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OriaBjenue

IloscHuTEILHAS 3aIIMCKa

1. cogeprkanune yyeOHOTO TIpeIMeTa;
2. IUIaHUpYEMBbIE Pe3yIbTaThl OCBOCHHUS YI€OHOTO MPEeaAMETa;

3. TemMaTHyYecKoe IUIAHNPOBAHKE C yKa3aHNUEM KOJINYECTBA aKaJIeMHYECKUX YacOB, OTBOJMMBIX Ha OCBOCHHE
Ka)XXJJ0M TeMbl y4eOHOTO NpeIMeTa U BO3MOXKHOCTD MCIOIB30BAHUS MO 3TON TeME 3JICKTPOHHBIX (LIU(PPOBHIX)
00pa3oBaTeIbHBIX PECYPCOB.

MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3KMKe Ha ypOBHE OCHOBHOTO OOIIEr0o 0Opa3oBaHHs COCTABJICHA HAa OCHOBE
dbenepasibHON pabodyeil mporpamMmmbl 1o (u3uke (0a30BBI YpPOBEHB), ONMYOJMKOBAHHOW Ha caiTe
edsoo.ru, TmoNOKeHHH W TPeOOBaHMH K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpa3zoBarensHO mporpammsbl, npenactaBieHHbix B @I'OC OO0, a takxke ¢ yuérom ¢enepaibHOU
paboueii mporpammsl BocriuTanus 1 KoHuenmu npenogaBanus yaeOHoro npenmera «Dusnkay.

Copepxanue mporpamMmbl Mo (U3MKE HAMpaBiIeHO Ha (OPMUPOBAHHE ECTECTBEHHOHAYYHOMU
IPaMOTHOCTH OOYYalOMIMXCS W OpraHU3alMi0 U3ydeHHss (U3MKH Ha JEATEIbHOCTHOW OCHOBe. B
mporpaMMe Mo (U3MKe YUUTHIBAIOTCS BO3MOXKHOCTH y4eOHOIro MpeAMeTa B peanus3alui TpeOOBaHUN
OI'OC OOO K mIaHUPYEMBIM JINYHOCTHBIM M METAIlpeIMETHBIM pe3ysibTaraM OOYy4eHHs, a TaKkKe
MEXIMPEIMETHBIE CBA3M €CTECTBEHHOHAYYHBIX Y4E€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHwUs.

[IporpaMma 1o ¢u3uKe ycTaHaBIMBaeT paclpeiesieHue ydeOHOro marepualia Mo Trojam
o0y4yeHus (1o Kiiaccam), TpeaiaraeT MPUMEPHYIO MOCIEA0BATEILHOCTh U3yUCHHUS TEM, OCHOBAHHYIO
HAa JIOTMKE Pa3BUTHS MIPEIMETHOTO COACPKAHUS U yUE€Te BO3PACTHBIX OCOOCHHOCTEH 00yJarouxcs.

[Iporpamma mo ¢usmke paspaboTaHa ¢ HENbI0 OKa3aHHs METOJUYECKOW MOMOIIM YYUTETIO B
co3anuu paboudelt mporpaMMel 1o y4eOHOMY MTPEIMETY.

®usuka SBISIETCS CHCTEMOOOPA3YIOIIUM JUIsl €CTECTBEHHOHAyYHBIX YYEOHBIX IpPEAMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIeKaT B OCHOBE MPOIECCOB U SBJICHUH, M3Y4aeMbIX XHUMHEH,
Ouosoruei, actpoHoMuen U pu3NYeCcKoi reorpadueil, BHOCUT BKJaJ B €CTECTBEHHOHAYUHYIO KAPTHUHY
MHUpa, IPEJOCTaBIsgeT Haubosee sicHble 00pa3lbl MPUMEHEHHs] HAyYHOTO METO0Jla MO3HAaHUSA, TO €CTh
crioco0a MoJiy4eHus: JOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa U3 IaBHBIX 33j7a4u (hU3UYecKoro oOpa3oBaHus B CTPYKType 001ero o0pa3oBaHusi COCTOUT
B (hOpMHpOBaHUM €CTECTBEHHOHAYYHON IPaMOTHOCTH U UHTEpeca K HayKe y 00yJaronuxcs.

W3yuenne ¢u3nkn Ha 0a30BOM ypOBHE TpEANOJIAaraeT  OBJIAJCHHE  CIEAYIOIIUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:

HAy4YHO OOBSCHSATH SIBICHUS;
OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIEIOBAHNUS;
MHTEPIPETUPOBATH JIaHHBIE U UCIIOJIb30BaTh HAYYHbBIE 10KA3aTEIbCTBA JIJIs TIOJYyYEHHS BBIBOJIOB.

Ienu nzyuenust pu3MKM Ha ypoBHE OCHOBHOI'0O 00111er0 00pa3oBaHus onpeseneHs B Konuenmu
npenojaBaHus yueOHoro mnpeamera «®Pusuka» B o0Opa3oBaTeNbHBIX oOpranuszanusx Poccuiickoit
denepanuy, peanu3yONIMX OCHOBHBIE 00Ie00pa3oBaTelbHBIE IPOrPaMMbl,  YTBEPKIEHHOMN
pemenuem Komnernn MunucteperBa npocsenienus Poccuiickoit deaeparuu (MpoToKoI OT 3 nexadps
2019 r. Ne TIK4BH).

Hean n3yvyenus pu3nKu:
npuoOpeTeHne NHTepeca U CTPEMIICHUST 00yJaroIUXCsl K HAyYHOMY M3YYEeHHUIO MTPUPO/IbI, PA3BUTHE UX
MHTEJJIEKTYaJIbHBIX ¥ TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE MPEICTABICHUA O HAYYHOM MeETOJie TMO3HaHUS U (OPMHUPOBAHHME HCCIEI0BATEIBCKOTO
OTHOIICHHUS K OKPYAIOIIUM SIBIICHUSM;

(bopMHpOBaHHE HAyYHOI'O MHPOBO33PEHHS KaK pe3ylbTaTa M3yYEHHUs OCHOB CTPOCHHMS MaTepuu |
(byH1aMeHTaJIbHBIX 3aKOHOB (DU3HKH;



(hopMUpOBaHHE TIPEICTABICHHN O PO (PU3UKHU AJIsT Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHH;
pa3BUTHE TMPEICTaBICHUH O BO3MOXHBIX cdepax Oyaymied MnpohecCHOHATBHONW esTeIbHOCTH,
CBSI3aHHOM C (PM3HUKOM, MOATOTOBKA K TaIbHEHUIIIEMY O0YUYCHHUIO B ’TOM HAIPABIICHUH.

JIOCTIKEHHE TUX LeJed mporpaMMbl 1Mo (U3MKe HAa YPOBHE OCHOBHOTO OOIIETro 0Opa3oBaHHS
o0ecreynBaeTcs pelIeHueM CIIeIyIONUX 3aAay:
npuoOpeTeHne 3HAHUH O JUCKPETHOM CTPOSHHHM BEIIECTBA, O MEXaHHYECKUX, TEIJIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;
npuoOpeTeHne YMEHHUH OINUCHIBaTh M OOBACHATH (U3NYECKHE SBJICHUS C HCIOJIb30BAHUEM
MOJTYYCHHBIX 3HAHMIA;
OCBOCHHE METOJIOB pEIICHHs NPOCTEHIINX pacy€THBIX 3aJad C HCIHOJIb30BAHUEM (U3NIECKUX
MoJIeJIel, TBOPYECKHUX M MPAKTHKOOPUEHTUPOBAHHBIX 3a]1a4;
pa3BUTHE YMEHHMI HaOJIOATh MPUPOAHBIC SIBICHUS W BBIMOJHATH OMBITHI, JJA0OpaTOpHbIE paboThl U
IKCIIEPUMEHTAIBHBIC UCCIICAOBAHUS C UCTIOIB30BAHUEM N3MEPHTEIBHBIX TIPHOOPOB;
ocBoeHHe TpUEMOB paboThl ¢ mMH(pOpManueld (HU3MUECKOTO COJEpKaHus, BKItOUas WH(OPMAIIUIO O
COBPEMEHHBIX JIOCTHKCHUSAX (DU3HMKH, aHATIN3 ¥ KPUTHUYECKOE OLICHUBAHHE UH(POPMAIINH;
3HAKOMCTBO cO cepamu TpodeCCHOHATBHONW JEATENBHOCTH, CBSI3aHHBIMH C (DHU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAHHBIMHU Ha JOCTIKEHHSIX (PU3UUECKON HAYKH.

Ha usyuenue ¢pusuku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus OTBOAUTCS 238
4yacoB: B 7- 68 yacoB kiacce (2 yaca B Heziento), B 8 kinacce — 68 yacos ( 2 yaca B HeZIeN0), B 9 kiacce
— 102 gaca ( 3 yaca B HeZIelI0)

B nanHOl mporpamMme yduTellieM clieliaH BBIOOp MPOBEIACHHS JTaOOPATOPHBIX PabOT M OMBITOB C
y4€TOM HWHAMBHYaIbHBIX OCOOCHHOCTEH OOYYaIONIMXCs, CIIMCKA 3KCIICPUMEHTAIBHBIX 3aJ[aHUH,
MpeUlaraéMbIX B paMKaxX OCHOBHOT'O T'OCYIAapCTBEHHOT'O 3K3aMeHa Mo (M3MKE W3 MPeiaraéMoro B
porpamMme NepeyHs JJabopaTOpHbIX padOT U OIBITOB.

COJEP/KAHUE OBYYEHUA
7 KJIIACC

Pa3nea 1. ®usuka u e€ poib B NIO3HAHMHU OKPY:KAKOIIEro MUpa.

®usznka — Hayka o mnpupoze. fBneHus npuponabl. DHU3MYECKHE SBICHUSA: MEXaHUYECKHUE,
TEIUIOBbIE, dJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnyeckue BeNUUYMHBL. M3MmepeHue (@uznyeckux BeaUUYMH. Du3MUeckue MpUOOpHI.
[TorpemHocTs u3mMepeHnii. MexxayHapogHas CUCTEMA €AMHMII.

Kak ¢usuka u npyrue ectecTBeHHbIE HayKHd H3ydaroT Impupony. EcTrecTBeHHOHayuHBIM MeTo.
MO3HAHUA: HAONIOJIEHHEe, MMOCTAaHOBKAa HAYYHOI'O BOIPOCA, BBIABM)KEHUE TMIIOTE3, HIKCIEPUMEHT I10
MPOBEPKE THUIMOTE3, OOBACHEHHE HaOmogaeMoro sBiaeHus. OnucaHue QU3NUECKUX SBICHHN C
IIOMOILBIO MOJEIIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEMIOBBIE, DJIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
2. dusmnueckue npuOOPHl U NOpOLEAYpa MPSAMBIX H3MEPEHUN aHaJOTOBBIM U LHU(DPOBBIM
puOOpOM.
Jlabopamopuvie pabomol u onvimol.
Omnpenesnenue eHbl JeJIeHUs IIKalIbl H3MEPUTEIBHOT0 Mpuodopa.
N3mepenue paccTosHAN.
W3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Ornpenenenne pa3MepoB MajbIX TeJ.
N3mepenue teMrepaTypsl IpH IOMOIIY KUIKOCTHOIO TEPMOMETPA U 1aTUYMKA TEMIIEPATYPBHI.
[IpoBenenue mccnaeaoBaHus MO MPOBEPKE TMITOTE3BI: JAIBHOCTh IMOJETA IIAPUKA, IMYIIEHHOTIO
TOPU30HTANIBHO, TEM OO0JIbIIIe, YeM OOJIbIIIe BHICOTA ITyCKa.
Paspnen 2. IlepBoHayaibHbIe CBEACHHS 0 CTPOCHUH BelleCTBA.
CrpoeHue BelecTBa: aTOMbl U MOJIEKYJBI, UX pa3Mepbl. OIbITHI, JOKa3bIBAIOLINE JUCKPETHOE
CTPOEHHE BEILIECTBA.
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JIBrxkenue wactui] BemiecTBa. CBsSI3b CKOPOCTH JIBMJKEHMSI YacCTUIl C TEMIEPaTypOM.
bpoynoBckoe nBwxkenwe, mauddys3us. BzammonmelcTBHE UacTHIl BEHIECTBA: TMPUTSHKEHUE U
OTTaJIKUBAHUE.

ArperaTtHble COCTOSIHUS BEIIECTBA: CTPOSHHUE ra30B, KUAKOCTEH U TBEPIBIX (KPUCTATITUNYECKHUX )
Ten. B3auMocCBsI3b MEXIy CBOMCTBAMU BEIIECTB B PAa3HBIX arperaTHbIX COCTOSHHUSIX M MX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOIBI.

emoncmpayuu.

1. HaOmronenne OpOyHOBCKOTO JIBH)KCHHS.
2. Habmronenune nuddysuu.
3. HaOmrogenue siBneHUH, OOBSACHSIONIUXCS MNPUTSDKEHUEM WM OTTAIKMBAHUEM YacCTHII
BELIECTBA.
Jlabopamopuusie pabomot u onvimel.
1. OueHKa quamMeTpa aToMa METOJIOM PSAOB (C HCIOIb30BaHueM (poTorpaduii).
2. OmnbIThI 110 HAOTIOACHUIO TEIJIOBOTO PACHIMPEHHUS I'a30B.
3. OmbIThI 10 OOHAPYKEHUIO JEHUCTBHS CHIT MOJICKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBu:keHue U B3auMojeiicTBUE TeJl.

Mexanuueckoe aBuxeHue. PaBHomepHoe u HepaBHOMepHOe ABuxkeHue. Ckopocth. Cpeanss
CKOPOCTb [P HEPAaBHOMEPHOM JIBUKEHUH. Pacuér nmyTu U BpeMEeHH JIBU>KEHHUSL.

SBnenue uHepUMU. 3aKOH MHEPIMH. B3aumMoaeicTBie Ten Kak NMPUYMHA WU3MEHEHUs CKOPOCTH
NBUKEHUs Ten. Macca kak mepa umHepTHOCcTH Tena. [lmoTHocts BemiectBa. CBsi3b IJIOTHOCTU C
KOJIMYECTBOM MOJICKYJI B ¢IMHHIIC 00BEMA BEIIeCTBA.

Cuila Kak xapakTepucTuka B3aumonenctsus tei. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CHJIBI C TIOMOIIBIO JUHAMOMETpa. SIBJICHHE TATOTEHUS M cwiia TsokecTh. Cuila TsDKECTH Ha JIPYTUX
nnaHerax. Bec Tema. Hesecomocth. CiiokeHu€ CuJ, HANpaBlICHHbIX IO OJAHOW IPAMOM.
PaBnogeiictByromas cuii. Cuna tpeHus. TpeHue CKOJIbKEeHUs U TpeHUe Mokos. TpeHue B MpUpojae U
TEXHUKE.

Jemoncmpayuu.
Habmroienne MexaHn4eckoro JBHKEHUS TeTa.
N3mepenne ckopoCcTu MPsIMOJIMHEMHOTO JIBUYKEHUS.
Habntoienue sSiBJIeHUS] HHEPIIHH.
HalGmronenne nsMeHeHus: CKOpOCTH TIPU B3aUMOICHCTBUH TEJT.
CpaBHeHME Macc MO B3aUMOJACHCTBUIO TEIl.
CrnosxeHue Cuil, HallpaBJICHHBIX TI0 OJTHOM MPSIMOM.
Jlabopamopuwvie pabomol u onvimol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBIDKCHHS (IIapuKa B  KUIAKOCTH, MOJEIH
ANEKTPUYECKOTO aBTOMOOUIIS M TaK Jlanee).
2. Ormpenenenue cpeaHeil CKOPOCTU CKOJIBKEHHUs OpyCcKa WY IIapUKa MO0 HAKJIOHHOW TIJIOCKOCTH.
Ornpesenenue MI0THOCTU TBEPAOTO TeNa.
4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTsokeHus (nedopmManuu) TPYKUHBI  OT
MIPUIIOKEHHOM CHUJIBI.
5. OmbITEl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHHS CKOJBXKEHHUS OT Beca Tela U
XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Paspnen 4. laBiieHue TBEPABIX TeJl, AKUAKOCTEH M ra3oB.

HaBnenne. CriocoObl yMEHBIIIEHUS W YBeNHUYeHHUs JaBieHus. J[aBneHue rasza. 3aBUCUMOCTH
JaBIeHUs raza oT o0bEMa, TemrepaTypsl. Ilepemaua nmaBrneHus TBEPABIMU TEJaMH, XUJIKOCTIMH H
razamu. 3akoH [lackans. [THeBMaTH4eckre MalIMHBI. 3aBUCUMOCTD JIaBICHUS KUIKOCTH OT TITyOWHBI.
IMaapocraTuyeckuii mapagokc. CooOrmarontuecs cocyasl. [ uapapinueckine MexaHU3MBbl.

Atmocdepa 3emnu u atmocepHoe napneHue. [[pUdIuHbBI CYIIECTBOBAHMS BO3AYIITHONH 000JIOYKU
3emmmn. Ombit Toppuyennu. M3mepeHue arMochepHOTO aBleHHS. 3aBUCUMOCTH aTMOC(HEpPHOTO
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl A u3MepeHus: aTMocGEpHOTo JTaBICHUSI.

JleiicTBUE KUIKOCTH U Tra3a Ha MOTPYKEHHOE B HUX TeJ0. BrITamkuBaromas (apXxuMenoBa) cuia.
3akoH Apxumena. [InaBanue ten. BozayxoruaBanue.

Hemoncmpayuu.

1. 3aBUCHUMOCTb JIaBJICHUS ra3a OT TEMIEPATYPHI.
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[Iepenaua naBiieHUS KUIKOCTBIO U Ta30M.
Coo0marommecst CoCybl.
I'mpopaBnuueckuit mpecc.
[IposiBnenue aecTBUs aTMOCHEPHOTO JTABJICHHS.
3aBUCHMOCTh BBITAIKHBAIOIICH CHIIBI OT O00BbEMa MOTPYKEHHOW YAaCTH TelNa W TUIOTHOCTH
AKUIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.
8. VYcioBue IIaBaHUs TeN: IJIaBAaHUWE WA THOTPYKEHUE Tell B 3aBUCHMOCTH OT COOTHOIICHUS
IUIOTHOCTEW TEJIa U KUJIKOCTH.

Jlabopamopuusie pabomot u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOAE OT 00BbEMa MOTPYKEHHOW B KUIAKOCTh 4aCTH
Tena.

2. OmnpezeneHue BbITAJIKUBAIOIIEH CUIIbIL, JEHCTBYIOLIEH Ha TEJIO0, HOTPYKEHHOE B )KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHWBAKOUICH CWIIbI, JEHUCTBYIOLIEH HA TEJIO B KUIAKOCTH, OT
MaccChl Tela.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKMBAIOIIECH CUIIBI, IEUCTBYIOIIEH Ha TEJO B
KHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B KUAKOCTh YaCTH TeJa U OT IUNIOTHOCTHU >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomeTpa WIM KOHCTPYMpPOBAaHUE JIOAKM U ONpeAelieHHe  eé
Irpy30I0AbEMHOCTH.

Paznen 5. PaboTa u MOIIHOCTH. JHEPrus.

Mexanuueckasi pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HAaKJIOHHas IUIOCKOCTh. lIpaBuiio paBHOBecusl phlyara.
[Ipumenenue npaBuia paBHOBECHS pblyara K OJoky. «3ooroe npaBuio» mexanuku. KITJ mpoctbix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannyeckas 3Heprus. Kunerndeckas u moreHuuanbHas sHeprus. lIpeBpamenne oqHoro Buaa
MEXaHUYECKOM PHEPTUU B APYroi. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepbl IPOCTHIX MEXaHU3MOB.
Jlabopamopuvie pabomsl u onvimol.
1. OmpeneneHue pabOTHI CHIIBI TPEHHSI TIPU PABHOMEPHOM JBIKEHUU TeJa MO0 TOPU30HTATBHON
ITOBEPXHOCTH.
2. HccnenoBanue yciaoBUI paBHOBECHS pblyara.
3. Msmepenune KII/I HaKTOHHON MJIOCKOCTH.
4. H3yyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU JHEPTUH.
8 KUIACC

Pa3nea 6. TenuioBbie siBJIeHUS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETHUYECKON TEOopuu CTpOeHus BemlecTBa. Macca u
pa3mepbl aTOMOB M MOJIeKYyJd. OMbITHI, MOJITBEPKIAIOLIME OCHOBHBIE IOJOKEHUSI MOJEKYISIPHO-
KUHETHUYECKON TEOPUH.

Mogenu TBEPAOro, *KHUJIKOTO M Ta3000pa3HOr0 COCTOSIHMM BemiecTBa. Kpucrammumueckue u
amopdusie Tena. OObSICHEHHWE CBOMCTB Ta30B, JKUJIKOCTEM W TBEPIBIX T HA OCHOBE IOJOKECHHM
MOJIEKYJIIPHO-KMHETUUECKOW Teopuu. CMauynBaHKWe W KallWJUISIpHBIE sIBJIeHUA. TemioBoe paciumpeHue
U CXKaTHe.

Temneparypa. CBs3b TeMInepaTypbl CO CKOPOCThIO TEIJIOBOTO JIBUKEHHUS YacThll. BHyTpeHHss
sHeprus. CrnocoObl U3MEHEHHsI BHYTPEHHEN SHEpruu: TeIulonepeada u coBepiueHne padoTel. Buas
TEIJIONEPEayn: TEIUIONPOBOIHOCTL, KOHBEKIUS, U3IIyYECHHUE.

KonnuectBo TermnoThl. YaenbHas TEMIOEMKOCTh BemiecTBa. TemnooOMeH W TemjoBoe
paBHOBecHe. YpaBHEHHE TeroBoro Oamanca. IlmaBmeHue W OTBepAECBaHHE KPHUCTATUIMYECKUX
BELIECTB. YIelbHas TeruioTa IaBineHus. [lapoobpazoBanue u xonaencanus. Mcnapenue. Kunenue.
VYaeneHas TeoTa mNapooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHHs OT aTMochepHOoro
JTABJICHUSI.

Bnaxxnocts Bo3ayXa.
DHeprus TOIIMBa. Y ieJbHasl TEMI0Ta CrOPaHHUsL.
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[Mpunanmme! paboTs! TermnoBbix Asurareneit KI1/] rermoBoro neurarens. TerioBbie ABUTATENH U
3aIIuTa OKPYKaIOIIEeH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILCHHS YHEPTUHU B TEIIOBBIX MPOLIECCAX.

Hemoncmpayuu.

Habmoienne 6poyHOBCKOTO JIBHYKEHUSI.
Ha6monenue quddysun.
Habnronenue siBieHUi cMaunBaHUs U KalTWJUISIPHBIX SIBJICHUH.
Habuoienue TemnoBoro paciupeHust Ted.
V3meHeHne naBneHus ra3a npu M3MEHEHHH 00bEMa 1 HarpeBaHUU WIIA OXJIAXKICHUH.
[IpaBuna u3amMepeHus TeMneparypsl.
Bunel reruionepenayu.
OxuaxieHre Ipy COBepUICHUH PabOThI.
Harpeanue npu coBepiieHHH padOThl BHELTHUMU CHUJTIAMH.
. CpaBHEHHE TEIIIOEMKOCTEN PA3IMYHbBIX BEIIECTB.
. HaGnronenue xumeHusl.
. HaGmronenue noctosiHCTBa TeMIiepaTyphbl IPU IJIaBICHUU.
13. Mopenu TEerIoBbIX ABUTATENEN.
Jlabopamopuuvie pabomot u onvimel.
OmnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYIISIPHOTO TIPUTSHKEHUSI.
OMBITHI 110 BBIPALIMBAHUIO KPUCTAIOB IOBAPEHHOM COJIM WM caxapa.
OmnbITH IO HAOTIOIEHUIO TETUIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPIBIX TEIN.
Omnpenenenue AaBleHUs BO3ayXa B OaJUIOHE IIIPHIIA.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBJIEHUS BO3JyXa OT €ro o0bEéMa U HarpeBaHHs
WJIU OXJIAXKICHHUS.
6. IlpoBepka rumoTe3bl JIMHEMHOW  3aBUCUMOCTH  JUIMHBI ~ CTOJIOMKA  KUJKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIIepaTypshl.
7. Habmonenue n3MeHeHHs BHYTPEHHEW SHEPIHH Tela B Pe3yJbTaTe TEIUIONEpenadyd U padoThI
BHEILIHUX CHJI.
8. HccnenoBaHue sSBIEHMS TEIJIO0OMEHA ITPU CMELIMBAHUU XOJIOJHON U ropsueil BObI.
9. OmpeneneHre KOJUYECTBA TEIMJIOTHI, MOJYYEHHOIO BOJOH NpU TEIIOOOMEHE C HarpeThiM
METAITNYECKUM LIUITUHAPOM.
10. OnpeneneHue yAeIbHON TEMIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mpouecca uenapeHus.
12. OnpeneneHne OTHOCUTENBHOMN BIaKHOCTH BO3yXa.
13. OmnpeneneHue yAeabHON TEIIOTHI MJIaBICHUS JIbJA.

Pa3nes 7. DiekTpuyeckne M MATHUTHBIC SIBJICHHS.

Onextpuzanus Ten. J[Ba pona aneKTpUYEeCKUX 3apsaoB. B3aumonelicTBue 3apsKEHHBIX Tell.
3akon Kynona (3aBUCHMOCTH CHIIBI B3aUMOACUCTBHS 3apsDKCHHBIX TeN OT BEIMYUHBI 3apsiioB U
PaccTOSIHUS MEXy TEJIaMu).

Onektpuueckoe mnoje. HampsxEHHOCTh anexTpuueckoro mnons. [lpuHuun cynepno3uuuu
ANEKTPUYECKHUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTapHbIN 3JIeKTpudeckuil 3apsan. CTpoeHne aToma.
[IpoBOHUKYN 1 TUATEKTPUKUA. 3AKOH COXPAHEHHUS JIEKTPUUYECKOTO 3apsiia.

DNEKTPUUECKUN TOK. Y CIIOBUS CYIIECTBOBAHMS AJIEKTPUUYECKOTO TOKA. VICTOUHMKHN MTOCTOSIHHOTO
ToKa. [lefCTBUS 31EKTPUYECKOro TOKa (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE). DIIEKTPUUYECKUI TOK B
KHUJKOCTSAX U razax.

Onekrprueckas 1ens. Cuiia Toka. DiekTprudeckoe HanpspkeHue. COnpOTUBIEHHE MTPOBOJIHUKA.
VYaensHOE compoTHBIEHHE BemecTBa. 3akoH Owma st ydactka uenu. IlocienoBarensHoe u
napajuiesibHOe COeIMHEHNE TPOBOIHUKOB.

Pabota u MOLIHOCTH 3JEKTpUYEecKOro Toka. 3akoH Jlxoyns—JleHna. DneKTpuuecKkue Henu H
MOTpeOUTENH dIEKTPUUECKOl sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTostHHbIE MarHuThl. B3anmoielicTBIEe MOCTOSIHHBIX MAarHUTOB. MarHuTHoe mnoje. MaruutHoe
moJsie 3eMJId M ero 3HadeHue I Ku3Hu Ha 3emute. OnbIT IpcTena. MarHuTHOE MoJie AIEKTPUIECKOTO
ToKa. [I[puMeHeHne 31eKTPOMAarHuTOB B TEXHUKE. /[eficTBHe MArHUTHOTO MOJISI HA POBOAHUK C TOKOM.
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3JI€KTpOI[BI/II‘aTeJIb IOCTOAHHOI'O TOKa.

YCTPOMCTBAaX U HA TPAHCIIOPTE.

Oneitel  ®apanes.  fIBieHue  3yeKTpOMarHuTHOW — mHAyKuuMu.  IlpaBuiio

Hcnonb3oBaHue 3IEKTpOABHUraresied B TEXHHYECKUX

Jlenra.

Onekrporereparop. CrmocoObl MOMyYEeHHUs] AICKTPUUYECKOM  SHEPruHM. ODJIEKTPOCTAHIIMU  Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHUU.
Jemoncmpayuu.
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DnekTpu3anus Teil.

JIBa poJia JIEKTPUYECKUX 3aps0B U B3aUMOJCHCTBUE 3apsSyKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBUE IEKTPOCKOIIA.

DneKTpocTaTU4eCKas MHIYKIHUSA.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.

[IpoBOIHMKY U AUBIIEKTPUKHU.

MoaenupoBaHH€e CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJISL.

HcToyHMKH TOCTOSTHHOTO TOKA.

JIeNCTBUA 2IIEKTPUYECKOTO TOKA.

. DIEKTPUYECKHUI TOK B KUJIKOCTH.

. I'a30Bb1l pa3psn.

. I3amepenue cuiibl Toka aMrepMeTpoM.

. VI3aMepenue aJ1eKTpruiecKoro HanpsKeHHs! BOJIBTMETPOM.

. PeocTrar 1 Mara3uH conpoTUBIICHUH.

. B3anmojeiicTBHE TTOCTOSSHHBIX MAarHUTOB.

. MoaenupoBaHue HEBO3MOKHOCTH pa3ieCHHUs MOJIOCOB MarHuTa.

. MonenupoBanre MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

. OnpIT Dpcrena.

. MaruutHoe noJie Toka. DJIeKTPOMarHur.

. JleficTBME€ MarHUTHOIO MOJIs Ha MPOBOJIHUK C TOKOM.

. DNEeKTPOJIBUTaTeh MOCTOSHHOTO TOKA.

. MccnenoBanue sABIICEHUS 3JIEKTPOMAarHUTHOM MHTYKLIUH.

. OnbiTel @apajes.

. 3aBHCHMOCTb HAINPABJICHUS UHIYKIHMOHHOTO TOKA OT YCJIOBHI €r0 BO3HUKHOBEHUSI.
25.

DJeKTpOoreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopmuwvie pabomol u onvimol.
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10.
11.
12.
13.
14.
15.
16.
17.

18.

O1BITEI 1O Ha6J'IIO)IeHI/IIO OJICKTpHU3alK TCJI I/IHI[}H(III/ICﬁ " IIpHU COITPUKOCHOBCHHU.
HccnenoBanue neiCTBUS IEKTPUIECKOTO MOJISI HA TPOBOJAHUKH U TUIIIEKTPUKU.
COopxka u mpoBepka pabOThI AIEKTPUIECKON IETH MOCTOSHHOTO TOKA.

W3mepenue u perynupoBaHue CUIIbl TOKA.

N3mepenue u peryampoBaHue HaPsKEHUS.

HccnegoBanne 3aBHCUMOCTH CHIIBI TOKa, HAYHIECTO 4YCpe3 pe3ucTop, OT COMPOTUBJIICHUA

pe3ucTopa 1 HaNpsKEHUs Ha PE3UCTOPE.

OHLITBI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTL JJICKTPUUYCCKOI'O COIPOTHUBIICHUA MPOBOJHUKA OT

€ro JJIMHBI, TUIOIIA/U IMONCPEYHOro CCUCHUA U MaTCpuaa.

HpOBepKa IpaBujia CJOXKCHUA HaHp}I)KeHI/Iﬁ pu IMmocJICA0BATCIIBHOM COCANHCHUU [IBYX

PE3HUCTOPOB.
[TpoBepka mpaBua /Uit CUIIbI TOKA MPH Mapajlie]IbHOM COSMHEHUU PE3UCTOPOB.
Omnpenenerne pabOThI AIEKTPUIECKOTO TOKA, UAYIIETO Ye€pe3 PE3UCTOP.
OmnpeeneHre MOITHOCTH AJIEKTPHUYECKOTO TOKA, BBIJCIAEMON Ha PE3UCTOpE.

HCCJ’IC}IOB&HHG 3aBUCUMOCTH CHUJIbI TOKA, UAYHICTO YCPE3 JTAaMIIOYKY, OT HAIPSIXKCHUA Ha HEH.

Onpenenenne KII/] narpeBarens.
HccnegoBanne MarHUTHOTO B3aUMOJIECHCTBHSI IOCTOSTHHBIX MATHUTOB.

I/I3y‘-ICHI/IC MAaravTHOI'O IOJIA TOCTOSIHHBIX MArHuTOB IPU UX OG’BC)II/IHeHI/II/I " pas3aCIICHUU.

HccnenoBanue nericTBUs 3IEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OHLITBI, ACMOHCTPUPYIOIIHUEC 3aBUCUMOCTDb CHJIbI B3aHMMOJEHCTBHUS KaTylmlku € TOKOM H

Mar"auTa OT CHJIbl TOKa W HallpaBJICHUA TOKA B KaTYIIKEC.
I/I3y‘-ICHI/IC ﬂeﬁCTBHﬂ MAaraviTHOTIO I10JIsA Ha IMTPOBOJHUK C TOKOM.



19. KoHcTpyupoBaHue U u3yueHUe padOThI SIEKTPOABUTATEISL.
20. U3mepenue KIIJI anekTpoaBUraTeIbHOM YCTAHOBKH.
21. OnbITHI O UCCIIEIOBAHUIO SIBJIICHUSI JIEKTPOMATHUTHON MHIIYKLHUU: UCCIIEI0BAHUE N3MEHEHUI
3HAYEHMS U HANPABIICHUS] UHIYKIIMOHHOIO TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJI€HHS.

Mexanuueckoe aBumxkeHue. MarepuanbHass Touka. Cucrema orcdyéra. OTHOCHTEIBHOCTH
MEXaHMYECKOro  JBWXEeHMs. PaBHOMepHOe  mnpsMonuHenHoe  JBumkeHue. HepaBHOMepHoe
npsiMosinHeitHoe JBIkeHue. CpeiHssi © MTHOBEHHAs CKOPOCTh TeJla IIPU HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHOyckopeHHOEe mpsiMosinHEWHOe nBwkeHue. CBoOomHoe mnaacHue. ONbITHI
lNanunes.

PaBHOMepHOE nBMKEHHE MO OKpYKHOCTHU. [lepuon u yactora obpamienus. Jluneitnas u yrimonas
ckopocTH. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

[TepBriii 3akoH HetoToHa. Bropoit 3akon Hbrorona. Tperuit 3akoH HeroTona. I[Ipunuun
CYIEPIO3ULIMU CUIIL.

Cuina ynpyroctu. 3akoH ['yka. Cuia TpeHusi: cuia TPEHUs CKOJIbXEHUS, CHJIa TPEHHS IOKOS,
JPYTUE BUbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpEeHHe CBOOOIHOro maaeHwus. JBuxeHue
a"et Bokpyr Connua. [lepBas kocmuueckasi ckopoctb. HeBecoMocCTh U meperpysku.

PaBHOBecue MartepuanbHOU TOUkU. AOcomtoTHO TBEpAoe Teno. PaBHoBecue TBEPAOro Tena c
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynsc Tema. W3meHeHue wummynbca. Mmmynbc cuiibl. 3aKOH COXpPAaHEHHS] HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckas paboTa U MOIIHOCTh. PaboTa cui TshkecTH, ynpyroctd, TpeHus. CBsi3b SHEpruu
u pabotbl. [loTeHnManpHas »HEpPrus Tena, MOMHSATOrO HaJ TMOBEPXHOCTHIO 3eMiH. [loTeHnmanbHas
SHeprusi cxkatoil npyxuHbl. KuHernueckas sHeprus. Teopema O KHMHETHYECKON SHEpPruu. 3aKOH
COXpaHEHHUS MEXaHUYECKOW YHEPTUH.

Hemoncmpayuu.

1. HaOmromeHne MEXaHMYECKOTO JBHYKEHHS TEJIa OTHOCUTEIHLHO PA3HBIX T OTCUETA.

CpaBHeHMe TIyTel U TPAEKTOPUI JBUKEHHUS OJJHOTO U TOTO K€ TeJIa OTHOCUTENBHO Pa3HBIX TEI

OTCY€Ta.

N3mepenne cKkopoCTH U YCKOPEHUS MPSIMOINHEHHOTO ABUKEHUS.

HccnenoBanune npu3HakoB paBHOYCKOPEHHOTO JIBHIKEHUS.

Habmroienne ABMKEHUS TeNa Mo OKPY>KHOCTH.

Habuntoienne MexaHN4eCcKHX SIBJICHUN, MPOUCXOALINX B cucTeMe oTcuéra «Tenexka» mpu eé

PaBHOMEPHOM U YCKOPEHHOM JBHKEHHH OTHOCUTEIBHO KaOMHETa (DU3HKH.

7. 3aBHCHUMOCTb YCKOPEHHS TeJla OT MacChl Tela U JeHCTBYIONIEH Ha HETO CUJIBL.

8. HaOmrogenue paBeHCTBA CUIT TIPU B3aUMOICHCTBHUU TEI.

9. l3meHeHue Beca Tena MPU YCKOPEHHOM JIBUYKEHUH.

10. Ilepenaua ummnynbca npu B3aUMOJICHCTBUU TEI.

11. IIpeoOpa3oBaHus SHEPTUU IPU B3aUMOJCHCTBUM TEN.

12. CoxpaHeHHEe UMITYJIbCa IIPU HEYIIPYTOM B3aMMOJICHCTBUHU.

13. CoxpaHeHne UMIyJsbca pu abCOIIOTHO YIIPYroM B3aUMOICHCTBUH.

14. HaGnroieHrne peakTUBHOTO JIBUKCHHUSI.

15. CoxpaHeHHE MEXaHUYECKOM SHEPruu Mpu CBOOOAHOM Ma/IeHUN.

16. CoxpaHeHHe MEXaHUUYECKOU SHEPTUH NPHU ABUKEHUU TeJNa MO/ I€UCTBUEM TIPYKUHBI.

Jlabopamopuvie pabomol u onvimol.

1. KoHcTpyupoBaHue TpakTa JUisl pa3roHa U JaIbHEHIIEro paBHOMEPHOTO JIBHXKEHUS IIapuKa WIH
TEJEKKH.

2. Ompenenenue cpeHe CKOPOCTU CKOJBXKEHHS OpycKa WM JBUKCHHSI [IapUKa 10 HAKIOHHOU
IIJIOCKOCTH.

3. Ompexenenue yCKOpeHUs Tela MNPy paBHOYCKOPEHHOM JBUYKEHUU M0 HAKJIOHHOW MJIOCKOCTH.

4. WccnepoBaHue 3aBUCMMOCTH TIYTH OT BPEMEHH IIPM PaBHOYCKOPEHHOM [IBIDKCHHH 0€3
Ha4aJIbHOW CKOPOCTH.

n
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10.

11.
Paznen 9. Mexannueckue KoJe0aHus U BOJHLI.
Konebarenproe nBmwkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJNEOAHWI: TIEPUOJ, YAaCTOTa,

[TpoBepka rUIOTE3bI: €CIU MPU PABHOYCKOPCHHOM JIBMKCHUHU 0€3 HAvaJlbHON CKOPOCTH MyTH
OTHOCATCS KaK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIONIME TPOMEKYTKH BPEMEHHU
OANHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKECHHUST OT CHITBI HOPMAJIBHOTO JIaBJICHHUSI.
Onpenenenne KodhhUIIMEeHTa TPEHUS CKOJIBKCHHUSL.

OnpeneneHne )XECTKOCTH TPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHHUS MIPU PAaBHOMEPHOM JIBHKCHHHU TeJa M0 TOPU3OHTAIBHOMN
MTOBEPXHOCTH.

Ompenenenre pabOTBl  CWIIBI  YIPYIOCTH TMPH TMOABEME Tpy3a C HCIOJIB30BaHUEM
HETIOJIBM)KHOTO U TIOJIBIYKHOT'O OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHHUs SJHEPTHUH.

amruintyna. MatemaTuuecKkuil ¥ Ipy>KUHHBIN MasTHUKU. [IpeBparienue sHepruu npu KoiaedaTeIbHOM
JBUKEHUH.

3aTyxa101uHe KoJieOaHusl. BBIHY)KILCHHBIC Konebanus. Pe3onanc. MexaHHYECKHE BOJIHEI.

CpoiicTBa MexaHndyeckux BoJIH. IIponosnbHble M nonepeyHble BOJHBL. J[JIMHA BOJIHBI U CKOPOCTH €&
pacnpocTpaHeHus. MexaHn4ecKHue BOJIHbBI B TBEPIOM TeJ€, CEHCMUYECKUE BOJIHBI.

3Byk. [’ poMKOCTH 3ByKa U BbICOTA TOHA. OTpakeHue 3ByKa. IH(pa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

ook~ wNPRE

Habnronenune xoneGaHuii TeJI MO/ IEHCTBHEM CHIIBI TSHKECTH U CHITBI YIIPYTOCTH.
Habmtonenue xonebanuil rpy3a Ha HUTH U HA IPY>KUHE.

HabmroneHnne BBIHYXIEHHBIX KOJIeOaHUI 1 pe30HaHCca.

Pacnipoctpanenue npoJoibHbIX U TONEPEUHBIX BOJIH (Ha MOJEIN).
HabnroneHnne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKHI pe30HaHC.

Jlabopamopuvie pabomsl u onvimol.

A

Omnpenenenue 4acToThl U Mepro/ia KonebaHui MaTeMaTHYecKOro MasTHUKA.

Ornpenenenue 4aCTOTHI ¥ IEPHO/Ia KOJICOAHHI MPYKMHHOTO MasiTHUKA.

HccnenoBanmne 3aBUCHUMOCTH TepHoJa KojeOaHUM IMOABEIIEHHOTO K HUTH Tpy3a OT JUIMHBI
HUTH.

HccnenoBanme 3aBUCUMOCTH TIEpUOIa KoJIeOaHU MPYKMHHOTO MasiTHHKA OT Macchl Tpys3a.
[IpoBepka HE3aBUCHUMOCTU TeEpUOJa KOJEOaHWM Tpy3a, MOJBEIMIEHHOTO K HUTHU, OT MAacChl
rpy3a.

OnbIThI, JEMOHCTPUPYIOIIME 3aBHUCHUMOCThH MEpHojJa KoyeOaHUil MPYKUHHOTO MasTHUKA OT
MacChl Tpy3a U KECTKOCTU PYKUHBI.

N3mepenne yckopeHus cBOOOIHOTO IMaICHUS.

Pa3z[en 10. D1eKTPOMArHUTHOE MOJIE M 3JIeKTPOMAarHUTHbIE BOJIHBI.
3J'IeKTp0Mal"HHTHO€ I10JIC. SHCKTPOMaFHI/ITHI)IG BosnHbl. CBolicTBa OJICKTPOMArdHMuTHBIX BOJIH.

[Mxana DJICKTPOMAIrHUTHBIX BOJIH. Hcnons3oBanue SJICKTPOMArdHuTHBIX BOJIH JJIA COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoaa ceeta. CKkopocTh cBeTa. BosHOBEIE CBOMCTBA CBETA.

Jemoncmpayuu.

1.
2.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BomnHoBEBIE cBOiicTBa CBeTA.

Jlabopamopuvie pabomol u onvimol.

1.

I/I3y‘-ICHI/IC CBOICTB OJICKTPOMATrHUTHBIX BOJIH € ITIOMOIIIBIO MOOHUIIEHOTO TCJ'IC(I)OHa.

Pazgen 11. CBeroBble IBJICHUA.
JlygeBas monens cBeta. Mcrounuku ceta. [IpsMonnHeliHoe pacipocTpaHeHre CBeTa. 3aTMEHUs

Comaua u JIynel. Otpaxenue cseta. [Imockoe 3epkaiio. 3aKOH OTpa)kKeHHUsI CBETA.

HpCHOMHeHI/IC cBeTa. 3akoH MMpCJIOMJICHUA CBCTA. ITonHoe BHYTPCHHCC OTpPaAKCHHUC CBCTA.

Hcnons30BaHue MOJTHOTO BHYTPCHHCETO OTPAXKCHHUA B OIITUYCCKUX CBETOBOAAX.

JInnza. Xox leqeﬁ B ymH3e. OnTuueckas crucTeMa (I)OToannapaTa, MHKPOCKOIIa U TCJIECKOIIA.

I'na3 kak ontuyeckas cucreMa. biM30pyKkocTh U 1aTbHO30PKOCTb.



Paznoxenue Oenoro ceera B cmekTp. Omnbitel Hptorona. CioxkeHHEe CIEKTpaJbHBIX LBETOB.
Hucnepcus ceera.
Jemoncmpayuu.
[IpsamonuHeiHOE pacipOCTpaHEHHE CBETA.
OtpaxxeHue cBera.
[Tonyuenue n306pakeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue ceera.
OnTHYECKUN CBETOBOI.
Xon ydeit B cobuparoieit TuH3e.
XoJ n1y4deil B pacCerBarolleu JIMH3E.
[Tonmy4yenne n300paKeHUIA C TOMOUIBIO JTUH3.
[Tpunnun neiicTBus goroanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.
10 Mopeins rnasa.
11. PasnoskeHue 6e0ro cBeTa B CIICKTP.
12. TTomy4yenue 6e10ro CBeTa NpH CIOKEHUH CBETa Pa3HBIX [[BETOB.
Jlabopamopuusie pabomot u onvimel.
1. HccnenoBanue 3aBUCMMOCTH yIila OTPaXXEHUSI CBETOBOI'O JIy4a OT YIJla NaJCHHUs.
2. V3yueHue XapakTEpUCTUK U300paKEHHS MPEIMETa B IJIOCKOM 3epKaje.
HccnenoBanue 3aBUCUMOCTH YIJla IIPEIOMIIEHHUSI CBETOBOTO Jiyya OT YyIJIa MaJeHUs] Ha TPaHuLE
«BO3AYX—CTEKJIO».
[Tonyuenune n300paskeHH ¢ MOMOIIBIO COOMPAIOIIIEH JTUH3HI.
Omnpenenenne (HOKYCHOTO PAaCCTOSTHUS M ONITHYECKON CHIIBI COOMPAIOLIEH TNH3HI.
OnbIThI 110 Pa3JIKEHUIO OEJIOTr0 CBETa B CIIEKTP.
OnBITHI IO BOCTIPUSTHIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUN Yepe3 LIBETOBbIC (DUIBTPHI.
Pa3)1e.11 12. KBaHTOBBIE SIBJICHHSI.
Omnpwitel Pesepdopna u mianerapHas mojenb atoma. Mopens aroma bopa. Hcmyckanuwe u
IOTJIONIEHUE cBeTa aTOMOM. KBaHThI. JInHEeHyaThIie CIIEKTPHI.

PamuoaktuBHOCTh. Anb(a, Oera- u ramma-uznyueHusi. CTpoeHre aToMHOTo siapa. Hykinonnas
MOZeNIb aTOMHOTO sigpa. M3otonsl. PagnoaktuBHble npeBpamenusd. [lepuon momypacnaga aTOMHBIX
A1Ep.

SnepHble peakuuu. 3aKOHBI COXpPAHEHHs 3apsJ0BOIO M MacCOBOTO 4YHCENl. DHEprusl CBs3U
aTOMHBIX sanep. CBs3p Maccsl U 3Hepruu. Peakuuu cuHTe3a U neneHus suep. VIcTouHMKM dHepruu
ConHua u 3B€31.

Snepnas sHepreruka. JlecTBUs paAMOAaKTUBHBIX U3JyYEHUH HA KUBbIE OPraHU3MBI.
Jemoncmpayuu.
CrieKTphl U3ITydeHUs U MOTJIOIIEHUS.
CrieKTphl pa3aMyuHbIX T'a30B.
Crnektp Bonopoza.
Habumtoienue TpekoB B kamepe BunbcoHa.
Pabota cuéTurika HOHM3UPYIOLUX U3TYyYEeHUH.
Perucrpanus uznydeHus NpupoJHbIX MUHEPAJIOB U MPOAYKTOB.
Jlabopamopuvie padbomol u onvimol.
1. HalGmroneHue CIUIOMIHBIX U JTMHEWYATBIX CIIEKTPOB U3ITYUECHHUS.
2. HccnenmoBaHue TpEKOB: M3MEPEHHE DSHEPIMM YacTUIBl IO TOPMO3HOMY IyTH (1O
¢dotorpadusam).
3. H3mepeHue paanoakTUBHOTO (OHA.

IToBTOpHTE/ILHO-000011IAKOIIUI MOYTb.

[ToBTOpUTENBEHO-0000MIAIONINIT MOAYIE TpEAHA3HAUSH JUIs CUCTeMaTH3aluu U 0000IIeHus
MIPEIMETHOTO COJAEPKAHMSI U OMbITA JIEATEIbHOCTH, MPUOOPETEHHOTO NMPU H3YYEHUU BCEro Kypca
¢u3uKn, a TakXke A MOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY JK3aMEHY IO (U3MKE JUIs
oOyuaromuxcsi, BHIOPaBIINX ATOT y4EOHbBIN MPEIMET.

[Ipn u3yuyeHun AAHHOTO MOXYJIA PEANIHU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI ACSITEIBHOCTH, HA
OCHOBE KOTOpBIX 00€CIedYrBaeTCsl JIOCTH)KEHUE MPEIMETHBIX W METalpeIMETHBIX IUIaHUPYEMBIX
pe3yabTaToB 00ydeHus, (QOpMHUPYETCsl €eCTeCTBEHHOHAy4yHasi TPAMOTHOCTb: OCBOEHHE Hay4YHBIX
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METOAO0B UCCICIOBAHUS SIBJICHUU npupoabl U TCXHUKHU, OBJIAICHUC YMCHUAMU O6’b$ICH$ITI> (1)PI3PI‘-I€CKI/IC
SBJIGHUS, TPUMEHssl TOJy4YyeHHbIe 3HaHMs, pelarh 3afadyd, B TOM YHCIE KauyeCTBEHHbIE W
OKCIICPUMCHTAJILHBIC.

[IpuHIMIUATBEHO AEATEIBHOCTHBIM XapakTep JaHHOTO pa3fefia peaiu3yeTcs 3a CU€T TOTO, 4YTO
06yan0LuHec;1 BBIITOJHAKOT 3alaHusA, B KOTOPBIX UM MPCAJIaracTcs:

Ha OCHOBE IOJIYYEHHBIX 3HaHHWM pacro3HaBaTh M HAYYHO OOBSICHATH (PU3UYECKHE SIBJICHUS B
OKpY>Karollel NpUpOJIe U MOBCEAHEBHON KU3HH;

UCIOJIb30BaTh HAYyYHbIE METOJIbI HCCIeOBaHUS (U3MUECKUX SBJICHUN, B TOM 4YHCIE IS
IMPOBECPKU TUIIOTE3 U MMOJTYUCHUS TCOPCTHUYCCKUX BBIBOOB,
OOBSICHATH HAYYHBIE OCHOBBI HanboJiee BaXKHBIX TOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTHUI, HAallpUMep,
IMPAKTUYCCKOI'0 MCIIOJIBb30BAHUS PA3JIMYHBIX HCTOUYHHUKOB SHCPIrUM HAa OCHOBC 3aKOHA NPCBpAllICHUA U
COXPAHEHHUS BCEX U3BECTHBIX BUIOB YHEPIHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMDLI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

N3yuenune pu3MKM Ha ypoBHE OCHOBHOIO OOIIEro oOpa3oBaHUS HANpPaBJIEHO Ha JIOCTHKEHHE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

B pesynbrate uzyuenus Gpu3MKM Ha ypOBHE OCHOBHOI'O 0011ero o0Opa3oBaHus y 0Oydaronerocs
OyayT cOPMHUPOBAHEI CIEAYIONIUE INIHOCTHBIC PE3YIbTaThl B HACTH:
1) mnaTpMoTH4eCKOro BOCTIUTAHMS
— IPOSIBIIEHUE WHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUUCKOH (pr3nuecKor HayKu;
— IICHHOCTHOE OTHOILIEHHUE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;
2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
—TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYX/IEHHUHU OOIIECTBEHHO 3HAYMMBIX U 3THYECKUX MPOOIIeM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JIOCTUKEHUN (PU3UKY;
— 0CO3HaHUE BA)KHOCTH MOPAJIbHO-3TUYECKUX MTPUHIIUIIOB B JAESITEIbHOCTH YYEHOTO;
3) 3cTeTH4eCcKOro BOCHMTAHMUSA:
— BOCIIPUATHE ICTETUYECKUX KauecTB (PU3NYECKON HAayKH: €€ rapMOHUYHOIO IMOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'0 NO3HAHMA:
—OCO3HaHUE IIEHHOCTH (PU3WYECKOW HAayKHM KaK MOIIHOIO MHCTPYMEHTa MO3HAaHUS MHpA, OCHOBBI
pa3BUTHUS TEXHOJOTHH, BAJKHEUIIIEH COCTABIISIONIEN KYJIbTYpPHI;
— pa3BUTHE HayyHOU J1I0003HATEIBHOCTH, HHTEPECA K UCCIEI0BATENbCKOMN IE€ATEIbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHS:
—OCO3HaHHWE IIEHHOCTH Oe30macHoro olpa3a »XH3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUPE,
BaXHOCTH TpaBWil 0€30MacHOro TMOBEACHUS Ha TPAaHCIOPTE, Ha JOporax, C JJIEKTPUUECKUM U
TEIJIOBBIM 000PY/I0BAaHUEM B JIOMAIIIHUX YCIOBHUSX;
— cOopMHUPOBAHHOCTh HaBbIKA peduIeKCUH, IPU3HAHUE CBOETO MpaBa Ha OIIMOKY U TAKOTO )K€ MpaBa y
JPYroro 4ejJoBeKa;
6) Tpya0BOro BOCIIUTAHUS:
—aKTUBHOE YyYacTHE€ B pEUICHHMM MPAaKTUYECKUX 3adad (B paMKax CeMbH, 00pa3oBaTelbHON
OpraHM3alyu, Topojaa, Kpas) TEXHOJOTUYECKOW M COLIMAIbHOW HANpaBiICHHOCTH, TPEOYIOIIUX B TOM
qucie U GU3NIECKUX 3HAHUH;
— MHTEpeC K MPAKTUUYECKOMY U3YUEHHIO MPOPECCHi, CBA3aHHBIX C (DHU3HUKOI;
7) 3K0JI0THYECKOr0 BOCTIMTAHUSA:
—OpHUEHTalMsl Ha NpUMEHeHue (PU3MYecCKHX 3HAHWW JUIS pelleHus 3aj1ad B 00JacTH OKpYyKarollen
Cpelibl, IUIAHUPOBAHMSI TIOCTYIIKOB U OLIEHKH WX BO3MOYKHBIX MOCIEACTBUM I OKPYXKAIOIIeH Cpeibl;
— OCO3HaHHUE II100aTBbHOT0 XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTeH UX pelieHus;
8) ajanTannu K N3MEHAIOIIUMCS YCJIOBHAM COLMATBHON U NPUPOAHOM Cpelbl:
—TMOTPeOHOCTh BO B3aUMOJCWCTBUU MpPU BBIIOJIHEHUH HCCIENIO0BAaHUM M TMPOEKTOB (HHU3MUYECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSAM JIPYTHX;
— IIOBBILIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO AESTebHOCTD;



—TOTpeOHOCTh B (OPMHPOBAHMU HOBBIX 3HAHUIM, B TOM uwucie (OpMyTUpoOBaTh HJIEH, MOHSITHSA,
TUIIOTE3Bl O (PU3NYECKUX OOBEKTaX U SIBICHUSIX;
—0CO3HaHue 1e(PUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEW B 00J1aCTH (DU3UKH;
— IVIAHUPOBAHUE CBOETO Pa3BUTHS B IPHOOPETEHNN HOBBIX (PM3MUECKUX 3HAHUI;
—CTpeMJICHHE aHAJIU3UPOBaTh U BBIABIATH B3aMMOCBSI3U MPHUPOJIbI, OOIIECTBA U 3KOHOMHUKH, B TOM
YHCJIe ¢ UCI0JIb30BaHUEM (PU3UUYECKUX 3HAHUM;
—OLICHKA CBOMX JEHCTBUH € Y4€TOM BIMSHUS Ha OKPYKAIOUIYI0 CpPEAy, BO3MOXHBIX TTTOOAIBHBIX
OCJIEOCTBUM.
METAINIPEJMETHBIE PE3YJIbTATBI

B pe3ynbraTe ocBOeHUS MporpamMmbl 0 (U3UKE Ha YPOBHE OCHOBHOT'O 0OLIEro oOpa3oBaHus y
o0yyJaroIerocs OoynyT copMHpOBaHEI MeTanpeIMeTHbIe  pe3yJbTaThl, BKJIIOYAIOLINE
[I03HABATENIbHbIE YHUBEpPCAIbHbIE ydeOHbIE NI€HCTBUS, KOMMYHUKATUBHBIE YHUBEpCAJIbHbIC Yy4eOHbIC
JeWCTBUS, pETYISTUBHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBHSL.
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
ba3oBble Jlornyeckue 1eMcTBUA:
BBISIBJIATh M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHUN);
YCTAHABJIMBATh CYIECTBEHHBINM MPU3HAK KJIACCU(PUKALUU, OCHOBAHMSI JUIsl 0000ILIEHUS U CPAaBHEHUS;
BBISIBJIAT 3aKOHOMEPHOCTH M IIPOTHBOPEUYUS B paCCMAaTPUBAEMBIX (akTax, JaHHBIX U HAOIIOJCHUSX,
OTHOCSIINXCS K (PU3HMUECKUM SIBIICHUSIM;
BBISIBJIATh IPUUUHHO-CJIEICTBEHHBIE CBSI3U MPU U3YyUEHUU (PU3MUECKUX SIBICHUM M MPOLIECCOB, J1€J1aTh
BBIBOJIbI C UCIOJb30BaHUEM JIEYKTUBHBIX U MHAYKTUBHBIX YMO3AKJIIOUEHUN, BBIJIBUTaTh TUIIOTE3bI O
B3aUMOCBSI35X (PU3MYECKUX BEJIINYMH;
CaMOCTOSITEJIbHO BbIOMpaTh CHOc0o0 peuieHus: yueOHol (usnueckoi 3a1auu (CpaBHEHUE HECKOJIBKHX
BapUaHTOB peEIIEeHUs, BbIOOp Hambosiee MOIXOASLIETO C YYETOM CaMOCTOSITEIbHO BbIIEICHHBIX
KpUTEPUEB).
Ba3oBble ncciegoBaTebcKue 1eiCTBUS!
HCI0JIb30BaTh BOIPOCH! KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IIPOBOJIUTH IO CAMOCTOSTENILHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHbIN (U3NUECKU IKCIIEPUMEHT,
HeOOoJIbIII0E HCCIeI0BaHNE (PHU3UUECKOTO SIBJICHHUS;
OLIEHUBAaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAINIO, MOIYUYEHHYIO B XOJ€ HCCIIEI0BaHUS
WM OKCTIEPUMEHTA;
CaMOCTOSITENILHO ~ (OPMYJIUpOBaTh O0OOILIEHHs M BBIBOABI IO pe3ylbTaTaM IPOBEAEHHOTO
Ha0JII0/IEHUs, OIIBITA, UCCIIEIOBAHMS,
IIPOrHO3UPOBATh BO3MOXHOE JasibHEHIee pa3BUTHE (DU3MYECKHX IPOLECCOB, a TAKXKE BBIIBUTATh
MIPENOJIOKEHNS 00 X PA3BUTHUU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.
Padora ¢ undopmanmeii:
MPUMEHSATh Pa3IMUHBIE METO/Ibl, HHCTPYMEHTHI U 3allpOChl MPH MOUCKE U 0TOOpe MH(OpMAILUK MU
JTAaHHBIX C YU4ETOM IPEAI0KEHHON yueOHO! (pru3nueckoi 3a1auu;
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh UHPOPMALIMIO PA3IMYHBIX BUJOB U (OpPM
MIpe/ICTaBJICHMUS;
CaMOCTOSITENILHO BBIOMpATh ONTUMAIBHYIO (OpPMY MpPEACTaBICHHUs MHPOPMALMU U HUIUTIOCTPUPOBATH
pelIaeMble 3a/1a4i HECJIOKHBIMU CXeMaMHU, JuarpaMmmamMu, WHOM rpauKoi 1 nX KOMOMHAIUSAMHU.
KoMmyHukaTHBHBIC yHHBepcaibHble y4eOHbIe JeHCTBHUSA:
B X07ie 00CYyXAeHUST yIeOHOTOo MaTepualna, pe3yabTaToB JTa0OpPaTOPHBIX padOT M MPOEKTOB 3a/1aBaTh
BOIPOCHI 110 CYIIECTBY 00CYX/1aeMOW TeMbI U BBICKA3bIBATh UJICH, HAllCJIEHHbIC Ha PEIICHUE 3aJjaud U
nojiepkaHue 0JaroKenaTeIbHOCTH O0ILEeHNUS;
COIOCTABJISATh CBOM CYXJIEHUS C CYXICHUSMH JPYTHX YYaCTHUKOB JUasiora, OOHapyXHBaTh pa3inyue
M CXOJICTBO MO3UIIHIL;
BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
NyOJIMYHO TMPEACTaBIATh PE3YNbTaThl BBIIOJHEHHOrO (DU3MYECKOTO ONbITa (SKCIIEpUMEHTA,
HCCIIEIOBAHMSI, IPOEKTA);
MMOHUMAaTh M HCMOJb30BaTh MPEUMYILECTBA KOMAaHIHOM M MHIWBHUYaJbHOM pabOTHI MpPU pEHICHUU
KOHKPETHOW (pU3NUECKOil MpoOIIeMbl;



MPUHUMATh [ETH COBMECTHOW JAESITeNbHOCTH, OPTaHU30BBIBATH JCUCTBUA 10 €€ JOCTHIKCHHIO:
pacmpenenaTh poyik, 0OCYKIaTh MPOIECChl U Pe3ybTaThl COBMECTHOW padOTHI, 00001IaTh MHEHUS
HECKOIBKUX JIFOICH;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yibTaTa MO CBOEMY HAIPaBIICHUIO U
KOOPJIUHUPYS CBOU JCHCTBHSI C IPYTUMHU YWICHAMHU KOMAHIbI;

OLICHMBATh KAyeCTBO CBOEr0 BKJIaga B OOIIMHA MPOAYKT MO KPHUTEPHUSM, CAMOCTOSTEIIbHO
c(hOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHble YHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBHUS

Camoopranmu3anmusi:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaIUSX, TPEOYIOUIMX JJIs pelieHuss (pU3nIecKux
3HAHUI;

OpPUEHTUPOBATHCS B PANIUYHBIX MOIXOAaX MIPUHITUS PEIICHUH (MHANBUYaTIbHOE, IPUHITHE PEILICHUS
B I'pyIIIe, IPUHATHE PELLICHUI TPYIIION);

CaMOCTOSITENIbHO COCTAaBJISATh AJITOPUTM peElleHUs (PU3NUYECKOW 3aJayd WIM IUIaHA WCCIIETOBaHUS C
y4€TOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpeIaracMbie
BapUaHTbHI PELICHUII;

JieNiaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVICKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTYaIlUU U TIpeJiaraTh TUlaH €€ U3MEHEHUS,

OOBSICHATh MPHYMHBI JOCTHXKEHUS (HEJOCTHIKECHHsSI) pPEe3yJIbTaTOB JIESATEILHOCTH, J1aBaTh OLEHKY
pUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHBBI B JCATEIHHOCTD (B TOM UYHCIE B XOJ BBITOJHEHUS (HU3MUYECKOTO UCCIIEIOBAHUS
WJTU TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, U3MEHUBIIIUXCSl CUTYAIlMH, YCTAHOBJICHHBIX OIINOOK,
BO3HUKIIUX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSAM;

CTaBUTH ce0s Ha MECTO PYroro YeJIOBeKa B XOJI€ CIIOpa WU AUCKYCCUU Ha HAYYHYIO TeMY, TOHUMATh
MOTHUBBI, HAMEPEHHS U JIOTHKY JIPYToTo;

MpHU3HABaTh CBOE MPaBO HA OIIMOKY MpH peHIeHHH (PU3MYECKUX 3aJady WM B YTBEPXKICHHSIX Ha
Hay4HbIE TEMBI M TAKOE K€ MIPaBO JAPYroro.

NPEAMETHBIE PE3YJIbTATHBI

K koHIy 00yueHus B 7 Kjacce NpeMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
C(POPMHUPOBAHHOCTD Y O0YJAIOIUXCS YMEHUI:
UCIOJIb30BATh MOHATHA: (PU3NYECKUE U XUMHUYECKUE SBICHMS, HAONIIO/IEHHE, SKCIIEPUMEHT, MO/IENb,
TUNOTE3a, €IUHUIBl (U3NYECKUX BEIMYMH, aTOM, MOJIEKyJa, arperarHble COCTOSHUS BEIIEeCTBa
(TBEpmoe, KHUIKOEe, razoo0pa3HOe), MEXaHHMYeCKOe [BH)XEHHE (paBHOMEpHOE, HEepaBHOMEPHOE,
MPSIMOJIMHEIHOE), TPAaeKTOpHus, paBHOJEHCTBYIOIIAs cuia, Aeopmanus (ynpyras, MjIacTHUecKas),
HEBECOMOCTB, COOOIIAIOLINECS COCYIbI;
pasnuuath siBieHus (Aud@y3us, TEmIoBoe IBMKEHUE YacTHIl BELIECTBAa, PAaBHOMEPHOE JIBU)KEHUE,
HEpPaBHOMEPHOE [JBUKEHWE, MHEpLUs, B3aUMOJEHCTBHE Tel, paBHOBECHE TBEPABIX Tel C
3aKpEMJIEHHON OCBIKO BpallleHUs, Nepejada JIaBICHUS TBEPABIMU TeIaMH, JKUIKOCTSIMH M Ta3aMu,
aTMoc(epHOe NaBlieHUE, IUIaBaHHWE Tell, NMPEBpallleHUus] MEXaHUYECKOW SHEPIUu) IO OINHUCAHUIO0 HX
XapaKTepHBIX CBOICTB U HA OCHOBE OMBITOB, AEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;
pacrno3HaBaTh NPOSBICHHE H3YyYEHHBIX (DU3MUECKHUX SIBJICHUH B OKPYXKAIOIIEM MHUpPE, B TOM YHUCIE
¢usnyeckue SBICHHUS B NPUPOJE: MPUMEPHI JBWKEHHUS C Pa3IMYHBIMHU CKOPOCTSMH B JKUBOH U
HEXHUBOW IpUpoJIe, NeICTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, BIUSIHUE aTMOCHEPHOTO J1aBIEHUS
Ha KMBOW OpraHM3M, IJIaBaHUE PbIO, PbIUAry B TEJIE YEJIOBEKA, IPU 3TOM MEPEBOJUTH MPAKTHYECKYIO
3a/lauy B y4eOHYIO, BbIIETATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHUI;
OIMCHIBATh M3YYEHHBIE CBOMCTBA Tl U (U3UYECKUE SBICHHS, HCIONB3Ys (DU3MUYECKHE BEIUYHHBI
(Macca, 00bEM, MIOTHOCTh BELIECTBA, BPEMsl, IIyTh, CKOPOCTb, CPEHSASA CKOPOCTb, CHJIAa YIPYrOCTH,
CHJIa TSDKECTH, BEC TENa, CUJIa TPEHHUS, aBlieHUe (TBEPAOTO Teja, KUAKOCTHU, Ta3a), BEITAIKUBAIOIIAS
CWJIa, MexaHudeckas padoTa, MOLIHOCTb, IJIEYO CUJIbI, MOMEHT CHJIbI, KOA((UIUEHT MO0JIE3HOTO
JeWCTBUS MEXaHM3MOB, KHMHETHYECKass M TOTEHIMaJbHas OSHEPrusi), MpPU OMNHCAHUHM IPABUIHHO
TPaKTOBaTh (U3NYECKUN CMBICT MCIOJB3YEMBIX BEITUYMH, UX 0003HAUEHUS U €AMHMIIBI (HPU3HUECKUX



BEIMYUH, HAaXOIUTh (HOPMYJBI, CBA3BIBAIOIIME JAaHHYIO (DU3WYECKYI0 BEIUYHMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTH IPah)UKH U3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOWCTBA Teld, (PM3UYECKHUE SBICHUS M IPOLECCHI, UCTIONB3Ys MPABUIIA CIIOKEHUS
cun (BIOJL OJHOW TpsiMO), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesna, IPaBUIO PAaBHOBECHS
ppiuara (Os0Ka), «30J10TOE€ IPABUJIO» MEXAHUKH, 3aKOH COXPAHEHMs] MEXaHMUYECKOH SHEpruu, npu
3TOM J1aBaTh CJIOBECHYIO (hOPMYIUPOBKY 3aKOHA U 3aMIUChIBATh €M0 MaTEMAaTHUYECKOE BBIPAXKEHUE,;
OOBSICHATH (PM3NYECKHE SIBJICHUS, NIPOIECCHl U CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYaIUii
IIPAKTUKOOPHUEHTUPOBAHHOIO  XapaKTepa: BBbIABIATh I[PUUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOMTH
o0BbsicHeHUE U3 |—2 JTIOTMUECKUX IIAroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX CBOICTBA (PU3MUECKUX SIBICHHM,
(GU3MYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7add B 1—2 JEHCTBHS, HCIONB3YyS 3aKOHBI U (OPMYIBI, CBS3BIBAIOIINE
¢u3nyeckue BEIMUYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJauyd 3allUChIBaThb KpAaTKOE YCIIOBUE,
MOJICTABIIATh (PU3UYECKUE BEIWYMHBI B (POPMYNBI M TPOBOJUTH PACUYEThl, HAXOAWTh CIPABOYHBIC
JAHHbIe, HEOOXOUMBbIE I pelleHUs 3a]ad, OLEHUBATh PEAMCTUYHOCTh MOJYYEHHOH (pu3nyeckoi
BEJIMYMHBI;

pacrio3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PELIMTh IPU MOMOILIM (PU3NYECKUX METOJIOB, B OIUCAHUU
HCCIIEIOBaHMS BBIJENIATH IPOBEPSIEMOE MIPEAIIONIOKEHNE (TUIIOTEY), pa3ndaTh U UHTEPIPETUPOBATH
IIOJTyYEHHBIH pe3ysbTaT, HAXOAUTh OLIMOKU B XOJI€ OIBITA, eJIaTh BHIBOJIBI 10 €r0 pe3yJibTaTaM;
MPOBOJIUTH OMBITBI 10 HAOMIONEHUIO (U3NYECKUX SBICHUN WM (U3NIECKUX CBOWCTB TEN:
(dbopMyIMpOBaTh MpPOBEpPsAEMbIe NPEANOIOKEHUs, COOMpaTh YCTAaHOBKY U3 HPEAJIOKEHHOIO
000pyIOBaHUs, 3aIUCHIBATH XO/I ONBITa U POPMYIMPOBATH BHIBOJIBL;

BBINOJIHATE NPSIMbIE U3MEPEHUS PACCTOSTHUSI, BPEMEHH, Macchl Tesla, 00bEMa, CUIIbl U TEMIIEpaTyphl C
WCTIOJIH30BAHUEM AHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, 3aMUCHIBATh MOKA3aHUS MPUOOPOB C YIETOM
3aJJaHHOI aOCOIIOTHOM MOTPEIHOCTH U3MEPEHUH;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBHCUMOCTH OJHOW (PM3MUECKON BETMYMHBI OT APYrOi C UCHOIH30BAHUEM
IPSIMBIX M3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO IBMIKYLIETOCs Tejla OT BPEMEHHU JBHXKEHUS
TeNa, CWJIBI TPEHHUS CKOJNBXKEHHs OT Beca Teja, KadecTBa OOpaOOTKH TIOBEPXHOCTEH Tel u
HE3aBUCUMOCTH CHJIbI TPEHHs OT IUIOIIAJAW COINPUKOCHOBEHUS Tel, CUJIbl YIPYTrOoCTU OT YIUIMHEHUS
MPY>KUHBI, BBITAIKHBAIOIIEH CHJIBI OT 00bEMa MOTPYKEHHON YaCTH TeNa U OT IUIOTHOCTU YKHIKOCTH,
€€ He3aBUCUMOCTH OT IUIOTHOCTH T€Ja, OT TJIyOMHBI, HA KOTOPYIO MOTPY>KEHO TENO0, YCIOBHUH MIaBaHUS
T€J, YCJIOBUN paBHOBECHSI pbluara 1 OJOKOB), y4acTBOBaTh B IUTAHUPOBAHUM Y4EOHOTO UCCIIEJOBAHMUS,
coOMpaTh YCTAaHOBKY M BBINOJHATh H3MEPEHUs, CleAys MpeIokKEeHHOMY IIIaHy, (UKCUPOBATh
pe3ysbTaThl MOJYYEHHOM 3aBHCUMOCTH (DU3MYECKUX BEJIMYMH B BUJAE NPEIOKEHHBIX TaOIUL U
rpaduKoB, JieNaTh BHIBOJIBI IO PE3Y/IbTaTaM HUCCIIECI0BAaHUS;

MIPOBOJNTH KOCBEHHbIE U3MEPEHNUs (PU3HUECKUX BEIUYUH (IIJIOTHOCTH BEIIECTBA )KUJIKOCTH U TBEPAOTO
TeNa, CWJa TPEHUS CKOJIbXKEHHUs, HaBJICHHE BO3[yXa, BBITAIKMBAIOLIAs CHUJA, JEHCTBYIOIIAas Ha
MOTPYXEHHOE B KHUJKOCTh TEJIO, KO3(DPUIIMEHT MOJIE3HOTO JAEUCTBUS MPOCTHIX MEXAHU3MOB), CIEAYs
NPEUIO)KEHHOW HMHCTPYKLIMU: TIpU  BBINOJHEHMM HW3MEPEHUH coOMpaTh SKCIEPUMEHTATIbHYIO
YCTaHOBKY U BBIYUCIISATH 3HAUEHUE NCKOMOM BEIMYUHBI;

co0Jr01aTh MpaBMiIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;
yKa3blBaTh MPUHLIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIIMECS COCYAbI, OapoMeTp, pbluar, MOABMXKHBIH W HENOJBMXKHBIM OJIOK,
HAKJIOHHAS MJIOCKOCTh;

XapaKTepu30BaTh MPUHLUIIBI JEHCTBUS N3YUYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOMCTB C OOPOH Ha
X ONucaHus (B TOM 4YHCIe: MOJUIMITHUKH, YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMEp, MOPILIHEBOI HACOC, apEOMETp), MCIIOJIb3Ysl 3HAHHUS O CBOMCTBAaX (PU3NYECKUX
SIBIIGHUN ¥ HEOOXO0AUMBbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOANUTH TpUMEPHl (HAXOAUTh HH(OPMAIMIO O MpPUMEpax) MPAKTUYECKOrO HCIONIb30BAHUS
(bu3NyecKux 3HAHUW B MOBCEAHEBHOM JKM3HM IJisi oOecrieueHus: 0e30MacHOCTH IMpHU OOpaIleHHH C
npubopaMM M TEXHHYECKHMH YCTPONCTBAMM, COXpaHEHHs 370pPOBbSI M COOJIOJCHHUS HOPM
9KOJIOTMUYECKOTO TIOBEJIEHUS B OKpPY’KaIOILEH Cpefe;

OCYILIECTBIISATH OTOOp MCTOYHMKOB HH(pOpMauuu B IHTepHETE B COOTBETCTBUHM C 3aJlaHHBIM
MTOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLIUXCS 3HAHUM U MyTEM CpaBHEHHS Pa3IMYHBIX UCTOUYHUKOB
BBIJICNIATH UH(POPMALIUIO, KOTOPAs SIBJISIETCS IPOTUBOPEUMBOM MIIM MOXKET OBITh HEJJOCTOBEPHOM;



UCITIOJIb30BATh MPH BBIMOJIHEHUH YYEOHBIX 3a/JaHUI HAYYHO-TIONMYJSIPHYIO JUTEPaTypy (PU3NYecKOro
COJEp)KaHUs, CIPABOYHBICE MaTepHalbl, pecypcel cetn [HTepHer, BiageTb npUEMaMu
KOHCIIEKTHPOBAHUS TEKCTA, IpeoOpa3zoBaHus HHPOPMAIIUHN U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;
COo3/1aBaThb COOCTBEHHBIE KpaTKHE NUCbMEHHBIE M YCTHBIE COOOLIEHHMS Ha OCHOBE 2—3 HCTOYHUKOB
uHpopManuy (U3NYECKOTO COJACP)KAaHMs, B TOM 4YHCJIE MyOJIMYHO AENaTh KPaTKUE COOOILEHHUsS O
pe3yiabTaTtax MPOEKTOB MM Y4E€OHBIX MCCIIEAO0BAaHUM, IPU 3TOM IPAMOTHO MCIIOJIb30BaTh U3Y4YE€HHBIN
MOHATUIHBIN anmapaT Kypca (PU3HKH, COITPOBOKAATH BBICTYIUICHUE MPE3EHTALINEH;
IIPU BBIIOJHEHUU Y4YEOHBIX IPOEKTOB M MCCIEIOBAHUN paclpelesaTh OO0f3aHHOCTU B TIPYIMIE B
COOTBETCTBUM C IIOCTABJIEHHBIMM 3a/ladaMM, CJIEIUTb 32 BBIOJIHEHHUEM ILJIaHa JEHCTBUM, aJeKBaTHO
OLIEHUBATh COOCTBEHHBIM BKJIQJA B JESTEIbHOCTh TIPYIIbI, BBICTPAUBAaTh KOMMYHHKAaTHBHOE
B3alMO/JICIICTBUE, YUUTHIBasi MHEHUE OKPYKAIOIIHX.

K koH1y 00yueHus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JI0JIKHBI OTPaKaTh
c(pOpMUPOBAHHOCTH y O0YYAIOMIUXCSA YMEHUH:
UCIIOJIb30BaTh IIOHATHS: Macca W pPasMeEpbl MOJIEKYJ, TEIUIOBOEC [BMIKEHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHMS BEINECTBAa, KPHUCTALIMYECKWE M aMOp(HbIE Tella, HACBHIIICHHBIA |
HEHACBILICHHBIN T1ap, BIAXXHOCTh BO3/yXa, TEMIEPATypa, BHYTPEHHSS SHEPIUs, TCIUIOBOU JBUIATEb,
JJIEMEHTApHbIA  3JEKTPUUECKUN 3apsi, JJIEKTPUYECKOE I10Jie, IPOBOJHUKUA M  JIUAIEKTPUKH,
IIOCTOSIHHBIN JIEKTPUYECKUI TOK, MArHUTHOE T10J1€;
pasnuyarh sBJIeHUS (TEIUIOBOE pacCIIMPEHUE M CKaThe, TEeIUIoNepesada, TEIIOBOE PABHOBECHE,
CMauMBaHHE, KaNWUIAPHbIE SBJICHUS, MWCIAPEHHME, KOHJEHCALUs, IUIABJICHUE, KPUCTAJLIM3aLusl
(oTBepneBaHME), KUIEHHE, Terulonepenadya  (TEIUIONPOBOJHOCTb, KOHBEKLHS, HU3JIy4YEHHE),
NIEKTPU3ALKs TeJl, B3aUMOJCHCTBUE 3apsAA0B, NEUCTBUS 2JIEKTPUUECKOI0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMO/ICIICTBUE MAarHUTOB, AEMCTBME MAarHUTHOIO TOJIS HAa IMPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
MHAYKIMS) 110 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIUX JTaHHOE
¢buznveckoe SIBICHHE;
pacrio3HaBaTh MPOSIBICHUE HM3YYEHHBIX (U3NYECKUX SIBICHUH B OKpPYKAIOIIEM MHpE, B TOM 4YHCIE
¢busnveckne SBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATIKECHHE M KAaWUISIPHBIC SBICHHUS B MPHPO/IE,
KpUCTaUIbl B npupoje, nznydenue CoisiHia, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, oOpa3oBaHue
pochl, TymaHa, HWHEs, CHEra, OJJIEKTPUYECKHE SIBICHHUS B aTrMoc(epe, HIIEKTPUYECTBO IKHUBBIX
OpPraHU3MOB, MarHUTHOE T0JIe 3eMJIH, JIpel( MoI0COB, pOJIb MAarHUTHOTO MOJIS AJIs KHU3HHU Ha 3emile,
MOJIAPHOE CHUSIHME, TpU D3TOM I[E€PEBOJUTH MPAKTUYECKYIO 3ajady B Y4eOHYyI0, BbIICIATH
CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3MUECKUX SBICHUM;
ONMCHIBATh M3yUYCHHBIE CBOWCTBA TeN M (DU3MUECKHE SIBJICHUS, WUCIOJIb3YS (PU3NYECKUE BETUUMHBI
(TemnepaTypa, BHYTPEHHsISI 3HEPrusi, KOJMYECTBO TEIUIOTHI, Y/AEiIbHAas TEIUIOEMKOCTh BEIIECTBa,
ylenbHas TEIUIOTa IUIABJIEHUs, yJEJIbHAs TEIUIOTa MapooOpa3oBaHUs, yJelIbHAas TEIUIOTa CrOpaHUs
TOIINBA, KOA()(UIMEHT TIONe3HOr0 MAEWCTBUS TEMJIOBOH MaIllMHBI, OTHOCHUTENbHAs BIAXXHOCTh
BO3/yXa, OIEKTPUYECKHM 3apsj, CWiIa TOKa, DJJIEKTPUYECKOE HAINpPSHDKEHUE, CONPOTUBIICHUE
MIPOBOJIHUKA, YAEIbHOE COIPOTHBIIEHUE BEIIECTBA, padOTa U MOLIHOCTb JIEKTPUUYECKOTO TOKA), MPHU
ONMCAaHUU TPABUIBHO TPAKTOBAaTh (PU3MYECKUI CMBICI HCIIOJIB3YEMbIX BEJIMYUH, OOO3HAYEHUS U
eIMHUIIBl (PU3NYECKUX BEJINYMH, HAXOAUTh (POPMYIIbI, CBS3bIBAIOIINE TAHHYIO (PU3MUECKYIO BETUUNHY
C IpyTUMH BEJIMYMHAMHM, CTPOUTH TpapUKH N3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA Tel, PU3NUECKUE SBICHUS U MPOLECCHI, UCIOb3YsI OCHOBHBIE MOJ0KEHUS
MOJIEKYJISIPHO-KMUHETHUECKONH TEOpHUH CTPOEHMsSI BEIeCTBA, NPUHILMII CYNEepHo3UIUu TMojeil (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3apsAna, 3akoH Oma A ydacTka Lenu, 3akoH J[xoynsa—
JleHua, 3aKOH COXpaHEHMsI SHEPruu, IMPU 1TOM JlaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3alHChIBaTh €70 MAaTEMaTUUYECKOE BBIPAKEHMUE;
OOBSACHATH (PU3UYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YMCJIE U B KOHTEKCTE CUTYyalluil MPaKTHUKO-
OpPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATh NPUUMHHOCIEICTBEHHBIE CBS3U, CTPOUTH O0OBSICHEHUE U3 1—
2 JIOTMYECKHMX IIaroB ¢ OMOpoil Ha 1—2 W3y4eHHBIX CBOMCTBA (U3NYECKUX SBICHHUH, (PU3NYECKHX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;
pemate pacu€THble 3a7aud B 2—3 JEWCTBUSA, HUCIHOJB3YS 3aKOHBI U (OPMYIIBI, CBSI3bIBAIOIINE
¢u3nyeckre BeIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 33/1a4M 3alUChIBATh KPATKOE YCIOBHE, BBIABIAThH
HEJOCTAaTOK JaHHBIX JJIS pelIeHUs 3a7aud, BbIOMpaATh 3aKOHBI U (POpMyIbl, HEOOXOIUMBbIE AJs €€



peleHusl, MPOBOAUTH Pacu€Thl UM CpPAaBHUBATHh IOJIYYCHHOE 3HAUYEHUE (PU3MUYECKOM BEITHMUMHBI C
W3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh MpoOJIEMbl, KOTOPbIE MOKHO PEIIMTH MPH MOMOILIM (PU3UUYECKUX METO/0B, UCIONb3YS
ONMCaHWE UCCIEIOBaHMs, BBIICIATh IPOBEPSEMOE IPEAINOJIOKEHHE, OLIEHUBATh IPABHIBHOCTD
MOpsiAKa MPOBECHUS UCCIICIOBAHNUS, I€1aTh BBIBOBI;

IIPOBOJIUTH OMNBITHI 1O HAOMIOAEHUIO (U3NYECKUX SIBIEHUMM WM (QU3MUYECKUX CBOWCTB Tell
(KanuJUIApHBIE SIBIICHUS, 3aBUCUMOCTh JIaBJICHUS BO3AyXa OT €ro o0béMa, TemmepaTypbl, CKOPOCTH
Iporecca OCThIBAaHMSI W HarpeBaHWs IpPU M3JIydeHUM OT LBeTa M3Jydaromiell (IOryIoIarouei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs BOJBI OT TEMIIEPATYPhl KUAKOCTH U IUIOIIAAN €€ IMOBEPXHOCTH,
UIEKTpU3alMsa Tel M B3aUMOACHUCTBUE HIEKTPUYECKUX 3apsiioB, B3aUMOJICHCTBUE IOCTOSHHBIX
MarHMWTOB, BU3YaJH3alMsi MAaTHUTHBIX TOJICH MOCTOSIHHBIX MarHUTOB, NEHCTBHS MarHUTHOTO TOJS Ha
IIPOBOJIHUK C TOKOM, CBOMCTBA 3JI€KTPOMAarHuTa, CBOMCTBA 3JIEKTPOJABMUIraTessl MOCTOSHHOIO TOKA):
dbopMyIHMpOBaTE TpPOBEpsSEMBbIE TMPEANOJIIOKEHUS, COOMpaTh YCTAHOBKY M3 IPEAJIOKEHHOTO
000pyZI0BaHUs, OIMCHIBATh X0 ONbITa U (POPMYIMPOBATH BBIBOABI;

BBITIOJIHATE TPSIMbIE M3MEPEHHUS TEMIEpaTypbl, OTHOCHUTEILHOW BIQXKHOCTH BO3yXa, CHIIBI TOKa,
HalpsDKeHUs C UCIOJIb30BAaHUEM AaHAJIOTOBBIX IMPUOOPOB M JATYMKOB (PU3HYECKHX BEJIWYMH,
CpaBHMBATh PE3YJIbTAThl U3MEPEHUI C YUETOM 3a/1aHHOM a0COJIFOTHOM MOIPELIHOCTH;

IIPOBOJIUTH UCCIIEI0OBAaHUE 3aBUCHUMOCTU OJIHOM (PU3MUECKON BETMUMHBI OT APYroi ¢ UCHOJIb30BAaHUEM
NOpSIMBIX H3MEPEHUH (3aBHCHMOCTH CONPOTHBIICHUS MPOBOJHHKA OT €ro JUIMHBI, IUIONIaIu
MIOTIEPEYHOr0 CEYEHUs] M YAEIbHOI'O CONPOTUBIICHUS BEIIECTBA MPOBOJHMKA, CHIIBI TOKA, MAYLIETO
yepe3 IMPOBOJHUK, OT HAINpPSOKEHWs] Ha MPOBOAHMKE, UCCIEJOBAHUE IOCJIEI0BAaTEIbHOTO U
HapajyieIbHOr0 COEMHEHUH MPOBOJHHMKOB): IUIAHUPOBATh MCCIIEJOBAHUE, COOMPATh YCTAaHOBKY M
BBITIOJIHATE HM3MEPEHHsI, CIEAys TNPEIJIOKCHHOMY IUIaHy, (PUKCHpPOBATH pPE3yJIbTaThl IOJy4EeHHON
3aBUCUMOCTH B BUJIE TaOIUI] U IpaMKOB, JeJaTh BEIBOBI 10 PE3yJIbTaTaM UCCIIEI0BaHMS;

MPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (U3NYECKUX BEIMYUH (yIeNbHAas TEIIOEMKOCTh BEIECTBA,
COIIPOTHBIIEHUE MTPOBOJIHUKA, pabOTa U MOIIHOCTh 3JIEKTPUUYECKOI0 TOKA): IJIAHUPOBATH U3MEPEHUs,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CJHEIys MPEUIOKEHHOW WHCTPYKUIUH, W BBIYUCIATH
3Ha4YeHUE BEJIMUHHBI;

co0JIr0IaTh MpaBHiIa TEXHUKH O€30MTaCHOCTH MU paboTe ¢ 1a00paTOpHBIM 000PYI0OBAHHUEM;
XapaKTepu30BaTh MPUHLMUIIBI JEHCTBUS N3YUYEHHBIX NPHUOOPOB M TEXHUUYECKUX YCTPOMCTB C ONOPOM Ha
UX ONHUCaHUs (B TOM YHMCIE: CHCTEMa OTOIJICHHS JOMOB, TUTPOMETp, MapoBas TypOuHa, aMIepMeTp,
BOJIETMETpP, CUYETUMK OSJIEKTPUUYECKON SHEPruu, 3JIEKTPOOCBETHTENbHbIE MPHUOOPHI, HarpeBaTelbHbIE
ANEKTPONPUOOPH! (IPUMEPHI), SIEKTPUUECKUE MPETOXPAHUTENH, dJIEKTPOMArHUT, 3JIEKTPOJIBUraTelNb
MIOCTOSIHHOTO TOKA), MCIIONB3ysl 3HAHMS O CBOMCTBaX (DU3MYECKUX SBJIEHUH M HEOOXOIUMbIe
(u3nyeckre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIEé TEXHUYECKHE YCTPOHCTBA M M3MEpPHUTEIbHBbIE NPUOOPHI MO CXEMaM U
CXEMaTHYHBIM PUCYHKaM (SKHUIKOCTHBIA TEPMOMETP, TEPMOC, MCUXPOMETp, TUTPOMETP, JBHUTATEIb
BHYTPEHHEIO CrOpaHHUs, 3JIEKTPOCKON, pPEOCTaT), COCTABIATh CXEMbI JIIEKTPUUYECKUX Lenedl ¢
MOCJIEI0BATENbHBIM U NAPAUICIbHBIM COEIMHEHUEM JIEMEHTOB, pa3ivyasi yCIOBHbIE 0003HAUYEHUs
3JIEMEHTOB JIEKTPUYECKHX LIeTIeH;

MPUBOANTH TPUMEpPHl (HAXOAWUTh HH(OPMAIMIO O TpPUMEpax) MPAKTUYECKOTO MCIIOIb30BaHUS
¢u3nYecKUX 3HAHUI B MOBCETHEBHOM JXU3HU Ui oOecreueHus: Oe30MacHOCTH IMpH OOpaIlleHUuu C
npudopaMH W TEXHUYECKHMH YCTPONCTBAMH, COXpPAaHEHHS 3/I0pOBbsI H COOJIOACHUS HOPM
9KOJIOTUYECKOTO ITOBEIEHUS B OKPYKAIOLIEH Cpele;

OCYILIECTBIIATh MOUCK MH(pOpMaluu GU3NYECKOro cojaepkanus B MHTepHeTe, Ha OCHOBE UMEIOIINXCS
3HaHUM W TyTEM CpaBHEHUS JIOMOJHUTENbHBIX MCTOYHUKOB BBIIEIATH HH(POPMALMIO, KOTOpas
SIBIISIETCS TPOTHBOPEYNBON WITH MOXKET OBITh HEZOCTOBEPHOI;

WCIOJIb30BATh MPH BHIMOJIHEHUH YYEOHBIX 3a/JaHUI HAYYHO-TIONMYJSIPHYIO JIUTEpaTypy (PU3NYecKOro
COZIep)KaHWs, CIpaBOYHBIE  MaTepHaibl, pecypchl ceth MHTepHeT, BiIageTh NpuUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIIUK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIE NMUCHMEHHBbIE M KpaTKUE YCTHBIE COOOLIeHHs, 00001as HHPOpMALUIO U3
HECKOJIbKUX HCTOYHHMKOB (DU3MYECKOTO COJAECpXKaHMsA, B TOM 4HCIE MYyOJIMYHO MPEICTaBIATh
pe3yNbTaThl MPOEKTHON WIIM HCCIIEN0BATENbCKON NIeATENbHOCTH, IPU 3TOM I'PaMOTHO HCIIOJIb30BATh
M3yYEHHBIN MOHATUHHBIN anmapar Kypca (pU3HKH, COPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHEH;



IPU BBIOJHEHUM YYEOHBIX MPOEKTOB M HCCIEIOBAaHMNA (PU3UUYECKUX IPOIECCOB PACHPENEIATh
00513aHHOCTH B TPYIINE B COOTBETCTBUU C MIOCTaBJICHHBIMH 33Ja4aMU, CJICAUTD 3a BBHIITOJIHEHUEM TJIaHa
NeWCTBUI M KOPPEKTHUPOBATH €T0, aICKBAaTHO OL[CHUBATH COOCTBEHHBIN BKJIA]l B I€ATEILHOCTD TPYIIIIBL,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJEHCTBHE, POSBIISAS TOTOBHOCTh pa3periatb KOH(PIUKTHI.

K koHIy 00y4yenus B 9 Kijacce rnpeIMeTHBIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OPMUPOBAHHOCTH Y O0yUAIOUINXCS YMEHHI:
HCIIOJIb30BaTh IOHATHS: CUCTEMa OTCU€Ta, MaTepuajbHas TOYKA, TPACKTOPHUS, OTHOCUTEIBHOCTH
MEXaHMYECKOTo ABMKeHUs, nedopManus (ymnpyras, IuiacTudyeckas), TpeHHE, LEHTPOCTPEMUTEIHHOE
YCKOpEHHE, HEBECOMOCTh M TMEPErpy3KH, LEHTP TSKECTH, aOCOTIOTHO TBEPJOE TEINO, LEHTP TKECTH
TBEPAOIO Tela, paBHOBECHE, MEXaHMYECKHe KOJeOaHHUs U BOJHBI, 3BYK, UH(PaA3BYK U YIbTPA3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, 1IKajIa 3JIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1aIbHO30PKOCTb,
CHEKTPbl HCIIyCKaHUS W TMOIJIOIIeHus, aibda, OeTa- M TaMMa-U3IyuyeHUs, H30TOIbI, sAepHas
JHEPreTHKA;
pasnuyath sSBIEHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJUHEIHOE ABMKEHHE, PAaBHOYCKOPEHHOE
NPSIMOJIMHEIHOE JIBM)KEHUE, CBOOOJHOE MAJCHUE TeJI, PAaBHOMEPHOE JBIKEHHE IO OKPY)KHOCTH,
B3aMMOJICIICTBIE TeJl, pPEaKTHUBHOE JBIKEHUE, KojeOaTelbHOe [BIKEHHE (3aTyxaroume u
BBIHY)KJICHHbIC KOJICOaHMs), PE30HAHC, BOJHOBOE IBI)KEHHE, OTPAXKEHHE 3BYKA, MPSIMOJIMHEHHOE
pacnpocTpaHEHUEe, OTpPaKEHHE U IPEJIOMIIEHUE CBETa, IIOJIHOE BHYTPEHHEE OTPaKEHHE CBETa,
pazinokeHue O€nIoro CBeTa B CIEKTP M CIOXKECHHE CIEKTPAIBHBIX I[BETOB, JUCIEPCHS CBETa,
€CTeCTBEHHAs PaJHMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTPa U3TYUYCHHs) 110 OMMCAHUIO UX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, AEMOHCTPHPYIONINX AaHHOE (PU3UYECKOE SIBIICHUE;
pacrno3HaBaTh MPOSBICHUE M3YyYCHHBIX (U3UYECKUX SBICHHUN B OKpPYKalOIleM MHUpE (B TOM 4YHCIe
¢usnveckne SBICHUS B TPUPOJE: NMPHJIUBBI U OTIMBBI, JIBWKEHHE TUIaHeT COJIHEYHOH CHCTEMBI,
PEaKTHUBHOE JIBM)KEHHE >KMBBIX OPraHU3MOB, BOCIHPHUITHE 3BYKOB JKMBOTHBIMH, 3E€MIIETPSICEHHUE,
celicCMUYeCKHe BOJIHBI, I[yHAMH, 9XO, I[BETA TEJ, ONTUYECKHUE SBICHHUS B NPHUPOJE, OMOIOTHIECKOE
JecTBHE  BUIAMMOIO, YIbTPapUOIETOBOIO M  PEHTICHOBCKOIO  M3JIY4YCHUH, €CTECTBEHHBIN
pPalMOaKTUBHBIA (OH, KOCMHYECKHE JIy4H, PAJAUOAKTHBHOE H3ITYYCHHE MPUPOJHBIX MHHEPAJIOB,
JeCTBHE PaTUOAKTUBHBIX W3ITyYEHUN Ha OPraHU3M YelIOBeKa), IPU STOM MEPEBOAUTH MPAKTHUUECKYIO
3aady B yUeOHYIO, BEICTISTH CYIIECTBEHHBIC CBOWCTBA (IPU3HAKH) (PU3UIECKUX SBIICHHIA;
OIUCHIBATh M3YYEHHbIE CBOMCTBA Tl U (U3NYECKUE SIBICHUS, UCIONb3YS (PU3MUECKUE BETMUYUHBI
(cpeaHsisi 1 MTHOBEHHAs! CKOPOCTh Tejla MpU HEPABHOMEPHOM JBUKEHHMH, YCKOPEHHE, MepeMEIlEeHNE,
MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHMs, CHJIa YINPYIOCTH, CHJIa TSDKECTH, YCKOpPEHHE CBOOOHOIO
MaJieHusl, BEC Tejla, HMIYJIbC Tela, HMIIYJbC CHIJIBI, MEXaHHU4eckas paboTa M MOIIHOCTD,
MIOTEHLIMAJIbHAs DHEPrUs Teja, IMOAHATOIO HaJ IOBEPXHOCTBIO 3€MIIM, IMOTEHIMAJIbHAs DSHEPrus
C)KaTOM MNpYKMUHBI, KUHETUYECKass HHEprus, MOJHas MEXaHUYecKas SHEeprus, Nepuoj M YacToTa
KoneOaHWH, JUIMHA BOJHBI, T'POMKOCTh 3ByKa WM BBICOTA TOHA, CKOpPOCTh CBETa, IIOKa3aTelb
MIPEIOMIIEHUSI CpPefibl), NMPU ONUCAHUM IPABWIBHO TPAKTOBAaTh (DPU3MUECKUH CMBICH HCIHOJIb3YEMBIX
BEIMYMH, 0003HAUYEHUS M EIUHMIBI (PU3MUECKUX BEJIUYMH, HAXOAUTh (HOPMYJIbI, CBSI3bIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIUMYMHY C JPYTMMHU BEIMYMHAMHU, CTPOUTh TIpapuKd H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;
XapaKTepu30BaTh CBOMCTBA Tej, (U3NYECKUE SIBICHUS U IPOLECCHI, UCIOJIb3Ys 3aKOH COXpPaHEHUs
OHEPruM, 3aKOH BCEMHPHOTO TATOTEHMSI, MPUHLMII CYNEPHNO3ULUN CHJI, IPUHLIUI OTHOCUTEIBLHOCTU
lanunes, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPETOMIICHHSI CBETa,
3aKOHBI COXPAHEHUsS 3apsiIOBOTO M MAacCOBOIO YHMCEN IPH SIEPHBIX pEaKLHUsX, NP 3TOM J1aBaTh
CIIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3aIIUCBIBATH €0 MAaTEMAaTUYECKOE BHIPAKEHUE;
OOBSICHATH (PU3MUECKUE MPOIIECCHl U CBOIMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIUil MPAKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH MPUYUHHO-CIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3
2—3 NOTMYECKUX ILAroB ¢ OMOpoil Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PU3MUYECKUX SBICHUH, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEI;
pemaTh pacuéTHbIe 3a/a4M (ONMUpAIOIIMECs] Ha CHUCTEMY U3 2—3 ypaBHEHMM), MCIONb3Ys 3aKOHBI U
(dbopMyIibl, cBsA3bIBaONINE (PU3NUYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3a/1aydl 3alMChIBATh
KpaTKO€ yCJIOBHUE, BBIABIIATH HEJJOCTAIOIIME MIIM N30BITOYHbIE JaHHBIE, BHIOUPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJIMMBIE ISl pEILlIeHUsl, MPOBOAUTH PAacUYEThl U OIEHUBATh PEATUCTHUYHOCTH IOJIYYEHHOIO
3Ha4YeHUs1 PU3NUYECKOI BETMUNHBL;



pacro3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO PEIIMTH MPH MOMOLIM (PU3UUYECKUX METO/0B, HUCIONIb3YS
ONMCAaHUE UCCIECOBAHMS, BBIACIATH MPOBEPSEMOE MPEANOI0KEHHE, OIEHUBATh MPABUIBLHOCTD
MOpsiIKa MPOBECHHS UCCIIEIOBAHUS, 1€1aTh BBIBO/IbI, HHTEPIPETUPOBATEH PE3YNbTAaThl HAOIIOACHUH 1
OTIBITOB;

MIPOBOJIUTH OMBITHI MO HAOIIOACHUIO (PU3NYECKUX SIBICHUHN MM (PU3HMUECKUX CBOWMCTB Tel (M3y4YEeHHE
BTOpOro 3akoHa HplOTOHA, 3akOHAa COXpaHEHHs DSHEPIUU, 3aBHCHUMOCTh NEpuoAa KoJeOaHui
NPYKHHHOTO MasTHHKA OT MAacChl TPy3a M >KECTKOCTU NPYKUHBI U HE3aBHCUMOCTH OT aMILTUTYbI
MasblX KoJeOaHul, MpSAMOJIMHEHHOE PacHpOCTpAHEHUE CBETAa, PassioKeHHE Oeoro cBera B CIEKTD,
M3yuyeHHE CBOMCTB H300paXEHHS B IUIOCKOM 3€pKaje M CBOWCTB H300paKeHHs IpeaMeTa B
coOuparoleit nH3e, HaOII0IeHNE CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITyYEHUS): CAMOCTOSTEILHO
coOMpaTh YCTaHOBKY W3 H30BITOYHOrOo Habopa 0O0OpYAOBaHMS, OMMCHIBATH XOJA ONbBITA U €ro
pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI;

MPOBOJUTH MpPH HEOOXOAMMOCTH CEpUI0 TPSAMBIX HM3MEPEHMI, OIpeness CpeaHee 3HaueHue
U3MEPSIEMON BeTUYMHBI (POKYCHOE pacCTOSTHUE COOMpArOIIeH JTUH3bI), 000CHOBBIBATH BHIOOP criocoOa
U3MepeHus (M3MEPHUTEIBHOTO PHOO0pa);

MIPOBOAUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3UYECKMX BEIMYMH C HCIOJIB30BAHUEM MPSIMbIX
M3MEpEeHUH (3aBUCUMOCTh IIYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JBIDKCHHM 0€3 HavaJbHOMN
CKOpPOCTH, Tepuoja KoieOaHWil MaTeMaTH4ecKOoro MasTHHMKAa OT JUIMHBI HHUTH, 3aBHUCUMOCTH YTJia
OTpaXEHHsI CBETa OT yIJIa MAaJCHUS W yIJIa MPEeJIOMJICHHS OT YyIja TaJeHHs): IUIAaHUPOBATh
UCCIIEIOBaHUE, CaMOCTOSATEIbHO CcOOUpaTh YCTAaHOBKY, (DUKCHpPOBATh pPe3ylbTaThl MOTYyYECHHOU
3aBHCUMOCTH (PM3UYECKUX BEIMYMH B BHUJE TAONHIl W TPauKOB, JENaTh BBIBOJBI MO pe3ybTaTaM
UCCIIeIOBAHMUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PM3UUECKUX BEIMYUH (CpPEIHSSI CKOPOCTh U YCKOPEHHE Tela Mpu
PaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHUE CBOOOTHOTO MaCHHUs, KECTKOCTh MPYKUHBI, KO3()PHUIHEHT
TPEHUSI CKOJIBKCHHUS, MEXaHWdeckas paboTa W MOIIHOCTh, YacTOTa H TMEpPHOA KoieOaHWi
MaTEMaTHYeCKOro M NPY)KMHHOTO  MAasTHHMKOB, OINTHYecKas cuja coOuparomeil  JUH3BbI,
panMoOaKTUBHBIA (POH): TUTAHUPOBATH M3MEPEHHS, COOMpPATh HSKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIONHATh HU3MEpPEHUsl, CJeays MPEeANoKEHHOW WHCTPYKIUHU, BBIYHUCIATH 3HAUEHUE BEIUYHMHBI U
aHAJM3UPOBATh MOJyYCHHBIE PE3YIIbTATHI C YIETOM 3aJaHHOM IMOTPEITHOCTH U3MEPEHUI;

co0Jr01aTh MpaBuiIa TEXHUKU O€30IIaCHOCTH MPU paboTe ¢ 1abopaToOpHBIM 000y I0BAHUEM;
pa3nuyaTh OCHOBHBIE MPU3HAKN M3YYEHHBIX (DU3MUYECKHX MOJIEJCH: MaTepuaibHas TOYKa, a0COIIOTHO
TBEPJIOE TeNo, TOYEYHBIH MCTOYHUK CBETa, Jyd, TOHKas JIMH3a, IUIAaHETapHas MOJENIb aroMma,
HYKJIOHHAs1 MOJIETTb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHLMUIIBI JEHCTBUS N3YUYEHHBIX PHUOOPOB M TEXHUYECKUX YCTPOMCTB C ONOPO Ha
X omucaHus (B TOM 4YHCIE: CIUAOMETP, JATYUKH IIOJIOKEHUS, PACCTOSIHUS W YCKOPEHHs, PaKeTa,
9XO0JIOT, OYKM, MEPUCKOMN, (oToammapaT, ONTHYECKHE CBETOBOJIbI, CHEKTPOCKOI, JO3UMETp, KaMmepa
Bunbscona), ucnomnp3ys 3HaHHSA O CBOMCTBax (PU3MUECKHUX SIBIEHUM M HeoOXoauMble (U3NUYECcKue
3aKOHOMEPHOCTH;

WCTIOJIH30BATh CXEMBI H CXEeMAaTUYHBIC PUCYHKH U3yYCHHBIX TEXHUYECKUX YCTPONCTB, N3MEPUTEIBHBIX
npUOOPOB M TEXHOJOTMUYECKUX MPOLECCOB NMPHU PELICHUH Y4eOHO-PAaKTUYECKUX 3a]ad, ONTHYECKHE
CXEMBI JIJIsl TIOCTPOEHUSI N300pakKeHUH B IJIOCKOM 3€pKajie U coOuparoie J1H3e;

NPUBOANUTH TpUMEpPbl (HaXOAUTh HMH(OPMAIMIO O MpUMEpax) MPAKTUYECKOIO HCIOIb30BaHUS
(Gu3NYeCKUX 3HAHWI B MOBCETHEBHOW JKU3HU Uil oOecredeHus: 0e30MacHOCTH TMpH OOpaIieHu ¢
npubopaMM M TEXHHYECKHMH YCTPOHCTBAMH, COXPAaHEHMs 310pOBbSI M COOJIOJCHHUS HOPM
HKOJIOTHYECKOTO MTOBEICHUS B OKPY)KAIOIIEH cpeie;

OCYLIECTBIATh TOUCK HHGpopManuu (U3NYECKOro cojepkaHus B HHTepHETe, CaMOCTOATENbHO
dbopMyIHpys TOHWCKOBBIM 3alpoc, HAaXOIWTh MYTH ONpPEICICHHUs TOCTOBEPHOCTH ITOJY4EeHHOMN
nH(pOpMaIUY Ha OCHOBE UMEIOIIMXCS 3HAHUHN M JIOTTOJTHUTEIbHBIX UCTOYHUKOB,;

WCTIOJIB30BATh TPH BBHITIOJHEHUH YYEOHBIX 3a/IaHUil HAYYHO-TIOMYJSIPHYIO JTUTEPATypy (HU3HYECKOTO
COJZIepKaHus, CIpaBOYHBIE  MaTepuaibl, pecypchl ceth MHTepHeT, BiaaeTb MNpUEMaMHU
KOHCIIEKTHPOBaHUS TEKCTa, MpeoOpa3oBaHust MHPOPMAIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE MH(MOPMAIMU U3 HECKOJIBKUX
HUCTOYHHUKOB (DU3NYECKOTO COJICpIKAHUS, IYOJUYHO TPEACTABISATH PE3ylIbTaThl MPOSKTHOW WIIN
HCCIIEIOBATENILCKON JIEATENIbHOCTH, MPU 3TOM TPAMOTHO HCIIOJIB30BaTh H3YYCHHBIN MOHATUHHBIN



ammapar M3y4yaeMmoro pasziena (pU3MKH UM CONPOBOXAATh BBICTYIUIGHHE MpE3eHTAUUEH ¢ y4éTom
0COOEHHOCTEH ayTUTOPUU CBEPCTHHUKOB.

TemaTHYecKkoe IVIAHUPOBAHUE C YKA3aHUEM KOJIHYeCTBa aKaJeMHYeCKHX 4YacoB, OTBOAUMBIX HA
OCBOEHMe KAK10il TeMbl y4eOHOro npeAMeTa U BO3MOKHOCTH HCII0JIb30BAHMS 110 ITO Teme
3J1eKTPOHHBIX (HU(POBBIX) 00pa30BaTEJILHBIX PECYPCOB

TemaTHYecKoe NJIAHUPOBaHHE MO (U3UKe JUIA 7-9-T0 Kjacca cOCTaBJIEHO € y4eTOM padouei
NporpaMMbl BoCIUTaHUs. BociuTarebHbII NOTEHIHA JAHHOI0 y4e0HOI0 MpeIMeTa
ol0ecrieynBaeT peajM3alMI0 CJIeAYIOIIUX HeJeBbIX IPHOPUTETOB BOCIMTAHUA 00yYAIOIINXCS
000:

1.Pa3BuTHE IEHHOCTHOIO OTHOLICHHS K NPHPO/ie KAK HCTOYHHMKY KM3HHU HA 3emJie, OCHOBe
CaMoro ee CyleCTBOBAHHUS, HYK/Ial0LIeicsl B 3a1UTe H MIOCTOSSTHHOM BHUMAHHMH CO CTOPOHBI
YyeJIOBeKa;

2.PazBuTHE HEHHOCTHOI0 OTHOIIEHHUS K 3HAHMAIM KaK MHTE/UIEKTYaJlIbHOMY pecypcy,
o0ecneynBalouemMy Oyayuee 4ea0BeKa, KaK pe3y/ibTaTy KPONOTJIMBOIO0, HO YBJIEKATEJIbHOIO
yueOHOro Tpyaa.

TemaTH4eckoe n1aHUpoBaHHe 7 Kiaace

1. Tema 1 «®Du3uka u ee pojb B IO3HAHUU OKPYKAIOIIETO MUPA 6 yaca
2. Tewma 2. «IlepBoHavaIbHBIE CBECHHUS O CTPOSHHH BEIIECTBA 5 yacos
3. Tema 3. «/IBm>xeHHE U B3aUMOJICHCTBUE TEIL ) 21 4gaca
4. Tema 4. «/laBneHue TBepbIX TeJ, )KUIKOCTEH U Ta30B» 21 gaca
5. Tema 4. «PaboTa U MOIITHOCTh. DHEPTHUS» 124acosB
6. Wroroas kKoHTpoJbHAsA paboTa 1 yac
7. Peseps 2 Jaca

Ioypo4yHoe muianupoBaHue 7 Kiaace
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Tema 1 «@u3uKa U ee PoJib B MO3HAHUM OKPYKawmiero | 6 Jp 2
MHpPa»

1 1 https://resh.edu.ru
Unctpykrax no Th. ®usuka — Hayka o npupoze. SBnenus [subject/lesson/26
TIPUPOJIBI. 03/

2 1 https://resh.edu.ru

[subject/lesson/26
dusnyeckue sIBICHUS 02/
3 1 https://resh.edu.ru
[subject/lesson/26
DusnyecKre BEJIMYUHBI U HX U3MEPEHHE 02/train/

4 Wuctpykrax no Th JlaboparopHast pabora Nel 1 1
«OmnpeneneHne IEeHbI ASTICHUS MKAIbI U3MEPUTEIHLHOTO
mpubopa»

5 Merop! HayyHOTO no3HaHus. Onucanue Gpu3nIecKux 1



https://resh.edu.ru/subject/lesson/2603/
https://resh.edu.ru/subject/lesson/2603/
https://resh.edu.ru/subject/lesson/2603/
https://resh.edu.ru/subject/lesson/2602/
https://resh.edu.ru/subject/lesson/2602/
https://resh.edu.ru/subject/lesson/2602/
https://resh.edu.ru/subject/lesson/2602/train/
https://resh.edu.ru/subject/lesson/2602/train/
https://resh.edu.ru/subject/lesson/2602/train/

SIBIICHUM C TTIOMOIIBIO MOJIeNeH

6 Wucrpyxrax no Th Jlaboparopras padora Ne2 1 1
«OrnpeieneHre pa3MepoB MAJBIX TEI)

Tema 2. «IlepBoHayajbHbIe CBeAeHHsI O CTPOEHHM | 5
BelIeCTBA»

7 1 https://resh.edu.ru
Crpoenue BemectBa. OMBITH, TOKa3bIBAIOIINE TUCKPETHOE /subject/lesson/15
CTPOEHUE BEIIECTBA 33/

8 1 https://resh.edu.ru

/subject/lesson/15
JIBr>KeHME 4acTuIl BeleCTBa 34/

9 Ypok-uccienoBanue «OIBITHI TO HAOMIOASHUIO TeruioBoro | 1
pacuIpeHHs Ta30By

10 1 https://resh.edu.ru

/subject/lesson/15
ArperaTHble COCTOSIHUSI BEIIeCTBA 34/

11 | OcobeHHOCTH arperaTHbIX COCTOSHUM BoIbl. O000IIeHHE 1
1o paszzeny «llepBoHayaIbHbIC CBEJICHHS O CTPOCHUU
BEIICCTBA»

Tema 3. «/IBu:keHHe U B3anMoeilicTBHeE TeJI.) 21 Jp 3,
Kp 1

12 1 https://resh.edu.ru
MexaHu4eckoe IBmkeHHe. PABHOMEPHOE U HEpaBHOMEPHOE [subject/lesson/14
JIBUKCHUE 88/

13 1 https://resh.edu.ru

[subject/lesson/15
CkopocTb. ENUHULIBI CKOPOCTH 25/
14 | Pacuer myTH 1 BpeMEHH JBIKEHUS 1
15 1 https://resh.edu.ru
[subject/lesson/15
31/
https://resh.edu.ru
[subject/lesson/26
Wuepuust. Macca — Mepa HHEPTHOCTH Tell 01/

16 | IT;mortHOCTH BemecTBa. Pacyer maccel 1 00beMa Tena o ero | 1
TJIOTHOCTH

17 | Uucrpykrax mo Th. Jlabopatopnas pabora Ne3 1 1
«Ornpeenenre IIOTHOCTH TBEPAOTO TeIay

18 1 1 https://resh.edu.ru

[subject/lesson/29
Pemenne 3aga4d no teme "ItoTHocTs BemecTna' 74/

19 1 https://resh.edu.ru
Cuita Kak XapakTepuCcTHKa B3auMoercTsus tes. Cuna [subject/lesson/26
ynpyroctu. 3akoH ['yka 00/

20 | Unctpykrax o Th. Jlabopatopras padota Ned 1 1
«HM3yueHne 3aBUCIMOCTH PaCTsDKEHUS (e opMaIim)

MIPY>KUHBI OT TIPHIIOKEHHOH CHITBD)
21 1 https://resh.edu.ru
[subject/lesson/25
SIBnenune Tsarorenus. Cuia TSHKECTU 99/

22 | Cpsi3b MEXy CHIION TSDKECTH M Maccoii Tena. Bec Tena. 1
Pemenne 3amau o teme "Cuna Tsoxecta"

23 | Cuna TSDKECTH Ha Apyrux manerax. dusnueckue 1
XapaKTePUCTUKH TUTAHET

24 | Usmepenue cuil. JluaaMmomeTp 1

25 1 1 https://resh.edu.ru

Bec tema. HeBecoMmocTh

/subject/lesson/25



https://resh.edu.ru/subject/lesson/1533/
https://resh.edu.ru/subject/lesson/1533/
https://resh.edu.ru/subject/lesson/1533/
https://resh.edu.ru/subject/lesson/1534/
https://resh.edu.ru/subject/lesson/1534/
https://resh.edu.ru/subject/lesson/1534/
https://resh.edu.ru/subject/lesson/1534/
https://resh.edu.ru/subject/lesson/1534/
https://resh.edu.ru/subject/lesson/1534/
https://resh.edu.ru/subject/lesson/1488/
https://resh.edu.ru/subject/lesson/1488/
https://resh.edu.ru/subject/lesson/1488/
https://resh.edu.ru/subject/lesson/1525/
https://resh.edu.ru/subject/lesson/1525/
https://resh.edu.ru/subject/lesson/1525/
https://resh.edu.ru/subject/lesson/1531/
https://resh.edu.ru/subject/lesson/1531/
https://resh.edu.ru/subject/lesson/1531/
https://resh.edu.ru/subject/lesson/2601/
https://resh.edu.ru/subject/lesson/2601/
https://resh.edu.ru/subject/lesson/2601/
https://resh.edu.ru/subject/lesson/2974/
https://resh.edu.ru/subject/lesson/2974/
https://resh.edu.ru/subject/lesson/2974/
https://resh.edu.ru/subject/lesson/2600/
https://resh.edu.ru/subject/lesson/2600/
https://resh.edu.ru/subject/lesson/2600/
https://resh.edu.ru/subject/lesson/2599/
https://resh.edu.ru/subject/lesson/2599/
https://resh.edu.ru/subject/lesson/2599/
https://resh.edu.ru/subject/lesson/2599/
https://resh.edu.ru/subject/lesson/2599/

99/

26 1 https://resh.edu.ru
CrnoxeHue IBYX CUII, HAIIPaBJICHHBIX 110 OJHON MPSMOH. [subject/lesson/29
PaBHonelicTBytOmAs CHI 73/

27 | Pemrenue 3ajau no teme "PaBHoneHCTBYOmAs crt'” 1

28 1 1 https://resh.edu.ru

/subject/lesson/15
Cuna tpenus 1 e€ Bujibl. TpeHue B MPUPOJIC U TEXHUKE 36/

29 | Unctpykrax mo Th. JlaGopaTtopHas padora Ne5 1
«M3ydeHne 3aBUCIMOCTH CHIIbI TPEHHSI CKOJIBKEHHS OT
CHJIBI IaBJICHHS U XapaKTepa COMPHUKACAFOIIUXCS
TIOBEPXHOCTEN

30 | Pemrenue 3amau o temaMm: «Bec Tenay, «I'paduueckoe 1
n3obpaxenue cuiy, «Cuibhy, «PaBHOJEHCTBYOMIAS CHID).

31 | Ob6obmaroIee MOBTOPEHUE TEMBI 1 1

32 | KortponsHas padota Ne 1 mo Temam: «MexaHHYECKOE 1 1
JIBIDKEHHEY», «Macca, IIII0THOCTEY, «Bec temay,

«['padnueckoe n3o0paxkenue cuim», «CHITbD
Tema 4. «/laBneHue TBepABIX TeJl, KUIKOCTel U ra3oB» 21 Jip 2
Kp1l
33 1 https://resh.edu.ru
/subject/lesson/29
Jasnenne. CriocoObl YMEHBIICHHUS M YBEJIHMUCHHS TaBJICHUS 71/

34 | JlaBneHue raza. 3aBUCUMOCTD JIABIICHUS T'a3a OT 00bhEMa, 1
TeMIIepaTypsl

35 1 https://resh.edu.ru
[epenaua qaBiieHus TBEPIABIMU TEIAMH, KUIKOCTIMH U /subject/lesson/25
razamu. 3akoH [lackais 98/

36 1 https://resh.edu.ru
JlaBneHue B 5KMAKOCTH U T'a3e, BBI3BAHHOE IEHCTBHEM CHJIBI /subject/lesson/15
TSKECTH 37/

37 1 https://resh.edu.ru
Pemrenue 3amau o teme «JlaBieHue B )KMIKOCTH U Ta3e. /subject/lesson/29
3akon [Tackamsy 70/

38 1 https://resh.edu.ru

[subject/lesson/15
Coo01arIuecs: COCy/Ibl 38/
39 | I'mapaBiaudeckuii nmpecc 1
40 1 https://resh.edu.ru
[subject/lesson/29
ManomeTtpsl. [TopuiHeBoM XKUIKOCTHBIA HACOC 69/
41 | Atmocdepa 3emiin ¥ IPUYKHBI €€ CYIIeCTBOBAHUSI 1
42 1 https://resh.edu.ru
[subject/lesson/15
Bec Boznyxa. AtMocdepHoe naBiieHne 35/
43 1 https://resh.edu.ru
[subject/lesson/15
W3mepenne armocdepHoro aasnenus. Oneit Toppuyerm 35/

44 | 3aBHCHMOCTBH aTMOC(EPHOTO JIABJICHUS OT BBICOTHI HAJI 1
YPOBHEM MODSI

45 | bapomertp-anepoun. ATMocdepHOe 1aBiIeHUE Ha 1
Pas3IUYHBIX BHICOTAX

46 | Pemenue 3ama4 o teme " AtmocdepHoe gapieHue" 1

47 1 https://resh.edu.ru
JeiicTBHe KUIKOCTH U Ta3a Ha OTPYKEHHOE B HUX TEJIO. [subject/lesson/29
Apxume/ioBa cuia 68/

48 | Uuctpykrax mo Th. Jlabopatopras padota Ne6 1 1

«Onpenenenrie BEITATKABAIONIEH CHIIBI, IEHCTBYIONIEH Ha



https://resh.edu.ru/subject/lesson/2599/
https://resh.edu.ru/subject/lesson/2973/
https://resh.edu.ru/subject/lesson/2973/
https://resh.edu.ru/subject/lesson/2973/
https://resh.edu.ru/subject/lesson/1536/
https://resh.edu.ru/subject/lesson/1536/
https://resh.edu.ru/subject/lesson/1536/
https://resh.edu.ru/subject/lesson/2971/
https://resh.edu.ru/subject/lesson/2971/
https://resh.edu.ru/subject/lesson/2971/
https://resh.edu.ru/subject/lesson/2598/
https://resh.edu.ru/subject/lesson/2598/
https://resh.edu.ru/subject/lesson/2598/
https://resh.edu.ru/subject/lesson/1537/
https://resh.edu.ru/subject/lesson/1537/
https://resh.edu.ru/subject/lesson/1537/
https://resh.edu.ru/subject/lesson/2970/
https://resh.edu.ru/subject/lesson/2970/
https://resh.edu.ru/subject/lesson/2970/
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TCJIO, NIOTPYKCHHOEC B )KUAKOCTH)

49 | IlnaBanue Tein 1

50 | Uuctpykrax no Th. JlabopaTopHas padoTa Ne7 mo teme 1 1
«HccenoBanue 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMa
MOTPY>KEHHOH B XKHJKOCTh YACTH TEIa

51 | O6obmatomiee MOBTOPEHNE TEMBI 1

52 1 https://resh.edu.ru

/subject/lesson/29
66/
Pemenue 3a1a4 mo Temam: «IlmaBanue CymoB. https://resh.edu.ru
BoznyxomnaBanue», «JlaBieHue TBEpABIX TEI, )KUIKOCTEH /subject/lesson/29
¥ Ta30B» 67/
53 | KonrponpsHas padora Ne 2 o teme «JlaBineHue TBEpIbIX 1 1
TEJ, )KHAKOCTECH 1 Ta30B»
Tema 5. «PaGoTa 1 MOIITHOCTb. JHEPrUs» 12 Jp 2
Kp2
54 1 https://resh.edu.ru
[subject/lesson/29
MexaHnndeckas padboTa 65/
55 1 https://resh.edu.ru
[subject/lesson/29
MomHocTs. EnuHUIIBI MOIITHOCTH 63/

56 1 https://resh.edu.ru
IMpocthie MexaHU3MbI. Phruar. PaBHOBecHe cuil Ha phryare. [subject/lesson/25
PhIuaru B TeXHHKe, OBITY U IPUPOJIC. 96/

57 | Uuctpykrax no Th. JlabopaTopHas padoTta Ne 8 1 1
«HccrnenoBanne yCIOBUIA PaBHOBECHS] phIYaray

58 | llpodopueHTaInOHHBIN YPOK 1

59 | Pemenue 3ama4 o Teme «Y CJIOBHS PAaBHOBECHS PhIYAray 1

60 | KoaddummeHT mone3Horo AeiCTBUS MEXaHU3Ma. 1 1
Wuctpykrax mo Th. Jlaboparopras pabora Ne9
«M3mepenne KI1JI HaKITOHHOM IIIOCKOCTH

61 | Pemenne 3axau no Teme "Pabora, MomHocTs, KITJT" 1

62 1 1 https://resh.edu.ru
Mexanunueckas sHeprusi. Kunetndeckas U moTeHIUAIbHAS [subject/lesson/25
SHEprus 97/

63 | 3aKoH coXpaHEeHHs] MEXaHMYECKON 3HEPIUU 1

64 | ObobmaroIee MOBTOPEHNE TEMBI 1

65 | KonrpoasHas padota Ne3 mo teme «PaboTa 1 MOIIIHOCTb. 1 1
OHeprus

66 | Konrponbnas pabGota Ne 4 ( uToroBast) 1 1 https://resh.edu.ru

[subject/lesson/31
25/

67 | Peseps 1

68 | Peseps 1
HToro 68 JIp9

Kp 4

TemaTH4yeckoe MJIaHHPoOBaHue 8 Kaace

Tema 1 «TermoBeIe IBICHUS

Tema 2. «9NEKTPUYECKUE W MArHUTHBIE SIBJICHUS
WroroBas koHTpoJsibHAs paboTa

Pe3zeps

28 gaca
37 gacoB
1 gac

2 Jaca
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Tema 1 «TenioBble IBICHUS 28 | Kp1
Jip 3
1 MHcTpyKTax no Tb. OCHOBHbIE MOAOMKEHUA 1
MOIEKYNIAPHO-KUHETUHECKOWM TEOPUN U UX
OMbITHbIE MOATBEPKAEHUA
2 Macca 1 pasmep aTOMOB 1 MOJIEKY/ 1
3 Mogenu TBEpA0ro, UAKOro 1 rasoobpasHoro 1 https://resh.edu.ru/subject/lesson/2987/
COCTOSIHUI BelecTsa
4 O6bACHEeHMe CBOMCTB TBEPAOTro, UAKOro U 1
ra3oo6pa3HOro COCTOAHWUI BelecTBa Ha OCHOBE
NONOXKEHNIN MOSIEKYNAPHO-KMHETUYECKON
Teopum
5 Kpucrannunyeckune n amopdHble Tena 1 https://resh.edu.ru/subject/lesson/2986/
6 CmaumBaHme n KanuanapHocTb. MNosepxHocTHoe | 1
HaTaXeHue
7 Tennosoe paclwmpeHne u cKatne 1
8 Temnepatypa. CA3b TemnepaTypbl €O 1 https://resh.edu.ru/subject/lesson/2595/
CKOPOCTbIO TEMJIOBOIO ABUMKEHMA HaCTUL,
9 BHyTpeHHAs aHeprua. Cnocobbl nsmeHeHns 1 https://resh.edu.ru/subject/lesson/2595/
BHYTPEHHEeM 3Heprum
10 Buabl Tennonepeaayn 1 https://resh.edu.ru/subject/lesson/2594/
11 | Ypok-koHpepeHuua "MpaKkTnueckoe 1
MCNO/1b30BaHMe TerMI0BbIX CBOMNCTB BELLECTB U
MaTepMnanos B Liensx sHeprocbepekeHma"
12 | Konnyectso tennotsl. YaenoHaa Tennoemkocts | 1 https://resh.edu.ru/subject/lesson/2989/
13 | YpaBHeHue Tennosoro 6anaHca. Tennoobmen n | 1
Tenj0Boe paBHoBecue
14 | UHctpykTak no Tb. /labopatopHas pabotaNel |1 |1
"NccnepoBaHue ABneHUA TennoobmeHa npu
CMeLUMBaHMUN XON04HOW U ropaYyen Boabl"
15 | PacueT KonnyecTsa TenNoTbl, HEOBXOAMMOTO 1
[NA HarpeBaHWA Tena v BblAeNAEeMOro UM npu
oxNnaxaeHun
16 | UHctpykTask no Tb. /labopaTtopHas pabota Ne2 |1 |1
"OnpeaeneHue yaenbHOM Ten10emMKoCcTH
BellecTsa"
17 | SHeprua Tonnuea. YaenoHas tensiorta cropadma | 1
18 MnaBneHue u oTBepAEBaHNE KPUCTANTINYECKUX 1 https://resh.edu.ru/subject/lesson/1539/
Ten.
19 YaenbHaAa TennoTa naaBAeHus 1
20 MapoobpasoBaHue n KoHaeHcauusa. NcnapeHne | 1 https://resh.edu.ru/subject/lesson/2985/
21 | KuneHue. YaenbHas Tennota napoobpasosarua | 1

M KoHAeHCcauuun. 3aBUCMMOCTb TEMNEPATypPbI
K1UneHumAa ot aTMOCd)epHOI'O AaBneHunA
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22 | BnaxHOCTb BO34yxa. MHCTpyKTax no Thb. 1 )1
NabopaTtopHas pabota Ne3 "OnpeaeneHue
OTHOCUTENbHOM BNAXKHOCTU BO3AyXa"
23 | PeweHve 33434 Ha TenJioBble Npouecchl 1 https://resh.edu.ru/subject/lesson/2984/
24 MpuHuMnbl paboTbl TENNOBbLIX ABUTATENEN. 1 https://resh.edu.ru/subject/lesson/2593/
MapoBasa TypbuHa. [isuraten BHYTPEHHErO
cropaHms
25 KN4 tennosoro gsuratena. Tennosble 1
ABUTaTeNIN U 3aLLMUTA OKPYKatoLLel cpeabl
26 | 3aKOH COXpaHEeHMUA N NpeBpaALLEHUA SHEPTUU B 1
TEnIoBbIX Npoueccax
27 | NoparoToBKa K KOHTPO/bHOW paboTe no Teme 1
"Tennosble ABNeHUA. MI3MeHeHMe arperaTHbIx
COCTOsIHUI BellecTBa"
28 | KoHTponbHas pabota Nel no teme "Tensiosble |1 |1
ABNEHUA. MI3MeHeHWe arperaTHbIX COCTOAHMUM
BellecTBa"
Tema 2. «JaexkTpuueckue u Mmarautesie | 37 | Kp1
SIBJICHUS» Jp
29 dneKkTpusauma Ten. [la poaa sNeKTpUYEeCcKux 1 https://resh.edu.ru/subject/lesson/2983/
3apagos
30 | Ypok-uccnegosaHue "dneKkTpmsauma Ten 1
WHAYKLUMEN U NPU CONPUKOCHOBEHUN"
31 | BsaumogeincTamne 3apsarKeHHbIX Tesl. 3aKoH 1
KynoHa
32 dneKTprnyeckoe none. HanpsaKeHHOCTb 1
aneKkTpuyeckoro nona. MpuMHLMN cynepnosnumnm
3NEKTPUYECKUX NoNew
33 Hocutenun anekTpuyeckmx 3apagos. 1 https://resh.edu.ru/subject/lesson/1540/
dnemeHTapHbIN 3apag,. CTpoeHne aToma
34 | MNpOBOAHMKN U OUINEKTPUKU. 3aKOH 1
COXPaHEHMA 31EKTPUYECKOTO 3apAaa
35 DNEeKTPUYECKUI TOK, YCNOBUA EFO 1 https://resh.edu.ru/subject/lesson/2591/
CYLLLeCTBOBaHMA. MCTOYHMKM 3NEKTPUYECKOTO
TOKa
36 | [encTBuA 3NeKTPUYECKOro ToKa 1 https://resh.edu.ru/subject/lesson/2591/
37 | Ypok-uccnegosaHue "Oencrene 1
3NEKTPUYECKOro No/A Ha MPOBOAHMKN U
ON3NEKTPUKM"
38 | DNEKTPUYECKUIA TOK B METa/NIaX, HULKOCTAX U
rasax
39 | dneKTpUYecKas Lenb M e€ COCTaBHbIe YacTu 1
40 Cuna ToKa. UHcTpyKTaxK no Tb /labopaTtopHas 1 1
paboTa No4 "N3mepeHue n perynimpoBaHue
CUAbl TOKA"
41 | dneKTpuyeckoe HanpsKeHue. BonbTmeTp. 1
42 | ConpoTuBieHne NPoBOAHMKA. YaenbHoe 1
COMPOTUB/IEHWNE BELLECTBA
43 | Pacyét conpoTMBAEHMA NPOBOAHMKA 1
44 | 3aBUCUMOCTb CUAbI TOKA OT HanpsaXeHua. 3akoH | 1 https://resh.edu.ru/subject/lesson/2590/
Oma ans yyacTka uenu
45 | PeweHue 33434 Ha 3akoH OMma g8 y4acTka 1
uenm
46 | MNocnepoBaTenbHoe coegnHEHUA NpoBogHMKos | 1 https://resh.edu.ru/subject/lesson/3246/
47 | UHcTpyKTax no T6. /labopaTtopHasa pabota Ne5 |1 |1
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"MpoBepKa NpaBuaa CNOKEHUA HANPAXKEHNN
npv nocaeaoBaTelbHOM COeANHEHUN ABYX
pe3nctopos"

48 MapannenbHoe coeguvHeHUA NPOBOAHUKOB

https://resh.edu.ru/subject/lesson/3246/

49 PeweHue 3a4a4 Ha NnpumeHeHMe 3akoHa Oma
ONA PAa3NNYHOro CoeIMHEHMA NPOBOAHUKOB

50 PaboTa 1 MOLLLHOCTb 3/IEKTPUYECKOTO TOKa.
3aKkoH [koyna-NleHuya

https://resh.edu.ru/subject/lesson/2981/

51 NHcTpyKTax no Thb JlabopatopHaa pabota No6
"OnpeaeneHne paboTbl U MOLLIHOCTU
3/IEKTPUYECKOro ToKa"

52 dneKkTpUYecKme uenu n notpebutenn
3NEeKTPUYEecKol sHeprum B 6oITy. KopoTKkoe
3aMblKaHue

https://resh.edu.ru/subject/lesson/2588/

53 MpodopreHTaUNOHHbIN YPOK

54 | MoproToBKa K KOHTPOAbHOM paboTe No Teme
"IneKkTpuryeckme 3apaapl. 3apaKeHHble Tena u
nx B3anmogenctems. MNocToaHHbIN
3/IEKTPUYECKUI TOK"

55 KoHTponbHaa paboTa Ne 2 no teme
"IneKTpmyeckme 3apaabl. 3apAKeHHble Tena u
Mx B3aumogenctams. NMocTosiHHbIN
3NEeKTPUYECKMi ToK"

56 MocTOAHHbIE MarH1TbI, UX B3aumMoaencTesmne

57 | Ypok-uccnegosaHue "M3yyeHne nonemn
NMOCTOAHHbIX MarHUToB"

58 MarnuTtHoe none. MarHUTHOE noae 3emMnm u
€ro 3Ha4YeHune ANA XKM3HM Ha 3emne

https://astro.cpm77.ru/lesson/earth

59 OnbIT OpcTega. MarHmMTHOe none
3NeKTpMYecKoro Toka MarHutHoe none
KaTYLIKKN C TOKOM

https://resh.edu.ru/subject/lesson/2978/

60 | MNpuMeHeHWe 3NeKTPOMArHUTOB B TEXHUKE.
MHcTpyKTaxk no Tb JlabopaTopHasa pabota No 7
"N3yyeHune aencTBMS MarHMTHOTO NoJA Ha
NPOBOAHMK C TOKOM"

61 dneKTpoaBuraTenb NOCTOAHHOIO TOKA.
Mcnonb3oBaHWe aNeKkTpoaBuraTenei s
TEXHUYECKNX YCTPOMCTBAX M Ha TpaHCMopTe.

62 OnbiTbl Papagen. 3aKOH 31EKTPOMArHUTHOM
MHAYKuun. Mpasuao JleHua

63 | dneKkTtporeHepaTop. Cnocobbl NoayyeHms
3N1EKTPUYECKOM IHEPTUN. DNEKTPOCTAHLMMN Ha
BO306HOBAAEMbIX UCTOUYHMKAX SHEPTUU

64 | MNopgrotoBKa K KOHTPOJIbHOW paboTe No Teme
"IneKkTpryeckme u MarHuTHble ABaeHua"

65 KoHTponbHana pabota Ne 3 no Teme
"IN1eKTpUUYECKNE U MarHUTHbIE ABAEHUR"

66 KoHTponbHasa paboTa N2 4 utorosas

67-
68 Peseps

HTroro

68

Kp 4
ap 7

TemaTtuyeckoe naaHuposaHue 9 Knacc
Pasgenl MexaHun4yeckne aneHma ----40 yacos
Pasgen 2 MexaHnyeckne KonebaHua n BosIHbl -------

15 yacos
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Pasgen 3 3ﬂeKTpOMaFHMTHOE nosne v aNeKTpoMarHMTHble BOJIHbI ----6 yacos

Paspen 4 CBeToBbIE ABNEHUA ------- 15 vacos

Pazpen5 KsaHTOBbIE ABNEHUA------- 17 yacos

Pasgen 6 Wtorosas KOHTposibHaA paboTta 1uac
Peseps 8 uacos

Tema ypoka
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Pazgen 1 «MexaHndeckue siBJCHH» 40 Kp 2
Jip 4
1 MHCcTpyKTax TB. MexaHuueckoe ABusKeHue. 1 https://resh.edu.ru/subject/less
MaTepuanbHas TouKa on/6287/
2 Cuctema otcyeta. OTHOCKTE/IbHOCTb 1
MeXaHMYECKOro ABUMNKEHMS
3 PaBHOMepHOE NPAMOANHENHOE ABUNKEHME 1
4 HepaBHOMepHOE NPAMOANHENHOE ABUMKEHNME. 1
CpeaHAs 1 MrHOBEHHaA CKOPOCTb
S MpAMONNHeHoe PaBHOYCKOPEHHOE ABUXKEHME. 1 https://resh.edu.ru/subject/less
YcKopeHue on/3721/
6 1 https://resh.edu.ru/subject/less
CKOpOCTb NPAMONNHENHOIO PaBHOYCKOPEHHOTO on/3025/
AsvxkeHus. Fpaduk ckopoctu
7 MHcTpyKTax no Tb. /labopaTtopHasa pabota N 1 1 1
"OnpeaeneHune yCKopeHua Tena npu
PaBHOYCKOPEHHOM ABUMEHUM MO HaKJIOHHOM
naockoctun"
8 Cso6oaHoe nageHue Ten. OnbiTbl Fanunen 1
9 PaBHOMEpPHOE ABUXKEHWNE MO OKPYKHOCTM. 1 https://resh.edu.ru/subject/less
Mepuoa v 4actoTa obpalteHua. JinHetHas n on/1530/
yr/0Bas CKOpoCTy
10 LleHTpocTpeMuUTEIbHOE YCKOpPeHue 1
11 MepBblii 3aKOH HbloTOHa. BeKTop cunbl 1
12 BTopoit 3aKoH HbloToHa. PaBHoaelcTaytowan cuna | 1
13 TpeTtuit 3akoH HbtoToHa. Cynepnosmums cun 1
14 PelweHune 3aaa4 Ha NpUMeHeHMe 3aKOHOB 1 https://resh.edu.ru/subject/less
HbloTOHa on/4717/
15 Cuna ynpyroctu. 3aKoH yka 1
16 PeweHune 3aaa4 no teme «Cuna ynpyroctm» 1
17 MHcTpyKTax no Tb. /labopaTopHasa paboTta No 2 1 1
«OnpeaeneHne XecTKoCTU NPYUHbI»
18 Cuna TpeHua 1
19 PeweHune 3agay no teme «Cuna TpeHUA» 1
20 MHcTpyKTax no Tb. /labopaTopHasa pabota Ne 3 1 1
"OnpegeneHue KoapduumneHTa TpeHUn
CKONbXKeHua"
21 PeweHue 3anay no teme "3akoHbl HbloToHa. Cuna | 1
ynpyroctu. Cuna TpeHua"
22 Cuna TAXKECTU M 3aKOH BCEMUPHOTO TATOTEHUA. 1 https://resh.edu.ru/subject/less
YcKkopeHue ceo6oaHOro nageHus on/2586/
1 https://resh.edu.ru/subject/less

23 Ypok-KoHbepeHuma "[BuKeHne Ten BOKpyr
rpaBUTaLMOHHOrO LeHTpa (ConHeyHas cuctema).

on/3022/
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FanakTuku"

24 PeweHue 3aaa4 no Teme "Cuna TAMKECTM U 3aKOH 1 https://resh.edu.ru/subject/less
BCEMMUPHOTrO TAroTEHUA" on/3023/
25 MepBana KOCMUYECKanA CKOPOCTb. HeBecoMocTb 1 1
neperpysku
26 PaBHOBecMe maTepuranbHOM TOUKKN. ABCONOTHO 1
TBEpAOE Teno. PapHoBecme TBEPAOro Tena ¢
3aKpenIEHHOM OCbo BpPaLLeHua
27 MoMeHT cunbl. LLeHTp TAMKecTH 1
28 PeweHue 3agay no teme "MomeHT cusbl. LieHTp 1
TAXKecTn"
29 MoAroToBKa K KOHTPO/IbHOM paboTe no Teme 1
"MexaHunuyeckoe asuxkeHue. Bsanmopgeicreune
Ten"
30 KoHTposibHas pabota Ne 1 no teme 1 1
"MexaHuyeckoe asukeHue. Bsaumoaeiicteme
Ten"
31 Mmnynbe Tena. UMnyabe cnnbl. 3akoH coxpaHenmna | 1
nMMynbca. YNpyroe u Heynpyroe B3aMmoencrame
32 PelweHne 3aaay no Teme "3aKoH COXpaHEHMS 1
nmnynbca”
33 Ypok-KoHbepeHuma "PeakTUBHOE ABUNKEHNE B 1
npupoae n TexHuke"
34 MexaHnyeckasa paboTta 1 MOLHOCTb 1
35 PaboTa CuAbl TAXKECTU, CUIbI YNIPYFrOCTU U CUAbI 1
TpeHus
36 MHcTpykTaxk no Th. /labopaTopHasa pabota Ne 4 1 1
«OnpeneneHue paboTbl CUbI TPEHUA MPK
paBHOMEPHOM ABUMKEHUM Tesa Mo
rOpU30HTa/IbHOM NOBEPXHOCTNY
37 CBa3b 3Heprum u pabotbl. MoTeHumanbHan 1
3Heprus
38 KuHeTnyeckas sHeprusa. Teopema o KuHeTuueckon | 1
3Heprum
39 3aKOH COXpPaHeHWs 3HEPTUM B MEXAHWKeE 1
40 KoHTponbHasa pabota Ne 2 Mo Teme «MmnynbC. 1 1
SHepruaA. 3aKoHbl COXpPaHEeHMA»
15 Kp1
Paspen 2 «MexaHunuyeckue KonebaHua u BOJIHbI» JIp 2
41 1 https://resh.edu.ru/subject/less
KonebaTtenbHoe ABUMKEHUE U €0 XapaKTePUCTUKU on/3020/
42 3atyxatowme KonebaHmnAa. BblHyKaeHHble 1
KonebaHma. Pe3oHaHc
43 MaTemaTUUeCKni 1 NPYKUHHBIA MaATHUKM 1
44 MHcTpyKTax no Tb. /labopaTtopHasa pabota No 5 1 1
«MccneposaHme 3aBUCMMOCTH Nepunoaa
KonebaHMi NoABeLIEHHOro K HATU rpy3a oT
OMHBI HUTW»
45 MpeBpaLLeHNE IHEPTUN NPU MEXAHNYECKMX 1
KonebaHuax
46 PelweHue 3agay 1
47 MHcTpyKTax no Tb. /labopaTtopHasa pabota No 6 1
«M3mepeHune ycKkopeHus cBob6OAHOro naaeHuUsa»
48 MexaHuyeckune BoaHbl. CBOMCTBA MEXaHUYECKUX 1 https://resh.edu.ru/subject/less

BOJIH. [1poaoabHbIE M NOMepeYHble BOAHbI

on/3017/
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49 YpoK-KoHpepeHuus "MexaHn4yeckue BOJIHbI B 1
TBEPAOM Tene. Cefcmmyeckme BOJIHbI"

50 1 https://resh.edu.ru/subject/less
3BYK. PacnpocTpaHeHune u oTpaxeHue 3ByKa on/2585/

51 MpodopUeHTaLMOHHbIN YPOK 1

52 1 https://resh.edu.ru/subject/less

on/3015/

IPOMKOCTb 3BYKa M BbICOTA TOHA. AKYCTUYECKUI https://resh.edu.ru/subject/less
pe3oHaHCc on/3014/

53 YpoK-KoHpepeHuma "YnbTpassyk n MHGPa3ByK B 1 https://resh.edu.ru/subject/less
npuposae n TexHuke" on/3013/

54 MoAroToBKa K KOHTPO/IbHOM paboTe no Teme 1
"3aKoHbI coxpaHeHua. MexaHu4yeckne KonebaHusa
N BONHbI"

55 KoHTponbHasa pabota Ne 3 no Teme "3aKoHbl 1 1
coxpaHeHus. MexaHuyeckme KonebaHua 1 BoNHbI"
Pa3gen 3 «JaekTpoMaraHuTHoe moJie u 6
IJTEKTPOMATrHUTHBIC BOJTHbI»----

56 DNEKTPOMArHUTHOE Nosie. DEKTPOMArHUTHble 1 https://resh.edu.ru/subject/less
BOJHbI on/3010/

57 1 https://resh.edu.ru/subject/less
CBoliCTBa 9N1EKTPOMArHUTHbBIX BOJIH on/3008/

58 YpoK-KoHpepeHuma "LLIKana anekTpoMarHuTHbIX 1
BOJIH. Micnonb3oBaHMeE 3/1eKTPOMArHMTHbIX BOJTH
AN coToBoOM cBA3M"

59 YpoK-uccnenosaHue "M3yyeHne ceoncts 1
3NEKTPOMArHUTHbIX BOJIH C MOMOLLbHO
MobunbHoro TenepoHa"

60 PelweHune 3agay Ha onpegeneHne 4actoTbl 1 1
OIVHbI 91eKTPOMArHUTHOW BOJIHbI

61 dneKTpoMarHuTHasa npupoaa ceeta. CKOpPoCTb 1
cseTa. BosHoBbIE cBOWCTBA CBETA
Pazpnen 4 CBeTOBLI€ SIBJICHUSA ------- 15 Jip 1

62 MNcTouHMKM cBeTa. MNpamonunHeiiHoe 1 https://resh.edu.ru/subject/less
pacnpocTpaHeHue ceeTa. 3aTmeHus ConHua 1 on/3007/
JlyHbl

63 | 3akoH oTpaeHwA ceTa. 3epKana. PelueHue 1 https://resh.edu.ru/subject/less
3334 Ha NPUMEeHeHMEe 3aKOHa OTPAXKEHWA cBeTa on/3006/

64 1 https://resh.edu.ru/subject/less
lNpenomneHue ceeTa. 3aKOH NpesoMaeHna ceeTa on/3005/

65 MonHoe BHyTPeHHee oTpaXKeHue cBeTa. 1
Mcnonb3oBaHMe NOAHOIO BHYTPEHHErO
OTpaKeHUs B ONTUYECKMX CBETOBOAAX

66 PelueHue rpadmnyeckmx 3agay 1

67 Ypok-KoHpepeHuma "Ucnonb3osaHne NoaHOro 1
BHYTPEHHErO OTPAXKEeHWUA: CBETOBOAbI,
ONTUKOBOJIOKOHHAA cBs3b"

68 1 https://resh.edu.ru/subject/less
JInH3bl. ONTUYeCcKaa cmna NAnUH3bI on/3004/

69 1 https://resh.edu.ru/subject/less
MocTpoeHune n3obparkeHni B IMH3aX on/3003/

70 MHcTpykTaxk no Th. J/labopaTopHasa pabota Ne 7 1 1
"OnpegeneHne GOKYCHOro PaccToAHMUSA U
ONTUYECKOM CUNbI COBMpPAIOLLLEN NNUH3bI"

71 Ypok-KoHbepeHuma "OnTuyeckne NMH30BbIe 1
npubéopb!"

72 1 https://resh.edu.ru/subject/less

['na3s Kak onTuyeckasa cuctema. 3peHv1e

on/3001/
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73 YpokKk-KoHbepeHuus "edekTbl 3peHuna. Kak 1
COXPaHUTb 3peHune"
74 PasnoskeHune 6enoro ceeta B cnekTp. OnbiTbl 1 https://resh.edu.ru/subject/less
HbtoToHa. CnoXKeHne CnekTpasibHbIX LBETOB. 0on/3000/
75 Auncnepcua ceeta 1
76 YpoK-npaKkTnkym "BosiHOBble CBOMCTBA CBeTa: 1
ancnepcus, uHtepdepeHuma n andpakuma”
Paspen5 KsaHTOBble ABAEHUA------- 17
77 OnbiTbl Pesepdopaa 1 nnaHeTapHasa Mogens 1 https://resh.edu.ru/subject/less
aToma on/2997/
78 1 https://resh.edu.ru/subject/less
Moctynatbl bopa. Mogenb atoma bopa on/2995/
79 McnyckaHue 1 NoriolLeHne ceeta aToMoM. 1
KBaHTbI. /InHe4aTble CreKTpbl
80 YpoK-npaktnkym "HabaogeHne cnekTpos 1
ncnyckaHms"
81 1 https://resh.edu.ru/subject/less
PaanoakTMBHOCTb M €€ BUAabl on/2990/
82 CTpoeHune aTomHoOro agpa. HyknoHHasa moaens 1
83 PagunoakTMBHble npespalleHna. M3oTonbl 1 1
84 PelweHune 3aau no Teme: "PagnoaKkTUBHbIE 1
npespaweHuns”
85 Mepuopa nonypacnana 1
86 Ypok-koHbepeHuma "PagmoakTuBHble nanyyeHmna |1
B NpUpoae, MeanumHe, TexHuke"
87 ApepHble peakunmn. 3aKOHbI COXpPaHeHMA 1 https://resh.edu.ru/subject/less
3apA40BOro M MaccoBoro Yncen on/1544/
88 JHeprua cA3n aToMHbIX agep. CBA3b Macchl 1 1
3Hepruun
89 PeweHue 3apay no teme "fiaepHble peakummn' 1 1
90 Peakuuu cuHTe3a 1 geneHus aaep. MCTOUHUKK 1
aHeprum ConHua 1 3B€34,
91 Ypok-KoHbepeHuua "AaepHas sHepreTuka. 1
[encTBmA pagmoaKTUBHbIX U3/YYEHWNI Ha KMUBble
opraHusmbl"
92 MoAroToBKa K KOHTPOJIbHOM paboTe no Teme 1
"IneKkTpomarHuTHoe none. INeKTPOMarHUTHbIE
BOJIHbI. KBaHTOBbIE ABNEHMA"
93 KoHTponbHas pabota Ne 4no teme 1 1
"9N1eKTPOMArHUTHOE Nosie. INEKTPOMArHUTHbIE
BO/IHbl. KBaHTOBbIE AiBNIEHUA"
95- 8
102 | Pe3seps
HToro 3a roa 102 7n1a6

5 kon
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