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MNOACHUTEJIBHASA 3AIIMCKA 7 kaace

®egepanbHas paboyasi mporpaMMma no ydeoHomy npeamery «@usuka» (0a30Bblil ypOBeHb)
(mpenmerHasi o0iaacth «EcTecTBeHHO-HAay4yHble MNpeIMeThbl») (Jajieeé COOTBETCTBEHHO —
nporpaMMa 1o (usuke, ¢GuU3NKA) BKJIOYAET TMOACHUTEJbHYI0 3alHCKYy, CO/ep:KaHue
o0y4eHHs1, IUIaHUpYeMble pe3yJbTAThl OCBOCHHUSI NPOrpaMMbl 10 (pu3MKe, TeMaTHYeCKOe
IJIAHUPOBaHMeE.

[Iporpamma no ¢us3uke Ha yYpOBHE OCHOBHOrO 0OIIero oOpa3oBaHUSI COCTAaBJIIEHA HA OCHOBE
MOJIOKEHUH M TpeOoBaHMII K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanbHOil paboueld mporpammbl BocnuTaHus W KoHuenmuu mnpenojiaBaHus y4eOHOTO
npenvera «®Dusukay. CopepxkaHue MporpamMMmbl MO (PHU3UKE HAMPABICHO Ha (OPMUPOBAHUE
€CTECTBCHHOHAYYHOW TI'PAMOTHOCTH OOYyYaIONIUXCS W OPTraHM3alMI0 H3y4eHHS (QU3NKH Ha
NEITEILHOCTHON OCHOBE.

B mporpamme mo (u3MKe YUMUTHIBAIOTCS BO3MOXKHOCTH YYeOHOTO TpeIMeTa B peallu3aiud
tpeboBanuit ®I'OC OOO k mIaHUPyeMbIM JTUYHOCTHBIM U METalpPEeIMETHBIM pe3ylbTaTaM
o0ydeHHUs, a TaKXkKe MEXIPEIMETHBIE CBSI3UM €CTECTBEHHOHAYYHBIX YUEOHBIX IpPEIMETOB Ha
YpOBHE OCHOBHOro oOmero obOpasoBanusa. Ilporpamma mo ¢usuke ycTaHaBIUBaeT
pacmpeneneHue y4yeOHOro Marepuaina Mo roaaMm oOydeHus (MO KiaccaM), Mpeajaraer
NPUMEpPHYIO TIOCJIEI0BATEIbHOCTh M3YUYEHHs TEM, OCHOBAaHHYI0 Ha JIOTHKE pa3BUTHUS
MPEIMETHOTO CO/IePKaHUSI U YUETE BO3PACTHBIX OCOOCHHOCTEHN 00yJaromMXCsl.

[Tporpamma 1o ¢usuke pa3zpaboTaHa ¢ LEIbIO OKA3aHUS METOJWYCCKOW IMOMOIIU yYUTEIIO B
co3gaHuu  pabouell  mporpamMMbel 1o  ydeOHomMy  mpenMmery. Dusuka  ABISETCH
CHUCTEMOOOPA3YIONIUM JUIsl €CTECTBEHHOHAYYHBIX YU€OHBIX MPEAMETOB, MOCKOIbKY (hU3UUECKUE
3aKOHBI JIS)KaT B OCHOBE IMPOIIECCOB U SIBIICHUMN, N3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTPOHOMUEH
u (usmyeckoit reorpaduel, BHOCHUT BKJIAQJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
Mpe0CTaBisAeT HauboJsiee sCHbIe 00pasibl MPUMEHEHUs] HAYYHOTO METO/a IMO3HAaHHS, TO €CTh
croco0a MoJTy4eHus JOCTOBEPHBIX 3HAHUHN O MHpE.

Opna 13 raaBHBIX 337a4 GU3MYEeCKOro 00pa3oBaHUs B CTPYKTYpe OOIIero 00pa30BaHUs COCTOUT

B ()OPMHUPOBAHUU €CTECTBEHHOHAYYHOH T'PAaMOTHOCTH U WHTEpeca K Hayke y O0y4aroluXxcs.
Wzydyenne ¢u3uku Ha 0a30BOM  YpOBHE TpENMNoNiaraeT  OBJIAJEHUE  CIEAYIOUTUMHU
KOMIIETEHTHOCTSAMH,  XapaKTEPU3YIOUIUMU  E€CTECTBEHHOHAY4YHYIO) TI'PaMOTHOCTb: HAYy4YHO
OOBSCHATH SIBICHUS, OLIEHWBATh M TOHMMAaThb OCOOCHHOCTH HAyYyHOTO HCCIEIOBaHUS;
WHTEPIPETUPOBATh JaHHBIE M HCIOJIL30BaTh HAYYHBIC JOKA3aTeNbCTBA JUIS TONTYYCHUS
BBLIBOJIOBY.

[enmn wu3yyeHus (U3MKM Ha YpPOBHE OCHOBHOIO OOINEro oOpa3oBaHMs OINpPENEIEHbl B
Konuenmun npenogaBanus yuebHoro npeamera «Pusuka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 001Ie00pa3oBaTeNbHbIE MPOTrPAMMBL,
yrBepxkaA€HHON pemenneM Kosnernn MunucrepctBa npocsemienuss Poccuiickoit denepanun
(mportokoia ot 3 nexadbps 2019 r. Ne [IK4BH).

Henu u3ydenus ¢u3uku: npuoOpeTeHre MHTepeca U CTpeMIICHUSI 00yJaromuXxcs K HaydHOMY
W3YYEHHUIO MPUPOJbI, Pa3BUTHE MX MHTEIIEKTYyaJbHBIX U TBOPUYECKHX CIIOCOOHOCTEH; pa3BUTHE
NOpPEACTAaBICHU O HAayyHOM METO/A€ IMO3HaHUA U (OPMHPOBAHUE MCCIEIOBATEIBCKOIO
OTHOLIEHMSI K OKPYKAIOLIUM SIBICHHAM; (OPMUPOBAHME HAyYHOIO MHPOBO33PEHUS Kak
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pe3yibTaTa M3y4EHUsT OCHOB CTPOECHHMS MaTepuu U (PYHAAMEHTAIbHBIX 3aKOHOB (DU3HKH;
dbopMHpoOBaHUE TMPEICTaBICHUI O poJM (U3UKU I PA3BUTHUS IPYTUX ECTECTBEHHBIX HAYK,
TEXHUKA W TEXHOJIOTUH; pa3BUTHE TMPEJICTaBICHUA O BO3MOXHBIX cdepax Oymymei
npoeCCHOHATBHON JEATENbHOCTH, CBA3aHHOW ¢ (PU3MKOW, MOJArOTOBKAa K JajbHEHIIeMY
00y4YEHHIO B 3TOM HaIIpaBJIEHUU.

JlocTrKeHUe THX IIeell IporpaMMbl 10 (H3UKEe HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
obecIieunBaeTCs pelieHHEM CISIYIOUIMX 3a/1a4: MPUOOPETeHNE 3HAHUI O TUCKPETHOM CTPOCHUH
BEIIIECTBA, O MEXAHUYECKUX, TEIUIOBBIX, JICKTPHUCCKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHHUSX;
NpUOOpPETEHHE YMCHUN ONUCHIBATh M OOBSCHATH (HU3MYCCKUE SIBJICHUS C HCIOJIBb30BAaHUEM
NOJYYCHHBIX 3HAHWI; OCBOCHHE METOJOB PEHICHUS MPOCTEHININX pacyEéTHBIX 3a1a4 C
UCIIOJIb30BaHUEM (DU3UYECKUX MOJICIICH, TBOPUYSCKHX M IMPAKTHKO-OPUCHTUPOBAHHBIX 3a/ad;
pa3BUTHEC YMEHHUI HAOJIOMATh MPUPOJIHBIC SBJICHHS W BBINOJHATH OMbBITHI, JIAOOpATOPHBIC
paboOThl U IKCIEPHUMEHTAIBHBIE HCCICIOBAHUS C UCIOJIb30BAHUEM HM3MEPUTEIBHBIX MPUOOPOB;
OCBOEHHE MPUEMOB PabOThI ¢ HH(pOPMaIHeH (PU3NIECKOTO COACPIKAHUS, BKIFOYast HH(POPMAIUIO
O COBPEMEHHBIX JOCTHKEHUSX (HU3UKH, aHATM3 M KPUTUYECKOE OICHMBAHUE WH(POPMAIIHH;
3HAKOMCTBO CO cdepamu MpodecCHOHABHON eATSIBHOCTH, CBS3aHHBIMU C (DU3UKOH, U
COBPCMECHHBIMH TCXHOJIOTMAMH, OCHOBAHHBIMH Ha JOCTHUXCHUAX (1)H3H‘-IeCKOI>i HAayKH.

Ha usyuenue ¢puszuku (0a30Bblii ypoBeHb) HA YPOBHE OCHOBHOIO 001ero oopa3oBaHus
orBoauTcs 238 yacoB: B 7 kjacce — 68 yacos (2 yaca B Heesno), B 8 kiacce — 68 yacon (2
yaca B He/leJ110), B 9 kiacce — 102 yaca (3 yaca B Hej1eJ110).

[Ipennaraemseiii B mporpamMMe mo (usuke nepedeHb J1aOOpaTOpHBIX pabOT M OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIN XapakTep, YYUTENb JelaeT BbIOOp MpoBeleHUs J1adOpaTOpHBIX paboT u
OTIBITOB C YUYE€TOM WHIUBUIYAIBHBIX OCOOEHHOCTEHN 00yUYaroImMXCs, CIIUCKa YKCIIEPUMEHTATBHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOT'O FOCY/IapCTBEHHOIO SK3aMeHa 10 (PU3UKeE.

denepaabHas padouasi nporpamma | @usuka. 7-9 kiaaccel (6a30Bblil ypoBeHb)
COJAEPKAHUE OBYYEHUA 7 KJIACC

Pazgen 1. ®usnka u €€ posib B MO3HAHUM OKpykaromero mupa dOu3nka — HaykKa O MPUPOJIE.
SBnenust mnpupoabl. PU3NYECKUE SIBICHUSA: MEXaHWYECKUE, TEIUIOBbIE, JIJIEKTPUUYECKHE,
MarHuTHbIE, CBETOBbIE, 3BYKOBble. du3nueckue BeIUUnHbI. M3Mepenne (puznueckux BEIUUYMH.
O®uznueckue npubopsl. IlorpemHocts u3mepenuit MexayHapoaHas cucrema eauHui. Kax
¢u3znka W Jpyrue €cTeCTBEHHblE HAyKM H3Y4alioT Hpuponay. EcTecTBEHHOHAyuHBIM METO[
MO3HAHMS: HAOJI0/IeHNE, TOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIABM)KEHHE THUIOTE3, SKCIEPUMEHT
10 TIPOBEPKE TUIIOTE3, 00BICHEHHE Ha0M0JaeMoro siBjieHus. Onucanue GU3NYecKux sSBJICHUHN ¢
noMmouiplo Mozeneil. Jlemoncrpanun MexaHudeckue, TEIIOBbIE, 3JIEKTPUUYECKHE, MarHUTHBIE,
CBETOBBIC siBJICHUA. DPHU3MUecKue MPUOOpPHI U IMpOLEeaAypa MPSAMBIX H3MEPEHHH aHAJIOTOBBIM U
G poBeIM TpubopoM. JlabopaTropHbie paboThl U ONbITEl OmnpeneneHre HEeHbl JeIeHUs IIKaJIbI
u3MeputenpHoro npudopa. smepenue paccrostuuid. M3mepenne o6bEma KHUJIKOCTH U TBEPIOTO
Ttena. OmnpeneneHue pa3MepoB Maiblx Tel. l3mepeHue TemmepaTypel IpH  [TOMOIIU
KUJKOCTHOTO TEPMOMETpA U JaT4MKa Temreparypsl. IIpoBenenue uccienoBanus o MpoBepKe
TUIIOTE3Bl: JaTbHOCTh MOJIETA IIApUKa, MYIIEHHOTO TOPU30HTAIBHO, TeM OoJble, YeM OoJblle
BBICOTA ITYCKA.

Pasznea 2. [lepBoHauanibHbIE CBEAEHUSI O CTPOCHUU BemiecTBa CTpOEHHE BEIIECTBA: aTOMBI U
MOJIEKYJIbI, BX pa3Mepbl. OMBITHI, TOKAa3bIBAIONINE JUCKPETHOE CTPOEHHE BelecTBa. JIBMKeHne
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yactul] BemiecTBa. CBSA3b CKOPOCTH MABWKEHHMS 4YacTHUI[ € TemIieparypoil. bpoyHoBckoe
nBrkeHue, muddy3us. BzauMopeicTBHEe YacTHIl BEIISCTBA: MPUTSHKEHHE W OTTAJIKHUBAHUE.
ArperatHble COCTOSHUS BEILECTBA: CTPOCHHUE Ia30B, )KUAKOCTEH U TBEPABIX (KPUCTALITUYECKHUX )
Ten. B3amMOCBsI3p MEXIy CBOHCTBAMHU BEIIECTB B PAa3HBIX arperaTHBIX COCTOSIHHSIX W HX
ATOMHO-MOJICKYJISIDHBIM ~ cTpoeHHeM.  (OCOOCHHOCTH  arperaTHbiX  COCTOSHUW  BOJIBL
Hemoncrpanuu Habmronenne 6poyHoBckoro aBmkenus. Habnmronenune nuddysun. Habmronenue
SIBIICHUH, OOBSICHSIFOIIIMXCS TIPUTSHKEHUEM HITH OTTAIKUBAHUEM YACTHI] BEIIECTBA.

®denepanbHas padouas mporpamma | dusuka. 7-9 kiaccel (0a30BbIH YPOBEHBD )

6 JlaGopatopubie paboTel u omnbIThl OIlCHKa JgUaMeTpa aroMa METOJOM psaoB  (C
ucnoib3oBanueM Qororpaduii). ONBITEI M0 HAONIOJACHUIO TEIUIOBOTO PACHIMPEHUS Ta30B.
OMnBITHI O OOHAPYKCHHUIO TEHCTBUS CHIJI MOJICKYJISIPHOTO TIPUTSKCHHUSL.

Pasgen 3. JIBuxeHue W B3auMoJecTBHE Tell MexaHudeckoe JBHxkeHUe. PaBHOMEpHOe U
HepaBHOMepHOe aBMkeHue. CkopocTh. CpenHsis CKOPOCTh NMPU HEPABHOMEPHOM JIBHUIKCHHH.
Pacuér nytu u BpemeHu ABMKEHUs. SIBIeHHEe MHEpUUH. 3aKOH MHEpLuHu. B3anumonelcTBue tei
Kak IpUYMHA HU3MEHEHHUs CKOPOCTHU JBIM)KEHHA Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[TnotHOCTH BemiecTBa. CBsI3b MIIOTHOCTU C KOJMYECTBOM MOJIEKYI B €AUHUIE 00BEMA BEIIEeCTBA.
Cuwita kak XxapakTepucTuka B3aumonaeicTBus Ten. Cuiia ynpyrocta u 3akoH ['yka. M3mepenue
CHJIBI C TOMOUIBIO JUHAMOMETpa. SIBjeHUE TIATOTeHHs U cwia TskecTu. Cuila TSHKECTH Ha
Ipyrux mianerax. Bec tena. HeBecomocts. CiiokeHUe CHUII, HAallPaBJIEHHBIX 110 OJHON IPSIMOM.
PaBHognelictByromas cun. Cuna TpeHus. TpeHue CKOJbXeHUs W TpeHue mnokos. TpeHue B
MIPUPOJE U TEXHUKE.

HemoncTpauun. HaOmroneHne MexaHMYecKOro JABMXKEHMs Tena. l3mepeHue ckopocTu
npsiMoiuHeHoro JnBuxkeHus. HaOmionenue spneHuss uHepuuu. HaOmioneHue u3MeHeHUs
CKOpOCTH IIpU B3auMmoJjieiicTBuu Teil. CpaBHEHUE Macce 10 B3aUMOJAEHCTBHIO Ted. ClIoKeHHe CUll,
HaIpaBJIEHHBIX 1O OAHOM MpsiMol. JIabopaTtopHble paboThl M onbITEL. OnpeaeneHue CKOpoCTU
PaBHOMEPHOTO JABIKEHMs (IIapHKa B *KHMJKOCTH, MOJAEIH IJIEKTPHUUECKOTO0 aBTOMOOWIS U TaK
nanee). OmnpezneneHue cpeqHed CKOPOCTH CKOJIbXKEHHs Opycka WM IIapuKa 0 HAaKJIOHHOM
10cKocTH. OnpeneneHue IIOTHOCTH TBEPAOTo Teia. OMbITH, JEMOHCTPUPYIOLINE 3aBUCUMOCTD
pacTsbkeHus (edopMmanuu) MPYXKHUHBI OT MPHUIOKEHHOH cuiibl. ONBITHL, JIEMOHCTPUPYIOIINE
3aBUCUMOCTb CHJIBI TPEHHS CKOJIBXCHHSA OT Beca Tela W Xapakrepa CONPUKACAIOLIUXCS
MIOBEPXHOCTEH.

Pasznen 4. JlaBnenue TBEPABIX Te, XUAKOCTeH W Ta3oB [laBmenue. CriocoObl YMEHBIICHUS U
yBeUYCHUS naBiieHus. [laBneHue ra3a. 3aBUCUMOCTD JaBJICHUS Ta3a OT 00bEMA, TEMIEPaTyPHI.
Ilepenaua nmaBneHus TBEPABIMU TeJlaMH, JKHAKOCTAMM W raszamu. 3akoH [lackauns.
[THeBMaTHYECKHE MAITMHBI. 3aBUCUMOCTH JABJICHUS KUJIKOCTH OT TIyOuHBI. [ mapocTaTuaeckuii
napajgokc. CooOmaronuecss cocynbl. [uapaBiaumdeckue MexaHuU3Mbl. ATmocdepa 3eMiaun u
atMocdepHoe naBieHue. [IpuYMHBI CyIIECTBOBAaHUS BO3AYIIHOM 000m0uku 3emud. OTmbIT
Toppuuennu. U3meperne arMocpepHOro AaBieHUS. 3aBUCHUMOCTh aTMOC(EpPHOTO JTaBJIEHUS OT
BBICOTHI HaJ] ypoBHEM MOpsi. [Ipubops! A1 u3mMepeHus: aTMOChEPHOTO TaBICHHUS.

JleiicTBuE XUAKOCTH M ra3a Ha MOTpyKEHHOE B HUX TeJo. BrITankuBaromas (apxuMenoBa) cuia.
3akoH Apxumena. [InaBanue ten. Bo3myxomnaBanue. JleMoHcTpauuu 3aBUCHUMOCTD JIaBJICHUS
raza or Temmeparypsl. llepenaya maBneHMs XHMIKOCTbIO M razoM. CooOmiaromuecs: COCy/bl.
['mapaBanueckuit mpecc. IlposiBnieHue neiicTBus aTMOCepHOro IaBleHHs. 3aBHCUMOCTh
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BBITAJIKUBAIOIIEH CUJIBI OT 00BbEMa MOTPYKEHHOM YacTH Telna M IUIOTHOCTH KUAKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CHIIBI BECY BBITECHEHHOM >KUAKOCTU. YCJIOBUE IUJIABAHUS TEIN:
IIJIaBAaHUE WUJIU IIOTPYKEHUE TeJl B 3aBUCUMOCTH OT COOTHOILIEHUS INIOTHOCTEN TeJla U KUJKOCTH.
JlaGopaTopubie paboThl W OmNBITHL VcclieqoBaHue 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMa
HNOTpYKEHHON B J)KUJKOCTh 4acTu Tena. OnpeneneHue BhITAIKUBAIOIIEH CUJIbl, JEMCTBYIOLIEH Ha
TEI0, IOIrpy:KEHHOE B JKUIKOCTb. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI,
JEHCTBYIOLIEH HA TEJIO B XKUAKOCTHU, OT Macchl Tena. ONbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD
BBITAIKMBAIONICH CHUJIbI, JIEUCTBYIOIIEH Ha TEJIO B JKUAKOCTH, OT O0OBEMA MOTPY>KEHHOU B
JKUJKOCTh 4YacTH Tejla W OT INIOTHOCTH XKUAKOCTH. KoHCTpyumpoBaHue apeomerpa WU
KOHCTPYHPOBAHUE JIOJKH U ONPEACIICHUE €€ IPYy30II0AbEMHOCTH.

Pa3nen 5. PaGora m MomHOCTh. DHeprus Mexanudeckas paborta. MomuocTs. IIpocteie
MEXaHMU3MBI: pblyar, OJIOK, HAKJIOHHAs MI0CKOCTh. [IpaBuno paBHoBecus poruara. [Ipumenenue
mpaBuiia paBHOBecHsl pbluara K OJoky. «3omoroe mnpaBuio» Mexanuku. KIIJ[ mpocThix
MexaHu3MoB. [IpocTeie MexaHU3MbI B OBITY U TeXHUKe. MexaHndeckas sHeprus. Kunernueckas
U TOoTeHIuanbHasi sHeprus. llpeBpalieHue OIHOTO BUAA MEXaHHMYECKOH PHEPrHMH B JIPYTOM.
3aKOH coxXpaHeHHUs 3Hepruu B MexaHuke. JlemoHcTpauuu I[Ipumepbl HpOCTBIX MEXaHU3MOB.
JlaGopatopHble paboTel U ombIThl OmpeneneHne pabOTHl CHIIBI TPEHUS TPU PAaBHOMEPHOM
JBUKEHUM Tejla [0 TOPU3OHTAIbHOM IMOBEpXHOCTU. lccienoBaHue YCIOBHIl paBHOBECHUS
phIyara.

[IporpamMa 1o ¢u3KMKe HAa YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJIOKEHUM U TpeOOBaHUW K pe3yjabTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBaTenbHOl mporpaMmebl, mpenactaBieHHbix B PI'OC 00O, a Takxke ¢ y4€ToMm
denepanbHOi paboueid mporpammbl BocnuTaHus M KoHuenuumu mnpenojaBaHus y4eOHOTO
npeamera «Pu3nKay.

Copepxanue  mporpaMMmbl 1Mo (u3MKE ~ HampaBiIeHO  Ha  (OpPMHUPOBAHUE
€CTECTBEHHOHAYYHOH TpaMOTHOCTH OOYYalOUIMXCS M OpraHU3alMI0 H3y4eHUs (QU3MKK Ha
JesITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uke yYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOIO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeMETHBIM  pe3yibTaTaM  OOyudeHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTeCTBEHHOHAYYHbIX Y4EOHBIX MPEJAMETOB HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl.

[TporpammMa 1o ¢u3uKe ycTaHaBIMBAET pacHpeieseHre ydyeOHOro mMaTepuaia Mo rojam
oOyueHus (Io KJjaccam), NpeAjaraeT MPUMEPHYIO IOCIEA0BAaTENIbHOCTh HU3YYEHHS TEM,
OCHOBaHHYIO Ha JIOTUKE pa3BUTHUSA MPEAMETHOTO COJEpKaHUS M Y4YETe BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXcs.

[Tporpamma no ¢usuke pazpaboTaHa C LEIbIO OKa3aHUs METOAMYECKONH TOMOIIY YIUTEIIO
B CO3JIaHMH paboueil mporpamMmbl 0 y4eOHOMY MpEeIMETY.

®u3znKa ABISETCS CUCTEMOOOPA3yIOLIUM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHe 3aKOHBI JI€KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3Y4aeMbIX XUMHUEH,
Ouonoruelt, actpoHomMuel U (uznyeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHUpa, TPEAOCTaBIsSET Hambosee sICHble 00pa3lbl NPUMEHEHHS HAyYHOTO METOoJa
MO3HAHUS, TO €CTh CIIOCO0a MOIY4YEeHUs JOCTOBEPHBIX 3HAHUM O MUpE.



Onmna U3 TIaBHBIX 3a7a4 (PU3UIECKOTO 00Opa30BaHUsI B CTPYKType oOImiero oOpasoBaHUs
COCTOMT B (OPMHUPOBAHUU E€CTECTBEHHOHAYYHOHW TPAMOTHOCTH W UHTEpeca K Hayke Yy
o0yyJarouuxcs.

W3yuenne ¢usnkun Ha 0a30BOM YpOBHE IMPEIIOJAracT OBJIAJACHUE CICIYIOIIUMHU
KOMITIETEHTHOCTSIMH, XapaKTePH3YIOIIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTbD:

L4 HayTIHBIM SI3BIKOM OOBSICHSTH SIBJICHUSA,

® OLCHHUBATH U ITIOHHUMAThb 0COOEHHOCTHU HAay4YHOIr'0 UCCJICAOBAHUAA,

® HWHTCPHIPCTUPOBAThL AJAaHHBIC M HMCIIOJIB30BAaTh HAYYHBIC OOKA3aTCJIbCTBA JIA
IMOJIY4YCHHUA BBIBOJIOB.

[lenu u3yuyeHus (U3NKKM HAa yPOBHE OCHOBHOI'O OOIIETr0 OOpa30BaHUS ONpPENEICHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTENbHBIX OpPraHU3AIMIX
Poccuiickoit ®enepanuu, peaqu3ylOIUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE IPOTPAMMBL,
yrBepxka€HHOU pemenneM Komnernn MunucrteperBa npocsemieHusi Poccuiickoit @enepanun
(mpotokoin ot 3 gexabps 2019 r. Ne [IK4BH).

Henu n3yyeHus GpU3NKH:

npuoOpeTeHne HHTepeca M CTPeMIICHHs OOYYaloImuXcs K HAyYHOMY H3yYCHHIO
npupoasbl, pasBUTUC UX MHTCIUICKTYAJIbHBIX U TBOPUYCCKUX CHOCO6HOCTCI>'I;

pa3BUTHE TMPEJACTABICHUH O HAy4yHOM METOJE TMO3HaHUS H  (opMHpOBaHHE
HCCIIEIOBATEILCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBIICHHSIM;

(dopMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yiabTaTa W3yYeHUs OCHOB CTPOCHUS
MaTepuu U GyHAaAMEHTABHBIX 3aKOHOB (PH3HKH;

(dopMupoBaHUE MPEACTABICHUH O POIM (DUUKH JUI PA3BUTHS JPYIHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;

pa3sBUTHE NpPEICTAaBICHUH O BO3MOXHBIX cepax Oyaymed mnpodeccuoHaTIbHON
JeSITeIbHOCTH, CBSI3aHHOM ¢ (DM3MKOI, MOATrOTOBKA K JalbHENIIEeMy O0yYeHHIO B 3TOM
HarpaBJICHUH.

JlocTuxkeHne >3TuUX Iefnedl mporpaMmbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro
o0pa3zoBaHusi 00€CIIEUYNBAETCS PEIICHUEM CIISAYIOIINX 3a1aY:

npuoOpeTeHne 3HaHUH O JUCKPETHOM CTPOEHHM BELeCTBA, O MEXaHMYECKHX,
TEIUIOBBIX, MICKTPUICCKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne YMEHH OMHUChIBaTh U OOBACHATH (PU3MUECKHe SBJICHHUS C
UCTIOJI30BaHUEM TTOJTyYSHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pEUICHHS MPOCTEHIINX pacu€THBIX 3aJad C HCIOJIb30BAaHUEM
buznyecKux Mojenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

pa3BUTHE YMEHUN HAOMIOAATh NPUPOJIHBIE SBICHUS U  BBIMOJHITH OMBITHI,
nabopaTtopHble PabOTHl W HSKCIEPUMEHTAIbHBIC HCCICIOBAHUS C HCIIOJIIb30BAaHUEM
HU3MEPUTENbHBIX TPUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ WHMOpMaImen (QU3NUECKOro CoJepKaHus, BKIIIOYas
UH(POPMAIIMI0O O COBPEMEHHBIX JOCTI)KCHHUSX (U3MKH, aHaIu3 W KPUTHUECKOE
OlleHMBaHME MH(pOpPMaLUY;

3HAKOMCTBO CO cdepamu mpodhecCuOHaTBLHON IeATeTbHOCTH, CBSI3aHHBIMU C (PU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (PU3HUECKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbI ypoBEHB) HA YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS
orBojuTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezleno), B 8 kiacce — 68 gacoB (2 vaca B



HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamMme o (pusmke nepeueHs Jad0paTOpHBIX pabOT U ONBITOB HOCUT
PEKOMEHIATENFHBIN XapaKTep, YUYHUTeNIb JeNlaeT BHIOOp MpOBEACHUS 1ab0paTopHBIX PaboT U
OIIBITOB C Y4ETOM MHAWBUAYAIBHBIX OCOOCHHOCTEW 00YYaIOMINXCsl, CITUCKA IKCIIEPUMEHTATBHBIX
3aJjaHuil, IpeIaraéMplX B paMKaX OCHOBHOI'O TOCYJapCTBEHHOI'0 3K3aMeHa MO0 (HU3HKE.

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usnka — Hayka o npupoje. SABneHus npupoasl. GuU3ndecKkue SBICHUSA: MEXAHHUYECKUE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue Benu4MHBL M3Mepenue ¢usnueckux BenuuuH. Duszmdeckue HPUOOPHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoaHas CUCTEMA €IUHMII.

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE HAyKH H3Y4aroT Ipuponay. EcrecTBeHHOHAY4YHBIN
METOJl IO3HaHWs: HaOJI0JEHHE, IOCTAaHOBKA HAyYHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaeMoro spieHus. OmnucaHue
(bu3NYECKUX SIBICHUN C TTOMOIIBIO MOJIENICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MArHUTHBIE, CBETOBBIC SIBJICHUS.

2. Owuzuveckue MpuOOPHI U MPOLEAypa MPSIMBIX H3MEPEHHI aHAJIOTOBBIM M IH(PPOBHIM

puoOpOM.

Jlabopamopnwsie pabomot u onvimeol.

OnpeneneHne 1EHBI IEIEHUS MKaIbl HK3MEPUTEIHLHOTO IPUOopa.

N3mepenne pacCcTOsTHU.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenne pasmMepoB MaJbIX TEIN.

W3mepenune TemmepaTypbl MpH IMOMOLIM KUAKOCTHOTO TEpMOMETpa M JaTydKa
TEMIEPATYPHI.

ok~ wnE

6. IlpoBeneHue wuccieqoOBaHUS MO HPOBEPKE TMIIOTE3bI: JAIbHOCTh MOJETA IIApHKa,
MYIIEHHOTO0 FOPU30HTAJIBHO, TEM 0O0JIbIIe, YeM 0O0JIbIIe BHICOTA ITyCKa.

Paznen 2. [lepBonayajiabHbie CBeleHUsI 0 CTPOEHUH BelllecTBAa.

CrpoeHre BemiecTBa: aTOMbI M MOJICKYNBI, WX pa3Mmepbl. OTBITH, JJTOKa3bIBAIOIINE
JMCKPETHOE CTPOEHHE BEIIECTRA.

JlBmxkenne wactull BemiecTBa. CBSI3p CKOPOCTH JBMXKEHHUSI YAacTHUIl C TEeMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxenue, nuddysus. B3auMopgeiicTBHe dYacTHI] BEMIECTBA: TPUTSHKEHUE U
OTTAJIKHBAHUE.

ArperaTHble COCTOSIHMS ~ BEILECTBA: CTPOCHHUE Ta30B, JKUAKOCTEH W TBEPABIX
(KpUCTaINIMYeCKuX) Ted. B3auMOCBs3b MEXIy CBOMCTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX W WX aTOMHOMOJIEKYJSIpHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHBIX COCTOSTHUH
BOJIBI.

Hemoncmpayuu.

1. HaOmronenue GpOyHOBCKOTO JABHKEHHS.

2. Ha6mronenue quddy3un.

3. HaOmonenue sBieHWA, OOBSCHSIIONIMXCS MPUTSDKEHUEM FITM OTTAIKHBAHUEM YaCTHI]

BEIIIECTBA.
Jlabopamopuvie pabomsl u onvimel.
1. Omnenka quamerpa aToMa METOJOM PAZIOB (C HCTIONb30BaHUEM (hoTorpaduii).



2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYIISIPHOTO TPUTSIKCHHSI.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBHeE TeJl.

Mexanudeckoe naBmxeHue. PaBHOMepHOe W HepaBHOMEpHOe aABukeHUE. CKOpOCTb.
CpenHsis CKOpOCTh IPU HEPABHOMEPHOM JIBXKEHUH. Pacu€r myTu U BpeMEeHU ABUKECHUSI.

SlBnenve wHepruu. 3aKOH HHEpUUHU. B3auMmopeilcTBue Ten Kak MpUYMHA HM3MEHEHUS
CKOpPOCTH JIBMKEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocth BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cwia Kak XapakTepucThka B3aumojencTtBus Tten. Cuma ymnpyroctu U 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TATOTeHHs W cuiia Tsokectu. Cuna
TSOKECTH Ha Jipyrux 1iaHerax. Bec tenma. HeBecomocth. CriokeHHE CHII, HAIPaBJICHHBIX I10
oaHoil mpsiMoi. PaBHopelcTByomas cuil. Cuia TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B npupoje U TEXHUKE.

Hemoncmpayuu.

HabGmronenrne MexaHW4ecKoro JBUKEHUS Tea.
N3mepenne ckopoCcTu NPSIMOJIMHEUHOTO IBUKEHHUS.
Habnroienue siBjeHUs] HHEPIIUH.
HabGmonenne nsmeHeHus: CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.
CpaBHeHHE MacC MO B3aUMOJCHCTBHUIO TEJL.
CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.
Jlabopamopnwsie pabomot u onvimeol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOrO ABHKEHUS (LIAPHKA B KUAKOCTH, MOJEIH
IIEKTPUICCKOTO aBTOMOOWJIS M TaK Jjayee).
2. OmpeneneHue cpenHed CKOPOCTH CKOJBXEHHUS Opycka WIM IIapHKa MO0 HAKIOHHOMN
MJIOCKOCTH.
3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.
4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHUs (nedopmariii) Mpy>KUHBI OT
MPUIOKEHHOMN CHIIBI.
5. OmnbIThI, JEMOHCTPUPYIOIINE 3aBUCHMOCTh CHJIBI TPEHUSI CKOJIBKEHHUSI OT Beca Tena U
XapakTepa COMPUKACAIOITUXCS TTOBEPXHOCTEM.

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTHYEHUS qaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenaua naBneHus TBEPABIMU TeaMU, KUAKOCTIMU
u razamu. 3akoH [lackans. [THeBMaTnueckue MamuHbl. 3aBUCUMOCTD JIaBJICHUS JKUJIKOCTH OT
rnyounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecss cocyasl. ['mapaBianueckue
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MEXaHHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpUuMHBI CyIIeCTBOBAHUS BO3IYITHON
o6omoukn 3emmu. Omwir Toppuyennu. M3mepenue aTtmocdepHOro naBiieHHs. 3aBUCUMOCTH
aTMOC(hEpHOTO JIaBIeHHWsI OT BBICOTHI HaJa ypoBHeM Mops. [lpubopsl s w3MepeHus
aTMoc(epHOTro TaBICHHS.

JleiicTBHE )KUIKOCTH U ra3a Ha MOTPYXEHHOE B HUX Telo. BrITankuBaromias (apXxuMe10Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.

1. 3aBucuUMOCTH JaBJICHUS Ta3a OT TEMIEPATYPHI.

2. Tlepemaua maBneHUs )KUIKOCTBIO U Ta30M.

3. CooObmaroniyecs: CoCyIbl.
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I'mapaBanyeckuit mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIECH CHJIBI OT 00bEMAa MOTPYKEHHOM dYacTH Tela |
IJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOILEH CUJIbI BECY BBITECHEHHON KUAKOCTH.

VYcioBue mnaBaHWs TeJ: IUIABAHWE WM TOTPY)KEHUE Tel B 3aBUCHUMOCTH OT
COOTHOIIEHUS IUIOTHOCTEN TEJIa U KUJIKOCTH.

Jlabopamopuwvie pabomovt u onvimeol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOrpyKEHHOM B KUAKOCTb
YaCTH TeJa.

OnpeneneHnue BHITAIKUBAIOIIEH CUJIbI, ACUCTBYIOLIEH Ha TeIO0, NOTpyXKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCMMOCTH BBITAJIKHUBAIOIIEH CHJIBI, JCHCTBYIOIIEH Ha TEJIO B
JKUJKOCTH, OT MACCHI TEJIA.

OnBIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAJKUBAIOIIEH CUIIbI, AEUCTBYIOLIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrPyKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

KoncTpynpoBanue apeoMerpa WM KOHCTPYUPOBAHHE JIOAKM M ONpeAcieHue e€
Ipy30I10ABEMHOCTH.

Paszgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.
Mexanundeckas pabora. MOIIHOCTb.

[IpocTpie MeXaHU3MBI: pblyar, OJIOK, HakJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
priuara. IlpuMeHnenue npaBuia paBHOBECHs pplyara K 0JIOKY. «30JI0TO€ IPABUIIO» MEXAHUKH.
KIIJI mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas oSHeprua. Kunetndeckas W noTeHuuManbHas 53Heprus. llpespamienne
OJIHOTO BU/Ia MEXaHUUECKON SHEPTUHU B APYroil. 3aKOH COXpaHEHUs SHEPTHUH B MEXAHHKE.

Hemoncmpayuu.

1. Tlpumepsl MPOCTBHIX MEXAHNU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Ompenenennie paOOTBI CHUIIBI TPEHHUS NPU PABHOMEPHOM JIBKEHUH Tejla IO
TOPU30HTAILHOM MOBEPXHOCTH.

2. HccnenoBaHue ycIoBUN paBHOBECHS pbluara.

3. WUsmepenue KIT/I Hak1OHHOH MIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOU SHEPTHH.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TTPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

N3ydyenne pu3uKu Ha ypoBHE OCHOBHOI'O 00111eT0 00pa30oBaHUs HAIIPABIEHO HA JOCTUKEHHE
JIMYHOCTHBIX, METANTPCIMETHBIX U IPEIMETHBIX 06p2130BaTeJ'IBHI)IX PE3YIbTATOB.

B pesynabrare wu3ydeHus (U3MKM Ha YPOBHE OCHOBHOrO 0Omiero oOpa3oBaHus Yy
oOyuarorerocst 0yyT c()oOpMHPOBAHBI CIEIYIONIUE JHYHOCTHBIE Pe3y/bTAThl B YaCTH:

1) naTPHOTHYECKOT0 BOCIIUTAHUS

[l mposiBIieHHEe MHTEepeca K UCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHICKON (pU3MUECKOi

HaYKU;

[] IEHHOCTHOE OTHOILIEHHUE K JOCTH)KEHUSIM POCCUICKUX YUEHBIX-(DU3HUKOB;



e 2) rpaskIaHCKOIr0 U yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e [] rOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJE€HMM OOILECTBEHHO 3HAYUMBIX M ITHUECKUX
po0JeM, CBI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JTOCTHXKEHUN (U3HKHY;

e [] 0cO3HaHHE BaXXHOCTU MOPAJIbHO-3TUYECKUX IIPUHIUIIOB B JESATEIBHOCTH YUYEHOIO;

e 3)3cTeTHYecKOro BOCIMTAHMSI:

e [] BOCHpHUATHE ICTETUYECKUX KayecTB (U3NYECKOH Hayku: e€ rapMOHMYHOI'O IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOIO NMO3HAHUSA:

e [] Ooco3HaHME IIEHHOCTH (U3NYECKON HAyKHM KaK MOILIHOIO MHCTPYMEHTa IO3HAHUS MHUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUILEH COCTABIIAIONIEH KYIbTYpPHI;

e [] pa3BuTHE HAy4HOMH JIIOOO3HATEIILHOCTH, HHTEpECa K UCCIIE0BATENILCKOM NesTEIbHOCTH;

e 5) ¢popMupoOBaHHus KYJAbTYPbI 310POBbS H IMOLHOHAJIBLHOIO 0/1aroNnoIyYms:

e [] 0co3HaHUE LIEHHOCTH 0€3011acHOro 00pasa )KM3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MHUpE,
B2)XHOCTH TPaBHJI 0€30MacHOTO MOBEIEHHS Ha TPAHCIIOPTE, Ha JIOpOraX, ¢ AJIEKTPHUYECKUM U
TEIIOBBIM 00OpPYI0OBaHUEM B JIOMAILIHUX YCJIOBHUSX;

e [] chopMHpPOBAHHOCTh HaBbIKa pedeKcuu, NpU3HaAHUE CBOETO IIPaBa Ha OLIMOKY U TAKOro XKe
IIpaBa y Apyroro 4ejloBeKa;

e 6) TPyIOBOr0 BOCIIUTAHUSA:

e [] aKTHBHOE yyaCTHE B PELICHMM IPAKTUYECKUX 3a/1ad (B paMKax CeMbHU, 00pa3oBaTeIbHOMH
OpraHu3alu, ropoja, Kpasi) TEXHOJIOITMYECKON 1 COLMaibHON HAIIPAaBJIEHHOCTH, TPEOYIOIINX B
TOM 4Hcie U GU3NUECKUX 3HAHUM;

e [] MHTepec K MPaKTHUECKOMY U3YUYEHUIO Ipodeccui, CBI3aHHbIX C (PU3UKOM;

e 7) 3K0JIOTHYEeCKOI0 BOCIIUTAHUSA:

e [] opueHTanMs Ha MpUMEHEHHME (U3MYECKMX 3HAHUM JUIs pelieHus 3agady B 001acTu
OKpYXXarollel cpesibl, IUIAHWPOBAHUSI TIOCTYNKOB M OLIEHKH MX BO3MOXKHBIX TOCJEICTBUMN JIs
OKpYXKaroIlel Cpeibl;

e [] oco3HaHue IM00aIBHOTO XapaKTepa HIKOJOTHUECKUX MPOOJIeM U IyTel UX pelIeHus;

e §) axanTanuy K U3MEHSAIOIHUMCS YCJIOBHAM COLMATbHON U NPHUPOIHOM Cpeabl:

e [] moTpeOGHOCTh BO B3aUMOJECHCTBUY NPH BBITOJHEHUN UCCIEIOBAaHUN U MPOEKTOB (PU3UUECKOM
HAIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSM JIPYTHX;

e [] NOBBIIEHHE YPOBHS CBOEM KOMIIETEHTHOCTH Y€PE3 IPAKTUUECKYIO AESITEIBbHOCTD;

e [ moTrpebHOCT, B (POPMHpPOBAHMM HOBBIX 3HAHHWI, B TOM 4Hcie (HOpPMyIHpPOBAaTh MHJIEH,
MOHSTHSL, TUIIOTE3bI O GPU3NYECKUX 0OBEKTAX U SIBICHUSAX;

e [] oco3HaHue e(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH (PUBHKH;

e [} IuIaHUpPOBaHME CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

e [] cTpemiieHHE aHAIM3UPOBATh U BBISBISATH B3aUMOCBSI3U MPUPOBI, OOLIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCTOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

e [] omeHKa CBOUX JEHUCTBUH C Y4YETOM BIMSHHUS HAa OKPYXAIOIIYIO Cpely, BO3MOXHBIX
ri100aIbLHBIX TTOCIIEACTBHM.

METANIPEJMETHBIE PE3YJIbTATBI
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B pesynbrare ocBOeHHS IPOrpaMMBbI IO PU3UKE HA YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHUs
y oOyugaromierocsi OyayT CcGOPMHpPOBAaHbI MeTampeIMeTHbIe Pe3yJbTaThl, BKJIHOYAIOIIHE
MO3HABATEIbHBIC YHHUBEpCAIbHbIC Yy4eOHBbIC JCHCTBHS, KOMMYHHKATHBHBIC YHHBEPCAIbHBIC
yueOHbBIC ICHCTBUS, PErYJIATUBHBIC YHUBEPCATIbHbIC yICOHbBIC ICHCTBHS.

Ilo3HaBaTebHBIE YHUBEPCAJIbHLIC y‘leﬁHbIe JeHCTBUSA

Ba3oBble Jjornueckue aeicTBHA:

BBISIBJISITh U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBICHUI);
YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKALUMU, OCHOBAHU JUIsl 0000LEHUs 1
CpaBHEHMS;

BBISIBJIATh 3aKOHOMEPHOCTH W INPOTUBOpEUUs B paccMaTpUBaeMbIX (hakTax, JaHHBIX U
HaOJIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBIICHUSM;

BBISIBIIATh TIPUYMHHO-CIICJICTBEHHBIC CBSI3M TPH H3YYEHUH (PHU3MUECKUX SBICHHUA U
IIPOLIECCOB, JeJIaTh BBIBOJBI C HCIOJb30BAHUEM JIEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKIIOYCHUH, BBIIBUTATh THIIOTE3BI O B3AUMOCBSI35X (DU3NYECKUX BEIINYHH;
CaMOCTOSITENILHO BBIOMpATh CHoco0 pemeHus yueOHo# (u3ndeckoi 3amaun (CpaBHEHUE
HECKOJIbKMX BapHaHTOB pEUICHHs, BBHIOOpP Hamboyiee TMOAXOIAIIEIO C  y4ETOM
CaMOCTOSITEITFHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBrble ucciienoBarelbLCcKue AeiCTBHA .

HCIIO0JIb30BaTh BOIPOCHI KAK UCCIEN0BATENbCKIUI NHCTPYMEHT MTO3HAHMUS;

MPOBOAMTH MO CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY OMBIT, HECIOXKHBIM (hU3MUECKUN
AKCIIEPUMEHT, HEOOIbIIIOE HCCIeI0BaHNE (PU3UUYECKOTO SIBICHUS;

OLICHWBAaTh HAa MPUMEHUMOCTh M JIOCTOBEPHOCTh HMH(OpMAIHIO, TOTYYEHHYIO B XOJE
WCCIIETOBAHUS WU YKCIIEPUMEHTA,;

CaMOCTOSITENNLHO (POPMYITHPOBATH 0OOOIIEHUS U BBIBOJBI 1O pe3yibTaTaM MPOBEAEHHOTO
HaOII0IeHUs, OTBITA, UCCIIEIOBAHNUS,

MMPOTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (U3MUECKUX IPOIIECCOB, a TAKKE
BBIIBUTATh MIPEINONI0KEHUSI 00 UX PAa3BUTUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

NPUMEHSTh PA3JIMYHbIE METO/bI, MHCTPYMEHTBI W 3amlpochl TpU TOHCKe U 0TOOope
MH(OpMAaLIUY WIH JaHHBIX C YUETOM IpeNIoKeHHON yueOHO! (hr3nuecKoi 3a1auu;
aHAJM3UPOBaTh, CHCTEMATHU3UPOBATh W HWHTEPIPETHPOBATH WH(GOPMAIHMIO Pa3THIHBIX
BUJIOB U ()OPM TIPEICTABIICHHS,

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMalbHYIO (OpMy TMpelcTaBieHUs] HHGOpMAIMU U
WUTIOCTPUPOBATh pelIaeMble 3a/aydl HECJIOXKHBIMM CXeMaMM, JAuarpaMMaMy, HWHOU
rpaduKoi U X KOMOMHALIUSMHU.

KoMmyHuKkaTHBHBIC yHHBepcaibHblIe yueOHbIe JeHCTBHUSA:

B X0JI€ 00CYXKJIeH!sI yIeOHOT0 MaTepuaia, pe3yabTaToB JJabopaTOPHBIX PabOT U MTPOECKTOB
3a/1aBaTh BOIMPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMbI U BBICKA3bIBATh UCH, HAIlCICHHBIC
Ha peIlIeHne 3aau 1 MMoiiepKanne 01aroKenaTeIbHOCTH OOIICHHS,

COITIOCTABJIATH CBOM CYXACHHUA C CYXKACHUAMU  JJPYrux Y4JaCTHHUKOB JUaJiora,
OOHapyKUBaTh Pa3IMYNE U CXOJICTBO MO3HIINH;

11



BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

NyOJUYHO  TPEACTABIISATH  PE3YJNbTAThl  BBIMOJHEHHOTO  (PM3WYECKOrO  OIBITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, IPOCKTA);

MMOHMMATh W HCIIOJIB30BATh MPEUMYIIECTBA KOMAHJIHON M MHAUBHIYATLHOW paObOTHI MpH
pelieHuU KOHKPETHON (hHU3UIECKOI MPOOIeMBI;

MPUHUMATh IL€IU COBMECTHOM JIESITEIBHOCTH, OPraHU30BBIBATH JCHUCTBUS 10 €€
JTOCTH)KCHHIO: PaCIpPEeACNATh POJH, 00CYXIaTh MPOLECCHl W Pe3ybTaThl COBMECTHOM
paboTbl, 000011aTh MHEHHUSI HECKOJIBKHX JIIOJICH;

BEITIOJIHATh CBOKO 4acTh pabOThI, JOCTHras Ka4eCTBEHHOTO pe3yjbTaTa IO CBOEMY
HANPABJIEHUIO U KOOPAUHUPYS CBOU JECUCTBUSA C IPYTUMU WICHAMU KOMaH/IbI;

OLICHUBATh KaueCTBO CBOETO BKJa/a B OOLIMN MPOIYKT MO KPUTEPUSM, CAMOCTOSTEIBHO
c(hOpMYyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcalbHbIe y4eOHbIe AeiicTBUSA

Camoopranu3anus:

BBISBJISITH MPOOJIEMBI B )KM3HEHHBIX U Y4EOHBIX CUTYalHSX, TPEOYIOUINX Ui pelIeHUs
(bU3NIeCKUX 3HAHUH;

OPUEHTHPOBATHCS B PA3IUYHBIX MOJAXO0JaX MPHUHITUS pelIeHUuH (MHIUBUAYAIbHOE,
MIPUHATHE PEILICHUS B IPYIIE, IPUHATHE PELLIEHUI IPyNIoi);

CaMOCTOSITENIbHO COCTABIIATh AJITOPUTM pelleHHs (U3MYEeCKON 3aJaud WM IUlaHa
UCCIIEIOBAaHUsI C Y4ETOM HMEIOIIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTUPOBaTh NpeAjaraéMble BAPUAHTHI PEILICHHUI;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJ’[L, 3MOLHMOHAJIbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYAallUH U IIpeJIaraTh IUIaH €€ N3MEHEHNS,

OOBSICHATh MPUYUHBI JOCTHXKEHUS (HEJOCTHXKEHUS) Pe3ylbTaTOB JAEATENbHOCTH, J1aBaTh
OLIEHKY ITPHUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM 4YHCI€ B XOJ BBINOJIHEHUS (PU3UUECKOTO
UCCIIEIOBAaHUsI WJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, HW3MEHUBIIMXCS
CUTYalul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIBTATA LIEJIN U YCIOBHUSIM;

CTaBUTh ce€0s1 Ha MECTO JPYyroro 4ejaoBeKa B XOJ€ CIOpa MIM JUCKYCCHH Ha Hay4dHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

MpU3HaBaTh CBOE NpaBO Ha OMMOKY MpH pemeHur (U3NYECKUX 3a7ad WId B
YTBEPKICHUAX HA HAYYHBIE TEMBI M TAKOE K€ ITPABO APYIOro.

INPEAMETHBIE PE3YJIBTATbBI

K kxoHny obOydenuss B 7 KJjacce NpeIMETHbIE pe3ylbTaThl Ha 0Aa30BOM YpPOBHE JOJIKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

HUCIIOJIB30BaTh IIOHATHA: (1)I/I3I/I‘-I€CKI/IC N XHUMHUYCCKUC  ABJICHUA, Ha6JHO,Z[eHI/Ie,
OKCIICPUMCHT, MOACJIb, T'UIIOTE3a, CAWMHUIBI (1)I/ISI/II‘I€CKI/IX BCJIMYHH, aTOM, MOIJICKYJA,

12



arperatHbie COCTOSIHHSI BemlecTBa (TBEpIOE, JKUIKOE, Ta3000pa3HOE), MEXaHUYECKOE
JBUKEHUE (paBHOMEpHOE, HEPaBHOMEPHOE, OPSIMOJIMHEMHOE),  TpaeKTopHs,
paBHOJEHCTBYIOIIAs cuia, naedopmauus (ympyras, IUIacTUYECKas), HEBECOMOCTb,
COOOIIIAIOIIUECS COCY/IbI;

pa3nuyath sBieHUsS (IUQQy3us, TEIIOBOE ABIKEHHE YACTHUIl BEUIECTBA, PAaBHOMEPHOE
JNBUKEHHUE, HEPABHOMEPHOE [IB)KCHHE, WHEpPLUs, B3aUMOJCHCTBUE TEJ, PaBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOW OCBhIO BpALCHHUS, Nepeaya JaBIcHUs TBEPAbIMU TEIIAMM,
KHUIKOCTAMH M Tra3amH, arMoc(epHOe mJaBiieHHE, IIJJaBaHWE TeJ, MPEeBpAICHUS
MEXaHUYECKON PHEPruM) MO OMHUCAHUI0 UX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SIBJICHUH B OKpYKAIOIIEM MHUpE, B
TOM 4Hclie (pU3uvecKkue SBJICHHs B MPUPOJE: MPUMEPHl ABIKECHUS C PA3IUYHBIMU
CKOPOCTSIMH B )KMBOM U HEKUBOM IIPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U TEXHUKE,
BIIMSIHHE aTMOC(HEPHOTO JaBJICHHUS HA XMBOW OPraHM3M, IUIABAHUE PHIO, PBIYard B Tele
4elnoBeKa, MPH DJTOM TMEPEeBOJUTH MPAKTHUECKYIO 3a/ady B Y4eOHYIO, BBIIETATH
CYLIECTBEHHbBIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUII;

OIMCHIBATh M3YyYCHHBIC CBOMCTBA TeN M (PU3MUECKHUE SIBICHUS, MCIONB3YS (PHU3MUECKUE
BEIMYMHBI (Macca, O00BEM, IUIOTHOCTh BELIECTBA, BPEMsl, IyThb, CKOPOCTb, CpPEIHSs
CKOpPOCTb, CHJIa YIIPYTOCTH, CUJIA TSYKECTH, BEC TeJla, CUJIAa TPEHUs, JaBleHHE (TBEPIOTO
Tena, )KUJIKOCTH, ra3a), BRITAIKUBAIOIIAsA CUJIa, MeXaHndeckas paboTa, MOIIHOCTb, TIEYO
CHJIBI, MOMEHT CHJIbI, KO3((UIIMEHT MOJIE3HOTO ACUCTBUS MEXaHU3MOB, KHHETHUYECKas U
MOTEHIIMAJIbHAsl SHEPrus), MPU ONMUCAHUM IMPaBWIbHO TPAKTOBaTh (PU3NYECKUI CMBICI
HCIOJIb3YEMBIX BEIMYHH, UX 0003HAUYEHHUS M €IUHUIbI (PU3NYECKUX BEIMYUH, HAXOAUTH
(dbopMyIbl, CBS3BIBAIOIINE JAHHYIO (U3MUECKYI0 BEIHYMHY C APYTMMHU BeIHYHMHAMH,
CTPOUTH TpaQUKH U3YUYEHHBIX 3aBUCUMOCTEH (DU3HMUECKUX BEIMYHUH;

XapaKTepu30BaTh CBOMCTBA TeJ, PU3NUYECKUE SBICHHUS U MPOLECCHI, UCIOIb3Ys MpaBHUiia
CIIOKEeHHsI CUI (BIOJIb OJHOM mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
MPaBUJIO PaBHOBECHS pbIyara (0JI0Ka), «30JI0TOE MPABHUIIO» MEXAHUKH, 3aKOH COXPaHECHHS
MEXaHUYECKON JHEepruu, MpU STOM JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3alUChIBaTh €0 MaTEMaTUUYECKOE BBIPAKEHHUE,

OOBSICHATH (PU3MUECKUE SBJIECHUS, IPOLIECCHl M CBOMCTBA TEJN, B TOM YHUCIIE U B KOHTEKCTE
CUTYyallMil MpPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABIATH NPUYMHHO-CIEACTBEHHBIE
CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JOrMYecKHX IIaroB ¢ OMopoil Ha 1-2 H3y4EeHHBIX
CBOMCTBa (PU3MUECKUX SABICHUM, PU3HMUECKHUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemate pacu€THble 3a7aud B 1-2 JeMCTBHUS, HCIONB3YSd 3aKOHBI U (HOPMYIIBI,
CBSI3bIBAIOIIME (PU3NYECKUE BEJIMYUHBI: HA OCHOBE aHaJlM3a YCIIOBUS 3aJjauM 3alHChIBAaTh
KpaTKOe YCJIOBHE, MOJCTaBJIATh (U3MUECKHE BEIUYUHBI B (QOPMYJIbl U MIPOBOAMUTH
pacuéThl, HAXOAUTH CIPABOYHBIE JaHHbBIE, HEOOXOUMBIC JIJIsl PEIlleHuUs 3a/1a4, OIICHUBATh
PEATMCTUYHOCTD MOJIYYeHHON (PU3HMUECKON BETMYHMHBI;

pacrno3HaBaTh NpoOIeMbl, KOTOPbIE MOKHO PELIUTh NMPU MOMOIIN (HU3MUECKUX METOJIOB, B
ONMUCAHUM WCCIICAOBAHUS  BBIICIATH MPOBEPSAEMOE  TMPEANOJIOKEHHEe (THIOTE3yY),
pasnuyaTth M MHTEPIPETUPOBATH IOJTYYEHHBIH pe3ysbTaT, HAaXOAWTh OLIMOKU B XOJ€
OTBITA, JEJIaTh BHIBOJIBI 110 €r0 PE3YJIbTaTaM;
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MIPOBOJIUTH OMBITHI [0 HAOIIOJCHUIO (PU3MUYECKUX SBICHUN WM (PU3NYECKUX CBOWCTB TEN:
dbopMynupoBaTh  MpOBEpsEMble  MPEANOIOKEHHUS,  CcOOMpaTh  YCTAaHOBKY W3
MIPEUI0KEHHOTO 000PYI0BaHUS, 3aMUCHIBATH X0/ ONbITa U (OPMYIIUPOBATH BHIBOJIBL;
BBITIOJIHATE TPSIMBIE M3MEPEHUSI PAcCTOSIHUSA, BPEMEHM, MAacchl Teia, 00b&éMa, CHIIBI U
TEMIIEpaTypbl C HCIOJb30BAHUEM AHAIOTOBBIX M IUQPPOBBIX NPHOOPOB, 3aAMUCHIBATH
MOKa3aHus NpuOOPOB ¢ YUETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHU;
MIPOBOAUTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEIMYUHBI OT JPYrol ¢
MCIOJIb30BAHUEM MPSAMBIX U3MEPEHHH (3aBUCMMOCTH MYTH PAaBHOMEPHO JBHIKYILEroCs
Tela OT BPEMEHHU JBUKEHMsS Tella, CHJIBI TPEHHUs CKOJBXKEHHsI OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TeN M HE3aBUCUMOCTH CHJIBI TPEHHs OT IUIOUIaIu
COIPUKOCHOBEHUSI TEJ, CHJIBI YNPYTOCTH OT YAJWUHEHUS TPYXKHUHBI, BBITAIKHBAIOIICH
CHJIBI OT 00BEMA MOTPYKEHHOM YaCTH Tea U OT IIIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH TeJa, OT MIYyOUHBI, Ha KOTOPYIO MOTPY’KEHO TENO, YCIOBUMN MIaBaHUS Tell,
YCIIOBHIA pPaBHOBECHSI pblyara W OJIOKOB), YYacTBOBAaTh B IUIAHUPOBAHHU Y4EOHOTO
WCCIIeIOBaHMsI, COOMPATh YCTAHOBKY M BBINOJIHATH U3MEPEHHUs, CIEIys MPEIIOKEHHOMY
1aHy, (UKCUPOBATh PE3YNbTaThl MOJTYYCHHONW 3aBUCHUMOCTH (M3MUYECKHX BEIUYHUH B
BUJIE TPEUIOKEHHBIX TaONHWIl ¥ TrpauKoB, JelaTh BBIBOABI IO pe3ylbTaTaM
UCCIIC/IOBaHMS;

MPOBOJIUTh KOCBEHHBIE M3MEpEeHHs] (U3NYECKUX BEIWYMH (IUIOTHOCTH BEIIECTBA
KHUIKOCTH W TBEPHOTO Tela, CWIa TPEHHUS CKOJBKEHHs, JaBJICHUE BO3/AYyXa,
BBITAJIKUBAIOIIAs CUJIA, IEHCTBYIONIAs Ha OTPYKEHHOE B )KHUIKOCTH TEJO, KOA(PPUIIMESHT
MOJIE3HOTO JIEHCTBHS MPOCTBIX MEXaHU3MOB), CIEAys NMPEATOKEHHON MHCTPYKLUUU: TPHU
BBIMIOJIHEHUM HW3MEPEHUH coOupaTh H3KCIEPUMEHTAIBHYI0 YCTAHOBKY M BBIUHCIATH
3HAYCHNE NCKOMOM BEINUHNHEL,

coOnrofaTh MpaBWiIa TEXHUKM Oe30macHOCTH IMpu padbore ¢ JabopaTOpHBIM
o0opyIoBaHUEM;

YKa3bIBaTh MPHHIUIIBI JIEHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIOIINECS COCYIbI, 0apOMETp, phlyar, MOABMKHBIA W HETIOABHKHBIN
0JI0K, HAaKJIOHHAs MJIOCKOCTh;

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS U3YyYEHHBIX NMPHOOPOB U TEXHUYECKUX YCTPOUCTB
C OMopod Ha MX OMMCaHUs (B TOM YHUCIE: MOJIIUIHHUKH, YCTPOWCTBO BOAONPOBOJA,
THJIPaBIMYECKUN Tpecc, MaHOMETp, BBICOTOMEp, TMOPILIHEBOH HAcoC, apeoMerp),
WCTIONB3ysl 3HAHUS O CBOMCTBAaX (PM3UYECKUX SIBICHHA U O HEOOXOIUMBIX (PH3MUECKUX
3aKOHaX ¥ 3aKOHOMEPHOCTSIX

NPUBOAUTH TpUMEphl  (HaXOOUTh HWHPOPMALKIO O MPUMEpax) MNPaKTUYECKOTrO
WCTIOJNh30BaHUSI (PU3MUECKMX 3HAHWKW B TTOBCEJHEBHON IKM3HH I OOECIeUeHUs
0e30macHOCTH TMpH oOpalieHMH ¢ TOpubdopaMM W TEXHHYECKUMH YCTpOicTBamu,
COXpaHEHMS 37I0POBbsl M COOJIIOJICHUS HOPM HKOJIOTHUECKOTO TIOBEJCHHUS B OKPY)KaIoIIeH
cpene;

OCYIIECTBIISITH OTOOpP HWCTOYHHMKOB WH(popMmanmu B HHTEpHETe B COOTBETCTBHH C
3aJJaHHBIM TTOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIONIMXCS 3HAHWUU W MYTEM CpaBHEHUS
Pa3IMYHBIX MCTOYHUKOB BBIIEISATH MH(DOPMAIUIO, KOTOpast SBISIETCS MPOTHBOPEUUBOM
WJIM MOXKET OBITh HEJIOCTOBEPHOI;
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WCIOJIb30BAaTh NPU BBHINOJHEHUH YYEOHBIX 33aJaHWi HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(bu3n4ecKoro cojepkKaHus, CIpaBOYHble MaTepUabl, pecypchl cetu MHTepHeT, BiaaeTh
IpuéMaMU  KOHCIIEKTUPOBAaHHS TEKCTa,
3HAKOBOM CUCTEMBI B IPYTYIO;

npeoOpazoBaHus HWHPOPMAIMK U3  OJHOU

co3/laBaTb COOCTBEHHbIE KpaTKHE IMCbMEHHbIE U YCTHbIE COOOLIEHHMsS Ha OCHOBE 2—3
UCTOYHHUKOB HMH(pOpMAIMU (PU3HMUECKOro COAEP)KaHUs, B TOM YHUCIE IyOJIMYHO JeNaTh
KpaTKHe COOOLIEHMs O pe3ysbTaTax MPOEKTOB MM y4eOHBIX HCCIEIOBAHUMN, NMPH ITOM
IPAaMOTHO  HCIIOJb30BATh  U3Y4YCHHBIN Kypca  (pu3mKH,
COIPOBOXK/IATh BBICTYIUICHUE IIPE3CHTALUEH;

MOHATHMHBIA  anmapar

IIpHU BBIIIOJHCHUU y‘Ie6HBIX IIPOCKTOB U I/ICCJ'Ie,Z[OBaHI/Iﬁ pacnpeaciiaThb 0053aHHOCTH B
rpymnmec B COOTBECTCTBHUU C IMMOCTABJICHHBIMH 3ajadyaMHu, CICAWUTL 3a BBIIIOJHCHUCM IlJIaHA

JIENCTBHH,

aJICKBATHO OILICHHUBATh COOCTBEHHBIH BKJIaA B JACATCIBbHOCTHL TI'PYIIIIBI,

BBICTpanBaThb KOMMYHHUKATUBHOC B3aHMOHeﬁCTBHe, YUUTBhIBAA MHCHHUEC OKPYXKAIOMIUX.

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacos JJIeKTPOHHBIE
Ne  HaumenoBanue
(undposbie)
n/ pazaenoB u TeM  Bcer  KonrpoJibH IIpakTHyeck
oOpa3oBaTeJibHbIE
I NnmporpaMMabl 0 ble padoThI ue padoThbl
pecypcsl
Pa3neu 1. ®usnka u e€ posib B NIO3HAHMHN OKPY/KAIOIIEro MHpPa
Dusnka - Hayka o bubnmmoreka HOK
11 2 https://m.edsoo.ru/7f416
pupoie 194
DUsIIeCKe bubnmoteka HOK
1.2 2 1 https://m.edsoo.ru/7f416
BEJIMYUHBI
194
EcrecTBeHHOHay4H bubnnoreka HOK
1.3 BIif meton 2 1 https://m.edsoo.ru/7f416
MIO3HAHUS 194
Hroro mo paszneny 6

Paspnen 2. IlepBoHayaibHbIe CBEACHHS 0 CTPOCHUH BeleCTBA

CThoeHME bubnuoreka HOK
2.1 p 1 https://m.edsoo.ru/7f416
BEIlECTBA

194

JIBrxenune " bubnuoteka HOK

2.2 B3aUMOJICHCTBHE 2 1 https://m.edsoo.ru/7f416
YacTHUIl BellleCTBa 194

23 ArperaTHble 5 bubnuoreka HOK

' COCTOSIHUS https://m.edsoo.ru/7f416
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

BEIIECTBA

Hroro no pazaeny 5

Paznen 3. /IBu:keHune U B3auMo/ieiicTBue Tel

Mexanuueckoe
3.1 3
NIBIDKEHUE

WNuepusa,  macca,

bubnuoreka LHOK
https://m.edsoo.ru/7f416
194

bubnuoreka LHOK

3.2 4 1 https://m.edsoo.ru/7f416
IUIOTHOCTD
194
bubnnoreka HOK
3.3 Cwuna. Buner cun 14 1 2 https://m.edsoo.ru/7f416
194
Uroro no pazueny 21

Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

JlaBieHue.
Ilepenaya
,[[a]fJ'IéuHI/IH bubnnoreka IHOK
4.1 . 3 https://m.edsoo.ru/7f416
TBEPABIMU TEJIaMHU, 194
KUIKOCTAMH Hu T
razamMu
Japnenue bubnuoTeka HOK
4.2 5 https://m.edsoo.ru/7f416
KUIKOCTH 104
bubnuoreka HOK
A
4.3 T™OC(epHOe 6 https://m.edsoo.ru/7f416
aBIIEHUE 194
elicTBHe
ﬁmmocm ¥ rasa Ha Bubmiorexa HOK
4.4 . 7 1 3 https://m.edsoo.ru/7f416
MOTPYXEHHOE B 194
HUX TEJIO -
Hroro mo pazaeny 21

Pa3nea 5. PaGora n MOIIHOCTB. JHEpPrus

Pa6ora " bubnuoreka LHOK
5.1 3 1 https://m.edsoo0.ru/7f416
MOIITHOCTD
194
ITnocTeIE bubaunoreka HOK
5.2 P 5 1 https://m.edsoo.ru/7f416
MCEXAaHU3MBI
194
MexaHnueckast bubanoreka [TOK
53 4 1 1 https://m.edsoo.ru/7f416
SHEprus 104
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroro no pazneny

Pe3epBHOE Bpems

12

OBLIEE KOJIMYECTBO
YACOB

[TPOT'PAMME

110

68

12

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bce
ro

Kourtpous
HbIe
padoThI

IIpakTHyec
KHe
padoThbI

Jlara
HU3y4eH
U

DJIEeKTPOHHbIE
uugposbie

o0pa3oBaTte/ibHbIE

pecypchl

duzuka —

HayKa 0
MPUPOJE.
SIBenus
MIPUPOABI

duznueckue
SIBJICHUS

duznueckue

BEJIMYMHBI M WX
U3MepeHne

Ypok-
HCCIIEA0BAHUE
"Usmepenue
TEMIIEPATYPbI
npu MOMOIIIH
AKHUJIKOCTHOTO
TepMOMETpPA H
JaTyrKa
TeMreparyps!"

MeTtoab!
Hay4HOT'O
IMO3HAHHS.
Omnucanue
(bU3UIECKUX
SIBJICHUI C
ITIOMOIIILIO
MoJeen

bubmorexka I1[OK
https://m.edsoo.ru/ff0

9f72a

17



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a

Ypok-
UCCIIEIOBaHKE
"IIpoBepka
TUIOTE3bI:
NAJIbHOCTh
MoJi€Ta IIApHKA,
MYIIEHHOTO
TOPU30HTAIIBHO,
TeEM OoublIe,
4em OoJbIe
BBICOTA MTycKa"

Crpoenue
BEILIECTBA.
OnbITHI,
JIOKa3bIBAIOIIIHE
JTUCKPETHOE
CTPOCHHE
BEILIECTBA

bubmuoreka I[OK
https://m.edsoo.ru/ff0
9fe0a

10

JBr>xenue
YaCTHII
BCIIECTBA

Ypok-
HUCCIICO0BAHUE
«OnpITH o
HaOIIIOACHUIO
TEIJIOBOTO
pacuIupeHus
ra3oBy

ArperarHble

COCTOAHHA
BCIICCTBA

bubnmuorexka I[OK
https://m.edsoo.ru/ff0
a013e

11

OcobenHocTH
arperaTHbIx
COCTOSTHHH
BOJBI.
O0600mmenue 10
paznmeny
«ITepBoHauanbH
bI€ CBCIACHHA O
CTPOCHUH
BEIIIECTBAY

bubmorexka I1[OK
https://m.edsoo.ru/ff0
a0378

12

Mexanunueckoe
JBUKECHUE.

bubnuoreka I[OK
https://m.edsoo.ru/ff0
a05c6

18



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6

PaBHomepHoe u
HEpaBHOMEPHOE
JBUKCHHE

13

14

CxopocTb.
Enuaunnel
CKOpOCTH

Pacuer nytu wu
BPEMEHHU
JBUKEHUS

bubnuoreka I[OK
https://m.edsoo.ru/ff0
a079c

bubnmmoreka I[OK
https://m.edsoo.ru/ff0
a0ae4

15

16

17

Nuepuusa. Macca
— Mepa
WHEPTHOCTH TEN
IInoTHOCTB
BCIIIECTBA.
Pacuer Mmaccel u
o0beMa Tela IO
€ro INIOTHOCTH

JlaGopaTopnas
pabora
«Omnpenenenue
IUIOTHOCTH
TBEPAOTO TEIA»

bubnmuorexka I[OK
https://m.edsoo.ru/ff0
a0cl10

bubmuoreka I[OK
https://m.edsoo.ru/ff0
a0fee

18

19

Pemenne 3amau
110 TeEME
"[T;moTHOCTE
BemecTsa"

Cuia KakK
XapaKTEepPUCTHKA

B3alMOJICHCTBHUS
Te. Cuna

YIPYTOCTH.
3axoH ['yka

bubmmorexka I[OK
https://m.edsoo.ru/ff0
al23c

20

JlaGoparopHas
paborta
«3yueHne
3aBUCHUMOCTH
pacTsKeHus
(medopmarniun)
MPY>KUHBI oT
MIPUIIOKEHHON
CHJIBI»

21

SBiedue
Taroredusa. Cuia

19



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c

TAXKCCTHU

CBs3b MEKY
CUJIOM TSKECTH
M Maccou Tena.

bubnuoreka I[OK

22 Bec Tela. https://m.edsoo.ru/ff0
Pemenue 3amau al778
mo teme "Cuna
TsKeCTH"
Cuima  TsDKeCTH
EiaHeTax.prmX bubmuoreka I[OK
23 https://m.edsoo.ru/ff0
duznueckue
al502
XapaKTEPUCTUKU
IUTAHET
Nsmepenne cu. Bubmiorexa IIOK
24 JlHamoMeTp https://m.edsoo.ru/ff0
al8cc
Bec el bubmuoreka I[OK
25 HeBCCOMOCTL https://m.edsoo.ru/ff0
al7ig
CnoxeHue nIByX
CHII,
HallpaBJICHHBIX bubmnoreka HOK
26 1o OJTHOM https://m.edsoo.ru/ff0
MPSMOW. ala70
PaBHO€ElCTBYIO
ast CUJj
Pemenue 3amau
97 o ) TeME
"PaBHOnENCTBY
romas cui"
Cwia TpeHus u
e€ Buapl. TpeHue bubnnorexa LOK
28 5 mpupoze u https://m.edsoo.ru/ff0
alb9c
TEXHHUKE
JlaGopatopHas
pabota
«3yuenue
SABHCHMOCTH bubmorexka I1[OK
29 https://m.edsoo.ru/ff0
CHUIBI TpeHUs
alcc8

CKOJIBXXCHHUSA OT
CHUJIBI dABJICHUS
" XapakTepa

20



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8

COTIPUKACAIOIIUX
cst
MMOBEPXHOCTEI»

30

31

32

33

Pemenne 3agau
Ha OIpeeIICHHE
PaBHOJAECHCTBYIO
IIeH CHITBI

Pemrenue 3amau
nmo temam: «Bec
Tenay,
«I"paduueckoe
Hn300pakeHUE
cuiy, «CHIIBDY,
«PaBHOzECHCTBY
fomasi CUujny

KonTposnbhas
pabora o
TeMam:
«MexaHnuecKoe
JIBUKCHHEY,
«Macca,
IIJIOTHOCTBY,
«Bec TEay,
«I'padpuueckoe
n300paxeHue
cuiy, «Cuibh»

[laBienue.
Cnioco6s1
YMEHBUIEHUSI U
YBEIUYECHUS
JaBJICHUSA

bubmuoreka I[OK
https://m.edsoo.ru/ff0
aldeQ

bubnmuoreka I[OK
https://m.edsoo.ru/ff0
a20a6

34

35

JlaBrnenune rasa.
3aBUCHMOCTD
JaBJICHHUS  Tas3a
oT 00BEMa,
TeMITepaTypbl
[Tepenaua
JTaBJICHUS
TBEPABIMU
TEJIaMHU,
JKUJIKOCTIMH |
ra3amMp. 3aKkoH
ITackans

bubmorexka I1[OK
https://m.edsoo.ru/ff0
a2376

bubmorexka I1[OK
https://m.edsoo.ru/ff0
a25b0

21



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0

JlaBiaeHnne B
KHUJTKOCTH u

bubnmmoreka I[OK

36 rase, BBI3BAHHOE https://m.edsoo.ru/ff0
IEWCTBHEM CHIIBI a2718
TSKECTH
Pemenne 3agau
o TEME
«JlaBcHue s bubnuoreka I[OK
37 KITKOCTH " https://m.edsoo.ru/ff0
a2826
rase. 3aKkoH
ITackams»
Coobmarormmecs bubmuoreka I[OK
38 cocy I https://m.edsoo.ru/ff0
a2970
Tapasimraecis bubnunorexka IIOK
39 # mpece https://m.edsoo.ru/ff0
23136
ManHoMeTpBblI.
40 HopmHeBoﬁv
YKUJIKOCTHBII
Hacoc
ATmocdepa
EY— " bubmmorexka I[OK
41 — - https://m.edsoo.ru/ff0
azb5a
CYIIECTBOBAHMS
Bec BO3/yXa. bubnmoreka IIOK
42 ATmocdepHoe https://m.edsoo.ru/ff0
aBIIEHUE a2b5a
N3mepenune
ATMOCEPHOTO bubmmorexka I[OK
43 https://m.edsoo.ru/ff0
nasienusi. OnbIT
a2da8
Toppuuennun
3aBHCHUMOCTh
aTMOC(epHOro bubmuoreka LOK
44 JaBJICHUS oT https://m.edsoo.ru/ffO
BBICOTHI HaJ a2fc4
YPOBHEM MOPSI
bapomerp-
AHEPOM/I.
Armocheproe bubmuoreka I[OK
45 J—— a https://m.edsoo.ru/ff0
a2fc4
pa3IMYHBIX
BBICOTAX

22



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

46

Pemrenue 3amau
1) TEeME "
AtMochepHoe
napjeHue"

47

48

49

50

51

52

[elictBue
AKHUJKOCTU U rasza
Ha MOrpyKEHHOE
B HUX Telo.
Apxumenona
cuiia

JlaGopaTopHas
pabora
«Omnpenenenue
BBITAJIKABAIOIIEH
CHUIIBI,
JIEACTBYIOLLIECH
Ha TelIO,
MOTPY>)KCHHOE B
YKUJIKOCTD)

JlaGopaTopHas
pabota 1o Teme
«HccnenoBanue
3aBUCUMOCTH
Beca Tella B BOJIE
oT 00bEMa
MOTPY’KCHHOW B
KHUJIKOCTh YacTH
Tenay

IlnaBanue Ten

JlaGopaTopHas
pabota
"KoHcTpynpoBan
ue  apeomMerpa
WIN
KOHCTPYHUPOBaHU
€ JOOKH U
OIpeJieNIcHue €€
Irpy30M0ABbEMHOC

T

Pemenue 3amau
o TEMaM:
«IInaBanue

bubnuoreka I[OK
https://m.edsoo.ru/ff0
a3276

bubnuoreka I[OK
https://m.edsoo.ru/ff0
a33fc

bubmmorexka I[OK
https://m.edsoo.ru/ff0
a3514

bubnmuoreka I[OK
https://m.edsoo.ru/ff0
a3a96

bubnnoreka I[OK
https://m.edsoo.ru/ff0
a3654

23



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654

CYJIOB.
BosnyxonnaBan
ue», «JlaBienue
TBEPJIbIX Tell,
JKUOKOCTEN U
ra3oBy

53

KontposbHas
pabora mo Teme
«/laBneHue
TBEPJIbIX TEl,
JKUIKOCTEN Hu
ra3oB»

54

Mexannueckas
pabora

bubmuoreka I[OK
https://m.edsoo.ru/ff0
a3f82

55

56

57

MouHOCTb.
J2Bi0%05000051
MOIIHOCTH
Ypok-
Hccae0BaHue
"Pacuér
MOIIHOCTH,
pa3BUBacMoOu
IIpU MOABEME T10
nectHure"

IIpoctsre
MEXaHU3MBI.
Ppruar.
PaBHoBecue cun
Ha pblyare

bubnunoreka I[OK
https://m.edsoo.ru/ff0
a3fg82

58

Poruaru B
TEXHHUKE, OBITY U
pHUpPOJIE.
JlaGoparopHas
paborta
«HccnenoBanne
YCJIOBUI
paBHOBECHS
peIyara»

0.5

bubmorexka I1[OK
https://m.edsoo.ru/ff0
a478e

59

Pemenue 3amau
o TeMe
«YcrnoBus
paBHOBECHUS

bubmorexka I1[OK
https://m.edsoo.ru/ff0
a48a6

24



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6

pbIyara»

60

61

62

Koapdumment
MIOJIE3HOTO
JEUCTBUSA
MeXaHU3Ma.
JlaGopaTopHnas
paborta
«M3mepenue
KII/ HaknoHHOM
TUTOCKOCTH

Pemenue 3amau
10 TEME
"Pabora,
MOIITHOCTb,
KHI["
MexaHuueckas
SHEprus.
Kunernueckas u
MOTEHIINAILHAS
SHEprus

0.5

bubnmuorexka I[OK
https://m.edsoo.ru/ff0
a4c48

bubmuoreka I[OK
https://m.edsoo.ru/ff0
a4252

63

64

65

3aKkoH
COXpaHEHUS
MeXaHUIEeCKOH
SHEpPruu

Ypok-
JKCIIEPUMEHT 110
TEME
"DKcrepuMeHTa
JIbHOE
onpeAeseHue
N3MEHEHHUS
KHHETHYECKOH H
MOTEHITNATEHON
SHEpPruu npu
CKaTBIBAHUH
Tena 10
HaAKJIOHHOH
mIockocTH"

KonTponbHas
pabota mo Teme
«Pabora U
MOIIHOCTb.
DHeprus»

bubmmorexka I[OK
https://m.edsoo.ru/ff0
24360

25



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

Pe3epBHbIit
ypok. PabGora ¢
TeKCTAMI o bubmmorexka I1[OK
66 1 https://m.edsoo.ru/ff0
TeME adeeb
"MexaHn4ecKoe
nBIxeHue"
Pe3epBHbIit
ypok. Pabora ¢
TEKCTaMHU o bubmmorexka I1[OK
67 teme "JlaBmenune 1 https://m.edsoo.ru/ff0
TBEPIBIX Ten, a4ffe
KUJAKOCTEH 51
razos"
PesepBHbIit
ypok. PaGora c
68 TeKCTaMu o 1
teme  "Pabora.
Mo1HoCTb.
Oneprus"
OBIIEE
KOJIMYECTBO
YACOB I1O 68 3 12
ITPOI'PAMME

MUWHUCTEPCTBO MPOCBEINIEHUA POCCUVCKOM ®EJIEPAIIIN

Munucrepcrso odpazoBanusi CTaBponobcKoro kpas

MyHuuunajgbHoe 001eodpa3oBaTejibHOE yUpeKIeHne
«Cpennss o0meodpasoBatenbHas mkoaa Nel r. 3esieHokymcka CoBeTCKOro pailoHay»
MOY «COI Nel r. 3eieHOKYMCKa»

26



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

PACCMOTPEHO

PykoBonurens IIIMO yuureneit
€CTECTBEHHO-MATEMaTUYECKHX
IPEIMETOB U
UH(POPMALIMOHHBIX TEXHOIOTUN

bykuna

E.IO.

[Ipotokon Ne 1 ot «  »
aBrycra 2024 r.

COTI'JTACOBAHO
3amectuTtenb Aupekropa no YBP

Tanei00Ba

E.A.

IIporokois Ne 1 ot « 30 » aBrycra
2024 1.

YTBEPXIEHO

N.o. nupexropa
E.A.Daneii

[Tpukaz Ne 270 ot «31»
aBrycra 2024 r.

yueOHoro npeamera «@usuka

PABOYAS ITPOI'PAMMA

(ID 3762066)

nJ1s 8 Kj1acca OCHOBHOTO 0011ero oopa3oBaHmsi

Ha 2024-2025 y4eOHblii roa

CocraBuresnb: Pxkesckast JInous Pynonasgosna,

Yuyureanb

®epepanbHas padoyasi nporpaMmma 1no yueoHomy npeamery «®@usnka» (0a30Bblii yPOBEHB)
(mpeameTHas o0JacTh «EcTecTBeHHO-HAYyYHBbIE NIPeAMeThDY) (J1ajlee COOTBETCTBEHHO —
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Imporpamma 1o (I)I/ISI/IKC, (1)1/131/11(a) BRJIIOYA€T NOACHUTEJIBHYI0 3aIIMCKY, COACPKAaHUEC oﬁyqennﬂ,
IJIAHUPYEMBIC PE3YyJbTAaThI 0OCBOCHUA IIPpOrpaMmbl 1O (l)I/I3PIKe, TEMATHIECCKOEC IJIAHUPOBAaHUE.

INOACHUTEJIBHASA 3AIIUCKA 8 knace

IIporpamma 1o ¢pu3nke Ha ypoBHE OCHOBHOI'O 00IIEro 00pa30BaHMs COCTABIEHA HA OCHOBE
MIOJIOKEHUH U TpeOOBaHUH K pe3ysibTaTaM OCBOCHMsI Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBaTenbHOM nmporpaMmel, npeacrapieHHbXx B DI'OC 000, a takxke ¢ yu€toM deaeparbHOn
paboueii nmporpammsl BocrinTanus 1 Konnenmmu npenojgaBanus yuyeOHoro npenamera «Puznkay.
Copneprxanue mporpamMMsl 1o (pU3MKe HAPaBICHO HAa (POPMUPOBAHHUE €CTECTBEHHOHAYYHOMH
IPaMOTHOCTH O0YYaIOLINXCS M OPTraHU3aLUI0 U3y4eHHs (PU3UKH Ha JeSITeTbHOCTHON OCHOBE.

B mporpamme no pusuke yYuTHIBAIOTCSI BO3MOXXHOCTH Y4€OHOTO IIpeIMeTa B peann3alun
tpedoBanuit ®I'OC OO0 K MIaHUPYEMbIM JIMYHOCTHBIM U METANPEeIMETHBIM pPe3yabTaTaM
oOyueHus1, a TaKKe MEXKIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX yU4EOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOT0 00111ero obpa3zoBanus. [Iporpamma o ¢pusrke ycTaHaBIMBAET paclipeieicHIe
y4eOHOro MaTepuana 1o rogam ooydeHus (1o KiaccaMm), mpeasiaraetT puMepHyIo
MOCIIEI0BATEIHLHOCTh U3YUEHHUS TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHSI IPEAMETHOTO COACPKAHUS
1 y4€Te BO3PACTHBIX OCOOCHHOCTEH 00y4aroInXCsl.

ITporpamma no ¢usuke pazpaboTaHa C HEIbI0 OKa3aHUS METOINYECKON IIOMOIIN YUUTEIIO B
co3faHuy pabodeil mporpaMMsel o ydeOHOMY npenmery. Ou3nka sSBiseTcs CUCTEMOOOpa3yIoInuM
JUISL €CTECTBEHHOHAYYHBIX YYeOHBIX MPEIMETOB, IIOCKOIBKY (DU3MUYECKIE 3aKOHBI JIEKAT B OCHOBE
MIPOLIECCOB U ABJIEHUH, U3y4aeMbIX XUMHUEH, OnoJIoTuel, acTpOHOMUEH U pU3ndecKoi reorpaduei,
BHOCHT BKJIaJl B €CTECTBEHHOHAYUHYIO KapTUHY MHPA, IPEOCTaBIsIeT HanboJee siCHble 00pa3Iibl
MIPUMEHEHUS HAyYHOTO METO/1a [T03HAHUS, TO €CTh CII0co0a MOITY4eHHsI TOCTOBEPHBIX 3HAHUH O
MHUDE.

OpnHa U3 TIaBHBIX 33j7ja4 (PU3UYECKOro 00pa3oBaHus B CTPYKType 001Iero oopa3oBaHus COCTOUT B
(bopMHpPOBaHNUN €CTECTBEHHOHAYYHOM IPaMOTHOCTH M HHTEpeca K HayKe y 00ydJaroluxcsl.
N3zyuenne ¢pu3nku Ha 6a30BOM ypOBHE MPEATNOJIAraeT OBJIaleHUE CIEYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOLUIMMH €CTECTBEHHOHAYYHYIO IPAaMOTHOCTh: HAyYHO OOBSACHATH
SIBJICHUS, OLIEHUBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAaHUS; UHTEPIIPETUPOBATD
JTaHHBIE ¥ MCTI0JIb30BaTh HayUHbIE JOKA3aTEeNbCTBA JUIsl TOJTYYEHUSI BBIBOJOB.

Llenu u3ydyenus GU3MKKU Ha ypOBHE OCHOBHOT'O 00I1Iero oOpazoBaHus onpeaeieHsl B Konnenunu
npernoiaBaHus yueoHoro npeaMera «dusnka» B 00pazoBaTeabHbIX opranu3anusax Poccuiickoi
deneparyy, pealu3yolX OCHOBHbIE 00111e00pa3oBaTeIbHbIe IPOrpaMMBbI, YTBEPKIAEHHON
pemenreM Komnernn MunucrepcerBa npocsemienus Poceuiickoit @eaeparuu (MpoToKko ot 3
nexadbps 2019 r. Ne [TIK4BH).

[enu n3ydyenust puU3uKu: MprUOOPETEHUE UHTEPECA U CTPEMIICHHS 00yYaroIINXCs K HAyYHOMY
M3Y4YEHUIO IPUPObI, Pa3BUTHE UX MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMN; pa3BUTHE
MPEJCTaBICHUNA O HAYYHOM METO/I€ MO3HaHUs U (POPMHUPOBAHKE HCCIIEI0BATEIBCKOIO OTHOIICHUS K
OKpY>KalOIIKUM SIBJICHUSAM; (POPMHPOBAHNE HAYYHOTO MUPOBO33PEHHUS KaK Pe3ysibTaTa U3y4eHUs
OCHOB CTPOCHMS MaTepUH U QyHIAMEHTAIBHBIX 3aKOHOB (PM3UKH; (OPMUPOBAHUE MTPEICTABICHHH
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0 ponu (HPU3MKU AJISL pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTUI; pa3BUTHE
MPEJCTaBICHUN 0 BO3MOXHBIX chepax Oyayiiei mpoheccuoHaIbHON 1eATeNbHOCTH, CBA3aHHON C
(bU3MKOI, MOATOTOBKA K AaJbHEHIIIEeMY 00YYEHHUIO B 3TOM HAIIPABICHHH.

JlocTHKEHHE ITUX IeJIeH POrpaMMBbI 10 (PHU3KKE HAa YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHus
o0ecrieunBaeTCs PEIICHUEM CIICAYIOIIUX 3a/1a4: MPUOOPETEHUE 3HAHHIA O JUCKPETHOM CTPOCHUH
BEIIIECTBA, 0 MEXaHUUYECKHX, TCIJIOBBIX, JJICKTPUUECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSX;
NpUOOpPETEHUE YMEHHIA OMTUCHIBATH M O0BSICHATH (PU3UUCCKHE SBJICHHS C HCIIOIb30BaHUEM
MOJIYYEHHBIX 3HAHUIT; OCBOCHHUE METOIOB PEIICHHUS MPOCTEUIINX PACUETHBIX 33139 C
UCII0JIb30BaHUEM (QU3UUSCKUX MOJICNICH, TBOPUCCKUX U MPAKTUKO-OPUCHTHPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHHI HAOII0JaTh IPUPOTHBIC ABICHUS U BBITIOJIHATH OIBITHI, JJAOOpATOPHBIC PabOTHI U
IKCIIEPUMEHTAIbHBIC HCCIICIOBAHMUS C UCIIOIB30BAHUEM H3MEPHUTEIILHBIX IPUOOPOB; OCBOCHHUE
npuéMoB paboThl ¢ HHPOPMAaIHEl PU3MYECKOTO COJCPIKaHMS, BKITIOYast HHGOPMAIIHIO O
COBPCMCHHBIX JOCTUKCHUAX (i)I/I3I/IKI/I, AHAJIN3 U KPUTHYCCKOC OLICHNBAHUC I/IH(bOpMaHI/II/I;
3HAKOMCTBO CO cepamu MPoPecCHOHATBHON NEeATETPHOCTH, CBI3aHHBIMU C (PU3UKOU, 1
COBPCMCHHBIMU TCXHOJIOTUSAMH, OCHOBAHHBIMH Ha JOCTHUXXCHUAX (1)H3H‘~IeCKOI>i HAayKH.

Ha n3y4yenue ¢pusuku (0a30Bblil YypOBEHBb) HA YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus
oTBoauTCHa 238 yacoB: B 7 ki1acce — 68 yacon (2 yaca B Hege110), B 8 ki1acce — 68 yacoB (2
yaca B Helel1), B 9 kiacce — 102 yaca (3 yaca B HeJeJ110).

[Ipennaraemslii B mporpamMme 1o Gu3uKe rnepeueHs J1abopaTOPHBIX padOT U OMBITOB HOCHUT
PEKOMEHIaTeIbHBIN XapaKTep, YUUTENb JeJIaeT BEIOOP MPOBEICHUS JIA0OPATOPHBIX pa0dOT U OIBITOB
C Y4€TOM UHANBUIYATBHBIX OCOOCHHOCTEH 00yUYalOmUXCsl, CIUCKA SKCIIEPUMEHTAIBHBIX 3aJJaHUH,
IpejaraéMblX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOI'O IK3aMeHa Mo (pU3UKe.

COJAEPKAHUE OBYYEHUA

8 KVIACC

Pa3neu 6. TenuioBbie siB1eHHSA

OCHOBHBIE NOJIOKEHUS MOJIEKYIIPHOKUHETUUECKON TEOPUH CTPOEHUS BEIIECTBA.
Macca u pazmepsl aTOMOB M MOJIEKYJI. ONBIThI, TOATBEPKIAIOIINE OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHOKWUHETUYECKOW TEOpHUH.

Monenu TBEpAOrO, KHUIAKOIO U Ta3000pa3HOTI0 COCTOSIHUM BELIECTBA.
Kpucrannuueckue u amopusie Tena. OObsiICHEHHE CBOICTB ra3oB, )KUJIKOCTEHN U
TBEPABIX TEJ HA OCHOBE MOJIOXKEHUN MOJIEKYJIIpHOKMHETHYeCKON Teopun. CMauynBaHue
U KalWuUIIpHbIe BJIEHUS. TerioBoe paciiupeHue 1 cxaTHe.

Temnepatypa. CBsi3b TEMIIEPATyphl CO CKOPOCTHIO TETJIOBOTO JIBUYKEHUS YaCTHII.
Buytpennss sneprusi. CnocoObl U3MEHEHUsl BHYTPEHHEH dHepruu: Terionepeaaya u
coBeplIeHrne paboTsl. Bubl Temonepeaaun: TEIIONPOBOAHOCTh, KOHBEKIHS,
U3JIy4yeHue.

KonunuecTBo Temnotel. Y aenpHas TEMIOEMKOCTD BellecTBa. TermiooOMeH U

TEIJIOBOE paBHOBECHE. Y paBHEHHUE TeIuloBoro Oananca. [InaBienue u oTBepieBaHue
KPUCTAJUIMYECKUX BELIeCTB. Y IeNbHas TeryioTa miasneHus. [TapoobpazoBanue u
konaeHcanus. Mcnapenue. Kunenue. Y aenbHas Teminora napoodpa3oBaHusi.
3aBUCHUMOCTh TEMIIEPATYPhl KUIIEHHS OT aTMOC(HEPHOTO JTaBJIECHUS.

Bnaxxnocts Bo3ayxa.
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OHeprus TomMBa. Y iejbHasi TEMJI0Ta CTOPAHHUSL.
[Tpununs! paboTs! TermnoBbix apurareneit KI1/] reruioBoro apurarens. TemioBsie
JIBUTATEIIN U 3aIUTA OKPYKAIOIIEH CPEIBL.
3aKOH COXpaHEHUS U MIPEBPALLEHUS S3HEPTUU B TEIUIOBBIX IIpOLEccax.
Jlemoncmpayuu
Habmoienne 6poyHOBCKOTO JIBHYKEHUSI.
Ha6monenue nuddysum.
Habnronenue siBieHNi cMaunBaHUs U KalTWJUISIPHBIX SIBJICHUH.
Haburoienue TemnoBoro pacimupeHus Ted.
W3meneHue gaBieHus ra3a npyu U3MEHEHUU 00bEMA U HarpeBaHUU WU
OXJIQXKICHUH.
[IpaBuna u3amMepeHus TeMIepaTypsl.
Buasl Terionepenauu.
OxmnaxieHre Ipy COBepIICHUH PabOThI.
HarpeBanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.
CpaBHEHME TEIIOEMKOCTEN Pa3IMYHbIX BELIECTB.
Habmronenue kumneHusl.
Habmoienne noctostHCTBa TeMIIEpaTyphl MpH TIaBICHUH.
denepanpHas padouas mporpamma | dusuka. 7—9 kiaaccel (0a30BbIi yPOBEHB)
9
Mopenu TerIoBbIX ABUTaTENIEH.
Jlabopamopusie pabomul u onvimol
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKEHHUSL.
OnpITHI 10 BRIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHON COJIM WIIM caxapa.
OnpIThI 10 HAOTIOJEHHUIO TETIJIOBOTO PACIIMPEHUSI Fa30B, JKUJIKOCTEH U TBEPIBIX
Tell.
Ormpenenenue naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh J1aBJIEHUS BO3yXa OT €ro 00béMa u
HarpeBaHus WIHM OXJIaXJICHUS.
[TpoBepka runoTe3sl TUHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUYECKOH TpyOKe OT TeMIepaTyphl.
Habmoienne n3aMeHeHus: BHyTpeHHEH SHEPTUU Tella B pe3yibTaTe TeIUIonepe1aun
1 paOOTHI BHEIIHUX CHIL.
HccnenoBanue siBieHUs TEIUIOOOMEHA MPU CMEIIMBAHUH XOJIOTHOM U Topsdeit
BOJBI.
OmnpeneneHne KOJIUYECTBA TEIUIOTHI, TOJIyY€HHOT'O BOJOU NpHU TerI000MeHe
C HarpeThIM METAINTMYECKUM LIMJIUHIPOM.
Onpenenenne ynenbHON TEIIOEMKOCTH BEILLIECTBA.
HccnenoBanue npouecca uCapeHusl.
Onpenenenrne OTHOCUTENBHOM BIaXXHOCTH BO3AyXa.
Ornpenenenne yaeapHON TEMIOTHI IUIABJICHUS JIb/IA.
Paznen 7. DiiekTpuyeckue 1 MAarHMTHbIE SIBJICHUS
OnexTpuszainus Tei. J[Ba poaa anexTpuueckux 3apsoB. Bzaumonelictue
3apshKeHHBIX Tell. 3akoH KynoHa (3aBUCHMOCTD CHUJTBI B3aUMOJIEHCTBUS 3apsKEHHBIX Tell
OT BEJIMYMHBI 3aPSII0B U PACCTOSHUS MEXAY TeJIaMu).
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Onexrpuueckoe nojie. Hanpspk€HHOCTH 3ekTpuyeckoro nosst. [punnun
CYIIEPIO3ULIMH IEKTPUUYECKUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsiioB. DJI€MEHTApHBIN JIEKTPUUYECKHUM 3aps.
Crpoenue atoMa. IIpoBOTHUKM U AMBIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUYECKOIO
3apsja.

DNEeKTpUUECKUN TOK. Y CIOBUS CYILIECTBOBAHUS 3JIEKTPUUECKOI0 ToKa. MIcTOUHUKH
IIOCTOSIHHOT'O TOKa. J[eliCTBUS AIEKTPUUIECKOTO TOKA (TEMJI0BOE, XUMUYECKOE,
MarHMTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

DnekTpuyeckas uenb. Cuiia Toka. DJeKkTprudeckoe HanpsbkeHue. ConpoTUBIICHUE
MIPOBOJHMKA. Y IEIbHOE COMIPOTUBIICHHUE BelllecTBa. 3akoH OMa Il y4acTKa LeTH.
[TocnenoBarenpHOE U MapalieIbHOE COCTUHEHUE IPOBOTHUKOB.

PaGota u MourHOCTh A5ekTpudeckoro Toka. 3akoH Jxoymns—Jlenmna. DnekTpuueckue
LENU U MOTPEeOUTENN AIeKTpUIecKoi sHeprur B ObITy. KopoTkoe 3aMbIkaHue.
[TocTtosinHbIe MarHUTHI. B3anMoelicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoe
nosie. MarauTHoe noJje 3eMJId U €ro 3HaueHHe JUIs )KM3HU Ha 3emuie. OnbIT JpcTeaa.
OenepanbHas pabouas nmporpamma | @usuka. 7-9 knaccel (0a30BbIN YPOBEHB)
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MarauTtHoe mose MeKTpudeckoro Toka. [IpuMeHneHue 3eKTPOMarHuTOB B TEXHUKE.
JleiicTBrE MarHUTHOTO TIOJISl HA MPOBOJIHUK C TOKOM. DJIEKTPOABUTaTENb MIOCTOSHHOTO
ToKa. Vcronp30BaHue 2IEKTPOABUTATENICH B TEXHUYECKUX YCTPOUCTBAX U

Ha TPaHCIOpTe.

OmnpiTel @apanes. SABneHue aneKTpoMaruiuTHON UHAYKIMU. [IpaBmno Jlena.
Onektporereparop. CrocoObl MOTyYEHUs IIEKTPUIECKON SHEPTUU. DIEKTPOCTAHITNHI
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHHU.

Jlemoncmpayuu

DneKkTpu3aius Tel.

JIBa posia 2JIEKTPUYECKUX 3apsI0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKONA.

DnexTpocTaTHuecKas HHAYKIIHS.

3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsi/I0B.

IIpoBOAHMKY M TUAJIEKTPUKH.

MonenpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUYECKOIO MOJIS.

M cTOYHMKH TOCTOSTHHOTO TOKA.

JlelicTBuUS 2IEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUJKOCTH.

I"a3oBbIit pazpsa.

W3mepeHue cuipl TOKa aMIIepMETPOM.

N3mepenne 3eKTpUUecKOoro HanpsyKEHUs! BOJIBTMETPOM.

Peocrar n marasus conpoTHBIIEHUH.

B3aumoeicTBie NOCTOSHHBIX MarHUTOB.

MonenrpoBaHue HEBO3MOXHOCTHU Pa3/ieNICHUs MOJTI0COB MarHUTA.

MonenpoBaHue MAaTHUTHBIX MOJI€H MOCTOSHHBIX MarHUTOB.

OmnsIT OpcTena.

MarauTHO€e 1oJie ToKa. IJIEKTPOMArHHUT.

JleficTBrE MarHUTHOTO TOJIL HAa TPOBOJIHUK C TOKOM.
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DNEeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.

HccnenoBanue sSBIeHUs 3J1€KTPOMArHUTHOM MHIYKIUU.

OnsiTel Dapanes.

3aBUCUMOCTD HalpaBJeHUS UHAYKIIMOHHOIO TOKa OT YCIOBUN €r0 BO3HUKHOBEHUS.
DneKTporeHepaTop MOCTOSIHHOIO TOKa.

Jlabopamopuvie pabomul u onvimol

OnbITH IO HAOTIOACHUIO SJCKTPU3ALUH TEJI MHAYKIIUEH U TIPH CONPUKOCHOBEHHH.
HccnenoBanue necTBUS AIEKTPUUECKOTO T10JI HAa IIPOBOJIHUKYU U IUDJIEKTPUKH.
C6opka u mpoBepka paboThl AMEKTPUUECKON LIEMH NOCTOSIHHOTO TOKa.
W3Mmepenue U peryJinpoBaHue CUIIbI TOKA.

W3mepenue u peryiupoBaHue HAIIPSHKCHHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYILETO YEPE3 PE3UCTOP,

OT CONPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS Ha PE3UCTOPE.

OenepanbHas pabouas nmporpamma | @usuka. 7-9 kinaccel (6a30BbIi YPOBEHB)
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OnbIThI, JEMOHCTPUPYIOIIKME 3aBUCUMOCTD 3JIEKTPUYECKOIO CONPOTUBIICHUS
IIPOBOJHMKA OT €T0 JJIUHBI, IUIOIIAIU IIONIEPEUYHOr0 CEUEHUS U MaTepHalla.
IIpoBepka npaBuiia CII0KEHUSI HAITPSHKEHUH IIPU [TOCIIEA0BATEIbHOM COCIMHEHUT
JBYX PE3UCTOPOB.

[IpoBepka npaBuia 1 CUIIbI TOKA MIPU NAPAIIEIIBHOM COEAMHEHUHN PE3UCTOPOB.
Omnpenenenne pabOTHI AEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
Onpenenenre MOIHOCTH NEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha pE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO Yepe3 JIAMIIOUKY,

OT HAINPSKCHUS HA HEW.

Onpenenenue KII/] narpeBarens.

HccenenoBanne MarHuTHOTO B3aUMOJIEHCTBHSI IOCTOSTHHBIX MArHUTOB.

N3ydyeHre MarHUTHOTO TOJISl HOCTOSIHHBIX MarHUTOB MIPU UX OObETMHEHUH U
pa3JeNeHUN.

UccnenoBanue nercTBUs SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OnbIThI, IEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIbI B3aUMOJIEHCTBUS KaTYILIKH

C TOKOM M MarHuTa OT CWJIbl TOKA ¥ HAIIPaBJICHMsI TOKA B KaTYILIKE.

N3yuyeHue neicTBUA MATHUTHOIO I0JIS HA IPOBOAHUK C TOKOM.
KoHnctpyupoBanue u u3ydeHue padoThl SJIEKTPOABUraTEIsl.

N3mepenue KIIJI anexTpoaBUrarenbHoi yCTaHOBKH.

OnBITHI 10 UCCIEAOBAHUIO ABJIEHUS DJIEKTPOMATHUTHON MHAYKLIUU: UCCIIEJOBaHHE
M3MEHEHUN 3HAYEHUs U HAIIPaBJIECHUs HHIYKIIHOHHOTO TOKA.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIET'O OGPA3OBAHMUSA

N3ydenue pu3nku Ha ypoBHE OCHOBHOTO 0011I€ro 00pa3oBaHUs HApaBiIeHO

Ha JOCTUKCHUEC JIMYHOCTHBIX, METAIPEAMETHBIX U MIPEAMCTHBIX O6paSOBaTeJ'H)HBIX
pe3yIbTaTOB.

JIMUHOCTHBIE PE3YJIbTATHI

B pesynbprare uzydenus (pu3uku Ha ypoBHE OCHOBHOTO 00II1ero 00pa3oBaHus

y oOy4arorierocst 0ynyt chopMHUpPOBaHBI CIEAYIOMNE TUIYHOCTHBIE PE3YJIbTAThl B YaCTH:
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1) naTpHOTHYECKOr0 BOCIIUTAHUS:

IIPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHHCKOU
¢bu3nveckoil HayKw;

[IEHHOCTHOE OTHOIICHHUE K TOCTHKEHUSM POCCUHCKUX YUEHBIX (PH3UKOB;

2) rpaIaHCKOI0 1 TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CY>KJIEHUHU OOIIECTBEHHO-3HAYMMBIX

Y 3TUYECKUX MPOOJIEM, CBA3aHHBIX C IPAKTUYECKUM MPUMEHEHHUEM JIOCTHKESHUN
buzuku;

OCO3HaHME Ba)XHOCTHU MOPAJIbHOITUUECKUX MPUHIUIIOB B I€ATEIILHOCTH YYEHOT0;
3) 3cTeTHYECKOr0 BOCIIUTAHMSI:

BOCIIPUATHE 3CTETHUECKUX KayecTB (PU3NYECKON HayKH: €€ TapMOHUYHOIO
IIOCTPOEHMSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

0CO3HaHME LICHHOCTU (PU3NYECKOM HayKH KaK MOIHOTO HHCTPYMEHTA O3HAHUS
MHPa, OCHOBBI Pa3BUTHsI TEXHOJIOTUH, BaXKHEHUIIEH COCTABIISAIOLIEH KyJIbTYpBI;

pa3BUTHE HAYYHOH JII0003HATEIILHOCTH, HHTEpECca K HCCIIE0BATEIIbCKOM
NeSITeNIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI U IMOUMOHAJIBLHOTO 0JIATONOTYYHSI:

OCO3HaHHE IIEHHOCTH 0e30macHoro o0pasa >KU3HU B COBPEMEHHOM

TEXHOJIOTHYECKOM MHUpE, BAXKHOCTH MpaBUI O€3011acHOT0 MOBEACHUS Ha TPAHCIIOPTE,
Ha JIoporax, C 3JIeKTPUUECKUM U TEIIOBBIM 000PYI0BaHHEM B IOMAITHUX YCIOBUSX;
c(OPMHPOBAHHOCTH HaBbIKA pe(IeKCUH, TPU3HAHKUE CBOETO IpaBa Ha OLIUOKY U
TaKoro K€ IpaBa y APyroro 4eiaoBeKa;

6) TPY10BOT0 BOCIIMTAHUSI:

aKTHUBHOE Y4aCTHE B PELICHUH MPAKTUYECKUX 3a/1a4 (B paMKaxX CEMbH,
o0Opa30BaTeNbHON OpraHu3aluy, ropoja, Kpas) TEXHOJIOTHYECKON U COLUaIbHON
HaIpaBJIEHHOCTH, TPEOYIOIKX B TOM YKcie U PU3NUECKUX 3HAHUM;

MHTEpPEC K MPaAKTUYECKOMY U3YUEHHIO ITpodeccul, CBI3aHHBIX C PU3UKOM;
®enepanbHas pabouas nporpamMma | @usuka. 7-9 kinaccel (0a30BbIN ypOBEHB)

18

7) IKOJIOTrM4Y€eCKOr0 BOCIIMTAHMS:

OpHUEHTAIMs Ha IPUMEeHEeHNe (PU3NUECKUX 3HAHUM [Tl pelieHns 3a/1a4 B 00J1acTi

0pr>1<a}ome171 Cp€abl, IIIAaHUPOBAHUS IMTOCTYIIKOB K OLICHKH WX BO3MOXXHBIX HOCJ'I@I[CTBHﬁ

JUISl OKPY>KarOIEe CpeJibl;

OCO3HaHUe TN100aIbHOr0 XapaKkTepa 3KOJOTHYECKUX MPOo0sieM U MyTeil UX pelIeHus;
8) ajanTannu K N3MEHAIOIIUMCH YCJIOBHAM COLMAIBHON U NMPUPOIHOM Cpebl:
NoTpeOHOCTh BO B3aUMOJICHCTBUM TIPU BBIMTOJHEHUU HCCIIEIOBAHUN U TPOEKTOB
¢bu3nveckoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JAPYTHX;

MIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 PAKTUYECKYIO AEATEIbHOCTD;
noTpeOHOCTh B (JOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4YHcie (HOPMYTUPOBATh UIEH,
MOHATHS, TUIIOTE3bI 0 (PU3NIECKUX 00BEKTAX U SIBICHUSX;
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OCO3HaHUE AePUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00IacTH
¢buzuku;

IUTAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUH;
CTpeMJICHHE aHAJIM3UPOBATh U BBISBIISATH B3AaUMOCBSI3U PUPO/IbI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCJIE C HUCIIOJIB30BaHUEM (PU3NUECKUX 3HAHUMH;

OLICHKA CBOUX JEUCTBUH C YY4ETOM BIIMSIHUSA HA OKPYXKAIOLLYIO CPENY, BOZMOMKHBIX
IJ100aJIbHBIX TOCIIEACTBUM.

METANIPEAMETHBIE PE3YJIbTATBI

B pe3ynbrate ocBoeHUs MporpamMmbl Mo (pu3uke Ha YpOBHE OCHOBHOTO OOIIETO
oOpasoBanus y obydaromierocst Oyayt copMupoBaHbl METapPeIMETHbIE
Pe3yNbTaThl, BKIIIOUYAIOIIUE IO3HABATEIbHbIC YHUBEPCAIbHbBIE YUEOHbIE IeHCTBUS,
KOMMYHHKATHBHBIC YHUBEpCAIbHbIE YUeOHbIE NEHCTBUS, PErYISITHBHbIC YHUBEPCAIbHbBIE
yueOHbIe ACHCTBHUS.

Ilo3HaBaTenbHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBblie joruyeckue aeiicTBus:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE PU3HAKN OOBEKTOB (SBJICHHIA);
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIIN, OCHOBAHUS

JUTs1 000OIIEHUSI K CPAaBHCHHS;

BBISIBJISITH 3AKOHOMEPHOCTH U MPOTHBOPEYHUS B PACCMAaTPUBAEMBIX (haKTax, JTaHHBIX
1 HAOJFOICHUSIX, OTHOCSIINXCS K (PU3MUECKUM SIBIICHHUSM;

BBISIBIIATH TIPUYUHHOCIIEICTBEHHBIC CBS3U TIPU U3YYCHUN (PU3NICCKUX SBICHUNA U
MIPOIIECCOB, JIENIATh BBIBOJIBI C HCIIOJIb30BAHUEM JACTYKTUBHBIX M HHAYKTUBHBIX
YMO3aKITIOYeHUH, BBIIBUTATh THIIOTE3BI O B3AUMOCBSI3SX (DU3NYECKUX BEINYHH;
CaMOCTOSITENILHO BBIOMPATh CIOCO0 perieHus yueOHo! (pu3nueckoi 3agaun
(cpaBHEHHE HECKOJIBKMX BApUAHTOB PEIICHUS, BEIOOp HanOoJee MOAXOISIIETO ¢ yYETOM
CaMOCTOSITEITEHO BBIJICIICHHBIX KPUTEPHUER).

denepanbHas padovas mporpamma | @usmka. 7-9 kinaccel (0a30BbIH YPOBEHB)
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Ba3oBble nuccienoBaTebcKue 1eiicTBUS:

WCTIOJIH30BATh BOMIPOCHI KaK UCCIIEAOBATENILCKUI HHCTPYMEHT TIO3HAHUS;
MIPOBOJIUTH 110 CAMOCTOSATENBHO COCTABJICHHOMY IUIAHY OIBIT, HECTIOXKHBIN
¢bu3nyecknil HIKCIEPUMEHT, HEOOIbIIOE UCCIIeI0BaHUE (PU3NYECKOTO SIBICHUS;
OLIEHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIHIO, ITOJIYYEHHYIO B X0/1€
MCCIIEIOBAaHMSI WJIM SKCIIEPUMEHTA,;

CaMOCTOSITENTbHO (hOpMYIHPOBaTh 000OIIEHNUS M BBIBOJIBI IO pe3yJIbTaTaM
MPOBEAEHHOTO HAOIOACHUS, OIIbITA, UCCIIECOBAHMS,

MIPOTHO3UPOBATh BO3MOKHOE JIabHENIIIee pa3BUTHE (PU3MUECKUX MTPOIIECCOB,

a TaK)Ke BBIABUTaTh MPEINOJI0KEHNU 00 UX Pa3BUTUHU B HOBBIX YCIOBHAX U
KOHTEKCTaxX.

Pabora ¢ undopmanmeii:

MPUMEHSTH Pa3INYHBIE METO/IbI, HHCTPYMEHTHI U 3aIPOCHI IIPH ITOMCKE

1 oTOope MHPOPMAIH WU TaHHBIX C YYETOM MPEI0KEHHON yueOHOH pu3nyecKoit
3aj1auu;

aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(OPMALIHIO
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;
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CaMOCTOSITENIbHO BBIOMPATH ONTUMAIBLHYIO (hOpMY IIPECTaBICHUS HHPOPMALIUU 1
WUTIOCTPUPOBATH PelIacMble 3a7a49i HECIIOKHBIMU CXeMaMH, THarpaMMaMi, HHOU
rpaduKoii U UX KOMOMHAIHSIMH.

KoMMyHUKaTHBHBIE YHHBeEPCcAIbHbIE YUeOHbI€ 1€ CTBUS:

B XO/JIe O0CYXICHHS YIeOHOTO MaTepHralia, pe3yIbTaToB JJa00paTOPHBIX PadoT

Y TIPOEKTOB 3a7aBaTh BOIIPOCHI 11O CYIIECTBY 00CYKIa€MOI TEMBI U BHICKA3hIBATh
WU, HalleJICHHBIC Ha PEIICHHE 3a7auil U MOIepIKaHue OJ1arokenaTeIbHOCTH
001IeHUS,

COIOCTABJIATH CBOU CYXJICHUS C CYXKJICHUSMH IPYTUX YIaCTHHKOB JIHAJIOTa,
OOHapyKUBATh Pa3IMYKE U CXOJICTBO MO3HIINH;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

MyOJINYHO TPEICTABNIATH PE3YJIbTaThl BBITOJTHECHHOTO (PU3HUYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIICIOBAHHUS, TIPOCKTA).

MMOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAH/IHOW U MHIUBUIYaJIbHON paObOThI
MIPU PEUICHUN KOHKPETHON (PU3UYECKOM MTPOOIEMBI;

MPUHUMATD 1IEJIM COBMECTHOH JIEATEILHOCTH, OPTraHU30BBIBATh JICHCTBHS IO €€
JOCTIDKEHUIO: PACTIPEACIISITh POJIH, 00CYKIATh MPOIECCHI U PE3YJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOICH;

BBINOJIHATH CBOIO YaCTh paOOThI, TOCTUTasi KAYECTBEHHOT'O PE3yJbTaTa 1o CBOEMY
HAIPABJICHUIO U KOOPAHHHUPYS CBOM JICUCTBUS C IPYTUMU YICHAMH KOMAaH/IbI;
OIICHUBATh KAYECTBO CBOETO BKJIA/Ia B OOLIUH MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITEITLHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aHMOICHCTBUS.
denepanbHas pabodas mporpamma | dusnka. 7-9 kinacchl (0a30BbINA YPOBEHB)
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PeryisiTuBHbIE YHHBEpPCAJbHBIE yUeOHbIE eiiCTBUS

Camoopranu3anusi:

BBISBJISATH MPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CHTYAIIUSIX, TPEOYIOIINX

JUTSL peteHust (PU3MIECKUX 3HAHUIA;

OPUEHTUPOBATHLCS B PA3IMIHBIX ITOAX0/1aX MPUHATHS PEIICHUA (MHIUBHIYAILHOE,
MPUHSATHE PEIICHUS B TPYIIe, IPUHATHAC PEIICHUIN TPYIIION);

CaMOCTOSITENTHHO COCTABIISITh aJITOPUTM pelIeHus] GU3NYECKON 3a/1auyl WU TJIaHa
HCCIIEIOBaHMS ¢ YIETOM UMEIOIIUXCS PECYpCOB  COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh Mpe/IiaracMble BAPHAHTHI PEIICHHIA;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTELIEKT:

JaBaTh aJIEKBAaTHYIO OIICHKY CUTYallUU U TpeJyIiaraTh IiaH e€ N3MEHECHNUS,
OOBSICHATH MPUYNHBI JOCTHKEHUS (HEAOCTHXKECHUS) Pe3YyIbTaTOB ACSITEIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTH (B TOM YHCIIE B XOJ] BHIITOJIHEHUS
(bU3MYECKOTO MCCIIEeIOBaHUS WM IPOEKTa) HA OCHOBE HOBBIX OOCTOSATEIBCTB,
W3MEHHBIINXCS CUTYAIlHi, YCTAHOBJICHHBIX OIMMOOK, BOSHUKIIINX TPYIHOCTEH;
OILIEHUBATh COOTBETCTBUE PE3YJIbTATa ST M YCIOBHSIM.

CTaBHUTH ce0s1 Ha MECTO JIPYTOro YeIOBeKa B XOJI€ CIIOpa WM AUCKYCCUU

Ha HayYHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTHUKY APYTOToO.
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MIPU3HABATH CBOE MPABO HA OMIMOKY MPH PEICHUH (PU3NIECKUX 3344 UITH
B YTBEPKICHMAX HA HAy4YHBIE TEMBI U TAKOE K€ IIPaBO JAPYToro.

INPEAMETHBIE PE3YJIBTATbBI

K koHIiy 00y4enus B 8 kJiacce npeMETHBIE PE3yIbTaThl HA 0230BOM YPOBHE JOJKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OO yUAIOLIUXCSI YMEHHIA:

HCIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBM)KEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAIIMUECKUE U aMOpQHBIE Tena,
HACBIIIEHHBIN 1 HEHACBHIIIEHHBIN ap, BIAXKHOCTh BO3/1yXa, TeMIepaTypa, BHYTPEHHSS
SHEpIrus, TEMJIOBOM JBUTaTelNb, 3JIEMEHTAPHBIN SJIEKTPUUYECKUN 3apsi]l, JEKTPUIECKOe
110J1€, MPOBOJIHUKH U AUDIEKTPUKH, IOCTOSHHBIHN 3JEKTPUUECKUN TOK, MarHUTHOE TIOJIE;
pas3nuyath sIBJICHUs (TEIUIOBOE PACIIMPEHUE U CKATHE, TEIUIoNepeiada, TEIIOBOE
paBHOBECHE, CMauMBaHNE, KAIUJUISIPHBIE SBJICHUS, HCIIApEHUE, KOHJEHCAllUsl, IIJIaBJICHUE,
KpHUcTajum3anus (OTBEpAEBaHUE), KUIICHHE, TeIUIoNepeiada (TenIonpoOBOIHOCTD,
KOHBEKIMS, U3yYEeHUE), JIEKTPU3aLUs Tell, B3aUMOACHCTBUE 3apsAA0B, 1eHCTBHS
JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE, B3aUMO/ICIICTBHE MarHUTOB, JIeHCTBHE
MarHMTHOI'O IOJISl Ha IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas UHIYKIMS) 10 ONMCAHUIO
UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, JEMOHCTPHUPYIOIINX AaHHOE (PU3NIECKOE
SIBJICHUE;

pacrio3HaBaTh [IPOSBICHUE U3YUCHHBIX (PM3UUECKUX SBJICHUN B OKpYXKAlOIleM MUpE, B
TOM 4Hcie (pru3nueckue IBJIeHNUs B IPUPOE: MOBEPXHOCTHOE HATSKEHHE U KalWJUIIpHBIE
SBJICHUS B IPUPOJIE, KPUCTAJUIBI B IPUPOJE, n3itydeHue CollHLa, 3aMep3aHie BOJOEMOB,
MoOpcKHe 0pu3bl, 00pa3oBaHHUE POCHI, TYMaHa, UHES], CHETa, AIEKTPUUYECKUE SIBJICHUS B
aTMocgepe, MEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE 10J1e 3eMIId, Apeid
IIOJIFOCOB, POJIb MAarHUTHOT'O TIOJIS AJIs XKU3HU Ha 3eMJIe, MOJISIPHOE CUSIHUE, IIPU 3TOM
NEPEeBOIUTH MPAKTHUECKYIO 33/1a4y B yUeOHYIO, BBIACTATH CYIIECTBEHHbIE CBOWCTBA
(npu3HaKM) PU3NUECKUX SIBICHUI;

OIMCHIBATh U3yYEHHBIE CBOMCTBA TeN U (PU3NUECKUE SBIECHUS, UCTIONb3YA (pusnueckue
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJTUYECTBO TEIJIOTHI, YAEIbHas
TEII0EMKOCTD BEIIECTBA, YENIbHAs TEIUIOTA IUIABJIEHUS, YAEIbHas TEIUIOTa
napooOpa3zoBaHMsl, y/elbHas TEIUI0Ta CrOPaHuUs TOIUIMBA, KO (GUIIMEHT MOJIE3HOTO
JeMCTBHS TEMJIOBON MAIIMHbI, OTHOCUTENbHAS BIAXKHOCTh BO3AYyXa, AIEKTPUUECKUN
3apsil, CUiIa TOKa, JEKTPHUUECKOE HANPsKEHUE, CONPOTUBJICHNE IPOBOAHUKA, YAEIbHOE
COIIPOTHBIIEHUE BEIIECTBA, pad0Ta U MOUTHOCTh AJIEKTPUUYECKOTO TOKA), IPH OMUCAHUH
MPAaBUIBHO TPAKTOBATH (PU3UUECKUI CMBICT MCIIOB3YEMbIX BEIMYMH, 0003HAYECHUS U
eIMHUIIBI (PU3UUECKUX BEITHMUMH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIIUE TAHHYIO
(bu3NYECKyI0 BEIUYUHY C APYTUMU BEIMUMHAMU, CTPOUTD IpaUKKU U3yUEHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BETUYNH;

XapaKTepu30BaTh CBOMCTBA T, (PU3NUYECKHE SBICHUS U MPOLIECCHI, UCIIOIb3YysI OCHOBHBIE
II0JIO>KEHUS MOJIEKYIISIPHO-KUHETHYECKON TEOPUH CTPOEHUS BELIECTBA, TPUHIIMII
CYNEpIO3UIMHU NoJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHus 3aps/a, 3akoH Oma
JUIS ydacTKa 1enu, 3akoH Jxoyns—JIeHia, 3akoH COXpaHeHUsI SHEPTUH, TIPH 3TOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMChIBATH €r0 MaTEMATUYECKOE BBIPAKEHUE;
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OOBSICHATH (PU3UUECKUE TPOLIECCHl M CBOIMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIIATH IPUUNHHOCIIEACTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHHE U3 |—2 TOrMYecKuX 1aroB ¢ ONOpoil Ha 1—2 U3yueHHBIX CBOMCTBA
(bU3NYECKUX SIBICHUH, PU3NIECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pelaTh pacuéTHbIe 3a1auu B 2—3 AeHCTBUS, UCHOJb3Ys 3aKOHBI U (POPMYJIBI,
CBSI3bIBaOIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHaJIM3a YCJIOBMS 33aaul 3alMChIBATh
KpaTKO€ YCJIOBUE, BBISBIIATH HEOCTATOK JaHHBIX JJIs pEIIeHUs 3a/1a4M, BEIOUPaTh
3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE /TSl €€ PeIICHNs, IPOBOAUTh PACUETHI U CPAaBHUBATH
MOJTyYeHHOE 3HaYeHHE (PU3NIECKOIN BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh [IpoOJIeMbl, KOTOPbIE MOXKHO PEIIUTh IPU MOMOLIM (PU3NYECKUX METOJIOB,
HCIIOJIb3YS ONKUCAaHUE UCCIIEOBAHMSI, BBIACIATH IPOBEPSIEMOE IPEAIION0KEHNUE,
OLICHMBATH IIPABWIIBHOCTD MOPSIIKA IPOBENECHUS UCCIIEIOBAHMSL, EJIaTh BBIBOIBI,
IIPOBOJIUTH ONBITHI IO HAOIIOEHUIO (PU3UUECKUX SBICHUN MU (PU3MUECKUX CBOMCTB Tel
(KanuJUIApHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS BO3/1yXa OT ero 00bEMa, TeMIeparypsl,
CKOPOCTH IIPOLIECCa OCThIBAHUS Y HArPEBAHMS IIPU U3JIYYEHUHU OT LBETA U3JIy4arouien
(moromatoneit) MOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJIbI OT TEMIIEPATYPbI )KUJIKOCTH U
IIoLaId €€ MOBEPXHOCTH, 3IEKTPU3ALMSI T U B3aUMOJIEHCTBUE IIEKTPUUECKUX
3apsA70B, B3aMMOJCHCTBUE IOCTOSHHBIX MarHUTOB, BU3yaJIN3allisi MArHUTHBIX I1OJIEH
IIOCTOSIHHBIX MarHUTOB, IEMCTBUSI MAarHUTHOTO I10JIS HA IPOBOJAHUK C TOKOM, CBOMCTBA
AJIEKTPOMArHUTA, CBOMCTBA JICKTPOIBUTATEISI TOCTOSIHHOTO TOKA): (hOpMyITUpOBAThH
IIpOBEpsiEMbIE MIPEIIT0JIOKEHUSI, COOMPaTh YCTAaHOBKY U3 MIPEAJIOKEHHOT0 000pYy10BaHMs,
OIUCBIBATH XOJ1 OIBITAa U (POPMYITUPOBATH BHIBOJIBI;

BBITIOJHATH NPSAMBIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTENIBHOM BIIAXXHOCTHU BO31YXa,
CHJIBI TOKA, HANPSKEHUS C UCII0JIb30BAHUEM aHAIOTOBBIX MPHOOPOB U AATYUKOB
($U3NYECKUX BETMYNH, CPABHUBATH PE3yJbTaThl U3MEPEHUH ¢ yIETOM 3aJaHHON
a0COIIOTHON MOTPEIIHOCTH;

MIPOBOAUTDH UCCIIEI0OBAaHUE 3aBUCUMOCTH OJIHOM (PM3NYECKON BETMYUHBI OT IPYro ¢
HCIIOJIb30BaHNUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTD CONPOTUBIIEHUS IPOBOIHUKA OT €T0
JUIMHBI, IIJIOLA/IH MTONIEPEYHOI0 CEYEHUS U yEIbHOIO CONPOTUBIICHUS BELIECTBA
IIPOBOJHMKA, CUJIBI TOKA, UYLIETO YE€PE3 IPOBOJHUK, OT HANIPSKEHUSI Ha IPOBOJIHUKE,
HCCIIEIOBaHKE MTOCIIE0BATEIBHOTO U NTapAJIJIEIbBHOTO COEAMHEHUH TPOBOJHUKOB):
IJIAaHUPOBATh UCCIIeI0BaHUE, COOMPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, CIETYS
MpeJI0KEHHOMY TIaHy, (PUKCUPOBAThH pe3ybTaThl MOJIYYEHHON 3aBUCUMOCTH B BH/JIE
TabIUI] ¥ TpaUKOB, JAETaTh BEIBOBI M0 PE3yJIbTaTaM UCCIEI0BaHMS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETMUUH (yIeIbHas TeIII0EMKOCTh
BEIIECTBA, CONPOTUBJICHNE MMPOBOAHNKA, PA0OTa U MOLTHOCTH JEKTPHUECKOTO TOKA):
IJIAaHUPOBATh U3MEPEHHUS, COOMPATH HIKCIIEPUMEHTAIBHYIO YCTAaHOBKY, ClIeIys
MPeIJI0KEHHOW MHCTPYKLMHU, U BBIYUCISATH 3HAUYCHHE BETUUHHBI;

co0Jr01aTh MpaBUiIa TEXHUKK O€30MaCHOCTH IpHU paboTe ¢ 1abopaToOpHbIM
o0opynoBaHUEM;

XapaKTepu30BaTh MPUHIUIIBI AEHCTBHS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOHCTB
C OIMOPOIl HAa UX ONHUCaHUs (B TOM YHUCIIE: CUCTEMA OTOIIEHUS IOMOB, TUTPOMET, [1apoBast
TypOuHa, aMIepMeTp, BOJIBTMETP, CUETUUK AIIEKTPUUECKON SJHEPTUH,

37



AIEKTPOOCBETUTEIHHBIC TIPUOOPHI, HATPEBATEIBHEIE SJICKTPOIIPHUOOPHI (IPUMEPHI),
3JIEKTPUYECKUE MPEIOXPAHUTEIH, IIEKTPOMATHUT, 3JIEKTPOABUTATENb TOCTOSIHHOTO
TOKa), UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKUX SBICHUI U HEOOXOUMbIE
¢u3nuecKkre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIC TEXHUYECKHUE YCTPOUCTBA U U3MEPHUTEIBHBIC TPUOOPHI IO CXeMaM
Y CXEMaTUYHBIM PUCYHKaM (3KUJKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTATEJIb BHYTPEHHETO CTOPAHMSI, IIEKTPOCKOII, PEOCTaT), COCTABISATH CXEMBI
3JIEKTPUYECKUX LIETEHN C MOCIIEI0BATENbHBIM U MTAPAJUIENbHBIM COEUHEHUEM DJIEMEHTOB,
paznuyas ycioBHbIe 0003HAYCHHUSI 3JIEMEHTOB AJIEKTPUUYECKUX LIETICH;

MPUBOJIUTH MPUMEPHI (HAXOAUTH HHPOPMAIUIO O MIPUMEPaX ) MPAKTHIECKOTO
UCIOJIb30BaHUs (PM3MUECKUX 3HAHUI B MOBCEAHEBHOW XKHU3HU JJIs1 O0OeCTIeUeHuUs
0€30MMacHOCTH NP OOpalIeHUH ¢ TPUOOpaMU U TEXHUUECKHUMH YCTPOIiCTBaMH,
COXPAHEHHUS 3/I0pPOBbs U COOJIIO/IEHUSI HOPM HKOJIOTUYECKOTO ITOBEJCHUS B OKpY Karolei
cpexne;

OCYILECTBIATH MOUCK UH(OpMaLuu HU3NUECKOTo cofiepanus B IHTepHeTe, Ha OCHOBE
MMEIOIIMNXCS 3HAHUM U yTEM CPAaBHEHHUSI IONIOJIHUTENIbHBIX UICTOYHUKOB BBIJCIISTh
nH(pOpMaIIHIO, KOTOpas ABJISETCS MIPOTUBOPEUUBOI HITU MOXKET ObITh HETOCTOBEPHOM;
MCIIOJIL30BATh IIPH BBITIOJTHEHUH YI€OHBIX 3aJaHU HAYYHO-TIOMYIIIPHYIO JTUTEPATYPY
(bU3MYECKOTO CoiepKaHus, CIIPaBOUHbIE MaTepUallbl, pecypchl cetu VHTepHeT, BiaaeTh
npuéMaMH KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAINH U3 OTHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

c03/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U KPAaTKUE YCTHBIE COOOIIeHHs, 00001as
MH(pOpPMAIIHIO U3 HECKOJIBKUX UCTOUHUKOB (PU3MUECKOTO COJEPKAHMS, B TOM YHUCIIE
MyOJIMYHO MPEACTABIATh PE3YAbTAThl IPOSKTHOM UITU HCCIEA0BATENbCKOM NeSTEIbHOCTH,
IIPH 5TOM IPaMOTHO MUCIOIB30BaTh N3YUYEHHBIN MOHATHITHBIN anmapaT Kypca GU3HKH,
CONPOBOXK/IATh BBICTYIJIEHUE MPE3ECHTALIUEN;

P BBITIOJIHEHUN YUY€OHBIX MPOEKTOB U UCCIIEIOBAHUM (PU3NUYECKUX TTPOIIECCOB
pacrnpenenaTb 00s3aHHOCTH B TPYIINE B COOTBETCTBUHU C MTOCTaBICHHBIMH 3a[a4aMH,
CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA IEMCTBUN U KOPPEKTUPOBATH €r0, aIEKBATHO OLICHUBATH
COOCTBEHHBII BKJIJ] B I€ATEIHHOCTh TPYIIIbI, BBICTPAUBATh KOMMYHHKATHBHOE
B3aMMO/ICIICTBHE, MIPOSBIISASL TOTOBHOCTD pa3pemaTh KOH(IUKTHI.

TEMATHYECKOE IINTAHUPOBAHME 8 KJIACC

Ne
n/
n

Pa3gen 1. TenioBble ABJIeHUSA

KoanuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
(uudpossbie)
pa3jiejioB U TeM Bcer  Konrpouabnbsl IIpakTnyeck
o0pa3oBaTe/ibHbIE
NMpOrpamMmsbl 0 e padoThbI ue padoThbl
pecypcsl

Crpoenue n bubnnorexka [JOK

1.1 CBOMCTBaA 7 https://m.edsoo.ru/7f4181
BEIIECTBA ce

1.2 Tennoskie 21 1 5 Bbub6nmoreka [JOK
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IIPOLECChI

Hroro no pazneny

Pa3znesn 2. JjiekTpryeckre U MArHUTHbIE SIBJICHUS

28

https://m.edsoo.ru/7f4181
ce

DIIEKTPUUYECKHE
3apsiibl. bubnnoreka [HOK
2.1 3apsokeHHblE TEna ~ / 1 https://m.edsoo.ru/7f4181
U UX ce
B3aMMO/ICHCTBUE
[TocTrossHHBIM bu6mmoreka [IOK
2.2 AIIEKTPHUYECKHI 20 7 https://m.edsoo.ru/7f4181
TOK ce
MarHITHbLe bubmuoreka [JOK
2.3 6 1.5 https://m.edsoo.ru/7f4181
SIBJICHHS
ce
DJIEKTPOMAarHuTH bubmorexa [IOK
2.4 P 4 https://m.edso0.ru/7f4181
ast UHAYKLUS co
Utoro no pazneny 37
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
YACOB IIO 68 14.5
ITPOI'PAMME
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INOYPOYHOE INIVTIAHUPOBAHMUE 8 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
wn Tema ypoka Beero Konrpoububsie IIpakTHueckue e — o0pa3oBaTe/bHbIE
padoThI padoThI pecypcel
OCHOBHBIE TOJI0XKEHUS
MOJIEKYJIAPHO-KMHETUYECKOM bubmuorexa [JOK
1 1
TEOPHHU U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MIOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Mogenu TBEPIAOIO, KUIKOTO U
3 ra3§06pa3H01;H0 COCTO?III{II/If/'I 1 bubnuorexa LIOK
https://m.edsoo.ru/ff0a540e
BEIIECTBA
OOBsicHeHHE CBOWCTB TBEPIOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHUI BEIlleCTBAa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KHHETHYECKOW TeOpHUHU
5 Kpucrannuueckue u amopgHsbie 1 bubnnoreka [JOK
Tena https://m.edso0.ru/ff0a5800
6 CMaunBaHuE U KaWUISIPHOCTD. 1 bubnuoreka [IOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciimpeHue u cxarue 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIiepaTypbl
8 CO CKOPOCTBIO TETUIOBOTO JIBFKECHUS 1
JaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bub6nuorexa [IOK
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M3MEHEHUs BHYTPEHHEN SHEPruu

https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK

10 Baet Tertonepean https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "IIpakTrueckoe

1 HCII0JIb30BaHUE TEIIOBBIX CBOMCTB bu6mmoreka [IOK
BEIIECTB ¥ MAaTCPUAIIOB B LIEJISAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KonunuectBo Tennotel. Y neabpHas bu6mmoreka [IOK
TEIJIOEMKOCTh https://m.edso00.ru/ff0a6976
YpaBHEHHE TEIIOBOT0 OajlaHca.

13 TSHJIOO6M€H 1 TEIIOBOE Bubnuorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGoparopHnas pabota

14 "HccnenoBanue siBJICHUS bu6mmorexa [IOK
TETI000MeHa TPH CMEITMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"

Pacuer xonu4ecTBa TEIIOTHI,

15 HE0OXO0IUMOTO JIJIsl HATPEBAHUS
TeJa U BBICISIEMOTO UM TIPU
OXJIQXKICHUH
JlaGopaTopHnas pabota

16 "OHpIe),Z[CJ'II;HI/Ie I;IHGHBHOﬁ bubmorexa HOK

| https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTHU BEIECTBA

17 DHeprus ToIMBa. Y aenbHas bubnmoreka [JOK
TEIUIOTA CTOpaHUs https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpECBaHUE BuGmorexa LIOK

18 KPUCTAJUIMYECKHUX TEJ. Y IeIbHast

TCIJIOTA IJIaBJICHUA

https://m.edsoo.ru/ff0a71d2
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19

Jlaboparopnas pabota
"OnpeneneHue yaelabHON TEMI0ThI
JIaBJeHus apaa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a72fe

20

21

22

23

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue

Kuneunue. Y aenrHas Temiora
napooOpa3oBaHUs U KOHJCHCAIIUH.
3aBUCUMOCTh TEMIIEPATypPhI
KHIICHHUS OT aTMOC(EPHOTO
JaBJICHUS

Brnaxnocts Bo3ayxa. JlaboparopHas
pabota "Onpenenenue
OTHOCUTEIBHOW BIAXKHOCTH
BO3yXa"

Pemenue 3amau Ha onpenenexnue
BJIAJXHOCTH BO3]1yXa

bubmuoreka [JOK
https://m.edsoo.ru/ff0a740c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

24

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurateneif. [TapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CrOPaHMs

25

KIIJI TenmoBoro aBUraTes.
TertoBeIe IBUTATEIN U 3aIIUTA
OKpY>Karole cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

3aKkoH COXPAHCHUA U IPCBPALICHUSA
OHEPTHH B TCINIOBBIX ITPOIECCax

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme ""TenaoBrie ABJICHUS.
N3meneHune arperaTHbIX COCTOSIHUI
BenecTna"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a83f2
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KonrponsHas pabora o Teme

28 "TeruioBble aBieHus. MzmMenenue Bubmorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BellleCTBa
29 Dnekrpusanus Ten. [[Ba pona
INEKTPUIECKUX 3aPSI0B
VYpok-uccienoBanue
30 "DyekTpu3anus TeJ HHAYKIIUEH 1
IIPU COIPUKOCHOBEHUU"
31 B3aumopeiicTBre 3apsyKeHHBIX TEII. bu6mmoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe moJie.
32 HanpsikeHHOCTD 3J1€KTpUYECKOro bubnnorexa [HOK
1oJ1st. TIpUHIUTT CYTIEePIO3HITUH https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TMOJIeH
Hocurenu snexTpudeckux 3apsoB.
33 OnemeHTapHbId 3apsa. CTpoeHue
aToMa
34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubnuoreka [IOK
COXpaHEHHS AIICKTPUUECKOT0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anau Ha npuMeHeHne bu6mmoreka [JOK
CBOMCTB DJIEKTPHUECKHX 3aps/I0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUH TOK, YCIOBUS €r0
36 cymeZI;BOBaHm. I/Ic;quHKH Bubmiorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUUYECKOTO TOKA
37 JleicTBUS 2JEKTPUUECKOTO TOKA Bubmiorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "Jleiictue

QJICKTPHUYCCKOI'O I10JIA Ha
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MIPOBOJIHUKY U IUDJIEKTPUKH"

DJIEKTPUYECKUI TOK B METaslIax,

bu6mmoreka [IOK

39 KUJIKOCTAX U ra3zax https://m.edsoo.ru/ff0a9838

40 DnexkTpuyecKas Lemnp U eé
COCTaBHbIE YaCTH
Cuna Toka. JlaboparopHnas pabota

41 "U3mepenue u peI;meILOBaEHe 0.5 bubamorexa LIOK

| https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DNEeKTPUUECKOE HATIPSKEHHE.

42 Bonsr™merp. JIaboparopnast pabota 05 bubnnorexa [JOK
"H3mepeHue u peryJupoBaHue https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

ConpoTuBieHre NPOBOJHUKA.
43 YIIGJII)I)HOG COHpOTIfI)BJICIfI/Ie bubmorexa IOK
https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopatopHnas pabora
"3aBUCUMOCTB JIEKTPUYECKOTO
44 COIIPOTHUBIICHUS HpO]?O,[[HI/IKa OT €ro 1 bubmorexa IOK
https://m.edsoo.ru/ff0aa738
JUTMHBI, TUIOIA/TN TIONEPEYHOTO
ceueHus u marepuana”
3aBHCHUMOCTb CHJIBI TOKA OT
45 HanpspkeHus. 3akoH Oma s bubamorexa IOK
https://m.edsoo.ru/ff0aad4a
y4JacTka LenH
JlaGopatopHnas pabora
"HccnengoBaHue 3aBUCUMOCTH CUJIBI Butmorexa LIOK
46 TOKa, UIYILETO Yepe3 PE3UCTOP, OT 1

COIIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEeHUs Ha pe3ucrope”

https://m.edsoo.ru/ff0aa04e
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IlocnenoBaTenbHOE B napajjicJIbHOC

47
COEIMHEHUS IPOBOIHUKOB
Jlaboparopuas padota "IIpoBepka
MpaBUJIA CIIOKEHHS HAIIPSKEHUI bubnmoreka [JOK
48
NPY TIOCIIEIOBATEILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlabopaTtopHas padora "IIpoBepka
IIpaBUJIa JJI CHJIbI TOKA IIPU bubnnorexa [JOK
49
napauieIbHOM COSIMHCHUH https://m.edsoo.ru/ff0aadle
pe3uctopon"
P
5 saconn Ova s prsmnoro Brmorer LLOK
P https://m.edsoo.ru/ff0aaf8a
COEMHEHUS IPOBOJHUKOB
Pa6
51 3J?e1(<)TT aniii?:ooif;a 3akoH Bubmiorexa LIOK
P ’ https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
J1ab 0
52 "gnogaZiEEIiz ng;;abl Y MOIIIHOCTH Brbmiorexa LIOK
bed P \ B https://m.edsoo.ru/ff0ab3e0
3JIEKTPUUECKOTO TOKA
DNEeKTpUYECKHE LIETH U
53 MOTPEOUTENH IEKTPUUECKOM bubnnoreka [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka K KOHTPOILHOM paboTe
"9 X
1o Teme "DIIEKTPHUYECKHUE 3apsiIbl BuGmiorexa [IOK
54 3apspKeHHBIC Tela U UX

B3auMozaecTBusA. [10CTOSHHBIN
NEKTPUYECKUH TOK"

https://m.edsoo.ru/ff0abd2c
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55

56

KonrponsHas pabora o Teme
"DneKTpuuecKue 3apsbl.
3apshKeHHbBIE Tella U UX
B3auMoaercTBUA. I10CTOSHHBIN
AJIEKTPUYECKUMA TOK"

ITocTostHHBIE MATHUTBI, HX
B3alMOJIECICTBUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

57

58

59

VYpok-uccnenonanue "M3yuenue
OJIEW TIOCTOSHHBIX MAarHuTOB"

MarnutHoe nojie. MaruuTHoe 1oJie
3eMJId U €ro 3HaUYEHHUE UISA KU3HU
Ha 3emiie

OnbIT OpcTena. MaroutHoe mose
AIEKTPUIECKOTO TOKa MarHuTHOE
T10JI€ KaTYIIKH C TOKOM

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac3d0

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac0ba

bubmuorexa [JOK
https://m.edsoo.ru/ff0acld?2

60

[IpuMeHeHne >IEeKTPOMArHiuTOB B
TexHuke. JJaboparopnas pabota
"N3yueHue neicTBUsI MAarHUTHOTO
T0JIs1 HA MPOBOJAHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

62

DNeKTpOABUTaTEIb TOCTOSIHHOTO
ToKa. Mcnons3oBanue
ANEKTPOABUTaTENIeH B TEXHUUECKUX
YCTPOMCTBAX M HAa TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3ydeHue
paboThI eKkTpoBUraTesns"”

OmnbrTer @apanest. 3akoH
ANEKTPOMArHUTHOW WHYKITHH.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac86c¢
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IIpaBuio Jlenna

Dnekrporereparop. Crocoos
MOJIYYCHUS DICKTPUICCKON
63 SHEPruu. DIEKTPOCTAHLUH Ha 1
BO300HOBIISIEMBIX UCTOYHHKAX
SHEPTUU

[ToaroroBka K KOHTPOJILHOM paboTe
64 1o Teme "DIIeKTPUUECKUE U 1
MarHuTHBIC sIBJICHUS"

KonTponbHas pabota mo teme

65 "DeKTpUYECKHe U MarHUTHBIE 1 bubamorexa LIOK
p” https://m.edsoo.ru/ff0ach14
SBJICHUS
o PesepBHbIil ypok. IT&?OTa c . Bu6morexa LIOK
TEeKCTaMH 110 TeMe " TerioBbie
| https://m.edsoo.ru/ff0acc5e
SIBJICHUS

P 7 . Pab
€3CPBHBIM YPOK. PadoTa ¢ bubmuoreka [JOK

67 Texkcramu 110 TeMe "[10CTOTHHBIH 1 https://m.edsoo.ru/ff0acdc6

AIEKTPUUYECKUN TOK"

PesepBHblit ypok. Pabora ¢

68 TEKCTaMH 110 TeMe "MaruuTHbIe 1
SIBJICHUSA"
OBUIEE KOJIMYECTBO YACOB I10 68 5 145
ITPOI'PAMME
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MUWHUCTEPCTBO MIPOCBENIEHUSA POCCUIICKON ®EJIEPAIIIN

MunuctepcTBo 00pa3zoBanusi CTaBponoJbLCKOro Kpas
MyHununaabHoe 001eo0pa3oBaTeibHOE YUpeKIeHne

«Cpennss odmeodpasoBarenbHas mkoaa Nel r. 3esieHokymcka CoBeTCKOro paiiona»

CTaBponoybCcKoro Kpast

MOY «COII Nel r. 3ejieHOKyMCKa»

PACCMOTPEHO
PyxoBogurens Mo
YUUTENIEH €CTECTBEHHO-

MaTeMaTUYeCKUX MPEIMETOB U
MH(OPMALIMOHHBIX TEXHOJIOTUI

COI'-TACOBAHO

3aMecTuTeNb AUPEKTOpA 110
YBP

Tansr00Ba

YTBEPXIEHO

N.o. JIUPEKTOpA

E.A.®anenn

ITpuxaz Ne 270 ot «31» aBrycra

E.A. 2024 .
bykuna
EIO. [Iporokon Ne 1 ot « 30 »
aBrycra 2024 r.
[Tporokon Ne 1 oT « »
aBrycra 2024 r.
PABOYASA ITPOI'PAMMA

(ID 3762066)

yueOHoro npeamera «Ousuka

119 9 KJIacca OCHOBHOI0 0011ero 00pa3oBaHusA

Ha 2024-2025 yuyeOHbIii 1o

CocraBureb: PxkeBckas Jinnusa Pynoasgosna,

Yuureiab
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®enepanbHas padoyasi nporpaMmma 1no yueoHomy npeamery «®@usnka» (0a30Bblii yPOBEHB)
(npeameTtHas o0aacTh «EcTecTBeHHO-HAY4YHbIE IPEAMEThI») (Jajlee COOTBETCTBEHHO —
nporpamMma o ¢pusuke, GU3NKa) BKIYAET NOSICHUTEIbHYIO 3aIIMCKY, cO/iep:KaHue 00y4eHus,
IUIAHMpYeMble pPe3yJabTaThl 0CBOCHHUS IPOrpPaMMbl 10 GU3HKe, TeMATHYeCKOe IIJIAHUPOBaHHe.

INOACHUTEJIBHASA 3AIIUCKA 9 knace

[Iporpamma 1o ¢u3uKe Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTaBJIeHA HAa OCHOBE
MOJIOKEHUA W TpeOoBaHW K pe3yiabTaraM OCBOCHHMS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3zoBarensHOM mporpaMMmel, npeacraBieHHbIx B PI'OC 00O, a takxke ¢ yuérom QenepalibHON
paboueii mporpammsl BocniuTanus U Konnenuuu mpenojaBanus ydeOHoro mpeamera «DH3UKay.
Conepxanue mnporpamMmbl Mo (HU3MKE HampaBieHO Ha (OPMHUPOBAHHE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYaIOLINXCSl M OPTaHU3aLUI0 U3y4eHHs (GU3UKH Ha IeSTeTbHOCTHONH OCHOBE.

B nporpamme mo ¢u3uke y4UTHIBAIOTCS BO3MOXKHOCTH Y4eOHOro MpeaMeTa B peaju3aluu
tpeboBanuit ®I'OC OOO K MIaHUPYEMBIM JIMYHOCTHBIM U METANpeAMETHBIM pe3yibTaTaM
oOyueHus1, a TaKKe MEKIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YU€OHBIX MPEAMETOB Ha YPOBHE
OCHOBHOro o0miero oOpa3oBanus. IIporpamma 1o (¢u3MKe ycTaHaBIMBaeT pacnpeaeieHue
yuyeOHOro Marepuana 1o TrojaMm oOydeHuss (IO KiaccaMm), MpeasiaraeT MNPUMEPHYIO
MOCIIE0BATEIHHOCTh U3yUEHUSI TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COJACPIKAHUS
1 y4€Te BO3PAaCTHBIX OCOOEHHOCTEN 00y4aroIInXCsl.

ITporpamma mo ¢usuke pazpaboTaHa ¢ IEIbI0 OKa3aHUS METOAWYECKOW ITOMOIIM YYUTEIIO B
co3nanuu paboueil mporpamMmel o ydyeOHOMY npenmMeTy. Pusnka sSBISETCS CUCTEMOOOPa3YIOIIUM
JUISL €CTECTBEHHOHAYYHbIX Y4YE€OHBIX IPEIMETOB, MOCKOJIbKY (PM3HUECKHUE 3aKOHBI JIEKAT B OCHOBE
MIPOLIECCOB U SIBIEHUI, U3ydaeMbIX XUMHUEH, Onooruen, actpoHoMueit u ¢puznyeckoit reorpaduei,
BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHUpA, MPEIOCTaBiIsgeT Haubosee scHble 00pa3iibl
NPUMEHEHHs] HAyYHOTO METOJla MO3HaHMs, TO €CTh CHoco0a IMOJIyuyeHHUs] JOCTOBEPHBIX 3HAHUU O
MHpe.

Opna U3 riaaBHBIX 3a/1a4 (U3MUECKOro 00pa3oBaHus B CTPYKType 00IIero oopa3oBaHMsi COCTOUT B
(GOpMHpPOBAaHWN €CTECTBEHHOHAYYHOH TPAMOTHOCTH M HWHTEpeca K Hayke y OOyJaromuxcs.
N3yyenne ¢usumkum Ha  0a30BOM  ypOBHE  TIpeNIojiaraeT  OBJAJCHHE  CIEIYIOUIMMHU
KOMIIECTCHTHOCTAMHU, XapPaKTCPU3YIOIINMH CCTCCTBCHHOHAYUHYIO I'PAMOTHOCTb: HAYYHO OOBICHSTH
SABJICHUA, OLCHHMBATh MW IIOHUMATh 0COOEHHOCTH HAay4YHOro HCCICOOBAaHHA, HWHTCPIPECTUPOBATH
JaHHBIE U MCIIOJIb30BaTh HAYYHBIE IOKA3aTEIbCTBA ISl IOJYYCHHUST BEIBOJOBY.

Ienu n3ydenus: GU3MKKU HAa YpPOBHE OCHOBHOIO 001Iero oopazoBaHus ompezeneHsl B Konnenuuun
npernosiaBaHus yueOHoro npenMera «®dusuka» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit
denepanuy, peaqu3yoONMX OCHOBHBIE 00Ie00pa3oBaTeNbHbIE MPOTPaMMBbl, YTBEPKIEHHON
pemenneM Kosmnermn MunucreperBa npocsemienuss Poccuiickoit ®@epepanuu (mpoTokon oT 3
nexadps 2019 r. Ne [TK48H).

[lenu w3ydenust GpU3MKU: NMPUOOpETEHUE HHTEpPeca W CTPEMJICHHS O0y4aromMXcs K HayYHOMY
M3YYEHHUIO MPHUPOABI, Pa3BUTHE MX HMHTEJUIEKTYaJdbHBIX U TBOPYECKHMX CIOCOOHOCTEH; pa3BUTHE
MIpe/ICTaBICHU 0 HAYYHOM METO/Ie TO3HAHUS U (POPMHUPOBAHUE HCCIIEA0BATEIHCKOTO OTHOIIEHUS K
OKpPYXAIOIIUM SIBICHUSM; (OPMUPOBAHHWE HAYYHOIO MHUPOBO33PEHHUsI KaK pe3yjbTaTa HU3ydeHHS
OCHOB CTPOEHHMSI MaTepuH U (yHIaMEHTAIbHBIX 3aKOHOB (M3UKH; (OPMUPOBAHUE MPEACTABICHUIN
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0 ponu (U3MKH IUISI Pa3BHTHSI JPYTUX ECTECTBEHHBIX HAayK, TEXHHKH W TEXHOJOTHH, pa3BHTHE
MPEACTABICHUN 0 BO3MOXHBIX cepax Oymymier npodeccHoHambHON NesTEIbHOCTH, CBA3AHHOM C
(U3MKOI, TOTOTOBKA K AalIbHEHIIIEMY O0OYYECHHUIO B TOM HAIIPABIICHHH.

JlocTrKeHHe ITHX IeJiel MporpaMMbl Mo (U3WKE Ha YPOBHE OCHOBHOTO 0OIIEro oOpazoBaHUs
o0OecrieunBaeTCs pPelieHueM CIEAYIONUX 3a/1ad: MPUOOPETeHHE 3HAHWUN O JUCKPETHOM CTPOSHUU
BEIIECTBA, O MEXAHUYECKHUX, TEIJIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX W KBAHTOBBIX SBJICHUSX;
MPUOOPETEeHNE YMEHHI OINUCHIBATH U OOBSACHATH (PU3UYECKHE SBICHHUS C HCIOJIb30BaHUEM
[OJYyYCHHBIX 3HAHUK; OCBOEHUE METOJOB PELICHUS MPOCTEHIIMX pacu€THBIX 3aJad ¢
HCIIOIb30BaHUEM (DH3WYECKUX MOJIeTIeH, TBOPYECKUX M MPAKTHKO-OPUEHTHPOBAHHBIX 3a]1ad;
pa3BUTHE YMEHUH HAOIIOaTh MPUPOIHBIC SBJICHUS U BBIMOJIHATh OMBITHI, JaOOpaTOpHBbIE PaOOTHI 1
AKCIICPUMEHTAJIbHBIC HCCIICIOBAHMS C HCIOJIb30BAHUEM HW3MEPHUTEIBHBIX MNPHUOOPOB; OCBOCHHE
npuéMoB paboTel ¢ HHPOpMANHMEH (DHUINUECKOTO COJEpKaHUs, BKJIOYas HHGOPMAIUIO O
COBPEMEHHBIX JOCTIKCHHMSIX (U3MKH, aHAIU3 M KPUTHYECKOE OIICHMBaHWUE WHOOpPMAIUK;
3HAKOMCTBO €O cdepamMu npodhecCHOHATBHON JeATEIbHOCTH, CBS3aHHBIMH C (HU3UKOH, H
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHHIX (DU3MUECKOI HAYKH.

Ha wu3ydyenume ¢pu3uku (0a30Bblii ypoBeHb) Ha YPOBHE OCHOBHOI0 00Iero o0pa3oBaHus
oTBoAMTCA 238 yacoB: B 7 kJiacce — 68 yacoB (2 yaca B Heaelo), B 8 kiacce — 68 yacos (2
yaca B HeJ1eJ110), B 9 kiacce — 102 yaca (3 yaca B He1eJ10).

[Ipennaraemeiii B mporpamme Mo (U3MKe MepedyeHb JTa0OpaTOpHBIX pPabOT W OMBITOB HOCHUT
pEKOMEHIaTeIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOoBeIeHNUs Ta00paTOPHBIX padOT U OIBITOB
¢ Y4€TOM MHAMBHUAYAIbHBIX OCOOCHHOCTEN 00YyYaronuxcs, CIUCKa KCIEPUMEHTANbHBIX 3a/laHuH,
MpeagaraéMbiX B paMKax OCHOBHOTO TOCYJJapCTBEHHOT'O dK3aMeHa 1o (hU3HKeE.

COJAEPKAHUE OBYYEHUA 9 KJIACC

Paznen 1. Mexanuueckue sBieHuss Mexanudeckoe npwkeHue. MatepuanbHas Touka. Cucrema
orcuéra. OTHOCUTEIBHOCT MEXaHUUECKOTO IBUKEHUSA. PaBHOMEpHOE NPSAMOJIMHENHOE ABH)KECHHUE.
HepaBHoMepHOe mnpsaAMonuHeWHoe [BrkeHHE. CpenHssi M MIHOBEHHas CKOPOCTb Tela IIpH
HEPAaBHOMEPHOM  JIBJKCHMHM. YCKOpeHHE. PaBHOYCKOPEHHOE MPAMOIUHEHHOE JBHXKCHHE.
CBobGosnnoe manenue. OmnbiTel ['anuies. PaBHOMepHOe IBMXKEHUE IO OKpyxkHOcTH. Ilepmon u
qyacToTa oOpaieHus. JInneitHas u yriosas ckopoctu. LleHTpocTpemuTensHoe yckopenue. [lepBbiit
3akoH Herorona. Bropoii 3akon HeroroHa. Tperuit 3akoH Herorona. [IpuHuum cynepno3unuu Cuil.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuMs: cujla TPEHUS CKOJIBKEHHS, CHUJa TPEHMS II0KOS,
apyrue BuIbl TpeHus. Cuia TSHKECTH M 3aKOH BCEMHMPHOIO TATOTEHHUS. Y CKOpPEHHE CBOOOIHOIO
najgeHusd. J[Bmkenue rraHer Bokpyr Comnna. IlepBasg kocmmueckas ckopocTs. HeBecomocTs u
MEepPErpy3KH.

PaBHOBecue matepuasnibHONW TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPIOTO Tena ¢
3aKpEIUIEHHON OChi0 BpameHus. MomeHT cuibl. lleHTp Tsxectn. Mmmynse Tena. M3Menenue
uMmiynbca. IMnynbc cuibl. 3aKOH COXpaHEHUsl UMITyJibca. PeakTuBHOE IBHKEeHHE. MexaHnyeckas
pabota u MOMHOCTh. PaboTa cui TSKECTH, yOpyroctd, TpeHus. CBs3b SHEPrUu U PabOTHI.
[ToreHmanpHast SHEprus Tela, MOAHATOIO HaJ IMOBEPXHOCThIO 3eMiu. [loTeHuumanbHas sHeprus
ckatoi npyxuHbl. Kunernueckas sueprusi. Teopema 0 KHHETHUECKOW YHEPrUu. 3aKOH COXpaHEHUs
MexaHuueckoi n»Heprum. J[lemoHcTpammu HaOmrogeHwe MeXaHMYEeCKOrO JIBIDKEHHS — Tela
OTHOCUTEINILHO pa3HbIX Tell oTcuéra. CpaBHEHHE yTeH U TPACKTOPUM ABUKEHUSI OJHOTO U TOTO e
TeJla OTHOCHUTENIBHO Pa3HbIX TeJl OTCU€Ta. M3MepeHue CKOpPOCTH M YCKOPEHMS INPSIMOJIMHEHHOIO
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nBkeHus. MccnenoBaHue NpU3HAKOB PAaBHOYCKOPEHHOro JBMXkKeHUsA. HabOmoneHue IBUKEHUs
TeNna 1o okpyxkHocTH. HabmoneHne MexaHUYecKuX sSBICHUH, MPOMCXOAIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHHHM OTHOCHUTENIBHO KaOuHeTa (DU3HKH.
3aBUCUMOCTh YCKOPEHHUs Tejla OT Macchl Tesa W JAeWcTByroled Ha Hero cwibel. Habmronenue
paBEHCTBA CHJI NPHU B3aUMOJACUCTBUM Tell. M3MeHeHue Beca Tena NpU YCKOPEHHOM JIBH)KCHUHU.
Ilepenaya umnynbsca npu B3aumojeicTBuu Tei. IIpeoOpa3oBanHus 3HEpruM NpuU B3aUMOAECUCTBUU
ten. CoxpaHeHME HMIyJbca IIPU HEYNpyrom B3aumojeicTBuM. COXpaHEHHE HMITyJbCa IpU
abCoNIOTHO ympyroMm B3ammojeiicTBuu. HabOmiomenue peakTuBHOTO nBIKeHUs. CoxpaHeHue
MEXaHUYECKOH »Hepruu mnpu cBoOOJHOM majeHud. COXpaHEHHE MEXaHWYECKOW SHEPruH Mpu
JBIDKEHUH Tella 1MojA AeHCTBHEeM NpykuHbl. JlabopaTopubie paboTel U onbiThl KoHCTpynpoBaHue
TpakTa JUlsi pasrOHa M JaJIbHEHIIETO0 PAaBHOMEPHOIO JBW)KCHMS IIApPUKA WIM TEJIEKKH.
Omnpenenenue CpeaHel CKOPOCTH CKOJBKEHUS OpycKa WIIM ABIDKEHHs IIapuKa MO HAKJIOHHOW
mwiockocTd. OlpeneneHue yCKOPEHUsl Tela IPU PaBHOYCKOPEHHOM [BHMYKEHUHM I10 HAKJIOHHOM
mwiockoctd. MccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JBMKEHUU O€3
HavaubHOU ckopocTH. [IpoBepka rumoTesbl: eciy Mpu PaBHOYCKOPEHHOM JIBIKECHHH 0€3 Ha4aJlbHOU
CKOPOCTH ITyTH OTHOCSTCS KaK psifi HEYETHBIX YHUCEN, TO COOTBETCTBYIOIUE TPOMEKYTKH BPEMEHU
OJIMHAKOBBI.

HccnepoBanue 3aBUCHMOCTH CHJIBI TPEHUS CKOJIBKEHHUSI OT CHJIbl HOPMAJbHOTO JIaBJICHUS.
Omnpenenenne kod(pduumenra TpeHUs ckonbxkeHus. OnpeneneHue KECTKOCTH TPYKUHBI.
Omnpenenenne paboOThl CUJIbl TPEHUS NPU PABHOMEPHOM JBM)KEHMM Tejla 110 TOPU3OHTAIbHON
noBepxHocTu. OmnpezeneHue padOThl CHIIBI YIPYTOCTH INpPU MOAbEME Ipy3a C HCIOJb30BaHUEM
HEMNOJIBUYKHOT'O U MOJABUKHOTO 010KOB. M3yueHne 3aKoHa COXpaHEHUsI SHEPTUH.

Paznen 2. Mexanudeckue Kkosebanus u BoiaHbl KonebarenbHoe paBukeHue. OCHOBHBIE
XapaKTepUCTUKH KojJeOaHW: MepuoJi, 4acToTa, aMIUIUTyAa. MareMaTHYecKUil W NpyKUHHBIN
MasTHUKH. llpeBpaieHue sHepruM mpuU KoJaeOaTeNbHOM JABMKEHHM. 3aTyXarollue KoyieOaHus.
Beinyxaennsle konebanus. Pe3onanc. Mexannueckue BosHbL. CBOICTBa MEXaHMYECKUX BOJIH.
IIpogonpHble M monepeyHble BONHBL J[IMHA BOJHBI M CKOPOCTh €€ pacHpOCTPAaHEHUS.
MexaHuuecKkre BOJIHBI B TBEPJAOM TeJ€, CEHCMUYECKUE BOJHBL. 3BYK. [ DPOMKOCTB 3ByKa M BBICOTA
tToHa. OTpakenue 3Byka. MH}pa3Byk u ynbTpasByk. [lemoncTpanuu Habmonenue konebanuil ten
MOJT IEUCTBUEM CHJIBI TSKECTU M CUJIbl yrpyroctu. HabmroneHue xonebaHuil rpy3a Ha HUTH U Ha
npyxune. HaGmtoieHre BbIHYKICHHBIX KojieOaHui U pe3oHaHca. PacnipocTpaneHue MpooiabHbIX U
MonepeyHsIX BOJIH (Ha Moxenu). HabmiojeHue 3aBUCHMMOCTH BBICOTBI 3BYKa OT YacCTOTHI
Axyctuueckuil pesonanc. Jlaboparopusie paboTel M ombIThl OmpeneneHne 4acToThl U Mepuoja
KojeOaHuil MareMaTudeckoro MasTHuka. OrmnpeneneHue 4YacTOThl W Iepuoja KojeOaHui
MPYXUHHOTO MasTHHKa VccnenoBaHre 3aBUCUMOCTH NepHoja KojieOaHWH MOJBEIIEHHOTO K HUTH
rpy3a OoT AJuHbl HUTU. MccnenoBaHue 3aBUCUMOCTH NEpHUoAa KojieOaHW MPYKUHHOTO MasiTHUKA
0T Macchl rpy3a. [IpoBepka HE3aBUCHMOCTH Neproa KojieOaHH Tpy3a, MOIBEMIEHHOTO K HUTH, OT
Maccel rpy3a. OmnbITEL, JEMOHCTPUPYIOIIME 3aBUCHMOCTh IepHUoAa KoJieOaHU NpPYKUHHOTO
MasiTHUKA OT MacChl rpy3a U KECTKOCTH NPYKUHBI. V3MepeHue yckopeHust CBOOOJHOTO MaeHUsI.

Pazgen 3. 3HeKTp0MaFHI/ITHOG MOoJIC U SBJICKTPOMArHUTHBIC BOJIHBI aﬂeKTpOMaFHI/ITHOC ITOJIC.
3JICKTpOMaTHI/ITHBIe BonHbI. CBoOMCTBa QJICKTPOMAarouTHBIX BOJIH. [Ikama QJICKTPOMATrHUTHBIX
BoiH. Mcrnonp3oBaHue QJICKTPOMATrHUTHBIX BOJIH IJIS COTOBOM CBS3H. 3J'IeKTpOMaFHI/ITHa}I npupoga
CBCTa. CKOpOCTB cBeTa. BollHOBBIE CBOMCTBA CBeTA. HCMOHCTpaI_II/II/I CaoiicTBa QJICKTPOMATrHUTHBIX
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BoiH. BomHoBBIe cBoiicTBa cBeta. JlaGopaTopHple pabOTBl W ONBITHI M3ydeHue CBOWCTB
AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIbIO MOOMIIBHOTO Tee(oHa.

Pasnen 4. CseroBbie sBienus JlydeBas Moxens cBera. Mcrounuku cseta. IlpsimonuneiiHoe
pacnpoctpanenue cBera. 3armenust Connina u Jlynsl. Otpaxkenue cBera. [1nockoe 3epkano. 3aKoH
orpaxxenus cBera. lIpenomiienue cBera. 3akoH mpenomiieHus cBeta. llomHoe BHyTpeHHee
oTpaxkeHue cBeta. Vcnosib30BaHME MOTHOTO BHYTPEHHETO OTPAKEHUSI B ONTHUYECKUX CBETOBOJAX.
Jlunza. Xox mydeid B uH3e. OnTrueckas cucrema goroanmnapara, MUKPOCKOIA U Teleckomna. [ a3
KaK ONTHYECKasi CUCTeMa. bIM30pyKocTh U JanbHO30PKOCTh. Pa3ioxkenue 0enoro cBera B CHEKTP.
Oneitel  HproToHa. CroxeHue cCHeKTpalbHbIX 1BETOB. /[lucnepcusi cBerta. JlemoHcTpauuu
[IpssmonuHeitHoe pacnipocTpaHenue cBeta. OtpaxkeHue cBeta. [lomydeHne wu300pakeHUN B
IJIOCKOM, BOTHYTOM M BBINYKJIOM 3epkanax. [Iperomienue cBera. OnTudeckuii cBeToBOI. XO0A
nydel B coOuparomed jauH3e. X0 Jydeid B pacceuBaromied iuH3e. [lonydeHue m3o0pakeHHi C
nomouipio auH3. [lpunnun neiictBus ¢otoannapara, MUKpOCKoNa U Teneckorna. Mojenb riasa.
Paznoxxenue Oemoro cBera B crekTp. llomyueHue Oenoro cBeTa MpH CIOKEHUU CBETa Pa3HBIX
1BeToB. JlabopaTopHbie pabOThI U ONBITH VccienoBaHue 3aBUCUMOCTH YTJIa OTPAXKEHHSI CBETOBOTO
nay4ya OT yria majeHusi. M3ydeHue xapakTepuCTHK M300pakeHHs IpeaMeTa B IUIOCKOM 3epKaje.
HccnenoBanne 3aBUCMMOCTH YIJla MPEOMIICHUS CBETOBOTO Jiyda OT yrja MaJieHUsl Ha TpaHulle
«BO31yX—CTeKI0». [lonydenne n3oopaxxeHui ¢ MOMOIIBIO COOUPAIOIIEH JTMH3BI.

Omnpenenenne (HOKYCHOTO PACCTOSIHHSI M ONTHYECKOW CHIIBI coOmparomied JuH3bl. OMBITH 110
pasnoxkeHuto Oenoro cBera B crekTp. ONbITBI IO BOCHPUATHIO I[BETA MPEAMETOB IPU UX
HaOJIIOICHNH Yepe3 IBETOBbIC (DUIIBTPHI.

Paznen 5. KBanTtoBsie aBienus OnbiTel Pesepdopnaa u mnanetapras Mozenb aroma. Mojenb atoma
bopa. MHcnyckanme wu mnornomieHue cBeta atoMoM. KBaHTel.  JIMHeH4aTble  CHEKTPHI.
PannoaktuBHOCTh. Anbda, Oera- W ramma-uznydeHus. CTpoeHue aToMHOro siapa. Hykionnas
MoJelb aTOMHOTO siApa. M3otomnsl. PagunoaktuBHble npeBpamienus. [lepuoa nomypacnaaa aToOMHBIX
snep. SnepHbie peakiuu. 3aKOHBI COXpPAHEHHUsS 3apsIOBOIO U MAaCCOBOTO YWCENI. DHEPTHs CBS3H
aTOMHBIX simep. CBs3b Macchl U SHeprun. Peakiuu cuHTe3a u neneHus saep. VcTouHuKy sHEprun
Conmnna u 3BE3n. Snepnas sHepreTuka. J[eMCTBUS paJUOAKTUBHBIX HW3JIYYCHHH Ha >KHUBBIC
opranusmbl. Jlemonctpanuu CHekTpbl H3iMy4deHUs W moriomeHus. CHeKTpbl pa3MYHbIX Ta30B.
Crnextp Bomopona. Habmronenue tpexoB B kamepe Buibcona. PaGoTta cuéruymka MOHU3UPYIOMIMX
M3IIydeHuil. Perucrpanus u3nydeHus NpupoIHbIX MUHEPAIOB U MMPOAYKTOB.

JIaGopatopHble paboThl U OMBITE HalnrofeHue CIUIOMIHBIX U JMHEWYAThIX CHEKTPOB HU3Iy4YEeHHUS.
HccnenoBanue TpeKOB: M3MEpEHHE PHEPTUU YacTULBI IO TOPMO3HOMY IyTH (1o (oTorpadusm).
W3mepenue painoakTUBHOTO (poHa.

[ToBTOpUTENBHO-00001IAIOIINN MOTYITH

[ToBTOpHUTENBHO-0000IIAOIINIT  MOAYAh MPETHA3HAYEH JUIA CHUCTEMAaTH3aluu W 0000IeHus
MPEIMETHOTO COJIEP’KAaHUS U OIBITA JACATEIbHOCTH, MPHOOPETEHHOTO TPU M3yYEHUH BCEro Kypca
¢bu3MKKM, a TakXke A MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHy MO (U3UKE IS
oOydaromuxcsi, BbIOpaBIIMX OJTOT Y4eOHBIA mipeameT. [lpu uU3ydeHHMM MAHHOTO MOy
peaM3yIOTC U CUCTEMATHU3UPYIOTCS BHIIBI EATEIHLHOCTH, HA OCHOBE KOTOPBIX O0OeCrednBaeTcCs
JOCTHKEHHE TPEAMETHBIX H  METalpeJIMETHBIX I[UIAHUPYEMBIX pe3ylbTaToOB  OOYYEHHS,
(dbopMupyeTCcsi eCTeCTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIETOBAHUS
SIBIIGHUW TPUPOJBI U TEXHUKHU, OBIAJCHUE YMEHUSIMH OOBSCHATh (U3NUYECKUE SIBICHUS, TTPUMEHSS
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[IOJIyYEHHbIE 3HAHUS, pelaTh 3aJa4yd, B TOM YHCIIE KAYECTBEHHBbIE W JKCIIEPUMEHTAJIBHBIE.
[IpyHOMIIANBEHO AESITENBHOCTHBIN XapaKTep JAHHOTO pa3fena pealu3yercss 3a CYET TOro, 4To
oOyuaroluecs BBIMOJIHIIOT 3aJaHusl, B KOTOPBIX UM MpeJyiaraeTcs: Ha OCHOBE MOJYyYEHHBIX 3HAHUMN
pacrmo3HaBaTh M HAay4HO OOBACHATH (PU3MYECKHE SBICHHUS B OKpYXKaloLeH MpUpoAe U
MOBCEHEBHOH JKM3HU; MCIOJIb30BATh HAYYHBIE METO/bI HCCIENOBaHUSA (DU3MUECKUX SIBICHHUH, B
TOM YHCJE Ul MPOBEPKH THIIOTE3 U MOJYYCHUS TEOPETUUECKUX BBIBOJIOB; OOBSCHATH HAay4YHBIC
OCHOBBI HanOoJiee BaKHBIX JOCTHKCHHH COBPEMEHHBIX TEXHOJOTHH, HampuMmep, MPaKTUYECKOTO
HCIIOJIb30BAaHUS Pa3IMYHBIX MCTOYHUKOB PHEPIMHM HA OCHOBE 3aKOHA MPEBpAILECHUs U COXPaHEHUS
BCEX U3BECTHBIX BUJ0B SHEPIUU

9 KVIACC

Pa3nea 8. Mexannueckue siBJIeHUsI.

Mexanuueckoe aBMkeHHe. MatepuanbHas Touka. Cuctema orcyéra. OTHOCUTENBHOCTD
MEXaHMYECKOr0 JBIKECHMS. PaBHOMepHOoe mpsaMoiuHeiiHoe nBWKeHue. HepaBHomepHOe
npsMOJUHEHOe nBWKeHue. CpenHsas M MIHOBEHHAs CKOPOCTh Tejla IIPH HEPaBHOMEPHOM
JBHKCHHH.

VYckopenue. PaBHOycKOpeHHOE TpsiMoJinHEHOe aBukeHue. CBoOomHoe majneHue. OnbIThl
lanunes.

PaBHOMepHOE nBHXKEHHME IO OKpyXHOcTU. Ilepmon m uactota obOpamieHus. JluneliHas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBeii 3axkoH Hprotona. Bropoit 3akon Herotona. Tperuit 3axkoH Herorona. Ilpuniun
CYNEPIO3ULIMU CUIIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHHs: CHJIa TPEHMSI CKOJIBKEHUS, CHJIa TPEHUS TIOKOS,
JIpYrue BUIbI TPEHUS.

Cuna TSOKECTH W 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpeHHE CBOOOJHOTO MaJeHHUS.
JiBmxenue mianer Bokpyr ConHua. [lepBas kocmudeckast ckopocTb. HeBECOMOCTB U TEperpy3KHu.

PaBHOBecue MatepuanbHOM TOuku. AGcomoTHO TBEPAOE Teno. PaBHOoBecue TBEPAOro Tena ¢
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsoxecTu.

Nmnynec Tena. M3meHenune umnyinbca. MMmysnbc cuiibl. 3aKOH COXpAaHEHHS HMITYJbCA.
PeakTuBHOE ABUKEHUE.

Mexanuueckass pabora M MOLIHOCTb. PaboTa cui TskecTu, ynpyroctd, TpeHus. CBs3b
sHepruu u padoThl. lloTeHnumanbHas sHeEprus Tenaa, MOIAHATOrO HAJ IOBEPXHOCTHIO 3EMIIH.
[ToTrennmaneHas dHeprus cxkarou npyxuHsl. Kunerndeckas sHeprus. Teopema 0 KMHETHYECKOU
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOW YHEPTUH.

Jemoncmpayuu.

1. HaGmroneHrne MEXaHUYECKOTO JIBU)KEHUS Tella OTHOCUTEIBLHO Pa3HBIX Tell OTCUETA.

2. CpaBHeHHME TyTell M TPACKTOPHUU IBMKEHHUS OJHOTO M TOTO K€ Tellda OTHOCHUTEIBHO
Pa3HBIX TEJI OTCUETA.

N3mepenne CKkopoCTH U YCKOPEHHUs NPSIMOIUHENHOTO JBHKEHHUS.

HccnenoBanne npu3HakoB paBHOYCKOPEHHOTO JIBH)KCHMUS.

Habmtoienue 1BH>keHUs Tella o OKPYKHOCTH.

HaGntoneHne MexaHMUYECKHX SIBJICHUH, NMPOUCXOMAIIMX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIB’KEHHH OTHOCUTENIbHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTH YCKOPEHHsI TeJla OT MAacChl TeJa U ICUCTBYIOIIEH Ha HETO CHUIBI.

© 0k ow
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8.
9.

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

HabGmronenue paBeHCTBa CUIT TTPH B3aUMOJICHCTBUN TEJI.

N3meHeHune Beca Tena Ipyu yCKOPEHHOM JIBUKEHUH.

Ilepenava nmmysnbca Ipu B3aMMOIEHCTBUU TEIL.

IIpeoOpa3oBaHus 3HEPrUM NP B3aUMOAECHCTBUU Tell.

CoxpaHeHue UMITyJIbCca IPU HEYIPYTOM B3aUMOAECHCTBUM.

CoxpaHeHne UMITyJIbca IPU a0COIIOTHO YIPYTOM B3aUMOAECHCTBUM.

HabumoieHne peakTHBHOTO ABUKCHHUS.

CoxpaHeHue MEXaHN4eCKOH HEPruu MpHU CBOOOIHOM IaJICHHUH.

CoxpaHeHue MEXaHU4YECKOH SHEPruM MIPU ABMKEHUHM Tella MO JeHCTBUEM NPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

©

10.

11.

KoHcTpynpoBanue Ttpakra i pa3roHa M JajbHEHIIEro paBHOMEPHOIO JBUKEHMS
[IapuKa WM TEJIEKKH.

Omnpenenenre cpeaHel CKOPOCTH CKOJBXKEHUsS Opycka WIM JBUKEHHS MIapuKa IO
HAaKJIOHHOM IUIOCKOCTH.

OmnpeneneHre YCKOpPEHMs] Tela HpPU PABHOYCKOPEHHOM JBM)KEHUHM I0 HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTU MYTH OT BPEMEHH NPU PABHOYCKOPEHHOM JIBHKEHUH 0e3
HAYalbHOM CKOPOCTH.

[TpoBepka rUMOTE3BI: €CIIM MPH PAaBHOYCKOPEHHOM JIBWKCHUU 0€3 HayallbHOW CKOPOCTH
IIyTU OTHOCSTCS KaK Psii HEUETHBIX YHUCEJ, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU
OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHHSI CKOJBXKEHHUS OT CHJIBI HOPMAallbHOTO
JTaBJICHUS.

Onpenenenne KO3PGUITUSHTA TPSHHUS CKOJBKCHHS.

Omnpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CHIBI TpPEHUS TP PABHOMEPHOM JBMKCHHHM Tela IO
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenre paboOThl CUJIBI YIPYrocTW NpU MOIBEME TIpy3a C HCIOJIb30BAHHEM
HETOJBM)KHOTO U TIOABHKHOT'O OJIOKOB.

N3ydeHne 3aK0Ha COXpaHEHUs] SHEPTUH.

Pa3zgen 9. Mexannueckune KoJge0aHUA M BOJHbBI.
Koneb6arenbHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWI: TEPHOJ, YacToTa,

aMIUIUTy/Aa. Marematudeckuii W NpYXHMHHbIM MasTHUKM. llpeBpaiieHne 5SHEpruu IpH
KoJs1e0aTeIbHOM JIBUKECHUU.

3aryxatomue KojeOaHus. BeiHykneHHbIe KoyieOaHus. Pe3onanc. MexaHWYeCKHE BOJIHBI.
CaolicTBa MEXaHMYECKUX BOJIH. [IpoaoibHBIE M TONIEpEYHBIE BOJHBI. J[JITMHA BOJIHBI U CKOPOCTh €€

pacnpocTpaHeHus. MexaHu4eckre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.
3Byk. ['poMKOCTH 3ByKa U BbICOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK u yIbTpa3ByK.
Hemoncmpayuu.

ok wnE

Habmonienue xosnebanuii Te moj 1eHCTBUEM CHIIbI TSXKECTH U CUJIbI YIIPYTOCTH.
Habmtonenue xonebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabmtoneHne BBIHYX/IEHHBIX KoJeOaHUI U pe30HaHca.

PacnipocTpanenue MpoI0IbHBIX U IMTOTIEPEYHBIX BOJIH (Ha MOJIEIN).

HabmroneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKUI pE30HAHC.
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Jlabopamopuusie pabomot u onvimel.

1. OmpeneneHue 4aCTOTHI U MIEPHOA KOJICOAHUN MATEMATHYECKOTO MasTHUKA.

2. OmpepeneHue 4acTOTHI U NIEPHOJIa KOJICOAHHI MTPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBHCHUMOCTH Iepuojia KojeOaHU MOJBEHIEHHOIO K HUTH Tpy3a OT
JUIUHBI HUTH.

4. WccrnenoBaHWe 3aBHUCHMOCTH TIEpHOAA KOJEOAHWH MPYKUHHOTO MAasSTHHKA OT MAaCChI

rpysa.
5. TIpoBepka HE3aBUCHMOCTH TIepHOa KoJeOaHUi Ipy3a, MOABEIICHHOTO K HUTH, OT MacChI

rpysa.
6. OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh MEpPHO/a KoJeOaHUH MPY>KUHHOTO MasTHHKA
OT Macchl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. VI3mepeHue yckopeHUs: CBOOOJIHOTO Ma/IeHHUS.
Pa3znen 10. Di1eKTpOMArHMTHOE 1OJI€ U JIEKTPOMATHUTHbIE BOJIHbBI.
DNEKTPOMarHUuTHOE ToJ€e. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3J€KTPOMAarHUTHBIX BOJIH.
[kana 31eKTpOMarHUTHBIX BOJIH. VcII0/Ib30BaHNE JIEKTPOMArHUTHBIX BOJIH /JIsl COTOBOM CBSI3U.
DnexTpoMarHuTHas npupoaa cBera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 31EKTPOMArHUTHBIX BOJIH.
2. BomnHOBBIE CBOHCTBa CBETA.
Jlabopamopuvie pabomul u onsimol.
1. WUsyueHue CBONCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOUIEHOTO TeledoHa.
Pasznea 11. CBeroBbIe iBJICHHUS.
JlyueBasgs mopnenb cBera. Mcrounuwku cBera. [IpsmosiMHENHHOE pacnpoCTpaHEHHE CBETA.
3armenus Connua u JIynsl. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpa)keHHUs CBETa.
IIpenomiienne cBera. 3akoH npenomiieHus: cBera. [loiHOE BHyTpeHHEEe OTpa)KE€HHME CBETA.
Hcnonp30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOAX.
Jlunza. Xon nydet B nuH3e. OnTudeckas cuctema (poroamnmnapara, MUKPOCKOTIA U TEJIECKOIIA.
I'na3 kak ontuyeckas cucreMa. biM3opykocTh U JabHO30PKOCTb.
Paznoxenue Genoro csera B crekTp. OnbiTel HptoToHa. Cllo)kKeHHE CIEKTPaIbHBIX IIBETOB.
Jucnepcus cera.
Jemoncmpayuu.
[IpsamonnHEHOE pacIpOCTpaHEHHE CBETA.
OtpaxeHnue cBera.
ITonmyyenue n300pa>keHUi B INIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKajiax.
[Ipenomienne cpera.
OnTHYecKuil CBETOBO/I.
Xon nydeit B cobuparoreit TuH3e.
XoJ 1y4ei B pacCeuBaroLlen JTUH3E.
[Tonydenne n300pakeHUii ¢ TOMOIIbIO JINH3.
. Ilpunnun pevictBug doToamnmnapara, MUKPOCKOIa U TEJIECKOIA.
10. Mopens rna3a.
11. Pa3noxenue 6enoro cBeTa B CIEKT.
12. TTony4yenne 6en0ro cBeTa NMpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomol u onsimol.
1. HccnenoBaHue 3aBUCUMOCTH yTila OTPaKEHHUSI CBETOBOIO JIyda OT YIJla MaCHHS.

CoNORrWDdE
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2. H3ydeHue xapakTepHUCTHK H300paKCHUS IPEIMETA B INIOCKOM 3epKaJle.

w

HccnenoBanue 3aBUCMMOCTH yria MPEIOMIIEHHMsS] CBETOBOTO JIyda OT yIyla MaJeHUs Ha
I'PaHULE «BO3TyX—CTEKIIO».
[Tonyuenne n300paskeHHI ¢ IMOMOIIBIO COOMPAIOIICH JTUH3HI.
Omnpenenenre (OKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIbI COOMPAIOLIEH TNH3HI.
OMnBITH IO PA3NIOKEHHUIO OETIOTO CBETA B CHEKTP.
OnbITHl MO BOCHPUATHIO LBETAa NPEAMETOB NPU UX HAONIONEHHHM Yepe3 IIBETOBBIC
(bUITBTPHI.

Pa3nen 12. KBanToBbIe IBJICHHUS.

OmnbiTel Pesepdopna u minanerapnas mozens aroma. Mogens atoma bopa. Mcnyckanue u
IIOTJIOIICHHUE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

No ok

PagnoaktuBHOCTh. Anbga, Oeta- u ramma-usnydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyxnonnass wmopgens atoMmHoro sapa. M3ortombl. PammoakTtuBHble mnpeBpamieHus. I[lepuon
10JIypacnaia aTOMHBIX sIJIEP.

SnepHble peakuuu. 3aKOHbI COXpPaHEHHS 3apsJ0BOIO M MAacCOBOIO YHCEN. DHEprus CBS3U
aToMHBIX sifep. CBsi3p Macchl U SHepruu. Peakiuu cunresa u aeneHus siaep. VICTOUHUKH SHEPTrUn
CouHiia 1 38E31.

SnepHas sHepreruka. JleiicTBUs palMOAKTUBHBIX U3TyYEHUI HA KUBbIE OPraHU3MBI.

Jemoncmpayuu.

CriexTpbl H3ITy4eHHS U TIOTJIOIICHHSL.

CrieKTphl pa3HyYHbIX T'a30B.

CrekTtp Bomopoaa.

Habmronenue TpexoB B kamepe Buibcona.

Pabora cuérurka HOHU3UPYIOIUX U3TYyICHUH.

Perucrpanus usnydeHus IpUPOTHBIX MUHEPAIOB U MIPOJIYKTOB.

ﬂaﬁopamopnbte padomout u onvimol.

1. HabGmoneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYYECHHUS.

2. HWccnemoBaHue TPEKOB: HM3MEPEHHE DJHEPTHHM YACTUIBI 110 TOPMO3HOMY TyTH (T10

¢dororpadusam).

3. H3mepeHue paaroakTUBHOTO (OHA.

IToBTOpHTE/ILHO-000011IAK0IIIUI MOLYJIb.

[ToBTOpHUTENBHO-0000IIAOIINIT MOIY/b TIPEIHA3HAYEH NJIsi CUCTEMATHU3aIluu U 000O0IIeHUs
MPEIMETHOTO COZAEP)KaHUS U ONbITa JAEATEIBHOCTH, IPUOOPETEHHOIO MPU M3YUYEHUH BCEro Kypca
¢u3uKy, a TaKKe U MOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHY O (u3MKe A
oOyuaromuxcsi, BHIOPaBIINX 3TOT y4EOHBIN MPEIMET.

[Tpy M3ydeHUN DaHHOTO MOJIYJS PEANTHU3YIOTCS M CHCTEMAaTU3UPYIOTCS BUJBI IEATEIEHOCTH,
Ha OCHOBE KOTOPBIX 00ECIIeUMBAETCs JOCTH)KEHUE MPEAMETHBIX M METAPEIMETHBIX TUIAHUPYEMBIX
pe3yabTaToB 0OyueHHs, (OPMHPYETCS €CTEeCTBEHHOHAy4yHas I'PAaMOTHOCTh: OCBOEHHE HAy4YHBIX
METOZIOB HCCIICNOBAaHMS SIBJICHUW TIPUPOABI W TEXHHUKH, OBJIAJCHUE YMEHHSIMH OOBSICHATH
dbuznveckne SBICHUS, IPUMEHSS MTOJTyYeHHbIE 3HAHUS, PEIIaTh 3a7a9H, B TOM YHCIIE KAaYeCTBEHHBIC
U DKCTIEPUMEHTAJIbHBIE.

[TpuHIMNHMATBHO AEATENbHOCTHBIA XapakTep JaHHOTO pasjenia pealu3yercs 3a C4€T TOro,
YTO 00yUaroIUecs BRIMOIHSIOT 33/1aHNS, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IOJIYYEHHbIX 3HAaHUU PACIlO3HABAaTh U HAYYHO OOBACHATH (PM3UYECKUE SIBICHUS B
OKpY>KaroIlel pupojie U MOBCEIHEBHON KHU3HH;

ok wnE
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HCIIOJIB30BaTh HAy4YHBIC MCETOJbI HCCIICAOBAHUS (I)I/I3I/I‘ICCKI/IX SIBJ'IGHI/II\/'I, B TOM 4YHCIIC I
MPOBCPKU TUIIOTE3 U MOJTYUCHUSA TCOPECTHUICCKUX BBIBOAOB;
OOBICHATH HAay4YHBIC OCHOBBLI HanOojee BaKHBIX JOCTIKCHHI COBPCMCHHBIX TGXHOHOFHﬁ,
HAIpuMeEp, MPaKTUYCCKOro MCIIOJb30BAHUA PA3JIMYHBIX MCTOYHHUKOB JHEPrUuM Ha OCHOBC 3aKOHA
IMpEeBpalIiCHUA 1 COXpaHCHU BCEX U3BCCTHBIX BUJIOB OHCPTHHU.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOT'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUA

N3yuenne (u3MKM Ha ypOBHE OCHOBHOTO 0OILIero oOpa3oBaHMs HANPABICHO Ha JOCTH)KEHUE
JIMYHOCTHBIX, MCTAITPCAMETHBIX U NPCIMCTHBIX 06pa30BaTCJIBHbIX PE3YyIbTATOB.

JIMUHOCTHBLIE PE3VJIBTATBI B pesynbrare uzyueHust Gpu3uku Ha ypOBHE OCHOBHOI'O OOILEro
obpa3zoBanus y oOyuaromierocsi OyayT c(OpPMHPOBAHBI CIEAYIOLIME JIMYHOCTHBIE PE3YNIbTaThl B
yacTu: 1) NaTpUOTHYECKOTO BOCHUTAHUSA: HPOSBIEHUE HHTEpPEca K HUCTOPUM U COBPEMEHHOMY
COCTOSIHUIO POCCUHMCKOM (pU3HuecKoil HayKy; IEHHOCTHOE OTHOUIEHUE K JOCTHKEHUAM POCCUMCKUX
y4EHbIX-(DU3UKOB; 2) TPakJaHCKOIO M JTyXOBHO-HPABCTBEHHOI'O BOCIMTAHMs: TOTOBHOCTh K
aKTUBHOMY YYacTHIO B 00CY>KJI€HUU OOILIECTBEHHO-3HAYUMBIX U 3THUYECKHUX MPOOJIEM, CBSI3aHHBIX C
MIPaKTUYECKUM NPUMEHEHUEM JIOCTH)KEHUN (DU3MKHU; OCO3HAHHE BaXXHOCTU MOPAIbHO-3TUYECKUX
MIPUHLIMIIOB B JESTEIBHOCTH YYEHOIO; 3) 3CTETUUECKOIO BOCIUTAHUS: BOCHPHUITHE 3CTETUUYECKUX
KayecTB (pU3MUECKON HAYKH: €€ TApMOHUYHOTO TIOCTPOCHHUS, CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;
4) LEHHOCTHM HAy4YHOTO IIO3HAHMS: OCO3HAHME ILIEHHOCTH (PU3WYECKOH HAyKH Kak MOIIHOTO
MHCTPYMEHTA II03HAHMS MMPA, OCHOBBI Pa3BUTUS TEXHOJOTHM, BaXHEHIIEH COCTaBIAIOIIECH
KYJIbTYpPbl; pa3BUTHE Hay4YHOH J1F0003HATEIBHOCTH, HHTEPECA K HCCIIEA0BATEIbCKON AEATEIbHOCTH;
5)bopMupoBaHusl KyJAbTYphl 340POBbsI M AMOLMOHAJIBHOTO OJIaronoyydus: OCO3HAHUE IIEHHOCTH
Oe3omacHOro oOpaza KHM3HHM B COBPEMEHHOM TEXHOJOTMYECKOM MHPE, BaXKHOCTH IpaBUII
0e30MacHOTO IMOBEACHHUA Ha TPAaHCIOpPTE, HA JOporax, C JJIEKTPUYECKMM U TEIUIOBBIM
00Opy/OBaHHEM B JOMAIHUX YCIOBHSX; C(HOPMUPOBAHHOCTh HaBbIKa pediexcuu, NpU3HaHUE
CBOETO IMpaBa Ha OWIMOKY M TaKOro e IpaBa y IPYroro yeioBeka; 6) TpyAOBOTO BOCHUTAHUS:
aKTUBHOE y4yacTH€ B pELIEHHH IMpaKTHMYeCKHX 3ajady (B paMKax CeMbH, 00pa3oBaTelbHOI
OpraHu3alK, TOPOAA, Kpasi) TEXHOJIOIMYECKON U COLIMAIbHON HANPaBIEHHOCTH, TPEOYIOIIUX B TOM
yuciae U (U3NYECKUX 3HAHWUN; MHTEpeC K MPAKTUYECKOMY M3YYEHHIO NMpO(deccHii, CBA3aHHBIX C
¢bu3uKoii;

7) PKOJOTUYECKOTO BOCIIUTAHUS: OPUEHTAIMSI HA TTPUMEHEHNE (PU3UYECKUX 3HAHUN IS PeIIeHUs
3a7a4 B 00JIACTH OKPY’KAIOIIEH CpeNbl, TJIAaHUPOBAHUS IOCTYIIKOB M OIIEHKH WX BO3MOJKHBIX
MOCJIEICTBUIM JIJIT OKPY’KAIOMICH Cpeabl; OCO3HAHWE TJIOOAIBHOTO XapakTepa HJKOJIOTHYECKUX
nmpobjieM W TyTed HMX pemeHHs; 8) aganTalud K H3MEHSIOMMMCS YCIOBHUSM COIMATBHON H
MIPUPOTHOM CpeJibl: TOTPEOHOCTH BO B3aMMOICHCTBUH MIPH BHIMIOJTHEHUU UCCIICIOBAHUIA U TIPOEKTOB
(bU3UYECKOI HAMPABICHHOCTH, OTKPBITOCTh OMBITY ¥ 3HAHUSIM JIPYTUX; TIOBBIIIEHUE YPOBHS CBOEH
KOMITIETCHTHOCTH Yepe3 MPAKTUUYECKYIO IEATEIBbHOCTh; MOTPEOHOCTh B (OPMHUPOBAHUM HOBBIX
3HaHUH, B TOM Yucie (HOPMYyTUpOBATh WJEH, MOHSATHS, THUMOTE3bl O (U3MYECKUX OOBEKTaX M
SIBJICHUSIX; OCO3HAHUE Ne(PUIIMTOB COOCTBEHHBIX 3HAHWUN M KOMIIETEHTHOCTEH B 00OjacTu (pu3ukw;
IUTAHUPOBAaHUE CBOETO PA3BUTUS B NPUOOPETEHHHM HOBBIX (DM3MUECKUX 3HAHUU; CTPEMIICHUE
aHAJIM3UPOBATh M BBIABISATH B3aMMOCBS3M MPUPOIBI, OOIIECTBA U SKOHOMHKH, B TOM YHCIE C
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UCIIOJIb30BaHWEM (U3NYECKUX 3HAHUN; OLIEHKa CBOMX JEWCTBUH ¢ y4y€TOM BIMSHHUS Ha
OKPY’KaIOIIYIO CPEy, BOBMOKHBIX TJI00AIbHBIX MOCIEACTBHIA.

METAIIPEJIMETHBIE PE3VJIbTATBI B pe3ynpTate OCBOCHHS MporpamMmbl MO (PU3MKE Ha
YPOBHE OCHOBHOTO o0mero oOpa3zoBanus Yy oOydatomierocs OyayT chopMupoBaHbI
METanpeIMETHbIE PEe3yJbTaThl, BKIIOYAIOIIAE IIO3HABATENIbHBIE YHHMBEpCAJIbHBbIC y4eOHBIC
JeiCcTBUS, KOMMYHUKATHBHBIE YHUBEPCAbHBIC yUeOHbIEC NEHCTBUSA, PETYISITUBHBIC YHUBEPCATbHBIC
yueOHbie neiictBus. [lo3HaBarenbHble yHHBEpcalbHbIe yueOHbIe NeiicTBus ba3oBble normueckue
JCWCTBUS: BBIABIATH W XapaKTEPH30BaTh CYIIECTBEHHBIE NPU3HAKH OOBEKTOB (SABICHHIA);
YCTAQHaBIMBATh CYIIECTBEHHBIH NPU3HAK KJIacCU(UKALMU, OCHOBaHUS JUIsl 0000LIeHus U
CPaBHEHMSI; BBIABIISITH 3aKOHOMEPHOCTH U IIPOTHBOPEUMS B paCCMAaTPUBAEMBIX (aKTaX, JAHHBIX U
HaOJIOACHUAX, OTHOCAIIUXCA K (PU3NYECKUM SIBJICHUSAM; BBISABIIATh IPUUUHHO-CIICACTBEHHBIE CBS3U
IpU H3y4eHUM (U3UYECKUX SIBIEHUM M IPOLIECCOB, JeIaTh BBIBOABI C MHCIOJIb30BaHHEM
JNEeTyKTUBHBIX M HWHAYKTHBHBIX YMO3AaK/IIOUEHHWH, BBIJBUIaTh THMIOTE3bl O B3aUMOCBSA3AX
(Gu3MYeCKUX BEIMYUH; CAMOCTOSATENIHO BBIOMpPATh CIIOCO0 perieHust yueOHo! (pu3nueckoi 3a1a4uu
(cpaBHEHHE HECKOJBbKUX BAPHAHTOB pEIICHUs, BBIOOpP HauboJee MOAXOIAIIEI0 € YYETOM
CaMOCTOSITENIbHO BBIICTIEHHBIX KpUuTepueB). ba3oBble nccienoBaTesibckue AeUCTBUS: UCIIOJIb30BaTh
BOMNPOCHI KaK HCCIIEAOBATENIbCKUN HMHCTPYMEHT II03HAHUs; IPOBOAUTH [0 CaMOCTOSTEIbHO
COCTABJICHHOMY IUIAHY OIIBIT, HECJIOKHBIM (PU3UUECKUI SKCHEPUMEHT, HEOOJIbIIOE UCCIIeI0BaHUE
(GU3NYECKOTO SIBJIICHUS; OILEHUBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh HH(OPMAIHIO,
MIOJIYUEHHYI0 B XOJ€ HCCIIEIOBaHUS WM HKCIEPUMEHTA; CaMOCTOSITENbHO (POPMYIHPOBATh
0000IIeHUsT ¥ BBIBOJBI IO pe3yiabTaTaM MpPOBEAEHHOTO HAOIIOACHUS, OMNBITA, HCCIIEIOBAHUS;
MIPOTHO3UPOBATh BO3MOXKHOE JalIbHEHIIee pa3BUTHE (PU3UIECKUX MPOLECCOB, a TAK)KE BBIIBUTATH
MPEIIOI0KEeHNUs 00 MX Pa3BUTUM B HOBBIX YCIOBHSIX M KOHTEKcTax. Pabora ¢ mHbopmanmei:
MPUMEHSTH Pa3IMYHbIE METOABI, HHCTPYMEHTBI U 3aIPOCHI MPH IMOMCKE B 0TOOpe MHPOPMALIUU W
JAHHBIX ¢  y4€TOM  TIpeIOKEHHOW  y4ueOHOW  (u3MYecKOW  3amadyd;  aHAIM3UPOBATh,
CUCTEMATU3UpPOBaTh W  HHTEPNPETHPOBaTH HWH(GOPMALMIO pa3IUYHbIX BUAOB U  (QopMm
MIPE/ICTaBICHMSI; CAMOCTOSITENIbHO BHIOMpATh ONTUMAIbHYIO0 (JOpMY Ipe/ICTaBIeHHs] HHOpMaAUU U
WUTIOCTPUPOBATH pelIaeMble 3a/1aull HECIOXKHBIMHM CXEMaMH, AMarpaMMaMiy, MHOU rpapuKkoil u ux
koMOuHamsiMi. KoMMyHMKaTUBHBIE YHHBEpCaJIbHbIE ydyeOHbIE IEHCTBHUS: B X0J€ OOCYKICHHS
y4eOHOro MaTepualsia, pe3yjbTaToB Ja0OpaTOPHBIX PAadOT M MPOEKTOB 33/]aBaTh BOIPOCHl IO
CylIecTBY 0OCYyK7AaeMol TeMmbl M BBICKAa3bIBaTh WJIEM, HAIIEJICHHbIE Ha peLICHHE 33Jaud U
noJiiep>kaHue OJaroenaTeIbHOCTH OOILIEHHS; COMOCTaBIATh CBOM CYXACHUS C CYKICHUAMHU
JAPYTUX YYaCTHUKOB AMajiora, oOHapykHMBaTh pa3iMyde M CXOJACTBO MO3MLMH; BBIPAXKaTh CBOIO
TOYKY 3pEHHS B YCTHBIX M NHMCbMEHHBIX TEKCTaX; MyOJIMYHO MpPEACTaBIATh pPe3yIbTaThl
BBINOJIHEHHOTO (DU3UYECKOTO ONbITa (IKCHEPUMEHTA, MCCIEJOBaHUs, IMPOEKTa). MOHHUMAaTh U
UCIOJIb30BATh MPEUMYILECTBA KOMAH/IHOW U MHIAUBHUYyaIbHON pabOThHI MPHU PELICHUH KOHKPETHOH
¢u3nveckoil mpoOeMbl; IPUHUMATD €I COBMECTHOH J1eATeNbHOCTH, OPraHU30BbIBATh €U CTBUS
no e€ JOCTIKEHHIO: pPacHpeAessaTh PpOJH, OOCYXIaTh INPOLECCHl U pPe3ylbTaThl COBMECTHON
paboTbl, 0000IIaTh MHEHHMS HECKOJBKUX JIO/IEH; BBIMOJHATH CBOIO YacThb palboThI, JOCTHUTas
KAaueCTBEHHOI'0 pe3ysbTaTa 10 CBOEMY HAIIPaBJICHHUIO U KOOPAUHHUPYS CBOM JAECUCTBUS C APYTUMHU
YJleHaMHd KOMaHJbl; OILIEHHWBAaTh KAaueCTBO CBOEro BKJaJja B OOMIMHA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYITUPOBAHHBIM YUaCTHUKAMHU B3aUMOJICHCTBHSI.

PerynstuBHble yHUBepcanbHble yueOHbIe aeiicTBus CamoopraHu3alusi: BBIABIATH MPOOJEeMbl B
KU3HEHHBIX M Yy4eOHBIX CHUTyaUusiX, TpeOyooIuX JUIs pemeHus (QU3NYEeCKUX 3HAHUH;
OpUEHTHPOBATLCS B Pa3INYHBIX MOAXOJAaX MPUHATHS pPEIeHUN (MHAMBUAYAIbHOE, NPUHATHE
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pellieHrs B Tpynme, MNPUHSATHE PEHIeHWH TPYIIoii); CaMOCTOSTENIbHO COCTAaBISTh AJITOPUTM
pemieHus GuU3MYECKON 3alayd WM IUJIaHa HUCCIIEJOBaHMS C YYETOM HMMEIOUIMXCS DPECYpCOB H
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATh IpeAjiaraeéMble BapUaHThl PEIICHUMN; JeNaTh
BBIOODP U OpaTh OTBETCTBEHHOCTH 3a pemieHne. CaMOKOHTPOJIb, SMOLIMOHAIBHBIN UHTEJUIEKT: 1aBaTh
aJIeKBaTHYIO OIIGHKY CHUTyalldd M TNpeiarath IUlaH e€ W3MEHEHUs; OOBACHATh MPUYNHBI
JTOCTIDKEHUS (HE JIOCTHKCHHUSI) pe3yJIbTaTOB JAEATEIbHOCTH, JaBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY; BHOCUTh KOPPEKTHBBI B JEATEIBHOCTH (B TOM YHCJIE B XOJ BBINOJHEHHS (U3UIECKOTO
WCCIICIOBAaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENHCTB, H3MEHMBIIUXCS CHTYallUH,
YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIUX TPYIHOCTEH; OLIEHHBATh COOTBETCTBHE pPE3yJibTaTa LEIH U
YCJIOBUSM. CTaBUThH ce0si HA MECTO JPYroro 4yelioBeKa B XOJ€ CIOpa WIHM JUCKYCCHH Ha HAYYHYIO
TEMY, IOHUMAaTb MOTUBBI, HAMEPEHHUS U JIOTUKY JPYroro. Mpu3HaBaTh CBOE IIPaBO Ha OMIMOKY IpU
pemeHnH (PU3UYECKHX 33124 WK B YTBEP)KICHUAX HA HAYYHBIE TEMBI H TAKOE e MPaBO JAPYroro.

HNPEIMETHBIE PE3YJIbTATHI
K xoniy oOyuenus B 9 kjacce nmpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh

Cc(OPMHPOBAHHOCTh Yy OOYYArOMIMXCS YMEHHA: HCIIOIB30BaTh TIOHSATHS: CHCTEMa OTCYETa,
MaTepuagbHas TOYKa, TPAEKTOPHS, OTHOCUTEIIBHOCTb MEXaHMUYECKOIo JIBHXKEHUS, nedopManus
(ynpyras, 1acTuueckas), TpeHHe, HIEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTD U NEPErpy3KH,
LEHTP TsKECTH, a0OCOIIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOrO Tella, PaBHOBECHE,
MeXaHUYeCKHe KoJIeOaHUsl W BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK, HJIEKTPOMArHUTHBIC BOJIHBI,
IIKaJIa 3JIeKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U AAJIbHO30PKOCTb, CIIEKTPhI UCITYCKaHUs U
noryioeHus, ainbpa, O6era- M raMMa-u3IydeHUs, U30TONbl, SACpHas SHEPreTHKa; pas3inyarb
ABJICHUs. (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE JBM)KEHUE, PaBHOYCKOPEHHOE
NpsIMOJIMHEIHOE JIBUXKEHHE, CBOOOJHOE MajieHHue TeJl, PaBHOMEPHOE ABIM)KEHHE IO OKPYKHOCTH,
B3aMMOJICHICTBHE TeJ, pPEAaKTUBHOE JIBWXKEHME, KojebaTeIbHOe [JBM)KEHHE (3aTyXalolue U
BBIHY)KJICHHbIE KOJIeOaHMsI), pE30HAHC, BOJIHOBOE JIBWXKEHHME, OTpaX€HHE 3BYKa, MPSIMOJIMHEIHOe
pacnpoCTpaHEHUE, OTPaXKCHHE M IPEJIOMIICHHUE CBETa, IOJIHOE BHYTPEHHEE OTPaKEHUE CBETA,
pasnoxeHue Oeloro cBera B CIHEKTP U CIOKEHHE CHEKTPalbHBIX IIBETOB, TUCIIEPCHS CBeTa,
€CTECTBEHHAsl paIl0OAKTUBHOCTb, BOZHUKHOBEHNE JIMHEHYATOrO CIIEKTPa U3JIy4EHHs) 110 OMUCAHMIO
UX XapaKTEePHBIX CBOICTB M Ha OCHOBE OIBITOB, AEMOHCTPUPYIOLUUX JaHHOE (PU3NYECKOE SBICHUE;
pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (U3MUECKUX SBICHUN B OKpYXarolleM MHUpe (B TOM 4uCIe
¢u3nueckue SBJICHUS B NMPHUPOJAE: MPUIMBBI U OTIUBBI, ABMKEHHE IUIaHeT COIIHEYHOW CHCTEMBI,
PEaKTUBHOE JIBUKEHUE >KHUBBIX OPraHM3MOB, BOCIPUSATHE 3BYKOB KHUBOTHBIMH, 3€MIIETPSICEHUE,
ceificMMuecKue BOJIHBI, IIyHaMH, 3XO0, I[BE€Ta T€Jl, ONTUYECKHUE SBJICHUS B MPHUPOJE, OMOIOrHYecKOoe
NeiicTBHEe BUAMMOIO, YIbTPA(QHOJIETOBOIO W PEHTTEHOBCKOTO H3JIyYE€HHUH, €CTECTBEHHBIN
paaMoOaKTUBHBIN (POH, KOCMUYECKHE JIy4d, PaAHOAKTUBHOE H3IY4Y€HHE HPHUPOJHBIX MHUHEPAJIOB,
JeiCTBHE paJMOAKTUBHBIX M3IYy4eHUH Ha OpraHU3M YeJjoBeKa), NpU D3TOM IEpPEeBOJIUTH
MPAKTUYECKYIO 3aJauy B Y4eOHYIO, BBIIENSTh CYIIECTBEHHBbIE CBOMICTBa (IIPU3HAKU) (PU3NUECKUX
SIBJIGHUH; OMUCHIBAaTh U3YUYEHHbIE CBOWCTBA TeNl U (PU3WYECKHUE SIBICHUS, HCIONb3Yd (hU3NUECKHe
BEJIMYUHBI (CpPElHsAss U MTHOBEHHas CKOpPOCTh Tejla IPU HEPAaBHOMEPHOM JBH)KEHUHU, YCKOPEHHE,
nepeMelleHne, IMyTh, YIII0Bas CKOPOCTh, CUJIa TPEHUS, CUJIa YIPYTOCTH, CUIIA TSIKECTH, YCKOPEHHE
CBOOOJHOIO TNaJeHUsi, BeC Tela, HUMIYJIbC Tela, HUMIIYJIbC CHJIBI, MeXaHH4eckas pabora H
MOIIHOCTb, TOTEHIMAJIbHAS YHEPIHsl TeJa, MOAHATOrO HaJ MOBEPXHOCTBIO 3€MJIH, MOTEHIMATIbHAS
JHEPrUsl CXKATOW IPYKUHBI, KHHETUYECKAs DHEPIUsl, IMOJHAs MEXaHWUYEeCKas SHEprus, Nepuoj u
YyacToTa KojeOaHHi, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETA, OKa3aTesb
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IIPEJIOMIIEHUS CPeAbl), IPU ONMHUCAHUM MPABUIBHO TPAKTOBATH (PU3UYECKUH CMBICI HUCIOIb3yEMBIX
BEIMYMH, 0003HAYEHUS MU €IUHHILBI (PU3MUYECKUX BEIUYMH, HAXOAUTh (HOPMYJbI, CBA3BIBAIOIINE
JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHM BEJIMYMHAMH, CTPOUTh TIpauKH H3y4EHHBIX
3aBUCUMOCTEHN (u3mveckux BenuunH, DenepanpHas padodas nporpamma | dusmka. 7-9 kiacchel
(6a3oBbIil ypoBeHB) 27 XapaKTepuU30BaTh CBOWCTBA TeJ, (DM3MYECKHE SIBICHUS M MPOIECCHI,
UCIOJIb3YSl 3aKOH COXPAHEHHUS SHEPIHM, 3aKOH BCEMHUPHOI'O TATOTEHUS, NPUHLUI CYNEPIO3ULIUU
CWJI, NPUHLMII OTHOCHUTENbHOCTH ['amwiies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCa,
3aKOHBI OTPAXXEHUS U NPEIOMIIEHHS CBETA, 3aKOHBI COXPAHEHMS 3apsiIOBOTO U MACCOBOIO YHCEN
IIPU AAEPHBIX PEAKLUsAX, IPU STOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3alUCBIBATh €TO
MaTeMaTHYeCKOe BBIPAKEHHE; OOBICHATh (PU3NYECKHE MPOLIECCH U CBOMCTBA TEJ, B TOM YHCJE U B
KOHTEKCTE€ CHUTyallUd MPAaKTUKO OPUEHTHUPOBAHHOIO  XapakTepa: BbBIABIATb I[PUYUHHO-
CIICZICTBEHHBIC CBSI3M, CTPOUTH OOBACHEHHE M3 2—3 JIOTMYECKUX WIaroB C OMOpoil Ha 2-3
M3YYEHHBIX CBOWCTBA (PM3NYECKUX SBICHUHU, (PU3NYECKUX 3aKOHOB WIJIM 3aKOHOMEPHOCTEH; pelIaTh
pacuéTHbple 3agaud (OmuparolMecs Ha cUcTeMy U3 2-3 ypaBHEHMi), MCIONb3ys 3aKOHbI U
(bopmyIbl, cBsI3pIBatONINE (PU3HUECKUE BETMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 33]1a4l 3aITUCHIBATh
KpaTKoe YCJOBHE, BBIABIATh HEJOCTAIOIIME WM HW30BITOYHBIC [aHHBIC, BBHIOMpATh 3aKOHBl U
¢bopMysbl, HEOOXOIUMBIEC Ui pElIeHHs], NMPOBOAUTH Pacy€Tbl U OLIEHUBATh PEATUCTHUYHOCTh
MOJyYEeHHOTO 3Ha4yeHUs (QU3UUECKOM BEIWYMHBI, paclo3HaBaTh MPOOIEMbl, KOTOpPbIE MOXHO
peluTh MpPU HNOMOINM (PU3MUECKUX METOOB, MCIOJb3Ys OMNMCAHUE HCCIIEAOBAHUS, BbIIEIAThH
IIPOBEPAEMOE NPEINOI0KEHNE, OLEHUBATh MPABWIBHOCTh IOPs/KA MPOBEAECHUS HCCIEI0BAHUS,
JieN1aTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3y/bTaThl HAOMIOAEHUN U ONBITOB; MPOBOJUTH OMBITHI 11O
HaOMIOACHUIO (U3UYECKUX SBICHUN MM (U3NYECKUX CBOMCTB Ten (M3ydeHHE BTOPOIO 3aKOHA
HeroToHa, 3aK0Ha COXpaHEHUs! YHEPTUH, 3aBUCUMOCTb I€PHOAA KojeOaHHi MPYKMHHOTO MasgsTHUKA
OT Macchl Ipy3a U KECTKOCTU MPYKMHbI M HE3aBUCHUMOCTb OT aMIUIMTYIbl MajblX KoJeOaHUH,
NpSIMOJIMHEIHOE paclpOCTpaHEHHUE CBETA, pa3jioKeHUE OEeoro CBETa B CIEKTP, U3yUEHHE CBOWCTB
M300pakKeHUsI B TUIOCKOM 3€pKaje M CBOMCTB HM300pa)K€HUs MpeaMeTa B COOMparoled JUH3E,
HaOJIIO/IEHNE CIUIOIIHBIX M JIMHEHYaThIX CHEKTPOB M3IYUYEHHs): CaMOCTOSITENbHO COOMpaTh
YCTAaHOBKY M3 HM30BITOYHOTO Habopa 0O0OpyAOBaHUS, OMUCHIBATH XOJ OIMbBITAa M €ro pe3yJbTaThl,
(GbopMyIIMpoBaTh BBIBOBL; IPOBOJUTH IPU HEOOXOIMMOCTH CEPUIO MPSAMBIX U3MEPEHUH, OIpenesis
CpeHee 3HAueHHEe Uu3MepseMoil BenuuuHbl ((OKYCHOE pacCTOSHHUE COOMparollell JIUH3bI),
00OCHOBBIBaTh BBHIOOP criocoba n3MepeHus (M3MEPUTENILHOTO MPHUO0pPa); MPOBOIUTE UCCIIEI0BAaHUE
3aBUCHUMOCTEH (PM3NYECKUX BEIMYUH C UCHOJIb30BAaHUEM MPSAMBIX MU3MEPEHUN (3aBUCHMOCTb MYTH
OT BPEMEHM IpPU PABHOYCKOPEHHOM JBM)KEHHU O€3 HadaJbHOM CKOPOCTH, Mepuoja KojeOaHuiu
MaTeMaTHYeCKOro MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH yIjla OTPaKEHUS CBETa OT YIJa
MaJeHMsl U yrila NpejoMJICHUs] OT yrja MaJeHus): IJIaHUpPOBaTh HUCCIEI0BAaHUE, CAMOCTOSTEIILHO
coOupaTh yCTaHOBKY, GUKCHPOBATH PE3YJbTAThI MOJYyUEHHOM 3aBUCUMOCTH (PU3NUECKHUX BEIUYUH B
Bujie Ta0aMIl ¥ rpaduKoB, JeiaTh BHIBOJBI IO pe3yiabTaTaM Hccienoanus; denepanbhas pabouas
nporpamma | ®@usuka. 7-9 knaccel (6a30Bblii ypoBeHb) 28 MPOBOAUTH KOCBEHHbIE H3MEPEHHUS
(¢u3n4YecKUX BEIHUYUH (CPEAHss CKOPOCTh M YCKOPEHHE Tejla MpPU PABHOYCKOPEHHOM JIBUXKEHMUH,
YCKOpeHHe CBOOOJHOrO MaJeHHs], JKECTKOCTh MPYKUHBI, KOI(PQOUIMEHT TPEHUS CKOJIBXKECHUS,
MeXaHu4eckas paboTa M MOIIHOCTb, YacTOTa M IMEpUoja KoleOaHWH MaTeMaTHYecKoro u
NPY)KUHHOTO MAasITHUKOB, ONTHYECKass CuiIa COOUpArolmied JMH3bI, pPaJUOAKTUBHBIA (OH):
IUTAHUPOBATh U3MEPEHUs, COOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY M BBINOJIHATH HW3MEPEHUS,
clenys TpPEUIOKEHHOW MHCTPYKIMM, BBIYUCIATH 3HAYEHHE BEIMUYMHBI M AHAIU3UPOBATh
MOJTyYeHHbIE Pe3yJabTaThl ¢ Y4ETOM 3aJaHHOM MOTPEIIHOCTH H3MEPEeHUH; coONoaaTh MpaBHiia
TEXHUKU O€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM OOOPYAOBAaHMEM; pPa3IU4YaTh OCHOBHBIE
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NPU3HAKY H3YYEHHBIX (PU3MYECKMX MOJENei: MaTepualibHas TOYKa, abCOJIOTHO TBEPIOE TEIO,
TOUYEYHBIM MCTOYHMK CBETa, JIyd4, TOHKAs JIMH3a, IUIaHETapHas MOJIENIb aTOMa, HYKJIOHHAs MOJIEIb
aTOMHOI'O $/ipa; XapaKTepU30BaTh NPUHLMIIBI JEHCTBUS HM3YYEHHBIX HPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OIIOPOH HA UX OMMCAHUS (B TOM YHCIIE: CHUAOMETP, NaTUUKU MTOJIOKEHUSI, pACCTOSIHUS
U YCKOpEHHs, paKeTa, 3XOJOT, OYKM, TIEpPHCKON, (oToanmapar, ONTHYECKHE CBETOBOJHI,
CIIEKTPOCKOI, TO3UMETp, KaMepa BuibcoHa), HCIonb3yst 3HaHUS O CBOMCTBAX (PU3MUYECKUX SBICHUI
u HCO6XOI[I/IMLIC (1)I/I3I/I‘IGCKI/I€ 3aKOHOMCPHOCTH, HCIIOJb30BATh CXCMbl U CXCMATUYHBLIC PUCYHKU
M3YYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB U TEXHOJOTUYECKHUX IMPOIECCOB
IPU PEeUIeHUN y4eOHO-TIPAKTUYECKHUX 3a/1a4, ONTUYECKUE CXEMBI JJISl IIOCTPOCHUSI N300paKeHUN B
IUIOCKOM 3epKajie W COOWparoliel JIMH3E, MPUBOIUTH MPUMEPHl (HAXOAUTH HHQPOPMAIHIO O
MpUMEpax) MPAKTUYECKOTO HCIONb30BaHUS (DU3NYECKUX 3HAHUN B TOBCETHEBHOW JXU3HU IS
obecrieyeHrs: 0€30MaCHOCTH NpU OOpalIeHWHd ¢ HpubopamMH M TEXHUYECKHMMHU YCTPOMCTBaMH,
COXpaHEHHsI 37I0POBbsI U COOJIIOZICHUSI HOPM AKOJIOTMYECKOrO IOBEICHMS B OKpPYXKaroLIeH cpene;
OCYIIECTBIISTh MOUCK HH(pOpMamwu (U3HYECKOro colepkaHus B VHTepHETe, CaMOCTOSTEIBHO
dbopMyIpys TOWCKOBBIM 3ampoc, HAXOAWTh IyTH OIPEACICHUS JOCTOBEPHOCTH TOTYICHHON
uHpOpMalUU HA OCHOBE UMEIOIUXCS 3HAHUN U JOMOJHUTEIbHBIX UCTOYHUKOB; MCII0JIb30BaTh MPU
BBINOJIHEHUHM Y4Y€OHBIX 33JaHUN HAay4YHO-NOMYJSPHYIO JUTEpaTypy (QHU3UUECKOro COJEpKaHUS,
CIpaBOYHBIE MaTEepPHaJIbl, PECypchl ceTH MIHTepHeT, BafeTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHusl HH(GOpPMALUKA U3 OJHOW 3HAKOBOM CHCTEMBI B JPYIYIO; CO3[aBaTh COOCTBEHHbIE
IUCbMEHHBIE U YCTHBbIE COOOLIEHMS Ha OCHOBE HMH(OpPMAIMM M3 HECKOIBKHUX HCTOYHHUKOB
¢u3nyeckoro - cojepKaHus, NYOJMYHO  OPEACTAaBIATH  pe3yJabTaTbl  IPOEKTHOH  Wiu
HCCIIEI0BATENILCKON JEATENbHOCTH, NP 3TOM I'PAMOTHO MCIIOJIb30BaTh M3YYEHHBIH MOHATUHHBIN
annapar M3y4aeMoro pasjena (pU3MKM M COINPOBOXJATh BBICTYIICHME INpEe3eHTalueil ¢ yd4éTom
0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne Tema OO0y4Jaemblii HAYIUTCS

OOyuaemblii TOTY4UT
BO3MO)KHOCTh HAYYHUTbHCS
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MexaHuuecKue
SIBJICHHS

- 3aKOHBI
B3aMMOICHCTBUSI
W IBMKCHUS TeJl
- MexaHndueckue
KoeOaHus U
BOJIHBI. 3BYK

- pacmo3HaBaTh MEXaHWYECKHE SBICHHUS U
OOBSCHAT, HAa OCHOBE WMEIONIUXCS 3HAHUU
OCHOBHBIC CBOWCTBA WJIM YCIOBHS IPOTEKAHUS
ATHX SIBIICHUH: PAaBHOMEPHOE W HEPABHOMEPHOE
JBI)KCHUE, PABHOMEPHOE M PAaBHOYCKOPEHHOE
NPSIMOJIMHEHHOE ~ JBMDKCHHE, OTHOCHTEIHHOCTH
MEXaHUYECKOTO JBIDKEHHS, CBOOOIHOE TMaJCHUE
T€J, PaBHOMEPHOE JBUXKCHHE IO OKPYKHOCTH,
B3aMMOJICHCTBHE TEJ, PEaKTHBHOE JBIIKCHHE,
KoyiebaTenbHOe JBM)KEHUE, PE30HAHC, BOJIHOBOE
JIBIDKEHUE (3BYK);

- ONHCHIBaTh H3y4YCHHBIC CBOWCTBA TEI U
MEXaHUYECKUE SIBIICHUS, WCIONB3Ys (PU3MUECKUE
BEJIMYMHBI: TyTh, TMEPEMEIICHHE, CKOPOCTh,
YCKOpEHHUe, Meproj oOpaleHus, Macca Teja, CUiia
(cunma TSOKECTH, CHJa YIPYTOCTH, CHJIA TPCHHS),
UMITYJIbC Tela, KUHETHYECKAs SHEPrHus,
MOTCHIMATbHAS JHEPTHs, MEXaHHW4YecKas pabora,
CHJIa TpPEHHS, aMIUIMTyJa, MEpPUOJ W 4YacToTa
Kosie0aHWl, JJIMHA BOJHBI M CKOPOCTh €€
pacrpoCTpaHCHHS, TPH OINUCAHUU IPABHIBHO
TPaKTOBAaTh (U3UYECKUH CMBICIT HCIIOJIb3yEeMbIX
BEJIMYMH, UX 0003HAUCHHSI ¥ CIUHUIIBI U3MEPCHUS,
HAaXOOUTh (OPMYJIBI, CBS3BIBAIOIIUE JIAHHYIO
(GU3NYECKYI0 BEJIMYUHY C JPYTUMH BEIMYMHAMM,
BBIYUCIIATH 3HAYCHUE (PU3HUECKON BEIIMIMHBL;

- aHaJTM3UpOBaTh CBOMCTBA TeN, MEXaHUYECKUE
SIBIICHUSI W TIPOIIECCHI, HCIOJB3ys (DHU3UUECKHe

3aKOHBI: 3aKOH COXPAaHEHMS DJHEPruM, 3aKOH
BCEMUPHOIO TATOTEHUS, MPUHIMI CYNEPHO3UIUU
cun, I, II wm III 3akonel HrIOTOHA, 3aKOH
COXpAaHEHUs] UMITYJbCa, 3aKOH; TpPH  3TOM

pa3nnyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA M
€ro MaTeMaTU4ECKOEe BBIPAKECHUE;

- pasinyaTb OCHOBHBIE IIPU3HAKU HW3YYCHHBIX
¢busznyeckux Mojened: MarepualibHas — TOYKa,
HMHEepLUalbHas CUCTEMA OTCUETA;

- pemarb 3aJa4d, UCTONb3ysd (PU3NYECKUE 3aKOHBI
(3aKOH COXpAaHEHUsl JHEPrUH, 3aKOH BCEMHUPHOIO
TArOTeHUs, NpuHUMI cynepnosuunu cwi, I, 1T u 111
3aKkOHbl HBIOTOHA, 3aKOH COXpaHEHUs UMIIYJIbCA,
3akoH ['yka, 3axon Ilackans, 3akoH Apxumena) u
(bopMyIbl, CBsA3bIBarOIIME (PU3HUECKUE BEITMYMHBI
(myTh, CKOPOCTb, YCKOpEHHE, Macca Teja, CHa,
UMITYJIbC Tena, KMHETUYECKas JHEPIHUs,
MOTEHLIMAJbHAs JHEPrus, MeXaHuyeckas padora,
CHJIa TPEHUS CKOJBXEHHUS, KOI(D(DUIUEHT TPEHHUS,
aMIUIMTY/a, TIEPUOJ U YacToTa KojeOaHuM, JUIMHA
BOJIHBI M CKOpPOCTb €€ pAaclpOCTpaHEHMsI): Ha
OCHOBE AaHAIM3a YCIOBHMS 3alayd  3alMChIBAaTh

- HCTOJIb30BATh 3HAHMS O
MEXaHUYECKUX SBICHUAX
B IIOBCEZIHEBHOM XKU3HU
1151 00ecTieYeHus
0e301acHOCTH IIpU
oOpartieHuu ¢
npudopamMu u
TEXHUYECKHUMHU
YCTpPOMCTBAMH, TS
COXpaHEeHHUS 3[J0POBbS U
cOOJTI0ICHHS] HOPM
9KOJIOTMUYECKOTO
IIOBEJICHUS B
OKpY>Karollen cpelie;
IPUBOAUTH MPUMEPHI
MPAaKTUYECKOTO
HCIIOJIb30BaHUS
¢bu3nvecKux 3HaAHUH O
MEXaHUYECKUX SBJICHUAX
U QU3UYECKUX 3aKOHAX;
IpUMEpPbI
HCIOJIb30BaHUs
BO300HOBIISIEMbIX
MCTOYHHUKOB YHEPTUH;
HKOJIOTUUECKUX
IIOCJIEICTBUU
UCCIIEI0BaHUS
KOCMHUYECKOI0
IIPOCTPAHCTB;

- pa3IM4aTh TPAHUILIBI
PUMEHUMOCTH
(bu3NYECKUX 3aKOHOB,
MOHUMAaTh BCeoOIIHiA
XapakTep
byHIaMeHTaJIbHBIX
3aKOHOB (3aKOH
COXpaHEHHMS
MEXaHWYECKON DHEPTUH,
3aKOH COXPaHEHUs
UMITYJIbCA, 3aKOH
BCEMHPHOTO TATOTEHUS)
Y OTPaHUYEHHOCTh
MCTIOJIb30BAaHUS YACTHBIX
3aKOHOB;

- HAXO/IUTh aJIeKBAaTHYIO
MIPEAJIOKEHHOM 3a7aue
¢bu3nvecKyo Mojieb,
paszpemath npodiemy
KaK Ha OCHOBE
HMEIOIUNXCSA 3HAaHUU 10
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KpaTKOe  YCJIOBHE,  BBIACHATH  (U3HUYECKUE
BEJIMYMHBI, 3aKOHBI U OPMYJIbI, HEOOXOAUMBIE IS
€€ pELICHHUs, MPOBOAUTH pPACUETHl M OLICHUBATH
peaTbHOCTh TOJTYYEHHOTO 3HAa4YeHHs (u3nyecKoi
BEJINYUHBI.

MEXAHHKE C
HCITOJIb30BaHUEM
MaTeMaTH4YECKOro
amnmnapara, Tak ¥ npu
IOMOII METOIOB
OIICHKH.
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DJIeKTPOMArHMT-
HbIe SIBJICHUSA
ONEeKTPOMarHuTH
o€ moJie

- pacmno3HaBaTh >JEKTPOMArHUTHBIE SIBICHUS U
OOBSCHAT, HAa OCHOBE WMEIONIUXCS 3HAHUU
OCHOBHBIE CBOMCTBAa WJIM YCIIOBUS MPOTEKaHUSA
OTUX  SBJICHWA:  B3aUMOJCHCTBHE  MAarHUTOB,
ANIEKTPOMArHUTHAA WHIYKIUS, NEHCTBUE
MarHuTHOTO TOJISI Ha MPOBOAHUK C TOKOM U Ha
JBIJKYIIYIOCS 3apsSOKEHHYKO 4YacTULy, JEeUCTBHE
AIIEKTPUYECKOTO TMOJs Ha 3apsKEHHYIO YacTHILY,
AJIEKTPOMArHUTHBIE  BOJHBL,  MPSMOJIMHEIHOE
pacmpocTpaHeHue CBeTa, OTpaXKeHUE u
MIPEJIOMJIEHUE CBETA, AUCIIEPCHSI CBETA.

- OINUChIBaTh HU3Y4YEHHBIE CBOWCTBA Tel U
ANIEKTPOMATrHUTHBIE SBJICHMUS, UCIIONIb3YsI
busnueckue BEJINYUHBI: CKOPOCTb
AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U YaCTOTA
CBETa; TIpU OINHCAaHUM BEPHO  TPAKTOBATH
(bu3MYECKUN CMBICT HCIIOJIb3YEMBIX BEJIUYUH, UX
0003HaUYECHHUS] W EIUHUIIBI M3MEPEHUs; HAXOJUTh
(bopMyIibl, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEIIMYUHY C IPYTUMU BEIIMUYNHAMU.

- aHAJIM3UPOBATh CBOICTBA Ted,
AJIEKTPOMATrHUTHBIE  SIBIGHUS W TPOIECCHI,
UCTIONB3YS (PU3UYECKHe 3aKOHBI: 3aKOH OTPa’KEeHUs
CBETa, 3aKOH TPEJIOMJICHUS CBETa; MpPU ITOM
pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
€ro MaTeMaTUYECKOEe BBIPAKECHHE.
- MIPUBOJUTH MIpUMEPBI
HCIIOJIb30BaHUs buznyecKkux
ANEKTPOMATHUTHBIX SIBJICHUSIX

- pemiath 3aJa4M, UCIONb3Ys (PU3UUECKHE 3aKOHBI
(3aKOH OTpaXeHHsI CBETa, 3aKOH MPETOMIICHUS
cBera) U (GOPMYJIBI, CBs3BIBAIONIUE (PU3NUECKHE
BEJIMYMHBI (CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH,
JUTMHA BOJIHBI M YAaCTOTa CBETA: HA OCHOBE aHaIU3a
YCIOBHS 3aJaud 3alHiChiBaThb KPaTKOE YCJIOBHE,
BBIZICNIATh (PU3MYECKHE BEJIMYMHBI, 3aKOHBI W
dbopMynbl, HEOOXOAMMBIE [UIsI €€ pelleHus,
MPOBOJIUTH PACyYeThl M OIICHUBATh PEATHHOCTD
MOJTY4EHHOTO 3HaUYeHUsI (PU3UUECKOM BETUIHHBI.

MIPAKTUYECKOTO
3HAHUH 0

- HCIOJIb30BaTh 3HAHUS
00 3JeKTPOMarHUTHBIX
SBJICHUSX B
[MOBCEHEBHOW KU3HU
It o0eceueHus
0e30macHOCTH IpU
oOparieHuu ¢
npubopamu u
TEXHUYECKUMU
YCTPOMCTBAMMU, IJISI
COXPaHEHUS 3JI0POBBS U
COOJIIOICHUSI HOPM
HKOJIOTMYECKOTO
MOBE/ICHUS B
OKpY’Karollel cpene;
MIPUBOJIUTH TIPUMEPHI
BIIUSIHUS
AJIEKTPOMArHUTHBIX
M3ITy4YeHUH Ha KUBbIE
OpPTaHU3MBIL;

- pa3nuy4aTh rPaHUIBI
MPUMEHHUMOCTH
(bu3MUYECKUX 3aKOHOB,
MMOHUMATh BCEOOIIIHIA
Xapaktep
(byHIIaMEHTaTBHBIX
3aKOHOB H
OTPaHHYEHHOCTH
MCIOJIb30BAaHUS YaCTHBIX
3aKOHOB;

- HCIIOJIb30BaTh MIPUEMBI
MOCTPOEHHUS (PU3HUECKUX
MoOJEJeH, IOUCKa U
(bopMyIUPOBKHU
JI0Ka3aTeNbCTB
BBIBUHYTBIX THITOTE3 U
TEOPETUYECKHUX BHIBOJIOB
Ha OCHOBE SMITUPUICCKH
YCTaHOBJICHHBIX (DAKTOB;
- HaXOJIUTh aJICKBaTHYIO
MIpeIJIOKEHHOM 3a/1a4e
(UBUYECKYIO MOJIETTh,
pazpemiats Ipoodiemy
KaK Ha OCHOBE
UMEIOIIUXCS 3HAHUN 00
AJIEKTPOMArHATHBIX
SIBIICHUSX C
HCIIOJIb30BaHUEM
MaTeMaTHYeCKOTo
ammapara, Tak u pu
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IIOMOILIK METOIOB

OLCHKU.
KBanrtoBble - paciio3sHaBaTb KBAHTOBLIC ABJICHHUA U OOBSICHATH | - UCIIOJIB30BATh
ABJICHUA Ha OCHOBC HMCHOIIUXCA 3HAHUU OCHOBHBIC IMMOJIYYCHHBIC 3HAHUS B

- Ctpoenue aroma
1 aTOMHOTO sifipa

CBOMCTBA WJIH YCIOBUS MPOTEKAHUS ITUX SBJICHUMN:
€CTECTBEHHAs U UCKYCCTBEHHAs pPaJuOaKTUBHOCTb,
-, PB- w®  y-U3IydeHUs, BO3HUKHOBEHUE
JIMHENYATOr0 CIEKTpa U3JIy4YEHUs aToMa;

- OIKUCHIBATh M3YYECHHBIC KBAaHTOBBIE SBIICHUS,
UCTONB3ys (PU3MUYECKHEe BEIUYMHBL: MacCOBOE
YHUCIIO, 3apsAJ0BO€ YHCIO, IEPUOJ MOJIypacnana,
9Heprus (OTOHOB; MPU ONHCAHUU IPABUIBHO
TpakToBaTh (PU3UYECKUN CMBICI MCIOIb3YyEMbIX
BEJIMYMH, UX 0003HAYCHUS U €IUHUIIBI U3MEPEHUS;
HaXOUTh (OpPMYJbl, CBS3BIBAIOLIUE JIAHHYIO
(u3HUECKyI0 BEIMYMHY C APYTMMH BEIMYHHAMH,
BBIUMCIIATH 3HAaU€HHE (PU3NUECKOI BETMUMHBL;

- AHAJIU3UPOBATh KBAHTOBBIC SIBJICHUS, UCIIOIB3YS

q)HSI/I‘IeCKI/Ie 3aKOHBI n IMOCTYJIAaThI: 3aKOH
COXpPaHCHUMA OHEPIruu, 3aKOH COXpPAaHCHUA
SJICKTPHUYCCKOTO 3apsaa, 3aKOH COXpPaHCHHUA

MacCOBOI'O YHCJIA, 3aKOHOMEPHOCTH WU3JIy4YEHUS U
MOTJIOUIEHUS] CBETa aTOMOM, IPH 3TOM pa3inyarh
CIIOBECHYI0  (OPMYIHPOBKY 3aKOHa U  €ro
MaTeMaTUYeCKOE BhIPAKEHUE;

- pasznuuaTh OCHOBHBIE MPHU3HAKH IUIAHETAPHON
MOJICJIN aTOMa, HYKJIOHHOM MOJIENH aTOMHOIO

MHOBCEIHEBHON XU3HU
npu 0OpaIeHNH C
npudopamu u
TEXHUYECKUMHU
YCTPONUCTBAMH (CUETUHK
MOHU3HPYIOUIUX YaCTHILL,
JIO3UMETP), ISt
COXPAHEHHUs 3/I0POBBS U
COOJIOICHUSI HOPM
IKOJIOTHYECKOTO
MOBE/ICHUS B
OKpY>Karollen cpelie;

- COOTHOCHUTb SHEPTHUIO
CBSI3M aTOMHBIX SIJIEP C
ne(heKTOM MaccChI;

- IPUBOJUTH IPUMEPDI
BIIMSTHHS PaTMOAKTUBHBIX
M3JIy4eHUH Ha )KUBBIC
OpraHHU3MbI; TIOHUMATh
MPUHIUI JEHCTBUSA
JIO3UMETPA U pa3inyarhb
YCIIOBUS €TO
MCIIOJIb30BaHUS;
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Sapa;
- NPUBOJUTH NPUMEPHI NPOSBICHUSA B IPUPOJE U
[IPAKTUYECKOr0 UCIOJIb30BaHUS PAJIUOAKTUBHOCTH,

- MIOHUMATh
IKOJIOTHYECKUE
poOJIEeMBlI,

u FCOHCHTqueCKOﬁ CUCTCMaMHU MHpa

AJIEPHBIX u TEPMOSIEPHBIX peakuuii, | BOSHUKAIOIIUE IIPU
CIEKTPAJILHOTO aHAJIN3a. MCIIOJIb30BaHUU aTOMHBIX
JJIEKTPOCTAHLINM, U ITyTH
peleH st TUX IpodIieM,
IIEPCIEKTUBBI
UCIOJIb30BaHUs
YIIPABIISIEMOTO
TEPMOSAIEPHOTIO CUHTE3A.
4 | DaeMeHThI - yka3piBaTb Ha3BaHus 1UiaHeT COJHEYHOH | - yKa3bIBaTh OOIIUE
ACTPOHOMHUHM CUCTEMBI;  Pa3iMyaThb  OCHOBHBIE  IIPU3HAKU | CBOMCTBA U OTJIMYMS
- Ctpoenue u CYTOYHOTO BpPAalICHUs 3BE3THOTO HeOa, TBMIKEHUS | TUIAHET 36MHOM IPYIIIIBI
IBOJIIOLIMS JIynsl, ConHIla ¥ NJIaHET OTHOCUTEINIBHO 3BE31L; U IUTAHET-TUTaHTOB;
Bcenennon - IOHUMATbh Pa3INuUs MEX1Y IeIMOLUEHTpUYECKO | Manbix Tea CoJHeYHON

CHCTEMbI U OOJIBIINX
TUTAHET; TOJIb30BATHCS
KapToii 3Be3HOr0 Heba
MpU HAOJIIOICHHSIX
3BE3JHOTO HeOa;

- pa3IM4aTh OCHOBHEIE
XapaKTepUCTUKH 3BE3/1
(pa3mep, 1BeET,
Temmeparypa)
COOTHOCHTB IIBET 3BE3IbI
C €€ TEMIIEPaTypOH;

- pa3Iu4aTh TUMIOTE3HI O
MIPOUCXOXKACHUU
ConHEeYHOW CHUCTEMBI.

TemaTn4eckoe IVIAHUPOBAHHUE C YKAa3aHUEM KOJHYECTBA YaCoB,

OTBOAMMBIX HA OCBOCHHUE Ka)KJIOﬁ TEMbI

Ne

Ha3zBanue TeMbl KoauuectBo | KoanuecTBo
OTBOIUMBIX
4acoB padot

KOHTPOJIbHBIX | J1a00paTOPHBIX

KoauuecTBo

padort

66




1 3aKOHBI B3aMMOJIEHCTBUSL U 34 3 2
JBUKCHHUSI TETT
2 Mexanuueckue KojiebaHus 1 BOJIHBI. 16 1 1
3ByK
3 DIEeKTPOMArHUTHOE T0JIe 26 1 2
4 CtpoeHue aTomMa ¥ aTOMHOTO sI7Ipa 19 1 3
5 Crtpoenue u 3Bosronus Beenennoit 7 1 -
UTOro 102 7 8
-
KanennapHo-temaTnyeckoe njaHUPOBaHHE,
€ YKa3aHHeM KO0JIMYecTBA YacOB, OTBOAUMBIX HA OCBOEHHUE KAMK/I0H TeMbl
Ne | Jla HaumenoBanust pa3ienoB/TeMbl YpOKOB Kl Monyns /3
n/m | Ta 0
b
u
q
B
0
q
a
c
0
B
3aKoHbI B3aMMO/IeiiCTBUA U IBHKEHUS TeJl
34
[ITxonpHBIA §1 c4-
MarepuanpHas Touka. CucTemMa oTyeTa.
e Beoansiit uncrpykrax no Th YpoK 9,32 /I THHK, ABT.
A pYyK ) PeimkeBuy,Ne 1,4
IIxonBHEIH §2,3¢.10-15,
22 [lepemenienue. OnpeneneHne KOOPIUHATHI YPOK P.Ne7,9; ynp.1 ¢.9
JIBIDKYIIIETOCS Tea. [Tpodopuen
TaIus
3/3 [TepemenieHre MPU MPSIMOJTHHEHHOM HIkoMpHBIH §4,c.16-
PaBHOYCKOPEHHOM JIBHKEHUU. YpOK 20,ynp.3,c.15
[IxonbHBIN §5,¢.21-
0K 25,ynp.4,P.Nel3,16
4/4 ['paduueckoe npeacTaBiIeHNUE ABUKCHHUS. P YIP-%, ’
[Ipodopuen
TaIus
[Tpodopuen [MoBToputs 81-
Pemenne 3amau no teme «I'paduueckoe
5/5 ! padp Tanus 5,c4-

MMpEaACTaBJICHHUC IBUKCHUA»

25,ynp.5,P.Nel4,15
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HIxoabpHEIN

§6,.26-28,

6/6 PaBHOyCKOpEeHHOE IBH)KEHHE. Y CKOPEHHUE. yPOK PNe20,23
N [IxonbHBIN [ToBTOpUTH 85-
CkopocThb MPSMOIUHEIHOTO
717 PaBHOYCKOPEHHOTO JBIKEHUs. ['paduk YPOK 6,c.21-28,
' [Tpodopuen | P.Ne26,ymp.6(2,3)
CKOPOCTH.
Tarus
[lepemenieHue rnpyu paBHOYCKOPEHHOM HHKobHbIi 37,¢.29-
8/8 BI/II))KCH;HI/I pup yerop YPOK 32ymp.7(1,2),
8 ' P.Ne64,69,70
IIxonpHbIH Yauts §8,¢.32-
Pewmenue 3anay no reme «PaBHOYCKOpEHHOE YpOK 34,nosTOpHTS S6-
9/9 BMGHHG»H yerop Tc. 21-32,ymp.8,
A P.Ne71,72,80,m0r
OTOBHUT. K JI.p.Nel
JlabopaTopnasi padora Ne 1 «MccnenoBanue Hikobuiii | - Tostoputs 85-8,
10/ N YPOK P.Ne81,82
10 PaBHOYCKOPEHHOTO JBM)KEHUS 0€3 HaualbHOU Mpodopuen
CKOPOCTH»
Tanus
konsHbiit | [ToBTOp. hopmyssl
YPOK 3a Kypc 8 kjacca
11/
11 Bxoanasi KOHTpoJIbHas1 padoTa Pa6ora c
POIUTENAM
u
12/ OTHOCUTENBHOCTD JBHXKEeHUA. IHEepInaabHble HIxoapHEBIN 89, 10c.35-
12 cucreMbl otyeta. [lepBriif 3akon HeroToHa. YPOK 44,ynp.9 c.40
13/ Bropoii 3akon HetoToHa. Tpernii 3akoH IHkombmpiit 311,12 c.45-
YPOK 54,ynp.11(1,2)
13 HerotoHna.
ynp.12(3)
Ikonbubiii | IloBrop. §10-12
14/ Pewenue 3anau Ha 3akoHbl HeroTOHA YPOK c.41-54,
14 CHICHHE Sa7aT Ha 3aK0 fOTOHa. Tporopuen | P.Nel12,118,141,1
Taus 44
HIxonbHBINH [ToBTop. §2-12
15\ KonTposbnas padora Ne2 no reme YpOK c.10-54
15 «IIpssMoIMHEHHOE PAaBHOYCKOPEHHOE Pa6ora c
nBUKeHHe. 3akoHbl HbloTOHAY. POIUTENAM
u
. HIkoMpHBIH 813-14 c.55-
AHann3 KOHTPOJIbHOUN pabOThl U KOPPEKIIHS oK 62 viio.13. 14 1105
16\ VV]I. CBob6oanoe naaeHue. [[BmkeHue Tena, yp YTIP- 12, 1%, TION
Pa6ora c otT. K 1.p.Ne2
16 OpOIIIEHHOTO BEPTUKAILHO BBEPX. ST
HesecomocTs. poa He
[Hxonbubiit | IToTop. §13, ¢.55-
17/ JlabopaTopnasi paGora Ne 2 «M3mepenue YPOK 59, P.Ne190,193
17 YCKOpEHUs1 CBOOOHOTO TaICHUSD [Tpodopuen
TaIus
18/ Pemenue 3amau mo reme «CBOOOHOE MMaICHHE. LHK;IJ)I(I;II:LM HOBTgps' 5§_13’14
18 VYckopeHue cBOOOIHOTO MaICHUS Mpodopuen | 62.P Nel81,194
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TaLus

[IKoIbHBIN §15 ¢.63-65,
19/ 3akoH BceMupHOro TAroTeHus YPOK yp-13
19 p ' [Tpodopuen
Tanus
[IxobHBIH IToBTop. 813-
20/ Pemenue 3agau no reme «3aKOH BCEMHPHOTO YPOK 15,c.63-
20 TATOTCHUS» [Tpodopuen 65,P.Ne241,242
TaIus
IIxonpHbIH §16,c. 66-
21/ YckopeHnue cBOOOIHOTO MajieHus Ha 3emMile U YPOK 68,ymp.16P.Ne197
21 JIPYruX HEOCCHBIX Telax. [Tpodopuen
Tarus
22/ C [ IkonbHBIH §17,¢.70-74,
22 118 yupyroct. YpOK P.Ne160,161
23/ [IxonbHbBIN §18,c.75-
23 Cwuiia TpeHusl. YpOK 80,P.N92115,250,25
24/ [IKoIbHBIH §19,¢.80-82,
o4 [TpsimonMHEHOE ¥ KPUBOJIMHEHHOE IBUKEHUE. YPOK yrp.18,
P.Ne209,212
[xonbHBIN §20,c.83-87
25/ JIBr>KeHue Teja Mo OKPYKHOCTH € TIOCTOSIHHOM YPOK yrp.20, P.Ne103
25 10 MOAYJIO CKOPOCTBIO. [Tpodopuen
TaIus
HIkoneHEIT §21,c.88-92,
gg/ HckyccTBeHHBIE CIYTHUKH 3€MIIH. Hpg](g(())gneH ynp-21,P.Nel04
TaIus
Pewenue 3anau no reme «/IprxxkeHue tena no HHkome bl Tosrop.§19-
27/ g YPOK 21,c.80-92,
7 OKPYXHOCTH C IIOCTOSTHHOM 110 MOJTYJTIO Tpodopuen | P.Ne98,107,108,29
CKOPOCTBIO».
Taus 7
[IxonsHBIH §22,23 ¢.93-
28/ Nmnynbc Tena. 3aKOH COXPaHEHUs UMITyJIbCa YPOK 97,ynp.22(3,4),
28 Tena. [Tpodopuen | P.Ne314,317,324,3
Taus 25
[IxoBbHBIN [ToBTODp.§22,
29/ Pemienue 3agau no reme «3aKOH COXpaHEHUs YPOK P.Ne320,327,316
29 UMITYJIbCay. PeakTHBHOE JBMIKEHNE. [Tpodopuen
TaIus
30/ [IxonbHBIN §24 c.104-
30 Pabora cuibl. YPOK 109ynp.24(1,2)
P.Ne334,339,342
[IxonbHBIN §25 ¢.109-
31/
31 [ToTennuanpHas 1 KHHETHYECKAs! YIHEPTHUS. YpOK 113,ymp.25(3-5),
P.Ne 335,347
32/ 3aKOH COXpaHEHHSI MEXaHUYECKON IHEPTUHI HHkomeHpili 326 ¢.113-
32 P P YpPOK 117,ynp.26(3), P.Ne
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348,353,373,377
1 I konpHBIN [ToBTop.§24-26
33/ Pemenue 3amay mo teme: « 3aKOH COXpaHEHUS YPOK c.104-117,
33 SHEPTUN. [Tpodopuen | P.Ne370,375,381,3
Tamus 88
1 Ixoneueiii | IloBTOp.§22-826
YPOK ¢.93-117,Utorn
34/ KontpoabHnas padora Ne 3 1o teme «3aKOHBI
34 COXpAHCHIS». Pa6ora c rnasbil ¢.117-118
POIUTENSIM
u
MexaHu4eckue Koje0aHus U BOJTHbI. 3BYK. 16
[IxonpHEIH §27 ¢.119-
1/3 AHanmm3 KOHTPOJIBHOW paboThl U Koppekius YV 1. YPOK 123,ym1p.27(3),
5 Konebarensroe nBuxenne. CBOOOJHBIE KOJIEOAHMS. Pabora ¢ P.Ne4l1-414
POIUTENSIM
u
[TxonpHbBIH §28 c.124-
2/3 BenuuuHebl, xapakTepusylonie kojiedareabHoe
6 JER—— YpOK 127,ynp.28(5,6)
, P.Ne417
[lxonpubii | IToBTOP.§27-28
YPOK c.119-
3/3 Pewmenue 3anau no reme «MexaHnueckue [Tpodopue 127),3ananue
7 KOJICOAHMS». HTaIHs c.133, P.Ne421-
423, NOArOTOB.K
71.p.Ne3
43 Jlaboparopnasi padora Ne 3 «ccnenosanue IHkomb it | Tlosrop.§27-28
YpOK c.119-127)
3 3aBHCHMOCTH TIEPHOJIA 1 HACTOTEI CBOOOTHBIX Tpodopue | P.Ned31,432.43
KoJie0aHU HUTSHOTO MasiTHUKA OT €ro AJTUHBD)
HTAIUA 4
5/3 [IxonbHbBIN §29c¢.129-
9 l"apmonnueckue koneOaHus. YpOK 133,P.Ne440.,44
2,443,450
6/4 3aryxaromue KonebaHus. BelHyX1eHHBIC [IIxonBHEIN §30c.133-
0 KoJie0aHusl. YPOK 136,ynp.29(3,4)
[xonpueiii | §§30,31(moarot
YpPOK OBHTH JIOKJIA]T O
214 PE30HAHCHBIX
1 Pe3onanc. SIBJICHUSIX B
MPHUPOJIC, TEXHU
KE,CTPOUTEITBCT
BE
8/4 . xonbubni | §32 ¢.140-144,
5 Pacrnipoctpanenue konebanuii B cpene. BomHbI. ypOK
9/4 IkoapHBIH §33c.145-
3 Jlnuna BostHbI. CKOPOCTh pacpOCTpaHEHUS BOJH. ypOK 151,ynp.31
Ixonbubrii | [ToBTOpUTH§32-
10/ Pemenue 3a1a4 no teme «J{mrHa BostHbL. CKOPOCTH YpOK 33 c.140- 148
44 pacpocTpaHEHUs BOJTHY. [Tpodopue P.Ne438
HTAIHs
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11/ T 3 5 [Ixoneubiii | §34 ¢.148-151,
45 CTOYHUKH 3BYKa. 3BYKOBBIE KOJICOAHMUS. VoK yp32 ¢.152
12/ B 5 [IkonbHBIIH §35¢.152-
16 BICOTa, TEMOP U TPOMKOCTD 3BYKa. YPOK 155.y11p.33
13/ PACHDOCTDAHCHIE 3B 3 Ixonpuemi | §36 ¢.156-159
47 poctp yKa. 3ByKOBBIE BOJIHBI. YPOK P Nod43 444
IxonpHbl | § 37¢.160-163
14/ 0 3 . YPOK P.Ne451-
48 TpakeHUE 3ByKa. 3BYKOBOH pe30HAHC. Tpodopue | 453.ymp.34(4-5)
HTaIus
[xonpHbii | IToBT.§27-40
YpOK c.119-
15/ Pemenue 3amau mo reme «MexaHUYECKHE Tpogopue | 163,moaror. nox
49 K0J€0aHUs U BOJHBI» HTals MBI 11O
IPUMCHECHHIO
3BYKOBOT'O
pe3oHaHca
IIxonpueii | [ToBT.§27-40
YPOK c.119-163
16/ KontpoabHnas padora Ne 4 o teme Pabora c | Utoru riaBbi2
50 «Mexannueckue KojeOaHust ¥ BOJHBI poautensam | ¢.163-
u 164,3ananue
c.163
JIEKTPOMArHUTHOE I0JIe 26
[lIxoneueiit | §38 ¢.165-
. OK 169,ymp.35(3),
1/5 AHanu3 KOHTPOJIbHOM paboThl U Koppekuus Y'Y /1. Payg)OTa c |p Ng§3rl) (3)
1 MaruauTHoe noie.
POIUTENSIM
"
. [HxonpHei | §39 ¢.170-171
2/5 Hanpapnenue Toka u HampaBlieHUE TUHUHN €To yPOK yip.36(1-
2 MarHuTHOTO TIOJIA. 3),P.Ne832
3/5 06 N [Ixonbubiid | §40 c.172-
HapyXCHHE MarHUTHOTO TIOJIS TIO €0 JCHCTBHIO
3 Ha dJIEKTPUYECKUM TOK. [TpaBuiio nesou pyku. ypoK 175,P.Ne839
|y p py
xonbheii | [ToTop.§38-40
4/5 Pemienue 3amau Ha mpuMEHEHUE TTPaBUII JIEBOU U YpOK c.165-175
4 IIPaBON PYKH. P.Ne843,845,84
6
5/5 s [xonpubii | §41 ¢.177-
5 TYKIIFSI MATHUTHOTO TTOJIS. YPOK 180.y1p 38
6/5 MarHHTHbL TOTOK [IxonpubI | §42 ¢.181-182,
6 ' YPOK P.Ne847,857
IkonpHbii | §43 ¢.183-
7/5 .
7 SIBneHne ANeKTPOMarHuTHOM MHIYKIUH. YPOK 186,ymip.40,101
roT.K J.p.Ne4
8/5 Jladoparopnasi padora Ne 4 «3y4ueHue siBneHus [Hxonbapii | Tosrop.§43,
8 ANEKTPOMATHUTHON UHIYKLIMH YpoK P.Ne912(aT)
[Tpodopue
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HTausa

[xonpHbi | §44 ¢.186-189,
9/5 Hanpapnenue nnaykunonHoro toka. [Ipasuio
9 Jlenma., YPOK P.Ne912(n-x),
yop.41
10/ q [konbHbri | 845 ¢.189-
60 BJICHUE CAMOUHYKIIUH. YPOK 192.y1p 42
[lIxonpupii | §46 ¢.193-
11/ [Tomydyenue u nepenaya nepeMeHHOTO
61 aJIeKTpUYecKoro Toka. Tpancopmatop. YpOK 199,ymp.43
[IxonwHbl | [ToBTOP.§46 C.
12/ Pemenue 3anau no reme «TpancopmaTop» YPOK 193-199
62 [Ipodopue | P.Ne991
HTaIUs
13/ DJIEKTPOMArHUTHOE M0J€. DIEKTPOMATHUTHBIE [Ixonpubiii | §47,48 c.199-
63 BOJIHEI. YPOK 206,ymp.44
14/ Konebatenbublit kouTyp. [lomyuenue LHK;}?;’;IHH f}fllg) 252 07-211
64 AJIEKTPOMATrHUTHBIX KOJICOAHUMN. P No1004
[xonbubiii | §50 c.212-
15/ I YPOK 215,ynp.47,
65 PUHIIUIIBI PATUOCBSI3U U TEJICBUACHUS. Tpodopue | P.No1001,1003,
HTALUA 1016,1016
16/ WNuTtepdepentius u qudpakius cBeTa. [xomemerid | §51, 52 ¢216-
66 DneKTpOMarHuTHas IPUPO/Ia CBETa YPOK 224,3apanue
] c.221, P.Ne1101
17/ IIpenomnenue ceera. PU3MUECKUN CMBICIT [xonpHeli | §53 ¢.221-
67 MOKa3aTeJIsl MPETOMIICHHUS. YPOK 227,ynp.48
[Ixonpubii | [ToBTOP.§53
18/ Pemenue 3aga4d Ha 3aK0H IIPEIIOMJICHHUE CBETA YpoK ¢.221-227,
68 p ' ITpodopue | P.Ne1035-1038
HTaIus
[xonbHbri | 854 ¢.228-
ég/ Hucnepcus cBera. [[Bera ten. Cnekrporpad. szg)(g;me 233,ynp 49
HTaIus
20/ Tunbl ONTUYECKUX CIEKTPOB IHkombmpi | §35 €235~
70 POB- ypok | 240,.P.Ne 1103
[konpHEI | §56 ¢.240-242
21/ [TornomieHue u UCIyCKaHUe CBETa aTOMaMHU. YpOK 3ananue
71 IIpoucxoxaeHUe INHEWYAThIX CIIEKTPOB. €.242,m0aroToB.
K J1.p.Ne5
[IIxoneubiii | [ToBTOP.§55,56
22/ JlaGopaTopHnas padora Ne 5 «HaGmonenue YpOK c.235-242,
72 CILTONIHOTO Y JIMHEWMYATOr0 CIIEKTPOBY [Ipodopue | P.Ne1102
HTaIus
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[xoneueiit | [ToBTOp.§38-50
23/ Pemienue 3agau no reme «JIEKTPOMAarHUTHOE YPOK c.165-
73 oJIeY. [Tpodopue | 215,P.Ne916,91
HTALUA 8,937
[xonbueiii | [ToBTOp.§38-50
24/ Pemenue 3a1a4 mo Teme « IIEKTPOMAarHUTHOE YpOK c.165-215,
74 oJIeY. [Ipodopue | P.Ne,938
HTaIus
[xonpHei | [ToBTOp.§38-50
. YPOK c.165-215,
25/ O060011eHre U cUCTeMaTU3aIMs 3HAHUH 110 TeMe
75 «DIEeKTPOMAarHUTHOE TOJIE» P.Ne939. Uroru
r1aBsl 3 ¢.242-
244
[xonbueiii | [ToBTop.§38-50
26/ KonrpoabHnas padora Ne5 o teme YpoK c.165-215,
76 «DNEKTPOMArHUTHOE TIOJIE» Paborac | P.Ne936
POIUTENSIM
u
CTpoeHne aToMa ¥ aTOMHOTIO siApa. 19
[xonpHbI | §57 ¢.245-251
17 PaguoaxktuBHOCTH. MOJEN aTOMOB. AHaNU3 YPOK
7 KOHTPOJIbHOHM paboThl 1 koppekius Y'Y 1. Pabora ¢
POIUTENSIM
"
217 Pa IkonbHeni | §58 ¢.251-
5 JTMOAKTHBHBIC TIPEBPAIICHUS ATOMHBIX SIEP. YPOK 254.y11p.50
[xonpHeli | IToBTOp.§57,58
3/7 Pemenue 3aga4d mo reMe «PanmoakTUBHEIE YpOK P.Ne1204,1205
9 MIPEBpAICHHs] ATOMHBIX SIIEPY. [Tpodopue
HTaIUs
[IxompHbIH | §59 ¢.255-258,
4/8 OKCHepUMEHTAIbHBIE METO/bI UCCIIEIOBAHUS YPOK P.Ne1207,1208,
0 YacTHLI. [Tpodopue | moarot.x
HTaIMs 71.p.Ne6
[Ixonbubiii | [ToBTOp. §57,59
5/8 JladopaTtopnasi padora Ne 6 «3mepenne YpOK P.Ne1209
1 €CTECTBEHHOT'O PaIMAIIMOHHOTO ()OHA TO3UMETPOM» [Tpodopue
HTaIUs
6/8 . [xonpueni | §60 ¢.258-261
OTKpBITHE TPOTOHA U HEUTPOHA.
2 YPOK
7/8 C q [xonbHbl | §61¢.262-
3 0CTaB aTOMHOTO siipa. SIepHbIe CUJIBL. ypOK 265ynp.52(1-3)
8/8 Srepris caasu. JlehexT mace xoneHemi | §62 ¢.266-269,
4 P ) ) YPOK ymp.52(4-6)
[[Ixonpubiii | [ToBTOP.§62
9/8 Pemienue 3ama4 o reme «Heprus cBszu. Jledekr ypOK €.266-269
5 Macey. [Tpodopue
HTaIus
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[xonwHEIH | §63 ¢.269-273
10/ YpOK P.Nel210-
86 Henenue snep ypana. Llennas peakuus. Tpodopre | 1211,10Ar0TOB.
HTaIus K JL.p.Ne7
[IxoneHbi# | [ToBTOP.§63
11/ JlabopaTopnasi paGora Ne 7 «M3yueHue nenenus YPpOK c.269-273 P.Ne
87 snpa ypaHa 1mo ¢ororpadusM roToBbIX TPEKOBY [Ipodopue | 1212
HTaIus
[lIxoneHbii | §64 ¢.274-
12/ SAnepusrii peaktop. [IpeoOpa3oBanre BHYyTpeHHEH YPOK 276,10ArOTOBUT
88 SHEPTUU aTOMHBIX SIZIEp B JIEKTPUUECKYIO SHEPTHIO. lpogopue | 1 poxraz o
HTalUs | SACPHBIM
peakTopam
IIxonpHbIH | §65 ¢.277-
YPOK 280,moAr0TOBUT
13/ ATOMHas SHEPreTHKa. lpogopue | » AOKTALTIO
89 HTaIUsl | aTOMHOM
SHEPreTHKe
P.Ne1229
[IxonpHbii | §66 ¢.280-
YPOK 285,moAr0TOBUT
14/ buonoruueckoe aeiicTBrue paananu. 3aKoH Ipodopue | » rownan no
90 pPaZMoOaKTUBHOTO pacmaja. HTatuA 6HOHUOFH%CKOM
y IEHCTBUIO
paauanuu
P.Nel1234
[Ixonpubii | [ToBTOPpUTHSO66
15/ Pemenue 3aiay no teme «3aK0oH paliOaKTUBHOTO YPOK ¢.280-285,
91 pacriaga». [Tpodopue | P.Ne1229
HTaIus
[lIxoneHeI | §67 ¢.285-
16/ Te YpOK 288,P.Nel1236,
92 PMOSAICPHAT PEAKIIL. [Tpodopue | moaror. x
HTaLUs 71.p.Ne8
[Ixonbubii | [ToBTOP.§59
17/ JlabopaTopnasi paGora Ne 8 «3yuenue Tpekos YPOK c.255-258
93 3apsKEHHBIX YACTHI] 110 TOTOBBIM (oTorpapusiMm» IIpodopue | P.Nel1237
HTaIus
18/ O06o00611eHre U crucTeMaTu3alys 3HaHu| 10 TeMe Hlxomsmpiii | TTosTop.§57-67
YPOK c.245-288, P.Ne
94 «CTpoeHne aToMa U aTOMHOTO SIIpay» 1239
xonbHeii | [ToTOp.§57-67
OK c.245-
19/ KonTpoasnas padora Ne 6 o teme «CtpoeHue Pa?IGPOTa ¢ | 288.Mrorn
95 aToma M aTOMHOTO s]Ipa
poautensaM | riassl 4 ¢.290-
" 292

Crtpoenue u 3BoJonus BeestenHoii.
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[xonwHbH | §68 ¢.293-296
1/9 AHain3 KOHTPOJIBHOM paboTh! M Koppekuus Y'Y /1. YPOK
6 Cocras, cTpoeHue u npoucxoxacHue CoJIHEUHOM Pabota c
CUCTEMBL. POIUTENSIM
u
[xonpHbIH | §69 ¢.296-308,
YpPOK MOJIrOTOB.IOKJIA
2\9 . 1 0 Tr000i
Bonpime mranerst COTHEYHON CHCTEMBI.
7 IIaHeTe
ConneuHoit
CUCTEMBbI
[xonwuei | §70 ¢.308-310
YpOK MOATOTOB.I0KJIA
3/9 . I 0 T:000M U3
Marnsie Tena CoMHEYHON CHCTEMBI.
8 MaJIBIX TeJ
ConneyHoit
CUCTEMBI
4/9 Crpoenue, nznydenus u 3soitounst CojHLa U [xompueii | §71 ¢.311-314
9 3BE3/I. YPOK
[IxompHbii | §72 ¢.314-318
861 Crpoenue u 3Bononus Beenennoil. Hp?()b(z:;)ne
HTaIUs
[IIkonwHbIA | [ToBTOPUTH
YpOK 3aKOHBI U
8/11 HUTorosasi kKoHTpoJiLHAsE padoTa Ne7 Paborac | dopuyi 3a
ponuTensiM | Kype 9
u knacca§2-67
c.10-288
IlIxonbubili | [ToBTOPUTH
AHanm3 KOHTPOJIBHOM paboThl U Koppekius YV 1. YpOK 3aKOHBI U
7/1 O06o011eHre u crucTeMaTu3alus 3HaHu| 3a Kype PaGorac | popmyssl 3a
02 ¢dusukm 9 xiacca. pomuTeNsiM | Kype 9
u knacca§2-67
c.10-288
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