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OBILIME ITOJIOKEHUA

LleneBoe Ha3HAYEHME IPOTPAMMBI:

1. Co3zmanue ycnoBuil nisa goctwxkeHus ydamumcs ¢ HOJIA 6a3oBoro
YPOBHSI, KOTOPBIA JIEMOHCTPUPYET OCBOECHHE YUYEOHBIX IEHCTBUWA C OMNOPHOMU
CUCTEMOW 3HAaHWW B paMKax Jauana3oHa (Kpyra) BBIICJICHHBIX —3ajiay;
0a30BBIM YPOBHEM, IOCTATOYHBIM JIJIsl TPOJIOJKEHUS 00yUYeHUSI.

2. Pa3zBuTHe KOMMYHUKATUBHBIX HaBBIKOB.

3. Pa3zBuTHe HaBHIKOB CAMOKOHTPOJIS.

4. Co3pgaHue ycIOBUH JJIs1 COIMATBHOIO CaMOOIPEICIICHUS.

5.CTUMynupoBaHUE  TOJIOKUTEIIBHOM  MOTHUBAallMUd K  MPOJOJIKEHUIO
00pa3oBaHUs.

3agaum peanuzanuu pabodeil MporpaMMmbl HWHIWBUIYAIBHOTO OOyUYEHHUS
obyuatomierocs ¢ HOJIA na nomy:

- CO3/aThb ONTUMAJIbHBIC TICUXOJIOIO-NEIarOrMYecKue yCJIOBUS st
MOJTYYSHHSI YJalTiMCsl OCHOBHOTO 00111ero 00pa3oBaHus;

- co3daTh YCJIOBUS MJiA JIMKBUJAIIMK MPOOENOB B 3HAHMSX YYallUXcs,
KOPPEKIIMH TT03HABATEILHOMN ChephI;

- chopMupoBath MOTHBAIIMIO K OOYYEHHUIO U IIeJICHANPaBICHHON
MO3HABATEIbHOMN JEATENbHOCTH;

- chopMupoBaTh TPYI0JI0OME, HACTOMYMBOCTh B JIOCTIXKCHHH PE3yJIbTaTa,
CIIOCOOHOCTH K IIPEOI0JICHUIO TPYAHOCTEN, Pa3BUBATh MO3UTUBHYIO CAMOOIICHKY;

- chopMUpOBaTH TOTOBHOCTH U CITIOCOOHOCTH y4allerocs K CaMOpPa3BUTHIO U
JUYHOCTHOMY CaMOOTIPE/ICTICHHUIO;

- copMupoBaTH TOTPEOHOCTH 3OPOBOTO 0Opa3a KU3HHU.

B ocuoBe peamuzaumu PII nexar Jjauynocmuo-opuenmupogaunviii  u
0esimebHOCMHbLLY N00X00bl K 00YUEHHUI0, KOTOPBIE TIPEATOoJIararoT:

- ONTUMHUCTHUYECKHI MOIX0A K peOeHKYy U ero Oyayiiemy, CTpeMJIeHHUE
nejgarora BUJIETh TMEPCIEKTUBBI PA3BUTHUSL JIMUHOCTHOIO MOTEHIMAIa peOeHKa U
YMEHHE MaKCUMalbHO CTUMYJIMPOBATh €r0 Pa3BUTHUE;

- OTHOIIEHWE K YYEHUKY KakK CyObeKTy COOCTBEHHOW Yy4eOHOM
NESATeIbHOCTH, KaK K JIMYHOCTH, CIIOCOOHOW YUYUTHCS HE MO MPUHYXKJCHHIO, a 1O
COOCTBEHHOMY KEJIaHUIO U MPOSBISATH COOCTBEHHYIO aKTUBHOCTB;

- omopa Ha JIMYHOCTHBIA CMBICI U HWHTepechl (MO3HABaTEIbHBIE U
CoIMaJIbHbBIE) peOeHKa B YUYEHUH, COJICHCTBUE UX OOPETCHHUIO U PA3BUTHUIO.

Ilenaroruveckue TEXHOJIOTHH, MO3BOJISIIOLIUE peann3oBbIBAThH
WHVMBUAYyaU3aIMI0 TIporiecca OOydeHUsl JAEeTel KOHKPETHOW HO30JI0rMYeCKOn
rpynmsl (c HOJJA):

* TEXHOJIOTHSI Pa3HOYPOBHEBOTO OOyUCHHS;



* TEXHOJIOTHSI HHAUBUAYaTU3UPOBAHHOTO OOYUCHHS;

* TEXHOJIOTHH 3JIEKTPOHHOI'O0 00YUYEHUS;

* TEXHOJIOTMH OJIOYHOTO OOYyUEeHMUS;

* MPOOIEMHO-pa3BUBAIOIIAS TEXHOJIOTHUS;

* UTPOBBIC TEXHOJIOTHUU;

*37I0pOBhECOEPETAIONINE TEXHOJIOTHH, HAMpaBJIEHHbIE Ha COXpaHEHUE U
YKpEIUICHUE 370POBbsi  OOYYAIOMMXCS M HMX TCHXHYECKYHO TOIJCPKKY
(TEXHOJIOTUSI CO3JIaHUSl YCIeXa, CO3/aHus OJAroMpHITHOTO TCHXOJOTHUYECKOTO
KJINMAaTa).

MeTtoabl 00yueHus:

* COYETAaHUE CJIOBECHBIX, HATJSAHBIX U MPAKTUYECKUX METOJIOB OOYy4YeHUs
pu Orpoce, OOBICHEHUH U 3aKpEIUICHUH HOBOTO MaTepuaina, T. €. Ha BCEeX dTarnax
YpoKa,

* KOPPEKITMOHHAS HAIPaBJICHHOCTh 00pa30BaTeNpHOTO npoiiecca,
peaycMaTpHuBaroias Hapsiay ¢ 001eo0pa3oBaTeIbHBIMU 33]ja4aMi aKTUBU3AIHIO
MO03HABATENbHOMN JeATEIbHOCTH, (POPMUPOBAHNE OOIICMHTEIICKTYaIbHBIX YMEHUN
M HaBBIKOB, HOPMAJM3alUI0 y4eOHOW MAESITeNbHOCTH, pa3BUTHE YCTHOM U
MUCEMEHHOUW peuu, popMupoBaHUEe yIeOHONW MOTHBAITUHU, HABBIKOB CAMOKOHTPOJIS
U CaMOOIICHKH.

®opmMbl OpraHu3anum y4edHOro npouecca

OCHOBHBIMH (pOpMaMH OpraHU3AIMN OOYUCHHUS SIBJISIFOTCS WHIUBUTYaJIbHAS
paboTa yuuTesns ¢ 00yJarouMcs ¥ caMOCTOsITEIbHAs paboTa yJalerocs.

Oco0eHHOCTH OPraHu3alUuM CAMOCTOATEIbHOI PaA00ThI
o0yuarmerocs ¢ HOJA na nomy

Baxneiilas cocraBisionias opraHu3anuu o0ydeHus (OpraHu3aluOHHOU
dbopmoil  ydeOHOW  JAEATEABHOCTH) IO  MHpeaMery  «XUMHS»  SBISIETCS
camocTosiTeNbHas paboTa 00yJaroIerocs Ha A0MY.

B paGoueii mporpamme mpeaycMOTpPEHBI Yachl CaMOCTOATEIBHON padoTHI,
KOTOPBIE BXOJIT B MAKCUMAJIbHYIO HAIPy3Ky 00Yy4arolerocs.

Conepkanue caMOCTOSITeJILHOH PadoThl 00ydJaroNIerocs: HampaBjieHO Ha
pacuiupeHue U yriayOJieHHe MPaKkTUYEeCKUX 3HAHUW U YMEHUH MO MpeaMeTy, Ha
COBEpIICHCTBOBAHNWE HABBIKOB Yy4Ye€OHOW JEATENbHOCTH, CaMOOIpEAeNieHuE B
U3y4YeHUH Y4eOHOT0 MaTepuasa, Ha YCBOGHHUE MEXITPEIMETHBIX CBSI3CH:

A TIpU ONpEJEICHUH 33aJIaHUH YYUTBIBACTCS OCOOCHHOCTh PEOCHKA, T.K.
OH BBIHYXJEH 0€3 HEMOCPEICTBEHHOW MOMOIIM YYHUTENs pelaTh BO3HHUKAIOIINE
COIYTCTBYIOIINE YueOHbIE MPOOIEMBI;

A CaMOCTOSTENIbHOE HW3Y4YEHHE TEOPETUYECKOro Marepuajia, B TOM
YHCIIE, C LIEJIbIO IOBTOPEHUS PAHEE U3YUEHHOTO MO PYKOBOJICTBOM YUHTEIIS;



A yMEHuE  TIOJb30BaThCS  MHTEPHET-pEecypcaMu,  3JIEKTPOHHBIMU
y4eOHHUKaMu, MEIMApEeCypcaMu Kak OMOPbI JJIsi CAMOCTOSITEIbHON paboThI;
A OCHOBHBIMU TpEOOBaHMSAMH K JOMAIIHEMY 3aJaHUI0 CTaHOBSITCS
ClIeIyIOLIHE:
* 33/1aHH€ JIOJHDKHO OBITh NMOHATHBIM YUYEHHKY: BKJIIOYasl IOHUMaHUE, YTO
OH OyJeT nenarb, Tie OH OyAeT 3TO JAenaTh, Kak OH OyAeT 3TO JenaTh, Kakue
JIOTIOJIHUTEJIbHBIE CPEACTBAa OOYUYEHHUs €My MOHAI005TCs, KaK OH MepeaacT padoTy
YUUTEINIO;
*33J]aHUE  JIOJDKHO  OBITh ~ TMOCWJIBHBIM M JOCTYNHBIM  JUIS
CaMOCTOSITEJIbHOTO BBIITOJIHEHUS;
* 33J]JaHUE JIOJDKHO OBITh MHTEPECHO HIKOJILHUKY: HAIPUMED, YIIPaKHEHUE
U3 y4yeOHMKa MOXET OBITh JOIOJHEHO CChUIKOM Ha MHTEpPECHbIM (UIbM 10
U3y4aeMoil TeMe, JIEKTPOHHBIN pecypc;
AN YCUWICHHE  neoazo2uyecko20  CONPOBONCOeHUs  W3YUCHHS
y4eOHOro MarepHasa/BbIIOIHEHHs TOMAIIHUX 33JaHUN: onocpedosantoe u

HenocpeocmeenHoe.
IIlpy omocpeI0OBAaHHOM  CONMPOBOXKIAEHHUHM  BBIJACTCS  yUHUTEIEM
WHCTPYKTaXK:
* POV/IM 1O CCHUIKE U MMOCMOTPHU BHICOYPOK (W/WIIH TPOYHTA ...... );

* IOCMOTPH IIPUMEP PELICHUS 3a]1a4, IPOUJIS IO CCHUIKE. ..... ;
* BBIIIOJIHM TPEHUPOBOYHOE 3aJ]aHUE, ONUpPasiCh Ha oOpasel ....... :
U co0eporcamenbHo20 XapaKmepa.
* 3ANMIINA ATy BBIOJIHEHUs 3aJaHUs, 3aTE€M KpaTKOE yCJIOBHE IEPBOU
3a/1a4H. . .;
* [IPU BBINIOJIHEHUU BCIIOMHM. . .........

HenocpencrBeHHoe mnegarormyeckoe COINPOBOKIEHHME OpPraHU3yeTCs
yepe3 MPOBEJACHUE KOHCYJIbTAalUl, MPOBOAUMBIX OHJIAMH, 10 Tele(OoHy Uu Yepes
pa3zHo00pa3HbIE MECCEH IKEPHI.

JlomamiHue 3ajJaHus, JAHHBIE B PAMKAX CaMOCTOSTEIBHOIO W3y4ECHU,
IIPOBEPSIOTCS U OLIEHUBAKOTCS.

Ilpy oueHUBaAaHMM [JAOMAIIHEr0 3aJaHHUS YUYWTHIBAETCS HE TOJBKO
pE3yNbTaT BBITOJIHEHUS 33JaHus, KOTOPBII MOXKET ObITh XYXK€E, UeM MpHU padoTe ¢
YUYUTEIEM Ha YpPOKE, HO M CTApaHHUE IIKOJIbHUKA, AKKyPaTHOCTb BBIIIOJHEHHS,
CTpEMJICHHE TMepefaTh YUYUTEII0 BBIMIOJHEHHYIO paboTy pa3HbIMU CHoco0amu,
YIYyULIUTh €€ M0 €ro peKOMEHAALUSAM, [IepEIeNaTh, BHITOIHUTD JOTOJIHUTEIbHBIC
3a1aHUS.

CamMoo01eHKa HABBIKA CAMOCTOSATEJIbHOM padoThI:

AN TpM BBINOJHEHWH YIPAKHEHUS/3a0aHUsA  €lle  pa3  HEoOXOIMMO
MOBTOPHUTH MPABUJIO U CPABHUTH CBOM 3aMKCH C 00pa3I[OM B YUECOHUKE;



N pacckasarh NPOYUTAHHOE, HE 3aIIAAbIBas B YUEOHHK, 110 IUIAHY WJIH I10
OTIOPHBIM CJIOBaM (HUCTIOJIB3Ys TAOJIHITY);

N CIPOCHUTH €05, BBIYYHII JIM ThI TaK, YTOOBI CAMOMY ITOHPABHJIOC.

B HekoTophIX ciydasx HeE0OXOauMa B3aHMMONPOBepKa (POAUTEH), YTO
CHOCOOCTBYET BOCIMTAHUIO y YYEHHKAa OTBETCTBEHHOCTH, TPEOOBATENBHOCTH K
cebe, BpIpabaThIBaCT YMEHHUE JaBaTh OIICHKY paloTe.

O0s13aTeNbHBIMU YCJAOBUSIMU PeaJn3alii NPOrpaMmbl SIBIISTIOTCS:

" yyeT UHJMBHUIYaTbHBIX OCOOCHHOCTEN U OCOOCHHOCTEN BBICLIEH HEPBHOMN
NEATENBbHOCTH COMATHYECKH OCIA0JICHHOIO peOeHKa (HEOOCTATOYHBIM YpOBEHb
pPa3BUTHSl KOHIICHTpPAIlMM BHUMAaHUS, CHWIKEHHWE OO0beMa OINEepPAaTUBHOW IMaMSTH,
MOBBIIICHHA YTOMJISIEMOCTh W HMCTOIIAEMOCTh ICUXHYECKUX IPOIECCOB,
CHIDKEHHasi pabOTOCIIOCOOHOCTh M TEMIT JEATEIbHOCTH);

" yyeT OCOOEHHOCTEW MCUXO(PU3UYECKOrO0 Pa3BUTHS M BO3MOYKHOCTEH
oOydaroreicsi, 0coOOEHHOCTEH AMOIMOHAILHO-BOJIEBO C(hepHl;

" yyeT XapakTepa TeueHus 3a00JIeBaHus;

" OXpaHUTEJbHBIN MEJArOTHYECKUN PEKUM;

" Cco3JaHue KJIMMaTa MCUXOJOTHYECKOro KoMdopTa: 100poKenaTeIbHOCTb,
MEeJarornuecKuil TakT MPU OLICHUBAHUH, MOOIIPEHUE, JPYKEI00ue K peOeHKy Co
CTOPOHBI  CBEPCTHUKOB, MPEIyNpPeXJCHUE TMNCUXO(U3UUECKUX MEeperpys3ox,
AMOITMOHAJIBHBIX CPHIBOB.

Ilcuxonoro-negaroruyeckasi XapakrepucTuKa
o0yuaromerocs ¢ HOJA

Oo6yuatomuiicas ¢ HOJIA — »To oOyuaromuiicss ¢ HapyHICHUSIMU (YHKIIHMA
OTOPHO-/IBUTATEIBHOTO  alapaTta, [epeABUTAIONIMICA C  MPUMEHEHUEM
OpTONEANYECKUX CPEACTB, HMEIOLUIMH HOpPMaJbHOE IICHUXUYECKOE pPAa3BUTHE U
pa30opunBy0 peyb. JlOCTaTOYHOE MHTEIUVIEKTyaJIbHOE Pa3BUTHE COUYETAETCA C
OTCYTCTBHEM YBEPEHHOCTH B ce0e, C OrpaHHYEHHOH CaMOCTOSTEIbHOCTHIO, C
MOBBIIIEHHON BHYIIAEMOCTBIO. JInyHOCTHAsT HE3PENOCTh IMPOSIBISAETCS B
HAMBHOCTHU CY)XJICHHM, cJ1a00il OpUEHTUPOBAHHOCTH B OBITOBBIX U MPAKTUYECKHX
BOIIPOCAX >KU3HU.

Ilo THmonormu ABWTATENBHBIX HapylleHWM, npemioxkeHHon I.IO.
Jleuenko, O.I'. Ilpuxompko, O0OydYarONIUHCS OTHOCHTCS K IIEPBOM TIPYIIIE
HapyLIEHUH OMOPHO-JABUTATENILHOIO ammapara HAcJIEJCTBEHHON MaTOJIOTHU C
MPOTPECCUPYIOIIUMH MBIIICUHBIMU aTpodusimu (Muomnatus JlromeHa).

Oco0blie o0pa3oBaTesibHbIe OTPeOHOCTH o0yuarwmerocsa ¢ HOJIA
OcoOble  oOpa3oBatenbHbie MOTpeOHOCTH oOyuaromerocs ¢ HOJA
3a/1al0TCs crenr(UKON ABUTATENbHBIX HAPYIICHUH, ONPEIENSIIOT 0COOYIO JIOTUKY



MOCTPOCHHS y4eOHOro Iporiecca, YTO HaXOJUT CBOE OTPaKECHHE B CTPYKType U
coJiep>KaHuM 00pa30BaHUs:

®00513aTEIbHOCTh HEMPEPBIBHOCTH KOPPEKIIMOHHO-PA3BUBAIOIIETO Mpoliecca,
peanu3zyeMoro, Kak 4epe3 cojiepkaHue ydeOHOro mpeaMera, Tak W B IMpolecce
UHIUBHUIYaJIbHON PaOOTHI;

® BBEACHUE B COjep)KaHUE OOY4YEHHUs CIEIUaIbHBIX METOJOB, MPUEMOB U
CpeACTB 00yUeHHUsI, 00ECIICUNBAIOIINX PEATU3AINI0 «OOXOIHBIX ITyTEH» 00yUeHHUS;

® UHAMBHUIyaNIH3alus 00ydyeHHs B OOJIbIIECH CTENEeHH, YeM JIJii HOPMAJIbHO
pa3BUBAIOIIErOCsl PEOCHKA;

®  HArJsHO-JEHCTBEHHBIM  XapakTep COJEp)KaHHs O00pa3oBaHUs U
YIPOILCHHE CUCTEMBl y4eOHO-ITO3HABATEIbHBIX 3ajlayu, pPEIIaeMbIX B MpoIlecce
00pa3oBaHuUsl; CIEHHAIBHOE OOy4YEHHUE «IepeHocy» ChHOPMUPOBAHHBIX 3HAHUU U
YMEHUH B HOBBIE CUTYAIIUU B3aUMOJECHUCTBUS C IEHCTBUTEIBHOCTHIO;

® crnenuajgbHas TIOMOIIb B Pa3BUTUH BO3MOXXHOCTEH BepOabHON W
HeBepOaTbHOW KOMMYHUKAITUH;

® OCBOCHHME YMEHHUA MCIIOJIB30BAaTh pPE€Yb IO BCEMY CHEKTPY
KOMMYHHUKATHUBHBIX CUTyalluid (3alaBaTh BOMPOCHI, JIOrOBapUBATHCS, BBIPAXKaTh
CBOE MHEHUE, 00CYK/IaTh MBICJIH U YyBCTBA U T.1I.);

® oOecrmedueHne 0co0OW MPOCTPAHCTBEHHOW W BPEMEHHOW OpraHU3aIluu
00pa3oBaTeILHON CpEIbl;

® o0ecrieueHUE Pa3IUYHBIX BHUJIOB MOMOIIU (COMPOBOXKIECHUE HA YpOKax,
MOMOIIb B CamMOOOCTY>XKMBAaHHMH), UTO OOECIEeYMBAET HEOOXOAUMBIE B MEPHO]
oOyueHUsI  IAASIIUP ~ PEeXUM,  ICHUXOJOTMYECKYID U KOPPEKIIMOHHO-
MEeIaroru4eCKyro IMOMOIILb.

OcHOBHBIE 321241 KOPPEKIHNOHHO-PAa3BUBAIONIET0 O0yUYeHMSI:

* (popmupoBaHME COLUMATBLHO-HPABCTBEHHOTO IOBEJIECHUS O00yYarolerocs,
00€CIeUnBAIOIIEr0 YCHEHMIHYI0 aJanTalyi0 K HOBBIM YCIOBUSM OOYyYEHMS:
OCO3HAHUE U3MEHUBIIUXCS YCIOBUM, COOCTBEHHBIX HEJIOCTATKOB (HEYMEHHE
o0marbcsi, yMCTBEHHasi IaCCUBHOCTb, HEYMEHHE CTPOUTh MEXINYHOCTHBIE
OTHOUIEHUS M [Ip.), pa3BUTHE NOTPEOHOCTH IMPEOJIOJIETh HX, Bepa B YCIIEX,
OCO3HaHNE HEOOXOAMMOCTH CAMOKOHTPOJIS;

* Ppa3BUTHE JMYHOCTHBIX KOMIIOHEHTOB IIO3HABATEIBHON JAESATEIBHOCTU
(aKTHUBHOCT®, CaMOCTOSITENIbHOCTb, IPOU3BOJIBHOCTB), ¢dbopMupoBaHue
CaMOCTOSATENIbHOCTH, TMOKOCTH MBIIILJICHUS;

* (opMHUpOBaHHE U 3aKpEIUICHME YMEHUHW M HABBIKOB IUJIAHUPOBAHUS
NEeATENbHOCTH, CAMOKOHTPOJIS, Pa3BUTHE YMEHHUI BOCIIPUHUMATH U HCIIOJIb30BAThH
UHPOpPMAIIMI0O U3 PAa3HbIX MCTOYHUKOB (MEXIpPEAMETHbIE CBSI3U, paHo,



TEJEBUJICHUE, JIUTEpaTypa) B LENAX YCIEHUIHOIO OCYIIECTBICHUS Y4eOHO-
MO03HABATENLHOM JESITEIIbHOCTH;

* pa3BUTHE TIO3HABATEJIbHOM aKTMBHOCTH oOydvaromierocs (uepes
peanu3anyio TMPUHIUIA JOCTYIIHOCTH Y4eOHOro wmarepuana, oOecredeHne
«3(dexTa HOBU3HBDY TIPH PEIICHUN YUSOHBIX 3a]1a4);

* pa3BUTHE OOIIECUHTEIUICKTyaJIbHBIX YMEHUW: TIPUEMOB aHaJu3a,
CpaBHEHHUs, 0000IIEHUS, HABBIKHA TPYNITHUPOBKH U KJIACCU(PUKAINY;

* HHJIMBUyallbHASl KOPPEKIHUA HEJOCTATKOB B 3aBUCUMOCTH OT aKTyaJIbHOTO
YpOBHSL  pa3BUTUS OOydalOIIErocs W €ro IMOTPEOHOCTH B KOPPEKLIUU
UH/IMBUIyaJIbHBIX OTKJIOHEHUN (HapyILlEeHUil) B pa3BUTUU (TIOBTOPEHUE KIIFOUEBBIX
BOIIPOCOB MPOrpaMMbl OCHOBHOW HIKOJIbI, OTPabOTKAa OCHOBHBIX YMEHHH U
HaBBIKOB);

*OXpaHa M YKpEIJICHHE COMAaTUYECKOTO U IICHUXOHEBPOJIOTUYECKOTO
3I0pOBbsl  OOYyYaIOLIErocs: NPEayNpexIAeHUE TMNCUXOPU3NIECKUX MEPEerpy3oK,
YMOLIMOHAJIBHBIX CPBIBOB; CO3JaHHE KJIKMMaTa IICUXOJOrnyeckoro komgopra,
o0ecrieueHre XOpoIlInuX pe3ysbTaToB BO (POHTANILHON U MHAMBUAYAIBHOM paboTe;

* co3MaHMe ONarompusATHON COIMATBHOM Cpenbl, KOTopas oOecreuynBacT
COOTBETCTBYIOIIEE  BO3pacTy  pa3BUTHUE  TOJAPOCTKA,  CTUMYJSIUIO  €ro
NO3HaBaTENIbHOM J1eATeIbHOCTH, KOMMYHUKAaTUBHBIX
byHKUIMN peun, aKTHBHOE BO3/ICHCTBUE Ha dbopmupoBaHue
OOIICHHTEIUICKTYATbHBIX U OOIIEACITeTbHOCTHBIX YMEHHUI;

* CUCTEMHBIA Pa3sHOCTOPOHHHUM KOHTPOJIb PA3BUTUSA MOJPOCTKA C TIOMOIIBIO
CHEIHATUCTOB (KJIACCHBI PYKOBOJIUTEINb, YUUTEIb-IIPEIMETHHK); OCYIIECTBICHHE
INOCTOSTHHOW  B3aUMOCBSI3U C POAUTEISIMH  (3aKOHHBIMH  IIPEJICTABUTEIISIMU)
pebeHKa, APYrUMH YJICHAMU €r0 CEMBH.

IMAMSITKA

1.O0ecrieueHne  HEOOXOAMMBIX  CAHUTAPHO-TUTHUEHUYECKUX  YCIOBHM
o0y4eHus (4MCTOTa, CBEXKECTh BO3AyXa, OCBEIICHHUE U T.1.).

2. Yyer 30HBI pabOTOCIIOCOOHOCTH ydalierocsi (MOCTPOCHHUE 3aHSATUH C
y4eTOM JUHAMUKHA YMCTBEHHOU PabOTOCTIOCOOHOCTH), UTO TIPEIOIaraer:

- yueT OCOOEHHOCTEHl BpabaThIBaHUSI YyYalIerocsi B COOTBETCTBUM C
BO3pacToMm (3-5 MUHYT — BpaOaThIBaHUE);

- obOecneuenne Qakropa Qukcanuu BHEUMaHUS B (a3e yCTONUIHBOM
paborocniocobHoctH  (5-10 MUHYT - ONTUMYM, MEpPHUOJ CamMOil BBICOKOU
paboTOCIOCOOHOCTH);

- 2-3 MUHYTBl - TI€pUOJI KOMIICHCATOPHOM TMEPECTPOMKU: OPraHU3My
HEOOXOJMMO OTPETyJIHPOBATh HATPY3KY, OTIOXHYTH (MIPOJOHKEHNE WHTCHCHBHOU
paboThl MPUBOAUT K PE3KOMY CHIDKEHHIO pabOTOCIOCOOHOCTH, MEPEYyTOMIICHUIO
OpraHu3Ma);

- 5-10 MuHYT - Iepuo1 CpeiHe paboTOCIIOCOOHOCTH;



- OCTaBINAsICA YaCTh BPEMEHU ypOKa - EPUO]] HEMPOIYKTUBHON paOOTHI.

3. CooTtHecenue o0bEMa M CTEMEHH CJIOKHOCTH COJIEPKaHMS Y4EeOHOTO
MaTepHalia BO3PACTHBIM U MHIAUBUAYATLHBIM OCOOCHHOCTSIM YYaIIerocs.

4. Ucnionp30BaHKE NPUEMOB, CIIOCOOCTBYIOMINX YBEIUYEHUIO JBUTATEIbHON
aKTUBHOCTH Ha 3aHsATHU. CMEHA TWHAMUYECKHX 103. ParnoHanpHbI BEIOODP 103 B
COOTBETCTBHH C BUJIOM ACATEIBHOCTH (CHJIS HA CTYJIe, CTOS Y CTOJA).

B nauane ypoka s exnouaro credyroujue ynparcHeHus 01a npoQuiakmuxu
ymomaenun:

» PactupaHue ymIHBIX PaKOBUH M MAJbIIEB PYK - aKTUBH3UPYET BCE
CHUCTEMBbI OpPTaHU3Ma.

» Kauanus romoBoii - yiIydmiaeT MBICIUTEIBHYIO JIESTEIBHOCTh. Y POHUTH
TOJIOBY BIIEPE]l, MEJICHHO KayaTh U3 CTOPOHBI B CTOPOHY.

» AKTHBH3aIMs TIPOIECCOB 3alOMHMHaHWsA. HapwmcoBaTh B BO3ayXe B
TOPU30HTAIBLHON MIIOCKOCTH 1Py 8 Mo TpU pa3za CHayvana OJHOM PyKOH, TOTOM
JPYTOii, 3aTeM cpazy 00eUMH PyKaMHU.

Bo epems ypoka:

v JIoGHO-3aThUTIOYHAS KOPPEKIIMS - YIIydIIaeT MO3rOBOE KPOBOOOpaIEHHE.
Cuns ¢ 3aKpBITEIMU TJIa3aMHU, TpaBasi pykKa KJIaaeTcs Ha JI00, JieBast - Ha 3aThUIoK (1
MUHYTA).

MenBexxbu MOKaYMBaHUS - PACCIa0IISIIOT MO3BOHOYHUK, MO3T, MBIIIIIGI IIIEU U
r1a3. Kadyatbcst U3 CTOPOHBI B CTOPOHBI, TOAKIIOUUTD PYKH.

v' Tlo3a CKpy4YMBaHUS - YJIy4llaeT KpPOBOCHAOKEHHE B II03BOHOYHHKE,
CHHUMAET CMa3M COCYJOB, MUTAIOIIMX IMO3BOHOYHUK. CecTh Ha CTyJ OOKOM,
MOBEPHYTHCS, YTOOBI IPY/ib OKa3aJIach MPOTUB CIUHKH CTYJIA.

v' T'uMHacTMKa JUIA TJa3 - CHMMaeT HampsbkeHue ¢ a3, TpeHak co
3pUTEITHLHBIMU METKAMHU.

B xonye ypoka:

v’ Meaysa - cuAs Ha CTyje, COBEpHIATh IUIABHBIC IBWKCHHS PyKaMH,
nojApaxkasi Mey3e, IaBaromieil B BO/JIE.

3. KauectBeHHoOe MIPOBEICHUE 03JIOPOBUTENBHBIX MOMEHTOB
(pu3KynTbTMHUHYTKA, JObIXaTelIbHAasT TUMHACTHUKA, THUMHACTHKA [UJIS  TJIas3,
NajJbYMKOBasi TMMHACTHUKA U . ):

- CBOEBPEMEHHOCTh (C TOYKHA 3peHUsl TMOIACPKAHUS YMCTBEHHOMU
paboTOCTIOCOOHOCTH Ha 3aHSTUN);

- paIMoOHAIBHOCTh COJIepKaHus (COOTBETCTBUE Mpeodiafaromeid B JaHHbBIN
MOMEHT Harpy3Ke, BBI3bIBAIOIICH YTOMJICHUE B CBSI3M C OMpPEACICHHBIMU BUIAAMU
y4eOHOM JIeITEIHBHOCTH);

- COOTBETCTBHE  MPOJOJDKUTENBHOCTH  O3I0POBUTEIHLHOTO  MOMEHTA
dbusnonornyeckumM HopMaM (Ha Kaxaple 15 MUHYT 3aHsATHA 1O 1 MuHYyTE
03JI0POBUTENBHOM).

6. KonmnuecTBo BHIOB ACSATEIBHOCTH peOEHKA: CIyIIaHWE, paccKas, Wrpa,
paccMaTpuBaHWE HATJISITHBIX TTOCOOUH, OTBETHI Ha BOMIPOCHI, PEIICHHUE JIOTHIECKUX




3amay u Ap. (Hopma 4-6 BUIOB), UX pa3yMHOE COYETAHME, YaCTOTa YEePEIOBAHUS U
IPOJOJIKUTEIBHOCTb.

7. OOecnedenne SMOIMOHAIBHOTO KoMdopra. Hamuume Ha 3aHATHH
AMOIMOHAIBHBIX Pa3rpy30K (IIyTKa, YAbIOKA U T. I1.).

8. YuuTenb Ha ypoKe — CaMblid CHJIBHBIA pasnpaxurenb. [loaTomy BaxHO
YUHUTEII0 HAXOAUTHCS B TEUYEHUE BCEr0 ypOKa B CHOKOMHOM M pabOTOCIIOCOOHOM
COCTOSIHHH.

9. Pemakcanus. Llenb - CHITHE MBIIIEYHOTO HATIPSKEHUS.



MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOrO 0OIIEro oOpa3zoBaHUs
COCTaBJicHa Ha OCHOBE TOJIO)KEHWH W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yu€toM (penepanbHO paboueid MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenopaBanust yue6Horo npenmera «Ousnkay.

[IporpaMmma 1o ¢u3MKe HAa YpPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHHS
COCTaBJieHa Ha OCHOBE TOJIOKEHWH W TpeOOBaHWI K pe3ylbTaTaM OCBOSHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (penepanbHO paboueid MporpaMMbl BOCIIUTAHUS U
KOHIIETIIMHU MTpenoiaBanus yueoHoro npeamera «duzukay.

ConepxaHue mporpaMMmbl MO (PU3MKE HampaBiIeHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHOUW TPAMOTHOCTH OOYYAIOIIMUXCS W OPraHM3aIHi0 HM3y4YeHUS
¢u3MKN Ha NEATEIBbHOCTHOM OcHOBe. B mporpamme mo (u3nke y4uTHIBAIOTCS
BO3MOXHOCTH Y4yeOHOro mpemMera B peanuzanuu tpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TaKKe
MEXIMPEAMETHBIE CBS3H €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

[Iporpamma no ¢usmke ycTaHaBIMBaeT pacrnpesiesieHne yueOHOro MaTepuana
1o rojaM o0ydeHus (IO Kjaccam), MpejyiaraeT MpUMEPHYIO MOCIEA0BATEIbHOCTh
U3yYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE PAa3BUTHUSA MPEIMETHOTO COJCPKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaroNuXxCsl.

[IporpamMma mo ¢usuke paszpaboTaHa C LETbI0 OKa3aHUA METOAUYECKOM
MOMOIIM YUYUTENIO B CO3/IaHUU paboueill mporpaMMBl 10 y4eOHOMY MPEIMETY.

®dusurka SBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX YUeOHBIX
IPEeIMETOB, TMOCKOJIbKY (U3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOIIECCOB U
SIBJICHUW, W3y4YaeMbIX XHUMHEH, Ouoyiorued, actpoHoOMuUer U (HU3NYECKOU
reorpaduel, BHOCHUT BKJaJ B €CTECTBCHHOHAYyYHYIO KapTUHY  MHDA,
npenocTaBisieT HauOosiee sICHble OOpas3lbl NPUMEHEHUs HAyyHOro MeETojia
MO3HAHUSA, TO €CTh CIIO0CO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOTOo OOpa3oBaHUsA B CTPYKType OOIIero
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU ECTECTBEHHOHAYYHOW T'PAMOTHOCTH U
UHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE MPEANOJaraeT OBJIAJICHUE
CIICIYIOIIUMHA KOMIIETEHTHOCTSMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBICHUSA,

e OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;



HHTCPIIPCTUPOBATL MAdAHHBIC KM HCIIOJb30BAaTh HAYYHBIC AOOKA3aTCIbCTBA
JJIA TIOJIYYCHUA BBIBOIOBY.

[lenn wusyueHuss (PuU3MKK HA YpPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUS
ONpe/eNieHbl B KOHIEMIMHM MpernojiaBaHus ydeOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHusanusx Poccuiickoit  ®Deaepanuu, peaU3yrOMIHX
OCHOBHBIE 00111€00pa30BaTeNIbHbIE TPOTrPAMMBI.

Henu uzydenus: Gpu3uku:

npuoOpeTeHrne HHTEepeca M CTpeMIIeHHs OOydYalomuXcsi K HayYHOMY
U3YYCHUIO TPUPOABI, Pa3BUTHE HX HHTEIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIC TIO3HAHUS ¥ ()OPMHUPOBAHUE
MCCIIEJIOBATETLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSIM;
dbopMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3yJbTaTa H3yYeHUS
OCHOB CTPOEHHS MaTepuu U (PyHAaMEHTaIbHBIX 3aKOHOB (PU3UKU;
dopMHpoBaHUE TPEACTaBICHUN O POiM (UHMKH Al Pa3BUTHS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTH;

pa3BUTHE  MpPEACTaBICHU O  BO3MOXHBIX  cepax  Oyayumiei
npoecCHOHaNBHOM AESITEIbHOCTH, CBA3aHHOW ¢ (PM3UKOM, TOATOTOBKA K
JalbHelIeMy oOy4eHHUI0 B 3TOM HaIlPaBIICHUU.

I[OCTI/I)KGHI/IC OTHUX ueneﬁ IIporpaMmsbl 110 (I)I/ISI/IKQ Ha YPOBHC OCHOBHOI'O
06III€FO 06p330BaHI/I$I obecrieunBaeTcs PECUICHUCM CICAYIOIUX 3a1a4:

NpUOOpETeHNE 3HAHMA O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, 3JEKTPUYCCKUX, MArHUTHBIX W KBaHTOBBIX
SIBJICHUSIX;

NpUOOpETEHNE YMEHHI ONMMCHIBATh U OOBSACHATH (PU3NUCCKUE SBICHUS C
UCITIOJIb30BAaHUEM TTOJTYICHHBIX 3HAHHA;

OCBOCHHE METOJIOB pCIICHUS MPOCTEHIMX pacyeTHBIX 3adad ¢
UCIIOJIb30BAaHUEM bu3rIecKux MOJIETIeH, TBOPYECKHUX u
MPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BHUTHE YMEHUI HAOJIOIaTh MPUPOIHBIC SIBJICHUS M BBITIOTHATH OTBITHI,
nabopaTtopHble pabOTBl W AKCHEPUMEHTANbHBIC HCCIEIOBAHUS C
WCTIOJIb30BAaHUEM U3MEPUTEITHLHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MH(POpMaluend (HU3NIECKOTO COACp>KaHUS,
BKJTtOUYasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTHKCHHSIX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIVH;

3HAKOMCTBO €O c(hepamu npodhecCHOHATBHON AESATEIbHOCTH, CBA3aHHBIMU
¢ ¢u3NKON, W COBPEMEHHBIMU TEXHOJOTHUSMU, OCHOBAHHBIMH Ha
JTOCTIKEHUAX (HPU3UUIECKON HAYKH.



OO01ee 4nucIo 4acoB, peKOMEHIOBAHHBIX JJIA M3y4eHHs (U3MKU Ha Ga30BOM
ypoBHe B 9 kiacce — 102 yaca (3 gaca B Henento) u3 HuX — 68 yacoB vaca (2 yac B
HEJICNTI0 — CAMOCTOSITeNIbHAsI paboTa yJarerocs).

MECTO YYEBHOI'O ITIPEJIMETA «®u3uKa
B YYEBHOM IIVTAHE

AnantupoBaHHas pabodas nporpamma mo ydeOHoMy npenmery «Dusukar
s ooygarorerocst c HOJIA paccunTana Ha mpernoiaBanue rnpeaMera B 9 kiacce
B 00beMe 3 yaca B HEJEINI0, MPEAYCMOTPEHHBIX 0053aT€IbHON YacThi0 Y4eOHOTO
miaHa u coctapiser 102 yacoB B rof;

- 34 gaca (1 yac B HefienIO - 00yUYeHUE Ha IOMY);

- 68 yaca (2 yaca B HEJICJIIO — CAaMOCTOsITeNIbHAsL paboTa 00yJaromerocs).

[Ipennaraemerii B mporpamMme 1o (U3MKe MepeyeHb JTadOopaTOPHBIX PaboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENbHBIM, YUUTEINb JeJIaeT BHIOOP MpHU MPOBEICHUU
1a00paTOpHBIX pPabOT W OMBITOB C YYE€TOM HHIWBUIYaTbHBIX OCOOEHHOCTEH
00ydJaronmxcsi, CUCKa SKCIIEPUMEHTAIBHBIX 3aJaHui, TpeaIaraéMbplx B paMKax
OCHOBHOTO rOCYJapCTBEHHOT0 3K3aMeHa 1o (pU3HKeE.



COJEPXKXAHUME OBYUYEHUA
9 KUIIACC

MexaHnuyeckue siBJICHUS.

Mexannueckoe JaBwkeHME. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOr0 JBHWKEHHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBrxkeHue. HepaBHoMepHOe npsMoiauHeEiHOe nBMKeHUE. CpenHssi 1 MTHOBEHHAs
CKOPOCTH TeJja IIPU HEPABHOMEPHOM JBUKCHUH.

VYckopenue. PaBHOyckopeHHOe TMpsiMoiMHEHHOe naBmkeHue. (CBoOoaHOE
nagenue. OnbeITe! [ ammies.

PaBHOMepHOE ABMkeHHE 1O OKpyxHOcTH. Ilepuox u dacrora oOparieHUs.
JIuHenHas u yrioBast CKOpOCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

[Tepsbiit 3axkoH HeroroHa. Bropoy 3akoH Herotona. Tpernii 3akoH Herotona.
[IpuHiun cynepno3unuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujla TPEHUS CKOJIbKEHHUS, CHUla
TPEHMUS ITOKOSI, APYTHUE BUJIbI TPEHUSL.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
nageHus. J[Bwxenne mianer Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue martepuanbHON TOukH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPETUIEHHON OChIO BpaleHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec tena. 3meHenne umnylibca. IMIynbc cuiibl. 3aKOH COXpPaHEHHS
UMITyJibca. PeakTUBHOE IBUKEHHUE.

Mexanuueckass paboTa W MOLIHOCTb. PaboTa cuil TSKECTH, YNPYIOCTH,
TpeHus. CBsA3b 3HEpruu u padotel. [loTeHnnanbHas YHEPrus Tena, MOAHATOrO Hajll
IIOBEPXHOCTHIO 3eMIIH. [loTeHIInanpHas sHeprus cxaTou npyxuHsl. Kunetnueckas
sHeprus. Teopema O KMHETMYECKOW SHEPrUU. 3aKOH COXPAHECHMS MEXAHUYECKOU
SHEPIUHu.

Jemoncmpayuu.

1. HaOmroneHne MeXaHMYECKOTO JBUXKEHUS Tella OTHOCUTEIBHO Pa3HbIX TE

OTCYETA.

2. CpaBHEHME NyTel W TPACKTOPUW ABWIKECHHS OJHOTO M TOrO K€ Tena
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

N3mepenne cKkOpOCTH U YCKOPEHHMS IPSIMOJIMHENHOTO IBUKECHUS.
HccnenoBanne npu3HAKOB PaBHOYCKOPEHHOT'O IBUKEHUS.

HaGnronenue ABMKeHUS Tesa 1Mo OKPYKHOCTH.

Habnronenune MexaHu4eCKuX sIBICHUM, MPOUCXOASIIINX B CUCTEME OTCUETA
«Tenexxxka» 1pum €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBHKCHUH
OTHOCUTEILHO KaOMHETa (PU3HKH.

L



10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTb YCKOPEHUS Tela OT MAcChl TE€Ja U JACUCTBYIOLIEH HAa HEro
CHJIBL.

HaGntonenue paBeHcTBa CUIT IPU B3aUMOJICUCTBUU TElL.

N3meHenue Beca Tena npu yCKOPEHHOM JIBUKEHUU.

[Iepenaua ummnyJibca py B3aUMOJEHUCTBUU TEIL.

IIpeo6pa3oBanus SHEPTUU NPU B3aUMOAECHCTBUM TEN.

CoxpaHeHne UMITYJIbCa IPU HEYITPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMITYJIbca IPpHU a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
Habnronenue peakTMBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPIUH ITPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHe MEXaHUYECKOW SHEPTHUHU IIPU JBUKEHUU Tena Mo ACHCTBUEM
IPY>KUHBI.

Jlabopamopnuie pabomul u onvimol.

1.

10.

11.

KoncTtpyupoBanue TpakTta s pa3roHa W JajJbHEUIIEr0 paBHOMEPHOTO
JBIKCHUS IAPUKA WA TEIEKKH.

Omnpenenenue cpenHeld CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS
11apyKa I10 HaKJIOHHOM IJIOCKOCTH.

Onpenenenrne yCKOpeHHUs Tela NpPH PaBHOYCKOPEHHOM JIBMXKEHHH IIO
HaKJIOHHOM IUIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JBUKEHUHU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIM TpPU PAaBHOYCKOPEHHOM JIBIDKEHHHM 0e€3
HAYaJdbHOM CKOPOCTHM MYTHU OTHOCATCS KaK PsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIHNE MPOMEXKYTKH BPEMEHHU OJJUHAKOBBI.

UccnegoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHUS.

Onpenenenue ko3P huiirieHTa TPEHUS CKOJIbKECHHUS.

Onpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenre pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBMIKEHUU Tela
10 TOPU30HTAIILHON TTOBEPXHOCTH.

Onpenenenve paboOTBHl CUJIBI  YNIPYTOCTH TMpU  MOABEME Tpy3a C
UCTIOJIb30BAaHUEM HETIOABMYKHOTO U TIOJBUKHOTO OJIOKOB.

N3yueHune 3aK0HA COXPaHEHHs SHEPT M.

Mexannuyeckue KoJ1e0aHUS U BOJIHBI.
KonebarenbHoe nukenrne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUI: IEPHO/,
4acToTa, aMIUIUTyAa. MaTemMaTuuecKuil U NpyXKUHHBIM MasTHUKH. [IpeBpaienue

SHEPTHUH MPHU KOJICOATETHHOM BUKCHHH.

3aryxatouue  koneOanus.  BwiHyxkneHnsle — kojebanus.  Pe3zonanc.
Mexannyeckue BOJHBL. CBOWCTBA MEXaHMYECKUX BOJH. [IpomonbHBIE U



MONepeyYHble BOJHBIL. J[TMHA BOJHBI H CKOPOCTb €€ pacnpoCTpaHEHHUs.
MexaHnuecKkre BOJHBI B TBEPJIOM TeJe, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKkoCTh 3Byka W BbicOTa ToHa. OTpaxkeHue 3Byka. MHpa3ByK u
yJIbTPa3BYK.

Hemoncmpayuu.

1.

AR O

HaGmtonenue koneOaHui Ten mojJ AEMCTBHEM CHJIbI TSDKECTH U CHJIBI
yIPYTOCTH.

Habntonenue konebanuii rpy3a Ha HUTH U Ha NIPYKUHE.

Habmroienne BeIHYKI€HHBIX KOJIEOaHUI U pe30HaHCA.

PacrnipocTpanenre npoAoabHbIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
HabitoieHne 3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTBHI.

AKYCTUYECKHI PE30OHAHC.

Jlabopamopnuie pabomul u onvimol.

1.

7.

Ompenenenre dYacTOoThl W TEpHoJa KoleOaHWd MaTeMaTHU4eCKOTro
MasTHUKA.

Omnpenenenre 4acTOThI M Mepuoja KojieOaHui MPY>KUHHOTO MasATHUKA.
HccnenoBanne 3aBUCUMOCTH TIepuoia KOJIeOaHU MOABEIIEHHOTO K HUTH
rpy3a OT JIJTMHBI HUTH.

UccnenoBanne 3aBUCUMOCTH Tleproa KojieOaHU MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

[IpoBepka HE3aBUCUMOCTHU Teproa KOJeOaHU Tpy3a, MOJABEIICHHOTO K
HUTHU, OT MAcChl Tpy3a.

OmeITE, JIEMOHCTPHUPYIONIUE  3aBUCHMOCTh  IEpUOAa  KOJIeOaHUU
NPY>KUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.
N3mepenne yckopeHusi CBOOOTHOTO MaJeHUSI.

JJIEeKTPOMATHUTHOE 110JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.
OJIEKTPOMAarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH. [lIkama »iaeKTpoMarHUTHBIX BOJIH. Fcmosib3oBaHue

QJICKTPOMAruuTHBIX BOJIH IJIA COTOBOM CBSI3H.
QHCKTPOMaFHI/ITHa}I npupoaa CBCTa. CKOpOCTL cBeTa. BOJIHOBBIE CBOMCTBA

CB€TaA.

Jemoncmpayuu.

1.
2.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BoiHOBBIE CBOWICTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1.

N3ydyenne CBOWMCTB AJIEKTPOMATHUTHBIX BOJH C TMOMOIIBI0 MOOMIBHOTO
TenedoHa.



CBeToBbIe SIBJICHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku — cBera.  IIpsMosmHerHoe
pacnpoctpanenue cBera. 3armenust Connua u Jlynel. Otpaxenue csera. [Lnockoe
3epKaJIo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBeta. [loaHoe BHYTpeHHEE
OTpa)KEHHE cBeTa. VCHNoap30BaHME TIOJIHOTO BHYTPEHHErO OTPaXEHUs B
ONTHUYECKUX CBETOBO/IAX.

Jlunza. Xonm onydet B smH3e. Ontuueckas cucrema ¢oToanmnapara,
MHKpPOCKONAa M Teyeckoma. [7a3 Kak onTrudeckas cucrema. bIHn30pyKocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. OmnbiTel Hbtorona. Crokenue
CIIEKTpaJIbHBIX LIBETOB. J(ncniepcust cBera.

Jemoncmpayuu.

[IpssmonuHeHOE pacpOCTPaHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tonyuyenue n300pakeHni B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomiienue cBera.

OnTtuyeckui CBETOBO/I.

Xox mydeil B coOOMparoIeit InH3e.

XoJ JIydeu B paCCeUBAIOIIECH JIMH3E.

[Tonydenue nzo0paxeHU ¢ MOMOIIIBIO JIUH3.

[Ipunuun aeiictBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOMA.

10. Mopensb rimasa.

11. Paznoxkenue 6emoro cBeTa B CIEKTP.

12. [Tonmy4yenue 6enoro cBeTa Mpu CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBanue 3aBUCHMOCTH YyTJIa OTPA)XKEHHSI CBETOBOTO Jiydya OT yrIja
naJICHUs.
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2. W3yyeHue xapakTepucTHK N300pakeHUs MIPEeIMETa B IUIOCKOM 3€pKaie.
WccnegoBanue 3aBUCUMOCTH yTiia MPEIOMIICHHS CBETOBOTO Jiyya OT yria
naJeHusl Ha TPAHULE «BO3AYX—CTEKIIO».

4. TlonmyueHue U300pakeHUI C TOMOIIBIO COOMPAIOIEH JTUH3BI.
Omnpenenenue (HOKYCHOIO PacCTOSHUS M ONTHYECKON CHIIBI COOMparoiei
JIMH3BI.

6. OmbITHI MO Pa3JI0KEHUIO OEIOT0 CBETA B CIIEKTP.

7. OnbITEl O BOCHPHUATHIO LIBETA MPEAMETOB IPH UX HAONIOJACHUM 4Yepes3
[[BETOBBIC (PUIIBTPHIL.



KBanToBbI€ siBJICHMS.

Omneitel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanue v noromieHue ceeta aroMmoM. KBauTel. JInHeuaThie CIEKTPHI.

PannoaktuBHOCTh. Alnbda, Oeta- U ramma-uznydeHus. CTpOeHHE aTOMHOTO
saapa. Hyknonnas wmogxens aromHoro sngpa. HM3zoromsl.  PamnoakThBHBIE
npeBpaueHus. [lepron monypacmana aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHBI COXPAaHEHMS 3apsiAOBOIO M MAacCOBOTO YHCEIL.
DHeprus CBsI3M aTOMHBIX sjep. CBs3b Macchl W dHepruu. Peakiuu cuHTE3a U
nenenus saaep. Ucrounuku sneprun CosHIla U 3BE3I.

SnepHas sHepretuka. JleMCTBUS DPAgMOAKTUBHBIX W3JyYEHUW HA JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHoekTpbl U3JIy4eHUS U MOTJIONICHHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CmekTp Boaopoa.

4. HaGmonenue TpekoB B kamepe Buibcona.

5. PabGota cuéTunka HOHU3HPYIOLIUX U3ITYUYEHUH.

6. Peructpanus u3nydeHus: IPUPOTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HaGmroneHue CIUIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYCHHUS.

2. HccrnenoBanune TPEKOB: M3MEPEHHE SHEPTHM YACTUIBI 110 TOPMO3HOMY

nyTH (1o gpororpadusam).

3. U3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPHUTEIBLHO-00001IAOIN A MOTYJIb.

[ToBTOpHTENHEHO-00001IAIOIINI MOTYJIb MPEAHA3HAYEH IS CUCTeMaTH3allun
U 0000IIeHUs  MPEIMETHOTO  COJCPKaHUS M ONbITa  JEATEIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUH BCEro Kypca (PU3MKH, a TaKkKe IJIA MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke i oO0ydaromuxcs,
BBIOPABIIIKUX ATOT yUEOHBIN MpeMeET.

[Ipy n3ydyeHUM JAHHOTO MOXYJSL PEaJU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIBI
NEATeIbHOCTH, HA OCHOBE KOTOPBIX 00€CTIeYMBAETCS JOCTHKEHUE MPEIMETHBIX U
METAMpeJMETHBIX  IUIAHUPYEMBIX  pE3yJabTaTOB  OOydeHus, (HopMupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SIBIICHUA TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUAMH OOBACHSATH (pU3myeckue
SBJICHUSI, TPUMEHSS TMOJy4YeHHBbIC 3HAHMs, penaTh 3aJadyd, B TOM YHCIIE
KAue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IprHUMNIMATBEHO AEATEIBHOCTHBIA XapaKTEP IAHHOTO pa3jena peain3yercs
32 C4y€T TOro, 4YTO OOy4YaroIIMecs BBIMOIHSIIOT 3aJaHusd, B KOTOPHIX UM
npeaiaraeTcs:



HA OCHOBE TIOJIYYEHHBIX 3HAHUM pacro3HaBaThb M HAYyYHO OOBACHSITH
dbu3ryuecKue SBJICHUS B OKPY’KAIOIIEH MPUPO/IEe U TOBCEAHEBHOM JKU3HU;

UCII0JIb30BaTh HAYUHbIE METO/bI UCCIAEAOBAHUS (PU3NUECKUX SBICHUN, B TOM
Yyucye AJisl IPOBEPKU TUIOTE3 U MOTYUECHHS] TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HAanOOJIee BaXKHBIX JIOCTHKCHUI COBPEMEHHBIX
TE€XHOJIOTU, HAPUMEP, MTPAKTUYECKOTO UCHOJIb30BAHUS PA3IUYHBIX UCTOYHUKOB
SHEPruu Ha OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIuu.

Kaxngas w3 Tem JaHHOTO MOAYJS BKIIOYAET SKCIEPUMEHTATBHOE
uccienoBanne 0000mIaroero xapakrepa. Moayib 3aBeplIiacTcsi MPOBEICHUEM
JMAarHOCTUYECKOM U OLIEHOYHOM paboThI 32 KypC OCHOBHOT'O 00IIero 00pa3oBaHusl.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3ydenune ¢u3uKu HA YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAIPABJICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX

pe3yiabTaTOB.

B pesynbTare uzyueHus Gu3MKu Ha ypOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs

y oOydarorerocss OyayT copMUpPOBaHBI CICIYIONTNE JTUIHOCTHBIE PE3yJIbTATHI B

YacTu:

1) MaTpMoOTHYE€CKOr0 BOCIIMTAHUSA:

* - [IPOSIBJICHUE UHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
(bu3HYECKON HayKH;

e - [IEHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(U3UKOB;

e 2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

e - TOTOBHOCTb K aKTUBHOMY YUYacCTHIO B O0CYKJIEHUH OOIIECTBEHHO 3HAUUMbBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

e - OCO3HAaHHE BAXHOCTU MOPAIBHO-3TUYECKUX MPHUHIIUIIOB B JIESITEIbHOCTH
YUEHOTO;

e 3)3CTEeTUYeCKOro BOCIIMTAHMSA:

e - BOCHPHUATHE 3CTETHMUYECKUX KAYECTB (PU3NYECKON HayKH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

* 4) HIEHHOCTH HAYYHOT'O IMO3HAHUA:

e - OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKHM KaK MOIIHOTO HHCTPyMEHTa
[I03HAHHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOI'MM, BaXKHEUILEH COCTaBIIAIOLICH
KYJbTYPBI;

e - pa3BUTHE HAy4YHOUM JOOO3HATEILHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKON
NeSITENIbHOCTH;

e 5) (¢opmMupoBaHusi  KYJbTYpPbl 3A0pPOBbSI M  3MOLHMOHAJBLHOIO
0J1aronoJry4ms:

e - OCO3HaHUE LIEHHOCTH Oe30macHoro ooOpas3a JKHW3HM B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TPAaBWJI OE30MaCHOTO TIOBEICHHS Ha
TpaHCIIOpPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 000pYy/IOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

e - chopMHpPOBAHHOCTh HaBbIKa pedieKCUH, IPU3HAHUWE CBOEro IpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYTroro YeIOBEKa,;

e 6) TPYAOBOr0 BOCIIUTAHUSA:

e - AaKTUBHOE Yy4yacTHM€ B pEHICHUH NPAKTUYECKUX 3a1ady (B paMKax CEMbH,
oOpa3oBaTeIbHONM  OpraHM3allid, ToOpoja, Kpas) TEXHOJOTUYECKOH U



COITMAJILHON HAIpPaBJIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE W (PU3MUESCKUX
3HAHUM;

e - UHTEPEC K MPAKTUYECKOMY M3YUCHHIO MPOdeCcCHil, CBI3aHHBIX C (PUBUKOM;

e 7)3K0JOrM4eCKOro BOCIIMTAHUS:

e - OpHCHTAIUMSA HAa NMPUMEHEHHE (PU3MUECKUX 3HAHUK JUIS PEIICHHUS 3a1ad B
o0JlacTH OKpY’Kalolllel Cpeapl, IUIAHUPOBAHUS IIOCTYNKOB W OICHKH HUX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPeIbl;

e - OCO3HAHUE TJIO0AJTBHOTO XapaKTepa KOJOTMYECKUX MPOOJIeM M MyTed uX

pELICHUS;

e 8) aganTanuum K M3MEHSIIOIIUMCH YCJOBHSIM COLMAJIBLHON W NPHUPOIHOH
cpeabl:

e - MOTPEOHOCTH BO B3aMMOJECUCTBUMU TIPU BBITIOJHEHUU MCCIIEAOBaHUN U
MPOEKTOB (DU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
JIPYyTUX;

e - TIIOBBIICHWE YPOBHS CBOEM KOMIIETEHTHOCTM 4Ye€pe3 NPAKTUYECKYIO
JEATENIbHOCTD;

e - MOTPEOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4yucie (HOPMYITUPOBAThH
UJICH, TIOHATHS, TUTIOTE3BI O (PU3UIECKUX 0OBEKTAX U SIBICHUSIX;

e - OCO3HaHHE JePHUIIUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00JIaCTH
bu3uKy;

e - IUIAHMPOBAaHUE CBOCTO Pa3BUTHSA B MPUOOPETCHUU HOBBIX (DH3UUCCKUX
3HAHUI;

e - CTpPEMJICHUE aHAJM3UPOBATH U BBISIBIIATH B3aUMOCBSI3H MIPUPOIBI, 0OIIECTBA U
HPKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (U3HUECKUX 3HAHUM;

e - OIICHKAa CBOMUX JIEUCTBUM C YYETOM BIMSHUS HAa OKPY’KAIOIIYIO CpELNy,
BO3MOYKHBIX TJIOOQIBHBIX TIOCEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUS TporpaMMmbl M0 (U3WKE HAa YpPOBHE OCHOBHOTO
oOmero odpa3oBanus y oOyyvarorierocs 0yayT chopMHpOBaHb MeTaNpeAMeTHbIe
Pe3yJabTaThl, BKIIOYAIOIINE MTO3HABATEIIbHBIC YHUBEPCAIbHbBIC YUCOHBIC HCHCTBUS,
KOMMYHHUKATHBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  pEryJISTHBHBIC
YHHUBEpCaJIbHBIC yUdeOHBIC JICHCTBHSI.

Ilo3HaBaTe/IbHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

Bba3oBble Jiornueckue AeiicTBUA:
e BBIBIATh UM XapaKTEPU30BaTh CYIIECTBEHHbIE IIPU3HAKU OOBEKTOB
(s1BEHMIN);



YCTaHaBIMBATh CYLIECTBEHHbIN NMPU3HAK KJIACCU(PUKALUN, OCHOBAHUS IS
000011IeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHUBOPEUHS B paCCMaTpPUBAEMbIX (paKTax,
JAHHBIX U HAOIOICHUAX, OTHOCAIINXCSA K (PU3UUECKUM SIBIICHUSM;
BBISIBJISITH  ITPUYMHHO-CJIEICTBEHHBIE CBSI3M NPU H3YyUYEHUU (PUIUUECKUX
SIBIICHUI ¥ MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIONH30BAHUEM JIEAYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEJIMYUH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pemieHus yueOHOW —Qu3udecKkon
3aau (CpaBHEHHE HECKOJIbKMX BapMaHTOB pEIICHHUs, BHIOOp HaumbOosee
MIOJTXOJISIIIETO C YYETOM CaMOCTOSITEIPHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble uccienoBarebCKue 1eCTBUA:

WCIIOJIB30BATh BOMIPOCHI KaK UCCIIE0BATEIIbCKUN HHCTPYMEHT TTO3HAHMS,
MIPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OIIBIT, HECJIOKHBIN
bu3HUecKuil IKCIEPUMEHT, HEOOJIBIIOE HUCCIEAOBaHHE (PU3UUYECKOTO
SIBIICHUS;

OIICHMBAaTh Ha TMPUMEHUMOCTh ¥  JOCTOBEPHOCTh HH(OPMAIIHIO,
TIOJTYYCHHYIO B XOJI€ CCIICIOBAHUS MU SKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYITHPOBATH 0OOOIICHHS W BBHIBOJBI MO pe3yIbTaTamM
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHS,

IIPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIee pa3BHTHE  (DHU3NICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKEHHS 00 X Pa3BUTHU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanmueii:

IPUMEHATh Pa3jIMyYHble METO/bI, MHCTPYMEHTBI U 3aIpOChl IIPU MOUCKE U
orOope MHGOPMAIMK WIM JAHHBIX C YYETOM MPEIIOKEHHON ydeOHOU
dbu3nYecKoil 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHbIX BUJOB U (JOPM IpeICTaBICHMS;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMaJbHYI (OpMYy HpEICTaBICHUS
uHoOpMalMl W WUIIOCTPUPOBATh pelIaeMble 3aJadd  HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU TpadUKoi U X KOMOMHALIUAMHU.

KoMMyHUKATHBHbIE YHUBEpPCAJIbHbIE YYeOHbIE 1eliCTBUS:

B XOJIC OOCYXICHHUS Y4eOHOro MarepHuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMbI U
BBICKA3bIBaTh HJCH, HAIICIICHHBIE Ha PEIICHWE 3aJadd W TMOAJACpKaHUE
0J1arokeaTeIbHOCTH OOIICHUS,

COTIOCTABJISATh CBOW CYXXICHHS C CYXICHHSIMH JIPYTHMX YYaCTHHKOB
Jauanora, OOHapyKUBATh Pa3InIUe M CXOACTBO IMO3HIIHH;



BBIPAXKaTh CBOKO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJIUYHO MPEICTABIATh PE3YIbTaThl BBIMOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MMOHMUMAaTh W  HCHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHOHOM U
WHIUBUIYAIbHOW palbOThl TpPU PEIICHUH KOHKPETHOW (u3mdeckoin
poOJIeMBI;

MPUHUMATh 1IEJIM COBMECTHOM AEATEIIbHOCTH, OPTaHU30BBIBATH JICUCTBUS
no e€ JOCTHXKEHHMIO: pacHpelesTh pPOJu, OOCYXIaTh Ipolecchl U
pe3yNbTaThl COBMECTHOM paboThl, 00001I1aTh MHCHHSI HECKOJIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsI KAYECTBEHHOTO PE3yJibTara o
CBOEMY HAINPABJICHUIO M KOOPJIWHHPYS CBOM JEUCTBUS C JAPYrUMU
YJIEHAMU KOMAaH/Ibl;

OIICHMBAaTh KA4YECTBO CBOEro BKJIaJia B OOIIUA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSTENIEHO CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranusanus:

BBISBIISATH TIPOOJIEMBI B JKM3HEHHBIX M YUYCOHBIX CHUTYyaIUAX, TPCOYIOIMINX
TUTSI perieHusT (GPU3UIECKUX 3HAHUM;

OPUCHTHUPOBATHCS B  PA3IUYHBIX TOJAXOJAX TMPUHATHS  pEIICHUN
(MHIUBHUAyaJIbHOE, TPHUHATHE pEIICHUS B TPYIINe, MPUHITHE PEIICHUMA
TPYIIION);

CaMOCTOSITEIIEHO COCTAaBJIATh aJITOPUTM PEIICHUS (DU3UICCKOMN 3a/1auu WU
IUTaHa HMCCIEAOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOHOCTEH, apryMEHTUPOBATh IIPEIjIaraéMbie BApUAHTHI PEIICHUMH;
JieNiaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYAIlMU U MpeJiarath miaH €€ U3MEHEHUS;
OOBSICHATh  MPUYUHBI  JTIOCTHXKEHUSI  (HEIOCTUKEHHUS) PE3yJbTaTOB
NeSITeTLHOCTH, JaBaTh OIICHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B JCSATEIBHOCTH (B TOM 4YHCII€ B XOJ| BBIOJTHEHUS
(GU3UYECKOrO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBIIUXCS CUTYyallud, YCTAHOBJICHHBIX OIIHUOOK,
BO3HUKIINX TPYAHOCTEW;

OIIEHUBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUSIM;

CTaBUTH ce0d Ha MECTO JIPYroro YeJOBEeKa B XOJ€ CHopa WM AUCKYCCUU
Ha Hay4YHYIO TeMY, TIOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JAPYTroro;
MpU3HABaTh CBOE MPABO HAa OMIMOKY MpHU pelieHu: GU3NYECKUX 3a]a4 Uin
B YTBEPKJEHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTroOro.



INPEAMETHBIE PE3YJIBTATDBI

K xoHily o0yuenust B 9 kiacce npeMeTHbIE Pe3yabTaThl HA 0230BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIONb30BaTh TMOHSATHS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TpaeKTOpHUsl, OTHOCUTEIHLHOCTh MEXaHWYECKOTO NBMXEHUSA, Achopmalius
(ympyrasi, mjgacThuyeckasi), TpPEHUE, IEHTPOCTPEMHUTEIHHOE YCKOpPEHHUE,
HEBECOMOCTh M TEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
IEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKHE KOJeOaHus U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPA3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IIKajia JIEKTPOMArHUTHBIX BOJIH, CBET, OJIU30PYKOCTh U JalbHO30PKOCTb,
CIIEKTPbI UCITYCKAHUSI U TOTJIOUIEHUs, alb(da, OeTa- U raMma-u3ydeHus,
W30TOIIbI, SIZIEpHAsi SHEPTeTUKA;

paznuyaTh SBJICHUS (pPaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
naJieHue TeJl, pPABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE
TeJ, PEaKTUBHOE JBUKEHUE, KOJeOaTeIbHOE JBHXKEHHUE (3aTyXarollue u
BBIHYKJICHHBIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBUKCHUE, OTPAKECHUE
3ByKa, NPSIMOJMHENHOE paclpOCTPAaHEHHUE, OTPAKECHHE U MPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3iioKeHHe OeJIoro CBeTa B
CIIEKTP U  CIOXXEHUE CIEKTPAJIbHBIX I[BETOB, JIUCIEPCHUS CBETA,
€CTECTBEHHasl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JUHEWYATOIrO CIEKTpa
W3JIyYEHUs) 10 ONMHUCAHUIO0 UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKHUX  SBJICHUM B
OKpy>XaroleM MHupe (B TOM YHCIEe (PU3HYECKUE SIBJICHUS B MPUPO/IE:
MPUINBBI U OTJIUBBI, ABUXKEHUE Tu1aHEeT COJIHEUHOU CUCTEMBI, PEaKTUBHOE
JIBW)KCHUE JKUBBIX OpPraHU3MOB, BOCHPHITUE 3BYKOB IKHBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, IyHAMH, 03XO, LBETa TE,
ONTUYECKHUE SBJICHUS] B TPHUPOJE, OUOJIOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(UOIECTOBOTO W PEHTTEHOBCKOTO W3IyYCHHH, €CTECTBEHHBIN
PaIOaKTUBHBIN (HOH, KOCMUYECKHE Jy4Yd, PAJAMOAKTHBHOE H3IyYCHUE
NPUPOJIHBIX MHUHEpAJOB, [IEWCTBUE PAAUOAKTUBHBIX W3JIYyYEHUU Ha
OpraHu3M 4eJIOBEKa), MPU 3TOM IEPEBOJUTH MPAKTHYECKYIO 3ajadyy B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUECKUX
SIBJICHUIM;

OMHCHIBATh U3YYCHHBIE CBOMCTBA TeN U (U3UUECKUE SBICHUS, UCIIONIB3YS
¢dbu3nyecknue BeNUYUHBI (CpelHSAsI W MIHOBEHHAs CKOPOCTb Teja MpH
HEPAaBHOMEPHOM JIBIKCHHH, YCKOpPEHHE, TepeMeIleHHe, MyTh, YIJIoBas
CKOpPOCTh, CHJIa TPEHHS, CHUJIa YNPYrOoCTH, CUJa TKECTH, YCKOpPEHUE



CBOOOJHOrO TMaJeHHs, BEC Tejla, HUMIYJbC Tela, WMILYJIbC CHJIBI,
MEXaHW4YecKass pabdoTa M MOIIHOCTb, IOTEHUUAIbHAas HHEPrUs Tena,
NOAHATOTO HAJ MOBEPXHOCTHIO 3EMJIM, ITOTEHUHUAJIbHAS JSHEPIrUsl CKATOU
NPYKWHBI, KHUHETUYECKAs] DJHEpPrus, IIOJHAS MEXAHUYECKass DJHEprus,
NEPUOJ U YacToTa KOJIEOAHUH, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, ITOKA3aTellb IPEJIOMIICHUS CPEABI), TP OMUCAaHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUH CMBICT MCIOJIb3YEMbIX BEIUYMH,
0003HaUeHNA W eAUHMIBI (PU3UYECKUX BEJIWYUH, HAXOAHUTH (DOPMYIIBI,
CBA3BIBAIOIIME JAHHYI (PU3NYECKYIO BEIMYHMHY C JAPYTHMMH BEIUYMHAMM,
CTPOUTH IpaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIMYUH;
XapakTepu3oBaTb CBOMCTBa Tell, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJb3Yys 3aKOH COXPaHEHHWs JHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
INPUHLHAIN CYNEPHO3ULINUA CHWJI, NPUHUMII OTHOCHUTEIBHOCTH | 'amwmies,
3aKkOHbl HBIOTOHA, 3aKOH COXPAaHEHUs HMITYJIbCA, 3aKOHBI OTPAKECHUS H
IIPEJIOMJIEHHS CBETA, 3aKOHBI COXPAHEHM 3apsJ0BOTO U MacCOBOI'0 YHCEI
OpU SJEPHBIX PEAKIUSAX, IPU ITOM JaBaTh CIOBECHYI (POPMYJIHUPOBKY
3aKOHA W 3aIIMCHIBATh €70 MaTEMATHYECKOE BBIPAKEHUE;

OOBACHATh (PU3MYECKHE NPOLECCHl U CBOMCTBAa T€J, B TOM 4YHCIIE U B
KOHTEKCTE CUTYyallMi IPAKTUKO OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHUE U3 2—3 JTOTHYECKUX
IaroB ¢ omnopod Ha 2—-3 U3y4YEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHU,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3amadd  (omMparolmuyecs Ha cucreMy u3 23
ypaBHEHHUI), UCTIONB3Ysl 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HAa OCHOBE aHaIW3a YCJIOBUSA 3aJa4d 3alUChIBATh KPaTKOe
yCJIOBHE, BBISBIIATh HEJOCTAIONIME WJIM M30BITOYHBIE JaHHbIE, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PEILIECHUsS, TPOBOJIUTh PACUETHI U
OLICHUBATh PEAJIUCTUYHOCTh TMOJYUYEHHOTO 3HAYCHHUA (PUIUUECKOU
BEJINYVHBIL;

pacrno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXXHO PpELIUTh IMpPU MOMOUIU
(GU3MYECKUX METOAOB, HCIOIb3Ysl OMHCAHUE HCCIIEJOBAaHUSA, BBIACIATH
IIPOBEPSEMOE  IPEAIOJNIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJCHNs  WCCIEIOBaHMs, Je€JaTbh  BBIBOABL, HHTEPIPETUPOBATH
pe3yJIbTaThl HA0JIIOIEHUH U OIIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIOAECHHIO (U3UYECKUX SBJICHUM WIIU
(¢u3MUecKuX CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HproToHa, 3akoHa
COXpAHEHUsl SHEPIruH, 3aBUCUMOCTh NEPHOJA KOJIEOAHHM NPy KMHHOTO
MasATHUKA OT MacChl Ipy3a U JKECTKOCTU IIPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATY1bl MaJIbIX KOJIEOAHUM, MPSIMOJIMHENHOE PACIIPOCTPAHEHHUE CBETA,



pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUYEHUE CBOMCTB M300paKeHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pakKeHWsI IpeaMeTa B coOuparoiien
JMH3€, HAOJIOJEHUE CIUIOIIHBIX W JMHEHYaThIX CHEKTPOB M3IIyUYEHUS):
CaMOCTOATENIbHO ~ COOMpaTh YCTaHOBKY M3 H30BITOYHOrO Habopa
o0Opy/sOBaHus, ONUCBIBATH XOJ  OMNbITAa U €ro  pe3yJbTaThl,
(opMyIUpOBaTH BBIBOJIBI;

NPOBOJNUTH TP HEOOXOJAUMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaesis
CpenHee 3HayeHue u3MepseMoll BeauuuHbl ((POKYyCHOE paccTosiHuE
coOuparomeld JTUH3bI), OOOCHOBBIBATH BBIOOpP CHOCO0a H3MEpPEHUs
(M3MEpUTENBHOTO MPUOOpa);

IPOBOJUTh MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIONb30BAaHUEM TIPSMBIX HW3MEpPEHUH (3aBUCUMOCTh MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBJKEHHHM O€3 HayaJdbHOM CKOpPOCTH, Mepuoaa
KoJIe0aHUIl MaTeMaTHYEeCKOr0o MasTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)kK€HUsl CBeTa OT yrIja MaJeHus W yria MpeloMJIeHHs OT YIia
NaJCHNsA): IUJIAHUPOBATh HCCIEIOBAHUE, CaMOCTOSTENIBHO COOUpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
¢usnyecKkux BEIMYMH B BUAE TaONMI ¥ TpadUKOB, NEiaTh BBIBOJBI IO
pe3yJsibTaTaM HCCle0BaHNUs;

IPOBOJNUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIUYUH (CperHss
CKOPOCTb M YCKOpPEHHME Tella MpU PaBHOYCKOPEHHOM JIBUXEHUH,
YCKOpPEHHE CBOOOJIHOIO MaJeHUsl, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBXEHUS, MEXaHW4eckas padoTa M MOILIHOCTb, 4YacTOTa M
nepuoa  KojeOaHWM MaTeMaTHYecKoro W MPYKMHHOTO MAasTHUKOB,
ONTHYECKass Ccwia coOuparolied JMH3bL, PaJUOAKTUBHBIA  (OH):
IUTAaHUPOBATh M3MEPEHUs, COOMpPATh SKCHEPUMEHTANbHYIO YCTAHOBKY U
BBITIOJHATh U3MEPEHUS, CIETys MPEII0KEHHOW MHCTPYKIIUH, BBIYUCIATD
3HaYEHHUE BEJIMYMHBI U aHAJTU3UPOBATH MOIYUCHHBIE PE3YJIbTAThl C yUETOM
3aJJaHHOU MOTPEIIHOCTH U3MEPEHU;

co0roAaTh NMpaBuiIa TEXHUKU O€30MacHOCTH IpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM,;

pa3nuyaTh OCHOBHBIE TPU3HAKK W3YYEHHBIX (PUINYECKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPIOE TENO, TOYCUHBIH HCTOYHUK
CBeTa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJENIb aTroMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTepu30BaTh MPUHIUMBl JCWCTBUA HW3YYCHHBIX NPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMHCAHUA (B TOM YHCIHE:
CHHUJIOMETp, JATYMKHU IOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MEepHUcKol, ¢oTroanmnapar, ONTHYECKHE CBETOBOJIBI,



CHEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HCHONB3YS 3HAHHUS O
CBOWCTBaX (U3MYECKUX SBJICHHUA U HEoOXomuMmble (hU3HUECKHE
3aKOHOMEPHOCTH;

WCIIOJIB30BATh CXEMBI U CXEMATUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPONCTB, M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTHUYECKUX TMPOIECCOB
IpU pPEHICHUHM YyYeOHO-TIPAKTHUECKUX 3a/ad, ONTHYECKUE CXEMBI IS
MIOCTPOCHUS N300paKEHH B MJIOCKOM 3epKajie U COOUparomiei TuH3e;
NPUBOAUTH  TNpUMEpPHl  (HAXOIWUTh  WH(OpMAIMIO 0  TIpHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3WYECKUX 3HAHUNW B TOBCEIHEBHOUN
KU3HU JIJ1s1 obecrieueHust 0€30MacHOCTH Mpu oOparieHnu ¢ npudbopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHCHUS 3JI0POBbS U COOIIOACHHS
HOPM 2KOJIOTUYECKOTO TOBEICHHSI B OKPY KaIOIIEH cpejie;

OCYIIECTBIATh TMOWUCK HWHGOpMAMK  (U3UIECKOTO COACpPKAHUSI B
HuTepHeTe, caMoCTOSATENbHO (HOPMYIHPYs TTOUCKOBBINA 3aMpOC, HAXOAUTh
MyTH OINpPEACNICHUs IOCTOBEPHOCTH MOJIYyYSCHHOM MHPOpPMAIIUU Ha OCHOBE
UMEIOIINXCS 3HAHUN U IOTIOJTHUTEIbHBIX UCTOYHUKOB;

WCIIOJIB30BAaTh NP BBITIOJIHCHUH YUEOHBIX 3aJaHUN HAyYIHO-TIOMYJISIPHYIO
JTUTEPATypy (PU3AUECKOTO  CONCp)KaHWs, CHPABOYHBIE MaTepPHUAIbI,
pecypchl cetu HTEpHET, BiaieTh NpuéMaMu KOHCTIEKTUPOBAHUSI TEKCTA,
npeoOpazoBaHust HHGOPMAITUU M3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co371aBaTh COOCTBEHHBIC NMUCHMCHHBIC W YCTHBIC COOOIICHHS Ha OCHOBE
uHOpPMAIIMU W3 HECKOJIBKMX HMCTOYHUKOB (PU3UUYECKOTO COJEp KaHMS,
myOJIUYIHO TPEICTABIISATh PE3YyIbTAaThl IPOSKTHON HIIA MCCIICIOBATEIHCKON
NEeSTENbHOCTH, TPU OTOM TPAMOTHO  HCIIOJIB30BaTh  M3yUYCHHBIN
NOHATUWHBIA ammapar HW3y4aeMoro pasfena (pU3uKd W COMPOBOXKAATH
BBICTYIUIEHUE TIpe3eHTaled ¢ y4ETOM OCOOCHHOCTEH ayJuTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

9 KUIIACC
KosaunuyectBo 4yacos
Ne HaunmenoBanue pa3aenoB DJIeKTpOHHbIe (LM (ppOBbIE)
Konrpoabnsie | IlpakTnyeckue
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PeCypcChl
padoThI padoThI

Pa3zgea 1. Mexannueckue iBJICHUA

MexaHnuueckoe JBMKECHUE

1.1 10 1 https://m.edsoo.ru/T8LSV2H4Q

U CII0COOBI €ro OMUCAHUSA

1.2 BzaumoperictBue Ten 20 1 3 https://m.edsoo.ru/B2A2F6]70
1.3 3aKOHBI COXpaHEHUs 10 3 https://m.edsoo.ru/TOI6K2G3M
Uroro no pazaeny 40

Pa3gen 2. Mexann4deckue KOJIe0aHUA U BOJTHBI

2.1 Mexannueckne KoJIeOaHns 7 3 https://m.edsoo.ru/R914YOM6Z
M .
2.2 CXAHMHACCIUE BOHAT 8 1 3 https://m.edsoo.ru/I9KSUINEM
3ByK https://m.edsoo.rw/I9KsU LR
Hroro no pazaeny 15

Pasjnen 3. DieKTpoMarHuTHOE MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI

DJIEKTPOMArHuTHOE MOJIE U
3.1 6 2 https://m.edsoo.ru/E309B17Z2L
3JICKTPOMATrHUTHBIC BOJTHBI
Hroro no pazaeny 6
Pa3nen 4. CBeToBbIe IBJICHUSA
3aKOHBI PaCIIPOCTPAHEHUS
4.1 pactipoctp 6 2 https://m.edsoo.ru/F3GOV6H2Q

CB€Ta

4.2 JIMH3EI 1 OITUYECKHUE 6 3 https://m.edsoo.ru/Z8D1B7TO0V



https://m.edsoo.ru/T8L5V2H4Q
https://m.edsoo.ru/B2A2F6J7O
https://m.edsoo.ru/T0I6K2G3M
https://m.edsoo.ru/R9I4Y0M6Z
https://m.edsoo.ru/I9K8U1N8M
https://m.edsoo.ru/E3O9B1Z2L
https://m.edsoo.ru/F3G0V6H2Q
https://m.edsoo.ru/Z8D1B7T0V

npuOOpbI

Paznoxxenune Oemoro ceera

4.3 3 2 https://m.eds00.ru/Z9X0C2NOL
B CIIEKTP
Uroro no pazaeny 15
Pa3nen 5. KBanToBble ABJIEHUA
Ucnyckanne n
5.1 IIOTJIOIIIEHHE CBETA 4 1 https://m.edsoo.ru/R6V4J7V8S
aTOMOM
5.2 Ctpoenue aTOMHOTO sijipa 1 https://m.edsoo.ru/L3EQT6R2Q
53 SnepHbie peakuuu 1 https://m.edso0.rui/Q4D3Z0R7M
Hroro no pazaeny 17
Pa3nen 6. IloBTopuTe1bHO-00001IaK0IIHIT MOAYJT
[ToBTOpeHue u 06061IeHNE
6.1 coaepkaHus Kypca 9 2 https://m.edso0.ru/O7S0Z6M3I
busuku 3a 7-9 knacc
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO
1 102 27

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/Z9X0C2N0L
https://m.edsoo.ru/R6V4J7V8S
https://m.edsoo.ru/L3E0T6R2Q
https://m.edsoo.ru/Q4D3Z0R7M
https://m.edsoo.ru/O7S0Z6M3I

IHOYPOYHOE IIVTAHUPOBAHUE

9 KIIACC
KosmnuecTBo yacos
Ne Hara DJIeKTPOHHbBIE N (ppoBbIE
n/n Tewa ypoxa Bcero Kontpoabvie | Ipaxririeckie u3yueHusi | o0pa3oBaTeIbHbIE pecypchl
padoTsbI padoThI
MexaHnnueckoe JBHKEHUE.
1 MatepHasHas 10K 1 09.09.2026 https://m.edsoo.ru/FAG6CIM7F
Cucmema omcuema.
2 Omnocumensnocms 1 C.P. https://m.edsoo.ru/NSCOFSFSFE
MEXAHUUECKO20 OBUICEHUS
3 Pasnonepnoe npavouneiroe 1 C.P. https://m.edsoo.ru/Y4X4H7N6C
O08UdICEHUE
HepaBHomepHoOe
MPSIMOJIMHEHHOE JIBFDKCHUE.
4 CI;CHH;M T MIHOBCHHAS 1 09.09.2026 https://m.edsoo.ru/VOU7B4D1Z
CKOPOCTh
Ipamonunennoe
5 PABHOYCKOPEHHOE OB8UNCEHUE. 1 C.P. https://m.edsoo.ru/JOP6I2ROH
Yckopenue
Ckopocmb NpAMOIUHEUHO20
6 PABHOYCKOPEHHO20 OBUNCEHUSL. 1 C.P. https://m.edsoo.ru/M9E114SSN
I'pagux cxopocmu
JlaGopaTopHas pabota
"OnpeneneHue yCKOpeHus Tena
7 IIPY PAaBHOYCKOPEHHOM ) 1 1 16.09.2026 https://m.edsoo.ru/O0P8S4C1]J
JBUKCHHUH 10 HAKIIOHHON
IJI0CKOCTH"



https://m.edsoo.ru/F4G6C1M7F
https://m.edsoo.ru/N5C9F5F5F
https://m.edsoo.ru/Y4X4H7N6C
https://m.edsoo.ru/V9U7B4D1Z
https://m.edsoo.ru/J0P6I2R0H
https://m.edsoo.ru/M9E1I4S5N
https://m.edsoo.ru/O0P8S4C1J

C80600H0€e nadenue meil.

mpenust cKovocenus"

3 C.P. https://m.eds00.ru/J9Y372J1G
Onvimul 'anunes
Pasnomepnoe osusicenue no

it 0

9 orpyiciioc. Fieptoc i C.P. https://m.edsoo.ru/R8SK1UIL4L
yacmoma obpaweHus.
Jlunetinas u yenosas ckopocmu

10 Hentpoctpemirenbiioe https://m.edsoo.ru/A8OIK INOU
yCKOpEHHue 23.09.2026
11 i Hi :

11 CPLIL SATON Hblomond C.P. https://m_edsoo.r/H6G2ITNAR
Bexmop cunwt
B 1 Hi )

12 mopou faKOH bromora C.P. https://m.eds00.ru/F8STNI1TS5N
Pasnooeiicmeyrowas cuna
T i H .

13 PETHH SAROM HBIOTOHA https://m.edsoo.ru/SSW4B2VOR
Cyneprio3unus cui 30.09.2026
P o

14 CHLETIE SACCTL TIc Aptwertenite C.P. https://m_eds00.r/X4ETSTEGC
3akonoe Hetomona

15 Cuna ynpyzocmu. 3axon I'yka C.P. https://m.edsoo.ru/WOR3BOB2E
P

16 CLLICHHE 33721 11O TeMe «CHila https://m.edsoo.ru/NINSUOH10
YIPYTOCTH» 07.10.2026
Jlabopamopuas paboma

17 «Onpedenenue sxecmrocmu C.P. https://m.edso00.ru/JOR6G3A10
NPYAHCUHDBL Y

18 Cuna mpenus C.P. https://m.eds00.ru/X7J9P9S8E
P C

19 CHICHIC Sa/at HO TeME «ta https://m.edso0.1u/Z7K6Q4V2V
TPEHUS» 14.10.2026
Jlabopamopnas paboma

20 "Onpeodenenue koagpguyuenma C.P. https://m.edsoo.ru/USB6R1V0Z



https://m.edsoo.ru/J9Y3Z2J1G
https://m.edsoo.ru/R8K1U9L4L
https://m.edsoo.ru/A8O9K1N0U
https://m.edsoo.ru/H6G2I7N4R
https://m.edsoo.ru/F8S7N1T5N
https://m.edsoo.ru/S5W4B2V0R
https://m.edsoo.ru/X4E7S7E6C
https://m.edsoo.ru/W0R3B0B2E
https://m.edsoo.ru/N1N5U0H1O
https://m.edsoo.ru/J0R6G3A1O
https://m.edsoo.ru/X7J9P9S8E
https://m.edsoo.ru/Z7K6Q4V2V
https://m.edsoo.ru/U5B6R1V0Z

21

Pewenue 3a0au no meme
"3axkonsvr Hetomona. Cuna
ynpyeocmu. Cuna mpenus"

C.P.

https://m.edsoo.ru/B6USWI9ARZ

22

Cuna TSHKeCTH U 3aKOH
BCEMHUPHOTO TATOTEHUS.
YckopeHnue cBOOOTHOTO
MaJieHus

21.10.2026

https://m.edsoo.ru/D9E4E9I27Z

23

VYpok-konughepenyusa
"J[gudceHue men 80Kpye
2pasUmMayuoHHO20 YeHmpa
(Conneunas cucmema).
L'anakmuxu"”

C.P.

https://m.edsoo.ru/T414P7P8W

24

Pewienue 3a0au no meme
"Cuna mascecmu u 3aK0H
scemupHo2o msaecomenus"

C.P.

https://m.edsoo.ru/Z7P614D6B

25

[lepBast kocmuueckas
ckopocTh. HeBecoMocTh u
neperpy3Ku

11.11.2026

https://m.eds00.ri/Q3T3V3Z0Y

26

Pasnosecue mamepuanvnou
mouxu. Abconromuo meépooe
meno. Pasnosecue meépooeo
mena ¢ 3aKpeniéHHou 0Cbio
spawjenus. Momenm cunul.
Llenmp masicecmu

C.P.

https://m.edsoo.ru/P1A7D407W

27

Pasnosecue mamepuanvroii’
mouku. Abconrtomuo meépooe
meno. Pasnosecue meépoozo
mena ¢ 3aKpenyiéHHol 0CbIO
spawjenus. Momenm cunvl.

C.P.

https://m.edsoo.ru/HOYW1S5WRT



https://m.edsoo.ru/B6U8W9A8Z
https://m.edsoo.ru/D9E4E9I2Z
https://m.edsoo.ru/T4I4P7P8W
https://m.edsoo.ru/Z7P6I4D6B
https://m.edsoo.ru/Q3T3V3Z0Y
https://m.edsoo.ru/P1A7D4O7W
https://m.edsoo.ru/H9W1S5W8T

Llenmp msascecmu

Pemenue 3aga4d mo teme

28 "MOMEHT ¢ .Le https://m.eds00.1u/B8T6J2J6K
MH:I: wibl. Lentp 18.11.2026 s://m.edsoo.ru,
TSKECTH
Iloocomoska Kk KOHMPOALHOU
3]
29 l,?,a ome no mee C.P. https://m.edsoo.ru/I5X6B0OB11
'Mexanuueckoe ogusicenue.
Bzaumooeticmeue men"
Konmponvnas paboma no
"M
30 mene exdrireckoe . C.P. https://m.edsoo.ru/W1V8P6V3B
osudcerue. Bzaumooeiticmeue
men"
Nmnynbe Tena. UMyabe CHiibl.
3aKkoH co e ca.
31 AKOH COXpAHCHHA HMITyIbea https://m.edsoo0.ru/D5U2T9J5B
VYupyroe u Heynpyroe 25.11.2026
B3aUMOJIENCTBUE
P 0
32 " culertne saoat no meme " C.P. https://m.edsoo.ru/M6H4V1Q6L
3akon coxpaneHus umMnyibea
Ypox-xongepenyus
33 "Peaxmugnoe 08uiceHue 6 C.P. https://m.edsoo.ru/N2S4U5J8T
npupooe u mexvuke"
Mexanuueckasi pabota u
34 https://m.eds00.ru/S3V3B4VIT
MOIITHOCTD 02.12.2026
Pab ,
35 A0OMA CUT6L MANCECTIH, CUTBL C.P. https://m.edsoo.ru/N6NIE3J4U
ynpy2ocmu u CUibl mpeHust
Jlabopamopnas paboma
36 «Onpedenenue pabomwi cuibl C.P. https://m.edsoo.ru/J1G1B4T2

mpeHusi NpU pasHOMEpPHOM



https://m.edsoo.ru/B8T6J2J6K
https://m.edsoo.ru/I5X6B0B1I
https://m.edsoo.ru/W1V8P6V3B
https://m.edsoo.ru/D5U2T9J5B
https://m.edsoo.ru/M6H4V1Q6L
https://m.edsoo.ru/N2S4U5J8T
https://m.edsoo.ru/S3V3B4V1T
https://m.edsoo.ru/N6N9E3J4U
https://m.edsoo.ru/J1G1B4T2Q

o8udIcenuy mena no
20PU3OHMATLHOU
NOBEPXHOCIU

CBs13b 3HEPTUM U PAOOTHI.

37 https://m.edso0.ru/C2V7B6E2I
[ToTennmanpHas SHEPTUS 09.12.2026 PE.ARLECR00.H
Kunemuuyeckas suepeus.

38 Teopema o kunemuueckou C.P. https://m.edsoo0.ru/J3T8L3D5T
SHepauu
3

39 KON COXDANERIA SHepeul 6 C.P. https://m.edso0.ru/M8VOW3W3F
Mexanuxe
JlabopaTopHas pabota

40 «/3yueHne 3aK0Ha COXpAaHEHUS 16.12.2026 https://m.edsoo.ru/M3S2Y8J1H
SHEPTUN»

Konebamenvnoe ogudicenue u

41 C.P. https://m.eds00.ru/S2N5SG8W2K
€20 XapaKkmepucmuKu
3amyxarowue konebanus.

42 Buinyowcoennvie konebanus. C.P. https://m.edsoo.ru/N3SOW1USE
Pezonanc
MaremaTuyecKkui u

43 . https://m.edsoo.ru/I9M6I4R7Z
MPYKUHHBIA MasITHUKHU 23.12.2026
VYpok-uccneoosanue
«3asucum 0

44 ?Cmb neptood C.P. https://m.edsoo.ru/Y4K3Y5P8X
KOJIeOaHULl Om dHcecmKocmu
NPYHCUHBL U MACCHL 2PY3a»

11

45 peepAfentie stepetit npt C.P. https://m.edsoo.ri/LAW6V5Y9U
MeXanuyecKux Koneoanusax
JlaGopaTopHas pabota

46 https://m.edsoo0.ru/D4T9R1FS5R
«OmnpeneneHue 4acTOThl U 30.12.2026 L



https://m.edsoo.ru/C2V7B6E2I
https://m.edsoo.ru/J3T8L3D5T
https://m.edsoo.ru/M8V0W3W3F
https://m.edsoo.ru/M3S2Y8J1H
https://m.edsoo.ru/S2N5G8W2K
https://m.edsoo.ru/N3S0W1U5E
https://m.edsoo.ru/I9M6I4R7Z
https://m.edsoo.ru/Y4K3Y5P8X
https://m.edsoo.ru/L4W6V5Y9U
https://m.edsoo.ru/D4T9R1F5R

nepuoa KojiebaHui
MPY>KUHHOTO MasTHUKa

47

Jlabopamopnas paboma
«IIposepka nesasucumocmu
nepuooa Koaebauuii epysa,
NO0BEUIeHHO20 K HUMU, OM
maccewl epy3an

C.P.

https://m.edsoo.ru/S4M71.4W3V

48

Mexanuueckue 60/Hbl.
Csoticmea mexanu4eckKux 60JH.
IIpooonvHble u nonepeunvie
60JIHbL

C.P.

https://m.edsoo.ru/B2F6X2X0R

49

VYpoxk-koHpepeHus
"MexaHUYeCKHUE BOJHBI B
TBEpAOM Teie. CelicMuyeckue
BOJIHBI"

13.01.2027

https://m.edsoo.ru/W1WOM9JOM

50

38yk. Pacnpocmpanenue u
ompasiceHue 38yKa

C.P.

https://m.edsoo.ru/A7R9U7S7Q

51

Ypok-uccneoosanue
"Habnrooenue 3asucumocmu
8blcombl 38yKa om yacmomot "

C.P.

https://m.edsoo.ru/N4Z4K9C9Y

52

I'poMKOCTB 3ByKa M BBICOTA
TOHA. AKYCTHUECKHI PE30HAHC

20.01.2027

https://m.edsoo.ru/JIR2ZM3Q3W

53

Ypok-konpepenyus
"Viempa3zeyk u uHgpazeyx 6
npupooe u mexuuxe"

C.P.

https://m.edsoo.ru/U3WIQ7R9S

54

Iloocomoska Kk KOHMPONLHOU
pabome no meme "3axonuvl
coxpanenus. Mexanuueckue
Konebanus u 60aHvL"

C.P.

https://m.edsoo.ru/F8M2Q6T5V



https://m.edsoo.ru/S4M7L4W3V
https://m.edsoo.ru/B2F6X2X0R
https://m.edsoo.ru/W1W0M9J0M
https://m.edsoo.ru/A7R9U7S7Q
https://m.edsoo.ru/N4Z4K9C9Y
https://m.edsoo.ru/J1R2M3Q3W
https://m.edsoo.ru/U3W9Q7R9S
https://m.edsoo.ru/F8M2Q6T5V

KonTponbhas pabota no teme
"3aKOHBI COXpaHEHHUS.

55 https://m.edso0o0.ru/V4G6V1F4Q
MexaHndecKkue KojieOaHus u 27.01.2027
BOJIHEI"
DnexkmpomazHummnoe noe.
56 Aexmp . C.P. https://m.eds00.1u/U6Q7S6X6F
OnexmpomacHumHwle 80JIHbL
Coori
57 GOUCTIGA SRCKMpOMACHUMILIY C.P. https://m.edsoo.rw/K7B7Z4W6C
B0JIH
Ypok-koudepennus "[lkana
AJIEKTPOMArHUTHBIX BOJIH.
58 Hcnonw3oBanue https://m.edsoo.ru/SOU6REI1C
03.02.2027 | PG00 MEARA
ANEKTPOMATrHUTHBIX BOJIH JJIsI
COTOBOH cBs13U"
Ypok-uccneoosanue "Hzyuenue
59 COOUCTIG SNERMPOMACHUMIELY C.P. https://m.edsoo.ru/T3R1ROCSI
B0JIH C NOMOUIbIO MOOUTBHO20
menegona”
Pewenue 3a0ay Ha
onpeoenenue yacmomol u
60 peoerert ! . C.P. https://m.edsoo.ru/Q2V5N7RS5J
ONIUHBL DNEKMPOMACHUMHOLUL
B0JIHbL
DneKTpoMarHuTHas nmpupo/ia
61 ceeta. CKOpPOCTh CBETA. https://m.edso0.ru/STUQF1L6Y
poeT 10.02.2027
BoitHOBEIE CBOKCTBA CBEeTa
HUcmounuxu ceema.
Ipsmonuneiinoe
62 pAMOT C.P. https://m.edso0.1u/Q8A4S9T4J

pacnpocmpanenue ceemd.
3ammenusa Connya u Jlynol



https://m.edsoo.ru/V4G6V1F4Q
https://m.edsoo.ru/U6Q7S6X6F
https://m.edsoo.ru/K7B7Z4W6C
https://m.edsoo.ru/S0U6R8I1C
https://m.edsoo.ru/T3R1R0C8I
https://m.edsoo.ru/Q2V5N7R5J
https://m.edsoo.ru/S1U0F1L6Y
https://m.edsoo.ru/Q8A4S9T4J

3axon ompadsicenus ceema.
3eprana. Pewenue 3a0au na

63 C.P. https://m.edsoo.ru/ZSA3H2U4R
npumeHeHue 3aKoHd
ompasiceHust ceema

64 Tpenomsenne caeta. akon https://m.edsoo.ru/M2H2C8U4S
MPETOMJIEHHUSI CBETA 17.02.2027
Ilonnoe enympennee
ompabsceHue ceema.

65 Hcnonvzosanue nonnozo C.P. https://m.edsoo.ru/N4S3PSEIT
BHYMPEHHEe20 OMPANHCEHUSL 8
ONMUYECKUX C8EMOB0OAX
Jlabopamopnas paboma
"Uccnedosanue 3asucumocmu

66 yena npeiomaeHust C8enoeo2o C.P. https://m.eds00.ru/S3DIN6TIT
JIyua om yena naoenusi Ha
epanuye "6o30yx-cmexno""
Ypok-koH(bepeHIHs
"Mcnonbp3oBaHuE MOJTHOTO

67 BHYTPEHHETO OTPAKEHHUS: 24.00.2007 https://m.edsoo.ru/YOT3K7BON
CBETOBO/IBI,
OIITUKOBOJIOKOHHAS CBSI3b"

68 unsor. Onmuueckas cura CP. https://m.edsoo.ru/I7VON3C6C
JIUH3bL

69 Tocmpoenue usobpasicenui 6 C.P. https://m.edsoo.ru/K6Z010T2C
JIUH3AX
JlabopaTopHas pabota

70 "Onpezeneie q)OKyCHOF? https://m.edso0.ru/I8JSC1E2F
pacCTOSIHUS U ONITUYECKOMN 03.03.2027

CHUJIBI COOMPAFOIICH JTNH3BI"



https://m.edsoo.ru/Z5A3H2U4R
https://m.edsoo.ru/M2H2C8U4S
https://m.edsoo.ru/N4S3P8E9T
https://m.edsoo.ru/S3D1N6T1T
https://m.edsoo.ru/Y0T3K7B0N
https://m.edsoo.ru/I7V0N3C6C
https://m.edsoo.ru/K6Z0I0T2C
https://m.edsoo.ru/I8J5C1E2F

Ypox-kongepenyus

71 "Onmuueckue 1un308b1e C.P. https://m.edsoo.ru/X3HII0W7U
npubopwt”
I

72 a3 RAK onmutecraz C.P. https://m.edsoo.rt/REM7QSI1A
cucmema. 3peHue
Ypok-koHpepenius "lepexTs

73 3penust. Kak coxpanutb https://m.edso0.ru/N6D1A6Z3Q

pen. P 10.03.2027 LS
3peHue
Pasnooicenue b6enozo ceema 6
. O Hi .

74 CHCRITp. *NblmoL FTelomond C.P. https://m.edso0.r/G60601HEY
Cnooicenue cnekmpanbHvix
yeemoas. [{ucnepcus ceema
Jlabopamopuas paboma
"Onvimosl no pasnoxceHuro
benozo ceema 6 cnekmp u

75 80CNpUAMUIO Y6emda C.P. https://m.edsoo.ru/R7U7B4P1K
npeomemos npu ux
Hab00eHuU Yepes Yaemosvle
Purompor”
Ypok-npaktukyM "BonHoBbIE

76 i : R https://m.eds00.ru/T21.4Z0X8T
CBOICTBa CBeTa: JUCTIEPCUS ) 17.03.2027 ps://m.edsoo.ru.
uHTephepeHus U AudpaKus
o P 0

77 noimol Peseppopoa u C.P. https://m.eds00.ru/X9G1Z811P
njiaHemapHas Mooeib amoma
11 bopa. Moo

78 ocmynamot 5opd. HL00ery C.P. https://m.edsoo.ru/A7C3CIBSV
amoma bopa
Hcnyckanue v morjoueHue

79 https://m.eds00.ru/C6Q6K4B0B
cBera aroMmoM. KBaHTHI. 24.03.2027 SO0



https://m.edsoo.ru/X3H9I0W7U
https://m.edsoo.ru/R8M7Q5I1A
https://m.edsoo.ru/N6D1A6Z3Q
https://m.edsoo.ru/G6O6O1H6Y
https://m.edsoo.ru/R7U7B4P1K
https://m.edsoo.ru/T2L4Z0X8T
https://m.edsoo.ru/X9G1Z8I1P
https://m.edsoo.ru/A7C3C9B5V
https://m.edsoo.ru/C6Q6K4B0B

JIunenyaTeie CIIEKTPHI

Ypok-npaxmukym

80 "HabnrooeHue cnekmpos C.P. https://m.edsoo.ru/USD5G7M30
ucnyckanus"

81 Paouoaxmusrnocmo u eé 6uovt C.P. https://m.edsoo.ru/ESV7FOP1X
CrpoeHue aTOMHOTO sijipa.

82 H;I;)'IQHHa;{ MOJIEITb ’ 07.04.2027 https://m.edsoo.ru/GOA9Q8P4U
Paouoaxmusnvle

83 C.P. https://m.eds00.ru/G2V8Z1Y8N
npespawjenus. HMzomonul
Pewenue 3a0au no meme:

84 "PaouoaxmusHule C.P. https://m.edsoo0.ru/J7K2G5V5L
npespawernusn”

85 [Tepuon nonypacnana 14.04.2007 https://m.edso0.ru/V3IW7A9K3C
VYpok-konghepenyus

86 "PaduoakmugHvle usiydenus 6 C.P. https://m.edsoo.ru/T1S9P6I51
npupooe, meouyute, mexuuxe"
Aoepnvie peakyuu. 3axomnvl

87 coxpanenus 3apsa006020 u C.P. https://m.edsoo.ru/NSO7SON3K
Maccoeoeo vucern
DHeprus CBA3M aTOMHBIX sIJIEP.

88 https://m.edsoo.ru/Q4MOUOXS5G
CBsI3b MacChl U SHEPTUU 21.04.2027

89 Pewenue sada no meve C.P. https://m.edsoo.ru/I0LOS3U6W
"Soepnvie peaxyuu"
Peaxyuu cunmesa u denenus

90 sa0ep. Mcmounuxu snepeuu C.P. https://m.edsoo.ru/T3A7T9L9G
Connya u 36€30

91 Ypok-koupepennus "SAnepHas https://m.edso0.ru/X102Z5W30



https://m.edsoo.ru/U5D5G7M3O
https://m.edsoo.ru/E5V7F0P1X
https://m.edsoo.ru/G0A9Q8P4U
https://m.edsoo.ru/G2V8Z1Y8N
https://m.edsoo.ru/J7K2G5V5L
https://m.edsoo.ru/V3W7A9K3C
https://m.edsoo.ru/T1S9P6I5I
https://m.edsoo.ru/N8O7S0N3K
https://m.edsoo.ru/Q4M0U0X5G
https://m.edsoo.ru/I0L0S3U6W
https://m.edsoo.ru/T3A7T9L9G
https://m.edsoo.ru/X1O2Z5W3O

sHepreTuka. JlencTus
PaAMOaKTUBHBIX U3ITyUYEeHUHN Ha
JKHUBBIC OpraHU3MBbI"

28.04.2027

Iloocomoska Kk KOHMPONLHOU
pabome no meme

92 "OnekmpomacHumnoe noie. C.P. https://m.edsoo.ru/L9Y3HEI2X
OnexmpomacHumHbvie 80JIHbL.
Keanmoebie senenus"”
Koumponvnas paboma no
meme "Dnexmpomacrummoe

93 5 P C.P. https://m.eds00.1u/O3Z8X0G5V
none. JnexmpomacHumHble
gosinbl. Keanmosvie senenusn”
IToBTOopenue, o6o0ICHNE.

94 JIaboparopHbie pabOTHI O 05.05.2027 https://m.eds00.ru/G3Y700L6R
Kypcy "Bsaumopeiicteue ten" o
Ilosmopenue, 0606weHue.
Pewenue pacuemnuix u

95 P 5 C.P. https://m.edso0.ru/ISBU6K308L
Ka4ecmeeHHbIX 3a0ay no meme
"Tennoswie npoyeccol”
Iloemopenue, 060bOwenue.
Pewenue pacuemnvix u

96 P 5 C.P. https://m.edsoo.r/11C611UOW
Ka4ecmeenHbix 3a0ay no meme
"KII mennosvix 0sucamenei”
[ToBTOpEeHME, 0000IIEHNE.
Pemrenne pacyeTHBIX U

97 p https://m.edsoo.ru/M9I703R8N
Ka4eCTBEHHBIX 3a7a4 10 TEME 12.05.2027
"KIIJI asekTpoycTaHOBOK"
Tloemopenue, 0bobwenue.

C.P. P “ C.P. https://m.edsoo.ru/N3C8J6N4B

Jlabopamopusie pabomul no



https://m.edsoo.ru/L9Y3H8I2X
https://m.edsoo.ru/O3Z8X0G5V
https://m.edsoo.ru/G3Y7O0L6R
https://m.edsoo.ru/I8U6K3O8L
https://m.edsoo.ru/I1C6I1U0W
https://m.edsoo.ru/M9I7O3R8N
https://m.edsoo.ru/N3C8J6N4B

kypcy "Ceemogvie senenus"

IToBTOpenue, o6o0IEHNE.
PaGora ¢ TekcTamu 1o Teme

99 "3aKOHBI COXpaHEHUS B ! 19.05.2027 hitps://m.edsoo.n/NINSZITAL
MexaHuke"
Ilosmopenue, 0606weHue.

100 Paboma c mexcmamu no meme 1 C.P. https://m.edsoo.ru/PRW1Q5R7G
"Konebarnus u eonnwt"
[ToBTOpEeHME, 0000IIEHNE.

101 Pabora ¢ Tekctamu 1o Teme 1 26.05.2027 https://m.edso0o.ru/D4V0Z0MO0I
"CBeTOBBIC sIBJICHUS"
Iloeémopenue, 060owenue.

102 Padoma ¢ mexemau no mexe i CP. https://m.edsoo.rw/LSI9U6G3L
"Keanmosas u si0epras
Qusuxa"

102
OBIIEE KOJIMYECTBO YACOB I10 (68 7

[TPOTPAMME

CP)



https://m.edsoo.ru/N9N5Z9T4L
https://m.edsoo.ru/P8W1Q5R7G
https://m.edsoo.ru/D4V0Z0M0I
https://m.edsoo.ru/L5I9U6G3L

IMPOBEPSEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOMU ITPOI'PAMMbBI OCHOBHOI'O
OBILEIO OBPA3OBAHUS

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbI OCHOBHOT'O 00111€er0 00pa30BaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATHUA

1.2

pasiiniaTth ABJICHHA II0 OINHCAHHUIO HX XaPaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (bl/ISI/I‘IeCKOC SIBJICHHUC

1.3

pacno3HaBaTh MPOSBIEHUWE M3YYEHHBIX (PUIMUYECKUX SBJICHUM B
OKpY’KaIOIIeM MHUpE, B TOM YHCIIe (PU3HMUECKUE SBICHUS B NIPUPOJIE, TIPU
9TOM TMEPEeBOJUTH MPAKTUYECKYIO 33aJadyy B Yy4eOHYI0, BBIACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) (PUINICCKUX SIBICHUN

1.4

ONMCHIBATh M3yYCHHbIE CBOMCTBA Tel U (U3WYECKHE SIBICHHUA,
UCHONb3yd (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTh (PU3MYECKHI CMBICI UCHOJIB3YyEMbIX BEJIWYMH, 0003HAYCHUS
U eAMHULB! (PU3MUECKUX BEIMYUH, HaXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (DU3MYECKYI0 BEIMYMHY C JPYTUMH BEJIWYHMHAMH, CTPOMTH

rpauKu U3y4YCHHBIX 3aBUCUMOCTEH (PHU3NIECKUX BETUINH

1.5

XapaKTCPU30BaTh CBOMCTBA TCII, (1)I/ISI/I‘ICCKI/I€ SABJICHUSA W IIPOLECCHI,
HUCIIOJIb3Ys U3YUCHHBIC 34KOHBI, IIpKU 3TOM JaBaTb CJIOBCCHYIO

(hbopMyITMPOBKY 3aKOHA M 3aITUCHIBATH €r0 MaTEMAaTUYECKOE BHIPAKCHUE

1.6

OOBSCHATH (PM3MUECKHUE IMPOIECCH M CBOWCTBA TEN, B TOM YHCJIC U B
KOHTEKCTE  CHUTyallMii  MPaKTUKO-OPUEHTHPOBAHHOTO  Xapakrepa:
BBISIBJIATH IPUYMHHO-CIICACTBEHHBIE CBSI3H, CTPOUTHh OOBSICHEHUE U3 2 —
3 JOrMYecKMX WIaroB ¢ MNOMOWIBI 2 — 3 U3y4YeHHBIX CBOMCTBa

(bu3NYeCKuX SBICHUH, PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemath pacdy€THblE 3a1adyu (omuparomuecs Ha cuctemy u3 2 — 3
yYpaBHEHMI), UCIONB3ysT 3aKOHBI W  (OPMYINbI,  CBS3BIBAIOIIUEC
¢usnueckue BEIMYUHBI: HAa OCHOBE aHalIM3a YCJIOBHSA  33/a4d
3alHUChIBaTh  KPaTKO€  yCJIOBHE, BBIABIATH  HEJNOCTAIONIME  HIIH

M30BITOYHBIC JIaHHBIC, BBHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE




AJid pCIICHHA, HIPOBOIUTH paCLIéTI)I U OLCHHUBATHL PCAIIMCTUYIHOCTDH

NOJIYUCHHOTO 3HAUYCHUA (I)I/I3I/I‘16CKOI7I BCIIMYHHBI

1.8

pacrio3HaBaThb HpO6J’IGMLI, KOTOPBIC MOXHO PpCIINTh IIpU MOMOIIN
(1)I/I3I/I‘~I€CKI/IX MCTOAOB, HCIIOJB3Yys OIIMCAHUC HCCIICAOBAHHA, BBIACIATH
IMPOBEPACMOC IIPCAIIOJIOXKCHUC, OLCHUBATH IIPABUJIIBHOCTL IIOpAAKa
IMPpOBCACHUA HCCJIICOOBaHUsI, JCIaTb BBIBO/JbI, HHTCPIPETUPOBATH

PE3yJIbTaThl Ha6HIOHCHHﬁ H OIIBITOB

1.9

OPOBOAUTH OMNBITHI 1O HAOMIOACHUIO (U3NYECKUX SIBICHUNA WU
(U3NYECKUX CBOWMCTB TEJ: CAaMOCTOSATENBHO COOMpPATh YCTAHOBKY H3
u30BITOYHOTO Habopa 00OpYAOBaHHUSA, OINUCHIBATH XOJ OIbITA U €ro

pe3yabTaThl, (GOPMYITUPOBATH BBIBOIBI

1.10

MIPOBOJIUTH MPH HEOOXOJMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, OIIpeaessis
CpelHee 3HAYCHHE HW3MEpseMOol BelW4YuHBl ((OKyCHOE paccTosHUE
cobuparomield JMH3bI), OOOCHOBBIBaTH BBIOOP cCroOco0a HU3MEPEHUs

(n3MepuTeILHOTO TIPHOOPA)

1.11

MPOBOJIUTHh HCCIEAOBAaHUE 3aBHUCHUMOCTEH (DHU3NYECKUX BEIUYHH C
WCIIONB30BAHUEM TPSIMBIX H3MEPEHHIl: IJIaHUPOBATh HCCIEIOBAHUE,
CaMOCTOSITEIBHO COOMpaTh yCTAaHOBKY, (DUKCUPOBATh PE3yJIbTAThI
MOJIyYeHHON 3aBUCUMOCTH (DU3WYECKUX BEIMYUH B BHJE TaOIULU

Fpa(bHKOB, ACJIaTh BBIBOAKI IO PE3yJIbTaTaM UCCIICAOBaHMA

1.12

IMPOBOAWUTE KOCBCHHBIC U3MCPCHUSA (1)I/I3I/I‘-ICCKI/IX BCJIMYHH: IIJIAHUPOBATH
HU3MCPCHUH, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIIIOJHATDH
U3MEPCHUA, CICAys HpC)IJ'IO)KCHHOfI HWHCTPYKIMH, BBIYUCIIATH 3HAUCHUC
BCJIIMYMHBI W AHAJIM3HUPOBATH IMOJIYYCHHBIC PE3YJIbTAThI C y‘léTOM

3aIaHHOMU MTOTPEIIHOCTH U3MEPEHUN

1.13

coOnroAaTh IpaBWia TEXHUKH Oe3omacHOCTM mpu  pabore ¢

nabopaTOpHBIM 000PYTI0BAaHUEM

1.14

pa3nuyaTh OCHOBHBIE INPU3HAKU M3YUYCHHBIX (U3NYECKUX MOAEIEH:
MaTepuagbHas TOYKA, a0COJIIOTHO TBEPJOE TEJIO, TOUEUYHBIH HMCTOUYHUK
CBeTa, Jy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aroMa, HYKJIOHHas

MOJCJIb aTOMHOTI'0 gapa

1.15

XapaKTepu30BaTh MPUHLUIBI JEHCTBHS H3YYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPON HA MX OMHCAHMS, UCIONb3YS 3HAHUS
0 CBOMCTBaX (U3MYECKHX SBJICHUH M HEOOXoIuMble (PHU3NUECKUE

3aKOHOMCPHOCTH




1.16

HCIIOJIb30BAaTh  CXEMbl M CXEMaTHUYHbIE PUCYHKHM  HM3YyYEHHBIX
TEXHUUYECKUX YCTPOUCTB, M3MEPUTEIBHBIX npubopoB u
TE€XHOJIOTMYECKUX IIPOLECCOB IPH PEUIEHUH Y4eOHO-MPAKTHYECKUX
3aJa4, ONTHUYECKUE CXEMBbl Ul MOCTPOSHHs M300paXeHUH B IUIOCKOM

3epKajiec U COOMpAOIIeH JINH3e

1.17

OPUBOJUTH  MpUMEpbl  (HaXoAWTh UH(POPMALKMIO O IpUMepax)
NPaKTUYECKOT0 HCMOJIb30BaHUS (PU3NYECKUX 3HAHUM B MOBCETHEBHOMN
KHU3HH [T oOecrieueHust 0€301MacHOCTH PU OOpaIIeHUH ¢ TpHOOpamMu 1
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHMs 3/I0pOBbSI M COOJIOACHUS

HOPM 3KOJIOTUYECKOTO MOBEJCHMSI B OKpY Kalollel cpeze

1.18

OCYILIECTBIISATh NOUCK HMH(pOpMANUU (PU3UYECKOTO COJCPKAHUSA B CETH
NuTepHet, camocTosTeNIbHO (OPMYIIHUPYS MOMCKOBBIH 3aIPOC, HAXOIUTH
MyTH ONPEACICHUs TOCTOBEPHOCTH TOJIY4YEHHOW WHGOpMAIMK Ha

OCHOBC UMCIOIIUXCs 3HAHHUH U JOINIOJTHUTCIBbHBIX KCTOYHHUKOB

1.19

UCTIONIB30BATh  TIPH  BBHIMOJHEHWM  YYEOHBIX  3aJaHUil  Hay4dHO-
MOMYJIAPHYIO JTUTEpaTypy (u3nueckoro copepikaHusi, CHpPaBOYHBIC
MaTepuanbl, pecypcel cetd  VHTepHeT; BuameTb  NpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MHGOPMAIMM M3 OJIHOU

3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE
uHpOpPMALUU U3 HECKOJIBKUX HCTOYHHKOB (PU3NYECKOTO COJEpKAHMSA,
myOJIUYHO MIPEACTABIIATh pe3yabTaThl IIPOEKTHOMN WU
HCCIIE0BATEIIBCKON NEATEIIBHOCTH, IIPU 3TOM I'PaMOTHO HCIIOIb30BaTh
W3Y4YEHHbI NOHATUHHBIM ammapar H3y4yaeMoro pasjena (QU3uKd u
COIIPOBOKIATh BBICTYIUICHHE Ipe3eHTaluel ¢ y4éToM OcOOEHHOCTEH

ayJUTOPUHN CBEPCTHUKOB

1.21

NPU BBIIOJHEHUH YYEOHBIX TPOEKTOB M HCCIECNOBaHUN (PU3MUECKUX
HPOLIECCOB PACHpeNesaTh O0A3aHHOCTH B TpyNIe B COOTBETCTBUU C
IIOCTABJICHHBIMH 33/1a4aMU, CICAUTH 32 BBIIOJIHEHUEM IIJIaHA JEHCTBHUU
U KOPpPEKTHpOBAThb €ro, aJeKBAaTHO OLCHMBATh COOCTBEHHBIN BKJIAJ B
JeATEIbHOCTh TPYIIIIbI, BBICTPAUBaTh KOMMYHHKAaTUBHOE

BSaHMOI[eﬁCTBHC, IPOABJIAS TOTOBHOCTD pa3pCliaTh KOH(bJ'II/IKTLI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

9 KIIACC
Kon
Kon snemenrta IIpoBepsiemble 371€EMEHTBI COAEPKAHUS
paszzneina
MEXAHUYECKUE ABJIEHUA
g1 Mexannyeckoe JABWXKEHME. MarepuaibHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAaHUUYECKOTO JIBHIKECHHUS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
HepaBHomepHoOE IPSIMOJIMHENHOE JBUKECHHUE.
8.4 Cpennsis 4 MrHOBEHHas  CKOpPOCTh  Tejla  Mpu
HEPaBHOMEPHOM JBUKECHUH
8.5 Yckopenue. PaBHOYCKOpEeHHOE MPSMOJIMHEMHOE
' JBUKEHHE
8.6 CBobonnoe magenue. OnbiTel ["anmnes
PaBHOMepHOE nBuxkeHHne 1o okpyxHoctu. Ilepuon u
8.7 yacToTa oOpamenus. JIuHelHass W yrioBas CKOPOCTH.
[leHTpOCTpEMUTEIBHOE YCKOPEHHE
8 8.8 Ilepsrlii 3akoH HetoToHa
8.9 Bropoii 3akoH HeroTona
8.10 Tperuii 3akoH HproToHa
8.11 [IpuHuuMn cynepno3unuu cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHuMs: cuila TPEHHsS CKOJIbKEHHs, CHja
. TPEHUS [TOKOSI, IPYTHe BUIbI TPEHUS
S 14 Cuna TSKECTM U 3aKOH BCEMHUPHOIO TITOTEHHMS.
' Yckopenue cBOOOTHOTO MaIeHHUS
8 15 IBuxenne  muaHer  Bokpyr  Connua.  Ilepsas
' KOocMHUYecKasi CKopocTb. HeBecoMoCTh U neperpy3ku
S 16 PaBHoBecue  martepuanbHOW  TOYKH.  AOCOIIOTHO
‘ TBEPAOE TEIIO
8.17 PaBHOBecue TBEPHOro Tena € 3aKPEINIEHHOW OCBHIO




BpaieHusi. MoMeHT cuibl. LIeHTp TshkecTn

8.18 Nwmnynbe Tena. U3Menenue ummysbca. UMiynbe cuibt

8.19 3aKOH COXpaHEHUs UMITYJIbCA

8.20 PeaktuBHOE ABUMXKEHUE

8.21 Mexanuueckas paboTa ¥ MOIIHOCTh

82> PaGora cunm TskecTH, ynpyroctd, TpeHus. CBs3b

' SHEPruM U paboThl
823 [loTennmanpHass dHEprus Tejla, TMOJHATOTO  HaJ
. MOBEPXHOCTHIO 3eMIIU
8.24 [loTeHumanpHas SHEPrUs CKATON NPYKUHBI
Kunernueckas sneprus. Teopema O KHHETHYECKOU
8.25
SHEPTUH

8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPTUU
[IpakTudeckue paboOTHI:
OmpeziesieHne CpeIHe CKOPOCTH CKONBKECHHS Opycka
WU JBWKEHUS IIApUKa [0 HAKJIOHHOM IUIOCKOCTH.
OrmpenenieHne yCKOpPEHUsT Tejla TMPH PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKJIOHHOW MJIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH MYTH OT BPEMEHU TMPHU
PaBHOYCKOPEHHOM JIBI)KEHUU 0€3 HauadbHOW CKOPOCTH.
[IpoBepka THMOTE3BI: €CIAUM TMPU PABHOYCKOPEHHOM
JIBUKCHUHM 0€3 HAdadbHOW CKOPOCTH IYTH OTHOCSTCS

827 KaKk psAI HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE

MIPOMEXYTKH BPEMEHU OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKCHUS
OT CWwibl HOpMalbHOro JaBieHus. OmnpeneneHue
kod(pduimenta TpeHus CckoybxkeHus. OnpeneneHue
KECTKOCTU TMPYXKUHBL. OrmpeneneHue padOThl CHIIBI
TPEHUsI TPU PABHOMEPHOM JBWIKEHHWH Tela IO
TOPU30HTANLHON MOBepXHOCTH. OrmpeneneHue padoThI
CWJIBl  yOPYroCTH  NpuU  THOAbBEME  Tpy3a  C
WCIONb30BAHUEM  HEMOABUKHOTO M IOJBUKHOTO

OJIOKOB

8.28 dusnyeckue SABICHUS B MPUPOJAE: MPUIUBBI U OTIMBBI,




JABHMOKCHHEC IIJIAHCT ConHeyHoMn CHUCTCMbI, PCAKTHBHOC

ABUKCHUC KHUBBIX OPraHu3MOB

8.29

TexHuueckue YCTpOﬁCTBaI CIIAOMETD, JaTYUKH

ITOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUs, PAKEThI

MEXAHNWYECKUE KOJIEFAHIMA 11 BOJIHBI

9.1

KonebarenbHoe nBuxenne. OCHOBHbIE XapaKTEPUCTUKH

KOJIeOaHUH: TIEPHO/I, YaCTOTa, aMILIUTY1a

9.2

MaremaTuueckui u MPYKUHHBINA MAasITHUKH.

[IpeBpamenue suepruu npu KojaedaTeTbHOM ABHKCHUN

9.3

3aTyxa}0mI/Ie KoJIeOaHMSI. BBIHy)K)IeHHBIe KoJieOaHusI.

Pe3onanc

94

Mexannudeckre BOJHEL. CBOMCTBA MEXAHUYECKUX BOJIH.
[IpononbHbie W momnepeyHble BOJHBL. J[IMHA BOJHBI U
CKOpPOCTh €€ pacrnpocTpaHeHHs. MexaHnYecKue BOJIHBI

B TBépI[OM TCIIC, CEeMCMHUYECKHNE BOJIHBI

9.5

3ByK. ['poMKOCTH M BbICOTa 3ByKa. OTpa’keHHUE 3BYyKa

9.6

NudpasByk u ynpTpasByk

9.7

[IpakTrueckue pabOTHI:

OmnpeneneHue 4acToTbl M NepHoAa  KoJjeOaHHi
MaTeMaTH4ECKOr0 MasTHUKA.

OmnpeneneHue 4acToTbl M MepHoAa  KoJjeOaHHi
IIPYKUHHOT'O MasiTHUKA

HccnenoBanne 3aBUCUMOCTH — TepHoJa  KojeOaHuit
MIOJBEIIEHHOTO K HHTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH — TepHoJa  KoJeOaHui
MPYKUHHOTO MasTHHUKAa OT Macchl Tpysa. IIpoBepka
HE3aBHUCUMOCTH nepuoaa KoJieOaHui rpysa,
MOJIBEILIEHHOTO0 K HUTH, OT Macchl Ipy3a M >KECTKOCTH

npyxuHsl. I3mepenue yckopeHus cBoOOOIHOTO MaieHUs

9.8

Du3nyecKue sBJICHUS B MPUPOJAE: BOCHPUITUE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHHE, CEUCMUYECKHE BOJIHBI,

IyHaMH, 3XO

9.9

Texuuueckue YCTpOﬁCTBaI 9XO0JIOT, HCIIOJb30BaHUC

yJIbTpa3ByKa B ObITY U TEXHUKE




OJIEKTPOMATHUTHOE I1OJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

DNeKTpOMarHuTHOE MoJie. DJIEKTPOMArHUTHbBIE BOJIHBI.

CsoiicTBa QJICKTPOMATrHUTHBIX BOJIH

10.2 [IIxana 37eKTpOMarHUTHBIX BOJIH
103 DnexkTpoMarHuTHas npupoja cBera. CKOpOCTb CBeTa.
. BoiHOBBIE CBOCTBA CBETA
10 [IpakTudyeckue paboOTHI:
10.4 N3ydyenue CBOWMCTB  3JEKTPOMArHUTHBIX BOJH C
MIOMOIIIBbI0 MOOMIJIBHOTO TesehoHa
dusnueckue SBIEHUS B MPHPOJE: OHUOIOTHYECKOe
10.5 JENUCTBHE BHJIIMOTO, yIbTpaduoIeTOBOrO "
PEHTT€HOBCKOTO U3JIy4YEHUM
106 Texuuyeckue yCTpOiiCcTBa: UCTIONB30BaHUE
‘ AJIEKTPOMAarHUTHBIX BOJIH JJISi COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBas moneinb cBera. IcTOUHMKH cBETa
11.2 [IpssMOnMHENHOE paCIIPOCTPAHEHHUE CBETA
13 Otpaxenue csera. [Inockoe 3epkano. 3aKkoH OTpaKeHUs
' cBeTa
114 [Ipenomnienne cBera. 3akoH TNPEIOMIICHHUS CBETA.
. [losnHOE BHYTpEHHEE OTpAXKEHHE CBETA
11.5 JIunza. Xop jiydeil B JIMH3E
116 OnTuueckasi cucrema QoroanmnapaTa, MHKPOCKONa U
11 . TeJecKoma

11.7

I'maz kak onrudeckas cucrema. biauzopykocts u

JaJIbHO30PKOCTHb

11.8

Pasnoxxenue Oenoro ceeta B ciekTp. OnbiTel HploTOHA.

CrnoxxeHne CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/ISI CBCTa

11.9

[IpakTuyeckue paboOTHI:

HccnenoBanue  3aBUCUMOCTH — yIVIa  OTPa)KEHHUs

CBCTOBOI'O JIy4a OT yI'Jla MaJiICHUA.

N3yuenne xapakTepucTUK U300paKEHUS TIPEIMETa B

IIJIOCKOM 3€pKajic.

HccnegoBanne 3aBUCHMOCTHU yria MnpCIOMIICHUA




CBETOBOTO JIy4a OT yIJla TaJeHHs Ha TPAHHIE «BO3IYX —
CTEKJIO».

[Tonyuenue n3o0pakeHUi C TOMOIIBIO cOOMparomen
JTUH3BI.

Ompenenenne POKYyCHOTO PACCTOSHUS U ONTHYECKOM
CHWJIBI COOMpATOIIEH TNH3HI.

OMBITHI IO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OnpITHl 1O BOCHPHUATHIO IIBETa MPEIMETOB MPHU HX

Ha0JII0/IEHNH Yepe3 1IBETOBbIE (DUIIBTPHI

dusnueckue SBICHUSI B nmpupoac: 3aTMCHHUA COJIHIIa u

11.10 JlyHbl, 11BETa TEJ, ONTHYECKHE SBJICHHS B arMmocdepe
(uBet HebOa, pedpakius, pamyra, MUPax)

TRt Texauueckue YCTPOWCTBA: OYKH, [IEPUCKOIL,

' (doToanmnapar, ONTUYECKHUE CBETOBO/IbI
KBAHTOBBIE ABJIEHUA

121 Oneitel Pezepdopna u 1utanerapHas Mojzenb aTroma.
. Mogens aroma bopa

122 Hcnyckanne u moriouieHue cBeta aroMoMm. KBaHTHI.
' JIunenyaTeie CIIEKTPHI

12.3 PagnoaktuBHOCTB. Anb(da, 6eTa- U TaMMa-u3ITydYeHHS

14 Crpoenne aromHoro szapa. HyxinoHHas Mozens
' aTOMHOrO siapa. M30tonsl

15 PagnoaktuBHbeie npeBpanienud. I[lepuon mosmypacnana
. ATOMHBIX SIZIEP

12

126 SAnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsA0BOIO U
' MaccoBOT0 YHCel

12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU

128 Peakuuu cunresa u aenenus saep. MIcTouHUKY 3HEprUU
. CoiHIa 1 3BE3]

129 Slnepnas osHepretuka. JlelicTBUE  paJIMOAKTHBHBIX
. M3JIy4eHUH Ha )KUBBIE OPTaHU3MBI

[IpakTryeckue paboOTHI:
12.10 HabnrogeHue CIUIOMIHBIX M JIMHEWYATBIX CHEKTPOB

H3JTy4YCHUH.




HccrnenoBanue TPEeKOB: M3MEPEHHE YHEPTUM YaACTHIIBI
10 TOPMO3HOMY IyTH (110 (hoTOrpadusm).

N3mepenue pagnoaktuBHoro ¢poHa

12.11

@usnueckue SABJICHHWS B IPUPOJE: €CTECTBEHHBIN
paavoaKTUBHBIN ¢oH, KOCMUYECKHE TyuH,
PAaaUOAKTUBHOE W3JIy4YeHUE NPHUPOAHBIX MHUHEPAJIOB,
JNEHUCTBUE PpAaJUOAaKTHBHBIX M3IYYEHHM HAa OpraHu3M

YCIO0BCKa

12.12

Texauueckue YCTpOWCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ A03UMCTpP, KaM€pa Bunscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsSIEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K PEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHUSI OCHOBHOII 00pa3oBaTe/ibLHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopaszosanust Ha ocHose ®T'OC

[lonnmanue ponu  (QU3MKM B HAYYHOM  KapTHHE  MHpa;
c(hOPMUPOBAHHOCTH 0A30BBIX MPEICTABICHUIA O 3aKOHOMEPHON CBS3H
U TI03HABA€MOCTH SBJICHMM IPUPOJBI, O POJIM DKCIEPUMEHTa B
¢usuke, o cucremooOpasyiomed poau (UMK B pa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHUKH M TEXHOJIOTUH, 00 3SBOJIIOLUU
(Gu3NYeCKUX 3HAHWW W WX POJH B IIEJIOCTHON €CTECTBEHHOHAYYHOMH
KapTMHE MHUpa, O BKJAJE POCCUHCKUX U 3apyOeKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE HPOIIECCOB OKPYIKAIOIIETO

MUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHHMA O BHUJAX MaTepuu (BEIIECTBO W TOJE), O ABIKEHHUU Kak
croco0e CyIIeCTBOBAHUSI MAaTepUH, 00 aTOMHO-MOJIEKYJISIPHOI TeOpuu
CTpOCHHSI BELIECTBa, O (U3MYECKON CYIIHOCTH SIBJICHHM HPUPOJIBI
(MEXaHUYEeCKUX, TEIUIOBBIX, JJICKTPOMATHUTHBIX U KBaHTOBBIX);
YMEHHE pazuyaTh SBJICHUS MO OMHCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;
yMEHHE pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (QU3NYECKUX SBICHUIN
B OKpYXalollleM MHpE, BBIIEsAs MX CYLIECTBEHHbIE CBOWCTBA

(mpu3HAKH)

Bnagenue ocHOBaMM MNOHSATUWHOIO ammapara M CHMBOJUYECKOTO
s3pIKa (PU3UKHM U KCIIOJIb30BaHUE WX JIJIS pelIeHHUs Y4YeOHBIX 3a/1ad;
YMEHHE XapaKTepHU30BaTh CBOMCTBA Tel, (U3UYECKUE SBICHUS U

IIPpOLECChI, UCITIOJIB3Y (I)yHI[aMeHTaJ'IBHBIC " OMIIMPUYICCKHUEC 3aKOHBI

YMeHue onuchiBaTh HU3YYCHHBIC CBOMMCTBA T€I U (1)I/I3I/IIICCKI/Ie SABJICHUA,

HCTIOJNB3Ys (PU3HUECKUC BETMUNHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIIO3HAHUS C YYETOM
coOJro/IeHNsT TpaBHJI OE30MaCHOTO TpyJa: HAOMIOACHUE (PU3HMUECKUX
SIBJICHUI:

YMCHHEC CaMOCTOATCIIbHO C06I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAaHOBKY




W3 JaHHOTO Habopa 00OpyAOBaHMS MO WHCTPYKIIMH, OMUCHIBATH XOJI
OTIBITA U 3alUCHIBATH €0 PE3yJIbTaThl, (POPMYIUPOBATH BBIBOIbI;
MIPOBEJICHUE MPSIMbIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIUYNH:
YMEHUE IUIAaHUPOBAaTh HM3MEpPEHHs, CaMOCTOSATEIILHO COOUpaTh
9KCIIEPUMEHTAJIbHYI0 YCTAHOBKY IO HHCTPYKLHH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl U aHAJIU3UPOBATH IOJIyYEHHBIE PE3YJbTATHI C
Y4ETOM 3aJaHHOU MOTPEIIHOCTH PE3YyJIbTaTOB U3MEPEHHU;
IIPOBEJIEHUE  HECJOKHBIX  AKCIEPUMEHTAIBHBIX  HCCIIEJOBAaHMIA;
CaMOCTOSITENIbHO  COOMpPAaTh 3KCHEPUMEHTAIbHYI0 YCTaHOBKY H
MPOBOAWTH  MCCIEAOBAHWE [0  UHCTPYKLHH,  IPEACTaBIATh
MOJIyYE€HHbIE 3aBHCUMOCTH (U3MUYECKHUX BEJIMYMH B BHJE TaOIMIl U
rpauKOB, YUUTHIBATh MOTPEIIHOCTH, €NIaTh BHIBOJIBI IO Pe3yJIbTaTaM

HCCIIEI0OBaHUs

[lonnmanue  XapakTepHbIX  CBOMCTB  (pU3MUECKMX  Mojenei
(MarepuanbHas TOYKa, aOCOIIOTHO TBEPJOE TENIO, MOJEIN CTPOEHUS
ra3oB, JKHMJIKOCTEH W TBEPABIX TeJ, IUIAHETapHas MOJENb aTroMma,
HYKJIOHHasi MOJEJb aTOMHOIO siipa) U yMEHUE NPUMEHATb UX I

00BsICHEHUS (PU3HMUECKUX TPOIIECCOB

YMmeHne oOBSCHATH (PU3MUECKUE MPOLECCHl U CBOMCTBA TEN, B TOM
YuCl€ W B KOHTEKCTE€ CHUTyallMil MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIATH IPUUNHHO-CJIEICTBEHHBIE CBS3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3yUYEHHbIE CBOMCTBA (PU3NUECKUX

SIBIICHUH, PU3NYIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMmenue pemaTth pacu€THble 3amaud (Ha 6aze 2 — 3 ypaBHeHHil),
UCTIONB3YsSd 3aKOHBI W (OpPMYJIBI, CBSI3BIBAIOIINE  (PU3UUECKUE
BEJIMYUHBI, B YACTHOCTH, 3alUCHIBATh KpPaTKOE YCJIOBHE 3a/lauH,
BBISIBIIATE HEAOCTAIONINE JaHHBIC, BBHIOMPATh 3aKOHBI U (DOPMYIIBI,
HEoO0X0UMBIE Ui €€ PEelIeHHUs, UCTIONIb30BaTh CIPABOYHbIC AAHHBIE,
MPOBOJIUTh PACUYETHl W OIEHHUBATH PEATUCTHYHOCTH IOyYEHHOTO
3Ha4YeHus1 (PU3NYecKol BEIMYUHBI; YMEHHUE OIpPENeNATh Pa3MepHOCTh

(u3nyecKoil BeIMYMHBI, MOJTYYEHHON IPU PEILIEHUH 3a7aun

VYMmenue XapaKTCpHU30BaTbh IPUHIUIILI }IeﬁCTBI/Iﬂ TEXHUYCCKUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLECCOB IO UX OIMHMCAHHIO, MCIIOJIb3YysS 3HAHUA O

CBOMCTBaX (I)I/ISI/I‘-ICCKI/IX SBJICHUH U HeO6XO,I[I/IMLIe (1)I/I3I/I‘IGCKI/IG




3aKOHOMEPHOCTH

10

YMeHue ucnonp30BaTh 3HaHMS O (U3NYECKUX SBICHHUSIX B
MOBCETHEBHON  kKM3HM s oOecrieueHus O€30MacCHOCTH NP
oOpamieHnn ¢ OBITOBBIMH ~ TpHOOpaMH ¥ TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbsi U  COONIONEHUS HOPM
HKOJIOTUYECKOTO TMOBEJICHHUS B OKpYXKAaloIeld cpene; TOHMMAaHUE
HEOO0XOUMOCTH MPUMEHEHHsI JOCTHKEHMH (UMK U TEXHOJIOTUH

AJIg paliMOHaJIbHOT'O MPUPOAO0IIOJIb30BaAHUS

11

OneiT TOMCKa, TpeoOpa3oBaHWsT W TMPEACTaBICHUS HH(DOpMAIH
(GU3MYECKOTO CONEp)KaHUS C HCIOJNb30BAHHEM HH(POPMAIIOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHHUE OLIEHUBATH JI0CTOBEPHOCTH
MOJIyYeHHON MWHGpOpMAlMd Ha OCHOBE HWMEIOIIUXCS 3HAHUM U
JONOJIHUTENBHBIX ~ HMCTOYHUKOB; YMEHHWE  MCIOJb30BaTh  MpPHU
BBITIOJTHEHUH Y4YeOHBIX 3aJjaHUil Hay4YHO-MOMYJISIPHYIO JUTEpaTypy
(U3HYECKOTO CO/ICPIKAHMS, CIPABOYHBIE MAaTEPHAIbI, PECYpChI CETH
Wnrtepuer; BrnageHue 0a30BbIMM  HaBBIKAMH  NpeoOpa3oBaHUs
uH(pOpMallMM W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYTYIO; YMEHUE
co3/1aBaThb COOCTBEHHbIE IMCHMEHHBIE M YCTHBbIE COOOIICHHS Ha

OCHOBE MH(OPMAIUH 13 HECKOIBKUX UCTOYHHKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D

1HO ®U3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 MEXAHUWUYECKUE SABJIEHUA
11 Mexanuueckoe BwkeHue. MarepuanpHas Touka. Cucrema  orcuéra.
OTHOCUTENBHOCTD JIBUIKEHHS
PaBHOMepHOE M HepaBHOMEpHOE NBMkeHUEe. CpenHss ckopocTb. Dopmyna st
1.2 BBIYUCIICHUS CpellHel ckopocTh: Vv = S/t
PaBHOMepHOG HpﬂMOJII/IHGfIHoe JABMIKCHUC. 3aBUCHUMOCTD KOOpAUHAThI TCJIa OT
BPEMEHH B CITy4ae paBHOMEPHOT'O IPSIMOJIMHEUHOTO IBUKEHUS:
13 x(1)=x, +uf
['padukn 3aBUCHUMOCTH OT BpPEMEHHU [UIsl MPOEKIHMH CKOPOCTH, MPOECKIUU
[epeMelIeHUs, IIyTH, KOOPAMHATBI IIPM PABHOMEPHOM IIPSMOJIMHEHHOM
JBUKEHUH
3aBUCUMOCTh KOOpPAMHATHI Tela OT BPEMEHHM B ClIy4a€ pPaBHOYCKOPEHHOTO
HpSIMOJIPIHefIHOFO JABMOKCHUA:
_ _ £
Se(f) =V, *f+a,* =
@opmyibl U1 NPOEKLUUU MNEPEMELIEHUS, MPOECKLIUU CKOPOCTH M INPOECKIUHU
YCKOPEHHMS TPU PAaBHOYCKOPEHHOM MPSIMOJIUHEUHOM JIBUKEHUH:
1.4 )= £+ L
: S,T()_U{lr' Ta.\"?‘
Q\'(I):UD.1'+(J.1' £
a (f)=cast,
Uy, -y, =2a,s,
I'paduku 3aBUCUMOCTH OT BpPEMEHH IS MPOEKIUH YCKOPEHHUS, MPOCKIHH
CKOPOCTH, NPOEKIUU IEePEMEIIEHUsI, KOOPAUHATHI IPH PAaBHOYCKOPEHHOM
HpHMOHHHeﬁHOM ABHUKCHUN
CBobonHoe manenue. GopmyJbl, ONUCHIBAIOIIME CBOOOJHOE MaJeHHE Tela 10
15 BCPTUKAIA (}IBI/I)KGHI/IC TC€JIa BHU3 HWJIM BBEPX OTHOCHUTCIBHO ITOBEPXHOCTHU

3emnn). I'padukn 3aBUCUMOCTH OT BPEMEHH JUISI MPOEKIUH YCKOPEHHS,

IOPOEKIMH CKOPOCTH M KOOPAMHATHI TNpU CBOOOJHOM TAaJE€HUU Tejla II0




BEPTUKAIIN

1.6

CKOpOCTh PAaBHOMEPHOTO JIBIDKCHHS Tella 10 OKPYKHOCTH. HampapieHue
CKOpOCTH.

®dopmyna IS BBIYUCICHUS CKOPOCTH 4Yepe3 paJnyC OKPYKHOCTH U TEPHO
oOpareHus:

¥ -
e

T

L[eHTpOCTpeMI/ITCJ'IBHOC YCKOPCHHC. HanpaBneHHe HCHTPOCTPEMHUTCIILHOI'O

ycKopeHus. @opmyJia 151 BBIYUCICHHS YCKOPEHUSA:

®opmyiia, cBI3bIBAIOLIAS IEPUOJT U YACTOTY OOpaIleHU:

V==

T

1.7

Macca. IInoTHOCTE BellecTBa. (DOpMy.]'Ia JJIA BBIYUCIICHUSA IINIOTHOCTH

1.8

Cuia — BekTopHas ¢puzudeckas BennuuHa. CI0KeHne CUil

1.9

SIBnenue nnepnuu. [lepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroTona:
F=m-a

CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUsI TeJla U BEKTOpa CUJIBI, ACHCTBYIOIIEH Ha

TCJIO0

1.11

Bzaumopeiictue Ten. Tpernit 3akoH HeroToHa:

FE—H =i

152

1.12

TpCHI/Ie IIOKOS U TPECHUC CKOJIbKCHUS. d)opMyna AJId BBIYUCIICHUA MOJAYJISI CHIIbL

TPCHUSA CKOJIbXKCHUS:




F_=u-N

1.13

Hedopmanus Tenma. Ynpyrue u Heynpyrue nedopmanud. 3aKOH YHPYrou

nedhopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTEHHE. 3aKOH BCCMUPHOI'O TATOTCHUA:

My -~
F:G.=—_‘"

R
Cuina TspKecTd. Y CKOpeHHe CBOOOTHOTO TIaICHHUS.

dopmyiia s BBIYMCICHUS CHITBI TSHKECTH BOIM3H moBepxHocTH 3emin: F = mg.
JiBmxenue ranet Bokpyr Coinnna. [lepBas kocMuueckasi CKOpPOCTb.

HesecomocTs u neperpysku

1.15

Nmmynbe Tena — BekTopHas puznyecKas BeIHUHHA.
p=mo

Nmnynbe cuctemsl Ten. 3menenne umiyiabca. UMmysnbe cuisl

1.16

3aKkoH COXpaHCHUA NMITYJIbCa JJIA SaMKHYTOfI CHCTEMBI TCJI:
D=mU +m, U, =const

PeakTuBHOE JBMXXEHUE

1.17

Mexannueckas pabota. @opmyna asisi BEIUUCICHUS paOOThI CUIIBL:

A=Fscosc

Mexannueckass MOITHOCTD:

1.18

Kunernueckas u NMOTCHIMAJIbHAs SHCPIrus. ®opMyJ1a JUIA BBIYUCJIICHU A

KUHETUYECKOH OHCPIuu:

mu”
E‘{ = 2

Teopema o kuHeTHUECKOU dHeprun. Popmysia A1 BBIYUCIEHUS TOTCHIIMAIBHON




OHCPIUM TCJ1a, IOAHATOIO

Haxa 3eMIIEH:

Ep =mgh

Mexanuueckas OHCPIuUsi:

E:Ek+EP
L19 3aKOH COXpaHEHUs1 MEXaHUYECKOM 3Heprun. @opMyia Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPIrUU B OTCYTCTBUE CWII TpeHUs: £ = const.
[IpeBpamieHre MEXaHMUECKOW SHEPTUH IPY HAJTUYHMH CUJIBI TPEHHUS.
[IpocTble MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Peruar. MowmenT cunsi: M - FL
VYciioBue paBHOBECHS phluara:
M +M, +..=0
1.20
[MoxBwxHbIM 1 HenoABWXKHBIN 0;10ku. KII1/] mpocThIX MeXaHU3MOB,
n= Aﬂm&ﬂm
*‘4-.511‘11111-33313
[aBiienue TBEpIOTO TEIA.
®opMmyna sl BBIYUCICHUS 1aBJIEHUs TBEPIOTO Tea:
-
P="&
191 JlaBneHue ra3a. ATMochepHOe JaBlieHHE.
' ['mppocratnyeckoe 1aBjIeHUE BHYTPH KHJIKOCTH.
®opmyJia 1715 BBIYMCIEHUS JaBIEHNUs BHYTPU KHUIKOCTH:
P=pgh+Pp,
1.22 3axoH Ilackans. I'mapaBaudeckuii npecc
3akoH Apxumena. Popmyna g ONPENEICHHUsS BBITAJIKUBAIOLIEH CHIIBI,
JEHUCTBYIOILEH Ha TENO, NOTPYKEHHOE B KUIKOCTh WM ras:
1.23

Fam =PgV

Ycnopue maBanus Teia. [lnaBanue CYZI0B 1 BO3QYyXOILIaBaAHUEC




1.24

Mexannueckue kosebaHus. AMIUIMTYAa, MEpUON M dYacToTa KojeOaHUH.

dopmyia, CBA3bIBAIOLIAs YACTOTY U NEPUO/ KOJIeOaHUI:

1.25

Marematuueckuid W TPYKUHHBIM MaaTHUKH. [IpeBpamieHue sHepruv mnpu

KOJIE0ATEIBHOM JIBUKEHUU

1.26

3aTyxaromI/1e KoJIeOaHMsI. BBIHY)KI[CHHBIG kosieOanus. Pe3onanc

1.27

MexaHU4eCKHE BOJIHBL. HpO,[[OJ'IBHLIC " TOIICPCYHBIC BOJIHBI. ﬂJ’II/IHa BOJIHBI U

CKOPOCTb PAaCIPOCTPAHECHHUS BOJIHBIL:

=g

1.28

3Byk. I'poMKkocTh M BbicOTa 3Byka. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'pDaHULE

IByX cpell. H(ppa3ByK U yIbTpa3ByK

1.29

Ipakmuueckue pabomuol

H3mepenne cpenHell MUIOTHOCTH BEIIECTBA; APXMMEIOBOW CHIIBL; KECTKOCTH
OPYXKHUHBL; KO3(PUIMEHTa TPEHUS CKOJIBXKEHHUS; paOOThl CUJIbl TPEHUS, CHIIbI
yIPYTOCTH; CPEIHEW CKOPOCTH JIBUXKEHHUS OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka Mpu JBUKEHHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl U
nepuoAa KoysieOaHW MaTeMaTHYeCKOro MAasTHHKA; YacTOThl M MEpHoAa
Kosie0aHUI NpPYKMHHOIO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIErO HA phIYar;
paboThl CHJIBI YHPYrocTH NpH MOABEME Tpy3a C MOMOULIbIO HEMOIBMKHOTO
6J10Ka; pabOTHI CHIIbI YIPYTOCTH HPU MOJBEME Ipy3a C MOMOIIBIO MOJBUKHOTO
610Ka.

UccnenoBanne 3aBUCHMOCTH apXMMEIOBOW CHUJIBI OT 00BEMa MOrpyKEHHOM
YacTH TeJla U OT TUIOTHOCTH JKUJIKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHJIBI
OT Macchl Teja; CUJIbl TPEHUSI CKOJIBKEHUS OT CUJIbI HOPMAaJIbHOTO JABJICHUS U OT
poZla MOBEPXHOCTHU; CWJIBI YNIPYTOCTH, BO3HUKAIOIIEH B IPYXUHE, OT CTENECHU
nedopmaiuu IpyKUHBI, YCKOPEHUsT OpycKa OT yrijla HaKJIOHA HAMpaBIISIONICH;
nepuoaa (4acToThl) KoJieOaHUM HUTSHOTO MasTHHKA OT JJIMHBI HUTH, MEpHOAA
KoJie0aHUI MPYXUHHOTO MasiTHUKa OT MacChl Ipy3a M KECTKOCTU TNPY>KUHBI,
UCCIICIOBAaHNE HE3aBUCHUMOCTH Tepuoja KoleOaHWd HHUTSHOTO MasiTHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHs phlyara

1.30

Qusuueckue s61eHUsA 6 npupoode: TIPUMEPHl IBWKEHHUS C Pa3InYHBIMU
CKOpPOCTSIMH B )KMBOM M HEXHBOW NPUPOAE, AEHCTBUE CUIIBI TPEHUS B IPUPOAE U

TCXHUKC, TMPUIHMBBI W OTJIMBBI, JABMIKXCHUC IIJIAHCT Conne4yHon CHUCTCMBI,




PEAKTUBHOC ABUKCHHUEC KUBBIX OPraHU3MOB, pbldarv B TCJIC YCJIOBCKA, BIUAHUC
aTMOC(i)epHOFO JaBJICHHA Ha JKHUBOH OpraHu3M, IIJIaBaHUC pBI6, BOCIIpHUATHUC

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMHUUecKue BOJIHBI, HyHaMH, 3X0

Texnuueckue ycmpoﬁcmea: CIIMAOMECTP, OATYHUKHU IIO0JIOKCHHUA, PACCTOAHUSA U
YCKOpPpC€HUA, AUHAMOMCTpP, I[MOAIIWIIHUKH, PAKETbhI, pblYar, MOABIDKHBIN U

HCHOI[BI/I)KHLIﬁ 6J'[OKI/I, HAKJIOHHAasA IIJIOCKOCTb, MNPOCTHIC MCXAaHU3MbI B 6I)ITy,

11 cooOIIaroIuMecs: Cocybl, YCTPOMCTBO BOAOMPOBOAA, THUAPABIMYECKHI Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIITHEBOW HACOC, apeoMEeTp, IXOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITVIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOXKEHUS  MOJIEKYJSIPHO-KMHETUYECKOW  TEOPUM  CTPOEHUS

2.1 BenlecTBa. Moaenu TBEPIOro, AKHUAKOrO U ra3000pa3HOro COCTOSHUI BEIECTBA.
Kpucrannnueckue u amop¢Hbie Tena

27 JBmwxkenne wyactury BemecTBa. CBS3b CKOPOCTH JABWKEHHUS YaCTHI[ C

' Temmneparypoit. bpoynosckoe aBmkenue, nuddysus

2.3 CmaunBaHue U KallWUISIPHbIE SIBJICHUS

2.4 TeroBoe pacuiipeHue 1 coxaTue

2.5 TemnnoBoe paBHOBECHE

"6 Buytpennss sHeprus. PabGora u Teruionepenauya Kak CHocoObl H3MEHEHHS

' BHYTPEHHEHN HEPrUuu

2.7 Buasl Tenonepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYECHUE
Harpeanue wu oxnaxnenue ten. KomaumyecTBo  TemnoTel. Y jaenbHas
TEIUIOEMKOCTb:

2.8
O=cm(t,—t,)
3aKOH COXpaHEHHWs] PHEPIMM B TEIUIOBBIX MpOIeccax. YpaBHEHUE TEIIOBOTO
Oananca:

2.9 _

0 +Q,+..=0
Hcnapenune u koHaeHcauus. 3MeHeHHE BHYTPEHHEH SHEPrud B MpoLEcce

510 ucrapeHuss U KoHjaeHcauuu. KurneHue IKUIKOCTU. YJenbHas TeIioTa

‘ napooOpa3zoBanus: L = O/m

2.11 BnaxnocTs Bo3ayxa




[InaBnenne wn kpuctasmmsanus. I3MeHeHWe BHYTpPEHHEW SHEpruu IIpU

IJIaBJICHWU U KpUCTAJIJIN3AallNH. VY aenpHas TemioTa MIaBICHMS:

2.12 us
T om
BuyTpeHHsAs dHeprus cropanus TOIUIMBA. Y AeJIbHAS TEIUIOTa CrOPaHUs TOIUIMBA:
2.13 q=0/m
2.14 [punuuns! padots! Termnosbix aurareneit. KI1/[ rerioBoro asuraresns
IIpaxmuueckue pabomoi
W3mepenue ynenbHON TEMIOEMKOCTH METAUIMYECKOTO LWIMHAPA; KOJIMYECTBA
TEIUIOThl, MOJYYEHHOTrO BOJOM KOMHATHOM TeMIeparypbl (UKCUPOBAHHOMN
Macchbl, B KOTOPYIO OIyIIEH HAarpeTblii LWINHAP; KOJWYECTBA TEIUIOTHI,
2.15 OTJIJaHHOTO HAarpeThiM LMJIMHAPOM, IOCJE OIYyCKaHUS €ro B BOJY KOMHATHOMN
TEMIIEPATYpPbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/1yXd; YAEIbHOW TEIIOTHI
IiaBjieHuss Jipga.  MccinenoBaHue HW3MEHEHHs TeMIEpaTypbl BOABI  IIPU
pa3JIMYHBIX YCIIOBUSX; SIBJICHHS TEMJI00OMEHa IpU CMEIIMBAaHUM XOJIOJAHOW U
ropsiuei BOJbL; IpoIecca UCTIapEHUs
Qusuueckue A61eHUSA 6 npupooe: TOBEPXHOCTHOE HATSHKCHHE U KalWUIAPHBIE
2.16 ABJICHUS B IPUPOJE, KPUCTAIUIBI B IpUpoae, uiinydenue CoslHLA, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI, 00pa30BaHUE POCHI, TYMaHa, HHES, CHETa
Texnuueckue ycmpoticmea: KalWuUIApbl, IPUMEPBI UCIOJIb30BaHUs KPUCTAIIIOB,
517 KUAKOCTHBIM TEPMOMETp, NAaTYMK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOILICHUS
' JIOMOB, TMUTPOMETPBI, ICUXPOMETp, MapoBasi TypOuHA, ABUraTelb BHYTPEHHETO
CrOpaHus
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Onextpuszanus Tei. J[Ba BUaa 3JeKTpUUECKHX 3apsiioB
3.2 B3aumoneiictBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
34 Onekrpuueckoe mnone. Hanpsx€HHOCTh anekTpudeckoro mnons. IIpuHnun
' CYINEPIO3ULMH NIEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu »snexrtpudeckux 3apsaoB. JleHCTBHE JIIEKTPUYECKOrO IO  HaA
' aNeKTpudecKue 3apsiibl. [[pOBOJHUKN U TUANEKTPUKH
3.6 [TocTosiHHBIN AneKTpUYecKuil TOK. JlelicTBus 3nekTpudeckoro Toka. Cuia Toka.




Hanpsxenue.
I=q/t, U=A4/4

DNEKTPUUECKOE COMPOTUBIICHHE. Y ACTBbHOE 3JIEKTPUUECKOE COIPOTUBIICHHE:

3.7 R =pl/S
18 3akon OMa aJis yyacTka aiekrpudeckoid nenu: I = U/R
[TocnenoBarenbHOE COETMHEHHUE MPOBOIHUKOB:
e T — T AT :
3.9 [TapamiensHOE COeTMHEHNE POBOHUKOB PABHOTO COMPOTUBIICHUS:
U=U,;I=1I+I;R=—.
 § Fa | Fa ?
CwmenranHble COSTMHEHUS TTPOBOTHUKOB
3.10 Pabota u momHOCTH AnekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH [[xoyins — Jlenna:
)
3o OneiT Opcrena. MarHuTHOe TMoJie MOPSIMOTO MPOBOJHUKA € TOKOM. JIMHHUM
MarHUTHOW MHIYKIIHH
313 MargutHoe moJIEe IIOCTOSHHOIO Mar"ura. B3anMoOIeHUCTBHE ITOCTOSHHEBIX
MarHuToB
3.14 JlelicTBME MAarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM
3.15 OnbiTel Dapajes. SABneHue s5ekTpoMarauTHOM nHayKIuu. [IpaBuio Jlenma
Ilpaxmuueckue pabomuol
W3mepenne  ANEKTPUYECKOTO  CONPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUIECKOTO TOKA; pabOTHI JIEKTPUUYECKOTO TOKA.
3.16 HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HMKAIOIIETO B IPOBOJAHHMKE

(pe3ucTopsl, JaMIoyKka), OT HAIpsHKEHUST Ha KOHIaX MPOBOJHUKA; 3aBUCUMOCTH
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IJIOIIANA €ro MOMEPEYHOr0 CEUCHUs U

YACJIBHOT'O COIIPOTUBJICHHA.




HpOBCpKa nmpaBujia U1 SJICKTPUUCCKOTIO HAIIPAKCHHA IMPU ITOCICAO0BATCIBHOM
COCAMHCHHUUN IIPOBOAHUKOB; IIpaBUWJiIa IJId CHJIBI BJICKTPUYCCKOIO TOKa IIpU

napajuleJIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s6leHUs 6 nNpupooe: SIEKTPUUECKUE SBICHHUA B aTMmocdepe,

3.17 JIEKTPUUYECTBO JKMBBIX OPraHU3MOB, MarHUTHOE MoJje 3emiu, Ipeld Mmoocos,
POJIb MAarHUTHOTO MOJIS ISl KU3HU Ha 3eMJie, MOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKON, aMIEPMETp, BOJIBTMETP, PEOCTarT,
CUETYMK  JIEKTPUUYECKOW  DHEPruM,  AIIEKTPOOCBETUTENbHBbIE  MPHOOPHI,
3.18 HarpeBaTeNbHbIE AIIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
NPEIOXPAHUTENIH, DJIEKTPOMATHUT, 3JEKTPOJBUIATENb IOCTOSHHOTO TOKAa,
reHepaTop MOCTOSTHHOIO TOKa
3.19 DnexkTpoMarHuTHbIe BOJIHBI. [1Ikana 37eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monens cBera. [IpsmonnHeiHOe paclIpOCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkano
3.22 [Ipenomnenne cBeta. 3aKOH NPENOMIICHHS CBETA
3.23 Hucnepcus cBeta
304 JIunza. Xoxa nydeit B nmuH3e. POKYCHOE paccTosiHhe JUH3bl. OnTuyeckas cuia
. muH3el: D = 1/F
3.25 I'na3 xak ontuueckas cucrema. OnTuueckue npudopsl
Ilpakxmuueckue pabomwl
N3mepenue ontuyeckoil cuiibl coOuparomen JTuH3bl; (OKYCHOIO pacCTOSHUS
cobuparoriel TUH3bI (110 CBOWCTBY PaBEHCTBA Pa3MEPOB MpeaAMeTa U U300pakeHus,
326 KOI'Jla IPEeIMET pacloJio’KeH B ABOMHOM (oOKyce), oKa3aTess IpeIoMIIeHUS CTEKIIa.
' HccnenoBanne cBOMCTBa M300pa)KE€HUs, MOJIYYEHHOTO C  IOMOUIBIO
coOuparoliel JMH3bI; U3MEHEHUS! (POKYCHOTO PACCTOSHHUS ABYX CIIOKEHHBIX JIMH3;
3aBHCUMOCTH yTJja NPEJIOMIIEHUS CBETOBOTO Jy4a OT YIJla MAaJCHUS Ha TpaHULE
«BO3J1yX — CTEKJIO»
397 Qusuueckue aenenusi 6 npupode: 3arMmenuss Connua u JlyHsl, nBera Ten,
. onTUYecKue sBJIeHUs B aTMocdepe (1iBeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, NEpUCKOI, (oToannapaT, ONTHYECKUE
. CBETOBO/IBI
4 KBAHTOBBIE SBJIEHUA
il PagnoaktuBHOCTh. Asb(da-, Oeta-, ramma-uznyyenus. Peakiuu anbda-u Oera-

pacnaja




4.2 OmnsiTel Pesepdopaa o paccesnuto anbda-gactuu. [lnanerapuas moaens atoma

4.3 CoctaB atoMHoOro0 siipa. M3otonsl

4.4 [Tepuon monypacmnanga aTOMHBIX siA€p

4.5 SAnepHble peakyu. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MAaCCOBOI'O YHCET
Qusuueckue A6leHUs 6 npupode. E€CTECTBEHHBIM pPaJUOAKTUBHBIA  (OH,

4.6 KOCMHMYECKHE Jy4H, PaJUOAKTUBHOE H3Iy4YE€HUE MPHUPOJHBIX MHHEPAJIOB,
JieicTBUE paJMOAKTUBHBIX U3TYYCHUN Ha OPraHu3M YeJIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYAJIBbHBIN TO3UMETp, Kamepa

BI/IHLCOHa, AACpHasd SOHEPreTuka




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Gusuka: 9-i1 knacc: 0a30BBIN YPOBEHb: YUeOHUK; 3-€ U3/laHue, nepepadboTaHHOE
[Meppimkun U.M., I'ythuk E.M., IBanoB A.W. u n1p. AkunmonepHoe 00111ecTBO

«HBI{&TCHBCTBO «HpOCBGHICHI/IG»

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA
O. A. Yepnuxona, C. H. I'magenkoBa, B. B. Kynpsasues ®U3NKA. ba3osslii
ypoBeHb. Meroaunueckoe nocodue k yueonuky M. M. [leppiikuna, E. M.

['yrauk, A. U. UBanoBa, M. A. IlerpoBoi

HUPPOBBIE ObPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETU
MHTEPHET

https://lesson.edu.ru/03/77?class=77
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