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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETUUECKYID OCHOBY IS
omnpenesieHus] MOAXO0M0B K (POPMHUPOBAHUIO COJACPKAHHS Y4YEOHOTO MpeaMeTa
«buonoruss» cocraBwiIM: KoHUenTyaidbHble nonoxkeHus PIOC COO o
B3aUMOOOYCIIOBJIGHHOCTU  IIEJIeH, COJIepXKaHus, pe3yJdbTaTOB OOy4YeHUs U
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LENIX U
MPUHIIMAIIAX, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
ob1ero oopazoBanusi B Poccuiickoit denepannu, a TaKxKe MOJ0XKEHUs 0 crienuduke
Ouosiornu, €€ 3HAYCHUUW B TIO3HAHUU SKUBOW MPUPOABI U OOECIeYeHUU
CYILIECTBOBAHUSI YeJOBeYeCKOro odmiecTBa. CorjacHO Ha3BaHHBIM IOJIOKEHUSIM,
oTmpeiesIeHbl OCHOBHBIE ()YHKIIUU TPOTPAMMBI IO OUOJIOTUU U €€ CTPYKTYpa.

[Iporpamma no 6uosoruu Aa€T NpeacTaBiIeHUE O 1esIX, 00 00IIel cTpaTeruu
00y4eHUs1, BOCIIUTAHMS M PA3BUTHsI O0yUYaIOIIMXCS CPEICTBAMHU YIEOHOTO MTpeaMeTa
«buonorusy, onpeaenseT 00s13aTeIbHOE MPEAMETHOE COACPIKAHUE, €0 CTPYKTYPY,
pacripesieyieHue o pasjeliaM M TeMaM, PEKOMEHIYEMYIO IOCIe0BATeIbHOCTh
U3y4YeHUs y4eOHOro Marepuasia ¢ y4ETOM MEXMIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€l, JIOTMKM 0O0pa3oBaTeIbHOTO TIpollecca, BO3PACTHBIX OCOOCHHOCTEH
00yJaronuxcsl.

B nporpamme o 61070ruu TaKkKe yUUTHIBAIOTCS TPeOOBAaHUSA K INIAHUPYEMBIM
JUYHOCTHBIM, METaNpeAMETHbIM W TPEIMETHBIM pe3yjbTaTaM oOydeHus B
dbopMupoBaHUU OCHOBHBIX BUJIOB yueOHO-TI03HABATEIHLHON
NeSTENbHOCTU/Y4eOHBIX JEHCTBUN OOYy4YaIOMIUXCS MO OCBOCHHUIO COJAEpPNKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme no 6umosoruu (10—11 xmaccel, 6a30BBIM YPOBEHb) peain30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B H3yYEHUU OWojoruu, Ojarojgapsi 4yeMy B HeW
NPOCMATPUBAETCS  HAMNpPABICHHOCTh Ha pPa3BUTHE 3HAHUW, CBSI3aHHBIX C
dbopMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [IEHHOCTHBIX
OpUEHTAIMHN JTUYHOCTH, SKOJIOTHUYECKOTO MBIIUIEHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e XKU3HM U OCEPEKHBIM OTHOIICHHEM K OKPYXKAIOIEH MPUPOTHON cpene.
[ToaToMy Hapsimy ¢ M3ydeHHeM OOIIeOHMOIOTHUECKUX TEOpPUH, a Tak)Ke 3HAHUU O
CTPOCHHH KUBBIX CUCTEM PA3HOT0 PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOMINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJOTHHU YIEICHO BHUMAHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUI B MMOBCEIHEBHOMW JKU3HU JIJISl PEIICHUS MPUKIIATHBIX 3a7a4, B
TOM 4HCIIe: TPOMUIAKTUKN HACIEACTBEHHBIX 3a00JIEBAaHUN UYETOBEKA, MEIMKO-
F€HETUYECKOT0 KOHCYJIbTUPOBaHUs1, 000CHOBaHUS HKOJIOTUUECKH 1EIECO00Pa3ZHOTO
MOBEJICHUS B OKPY’KAIOIIEH MPUPOIHON CpEJie, aHAIU3a BIUSIHUS XO3SIMCTBEHHOU
NEATEeIbHOCTU YEJIOBEKAa Ha COCTOSIHHE MPUPOIHBIX U MUCKYCCTBEHHBIX IKOCHUCTEM.
VYcunenve BHUMaHHMS K MPUKIAAHOM HANMpaBICHHOCTH Y4eOHOro mpeameTa
«buonorus» NpoANKTOBAHO HEOOXOIUMOCTHIO 00€CTIeUeHUs YCIOBUM JJIs1 pelleHuUs



OJIHOM M3 aKTyaJIbHBIX 3a7a4 IIKOJIbHOIrO OMOJOrHYECKOro o0pa3zoBaHus, KOTOpas
npeanoiaraer (GOpMUPOBAHHE Yy OOYyHAIOUIUXCA CIIOCOOHOCTH adalTHPOBATHCS K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIErOCS COBPEMEHHOTO MUpa.

buonoruss Ha ypoBHE cpenHero ooOIero oOpa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OHa obecrneunBaer (QopMupoBaHUE y OOYYAIOMIMXCA MNPEICTABICHUH O
HAay4YHOM KapTHUHE MHUpA, paclivpseT U o0oOIaeT 3HaHUA O JKUBOW HpHUpoje, €€
OTJIUYUTENIbHBIX MPU3HAKaX — YPOBHEBOW OpraHW3aldd M HBOJIIOLUHU, CO3JAET
yCIOBUS  JUJIsi:  TO3HAHWA  3aKOHOB  JKMBOM  HPUPOABL,  (QOpMUPOBAHMS
(GYyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 370pOBOro M 0Oe3o0macHoro oopasa
KHU3HU, IKOJIOITMUECKOr0 MBIIUICHHS, IEHHOCTHOIO OTHOLIEHUS K UBOM MpUpoje
U YEIJIOBEKY.

Bonbioe 3HaueHre OMONIOTUSl UMEET TaKXKe JJI PEUICHUS! BOCIIUTATEIbHBIX U
pa3BHBAIOLIMX  3a/Jad  CpelHero  oOmero  o0pa3oBaHMs,  COLMAIM3ALUU
oOyuaromuxcs. M3ydyenne 6uonorun obecreynBaeT ycioBHs sl popMupoBaHus
UHTEIJICKTYalbHbIX, KOMMYHUKAI[MOHHBIX W  HMH(POPMAIMOHHBIX HaBBIKOB,
ACTETHUYECKON KYJbTYpbl, CIOCOOCTBYET HMHTETpaluu OMOJOTMYECKUX 3HAHUMA C
NPEICTABICHUSIMU U3 IPYTUX Y4eOHBIX MPEMETOB, B YACTHOCTH, (DU3UKU, XUMHUH U
reorpaguu. Ha3BaHHBIE MOJOXKEHUS O NpEIHA3HAYEHUH Y4eOHOTO MpeaMeTa
«buonorus» CcOCTaBMWJIM OCHOBY HJisi OIpENeNieHUs IMOAXOJ0B K OTOOpYy u
CTPYKTYpPUPOBAaHHMIO €T0 COJEpXkKAaHUSA, MPEJICTABICHHOTO B IIporpaMMe IO
OHMOJIOTUH.

Otb60p comepxkanusi yueOHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIIEH C MO3ULUNA KYJIbTYpOCOOOpPA3HOIO TOJX0Ja, B COOTBETCTBUM C
KOTOPBIM OOydYaromuecs IOJKHBI OCBOWTH 3HAHWSA W YMEHHWs, 3HAUUMBbIC IS
dbopMupoBaHusi 00mIeH KYJIBTYphI, OMNPEACIAIONIME aJIeKBAaTHOE TIOBEICHHE
YeJIOBeKa B OKPY’KAOIIEH MPUPOIHON cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOMU
KU3HU W MPAKTHYECKOU nesaTenbHOCTH. Oco0oe MEeCTO B ATOH cHCTeMe 3HaHUU
3aHUMAIOT AJIEMEHTHI COJIEPKaHUsI, KOTOPBIE CIIy>KaT OCHOBOM /1Jisi )OpMHUPOBAHUS
MPEJCTABIEHU O COBPEMEHHOM €CTECTBEHHOHAayYHOW KapTHUHE MuUpa W
LHEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHH3alUU
OMOJIOrMYeCcKOro 00pa3oBaHuUs.

CTpykTypupoBaHHE COEpXaHUs yuyeOHOro marepuaja B Iporpamme Io
OMOJIOrMHM OCYIIECTBICHO C YYETOM MPUOPUTETHOIO 3HAYEHHS 3HAHUM 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW IMPUPOABI, O €€ YPOBHEBON OpPraHM3aluu U
ABOJIIOLMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yuyeOHoro npeamera «buoaorus»
BBIJICJIEHBI CIIEYIOIINE COAEp/KaTeIbHble TMHUU: «brosorus kak Hayka. MeTosl
Hay4yHOro mo3HaHus», «KieTka kak Ouosormueckas cucrema», «Opranmsm Kak
Ouonorunyeckas cucrema», «CucreMa U MHOroooOpa3ue OpraHM4ecKoro MHpay,
«IBOJIFOLIHS )KUBOU MIPUPOABI», « IKOCUCTEMBI U MTPUCYLIAE UM 3aKOHOMEPHOCTH.



Heap usyuyenus ydeOHoro mpeamera «buonorusi» Ha 0a30BOM ypoOBHE —
OBJajicHUE  OOydYalolUMHUCS  3HAHUSAMH O  CTPYKTYPHO-(PYHKIIMOHAIBHOM
OpraHu3alMy >KUBBIX CHCTEM pa3HOTO paHra W NOpUOOpEeTEeHHEe yMEHUU
WCIIOIB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHUM OOBEKTOB
YKUBOM MIPUPOJIBI U PEIIECHUS PA3JIMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTixkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTICUNBACTCS PEUICHUEM CIICIYIONIUX 3a1a4:

OCBOCHHE OOYYarONIUMHUCS CHUCTEMbl 3HAHUM O OHOJOTHMYECKUX TEOPUSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MpaBWIaX, CIyXaIluX OCHOBOM
U1 (OPMHUPOBAHUS TPEJICTABICHUN O €CTECTBEHHOHAYYHOW KapTUHE MHpA, O
METOJaX HAyYHOT'O TMO3HAHUS, CTPOSHUH, MHOTOOOpPa3ur U OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3AINU, BBIJAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOy4aroImMXcs MO3HABATEIBHBIX, WHTEIICKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MpOIIECCe aHalu3a JaHHBIX O IMYTAX Pa3BUTUS B
OMOJIOTMM HAy4HBIX B3IJISIOB, WJACH W TOAXOAOB K HM3YYCHHUIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpPraHU3AINH;

CTaHOBJIEHHE Yy oOydarommxcs oO0meil KyJabTypbl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBICHATH M OLEHUBATDH SIBIICHUS OKPY>KAOIIETO
MUpa KMBOM MPUPOALI HA OCHOBAHWU 3HAHUU U OTBITA, IOJYYEHHBIX [TPU U3YUEHU U
OHOJIOTHH;

dbopMupoBaHuE Yy OOYyYaIOIIUXCS YMEHHMM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JEeATEIBHOCTH YeJIOBEKa, Ppa3BUTHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXXHOCTH IMO3HAHUS YEIOBEKOM >KHBOM
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEeH, COOIIOICHUS dTHISCKUX
HOPM TP MPOBEJCHUU OMOJOTUUYECKUX UCCIIETOBAHMIA;

OCO3HAHHME IICHHOCTH OWOJIOTHYECKHX 3HAHWUW JUIsl TIOBBIMICHUS YPOBHS
AKOJIOTHYECKOUN KYIBTYPHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHE TPHUOOPETEHHBIX 3HAHUM M YMEHUH B TIOBCETHEBHOMN JKU3HU IS
OLICHKH IMOCJIEICTBUM CBOEH JIESITEIBRHOCTH 10 OTHOLICHUIO K OKPYKAIOIIEH cpelie,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHWE U COONIOACHHE MeEpP NPOPUIAKTUKU
3a00JIeBaHU.

B cucreme cpenmnero oOmiero obOpasoBanusi «buonorusi», m3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS 00S3aTEIbHBIM yUE€OHBIM MPEAMETOM, BXOJSAIIUM B
cocTaB npeaMeTHON obsactu « EcTecTBEHHOHAYYHBIE MPEIMETHD.

Jlist u3ydenus Ononoruu Ha 6a30BOM YPOBHE CPETHET0 O0Iero 00pa3oBaHUs
orBoauTcs 68 yacoB: B 10 knacce — 34 vaca (1 yac B Henento), B 11 kiacce — 34 yaca



COIAEPKXAHUE OBYUYEHUA
10 KJJACC

Tema 1. buosiorus kak Hayka.

buonorus xak Hayka. CBsizb OUOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (unocoduei, ITUKOM, ICTETUKOW U MPaBOM.
Ponb Guonorun B popMUpoBaHUU COBPEMEHHOW Hay4YHOM KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHUS KUBOUM TIPUPOJIBI (HAOIOICHHE, DKCIICPUMEHT, ONTUCAHMUE,
U3MepeHue, Kiaccupukauus, MOJETUpPOBaHUEe, CTaTUCTUYecKas o0paboTka
JAHHBIX ).

JdemoncTpaumu:

[Toptperst: Y. dapsun, I'. Menaens, H. K. Konbuos, /[x. Yorcon u ®@. Kpuk.

Tabmuipl u cxeMbl: «MeToAbl MO3HAHUS KHUBOU TIPUPOIBI.

JlaGopaTopHblie M NpakTHYEeCKHEe PadOThI:

[Ipaktuueckas pabora No 1. «Vcmonp3oBaHue pa3IWYHBIX METOJIOB MpPH
U3YYEHUH OUOJIOTHYECKUX OOBHEKTOBY.

Tema 2. 7KuBble CUCTEMBbI M UX OPraHU3ALMSL.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Oriandue
KUBBIX CUCTEM OT HEOPTaHUYECKON IPUPOIBI.

CaolicTBa 6MOCHCTEM M UX pa3HOOOpas3ue. YPOBHU OpPraHU3AIUU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHbIN, MOMYJSLHMOHHO-
BUJIOBOM, PKOCUCTEMHBIN (OMOT€OIeHOTHIECKUI ), OMOChEepHBIN.

JdeMoncTpanmnu:

Tabnuiel u cxembl: «OCHOBHBIE TTPU3HAKH KU3HU», « Y POBHHU OpraHU3aIluu
KUBOU MPUPOIBI».

O6opynoBanue: Mojieab MoJiekyisl JITHK.

Tema 3. XuMu4ecknii COCTaB M CTPOEHHE KJIETKH.

XUMUYECKUNA COCTAaB KJIETKM. XHUMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHKPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHBIEC BEIIECTBA.

OyHKIIMKM BOABI M MHUHEpaJbHBIX BewecrB B Kierke. llommep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHue O€IKOB. AMHHOKUCIOTBI — MOHOMEPHI OEIKOB.
He3ameHnuMble 1 3aMEHHMbIE AMHUHOKHCIIOTHI. AMUHOKHUCJIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJEKyNbl (NEpBUYHASA, BTOpPUYHAS, TPETUYHAsA U
YeTBEPTUYHAA CTPYKTypa). XHUMHUECKHME CBoWicTBa OenkoB. buomornueckue
GyHKIMHN OEJKOB.



depmeHThI — Onosiorudyeckue katanuzatopbl. CTpoeHue hepMeHTa: aKTUBHBIM
LeHTp, cyOctpaTHas crnenuduunocte. Kodepmentsl. Butamunsl. OtTauuus
(hepMEHTOB OT HEOPTraHUYECKUX KaTalu3aTOPOB.

VYrieBoabl: MOHOCaXapu bl (TII0K03a, pru003a U 1€30KCUpru003a), Irucaxapuibl
(caxapo3a, JlakTo3a) U ToJHMcaxapuabl (Kpaxmayi, TJIUKOTeH, LeJUI0J103a).
buonoruyeckue GyHKIMH YTIIIE€BOIOB.

Jlununael:  Tpuraunepuabl, Qocpoaunuasl, crepounnbl. 'mapoduibHO-
ruapodoOHble cBoiicTBa. buonormuyeckue ¢GyHkuuu aunuaoB. CpaBHeHue
yIJI€BOJIOB, OEJIKOB U JIUIUJIOB KAaK HICTOUHUKOB SHEPIUH.

HyxnennoBele xkucnorsl: JJHK wu PHK. Hykineotnaer — MoHOMEpSI
HykJIenHOBbIX KUcnoT. Ctpoenue u ¢pyHkuuu JJHK. Crpoenue u ¢pynkinuu PHK.
Bunst PHK. AT®: ctpoenne u GyHKIIHUH.

[Mutonorus — Hayka o kietke. KiietouHasi Teopus — npuMep B3auMOJICUCTBUS
ujel u (HaKkToB B HAYYHOM TTO3HAHUHU. MeTO/Ibl U3yUeHHS KIIETKH.

Kinerka kak nienoctHas xuBasi cucrema. O0IIre MpU3HaKU KJIETOK: 3aMKHYTast
HapyxHass MmemOpaHa, Mojekyiasl JIHK kak reHeTmdeckuii ammapar, cuctema
cuHTe3a Oeka.

Tunel KIETOK: JyKapuoTHUYecKass | TpokapuoTudeckas. (OcoOeHHOCTU
CTpOEeHUsl TpOoKapuoTHYecKoil kieTku. Kierounas crenka Oakrepuil. CTpoeHwue
DYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTIWYUS PACTUTEIBHOM, >KMUBOTHOM U
IPUOHON KIIETKH.

IToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, WX
¢ynkiuu. [Tnazmaruueckas memOpana, e€ cpoiictBa u ¢pyHkiuu. [luromnasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietku: OIIC, ammapar I'ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMIbl KIETKU: MUTOXOHIPHUH, IUIACTUJIBI.
[IpoucxoxxaeHne MHUTOXOHAPUN U TutacTuA. Buabl tumactua. HememOpaHHBIE
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIUU OPTaHOUIOB KJIETKU. BKiItoueHus.

Anpo — perynatopHslil LeHTp kieTku. CTpoeHue siapa: siaepHas 000J0uKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpPT BEMIECTB B KIIETKE.

JdemoHcTpauuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankinun, K. M. bap.

Jnarpammsl: «PacnpenesieHrne XUMUYECKUX SJIEMEHTOB B HEXKUBOW MTPUPOJIEY,
«PacmpenienieHrne XMMHYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIE.

Tabmuter 1 cxembl: «llepuoamdeckas TaONMHMIIa XUMUYECKHX DIIEMEHTOBY,
«CTtpoeHne MoJIEKYJIbI BObI», «brnocunTtes 6enkay, « CTpoeHHe MOJIEKYJIbI OeIKay,
«Ctpoenne depmenta», «HyknennoBsie kucinotel. JJHK», «Ctpoenne MoseKysbl



AT®», «CTpoeHHE YKapUOTHYECKON KIETKN», «CTpOEHHE KUBOTHOW KIIETKN»,
«CTpoeHHEe pacTUTENbHOU KIETKU», «CTpoeHUuE MNPOKAPUOTHUUECKON KIIETKU,
«CTpoeHue sapa KIETKN», «YTIIEBOABD, «JIumubn.

O6opynoBaHue: CBETOBOM MMKPOCKON, OOOpYJOBaHUE MJii MPOBEICHUS
HaOJIIOJICHUM, HW3MEPEHUM, DSKCIIEPUMEHTOB, MUKpOIpenapaThl PacCTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M NpakTUYeCKHEe PadOThI:

Jlaboparopnass pab6ora Ne 1. «/3yyeHue KaTaIUTUYECKOW AaKTUBHOCTH
(depMeHTOB (Ha MpUMepe aMHIIa3bl WU KaTajaasbl)y.

JlaGopatopHast pabota No 2. «M3ydeHwe CTpOE€HMsI KIETOK pacTEHUM,
KUBOTHBIX M OaKTEepUi IMOJ; MHUKPOCKOTIOM Ha TOTOBBIX MHUKpOIpEenaparax U Hux
OMHMCAHUE.

Tema 4. 7/KuzHenesiTeIbHOCTH KJIETKH.

OOMeH BeIIecTB, WM MeTa0oIM3M. ACCUMUIIALINS (TUIACTUYECKUNM OOMEH) U
JUCCUMMWIISIIUS  (PHEPreTUYecKuii OOMEH) — JBE CTOPOHBI €JAMHOIO IIpolecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHUs BEIICCTB W DHEPrUU B TOHUMAaHUU
MeTabor3Ma.

Tunel oOMeHa BelecTB: aBTOTPOPHBIN U reTepoTpodHbIi. Pois hepMeHTOB B
oOMEHE BEIlIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TeMHoBasg ¢a3pl (orocuHte3a. Peakiuu
doTocunTe3a. IhdekTuBHOCTh oTOCHHTE3a. 3HAUCHUE (DOTOCHMHTE3a IS KU3HHU
Ha 3emuie. BiusiHue ycnoBuid cpefpl Ha (POTOCHHTE3 M CHOCOOBI MOBBIIICHUS €ro
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOIKe OakTepru. 3HaUeHUEe XEMOCHUHTE3a IS
KU3HU Ha 3emIie.

DHepreTuueckuii oOMEH B KieTKe. PaciieruieHue BellecTB, BBIAEICHUE U
aKKyMYJIHPOBAaHUE SHEPTUU B KJIETKE. DTaIbl YHEPreTUIeCKOro ooMena. [ mukomnus.
bpoxenue m ero Buapl. KucinopogHoe OKHUCIEHUE, WM KIETOYHOE JIbIXaHUE.
OxucnutensHoe pochopmnmupoBanue. IPPEeKTUBHOCTH SIHEPTETUUECKOTO0 OOMEHA.

Peakumu wmatpuuHoro cunHTe3a. ['eHermyeckas wuHdopmanus u JIHK.
Peanuzanus reHetndeckoil mHMOpMaAnuu B KIETKE. | €HETUYECKUN KOJ M €ro
cBoicTBa. Tpanckpuniusi — matpuunblii cuate3 PHK. Tpancnsuus — GuocunTes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amMuHOKHCTIOT. Pomb pubocom B
OouocunHTese Oenka.

Hexnerounsie ¢hopmbl xu3HU — BUpychl. ctopust oTkpeitust Bupycos (1. .
NBanoBckuit). OcCOOEHHOCTH CTPOEHHS] U HKU3HEHHOTO LHKJIAa BHPYCOB.
bakrepuodaru. bonesnn pacteHuil, >KUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — Bo3oynurens CIIM]/]a.



OOpatHast ~ TpaHCKpWUMIMs,  peBepTaza W uHTerpaza.  lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanmu:

IToptpersr: H. K. Konbuos, /. U. UBanosckuii, K. A. Tumupsses.

Tabmunpl u cxembl: «Tunel nutanus», «Mertabonmuszm», «MUTOXOHAPUSY,
«HepreTuyeckuii oomen», «Xiopormiacty, «Dorocunred», «Ctpoenne JHK»,
«Ctpoenue u GyHKIIMOHUPOBaHUE TeHay, «CuHTe3 OenKka», «['eHeTHYeCKuil Koy,
«Bupyce», «bakrepuodaru», «Ctpoenue u xu3HeHHbIU 1ukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: moaenu-anmmkanuu «Y aoenue IHK wu Tpanckpumnusy,
«buocunres Oenkay, «CTpoeHue KIETKU», MOJieTb CTpykTypbl JITHK.

Tema 5. PazMmHoOkeHMe 1 MHAMBHAYAJIbHOE PA3BUTHE OPTaHU3MOB.

Knerounslii muki, Wiu >KU3HEHHBIM LMK KieTku. MHTepdaza u MUTO3.
[Tporecchl, mpotekaronue B uHTepdaze. Perukaius — peakuuss MaTPUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIH HabOp — KapUOTHII.
JlunmonaHbld M TAlUIOWAHBIA ~ XPOMOCOMHBIE ~ HAaOOpBL.  XPOMAaTHIBI.
[[uTosornueckue OCHOBBI PAa3MHOKEHUS U HHAUBUIYAJbHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenue kinetkn — mMuto3. Crangun muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUONIOrHYECKUil CMBICT MUTO3A.

[Iporpammupyemasi ru6enb KJIETKH — arorTo3.

DopMbI pa3MHOKEHHUS OPTraHU3MOB: Oecrosioe U nosnoBoe. Bunbl 6ecnosnoro
Pa3MHOXKEHUS: JEJIEHUE HaJBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIOHMPOBAHUE
OpraHU3MOB, €r0 3HAYEHUE JJIS1 CEJEKIINU.

[TonoBoe pa3MHOKEHUE, €r0 OTIUYHS OT OECIIONIOTO.

Meito3. Cranun Mmeiiosza. Ilpouecchl, mpoucxoasnme Ha CTaausx Meio3sa.
[ToBenenne xpomocom B meno3e. KpoccuHroBep. buonormyeckuii CMmbICT U
3Ha4YECHUE MEH03a.

ameTtorenes — mporecc 00pa3oBaHUS TIOJNOBBIX KJIETOK Y >KUBOTHBIX.
[TomoBbie kene3bl: CeMEHHUKH W sSUYHUKUA. OOpa3oBaHHWE M Pa3BUTHE TOJOBBIX
KIIETOK — TameT (CIepMaTo30u]l, SIMIEKIEeTKa) — CIIEpMAaTOr€He3 U OBOIEHE3.
Oco0OEHHOCTH CTpOEHHUS SAWIEKIETOK W crnepMato3ouaoB. OmIo0TBOpPEHHE.
[TapTenorenes.

NuauBuayanbHoe pasBuTHe (OHTOTEHE3). OMOpHOHAIBHOE  Pa3BUTHE
(omOpuorenes). Drtanbl SMOPHOHATBFHOTO PA3BUTHUS Y TO3BOHOUYHBIX >KHBOTHBIX:
npoOneHue, racTpyisuusa, opraHoreHes. [locTamOpuoHanbHOE pa3BuTHE. THIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUA: MpsIMOE, HempsiMoe (TMYMHOYHOE). BnusHue



Cpelbl Ha pa3BUTHUE OPTraHU3MOB, (HAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct u pa3zBurne pactenuid. OHTOT€HE3 IIBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanmu:

Tabmuupl U cxembl: «DPOpMbl Pa3MHOKEHHUS OPraHU3MOBY», «JIBoiiHOE
OIUIOJIOTBOPEHUE y ULBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pacteHuit», «Jlenenue kietku Oakrepuit», «CTpoeHUE TOJOBBIX KIETOKY,
«Ctpoenne xpomocombly, «Knerouneii nukin», «Pemmukanua JHK», «Mutosy,
«Meio3z», «lIpsmoe u HenpsamMoe pa3BuUTHEY, «I'aMeTOreHe3 y MIICKOIUTAKIINX U
YenoBeKa», «OCHOBHBIE CTaIUN OHTOTCHE3a».

O6opynoBanue: MHKPOCKOTI, MUKPOIpENapaThl «CriepmMaTo30U1bl
MJIEKOTTUTAIOIIETO», «SHIEeKIeTKa MIEKONUTAroero», «Kapuoknue3 B KIETKax
KOpEIllKa JyKa», MarHuTHas MOJEb-alruiukanusa «JleleHue KIeTKu», MOJEeINb
JTHK, mozens MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M NpakTHYEeCKHEe PAdOThI:

Jlaboparopnasi pabora Ne 3. «HaGmromeHwe MuTO3a B KIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpOEHHS TOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacieacTBEHHOCTh M H3MEHYNBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mcropus pazsutus renetuku. Pons nurosnoruu
U SMOpHOJIOTMM B CTAaHOBJIEHWM TEHETHKU. BKIiag pocCHUHCKUX U 3apyOesKHBIX
yu4€HbIX B pa3BUTHE TEHETUKH. MeTOoapl TEeHETHUKU (TUOPHUIO0IOTHYECKUH,
OUTOT€HETUYECKUM, MOJNEKYJISIPHO-TeHeTUUYEeCKU). (OCHOBHBIE TI'€HETUYECKHUE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHnnaenem.
MoHorubpuaHoe CKpemMBaHue. 3aKOH €IMHO-00pa3us THOpPUIOB TEPBOTO
nokosieHus. [IpaBuio JOMUHUPOBaHMS. 3aKOH paCIICIICHHs TPU3HAKOB. [ nunores3a
YuCTOTHI raMeT. [1oyIHOE 1 HenmoaIHOe TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCUMOTO  HACJICJIOBAHMS
npu3HakoB.  lluToreHerndeckre  OCHOBBI  JWTHOPUAHOTO  CKpPEUIMBAHUA.
AHanm3upyroniee cKkpemuBanue. Mcnonp30Banne aHaATM3UPYIOIIEr0 CKPENMBAHNUS
TUTSI OTIPEICIICHUS TEHOTHIIA OCOOH.

CueruieHHOe HaclieloBaHue npu3HakoB. Pabora T. MopraHa 1o cierieHHOMY
HaCJIeI0BaHUIO reHOB. Hapylienue cuernieHust TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUS HACJIECICTBEHHOCTH. | €HEeTHUUECKNE KapThl.



I'enetrka mosia. XpoMOCOMHOE OMNpEAETEHUE MoJia. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['omorameTrHble M reTeporaMeTHble opraHu3mbl. HacnemoBanue
MPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

HM3meHunBOCTh. BUbl M3MEHUMBOCTH: HEHACJICICTBEHHAS U HACJICACTBCHHAS.
Ponp  cpenbl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEpUCTHKA
MOU(DUKAIMOHHONW U3MEHUUBOCTH. BapuanimoHHBIN psiji U BapyuallMOHHASI KPUBAs.
Hopma peakunun npuszHaka. KonuuecTBEHHBIE M KAYE€CTBEHHBIE NMPU3HAKU M UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBenHasi, WM TEHOTUIIMYCSCKAs, HM3MEHUHMBOCTh. KoMOWHATHUBHAS
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTU. MyTanoHHass u3MeHUYMBOCTh. Kitaccudukaiys MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpUYMHBI MyTaluii. MyTareHasie (haKTOpHI.
3aKOH rOMOJIOTUYECKUX PSAJIOB B HacheAcTBeHHOW n3menunBocty H. . BaBumnoga.

BhesnepHas HaclieICTBEHHOCTh U U3BMEHUYUBOCTb.

I'enetnka uyenoeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl T€HETHUKHU
YyeJIOBEKA: TeHeaIOTHYECKUM, OJIM3HEI[OBBIM, [IUTONCHETHYCCKHMI, OMOXUMHUYCCKUM,
MOJIEKYJIAPHO-T€HE THYECKU. CoBpemenHoe onpeaesIeHue IreHOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[TI1P-anamu3a. HaciencTtBennnsle 3a00JieBaHUS YEJIOBEKA: TE€HHEBIC O0O0JIE3HH,
0OJIe3HU C HACIEJICTBEHHOW MpeapacIoio)KeHHOCThIO, XPOMOCOMHBIC OOJIC3HHU.
Comatnueckue | TeHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpUHIUIEBI
3I0pPOBOTO 00pa3a >KM3HU, TUATHOCTUKH, MPOGUIAKTUKH U JICYCHUS TCHETHICCKUX
Oose3Hel. MeauKo-TeHeTHYECKOe KOHCYJbTUPOBAHHME. 3HAUYCHHE MEIUITUMHCKOM
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHUH TeHETHIECKUX 3a00JI€BaHMI YeII0OBEKA.

JdeMoHcTpanuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBuios.

Tabmump! u cxembl: «K MOHOTHOPUTHOE CKPEITUBAHKE U €TI0 ITUTOTCHETHYECKAS
OCHOBa», «3aKOH PACIICIIJICHUS U €r0 IUTOTCHETUYECKass OCHOBAY, «3aKOH YMCTOTHI
ramer», «luruopumaHoe ckpemmuBanuey, «l[uTomornyeckre OCHOBBI TUTHOPHUITHOTO
CKpemuBaHus», «Meno3y, «B3zaumoaerncTBue ajielIbHbIX TEHOBY, «[ eHeTnueckue
KapThl pacCTeHUM, >KUBOTHBIX U 4YejoBekay», «['eHeTuka mojuay», «3aKOHOMEPHOCTH
HACJIEJIOBaHUsl, CUECIUICHHOTO C MOJIOM», «KapuOTHIBI 4el0oBEeKa W KUBOTHBIX,
«Bugsl m3amMeHunBOCTHY, «MoaudukanuoHHas H3MEHUYHBOCTHY, «HacmemoBanme
pesyc-dakropan, «I'eHeTHKa TpynI KpoBu», «MyTallmoHHAss K3MCHUIUBOCTD.

O6GopynoBaHHe: MOJCIH-ANMIUIMKAIINA  «MOHOTHOPHIHOE CKPEITUBAHUCY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct
XpOMOCOM», MUKPOCKOI 1 MUKporipenapat «J[po3oduna» (Hopma, mytauuu Gpopmbl
KpPBUIBEB U OKPACKU Teja), repoapuit «I'opox moceBHOM».



JlabopaTopHble H IPpaKTHYECKUE PadoThI:

Jlaboparopnast pabora Ne 5. «/3ydyeHue pe3yabTaTOB MOHOTHOPHUIAHOTO U
JUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpENapaTax.

Jlaboparopnas pabota Ne 6. «M3yueHue MoauUKalMOHHONW U3MEHYHUBOCTH,
IIOCTPOEHUE BapUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOM».

Jlaboparopnas padora Ne 7. «AHanu3 myTanuil y Apo30(uibl Ha TOTOBBIX
MHUKpOITIpenaparax.

[Ipaktuueckass pab6ota Ne 2. «CocTaBjieHHME U aHaJIU3 POJOCIOBHBIX
YeJIOBEKay.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI O0MOTEXHOJIOTHH.

Cenekuusi Kak HayKa W MPOLECC. 3apOXKIEHUE CEJIEKIIMH U JIOMECTUKAIIUS.
VYyenne H. 1. BaBusoBa o nieHTpax mpouCcX0oxKASHUS 1 MHOT000pa3usi KyJlIbTYPHBIX
pacteHuid. [leHTpBI MPOUCXOXKIESHUS JOMAITHUX )KUBOTHBIX. COpT, MOpOAa, ITAMM.

CoBpeMeHHBIE METOJIbI CeNIeKITMU. MacCcoBbIN U UHIUBUAYAJIbHBIA OTOOPHI B
CEJICKIIMU pacTeHUil W *KUBOTHBIX. OlLleHKa 3KCTephepa. BiIM3kopoacTBeHHOE
ckpemuBanue — MHOpuauHr. Yucrtas nunaus. CKpenIuBaHWE YUCTBHIX JIMHHM.

I'erepo3uc, wnu rubpuanas cuna. HepojncTBeHHOE CKpeliMBaHUE — ayTOPHIMHT.
Otnanénnas rudbpuauzanus u e€ ycnexu. IcKycCTBEeHHBIM MyTareHes v nojiyueHue
HOJIMIUIOUAOB. JIOCTHXKEHUS CEJEKIIUU PACTEHU M, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.
buoTrexHonorus Kak oTrpaciib MPOU3BOJCTBA. ['€HHAs] MHXKEHEPHs. DTaIbl
co3nanus pexomOuHantHo JIHK wu Ttpancrenneix opranuzmoB. Kierounas
uHxkeHepus. Knetounble KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUI.
KiloHnpoBanue BBICOKONPOAYKTHUBHBIX  CEIbCKOXO3SIICTBEHHBIX  OpPraHW3MOB.
Okonoruyeckue W otudeckue  mpobmembl. MO —  reHeTHYecKH
MOIU(PUITUIPOBAHHBIE OPTaHU3MBI.

JlemoHCTpauuu:

[Toptpeter: H. U. BaBunoB, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuuet u cxembl: kapta «lleHTpBI MPOUCXOXKIEHUS W MHOTOOOpasus
KyJbTYPHBIX pacTteHuit», «l[lopoabl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYypHBIX
pacrenuity, «Otnanénnas rudbpuauzanus», «PadoTsr akagemuka M. @. liBaHoBay,
«llonmummonaus», «OOBEKTH OUOTEXHOJNOTUNY», «KileTOuHblE KyNbTyphl H
KJIIOHUpOBaHue», «KOHCTpyupoBaHue U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISIKU TUIOJIOB M KOPHETIOAOB TUKUX (DOPM M KYJIBTYPHBIX
COpPTOB pacTeHuil, repbapuit «CeabCKOX03SMCTBEHHBIE PACTEHUS.

JlaGopaTropHble M mpakTUYEeCKHE PAdOThI:

Okckypcuss «OCHOBHBIE METOJIBI U JOCTHXKEHHUSI CENEKIMHM PACTEHUU U
KUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIIHUIO, IUIEMEHHYIO bepmy,



COPTOMCIIBITATENBHBIM ~ y4aCTOK, B TEIUIMYHOE XO34MCTBO, J1aDOpaTOPHIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. IBoTrOHOHHAS OMOJIOTHSI.

[Ipennochliku BO3HUKHOBEHHUSI JBOJIOIMOHHOW TEOPHUH. OBOJIOLIMOHHAS
Teopuss U €€ MecTo B Ouosioruu. BiusHHe 3BOJIIOUMOHHOM TEOPUM HA Pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerensctBa HBOMIOLMU. [lasieoHTONIOrMYECKHE: TOCIEI0BATENbHOCTh
MOSIBJICHUST BUJIOB B TMAaJ@OHTOJIOTUYECKOM JICTONUCH, TEPEXOJHbIE (POPMBEL.
buoreorpadguueckue: cxoacTBO U paznuuue GayH u Giaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJCTBA W PA3NUUUs HMOPHUOHOB pa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIPHO-aHATOMUYECKHE: TOMOJIOTHMYHbBIC, aHAJIIOTUYHbBIC,
pyIMMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX TyTeH y Bcex
OpTaHU3MOB.

OpomonmonHass Teopuss Y. JlapBuHa. Ilpenmnocbuiku BO3HUKHOBEHHUS
napBUHU3MA. J[BIDKYIIME CHUJIBI HBOJIIONUU BHAOB 1o JlapBuHY (M30BITOUHOE
Pa3MHOXKEHHUE TMPU OTPAaHUYEHHOCTU PECYPCOB, HEOINpEAETEHHAsT U3MEHYUBOCTb,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus 3Botonuu (CTI) u €€ OCHOBHBIC TTOJIOKEHUS.

Mukpososonus. [Tonynsinusa kak eIMHUIA BUIA U 3BOJIIOLIUH.

JIBkymue cuibl ((pakTophbl) SBOJIIOIMU BUAOB B MpUpojae. MyTallMOHHBIH
nporecc M KOMOWHATMBHAsS W3MEHYMUBOCTH. [lomymnsiimoHHBIE BOJHBI U Ipeud
reHoB. M30as1ust U MUrpamnusi.

EcrectBennsiit orbop — HampaBisoomuii Qakrop sBomorun. DopMbl
€CTEeCTBEHHOTO 0TOOpAa.

[TprcniocOOIEHHOCTh OpPraHM3MOB KakK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOpGh03bl ¥ HIHO-aIaNTAIIHH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHbiE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOJNIONUHU:  (PuseTHdecKas, IUBEpreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxkaeHue oT HecleUHalIn3UpPOBAHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJanTuBHAs pagualusl.

JdemoHcTpauuu:

[Toptpertsr: K. JIunnen, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mromiep, A. H. CeBeprios.



Tabmuupl 1 cxembl: «Pa3BuTHE OpraHUYECKOro MUpa Ha 3eMiiey, «3apoabIu

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc»,  «PDopmbl  OopbObI 32
cyliecTBoBaHue», «EctecTBeHHbI 0TOOp», «MHOrooOpasue COpToB pacTeHUIN»,
«MHoroo6pasue  mopoA  KUBOTHBIX), «Ilomyanum», «MyTauuoHHas

U3MEHYUBOCTEY, «Apomopdo3bly», «amoamantamuny», «OOImas aereHepamus»,
«/IBmxkymme cunbel sBomouuny, «Kapra-cxema wmapmpyra mnyremectBus Y.
JHapBuHay, «bopb0a 3a cymiectBoBaHue», «IIpuCroco0I€HHOCTh OPTaHU3MOBY,
«I"eorpaduyeckoe BU1000pa3oBaHUE», « IKOJIOTUUECKOE BUI000PA30BAHUE.

O6opynoBaHUE: KOJUICKIMS HACEKOMBIX C Pa3JIMYHBIMU THUIIAMU OKPACKH,
HA0Op TUIOJIOB M ceMsiH, KoJuleKius «IIpuMephl 3alUTHBIX MPUCITIOCOOJICHUN Yy
KUBOTHBIX», MOJeIb «OCHOBHBIC HAMPABJICHUS IBOJIIOIUNY, OOBEMHAS MOJIEIb
«CTpOEeHHE TOJTOBHOTO MO3ra MTO3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, KoyUieKius «DOpMbI COXPAHHOCTH
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHWil», Mojenb anmnukanus «llepexpéct
XpOMOCOMY», BIIaKHBIE TIpenaparsl «PazButue HacekoMoro», «PazpuTtue JISITYIIKW,
MuKpornpenapar «JIpo3odunay (HopMa, MyTaru GOpMBI KPLIILEB U OKPACKH TEJIa).

JlaGopaTopHblie M NpakTUYeCKHe PadOThI:

Jlaboparopnasi pa6ora Ne 1. «CpaBHeHHE BUIOB MO MOPQOJIOTUUECKOMY
KPUTEPHUIO».

Jlabopatopnas padota Ne 2. «Onucanue npucrnocoOJIeHHOCTH OpraHu3Ma u e
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHHE W pa3BUTHE )KU3HU HA 3emuie.

JloHay4dHbIE TIPEACTABICHUS O 3apOKICHUM KU3HU. HayuHble THUmoressl
BO3HMKHOBEHHUSI JKM3HU Ha 3emje: aOuoreHe3 | MaHCIepMus. XUMHUYecKas
ABONIOLMS. AOHOT€HHBI CHUHTE3 OpPraHUYECKUX BEUIECTB W3 HEOPraHUYECKHX.
DKCIEpUMEHTAIBHOE MOATBEPKIACHUE XUMUYECKON 3BoJIIoMH. HayanbHble 3Tamnbl
ouonornueckoit sBotonuu. ['mnoreza PHK-mupa. ®@opmupoBanne mMeMOpaHHBIX
CTPYKTYp W BO3HHKHOBEHHME MPOTOKJIETKH. [lepBble KIETKM U HMX 3BOJIOLUSL.
®opmMUpPOBAHUE OCHOBHBIX T'PYIII )KUBBIX OPTAHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3pam U nepuojaM. Kartapxeil. Apxeiickas u
nporepo3oiickasg 3pbl. llaneoszoiickass spa u €€ mnepuoabl: KeMOPUNUCKUH,
OPJAOBUKCKHM, CHITYPUMCKUI, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Meso3oiickass 3pa ©U €€ NepUoAbl: TPHUACOBBIA, IOPCKUW, MEIIOBOM.

KaliHo30iickass 3pa u €€ nmepuonabl: TNAJECOr€HOBBIM, HEOrCHOBBIN,
AHTPOIIOTECHOBBIM.

XapakTepuCTUKa KJIMMaTa U TeoJIOTHYecKuX mpoueccoB. OCHOBHbBIE 3Tarllbl
ABOJIOLMKM PACTUTEIBHOTO M KMBOTHOrO MHUpa. ApomMopdo3bl y pacTeHUU U
XKUBOTHBIX. [losiBIIeHUE, paclBET U BEBIMUPAHUE IPYII KUBBIX OPTraHU3MOB.



Cuctema OpPraHMYEcKOro Mupa Kak OTpaxkeHHe 3Boaronuu. OCHOBHBIE
CUCTEMATHUYECKHUE TPYIIbl OPTaHU3MOB.

OBOJIIOIMSA YeJI0OBEKa. AHTPONOJIOrMs KaKk Hayka. PasBurre npencraBieHuii o
IIPOUCXOXKIAEHUN YeJIOBeKa. Meroasl u3ydyeHus aHTpororeHesa. CxXoacrtsa u
pa3yinuus 4eJ0BeKa U KUBOTHBIX. CUCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JBrxyiue cuiibl ((hakTophl) aHTpororenesa. HacinencrtseHHas M3MEHUMBOCTD
U eCTeCTBEHHbI 0TOOp. OOIIEeCTBEHHbIH 00pa3 MU3HU, U3TOTOBICHHE OPYIUN
TpyJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAa/IMM U BETBU 3BOJIIOLMU YEIOBEKA: aBCTPAJIONUTEKH, Uenosek
ymenbii, Yenosek npsamoxomsumi, YenoBek HeaHIEpTAIbCKHUM, UYenoBek
pasymubIii. Haxonku uckomaeMbIX OCTaTKOB, BpeMsl CYILECTBOBaHHUSA, 00J1acTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3ra, 00pa3 KU3HU, OPYIHUSL.

Yenoseueckue pacbl. OcCHOBHBbIE  OOJBIIME  pachl:  €BpPONEOUHAs
(eBpasmiickasi), = HErpo-aBCTpajouJiHas  (PKBaTOpUajibHasi),  MOHTOJOUIHAS
(a3maTcko-amepukaHckas).  UYepTbl  NPUCMOCOOJIEHHOCTH  MpeJCTaBUTEEH
YEJIOBEUYECKUX pac K YCJIOBHUSIM CYIIECTBOBaHUA. EJMHCTBO 4YeEIOBEUYECKHUX pac.
Kputuka pacusma.

JdemoHcTpaumu:

IToptpetsr: @. Penu, JI. Ilactep, A. N. Onapun, C. Munnep, I'. FOpu, 4.
JlapBuH.

Tabnuuel u cxembl: «Bo3nukHoBenne CoaHEYHOU cUCTeMb», «Pa3BuTne
opranumyeckoro mupa», «PactutenbHas  kietka», <« KuBOTHas  KIeTKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHUCTEMAa OpPraHUYECKOro MHpay,
«CpaBHEHUE AaHATOMUYECKUX YEPT CTPOCHUS 4YeIOBEKa W YeIOBEKOOOPa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJOTUYECKHX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4YeJloBeKay», «JlpeBHeumue moam», «llpeBHue moam», «llepsbie
COBPEMEHHBIE JI0N», «HernoBeuecKkre pach».

O6GopynoBanue:  Mymsiku  «IIpoucxoxkneHue  yeigoBeka»  (OFOCTHI
aBCTPAJIONMUTEKA, NMUTEKAHTPOIA, HEAaHJAEpTajabla, KPOMAaHbOHLA), CIEINKH WU
M300pakeHUsT KaMEHHBIX OpYAMH IMEepBOOBITHOrO dYeloBeKa (KaMHHU-YOMNIEPHI,
pyomma, ckpebia), TEOXpPOHOJOTHYECKas TaOiuIa, KOUICKIUS «DOpMbI
COXPAHHOCTH UCKOIIA€MBbIX JKUBOTHBIX U PACTEHUII.

JlaGopaTropHble M mpakTUYEeCKHE PA0OTHI:

[Tpaktuueckas padorta Ne 1. «M3yueHne ucKOnaeMbIX OCTATKOB PACTEHUM U
KUBOTHBIX B KOJUICKLIHSIX).

DKCKypcusi «BOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
Hay4HbIM WJIA KpaeBeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpY KaWIIAs cpeaa.



DKoJorus Kak Hayka. 3aJjaud U pa3/ielibl SKOJIOTHH. MeToIbl 3KOJIOTHYECKUX
UCCJEeI0BaHUN. DKOJIOTHYECKOE MUPOBO33PEHNUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHHsS OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYIIHAs, MMOYBEHHAas,
BHYTPUOpPraHU3MEHHas!.

Okonornyeckue (¢akropel. Krnaccupukamuss 5KOJOrHYeCKUX (PaKTOpPOB:
abuotuyeckue, OMOTHMYECKHME U AaHTPOINOreHHble. JIEHCTBHE HKOIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBL.

Abuotnueckue (akTopbl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHU3MOB K  JICWCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonoruyeckue puTMBbI.

buotnueckue dhakropsl. Bunpl 6M0THYECKHUX B3aUMOIEHCTBHI: KOHKYPEHIIHS,
XMIHUYECTBO, cuMOM03 U ero Gopmel. [lapazutusm, koomepauus, MyTyalu3M,
KOMMEHCaJIu3M (KBapTHUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HaueHne OWOTHMYECKUX B3aMMOJEHUCTBUI JI CYHIECTBOBAaHUS OPraHU3MOB B
IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTHKU Tmomyisuud. OCHOBHBIE IOKa3aTeNH
NOMYJSIUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKAA€MOCTb, CMEPTHOCTb, MPHUPOCT,
murpanud. J[lnHaMuka 4ucIeHHOCTH MOMYJISAIUHA U €€ PEryIIsIIus.

JdemoHcTpanuu:

[Toptpetsl: A. 'ym6oasaT, K. @. Pynbe, O. ['ekkens.

Tabmuuer 1 cxemsl: kapra «[Ipupoansie 30ub1 3emun», «Cpenbl oOUTaHUS
opranuzMoBy», «®Potonepuonuzm», «llomymsuun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMYJISIUuU HHQY30puu-Tyhenbkny, «[lumiessie nemnmy.

JlaGopaTopHble M NpakTHYeCKHEe PAdOThI:

JIabopatopnas padota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PACTEHU U3
Pa3HBIX MECT OOUTAHUSI.

Jlabopatopnas padota Ne 4. « BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktrueckas padota Ne 2. «I1oacU€T MIOTHOCTU MOMYJISIUNA Pa3HBIX BUJIOB
pacTeHUN.

Tema 4. CooduiecTBa U 3KOJI0rH4eCKHe CHCTEMBbI.

Coo0mectBo opranu3mMoB — OwuorieHo3. CTpyKTypbl OHOIleHO3a: BUIOBA,
MPOCTpAHCTBEHHas, Tpoduueckas (mnuienas). Bunabl-momuHanTtel. CBA3UM B
ouoreHose.

Okonoruyeckue cuctembl (dKocuctemsbl). [loHsitTue 00 dKocucTeMe W
ouoreoneHoze. DyHKIUOHATIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTUU B S3KOCHUCTEME.
Tpoduueckue (nuieBbie) ypoBHU 3K0ocucTeMbl. [Tuniesrie nenu u cetu. OCHOBHbIE
MOKAa3aTeslM JKOCHUCTEMBI: Ouomacca, MPOAYKUUSA. ODKOJOTMYECKHE IUPAMUIIBL:



MPOAYKIIUU, YHMCICHHOCTH, Ouomacchl. CBOICTBa SKOCHCTEM: YCTOWYHMBOCTD,
camoperyJisiuus, paputie. CyKueccus.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHUCTEMa XBOWHOIO
WM [IKAPOKOJMCTBEHHOIO JIECa.

AHTpOIIOT€HHbIE ~ 3KOCHUCTEMBI.  ATPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X03s1CTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (aktop ycToM4UMBOCTH »dKocucTeM. CoxpaHeHHe
OMOJIOrMYECKOTO Pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. 'panuiipl, coctaB U CTpyKTypa
ouocdepnl. JKuBoe BemectBo u ero ¢gyHkuuu. OcobeHHOCTH Ouochepsl Kak
r100ansHOM JKOCUCTEeMbl. Jl[MHaAMUYeckoe paBHOBeCME M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOT€OXUMHUUECKUE IUKIIBI 3JIEMEHTOB (yIyiepoa,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTBO B Ouochepe 3emin. AHTPOIOTreHHbIE M3MEHEHUS B Onocdepe.
['o6aibHbBIE KOTOTUYECKHE MTPOOITEMBI.

CocyuiecTBoBaHME NPUPOIBI U YenoBeuecTBa. CoxpaHeHrne 6Mopa3HooOpas3us
KaKk OCHOBa YycroilunmBocTH Ouocheprl. OCHOBa pAIMOHATIBLHOTO YIPABICHUS
IPUPOJHBIMU PECYpCaMU U UX UCIOJIb30BaHue. JlocTHKEeHUsT OMOJIOTUN U OXpaHa
IPUPOIBL.

JdeMoHcTpanuu:

[Toptpetsr: A. [Ixx. Tencnu, B. H. Cykaués, B. U. BepHanackuii.

Tabnuuel u cxemsl: «llumeBbie 1enuy, «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubie coobmectBay, «llenu nuranus», «IKoNOrHUECKas TUPAMHIAN,
«buocdepa u yenosek», «IKocUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, «DKOCUCTEMA
XBOMHOro  Jjeca», «bwuorenos BogoéMa», «ArponeHos», «lIpumepHbie
AHTPOIIOT€HHBIE BO3/ICMCTBUS HA IPUPOAY», « BaKHEUIIINE NCTOUHUKY 3arPsI3HEHUS
BO3/lyXa M TPYHTOBBIX BOJ», «llouBa — Ba)kHeHIas cocrapistomas ouochepsn»,
«®akTopel  gerpamanuu  nouB»,  «l[lapHukoBeIi  3ddexkT»,  «DakTOpHI
pPaANoOaKTHBHOTO 3arpsi3HeHust Ouocdeps», «OOmas cTpykTrypa Oumochepsn,
«Pacnpoctpanenune >ku3HH B Oumocdepe», «O30HOBBIA 3KpaH Ouocheps,
«Kpyrosopot yraeposa B 6nocheper», «KpyroBopoT azoTa B mpupoae».

O6opynoBaHue: MoJeb-anIuIAKaus « TUMUYHBIE OMOIICHO3BD», TepOapHii
«PactutenpHble co00IIECTBaY, KoJeKInu «buorieHos3y», «Bpeautenu BakHEHUIINX
CENCKOXO3IMCTBEHHBIX KYJIBTYp», TepOapru M KOJJIEKIIMHM PACTEHUHN U )KUBOTHBIX,
MpUHAJJIEKAIINE K Pa3HBIM SKOJIOTMUYECKUM TpyIaM OJIHOro Buaa, KpacHast kaura
Poccuiickoit  ®Depepanun, H300paXKEHUS OXPAHSAEMBIX BHJIOB pACTEHUH U
KUBOTHBIX.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA I[IPOI'PAMMBI 11O
bNUOJIOTN HA  BA3OBOM  YPOBHE CPEIHEI'O  OBIIEI'O
OBPA30BAHUNA

Cornacho ®I'OC COO, ycranaBnauBaroTcs TpeOOBaHUSA K pe3ylbTaTam
OCBOCHHUSI OOydYalolIUMHCS TporpaMM  cpeAaHero oOimero  oOpa3oBaHMUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType IMYHOCTHBIX pE3ylbTaTOB OCBOECHUA TpeaMera «buonorusi»
BBIZICJICHBI CIEYIONIUE COCTABJISIONIME: OCO3HAHWE O0YYaIOIMMUCS POCCUICKON
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEJACIICHUIO, HaJWYue MOTHUBAIMM K OOydYeHHIO OHOJOTHH,
I[eJICHANIPAaBIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUW JIMYHOCTU HA OCHOBE
KITFOUEBBIX IIEHHOCTEH M HMCTOPUUYECKUX TPAJAUIUN Pa3BUTHA OHOJOTHUYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEbHOCTA 1LIEHHOCTHO-CMBICIIOBBIMU  YCTAaHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYKME OSKOJOTMYECKOTO IPaBOCO3HAHUA,
CITOCOOHOCTH CTaBUTH LIEIIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUA MpeaMeTa «buoiorus» JOCTUraloTCa B
€IUHCTBE YYEOHOM M BOCIHUTATEIBHOM JCATEILHOCTH B COOTBETCTBHH C
TPAJULIMOHHBIMUA POCCUUCKUMU COIMOKYJIbTYPHBIMHU, UCTOPUUYECKUMU U JYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, NMPHUHATHIMH B OOINECTBE MpaBWJIAMH M HOPMaMU
MOBEJICHUS W CIOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHUS, CaMOBOCIUTAaHUS U
CaMOpAa3BUTHS, PA3BUTUS BHYTPECHHEH TMO3UIMHU JIMYHOCTH, MAaTPUOTHU3MA,
YBOKECHHUS K 3aKOHY M MPABOMOPSIAKY, YEJIOBEKY TpyJla U CTaplieMy MOKOJICHUIO,
B3aMMHOT'O YBa)KCHHS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICAUIO U
TpaJuIMsIM MHOTOHAaIIMOHAIBHOTO Hapoaa Poccuiickoint denepauuu, OTpupoae u
OKPY’KAIOIIEH Cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS ydeOHOro nmpeamera «buomorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTh O0YYAIOMIUXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEHW TMO3UIIMEH JUYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpHMEHTAllMH, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJIEHUN, COOTBETCTBYIOIIHUX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITa ACATEIBHOCTH B IMPOIECCE Pealn3aluid OCHOBHBIX HANPABJICHUMN
BOCIIUTATEIIbHOM JIESTEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:k1aHCKOT0 BOCTIUTAHMS:

c(hopMHUPOBAHHOCTH TPaKAAHCKOM MO3UIIMU 00yJaIOMIeTOCs Kak aKTUBHOTO U

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEM, YBAXKEHUE 3aKOHA
Y TIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOU JEATEIIbHOCTH MPHU CO3JaHUU YUEOHBIX
MPOEKTOB, pEIICHUUW YyUYEeOHBIX M T[O3HABATEJBHBIX 3a/a4, BBIIOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHUS JIFOJIEH C pa3HBIMU YOEKIECHUSIMU, KyJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B THIPOIIECCE COBMECTHOTO BBIMOJHEHUSA
y4eOHBIX, T[I03HABAaTEJIbHBIX M HCCIEIOBATEIbCKUX 3a7a4d, YBaXKUTEIHHOTO
OTHOIIIEHHUSI K MHEHHUIO OIMOHEHTOB MpU OOCYXJIECHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM CSITEIIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHUS:

c(hOopMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UJICHTUYHOCTH, TTATPUOTU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoM, ropnoctu
3a CBOM Kpail, cBol0 PoauHy, CBOM S3BIK M KYJBTYpYy, NPOLUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACJIEAUIO U MaMSTHUKaM MPHUPOIBI,
OOCTHKeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJOTHMH, TMOHUMAHUS 3HAUYCHHUS OWOJOTMU B TO3HAHMM 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)XKeHHMIO U 3ammre OTedecTBa,
OTBETCTBEHHOCTH 3a €T0 CyNb0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHUE JTYXOBHBIX LIEHHOCTEN POCCHIICKOrO HapoAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO MTOBECHMS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHHWE JMYHOrO BKJaJa B TIOCTPOCHHE YCTOMYMBOrO OyAyLIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTENSM, CO3JAHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapoa0B Poccuu;

4) 3¢TeTHYECKOr0 BOCITUTAHHUSA

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOrO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUIA;



IIOHUMAHUE 3MOLMOHAIBHOTO BO3JIEUCTBUS KUBON IIPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HBIX BHJIaAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISITH Kaue€CTBA TBOPUECKOM JIMUHOCTH;

5) ¢puzuyeckoro BocHUTAHUS, (POPMHUPOBAHUS KYJILTYPbl 310POBbS H
IMOIMOHATBLHOTO 0JIArONOJIyYHS:

MOHUMAHUE U peau3alus 3J0pOBOro u 6€30macHoro oopasa >Ku3Hu (310poBOE
MUTaHKue, COOJII0ICHUE TUTUEHUYECKUX MPABUII U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATHM W OT/AbIXa, peryjsipHas (Qu3nyeckas aKTUBHOCTb), OEpeXHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (pu3nuecKkomMy u
MICUXUYECKOMY 3JI0POBBIO;

NMOHUMAHHUE IIEHHOCTW TMPaBWI HWHIUBUAYAJTbHOTO M  KOJJIEKTHBHOIO
0€30MacHOT0 MOBEACHUS B CUTYAIUSIX, YIPOKAIOIIUX 3/I0POBBIO U KU3HU JIHOJICH;

OCO3HAHUE TMOCIEICTBUN U HENPHUATHUS BPEIHBIX NMPUBBIUEK (YMOTpeOiIeHus
AJIKOTOJIs1, HAPKOTHUKOB, KYpEHU );

6) Tpy10BOT0 BOCTIUTAHMS:

TOTOBHOCTh K TPYyAYy, OCO3HAHHE IIEHHOCTH MACTEpCTBa, TPYI0I00ue;

TOTOBHOCTh K aKTUBHOM JIESITEIBHOCTH TEXHOJOTMYECKONW M COLMAIBHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIIHLHO
BBIIIOJIHSTh TAKYIO 1€ TEIbHOCTB;

UHTEpEC K pa3iuyHbIM cepaM MpOoPECCHOHATBLHON AESITENIbHOCTH, YMEHHUE
COBepIlaTh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccu U peaTru30BbIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHI0 W C€aMOOOpa3OBaHUIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) 3K0JI0rH4eCKOro BOCIIMTAHNA:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIlIeCTBOBAHUS,

MOBBIIIIEHUE YPOBHS OKOJIOTHYECKOM KYIbTYpbl: TPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HX BO3MOXHBIX MOCHEACTBUN s
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ANBHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peuieHus;

CIIOCOOHOCTH MCITOJIH30BAThH MPUOOpPETaEMbIE PU U3yUYCHUN OMOTOTUY 3HAHUS
M YMEHMS [OpU pEHIeHUHu NOpoOieM, CBS3aHHBIX C  palUOHAJIbHBIM
MPUPOJIONONIB30BaHNEM  (COOJIOJICHHE  TMpaBWJI  TMOBEICHHUS B  MPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHHWE pAaBHOBECHUS B HKOCHCTEMAaX, OXpaHy BHJIOB,
aKocHUCcTeM, Orochepsl);



AKTUBHOE HENIPUATHUE NEUCTBUM, IPUHOCAILMX Bpell OKPYKAIOLIEH IIPUPOIHOU
cpele, yMEHHE MPOTHO3UPOBATh HEOJArONPUSATHBIE SKOJOTUYECKUE MOCIIEICTBHUS
NPEANPUHUMAEMBIX NEHCTBUHN U NPENOTBPALIATD UX;

HaJIMYUE PA3BUTOrO IKOJOTMYECKOIO0 MBILIJIEHUS, IKOJIOTHUECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH JKOJIOTHYECKOMN HaIIPaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMH B ITO3HABATEIbHOW, KOMMYHMKATHBHON M COLHUAIBHOU
MIPAaKTUKE, TOTOBHOCTU K YYaCTHIO B IPAKTHYECKOMN EATEIBHOCTH IKOJIOTHYECKON
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAyKHM M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHaJiore
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YHUTATEJIBCKOW KYJBTYpPhl Kak CpEACTBA
B3aUMOJECHCTBHS MEXY JIFOJAbMU U MMO3HAHUS MUPA;

NOHMMaHHe creuuduku OWOJIOTMM Kak HayKd, OCO3HaHusi e€ poju B
(dbopMHUpOBaHUN PALMOHAIBHOTO HAYYHOTO MBIIIICHUS, CO3[aHUU IIEJIOCTHOTO
Npe/ICTaBIeHUs 00 OKpYXKaIoIIeM MHUpE KaK O €AMHCTBE MPHUPObI, YeTOBEKa U
oOlIecTBa, B IMO3HAHMM NPUPOAHBIX 3aKOHOMEPHOCTEW U peHieHUuH MpodiieM
COXpaHEHMs IPUPOJHOIO PABHOBECHS;

yOexX1EHHOCTh B 3HAUMMOCTH OHOJIOTHUU JJIsi COBPEMEHHOM LMBMIIN3ALIUU:
o0ecrieyeHnss HOBOTO YPOBHSI Pa3BUTHUS MEAMIMHBI, CO3/IaHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pellaTh  pPecypcHble  MPOOJEMBbl  Pa3BUTHS
4eJI0BEUeCTBA, MIOMCKA MyTeH BbIXO/A U3 INIOOATBHBIX 3KOJOTHYECKUX MPOoOsieM U
o0ecnieyeHusi  Inepexoja K  YCTOMUMBOMY — pa3BUTHIO,  PallMOHAJIbLHOMY
UCMOJIb30BAaHUIO HPUPOJHBIX PECYpPCOB U (HOPMHUPOBAHMIO HOBBIX CTaHAApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHHMM OWOJIOTUYECKUX 3HAaHUM B LEIAX
HOBBIIIEHNs OOLIEH KyJbTYypbl, €CTECTBEHHO-Hay4HOM TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBHOW TPAaMOTHOCTH OOydYaroImuxcs, GopMHpyeMOit
MIPU U3YUYEHUU OUOJIOTUH;

IIOHUMAHHUE CYIIHOCTH METOJOB IIO3HAHMS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYaeMble 3HAHUSA I aHalu3a Hu
OOBSICHEHHSI SIBICHUM OKPY)KAIOIIET0 MUPA M MPOUCXOASAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIIOUEHHS HA OCHOBE HAy4YHBIX (aKTOB U
MMEIOIINXCS JAHHBIX C LEJIBI0 TTOJIYYEHHUs TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BaTh OWOJIOTMYECKUE 3HAHMUSA IS
pelieHus Ipo0JIeM B peabHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAaHHWE LEHHOCTH HAY4YHOM JESITEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIISTH
IIPOEKTHYIO M UCCIIENOBATENIBCKYIO NEATENBbHOCT HHANBUAYAIBHO U B TPYIIIIE;



FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEpPbIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeMeTHbIE pe3yIbTaThl OCBOCHHS ydeOHOTO mpenmera «buomorusy»
BKJIFOYAIOT: 3HAYMMbIe I (OPMHPOBAHHMS MHUPOBO33PEHUS OOYJAFOIIMXCS
MEXIUCITUTUTMHAPHBIC (MEXKIIPEAMETHBIC) OOIICHAYYHBIC MOHATHUS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHUpPAa M CHCHU(PUKY METOJ0B ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTCCTBEHHBIX HayKaX (BEIICCTBO, DHEPIHs, SBJICHHE, TPOIIECC,
CUCTEMa, Hay4YHBIH (paKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCClIeI0BaHne, HAOI0IeHNEe, H3MEPEHHUE, SKCIICPUMEHT U JPYTUX ), YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUSA (ITO3HABATCIIbHBIC, KOMMYHHKATUBHBIC, PETYJSITHBHBIC),
oOecrieunBaromue GopmupoBaHue GyHKIIMOHATBHOW IPAMOTHOCTH U COIMAJIBHO M
KOMIIETEHIIMM  OOYyYaroIIUXCsA, CIOCOOHOCTh OOYYarONIUXCsl — HCIIOJIb30BATh
OCBOCHHBIC MEKIUCITUILIMHAPHBIC, MUPOBO33PEHUYCCKUEC 3HAHUS M YHUBEPCAJIBHBIC
y4eOHbIC JICHCTBHS B TIO3HABATEILHOM U COITMAIBHON MTPaKTHKE.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHUSA MPOTPAMMBI CPEIHEr0 OOIIero
00pa3oBaHus TOJKHBI OTPaXKaTh:

OBnagenne YHHMBepPCAIbHbIMH yueOHbIMH NM03HABaTeJIbHbIMH
NEeNCTBUSAMM:

1) 6a30BbI€e JJOrHYecKHe AeiCTBUA:

CaMOCTOATENTLHO  (OPMYJNHMpPOBATH W aKTyallU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCGHUU 3HAHUM TPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cuHTE3a, CpaBHEHMUsI, KilacCupUKaIuu, 0000IICHNUS), PACKPHIBATH CMBICT
OMOJIOTUYECKUX TOHATUN (BBIIETSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIUBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpENEeNsITh 1EIN JeATEIBbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH UX
JOCTHXKEHUSI, COOTHOCUTH PE3YJIBTATHI ICSITEIILHOCTHU C TIOCTABICHHBIMU TEIISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TOHITHUS I 0ObsICHEHUS! (DaKTOB U SIBIICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE PACCYXACHHUS (WHIYKTUBHBIC, ICAYKTHBHBIC, TIO
aHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH W TPOTUBOPEUHS B pPaccMaTPUBAEMBIX
SABJICHUSX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IPUMEHSTH CXEMHO-MOIETBHBIC CPEICTBA JJIsI TPEICTABICHUSI CYIIECTBEHHBIX
CBsS3€il W OTHONICHWH B W3y4aeMbIX OHOJOTHYECKMX OOBEKTaX, a TaKKe
MPOTUBOPEYHA PA3HOTO pOJA, BBISIBICHHBIX B PAa3IMYHBIX WH(OOPMAITMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IJIAaH PEIICHUS MPOOJEeMbl C YYETOM aHAIM3a UMEIOIINXCS
MaTepHATBHBIX M HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B ACATCIBHOCTD, OIICHHUBATH COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCTEACTBUH JACSITCIBHOCTH;

KOOPJMHUPOBATH U BBIMTOJIHATE pa0OTY B YCIOBHSAX PEATBHOTO, BUPTYAIHLHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBATh KPEATHBHOE MBIIIUICHUE TIPH PEIIICHUH KU3HCHHBIX MPOOJIEM.

2) 0a30BBIE HCCIIEI0BATEIbCKHE AeliCTBHS:

BJIQ/ICTh HABBIKAMU Y4EOHO-HUCCIIEA0BATEIBCKOW M MMPOCKTHOM JCATEIBHOCTH,
HaBBIKAMU  Pa3pelieHuss MpoOJieM, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY TIOUCKY METOJIOB PEIICHUS MPAKTHYECKHUX 3a/1a4, TPUMEHEHHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHUJIBI JICATCIBHOCTH II0 TOJYYCHHIO HOBOTO
3HAaHMS, €r0 HMHTEPHpPETalUH, NPeoOpa3OoBaHUI0 M NPHMCHCHHIO B Yy4YCOHBIX
CUTYaIlUIX, B TOM YHCJIC TIPHU CO3/IaHUN YY€OHBIX U COITMATBHBIX MPOCKTOB;

(GbopMHpOBaTh HAYYHBIN THI MBIIIJICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHCH,
KJTIOYEBBIMU TIOHITUSIMHU U METOJIaMH,

CTaBUTh H (OPMYJIUPOBATh COOCTBCHHBIC 3aJa4yd B 00pa3oBaTeIbHOMN
TESTeTLHOCTH U )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATH PUYMHHO-CIICJCTBEHHBIC CBSI3M W aKTyaJM3UPOBAaTh 3a/auy,
BBIJIBUTATh THIIOTE3Y €€ PEeIICHUs, HAXOAUTh apTyMEHTHI IS I0Ka3aTeIhCTBA CBOMX
YTBEPXKJICHUH, 3a7]aBaTh MapaMeTPbl U KPUTSPUHU PEIICHIS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJE pEIIEHUS 3aJadyd  pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MCHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHUTYaIlUsiM, OIICHHBATh NPUOOPETEHHBIN OIIBIT;

OCYIIIECTBJIATH IIEeJICHANPABICHHBIA IMOWCK TIEPEeHOCa CPEACTB U CIOCOOOB
JICUCTBHS B IPOPECCUOHATBHYIO CPELY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO W MPAKTHYECKYIO 00yacTu
KU3HECSATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IaCcTeH;

BBIIBUTaTh HOBBIC WJCH, MPEAJiaraTh OPUTHHAIBHBIE TMOIXO0bI U PEHICHUs,
CTaBUTH IPOOJIEMBI U 3a/1a49H, JOIYCKAIONNE aJTbTePHATUBHBIC PEIICHHS.

3) pabdora ¢ undopmanueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMANHH (TEKCTE Y4eOHOTO
MocoOus, HAYYHO-TIOMYJIAPHOW JUTEpaType, OMOJOTUYECKUX CIOBApsIX U
CIIpPaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax maHHBIX, B VHTepHETE), aHaIW3HPOBATH
“H(OPMAITHIO Pa3IMYHBIX BUJOB U (HOPM TMPEACTABICHUS, KPUTUICCKU OIICHUBATH
€€ TOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTD;



dbopMynHUpOBaTh 3alPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPU TOUCKE U
otOope Ouonornueckoil uHGOpMaIMU, HEOOXOJUMON JIsl BHITIOJHEHUS YYEOHBIX
3a/ay;

MpuoOpeTaTh OMNBIT HCMOJb30BaHUS HH(OPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOT'O UCTIOJIB30BaHUS PA3TUIHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMalbHYIO  (QOpMYy  MpeJCTaBICHUS
Oouosiornueckoi nHGopManuu (CXeMbl, rpaduKy, AUArpaMMbl, TaAOIUIbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B Ka4yeCTBE CpeACTBa mpu padbore C
Oouosiorndyeckor umHpoOpManMel: TPUMEHITh XUMUYECKHE, (QU3MUECKUe U
MaTeMaTHYEeCKHUE 3HAKHM U CHUMBOJIBI, (HOpMYIbl, ab0peBUATypy, HOMEHKIATYpY,
UCIIOJIB30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMUYECKUE  CPEJCTBA
HaTJISTHOCTH;

BJIAJE€Th  HABBIKAMH  pAclO3HABaHUS U 3alHUTBl  WHOOpPMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJbHBIMH KOMMYHHUKATHBHBIMHY JI€CTBUSIMU:

1) o6menmne:

OCYIIECTBIISITh KOMMYHHUKAIIMKA BO BCEX cpepax »KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WM JUCKYCCHU MO CYIIECTBY OOCYXIaeMOW TeMmbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATH CYXJCHHUS OTHOCHUTEIHHO BBIMOJHEHUsS TpejiaraeMoin
3a/lay, YYUTHIBATH MHTEPECHl U COTJIACOBAHHOCTH MO3UIIMKI JIPYTUX YYACTHHUKOB
JManora i JUCKYCCUH);

pacno3HaBaTh HeBepOalbHBIE CpencTBa OOIIEHUS, TOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEIANOCHUIOK BO3HMKHOBEHUS KOH(DIMKTHBIX CHUTYyaIlUi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/IETh PA3NMYHBIMU CIIOCOOAMH OOIIEHUS M B3aUMOJCUCTBHS, MOHUMATh
HaMEPEeHUs IPYTUX JIOJEH, MPOSBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOPpeKTHOU popme (hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO HM3JIaraTb CBOK TOYKY 3PEHUS C HCMOJb30BAHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHAas JeITeJIbHOCTD:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAHAHOW U MHAMBUAYATbHOU
paboTHI MpH PEIIeHUU OUOIOTHYECKON POOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX IEHUCTBUU C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJI0T'0 YJe€Ha KOJIJIEKTHBA;

MPUHUMATh 1€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JICMCTBUS MO €€ JOCTHXKEHHUIO: COCTAaBJIATH IUIAH JICHCTBUM,



pacupenensaTh pojid ¢ Y4ETOM MHEHHMM YYaCTHUKOB, OOCYKIaTh PE3YJIbTAThl
COBMECTHOU paboThI;

OLICHMBATh KAYE€CTBO CBOETO BKJIaJa U Ka)K0r0 yYaCTHUKA KOMAH bl B OOLIUI
pPE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIEHUBATh MJEU C TMO3UIMM HOBU3HBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBJIATh MO3UTHUBHOE CTPATETMYECKOE TIOBEJECHUE B Pa3IMYHbIX
CUTYaIUsX, TPOSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHUBEPCAJbHBIMHU PEryJISSTUBHBIMHU AeHCTBUAMMU:

1) camoopranmszanus:

UCIIOJIb30BaTh OMOJIOTMUYECKHE 3HAaHUS JUIsl BBISBICHUS MpoOjieM M X
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHUW 1IE€JIEBBIE M CMBICIOBbIC
YCTAaHOBKH B CBOUX JICMCTBUSAX M MOCTYIKaxX MO OTHOIICHHWIO K KMBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATENbHYIO JICSTENIbHOCTh, BBISBIATDH
poOJieMbl, CTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIC 3aJlaud B 00pa3oBaTEIbHON
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABJIATH IJIaH PEIICHUS MPOOIEMBI C YIETOM UMEIOLIUXCS
pECypCcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUYTECHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLIHSIM;

pacIMpATh paMKUA y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHI;

JIe1aTh OCO3HAHHBIN BHIOOP, apTYMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHue;

OILICHUBATh IPUOOPETEHHBIN OIIBIT,

CIocoOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIMH B
pa3HBIX 00JIaCTIX 3HAHWW, ITOCTOSHHO IIOBBINIATH CBOW 0OOpa30BaTENbHBIA H
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJI€Th  HABBIKAMU  TO3HABaTEJIbHOW  pedieKCMM  KakK  OCO3HaHMS
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX TPOLECCOB, HUX pE3yJbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI PEIICKCUU IS OIEHKH CUTYyalluH, BbIOOpa
BEPHOI'O PELIEHUS;

YMETh OLICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 UX
CHUKEHUIO;

MPUHUMATh MOTHBbI M apryMeHTbl APYrUX NpH aHaIW3€ pPe3yJbTaToB
NeSITebHOCTH;



3) npuHATHE ceds1 M APYruX:

MPUHUMATh ce0s, MOHUMAasi CBOM HEJIOCTATKU U JIOCTOUHCTBA;

NPUHUMATh MOTHBBI W apPryMEHTbl JPYIMX I@pH aHaJU3€ pe3ybTaToB
JESITeIbHOCTH;

OpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIIMH JPYrOro YyeaoBeKa.

HNPEAMETHBIE PE3YJIBTATBI

[Ipeamernbie pes3ynbTathl ocBoeHuss mnporpammbl COO mno Ouonorun Ha
0a30BOM ypOBHE BKIIIOUAIOT cnieruuyeckue A yueOHoro npeamera «buonorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEUCTBUI MO OCBOCHUIO, MHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUMN, BUJbI JEATEIBHOCTH MO MOJYyYCHHIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IUYHBIX YUYEOHBIX CHUTyallUsX, a TaKX€ B peajbHBIX
KU3HCHHBIX CHUTYyaIlUsAX, CBS3aHHBIX ¢ Owojorueil. B mporpamme mnpemMeTHbie
pe3yabTaThl MPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpeameTHbIe pe3yabTaThl OCBOCHUs ydeOHOTO Tipeamera «buonorus» 6 10
K1acce OJIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJOTUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOW KAPTUHBI MUpPa U HAy4YHOTO MHPOBO33PEHHS, O BKIIAJIE€ POCCHICKHUX H
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHH, (YHKIIMOHAIBHOM
IPAaMOTHOCTH Y€JIOBEKA Ui PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE pPaCKphIBaTh COJEpKaHHE OMOIIOTHYECKHMX TEPMHUHOB U TOHSITHIL:
KU3Hb, KJIETKa, OpraHu3M, MeTabo113M (0OMEH BEIIECTB U MPEBPAIIEHUE YHEPTUN),
romMeocTtad (camMoOperyisiusi), YpOBHEBasi OpraHu3alusi JKUBBIX  CHUCTEM,
CaMOBOCIIPOM3BEAECHUE (PEMPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OHMOJOTHUYECKHUE TEeOopur (KJIETOYHAsl, XPOMOCOMHasil,
MyTallMOHHAsA, IIEHTpajibHAsg JOrMa MOJEKyJIsipHON Ouonorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydenus (o meHTpax MHOTOOOpasus u
MPOUCXOXKIAEHUS KylIbTYpHbIX pacTennii H. Y. BaBunoBa), onpeaensiTh rpaHULibl UX
MIPUMEHHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BIAJI€Th METOJaMHU HAYYHOI'O MMO3HAHUS B OMOJIOTMU: HAOIIOICHUE U
OMHUCAHUE YUBBIX CUCTEM, IMPOIIECCOB U SIBJICHHI, OpraHu3alus U MPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJIBIPKCHHUE TUTIOTE3bI, BHISIBJICHUE 3aBHCHMOCTH
MEXKJy HCCIEAYEeMbIMU BEIUYMHAMH, OOBSICHEHUE IMOJIYyYECHHBIX PE3YJIbTATOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITUN, TEOPHU U 3aKOHOB, YMEHHUE JEJaTh BHIBOIBI
Ha OCHOBAaHUHU MOJYYEHHBIX PE3YJIbTATOB;



YMEHHUE BBICISTh CYIIECTBEHHBIC MPU3HAKK BUPYCOB, KIETOK MPOKAPHOT U
AYKapHOT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
MIPOLIECCOB: OOMEHAa BEILECTB M MPEBPAILEHUS 3HEPrUu B KIETKE, (POTOCHHTE3A,
IUIACTHYECKOI0 W 3HEPreTMYecKoro oOMeHa, XEMOCHHTE3a, MMHTO03a, Meio3a,
OTUIOJIOTBOPEHUS, PAa3MHOXKEHUS, WHIWBUIYAJbLHOTO pPa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE TPUMEHATH MOJYYEHHbIE 3HAHUS i1 OOBSICHEHUS OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHUMW, I NPUHATHS NPAKTUYECKUX PEIICHUNW B IIOBCEIHEBHOU
KU3HU C 1eJbl0 o0ecredeHus 0e30IacHOCTH CBOEro 370pOBbS U 370POBBS
OKpPYXAaIOILUX JII0/IeH, COOMI0OIEHUs HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaIOIIEH
OPUPOJHON cpese, MOHMMaHuE HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTUXKEHUN
COBPEMEHHOM Ounoaoruu u OMOTEXHOJIOTUI TUTSI PalMOHAIEHOTO
IPUPOIONIOIB30BAHUS;

yMEHHE peuiaTh DJJIEMEHTApHble T'EHETUYECKHE 3aJadyl Ha MOHO- W
IUTUOPUAHOE CKpEUIMBaHUE, CICTUICHHOE HAaclel0BaHUuEe, COCTaBISATh CXEMBbl
MOHOTHOPUTHOTO CKpEIMBAaHUS JIS Tpe/CKa3aHus HACJIEeJIO0BAaHUS MPHU3HAKOB Y
OpPraHHU3MOB;

yYMEHHE BBIMIOJHATH JA0OpaTOpHbIE M TPAKTHUYECKUE paboThl, COONIOAATH
npaBuia Ipu pabore ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTUYECKH OICHMBATh M HHTEPIPETHPOBATH HHGOPMALHIO
OMOJIOTUYECKOTO  COJEP)KaHMSI, BKIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUA U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOW MH(pOpPMAINU, HAYYHO-TIOMYJIIPHBIC
MaTepHalibl), ITUYECKHUE aCIEKThl COBPEMEHHBIX HCCIENOBaHUNA B OMOJIOrUH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001mass Guosornyeckyro HHGOPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCITOJIH30BaTh TIOHATUHHBIN armapat OHOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHUS y4ueOHOro mpeameta «buonorus» ¢ 11
KJlacce NOMKHbI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUW O MECTE U POJM OMOJOTHU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (OPMHPOBAHWH COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MUpa M HAy4YHOTO MHUPOBO33PEHHMS, O BKIAJE POCCHUMCKUX U
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (YHKIIMOHATHHOU
IPAMOTHOCTHU Y€JIOBEKA JJIs PEIICHUS] )KU3HEHHBIX 33/1a4;

YMEHHUE PacCKpbIBAThH COJIEpKaHUE OUOTOTUUECKUX TEPMUHOB U MOHSATUI: BU/,
MONYJISIUSL, TEHO(OHI, HBOJIIOIMS, ABUXKYIIHE CUIbI ((haKTOpbl) SBOJIOINH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, SKOJOTHYECKHUE (PAKTOPHI,
AKOCHUCTEMA, NPOJAYUEHThI, KOHCYMEHTBI, PpPEAYyUEHTbl, LENU [UTAHUS,
JKOJIOTHYECKas MUpamuia, OroreoreHos, onocdepa;



yMEHHE W3JlaraTh OWOJOrMYecKue Teopuu (dBOJIOLMOHHAs Teopus Y.
JlapBrHa, CHHTETHYECKas TEOpHUs OHBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapimeBoro cxonctsa K. M. bapa, depenoBanusi riaBHBIX HAmpaBICHUH H
nyTtet sBomoruu A. H. CesepuioBa, yuenusi o ouochepe B. 1. Bepnaackoro),
OTIPEICISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOAAMHU HaYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OTNMCAaHUE >KUBBIX CHCTEM, MPOIIECCOB U SIBICHWH, OpraHU3alus M IMPOBEICHUE
OHMOJIOrMYECKOTO IKCTIEPUMEHTA, BBIABI)KEHHE THIIOTE3bI, BBISIBICHHUE 3aBUCUMOCTH
MEX]y HCCIEIyeMbIMH BEIMYMHAMH, OOBSICHEHHE TIOJYUYCHHBIX PE3YJIbTATOB,
MCIIOJIb30BAHHBIX HAYUYHBIX MOHATUH, TCOPUH M 3aKOHOB, YMCHHE JIeJaTh BBIBOIBI
Ha OCHOBAHWU TMOJyYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJICIATh CYIIECTBEHHBIC MPHU3HAKA CTPOCHHS OHOIOTHYECKUX
OOBEKTOB: BHJOB, TOMYJSALWNA, TMPOAYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTEOIIeHO30B W JKOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEICTBEHHOMN
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa3oBaHMsI, MPHUCIIOCOOJICHHOCTH
OpPraHMW3MOB, JIEHCTBUS DSKOJIOTHYECKHX (DAKTOPOB Ha OpraHM3Mbl, IepeHoca
BEIIECTB M TIOTOKAa SHEPrUU B DKOCHUCTEMaX, AHTPOIOTCHHBIX HW3MEHEHUH B
DKOCHCTEMax CBOCH MECTHOCTH, KPYroBOpOTa BEHIECTB M OHOT€OXMMHUYECKHUX
IIUKJIOB B Onocdepe;

yMEHHE MPUMEHSTh MOJyYEHHBbIE 3HAHUS JIs1 OOBSICHEHUS OMOJIOTHYECKHX
IPOLIECCOB U SIBJICHUH, NI MPUHITHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C 1eNbl0 o0ecredeHus 0e30MacHOCTH CBOETO 370pPOBbS U 370POBBS
OKPYXAIOIIUX JII0fEH, COOMI0/IEHNS HOPM TPaMOTHOT'O MOBEJICHUS B OKPY>KAIOIIeH
NPUPOJHON Cpele, MOHUMAaHWE HEOOXOJAMMOCTH WCIOJIb30BAHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATBHOTO MPUPOIOTIONE30BAHUS;

YMEHHE peliaTh dJIeMEHTapHbIe OMOJOTUYECKUE 3a/1ayd, COCTABJISATh CXEMBbI
MEpEeHOCAa BEIECTB U SHEPTUU B HKOCUCTEMAax (LIEMU MUTAHMUS );

yMEHHE BBITIONHATH J1aOOpaTOpHBIC W TpaKTHUYEeCKHe padoThI, COOJI0IATH
mpaBuiIa nmpu padboTe ¢ yueOHBIM U JaOOPaTOPHBIM 000PYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHWBATh M HHTEPIPETHPOBATH HHGOPMAIHIO
OMOJIOrMYECKOTO  COJAEP)KAHUSA, BKJIIOYAIOIIYI0 IICEBJOHAYYHbIC 3HAHUA U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOW MH(pOpPMAINH, HAYYHO-TIOMYJISPHBIC
MaTepuasbl),  paccMaTpuBaTh  TJI00ATbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO037aBaTh COOCTBEHHBbIE IHMCHbMEHHBIE M YCTHBIE COOOIICHHUS,
000011ast OMOJIOTHYECKYI0 HH(POPMAIIUIO W3 HECKOJIBKHX HMCTOYHUKOB, TPAMOTHO
UCIIOIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaundecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB M TeM nmu(ppoBLIe
Ne n/m P Kontpoasubie | IlpakTnueckue (1wucbp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcsl
bubmmoreka [JOK
1 b 2 0.5
HOJIOTHA Kak Hayka https://m.edsoo.ru/7f41c292
2 JKuBEBIE CHUCTEMEI U HX OpraHu3aIusl 1 bubmorexa LHOK
p 1 https://m.edsoo.ru/7f41c292
3 XUMHUYECKHUI COCTaB U CTPOCHHUE KIIETKH 8 1 bubmmorexa [OK
p https://m.edsoo.ru/7f41c292
4 KusHeneaTeabHOCTh KIIETKHA 6 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
5 PasMHOkeHME 1 MTHANBUYaIbHOE Pa3BUTHE 5 1 bubnuoreka [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE M H3MEHYNBOCTD 3 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/741¢292
7 Cenexkuust opranu3mMoB. OCHOBBI 3 bubnunoreka [IOK
OHMOTEXHOIOTHHU https://m.edsoo.ru/7f41¢292
bu6 K
8 PesepBHOE Bpems 1 uonworexa O
https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM uu@poBbIe
Ne i/ P Kourpoabnsie | IlpakTnueckue (wucbp )
NporpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypcsl
bu6mmoreka [JOK
1 C) 0 9 1
BOMOMHOTHAA BHOJOTHA https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA 9 0.5 bubnuoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
3 OpranusMsbl 1 OKpYKarollas cpeaa 5 1 brbmmorexa [HOK
P pyaiomas cpex https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4 Coo0
00011ECTBA U HKOJIOTUYECKUE CUCTEMBI 9 hitps:/m.cdsoo.ru/7fAlccT4
5 PezepBHOE Bpems 2 bubmorexa [OK
https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 3 0 25

I[TPOTPAMME




IHOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Mara nu(ppoBbIe
Tema ypoka Kourpouabusbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoTbl
pecypcbl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo bl TO3HAHUS KUBOU
npuposl. [IpakTudeckas pabora
2 NI: 1p<<I/IC1'I0J'II:>3OBaHI/Ie aSIJ)'II/I‘IHBIX 1 0.5 brbmmorexa HOK
: P ' https://m.eds00.n/863e6122
METOJIOB MPHU U3YYCHUHU
OMOJOTUYECKUX 0OBEKTOBY
3 buonoruueckue cuctemsl, 1 bu6mmoreka [JOK
MPOLECCHI U UX U3YUEHUE https://m.edsoo.ru/863e6564
4 XuUMHYECKui cocTaB KiIeTku. Bosa 1 bu6mmoreka [JOK
U MUHEPAIBHBIE COJIU https://m.edsoo.ru/863e674e
bub6 K
5 benku. CoctaB u cTpoeHue 0enkoB 1 nommorexa HO
https://m.edsoo.ru/863e6b72
depMeHThI — OMOJIOTHYECKUE
KaranuzaTopsbl. JJabopaTtopHas
6 pabota Ne 1 «M3yuenue | 05 bubnuoreka LIOK
KaTaJINTUYECKOU aKTUBHOCTH ’ https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMUIIa3bl
WJIM KaTanasbl)»
bub OK
7 YraeBoasl. JInnuapt 1 nbmmorexa L

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




bubmuoreka [IOK

8 Hyxneunossie kucnotsl. ATD
https://m.edsoo.ru/863e6d5c
9 Hcropus u MmeTo1bl n3y4eHus bubnuoreka [IOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Knerka kak nenoctHas xuBas
crucreMa
CrtpoeHnune sykapuoTHYECKOU
kietku. Jlaboparopnas padorta No 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.1u/863e6£f0
OakTepuil Mo 1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863¢e716¢
TOTOBBIX MUKpOIIpENaparax u ux
OTMCaHUE»
bu6mmoreka [JOK
12 OOmeH BelecTB Wik MeTaboJIM3M hitps://m.edsoo.ru/863e766¢
bu6mmoreka [JOK
13 PotocuTes. XemocuHTes https://m.edsoo.ru/863e7c¢98
. bu6mmoreka [JOK
14 Dneprerueckuii 0bmen https://m.edsoo.ru/863e7aae
JKU3HEHHBIN IUKIT KIETKU.
Jlenenue kiaeTku. MuTo3.
15 Jlaboparopnas padota Ne 3 0.5 bubnunoreka [IOK
«HaOmronenrne MuTo3a B KJIIETKAaX https://m.edsoo.ru/863e7dc4
KOHUYHMKA KOpEIlIKa JIyka Ha
FOTOBBIX MUKpOIIpENapaTax»»
16 Buocunres Oenka. Peakius bu6nmoreka [JOK
MaTPUYHOI'O CHHTE3a https://m.edsoo.ru/863e796¢
17 Tpancnsus — OuocuHTe3 Oenka bubnnorexa [IOK

https://m.edsoo.ru/863e796¢e




13 Hexnerounsie popMbl 3KU3HU — bubmmoreka LIOK
BUPYCBI https://m.edsoo.ru/863e7540
bubmmoreka [JOK
19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bu6mmoreka [JOK
https://m.edsoo.ru/863e7f4a
OO6pazoBaHuE U Pa3BUTHE MOJTOBBIX
kieTok. Omio10TBOpEHUeE.
21 JlabopaTtopnast pabota Ne 4 0.5 bubnuoteka [IOK
«M3yueHune cTpoeHus MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpOTIperaparax»
” NuauBunyanbHOE pa3BUTHE bubnnoreka [IOK
OpraHu3MOB https://m.edsoo.ru/863e8436
I'enetnka — Hayka o
bu6mmoreka [JOK
23 HACJIEICTBEHHOCTHU U
https://m.edsoo.ru/863e8612
W3MEHYMBOCTH
3aKOHOMEPHOCTH HACJIEJOBAHUS
bubmmoreka [JOK
24 MpU3HAKOB. MOHOTHOpHIHOE
https://m.edso0.ru/863e8878
CKpeIIMBaHUE
UTUOPUIHOE CKPEIIUBAHUE.
A piA pett bubnuoreka [IOK
25 3aKOH HE3aBHUCUMOTO
https://m.edsoo.ru/863e89a4
HacleA0BaHUs NPU3HAKOB
CuemnieHHOE HacIe10BaHHe
2% npusHakoB. JlaboparopHas paborta 0.5 bu6nuoreka LIOK

Ne 5 «M3y4yeHue pe3ynbTaToB
MOHOTHOPHUIHOTO U TUTUOPUIHOTO

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




CKpEUIMBaHMA Y APO30(HIIBI HA
TrOTOBBIX MUKpOIIpenapaTax»

I'enetuka nosa. HacnenoBanue bubmmoreka [JOK
27 1
IIPU3HAKOB, CIEINIEHHBIX C II0JI0M https://m.edsoo.ru/863e8c60
N3menunBocTh. HeHnacnencreeHHas
M3MEHYUBOCTh. JlaboparopHas
)8 pabota Ne 6. M3yuenue | 0.5 bubnuoteka [IOK
MOAU(PHUKATMOHHON N3MEHYMBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BapUALIMOHHOTO psia
Y BApUALMOHHOM KPHUBOI»
HacnencrBennas n3MEeHUYUBOCTb.
29 JlabopaTtopnas pabota Ne 7. 1 0.5 bubnuoteka [IOK
«AHanmM3 MyTanui y 1po30Qribl https://m.edsoo.ru/863e8efe
Ha FOTOBBIX MUKpPOIIPETapaTax»
30 ['eneTuka yenoseka 1 brmmorexa [HOK
https://m.edsoo.ru/863e8d78
PesepBubIit ypok. O600611eHNE 11O
31 Teme «HaciencTBeHHOCTE U 1
W3MEHYUBOCTh OPraHU3MOBY
bubnuoreka [IOK
32 Cenexuns Kax Hayka u npouece I https://m.edsoo.ru/863e9214
3 MeToasl ¥ JOCTHKEHUS CEICKIINU | bubmuoreka [IOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buortexHonorus kak orpacib | bubnuoreka LIOK
IIPOU3BOJICTBA https://m.eds00.ru/863e¢9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KJIACC

KosmmuecTBo yacos DJIeKTPOHHBbIE
Ne Mara nu@ppoBbIe
n/n Tewa ypoxa Bcero Konrponbiibie | Hpaxnirieckue H3yyeHusi =~ oOpa3oBaTesIbHbIE
padoTbI padoThI
pecypchbl
1 DBOJIIOIHS U METOIbI €€ U3yUeHUS 1 brbmmorexa HOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3BUTHS IPEACTABICHUI 1 bubnnoreka [IOK
00 »BOTIOIINHA https://m.eds00.ru/863¢9570
bu6mmorexa [JOK
3 Mutipoopostiows ! https://m.edsoo.ru/863e9cle
[Tomynsiuus Kak aemMeHTapHas
€IMHHUIIa BUJIA ¥ SBOJIIOIUH.
4 JlabopaTtopnas padora Ne 1 1 0.5 brbmmorexa [HOK
https://m.edsoo.ru/863e99c6
«CpaBHeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBmxyiue critbl (JJIeMEHTapHbBIS | bubnuoreka [IOK
(hakTOPbI) SBONIOIHIH https://m.edsoo.ru/863e9da4
6 EcrectBeHHBIN OTOOP M €r0 (GOPMBI 1 bubmorexa [OK
https://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BOMIOIUY:
MPHUCTIOCOOIEHHOCTh OPTraHU3MOB U
7 BHUJ000pa3oBanue. JlabopatopHas | 05 bu6nuoreka LIOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma 1
€€ OTHOCUTEJILHOTO XapaKkTepa»
8 Hanpasnenus u mytu | bubnuoreka [IOK

MakKpO3BOJIFOIHNA

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




9 HeobpaTumocTs 3BOIIOIAH
10 Wcropus xu3uu Ha 3emiie u
METO/1bI €€ U3Y4YEHHUS
1 I'mnoTe3bl TPOUCXOKIEHUS )KU3HU bubnuoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
2 PazButue xxu3Hu Ha 3emMIie 1Mo 3pam bubnuoteka [IOK
U IIepuoJam https://m.edsoo.ru/863eabbe
OCHOBHBI€ ATaIbI 3BOJTIOIUU
PaCTUTENBHOTO U dKUBOTHOTO MUpA.
13 [IpakTnueckas padora Ne 1 0.5 bubnuoreka [IOK
«M3y4eHne NCKOITaeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUIEKLIMSIX»
14 CoBpeMeHHas cucTemMa bubnnoreka [IOK
OpPraHu4eCcKoro MHUpa https://m.edsoo.ru/863ea48e
15 OBOJIIOLINS YeJIOBEKa bubmuoreka [IOK
(anTpOmorenes) https://m.edsoo.ru/863eac2c
16 JIBwxyimue cuibl ((hakTophl) bubnuoreka [IOK
aHTPOIIOrEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIMU 3BOIIOLUU
YyeJoBeKa
18 Yenoseueckue pachl U IPUPOIHbIE bubnunoreka [IOK
aJlanTaly 4eJIOBEKa https://m.edsoo.ru/863eaea?
PesepBHriit ypok. O6001IeHHE 10
19 TeMe « BO3HUKHOBEHUE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKOoJIoTHUs KaK HayKa




Cpenbl 00UTaHUS U SKOJIOTUICCKHE

bubmuoreka [IOK

21 (baxTopsI https://m.edsoo.ru/863eafec
AbGunotnueckue paKkTopsl.
JlabopaTtopnas padota Ne 3.
«Mopdonorudeckre 0cOOCHHOCTH

22 pacTeHMil U3 pa3HbIX MECT 0.5 brbmmorexa HOK

https://m.edsoo.ru/863eb10e
oburtanusy. JJaboparopnas padbota
Ne 4. «Bnusinue cBeTa Ha PoCT U
pa3BUTHE YEPEHKOB KOJIEYCa
bu6mmorexa [JOK

23 broTitieckite GaKTops https:/m.edsoo.ru/863eh348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonymsiiun. [Ipaktuueckas padbora

24 Ne 2 «[lozmcuér wioTHOCTH 0.5
MOMYJISILIUM pa3HbIX BUAOB
pacTeHuin»

)5 Coo01ecTBa OpraHu3MOB — bubnuoreka [IOK
OMOIIEHO03 https://m.edsoo.ru/863eb46a

%6 OKOJIOTHYECKHUE CHCTEMBbI bubmuoreka [IOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTENN

7 3KOCUCTEMBI. DKOJIOTUYECKHUE bubnuoreka [IOK
nupamuisl. CBOMCTBA IKOCUCTEM. https://m.edsoo.1u/863eb5fa
Cyxkueccus

28 [IpupoHBIE IKOCUCTEMBI

29 AHTPOTIOT€HHBIE 3KOCHUCTEMBI

30 buocdepa — rnobanpHas bubnuoreka [IOK

3KOCHUCTEMA 3EMITH

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




31 3aKOHOMEPHOCTH CYIIECTBOBAHUS | bubmmoreka [JOK
o6uocdepst https://m.edsoo.ru/863ebd 16

32 YenoseuecTBo B bnocdepe 3emin 1

3 CocytiecTBoBaHUE IPUPOIBI U | bubnuoreka [IOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
Pesepubrit ypok. O60011eHNE

34 teMbl «Coo0111ecTBa u 1
IKOJIOTHYECKHAE CHCTEMBD)

OBIIEE KOJIMYECTBO YACOB I1O 34 )5

[TPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyoiio A.M. u
npyrue /Ilox pen. Ilaceunuka B.B., AkunonepHoe obmectso «M31arenbeTBo
«[Ipocsenieane

N.B. Aradonos, B.1 Cupornazos. buosnorus. O6mas buonorus. 6a3oBbiit

ypoBeHb. JIpoda. M. 2023

METOANYECKHUE MATEPHUAJIBI JIUIS1 YAUTEJIA
N.b. Aragonos, B.1 Cusornasos, 5I.B Korenesckas. Pabouast TeTpap.

buonorus. O6mas buosnorus. 6a30Beiii ypoBeHb. Beptukans. Ipoda. M. 2023

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

drofa-ventana.ru



AOKYMEHT NOANMUCAH
3J/IEKTPOHHOMU Mo A4Muncoeio

CBEAEHUA O CEPTU®UKATE 301

CepTtudukat 460837604057956529703830632163952415623550190523
Bnagenely HukaHaposa EneHa AnekcaHapoBHa

Jencteutened C 18.10.2023 no 17.10.2024




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 669156940959655819463310575184336563501118402854
Bnageney Hukangposa EneHa AnexkcaHaposHa
OeicTevTened C 21.01.2025 no 21.01.2026
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