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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo (¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBJIEHA Ha
OCHOBE TOJIOKEHUH M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS Ha 0a30BOM YypOBHE
OCHOBHOI 00pazoBaTenbHOl nporpammsbl, npeactaBieHHbIXx B PI'OC OO0, a takxke C
yaétoM (enepanpbHO pabouell mporpamMmbl BocuTanus 1 KoHIENIMu mpemnojaBaHus
ydeOHOoro npeamera « Du3nKa.

Copepxanue  mporpamMmbl M0 (u3MKe  HampaBieHO  Ha  (OpMHpOBaHUE
€CTECTBEHHOHAYYHOUN I'PaMOTHOCTH O0YUYalOIIMUXCA U OPTaHU3AIUIO U3yUeHUs (PU3UKHU Ha
JeSITEIbBHOCTHONM OcHOBe. B mporpamme 1o Qu3uke YYUTHIBAIOTCS BO3MOXKHOCTHU
ygeOHOro mpeamera B peammsarnuu  TpeboBanmit PI'OC OOO K mIaHHPYyEMBIM
JMYHOCTHBIM M METaNpeIMETHBIM pe3yJibTaTaM OOYYEHHs, a TaKXKe MEXKIPEIMETHbIC
CBS3M E€CTECTBEHHOHAYYHBIX Y4E€OHBIX IpPEAMETOB HAa YPOBHE OCHOBHOTO OOLIETO
00pa3oBaHUs.

[IporpamMa o ¢u3MKe yCTaHABIMBAET pacHpeeieHne y9eOHOro MaTepuania 1mo rojgam
o0ydeHus (1o Kjaccam), MpeAsiaraeT MPUMEPHYIO MOCIEI0BATENIbHOCTh U3YUEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE DAa3BUTHUS NPEIMETHOIO COJEpKaHUS U Y4YETE BO3PACTHBIX
0COOEHHOCTEH 00yUYarOIIMXCA.

[IporpaMmma mo ¢usuke paspaboTaHa C IETbI0 OKa3aHUSA METOAWYECKOW IMOMOIIU
YUUTEIIO B CO3/IaHUH padoyeil MpOorpaMmsl 10 y4eOHOMY MPEAMETY.

®dusuka ABISETCS CUCTEMOOOPA3YIOINM JIsl €CTECTBEHHOHAYUHBIX YUE€OHBIX MPEAMETOB,
IOCKOJIbKY (PM3MYECKHE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBJICHUN, H3y4aeMBbIX
XUMUeH, Ouonorueu, actpoHomuel u (Qusnyeckor reorpaduel, BHOCUT BKJIAJ] B
€CTECTBCHHOHAYYHYIO KAapTUHY MHUpPa, NPEIOCTaBIseT HauOosee SICHbIE O0O0pasiibl
NPUMEHEHHs HAy4YHOTO METOJ]a MO3HAaHMs, TO €CTh CH0c0o0a MOTY4YeHHs JTOCTOBEPHBIX
3HAHUU O MUpE.

OpnHa U3 IIaBHBIX 3a/1a4 (PU3UYECKOTO 00pa30BaHMs B CTPYKTYpe 00IIero oopa3oBaHus
COCTOUT B (hOPMHUPOBAHMH €CTECTBEHHOHAYYHOW T'PaMOTHOCTH M WHTEpeca K Hayke y
00yUarommxcs.

Wzydyenne ¢u3ukn Ha 0a30BOM YPOBHE TMPEANOIAracT OBIAJCHHE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIIMMH €CTECTBEHHOHAYUYHYIO TPaMOTHOCTb:

e  HAYYHO OOBSICHSTH SIBIICHUS;

e  OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;

e  UHTEPIPETHPOBATh JAaHHBIE M WCIOJb30BaTh HAYYHBIC JOKA3aTENbCTBA IS
MOJTyYEHUs BBIBOJIOB.

[lenn wn3yuenuss GU3MKH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OMPENETICHBI B
Konnenuuu npenonaBanus ydeOHoro mnpeamera «®Puszuka» B 00pa3oBaTEIbHBIX
Opra’u3anusax Poccuiickon Oenepaunu, peanu3yroImx OCHOBHBIC
oO1ieoOpazoBareybHble  MpOrpaMMbl,  yTBepkACHHOW  pemenuem  Kosmeruu



MunuctepcTBa npocsemnienus Poccuiickoit deneparuu (mpotokon ot 3 mpexadbps 2019 r.
No [1K48H).

Henau nzyyeHusi pu3uKU:

e  MpUOOpeTEeHHE HMHTEpeca U CTPEMJICHUS OOYYaloIIUXCS K HAYYHOMY HU3YYEHHIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

e  pa3BUTHE TMPEACTABICHUI O HAyYHOM METOJe TMO3HaHHA U (popMHpOBaHHE
HCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

e  (QopMupoBaHHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTara HU3YYEHUS OCHOB
CTPOCHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3HKU;

e  (QopMupoBaHHE TIPEACTABICHUM O poiid (PU3MKK i1 Pa3BUTUS  APYrUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

e  pa3BUTHE TPEACTABICHUN O BO3MOXKHBIX cdepax Oyaymiei mpodeccrnoHaIbHOMI
NESATEIbHOCTH, CBA3AHHOW ¢ (DPM3MKOM, MOATOTOBKA K JAJIbHEHUIIIEMY OOYYEHHUIO B ATOM
HaIpaBJICHUU.

JlocTikeHne 3TUX 1eledl mporpamMmbl MO (U3MKE HA YPOBHE OCHOBHOIO OOILIEro
00pa3oBaHus 00ECTICUNBACTCS PEUICHUEM CIICIYIONMINX 3a/1a4:

e  TpHOOpETEHHE 3HAHWNA O JHUCKPETHOM CTPOCHHMHM BEIIECTBA, O MEXaHHMYECKHX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e  MpPUOOpETEHHE YMEHUN OINUCHIBAaTb W OOBACHATH (PUBWYECKUE SABJICHUS C
WCITOJIb30BAHUEM TTOJTYICHHBIX 3HAHUM;

e  OCBOCHHE METOJIOB PEIICHHUS MPOCTEUIINX PACYETHBIX 3a/ad C HMCIOJIh30BAaHHEM
(buU3HYEeCKUX MOJIENIEeH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1aY;

e  pa3BUTHE YMEHHH HAONMIOIaTh TPHUPOIHBIC SBJICHUS U BBIIOJHITH OIBITHI,
nabopaTopHble pabOThl U OSKCIEPUMEHTAIBHBIE WCCIIEIOBAHUS C HCIOJIb30BAHUEM
WU3MEPUTEITBLHBIX TPUOOPOB;

. OCBOEHHE TPUEMOB paboThl ¢ MHPopMalel (PU3NIECKOr0 COACPKAHUS, BKIIIOYAs
UHOOPMAITMI0O O COBPEMEHHBIX JOCTHKCHUSX (DU3WMKH, aHaIu3 M KPUTHUYECKOE
OIlCHUBaHUE WH(MOPMAITUH;

e  3HAKOMCTBO cO c(depamu mnpodhecCHOHAIBHON JeATeIbHOCTH, CBA3aHHBIMU C
GU3MKON, W COBPEMCHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha JOCTH)KCHUSIX
(bu3MYECKO HAYKH.

Ha wn3ydenue pusuku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
oTBOoUTCS 238 yacoB: B 7 Kjacce — 68 yacoB (2 yaca B Hefe10), B 8 Kjiacce — 68 yacoB
(2 waca B Hememo), B 9 «xkmacce — 102 wyaca (3 uyaca B HEAEN).

[Ipennaraemseiii B mporpamMme 1o (u3MKe MEepedeHb J1a0OpaTOPHBIX PAbOT W OIBITOB
HOCUT PEKOMEHJATeNbHBIA  XapaKTep, YYUTENb JelaeT BBIOOP MPOBEICHUS
7a00paTOpHBIX pabOT W ONBITOB C YYETOM HMHIWBHIYAIBHBIX OCOOCHHOCTEH
00ydJaronmuxcsi, CIHUCKa OKCIIEPUMEHTAIBHBIX 3aJIaHWi, TMpeiaraeMblX B paMKax
OCHOBHOTO TOCYJIJAPCTBEHHOTO dK3aMeHa 1o (Pu3unKe.



COJAEPXKXAHUME OBYUYEHUA
7 KIIACC

Pasznen 1. ®u3uka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®uznka — HayKa o npupoe. ABneHus npupoasl. U3NYECKUE SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BenU4HMHBL. V3MepeHnue Qusnyeckux BenuuuH. Du3nUecKue MPUOOPHI.
[TorpemHocTs n3MepeHnii. MexxnyHapoaHasi CuCTeMa €AUHULL.

Kak ¢usmuka u gpyrue ecTecTBEHHbIE HAyKH M3y4aloT Mpupoidy. EcrecTBeHHOHAy4HBIN
METOJI TIO3HAHUs: HAOJI0/IEHHEe, MOCTAHOBKA HAYYHOTO BOIPOCA, BBIIABM)KEHHE THIIOTE3,
HKCIIEPUMEHT IO MPOBEPKE TUMoTe3, oObsICHEeHHE HablonaeMoro siBieHus. OnucaHue
(bU3MYECKUX SBICHUMN C TTOMOIIBIO MOJIETICH.

Hemoncmpauuu.

1.  MexaHnyeckue, TEMIOBbBIE, JEKTPUIECKNE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. @®uznyeckue NpubOpsI U MpoLeaypa NPSMbIX U3MEPEHHI aHAJIOTOBBIM U LU POBBIM
pruOOPOM.

Jlabopamopnvie pabomel u onvimol.

1. OmpeneneHuie LEHbI AJICHUS IKAIbl H3MEPUTEIBHOTO MPUOOpa.

2 N3mepenune paccTossHUM.

3.  H3mepenue 00bEMa KUAKOCTU U TBEPIAOTO TENA.

4. OnpeneneHue pa3sMepoB MaJbIX TEIl.

5. M3mepeHue Temmeparypbl IPU NOMOIIM >KMAKOCTHOTO TEPMOMETPA M JATYMKA
TEMIIEPATYPHI.

6. IIpoBeneHue ucciieqoBaHUs 1O MPOBEPKE THIIOTE3BI: NAJbHOCTh IOJIETA IIAPUKA,
NYLIEHHOTO TOPU30HTANILHO, TeM O0JIbIlIe, YeM OOJIbIlIE BHICOTA TYCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJEKYJIbl, WX pa3Mmepbl. ONBITHI, T0Ka3bIBAIOIINE
JVCKPETHOE CTPOECHHE BELIECTBA.

JIBrkenue dactul BemiecTBa. CBsI3b CKOPOCTH JBW)KEHHMSI YacTHUI[ C TEMIIEpaTypoM.
bpoyHnoBckoe nBuxkenue, nuddysus. BzanmoaelicTBue YacTHIl BEIIECTBA: IPUTIKEHUE U
OTTAJIKNBaHUE.

ArperaTHble COCTOSIHHS ~ BEIIECTBA: CTPOCHHUE TAa30B, JKUIKOCTEM W  TBEPABIX
(KpUCTAINIMYECKNX) TeJl. B3auMOCBSI3p MEXIy CBOMCTBAMHM BEUIECTB B Pa3HBIX
arperaTHpIX COCTOSIHUAX M HMX AaTOMHOMOJEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Hemoncmpayuu.

1.  HaOGmroneHue OpOYHOBCKOTO JIBH)KEHHUS.

2. HaGmonenue nuddysumn.



3. HaGmionenue siBneHUN, OOBACHSIOMUXCS TMPUTHKEHUEM WIH OTTAIKUBAHUEM
YaCTUI BEIIECTBA.

Jlabopamopnvie pabomul u onvimol.

1. OieHka AuamMeTpa aToMa METOJIOM PsIOB (C UCToNIb30BaHUEM (oTorpaduit).

2. OnbIThl MO HAOIIOACHUIO TEMJIOBOIO PACIIMPEHUSI Ta30B.

3. OmnbITEI MO OOHAPYKEHUIO JCHCTBHUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBuskeHHe U B3aUMOJAEMCTBHE TeJl.

Mexannueckoe ABWXKEHHE. PaBHOMEpHOE M HEpaBHOMEpHOE ABUKEHHE. (CKOpPOCTb.
CpenHsst CKOpOCTh IPU HEPABHOMEPHOM ABMKEHHUH. PacYéT myTH U BPEMEHHU JIBU>KCHUSL.
SBneHne wHepuuu. 3aKOH WMHEpUUU. B3aumopaeicTBHE Ten Kak MPUYMHA H3MEHEHUS
CKOPOCTH JABIKEHUA Tesl. Macca kKak Mepa MHEPTHOCTH Tena. [[MoTHOCTH BemiecrTsa.
CBs13b IJIOTHOCTH € KOJTMYECTBOM MOJICKYJI B €IMHHUIIC 00bEMA BEIIeCTBa.

Cuila kak xapakTepucThka B3aumozeiicTBus Ten. Cuna ynpyroctd U 3akoH [yka.
W3mepeHne criibl ¢ MOMOLIBIO AUHAMOMETpA. fIBJIEHUE TATOTEHUS U cuia Tshkectn. Cuna
TSKECTH Ha Jpyrux Iutanerax. Bec tena. HeBecomocTs. CrioxkeHHe CHII, HAIIPABICHHBIX
o ofgHOM mnpsmou. PaBHoxeWcTByromas cui. Cuna TpeHus. TpeHue CKONbXKEHUS M
TpeHue nokosi. TpeHue B mpupojie U TEXHUKE.

emoncmpayuu.

1.  HaGmonenue MexaHMYECKOTO JBM)KCHHUS Tela.

2 N3mepenne cKkopoCTr NPSIMOIMHEUHOTO JIBUKEHHS.

3 HaOntonenue siBieHUs1 THEPIUU.

4.  HaGmroneHue u3MeHEHHUs: CKOPOCTH MPHU B3aUMOJIEHCTBUH TETI.

5. CpaBHeHHE Macc MO B3aMMOJICHCTBUIO TEI.

6.  ClioxeHue CHll, HalpaBJICHHBIX M0 OJHOW MPSMO.

Jlabopamopnvie pabomel u onvimol.

1. OmnpezneneHue CKOPOCTH PAaBHOMEPHOTO NBHKEHUs (IIapvKa B KUIAKOCTU, MOJCIH
IIEKTPUUECKOTO aBTOMOOWIIS M TaK Jajiee).

2. OmpeneneHue cpeaHeld CKOPOCTH CKOJIbKEHUS OpycKa WM MIapuKa MO0 HAKJIOHHOU
IIJIOCKOCTH.

3. OmnpezneneHue MIOTHOCTH TBEPAOTO TENA.

4. OnbIThl, TEMOHCTPUPYIOIIHUE 3aBUCUMOCTh PACTSKEHUS (Iegopmaliuu) MpyKUHbI
OT MPHUJIOKEHHOMN CHJIBI.

5.  OnbIThl, IEMOHCTPUPYIOIIKUE 3aBUCUMOCTh CUJIbI TPEHUS CKOJILKEHUSI OT Beca Teja
Y XapakTepa COMPUKACAIOIINUXCSI TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

HaBnenue. CnocoObl yMEHBIIEHHWS W yBEJIWYCHUsS JaBieHus. JlaBieHwe Trasa.
3aBUCHUMOCTH JaBJCHHS Tra3za OoT o0béMa, TemrepaTypsl. [lepenaya maBienus: TBEPABIMU
TEeIaMH, JKHJIKOCTIMH U Ta3zamu. 3akoH I[lackans. IlHeBMartnueckue MallMHBI.



3aBUCMMOCTh JABJICHHUS JKUJIKOCTH OT TiyOuHBI. [mapocTaTudeckuii mapamokc.
CooOmaromuecs cocybl. [ uapaBinueckrue MEXaHU3MBI.

Atmocdepa 3emnn u armocdepHoe AaBineHue. [IpuunHBl CylIeCTBOBaHHSA BO3AYIIHON
obonoukn 3emud. Omnbir  Toppuuermu. M3mepenue armMoc@epHOro IaBJICHHS.
3aBUCUMOCTh aTMOC(EPHOT0 JaBJICHUS OT BBICOTHI HajJ ypoBHeM Mops. [Ipubopsl miis
U3MEPEHUs aTMOC(PEPHOTO JaBICHUS.

JlelictBue KUAKOCTM M Tra3a Ha IMOIPYKEHHOE B HUX Teno. DBrltankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.
Jemoncmpayuu.

1. 3aBUCHMOCTb JABJIEHUS raza OT TEMIEPATYPHI.

2. Ilepenaua naBiieHUS )KUIKOCTBIO U Ta30M.

3.  CooOwmarommecs: COCypl.

4.  I'mapaBiauyeckui mpecc.

5. IlposiBnenue neiicTBUs aTMOC(HEPHOTO TaBIICHMUS.

6.  3aBHCHMOCTb BBITAJIKMBAIOLIEH CHUJIBI OT 00BbEMa MOTPYKEHHOM 4YacTH Tella U
IJIOTHOCTH JKUAKOCTH.

7.  PaBeHCTBO BBITAJKUBAIOLICH CUIJIbI BECY BBITECHEHHOM KUIKOCTH.

8.  YcCioBHE€ IUIABaHMUS TeJ: IUIABAHUE WIIA IOTPYKEHHUE TEI B 3aBUCHUMOCTH OT
COOTHOUIEHHUS TJIOTHOCTEN TeNa U KUIKOCTH.

Jlabopamopnvie pabomel u onvimol.

1. HccnenoBaHue 3aBUCUMOCTHM Beca Tela B BoAE OT 0ObEéMa NOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJa.

2. OnpeneneHue BBITAJIKUBAIOIICH CHUIIbI, AEHCTBYIOIIEH Ha TEIO, MOTPYXKEHHOE B
KUJIKOCTb.

3. IlpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOIIECHA CHUJIbI, JCHCTBYIOIIEH HAa TEIO B
KUJIKOCTH, OT MACCHI TeJa.

4. OnbITl, I€MOHCTPHUPYIOIINE 3aBUCUMOCTH BBITAJIKUBAIONIEH CHIIbI, JEHCTBYIOIIEH
Ha TEJIO B XKUAKOCTH, OT 00bEéMa MOTPYKEHHON B JKUJIKOCTh YaCTU TeJIa U OT IUIOTHOCTH
KUJIKOCTH.

5.  KoHcTtpynpoBanue apeomerpa WIM KOHCTPYMPOBAHHE JIOAKH M OIpPEIEIICHUE €€
IrPy30II0ABEMHOCTH.

Pa3znen 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanundeckast pabota. MOITHOCTb.

[IpocThie MeXaHU3MBI: pblUar, OJIOK, HAKJIOHHAs ILJIOCKOCTh. [IpaBWiio paBHOBecHs
pbruyara. IlpuMeHeHue mpaBwiia paBHOBECHS pbhlyara K OJIOKY. «30J10TO€ MPaBUIIO»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.
Mexanndeckass sHeprusi. KuHerndeckas W NOTEHIMalbHas »Heprus. l[Ipespamenue
OJIHOTO BHJIa MEXaHUYECKOMN SHEPTUH B APYTrOid. 3aKOH COXPAHEHHS JHEPTUH B MEXAHUKE.
Hemoncmpauuu.



1. IIpuMepsl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimol.

1. Ompenenenre paOOThl CHIJIBI TPEHHS NpPU PABHOMEPHOM JIBJKEHHH Tella I10
TOPU30HTAJIbHOW ITOBEPXHOCTH.

2. HccrnenoBaHue yciioBAM paBHOBECHUS phlUyara.

3.  HM3mepenue KII/] HaKIIOHHOM IIJIOCKOCTH.

4.  M3ydeHue 3aKOHA COXPAHECHMS MEXAaHUYECKOU DHEPTUU.

8 KVIACC

Pa3zneu 6. TenuioBbie sABJICHUA.

OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KMHETHYECKON TEOPUH CTPOEHUs BellecTBa. Macca
U pa3Meppl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEP/KAAIOIIME OCHOBHBIC ITOJIOXKEHUS
MOJIEKYJIIPHOKHHETUYECKON TEOPHUHU.

Mopnenu TBEpAOTro, KUIAKOTO U ra3000pa3HOro COCTOSIHUM BemiecTBa. Kpucramnmmyeckue
u amopdHbie Tena. OObSICHEHUE CBOMCTB I'a30B, )KUAKOCTEW M TBEPIBIX TEJl HA OCHOBE
MOJIOXKEHUN  MOJIEKYJIIPHO-KMHETHYECKOM Teopud. CmauMBaHUME W KaOWUIAPHBIC
ABJICHHs. TeII0BO€E pacIMpEHNE U CXKATHE.

Temneparypa. CBs3b TeMIIEpaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHJKEHHsI YaCTHII.
BuyTtpennsisi sHeprug. CrocoObl MU3MEHEHUsI BHYTPEHHEH 3HEpruu: TeIuionepeaada u
coBepuieHHe paboTel. Buasl Temonepenayu:  TEMJIONPOBOAHOCTb, KOHBEKIIHS,
U3IIy4YCHHUE.

KonnuecTBo TemnoTel. YaenpHas TEIIOEMKOCTb BeLIECTBAa. TeIIOOOMEH U TEIIOBOE
paBHOBecue. YpaBHeHMEe TemjoBoro OanaHca. [lnmaBiaeHune u  OTBepAEBaHUE
KPUCTAJUIMYECKUX BEUIECTB. YJenbHas TemnoTa IuiaBieHus. [lapooOpa3zoBanue u
koHaeHcanus. HWcnmapenue. Kunenwe. VYnenpHas — Temjaora  mapooOpa3oOBaHMS.
3aBUCHUMOCTh TEMIIEpaTypbl KUIIEHUSI OT aTMOC(EPHOTO JIaBICHHUS.

BrnaxxnocTs BO3aYyXA.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Ipunuunel padbotel TerioBbix aurateneit KIIJ[ TemmoBoro nasuratens. TemioBbie
JIBUTATEIN U 3alIATA OKPYKAIOIIEH CPEbI.

3aKOH COXPAHEHMS U MPEBPALLEHUS YHEPTUHU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpauuu.

1 Habnronenue OpoyHOBCKOTO JABUKEHUSI.

2.  HaGmonenue nuddysumu.

3.  HalGmonenwue siBIeHUN CMaYMBaHUS M KaITWJUIIPHBIX SBICHUM.

4.  HabGmroneHue TEmIOBOro paciIupeHust Tell.

5. V3meHenue [naBneHWs ra3a IpUd HU3MEHEHHH O0bEMAa M HArpeBaHUU WJIIH
OXJIAXKJICHUH.

6.  I[IpaBuiia u3MepeHus TEMIIEPATYPHL.

7. Buael Terionepenaym.



OxJtaxaeHue Ipu COBEPIIICHUHN paOOTHI.
9.  HarpeBanwue npu coBepiieHn: padOThl BHEITHUMU CHUIIAMH.
10. CpaBHEHHUE TEIIOEMKOCTEH pa3IMYHBIX BEIIECTB.
11. HaGmionenue kuneHus.
12.  HaOGmroneHnue nocTossHCTBa TEMIEPaTyphbl IPH IIABJICHUU.
13.  Mojenu TenI0BbIX ABUTATEICH.
Jlabopamopnvie pabomul u onvimol.
1. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CHUIJI MOJIEKYJISIPHOTO IPUTSHKEHUSI.
2. OnbITel IO BBIPAIIMBAHUIO KPUCTAJJIIOB TOBAPEHHOM COJIM WIIM caxapa.
3. OmnbIThl MO HAOMIOACHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH W TBEPIBIX
Tell.
4. OmpeneneHue JaBICHUS BO3AyXa B OaJIOHE MITNPUIIA.
5.  OmnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHHS BO3yXa OT €ro o0héMa u
HarpeBaHUs WIH OXJIaXKICHUSL.
6. IlpoBepka rumoTe3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7.  HalmroneHue m3MeHEHUs] BHYTPEHHEH PHEPryu Tella B pe3yibTaTe TeIionepeaadn
U paOOThI BHEIIIHUX CHII.
8. HccnenoBaHue siBIeHHS TEIJIOOOMEHA MPU CMENIMBAHUU XOJOJHOW WM TOpsde
BO/IBL.
9. OrmpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM MpHU TEIUIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIIIMHIPOM.
10. OmnpezneneHue yaelbHON TEIIIOEMKOCTH BEILIECTBA.
11. HccnenoBanue mpouecca UCIapeHUsI.
12.  OmnpenaeneHre OTHOCUTEILHOW BIAXHOCTH BO3/1yXa.
13.  OmnpezneneHue ynenbHOM TETUIOTHI TUIABJIEHUS JIBJA.
Paznen 7. JaekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.
Onektpu3zauus Ten. [[Ba poaa 3JIEKTpUUECKUX 3apsiioB. B3aumopaeilcTBHe 3apsKEHHbBIX
ten. 3akoH KyioHa (3aBUCUMOCTD CHJIBI B3aUMOJICUCTBHUS 3apSXKEHHBIX TEJT OT BEJIMUUHBI
3apsIIOB U PACCTOSIHUSI MEXKTY T€JIaMu ).
DnekTpudeckoe noje. HanpsmEHHOCTh neKTprudecKoro nois. [IpuHiun cynepno3nuumn
AIEKTPUYECKUX T0JIeH (Ha KAYeCTBEHHOM YPOBHE).
Hocurenu 35eKTpUYeCKUX 3apsA/oB. DJIEMEHTapHbI 3nekTpuueckuil 3apsia. CTpoeHue
atoMa. [IpoBOAHUKYN U TUAIIEKTPUKHU. 3aKOH COXPAHEHUSI JIEKTPUUECKOTO 3apsija.
DJIEKTPUYECKHI TOK. YCIOBUA CYIIECTBOBAHMUSI JJICKTPUUECKOrO TOKa. VCTOYHUKH
MOCTOSTHHOTO  TOKa. JIeHCTBUSL BJIEKTPUUECKOTO TOKa (TEIJIOBOE, XHMHYECKOE,
MAarHuTHOE). DJIEKTPUUYECKUN TOK B )KUAKOCTAX U razax.



Onextpuyeckas wnenb. Cuna Toka. OnekTpuyeckoe HampspkeHue. ConpoTuBIiieHHE
IPOBOJHUKA. YJEIbHOE CONPOTUBIEHHE BemecTBa. 3akoH Oma s ydacTKa LIeMH.
[locnenoBaTenpHOE M APAJUIEIBHOE COEINHEHUE IPOBOIHUKOB.

PaGoTa W MOLIHOCTH AJNEKTpUYECKOro TokKa. 3akoH Jlxoyns—Jlenna. DnekTpuueckue
LEMU U NOTPEOUTENH IEKTPUIECKOM 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.
[ToctostHHBIE MarHuThl. B3anmMoAEHCTBUME MOCTOSIHHBIX MAarHUTOB. MarHuTHOE IIOJE.
MarnutHoe mojie 3eMyIM M €ro 3HadeHue i ku3Hu Ha 3emsie. OmbeIT Opcrena.
MarnutHoe MoJie 3JIEKTPUYECKOro TOKa. IIpuMEHEHHE B3JIEKTPOMAarHWTOB B TEXHUKE.
JelicTBUE MarHUTHOTO TOJISI HA MPOBOAHUK C TOKOM. DJEKTPOABUTATENb MOCTOSIHHOTO
ToKa. lcronb30BaHUE SIEKTPOABUTATENEH B TEXHUYECKUX YCTPOMCTBaX M Ha
TpaHCHIOPTE.

Oneitel  ®apanes. SBneHue 3yeKTpoMarHUTHOW uWHAyKuuu. IlpaBuino JleHna.
OnexrporerepaTop. CriocoObl MOyYeHUs JIEKTPUUECKON SHEPTruu. DIEKTPOCTAaHIIUHN Ha
BO300HOBJISIEMBIX UCTOUYHUKAX SHEPTUH.

Hemoncmpauuu.

1. DIIeKTpU3aLUS TEIL.

2. JIBa pona 3JIEKTpPUUYECKHX 3apsI0B U B3aUMOJICHCTBHUE 3APSIKEHHBIX TEIL.
3. YCTpPOMCTBO U IEUCTBUE AIEKTPOCKOIIA.

4. DIEKTpOCTaTUYECKAS] UHAYKIIHUS.

5.  3aKOH COXPaHEHHUS ANEKTPUUYECKUX 3aPSAI0B.

6.  IIpOBOAHWKM U JTUATIEKTPUKHU.

7. MopnenupoBaHu€e CUIIOBBIX JTUHUAN JIEKTPUUECKOTO TOJIS.

8.  McTOYHMKM MOCTOSIHHOTO TOKA.

9.  JlencTBUS AIEKTPUYECKOTO TOKA.

10. DJNEKTPUYECKUH TOK B HKHUJKOCTH.

11. T'a3oBbIl pa3psia.

12. H3MepeHue cuibl TOKa aMIIEPMETPOM.

13. H3MepeHue 3JIeKTpUUYECKOTr0 HAIPSKEHUS BOJIBTMETPOM.

14. PeocraTr m Mara3uH CONPOTHUBIICHUM.

15. B3auMopelcTBHE NOCTOSTHHBIX MATHUTOB.

16. MoaenupoBaHre HEBO3MOXHOCTH PA3/ICICHUS MTOJTOCOB MAarHuTa.
17. MoaenupoBaHW€ MarHUTHBIX IOJIEA MIOCTOSIHHBIX MATHUTOB.

18. OmmIT Dpcrena.

19. MarauTHOE MoJjie ToKa. DJIEKTPOMArHHUT.

20. JlenWcTBHE MarHMTHOTO MOJIS HA TPOBOJAHUK C TOKOM.

21.  DJIEKTPOJIBUTaTENb NOCTOSTHHOTO TOKA.

22. HccnenoBanue sABIEHUS JIEKTPOMATHUTHON UHAYKIIUH.

23.  OnbiTel @apagnest.

24,  3aBUCHUMOCTbH HANPaBJICHUS NHAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHUS.



25.  DJIEKTPOreHepaTop NOCTOSIHHOTO TOKaA.

Jlabopamopnvie pabomul u onvimol.

1. OnbIThl O HAOTIOICHUIO BJEKTPU3ALMU TEJ UHIYKIHUEH U IPU COMPUKOCHOBEHUH.

2. HccnenoBaHue IEMCTBUA 3JIEKTPUUECKOTO MOJS HA TPOBOJAHUKH U TUDJICKTPHUKHU.

3.  COopka u npoBepka padOThI IAEKTPUUECKON 1IETIH MOCTOSTHHOTO TOKA.

4.  M3MepeHue u peryMpoBaHUE CUJIbI TOKA.

5.  M3mepeHue u peryaupoBaHUE HANPSIHKEHUSI.

6. HMccrnemoBaHne 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO YEpe3 PE3UCTOp, OT
CONIPOTHBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

7. OneITel, AEMOHCTPUPYIOUIME 3aBUCUMOCTH 3JEKTPHUYECKOTO  COMPOTHUBIICHUS
MPOBOJHUKA OT €ro JIJIMHBI, IIOMAU MTONEPEYHOr0 CEYEHUS U MaTepHaa.

8. IIpoBepka mpaBuiia CI0XEHUSI HANPSDKEHUN MPU MOCIETOBATEILHOM COCIUHEHUHN
JByX PE3HCTOPOB.

9. IIpoBepka npaBuia AJig CHIbI TOKA MPU MApaIIEIbHOM COCIMHEHUN PE3UCTOPOB.

10. Ompenenenuie padOThI AIEKTPHUUECKOTO TOKA, UIYIIETO YEPE3 PEIUCTOP.

11.  OmpeneneHre MOLTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIIEISAEMON Ha pE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTH CHJIBI  TOKa, HUIYIIETO Yepe3 JIaMIIOYKy, OT
HaIpsKEHMS Ha HEH.

13.  Omnpenenenue KIIJ[ nHarpeBarens.

14. HccnenoBaHWe MarHUTHOTO B3aUMOJECHCTBUS TTOCTOSTHHBIX MarHUTOB.

15. M3yyeHue MarHUTHOIO TOJISI TMOCTOSHHBIX MAarHUTOB MNpU UX OOBEAMHEHUU WU
pa3icliCeHUHN.

16. HccnenoBaHue NEWCTBUS AJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17.  OnbIThl, JI€MOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUS KATYIIKU C
TOKOM M MarHuTa OT CHJIbl TOKA M HAMPaBJICHUSI TOKA B KaTYIIKE.

18. M3yueHue nelCTBUS MArHUTHOTO TOJISI HA IPOBOIHUK C TOKOM.

19. KonctpyupoBanue u nuzydeHue paboThl dJIEKTPOIBUTATEIS.

20. HU3amepenue KIIJl anexTpoaBuraTtenbHOU YyCTAHOBKHU.

21.  OnbITHI TIO UCCIIEIOBAHUIO SIBJICHUS DJIEKTPOMArHUTHOW WHIYKIIMH: HCCIIEIOBaHUE
W3MEHEHUM 3HAaYCHUs U HaIIpaBJIEHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJEHHUS.

Mexanuueckoe nBuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBMKECHUs. PaBHOMEpHOE mpsiMOIMHENHOE ABMXEHUE. HepaBHOMEpHOE
psAMOJIMHEHHOE ABMKeHUE. CpeHsIsl 1 MTHOBEHHAsI CKOPOCTh Tejla TP HEPaBHOMEPHOM
JIBHKEHHH.

VYckopenue. PaBHOyCckOpeHHOE TpsiMoOJIMHEWHOoe aABWxkeHue. (CBOOOAHOE TMajJeHueE.
OmpiTe! 'annnest.



PaBHOMepHOE nBHKEHUE 10 OKpY:KHOCTHU. [lepuon u yacrora obpamienus. Jluneiinas u
YTJIOBAasi CKOPOCTH. LIeHTpoCcTpeMUTENBHOE YCKOPEHUE.

[lepBbiii 3ak0H Hprotona. Bropoii 3akoH Herotona. Tpetuit 3akoH Herotona. [IpuHimn
CYyHEPIO3ULINH CHIL.

Cuiia ynpyroctu. 3akoH ['yka. Cuiia TpeHHUs: cuia TPEHHS CKOJBXKEHHUS, CHJIA TPEHHUS
IIOKOS1, IPYTHE BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOAHOTO MaJICHHUS.
JBmxenune muaHetr Bokpyr Cousnna. IlepBas kocmmuueckass ckopoctb. HeBecoMocTh u
MEepErpy3KH.

PaBHoBecue matepuanbHOM Touku. AOcomoTHO TBEpAOe Teno. PaBHOBecue TBEPIOTO
TeJIa C 3aKPEIJIEHHON OChIO BpaleHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynee Tena. M3menenune umnyinbca. IMIynbe cuibl. 3aKOH COXPAaHEHUS UMITYJIbCA.
PeaktuBHOE nBUKEHHUE.

Mexannueckas pabota U MOIIHOCTh. PaboTa cun TsbkecTu, ynpyroct, TpeHus. Cs3b
sHeprun u padotel. [loTeHumanbHas SHEprus Tena, MOJHATOrO HaJl MOBEPXHOCTHIO
3emud. [loTeHManbHas sHEpPrus c:kaTou npyxkuHbl. Kunernueckas sneprus. Teopema o
KMHETUYECKOW JHEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKON YHEPTUH.

emoncmpayuu.

1.  HaOmroneHue MeXaHU4ECKOro JBUKEHMSI Te€Ja OTHOCUTEIBHO PAa3HBIX TEJ OTCUETA.
2. CpaBHeHue myTer M TPACKTOPUM JABMKEHHSI OJJHOTO M TOTO K€ TeJIa OTHOCUTEIBHO
pPa3HBIX TEJ OTCYETA.

3.  M3mepeHue CKOPOCTU U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHMUS.

4. HccnenoBanue Npu3HAKOB PABHOYCKOPEHHOIO IBUKEHUS.

5.  HaOmroneHue ABMKEHUS Tesa MO OKPYKHOCTH.

6. HaOmroneHue MexXaHMUYECKHX SIBJICHUM, NIPOUCXOMASIIUX B CHUCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBM)KEHHMHM OTHOCUTEIBHO KaOWHETa
buzuKHm.

7. 3aBHCHMOCTb YCKOPEHHS TEJIa OT MAcChl TeJa U ICUCTBYIOIIEH Ha HETO CHJIBI.

8.  HaOmroneHue paBeHCTBa CHJI TPU B3aUMOJEHCTBUU TEN.

9. NM3meHeHue Beca Tea Mpu yCKOPEHHOM JBHKECHUH.

10. llepenaua umirynbca Ipu B3aUMOAEHCTBUM TEL.

11. [Ipeobpa3zoBanus HEPTUU TIPU B3aUMOJCHCTBUHN TEN.

12.  CoxpaHeHue UMIYJIbCa IIPU HEYNIPYTOM B3aUMOICHCTBHH.

13.  CoxpaHeHue UMIyJibca Mpu abCOIOTHO YIIPYTroM B3aUMOJIEHCTBHH.

14. HaOmioneHnue peakTHBHOTO JIBUKEHUS.

15.  CoxpaHeHHe MEXaHMYECKON YHEPIHH MTPH CBOOOTHOM IMaJICHHUH.

16. CoxpaHEHHME MEXAaHWYECKOM OSHEPrMM MNpHU JABWKEHUM Tela NOJA JIEUCTBHEM
MPY>KUHBI.

Jlabopamopnsie pabomel u onvimol.



1.  KoHcTpyupoBaHue TpakTa JJig pa3roHa U JAAJIbHEHIIEro paBHOMEPHOTO JBUKEHUS
IapuKa Uiy TEIEKKH.

2. OmnpeneneHue cpeaHEl CKOPOCTH CKOJbXKEHUS OpycKa WM JIBH)KEHHS LIapHKa I10
HAKJIOHHOW TIOCKOCTH.

3.  OmnpeneneHue yCKOpEHHs Teja MPU PABHOYCKOPEHHOM JBWKEHUU MO HAKJIOHHOMN
IJIOCKOCTH.

4.  Hccnenoanue 3aBUCUMOCTH MyTH OT BPEMEHH IMPU PAaBHOYCKOPEHHOM JBHKCHUHU
0e3 Ha4aJIbHOM CKOPOCTH.

5. IlpoBepka TuUMOTE3bl: €CIU MNpPU PABHOYCKOPEHHOM JBMIKEHUU O€3 HavyalibHOU
CKOPOCTH IIYyTH OTHOCATCS] KaK psii HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE TPOMEKYTKHU
BPEMEHU OJIMHAKOBBI.

6. HccnemoBaHne 3aBUCUMOCTH CHUJIbI TPEHHUSI CKOJBXKEHUS OT CHUJIbl HOPMaJIbHOTO
JABJICHMUSL.

7. Omnpenenenue k03hGUIIMEHTA TPEHUS CKOIBKCHUS.

8.  OmnpeneneHne KECTKOCTU NPYKUHBI.

9.  Omnpenenenue pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM JBHIXKCHHUHM Teja IO
TOPU30HTAIBLHON TOBEPXHOCTH.

10. Ompenenenrie pabOThl CUJIBI YIPYTOCTU NPU MOABEME TIpy3a C HCHOIB30BAHHEM
HEMOJBUKHOTO U MOJABUKHOTO OJIOKOB.

11. M3yueHue 3aKOHA COXpaHEHUS SHEPTUHU.

Paznen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUM: MEpPUOJ, YacToTa,
aMIuIMTy1a. MaTteMartu4eckud M NpPYKUHHBIA MasTHUKU. [IpeBpamieHue sHepruu Inpu
K0J1e0aTeTbHOM JBUKCHUU.

3aryxaroniue kKojaebanus. BeiHyxeHHble Konebanus. Pesonanc. Mexannueckue BOJIHBI.
CBolicTBa MeXaHWYECKUX BOJIH. [IpomosibHBIE W momepeyHbIe BOJIHBI. J[JIMHA BOJIHBI U
CKOpOCTb €€ pacrnpocTpaHeHusi. MexaHU4YeCKHe BOJHBI B TBEPJOM TeJle, CEMCMUYECKUE
BOJIHBI.

3ByK. ['poMKOCTB 3ByKa U BeicOTa TOHA. OTpakeHue 3Byka. UH(]pa3Byk u ynbTpa3ByK.
Jemoncmpauuu.

1 Habmronenue konebanuii Tea moja 1eMCTBUEM CHIIBI TSXKECTH U CHIIBI YIIPYTOCTH.

2. HaGmronenue konebaHuii rpy3a Ha HUTH U HA MPY>KUHE.

3 HaGnronenue BeIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.

4. PacmpocTpaHeHue IpoJ0JIbHBIX U MONEPEUHbIX BOJH (Ha MOJENH).

5.  HaGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKUI PE30HAHC.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHuie 4acTOTHI U TIEPHOJIa KOJIeOaHWIT MAaTEMAaTHUYECKOTO MasiTHUKA.

2. OmnpeneneHue 4acTOThI U EPUOJIa KOJICOAHUI NPY>KMHHOTO MasiTHUKA.



3.  HccnemoBanue 3aBUCUMOCTH TEPHOIa KOJICOAHUI TOJIBEIICHHOTO K HUTH T'Py3a OT
JUTUHBI HUTH.

4. HccnenoBaHue 3aBUCMMOCTH NEPHOJA KOJIEOaHUN MPYKUHHOTO MASITHUKA OT MaccChl
rpy3a.

5. IlpoBepka HE3aBUCUMOCTH NEpHOJa KOJeOaHUN Tpy3a, MOABEHICHHOTO K HUTH, OT
Macchl rpysa.

6. OmbBITBI, AEMOHCTPUPYIOIIHE 3aBHCHMOCTH TIEpHOJA KOJeOaHW MPYKUHHOTO
MasTHUKA OT MACChI Ipy3a U KECTKOCTH MPYKUHBI.

7.  V3MepeHnue yckopeHusi CBOOOAHOIO MaICHUS.

Pazgea 10. DieKTpOMAarHuTHoOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHuTHOE ToJie. DJIEKTPOMAarHUTHbIE BOJHBL. (CBOWMCTBA 3JIEKTPOMATHUTHBIX
BosH. Illkana anekTpoMarHUTHBIX BOJH. MCMONb30BaHUE 3JIEKTPOMArHUTHBIX BOJH JIJIs
COTOBOU CBSI3U.

DIeKTpoMarHuTHas rpupoaa ceera. CkopocTh cBeTa. BoHOBBIE CBOWCTBA CBETA.
Hemoncmpauuu.

1. CBOWCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1.  M3yueHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIILI0 MOOMIBHOTO TelieoHa.
Paznen 11. CBeroBble sIBJICHUS.

JlyueBas monens cBera. Mcrounuku cera. [IpsiMonuHeEHOE pacnpOCTpaHEHHUE CBETA.
3atmenust Connna u JlyHel. OTtpaxkeHue cBera. I[Inockoe 3epkano. 3aKkoH OTpakKeHUs
CBeTa.

[Ipenomnenue cBeta. 3aKOH npeaomieHus ceeta. [loHOe BHyTpEeHHEE OTpaKEHHE CBETA.
Hcrnonb30BaHuE MOJIHOTO BHYTPEHHETO OTPAKEHUSI B ONTUYECKUX CBETOBOJIAX.

JImnza. Xopx nywyedt B smH3e. OnTtuyeckas cucrema (oroamnmapara, MHKPOCKONA H
Teneckona. [’ a3 kak ontudeckas cuctemMa. bau3opykocTh U 1allbHO30PKOCTb.
Paznoxenue Oemnoro cBera B crnektp. OmbiTel HptoToHa. CroskeHHE CIEKTPaIbHBIX
uBeTOB. /lucnepcus crera.

Jemoncmpauuu.

[IpsiMmonuHEHOE pacCIpOCTPAHEHUE CBETA.

OTpaxkeHue cBera.

[Tomy4yenue n300pakeHni B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cBera.

ONTHYECKUN CBETOBO/.

Xon iaydeil B coOuparoiiei JInH3e.

XoJ1 Ty4yel B pacCEUBAIOIIECH JIMH3E.

[Tonmyuenune n300paxeHNii ¢ TOMOIIBIO JIMH3.

[Ipunuun aeiictBus oToanmnapara, MUKpPOCKONA U TEJIECKOTIA.
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10. Mogpensb rmasa.

11. Pa3znosxenue 6enoro cBeTa B CIIEKTP.

12. Ilomyuenue 6enoro cBeTa MpU CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnwie pabomul u onvimol.

1.  HccnepgoBaHue 3aBUCUMOCTH yTjla OTPAKEHUSI CBETOBOTO JIy4a OT yIJIa MaJCHUSI.

2. M3yueHwue XapaKTEpUCTUK U300paKEHUS MIPEAMETA B INIOCKOM 3epKajie.

3.  HccrnenoBaHue 3aBUCMMOCTH YIJIa MPEIOMIIEHUS CBETOBOIO Jyda OT YIUIa MaJeHUs
Ha TPAHULE «BO3TYyX—CTEKIIO.

4. llomydenue u300paxeHUI C MOMOINIBIO COOMPAIOIIEH JTUH3HI.

5.  OnpeneneHue GOKyCHOTO pacCTOSHUS U ONITHYECKOM CUJTBI COOMPAIOIICH JTMH3BI.

6.  OmBITHI MO PA3JI0KEHUIO OEIOT0 CBETa B CIEKTP.

7. OnbITel MO BOCHPUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOJEHUMU YEpE3 LIBETOBBIC
GbUIBTPEIL.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omneitel Pe3epdopaa u mnanerapHas Moaenb atoma. Moaens atoma bopa. Mcnyckanue u
MOIJIONICHUE cBeTa aTOMOM. KBaHThI. JIMHEHYaThIe CIEKTPHL.

PanuoaktuBHOCTh. Anbda, Oera- u ramma-uziaydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyxkionnas mogens atomHoro siapa. M3oronsl. PagunoaktuBHble npeBpanienus. [lepuon
MOJIypaciiajia aTOMHBIX SAEP.

SAnepHbie peakiuu. 3aKOHBI COXPaHEHUSI 3aPsI0BOIO U MACCOBOTO YHUCEII. DHEPTHUs CBS3U
aTOMHBIX sifiep. CBs3b Macchl U SHeprun. Peakuuu cunTte3a u aeneHus saep. crounuku
sHeprum CoiHIa U 3BE3.

SnepHas sHepreTuka. JlelcTBrs paAMOAKTUBHBIX W3IyY€HUN HA )KUBbIC OPTaHU3MBI.
emoncmpayuu.

1. ChexTpsl U3Iy4EHUS U TOTJIONICHUS.

2. CnexTpsl pa3Iu4yHbIX Ta30B.

3. Cnekrtp BogopoJa.

4.  HaGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cu€Turka MOHU3UPYIOLIUX U3TYyYEHUN.

6.  Perucrtpanus u3mydeHus: IpUPOIHBIX MUHEPAJIOB U MIPOTYKTOB.

Jlabopamopnvie pabomel u onvimol.

1.  HaGmionenue CruloNIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHE SHEPrUU YACTHUIBI 110 TOPMO3HOMY NyTH (110
dboTorpadusm).

3. M3mepeHnue paiuoakTUBHOTO OHA.

IToBTOPUTEIBHO-00001AOIIHIT MOAYJIb.

[ToBTOpUTENHEHO-0000MAOMUY  MOAY/Ih MPETHA3HAYEH IS CHUCTEMAaTH3alluud |
00001IIeHNsT TTPEIMETHOTO COJIEP>KAHUSI M OMbITA JIEATETLHOCTH, TMPUOOPETEHHOTO TIPH
W3Y4YEHUM BCEro Kypca (HU3MKM, a Takxke ISl TOATOTOBKM K OCHOBHOMY



roCyJapCTBEHHOMY 9K3aMEHY 10 (DU3UKe I 00yJaoIUXCsl, BRIOPABIIHMX 3TOT yUESOHBIH
peaIMeT.

[Ipy wW3ydyeHMH JAHHOTO MOJIYJSA PEATM3YIOTCS MW CHUCTEMATH3UPYIOTCS  BUIBI
JIESTEIIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEYMBACTCS JOCTH)KCHHE TMPEAMETHBIX U
MeTanpeIMETHBIX TUTAHUPYEMBIX pE3yNIbTaTOB oOyueHwus, dopmupyercs
€CTECTBEHHOHAYYHasI TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJ0B HCCIICOBAHUS SBICHUN
IPUPOABI M TEXHUKH, OBJIAJICHIEC YMCHUSIMU OOBSICHATH (PU3UYECKUE SIBJICHUS, TPUMEHSS
NOJlyYeHHBIC  3HAHMS, pellaTh 3aJa4d, B TOM YHCJIE€ KAueCTBEHHBIE U
IKCIIEPUMEHTAIbHBIC.

[TpuHIUIIMATBPHO NEATEIHHOCTHBIM XapakTep MAHHOTO pasfela peaau3yercs 3a CuéT
TOTO, YTO OOYYAIOIIHECS BHIMOTHSIIOT 3a/I1aHMsI, B KOTOPBIX UM TIPEIIaracTcs:

HAa OCHOBE IIOJIYYCHHBIX 3HAHWM pAClo3HAaBaTh M HAYYHO OOBSICHATH (U3MUECKHEC
SIBJICHUSI B OKpYKaloUIeH IPUPO/Ie U MOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEA0BaHUS (PU3UUECKUX SBJICHUM, B TOM YUCIE JJIS
MIPOBEPKH TUIIOTE3 U TTOJTYICHHUS TCOPETUICCKUX BHIBOJIOB;

OOBSCHITH HAy4YHBIE OCHOBBHI HambOoJee BaXHBIX JOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTHHA, HaIlpUMep, MPAKTHIYECKOTO WCIOJb30BaHUSA PA3JIMYHBIX HCTOYHUKOB
DPHEPrUM Ha OCHOBE 3aKOHA IMPEBpAIlCHHs M COXPAHEHHUS BCEX M3BECTHHIX BHJIOB
HHEPTHUHU.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOT'PAMMBI 11O ®PU3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3yyenue ¢u3Mku Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HaIpaBICHO Ha
JOCTH)KEHHE JIMYHOCTHBIX, METANpPEIMETHbIX W MPEAMETHBIX 00pa30BATEIbHBIX
PE3YIBTATOB.

B pesynpraTe u3yueHus (UMK HA YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHus Yy
oOyyaromierocs 0y1yT chOpMHUPOBAHBI CIEIYIONINE JIMYHOCTHBIE PE3YNIbTATHI B YACTH:

. 1) naTpUOTHYECKOT0 BOCIIMTAHMS:

e  — MOPOSABJIEHUE HHTEPECA K HMCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOMN
bu3nuecKoil HayKu;

e  — IIEHHOCTHOE OTHOUICHHE K TOCTHKEHUSIM POCCHMCKUX YUEHBIX-(DHU3UKOB;

e  2) rpamJaaHCKOro M JyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

e  — TOTOBHOCTh K AKTUBHOMY YyYacCTHIO B OOCYXJIEHUU OOLIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM JIOCTHKEHUN (PUBHKH;

e — OCO3HaHME BAXHOCTH MOPAJbHO-3THYECKUX MPUHLHUIIOB B ACSATEIBHOCTU
Y4EHOT0;

. 3) 3cTeTH4eCKOro BOCIIUTAHMS:

e  — BOCHPUITHE 3CTETUYECKHX KauyeCTB (PU3MUECKOW HAyKH: €€ TapMOHUYHOIO
NOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

. 4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

e  — OCO3HAHHWE LEHHOCTH (PU3MYECKOW HAYKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEUIIIEW COCTABIISIOMIEH KYJIBTYPHI;

e — pa3BUTHE Hay4yHOM JIOOO3HATEIBHOCTH, HHTEpeca K HCCIEN0BATEIbCKOM
NEATEIbHOCTH;

e 5) popmupoBaHus KyJbTYPbI 310POBbS U IMOLHOHAJIBHOIO 0J1ar0NOTy YU :

e — OCO3HaHME LIEHHOCTH Oe3omacHoro o0Opas3a JKH3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BAXKHOCTU MPABUJI O€30MACHOTO MOBEICHUS HAa TPAHCHOPTE, HA
J0porax, ¢ 3JIEKTPUUYECKUM U TEIUIOBBIM 000PYJIOBaHHEM B JOMAIIHUX YCIOBUSX;

e  — c(popMHUPOBAHHOCTHh HABBIKA pPEe(IIEKCUU, MPU3HAHUE CBOETO MpaBa HAa OIIMOKY U
TaKOT0 e IpaBa y APyroro 4ejoBeKa;

e 6) TPyAOBOrO BOCHIUTAHMS:

e — AaKTHUBHOE Yy4YacTHe B pEIICHUM TNPAKTUYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTeNbHONM OpraHu3allud, TOpoja, Kpas) TEXHOJOTHYECKOW U COIMaIbHOMN
HaIpaBJIEeHHOCTH, TPEOYIOIIUX B TOM YUCIIEe U PU3NYECKUX 3HAHMI;

e  — MHTEpEeC K MPAKTUYECKOMY U3YUEHUIO Mpodeccui, CBA3aHHBIX C (PUBHKOI;

. 7) 3K0JIOrH4eCKOro BOCIIMTAHMS



e  — OpHEHTAalUs HAa MPUMEHEHHE (PU3NUECKUX 3HAHUM AJIS peleHus 3a1a4 B 00JIacTH
OKpY>Karolllel cpepbl, IIIAHUPOBAHMSI TIOCTYTIKOB U OIIEHKH UX BO3MOKHBIX MOCIJIEJCTBUI
IUIsL OKPY>KaIOIIEeH Cpebl;

e — OCO3HAaHHE TJIOOATBPHOTO XapaKTepa OHKOJOTUYECKUX TMpoOJIeM M MyTeH Hux
pelieHus;

e 8) aganTanuu K U3MEHSIIOIIUMCS YCJIOBUSIM COLUATbHON U MPUPOIHOI cpelbl:
e  — MOTPEeOHOCTH BO B3aMMOJCUCTBUU NPHU BHINOJHEHUH HCCIIECIOBAHUNA W MPOCKTOB
bu3znyecKoil HalPaBICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JPYTHUX;

e  — TIIOBBIIICHHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO IS TEILHOCTD;
e  — TOTPeOHOCTH B ()OPMHUPOBAHWM HOBBIX 3HAHUH, B TOM YHCIC (POPMYIHPOBATH
UJICH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e  — OCO3HaHME JEe(PUIMTOB COOCTBEHHBIX 3HAHWUW W KOMIIETEHTHOCTEH B 00JIacTu
busuKy;

e  — IUTAHUPOBAHUE CBOCTO PA3BUTHUS B MPUOOPETCHUH HOBBIX (DH3NUCCKUX 3HAHUA;

e  — CTpEeMJICHHE aHAJIM3UPOBATHh U BBISBISITH B3aWMOCBSI3U MPUPOJBI, OOIIECTBA U

PKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIH30BaHUEM (DU3NUSCKUX 3HAHUA;
. — OIIEHKA CBOMX JICHCTBUN ¢ YIETOM BIHSHUS HA OKPYKAIOITYIO CPEITy, BOZMOKHBIX
rII00aJIbHBIX ITOCIIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHMs mporpammbl 0 (U3MKE Ha YPOBHE OCHOBHOIO OOILIEro
oOpa3zoBaHus y oOyuaroierocsi OyayT cqpopMUpOBaHbl MeTaNpeaIMeTHbIEe Pe3yJbTAThI,
BKJIFOYAIOLIME [TO3HABATEJIbHBIE YHUBEPCAIbHbIE YUEOHbIE JEHCTBHS, KOMMYHUKATUBHbBIE
YHUBEpCalbHbIe yUeOHbIE IEUCTBUS, PETYJISATUBHbIC YHUBEPCAIbHBIEC yUeOHbIE IEUCTBHUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue aeicTBua:

. BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MMPHU3HAKH OOBEKTOB (SIBJICHUM );

. yCTaHABIIMBaTh CYIIECTBEHHBIM TPH3HAK KiIacCH(HUKAIMKM, OCHOBAaHMS  JJIS
000011IeHUS U CpaBHEHUS,

. BBISIBJISITh 3aKOHOMEPHOCTH U MIPOTUBOPEUMS B pacCMaTpUBaeMbIX (haKTax, JTaHHBIX
1 HaOJIIOJICHHUSIX, OTHOCAIINUXCS K (PU3UICCKHUM SIBIICHHSIM;

. BBISIBIISITh TIPUYHUHHO-CIICJICTBEHHBIE CBSI3U MPU M3YYCHUH (DU3UYECKUX SBICHUU H
MPOLECCOB, JE€NaTh BBIBOJBI C MCIIOJIB30BAHUEM JICAYKTUBHBIX W HHAYKTUBHBIX
YMO3aKIIOUEHHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PM3UUECKUX BEJIMUUH;

. CaMOCTOSITEJIbHO BBIOMpaTh CIOCOO pelieHus ydyeOHOM (du3nueckor 3amayu
(cpaBHEHHE HECKOJBKHX BAPUAHTOB PEIICHUS, BRIOOp HAMOOJee MOIXOAIIETO C YIETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).



ba3oBble uccienoBaTebCKUue NeHCTBUA .

e  HCHOJB30BATh BOIPOCHI KaK UCCIIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS;

e  MPOBOAWTH II0 CaMOCTOSITEJIBHO COCTABJICHHOMY IUJIaHY OIBIT, HECIIOXHBINA
bu3nYecKuil HKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NYECKOTO SBIICHUS;

e  OLICHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIIUIO, TOIYUCHHYIO B X0O/1€
UCCJIEIOBAHMS MJI SKCIIEPUMEHTA;

e  CaMOCTOSITENIBHO (POpPMYyIUPOBaTH OOOOIICHWS U BBIBOJABI IO pe3yJbTaTaM
MPOBENEHHOTO HAOIIOCHUS, ONbITA, UCCIICIOBAHNUS;

e  MPOTHO3MPOBATH BO3MOXKHOE JajbHEHIIee pa3BUTHE (U3MUECKUX IMPOIIECCOB, a
TaK)K€ BBIJIBUTATh MIPENOI0KEHUS 00 UX Pa3BUTHUU B HOBBIX YCIOBHIX U KOHTEKCTAaX.
Pabora ¢ nndopmanmeii:

e  TPHUMEHSTH Pa3IMYHBIE METOJbI, MHCTPYMEHTHI U 3alpOChl MPHU MOUCKE U OTOOpE
UHGOpPMaIMU WM JAHHBIX C YYETOM MPENIoKEHHONW yueOHOo! (pu3nueckoil 3a1auu;

e  AHAIM3UPOBATh, CHUCTEMATU3UPOBATh W  MHTEPHPETUPOBATH  HH(OPMALHIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e  CAMOCTOSTEIBHO BBIOMPATH ONTHUMANIbHYIO (HOpPMY Mpe/CTaBieHUs UH(GOpMAIUU U
WUIIOCTPUPOBATh peElIaeMble 3aJaull HECIOXHBIMH CXEMaMH, JuarpaMMaMH, HHOU
rpaduKoil 1 UX KOMOMHAIUSIMU.

KoMMyHnKaTHBHBIC YHHBepCAJIbHbIe YueOHbIe 1elCTBUSA:

e B XOJ¢ OOCyXAeHUsA y4eOHOro Marepualia, pe3yJbTaToB Ja0OpaTOpPHBIX padboT U
IIPOEKTOB 33JaBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOW TEMbI M BBICKa3bIBaTh UIEH,
HAaIleJICHHbIE Ha PELIEHUE 33/1a4U U MOJIEpKaHue 0J1aroxkKesaTeIbHOCTH OOIIECHNUS;

e  COIOCTAaBJIATh CBOU CYXACHHUS C CYXACHUSAMM JPYIMX YYacTHUKOB JIMAJIOTA,
oOHapyXUBaTh pPa3IN4Me U CXOACTBO MO3UIIMIA;

e  BBIpAXaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;

e  MyOJMYHO TPEICTABIATH PE3YJNbTAThl BBIIOJHEHHOTO (DU3UYECKOTO OMbITa
(9KCTIEpUMEHTA, UCCIEI0OBaHUS, IPOCKTA);

e  IOHMMATH M UCIOJB30BaTh MPEUMYLIECTBA KOMAaHIHON U UHIWBUIYAIBbHOU pabOThI
IPU pELICHUU KOHKPETHON (pU3HUECKOU MPOOIEMBI;

e  MPUHUMATH LM COBMECTHOW JAESITENbHOCTH, OPraHW30BBIBATH JCHCTBUS MO €€
JOCTHXKEHHIO: PACTIPENENSTh POJIM, 00CYX AaTh MPOLECCHl U PE3YJbTAThl COBMECTHOM
paboThl, 000011aTh MHEHUS HECKOJIBKHUX JIFOJICH;

e  BBINOJHATH CBOIO YacTh pabOThI, JOCTUTAsi KAYECTBEHHOTO pe3yibTara 10 CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JEUCTBUS C IPYTUMHU WICHAMHU KOMAH/IbI;

e  OLEGHMBATh KayeCcTBO CBOEro0 BKJaJa B OOWMHA TPOAYKT TIO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYITHUPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHSL.

PeryasitTuBHbIC YyHUBeEpPCAJbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusanus:



e  BBIIBJIATH MPOOJEMBI B JKM3HEHHBIX U YYCOHBIX CUTYyaIUsAX, TPEOYIOIIUX IS
perieHusi GU3NIECKUX 3HAHWM,

e  OPUEHTUPOBATHCS B PA3TMYHBIX MOAXOJAX MPUHATHS PEIICHUN (MHIWBHUIYAITbHOE,
NPUHATHE PEIICHUS B TPYIIE, IPUHATUE PEIICHUH TPYITION);

e  CaMOCTOSITEIIBHO COCTAaBJISATH ANTOPUTM pelIeHus (pU3MUecKod 3ajqadd WM IJIaHa
UCCJICMOBAHUS C YYETOM HMMEIONINXCS PECypCcOB MU COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MpeJIaraéMbple BapUaHThI PEIICHHM;

e  JenaTh BHIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

e  JaBaTh aJICKBaTHYIO OIICHKY CHUTYaIlUU U TIpeJyIaraTh IJiaH ¢ N3MCHCHHSI,

e  OOBACHATH TPHUYMHBI JTOCTHKCHHS (HEIOCTIDKCHHSI) PE3YJIbTaTOB JCSATEIHHOCTH,
JaBaTh OICHKY NIPHOOPETEHHOMY OIIBITY;

e  BHOCHUTh KOPPEKTHUBBI B JCATEIBHOCTH (B TOM YHCJIE€ B XOJ BBINOJHEHUS
(bU3MYEeCKOro HCCIENOBAaHUS WM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MCHUBIIINXCS CUTYaIlUi, YCTAHOBJIEHHBIX OMMMOOK, BOSHUKIINX TPYIHOCTEH;

e  OIICHWBATh COOTBETCTBUEC PE3YNIbTATA IIEJIN U YCIOBHUSM;

e  CTaBUTH ce0s HA MECTO JAPYroro 4YeJoBeKa B XOJ€ CIopa WM JUCKyCCHMHM Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;

e  TMpHU3HABaTh CBOE MPaBO Ha OMIMOKY MpHU pelieHur (U3UYECKUX 3a1ady WId B
YTBEP)KICHUSX HA HAyYHBIE TEMBI U TAKOE YK€ MPABO APYTOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K xoH1y oOydeHust B 7 Kjacce IpeIMETHbIE PE3YIbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTh C(HOPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

e  HCHOJB30BATh MOHATHS: (U3MYECKUE U XUMHUYECKHE SBJICHHS, HaOI0/IeHHE,
SKCIEPUMEHT, MOJECNb, TUIOTE3a, €IUHUIIBI (PU3NUYECKUX BEJIIMYMUH, aTOM, MOJICKYJIa,
arperatHble COCTOSIHUSI BellecTBa (TBEPAOE, KUJKOE, ra3000pa3HOE), MEXaHHUYECKOE
JIBI)KEHUE  (paBHOMEpPHOE,  HEpaBHOMEpPHOE,  MPSIMOJMHEHHOE),  TpaeKTopus,
paBHOZCHCTByOIass cwia, aepopmanus (ymnpyras, IUlacTHYecKasi), HEBECOMOCTD,
COOOIIAIOIITUECS COCY/IBI;

e  paznuuaTh sBiaeHus (Auddy3us, TEIIOBOE [BMXEHHUE YaCTHUI] BEIIECTBA,
pPaBHOMEPHOE JBH)KCHUE, HEPABHOMEPHOE JIBMKEHHUE, WHEPIWs, B3aUMOJICUCTBUE Te,
paBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OCBhIO BpalleHUs, Iepenada IaBiICHUs
TBEPIABIMHU TEJIAMH, KHIKOCTSIMU U Ta3aMH, aTMOChEpHOE MaBJICHHE, TUIABaHUE TeT,
MpPEBPAIICHUS] MEXaHUYECKOW PHEPruM) MO OMUCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIHUX JAaHHOE (PU3UUECKOE SIBJICHUE;

e  pacmo3HaBaTh TMPOSBICHUE W3YUYCHHBIX (U3NUECKUX SIBJICHUUA B OKPYXKaIOIIEM
MUpE, B TOM ducie GU3NUECKHUE SBICHUS B IPUPOJIE: TPUMEPDI ABMKEHUS C PA3TUIHBIMU
CKOPOCTSIMA B >KMBOW WM HEXWBOW NPUPOJE, JIEWCTBHE CHUJIBI TPEHUS B MNPUPOJAE H



TEXHUKE, BIHMSHUE aTMOC(HEpPHOTO [aBJIEHWS Ha JKMBOW OpraHW3M, IUIaBaHWUE PHIO,
phIUard B TEJ€ YEIOBEKa, MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKK) (PU3UUECKUX SBJICHUI;

e  OIKCHIBATh H3Y4YEHHBIE CBOMCTBA Ted M (UBUYECKUE SBICHUS, HUCIOIb3Ys
busnueckue BenUUMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BpEMs, IMyTh, CKOPOCTbD,
CpeaHsss CKOPOCTb, CUJa YIPYTOCTH, CHJIA TSIKECTH, BEC TEJa, CUJla TPEHMS, JaBICHUE
(TBEpmOTO TENa, JKUAKOCTH, Ta3a), BHITAIKWBAIOIIAS CHJIa, MEXaHWUYecKas padora,
MOIIIHOCTh, IUIEYO CHJIBbl, MOMEHT CHJbl, KO3(P(GUIHUEHT TOJIE3HOrOo JCHCTBUS
MEXaHU3MOB, KWHETUYECKas W TOTEHIMANIbHAs HDHEPrus), MPU ONUCAHUU TPABUIBHO
TPaKTOBaTh (PU3MUYECKHUI CMBICI MCIOJb3YEMbIX BEIWYMH, UX 0003HAUEHUS U €IUHUIIBI
bu3nYeCKuX BEIWYHH, HAXOAUTHh (POPMYJBI, CBS3BIBAIOIIUE JaHHYIO (PU3UYECKYIO
BeTMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpadUKH HW3YYCHHBIX 3aBHCHUMOCTEH
(bu3NUEeCKUX BEJIUYUH;

e  XapaKTEepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SIBICHUS M MPOIECChI, HCHIOIB3YS
MpaBWia CJIOXKEHHS Ccuil (BIOJIb OAHOM mpsmoit), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, IpaBuIO paBHOBECHs pbluara (0J10Ka), «30J10TO€ MPaBUII0» MEXAHUKH, 3aKOH
COXpAaHEHUS MEXaHMYECKOW HHEpPruu, NpH 3TOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3alIMChIBATh €70 MAaTEMAaTUYECKOE BHIPAKEHHUE;

e  OOBACHATH (PM3MYECKHUE SIBJICHUS, MPOIECCHl W CBOMCTBA TeJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallMil MPaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBIABISATh MPUYHUHHO-
CJICICTBEHHBIC CBS3HM, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIAroB ¢ OMopou Ha 1-2
U3YYCHHBIX CBOMCTBA (DU3UUECKUX SIBJICHUM, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e  pemaTth pacu€THble 3a7aun B 1-2 neWCTBUS, MCMONB3YS 3aKOHBI U (HOPMYJIBI,
CBS3BIBAIONIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHS 3aJa4d 3alliChIBATh
KpaTKOE YCJOBHE, TMOJACTAaBIATH (DU3WUECKUE BEIUYUHBI B (POPMYJbl U MPOBOAUTH
pacuéThl, HAXOIUTh CITPABOYHBIC JaHHBIC, HEOOXOAUMBIE ISl PEIICHUs 3a7a4, OIICHUBATh
PEATUCTUYHOCTD MOJIyYeHHON (DU3UYECKOM BEITMYUHBI;

e  pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPU TOMOIIM (PU3HMUECKHX
METO/IOB, B OINWCAHUM HCCIEAOBAaHUS BBIACIATh MPOBEPSEMOE MPEANOIOKEHNE
(rumotesy), pa3audaTh U MHTEPIPETUPOBATH MOJYUYSHHBIN PE3yIbTaT, HAXOIUTh OIIUOKHU
B XOJI€ OIbITA, JeJaTh BBIBOJIBI IO €T0 Pe3ysibTaTaM;

e  TMPOBOAWTH OMBITHI MO HAOIIOJEHUIO (PU3NYECKUX SBJICHUM WA (PU3NYECKUX
CBOMCTB Tei: (hOpMYyITUpOBATh MPOBEPSIEMBIC MPEATIONOKEHUSI, COOUPATh YCTAHOBKY W3
MPEJIOKEHHOT0 000PYI0BaHM S, 3alMUCHIBATh X0 ONbITa U () OPMYJIUPOBATH BHIBOJIBI,

e BBHINIOJHSATH MPSMbIC U3MEPEHUS PACCTOSHUS, BPEMEHU, MAacChl Tejla, 00bEéMa, CHUIIbI
U TEMIIepaTyphl C HCMIOJIb30BAHHEM aHAJIOTOBBIX W IU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB ¢ yUETOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

. MIPOBOJIUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHOUM (DM3HUECKON BEJIMUMHBI OT JIPYTOH C
HCIIOJIB30BaHUEM MPSIMBIX MU3MEPEHUH (3aBUCUMOCTH MYTH PAaBHOMEPHO JBHXKYIIETOCS



Tela OT BPEMEHM JBUKEHHUS Teja, CHIbl TPEHHUSI CKOJBXKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW TE€N W HE3aBUCUMOCTH CHUJIBI TPEHHS OT IUIOMIAIH
CONIPUKOCHOBEHUSI TE€J, CUJIbI YOPYrOCTH OT YHJIMHEHUS MPYKUHBI, BBITAIKUBAIOIICH
CUJIBl OT O00BEéMa TOTPY)KEHHOW dYacTH Tejla M OT IUIOTHOCTH JKHUJKOCTH, €&
HE3aBUCUMOCTH OT TUIOTHOCTH TeJla, OT MIyOMHBI, Ha KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUN
IJIaBaHUS TeJl, YCIOBUM paBHOBECHS pblyara M OJIOKOB), y4aCTBOBAaTh B IIAHUPOBAHUU
y4eOHOTO WCCIICIOBAHUS, COOMPAaTh YCTAHOBKY W BBITIOJNHATH HM3MEPEHUS, CICIYs
NPEAJIOKEHHOMY  TUIaHy, (UKCUPOBATh  pe3yibTaThl IMOJIYYEHHOM 3aBHCHUMOCTHU
bu3MYecKuX BEJIMYMH B BHUJE NMPEIJIOKEHHBIX TaOIUIl U TpaduKoB, AenaTh BHIBOBI MO
pe3yJibTaTaMm UCCIEA0BaHNUS;

e  TPOBOAWTH KOCBEHHBIE W3MEPCHHs (U3MYECKUX BEIUYHMH (ITUIOTHOCTH BEIIECTBA
KUJKOCTH W TBEPAOTO TeENa, CHUJIa TPEHUS CKOJILKEHUS, JIaBJICHUE BO3/yXa,
BBITAJIKMBAIOIIAs CUJIA, IEUCTBYIOIIAs HA IOTPY>KEHHOE B JKUJIKOCTDh TEJO, KOAPHUIIUESHT
MOJIE3HOTO JACHCTBHUS MPOCTHIX MEXAHU3MOB), CIEAYys MPEIJI0KEHHON UHCTPYKIUU: TPU
BBITIOJTHEHUU U3MEPEHUN coOupaTh HKCIEPUMEHTAIbHYI0O YCTAHOBKY U BBIYHCIISTH
3HA4YCHHE NUCKOMOM BEJIUYHUHBI;

e  coOmoAaTh mpaBWia TEXHUKM O€30MacCHOCTH IMpu padoTe ¢ J1abopaTOpHBIM
000py/I0BaHUEM;

e  YKa3bpIBaTh MPUHIMIIBI JIEUCTBHUS MPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, AUHAMOMETP, COOONIAIOIIMECs] COCYAbl, OapOMETp, phluar, MOJBHXKHBIN U
HETOBW)KHBIN OJI0K, HAKJIOHHASI TJIOCKOCTH;

e  XapaKTEepPU30BaTh MPHUHIUIIBI JIEUCTBHUS HM3YUYCHHBIX TNPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C ONOpPOM HA HMX onucaHus (B TOM YHCIE: MOJUIMIIHUKHU, YCTPONCTBO
BOJIONIPOBO/Ia, TUIPABIMYECKUIl MPEcc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HaCOC,
apeoMeTp), HUCIOJIb3ysd 3HAHUSI O CBOMCTBAX (PU3MYECKUX SIBICHUM M HEOOXOAMMBIC
dbu3nYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

. OPUBOIUTH TPUMEPHl (HAXOAUTh HHGPOPMALMIO O TPUMEpPax) MPAKTHUECKOTO
UCIIOJIb30BAaHUSl (PU3NYECKUX 3HAHUW B TIOBCEJHEBHOW KM3HHM i oOOecreueHus
O0e3omacHOCTH Mpu OOpalleHHMH C MNpudopaMd W TEXHUYECKUMHU YCTPONCTBaMHU,
COXpPaHEHUS 37J0POBbsl U COOJIOICHHUSI HOPM SKOJIOTHYECKOTO TTOBEJICHUS B OKPY KaroIen
cpene;

. OCYHIECTBJISITh OTOOP MCTOYHHMKOB WMH(popmaiuu B MHTEpHETE B COOTBETCTBUU C
3aJJaHHBIM TOUCKOBBIM 3alpOCOM, HA OCHOBE MMEIOIINXCS 3HAHUW U MYTEM CpaBHEHUS
Pa3IMYHBIX MCTOYHUKOB BBIJEIATH UHGOPMAIMIO, KOTOpAs SBIISICTCS MPOTUBOPEUYMBOM
WJTU MOKET OBITh HEJIOCTOBEPHOM;

e  WCMONB30BATh TMPH BBHINOJHEHWHU YYEOHBIX 3aJaHUM  HAYYHO-TIOMYJISIPHYIO
JUTEPATYpy (HU3UYECKOTO COMEpNKAHUS, CHPABOYHBIE MaTEpHUATIbl, PECYpChl CETH
WuTepHer, Bmamerp mnpuéMaMd  KOHCIIEKTUPOBAHHWS  TEKCTa, MpeoOpa3zoBaHUsA
“H(pOpMaIIKU U3 OJTHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO;



e  CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—
3 ucToyHNKOB MH(MOpPMAIK GU3HIECKOTO COJEPIKAaHUSI, B TOM YHCIIE MyOJIMYHO JIeTaTh
KpaTKue COOOIIEHHUSI O pe3yJibTaTaX MPOEKTOB WJIM y4e€OHBIX HCCIIECIOBAHUM, MPU HTOM
IPaMOTHO  MCHOJB30BaTh W3YYEHHBI MOHATUMHBIA  ammapaT Kypca  (QU3UKH,
COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTAIINEH;

e  TIPY BBHITIOJHEHUU YUCOHBIX MPOCKTOB M UCCICAOBAHUM pacHpeesaTh 00I3aHHOCTH
B IpyMIi€ B COOTBETCTBHUM C MOCTABJICHHBIMU 3a/la4aMu, CJICAUTH 3a BBIIIOJHEHUEM IIaHa
JNEUCTBUN, aJIeKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAaJ B JEATEIbHOCTh TPYIIIIHI,
BBICTPaNBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIIHX.

K xoniy oOyuenust B 8 kj1acce nmpelMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTh C(HOPMHUPOBAHHOCTh y 00YUAIOIINXCS YMCHUI:

e  UCIOJb30BaTh MOHSITHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHHSI BEIeCTBa, KPUCTAJUIMUECKHME U aMOpQHBIC Tea,
HACBHIIICHHBIA W HEHACHIIICHHBIM Tap, BIAXXHOCTh BO3AYyXa, TEMIIEPATypa, BHYTPEHHSS
SHEprus, TEIJIOBOM JABUIATENb, 3JIEMEHTAPHBIN JJIEKTPUUECKUMN 3apsll, SJICKTPUUECKOE
1oJie, MPOBOJHUKHU U AUAJICKTPUKH, TOCTOSHHBIN SJIEKTPUUECKUNA TOK, MATHUTHOE TOJIE;

e  pasnuyaTh SBJICHUS (TEIUIOBOE paCUIMpPEHUE W CXaTue, TeIIonepeaayda, TErIoBOe
paBHOBECHE, CMauyMBaHWE, KalWUISIPHbIE SIBJICHHS, UCIApPEHUE, KOHAEHCAlUs,
IJIaBJICHUE, KpUCTAJIU3AIMS (oTBepaEeBaHuUE), KUIIEHUE, TerIonepeaayda
(TeTIOMPOBOHOCTh, KOHBEKLHUS, W3JIyYEHHE), JJEKTpU3allvs TeJ, B3auMOJICHCTBHE
3apsiioB, ACHCTBUS DJEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHWE, B3aUMOJICHCTBHUE
MarHuToOB, JACHCTBHE MArHUTHOTO IMOJS HAa MPOBOJHUK C TOKOM, 3JIEKTPOMATHUTHAs
WHIYKIUS) TI0O OINUCAaHUIO HMX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHNUE;

e  pacmo3HaBaTh MPOSIBJIECHUE HW3YUYCHHBIX (DU3NUYECKUX SIBJICHUNA B OKPYXKaIOIIEM
MUpe, B TOM 4ucjie (u3nyeckue SBJICHUS B TMPUPOJIC: MOBEPXHOCTHOE HATSDKCHHUE U
KaWUISIpHBIE SBJIEHUS B MPUPOAE, KpUCTaUlbl B mnpupoae, usnydenue ComnHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 0Opa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
AJIEKTPUUYECKHUE SIBJICHUS B aTMocdepe, IEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuin, Jiperd moJIrocoB, POJIb MATHUTHOTO TOJS ISl )KM3HU Ha 3emiie, MOJIIPHOe
CUSIHME, TIpU OTOM IMEPEBOJAUTH TMPAKTHUYECKYI0 3aJadyy B Y4eOHYIO, BBIICISIThH
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKHN) (PU3NYECKUX SBICHUN;

e  ONKCHIBATh W3YYEHHBIC CBOMCTBA Tel W (UBUYECKUE SBICHUS, WCIIOIb3YS
dbuznyeckre BEIMYMHBI (TEeMIlepaTypa, BHYTPCHHSISI JHEPTUs, KOJUYECTBO TEILJIOTHI,
yAelbHasl TEIUIOEMKOCTh BEIIECTBa, yJeJbHAs TEIUIOTa IUIABJICHUS, yACIbHAs TEIioTa
napooOpa3oBaHusl, yaelbHas TEIJIOTa CropaHus TOIUIMBA, KOX((UIIMEHT TMOJE3HOTO
JICWCTBHS TEMJIOBOM MAIWHBI, OTHOCUTENIbHAS BIJIAXKHOCTHh BO3AYyXa, AJIECKTPUUYECKUU
3apsiji, CHJIa TOKa, SJIEKTPUUECKOE HAIpPSKEHHE, COMPOTUBIICHUE MPOBOJHUKA, YJIEIbHOE
COINIPOTHBJICHUE BEIIECTBa, pab0Ta W MOIIHOCTh AJIEKTPUUECKOTO TOKA), MIPU ONMUCAHUU



NPAaBWJIBHO TPAKTOBATh (PU3NYECKUN CMBICI HCIONb3yEeMbIX BEIMYWH, 0003HAYCHUS U
eIUHUIBI  (U3MYECKUX BEJIMYMH, HaXOAUTb (OPMYIIbI, CBSA3BIBAIOIIME JTAHHYIO
¢u3nyecKyr0 BETMYHMHY C JPYTMMH BEJIUYUHAMH, CTPOUTH TpapuKd H3YUCHHBIX
3aBUCUMOCTEN (U3HUECKUX BEJINYUH;

e  XapaKTepU30BaTh CBOMCTBa Tel, (PU3WYECKHUE SIBJICHUS M IMPOILIECCHI, MCIOIb3YS
OCHOBHBIE€ TIOJIOKEHUS MOJEKYJISIPHO-KMHETHYECKOM TEOPUM CTPOEHHS BEIIECTBA,
IPUHIUI CYTIEPIIO3ULIUU 0N (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXpPaHEHHUs 3apsna,
3akoH OMa Ji1s ydacTka 1enw, 3akoH J[xoyns—JIeHna, 3aKkoH COXpaHEeHUs! SHEPTUH, TTPU
TOM J1aBaTh CJOBECHYIO (POPMYJIHMPOBKY 3aKOHA U 3aMKMCHIBATH €r0 MaTeMaTHYECKOe
BBIPAKEHUE;

e  O0OBACHATH (hM3HUECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE
CUTYyallMil PAKTUKOOPUEHTUPOBAHHOIO XapaKTepPa: BBISABIATH NPUUYUHHOCIIEICTBEHHBIC
CBSI3U, CTPOUTh OOBSICHEHHE M3 1—2 JIOrMYECKUX ILIAaroB ¢ OMNOpoil Ha 1—2 M3ydeHHBIX
CBOICTBa (PU3NUECKUX SBICHUH, PU3HMUECKUX 3aKOHOB UJIU 3aKOHOMEPHOCTEH;

e  pemaTh pacu€THble 3a7aud B 2—3 JEUCTBHS, HCIOIB3YS 3aKOHBI U (HOPMYJIbL,
CBA3BIBAIOIME (PU3MYECKHE BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHS 33/Ja4d 3alliChIBATh
KpaTKO€ YCIIOBHE, BBIABISTH HEJNOCTATOK JAHHBIX JUISl PEIICHHs 3a7auyd, BBIOMpPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE 1Jis €€ peleHus], IPOBOAUTh PAcYEThl U CPAaBHUBAThH
NOJy4YEHHOE 3HaUeHUE (PU3NYECKON BETMUUHBI C U3BECTHBIMU JIaHHBIMU;

e  pacro3HaBaThb MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh MPU MOMOLIM (PU3HUECKHUX
METO/IOB, UCTIOb3Ysl ONTMCAHUE UCCIIEAOBAHMS, BBIIEIAThH IPOBEPSIEMOE MPEAIOJIOKEHHE,
OLICHUBATh NIPABUIIBHOCTH IOPSAKA IPOBEICHUS HCCIIEOBAHUS, 1€JIaTh BEIBOBL;

e  TMPOBOAWTH OMBITHI MO HAOIIOJEHUIO (PU3UYECKUX SBJICHUM WIA (PU3NYECKUX
CBOMCTB Ten (KamwJUISpHbIE SIBICHUS, 3aBUCUMOCTD JIaBJICHUS BO3/yXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS W HArPEBaHUs MPU U3IYYEHUU OT LIBETA
u3Jiydarome (morjomaroniei) MOBEPXHOCTH, CKOPOCTb HCHApeHuss BOJABI  OT
TEMIIEpaTypbl KUAKOCTH M IUION[AAM €€ TIOBEPXHOCTH, DJIEKTpU3aLMUs Tel H
B3aUMOJICUCTBUE 3JIEKTPUYECKUX 3apsA/lOB, B3aMMOJCHCTBHE IOCTOSHHBIX MarHUTOB,
BU3YyaliM3allsl MAarHUTHBIX TOJE€H MOCTOSHHBIX MarHUTOB, JE€HCTBHUS MArHUTHOTO MOJIS
Ha TMPOBOJHHMK C TOKOM, CBOMCTBAa 3JIEGKTPOMAarHuTa, CBOMCTBA 3JEKTPOABUIATENS
NOCTOSIHHOTO  TOKa): (OpMYJIMpPOBATH IMPOBEPSIEMBbIE MPEANOJOKEHUS, COOUpaTh
YCTaHOBKY U3 MPEJIOKEHHOTO 000pYy10BaHUs, ONUCHIBATh X0 OIbITa U POPMYIUPOBATH
BBIBO/IbI;

e  BBINOJHATH TMpSIMbIE U3MEPEHUS TEMIepaTypbl, OTHOCHUTEIbHON BIAXHOCTU
BO3/lyXa, CHWJbl TOKa, HANpSHKEHUS C HCIOJIb30BAHMEM aHAJOTOBBIX MPUOOPOB U
JaTYNKOB (PU3MYECKUX BEJIIMYMH, CPAaBHUBATh pE3YNbTaThl HU3MEPEHHH C Y4YETOM
3aIaHHON a0COJIFOTHOM TOTPENTHOCTH;

. MIPOBOJIUTH UCCIIEAOBAHNE 3aBUCUMOCTH OJTHOW (PM3MUECKON BEIMYUHBI OT JIPYTOH C
UCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTh COITPOTUBIICHUS TIPOBOJHUKA OT €r0



JUTMHBI, TUIONIAIA TIOTIEPEYHOTO CEYEHUS W YAEIbHOTO COTPOTHUBIIECHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSOIKEHUS HA TPOBOTHUKE,
WCCJICIOBAHNE TIOCIEOBATEIPHOTO M TMApaJUICIbHOTO COCAMHEHHH IPOBOJHUKOB):
IUIAaHUPOBATh KCCIIEIOBAaHUE, COOUpATh YCTAHOBKY W BBINOJIHATH M3MEPEHUs, CIeays
MPEJIOKEHHOMY IJIaHy, (PMKCHUPOBATh PE3yJbTaThl MOJYYEHHOW 3aBHCHUMOCTU B BHJIE
TabnwI 1 TpauKOB, ACNIaTh BHIBOJBI IO PE3yJbTaTaM UCCICIOBAHNS;

e  TMPOBOAWTH KOCBECHHBIC M3MEPCHUS (DU3UICCKUX BEIMUWH (yICIbHAS TETUIOEMKOCTh
BEII[ECTBA, COMPOTHUBJICHUE MPOBOJHMUKA, PabOTa M MOUIHOCTH 3JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBATh  M3MEPEHMs, COOMpATh HKCIEPUMEHTAJIbHYI0  YCTaHOBKY, CJeays
MPEIJI0KEHHOW HHCTPYKIIUH, U BBIYUCIISATH 3HAYCHUE BETTUYHHBL;

e coOmoAaTh TpaBWa TEXHWKHA OE30MAaCHOCTH TIpu paboTe ¢ J1abopaTOpHBIM
obopynoBaHuEM;

e  XapaKTEepU30BaTh MPUHIUIBI JEUCTBUS HM3YUYCHHBIX TNPUOOPOB U TEXHUUYECKHX
YCTPOMCTB C OMOPOW HA HMX OMNHCAHUS (B TOM YHCIE: CUCTEMa OTOIUICHHS JTOMOB,
TUTPOMETp, TapoBasi TypOWHA, aMIEPMETP, BOJIBTMETP, CUETUYMK DJICKTPUICCKOU
DHEPTUH, DJIEKTPOOCBETUTEIBHBIC TPHUOOPHI, HArpeBaTEIbHBIE  AJICKTPOIPHUOOPHI
(mpuMepsI), DICKTPUYECKHE TMPEAOXPAHUTEIN, JIICKTPOMArHUT, SJICKTPOJABUTATEIb
MOCTOSIHHOTO TOKa), HCIOJb3ys 3HAaHUS O CBOMCTBax (DU3MYECKUX SIBICHUU U
HEe00XoauMbIe (PU3NUYECKUE 3aKOHOMEPHOCTH;

e  pacCIlO3HaBaTh MPOCTHIC TEXHHUYECKHE YCTPOWCTBA W M3MEPUTEIHHBIC MPUOOPHI 1O
CXeMaM M CXEMAaTHYHBIM PHUCYHKaM (KHUIKOCTHBIA TEPMOMETp, TEPMOC, MCHXPOMETD,
TUTPOMETpP, JIBUTaTelIb BHYTPEHHEIO CrOpaHMsl, 3JIEKTPOCKOI, PEOCTaT), COCTaBISAThH
CXEMbI DJIEKTPUUYECKUX IIETeH C TOCIEIOBATEbHBIM M TapaJlICIIbHBIM COCTUHEHUEM
AJIEMEHTOB, pa3inuyasi yCJIOBHBIE 0003HAYCHUS DJIEMEHTOB AJICKTPUUECKUX IICTICH;

e  MPUBOAUTH NpHUMEPHl (HAXOAUTH HWH(OOPMAIMIO O MpUMEpax) NPAKTUYECKOTO
WCIIOJIB30BaHUS (PU3MUYECKMX 3HAHWW B TIOBCEJHEBHOW JKWM3HHM I OOECIeUeHUs
O0e3omacHOCTH TMpU OOpalleHHH C MNpUOOpaMU W TEXHUYECKUMHU YCTPONCTBAMHU,
COXpaHEHUS 37I0POBBSI U COOIIOJICHUSI HOPM DKOJOTHYECKOTO MOBEJICHUS B OKPY>KaIOIIeH
cpene;

e  OCYHIECTBJIATH MOUCK WH(MOpMaIuu (GU3MUECKOro coaepkaHus B VHTepHETe, Ha
OCHOBE HWMEIONUXCS 3HAHUW W TYyTEM CpPaBHCHHUS JOIOJHHUTEIBHBIX HMCTOYHUKOB
BBIICNIATh HWH(MOpPMAIUIO, KOTOpasi SBJISETCS TNPOTUBOPEUMBOM MM MOXKET OBITh
HEJ0CTOBEPHOM;

e  WCMOJL30BaTh TIPU BBHINOJHEHWH YYEOHBIX 3aJaHWA  HAYIHO-TIOMYJISIPHYIO
JUTEPATYpPy (DHU3UYCCKOTO COJAEpKaHUS, CIPABOYHBIC MaTEpHallbl, PECYpChl CETH
WuTepHer, Bmamere mnpuéMaMd  KOHCIIEKTUPOBAHHWS  TEKCTa, MpeoOpa3zoBaHUsA
uH(OpPMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;

e  CO3/aBaTh COOCTBEHHBIE MUCHMEHHBIE M KPaTKWE YCTHBIE COOOIIEHUs, 00001mas
UH(OPMAITUIO M3 HECKOJIBKUX HCTOYHHUKOB (DM3UYECKOTO COACpPIKAHUSA, B TOM YHCIIC



nyOJUYHO  TPEACTaBIATh  PE3yJbTaThl  MPOEKTHOW  WJIM  HWCCIEI0BATEIbCKOU
JNEATENPHOCTH, MPU 3TOM TPaAaMOTHO HCHOJIb30BaTh W3YYCHHBIM MOHATUWHBIA anmnapar
Kypca (pU3HKH, COMMPOBOKIATH BBICTYIUICHNE MTPE3CHTAIIUCH;

. IIpU BBITIOJTHEHUU YYEOHBIX MPOEKTOB W HCCIEIOBAHHN (HDU3UYECKUX TMPOIIECCOB
pacrpenensaTh 00sS3aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTaBJICHHBIMHU 3aJjayaMu,
CIEINUTh 3a BBIIIOJHCHUEM IUJIaHA JEWCTBUM M KOPPEKTUPOBATh €ro, aJeKBATHO
OIICHMBAaTh  COOCTBEHHBIM  BKJIAJ B  JCATEIBHOCTh  TPYIIbBI, BBICTPAUBATH
KOMMYHHUKAaTHBHOE B3aUMOJICHCTBHE, MPOSBIISIS TOTOBHOCTH pa3periaTh KOH(IMKTHI.

K xoHiy oOyueHust B 9 kJjiacce MpeaMeTHBIC pe3yJIbTaThl Ha 0a30BOM ypOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUM:

. WCMOJIb30BaTh MOHSATHS: CHUCTEMAa OTCYETA, MaTepHalbHas TOYKA, TPACKTOPHS,
OTHOCUTEITLHOCTh MEXaHHYECKOTO ABMKECHUS, aeopManus (ympyras, IUTacTHUecKas),
TPEHUE, LUEHTPOCTPEMUTEIIBHOE YCKOPEHNE, HEBECOMOCTD U IEPETPY3KU, LEHTP TSKECTH,
abCOIOTHO TBEPJIOE TENO, LEHTP THKECTHU TBEPIOrO Teja, paBHOBECHE, MEXAHUUYECKHE
KOJIeOAHUSI ¥ BOJIHBI, 3BYK, UHQPA3BYK U YJIbTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTh, CIIEKTPhl UCITyCKAHMS
U TIOTJIONIEHUS, alb(a, OeTa- U raMMa-u3ITydeHUs, U30TOIbI, siAepHasi YHEPTETHKA;

. pasznyath SBJICHUS (PaBHOMEPHOE W HEPaAaBHOMEPHOE MPSIMOJMHEHHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHHUE, CBOOOHOE IMaJIeHUE TeJ, paBHOMEPHOE
JBUKEHHE TI0 OKPYXXHOCTH, B3aWUMOJICMCTBUE TE€JI, PEAKTUBHOE JIBUYKCHUE,
KoJie0aTenpHOe JBWKEHUE (3aTyXalolllMe M BBIHYXIEHHbIC KOJeOaHuUs), PE30HAHC,
BOJIHOBOE JIBUYKEHUE, OTPAXKEHUE 3BYKA, IPSMOJIIMHENHOE PACIIPOCTPAHEHUE, OTPAKECHUE
U TIPEJIOMJICHUE CBETA, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3sIOKEHHE OeI0Tro cBeTa
B CIEKTp M CJOXKEHUE CIEKTPAJIbHBIX IIBETOB, JUCIEPCUS CBETA, €CTECTBEHHAS
PaaMOaKTUBHOCTh, BO3HUKHOBEHUE JIMHEMYATOr0 CIEKTPa U3IYyUYEHHUsI) IO ONMUCAHUIO UX
XapaKTepHBIX CBOMCTB M HAa OCHOBE OIBITOB, AEMOHCTPHUPYIOIIMX JTaHHOE (PU3HYECKOE
SBJICHUE;

. pacIio3HaBaTh MPOSIBJICHNUE U3YYCHHBIX (DM3UUYCCKHUX SBJICHUM B OKPYXKAIOIIEM MHUPE
(B ToM yucie (pu3nyecKue SBJICHUS B MPUPOJE: MPUIMBBI U OTJIUBBI, JBIKCHUE TIJIaHET
COJIHEUHOU CUCTEMBI, PEAKTUBHOE JIBUKCHUE >KMBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSCEHUE, CEUCMHUYECKHE BOJHBI, I[yHaAMH, 05XO0, LBETa TeT,
ONTHYECKUE  SIBJIGHWA B  MpUpoje, OHOJIOTMYECKOe  JIEWCTBHE  BUAMMOTO,
yIbTPa(HOIETOBOTO U PEHTTEHOBCKOTO W3IYYCHUH, €CTECTBCHHBIM PaJIMOAKTHBHBIN
G oH, KOCMUYECKHUE JIydH, PaIUOAKTUBHOE U3JIyYCHUE TPUPOIHBIX MUHEPAJIOB, JeHCTBUE
paIMOaKTUBHBIX M3JIy4YCHUN HaA OpraHu3M 4YejoBeKa), IMpH OTOM TEPEBOIAUTH
MPAKTUYECKYIO 3a/lady B Y4eOHYI0, BBIJICTSTH CYIIECTBEHHBIC CBOWCTBA (MIPU3HAKH)
(bU3NYECKUX SBICHUM;

. OMKCHIBATh HM3YYCHHBIC CBOWCTBA Tel W (PHU3MYECKUE SBJICHHS, WCIOIB3YS
dbuznyeckre BEIMYMHBI (CPEIHSIS M MTHOBEHHAass CKOPOCTh TeJia MPU HEPaBHOMEPHOM



JIBUKEHUH, YCKOPEHHUE, NEepeMelIeHHe, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHHS, CHIIA
YIPYTrOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOIHOTO MaJeHUs, BEC Tesa, UMITYJIbC Tela,
UMIYIbC CUJIBI, MEXaHH4YecKas paboTa W MOUIHOCTh, MOTEHLHMAaJIbHAs SHEPrHs Tela,
MOJHITOrO0 HAaJl TMOBEPXHOCTHIO 3€MJIM, MOTEHIMANbHAS YHEPrusi CXKATOW MpPYKUHBI,
KMHETHYECKasi DHEPrusi, MOJIHAas MEXaHUuecKasi YHEprusi, NepPHoJl U 4acToTa KoJeOaHuil,
JUIMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTelb
MPEJIIOMJICHUST CPEJbI), TIPU OINMMCAHWW TPABUIBHO TPAKTOBaTh (HU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEIUYMH, O0003HAYEHUS W €OUHUIBI (U3MUECKUX BEJIMYMH, HAXOAUTh
bopMyIIbl, CBSI3BIBAIONIME JAaHHYIO (PU3WYECKYI0 BEIMYHMHY C JPYTUMHU BEJIMYMHAMU,
CTPOUTH rpaUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

e  XapakTepH30BaTh CBOICTBa Tes, (PU3UYECKUE SIBICHUS W MPOLECCHI, HCIONb3YS
3aKOH COXPAaHCHHsI SHEPrHH, 3aKOH BCEMHUPHOTO TATOTCHHWSI, MPUHIIUAI CYTEPIIO3HUIIHH
CWJI, TPHUHIMN OTHocuTenbHOCTH [anunes, 3akoHbl HblOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKEHUS U MIPEIIOMIICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsiIOBOTO U
MacCOBOTO YHCEN NPHU SIACPHBIX PEAKIUAX, IPH STOM JaBaTh CIOBECHYIO (hOPMYITHPOBKY
3aKOHA U 3aIUCHIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHNUE;

e  00OBACHATH (hM3HUECKHE TMPOLIECCHI U CBOMCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE
CUTYaIMil MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATh MPUUUHHO-CIIEACTBEHHBIC
CBSI3U, CTPOUTH OOBSCHEHHUE W3 2—3 JIOTMYECKHX IIAaroB ¢ OMOpOM Ha 2—3 M3y4YEHHBIX
CBOMCTBA (PU3UYECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e  pemaTh pacu€THbIC 3adauyd (OMUpAIONIMECS Ha CUCTeMYy U3 2—3 ypaBHEHUN),
UCIIOJIb3YsI 3aKOHBI U (HOPMYJIBI, CBSI3bIBalONIME (DU3MYECKUE BEIMYMHBI: HAa OCHOBE
aHaiM3a YCIOBHUS 3aJlauyd 3allUChIBATh KPATKOE YCJIOBHE, BBISBIATH HEIOCTAIONIUE WU
U30BITOYHBIE JaHHBIC, BHIOMpATh 3aKOHBI M (HOPMYJIBI, HEOOXOIUMBIE ISl PEIICHUS,
MIPOBOINUTH PACUYETHl U OIICHWBATH PEAJTUCTUYHOCTD TOJYYEHHOTO 3HAYeHHs (PU3HUECKOM
BEJTUYMHBL;

e  pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIN (HUIUIECKUX
METOJIOB, UCTIONB3YS OMMCAHUE UCCIIEIOBAHMUS, BBIJICIATH TPOBEPIEMOE MPEATIONOKEHHE,
OIICHMBATh TIPABUIBHOCTH TIOPSAKA MPOBEICHUS WCCIENOBAaHUS, JelaTh BBIBOBI,
UHTEPIPETUPOBATH PE3yJIbTAaThl HAOIIOICHUIA U OTIBITOB;

e  TPOBOAWTH OMBITHI MO HAOTIOAECHUIO (PU3MUECKUX SBICHUN WM (U3HICCKUX
CBOMCTB Tei (M3yuyeHHWE BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXPAHEHHS DHEPTHH,
3aBUCUMOCTb MEeproaa KOJeOaHH MPY>KUHHOTO MasTHUKA OT MacChl rpy3a U KECTKOCTH
NPYKUHBI W HE3aBUCUMOCTh OT aMIUIMTYJbl MaJIbIX KOJCOaHWH, MPSIMOIHHEHHOE
pacmpocTpaHEeHHE CBeTa, pasliokeHHWe OeJoro CBeTa B CHEKTp, W3YYCHHE CBOWCTB
M300pKEHUS B TUIOCKOM 3€pKajie M CBOMCTB M300pa)KeHHUs MpeaMeTa B coOuparoiiei
JIMH3€E, HAOMIOJICHUE CIUIONTHBIX W JIMHEHYATHIX CIEKTPOB M3ITyUCHHUS): CAMOCTOSTEIHHO
coOupaTh yCTaHOBKY M3 M30BITOYHOTO HaOOpa 00OPYy/IOBaHMUSI, OMMUCHIBATH XOJ OIBITA U
€r0 pe3yNbTaThl, HOPMYITHPOBATH BHIBOIBL;



e  TPOBOAWTH MPHU HEOOXOJUMOCTU CEpPHUIO0 MPSAMBIX M3MEPEHUI, ONpeAenss CpeaHee
3HaYeHHE U3MEepsSeMOM BeIMUYMHBI ((POKYCHOE paccTOsSHUE COOMpAIoUIe JIHMH3BI),
000CHOBBIBAThH BBIOOP criocoba nu3mepeHus (M3MepUTEIHLHOrO MPUdopa);

e  TIPOBOAWTH MCCIICTOBAHKE 3aBHCHUMOCTEH (DU3MUECKHUX BEJWYUH C MCTOJIH30BAHUEM
NPSIMBIX U3MEPEHUH (3aBUCMOCTD IYTH OT BPEMEHH IMPH PaBHOYCKOPEHHOM JIBIYKEHUU
0e3 HavagbHON CKOPOCTH, Mepuoja KojeOaHWii MaTeMaTUYECKOro MasTHUKA OT JTMHBI
HUTH, 3aBUCUMOCTH yTja OTPa)KEHHUsS CBETa OT yrja MajeHHs U YIJia IPeJIOMIICHUS OT
yria TajeHus): TUIAaHUPOBATh HWCCIIEIOBAaHHE, CaMOCTOSITEILHO COOMpaTh YCTaHOBKY,
¢uKCHpOBaTh PE3yJabTaThl IMOJYYCHHOH 3aBUCUMOCTH (DM3WUECKUX BEIMYUH B BUJC
TaOIUI] U TPaUKOB, JIETATh BEIBOJBI IO Pe3yJIbTaTaM UCCIICIOBAHNUS;

e  TPOBOAWTH KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BEIUYMH (CPEIHSAS CKOPOCTh H
YCKOpEHHUE Tella MPH PaBHOYCKOPEHHOM JIBXKEHUH, YCKOPEHHE CBOOOTHOTO MaJieHus,
KECTKOCTh MPYXKHUHBI, KOIPPUIMEHT TPEHUsS CKOJBKEHHUS, MeXaHudeckas pabora u
MOIIIHOCTb, YaCTOTa U NEPUOJ KOJI€OaHUI MAaTEMaTHUECKOIO U IPY>KMHHOTO MasTHUKOB,
ONTHUYECKas crjla COOMpAIOIEH TUH3bI, PaAHOAKTUBHBIN (HJOH): TNIAHUPOBATH U3MEPEHUS,
coOupaTh OSKCIEPUMEHTAIBHYIO YCTAHOBKY M  BBINOJHATH HM3MEPEHUSA, CIEAys
NPEIJIOKEHHOW HMHCTPYKIIMHM, BBIYHMCIATh 3HAYCHHWE BEJIMYMHBI W aHAJIM3UPOBATH
NOJTyYEHHBIE PE3YJIbTAThl C YUYETOM 33JaHHOW MOTPEIIHOCTH U3MEPEHUI;

e coOmomaTh MpaBuUia TEXHUKU O€30IaCHOCTUM Ipu pabore ¢ JabopaTOpHBIM
000py1I0BaHUEM;

e  pa3naMuyaTh OCHOBHBIC MPHU3HAKU M3YYCHHBIX (PU3UUYECKUX MOJIENCH: MaTepuaibHas
TOUYKa, AOCOJIOTHO TBEPIOE TEJIO, TOYEUHBI HMCTOYHMK CBETA, JIy4, TOHKas JIMH3A,
IUTaHEeTapHAasi MOJIENIb aTOMa, HYKJIOHHAsI MOZIeJIb aTOMHOTO $S1/1pa;

e  XapaKTepU30BaThb MPHUHIMMBI JECUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPON HA MX OMHUCAHUA (B TOM YHUCIE: CIIUIOMETP, NAaTIYMKH MOJOKEHUS,
PacCTOSIHUS U YCKOPEHUs, PaKeTa, dXO0JO0T, OUKH, MEPHUCKOI, (hoToammapar, ONTHIECKHUE
CBETOBOJIbI, CHEKTPOCKOIN, JI03UMETp, Kamepa BuibcoHa), HCIONB3Yys 3HAHUA O
CBOMCTBax (M3MUECKUX SIBJICHUNA U HEOOXOAUMbIC (PU3NYECKHE 3aKOHOMEPHOCTH;

e  WCIOJB30BaTh CXEMBl M CXEMaTHYHBIE PUCYHKH U3YYCHHBIX TEXHHUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHYECKHX TMPOIECCOB MPHU PEIICHUU
yu4eOHO-TIPAKTHYECKUX 3aJ]]a4, ONTUYECKHUE CXEMBbI ISl TOCTPOCHHS H300pakeHUN B
IUIOCKOM 3€pKajie U COOMparoIei JIUH3E;

e  MPHUBOAUTH MNpHUMEPHl (HAXOAUTh HWH(POPMAILMIO O NpUMEpax) MNPAKTUYECKOTO
UCTIONB30BaHUsl (DU3MYECKNX 3HAHWW B TIOBCEIHEBHON JKM3HU A OOECIeueHUs
O0e3omacHOCTH TMpu OOpalleHHWH C MNpudopaMd W TEXHUYECKUMHU YCTPOMCTBaMU,
COXpPaHEHUS 3710POBbs U COOIOICHNS HOPM 3KOJIOTHYECKOTO MOBECHUS B OKPY KaIoLIei
cpene;

e  OCYHIECTBIIAITh MOUCK HH(pOpManmu (¢uU3NYecKoro conaepxkanus B HWHTepHere,
CaMOCTOSITENIbHO  (DOPMYNIMPYsl TOMCKOBBIM 3ampoc, HaXOAWTh IyTH OMpEACTICHUSI



JIOCTOBEPHOCTH TIONy4eHHOW WH(OpMAIMM HAa OCHOBE WMEIONIUXCS 3HAHWA W
JOTMIOJTHUTEIIBHBIX UCTOYHUKOB;

e  WCMOJL30BATh TMPU BHINOJHEHWH YYEOHBIX 3aJaHUM  HAYIHO-TIOMYJISIPHYIO
JUTEPATYpy (HU3UYECKOTO COJAEpk aHUS, CIPABOYHBIE MaTEpHUallbl, PECYpChl CETH
WuTepHer, Bianerp NpuéMaMd  KOHCIIEKTUPOBAHHUS  TEKCTa, MpeoOpa3zoBaHUs
uH(OpPMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

. co3JaBaTh COOCTBEHHBIE TIMCBMEHHBIE M YCTHBIE COOOIIEHWS HAa OCHOBE
uHOpMAIlUU U3 HECKOJIbKUX HCTOYHUKOB (DU3NYECKOTO COJEpKaHMs, MTyOJIUYHO
MPEACTABIATh PE3YJIbTAThl IPOCKTHOM WIIA MCCIIEN0BATENBCKON IESITENBHOCTH, TP STOM
I'PaMOTHO MCIOJIb30BaTh U3YUYECHHBIN MOHATUWHBIN anmnapaT u3y4aeMoro pasjaeina Gu3uku
U CONPOBOXAATh BBICTYIICHHE MPE3CHTAMEH C YYETOM OCOOEHHOCTEH ayIuTOPHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabubsie IIpakruyeckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKIIEr0 MUPa
bubnnoreka IIOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupode https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCIHE BETHHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E 5 2 1
3 CTECTBEHHOHAYYHBIA METOJ MTO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nes 2. [lepBoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nuoreka [IOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnmnoreka [JOK
' BEILIECTBA https://m.eds00.ru/7f416194
bu6nuoreka [IOK
2.3 A 2
TPETTHEIE COCTOARMA BEIECTRA https://m.edso0.ru/7f416194
Uroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ielicTBHE TeJl
bu6nuoreka [IOK
A M
3 CXAHHHCCKOE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6nuoreka [IOK



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
bu6nuoreka [JOK

3.3 Crna. Buaet e 14 2 https://m.edso00.ru/7f416194
Hroro no pazueny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 JMaBnenue. llepenaua naBieHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnnoreka IIOK
4.2 JlaBreHue KHAKOCTH > https://m.eds00.ru/7f416194
bubnnoreka IIOK
4.3 ATmocepHoe faeHHe 6 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bu6mmoteka [IOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pasznea 5. Pa6ora u MOIHOCTH. JHePrust
bubmmoreka [IOK
1 P 1
> 300Ta 1 MOIIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmoteka [IOK
52 Hpoctbie MexamH3MEI > L https://m.eds00.ru/7f416194
bu6mmoteka [IOK
>3 Mexantiieckas oHepri 4 L https://m.eds00.ru/7f416194
Hroro no paszneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uupoBbIe
Ne o/ P Kounrpoabusie Ilpakruyeckue (itcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3pgen 1. TensioBbIe sIBJICHUS
. bubmuorexa [JOK
11 (CTpociHe H CBOHCTBA BellleCTa ! https://m.edsoo.ru/7f4181ce
bubnnoreka IIOK
12 Ternnoste mpoecct 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DneKkTpruyecKue 3apsiibl. 3apsyKEHHbIE Tella bubnuorexa [HOK
2.1 . 7 1
Y UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuotexa [JOK
2.2 IToCTOSHHBIN 2IEKTPUUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA18 1ce
bubmmoteka [IOK
23 Marmutisie ApeHis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
24 IICKTPOMArHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudgpoBbie
Ne o/ P Kounrpoabusie Ilpakruyeckue (itcpp )
NporpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4eCKOe JBMKCHUE U CIIOCOOBI €TI0 10 1 bu6nuoreka [IOK
' OIKMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SanMoeHCTBIE Tei 0 3 https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
1.3 3 10 3
AKOHDT COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pazgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bubmmoteka [IOK
2.1 M 7 3
CXAHMECKUE KONeOaHA https://m.edsoo.ru/7f41a4a6
bubmmoteka [IOK
2.2 M . 8 1 3
CXBHHHECKAE BOMHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro nio pazgeny 15

Pasznen 3. BJIeKTPOMaFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DIEeKTPOMarHuTHOE MOJe U 5 2 bubmuorexa [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3nes 4. CBeToBbIe SIBJICHUS
41 3aKOHbI pacpOCTPAHEHUS CBETA 6 2 bubmuoreka [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bu6nuoreka [IOK
4.2 JIuH3BI ¥ oNITHYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Paszgea S. KBanToBbI€ sIBJICHUS
bu6nmoreka [IOK
5.1 Hcnyckanue u MoriomeHue cCBeTa aToMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpoeHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
: A 7 1
5.3 JIEpHbIE peakLuu https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTOopuTe1bHO-00001IAK0IINIT MOYJIb
[ToBTOpEeHME U 00001IEHNE COAEPHKAHUS bubmuoreka [JOK
6.1 9 2
Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE

Ne Hara uudgpoBbie

Tema ypoka Kourpoabubie IIpakTuyeckue
n/n Bceero U3yuyeHusi oOpa3oBaTeibHbIE

padoThI padoTshI
pecypcsl

1 ®dusuka — Hayka o npupoje. SBieHus 1

TIPUPOIBI
2 ®dusnveckue SABICHUS 1

®du3nyecKue BeIMYMHBI U UX U3MEPEHUE
Vpok-uccnenosanue "M3mepenue

4 TEMIEPATyphl MPU TOMOIIH KUIKOCTHOTO 1 1
TEPMOMETpPA U JIaTYNKA TeMIIepaTyphI”

5 Mertoasl HaydHOTO 1O3HaHUs. Onucanue 1 bu6mmoreka [IOK
(U3UYECKUX SBJICHUH C ITOMOIIBIO MOICIICH https://m.edsoo.ru/ff09f72a
VYpoxk-uccnenosanue "[IpoBepka rumoTessbl:

6 JATBHOCTH MOJETA IIapUKa, MMYIIEHHOTO 1 1
TOPU30HTAIILHO, TEM O0JIbllIE, YeM OoJbllIe
BBICOTA ITycKa"

Crpoenue BemectBa. ONbITHI,
7 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE 1 bubmorexa HOK
https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIB>KeHME YacTHI] BEIIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 110
9 HaOJFOZICHUIO TETIJIOBOTO PACITUPEHUS 1 1

Tra3oB»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

ArperaTHbl€ COCTOSIHMSI BELLIECTBA

OcobeHHOCTH arperaTHbIX COCTOSIHUM BOJBI.

bu6mmoreka [IOK

11 O6o6mienue no pazaeny «llepBoHadanbHbIe httos://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHHUHU BEILIECTBAY
12 Mexanuyeckoe nBuxeHue. PaBHomepHoe u bubnmoreka [JOK
HEpPaBHOMEPHOE JIBUKEHHUE https://m.edsoo.ru/ff0a05c6
bubnmoreka [JOK
13 CKopocTs. EAMHHLLb CKOpoCTH https://m.edsogru/ff0a079c
14 Pacuer nmyTu u BpeMeHU IBHKEHUS bubmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
15 WNueprusa. Macca — Mepa HHEPTHOCTH T ngs?;lr%?:clicsigroulllfanOclo
16 IInoTHOCTE BemiecTBa. Pacuet Macchl u bubmuorexa [JOK
o0beMa Teja Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHas.1. pabora «Onpenenenue
MJIOTHOCTH TBEPAOTO TEJIa»
18 Pemenne 3agau mmo Teme "I1IOTHOCTE bu6nmoreka [JOK
BemecTna” https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepuCcTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctd. 3akoH ['yka
JlaGopaTtopnast pabora «3yuenue
20 3aBHCUMOCTH pacTskeHHs (aedopMariin)
MPYKUHBI OT MIPHIIOKEHHOUN CHUITBD»
21 SBnenune Tarorenus. Cuia TSHKECTH
CBs13b M@Ky CUJION TSKECTH U MACCOU Tea.
22 Bec Tena. Pemenue 3ama4 o treme "Cuna bubmorexa HOK
- https://m.edsoo.ru/ff0a1778
23 Cuna TspKecTH Ha IpYTUX IUIaHEeTax. bub6nuorexa [IOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

duznyecKkue XapakKTePUCTUKHU IIIIaHET

https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK
24 Hsmepeitite i, JlutamomeTp https://m.edsoo.ru/ff0al8cc
bubmuoreka [JOK
2 Bec Tena. Henecomocts https://m.edso0.ru/ff0a1778
26 CroxxeHue AByX CHUJI, HalPaBJIEHHBIX 110 bubnmoreka [JOK
oAHOM npsMoi. PaBHoaelcTBYOIast CHII https://m.edsoo.ru/ff0ala70
97 Penrenue 3amau mo reme
"PaBHonelicTBytomas cui"
Cwiia TpeHus u €€ BuIbl. TpeHue B mpupoze bubnuorexa [JOK
28
Y TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHast pabora «3yuenue
29 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT bubnnorexa [HJOK
CHUJIBI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCS TOBEPXHOCTEW»
30 Pemenue 3agau Ha onpeneneHue
PaBHOJEHCTBYIOLIEH CUIIBI
Pemenue 3amay mo Temam: «Bec Tenay,
31 «['padmueckoe nzobpaxenue cuny, «Cuiby, Bubmmorexa LIOK
. https://m.edsoo.ru/ff0alde0
«PaBHOIEHUCTBYIOIIAS CUID»
KonTponbhas paboTa no remam:
39 «MexaHun4deckoe JBIKeHUey», «Macca,
IUIOTHOCTBY, «Bec Tenay, «['padudeckoe
n300paxenue cuimy, «CHUITbD)
33 Hasnenune. CiocoObl yMEHBIIEHUS U bubnuorexa [JOK
YBEJIMUCHHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrienue ra3za. 3aBUCUMOCTD JIaBJICHUS rasza bu6mmoreka [JOK

0T 00bEMa, TeMIiepaTyphl

https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

35 [lepenaua naBneHus TBEPABIMU TEJIAMHU, bubmumoreka [IOK
JKAIKOCTSIMHU U razaMu. 3akoH Ilackana https://m.edsoo.ru/ff0a25b0
36 JlaBiieHUE B )KUJIKOCTH U T'a3e€, BBI3BAHHOE bubnnoreka [HOK
JIEUCTBUEM CHUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amad no treme «JlaBienue B bubmuoreka [JOK
JKAIKOCTH U rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826
bubnmoreka [JOK
38 Coobmarompecs cocyxt https://m.edsogru/ff0a2970
39 [M'uapaBnuyeckuii nmpecc bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopriHeBo KUAKOCTHBIH
Hacoc
41 ATtmochepa 3eMin U IPUIUHBL e bubnnorexa [HJOK
CYIIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATmochepHOe naBieHne ng;;&?;igﬁli 0a2b5a
43 Nsmepenue armocdeproro napnenus. OnbIT bubnmnorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT bubnmnorexa [JOK
BBICOTBI HaJ| YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. AtmocdepHoe 1aBieHue bubnnoreka [JOK
Ha Pa3IM4HbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue l:';az[aq o Teme " ATMocepHoe
JIaBJICHUE
47 JleiicTBHE KUAKOCTH U Ta3a Ha IOTPYKEHHOE bubnmnoreka [JOK
B HUX TeJO. ApXHMeI0Ba cuja https://m.edsoo.ru/ff0a3276
48 JlaGopaTtopHnas pabora «OnpeneneHue bubnuotexa [JOK

BBITAJIKUBAIOLIEH CHJIBI, IEMCTBYIOIIEN Ha

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
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https://m.edsoo.ru/ff0a33fc

TCJI0, IIOTPY’KCHHOC B )KUJIKOCTH»

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca Teia B

bu6mmoreka [IOK

49 BOJIE OT 00bEMA NOTPYKEHHOU B KHUAKOCTh L https://m.edsoo.ru/ff0a3514
YacTH TeJa»
bu6mmoreka [IOK
S0 Hnapartie Ten https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas padora "KoHcTpyupoBanue
51 apeoMeTpa WiIM KOHCTPYUPOBAHUE JIOJKH U 1
omnpenenaeHue e€ rpy30noabEMHOCTH"
Pemenue 3anay no temam: «IlnaBanue
52 cynoB. Bo3nyxomnaBanue», «JlaBienue bubmmorexa [JOK
. https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»
53 KonTponbhas pabota no Teme «JlaBnenue
TBEPABIX T, KUAKOCTEH U Ta30B»
bu6mmoreka [IOK
>4 Mexanmccias pabora https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
% MomtoCTS. EAMHANE MOIHOCTA https://m.edsoo.ru/ff0a3f82
56 VYpoxk-uccnenosanue "Pacu€t MomHoOCTH, 1
pa3BUBaEeMOM IIPHU NOIBEME O JiecTHHULIE"
57 IIpoctsie MexaHnn3mel. Peryar. PaBHOBeCue
CHJI Ha pbluare
Poryaru B TexHuke, OBITY U IPUPO/IE.
58 JlaGoparopHas paboTa «};ICCJIIZDILI:())BaHI/Ie 0.5 bubmmorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pbIyara
59 Pemenue 3a7ay 1o Teme «Y cIoBUs bu6mmorexa [IOK

paBHOBECHUA pbIyara»

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
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Koaddunment nonesznoro neicTBust

60 MexaHu3ma. Jlaboparopnas pabora 1 0.5
«3mepenue KII/] HakIOHHOM MIIOCKOCTH
61 Pemrenne 3amau mo reme "Pabora, MOIITHOCTD, 1 bu6mmoreka [IOK
KIT1" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckas sHeprusi. Kunetudeckas u 1 bubnnoreka [JOK
MOTEHIIATbHAs SHEPTUSI https://m.edsoo.ru/ff0a4252
63 3aK0H COXpaHEHUSI MEXaHUYECKON YHEPTUU 1 bubmorexa LHOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT I10 TeMe
"DKCIIEpUMEHTAJILHOE OIPECIICHHUE
64 W3MEHEHUS KUHETUYECKON M HOTEHIMAIbHON 1 1
SHEPTUHU MPHU CKATHIBAHUU TEJIA TI0
HAKJIOHHOH IJI0CKOCTH"
65 KonTponbhas pabota no teme «Pabota u 1
MOIIIHOCTb. DHEPTUSD)
66 PesepsHslit ypok. Pabota ¢ Tekctamu 1o 1 bubnnoreka [JOK
TeMme "MexaHn4ecKoe IBIkeHue" https://m.edsoo.ru/ff0adee6
PesepBHrlit ypok. Pabora ¢ TekcTamu 1o
67 teme "JlaBieHue TBEPABIX TE, )KUIAKOCTEH U 1 bubmmorexa [IOK
" https://m.edsoo.ru/ff0a4ffe
ra3oB
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1
teme "Pabora. MomHocTs. DHeprus”
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero H3ydyeHusi oOpa3oBaTeibHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-
1 KHHETHYECKON TEOPUHU U X OINBITHBIC 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, JKUIKOTO U
4 ra3o00pa3HOro COCTOSHUH BEIIeCTBa Ha 1
OCHOBE I10JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU
bu6nmoreka [JOK
5 Kpucrannmueckue u amopdHsie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauuBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HATsKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaTue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
3 Temmnepatypa. CBsi3b TEMIIEpPATyphI CO 1
CKOPOCTBIO TETIJIOBOTO JIBUKEHHS YACTHI]
9 Buytpennss sneprusi. CnocoObl U3MEHEHUs 1 bubnnorexka [JOK
BHYTPEHHEHN HEPrUun https://m.edsoo.ru/ff0a5c60
bubnmoreka [JOK
10 Bune! teronepenaun 1 H

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

VYpoxk-konpepenuus "[Ipakruyeckoe

11 HCIOJIb30BaHUE TEIJIOBBIX CBOWCTB BELIECTB bubmmorexa LIOK
o " https://m.edso0.ru/ff0a65c0
Y MaTepUaIoB B LIEJSIX SHEProcOepexeHus
12 KonunuecTBo TEIIOTHL. Y I€iibHAS bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976
13 YpaBHeHHE TEIJIOBOTO OalaHca. bubnnoreka HOK
TennooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopnas padora "HccienoBanue
14 ﬂBJ‘IeIfI/I}I TI;HJIO(I))6MCH3 pU CMEIIMBAHUH bubmmorexa LIOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJbI
Pacuer xonmuecTBa TEIOTHI, HEOOXOIUMOTO
15 JUTsl HAarpeBaHusl TeJla ¥ BBIICIIEMOT0 UM MPHU
OXJIQKICHUHI
16 JlaboparopHas pabora "Onpenernenue bubnnoreka [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIUIMBA. Y IeJbHas TEIJIOTa bubnnorexa [HOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE
18 KPUCTANIMUECKUX TeN. Y IeabHas TEIUIoTa bubmmorexa LHOK
p ' https://m.edsoo.ru/ff0a71d2
TUJTaBJICHUS
19 JlabopaTtopHas pabota "OnpeneneHue bubnmnorexa [JOK
YACIBbHOU TEIJIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 ITapooGpa3zoBaHue U KOHAECHCALMSL. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenwne. YneapHas Temiora
21 napooOpazoBaHMsl U KOHICHCALIUH. bubnnorexka [JOK

3aBUCUMOCTD TEMIIEPATYphl KUIIEHUS OT
aTMOC(EepHOTO JAaBICHUS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
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22

BrnaxnocTs Bo3ayxa. JlaboparopHas pabota
"OnpeneneHne OTHOCUTEIbHON BIAXKHOCTH
Bo3ayXxa"

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

23

24

25

Pemenue 3agau Ha onpeneneHne BIaXKHOCTH
BO3/yXa

[TpuHIUIIBI paOOTHI TETIJIOBBIX ABUTATEIICH.
[TapoBast TypOuHa. JIBuraTesb BHyTpEHHETO
cropaHus

KIIJI TenmoBoro aurareis. TemnaoBeie
JIBUTATENIH U 3aIIUTa OKPYKAIOIIEH cpe/ibl

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

26

3aKOH COXpaHEHMS U MIPEBPALLECHUS SHEPTUU
B TEILIOBBIX Ipoleccax

27

28

29

IToaroroBka K KOHTPOJILHOM pabOTE MO TEME
"TerutoBble BIeHUA. I3MeHEeHHE
arperaTHbBIX COCTOSIHMH BeriecTa"

KontponbHas padota nmo teme "TermmoBbie
sBieHUs. MI3MeHeHne arperaTHbIx COCTOSIHUN
BemecTna"

Onexrpuzanus Tel. J[Ba poia 3IeKTPUIECKUX
3aps0B

bubmuorexa [JOK
https://m.edsoo.ru/ff0a83f2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

30

31

32

VYpok-uccnenoBanue "IneKTpU3aIus Tl
MHIYKIMEW U IPU CONPUKOCHOBEHUH"
B3aumoneincTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona

DnexTpuueckoe nojie. HanpsskeHHOCTD
anekTpuyeckoro nosst. [puHnmn
CYNEPHO3ULMH MIEKTPUUECKUX MTOJIEN

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a87e4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenn OJICKTPUYCCKUX 3apAd0B.



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

DneMeHTapHbIi 3apsa. CTpoeHue aroma

34 [IpoBOIHUKY U TUAIEKTPUKU. 3aKOH bubnnoreka [HOK
COXPAHEHUS JICKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3a1au Ha npUMEHEHUE CBOMCTB bubnmoreka [JOK
AIEKTPUUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUH TOK, YCIIOBUS €T0
36 cymiecTBoBanus. IcTOUHUKH bubnnorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JlecTBUSI 2JEKTPUUECKOTO TOKA bubamorexa LOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPUYECKOTO OISl Ha IPOBOTHUKH U 1
TUBJIEKTPUKN"
39 DIEeKTPUYECKUM TOK B METAJIJIaX, )KUJKOCTAX bubnnoreka [JOK
U ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuuecKkas 1enb U €€ COCTaBHbIE YaCTH
41 Cuna Toxka. JlabopatopHast pabota 05 bubnmnoreka [JOK
"N3mepeHue 1 peryiupoBaHue CUiIbl TOKa" https://m.edsoo.ru/ff0a8bd6
DnekTpruyeckoe HanpspkeHue. Bonbtmerp.
42 JlaGopatopHnas pabora "H3mepenue u 0.5 bubmmorexa LIOK
| https://m.edsoo.ru/ff0a9%e14
peryaupoBaHue HAMPsHKCHUS
43 ConpoTuBieHHE MPOBOAHUKA. Y ACIBHOE bubnuoteka [JOK
CONIPOTUBJICHHE BELIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
44 BJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJHUKA OT €r0 JIMHBI, TUIOIIA I https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHUsl U MaTepuana"
45 3aBHUCHMOCTD CHJIBI TOKA OT HANPSKCHHS. bubnmuorexa [JOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
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3axon OMa JJis yyacTKa Lenu

https://m.edsoo.ru/ff0aa44a

JlaGopaTopHas pabora "VccienoBanue
3aBHCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3

bu6mmoreka [IOK

46 pE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
JlabopaTopHas padora "l[IpoBepka nmpaBuiia
48 CJIOYKEHUS HAIIPSKEHUN MTPU bubnuorexa [JOK
MIOCJIEI0BATEIbHOM COCIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon”
JIaGoparopnas pabota "lIIpoBepka npaBuia
49 TUTS CII?IJ'ILI I:”l)“OKa ipn HapaHJP;eHBEIOM ’ bubmorexa LHOK
| https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemenue 3anau na npumeHenue 3akona Oma bubnnoreka [JOK
JUISL Pa3JIMYHOTO COCIMHEHHUS IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOIITHOCTH AIIEKTPUIECKOTO TOKA. bubnmnoreka [JOK
3akoH Jlxoyna-Jlenna https://m.edsoo.ru/ff0ab124
59 JlabopaTopHas pabota "OnpeneneHue bubnuoteka [JOK
paboThI U MOLITHOCTH JIEKTPHUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYECKHE 1IeTH U MOTPeOuTenn
53 aNeKTpuyecKkoil sHepruu B ObITy. KopoTkoe bubmmorexa LIOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO Teme
54 "DreKTpudecKue 3apsabl. 3apsoKCHHBIC Tema bubnmnoreka [JOK
" UX B3auMoeHcTBU. [locTOSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUICCKUN TOK"
55 KonrtponsHas pabora no teme bubnuorexa [IOK


https://m.edsoo.ru/ff0aa44a
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"DrekTpuuecKue 3apsbl. 3apsHKEHHbBIE Tesa
U UX B3auMoaencTBus. I10CTOSHHBIN
AJIEKTPUYECKUM TOK"

https://m.edsoo.ru/ff0abea8

56 ITocTossHHBIC MArHUTHI, UX B3aMMOJCHCTBHC
57 VYpok-uccnenopanue "M3ydenue noneun 1 bubnmoreka [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnauTHOe nojie. MarHuTHOE 10Jie 3eMJId U bubmuorexa [JOK
€ro 3HaueHue JUII )KU3HHU Ha 3eMIie https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MarHuTHoe noje
59 AIEKTPUUYECKOTO ToKa MarHuTHoE 1osie bubmmorexa [JOK
P https://m.edsoo.ru/ff0acld2
KaTYIIKH C TOKOM
[IpuMeHeHHe PJIEKTPOMArHUTOB B TEXHHUKE.
60 Jlaboparopnas padora "U3ydyeHue neiicteus 0.5 Bubmorexa ITOK
PaTOpHai b v " ' https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TIOJISl Ha MPOBOJHUK C TOKOM
DNEeKTPOABUTATENb IIOCTOSTHHOTO TOKA.
Hcrnonbs30BaHme 3IEKTpOABUTATEICH B
N bubmuorexa [JOK
61 TEXHUYECKHUX YCTPOWUCTBAX U HA TPAHCIOPTE.
" https://m.edsoo.ru/ff0ac86c
JlaboparopHas pabdota "KoHcTpynpoBaHue u
n3ydeHue paboThl dJEKTpoABUTATENSA"
62 OmnsiTel Dapanes. 3aKOH ANEKTPOMArHUTHOM
nHaykiuu. [Ipasuno Jlenna
Onektporereparop. CrocoObl MoTydeHus
63 AIIEKTPHUECKONW IHEPTUHU. DIEKTPOCTAHITUH
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH
64 [ToaroroBka K KOHTPOJILHOM paboTe MO TEMe
"DNeKTpUuYeCcKre U MarHUTHHIE SIBJICHUS"
65 KonrponbHas pabora no teme bubnnorexka [JOK

"DJIeKTpUUECKUE U MAarHUTHBIC SIBIICHUS"

https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
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PezepeHslii ypok. Pabora ¢ TekcTamu 1o bubmumoreka [IOK
66 1

teme "TemnnoBble siBICHUS" https://m.edsoo.ru/ff0acc5e
67 PesepsHslii ypok. Pabora ¢ TekcTamu 1o 1 bubnuoreka [IOK

teMe "[loCTOsHHBIHI 21eKTpUYecKuil TOK" https://m.edsoo.ru/ff0acdc6
68 PeseprHbIii ypok. PaGoTa ¢ TekcTamu mo 1

Teme "MaruuTHele sBIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 145



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTnueckue
n/n Bceero u3yuyeHusi oOpa3oBaTeibHbIE
padoThI padoThI
pecypchl
1 Mexanunueckoe JBrkeHue. MarepuanbHas 1
TOYKa
Cucrema orcueta. OTHOCUTEILHOCTD bubnunoreka LIOK
2 1
MEXaHUYECKOTO JBHKCHHMS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPIMOIMHENHOE NBUKEHHE 1 buGnuorexa [IOK
P p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
Cpenusisi 1 MTHOBEHHAsI CKOPOCTh
5 [IpssMonnHetHOE paBHOYCKOPEHHOE 1 bubnnorexa [JOK
JIBOKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSMOIMHENHOTO
6 pPaBHOYCKOpEHHOTO ABMKeHUs. ['padux 1
CKOpOCTH
JlaGopaTtopnas pabora "Omnpenenenre
7 CKO peHmI{) Tenf npu aBHopCKO €HHOM 1 1 bubmorexa HOK
YEROP PP . yErop " https://m.edsoo.ru/ff0adb18
JIBMOKCHUH 10 HAKJIOHHOM TIOCKOCTH
8 CBoOoanoe magenue teia. OneIThl [aaunes 1
PaBHOMEpHOE NBMXEHHUE 110 OKPYKHOCTH.
9 ITepuon IE yacTora 00 ameHHﬂpJ};)IfI(HeﬁHaﬂ u 1 bubnmorexa HOK
P P ' https://m.edsoo.ru/ff0ae176
yIJI0Basi CKOPOCTH
10 LleHTpOoCTpEMUTENTHEHOE YCKOPEHUE
11 [Iepselii 3akoH HeroTOHA. BekTop cuiibl bubmuoteka [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

https://m.edsoo.ru/ff0ae612

12 Bropoii IiaKOH Herotona. Bu6muotexa [JOK
PaBHopelicTByOIIAsA cHla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herorona. Cynepro3unus cui ﬁ;IIiH;;T:;(;?S/I; 036982
14 Pemienue 3a1au Ha mpUMEHEHHE 3aKOHOB bubmmoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bubnmnoreka HOK
15 Cuna ynpyrocti. 3o Tyka https://m.edsoc%.lru/fanecaZ
16 Pemenue 3anau no teme «Cumna ynpyroctu»
17 JlaboparopHas pabota «Onpenenenue bubmmoreka [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
Bbu6moreka [JOK
18 Cuna Tpetis https://m.edso:)_.lru/fanf738
Bbu6mmoteka [JOK
19 Pemenue 3amgau no teme «Cumna TpeHUs» https://m.e dsoc])_.lru /#0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubmmnoreka HOK
KO3 PUIIMEHTA TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
91 Pemenne 3agau mo teme "3akonsr HeroToHA. bubmuoreka [{OK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
99 Cuuta TSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK
TATOTEHHUS. Y CKOpEHUE CBOOOIHOTO MaIEHUs https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBukeHne Tex BOKPYT
23 rpaBUTalMOHHOTO IeHTpa (ComHeuHas
cuctema). ['amaktuku"
24 Pemenne 3agau o teme "Cuma TSHKECTH U but6mmorexa [IOK
3aKOH BCEMUPHOTO TATOTEHUSA" https://m.edsoo.ru/ff0af5f8
25 [IepBas kocMHuuecKas CKOPOCTb. bubmuoteka [IOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
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https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
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https://m.edsoo.ru/ff0af5f8

HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecHe MaTepuaaIbHOW TOUKH.
AbGcomoTHO TBEpAOE Teno. PaBHOBecue

bu6nmoreka [IOK

26
TBEPAOIO TEJA C 3aKPEMIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpalleHus
27 MowmenT cuibl. LlenTp TsbkecTn
28 Pemenne 3aga4 1mo Teme "MOMEHT CHUIBL. bu6nunoreka LIOK
Lentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO TEME
29 "Mexanuyeckoe ABuxkeHue. Bzaumoneiicteue bubmmorexa [JOK
. A ' A https://m.edsoo.ru/ff0b0408
TeI
KonTponbhas pabota no Teme
30 "MexaHuyeckoe ABuxkeHue. Bzaumoneiicreue bubmmorexa [JOK
. % ' A https://m.edsoo.ru/ffOb06ec
TeI
Nmnynsc Tena. Ummynse cuiiel. 3aKoH
31 COXpaHEHHUs UMITYyJIbCca. YTIPYroe u bubmmorexa LIOK
p Y o 24 https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3aMMO/ICHCTBHE
32 Pemenue 3agau o Teme "3akoH coXpaHEHUS bubmuoreka [JOK
uMmnyisca' https://m.edsoo.ru/ff0b096c
33 VYpok-koHpepenius "PeakTuBHOE ABMKEHNE
B IIPUPOJIE€ U TEXHUKE"
bu6nmorexa LIOK
34 M
CXaHUHCCKas padoTa u MOIIHOCTE https://m.edsoo.ru/ffOb0a84
35 PaGota cuibl TsKECTH, CHITBI YIIPYTOCTH U bubnnorexa [JOK
CHUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHnas pabota «OrnpeneneHue
36 paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM

JABMXKCHHUU TCJIaA 110 FOpH30HT3.J'IBHOfI



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
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https://m.edsoo.ru/ff0b0a84
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IMOBCPXHOCTU»

Cas13b sHepruu u padoTsl. [loTennnanbHas

37
SHEPrus
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 "
KMHETUYECKON YHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE
40 JlaGopaTopHas paborta «/3ydeHue 3akoHa bubnmnoreka HOK
COXpAaHEHUS SHEPTUNY https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBUKEHHUE U €TO bubnunoreka LIOK
XapaKTEePUCTUKHI https://m.edsoo.ru/ff0b1858
4 3aryxaroiue Kojaebanusi. BeiHyK1eHHbIe bubnnorexa [JOK
konebanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaTrueckuii U IpyXKHUHHBIN MasiTHUKU
Ypok-uccienoBanue «3aBUCUMOCTh TIEPHOIA
44 K0Je0aHui OT )KECTKOCTH IT WHBI 1 MaCChI buGnuorexa [IOK
Py https://m.edsoo.ru/ffOb197a
rpy3a»
45 [IpeBpatenue SHEPTUN IPU MEXAHHIECKHUX
KOJIeOaHUIX
JIaGoparopHas padora «Onpeaenenne
46 ‘laCTOI?FBI Hpne Ifo a Kone6aI:IHII;I ol WHHOT'O bubnuorexa [JOK
pHOA Py https://m.edsoo.ru/ffOblaec
MasiTHUKA
JIaGoparopnas padora «IIpoBepka
47 He3aB1?/ICI/II\1;OCTI/IpHe Hoja IfOJIeé)aHI/Iﬁ rpy3a bubnmorera [IOK
pHoa py3d, https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MacChl Ipy3a»
Mexannueckue BosHbL. CBOMCTBA
48 MEXaHWYEeCKUX BOIH. [IpononbHbIe U bubnmorexa LOK
- 1P https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJTHBI
49 VYpoxk-koH(pepennus "MexaHNUIeCKHE BOJTHBI



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

B TBEpI0M Tene. CelicMuueckue BOTHBI"

50 3Byk. PacmipocTpanenue u oTpaxkeHue 3ByKa
51 Ypok-uccnenoranue "Hadmonenue
3aBHCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
59 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI1 pe30HaHC
53 Ypok-koHpepeHius "YIIbTpa3ByK 1 bubnmnoreka HOK
nH(]pa3ByK B IPUPOJIE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
54 "3akoHbI cOxpaHeHUsl. MexaHnueckue bubmorexa LIOK
PAHCHIDA. https://m.eds00.ru/ff0b25f0
Kosie0aHusl U BOJIHBI
KoHnTponpHas padora 1o Teme "3aKoHbI
55 coxpaHeHus. MexaHndeckue KojiebaHus u
BOJIHBI"
DIIeKTPOMarHuTHOE TOJIE. bubnnorexa [JOK
56
DIIeKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa NIEKTPOMATrHUTHBIX BOJTH
VYpok-koHpepenmus "llkana
58 AJNIEKTPOMATrHUTHBIX BOJIH. Vcnosb3oBanue bubmmnorexka HOK
ANEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM https://m.edsoo.ru/ff0b2fe6
cBsA3H"
VYpok-uccnenosanue "M3yueHue cBOiCTB
bu6nmorexa LIOK
59 AJIEKTPOMATHUTHBIX BOJIH C TIOMOIIIBIO
| https://m.edsoo.ru/ffOb2c6c
MOOMIBHOTO TenedoHa
50 Pemienue 3agau Ha onpeieIeHUE YacTOThI U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DNeKTpOMarHuTHasi Ipupoja CBeTa. bubnuotexa [JOK

CxopocTtb cBeTa. BoaHOBBIE CBOWCTBA CBETA

https://m.edsoo.ru/ff0b31d0



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

Hcrounuku ceera. [Ipsmonunennoe

bubnunorexa LIOK

62 acrpoctpaHeHue cera. 3atmenus CoJiHIa U
pactipoctp B https://m.eds00.ru/ff0b3658
Jlynb1
3aKoH oTpaxkeHUs cBeTa. 3epkaia. Pemenue
63 3a/1a4 Ha IPUMCHEHUE 3aKOHA OTPaKCHHS bubmorexa HOK
P P https://m.edsoo.ru/ffob38c4
cBeTa
[Ipenomnenue cBeta. 3aKOH MPETOMIICHUS bubnmnoreka HOK
64
CBeTa https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpPEHHEE OTPAKEHUE CBETA.
65 I/ICHOHBSOBZ;[{II)AC nonHofo BHYTPEHHETO bubmmorexa [IOK
yIp https://m.edsoo.ru/ffOb3c5c
OTPaKEHHUS B ONITUYECKHUX CBETOBOAX
Jlabopatopnast pabora "HccnenoBanue
66 3aBUCHUMOCTH YTJIa IPETOMIICHHUSI CBETOBOTO
Jy4a OT yIJia aJIieHHus Ha TpaHuIe "BO3ayX-
crexio""
Ypok-koHpepennus "Vcnonb3oBanne
67 MOJTHOTO BHYTPEHHETO OTPaXKCHHS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmmoteka IIOK
68 JIunzel. OnTUyecKas Cujia JIMH3bI
https://m.edsoo.ru/ff0b3f2c
bubmmoteka [IOK
69 ITocTpoenue n3o0pakxeHUi B JTMH3aX
p P https://m.edsoo.ru/ffOb444a
JlaGopaTtopHast pabora "Onpenenenue
70 dox I(:Horf) aCETOSIHI/IS{ u orr)IanGCKOI?I CHJIBI brbmmorexa LTOK
4 Ii | https://m.edso0.ru/ff0b4206
coOUparoIIeil TUH3BI
71 VYpoxk-koHpepennus "OnTuyeckue TUH30BbIC bubmmoreka [JOK
puoopsI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 xak onrtuyeckas cucreMa. 3peHue bubmuoteka [IOK



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

Ypok-koHpepennus "JledexTsr 3penus. Kak

https://m.edsoo.ru/ff0b4684

73 "
COXPaHUTD 3pEHUE
Paznoxenue 6enoro cBera B ciekTp. OMBITHI
74 Hptorona. CnoxxeHue CrieKTpalbHbBIX IBETOB. bubnnorexa LHOK
https://m.edsoo.ru/ff0cOf4c
Hucnepcus ceera
JlaGopaTtopHas padota "OMBITHI 11O
75 Pa3IOKEHHIO OCJIOr0 CBETA B CIIEKTP U bubmuorexa [IOK
BOCIIPUSTHUIO IIBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ffOc0e2a
HaOJII0ICHNH Yepe3 BETOBbIE (GUIbTPHI"
VYpoxk-npaktukyM "BonHOBBIE CBOMCTBA
76 CBeTa: qucIiepcust, uHTephepeHIus 1
mudpakus'
77 OmnsiTel Pezepdopaa u rmianerapHas Mojiemb bubmmorexa [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 ITocrynater bopa. Moaens atoma bopa
79 HcmyckaHue U MOIIONICHUE CBETa aTOMOM. bubmmoreka HOK
KBantsl. JInuneiuaTeie ciekTpsl https://m.edsoo.ru/ff0c144c
80 VYpoxk-nipaktukyMm "HabGnrogeHue ciekTpoB bubmuoreka [IOK
UCITyCKaHMs" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BUJIBI bubmorexa LOK
https://m.edsoo.ru/ff0c1672
82 Crtpoenue atomHoro siapa. Hyknonnas bubnnorexa [JOK
MOJIeJIb https://m.edsoo.ru/ff0c18ac
bubnunorexa LIOK
83 PannoaktuBHBIE TpeBparieHus. M30Torbl https://m.edsoo.ru/ffoclald
84 Pemenne 3amay mo teme: "PannoakTHBHEIE bu6nunorexa LIOK

npeBpatieHus "

https://m.edsoo.ru/ffOclb4a



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
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85

IIepuon nonypacnana

86 Ypok-koHpepennus "PagnoakTuBHBIC bubnmnoreka HOK
U3JIy4eHUS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakuny. 3aKOHbI COXPAHEHUS bubmmoreka [JOK
3apsAI0BOTO U MaCCOBOT'0O YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBsSI3U aTOMHBIX sifiep. CBs3b MacChl bubmmoreka [JOK
Y DHEpPruu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau no teme "Snepusie peakiun'

90 Peakuiuu cuHTe3a U eTeHUs aep. bubmmorexa [JOK
Nctounuku sueprun CosiHIla v 3BE311 https://m.edsoo.ru/ff0c1e88
Ypoxk-koudpepenuus "SnepHas sHepreTHKa.

91 JleficTBHs pauOAKTUBHBIX U3JIy4YEHUN Ha
JKUBbIE OpraHU3Mbl"

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

92 "DIeKTPOMarHuTHOE TOJIE. bubnnorexa [JOK
DeKTpoMarHuTHbIe BoJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJIICHUS"

KonTponbhas pabota mo Teme

93 "DNEeKTpPOMarHuTHOE MOJIE.
DneKTpoMarHuTHbIE BOJHBI. KBaHTOBBIE
SIBJIICHUS"

94 [ToBTOpenue, o6o6meHue. Jlaboparopusie bubnmoreka [JOK
paboTsl o Kypcy "B3aumoaeiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6obmeHue. Pemenne Eubs OK

nonnoTexa

95 pacyYEeTHBIX U KaU€CTBEHHBIX 3aJ1a4 110 TEME 1
"Tennossie mponeccs” https://m.edso0.ru/ff0c2572

96 [ToBTOpenue, o600meHNE. Permenmne bu6nunorexa LIOK

PACUCTHBIX U KAYCCTBCHHBIX 3aJa4 110 TEMC

https://m.edsoo.ru/ff0c2a22
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"KII/] TermoBbIx aBuraresnei"”
IToBTOpenue, 0600IIeHNE. Permenue

97 aCUETHBIX M Ka4EeCTBEHHBIX 3aJ1a4 I10 TEME 1 bubnnorexa LHOK
p A https://m.edsoo.ru/ff0c2b30
"KII/] anexrpoycTaHoBOK"

08 [ToBTOpenue, o6ob6meHue. Jlaboparopusie 1 1 bubmmoreka [JOK
paboThl o Kypcy "CBeToBbIC SIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTropenue, 0600menue. Padora ¢

99 TEKCTaMHU 110 TeME "3aKOHEI COXpaHEHUS B 1 bubmorexa LIOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKE

100 [ToBTropenue, 0600menue. Padora ¢ 1 bubnuoreka [IOK
texkcTaMu 1o TeMe "KoseOanus v BoaHb" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0600meHue. Pabora ¢ 1 bubnnorexa [JOK
TeKcTaMu 110 TeMe "CBeTOBEIE SIBJICHUS" https://m.edsoo.ru/ff0c3044
[ToBTropenue, 06o0menune. Padora ¢

102 TekcTamu 1o TeMe "KBaHTOBas U sijepHas 1
duzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/ff0c2b30
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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