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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpEJIEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJCPNKAHUS Y4yeOHOro MpeaMmera
«buonorusi»  coctaBuwiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEH, COolIepKaHUs, pe3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CPEIHETO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHY, €€ 3HAUCHUU B MTO3HAHUU KUBOW MPUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS UE€JIOBEUECKOTo oOImiecTBa. COrIacHO Ha3BaHHBIM TMOJIOXKEHHSM,
OTIpe/IeIIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHOJIOTUH U €€ CTPYKTYypa.

[IporpaMmMa 1o Ouosoruum Aa€T MpencTaBICHHE O ILeNax, 00 oOmen
cTpaTernd OOy4YeHHs, BOCIHTAaHWS W Pa3BUTHS OOYYAIOIIUXCS CpPEICTBAMHU
yueOHOro nmnpeamera «buonorus», oOmnpeaenser o005A3aTeIbHOE MPEAMETHOE
COJIep)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 pasjieinaM H  Temaw,
PEKOMEHIYEMYIO MOCIIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuala ¢ y4EToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 0O0pa30BaTEIbLHOTO
MpoIiecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

B mporpamme 1o OuoNoTMHM TakXKe YYUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIbLHOM
NeATEeTbHOCTH/Y4eOHBIX JEHCTBUM OOYYaIOIMIMXCA 1O OCBOCHHMIO COJCpIKAHUS
OHOJIOTMYECKOT0 00pa30BaHUSI.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
NPUHITMI TPEEMCTBEHHOCTH B H3YyYE€HHUU OWOJOTWH, Ojarojapss 4emy B Hel
MPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUMW, CBSI3aHHBIX C
(bopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pPEHUS,  LEHHOCTHBIX
OpUEHTAUMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYyXKalolled MpUpOIHOU cpene.
[ToaTomMy Hapsiy ¢ U3ydeHHEM OOIIEeOMOJOTHYECKMX TEOPUid, a TaKKe 3HAHUHU O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PaHTa M CYITHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJTYYCHHBIX 3HAHUHN B TTOBCEIHEBHOM KU3HM ISl PEIICHUS TPUKJIAAHBIX 3a/1a4, B
TOM 4YHCJE: TMPOQUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI UYETOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIETUPOBaHUS, 000CHOBaHUS IKOJIOTUYECKU
1eJIeCO00pa3HOro TMOBEACHUS B OKpY)KAIOIIeW NPUPOJHOW cpene, aHaau3a
BJIMSTHUST XO3SHUCTBEHHOW JAESITENFHOCTH YEJIOBEKAa Ha COCTOSHHUE MPHUPOJHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJICHUE BHUMAHUS K MPUKJIATHON HAMpaBICHHOCTH
yaeOHOro mpenmMera «bruoorusy MPOIUKTOBAHO HEOOXOIMMOCTBIO 00eCIeueHuUs



YCJIOBHM JUISl PELIEHUS] OJJHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOpasi mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonoruss Ha ypoBHE cpeaHero ooOmero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYyYHOW KapTHHE MHUpPa, paclIUpseT U 0000IIaeT 3HaHUS O KUBOHM MpHUpoje, €&
OTJIMYWTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3alUM U 3BOJIIOLUH, CO3TAET
yCJIOBHSI  JUIA: TO3HAHUS  3aKOHOB  JKUBOW  MPUPOIBI, (OPMHUPOBAHUS
(GyHKIMOHAIBLHOM TI'PaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKU3HH, HKOJOTUYECKOTO MBILUICHHS], IEHHOCTHOTO OTHOIIECHHUS K dKUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOIOTUS UMEET TAKXKe JIJISl PELICHHS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA, COLUAIM3ALMU
oOyuaronuxcs. M3ydyenne Ouonmoruu odecneynBaeT yciaoBHs Ui (POPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAllMOHHBIX W HH(POPMALIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJBTYypbl, COCOOCTBYET HMHTErpaluud OHOJOTMYECKUX 3HAHUU C
IPEICTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYEHUM y4eOHOro IMpeamMera
«buonorus» COCTaBUIM OCHOBY I ONpEIEIEHUs MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €r0 COJAEp)KaHUs, MPEACTaBICHHOTO B Mporpamme Io
OMOJIOTHH.

Ot60p coxepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3ULIMH KyJbTypoCOOOpPa3HOTO IMOAXO0Ja, B COOTBETCTBUU C
KOTOPBIM OO0y4aroIuecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUSA, 3HAYUMBIE ISt
dbopmupoBaHusi 00IIEH KYyJIbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEJICHUE
YeJIOBeKa B OKPYJKAOIIEH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUECKOM aesTenbHOCTH. Ocoboe MEecTo B 3TOH cucTeMe 3HAHWN
3aHMMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIy>KaT OCHOBOM 71l (POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPHEHTAIMSX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHHU3al[uu
OMOJIOrHYeCcKOro o0Opa3zoBaHUsl.

CTpyKkTypupoBaHHE cOAepX)aHUs Y4yeOHOro Marepuaja B MpOrpaMMe IO
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeameta «buoiorusy»
BBIJICJICHBI CIIETYIOUIUE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeTonabl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHu3m Kak



Oononornyeckas cuctemay, «CucreMa W MHOTOOOpaswe OpPraHUYECKOTO MHPaAy,
«IBOJIIOIMS AKUBOU MPUPOBD», « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTHY.

[lenp m3yueHuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOYYaIOIUMHUCS 3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS JUISl TPAMOTHBIX JIEUCTBUUA B OTHOIICHUU OOBEKTOB
YKUBOW MPUPOABI U PEUICHUSI PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JlocTrxeHnue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a30BoM
YPOBHE 00€CTIEUMBACTCS PEIICHUEM CSAYIONTUX 3a]1ay:

OCBOCHHE OOYYAIOITUMHUCS CHUCTEMbl 3HAHUU O OWOJOTHYECKHX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaX, CAyKalluX OCHOBOM
11 (OpMUPOBaHUS MPEICTABICHUN O €CTECTBEHHO-HAYUYHOW KapTHHE MHUpPA, O
METO/IaX HAYYHOT'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alliy, BBIJAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIUXCS TMO3HABATEIbHBIX, WHTEUICKTYalbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MpOIIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UIEH M MOIXOJ0B K W3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3allly;

CTAaHOBJICHHE y oOydaroumxcs oOmel KyJbTypbl, (YHKIHOHAIBHOU
IPAMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIIEHUBATh SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN W OMbBITA, MOJYYECHHBIX IPHU
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOydYarOMIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATCIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTAaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHISCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIBTYPbI, 1151 GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUW B TIOBCEAHEBHOM KU3HU TS
OLICHKU MOCJIEACTBUM CBOEH IEATEIBHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», u3ydaemas Ha
0a30BOM YpOBHE, SIBIISICTCS OOS3aTENIbHBIM YUEOHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUHBIE IPEIMETHI.



Jlst m3ydenusi OMoaoruu Ha 6a30BOM YPOBHE CPETHETO 00IIero 00pa3oBaHms
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMu, (puiiocopueit, ITUKON, SCTETUKON U MPABOM.
Ponp Ouonoruu B (HOpPMUPOBAHMHM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilaccupuKalus, MOJETUPOBaHUE, CTaTHUCTHYEeCKas o0padoTKa
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTobl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IMYHBIX METOAOB IpHU
W3YUYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

’Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3zHOOOpasue. YPOBHU OpraHu3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIM, MNOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IeHOTUYECKU ), OMOC(EepHBIA.

JdeMoHCTpauu:

Tabmuubl u cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMu4eckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPAJIbHBIX BeElIeCTB B kieTke. I[lommepxanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHCIOTBI — MOHOMEPHI OEITKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIMU OENKOB.



depmentsl — Ouonormdeckue Karaimm3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. Butamussbl.
OTnrunst epMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapuipl - (caxaposa, JaKTo3a) U ToJiMcaxapuiibl  (Kpaxmal, TJIMKOIeH,
HesuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlumunel: Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOoPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunnoBesie xkucnotrsl: JHK wu PHK. Hykineornasl — MoHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JTHK. Ctpoenue n pynknuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIUH.

[utonorus — Hayka o kietke. Kiietounas Teopus — nmpuMep B3aUMOICHCTBUS
ujel 1 PaKkToOB B HAYYHOM MMO3HAHUH. MeTO bl U3YUEHUs KIIETKH.

Knerka kak mnenoctHas xuBas cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyiel JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: DJyKapuoTUueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUs TMPOKapHOTUYECKON KieTku. KierouHas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOU H
IpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmatnueckas memOpana, e€ cBorictBa u ¢pyHkiuu. [{utomiasma u eé
opraHousibl. OgHomemOpannbie opradHoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBL.
[Ipoucxoxaenrne MUTOXOHIpUM u Tiactun. Bunel mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKUA: PUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. OyHKIUHA OPraHOU/I0B KJIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: sjaepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEMIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEKHBOU
npupojie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubr u cxembl: «llepuoamdeckass Tabnuia XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHre MOJIeKYJIbl BOJIb», «brocunTes 6enka», « CTpoeHue MOJIeKyJIbl OemKay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue MosekyJibl



AT®», «CtpoeHue 3yKapuOTUYECKOM KIETKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CtpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MNPOKAPUOTUUYECKOU KIIETKWY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJi IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie ¥ NpakTHYeCKUE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHass pabGota No 2. «M3ydyeHwe CTpoeHHs KIETOK pacTEHUMH,
JKUBOTHBIX U OaKTepuil MOJ MUKPOCKOIOM Ha TOTOBBIX MHUKpOIpenaparax M HX
OIHCAHUE.

Tema 4. ’/KusHe1eATeIbHOCTh KJIECTKH.

OOMeH BelIeCTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWISAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BEIIECTB U SHEPrUM B TMOHUMaHUU
MeTadom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHblid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (HOTOCUHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl HKU3HU
Ha 3emuie. BiausiHue ycioBuii cpeasl Ha (OTOCUHTE3 U CIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHHTE3UpYIole OakTepruu. 3HAYCHUE XEMOCHHTE3a JIIS
YKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro oOMeHa.
I'mukonmus. bpoxenue m ero Buabl. KucimopogHoe OKuUCIEHHE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBanue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHdpopmamus u JHK.
Peanuzanmsi reHetudeckoil uHopmanuu B KiIeTKe. | eHETHYECKUU KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Poib pubGocom B
OonocuHTe3e Oemnka.

Hexknerounsie ¢popmbl xu3HU — BUPYChl. ctopust oTkpeiTus Bupycos (/1. U.
WNBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIA BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc ummyHnoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpWIIIMS, peBepTaza W  uHTerpaza. lIpodunakruka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbnos, . N. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanusy, «Metadbomuzm», «MHUTOXOHAPUSY,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Dotocunrted», «Ctpoenue JHK»,
«Ctpoenre u (PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHUeCcKuil Koy,
«Bupyco», «bakrepunodarn», «Ctpoenre u xku3HeHHbM nuki Bupyca CIIN/da,
0aktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: monaenu-anunkanuu «Yasoenue IHK u Tpanckpumnuusy,
«buocunres 6enkay, «CTpoeHue KIeTKn», MoAelb cTpykTypsl JJHK.

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUK KiIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{utonoruuyeckue OCHOBBI PA3MHOXKEHHSI W  HWHIUBUAYAJIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpouecchl, MPOUCXOIAIINE HA
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[Iporpammupyemasi TuOEIb KJIETKH — aromnTo3.

@dopMbI pa3sMHOXKEHHSI OPTaHU3MOB: Oecroyioe U 1mosioBoe. Busl Oecronoro
Pa3MHOXXEHUS: JE€JIEHUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHHPOBAaHUE
OpPraHMW3MOB, €r0 3HAYEHNE JJIS CEJIEKIINH.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpoUCXOAIIME HA CTaAusiX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3Ha4YEeHUE Meno3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbIe kKese3bl: CEMEHHUKU U SUYHUKA. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX
KJIIETOK — TameT (CrnepMaro30oujl, SHMIEKJIeTKa) — CIepMaTOreHe3 U OBOIE€HE3.
OcoOeHHOCTH CTpOeHHUsl SUIEKIETOK M CHepMaTo30unoB. OIiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npobieHue, racTpysiius, opraHorene3. IloctamOpuonansHOE pazButHe. THIIBI
MOCTAIMOPHOHAIBHOTO PAa3BHUTHS: TpSAMOe, HempsiMoe (TMUMHOYHOE). BrmsHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOT'O PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINU Pa3BUTHUS.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «J/lemenue kneTku Oaktepuit», «CTpOe€HHE TIOJIOBBIX KIIETOKY,
«Crtpoenne xpomocoMbl», «Knertounwrii nmukin», «Pemnmukanus JHK», «Mwutosy,
«Metiosy, «IIpsMoe U HenpsiIMOe pa3BUTHE», «['aMeTOreHe3 y MIECKONMUTAIOIINUX U
4eIoBeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmMato30u sl
MJICKOIIUTAIOMIETOY, «SHIIeKIeTKa MieKonuTarouero», «KapuokuHes B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJeb-anIuiukanus «JleeHue KIETKW», MOJENb
JIHK, Mmonenb meTadazHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmiomeHume muTO3a B KJIETKAaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax».

JlabopatopHas pabora Ne 4. «/3ydeHue CTpOEHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxy».

Tema 6. HacsiencTBeHHOCTh M K3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. Victopus pa3BUTHA T€HETUKU. Posib uTomorun
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4EHBIX B Ppa3BUTHE TCHETHKU. METONbl TEHETUKH (THOPHI0IOTHICCKHM,
IUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCKhil). (OCHOBHBbIE T'€HETHYECKUE
noHsATHsA. [ eHeTnyeckasi CHMBOJIMKA, UCTIONb3yEMasl B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . MeHnaenem.
MonoruOpuiHOe CKpellMBaHWEe. 3aKOH €JIUMHO0-00pa3usi THOPHIOB IEPBOTO
nokoyieHusA. IlpaBuno JOMHUHMpPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [10JHOE U HENMOJTHOE TIOMUHUPOBAHUE.

JurubpuaHoe  CKpenIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeJOBaHUS
npu3HakoB.  lluToreHeTnueckrue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upytolee ckpeumpanme. Mcnoap30BaHue aHAIM3UPYIOIIETO CKPEIIMBaHUS
JUJISL OTIPEICJICHHS] TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pabora T. Moprana 1o
CUEIUICHHOMY HACJIEOBAaHUIO TeHOB. HapylieHue cueruieHus reHOB B pe3yJibTaTe
KPOCCUHITOBEpA.

XpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCcKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mmojia. AyTOCOMBI U TOJOBBIC
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHbie OpraHusmbl. HacienoBaHue
MIPU3HAKOB, CIIETJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbI ”3MEHYMBOCTH: HEHACIIEACTBEHHAS! M HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIMMOHHON N3MEHUYMBOCTH. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakuuun npuszHaka. KonuuecTBeHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCTBa MOAU(PUKAIIMOHHON N3MEHUYHNBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuMBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTallMOHHasi U3MEHUYUBOCTh. Kitaccudukaius MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U NMPUYMHBI MyTaluii. MyTareHHble (paKkTOphI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclencTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHUCCKNM, OJIM3HEI[OBBIM, IIMTOTCHETHUCCKHI, OMOXMMHYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE TreHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIE3HU C HACJIEJCTBEHHOU MpPeapacroio)KeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W TreHepaTuBHble MyTanuu. CTBOJOBBIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a KU3HH, TUATHOCTUKHU, TPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUEHUE MEIUIIMHCKOMN
TCHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JlemoHcTpanum:

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

Tabmuiet u cxembl:  «MOHOTHOpPHIHOE  CKpeIIMBAaHWE H  €ro
[UTOTCHETUYECKAsd OCHOBa», «3aKOH PACHICIUICHUS W €ro IHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIUBaHUEY,
«lluTonornyeckre  OCHOBBI  JUTHOPUIHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «l'€HeTHYecKue KapTbl paCTEHUM,
JKMBOTHBIX WU 4eJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJEAOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukarmonHas HW3MEHYUBOCTHY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpymm KpoBu», « MyTarimoHHas ”3AMEHUYHNBOCTHY.

O6opynoBanue: Mojaenu-ammInkamun «MOHOTHOPUIHOE CKpEIIUBAHUE,
«Hemonmunoe momuuupoBanue», «Jurubpumnoe ckpemmBanuey, «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOM.

JlabopaTtopHblie U npakTHYecKHe padoThI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIUBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKpPOIIpenapaTax.

JlabopaTtopHnas pabora Ne 6. «M3yueHne MoauUKAIIMOHHON N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALIMOHHOU KPUBOMY.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quiibl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocraBieHHME U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka U IpoLecC. 3apOXKIEHUE CEIEKUUU U JTOMECTHKALUS.
Yuyenue H. UW. BaBunmoBa 0 1eHTpaXx MNPOUCXOXKIACHUS H MHOrooOpasus
KYJBTYPHBIX pacTeHuM. LIeHTpbI NPOUCXOXKAECHUSA JOMAIIHUX KUBOTHBIX. Copr,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METOIbI CeIeKIUU. MaccoBbIi U MHAUBUAYAJIbHBII OTOOPHI B
CEJICKLIMM PACTEHMM M JKMBOTHBIX. OLEeHKa 3KcTepbepa. bBIM3KopoACTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnas rubpummzanuss u e€ ycnexu. VICcKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE TOJIMIUIOUJIOB. JIOCTMI)KEHMsSI CEINEeKUUU pAaCTeHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

bHOTeXHOJIOTHA KaK OTpaciib IPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
uHKeHepus. Kilerounble KyJabTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTECHHM.
KJiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dTtudeckue  mpoosmembl. MO  —  reHeTruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HMBaHOB.

Tabmuiel u cxeMbl: kKapta «LIeHTpbl NPOMCXOXKACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopojbl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0bekThl OWOTEexHOMOTHMY, «KileTouHbIEe KYyIbTypHl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOJO0B U KOPHEIJION0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS.



JlabopaTtopHble M mpakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbl U JOCTHXKEHHUSI CEJEKIHMH PAacTeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  YyYaCTOK, B TEIUIMYHOE XO3AHCTBO, JaOOPaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBosrOMOHHAsT OMOJIOT M.

[IpeAnocbUIKM BO3HUKHOBEHHUS 3BOJIIOIMOHHON TEOPUHU. BOIIOIMOHHAS
TeopHst U €€ MeCTO B OMOJIOrMU. BiusiHue 3BOJIIOLIMOHHON TEOPUM HA pa3BUTHE
OHMOJIOTUU U APYTHX HAYK.

CBuzerensctBa  3BOONUU. [lameoHTONOrMYECKHE:  ITOCIIEI0BATEIbHOCTD
NOSIBJICHUS BHUJOB B MaJICOHTOJIOIMUYECKON JIETONMMCH, NEPEXOJHbIE (DOPMBIL.
buoreorpadguyeckue: cxocTBO U paznuune GayH u GJaop MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IMYMsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKHX MyTeH y BCEX
OpraHU3MOB.

OomonnoHHass Teopus Y. Jlapeuna. IIpeanochUlkM  BO3HUKHOBEHUS
JnapBUHM3MaA. J[BWKyIIME CHUJIbI 3BOJIOUMU BUIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONpPEAECNEHHAs M3MEHUYUBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bosouu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkpoaBosonus. [lomynsnus kak eAMHUIA BUAA U SBOJTIOLUU.

JBrokymume cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTallMOHHbIN
npouecc M KOMOMHATHBHAs WM3MEHUYUBOCTH. [lOMyNsLMOHHBIE BOJHBI U Jpeid
reHoB. M30y1us 1 MUrpanusi.

EcrtecTBeHHbIII 0TOOp — HamnpaBisgiomuil Qgakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OpPraHU3MOB KakK pe3ynbTar 3Bodonuu. [lpumeps
MPUCTIOCOOJICHU Y OpraHu3MOB. ApoMop(h03bl U UIUO-aTaNTAIIHH.

Bun wu  BumooGpazoBanue. Kputepun Buzma. OcHOBHbBIE  (POpMBI
BUJ1I000pa30BaHus: Teorpaduueckoe, IKOJI0THIeCKoe.

Makpossomonust.  Popmbl  3BOTIOUMU:  GuUIETUYECKAs, JAUBEPreHTHasd,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IporucxoxaeHne OT HeClEeUHATM3UPOBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anusa. AJanTuBHas paguarus.

JdeMoHCTpanuu:



[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuibl u cxembl: «Pa3BruTHe OpraHmueckoro Mupa Ha 3emiey, «3apoabITu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyliectBoBaHue», «EctecTBeHHBI 0TOOPY», «MHOroobpasmue COpToB pacTEHUI»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmum»,  «MyTanoHnHas
U3MEHYHUBOCTE», «Apomopdo3sy, «Umnoamantamum», «OOImas aereHepanusy,
«/IBmKymme cunbl dBomonun», «Kapra-cxema wapmipyTta mnyrtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEe», « IKOJIOTMUYECKOE BUI000pa30BaAHHE.

OO6opynoBaHue: KOJUICKIIMS HACEKOMBIX C Pa3IMUHBIMU TUIAMH OKPAaCKH,
Ha0oOp IUIOOB M CeMsiH, KoyuieKus «lIpumepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJIENIb «OCHOBHBIC HAIIPABJICHUS BOJIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoOBHOrO0 MO3ra IO3BOHOYHBIX).

buoreorpadguueckass kapra wMupa, KoJieKiusi «DOpMbI COXPaHHOCTH
HMCKOINAeMbIX JKMBOTHBIX M pacTeHUi», Mojaenb anmukanus «llepekpéct
XpOMOCOM», BIIaxHble npenapatbl «Pa3Butue Hacekomoro», «Pa3Butne
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTarud (GOpMbI KPbUILEB U
OKpPACKH TeJa).

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHIOB 1O MOP(}OIOTHUECKOMY
KPUTEPHUIO.

JlaGoparopHas pabora Ne 2. «Onucanue mpucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE *KU3HHU Ha 3emuie.

JloHay4yHbIE TIPEACTABICHHUS O 3apOXKICHUM XKWU3HU. HaydHble TUIIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCHEPUMEHTATIBHOE TTOATBEPKACHUE XUMUUECKOW IBOMIOIMA. HavanbHbie 3Tamsbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKM W HX SBOJIIOLMSL.
®opMUpPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emiie 1o 3pam u nepuogaM. Karapxein. Apxeiickas u
npoTepo3oiickas dpel. llanmeosoiickas spa u €€ TepuoAbl: KEMOPHUMCKUM,
OPAOBUKCKHUH, CHLITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickags »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTMYECKHX mnpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHupa. ApoMopdo3bl y pacTeHUd u
XKUBOTHBIX. [losIBIIEHME, paclBET ¥ BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucreMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. (OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

OBOJIOLHNS YeOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeactaBieHuil o
IPOUCXOXKJIEHUH YeloBeKka. Meroabsl HM3ydeHHs aHTpornoreHesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymme  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 KHU3HH,
W3rOTOBIICHUE OPYAUI Tpyda, MBIIUIEHHE, PEYb.

OCHOBHBIE CTa UM U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek mnpsaMoxoasmui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHbld. Haxonku HCKOmaeMmbIX OCTAaTKOB, BpEMs CYILIECTBOBaHMs, 00JacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPOINEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHASs),  MOHTOJOUIHAs
(a3maTcko-aMepukaHcKkasi).  YUepTel  MpPUCHOCOOJEHHOCTH  MpEeACTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kpurtuka pacusma.

JlemoHcTpanum:

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

Tabmuipel 1 cxembl: «Bo3nukHOBeHHMe CoOJHEUHON cHCTEMEBI», «Pa3ButHe
opraHudeckoro Mupa», «PacturenpHas kineTtka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHasi CHUCTEMa OpPraHUYECKOrOo MHUPAY,
«CpaBHEHHE aHATOMHMUYECKHX 4YepT CTPOCHHUS 4YelIOBEKa U YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKUX  HAXOAOK  MPEIKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moan», «peBHue moanm», «llepBbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKrue pach».

O6opynoBanue:  Myisiku — «[Ipoucxoxkaenne — denoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJAEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300paKeHUs] KaMEHHBIX OpYAHMM MEepBOOBITHOIO YeJOBEeKa (KaMHH-YOMIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYecKas Talnuia, KouieKuus «DopMel
COXPaHHOCTH UCKOIAEMbIX >KMBOTHBIX M PACTECHUIY.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

[Ipaktrueckast padota Ne 1. «M3yueHue MCKoOmaeMpIXx OCTATKOB PACTECHUU U
YKUBOTHBIX B KOJUIEKIIUSX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUHA. MeToabl SKOJIOTHYECKUX
UCCIIEOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanus skonorudeckux (HakTOpOB:
abnoTtuyeckue, OWMOTHYECKHE U AaHTPOIOTreHHble. JIeHCTBHE HKOJOTUYECKHUX
(bakTOpOB Ha OPTaHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnennsi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyaJiu3M, KOMMEHCAJINU3M (KBapTHUPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEUTpaiu3M. 3HAue€HHWE OWMOTHYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHMS
OpPTraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK nomyjsiuuu. OCHOBHBIE ITOKA3aTENH
NOMYJISIMU: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISILUN U €€ peryssus.

JdeMoHCTpanuu:

[Toptpetsl: A. I'ym6onbar, K. ®@. Pynbe, O. I'ekkensb.

Tabnunpl u cxembl: kapTa «I[Ipuponnsie 30Hb1 3emun», «Cpeapl oOUTaHUA
Opranu3moBy», «®Portonepuoausmy», «llomymauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJISAUUUA UHPY30puu-Ty penbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKUE padoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruyeckne 0COOEHHOCTH PAaCTEHUN U3
pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas padborta Ne 4. «BrnusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISAIUNA Pa3HBIX BUIOB
PaCTEHHID.

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiecTBO OpraHu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MpPOCTpaHCTBEHHAsA, Tpoduueckass (mumeBas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTeme W
ouoreoneHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYLIEHTHI,



KOHCYMEHTBI, PeAYIeHThl. KpyroBOpoT BEMIECTB U MOTOK HEPTUU B IKOCHUCTEME.
Tpoduueckne (muimeBble) YPOBHH OKOCHUCTEMBI. [luimeBpie 1M W CETH.
OcHOBHbBIE MOKa3aTeNM HKOCHUCTEMBI: OmoMacca, MNPOIYKIHSA. IKOJIOTUYECKHUE
nupamMujibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTD, CAMOPETYJIALHMS, pa3BuTue. CyKieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMbI 03EP U PEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECA.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasznooOpaszue kak QakTtop ycToluMBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiibl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMocdepbl Kak
rJI00aJIbHOM JKOCHCTEMBI. J{MHaMHuecKoe paBHOBECHME W oOOpaTHas CBs3b B
ouocdepe.

KpyTroBOpOTHI BEMIeCTB W OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTIepo/a,
azota). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emian. AHTPONOreHHbIE H3MEHEHU B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyliiecTBOBaHUE MIPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pasus Kak OCHOBA yCTOMUYMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJICHUS TMPUPOJHBIMU pEecypcaMH M HX HCHoJib30BaHue. JlocTxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JleMmoHCTpanuu:

[Toptpetsrl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnuiel u cxembl: «llumeBsle nenn», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOrmiecTBa», «llenmu nuranusy, «IKoJoTHUYECKass TUPAMHUIAY,
«buocdepa u yenoBek», «IKOcUCTEMA MHUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOIIOIEHHbIE  BO3JACWCTBUSA HaA IIpUpody», «DBaxueWmme UCTOYHUKHU
3arps3HCHMS] BO3JIyXa W TPYHTOBBIX BOa», «[louBa — BakHEHIIasl COCTaBIIAIOMIAS
ouochepr», «DakTopsl Aerpaganuu mouBy, «llapHukoBeiil dhdexT, «DakTopsl
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouochepb»,
«Pacmipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpOAe».

O6opynoBanue: Mojaelb-anmukanus « Tunudable OMOIIEHO3bI», TepOapuit
«PacturenbHBIe COOOIECTBAY, KOUICKINH «bHoneHo3», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIMCTBEHHBIX  KYJIBTYp», TepOapuu W KOJUJICKIIMM PACTECHUH W
JKUBOTHBIX, MPUHAICKAIINE K PA3HBIM JKOJOTHYSCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnasa knura Poccuiickoii ®enepauuu, H300paXeHUs OXPAHSIEMBIX BHJIOB
PaCTEeHUN U )KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS
HPOI'PAMMBI 10O BUOJIOI'MU HA BA30OBOM YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacho ®I'OC COO, ycraHaBiaMBaKOTCd TpPeOOBaHUSA K peE3yJibTaTam
OCBOCHHMS  OOYy4alOIMIMMHUCS TPOTrpaMM  CpedHero oOmiero  oOpa3oBaHUA:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpyKType JIMYHOCTHBIX PE3yIbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
IpaXXJaHCKOM MUJECHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH
U CaMOOINPENENICHHUI0, HajJu4yhe MOTHUBaUM K  OOy4YeHHI0  OHOJIOTruH,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUUECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JESATEIPHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHus, HAIUYUE HSKOJOTUYECKOTO TMPAaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIENIU U CTPOUTH KUZHEHHBIC TUTAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MpeaMeTa «bHOOrus» JOCTUTAKOTCA B
CAMHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PpA3BUTUS BHYTPEHHEHM TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBAXXEHHUSI K 3aKOHY WM ITPAaBOMOPSAKY, YEIIOBEKY TPyJa U CTApLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACIEIUI0 U
TpaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, nTpupoae u
OKPY’KarolIEn Cpee.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHS YyueOHoro mpenmera «buomorus
JIOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHOW BHYTPEHHEW TO3WIIMENH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMW, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLECCE PEeaTn3alli OCHOBHBIX HAIPaBJICHUH
BOCIUTATEJILHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENIbHBIX 3a/1ay, BBITOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYUTHIBATh B CBOUX JECUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TMO3HABATEIBLHBIX U MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEJIBHOTO
OTHONIIEHUS! K MHEHHUIO OINMOHEHTOB IMpHU OOCYXICHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JIEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOMU HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE H
pa3BuTHE OMOJIOTMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaenHas yoexxaEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0O U MPUHUMATh OCO3HAHHBIE peIICHUS,
OPUEHTHUPYSCh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM MKHU3HU B COOTBETCTBUM C
TpaauusMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIIECHU;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3/IEUCTBUSA KUBOI MPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢usnyeckoro BOCNUTAHUA, POPMHUPOBAHUS KYJILTYPbI 310POBbSI U
IMOIUOHAIBHOIO 0J1ATONOJTyYHS:

NOHMMaHHWE U pealu3alus 3J0pOBOro U 0e30macHoro oopasza >KU3HU
(310poBOE  TUTaHUE, COOJIIOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IICHHOCTH TIPaBUJ HMHIWBUIYATFHOTO W  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHUE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOTOJIs, HAPKOTUKOB, KYpEHUSs);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AKTUBHOW JEATEIHPHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHUIIMMPOBATH, TIAHUPOBATH U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKYIO IESITEIbHOCTD;

MHTEpEC K pa3InyHbIM cepam NnpodhecCuOHATbHOU JeATEIbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealu30BbIBATH
COOCTBEHHbIE KMU3HEHHbIE TUIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHHE K NPHUPOJAE KaK HCTOYHHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHHS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYphbl: MPHUOOPETEHHE OmbITa
IUTAHUPOBAHMUS TOCTYNIKOB M OIICHKM WX BO3MOXKHBIX TIOCIEACTBUN 7St
OKPY’KArOWIEN CPEBI;

OCO3HaHHWE TI00aTBHOTO XapakTepa 3KOJIOIMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YyMEHHsI TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJl  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAaxX, OXpaHy BHUJIOB,
AKOCHUCTEM, Orochephl);



AKTUBHOE  HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYN aOIIEH
MPUPOHON Cpelle, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHUUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOUN JIESITEIbHOCTH 3KOJIOTMYECKOMN
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JUajore
KYJBTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/JICHCTBUS MEXK/TY JIFOJbMH W MIO3HAHUS MUPA;

MOHMMAaHUE cheruduKd OHOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJid B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpEACTaBICHUS] 00 OKPYXaIoIeM MHPE KaKk O €JIMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJIOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIMIIMHBI, CO3/IaHUE TMEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOOIeM U
oOecrieueHusT  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydarommxcs, GopMHpPyEMOi
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOIMIEro MUpPA M MPOUCXOAAIINX B HEM M3MEHEHU,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIOUYEHHS HAa OCHOBE HAayyHbIX (DaKTOB
UMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYUYEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUX;

OCO3HAHUE LIEHHOCTH HAYYHON ESTEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO U UCCIIEIOBATEIBCKYIO I€TEIbHOCTh MHIUBUIYaJIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUM MO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3ysibTaThl OCBOEHUS yueOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOUIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOUUe
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHeHUu(PHUKYy METOIOB TO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SIBJICHHE, MPOILIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HAONMIOJIEHWe,  HM3MEpPEHHE, JKCIEPUMEHT W JAPYIHX),
yHUBEpCalbHble Yy4yeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsTUBHBIC), o0ecreunBaroIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalolUXCsi, CIIOCOOHOCTh
o0y4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHMS W  YHUBEpCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHUKE.

MertanpeameTHble pe3yibTaTbl OCBOEHHSI IMPOTPAMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEpPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a3oBble JJorMYecKue JAeiicTBUA:

CaMOCTOSITENIbHO  (OPMYyJIHpPOBaTh U aKTyaJlM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3za, cuHTE3a, CpaBHEHMS, Ki1acCU(pUKaIIUKU, 000OIICHUS), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIIMBATH
CBSI3U C IPYTUMHU MOHSITUSAMM);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Il 00bsICHEHUS! (DAKTOB U SBJIICHUM
KUBOM MPUPOIBI;

CTPOUTH JIOTMYECKHE pPACCYKIAEHUS (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEUMS] B PAacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBObI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOrMYECKHX OOBEKTax, a



TaKK€  MNPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3jMUYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaTeiBaTh IUIaH pEIICHUA MPOOJIEMBbI ¢ YYETOM aHaan3a HUMEIOIIUXCS
MaTepUajIbHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B AESITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCTIEICTBUN ACSITEIbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH )KU3HEHHBIX IIPOOJIEM.

2) 0a30BBIE HCCJIEI0BATEILCKHE JeHCTBUA:

BJIAJI€Th HABBIKAMH Y4E€OHO-HCCIIEOBATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 33]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0OB O3HAHUS;

UCTIONB30BaTh pPAa3jHyYHbIe BUABI JEATEIBHOCTH TO TMOJYYCHHIO HOBOTO
3HAHWS, €ro WHTEPIpETalUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPU CO3JaHUH YI€OHBIX M COIMABHBIX TPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMH U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOM
TESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUNOTE3Yy €€ pelIeHHs,, HaXOAWTh apryMEHThl i J10Ka3aTelbCTBa
CBOMX YTBEp)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE peEHIeHHs 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYUIECTBJIATh LIEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yYMETh TMEPEHOCUTh 3HAaHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO o0jacTu
KU3HEICSATEIIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEU, TpeUIaraTh OPUTHHAIBHBIC TOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

3) padora ¢ ungopmaunmei:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-IOMYJISIPHOM suTeparype, OHOJOTHYECKUX CJIOBapsiX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUISCKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIHUPOBATh 3aNPOCHl U MPUMEHATH PA3JTHYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOUMOM Il BBITIOJHEHUSI YUEOHBIX
3ajay;

mpUOOpEeTaTh OIBIT KCIOJIB30BAHUS HWH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (GOpMy  MPEACTABICHUS
ounosiornyeckoi nHGopmaruu (CXembl, rpaduKy, TdarpaMMbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONb30BaTh HAYYHBIA S3BIK B KadecTBe CpeACTBa mpu pabdoTe ¢
Ouonornyecko HHPOpMaALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOPMYJIbI, ab0OpeBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMWATHl  WHOOpMAaIH,
nH(OPMAIMOHHOM 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH e CTBUSIMU:

1) o01ienue:

OCYIIECTBJIATH KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEILHO BBHITIOJHEHUS TMpeJiaraeéMomn
3aJlay, YUYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIIUNA JAPYTHUX yYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJIbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS JIPYTUX JIFOJEH, MPOSBIIATh YBAKUTEIHLHOES OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MOHUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IPH pelIeHUU OUOJIOTHUYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a/1a4u;

BBIOMPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHH C y4€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh L€  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBHUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pEe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4y€CTBO CBOEr0 BKJAJa WU KaXJOTO yYaCTHUKA KOMAaHJIbl B
OOIIMiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TOBEACHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIMATHBHBIM.

OBJaieHre YHMBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIsl BBISBICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU LIEJIEBBIE U CMBICIOBBIE
YCTaHOBKHM B CBOMX ACHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATh IO3HABATEIIBHYIO JESATEIbHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUJIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOIITUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH 1 MPEAOUYTCHUI;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CocOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOH SPYIUINH B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBILIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMHM  IO3HABATEJIbHOM  pedJeKkcud KaKk  OCO3HaHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUI, MCMOJIb30BaTh NPUEMBI peduieKCUM JIsi OIEHKH CUTYalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKUM M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



NPUHUMATh MOTHBBI W apryMEHThl APYrMX IIpU AaHAINU3E pEe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHsATHE ce0SA U APYTrUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI U apryMEHThl JPYIMX IpU AaHAJIU3€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IPABO APYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOrO YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHbie pe3ynbTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT criequpuyeckue s yueOHoro npeamera « buomorusp»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, MHTEPIIPETAILIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHUIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUU B PAa3MYHBIX YUEOHBIX CHUTYaIUsAX, & TAKKE B PEaTbHBIX
KU3HCHHBIX CUTyaIlUsiX, CBSA3aHHBIX ¢ Ouojoruedd. B mporpamme mnpeameTHbIe
pe3ynbTaThl MPEACTABICHBI IO T0JIaM 00YUYEHUSI.

[IpenMeTHbIe pe3yabTaThl OCBOEHHUs ydeOHoro mpeamera «buomnorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

Cc(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX Y4YEHBIX-OMOJIOITOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PaCKpbIBATh COJIEpkKAHUE OWOJOTHYECKUX TEPMUHOB M TOHSTHH:
JKW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0oOMEeH BeEIIeCTB U MpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyJssiius), YpOBHEBasi OpraHu3alisl )KUBbIX CHUCTEM,
CaMOBOCIIPOU3BeIeHUE (PEnpPOAYKIIHSI), HACIEICTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3yaraThb OWOJIOTMYECKHe TEOopuHu (KJIETOYHas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 LEeHTpax MHOrooOpasus u
MPOUCXOXKJCHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensTh TpaHUIlbI
WX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUHU: HAOIIOIEHUE U
OMMCAHHWE YKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXy HCCIECTyEeMbIMH BEIMUYMHAMU, OOBSICHEHHE TMOTYYEHHBIX



pE3yIbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA W 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEIECTB M MPEBPALICHUs] 3HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJIBHOIO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHE3);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKpPYaIOIKX JI0JEeH, COOI0IEHUS HOPM IPaMOTHOIO MOBEACHUS B OKPYXKaroIen
OPUPOJHON cpene, NMOHUMAaHUE HEOOXOJUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouosorun U OMOTEXHOJIOTUA  JUIsI  PAlMOHAIBLHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE TE€HETUYECKHME 3aJadyd Ha MOHO- U
JUTHOpPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HACleI0BaHUEe, COCTaBIIATh CXEMbI
MOHOTHOPHU/IHOTO CKpEIIMBAaHMsI JIJIsl Mpe/CKa3aHUsl HAacJIEJOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHBIE M TpPaKTUYECKHUE pabdOThl, COOMIOAThH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKH OLEHUBaTh W HHTEPIPETUPOBATH HHOOPMALIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMalLMU, HAYYHO-IOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIUHE, OMOTEXHOJIOTUK;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOLICHMS,
00001mass 6nosornueckyro HHGOPMAINIO U3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
UCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buosnorus» ¢ 11
Kjlacce NOJIKHBI OTPaKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAaHUS ECTECTBEHHbIX HAayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAay4YHOM KapTHHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWUOJIOTUH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIMA:
BUJI, TIOMYJIALNSA, TeHO(DOHA, SBOMIONMS, ABIKYIIHNE CUIIbI ((DaKTOPbI) IBOJIOLUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTHYECKUE (PAKTOPHI,



HKOCHCTEMA, MPOIAYLEHTbI, KOHCYMEHTBI, pEAyLEHThl, LeNu I[HUTaHus,
AKOJIOTHYECKas pamua, OnoreoleHos, onocdepa;

yMEHHE u3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogasimeBoro cxonactBa K. M. bapa, depegoBaHusi TJaBHBIX HaIpaBiICHUN U
nyTteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TTPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUHU: HAOJI0/IEHHUE U
OMKMCAHHUE MKUBBIX CHUCTEM, IPOLIECCOB W SIBICHUM, OpraHu3ais U IMpPOBEACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOIyYEHHBIX
pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TOHATHUN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYLIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALXNA, TMPOAYLEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
W3MEHYMBOCTU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCHOCOOIEHHOCTH
OpPraHHU3MOB, JEHCTBUS SKOJOIMUECKHX (DAaKTOPOB Ha OPraHU3Mbl, IEpeHoca
BEUIECTB U IIOTOKAa 3HEPIUU B DKOCHUCTEMAaX, AHTPONOICHHBIX H3MEHEHUU B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB U OHUOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJISl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXAIOIUX JOJEH, COOI0IEHN HOPM IPaMOTHOIO MOBEACHHS B OKpYKaroLen
OPUPOAHON cpele, MOHUMaHUE HEOOXOIMMOCTH HCIOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOAOIOJIb30BAHNUS;

YMEHHE pellaTh 3JEMEHTapHbIe OMOJIOTHYECKUE 3a/1ay, COCTABISATh CXEMbI
NEepPeHOCca BEIIECTB U SHEPTUH B dKOocHCcTeMax (LENU MUTaHus);

YMEHHUE BBINOJIHATh JTA0OpATOPHbIE M TpaKTUYECKue padoThl, COOMIOATH
npaBuiia Mpy padboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OIICHUBATh ¥ HWHTEPHPETUPOBATH HMH(POPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKIIOYAIONIYI0 [ICEBJOHAYYHbIE 3HAHMUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIMU, HAYYHO-TTOMYJISIPHbIC
MaTepuasbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYO MO3UIHUIO;

YMEHHE CO3[aBaTh COOCTBEHHBbIE IHCHMEHHbIE M YCTHbIE COOOIIECHHUS,
00001mast 6noIorHUecKyr0 HHGOPMAIUIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB ¥ TEM nmudpoBbIe
Ne o/ P Kontpoabnsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcbl
bub OK
buonorus kak Hayka 2 0.5 nommoreka Il
https://m.edsoo.ru/7f41¢c292
bubnuoreka [IOK
JKuBble CUCTEMBI U MX OpraHu3aIus 1
https://m.edsoo.ru/7f41¢c292
XUMHYECKHH COCTaB M CTPOCHHE KIIETKH 8 1 bubmmorexa LOK
P https://m.edsoo.ru/7f41¢c292
JKusnenesTeIbHOCTh KIIETKH 6 bubmmorexa LIOK
A https://m.edsoo.ru/7f41¢c292
PazMHOXeHUE 1 HTHANBUAYATEHOE Pa3BUTHE 5 | bu6nmorexa LIOK
OpPraHu3MoB https://m.edsoo.ru/7f41c292
HaciaencTBeHHOCTh M U3MEHUYHUBOCTD 2 15 bubmmoteka IIOK
OpraHU3MOB ’ https://m.edsoo.ru/7f41c292
Cenekiust opranu3mMoB. OCHOBBI 3 bubmuorexa [IOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bu6nmorexa LIOK
PesepBHOE Bpems 1
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoaudecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHHeE pa3aeiioB H TeM nudpoBLIe
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
bubnunoreka LIOK
1 9 o 1
BOJHOTHONHAL DHOIOTIA ? https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0.5 Bbu6mmoteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpY’Kalollas cpeaa 5 1 bubmorexa HOK
P Py B pea https://m.edsoo.ru/7f41cc74
b K
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 nosmotexa O
https://m.edsoo.ru/7f41cc74
b K
5 PesepBHOE Bpems 2 nomotexa O
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsbl
bu6mmoreka [IOK
1 buoiiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
bu6mmoreka [IOK
2 «/cnonb3oBaHue pa3INUHbIX 1 0.5
https://m.edso00.ru/863e6122
METOJIOB MPHU U3YUECHUHU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue cuctemsl, IPOLIECCHI | bubnnoreka [JOK
U UX U3y4ECHUE https://m.edsoo.ru/863e6564
4 XuMHuecKkui coctaB KiaeTku. Bona u | bubmuoreka [JOK
MHHEpAJIbHBIE COIU https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. CoctaB u cTpoeHue 0eIKoB 1
P https://m.edsoo.ru/8636b72
DepMeHTHl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «3yuyenue | 0.5 bubmuoreka [IOK
KaTaJINTHYECKOM aKTUBHOCTH ' https://m.edsoo0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJTU KaTajasbl)»
bu6mmoreka [JOK
7 VYrnesonsr. JI 1
HICBOARL. STHITHAR https://m.edso00.ru/863e6870




bu6mmoreka [JOK

8 Hywaeunoseie knenotel. AT® https://m.edsoo.ru/863e6d5¢

9 Hcropus u meTonsl n3yd4eHus bubnumoreka [IOK

kietku. Knerounas teopust https://m.edsoo.ru/863e6e88

10 KneTka kak nenoctHas xuBas

cucrtema
CtpoeHue 3yKapuoTUYECKON KIIETKH.
JlaGopaTtopHas padota Ne 2
«3y4yenue cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 1o MEKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTTUCAHUE»

12 OOMeH BeleCcTB UK META00IN3M Bubmorexa ITOK
https://m.edsoo.ru/863e766¢
bu6mmoreka [JOK

13 Potocmires. XemocHnres https://m.eds00.ru/863e7¢98

14 DHepreTuyeckuii o0OMeH Buommorexa LOK
https://m.edsoo.ru/863e7aae

JKu3HeHHbIN UK KIeTKU. [{enenue
KJeTku. Mutos. JlabopaTopHas
15 pabora Ne 3 «HaGmronenue Mutosa B 0.5 bubmorexa HOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpeIIKa JTyKa Ha
TOTOBBIX MUKPOMpPENapaTax»
16 buocunTe3 6enka. Peakmst bubmuorexa [JOK
MaTpUYHOI'0 CUHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
17 Tpascasuus — Ouocunres berka https://m.edsoo.ru/863e796e
18 Hexknerounsie hopmbl )KU3HH — bubnmoreka [JOK




BUPYCHI

https://m.edsoo.ru/863e7540
bubmuorexa [JOK

19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuorexa [JOK

20 Meii

1os https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OII0J0TBOPEHHUE.
)1 JlaboparopHas pabota Ne 4 0.5 bubnuorexa [JOK
«M3yueHue CTpOCHUS MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
2 NunuBuayanpHOE pa3sBuTHE bubnnorexa [JOK
OpPraHu3MoOB https://m.edsoo.ru/863e8436
7 I'eneTuka — Hayka o bubnuoreka [IOK
HACJICACTBECHHOCTH U U3MCHUYHUBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTHU HACIEAOBAHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [TOK
P ‘ puA https:/m.edsoo.ru/863¢8878
CKpEIIUBaHUE
UTHOPHUIHOE CKpeLUBaHue. 3aKOH
25 fI[e3aBHIZDHMOFO HaI::ne OBaHUsA bubmmorexa [OK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenieHHoe HaclleJOBaHHUE
npu3HakoB. JlaboparopHas pabota
26 No 5 «M3yuenue pe3ynbTaToB 0.5 bubnuorexa [JOK
MOHOTUOPUAHOTO U AUTHOPHUTHOTO ' https://m.edsoo.ru/863e8c60
CKpEIIUBaHUS Y APO30(HIIBI HA
TOTOBBIX MUKPOMpPENapaTax»
27 I'enernka mona. HacinenoBanue bu6mmoreka [IOK




IIPU3HAKOB, CHCIIJICHHBIX C I10JIOM

N3menunBocTh. Henacnencreennas
W3MEHYHMBOCTh. JIJabopaTopHas

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

73 pabota Ne 6. M3yuenue | 0.5 bubnmoreka [JOK
MOAU(PUKAITMOHHONW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BApHUAIIMOHHOTO Psijia U
BApUALIMOHHON KPUBOI»

HacnencTBeHHass ”3MEHYUBOCTD.

29 Jlaboparopnas pabota Ne 7. | 0.5 bubnuorexa [JOK
«AHanu3 MyTaluii y 1po30(huisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHUKPOTIpEIapaTax»

30 ['eneTuka yenoBeka 1 bubmorexa [JOK

https://m.edsoo.ru/863e8d78
PesepBuelit ypok. O6o011eHue mo

31 TeMme «HacnencTBeHHOCTE U 1

M3MEHYMBOCTh OPTaHU3MOB»
bu6mmoreka [IOK

32 (Cenekiui Kak Hayka i mporece ! https://m.edsoo.ru/863e9214

33 MeTobl U TOCTHKEHUS CENEKIINU | bu6mmoreka [IOK
pacTeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTrexHonorus Kak oTpacib | bubnmnoreka [JOK
[IPOU3BOJICTBA https://m.edsoo.ru/863e¢9336

OBIIEE KOJIMYECTBO YACOB I1O 34 4

[NPOT'PAMME




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabnbsie IIpakTHyeckue A op
n/n Bcero u3ydyeHusi odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsl
1 OBOJIIOLIMSA U METOJIbI €€ U3yUYECHHS 1 bubmmorexa LIOK
t A Y https://m.edsoo.ru/863ea20e
) Hcropus pa3sBuths NpeacTaBICHUN | bubnnorexa [HOK
00 3BOJIIOLUU https://m.eds00.ru/863e¢9570
b K
3 MukposBonronus 1 nosmorexa O
https://m.edsoo.ru/863e9cle
[Tonynsius Kak 3JeMeHTapHas
eAMHUIA BUJIA U DBOJIIOIIH.
bu6mmoreka [IOK
4 Jlaboparopuas padora Ne 1 1 0.5
https://m.edsoo0.ru/863e99c6
«CpaBHEHUE BHJIOB 110
MOp(}oTorHUIecKOMy KPUTEPHIO
5 JIBrOKy1IHME CUITBI (3JIEMEHTApHBIC | bubnuotexa [JOK
(akTOpbI) FBONIOINH https://m.edsoo.ru/863e9da4
b K
6 EctectBenHblit 0TOOp U €ro Gpopmbl 1 nomorexa LO
https://m.edsoo.ru/863e9ed0
Pe3ynbpTatsl sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pa3zoBanue. JlabopaTtopHas 1 0.5 bubnuorexa [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPraHu3Ma U e
OTHOCUTEIILHOTO XapaKTepa»
g Hanpasnenus u nytu 1 bubnuorexa [IOK

MaKpO3BOJIOIHH

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




9 HeobGpatumocTs 3BOTIONINH
Ucropus sxu3nu Ha 3emiie 1 METObI
10 €€ U3y4YeHUs
1 I'unoressl MPOUCXOKIACHUS KUZHU bubnuoreka [IOK
Ha 3emuie https://m.edsoo.ru/863eaSab
12 PazBuTue xu3Hu Ha 3emMJie 10 Hpam U bubmuorexa [JOK
nepuoaaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIIUN
PacTUTENBHOTO U )KUBOTHOI'O MUpA.
13 [IpakTuueckast padorta Ne 1 0.5 bubnuorexa [JOK
«/3yueHne UCKOIIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui U KUBOTHBIX B
KOJUICKLIHASIX )
14 CoBpemeHHas cuctema bubnnorexa [HOK
OpPraHuYecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJIoBeKa (aHTPOIMOTeHe3) bubmmorexa [OK
https://m.edsoo.ru/863eac2c
16 JIBmokyiue cuibl (pakTopsl) bubnnoreka [JOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YeJioBeKa
18 YenoBeueckue pacsl U IPUPOIHbIE bubnnoreka [JOK
aJlanTalyy 4eJIOBEKa https://m.edsoo.ru/863eaca2
PesepBHbIit ypok. O60011eH1Ee 110
19 TeMe «BO3HMKHOBEHME U pa3BUTHE
KU3HU Ha 3eMJIe»
20 DKOJIOrUs KaK HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHUECKUE bu6nmoreka [JOK




(bakTopbI

AOGuotnueckue GaKkTopsbI.
JlaGopaTopHas padota Ne 3.
«Mopdonornyeckue 0COOCHHOCTH

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

. bu6mmoreka [IOK
22 pacTeHU# U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanusy. JlabopaTopHas pabora
Ne 4. «BnusHue cBeta Ha pocT U
Pa3BUTHE YEPEHKOB KOJICYCa»
bubmuorexa [JOK
23 buoTtnueckue pakTopsl
Gaicrop https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomyssaun. [Ipaktuueckas pabora
24 No 2 «Iloacuér mnoTHOCTH 0.5
MOMYJISAIINI pa3HBIX BUIOB
pacTeHuin»
)5 Coo0riecTBa OpraHM3MOB — bubnnoreka [JOK
OuoIeH03 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnoreka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TTOKA3aTENN YKOCUCTEMBI.
bu6mmoreka [JOK
27 DKOJOTHYECKHe MUPAMU/IbIL.
. https://m.edsoo.ru/863eb5fa
CsoiicTBa 3xocucreM. Cykueccus
28 [IpupoaHbIe SKOCUCTEMBI
29 AHTPOIOT€HHbIE SKOCUCTEMBI
30 buocdepa — riobanpHas bubnuoreka [IOK
AKOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnuorexa [JOK

o6uocdepsl

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




32 UYenoseuecTBo B Onochepe 3eMiaun 1
13 CocymiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHEIit ypok. O000IIEHNE TEMBI
34 «Co0011ecTBa 1 3KOJIOTUIECKHE 1
CUCTEMBD»
OBILEE KOJIMYECTBO YACOB I10 34 )5

[NPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA:

1. buonorus: 10 kmacc: 6a30BbIii ypoBeHb: yueonuk / B.B. [laceunuk,
A.A. Kamenckuii, A.M. Pybuos [u np.] ; nox pea. B.B. Ilaceunuka.
— 5-e u3x., crep. — Mocksa: [Ipocsemenune, 2023. — 223, [1]c.: ui. — (

JIuHUS KU3HU)

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA:

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET:

1. bu6moreka I{OK https://m.edsoo.ru

2. THOOYPOK

3. Pemry OI'D u EI'D

4. Yuu.py

5. JKnacc



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 133600552358087161194895262509558337 786447861729
Bnageney Apancea Onkra BnagumuposHa

OeicTevTened C 20.03.2024 no 20.03.2025
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