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MNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMmbl MO OWOJIOTUHM TEOPETHUECKYIO OCHOBY IS
ompezeNieHus] TMOAXOA0B K (OPMUPOBAHUIO COJEPKaHUs Y4eOHOTO MpeaMera
«buosorusi»  coctaBuiM: KoHuentyaineHble mnoioxenus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIe, CoJaepkKaHusl, pe3ylabTaTOB OOy4YCHHUS U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBHIMTYCKHUKOB, MOJIOKEHHS 00 OOIIHMX HESIX U
NPUHIIAIIAX, XapPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmiero oOpazoBanus B Poccuiickoit ®Denepanu, a TakKe TMOJOKEHUS O
cnernuduke Ononoruu, e€ 3Ha4eHUH B MO3HAHUU JKUBOW MPUPOABI U 00eCTIeUeHUN
CYILIECTBOBaHMs 4YeJIOBeUeCKOro oodiectBa. COrjgacHO Ha3BaHHBIM IMOJIOKEHUSM,
oTIpe/IeJICHBI OCHOBHBIC (DYHKITMH MPOTPaMMBI TT0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 OuoyiorMM JaéT MpPEACTABICHHWE O Meiax, 00 oOmei
cTpaterud OOy4YeHHs, BOCIUTAHUS ¥ Pa3BUTHSA OOYYAIOIIUXCS CPEJCTBAMU
yueOHOro mpeamera «buonorus», omnpeaenser o0sA3aTelbHOE MPEAMETHOE
COJIep)KaHue, €ro CTPYKTypy, paclpeneicHue TO0 pasfenaM ¢ TEeMaMm,
PEKOMEHIYEMYIO TOCIEA0BATEILHOCTh U3YUeHHUSI yIeOHOTOo MaTepuaia ¢ y4éTom
MEXKMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTHKH 00pa30BaTEIHHOTO
mpoiiecca, BO3PACTHBIX OCOOCHHOCTEN 00YJarOIIXCS.

B nporpamme mo OWONOTMM TakKe YYHTHIBAIOTCS TpeOOBaHHS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METalpeIMETHBIM W TPEAMETHBIM pe3yibTaTaM
oOydyeHuss B (OPMUPOBAHMM OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIHHON
JeSTEIIbHOCTH/Y4eOHbIX JIEHCTBUN 0OydYalOmUXCsl TIO OCBOCHHIO COJEP KaHUSA
OMOJIOrHUecKOro o0pa3oBaHMUsL.

B nporpamme no 6uosorum (10-11 xmaccel, 6a30BbI YPOBEHB) peaIn30BaH
NPUHIIAIT TPEEMCTBEHHOCTH B HW3YYCHMHM Owuonoruw, Onaromaps udeMy B HEH
IPOCMATPUBACTCS HAMPaBICHHOCTh Ha pPAa3BUTHE 3HAHUH, CBSA3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJIOTUYECKOTO MBIIIJICHUS, PECTABICHUN O 3J0POBOM
oOpa3e >XM3HM M OCEPEKHBIM OTHOIIEHHWEM K OKpPYXKaIolleld MPUPOTHON cpene.
[ToaTomMy Hapsiay ¢ M3y4eHHEM OOIICOMOIIOTUYECKUX TEOPHH, a TakKe 3HAHHMA O
CTPOCHHH KMBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B
HUX TPOIIECCOB B MPOrpaMMme Mo OMOJIOTHHU YIEICHO BHUMAHUE MCIOJIb30BAHUIO
MOJIyYCHHBIX 3HAHUHW B MTOBCEIHEBHOM JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 33124, B
TOM dYHCJe: TPOPUIAKTUKNA HACIEICTBEHHBIX 3a00JIEBaHUN YeIOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBaHHSI, 000CHOBaHUS IKOJIOTHYECKU
IeJIeCO00pa3HOTo0 TOBEACHUS B OKpPYXKAIOMIeW MPHPOMHON cpeae, aHaM3a
BIIUSIHUS XO3SUCTBEHHOW JCSATEIHHOCTU YEJIOBEKAa HAa COCTOSIHUE MPUPOJIHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHUJICHHUE BHUMAHMS K MPUKIIATHON HATIPABICHHOCTH
y4eOHoro mpeamera «buosiorus» mpoaUKTOBAaHO HEOOXOAUMOCTBHIO OOECIeUEHUS



YCIIOBUH JIJIsl pEIICHUs] OJTHOM M3 aKTyalIbHbIX 3aJ]a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMsi, KoTopas mpennosaraer (oOpMHpOBaHHE y  OOy4aroUIuxcs
CIIOCOOHOCTH aIaliTUPOBAThCA K M3MEHEHHMSIM JWHAMUYHO DPa3BUBAIOIIETOCS
COBPEMEHHOT'0 MMpa.

buonoruss Ha ypoBHE cpenHero o0mero oOpa30BaHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (OpMUPOBAHHE y OOYYaIOLIMXCA MPEACTAaBICHUN O
HAYy4YHOW KapTHUHE MHpa, pacIIupsieT U 00O0OIIaeT 3HaHUs O >KMBOW Ipupoje, eé
OTJIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOW OPraHU3allMd M 3BOJIOLUHU, CO3HAET
yCIOBUSL  JJIA: IIO3HAHUS  3aKOHOB  JKMBOM  Npupoabl, (OPMUPOBAHUSA
(GYHKIIMOHATBLHOM TPaMOTHOCTHU, HABBIKOB 3J0pPOBOr0 M Oe3omacHOro obpasa
KHU3HHU, SKOJOTMUECKOI0 MBIIUICHHUS, IIEHHOCTHOT'O OTHOIIEHUS K KUBOM MPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl PELIEHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeiHero  obmero  oOpa3oBaHMs, COLHMAIM3ALUU
oOyuaromuxcs. M3ydenne Guonorun odecrieynBaeT ycaoBHUs Ui (GOPMUPOBAHUSA
UHTEIJICKTYyalIbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(OPMALMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYphl, CIOCOOCTBYET MHTErpallid OMOJOTMUYECKHUX 3HAHUH C
IPEICTaBICHUSAMH U3 APYTUX YUEOHBIX IPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMHUU
u reorpapuu. Ha3BaHHbIE NOJOKEHUS O IpeIHA3HAYEHUM y4eOHOro Ipeamera
«buonorus» cocTaBUIM OCHOBY [UIsl ONPENENICHUS MOIXOJ0B K OTOOpY U
CTPYKTYpPUPOBAHHUIO €r0 COJAEpXKaHUs, MPEACTABIEHHOT0 B Mporpamme IO
OHOJIOTHH.

OTtb0p conepxanus ydyebHOoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBJIEH C MO3ULUN KyJIbTypOCOOOpPa3HOrO IMOAXO0/a, B COOTBETCTBUU C
KOTOPBIM OOYyYaloluecs: TOJDKHbI OCBOMTH 3HAHHMSI W YMEHUS, 3HAUUMBbIEC IJif
dopMupoBaHus OOIIed KyJIbTYphl, ONPEIENSIONINE aJeKBAaTHOE IOBEICHUE
yesJoBeKa B OKpY’Karolleld MPUPOJHOM cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTUUecKou aestenbHOCTH. Ocoboe MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIepKaHMsl, KOTOPbIE CIy>KaT OCHOBOM Uit ()OPMUPOBAHHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa U
HEHHOCTHBIX  OPUEHTAIUSX  JIMYHOCTH, CIIOCOOCTBYIONIMX  TyMaHHU3alHUU
OMOJOTMYECKOro 00pa3oBaHUsl.

CTpyKTypupoBaHHE COAEp)KaHUS y4yeOHOro Marepuaja B Mporpamme IO
OMOJIOTHMHM OCYIIECTBICHO € YYE€TOM NPUOPUTETHOTO 3HAUYEHHS 3HAHUM 00
OTJIMYUTETBbHBIX OCOOEHHOCTAX KUBOM MPUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJIEJICHBI CIIEAYIOIINE COJEpKaTeNbHble TUHUU: «buonorus kak Hayka. MeToasl
Hay4yHOro nosHaHus», «Kietka xak Ouosoruueckas cucrema», «OpraHusMm Kak



Oouonoruueckas cucreMa», «CucreMa M MHOToOOpa3ne OpPraHUuYECKOTO MHUPAY,
«DBOJIOLIUSA KUBOU MPUPOABD, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTI.

[lenp u3ydenuss ydeOHoro mpenmera «buomorus» Ha 0a30BOM YPOBHE —
OBJlaJicHHe  OOyYaroUIMMHUCA 3HAHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM pPAa3HOrO paHra U MNpuoOpeTeHue YyMEHUU
UCIIOJIb30BaTh ATH 3HAHUS JJII TPAMOTHBIX JIEHCTBUH B OTHOUIEHHMH OOBEKTOB
KUBOU MPUPOABI U PEIICHUS] Pa3IMYHbIX KU3HEHHBIX MPOOIIEM.

JocTikeHue uenu usyudeHus ydeOHoro mpenmera «buosorus» Ha 0a30BoM
YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOIIMX 3a]1ay:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBI 3HAHUW O OMOJOTMYECKUX TEOPHUSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUiIaX, CIyXalluX OCHOBOM
s (popMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTUHE MHUpa, O
METO/IaX HAYYHOI'O MO3HAHMS, CTPOEHUU, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3AIMH, BBIJAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIEIOBaHMIX B OMOJIOTUY;

dopMupoBaHue y OOYYarOIIMXCS MO3HABATEIbHBIX, MHTEJUIEKTYalbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MpoOliecCEe aHalIW3a JAHHBIX O MyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, WJEH W TOJAXOJOB K M3YyUYEHUIO JKUBBIX CHUCTEM
Pa3HOIr0 YPOBHS OpraHU3allUu;

CTaHOBJIEHHME Yy oOOyvarommuxcsa oOmeil KyJabTyphl, (YyHKIIMOHAIHHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUS OKPY KAIOIIETO
MUpa JKMBOM MPUPOJbI HA OCHOBAaHUU 3HAHUW W OMbITA, IOJYYEHHBIX MpPU
U3y4YeHUU OHOJIOTUY;

dbopmupoBaHue Yy OOy4YalOMIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMUECKUX 3HAHUM B MPAKTUUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIIOBEKOM >KHUBOM
IPUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHHS K HEH, COOJIIOIEHUS ATUUECKHUX
HOPM IIpU MIPOBEICHUHN OMOJIOTMYECKUX HCCIIET0BAHU;

OCO3HAHHE IIEHHOCTHM OWOJOTMYECKHX 3HAHUW Ji TOBBIMICHUS YPOBHSA
HKOJIOTUYECKOM KYJIBTYPHI, A1 (POPMUPOBAHHSI HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHUM B MOBCEIHEBHOM KU3HU JJIS
OIICHKH TMOCJIEACTBUI CBOEH JEsATEIHHOCTH 10 OTHOILICHUIO K OKpY>Karolleil cpene,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHHME U COOJIOJEHHE Mep MNPO(QUIAKTUKU
3a00JIeBaHU.

B cucreme cpeanero obmiero ob6pazoBanus «buonorus», uzydaemasi Ha
0a30BOM YpOBHE, SIBIISIETCSI OOs3aTENbHBIM YUE€OHBIM MPEIMETOM, BXOSAIIUM B
COCTaB MpeaIMeTHOM 00nacTu « EcTecTBeHHO-HAYyYHbIE TTPEAMEThI.



Jlst m3ydenust 6noaoruy Ha 6a30BOM yPOBHE CPEHETO 001Iero 00pa3oBaHus
otBoauTCs 68 vacoB: B 10 knacce — 34 yaca (1 gac B Henemto), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Tema 1. buosorus kak Hayka (2 4yaca)

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMM HayKaMu, (puiiocopueit, STUKON, 3CTETUKON U MPABOM.
Ponr Ouonoruu B (OpMUpPOBAaHMM COBPEMEHHOW HAay4YHOW KapTUHBI MUpA.
Cucrema OMOJIOTUYECKUX HAYK.

MeToapl MO3HAHUS KUBOUM MPUPOILI (HAOTIOIEHNE, SKCIICPUMEHT, ONMCAaHUE,
U3MepeHue, KiaacCU(pUKalMs, MOJAEIUpPOBaHUE, CTaTUCTHYecKas o00padoTka
JTAHHBIX ).

JdemMoHcTpanum:

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

Tabmuibl 1 cxeMbl: «MeTOo bl TO3HAHUS JKUBOU TPUPOIBD.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YUYEHUU OMOJIOTUYECKUX O0BEKTOBY.

Tema 2. ’KuBble cuctembl U ux opranu3anus (1 yac)

Kusblie cuctembl (OMOCUCTEMBI) Kak MpeAMET u3ydeHus: onongorun. Otandue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOO0Opa3ue. YpOBHU OpraHU3alMU OMOCHCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIH, MOMYJIALUOHHO-
BUJIOBOM, 9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EPHBIH.

JdemoncTpanuu:

Tabnuubl u cxeMbl: «OCHOBHBIE TPU3HAKU >KU3HW», «YPOBHU OpraHU3alluu
YKUBOW IPUPOABD).

Oo6opynoBanue: moaenb MoJiekyibl JJHK.

Tema 3. Xumuueckuii cocTaB M CTPpOeHHeE KJIETKH (8 4acoB)

XHUMUYECKUIM COCTaB KIETKH. XUMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpalIbHBIX BenlecTB B KkieTke. lloamepskanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OenKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEIKOB.
He3amenumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYyJbl (IIepBUYHAs, BTOpUYHAs, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHME CcBoHcTBa OenkoB. buonormueckue
byHKIIUM OETIKOB.



®depmentsl — Owuonormdyeckue Karanm3aTtopbl. CTpoenue (QepmeHTa:
aKTUBHBIM 1EHTp, cyOcTpaTHas cnenupuuHocTb. KodepmeHntsl. BuTamMuHbI.
OTnuuust GepMEHTOB OT HEOPTraHUYECKUX KAaTaIN3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCUpud03a),
aucaxapujibl - (caxaposa, JaKTO3a) U ToJMcaxapuibl (Kpaxmall, TJIUKOIeH,
HesuToa03a). buonornueckue GyHKIUU yTIeBOIOB.

Jlununel: Tpurauuepuasl, Qochonunuasl, crepounsl. [ uApopUIBHO-
ruapodoOHble  cBoiicTBa. buomornueckue ¢Gynkumu aunuaoB. CpaBHeHHe
YTJIEBOJIOB, OEJIKOB Y JIMIUI0B KaK UCTOYHUKOB YHEPTUU.

HykneunoBesie xkucnotrsl: JHK u PHK. Hykineoruasl — MOHOMEpHI
HykJIenHOBbIX KucnoT. Ctpoenne u Qynkuuu JJHK. Ctpoenne u ¢pynkiuu PHK.
Buast PHK. AT®: ctpoenue u pyHKIINN.

[{utonorus — Hayka o kietke. Kiietounas teopus — mpuMep B3aMMOIEUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTObl U3yUeHUs KIIETKH.

Knerka kak menoctHas >kuBasg cuctema. OOmMe TMNPU3HAKH KIETOK:
3aMKHYyTasi Hapy>kHas memOpana, monekyibsl JIHK kak renermyeckuil ammapar,
CHUCTEeMa CHHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHHUs MpoKapuoTuueckor kietku. Kierounas crenka Oakrepuit. CTpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, >XUBOTHOM U
IrpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAIUKC, UX
dbyukiuu. [nasmatnyeckas memOpana, e€ cBoiictBa u ¢pyHkiuu. [{uromnnasma u eé
opranounabl. OnHomeMOpaHHbie opraHouabl kieTku: IIIC, anmapar I'onbmxu,
au30CcOMBl.  [loyaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MHUTOXOHIPHUH, ILJIACTHJBI.
[Tpoucxoxaenne MUTOXOHApUA W miacTua. Buasl muactua. HememOpanubie
OpraHOMWJbl KJETKH: PpHUOOCOMBI, KIETOUYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKA. OyHKIIMU OPraHOMI0B KIETKU. BKiItoueHus .

SAnpo — perynaropHslil neHTp kiaetku. CTpoeHue sapa: siaepHas 000104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yuikunce, P. ®panximn, K. M. bap.

Juarpammel:  «PacripeneneHne XUMHUYECKUX OJJEMEHTOB B HEXKHMBOM
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU IIPUPOAEY.

Tabmuubl n cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHure MoJIeKyJibl BOJIb», «bruocunTes 0enka», « CTpoeHue MoJIeKyJibl Oenkay,
«Ctpoenue ¢pepmentay, «Hyknennosbie kuciotel. JJHK», «Ctpoenne momnekybt



AT®», «CTpoeHne 3yKapuoTHYECKOW KIETKN», «CTpoeHue KXUBOTHOW KIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpOEHHE MPOKAPUOTUYECKON KIETKU,
«CTtpoeHue sipa KIEeTKN», « Y TIeBOAbDY, «JIMIuabD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJi MPOBEACHHUS
HAOJIOICHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPAaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlabopaTtopHble U NpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 1. «M3ydeHue KaTaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHas pabora Ne 2. «M3yueHue cCTpoeHUs KIETOK pPACTECHUI,
KUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax U ux
OIHCAHUE.

Tema 4. /KusHeaessTeJbHOCTh KJIETKH (6 4acoB)

OOMeH BeIIeCTB, WU MeTa00Iu3M. ACCUMUIIALMS (TIIAaCTUYECKUIT OOMEH) U
JTUCCUMUJTISINSA (SHEPTeTUUECKHii OOMEH) — JIB€ CTOPOHBI €IMHOrO IIpoliecca
MeTabonm3ma. Ponb 3aKOHOB COXpaHEHHWS BEIIECTB W DHEPTUM B TMOHUMAaHUU
MeTabonu3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPO(dHBIN U rerepoTpodHbIil. Ponbs dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILEHUN SYHEPTUU B KIIETKE.

®dotocunre3. CBetoBas u TemMHOBass (a3pl (orocunrTeza. Peakuun
doTtocunteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAUEHUE (HOTOCHHTE3A ISl JKU3HU
Ha 3emue. BiausiHue ycnoBuil cpeqibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €TI0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUM.

XeMOoCHHTe3. XEeMOCUHTE3UpYIole OakTepuu. 3HaYEHUE XEMOCUHTE3a IS
KU3HH Ha 3eMIIe.

DHepreTruecknii oOMeH B KieTke. PaciierniieHue BemecTB, BBIJCICHHUE U
aKKyMYJUPOBAaHHE DSHEPrud B KJIETKE. OTalbl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buibl. KuciopoaHoe OKHCIIEHHE, WU KIETOYHOE
JIbIXaHUE. OkucnuTenbHOE dbochopunupoBaHue. OddekTuBHOCTD
HHEPreTUYECKOro OOMeHa.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmanus u JHK.
Peanuzanusi renernueckoil wHGoOpMaIlMU B KIETKE. ['@HETHYECKUM KOJ U €ro
cBoiictBa. Tpanckpunius — matpuuHblii cuate3 PHK. Tpancnsuus — 6nocunTes
Oenka. Ortambl TpaHchsanuu. KoawpoBanue aMuHOKUCTOT. Pombs pubocom B
OouocuHTe3e Oemka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpYChl. cTopus oTkpeiTus Bupycos (/. U.
WBanoBckuit). OCOOEHHOCTH CTPOECHHMS M JKU3HEHHOTO LHKJIa BUPYCOB.
bakrepuodaru. bonesnu pacTteHuid, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo36ynutens CIIM/a.



OOpatHast ~ TpaHCKpuWIIUs, peBepraza u  uHTerpaza. lIpodwumakrrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMIA.

JdemMoHcTpanuu:

[Toptpetsl: H. K. Konsuos, /. . MBanosckuii, K. A. Tumupsses.

Tabmuubl U cxembl: «Tunbel nutanusy, «Meradoauzm», «MUTOXOHAPUSD,
«OHepreTnyeckuii oOMen», «Xioportacty, «Dotocunres», «Ctpoenue JIHK,
«Ctpoenre u QPyHKIIMOHUpPOBaHUE TeHA», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xu3HeHHBIM 1k Bupyca CITN/la,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moxaenu-anmnkauuu «Yasoenue [IHK u Tpanckpumnuumsy,
«buocuntes 6enkay, «CTpoeHHe KISTKN», MOJeb cTpyKTypbl JTHK.

Tema S. PasMHoOXKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB (S yac)

KierouHblii 1IMKI, WM >KU3HEHHBIM 1Mk KieTku. MHTepdaza u MuUTO3.
[Ipoueccrl, mpoTekaromue B UHTepdaze. Perumkanusa — peakuus MaTPUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBIII HabOp — KapUOTHIL
JlumouaHeI W TAlUIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI M  WHIUBUAYAJIBHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenue knetkn — muto3. Craguu mutosza. IIpoueccsl, nmpoucxonsime Ha
Pa3HbIX CTAAUIX MUTO3a. BHOJIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi TuGesb KJIETKA — aroITo3.

dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Bunbl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHME OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VIcKyccTBEeHHOE KIIOHHMPOBAaHUE
OPTaHU3MOB, €r0 3HAYEHHUE JJISI CEJIEKIUU.

[TomoBoe pa3MHOKEHHE, €T0 OTINYHSI OT OECTIOJIOTO.

Meiio3. Craguu meio3a. IIpomecchl, MpoOUCXOSIIME HA CTaausIX Meno3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bBHOJIOTMYECKUI CMBICT H
3HA4YEHUE MEHo03a.

["ameTorenes — mporecc 0OOpa3oBaHUsS TMOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TonoBbie >xene3pl: ceMeHHUKUA W sudHUKHA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUSI SAMIIEKIETOK W crepMaro3ouaoB. OIioJ0oTBOpEHUE.
[Taprenorenes.

WunuBunyanpHOoe pa3BuThHe (OHTOTEHE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAIBHOTO PA3BUTHSL Y TMO3BOHOYHBIX JKUBOTHBIX:
npobienue, ractpysiius, opraHorene3. IloctamOpuonanbHOEe pazButhe. TuIbI
NOCTAIMOPHUOHAIBHOTO PAa3BUTHS: MpsMoe, Hempsimoe (JIMYMHOYHOE). BrnusHue



Cpenpl Ha Pa3BUTHE OPTaHU3MOB, (DAaKTOPHI, CIIOCOOHBIEC BBI3BIBATH BPOXKIAEHHBIC
YPOJICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJNU Pa3BUTHSL.

JdemoHncTpanuu:

Tabmumpt 1 cxembl: «DOpMbl pa3MHOXKEHUS OpPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHuil», «BereratuBHoe pa3MHOXKEHUE
pacteHui», «Jlenenne xknetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii mukim», «Pernmukamus JHK», «Mutos»,
«Menos», «IIpsimoe u HenpsaMoe pa3BUTHEY, «I aMETOTeHE3 Yy MIIEKOIUTAIOIIUX U
yenoBeKay, « OCHOBHBIE CTaIMM OHTOTEHE3a.

ObopynoBanue: MUKPOCKOIIL, MUKpONpenapaTsl «CnepmaTo30upbl
MJIEKOIIUTAIOLIETO», «SHIIEKIeTKa MIIEKONMUTAOWEro», «KapnoknHes B KieTKax
KOpEelIKa JIyKa», MarHuTHAas MOJEJb-alUInKauus «/leaeHue KIeTKu», MOJEIb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHble U NpakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 3. «HaOmromenwe MHTO3a B KIIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopaTtopHas pabora Ne 4. «/3ydeHuwe cTpoeHHS TOJIOBBIX KIJIETOK Ha
TFOTOBBIX MHKpOMpenapaTaxy.

Tema 6. HacjiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHu3MoB (9 yacoB)

[Ipenmer u 3amaun renetuku. Mlctopus pazButus reHeTuku. Poibs nuronoruu
U OMOpPUOJIOTUU B CTAaHOBJICHHM Te€HETUKH. Bkiaa poccuiickux u 3apyOeiKHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKU (THOpUI0JIOTHUYECKH,
HUTOIN€HETUYECKUH, MOJEKYISIpHO-TeHeTU4YeCKUii). (OCHOBHBIE TI'€HETHUYECKHUE
noHsATUs. ['eHeTnueckas CUMBOJIMKA, UCTIOIb3yEeMasi B CXeMaxX CKpEIIMBaHUA.

3aKOHOMEpPHOCTH HAacJIeI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE I'. Menaenem.
MonorubpuaHoe ckpelmmBaHue. 3aKoH eIMHO-00pa3usi THOpPUIOB TEPBOIO
nokoneHus. IIpaBuno gomMuHUpOBaHMsS. 3aKOH paCIICIUICHHUS IPU3HAKOB.
['unoTe3a ynctoThl rameT. [lojiHOE U HEMOJTHOE JOMUHUPOBAHUE.

JurubpugHoe  CKpeliMBaHME. 3aKOH  HE3aBUCHUMOTO  HACJIEJOBAHMS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upytolee ckpeupanue. Menonp30BaHne aHATU3UPYIOLUIETO CKPEIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CueruieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HACJIEOBAHHIO T€HOB. HapyIieHue cuerieHns: TeHOB B PE3YJIbTaTe
KPOCCHHI'OBEpA.

XpoMOCOMHas TEOPUS HACIIEICTBEHHOCTH. | €eHETUUECKHE KAPTHI.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Moyia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbl. ['oMoramerHeie W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIEMJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BHIbl ”3BMEHUMBOCTHU: HEHACJIEICTBEHHAS U HACJIEICTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUMBOCTH.  XapaKTEPUCTUKA
MOIM(DUKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psifl M BapHallMOHHAs KPUBas.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAYECTBEHHBIEC IPU3HAKU U UX
HOpMa peakiuu. CBoiicTBa MOAUPUKALIMOHHON U3MEHYUBOCTH.

HacneactBeHHasi, wiM TeHOTHUIMYECKas, W3MeHUYMBOCTh. KomOuHaTHBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBAa KOMOMHATHUBHOMU
U3MEeHUYMBOCTA. MyTarmoHHasi "3MeHUIUBOCTh. Kimaccudukanus MmyTamuii: TeHHBIC,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYMHBI MyTaluii. MyTareHHbie (aKTOpHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HACJIeACTBEHHOM n3MeHunBoctu H. 1. BaBuiona.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka 4yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBEKA: T€HEAIOrHYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHUCCKHUM, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONpPEAEIEHNE TEHOTHUIIA!
MIOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacneacTtBenHbie 3a0ojieBaHUs 4YeOBEKa: TI'€HHBIC OOJIC3HH,
OOJIE3HN C HACJIEACTBEHHOW MPEAPaCOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H TreHepaThBHble MyTanud. CTBOJOBbIE KIETKU. [IpuHUHIBI
310pOBOTr0 00pa3a >KU3HH, AUATHOCTUKH, MPOPUIAKTUKHN U JICUCHUS] TeHETHUYECKUX
OoJsie3Hel. MeauKko-reHeTHYeCKoe KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEIUIIMHCKOU
TEHETHKHU B MPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JdemMoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. V1. BaBuiios.

Tabmuubt u  cxembl:  «MOHOTHOPUAHOE  CKpEIIMBAaHHME UM €ro
UTOT€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUS U €ro ILHUTOreHETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JlurmOpuaHOe  CKpeIIMBaHUEY,
«uTonornueckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Meiio3y,
«B3auMoencTBUE  AJUICNIBHBIX TE€HOB», «l'eHeTnueckue KapThl PACTECHUH,
KUBOTHBIX W 4eEJIOBEKa», «['eHeTmka mona», «3aKOHOMEPHOCTH HACIEHOBAaHUS,
CLHEIUIEHHOr0 C mnosom», «Kapuotumbel yenoBeka U KUBOTHBIX», «Bumsl
U3MEHUYMBOCTH», «MoaudukanroHHas W3MEHYHBOCTHY, «HacmemoBanue pesyc-
bakTopay, «I'eHeTHKa rpynn KpoBu», « MyTallmoHHAsE U3MEHUYHUBOCTHY.

O6opynoBanue: MoAeNU-ANIIUKAIMK «MOHOTHOPUHOE CKpELIMBAHUEY,
«HenonHoe nmoMuHHMpoBaHue», «JurubpuaHoe ckpemuBaHue», «llepexpéct



XpOMOCOM», MHKpPOCKON M MuUKpompemnapar «Jpo3zoduna» (Hopma, MyTanuu
(dbOopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moCceBHOI.

JlabopaTtopHble U npakTHYecKHe PadoThI:

JlabopatopHas pabota Ne 5. «/3ydyeHue pe3yiabTaTOB MOHOTHMOPUAHOTO U
JUTHOPUIHOTO CKPEIUBaHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpEenapaTaxy.

JlabopaTtopHas pabora Ne 6. «3ydyenne MoaupUKAITMOHHOW U3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJla U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y JIpo30(uiabl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIM3 POAOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBBI 0HOTeXHOJIOTHH (3 Yaca)

Cenekuus Kak HayKa M MPOUECC. 3apOKICHHUE CENEKUUH U JIOMECTUKALMS.
VYuenne H. . BaBumoBa o0 T1ieHTpax TMPOUCXOXKJICHUS U MHOTroo0pasus
KYJbTYpPHBIX pacTeHuiM. LIeHTphl MPOUCXOKIEHUS JOMAIIHUX *KUBOTHBIX. CopT,
I0pOJ1a, ITAMM.

CoBpeMeHHbIE METOMIbI celeKIuu. MaccoBbli M1 HHAUBUAYAJIbHBIA OTOOPHI B
CEJIEKIIMM pPAcTEHWH M KUBOTHBIX. OIlleHKa 53KcTepbepa. biIM3kopoACTBEHHOE
ckpeuBanue — HUHOpuauHr. Ywucras nuHug. CKpelMBaHUE YHMCTHIX JIMHUM.
['eteposuc, wnu rudpunHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOpPUIUHT.
Otnanénnass rtubpunuzauus u e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJIyYCHUE TIOJUIUIOUAOB. JIOCTMKEHUA CENEKIMU PACTCHUM, KUBOTHBIX U
MHUKPOOPTraHU3MOB.

buoTtexHONOrUs Kak OTpacib NpPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. OTambl
co3manus pexomOunantHo JIHK wu Tpancrenneix opranusmoB. Kierounas
nHKeHepus. Kilerounbie KyJbTypel. MUKPOKIOHAIBHOE PA3MHOKEHHUE PACTEHUM.
KiloHnpoBaHWEe BBICOKONIPOAYKTHUBHBIX  CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

DKojoruyeckue W dthueckue  mpobimembl. MO —  reHeTu4ecku
MOAU(DUITUPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBaHoB.

Tabnuiel 1 cxeMbl: kKapta «lIeHTpbl NPOMCXOXKACHUS W MHOT000pa3us
KYJbTYpPHBIX pacTeHui», «Ilopoasl TOMAaNIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuiy, «Otnanéanas rudpunuzaus», «Paboter akanemuka M. @. MBanosay,
«Ilomumnonaus», «OObEKTHl OuoTexHonorum», «KieTouHwle KyJIbTYphl U
KJIOHUpOBaHue», «k KOHCTpyHpoBaHHE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJIOB M KOPHETIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX035UCTBEHHBIC PACTCHUS.



JlabopaTtopHblie U NpakTHYecKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHIKEHHS CEJEKLHH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKLMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COpPTOUCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1abOpaTOpHUIO
arpOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KJTACC

Tema 1. IBoarOUOHHAsI OMoJ10rHsI (9 YacoB)

[IpeanocbulkKM BO3HMKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUU. OBOJIOLMOHHAS
Teopuss U €€ MecTo B Ouojoruu. BiusHUE SBOJIIOIMOHHON TEOPUM HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerensctBa 3BoMONUU. [lameoHTOMOrMYECKHE: IOCIEN0BATEIbHOCTD
NOSIBJICHUS BHUJOB B TMaJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduueckue: cxoacTBo u paznuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3iuyus SMOPUOHOB pa3HbIX BUJOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIpPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IMyTel y Bcex
OpPraHU3MOB.

OomonnoHHas Teopuss Y. JlapBunHa. IlpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIME CHIIBI 3BONIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOKEHUE TIPU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAs] W3MEHUYUBOCTD,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBI 0TOOD).

Cunretnueckas Teopust 3Bosouu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBosronus. [Tomynsuus kak eIMHUIA BUIA U 3BOJIFOLUU.

JBuxyue cuibl ((akTopbl) SBOMIONUHM BHAOB B IpHUpoje. MyTallMOHHBIHI
mpoiecc U KOMOWHATUBHAS W3MEHYMBOCTH. [lOMyNsSIMOHHBIE BOJHBI U Jpeiid
reHoB. M301us 1 MUTpanus.

EcrectBennbiit oTOOp — HampaBisoomui  (HakTop SBOMOIUUA. DOPMEI
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco0IeHHOCTh OpPraHU3MOB KAk pe3yJbTaT 3Boonud. [Ipumepsl
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(d03bl U UANO-aAANTALUH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUJ1I000pa30BaHus: reorpaduueckoe, IKOJI0rH4eCcKoe.

MakpoaBononusi. PopMbl  ABONIONUU:  (UIleTUYECKasl, JIMBEpreHTHas,
KOHBEpreHTHas, napauenbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxxaeHne OT HeClenMaIu3UpOBAaHHBIX INMpeaKoB. IIporpeccupyromas
crienranu3anvs. AganTuBHAs paavamus.

JdemoncTpanuu:



[Toptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabmuibl u cxembl: «Pa3BuTre opraHnueckoro Mupa Ha 3emiey, «3apoabInu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpsOBI 32
cymiecTBoBaHue», «EcTecTBeHHBIM 0TOOp», «MHOroo0pasue COpTOB pPaCTCHHIN,
«MHorooOpa3ue  mopon  KuUBOTHbIX»,  «[lomymsuuwm»,  «MyTanuoHnHas
U3MEHUYHUBOCTH», «Apomopdo3by, «Umnoamanrammm», «OOImIas aereHepanusy,
«/IBmkymme cunsl dBosonum», «Kapra-cxema wapmpyrta nyrtemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpHUCIOCOOIEHHOCT OPraHU3MOBY,
«I"eorpaduueckoe Bua000pazoBaHue», « IKOJOTHUECKOE BUI000pa30BAHUE).

O06opynoBaHne: KOJUICKINS HACEKOMBIX C PAa3IMYHBIMUA THUIIAMH OKPACKH,
Ha0Op IUIOMOB W CeMsiH, KoJuteKiusi «[IpuMepsl 3aluTHBIX MPUCTIOCOOTEHUN Y
KUBOTHBIX», MOJENb «OCHOBHBbIE HAIPaBICHUS 3BOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoBHOr0 MO3ra O3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Kowiekmus «DopMBI COXpaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonaenb anmukanus «llepekpéct
XpOMOCOM», BIIaxHble mnpenapatbl «Pa3sButue Hacekomoroy», «Pa3Butue
JATYIIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTarud (GOpMbl KPbUILEB U
OKpacKu Tena).

JlabopaTopHble U NpakTHYecKHe PadoThI:

Jlabopatopuas padora Ne 1. «CpaBHeHue BUIOB MO MOP(OIOTHIECCKOMY
KPUTEPUIO».

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma u
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HukHOBeHMe U pa3BuTHe KU3HN Ha 3emuie (10 yacoB)

JloHayuHble TpEACTaBICHUS O 3apOXKICHUM >KU3HU. HaydHble TUIOTE3bl
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M NaHclepMus. XUMHUYecKas
HBOMIOIMS. AOHMOTEHHBIM CHUHTE3 OpPTraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE MOATBEPAKICHNE XUMUYECKOW 3BOMIONNK. HauanbHbIe 3Tanbl
ouonoruueckoi sposouuu. I'unoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE MPOTOKIETKHU. llepBble KIETKH M HMX 3BOJIIOIUA.
dopMHUpoBaHUE OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.

PasButue xu3Hu Ha 3emuie 1o 3pam U nepuojaM. Karapxein. Apxeickas u
npotepo3oiickas dpbl. Ilaneosoiickas spa u €€ mNEpUOABl: KEMOPHUICKHUIA,
OPJAOBUKCKUH, CHIIyPUUCKHM, IEBOHCKNM, KAMEHHOYTOJIbHBIN, IIEPMCKHHM.

Me3o30KcKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3zoiickas »3pa W €€ mNepuoabl: MNaJCOrC€HOBBIA, HEOTCHOBBI,
aHTPOIOTEHOBBIN.



XapakTepucTuKa KJIMMaTa U TeoJoruuecKux mporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIUU PACTUTEIBHOTO W KHBOTHOTO MHpa. ApoMopdo3bl y pacTeHUH u
*KUBOTHBIX. [l0osiBIIEeHHE, pacliBET U BBIMUPAHKE TPy KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTpakeHHE H3BONOUUHA. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYIIIBI OPraHU3MOB.

OBOJIOLHA Ye0BEKA. AHTPONOJIOTHs KaK HayKka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH 4YeJoBeKa. MeToapl H3ydeHMsl aHTpororeHe3a. CXoicTBa H
pa3InyKs 4EJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

JBwxkymme  cuibl  (pakrtopsl) — aHTpomnoreHne3a.  HacneactBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0oTOOp. OOmecTBeHHBIM 00pa3 KU3HH,
U3TOTOBJICHUE OPYIHUU TPyJa, MBIIIUICHUE, PEUb.

OCHOBHBIE CTaIUM U BETBH 3BOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMmenbid, YenoBek mnpsaMoxonsuuyi, YenoBek HEaHACPTAIbCKUM, YenoBek
pasyMHbIii. Haxoiku uCKoIaeMblX OCTaTKOB, BpeMs CYIIECTBOBaHMS, 00JacTb
pacnpocTpaHeHHs], 00bEM FOJIOBHOIO MO3Ta, 00pa3 )KU3HHU, OPYAHSL.

YenoBeueckne pacbl. OCHOBHblE  OOJbIIME  pachl:  €BPONECOUTHAS
(eBpaswmiickasi),  HErpo-aBCTpajioujHas  (PKBAaTOpUaJbHAas),  MOHTOJOHWIHAS
(a3uaTcko-amepukaHnckasi).  UepTbl  NPUCHOCOOJIEHHOCTH  MpEJCTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSM CYILIECTBOBaHHWs. EIMHCTBO 4YEIOBEUECKUX pac.
Kpurtuka pacusma.

JdemMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mumnep, I'. FOpu, 4.
JapBuH.

Tabmuubl 1 cxembl: «Bo3HukHOBeHHE CoOJNIHEUHOM cucTeMbl», «Pa3BuTune
opraHnueckoro wmupa», «PacturenbHas KieTka», <« KUBOTHas  KIIETKay,
«IIpokapuotnueckasi kietka», «COBpPEMEHHAs CHUCTEMA OPraHUYECKOr0 MHUpPay,
«CpaBHEHHE AHATOMHUYECKHX YEPT CTPOCHHUS 4YEIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3psin», «OCHOBHBIE MecTa MaJCOHTOJOTMYECKUX HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeJoBeKa», «JlpeBHenmme moaw», «lpesHue moan», «llepsbie
COBpPEMEHHBIE JIIOAN», «HeloBeuecKrue pach».

O6opynoBanue:  mymsiku  «lIpoucxoxaenue — demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAaHBOHIIA), CIICTIKH WIIU
U300pKEHUSI KAMEHHBIX OpYJIud NEepBOOBITHOTO YeNOBeKa (KaMHU-YOIMIEPHI,
pyOuna, ckpebia), TeOXpoHOJOTHUYEcKass Tabnuma, KoJuiekiusa «Dopmbl
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUNY.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Ipaktuueckast padota Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PacTeHUU U
YKUBOTHBIX B KOJUIEKLIUSX).



OKCKypcHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIN KpaeBeAUYECKUN My3€el).

Tema 3. Opranusmsbl 1 OKpyxkawuas cpeaa (5 4acoB)

DKoJorus KaK Hayka. 3a/lad U pa3zAelibl IKOJIOTUU. MeTo bl SKOJIOTHYECKUX
UCCIIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPIaHU3MEHHAs.

Okonorudeckue ¢akropbl. Krnaccudukamus -sKkonoruyeckux (HakTopos:
abuoTHyeckue, OMOTMYECKHUE M aHTPOIOTeHHble. JIeiCTBHE SKOJIOTMYECKUX
(akTOpOB Ha OPraHU3MBI.

Abuotnyeckue (aKTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOAN3M.
[IpucnocoGnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonoruueckue puTmsl.

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMO/ICHCTBUU:
KOHKYPEHLUs, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koonepanus,
MyTyanau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKUX B3aUMOJCWCTBUNA U CYIIECTBOBAaHUS
OpPraHU3MOB B IPUPOJHBIX COOOLIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTHKU mnonyisiuuu. OCHOBHBIE IIOKa3aTesu
NOMYJISILUMN: YHCIEHHOCTh, IUIOTHOCTh, POXJAEMOCTb, CMEPTHOCTbH, IPUPOCT,
Murpauus. JlmHaMuka 4uCIEHHOCTH MOIYJISIUU U €€ peryJsaius.

JdemoncTpanuu:

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

Tabmuupl u cxembl: kapTa «IIpuponnbie 30Hb1 3eMan», «Cpeapl oOUTaHUA
opranusmoB», «®Dotonepuoauzm», «llonmymaunm», «3aKOHOMEPHOCTH pPOCTa
YUCIIEHHOCTU MOMYJISIIUH UHPY30puH-Ty Penbkiy, «[IuieBsie nemnm.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGoparopHas padbota Ne 3. «Mopdonornueckue 0COOEHHOCTH PACTEHUM U3
Pa3HBIX MECT OOUTAHUS.

JlaGopartopHas padota Ne 4. « BrnusiHue cBeTa Ha pOCT U Pa3BUTHE UYEPEHKOB
KOJIeyCcay.

ITpakTrueckas padora Ne 2. «Iloacuér MIOTHOCTH MOMYJISUUI pa3HbIX BUAOB
pacTEeHU.

Tema 4. CoodmecTBa 1 3k010ruueckne cucremsl (10 yacos)

Coo0miecTBOo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
IPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Buasl-nomuHaHTel. CBsA3M B
OHOIIEHO3E.

Okonorudeckue cucrteMsl (dkocucteMsl). Ilonstne 00 »skocucteme u
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBOpoT BEIIECTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduueckue (muiieBble) YPOBHM OKOCHUCTEMbI. [IWIleBble 1€MW U CETH.
OCHOBHBIE TIOKA3aTENIW SKOCUCTEMBI: OMomacca, MPOAYKIHS. DKOJIOTMYECKHE
nupamMuibl:  MPOIYKLUMHU, YHUCJICHHOCTH, Ouomacchl. CBOHCTBA HKOCUCTEM:
YCTOMUYMBOCTb, CAMOPETYJISIUS, pa3BuTue. CyKiieccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03Ep M PeK. DKOCHCTEMa XBOIHOTO
WA HIUPOKOJIMCTBEHHOTO Jieca.

AHTpPONOTE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroilunmBocTH 3kKocucteM. CoxpaHeHue
OMOJOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanckoro o 6mocdepe. ['paHuiibl, coctaB u CTPyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Onochepbl Kak
rJ00aJIbHOM 3KOCHCTEMBbl. J{MHaMHueckoe paBHOBecMe€ U oOpaTHasi CBSI3b B
ounocdepe.

KpyroBopoTs! BemiecTB U OMOre0OXMMHUYECKUE KBl AIIEMEHTOB (yIiiepoja,
a30Ta). 30HAIBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emin. AHTpONOTeHHBIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocyuiecTBOBaHHE MPUPOIbI u YeJI0BEYECTBA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU O6uochepsl. OCHOBA pallMOHAIBHOTO
yOpaBJIEHUs] TMPUPOJHBIMU pecypcaMd M MX HCHodb30BaHue. JlocTukeHus
OMOJIOTHMHU U OXpaHa MPUPOJIbI.

JdemoncTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. U. BepHaackuii.

Tabmunpr u cxemsl: «IIumesbie nenu», «buoneHo3: coctaB U CTPyKTypay,
«IIpuponnbsie coobmiecTBay, «llenu nuTanusy, «IKoJOTHUYECKass TUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOrO  Jeca», «buomeHo3 BomoéMa», «ArpouneHo3», «lIpumepHsbie
AHTPOIIOTEHHBIE  BO3JEUCTBHS Ha Ipupoay», «BaxHenmme HUCTOYHHMKHU
3arpsi3HEHUs] BO3/lyXa M TPYHTOBBIX BOJ», «[louBa — BaxkHeMIIash coCTaBIsIONIAs
ounochepr», «DakTopsl Aerpaganuu nousy», «llapHukoBbiil 3 dext», «DakTopbl
paIMoaKTUBHOIO 3arpsisHeHus: Ouocdeprl», «OO0mas cTpykrypa Ouocheps»,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azora B mpupoze».

O6opynoBanue: Mopelb-anmaukanus «TunuuHble OMOLEHO3bI», Tepbapuii
«PacTtutenbHble co00IIeCTBaY, KOJIEKINH «buorieHo3y, «Bpenurenu BakHEHIIMX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJbTYyp», Tepbdapuu W KOJUIGKIUMU PACTEHUH U
KUBOTHBIX, MPUHAJICKAIINE K Pa3HbIM 3KOJOTHYECKHM TpyIaM OJHOTO BUJA,



Kpacnas kuura Poccuiickoit ®enepanuu, H300paKEHUS OXpaHIEMBIX BHUIOB
pPaCTEeHUN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUM HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUIA

Cornmacno ®I'OC COO, ycranaBnuBalTCi TpeOOBaHUS K pe3yibTaTaM
OCBOCHHSI  OOy4alONUMHUCA TPOTPaMM  CpPEIHEro  OO0Iero  0oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA mpeamera «buosorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHKME O0YYarONUMUCS POCCUUCKON
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPE/ENICHHUI0, HaJu4yhe MOTUBAlMM K  OOYy4YeHUIO  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JMYHOCTHU HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUNA Pa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYaIOIUXCS PYKOBOJICTBOBATHCS B CBOCH
JEATEIIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUS MpeameTa «bUoJorus JOCTUTaloTCs B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMu
MOBEJACHUSI U CIOCOOCTBYIOT TMpOILlECCaM CaMOIMO3HAHUsSl, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTHUSI BHYTPEHHEW TMO3UIUMU JIMYHOCTH, NATPUOTU3MA,
YBKEHHS K 3aKOHY U IMPABOIOPAJKY, YETOBEKY TpyJa U CTaplieMy MOKOJIECHUIO,
B3aMMHOTO YBa)KE€HHsI, OCPEKHOIO OTHOIIEHUS K KYyJbTYpPHOMY HACJIEIUI0 U
TPAAULMSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon denepauuu, MpUpose U
OKPY>KaroLIEH Cpelie.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTro mipeamera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH 00YYArOITNXCSI PYKOBOACTBOBATHCS
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEN JMUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJACHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEILHOCTH B IMPOIECCE peaM3allii OCHOBHBIX HAaNpaBICHUN
BOCIIUTATENBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOMIEroCcsl Kak aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



OCO3HAaHUE CBOUX KOHCTHUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M IMO3HABATENIbHBIX 3a/a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIICHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYHUTHIBATh B CBOUX JEUCTBHUSIX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEXKACHUSMU, KyJIbTYPHBIMHU LIEHHOCTSAMHU U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBAXKHUTEIBHOTO
OTHOILIEHUSI K MHEHHIO OIMOHEHTOB NpHU OOCYXKIECHUU CIOPHBIX BOIPOCOB
OHOJIOTUYECKOTO COCPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JNEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHNS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
MaTpUOTU3MA, YBAXXEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
Ponunou, ropmoctn 3a CBOM Kpai, CBOXO PoauHy, CBOM $S3bIK U KYJBTYpY,
MIPOLIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJHOMY HACJEAUIO U MaMSTHUKAM MPUPO/IBI,
JNOCTHXEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKHX Y4YE€HBIX B CTAHOBJIEHHUE U
pa3BuUTHE OHWOJOTMH, MOHUMAHUS 3HA4YE€HHs] OMOJOTMM B IO3HAHUM 3aKOHOB
PUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyKeHHUI0 u 3ammute (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYallUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJ|a B TOCTPOEHUE YCTOMYUBOTO Oy TyIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBHM C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAHHUE YMOIMOHAIBHOTO BO3/ICUCTBHUSI )KMBOM TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usnyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[0POBbS U
IMOIUUOHAIBHOIO 0J1ar0MOTyYHs:

MOHMMAHUE W peaju3anus 370pOBOTO U Oe3omacHOro oOpa3a >KHU3HU
(3mopoBOoe  TUTaHWE, COOJIONICHWE TUTMEHWYECKHX TMPaBWJI ©  HOPM,
cOaJIaHCUpPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusuyeckas
aKTUBHOCTb), OEpPEHKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOI'O OTHOLIEHUS K
coOCTBEHHOMY (DU3UUECKOMY U MICUXUYECKOMY 370POBBIO;

MOHMMAHUE 1IEHHOCTH NpPaBUJl HHIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30macHOT0 MOBEICHUS B CUTYaIIUSX, YTPOXKAIOMIUX 3IOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yMOTpeOIeHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIEHHOCTH MaCTEPCTBA, TPYAOTIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTHUYECKOW M COLUUAIBHOMN
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHSATH TAKYIO JIESITEIbHOCTD;

WHTEpPEC K pa3muuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBepuIaTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccun U peaTr30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
NPOTSKEHUU BCEH JKU3HMU;

7) 3K0JIOrH4€CKOro BOCIIMTAHMSA:

DKOJIOTUYECKH IEJIECO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: MNPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKM WX BO3MOXHBIX TMOCJIEACTBUNM s
OKPYXKaIOLIEH CPEeIbl;

OCO3HaHUE TI00aTBLHOTO XapaKTepa DKOJOTHYECKUX MPOOJIeM U TMyTed uxX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU U3YyUYEHUU OUOIOTUU
3HaHWST W YyMEHUS TMPU PEIICHUH TPoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOJIONIONb30BaHUEM  (COOJIOICHUE  TMPaBU  MOBEICHUST B MPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHUS B HOKOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChEphl);



AKTUBHOE  HEMNPUSTUE JIEWCTBHM, NPUHOCIIIMX BpEI  OKPYKAIOLIEH
OPUPOAHON Cpele, YMEHUE IPOrHO3UPOBATH HEOJIArONPUATHBIE SKOJOTMYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX NEUCTBUN U NMPEIOTBPAILATD HUX;

HaJIM4KME PA3BUTOIO HKOJIOIMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIBTYPBI,
OIIBITA NEeATEIbHOCTH HKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMeHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K Y4aCTHIO B IIPAKTHYECKOMN JESATEIBHOCTH DKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKU U OOIIECTBEHHOM MPAaKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KyJbTYp, CIOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYpPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE crneuuUuKy OWONOTHMH KakK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeCTaBICHUsT 00 OKPYXKAIOLIEM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YEIOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M pELIEHUH IpodsieM
COXpaHEHUs IIPUPOJHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTU OWOJIOTMU JAJIi COBPEMEHHOW IMBHIIM3ALIMU:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PECypCHble  IPOOJIEMBbl  pa3BUTUS
4eJI0BEYECTBA, IIOUCKA MyTe BbIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOJIEM U
o0OecrieyeHHss  Iepexoja K  YCTOMUYMBOMY  pPa3BUTHIO,  PAallMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMYECKMX 3HAHUW B LEJAX
NOBBILIEHUS] OO0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUIMOHAJIBHOM I'PaMOTHOCTH O0O0ydYarommxcs, GopMupyemoi
IpU U3y4eHUH OUOJIOTHH;

IIOHMMAHUE CYLIHOCTU METOAOB IO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJIy4YacMble 3HaHWs JJI1 aHauu3a H
OOBSCHEHUS SBJICHUN OKPY’KAIOLIEr0 MUpa U MPOUCXOAUIMX B HEM M3MEHEHMH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB U
MMEIOIIMXCS JAHHBIX C LIEJbIO MTOJTYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OHMOJIOTMUYECKUE 3HAHUS JUIs
pelieHus Ipo0JieM B PeaIbHBIX )KU3HEHHBIX CUTYalIMSX;

OCO3HaHUE ILIEHHOCTH HAy4YHOM JEATEIBHOCTH, N'OTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa3oBaHNI0, K AKTHUBHOMY IMOJyUYEHHIO HOBBIX 3HAHUI MO OHOJOTHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHMs yueOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIe i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUaIOIIUXCA
MEXIUCUUIUITMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHbIe MOHITHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOIOB TMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBIEHHUE, MPOIIECC,
CUCTEMA, HAay4YHbIM (akT, MPUHIUI, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIEJIOBaHNE,  HaONIOJEHHWE, U3MEpPEHHe,  OKCIEPUMEHT U  JAPYTHUX),
yHUBEpCcaJbHble Yy4eOHble JeHCTBUS (IIO3HABaTENIbHbIE, KOMMYHHUKATHBHBIE,

peryJsiTUBHbIE), oOecreynBarome (dbopmupoBaHue (GyHKIMOHATBHOM
IPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHUMH OOYy4YarolMXCsi, CIOCOOHOCTH
oOy4armuxcs UCII0JIb30BATh OCBOCHHbIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33pEHYECKUE 3HAHWS W  YHUBEpCaJdbHbIE Yy4YeOHBIE JCHCTBUS B
MO3HABATEILHOU U COIMAIBHOM MPAKTHKE.

MeranpenMeTHble pe3yJIbTaTbl OCBOCHHMS IPOTPaMMbl CpEIHEro OOIIero
00pa3o0BaHUsl TOHKHBI OTPAXKATh:

OBaanenne YHHBEpPCATbLHBIMU yueOHbIMH NMO3HABATEJIbHBIMHU
AefiCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeHCTBHS:

CaMOCTOATENIbHO  (popMynupoBaTh U aKTyaJIM3UpOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh NPU OCBOCHUM 3HAHUU MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Kiaccuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHSATUM (BBIJEIATHh WX XapaKTEpHbIC MPU3HAKH, YCTAHABJIMBATH
CBSI3U C JIPYTUMH MOHATHUSIMM);

ONpENETATh LENU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI AESTEILHOCTHU C TOCTABICHHBIMHU IEJISIMU;

WCITOJIB30BaTh OMOJIOTUYECKHUE TTOHSATHS JUTsl OOBsICHEHUS (DAKTOB M SIBJICHUM
YKUBOW TIPUPOJIBIL;

CTPOUTH JIOTMYECKHUE pacCyXJAeHUsl (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUSI B paccMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHBIC CpencTBa TUISt MpEACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a



TakK€  NPOTHUBOPEUHMI  Pa3HOTO  pOJAa,  BBIBICHHBIX B Pa3IUYHBIX
UH(GOPMAIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepraIbHbIX U HEMaTEPHUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JAESITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESATEIbHOCTH;

KOOPAMHUPOBaTh M  BBIMOJHATH pabOTy B  YCIOBHSIX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMOJIEICTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX IPO0JIEM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eiiCTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKONW U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIEHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHMSI,

UCIIONIb30BaTh pPAa3jMyYHble BHUIBl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUIO M TPUMEHEHUI0 B Y4YeOHBIX
CUTYalUsX, B TOM YUCIIE MPHU CO3aHUH YUEOHBIX U COLUATBHBIX IPOEKTOB;

(opMUPOBATh HAYUYHBIM TUI MBILUICHUS, BIa/€Th HAYYHOU TEPMHHOJIOTHEM,
KJIIOYEBBIMU MTOHATHSIMHU U METOJIaMU;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESTEIIbHOCTH U KU3HEHHBIX CUTYAIHIX;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U AKTyalIM3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ PpEeLIeHUs, HAXOAUTh apryMEHTHl Uil JOKa3aTesIbCTBA
CBOMX YTBEPXACHUMN, 3a71aBaTh NapaMEeTPbl U KPUTEPUH PEILICHNUS;

aHAJIM3UPOBAaTh TMOJYYEHHBbIE B XOJE€ PpELICHUS 3aJauyd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISATh LIE€JICHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHATBHYIO CPENy;

yMETh MEPEHOCUTh 3HAHWSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JIACTH
KU3HECATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAIbHBIE TMOIXOJbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE abTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanuei:

OpPUEHTUPOBATHCS B PAa3IMYHBIX UCTOYHUKAX UH(POPMALUU (TEKCTE yueOHOrO
nocoOusi, Hay4YHO-IOMYJISIPHOM JsuTeparype, OHOJIOTMYECKUX CIIOBapsiX U
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



UH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3aNPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, HE0OOXOAUMOMN JJISI BBIMOJHEHUS YUEOHBIX
3a/ay;

npUOOpeTaTh OIBIT KCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMajbHyr0  (opMy  MNpeAcTaBICHUS
ouosiornyeckor uHpopmaluu (CxeMbl, Tpauku, TUarpaMmbl, TaOJUIIbI, PUCYHKH
" JIpyroe);

UCIIONIb30BaTh HAYYHBIA fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
ouosiorndeckor uHQOpMaIrMel: TPUMEHATh XUMHUYECKHE, (QU3NYEeCKUe U
MaTEeMaTUYeCKUe 3HAaKU W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIONb30BaTh U NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PAaclO3HABaHWSA W 3aUTHl  WH)OpMAaIuH,
HH(pOpMAITMOHHON 0€30MaCHOCTH JTMYHOCTH.

OgyaieHHe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHY JeCTBUSIMU:

1) oO61enme:

OCYIIECTBIISATh KOMMYHHUKAITMHN BO BCeX chepax KMU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCHM IO CYUIECTBY OOCYXKIaeMOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCHUTENIbHO BBIMIOJHEHUS TMpeiaraeMoun
3a/1aud, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCThH MO3MUIMN JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CpEACTBA OOINCHMs, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUi,
YMETh CMAT4aTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJCUCTBHS, MMOHUMATh
HaMEpEHUS IPYTUX JIIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOpPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBHUIYJIHON
paboThI MpH PEIICHUH OMOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJECHCTBUS NPU PEIICHUH YUeOHOMU 3a/1auu;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEH KaKOTO WieHA KOJUICKTUBA;



IPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacmpenenartb pojiid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KAa4ye€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHMKAa KOMAaHIbl B
00wt pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHMBATh MWJAEH C TO3ULUHAA HOBH3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYaIUSX, MPOSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OBjaieHre YHMBEPCANbHBIMY PeryJasSTUBHBIMHU ACHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUSl [UJIs BBIABICHHUS NOpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YYEOHbBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYINKAax IO OTHOLICHHIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO JESATEIbHOCTD, BBISBIATH
npo0seMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyaLUsX;

CaMOCTOSITENIbHO COCTaBJSATh IUIAaH pEIIeHHs MpoOJeMbl ¢ yu&€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEATIOUYTEHUI;

J1aBaTh OLIEHKY HOBBIM CHUTYaLUSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHUI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO ILIUPOKON HPYIULUU B
pa3HbBIX O0JIacTAX 3HAHMWM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3yJIbTATOB U
OCHOBaHMi, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JI OLEHKH CUTyalluu, BbIOOpa
BEPHOIO PEILICHHS;

YMETh OIIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYTMX IpU aHaJIU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHE ce0s U APYTHUX:

IPUHUMATH Ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHTbl JPYIMX IpU aHalu3e pe3yJbTaToOB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYI'UX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTHble pe3ynabTaThl OocBoeHUs nporpamMMmel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue it yaueOHoro npeamera «buomnorusn»
HAy4YHBIC 3HAHUSA, YMEHUS U CHOCOOBI ICUCTBUN MO OCBOCHMIO, MHTEPIPETAIINH U
IpeoOpa30BaHNIO 3HAHUM, BUIBI JEATEIBHOCTH IO MOJIYYEHHIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUI B Pa3jMuYHBbIX y4E€OHBIX CUTYalUsAX, a TaAKKE B PEaJIbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosornei. B mporpamme mnpenMeTHble
pe3yJIbTaThl MPEICTaBICHBI IO TOJaM 00yUYEeHHUSI.

[TpenMeTHbIe pe3ysbTaThl OCBOEHUSI yueOHOro mpeamera «buonorus» ¢ 10
Klacce JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HayYHOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHHM COBPEMEHHOI €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPAa M HAyYHOI'O MHPOBO33PEHMS, O BKIIAJIE POCCUHCKHX U
3apyOeXKHBIX YU€HBIX-OMOJIOrOB B pa3BUTHUE OHOJOTUH, (YHKIUOHATHHOU
IPAMOTHOCTH Y€JIOBEKA JIUISl PEILICHUs KU3HECHHBIX 3a/1a4;

YMEHHE PACKPBIBaTh COAEpKAHME OMOJIOIMUYECKHX TEPMHHOB M IOHSITHIA:
KU3Hb, KJIETKa, OpPraHu3M, MeTabosu3M (0OMEH BELIECTB M IMpPEeBpaIlCHHE
JHEPrUMr), TOMEOCTa3 (CaMOperyJisilys), YPOBHEBAs OPraHU3aLMsl KUBBIX CHCTEM,
CaMOBOCIIPOU3BEACHUE (PETIPOTYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

yMEHHE H3jaraTb OWOJIOTMYECKHE TEOopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, ILEHTpaJibHas JIOTMa MOJIEKYJSIpHON Ouosorun), 3akonbl (I
Mewnpens, T. Moprana, H. 1. BaBusosa) u ydenus (o meHTpax MHOroo0Opasus u
MPOUCXOXKICHUs KyJIbTYpHBIX pactenuit H. M. BaBuioa), onpeaensaTs TpaHUIIbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BJaJIeTh METOJAaMH HAYyYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
ONMCAHUE JKHUBBIX CHCTEM, IMPOLIECCOB U SIBJIECHUM, OpraHU3alys U NPOBEIECHUE
OMOJIOTMYECKOTO  AOKCIEPUMEHTa,  BBIABI)KEHHWE  THUIOTE3bl,  BBISABICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE I0JYYEHHbIX



pe3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIBI HA OCHOBAHUU TOJTYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJICIATh CYUIECTBEHHBIC MPU3HAKUA BHPYCOB, KJIETOK MPOKApUOT U
JYKapuoOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEIIECTB U IPEBPALIEHUS 3HEPIUU B KIETKE, (pOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHs, WHIUBUAYaJbHOTO pA3BUTHUS OpraHuU3Ma
(oHTOTEHER);

YMEHHE NPUMEHAThH IOJIyYE€HHbIE 3HAHUS I OOBSCHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHMM, JJI NPUHATUS NPAKTUUYECKUX PEIICHUN B IOBCEIHEBHOU
KHU3HU C IeJbpl0 oOecreyeHus Oe30I1acCHOCTH CBOETo 3/10pOBbS U 30POBbS
OKPYKaIOIIMX JIFOEH, COOJII0IeHNsI HOPM IPaMOTHOTO TIOBEICHUS B OKpPYKaroIIen
IPUPOJHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTH)KEHUN
COBpPEMEHHOM  Ouosormn U OMOTEXHOJOTMH Ui PalUOHAJIbHOTO
IPUPOIOTIOIB30BAHUS;

yMEHHE pellaTh »JJIEMEHTApHble TEeHETHYECKHEe 3aJaud Ha MOHO- H
OUTUOPUIIHOE CKpEIIMBAaHME, CLEIJICHHOE HAacJIeI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPH/IHOTO CKpEIIMBAaHMs JJIs MIpeICKa3aHUsl HACJIEJOBAHMS MPU3HAKOB Y
OpraHHU3MOB;

yYMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpaKTUYECKHe pPadOThI, COOIIOAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OPMALIUIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBJIOHAYYHbIC 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAcCOBOM MH(OpMaLMK, HAyYHO-IIOMMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUNH B OMOJIOTHH,
MeAHUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHMCbMEHHBIE M YCTHBIE COOOIIEHMUS,
0000111251 OMONOrMUYECKYI0 MHPOPMALMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUHHBIN arnmapar OMOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpeameta «buonorus» ¢ 11
Kjlacce JOIKHBI OTPAXKaTh!

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HayYHOTO
3HAHHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAyYHOM KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCHUMCKUX U
3apyOeXKHBIX YyU€HBIX-OMOJIOrOB B pa3BUTUE OHOJOTUH, (YHKIUOHATHHOU
IPaMOTHOCTH Y€JIOBEKA JIJIsl pELICHMs )KU3HEHHBIX 33]1a4;

YMEHHE PACKPBIBATh COAEpKAHME OMOJIOrMUECKUX TEPMHHOB M IOHSITHIA:
BUJ, TIOMYJIALNS, T€eHO()OH, IBOIIOLUS, ABMXKYIIME CUIIBI ((PAKTOPBI) IBOJIIOLINH,
IPUCIIOCOOICHHOCTh OPraHU3MOB, BHI000pa30BaHHUE, SKOJIOTHUECKHE (PaKTOPHI,



IKOCHUCTEMa, MPOAYUEHTHI, KOHCYMEHTBI, PENyIeHThl, UEeNH IHTaAHUS,
AKOJIOTHYECKas pamMua, OMoreoenos, onocdepa;

yMEHUE Wu3JaraTh OWOJIOTUYECKHWE TeopuH (dBOJIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHsl DBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoiactBa K. M. Bbopa, uepenoBaHusi TJaBHBIX HANpaBICHUA U
nyteit sBomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepnanckoro),
OTIPENeNSITh TPAHUIIBI HX PUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yMEHHE BJIaJIeTh METOJAaMH HAYYHOTO TIO3HAHMS B OMOJIOTUHN: HAOIIOACHHUE U
OMMCAaHUE JKUBBIX CHUCTEM, MPOIIECCOB U SBJICHHIA, OpPTaHU3AIMs W TPOBEACHHE
OMOJIOTHYECKOTO  DKCIIEPUMEHTa,  BBIIBI)KCHHWE  THIOTE3bl,  BBISBIICHHE
3aBUCUMOCTH MEXKIy HWCCICAYEeMbIMU BEIUYMHAMH, OOBSICHEHUE IOyYECHHBIX
pe3yJIbTaTOB, WCIIOJNB30BAHHBIX HAYYHBIX TOHSTHH, TEOPUH W 3aKOHOB, YMEHUE
JIeNaTh BBIBOJIBI HA OCHOBAHUH TIOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICIATh CYIICCTBEHHBIE MPU3HAKH CTPOSHUS OHOJIOTUYECKUX
OOBEKTOB: BHJOB, MOMYJSIIHUNA, TPOMYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTeOIEHO30B W JKOCHUCTEM, OCOOCHHOCTHM TMPOILIECCOB: HACIEACTBEHHOMN
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsI, MPUCIOCOOICHHOCTH
OpPTaHW3MOB, JEUCTBUSA DJKOJOTHYECKMX (PAKTOPOB HA OpPraHU3MBI, TEpeHOoca
BEIIECTB M TIOTOKAa DHEPTHMH B JKOCHCTEMAax, aHTPONOTECHHBIX HM3MCHCHHHA B
IKOCHUCTEMAaX CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB M OHOTCOXUMHYECKUX
IIUKJIOB B Onocdepe;

yYMEHHE TPUMEHSATH TMOJyYeHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHYECKUX
NIPOIIECCOB W SIBJICHHIA, /ISl MPUHATUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBSA
OKPY’KaIOUIHX JFO/ICH, COOIIO/ICHHSI HOPM IPAMOTHOTO TIOBEJICHHS B OKPY KaIOIICH
NPUPOAHON cpelle, NMOHMMAaHWE HEOOXOIUMOCTH WCIHOJIb30BAHUS JIOCTHIKCHHA
COBPEMEHHOW OMOJIOTHH /ISl PAllMOHAIBHOTO TPUPOIOTIOIH30BAHMS;

yYMEHHE peliaTh dJIeMEHTapHble OMOJIOTHMYECKUEe 3a7aud, COCTABIATH CXEMBI
MEePEHOCa BEIIECTB U IHEPTHUH B IKOCHUCTEMAaX (LI MUTAHUS);

YMEHHUE BBHINONHATH Ja0OpaTOpPHBIE W MPAKTHYECKHE PadOThI, COOIIOAATH
npaBuiia mpu padoTe ¢ yueOHBIM U Ta0OpaTOPHBIM 000PYA0BaHUEM;

yMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETHPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJEP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHUA W3
Pa3IMYHBIX UCTOYHHUKOB (CPEICTBA MacCOBOW MH(OPMAIINHU, HAYYHO-TIOYJISIPHBIE
MaTepualibl),  pacCMaTpUBaTh  [JIOOANbHBIE  JKOJIOTMYECKHE  MPOOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIINIO;

yMEHHE CO3/laBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOIICHMUS,
0000mas 6uoorHuecKy0 MHGOPMAIUIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUHHBIN arnmapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KounyecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne ni/mn P Kontpoabnbie  IIpakTnueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 b 2 .
HOTOTIUL Xak HayKa 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBble CHCTEMBI M X OpraHu3aIus 1 bubmorexa HOK
p H https://m.edsoo.ru/7f41¢292
Bbu6nmuoreka [JOK
3 X i 8 1 1
MMUYECKHI COCTaB U CTPOCHHE KIICTKH hitps-//m.cdsoo.ru/7f4 16292
Bbu6nmuoreka [JOK
4 XK 6
HBHEACATETLHOCTD IICTIH https://m.edsoo.ru/7f41¢292
5 PazMHOXkeHUE 1 THAVBUAYAJIBHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTtBeHHOCTh M UBMEHUYUBOCTh 9 1 15 bubmuorexa [JOK
OpraHu3MoOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 bu6mmoreka [IOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne /i P Konrpoabnsie IIpakTuueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1
IBOMIOLHONHAS GHOTOTHS ? https://m.edsoo.ru/7f41cc74
Bo3HMKHOBEHUE U pa3BUTHE KU3HU HA 10 1 0.5 bubanorexka HOK
3emiie ’ https://m.edsoo.ru/7f41cc74
OpranusMbl 1 OKpY>Karolas cpeia 5 1 bubmorexa HOK
P Py tHast cpet https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1 1
Coo0r111ecTBa U HKOJIOTHYECKUE CHCTEMBI 0 https://m.cdsoo.rw/7f4 1ccT4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kontponbnbsie IlpakTHyeckue
n/n Bcero u3yuyeHuss oOpasoBaTejbHbIE
padoThI padoThI
pecypchl
but6mmoreka [IOK
1 buosnorus B cucreMe Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUSA KUBOW TPUPOIBI.
[TpakTrueckas padota Ne 1
but6mmoreka [IOK
2 «Mcnonp30BaHNUE pa3TUYHBIX 1 0.5
https://m.edso0.ru/863e6122
METOJIOB MPY U3YICHUU
OMOJOTUYECKIX O0BEKTOBY
3 buonornyeckne cucTeMsl, IPOLECCHI 1 bubnmoreka [JOK
1 UX U3YUYECHUE https://m.eds00.1u/863e6564
4 XuMHYECKUH coCcTaB KIIeTKH. Boma u | bubmunoreka LIOK
MUHEPAIBHBIE COJIU https://m.edsoo.ru/863e674¢
bubmunoreka LIOK
5 b .C 0 1
CIKH LOCTAR I CTPOCHHE DENKOB https://m.edso00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «/3yuenue | 0.5 bubnmoreka [JOK
KATATUTUYECKOW aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJTH KaTajasbl)»
b K
7 VYrneBonwl. JInnuasl 1 nbmorexa [0

https://m.eds00.ru/863¢6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmunoreka LIOK

8 Hyiientossie kuciotsl. AT® https://m.edsoo.ru/863e6d5c
9 O6061IeHME 10 TEME " XUMUYECKHI Bbubmunoreka LIOK
cocTaB KieTku" https://m.edsoo.ru/863e6e88
Hcropust u MeTObI U3YYCHUS
10 kneTku. Knerounas teopus. Knerka
KaK IeJI0CTHAs KHUBas CUCTeMa
CTpoeHme 3yKapuOTUYECKON KIIETKH.
JlaboparopHuas pabota Ne 2
«H3yuenue cTpoeHUs KIETOK bu6nuorexa [IOK
11 pacTeHuil, KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863¢6ff0
OaKTepHii Mol MUKPOCKOIIOM Ha https://m.edsoo.ru/863¢716¢
TOTOBBIX MUKPOTIpETapaTax u ux
OIICAaHHUE»
bubmunoreka LIOK
12 OOMEH BEIIECTB WK META00IN3M hitps://m.cdsoo.rw/863¢766¢
13 ®oTtocunTe3. XEMOCHHTE3 bubmorexa HOK
https://m.edsoo0.ru/863e7c¢98
14 DHepreTUYecKuii 00OMeH bubmorexa OK
https://m.edsoo.ru/863e7aae
JKu3HeHHbIN IUKIT KIETKU. [lenenue
KieTku. Muto3. JlabopaTopHas
15 paborta Ne 3 «HaGmronenue Mutosa B 0.5 bubmmorexa LOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKPOIIpENapaTax»
16 buocunres 6enka. Peaknus bubmoreka [JOK
MAaTPUYHOT'O CUHTE3a https://m.edso00.ru/863e796¢
17 Tpancusmus — OnocuHTE3 OENKa buGnnorexa LIOK

https://m.edso0.ru/863¢796¢



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

13 Hexknerounsie ¢popmbl )KU3HH — Bu6muotexa [JOK
BUPYCHI https://m.edsoo.ru/863e7540
bubmunoreka LIOK
19 DopMBbI pa3MHOKEHUSI OPTraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
but6mmoreka [IOK
20 Meii
o3 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
21 Jlaboparopuas pabota Ne 4 0.5 bu6nuoreka [IOK
«3y4yeHue cTpoeHus MoJOBbIX ’ https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
2 HNunuBuayansHOE pa3sBUTHE bu6nuorexa [IOK
OpPraHu3MOB https://m.edsoo.ru/863e8436
3 ['eneTnka — Hayka o bu6nuoreka [IOK
HACJICICTBEHHOCTH Y N3MEHYNBOCTH https://m.eds00.ru/863e8612
3aKOHOMEPHOCTHU HACIEAOBaHUS
24 npu3HaKoB. MoHorubpuaHOE bubmmorexa LIOK
P ] pra https://m.eds00.ru/863e8878
CKpellIUBaHHe
UTHOPHUIHOE CKpeUIUBaHUE. 3aKOH
25 fezzamimilmro Hai.ﬂ[: OBaHUs bubmmorexa LIOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CleIUIeHHOE HACIEIOBaHUE
npu3HakoB. JlabopaTtopHas paboTa
2 No 5 «M3yuenue pe3ynbTaToB 0.5 bu6nuoreka [IOK

MOHOTHOPUAHOTO U AUTHOPHIHOTO
CKPELIMBAHUA y IPO30(QHIIBI HA
TOTOBBIX MHKPOTIpEIapaTax»

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



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

7 I'eneruka moma. HacimenoBanme | bubmunoreka LIOK
MPU3HAKOB, CIIETUIEHHBIX C IMOJIOM https://m.edsoo.ru/863e8c60
M3menunBocTh. HeHacnencrBeHHas
U3MEHUYUBOCTh. JlaboparopHas

73 pabora Ne 6. Uzyuenue | 0.5 bubmmoreka [JOK
MOIU(DUKATTMOHHON U3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BApUAIIMOHHOTO Psiia U
BApUAIMOHHOW KPUBO»

HacnencrBennast u3MEHYHNBOCTb.

29 JlaGopatopHnas pabora Ne 7. | 0.5 Bubmuotexa [JOK
«AHanu3 MyTauui y 1po3oQpuiibl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHUKPOTIpEIIapaTax»

bubmunoreka LIOK

30 Teneritka uenosexa ! https://m.eds00.ru/863e¢8d78
O06o01IeHne 110 TEME

31 «HacnencTBeHHOCTD U 1
U3MEHYHBOCTH OPraHU3MOBY»

bubmunoreka LIOK

32 (Cenexups kax Hayka H npoece ! https://m.eds00.ru/863¢9214

3 MeTo/ bl U TOCTHKEHUS CENIEKIINU | bubmuoteka [JOK
pacTeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214

14 buotexHoorus kak orpacib 1 bu6nuoreka [IOK
MPOU3BOACTBA https://m.eds00.ru/863¢9336

OBIIEE KOJIMYECTBO YACOB I10 14 4

I[TPOIT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbBbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHuss oOpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
1 OBOJIIOIMSA U METOJIBI €€ U3yUEeHHS 1 bubmorexa HOK
H A Y https://m.edsoo.ru/863ca20e
) Hctopus pa3BuTHs IPEACTABICHUN 1 bu6nuoreka [IOK
00 3BOJIOIINH https://m.edso00.ru/863¢9570
but6mmoreka [IOK
3 MuKpo3BOIIO 1
HKPOIBOTIONHA https://m.edsoo.ru/863e¢9cle
[Tomynsiiust Kak 3yIeMeHTapHas
eJIMHUIIA BUIA U DBOJIIOLHH.
AIHIL A . but6mmoreka [IOK
4 Jlaboparopnast pabota Ne 1 1 0.5
https://m.edsoo0.ru/863¢99¢6
«CpaBHEHHE BUJIOB 110
MOp(}oTOTHIeCKOMY KPUTEPHIO)
5 JIBrOKyIIHME CUITBI (9JIEMEHTapHBIC 1 but6mmoreka [IOK
(haKTOpHI) SBOTIOLNH https://m.edsoo.ru/863e9da4
bubmunoreka LIOK
6 EctectBe i1 oTOOp U ero o 1
TECTBEHHBII OTOOp 1 ero Gopwb: https://m.edsoo.ru/863e¢9¢d0
Pe3ynbpTarsl HBOIIONMN:
MIPUCIIOCOOJIEHHOCTh OPTAaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 0.5 bu6nuoreka [IOK
pa6ora Ne 2 «Omnucanue ’ https://m.edsoo.ru/863e9fde
MPUCTIOCOOTICHHOCTH OpTaHu3Ma U e€
OTHOCHUTEIILHOTO XapaKTepay
2 Hanpasnenns u nytu 1 bubnmoreka [JOK

MaKpO3BOJTHOIHNHN

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeoOpatumocTs 3BoOMIONNN
10 Uctopust xu3Hu Ha 3emMiie U1 METObI
e€ u3ydyeHus
1 ['unoTte3pl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3eMIie 1o 3pam u bubnmoreka [JOK
nepuoaam https://m.edsoo.ru/863ecabbe
OCHOBHBIE 3TaIlbl BOTIOIUU
PaCTUTENBHOTO U )KUBOTHOT'O MHpA.
13 [TpakTuyeckas padora Ne 1 0.5 bu6nuorexa [IOK
«M3ydyeHne NCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHUN U KUBOTHBIX B
KOJUTEKIIUSX
14 CoBpeMeHHas cuctema bu6nuoreka [IOK
OpPraHUYECKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeTI0BEeKa (aHTPOIIOTEHE3) Bubamorexa [IOK
https://m.edsoo.ru/863eac2c
16 JBrokymme cuitbl (pakTopsl) bu6nuoreka [IOK
AHTPONOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOJIOLUN
YelioBeKa
13 UYenoBeyeckue pacsl U MPUPOIHBIE bu6nuoreka [IOK
ajarTalyuy 4yeaoBeKa https://m.edsoo.ru/863caca2
O0001IEeHME 10 TEME
19 «BO3HUKHOBEHHE U PA3BUTHUE KU3HU
Ha 3emiie»
20 DKOJIOTHSI KaK HayKa
21 Cpenbl OOUTaHUS U SKOJIOTHYECKUE bubmunoreka LIOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsl

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

AbGuoTtudeckue HaKTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopdonorudeckue 0COOCHHOCTH

. bubmoreka [JOK
22 pacTeHM U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanus». JlaboparopHas pabora
No 4. «BnusiHue cBeTta Ha poCT U
pa3BUTHE YEPEHKOB KOJIEyca»
bubmunoreka LIOK
23 b
MOTHHECKHE (GaKTOpEI https://m.edsoo.ru/863eb348
DKOJOTUYECKHIE XapaKTePUCTUKU
nonyssauuu. [Ipaktuyeckas padora
24 Ne 2 «IToncuét ImioTHOCTH 0.5
MOMYJISINI pa3HbIX BUJOB
pacTeHui»
’5 Coo0riecTBa OpraHu3MOB — bubnmoreka [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
2 DKOJIOTUYECKHNE CUCTEMBI bubmuoteka [JOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE MOKa3aTeNN IKOCUCTEMBI.
bubmunoreka LIOK
27 DKOJOTUYECKUE MUPAMUBI.
N https://m.edsoo.ru/863ebSfa
CgoiictBa 3xocuctem. Cykueccus
28 [Ipupoanbie 3KOCHCTEMBI
29 AHTPOIOT€HHbIE SKOCUCTEMBI
30 buocdepa — rinobanpHas bubmmoreka [JOK
AKOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bu6nuoreka [IOK

o6uocdepsl

https://m.edso0.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoeuecTBo B Onochepe 3eminn 1
3 CocylecTBOBaHHE TPUPOJIBI U | bu6nuoreka [IOK
YeJIOBEUECTBA https://m.edsoo.ru/863ebale
14 0O0600mieHue TeMbl «Coo01iecTsa u |
HKOJIOTHYECKHUE CUCTEMBI)
OBUIEE KOJIMYECTBO YACOB I10 34 )5

[NPOT'PAMME



https://m.edsoo.ru/863eba1e

YYEBHO-METOJINYECKOE OBECIIEYUEHHE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1JIS1 YYEHUKA

* buonorwus, 10 xmacc/ I[lonomapésra U.H., Kopannosa O.A., Jlommnuna T.E.; mox
penaxiueit [Tonomapépoii U.H., O6mecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii neatp « BEHTAHA-I'PA®»; AxkurionepHOE 00IIIeCTBO
«3narensctBo «lIpocBemenue»

* buonorus, 10-11 knaccel/ Aaapeesa H.J1., O611ecTBO ¢ orpaHuYeHHON
oTBeTcTBeHHOCTHIO « MOl MHEMO3HNHA»

* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u apyrue
/Tlon pen. Ilaceunuka B.B., AxkuronepHoe o61miectBo «M3narenbcTBo
«IIpocseuieHue»

METOANYECKHUE MATEPHUAJIBI 1JIS YYUTEJIA

1. ITonomapena U.H., Kopuuiosa O.A., Cumonosa JI.B. - buosnorus. 10 kiacc.
Metoauyeckoe nocooue.- M., Benrana - ['pad, 2019;

2. Ilonomapesa 1.H., Kopuuiosa O.A., Cumonosa JI.B. - buosnorus. 11 kiace.
Meroanueckoe nocobue.- M., Benrana - I'pad, 2019.

3. [lonomapesa 1.H. buonorus. 10 knacc. Pabouas tetpans. — M.; «Benrtana-

['pad».

4. ITonomapesa 1.H. buonorus. 11 knacc. Pabouas Tetpans. — M.; «Benrana-

['pad».

HHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NUHTEPHET

1. «kEqunas xomneknus Hudposeix O6pazoarenbHbix Pecypcory (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnekTpoHHbBIN yueOHUK «brosorusy.

4. http://bio-ximik.narod.ru/bio/bio.htm - cTpoenue kineTox

5. http://biokhimija.ru/lekcii-po-biohimii.html - Gnoxumus

6. http://evolution2.narod.ru/index.htm - sBosrOIMSA

7. http://nrc.edu.ru/est/r4/ - Guonorudeckas KapTuHa MUPa

8. http://planete-zemlya.ru/ - [lnmanera 3ems

9. http: //ecologys1te narod.ru/index.html - sxonorus

10. http://bio-nica.narod.ru/index.html - Guonuka
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