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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMMmbl MO OWOJIOTUM TEOPETUYECKYIO OCHOBY IS
OTIpe/IeTICHUs] TMOAXOI0B K (OpMHpOBAHHIO cOAEpkKaHHMS y4eOHOro mpeameTa
«buonorus» cocraBuwin: KoHuenrtyaiabHele Tnonoxenus OIOC COO o
B3aUMOOOYCIIOBIICHHOCTH IIeJIeH, COJCp)KaHUs, pEe3yJbTaToB OOY4YCHHS |
TpeOOBaHMI K YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB, TIOJIOKEHHSI 00 OOIIHX IEIX U
NPUHLIMIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEIHEro
obmero o6pazoBanusi B Poccuiickoit deneparuu, a Takke TMOJOKEHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUHU B TTO3HAHUH KUBOU MPUPOBLI M 00eCIIeYCHUN
CYIIIECTBOBAHMS UelIOBeYeCKOro oOrmiectBa. CoOriacHO Ha3BaHHBIM TOJOXKEHUSM,
OTIpeJICICHBl OCHOBHBIC (DYHKITMH MPOTPAMMBI TIO OMOJIOTHH H €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T mMpeACTaBICHUE O Ienax, o0 oOmein
CTpaTerud OOYy4YeHHs, BOCIHTAHUS W Pa3BUTHS OOYYAIOIIUXCS CpPEICTBAMHU
ydaeOHoro mpeamera «buonorus», omnpenenseTr o00sg3aTeNbHOE MPEIMETHOE
COJEp>KaHUE, €ro CTPYKTypy, pacmpelelieHne 1o pa3ienaM U TeMmaw,
PEKOMEHIyeMYIO TOCJIeI0BATEIbHOCTh M3YUYEHUsI YUYEOHOro Marepuaia ¢ y4éToM
MEXKIPEAMETHBIX ¥ BHYTPUIPEIMETHBIX CBS3CH, JIOTHKH 00pa3oBaTeIbHOTO
MpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yYarommXxcs.

B nmnporpamvMe mo OuWoMOTMM TaK)XKe YYUTBHIBAIOTCA TpPEOOBaHUSI K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM U TPEJAMETHBIM pe3yjbTaTam
oOyueHuss B (OPMHUPOBAHWU OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIHLHOM
NeSATeTbHOCTH/YUYeOHbIX JEHCTBUI O0O0YydYaroIIUXCsl MO OCBOCHHUIO COJACPKAHUS
OMOIOrMYecKOro 00pa30BaHHUS.

B nporpamme mo 6uonorun (10—11 kimaccel, 6a30BbI YPOBEHB) peain30BaH
NPUHIMIT TPEEMCTBEHHOCTH B HM3yYeHWW OHOJOTHH, Ollarogaps 4YeMmy B HEH
MPOCMATPUBACTCS HANPABICHHOCTh HAa pPa3BUTHC 3HAHWW, CBSI3aHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PECHHS,  IIEHHOCTHBIX
OpHEHTAIlUN JIMYHOCTH, SKOJIOTHYECKOTO MBIIUICHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e >XM3HH W OEpeKHBIM OTHOIIEHHUEM K OKPYXKAlOIIel MPUPOIHON Cpele.
[ToaTomMy Hapsimy ¢ U3y4eHHEM OOIIEeOMOIOTHYECKUX TEOPHid, a TaKKe 3HAHUHU O
CTPOEHUH JKMBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTA OCHOBHBIX MPOTEKAIONINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAENIEHO BHHUMAaHHUE HCIIOIh30BAHUIO
TIOJTyYEHHBIX 3HAHUW B MMOBCEHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 3a7a4, B
TOM dYHKcie: MPOPUIAKTHKN HACJIEJCTBEHHBIX 3a00JeBaHUI dYeIOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUs HKOJIOTUYECKU
1eIecoo0pa3sHOro TMOBEACHUA B OKpYy)Kalolled NpUPOJHOW cpene, aHaiau3a
BIIVSTHHSI XO3SIICTBEHHOW JIEATEIHHOCTH YEIOBEKa HA COCTOSIHHE TPUPOIHBIX H
MCKYCCTBEHHBIX DKOCUCTEM. Y CWIICHHE BHUMAHUS K IPUKJIATHON HAIPaBICHHOCTH
yueOHOrO mpeamera «buomorus» MpoaUKTOBAHO HEOOXOIUMOCTHIO O0ECTICUCHUS



YCIIOBUH ISl pEeIlIeHUs] OJJHOW U3 aKTYyaJbHBIX 3a/1a4 IIKOJIBHOIO OHOJIOTHYECKOTO
oOpa3oBaHMsl, KOTopas mpeamnojaraeT ¢GopMuUpoBaHHE Yy  OOydarolUXcs
CIIOCOOHOCTH aaNnTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOILETOCS
COBPEMEHHOT'O0 MUPA.

buonoruss Ha ypoBHe cpeaHero oOimiero oOpa3oBaHMs 3aHMMAET BaXKHOE
mecto. OHa obecneunBaer (popMHupoBaHHE Yy OOYHAIOIIMXCS MPEICTABICHUN O
HAay4YHOM KapTHUHE MHpa, paclIMpsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYNTENbHBIX TNPU3HAKaX — YPOBHEBOW OPraHMU3allMA W D3BOJIIOLWH, CO3HAET
yCIIOBUSL  JJIsi:  TO3HAHMS  3aKOHOB  KUBOM  MPHUPOABI,  (OPMHUPOBAHUS
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HaBBIKOB 3/I0pOBOTO M 0Oe3omacHoro oobpasa
KHU3HU, YKOJIOTMYECKOTO0 MBIIUIEHUS, IIEHHOCTHOIO OTHOUIEHUS K KUBOW IIPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHS UMEET TAaKXKe JUIs PEIICHUs BOCITUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  oomero  o0pa3oBaHUs,  COLMAIU3ALUU
oOyuvaromuxcs. M3ydyenune 6uonoruu obecrneynBaeT yciaoBHs st (OPMHUPOBAHUS
MHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYpHl, CIOCOOCTBYET WMHTErpanuy OMOJOTHYECKUX 3HAHUU C
NPEICTABICHUSAMHU U3 JAPYTUX yUYE€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHHS O NpeIHA3HAYEHHH Y4eOHOro MpeameTa
«buonorus» CcOCTaBUIM OCHOBY I ONpPENEIEHUs NOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEpPKaHUsA, IMPEACTaBICHHOI0O B Iporpamme II0
OHOJIOTHH.

Ot6op coxmepkanusi yuyebHoro npenmera «buosjorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOPA3HOIO MOJAXO0Ja, B COOTBETCTBUU C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHUA M yMEHHMsI, 3HAUMMBbIE JUIs
¢dopMupoBaHus OOIIEH KyJIbTYpbl, ONPEACNAIONIME aJeKBAaTHOE IOBEJACHHUE
YeJioBeKa B OKpYXKarolled NpUpPOJAHOU cpene, BOCTpeOOBaHHbBIE B MOBCEAHEBHOM
KU3HU U TPAKTUYECKOU nesTenbHOCTH. Ocoboe MeCTO B 3TOM CUCTEME 3HAHUI
3aHHUMAIOT 3JIEMEHTHI COJIEP KaHUs, KOTOPbIE CIIyKaT OCHOBOW JIJIs1 (POPMUPOBAHHUS
IPEICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHE MHUpAa W
LIEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH,  CHOCOOCTBYIOLIMX  T'yMaHHU3aluu
OMOJOrNYECKOro 00pa30BaAHMS.

CrpykTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaiga B IpOrpaMMe [0
OMOJIOTMM OCYIIECTBIEHO C Y4YETOM MPUOPUTETHOIO 3HAUEHUS 3HAHUW 00
OTJIMYUTENIbHBIX OCOOCHHOCTSX JKUBOW MPUPOJbI, O €€ YPOBHEBOM OpraHu3aliu u
ABOJIIOLMU. B COOTBETCTBUHU C 3THM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJIEHBI CIIEAYIOUIUE COAEp/KAaTEIbHbIe TMHUU: «buosorus kak Hayka. MeTobl
Hay4yHOro mHo3HaHus», «Kierka kak Ouosormyeckas cucrema», «OpraHuszM Kak



Oounonornyeckas cuctemay, «CucrtemMa W MHOTOOOpasue OpraHUYECKOTO MHPay,
«IBOIOIMS KUBON MPUPOJIB, « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

enp wm3yuyenus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJaJicHUE  OOyYalolUMHUCS  3HAHUSIMHU O  CTPYKTYPHO-(YHKIIMOHATBHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO0 paHra © TNPUOOPETCHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HAHUA JIJIi TPAMOTHBIX JIEWCTBUIM B OTHOIIEHUH OOBEKTOB
YKUBOU MPHUPOJIBI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTrkeHue 1enu u3ydeHus: yueOHoro mnpeamera «buosiorus» Ha 0a30BOM
YPOBHE 00€CTIeUnBAETCS PEIICHUEM CIISAYIONMINX 3a/1a4:

OCBOCHHME OOYYaIOIIUMHCS CHUCTEMbl 3HAHUN O OHOJIOTMYECKUX TEOPHSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaxX, CIy>KalluX OCHOBOMU
st GOpMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAy4YHOU KapTHHE MHpa, O
METO/IaX HAyYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPAa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOTO YPOBHS OpPTaHM3AIMH, BBIIAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHH,

dbopmupoBaHrue y OOYYaIOIIMXCS TO3HABATEIbHBIX, MHTEIUICKTYAJIbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpoIlecce aHan3a JAHHBIX O IMYTSAX pPa3BUTUSA B
OMOJIOTMM HAyYHBIX B3IVISIIOB, MJEH M TOJIXOJIOB K H3YUYEHHUIO >KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3alluu;

CTAaHOBJICHHE y oOOydarommxcss oO0mell KyJabTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIEHUBATH SBIICHUS OKPY’KAIOIIETO
MUpa JKMBOW NPHUPOABl HA OCHOBAHMM 3HAHUM M ONBITA, MOJYYEHHBIX MpHU
M3y4YeHUH OUOJIOTUH;

dbopmupoBaHue y O0OydYalOIIMXCS YMEHUN WLUIIOCTPUPOBATH 3HAYEHUE
OMONOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIHHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTU;

BOCIUTaHUE YOEXKJIEHHOCTH B BO3MOXXHOCTH IO3HAHUS YEJIOBEKOM KHUBOU
MPUPOJIbl, HEOOXOUMOCTU OEPEKHOTO OTHOIIECHHUS K HEW, COOTIOICHUS STUYECKUX
HOPM TIPU TIPOBEICHUN OMOJIOTUUECKHUX UCCIIETOBAHMI;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW IS TOBBIIICHUS YpPOBHA
AKOJIOTUYECKOUN KYJIbTYpBbI, 1Uisl GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MIOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIEACTBUN CBOEH JIEATEIIBHOCTH IO OTHOIICHUIO K OKPY>KAaKOIIEH cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHME U COOJNIIOJICHHE Mep NPOPUIAKTUKH
3a00sieBaHUM.

B cucreme cpeanero oOmiero oOpaszoBaHusi «buonorusi», uzydaemass Ha
0a30BOM YpOBHE, SBISIETCS O0S3aTE€NbHBIM YUEOHBIM MPEAMETOM, BXOMSIIUM B
COCTaB MpeaMeTHOI o0nacTu « EcTecTBeHHO-HAyUYHBbIE PEIMETHI.



Jyist u3ydenust OMooruu 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 Heziel10).



COILEPKXAHUE OBYYEHUA
10 KUIACC

Tema 1. buosiorusi kKak 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 UX OPraHU3AIUS.

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:

Tabmuier u cxembl: «OCHOBHBIC MPU3HAKU KU3HW», «YPOBHH OpraHU3allAN
KUBOU IPUPOIBDY.

Oo6opynoBanue: moaenb Moekyisl JJHK.

Tema 3. XumMu4eckuii COCTaB M CTPOCHHE KIETKH.

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 NpaKTHYeCKHE PadoThI:

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. ’KusHeaesiTeJIbHOCTb 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. Pa3MHOKeHHe 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 IpaKkTHYecKUe padoThl:

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. HacsiencTBEeHHOCTh M N3MEHYUBOCTH OPraHU3MOB.

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.
MonorubpuiHoe CKpeuMBaHue. 3aKOH €IuHO00pa3us THOpPUIIOB TEPBOIO
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 NpaKTHYEeCKHE 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 OHOTEXHOJIOTMH.

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.



JlaGopaTopHblie ¥ NpaKTHYecKUe padoThI:

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. DBoJIIOIHOHHASL 0MOJIOT 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
MPUCIIOCOOIEHUI Yy opraHu3MoB. ApoMop(h03bl U UAHOAJANITALIUH.

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 NIpakTHYecKUe padoThI:

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

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

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HN Ha 3emuie.

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 NIpakTHYecKUe padoThI:

[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. Oprann3mMsbl 4 OKpy:Kawiuas 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 1 3K0JIOTHYECKHE CUCTEMBbI.

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.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O
BHOJIOT'MN HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHUA

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) rpaskaaHCKOro BOCIIMTAHUSA:

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) IaTPMOTUYECKOI0 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) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

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 BOCIIUTAHMSI:

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 BocnuTaHus, (POPMHPOBAHMSA KYJILTYPbl 310POBbH H
IMOIMOHAJILHOIO 0JIarOnoJy4ns:

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 BOCIIMTAHUSA:

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 NMO3HAHMS:

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.

METAIIPEIMETHBIE 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 YHHBEPCAJTbHBIMHA yueOHbIMH NMO3HABATEIbLHBIMHI
AEeCTBUSIMM:

1) 0a30Bble JOoruvyeckue aecTBUSI:

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/ICJIbHbIC Cpe/acTBa TUTst 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 HCCIIeI0BaTEIbCKHE NeiiCTBUSA:

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 ¢ ungopmanmein:

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 YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMM:

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.

Ogy1aieHHe YHMBEPCAJIbHBIMH PeryJIsTHBHBIMH J1eHCTBUSMMU:

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) npuHsATHE ce0s M APYTrUX:

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 IINTAHUPOBAHHUE

10 KJIACC
Kosan4yectBo 4yacos DJIEKTPOHHBIE
HanMeHnoBanmue pa3aeoB U TeM nudpoBbie
Ne i/t P Konrpoianbusie | IlpakTnuecku (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThbI
pecypchl
bubnuoreka [JOK
I buonorns kax nayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBBIE CHCTEMEBI M KX OpraHU3aIlHs 1 bubmmorexa TTOK
P 1 https://m.edsoo.ru/7f41¢292
3 XHUMHUYECKUI COCTaB U CTPOCHHUE KICTKU 8 1 bubmmorexa TIOK
p https://m.edsoo.ru/7f41¢292
but6mmoreka [JOK
1
4 KM3HECATENBHOCTE KIICTKH 6 https://m.edsoo.ru/7141¢292
5 Pa3zMHOxeHNe 1 MTHAMBUAYAJIBbHOE PA3BUTHE 5 1 bu6mmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTh U I3BMEHUHUBOCTD 2 1 15 bu6mmoreka [IOK
OpTaHH3MOB ' https://m.edsoo.ru/7f41¢292
. Cenexuust opranu3mMoB. OCHOBBI 3 bubnuoreka [JOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [{JOK
P 1 1
8 C3CPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4




11 KIIACC

Kosnn4yectBo 4yacos DJIEKTPOHHBIE
HauMeHoBaHue pa3aesioB U TeM uu¢poBLIe
Ne i/m P KonTpoibHbI IIpakTHYeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThbI padoThI
pecypchbl
Bbu6mmoreka [JOK
1 1
IBOmOMORHAs OHoNOrHA ? https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEHME U pa3BUTHE )KU3HU Ha 9 1 0.5 bubnmoreka [JOK
3emute ' https://m.edsoo.ru/7f41cc74
3 Opra"usMel 1 OKpYIKaroIas cpeaa 5 1 bubnmorexa LOK
p py m pel https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4
Coo01recTBa ¥ DKOJIOTHYECKHUE CUCTEMBI 9 hits://m.edsoo ra/7f41 ce74
bu6mmoreka [IOK
1
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO HACOB I10O ITPOIT'PAMME 34 2 2.5







INOYPOYHOE INIAHUPOBAHMUE

10 KJIACC
KoaunvecTBo yacos JIEKTPOHHBIE
JlaTa
Ne undgposbie
Tema ypoka KoHTposbHbI IIpakTHyeckue | H3YUEHH
n/n Bcero o0pa3oBaTe/bHbIE
e padoThblI padoThI b
pecypchl
Bbub6morexa [JOK
1 buosiorust B cucteMe Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoabl MO3HAHUSA )KUBOU MTPUPOJIBL.
[IpakTuyeckas padora Ne 1
2 «Vcnonp30BaHre pa3IMYHBIX 1 0.5 bubmorexa HOK
P ' https://m.edso0.ru/863e¢6122
METOOB MPU U3YUYEHUU
OMOJIOTHYECKUX O0BEKTOBY
3 buonornueckue cucremsl, MpoLECChl | bubnuoreka [IOK
U UX U3Y4YECHUE https://m.edsoo.ru/863e6564
XuUMUYeCKUi cocTaB KiIeTku. Bona u bubmuoreka [JOK
4 1
MHUHEpAJIbHBIE COIIN https://m.edsoo.ru/863e674¢
bubmnoreka IIOK
5 b .C 0 1
G, TOCTAB 1 CTPOCITHE BEIIKOB https://m.edso0o.ru/863e6b72
depMeHThl — OMOJIOTHYECKHe
karanuzaTopsl. JlabopaTopHas paborta
6 No 1 «M3yuyeHne kaTaauTHYECKOM 1 0.5 bubmorexa [OK
B Y ’ https://m.eds00.ru/863e6b72
aKTUBHOCTU (pepMEHTOB (Ha mpuMepe
aMuIIa3bl WIK KaTanaas3bl)»
bubmnoreka IIOK
/ YraeBoAEL. JumH el ! https://m.edso00.ru/863e6870




bu6mmoreka [JOK

8 Hyxnentospie kucnotel. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u MeTobl U3y4EeHUS bubnnoreka [IOK
kietku. Knetounas teopus https://m.edsoo.ru/863e6e88
10 Knetka kak 1nienoctHas xuBas
cucrema
CtpoeHne 3yKapuOTHIECKOU KIIETKH.
JlabopaTtopHas padota Ne 2
«3ydyeHne cTpoeHUs KIETOK bubnmoreka [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTIpErapaTax u ux
OMHCaHHUE
bu6moreka [IOK
12 Obmen BemecTs utn MeTaboH3M https://m.edsoo.ru/863e766¢
bu6mmoreka [JOK
13 ®otocuiTes. XemocHnes https://m.edsoo0.ru/863e7c98
N bubmuoreka [JOK
14 DnepreTueckuii oomen https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KICTKHU. JleneHue
KkIeTku. Muros. JlabopaTopHas BuGmiorexa LIOK
15 pabota Ne 3 «Habmronenue Mutos3a B 0.5 hitps://m.edsoo r/863e7ded
KJIETKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKpOIIpErapaTax»
buocunTtes 6enka. Peakuus
16 MaTpU4HOro cuHTte3a. Tpancuaums- bubmmorexa [JOK
https://m.edsoo0.ru/863e796¢
OonocuHTe3 Oenka.
17 KontponbHas padoTa mo bubmuoreka [{OK




TeMeZ)))KI/IZ’»HeI[Cf{TCJIBHOCTB KIJICTKHU.»

https://m.edsoo.ru/863e796¢

Heknerounsie GhopMbl )KU3HH —

bu6mmoreka [JOK

18
BUPYCHI https://m.edsoo.ru/863e7540
Bbu6mmorexa [JOK
19 @OopMBI pa3MHOXKEHHSI OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢
bu6mmoreka [JOK
2 Meii
0 cHo3 https://m.edsoo.ru/863e7f4a
OO0pazoBaHue 1 pa3BUTHE MOJIOBBIX
KJ1eToK. OII010TBOPEHHE.
)1 JIaboparophas pabota Ne 4 0.5 bubnuoreka LIOK
«HM3ydenne cTpoeHUs MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax»
” NunuBunyanbHOE pa3BUTHE bubnuoreka [JOK
OPraHu3MOB https://m.edsoo.ru/863e8436
7 I'enetnka — Hayka o bubmuorexa [JOK
HAacJIEeJICTBEHHOCTHU U U3MEHUUBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACJIeI0BAHHUS
24 MPU3HAKOB. MOHOTHOpHUIHOE bubmorexa HOK
P ] pr https://m.eds00.ru/863e8878
CKpelIMBaHue
UrHOpUIHOE CKpelIBaHue. 3aKOH
25 feI%aBI/IIZ:I/IMOFO Hef():ne OBaHMS brbamorexa [TOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
26 ClemieHHOE HaclIeJOBaHue 0.5 bubmnoreka IIOK

npusHakoB. JlabopaTopHas paGora Ne
5 «3ydenue pe3ynpTaToB
MOHOTMOPHIHOTO U IUTHOPUIHOTO

https://m.edso00.1ru/863e8c60




CKpEeIIMBaHUA y Ip030(UIIBI HA
TOTOBBIX MUKpOIIpenapaTax»

7 I'enernka moma. HacinemoBanue 1 bubmnoreka 1IOK
NPU3HAKOB, CLEIUIEHHBIX C MMOJIOM https://m.edso00.1ru/863e8c60
N3menunBocTh. HenacnencrBeHHas
M3MEHYMBOCTb. JIabopaTopHas
pabota Ne 6. U3yuyenue bubnuorexa LIOK

28 . 1 0.5
MO (PUKAITMOHHOW U3MEHUYNBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOEHNE BapUAIIMOHHOTO Psijia U
BAPHUALIMOHHON KPUBOI»

HacnencTBenHast U3MEHYMBOCTD.

29 JlabopaTtopHas padota Ne 7. « Ananus 1 0.5 bubnunoreka [JOK
MyTanui y 1po30(uiibl Ha FOTOBBIX ' https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»

Bbu6morexa [JOK
30 r 1
cretHia gerosera https://m.edsoo.ru/863e8d78
PesepBubIil ypok. O600611eHNE IO
31 teme «HacnencTBeHHOCTD U 1
W3MEHYHBOCTH OPTaHU3MOBY»
Cenekius Kak HayKa U IpoLecC.
32 Mertoub! 1 OCTI/D}I](eHI/IH (I:)enek 15074 1 bubmmorexa [IOK
! . 8 B https://m.edsoo.ru/863e9214
pacTeHui U KUBOTHBIX

1 buorexHoiorus kak orpacib 1 bubnuoreka [JOK
IIPOU3BOACTBA https://m.edsoo.ru/863e¢9214

14 Hrorosas koHTpospHAs paboTa 3a | bubmuorexa [JOK
Kypc 10 knacca https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME




11 KIIACC

KonuyecTBo yacoB DJIEKTPOHHBIE
JlaTa
Ne undgposbie
Tema ypoka KoHTpobHBI IIpakTnyeckue | HU3Y'UeHH
n/n Bcero o0pa3oBaTe/bHbIE
e padoThI padoThI A
pecypcsbl
1 DBOJIIOLUS U METOBI €€ N3yUEHUS 1 bubmmorexa [JOK
t g y https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTHs npeacTaBIeHUI 1 bubmmoreka [IOK
00 3BOITIOIINHT https://m.edso0.1u/863¢9570
bubmnoreka 1JOK
3 M 1
HKPOIBOMIOIA https://m.edsoo.ru/863e9cle
[Tomynsiust Kak 3J1IeMeHTapHast
eAMHUIIA BUJA U SBOJOIIUH.
4 JII;60 I;TO HI;SI aGota JI\; 1 1 0.5 bubamorexa [OK
PATOPHAA p B ) https://m.eds00.ru/863e99¢6
«CpaBHEHUE BHUJIOB T10
MOP(}OIOrHYECKOMY KPUTEPUIO)
5 JIBroKy1me CUitbl (3J€MEeHTapHbIe | bubnunoreka [JOK
(hakTOpbI) IBOTIOIIHH https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
6 E i1 0TO 1
CTECTBEHHBII OTOOP 1 €ro dopmet https://m.edsoo.ru/863e9ed0
PesynbTaTel 3BOMIOLNN:
MIPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
7 BHU000pazoBanue. JlabopaTopHas 1 0.5 bubnmoreka [JOK
pabora Ne 2 «Omucanue ' https://m.eds0o.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpTaHu3Ma U €€
OTHOCHUTEJIILHOTO XapaKTepar»
8 Hanpasnenus u nytu 1 bubnnoreka [JOK




JKM3HHM Ha 3eMIICH

MaKpO3BOJIOIINN https://m.edsoo.ru/863e9cle
9 HeoOpaTtumocTs 3BoIOLNN
10 WcTopus xu3HU Ha 3emiie U METObI
€€ u3y4eHus
1 ['unoTessl MPOUCXO0XKAECHUS KUZHU bubnuoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 Pa3ButHe *u3HN Ha 3eMIie 110 3paM U bubnnorexa [JOK
nepuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl SBOJIIOINH
PacTUTENBHOTO U JKUBOTHOT'O MHUpA.
13 [IpakTiueckas pabora Ne 1 0.5 bubnuoreka [IOK
«3ydyeHrne NCKOTIaeMbIX OCTaTKOB ) https://m.edsoo.ru/863ea8bc
pacTeHui U KUBOTHBIX B
KOJUTEKLIUSX
14 CoBpeMeHHas cucrema bubnmoreka [JOK
OpraHU4YeCcKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJTIONHS YeTIOBEKA (aHTPOIIOTEHE3) bubmmorexa [JOK
H p https://m.edsoo.ru/863eac2c
16 JBwxynie cuibl ((hakTopsr) bubnnoreka [JOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH IBOJIOINH
YeJI0BEKa
13 YenoBeyeckue pacsl U IPUPOIHBIE bubnunoreka [JOK
ajanTaluy 4eJI0BEKa https://m.edsoo.ru/863eaea2
PezepaHblii ypok. O60011eHE 110
19 TeMe «BO3HHMKHOBEHUE U pa3BUTHE




20

DKoNoTHg Kak HayKa

Cpensl 0OUTaHUS U YKOJIOTHYECKUE

bu6mmoreka [JOK

21
(hakTopbl https://m.edsoo.ru/863eafec
AbunoTtnueckue GpakTopsl.
JlaboparopHas pabota Ne 3.
«Mopdomnorudeckre 0COOEHHOCTH
22 ACTEHHI U3 pa3HbIX MECT 0.5 bubmmorexa [JOK
P P ) https://m.edsoo0.ru/863eb10e
obutanus». JlabopaTopHas padora
Ne 4. «BnussHHE cBeTa Ha pOCT U
Pa3BUTHE YEPEHKOB KOJICYCa»
Bbu6mmorexa [JOK
23 buotnueckue gakro
MOTHIECKHE (aKTOpEI https://m.edsoo.ru/863eb348
DKOJIOrM4ecKne XapaKTepUCTUKU
nomysiuu. [Ipaktudeckast pabora
24 Ne 2 «IToacuér minoTHOCTH 0.5
MOMYJISIUM pa3HbIX BUJOB
pacTeHuin
’5 Coo0riecTBa OpraHu3MOB — bubnmoreka [JOK
OMOIIeHO3 https://m.edsoo.ru/863eb46a
2% DKOJIOTUYECKUE CHCTEMBI bubmuorexa [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTEeNU IKOCUCTEMBI.
27 DKOJIOTUYECKHE MHUPAMMUIBI bubmorexa [TOK
. PaMHBL. https://m.edsoo.ru/863eb5fa
CoiictBa 3x0cucteM. Cykueccus
28 [IpupogHbie F3KOCUCTEMBI
29 AHTPOIOTE€HHBIE SKOCUCTEMBI
30 buocdepa — rmobanbHas bubnuoreka LIOK

3KOCcHUCTEMA 3EMITU

https://m.edsoo.ru/863ebb5e




31 3aKOHOMEPHOCTH CYIIECTBOBAHMS 1 bubnuorexa [IOK
ounocdepnr https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B Onochepe 3emnu 1

13 CocymiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
Yen0BeYecTBa https://m.edsoo.ru/863ebale
PezepaHblil ypok. O6001eHNE TeMBbI

34 «Coo0111ecTBa M 9KOJIOTHYECKHE |
CUCTEMBI»

OBUIEE KOJIMYECTBO YACOB I10 14 )5

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






