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1. Inanupyemble pe3yabTaThl H3yYeHHs] y4eGHOT0 MpeaMeTa.

K koH1ly 00yueHus B 9 kinacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
OoTpaxkaTb CPOPMUPOBAHHOCTD y 00YHAIOUTNXCSI YMEHUMN: UCTIOIB30BATh MOHATHUS: CUCTEMA OTCUETA,
MaTepUaIbHasl TOUKA, TPAEKTOPHUS, OTHOCUTEIBHOCTh MEXAHUUECKOTO JBMKEHUS, 1ehopmarius
(ynpyras, miuacTudeckas), TpeHUE, LIEHTPOCTPEMUTENIBHOE YCKOPEHUE, HEBECOMOCTh M MEPErPy3KH,
LEHTP TSKECTH, aOCOIIOTHO TBEPIOE TEJO, LIEHTP TSHKECTU TBEPAOTO Tea, paBHOBECHE,
MeXaHHYeCKHe KoJeOaHus U BOJIHBI, 3BYK, HH(PA3BYK U YIbTPA3BYK, SJICKTPOMAarHUTHBIE BOJIHBI,
IIKaJIa 3J€KTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U 1aIbHO30PKOCTh, CIIEKTPHI UCITYCKAaHUS U
NOrJIOUIEHUS, alb(da, OeTa- 1 raMMa-u3IIydeHHs], U30TOIBI, IEPHAs SHEPTE€TUKA; pa3InyaTh SIBICHUS
(paBHOMEpPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JIBIKEHHE, PABHOYCKOPEHHOE MPSIMOINHEITHOE
JBUKEHUE, CBOOOIHOE Ma/IEHUE TEJ, PABHOMEPHOE JIBUKEHUE IO OKPY’KHOCTH, B3aUMO/IEUCTBHE
TeJI, PeaKTUBHOE JBIKEHHE, KoJie0aTeTbHOE ABMKEHUE (3aTyXalOIIUe U BBIHYXICHHBIC KOJICOaHwMs),
PE30HaHC, BOJTHOBOE JABUKEHUE, OTPAKEHHE 3BYKA, IPSIMOJIMHEUNHOE PACIIPOCTPAHEHHE, OTPAKEHUE
U TIpEJIOMJICHUE CBETA, MOJHOE BHYTPEHHEE OTPaXKEHUE CBETA, PA3IOKEHHUE OEJIOro CBETa B CIEKTP U
CJIOKEHHUE CIIEKTPAIBbHBIX LIBETOB, IUCIIEPCUS CBETA, €CTECTBEHHAS PAJMOAKTUBHOCTbD,
BO3HUKHOBEHHE JIMHEINYATOTO CIEKTpa U3IYyUEHHs ) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, JICMOHCTPHUPYIOMINX JaHHOE (PU3NUECKOE SBIICHUE; PACTIO3HABATh MPOSBICHUE
U3YYECHHBIX (PU3NYECKUX SIBICHUM B OKPYKAIOIIEM MUpPE (B TOM 4Hciie (PU3UUECKUE SIBICHUS B
IpUPOJIE: IPUIIUBBI U OTIUBBI, IBUKEHHUE Tu1aHeT COTHEYHON CUCTEMBI, PEaKTUBHOE JIBUKEHUE
YKUBBIX OPTraHU3MOB, BOCIIPHUITHE 3BYKOB KUBOTHBIMU, 3€MJIETPSICEHHE, CEICMUYECKHE BOJIHBI,
I[yHaMH, 9X0, I[BETa TeJl, ONTUYECKUE SBICHUS B IPUPOJIE, OMOIOTUYECKOE IEHCTBUE BUTUMOTO,
yIbTPaUOIETOBOTO U PEHTIEHOBCKOTO M3TyUCHHM, €CTECTBEHHBIN paIMOaKTUBHBIN (OH,
KOCMUYECKHE JIYUH, PaJIMOAKTUBHOE U3ITyUYE€HHE TPUPOJIHBIX MUHEPAJIOB, ACHCTBUE paJuOAKTUBHBIX
U3Ty4eHUN Ha OPraHU3M 4YeJI0BEKa), IIPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a7auy B yUeOHYIO,
BBIJIETISATH CYILECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3MUECKUX SIBJICHUI; OMUCHIBATh U3YUCHHbBIE
CBOICTBA Tell U (U3NYECKUE SBJICHUS, UCTIONb3Ys (PU3NUECKUE BEIUUMHBI (CPEIHSSI © MTHOBEHHAs
CKOPOCTB TeJIa TP HEPABHOMEPHOM JBUKEHUH, YCKOPEHHE, IEPEMEILIEHNE, Ty Th, YII0Bas
CKOpOCTb, CHJIa TPEHUSI, Crjla YIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHE CBOOOHOTO MaJIeH s, BEC Tela,
UMITYJIbC TEJa, UMITYJIbC CUJIbI, MEXaHHUECKasi padoTa U MOILLIHOCTb, MOTEHI[MAJIbHAS SHEPT U Tea,
MOJIHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, IOTEHIIMAIbHAS SHEPTHS CKATOM MPYKUHbI, KHHETHYECKast
SHEprusl, NoJHasi MEXaHNYeCcKasl YHEPIus, IepPHUO/I U 4acToTa KOJIeOaHUM, ITTMHA BOJIHBI, TPOMKOCTh
3ByKa M BbICOTa TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEIOMIICHUS CPEbl), IPU OMMCAHUU MTPABUIBHO
TPaKTOBAaTh (PUINYECKUNA CMBICI UCIIOJIb3YEMbIX BETMYMH, 0003HAUCHUS U €AMHUIIBI (PU3MUECKUX
BEJIMYUH, HAXOAUTH (DOPMYIIBbI, CBA3BIBAIOLINE JAaHHYIO (PU3MYECKYIO BETUUUHY C APYTUMHU
BEJIMYMHAMM, CTPOUTD I'pa)MKH N3YUEHHBIX 3aBUCUMOCTEH (PHU3UUECKHUX BEIMYHMH; XapaKTepH30BaTh
CBOIICTBa Tell, GU3NUYECKUE SBJICHUS U TIPOLECCHI, UCIOJIb3YSI 3aKOH COXPAaHEHHUS SHEPTUH, 3aKOH
BCEMHUPHOTO TATOTEHMSI, IPUHIUI CYNEPIO3ULUHU CUJI, IPUHLIUII OTHOCUTENbHOCTH ["anmuies,
3akoHbI HbIOTOHA, 3aKOH COXpaHEHHUs UMITYJIbCA, 3AKOHBI OTPAXKEHUS U MPEJIOMIICHUS CBETA, 3aKOHBI
COXpaHEHHMs 3apsiIOBOIO U MAaCCOBOI'O YUCEJI MPH SIACPHBIX PEAKIUAX, IPU 3TOM JaBaTh CIIOBECHYIO
(GbopMyIHpOBKY 3aKOHA U 3aIMChIBATh €r0 MaTEMaTHUECKOE BbIpakeHUe; 00BACHATh (hrU3HUecKHe
IPOLIECCHI U CBOMCTBA TEJI, B TOM UUCJIE U B KOHTEKCTE CUTYyalMil MPAaKTUKOOPUEHTUPOBAHHOTO
XapakTepa: BBISBIATH MPUYUHHO | CIIEACTBEHHBIE CBA3H, CTPOUTH O0BACHEHHE U3 2—3 JIOTHYECKUX
IIaroB C OMOPOH Ha 2—3 U3yUYEHHBIX CBOMCTBA (PU3NUYECKUX SBICHUH, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH; peliaTh pacUETHBIE 3a/1a4u (ONUpPArOIIMECs HA CUCTEMY U3 2—3 ypaBHEHUI),
UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBSA3BIBAIONINE (DU3MUECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBHUS
3a/layM 3aMUChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEOCTAIOUINE UM N30BITOYHBIE JaHHbIE,
BbIOMpATh 3aKOHBI ¥ (POPMYJIbI, HEOOXOAUMBIE JJIsl PEIlIeHNUs, TPOBOJUTH PACUETHI U OLICHUBATD
PEATUCTUYHOCTh MOJTYYSHHOTO 3HAYCeHUS (PU3UUECKON BETMUMHBI; PACIIO3HABATH MMPOOIIEMBI,



KOTOpBIE MOKHO PEIIUTh MPH MOMOIIH (PU3NYECKUX METOJOB, UCIIONIb3YsI OMMCAHUE UCCIIEIOBAHUS,
BBIJIEJISATH IPOBEPSAEMOE MPEIIOI0KEHNE, OLIEHUBATh IIPABUIILHOCTD MOPSIAKA IPOBEACHUS
UCCIIEIOBaHUs, I€TaTh BBIBOJIbI, UHTEPIPETUPOBATH PE3YIbTAThl HAOJIIOIEHUI U OIBITOB;
IPOBOAUTH OMBITHI IO HAOMIOACHUIO (PUBUYECKUX SIBJICHUHN WK (PU3UYECKUX CBOMCTB Tell (M3yd4eHue
BTOpOTro 3akoHa HpI0TOHA, 3aKOHA COXpaHEHUs YPHEPTHH, 3aBUCUMOCTD IeproJia KoieOaHui
NPYXKUHHOTO MAasITHUKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTY/IbI
MaJbIX KOJIeOaHH, MPSMOJIIMHEHHOE paclipoCcTpaHEHHE CBETa, pa3lioKeHHUe OEeJIoro cBeTa B CIEKTD,
U3Yy4YE€HHE CBOMCTB M300paKEeHUs B TIIOCKOM 3epKalie M CBOMCTB M300pakeHUsI IpeMETa B
coOuparonieil TuH3€e, Ha0JII0IeHUE CIUIOLIHBIX U JINHEWYAThIX CIIEKTPOB U3JIyUYEHHUS):
CaMOCTOSTENBHO COOMPATh YCTAaHOBKY U3 M30BITOYHOrO HA0Opa 000PYyI0BaHUS, OIUCHIBATH X0/
OTIbITA U €T0 Pe3yIbTaThl, GOPMYIUPOBATH BHIBOJIbI; MPOBOAUTD MTPH HEOOXOAMMOCTHU CEPUIO
NPSIMBIX U3MEPEHHH, Onpeiessisi Cpe/lHee 3HaueHUuE U3MepsieMoi BeIMYUHBI ((POKYCHOE paccTOsIHUE
coOuparoiei IMH3bI), 000CHOBBIBATH BEIOOP crioco0a u3MepeHus (M3MEpUTEIIBHOTO Mprdopa);
MIPOBOAUTH HCCIEAOBAHNE 3aBUCUMOCTEN (PU3NUECKUX BEIMYMH C UCTIOIH30BAHUEM TPSIMBIX
U3MEepeHul (3aBUCUMOCTH IYyTH OT BPEMEHU IIPH PAaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HadyalbHOM
CKOPOCTH, MEpr0/ia KOJeOAaHUM MaTeMaTHYECKOTO MasiTHUKA OT JIJIMHBI HUTH, 3aBUCHMOCTH YTIJIa
OTpakKeHHsI CBETA OT yrJja MaJeHUs U yIia MpeIoMIIEHHs OT yria MMaJleHus): INIAaHUPOBaTh
UCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMPATh YCTAHOBKY, (PUKCHPOBATH PE3YNIbTATHI MOTYyUYEHHOM
3aBUCHUMOCTH (PM3HUECKHUX BEJIUYHMH B BHJIe TAOJIUIl U TPadUKOB, J€IaTh BHIBOABI IO PE3yIbTaTaM
UCCJIEIOBAHUS; TPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEJIIUYUH (CPEIHsS CKOPOCTh U
YCKOpPEHHUE TeJa MPU paBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHUE CBOOOTHOTO MaJIeHHUs, KECTKOCTD
npYXUHBI, KOADOUIIMEHT TPEHUS CKOJIBKEHHS, MeXaHndecKkasi paboTa ¥ MOIIHOCTh, 4acTOTa U
nepuo/] KojiebaHUN MaTeEMaTHYECKOI0 U IPYKUHHOTO MAsITHUKOB, ONITUYECKask CUila coOMparoen
JIMH3bI, paAMOAKTUBHBIN (DOH): IIIAHUPOBATH U3MEPEHHUS, COOUPATH IKCIEPUMEHTAIIbHYIO YCTAHOBKY
Y BBITIOJIHATh U3MEPEHMUS, CIIe1ys] TPEAJIOKEHHON HHCTPYKIMHU, BEIYUCIISITh 3HAUCHUE BEJIMUUHBI U
aHaAJIM3UPOBATH MOJTYYCHHBIE PE3yJIbTAaThl C YUETOM 33/1aHHOM MMOTPEIIHOCTH U3MEPEHUH; COOII01aTh
npaBujia TEXHUKHA 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpPHBIM 000PYAOBAHUEM; Pa3INYaTh
OCHOBHBIE IIPU3HAKH N3YUYECHHBIX (PU3NYECKUX MOJIENIel: MaTepuaibHas TOUka, a0COIOTHO TBEPIOE
TE€JI0, TOYEUHbI HCTOYHUK CBETA, JIy4, TOHKAs JMH3a, IJIJaHETapHasi MOJIE/b aTOMa, HYKJIOHHAsI
MOJI€JIb aTOMHOTO S7[pa; XapaKTepU30BaTh MPUHIHUIIBI IEHCTBUS U3YYEHHBIX TPUOOPOB U
TEXHUUYECKHX YCTPOMCTB C ONOPOIl HA UX ONMHUCAHUA (B TOM YHUCIIE: CIIUIOMETP, JATYUKH MTOJIOKEHUS,
pacCTOSIHUS U YCKOPEHMSI, PaKeTa, 3X0J0T, OYKH, IEPUCKOTI, (hoToanmnapaT, ONTUYECKUE CBETOBOIBI,
CIEKTPOCKOII, JO3UMETP, Kamepa BuibcoHa), UCTIONB3Ysl 3HAHUSI O CBOMCTBaX (PU3UUYECKUX SBJICHUN
U HEOOXOUMbIE (PU3MUECKUE 3aKOHOMEPHOCTH; UCIIOJIB30BATh CXEMbl U CXEMATUYHbIE PUCYHKHU
U3YUYEHHBIX TEXHUUECKUX YCTPOUCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOIIECCOB
IpY PELICHUH YYeOHOMPAKTHUECKUX 3a/1a4, ONITUYECKUE CXEMBI JJIsl TOCTPOSHHS N300paXKeHHI B
IUIOCKOM 3€pKajie M COOMPAIOIIel JTMH3€e; MPUBOAUTH MPUMEPHI (HAX0AUTh HH(OPMALIHIO O
npuMepax) NPakTUYECKOTO UCIIOb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEITHEBHOM KM3HU IS
oOecrnieueHus1 0€30MaCHOCTH MPH 0OpaIIeHUH C MPHOOpaMU M TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMsI 37J0POBbS U COONIIOACHHSI HOPM 3KOJIOTMYECKOTO IIOBEICHUS B OKPYIKaIOILEH CPEJIE;
OCYUIECTBJIATH MOUCK HH(DOpMaLK (PU3NYECKOTO cofepkanus B IHTepHeTe, CaMOCTOSTENbHO
(dopMyIHpYsI MOMCKOBBIN 3aIIPOC, HAXOAUTH ITYTH ONPEAETICHHUS JOCTOBEPHOCTH MOTy4YEeHHON
uHpOpPMAIMK HAa OCHOBE UMEIOLTNXCS 3HAHUH U JOMOJHUTENBHBIX HCTOYHUKOB; UCTIOIB30BATh MPH
BBITIOJTHEHUH YUEOHBIX 33JaHUI HayYHONIONYJISPHYIO TUTEpaTypy (HPU3MUECKOro CoAepHKaHUS,
CIIPaBOYHBIE MaTepHalibl, pecypchbl ceTu HTepHeT, BlajeTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHusi HHPOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYI0; CO3/1aBaTh COOCTBEHHBIC
NUCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(POPMAIIMHU U3 HECKOIBKUX UCTOYHUKOB
buznueckoro cojuep kaHus, MyoJIUYHO MPEACTABIATh PE3YJIbTATHI POSKTHOM WU
UCCIIEN0BATENBCKON JEATEIbHOCTH, IIPU 3TOM I'PAMOTHO MCIIOIb30BATh U3YYECHHBIN IOHATUINHBIN



amnmapaT u3y4aeMoro pasjeina (U3UKH U COMTPOBOXKIATh BRICTYIIJICHHE MPE3eHTAIUEH ¢ YIETOM
0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

Jluunocmmuowie:

JIMYHOCTHBIMU pe3yibTaTaMu 00ydeHUs (PU3MKE B OCHOBHOM IITKOJIC SBIISFOTCS:

PAa3BUTHUC IMO3HABATCIIbHBIX UHTCPCCOB, HHTCJUICKTYAJIbHBIX U TBOPUCCKUX crnocoOHoCTEH ydamuxcs;
YGC)KI[GHHOCTB B BO3MOXKHOCTH IMO3HABaHUA NPUPOALI, B HCO6XOIII/IMOCTI/I Pa3yMHOI'0 UCITOJIb30BaHUS
JOCTHKEHUI HAYKU W TEXHOJIOTHIA JUTs TATbHEHIIIETO Pa3BUTHS YEI0BEUSCKOr0O O0IIECTBa, yBAKCHIE
K TBOPIIAM HAYKHU U TEXHHKH, OTHOIICHHE K (DU3UKE KaK K DIIEMEHTY O0IICYESTOBCUCCKOM KYIbTYPBI;
CaMOCTOSITENIbHOCTh B MPHOOPETEHUN HOBBIX 3HAHHH U MPAKTUYECKUX YMEHUH;

TOTOBHOCTH K BBI60py JKU3HCHHOI'O ITYTHU B COOTBECTCTBUMU C CO6CTBCHHBIMI/I HUHTCPCCaMU U
BO3MOXKHOCTSIMH;

MOTHUBAIHSI 00pPa30BaTEIbHON EATEIbHOCTH IIKOIFHUKOB Ha OCHOBE JINYHOCTHO-OPUCHTHPOBAHHOTO
O/IXO0/1a;

(bopMHpOBaHKE [IEHHOCTHBIX OTHOLICHHUIT APYT K APYTY, K YUUTEII0, K aBTOPaM OTKPBITHIA 1
n300peTeHuil, K pe3ysibpraraM o0yueHusl.

Y yuawuxcs 6y0ym cpopmuposansi:

OTBCTCTBCHHOC OTHOIICHHUEC K YUCHUIO; TOTOBHOCTDb U CIIOCOOHOCTD 06yqa}0mnxcsl K CaMOpPa3BUTHIO U
€aMo00Opa30BaHUIO HA OCHOBE MOTHBAIIUH K O0YYEHHIO U MO3HAHUIO;

yMEHHE SICHO, TOYHO, IPAMOTHO H3JIaraTh CBOU MBICIH B YCTHOM M IMHUCHMEHHOW pedH, MOHUMAThH
CMBICI [TOCTaBJICHHOM 3a/1a41, BBICTPAHBATh apTyMEHTAIIUIO, TIPUBOUTH TIPUMEPBI i KOHTPIIPUMED;
OCHOBBI 9KOJIOTHYECKOM KYJIbTYpPhI; IOHHMAHUE [IEHHOCTH 3[0POBOT0 00pasa u3HM;
(GopMupoBaHHEe CHOCOOHOCTH K SMOIMOHATLHOMY BOCHPHSATHIO (H3UYECKUX 3ajad, PEUICHHH,
pacCyXIeHHUI;

YMEHHE KOHTPOJIMPOBATH MPOIIECC M PE3YIbTAT yUCOHOM AEATEIbHOCTH;

Y yuauwuxcs Mo2ym ovims cqhopmMuposanbl:

KOMMYHUKATHBHass KOMIIETEHTHOCTb B OOIICHUH M COTPYJHHUYECTBE CO CBEPCTHHUKAMHU B
o0pa3oBaTenbHO, yueOHO-HUCCIIeIOBATeIbCKON, TBOPUECKON U APYTUX BUIAX IE€ATEIHHOCTH;
KPUTUYHOCTh MBIIUICHUS, YMEHHE pACIO3HaBaTh JIOTMUYECKHM HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTJINYATh TUNIOTE3Y OT (aKTa;

KpC€aTHUBHOCTb MBIIIJICHUA, HHUIIUATUBLI, HAXOAUYNUBOCTHU, AKTUBHOCTHU IMPU PCUHICHUH 3aaa4.

Memanpeomemnmnule:

MeranpeaMeTHbIMU pe3ybTaTaMu 00y4eHUsl (PU3UKE B OCHOBHOI IIKOJIE SBIISIOTCS:
OBJIaJICHHE HaBbIKAMU CaMOCTOSITENIbHOTO MPUOOPETEHNS HOBBIX 3HAHUI, OpraHU3aluu y4eOHoi
JeATEIbHOCTH, [IOCTAHOBKH LICJIEH, IIJITAHUPOBAHMS, CAMOKOHTPOJIS ¥ OLIEHKH PE3yJIbTaTOB CBOEH
JIEeATEIbHOCTH; YMEHUSAMU MIPEABUIETh BO3MOXKHBIE PE3YIbTAaThl CBOUX JCHCTBUH ;

MMOHMMAaHHE Pa3IMUui MKy UCXOJHBIMU (DaKTaMU U TUIIOTE3aMU JIJIsl KX OOBSICHEHMUS,
TEOPETUUYECKHUMH MOJCIISIMU U pealbHbIMU O0BEKTaMH, OBJIa/IeHNE YHUBEPCAIIbHBIMHU Y4eOHbIMU
JeMCTBUSAMH Ha IpUMEpaxX TUIOTe3 Ul OOBbSICHEHUS U3BECTHBIX (PaKTOPOB U SKCIIEPUMEHTATBHON
MIPOBEPKHU BBIIBUTAEMBIX THUIIOTE3, pa3pabO0TKU TEOPETHUECKUX MOJIEIEH MPOLIECCOB U SBJICHUI;
(hopMHpOBaHHE YMEHUI BOCIPUHUMATh, IiepepadaThIBaTh U MPEAbABIATH HHPOPMAIUIO B CIOBECHOM,
00pa3HOH, CHUMBOJIMYECKOH (hopMax, aHATM3UPOBATh U MepepadaThIBATh MOTYYECHHYIO HH(OPMAIIHIO
B COOTBETCTBUU C IIOCTABICHHBIMM 33J]a4aMH, BBIJIEISATH OCHOBHOE COAECPKAHNE TPOUYNTAHHOTO
TEKCTa, HAXOAUTHb B HEM OTBETHI HA ITIOCTAHOBJICHHBIE BOIIPOCHI U U3JIaraTh €ro;

pUOOpETEeHUE ONbITa CAMOCTOATENBHOTO MOMCKA, aHaTN3a U 0TOOpa MH(OPMAIHH C
MCIIOJIb30BaHUEM PA3IMYHBIX HCTOUHHUKOB U HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH AJISl peIICHUS
MIO3HABATEJIbHBIX 33/1a4;

pa3BUTHE MOHOJIOTUYECKOHN U JMAJIOTHUECKON PEUYH, YMEHUS BBIPAXKaTh CBOM MBICIH U CIIOCOOHOCTH
BBICIYIIMBATE COOECEHNKA, TOHUMATh €r0 TOYKY 3pEHUs, IPU3HABATh [IPAaBO JIPYroro 4eloBeKa Ha
WHOE MHEHUE;

¢dbopmupoBaHKEe YMEHHI pabOTaTh B IPYIIE C BHITIOJTHEHUEM PA3IHMUHBIX COIIMATIBHBIX POJIEH,
NPEICTaBIATh U OTCTAMBATh CBOU B3IVIAbI M YOEXKIEHUS, BECTH TUCKYCCHIO.



peryasiTuBHbIE

yuawuecs Hay4amcsi:
dopMyIHpOBaTh M yAEPKUBATh YUSOHYIO 3a1a4y;
BBIOMPATH JIEUCTBUS B COOTBETCTBUU C MOCTABIICHHOM 3a/1aueil U YCIOBUSIMU €€ pean3alluu;
IUTAHUPOBATh IYTH JOCTIDKEHUS IIeNiel, OCO3HAHHO BEIOMpaTh HauOolee 3(PPeKTUBHBIE CIOCOOBI
pelieHus: yueOHbIX U [TO3HABATEIbHbBIX 3a/1a4;
MpeBUJIETh YPOBEHb YCBOCHHUS 3HAHUMN, €r0 BPEMEHHBIX XapaKTePUCTHK;
COCTaBJISITh TUIaH U MOCJEI0BATEIbHOCTD JICHCTBUM;
OCYILIECTBIIATH KOHTPOJIb 10 00pa3ily 1 BHOCUTh HEOOXOAUMBIE KOPPEKTHUBBI;
aJICKBAaTHO OIICHUBATH MPABUIHLHOCTh WJIHM OIMIMOOYHOCTH BBIIIOJIHEHUSI YIeOHOM 3a/1a4H, €€ 00bEKTUBHYIO
TPYAHOCTh U COOCTBEHHbBIE BO3MOKHOCTHU €€ PelIeHHUS;

yuawuecs noayuam 603MOACHOCHb HAYYUMbCA:
OTIPEAeIATh MOCIEI0BATEIBHOCTh MPOMEKYTOUHBIX 1I€JIeHl U COOTBETCTBYIOIIUX UM JEHCTBHUI ¢ y4&TOoM
KOHEYHOT'O pPe3ysbTara;
IpeABUIETh BO3MOXKHOCTHU MOJYyUYEHHSI KOHKPETHOTO pe3yjbTara MpH pelIeHu! 3a/1a4;
OCYIIECTBIISITh KOHCTAaTHPYIOIIMA M TMPOTHO3UPYIOIIUN KOHTPOJIb IO pPe3ylbTaTy M IO CIOCO0Yy
JICHCTBHSL,
BBIICNIATH U (POPMYIHPOBATH TO, YTO YCBOEHO M UTO HY>KHO YCBOMTH, ONPEIEIISATh KaueCTBO U YPOBEHb
YCBOCHUS,
KOHIIEHTPUPOBATh BOJIO JJS MPEOJOJICHUS HWHTEJUIEKTYalbHBIX 3aTPyIHEHUH U  (PUINYECKUX
IIPENATCTBUN;

nmo3d"HaBaTe/JIbHbIC

yuawuecs Hay4amcsi:
CaMOCTOSITENILHO BBIIENIATH U (POPMYIMPOBATH MO3HABATEIHHYIO IIEITh;
UCIIOJIb30BaTh OOIIHME NMPUEMBI PELLICHUS 3a7a4;
NPUMEHSTH MTPABHUJIIA U TIOJIH30BATHCS HHCTPYKIIUSMHI U OCBOSHHBIMH 3aKOHOMEPHOCTSIMH;
OCYIIIECTBIISITH CMBICJIOBOE UTEHUE;
CO3/1aBaTh, IPUMEHATh U NMPEOOPa30OBBIBATH 3HAKOBO-CUMBOJIIMYECKHE CPEICTBA, MOAEIM U CXEMBbI IS
pelieHus 3a1ay;
HaXOJUTh B PA3JIMYHBIX HCTOYHHUKAX WHPOPMAIHIO, HEOOXOIMMYIO JUIS PEHICHUS MaTeMaTHYEeCKUX
npobaeM, W MpeACTaBIATh €€ B MOHATHOM (opMe; NMPUHUMATh PELICHHE B YCIOBUAX HEMOJHOW WU
M30BITOYHOM, TOYHOH U BEPOSITHOCTHON MH(pOpMaLny;
yuyawuecs nouy4am 603MOACHOCIb HAYUUMbBCL:
YCTaHABIMBATh MPUYMHHO-CIICJICTBEHHbIE CBS3M; CTPOUTH JIOTMYECKHE PACCYXKICHUS, YMO3aKIFOUCHUS
(MHIYKTUBHBIE, ISyKTHBHBIE F TI0 QHAJIOTHH) U BHIBOIBI,
dbopmupoBaTh yueOHYIO U  OOIIENOIb30BaTEIbCKYI0 KOMIIETEHTHOCTH B  0O0JIaCTH  MCIOJIB30BAHUS
UH(OPMALMOHHO-KOMMYHHKAIMOHHBIX TexHomorui (MKT-komnereHTHOCTH);
BUJIETHh (DU3NYECKYIO 331a4y B JPYTUX JAUCIUIUIMHAX, B OKPYXKAIOILIEeH )KU3HHU;
BBIJIBUTATh TUIIOTE3bI NP PEIICHUH y4eOHBIX 331a4 U TOHUMATh HEOOXOAUMOCTh UX POBEPKH;
IUTAHUPOBATh M OCYIIECTBIIATh JESATEIHHOCTb, HAMPABICHHYIO Ha pEIlIeHHe 3a7ay MCCIIEA0BaTEeNbCKOTO
XapakTepa;
BbIOMpaTh HanboJiee palmoHaIbHbIE U AP (EKTUBHBIE CIIOCOOBI PELIeHUS 3a/1a4;
UHTEPIPETUPOBaTh MH(POpPMAUMK  (CTPYKTYpUPOBATh, MEPEBOANUTH CIUIOIIHOM TEKCT B  TaOmuIly,
NPE3eHTOBATh MOJIyYEHHYIO HHPOpMAIHIo, B ToM uncie ¢ nomouipio UKT);
OLIEHUBaTh HH(OPMaLIKIO (KPUTHYECKAs OLIEHKA, OLIEHKA JOCTOBEPHOCTH );
yCTaHaBIMBATh NPUUYMHHO-CJIE/ICTBEHHBIE CBSI3H, BBICTPAUBATh PacCyXAeHUs, 00001eHus;
KOMMYHHKATHBHbIE
yyawuecs Hay4amcsi:
OpPraHU30BBIBATh YUEOHOE COTPYIHUYECTBO U COBMECTHYIO JESATEIBHOCTh C YUUTEIEM U CBEPCTHUKAMHU:
OIpEeNeNATh LU, paclpeenaTh GYHKIUN U PO YYaCTHHKOB;



® B3aWMOJICHCTBOBATh M HAXOJUTh OOIMME CIOCcOOBl paboThl; paboTaTh B TpYIIE: HAXOAUTH oOIIee
pelieHre W paspemath KOHGIUKTH Ha OCHOBE COTJIACOBAHUS IMO3UIMN M y4€Ta MHTEPECOB; CIYyIIATh
napTHépa; GopMyIUPOBAThH, APIYMEHTHUPOBATH U OTCTAUBATh CBOE MHEHHUE;

® [IPOrHO3MPOBATh BO3HUKHOBCHHE KOH(IUKTOB MPH HAIMYMHU PA3HBIX TOUCK 3PCHHUS;

e paspeliaTh KOH(IUKTH HA OCHOBE y4&Ta HHTEPECOB U MO3UIIMI BCEX YUACTHHUKOB;

® KOOPJMHHPOBATH U IMPUHUMATh PA3JIMYHBIC TIO3UIIMHA BO B3aUMOICHCTBHU;

® apPryMEHTHPOBATh CBOIO IMO3HIMI0O U KOOPAMHHPOBATH €€ C MO3HMIMSIMH NMAapTHEPOB B COTPYIAHHYECTBE
npu BeIpabOTKe OOIIETO PEelICHUS B COBMECTHOM JIeSTEbHOCTH.

Conepxkanue nporpamMmmbl
3akonbl mexanuku (31 4) 1 ypoBennb

MexaHuueckoe IBUXKEHHME W €ro BHUIbl. MarepuanbHasg Touka. Cucrema otcuéra. OTHOCHTEIBHOCTH
MexaHudyeckoro aBwkeHus. Tpaekropus. Ilyrs. PaBHOMepHoe mnpsiMmonuHeiiHoe nBHKeHHE. CKOpPOCTb
PaBHOMEPHOr0 MpsAMOJUHEHHOTrO ABWkeHus. HepaBHOMepHoe mpsMonuHenHoe [BrkeHue. CpenHss
ckopocTb. PaBHOyckopeHHOe nBMKeHHE. YckopeHue KuHematndeckue ypaBHEHHSI MNPAMOJIUHEHHOTO
JBWKEHUS. J[BHKEHHE Tena MO OKPYKHOCTH C MOCTOSHHOW MO MOJIYJI0 cKopocThio. Ilepuon m wactora
obOparmenus. JluneitHass u yrioBasi ckopocTu. LleHTpocTpemuTenbHOEe ycKopeHue. BzaumonencTBue Temn
Macca Ttenma. M3mepeHune macchl Tena MPU NOMOIIM B3aUMOJACUCTBHS. [[MHAMUYECKHE XapaKTEPUCTUKHU
MexaHudeckoro aBmxeHus. llentp Tsoxkectu. 3akonsl Herotona. Ilpuninun otHocutenbHOoCcTH [ammiies.
['panunbl npuMeHUMoOcTH 3akOHOB HbroroHa. MMmynbe Tena. 3aMKHyTasi CUCTEMa Tell. 3aKOH COXpaHEHUs
umnynsca. PeakTuBHOe JBukeHue. PeakTuBHbIN naBuratens. Mexanudeckas pabota. MOIIHOCTS.
[ToTeHumanbHast 1 KUHETUYECKAs SJHEPTUs. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTUH.
2 ypoBeHb N HBapuaHTHOCTh YCKOPEHHUS.

JI.P. Ne 1 «MccnenoBanne paBHOYCKOPEHHOIO MPSIMOJIMHENHOTO ABUKECHUS».

K.P.Nel«OCHOBBI KHHEMATHKH. K.P. Ne 2 «3akonsl HeroToHaY.

K.P. Ne 3 «3aKOHBI COXpaHEHUSD.

JlabopaTopHble onbIThl. 1 ypoBeHb

N3yuenne Broporo 3akonHa Hrerotona. M3ydyenue Ttperpero 3akoHa Herotona. Hcecimemosanue
3aBUCHUMOCTH CHUJIBI YIIPYrocTu oT Aedopmanuu. VccnenoBanrue 3aBUCUMOCTH CHIIBI TPEHUS CKOJBXKEHUS OT
CWJIBI HOPMAJIBHOTO J1aBlieHus. M3MepeHne MexaHnueckoil paboThI.
IlnanupoBaHHbIE pe3y/abTAThI
Ha ypoene 3anomunanus

e (usmyeckue BENUYMHBI M HX YCIOBHbIE OO0O3HAUEHUS: TyTh, MEpPEMENICHUEe, BPEMs, CKOPOCTb,
YCKOPEHHE, Macca, CUJa U €AMHUIBI U3MEPCHHUS;
e (usmyeckue npudOOPHI: IMHENKA, CEKYHIOMED, PhIYaKHbIE BECHI, JTUHAMOMETP;
L] METOAbI I/13y‘—IeHI/I$I (1)1/13qu01<1/1>( ﬂBHeHHﬁI Ha6J'IIO,Z[eHI/Ie, 3KCHepI/IMeHT, Teopm{.
Bocpon3BoaInTh:

® OIIpCACIICHUA HOHATHH: MaTc€pHraJibHasd TOYKa - MOJCJIb B MEXaHUKE, 3aMKHYTasd CUCTEMA TCJII U3MCPECHUC
(bu3NYECKON BETUYHMHBI, [IEHA JeNIEHUS IIKAIbI H3MEPUTEIHLHOTO MPUOOPA;

e F¥¥ omnpemencHUsS MOHATUN: MEXaHUYECKOE JIBIKEHHUE, CUCTEMA OTCUYETA, TPACKTOPHS ,p.11.11, CBOOOIHOE
najicHue, JBIDKEHUE IO OKPYXKHOCTH C TOCTOSHHOM MO MOJYTI0 CKOPOCTHIO; TEPHUOA W YacToTa
oOparieHus, MexaHn4deckasi padoTa ¥ MOITHOCTh, SHEPTHSL.

e ¥¥E hopMysBl OTHOCUTEIBHON MOTPEITHOCTH U3MEPECHHIA.

Ha ypoene nonumanusn

ITpuBOIUTE IPUMEDEL:




Pa3nn4HBIX BHIOB MEXAaHMYECKOTO IBIKCHHS, WHEPIHAIBHBIX W HEMHEPIHAIBHBIX CHCTEM OTCUETa,
(U3uUeCKUX CBOICTB TEJ M BEUIECTB, PU3UUECKUX MPUOOPOB;
*H% CBSI3b MEXKAY (PU3MUECKUMU BeTUUYMHAMH, (PU3NIECKUX TEOPHil;

OOBACHATD:

®usnyeckue SBJICHUS, B3aUMOJCICTBUE TeEJ, SIBICHWE WHEPLUHM, IPEBpAIICHHUE NOTEHUUAIbHON U
KMHETUYECKOW YHEPTUU U3 OJHOTO BUJIA B APYTOH. .

[ToHuMaTh: BEKTOPHBIM XapakTep (PU3MYECKMX BEJIMYMH: MEPEMEIEHUs,, CKOPOCTH, YCKOPEHMS, CHIIBI,
UMITYJIbCa; OTHOCHUTEIBHOCTh IEPEMEUICHMs, CKOPOCTH, HMIIYyJbCa M WHBAPUAHTHOCTh YCKOPEHMS,
MAacChl, CWJIbI, BPEMEHH; YTO Macca- MEpa MHEPTHBIX U I'PAaBUTALMOHHBIX CBOMCTB Teja; YTO JHEPrus
XapaKTepU3yeT COCTOSHHUE Tela U €ro CIOCOOHOCTh COBEpIIaTh pPaboTy; CYIIECTBOBAaHHE I'PAaHMIL
IIPUMEHUMOCTH 3aKOHOB: 3aKOHOB HBIOTOHA, 3aKOHa BCEMHUPHOIO TATOTEHMsI, 3aKOHa ['yka, 3aKOHOB
COXpaHEHHUs UMITYJIbCAa U MEXAHUYECKOU JHEPIUHU:

3HaueHue 3aKoHOB HbIOTOHA M 3aKOHOB COXpAHEHMS JJIsi OOBSCHEHUS CYLIECTBOBAHMSI HEBECOMOCTH U
NIEPErPy30K, ABM)KEHUS CIIyTHUKOB IIJIAaHET, PEAKTUBHOTO JBUKCHMS, IBUKCHHUE TPAHCIIOPTA

2 ypOBeHb.
INonumarte: QyHIaMEHTaIbHYIO POJIb 3aKOHOB HbIOTOHA B KJIaCCMUECKOW MEXaHUKE KaK (pU3MUecKOn
TEOPHH; TMPEICKA3aTeIbHYI0O W OOBSCHUTENbHYIO (YHKIHM KIACCHYECKOH MEXaHUKH; poiab

(byHaaMeHTaNbHBIX (U3MUYECKUX OMBITOB- onblToB I'anunes u KaBenauma- B CTpykType (u3H4ecKOR
TEOPHH.
*¥% CYIIeCTBOBAHHUE CBSI3EH M 3aBUCUMOCTEH MEXTy (GU3NICCKIMHU BEIINIHMHAMHU

1 yposens

HpuMeH}ll’l’Ib 6 cmaHOapmelx cumyayusix

Crpouth, aHaIU3UPOBATH U YUTATh I'paMKU 3aBUCUMOCTH OT BPEMEHM: MOAYJISI U IPOEKIIMH YCKOPEHUs
PaBHOYCKOPEHHOTO JBMKEHUSI MOJYJIS M IPOEKIIUU CKOPOCTH PABHOMEPHOI'O U PAaBHOYCKOPEHHOTO
JBUKEHUSI, KOOPIMHATBI, IPOEKIIUU U MOAYJISI IEPEMEILIEHUS] PABHOMEPHOI'O U PABHOYCKOPEHHOTO
JBUKECHMS; 3aBUCHUMOCTH: CHJIBI TPEHUS CKOJIBKEHMSI OT CHJIBI HOPMAJIBHOTO JABJICHMS, CUIIbI
YIOPYTOCTH OT AeopManuu; ONpeaessaTh Mo rpagukaM 3Ha4eHHe COOTBETCTBYIOIINX BEINYUH;

U3MEPSATh CKOPOCTh PABHOMEPHOTO JIBUKEHUS, MTHOBEHHYIO U CPEIHIOI0 CKOPOCTb, YCKOpEHUE
PaBHOYCKOPEHHOTO JBMKEHUS, KOAPPHUIHUEHT TPEHUS CKOJIbKEHUS, )KECTKOCTh MPYKHUHBI;

BBITMOJIHATH 110J] PYKOBOJCTBOM YUMTENSI MJIM IO TOTOBOM MHCTPYKLIUHU SKCIIEPUMEHT 0 U3YUEHHIO

3aKOHOMEPHOCTH PaBHOYCKOPEHHOI'O ABU)KEHHUSI, 3aBUCUMOCTH CUJIbI TPEHHUS CKOJIBKEHUS OT CUJIBI

HOPMAaJIbHOTO JJaBJICHHUS; CHUJIbl YIIPYTOCTH OT JedopMalluu;

MPUMEHSTh: KUHEMAaTHUUECKUE YpPaBHEHHUS JBIKEHHUS K PEIICHUIO 3a/lad MEXaHUKM; 3aKOHbI
HeroroHa 1 popMysbl K pelIeHHIo 3a/1a4 CIEAYIOIIMX THUIIOB: IBUKEHUE Tell [0 OKPYXHOCTH, JIBUKEHUE
CIyTHUKOB IJIAHET, YCKOPEHHOE JBMKEHHE TeNl B BEPTUKAJIBHOM IUIOCKOCTH, BUKEHUE MPU JEUCTBUU
CHJIBI TPEHMSI (HaX0XJI€HHE TOPMO3HOTO IYTH, BPEMEHHU TOPMOKEHUS), TBUKEHUE JIBYX CBSI3aHHBIX Te(
B BEpPTUKaJIbHOW W TOPU3OHTAJIBHOW IIJIOCKOCTSAX). 3HAHMSI 3aKOHOB MEXaHUKH K OOBICHEHUIO
HEBECOMOCTH U NEPETPY30K, IBUKEHMSI CIIyTHUKOB IJIAHET, JBUKEHHE TPAHCIIOPTA.

2 ypoBeHb YMeTh: 3alUChIBATh YPABHEHUS MO rpadukaM 3aBUCHMOCTH OT BPEMEHH: MPOEKUUU U

MOJyJII IEpPEMELIEHUs, KOOPAMHATBhl, NPOEKUUH MU MOJYIS CKOPOCTM PaBHOMEPHOTO U

PaBHOYCKOPEHHOTO JBM)KEHMSI; 3aBUCHMOCTH: CHUJIBl YOPYTOCTH OT JedopMaluy, CHIIbI TPEHHUS

CKOJIBKEHUS OT CHJbl HOPMAaJbHOI'O JaBJICHHS; YCTAaHABIMBaTh B IPOLECCE INPOBEACHHUS

UCCIIEI0BATEIbCKOIO AKCIIEPUMEHTA JIaHHbIE 3aKOHOMEPHOCTH;

4% mpumeHsTh 3aKoHBI HbloTOHa M (GOpMynbl K pelleHrIo 3a/ad THUIIOB: JABUKEHHE CBS3aHHBIX Tel,

JBUKEHHE TeJa 110 HAKJIOHHOM MJIOCKOCTH.

IIpumenamo 6 HecmaHOAPMHBIX CUMYAYUX

*k*k

O606H_IaTL n KJ'IaCCI/I(pI/ILII/IpOBaTBI Pa3INYHBIC BUIAbBI MCXAHUYCCKOTO JBUKCHUA, 00 YpaBHCHUAX

ABWIKCHUA; O JUHAMHYCCKUX XAPAKTCPUCTUKAX MCXAHUYCCKUX SBJICHUH W 3aKOHOB HBIOTOHa, 00

SHCPTCTUUCCKUX XAPAKTCPUCTUKAX MCXAHUYCCKUX SIBJICHUM U 3aKOHaX COXpPAaHCHUSA B MCXAaHUKE.

[IpuMeHATh METO/IBI €CTECTBEHHO-HAYYHOTO ITO3HAHUS, B TOM YHCIIE HCCIEA0BATEIbCKIHN, K N3yICHUIO
MEXaHUYECKUX SABJICHUN, HHTEPIIPETUPOBATH MPEAIOIaracMble UITH MOJIyYeHHBIC BBIBOJIBI ;
*#%  OneHMBATh CBOIO JEATEIBHOCTD B IpoIlecce y4eOHOr0 TO3HAHUS.



Mexanudeckue Kojie0anusi M BOJIHBI (8 1)1 ypoBeHb
KonebarenpHoe nemwxkenue. ['apmonndeckoe konebanue. Maremarnyeckuii masTHuk. KonebaHus rpy3a Ha

npyxuHe. Cpoboanbie konebanus. [IpeBpamieHus sHeprur Npu KojaedaTelbHOM ABIKEHHH. 3aTyXarolue
Kosiebanus. Beinyxkaennsie konebanus. Pesonanc.
Pacnpoctpanenue xonebanuit B ynpyrux cpeaax. IlpomonbHble u nonepednsie BoJdHbI. CBsI3b MEXIY
JUIMHHOMW BOJIHBI, CKOPOCTBIO BOJIHBI U 4YaCTOTOW KOJIeOaHUH. 3aKOH OTpa)keHHsI MEXaHUYECKHUX BOJIH.
2 ypoBeHb CKOPOCTb U YCKOpEHHE IIPpU KosiebaTenbHOM JIBMKeHnU. HTepdepeHnns u tudpakuus BOJIH.
JL.P. Ne 2 «M3y4yenue konebaHuil MaTeMaTH4eCKOTO U MPY>KUHHOTO MasiTHUKOB.
JL.P. Ne 3 «M3mepeHne yCKOpPEeHHsI CBOOOTHOTO MaIEHUS C IIOMOIIBI0 MAaTEMATHIECKOTO MasiTHUKA.
K.P. Ne 4 « Mexannueckue KoiaeOaHus U BOJTHBD)
JlaGopaTopHbie onbiThl 1 ypoBeHb. W3yuenue xonebanuil rpy3a Ha mnpyxuHe. M3mepenue

JKECTKOCTHU MPYXUHBI C IOMOIIBIO IIPYKUHHOI'O MAaATHUKA.

I[InanupoBaHHbIe Pe3yabTAThI
Ha ypoene 3anomunanusn 1 yposens
Haszvieamo

e (u3myeckue BETUYNHBI U UX YCIOBHbIE 0003HAUCHHUS, EAMHULIBI H3MEPEHHUS: CMEIICHUE, aMIUTUTY/A,
MIEPHO/I, YaCTOTA, [UTHHA U CKOPOCTh BOJHBI,

e Bocnpoussooums: ONPENCTICHUS MOJICIICH MEXaHUKH: MATEeMAaTHICCKUI MasITHUK, IPYXUHHBIN
MasITHUK

e [IOHATHA: KOJebaTeabHOE ABHKEHHNE, BOJIHOBOE ABHKEHIE, CBOOOIHBIE KOJIEOaHHU,
coOCTBeHHBIE KOJIe0aHus, BBIHYKICHHBIE KOJleOaHus. pe30HAHC, MToNepeyHasl BOJIHa
MPOJOJIbHAS BOJTHA, CMEIICHUE, aMIUTUTY/ 14, IEPHOJI U 4acTOTa KoJieOaHuid, JJTUHA U CKOPOCTh
BOJIHBI, ME€XaHUWUYECKas BOJHA, 3BYKOBas BOJHA,

e (Qopmynsl: mepuoaa KkonebaHU MaTeMaTHYECKOTO MasATHUKA, IepHuoia KojiebaHuit
MPYXUHHOTO MasiTHHKA, CKOPOCTH BOJIHBI,
Onucvieams
HaOJIroJaeMble KOJIeOaHus U BOJIHBI |

2ypoeens
Bocpons3BoInTh:

e OmpenereHne MOACTH KOlIeOaTeIbHON CHCTEMBI;

e ompejaeneHUe ABICHUN: nudpakiusi, HHTepdepeHus;

o F¥* hopMysbl MAKCUMYMOB U MUHUMYMOB UHTEP(PEPEHIIMOHHOMN KapTHHBI.
Ha yposne nonumanusa 1 ypoeens.

OOBSACHSTH:

e MpollecC yCTAaHOBJEHUS KOJIeOaHUI MPYKUHHOTO U MAaTEMAaTHYECKOr0 MasiTHUKOB, IPUUUHY
3aTyXaHus KojeOaHMil, MpeBpalleHue SHEPT UK IpHU KoJieOaTeIbHOM JIBUKEHUH, IIPOIIECC
o6pa3zoBaHus Oerymieil BOJIHBI CBOMCTBO BOJTHOBOTO JBUKEHUS, Mpoliecc 00pa3oBaHUs
UHTEep(PEepeHIIMOHHON KapTHHBI,

e ['paHMIBI IPUMEHUMOCTH MOJIEJIEH MATEMAaTUYECKOT0 U NMPYKUHHOTO MasTHUKOB.

IIpusooums npumepbo:

K0J1e0aTeIbHOTO U BOJIHOBOI'O ABM)KEHUH, YU€Ta M UCIIOJIb30BAHUE PE30HAHCA B MIPAKTUKE;

2 ypOBeHb
e OOBsACHATH 00pa30BaAHUE MAKCUMYMOB 1 MUHMUMYMOB UHTEP( €PEHIMOHHON KapTHHBI.

e o0Opa3oBaHHE MOMEPEYHON U MPOJOILHON BOJIHBI;
® pacnpocCTpaHEHHUE 3BYKa B CPELE;



¢ IMIPOUCXOXKICHHUC dXa.

1 yposens
IIpumenamo 6 cmanoapmHuIX CUMYAYUsIX:

® MpPUMEHATH GOPMYJIBI IEPUOJIAa U HYACTOTHI KOJEOAHUN MAaTEeMaTUYECKOTO U Py KUHHOTO
MasITHUKOB, JUIMHBI BOJIHBI K PCIICHHIO 3a/1aY;

® OIpPEACIATh IKCICPUMEHTAIBHO IMEPUOJ KOJICOAHUI rpy3a, MOJABCIICHHOTO HAa HUTH U
MPYXKUHHOTO MasiTHHKOB.

e 2 ypoBeHb,

e VYMeTh: NPUMEHATH POPMYIIbI MAKCUMYMOB U MUHUMYMOB aMIUIATYIbI KOJCOAHUH K aHAIU3Y
UHTEP(EPEHIIMOHHONW KapTUHBI, YCTAHABIUBATH B MPOLIECCE MTPOBEACHHS HUCCIEIOBATEIHCKOTO
JKCIIEPUMEHTA XapaKTep 3aBUCUMOCTH IEPUOa KOJeOaHU MasSTHUKOB OT IMapaMeTpPOB
K0Je0aTeIbHBIX CHCTEM.

Ipumensimo 6 Hecmandapmuuix cumyayusx: 1 ypogenw

KiaccudpumupoBaTth 1 000011aTh:

e Buap MexaHHYeCKHX KoJIeOaHU# U BOJIH, 3HAaHHSA O XapaKTCPHUCTHUKAX K0JIE0ATEIBHOIO U
BOJTHOBOTI'O HBHX(GHHﬁ, 0 CBOMCTBaX MEXaHHYECKHUX BOJH..
BrnageTh U NpUMCHSTh:

L4 MeTOI[I)I CCTCCTBCHHOHAYYHOT'O TO3HAHHA, B TOM YHCJIC HCCHCHOBaTeHBCKHﬁ, K U3YUCHHIO
3aKOHOMCpHOCTCI71 KoJie0aTeIbHOI 0 ABUKCHUA. I/IHTepHpeTI/IpOBaTBZ npeamnojgaracMbiC UJIN
IMOJTYYCHHBIC BBIBOJLI;

L4 OH@HI/IBaTBI KaK CBOIO ACATCIBbHOCTDb B IIPOLECCC y‘Ie6HOI‘O IMO3HAaHUA, TaK U HAYYHBIC 3HAHUA O
K0JIe0ATEIHLHOM M BOJIHOBOM JABUKCHHUMU.

JJIeKTPOMArHUTHBIE KoJieOaHusa v BOJHBI (20 u)1 ypoBeHb

SlBnenue osnexTpomarHUTHOM uWHAYKUMU. Onbeitel @Dapanes. MarnutHbeiii notok. Hampasnenue
WHIYKIUMOHHOTO ToKa. IIpaBuno Jlenna. B3auMocCBsA3b 31€KTpUUECKOTO0 M MarHUTHOTO mnosei. ['eneparop
MOCTOSTHHOTO ToKa. CaMOMHAYKIHUS. THAYKTUBHOCTh KaTYIIKH.

Konnencarop. Onektpudeckass eMKOCTh KoHjJeHcaTopa. KonebatenpHbii KOHTYp. CBOOOIHBIE
SJIEKTPOMAarHuTHhIE KojeOanus. IlpeBpaimieHuss SHepruu B KojebaTelbHOM KOHType. I[lepemeHHBbI
aeKkTpudeckuii ToK. Tparchopmarop. [lepenada snmekTpudecKon YHEPTUH.

DJIEKTPOMArHUTHOE ToJie. DHEPTrHs JIEKTPOMArHUTHOTO MOJs. DIEKTPOMArHUTHBIE BOJHBI. CKOPOCTh
pacnpocTpaHeHuUs IEKTPOMArHUTHBIX BOJIH. Paguonepenaya u paguonpuem. TeraeBueHuE.

DnekTpoMarHuTHas npupona cBera. CkopocTh cBera. Jlucnepcusi cBera. BoiHOBBIE CBOWCTBa CBeETA.

IIxama QJICKTPOMArHUTHBIX BOJIH. Bausiaue QJICKTPOMArHuTHBIX I/I3J'IyT-ICHI/II71 Ha )XUBBIC OPTraHU3MBI.

2 ypoBeHb

3aKOH JIEKTPOMarHUTHOM MHAYKIMH. Moaynsanus nerektupoBanue. [Ipocreimmii paguonpruéMHUK.
JI.P. Ne 4 «M3ydeHune sIBICHUS JIEKTPOMArHUTHON MHIYKITHI.

K.P. Ne 5 «DnexkrpomarauTHast HHIYKIUS.

K.P. Ne 6 «D1eKTpOMarauTHbIEe KOJICOAHUS M BOJIHBD.

JlabopaTopHble onbIThl 1 ypOBeHb.



Hab6monenne wuntepdepeniun cera. HaOmromenue mudpakmum cBera. COoOpka JAETEKTOPHOTO

pamuonpuémauka. Mzydenue pabotsl TpanchopmaTopa.

IInanupoBaHHbIe pe3y/bTaThl
Ha ypoene nomunanusa 1 ypoeens

OOBSACHATE: (PM3MUYECKUE SIBICHUS: JICKTPOMArHUTHAS. WHTYKIIHSI, CAMOMHTYKITHUS ;

MPOIIECC BOSHUKHOBEHUS U CYIIECTBOBAHUS JIEKTPOMArHUTHBIX KOJICOAHU B KOHTYpE, IPEBpAIICHHUE
SHEPIHH B KOJieOaTeIbHOM KOHTYpE, IIpoliecc 00pa3oBaHus U PACTIPOCTPAHCHHUE JIEKTPOMArHUTHBIX
BOJIH, U3JIyYEHUE U IPUEM JIEKTPOMArHUTHBIX BOJIH;

NPUHIUI ACHCTBUS U YCTPOIMCTBO: T€HEPATOPA MOCTOSIHHOTO TOKA, F'eéHepaTopa MEPeMEHHOT0 TOKa,
TpaHchopmaTopa, IeTeKTOPHOTO PaJAHONPUEMHUKA, IPUHIINII ITePEaavn dJICKTPUUCCKON IHEPTUH.
OO00CHOBBIBATE:

AJIEKTPOMATHUTHYIO IPUPOJTY CBETA;

MCIIOJIb30BAHUE IEKTPOMATHUTHBIX BOJIH Pa3HbIX JUANA30HOB;

2 ypoBeHb. OOBICHITD:

IMPUHIMUIIBI OCYIICCTBICHUA MOAYJIAINU U ACTCKTUPOBAHWA paJJMOCUTHAJIA,
pouib skcniepumenToB ['epiia, A.C. IlonoBa u TeopeTrueckux nccieaoBanuii MakcBeiia B pa3BUTHH
y4eHusi 00 NIEeKTPOMAarHUTHBIX BOJTHAX.

Ha ypoene 3anomunanusa 1 ypoeens

NMOHSATHSA: MArHUTHBIN MTOTOK (D), UHAYKTUBHOCTH MPOBOAHUKA( 1),37eKTPOEMKOCTH(C), KOdPPHUIIEHT
Tpanchopmanuu (K), eTMHALBI TUX BenmuuH: BO, ['H, @;
JIara3oHbl 3JIEKTPOMArHUTHBIX BOJIH.

dusnyeckHe yCTPOWHCTB: T€éHEpaTOp MOCTOSIHHOTO U IEPEMEHHOI0 TOKa, TpaHchopMaTop
BocnpousBoauTs: ornpesiesieHre MOJIEH HIealbHbIN KOJIebaTenbHbINH KOHTYp, TpaBuio JleHna,
(opMyIIbI MArHUTHOTO MOTOKA ,. MHAYKTUBHOCTH ITPOBOJIHUKA, EMKOCTH KOHJIEHCATOpa, Ieproia
konebanuit OMB, OMII ,nucnepcus.

OnuceiBaTh: QyHIaMeHTalIbHbIE Qpu3ndeckue onblThl Dapajies; 3aBUCUMOCTh EMKOCTH KOHJIEHCATOpa
OT IUJIOLIA/IM IUIACTHUH, PACCTOSIHUS MEKAY HUMH U HAJIM4Ks B KOHJEHCATOPE JUAJIEKTPUKA; METOIBI
M3MEPEHUS] CKOPOCTH CBETA; OMBITHI IO HAOJIOICHUIO SIBJICHUH UcCIIepcUd, HHTephEpEHIIMH U
Judpakuuy cBera; mkaty OMB

.2 YpOBeHb

BocnpousBoauTh: onpesieneHre pU3NUECKUX BEIUUNH: aMIUIUTYIHOE U JEHCTBYIOIIEE 3HAUECHHUSI
HaNPSDKEHUS U CUIIBI IEPEMEHHOTO ToKa. OmuchIBaTh: cBoiictBa OMB

Ipumenamo 6 cmanoapmHulx CUMYayusx:

OTIPEIENIATh HEM3BECTHBIC BEIMYMHEI, BXOSIINE B POPMYIIBI: MArHUTHOTO TIOTOKA, WHAYKTHBHOCTH,
Ko unrenTa Tpanchopmaluu;

OnpenensaTh HapaBJIeHUE HHIYKIIMOHHOTO TOKA;

BBIMONMHATE IPOCTHIE OTBITHI 110 HAOIOICHHUIO TUCTIEPCHH, TU(PAKIIMN U HHTEP(EPEHIINN CBETa;
®opMHPOBaTH 1IETh U THIIOTE3Y, COCTABIISITH TUIaH YKCIIEPUMEHTAIBHON PaboTHI,

[TpumeHsTH: QOpMYITBI IEpHO/IA STEKTPOMATHUTHBIX KOJICOaHUH 1 JUTMHBI SMB K PEUICHUIO 33/1ad,
aHAJIM3UPOBATh U OLIEHUBATDH PE3YJIbTAaThl HAOIIOAEHUS U SKCIIEPUMEHTA.

Ipumenamo 6 Hecmanoapmuvlx cumyayusx.l yposeHo

000011aTh pe3yNbTaThl HAOMIOACHUN U TEOPETUUECKUX MTOCTPOSHU,

MPUMEHSTH MTOJIyYeHHBIE 3HAHUS JIJIsl OOBSICHEHUS SIBIICHUI U MIPOIIECCOB;

2 ypoBEHb

CUCTEeMAaTHU3UPOBaTh: CBOMcTBa DMB paamoanana3zona u onTudeckoro nuanazoHa. OO0o00mmaTh: 3HaHUS
00 OMB pa3zHoro auamnasoHa.



JyieMeHTbl KBAHTOBOM pusuku (16 4)
1 ypoBennb

Omnpit Pezepdopna. [Inanerapuas monens aroma. COEKTpbl UCITYCKAaHUS U TIOTJIOMICHHUS.

CrnekTpalIbHbIN aHAIU3.

SBnenne panuoakTUBHOCTH. Anbda-, OeTa- u ramma-u3inydenus. CoctaB aTOMHOTO sijipa. [IpoToH u

HeUTpoH. 3apsa sapa. MaccoBoe uucio. M3oronsl. PannoaktuBueie npeBpamienus. [lepuon nmonypacnana.

Snepnoe B3aumoeiicTBue. JHeprus CBs3U siapa. AnepHsie peakuuu. [enenue saep ypana. Llennas peakiusi.

S nepHblil peakTop.

buonornueckoe eiicTBUE paOaKTUBHBIX M3Iy4YeHUI U uX npuMeHenue. Cueruuk I'eitrepa.

Jo3umerpus. SlnepHas sHEpreTUKa v MpooIeMbl SKOJIOTHH.

2 ypoBeHb

SAsnenue porodrddekra. ['mnoresa [lnanka. @oroH. POTOH U AJIEKTPOMArHUTHAs BOJIHA 3aKOH

paaMoaKkTUBHOIO pacnaja. Jlepekt Macchl U S3HEPreTUYECKUI BBIXO/ SJEPHBIX peakiuil. TepmosaepHbie

peaKkuuu SHGMGHTapHI)IG YaCTUIIbI. Bzanmubie MMpEeBpalICHUA 3JICMCHTAPHBIX YaCTHUII.

K.P. Ne 7 «DnemeHTbl KBAHTOBOU (PU3UKN».

HJIaHI/IPOBaHHbIe pe3yJdbTaThbl

Ha YDOG6HeE 3anomunanus

Haszvisamy:

(bHU3nNUECKyIO BEIUYHNHY U €€ YCJIOBHOE 0003HAUCHHE: MOTJIOMIeHHas 103a u3nyueHus (D);
€UHUIlYy 5TON Benu4MHbL: ['p;

HOHSITUSL: CIIEKTP, CIUIOIIHON U JIMHEWYaThIi CHEKTP, CIEKTP UCITYCKaHUs, CIIEKTP MOIJIOICHHUS,
IIPOTOH, HEUTPOH, HYKJIOH;

MOJIEJIN: MOJEJIb CTPOEHUs aToMa TOMCOHa, IUTaHEeTapHasi MOZAEIb CTPOEHHS aToMa
Pesepdopra, mpoTOHHO-HEHUTPOHHAS MOAETD SJIPA;

¢duznueckue yctpoicTBa: kamepa BuiibcoHa, sa/1epHbIi peakTop, aTOMHAs AJIEKTPOCTAHIINS,

cueTyuk ['eirepa.

Bocnpouzeooumy:

oTpeieNICHUs TOHATUN U (U3UYECKUX BEIMYMH: PAJUOAKTUBHOCTD, PAIMOAKTUBHOE U3TyUCHUE,
anbda-, 6era-, raMMa-u3IydeHue, 3apsaI0BOE YUCIIO0, MACCOBOE YMCIIO, H30TOM, PATHOAKTHBHbIC
MPEBPAILICHUS, IEPUOJ TIOJIypacIajia, iIepHbIE CUJIbI, SHEPTHS CBSI3U SI/PA, AJICPHAS pEAKIIHS,
KpPUTHYECKAsl Macca, eMHas AIepHasi peakiiys, TOTJIONIEHHAS 103 U3JIYYEHUs], JIEeMEHTapHas

qacTuia.

Onucvieams:

OTIBITHL: OMBIT Pezepdop/a o paccemBaHuio anbga-yacTuil, onbIT Pesepdopaa no
OTIpeIeNIEHUIO COCTaBa PaIMOAKTUBHOTO U3ITY4YEHHUS;
HEMHYIO AJIEPHYIO PEAKIIHIO.

2 ypoBEHb

BocnpousBoauTts: onpeneneHne NOHATHH U (GU3NYECKUX BEIUYUH: POTOIPPEKT, KBAHT,
¢doToH, nedeKT Macchl, SHEPreTUUECKUN BBIXO/ SIIEPHON PEeaKINK, TEPMOsIEpHas peaKius,
3JIEMEHTAPHBIE YACTULIbI, aHTUYACTULIbl, AaHHUTWJIALMS, aAPOH ,JIENTOH, KBapK,

3aKOH paJIMOAaKTUBHOIO pacnajia;

dbopmyIsl: 1eeKTa Macchl, SHEPTHH CBS3H siIpa

Ha yposne nonumanusn: 1 ypogens



ObvsicHAmMb:

¢du3nueckue sBIEHUS: 00pa30BaHKE CIUIONIHBIX U JIMHEHYATHIX CIEKTPOB, CIIEKTPOB
UCITYyCKaHHUs U IOIVIOLICHUS, PaJlMOaKTUBHBINA pacnaj, IeJIeHue sep ypaHa;
npupoay anbda-, 6eTa- U raMMa-u3JIyICHHH;

IJIAaHETapHYIO MOJENb aTOMA, IPOTOHHO-HEUTPOHHYIO MOJEIIb s1/1pa;

IIPAKTUYECKOE UCIOIb30BAaHUE CIIEKTPAIIBHOIO aHAJIN3a U METOJla MEUYEHBIX aTOMOB;
IIPUHIUI ACUCTBUSA U yCTPOMCTBA: Kamepa BuibCoHa, A1epHOro peakTopa, aTOMHOU
AJIEKTPOCTAHILIMY, cueTurKa [ 'eirepa;

JICHCTBHE PAJUOAKTUBHBIX U3JIy4YE€HUN U UX IIPUMECHECHUE.

Tlonumams:

OTIIUYMSI SIIEPHBIX CUJT OT CHJI TPABUTAIIMOHHBIX U AJIEKTPUUECKUX ;

IMPUYUHBI BBIACICHUA SHCPTHUU Hp606pa3OBaHI/I$I AACP U3 OTACIBbHBIX YaCTUI WJIX ITOTJIOIICHU A
SHEPTHUU AJId PACHICIIICHUA AApa Ha OTACIIbHBIC HYKIIOHBI.

Dkonoruyeckue npodaeMbl U MPoOIEMbI SAEPHOI 0€30MaCHOCTH, BOSHUKAIOLINE B CBSI3U C
UCIIOJIb30BAaHUEM SIIEPHON SHEPTUH.

2 ypoBeHb. [ToHMMATB: pOJIb SKCIIEPUMEHTA B U3YUEHUU KBAaHTOBBIX SIBIICHUH, MOZIeNeH B
MPOILIECCe HAYYHOTO TO3HaHUs ( Ha MpUMeEpe MOJIETIE CTPOCHUS aToMa U Spa);
BEPOATHOCTHBIN XapaKTep 3aKOHA PAIMOAKTUBHOTO U3JIYUYCHUS; XapaKTep U YCIOBUS
BO3HUKHOBEHUS PEAKIINI CHHTE3a JETKUX SAep U BO3MOXKHOCTh UCIIOJIB30BAHUS TEPMOSACPHOM
SHEPTHUU, CMBICII aHHUTHUIIATHUU SJICMCHTAPHBIX YaCTHUI U UX BO3MOKHOCTHU POKAATHCA IMapaMu.
. Ha ypoBHe npuMeHeHHs B TUIIUMYHBIX CUTYalUusIX. 1| ypOBEHb.

AHAJIM3UPOBATH Ha6J'IIOJIaeMI>Ie SIBJICHUSA UJIN OIIBITHI I/ICCJIC)IOB&TCJ'IGI\/'I 1 OOBSCHSTH MIPHUYNUHEBI
WX BOSHUKHOBEHHUS U TIPOSIBIICHUS; OMPECIIATh U 3alMChIBATh 0003HAYCHHE SIpa JTF000T0
XUMHYECKOT0 3JIEMEHTA C YKa3aHHEM MAcCOBOTO M 3apsIIOBOTO YHCEIT;
3aMMChIBaTh peakinu anbQa-u OeTa-pacmaios;

onpeneasiTh: 3apsSA0BbIC H MACCOBBIC YHCIIA DJIEMEHTOB, BCTYIAMOIINX B SJACPHYIO PEAKITUIO
WM 00pa3yromuxcs B €€ pe3ysbTare; MPOAYKTHI SIAEPHBIX PEAKIIUNA WM XUMUUECKHUE DJIEMEHTHI
S7Iep, BCTYMAOIINX B PEAKIIHIO; IIEPUO/T TIOTypaciiaia PaIiOaKTHBHBIX JIEMEHTOB.

IIpumeHsiTH: 3HAaHUS OCHOB KBAaHTOBOW (DM3HKU /TSl aHANIM3a U OOBSCHEHHUS SIBICHUN

[PUPOABI U TEXHUKH.

2 ypoBeHb : HCIOJIb30BaTh 3aKOH PAIMOAKTUBHOTO pacmaia AJis OmpeeNieHus Yhcia
pacmaBIINXCS ¥ HEPACTIABIIUXCS DJIEMEHTOB U MIEPUOJ UX TOIYypaclaja; paCCUUTHIBATE Ae(PEKT
MacChl U QHEPTHIO CBSI3U si7iep; OOBACHATH YCTPOHCTBO, HA3HAUCHUE KAXKIOTO dJIEMEHTA U
paboTy SAEPHOTO peakTopa.

Ha ypoBHe npuMeHeHNsl B HECTAHAAPTHBIX cUTyanusix . 1 ypoBeHb

AHAJIIM3UPOBATh KBAHTOBBIC SABJICHUAA,

CPABHUBATH: AJICPHbIC, [PABUTALIMOHHBIE U dJICKTPUUECKUE CHIIBI , ICHCTBYIOIIUE MEKTY
HYKJIOHAMH B siZipe, 0000111aTh MOTy4YeHHBIC 3HAHUS, IPUMEHSTh 3HAHHSI OCHOB KBAHTOBOM
bu3uKH 7151 O0BSICHEHHUS HEU3BECTHBIX PaHee SIBICHUH U MPOIIECCOB.

2 ypoBeHb.

Hcnonb3oBaTh: METOAbI HAYYHOTO MMO3HAHUS: IMIIMPUYECKUH ( HAOMIOIEHHE U SKCIIEPUMEHT)
U TeopeTnueckue ( aHanu3, 0000IIeHHE, MOJSTUPOBAHNE, AHATIOTHS, HHIYKIUS) TIPH U3y4YCHUH

3JIEMEHTOB KBAaHTOBOU (PU3HKHU.



K.P. Ne 7 «2OneMeHTbI KBAaHTOBOW (DPUBHUKMY.
Bcenennas (13 1)
1 ypoBennb

Crpoenue u macuradbl BeenenHol. ['eonieHTpuyeckas u relMoLeHTpUYecKas CUCTEMbl MUpPA. 3aKOHbI
JBUKEHMS IU1aHeT. CTpoeHHEe U MacllTadbl COJTHEUYHOH cucTeMbl. Pasmepsl mianer. Cucrema 3emis-
Jlyna. IIpunussl.

Buaumoe nuxenue minaner, 3se37, Connua, Jlynst. ®a3zel Jlynsl. [Inanera 3emiis. Jlyna-
€CTECTBEHHbIN CyTHUK 3emiu. [lnaneTsl 3eMHO# rpynimsl. [Inanersi-ruranTsl. Mansle Tena
CoOJHEYHOM CHCTEMBI.

CoutHeyHas cucTeMa- KOMIUIEKC TeJl, UMEIOIIUX 00l1ee NporcXoxkaeHne. MeToabl acTpOHOMUYECKHX
uccienoBanuii. Paguoreneckonsl. CeKkTpaibHbIM aHaIH3 HEOECHBIX Tell.

2 ypoOBeHb.

JIB>KeHHE KOCMHYECKUX OOBEKTOB B I0JI€ CUJIBI TSATOTEHUs. Vcronb30BaHre pe3ynbTaToB
KOCMHUYECKHUX MCCIIEOBAHUI B HAYKE, TEXHUKE, HAPOJHOM XO35MCTBE.
«OrnpeneneHue pa3MepoB JIYHHBIX KPAaTEPOBY.
«OrmpeneneHne BHICOTHI M CKOPOCTH BbIOpOca BellecTBa U3 ByJIKaHa Ha criyTHuke FOmuTtepa Moy.
K.P. Ne 8 «Bcenennasy.
JlabopaTopHblii onbIT 1 ypoBeHb
MN3yuenne portorpaduii naaHeT, KOMET, CIIyTHUKOB, MOJIYYEHHBIX C TTOMOIIbIO HA3EMHBIX U
KOCMHUYECKUX HAOIIOICHUHN.
IlianupoBaHHbIE Pe3yJbTATHI
Ha yposne 3anomunanusn
Haszvieamo:
e (u3MYeCKUE BEIUYNHBI U UX YCIOBHBIE 0003HAUCHUS: 3BE3/IHAsA BenunHa (M), pacCTOsTHUE /10
HeOecHBIX Tel (I); eIUHUIIBI 3TUX BEJIMYHH: ITK, CB.TO/T;
e TIOHATHA: co3Be3ausa boinbiasgs Menseaniia u Manas Mensenuna, mranetsl ConHeuHOH
CHCTEMBI, 3B€3/IHbIC CKOIIJICHUS
® aCTPOHOMHUYECKHE MPUOOPHI U YCTPONUCTBA: ONTUYECKHUE TEIECKOIBI U PATUOTEIIECKOIIBL;
e (daspl JIyHsr;
® OTJIMYME TEOLEHTPUUECKOW CUCTEMBI MUPA OT T€IIMOLIEHTPUYECKOM.
Bocnpouzsooums.
e OmpeeseHus MOHATUI: ACTPOHOMHYECKAs €IMHUIIA, CBETOBOM T'OJl, 30/IMAKAJIbHBIE CO3BE3AM,
TE€OLEHTPUYECKAsl U TETMOIEHTPUYECKAsl CUCTEMbI MUPa, CHHOJUYECKUN MECSI], CUAECPUIECKHI
MECSIIT,
® TOPSJIOK PacrojoXeHus miaHeT B COJIHEUHOU CHCTEME; MOHITUE COTHEYHOTO U TYyHHOTO
3aTMEHHUH; SBJICHUS: IPWJIMBOB U OTJIMBOB, METEOPA U

METEOpHTa.

Onucvieams:
e HabmomaeMoe CyTOYHOE IBM)KCHUE HEOSCHOM cephl; BUIUMOE TIETIIC00pa3HOE NBIKCHHUE
IJIAHET;

e ['coneHTpUUECKYIO U TeIUOIICHTPUYECKYIO CUCTEMbI MUPa; u3MeHeHHs (a3 JIyHbI.



JBwxenne 3emnau BOkpyr CoiHIA, 53JIE€MEHTHl JYHHOW TOBEPXHOCTH, SIBJIICHHE
[IpEeLeCCUM, U3MEHEHHUE BHU1a KOMETHI B 3aBUCHUMOCTH OT
paccrosinug 1o ConHua.

Ha ypoene nomunanusn

1 ypoBens.

IIpuBoanThL NpHMepbI: HEOECHBIX TEJI, BXOJAIIMUX B cOcTaB BeeneHHOH, IIaHeT 36MHOM IpyIIbl 1
TUTAHET-TUTAHTOB, MabIX Tl COHEYHON CHCTEMBI, TeIECKOIOB: PePpakTopoB U pedIeKTopoB,
pazMoTEeNIECKONOB; PA3IMYHBIX BUAOB U3Ty4eHHUS HEOSCHBIX Tell; pa3IHMYHbIX 110 (pOpME CIIyTHHKOB IUIAHET.

O0BsACHATH: NeTIIe00pa3HOe ABUKEHHE IUIAHET; BO3HUKHOBEHUE PIWIIMBOB Ha 3eMIIe; IBH)KEHUE
nostoca Mupa cpeau 3BE3/1; COJTHEUHbIE U JIYHHbBIC 3aTMEHUS; SIBJICHUE METEOPa; CYLIECTBOBAHHSI XBOCTOB
KOMET; UCIOJIb30BAaHUS Pa3IMYHBIX CIYTHUKOB B ACTPOHOMHH U HAPOJIHOM XO3AHCTBE.

OneHuBaTh: TEMIIEpaTypy 3BE3] O UX IIBETY.

Ha ypoBHe npumMeHeHUs B TUIIHYHBIX CUTYalUsIX

1 ypoBensb
HaXOJUTh Ha HeOe HanboJsiee 3aMETHBIE CO3BE3/MS U APKUE 3BE3bL;

OIMCHIBATh: OCHOBHBIE TUIIbI HEOECHBIX TEJ U ABJICHUI BO BeeneHHOM, OCHOBHBIE OOBEKTHI
CoJtHe4HOM cucTeMbl, TEOpUU NporcXoxkaeHUsT COTHEUHON CHCTEMBI; ONIPEEIIATh pa3Mepbl 00pa3oBaHUN Ha
JlyHe; pacCuMThIBaTh JaTy HACTYIUICHUS 3aTMEHUN; 00OCHOBBIBATh UCIIOJIb30BAHNE HCKYCCTBEHHBIX
CIIyTHHKOB 3€MJIM B HAPOJAHOM XO3sIiICTBE M HAyYHBIX UCCIIEOBAHUIX.

IIpuMensiTh: napHUKOBBIN 3 (eKT A1 00bICHEHHs YCIOBUIA Ha MJIaHeTax.

2 ypoBeHb

MIPOBOAUTH NMPOCTEUIIINE aCTPOHOMHYECKHUE HAOJIIOIEHNUS;

O0bsicHATHL: n3MeHeHue (a3 JIyHbl, pazauuue Mexay reoleHTPUYECKOH M reITHOLEHTPUUECKON
CHUCTEMAMHU MUDA;

OnucpIBaTh: OCHOBHBIE OTIMYUS IJIAHET —TUTAHTOB OT IUIAHET 36MHOW IpYyIIbl, (PU3UUECKUE
nporieccel 00pa3oBaHusi COTHEUHON CHCTEMBI.

Ha ypoBHe npuMeHeHNs B HeCTAHAAPTHBIX CUTYalUsAX

1 ypoBeHn

O000mAaTh: 3HaHUS: 0 PUINYECKUX PA3IUUUAIX IJIaHET, 00 00pa30BaHUU MJIAHETAPHBIX CUCTEM Y
JIPYTUX 3BE3.

CpaBHuUBaTB: pa3Mepbl HEOECHBIX TEI; TEMIIEPATYPHI 3BE3] pa3HOIO 1[BETA; BO3MOKHOCTH Ha3eMHBIX
¥ KOCMHUYECKUX HaOI0JICHUH.

IIpuMeHATSH :MOTy4YeHHbIE 3HAHUS I 00bSICHEHHUS HEM3BECTHBIX paHee HEOECHBIX SIBICHUN U
IIPOLIECCOB.

HUrorosoe 3ansitue (2 4).
IToBTOpenue (peseps) 14 yacos.



TeMmaTnueckoe nnaHupoBaHue 9 knacc ®rocC (102v4,3 vaca B Hegesiro)

N2/n Tema ypoka KonunyectBo | [laTta AaTta no dakTy
YPOKa 4yacoB no
niaHy
3aKOHbI 31
MEeXaHUKU.

1./1. OCHOBHbIe NOHATUA MEXaHUKMW. 1. buo6amoreka HHOK

https://m.edsoo.ru/ff0c3d00

2./2. PaBHOMepHOE NPAMOAMHENHOE 1. buo6amoreka HHOK
[ABVXKEHME. Ipaduueckoe https://m.edsoo.ru/ff0c3d00
npeacraBneHMe pPaBHOMEPHOro
ABUXKEHMSA.

3./3. PeweHune 3aaau. 1. buobauoreka [HOK

https://m.edsoo.ru/ff0c3d00

4./4. OTHOCUTENBbHOCTb 1. bubauorexa LHOK
MEXaHUYECKOro ABUMKEHMA. https://m.edsoo.ru/ff0c3d00

5_/4. YcKopeHue. PaBHOYCKOpeHHoe 1. buobaunoreka [OK
NPAMOIMHENHOE ABUNKEHME. https://m.edsoo.ru/ff0c3d00

6_/6. padumkn 3aBMCMMOCTHU 1. bubaunoreka [OK
CKOPOCTU OT BpPEeMeHU npw https://m.edsoo.ru/ff0c3d00
PaBHOYCKOPEHHOM ABUMKEHUWN.

7_/7_ MNepemeleHne npu 1. bubanorexa HOK
PaBHOYCKOPEHHOM https://m.edsoo.ru/ff0c3d00
NPAMOJIMHEHOM ABUKEHUMN.

8./8. PeweHne 33agay no Teme 1. Bbubauorexa LHOK

«Pacuet CKOpoOCTH
pPaBHOMEpPHOrO

NPAMO/IMHENHOIO  ABUXEHUS
moaynsa n npoeKkumnm
nepemelleHus, KOOpPAMHaATHI
Tena B HEKOTOPbIA MOMEHT

BPEMEHW,  KOOPAMHATbl MU
BPEMEHMU BCTpEYn Ten,
[ABUNKYLLMXCA paBHOMEPHO.

NOCTPOEHME N YTeHue rpadrKoB
3aBUCUMOCTHU Mmoayna M

https://m.edsoo.ru/ff0c3d00




npoeKkummn nepemeLlleHus,

KOOpAMHaTbI Tena oT
BPEMEHUY.

9./9. NabopatopHaa pabota  Nel bubaunoreka [HOK
«WUccneposaHne https://m.edsoo.ru/ff0c3d00
PaBHOYCKOPEHHOTO
NPAMONMHENHOTO ABUKEHNAY.

10_/10_ CeobogHoe nageHue. bu6mmoreka [HIOK

https://m.edsoo.ru/ff0c3d00

11/11__ [BuKeHne Tena no OKPYKHOCTH Bbubauorexa HHOK

C MOCTOAHHOW MO MOAYNO https://m.edsoo.ru/ff0c3d00
CKOPOCTbIO.

12./12. PeweHne 3apay pasHoro Tuna bu6mmorexa HOK
no Ttemam «PaBHOmMepHOE W https://m.edsoo.ru/ff0c3d00
paBHOYCKOpPEeHHOe
NPAMONIMHENHOE  [ABUMKEHUE»,

«CBoboaHoe nageHue»,
«[1BUKEHME NO OKPYKHOCTUY.

13./13. | KoHTponbHas pabota Nel no bu6anorexa HHOK
Teme: «OCHOBBbI https://m.edsoo.ru/ff0c3d00
KMHEeMaTUKN Y.

14./14. MepBblit 3aKOH HblOTOHA. Bbuéanorexa IHOK

https://m.edsoo.ru/ff0c3d00

15./15. Bsaumopeicteme Tten. Macca u Bbubauorexa LHOK
cuna. https://m.edsoo.ru/ff0c3d00

16./16. Bropow 3akoH HbloToHa. bu6amnorexa IHOK

https://m.edsoo.ru/ff0c3d00

17_/17_ TpeTunii 3aKoH HbloToHa. buémamnorexa HHOK

https://m.edsoo.ru/ff0c3d00

]_8_/18_ [BMXKEeHNe NCKYCCTBEHHbIX buémmorexa HHOK
CNyTHWKOB 3eMJIN. https://m.edsoo.ru/ff0c3d00

19_/19_ HeBecomocTb 1 neperpysKu. buobaunoreka [IOK

https://m.edsoo.ru/ff0c3d00

20./20. ABnkeHve Tena nog, Bu6smoreka IJOK

NEeACTBMEM HECKObKMX CUI. https://m.edsoo.ru/ff0c3d00

21_/21_ PeweHwne 3ag4au no bubaunorexa HOK

Teme:»[BMxKeHne Tena  npwu

https://m.edsoo.ru/ff0c3d00




AEeNCcTBUN cunbl TpeHuA.
Topmo3HOM nyTb. [BUKeHue
CBA3AHHbIX T€/N B BEPTUKANbHOM
NNIOCKOCTW. AsuxkeHune
CBA3AHHbIX Ten B
FOPWU30HTaNbHOM NIOCKOCTU Y.

22./22. KoHTposnbHaa pabotaNe2 no 1. bubauorexa IOK
Teme: «3aKoHbl HbloTOHa». https://m.edsoo.ru/ff0c3d00
23_/23_ Mmnynbc Tena. 3akoH 1. Bbubauorexa LHHOK
COXpaHeHus MMnynbea. https://m.edsoo.ru/ff0c3d00
PeakTnBHOE gBuKeHMe.
24./24. | Pewenne 3anau. 1. Bubanorexa [IOK
https://m.edsoo.ru/ff0c3d00
25./25. MexaHunyecKkan paboTta u 1. bubauorexa LHOK
MOLUHOCTb. https://m.edsoo.ru/ff0c3d00
26./26. PeweHune 3agay: «paduyeckoe 1. bubauorexa LHOK
npeacraBieHune paboTbl. https://m.edsoo.ru/ff0c3d00
Pabora cunbl ynpyrocTu.
KoHcepBaTWBHbIe n
HEeKOHCepBaTUBHbIE CUnbI.
MoLWHOCTb».
27./27. Pabota u  noTeHuuManbHas 1. Bbubauorexa LHOK
sHeprus. https://m.edsoo.ru/ff0c3d00
28./28. Pabota n KMHeTM4YecKan 1. Bbubauorexa LHOK
aHeprus. https://m.edsoo.ru/ff0c3d00
29./29. | 3axoH coxpaHeHws 1. Bubumoreka LHOK
MeXaHMYeCKOW SHepruu. https://m.edsoo.ru/ff0c3d00
30./30_ 0606ueHNe 3HAHMI NO TEME « 1. bubaunoreka HOK
3aKOHbI coxpaHeHua». PelieHne https://m.edsoo.ru/ff0c3d00
33434  pasHoro TuMnNa  Ha
npUMeHeHne 3aKOHOB
COXpaHeHus nmnynbca n
sHepruu.
31./31. | KoutponbHaa pabota Ne3 no 1. bubsmoreka [IOK
Teme: «3aKOHbl COXPaHEHUA». https://m.edsoo.ru/ff0c3d00
MEXAHUYECKUE 8.

KOJIEBAHUA U
BOJIHbI




32./1. MaTtemaTuyeckui n bubaunorexa HOK
MPYXXUHHbBIA MaATHUKMN. https://m.edsoo.ru/ff0c3d00

33./2 Mepuopa, KonebaHum bubauorexa LHOK
MaTemaTM4ecKoro " https://m.edsoo.ru/ff0c3d00
NPYKUHHOIO MasATHUKOB.

34_/3 NabopaTtopHaa pabota  Ne2 bubaunorexa HOK
«M3yyeHune KosniebaHui https://m.edsoo.ru/ff0c3d00
MaTeMaTU4YeCcKoro "

NPY*WUHHOrO MaATHUKOB".

35./4 NabopatopHasa pabota No 3 « buobaunoreka [HOK
N3mepeHune yCKOpeHus https://m.edsoo.ru/ff0c3d00
cBobogHoro nageHusa o
MOMOLLBbID  MaTeMaTUYEeCKOro
MaATHUKAY.

36./5 BbIHY»XAeHHble KonebaHua. bubamorexka HOK
Pe3oHaHC. https://m.edsoo.ru/ff0c3d00

37./6 MexaHu4yeckue BOJIHbI. bubamnorexka HOK
PeweHwue 3agau. https://m.edsoo.ru/ff0c3d00

38./7 CBolicTBa MEXaHMYECKMX BOJH. bubaunoreka [OK

https://m.edsoo.ru/ff0c3d00

39./8 KoHTposbHasa paboTta Ned no buobaunoreka [OK
Teme: «MexaHn4yeckune https://m.edsoo.ru/ff0c3d00
KonebaHuA n BONHbI».

JJIEKTPOMAIHUTHBIE 20.
KOJIEGAHHUA U BOJIHBI

40./1_ fiBneHne aNeKTpPoOMarHMTHOM Bbubaunorexa HOK
MHAYKUMN. https://m.edsoo.ru/ff0c3d00

41_/2 MarHuUTHbIN NOTOK. Bbubaunorexa HOK

https://m.edsoo.ru/ff0c3d00

42_/3 HanpasneHne MHAYKLUMOHHOIO bubaunoreka HOK
TOKa. Mpasuno JleHua. https://m.edsoo.ru/ff0c3d00

43_/4 NabopatopHaa pabota No4 bubanoreka HOK
«M3yyeHune ABNEeHUA https://m.edsoo.ru/ff0c3d00
9NEKTPOMArHUTHON MHAYKLUNY.

44_/5 fiBneHne camoHAYKLUMN. bubanorexa HOK

https://m.edsoo.ru/ff0c3d00




45./6 KoHgeHcaTtop. DneKTpuyeckas 1. bubanorexka [HOK
€MKOCTb KOHAEeHCcaTopa. https://m.edsoo.ru/ff0c3d00
46./7 KonebaTtenbHbIn KOHTYP. 1. bubaunoreka [HOK
https://m.edsoo.ru/ff0c3d00
47./8 CBobOAHbIE 3/IeKTPOMArHUTHbIE 1. bubauorexa LHOK
KonebaHus. https://m.edsoo.ru/ff0c3d00
48./9 BbIHY»KAeHHbIe 1. bubaunoreka HOK
3/1eKTPOMArHUTHble KosebaHus. https://m.edsoo.ru/ff0c3d00
Pe3oHaHc.
49_/10 MepemeHHbI  3NeKTpUYecKui 1. bubaunorexa HHOK
TOK. https://m.edsoo.ru/ff0c3d00
50./11 | TpaHcdopmatop. 1. Bubianorexa [IOK
https://m.edsoo.ru/ff0c3d00
51./12. | Pewenue 3apau. 1. buomoreka IIOK
https://m.edsoo.ru/ff0c3d00
52_/13 Mepepaya aneKkTpuyeckon 1. bubamorexa HOK
aHeprum. https://m.edsoo.ru/ff0c3d00
53_/14 KoHTponbHasa pabota Ne5 no 1. bubanorexa HOK
Teme: «INeKTpoMarHuTHas https://m.edsoo.ru/ff0c3d00
NHOYKLUMAY.
54./15 | 71€KTPOMArHuTHbIE BO/IHbI. 1. bubimorexa [HOK
https://m.edsoo.ru/ff0c3d00
55./16 Mcnonb3oBaHue 1. bubaunorexa HOK
3/1EKTPOMArHUTHbIX BOJIH A5 https://m.edsoo.ru/ff0c3d00
nepegayn MHGopmauuu.
56_/17 CBOWCTBA  3/1EKTPOMArHUTHbIX 1. Bbubauorexa LHHOK
BOJIH. https://m.edsoo.ru/ff0c3d00
57./18 | 3N1€KkTpomariutHaa  npupoAa 1. bubsmoreka [IOK
cBeTa. https://m.edsoo.ru/ff0c3d00
58./19 | Wkana 3/1EKTPOMArHUTHbIX 1. bubsmoreka [IOK
BOJIH. https://m.edsoo.ru/ff0c3d00
59_/20 KoHTponbHaa paboTta Ne6 no 1. Bbubaunorexa HOK
Teme: «INEKTPOMarHuTHbIe https://m.edsoo.ru/ff0c3d00
KonebaHUA 1 BOMHbI».
16.

3JIEMEHTDI




KBAHTOBOU ®U3UKU

60./1 AsneHune poToadpdeKTa. bubanorexka [HOK

https://m.edsoo.ru/ff0c3d00

61./2 CnoxHoe CcTpoeHwe aToma. bubauorexa LHHOK
Mogaenb aToma. https://m.edsoo.ru/ff0c3d00

62./3 CnekTpbl NCNYCKaHUA n bubauorexa LHOK
nornoweHua. CnaowHble https://m.edsoo.ru/ff0c3d00
NIMHelHble CNeKTpbl.

CneKTpasibHbllA aHaNus.

63./4 PagnoaKktnBHOCTb. PU3nyeckan bub6amoreka HHOK
npupoaa anbda -, beta- n https://m.edsoo.ru/ff0c3d00
ramma- usnyyeHui. NMpuHumn
OeNCTBMA U YCTPOMUCTBO Kamepbl
BunbcoHa, ncnonbsyemomn gna
N3y4yeHMA 3apPAXKEHHbIX YaCTULL.

64. / 5 | Cocras aTOMHOro aapa. bubauoreka [HOK
M3oTonbl, WX ¢uU3nYeckne wu https://m.edsoo.ru/ff0c3d00
XMMMUYECKMe CBOMCTBA.

65./6 PagnoaKTBHble NpeBpaLLEHMA. bubaunorexka [HOK

https://m.edsoo.ru/ff0c3d00

66./7 AnepHble cunbl. bubaunoreka [HOK

https://m.edsoo.ru/ff0c3d00

67./8 AnepHble peakumn. Ycnosua buobaunoreka [HOK
OCyLLeCTBNEHNA AAEPHbIX https://m.edsoo.ru/ff0c3d00
peaKkuni.

68./9 JedeKT macchl. bu6amoreka HHOK
DHepreTUYecKumit BbIXo4, https://m.edsoo.ru/ff0c3d00
AOEPHbIX peaKkLmi.

69./10 PeweHune no teme: «ATomHasn bu6amoreka HHOK
du3mnKan. https://m.edsoo.ru/ff0c3d00

70_/11 Henenune agep ypaHa. LenHas bubanoreka HOK
peakuus. https://m.edsoo.ru/ff0c3d00

71_/12 ApepHbin peaKkTop. AgepHas butanoreka HOK
9HepreTuKa. https://m.edsoo.ru/ff0c3d00

72_/13 TepmoagepHble peakuuu. bubaunoreka HOK
https://m.edsoo.ru/ff0c3d00

73_/14 Oencreuna pPagMOaKTUBHbIX bubaunoreka [HOK

M3l1y‘-|eHMV1 N nx npumeHeHume.

https://m.edsoo.ru/ff0c3d00




74_/15 dnemeHTapHble YacTULbl. bu6anorexa IOK

https://m.edsoo.ru/ff0c3d00

75./16 KoHTponbHaa pabota Ne7 no Bbub6anorexa IHOK
Teme: « DJIeMeHTbl KBaHTOBOWM https://m.edsoo.ru/ff0c3d00
dU3NKN».

BCEJIEHHAA 13.

76_/1 CrpoeHune n MacLTabbl bubanorexa HOK
BceneHHoM. https://m.edsoo.ru/ff0c3d00

77_/2 Pa3BuTMe npeacTaBieHnit o bub6amoreka HHOK
cucteme mupa. https://m.edsoo.ru/ff0c3d00

78./3 CrpoeHune n MacLTabbl bubanoreka HOK
BceneHHoM. https://m.edsoo.ru/ff0c3d00

79_/4 Cuctema 3emns — JlyHa. bubamnoreka HOK

https://m.edsoo.ru/ff0c3d00

80./5 dunsnyeckana npupoaa naaHeTbl bub6amoreka HHOK
3emna M e€ ecTecTBEHHOro https://m.edsoo.ru/ff0c3d00
CNyTHWUKA JIyHbl.

81./6 dnemMeHTbl NYHHOro penveda: buobaunoreka [OK
MOpA, MaTepuKKn, ropbl K https://m.edsoo.ru/ff0c3d00
KpaTepbl.

82./7 [Age rpynnbl nnaHeT ConHeYHOM bubanorexa HOK
CUCTEMBI:  M/aHEeTbl  3eMHOM https://m.edsoo.ru/ff0c3d00
rPynnbl U NAAHETbI-TUFAHTbI.

83./8 PeweHne  yacTHbIX  3ajau: bubéanorexa HOK
OnpeaeneHue BbICOTbI " https://m.edsoo.ru/ff0c3d00
CKOpPOCTM BblbpOCa BellecTa 13
BY/IKAHa Ha cnyTHUKe tOnuTepa
No.

84./9 Manblie Tena ConHeyHoM butanoreka HOK
CUCTEMDI. https://m.edsoo.ru/ff0c3d00

85./10 ConHeyHaa cucTema- KOMMNAeKe bubauoreka IOK
Ten ,MMEIoLLUX obuiee https://m.edsoo.ru/ff0c3d00
NPOUCXOXKAEHME.

86_/11 Mcnonb3oBaHMe  pe3ynbTaToB bub6amoreka IIOK

KOCMUNYECKUX MCCﬂeAOBaHMﬁ B
HayKe, TeXHUKe WU Hapo4HOM

https://m.edsoo.ru/ff0c3d00




Xo3qucTBee.

87./12 PeweHne 3agay no Teme: Bbub6anorexa IHOK
«BceneHHasa». https://m.edsoo.ru/ff0c3d00
88./13 KoHTponbHaa pabota Ne8 no Bbu6anorexa IHOK

Teme: «BceneHHaa».

https://m.edsoo.ru/ff0c3d00

060061mIEHUE u 14.
IIOBTOPEHHE.

89./1 MexaHunyeckne ABNEHUA. bubauorexa LHOK
MexaHuueckoe [BUXKEHMe. https://m.edsoo.ru/ff0c3d00
Knaccudumkauma BMAOB
ABUKEHUN.

90_/2 3aKoHbI HbtoToHa. bubamorexka HOK
lPaBUTALMOHHOE, https://m.edsoo.ru/ff0c3d00
3NEeKTPOMarHMTHOe U ApepHoe
B3aumogencrene. Cunbl B
npupoae.

91_/3 MonekynapHas O EIE) " bubamnoreka HOK
TepMmoauHaMmnka  ArperaTtHble https://m.edsoo.ru/ff0c3d00
coctosHMA BeuecTBa.PasoBble
npeBpaLLeHus.

92./4 BHyTpeHHsAA sHeprua. Cnocobbi buobaunoreka [IOK
M3MeHeHun BHYTPEHHEMN https://m.edsoo.ru/ff0c3d00
3Heprun. Buabl
Tenaonepeaayu.

93_/5 DNEeKTPUYECKME, MArHUTHblE W bubaunorexa HOK
KBaHTOBbIE AB/NEHUA. https://m.edsoo.ru/ff0c3d00

94./6 Cnocobbl nepegayn 3Hepruu. bubanoreka HOK
Buabl 3Heprum 7 eé https://m.edsoo.ru/ff0c3d00
npeBpaLLeHus.

95_/7 NTorosas KOHTpo/bHasA paborTa.

96./8 NToroeas KOHTpPO/ibHaA paborTa.

97_/9 PaboTta Hag owmnbKamu.

98./10 dusmKa: mMctopua OTKPLITUIA W

CBEpLUEHUA. 3aKoHOMepHasn




cBA3b " Nno3HaBaemocCTb
ABNEHUI NPUpPOAbI.

99./11

«Mbl NO3HaéM NpMpoOabl TaMHbI, 1
YTO  CKpbITbI MHOXeCTBOM

NNYUH...».

100/12

®usmka KaK aNeMeHT 1
obLeyenoBeyeckom KyabTypbl.

101/13

«... B ganax mmpo3aaHba, n Ha 1.
3emne v HaCc-04HO:
nepBOHAYaNbHbIM aap
NO3HaHbA. [Jpyroro npocTto He
AaHo!»

102/14

LleHHOCTb HaykuM B pasBuUTUMK 1
MaTeEpPUANbHON W AyXOBHOM

KynbTyp.

NudpopmanuoHHO-MeTOAMYECKOE 00ecieyeHne

denepalibHBI  TOCYIApCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPT [DICKTPOHHBIN
pecypc]. — Pexxum noctyma: http://standart.edu/catalog.aspx?Catalog=227

Caiir  MunucrepctBa o00pa3oBaHusi U Hayku Poccuiickoit  ®Deaepaumn//

opumanbHbIA callT. — Pexxum noctyna: http://MmuHoOpHayku.pd/

Meronuueckass ciyxk6a. MzmarensctBo «BHMHOM. JlaGopaTopusi 3HaHUI»
[DnexTponnsiit pecypc]. — Pexxum nocryma: http://metodist.lbz.ru/

duszuka: CKCHCACIIbHOC y‘IC6HO-M€TOJII/I‘1€CKO€ IMPHUIIOKCHHUE K Ta3€TC <<H€pBO€
ceHTsOpsi». http://fiz.Iseptember.ru.

®denepanbHOE roCyZapCTBEHHOE YUYpEKIACHUE «['ocynapCTBEHHBIN HAy4YHO-
HCCIIEN0BATENILCKUN WHCTUTYT MH()OPMALMOHHBIX TEXHOJIOTHN M TEJEKOMMYHHUKALTA): httQZ//WWW.
informika.ru/

IIyreBogurens «B MHpE HayKU» IS LIKOJIBHUKOB:
http://www.uic.ssu. samara.ru/~nauka/

Merasanuknonenus Kupuia u Medoaust: http://mega.km.ru/
Caiit >anukioneauii: http://www.encyclopedia.ru/

OneKTpoHHbIE 00pa3oBaTelbHbIE pecypcbl K ydyeOHMKamM B EnuHON KoJekuuu
www.school-collection.edu.ru



http://standart.edu/catalog.aspx?Catalog=227
http://минобрнауки.рф/
http://metodist.lbz.ru/
http://fiz.lseptember.ru/
http://www/
http://informika.ru/
http://www.uic.ssu/
http://samara.ru/~nauka/
http://mega.km.ru/
http://www.encyclopedia.ru/
http://www.school-collection.edu.ru/

PaGouas nporpamma OPHEHTHPOBAaHA Ha HCNOJIb30BaHUE  Yy4eOHO-

METOAUYICCKOIo KOMIIJIEKTA:

1. ®usmka . 9 ximacc.: y4yeOHUK ais  oOmieobpazoBar.  YupexaeHUi/
H.C.Ilypsimesa., H.E.Baxeesckas B. M. Hapyrun — M.:[Ipoda, 2016.

2. «CoOopuuk 3ana4d no ¢pusuke: 7-9 ki.: k yueOnuxky A.B. Ilepeimkuna «Pusnka —
7, 8, 9»/ A.B.Ilépwimkun; coct. I''A. JlonnoBa — 1l-e uza., mepepad u gom. — M.:
HNznasenncTtBO «OK3amen», 2014,- 269c.

3. COOpHHK KadyeCTBEHHBIX 3a7ad Mo pu3uke: mis /-9 k1. o0meoOp. YupexaeHun
/A.E.Mapon, E.A.Mapon.-M.: [Ipocemenune, 2012;

4. A.E. Mapon, C.B. Ilozoiickuii «CO0pHUK BOIMPOCOB W 3ahad mo ¢usmke» 7-9
Kjacc. YueOHoe nocobue. . — M.:[Ipocda, 2012.

5. PaGouwme terpamu (9 xn.) H.C.[lypsimena., H.E.Baxeeckas B. M. Yapyrun —
M.:Ipoda, 2016.

6. MyneruMeiiauitHoe mnpmioxkenne k yueOHmky(7, 8, 9 wi.) H.C.Ilypeimesa.,
H.E.BaxeeBckas — M.: JIpoda, 2012.

7. JlabopatopHble paboThl o ¢pu3nke 9 Kinacchl. DIEKTPOHHOE yueOHOE H3IaHUE.

8. [IpoBepouHble 1 KOHTPOJbHBIE paboThl. YueOHoe nocodue. H.C.Ilypeimesa.,
O.B.JIebenena —
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