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IosicHuTeILHAA 3aNMUCKA

1. Pabouas mporpamma mo yueOHOMy mnpenmery «®Pu3MKa» COCTaBICHa Ha OCHOBE
CICAYIOIUX HOPMATUBHBIX TOKYMCHTOB!

» ®I'OC ocHoBHOro 00IIeEro O0pa3oBaHUsl, YTBEPKAEHHOTO MpPUKa3oM MUHHCTEPCTBA
oOpasoBanust 1 Hayku Poccuiickoit @enepanuu ot 17 nexadpst 2010r. Ne 1897 (¢ uameHeHHAMHU
u nononHeHusiMA 0T 29 nexabps 2014r., 31 nexabpst 2015r.)

» Ilpuka3z MunucrepcTa oOpaszoBanusi U Hayku Poccuiickoit @enepaunu Ne 734 ot 17
utonsi 20151 «O BHecenun wusMeHeHud B Ilopsgok opraHuzaunu W OCYIIECTBJICHUS
00pa3zoBareNbHON EATENTPHOCTH 1O OCHOBHBIM 00Ie0o0pa3oBareilbHBIM MPOTrpaMMaM —
o0Opa3oBaTeIbHBIM MPOrpaMMaM HAa4YaJIbHOTO, OOIIero, OCHOBHOIO OOINEro W CPemHero odImero
oOpa3zoBaHMsA, YTBEPKIACHHBIM NpuKazoM MuHHCTEpCTBa 0Opa3oBaHus U Hayku Poccuiickoit
@eneparn ot 30 aBrycra 2013r Ne 1015» (c u3MEHEHHMsIMHM, BHECEHHBIMH MpPHUKA3aMHU
Munncrepcrsa obpasosanust 1 Hayku Poccutickoii @enepaunu ot 13 nexadps 20131 Nel1342 u
ot 28 mast 2014r. No598).

» ITucbmo MunucrepcTBa oOpa3oBaHus 1 Hayku Poccuiickoit @enepaunu Ne 08-1786 ot
28 okTsa0ps 20151 «O pabounx nporpamMmMax yueOHBIX IPEIMETOB.

» IlpumepHasi oCHOBHasi 00pa30BaTENLHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus,
onoOpeHHOH pemeHueM (enepaibHOro y4eOHO-METOMUYECKOro OOBENMHEHUs MO OO0IIeMy
obpazosanmnto (rporokon ot 8 ampens 2015t Ne 1/15);

» OcHoBHas o0pa3oBareibHas mporpamMma ocHoBHOro obiero I'TIOY S0 ATTK Ne 21,

» Jlokanbhblii akT «O pabo4ux mporpamMmax y4eOHBIX MPEAMETOB OCHOBHOTO OOLIEro
obpazosanusi» ITIOY A0 AIIK Ne 21,

2 Peanmuzauus padoueii mporpaMMbl y4eOHOTO MPEAMETa OCYIIECTBIISIETCS IO YUeOHUKY
[epeiukun A. B., EM. I'ytauk. ®@usuka. 9 xnace. «podar», M., 2018
3. Ilpenmet ¢pus3uka oTHOCUTCA K oOnactn «ECTeCTBEHHO — HAyYHBIX MPEIMETOBY» U HA €ro

u3ydyeHue B 9 knaccax orsoaurcs 102 gaca.

HJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O
HPEAMETA

JIn4HOCTHBIE pe3yJabTaThl OCBOCHHMsS OCHOBHOH 00pa3oBaTeNbHON MPOrpaMMbl IO
(du3nKe OTpaXKarT:

1) BocmHUTaHHME POCCHUICKOH TIpa)XNAaHCKOW HAEHTHYHOCTH: MATPUOTHU3MA, YBAKEHHS K
OteuecTBy, NMpOLLIOE M HACTOsIEE MHOIMOHALIMOHAJIBbHOrO Hapoaa Poccuu; oco3HaHue cBoel
STHUYECKON MPUHAJIEKHOCTH, 3HAHUE UCTOPUH, S3bIKA, KYJIbTYPbl CBOErO HapOAa, CBOETO Kpa,
OCHOB KyJIbTYPHOI'O Hacieaust HaponoB Poccuu u 4enoBe4ecTBa, YyCBOCHHE T'YMAaHUCTUYECKHUX,
JIEMOKPAaTUYECKUX U TPAANIMOHHBIX LIEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCHICKOro 00IIecTBa,
BOCIHMTaHNE UyBCTBA OTBETCTBEHHOCTH U Aj0Jra nepen PonuHoii,

2) ¢opMupoBaHHE OTBETCTBEHHOI'O OTHOIIEHHS K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH
o0y4aromuxcss K CaMOPa3BUTHIO U CaMOOOpPA30BAHHMIO HA OCHOBE MOTHBALMU K OOYYEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHUIO AallbHEHIEH WHAMBHAYAJIbHOH TPaeKTOPUU
oOpazoBaHust Ha Oa3e OPUEHTUPOBKU B MUpe npodeccrii 1 MpodheCCHOHATBHBIX MPEANOYTEHU,
C Y4YeTOM YCTOWYHMBBIX IIO3HABATENbHBIX HHTEPECOB, a TaKXKe Ha OCHOBE (POPMHPOBAHUS
YBaXXUTEJIbHOTO OTHOLIEHUS K TPYY, Pa3BUTHs ONbITA YYaCTUsl B COLIMAILHO 3HAYMMOM TPY/IE;

3) ¢opmupoBaHHME LEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSl HAayKd M OOINECTBEHHOH MPAKTHKH, YYUTHIBAIOLIETO COLMAJBHOE,
KYJBTYPHOE, SI3BIKOBOE, TyXOBHOE MHOT000pa3nue COBPEMEHHOIO MUPA,;

4) dbopMHupOBaHNE OCO3HAHHOTO, YBAXKUTEJIBLHOTO M JOOPOKENATEIBHOTO OTHOIICHHUS K
OPYrOMy 4YeJOBEKYy, €r0 MHEHHI0, MHUPOBO33PEHMIO, KyJIbType, SI3bIKYy, Bepe, TPakdaHCKON
MO3ULIMH, K UCTOPUH, KYJIBTYpe, PElIUruy, TPAAULMSIM, 3bIKaM, LEHHOCTAM Hapoaos Poccun u



HapOIOB MHpPA; TOTOBHOCTH U CIIOCOOHOCTH BECTH IHAJIOr C OPYTUMH JIOJAbMHU M JOCTHraTh B
HEM B3aMMOIOHHMAHHS,

5) ocBOeHHE COLMAIbHBIX HOPM, MPABUJI MOBEACHUS, poJieit 1 POpM COLMATBHOI KU3HU B
rpynmax u cooOIIecTBax, BKJIIOYasl B3POCIbIE U COLHAIbHbBIE COOOIIECTBA;, yUaCTHE B IIKOJbHOM
CaMOyTIpaBJIeHUH W OOIIECTBEHHOH KM3HH B MpeneNaX BO3PACTHBIX KOMIIETEHLHH C y4eTOM
PErHOHAJIBHBIX, ’THOKYJIbTYPHBIX, COLUATBHBIX H 9KOHOMUYECKHUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJBbHOTO CO3HAHUS U KOMIIETEHTHOCTU B PEIIEHUH MOpPAJbHBIX MPoOdJieM
Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (POPMHUpPOBAHHE HPABCTBEHHBIX HYYBCTB W HPABCTBEHHOI'O
MOBEI€HHsI, OCO3HAHHOIO U OTBETCTBEHHOIO OTHOILIEHHSI K COOCTBEHHBIM MOCTYIIKAM,

7) bopMHpOBaHHE KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOLIEHUH U COTPYIHHYECTBE CO
CBEPCTHHKAMHM, JETbMM CTapIIEr0 M MIAAIIEr0 BO3PacTa, B3pPOCIBIMH B  IpOLEcCe
oOpazoBaTesbHON, O0IIECTBEHHO MOJIE3HON, yueOHO-HCCIeI0BATENbCKON, TBOPUECKOH U APYTHX
BHUJIOB JI€SATEIbHOCTH;

8) ¢opMupoBaHHE LIEHHOCTH 3I0POBOTO M Oe30macHoro obpasa KU3HH; YCBOCHUE TPaBIII
UHIUBHIYAJbHOIO M KOJUIEKTHBHOIO 0€30MacHOrO TOBEOEHHsS B UYPE3BbIYAHHBIX CHTYALHSX,
YIPOKAFOIIUX KU3HHU U 3A0POBbBIO JIOICH, TPABIJI MOBEJCHUS Ha TPAHCIIOPTE M HA JOPOrax;

9) ¢bopmMupoBaHHE OCHOB 3KOJOTMYECKOW KYJIBTYPbI, COOTBETCTBYIOIIECH COBPEMEHHOMY
YPOBHIO SKOJIOTHYECKOrO MBIIIJICHHUS, PA3BUTHE OMbITa HSKOJIOTHYECKU OpPUEHTHPOBAHHOMN
pedIeKCUBHO-OLICHOYHON U MPAKTHYECKOH IeITeIbHOCTH B )KU3HEHHBIX CUTYALIUSX;

10) oco3HaHHMe 3HAYEHUS] CEMbU B JKM3HH 4eJOBeKa M OOLIECTBA, MPUHITHE LEHHOCTH
CeMEHHOMN )KM3HH, YBAXKXHUTEIbHOE U 32a00TIIMBOE OTHOIICHHUE K YIEHAM CBOEH CEMbH,

11) pasBuTHE 3CTETUYECKOTO CO3HAHMS UePe3 OCBOCHHE XYIOKECTBEHHOTO HAaCIeIust
Haponos Poccnu u Mupa, TBOPUECKOH AeSITETbHOCTH SCTETUYECKOTO XapakTepa.

MeTtanpeamMeTHbIe pPe3yJIbTATBI OCBOCHHS OCHOBHOH 00pa30BaTENbHOM MPOTPaMMBbI IO
(du3nKe OTpaxarT:

1) yMeHHe CaMOCTOSITENIbHO ONpenessiTh IeMd  CBOero OOydeHHus, CTaBUTb U
bopmyampoBate st cedst HOBBIE 3a1a4M B yueOe M MMO3HABATENbHON AEATEIbHOCTH, PA3BHBATh
MOTHBBI U HHTEPECHI CBOEH MO3HABATEIbHOMN NEATEIbHOCTH,

2) yMEHHE CaMOCTOSITeNIbHO IUIAHUPOBATh IyTH MAOCTIDKEHHs LeleHd, B TOM YHCIEe
aNbTePHATHBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3(PeKTUBHBIE CIOCOOBI peIIeHus] YI4eOHBIX U
MO3HABATENIbHBIX 33144,

3) yMeHHe COOTHOCHTb CBOHM IEHCTBUS C IJIAHUPYEMBIMH Pe3yJbTaTaMH, OCYIIECTBISIThH
KOHTPOJIb CBOEH [EeATENIbHOCTH B MPOLIECCE TOCTHKEHHUS PE3ysbTaTa, OMPEAeNsiTh CIIOCOOBI
IEeWCTBUH B paMKaxX MPEIJIOKEHHBIX YCIOBUH U TpeOOBaHUH, KOPPEKTHPOBATH CBOH JECHUCTBHS B
COOTBETCTBUU C U3MEHSIIOLICICS CUTyalnel,

4) yMeHHe OLEHHMBATh NPABMJIBHOCTb BBIMOJHEHUs Y4eOHOH 3amaud, COOCTBEHHBIE
BO3MO>KHOCTH €€ PELICHUS,

5) BiageHne OCHOBAMH CaMOKOHTpPOJIS, CAMOOLEHKH, TMPHHATHS PEUIeHUH W
OCYILIECTBIIEHHUsI OCO3HAHHOTO BBIOOpA B y4eOHOM U TO3HABATENbHON AESATENbHOCTHY,

6) yMeHHe OmpeneNisATb MOHATHS, CO3/laBaThb OOOOLIEHMS, YCTaHABIMBATH AHAJIOTHH,
KJIacCU(UIIPOBATh, CAMOCTOATEIBHO BBHIOMPATh OCHOBAHMS M KPUTEPUH A Kiaccupukanmy,
YCTaHABIMBATh INPHUYUHHO-CIEACTBEHHBIE CBA3M, CTPOUTb JIOTUYECKOE  PaCCyXKACHHE,
YMO3aKJIFOYeHHe (MHAYKTUBHOE, IeAyKTUBHOE U 110 aHAJIOTHUHN) U I€TaTh BbIBOABI,

7) yMeHHUe CO3aBaTh, MPUMEHATD U MPe0OPa30BBIBATE 3HAKH M CUMBOJIBI, MOACIIH U CXEMBI
IUISl PELIeHUs] y9eOHBIX M TO3HABATENbHBIX 337124,

8) CMBICIIOBOE UTEHHE,

9) yMeHHe OpPraHH30BBIBATH y4eOHOE COTPYAHHYECTBO M COBMECTHYIO NESATENbHOCTH C
yUUTENIEM U CBEPCTHUKAMH, padoTaTh MHANBUAYAJIBHO U B TPYIIE. HAXOAUTH 00IIee peleHne U
pa3perraTe KOH(IJIUKTHI HA OCHOBE COTJIACOBAHUS MO3ULIUI M yUeTa HHTEPECOB; (OPMYINPOBATh,
apryMEHTUPOBATh U OTCTAaUBATh CBOC MHEHMUE,

10) ymeHue OCO3HAaHHO HCIOJB30BATH PEUEBBIC CPENCTBA B COOTBETCTBUHM C 3amaqyeil



KOMMYHUKAIMH I BBIPAXKEHHSI CBOMX YYBCTB, MBICICH W MOTPeOHOCTEH; TUIAHUPOBAHUS W
pPEeryJisiLiuu CBOEH NEATENbHOCTH, BJIAJIEHHE YCTHOH M MUCBMEHHOW PEeYbl0, MOHOJOTHYECKOM
KOHTEKCTHOU PEYbIO;

11) ¢dopmupoBaHre W pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH  UCIOJb30BaHUS
WH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHojorui (nanee MKT — koMIeTeHIuN), pa3BUTHE
MOTHMBALMHU K OBJAJACHUIO KyJbTypOill AKTUBHOIO TOJB30BaHUs CJIOBApsAMU U APYTUMHU
MOUCKOBBIMH CHUCTEMAaMU,

12) ¢opMupoBaHHMe U Pa3BUTHE SKOJOTHYECKOTO MBIIIJICHUS, YMEHHE MPUMEHSTh €ro B
NO3HABATENIbHOW, KOMMYHHUKAaTHBHOH, COLMAJIBHOW MpakTHKE U  IpOoQecCHOHATBHON
OPUEHTALIUH.

IIpeameTHbIe pe3yabTaTbl 0OCBOCHHS YUeOHOIo npeaMeTa

Ooyuaromuiicst 9 K1acca HAYYHTCS:

. coOmonath mpaBwia OE30MaCHOCTH W OXpaHbl TpyAa Npu pabore ¢ y4eOHBIM W
nabopaTopHbIM 000pYIOBAaHUEM,

. MOHUMATh CMBIC]T OCHOBHBIX (DM3MUYECKUX TEPMHUHOB. (PU3UYECKOE TeJO, (PU3HUECKOEe
siBJIeHUE, (PU3ndecKasi BeIMUNHA, IUHULIBI U3MEPESHUS,

. pacrmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PELIUTh TP TMOMOIIH (PU3HYECKUX METOJIOB,
AQHAJM3UPOBATH OTACNIbHBIEC STAIbI POBEICHHUS UCCICOBAHII  HHTEPIIPETUPOBATL PE3YIbTAThI
HaOJIOIEHHI U OTIbITOB;

. CTaBUTb OMBITHI IO UCCICTOBAHUIO (PH3UUECKUX SIBJICHUN W (PU3HUECKUX CBOWCTB TEJ
0e3 UCNOJB30BAaHUSI MPSIMBIX HW3MEPEHH, Tpu STOM (POPMYJIUPOBaThH mpodjaeMy/3amady
y4eOHOro SKCIEepUMEHTa, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOrO 000pyIOBaHUS; MPOBOIUTH
OMBIT ¥ (HOPMYJTHPOBATH BHIBOMIBI.

. MOHUMATD POJIb SKCIIEPUMEHTA B MOJYYSHUH HAYYHOU HH(OpPMAINH,

. MPOBOANTD MPSIMbIE U3MEPEHUsT (PU3NISCKUX BEJUYMH. BPEMSs, PACCTOSHHE, Macca Tena,
obbem, cuia, TemmepaTrypa, aTMOC(pepHOe NaBJeHHUE, BJIAKHOCTh BO3MyXa, HAMPSDKEHHUE, CUTa
TOKA, PaIUalMOHHBIA (POH (C UCIONB30BAHUEM JTO3UMETPA); TIPH 3TOM BBIOMPATH ONTHUMATBHBIN
crocod U3MepeHUs U HCIIOIb30BATh MPOCTEHIIINE METO/IbI OLIEHKH MOTPEITHOCTENH U3MEPEHHUIA.

. MPOBOANTL UCCIICAOBAHUE 3aBUCUMOCTEH (PU3UYECKUX BEJIMYMH C HCIOJIb30BAaHUEM
NPSIMBIX M3MEPEHUN: TPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH pPe3yJbTaThl
MOJTyYEHHOM 3aBUCUMOCTU (PH3UYECKUX BEJMYHMH B BUAE TaOMHIl U rpauKoB, AejaTh BBIBOIBI
MO pe3yJIbTaTaM HCCIIETOBAHUS,

. MPOBOANTL KOCBEHHBIC M3MEPEHUsT (PH3UYECKIX BEJIMYWH. TPU BHIMOJTHEHUHU U3MEPEHUIMA
coOuparh 3KCMEPUMEHTAIILHYIO YCTAHOBKY, CIIEAYS MPENJIOKEHHOW WHCTPYKLUHU, BBIMHUCISATH
3HAYCHUE BEJIMYMHBI U aHAJTU3UPOBATH MOJYYEHHBIC PE3YJIbTAThl C YYETOM 3aJaHHONH TOYHOCTH
WU3MEPEHUI,

. AQHATM3UPOBATh CUTYALIMH TMPAKTHKO-OPHEHTUPOBAHHOTO XapakTepa, y3HABAaTh B HUX
MPOSIBJICHUE W3YYEHHBIX (DU3MYECKUX SIBJICHUM WM 3aKOHOMEPHOCTEH U  MPUMEHATH
UMEIOIIINECS 3HAHUSI ISl UX OOBSICHEHMST,

. MOHWMATh TIPUHLIUIIBI JEHCTBUS MAILUH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB, YCIOBUS
uX 0e30MacHOrO UCTIOB30BAHUS B TIOBCEIHEBHOM *KU3HHU,
. UCTIOJIb30BATh TPU BBIMOJTHEHHU Y4YeOHBIX 3a/a4 HAyYHO-TIOMYJISIPHYIO JIUTEPATypy O

(hU3UYECKUX SIBJICHUSIX, CIPABOYHbIE MaTepUalbl, pecypchl HTEpHET.
OO0yuaronuicst MOJIy4uT BO3MOKHOCTh HAYYUTHCS:

* OCO3HaBaThb IIEHHOCTb HAYYHBIX HWCCJIEIOBAHUH, poJNib (UMK B PaACIIUPSHHUH
MpeaCTaBIeHUN 00 OKPYKAIOIIEeM MUPE U €€ BKJIAJ B YJIYYIIEHHUE Ka4eCTBA JKU3HHU,

*  WUCHOJB30BaTh MPHEMbl MOCTPOCHHS (U3MUECKUX MOAeNeH, moncka U (HOpPMyTHPOBKH
JIOKa3aTeJIbCTB BBIABUHYTBIX THIIOTE3 U TEOPETUUECKUX BBIBOJIOB HA OCHOBE SMITUPUYECKHU

YCTaHOBJICHHBIX (haKTOB,
*  CpaBHMBAaTh TOYHOCTb M3MepeHUs (PM3HYECKHUX BEJMYMH IO BEJIUYHMHE UX OTHOCUTEIBHOM
MOTPEIIHOCTH MPH MPOBEICHUH MPSIMbIX U3MEPEHHIA,



*  CaMOCTOSITEJIbHO MPOBOAUTH KOCBEHHBIE U3MEPEHUST U UCCIIENOBAHUS (HU3NIECKUX BETHMIHH
C UCTIOIB30BAaHUEM PA3JTUYHBIX CIIOCOOOB M3MepeHUsT (PU3NUECKIX BEJIMYHH, BEIOUPATh CPEICTBA
U3MEpPEeHHs] ¢ Y4eTOM HeOOXOMUMOH TOYHOCTH H3MEpEeHHi, OOOCHOBBIBATH BHIOOp crocoda
U3MEPEeHUs], aJeKBaTHOrO TOCTABJICHHOW 3amade, MPOBOAUTH OLEHKY JOCTOBEPHOCTHU
MOJTyYEHHBIX PE3YJIbTATOB,;

e BOCIpuUHHUMATh wuHGPOpMAIHMIO (U3UYECKOTO COINEPXKAHHS B HAYYHO-MOMYJISPHOMN
JUTEepaType W CPEACTBaX MAacCOBOW WH(POPMAIMN, KPUTHYECKH OICHUBATH TOJYYCHHYIO
WH(POPMALUIO, AHATU3HUPYS €€ COAepKaHue U TaHHbIe 00 UCTOYHUKE WH(OPMALINY,

*  co3naBaTh COOCTBEHHBIC MHUCHbMEHHBIE M YCTHBIE COOOIIEHHsS O (PU3UYECKHUX SIBJICHUSX Ha
OCHOBE HECKOJIbKMX HCTOYHUKOB WH(pOPMAIMH, COMPOBOKIATH BBICTYIICHHE IMPE3ECHTAIUEH,
YUUTBIBAsI 0OCOOEHHOCTH ayTUTOPHH CBEPCTHUKOB.

COIEPKAHUE YYEGHOI'O INTPE/IMETA

Mexannveckue sIBJICHUS

Mexanndeckoe IBHXKEHHE. MartepuanbHash TOYKA Kak MOAeNnb (PU3UYECKOTo Tea.
OTHOCUTEIBHOCTE MexaHudeckoro pasumxkeHus. Cucrema orcyera. Pusndeckue BeNIUUUHB,
HEOOXOIUMBIE Uil ONMHCAHUS ABI)KEHUS U B3aUMOCBS3b MEXKAY HUMH (TIyTh, MEpPEeMELICHHE,
CKOPOCTb, YCKOPEHUE, BpeMs IBH)KEHUS). PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIHMHEHHOE
IBHKEHHE. PaBHOMepHOe nBHKeHHe 1Mo OKpykKHOCTH. Ilepsrni 3axoH HeroToHa u mnHepLus.
Macca tena. IlnotHocts BemectBa. Cuna. Equnune! cunbl. Bropoil 3akon Herotona. Tpertuit
3akoH Herorona. CeoOomnHoe manenune Ten. Cuia TSDKECTH. 3aKOH BCEMHPHOTO TSTOTEHUSL
Hesecomocts. PaBHOAECHCTBYIOIIAS CHJIA.

Nmnynbc. 3aKOH COXpaHeHHs UMITyJIbca. PeakTiBHOE nBIKeHne. Mexanndeckas padora.
ITorennmanpHas U KUHeTHYeCKast sHeprus. IlpespalieHre 0qHOrO BUJa MEXaHUUECKONH SHEepPruu
B APYroil. 3aKOH COXpaHEeHUs! MOJHONH MEXaHUYECKOU SHEPTUH.

Mexannueckne konebanms. Ilepwon, wacrora, amrumryna kojebanwmii. Pe3oHaHC.
MexaHuueckue BOJHBI B OJHOPOJHBIX cpenax. [lianHa BOMHBL. 3BYK Kak MeXaHHM4YecKas BOJHA.
I'poMKOCTB U BBICOTA TOHA 3BYKA.

JAemMoHCTpaLMHU
OTHOCUTENBHOCTD JBUIKEHUSL.
[IpssMonuHeHHOE U KPUBOJIUHEMHOE IBUKEHUE.
Crtpobockor.
Counomertp.
CrnoxxeHne nepeMereHu.
IlaneHue Ten B BO3ayXe M pa3psskeHHOM rase (B TpyOke HproToHA).
OrnpeneneHue yCKOpEeHHUs TPU CBOOOIHOM MaIeHUH.
Hanpasnenue ckopoCcTH npu ABMXKEHUH 11O OKPY>KHOCTH.
[IposiBneHue nHepLMU.
CpaBHeHne macc.
Hsmepenue cui.
Bropoii 3akoH HeroTOHA.
CnoxxeHue cui, AEHCTBYIOLINX HA TEJIO MO YIJIOM IPYT K APYTY.
Tperuii 3akon HerotoHa.
3aKOH COXPaHEHUs] UMITYJIbCA.
PeakTuBHOE NBUXKEHUE.
Monenb pakeThl.
CBoOoaHble koj1eOaHus TPy3a HA HUTH U IPy3a Ha TPYKUHE.
3aBUCUMOCTD Tiepuoaa KojieOaHul rpy3a Ha Py KUHE OT KeCTKOCTH MPYKHHBI U MAacChl Ipy3a.
3aBUCHMOCTD MepHoa KojebaHuil rpy3a Ha HUTH OT €€ JJIUHBI.
BrinyskneHHbie KoeOaHus.
Pe3onaHc MasTHUKOB.



[NprMeHeHne MasATHMKA B Yacax.

PacnpocTpaHeHne nonepeyHbIX 1 MPOAO/bHBIX BOJH.
Konebntowmecs Tena Kak UCTOUYHMK 3BYKa.

3aBMCUMOCTb FPOMKOCTU 3BYKa OT aMMANTY/bl KONebaHui.
3aBMCMMOCTb BbICOTbI TOHA OT YaCTOTbl KONEGaHWIA.

JTabopaTtopHble paboThbl
WccnepoBaHne paBHOYCKOPEHHOMO ABVMXKEHWS Tefla 6e3 HavaibHOW CKOPOCTH.
13mMepeHne yCcKopeHns CBOGOAHOIO NajeHus.
WccnefoBaHne 3aBUCMMOCTM Mepuofa M 4acTOTbl CBOBGOAHbLIX KONebaHWin MaTeMaTU4ecKoro
MasiTHMKa OT ero 4/INHbl

KOHTpo/bHbIE paboThl
KoHTponbHas paboTa Nel no teme: «KnHematmka»
KoHTponbHas paboTa No2 no teme: «AnHamuKa.
KoHTponbHas paboTa Ne3 no teme: «MexaHUYeckme KonebaHms 1 BO/HbI. 3BYK».

3I'IEKTpOMarHI/ITHbIe ABNEHUNA

MarHvutHoe none. MHAyKUua MarHutHoro nond. MarHutHoe none Toka. MarHutHoe
nose NOCTOSAHHbIX MarHUTOB. MarHMTHOE Mosie KaTyLKW C TOKOM. [leiicTBMEe MarHUTHOrO rnons
Ha MPOBOAHMK C TOKOM W ABUXKYLLYIOCA 3apSKeHHYH vacTuly. Cuna AMnepa u cuna JlopeHua.
FABNEHNe 3NEKTPOMArHUTHON MHAYKUMA. OnbITol Papages.

AnekTpomarHuTHble  KonebaHus. KonebaTenbHbll  KOHTYP.  OneKTporeHepaTop.
MepeMeHHbIA TOK. TpaHctopmaTop. [lepefaya 3MEKTPUYECKOW 3HEPrMM Ha PacCTOsHUe.
ANEeKTPOMAarHUTHbIE BO/HbLI M UX CBOWCTBA. PUHUMNLI PafMOCBA3N U TeneBugeHus. BnnsiHue
3NeKTPOMArHATHbIX U3My4eHWUIA Ha >K1Bble OpPraHn3Mbl.

CBeT - 3NeKTPOMarHUTHble BOMHbI. CKOPOCTb CBeTa. MICTOUHMKM cBeTa. 3aKOH NPSIMONMHENHOT0
pacnpocTpaHeHne CBeTa. 3aKOH OTpaXeHus cBeTa. [1nockoe 3epkano. 3akoH NpenomMeHus
ceeTa. OnTuyeckvie npubopsl. [ucnepcus ceeTa.

JeMoHcTpaumn
OG6Hapy>»XeH1e MarHUTHOro Noss NPOBOAHMKA C TOKOM.
PacnofnioXxeHne MarHUTHbIX CTPeSIOK BOKPYT MPAMOro NpoBOAHMKA C TOKOM.
YcuneHme mMarHMTHOrO rnons KaTyLUKU C TOKOM BBEAEHMEM B HEe YKee3HOro cepaeyHumKa.
MMprMeHeHNe 3N1eKTPOMarH1TOB.
[B1xeHve NpsaAMOro NPoBOAHNKA M paMK/ C TOKOM B MarHWTHOE rofe.
YCTPOWCTBO U [e/CTBME 3M1IEKTPUYECKONO ABUraTens NoCTOSHHOIO TOKa.
Mogenb reHepaTopa nepemMeHHOro Toka.
B3avmMogeiicTBMe NOCTOSAHHBIX MarHUTOB.

JTabopaTtopHble paboThbl
M3yyeHue SBneHns aneKTpoMarHUTHOW MHAYKLUN.
HabntofeHve CNioWHOro U IMHENYaTbIX CNEKTPOB UCMYCKaHWS.

KOHTpO/IbHbIE paboThl
KoHTposnbHasa pabota Ned o Teme: «3OneKTpoMarHUTHOE Mone».

KBaHTOBbIE ABMEHNS

CtpoeHve atomMoB. NMnaHeTapHas Mofe/b atoma. KBaHTOBbIN XapakTep MOr/oLWeHNs 1
MCNyCKaHWs cBeTa aToMaMn. JInHeinyaTble CNeKTpbl.

OnbITbl Peseptopaa.

CoctaB atoMHOro sgpa. [IpOTOH, HEATPOH W 3MEKTPOH. 3aKOH JWHLWITEWHA O
MPOMOPLMOHASILHOCTU MacCbl U 3Heprun. [edekT Macc M 3Heprus CBA3W aTOMHbIX fA4ep.
PagmoakTnBHOCTb. [lepuog nonypacnaga.  Anb®a-usnydyeHve. beTa-usnydeHne. [famma-
n3nyyeHune. fAnepHole peakunn. NCToUHUKM 3Heprum ConHua 1 3Be3d. HAaepHas aHepreTuka.



Dkonoeuveckue npodremvl  pabomvl  AMOMHBIX  INEKMPOCMAHYUIL.
PAOUOAKMUBHBIX USTYYEHUT HA HCUBLIE OPSAHUIMBI

JlaGopaTropHbie padoThI
H3MepeHne eCTeCTBEHHOTO PalualliOHHOTO (POHA TO3UMETPOM.

Wsyuenue nenenus simpa aroma ypana o gororpadguu Tpekos.

Onenka neprosna nojxypacnana, HaXOQsIUXCs B BO3IyXe MPOIYKTOB pacrazia ra3a pajoHa.
NzydeHne TpeKOB 3apsiKeHHBIX YaCTHUIL IO TOTOBBIM (oTorpadusiM.

KonTposbHbie padoThl
KonTponbHast padora Ne5 mo reme: «CTpoeHHe aToMa 1 aTOMHOTO SIAPay

reOLIeHTpI/ILIeCKaﬂ U TCJIHUOLUCHTPUYECCKAsA CUCTEMBbI

Hosumerpus. Bauanue

Crpoenue u 3Boouns BeesieHHoii

Mupa. Dusnueckas mnpuUpona

HeOecHbix Ten ComueuHoii cuctembl. [Ipoucxoknenue ConHewyHoOU cucTembl. Dusnyeckas
npupona Connna u 3Be3n. Ctpoenue Beenennoit. DBomouust Beenennoit. ['unoreza bonbmoro
B3pbIBA.

TEMATHYECKOE INTAHUPOBAHUE

m\I1

Hassanue
TEMBI

Kommu
€CTBO

Kommuectso

YJacoOB
Ha
TEMY
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Kyp
cum

OcHOBHbIE BU/IBI YU€OHOH NEATENIbHOCTH

3aKOHbBI
B3aUMOACIHC
TBUS

W IBWKEHUS
Tea
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Habmronate 1 onuceiBaTh NPSIMOJIMHEHHOE U
paBHOMEPHOE ABIIKEHHE; OOOCHOBBIBATH
BO3MOXKHOCTb 3aMEHBI TEJIEXKKU €€ MOIETIBIO
MaTepHaIbHONW TOYKON) JJIsl OITMCAHUS
IBYKEHUS.

OmnpenensiTe MORYJIN U MPOEKIIUN BEKTOPOB HA
KOOPZAMHATHYIO OCh; 3alHChIBATh YPABHEHHE
IUTS OTIPENEIICHUST KOOPIUHATHI ABHIKY IETOCST
TeJa B BEKTOPHOU M CKaAJSIPHON opme,
HCTIONIB30BATh €T0 ISl PELISHUs 3a1a4
3anuceiBaTh (OPMYIIBL: JIsI HAX OXKIESHHSI
MPOEKIUH U MOZYJISL BEKTOPA MEePEMELICHHUS
TeJNa, JIs1 BBIMUCICHUST KOOPIUHATHI
IBWKYIIErocs Teja B 000 MOMEHT BpEMEHH.
OOBsACHATH PU3HUECKHI CMBICI TIOHATHI:
MTHOBEHHAsI CKOPOCTh, YCKOPEHHE; TPUBOAUTD
PUMEPBI PAaBHOYCKOPEHHOTO JIBH)KEHUS,
NPUMEHSTH (POPMYJIBI AJIS1 pacueTa CKOPOCTH
TeJa U €r0 YCKOPEHUs B PEIleHNH 337124,
BBIPAKATh JIFOOYIO U3 BXOASIIUX B (OPMYITy
BEJIMYMH Yepe3 OCTAJIbHBIE.

MexaHmuec
KHe
KoJieOaHMsI
1 BOJIHBIL.
3ByK

15 1

Omnpenensath KonedaTeIbHOE ABIKEHUE 110 €r0
NpU3HAKAM; IPUBOANUTH MPUMEPHI KONeOaHuUH,
ONMUCHIBATb TUHAMUKY CBO6OI[HBIX MadTHHKA.
Ha3spiBaTh BETMUMHBI, XapaKTEPUIYIOLIHE
KosiebareIbHOE IBUKEHHUE, 3aMHChIBATD
(bopMyJy B3aUMOCBSI3H [TEPUOIA H YaCTOThI
kojebanuii. [IpoBONUTE UCCIIETOBAHMUS




3aBHCHMOCTH Nieproza (4acToThl) KonebaHui
MasITHUKA OT JJIUHBI €T0 HUTH, paboTaTh B
rpynme. OOBSICHITh MPUYUHY 3aTyXaHHs
CBOOOIHBIX KOJIeOAHMIT;, HA3bIBATh YCIOBHE
CYLIECTBOBAHMS HE3ATYXAIOLINX KOJNIECOAHNH.
OOBACHATBH AIBIEHHE PE30HAHCA; TPUBOIUTD
MPUMEPHI MOJIE3HBIX U BPEAHBIX MPOSIBICHUN
pe30HaHca.

PaznuvaTe nonepevHbie U MPOIOJIbHBIE BOJIHBI,
OIMHCHIBATh MEXAHU3M 00pa30BaHuUs BOJH,
HA3bIBATh XaPAKTEPU3YIOLIHE BOJHBI
¢usnveckre BennunHbl. Ha3piBaTh Auana3ox
YaCTOT 3BYKOBBIX BOJIH, MTPUBOIUTH MPUMEPHI
HCTOYHUKOB 3BYKa; MPUBOAUTH OOOCHOBAHMS
TOTO, YTO 3BYK SIBJISIETCS MPOAOJIBHON BOJHOM,
3a/1aBaTh BONPOCH! M IPHHUMATh y4acTHE B
00CYKII€HUU TEMBI.

BrigBurath runotesbl. OTHOCUTENIBHO
3aBHCHMOCTH BBICOTHI TOHA OT YaCTOTHI, &
I'POMKOCTH — OT aMILTUTY bl KoJieOaHMit
HCTOYHHKA 3ByKa, O 3aBUCIMOCTH CKOPOCTH
3BYKa OT CBOWCTB CPEABI M OT €€ TEMIIEPATyPhI.
IIpuMensTs 3HaHUA K PELICHUIO 3a7a4
OOBSICHITH HAOTFOTAEMBIH OTBIT O
BO30YKIEHHIO KOJeOaHMH OJHOTO KaMEPTOHA
3BYKOM, HCITYCKa€MbIM APYTUM KaMEPTOHOM
TAKOM K€ YaCTOTBI.

DJEeKTPO-
MardHuTHOEC
noJje
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JlenaTpb BBIBOJbI O 3aMKHYTOCTH MarHUTHBIX
JTUHUHN 1 00 ocnabIieHUH OISt C YAAJICHUEM OT
IIPOBOAHUKOB C TOKOM

DopMyIMpPOBaTh NPABUIIO IPABOU PYKH AJIA
COJICHOH/1a, IPABIIIO OypaBUUKa, OMPEIEINATh
HalpaBsJieHHE dJIEKTPUUECKOro TOKa B
IIPOBOAHMKAX U HAamNpaBlieHUe JTUHUN
MarHuTHOro noJisi. [IpuMeHsaTs npaBuso JeBoi
PYKHU; OIpenessiTh HallpaBjieHue CUJIb,
JNENUCTBYIOLIEH Ha HIEKTPUYECKUN 3aps,
JBUXKYLIUICS B MATHUTHOM IOJIE; ONPEAeNsaTh
3HaK 3apsja U HalpaBJIeHUE JBU)KEHUs
YaCTHULBL. 3aITUCHIBATh (POPMYITY B3aUMOCBSI3U
MOZYJIsl BEKTOpa MAarHUTHON MHAYKIMU B,
MarHUTHOTO TOJIs C MOAYJIeM cuibl F,
IeHCTBYOIEH Ha MPOBOJHUK JTHHOM |,
PaCMOJIOKEHHBIN MEPNEeHANKYIAPHO JTUHUSIM
MAarHUTHON UHAYKLIMY, U CUJION TOKa | B
npoBoaHuke. [IpoBoauTh HccaenoBaTeNbCKUil
SKCIEPUMEHT 110 U3yUEHUIO SIBJICHUS
3JIEKTPOMArHUTHON UHAYKLNH, aHAIU3UPOBATh
Pe3yJIbTaThl SKCIIEPUMEHTA U AeNIaTh BbIBOJBL
pabortarts B rpymnme. Habnmonate u 00bsICHATD
sIBJICHHE CAMOMHIYKLUU.

PacckasbiBath 00 ycTpOiicTBE U MPUHLIHIIE
NENCTBHs T€HEpaTopa NEPEMEHHOI0 TOKa,




pacckasblBaTh O HA3HAYEHUH, YCTPOUCTBE U
MPUHIINIE AeHCTBHs TpaHcpopmaTopa, U ero
npumeHernu. HaGmonath cBOOOIHBIE
SJICKTPOMArHuTHLIC KOJ'Ie6aHI/I$I B
Kosie0aTeIbHOM KOHTYPE; IeNaTh BbIBOIBI,
pewrats 3agauu Ha popmyiy TomcoHa.
Paccka3bBaTh 0 NpUHOUMNAX paanuoCBsA3U U
TCJICBUACHUNSA. HazbpiBaTh pa3InvHbIE
AUAna3OHbI SJICKTPOMArHUTHBIX BOJIH.
Habnronate paszsoxeHue 0enoro cBeTa B
CIICKTP MPHU €ro NpOXOXKACHUN CKBO3b IIPU3MY
U MoJiy4eHue 0eioro cBeTa MyTeM CIIOKEHHS
CIICKTPAJbHBIX LBECTOB C MOMOILBIO JIMH3bI,
O6’b$ICH$ITb CYThb U JaBaThb OINPECACIICHUE
siBJIeHUs qucnepcuu. HaOmonaTh CrjIonHoN u
JIMHEeHYJaThIE CIICKTPBI UCITYCKAHUS, HA3BIBATDH
yCoBUst 00pa30BaHUs CIUIOIIHBIX U
JMHEWYAThIX CIIEKTPOB UCIyCKaHUsI, paboTaTth
B rpymnme. OOBSICHITh U3TyUYEeHUE U
MOTJIOIIEHHE CBETA AaTOMaMH U
MPOUCXOKACHUEC JIMHENYAaThIX CIICKTPOB Ha
OCHOB€ NocTyaaToB bopa.

Ctpoenue
aroma

u
ATOMHOTO

spa
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OmnwuceiBats onbIThl Pesepdopna. OObACHATH
CyTb 3aKOHOB COXPaHEHHMsI MAaCCOBOI'0 YHUCJIA U
3apsaa Npy pasiloaKTUBHBIX PEBPALIEHUSIX;
MIPUMEHSITb 3TU 3aKOHBI ITPU 3aIUCH
YPaBHEHHH sAIepHBIX peakuuil. U3mepsaTs
MOIIHOCTbD JJO3bI PAAHALMOHHOTO (hOHA
JO3UMETPOM; CPABHUBATD MOJIy4EHHBIN
pe3yabTaT ¢ HANOOJIBLITUM AOITY CTUMBIM TSI
4eJioBeKa 3HaYeHHeM, paboTaTh B IpyIie
IIpuMeHATh 3aKOHBI COXPaHEHHsI MaCCOBOTO
YHUCJIa U 3apsifa 471 3alUCH YPaBHEHUN
SIIEPHBIX peaKLUi

OnuceiBaTh NpoLecc AeJeHHs siipa aToMa
ypaHa; 0OBACHATb (PU3MUECKUN CMBICIT
MOHSTHUM: LIeTTHas peakLys, KpUTHIeCKast
Macca;, Ha3bIBaTh YCJIOBUS MPOTEKAHUS
VIIpaBJIsIeMON LIeMHON peakunu. PacckasbiBaTh
O Ha3HA4YE€HUU SIAEPHOrO peaKkTopa Ha
MEJUICHHBIX HEUTPOHAX, €r0 YCTPOUCTBE U
MPUHLINIIE AeMCTBUSI, Ha3bIBATh IPEUMYILECTBA
u Hepoctatku ADC nepen ApyruMu BUAAMU
snekrpoctaHumii. HaseBate pusmueckue
BEJINYUHBL MOIJIOLEHHAs 1034 U3JIy4YEeHMUS,
K03(ppuMeHT KauecTBa, S5KBUBAJICHTHAS 1034,
NepUoOJ NONypacnana; Caylarh JOKJIaL
«HeraTtuBHOE BO3A€HCTBUE paiuallid HA
JKUBbIE OPTaHU3MbI U

crocoOBbI 3amuThl OT Heey. HaspiBaTh ycioBus
MIPOTEKaHUsl TEPMOSAEPHOI peakiLuy;
MIPUBOJIUTD PUMEPHI TEPMOSIACPHBIX PEaKIIMIA;
IPUMEHSITh 3HaHUsI K PEIICHUIO 3a/1a4.




Ctpoenue
nu

SBOJTFO LTS
Bcenennoit

Habmonars cnatine! mnu gortorpadpuu
HeOeCHBIX 00BEKTOB; Ha3bIBAThH IPYIIIIHI
OOBEKTOB, BXOMALINX B COJTHEYHYIO CUCTEMY
NPUBOANUTH IPUMEPBI U3MEHEHUS BUAA
3Be3AHOro Heba B TeueHue cyTok. CpaBHUBATH
TUTAHETHl 3€MHON TPYIIIBL; TUIAHETHI-TUTAHTHL.
OmnwuceiBath (hoTorpadpuu Maibix Te
Conneunoii cucrembl. OOBACHATH puznyeckue
nporecchl, mporcxosmue B Heapax ConHua u
3BE3I;, Ha3bIBaTh MPUYIHHBI 00Pa30BaAHUS IISITEH
Ha ConHue; aHamn3upoBath GoTorpadun
COJIHEYHOH KOPOHBI U 00pa30BaHMi B HEM.
OnuceiBaTh TpU MOZENH HECTALIUOHAPHOMN
Bcenennoii, npennoxeHnble @puamMaHom;
OOBSICHATD B UEM MPOSIBIISETCS
HECTALMOHAPHOCTh BCeneHHO; 3anuchiBaTh
3akoH Xab0na. JleMoHCTpUpPOBATH
NPE3CHTALNH, YIaCTBOBATh B OOCYKACHUHU
MPE3EHTALHI IO TEME.

Bcero:
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