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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJIOTMM TEOPETHUECKYI0 OCHOBY ISt
OTpEe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpXKaHUS y4eOHOro MpeaMera
«buonorusi»  coctaBmwiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH €€, CcoJiepKaHus, pPe3yJbTaToB OOy4YeHUs U
TpeOOBaHMM K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOXKEHUSI 00 OOLIUX LENIX U
OPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
oOmrero oopazoBanus B Poccuiickoit denepanuu, a Tak)Ke MOJI0KEHUS O CIeIIUPUKE
Ovonoruu, €€ 3HAYEHWU B T[IO3HAHMHM JKUBOM MPUPOABI U OOECIEUYECHHH
CYILIECTBOBAaHMsI YesoBeueckoro obmiectBa. CoriiacHO Ha3BaHHBIM MOJIOKEHUSIM,
OTpe/IeieHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma no Ouosoruu 1aé€t NpeaCcTaBICHUE O LeNx, 00 00IIel cTpaTeruu
oOy4eHHMsI, BOCHUTAHUS U Pa3BUTHUS 00YUAIOLIUXCS CPEACTBAMU YUEOHOT 0 MpeaMeTa
«buonorus», onpenenser 00s13aTENbHOE MPEAMETHOE COJAEPKAHUE, ET0 CTPYKTYPY,
pacmpenesieHre Mo pas3iesiaM M TeMaM, PEKOMEHIYEMYIO IOCIENOBATEIbHOCTh
U3y4eHHUs Y4eOHOTro MaTepuala ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBA3€H, JIOTMKM 0Opa30BaTEIbHOIO MPOLECCa, BO3PACTHBIX OCOOEHHOCTEN
00yyJarommxcs.

B nporpamMme o 610710THHU TaK)Ke YUUTHIBAIOTCSA TPEOOBAHUS K IIIAHUPYEMbIM
JUYHOCTHBIM, METaNpeAMETHbIM W TMPEIMETHBIM pe3yjbTaTaM oO0ydeHUus B
(dbopMupoBaHUU OCHOBHBIX BHJIOB y4eOHO-1103HaBaTEIbHON
JeATeIbHOCTH/YU4eOHbIX JEeUCTBUN OOY4YaroNIUXCsi MO OCBOCHUIO COJIEPKAHUS
OMOJOTNYECKOr0 00pa30BaHUS.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YpOBEHB) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3y4YE€HHUU Ouoyioruu, Onaronmapsi 4emy B Hel
IPOCMATPUBAETCS HANPABJICHHOCTh HAa pPA3BUTUE 3HAHUM, CBSI3aHHBIX C
(GbOopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTaUUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e >XKM3HM U OEpEeKHbIM OTHOILLIEHUEM K OKpYXaroulel NpUpOAHON cpene.
[ToaTomMy Hapsily ¢ U3yd4eHHEM OOIEOMOJOTHYECKUX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUH >KUBBIX CUCTEM PA3HOIO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEHEBHOM KU3HM ISl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NPOPUIAKTHUKY HACJIEICTBEHHBIX 3a00JIeBaHUN 4YEJIOBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHMSI HKOJIOTHYECKH 11eJIeCO00pa3HOTro
TOBEJICHUS B OKPYJKAIOIIEH MPUPOIHON Cpede, aHaIU3a BIMSHUSA XO3IMCTBEHHOM
JeATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U MCKYCCTBEHHBIX SKOCHUCTEM.
VYcuneHue BHHMMaHUS K TPUKIAIHOW HAMpPaBIEHHOCTH Y4eOHOro MpeaMeTa
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«buonorusy NpoAUKTOBaHO HEOOXOAMMOCTBIO O0ECTIEUeHHUS YCIOBUH JUISI pEeLICHHUS
OJTHOM M3 aKTyaJIbHBIX 33Ja4 IIKOJBHOTO OHMOJIOTUYECKOTO 00pa30BaHuUs, KOTOPas
npeanosiaraer GpopmMupoBaHue y oOydarouuxcsi CllOCOOHOCTH aJanTHPOBATHCS K
WU3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHUS 3aHUMAEeT Ba)XKHOE
mecto. OHa obecreunBaeT (GopMUpOBaHUE y OOYYAIONIMXCS MPEACTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIupsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOW OpraHW3allid W HBOJIOIUHU, CO3JAET
yCJIOBHSI  JUIs:  TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI,  (OPMHUPOBAHUS
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HABBIKOB 3JI0POBOTO M 0e30macHOro obpasa
YKU3HH, IKOJIOTMYECKOT0 MBILIUICHHS, HEHHOCTHOTO OTHOIIECHHS K KUBOU MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpeaHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUU
oOyuaronuxcs. M3ydyenune Ononmoruu odecneynBaeT yciaoBHs Ui (POPMUPOBAHUS
WHTEJUICKTYAJIbHBIX, KOMMYHHKAIIMOHHBIX W HWH(GOPMAIIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJIbTYpBhl, CIOCOOCTBYET MHTErpalui OMOJIOTMYECKUX 3HAHUU C
MPEICTABICHUSIMU U3 IPYTUX YUEOHBIX MMPEAMETOB, B YACTHOCTU, GU3UKU, XUMUU U
reorpaduu. Ha3zpaHHble NONOKEHUS O MpeAHA3HAYEHUU Y4YEOHOro mnpeaMmera
«buonorus» COCTaBUIM OCHOBY I ONPEIEICHUS NOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €r0 COAEpP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme II0
OMOJIOTHH.

Ot6op comepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYUIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOpPA3HOrO0 MOJAXO0Jd, B COOTBETCTBUHU C
KOTOPBIM OO0y4aroIMecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dopMupoBaHus OOIIEH KyJIbTYpbl, ONpEACNAIOIIME aJeKBAaTHOE IOBEICHHUE
YeJIOBeKa B OKPYJKArOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TNpaKTUUYECKOM AesiTeabHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIy>KaT OCHOBOM JIJIsi POpMUPOBAHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpyKTypupOBaHUE COAEpKaHUA Y4YeOHOro MaTepualia B IpOrpamMme Io
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUsT 3HAHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBOM OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CIIEIYIOUINE COAEPKATEIbHbIE TUHNN: «bronorus kak Hayka. MeTonbl
HAay4yHOTro TNo3HaHus», «KieTtka kak Ouonorumyeckas cuctemay, «OpraHusm Kak



Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHuYecKOro MHUpay,
«OBOJIOLMS KUBOU NPUPOJB», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTHY.

[lenp usyuenus yueOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIONB30BaTh ATH 3HAHUS /JIsi TPAMOTHBIX JIEHCTBUN B OTHOLICHHH OOBEKTOB
YKUBOM TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTikeHue 1enu u3yuyeHus: yueOHoro npeamera «buosnorus» na 6azoBom
YPOBHE 00€CIEUNBAETCS PEIICHUEM CICAYIOMINX 3a/1ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKHUX TEOPHSIX,
YUECHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MPaBUIIAX, CIyKaIIMX OCHOBOU
Uit (POPMUPOBAHUSL TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAay4YHOT'O MO3HAHMs, CTPOEHUH, MHOT000pa3uu U 0COOEHHOCTSIX KUBBIX
CUCTEM pPa3HOr0 YPOBHSI OpPraHU3allid, BBIIAIOIINXCS OTKPBITHSX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOY4YalOIIMXCS IMO3HABATENIbHBIX, HWHTEJUIEKTYaJIbHBIX H
TBOPYECKUX CIIOCOOHOCTEW B MpoLiecce aHaIM3a JAaHHBIX O MYTAX Pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, MW M MOAXOAOB K H3YYEHHIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHS OpPraHU3aluy;

CTAaHOBJICHHE y oOydaroumxcs oOmel KyJbTypbl, (YyHKIHOHAIbHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYKAIOLIETO
MHpa KUBOM IPUPOJIbI HA OCHOBAHUH 3HAHUU U OIBITA, MOJYYEHHBIX ITPU U3YUEHUN
OMOJIOTHH;

dbopmupoBaHue Yy OOy4YalOIIMXCAd YMEHHA WJUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIMLIMHCKUX TEXHOJOTUH U arpoOMOTEXHOIOT Ui,

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTH IO3HAHUSI YEJIOBEKOM JKHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIEHHUS K HEM, COOIIOICHUS] A TUUECKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpPBI, A1 (POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

MIPUMCEHEHHUE MTPUOOPETEHHBIX 3HAHUK U YMEHHUM B MIOBCEAHEBHOM KU3HH IS
OLICHKH TMOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPY>KaloIlen cpejie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpemnero oOuiero o6pasoBanust «buonorusp», m3zydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM YUYEOHBIM MPEAMETOM, BXOMSIIUM B
COCTaB NMpeaMeTHOM o0nacTh « ECTecTBEeHHO-HAYUHbIE PEIMETHI.



Jlst m3ydennsi Ouojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
otBoauTCcs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaeno), B 11 kimacce — 34 yaca
(1 yac B HeneIIO).



COAEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamu, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Pounb 6uosnoruu B hopMupoBaHUH COBPEMEHHOM Hay4dHOU KapTUHBI Mupa. Cucrema
OMOJIOTMYECKHUX HAYK.

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMIMCaHUE,
U3MepeHue, KilaccupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbnos, /Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTO/ bl TO3HAHUS YKUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktrnueckass padora Ne 1. «Jcnosb3oBaHWe pa3IMYHBIX METOAOB IPHU
M3YUYCHUHN OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPraHU3AIUSA.

’Kusbie cuctembl (OMOCUCTEMBI) KaK peaAMeT u3ydeHus: ouosorun. OTinuue
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIM, MNOMYJISIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTe0IeHOTHYSCKuH ), OMOChEPHBIN.

JdeMoHCTpauu:

Tabnuiel u cxembl: « OCHOBHBIE MPU3HAKU KU3HU», « YPOBHHU OpraHU3aAIUU
YKABOW MPUPOIBD.

O6opynoBanue: mojaenb MoJiekybl JIHK.

Tema 3. XumMuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKA. XHUMHUYECKUE OJJIEMEHTBI: MAaKpPODJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEpanbHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEPAJIbHBIX BelIeCTB B kieTke. l[lomnepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3ameHnnmblie 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJIeKyJibl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
byHKIIUM OETIKOB.



depMeHThI — OHoJoTrHUecKre Katanu3aTopsl. CTpoeHue pepMeHTa: akTUBHBIN
1eHTp, cybcrpatHas cnenududHocTh. Kodepmentsl. Burtamunbl. OTimuuns
(GbepMEHTOB OT HEOPTraHUYECKUX KAaTau3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TII0K03a, pru003a U 1€30KCUpr003a), TUcaxapuabl
(caxapo3a, JlakTo3a) M TOJMCaxapulbl (Kpaxmaj, TJUKOreH, IEeJUII0JI03a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlunuael:  TpUrauuepuabl, QGocPoaunuasl, cTepouasl. [HapoduIbHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIUIOB KaK MCTOYHUKOB YHEPTUU.

Hyxnennoseie kucnorel: JHK wu PHK. Hykmeotmaer — MOHOMEpBI
Hyki1enHoBbIX kucnoT. Crpoenne u Qynkuuu JJHK. Ctpoenne u ¢pynxmun PHK.
Buasr PHK. AT®: ctpoenne u hyHKIUH.

[utonorus — Hayka o Kietke. Kiietounas Teopus — mpuMep B3aUMOACHCTBUS
uei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3yUEHUS KIIETKH.

Kierka kak nenoctHas )kuBas cucrema. OOniue npru3Haky KJIETOK: 3aMKHYyTast
HapykHas MmemOpana, Moiekyinsl JIHK kak renernmueckuil ammapaT, cucrema
CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuornyeckas. (OcoOeHHOCTH
CTpPOEHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIIMYMS PACTUTEIBHOM, >KUBOTHOM H
IrpUOHOM KJIETKHU.

[TOoBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmatnueckas memOpana, e€ cBorictBa u QpyHkiuu. [{utomnnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapart ['ombmxw,
I30CcoMBlL.  [loyaBTOHOMHBIE OpPraHOWIbl KIETKH: MHUTOXOHIPHUH, IUIACTHIBI.
[Ipoucxoxxknenne MUTOXOHApWM u TuiacTua. Bunbr mmactun. HememOpannbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKUA. OYHKIIUU OpTraHOUI0B KJIETKU. BriTtoueHus.

Anpo — perynaropuslii eHTp KiIeTku. CTpoeHue sjpa: siaepHas o0010YKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdeMoHCTpaUm:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IIneinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jnarpammel: «PacnpeneneHne XMuMHYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOIEY,
«Pacmpenenenne XuMHUYECKUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHure MoJIeKyJibl BOJIb», «bruocunTes 0enka», « CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kuciotel. JIHK», «CtpoeHue MosekyJibl
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AT®», «CtpoeHue 3yKapuOTUYECKOM KIETKW», «CTpOEHHE JKUBOTHOM KIIETKW,
«CTpoeHre pacTUTENbHOU KIETKW», «CTpoeHHE MNPOKAPUOTUYECKON KIIETKNY,
«CtpoeHue sapa KIEeTKn», « Y TIeBOAbD), «JIMIuasD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE JJid IPOBEACHHUS
HAOIOICHUH, W3MEpPEHHUH, AKCIEPUMEHTOB, MHKpPONpENapaTrbl PpPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajlasbl ).

Jlabopatopuass pabora Ne 2. «l3ydeHuwe CTpOCHHS KJICTOK pPACTEHUH,
KUBOTHBIX W OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernapaTax U HX
OMHCAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BENIeCTB, WM METa00IN3M. ACCUMUIIALNS (TUIACTUYECKUM OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPruM B MOHUMAHUU
MeTabon3ma.

Tunsl oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIil. Ponb pepmeHTOB B
OOMEHE BEILIECTB U MPEBPAIICHUH 3HEPTUH B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
¢dorocunTeza. IphekTuBHOCTL (HOTOCHHTE3a. 3HaUCHHE (POTOCUHTE3A [ KU3HU
Ha 3emiie. BausiHue ycioBuid cpeibl Ha (POTOCMHTE3 U CIOCOOBI MOBBIIIEHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UpYIole OakTepuu. 3HAaUeHHEe XEeMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJICICHHE U
aKKyMYJIMPOBAHHE SHEPTUHU B KJIETKE. DTallbl SHEpreTuueckoro ooMena. ['nukomnus.
bpoxxenne u ero Bunbl. KucnopogHoe oOKHCIE€HHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTb FHEPTETUIECKOTO OOMEHA.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanusi reHeTudeckoil MHPoOpManuu B KIETKE. [ €HETWYeCKHUid KOJ U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuubli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Poib pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl sxu3HU — BUpychl. Uctopust otkpeitust Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIA BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoaeduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacrnpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCTpanuu:

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

Tabmuubr u cxembl: «Tunel nutanwmsy, «Metabomusm», «MUTOXOHIAPHUSY,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocuntes», «Crpoenue JIHK»,
«CtpoeHue 1 PyHKIIMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnueckuit komy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xku3HeHHbM nuki Bupyca CIIN/da,
oaktepuodaray, «Pemmukarus JJTHK».

ObopynoBanue: moaenu-anmukanuu «Yasoenue JHK u Tpanckpumnimsy»,
«buocuntes 6enka», «CTpoeHne KIeTKn», Moaenb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJbHOE PAa3BUTHE OPTaHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUKI KIeTku. MHTepdaza u Mutos.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTonoruuyeckue OCHOBbI PA3MHOKEHHSI W  WHIUWBUAYAJIBHOTO  Pa3BUTHUSA
OpTaHU3MOB.

[enenne knetkn — muto3. Cragum murosa. IIponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BHOIOrMYECKU CMBICT MUTO34.

[Iporpammupyemast rubenb KISTKH — aromnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXKEHUS: JEJIEHUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JIJIS1 CEJIEKIIUU.

[TonoBoe pa3MHOKEHUE, €T0 OTINYHS OT OECIIOJIOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bBHOJIOrMYECKUN CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U SMYHUKU. OOpa3oBaHWE W Pa3BUTHE TMOJOBBIX
KJIETOK — TaMmeT (CIepMaTo30ui, SIMIEKIETKa) — CHepMaToreHe3 M OBOTCHES.
OcoOEHHOCTH CTpPOEHMS SUILEKIETOK U clepMaTo30uaoB. OIuIog0TBOpPEHUE.
ITaprenorenes.

WunuBunyanbHoe pa3BuTHE (OHTOTeHE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiius, opraHorene3. IloctamOpuonanbHOE pazBuTHe. THIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMmoe (IMYMHOYHOE). BrnusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpPOJICTBa.

Poct u pazButue pacreHuii. OHTOr€HE3 IIBETKOBOTI'O PACTEHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JlemoHcTpanum:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJOTBOPEHUE Y [IBETKOBBIX pACTEHUIN», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuit», «CTpOeHHE TMOJOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knertounwrii nukin, «Pemnmukanus JHK», «Mwutosy,
«Menosy», «Ilpsmoe n HenpsMoe pa3BUTHEY, «['amMeToreHes y MIEKONUTAIOIUX U
4eJnoBeKay, « OCHOBHBIE CTAJIUA OHTOTEHE3AY.

O6opynoBanue: MHKPOCKOTI, MHUKpONpenapaTsl «CniepmaTto3ouapl
MJIEKOIIUTAIOLIETO», «SIHleKIeTka MieKonuTaromero», «KapuoknuHes B KIETKax
KOpEIlIKa JIyKa», MAarHuTHAas MOJEb-alIuIMKauus «J/leieHue KIEeTKW», MOJIEIb
JIHK, Mmonenb metadazHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopaTopnas pabota No 3. «HaOmromeHue MuTO3a B KJIETKaX KOHYMKA
KOpEILIKA JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopHas pabota Ne 4. «M3ydeHuwe CTpOCHHS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHBOCTh OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazButus reHeTuku. Poinbs nurosioruu
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJOTHUECKUT,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKUi1). (OCHOBHBbIE TI'€HETHYECKUE
NoHATHUSA. [ eHeTuYecKkass CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMax CKPEIIUBAHUN.

3aKOHOMEpPHOCTHU HAacJieI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . MeHnaenem.
MoHorubpuHoe CcKpelrBaHue. 3aKOH €IuHO-00pa3usi TUOPUAOB NEPBOrO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH PaCIICIUIEHU MPU3HAKOB. [ nnore3a
YUCTOTHI rameT. [1osTHOe ¥ HenmoTHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpemuMBaHWe. 3aKOH  HE3aBUCHMOTO  HAacleOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upytoulee ckpeupanue. Menoap30BaHne aHATU3UPYIOWIETO CKPEIIMBAHUS
JUTSL OTIpEIICHHsI TEHOTHUIA OCOOH.

CueruieHHoe HacienoBaHue rnpu3HakoB. Padota T. Moprana no criermieHHOMYy
HAaCJIEIOBAaHUIO T€HOB. HapylieHne ClerieHns TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHasi TEOpHUsI HACIEACTBEHHOCTH. | €HEeTUYECKHE KapThl.
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['enetuka mosia. XpoMOCOMHOE ONpeAesieHUue moia. AyTOCOMBI U TOJOBBIE
XpoMOCcOMBI. ['omorametrHeie M reTeporaMeTHbie oOpraHu3mbl. HacnenoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

N3MeHYnBOCTh. BHIbI ”3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M Kay€CTBEHHBIE NMPU3HAKU U KX
HOpMa peakimu. CBoMCTBAa MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM TE€HOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTUA. MyTarmoHHasi N3MEHUMBOCTh. Kitaccudukanus MyTaimii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBbIE. HacToTa 1 mpuunHbl MyTalud. MyTareHHbie (pakTopBbl.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHast HaclieICTBEHHOCTh U U3MEHUYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKUIA. CoBpemeHHOE ONIPEIEIICHUE TEHOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, F'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-anamm3a. HacmencTtBenansie 3a00JicBaHUS 4YEIIOBEKA: TE€HHBIC OOJIC3HHU,
OOJIE3HH C HACJEICTBEHHOW MpPeIpacnoyioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckue H reHepaThBHble MyTanuu. CTBOJOBBIE KJIETKH. [IpuHIUIIBL
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPUIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHKME. 3HAUECHUE MEIUIIMHCKOMN
TC€HETUKH B MIPEJOTBPAIICHUY U JICUCHUU TeHETUYECKUX 3a00JICBaHUM YeIoBeKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumos.

Tabnuie! 1 cxembl: «MOHOTUOPUIHOE CKPEIIMBAHKUE U €T0 [IUTOTCHETUYECKasT
OCHOBA», «3aKOH PACIICIIJICHUS U €r0 IUTOTCHETUYECKAss OCHOBA», «3aKOH YACTOTHI
rameTy, «lurubpuanoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpeluBanuss», «Menos», «B3anumMoaeincTBue aaielbHbIX T€HOBY, «I eHeTHnuecKue
KapThl pacTeHUH, )KUBOTHBIX U YeJOBEKa», «I eHeTnka moiyia», «3aKOHOMEPHOCTHU
HACJICIOBAHUS, CIEIJICHHOTO C MOJIOM», «KapHOTUIBI YelloBEeKa U YKUBOTHBIX,
«Bunpl uameHunBocTY», «MoaudukamoHHas HW3MEHUYHMBOCTHY, «HaciemnoBanue
pesyc-baktopa», «I'eHeTuka rpynn KpoBw», « MyTarimoHHasi U3MEHUYUBOCTDY.

O6opynoBanue: MojAeIU-aNIIUKAIMA «MOHOTHOPUIHOE CKpEITUBAHKE),
«Hemonmnoe momuHupoBanue», «Jurubpumnoe ckpemmBanuey, «llepexpéct
XPOMOCOM», MUKPOCKOIT U MUKpoTipemnapart «J[po3odunay (Hopma, MyTanuu Gopmbl
KpBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».
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JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGopatopHas pabota Ne 5. «l3ydeHue pe3yiabTaTOB MOHOTHOPUIAHOTO W
JUTHOPUHOTO CKPEIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yuenue MoanUKAIIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGopaTtopHas pabora Ne 7. « AHanmu3 MyTalnuid y JIpo30(uiIbl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

[Ipaktuueckass pabora No 2. «CocraBieHME U aHAJIW3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HaykKa M Ipolecc. 3apOKICHUE CEICKUUU U JTOMECTUKAIIHS.
VYyenue H. U. BaBuiosa o nieHTpax mpoucxoxASHUS 1 MHOT000pa3usi KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX 0K ICHHS JOMAIIHUX )KUBOTHBIX. COpT, MOpOa, IITaAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI U MHAUBUAYAJIbHBII OTOOPHI B
CENEKIIMU pPACTEHUNM M KUBOTHBIX. OLIEHKa JKCTephepa. bIuM3KopoacTBEHHOE
cKpeluBaHue — uWHOpuAMHT. Yucras nuHus. CKpelIMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, unu rubpunHas cuwia. HepoacTBeHHOE CKpelluBaHUE — ayTOpUIUHI.
OTtnanénnast rudbpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojyyeHue
NOJITIONIOB. JIOCTHKEHNS CeNEeKIIMHA PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHONMOTHs Kak OTpacib NPOW3BOACTBA. |'€HHAs WH)KEHEpHs. OTalbl
co3nanuss pexkomOuHanTHOM JIHK wu Tpancrennsix opranusmoB. Kierounas
uHxeHepus. Kierounsle KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUN.
KiioHupoBaHue BBICOKOIPOIYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Dkoyioruueckue M dtuyeckue  npobnemsl. MO —  reHeTruyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHOB.

Tabnupl U cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMamHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacreHumity, «OtmanéHnas ruopuausanusy, «PadoTel akagemuka M. @. MBanoBay,
«Ilomumnongus», «OO0bekThl OWOTEexXHOMOTHMY, «KileTouHble KYyIbTYpHl H
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOMY.

O06opynoBaHue: MYJISKH TUIOJI0B U KOPHEIIIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pactenuii, repbapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Okckypeust «OCHOBHBIE METOABI UM JOCTHKEHUS CEJEKIUU PACTEHUU U
YKUBOTHBIX (Ha CENICKIIUOHHYIO CTaHIIHIO, MIJIEMEHHYIO bepmy,
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COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AWCTBO, JabOpaTOpHIO
arpOyHHBEPCHUTETA WM HAYYHOTO UEHTPA)».

11 KIIACC

Tema 1. DBoIIOLIHOHHASE OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIMOHHAS
TeopHsl U €€ MeCTO B OMOJIOrMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OHOJIOTMU U APYTUX HAYK.

CBugerenscTBa dBOJMOLMU. [laneoHTONMOTHYECKHE: TMOCIENOBATEIBHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJOTUYECKON JICTOMMCH, TMEPEXOAHbIE (DOPMBIL.
buoreorpadudeckue: cxoncTBo U paznuune GayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUsl SMOPHOHOB pa3HBIX BHUIOB
II03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: T'OMOJIOTUYHBIC, AHAJIOTUYHBIE,
pyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX MyTeH y BCeX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUlkM  BO3HUKHOBEHHS
JapBUHM3MA. J[BWKyIIME CHUJIBI 3BOJIONMU BUIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpPEIEIEHHAs MU3MEHUYUBOCTD,
O0opb0a 3a CyIecTBOBAaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosouu (CTI) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkposBosorus. [lomynsnus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrokymue cuiibl ((pakTopbl) SBOJIONMM BHUAOB B Mpupoje. MyTarmoHHBINA
Ipouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lOMyNsiLMOHHBIE BOJHBI U JIpeud
reHoB. M30y1us 1 MUrpanusi.

EcrtecTBeHHbIII 0TOOp — HampaBisiomuil Qgakrop 3Bomouud. DPopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB Kak pe3ynbTar 3Bodtonuu. Ilpumeps
MPUCTIOCOOJICHUH Yy OpraHu3MOB. ApoMopGh03bl U HIUO-aANTAINH.

Bun wu  BumooOpazoBanue. Kputepum Buzma. OcHOBHbBIE — (POpPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCcKoe.

Makpossomonust.  PopMbl  3BOTIOLUMU:  (UIETUYECKAs, JUBEPreHTHasd,
KOHBEpreHTHas, napaenbHas. HeoOpaTuMocTh 3BOIOIUH.

[IpoucxoxieHue OT HecleuuaTu3upOBaHHbIX MpeakoB. [Iporpeccupyromias
cnenuanu3anusi. AJanTuBHas paguarus.

JdeMoHCTpanuu:

[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M.
bap, 3. I'ekkenb, . Mromep, A. H. Ceep1ios.
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Tabmuibl u cxembl: «Pa3BuTHe OpraHmueckoro Mupa Ha 3emiey, «3apoabITn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroobpasmue COpToB pacTEHUI»,
«MHoroobpasue  mopoa  KUBOTHbIX»,  «llomymsmuuy»,  «MyTamnuonHas
U3MEHYHUBOCTE», «Apomopdo3by, «Umnoamantamum», «OOImas aereHepanusy,
«/IBmxymue cuibel 3Boouun», «Kapra-cxema wmapmpyra nyremectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEe», « IKOJIOTMUYECKOE BUI000pa30BaAHHE.

O6opynoBaHue: KOJJIEKIIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOAOB M CeMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TMPUCIIOCOONCHUN Y
KUBOTHBIX», MOJENh «OCHOBHBIC HAIPABICHUS JBOJIIONHUN», 00BEMHAS MOJEIH
«CTpoeHue roJIOBHOrO0 MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, kojuiekuus «Dopmbl COXpaHHOCTH
HMCKOMAEMbIX JKMBOTHBIX U pacTeHui», w™ojenb ammmkanus «llepexpéct
XPOMOCOMY, BIIaXKHbIE TIpenapaThl «PazBuTue HacekoMoroy, « Pa3zBuTue Jsrymkm,
MuKponpenapar «/[pozoduia» (Hopma, MyTauuu GopMbl KPbUIbEB U OKPACKH TENA).

JlaGopaTopHblie U NpakTUH4YecKue padoThbl:

JlabopaTtopHas pabdota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPUIO».

JlabGoparopHas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

JloHayuHble TpPEACTaBICHUS O 3apOXKICHUM >KU3HU. HaydHble THIOTE3bl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHYECKas
HBOMIONUS. AOHMOTEHHBI CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE TOATBEPKACHUE XUMUYECKON 3BOIIOMA. HayanbHbie 3Tarbl
ounonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. [IepBbie KIETKM W HX SBOJIOLMUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Paseutne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeickas u
nporepo3oiickas dpel. llameosolickas spa u €€ mepuoAbl: KEeMOPHUICKUH,
OPAOBHUKCKHH, CHUTYPUMUCKHN, JEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o030HcKas 3pa U €€ NMEPUOIbl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaliHo3oiickas »3pa W €€ mnepuoAbl: MaJCOT€HOBbIM, HEOTE€HOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTKa KJIMMaTa U TeoJOTHYECKUX MporeccoB. OCHOBHBIE ATaIlbl
HBOJIIOIIUU PACTUTEIILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH U
JKUBOTHBIX. [T0osiBIIeHHE, paclBET U BBIMUPAHUE TPYTI )KUBBIX OPraHU3MOB.
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Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue 3BoJoLHH. (OCHOBHBIE
CUCTEMATUYECKUE TPYNIbI OPraHU3MOB.

DBOJIIOLKA YEJIOBEKA. AHTPOIIOJIOTHs KaK HayKa. PazBuTue mpeacTaBiieHH O
MPOUCXOKICHUHN YeJloBeKa. MeTroabsl Hu3ydyeHusi aHTponoreHesa. (CxolcTtBa u
pa3nuyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

JBrxyiue cuibl (pakTopbl) anTponorene3a. HacieactBeHHas ”3BMEHUMBOCTh
U ecTecTBeHHbIH 0TOOp. OOIIEeCTBEHHBI 00pa3 >KU3HU, M3TOTOBJIEHUE OpPYIUi
TpyJAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTA/IUM U BETBU SBOJIIOIIMU YEJIOBEKA: ABCTPAJIONUTEKH, UenoBek
yMenbi, YenoBek mnpsaMoxomdamni, YenoBek Heanaepranbckui, Yenosek
pa3yMHbIil. Haxoakum MCKONMaeMbIX OCTaTKOB, BPEMS CYIIECTBOBAaHHsS, 00JIACTh
pacrnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Tra, 00pa3 >KU3HH, OPY U

UYenoseueckne  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMECOUJIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMjHas  (PKBATOpUaAlibHAs),  MOHTOJOUIHAs
(a3uarcko-amepukaHckas).  UepTbl  MPUCIOCOOJIEHHOCTH  MpeIcTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSM CYIIECTBOBaHMS. EIMHCTBO 4YenoBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpersr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mmwuiep, ['. FOpu, Y.
apBuH.

Tabmuubr u cxembl: «Bo3HukHOoBeHHE COJIHEUHOM cHCTeMbl», «Pa3BuTHe
opraHuyeckoro wmupa», «PactutenpHas kieTtka», <OKUMBOTHas  KIETKay,
«IIpokapuornueckas kietka», «CoBpeMEHHas CHCTEMa OPraHUYECKOr0 MHpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEJIOBEKAa U YEJTOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJCOHTOJOTMYECKMX  HAXOJOK  MPEAKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmme moam», «pesHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachhy.

O6GopynoBanue:  Mynsiku — «I[Ipoucxoxkaenne — yenoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblld, KPOMaHbOHLA), CIEHNKH WIH
M300pKEHHUSI KAaMEHHBIX OpYyIud NEepBOOBITHOINO YeIoBeKa (KaMHHU-YOIIEPHI,
pyomia, ckpebiia), TreoOXpOoHOJOTrHuYecKas TaOnuIa, KOJUICKIUS «DopMbl
COXPAHHOCTHU UCKOMAEMbIX )KUBOTHBIX M PACTCHUID.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

[IpakTuueckast padora Ne 1. «M3ydeHne MCKOMaeMbIX OCTATKOB PacTEHUN U
YKUBOTHBIX B KOJUIEKIIUSIX).

DKcKypcust «IBOJIIOIUSL OPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBII WK KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3mMbl 4 OKpYy:KawIias cpeaa.
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DKOJIOTHs KaK HayKa. 3aJa4yd ¥ pa3aenbl 3KOJOTHA. MeTOoabl 3KOJIOTMYECKUX
UCCJIEIOBAHUI. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3]YyILHAs, IOYBEHHAs,
BHYTPUOPTAHU3MEHHASI.

Okonoruueckue Qaktopel. Krmaccuduxamuss sxomorndeckux (HaKkTOpPOB:
abnotnyeckue, OWOTHMYECKHME U AHTPOIOreHHbIE. JIEHCTBUE SKOJOTMYECKHX
(bakTOpOB Ha OPTaHU3MBI.

AOGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buosornueckne puTMBl.

buotnueckue ¢paktopsl. Buibl 6HOTHYECKUX B3aMMOICHCTBHUIN: KOHKYPEHIINS,
XUIIHUYECTBO, cuMOM03 U ero ¢opmbl. Ilapazutusm, koomepaius, MyTyalusM,
KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINU3M, HEUTpaIu3M.
3HaueHHe OMOTHMYECKHMX B3aUMOJEUCTBUI JJid CYIIECTBOBAHUS OPraHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKUE XapaKTepUCTUKH monyyauud. (OCHOBHBIE MOKa3aTenu
NOMYJISILMA: YHCIEHHOCTh, ILIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
MUrpanvs. J[MmHaMuKa YACIEHHOCTH MOITYJISILUU U €€ PEryIsaiusl.

JlemoHcTpanum:

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

Tabmunpl n cxemsl: kapta «[Ipuponnsie 30Hb1 3eMan», «Cpeapl oOUTaHuUs
opranuzmoBy», «®Poronepuonnsm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCJIEHHOCTHU NOMYJISIUU UHPY30puu-Ty penbkny», «[lumessie nenm».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopartopnas pabota Ne 3. «Mopdonornyeckue 0COOEHHOCTH PACTCHUI U3
Pa3HBIX MECT OOHUTaAHUS.

JlabopaTtopHas paborta Ne 4. «BrnusHue cBeta Ha pocT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckast padbota Ne 2. «Iloncyér NI0THOCTH NOMYJSUMNA pPa3HbIX BUIOB
pacTeHu.

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4eCKHE CHCTEMBI.

CooOmiecTBO OopraHu3smMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHUAOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBsA3M B
OHoIIEHO3E.

DOkoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreoneHo3e. DyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, PEAYLIEHThl. KpyroBopoT BEECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduueckue (muuieBbie) ypoBHH SKocucTeMBbI. [1uiesbie nienu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMbI: OHoMacca, MPOAYKIUS. ODKOJIOTMYECKHUE MHPAMMIIbL:
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OPOAYKIMH, YHUCICHHOCTH, OuomMaccel. CBOMCTBAa 3KOCHUCTEM: YCTOHYHBOCTb,
camoperyJisinus, pazputie. CyKIeccus.

[IpuponHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCUCTEMA XBOMHOIO
WJIM ITUPOKOJIUCTBEHHOTO JIEca.

AHTpPOTNIOTEHHBIE ~ SKOCUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCHUCTEMBI.
buonornueckoe u X03sHCTBEHHOE 3HAYCHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpa3zue kak QakTtop ycToMuMBOCTH dKocucTteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB U CTPyKTypa
onoceprr. Kuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH OMOchepb Kak
rI00anpHOM 3KOcHCTEeMBl. J[MHaMUYeckoe paBHOBeCME W oOOpaTHas CBSA3b B
ouocdepe.

KpyroBopoThI BemecTB 1 OMOT€OXMMHYECKUE ITUKIIBI 3JIEMEHTOB (yTiepo/a,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Onocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHHE IPUPOIBI U ueoBeuecTBa. CoxpaneHue OuopasHooOpaszus
KaK OCHOBa YCTOWYMBOCTH Ouocdepbl. OCHOBa paIMOHAIBHOTO YIIPaBICHUS
IPUPOAHBIMH PECYPCAMU U UX UCIONb30BaHue. JloCTHKEHUsT OMOJIOTUK U OXpaHa
PUPOJIBI.

JlemoHcTpanuu:

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

Tabmuubl u cxemsl: «llumessie nenm», «bHUOIEHO3: COCTaB U CTPYKTYpay,
«IIpupoausie coobiiectBay, «llemu nuTaHus», «OKOJOTHYECKAs] MHUPAMUJIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO Jieca», « DKOCUCTEMA
XBOWMHOTO  Jieca», «buoneHo3d Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOITOIE€HHBIEC BO3ACHUCTBUS HA IPUPOAY», « BakHENIINE UCTOYHHUKHU 3arPSI3HEHUS
BO3/lyXa U TPYHTOBBIX BOJ», «llouBa — BakHeillas coctapistomas ornochepo»,
«®aktopel  nerpamauumu  nouB»,  «llapHukoBbid  3ddexT»,  «DakTOpbHI
pPaIuOaKTUBHOTO 3arps3HeHus Ouocdepnr», «OOmas cTpykTypa Ouochepb»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouochepsn,
«KpyroBopoT yriepozaa B Ouocdepe», «Kpyropopot azoTa B IpUpoae».

O6opynoBaHue: MoJeb-anmvkanus « Tunuunable OMOILIEHO3bD), TepOapuii
«PacTtutenbHble coo01IeCcTBAY, KoJuleKuuu «buoiienos», «Bpenurenn BakHEUIINX
CEJIbCKOXO3SICTBEHHBIX KYJIBTYP», FepOapuu 1 KOJJICKIIUA PACTCHUHN U dKUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJIOTHUECKUM TpyIam oJHOro Buaa, KpacHast kuura
Poccuiickoit ®enepannu, wu300paXEHUST OXPaHSCMBIX BHUIOB pACTCHUNU U
JKUBOTHBIX.

17



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpeOOBaHUS K peE3yJibTaTam
OCBOCHHMSA OOYyYalOIMIMMHUCS TPOTpaMM  CpedHero oOmiero  oOpa3oBaHUA:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpyKType JIMYHOCTHBIX PpE3yJbTATOB OCBOECHUA IpeaMera «buonorws»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IpaXXJaHCKOM UJIECHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOINPENENICHHUI0, HajJu4yhe MOTHBaUM K OOy4YeHHI0  OHOJOoTHuH,
[[EJICHANIPABJIICHHOE DPa3BUTHE BHYTPEHHUX YOEKIECHUW JMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIUN pa3BUTUS OUOJOTUUYECKOTO
3HaHUsS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, MPUCYLIUMH CHUCTEME
OMOJIOTUYECKOTO  O00pa3oBaHUs, HAIUYUE HSKOJOTUYECKOTO TMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUSHEHHBIC TUTAHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOEHUS MpeaMeTa «bHOJOTrus» JOCTUTAKOTCA B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMUA, UCTOPUUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPUHSATHIMA B OOINCCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPEHHEHM TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXCHUS K 3aKOHY U IPABOIOPSAJKY, YEJIOBEKY TPyJa U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOTO OTHOIIEHUS K KYyJIbTYpPHOMY HACISIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepannu, Opupoae U
OKpYXaroUIen cpeie.

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUsI yueOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMMO3UIMECH JUYHOCTH, CHUCTEMOH I[€HHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONbITA W OMbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOU JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIMTAHUS
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c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00A3aHHOCTEH, yBaXKEHHE 3aKOHA
Y TIPaBOIIOPAIKA;

TOTOBHOCTB K COBMECTHOU TBOPUYECKOMN NEATEILHOCTH MPHU CO3TaHUN YISOHBIX
MPOCKTOB, PEIICHWH YyYeOHBIX MW TIO3HABATEIBHBIX 3a1a4, BBIMOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIOJHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lady, YBaXUTEIbHOIO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakTIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBOKEHUS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH iepea PoauHoil, ropaoctu
3a CBOM Kpall, cBOI0O PoauHy, CBOH SI3bIK M KYJIBTYPY, MPOIUIOE U HACTOSIIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPHUPOJIbI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYKEHHIO M 3ammuTe OTeuecTBa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE YXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUECHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMHu Hapos1oB Poccun;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:
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ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyJa, OOIIECTBEHHBIX OTHOILIICHU;

MMOHMMAHUE YMOIIMOHATBHOTO BO3/ICHCTBHS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

MOHUMAaHUE U pean3alus 3[0pOBOTo 1 0€30MmacHOro oopas3a Ku3HH (30pOBOE
NUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPABUIT U HOPM, COATTaHCUPOBAHHBIN PEXKUM
3aHATHM W OTHObIXa, peryjsipHas (u3uyeckas aKTUBHOCTB), OEpEKHOrOo,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (pU3MUecKkoMy U
MICUXUYECKOMY 370POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTb K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYA0I00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIpaBJIE€HHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodheccHnoHaNbHON NEsSTEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud ©  pPean30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOrH4€eCKOr0 BOCIIUTAHMSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIIEHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHA HKOJOTMYECKOM KYyJIbTYphbl: MNPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNKOB M OLIEHKM MX BO3MOJXHBIX ITOCJIEICTBHMA IS
OKPYIKaIOIIEH CPEIbI;

OCO3HAaHHME TJI00aJBLHOTO XapakTepa KOJIOTMUECKUX MpoOJeM M IMyTed ux
pelieHus;

CHOCOOHOCTH UCTIOIB30BATh MIPHUOOPETaEMbIe MPU U3YUEHUH OMOTIOTHH 3HAHUS
M YMEHHS TIpU peHIeHHH MpoOsieM, CBSA3aHHBIX C  palMOHAJIbHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  TMOBEIEHUS B MPUPOJE,
HaIpaBJEHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHY BHJIOB,
AKOCUCTEM, OroCchepsl);
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AKTUBHOE HENPUATHE NEUCTBUN, IPUHOCAILNX BPEA OKPYKAIOLIEH TPUPOTHON
cpene, yMEHHE MPOrHO3UPOBATh HEOIArOMPHUSITHBIE SKOJOTHYECKHE MOCIEACTBHS
IIPEANPUHAMAEMBIX IEUCTBUM U PEJOTBPAILATD UX;

HaJIM4KUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS, YKOJIOTMYECKON KYJIbTYpBI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMH B ITO3HABATEIIBHOM, KOMMYHHKAaTHBHOM M COLMAJIBHOM
IIPaKTHUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOMN EATEIBHOCTH 3KOJIOTMYECKOU
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUAJore
KyJbTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIBTYphl Kak CpEACTBa
B3aMMOJICHCTBUS MEXKy JIFOJbMH U MIO3HAHUS MUPA;

MOHMMAaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
(GOpMHpPOBaHUN PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEJCTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXpPAaHEHMS IPUPOTHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW UMBHIIMA3AIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHUS MEAMIMHBI, CO3/IaHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEllaTh pEeCcypcHble  MNPOOJEMBl  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsieM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OWOJOTMYECKUX 3HAaHUH B LEJIIX
MOBBIIIEHU OO0IIEl KyJbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPU U3yYECHUU OMOJIOTHH;

IIOHMMAHUE CYLIHOCTH METOJNOB ITO3HAHMSA, UCIOJB3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HAHWUA JJIs aHaiau3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPa U MPOUCXOAANIMX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB H
MMEIOLIMXCS JAHHBIX C LIEJIbIO MTOJTYYEHMs JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSA IS
pelieHust npoOJieM B peabHBIX )KU3HEHHBIX CUTYAlIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYILECTBISATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCT NHIANBUAYAIBHO U B TPYIIIE;
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TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUM MO OHUOJOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METANIPEIMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOUIXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAayYHbIE MOHSITHUS, OTpaKaroUUe
IEJIOCTHOCTh HAy4YyHOM KapTHUHBI MHUpa U CHEeUU(PHUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, YHEPTus, SABJICHHE, MPOIECC,
CUCTEMA, HAy4YHbI (PaKT, MPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUX ), YHUBEPCAIbHbBIE
yuyeOHble JeHCTBUS (TO3HABAaTENbHbIE, KOMMYHUKATUBHBIE, pETYJISTHUBHbIE),
obecneunBaromue GopMrupoBanrue (yHKIUOHAIBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  O0YyYaroluxcs, CHOCOOHOCTh OOy4YaroIuXCsl —HMCIOJIb30BaTh
OCBOEHHbBIE MEKIUCIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEVCTBUS B TO3HABATEIILHON U COLIMAJIBHON MIPAKTHUKE.

MertanpeameTHble pe3yibTaThl OCBOEHMSI IMPOTPAMMBbl CPEJHETO OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU MO03HABATEJbHBIMM
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENIbHO  (OPMYJNIHpPOBaTh W aKTyaJlU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKAIIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH);

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

UCI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS Il 00bsICHEHUS (DAKTOB U SBJICHHIM
YKUBOM MIPUPOLBI;

CTPOUTH JIOTMYECKHE pPaCCyKIeHUs (MHIYKTUBHbIE, JEOYKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOIbI U 3aKIIOUEHUS;

IPUMEHSATH CXEMHO-MOJIEJIBHBIE CPEACTBA ISl TPEACTABIICHMS CYIIECTBEHHBIX
CBSI3eM M OTHOUIEHMH B M3Y4YaeMbIX OHOJIOTHYECKUX OOBEKTaX, a TaKkKe
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IPOTUBOPEUYHI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX
UCTOYHHKAX;

paspabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YYETOM aHAIM3a MMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHHUPOBATH U BBIMOJIHATH paOOTY B YCIOBHUSIX PEAILHOTO, BUPTYaIbHOIO
Y KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIeI0BATEIbCKHE IeHCTBHUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BHUJIBl JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalUsIX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHSX;

BBIBIITH I[IPUUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JJIs I0Ka3aTEIbCTBAa CBOMX
YTBEPKJICHU, 3a/1aBaTh MapaMETPbl U KPUTEPUU PEILICHHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsM, OLIEHUBATH PUOOPETEHHBIN OIIBIT;

OCYUIECTBJISATh LIEJIECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
NEeNCcTBUS B MPO(GECCUOHANBHYIO CpENy;

YMETh TEPEHOCUTh 3HAHUS B IMO3HABATEJIBHYIO M MPAKTHUYECKYIO 00jacTu
KU3HEIEATEIIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTrHHaJIbHbIE MOIXOJbl U PELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEparype, OHOJIOTMUECKUX CJIOBApSAX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHanU3upoBaThH
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UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpEACTaBICHUS, KPUTUUECKU OLEHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bopMyIUpOBaTh 3aMpPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU TIOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUSI Y4eOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYpPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (GOpMy  TpeICTaBIICHUS
ouonorunueckoi nudopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TAOIHIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
Oouonornueckoi uHGpoOpManued: NPUMEHATh XUMHUYECKHEe, (u3nmueckue Hu
MaTE€MaTUYeCKUe 3HAaKU U CUMBOJBI, (hOpMyJibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BJIAJ€Th  HAaBBIKAMHM  paclo3HaBaHUS M 3alUThl  UH)OpMaIuwy,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OgiajeHHe YHHUBEPCAJIbHBIMU KOMMYHUKATHUBHBIMHU AeHCTBUSIMM:

1) o0mennme:

OCYIIECTBISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM IO CYILIECTBY OOCYKIaeMol TeMbl (YMEHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXKIACHHUS OTHOCHUTEIBHO BBINOJHEHUS MpeisiaraeMoin
3a]]a4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUN APYTUX yYACTHUKOB
JMasora Wik JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYaluH,
YMETh CMATYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IUYHBIMU CHOCOOAMM OOINEHWS M B3aUMOJCHUCTBHUS, NMOHUMATH
HAMEPEHUS IPYTUX JIIOJICH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme HopMyITupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIIOJIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl 1eSITeJIbHOCTh:

NOHMMATh U MCIIOJIBb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaJIbHOU
paboThI U pelieHUH OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHUs TPYNIOBbIX (JOpPM B3aUMOJEHCTBUS MPHU peLICHUH y4eOHOM 3a1a4H;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX JEUCTBUI C y4€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,
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OPUHUMATh LA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ MTOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmpeieniaTh Pojaud € Y4E€TOM MHEHH YYacCTHUKOB, OOCYXIaTh pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/iaraTb HOBBIE MIPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIUsX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJiaieHne YHMBEPCAIbHBIMH PEryJISITUBHBIMU AeHCTBUSIMM:

1) camoopranu3anms:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUIS BBISBICHUS TpoOJIeM U HX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHCTBUSIX M MOCTYIKaxX MO OTHOIIEHHUIO K YKUBOW MPHUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBI0 OKPYKAOIINX;

CaMOCTOATEJIBHO OCYILECTBIISATh MO3HABATEIbHYIO JESITEIBHOCTD, BBIABIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIEC 3a/laul B 00pa30oBaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSX;

CaMOCTOSITENILHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEOYTESHUIH;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

pacumMpsITh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
pelIeHuE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIMPOKOW HJPYIAUIUU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHHM, MCIOJB30BaTh MPUEMBI PEQIICKCUU [IJIST OIEHKU CUTYalluH, BhIOOpA
BEPHOT'O PEILECHUS;

yMETh OLEHUBATh PUCKM U CBOEBPEMEHHO MPUHUMATH PEUICHUA MO HX
CHUKEHMUIO;

25



NPUHUMATh MOTHBBI W apryMEHThl APYrMX IPU AaHAINU3E pEe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE ceds U APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJbTaTOB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUU JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarbl OCBO€HHS nporpammbel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crienupuyeckue s yueOHoro npeamera «buomorusp»
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHUIO, HHTEPIPETALUU U
peoOpa3OBaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMyYHBIX y4E€OHBIX CUTyallUsiX, a TAKXKE B PEAJbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouonorueil. B mporpamme mnpeameTHbIE
pe3ynbTaThl MPEACTABIECHBI IO T0J1aM 00YUYEHUSI.

[TpenMeTHbIe pe3yapTaThl OCBOEHUsS yueOHoro npeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

c(OpMHPOBAHHOCThH 3HAHUWA O MECTE U POJIKM OMOJIOTHH B CUCTEME HAy4YHOIO
3HAHMSI €CTECTBEHHBIX HayK, B (POPMHPOBAHHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUISl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHUE paCKpbIBATh COJEpkKaHUE OUOJOTMYECKUX TEPMUHOB M TMOHSATHUM:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBPALLEHUE SHEPTUH ),
romMeoctas (caMOperyjsinusi), ypOBHEBas OpraHu3alUsi O KUBBIX  CHCTEM,
CaMOBOCIIPOU3BeIeHUE (PEeNPOAYKIHS ), HACIECTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHWOJIOTMYECKHE Teopun (KJIETOYHAas, XPOMOCOMHa,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJIEKYJIIpHON Ouosoruu), 3akoHbel (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 eHTpax MHOrooOpasus H
MPOUCXOKCHHUS KyJIbTYpHbIX pacTenuil H. 1. BaBuiioa), onpenenars rpaHULbl KX
MPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yYMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
ONMCAHHME YKUBBIX CHCTEM, NPOLIECCOB M SBJICHWI, OpraHu3alus U IMPOBEICHHE
OMOJIOTMUYECKOT0 SKCIIEPUMEHTA, BBIIBUYKEHUE TUIIOTE3bI, BBISIBJICHHE 3aBUCUMOCTH
MEXIy HCCIAEAYEMbIMH BEIUYMHAMU, OOBSICHEHHE MOJYyUYEHHBIX PpEe3yJbTaToB,
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VCITOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE J€JaTh BHIBOJIbI
Ha OCHOBAHMH IMOJTYYEHHBIX PE3YJIbTATOB;

yYMEHHUE BBIJEIATh CYIIECTBEHHbIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
IPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHHsS dHEPTUU B KIETKe, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBLHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

yMEHHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJIOTHYECKUX
IIPOLIECCOB W SIBJICHHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBBSA
OKPYKaIOIUX JI0JeH, COOJI0/IEHUsT HOPM IPaMOTHOTO MOBEICHUS B OKpY Karolen
OPUPOJIHON cpene, NMOHMMaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOAOTIOIH30BAHNUS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
JUTUOPUJIHOE CKpEIMBAHUE, CLEIJICHHOE HAaCJelI0BaHUE, COCTaBISATh CXEMBI
MOHOTHOPHUIHOTO CKpEIIMBAaHMsI JIJIsl MpEJCKa3aHUsl HAacJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M MIpPaKTUYECKHe padOThl, COOIIOIAThH
npaBuiia npu padboTe ¢ yueOHbIM U J1ab0paTOPHBIM 000PYA0BAHHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HH(POPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMaLIMU, HAYYHO-TIOMYJIAPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeAUILIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOLICHMS,
000011as1 OMOJIOTHYECKYI0 UH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHoro npeamera «buosnorus» ¢ 11
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHbBl MHpPa M HAy4YHOTO MHUPOBO33PEHHS, O BKIIAJ€ POCCHUICKUX WU
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PacKpbIBaTh COJEpKaHUE OMOIOTHYECKUX TEPMUHOB U TIOHATUMN: BUJ,
MONYJISIUs, TEHO(OH, HSBONIONHUS, ABWKYIUME CHIbl ((PaKTOpPhl) 3BOIIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,
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DKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTBI, PEAYLUEHTbl, LENU NUTaHU,
AKOJIOTHYECKas pamMua, OMoreoreHos, onocdepa;

yMEHUE Hu3araTh OUOJOTHYEeCKHuEe Teopuu (IBOJIIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogapiieBoro cxonacrtea K. M. bapa, uepenoBaHus IIaBHBIX HaIpaBiICHUN H
nyTteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTPEENATh TPAHUIIBI KX TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IEHUE U
OMKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJOrMYECKOT 0 SKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BHIABICHHE 3aBUCUMOCTH
MEXIy HCCIEAYEeMbIMH BEIUYMHAMHU, OOBSICHEHHE MOJYyUYEHHBIX pEe3yJIbTaToB,
WCIIOJIb30BAaHHBIX HAYUYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BHIBOIbI
Ha OCHOBAHMH IIOJYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BHJOB, MONYJALMA, MPOAYLEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO00pa30BaHUs, MPUCHIOCOOICHHOCTU
OpPraHM3MOB, JEHCTBUS SKOJOIMUECKHX (DaKTOPOB Ha OpraHM3Mbl, IEpeHoca
BEIIECTB M TIOTOKA SHEPIHMM B SKOCHUCTEMAaX, AHTPONOIEHHBIX HW3MEHEHUH B
HPKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUU, JJIS1 NPUHATUSA MPAKTUYECKUX PELICHUU B MOBCEIHEBHOU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBSA
OKPYXaIOILKX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY KaIOIIeH
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIsl pAlMOHAIILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/1ayd, COCTABJISATh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHHUE BBIMOJIHATh JTA0OpAaTOPHBIE M TpPaKTUYECKUe padOThl, COOMIOATH
npaBuia npu padbote ¢ yueOHbIM U Jab0paTOPHBIM 000pYA0BAHUEM;

YyMEHHE KPUTHUYECKH OLEHUBAaTh U HHTEPIPETHUPOBATH HHGOPMALUIO
OMOJIOTUYECKOTO  COJEPKAaHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHMUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMALIUU, HAYYHO-TIOMYJIIPHBIE
MaTepuaibl),  paccMaTpuBaTb  TJ0OalIbHBIE  SKOJIOTMYECKHE  MPOOIEeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYO MO3UIHUIO;

yMEHHE CO3[1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHMS,
000011as1 OMOJIOTHYECKYIO MH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne i/mn P Konrpoabnsie IIpakTuueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchbl
bubmuorexa [JOK
! bronori kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIs 1 bubmmorexa [JOK
p . https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
X i 1
3 UMUYECKHI COCTaB M CTPOCHUE KIICTKU 8 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
VSHEACHTEIILHOCTD [ICTRH https://m.edso0.ru/7f41c292
5 Pa3mHoOXeHMe 1 MHINBUIYaTbHOE Pa3BUTHE 5 1 bubnuorexa [JOK
OpraHU3MOB https://m.edsoo0.ru/7f41c292
5 HacnenctBeHHOCTh M1 KBMEHYMBOCTD 3 15 bubmuorexa [JOK
OpraHu3MoB ' https://m.edso00.ru/7f41c292
7 Cenexuust opranu3zmMoB. OCHOBBI 3 1 bubnnoreka [JOK
OMOTEXHOJIOTUHU https://m.edso0o.ru/7f41c292
bu6mmorekxa [IOK
8 Pesepeiioe Bpens 1 https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4
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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
https://m.edsoo.ru/7f41c292

11 KJIACC

KonnyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHHE Pa31eioB H TeM nudpoBbIe
Ne ii/m P Konrpoabnsie IIpakTuueckue (undpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchl
bubnuoreka [{OK
1 0 9 1
IBOMOLKOHKA BHONOTHS https://m.edsoo.ru/7f41cc74
) BoO3HHKHOBEHHE 1 Pa3BUTHE KU3HU Ha 9 05 bubmmoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 OPraHH3Mbl  OKPYXKAIOLAS Cpea > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 9 1
Coo0011ecTBa U AKOJIOTHUECKUE CUCTEMBI https://m.edsoo.ru/7fA1cc7A
bu6nmorexa LIOK
5 P 2
C3CPBHOE BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
- 34 1 2.5

ITPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne ara uudgposbie
Tema ypoka Kontpoabubie IIpakTnueckue A p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoThbI
pecypchl
bubnuoreka [IOK
1 buoiiorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bl TTO3HAHUS KUBOM
npupojsl. [IpakTrdeckas padora
2 NIj lp«Ii[ICHOJIIiBOBaHI/Ie aalj)IHqHHx 1 0.5 bubmmorexa [IOK
B p ' https://m.eds00.ru/863e6122
METO/IOB IPY U3YUYEHUU
OMOJIOTHYECKUX 00BEKTOBY
3 buonoruueckue cuctemsl, 1 bubmmoteka IIOK
MIPOLIECCHI U UX U3YUYEHHUE https://m.eds00.ru/863e6564
4 XumMuueckuii coctaB KieTku. Boma 1 bubnuoreka [{OK
Y MUHEPAJIbHBIE COJIU https://m.eds00.ru/863e674e
bubnunorexa LIOK
5 b .C 0 1
CITH. LOCTAB 1 CTPOCHHE DEIKOB https://m.edso0.ru/863e6b72
DepMeHThI — OMOJIOTUYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmnoreka [JOK

KaTaJINTUYECKOW aKTHBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJIM KaTajasbl)»

https://m.edso0.ru/863e6b72
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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

bubnunoreka LIOK

! YrieBofsL. Tt https://m.eds00.ru/863e6870
bubnunorexa LIOK
8 Hyxentobbie kuciotsl. AT® https://m.edso00.ru/863e6d5c
9 Wcropus u meToas! u3ydeHus Bu6mumoteka [JOK
kietku. Kinetounas teopus https://m.edso0o.ru/863e6e88
10 Knerka kak nenoctHas xxvuBas
cucremMa
CrpoeHnue 3yKkapruoTHUYeCKOn
kieTku. JlabopaTopHas padora Ne 2
«/3yueHue cTpoeHUsl KIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOIIpENapaTax u ux
OTIUCAHUE»
bubmmoreka IIOK
12 O6men Bemects wim MeTabosmsM https://m.eds00.ru/863e766¢
bu6mmoteka IIOK
13 Potocitnres. Xemociirres https://m.eds00.ru/863e7c98
. bubnuotexa [JOK
14 DHepreTiieckuii 0omen https://m.edso0.ru/863e7aae
JKu3HeHHBIN MK KIETKH.
Jlenenue kneTku. MuTos.
15 JlaGoparopHas pabota Ne 3 05 bu6muoreka [JOK

«Habnronenrne MuTo3a B KJIeTKax
KOHYHKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKpOIIpenapaTax»

https://m.edsoo.ru/863e7dc4
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https://m.edsoo.ru/863e6870
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

16 buocunTe3s Oenka. Peakims bubmuorexa [IOK
MaTpPU4YHOI'O0 CUHTE3a https://m.edsoo.ru/863e796e
bub6numoreka [IOK
17 T —
PaHCISILI — GHOCHHTE3 Oeiika https://m.eds00.ru/863e796e
18 Hexierounsie popmbI )KU3HU — bubnmnoreka HOK
BUPYCBI https://m.edso0.ru/863e7540
bubnuoreka [{OK
19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubnunoreka LIOK
20 Meii
eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII0I0TBOPEHHE.
21 JlaGopatopHas pabota Ne 4 05 bubmuoreka [IOK
«3y4eHune cTpoeHus MOJIOBbIX ' https://m.edsoo.ru/863e81h6
KJIETOK Ha TOTOBBIX
MUKpOTIpEnapaTax»
29 WNHauBuayanbHOE pa3BUTHE bubmmnoreka HOK
OpraHu3MoOB https://m.edso0.ru/863e8436
I'eneTnka — Hayka o
23 HACJIEICTBEHHOCTH U bubnmorexa LOK
https://m.eds00.ru/863e86f2
U3MEHUYUBOCTH
3aKOHOMEPHOCTH HACTIEAOBAHUS
24 MPpU3HAKOB. MOHOTHOpHIHOE bubmmorexa [JOK
P ] puA https://m.eds00.ru/863e8878
CKpEIINBAHHE
UTHOPHUIHOE CKPEIUBaHUE.
A PI petl bubnuoreka [{OK
25 3aKOH HE3aBUCHUMOIO

HacCJICOJOBAaHUs ITPU3HAKOB

https://m.edso0.ru/863e89a4
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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

CuenneHHoe HaclleJOBaHHUE
npu3HakoB. JlabopartopHas pabota
Ne 5 «M3yuenue pe3ynbTaToB

bubnunorexa LIOK

26 MOHOTHOPHUIHOTO M TUTHOPUTHOTO 0.5 https://m.edsoo.ru/863e8c60
CKpEUTUBaHM Y IPO30(HIIBI Ha
TOTOBBIX MUKPOTIpEIapaTax»

97 I'eneruka moia. HacimemoBanme bubnunoreka LIOK
MPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HeHacnencrBeHHas
M3MEHYMBOCTb. JIJabopaTopHas

28 pabota Ne 6. U3yuenue 05 bubnnorexa [JOK
MOTU(DUKAITMOHHOW U3MEHUHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BAPHAIIMOHHOTO Psia
Y BapuallMOHHON KPUBON»

Hacnencrsennas n3MeHYHBOCTE.

29 JlabopaTopHnas pabota Ne 7. 05 bubnnorexa [JOK
«AHanu3 MyTanui y 1po30Quist https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOTIPEIapaTax»

bu6nunorexa LIOK

30 Tenernia esobeta https://m.edso0.ru/863e8d78
PesepsHelit ypok. O60011eHue mo

31 teMe «HacnencTBeHHOCTh U
U3MEHYUBOCTH OPTaHU3MOBY

bubnmnoreka LIOK
32 Cenekuua kak Hayka H IpoLece 1 https://m.eds00.ru/863e9214
33 MeToap! M JOCTUIKEHUS CEJIEKIIUNA bubnunorexa LIOK

pacTeHUM U KUBOTHBIX

https://m.edso0.ru/863e9214
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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

34 buorexnonorus kak orpacib 1 bubnmnoreka HOK
MIPOU3BOACTBA https://m.edso0.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I10 34 1 4
[MPOT'PAMME

36



https://m.edsoo.ru/863e9336

11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbBIE
Ne Hara nugposeie
Tema ypoka Konrpoasusie IIpakruyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoThbI
pecypcbl
1 DBOJIIOLIMS U METOJIbI €€ U3yUYEeHHS 1 bubmorexa LIOK
https://m.edsoo.ru/863ea20e
5 Hcropus pa3BuTus npeacTaBieHUR 1 bubmmoreka [JOK
00 3BOJIIOLUU https://m.edso0.ru/863e9570
bubnunoreka LIOK
3 Mukpoososmions . https://m.edsoo.ru/863e9cle
[Tomynsmus Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 JlaGopaTopnas pabora Ne 1 1 0.5 bubamorexa LOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
Mop(}orTorHuIecKkoMy KpUTEPHIO
5 JIBroKyLIye cuisl (3J€EMEHTapHbIE 1 bubmmnoreka HOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EcrecTBennslit 0160 1 €10 hopMbI 1 https://m.eds0o.ru/863e9ed0
Pe3ynbpTatsl sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas 1 05 bubnuotexa [JOK

pabota Ne 2 «Onucanue
MPUCTIOCOOJICHHOCTH OPTaHu3Ma U
€€ OTHOCUTEILHOTO XapaKTepa»

https://m.edso0.ru/863e9fde
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Hamnpasnenus u nytu

bub6numoreka [IOK

8 MAaKpO3BOJIFOLIMA https://m.edsoo.ru/863e9cle
9 Heob6patumocTs 3BOTIONINH
10 WcTopus xu3Hu Ha 3emiie U
METOBI €€ N3yUCHHS
11 I'unoressl MPOUCXOKIACHUS KUZHU bubnuoreka [JOK
Ha 3emiie https://m.eds00.ru/863ea5a6
12 PazButue xu3Hu Ha 3emie 1o 3pam bubmmoreka [JOK
Y Nepuojiam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIbl YBOJIOIIH
PacTUTENILHOTO U JKHBOTHOTO MHUDA.
13 [IpakTuueckas padorta Ne 1 05 bubmmoreka [JOK
«M3y4yeHne UCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHHii U KUBOTHBIX B
KOJIJIEKIHSIX )
14 CoBpeMeHHas cucTema bubmuoreka [IOK
OpraHUYeCKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOLIHS YEIIOBEKa bubmuoreka [{OK
(aHTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBrxyuue cuibl ((hakTophl) bubmuoreka [IOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOIIIOINHA
YeJIoBeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubmmoreka [JOK

ajarnTanuy 4€JI0BCKa

https://m.edsoo.ru/863eaea?2
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https://m.edsoo.ru/863e9c1e
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PezepHblil ypok. O000mmeHue no

19 TeMe « BO3HUKHOBEHHE U Pa3BUTHE
KU3HHU Ha 3eMJIe»
20 DKOJIOTHS KaK HayKa
Cpenbl OOUTaHUS U SKOJIOTHYECKUE bubmmoreka [JOK
21
(bakTopbl https://m.edsoo.ru/863eafec
AbGuotnyeckue GaKkToOpEbI.
Jlaboparopnas padota Ne 3.
«Mopdonoruueckne 0COOEHHOCTH
22 pacTeHUi U3 pa3HBIX MECT 0.5 bubmmorexa [JOK
https://m.edsoo.ru/863eb10e
oburanusy. JlabopaTopHas pabora
Ne 4. «Bnusnue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYyCa»
bubmmoteka IIOK
23 buotiiccie paxtops https://m.edsoo.ru/863eb348
DKOJOTUYECKHE XapaKTePUCTUKU
nomyssaun. [Ipaktudeckas pabora
24 Ne 2 «Iloacuér mnoTHOCTH 0.5
MOMYJISINI pa3HBIX BUOB
pacTeHuin»
o5 Coo0bmiecTBa OpraHu3MOB — bu6muoreka [JOK
O6uoIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuoreka [{OK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTeNN
97 AKOCUCTEMBI. DKOJIOTHUYECKHUE 1 bubmuoreka [{OK

nupamuibl. CBOMCTBA SKOCUCTEM.
Cykueccus

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

28

IIpupoiHBIE 3KOCUCTEMBI

29 AHTPOTIOTEHHBIE YKOCUCTEMBI

30 buocdepa — rnobanpHas 1 Bu6muoteka [JOK
9KOCUCTEMA 3eMIIN https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubnmnoreka HOK
ounochepsl https://m.edsoo.ru/863ebd16

32 YenoseuecTBO B Onocdepe 3emiu 1

33 CocymiecTBoBaHUE TTPUPOIBI U 1 bubnnoreka [JOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHrlil ypok. O6o01ieHue

34 TeMbl «Coo011iecTBa 1 1
9KOJIOTHYECKHUE CUCTEMBI»

OBILIEE KOJIMYECTBO YACOB I10 34 1 95

I[TPOTPAMME
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https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI JUISI YYEHUKA

* buonorwms, 10 xkmace/ Kamenckuit A.A., Kacnepckas E.K., CuBormazos B.1.,
AxnmonepHoe obmectBo «M3aarenberBo «lIpocBemenne»
* buosorus, 11 xknacc/ Kamenckuii A.A., Kacnepckas E.K., CuBornazos B.1.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METO/IUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Kamenckuii A.A.,Kacnepckas E.K.,CuBornazos B.I. buosorus. bazoseri
ypoBeHb: yueOHuk iis 10 -11 k1. 001eo0pa3zoBaTeibHBIX YUpEKIeHU/— M.
ITpoceemenue, 2020

Cusormnazos B. .

2.JIepuep I'.'1.O61mas 6uonorus. (10-11 xmaccer): IToaroroska k EI'D.

3. PaznuuHble cCipaBOYHUKY ¥ COOPHUKH I MOATOTOBKU K EI'D

MU D®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHBI CETH
HUHTEPHET
— http://www.gnpbu.ru/

— http://school-collection.edu.ru
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http://school-collection.edu.ru/

— http://ege.edu.ru
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