 bubmmorexa [JOK
Y ) https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMeEpe aMUJIa3bl WU
KaTaJia3bl)»
bu6mmoreka [IOK
6 v JI 1 0 0
[IEBOIBL. SHHHIHAbL https://m.eds00.ru/863e6870
but6mmoreka [{OK
7 H .AT® 1 0 0
YIIICHHOBBIC KHCIOTHI https://m.edsoo.ru/863e6d5c
8 Hctopust u MeToAbl U3y4YeHUS KIETKHU. 1 0 0 bubmuoreka [JOK




Knerounas TCOpHUA

https://m.edsoo.ru/863e6e88

9 Knetka kak 1ieocTHas xuBasi cuctrema 0
bu6mmoreka [IOK
1 b .
0 eiu. COCTAB M CTPOCHHE OeIKOB 0 https://m.edsoo0.ru/863e6b72
CrpoeHne 3yKapuOTHIECKON KIIETKH.
JlabopaTtopHas padota Ne 2 «3yuenue bubmmorexa [JOK
11 CTPOEHHUs KJIETOK PaCTEHUM, KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpubOB 1 OaKTepuil o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TFOTOBBIX MUKpOIIpENapaTax 1 UX OMHCAHHUE)
bu6mmoreka [IOK
12
OGmen BemtecTs i MeTaGoIH3M 0 https://m.eds00.1ru/863e766¢
but6mmoreka [{OK
1 o . X
3 OTOCHITES. ACMOCHHTES 0 https://m.edsoo0.ru/863e7c98
bu6nmoreka [JOK
14 C) it 00 0
HEPTETHHCCKHIL 0OMEH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UMK KIETKU. JlelleHne KIeTKH.
Muros. JlabopaTopHnas padora Ne 3
15 «Habnrogenne MuTo3a B KJIETKaX KOHUMKA 0.5 bubmmorexa [IOK
A ' https://m.edso0.ru/863e7dc4
KOpEIIKa JyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
16 buocunTtes 6enka. Peakiiys MaTpuyHOTO 0 bubnuorexa [JOK
CHUHTE3a https://m.edsoo.ru/863e796¢
bu6mmoreka [IOK
17 T —0 0 0
It HMOCHHTES beiika https://m.edsoo.ru/863e796¢
but6mmoreka [{OK
18 H — 0
CKIICTOUHBIC (POPMEI KH3HH — BUPYCh! https://m.edso0.ru/863e7540
19 ®opMbl pa3MHOKEHHSI OPTaHU3MOB 0 bubmuoreka [JOK

https://m.edsoo.ru/863e81b6




https://m.edsoo.ru/863e831e

but6mmoreka [IOK

20 Meii 0
eHos https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE MOJOBBIX KIETOK.

)1 OmnogotBopenue. JlabopatopHas pabora Ne 0.5 bubmuorexa [JOK
4 «3yueHue CTpOECHHS MOJOBBIX KJIETOK Ha ' https://m.edsoo.ru/863e81b6
TOTOBBIX MUKpOIIpenapaTax»

22 NuauBuyansHOE pa3BUTHE OPTAaHU3MOB 0 bubmorexa HOK

AHBHAAY P P https://m.edsoo0.ru/863e8436

3 I'eneTnka — Hayka O HaCJIE€ACTBEHHOCTH U 0 bubnnorexa [HOK
W3MEHUYUBOCTHU https://m.edsoo0.ru/863e86f2

24 3aKOHOMEPHOCTH HaCJI€A0OBaHUS MPU3HAKOB. 0 bubmuorexa [JOK
MoHOTHOPHIHOE CKPEIIMBAHKE https://m.edsoo.ru/863e8878

25 JurubpuaHoe cKkpemuBaHue. 3aKoH 0 bubnmnoreka [JOK
HE3aBUCUMOI0 HACJIEA0BaHUs IIPU3HAKOB https://m.edsoo.ru/863e89a4
CuemnieHHOE HacIeI0BaHKE MPU3HAKOB.

JlabopaTtopHas padota Ne 5 «3yuenue

26 €3yJIbTATOB MOHOTUOPUTHOTO U 0.5 bubmorexa HOK
pesy p ' https://m.eds00.ru/863e8c60
JTUTHOPUIHOTO CKPEIIMBAHUS Y APO30DUIIBI
Ha TOTOBBIX MHUKpOIIpenaparax»

7 I'eneruka nona. HacnenoBanue nmpu3HaKkos, 0 bubnmnorexa [JOK
CLIETIJIEHHBIX C TTOJIOM https://m.edso00.ru/863e8c60
N3menunBocTs. Henacnencreennas
n3MeH4YnBoCTh. JlabopaTopHas pabora Ne 6.

28 Nzydenne MmoanpukamoHHON 0.5 bubmmorexa LOK

Y A H ' https://m.edsoo.ru/863e8efe
W3MEHYMBOCTH, IOCTPOCHUE BapUALIMOHHOTO
pslla ¥ BapUallMOHHOW KPUBOI»
29 HacnencrBenHass \3MEHUMBOCTb. 0.5 bubmuoreka [JOK




JlabGopaTopHas padora Ne 7. « AHanu3
MYTaIi y Tpo30(pHIbI HA TOTOBBIX

https://m.edsoo.ru/863e8efe

MUKpOIIpenapaTax»
I'enetuka yenoBeka . [IpakTudeckas padbora
30 Ne2. "CocraBiieHHE U aHAJIN3 POIOCIOBHOM 1 0.5 bubmorexa LOK
- | p ’ https://m.edsoo.ru/863e8d78
yeJjoBeka'.
PesepBubIil ypok. O6001IEHIE TIO TEME
31 «HacnencTtBeHHOCTh U N3MEHYUBOCTD 1 0
OpPTaHU3MOBY
bu6mmoreka [{OK
32 Cenekuns Kkak Hayka 1 npouece ! 0 https://m.edsoo0.ru/863e¢9214
13 Metoapl U JOCTHXKEHUS CETIEKIINU PACTCHUM | 0 bubnmnorexa [JOK
U JKUBOTHBIX https://m.edsoo.ru/863e¢9214
34 buorexnonorusa xak oTpacis IPOU3BOACTBA 1 0 buGnnorexa LIOK
P P A https://m.edso0.ru/863e¢9336
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 4.5




11 KIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
uugppoBbIe
Nen/m | Tema ypoka KoutpoJabHbl IIpakTuyeckue p
Bcero o0pa3oBaTe/ibHbIE
e padoThl padoThI
pecypcbl
N bubmuoreka [JOK
1 1
IBOJIHOLIS U MCTOJIbI €¢ U3y UCHHA 0 0 https://m.edsoo.ru/863ea20e
) Wcropus pa3BuTHs npeacTraBieHuil oo | 0 0 bubnnorexa [JOK
HBOJIOIIAN https://m.edso0.ru/863e9570
bub6mmoreka [IOK
3 M 1 0 0
HKPOIBOTIOMHA https://m.edsoo.ru/863e9cle
[Homynsius kKak eMeHTapHas equHUIA
4 BUJIa U 3BOIOIMH. JlaboparopHas paboTa Ne 1 0 0.5 bubnuorexa [JOK
1 «CpaBHEHHME BHIOB MO ’ https://m.edsoo.ru/863e¢99¢c6
MOP(OJIOTHIECKOMY KPUTEPHUIO)
5 JIBroKkyIye cumbl (3NeMeHTapHbIe (PaKTOPHI) | 0 0 bubnmnorexa [JOK
3BOJIOLUHA https://m.edsoo.ru/863e9da4
Bbubnuoreka [JOK
E i 1
6 CTECTBEHHBIN 0TOOp U ero (PopMbI 0 0 hits://m.edsoo ru/863e9ed0
Pe3ynbpTate! sBOMIOLMN:
MPUCTIOCOOTICHHOCTh OPraHU3MOB H
. BUI000pa3zoBanue. JlabopaTopuas padora No | 0 0.5 bubnmnorexa [JOK
2 «Onucanue MpucrnocodIeHHOCTH ' https://m.edsoo.ru/863e9fde
opranusma 1 €€ OTHOCUTEJILHOTO
Xapakrepa»
8 Hanpagnenus u myTu Makpo3BOJIIOLIMU 1 0 0 bubmorexa LIOK

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




9 Heob6parumocTh 3BOTIONIMN 0
10 Hcropus xxu3HM Ha 3emile 1 METOABI €€ 0
H3yUYCHUS
11 I'umoTessl MponCcX0XKACHUS )KU3HA HA 3eMIie 0 bubmmorexa LIOK
p a https://m.edsoo.ru/863eaSa6
PazButue xu3Hu Ha 3emMIie 1o 3pam U bubnuorexa HOK
12 0
rnepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATarbl YBOJIIOIUN PACTUTEILHOTO
1 ’KUBOTHOTO Mupa. [IpakTndeckas padora bubnmorexa [JOK
13 0.5
Neo 1 «M3yuyeHne uckomnaeMbix OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUM U KUBOTHBIX B KOJUICKIIUSX)
14 CoBpeMeHHasl cucTeMa OPraHuYeCKOro Mupa 0 bubmmorexa LIOK
p p P https://m.edsoo.ru/863ea48e
Bbubnuoreka [JOK
1 0
> IBOIOIMS YENOBEKA (AHTPONIOTEHE3) https://m.edsoo.ru/863eac2c
bu6mmoreka [IOK
0
16 JIBwxkyue cuibl (pakTopbl) aHTPOIIOTeHE3a hitps://m_edsoo.r/86 3ead4d
17 OcHOBHbIE CTaJIUU IBOJIIOLIUHU YEJIOBEKA 0
13 UYenoBeueckue pachl U NPUPOJAHbBIC 0 bubmmorexa [JOK
aJlanTalnny 4YeJI0BeKa https://m.edsoo.ru/863eaea2
PesepBHeIil ypok. O000IICHHE 110 TeMe
19 «BO3HUKHOBEHUE U PA3BUTHE KU3HU HA 0
3emiie»
20 DKOJIoTHUs KaK HayKa 0
)1 Cpenpl 00uTaHUS U DKOJOTHYECKUE 0 bu6mmoreka [{OK
(hakTopsI https://m.edsoo.ru/863eafec
22 Abuotnyeckue pakropsl. JlabopaTopHas 1 bubnnorexa [JOK

paborta Ne 3. «Mopdonornueckue

https://m.edsoo.ru/863eb10e




0COOEHHOCTH PacTEHHUH U3 Pa3HBIX MECT
oburanusi». JlabopaTopHas padora Ne 4.
«BrusiHEE cBETa HA POCT U Pa3BUTHUE
YEPEHKOB KOJIEyCa»

23 buoTtnueckue paxTops 0 E;IESZI;T;{;(I)—IS/I; 63eb348
DKOJOTHYECKHE XapaKTePUCTUKU
24 nomysituu. [IpakTudeckast pa6ota Ne 2 0.5
«IToacuéT MIOTHOCTH MOMYJIALUNA Pa3HbIX
BUJIOB PaCTEHUIN»
25 Coo01ecTBa OpraHu3MoB — OHOIICHO3 0 ng;;;fg;?g}; 63cbdta
bubnmnorexa [JOK
26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 0 hits://m.c dsof)l.ru 1863ebdta
OCHOBHBIE TOKA3aTENN SIKOCUCTEMBI.
27 Dxonornueckue nupamuabl. CBoiicTBa 0 Bubmorexa IIOK
skocHcTeM. CyKieceus https://m.edsoo.ru/863eb5fa
28 [IpupoiHbIE 5KOCUCTEMBI
29 AHTpPOINOreHHbIE SKOCUCTEMBI
30 buocgepa — rinobanpHas 3xocucrema 0 bu6nuoreka [IOK
3emun https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIlIECTBOBaHUS 0 bubnmnorexa [JOK
ounochepsl https://m.edso0.ru/863ebd16
32 YenoeyecTBO B Ouochepe 3emiu 0
1 CocymiecTBoBaHUE IPUPOBI U 0 bubnuorexa [JOK
YeJI0BEYECTBa https://m.edsoo.ru/863ebale
34 PesepBHblIit ypok. O600111€HNE TEMBI 0

<<COO6HI€CTB3 " 5KOJIOTUYCCKUE CUCTEMBI»




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* buonorus. O6ias ouosnorus, 11 knacc/ Cubornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O0uiecTBo ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO « [PODAY;
AxmmonepHoe o6recTBo «M3marensctBo «IIpocBemnieHuey

* buonorusa. O6mas 6uonorus, 10 knacc/ CuBornazos B.U., Aradonosa U.b.,
3axaposa E.T., O061mecTBO ¢ orpaHHYE€HHON OTBETCTBEHHOCTHIO «/J[PODAY;

Axkunonepnoe o6mectBo «M3narensctBo «IIpocBemenne

METOANYECKHUE MATEPUAJIBI JJIAA YUUTEJIA

* buonorus. O6mas 6uonorus, 11 knacc/ CuBornazos B.U., Aradonosa U.b.,
3axapoBa E.T., O0miecTBO ¢ OrpaHHYeHHOM OTBETCTBEHHOCTHIO « IPODAY;
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBenienue

* buonorusa. O6mas 6uonorus, 10 knacc/ CuBornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O0uiecTBoO ¢ OrpaHH4eHHON OTBETCTBEHHOCTHIO « [PODAY;
AxrmonepHoe obmiectBo «M3aarenscTBo «IIpocBemnienne»
buonorus: 10 knacc: yrinyOneHHbIH ypOBEHb: YI4EOHUK IS
OO/N.H.ITonamopesa,O.A. Kopraumnosa,JI.B.CumoHoOBa; - 3-¢ u3.,nepepao.-

M.:BenTana-I"pad, 2017.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET
https://resh.edu.ru/ https://uchi.ru/

bu6anorexa IJOK






