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IlosicHuTe/IbLHAA 3aNMHUCKa

[TporpamMMa 110 pu3rKe Ha YpOBHE OCHOBHOTO 0011jero 06pa3oBaHUs COCTaB/IeHa
Ha OCHOBe TOJIOKeHUM U TpeOOBaHMM K pe3y/bTaTaM OCBOeHHsI Ha 0Ha30BOM ypOBHe
OCHOBHOI 00pa3oBaTe/bHOM Mporpammel, ripefctaBieHHbIX B PI'OC 00O, a Takxke
c yuétom ¢enepanbHOM paboueli mporpaMmbel BocnuTaHusi U Konrenuuyun
nperio/iaBaHusi yueOHOro npeaiMeTa «DU3MKa».

CofepkaHvie TporpaMMbl 10 (U3MKe HarpaBAeHO Ha (QopMUpOBaHUe
eCTeCTBeHHOHAYYHOM TI'DaMOTHOCTA OOYYarOIIMXCS W OpraHW3alui0 H3y4eHust
Gu3MKU Ha [lesATe/bHOCTHOW OcCHOBe. B rmiporpamMMe 1o ¢u3MKe YUWTHIBAHOTCS
BO3MOJKHOCTH yueOHOTo mnpeameTa B peamu3ariuu TpeboBanmit ®I'OC OO0 K
TJIaHUPYEeMbIM JINYHOCTHBIM M MeTarpeAIMeTHbIM pe3y/bTaTaM O0yueHus, a Takke
MeXTpeZMeTHbIe CBSI3W €eCTeCTBeHHOHAayYHbIX y4eOHBIX IIpeIMETOB Ha YPOBHe
OCHOBHOTO 0011]ero 06pa3oBaHMsI.

[Tporpamma 1o (r3uKe ycTaHaBAMBAeT pacripe/iesieHre yueOHOro MaTepuasa Io
rogaMm oOyueHusi (MO Kjaaccam), TMpejjaraeT MPUMEPHYIO T0C/Ie[0BaTeIbHOCTh
M3yueHUsi TeM, OCHOBaHHYIO Ha JIOTUKe pa3BUTHs MPeJAMETHOr0 CO/Iep>KaHUs U yuéTe
BO3PACTHBIX 0COOEHHOCTe 00yUaroIIUXCsl.

[Tporpamma 1o ¢r3MKe pa3paboTaHa C 1ie/TbI0 OKa3aHUsl METOANUEeCKOW TTIOMOILH
YUUTEJTI0 B CO3/laHUU paboueit porpamMmbl 10 yueOGHOMY TpeIMeTy.

O61as xapakTepucTUKa yueOHOro npejvera « Du3uka»

dusmKa SBASETCS CUCTeMO0Opa3yIoLUM /Jisi eCTeCTBeHHOHAyUHbIX yueOHbIX
TpeIMEeTOB, MOCKOJIbKY (hH3UUeCcKre 3aKOHBI JIe)KaT B OCHOBe MPOLeCCOB U SIBJIEHUH,
M3y4yaeMbIX XHUMUel, OMoJiorrel, acTpOHOMUeH U (u3nueckoi reorpaduei, BHOCHUT
BK/IaZi B eCTeCTBEHHOHAay4YHYI0 KapTHUHY MHpa, TPeJoCTaB/isieT Haubosiee siCHbIe
o0pa3ijpl TIpUMeHeHHsI HayYyHOro MeTojia T03HaHHUS, TO eCThb criocoba TosyueHus
JIOCTOBEpHBIX 3HAHUI 0 MHUpe.

OpHa W3 T/IaBHBIX 3ajau (usudeckoro obpa3oBaHUSI B CTPYKType OOIIero
oOpa3oBaHUs COCTOUT B (HOPMHUPOBAHUM €CTeCTBEHHOHAYYHOW T'DAMOTHOCTH U
HWHTepeca K HayKe y 00yUaroIuxcsl.

N3yuenue pusrku Ha 6a30BOM ypOBHe Mpe/riosiaraeT OBjaajieHue CaeAyolMu
KOMITeTeHTHOCTSIMH, XapaKTepHU3YIIIUMH eCTeCTBeHHOHaYUHYH TPaMOTHOCTb:

[ ) Hay4HO 00BSCHATD ABJIEHUA,
[ ) OLl€éHMBAThb U [IOHUMAThb 0CO0EHHOCTH Hay4HOIr'o uccjie10BaHud;

[ ) HWHTEPIIPeTUPOBAThb AJdHHbIE€ M MCII0/Ib30BATh HAyUYHbIE€ 10Ka3dTe/IbCTBA AJIA

TI0JTyU€eHUs BLIBO/IOB.

[Henu wu3yueHusT (U3MKM Ha YpPOBHE OCHOBHOrO o00iijero o6pa3oBaHus
oripefiesienbl B KoHLenuu rmpenofaBanusi yuebHoro rmipegmera «®Pusnka» B
obpa3oBaTe/bHBIX OpraHu3anusx Poccutickoit Pesepaliyiv, peamu3yronux 0CHOBHbIE
ob1ieobpa3oBaTesibHble  TIPOTPAMMBbI,  YTBepXKAEHHON  pemteHueM  Komterun



MunucrepcTBa TpocBerrieHuss Poccuiickoii Pepepariun (ITpOoTOKOM OT 3 JeKabps
2019 r. Ne I1K4BH).
Henmu u3yueHust GuU3UKU:

@ r1puobpeTeHWe HHTepeca M CTpPeM/eHHs] OO0ydYalrmMxcs K HaydyHOMY
W3yYeHHUIO TIPUPO/IbI, pa3BUTHE WX UHTEJIEKTya/IbHbIX U TBOPUECKUX CITIOCOOHOCTEH;

@ pa3BuUTHe TIpe/ICTaB/IeHU 0 HAYUHOM MeTo/le TO3HaHUs U (pOpMHUpOBaHUe
WCCJIe[JOBaTe/IbCKOTO OTHOLLIEHUS K OKPY KalOIIUM SIBJIEHUSIM;

® (¢opMHpoBaHHMe HAyyHOrO MHPOBO33pEHHMsI KaK pe3ysbTaTa H3yueHust
OCHOB CTPOEHMSI MaTeprH U (PyH/IaMeHTalbHbIX 3aKOHOB (DPU3UKU;

® (opMupoBaHUe MpeACTaBAeHUM O POJU (PU3KMKHU [Jid PA3BUTHSA APYTUX
eCTeCTBeHHBIX HayK, TEXHUKU U TeXHOJIOTHN;

@ pa3BuTHe  TIpeACTaBAeHHWH O  BO3MOXKHBIX  cdepax  Oyayiei

npo)eCCUOHA/ILHOW  JIeSITe/IbHOCTH, CBSI3aHHOM C  (DU3MKOW, TMOJATOTOBKA K
nanbHelieMy o0yueHHWIO B 3TOM HarpaB/IeHUH.

HocTrxeHue 3TUX Lie/ieil MporpamMmbl 1o GU3KKe Ha ypOBHE OCHOBHOTO 00I11Iero
obOpa3oBaHus 00ecrieurBaeTCs pellieHreM CeIyIoIUX 3afaq:

@ T1puoOpeTeHrWe 3HAaHWM O [JUCKPETHOM CTPDOEHWM BeIlecTBa, O
MeXaHUYeCKUX, TeJIOBBIX, 3JIEKTPUUECKUX, MarHUTHBIX U KBAHTOBBIX SIBJIEHUSIX;

@ T1puoOpeTeHre YMeHUM OMMCHIBaTh U OOBSACHATH (DHU3UUECKHe SIBJIEHUS C
MCITI0J/Ib30BaHUEM T0JTyYeHHbIX 3HAaHUY;

@ OCBOEHHWe METO[OB peIleHusi TMpPOCTeUIINX pacCuyéTHbIX 3a7au C
MCIT0J/Ib30BaHUeM (hHU3MUeCKUX MoJiesiel, TBOPUECKHUX U MPaKTUKOOPUEHTUPOBAaHHBIX
3a/1ay;

@ pa3BUTHe YMeHWU HaOMoAaTh TPUPOAHLIE SIBJIEHUS] W BBITOHATD OIIBITHI,

naboparopHble paboThl U SKCIIePUMeHTabHble WCC/IeOBaHUS C HCII0J/Ib30BaHUEM
H3MepUTe/TbHBIX TIPUOOPOB;

@ 0cCBoeHUe MpUEMOB paboThl ¢ uMHbOpMalMel (hHU3MUecKoro cofeprKaHus,
BK/IIOYasi MH(OpPMALMI0 O COBPEMEHHbIX [OCTWXKEHUsIX (U3WKMU, aHaau3 |
KpUTHYEeCKOe OlleHUBaHue uHhopMaliuy;

@ 3HAKOMCTBO CO cepaMy MpoeCcCUOHATBHOW [|eATeTbHOCTH, CBSI3aHHBIMU

C (U3MKOW, U COBPEMEHHbIMU TEXHOJIOTHSIMM, OCHOBaHHbIMU Ha [JOCTHDKEHHSIX
(Y31UeCKOr HayKHU.

Mecto yueoHOro npeaMeTa «PU3uKa» B yueOHOM IIaHe

Ha wu3syueHue ¢u3uku (0a30BbIii ypOBeHb) Ha ypOBHEe OCHOBHOTO OOII[ETo
obpazoBanust oTBoauTCs 170 yacoB: B 8 Kiacce — 68 vacoB (2 vaca B Hefienn0), B 9
kacce — 102 yaca (3 uaca B HefieJt0).

[MpennaraemMblii B riporpamMMe 1o (u3uke TepeuyeHb J1aboOpaTOpPHBIX paboT U
OTBITOB HOCUT PeKOMeH/laTe/IbHbIM XapakTep, YuuTe/b fiejiaeT BbIOOp TMpOBeieHUs
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7mabopaTOpHBIX pab0T W OIBITOB C YYETOM MHAWBUAYAIbHBIX 0COOEHHOCTEeMH
00yuaroIuxcs, CMUCKa JKCTepUMeHTaNbHbIX 3a/laHul, TpefjiaraeMbiX B paMKax
OCHOBHOTO I'OCYIapCTBEHHOT0 K3aMeHa 10 (pu3mKe.

Cojiep)xaHue 00yueHust
8 KITACC

Pa3pen 1. TerioBblie iB/IeHUS.

OCHOBHBIE TIOJIOXKEHUS MOJIEKY/ISIDHO-KMHETUUECKOM TeOpUM  CTPOEeHUs
BelllectBa. Macca ¥ pa3mepbl aTOMOB U MOJieKyJa. OMNbITel, IOATBEPXKAAroLue
OCHOBHbIE M0JIOXKEHHUS MOJIeKYJIIPHOKMHETUYECKOU TeOPHH.

Mogenu TBEPAOTO, JKUAKOTO U ra3000pa3HOr0 COCTOSIHUM  BellleCTBa.
Kpucranmuueckve u amopdubie Tesa. OObsiCHEeHWe CBOWCTB ra3oB, >KUAKOCTEN U
TBEPABIX Tel Ha OCHOBe TOJIO)KeHUW MOJIeKY/ISIPHO-KUHETUYECKOU TeOpHH.
CmauuBaHue U KalwsipHble siBjleHrs. TerioBoe paciivpeHye U cKaTtue.

Temmneparypa. CBsI3b TeMmrepaTrypbl CO CKOPOCTBbIO TeIUIOBOI'O [BUKEHUS
yactull. BHyTpeHHsin 3Heprus. Criocobbl u3MeHeHUsI BHYTpeHHeM JHepruu:
Teruionepejaya U coBepilieHre paboThl. Bubl Terionepesaun: TemoNpPOBOAHOCTb,
KOHBEKLIUS, U3JIyYeHue.

KonuuecTBo TeruioTel. Y[lenbHasi TEIVIOEMKOCTh BelllecTBa. TeruiooOMeH M
TeTJIOBOe PaBHOBecHe. YpaBHeHHe TelsioBoro OanaHca. [lniaBneHue U oTBep/eBaHye
KPUCTA/I/TMUeCKUX BeIeCTB. Y/eabHasi TeIuioTa TuiaBjeHusi. [lapoobpa3oBaHue u
KoHZeHcalusi. Vcrapenue. Kumenue. YgenbHas Teryiota Iapoobpa3oBaHUsl.
3aBUCUMOCTb TeMIlepaTypbl KUIeHUsI OT aTMOC(HEePHOr0 /laB/ieHusl.

BnaxkHOCTh BO3zyXa.

OHeprus TOIUIUBa. Y Je/lbHasl TeryioTa CropaHusl.

[Mpuniunel  pabotbl TervioBbix aApurateniert KII TeruioBoro gBuraresis.
TenioBbIe ABUTATeNN U 3all{UTa OKPY Karollel Cpe/ibl.

3aKOH COXpaHeHUs U TpeBpalljeHysl SHepruy B TeIVIOBbIX MPoLieccax.

demoncmpayuu.

1. HabntoneHre 6poyHOBCKOTO JIBUYKEHUSI.

2. Habmopenue auddysuu.

3. Habto/jeHue siB/ieHHW CMaulBaHUSI U KallA/UISIPHBIX SIBJIEHU.

4. HabJito/jeHue TerioBoro paciiiMpeHus Tejl.

5. Vi3meHeHVe AaB/ieHHs Ta3a NpU W3MeHeHWH 00béMa M HarpeBaHUM WU
OXJIaXKJEHUU.

6. [IpaBria u3aMepeHus: TeMIiepaTyphl.

7. Bupb! Terniornepeauu.

8. Ox/akieHre py COBepIIeHUH PabOTHI.

9. HarpeBaHue npu coBepiiieHMH PabOThI BHEIITHUMU CUJIaMHU.

10. CpaBHeHMe TeMJI0EMKOCTeN pa3/IMuHbIX Bel[eCTB.
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11. HabGsmomeHve KUMeHUs.

12.  HabsmomeHure MOCTOSTHCTBA TeMIIePATyphl MPH TIaB/IeHUH.
13.  Mogenu TerioBbIX JBUTaTe/eu.

JlaGopamopHble pabombl U ONbIMbL.

1. OmnbIThI IO 0OHAPYKEHUIO [IeNCTBUSL CHJT MOJIEKY/IIPHOTO TIPUTSKEHUSI.

2. OnbITHI 1O BBIPAIMBAHUIO KPUCTA/IJIOB IOBAPEHHOM COJTM WX Caxapa.

3. OnbIThl MO0 HAaO/MIO/IEHHIO TEIJIOBOTO pacCIIMpPeHUs Ta30B, KUJKOCTeN U
TBEPABIX TeJl.

4, OmnpesiesieHre AaBAeHUs BO3yXa B Oa/lJIoHe LITIPUIIa.

5. OnbITEI, JeMOHCTPUPYIOLME 3aBUCMMOCTbL [aBjIeHUs BO3/yXa OT ero
00bEMa 1 HarpeBaHUsI UM OXJIaXKeHUsI.

6. [lpoBepka rumoTe3bl JIMHENMHOW 3aBUCMMOCTH [UIMHBI CTOJIOMKA
JKUJIKOCTU B TEPMOMeTPUUeCKOol TpyOKe OT TemriepaTyphbl.

7. HabntofeHve wu3MeHeHUsi BHYTpeHHell 3Heprud Teja B pe3y/bTaTe
Terionepeauu ¥ paboTbl BHELLIHUX CUJI.

8. WccnenoBanue siBieHUsi TeryiooOMeHa TIpU CMEIIMBAHUU XOJIOAHOM U
ropsiyei BoJpbl.

9. OmnpezesileHMe KOJWYECTBA TEIUIOThI, IIOJIyYEHHOrO BOJOU TpHU

TeriI000MeHe C HarpeThbIM MeTa/I/TMUeCKUM I[UTMHIPOM.
10. OmnpeneneHve yJenbHON TeNIOEMKOCTH BellleCTBa.
11.  HccnemoBaHue mporjecca ucrapeHus.
12. OmpepeneHre OTHOCUTEBHOM BJI&XKHOCTH BO3/yXa.
13. OmnpepgenieHne yAenbHOM TEIUIOTHI TJIaBJEHUS JIbJA.

Pa3pen 2. DnekTpuyecKue U MarHUTHbBIE SIBJICHUS.

Onektpu3alus Tes. [IBa poja >5/IeKTPUYECKHUX 3apsfoB. B3aumogelicTBue
3apsbKeHHbIX Tes. 3akoH KysioHa (3aBUCMMOCTB CHJTbI B3aUMOIEUCTBUS 3apSKEHHBIX
TeJ1 OT BeJIMUUHBI 3apPSiZIOB U PACCTOSTHUS MEXAY Te/laMH).

OnekTpruyeckoe T1iosie. HamnpsykKEHHOCTH 3/1eKTpUUecKoro Tosst. I[IpuHiun
Cynepro3uLUU 3/IeKTPUUECKHUX T0Jied (Ha KaueCTBEHHOM YPOBHE).

Hocutenu s/eKTpuYecKUx 3apsifoB. DeMeHTapHbIA 3/IeKTPUUYECKUM 3apsif.
CtpoeHue atomMa. [IpOBOJHUKU U JUDJIEKTPUKU. 3aKOH COXPaHeHUs 3JIeKTPUUeCKOro
3apsja.

ONeKTpUUeCKUM TOK. YCJIOBUSL CYL[eCTBOBAaHUSA 3JIEKTPUUYECKOrO0 TOKa.
VICTOYHVKM TIOCTOSTHHOTO TOKa. [leMCTBUSI 3/1EKTPUUECKOTO TOKa (TersioBoe,
XMMHUECKOe, MarHUTHOE). DJIeKTPUYECKUM TOK B JKUJKOCTSIX U ra3ax.

OnekTpuueckass Oernb. (Cuia  TOKa.  JJIEKTpUUECKOe  HallpshKeHue.
CormnpoTuB/eHre TPOBOJAHUKA. Y le/IbHOe CONPOTUB/IeHUEe BelecTBa. 3aKOH Oma [
yuacTka uenu. [TocmegoBaresibHOe U Mapasie/ibHOe coeJjiHeHre TPOBOIHUKOB.

PaboTa ¥ MOIIHOCTh 3M€KTPUUYECKOr0 TOKa. 3akoH [Dxoyss—/leHia.
OneKTprUecKre Menu U MOTpeOUTe I 3/1eKTPpUUecKol 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUe.

[TocTosiHHBIE MarHUThI. B3auMo/ielicTBUe MOCTOSSHHBIX MarHATOB. MarHuTHoe
riojie. MarHuTHoOe 11oj1ie 3emMJ/Ii U ero 3HaueHue [J1s1 )KU3HU Ha 3emsie. OnbIT Dpcresa.
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MarHuTHoe T10Jie 3/1eKTPUUeCKOoro Toka. [IpumeHeHue 3/1eKTPOMarHUTOB B TeXHUKE.
[lericTBMe MAarHATHOTO TIO/Is1 Ha TMIPOBOJHUK C TOKOM. OJIEKTPOZBUraTe/lb
MOCTOSIHHOTO ~ TOKa. VIcrionb3oBaHve — 37eKTpPOJBUTraTesled B TeXHUYECKUX
YCTPOMCTBAxX M Ha TPaHCIIOPTe.

OmneiTel Papajes1. fBneHre 31€eKTPOMAarHATHOM WHAYKUMH. [IpaBusio JleHua.

O/eKTporeHepaTop. Criocobbl TIO/TyYeHUS 3JIEKTPUUECKOU SHEepPruu.
ONeKTPOCTAHLIMK Ha BO30OHOB/ISIEMbIX HCTOUHUKAX SHEPTUU.

demoncmpayuu.

1. DJieKTpU3aLys TeJl.

2. [IBa poza 3/1eKTpUYeCcKUX 3apsiioB U B3aUMOJENCTBYE 3apPSDKEeHHBIX TeJl.

3. YcTpoucTBO M fiercTBHe 3/1eKTPOCKOMa.

4. OJIeKTpoCTaThUueCcKass MHAYKLMS.

5. 3aKOH COXpaHeHUs dJIeKTPUUeCKUX 3apsi/i0B.

6. [IpOBOAHUKY U AUIIEKTPUKU.

7. MogenvpoBaHue CUIOBBIX JIMHUM 3JIEKTPAYECKOTO TTOJIS.

8. VICTOYHMKU TOCTOSAHHOT'O TOKa.

9. [lericTBYS 3/1€KTPUYECKOr0 TOKaA.

10.  DEeKTpUYEeCKUM TOK B JKUJKOCTHU.

11.  T'a30BbIii pa3psizi.

12.  V3mepeHue CU/Ibl TOKA aMIIepMETPOM.

13. M3mepeHue 3/IeKTPUUYECKOIr0 HaMpPsKeHWs BOJIbTMETPOM.

14.  PeocrtaT u MarasvH COMPOTUB/IEHUM.

15. B3saumogencTBUe TTIOCTOSSHHBIX MarHUTOB.

16. MopenupoBaHue HeBO3MOXHOCTH pa3zesieHus I10JIF0COB MarHura.

17. MopgenupoBaHye MarHATHBIX T0JIeU MOCTOSHHBIX MarHUTOB.

18.  OmwIT IpcTena.

19. MarHuTtHoe 1osie ToKa. J/1eKTPOMarHur.

20.  [deuicTBHMe MarHUTHOTO MOJIS1 HA IPOBOJHUK C TOKOM.

21.  DOnextpojBuraresib OCTOSIHHOI'O TOKaA.

22.  UccnepoBanue siBNeHUS 3J1eKTPOMarHUTHOW UHIYKLIWU.

23.  Omnsitel ®apapes.

24.  3aBUCHMMOCTb HallpaB/eHUs] WHAYKIMOHHOTO TOKa OT YC/JIOBUM €ro
BO3HWKHOBEHUS.

25.  DJIeKTporeHeparop MOCTOSAHHOIO TOKa.

JlaGopamopHble pabombl U ONbIMbL.

1. OnpITel O HAOMIOAEHWIO 3/IEKTPU3al[MK  Tel WHAYKIWeH U TIpH
CONPUKOCHOBEHUH.

2. WccnenoBaHnre [eUCTBUS 3/IEKTPUYECKOTO TOJiI Ha TIPOBOJHUKUA H
[VI3/IeKTPUKU.

3. C6opKa ¥ mpoBepKa paboThI 37IEKTPUUECKOM 11eTTH TTIOCTOSTHHOT'O TOKa.

4. V3mepeHue U peryimMpoBaHue CUJIbI TOKA.

5. V3mepeHue U peryavupoBaHue HarpsiyKeHUs.

6. WccnenoBaHue 3aBUCUMOCTU CUJIBI TOKA, WAYILETO yepe3 pe3ucTop, OT

COIIPOTHUBJIEHHSA PE3NCTOPA W HAIIPSKEHWA Hd pe3rnCTope.
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7. OInBbITHI, [IeMOHCTPUPYIOLLKe 3aBUCUMOCTD 3/1EKTPUYECKOr0
COTIPOTUBJIEHUSI TIPOBOJHUKA OT €ro [JJ/IVMHbI, ITUIOLIAZiM TIOTePeYHOro CeyeHus U
Marepua’a.

8. [IpoBepka mpaBu/Ia CJIOKEHUsS] HalpsUKeHUW MNpU MOCJ/el0BaTeIbHOM
CoeJIMHeHUY [JBYX Pe3UCTOPOB.

9. [IpoBepka mpaBwWia [AJjisi CWAIbl TOKa TPU Mapasjie/lbHOM COeJUHEeHUU
Pe3KCTOPOB.

10.  Ompepenenyvie paboThl 37IEKTPUUECKOTO TOKA, UYIIIETO Uepe3 pe3ucTop.

11. OmnpepeneHre MOIHOCTHA 3JIEKTPUUECKOTO TOKAQ, BbIJe/NSIeEMOM Ha
pe3ucrope.

12. WccnemoBaHue 3aBUCUMOCTU CWJIbI TOKA, UAYIIEr0 yepe3 JIaMIIOUKy, OT
HarpspKeHUs Ha Hewu.

13.  Omnpegenenue KII/I HarpeBaTens.

14. UccnemoBaHWe MarHUTHOTO B3aWMO/IEWCTBUS TOCTOSIHHBIX MarHUTOB.

15. M3yueHue MarHUTHOrO TOJId TOCTOSIHHBIX MAarHUTOB TIPU HUX
00beJUHeHNH U pa3/ie/ieHnH .

16. WccnenoBaHue AeMCTBUS JIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17.  OnbITbl, [AeMOHCTPUPYIOLKE 3aBUCUMOCTb CHW/Ibl B3aUMOZENCTBUS
KaTyIIKU C TOKOM U MarHvra OT CWIbl TOKa Y HarpaBJ/ieHUsI TOKA B KaTyIIKe.

18.  V3yueHue AielCTBUSI MAarHUTHOTO T0J/Is1 HAa TIPOBOJAHUK C TOKOM.

19. KoHcTpyupoBaHHe ¥ u3ydeHHe paboThl 3/IeKTPOBUTaTE s,

20. U3mepenue KII/l 3/ieKTpoABUTaTEIbHOM YCTAaHOBKH.

21. OneITel MO WCCAEA0BAHUIO SBJA€HUSI SJ€KTPOMAarHUTHOW WHAYKLIUM:
WCCleJOBaHre U3MEeHEeHUM 3HaueHUs U HarlpaBJ/IeHUs] UHAYKLMOHHOTO TOKaA.

9 K/IACC

Pa3pen 3. MexaHnuecKue siB/IeHHS.

Mexanuueckoe fBWKeHue. MarepuaibHass Touka. (CucremMa OTCuéra.
OTHOCUTE/ILHOCTD MeXaHWYeCKOro [JBWKeHUs. PaBHOMepHOe TIpSIMOJIMHEWHOe
IBIKeHUe. HepaBHOMepHOe MpsIMOJIMHeNHOe [ABWKeHue. CpefHsii U MrHOBEHHast
CKOPOCTb TeJla [IPU HepaBHOMEPHOM [IBVKEHUU.

Yckopenve. PaBHOyCKOpeHHOe TpsMO/IMHelHOe [BwkeHue. CBoboaHOe
nagenve. OnbITel ['anues.

PaBHOMepHOe /IBU)KeHHe TI0 OKpY>KHOCTU. [lepuoj ¥ yactoTa oOpailjeHusl.
JIvHeliHas 1 yrjoBasi CKOpPoCTU. LleHTpoCcTpeMuUTe/IbHOe yCKOpeHue.

[TepBbivi 3akoH HeroToHa. BTopou 3akoH HeroToHa. Tpetnit 3akoH HbroTOHa.
[IpyvHLMIT CyTIepro3vLiuu CUJL.

Cuna ynpyrocty. 3akoH ['yka. Cvja TpeHUs: CUia TPeHUsl CKOJIb)KeHUs], CHJia
TPeHUs TIOKOsI, APYyrre BU/bl TPEHHS.

Cuna TsPKeCTH M 3aKOH BCEMUPHOT'O TSATOTEHHs. YCKOpeHHe CBOOOJHOIO
najeHus. [Iswkenue tuiaHeT BOKpyr CosHia. [lepBas KocMuueckass CKOPOCTb.
HeBecomocTs 1 neperpysku.

PaBHOBecre MarepuanbHOM TOUKU. AOCO/MIIOTHO TBEPJOe Tesio. PaBHOBecue
TBEPZOr0 TeJla C 3aKPerVIEHHOM OChIO BpallleHus. MoMeHT cuibl. LIeHTp TsKeCTH.
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Nmnynec Tena. Vi3MeHeHue umilysbca. VIMIy/sbC CWJbl. 3aKOH COXpaHeHUs
VMMITy/IbCa. PeakTUBHOE [IBU)KeHUe.

MexaHuyeckasi paboTa ¥ MOIIJHOCTb. PaboTa CU/T TSDKeCTH, YIIPYTOCTH, TPEHUS.
CeBs3p SHeprud W paboTel. IloTeHI[ManbHAs JHEPTUs Tefa, TIOJHATOrO Haf
MOBEPXHOCTBI0 3eM/M. [loTeHlMa/bHasi SHEPrusi CKaToW MpY>XKUHbI. KrHeTuueckas
sHeprusi. TeopemMa O KHWHETUUECKOM SHepruy. 3aKOH COXPaHeHUsI MeXaHW4YeCKOU
SHepruu.

demoncmpayuu.

1. Habntomenne mMexaHWMUeCKOTO [BWDKEHMS Tejla OTHOCUTETLHO Pa3HbIX
TeJl OTCUéTa.

2. CpaBHeHMe TIyTed W TpPaeKTOPUM ABWKEHHUsS OJHOr0 U TOrO >XKe Teja
OTHOCUTEJIbHO Pa3HbIX TeJl OTCUETA.

3. N3MepeHre CKOPOCTH M YCKOPEeHUSI MPSIMOIMHEUHOTO JIBU>KEHUS.

4, NccnenoBanue npru3HakoB PaBHOYCKOPEHHOT'O JBUXKEHHS.

5. HabttojeHue IBYKEHUS TeJla TI0 OKPYKHOCTH.

6. HabsmofieHre MexXaHWUYeCKUX sIBJIEHWH, MPOMCXOAAIIUX B CHUCTEME

orcuéta «Teyexxka» NPy eé PaBHOMEPHOM U YCKOPEHHOM /IBKEHUU OTHOCUTETBHO
KabuHeTa QU3MKH.

7. 3aBUCUMOCTb YCKOPEHUS Tesla OT MacChl Tesa U JeMCTBYIOLeH Ha Hero
CUJIBL.

8. HabntomeHre paBeHCTBa CHUJI TIPU B3aUMO/€HCTBUN Te.

9. N3MmeHeHue Beca TeJsia Py YCKOPEHHOM /JIBUKEHUH.

10.  Ilepepaua umIty/ibca rpy B3auMO/€UCTBUY TeJl.

11. TIpeobpa3oBaHust SHEPTUU MPH B3aUMOAEUCTBUN TeJl.

12.  CoxpaHeHHe UMITyJIbCa MIPU HEYNIPYTOM B3aUMOJEHCTBUM.

13.  CoxpaHeHHe UMITy/IbCa ITPU a0COJTIOTHO YIIPYTOM B3aUMOZEUCTBUM.

14. HaOmopmeHne peakKTUBHOTO IBYKEHUS.

15. CoxpaHeHre MexXaHHUeCKOW SHepryuu Mpy CBOOOIHOM MaleHUH.

16. CoxpaHeHMe MeXaHWYECKOW 5SHEPruM TpU [JBWKEHUM Teja TI0f
JeCTBUEM TIPY>KUHBI.

JlabopamopHble paGombl U ONbIMbl.

1. KoHcTpyrpoBaHue TpakTa [/l pa3roHa M JjaJbHeMIlero paBHOMEPHOI O
[BIDKeHUA LIapUKa UIN TeJIeXKKHU.

2. OmnpesienieHre cpefjHell CKOPOCTU CKOJIb)KeHUsI OpycKa WU JABWKEHUS
11apyKa 110 HaKJIOHHOU IVIOCKOCTH.

3. OrnpejienieHue yCKOpeHUsi Tejla IIPU PaBHOYCKOPEHHOM [BUKEHUU I10
HAKJIOHHOU IJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTU IIYTHU OT BPeMEHU IIPU paBHOYCKOPEHHOM
NBIDKEeHUN 0e3 Haua/IbHOM CKOPOCTH.

5. [TpoBepka TrUIMOTe3bl: €CAd TIPU PaBHOYCKOPEHHOM [IBWKeHUW 0e3

Haya/IbHOM CKOPOCTH IIYTM  OTHOCATCA KdK  pAn HEeUeTHBIX 4YuCes, TO
COOTBETCTBYHOIIIHE TIPOMEXYTKH BPEMEHW OAMHAKOBEIL.

6. MCCJ'IE,E[OB&HI/IE 3dBUCUMOCTHU CHJIbI TpEHHUA CKOJIb’)KEHUA OT CHJIbI
HOPMAJIBHOT'O OdBJIEHUA.



7. Omnpenenenue K03 duliieHTa TPEHUSI CKOTbXEeHUS.

8. OrnpefienieHne KECTKOCTU MPYKUHBI.

9. OnpegeneHrie pabOThI CU/IBI TPEHUS TP PABHOMEPHOM /IBW)KEHHH Tejia
10 TOPU30HTA/IbHOW MMOBEPXHOCTH.

10.  Ormpenenenrie pabOTBI CUBI  YIPYTOCTH TpPU  TIOABEME Tpy3a C
HCTI0/Tb30BaHHEM HEMOZBM>KHOTO U TIOJBIKHOTO OJIOKOB.

11.  V3yyeHue 3aKOHa COXpaHEHUSsI SHEePIUM.

Pa3pen 4. MexaHnuecKHe K0/1e0aHKsa M BOJIHBI.

KonebaTenbHoe aBmxeHre. OCHOBHbIE XapaKTePUCTUKU KosebaHuWM: mepuof,
4yacToTa, aMIUIMTyZa. MareMaTUuyeCcKUd W TIPY>KUHHBbIM MasTHUKU. lIpeBpaieHuve
9HepPIruu Mpu KoJiebaTeTbHOM JBVKEHUH.

3aryxarorye KosieOaHUsI. BriHyXeHHbIe KosebaHusI. Pe3oHaHcC.
Mexannueckue BoyiHbl. CBOMCTBa MeXaHUYeCKUX BOJIH. [IpoionbHbIE U TTONepeYHbie
BOJIHBI. /I/IMHA BOIHBI U CKOPOCTh €€ pacrnpocTpaHeHUs. MexaHWuecKue BOJIHBI B
TBEPAOM TeJjle, CeICMHUUeCKHe BOTHBI.

3ByK. I'poMKOCTE 3ByKa M BbiCOTa TOHa. OTpaxeHue 3BykKa. VH(pa3ByK u

y/bTPa3BYK.

demoncmpayuu.

1. Habntonenue konebaHuii Ten moJ| JeCTBUEM CUJIbl TS)KECTH U CHIIbI
YIIPYTOCTH.

2. Habntopenue KosiebaHuii Tpy3a Ha HUTH U Ha MPY>KUHE.

3. HabmtomeHue BeIHYKIeHHBIX KoiebaHU ¥ pe30HaHca.

4. PacnipocTpaneHne Npo/j0/IbHBIX Y TIONIEPEYHBIX BOJIH (Ha MOZEHN).

5. Habtto/jeHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTUUeCKUM pe30HaHC.

JlabopamopHble pabombl U ONbIMBbI.

1. OmnpezesieHe 4YacTOTBI W TIepHOJa KojaebaHMM MaTeMaTH4eCKOro
MasiTHUKA.

2. OmnpefeseHre YaCcTOTHI M ITePHO/ja KOJieOaHW TTPYKUHHOT'O MasTHHKA.

3. ViccnenoBaHve 3aBUCMMOCTHM TiepyUofia  KOJieOaHWM TIO/[BEIIIEHHOTO K
HUTU I'Py3a OT JJIMHbI HATU.

4. WccnenoBaHve  3aBUCMMOCTH  Tepuoja  KosiebaHUil  TPY>KUHHOTO
MasiTHUKA OT MacChbl Ipy3a.

5. [TpoBepka He3aBUCUMOCTH Tiepuozia KosiebaHui Tpy3a, MOoBeIlIeHHOTO K
HWUTH, OT MacChl rpy3a.

6. OnbITEI, [€MOHCTPUPYIOIME 3aBUCUMOCTb Tepuoja KojebaHui
TIPY>KUHHOTO MasgiTHUKA OT MacCChl IPy3a U XKECTKOCTU MPY>KUHBI.

7. Vi3mepeHue yCcKOpeHHsi CBOOOAHOTO TafleHusl.

Paspen 5. D/1eKTpOMardHuTHOe 110/1€ ¥ 3/IeKTPOMarHUTHbIe BOJIHBI.

ONeKTPOMarHWTHOe  Tojie.  OJIeKTpOMarHuTHele  BOJIHBL.  CBOMCTBa
9/1eKTpOMarHuTHbIX BOMH. [llkajma 3/1eKTpOMarHUTHBIX BOJH. Vcriosib3oBaHue
3JIEKTPOMarHUTHBIX BOJIH /ISl COTOBOM CBSI3U.

OneKTpoMarHuTHasi Tpupoja cBeta. CKOpocTh cBeTa. BoJyiHOBbIe CBOMCTBa
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CcBeTa.

demoncmpayuu.

1. CBoMCTBA 3/1€KTPOMarHATHBIX BOJIH.

2. BonHoBbIe CBOlCTBa CBeTa.

JlaGopamopHble pabombl U ONbIMbL.

1. Vi3ydyeHne CBOWCTB 371€KTPOMAarHUTHBIX BOJIH C MOMOIIBI0 MOOH/TIEHOTO
TesedoHa.

Pa3pen 6. CBeTOBBIE SIB/ICHMSA.

JTyuyeBast Mojie/ib cBeTa. MicTOUHMKY CcBeTa. [IpsiMo/iMHeiHOe pacnpoCTpaHeH e
cBeta. 3atMeHuss ComnHua v JIyHel. OTtpakeHue cBeta. [Inockoe 3epkasio. 3akoH
OTpa’KeHUsI CBeTa.

[IpesiomsieHne cBeTa. 3akKOH IipejioMyieHUs1 cBeTa. [lo/iHOe BHyTpeHHee
oTpakeHHe cBeTa. VICrmo/ib30BaHUe MOTHOTO BHYTPEHHEr0 OTPaKeHUsI B ONTUYEeCKUX
CBeTOBOJax.

JIunza. Xop nyueii B nuH3e. OniTiueckasi cucteMa ¢oToarirnapaTa, MUKpOCKOTa
U Tesieckora. ['71a3 Kak onryvyeckas cucreMma. bim30pyKocTs U aibHO30PKOCTb.

Pasnokenue 6Genoro cBeta B crektp. Ombitel HbioToHa. CrioykeHue
CTieKTpa/ibHbIX LIBETOB. [lucrnepcus cBera.

demoncmpayuu.

1. [TpsiMosiMHelHOe paclpoCcTpaHeHue CBeTa.

OrtpakeHue cBeTta.

[TonyueHue n3obpa’keHui B TIJIOCKOM, BOTHYTOM U BBITTYK/IOM 3epKaJax.
[IpesniomsieHue cBeta.

OnTuyeckul CBETOBO/,.

Xop mydeit B cobuparoirieil TuH3e.

Xopg nyuel B pacCerBarolLlel JIMH3e.

[TonyueHve n306pa>keHUI C TIOMOIIIBIO JIUH3.

[TpuHUMn felcTBUA PoToarnmnapara, MUKPOCKOIIA U TeJleCKorma.
0. Mogens rnasa.

11.  PasnoxeHue 6enoro cBeTa B CIIEKTP.

12.  TlonyueHue Genoro cBeTa MpHU CI0K€HWW CBeTa Pa3HbIX 1IBETOB.
JlabopamopHblie pabombl U ONbIMBbI.

SBOPNOU A WN

1. WccnemoBanye 3aBUCUMOCTU yT/la OTPaXKeHUsI CBETOBOTO Jiyda OT yrIJia
Ta/IeHUs.

2. 3yueHune XxapaKTepPUCTHK U300paykeHUs TIpeJMeTa B TUIOCKOM 3€epKaJie.

3. WccnepmoBanve 3aBUCHMMOCTUA yIJla TIPEJIOMJIEHHSI CBETOBOTO Jjydya OT
yI7a MafieHus Ha TPaHULIe «BO3JyX—CTeK/I0».

4. [MTonyuenure n306pa’keHN i C TIOMOIIBIO COOUpATOITel JTUH3BI.

5. OmnpeneneHve  (POKYCHOTO  pacCTOSIHHMS U ONTUUECKOW  CUJIbI
cobupatolielt JTMH3bI.

6. OTMBITHI IO Pa3/oyKeHHI0 0eI0ro CBeTa B CIIEKTP.

7. OmbITHI 110 BOCIIPUATHIO 1[BE€TAa MPEAMETOB IpU MX HAOMIOJeHUM uepe3

L[BETOBbIE (PUIIBTPHI.

11



Pa3pen 7. KBaHTOBBIE siB/IEHUS.

OnbiTel Pe3epdopza u TaHeTapHas Mojielb aToMma. Mogenb atoma bopa.
VcnyckaHue v NOrJioljeHre cBeta aToMoM. KBaHThI. JIMHelUaTbie CIIeKTPhI.

PaziioakTBHOCTE. Anbda, 6eTa- ¥ ramMmma-usnydeHus. CTpoeHHe aTOMHOTO
sapa. Hyk/oHHasi Mozesib aTOMHOTO sipa. M30Tonbl. PafnoakTUBHbIE MIpeBpallleHus.
[Tepuop nosiypacriazia aTOMHBIX siZjep.

AnepHble peakiyy. 3aKOHbI COXPaHEHHs 3aps0BOTO W MacCOBOrO YMCes.
OHeprus CBs3M aTOMHbIX sfep. CBsA3b MacCbl U 3Hepruu. Peakuuu cuHTe3a U
nenenud sgep. Mcrounuku sHeprun CostHLA U 3BE3/.

AnepHas sSHepreTvka. [leMCTBUS paJUOaKTUBHBIX W3/IyUeHUM Ha JKUBbBIE
OpraHu3MBbl.

demoncmpayuu.

1. CnekTpbl U3/Ty4eHHUs U TOTJIOLLeHUSI.

2. CnekTpbl pa3/IMYHbIX ra3os.

3. CniekTp BOAOpO/A.

4. HabmtojeHue TpeKoB B KamMepe BuibcoHa.

5. PaboTa cuéTurKa MOHU3UPYIOIIUX U3/TyUeHUH.

6. Perucrpauus usnyueHust IpUPOAHBIX MUHEPAJIOB U TIPOAYKTOB.

JlabopamopHble paGombl U ONbIMbl.

1. HabntozeHue CIUIONIHBIX U JIMHEMUATBIX CTIEKTPOB M3/TyUeHUs.

2. WccnenoBaHre TPEKOB: M3MepEHHe 3HEepPruy 4acCTULbl TI0 TOPMO3HOMY
nyTH (1o gotorpadusm).

3. W3mepeHrie paioakTUBHOTO (hOHa.

IToBTOPHUTE/ILHO-0000IAIOIIUI MOy Tb.

IToBTOpHUTE/TLHO-000011ArOIIHIT MOY/Ib TIpeJHA3HAUEH /IJIs1 CUCTeMaTU3al[ul 1
000011IeHNsT TIPeIMETHOTO CO/IepKaHUSI U OIbITAa [IeATeTbHOCTH, MPHOOPeTEHHOTO
NpU U3yueHWM BCETO Kypca (U3WKWA, a TakkKe s TOATOTOBKHM K OCHOBHOMY
roCy/JapCTBeHHOMY 3K3aMeHy 110 (H3MKe [jIsi 00yJaroIuxcsi, BbIOPABIIMX 3TOT
yueOHbBIN TIpeIMeT.

[Tpu M3y4yeHWM [AHHOTO MOZYJ/IS Peanu3yrTCs M CUCTeMaTHU3HUPYIOTCS BUIBI
NesITe/IbHOCTH, Ha OCHOBE KOTOPBIX 00ecrieunBaeTCsl AOCTHDKEHUE TIPeMETHBIX U
MeTarnpeAMETHBIX  TUIAHUPYEMBbIX  pe3y/JbTaToB  oOyueHus,  (opMUpyeTcs
eCTeCTBEHHOHAYYHAsTPAMOTHOCTb: OCBOEHHE HAyUYHBIX METO/IOB HCC/IeJOBaHUsS
SBJIEHUH TPUPOAbI M TEXHUKH, OB/AJ[EHHE YMEHHUSIMH OOBSICHATh (HU3NUECKHe
ABJIEHUS,, TIPUMEHSST TIOJyueHHbIe 3HAHWS, pellaTh 3aJaud, B TOM UHCJIe
KaueCTBEeHHbIe U KCIIePUMeHTaTbHbIE.

ITpMHLIMITHAIBHO [IesSTeIbHOCTHBIN XapaKTep JaHHOIO pasjiesia peaau3yercs 3a
CUET TOTO, UTO OOyUarOIHecs BBITIO/HSIOT 3a/]JaHus, B KOTOPBIX UM TIpe/jjlaraeTcs:

Ha OCHOBe TIOJIyUeHHBIX 3HAHUM pacrio3HaBaTh YW HAYYHO OOBSCHSTH
bu3MUecKre IBIeHUs B OKPYyKaloIled IMPUpo/ie 1 TTIOBCeTHEBHOM »KMU3HU;

WCTI0/Tb30BaTh Hay4HbIe METO/bI UCC/IeJOBaHUS (DH3NUECKUX SIBJIEHHH, B TOM
qucsie /11 IPOBEPKU TUTIOTe3 U MOTyYeHUsT TEOPETUUECKUX BBIBO/IOB,;

OOBSICHITh Hay4YHble OCHOBBI Hanbosiee Ba)KHBIX JOCTIKEHHM COBPEMEHHBIX
TeXHOJIOTMM, HarpHUMep, MPaKTHUECKOT0 HCIO/Ib30BaHUS Pa3/IMUHBIX HMCTOYHHUKOB
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HePTUA Ha OCHOBe 3aKOHA TIpeBpallleHHs W COXpaHeHWs BCeX W3BECTHBIX BU/IOB
SHEPTUU.
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IlnaHupyemMble pe3y/IbTaTbl 0CBOCHHS MPOrpaMMbl 1o (PU3HUKe Ha YPOBHE
cpe/jHero oomero oo0pa3oBaHusA

V3yuyeHue ¢U3MKM Ha YPOBHe OCHOBHOTO 006IIiero obpa3oBaHusi HarpaBeHO Ha
JOCTIDKeHWe JIMYHOCTHBIX, MeTarnpeAMeTHBIX W TIpeMeTHBIX 00pa30oBaTe/IbHBIX
pe3y/IbTaToB.

JINUHOCTHBIE pe3y/jbTaTbl

B pe3ysnbTaTe u3ydeHus (HU3MKU Ha YPOBHe OCHOBHOTO 0011jero obpa3oBaHus y
oOyuatoijerocsi OyayT chopMupoBaHbl C/ieAyrollie JIMYHOCTHbIe pe3y/bTaThl B
YacTu:

1) naTpuOTHYECKOTr0 BOCIIUTAHUS:

— IIpOsAB/IEHME MHTEPECa K UCTOPUHU WU COBpEMEHHOMY COCTOSHHIO pOCCHﬁCKOﬁ

(Y31UeCKOr HayKu;

— 1|eHHOCTHO€ OTHOIIIeHHe K JJOCTV)KeHUSIM POCCUNCKUX YUEHbIX-(U3UKOB,;

2) rpakIaHCKOro ¥ IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

— I'OTOBHOCTb K dKTUBHOMY Yy4dCTHIO B O6CY)K,Z[€HI/II/I 06]]_[€CTBEHH03HBHI/IMBIXI/I

TUUYECKUX TIpo06JsieM, CBS3aHHBIX C TIPAaKTUUeCKWM TIpUMeHeHUeM [IOCTW)KeHUH
bu3uKyY;

— OCO3HaHMe Ba>XHOCTH MOPa/IbHO-3THUYECKUX IIPUHIMWUIIOB B JAedATe/IbHOCTHU

YUEHOro;
3) 3cTeTHUeCKOro BOCIIMTAHMS:

— BOCIIpUATHE 3CTETHYECKHUX Kd4eCTB (bHBH‘-IECKOﬁ HayKH: eé rapMOHHWYHOT'O

IMMOCTpO€eHUsA, CTPOroCTH, TOUHOCTH, IAKOHUUHOCTH;
4) HEHHOCTHU HAYYHOI'O IMMO3HAHUA:

— OCO3HaHWe 1[eHHOCTH (PU3MUYeCcKOl HAayKu KaK MOILIHOIO0 WHCTPyMeHTa
MO3HaHWSI MHpA, OCHOBBI pPa3BUTUSI TEXHOJOTUM, BaKHEMIed COCTaBIsIONeN
KYJIbTYDBI;

— pasBUTHe Hay4yHOH /r0003HATeNBbHOCTH, WHTEpeca K WCC/el0BaTebCKON

nesITeTbHOCTY;
5) ¢opmMupoBaHus  KyJbTYpbl 3[A0POBbSI W  IMOIHOHAIBHOIO
O/1aromoTyumsi:

— OCO3HdHHEe ILI€eHHOCTH 0e3011acHOro 06pa3a JKU3HHW B COBpPEMEHHOM

T€XHOJ/IOTM4YEeCKOM MHPE, BA>KHOCTHU TIPABHUJI 0e301acHoOro rmoBe/ieHud Ha TPaHCIIOPTeE,
Ha Aoporax, C 3/JIeKTpU4YeCKHM U1 TEIlJIOBbIM O60py,Z[OBaHI/IeM B JOMAIIIHUX YC/IOBUAX;

—chOopMHPOBAHHOCTh HaBbIKa pedieKCHH, TIPU3HaHUe CBOEro rpaBa Ha OIIMOKY
Y TaKOTO JKe TIpaBa y Ipyroro 4ejoBeKa;
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6) TpyAOBOro BOCHIUTAHMSA:

— aKTMBHOE YyuaCTHMe B pelleHWH TMpaKTUUeCKUX 3afau (B paMKax CeMbH,

oOpa3oBaTe/bHOM OpraHM3aIiM, TOpoja, Kpas) TeXHOJOTMYeCKOM W COLMa/bHOMN
HarpaB/IeHHOCTH, TPeOYIOL[UX B TOM uncie U GU3nUecKux 3HaHUM;

— HUHTepeC K IIPAKTUYECKOMY N3YUEHUTIO HpO(l)ECCHﬁ, CBA3dHHBIX C d)HBHKOﬁ;

7) 3K0/IOTUYeCKOro BOCIIUTAHUA:

— OpUeHTalUss Ha TpUMeHeHWe (U3UUEeCKUX 3HAHUW [J1s pellleHWs 3ajiau B
00/1acTy OKpy>Karollel Ccpe/ibl, TIJITAHUPOBAHUS TTOCTYIIKOB U OLIEHKU WX BO3MOJKHBIX
MOC/IeACTBUM /151 OKPY>Karoll[erd CpeJibl;

— 0CO3HaHHWe T100aTbHOr0 XapaKTepa KOJIOTMUEeCKHX IpobsieM W TyTed HxX

peleHus;

8) ajganTanuMM K H3MEHSIOLIUMCS YCJIOBHMSIM COLUMA/IbHOM W NPUPOJHOM
cpeabl:

— ToTpeOHOCTb BO B3aMMO/IEICTBUM TIPH BBITIOJTHEHUW WCC/IeIOBaHANA |
TPOEKTOB (PU31UeCKOM HallpaB/JeHHOCTH, OTKPLITOCTh OMNbITY Y 3HAHUSIM [IPYTUX;

— TIOBbIILIEHWE YPOBHS CBOEM KOMIIETEHTHOCTH 4Yepe3 [MpPaKTUUYeCKYHo
JlesiTeTbHOCTb;

— 1oTpebHOCTh B (hOPMHUPOBAHWY HOBBLIX 3HAHWM, B TOM 4Kc/ie (hOPMYIMPOBaTh
W7IeH, TIOHATHSI, TUTIOTe3bI 0 (DH3MUEeCKUX 00BbEKTaX U SBIEHUSX;

— 0CO3HaHHe [Je(UIMTOB COOCTBEHHBLIX 3HAHWM U KOMIIETEHTHOCTel B 00/1acTH
bu3uKy;

— IJlaHMPOBaHWE CBOETr0 pa3BUTUSI B TNPUOOPETeHUM HOBBIX (UINUECKUX
3HAHUM;

— CTpeMJ/IeHHe aHaJTM3UPOBAaTh U BLIAB/ISATH B3aUMOCBSI3U IMPHUPO/IbI, 00II[ecTBa U

5KOHOMHMKH, B TOM 4UHCJIe C UCII0/1b30BdHHEeM (1)H3HHECKHX 3HaHHﬁ;

— OLEHKa CBOUX [eWCTBUM C YUETOM BJMSHUS Ha OKPY’Karollyk Cpeay,

BO3MO>KHBIX T7100a/TbHBIX TIOC/Ie/[CTBUH.
MeTtanpesmeTHbIe pe3y/ibTaThl

B pe3ynbTaTe 0CBOEHMS MPOTrpamMMBbl 10 (hU3KKe Ha YPOBHE OCHOBHOT'O OOIIEro
obpaszoBanusgs y obyuaromerocst OyayT chopMHMpOBaHbI  MeTampeJAMeTHbIe
pe3y/ibTaThl, BK/IIOUAIOIIMEe TI03HaBaTe/bHbIe YHUBEpCa/lIbHble yueOHble JeHCTBUS,
KOMMYHUKaTUBHbIe  yHUBepcajbHble  yueOHble  JEeWCTBUS,  pery/asSTUBHbBIE
yHUBepCaabHble yueOHble 1elCTBUSI.
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Ilo3HaBaTe/IbHbIE YHHBEPCA/IbHbIE yUeOHbIe el CTBHS

Bba3oBble jioruueckue JjefCTBYA:

@ BLIBAATH M XapaKTepu30BaThb CYIIeCTBEHHble TPU3HAKU OOBEKTOB
(sIB/IEHUN );

@ YCTaHaB/MBaTh CYIlleCTBeHHbIM MPU3HAK KIaCCU(PUKALIUU, OCHOBAHUS ISt
0000111eH1sT ¥ CPaBHEHHUS;

@ BbISB/ISATH 3aKOHOMEPHOCTH U TPOTUBOPEUMsi B pacCMaTpuBaeMbIX (hakTax,
JAHHBIX U HAOJIIO/IeHUSIX, OTHOCSIIMXCS K (DU3UUeCKUM SIBJIEHUSIM;

@ BLISB/ISATh TPUUYUHHO-CEICTBEHHbIE CBSI3U TPU U3yYeHUU (HU3UUeCKuX

sIBJIeHUHA W TIPOLIeCCOB, [e/iaThb BBIBOZAbI C HCIIO/Ab30BaHUEM [Ie[[lyKTUBHBIX U
VMHJYKTUBHBIX YMO3aK/H0UeHUH, BbIIBUTaTh TUITIOTe3bl O B3aUMOCBSI3SIX (QU3UUeCKUX
BEJTNUMH;

@ CaMOCTOsITeTbHO BbIOMpaTh criocob pelieHus1 yueOHOM (hy3MUeCKoi 3aaun

(cpaBHEHHe HECKOJILKMX BapHWaHTOB pellieHUs, BbIOOp Haubosiee TOAXOJSAIIETO C
Y4E6TOM CaMOCTOSITE/IbHO BbI/IeJIEHHBIX KPUTEPHEB).
Bba3oBblie ucciegoBare/lbCKe JeUCTBUS:

(] HCITI0/Ib30BATh BOIIPOCHI KdK I/ICCJ'IEAOBaTEJ'[bCKI/If/‘I MHCTPYMEHT I103HAHUS;

@ TPOBOJUTH M0 CaMOCTOSITe/IbHO COCTAaB/IEHHOMY TJIaHY OIIbIT, HEC/IOXKHbIN
bu3nUeCcKuil SKCTIeprMeHT, He0oJIbITIoe UcciejoBaHe (DHU3NUeCKOTO SIBJIeHMS;

@ OlleHUBaTh Ha TIPUMEHUMOCTb W JIOCTOBEPHOCTh  HWH(MOPMaIHIO,
TMOJIyYeHHYIO B XO7Ie UCC/Ie[JOBaHus WU SKCTIePUMEHTa;

@ camocTosITeTbHO (hOpPMYMPOBaTh 0000IIeHHs U BBIBO/IBI TI0 pe3y/ibTaTaM
TpOBeIEHHOT0 Hab/II0/IeHNs, OTTbITa, MCC/Ie[JOBAaHuS;

@ TIPOrHO3MpPOBaTh BO3MOXKHOEe JajbHellllee  pa3BuTHe  (U3UUYECKUX

TIPOI[ECCOB, a TaK)Ke BLIZIBUTATh TIPETIOI0KEeHNs 00 UX pa3BUTHH B HOBBIX YC/IOBHSX
1 KOHTEKCTax.
Pabora c uadopmanuei:

@ T[IpUMEHSThb pa3/WyHble MeTO/bl, UHCTPYMEHTHI U 3alpOChl MPU MOUCKe U
orObope MH(MOPMAIUM WK JAaHHBIX C YYETOM TIPe/JIOKEeHHOM yueOHOUM (u3nuecKoi
3ajauy;

@ aHa/IU3MpOBaTh, CHCTEMAaTU3MPOBaTh U WHTEPIIPETUPOBAaTh HMH(OPMALHIO
pa3/IMYHbIX BUOB U (DOPM Mpe/ICTaB/IeHNS;

@ CaMOCTOSITEJILHO BbIOMpaTh ONTUMaAbHYI0 (OpMy TMpe/CTaBlIeHUs

vH(bOpMalMM W WIUIIOCTPUPOBATh pellaeMble 3a/laud HeCJ0XXHbIMA CXeMaMH,
JrarpaMMaMH, UHOM TpaUrKoM ¥ MX KOMOWHAI[ASMU.
KoMMyHHKaTHBHbBIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHUS:

® B Xofle 00CyXzAeHusi yueOHOro MaTepuasa, pe3yJ/bTaTOB J1abDOpPaTOPHBIX

paboT ¥ TPOEKTOB 3aJaBaTh BOIPOCHI TI0 CYIEeCTBY 0OCYyXJaeMOW TeMbl U
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BbICKA3bIBaTh WJIeH, HalleJleHHble Ha pelleHre 3aJaud U [O/ep)KaHue
6/1aroXkesiaTeTIbHOCTH OOIIeHNS;

@ COMOCTaB/ATH CBOM CYXKAEHUSI C CYKIEHUSIMH JPYTMX YYaCTHUKOB
auvajiora, oOHapy)KMBaTh pa3/MuKe U CXOACTBO TIO3ULIHM;
@ BBIPAKATh CBOIO TOUKY 3PEHHS B YCTHBIX U TMCbMEHHBIX TeKCTax;

@ 1yOJMYHO TpeJCTaB/IATh Pe3y/bTaThl BLITIOJTHEHHOTO (DHM3MUECKOTO OITbITa
(3KCIIepuMeHTa, UCCIeJOBaHMs], TIPOEKTa);

@ TIOHWMaTh U UCITO/Ib30BATh MMPEUMYIIECTBA KOMAHIHOW M MHIUBUYaTbHOM
paboThI MIpH pellieHur KOHKPeTHOU (hr3ruecKoit mpob/ieMbr;

@ TIPUHHUMAThH 1IeJTd COBMECTHOM JIeATebHOCTH, OPraHW30BbIBATh JEUCTBUS

Mo eé [JOCTY)KEHUIO: pacIpefie/iaTh PO/M, 00CY)XAaTh TMPOLIECChl W Pe3yJ/bTaThbl
COBMeCTHOM paboThl, 060011[aTh MHEHUS HECKOTbKUX JTFOZIEH;

o BBITIO/ITHATH CBOIO 4UdCThb pa6OTI:>I, AO0CTUIr'ad Ka4yeCTBEHHOI'O pe3yJ/ibTdTa I10

CBOEMY HAIIpaB/JIEHWKO W KOOPAWMHHUDPYA CBOU AGIZCTBI/IH C [ApyrumMu 4Yj€eHdAMH
KOMdH/bI;

@ OlleHMBaTh KaueCTBO CBOET0 BK/aZa B OOIIMM TPOAYKT IO KPUTEPUSIM,
CaMOCTOSITe/TbHO C(hOPMY/IMPOBAHHBIM YUaCTHUKAMU B3aUMO/IENCTBYSI.

PeryisiTUBHBbIe YHHBepCa/IbHbIE YUeOHbIe AeHCTBUS

Camoopranusanus:

@ BbLISB/IATH MPOOJEMBbI B JKU3HEHHBIX M yUeOHBIX CUTYalUsX, TPeOyroImx
A1l pereHust (pU3nYeCcKux 3HaHUY;

@ OpUEeHTHMPOBAaTbCd B  pa3/iMUHbIX [OAXO0JaX TPUHATHS  pelleHur
(MHAUBUAYaNbHOE, TIPUHSTHE PELLeHUs B TPYIIe, IPUHATHE PelleHr TPYIIoN);

@ CaMOCTOSITeJTbHO COCTaB/ISITh aTOPUTM pellleHus: (PU3nUeCcKom 3a/jauu Uin

IJlaHa UCCAefloBaHUS C YUYéTOM MMERIIUXCS PecypcoB UM COOCTBEHHBIX
BO3MO>KHOCTEM, apryMeHTUPOBAaTh Tpe/ijlaraeMble BADUAHTHI pelleHnH;

{ Ae1aTb BbI60p nu 6paTb OTBETCTBEHHOCTDL 3d PEIIIEHHUE.
C&MOKOHTPOJ’[L, 3M0l[I/IOHaJIbeIﬁ HHTE/IV/IEKT:
(] AdBaThb dIEKBATHYIO OLI€EHKY CUTYydllUU U MIpejidraTh IJIaH e€é U3MeHeHUs,;

@ OOBACHATL TIPUUHHBI  JOCTWKeHWS  (HeJOCTIDKeHUs)  Pe3y/IbTaTOB
NesiTe/IbHOCTHU, ABaTh OL[eHKY IMPHUOOPEeTEHHOMY OTIBITY;
@ BHOCUTH KODPEKTHBBI B AeSITeTbHOCTb (B TOM UHKCJIe B XOJ, BBITIOJIHEHUS

¢bu3MUecKoro WCC/iefiloBaHUsS WM TIPOeKTa) Ha OCHOBE HOBBIX OOCTOSITENTBCTB,
M3MEeHUBIITUXCS CUTYalUi, YCTaHOB/IEHHBIX OLIMOOK, BO3HUKILINX TPY/JHOCTEH;

(] OL€HMBATL COOTBETCTBHME PE3Yy/IbTATA LI€JIM U YC/IIOBUAM;

(] CTaBUTh Ce0s1 Ha MeCTo APYyroro 4yejgoBeKkd B Xo4e Criopad Win AUCKYCCHUH Had
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HayuHYIO TeMy, IOHUMAaTb MOTHBbI, HAMEPEeHUSs U JIOTUKY JIPyTroro;
@ TIpW3HaBaTh CBOE MpaBO Ha OIMIMOKY MpH pelleHnu GU3NUeCKUX 3a/jau Wik
B YTBEP>)K/IeHUSIX Ha HayuHbIe TeMbl 1 TaKOe >Ke MPaBo APYyroro.

HPEAMETHI:IE pPe3y/ibTAdThbI

K koHIly 0o0yueHusi B 8 K/iacce mipeZiMeTHbIe pe3y/bTaThl Ha 6a30BOM ypOBHe
JO/KHBI OTPaXkaTh CHOPMHUPOBAHHOCTh Y 00YUarOIIUXCsl YMEHU:

[ ) HCII0J/Ib30BATh IMOHATHA: MdCCa WU pPa3Mepbl MOJIEKYJI, TEIlJIOBOe ABWXEHHEe

aTOMOB ¥ MOJIEKYJ/, arperaTHble COCTOSIHHS BeIeCcTBa, KpUCTa/uIMueckue U
aMmop(HbIe Teja, HACBILEHHbIM W HEHACBII|eHHbIM Tlap, BJAXHOCTb BO3AYXa,
TeMriepaTypa, BHYTPEHHSIA JSHeprusi, TeIUIOBOW JBUTraTe/b, 3JieMeHTapHbIU
/IeKTPUUYECKUM  3apsifi, 2JIeKTpU4eckKoe TI10Jie, TPOBOJHUKU U  JU3JIEKTPUKU,
TOCTOSIHHBIN 3/IEKTPUYECKUM TOK, MarHUTHOE T0JI€;

@ pa3MuaTth SiBJieHWs (TeTIoBOe pacIIMpeHre W C)KaThe, Terjiornepejaya,

Ter/JIOBOe  paBHOBeCHe, CMayuBaHWe, KalW/UIApHble $IBJIeHWs, UCIapeHue,
KOHJieHCalusi,  [JlaB/ieHWe,  KpUCTa/uiM3alusi  (OTBep/eBaHWe),  KUIIeHUe,
TerionepeZaya (TeryioNpOBOAHOCTb, KOHBEKLUS, W3/ydeHUe), 3eKTpU3alus Tel,
B3aUMO/IeliCTBUe 3apsi[iOB, JeHCTBUS 3/IEKTPUUECKOrO0 TOKa, KOPOTKOe 3aMbIKaHUe,
B3aUMO/IeliCTBe MarHuUTOB, JIeliCTBME€ MarHUTHOTO TOJii Ha TMPOBOJHUK C TOKOM,
3JIeKTPOMarHUTHasi MHAYKLIYS) TI0 ONMKUCAHUIO0 UX XapaKTePHbIX CBOMCTB U Ha OCHOBE
OMBITOB, IEMOHCTPUPYIOLUX AaHHOE (PU3UUYECKOe SBIEHUE;

@ pacro3HaBaTb TIPOsIBJIeHWE U3yYeHHbIX (U3MUEeCKUX SIBJIEHUM B

OKpYy’Karol[eM Mupe, B TOM Uuc/e (pU3nyeckre sIBJIeHUs1 B IPUPO/ie: TIOBEPXHOCTHOE
HaTsDKeHUe U KalW/UISIpHbIe sIBJIeHUs B MPUPOJie, KPUCTA/UIbI B MIPUPOJE, U3TyUueHre
CoJtHIla, 3amMep3aHue BOIOEMOB, MOPCKHe Opu3bl, 0Opa3oBaHMe POChHI, TyMaHa, MHef,
CHera, 3JIeKTpUUecKHe siBJIeHUs B aTMoc(epe, 3/JeKTPUYECTBO JKMBBIX OPraHHW3MOB,
MarHuTHOe moJjie 3emMJyd, Jpeld TOoJ0COB, POJb MarHUTHOTO MO/ AJ/1S KU3HU Ha
3eMJie, TIOJISIPHOE CHsIHWE, TIPU 3TOM TepeBOAUTL MPAaKTUUeCKyo 3a/lauy B yueOHYtO,
BbIJIe/ISITh CyIlleCTBeHHble CBOMCTBA (TIpHM3HaKU) (DU3NUeCKUX SIB/IeHUM;

{ OIMKCBbIBATH M3Yy4YE€HHbIE CBOICTBaA Tesl U CI)I/IBI/I‘—IECKI/IE sABJ/1€HUA, HUCII0J/Ib3YyA

(u3rueckue BeIMUMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPrusi, KOJIMUeCTBO TeIIOThI,
yZenbHas TeIIOEMKOCTb BellleCTBa, yJe/bHas TeluioTa IUIaB/AeHUs, Y/Ze/bHast
TeryioTa NapooOpa3oBaHUsl, yjesbHas TeryioTa CropaHusi TOIUIMBa, Ko3(hGuIueHT
M0JIe3HOTO JIeMCTBUSI TEIUIOBOM MalllMHbl, OTHOCHUTE/IbHAasi BJIaKHOCTb BO3yXa,
5JIEKTPUUeCKUW 3apsi[, Cujla TOKa, 3/IeKTPUUeCcKoe HarpsbkeHuwe, COIPOTHBJIEHUE
NPOBOJIHMKA, y/lellbHOe COMNpPOTHB/IEHMe BelllecTBa, paboTa W MOLJHOCTb
3JIEKTPAYECKOr0 TOKa), MPY ONMKWCAHWU TNMPaBU/IBHO TPAKTOBaTh (PU3MYECKUN CMBICIT
WCTIO/Tb3YeMbIX Be/IMUMH, 0003HaueHUsl U eIMHULIbl (PU3MUecKuX BeJIMUMH, HaXO/UTh
(opMyJibl, CBA3BIBAIOLME JAHHYIO (PU3UUECKYIO0 BEJIMUMHY C JPYTMMH BeJTMYMHAMMU,
CTPOUTh TpapUKy U3yUYeHHBIX 3aBUCUMOCTEN (PU3NUYECKHX BETUUWH;

@ XapakTepu3OBaThb CBOWCTBa Tes, (U3MUeCcKre SsBJIeHHWsS W TMPOLeCChl,

18



WCII0JIb3ysi OCHOBHbIE TIOJIOXKEHUSI MOJIEKY/ISIPHO-KUHETUUEeCKOW TeOpUM CTPOeHUs
BellleCTBa, TPUHLIMI CYMepro3ulyMyd MoJjied (Ha KauyeCTBEHHOM YPOBHE), 3aKOH
CcOoXpaHeHMs 3apsfa, 3akoH OMma [/ yuyacTKa Lienu, 3akKoH [koysis—/leHria, 3aKOH
COXpaHEeHUs] SHEePruy, TpU 5TOM [laBaTh CJIOBECHYHO (OPMYJMPOBKY 3aKOHa U
3aMMChIBaTh €r0 MaTeMaTUUeCKOe BbIDAKEHUE;

® O00BbsACHATHL (PU3MUecKue TIPOL[eCChl W CBOMCTBA Tel, B TOM UWCIe U B

KOHTEKCTe CUTYyaLui NTPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbISIB/ISATb MPUYMHHO-
CJ/ie[ICTBeHHbBIE CBSI3U, CTPOUTH 00BsiCHeHHe U3 1—2 JIOTMUeCKUX II1aroB ¢ OMOpoM Ha
1-2 wu3ydeHHbIX CBOMCTBA (M3UUECKUX SIBJIEHWH, (PU3NUYECKUX 3aKOHOB WU
3aKOHOMEPHOCTeM;

@ pellaTh pacuéTHele 3afaud B 2—-3 [JelCTBUS, HCIIO/b3ys 3aKOHbI U

dbopMyibl, CBA3bIBarolye (U3MUYEeCKre Be/IMYMHBbI: Ha OCHOBE aHajau3a YCIOBUS
33/lauM 3aMyCbiBaTh KPAaTKOe YC/OBUE, BBISB/ISATh HEJAOCTAaTOK JAHHBIX JIS pelleHust
3ajaud, BbIOMpaTh 3aKOHBI U (POPMYJibl, HEOOXOAMMBIE [/Isi e€é pellleHus], IPOBOJUTh
pPacuéThl U CPABHUBATH MOTyYeHHOe 3HaueHue (hr3uuecKor BeJIMUMHbI C U3BeCTHBIMU
JNaHHBIMUY;

(] PaCIiIO3HaBATb l'[pO6J'[EMbI, KOTOpbIE MOXHO PpeHnirTb IIpU T1IOMOIIA

Cl)I/IBI/ILIECKI/IX METO/[ 0B, MCII0/Ib3yA OIIMCaHHe MCC/Ie40BdHWA, BbIAE/IATEL IIPOBEPAEMOE
npeariojiokeHue, OLI€eHMBATE I[IPABU/IBHOCTL IIOPsA/Ka IIpOBeieHHud HCC/1eJO0BdHUA,
Ae/1daTb BBIBO/bI;

[ ) IMMpOBOAWTL  OIIBITHI  IIO H8.6JII-OA€HI/II-O Cl)I/I31/I‘IECKI/IX SIBJIGHUW WU

bur3nUeckux CBOMCTB Tes (Kanu/uisipHble sIBJiIeHHsl, 3aBUCUMOCTD [laB/ieHUsl BO3/yxa
oT ero o6BEéMa, TeMIlepaTypbl, CKOPOCTU TIpoljecca OCThIBAaHWS W HarpeBaHUs TIPH
W3/lyyeHUd OT LiBeTa Wu3Jyyaroljeld (TorJomjaroieii) TOBEPXHOCTH, CKOPOCTb
WCTlapeHusi BOZbI OT TeMmrepaTypbl JXUAKOCTM W TUIOIIAAU €€ TT0BepXHOCTH,
9/IeKTpU3alisl TeJl U B3aUMOJIEMCTBUE 3eKTPUUECKUX 3aps/i0B, B3aUMOJENCTBHE
MOCTOSTHHBIX MarHWTOB, BU3ya/lu3aliisi MarHUTHBIX TI0J/iell TTOCTOSTHHBIX MarHWUTOB,
JeNCTBUSI MarHUTHOTO TIOJISI Ha TPOBOJHUK C TOKOM, CBOMCTBA 3/IeKTPOMAarHuTa,
CBOMCTBA 3/eKTPOJBUTaTe/si TMOCTOSIHHOTO TOKa): (hOpMYJIMpOBaTh MPOBepsieMble
TIpe/ITI0/IO’KeHUsI, COoOMpaTh YCTAaHOBKY W3 TIpe/jiokeHHOro 006opyAoBaHus,
OIMMCBIBATh X0/ OTbITa U (HOPMYTMPOBATh BHIBOABI;

(] BBITIOJ/IHATH TIPAMBIE U3MEPEHUS TEMIIEDATYPhI, OTHOCHUTEIbHON B/IaXKHOCTU

BO3/lyXa, CWIbl TOKAa, HampsbDKeHHsI C HWCIOb30BaHWEM aHa/lIOrOBBbIX MPUOOPOB U
JAaTUMKOB (DM3UUECKHX BeJMYMH, CPaBHUBAThb pe3y/bTaTbl M3MEpPeHUM C YUYéTOM
3aZIaHHOM abCOTIOTHOM TOTPEITHOCTH;

@ TIPOBOAUTH MCCAe[lOBaHHEe 3aBUCUMOCTHU OJHOW (DU3UUeCKOW BeTMUUHBI OT

APYrol C WCIOMb30BaHWEM TMPSIMBIX W3MepeHUM (3aBUCUMOCTb COIPOTHBJIEHHUS
MPOBOJHUKA OT €ro [JJMHbI, IUIOLAJAX TIOTIePeYHOr0 CeuYeHUusi U yJe/IbHOTO
COMPOTUB/IEHUS Bell[eCTBa MPOBOJHUKA, CHIbl TOKa, UAYLIEro yepe3 MPOBOJHHUK, OT
HarpspKeHUs] Ha MPOBOJHUKE, WCC/Ie[JOBaHUE TOC/IeJOBaTe/IbHOrO M Mapasulie/IbHOrO
coeJMHEHUM TIPOBOJHUKOB): TJIAaHUPOBaTh MCC/e[loBaHUWe, COOMpAaTh YCTAaHOBKY M
BBITIOJIHATb WM3MEpeHUs, C/eflysl MpeI0KeHHOMY IlaHy, (DUKCUPOBaTh pe3y/bTaThbl
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TOJTyUYeHHOM 3aBHUCHMMOCTA B BHe Tabiui] W TpaduKOB, JenaTh BLIBOABI 10
pe3y/bTaTaM UCC/ieJOBaHUS;

(] MMpOBOAWUTEL KOCBE€HHBIE HW3MEDEHHA (1)I/IBI/II-IECKI/IX Be/IMUKNH (y,qeanaﬂ

TeTUIOEMKOCTh  BeIl[eCTBa, COMPOTUB/IEHHWE TIPOBOJHHKA, paboTa U MOIIHOCTD
3/IEKTPUYECKOTO TOKA): TJIAHUPOBAaTh W3MepeHMs], COOMpaTh 3KCIIePUMEHTaTbHYIO
YCTaHOBKY, CJIe/lysi TIpe//I0KeHHOW WHCTPYKIUH, U BLIUUC/ISAThH 3HAUeHHe BeTMUNHbI;

@ co0mroaaTh MpaBUIa TEXHUKU 0€30T1aCHOCTH TpU paboTe ¢ 1abopaTOpHBIM
o0opy/10BaHHEM;
@ XapaKTepu3OBaTb TMPUHLUIBI  JeMCTBUS W3yUeHHBIX IPUOOPOB W

TeXHUYEeCKHUX YCTPOMCTB C OMNOPOM Ha MUX oOnucaHusi (B TOM 4YMC/Ie: CHUCTeMa
OTOTJIEHUSI JOMOB, TUTPOMETp, MapoBasi TypOUHa, aMIriepMeTp, BOJIbTMETP, CUETUMK
9/IEKTPUUECKON SHEpPrud, 93JIeKTPOOCBeTUTe/IbHble TIPUOOpBI, HarpeBaTe/bHbIe
3/1IeKTPOTIPUOODPHLI  (TIPUMepHI), 3/IeKTPUUeCKUe TIpeJOXPaHUTeH, 371eKTPOMarHuT,
3/IeKTPOJBUTaTe /b MOCTOSIHHOTO TOKA), UCTIO/Ib3Ysl 3HaHUSI O CBOMCTBaxX (PU3MUYECKUX
sIBJIeHUM U HeobxouMble (pr3ruecKre 3aKOHOMEPHOCTH;

{ PACIiIO3HaBATh TIPOCThIE TEXHHUUYECKHE YCTpOﬁCTBa N Hn3MepuTeibHbIe

NpUOOPHI TI0 CXeMaM M CXeMaTUYHBbIM PUCYHKaM (JKUAKOCTHBIM TepMOMETP, TePMOC,
TICUXPOMETp, TUTPOMETP, ABUTaTe/lb BHYTPEHHETO CrOpaHusl, 3/IeKTPOCKOTM, peocTaT),
COCTaBJIAITb CXeMbl 3/IeKTPUUECKUX 1leTlell C MoC/ae[oBaTe/IbHbIM W TMapasuie/lbHbIM
coefiMHEHWEM  JJIeMEHTOB, pa3/iudyasi  yCJOBHble 00O3HAueHWs  3/IeMEHTOB
3JIEKTPUYECKUX Lierew;

@ T[pUBOJUTHL mNpuMepbl  (HaxoguTh  HWHPOPMALMIO O  TMpUMepax)
MPaKTUYECKOT0 UCIO/Ib30BaHUs (PU3MUYECKHMX 3HAaHUM B MOBCEJHEBHOU >KU3HU IS
obecrieueHusi 6Ge30mMacHOCTH TpU oOpailleHHHd C TpubopaMu W TeXHUUEeCKUMU
yCTPOWCTBAMM, COXPAHEHUS] 3[0POBbsi M COOJIIOJeHUs HOPM 3KOJIOTHYeCKOTO
MOBe/IeHUs] B OKPY Karolller cpejie;

@ OCYUIeCTB/ISTh MOWUCK WHGOPMALMM  (PU3NUECKOTO  COZep)KaHus B

VHTepHeTe, Ha OCHOBe WMEIOIIMXCS 3HAHWM W IyTEM CPaBHEHHS [IOTIOJTHUTE/TbHBIX
HWCTOYHWKOB BBIZIE/IATh WHGMOPMAIHIO, KOTOpasi SIBJSIETCS MPOTUBOPEUHBON WJTH
MO>KeT OBbITh He/IOCTOBEPHOM;

{ HCII0/1Ib30BAaTh IPH BBITIOJIHEHWH y‘—IE6HbIX 3a,anI/1171 HAYy4HO-IIOIMYJ/IADHYIO

MTepaTypy (U3MYEeCKOro Cofep>KaHus, CIpaBOYHble MaTepuasbl, PeCypChl CeTU
WuTepHeT, BnajeTh TpUEMAMM KOHCIIEKTUPOBaHUSI TeKCTa, IIpeoOpa3oBaHus
vH(OpMalK U3 OZJHOM 3HAaKOBOM CHCTEMBI B [IPYTYIO;

(] CO031aBaThb COOCTBEeHHBIE TMHUCHLMEHHbIE U KpaTKue YyCTHbIE COO6H.[EHI/IH,

0000111asi UHGOPMAIMIO K3 HEeCKOTBKUX WUCTOYHUKOB (DHM3AUYECKOTO COJeprKaHUs, B
TOM YHCJie TTyOIMUHO MpeCTaB/IATh Pe3y/IbTaThl IPOEKTHOW WU/TH UCC/IeI0BaTeTbCKOM
JesATeJIbHOCTU, IPU 5TOM I'PAMOTHO MCIO/Ib30BaTh W3yUeHHbIM MOHSATUWHBIN anmnapaT
Kypca (pM3UKH, COTIPOBO’K/IaTh BLICTYTI/IEHWE TIpe3eHTalliel;

@ TIpU BLINIOJHEHUM YyueOHBIX TIPOEKTOB U MCC/Ie[0BAaHUN (U3NUYECKUX

mponeccoB pdcCripenesdaTb 00513aHHOCTH B rpyrtiaie B COOTBETCTBHUU C IMOCTaB/IEHHBIMU
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3ajjauaMy, C/eJWTb 3a BbINIOJIHEHWEM IUlaHa [JEeUCTBUM U KOPPEKTHPOBaTh ero,
a/IeKBaTHO OLleHHWBaTh COOCTBEHHBIN BK/AJ B /IeATEJbHOCTb TPYIIbI, BHICTPAUBATh
KOMMYHHUKATUBHOE B3aUMO/EeNCTBUe, TIPOSIB/ISIS TOTOBHOCTh pa3periaTb KOH(IUKTHI.

K koHIy 0o0yueHusi B 9 Kjacce TipeZlMeTHbIe pe3y/bTaThl Ha 6a30BOM ypOBHe
JO/DKHBI OTPaXkaTh CHOPMHUPOBAHHOCTh Y 00YUarOIIUXCsl YMEHU:

[ ) UCIIO/Ib30BaTh  TOHATHUA: CUCTeMa OTCUYéTa, MdTepHa/ibHasd  TOYKa,

TPaeKTOpPHs], OTHOCUTEIbHOCTb MEXaHUUeCKOro ABWXKeHus, Aedopmarus (yrpyras,
MacTUUeckasi), TpEeHWe, LeHTPOCTPEMUTENbHOE YCKODEHWe, HeBeCOMOCTb U
reperpysku, LIEHTP TsKeCTH, abCOJIIOTHO TBEpZOe Teso, LIEHTP TSDKeCTH TBEPAOTO
Tesa, paBHOBecHe, MeXaHWYeckue KojiebaHWs U BOJIHBL, 3BYK, HWH(pPa3ByK U
ybTPa3BYK, 3JIeKTPOMAarHUTHbIE BOJIHBI, LIKajaa 3JIeKTPOMAarHUTHBIX BOJIH, CBET,
6/TM30pYKOCTh U [Ja7TbHO30PKOCTb, CIEKTPbl WCIyCKaHWs U TIOTJIOLeHus, anbda,
6eTa- 1 raMMa-u3/1ydeHus1, U30TOIIbI, Si[iepHast SHepreTHUKa;

(] pa3/indyaTh SABJIE€HUSA (paBHOMepHOE N HEPaBHOMEPHOE HpHMOHHHEﬁHOE

IBIDKeHe, PABHOYCKOPeHHOe TPSIMOJIMHeHOe JBMXeHre, CBOOOAHOe TajieHre Tel,
paBHOMEpDHOe [IBIDKeHWe T10 OKDPY>XHOCTH, B3aUMO/IeliCTBUe Tesl, peakTHUBHOe
[BIDKeHUe, KosiebaTenbHOe JBIDKeHHe (3aTyXarollye W BbIHYXXeHHble KojebaHus),
pPe30HaHC,  BOJIHOBOe  [IBIJKeHWe,  OTpakeHue  3ByKa,  [PSIMOJIMHEUHOe
pacrnpocTpaHeHWe, OTpaKeHWe U IIpeJIOM/IeHHe CBeTa, [I0/IHOe BHYTpPEHHee
OTpa)KeHHe CBeTa, pa3/ioykeHWe 0esioro CBeTa B CIEKTP M CJIOKeHHE CIeKTpa/bHbIX
L[BETOB, [JUCIIePCUSl CBeTa, eCTeCTBEHHasl paJMOaKTUBHOCTb, BO3HUKHOBEHHE
JIMHENYaToro CreKTpa W3/yuyeHusi) MO OMUWCAHUI0 UX XapaKTepPHBbIX CBOMCTB U Ha
OCHOBE OIbITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYEeCKOe SIBJIEHUE;

@ pacrio3HaBaTb TIPOsIBJieHWEe  U3y4YeHHbIX (DU3UUeCKUX SIBIEHUH B

OKpy)KaroljeM mupe (B TOM 4yuc/ie (pU3NUecKue sIBJIeHWs B TMPUPOJE: TPUIUBBLI U
OTJIMBbI, [BWKeHUe TiaHeT COJIHEUHOM CUCTeMbl, PeaKTUBHOE [BW)XEHHUE >KHBBIX
OpPraHU3MOB, BOCIIDUSITUE 3BYKOB >KUBOTHBIMH, 3eMJIETPSICEHUE, CelcMUYecKre
BOJIHBI, I[yHaMH, 3XO0, LIBeTa TeJl, ONTUUeCKUe siBJieHUs B MpUpo/ie, OuoIoruueckoe
JefCcTBAe  BUJWMMOTrO, YJAbTPadrO/IeTOBOTO UM  PEHTreHOBCKOTO  M3/IyUeHUH,
eCTeCTBeHHbIN pa/lM0aKTHBHbIN (DOH, KOCMUYECKHe JTyud, PaIMOAaKTUBHOE U3TyueHre
TPUPOJIHBIX MWHEpasoB, [JeWCTBUEe PpaJUOaKTUBHBIX W3TyUeHUWM HAa OpraHusM
ye/iIOBeKa), MPU 3TOM II€PEBOJUTL TPAKTHUUECKYIO 3a/lauy B yueOHYIO, BBIIEJISITh
CyllleCTBEeHHbIe CBOWCTBA (TTPU3HAKHU) (DU3UUYECKUX SBIEHUM;

o OINHUCbIBATb HW3Yy4YE€HHLbIE CBOMCTBaA Tejl U (1)I/I3I/I‘—IeCKI/Ie SIBJIEHUA, HUCIIOJ/Ib3YyS

(¢r3nueckre BeJTMYUHBI (CpeHssl 1 MTHOBEHHasi CKOPOCTh Tesla MPU HepaBHOMEPHOM
[IBWJKEHWH, YCKOPeHUe, NepeMelieHne, MyTh, yIjoBasi CKOPOCTb, CHAJla TPeHUs], CU/Ia
yOpPyrOCTH, CUJA TSDKECTH, yCKOpeHue CBOOOJHOrO MajieHusi, BeC Tesa, HUMITYJIbC
Tesa, UMITyJIbC CH/bl, MeXaHh4yecKasi paboTa U MOIIHOCTb, TIOTeHL[MalbHasi SHeprus
Tena, MOJHSATOTO HaJ, TMOBEPXHOCTBHIO 3eMJIM, TOTeHLUalbHasi SHEepPrusi CXKaTou
TIPY)KWHBI, KWHETWYecKas SHEeprus, MO/Hasi MexaHudecKasi SHeprus, Iepuoj u
yacToTa KoJsiebaHWiA, JjiMHAa BOJHBI, TPOMKOCTb 3ByKa W BBbICOTAa TOHA, CKOPOCTh
CBeTa, TOKa3aTe/ib MpeOMJIeHUs] Cpe[ibl), MPU OIMMCAaHWK TPaBUJIbHO TPAKTOBaTh
(bU3MUeCKHit CMBIC/T UCTIO/Ib3YeMbIX BeIMUWH, 0003HaUeHHs U eUHULIBI (PH3UUeCKUX
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BeJIMUUH, HAXOAUThb (POPMYJIbl, CBS3bIBAlOIMEe AAHHYIO (DHM3UUECKYHO) BeTUUUHY C
JPYTUMHU BeMYUHAMM, CTPOUTH rpadVKU WU3yUeHHbIX 3aBHUCHMOCTel (r3nuecKux
BeJTMUUH;

@ XxapakTepu30BaTb CBOWMCTBA TeJ, (PuU3nWueckue sBJAEHUSI U MPOLIECCHI,

VCTIO/b3ysl 3aKOH COXPaHEHWsI SHEPryuM, 3aKOH BCEMUPHOIO TSTOTEHUS, MPUHLUIL
Cynepro3vLui CUJ/I, MPUHLUIT OTHOCUTEILHOCTU ['anmuesi, 3akoHbl HbIOTOHA, 3aKOH
COXpaHEHUs] UMIIy/bCa, 3aKOHbI OTpakeHWs W TpeiOMJIeHUsI CBeTa, 3aKOHbI
COXpaHeHMs 3aps/IOBOT0 U MaCCOBOTO YHCeI TIPU SIZIEPHBIX peaklUsiX, MPU 3TOM
[laBaTb CJIOBECHYHO (POPMYJIMPOBKY 3aKOHa M 3alMChbIBaThb €ro MaTeMaThuueckoe
BbIDA)KEHUE;

@ OOBsACHATHL (PU3MUecKre TIPOI[eCChl W CBOWCTBA Tel, B TOM YWCIe U B

KOHTEKCTe CUTYaLUi NTPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbISIB/ISATb MPUYMHHO-
C/ie[ICTBEHHbIE CBSI3U, CTPOUTh 00BbsiCHeHHe U3 2—3 JIOrMUeCKUX I11aroB C OMopoi Ha
2-3 W3yuyeHHBbIX CBOWCTBa (PU3WUECKUX SBAEHWM, (U3MUYECKHUX 3aKOHOB WJ/IU
3aKOHOMEPHOCTeW;

@ pemaTh pacuéTHble 3ajauu (omuparolMecss Ha CcUcTemMy U3 2-3

ypaBHEHUI1), UCTI0JIb3Ysl 3aKOHBI U (hOPMY/JIbI, CBsi3bIBAOIIME (hH3UUeCKre BeTMUUHBI:
Ha OCHOBe aHa/M3a YCJOBUS 3a/laud 3aruvChiBaTh KpaTKOe YCIO0BUe, BBISIBJISATH
HelIoCTaloIe WM W30BITOUHbIEe JlaHHBbIE, BHIOMpATh 3aKOHBI W (HOPMYIIbI,
HeoOXOoAuMbIe i pellleHHs], TIPOBOJUTh PAacuéThl W OIeHWBATh PeaMCTUYHOCTh
TO/TYUYE€HHOT0 3HaueHus (PU3nUeCcKOr BeJIMUKHBI;

@ pacrio3HaBaTb TIp00J/ieMbl, KOTOpble MOXXKHO peIIUTb TIpU TIOMOIIU

(bI/IBI/I‘—IECKI/IX METOA0B, UCIIOJ/Ib3yA OIMNCAHKWE MCCIEN0BAHUS, BhIAETIATE IIPOBEPAEMOe
MmpeariojiokeHnue, OLEHUBATL IIPABU/IBHOCTL IIOPSAJKa IIpOBEAEHUA HCC/IEeJOBdAHUA,
AeJ/1aThb BbIBO/IbI, MHTEPIIPDETUPOBATL PE3YJ/IbTATHI H&6JII-O,E[EHHﬁ N OIIBITOB;

[ ) MNpOBOAWTL  OINBITEI  IIO HEI6J'[I-O,Z[€HI/IIO Q)HBI/IIIECKI/IX SIBIEHUH WU

(bU3MUeCcKUX CBOWCTB Tesl (M3yueHHe BTOPOro 3akKoHa HbIOTOHa, 3aKOHa COXpaHeHUsI
SHepruu, 3aBUCUMOCTb Tiepro/ia KosiebaHui TIPYKMHHOT'0 MasiTHUKa OT MacChl Tpy3a
M JKECTKOCTU TIDY)KMHBI M HE3aBUCUMOCTb OT aMIUIUTYJbl MaJjbIX KosebaHuM,
NpSIMOJIMHEeHOe pacIipoCTpaHeHHe CBeTa, pas/io’keHrWe 0e/ioro CBeTa B CIIEKT,
M3yueHrde CBOMCTB W300pa)keHHs1 B TIJIOCKOM 3epKajie M CBOWCTB H300pakeHUs
npeMeTa B coOuparoiieli nH3e, HaO/MoieHre CTUIONIHBIX U JTMHeMUaThIX CIIEKTPOB
W3/TyueHus): CaMOCTOSITeIbHO COOMpaTh YCTAaHOBKY U3 U30BITOUHOTO Habopa
000py/I0BaHUs, OMUCHIBATH XO/] OIbITA U €T0 Pe3y/IbTaThl, JOPMY/IHUPOBATh BLIBO/IBI,

@ TIPOBOAUTH MPU HEOOXOAMMOCTH CEpHI0 TPSIMbIX WU3MepeHUM, orpeze’isis

cpefHee 3HaueHWe Hu3MepsieMod BelMuMHBI ((HOKyCHOe paccTosiHue cobuparoiieit
nH3b1), 000CHOBBIBAThH BBIOOP Cr10co0a n3MepeHus (M3MepUTeLHOTo prubopa);

[ ) MMpoOBOAWUTL HCC/I€eJO0BdAHHUE 3aBHCUMOCTeM CIJI/I3I/I‘—IECKI/IX Be/IMUMH C

WCIO/b30BaHUEM TIPSIMBIX MW3MepeHUM (3aBUCMMOCTb TyTM OT BpPEMEHW MpU
PAaBHOYCKOPEHHOM [IBIKEHWHM 0e3 Haua/JbHOM CKOpPOCTH, Tiepuofia KosjebaHui
MaTeMaTU4ecKOro MasiTHUKa OT JI/TMHbI HUTH, 3aBUCUMOCTU yTIJjila OTPa’KeHUsl CBeTa
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OT yIJla TaJieHuss W yIJa T[pe/ioMJeHusi OT yrja MafieHus): TJIaHWPOBaTh
MCC/ieloBaHUe, CaMOCTOSITeJIbHO COOMpaTh yCTAHOBKY, (PMKCUPOBATH pe3y/bTaTbl
MOTYYeHHOM 3aBUCUMOCTU (PH3UUeCcKUX Be/IMUMH B BU/e Tabuil U rpadMKoOB, /jenaTh
BBIBO/IbI 110 pe3y/bTaTaM MCC/Ie[JOBAHNS;

@ T[POBOJUTH KOCBEHHble U3MepeHUs (U3MUYECKHUX BeJWYUH (CpeaHsis

CKOPOCTb M YCKOpEHMe Tejla TIpU PABHOYCKODEHHOM [IBM)KEHHUU, YCKOpeHHe
CcBOOO/IHOTO TIaZIeHUs], YKECTKOCTh TIPY>KUHBI, KO3(POUIIMEHT TPeHWS CKOJIbKEHHS,
MeXaHWuecKast paboTa ¥ MOIITHOCTh, UaCTOTa U TIepUoz, KojiebaHuii MaTeMaTHUeCKOT 0
Y MIPY>KMHHOTO MasiTHUKOB, OTITHYeCKasi CHjia COOMparoIliei TMH3bI, paZli0aKTUBHbIN
¢oH): TIAHMpPOBAaTh H3MepeHusi, CoOupaTh JKCIepPUMEHTalbHYI0 YCTaHOBKY U
BBITIOJIHATb WM3MepeHUs, Ceysl Tpe0’KeHHOM WHCTPYKLIUM, BBIYMC/IATH 3HaueHHe
BeJIMUMHBI M aHaJM3UpPOBaThb TIOJIyYeHHble pe3y/bTaTbl C YYETOM 3a/laHHOM
TOrPEeITHOCTH U3MepeHUH;

@ colOsrofaTh TIpaBr/Ia TeXHUKHU 0e301acHOCTH Tipy paboTe ¢ 1abopaTOpPHBIM
obopyaoBaHHEM;
@ pa3vuaTh OCHOBHbIE TIPU3HAKW HW3YUYeHHBIX (HU3NUECKUX MO/ elel:

MaTepuasnbHasi TOYKa, abCO/IFOTHO TBEp/Oe Tes0, TOUeUHbIM MCTOYHUK CBETa, JIyd,
TOHKasl JIMH3a, TiJlaHeTapHasi MoJie/lb aTOMa, HyK/IOHHasi Mo/ie/lb aTOMHOTO $1/1pa;

(] XdpPdKTEPHU30BATb  ITIPUHLMUIIBI ,Z[eI‘/JICTBI/IH N3YUEHHbIX HpI/I60pOB 41

TeXHUUYECKUX YCTPOMCTB C OTMOPOW Ha WX OMUCaHUs (B TOM UWCJIe: CIUOMETD,
JaTYMKU TOJIOXKEHUsI, PaCCTOSIHUSI U YCKODEHUsI, pakeTa, 3XO0JI0T, OYKH, MepPUCKOT,
dboToanmapaT, ONTAYECKUEe CBETOBO/bI, CIIEKTPOCKOI, A03UMEeTp, KaMepa BuibcoHa),
WCTIO/b3YS 3HAHUSI O CBOMCTBAX (DM3WUECKUX SIBJIEHUM U HeoOXoumble hU3nUecKre
3aKOHOMEPHOCTH;

[ ) HCII0/Ib30BATh CXEMbI U CXeéMdTH4YHbIe PHMCYHKKM H3YUE€HHBLIX TE€XHHYECKHX

YCTPOMCTB, U3MEPHUTE/ILHBIX TIPUOOPOB M TEXHOJIOTHUECKHX TIPOI[eCCOB TPH peIlieHn!
y4eOHO-TIpaKTUUeCKUX 3ajlay, ONTUUEeCKHEe CXeMbI JJi TIOCTPOeHUs] U300pakeHUM B
TJIOCKOM 3epKajie U cobuparoliieli MH3e;

@ TpUBOAWUTH TpuUMepbl  (HAaXOAWTh  WH(OpPMALMI0O O  TpUMepax)
MPAaKTUYeCKOTO HWCTO/b30BaHUsl (DU3MUECKUX 3HAHUK B TOBCEJHEBHOW KU3HU /ISt
obecrieuenusi 6Ge3omacHocTd mipu obpairieHMM C TIpUbopaMM U TeXHUUeCKUMH
yCTPOWCTBAMM, COXPAHEHUS 3[0POBbs M COOJIIOJEHUS HOPM SKOJIOTUYECKOTO
TIOBeJIeHUsI B OKPY>Kalollel cpe/ie;

@ OCYIIeCTBIATL TIOMCK uHGMOpMalmyd  GU3NUECKOTO COZiepXKaHWS B

VHTepHeTe, CaMOCTOSTe/NIbHO (OPMYJUPYsl TOMCKOBBIA 3arpoc, HaXOAuTb MYTH
orpejiesieHUsi [IOCTOBEPHOCTU TIOJlyueHHOM WMH(OpMalid Ha OCHOBe WMEIOL[UXCS
3HaHUU U JJOTIOJIHUTE/IbHBIX UCTOYHUKOB;

@ 1CI0J1b30BaTh TIPU BBITIOJHEHUM Yy4eOHBIX 3aJlaHU HayuHO-TIOMYJISIPHYHO

UTepaTypy (U3UUeCKOro COJiep)KaHusi, ClpaBOUHble MaTepuasbl, Pecypchbl CeTu
WHTepHeT, BajieTh TMpUEMAMU KOHCIIEKTUDOBAaHUSI TeKCTa, Tpeobpa3oBaHus
MH(OpMaLK U3 OIHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;
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{ CO3404dBdaThb COOCTBEeHHBIE ITHCbMEHHbIE U YCTHbIE COO6H.[EHI/IH Ha OCHOBe

MHpOpPMAaLIMK W3 HEeCKONbKUX HCTOYHUKOB (PU3MUECKOT0 COJep)KaHusi, MyO0amyHO
NIpe/iCTaB/ATh pe3y/bTaThl IPOEKTHON WM UCC/Ie[0BaTe/bCKOM JesiTeIbHOCTH, MPU
5TOM TPaMOTHO WCII0/Ib30BaTh M3yUeHHbId TOHATUMHBIM amnmapatr Mu3y4aeMoro
paszienna (U3MKM U COINpPOBOXKJAThb BBICTYIVIEHHWE TIpe3eHTalyded C y4E€ToM
ocobeHHOCTel ayTUTOPUU CBEPCTHUKOB.
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TemaTHnueckoe IJIaHUPpOBaHHUE

8 KV/IACC

KosmmuecTBO uacoB

OnekTpoHHbIe (G poBHIe)

No HaumMeHoBaHMe pa3je/ioB U TeM
n/m NpOrpaMMBI Beero KoHTpo/ibHBIE IIpakTHyeckue o0pa3oBaTe/IbHBIE PeCypPChI
padoThI padoThI
Pazpen 1. TensioBblie AB/IeHUA

1.1 CTpoeHye U CBOVCTBA BellleCTBa 7 bubmioreka LIOK https:/m.edsoo.ru/7f4181ce
1.2 TerioBblie MPOLECCHI 21 1 5 bubmoteka LOK https://m.edsoo.ru/7f4181ce

Hroro no paspeny 28

Paszfen 2. deKTpuyeckre U MarHUTHBIE IBJICHUS

2.1 ?;ef;p;;iiﬁﬁido;aeiiﬁz;e SApSKEHHbIE 7 1 Bu6miorexa LIOK hitps:/m.edsoo.ru/7f4181ce
2.2 [TOCTOSIHHBIN 3/eKTPUYECKUM TOK 20 7 bubmoreka LIOK https:/m.edsoo.ru/7f4181ce
2.3 MarHuTHbIe BIeHUs 6 1.5 bubmmoteka LIOK https:/m.edsoo.ru/7f4181ce
2.4 OJIeKTpPOMarHuTHast UHAYKLWS 4 bubsmoreka LIOK https:/m.edsoo.ru/7f4181ce

Wtoro mo paspgeny 37
PesepBHoe Bpems 3
OBIIEE KO/IMYECTBO 4YACOB IIO 68 3 14,5

INPOI'PAMME



https://m.edsoo.ru/7f4181ce
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https://m.edsoo.ru/7f4181ce

9 K/IACC

KomuecTBO 4acoB

o | Hamverosamue pasgenos u e nporpawmet | | Komrpo | Tlpaitu fg{f;{}::;j;fﬂj‘ggg;;g
padoThI padoThI
Pazgen 1. MexaHunueckye siBJIeHHA

1.1 MexaHHUeCcKoe /IBW)KeHHe U CII0COOBI ero OMMCaHuUs 10 1 bubmioreka LIOK https:/m.edsoo.ru/7f41a4a6
1.2 B3aumogeiicTBre Ten 20 1 3 bubmioteka LOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHbI COXpaHeHUs 10 3 bubmioreka LIOK https:/m.edsoo.ru/7f41a4a6

HToro no paspeny 40

Pa3fen 2. MexaHuueckHe Kosie0aHusi U BOJIHBI

2.1 MexaHWuecKue KoaeOaHust 7 3 bubmoreka IIOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHn4ecKre BOJIHbL. 3BYK 8 1 3 bubmoteka LOK https://m.edsoo.ru/7f41a4a6

HToro no paspeny 15

Pa3pen 3. DjieKTpoMarHuTHOE 10Jie U 371eKTPOMarHUTHbIE BOJIHBI

3.1 ]?;;}II{:FOMEIFHHTHOE rosie M S/IEKTPOMATHHATHBIE 6 2 bubmoteka LIOK https:/m.edsoo.ru/7f41a4a6

HTtoro no paspeny 6

Pazgen 4. CBeToBbIe SIB/ICHUS

4.1 3aKOHbI PacripoOCTPaHEeH!s CBeTa 6 bubmmoreka LIOK https:/m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONITUYECKHEe TIPUOOPEI 6 3 bubmmoreka LIOK https:/m.edsoo.ru/7f41a4a6
4.3 Pa3nioxkeHue 6e/10ro cBeta B CTIEKTP 3 bubmmoreka LIOK https:/m.edsoo.ru/7f41a4a6

Htoro mo paspgeny 15

Pa3zgen 5. KBanToBbIe AB/IeHUA

5.1 Wcnyckanue v norJiomjeHre cBetTa aToMOM 4 1 bubmmoreka LIOK https:/m.edsoo.ru/7f41a4a6
5.2 CTtpoeHue aTOMHOTrO si/ipa 6 1 bubmoreka LIOK https:/m.edsoo.ru/7f41a4a6
5.3 S nepHbIe peakin 7 1 1 bubnuoreka IIOK https://m.edsoo.ru/7f41a4a6
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Ko/inuecTBo uacoB
o | Hamvenonamue paspenos w e nporpawws | | Kowrpo | Tlpaiu fé}fﬁ'::ﬁﬁfnﬁfﬁﬂf;ﬁég
padoThI padoThI
Hroro no paspeny 17
Pa3pen 6. IToBTOPUTETHHO-00001IAI0IIMI MOJY/TH
1 | Momopeme 1 oBobuennie coreparuna xypcs 9 2 | Bubmmorexa LIOK hipsu/m.edsoo.n/7f41adat
Htoro no paspeny 9
OBHIEE KO/IMYECTBO YACOB I10 ITPOI'PAMME 102 3 27
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IToypouHoe nyiaHupoBaHue

8 K/TACC
KoimnuecTBo yacoB Jara
No HU3yYeHHUs
o/ Tema ypoka Koutpoas | TpaxTa Wi J1eKTpoHHBIE H(POBHIE
Bcero HbIe uyeckue | HOMep oOpa3oBaTe/IbHBIE PeCcypChl
paboThI paboThI yqeﬁﬂoifl
HeJeu
1 OCHOBHbIE TIOJIOKEHUSI MOJIEKY/ISIPHO-KUHETHYeCKOU 1 1 bubmoTeka LIOK
TEOPUU U UX OIbITHbIE TIOATBEPXKeHUs https://m.edsoo.ru/ff0a5256
2 | Macca 1 pa3Mep aTOMOB U MOJIEKYJI 1 1
3 Mogenu  TBEPAOrO, JKUAKOrO W Tra3000pa3HOro 1 7 bubmoreka IIOK
COCTOSTHMM BellleCTBa https://m.edsoo.ru/ff0a540e
OObsicHeHHe  CBOWCTB  TBEPJOro, O KUAKOTO U
4 | ra3o000pa3HOrO COCTOSIHMI BeIeCTBA Ha OCHOBe 1 2
TI0/1I0KEHUH MOJIEKY/IIPHO-KWHEeTUYeCKON Teopyuu
5 | Kpucrauymmueckre 1 aMopQHble Tena 1 3 https]:S/I//Ir?lJ.IeP(IiOsT)e()I?u]/_}g())I:SSOO
6 CmauvBaHuMe U  KanWwUIApHOCTb. [loBepxHOCTHOe 1 3 bubmoteka LIOK
HaTsDKeHHe https://m.edsoo.ru/ff0a5530
7 | TeruioBoe paciMpeHue U CKaTue 1 4 Bubmorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TeMmnepaTypbl CO CKOPOCTbIO 1 4
TEeIJIOBOT'0 IBU)KEeHHS1 YaCTHL]
9 BHyTpeHHsIsI SHEprus. Cr1oco0mr V3MeHeHUs 1 5 bubmoTeka LIOK
BHYTpeHHel SHepruu https://m.edsoo.ru/ff0a5c60
10 | Bugst ennonepesasu ! 5 oy medonnf0a6a12
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No KosmmuyecTBo uacoB Jara
W Tema ypoka Kontpons | Mpaktu | A3yYeHHAS J/1IeKTpOHHBIe H(POBbIe
Bcero HbI€ YyecKue HIn 06pa3onaTeanble pecypcChbl
paboThI paboThI HOMED
L1 | remmome cooticrs seuecrs o warepuanos 5 e | 1 L e Bufimorexa LIOK
. M p 1 https://m.edsoo.ru/ff0a65c0
JHeprocOepeKeHust
bubmmoreka IIOK
12 | KomuecTBO TerioTel. Y je/ibHasi TeIJI0eEMKOCThb 1 6 https://m.edsoo.ru/ff0a6976
13 YpaBHenwue TersioBoro 6anaxca. TerioobmeH u 1 7 Bubmioreka IIOK
TeIlJIOBOe paBHOBeCHe https://m.edsoo.ru/ff0a7088
14 | TermooGens i cveusasann xomogoR  roprseii | 1 L Bufimorexa LIOK
3 p A p https://m.edsoo.ru/ff0a6a98
BOJIbI
15 Pacuer KonMuecTBa TeryioThl, HEOOXOAUMOTO /ISt 1 8
HarpeBaHUsi TeJa U BbIJ|e/ISIeMOr0 UM MPHY OXJIaXKJeHUU
16 JlabopaTopHasi pabota "Omnpezienenyre yaeabHON 1 1 8 bubmmoreka IIOK
TeIJI0eMKOCTH BelljecTBa" https://m.edsoo.ru/ff0a6bb0
17 | DHeprus TorumBa. Y esbHas TerioTa CrOpaHus 1 9 Brbmmorexa LIOK
P s P https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u oTBepeBaHUe KPUCTANIMYECKUX Tel. 1 9 Bubmioreka IIOK
Y le/ibHasi TeT/I0Ta TlaB/IeHUs https://m.edsoo.ru/ff0a71d2
JIabopaTopHasi pabota "OmnpezienieHye yaeabHoH bubnmoreka IIOK
19 " 1 1 10
TeI/IOTHI IJIaBJeHUS JIbJ1a https://m.edsoo.ru/ff0a72fe
20 | [Mapoobpa3oBaHue U KoHZeHcalus. VicnapeHue 1 10 Bubmmorexa TIOK
poobp A e P https://m.edsoo.ru/ff0a740c
21 | xongencaun, Samcaviocms reunepanypat canemnor | 1 1 Bufimorexa LIOK
A L. patyp https://m.edsoo.ru/ff0a786¢c
aTMOC(hepHOro /1aBjieHUst
2 BnakHocTh Bo3ayxa. JlabopaTopHast paboTa 1 1 11 bubmmoreka IIOK

"OnpeziesieHUe OTHOCUTETLHOM BJIG)KHOCTU BO3yXa"

https://m.edsoo.ru/ff0a7628
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No KosnuecTBo yacos Jara
W Tema ypoka Kontpons | Mpaktu | A3yYeHHAS J/1IeKTpOHHBIe H(POBbIe
Bcero HbI€ YyecKue HIn 06pa3onaTeanble pecypcChbl
paboThI paboThI HOMEn
23 | PewreHue 3ajau Ha onpeziesieHre BJIa)KHOCTU BO3JyXa 1 12
24 [MpuHLMTIBI pabOTHI TEMJIOBBIX ABUraTeneil. [TapoBas 1 12
TypOuHa. [IBurartesib BHyTPEHHETO CrOPAHUs
KII/I TeryioBoro asurareis. Teriosble ABUraTeNIn U Bubmioreka IIOK
25 o 1 13
3all1Ta OKPY’Karolllel cpe/ibl https://m.edsoo.ru/ff0a7c7c
2% 3aKOH COXpaHeHUs ¥ TIpeBpallleHNs] SHepruu B 1 13
TeIJIOBBIX IpoLieccax
27| “enmome nsnenn, Homenome arperami 1 14 buGmorera LIOK
N P https://m.edsoo.ru/ff0a83f2
COCTOSIHUM BellleCTBa
KonrposnbHas paboTa no Teme "TerioBble siBIeHUs. Bubmioreka IIOK
28 N " 1 1 14
V3meHeHue arperaTHbIX COCTOSIHUM BelljecTBa https://m.edsoo.ru/ff0a86ae
29 | Dnekrpusauus Tes. /IBa pojia 3/1IeKTPUUECKHX 3apsiioB 1 15
30 Ypok-uccienoBanve "neKTpU3aLius Tesl UHAYKIen 1 1 1 15
TPYU CONMPUKOCHOBEHNH "'
. bubmmoreka IIOK
31 | B3aumogelcTBuYe 3apsikKeHHbIX Tesl. 3akoH KyoHa 1 16 https://m.edsoo.ru/ff0a87e4
DJieKTprYecKoe roJjie. HarnpsskeHHOCTb 3/1eKTPUYeCKOro bubmmoreka IIOK
32 - 1 16
niosis. [IpyHLWI Cynepno3uLMu JIeKTPUUeCKUX Moen https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snekTpuueckux 3apszioB. JieMeHTapHbIN 1 17
3apsig. CTpoeHue aToMa
IIpoBOJAHMKY U IU3/IEKTPUKU. 3aKOH COXPaHeHUsI bubmoteka LIOK
34 1 17
37IeKTPUYECKOro 3apsijja https://m.edsoo.ru/ff0a8ef6
35 Perenve 3a1au Ha mprMeHeHUe CBOMCTB 1 18 bubmmoreka IIOK
3/IeKTPUUECKHUX 3apsiiOB https://m.edsoo.ru/ff0a90cc
36 ONeKTpUUYeCKri TOK, yC/IOBUS €ro CyLeCTBOBaHUSI. 1 18 bubmoteka LIOK

WcTouHuku 3JIGKTPHUYECKOI'O TOKa

https://m.edsoo.ru/ff0a95a4
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No KosnuecTBo yacos Jara
W Tema ypoka Kontpons | Mpaktu | A3yYeHHAS J/eKTpOHHBIEe I(POBbIe
Bcero HbI€ YyecKue HIn 06pa3onaTeanble pecypcChbl
paboThI paboThI HOMEn
. bubmmoreka IIOK
37 | JeuncTBUs 3/1EKTPUUYECKOT0 TOKA 1 19 https://m.edsoo.ru/ff0a96b2
38 Ypok-uccnenoBanue "JleiiCTBUe 3/1€KTPUUECKOTO MOJIS 1 1 19
Ha IIPOBOJHUKU U IU3/IEKTPUKU"
. bubmmoreka IIOK
39 | DyIeKTpUUeCKUM TOK B MeTasllax, )KUAKOCTAX U ra3ax 1 20 https://m.eds0o.ru/ff0a9838
40 | OyieKTpUYecKas 11efb U e€ COCTaBHbIE YaCTH 1 20
41 Cwuna Toka. JTabopaTtopHasi pabora "V3mepeHue u 1 0.5 7 bubmmoreka IIOK
peryJiMpoBaHue CUJIbl TOKa" ' https://m.edsoo.ru/ff0a8bd6
2 | Rasopatopnan patora -Vowepernie n perymponarane | 1 05 | 2 Butmorexa LIOK
partop ; p p Peryap ’ https://m.edsoo.ru/ff0a9e14
HanpsKeHUst
43 CorpoTrBieHre TIPOBOAHUKA. Y ieIbHOe 1 2 bubnmoreka IIOK
COMPOTHUBJ/IEHUE BeLeCTBa https://m.edsoo.ru/ff0aa738
44| Conpormanernus nposogsus o ero s nroege | 1 1| > butimiorexa LIOK
p pOBOJ .Il s Liaz https://m.edsoo.ru/ff0aa738
TIOTIePEeYHOr0 CeueHMst M MaTepuana
45 3aBUCHUMOCTb CUJIbI TOKa OT HarpsbkeHus. 3akoH OMa 1 23 Bubmioreka IIOK
JUTSI y9acTKa Lieru https://m.edsoo.ru/ff0aad44a
JlabopaTopHas pabota "VicciieioBaHre 3aBUCUMOCTH
CUJ/IbI TOKA, UAYILLero yepes pe3sucTop, oT bubmmoreka IIOK
46 1 1 23
COTIPOTHUBJ/IEHUS PE3HUCTOPA U HalIpSUKeHHUs Ha https://m.edsoo.ru/ff0aa04e
pesucrope"
47 [TocnenoBarenbHOe U Napas/ie/ibHOe COeZIMHEeHUs 1 24
TIPOBO/IHUKOB
48 JIabopaTopHasi pabota "TIpoBepKa npaBu/a CI0KEHUS 1 1 24 bubmmoreka IIOK

HaMpsKeHUH Npu Noc/ieloBaTeIbHOM COeJUHEHUU [IBYX

https://m.edsoo.ru/ff0aaa58
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No KosnuecTBo yacos Jara
W Tema ypoka Kontpons | Mpaktu | A3yYeHHAS J/1IeKTpOHHBIe H(POBbIe
Bcero HbI€ YyecKue HIn 06pa3onaTeanble pecypcChbl
paboThI paboThI HOMEn
pe3ucTopoB”
JlabopaTopHast pabora "TIpoBepka rpaBu/a JJist CUJIbI bubmmoreka IIOK
49 " 1 1 25
TOKA INPU Mapaijie/lbHOM COeJMHEHUH Pe3HCTOPOB https://m.edsoo.ru/ff0aadle
Peiienue 3azau Ha nprmeHeHue 3akoHa OMa /151 bubmmoreka IIOK
50 1 25
Pa3/IMUHOTO COeZIMHEeHMsI IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTb 37IEKTPUYECKOTO TOKAa. 3aKOH 1 26 bubmoteka LIOK
[xoyns-JleHna https://m.edsoo.ru/ff0ab124
JlabopaTopHast pabota "OnpezeneHre paboThl U bubmmoreka IIOK
52 " 1 1 26
MOLIHOCTH /IeKTPUUECKOr0 TOKa https://m.edsoo.ru/ff0ab3e0
53 OneKTpUUeCcKue 1My U OTPeOUTe TN 37IEKTPUUECKOM 1 27 bubmmoreka IIOK
sHepruu B ObiTy. KOpoTKO€ 3aMbikaHue https://m.edsoo.ru/ff0ab660
54| "omexrpmiecie apa. Sapenmte Tens 1 27 bubmorexa LIOK
p . PAAbL Sap . . N https://m.edsoo.ru/ff0abd2c
B3auMo/eicTBUsl. [10CTOSIHHBIN 371eKTPUYECKUN TOK
55 | Sapkenmiae tora n  masmioseticronn, Hocrommaat | 1 | 1 28 Bubmorexa LIOK
p o N A ’ https://m.edsoo.ru/ff0abea8
3/1IeKTPUYECKUI TOK
56 | IlocTOsiHHBIE MAarHUThI, UX B3aUMOZIEMCTBUE 1 28
57 Ypok-uccnenoBanuve "VM3yueHue nosiel OCTOSSHHBIX 1 1 29 bubmmoreka IIOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MarunuTtHoe noJie. MarHuTHoOe 1oJie 3eMJId U ero 1 29 bubmmoreka IIOK
3HaueHue J71s )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
59 OmneiT Opcresa. MarHuTHOe I10/1e 3/IeKTPUYeCKOro TOKa 1 30 bubsmoreka IIOK
MarHuTHOe 110J1e KaTyIIKU C TOKOM https://m.edsoo.ru/ff0ac1d?
[TpuMeHeHUe 3/IeKTPOMAarHUTOB B TEXHUKE.
60 | JlabopatopHas pabota "V3yueHne AelCTBUS 1 0,5 30 Bubmorexa [IOK

MdIrHHUTHOT'O 110J1d Ha TTPOBOJHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a
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No KosnuecTBo yacos Jara
W Tema ypoka Kontpons | Mpaktu | A3yYeHHAS J/1IeKTpOHHBIe H(POBbIe
Bcero HbIE yecKue WINn 06p33OBaTEJ'H>HbIe pecypcChbl
padoThI padoThI HOMEN
OneKkTpoABUraresb OCTOSHHOIO TOKa. Vcrosib30BaHue

61 3/1eKTpO/IBUraTe/ield B TeXHUUeCKUX YCTPOMCTBAX U Ha 1 31 bubmmoreka IIOK
TpaHcropTe. JlabopatopHast pabota "KoHcTpyrpoBaHue https://m.edsoo.ru/ff0ac86c
Y U3y4deHre paboThl 3/IeKTpoBUraresis'”

62 OnbiTel Papages. 3aKOH 3/IeKTPOMarHUTHOM UHAYKLIU. 1 31
[IpaBuio JleH1ia
OnektporeHeparop. CriocoObl MoJTyueHUst

63 | 3meKTpuuecKol S3Hepruu. D/1eKTPOCTaHLIMM Ha 1 32
B0O300HOB/IsIEMbIX UCTOYHHUKAX SHEPIUU

64 [ToaroToBKa K KOHTPOJIBHOM paboTe 1o TeMe 1 32
"J/IeKTPUYECKUE U MarHUTHEIE SIBJIEHUS "

65 KonTtposnrHast paboTta o Teme "DieKTpUUYecKre 1 1 33 Bbubmmoreka IIOK
MarHuTHbIE siBJleHUs" https://m.edsoo.ru/ff0acb14
Pe3epBHbIii ypok. Pabora c TekcTamu 1o Teme bubmoteka LIOK

66 mn m 1 33

TenioBbIe sIBJIeHUS https://m.edsoo.ru/ff0acc5e
PesepBHbIii ypok. PaboTa c TekcTamu 1o Teme bubmmoreka IIOK
67 |, 5 U 1 34
[ToCTOSIHHBIN 3/1IeKTPUUYECKHI TOK https://m.edsoo.ru/ff0acdc6
Pe3epBHblIii ypok. Pabora c TekcTamu 1o Teme
68 |, " 1 34
MarHuTHbIe sIBJIeHUS
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 2 14,5
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9 K/IACC

KoyinyecTrBo yacos Jara
U3yUueHUusl
Ne TMpakTH Wi J/IeKTPOHHbIE H(pOBLIe
n/n Tema ypoka Bcero KOHZ%(:;ZI:I)E YyeckKue HOMeED 06pa3OBaTeﬂbHHe pPecypchl
P padoTel | yyeGHOM
He/Jle/Iu
1 | Mexanuueckoe BiwKeHHe. MarepuaibHas TOUKa 1 1
2 Cucrema orcyera. OTHOCUTEIBHOCTh MEXaHUUeCKOI0 1 1 bubmmoreka LIOK
JIBYDKEHMS https://m.edsoo.ru/ff0ad474
3 | PaBHOMepHOe NPSIMOJIMHENHOE JABW)KEeHHe 1 1 Butmzorexa [IOK
p p A https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOe NpSIMONIMHENHOEe [IBU)KEHUe. 1 )
CpeHsisi ¥ MTHOBEHHasi CKOPOCTh
5 [TpsimosiMHEeHOe paBHOYCKOpPEHHOe JBY)KEeHHe. 1 ) Bubmoreka LIOK
YckopeHue https://m.edsoo.ru/ff0ad8d4
6 CKOpoCTb NPSIMO/IMHEMHOTO paBHOYCKOPEHHOT'O 1 )
nBrkenusi. ['paduk ckopoctu
JlabopaTopHasi pabota "OmnpeziesieHre YCKOPeHUst
7 | Tena 12 )51 paBHop CKO eHH015 ABI/I)KEHI/II/}I] o P 1 1 3 Bubmaorexa LIOK
P R, yCKop " A https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM MJIOCKOCTH
8 | CobogHoe magenue Tes. OnbiThl [Namuies 1 3
9 PaBHOMepHOe /iBI>XKeHUe 110 OKpY>KHOCTU. [Tepuos u 1 3 Bubmoreka LIOK
yacroTa obpaiteHusi. JInHeliHasi ¥ yrioBasi CKODOCTU https://m.edsoo.ru/ff0ae176
10 | HenTpocTpeMuTeIbHOE YCKOPEHHE 1 4
11 | IlepBsiii 3akoH HetoTOHA. BeKTOp CHJibI 1 4 Bubmorexa LHOK
https://m.edsoo.ru/ff0ae612
N . bubmmoreka IIOK
. 4
12 | Bropo¥ 3akoH HbroToHa. PaBHOZeMCTBYOIas cuia 1 https://m.edsoo.rw/ff0ae72a
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KostnuecTBo yacoB Mara
Ne IMpaktn | H3yYeHHs J/IeKTPOHHbIE H(pOBLIe
n/n Tema ypoka Beero | KOHTPOMIBHBIE | o e WIN obpa3soBaTe/IbHbIE PeCypChI
paboTsl
paboTsl Honen
. bubmmoreka LIOK
13 | Tperuui 3akoH HerotoHa. Cyrieprio3unys Cuii 1 5 https://m.edsoo.ru/ff0ae982
bubmmoreka IIOK
14 | Pewienue 3aau Ha NpyUMeHeHWe 3aKOHOB HbIOTOHa 1 5 hitps://m.edsoo.rw/ff0aebe
bubmmoreka IIOK
15 | Cuna ynpyroctu. 3akoH I'yka 1 5 https://m.edsoo.ru/ff0aeca?
16 | Pemenue 3amau no teme «Cujia yrnpyroctui» 1 6
JlaboparopHast paboTa «OripeiesieHre KeCTKOCTH bubmmoreka IIOK
17 1 1 6
TIPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubmmoreka IIOK
18 | Cuna Tpenns 1 6 https://m.edsoo.ru/ff0af738
bubmmoreka LIOK
19 | Pemenue 3agau 1o teMe «Cuja TpeHUsI» 1 7 hitps://m.edsoo.ru/ff0afa26
JlaboparopHas pabota "Ompe/jeneHue bubmmoreka LIOK
20 " 1 1 7
Ko3dduIeHTa TPeHUsI CKOJTbXXeHUsI https://m.edsoo.ru/ff0af8be
Pewienue 3azau o teme "3akoHbl HetoToHa. Cusa bubmoreka IIOK
21 " 1 7
yrpyroctu. Cusia TpeHust https://m.edsoo.ru/ff0afb8e
27 Cuia TSDKeCTH M 3aKOH BCeMUPHOI'O TATOTEHUS. 1 8 Bbubmoreka IIOK
YckopeHue CBOOOJHOTO Ma/IeHHUSI https://m.edsoo.ru/ff0af044
Ypok-koH(epeHLus "IBrKeHNe Tesl BOKPYT
23 | rpaBuTalMoHHoro teHtpa (ConmHeuHasi CUCTeMa). 1 1 8
["anakTyky"
Perrenuie 3azau o Teme "Cusia TSDKeCTH U 3aKOH Bubmoteka LIOK
24 " 1 8
BCEMUPHOT0 TATOTeHUs https://m.edsoo.ru/ff0af5f8
[TepBas kocmuueckast ckopocTb. HeBecomocTh 1 bubmmoreka LIOK
25 1 9
reperpysKu https://m.edsoo.ru/ff0af33c
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KostnuecTBo yacoB Mara
Ne IMpaktn | H3yYeHHs J/IeKTPOHHbIE H(pOBLIe
n/n Tema ypoxa Beero | [KOHTPO/IBHBIC | 0 e WIN oOpa3oBaTe/ibHbIE PeCcypChl
paboTsl
paboTsl Honen
PaBHOBecre MaTepyanbHON TOUKUA. ABCOMIOTHO
26 TBEpAOe Tesio. PaBHOBecHe TBEPZOro Tesa ¢ 1 9 bubmmoreka IIOK
3aKpervIéHHOW OChIO BpalljeHus. MOMeHT CUJIbI. https://m.edsoo.ru/ff0afe36
LleHTp TsKeCTU
PaBHOBecre MaTepuanbHOW TOUKU. AOCOTFOTHO
27 TBEpZoe Tesi0. PaBHOBecre TBEpPZOro Tesia C 1 9
3aKpervIéHHOW OChIO BpaljeHus. MOMEHT CUJIbI.
LleHTp Ts>KeCTH
28 Pemtenne 3amau 1o teme "MoMeHT cuiibl. LleHTp 1 10 bubmmoreka LIOK
TsKeCTH" https://m.edsoo.ru/ff0b02b4
[ToaroTOBKA K KOHTPOJIBLHOM paboTe 1o Teme bubmmoreka IIOK
29 |, . " 1 10
MexaHuueckoe JBKeHue. B3aumMogercTBUe Tes https://m.edsoo.ru/ff0b0408
KonTponbHas pabota 1o Teme "MexaHuueckoe bubmmoreka LIOK
30 . " 1 1 10
JBrKeHue. B3auMozieicTBuYe Tell https://m.edsoo.ru/ff0b06ec
31 Mmnynec Tesna. VIMITy/ibC CUiibl. 3aKOH COXpaHeHUst 1 11 Bubmoreka LIOK
HMITy/IbCa. YTIPyTroe U Heyrnpyroe B3auMO/IeCTBHe https://m.edsoo.ru/ffOb07fa
30 Perrenvie 3az1au 1o TeMe "3aK0OH COXpaHeHUs 1 1 Bbubmoreka IIOK
MITyJibca" https://m.edsoo.ru/ff0b096¢
33 Ypok-koHbepeHLys "PeakTUBHOe [IBUKEHUE B 1 1 1
TIPUPO/JIe U TEXHHKE"
bubmioTeka LIOK
12
34 | MexaHuueckasi paboTa ¥ MOIITHOCTh 1 hitps:/m.edsoo.ru/ff0b0a84
35 PaboTa CU/bI TSHKECTH, CUTIBI YIIPYTOCTU U CUJTBI 1 12 bubmmoreka LIOK
TpeHUs https://m.edsoo.ru/ff0b0db8
JlaboparopHast pabota «OrnipeeneHre paboThl CHIIBI
36 | TpeHUs IIpU paBHOMEPHOM /[IBWJKEeHUHU TeJia I10 1 1 12
T'OPH30HTA/TbHOM TOBEPXHOCTH»
37 | CBsa3b 3Hepruu ¥ padbotsl. [ToTeHIMaIbHAsK SHEPTUS 1 13
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KostnuecTBo yacoB Mara
Ne IMpaktn | H3yYeHHs J/IeKTPOHHbIE H(pOBLIe
n/n Tema ypoka Beero | KOHTPOMIBHBIE | o e WIN obpa3soBaTe/IbHbIE PeCypChI
paboTsl
paboTsl Honen
38 KuneTtuueckasi sHeprus. TeopemMa 0 KUHETUUECKOU 1 13 bubmmoreka LIOK
SHepruu https://m.edsoo.ru/ff0b0c32
39 | 3aKOH COXpaHeHUsl SHepruy B MeXaHUKe 1 13
JlabopaTopHast pabota «/3yueHue 3aKoHa bubmmoreka IIOK
40 1 1 14
COXpaHeHUs SHeprum» https://m.edsoo.ru/ffOb12fe
bubmioreka LIOK
14
41 | KonebaTe/nbHOe JBUKEHHE U €T0 XapaKTePUCTUKHU 1 hitps://m.edsoo.ru/ff0b1858
42 3aryxaroiye KojebaHus. BeIHYXIeHHbIE 1 14 bubmmoreka LIOK
KosiebaHus1. Pe3oHaHC https://m.edsoo.ru/ff0b20£f0
43 | MaremaTuuecKuii U Npy>KUHHBIN MasiTHUKU 1 15
Ypok-ucciefoBanve «3aBUCMMOCTb TIepUO/ia Bbubmioreka IIOK
44 . 1 1 15
KoJie0aHMM OT YKeCTKOCTH MPY>KUHBI M MacChI TPy3a» https://m.edsoo.ru/ff0b197a
[IpeBpaiiieHre 5HepruM NpU MexaHAUeCKUX
45 1 15
KOJie0aHUsIX
46 JlaboparopHast paboTa «Ornipe/jesieHre YaCTOThI U 1 1 16 bubmmoreka IIOK
niepriofia KosiebaHWi MPY>KUHHOTO MasiTHUKa» https://m.edsoo.ru/ffOblaec
JlabopaTopHast pabota «I[TpoBepka HE3aBUCUMOCTH
47 | ne I/I(I)) a K%ne6§HHf/i r ) 3ap Io pBemeHﬂoro K HUTU 1 1 16 Eubmuorexa LIOK
PHOA Py34, TIoA ’ https://m.edsoo.ru/ff0b197a
OT MacChl Tpy3a»
Mexanuueckre BO/HbL. CBOMCTBa MeXaHUYeCKUX bubmmoreka LIOK
48 1 16
BOJIH. ITpo/10/ibHEIE U TIOTIEpeUHbIe BOJTHBI https://m.edsoo.ru/ffO0b21fe
49 Ypok-kKoHbepeHIus "MexaHuuecKue BOJIHbI B 1 1 17
TBEpAOM Tesie. CelicMuYecKre BOHbI"
50 | 3Byk. PacripocTtpaHeHue u oTpa)keHue 3ByKa 1 17
51 Ypok-uccnenoBanue "Hab/rozeHre 3aBUCUMOCTH 1 1 17

BbICOTHI 3BYKAa OT YaCTOTHI"
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KoinuecTBo yacos HaTa
Ne II J/IeKTPOHHbIE H(pOBLIe
paKkTH | U3Yy4YeHHsA Y IM@pp
n/n Tema ypoka Beero | KOHTPOMIBHBIE | o e WIN obpa3soBaTe/IbHbIE PeCypChI
paboTsl
paboTsl Honen
59 I'poMKOCTB 3ByKa 1 BbICOTAa TOHA. AKYCTUUYECKUN 1 18
pe30HaHC
53 Ypok-koH(epeHLus "YIbTpa3ByK U MH(Pa3BYK B 1 1 18 Bubmoreka IIOK
TIPUPO/JIe U TEXHHKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBKa K KOHTPOIBHOM paboTe 110 TeMe
54 "BaiOHBI (f0):¢ aHEHI/lI)H Mexa}?plquKHe KosiebaHus U 1 18 Bubmorexa LIOK
" P ’ https://m.edsoo.ru/ff0b25f0
BOJIHBI
KonTponbHast paboTa 1o TeMe "3aKoHbBI COXpaHEeHUS.
55 " 1 1 19
MexaHnueckue KomeOaHust U BOJTHbI
OJIEKTPOMArHUTHOe T10J1e. D/1IeKTPOMarHUuTHbIe bubmmoreka IIOK
56 1 19
BOJIHBI https://m.edsoo.ru/ffOb2abe
57 | CBOMCTBA 3/IeKTPOMarHUTHBIX BOJTH 1 19
Ypok-kKoHbepeHLys "lLlIKasa 3/1eKTpPOMarHUTHBIX
58 BOpJIH I/ICH?;JIPLBOII;IEIHI/IE 3JIeKT OMaF}?I/ITHbIX BOJIH J/15T 1 1 20 bubmorexa LIOK
. " P A https://m.edsoo.ru/ff0b2fe6
COTOBOM CBS3U
Ypok-uccienoBanve "M3yueHue CBOMCTB
59 3JIPEKT 0M&F§I/ITHHX BO]IHyC TIOMOII[BI0 MOOH/IEHOTO 1 1 20 Bubmorexa LIOK
p o i https://m.edsoo.ru/ff0b2c6c
TeseoHa
60 Pelienue 3aau Ha oripe/iesieHe YaCTOThI U J/TUHBI 1 20
371eKTPOMAarHUTHOM BOJTHBI
61 OJIeKTpOMarHuTHas npupoga cseta. CKOpoCTh CBeTa. 1 27 bubmmoreka IIOK
BosiHOBBIE CBOMCTBA CBeTa https://m.edsoo.ru/ff0b31d0
Wcrounuku cBeta. [IpsimonvHeiiHoe Bbubmoreka IIOK
62 1 21
pacnpocTpaHeHue cBeTa. 3atMeHus1 ComHila v JIyHbI https://m.edsoo.ru/ff0b3658
63 3aKOH OoTpakeHus CBeTa. 3epKasa. PelieHue 3asau Ha 1 27 bubmmoreka IIOK
MpUMeHeHHe 3aKOHa OTPaKeHusl CBeTa https://m.edsoo.ru/ff0b38c4
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KostnuecTBo yacoB Mara
Ne IMpaktn | H3yYeHHs J/IeKTPOHHbIE H(pOBLIe
n/n Tema ypoka Beero | KOHTPOMIBHBIE | o e WIN obpa3soBaTe/IbHbIE PeCypChI
paboTsl
paboTsl Honen
64 | IIpesiomsieHune cBeTa. 3aKOH MpeJIOMJIEHUS CBeTa 1 22 Brbmiorexa LIOK
https://m.edsoo.ru/ff0b3aea
[TonHOe BHyTpeHHee OTpakeHue CBeTa.
65 I/Icnonb3OB§HII)/Ie nonHorpo BHYTPeHHero OTpakeHus B 1 22 Bubmuorexa LIOK
yTp p https://m.edsoo.ru/ff0b3c5¢
ONTUUECKUX CBETOBOJIaX
JlabopaTopHasi pabota "VicciieioBaHre 3aBUCUMOCTH
66 | yrziia mpesiomsieHUs1 CBETOBOIO Jiy4ya OT yIJia MajeHust 1 1 22
Ha rpaHuLie "BO31yX-CTeka0""
Ypok-koHbepeHius "V cnob30BaHKe MOTHOTO
67 | BHYTpeHHero OTpa)kKeHUs: CBeTOBOJbI, 1 1 23
ONTHUKOBOJIOKOHHAS CBSI3b"
bubmoreka IIOK
68 | JIunsbl. OnTMYeckast cy/a JIMH3bI 1 23 hitps-//m.edsoo.rw/fiOb3f2c
. Bubmioreka IIOK
23
69 | [TocTpoeHue N300paXKEeHHI B JIMH3aX 1 hitps:/m.edsoo.ru/ff0b444a
JlabopaTopHasi pabota "Omnpezenenre (GoKyCHOTO
70 aCCT%HHI/]I?H 51 OiTHHECKOﬁ Enﬁbl cobu qe)l}o ! e 1 1 24 Bubmorexa LIOK
P " parort https://m.edsoo.ru/ff0b4206
JIVH3bI
Ypok-koHbepeHIs "OnTuyeckre TMH30BbIe bubmmoreka IIOK
71 " 1 1 24
nprOOPEI https://m.edsoo.ruw/ff0c0a7e
bubmmoreka IIOK
. 24
72 | I';ma3 Kak onTuyeckast CucreMa. 3peHue 1 hitps-//m.edsoo.ru/f0b4684
73 Ypok-koHpepeHLus "edekTsl 3peHus. Kak 1 1 25
COXpaHUThb 3peHue"
Pa3nokeHue 6esoro ceera B CrieKTp. OMBITHI
p bubmoTeka [IOK
74 | HetotoHa. Cio)keHue CreKTpa/bHbIX LIBETOB. 1 25

Juvcnepcus ceera

https://m.edsoo.ru/ff0cOf4c
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KostnuecTBo yacoB Mara
Ne IMpaktn | H3yYeHHs J/IeKTPOHHbIE H(pOBLIe
n/n Tema ypoka Beero | KOHTPOMIBHBIE | o e WIN obpa3soBaTe/IbHbIE PeCypChI
paboTsl
paboTsl Honen
JlaboparopHast paboTa "OTBITHI 10 Pa3/I0’KeHUIO
Oesnoro cBeta B CIEKTP U BOCIIPHUSITHIO 1[BETA bubmmoreka IIOK
75 1 1 25
TIpeIMETOB MPH UX HabOJII0/JeHUU uepe3 [IBETOBbIE https://m.edsoo.ru/ff0cOe2a
dbunbTphl"
Ypok-npakTuKyM "Bo/THOBBIe CBOMCTBa CBeTa:
76 " 1 1 26
gucnepcusi, UHTepdepeHLYs U AUQpaKLys
77 | OnbIThl Pe3epdop/a v ryiaHeTapHasi MOZie/ib aToMa 1 26 Bubmorexa LIOK
P®OPA p A https://m.edsoo.ru/ff0c12a8
78 | Ilocrynatel bopa. Mogens atoma bopa 1 26
79 Ncnyckanue v norsionjeHye ceeta aroMoM. KBaHTBI. 1 27 bubmmoreka LIOK
JIuHeliuaThle CIIeKTPbI https://m.edsoo.ru/ff0c144c
80 Ypok-nipakTukyMm "HabsrojeHre crieKTpoB 1 1 97 bubmmoreka [IOK
VICITyCKaHus" https://m.edsoo.ru/ff0c1550
. bubmoreka IIOK
81 | PaaroakTUBHOCTL U €€ BU/Ibl 1 27 hitps-//m.edsoo.ru/f0c1672
bubmmoreka IIOK
82 | CtpoeHue aTomHoOro szpa. HyknoHHas mozesns 1 28 hitps://m.edsoo.rw/ff0c18ac
bubmioTeka LIOK
. 2
83 | PaguoakTuBHbIe npeBpalleHus. M130Tormnbl 1 8 https://m.edsoo.rw/ff0clal4
Pemtenne 3amau 1o teme: "PaarioakTUBHbIE bubmmoreka LIOK
84 " 1 28
TpeBpalleHust https://m.edsoo.ru/ff0c1b4a
85 | Ilepuoj nosiypacnajia 1 29
Ypok-koH(pepeHLus "PasrioakTUBHbIE U3/TyUeHUs B Bbubmoteka LIOK
86 " 1 1 29
TpUpoJie, MeJULIHe, TEXHUKe https://m.edsoo.ru/ff0c2126
ApepHble peaku. 3aKOHbBI COXpaHeHUs 3apsiZl0BOT0 bubmmoreka LIOK
87 1 29
Y MacCOBOT'0 yuces https://m.edsoo.ru/ff0c1c58
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KoinuecTBo yacos HaTa
Ne IMpaktn | H3yYeHHs J/IeKTPOHHbIE H(pOBLIe
n/n Tema ypoka Beero | KOHTPOMIBHBIE | o e WIN obpa3soBaTe/IbHbIE PeCypChI
paboTsl
paboTsl Honen
88 OHeprus CBsi3u aTOMHBIX sifiep. CBsi3b MacChl U 1 30 bubmmoreka LIOK
SHEepruu https://m.edsoo.ru/ff0c1d7a
89 | Pewuenue 3azau 1o teMe "AnepHelie peakyn" 1 30
Peakumu cuHTesa u fenenus saaep. IcTouHuku bubmmoreka IIOK
90 .. 1 30
sHepruu CoJiHLIa U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-koHbepeH1us " gepHasi 3HepreTHKa.
91 | lelcTBUS pafiiOAKTUBHBIX U3/TyYEeHUU Ha )KUBbIE 1 1 31
OpraHu3msbl"
[ToaroToBKa K KOHTPOJILHOM paboTe 1o Teme
92 "BJ?EKT OMaFHI/ITHOE roJjie BE)IEKT OMarHuTHbIe 1 31 Bubmorexa LIOK
p o p https://m.edsoo.ru/ff0c223e
BO/IHbL. KBaHTOBBIE sIBIeHUSI
KonTponbHas paboTa 1o Teme "371eKTpOMarHUTHOE
93 | mose. D/IeKTPOMAarHUTHLIE BOJIHbI. KBaHTOBLIE 1 1 31
sABIeHus"
94 [TorTOpeHue, 0600611eHIe. JTabopaTopHbIe pabOTHI 1 1 39 bubmmoreka LIOK
1o Kypcy "B3aumMogelictBue Ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpeHue, 00001IeHe. PelieHre pacueTHBIX U 1 3 Bubmorteka IIOK
KaueCTBeHHbBIX 3a/1a4 1o TeMe "TerioBbie mporecch” https://m.edsoo.ru/ff0c2572
[ToBTOpeHUe, 06006IIeHNe. PellleHre pacueTHBIX U
96 KaHECTI];EHHLIX 34, :I-I{ o teme "KII/I 2EHJIOBI:IX 1 32 Bubmiorexa LIOK
oy A https://m.edsoo.ru/ff0c2a22
JBUrartesneu
[ToBTOpeHUe, 06006IIeHNe. PellleHre pacueTHbIX U
97 KaHECT[];EHHLIX 34, :I-I{ T0 Teme "KH,Z[p 1 33 Bubmiorexa LIOK
A " https://m.edsoo.ru/ff0c2b30
371eKTPOYCTaHOBOK
[ToBTOpeHue, 0600611eHIe. JTabopaTopHbIe pabOTHI bubmmoreka LIOK
98 " " 1 1 33
1o Kypcy "CBeTOBbIe sIBJI€HUS https://m.edsoo.ru/ff0c2c52
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KoinuecTBo yacos HaTa
Ne IMpaktn | H3yYeHHs J/IeKTPOHHbIE H(pOBLIe
n/n Tema ypoka Beero | KOHTPOMIBHBIE | o e WIN obpa3soBaTe/IbHbIE PeCypChI
paboTsl
paboTsl Honen
[ToBTOpenue, 0600611eHKe. PaboTa ¢ TeKCcTamu 110 bubmmoreka LIOK
99 " " 1 33
TeMe "3aKOHbI COXpaHEeHUsI B MeXaHUKe https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpeHue, 060611eHre. PaboTa c TeKcTamu 1o 1 34 Bubmoreka IIOK
Teme "KosiebaHusi ¥ BOJIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpeHue, 0600611eHKe. PaboTa ¢ TeKcTamu 110 1 34 bubmmoreka LIOK
TeMme "CBeTOBbIe siBJIeHUs " https://m.edsoo.ru/ff0c3044
102 [ToBTOpeHue, 060611eHre. PaboTa c TeKcTamMu 1o 1 34
TeMe "KBaHTOBas U sifiepHasi (pu3nka"
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
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YueOHO-MeTOUUECKOE 00ecIeyeHne

Oo6s3arenbHbIe yueOHbIe MaTepHaIbl /ISl yYeHHKa

1. TlepwuukuH W.M. ®usmka : 8 —i1 knacc : 6a30BbIli ypoBeHb : yueOHHK
/M.M. TepsbiikuH, A.W. VIBaHOB. — 3 —e u3f., nepepad. — Mocksa: [IpocBelieHue,
2023.

2. ®wusuka: 9-i kmacc: 6a30BbIM ypoBeHb : yueOHUK /M.M. IlepeoiikuH, E.M.
I'ytaouk. AWM. WBanoB, M.A. IlerpoBa. — 3-e wu3a., mepepab. — MockBa
[Tpocgeienue, 2023

MeTtoanueckue MaTepHasbl I YUUTeAsd

1. ®wusuka 8 knacc. Mskuwes I'.4., ByxoBueB b.b., Corckuri H.H. nopa
pemakiedi I[lapdentbeBoii H.A. AximoHepHoe o061iecTBo  «/3maTebCTBO
«IIpocsereHue» 2023.

2. ®usuka 9 kmacc. MakumeB I'.f., byxoBueB b.b., Corckuri H.H. mof
penakiyeidi IlapdpentbeBoii H.A. AkimoHepHoe o00ijecTBO  «M3maTenbCTBO
«IIpocseruenue» 2023.

3. ®wusuka. 9 knacc. Metoguueckoe rocobue K yuebHuky IlepbikuHa-I'yTHUK
Pexxum  pgocrtyma:  https://rosuchebnik.ru/material/fizika-9-klass-metodicheskoe-
posobie-k-uchebniku-a-v-peryshkina/

4. dusvka : 8- kmacc : 6a30BBIM ypOBEHb : MeTOAWUECKOe IOCOOMe K
yuebHuky M. M. Ileproiiikuna, A. Y. IBanoBa / O. A. UepHukosa, C. H. I'nafieHKOBa,
B. B. KyapsiBuieB. — 3-e u3f., nepepab. — Mocksa :IIpocBeiijenue, 2023. — 92, [

Hudposbie O6pa3oBaTe/TbHbIE PeCYPChI U PeCYpPChl C€TH HHTEPHET

1. Exqunas konmnekuys Ludpoeeix O6pa3oBaTenbHBIX Pecypcos: http://school-
collection.edu.ru

2. bubmioTeka 111(poBOTO oOpa3oBaTeIbHOTO KOHTEHTa:
https://urok.apkpro.ru/

3. Equnoe copepykaHue obiijero oopa3oBanus https://edsoo.ru/
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