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HosicHuTeTbHAS 3aNIHCKA

[Tpu pa3paboTke mporpaMmsbl IO OHOJIOTUU TEOPETUYECKYIO OCHOBY JIJIsl ONIPEICIICHHS TTOIX0I0B K
(bopMUpPOBaHUIO cOJIEpKaHU y4eOHOTO rpenmeTa «bronorus» cocTaBuiIn: KOHIENTyalbHbIE
nosioxkernst @I'OC COO o B3anuMo00OyCIOBIECHHOCTH LENIEH, COIEPIKAHMSI, PE3yJIbTaTOB 00yJIEeHUs U
TpeOOBaHUH K YPOBHIO TOATOTOBKH BBIITYCKHUKOB, IOJIOKEHHS 00 OOIIMX HEJSX U MPUHLUIIAX,
XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSTHIE CUCTEMBI CpeHero oomuiero odpasoBanus B Poccuiickoii
denepanyy, a Tak)Ke MOJI0KEHHUS 0 criennuke ONoIOTuy, e€ 3HAYCHUH B TIO3HAHUH KUBOW TIPUPOIBI
1 00eCIIeYeHNH CYIIECTBOBAHMUS YEI0BEYEeCKOT0 00miecTBa. CorinacHo Ha3BaHHBIM TOJIOKEHUSM
OTIpe/ieIeHbI OCHOBHBIE (DYHKIIUH MPOTPaMMBbI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no 6mooTHM AAET MPEACTABICHHUE O LIENIX, 00 00IIel CTpaTernu 00ydeHMs,
BOCIIUTaHMS U pa3BUTUS O0y4arOIINXCs cpecTBaMU yueOHoro npeaMera «buosnorusy, onpenenser
00s13aTeIbHOE IPEMETHOE COJICPKAHNE, €TO CTPYKTYPY, pacilpeesieHie Mo pa3esiaM U TeMaM,
PEKOMEHAYEMYIO NOCIEI0BATEIbHOCTh U3YUE€HUS YUeOHOro MaTepralia ¢ y4éToM MEeXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JJOTMKU 00pa30BaTeILHOTO MPOIIecca, BO3PACTHBIX 0COOCHHOCTEH
00yJaronuxcs.

B nporpamme 1o Onosioruu Takxke YUUThIBAIOTCS TPEOOBAHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM U PEIMETHBIM pe3yibTaTaM 00yueHus: B GOpMHUPOBAHUM OCHOBHBIX BUJIOB
y4eOHO-TI03HaBATEIbHON AESITEIbHOCTH/YUeOHBIX AEWCTBUI 00YyJarOIUXCsl 10 OCBOEHUIO COJIEPKaHUs
O6uo0rnuYeckoro oopazoBaHusl.

B nporpamme o 6uonoruu (10—11 xinaccel, 6a30BbIi ypOBEHB) pean30BaH MPUHIIMIT
MIPEEeMCTBEHHOCTH B U3y4eHUH OMOJIOTHH, OJarogaps 4emy B Heil
MIPOCMAaTPUBAETCS HAIIPABJIIEHHOCTh Ha Pa3BUTHE 3HAHUI, CBSI3aHHBIX C (POPMHUPOBAHHEM €CTECTBEHHO-
HayYHOTO MHPOBO33PEHMUS, IEHHOCTHBIX OPUEHTAIMH TUYHOCTH, IKOJIOTHYECKOTO MBIIIICHUS,
MIpe/ICTaBICHUH 0 370pOBOM 00pase KU3HHU U OepexHbIM OTHOIIEHUEM K OKPYKaroIlel MpUpoIHON
cpene. [ToaTomy Hapsiay ¢ U3ydeHHEM 001IEONOJIOTHIECKUX TEOPUH, a TAK)KE 3HAHUN O CTPOCHUH
YKUBBIX CICTEM Pa3HOT'O PaHTa U CYHIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX MPOLIECCOB B MPOTpamMme
1o OMOJIOTHUH YJIENIEHO BHUMAHHUE MCTIOJIb30BAHUIO MTOTYYE€HHBIX 3HaHUN B IOBCEIHEBHOM KU3HU I
pelIeHNs MPUKIAIHBIX 3aa4, B TOM YHclie: MPOo(UIaKTUKN HACIEICTBEHHBIX 3a00JIeBaHM YyeloBeKa,
MEJMKO-TEHETHUECKOT0 KOHCYIbTUPOBAHUS, 000CHOBAHUS 3KOJOTHUECKHU 11€JIeCO00pa3HOro
MOBEACHUS B OKPYKAIOIIEH MPUPOJHOM Cpelie, aHAIN3a BIUSHUS X035MCTBEHHON IEATEIIbHOCTH
YeJI0BEeKa Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CUIICHHE BHUMAaHUS K
MIPUKIJIAIHOM HAIlPaBIEHHOCTH yueOHOTo npeaMera «broaorusy mpoIuKToBaHO HE0OX0MMOCThIO
obecrnieueHus yCIOBUH ISl pELICHHs OJJHON U3 aKTyalbHBIX 33/1a4 IKOJIBHOTO OMOJIOTUYECKOTO
oOpa3oBaHus, KOTOpas mpenoiaraet GopMUpOBaHHUE Y 00YUAIOUINXCS CIOCOOHOCTHU a1aliTUPOBATHCS
K U3MEHEHHSIM IMHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUPA.

[IporpamMma o OMOJIOTHY SBISETCS OPUEHTUPOM I COCTaBIIEHUS pabOUUX MPOTpaMm, aBTOPbI
KOTOPBIX MOTYT IPEJIOKUTH CBOM BapUAHT IMOCIIEA0BATEILHOCTU U3YYEHUS U CTPYKTYpPhI yu4eOHOTO
Martepuana, cBo€ BuaeHue myrei popmupoBanus y ooyqaroruxcsi 10—11 kmaccoB npeaMeTHbIX
3HAHUI, yMEHUH U cI0cOO0B Y4eOHO IeATeNbHOCTH, a TAK)KE METOIMYECKUX PELIeHUH 3a1a4
BOCITUTAHUS U Pa3BUTHUS CPEICTBAMU yueOHOTo npeamera «buonorus.

buonorus Ha ypoBHE cpenHero o6mero o6pazoBaHus 3aHUMAaeT BakHOe MecTo. OH oOecrieurBaeT
(dbopMupoBaHue y 00yJarONIMXCsl MPEACTaBICHUN 0 HAYYHOW KapTUHE MHpPA, pacHIUpseT U 00001maeT
3HAHUS O KUBOH MPUPOJIE, €€ OTIUUUTEIBHBIX MPU3HAKAX — YPOBHEBOM OpPraHU3allly U 3BOJIOLUH,
CO3/1a€T yCIOBUS JUIS: TO3HAHUS 3aKOHOB JKUBOM MPUPObI, POPMUPOBAHUS (PYHKIIMOHAIBHON
I'PaMOTHOCTH, HaBBIKOB 3/I0POBOTO U 6€30IaCHOTO 00pa3a JKU3HHU, SKOJIOTHYECKOTO MBIIIIICHNUS,
LIEHHOCTHOTO OTHOILIEHUS K KUBOW IIPUPOJE U YETOBEKY.

Bbonboe 3HaueHne GHOJIOTHS UMEET TaKKe /sl pellieH s BOCIIUTATENbHBIX U Pa3BUBAIOIINX
3aJjau cpeiHero o0Iero oopazoBaHusl, coluanu3anuyu ooyyatomuxcs. M3yuenue 6uonorun
oOecrieunBaeT ycioBus A1 GOPMHUPOBAHUS UHTEIUIEKTYaIbHBIX, KOMMYHUKAIIUOHHBIX U
MH(GOPMAIMOHHBIX HABBIKOB, 3CTETUYECKOM KYJIbTYpBI, CHOCOOCTBYET HHTETpallii OUOJIOTHYECKHX
3HaHUH ¢ IPEJCTAaBICHUAMH U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTU (DU3UKU, XUMHUU U
reorpadun. HazBaHHbIE MOJI0KEHUS O MpeIHA3HAYEHUH YueOHOTO0 npeaMeTa « BHoIorus cocTaBuiIn



OCHOBY JIJIs OIIPEeNICHHSI ITOIX0A0B K 0TOOPY U CTPYKTYPUPOBAHUIO €0 COIEPKAHMS,

MPEJCTABICHHOTO B MPOrpaMMe 1Mo OHOJIOTHH.

OTt60p comepxkanms yaeOHOTO mpeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH C
MO3UIHIA KyJIbTYPOCOOOPA3HOTO MOIX0/1a, B COOTBETCTBUU C KOTOPBHIM 00YYaIOLIHECs JOIKHBI
OCBOUTD 3HAHUS U YMEHUS, 3HAYMMBIE [T (POPMUPOBAHUS OOIIECH KyJIbTYpPHI, ONPEICISIONINE
aJIeKBaTHOE TMOBEJICHHE YEJIOBEKA B OKPYXKAIOIIEH MPUPOIHOM cpelie, BOCTpeOOBAaHHbIC B
MTOBCETHEBHOM JKM3HU W MTPAKTUIECKOH AesaTeabHoCcTH. Oco00€ MECTO B ATOM CUCTEME 3HAHHIMA
3aHUMAIOT JIEMEHTHI COACPIKaHUs, KOTOPBIE CIYXKaT OCHOBOW JJIs1 (JOPMHUPOBAHUS TIPEACTABICHHUN O
COBPEMEHHOW €CTECTBEHHO-HAYYHOUW KapTHHE MHUpa U IEHHOCTHBIX OPHUEHTAIMAX JIMYHOCTH,
CIOCOOCTBYIONTUX T'YMaHU3AIUHA OMOJIOTUIECKOTO 00pa30BaHUsI.

CtpykTypHpOBaHHE COJCpKaHUs yIeOHOT0 MaTepHaja B IPOrpaMMe Mo OMOJIOTHH OCYIIECTBICHO
C Y4€TOM MPUOPUTETHOTO 3HAYCHHSI 3HAHUH 00 OTIMUUTEIHLHBIX 0COOCHHOCTSX KUBOW PUPOIBL, O &
YPOBHEBO OpraHU3AIMH U SBOJIONWHU. B COOTBETCTBUY C STHM B CTPYKTYpe y4eOHOTO MpenMeTa
«buonorus» BBIICICHBI CIENYIONINE COIepKaTeNbHbIe JIMHIH: «broorus kak Hayka. MeToibl
HAyYHOTO TIO3HaHU, «KieTka kak Onosyoruueckas cuctema», «OpraHu3M Kak OHOIOTHYecKast
cucteMay, «Crucrema 1 MHOTOOOpa3ne OPraHnueCcKOro MUPay, « IBOJIIOIHS >KUBOUW MPUPOIBI»,
«IKOCUCTEMBI M IPUCYIIHE UM 3aKOHOMEPHOCTH.

Lenp nzyyenns yaebHOTO TipeamMeTa «buomnorus» Ha 6a30BOM YpOBHE — OBJIAZICHUE
00yJaromuMuCs 3HAHUSAMH O CTPYKTYPHO-(DYHKIIMOHAIEHOW OpTraHU3aIiH KUBBIX CUCTEM Pa3HOTO
paHra ¥ MpruoOpeTeHNne YMEHUH MCIIOIb30BaTh STH 3HAHUS ISl TPAMOTHBIX IEHCTBHIA B OTHOIIICHUN
00BEKTOB KMBOM MPHPOJIBI U PEIICHUS Pa3THYHBIX KU3HEHHBIX TPOOIeM.

JlocTikeHue ey u3ydeHus yaeOHnoro npenmera «bronorus» Ha 6a30BOM ypOBHE
o0ecrieunBaeTCsl peICHUEM CIIEIYIONUX 3a7ay:

v\ 0CBOEHHE 00YYAONIUMHUCS CHCTEMBI 3HAHUH O OMOJIOTHYECKUX TEOPHAX, YICHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTE3aX, MPaBUIax, CIyXKalluX OCHOBOU /it popMHUpPOBaHUS
MIpe/ICTaBICHUI O €CTECTBEHHO-HAYUYHON KapTUHE MUPA, O METOAAaX HAYYHOT'O O3HAHUS,
CTPOEHUH, MHOTOOOPa3HUH U 0COOEHHOCTAX JKUBBIX CUCTEM PAa3HOTO YPOBHSI OpraHu3allly,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEI0OBAHUSIX B OMOJIOTHY;

V' (popMHpOBaHHE y O0YUAOMIMXCS MO3HABATEIBHBIX, MHTEIUIEKTYAIBHBIX ¥ TBOPYECKUX
CIOCOOHOCTEH B Mpoliecce aHallM3a JaHHBIX O MYTSAX Pa3BUTHS B OMOJIOTUU HAYYHBIX B3IJISI/IOB,
UJeH U MoAX0JI0B K U3YYEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

v\ CTaHOBJIEHHE y OOYYAIOIIMXCS OOIIEH KyAbTYpPhI, QYHKIMOHAILHOM IPAMOTHOCTH, Pa3BUTHE
YMEHHI OOBSICHITH U OLICHUBATD SBJICHUS OKPY)KAIOIIEr0 MUPA KUBOM MPUPOAbI HA OCHOBAHUU
3HAHUM U OTIBITA, MOJYYEHHBIX MPU U3YUYEHUU OHOJIOTHUH;

V' (popMHpOBaHUE y OOYUAOMIMXCA YMEHUH WIUTFOCTPUPOBATH 3HAYEHHUE OUOJIOTMYECKUX 3HAHUM B
MPAKTUYECKON JESITEeIbHOCTU YEeJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U
arpoOUOTEXHOJIOTUH;

v\ BocmuTaHue YOeXkKIEHHOCTH B BO3MOYKHOCTH TO3HAHMS YEIOBEKOM JKHBOM IIPHPOJIBL,
HE0OX0IMMOCTH OEpeKHOTO OTHOIICHUS K HEel, COOIIOIEHUS] STUUECKUX HOPM MPU IPOBEICHUH
OMOJIOTMYECKUX HCCIIEI0BAHUN;

v 0CO3HaHME IIEHHOCTH OMOJIOTHYECKUX 3HAHHM JUIS TIOBBIMICHUS YPOBHS 9KOJIOTHYECKOM
KYJIBTYpBI, 17151 GOpPMUPOBAHUS HAYyYHOTO MHpOBo33peHus; DenepanpHas paboyast mporpamma |
buonorus. 10-11 knaccsl (6a30BbIi YpOBEHB)

v puMeHeHHe IPUOOPETEHHBIX 3HAHUN U YMEHHUH B MOBCETHEBHOM KHM3HH IS OLIEHKH
MOCIIE/ICTBUI CBOEH JIeATENbHOCTH MO0 OTHOLIEHHIO K OKPY)Kalollel cpefie, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBAHME U COOJIOACHUE Mep NMPO(UITAKTUKY 3a00JI€BaHUH.

B cucreme cpeanero o6imero oopazoBanus «buosnorusy», nyyaemas Ha 6a30BOM ypOBHE, SIBIISETCS

00s13aTeNIbHBIM y4eOHBIM IIPEAMETOM, BXOSIIUM B COCTaB MpeaMeTHOH o0nacti «EctecTBeHHO-

Hay4YHBIE MTPEIMETHIY.

OO11ee yKcI0 4YacoB, pEKOMEHAOBAHHBIX JJIs U3y4eHus: 6uosioruu — 68 vacos: B 10 knacce — 34
qaca (1 gac B Henenmo), B 11 kmacce — 34 gaca (1 yac B Hefento).

10 KJIACC



Tema 1. Buosnorus kak Hayka

Bbuosnorus xak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMU U JPYTUMH
€CTECTBEHHBIMH HayKaMu, GHII0copHeid, ITUKOM, ICTETUKON U mpaBoM. Posb OGnosoruu B
(bopMUpPOBaHUN COBPEMEHHOW Hay4YHOU KapTHHBI Mupa. CuctemMa OHOJIOTHYECKUX HAYK.

Metoabl MO3HAHUS KUBOW MPUPObI (HaOII0IeHHE, SIKCTIEPUMEHT, ONTUCAHUE, U3MEPEHNE,
KJaccu(uKaIys, MOICIMPOBAHNE, CTATHCTUYECKAsk 00pabOTKa JaHHBIX).

Jemoncmpayuu:

Iopmpemur: Y. JapBun, I'. Mennens, H. K. Konbuos, /. Yorcon u @. Kpuk.

Tabnuywt u cxemol: «MeTOABI TIO3HAHUS KUBOW TIPHPOJIBI.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA

JXusble cucreMbl (0MOCHCTEMBI) KaK MpeAMET U3ydeHus Ouonoruu. OTaudue KUBbIX CUCTEM OT
HEOPraHU4YECKOW PUPOIbIL.

CpoiicTBa OMOCUCTEM U UX pa3zHOOOpa3ue. YPOBHU OpraHU3alMi OMOCUCTEM: MOJIEKYIIIPHBIMH,
KJIETOYHBII, TKAHEBBIN, OPraHU3MEHHbIN, TOMYJIAIMOHHO-BUIOBOM, IKOCUCTEMHBIN
(ObnoreoneHoTHYECKHHT ), OHOChHEPHBIH.

Jemoncmpayuu:

Tabnuysl u cxemwvl: «OCHOBHbBIE PU3HAKH JKU3HW», «YPOBHU OPraHU3AIMH KUBOM IPUPOIBD».

Obopyoosanue: moaenb monekynbsl JTHK.

Tema 3. XuMn4eCcKuii cOCTaB U CTPOCHUE KJIETKH

XUMUYECKUH COCTaB KJIETKU. XUMHUYECKHE AJIEMEHTBI: MAaKpOAJIEMEHTBI, MUKPO3JIEMEHTHI. Bona u
MHHEpaJbHBIC BEIIECTBA.

DYHKIIMK BOJBI U MUHEPATBHBIX BEIIECTB B KiIeTKe. [loamepkanre 0cCMOTHYECKOTO OasiaHca.

benku. CoctaB u cTpoeHne 6eMK0B. AMUHOKHUCIOTHI — MOHOMEPHI OenkoB. HezaMmeHumblie n
3aMEHUMBbIC aMUHOKHCIIOTH. AMUHOKHCIIOTHBIA COCTaB. YPOBHH CTPYKTYPBI OCTTKOBON MOJICKYJIbI
(mepBUYHas, BTOpUYHAs, TPETUYHASA U YETBEPTHYHAS CTPYKTYypa). XUMHUUYECKUE CBOMCTBA OEIIKOB.
buonorndeckue GpyHKIIMU OEITKOB.

depmeHThI — OroJlornueckne Katanu3atopbl. CTpoeHne pepMeHTa: aKTUBHBIN IIEHTD,
cyocrpatHas cnienuduanocts. Kopepmentsl. Butamunpl. OTinnans pepMEHTOB OT HEOPTaHUIECKUX
KaTaJIn3aToOpOB.

VYrneBopl: MOHOCaxapu/ibl (TJII0K03a, pubo3a 1 Je30Kcuprubo3a), Aucaxapubl (caxaposa,
JIAKTO03a) U MOoJIMCaXapuabl (Kpaxmall, TIIMKOTeH, [eJUTi0103a). buonoruueckue GyHKIMH YTIeBOAOB.

Jlunuael: Tpurmuuepuisl, hochonunuabl, crepousl. I'uapodunbHo-ruapoPoOHbIE CBOMCTBA.
buonoruueckue pynxuu nunuaos. CpaBHEHUE YIIIEBOJOB, OSIKOB U JIMIUJIOB KaK UCTOYHUKOB
SHEPrUH.

Hyxneunossie kuciotsl: JJHK u PHK. HykneoTuasl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenue u ¢pynkuuu JJHK. Ctpoenue u pynkuuu PHK. Bunst PHK. AT®: ctpoenue u GyHKIHH.

[uTonorus — Hayka o kietke. Kinetounas reopust — mpumMep B3auMOJICHCTBUS Haeh U (PaKToB B
Hay4YHOM MO3HAHUHU. MeTObl U3yUEeHUS KIIETKH.

Knetka kak nenoctHas xuBast cucrema. O01ue Npu3Haky KIETOK: 3aMKHYTasl Hapy>KHast
MeMOpana, mosnekynsl JJHK kak renetndeckuii anmapar, CUCTeMa CHHTe3a Oenka.

Tunel KIETOK: yKapuoTHYECKas U pokapuoTrueckas. OCOOEHHOCTH CTPOCHHS
npokapuoTHueckoil kinetku. Kinerounas crenka 6akrepuii. CTpoeHHe 5yKapuOTHUECKON KIETKH.
OCHOBHBIE OTIMYHUS PACTUTEIHHOM, )KUBOTHOU U TPHOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKa, TTIMKOKAJIUKC, UX (PYHKIIUH.
[Tna3marnyeckas memOpaHa, e€ cBoiicTBa M pyHKkuMHU. [luTomnazma u e€ opraHouIbI.
OnnomeMOpannbie opranousl kinetku: DIIC, annapar [Nonbmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHouibl KJIETKH: MUTOXOHAPUH, T1acTuabl. [IponcxoxaeHne MUTOXOHIpHM U 1acTul. Busl
mwiactul. HememOpaHHbBIE OPTaHOUIBI KIETKH: pUOOCOMBI, KIIETOYHBIN [EHTP, IEHTPHOIH, PECHUYKH,
KryTuku. OyHKIIMM OpraHouI0B KIIEeTKU. BritoueHusl.

SAnpo — perynsTopHbIi LeHTp KiIeTku. CTpoeHue sapa: siaepHast 000JI049Ka, KapruoIia3Mma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.



TpaHcnopT BELIECTB B KIETKE.

Jemoncmpayuu:

Iopmpemeui: A. Jleenryk, P. I'yk, T. llIsann, M. llneiiaen, P. Bupxos, . Yorcon, ®. Kpux,
M. Vunkunce, P. @panknun, K. M. bap.

Juacpammol: «Pacnpenenenne XMuMUYECKUX 3JIEMEHTOB B HEXXUBOU Ipupoie», «Pacnpenenenue
XMUMHMUYECKUX 3JIEMEHTOB B KUBOU MPUPOJEN.

Tabnuyer u cxemoi: «Ileproandeckas TabnarIIa XHMUYECKUX IIEMEHTOBY, «CTPOCHHE MOJICKYITBI
BOJIbI», «bruocuHTe3 Oenkay, «CTpoeHHe MOJIEKYIIbI Oenkay, «Ctpoenue hepmerTay, «HykiienHoBbIe
kucnotsl. JJHK», «Crpoenne monekynbl AT®», «CTpoeHne sykapuoTudeckoi kietkn», «CTpoeHue
KUBOTHOM KJIETKN», «CTpOEHHE PACTUTEIbHOU KIETKN», «CTpoeHue NpOKapHOTUIECKOU KIETKM,
«CTpoeHue siipa KIeTKn», «YTIEBOAb, «JIumuab.

Obopydosanue: CBETOBON MUKPOCKOTI, 000PYAOBAaHHE IS IPOBEICHUS HAOIIOACHUIA, N3MEPEHUH,
9KCIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHbBIX, )KUBOTHBIX U OAKTEpUAIbHBIX KIETOK.

Jlabopamopuvie u npakmuueckue pabomui:

JlaboparopHas padota Ne 1. «M3yueHne kaTaauTH4eCKOW aKTUBHOCTH (PEpMEHTOB (Ha IIpUMepe
aMuUIIa3bl WM KaTajasbl)».

JlabopaTtopHnast pabota Ne 2. «3ydyeHne cTpoeHus KJIETOK paCTeHUM, )KUBOTHBIX U OaKTEPHil MO
MHUKPOCKOTIOM Ha TOTOBBIX MUKpPOTIpENapaTax u X OTIHCAHUE.

Tema 4. /KuzHeaesiTeJIbHOCTb KIETKHU

OOmeH BemecTs, Wi METa00IU3M. ACCUMIIIALINS (TTACTUYECKUN OOMEH) M TUCCUMUIISTINS
(’HEpreTUYecKuii 0OMEH) — IB€ CTOPOHBI €IMHOTO Tporiecca MeTaboau3ma. Pois 3aKOHOB cOXpaHEeHUS
BEIIIECTB M SHEPTUH B TIOHUMAHUU METa00JIM3Ma.

Tumnbel oOMeHa BenecTB: aBTOTPOHBIN 1 reTepoTpodHbIid. Poibs hepMeHTOB B 00OMEHE BEIIECTB U
MIPEBPAILICHUH SHEPTUU B KIIETKE.

dotocunrte3. CBeToBas u TeMHOBas (a3bl poTocuHTe3a. Peakunu GporocunTeza. IhHEKTHBHOCTH
(dhoTocunTe3a. 3HaueHne poTocuHTE3a IS )KM3HU Ha 3emute. BimsiHue ycnoBuit cpenbl Ha GOTOCUHTE3
Y CHOCOOBI IOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTECHUI.

XeMmocHuHTe3. XeMOCHHTE3UPYIOIKe 0akTepruu. 3HAYCHHE XEMOCHHTE3a JIJIsl )KU3HU Ha 3eMiie.

DHepreTudeckuii 0OMeH B KieTke. Paciienyienue BemecTs, BbIICICHHE U aKKYMYJIUPOBaHUE
SHEpPruM B KJIETKe. DTarbl 3HepreTuyeckoro oomena. I'mukonus. bpoxkenue u ero Bunsl. Kucnopoanoe
OKHCJICHHE, WK KJIeToYHoe Abixanue. OkucnurenbHoe hochopunupoBanue. DPPeKTUBHOCTD
SHEPreTHYecKOro ooOMeHa.

Peakiuun matpuyHoro cunresa. I'enernueckast mapopmarnus u JJHK. Peanuzanus renernyeckoi
nH(popMaIuu B KJIEeTKe. [ @eHeTHYeCKUiA KOJT M €ro CBOMCTBA. TPaHCKPHUIIIUS — MATPUYHBIA CHUHTE3
PHK. Tpancusmus — 6uocuHTe3 Oenka. Jramnbl Tpancisaiuu. Kogupoanue amuHOKUCIOT. Posb
pubocoM B OnocuHTE3€e OenKa.

Heknetounsie popmsbl sxu3Hu — Bupycsl. ctopus otkpeitus BupycoB (.M. VIBaHOBCKHiA).
Oco0eHHOCTH CTPOEHHS M )KU3HEHHOTOo 1MKIIa BUpycoB. baktepuodaru. bonesnu pactenuii,
KUBOTHBIX U YEJIOBEKA, BhI3bIBa€MbIC BUpycaMu. Bupyc ummynoneduimura yenoseka (BUY) —
Bo3Oymutens CIIM/{a. O6patHas TpaHCKpUILIMS, peBepTa3za u uHTerpasa. [Ipodunakrruka
pacrnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHHIA.

Hemoncmpayuu:

Ilopmpemuwi: H. K. Konbuos, JI.W1. UBanosckwmii, K. A. Tumupsses.

Tabnuyst u cxemwl: «Tunsl TUTaHUSD», «MeTabou3mM», «MUTOXOHAPUNY, « DHEPTETHUECKUN
obMen», «Xnoportact», «®otocunresy», «Crpoenne JJHK», «CtpoeHue u pyHKIIMOHHUPOBAHUE T€HAY,
«Cunres Oenkay, «I eHeTHueckuii ko1, «Bupyce», «bakreprodarny, «CTpoeHUE U )KU3HEHHBIH
ki Bupyca CIINa, 6akrepuodaray, «Permmukanus JJHK».

Obopyodosanue: monenu-anumkanuu «Y nsoenue JJHK u tpanckpunuusy», «buocunres 6enkay,
«CTpoeHue KieTku», Mojienb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB



KieTouHbIil UK, WK )KU3HEHHBIN UK KieTku. MaTepdasza u muto3s. [Iporeccsl, mpoTekaromnye
B uHTepdaze. Permkanus — peakuus marpuanoro cuare3a JJHK. Ctpoenue xpomocom.
XPpOMOCOMHBIN HA0OP — KapUOTHUII. JIUMIIONIHBIN U TaIJIONIHBI XPOMOCOMHBIE HA0OPHI.
Xpomaruel. Llutonorunyeckne OCHOBBI Pa3MHOXKEHUS U MHUBUIYAJIbHOTO PA3BUTHUSI OPraHU3MOB.

Henenue kinetku — Muto3. Ctaauu muto3sa. [Iporeccsl, mpoucxoasiye Ha pa3HbIX CTAAUIX
MHTO3a. BHOJIOrHYECKUI CMBICT MUTO3A.

[Iporpammupyemasi rudesb KIETKH — alomnTo3.

@DopMBbl pa3MHOKEHUS OPraHU3MOB: 0€CIoJIoe U NoJI0Boe. Bubl 6ecronoro pa3sMHOXKEHUS:
JIeTICHHEe HA/IBOE, MOYKOBAHKE OJTHO- 1 MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKE, BET€TaTUBHOE
pa3MHOkeHHe. IcKyccTBEHHOE KJIOHHPOBAHUE OPIaHU3MOB, €r0 3HAaYEHUE JUIsl CEJIEKIUU.

[TonoBoe pazMHOXKEHUE, €70 OTIINYUSA OT OECIOIOTrO.

Meiios. Craauu meiiosa. [Iponeccs, mpoucxoasaime Ha cTaausax Meio3a. [loBeaenue xpomocoMm B
Mmeno3se. KpoccrHrosep. bruosmornueckuii CMbICT M 3HaYEHUE MEH03a.

I'amerorenes — mporuecc 00pa3oBaHus MOJIOBBIX KJIETOK y KUBOTHBIX. [10JI0BBIE AKene3bl:
CEMEHHMKH U sIMYHUKU. OOpazoBaHue U pa3BUTHE MOJIOBBIX KIETOK — raMeT (CriepMaTo30ou,
SHIIEKIIETKa) — criepMaTorenes u ooreHe3. OCOOEHHOCTH CTPOEHHUS AULIEKIIETOK U CIIEPMAaTO30UI0B.
OnnonotBopenue. [laprenorenes.

WnauBuayanbHoe pa3BUTHE (OHTOT€HE3). DOMOpHOHAIbHOE pa3BUTHE (3MOpHOreHe3). DTarbl
SMOPUOHAIIBHOTO Pa3BUTHSI Y TO3BOHOYHBIX KUBOTHBIX: APOOJIECHUE, FaCTPY IS, OPIraHOT€HE3.
[TocTamOproHanbHOE pa3BUTHE. TUIIBI TOCTAIMOPHUOHAIBHOTO PAa3BUTHS: MIPSMOE, HEMPSIMOE
(mmuurHOYHOE). BriusiHUe cpepl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH
BPOXKJIEHHBIE YPOJCTBA.

Poct u pa3sutre pactenunii. OHTOr€He3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTAJNHU
pa3BUTHSL.

Hemoncmpayuu:

Tabauywl u cxemvi: «OOpMBI pa3MHOKEHHS OPTAaHU3MOBY, «JIBOITHOE OIJIOIOTBOPEHHE Y
IIBETKOBBIX pacTeHU», «BeretaTuBHOE pa3MHOXKEHUE PACTCHUI, «JleeHne KIeTKn OaKkTepuiny,
«CTpoeHue MoJIOBBIX KIETOK», «CTpoeHne XxpoMocoMbl», «Kietounsiil ukim», «Permmukarusa JHK,
«Mwuto3y», «Meios», «lIpsMoe u HempsiMoe pa3BUTHEY, «] 'aMeTOTeHEe3 Y MIEKOTUTAIOIINX U
4yesnoBeKka», « OCHOBHbBIE CTaAMM OHTOTEHE3a».

ObopydosaHue: MUKPOCKOI, MUKpoTpenapaTsl «CriepMaTo30U/ (bl MICKOUTAIOIIETOY,
«SAineknerka miekonuTaroero», «Kapnoknnes B KiieTkax KOpeuika jJyKay, MarHUTHast MOJIENb-
anmukanus «Jlenenne kinetkny, moaens JTHK, monens metadaszHoit XpoMOCOMBI.

Jlabopamopnwie u npaxmuveckue padoomot:

Jlaboparopnas padota Ne 3. «HaGmroenne MuTo3a B KJIeTKax KOHYMKA KOpEIIKa JIyka Ha
TOTOBBIX MUKpOIIpernapaTaxy.

JlaboparopHas pabota Ne 4. «M3ydueHue cTpoeHuUs OJOBBIX KIETOK HAa TOTOBBIX
MUKpOTpenaparax».

Tema 6. HacjieacTBEHHOCTh M H3MEHYHBOCTH OPraHU3MOB

[IpeameT u 3amaun reHeTUKH. VICTOpUs pa3BUTHS TeHETUKHU. POJIb IUTOIOTHUU ¥ SMOPHOJIOTHH B
CTaHOBJIEHUH I'eHETHKU. BKIIaa poccUiCKUX U 3apyO0eKHBIX YUEHBIX B pa3BUTHE T€HETUKHU. MeTO bl
TeHETUKH (THOPUA0TOTHUECKUMA, TUTOTEHETUYECKUH, MOJIEKYASIpHO-TeHeThUecKnit). OCHOBHBIE
TEHETUYECKUE MOHATUA. [ eHeTnuecKkas CUMBOJIMKA, UCIIOJIb3yeMasl B CXEMaxX CKPEIIMBAaHUM.

3aKOHOMEPHOCTH HacleOBaHUs IPU3HAKOB, ycTaHOBIeHHBIE ['. Mennenem. MoHoruOpuanoe
CKpelllMBaHKe. 3aKOH eAMHO00pa3usi THOPHUIOB TIepBOTo MokoeHus. [IpaBuio JOMUHUPOBAHUS.
3aKoH pacllerieHus Npu3HakoB. ['unoresa unctorsl ramer. [loaHOE M HEMOTHOE TOMUHUPOBAHUE.

JuruOpuaHoe ckperuBaHue. 3aKOH He3aBUCUMOTO HAaclleZOBaHUS MMPHU3HAKOB.
[{uToreHeTn4eCcKre OCHOBHI JUTHOPUAHOTO CKPEIIMBAHUS. AHAIM3UPYIOIIEe CKPEIIUBAHHE.
Hcnonb30BaHNe aHATM3UPYIONIETO CKPEITUBAHUS ISl OTIPEIeNIEHUs] TeHOTHIIA OCOOH.

CuerieHHO HacleoBaHue mpu3HakoB. Pabota T. Moprana no CIerieHHOMY HaclleJJOBaHHIO
reHoB. Hapymienue cuenyenus reHoB B pe3ylibTaTe KpOCCUHTOBEPA.



XpOMOCOMHasi TEOPUS HACIIEICTBEHHOCTH. | eHEeTHUECKUE KapThl.

I'eneTtuka nona. XpoMOCOMHOE OMpeieieHUE T0J1a. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['oMmorameTHble 1 reTeporaMeTHbIe Opranu3Mbl. HacienoBanue npu3HakoB, CLENJIEHHBIX C MOJIOM.

N3MeHunBOCTh. Bubl N3MEHUMBOCTH: HEHACIEACTBEHHAS U HACIIEICTBEHHAs. Posib cpenbl B
HEHACJIeICTBEHHON M3MEHYMBOCTH. XapaKTEPUCTUKA MOJU(PHUKAIIMOHHON N3MEHYHBOCTH.
BapuannonHslil psa v BapuanroHHas kpusas. Hopma peakuuu npusHaka. KoamdecTBeHHbIE U
KaueCTBEHHBIC NMPU3HAKU U UX HOpMa peakinu. CBoicTBa MOAU(PUKAIIMOHHON N3MEHUNBOCTH.

HacaencrBeHHas, WM IeHOTHIIMYECKAs], U3MCHUYMBOCTL. KoMOMHATHBHAS N3MEHUYUBOCTL. Meiio3
Y TIOJIOBOM ITPOIECC — OCHOBA KOMOMHATUBHON M3MEHYUBOCTH. MyTallMOHHAS U3MEHYHBOCTb.
Krnaccudukarus Myranuii: TeHHbIE, XPOMOCOMHBIE, TCHOMHBIC. YacTOTa ¥ MPUIHHBI MYTAIIHH.
Myrarenssle (pakToOpbl. 3aKOH TOMOJIOTUYECKHX PsJI0B B HaciaeAcTBeHHOW n3meHnunBoctu H. 1.
Baswuiosa.

BresnepHas HaclneACTBEHHOCTh U N3MEHYHUBOCTb.

I'eneTtuka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/IbI TCHETHKH YEJIOBEKA:
reHeaornyeckuii, OM3HEOBbIN, INTOT€HETUYECKUM, OMOXUMHYECKUN, MOJIEKYIIPHO -T€HETUYECKHII.
CoBpeMeHHOEe oTpeieJIeHHe TeHOTHUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHHUE, B TOM
gucye ¢ moMornisio [1I[P-anamu3a. HacneacTBennsie 3a001eBaHms YeI0BEKa: TEHHBIC 00JIC3HH,
00JIe3HH C HACIIEJICTBEHHON MPEAPaCIOIOKEHHOCTHIO, XpPOMOCOMHBIE 00Jie3HH. CoOMaTHUEeCKHE 1
reHepatuBHbIe MyTauu. CTBOJIOBBIE KIeTKU. [IpuHIUIIBI 310poBOTO 00pa3a KU3HH, TUATHOCTHUKH,
MpoGUIAKTUKH U JICUCHUSI TEHETHUECKNX 0oJie3Hel. MeanKo-TeHETHIeCKOe KOHCYIbTHPOBAHUE.
3HavyeHNEe MEAUITMHCKON TeHETHKHY B TIPEAOTBPAIICHUH U JICUCHUH T€HETUYECKUX 3a00JIeBaHUI
YEJI0BEKa.

Hemoncmpayuu:

Tlopmpemui: T'. Mennens, T. Mopran, I'. ne ®pus, C.C. UerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabnuysr u cxemvl: « MOHOTHOPUIHOE CKPEUIMBAHUE U €T0 UTOTEHETUYECKasi OCHOBa», «3aKOH
pacIleryIeHHs ¥ ero HUTOreHeTHYeCcKas OCHOBa», «3aKOH YUCTOTHI ramMeT», «JlurudpuaHoe
CKpelrBaHuey, «Llutosoruueckrie 0OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUSD», «Meito3y,
«B3anmoielicTBUE aJlIeNbHBIX TEHOBY, «I €HEeTHYECKNEe KapThl PACTEHMI, )KUBOTHBIX U YEJIOBEKAY,
«I'eneTuka nosuay», «3aKOHOMEPHOCTH HACJIEI0BAHMS, CLIETUIEHHOTO ¢ MOJIOM», «KaproTumnsl yenoBeka
U ’KUBOTHBIX», «Buabl u3aMeHunBoCTHY, «MoaudbukalmoHHas U3MEHYUBOCThY, «HacnenoBanue pesyc-
bakropay, «'eHeTuka rpymn KpoBu», «MyTallMOHHAsS U3MEHYHUBOCTD).

Obopydosanue: Moaenu-aniuiukanuu «MoHorubpuaHoe ckperubanuey», «Hemonxoe
JTOMHHUpPOBaHUe», «lurudpuaHoe ckpemubanuey, «llepekpéct XxpomMocom», MUKPOCKOIT 1
MuKpomnpenapar «/pozodunay (Hopma, myraunu Gopmbl KpbLIBLEB U OKpacKu Telna), repdapuii «I opox
ITIOCEBHOM.

Jlabopamopnwie u npaxmuyeckue padoomot:

Jlaboparopnas pabota Ne 5. «M3ydyeHue pe3ynibTaToB MOHOTUOPHUIHOTO ¥ TUTHOPHIHOTO
CKpEIIMBAaHUS Y IPO30(UITBl HA TOTOBBIX MUKPOTIpEnapaTaxy».

Jlaboparopnas pabota Ne 6. «M3yueHne MOAU(PUKAITMOHHON H3MEHYUBOCTH, IIOCTPOCHHE
BAPUALIMOHHOTO Psifia U BapUALMOHHON KPUBOI».

JlaboparopHas padota Ne 7. «AHanu3 MmyTanuii y Apo30¢uibl Ha TOTOBBIX MUKpOTIpEnapaTax».

[IpakTuueckas paborta Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH

Cenexuus Kak HayKa U Ipolecc. 3apoKIECHUE CEIEKIUU U TomecTuKaus. Ydyenue H. 1.
BaBuioBa o 1ieHTpax MNpoUCX0XkKAeHUS U MHOTO00pa3Hsl KyJIbTYypHBIX pacTeHui. LIeHTpsI
IIPOUCXOXKACHNS TOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, ITaMM.

CoBpeMeHHbIE METO/Ibl ceNleKIIMU. MaccoBbI M MHAWBUYAIbHBIH OTOOPHI B CENEKIIUH PaCTEHHM
1 )KUBOTHBIX. OlieHKa 3KcTepbepa. BIu3kopoAcTBEHHOE CKpelnBaHue — MHOPUIUHT. YncTas TMHUSL.
CkpenuBaHue YUCThIX JIWHUHA. ['eTepo3uc, unmm rubpunnas cuina. HepoacTBeHHOE CKpeluBaHUE —
aytOpuauHr. OTaanénnas rudpuanzanus u e€ ycrnexu. VIckycCTBEHHBIN MyTareHes v NoJy4eHue
MOJIMIIIIOUJOB. JIOCTHXKEHMSI CENEKIIUN PaCTEHUH, d)KUBOTHBIX 1 MUKPOOPTraHU3MOB.



buoTtexHonorus kak oTpacip Iporu3BOJICTBA. [ eHHAs MHKEHEepUsl. DTanbl CO3AaHUS
pexombunantHoi JIHK u Tpancrennsix oprannzMoB. Knetounas HHKEHEpHsL.

Kiterounsie KynbTypbl. MUKPOKIOHAIIBHOE Pa3MHOXKEHUE pacTeHuid. KilonupoBanue
BBICOKOIIPOTYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJIOTUYECKUE U ITUUECKHE
npo6sembl. MO — reHeTn4ecku MOIU(PUIMPOBAHHBIEC OPTaHU3MBI.

Jemoncmpayuu:

Iopmpemur: H. . BaBuinios, U. B. Muuypum, I'. JI. Kapnieuenko, M. ®@. lI1BaHOB.

Tabnuywt u cxemoi: Kapra «LIEHTPBI TPOMCXOKAECHUS K MHOTO0OPA3Hsl KYJIbTYPHBIX PACTCHHI»,
«[lopopl TOMaTHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtaanéHHas rudpuansanms»,
«PaboTe! akagemuka M. @. lBanoBay, «[loaummmonaus», «O0bEKTH OHOTEXHOIOrUNY, «KaeTounsie
KYJIBTYpPbI ¥ KJIOHUpOBaHUE», «KOHCTpyHpoBaHUE U IEPEHOC FEHOB, XPOMOCOM.

Obopyoosanue: MyJSKU TUIOZO0B ¥ KOPHEIUIOA0B TUKUX (HOPM U KYJIBTYPHBIX COPTOB PACTCHUH,
repOapuit «CenbCKOX035UCTBEHHBIE PACTEHUS.

11 KJIACC

Tema 1. IBoTIOLMOHHAS OMOJIOTHSA

[IpeanochlTk BO3SHUKHOBEHHMSI SBOJIIOIIMOHHON TEOPUU. DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B
ouosiorun. BiustHuE 3BOIIOIIMOHHON TEOPUM HA Pa3BUTHE OMOJIOTHUH U IPYTUX HAYK.

CBuzerenbcTBa 3BOONMH. [laleoHTOIOTHYECKHE: TTOCIEI0BATEILHOCTE TIOSIBJICHUS BUJIOB B
MaJI€OHTOJIOTUYECKON JIETOMUCH, ITepexoiHble popMbl. bruoreorpadpuueckue: CX0ACTBO U pa3Iuyue
dayH u GIop MaTepUKOB U OCTPOBOB.

OMOPHOIOTHYECKUE: CXOJICTBA U PA3INYUs IMOPUOHOB Pa3HBIX BHIOB MO3BOHOYHBIX.
CpaBHHTENIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AaHAJIOTHYHBIE, PYIMMEHTAPHBIE OpTaHbl, aTABU3MBI.
MonexyasapHO-OHOXUMHUYECKHE: CXOICTBO MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
MeTaboIMYECKHUX MyTell y BCeX OPraHu3MOB.

OpomononHast reopust Y. lapeuna. [Ipeanocsuiku BOSHUKHOBEHUS JapBUHK3MA. [[BIoKyIMe
CHJIBI 3BOJIIOLIMU BUAOB 10 [{apBUHY (M30BITOYHOE Pa3MHOKEHNE TIPU OTPAaHUYEHHOCTH PECYPCOB,
HeornpeAeaéHHass H3MEHYUBOCTh, 00ph0a 3a CyIIECTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosonnn (CTI) u €€ 0CHOBHBIC MOJIOKECHHUS.

MuxkposBostorus. [Tomyssius Kkak equHuIa BUAA U 3BOJIOLUH.

JiBukymiue cuibl ((hakTopbl) SBOJIIOLMH BUOB B pUpoie. MyTallmOHHBINA IPOLECC U
KOMOMHATHBHAs U3MEHYUBOCTh. [lonmyssiimoHHbIe BOJIHBI U Apeiid reHoB. M3onsius u Murparus.

EctectBennslit 0TOOp — HampaBistomuid pakTop 3BoOIKUd. POPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobaeHHOCTh OPraHU3MOB Kak pe3ysbTat 3Botouy. [Iprumepsl npucnocobaeHuii y
Opranu3MoB. ApoMOpP(O3bl U UIUOATANTAIINH.

Bun u Bunoo6pazosanue. Kpurepuu Buga. OcHoBHBIE POPMBI BUI000PA30BAHHUSL:
reorpauueckoe, 3K0JI0rHYECKOE.

Maxpossostorusi. QopMbl 3BOJIONUY: (UIeTHYECKas], TUBEPTeHTHAs, KOHBEPIeHTHAs,
napajuiensHas. HeoOpatuMocTh SBOTIOIHH.

[IpoucxoxxaeHne oT HeCcIeUAIU3UPOBAaHHBIX MpeakoB. [Iporpeccupyromas cnenuantu3anms.
AnantuBHas paguaius.

Hemoncmpauuu:

Ilopmpemeur: K. JIunneit, XK. b. Jlamapk, U. Hapsun, B. O. Koanesckuii, K. M. bap, 2. I'ekkenb,
®. Mromep, A. H. CeBepuos.

Tabnuyst u cxemvl: «Pa3BUTHE OPraHUYECKOTO MUpa Ha 3eMIie, «3apOoIbIITN MO3BOHOYHBIX
KUBOTHBIX», « ApxeonTepukcy, «Dopmbl 60pHOBI 32 CyliecTBOBaHUE», «EcTecTBEHHBII 0TOODY,
«Muoroobpa3zue coOpToB pacTeHui», « MHOrooOpasue mopoa KUBOTHBIXY, «[lomymnsuuny,
«MyTannoHHas U3BMEHYUBOCTHY, «ApoMopho3bly, «Mnuoanantanuny, «O0Imas qereHeparus»,
«JIBmxymue cuiel 3BoIONNNY, «Kapra-cxema mapuipyra myremectBus Y. lapsunay, «bopb0a 3a
cymiectBoBaHue», «[IprcnocobaeHHOCTs Opranu3MoBy, «I'eorpadudeckoe BUI000pa3OBaHUE,
«DKOJIOTHYECKOE BHUI000pa30BaHHE.



ObopyoosaHue’ KONMIEKIUS HACEKOMBIX C pa3IMYHBIMU TUTIAMH OKPACKH, HA0OP IIJIOJIOB U CEMSH,
KosueKus «lIpumMephl 3alUTHBIX TPUCTIOCOOJICHHH Y dKHUBOTHBIX», MOAETh «OCHOBHBIC HAIIPABIICHHS
HBOJIIOLIUI», 00bEMHAs MOIeNb «CTPOCHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduyeckas kapra Mupa, KoJuteKuus «PopMbl COXPAaHHOCTH MCKOTIAEMBIX KHUBOTHBIX U
pacTeHui», Mojenb anukanus «Ilepexkpéct xpomocom», BiaxHsle npenapars! «Pazsutue
HACeKOMOT0», «Pa3BuTHe IArymkny, MUKpomnpenapat «posoduna» (Hopma, Mmyraruu GopMsl
KpPBUIHEB U OKPACKH TeNa).

Jlabopamopnsie u npakmuyeckue padomol:

JIaGopatopnas padorta Ne 1. «CpaBHeHHE BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIO».

Jlaboparopuas padota Ne 2. «Onucanue mprucrocoOIEeHHOCTH OpraHU3Ma B €€ OTHOCUTEIILHOTO
Xapakrepay.

Tema 2. Bo3HukHOBeHMe ¥ Pa3BUTHE KU3HU HA 3emuiie

JloHay4yHbI€ MPECTaBICHUS O 3apOKICHUU KU3HU. HayuHbIe TUTIOTE3bI BOSHUKHOBEHUS )KU3HU
Ha 3emuie: abMOreHe3 U MaHCIIepMUs. XUMHUUECKasi IBOJIIOIHS. AOMOTEHHBIN CHHTE3 OPraHUYECKUX
BEILIECTB U3 HEOPTraHUYECKUX. IKCIIEPUMEHTAILHOE TIOATBEPKICHUE XUMUYECKOM DBOJIOIINH.
HavanpHbie atansl 6nonoruueckoit sositonnu. ['nnoresa PHK-mupa. @opmupoBanue MmeMOpaHHBIX
CTPYKTYpP ¥ BOZHUKHOBEHHUE MPOTOKIETKU. [IepBhie kieTku u ux 3Bostonus. DopmupoBanue
OCHOBHBIX TPYIII KHUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emiie 1o spam u nepuogam. Karapxeil. Apxeiickas U IpoTEPO30MCKast IPHI.
[Taneo3otickast 3pa u €€ mepuoIbl: KEMOPUMCKUN, OPJIOBUKCKUH, CHUTYPUUCKUH, JTEBOHCKUM,
KaMEHHOYTOJIBHBIN, IEPMCKHM.

Me3so3oiickas 3pa U €€ MepHuoibl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

Kaiino3zoiickas spa v €€ nepuo/ipl: MaJeOreHOBbI, HEOT€HOBbBIN, aHTPOIIOT€HOBBIH.

XapakTepucTUKa KIMMaTa U Ire0JOTNYECKUX IpoueccoB. OCHOBHBIE 3TAIbl HBOJIFOLUN
PacCTUTEIBHOTO U KUBOTHOTO MUpa. ApoMopho3bl y pacTeHHit U KUBOTHBIX. [losiBineHue, pacuser u
BBIMHUPAHUE TPy )KUBBIX OPTaHU3MOB.

Cucrema OpraHm4ecKkoro Mupa Kak OTpakeHue 3BOJOUNH. OCHOBHBIE CUCTEMATUYECKNE TPYIIIIbI
OpraHU3MOB.

DBOJIONMS YEJIOBEKA. AHTPOIIOJIOTHS KaK Hayka. Pa3BuTue npencraBieHuid O TPOUCXOKICHUT
yesnoBeka. MeToibl u3yueHus antpornorenesa. CXoJCTBa U pa3inyusl 4eJI0OBEKa U )KUBOTHBIX.
CucremaTnuecKoe MoJIOKEHHUE YETI0BEKA.

JBuxkymue cuibl (hakTopbl) anTponoreHesa. HacneacTBeHHas H3MEHUYUBOCTh U €CTECTBEHHBIN
otOop. Ob1ecTBEeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAUN TPY/AA, MBIIIJICHUE, PEUb.

OcCHOBHBIE CTaJMH U BETBU HBOJIIOIIUY YEJIOBEKA: aBCTPATONUTEKH, YenoBek ymenslid, YemoBek
npsAMoxo i, YenoBek HeaniepTalibckuil, YenoBek pa3zymHblil. Haxoaku nckomnaeMbIx OCTaTKOB,
BpeMsi CYIIECTBOBaHMsI, 00JaCTh pacpOCTpaHeHus], 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYIUsl.

Yenoseueckue packl. OCHOBHBIE OOJIBIINE PAChl: €BPONICOUIHAS (€Bpa3uiicKas), Herpo-
aBCTpajouHas (3KBaTOpUAIIbHASA), MOHTOJIOUTHAS (a3MaTCKO-aMepuKaHcKasi). UepTsl
MPHUCTIOCOOIECHHOCTH MPECTaBUTENEH YETOBEYECKUX pac K YCIOBHSIM CYILIECTBOBaHUs. EMHCTBO
yenoBedeckux pac. Kputuka pacusma.

Hemoncmpauuu:

Ilopmpemur: ®@. Penn, JI. ITactep, A. . Onapun, C. Musnnep, I'. FOpu, Y. /lapBus.

Tabnuyst u cxemwvl: «Bo3HukHOBeHHE CONIHEUHOM CUCTEMBI», «Pa3BUTHE OPraHuYECKOr0 MUPay,
«PactutenbHas kineTka», «KuBoTHas kineTka», «[IpokapuoTnueckas kinetka», «CoBpeMeHHasi cucTeMa
OpraHUYEecKOTo MHUpay», «CpaBHEHHE aHATOMHYECKUX YePT CTPOCHHUS YETIOBEKA U YETTOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTUUECKUX HAX0JOK MPEIKOB COBPEMEHHOTO YEIOBEKaY,
«/IpeBHueiimue moau», «lpeBaue moan», «llepbie cCOBpeMEHHBIE 0N, «YeroBeuecKre pachi».

Obopyodosanue: mynsxu «lIpoucxoxaeHue yenoBekay (O0I0CThI aBCTPATONUTEKA, MTUTEKAHTPOTIA,
HeaH/IepTaliblla, KPOMAaHbOHIIA), CIETIKH WU N300paKeHUsI KAMEHHBIX OpYIUil IEPBOOBITHOTO
YenoBeka (KaMHU-YOMTEPhI, pyOuiia, ckpebia), reoXpoHoJorudeckas Tabnuia, Kosuekius «DopMbl
COXPaHHOCTHU UCKOTIAEMBbIX )KUBOTHBIX U PACTEHUI.

Jlabopamopuvie u npakmuyueckue padomol:



[TpakTaeckas paborta Ne 1. «/3yueHne NCKOMaeMbIX OCTATKOB PACTCHUN U )KUBOTHBIX B
KOJUIEKLIHSIX).

DKCKypcHs «IBONIOLUS OPTaHUYECKOT0 MUpa Ha 3emiiey (B €CTeCTBEHHO-HAYYHBIA WU
KpaeBeAUeCKUl My3eil).

Tema 3. Opranu3Mbl M OKpPYKaloLIasi cpeaa

DKOJIOTHS KaK HayKa. 3aJau ¥ pa3Jienbl IKOJOTUU. MeTo bl 3KOJOrH4eCKUX UCCIIEA0BaHMM.
DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YENIOBEKA.

Cpenpl 0OMTaHUS OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/IyIIIHAs, TIOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Okonoruveckue pakropsl. Kinaccudurarus 3k0I0rudeckux GakTopoB: aOHOTHICCKHE,
OMOTHYECKHE U aHTPOIIOTEHHBIE. JleliCTBHE SKOJIOTHIECKUX (PAaKTOPOB Ha OPTaHU3MBI.

AbuoTrueckue GpakTophl: CBET, TEMIEpaTypa, BIaXHOCTh. PoTonepuoansm. Ilpucnocodnenus
OpPraHu3MOB K JICHCTBHIO aOMOTHUYECKUX (PaKTOPOB. BHOJOTHUECKHEe PUTMBL.

buotuueckue pakropsl. Buabl OM0THYECKUX B3aMMOICUCTBHI: KOHKYPEHIIHS, XUITHUYECTBO,
cuMOu03 U ero ¢popmel. [lapasutusm, koonepaius, MyTyaaTu3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJICOHUYECTBO). AMEHCAIN3M, HEUTpain3M. 3HaUYeHHEe OMOTUYECKUX B3aUMOICHCTBHM JIJIst
CYIIECTBOBaHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKH Nonyasiuuu. OCHOBHbBIE MIOKA3aTeNN MOMYJSALUN: YUCIEHHOCTb,
IJIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpaLiks. JIMHaMUKa YUCIIEHHOCTH MOMYJISALUN U
€€ perymisus.

Hemoncmpayuu:

Ilopmpemui: A. I'ymbonbar, K.®. Pynbe, 3. ['ekkens.

Tabauywl u cxemsi: kapta «lIpupoaasie 30061 3eminy», «Cpeasl 0OUTaHUS OPTaHU3MOBY,
«DoTonepuoauzmy», «llomynsauuny», «3aKOHOMEPHOCTH POCTa YUCIECHHOCTH HOMYISIUN UHPY30pUH -
Typenbkn», «[lumessie nemnmy.

Jlabopamopnwie u npaxmuyeckue padoomoi:

JlabopaTtopnas padota Ne 3. «Mopdomornueckne 0COOEHHOCTH paCTEHUN W3 PA3HBIX MECT
oOUTaHUSD.

[Tpaktruueckas padota Ne 2. «[Toacuér mIOTHOCTH MOMYJSALUA pa3HBIX BUJOB PACTCHHIN.

Tema 4. CooluiecTBa U 3K0JI0IHYECKHE CHCTEMbI

CooOmuiecTBo opranu3mMoB — 0uo1eH03. CTpyKTyphl OMOLIEHO3a: BUJIOBas, IPOCTPAHCTBEHHAS,
Tpoduueckas (rnuiieBas). Buabi-noMmuaanTel. CBsi3u B OMOIICHO3E.

Dkojnoruueckue cucteMsl (3xkocucteMsl). [lonsitue 00 sxocrcTeMe U OUOTEOIIEHO3E.
OyHKIMOHATBHBIE KOMIIOHEHThI SKOCUCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, peayleHThl. KpyroBopot
BEIIECTB U MOTOK SHEPTUu B 3kocucTteMe. Tpoduueckue (MUILEBbIE) ypOBHU 3KocucTeMbl. [TumieBsie
uenu ¥ cetd. OCHOBHBIE MOKA3aTeNu 3KOCUCTEMBI: OroMacca, MPOAYKIUSI. JKOJIOTHUeCKHe
MUPaMUJIbL: IPOAYKIIH, YUCICHHOCTH, OMoMacchl. CBOMCTBA SKOCUCTEM: YCTOWYMBOCTb,
camoperynanus, pazsutue. CyKieccus.

[Ipupoanbie 3KOoCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOWHOTO UITU
IIUPOKOJIUCTBEHHOTO JIeca.

AHTPOIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOosKkocucTeMbl. bronoruueckoe u
XO035IIICTBEHHOE 3HAaYCHHE arpO3KOCUCTEM U arpodKOCUCTEM.

buopaznoobpasue kak pakTop ycToitunBocTH 3kocucteM. CoxpaHeHne 6HOIOrHIecKoro
pa3zHooOpasus Ha 3emuie.

VYuenue B. U. Bepnanckoro o 6uocdepe. 'panuiipl, cocta u cTpykTypa 6uocdepsl. Kusoe
BellecTBO U ero pyHkuuu. OcobeHHocTH 6ruochepsl Kak rio0albHON IKOCUCTEMBI. JIMHaMU4ecKoe
paBHOBecue U oOpaTHasi cBs3b B OHocdepe.

KpyroBopoTsl BeliecTB U OHOTe€OXMMHYECKHE IIUKIIBI AJIEMEHTOB (yriaepoa, a30Ta). 30HaJIbHOCTh
o6uochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Ouochepe 3emiid. AHTpOTIOTeHHBIE U3MeHeHus B ouocdepe. [mobdanpHbIe
HKOJIOTUYECKUE TPOOIEMBI.
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CocymecTBoBaHUE IPUPO/IBI U yenoBedyecTBa. CoxpaHeHne OnopazHooOpa3usi Kak OCHOBA
ycroitunBoctu 6uochepsl. OcHOBa pallMOHATBLHOTO YIIPABJICHUS IPUPOJHBIMH PECYpCaMH U UX
ucnojb3oBanue. JlocTmwkeHus GMOJIOTHY U OXpaHa IPUPOIbI.

Jemoncmpayuu:

Hopmpemur: A.JIx. Tenciu, B.H. Cykaués, B. 1. Bepnaackui.

Tabnuywr u cxemoi: «Ilumesle nenm», «bBUOLIEHO3: COCTaB U CTPYKTYypay», «IIpupoaHbie
coobmuiectBay, «Llenu muranus», « JKoornyeckas nupamuaay, «buocdepa u yenoex», « Ikocucrema
LIMPOKOJIMCTBEHHOTO JIeCay, « IKOCUCTEMA XBOMHOTO Jiecay, «bruoieHo3 BogoéMay, «ArpoLeHo3»,
«IIprMepHbIE aHTPOIIOTE€HHBIE BO3ACUCTBUS HA IPUPOLY», « BaskHeHIIe NCTOYHUKH 3arps3HEHUS
BO3/yXa ¥ TPYHTOBBIX BO», «[louBa — BaxHelas cocrasistomas ouochepsn», «PakTopsl
nerpaganuu nousy, «[lapaukoBsiii d3pdexT», «DaKkTopbl paIuoaKTUBHOTO 3arps3HEeHus Ouocheps»,
«O6mmas cTpykrypa ouocdeps», «Pacripocrpanenue xxu3au B 6nochepe», «O30HOBBIN dKpaH
ouocheps», «kKpyroopot yraepona B ouochepe», «KpyroBopoT azota B IpupOIE».

Ob6opynoBanue: MoAenb-anIuuKanus « Tunuuneie 6MOLEHO3bD», repbapuil «PacTuTenbHbIe
coo01ecTBa», KouieKnu «bruoreHosy», «Bpenntenn BaXXHEHIINX CEIbCKOX03IHCTBEHHBIX KYJIBTYP»,
repOapyu 1 KOJJIEKIIUU PaCTEHUI U KUBOTHBIX, IPUHAJIEKAIINE K PA3HBIM SKOJIOTMUECKUM TIpyInaM
onHoro Buaa, Kpacuas kaura Poccuiickoii @enepannu, n300paxeHus: OXpaHsIEMbIX BUAOB PACTCHUN U
KUBOTHBIX.

INJIAHUPYEMBIE PE3YJbBTATHBI OCBOEHMUS ITPOT'PAMMBI IO BUOJIOI'N HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUASA
Cornacno ®I'OC COO ycraHaBiIMBaroTCs TpeOOBAHUS K pe3yJbTaTaM OCBOEHHUS 00yJaroIMMUCS
MpOTrpaMM CPEJHETo 00IIero 00pa3oBaHus: JMIHOCTHBIM, METATIPEIMETHBIM U TIPEIMETHBIM.
JJUYHOCTHBIE PE3YJIBTATBI
B cTpyKType TMUHOCTHBIX PE3YyIbTaTOB OCBOEHUSA NpeaMeTa «bruoaorus» BhIIEICHbBI CIEIYIONINE
COCTABJISIOIINE: 0CO3HAHNE OOYJAIOIIMMUCS POCCUMCKON TPakTaHCKON HICHTUYHOCTH — TOTOBHOCTH
K CaMOPa3BUTHIO, CAMOCTOSITEIIFHOCTH U CAMOOTIPEICIICHUIO, HAIMYNE MOTUBAIIMH K O0y4EHHUIO
OMOJIOTHH, LIeJICHATIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUN TUYHOCTH HA OCHOBE KITFOUEBBIX
IIEHHOCTEH W UCTOPUUYECKHUX TPAMUIINA Pa3BUTHUSI OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH
00yJaroIIMXCsl PYKOBOJICTBOBATHCS B CBOCH JIEATEIILHOCTH IIEHHOCTHO-CMBICIOBBIMHU YCTAaHOBKaMH,
MIPUCYIIUMH CHCTEME OMOJIOTHYECKOTO 00pa30BaHMsI, HATMYUE YKOJIOTHIECKOTO TIPABOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LIEJU M CTPOUTH )KU3HCHHBIE TUTAHBI.
JIM4HOCTHBIE PEe3yJabTaThl OCBOCHHS MpeaMeTa «bHoIorus» T0CTUTAIOTCS B €IMHCTBE YIeOHOU 1
BOCIUTATEIbHOU JIEATEIIbHOCTU B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMHU
COIUOKYJIBTYPHBIMU, UCTOPUUYECKUMHU U TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPUHATHIMUA B
o01ecTBe NMpaBUJIaMd U HOPMAaMH TIOBEICHHS M CIIOCOOCTBYIOT MPOIIeccaM CaMOITO3HAHMSI,
CaMOBOCIUTAHUS U CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEU MO3ULIMM JIMYHOCTH, MATPUOTU3MA,
YBaXKEHUS K 3aKOHY U MPABONOPSAKY, YEIOBEKY TPyAa U CTapLIEMy IMOKOJEHUIO, B3AUMHOIO
YBa)KEHHUA, OEPEKHOTO OTHOIICHHSI K KYIbTYPHOMY HACJEAUIO U TPAJIUIUIM MHOTOHAIIMOHAIBHOTO
Hapoga Poccuiickoit denepannu, NpUpoIe U OKPYKAIOLLIEH cpene.
JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS YUeOHOTO IpeaMeTa «bruosioTus» N0KHBI OTpaXaTh TOTOBHOCTD
U CIOCOOHOCTH 00YJarOMIMUXCsl pYKOBOACTBOBATHCS C(HOPMUPOBAHHOMN BHYTPEHHEH MO3UIUEi
JUYHOCTH, CUCTEMOM [IEHHOCTHBIX OPUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOCKICHUIA,
COOTBETCTBYIOIIUX TPAJAULIMOHHBIM [IEHHOCTSAM POCCUHUCKOTO OOIIECTBa, pPaCIIMPEHHE KUZHEHHOTO
OTIBITA U OTIBITA JEATENBHOCTH B MPOLECCE PeATU3alMM OCHOBHBIX HAMPABJICHUM BOCIIUTATEIBbHOMN
JIEATEILHOCTH, B TOM YHCJIE B YaCTH:
1) rpa’aaHcKOro BOCIUTAHMS:
v c(OPMHUPOBAHHOCTH TPAXKTAHCKOM MO3HIMH 00YJarOIIErocst Kak akTHBHOTO M OTBETCTBEHHOTO
YJieHa POCCUICKOTO 00I1IeCcTBa;
v 0CO3HaHHE CBOMX KOHCTUTYLIMOHHBIX [IPAB M 00I3aHHOCTEM, YBa)KEHHE 3aKOHA M IIPABOIIOPSIKA;
v TOTOBHOCTBH K COBMECTHOM TBOPYECKOM JAEATETLHOCTH TIPH CO3IAHUU YUEOHBIX ITPOEKTOB, PEIICHUH
y4eOHBIX U MMO3HABATEIHHBIX 33/1a4, BHIOJHEHUN OUOIOTHUECKUX IKCIIEPUMEHTOB;
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v

CIIOCOOHOCTH OIPENEISITh COOCTBEHHYIO TTO3UITUIO TI0 OTHOIICHHIO K SBJICHHUSIM COBPEMEHHOM
KM3HU U O0BACHATH €6

YMEHHE YUUTHIBATh B CBOUX JICHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aMMOACHCTBHSI JIIOCH
C pa3HBIMU YOSKICHUSAMU, KyJIbTYPHBIMU [IEHHOCTSMU U COLUATHHBIM TIOJIOKEHUEM;

TOTOBHOCTH K COTPYIHUYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJHEHUS YICOHBIX, TO3HABATEIIBHBIX
Y UCCIICJIOBATEIIbCKUX 3a/1a4, YBAXXUTECIILHOTO OTHOIICHHUSI K MHEHUIO ONIIMIOHEHTOB TIPH
0OCY)KJICHUH CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COJICPIKAHUS;

TOTOBHOCTH K TYMaHUTAPHOU M BOJIOHTEPCKON JNESTEILHOCTH;

2) NaTPpUOTHIECCKOIO BOCIIMTAHUSA

v

v

c(hOPMHUPOBAHHOCTH POCCHICKON TPaKIaHCKON MICHTUIHOCTH, TATPUOTU3MA, YBAKEHUS K CBOEMY
HapOo/y, YyBCTBa OTBETCTBEHHOCTH nepen PoanHoM, ropaocTu 3a CBOi Kpail, cBor0 Poauny, cBoi
SI3BIK U KYJBTYPY, IPOILJIOE U HACTOAIIEE MHOTOHALMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOJHOMY HACIICAHNIO U MAMATHUKAM IPUPOIbI, JOCTHKEHUSIM
Poccnn B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIOCOOHOCTh OLIEHMBATH BKJIAJ POCCUMCKHUX YUEHBIX B CTAHOBJICHUE U pa3BUTHE OMOJIOTHUH,
MMOHUMAaHMSI 3HAYEHUSI OMOJIOTUHY B TIO3HAHUH 3aKOHOB TIPUPOJIBI, B dKU3HH YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uaeiHast yoexa1EHHOCTh, TOTOBHOCTbD K CIIY’KE€HUIO U 3auuTe OTedecTBa, OTBETCTBEHHOCTh 3a €T0
cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

v
v
v

v
v

OCO3HaHMWE JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIIUIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICH Ha
MOPAJIBHO-HPAaBCTBECHHBIC HOPMbBI U [ICHHOCTH,

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTEINSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEH CEMEMHOM )KU3HU B COOTBETCTBUU € TPaAUIIMSIMHU Hapoa0B Poccuu;

4) 3cTeTMYECKOr0 BOCIIUTAHMSI:

v

v
v

ACTETUYECKOE OTHOIIEHUE K MUY, BKIJIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHKE SMOIIMOHAIBHOTO BO3JICHCTBUSI dKUBOM MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPAKEHUIO B PA3HBIX BUJIAX UCKYCCTBA, CTPEMJICHUE MPOSIBIISTH KauecTBa
TBOPUYECKOH JINYHOCTH;

5) pusnveckoro BocnuTaHus, (POPMHUPOBAHUS KYJIbTYPHI 310POBbSI M IMOIUOHAJIBLHOTO
0J1aronmoJryymsi:

v

MOHUMAaHUE U peai3anus 310poBOro U 0e301macHoro oopasa KU3HH (310pOBOE MUTAHHE,
cOOITI0/IeHNE TUTHEHHYECKUX IPAaBUII M HOPM, COATaHCUPOBAHHBIN PEKUM 3aHATHH M OTAbBIXA,
perymnspHas pu3HYecKas akTHBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO OTHOLICHUS
K COOCTBEHHOMY (PU3NYECKOMY U TICUXUYECKOMY 3[J0POBBIO;

MOHUMAaHHUE NEHHOCTH MTPABUJI MHIUBHYaJIbHOTO M KOJUIEKTUBHOTO O€30MacHOTO TIOBEICHUS B
CHUTYaIHSIX, YIPOKAIOIIUX 310POBBIO U KU3HH JIIOICH;

OCO3HAHHE MOCIEACTBUI U HENPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTHKOB,
KypeHus);

6) TPyA0BOro BOCIMTAHUSA:
v

v

v

v

TOTOBHOCTH K TpyAy, OCO3HAHNEC LICHHOCTU MAaCTCPCTBA, pr,[[OJHO6I/Ie;

TOTOBHOCTh K aKTUBHOM AEATEIbHOCTH TEXHOJOTHUECKON U COIMAIbHOMN HAaITpaBJICHHOCTH,
CIIOCOOHOCTH HHUIIUNPOBATD, IINIAHUPOBATb U CAMOCTOSATCIIBHO BBITIOJIHATE TAKYI0 ACATCIIBHOCTD,
HUHTEPCC K pa3JINIHBIM C(i)epaM HpO(i)GCCI/IOHaHLHOI\/'I ACATCIIbBHOCTHU, YMCHHUEC COBCPIIATH
OCO3HAHHBIN BBI60p 6yz[y1u6171 HpO(I)eCCI/II/I " pCaIM30BbIBATH COOCTBEHHbBIC JKM3HECHHBIC IIJ1aHBbI,
TOTOBHOCTB M CIIOCOOHOCTH K O6paSOBaHI/IIO n CaMOO6pa3OBaHI/IIO Ha MPOTSKCHUU BCeM KHN3HH,

7) 3K0JIOrHYEeCKOTr0 BOCTIMTAHUS:

v

HKOJIOTHYECKH 11e71eco00pa3HOe OTHOIICHHE K MPUPOAE KaK HCTOYHHUKY )KH3HU Ha 3eMIie, OCHOBE
€€ CyIIECTBOBAHUS;
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AN

MOBBIIIEHUE YPOBHS 3KOJIOTUYECKOHN KYIbTYpBI: IPUOOPETEHUE ONBITA JIAHUPOBAHUS MTOCTYIIKOB
1 OLIEHKHM UX BO3MOYKHBIX IOCJIEACTBUN JJIs1 OKPYXKAIOIIEH Cpeibl;

0CO3HaHME TJI00AIBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIEM U IyTel MX pelIeHus;
CIOCOOHOCTH MCIIOIB30BATh MPUOOpeTaeMble PU U3YUEHUU OMOJIOTHH 3HAHUS U YMEHUS TPU
pereHnn mpooieM, CBA3aHHBIX ¢ PAlMOHATBHBIM IPUPOIOIOIH30BaHNEM (COOII0IEHUE TTPABUIT
IIOBEICHUS B IIPUPOJE, HAIIPABJIECHHBIX HA COXPAHEHNUE PABHOBECHS B SKOCUCTEMAX, OXPaHy
BUJIOB, KOCUCTEM, Ouochepsl);

AKTUBHOE HEMPUATUE ICUCTBUMN, IPUHOCSIINX BPEIl OKPYKAIOILIEH TPUPOJIHON Cpelie, yMEHUE
IIPOrHO3UPOBATh HEOIATONPUATHBIE KOOI MUECKUE TIOCIEICTBUS IPEANIPUHUMAEMBIX 1eHCTBUN
Y TIPEAOTBPALIATh UX;

HaJIMYUe Pa3BUTOrO FKOJIOTMUYECKOTO MBILIUIEHHUS, 3KOJIOTHYECKOUN KYJIbTYpBbI, OIbITA
JEeSITEIbHOCTH SKOJIOTMYECKON HalpaBJIE€HHOCTH, YMEHUS PyKOBOJICTBOBATHCS MU B
[I03HABaTEIbHON, KOMMYHHUKAaTUBHOM M COLIMAIbHOM NMPAKTUKE, TOTOBHOCTH K Y4acTHIO B
MIPaKTUYECKON JESITEIbHOCTH IKOJIOTUYECKOM HaIllPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 NO3HAHUSA:

v

c(OpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH 1 00II€CTBEHHOM MPaKTUKH, OCHOBAaHHOIO Ha AUAJIOTE KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETr0 MECTA B MOJIMKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE S3bIKOBOM U YMTATEIBCKOM KyIbTYpPbI KaK CpEACTBa B3aUMOIEHCTBUS MEXKIY
JIOJIbMU U TTIO3HAHUS MUPA;

MOHUMaHue crienupuKU OMOJOTUH KaK HayKH, OCO3HAHUS €€ PO B POPMHUPOBAHUHI
palMOHAIBHOTO HAYYHOTO MBIIIIEHUS, CO3aHNU LIEJIOCTHOTO MPEACTaBIEHUS 00 OKPYKaIOLIEM
MHpE KaK O €IUHCTBE MPUPOJIbI, YeJIOBEKa U 00IECTBA, B TOZHAHUU TPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHNH TPOOIeM COXPaHEHHsI TPUPOTHOTO PaBHOBECHUS;

yOexIEHHOCTh B 3HAYMMOCTH OMOJIOIMHU AJIs1 COBPEMEHHOM IIMBUIM3ALMU: 00ECIIeYeHNs] HOBOTO
YPOBHS pa3BUTHUS MEJUIIMHBI, CO3JaHHE NEPCIEKTUBHBIX OMOTEXHOJIOTUM, CIIOCOOHBIX pellaTh
pecypcHble IPoOIEMbI pa3BUTHS YEJIOBEUECTBA, IOMCKA IYTeH BbIX0/1a U3 I100aIbHbIX
9KOJIOTHYECKUX MTPOoOIIeM U 00ecrieueHHs Mepexoia K yCTOMUMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
HCIOJIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB KNU3HU;
3aMHTEPECOBAHHOCTH B MOJIy4YE€HHH OMOJIOrMYECKUX 3HAHUH B 1I€JIAX MOBBIIIEHUS 001Iei
KYJIBTYpBl, €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH, KaK COCTaBHON 4acTH (PyHKIIMOHAJIBHOM
IPaMOTHOCTH 00ydaromuxcs, popMupyemMoit npu U3y4eHuu OuoJIoruH;

[IOHMMaHHE CYIIHOCTH METOJI0B MIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH
UCIOJIb30BATh MOJTy4yaeMble 3HAHUs Ul aHAJIN3a U OOBSICHEHNUS SIBIIEHUH OKPYKAOLIEro Mupa u
IIPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUE J1eJ1aTh 000CHOBAHHBIE 3aKIFOUEHUS HA OCHOBE
Hay4HbIX ()aKTOB U UMEIOIUXCS JAHHBIX C LEJIbIO IIOJY4YEHUS TOCTOBEPHBIX BBIBOJIOB;
CIOCOOHOCTh CAMOCTOSITENILHO MCII0JIB30BaTh OMOJIOTMYECKUE 3HAHUS JUI peleHUs poobieM B
peabHbIX KU3HEHHBIX CUTYaLUsX;

0CO3HaHME LIEHHOCTH Hay4YHOU NesTeIbHOCTH, TOTOBHOCTh OCYIIECTBIIATh IPOEKTHYIO U
HCCIIEI0BATENILCKYIO JESITEIbHOCTh MHANBHUYaIbHO U B IPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U caMO0OOPa30BaHUIO, K aKTUBHOMY
MIOJIy4EHHUIO HOBBIX 3HaHUH 110 OMOJIOIMH B COOTBETCTBHUHM C )KU3HEHHBIMU MMOTPEOHOCTSAMHU.

METANIPEAMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3ynbTaThl OCBOSHHS yUeOHOTO npenMeTa «bHoaorus BKIIOYatoT: 3HaUUMBIE IS
(bopMUpOBaHH MUPOBO33PEHUS 00YUAIOIIMXCS MEXAUCIUIIMHAPHBIE (MEXIPEIMETHBIC)
oOI1eHayYHbIe MOHATHS, OTPaXKaroIKe 1eJO0CTHOCTh HAyYHOH KapTHHBI MUpa U Celn(UKY METOJIOB
MIO3HAHMUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILEeCTBO, SHEPTHs, BJIEHHE, POLIECC, CUCTEMA,
HAy4HbIN (aKT, IPUHIINI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIeI0OBaHNe, HAOII0/IeHUE,
U3MEpEHUe, SKCIEPUMEHT U IPYTUX), YHUBEpCAlIbHbIE yueOHbIe JeiicTBUs (T03HABATEIbHbIE,
KOMMYHHUKaTHBHBIE, PETYISITUBHBIE), 0OecneunBaroiiie popMupoBanue GyHKINOHATLHON
I'PaMOTHOCTH M COLIMAIBHOM KOMIETEHIIMH 00yJaromuxcs, CIOCOOHOCTh 00YUYaIOIIMXCs UCIIOJIb30BaTh
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OCBOEHHBIE MEXIMCIUILIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCaAJIbHbIE yueOHbIE AEHCTBUS
B [103HABATEIbHOM U COLMATIbHOM IMPAKTHUKE.
Ilo3naBaTenbHBIC YHHBepPcaibHbIE YueOHbIE JelCTBUSA

ba3oBrble Jornyeckue 1eHCTBHUA:

CaMOCTOSTENIbHO (DOPMYITHPOBATH U aKTYaJIHM3UPOBATh MPOOIEMy, pacCMaTprBaTh €€ BCECTOPOHHE;
HCI0JIb30BATh IIPY OCBOCHUHU 3HAHUM IMPUEMBI JIOTHYECKOTO MBIILIJIEHUS (aHAIN3a, CUHTE3a,
CpaBHEHHsI, KJIaCCU(PUKALUHU, 0000IEHN), paCKPBIBATh CMBICI OMOJIOIMUECKUX MOHATUH (BBLIEIATH
UX XapaKTepHbIE IPU3HAKU, YCTAHABJIUBATH CBSI3U C IPYTMMU NOHATUSAMU);

ONPEEIATh 1NN JESITEIbHOCTH, 3aaBasi HapaMeTpbl U KPUTEPUU UX TOCTUKEHUS, COOTHOCUTD
pe3yJbTaThl JESATENILHOCTH C IOCTABJIEHHBIMU LIEISAMY;

MCIIOJIb30BATh OMOJIOTUYECKUE TIOHATHS JJ1s1 00bSICHEHHS (PAKTOB ¥ SBJICHUN )KUBOM MTPHUPOIBI;
CTPOUTH JIOTUYECKUE PACCYKIACHUS (MHIYKTUBHbIE, 1€TyKTUBHbBIE, IO aHAJIIOTHH), BBISBIIAThH
3aKOHOMEPHOCTH U IIPOTUBOPEUUS B PACCMaTPUBAEMBbIX SIBIIEHUSX, (DOPMYINPOBATh BHIBObI U
3aKIIIOUEHUS;

MIPUMEHSTh CXEMHO-MO/IEJIbHBIE CPEJICTBA AJISl IPECTABJICHUS CYLLIECTBEHHBIX CBSI3€H U OTHOILIEHUH B
M3Yy4aeMbIX OMOJIOTHYECKUX 00BEKTax, a TAKXKe MPOTUBOPEUYNUN Pa3HOTO POJIa, BHISBICHHBIX B
pa3IMYHbIX HH()OPMALIMOHHBIX UCTOUYHHKAX;

pa3pabaThIBaTh IJIaH peuieHus MpoOIeMbl C YIETOM aHaIM3a UMEIOLIUXCS MaTePUATIbHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEIILHOCTD, OLIECHUBATh COOTBETCTBHUE PE3YIbTATOB LIEJISM, OLIEHUBATh
PHUCKHU MOCIIEACTBUN NEATENbHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH PA0OTY B YCIOBUSIX pealbHOr0, BUPTYAIbHOTO U KOMOWHHUPOBAHHOTO
B3aMMOICHCTBHS,

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE NIPH PEILICHUH )KM3HEHHBIX NTPO0IIeM.

ba3oBrble nccienopareibcKue AeiicTBH:

BIIQJICTh HAaBBIKAMH Y4€OHO-HCCIIE0BATEILCKOM M MPOEKTHOM ACSITEIIPHOCTH, HABBIKAMH Pa3pelIeHUS
mpooJIeM, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIIbHOMY ITOUCKY METOJIOB PEIICHUS
MPaKTUYECKHUX 33J1a4, TPUMEHEHHUIO Pa3IMYHBIX METOJIOB MTO3HAHUS;

HCIIOJIb30BaTh PA3IMYHBIC BUJIBI ACATEIHHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS, €0 HHTEPIIPETAINH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B YIEOHBIX CUTYAIIUSX, B TOM YHCIIC TIPU CO3/IaHUH YI€OHBIX U
COITMATBHBIX TIPOEKTOB;

(hopMupOBaTh HAYYHBIM THUIT MBIIIUICHHS, BJIAJIETh HAYYHOH TEPMUHOJIOTHEH, KITFOUEBBIMU TOHATHIMUA
1 METOJIaMU;

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIIbHON JEATEIHLHOCTH M )KU3HEHHBIX
CUTYaIHsIX;

BBISIBIISITH IPUYMHHO-CIICJICTBEHHBIE CBS3H U aKTyaJU3UPOBATh 3a/1a4y, BBIIBUraTh TUIIOTE3Y €€
pelIeHUs, HaXOAUTh apTyMEHTHI 17151 J0Ka3aTelIbCTBA CBOMX YTBEPKJICHUH, 3a71aBaTh MapaMeTphl U
KPUTEPHUH PEIICHHUS;

aHAJIM3UPOBATH MOJIYYCHHBIE B XO/I€ PEIICHUs 3a]]a4l Pe3yabTaThl, KpUTUUECKU OLICHUBATH UX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, OLIEHUBATH TPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISTH IEJICHANIPABICHHBIN MOUCK TIEPEHOCA CPEJICTB U CIIOCOOOB JEHCTBUS B
podecCHOHANBHYIO CPEyY;

YMETb MEPEHOCUTH 3HAHUS B TIO3HABATEIbHYIO U MPAKTUYECKYIO0 00JACTH KU3HEIEATEIIbHOCTH;
yMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE Ui, TIpe/ylaraTh OPUTHHAIBHBIE TIOXO0AbI M PEIICHUS, CTAaBUTh MPOOIEMBbI U
3a/1auu, JOIMYCKAIOIINE AIbTePHATUBHbBIC PEILICHHUS.

Padora ¢ undpopmanueii:
OPUEHTUPOBATHCS B PA3IMUHBIX HICTOUHUKAX HHPOPMALIUH (TEKCTE y4eOHOTO MOCOOUs, Hay4HO -
NOTMYJISIPHOM TuTepaType, OMOJIOTHYECKUX CIOBAPAX U CIPABOUYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX,
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B MHTEepHeTe), aHanm3upoBaTh HHGOPMAIIHIO Pa3IMYHBIX BUAOB U (JOPM MPEICTABICHUS, KPUTUIECKU
OLICHUBATh €€ TOCTOBEPHOCTh M HEMTPOTHUBOPEUYNBOCTb;

(opMynHpOBAaTh 3aIIPOCHI M IPUMEHSATH Pa3TMYHbIE METO/IBI IIPU MOUCKE U 0TOOpE OUOIOTHUECKOM
uHpOopManY, HeOOXOIUMO [T BBITIOJIHEHUS YUeOHBIX 33/1a4;

pUOOPETaTh OIBIT UCTIOIB30BaHMS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOT U,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIOJIB30BAHUS PA3IHMUHBIX TIOMCKOBBIX CHCTEM;
CaMOCTOSITEIIEHO BEIOMPATH ONTHMAJIBHYIO ()OPMY TMPEACTaBICHUSI OMOJIIOTHYECKON HH(pOpMaUu
(cxembl, rpauku, quarpamMmbl, TaOIUIbI, PUCYHKH U IPYTOE€);

MCIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPENICTBA MPH paboTe ¢ OMOJIOrnuecKoi nHpopMannei:
MPUMEHSTh XUMHYECKHE, (GU3NIECKUE U MaTEMaTHYECKHE 3HAKU U CUMBOJIBI, ()OPMYIIBI,
a00peBHaTypy, HOMEHKJIATYpy, UCII0JIB30BATh U MPE0OPa30BhIBATh 3HAKOBO-CHMBOJIMYECKHIE CPEICTBA
HaTJISTHOCTH;

BJIQJIETh HABBIKAMH PACIIO3HABAHMS U 3AIIUTH MHQOpMAIUK, HHPOPMAIIMOHHOW O€3011acCHOCTH
JMYHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIE el CTBUS

Oo0menue:

OCYHIGCTBJ'I?[TB KOMMyHI/IKaHI/II/I BO BCEX C(bean KHU3HHU, aKTUBHO y‘-IaCTBOBaTI) B AUaJiore nujiu
JMCKYCCHU TIO CYIIECTBY 00CYXK1aeMoi TeMbl (YMEHUE 3a7aBaTh BOIIPOCHI, BRICKA3BIBATh CY)KJICHUS
OTHOCUTCJIIBbHO BBITIOJTHCHU A npeﬂnaraeMofz'I 3a1a4u, y‘II/ITI)IBaTB I/IHTepeCBI 1 COTrJIaCOBAHHOCTH
MO3UIUHI IPYTUX YYaCTHUKOB JMUAJIOra WM AUCKYCCUN);

pacro3HaBaTh HEBepOAIbHBIC CPEJICTBA OOMIECHUS, TOHUMATh 3HAYCHNE COITUATBHBIX 3HAKOB,
Hpe)IHOCI)IJ'IOK BO3HUKHOBCHUA KOH(i)J'H/IKTHBIX CHTyaHHﬁ, YMeTI) cMATr4YaThb KOH(i)J'H/IKTBI " BCCTU
MIEPETOBOPHI;

BJIQJICTh Pa3IMYHBIMH CIIOCOOAMH OOIIECHUS U B3aUMOICHCTBHUS, IOHUMATh HAMEPEHUS JAPYrUuX JTIOCH,
MIPOSIBIIATH YBAKUTEIIBHOE OTHOIIICHUE K COOECETHUKY M B KOPPEKTHOM (hopme hopMyTMpoBaTh CBOU
BO3PAXKCHHS;

Pa3BEPHYTO M JIOTUIHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

CoBMecTHasi 1eAITEJILHOCTD:

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHON 1 UHIUBUIYAIbHON PaOOTHI IPU PEeLICHUN
Ouosnoruueckoi mpobdaemMpl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS TPYNIOBLIX (hopM
B3aUMO/ICHCTBUS MPU pelICHUH yueOHOM 3a/1auu;

BBIOMpATh TEMATUKY  METOJIbl COBMECTHBIX ACHCTBUI ¢ y4ETOM OOLIUX HHTEPECOB U BO3MOKHOCTEH
Ka)KJIOTO YIeHA KOJUJICKTUBA;

MPUHUMATD LIEJIH COBMECTHOMN JESITENbHOCTU, OPraHU30BbIBATh U KOOPIUHUPOBATH ACUCTBUSA IO €&
JOCTHKEHHIO: COCTABJIATH IJIaH IEHCTBUMN, paclpeesiaTh PO C yu€TOM MHEHUN YYaCTHUKOB,
00CYXKJaTh pe3ylbTaThl COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa U KaKJIOTO yYaCTHHUKA KOMaHIbI B OOIIMIA pe3ysbTat 1o
pa3paboTaHHBIM KPUTEPUSM;

npeaaraTb HOBbIE IPOEKTHI, OIICHUBATh UJICU C IMO3UIIUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUIECKON
3HAYUMOCTH;

OCYILIECTBIISTh IO3UTUBHOE CTPATETMUECKOE MOBEJCHHUE B PA3IMUHBIX CUTYAIUIX, TPOSBISATH
TBOPUYECTBO M BOOOpakeHUe, ObITh MHUIIUATUBHBIM.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AeilicTBUS

Camoopranm3anus:

HCI0JIb30BaTh OMOJIOTUYECKHUE 3HAHUS JUIS BBISBICHUS MPOOJIEM U UX PEIICHUs B )KU3HEHHBIX U
y4eOHBIX CUTYAIHSIX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUU IIEJIEBBIE i CMBICIIOBBIC YCTAHOBKU B CBOMX JACUCTBUSIX U
MOCTYIKaX [0 OTHOIICHHUIO K KUBOU MPUPOJIE, CBOEMY 3I0POBBIO U 3I0POBBIO OKPYKAIOIIIHX;
CaMOCTOSITENILHO OCYIIECTBIIATH MO3HABATEIBHYIO AESITETLHOCTb, BBISBISATH MPOOJIEMBI, CTABUTH U
(dbopMynupoBaTh COOCTBEHHBIE 331a4U B 00pa30BaTeIbHON JESITEILHOCTH U )KHU3HEHHBIX CUTYaIIUAX;
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CaMOCTOSITEJIEHO COCTaBJISITh IJIaH PEIIEHHs IPOOIEMBbI C Y4ETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciMpATh paMK1 y4eOHOTO IpeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JieTIaTh OCO3HAHHBIN BBIOOD, apIYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE; OLICHUBAThH
NpUOOPETEHHBIN OIIBIT;

CocoOCTBOBATH (POPMHUPOBAHUIO U MTPOSBICHUIO IIUPOKOH SPYAUIIIH B Pa3HBIX 001aCTAX 3HAHUH,
IIOCTOSIHHO TMOBBIILIATH CBOM 00pa30BaTENIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYalllsIM, BHOCUTh KOPPEKTUBBI B IEATEIBHOCTD, OLICHUBATH COOTBETCTBUE
PE3yJIbTAaTOB LICIISIM;

BJIQJICTh HaBBIKAMH MTO3HABATEIHHON peQIIEKCUH KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUH U
MBICIIUTEIbHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMM, HCIOJIB30BaTh NPUEMBI pedIeKCUH IS
OILIEHKHU CUTYalll{, BEIOOPA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATH PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHUXKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH.

IIpunsTHe ceds1 M Apyrux:

MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX MPH aHAIN3€E PE3yIbTaTOB JACATENBHOCTH;

MIPU3HABaTh CBOE MPABO U MPABO APYrUX HA OLINOKHU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYTOro YesloBeKa.

NNPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbie pe3ynabTaThl 0cBoeHUs porpaMMbl COO mno 61onoruu Ha 6a30BOM YPOBHE BKIIIOYAIOT
cnenuduueckue g yueOHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHHS U CTIOCOOBI JeHCTBHIA
110 OCBOEHUIO, MHTEPIPETAIIUN U TPE0OPa30BaHUIO 3HAHUM, BUJBI JESITEILHOCTH IO MOIY4YEHUIO
HOBOTO 3HaHUS U MPUMEHEHUIO 3HAHUM B Pa3IMUHBIX YUEOHBIX CUTYallUsAX, a TAKKE B peaTbHBIX
KU3HEHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ OHojorueil. B mporpaMMe mpenMeTHbIe pe3ynbTaThl
MIpeICTaBJICHbI IO ToaM 00y4YeHHUS.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO npeaMera «buosorus» B 10 Ki1acce 10DKHBI
OTpPAXKaTh:

e chopMUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOI KapTUHBI MUpa U
HayYHOTO MHPOBO33PEHHUS, O BKJIa/Ie POCCUNCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ouosnoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIIeHHs] )KU3HEHHBIX 3a/1a4;

® yMEHHE PacKpbIBAaTh COJEPKaHUE OMOJOTMYECKUX TEPMUHOB U MOHATHI: )KU3Hb, KJIETKA,
OpranusM, MeTabosu3M (0OMEH BEIIECTB U MPEBpaIlleHUe YHEPTHH ), TOMEOCTa3 (CaMOperysius),
yYpOBHEBasi OpraHU3aIHs )KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHHE (PETIPOTYKIIHS),
HAacCJIEeACTBEHHOCTh, U3MEHUNUBOCTD, POCT U Pa3BUTHUE;

® yMeHHE U3JIaraTh OMOJIOTUYECKUE TEOPHH (KIETOYHASI, XPOMOCOMHAs!, MyTallUOHHAS,
LEHTpaJbHas JOTMa MOJIEKYISIpHO# Ouonorun), 3akoHsl (I'. Mennens, T. Moprana, H. 1.
BauiioBa) u yueHus (0 neHTpax MHOroo0Opa3us U MPOUCXOKICHUS KyIbTYpHBIX pacTenuit H. U.
BaBuiioBa), onpenenats rpaHullbl UX MPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

® yMEHHE BJIaJIeTh METOJaMH HAyYHOTO MO3HAHUS B OMOJIOTHH: HAOMIOIEHUE U ONIMCAHUE KUBBIX
CHCTEM, MPOLIECCOB U SIBJIICHH, OpraHu3a1ysl U IpoBeieHHe OMOJIOrHYeCKOTro KCIIEpUMEHTa,
BBIJIBUJKEHUE TUIIOTE3bI, BBISIBIICHHE 3aBUCUMOCTH MEXIY UCCIEAYEMBIMU BEIMUMHAMHU,
00BsICHEHHUE MOTYUYCHHBIX PE3yIbTaTOB, UCMOJIB30BAHHBIX HAYYHBIX MOHATUH, TEOPU U 3aKOHOB,
YMEHUE JeJIaTh BHIBOJIbI HA OCHOBAHHUH MOJTYYEHHBIX PE3YIIbTATOB;

® YMEHHE BBIIEIATH CYLIECTBEHHBIEC MPU3HAKU BUPYCOB, KIIETOK MPOKAPUOT U FYKApUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, 0COOEHHOCTH MPOLIECCOB: OOMEHA BEIIECTB U
MIpeBpaIleHus SHEPTHH B KJI€TKe, (POTOCHHTE3A, ITACTHUYECKOTO U SHEPreTHYECKOro 0OMEHa,
XeMOCHHTE3a, MUTO3a, MEH03a, OTUIOJOTBOPEHUS, PA3MHOKEHUS, HHAUBUIYAIbHOTO Pa3BUTHS
OopraHu3Ma (OHTOI'€HE3);
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YMEHHE MIPUMEHSTH IMOTYICHHBIC 3HAHUS ISl OOBSICHEHHS OMOJIOTUYECKUX MTPOIIECCOB U SIBJIICHUH,
JUTSL IPUHATHS MPAKTUYSCKUX PEIICHUH B TIOBCETHEBHOM KU3HHU C IIEJIBI0 00CCTICUCHIS
0€30IaCHOCTH CBOETO 3/I0POBbS U 370POBbS OKPYKAIOIIUX JIFO/IEH, COOII0ACHUS HOPM
IPaMOTHOTO MOBEJCHUS B OKpYXaloIlel IPpUPOIHOI cpelie, MOHUMaHNe HE00X0IMMOCTH
MCTIOJIb30BAHUS JIOCTHKEHUN COBPEMEHHOW OMOJIOTHHN U OMOTEXHOJIOTUI /ISl pAIlHOH ATTBHOTO
MIPUPOJIOTIOIIE30BAHHUS;

YMEHHUE pelIaTh dJIEMEHTAPHbIE TeHETHUECKUE 3a/1a41 HAa MOHO- M TMTHOPUIHOE CKpPEIIMBaHUE,
CIICTIIICHHOE HACJIEZI0BAaHUE, COCTABIIATH CXeMbl MOHOTHOPHTHOTO CKPELIMBAHUS IS
MpeJCKa3aHus HACIEAOBAaHUS MPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBINOJIHATH Ja00PATOPHBIE U TPAKTHUECKHUE pabOThl, COOMI0IATh IpaBUila Ipu padoTe ¢
y4eOHBIM | J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTUYCCKHU OLICHUBATh U MHTEPIIPETUPOBATH HH()OPMAIIUIO OHMOJIOTHIECKOTO
COJIepKaHUsI, BKIFOUAIOMIYIO TICEBIOHAYYHBIE 3HAHHUS U3 PA3JIMIHBIX HCTOYHUKOB (CpeaCTBa
MaccoBO# nH(pOpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTePUAITbI ), STHYECKHAE aCTIeKThl COBPEMEHHBIX
HCCIICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHUE C03/1aBaTh COOCTBEHHBIE MTUCHMEHHBIE U YCTHBIE COOOIIeHUS, 0000111ass OMOJIOTHYECKYIO
MH(OPMAIIHAIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO UCTIOJL30BATh TIOHATHHHBIN armapar
OuoI0rNu.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TTpenaMeTa «buonorus» B 11 ki1acce 10DKHBI
OTpaxarb:

c(OPMHUPOBAHHOCTH 3HAHUH O MECTE U POJIH OUOJIOTHH B CHCTEME HAYYHOTO 3HAHHUS
€CTECTBCHHBIX HayK, B (JOPMUPOBAHNN COBPEMEHHOW €CTECTBEHHO-HAYYHOUH KapTUHBI MHpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIa/Ie POCCUHCKUX U 3apyOeKHBIX YUIEHBIX-OHO0JIOTOB B Pa3BUTHE
O6uosoruu, pyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JIIsl pElIeHHs )KU3HEHHBIX 3a]1a4; YMEHHeE
PacKpbIBaTh COEpKaHNUEe OMOJIOTHUYECKUX TEPMUHOB U MOHATHI: BU, MOMYJISILIHS, TeHOPOH,
ABOJIIOLINS, TBIKYIIHE CUIIBI ((PaKTOPHI) 3BOJIOIHH, PUCTIOCOOTICHHOCTh OPTaHU3MOB,
BUJI000pa30BaHKe, IKOJOTUYECKUE PaKTOPhI, SKOCHUCTEMA, TPOAYIIEHTHI, KOHCYMEHTHI,
PEeIYIEHTHI, IIENH MUTAaHUs, YKOJIOTHYECKas MupamMua, ONoreonenos, ouocdepa;

yMEHHEe U3y1araTh OMoJIornyeckue Teopun (dBositolnoHHas reopus Y. JlapBruHa, cHHTeTHYeCKast
TEOPHUsI FIBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiieBoro cxoctea K. M. bapa,
YyepeloBaHMs TJIaBHBIX HanpaBiieHni 1 mytei sBosonnu A. H. CeBeprioBa, yueHus o onochepe
B.U. Bepnazckoro), onpenensTh TpaHUIIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOaMU HAyYHOTO MMO3HAHUS B OMOJIOTHH: HAOII0IEHUE U ONMCAHUE KUBBIX
CHCTEM, MPOLIECCOB U ABJICHUH, OpraHu3allvs U MpoBeAeHUEe OHOJIOrMUYeCKOro SIKCIIEPUMEHTA,
BBIJIBH)KCHUE TUIIOTE3bI, BBISIBJICHHE 3aBUCUMOCTH MEX]y UCCIIEelyeMbIMU BETMYUHAMU,
00BsICHEHHUE MOTYUYCHHBIX PE3YIbTATOB, UCMOJIB30BAHHBIX HAYYHBIX MOHATUH, TEOPUN U 3aKOHOB,
YMEHHE JIeNIaTh BBIBO/IbI HA OCHOBAHUU MOJTYYEHHBIX PE3YIIbTAaTOB;

YMEHHE BBIJCIAThH CYIIECTBEHHbIEC TPU3HAKU CTPOCHUS OMOJOTUYECKHX OOBEKTOB: BUJIOB,
MOMYJISIIHM, TPOYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOTEOIICHO30B U IKOCHUCTEM,
O0COOCHHOCTH MPOIIECCOB: HACIIEACTBEHHON N3MEHYMBOCTH, €CTECTBEHHOTO 0TOODA,
BUJI000pa30BaHUs, TPUCTIOCOOICHHOCTH OPTaHU3MOB, IEHCTBUS IKOJIOTUYECKUX (DAKTOPOB Ha
OpraHU3Mbl, IEPEHOCA BEIIECTB U MOTOKA SHEPTUU B SKOCHCTEMAaX, aHTPOIIOT€HHBIX U3MEHEHUH B
HKOCUCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXUMUYECKUX [IUKIIOB B
ouocdepe;

yYMEHHE MIPUMEHSTH MOTY4YeHHbIE 3HAHUS 7151 OOBSICHEHHUS OMOJIOTUYECKUX MTPOLIECCOB U SBJICHUH,
JUTS IPUHATHS MPAKTUYECKUX PEIIeHU B TOBCETHEBHOM JKU3HHU C IIENIbI0 00ecTIeueHHs
0€30MMacCHOCTH CBOETO 3JI0POBBS U 3A0POBbS OKPYKAIOIIHX JIFO/IeH, COOMI0ACHUS HOPM
IPaMOTHOTO MOBEICHUS B OKPYKAOIIEH MPUPOJTHON cpesie, MOHUMaHue HEOOXOAUMOCTH
WCIOJIb30BAHHUS JOCTUKEHUI COBPEMEHHOM OMOJIOTUU TSI pallHOHATIBLHOTO
MIPUPOIOTIOIE30BAHUS;

YMEHHE pelliaTh AJIeMEeHTapHbIe OMOJIOTHYECKUE 3aa4H, COCTABIIATh CXEMBI IIEPEHOCA BEIIECTB U
SHEPruM B dKOocHucTeMax (Ienu MUTaHus);
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YMEHHE BBITIOJIHSTH JJAOOPATOPHBIC U MPAKTUYECKUE PadOTHI, COONIOATh MpaBuia pu padoTe ¢
y4eOHBIM U JJabOpaTOpHBIM 000PYAOBaHUEM;
YMEHHUE KPUTHYECKH OLEHUBATh U MHTEPIIPETUPOBATh HH(OPMAIHIO OHOJIOTUYECKOTO
COJIepKaHusl, BKJIIOYAIOIIYIO [ICEBJJOHAYYHbIE 3HAHUS U3 Pa3JIMYHbIX HCTOYHHUKOB (CpeICTBA
MaccoBOU MH(OPMAIINHU, HAYIHO-TIOMYJIIPHBIC MAaTEPHUATIBI), PACCMATPUBATh TII00ATHLHBIC
9KOJIOTMYECKUE MPOOIEMbI COBPEMEHHOCTH, (DOPMUPOBATH 110 OTHOIICHHIO K HUM COOCTBEHHYIO

IMO3HUIIUIO;

yYMEHHUE C03/1aBaTh COOCTBEHHBIE MTUCHMEHHBIE U YCTHBIE COOOIIeHUS, 0000111ass OMOJTOTHIECKYIO
I/IH(l)OpMaIII/IIO N3 HCCKOJIbBKUX UCTOYHHUKOB, I'PAMOTHO HCIIOJIB30BATh HOHATUHHBIN armapar

OUOJIOTHUU.

TEMATUYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne

HaszBanue paszaenoB u tem

KomnnyectBo yacos

OnekTpoHHbIe (HU(POBbHIE)

/Il | IporpamMMBel Bcero Tector | JlabopaTopHble | 00pa3oBaTeIbHBIE PECYPCHI
paboThI
1 Buosnorus kak Hayka 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292
2 JKuBBIe CHCTEMBI M HX 1 bu6moreka [IOK
OpraHm3anus https://m.edsoo.ru/7f41¢c292
3 XUMHYECKUIN COCTAaB U CTPOEHUE 8 1 2 bu6moreka [IOK
KIIETKH https://m.edsoo.ru/7f41c292
4 JKu3HenesTenbHOCTh KIIETKH 6 1 2 bu6moreka [IOK
https://m.edsoo.ru/7f41c292
5 PasMHOKEHUE U MHIUBHUIYaIbHOE 5 1 bubnuorexa [JOK
pa3BUTHE OpPraHu3Ma https://m.edsoo.ru/7f41c292
6 Hacnencreennocts n 8 1 3 bu6moreka [IOK
WU3MEHYHMBOCTh OpraHU3Ma https://m.edsoo.ru/7f41c292
7 Cenexuus opranuzanuii. OCHOBBI 3 bubnuorexa [JOK
OUOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 Pe3epBHOE Bpems 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41c292
Jlo6aBHTH TEKCT
OBHIEE KOJIMYECTBO YACOB I10 34 4 7
ITPOT'PAMME
11 KJIACC
Ne | HasBaHue pa3ienoB U TeM KonuuecTBo yacos DnexTpoHHbIe (IU(PPOBLIE)
/11 | mporpaMmel Bcero Tecter | JIabopaTtopHbie | 0Opa3oBaTeIbHbIE PECYPChI
paboThI
1 DBOIOLMOHHAs OMOJIOTHS 9 1 2 bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74
2 BO3HHKHOBEHHE U Pa3BUTHE 9 1 bubnuoreka [JOK
KU3HM Ha 3emiie https://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl # OKpYXKaroIast 5 1 bubnuoreka [JOK
cpena https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa M SKOJIOTHYECKUE 9 1 bu6mmoreka [JOK
CHCTEMBI https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB | 34 3 3
I10 ITPOI'PAMME
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YueOHO-MeTOAUUECKOE 00ecIIeUueHHe.

I''M.dpmvmn, O.B.Ca6muna. BUOJIOT'US. Tporpamma st 10-11 kimaccoB (6a30BbIi ypoBEHB) /
M. Uznatensckuii uentp «IIpocsemenune» 2019.,

J.K.bensie, I.M.Apmvmun / BUOJIOT M S. Yuebnuk mis 10 knacca (6a30Bblii ypoBeHs). M:
W3narensckuii nentp «llpocsemenue». 2016.

DJIeKTPOHHbIEe 00pa3oBaTe/ibHbIe pecypchl
bu6moreka [IOK
http://school-collection.edu.ru
https://fipi.ru/
https://chem-eqge.sdamagia.ru/
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