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CraTtyc nporpammsl

OCHOBHOE HarpaBJIeHUE TPOrpaMMBbl 3aKJIF0YAETCS B ONPEIEIEHUN COBOKYITHOCTH OOILIMX
TpeboBaHMUIi 110 cpeJHEMY 00pa30BaHUIO.

Hacrosimas yyeOHas nporpamMmma peKoMeHA0BaHa Ul Ipo(uiIbHOro oopaszoBanus yyammuxes 11
KJIacCa €CTECTBEHHO-MAaTEMAaTUYECKOIO HAIIPABIICHHUSL.

Ieab kypca:

*00ecreynTh MPOYHOE U CO3HATEIHLHOE OBJIA/ICHUE YIAIIUMUCS 3HAHUH 0 (PU3MYECKHX TPOoIleccax B
KUBOM MPHUPOJIE U HA OCHOBE 3TOTO PACKPBITH POJIb (PU3UKHU B COBPEMEHHOM HAyKe U €€ MPUKIATHOE
3HAa4YCHUC B )KU3HU.

3agaum Kypca:

*MO3HAKOMHTbH YYaITUXCS C DJIEMEHTaMHU OMO(U3HUKY U €€ POJIbI0 B (POPMUPOBAHUN COBPEMEHHOM
KapTUHBI MUPA;

*PaCKPBITH 00IIHE 3aKOHOMEPHOCTH (PH3UIECKIX TIPOIECCOB B MIPUPO/IC;

*pa3BUBATh JIOTHYECKOE MBIILICHUE;

*c(hopMHUPOBATh YMEHHE aHATM3UPOBATH TPOUCXOISIINAEC IPOIECCHI;

*BpIpa0OTATh MOTPEOHOCTH K MMOCTUKEHUIO HOBOTO, paHEe HE U3YYECHHOTO.

MeToabl M NpUEMBbI:

*HHTEPAKTHUBHBIC JICKITUH;

*CeMUHAPCKHUE U IPAKTHYCCKUEC 3aHSATHUS,

*paboTa ¢ JOMOIHUTENBHOHN JIUTEPATYPOH;

*POBEICHUE CAMOCTOSATEIHHBIX HAOIIOCHHIA, OIBITOB, UCCIICIOBAHMIA,
*TBOpPYECKHUE 3aJaHUs.

TpeGoBaHus K yPOBHIO YCBOCHHSA:

*3HaHHNE TEOPETUYECKOI0 MaTepUana;
*camocTosITeNbHas TOATOTOBKA;

*UHTEpeC U JKeNaHue yJaluxcs;

*OlleHMBaHME Pa3IMYHBIX BUJOB JESATEIbHOCTH.

O:xunaemble pe3y/bTaThl:

*yJOBJIETBOPEHNUE MO3HABATEIbHBIX MOTPEOHOCTEH yuaIuxcs;

*HosyuyeHue npeAcTaBiIeHnil 00 UCTOIb30BaHUU (PU3NYECKUX 3aKOHOMEPHOCTEHN B OMOJIOTHU U
MEIMIINHE;

*pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, NHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN yJaluxcs;
*yMeHUe MPOBOUTH HAOJIIOJICHHS U OIIBITHI,

*COBEpIIEHCTBOBAHNE 3HAHUN, YMEHUHN 1 HaBBIKOB, )KU3HEHHOT'O OIbITA YYAIUXCS.
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IHosicHuTebHAA 3aNIMCKA
buo¢u3snka — COBOKYITHOCTh TpeX HayK O mpupoje: GU3NKu, XuMuu, Ouosoruu. OHa U3ydaeT mpupoay
BO BCEM MHOT000pPa3HH €€ SBJICHUI U MPOLIECCOB, HAUMHAs OT JIBMKCHUS 3JIEMEHTAPHBIX YaCTHIL U
KOHYasl )KU3HEIEATEIbHOCTHIO OPIraHU3MOB, T.€. JaHHBIA Kypc 3aKiaJpiBaeT (QyHIaMEHT AJis IpeBpa -
LICHUS Pa3pO3HEHHBIX NIPEACTABICHUN yJalIuXCsl O IPUPOJE B LEIOCTHYIO €CTECTBEHHOHAYYHYIO
KapTHUHY MUDpA.
brodusuka mo3BosseT 4enoBeKy OpUEeHTHPOBATHCS B OKPYKAIOIIEM MUPE, B CUCTEME KYJIbTYPHBIX
LEHHOCTEH, T.K. popMHpYyeT ero MUPOBO33pEHNE, BHOCUT CYIIECTBEHHbBIN BKJIaJ B pa3BUTHE
JTyXOBHOTO OOMEHa.
buo¢usnka naet BO3MOKHOCTb YCHIIUTh 3CTETHUECKOE BOCIIUTAHUE, OCYIIECTBUTH IPEEMCTBEHHOCTh B
MaTeMaTHKe 1 HH(POpPMATUKE, HMEIOIINX TITyOOKHE CBSI3U C OMO(U3HUKOI B BOPOCAX CUMMETPUHU Ma —
TEMaTUYECKHUX U MPUPOIHBIX OOBEKTOB, YEJIOBEKa, MPOCTPAHCTBA, BeenenHoil, ncropuu pa3BUTHs
YEJIOBEUECTBA U T. .
buo¢usnka BHOCUT CyIIIeCTBEHHBIN BKJIaJ B BHIPAOOTKY HOBOT'O CTHJISI MBILIUICHUS — IJIAHETAPHOTO.
Hanpumep, mpobiaemMbl COTHEYHO — 36MHBIX CBSI3€H, BO3/ICHCTBHUE COTHEYHBIX U3ITyUYeHU HA MAarHU -
Tocdepy, atMmochepy u ouochepy 3eMin, MPorHo3sl GU3NUECKON KapTUHBI MUpPaA MOCTE SIIePHOU
KaTacTpo(dbl, €CIIM TaKOBasi pa3pa3nuTCs; rI00aTbHBIE SKOJIOTUIECKHE TPOOIEMBI, CBSI3aHHBIE C
3arpsi3HeHHeM MUpPOBOTro OKeaHa 1 3eMHON aTMoc(hepbl UMEIOT O0JIbIIIOe 3HAUeHUE IS BCEX CTPaH U
HapoJI0B.
[IporpamMMma kypca npenHasHadeHa i yuammuxcs 10 kinacca o61eodpa3oBaTeabHbIX KO IS pas-
BUTHS MIO3HABATEILHOIO MHTEPECA YUaIIUXCS.
Kypc nanpasieH Ha pa3BUTHE HHTEUIEKTA U JIOTHYECKOTO MBILUICHUS. 3HAHMS, I0Jy4aeMble yJallu -
MUCS Ha 3TUX 3aHIATHUSIX, HOCAT B OOJBIIEH cTeneHn npukiaaHon xapakrep.Kypc paccuuran na 34
yaca B Iofl, | 4yac — B HeJeJIO.

@®opMBbI KOHTPOJIS:

*CaMOKOHTPOJIb.

*B3anMOKOHTPOJIb.

*¥YcTHbI onpoc.

*3auer.

*MToroBoe TECTUPOBAHUE C OIICHKOM «3aYTEHO» U «HE3aUTEHOY.

J0JI2KHBI 3HATH:

*3akoH [lackas;

*3akoH Apxumena;

*3axoHbl Hel0TOHA;

*Buasl cu;

*(OCHOBHBIE XapaKTEPUCTUKH 3BYKOBBIX KOJICOAHMUIA;
*CTpoeHue rnasa;

*Ctpoenue aToma

JOKHBI YMeETh:

*CTpouTh TIJIaH UCCIICIOBAHNUE;

*DUKCUPOBATH IMITUPUUYECKHE JAHHBIE;

*[IpoBOAUTDH SKCTIEPUMEHTHI (HAOIOI€HNS ), TTO3BOJISIONIUE BBIIBUTh HOBBIE XapaKTEPUCTHKU
SBJICHUS;

*CoTpyAHUYATh C TOBapUILaMH, paboTaTh B UCCIEA0BATEILCKOM IPyIIIE;

*[IpeacTaBisiTh pe3ynbTaThl PaOOTHI B (hOpME KOPOTKOTO COOOIIEHHSI ¢ UCTIOIb30BaHUEM BU3YalIbHBIX
CPEICTB IeMOHCTpaluu (rpaguKoB, pUCYHKOB, CXEM).
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Kane}mapﬂo — TeMaTHY€E€CKO€ IVIAaHUPOBAHHUE
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No HazBanue Tembl K -Bo Hara
4acoB
1 | JIBM>KEHHE U CHJIBI 1
2 | Cuuia TshKeCTH U BecC Telia 1
3 | Tpenue B mpupojie 1
4 | JlaBneHue B ®UIKOCTSAX M ra3ax U UX BIUSHUE HA )KUBBIE OPTaHU3MBbI 1
5 | Cuna ApxuMesia U €€ BIMSIHUE Ha YEJIOBEKa 1
6 | 3akonsl HeroToHa 1 nedopmaruu B mpupoje 1
7 | IIpocTble MEXaHU3MBI YEJIOBEKA U JKUBOTHBIX 1
8 | MonHocTH, pa3BUBaEMbIE YEJIIOBEKOM 1
9 | UccnenoBanue «M3mepeHne CUIL: TSKECTH, BECA U MYCKYJIbHON CHIIbI 1
PYKH»
10 | Onpenenenne MaKCUMaJIbHON CKOPOCTH JIBUYKEHMSI TAJIbLIA PYKU 1
11 | Onenka mIOTHOCTH KOCTHOM TKAHU METOJIOM THIPOCTaTHYECKOTO 1
B3BCUITMBAHMS
12 | Onpenenenue MONTHOCTH pabOTHI cepIa 1
13 | Konebanwus B )xuBO# npupoe. ['010coBoM amnmapar yeoBeka 1
14 | buoakycTrKa >KMBBIX OPTaHU3MOB M OIPECIICHUE HANPABICHUS 3BYKa 1
15 | CnyxoBoii anmapat yenoBeka Kak (u3nuecKuii 00beKT 1
16 | Peructpaiusi 3ByKOB Cep/Iia U JIETKUX 1
17 | UccnenoBanue «M3mepeHue gaBieHus: aTMOC()EpHOro v KPOBSIHOTO) 1
18 | Ox0 B )kxMBOU pUpoOJIE 1
19 | YibpTpa3ByK U €ro poiib B OMOJIOTUH ¥ MEIUIIHE 1
20 | OnrTuka B MUpE )KMBOTHBIX M YEJIOBEKA 1
21 | I3mepeHne BpeMEeHH peaKkliuy YeI0BeKa Ha 3BYKOBbIE U CBETOBBIE 1
CUTHAJIBI
22 | du3mka 4eI0BEeYECKOro ria3a 1
23 | Onpenenenue pazpeniarinield CnocoOHOCTH rias3a 1
24 | OnpepenieHre rOpU30HTAILHOTO U BEPTUKAJIBHOTO MOJICH 3peHus TJia3a 1
25 | DnexkTpuyeckue cBolcTBa TKaHel yenoseka. [lopaskeHue nepeBneB 1
MOJIHUEH.
26 | IlpuMepsl CTATUCTUYECKOTO JIEKTPUUECTBA 1
27 | IlpuMeHeHue MOCTOSTHHOTO 2JIEKTPUIECKOT0 TOKA C JIeUeOHO! 1EeNbI0 1
28 | dusnyeckre 0OCHOBBI MarHUTOOMOJIOTHH, AJIEKTpOKapAuorpapuu 1
29 | DneKTponpOBOAUMOCTH OMOJIOTUYECKUX TKaHEH 1
30 | Dkosornyeckue NpoodIeMbl SHEPTETUKU 1
31 | PannoakTUBHBIE U30TOIBI: CIIOCOOBI UX U3YyUEHUs, TPUMEHEHUS B 2
32 | HapOHOM XO3SIIICTBE, )KMUBBIX OpraHU3Max
33 | PannoakTUBHBIE N3TyYEHUS: CIIOCOOBI pErUCTpalii, UX ONOJIOTUYECKOEe 2
34 | genicTBHUE
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Copepxxanue TeMaTH4eCKOro IVIaHNPOBaHus Kypca «bunodusnka»

1./leusicenue u cunwt (5 uacos).

Oco0eHHOCTH MOBEICHHUS YeIOBEUECKOI0 OpraHu3Ma Mpyu HEBECOMOCTH, KOT/1a OpraHbl YeJlIOBeKa He
OKa3bIBAIOT JABJICHUS JPYT Ha Apyra. [[BrkeHue Tela 4eloBeKa B yCIOBUAX HEBECOMOCTH.
Heunepuuansusie cuctemsl orcyera. OCOOEHHOCTH MOBEACHUS YEIOBEYECKOTO0 OpraHu3Ma Mpu
neperpys3Kkax.

2.Counenenusn u poluazu 6 ONOpHoO — 0guzameibHom annapame yenoeexa (1 uac).

Poryaru nepBoro, BTOporo u TPETHLEro poJIoB B OpraHru3Me 4elIoBeKa.

3.Paboma u mownocms uenogeka. Ipzomempus. (5 uacoes).

Cratuctudeckas ¥ TuHaMu4eckast paboTa MBIIII] YeJI0BeKa. JProMeTpHI.

4.Becmubynapnulit annapam KaK UHEpUUAIbHAA CUCIEMA OpUEHmMayuu yeioeeka. (3 uaca)
CrpykTypa yxa uenoBeka. CocTaBiISONe BECTHOYISIPHOTO arapara, pacrioiokKeHHOTO BO
BHYTPEHHEM yXe€.

5. Xapakmepucmuku cayxoeozo owgyuienus. 3¢ykoevte usmepenus. (4 uaca).

[Ipupona 3Byka. TemOp u rpomkocTh 3Byka. O6epronsl. [lopor chpimumoctu. CTETOCKOI U
¢donengockomn. Bumpl 3ByKa.

6. Dusuueckue 0CHOBbL KNTUHUYECKO20 MeMOo0a usmepenus oasnenusn Kkposu. (1 uac).
N3mepenne KpoBsSTHOTO AABJICHHS C TTOMOIIBIO SJIEKTPOHHOM anmapaTyphl.

7. Onmuueckan cucmema 2nasza (5 uacos).

CrpoeHue rna3a yenoBeka. AKKkoMoanus. ban3zopykocTs U AabHO30pKOCTh. OnTHYECKHE TPUOOPHI.
OcTtpoTa 3peHus u cnocoObl ee TPOBEPKHU.

8. Duzuueckue ocnoswvl Inekmpokapouozpagpuu. (6 yacos).

buonoruueckue moTeHnUaNbl B KJIETKaX U TKaHAX yenoBeka. OnpeneneHue COCTOSHUS CepIedHON
NESATEILHOCTH C IIOMOIIBI0 OMOoNoTeHIUANOB. [IpuHIMT paboThl MEAUIIMHCKUX TPUOOPOB,
PETUCTPUPYIOMIUX OMOMOTEHIUANBI. DIEKTPOKapArOrpaMma. DIEKTPOCTUMYIIATOPHI.
9.Ucnonv3zoeanue paouoaKmusHvlX U30Monoe ¢ meouyute. (4 uaca).

PannoaktuBHOCTH. MeueHble aTOMBI. MeTOIbI perucTpaiy 3JeMeHTapHbIX YacTull. JleficTBue
AJIEKTPOMArHUTHOTO 10JIs. Jlo3uMeTpruyeckune npudOopsI.

Bcero 34 gyaca.
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JlutepaTypa Ajs ydamuxcsi:
1.Yuebuuku ¢usuxu (7 - 11 xmaccer).
2.A.B.Ileppimkud u ap., «PakynbTaTUBHBIN Kypc huszukm», 1980 r.
3. .M. KintokuH, «Y ITMBUTEIbHBIN MUp 3Byka»,2000 r.
3.5.®.bunumoBuy, «CBETOBBIC SABJICHUS BOKPYT Hac», 1987 1.
4 M.b.bepkun6mut, E.I'.I'maronseBa «3JIEeKTPUUYECTBO B )KUBBIX OpraHu3mMax»,1988 r.

Jluteparypa nJisl yuurTess:
1.A.H Pemu3zoB u ap. «MenunuHckas u 6nonorndeckas ¢puznuka»,2004 r.
2.B.B.AnTOHOB «buoduzukay, 2000 r.
3.1.b.Mepuon «®Pu3nka ¢ OMOIOTHUECKUM coaepkanuem, 1986 r.
4. «MeTonuuecKkue yKa3aHus JJIs BBITIOJIHEHHS JIA0OpaTOPHBIX paboT no ¢usuke», r.Boponex, 2003 r.

B I/IEKTPOHHbBINA

[okyMeHT co3aaH B anekTpoHHow chopme. Ne 63 ot 28.08.2023. UcnonHutens: AxmeTtxaHoB b.U.
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JIuct cormacoBanus k moxkymeHnty Ne 63 ot 28.08.2023
Wuunmatop cornacoanus: AxmerxanoB b.W. mupextop
CornacoBanne nHuIUUpoBano: 23.11.2023 09:57

Jluer coryiacoBaHus Twun cormacoBaHus: mocjieaoBaTre/ibHOC
N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust
CiTMoxmucano
1 AxwmerxaHnoB b.1.

23.11.2023 - 09:57

[okymeHT co3aaH B anekTpoHHoi copme. Ne 63 ot 28.08.2023. MicnonHutens: AxmeTtxaHos b.U. N IIEKTPOHHbIA
CtpaHuua 8 ns 8. Ctpanuua cosaaHa: 23.11.2023 09:58 =¥ TATAPCTAH



