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MHNOACHUTEJBbHASA 3ATIINCKA

[Iporpamma 1o (u3MKe Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS COCTABJIICHA Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHONW Tporpammbl, mpeactaBieHHbIx B PI'OC 00O, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHuws W KoHIenmwu mnpenojaBaHus y4eOHOTO
npenmera «Ou3nKay.

[Iporpamma mo (u3uMke Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsSI COCTaBlICHAa Ha
OCHOBE MOJOXEHUI M TpeOOBaHUI K pe3ylbTaTaM OCBOCHMSI Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBaresnbHOM Tporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydeToM
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU MpernojaBaHusl y4eOHOro
npeaMera «PusukKay.

Copepxanve  mporpaMmbl 10 (QU3MKE  HampaBlieHO Ha  (opMHUpOBaHHE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYAIOUIMXCS M OpTaHU3alMI0 H3y4eHUs (QHU3UKH Ha
NEeSTeIbHOCTHOW OCHOBe. B mporpamMMe mo (u3uMKe YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yibTaTaM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEJIMETOB Ha YPOBHE OCHOBHOTO OOIIET0 00Opa30BaHMS.

[IporpamMMma no ¢u3MKe ycTaHABIMBACT pacipeneieHne y4eOHOro MaTepuaia Mo rojaam
o0ydeHust (1Mo Kjaccam), NpeajgaraeT MPUMEPHYIO IOCIEAOBATEIbHOCTh HM3YUYCHHS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA MPEAMETHOTO COJCpXKAaHUS M Y4YeTe BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs.

[Iporpamma 1o ¢u3uke pa3zpaboTaHa C IENbI0 OKa3aHHs METOAMYECKON MOMOIIU
VUUTENIO B CO3/IaHUU paboueii mporpaMMBbl IO YIeOHOMY TIPEIMETY.

®du3uKa SBISETCS CUCTEMOOOPA3yIOIIUM I €CTECTBEHHOHAYUHBIX YU4€OHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUecKue 3aKOHBI JISKAT B OCHOBE MPOLIECCOB M SIBICHUH, U3y4aeMbIX XUMHEH,
Ouonorueii, actpoHomuerd U Qundeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTHHY MHUpa, TPEAOCTaBIsIeT HambOoyee SICHbIe 00pa3ipl NPUMEHEHHS HAyYHOTO METOola
MO3HAHUS, TO €CTh CIIOCO0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OpHa U3 rIaBHBIX 337a4 (pU3nUecKoro oOpa3oBaHusl B CTPYKType o01iero o0pazoBaHUs
COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH M HHTEpeca K HayKe Yy
o0ydJaronuxcs.

W3yuenne ¢u3nkun Ha 0a30BOM YpOBHE MpEAINOJaraeT OBJAaJECHUE CIEAYIOIUMHU
KOMITETEHTHOCTSIMH, XapaKTePHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

L4 HAay4YHO O0OBACHATH SBJICHUA,
L4 OIICHUBATHb U TIOHUMATb 0COOEHHOCTH HAay4YHOT'O UCCIICAOBAHUAA,
° HHTCPINPETUPOBATL AJAHHBIC W HCIOJb30BAaTh HAYYHBIC J0Ka3aTCJIbCTBA IJId

MOJIyYEHUS BHIBOJIOBY.

Ienn u3ydyeHus GU3MKM Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs OIpEIeNiCHbl B
KOHLENINK IpenofaBaHus yueOHoro npeamera «®dusmka» B 00pa30BaTeIbHBIX OpPraHU3ALUAX
Poccuiickoii @enepaiiuu, peaan3yonmx 0CHOBHbIE 00111e00pa30BaTeIbHbIE POTrPAMMBI.

Henu nzydenust u3uku:

o npuoOpeTeHne MHTepeca M CTPEeMIICHUs OOy4aroIIMXCsl K HAyYHOMY H3y4YCHHIO
HOPUPOIbI, pa3BUTHE UX MHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

o pa3BUTHE TMPEACTaBICHUM O HAy4HOM METOJ€ TMO3HaHHA U (QOPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

. (dopMHpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa M3Y4YEHHS OCHOB
CTPOEHUS MaTepuu U PyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

o dbopMupoBaHHE TPEACTaBIEHUH O pond GU3MKH JUIS  Pa3BUTHS  JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTU;

o pa3BUTHE IpPEJCTaBICHUH O BO3MOXHBIX chepax Oyaymiell mpodeccrnoHaaIbHON

ACATCIIBHOCTH, CBS3aHHOM C (bH3HKOﬁ, HOoATrOTOBKa K ,Z[aﬂbHeﬁI.HeMy 06y‘leHI/IIO B OTOM
HaIpaBJICHHUH.



JlocTrkeHre JTHX MeNiell MmporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
00pa3zoBaHus 00eCIIeYnBACTCS PEIICHUEM CIISAYIONINX 3a/1ay:

. IpUOOpETEHNE 3HAHUN O IUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, MIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

J npuoOpeTeHne YMEHHH ONHCHIBATh M OOBACHATH (PU3HUECKUE SIBICHUS C
MCII0JIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

o OCBOEHHE METOJIOB PEIICHUs NMPOCTEHIINX PAaCYETHBIX 3aJad C HUCIOJIb30BAHUEM
bu3nueckux Mojenel, TBOPYECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 331a4;

o pa3BUTHE YMEHMI HAOMIOJaThb IPHUPOJIHBIE SBJICHUS W BBIIOJHATH OIBITHI,

nabopaTopHble  paboOTBl M AKCIEPUMEHTAIbHBIE  MCCIEOBAHUS C  HCIOJIb30BaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

J OCBOCHHE MTPUEMOB paboThl ¢ HHpOpMaIuei pU3MIECKOro CoNIEepIKAHMS, BKIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX IOCTIDKEHHUSX (DU3MKM, aHAIW3 M KPUTHYECKOE OICHMBAHUE
nHpopmanuu;

J 3HAaKOMCTBO €O c¢epaMu Npo(ecCHOHAIBHOM JAEATEIbHOCTH, CBS3aHHBIMU C
(GU3UKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTIDKEHUSX (U3NUYECKOM
HAYyKH.

OO11ee 4MCI0 YacoB, PEKOMEHIOBAaHHBIX /ISl U3yYeHUs] (PU3UKU HAa 0a30BOM YpOBHE, —
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hefieno), B 8 kitacce — 68 yacoB (2 yaca B HEJIEI0),
B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipemiaraemerii B mporpamMme 1o (u3uke nepedeHb JadOpaTOpHBIX pabOT MU OIBITOB
SBIISICTCS PEKOMEHAATEeNIbHBIM, YUUTENb JeJaeT BEIOOp MPH NMPOBEJCHUN Ja00paTOPHBIX padoT U
OIBITOB C YUE€TOM MHJUBUyaJIbHBIX OCOOCHHOCTEH 00Yy4arOIIMXCs, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJlaHUH, TIpe/iIaraeMbIX B paMKax OCHOBHOT'O F'OCYJapCTBEHHOT'O 9K3aMeHa 10 (U3UKE.

COJEPKAHUE OBYYEHUA

7 KJIACC

PDu3nka 1 eé poJib B NO3HAHUM OKPYKAIOLIEro Mupa.

®dusuka — HayKka 0 npupone. SBneHus npupoasl. PU3NUYECKUE SIBICHUSA: MEXaHUUECKUE,
TEIJIOBBIE, YIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuMHbL. V3MmepeHue ¢usznyeckux BenuyMH. Pu3nueckue HpuOOpBHI.
ITorpemHocTs n3MepeHnit MexayHapoaHasi CUCTEMA €IHHMII.

Kak ¢u3nka u apyrue ecrecTBEHHble HAyKHW M3y4yaroT nmpupofy. EcrecTBeHHOHay4HBbIH
METOJl TO3HaHWs: HaOJI0JeHHE, IOCTAaHOBKA HAyYHOrO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
HKCIEPUMEHT TI0 TPOBEpPKE THUMOTE3, OOBsACHEHHE HalmonaemMoro spieHus. OmnucaHue
(bu3NYEeCKUX SIBICHUHN C IOMOILBIO MOJENeH

Jemoncmpayuu.
1. MexaHI/I‘IGCKI/IC, TCIIJIOBBIC, DJICKTPUUCCKUEC, MAaIrHUTHBIC, CBETOBLIC SABJICHU.
2. Ouznyeckue NTpuUOOpPHl M TMpoIeaypa MPsIMBIX HU3MEPEHH aHaJorOBBIM U

1M (GPOBBIM MPUOOPOM.
Jlabopamopuvie pabomuvl u onvimol.
Omnpenenenne HeHbl JeIeHUs HIKaIbl K3MEPUTEIHLHOTO MpHoopa.
W3mepeHune pacCTOSHUM.
H3mepenne 06bEMa KUAKOCTU U TBEPIOTO TENa.
Omnpenenenue pasMepoOB MaJbIX TEN.
W3mepenune Temmeparypbl MpH MOMOLIM UAKOCTHOTO TEPMOMETpa M JaTuhKa

agkrownE

TEMIIEPATYPHI.



6. [IpoBenenne uccaeq0BaHus MO MPOBEPKE TMIIOTE3BL: NAIBHOCTH MOJIETA IIAPUKA,
MYIEHHOTO TOPU30HTAIIbHO, TeM OO0JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

IlepBoHaya/IbHBIE CBEIEHNUS O CTPOCHUM BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, HUX pasMepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxeHnne dactul BemlecTBa. CBs3b CKOPOCTH JBHUYKEHHSI YacTULl C TEMIIEpaTypoOM.
BbpoynoBckoe nBmxeHue, auddys3us. B3zanmopelicTBue dYacTHI[ BEIIECTBA: MPHUTSDKCHUE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHMS BEILECTBA: CTPOCHUE Ta30B, JKHUJIKOCTEH M  TBEPHABIX
(kpucTayminyeckux) Tea. B3auMocBs3b MEXIy CBOMCTBaMH BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSTHUSIX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. Hab6nronenne OpoyHOBCKOTO JABUKEHUS.

2. Hab6monenue nuddys3un.

3. HaOmoienue siBieHUH, OOBSCHSIOMIUXCS MPHUTSHKEHUEM WM OTTAJIKHBAHHUEM

YacTHI] BELLIECTBA.
Jlabopamopuuvie pabomot u onvimel.

1. Orenka guamMerpa aroma METOAOM PSIIOB (C UCIoJIb3oBaHueM (hoTorpaduwii).
2. OnbITHI 10 HAOJFOICHUIO TEIJIOBOTO PACIIMPEHHS ra30B.
3. OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO IIPUTSKEHUSL.

JBu:xeHMe U B3aNMO/JeCTBHE TeJl.

Mexanuueckoe jBHUKeHHE. PaBHOMepHOe M HepaBHOMEpHOe JBUXKEeHHE. CKOpPOCTb.
CpenHsis CKOpOCTh IPY HEPABHOMEPHOM JIBH>KEHUH. Pacder myTu U BpeMeHU JABUKECHUSI.

SBnenue uHepuuu. 3aKOH WHEpIUU. B3aumopeicTBue Ten Kak MPUYMHA H3MEHEHHS
CKOpPOCTH JBW)KEHMs Tel. Macca kak Mepa uHepTHocTH Tena. IlnotHocTs BemiectBa. CBs3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 0ObEMa BEIIECTBA.

Cuiia kak XapakTepucTuka B3aumoneuctBus ten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOILIBIO JUHAMOMETpa. SIBieHue TAroTeHus u cuia Tsbkectu. Cuna
TSKECTU Ha JIpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHue Cuil, HapaBJEHHBIX IO
onHOI npsimoil. PaBHozelicTBytomas cui. Cuna TpeHus. TpeHHue CKOJbKEHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGnronenne MexaHU4ecKoro JABMKEHMS Tela.

2. N3mepenne cKOpoCTH NPSIMOJIMHEWHOTO IBUKEHHS.

3. HaGnronenue siBleHUs] MHEPLIKU.

4. Habmronenre n3aMeHeHus: CKOpoCTH MPU B3aUMOJIEHCTBUU TeJl.

S. CpaBHeHuE Macc 10 B3aUMOJIEHCTBUIO TEI.

6. CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopuvie pabomol u onvimol.

1. OmnpeneneHne CKOpoCTH PaBHOMEPHOTO JIBU)KEHUS (IIapuKa B KUJIKOCTH, MOJENN
AIIEKTPUUYECKOT0 aBTOMOOMIIS U TaK Jiajee).

2. OnpeneneHue cpeaHe CKOPOCTH CKOJIbBKEHHS Opycka WM IIapuka IIo
HAKJIOHHOM INIOCKOCTH.

3. Omnpenenenue MIOTHOCTU TBEPIOTO Tena.

4. OnbITHl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb PacTsLKEHUs (AedopMariin) npyKHUHbI
OT NPUJIO)KEHHON CHUJIBI.

5. OneIThI, TEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHMS CKOJIBXEHMSI OT Beca

TeJla M XapaKTepa COMPUKACAIOLINXCS TTOBEPXHOCTEH.

JlaByieHue TBEPABIX TeJl, ;KUAKOCTEN U I'a30B.

HNaBnenne. CnocoObl yMEHBIIEHHS M YBEIMYEHHs JaBleHus. JlaBineHue rasa.
3aBUCHUMOCThH JaBlIEHHS Taza oT o0beMa, TeMieparypsl. [lepenaua gaBneHust TBEpABIMH TEJIaMH,



KUAKOCTIMH M razamu. 3akoH [lackans. [IHeBMaThyeckue MalIMHBIL. 3aBHCUMOCTH JIaBIICHUS
KUIKOCTH  OT TiyOuHbl. [mapocratmyeckuit  mapagokc. CooOmaromuecss  COCYIBI.
['unpaBnuyecKkue MEXaHU3MEI.

Atmocdepa 3emuin u armocdepHoe AaBineHue. [IpuuuHBI CylIecTBOBaHUS BO3AYIIHOMN
obonouku 3emumn. Onwit Toppuyennu. M3mepenue atmocdepHOro naBicHHs. 3aBUCUMOCTH
atMoc(epHOro JaBiieHHS OT BBICOTHI Haja YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(hepHOTro JaBICHMS.

JleiicTBre KHUAKOCTM M ra3a Ha IMOTPYy)KEHHOE B HHUX Telo. Brlitankuaromas
(apxumenoBa) cuiia. 3akoH Apxumena. [1naBanue ten. Bo3ayxormnaBanue.

Hemoncmpayuu.
3aBUCHMOCTH JIaBIICHUS Ta3a OT TEMIIEPATYPHI.

[lepenava naBieHUs )KUIKOCTHIO M Ta30M.

CooOmarommecs COCyIbl.

I'mapaBauyeckuit mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITQJIKUBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu Tena u
TUTIOTHOCTH KHUJIKOCTH.

7. PaBeHCTBO BBITATKUBAIOIIECH CUITBI BECY BBITECHEHHOM KUIKOCTH.

8. YcnoBue miIaBaHUs Te: IUIaBaHUE WM TMOTPYXKEHHE Tl B 3aBUCHMOCTH OT
COOTHOIIEHUS TUNIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopuvie pabomol u onvimol.

2 R A

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJAE OT 00bEMa MOTpyXKEHHOW B
JKUJIKOCTH YacTH TeJa.

2. OrnpezenieHne BBITAJKUBAIOLIEH CUJIbI, JEHCTBYIOIIEW HA TENO, MOTPYXKEHHOE B
JKUJTKOCTD.

3. [IpoBepka HE3aBUCUMOCTH BBITAJKHUBAIOLIEH CHIIbI, JEWCTBYIOIIEH Ha TEIO B
JKUJIKOCTH, OT MAacChI Tela.

4, OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUJIbI, IEHCTBYIOLIEH

Ha TeJIO B JKHUIKOCTH, OT O00BEMa TOTPYKEHHOH B JKUAKOCTh YaCTH Tela M OT IUIOTHOCTH
JKUJKOCTH.

S, KoHcTpynpoBaHne apeoMmerpa WM KOHCTPYMPOBAHME JIOAKU U OIpPEACIICHHE €€
IPY30I0ABbEMHOCTH.

Pabota u MmomHOCTB. JHeprus.

Mexanunueckast pabota. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. llpaBuio paBHOBecus
pbruara. IlpumeHeHne mpaBuiia paBHOBECHUS pblyara K OJIOKY. «30J10TO€ MPaBUIIO» MEXaHHUKH.
Kosdpdumuent mnonesnoro peiictBusi (manee — KIIJ[) mpocTteix mexanusmoB. IIpocTsie
MEXaHU3MBI B OBITY M TEXHUKE.

Mexanunyeckass 3Heprusi. KuHeTmueckas W NOTeHUMalbHas 3Heprus. [IpeBpainenue
OJIHOTO BUJIa MEXaHUYECKON SHEPTUHU B APYroil. 3aKOH COXPAaHEHUS DHEPIHH B MEXAHHKE.

Hemoncmpayuu.

1. [TprMeprl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomsl u onsimol.

1. Onpenenenue pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JBMKEHUHU Tejia IO
TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBanue yciloBUN paBHOBECHUS pblyara.

3. N3mepenne KII/] HakTOHHOM IITOCKOCTH.

4. W3ydeHne 3aK0Ha COXPAaHEHNS MEXaHUUECKOM SHEPTUN.

8 KUIACC

TenoBbie ABJICHUS.



OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKOW TEOPUH CTpOeHHUs BellecTBa. Macca
U pa3Mepbl aTOMOB UM MOJEKyJI. OmNbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJICKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopnenu TBEPAOro, KHUAKOTO U ra3000pa3HOro COCTOSHUM BemlecTBa. Kpucramiueckue
u amopdubie Tena. OOBSICHEHHE CBOMCTB Ta3oB, JKUAKOCTEH M TBEPABIX TEI HAa OCHOBE
MOJIOKEHUH MOJIEKYJIIPHO-KUHETUYECKOW Teopud. CMayuMBaHWE W KaNWUIAPHBIC SBJICHUS.
TennoBoe pacHIMpeHne U CxKaTue.

Temneparypa. CBsA3p Temmeparypbl CO CKOPOCTBIO TEIJIOBOTO JBH)KEHHSI YacTHL.
Buyrtpennsst sHeprusi. CmocoObl W3MEHEHHsS BHYTPEHHEH JHEpruu: Terionepenada u
coBeplieHue padboThl. Buapl Teronepenaun: TerIonpOBOAHOCTh, KOHBEKIUS, H3ITyUCHHUE.

KonuuectBo TemioTel. YaenbHas TEMIOEMKOCTh BellecTBa. TemiooOMEeH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOoBOro OanaHca. IlnaBneHue u oTBepleBaHUE KPUCTAILTUYECKHX
BEIIECTB. YenbHas Teriora ruiaBineHus. [lapooOpa3oBanme u KoHueHcarwus. McnapeHue.
Kunenue. VYnenbHas Ttemnora mnapooOpa3oBaHHs. 3aBUCUMOCTb TeMIEpaTypbl KHUIIEHUS OT
aTMoc(hepHOTro JaBICHHS.

BnaxxnocTs Bo3ayXa.

DHeprus ToIMBa. Y IeibHask TEMI0Ta CroOpaHus.

[Mpunnunsr pabotel TemnoBbix aAurareneit KIIJ| rtemoBoro nsurarens. TeruioBbie
JIBUTATENIH U 3aIIUATA OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHUs U IPEBPAILECHUS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

1. Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

2. HaGmronenne nuddy3un.

3. Habmtoienue siBieHni CMauuBaHUS U KaMUJUIAPHBIX SIBJICHUIA.

4, HabGmronenue TeniaoBoro pacuimpeHus Tel.

5. V3meHeHue JnaBieHHs] Ta3a NpU HM3MEHEHHMM O0bEMAa M HarpeBaHUM WU
OXJIAXKCHUH.

6. [TpaBuiia u3MepeHus TeMIepPaTyphl.

1. Buae! renonepenaun.

8. OxJaxaeHue mpu COBEPIICHUH PaOOTHI.

9. HarpeBanue mipu coBepiiieHun padOThl BHEITHUMU CUJIaAMH.

10.  CpaBHeHHE TEIUIOEMKOCTEH Pa3IMUHbIX BEIIECTB.

11. Hab6monenue kuneHusl.

12. HalmropeHue MOCTOSHCTBA TEMIIEPATyPhl IPHU TIJIaBJICHUU.

13. Mogenu TeIioBEIX ABUTATEIIEH.

Jlabopamopuvie pabomol u onvimol.

1. OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUIT MOJIEKYJISIPHOTO TPUTSKECHMUSL.

2. OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OMBITHL IO HAOIIOJICHUIO TETUIOBOTO PACHIUPEHHS Ta30B, KUIKOCTEH U TBEPIBIX
Ted.

4, Ornpezenienne 1aBieHUs BO3AyXa B OAJIJIOHE MINPHUIIA.

5. OnBITHI, TEMOHCTPUPYIOIIME 3aBHCHUMOCTh JIaBIEHHUS BO3/AyXa OT €ro o0béma u
HarpeBaHUs WM OXJIAKICHHUS.

6. [TpoBepka THMOTE3bl JWHEHHOW 3aBUCUMOCTH JIMHBI CTOJOWKA JXKUAKOCTU B
TEPMOMETPHUUECKOU TPYyOKe OT TeMITepaTyphl.

7. HabGmronenne  uw3MeHeHUss BHYTPEHHEW OSHEprud Tena B pe3yJbTare
TeTIoTnepeIadl M padOThl BHEIITHUX CHIL.

8. HccnenoBanue sBICHHUS TEINIOOOMEHA MPH CMENIMBAHWU XOJOJHOM W Topsden
BOJIBI.

9. OmnpeneneHne KOJIUYECTBA TEIUIOTHI, MOTYYSHHOTO BOJOW MpPH TEIUIOOOMEHE ¢

HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10.  Omnpenenenue yaeabHON TEMIOEMKOCTH BEIIECTBA.



11. Hccnenosanue nmponecca UCnapeHus.

12. OrnpenenieHre OTHOCUTENBHON BIIAXKHOCTH BO3/TyXa.

13.  Onpenenenue yaenbHON TEIJIOTHI IUIABICHHUS JIbA.

DJieKTpuYecKkre 1 MATHUTHBIE SIBJICHHS.

Onexrpuszauus ten. /[Ba poaa anekTpuyeckux 3apsaoB. B3aumoneicTBue 3apsuKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIJIBI B3aWMOJEWUCTBUS 3apSKEHHBIX TEl OT BEIWYHHBI
3apsiIOB U PACCTOSIHUS MEXKTY TEIAMH).

OnexTpuueckoe none. Hanpssx€HHOCTh anekTpudeckoro nodst. [IpuHiun cyneprno3unuu
IIEKTPUYECKUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexktpudeckux 3apsioB. DJIEMEHTAapHbIN 3JIeKTpuueckuil 3apsan. CtpoeHue
aTtoMa. [IpoBOITHUKM U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.

DNeKTpUUECKUd TOK. YCIOBHUS CYIIECTBOBAHMS DSJIEKTPUYECKOro ToOKa. VcTouHMKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS AJIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MArHUTHOE).
DNEKTPUUECKHUH TOK B )KUJKOCTSIX U ra3ax.

Onextpuueckas uenb. Cuna TOKa. OieKkTpuueckoe HampsokeHue. ConpoTuBiieHUE
IPOBOJAHMKA. YJIEIIbHOE CONPOTUBJICHHE BemlecTBa. 3akoH Owma [uisi  ydacTka Lemu.
[TocnenoBarenbHOE U NapajieIbHOE COEUHEHUE TPOBOJHUKOB.

PaGora u MoIIHOCTH 3MeKTpUYecKoro Toka. 3akoH Jlxoyns—JleHua. Diekrpudeckue
LENU U MOTPEOUTENN IEKTPUUECKO 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[ToctosinHbie MarHuThl. B3aumonelCTBUE MOCTOSHHBIX MAarHuTOB. MarHuTHOE TMoOJe.
MarnuTtHoe noJie 3eMJIM U ero 3Ha4eHHe JJIs )Ku3HU Ha 3emute. OnbIT DpcTeaa. MaruutHoe moie
AIEKTPUUYECKOTO TOKa. [IpuMeHeHne 3JeKTpOMarHuToB B TeXHUKE. J{eficTBUE MarHUTHOTO MOJIs
Ha IPOBOJHUK C TOKOM. OJEKTpOJABHUraTelb IOCTOSHHOro Toka. lcnonbp3oBanue
ANIEKTPOABUTATENCH B TEXHUUECKHUX YCTPONUCTBAX U HA TPAHCIIOPTE.

Oneitel  @apaness. SfIBieHue 3neKTpoMarHUTHONM uHAykuuu. IlpaBuno JleHua.
Onekrporenepatop. CrnocoObl TOMyYeHUS JIIEKTPUUYECKOW HHEPruu. DIEKTPOCTAHLMU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

1. DneKTpu3anus Te.

2. JIBa pojia 3IeKTPUUECKUX 3apsi10B U B3aUMOJICHCTBHE 3apsKEHHBIX TEIl.
3. YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.

4. OneKTpocTaTU4ecKast UHIYKIIHS.

5. 3aK0H COXpaHEHUS AIEKTPUUECCKUX 3aPsII0B.

6. [TpOBOAHMKH U TUDIIEKTPUKH.

1. MopenupoBaHue CUIOBBIX JIUHUHI 3JIEKTPAUYECKOTO MOJIS.

8. VcTOYHUKH IOCTOSTHHOTO TOKA.

9. JlefcTBHS 2IEKTPUUECKOT0 TOKaA.

10.  DnexTpuyeckuil TOK B )KUIKOCTH.

11.  Ta30BwbIii pa3psiz.

12.  H3mepeHue cuibl TOKA aMIIEPMETPOM.

13.  H3mepeHue IEKTPHUUECKOTO HATIPSHKEHHS BOIIETMETPOM.

14.  Peoctar u Mara3uH CONpOTUBJICHUH.

15.  B3aumopelicTBHE NOCTOSTHHBIX MarHuTOB.

16.  MogenupoBaHHe HEBO3MOXKHOCTH Pa3JIeJIEHUs MOJIFOCOB MarHUTA.
17. MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
18.  OmmsIT Dpcrena.

19. MaruutHoe noJie ToKa. JIEeKTPOMArHHUT.

20.  JlelicTBME MarHUTHOTO MOJISl HA IPOBOJHHUK C TOKOM.

21.  DAexTpoIBUTATENh MOCTOSTHHOTO TOKA.

22.  HccnenoBaHue SIBICHUS JIEKTPOMArHUTHON MHIYKIIUH.

23. Omnbrter @apages.



24.  3aBUCHMMOCTb  HAaINpaBICHHUS  HWHAYKIMOHHOIO TOKAa OT YCIOBHHA  €ro
BO3HUKHOBEHHS.

25.  DruexTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnusie pabomot u onvimel.

1. OnbITBl 1O HAONIOACHWIO  JJCKTPU3AIMM  TeN  HMHAYKUMEH ©  TIpH
COIIPUKOCHOBEHUH.

2. HccnenoBanue JeCTBUS 3JIEKTPUUECKOIO M0JIs HA IPOBOJIHUKU U AUDIIEKTPUKH.

3. C6opka u mpoBepka pabOThl NEKTPUUECKON LIENH MOCTOSIHHOTO TOKa.

4. W3mepeHue U peryJinpoBaHue CUiIbl TOKa.

5. W3mMepeHue U peryarupoBaHue HANPsHDKEHUS.

6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKAa, HAYHIETO 4Ye€pe3 pPE3UCTOp, OT
COIIPOTHUBIIEHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

1. OnbpIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb 3JIEKTPUUYECKOTO COIPOTHUBIICHUS
IPOBOJHHUKA OT €r0 JAJUHBI, IIJIOIIAI1 TOIEPEUHOr0 CEUEeHUsI U MaTepuaa.

8. ITpoBepka npaBuia CI0XKEHHsI HAIPSKEHUH MIPU NOCIIEA0BAaTENbHOM COEAMHEHUN
JIBYX PE3UCTOPOB.

9. [TpoBepka nmpaBuiia AJisl CUIIBI TOKA MIPU NapaJIJIeIbHOM COEAMHEHUN PE3UCTOPOB.

10.  Omnpenenenue paboOThI ANEKTPUYECKOTO TOKA, UIYLIETO YEPE3 PEe3UCTOP.

11.  OmnpexneneHue MOLTHOCTH 3JIEKTPUUYECKOIO TOKA, BBIJEIIIEMOI Ha PE3UCTOpE.

12. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa, HAYIIEro Yepe3 JaMIIOuKy, OT
HaIIpsDKEHUS Ha HEl.

13. Omnpenenenue KIIJI narpeBarens.

14.  HccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSTHHBIX MarHUTOB.

15.  H3yuyeHue MarHuTHOIO MOJIS MOCTOSHHBIX MAarHUTOB HpPU UX OOBEIUHEHUU U
pa3feIcHUN.

16.  UccnenoBanue AeHCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OnbIThl, JEMOHCTPUPYIOLINE 3aBUCHMOCTb CHJIbI B3aHUMOJCHCTBHUS KaTyILIKH C
TOKOM M MarHMTa OT CUJIbl TOKA M HAIIPaBJIEHUS TOKA B KaTYIIKE.

18.  M3yueHwue AeWCTBUS MAarHUTHOTO IOJISL HA MTPOBOJIHUK C TOKOM.

19.  KoHcrpynpoBaHue U U3y4eHUE pabOThl JIEKTPOIBUTATEISL.

20.  Uzmepenue KIIJ] anexTpoaBUraTeIbHON YCTAHOBKH.

21.  OnbITBl 1O  MCCIENOBAHUIO  SIBJICHUS  DJICKTPOMATHUTHOM  MHAYKIMH:
UCCJIEIOBaHNE N3MEHEHU 3HAYEHUS U HallpaBJICHUs MHAYKIIMOHHOTO TOKA.

9 KJIACC

MexaHn4yeckue siBJ1eHHS.

Mexannueckoe ABmxeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO [JBIKEHHs. PaBHOMepHOe IpsMOIMHENHOE nABMXKEeHHE. HepaBHOMepHOE
npsiMoiMHeHoe aBmkeHue. CpenHsisi U MIHOBEHHAs CKOPOCTh Tejla IPH HEPaBHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiimHelHoe aBuxkeHue. (CBoOOJHOE TaJeHuE.
OnbiTel ["anuies.

PaBHOMepHOE nBMKEHUE 1O OKpykHOCTU. [lepuoa u wacrora obpamenus. Jlunelinas u
YIII0Bast CKOPOCTH. LIEHTPOCTPEMUTENBHOE YCKOPEHHE.

[IepBe1it 3akoH HeroToHa. Bropoii 3akoH Herorona. Tpernii 3akoH HetoTona. ITpuHimn
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHS: CWiIa TPEHUS CKOJBXKEHUS, CHJIa TPEHUS
MOKOS1, APYTHUE BUAbI TPEHUSI.

Cuna TsDKECTM M 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOTO MaJleHusl.
JBuxenune 1uaHer Bokpyr Connna. IlepBas kocmmueckas ckopocTe. Heecomocts un
Ieperpy3KH.



PaBHOBecue marepuaibHOM TOYKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecwe TBEPIOTO
TeJla ¢ 3aKpeIUIEHHON OChIO BpalieHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tena. M3menenue nMmiynbsca. MMmynbe cuibl. 3aKOH COXPAaHEHUS! MMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Mexannueckasi pabota ¥ MOIIHOCTh. Pabota cuil TshKecTH, ynpyroct, Tpeaus. CBsi3b
sHepruu U paboTel. [loTeHIManpHas SHeprus Teja, MOJHSATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
IToTrenumanpHas 3Heprus cxaroi npyxxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPIruu. 3aKOH COXPAaHEHUS MEXaHUYECKOW SHEPIUH.

Jemoncmpayuu.

1. HaOnroneHne MeXaHMYECKOro JBHMXKEHHMS Tela OTHOCUTEIbHO pa3HbIX Tel
OTCU€TA.

2. CpaBHeHHEe myTell M TpaeKTOpUM JABWXKEHHMS OJHOTO M TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

3. N3mMepeHue cKOpoCTH U YCKOPEHUS MPSIMOIMHENHOTO ABHKEHHUSL.

4. HccnenoBanue Npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHHUS.

S. HaOnronenue 1BuXeHUs Tea 1o OKpYKHOCTH.

6. HabGmtonenne MexaHWYecKUX SIBJICHHM, NPOUCXOASIIUX B CHUCTEME OTCUETA
«Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEJILHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTh YCKOPEHMSI T€JIa OT MaccChl TeJla U JIEHCTBYIOIIENH HAa HETO CUJIBL.

8. HaOnronenue paBeHcTBa CUII IPU B3aUMOAECHCTBUM TeEJI.

9. M3meHeHune Beca Tea Npu yCKOPEHHOM JBUKEHUU.

10.  Ilepemauya umnysbca IpU B3aUMOJICHCTBUHU Tell.

11.  TlpeoOpa3oBaHus SHEPTUU IPU B3aUMOJEHCTBUU TEI.

12. CoxpaHeHue uMIysbca IpU HEYIPYrOM B3aUMOIEHCTBHH.

13.  CoxpaneHue uMIysbca Ipu aOCOIIOTHO yIIPYTrOM B3aUMOJICHCTBUH.

14. HabnroneHne peakTHBHOTO JIBHYKEHUS.

15.  CoxpaHeHue MEXaHUYECKOM d3HEPruu Ipy CBOOOJHOM Ma/I€HUH.

16.  CoxpaHeHue MEXaHHYECKOH SHEpruM NpU ABWKEHMM Tela MOjA JeHCTBUEM
NPYKAHBL.

Jlabopamopuusie pabomot u onvimel.

1. KoHncTpynpoBanue Tpakrta /i pa3roHa U JajbHEHIIEr0 paBHOMEPHOTO JIBHKEHUS
HIapHKa UK TEJIEKKH.

2. Omnpenenenne cpeHe CKOPOCTH CKOJIbKEHHs OpycKa WM JIBUKEHUS 1IapuKa 1o
HAKJIOHHOM INIOCKOCTH.

3. Omnpenenenne yCcKOpeHHs Teja MpU paBHOYCKOPEHHOM JIBUJKEHUU 110 HAKJIIOHHOW
IJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBH)KEHUU
0e3 Ha4aJIbHON CKOPOCTH.

S, [TpoBepka rumoTe3bl: €cid NPU PAaBHOYCKOPEHHOM JBI)KEHUU 0O€3 HadaabHOU

CKOPOCTH IYTU OTHOCATCA KaK PIJ HEYETHBIX YUuCCil, TO COOTBETCTBYIOIIUC IMPOMECIKYTKHU
BPEMCHH OJIUHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS CKOJBXXEHHS OT CHJIbI HOPMAJIbHOIO
JIABJICHUSL.

7. Onpenenenne k03P PULNEHTA TPEHUS CKOIBKEHHS.

8. Omnpenenenne )XECTKOCTH TPYKUHBI.

9. Onpenenenne pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JBMKEHUHU Teja IO
TOPU30HTAIILHON TOBEPXHOCTH.

10.  Onpenenenue paGOThI CHIIBI YIPYTOCTH NPH MOABEME Tpy3a C MCIOJIb30BaHUEM
HEMOJIBUYKHOTO U MOJABHKHOTO OJIOKOB.

11.  H3yueHue 3aKOHA COXPaHEHUS SHEPTHH.

MexaHuuyeckue K0J1e0aHUA U BOJIHBI.



Konebarenproe aBmxenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHMIA: MEPHOJI, YaCcTOTa,
aMIUIUTyJa. MaTeMaTu4eckuii W TOPYKUHHBIM MasTHUKU. [IpeBpamieHue 5>HEpruu mnpu
K0JIe0aTEIIbHOM JIBFKEHUU.

3aryxaromue Kosiebanus. Boinyxxaennsie konebanus. Pesonanc. Mexanuyeckue BOJHBI.
CaoiicTBa Mexannueckux BoJH. [IpogonbHbie U nonepeyHbie BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHn4yeckue BOJIHbI B TBEPJIOM TeJie, CEHCMUYECKHE BOJIHBI.

3Byk. ['poMKOCTH 3ByKa U BbICOTa TOHA. OTpaskeHue 3ByKa. HPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaGmronenue xone0anuii Te Mo 1eWCTBUEM CHIIBI TSDKECTH M CUITBI YIIPYTOCTH.

2. Hab6nronenue konebanuii rpy3a Ha HUTH M Ha PY>KHHE.

3. HaburoneHne BbIHYX/I€HHBIX KOJ€OaHUI U pe30HaHca.

4. PacnipocTpanenre npoAoabHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).

S. HaburoneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

6. AKYCTHYECKU PE30HAaHC.

Jlabopamopmuvie pabomul u onvimol.

1. Omnpenenenne 4acToThl U Meproia KoieOaHui MaTeMaTHYecKoro MasTHHKA.

2. Onpeznenenne 4acTOTHI U MIEPHOa KoJIeOaHHd TPY>KHHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TepHoja KojeOaHui MOABEIIEHHOTO K HUTH Ipy3a
OT JUTHHBI HATH.

4. HccnenoBanue 3aBUCHMOCTH IepUOJa KoJieOaHH MPYKUHHOTO MAasiTHUKA OT
Macchl rpys3a.

5. [TpoBepka He3aBUCHUMOCTH Ieproja KoneOaHuil rpy3a, MOIBEUICHHOTO K HUTH, OT
Macchl rpys3a.

6. OnbITHI, JAEMOHCTPUPYIOIIME 3aBHUCHUMOCTH IEpHoJa KoieOaHUN MpYKUHHOTO
MasiTHUKA OT MacChl Ipy3a M KECTKOCTH MPY>KUHBL.

7. H3mepenne yckopeHus CBOOOAHOTO MaJACHHUS.

JIEKTPOMATHUTHOE I0JIe U 3JIeKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHuTHOE ToJe. DNEeKTPOMAarHuTHbIE BOJHBL. CBOWCTBA 3IEKTPOMATHUTHBIX
BouH. lIkana 31eKTpoMarHuTHbIX BOJH. Mcrionb30BaHUE 3J€KTPOMAarHUTHBIX BOJIH AJIE COTOBOM
CBSI3H.

DnekTpoMarauTHas mpuponaa ceeta. CKopocTh cBeTa. BoHOBEIE CBOICTBA CBETA.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BostHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomsl u onsimol.

1. N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBIO MOOMIIBHOTO TenedoHa.

CgeToBbI€ SIBJICHUS.

JIyueBas Monens cBera. Mcrounuku cera. IlpsiMonuHeHOE pacnpocTpaHEHHE CBETA.
3armenus Connua u JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETa.

IIpenomiieHne cBeta. 3akoH IpesoMmileHus cBeta. [1oHOe BHYTpEeHHEE OTpaXXEHHUE CBETA.
Hcnonb30BaHrE OTHOTO BHYTPEHHETO OTPAKEHUSI B ONTHUYECKUX CBETOBOJAX.

Jlunza. Xon naydeir B mmuze. Ontuueckas cuctema Qoroamnmnapara, MHUKPOCKOINA U
Teneckorna. ['1a3 kak ontudeckas cuctema. bin3opykocTs U 1adbHO30PKOCTb.

Paznoxenue Oenoro csera B crekTp. OnbiTel HptoToHa. CroXeHHE CIEKTpalbHbIX
uBeToB. Jlucnepcus cera.

Jemoncmpayuu.
[IpssMonMHEITHOE pacCIpOCTPAaHEHUE CBETA.
OtpaxkeHue cpera.
[Tonryuenue n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
ITpenomiieHue cBeTa.
OITHYECKUN CBETOBOI.
Xon yuelt B coOuparomeit Junse.

oL E



7 Xox JIydeil B pacCeuBarolel JTUH3E.

8. [Tomy4yenue n300pakeHHIA ¢ TOMOIIIBIO JIHH3.

9. [Tpuniun aeictBus goroarnmapara, MUKPOCKOTNA U TEIECKOIIA.
10. Mozens riiasa.

11.  Pa3noxenwue OEIOTO CBETA B CIIEKTP.

12.  Tloxy4eHue Genoro cBera Mpu CIOKCHHH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomol u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yTJIa OTPaKEHUsI CBETOBOTO JIy4a OT yIJia TaIeHHsI.

2. W3ydeHne XxapakTepuCTHK H300pakeHUs IPeIMETa B INTIOCKOM 3epKalle.

3. HccnenoBanre 3aBUCHMOCTH YIila MPEJIOMJICHHS CBETOBOTO Jiyda OT yrIja
NaJCHUS Ha TPAHUIIE «BO3TyX—CTEKIION.

4, [Tomy4yeHue n300pakeHUI ¢ TOMOIIIBIO COOMPAFOIIICH JTUH3HI.

o. Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITUIECKON CHITBI COOMPAIOIIEH JINH3HI.

6. OnBITHI IO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

7. OMNBITH 110 BOCIPHATHIO [IBETA MPEIMETOB IIPH UX HAOIIOJICHUH Yepe3 [BETOBBIC
(UITBTPBL.

KBanToBbIe siBJ1eHUS.

OmnsiThl Pezepdopna u miianerapuas mozaenb aroma. Mognens aroma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPBI.

PaguoaktuBHOCTh. Anb(da, Oera- M ramma-usnydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyknonnass momens aromHoro sigpa. M3oromsl. PaapnoaktuBHble mpeBpaimenus. Ilepuon
II0JIypacnaaa aTOMHBIX sIIEp.

SnepHble peakuu. 3aKOHBI COXpAaHEHUS 3apsiI0BOTO M MacCOBOTO YHUCEN. DHEPrHUsl CBA3U
aToMHbIX saep. CBsa3p Macchl U dHepruu. Peakumm cuHre3a u geneHus suep. Mcrounuku
sHeprun CosHUA U 3BE3.

SAnepnas sHepreruka. JlecTBUs palMOAKTUBHBIX U3JyYEHHUI HA JKUBBIE OPraHU3MBI.

Jemoncmpayuu.

CHeKTpbl U3JIy4€HUs U TOTJIOIIECHHUS.

CrieKTpbl pa3aMyHbIX I'a30B.

Crnektp Bonopoza.

Habmonenue tpekoB B kamepe BuibcoHa.

PaboTa cuéTurka HOHU3UPYIOUINX U3ITy4EHU.

Peructpanus uznydeHus: NpupoJHbIX MUHEPAJIOB U MPOJYKTOB.
ﬂaﬁopamopnbte padomout u onvimol.

oakrwdE

1. HabmroneHne crijiontHpIX M TMHEWYaThIX CIIEKTPOB W3ITyYCHUS.

2. HccnenoBanue TpeKoB: U3MEPEHHE SHEPIMM YacTULBI 10 TOPMO3HOMY IyTH (I10
¢dororpadusim).

3. N3mepenue painoakTUBHOTO (hoHa.

IToBTOpHTE/ILHO-000011IAKOIIIUI MOYIb.

[ToBTOpuTEeNnbHO-0000IIAlONMIT  MOJY/Nb MpeAHa3HAaYeH s CcUCTeMaTH3allud U
0000111eHUS TPEIMETHOTO COIEP KAHMSI U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYEHUU
BCEro Kypca (PM3MKH, a TakKe /s MOATOTOBKH K OCHOBHOMY IOCYAapCTBEHHOMY 3K3aMEHY I10
¢duznke U1 00ydaromuxcs, BBIOPABIINX 3TOT Y4€OHBIH MpeMeET.

IIpy wu3ydeHHH JAHHOTO MOJIYJS peaJu3ylTCd M  CHCTEMAaTU3UPYIOTCS  BUIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpBIX oOecreunBaeTcs JOCTHKEHHE TPEAMETHBIX U
METaINpeIMETHBIX IUIAHUPYEMBIX Pe3yibTaToOB 0OyueHHs, (OpMHUPYETCS €CTECTBEHHOHAay4YHas
rPaMOTHOCTh: OCBOEHHME HAyYHBIX METOJIOB HCCIIEJIOBAHMS SIBJICHUM NPUPOIBl U TEXHUKH,
OBJIQJICHUE YMEHMSAMHU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS IOJyuYeHHbIE 3HAHMA,
pelaTh 3a7a4u, B TOM YHCJie KaYeCTBEHHbBIE U SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNHMATBHO JEATEIBHOCTHBIM XapakTep IJaHHOTO pasjlieNia peanu3yercs 3a Cuér
TOT0, YTO 00y4arolIuecs BBIMOIHSIIOT 3aJaHtsI, B KOTOPBIX UM MpeJiaraeTcs:



HAa OCHOBE TMIOJYYCHHBIX 3HAHUW pACMO3HABATh M HAYYHO OOBACHATH (U3HUECKUE
SIBJICHUS B OKPY’KAIOILIEH MPUPOJE U TOBCETHEBHOM KU3HU;

WCIIOJIb30BaTh HAYYHBIC METOJIbI UCCIICTOBAHMS (PU3UUCCKUX SBICHUI, B TOM YHCIE JIIS
MPOBEPKH THITOTE3 U TIOJTYYCHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHSITh HAYYHBIE OCHOBBI HAmOOJee BAXKHBIX JOCTH)KCHHH COBPEMEHHBIX
TEXHOJIOTUH, HANpUMep, MPAKTHYECKOTO UCIIOIB30BaHUS PA3IMYHBIX MCTOYHHKOB DHEPTUU HA
OCHOBE 3aKOHa IIPEBPAIICHUS U COXPAHCHUS BCEX M3BECTHBIX BUIOB YHEPTHUU.

Kaxnmas w3 TeM JaHHOTO MOAYJS BKIIOYAET AKCICPUMEHTAIBHOE HCCIICIOBaHUE
o0o0maromiero xapakrepa. Moaynb 3aBepiiaeTcsi MPOBEACHUEM AUArHOCTHYECKON U OLIEHOYHOM
paboThI 32 KypC OCHOBHOT'O 00IIIET0 00pa3oBaHus.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

W3yuenne ¢Gu3MKu HAa YpPOBHE OCHOBHOIO 00mero oOpa3oBaHUS HampaBlIeHO Ha
JOCTHXCHUE TMYHOCTHBIX, METAIPEIMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

B pesynbrare wu3ydenuss (UMK Ha ypPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Y
oOydatonierocst 0yayT c(hopMHPOBAHBI CIIEAYIOIINE TMYHOCTHBIE PE3YIbTaThl B YACTH:

J 1) naTpHOTHYECKOr0 BOCIUTAHUSA:

. - IPOSIBIICHUE MHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCUMCKOMN
bu3nueckoil HayKu;

J - HIEHHOCTHOE OTHOIICHHUE K TOCTH)KEHUSM POCCUICKUX yIEHBIX-(DU3UKOB;

J 2) rpaKIaHCKOT0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

J - TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKIEHUHU OOLIECTBEHHO 3HAYUMBIX U
ATHYECKHUX MPo0IIeM, CBI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JOCTH)KEHUH (pr3uKw;

o - OCO3HaHME BAXXHOCTH MOPAIBHO-ITUYECKMX IPHUHLHUIIOB B JCSATEIBHOCTH
Y4E€HOT0;

. 3) 3cTeTH4eCcKOro BOCIMTAHUSA:

J - BOCHpPHSTHE O3CTETHUECKHUX KadyecTB (PU3MUECKOW Hayku: €€ TapMOHHUYHOIO
IIOCTPOEHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

J 4) HEHHOCTH HAYYHOI'0 MIO3HAHMA:

o - OCO3HAHHE IIEHHOCTH (PHU3MUECKON HAyKH KaK MOLIHOTO MHCTPYMEHTA IO3HAHUS
MHpPa, OCHOBBI Pa3BUTHs TEXHOJIOTMH, BAXKHEMIIIEH COCTABIIAIOIIEH KYJIbTYPHI;

o - pa3BUTHE Hay4yHOM J10003HATEIBHOCTH, HHTEpPEca K HCCIeA0BaTENIbCKOM
JESTEIILHOCTH;

J 5) popmupoBaHus KyJbTYPBbI 310POBbSI H IMOUMOHAJIBLHOIO 0JIATONOTYYHS:

o - OCO3HaHUE IIEHHOCTH Oe3omacHoro oOpa3a U3HU B COBPEMEHHOM

TEXHOJIOTHYECKOM MHUPEC, BAXKHOCTHU IIPaBUII 0e30macHoro MOBEACHWA Ha TPAHCIIOPTC, Ha
Aoporax, € 3JICKTPUICCKUM U TCIIJIOBBIM 060py,ZLOBaHI/IeM B IOMAIITHUX YCJIOBUAX;

. - c(OpMHUPOBAHHOCTH HaBBIKA peIIeKCUU, TPU3HAHKE CBOETO MpaBa Ha OMIMOKY U
TaKOT0 K€ MpaBa y IPYyroro 4YeJOBeKa;

. 6) TPY10BOr0 BOCIIUTAHUSA:

J - aKTUBHOE YydYacTH€ B pELIEHUH NPAaKTHUECKUX 3a1ad (B paMKaxX CEMbH,

o0pa3oBaTeNnbHOW  OpraHM3allid, TOpoAa, Kpas) TEXHOJOTMYECKOW H  COIHMATIbHON
HANPaBIEHHOCTH, TPEOYIOIIUX B TOM YHCIe U (PU3MUECKUX 3HAHUM;

° - HHTEpEC K MPaKTUYECKOMY U3yUeHUI0 podeccuil, CBsI3aHHBIX C PU3UKOM;

. 7) IKOJIOrM4€eCKOro BOCIIMTAHMS:



J - OpUEHTalMs Ha NpUMEHEHHE (HU3UUYECKUX 3HAHMUU I pElIeHHus 3agad B
0o01acT OKpyXarollel cpeapl, IUIAHUPOBAaHUS TIIOCTYNKOB M OLIGHKM HX BO3MOXKHBIX
NOCJIEACTBUM JUIsI OKPYXKAIOLIEH cpebl,

o - OCO3HaHHWE TIIO0AJIBHOTO XapaKTepa HSKOJIOTUYECKUX IMpOoOJIeM W IyTed HuX
peIICHHS,

o 8) ajmanTanuMm K U3MEHAIIMMCS YCJOBUSIM COIHAJILHOW W NPUPOTHOM
cpelbl:

o - IOTPEOHOCTHh BO B3aWMOJICHCTBUY IPH BBITOJHECHUH HCCIICJOBAHUHN U MTPOEKTOB
(bu3nUecKoil HaNPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHHSIM JPYTHX;

o - TIOBBIIIICHHE YPOBHS CBOCH KOMIETCHTHOCTH 4Yepe3 IMPaKTHUECKYIO
JESITEIIbHOCTD;

o - TIOTPeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHWM, B TOM 4YHcIe (HOPMYITHUPOBATH
UJICH, TIOHSTHS, TUTIOTE3bI O (PU3HUECKUX 00BEKTAX U SBJICHUSX,

J - oco3HaHHWE Ne(UIMTOB COOCTBEHHBIX 3HAHWN W KOMIIETCHTHOCTEH B OOJIacTH
(076370478

J - IJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETCHUH HOBBIX (PM3MUYCECKUX 3HAHMIA,

. - CTpEeMJICHUE aHAJIM3UPOBATh W BBIABISATH B3aUMOCBSI3H MPHPOJIBI, 00IIeCTBa U
9KOHOMHUKH, B TOM YHUCJIC C UCTIOIh30BaHUEM (PU3NICCKUX 3HAHU;

o - OLICHKAa CBOMX JICHCTBHI C Y4YETOM BIMSHHS Ha OKPYKAIOIIYIO Cpemy,

BO3MOXHBIX INI00AIBHBIX ITOCIIEACTBUH.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynabrare ocBoeHMs IporpamMmbl 1O (PU3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocss OyayT cGhOpPMHpPOBaHBI MeTanpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME I103HABaTEIbHbIC YHHMBEpCAJIbHbIE Yy4yeOHbIE JEHCTBHUS, KOMMYHUKAaTHUBHbBIE
YHHUBEpCalbHbIEC yUeOHbIE IEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUECOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHHUBEPCAJBHBIC y‘-leﬁl—[l)le JeHCcTBUA

ba3oBble Jornyeckne AeMcTBUSA:

J BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbBIE IPU3HAKU OOBEKTOB (SIBICHUI);

J yCTaHABJIMBaTh CYIIECTBEHHBIH MpPU3HAK KIACCH()UKAIMKA, OCHOBAaHMS IS
0000111eHUs U CPABHEHUS;

o BBISBJISITh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B paccMaTphBaeMbIX (akTax,
JIAHHBIX U HAOJIOICHUSIX, OTHOCSIINXCS K (PU3NIESCKUM SIBJICHUSIM;

J BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U TPH N3YYSHUU (QU3MUYECKUX SIBICHUH U

mponeccoB, A€JaTb BbIBOJbI C UCITOJIB30BAHUEM JACAYKTUBHBIX U MHAYKTHBHBIX YMOSaKqueHHﬁ,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSA3IX (PU3NUECKUX BEIUYHH;

J CaMOCTOSITENIbHO BBIOMpaTh crnoco0 pemeHuss y4yeOHOW (u3nuecKor 3anadu
(cpaBHEHHE HECKOJIBKHX BapHaHTOB pEIICHHWs, BHIOOp HanWOojee MOAXOMALIETO C Y4YETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBaTebcKue 1elicTBUS:

. UCIIOJIB30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT IIO3HAHNS,

o [IPOBOJUTH II0 CaMOCTOATENIBHO COCTaBICHHOMY IIJIaHY OIIBIT, HECIIOXKHBIN
bu3nUecKuil SKCIIEpUMEHT, HeOOIbIIIOE Hcciel0BaHne (PU3NUECKOTO SBIICHMUS;

. OLICHMBAaTh HA NMPUMEHUMOCTh U JOCTOBEPHOCTh MH(OpPMAIMIO, MOJYYEHHYIO B
XO0/JI€ UCCIICOBAHNS NI DKCIIEPUMEHTA;

o CaMOCTOSITENIbHO  (popMynupoBaTh OOOOLIEHUST M BBIBOJBI IO pe3yibTaTaM

HpOBe,Z[éHHOFO Ha6J'IIO)IeHI/IH, OIIbITa, UCCIICIOBAHUI,



. NPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (U3UUECKUX IPOLECCOB, a
TaK)Ke BBIJIBUTaTh MPEAMNOI0KEHHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHIX U KOHTEKCTAaX.

Pabora ¢ undopmanmeii:

. MPUMEHSTh Pa3IMYHbIe METO/Ibl, MHCTPYMEHTHI U 3alpOCHI MPHU MOUCKE U OTOOpE
nH(pOpMallMU WIK JaHHBIX ¢ Y4ETOM IMPeAoKeHHOM yueOHo! (hu3nueckoi 3a1auu;

J AHAIM3UPOBATh, CHCTEMATU3UPOBATh M  HMHTEPIPETUPOBATH  HHGOOPMAIUIO
pa3IMYHBIX BUJOB U (DOPM IIPE/ICTABICHHUS,

. CaMOCTOSITENILHO BBIOUPATh ONTHUMANIbHYIO OpMY NpeAcTaBIeHUS HHPOPMAIIUHU U
WUTIOCTPUPOBATH pellaeMble 3a7aud HECIIOKHBIMU CXEMaMHU, JharpaMMaMu, MHOU rpadukoi u
X KOMOMHAIUSMH.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUS:

J B X0JIe 00CYXXJeHHS Y4eOHOTro Marepuaia, pe3yabTaToB JIAOOPATOPHBIX paboT H
IIPOEKTOB 3a/1aBaTh BOIPOCHI 10 CYLIECTBY OOCYKIaeMOH TEMbl M BBICKA3bIBaTh MJIEH,
HaIleJICHHbIE Ha PelleHUe 3a/1a4H U MoJIepKaHre OJ1aroxKenaTeIbHOCTH O0IIEeHNUS;

J COMOCTABJIITH CBOM CYXJEHUSI C CYXJICHUSIMH JPYTUX YYaCTHUKOB JHAJIOTra,
00HapyYXHBATh Pa3IUUYHE U CXOACTBO MMO3UIIHIA;

o BBIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

. MyOIMYHO TPEACTABIATh PE3YIbTaThl BBIMOJIHEHHOTO (U3MYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

o MOHMMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM W WHIUBUIYaTbHOU
paboThI IPH PEIICHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

. MPUHUMAThH L€ COBMECTHOM JESITEIIbHOCTH, OPraHU30BBIBATH JIEUCTBUS MO €€

JOCTIDKCHHIO: PACcpeesaTh PO, 00CYX AaTh MPOIECCHl U PE3yJbTaThl COBMECTHOU PaOOTHI,
0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

L4 BBITIOJIHATH CBOIO 4aCTh pa6OTI)I, AOCTUTasA KAQYCCTBCHHOI'O PE3yJibTaTa 10 CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSA CBOU [lef/'ICTBI/Iﬂ C APYTMMHU YWICHAMU KOMAaHbI;
L4 OLCHUBATh KadYCCTBO CBOCIO BKJIaJa B O6HIHI>'I IIPOAYKT II0 KPUTCPUSM,

CaMOCTOATCIIBHO C(i)OpMy.]'II/IpOBaHHLIM Y4aCTHUKaAMU B3aUMOJCHCTBHUS.

PeryasiTuBHbIe YHHBepCaJbHbIC y4eOHbIe el CTBUS

Camoopranmuzanus:

. BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX U YYEOHBIX CHUTyalUsX, TPeOYIOIIMX IS
peteHust GU3NIECKUX 3HAHUI;

. OpUEHTHUPOBAaThCS B PA3NUYHBIX  MOAXOAAaX  NPHUHATUA  pEIICHUU
(MHIMBUYyaIbHOE, IPUHATHE PELICHUS B TPYIIE, IPUHATHE PELISHUH IPYNIoN);

. CaMOCTOSITENIbHO COCTABJIATH AITOPUTM pelleHus (PU3HUeCKOl 3a1auu UM IIaHa

UCCIIEIOBAaHMUSI € Y4€TOM HMEIOIIUXCS PECYypcOoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHUPOBATh MPEIJIaracMble BApUAHThI PEIICHU;

. JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, YJMOIHOHAJIbHBIH HHTEJIEKT:

o JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallMH U IpeuIaraTh IiaH €€ U3MEHEHNS,

. OOBSACHATh MPUYMHBI JTOCTHKEHUS (HEIOCTHXKEHUS) PE3yJIbTaTOB JEATEIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

. BHOCUTb KOPPEKTUBBI B JEITEIBHOCTH (B TOM 4YHCIE€ B XOJ BBIIOJHEHUS

(U3UUECKOro MCCIIEIOBAaHUS MM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHHBIIMXCS
CUTYallui, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

o OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUAM;

J CTaBUTb ce0s Ha MECTO APYroro 4ejaoBeKa B XOJ€ CIopa WM AUCKYCCHUM Ha
Hay4HYIO TEMY, IOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro;



J NpU3HaBaTh CBOE MPAaBO HAa OIIMOKY NMpU pelleHUuM (PU3NYECKUX 3a/1ad WU B
YTBEPKACHUAX Ha HAYYHBIE TEMBI M TAKOE K€ IIPABO APYTOTO.

INPEAMETHBIE PE3YJIBTATbBI

K xonuy oOydenus B 7 Kjacce mpeaMeTHbIE pe3yibTaThl HA OA30BOM YPOBHE JTOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:

J UCIIOJIb30BaTh MOHATHUS: (PU3MYECKHE U XUMHUYECKHE SIBJICHUs, HaOI0JcHHE,
JKCIIEPUMEHT, MOJEIb, TUIIOTE3a, EAMHULIBI (PU3UYECKUX BEIMYUH, aTOM, MOJIEKYJIa, arperaTHble
COCTOSIHUSL ~ BellecTBa (TBEpHOE, IKUIKOE, TIa3000pa3HOE), MEXAHUYECKOE JABM)KEHUE
(paBHOMEpHOE, HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPaeKTOpHUs, PaBHOACHUCTBYIOLIas CHIIA,
nedopmarus (ynpyrasi, IacTHIECKas ), HeBECOMOCTbh, COOOIIAIOIINECS] COCYIbI;

J pa3znuuath sBieHus (quddy3us, TEIIOBOE JBUIKEHHE YacTHUI[ BEIIECTBa,
paBHOMEpPHOE [BMKCHHE, HEPaBHOMEpPHOE [IBIKEHUE, WHEpIUs, B3aUMOJEHUCTBUE Tell,
paBHOBECHE TBEPABIX TEJI C 3aKPEILNIEHHOM OCBIO BPAILLCHHUs, IIepeaada HaBICHUS TBEPABIMU
TelaMM, SKUJIKOCTSIMM U Tra3aMu, aTMoc(epHoe JaBlieHUE, IUJIaBaHUE TeN, IpeBpalleHus
MEXaHUYECKOW SHEPrHH) IO ONMHCAHWIO HMX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIHUX JaHHOE (PU3NYECKOE SBIICHUE;

J pacro3HaBaTh MPOSBICHHE W3YUEHHBIX (PU3MUYECKUX SIBJICHUH B OKpYXKAlOIIeM
MHUpE, B TOM 4YHcie (pU3MUecKue SBICHHS B MPUPOZE: MPHUMEPHI IBWKCHUS C Pa3THIHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOW MPHUPOJE, JCUCTBUE CUJIBI TPEHUS B MPUPOJE U TEXHHKE,
BIMSIHAE aTMOC(EpPHOTO [ABJICHUS HA J>KUBOM OpraHu3M, IUIaBaHHE pPBIO, pBIYard B Tele
YeNoBeKa, MPU ATOM MEPEeBOJUTH MPAKTUYECKYIO 3a7auy B YUeOHYIO, BBIICISTH CYIIECTBEHHBIC
cBO¥iCTBA (IPU3HAKK) (PU3UUECKUX SBIICHUN;

o OMKCHIBATh M3yYEHHBIE CBOWCTBA Tel M (PU3MYECKHE SBICHUS, HCIOJb3Ys
dbuznyeckue BeMMUMHBI (Macca, 00bEM, TUIOTHOCTh BEUIECTBA, BpEMs, MyTh, CKOPOCTh, CPEIAHSS
CKOPOCTh, CHJIa YIPYIOCTH, CHJIa TSDKECTH, BEC Te€la, CUJIa TPEHUs, JaBieHue (TBEpAOro Tena,
KUJKOCTH, Ta3a), BHITAJKUBAIOIAS CHJIA, MEXaHW4YecKas padoTa, MOIIHOCTb, IIJICUO CHIIBL,
MOMEHT CHJIBL, KOI(QQUIMEHT TMOJE3HOTO JIEHCTBHA MEXaHM3MOB, KHHETHYECKas U
NOTEHLIMAJbHAS DJHEPrus), NpU OMNHCAHUM TMPABWIBHO TPAKTOBAaTh (U3MUECKUNH CMBICTT
UCTIOIB3YEMBIX BEJMYMH, WX O0O003HAUYEHUS W EAWHUIBI (U3NYECKUX BEIUYHMH, HAXOIHUTH
(bopMyIbl, CBS3BIBAIOLINE JaHHYK (U3NYECKYI BEIWYMHY C JIPYTMMHU BEIMYMHAMHU, CTPOUTh
rpadMKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMUNH;

o XapakTepu3oBaTh CBOICTBa Tell, (PU3MYECKUE SBIECHUS U INPOLECCHI, UCIOIb3Ys
IpaBUiIa CIOXKEHMsI Ul (BIOJIb OJHOM IpsMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena,
MpaBUJI0O paBHOBECHsS pbluara (OJ0Ka), «30JI0TO€ TMPABHIO» MEXAHHMKH, 3aKOH COXpaHEHUs
MEXaHUYECKOM SHEPrHH, IPU ITOM J1aBaTh CJIOBECHYIO (HOPMYIUPOBKY 3aKOHA U 3aIMCHIBATh €r0
MaTeMaTHYECKOE BBIpaKECHHUE;

o OOBSICHATH (PU3NYECKUE SIBIICHUS, MPOLECChl U CBOMCTBA Tell, B TOM YMCIE U B
KOHTEKCTE€ CUTyallMii MpPaKTUKOOPUEHTHMPOBAHHOTO  XapaKTepa: BBIABIATH  MPUUYUHHO-
CIICJICTBEHHBIC CBSI3H, CTPOWTH OOBSCHEHWE W3 |—2 JOTMYECKUX IIaroB ¢ Omopod Ha 1-2
U3y4EHHBIX CBOMCTBA (PU3NUECKUX ABICHUN, PU3NUECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH;

J pemaTh pacu€THble 3ajaud B 1—2 NMEHCTBHSA, MCIONB3YS 3aKOHBI M (HOPMYIIBL,
CBsI3pIBalOIME (hU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalU3a YCIOBMS 3aJaydl 3aIlUChIBAaTh
KpaTKoe YCIIOBHE, MOACTaBIATh (PM3NYECKHE BEIWYMHBI B (OPMYNBI U MPOBOJUTH PACUETHI,
HAXOJIUTh CIIPABOYHEIC JAaHHBIE, HEOOXOANMBIC /ISl PEIICHUS 33/1a4, OIICHUBATh PEATMCTHYHOCTh
MOJY4eHHOM (hr3MYecKOi BETMUHHBI,

J pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh TMPU MOMOIIN (HHU3UIECKHX
METO/IOB, B OIMCAHMU MCCJIEIOBAHUS BBLACTATH IMPOBEpSEMOE IMPEAINoNIoKeHHe (THUIOTE3Y),
pa3nuyaTh W WHTEPIPETUPOBATh MOJYYCHHBIA PE3yJIbTaT, HaXOIAWTh OMIMOKH B XOJIE OIIBITA,
JIeNIaTh BBIBOJIBI IO €0 pe3yJibTaTaM;



J NPOBOJIUTH OIBITH IO HAOIIOACHUIO (HU3MUECKUX SBICHUN WM (U3NYECKUX
CBOWCTB Tel: (HOpPMYyIMpPOBATh IPOBEPSIEMbIE IPENNOJIOKEHNU, COOMpaTh YCTAHOBKY U3
NPEIOKEHHOT0 000PYAOBaHUS, 3aIIUCHIBATH XO/1 OIBITA M (POPMYITUPOBATH BHIBOIBL;

J BBINOJIHATh HpPSMbIE M3MEPEHMs PAcCTOSIHMs, BPEMEHH, Macchl Tena, 00béMa,
CWJIBI M TEMIIEpPaTyphbl C HMCIIOJIb30BAaHHUEM AHAJIOIOBBIX U LU(POBBIX MPUOOPOB, 3alUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 3aJaHHON aOCOIFOTHON MOTPENTHOCTH U3MEPECHHIA,

o IIPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OAHOHN (PU3MUECKON BEIMYMHBI OT JPYrou
C UCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTHU ITyTH PABHOMEPHO JBIIKYILLETOCs Teaa OT
BPEMEHHU [IBWKCHHUS TeJla, CHJIBI TPEHHUS CKOJBKEHHUS OT Beca Tela, KauecTBa 00pabOTKH
IIOBEPXHOCTEN TE€lI U HE3aBUCHUMOCTHM CHJIBI TPEHHS OT ILIOLIAAW CONPUKOCHOBEHUS TEJl, CHJIBI
YIPYTrOCTH OT YIUIMHEHUS MPYKUHBI, BBITAIKHBAIOIIEH CHIIBI OT 00BEMa MOTpYKEHHON 4yacTu
TeJa M OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBMCUMOCTH OT IJIOTHOCTH Tela, OT TJIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TEJO, YCJIOBUU IJIaBaHUS TEJ, YCIOBHI paBHOBECHs pblyara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4eOHOIO HCCIEIOBaHMs, COOMpPATh YCTAaHOBKY M BBINOJIHATH
U3MEpeHus, cienysd MpeIoKeHHOMY IUIaHy, (DUKCHpPOBaTh pE3yJbTaThl IOJYy4EeHHOH
3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BUJAE HNPEAJIOKEHHBIX TaOMUL U rpaduKoB, JesaTh
BBIBO/IbI 110 pE3YJIbTaTaM UCCIIEJOBAHMUSI;

o IPOBOJUTH KOCBEHHbIE M3MEpeHUs! (PU3MUYECKHX BEIMYUH (IUIOTHOCTH BEIECTBA
KUAKOCTH U TBEPIOTO TeJla, CUJIA TPEHUS CKOJIbXKEHHUS, JABICHHUE BO3yXa, BBITAJIKUBAIOIIAS
cHuIa, NIEHCTBYIOIIAs Ha MOTPYXEHHOE B KHIKOCTH TeNo, KO3(PPHUIMEHT MOJIE3HOTO ACHUCTBUS
IPOCTBIX MEXAaHU3MOB), CIEIys IMPEIOKEHHOW HHCTPYKLIMU: NPH BBINOJHEHUU H3MEPEHUM
coOuparh 3KCIIEPUMEHTATIBHYIO YCTAHOBKY U BBIUMCIISATH 3HAUEHUE UICKOMOM BEIMYUHBI,

. coOnrofaTh MpaBWiIa TEXHUKH Oe3omacHOocTH mHpu pabore ¢ 1abopaTOpHBIM
o0opynoBaHuEM;
J yKa3bIBaTh NPHUHLMIBI JEUCTBUSA NMPUOOPOB U TEXHUUECKUX YCTPONCTB: BECHI,

TEPMOMETpP, JIUHAMOMETpP, COOOILIAIOUIMECS] COCyAbl, OapoMeTp, pbluar, MOJABUXKHBIA U
HEMOABKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTh;

J XapaKTepu30BaTh MPUHLMIIBI JAEHCTBHUSI M3YyYEHHBIX NMPUOOPOB U TEXHUYECKUX
YCTPOMCTB ¢ ONOPOM Ha UX ONMUCaHUsA (B TOM YHUCIIE: MOALIUIHUKY, YCTPOWCTBO BOJOIPOBOAA,
THJIPaBIMYECKUN Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HAcoc, apeoMeTp), UCHONIb3ys
3HaHMSI O CBOMCTBAaX (U3NYECKUX SBJICHUH U HEO0OXOoAuMble (U3NYECKHUE 3aKOHBl U
3aKOHOMEPHOCTH;

. OPUBOJIUTH MHpUMEphl (HAXOAUTHh HMH(OPMALMIO O MpHUMEpax) MPaKTHUYECKOIrO
UCIMOJIb30BaHUS (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW KU3HM JJs o0ecredeHus 0e301MacHOCTH
npu obOpaiieHuu ¢ npuOopaMu M TEXHUYECKUMH YCTPONCTBAMH, COXpPAaHEHUS 310pOBbI U
COOJTIOJIEHHSI HOPM 3KOJIOI'MYECKOT0 TIOBEICHUS B OKpY Karollei cpejie;

o OCYIIECTBIISATH OTOOP MCTOYHUKOB MH(popMannu B VIHTepHETE B COOTBETCTBUHU C
3a/laHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOLIUXCS 3HAaHUM M MyTEM CpaBHEHUS
pa3IMYHBIX MCTOYHUKOB BBIJIENIATH HMH(OPMAIMIO, KOTOpas SBIAETCS MPOTUBOPEUUBONW WIIH
MOJKET OBbITh HEJIOCTOBEPHOM;

o UCMOJIb30BaTh TPH BBIMOJIHEHUM Y4YEOHBIX 3a/laHUil Hay4YHO-TIOMYJISIPHYIO
aUTEepaTypy (PU3MUECKOro cojaep’KaHMs, CIPaBOYHbIE MaTepuanbl, pecypcbl cetu HHTepHer,
BJIaJeTh MNpUEMAMM KOHCIEKTUPOBAHMSI TEKCTa, IpeoOpazoBaHus HHGMOpPMALMM W3 OIJHOU
3HAKOBOW CUCTEMBI B IPYTYIO;

o co3/1aBaTh COOCTBEHHbIE KPaTKUE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
2—3 WCTOYHHMKOB WH(poOpManmMu (PU3MUECKOTO COIEP)KaHHsI, B TOM YHCIE IyOJIMYHO JeNaTh
KpaTKHhe COOOILICHHS O pe3ybTaTax MPOEKTOB MM YU€OHBIX UCCIIEJOBAHUH, IPH 3TOM I'PaMOTHO
MCIIOJIb30BaTh M3YYCHHBIH MOHATUIHBIN ammapar Kypca (U3HUKH, CONMPOBOXKIATh BBHICTYIJIEHUE
MpE3EHTALUEM;

J IpU  BBIMOJIHEHWHM YYE€OHBIX TMPOEKTOB M  MCCIEAOBAaHUN  pacnpenensiTh
00513aHHOCTH B IPYIIE B COOTBETCTBUM C MIOCTABJICHHBIMU 3a/1a4aMHU, CIEAUTH 33 BHIMOJIHEHUEM



IUlaHa JICHCTBUH, aJeKBATHO OLCHMBATh COOCTBEHHBIH BKJIAJA B JESATEIBHOCTh TIPYIIIHL,
BBICTPAaNBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, YUUTBIBASI MHEHUE OKPYKAIOIIHX.

K konmy oOyuenus B 8 kiacce mpeaMeTHbIe pe3ylbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOLIUXCS YMEHUH:

J MCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE IBUKEHUE aTOMOB
U MOJIEKYJ, arperaTHble COCTOSHMSI BELIECTBa, KPUCTALIMYECKHE M aMopQHble Telna,
HACBILICHHBIN ¥ HEHACBILICHHBIN 1ap, BIaXKHOCTh BO3/lyXa, TEMIIEPATypa, BHYTPEHHSISI SHEPTUS,
TEIUIOBOM JIBUTATEJIb, 3JIEMEHTAPHBIN EKTPUUECKUH 3apsijl, JEKTPUUECKOE M0JI€e, IPOBOAHUKU
U TUBJIEKTPUKH, TIOCTOSHHBIN 3JIEKTPUUYECKUHN TOK, MArHUTHOE T10JIE;

J pas3nyath SBJICHUS (TEIUIOBOE PACLIMPEHHE U CKaTHe, TeIlonepeaayda, TeMIoBoe
paBHOBECHE, CMauMBaHUE, KalWJUIAPHbIC SBJICHUS, MCIApPEHUE, KOHJEHcalus, IUIaBJIECHUE,
Kpuctauin3anus (OTBEp/IEBaHKE), KUIICHHE, Terulonepeaaya (TerionpoBOAHOCTb, KOHBEKIIUS,
U3JIy4€HUe), IEKTpU3alus Tell, B3auMOJCHCTBHE 3aps]0B, JNEMCTBUSA 3IIEKTPUUYECKOIO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBUE MarHUTOB, IEHCTBUE MarHUTHOTI'O 110JIs1 HAa IPOBOJHUK C
TOKOM, 3JIEKTPOMAarHUTHAasi MHAYKIMs) IO OMMCAHUIO MX XapaKTEpHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

o pacrio3HaBaTh IPOSBICHUE HM3YYCHHBIX (PM3NYECKUX SIBICHUI B OKpYXKaroIeM
MHUpe, B TOM uyHcie (U3MYECKUE SBJICHUS B IPUPOJAE: IOBEPXHOCTHOE HATSDKEHHE U
KalWUISIPHBIE SIBJICHUSI B MPUPOJE, KPUCTAJUIBI B Ipupone, usinydueHue CoiHua, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpU3bl, 00pa30BaHUE POCHI, TYMaHa, HHEsl, CHEera, 3JIeKTPUUECKUE SIBICHUS B
aTMocdepe, IMEKTPUYECTBO JKUBBIX OPraHW3MOB, MarHUTHOE Ioyie 3eMud, Jpeld morocos,
pOJIb MAarHUTHOIO MOJIA JAJs KU3HU Ha 3emiie, MOJSPHOE CHUSHHE, NPH 3TOM IEPEBOAMUTH
NPaKTUYECKYIO 3a7ady B YUeOHYIO, BBIJEIAThH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3NIECKUX
SIBJICHUIA;

J ONMCHIBaTh M3yYEHHBbIE CBOWCTBA Te€ M (PU3NYECKUE SBIICHUS, MCIIONb3Ys
¢uznueckue BEJIUYUHBI (TeMIepaTypa, BHYTPEHHSISI SHEPrus, KOJIUYECTBO TEIUIOTHI, yJeJIbHas
TEIIOEMKOCTb BEILECTBA, yJelIbHAs TEIIoTa IUIaBJIEHUS, YAeIbHAs TEIUIoTa NapooOpa3oBaHUs,
ylleNbHasl TEIJIOTa CrOPaHUs TOIUIMBA, KOA(M(QUIIMEHT MOJIE3HOTO JIEHCTBHS TETVIOBON MAIIHHEI,
OTHOCHUTEJIbHAS BJIAXHOCTb BO3[yXa, OHJIEKTPUUYECKUM 3apsa, cuila TOKa, 3JIEKTpUYECKOoe
HaNpsDKEHUE, COMPOTHBIIEHUE MPOBOJHHKA, YJCIbHOE CONPOTHBICHHE BEIIECTBa, padboTa M
MOIITHOCTb 3JIEKTPUYECKOI'0 TOKA), MPH ONMUCAHUU MPABUWIBHO TPAKTOBATH (PU3MUYECKUIH CMBICT
HCIOJIb3YEMBIX BEJIMYMH, 0003HAUYEHHUS U €UHUIIBI PU3NYECKUX BEIMYUH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIME JIAHHYIO (PM3MYECKYIO0 BEJIWYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUNH;

o XapakTepu3oBaTh CBOICTBa Tell, (U3NYECKUE SBIEHUS W MPOLECCHI, MCIONIb3YS
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHMS BEIIECTBA, IPHUHLHII
CYMEPIIO3UINH TOJIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsijia, 3akoH Oma s
ydacTka 1enu, 3akoH J[xoyna—JIenna, 3akoH cOXpaHEeHHsI SHEPTUH, IIPU 3TOM JaBaTh CIOBECHYIO
(GOopMyIMPOBKY 3aKOHA U 3aIlIUCHIBATh €M0 MaTEMaTHUYECKOE BBIPAKEHHUE;

o O0BSICHATH (hU3MUYECKHE MPOLECCHl M CBOMCTBA TEJ, B TOM YHCJIE€ U B KOHTEKCTE
CUTyallull NPAKTUKOOPHUEHTHPOBAHHOIO XApaKTEpa: BBIABIATh INPUUYMHHOCIEICTBEHHBIE CBS3H,
CTpPOUTh OOBSCHEHHWE M3 1—2 JIOrMYecKHMX ILIAaroB C OMopod Ha 1—2 H3y4yeHHBIX CBOWCTBA
(bu3nUecKux sBICHUH, GPU3NUIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

. pemath pacy€THbIE 33Jaud B 2—3 JEHCTBUS, MCHOJB3YS 3aKOHBI U (OPMYIIbI,
CBSA3BIBAIOIIME (PU3WYECKUE BEIMYMHBI: HA OCHOBE aHall3a YCIOBHUS 33Jayd 3aliChIBAaTh
KpaTKoe YCJIOBHUE, BBISBIIATH HEJOCTATOK JAHHBIX JUIS pEIeHHs 3a/laud, BHIOMpATh 3aKOHBI U
dbopMyIbl, HEOOXOaUMBIE AJisi €€ pEelIeHUs, MPOBOJIUTH Pacd€Thbl U CPABHHUBATh IOJYYEHHOE
3HaYeHHe (PU3NUECKOM BETMUMHBI C U3BECTHBIMU JIAHHBIMH;

J pacro3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO DPEIIUTh MPU MOMOIIM (U3NYECKUX
METOJIOB, HCIOJb3YySl OINUCAaHWE HCCIEIOBAHMS, BBIIEIATH IPOBEPSEMOE MPEAOIOKEHHE,
OLICHMBATh [TPaBUJIBHOCTH MOPSAKA POBEACHUS UCCIIE0BaHMS, I€NATh BHIBOJIBI;



J IPOBOJIUTH OMBITH MO0 HAOIIOACHUIO (U3UYECKUX SBICHUH WU (PU3MUYECKHX
CBOMCTB Ten (KamWUIAPHBIC SBJICHUS, 3aBUCHMOCTh JABJICHHS BO3AyXa OT €ro o0béMma,
TEMIIepaTypbl, CKOPOCTH TpOoLecca OCTHIBAHMA W HArpeBaHUS IPH H3IYyYCHUH OT IIBETa
U3JTydaromei (TorIomaroIeii) MoBepXHOCTH, CKOPOCTh HCHApeHHs BOIBI OT TEMIEpaTyphl
KHUJIKOCTH U IUIOMIAIN €€ MOBEPXHOCTH, AJIEKTPHU3ALUS TEJI U B3aUMOJEHCTBHE JIEKTPHUCCKUX
3apA70B, B3aUMOJCHCTBHE IIOCTOSHHBIX MAarHUTOB, BHU3yalW3alMsi MAarHUTHBIX IIOJICH
NOCTOSIHHBIX MAarHUTOB, JCWCTBUS MAarHMUTHOTO TOJS Ha TPOBOJHHK C TOKOM, CBOWCTBA
JJIEKTPOMArHuTa, CBOMCTBA  DJICKTPOJABUraTedss MOCTOSHHOTO  TOKa):  (OPMYJIHPOBATH
IpOBEpsEMbIE TPEINOJIOKEHHU, COOMPaTh YCTAaHOBKY W3 MPEUIOKEHHOTO 000pyIOBaHHUA,
OITUCHIBATH XOJI OIBITa U (POPMYITHPOBATH BHIBOJIBI;

J BBIMOJIHATh TIPSMBIE W3MEPEHUS TEMIIEPaTyphbl, OTHOCUTEIBHOW BIAKHOCTH
BO3/yXa, CWJIbBI TOKa, HANPSHKCHHsS C HCIIOJIB30BAaHHEM AaHAJIOTOBBIX MPUOOPOB M JIaTYUKOB
(Gu3MYEeCKUX BEJIMYHMH, CPABHUBATh PE3YNIbTAThl M3MEPEHHH C Y4ETOM 3aJaHHOW aOCOIIOTHOU
MOTPEIIHOCTH;

J HPOBOANTH UCCIIEIOBAHUE 3aBUCMOCTH OTHOW (PM3MUYECKOI BETMYMHBI OT IPYron
C HCIHOJB30BAaHHEM IPSMBIX H3MEPEHHH (3aBHCUMOCTH COINPOTHBJICHHUS NPOBOJHHKA OT €ro
JUTMHBI, TUTOIIAAH MOTIEPEYHOr0 CEUYEHUS M YACIHHOTO CONPOTUBIICHHUS BEIIECTBA IMPOBOJAHUKA,
CHJIBl TOKa, MJIYIIEro uepe3 MpPOBOAHUK, OT HANpPsHKEHUS Ha MNPOBOAHUKE, HCCIEIOBAHUE
IOCJIEZIOBATEIBHOTO M IAapajUIeIbHOTO  COEAMHEHMH  NPOBOAHMKOB):  IUIAHHUPOBAThH
UCCIIeJ0BaHHEe, COOMPATh YCTAaHOBKY M BBINIOJHATH U3MEPEHHS, CIEAYS NPEAJ0KEHHOMY IIIaHy,
(GUKCUpOBaTh pPE3yNbTATHl IMOJYYCHHOH 3aBHCMMOCTH B BHUJAE TaOIWI U TpaduKOB, IeiaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIICOBAHMS;

. OPOBOIUTH  KOCBEHHBIE  W3MEpeHUs  (U3NYECKHX  BeNWYMH  (yIeNibHas
TEIJIOEMKOCTh BEIECTBA, CONPOTHBICHHUE IPOBOJHMKA, pab0Ta M MOIIHOCTH 3JIEKTPHUYECKOTO
TOKA): IUIAHUPOBATh M3MEPEHUs, COOMpaTh OSKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEAYs
NPEIOKEHHON HHCTPYKIMH, U BBIYUCIISITh 3HAYCHNE BEITUINHBL;

o coOnrofaTh MpaBWiIa TEXHUKU Oe3omacHOCcTH Tpu paboTe ¢ 1abopaTOPHBIM
o0opynoBaHuEM;
. XapaKTepU30BaTh MPUHIIMIBI JIEUCTBHUS W3YYEHHBIX NPUOOPOB M TEXHHUUECKHUX

YCTPOMCTB C OMOPOM Ha MX OMHMCAHMS (B TOM YHCIIE: CHCTEMa OTOIIEHUS IOMOB, TUTPOMETP,
napoBasi ~ TypOMHa,  aMmepMeTp, BOJbTMETP, CUETUYMK  DJIEKTPUYECKOH  SHEepruw,
AIIEKTPOOCBETUTENbHBIE  NPUOOpBI,  HarpeBaTelbHbIE  AJIEKTPONPUOOpHl  (IpUMEpHI),
AIIEKTPUUYECKUE TPEAOXPAHUTENH, 3JIEKTPOMArHuT, 3JEKTPOJABUIraTeidb IOCTOSHHOTO TOKA),
UCIIONIB3YSl 3HAaHHUA O CBOMCTBAaX (PU3MUECKUX SBJICHUM M HE0oOXoauMble (QU3ndecKue
3aKOHOMEPHOCTH;

o pacrno3HaBaTh IPOCThIE TEXHUYECKHE YCTPONUCTBA U U3MEPUTEIbHBIE PUOOPHI 110
CXeMaM M CXEMaTU4YHbIM pUCYHKaM (KHJIKOCTHBIM TEPMOMETp, TEPMOC, MCUXPOMETP,
TUTPOMETp, IBUraTellb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbI
AIIEKTPUYECKUX Leneil C IMOCleoBaTeIbHbIM U TapauieIbHbIM COEIUHEHHEM 3JIEMEHTOB,
pasinyas ycJIoBHbIe 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIeTIeH;

. OPUBOJIUTH MHpUMEphl (HAXOAUTHh HMH(MOPMALMIO O MpHUMEpax) MPaKTHYECKOIO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHMM B MOBCEAHEBHOM KM3HU A oOecrieueHHs: 0€30MacHOCTH
npu oOpaiieHuu ¢ npuOopaMu M TEXHUYECKUMH YCTPOMCTBAMHU, COXpPAaHEHUS 3/0pOBbS U
COOJTIOJICHHSI HOPM 3KOJOT'MYECKOT0 TIOBEACHHUS B OKpY KaloIlei cpejie;

. OCYILECTBIIATh MOUCK MH(pOpMAIMK (pU3nUecKoro coaepxkanus B MHTepHeTe, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M MYTEM CpaBHEHHUS JOMOJIHUTEIbHBIX HCTOYHUKOB BBIJENATH
UH(POPMALINIO, KOTOPast SIBJIETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

J UCIIONIb30BAaTh TMPU BBHIMOJHEHUHM YY€OHBIX 33JaHUA HAyYHO-TIONMYJSPHYIO
JIUTEepaTypy (PU3NYECKOro COJEp’KaHUs, CIPaBOYHBbIE MaTepuasbl, pecypchl cetu WHTepHer,
BJIaJeTh MpUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOPMALUU M3 OIHON
3HAKOBOU CUCTEMBI B JIPYTYIO;



J co3/1aBaTh COOCTBEHHBIE NMHUCHMEHHBIE M KpaTKHE YCTHBIE COOOIIeHHs, 0000mas
MH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3MUECKOrO COAEP’KaHMs, B TOM 4HUCIIE IMyOJINYHO
NPEICTaBIATh PE3YIbTAaThl MPOCKTHOM WM HCCIENOBATEIbCKON JEATENBHOCTH, IMPH 3TOM
IPaMOTHO HCIOJb30BATh HM3YYEHHbIM IMOHATUHHBIA anmapar Kypca (U3MKH, COIPOBOXKIAThH
BBICTYIUICHUE IIPE3CHTALNEM;

J IPY BBIIOJHEHUU Y4EOHBIX IPOEKTOB M UCCIEIOBAaHUNA (PU3UYECKUX MPOLIECCOB
pacrpenesaTs 0043aHHOCTU B TPYIIE B COOTBETCTBUHU C IOCTABICHHBIMM 33Ja4aMH, CIEIUTh 32
BBINIOJIHEHUEM IUJIaHA JIEHCTBUHA M KOPPEKTHUPOBATH €ro, aJCKBaTHO OLIEHUBATh COOCTBEHHBIN
BKJIaJl B JIESITEIbHOCTb I'PYIIbI, BHICTPAaUBATh KOMMYHHKAaTUBHOE B3aUMOJEHCTBUE, MPOSBIL
TOTOBHOCTb pa3perratbh KOH(PIUKTHI.

K koH1y oOyueHus B 9 Kjacce mpeaMETHbIE Pe3y/lbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

J UCIOJIb30BaTh MOHATHUS: CHCTeMa OTCY€Ta, MaTepHajbHas TOYKa, TPAEKTOpUS,
OTHOCHUTEJIBHOCTh MEXaHWYECKOI'o JIBUXKEHHUs, nedopmanus (ympyras, IUIacCTHYECKas), TPEHHE,
LIEHTPOCTPEMHUTENBHOE YCKOPEHHE, HEBECOMOCTb M IEPErpy3KH, LIEHTP TSHKECTH, aOCOIIOTHO
TBEPJIO€ TEJNO, LIEHTP TSHKECTH TBEPAOTO Tella, pABHOBECHE, MEXAaHUUECKUE KOJICOaHUs U BOJIHBI,
3BYK, HH(QPA3BYK M yJIbTPA3BYK, DJICKTPOMArHUTHBIC BOJHBI, IIKAJIA JEKTPOMAarHUTHBIX BOJH,
CBET, OJIM30PYKOCTh M JAIbHO30PKOCTb, CHEKTPbl MCIyCKaHMUs W MOIJIOUIeHHUs, anbda, OeTa- u
ramMMa-u3JIy9eHUs], U30TOIbI, SIepHAs YHEPTETHKA,;

o pas3inyath siBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEHHOE IBUKEHHUE,
PaBHOYCKOPEHHOE IMpPSMOJMHEHHOE JBW)KEHUE, CBOOOJHOE MaJeHHE Tell, PaBHOMEpPHOE
JBUKEHUE TI0 OKPYKHOCTH, B3aUMOJICHCTBUE TEJ, PEAKTUBHOE JBM)KEHHE, KOJeOaTeIbHOE
JBIDKEHUE (3aTyXarollue M BBIHY)KICHHbIE KOJeOaHUs), PE30HAHC, BOJHOBOE JBHKEHHE,
OTpaK€HHE 3ByKa, INPSIMOJIMHENHOE paclpOCTpPaHEHHE, OTPAaKCHUE U IPEJIOMIICHUE CBETA,
[IOJTHOE BHYTPEHHEE OTPAKCHHME CBETa, pa3joXeHHe Oenoro cBera B CHEKTP M CIOXKEHUE
CHEKTPAIbHBIX IIBETOB, JWUCIEPCUS CBETa, €CTECTBEHHAs DPaJMOAKTUBHOCTh, BO3HUKHOBEHHE
JMHEHYaTOro CHEeKTpa M3JIydeHHs) MO OIMCAHHUI0O UX XapaKTepHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHNUE;

o pacrio3HaBaTh IPOSBICHUE HM3YYCHHBIX (PM3NYECKUX SIBICHUI B OKpYXKaroIeM
Mupe (B TOM uucie (pu3nueckue sBICHUS B NMPUPOJE: NMPHIUBBI U OTJIMBBI, JIBUKEHHUE IJIAHET
CoJTHEYHOW CHCTEMBI, PEaKTHBHOE [IBUKCHHE >KUBBIX OpPTaHW3MOB, BOCHPHUSATHE 3BYKOB
KUBOTHBIMH, 3€MJIETpsACEHHE, CeHCMUYECKHe BOJHBI, I[yHaMM, 3XO, IIBETa TeJ, ONTHYECKHE
ABJIGHUST B TpuUpoje, OHOJIIOTMYECKOE JEeHCTBHE BHJIMMOTO, YIbTPauOJIETOBOIO U
PEHTI€HOBCKOTO M3JIy4YeHHMH, €eCTECTBEHHBI paJAMOaKTHBHBI (OH, KOCMHUYECKHE JIy4H,
paZnoOaKTHBHOE W3TyYE€HUE MPUPOJIHBIX MHHEPAJIOB, NIEHCTBHE PaJMOAKTHBHBIX M3ITy4eHHU Ha
OpraHu3M 4YeJIOBEeKa), MPU ATOM MEepPEeBOIUTH MPAKTHUECKYI0 3a/Jady B Y4eOHYIO, BBIIEIATh
CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBJICHUM;

o ONHUCBHIBATh M3YYEHHBIE CBOHCTBA Tel W (QU3MYECKHUE SBICHHS, MCIOJIb3YS
bu3nueckre BeTMYUHBI (CpEAHSs 1 MTHOBEHHAs! CKOPOCTh Tejla IPU HEPaBHOMEPHOM JIBUKEHHUH,
YCKOpEHHUE, MNepeMEeIleHue, IyTh, YIJIOBash CKOPOCTb, CHJAa TPEHHs, CHJIA YIPYrocTH, CHIIA
TSOKECTH, YCKOpPEHHE CBOOOJHOIO TaJieHHs, BeC Tela, HMIIYJbC Tejla, WMIYJIbC CHIIbI,
MexaHWdeckass paboTa © MOIIHOCTh, IOTEHIIMAJIBHAS JHEPTUs Teia, IOJHATOrO HaJ
MOBEPXHOCTBIO 3€MJIM, MOTEHLHUAIbHAs PHEPrusi C)KaTOW MNPYKHUHBI, KMHETUYECKas SHEeprus,
TIOJTHAsE MEXaHWUYEeCKasi YHEPTHs, IEPUOJT U YacTOTa KoJeOaHWid, UTMHA BOJHBI, TPOMKOCTh 3BYKa
U BBICOTA TOHA, CKOPOCTh CBETA, MMOKAa3aTellb MPEJIOMIIEHUS CPE/ibl), IPU OMUCAHUU MPABUIBHO
TPaKTOBATh (PU3MUYECKHUI CMBICI UCTIOIB3yEMBIX BEIMYNH, 0003HAYCHHUS M CIMHULIBI (PU3HIECKIX
BEJIMYMH, HAaXOAUThb (OPMYIIBI, CBS3BIBAIOUIME JAaHHYIO (PU3UYECKYIO BEIMYHHY C JIPYTUMH
BEJIMYMHAMH, CTPOUTH TPaMKH U3YYEHHBIX 3aBUCUMOCTEH (PU3MUYECKHUX BEINYHH;

o XapakTepu3oBaTh CBOICTBA Tell, (PU3UUECKUE SBICHUS M INPOLIECCHI, MCIOIB3Ys
3aKOH COXPAHEHUS SHEPruH, 3aKOH BCEMHPHOTO TATOTEHUs, MPUHLUI CYNEPIO3ULUN CHUII,
NPUHIUIT OTHOCHUTENBHOCTH [ anmmies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI
OTpaKEHHsI U TPEIOMIICHUS] CBETa, 3aKOHBI COXPAaHEHMs 3apsI0BOTO M MAaCCOBOTO YHCEN MpHU



SJIEPHBIX PEaKIHUsAX, MPU ATOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA W 3alHCHIBATH €0
MaTeMaTUYECKOE BHIPAKEHUE;

J OO0BSICHATh (PU3MYECKHE MPOLECCH U CBOWCTBA TeJ, B TOM YHCJE M B KOHTEKCTE
CUTyalluil MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABISATh NPUUYUHHO-CIIEICTBEHHBIE CBSI3H,
CTpOUTh OOBACHEHHE M3 2—3 JOrMYECKMX IIaroB ¢ OMOpPOM Ha 2—3 M3Y4YEHHBIX CBOICTBa
busznyecKux sIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

. pemiath pacy€THbIe 3a]a4yd (ONMUpArOUIUMEcss Ha CUCTeMY M3 2—3 ypaBHEHHUN),
UCTIONB3YSl 3aKOHBI M ()OPMYJIbI, CBS3BIBAIOIIME (PU3MUYECKUE BEIMYMHBI: HA OCHOBE aHAIN3a
YCIIOBUSL 3a/laydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEAOCTAIONIME WM HU30BITOYHBIC
JTaHHbIE, BBIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE IS PEUICHHUs, POBOAUTH PACUETHl U
OLICHUBATh PEAIMCTUYHOCTH IMOTYYEHHOTO 3HaYCHHs (PU3NUECKON BEITMYHHBI,

J pacrio3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh HpPU MOMOIIU (HHU3UYECKHX
METOJIOB, HCIIOJIb3YSl OIMCAaHUE HCCIEJOBaHMs, BBIIEIATH IIPOBEPSEMOE IIPEAIIOJIOKEHHE,
OLICHUBATh  MPaBWIBHOCTh  TOPSAKAa TMPOBEACHMUS  MCCIENOBaHUS, JeJaTb  BBIBOABI,
UHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOIEHUH U OIBITOB,;

J MPOBOAMUTH OMBITHI MO HAOMIOJIEHUI0 (U3NYECKUX SBICHUN WU (PU3NUECKUX
CBOICTB Ten (M3yueHue BTOpPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS YHEPTHH, 3aBUCUMOCTh
nepuosia KoieOaHWH TPYKMHHOTO MAasTHHKA OT MacChl Tpy3a M KECTKOCTH TPYKHHBI U
HE3aBHCUMOCTh OT aMIUIMTYABI MalbIX KONeOaHUM, MPSIMOJIMHEHHOE PAacIpOCTPaHEHHUE CBETA,
paznokeHue Oeroro cBeTra B CHEKTP, M3YUYEHHE CBOMCTB M300pak€HUs B IUIOCKOM 3€pKajie U
CBOICTB M300pakeHus MpeIMeTa B COOMparoIei JHH3e, HA0MI0ACHUE CIUTONIHBIX U THHEHYaThIX
CIIEKTPOB M3JyYEHHUSI): CAMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 U30bITOUHOrO Habopa
000py/I0BaHUs, OMUCHIBAThH XO/1 OMBITA U €T0 PE3YNbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

o IIPOBOAMTD MPU HEOOXOIMMOCTU CEPUIO NMPSAMBIX U3MEPEHUH, ONpEEss CpeiHee
3HAUCHUE M3MEPSEMON BEITHMYUHEI ((POKYCHOE PACCTOSHUE COOMPAIONICH JTMH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHus (M3MEPHUTEIIBLHOTO MPUOopa);

J NPOBOIUTH  HUCCIENOBAaHME  3aBUCHMOCTEH  (PU3MYECKHUX  BEIWYMH  C
MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUM (3aBUCUMOCTB IYTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM
JIBUKEHUH 0€3 HayalbHOM CKOPOCTH, MepHoja KoJeOaHWl MaTeMaTH4ecKOoro MasiTHUKa OT
JUIMHBI HUTH, 3aBUCHUMOCTH yIJia OTPaXEHMs CBETa OT yIja MaJeHUs U yria MpeloMIIEHUS OT
yria TajaeHus): IUIAaHUPOBATh UCCIIEJOBaHME, CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY,
¢ukcupoBaTh pe3yJabTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MUECKHMX BEJIWYUH B BHUJE TaOIUI] U
rpaduKoB, neNaTh BBIBOJIBI 10 pe3yIbTaTaM UCCIIEJOBAHHUS,

. IIPOBOAMTH KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIUYUH (CPEeAHssl CKOPOCTh U
YCKOpEHHEe Tejla IMpU PABHOYCKOPEHHOM JIBUKEHUH, YCKOpEHHE CBOOOJHOIO MaJeHus,
KECTKOCTh MPYXKUHBI, KOYPPUIIMEHT TPEHUS CKOIBKEHUS, MEXaHUYeCcKasi paboTa U MOILTHOCTb,
4yacToTa M MepuoJl KojeOaHui MaTeMaTUYECKOTo M MPYKUHHOTO MasiTHUKOB, ONTHYECKasl CHUjia
coOuparomieid  JHUH3BI, pAANOAKTUBHBIA  (OH): IMIAHUPOBATH HM3MEPEHHUs, COOHpaTh
HKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIMOJIHATH U3MEPEHHUS, CIIelys IPEVI0KEHHON HHCTPYKIUHY,
BBIYHCIIATh 3HAYEHNE BEJINYMHBI M aHATU3UPOBATh MOIYYEHHBIE PE3YyJIbTaThl C YUETOM 33/JaHHOM
IIOTPEUIHOCTH U3MEPEHUI;

. coOnrofaTh TMpaBWiIa TEXHMKU Oe30macHoCcTH Tpu paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;
o pa3ianyaTh ~ OCHOBHBIE  TNpPH3HAKM  M3YYCHHBIX  (DU3UUYECKUX  MOJICNICH:

MaTepHabHasi TOUKa, abCOMOTHO TBEPOE TENO, TOUSUHBIH UCTOUHUK CBETa, Iy, TOHKas JIMH34,
IUTaHETapHasi MOJIENb ATOMA, HYKJIIOHHAsI MOJIEJIb @aTOMHOTO 1pa;

. XapakTepu30oBaTh NPUHLUIBI JEHCTBUS H3YyYEHHBIX NPHOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOPOHl Ha WX OMHCaHUS (B TOM YHCIE: CIUAOMETP, JATUUKU MOJOKEHHUS,
paccTosiHUSL U YCKOpPEHHUs, pakeTa, 3XOJIOT, OYKH, MEepUCKOoI, (oToanmapar, ONTHYECKUE
CBETOBOJIbl, CIIEKTPOCKOI, J03MMETp, Kamepa BuibcoHa), MCHoOib3ys 3HAHUS O CBOWCTBAax
buznyecKux sIBICHUN U HEOOX0AUMbIe (PU3NUECKIE 3aKOHOMEPHOCTH;



. UCIIOJIB30BaTh CXEMbl M CXEMAaTU4YHBIC PUCYHKH HW3Y4YCHHBIX TEXHHUYECKHUX
YCTPOMCTB, U3MEPHUTEIbHBIX MPHOOPOB M TEXHOJIOTMYECKUX IPOLIECCOB MPU PEUICHUH Y4eOHO-
NPAaKTUYECKHUX 3a/1a4, ONTHYECKUE CXEMBI JJISl TIOCTPOCHUS N300pakeHUI B TNIOCKOM 3€pKajie U
cobuparoniei JIMH3e;

. NPUBOUTH TPUMEPHl (HAXOIUTh HMH(POPMAIMIO O TNpUMEpax) HPaKTHIECKOTO
UCTIOJIb30BaHUS (PU3NYECKUX 3HAHHWH B TOBCEIHEBHOW KM3HU AJisi oOecrieueHust 0€30MacHOCTH
npu oOpaiieHuu ¢ npubopamMM U TEXHHUUECKUMM YCTPOMCTBAMHU, COXPAHEHHs 3J0pPOBbS U
COOJIIOIEHHS] HOPM 3KOJIOTMYECKOI0 IIOBEJCHUS B OKPYKaIOILEH Cpeie;

J OCYILECTBIIATh MOUCK HMH(popManuu (uzndeckoro coxaepxkanus B HHTepHere,
CaMOCTOSITENIbHO  (OPMYNIMPYs  TOUCKOBBI  3allpoC, HAXOAUTh IyTH  ONpEAEICHUS
JIOCTOBEPHOCTH MOJYYEHHOW MH(POPMALMK Ha OCHOBE MMEIOIIUXCS 3HAHUN M JOMOJTHUTEIBHBIX
HCTOYHUKOB;

. UCTIOJIb30BaTh TPH BBHIMOJIHEHUH Y4YEOHBIX 3aJaHUil  HAYYHO-TIOMYJISPHYIO
auTeparypy (pU3MUECKOro coAep)KaHHs, CIPaBOYHbIE MaTepualbl, pecypcbl cetu HHTepHer,
BIAJeTh INpPUEMaMH KOHCIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHMs HHPOPMALUU U3 OIHOH
3HAKOBOM CHUCTEMBI B IPYTYIO;

o co3/laBaThb COOCTBEHHbIE IUCbMEHHBIE M YCTHbIE COOOIIEHUS Ha OCHOBE
UH(POPMALIUU U3 HECKOJIBKUX HCTOYHMKOB (PU3NYECKOT0 COJIEpKaHMsl, MyOJINYHO MPEICTaBIIATh
pe3yapTaTbl IMPOEKTHOM WM HCCIEN0BATEIBCKOM JEATEIbHOCTH, IIPU 3TOM TIPAMOTHO
UCIIOJIb30BaTh U3yYEHHbIN MOHATHHHBIN anmapaTt u3y4yaemMoro paszena (GU3nKd 1 COIpPOBOXKAATh
BBICTYIUICHHE NIPE3eHTAlMEl ¢ y9ETOM 0COOCHHOCTEH ayANTOPUN CBEPCTHHUKOB.
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmuecTBo yaco
Ne Tema vDoKa K ECTE0 A HB Hara JIeKTPOHHBbIE U(PPOBHIE
n/n P Bcero OHTPOILHBIC | LIPAKRTHACCKHUE | sy yepus oOpa3oBaTeJIbHbIE pecypchbl
padoThI padoThI

1 Du3HKa — HayKa o IpupoJe. SBieHns 1 03.09.26  https://m.edso0.ru/35YPBIW5K
npupo ibl. DU3HUECKUE ABICHUS

5 MexaHWYecKue, TEIJIOBBIE, JIEKTPUIECKHUE, https://m.eds0o.ru/116U53L6H
MarHUTHBIE, CBETOBBIC, 3BYKOBBIC SBJICHHSI

3 du3nyecKue BEIMYUHBI U UX U3MEPEHUE 1 04.09.26  https://m.edso0.ru/6ZYFTFPA7
VYpok-uccnenosanue "M3mepenne

4 TEMITEPATYPhI [IPU TIOMOIIH KUIKOCTHOTO 1 1 https://m.edsoo.ru/VQGCNS8IMP
TEPMOMETPA U AaTYMKA TeMIepaTypsl”
Kak ¢usuka u 1pyrue ecTeCTBEHHBIE HAYKH

5 M3YHaIOT NPHPOLY. ECTCCTBEHHOHAY HEIR 1 09.09.26  https://m.edsoo.ru/3LPP2HPX2
MeToJ mo3Hanust. Onrcanue GU3HIECKUX
SIBJICHUH C TIOMOIIBIO MOJIENEi
VYpok-uccnenopanue "[IpoBepka rumoTess:

6 AAIIBHOCTE TMONIETA MIAPHUKA, MyIIEHHOTO 1 1 https://m.eds00.ru/9YLZITEMU
TOPU30HTAILHO, TEM OOJIbIIIe, YeM OOJIbIIe — '
BBICOTA ITycKa"

g | ssememnesi, Qs je@Egumens | g 14.09.26  https://m.eds00.ru/F5PU4OLYR
JIMCKPETHOE CTPOCHHE BELIECTBA

8 JIBM>KEHME YaCTHIL BEMIECTBA 1 https://m.edso0.ru/HQ31SN1F3

9 YPOK-HCCIeN0BaAHHE «OmbIThI 110 1 1 https:/m.eds00.ru/FT87UNTLS
HaOJIFOJICHUIO TEIUIOBOT'O PACIIIPEHUS Ta30B»

10 ArperaTHble COCTOSTHUS BEIIECTBA 1 https://m.eds00.ru/STRDWACXM
B3anMocBs3b MEX1y CBOWCTBAMH BEIIIECTB B

11 ~ DastbIX aTPEraTHbIX COCTORHILAX M HX 1 https:/m.eds00.ru/AWM1DBI48
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. T '
OCco0EHHOCTH arperaTHhIX COCTOSTHUHN BOJIBI

12 Mexannueckoe aBuxkeHue. PaBHoOMepHOeE U 1 https://m.eds00.ru/3W6CCIHB1
HEPaBHOMEPHOE JIBHIKCHUE

13 CkopocTb. EauHutipr ckopocTu 1 https://m.edso0.ru/29GPTJAKL

14 Pacuer myTH 1 BpeMeHH IBUKCHUS 1 https://m.edsoo.ru/PVHMNWAUA
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Nuepuus. 3akoH unepuuu. Bzaumoeiictsue

15 TN KaK MpUYNHA H3MEHEHHS CKOPOCTH 1 https://m.edsoo.ru/KX5510IBX
JIBHDKCHUS T

16 [TnotHOCTH BeriecTBa. Pacyer Macchl u oObeMa 1 https://m.eds00.ru/0S71X3DPS
TeJla 1Mo €ro IIOTHOCTH

17~ Jlaboparopuas padora «Onpeaencnne 1 https://m.eds00.ru/OH22PX7CX
IUTOTHOCTH TBEPJIOTO Tea»

18 Pemenne faz[aq no reme "TlnotHocts 1 https://m.eds00.ru/50DYVY G49
BEILECTBA

19 Cuila KaK XxapakTepUCTHKA B3aUMOICHCTBHS 1 https://m.eds0o.ru/NV56FY 1G2
ten. Cuna ynpyroctu. 3akon ['yka
JlabopaTtopHnas padora «3y4ueHue

20 3aBHCHUMOCTH pacTshKeHHs (aedopMarium) 1 https://m.edsoo.ru/PXXW6DHXE
IPY)KHHBI OT TPUIIOKCHHOU CHIIBI»

21 SIBnenne tarorenus. Cuia TsSKECTH 1 https://m.edsoo.ru/OCWJIXFNQE
CBs13b MEX/1y CUJION TSKECTH U MAcCcol Tela.

22 Bec tena. Pemenue 3amay no teme "Cuita 1 https://m.edsoo.ru/8PZHPV1YJ
TsoKecTH"

p3  (Wia TAKECTH Ha JpYIiX IIAHCTAX. 1 https://m.edsoo.ru/IM2DOKYLI
dusznyecKre XapaKTePUCTHKH TTaHET

24 Uzmepenue cui. JJluHamMmomeTp 1 https://m.edsoo0.ru/IT1ZGKCKH

25 Bec Tena. HeBecomocth 1 https://m.edsoo.ru/UA01SQ8RE

26 CHO)KGF 1€ JIBYX CHL, HATIPABJICHIBIX TO OAHOM q https://m.edsoo.ru/L6SNUZVZ8
npsiMOi. PaBHOIEHCTBYOIIAS CHIT

27 f o e SR TIO Tevie Pasrozeiictaylomas https://m.eds00.ru/MKPXDZNX5

o8 TpeHune ckonbXEHUs U TPEHHE OKoA. TpeHune 1 hitps://m.eds00.ru/TALEOSMMH
B MPUPOJIC U TEXHUKE
JlaGopatopHas pabota «3yuenue

29 3aBUCHMOCTH CHJIbI TPEHHS CKOJIBKCHHUS OT 1 https://m.eds0o.ru/TAOP4B30A
CHJIBI IABJIEHHS U XapaKTepa
CONPUKACAOIMXCSI TOBEPXHOCTEN»

gp ~ DeiueHue sajad Ha Onpenerenue 1 https://m.eds00.ru/5Y Y23XXSD
PaBHOJIEHCTBYIOMIEN CHIIBI

31 Pemenue 3agay mo remaM: «Bec Tenay, 1 https://m.eds00.ru/T9V639RZF
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«I"padmueckoe nzodpakenne cuin», «CHIIbI,
«PaBHOIEUCTBYIOIIAS CUIT»

KontponbHas pabora o remam:
«MexaHndeckoe aBHKEeHHEY», «Macca,

32 1 https://m.edsoo.ru/P4AROBWE4D
IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n300pakeHune cuiy, «CHITbD)

33 5}:‘:;;3?;52;’;‘1’5;?‘6H"me’m" " 1 https://m.eds00.ru/25TVM1FDL

34 I[aBJIe}'I.I/Ie rasa. 3aBUCHMOCTb JaBJICHUS Tra3a 1 https://m.eds00.ru/544YMXOWR
oT 00BéMa, TeMIepaTypsl

35 Ilepenata napnenis TEEPIBLIMH TEIAMH, 1 https://m.edsoo.ru/CG5P08NWO
KHUJKOCTSIMH U ra3aMu. 3akoH [lackais

36 f:;ff;f&i’;‘ﬁ?;;gg;we BHISBAHHOC 1 https://m.edsoo.ru/K7T1219UC

g7 Pemenne sanauno reme «/lasienue p 1 https://m.eds00.ru/UHHCSRBEW
KHUJKOCTH U rase. 3akoH [Tackassi»

38 Coo01maronuecs: Cocy/ibl 1 https://m.edsoo.ru/7THDBMDHR2

39 I'uapaBaudecKuii mpece 1 https://m.eds00.ru/67X2LF396

40 ManomeTpsl. [TopriHeBo# KUAKOCTHBINA Hacoc 1 https://m.eds00.ru/5G846G718
AtMmocdepa 3emiu. [IpudnHbI CylIIeCTBOBAHUS

a1 BO3YILITHOW 000104YKH 3eMIIH. 3aBUCUMOCTh 1 https://m.eds00.ru/DROGZPWIM
aTMoc()epHOTO JIaBJIEHHS OT BBICOTHI HaJ
YPOBHEM MOPSI

42 Bec Bo3ayxa. ATMOcdepHOe naBieHne 1 https://m.edsoo.ru/PYRNEDISY

43 Ifgg‘;gz‘e{ﬁﬂaTMoc‘bepHom AaieHus. OmbiT -y https://m.eds00.ru/2183TIPD4

44 ~ 3aBHCHMOCTS aTMOCHEPHOTO MABICHHA OT 1 https://m.eds00.ru/Y WIFWMZIJ
BBICOTBI HaJl YyPOBHEM MOPSI

45 ~ bapowerp-anepomn. ATvochepnoe nasieHue g https://m.edsoo.ru/\WBNXTP7GR
Ha Pa3IHUYHBIX BBICOTaX

46 i;‘fe‘ﬁeefaﬂa‘* o Teme "ATMocheprioe 1 https://m.edso0.ru/YWVWL5TAL

47 JleficTBHE KUIKOCTH ¥ I'a3a Ha IOTPYKEHHOE B 1 httos://m.edsoo.ru/SMGIFRA466
HHX TeJ0. ApXHMeIoBa CHiia

48 JIaGoparopHas padora «OnpeneieHne 1 https://m.edsoo.ru/7U401DLK2

paTopHasd p p
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BBITAJIKUBAIOLIEH CUJIbI, ICHCTBYIONIEH Ha
TEJI0, MIOTPY>KEHHOE B JKUJIKOCTHY

JIabopaTtopHas pabora 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca TeJia B

49 . . 1 https://m.edso00.ru/0OUOBGKKSW
BOJIC OT 00BbEMA OTPYKEHHOU B KHUIKOCTh
YacTH Tena»

50 ITnaBanue Ten https://m.edsoo.ru/UMAESQ10Y
JlaGopaTtopHnas pabora "KoHcTpyupoBanue

51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKH U 1 https://m.edsoo.ru/BGOVBS63P
onpezaesneHue e€ rpy30n0abEMHOCTH"
Pemenue 3amau mo remam: «llmaBanue cyoB.

52 BosnyxorutaBanuey, «JlaBieHue TBEpIbIX TEI, https://m.edsoo.ru/R7VHLAGOQ
JKHIKOCTEN U Ta30B)

53 Mexanudeckas padora https://m.edsoo.ru/1YIR6J7L5

54 MormHOCTh. EqUHHIIBI MOIITHOCTH https://m.edsoo.ru/AUUXIHR1X

55 YPoK-MCcaenoBanme "Pacuér vomoctu, 1 https://m.eds00.ru/GDB065558
pa3BHUBAaEeMO MpHU MOIBEME T10 JIECTHUIIE

56 [Ipocteie Mexanu3msl. Peruar. PaBHoBecue cuil https://m.eds00.ru/8YRUOUGS2
Ha phluare
KonTpombHas pabota no Teme «JlaBnenue

57 TBEP/IBIX TEJI, XHUIKOCTEH U ra3oBy / https://m.edsoo.ru/DWLOWQX0QZ
Bcepoccuiickas npoBepouHasi paboTa
PesepBHblit ypok. PaGoTta ¢ TekcTamu 1o Teme

58 «JlaBneHue TBEPBIX TEI, KHUIKOCTESH U Ta30B)» https://m.edsoo.ru/RFCSYBIF8
/ Beepoccuiickas mpoBepoyHas paboTa
Poryaru B TexHuke, OBITY U IPUPOJIE.

59 JlabopatopHas pabota «MccnenoBanue 0.5 https://m.edsoo.ru/KR7VOIXUT
YCIIOBUH paBHOBECHS pbIYara

60 Petmenne 3anaq 110 Teme « cl0BuA https://m.edsoo.ru/6AXDHFS8N
paBHOBECHSI pbIyara
Koaddurment monesnoro aecTeus

61 mexaHusMma. Jlaboparopnas pabota 0.5 https://m.edsoo.ru/AAYEYZDMW
«M3mepenne KIIJl HaKITOHHON IIIIOCKOCTH

62 iﬁ_{ﬂg{me 3apat no Teme "Padota, MomHOCT®, https://m.edsoo.ru/VESXBQLVS

63 Mexanundeckas sueprusi. Kunetnueckas u https://m.edsoo.ru/3HQE7HOYK
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IMOTCHIUAaJIbHAA DOHCPIUA

64 3aKOH COXpaHEHUs MEXaHHMUCCKOU SHEPTUU 1 https://m.edsoo.ru/46Y 22ZPME
VPOK-IKCIIEPUMEHT 10 TEME
"JKCcrepUMEHTAJIBHOE OIIPEIEIICHNE

65 W3MEHEHUS KHHETUYECKON U MTOTEHIUAIBHOMN 1 1 https://m.edso0.ru/5sSM7E7YTZC
SHEPrHH IPU CKATHIBAHUU TEJA 110 HAKJIOHHOM
IJIOCKOCTH"

66 Kontpomsras padora no Teme «Padora n 1 1 https://m.edsoo.ru/AECZ9T7EC
MOIIIHOCTb. DHEPT U

67 FCBCpBHBII/I ypok. Pabora ¢ "TeKCTaMI/I mo Teme 4 httos://m.edso0.ru/MIJIPGGSA3

MexaHn4eckoe JBUKEHUE
68 '1')63€pBHI)II/I ypok. Pabora ¢ TGK"CTaMI/I mo reme 4 httos://m.edso0.ru/XT2SMNZYM
Pabora. MomHoCTh. DHEprHs

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME = 68 4 12

8 KUIACC
K
Ne TeMa vDOKA KOqueCTBO qacloIB Hara DJIeKTPOHHBbIE HU(PPOBLIE
n/n P Bcero OHTPOJILHBIC  LIpaKTHHCCKHE U3YYeHUS o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

OCHOBHBIE TIOJIO’KEHHS MOJIEKYIISIPHO-

1 KHHETUYECKOW TEOPUH U UX OTBITHBIC 1 03.09.26  https://m.edso0.ru/10BIEJ8GQ
HOATBEPIKACHHSI

2 Macca u pa3mep aTOMOB U MOJIEKYJT 1 07.09.26  https://m.edsoo.ru/OMIN4E3EH

3 Moptestit TBEPLOTO, AIUAKOTO 1 Fa3000pasHoro g 09.09.26  https://m.eds0o.ru/HVW3WMRAS
COCTOSTHHMI BeIeCTBa
OOBsiCHEHHE CBOMCTB TBEPIOTO, KUIKOTO U

4 rasoo0pasnoro COCTOAHIH BEIICCTBA Ha 1 https://m.edso0.ru/DJYTZQHS83
OCHOBE TOJIOKECHUH MOJICKYJISIPHO-
KHHETUYECKOU TEOPUH

5 Kpucrannmuueckue u amopHbIe Tena 1 https://m.edso0.ru/8G73PVM40

6 CMAMHBANNC H KAMILLIAPHOCTS. 1 14/09/26  https://m.eds00.ru/7XZHOXTSK
[ToBepXHOCTHOE HATSHKEHHE

7 TennoBoe pacuipeHue u cxxaTue 1 https://m.edsoo.ru/I3N30OKS8L



https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM
https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L

Temneparypa. CBsa3b TeMOEpaTypbl CO

8 https://m.edsoo.ru/5XSV6F15B
CKOPOCTBIO TEIIJIOBOTO JIBUYKEHHSI YaCTHII

9 BHyTpCHH?IjI sreprusi. CrocoObl K3MEHCHHUS https://m.eds0o.ru/BBVCIOMHE
BHYTPEHHEH SHEPTUH

10 Bupl Temionepeaaun https://m.edsoo.ru/WF4J3070P
VYpok-koHpepennus "[IpakTuueckoe

11 HCITOJIH30BAaHNE TEIJIOBLIX CBOMCTB BEIIECTB U https://m.edsoo.ru/UU910QFZW
MaTepHaJIOB B IEJIIX dHEProcOepekeHus "

12 KomuecTso Temiotst. ¥ nenbHas https://m.edso0.ru/88291DDI1Z
TEIIOEMKOCTh

13 VYpaBHenue termioBoro 6aganca. TemmoooMeHn https://m.eds00.ru/P520UVOIE
U TEIUIOBOE PABHOBECHE
JlabopaTtopnast pabora "HccienoBanue

14 SBJICHHS TEIIOOOMEHA IPH CMEIINBAHUT https://m.edsoo.ru/FR2N6N5GV
XOJIOAHOU U ropsiueit BoAbI"
Pacuer Koau4ecTBa TEIUIOTHI, HEOOXOAMMOTO

15 JUIS HarpeBaHUs Tejla U BBIACIAEMOrO UM IIPH https://m.edsoo.ru/JSMRA1APW
OXJIAXKICHUH

16~ °laboparopna pabora "Onpeneienne https://m.eds00.ru/401T1ZJAH
yICIbHON TEIIOEMKOCTH BEIIECTBA

17 OHeprus TOMmBa. ¥ ACbHAA TII0TA https://m.eds00.ru/683AIXYWS8
CrOpaHus

18 ITnaBieHue U OTBEpACBAHUE KPUCTATUTHUSCKUX https://m.eds0o.ru/JHESALPIF
Telr. Y IeNbHas TEMI0Ta [IaBICHHS

19 Ha60paT9pHaﬂ pabora OHpeHeHeHH,,e https://m.edso00.ru/LCQXVHGHD
yICIBHOMN TEIUTOTHI TUIABJICHHS JIbJa

20 [TapooOpa3oBanue u KoHAeHCaMs. Mcnapenne https://m.edso00.ru/CQG4DQKML
Kurenue. Y nenpHas Temiora

21 napoo0pa3sOBaHMs U KOHACHCALHH. https://m.edsoo.ru/Y7HDIM2GZ
3aBUCHMOCTh TEMITEPATYPHI KHUITEHHS OT
aTMOC(hepHOTO TaBJICHHS
Braxuocts Bo3myxa. Jlabopatophas paborta

22 "OmnpeeneHne OTHOCUTEILHON BIAXKHOCTH https://m.edsoo.ru/7KP37W0J1
BO3IyXa"

93 Perrenve 3a1a4 Ha ONpe/Ie/ICHUE BIAKHOCTH https://m.eds0o.ru/NAXJEXGAL

BO3/yXa
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[TpuHIIUTIBI paOOTHI TETIJIOBBIX ABUTATEIICH.

24 [MapoBas TypOuHa. J/[BUraresib BHyTPEHHETO https://m.edsoo.ru/6BKWSWY G6
CropaHus

25 KIIA remosoro nsurarens. Temossie https://m.edsoo.ru/UJASDRDOH
JIBUTATEIIH U 3aIUTa OKPYXKAOIICH CPE/Ib

26 3aKOH COXpAHEHHS M IPEBPAICHHS YHEPTUH B https://m.eds0o.ru/BIKX6RPOY
TEIJIOBBIX MPOIIECcax
[ToAroToBKa K KOHTPOJIBHO# paboTe Mo TeMe

27 "TerutoBble siBJIeHUs. VI3MeHEHUE arperaTHbIX https://m.edso00.ru/9AQ53CC7C
COCTOSIHM BenrecTna"
KonTtponbHas padora no teme "TeroBsie

28 sBIcHHS. VI3MEHEHNE arperaTHbIX COCTOSHUM https://m.edsoo.ru/0X03133KU
BeniecTa"

29 OnexTpu3anyst Tei1. J[Ba pojia SIEeKTPHUCCKUX httos://m.edso0.ru/9ES5KDOMD
3apsiI0B

30 YPOK-HCCIIC0BAHHE "IIIEKTD Fsatt Ter https://m.edso0.ru/JALQFK67J
WHIYKIMEH U IPU COMPUKOCHOBCHUU

31 B3anmoieiicTBre 3apsHKEHHBIX TEIl. 3aKOH https://m.eds0o.ru/L1JCOZZS9
Kynona
DnekTpryeckoe moie. HanpsnkeHHOCTD

32 ANIEKTPUIECKOTro Touist. [IpuHIumI https://m.edso00.ru/N79CZGZ1J
CYTEPIIO3UIMHU IEKTPUUESCKUX TOJICH

33 HOCHTENN JIICKTPHICCKIX 3api/OE. https://m.eds00.ru/AFOIKADMV
OnemeHTapHblil 3apsia. CTpoeHne aToma

34 IPOBOMIHUKH H MSICKTPUKH. 3AKOH https:/m.eds00.ru/U8JR991PB
COXPaHCHUSI DIIEKTPHUYECKOTO 3apsiia

35 Pemenue 3a71a4 na NPUMEHEHHE CBOHCTS https://m.eds00.ru/SXWWOSWJ5
ANEKTPUYECKUX 3aPsIIOB
DNEeKTPHUUYECKHUiT TOK, YCIOBHS €T0

36 cyliecTBOBaHMs. VICTOUHUKH 3IIEKTPUIECKOTO https://m.edsoo.ru/ISIMP3J3M
TOKa

37 JlelicTBUS 2IEKTPUIECKOTO TOKa https://m.edso00.ru/Q8WUTCKVT
VYpoxk-uccnenoanue "Jlenicteue

38 JIEKTPUUECKOTO MOJIS Ha IPOBOJHUKH U https://m.edsoo.ru/ZHMKZM4JU
JUAIIEKTPUKH"

39 DJIeKTpUUECKU TOK B MeTaJIaX, )KUIKOCTAX U https://m.edso0.ru/E4ACOOQYPF
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rasax

40

SHGKTPI/I‘ICCKaﬂ LIeNb U €€ COCTaBHBIEC YaCTH

https://m.edsoo.ru/ROW7KUDDO

41

42

43

44

Cwita Toka. JlabopaTopHas pabora
"N3MepeHue U peryiupoBaHue CUibl TOKa"

DnexTpuueckoe HanpskeHue. BoiabTmerp.
JlaGopaTtopHas padorta "U3mepenue u
peryiupoBaHue HalpsHKeHus"

COHpOTI/IBJ'ICHI/IC IIpOBOAHHKA. Vz[eanoe
COIIPOTUBJICHUEC BCIICCTBA

JlaboparopHas paboTa "3aBHCHMOCTh
AIEKTPUYECKOTO COMTPOTUBIICHHSI POBOTHUKA
OT €ro JJIMHBI, TIOMIA/IN TIOTIEPEIHOTO
ceyeHus u marepuaia”

0.5

0.5

https://m.edsoo.ru/9LHH7UNJI

https://m.edsoo.ru/X7P0JOFGH

https://m.edsoo0.ru/ESUO5PC4G

https://m.edso0.ru/4JDASGZNX

45

46

3aBUCUMOCTb CUJIBI TOKA OT HaNpsHKEHUS.
3akon OMa aJis yyacTKa Lenu

JlabopaTtopnast pabora "HccienoBanue
3aBUCHUMOCTH CHJIbI TOKa, HAYILETO Yepes
pe3UcTop, OT CONPOTUBIIEHUS PE3UCTOPA U
HalnpspKeHUs Ha pe3uctope”

https://m.edsoo.ru/VEZPE70Q80Q

https://m.edso00.ru/X5THIN3RM

47

48

49

50

[TocnenoBarenbHOE M NapaIEIbHOE
COEIMHEHUS IPOBOIHUKOB

JlaGopartopHas pabota "IIpoBepka npaBuia
CJI0’KEHHsI HANIPSKEHUN NTpU
NIOCJIEI0BATEIBHOM COEIMHEHUH JIBYX
pe3ucTopos"

JlaboparopHas padota "IIpoBepka npasuina
JUISL CUJIBI TOKA TP NapajuIeIbHOM
COEIMHEHUU PE3UCTOPOB"

Pemenue 3a1ay Ha npumeHeHue 3akoHa Oma
JUIsl pa3JIM4YHOTO COEMHEHMSI IPOBOJHUKOB

https://m.edso00.ru/HJ9903493

https://m.edso00.ru/VO3VYPOTS8

https://m.edsoo.ru/DPAXG8PZJ

https://m.edsoo.ru/19ZEFKZZ4

51

52

PaGoTta 1 MOIITHOCTB ANEKTPUIECKOTO TOKA.
3akoH J[xoyns-Jlenma

JlabopaTtopHas pabota "Onpenenenue padoTh
Y MOIITHOCTH AJIEKTPUYECKOTO TOKA"

https://m.edsoo.ru/40AIXYN3H

https://m.edsoo.ru/\VR92V8JHA

53

DNeKTpUYecKUe e 1 MoTpeouTenu
JJIEKTpHUECcKOi sHepruu B ObiTy. KopoTkoe

https://m.edsoo.ru/1L3KZ2XLM
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3aMbIKaHUEC

54

ITocTossHHBIC MarHUThI, KX B3aNMOJICHCTBHE

https://m.edsoo.ru/KL1ZHIKQF

55

56

VYpok-uccnenopanue "N3yuenue noneit
MMOCTOSSHHBIX MarHUTOB"

MaruaurtHoe 1mojiae. MarauTHoe nosie 3eMIId |
ero 3HaUYCHME JIJIs ’KU3HU Ha 3eMiie

https://m.edso0.ru/1GL7RJOOR

https://m.edso0.ru/R3XXJCRVK

57

[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME
"DneKTpuUecKue 3apsabl. 3apsKCHHbBIC Tella U
X B3aumoacucTBus. IlocTosSHHBIN
AIIEKTPUYECKUM TOK"

https://m.edsoo0.ru/RTA1IB1C5

58

KontponbHas paboTa o teme
"DnekTpuuecKue 3apsabl. 3apsHKEHHBIE Tella U
UX B3auMonercTBus. I10CTOSIHHBIH
anekTpudeckuii Tok" / Beepoccuiickas
poBepoYHas paboTa

https://m.edso0.ru/ZISSW4Z7W

59

PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme
"TIOCTOSIHHBIN AIIEKTpHYECKHU TOK" /
Bceepoccuiickas npoBepouHasi paboTa

https://m.edsoo.ru/EQRLKPT1U

60

OnbIT OpcTeaa. MarHutHoe nose
AJIEKTPUYECKOTO TOKa MarHuTHoe 1osie
KAaTYUIKA C TOKOM

https://m.edsoo.ru/PC1DMV41D

61

[IpumeHeHne HMeKTPOMArHuTOB B TEXHUKE.
JlabGopaTtopHas pabota "M3yueHue nercTBus
MarHUTHOTO TOJIsl Ha TPOBOJAHHK C TOKOM"

0.5

https://m.edsoo0.ru/KG8XDIUWD

62

63

DNeKTpOABUTaTENh OCTOSIHHOTO TOKA.
Hcnosb30BaHue dIeKTpoIBUTaTeNel B
TEXHUUYECKUX YCTPONCTBAX U Ha TPAHCIOPTE.
JlaGopatopHas pabota "KoHcTpynpoBaHue u
n3ydeHue paboThl AJEKTPOABUTATENS"

OmnbrTel @apanest. 3aKOH 3JEKTPOMarHUTHON
uHaykuuu. [Ipasuno Jlenna

https://m.edsoo0.ru/7VYQQODMFN

https://m.edsoo.ru/YSDW34FV0

64

Onekrporerepatop. CriocoOb! MOTyYeHUS
AIEKTPUYECKOHN SHEPTUHU. DIIEKTPOCTAHIINN Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH

https://m.edsoo0.ru/LM1C70D7A

65

[ToarotoBka Kk KOHTPOJIBHOU paboTE MO TEMe
"DIeKTpUUECKNE ¥ MAaTHUTHBIC SIBIICHUS "

https://m.edsoo.ru/GFS9PNC8B
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KoHnTtponbHas pabota 1o teme

66 " " 1 1 https://m.edsoo.ru/APBXXTADS
DJIeKTpUYECKUE U MaTHUTHBIC SIBJICHUS
67 'I"e3epBHbm YPOK. Pa?OTa C TEKCTAMH 10 Teme 4 https://m.eds0o.ru/4B8GKYOLX
TennoBble ABIECHUS
68 'li’eBepBHI)II/I YPOK. Pa6c')'Ta C TEKCTAaMH 10 TeMe 4 https://m.edsoo.ru/IBHXLLTXX
MarHuTHbIE SIBICHUS
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME = 68 4 14.5
9 KJIACC
K
Ne Tema vDoOKa OﬂnquTBquaCOB i Mara DJIeKTpOHHbIe Hu(poBbIE
n/n yp Bcero OHTPOJILHBIC  HIpaKTHHCCKHE U3ydYeHHsl 00pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
1 Mexammeexoe apmerte. Matepuazenas 1 03.09.26 https://m.eds00.ru/UP3IB8YCD
2 Cucrema oTcuera. OTHOCHTELHOCTS 1 09.09.26  https://m.edsoo.ru/UWFLOQ33T
MEXaHUYECKOTO JIBHKCHUS
3 PaBHOMEpHOE MPSIMOJTMHEHHOE IBHIKCHHE 1 11.09.26  https://m.edsoo.ru/E65RWOZKO
4 HeparHoMepHoe MPAMOIMHEIROE ABIKCHIE. 14/09/26  https://m.edso0.ru/L043PYTGB
CpenHsis 1 MTHOBEHHAsI CKOPOCTh
5 [psimonuHEeHOE paBHOYCKOPEHHOE JBH)KEHUE. 1 https://m.edso0.ru/8KUYWCHBO
YckopeHue
CKOpOCTh MPSIMOJIMHEHHOTO
6 paBHOYCKOpEHHOTO ABMKeHus. [ paduk 1 https://m.edsoo.ru/HXCDF3ZC8
CKOPOCTH
JlaGopatopHas pabota "OnpezneneHue
7 YCKOPEHHs TeJia MPH PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/1IKKINJFO8
JIBU)KEHUU 110 HAKJIOHHOW TIOCKOCTH"
8 CBobOonHoe nagenue tei. OneiTel [anunes 1 https://m.edsoo.ru/NMQA4GGEQ
PaBHOMEpHOE IBUKEHUE 10 OKPYKHOCTH.
9 [Tepuon u yactora oOpamieHus. JInneinas u 1 https://m.edsoo.ru/PVRBIDTTH
yIJIOBasi CKOPOCTH
10 I{eHTpOCTpEMUTENIEHOE YCKOPEHUE 1 https://m.edsoo.ru/O5LFGWFZY
11 [Tepssiii 3axoH HetoToHa. BekTop cuitbl 1 https://m.edso00.ru/TADTURL3K
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Bropoii 3akon Hetotona. PaBHoaelicTByomas

12 P 1 https://m.edso00.ru/5A28NGVEV

13 Tperwuii 3akon HerotoHa. Cyrneprno3uiius Cui 1 https://m.edsoo.ru/XPFYG64RM

14 Pernienue 3a1a4 Ha MPUMCHEHHE 3aKOHOB 1 hitps://m.edso0.rW/GEM2S4HK
Hprotona

15 Cuita yrnpyrocta. 3akoH ['yka 1 https://m.edsoo.ru/BHBXXRIJQ

16 Pemenue 3amay mo Teme «Cuma ynpyroctu 1 https://m.edsoo.ru/HML1AMN12

17 ~ JlaGopatopuai padota «Onpeaenennue 1 https://m.eds00.ru/T4APAJAFV1
MKECTKOCTH MPYKUHBI»

18 Cuia TpeHus 1 https://m.edsoo.ru/B4AWPRAS8I7

19 Pemenue 3amau no teme «Cuiia TpEHUD 1 https://m.edsoo.ru/PJDH2DCI9T

20 Jlaboparopnas padora OnpeﬂeneHH"e 1 https://m.edsoo.ru/C56RD8K X8
KOX(UITUEHTA TPSHUS CKOJBKCHHUS

21 Perenue 3am1au mo Teme 3aKOI-'I'BI HeroToHa. 1 hitps://m.eds00.ru/NVT3T38KBU
Cwita ynpyroctu. Cuia TpeHus

gp ~ Cwna TKCCTH U 33KOH BCEMHPHOTO 1 https:/m.eds00.ru/MEETXGF6Q
TATOTEHHsL. Y CKOpEHHE CBOOOIHOTO MaCHUS
Ypok-koHpepeHius "J[BHKeHHE TET BOKPYT

23 rpaBUTAIIMOHHOTO TIeHTpa (CoHeuHast 1 https://m.edso00.ru/BLGGQ9259
cuctema). ['amaktuku"

24 Pemenue sanad no reme CHH,?' ToKecTH 1 1 https://m.edso0.ru/V02GV8YAT
3aKOH BCEMHUPHOTO TSTOTCHUS

o5 IepBast kocMuueckasi ckopocThb. HeBecomocTh 1 hitps://m.eds00.ru/563XRGEED
U Meperpy3Ku
PaBHOBecHe MaTepUaIbHOR TOUKH.

g6 ~ Abcomorro TaEproe Teno. Pasionecie 1 https://m.eds00.ru/AONEMB459
TBEPIOTO TeJa C 3aKPETUIEHHOU OChIO
BpaieHusi. MomeHT cuiibl. LIeHTp TshkecTn
PaBHOBecHe MaTepUaIbHON TOUKH.

g7 Abcomortio TaEproe Teno. Pasiionecie 1 https://m.eds00.ru/GAMQWASLS
TBEPIOTO Tella C 3aKPETUIEHHOU OChIO
BpaieHusi. MoMeHT cuiibl. LIeHTp TspkecTn

28 Pemenne sanau ,}IO Teme "MOMEHT CuIBL 1 https://m.eds00.ru/0QJSN205C
LlenTp TsxecTn

29 [TonroroBka K KOHTPOJILHOW paboTe 1O TeMe 1 https://m.eds00.ru/8D7SUVX5J
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"MexaHndeckoe aBrKeHue. B3anmMoaeiicTeue

"

TCJI

KonTtponsHast pabora o Teme "MexaHuueckoe

30 . " https://m.eds00.ru/J1BOUJ2Y G
IBWKeHue. B3anmoneicTue Tei
Nmnynbce Tena. Umnynbe cuiibl. 3aK0H

31 COXPaHECHUS UMITYJIbCA. YTIPYroe U HEYNPyroe https://m.edsoo.ru/7PI5SBWQD2
B3auUMOJICUCTBUE

30 Pemrenune ::az[aq 1o TeMe "3aKOH COXpaHEHHSI https://m.edso0.ruw/LOOBEHSFI
UMITYJIbCa

33 YpOK-KOH(bepeHumI" PeakTuBHOE IBHKEHHE B hitps://m.edso0.ru/3UH32HA4RL
IPUPOJIC U TEXHUKE

34 Mexanudeckas paboTa U MOITHOCTb https://m.edsoo.ru/FCOHVOY XP

35 Pabota cuibl TSKECTH, CHIIBI YIIPYTOCTH U https://m.edso0.ru/Y 4H20MDHI
CHUIBI TPEHUS
JlaboparopHas pabota «Onpenenenue paboTh

36 CHJTBI TPEHUS TP PABHOMEPHOM JIBHYKCHUHU https://m.edsoo.ru/609HFE1P8
TeJIa TI0 TOPU3OHTAIBHOMN MMOBEPXHOCTH

37 CBsi3b 9Hepruu U padboThl. [loTeHIIMaNbHasS hitps://m.edsoo.ru/ZIFB7L5EF
SHEPTHsI

gg ~ Kumerimieckas SHepritd. Teopema o https://m.eds00.ru/WKXL7NXVR
KHHETUYECKON SHEPTHU

39 3aKOH COXpaHEHHUs SHEPTUU B MEXaHUKE https://m.edsoo.ru/FMM2S69EB

40 Jlabopatopuas pabora «M3yuenne saxona https://m.edsoo.ru/0TVK8KJIXB
COXpaHEHUsI YHEPTUI»

41 KoxebarensHoe apmkenme 1 ero https://m.edsoo.ru/SEQ3BHBZ3
XapaKTePUCTHKH

4p ~ Saryxaiomme xonebanus. Boyienne https://m.eds00.ru/I3ZKD2M12
konebanus. PesoHanc

43 MareMaTHueCKuil ¥ PY>KUHHBIA MasiTHUKU https://m.edsoo.ru/O71PZDM11
VYpok-uccnenoBanue «3aBUCUMOCTb MEPHOJIA

44 KOJIEOAHUH OT JKECTKOCTH MPYKHUHBI U MacChl https://m.edsoo.ru/BACAG6R4AKS
rpy3a»

45 !IPCBDAIICHHE SHEPIHH NPH MEXAHHYECKHX https://m.edso0.ru/RPN7BU655
KOJIe0aHUSIX

46 JlaGopatopHas pabota «OnpenesaeHne 4acTOThl https://m.edsoo.ru/FV1Y2NUGC
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U Tiepro/ia KoieOaHuil Mpy>KUHHOTO
MasiTHUKa»

JlabopatopHnas pabdora «IIpoBepka

47 HE3aBUCHMOCTH IIEpHO/Ia KoJcOaHuii rpysa, 1 https://m.edsoo.ru/6YGEHWSDT
MOJIBEIIICHHOT0 K HUTH, OT MacChl TPy3a»
Mexanunueckue BoJiHbl. CBOMCTBA

48 MEXaHHUYECKUX BOJIH. [IpooabHbIE 1 1 https://m.edsoo.ru/QHBQ3U5XV
HOTIEPEYHBIC BOJIHBI

49 ~ YPoKKonGepenui "Mexauiieckie BotHb By https://m.eds00.ru/6PNOHXSJIA
TBEPAOM Tene. CelicMUYecKre BOJTHBI

50 3Byk. PacmipocTpanenue u oTpakeHue 3ByKa 1 https://m.edsoo0.ru/NTZLRXDB5

51 Ypok-uccnenopanne "Habmonenne . 1 https://m.edso0.ru/SRPRGGZVS8
3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI

52 L powxocts 3BYIa H BLICOTA TOHA. 1 https://m.eds00.ru/AOY3HSN3G
AKYCTHYECKHI pe30HaHC

53 ~ YPOK-KOHGpeHuns "YibIpassyK i 1 https://m.eds00.ru/AU3Z0S07U
uH(pa3ByK B MPUPOJIC U TEXHUKE
IToaroroBka K KOHTPOJILHOM paboTe 1Mo TeMe

54 "3aKOHBI COXpaHEHUsI. MeXaHUYEeCKHE 1 https://m.edsoo.ru/7YAJAV5TM
Kosie0aHusl U BOJHBI"
KontponbHas padoTa mo Teme "3akoHbI

55 coxpaHeHus. MexaHuuecKue KojaeOaHus U 1 https://m.edsoo.ru/ZVD7Z44VH
BOJIHBI"

56 DJIEKTPOMAarHUTHOE T0JIe. DJICKTPOMAarHUTHBIC 1 https://m.edso0.ru/KAKC7HSCG
BOJTHBI

57 CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH 1
Ypok-konpepentus "[lkana

58 9JIEKTPOMArHUTHBIX BOJIH. Mcrons30BaHme 1 https://m.edsoo.ru/7E1J2VY03
9JIEKTPOMATHUTHBIX BOJIH JIJISI COTOBO# CBSI3H"
Ypok-uccnenosanue "M3ydueHue cBONCTB

59 AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO 1 https://m.edsoo.ru/SHN7BSEB4
MOOWIBHOTO TenedoHa"

60 Perrenue 3ama4 Ha OmpeIeIIeHHe YaCTOTEI H 1 https://m.eds00.ru/WIGCOBOSN
JUTMHBI DJIEKTPOMArHUTHOM BOJTHBI

61 DJekTpoMarHuTHas npupoja ceera. CKopocTh 1 hitps://m.eds0o.ru/ZFGOBMGEX

cBeta. BosiHOBBIE CBOMCTBA CBETA
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62

Ncrounuku ceeta. [IpsiMonuneiitHoe
pacrpoctpanenue cBera. 3atmenus CoJiHLA U
Jlynb1

https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpakeHHs cBeTa. 3epkaia. Pemenue
3a/1a4 Ha TPUMEHEHHUE 3aKOHA OTPAKCHUS
cBeTa

https://m.edsoo.ru/QONUKCDOB

64

65

[Ipenomienue cBeTa. 3aKOH MPEIIOMIICHUS
cBeTa
[TonHoe BHyTpEHHEE OTPAKEHUE CBETA.

Hcronp30BaHne MOJIHOTO BHYTPCHHCTO
OTpaXCHUSA B OIITHYCCKUX CBETOBOJAAX

https://m.edsoo.ru/NF1PZFEV3

https://m.edsoo.ru/FZ7HV6E2W

66

67

68
69

70

71

72
73

JlaboparopHas padoTta "VcciienoBanue
3aBUCHMOCTH YTJIa IPEIIOMIICHHUS CBETOBOTO
Jy4a OT yIJia aJIcHUs] Ha TPaHMIle "BO3/IyX-
crekio""

Ypok-koH(pepenus "Vcnoib30BaHNE TTOTHOTO
BHYTPEHHETO OTPa’KEHUsI: CBETOBO/IBI,
ONTUKOBOJIOKOHHAS CBSI3B"

JInn3el. OnTuyeckas cuia JMH3bI
[TocTpoenue n300pakeHu B IMH3aX
JlabopaTtopHast pabora "Onpenenenue
(OKYCHOT'O pacCTOSTHUS U OTITUYECKOM CHITBI
cobuparomei TuH3b1"

Ypok-koHpepenus "OnTudyeckue THH30BbIE
npuOopsr"

I'na3 kak ontuyeckas cucrema. 3peHue
VYpoxk-konpepennus "Jledextsl 3penus. Kax
COXPaHMTH 3peHue"

https://m.edso00.ru/R8001T10S

https://m.edso0.ru/0L9F63ZRU

https://m.edsoo0.ru/Z\VV702L97F

https://m.edsoo.ru/MWU2YHLIN

https://m.edso0.ru/3XTVNZNJJ

https://m.edsoo.ru/KKVRKOP3D

https://m.edsoo.ru/KP1ACI9PW

https://m.edsoo.ru/ZKWLQ3CHI

74

Paznoxenue 6enoro cBera B ciekTp. OMBITHI
Herotona. CnoxeHnue criekTpajibHbIX [[BETOB.
Hucniepcus ceera

https://m.edsoo.ru/ZPRFN4D5V

75

76

JlaGopatopHas pabota "OnbITH IO
Pa3oKEeHUI0 OEsIoro CBeTa B CHEKTP U
BOCIIPHSTHIO [[BETA IPEIMETOB MPH UX
HaOJII0/IEHUU Yepe3 1IBETOBbIE GUILTPHI"

Ypok-npakTukyM "BoiIHOBBIE CBOMCTBA CBETA!

https://m.edsoo.ru/E5I8L6TCH
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JTUcTiepcust, MHTepepeHIus U nudpaxius”

OmnbiTel Pesepdopna u mraneTapHasi MOJIETb

77 1 https://m.edso00.ru/P922QVFIV
aroma

78 [Tocrynatet Bopa. Mozens atoma bopa 1 https://m.edsoo.ru/OBJPHEO0G2

79 Hcnyckanue u TIOTJIOLICHHE CBETA ATOMOM. 1 https://m.eds00.ru/MOLRTHPCO
KBautbl. JInHeivyaTbie CIEKTPhI

80 YPOK'HpaKTfIKyM Habmozerne cniektpos 1 https://m.edsoo.ru/7TNCLNW296
UCITYCKAHMSI

81 PagnoakTUBHOCTB U €€ BUIIBI 1 https://m.edsoo.ru/22H32JWLM

82 Crpoenre atoMHOro siapa. Hykimonnas mogens 1 https://m.edsoo.ru/IRVFSKOFK

83 PaguroakTuBHBIE MpeBpalieHus. M30Tormbl 1 https://m.edsoo0.ru/RA796 TPSP

84 Pemenue 3azLa:1 o TeMe: "PanroakTuBHbIE 1 hitps://m.eds00.ru/WX2HOP2S6
peBpalCHHsI

85 Iepuox moaypacmaja 1 https://m.edsoo.ru/WZDJCOES87

g  Pox-Komepemmua "Paqmoakusubie 1 https://m.eds00.ru/X1J4002C4
U3JIYYCHUS B IIPUPOJIC, MEIUIIMHE, TEXHUKE

87 FLICPHEIE PEAKIIMH. 3AKOHbI COXPAHEHHS 1 https://m.edso0.ru/YOQ2XMKOQOO0
3apsAI0BOrO U MacCOBOI'O YHCEIT

88 DHeprus CBsI3M aTOMHBIX siiep. CBsi3b MAacChl U 1 hitps://m.eds0o.ru/NSTEUFIO3
SHEPTUH

89 Pemenwue 3amxau o Teme "Snepubie peakyun” 1 https://m.edso0.ru/0D4KHLOQ4T

90 Peaknuu cuHTe3a n )Je"neHHﬂ snaep. Uctounnku 1 htps://m.eds00.ru/RMBEOBND7?
sHeprun CoJiHIA U 3BE3]T
VYpok-koHpepenmus "AnepHas sHepreTuka.

91 JIeliCTBHS palMOAKTUBHBIX U3ITY4YCHUN Ha 1 https://m.edso00.ru/QTNWFW90Q
JKUBbIE OpraHU3MbI"
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME

92 DVICKTPOMATHHUTHOE HOJIE. 1 https://m.eds00.ru/TBOXBITUO
DJIEKTPOMAarHuTHbIE BOJIHBI. KBaHTOBBIE
SIBJICHUA"
KonrposnbHast pabota mo Teme

93 | DVICKIPOMArHHTHOE HOJE, 1 https://m.eds00.ru/5UTJAFD6U
DJeKTpOMarHuTHBIC BOJHBI. KBaHTOBBIE
sBJiIeHUS"

94 [ToBTOpenue, 0600mIeHKE. JTabopaTopHbIe 1 https://m.edso0.ru/2GFCLJOJJ
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pabotsl o Kypcy "B3aumoneiicteue ten"

[ToBTOpenue, 0600eHNE. Pemenune

95 pacUYETHBIX U KQUECTBCHHBIX 3a/1a4 110 TeMe 1 https://m.edsoo.ru/MMJNLZOSQ
"TerutoBble npouecch”
[ToBTOpenue, 0600eHNE. Permenue

96 pacUYETHBIX U KQUECTBCHHBIX 3a/1a4 110 TeME 1 https://m.edsoo.ru/H7HKU30G3
"KIIJI TermoBsIX aBurarencii”
[ToBTOpenue, 0600IeHNE. Permenue

97 pacYeTHBIX U Ka4eCTBEHHBIX 3a]1a4 110 TEME 1 https://m.edsoo.ru/XP2HRNAY4
"KII/[ snexrpoycTaHOBOK"

gg  llosropemue, obodmenne. Jlaboparopinie 1 1 https://m.eds00.ru/FK30FNRHX
paboTsl 1o Kypcy "CBeToBbIC SIBICHUS

99 HOBTOpe'I:II/Ie, 00001ienue. Padora ¢ TCKCTa;%\/II/I 1 https://m.eds00.ru/91XS3CXDT
1o TeMe "3aKOHBI COXPAHCHUS B MEXaHHUKE

100 HOBTope?He, 006o0mmeHue. Paq?Ta C TEKCTaMHU 1 https://m.eds00.ru/L3Y KVIINT
no TeMe "Konebanus 1 BOJIHBI

101 HOBTOpe,I,{ e, obodmennue, Pa,,60Ta ¢ TeRCTaMH https://m.eds00.ru/LG3271SQ6
1o Teme "CBETOBBIC SABJICHUS

102 HOBTope?He, 0000menue. Padora ¢ TGKSTaMI/I 1 https://m.eds00.ru/W7IE16NUS
no TeMe "KBaHTOBas u simepHas dpusnka
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ITPOBEPAEMBIE HNPEIMETHBIE PE3YJIBTATBI OCBOEHMUA OCHOBHOM
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUMAA

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1
1.2

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI OCBOEHUS OCHOBHOI 00pa3oBaTe/ibLHOI
NMPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

HCII0JIb30BATh U3YUYCHHBIC ITOHATUSA

pas3iiniaThb ABJICHUA 110 OMMUCAHUIO UX XAPAKTCPHBIX CBOICTB U Ha OCHOBE OIIBITOB,
ACMOHCTPHUPYIOIIUX TaHHOC (bHSH‘lCCKOC SIBJICHUC

1.3

1.4

1.5

1.6

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PHU3UUECKUX SIBICHUN B OKPYXKAIOIIEM MHpE, B
TOM 4Hcie Gpu3nuecKue ABJICHHUs B IPUPOJE, IPU 3TOM [IEPEBOANUTH MPAKTUUECKYIO 3a/1auy
B y4eOHYI0, BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKK) (PU3HUECKUX SBICHUIN

OIHMCHIBATh U3yUYEHHBIC CBOMCTBA Te U (PU3NUECKHE SIBICHUS, UCIIONB3Yys (pU3NUecKue
BEJIMYUHBI, IPU OMUCAHUY MPABUIBHO TPAKTOBATH (PU3MUECKUN CMBICI HCTIOIb3YEMbIX
BEJIMYHH, UX 0003HAYCHUSI U SAUHUIIBI (QPU3UICCKUX BEIIMIMH, HAXOIUTHh POPMYIIHI,
CBSI3BIBAIOIIUE NaHHYIO (U3UUYECKYIO BEJIMYUHY C APYTUMHU BEJIMUYUHAMU, CTPOUTD
rpaduKu H3y4SCHHBIX 3aBUCUMOCTEH (DU3HUSCKUX BEITUIHH

XapaKTCPU30BaTh CBOMCTBaA TCII, (1)I/I3I/II-IGCKI/IG SIBJICHUSA U MTPOLCCChI, UCITOJIb3YA
HU3YUCHHBIC 3aKOHBI, ITIPHU 5TOM J1aBaThb CJIOBECHYIO (I)OpMYJ'II/IpOBKy 3aK0OHAa U 3aIIMChIBaTh
€ro MaTCMAaTHU4YCCKOC BBIPAKCHUC

OOBSICHATH (PM3UYECKHUE SIBIICHUS, TPOIECCHI U CBOWCTBA TEJI, B TOM YHUCIIE M B KOHTEKCTE
CUTyallUi IPaKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BbIABISTH NPUUMHHO-CIIE/ICTBEHHbIE
CBSI3M, CTPOUTH OOBbsICHEHHE U3 | — 2 JTOrMYECKUX I1aroB ¢ ONopol Ha 1 — 2 U3yuyeHHBIX
CBOMCTBA (PU3MUECKUX SABICHUH, PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemats pacu€THble 3a7auu B 1 — 2 neiicTBUS, UCTIONB3Ys 3aKOHBI i (POPMYJIBL,
CBSI3BIBAIONME (PU3NYCCKUE BEIIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 3aa4H 3alMChIBATh
KpaTKO€ YCJIOBHUE, MOJCTABIATh (PU3NUECKHE BETUYUHBI B (DOPMYIIBI U TPOBOJHUTH
pacy€Thl, HAXOIUTh CIIPABOYHbBIC JaHHBIC, HEOOXOIUMBIE JIJISl PEIICHUs 3a1a4, OIICHUBATh
PEATUCTUYHOCTh MOTYyYeHHON (PU3UUECKOM BETUYHHBI

1.8

pacrno3HaBaTh Npo0JIeMbl, KOTOPbIE MOYXKHO PEIINUThH IPU MOMOIIH (PU3NYECKUX METOJIOB, B
OIMCaHWU UCCIIEI0OBaHMS BBIIENATh IPOBEPSIEMOE MPEANOI0KeHNe (TUIIOTE3Y), Pa3IndaTh
Y UHTEPIIPETUPOBATh MTOJIYUEHHBIN pe3ylbTaT, HAXOIUTh OIIMOKH B XOJI€ OIbITA, €NaTh
BBIBOJIBI 10 €TI0 PE3YJILTATAM

1.9

MIPOBOAMTH OMBITHI 110 HAOTIOACHHUIO PU3NYECKUX SABICHUIN WU GU3NIECKUX CBONCTB Tell:
(hopmynupoBaTh MPOBEPAEMbIE TTPEANOIOKEHHS, COOUPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyIOBaHUs, 3aMTUCBHIBATH X0/ OMBITa U (HOPMYIUPOBATH BHIBOJIBI

1.10

BBINOJIHATH MPSAMbIE U3MEPEHHSI C UCTIOJIb30BAaHUEM aHAJIOTOBBIX U IIM(PPOBBIX MPUOOPOB,
3aMnychIBaTh MOKa3aHUs MPUOOPOB € yUETOM 3aJJaHHOM aOCOIIOTHOM MOTPENTHOCTH
U3MEPEHUI

1.11

MIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OHOM (PU3MUECKON BETMYMHBI OT JPYToi ¢
MCIOJIb30BaHNEM IPSIMBIX U3MEPEHUH, Y4aCTBOBATh B IUIAHUPOBAHUM YU€OHOTO
HCCIIEI0BaHMsI, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHHUS, CIEAYs PEITI0KEHHOMY
I1aHy, PUKCUPOBATH PE3yIbTaThl HOTYYEHHOU 3aBUCUMOCTH (PM3NYECKUX BEJTMYMH B BUJIE
MPEJUIOKEHHBIX TAOJIUIl U TPaQUKOB, AeTaTh BEIBOBI 10 PE3yJbTaTaM HCCIEI0BaHMS

1.12

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITUUUH, CIeTys MPeUI0KeHHON
MHCTPYKLHUU: TP BBIOJHEHUHN U3MEPEHUN cOOMpaTh SKCIIEPUMEHTANIbHYIO YCTAaHOBKY U
BBIYUCIIATh 3HAYEHUE UCKOMOU BEIMYHMHBI

1.13

co0JII0AaTh MpaBuiia TEXHUKH 0€30I1aCHOCTHU IpU padoTe ¢ 1abopaTOPHBIM
o0opynoBaHUEM

1.14

yKa3bIBaTh MPUHIMIIBI JEHCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOUCTB, XapaKTEpHU30BaTh
MIPUHLIMIIBI 1EWCTBUS U3YUYEHHBIX TPUOOPOB M TEXHUUECKHUX YCTPONUCTB C MOMOILBIO UX
OIMCaHMsI, UCTIONIb3Ys 3HAHUS O CBOMCTBAX (pU3MUYECKUX SIBICHUI U HEOOXOIUMbIE




(u3nyecKre 3aKOHbI U 3aKOHOMEPHOCTH

1.15

MPUBOIUTH IPUMEPHI (HAXOAUTH HHPOPMAIIHIO O PUMEPax ) MPaKTHIECKOTO
HUCITOJIBb30BaHUA (I)I/I?)I/I‘-ICCKI/IX 3HAHUHU B HOBCGHHCBHOfI KU3HU OJIA OGGCHG‘-IGHI/ISI
0€30IacHOCTH MPU 00paIeHNuH ¢ TPHOOpPaMHU U TEXHUYECKUMHU YCTPOMCTBAMU,
COXPAHEHUS 3/I0POBbS U COOJIIOICHUSI HOPM IKOJIOTUYECKOTO IMMOBEJCHUS B OKPY KaIOIIEH
cpene

1.16

1.17

1.18

1.19

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1
1.2

1.3

1.4

1.5

1.6

OCYILIECTBISATH OTOOP UCTOYHUKOB MH(OpPMAILIMK B ceTH VIHTEpHET B COOTBETCTBUU C
3aJJaHHBIM [TOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOLIMXCS 3HAHUM U TyTEM CPaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIICISATh HH(DOPMALINIO, KOTOpas SBISETCS IPOTUBOPEUUBON
WM MOXET OBITh HEJIOCTOBEPHOM

MCIOJIb30BaTh IIPU BHIIOJHEHUH YY€OHBIX 3aJaHH HAyYHONOMYISPHYIO JTUTEPATyPy
($U3NIECKOTO CoIepKaHus, CIPAaBOYHBIC MaTepPHaJIbl, peCcypchl ceTi MHTepHeT, BIaieTh
npuéMaMy KOHCIIEKTHPOBAHUSA TEKCTa, peoOpa3zoBaHus HHPOPMAIMK U3 OJHOM 3HAKOBOU
CUCTEMBI B IPYTYIO

co3/laBaTh COOCTBEHHBIE KPATKUE MMChbMEHHBIE U YCTHBIE COOOIEHHS Ha OCHOBE 2 — 3
MCTOYHHUKOB MHPOPMALUK (PU3MUECKOTO COAEPKAHUSA, B TOM UUCIIE ITYOJIMYHO JeaTh
KpaTKHe COOOILEHUs O pe3yIbTaTaxX IPOEKTOB WIN yUeOHBIX HCCIEA0BaHUMN, IPU STOM
IPaMOTHO MCHOJIb30BaTh U3yUECHHBIH NOHATUIHBIN annapaT Kypca GU3UKU, COPOBOXKIATh
BBICTYIUICHHE IIPE3CHTALIUEN

IIPY BBIIIOJIHEHUH YUEOHBIX IPOEKTOB U MCCIIEA0BaHUN pACIIPENEATh 005S3aHHOCTH B
IpyIIIe B COOTBETCTBUU C IIOCTABJICHHBIMHU 3a1a4aMH, CIICAUTH 3a BBIITOJIHEHUEM IUIaHA
NEeWCTBUH, aJIeKBaTHO OLIEHUBATH COOCTBEHHBIN BKJIA/l B IEATEILHOCTD TPYIIIIH,
BBICTPAauBaTh KOMMYHUKAaTHBHOE B3aUMOJACHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIINUX

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATBI OCBOCHHUS OCHOBHOM 00pa3oBaTe/IbHOMI
NMporpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusl

HCITIOJIB30BaTh ITOHATHUSA

pasnuyaTh SBJIECHUS 110 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JTaHHOE (PU3UIECKOE SIBJICHUE

pacrno3HaBaTh NPOSIBICHNE U3YUYEHHBIX (PU3UUYECKUX SIBJICHUN B OKPY)KAIOIIEM MUPE, B TOM
qucie Gusnyeckue IBJICHHUs B IPUPOJE, IPU 3TOM MEPEBOANUTH MPAKTHUECKYIO 3a/1a4y B
y4eOHYI0, BBIACIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NYECKUX SBJICHUI
OIMCHIBATh U3yYEHHBIE CBOICTBA Te U (PU3NUECKHE SABJICHUS, UCIONb3Yys (pU3NUECKUe
BEJIMYMHBI, IPH OMMCAHUH MTPABUIIBHO TPAKTOBATh (U3NUYECKUN CMBICI UCTIOJIb3YEMBIX
BEJIMYMH, 0003HAUYEHUS U €IMHULIBI PU3NYECKUX BEIUYNH, HAXOAUTh (POPMYJIbI,
CBSI3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO BEJTUUMHY C IPYTMMHU BEIMYMHAMHU, CTPOUTH rpaduku
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUHH

XapaKTCPU30BaTh CBOMCTBaA TCII, (1)I/I3I/I‘-ICCKI/I€ SIBJICHUSA U MPOLCCChI, UCITOJIB3YA N3YYCHHBIC
3aKOHBI, ITPU 3TOM JaBaThb CJIOBCCHYIO (I)OpMy.TII/IpOBKy 3aKOHa M 3aIIMChIBATh €Io
MaTEMAaTUYCCKOC BBIPAKCHUC

O0BACHATH (U3NYECKUE MPOIIECCH] M CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
[IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH IPUYMHHO-CIIEACTBEHHBIC CBSA3H,
CTpOUTH 00bsICHEHHE U3 | — 2 JTOrMYecKHX II1aroB ¢ NoMouIbio 1 — 2 u3ydeHHbIX CBOICTBa
(bu3nUecKuX sIBICHUH, (PU3NUYECKUX 3aKOHA M 3aKOHOMEPHOCTH

1.7

1.8

pemarth pacu€THble 3a7a4u B 2 — 3 NeiCTBUS, UCIIONIb3Ys 3aKOHBI U (POPMYJIBL,
CBSI3bIBAOIIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBHS 33aul 3alHChIBATh
KpaTKO€ YCJIOBUE, BBISIBIIATH HEJJOCTATOK JIaHHBIX JJIsl PELICHUS 3a7a4H, BBIOUPATh 3aKOHbI
1 GOpMyIIbl, HEOOXOAUMBIE AJIs €€ PelIeHUs, TPOBOJUTH PACYEThI U CPAaBHUBATD
MOJIyY€HHOE 3HaueHue (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMHU

pacrio3HaBaTb HpO6J’IeMI)I, KOTOPBIE MOKHO PCIIXUTH ITPH ITOMOIIHA (1)PI31/I‘-IGCKI/IX METOJ0B,
HCIIOJIb3YA OIIMCAaHUC UCCIICAOBAHUSA, BBIACIIATL MIPOBCPACMOC MMPCAITIOJIOKCHUC, OLICHUBATH




IMPaBHUJIBHOCTD IMOPsAKa IMPOBCACHUA UCCIICAOBaHMsA, A€J1aTh BBIBOJAbI

1.9

MIPOBOAUTDH OMBITHI 110 HAOTIOACHHUIO PU3NYECKUX SBJICHUI WU GU3NYECKUX CBOMCTB Tell:
(hopMyIMpOBaTh MIPOBEPSIEMBIC MTPEANIONIOKECHHSI, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000pyIOBaHUs, OMUCKHIBATH XO/1 ONbITA U (DOPMYITHPOBATH BHIBOBI

1.10

BBINOJIHATH MPSAMbIE U3MEPEHUSI C UCIIOJIb30BAHUEM aHAJIOTOBBIX IPUOOPOB U 1aTYUKOB
(bU3NYECKUX BETUYMH, CPABHUBATH PE3yIbTAThl U3MEPEHUN C YIETOM 3aaHHOM
a0COJIIOTHON MOTIPEIIHOCTH

1.11

1.12

1.13

1.14

1.15

MIPOBOAUTH UCCIIEI0BAHUE 3aBUCUMOCTH OJTHOM (PM3NYECKOM BETUUMHBI OT APYTOi C
WCTIOJIb30BAHUEM IPSMBIX U3MEPEHUI: INIAHUPOBATH MCCIIEI0OBAHNE, COOUPATh YCTAHOBKY
Y BBIMOJIHATh U3MEPEHUSs, CIeAYs MPEI0KEHHOMY IIaHy, (PUKCUPOBATh PE3YJIbTAThI
MOJIyYE€HHOM 3aBUCUMOCTH B BUJI€ TaOJIHIl U TpadUKOB, JAeNaTh BBIBOJBI [0 PE3yJIbTaTaM
HCCIIEIOBaHMS

MIPOBONTH KOCBEHHBIC H3MEPEHUsT (PU3MUECKUX BEIMYHH: IJIAHUPOBATH H3MEPCHUS,
coOupaTh IKCIEPUMEHTATIBHYIO YCTAHOBKY, CJIEYsI IPEAIOKEHHON HHCTPYKIIMU, U
BBIYHUCIISITH 3HAYECHUE BETUUHHBI

co0JIr01aTh MpaBHiIa TEXHUKH OE30MIaCHOCTH MPU PaboTe ¢ 1a00opaToOpHBIM 000pyI0BaHUEM

XapaKTepru30BaTh MPUHIUIIBI ICHCTBHS U3YYEHHBIX MPHOOPOB U TEXHUUECKUX YCTPOICTB €
OIOPOH Ha MX OMMCAHMS, UCTIONB3YsI 3HAHHS O CBOUCTBAX (PU3NYECKUX SBICHUN U
HE00X0MMBbIE (PU3NIECKHE 3aKOHOMEPHOCTH

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOICTBA U H3MEPUTEIbHBIE MPHOOPHI IO CXeMaM
U CXEMaTUYHBIM PUCYHKAM, COCTABIIATH CXEMbI SJICKTPUYECKUX LENEH C
IIOCJIEI0OBATEIBHBIM U MapAJUICIIbHBIM COEAMHEHUEM JJIEMEHTOB, pa3jinyasi yCIOBHBIE
0003HAYEHHMSI HIIEMEHTOB JIEKTPUUECKUX LIeneil

1.16

1.17

1.18

MIPUBOJIUTH MPUMEPHI (HAXOAUTH HHPOPMAIUIO O MIPUMEPaX ) MPAKTHIECKOTO
MCTIOJIb30BaHUS (PU3NUECKUX 3HAHUI B MOBCETHEBHOMN JKU3HU /ISl 00€CTIeUeHUS
0€30MMacHOCTH NP OOpalIeHUH ¢ TPUOOpaMU U TEXHUUECKHUMH YCTPOIICTBaMH,
COXPAHEHHUS 3/I0pPOBbs U COOJIIO/IEHUSI HOPM IKOJIOTUYECKOTO ITOBEJCHUS B OKpY Karolei
cpene

OCYILIECTBIATh MOUCK HH(pOpMaLUK (HU3HUECKOTO coiepxkanus B cetu HTepHeT, Ha
OCHOBE UMEIOIINXCS 3HAHUU U IIYTEM CPaBHEHUS JAOIOJHUTENBHBIX HCTOUHUKOB BBIIEIATh
nH(}OpPMaIINI0, KOTOpas SBJISETCS IPOTUBOPEUNBOI HIIM MOKET ObITh HETOCTOBEPHOU

MCIOJIb30BaTh IIPU BHIIIOJHEHUH YUE€OHBIX 3aJjaHUI Hay4YHO-TIONYJIIPHYIO JTUTEPATYPY
(U3NYECKOT0 CoIepKaHus, CIIPAaBOUYHbIE MaTepHalibl, peCypchl ceTu MIHTepHeT; BlageTh
npuéMaMM KOHCIIEKTHPOBAaHHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIMK U3 OAHON 3HAKOBOI
CHUCTEMBI B IPYTYIO

1.19

co3JlaBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKHUE YCTHBIE COOOILEeHMs, 000011ast
MH(OPMALIHIO U3 HECKOJIBKUX UCTOUHUKOB (PU3MUECKOTO COJEpKaHUs, B TOM UHCIe
MyOJINYHO MPEACTABIATh PE3YJIbTAThl IPOEKTHOM UM UCCIIEA0BATENbCKON AeITENbHOCTH,
IIPY 3TOM IPAMOTHO MCIOJIb30BaTh U3YUEHHBIN MOHATHUIHBIN anmapaT Kypca QU3UKH,
COIPOBOXKATh BBICTYIUICHUE IIPE3ECHTALUEN

1.20

9 KJIACC

Kon
NpoBepPsIeMoOro
pe3yJjabTrara

TIPH BBITIOJIHEHUH YYEOHBIX TPOEKTOB U HCCIEI0BaHUN (PU3NYECKUX MPOIIECCOB
pacrmpenenaTb 00s3aHHOCTH B TPYIIIE B COOTBETCTBUHU C MTOCTaBICHHBIMH 3aa9aMH,
CJIEIUTH 32 BBINIOJHEHUEM IJIaHA ACHCTBUI U KOPPEKTUPOBATH €T0, aJIEKBATHO OLICHUBATh
CcOOCTBEHHBIN BKJIAJ B ICITEILHOCTh TPYIIIBI, BRICTPAUBAaTh KOMMYHUKATHBHOE
B3aMMO/ICHCTBHE, MTPOSBIISISE TOTOBHOCTD pa3peniaTh KOH(PIUKTHI

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHO 00pa30BaTe/IbHOM
NMporpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHusl

1.1

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS

1.2

pa3nuyaTh SIBJICHUS 10 ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBJICHUE




1.3

pacro3HaBaTh MPOSIBIIEHUE U3YUYEHHBIX (PU3UYECKUX SIBJICHUN B OKPY)KAIOIIEM MUPE, B
TOM 4ucie (PU3NIECKHe SIBICHUS B IPUPOJIE, IPH 3TOM IEPEBOIUTH MTPAKTHUECKYIO
3a/1auy B y4eOHYIO, BBIJICISITh CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKHN) (U3HUUECKUX
SIBJICHU I

1.4

1.5

1.6

1.7

1.8

OTMCHIBATh U3yYCHHBIE CBOMCTBA TE U (PU3NYECKHE SBICHUS, HCIIONB3Ys (PU3HUECKUe
BEJIMYMHBI, [IPU ONMCAHUM IIPABUIIBHO TPAKTOBATh (PM3UUECKUN CMBICI HCIIOJIb3YEMbIX
BEJIMYHMH, 0003HAYCHHS U €TUHUIIBI (PHU3UUECKUX BEIUYHH, HAXOIUTh (POPMYIIBI,
CBSI3bIBAIOILME JAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTMMU BEJIMUYMHAMU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETHUUH

XapaKTCPpU30BaATh CBOMCTBA TCI, (1)I/I3I/I‘-I€CKI/IC SABJICHHA U ITPOLCCChI, UCII0JIb3Ys
HN3YUCHHBIC 3aKOHBI, ITPHU 3TOM AaBaThb CIOBECHYIO (bOpMy.]'II/IPOBKy 3aKOHa u 3aI1MChIBaTb
€0 MaTCMATUYCCKOC BBIPAXKCHUC

OOBACHATH (PM3MUCCKHE TPOLIECCHI U CBOMCTBA TEJI, B TOM YHUCIIC U B KOHTEKCTE CUTYalni
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH IPUUYNHHO-CIICICTBEHHBIE CBS3H,
CTPOUTH 00BsICHEHHE U3 2 — 3 JTOTMYECKUX [IaroB ¢ OMOIIBIO 2 — 3 N3YYEHHBIX CBOMCTBA
bu3nuecKkux SBICHUNA, PU3NICCKUX 3aKOHA MITH 3aKOHOMEPHOCTH

pemarh pacuéTHble 3a1a41 (ONUpPAIOLIUECs Ha CUCTEMY U3 2 — 3 ypaBHEHUI), UCIIONIb3Ys
3aKOHBI ¥ (POPMYJIBI, CBS3bIBAIOIME (PU3MUECKUE BETMUMHBL: HA OCHOBE aHaJIM3a YCIOBHS
3a/1a4M 3alKMCbIBaTh KPATKOE YCIOBUE, BBISBIATH HEIOCTAIOIINE WU U30BITOUHBIE
JTaHHbIE, BEIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE ISl PELIEHNUs, IPOBOAUTh
pacu€Thl M OIICHWBATh PEATMCTHYHOCTH IMOJIYYEHHOTO 3HAYECHUS (PH3MUECKON BEITMYMHBI

pacCrio3HaBaTb HpO6JI€MI)I, KOTOPBIC MOXXHO PCIIMTD IIPU IMMOMOIIH (1)H3PI‘-I€CKI/IX METOH0B,
HCIIOJIb3Yys OIIMCAHUEC UCCIICAOBAHUA, BEIACIIATE IIPOBEPACMOC IIPCAIIOJIOKCHNE, OUCHUBATH
MMPaBUJIbHOCTD ITOPAAKA IPOBCACHUA UCCIICA0BAHUA, ACJIaTh BbIBOAbLI, UHTCPIIPECTUPOBATH
PE3YIIbTAThI Ha6J'II-OI[eHI/II71 U OIIBITOB

1.9

IPOBOJIUTH OIIBITHI IO HAOIOJCHUIO (PU3NYECKUX SBICHUH WM (PU3NIECKUX CBOMCTB TE:
CaMOCTOSITENIFHO COOMPATh YCTAHOBKY M3 N30BITOYHOTO Habopa 000pymoBaHMs,
OIMCHIBATH XOJI OIBITA U €r0 Pe3yIbTaThl, (HOPMYIUPOBATH BHIBOJIBI

1.10

IPOBOJUTH ITPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, onpenenss cpeaHee
3HAYCHHE U3MEPSEeMOl BeTUYHHBI ((DOKYCHOE pacCTOSIHUE COOMPATOIIEH JIMH3HBI),
000CHOBBIBaTh BBIOOP crioco0a u3MepeHust (M3MEpUTENIBHOTO pubopa)

1.11

IIPOBOAMTD HCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3NYECKUX BETMYHMH C UCIIOJIb30BAaHUEM
HPSMBIX U3MEPEHUI: ITaHUPOBATh UCCIIEOBAaHUE, CAMOCTOSTENILHO COOMPATh YCTAHOBKY,
($uKcHpoBaTh Pe3yabTaThl OJYYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH B BUJIE
TabIUIM IrpadMKOB, JeNaTh BHIBOJBI IO PE3YJIbTaTaM UCCIIEAOBAHUS

1.12

1.13

IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIMUMH: MJITAHUPOBATh U3MEPEHMS,
coOuparh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIIETYsI
IIPEVI0KEHHON MHCTPYKLIMH, BBIYUCIIATH 3HAYEHNE BEIMYUHBI U AaHAJTU3UPOBATh
IIOJIY4EHHBIE PE3YIBTAThI C YYETOM 33JaHHON ITOTPEITHOCTH U3MEPEHUI

coOiroaaTh NMpaBuiia TEXHUKU 0€30M1acCHOCTH IpU padoTe ¢ 1abopaTOPHBIM
o0opynoBaHEM

1.14

pa3ianyaTh OCHOBHBIC MIPU3HAKU W3YYCHHBIX (DU3MUECKUX MOJENeH: MaTepruaabHas TOUKa,
a0COJIIOTHO TBEPJI0€ TEJI0, TOYCUHBIN UCTOUYHUK CBETA, JIYY, TOHKAS JINH3A, IUTaHeTapHas
MO/IeJIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO sJipa

1.15

XapaKTepu30BaTh MPUHLUIIBI AEHCTBUS U3YYEHHBIX PHOOPOB U TEXHUUECKUX YCTPOHCTB
C OIMOPOH Ha WX OMHUCAHUS, UCIIONIb3YS 3HAHUS O CBOMCTBAX (PU3NUYECKUX SBICHUM U
HEo0XoiuMble (PU3NUECKHE 3aKOHOMEPHOCTH

1.16

HCII0JIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH N3YUCHHBIX TCXHUYCCKUX YCTpOﬁCTB,
U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTHYECKHX MPOIIECCOB MPH PELUICHUHU YueOHO-
MPAKTUYCCKUX 3aaa4, OIITHYCCKUC CXEMBI IJI ITIOCTPOCHUA I/I306pa)KeHI/II\/'I B IINTIOCKOM
3epKae U coOuparomiei JIMH3e

1.17

HOPUBOAUTH MPUMEPHI (HAXOUTh HHPOPMALIMIO O TPUMEPAX) MIPAKTUYECKOTO
UCTIOTF30BaHUs (PU3MUECKUX 3HAHUH B MMOBCETHEBHOM JKU3HU JIJIsl 00eCTIeueHUS
0€30IaCHOCTH ITpU OOPALIEHNUH C TPUOOpaAMH U TEXHHUYECKUMH YCTPOHCTBAMH,




COXpPaHEHHUS 3/10pPOBbS U COOIIOICHUS HOPM HKOJIOTUYECKOTO MOBEACHUS B OKPY KaIOLIei
cpene

1.18

OCYIIECTBIISATh TOUCK HH(pOopManu HU3HMUECKOTo coaepkanus B cetu HTepHeT,
CaMOCTOSITENIbHO (POPMYIUPYS MOUCKOBBIH 3aMpoc, HAXOAUTh MTYTH ONpPEACTICHUs
JIOCTOBEPHOCTH MOTYYCHHON MHPOPMAITUN Ha OCHOBE UMEIOIINXCS 3HAHUN U
JIOTIOJIHUTEIbHBIX HCTOYHUKOB

1.19

1.20

1.21

UCIIOJIb30BaTh MPH BBIIOIHEHUH YYE€OHbIX 3aJaHUH HAYyYHO-TIOMYJISIPHYIO JIUTEPATYPY
($u3uUecKOro conepkaHus, CpaBOYHbIC MaTEPHAIIbl, PECYpChl ceTu MIHTepHET; BIajeTh
npruéMaMM KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU U3 OAHOM
3HAKOBOM CUCTEMBI B IPYTYIO

C03/1aBaTh COOCTBEHHbIE NMCbMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE MH(POPMALIUU U3
HECKOJIbKUX UCTOYHUKOB (PH3UUECKOTO COJIEPKAHUS, TyOJIMYHO MPEICTABIAT
pe3yJIbTaThl IPOEKTHON WJIN UCCIIEA0BATENbCKON NEATEIBHOCTH, IIPH 3TOM IPAMOTHO
UCTIOJIb30BaTh M3YYCHHBIH MOHATUIHBIN anmapaT U3y4aeMoro paszena GU3uKa u
COIIPOBO’K/ATh BBICTYIIJICHHE IIPE3EeHTAlMEN C yU€TOM 0COOEHHOCTEH ayTUTOpUU
CBEpPCTHUKOB

IIPY BBINOJIHEHUH y4EOHBIX MPOCKTOB M UCCIICAOBAHUH (PU3UYECKHX MPOILIECCOB
pacrpenensaTb 00513aHHOCTH B IPYIIIE B COOTBETCTBUHU C IIOCTABICHHBIMHU 3ajauyaMH,
CJIEIUTH 32 BBIIIOJHEHHUEM IIJIaHA ACUCTBUI U KOPPEKTUPOBATH €TI0, aICKBATHO OLICHUBATh
COOCTBEHHBIN BKJIa/l B A€ATEIbHOCTb I'PYIIIbI, BBICTPAaUBaTh KOMMYHUKATUBHOE
B3aMMO/ICHCTBHE, IPOSBIISSi TOTOBHOCTH pa3pemarh KOHQIUKTHI

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kon
pazneia

Kona 3;1emenTa IIpoBepsieMble 31eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOIIET'O MHPA

11

1.2

®dusuka — Hayka o npupoae. ABnenus npupoasl. Puzndeckue
ABJICHHS: MEXaHUYECKUE, TEIUIOBbIE, JIEKTPUYECKUE, MATHUTHEIE,
CBETOBBIE, 3BYKOBBIE

dusnueckue BeauuHbl. M3MepeHne Gpu3ndeckux BeITUYrH.
®dusnyeckue npudbopsl. [lorpentHocTs U3MEpeHU.
MexayHapoaHas CUCTEMa €IUHUL]

1.3

ECTeCTBeHHOHay‘IHHﬁ MCTO/J IMTO3HAHUA: Ha6J'IIOI[eHI/Ie, IIOCTaHOBKa
HAaY4YHOI'O BOIIPOCA, BBIIBUKCHHUEC T'MIIOTE3, DKCIICPUMCHT I10
IMPOBEPKEC I'MIIOTE3, 00BsICHEHHE Ha6n}oz[aeMor0 SABJICHUA

14

Onucanue (I)I/I3I/I‘-ICCKI/IX SIBIICHHUI C HOMOIIBIO MOAEIEH

1.5

INEPBOHAYAJIBHBIE CBEJJEHW A O CTPOEHUU BELIECTBA

[TpakTudeckue paboTHI:

N3mepenne paccTOsTHUN.

W3mepenne o0bEMa KUAKOCTH U TBEPIOTO TeNa.

Ornpenenenne pa3MepoB MAIbIX TEJ.

N3mepenne temmiepaTypsl P MOMOIIH KUIKOCTHOTO TEPMOMETPA
Y JaTYMKA TEMIIEPATYPBI

CTpOCHI/Ie BCIICCTBA: aTOMBI U MOJICKYJIbI, UX Pa3MCpPBhI. OHLITBI,

2.1 JIOKa3bIBAIOIINE AUCKPETHOE CTPOCHHE BEILECTBA

29 JIBuxkenue yactuil BeuiecTBa. CBs3b CKOPOCTH JABHKEHUS YaCTHUIL C
Temneparypoil. bBpoyHoBckoe nBmxenue, uddys3us

2.3 B3aumoeiicTBie YacTHIl BELLIECTBA: IPUTSKEHUE U OTTAIKUBAHNE

24 ArperaTHbl€ COCTOSIHMS BEILIECTBA: CTPOEHHE ra30B, JKUJKOCTEN 1

TBEPBIX (KpUCTATUITMUECKHX ) Tel. B3anMocBsI3b MEX Ty




CBOMCTBAMM BEILIECTB B PAa3HBIX arperaTHbIX COCTOSHUAX U UX
aTOMHO-MOJIEKYJISIPHBIM CTPOCHHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BO/IBI

[TpakTuyeckue pabOTHI:

OrneHka quaMerpa aToMa METOJIOM PSIJIOB (C MCIIOJIb30BaHUEM
26 dororpaduii).

OnbIThl 10 HAOJIIOAEHUIO TEIJIOBOTO PaCIIMPEHUs ra30B.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHUII MOJIEKYIISIPHOTO
HPUTSKEHUS

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

3.1

Mexannueckoe JBHKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE
JIBUJKECHUE

3.2

3.3

3.4

Cxopoctb. Cpenssisi CKOPOCTb IIPY HEPABHOMEPHOM JBUIKCHHH.
Pacuér nyT 1 BpeMEHHM JIBUKECHUS

SIBnenue nHepuMu. 3aKOH HHEpLUUU. B3anmozeiicTBue Ten kak
IIPUYMHA U3MEHEHUS CKOPOCTHU JABYXKECHUs Tell. Macca kak Mepa
WHEPTHOCTH TeJla

[TnotHOCTH BemiecTBa. CBs3b INIOTHOCTU C KOJTMYECTBOM MOJIEKYIJI B
enuHuIle 00bEMa BellecTBa

3.5

Cuna kak XApaKTCPpUCTHUKA BSaHMOHeﬁCTBHH TCI

3.6

Cwuita ynpyroctu 1 3akoH ['yka. U3mMepenne cuiibl ¢ TOMOIIbIO
JUHAMOMETpa

3.7

3.8

SIBnenue TAroTeHus U cuia TsbkecTu. Cua TSKECTH Ha APYTuxX
maHerax. Bec tena. HeecomocTs

Cuna tpenus. TpeHue ckoabXKeHHs U TpeHHUE MOoKos. TpeHue B
IIPUPOJIE U TEXHUKE

3.9

3.10

3.11

CokeHue CuJjl, HallpaBJICHHBIX MO OJIHOU MPSIMOIA.
PaBHOpelicTBYIOIIAs CHII

[TpakTiueckue paboThI:

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JIBIKEHUS (IIapHKa B
KUAKOCTH, MOJIENH 3JIEKTPUYECKOTO aBTOMOOUJIS M TaK Jlajee).
Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHUS OpycKa WK [IapuKa
M0 HAKJIOHHOU TII0CKOCTH. OnpeeneHue TIOTHOCTH TBEPIOTO
tena. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PaCTsHKEHUS
(medopmaniun) Mpy>KUHBI OT MPUIIOKEHHON CUIIBI. OTIBITHI,
JEMOHCTPHUPYIOLIUE 3aBUCUMOCTh CHIIBI TPEHUS CKOJIBKEHHS OT
Beca Teja M XapaKkTepa COMPUKACAIOIINXCS TOBEPXHOCTEN

Pusnyeckue ABICHN B IPUPOJIE: IIPUMEPBI IBHKEHUS C
Pa3IMYHBIMH CKOPOCTSIMU B KUBOW 1 HEKUBOH NPUPOJE, NEHCTBUE
CWJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

TexHuuyeckue yCTpOﬁCTBaZ AUHaAMOMCTpP, MOATIUITHUKN

JIABJIEHUE TBEPIBIX TEJI, KUJIKOCTEN 1 TA30B

I[aBJ'ICHI/Ie TBép,Z[Ol"O tena. CrnocoObl YMCHBIICHUS U YBCIIMYCHUSA

4.1
JTABIICHUS

492 JlaBrieHune ra3a. 3aBUCUMOCTD JIaBJICHUS ra3a OT 00bEMa,
TEeMIIEPATypPhI

43 [lepenava naBieHust TBEPABIMU TEIAMU, KUIKOCTSIMH U Ta3aMHu.
3akoH [lackans. [THeBMaTHUeCKHE MAIIUHBI
3aBUCHUMOCTb JIaBIICHUS KUJIKOCTH OT TITyOHHBI.

4.4 I'uapocraTndeckuit mapagokc. CooOIIArOITHECS COCY/IBI.
['unpaBnuyecKue MeXaHU3Mbl

4.5 ATtmocdepa 3emiu u atMmocdepHoe naBieHue. [IpuunHb




CYyIIIECTBOBaHUS BO3MYIIHON 00070ukH 3emin. OnbiT Toppuuerim.
3aBUCUMOCTBh aTMOC(EPHOTO IaBJICHUS OT BBICOTHI HAJl YpOBHEM
Mopsi

4.6

4.7

N3mepenne armocheproro nasnenus. [Ipubopsl 1is u3mepenus
aTMoc(hepHOro JaBICHHUS

JlelicTBUE KUJIKOCTH U T'a3a HA MOTPYKEHHOE B HUX TEJIO.
Britankuparomias (apxuMenoBa) cuiia. 3akoH Apxumena

4.8

[InaBanue Ten. Bo3ayxormnnaBanue

4.9

4.10

[TpakTuyeckue pabOTHI:

HccnenoBanuye 3aBUCHMOCTH Beca Teja B BOAE OT 00hEéMa
NOrpYXEHHOU B KHUAKOCTb YacTu Tena. Onpesenenne
BBITAJIKUBAIOIIEH CHUJIbI, ICHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B
JKUJIKOCTh. [IpoBepKa HE3aBUCUMOCTH BBITAJIKUBAOLIEH CHJIBI,
JICUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT Macchl Tena. OMNbITHI,
JIEMOHCTPHUPYIOILIUE 3aBUCUMOCTh BBITAIKUBAIOIIECH CUJIBI,
JIEHCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMA MOTPYKEHHOH B
JKMIKOCTD YaCTH TJIa U OT INIOTHOCTH JKHIKOCTH.
KoHcTpynpoBaHue apeomMeTpa Ui KOHCTPYUPOBAHUE JOJIKH U
OIIpENIEIIEHUE €€ TPY30IT0XbEMHOCTH

dusnueckue SBICHHS B IPUPOJE: BIUSIHUE aTMOC(EPHOTO
JTaBJICHUS HA )KMBOM OpraHusM, IJIaBaHuE pbl0

411

TexHUuyecKre yCTPONCTBA: COOOIIAIOINECS COCY/IbI, YCTPOMCTBO
BOJIOIIPOBO/IA, THIPaBIMYECKUI IIpecc, MaHOMETp, OapoMeTp,
BBICOTOMEp, MOPIIIHEBON HACOC, APEOMETP

PABOTA, MOIIHOCTDB, OHEPI'HA

5.1 Mexanudeckas padbora
5.2 MexaHnueckasi MOILIHOCTb
53 [TpocTbie MEXaHU3MBI: pbIYar, OJIOK, HAKJIIOHHAS TNIOCKOCTb.
ITpaBmiio paBHOBECHS pblyara
5.4 [TpuMeHeHMe paBuiIa PaBHOBECHS pbluara K 0JIOKY
55 «3o70T0€ paBuiIo» MexaHuku. KoadpuiuenT nosnesnoro
JeicTBUS MeXaHu3MOB. [IpocThie MexaHU3MBbI B OBITY U TEXHUKE
5.6 [ToTennumanpHast SHEPTUM TEJIa, TOTHATOTO Ha 3eMIIEN
5 5.7 Kunernueckas 3Heprus
58 [TonHas MeXaHUeCKas SHEPTHS. 3aKOH U3MEHEHHUS U COXPAHECHHUS
MEXaHUYECKOM dHeprun
[TpakTiueckue paboThI:
Onpeznenenue pabOThl CHIIBI TPEHUS P PABHOMEPHOM JIBUKEHUHU
59 TeJa 10 TOPU30HTAIIBHOM OBEPXHOCTH. VccenoBanne ycinoBuii
paBHOBecus peruara. Mzmepenue KIIJ[ HakIOHHOMN TJIOCKOCTH.
W3ydeHne 3aKoHa COXpaHEHUsI MEXaHUYECKON YHEPTHH
5.10 Pu3nuecKue SIBICHUS B IPUPOJIE: PbIYATrH B TEJIE YEIOBEKA
511 TexHu4eckne ycTpoMCTBa: pblyar, MOABUKHBIN U HEMOIBY>KHBIN
OJI0KH, HAKJIOHHAS TVIOCKOCTh, MPOCThIE MEXAHU3MBI B OBITY
8 KUIACC
Kon
pasena Kon annemenTa IIpoBepsiemblie 3JIeMEHTHI COleP:KAHUS
TEIUJIOBBIE ABJIEHUA
6 6.1 OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETHUECKON TEOpUH
' CTpoeHMs BelecTBa. Macca u pasmepbl MosieKysl. OnbITHL,




MOJTBEPKIAIOIINE OCHOBHBIE ITOJIOKEHUS
MOJIEKYJISIPHOKMHETUUYECKON TEOPUU

6.2

Monenu TBEPAOTO, KHUAKOTO M ra3000pa3HOr0 COCTOSHUIN
BemecTBa. Kpucramimueckue u amop¢Hsble Tena

6.3

6.4
6.5

OOBsicHEHHE CBOWCTB ra3oB, XKHUAKOCTEH U TBEPABIX TNl HA OCHOBE
IIOJIOKEHUN MOJIEKYJIIPHOKMHETHYECKOU TEOPUU

CMauMBaHuC U KalWJIISIPHBIC ABJICHUA
TemmoBoe paciiupC€HUEC U CKATUC

6.6

6.7

Temnepatypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO TEIIOBOTO
JIBU>KEHUSI YACTHUIL

Buytpennss sneprus. CriocoObl 3MEHEHHsI BHYTPEHHEH SHEPTUu:
TerIonepeiaya u copepiieHrue padoTsl

6.8
6.9
6.10

6.11

Buzpl Teronepeaayn: TeIONPOBOJHOCTb, KOHBEKIIHS,
U3Iy4CHUE

KommuecTBO TemIOTHL. Y IeabHas TSIIIOEMKOCTh BEICCTBA
TennooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHUE TEIJIOBOTO
OanaHca

HJIaBJIeHI/Ie nu OTBCpI[CBaHI/IC KpI/ICTaJIJII/I‘-IeCKI/IX BCIIICCTB.
VnenpHas TEIUIOTA IIaBICHUA

6.12

[Tapoo6pazoBanue u konaencanus. cnapenue. Kunenue.
VY aenpHast TEII0Ta NapooOpa3zoBaHus. 3aBUCHMOCTh TEMIIEPATYPhI
KUIIEHHsI OT aTMOC(HEPHOro JaBJICHUs

6.13

BnaxnHocTb BO3yXa

6.14

BHepr W TOILIMBA. Y JIeabHAs TEIIoTa CropaHnusa

6.15

6.16

6.17

[Tpunnume! padoTs! TermnoBsix Asuratenei KIT remmosoro
nBuratess. TemnoBbie IBUTATENN U 3alIUTa OKPYKAIOIICH CpeIb

3aKOH COXpaHEHUS M MPEBPAICHUS SHEPTHH B TETUIOBBIX
nporeccax

[TpakTiueckue paboThI:

OnBITH MO OOHAPYKEHUIO IEHCTBUS CHIJI MOJIEKYIISIPHOTO
MIPUTSKEHUS.

OnBITHI 110 BBIPAIIMBAHUIO KPUCTAIIIOB TOBAPEHHOM COJIU WM
caxapa.

OnbITHI IO HAOTIOIEHUIO TETIOBOTO PACIIMPEHHUSI Ta30B,
JKUJIKOCTEN Y TBEPJIBIX TEII.

Omnpenenenue JaBlIeHUS BO3yXa B OaUIOHE MINPHUIIA.

OMBITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTb JIaBJICHUS BO3yXa OT
ero o0bEMa 1 HarpeBaHus WIH OXJIAXKICHUS.

[TpoBepka runoTe3bl TMHEHHONW 3aBUCUMOCTH JIJTMHBI CTOJIONKA
KUJKOCTU B TEPMOMETPUYECKOM TPYOKE OT TEMIEPATYPHI.
Hab6nronenne naMeHeHns: BHyTPEHHEH SHEPTHH TeJla B PE3yJIbTaTe
TeruIonepeayr U paboThl BHEITHUX CHIL

UccnenoBanue siBIeHUs TEIJI000MEHA ITPH CMEITMBAHUHT
XOJIOJTHOM Y TOPSIYEN BOJBI.

Onpenenenre KOIUYECTBA TEIIOTHI, TOJIYYEHHOTO BOAOW MpPH
TEMI000MEHEe C HarpeThIM METAJUTMYECKUM ITUITHH]IPOM.
Onpenenenre yaeabHOU TEIIOEMKOCTH BEIIECTBA.
Hccnenosanue npouecca UCHapeHus.

OmnpeneneHne OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.
Ornpenenenne yAelnbHON TEIIOTHI MIJIaBICHUS JbJA.

6.18

dusnyecKue sIBJICHNS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U
KalWJUISIPHBIE SIBIEHUS B IPUPOJIE, KPUCTAIIBI B IPUPOJIE,
uznydyenue CoiHIa, 3aMep3aHue BOAOEMOB, MOPCKHE OpU3HI,




o0pa3oBaHUE POCHI, TYMaHa, WHEsl, CHera.

6.19

OJIEKTPUYECKHNE
7.1

7.2

TexHu4eckue ycTpoicTBa: KaluUIApbl, IPUMEPBI UCIIOIb30BAHUS
KpPHUCTAJIJIOB, KUJAKOCTHBIM TEPMOMETP, JaTUUK TEMIIEPATYPHI,
TEPMOC, CUCTEMA OTOIUIEHMS IOMOB, TUTPOMETPBHI, ICUXPOMETD,
napoBasi TypOHHa, IBUTATENIb BHYTPEHHETO CTOPaHHUSL.

U MATHUTHBIE SABJIEHUA
Onexrpusanus Ten. J[Ba poaa 3JIEKTPUUYECKUX 3apsI0B

B3aumoeiicTBre 3apshkeHHBIX Tell. 3akoH KysoHa (3aBUCHMOCTD
CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TEJ OT BEJTUYUHBI 3apsI0B U
PaCCTOSHUSI MEXK/TY TEJIaMH )

7.3

Onexrpuueckoe nojue. HarmpsskEHHOCTB 2JEKTPUYECKOTO MOJIS.
[TpuHIMI Cynepno3uLUH IEKTPUUECKUX MOJeH (Ha
Ka4eCTBEHHOM YPOBHE)

7.4

Hocurenu snekTpuyeckux 3apsa0oB. DIeMeHTapHbIN
anexkTpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHuku n
JUDJIEKTPUKH

7.5

3aKkoH COXpPAaHCHHA SJICKTPHUICCKOI'O 3apsaa

7.6

7.7
7.8
7.9

BJ'ICKTpI/I‘IeCKI/Iﬁ TOK. Y CIOBHUS CYILIECTBOBAHUSA JICKTPUICCKOTI'O
ToKa. ICTOYHMKYU MOCTOSIHHOTO TOKA

JlelicTBUS 3IEKTPUUYECKOT0 TOKA (TEIIOBOE, XUMHUYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax

Onekrpuueckas nemnb. Cuia Toka. IeKTpUYECKOe HallpsHKEHHE

ConpoTuBieHHEe MPOBOAHUKA. Y IEIbHOE COIIPOTUBIICHHE
BEIIleCTBa

7.10

3akoH OMa 11 yyacTka 1enu

7.11

ITocnenoBarenbHOE U mapauiCJibHOC COCIUHCHUC IIPOBOAHHNKOB

7.12

7.13
7.14
7.15

PaboTta u MOLTHOCTH AJIEKTPUUYECKOTO TOKA. 3akoH J[>Koyrst —
Jlenna

DeKTpuYecKre LNy U MOTPEOUTENN SIEKTPUIECKOI SHEPTHH B
obITy. KopoTKkoe 3ambikaHMe

ITocTostHHEIE MarHuThl. B3anMoaelicTBUE OCTOSIHHBEIX MAarHUTOB

MarguTtHOe moe. MarauTHoe 1oJjie 3eMJId 1 €ro 3HaYE€HUE IS
JKU3HU Ha 3eMiie

7.16

7.17

7.18

7.19

7.20

OmngIT SpCTCI[a. MarHuTHo€ I10JIe QJICKTPHUYICCKOI'0 TOKA.
HpI/IMCHCHI/IC OJICKTPOMAriuTOB B TCXHUKE

JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.
DJNIEeKTPOABUTATENb MOCTOSSHHOTO TOKA. cnonb3oBanue
AIEKTPOJBUIATENIEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

Oneitel @apanes. SIBneHne 31€KTPOMarHUTHON MHAYKIUH.
[IpaBuno Jlenma

OnektporeHeparop. CrocoObl MOTyYEHUs IICKTPUIECKOM
SHEPruu. DIEKTPOCTAHIIUU Ha BO3OOHOBIISIEMBIX UCTOYHHKAX
SHEPTUH

[TpakTueckue paboThI:

OnbITh IO HAOIIOACHUIO STICKTPU3ALUH TeT HHAYKIUEH U IpU
COIIPHUKOCHOBEHUH.

HccnenoBanue AeWCTBUS SIEKTPUUECKOTO 1O Ha TPOBOJHUKU U
TIDJICKTPUKH.

COopxka u mpoBepka paboThl AMEKTPUUECKON 1IEMH MOCTOSTHHOTO
TOKA.

H3mepenue u peryampoBaHue CUIIbI TOKA.

M3mepenne u peryImpoBaHue HAPsHKEHUSL.




HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIIYILIETO YEpe3
PE3UCTOP, OT COIPOTUBIICHUS PE3UCTOPA U HANPSKEHUS HA
pe3ucrope.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD AJIEKTPUUYECKOTO
CONPOTHUBIICHHUS IPOBOJHMKA OT €T0 JJIMHBI, ITOIIAIN
IIOIIEPEYHOI0 CEYEHUS U MaTepHraa.

[IpoBepka npaBuia CI0KEHUS HAIPSKEHUH TIPU
IIOCJIEI0BATEIIbHOM COCIMHEHUH JIBYX pe3UcTOpoB. IIpoBepka
MpaBuJjIa JJIs CUJIbl TOKA MPU NapaJyIEIbHOM COCIMHEHUN
pe3uctopoB. OnpeneneHue padoThl AMEKTPHUECKOTO TOKA,
UyLIEero yepes3 pezucrop. OnpeneneHue MOIHOCTH
AJIEKTPUYECKOr0 TOKA, BBLIEIAEMON Ha pe3ucrope. MccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JJaMIIOUKY, OT
HanpspkeHus Ha Hel. Onpenenenue K11/ narpesatens.
HccenenoBanne MarHUTHOTO B3aUMOJEHCTBHSI IIOCTOSTHHBIX
MarHuToB. M3ydyeHre MarHuTHOrO I0JIs IOCTOSIHHBIX MArHUTOB
pu UX 00bEeIMHEHUN U pa3zenieHuu. McenenoBanue neiicTBus
AIIEKTPUYECKOTO TOKAa HA MATHUTHYIO CTPENKY. ONbITHI,
JIEMOHCTPHUPYIOLIME 3aBUCUMOCTh CUJIbl B3aUMOICUCTBUS
KAaTYHIIKHA C TOKOM ¥ MarHuTa OT CHJIbl TOKA M HallpaBJICHUS TOKA B
karyuike. Mi3yueHnue AeiiCTBUS MarHUTHOTO NOJISL HA MPOBOJIHUK C
ToKkoM. KoHcTpynpoBanue u u3yueHue padoThl 31EKTPOABUTATENS.
N3mepenne KI1/] anekTpoasuratenbHOM ycTaHOBKH. OMBITHI 110
HCCJIEIOBAHMIO SIBJICHUS DJIEKTPOMArHUTHOW MHYKIIAU:
MCCIIE0BAHUE U3MEHEHH 3HAUEHUSI U HAalIPaBJICHUS
MHAYKIIMOHHOTO TOKa

du3nyecKkue SIBICHUS B pupoac: JICKTPUICCKHUE ABJICHHUA B
aTMOC(l)epe, QJICKTPHUUYCCTBO )KUBBLIX OPraHNU3MOB, MAIrHUTHOC I10JIC

721 3emutn, Ipeiid moI0COB, POJIb MATHUTHOTO TIOJIS IJIs1 KU3HU HA
3emiie, NOJISIPHOE CUSIHUE
TexHu4eCcKne yCcTpoMCTBA: AIEKTPOCKOI, AMIIEPMETP, BOJIBTMETP,
peocTaT, CYETUHK DIEKTPUUECKON SJHEPTHH,
799 AIIEKTPOOCBETUTENbHbBIE PUOOPHI, HArpeBaTENbHbIE
AIIEKTPONPUOOPHI (MTPUMEPHI), HIEKTPUUYECKHE TPEJOXPAHUTEIH,
AIIEKTPOMArHuT, 3JE€KTPOABUTATENb IOCTOSTHHOTO TOKA, TEHEPATOP
IIOCTOSIHHOTO TOKa
9 KUIACC
Kon
pasIeNa Kon anmemenTa ITIpoBepsiemble 3JIEMEHTHI COICPKAHUS
MEXAHUWYECKMUE ABJIEHUA
81 MGX?:HHHCCKOC nBuxkeHne. MartepuanbHas Touka. Cucrema
oTcuéra
8.2 OTHOCHTEIBFHOCTE MEXAHUYECKOTO ABIKEHUS
8.3 PaBHOMEpPHOE NPSIMOIIMHENHOE IBUKEHUE
8.4 HepasroMepHOe npsMonuHeHoe npukenue. CpeaHss u
8 MI'HOBEHHAsi CKOPOCTh TeJla P HEPABHOMEPHOM JBUKEHUU
8.5 YckopeHne. PaBHOYCKOpEHHOE NPSMOJIMHENHOE IBUKEHHE
8.6 CBo6OoaHoe manenne. OnbITel [ anumes
PaBHOMepHOE ABMkKEHUE IO OKpYKHOCTH. [lepnon n gactora
8.7 oOpamienus. JIuHeiHas U yriaoBas CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE
8.8 ITepserit 3akon HeroToHa




8.9

Bropoii 3akon HetoToHa

8.10 Tperuit 3akon HeroToHa

8.11 [TpuHIUTT CyNepIIO3UITUHN CHUT

8.12 Cwia ynpyroctu. 3akoH ['yka

813 Cuna TpeHus: CHIa TPeHUS CKOJIBKEHUS, CHIIa TPEHUS TTOKOSI,
JIPYTH€ BUJBI TPEHHUS

814 Cuna Ts>KeCTH M 3aKOH BCEeMUPHOTO TATOTEHUS. Y CKOpEHUE
CBOOOIHOTO TAJCHHUS

815 Jsuwxenue mnanet Bokpyr Connna. [lepBas kocMuueckas
cKkopocTh. HeBecoMocTh 1 neperpy3ku

8.16 PaBHOBecue MaTepuanbHON TOUYKH. AOCOTIOTHO TBEPIOE TEIIO

817 PaBHOBecue TBEPOTO Tea ¢ 3aKPEIIEHHON OChIO BPALICHHUSI.
MowmeHT cunbl. LieHTp TsxecTn

8.18 Nmmynbe Tena. U3menenue umiyibea. UMImysibe cuitb

8.19 3aK0H COXpaHEHUs UMITYJIbCa

8.20 PeakTuBHOE NBUKEHUE

8.21 Mexanndeckas paboTa U MOITHOCTb

822 Pabota cun TskecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUH U
paboThI

823 [ToreHnmManpHas SHEPTHS TENA, OIHATOTO HAJl TOBEPXHOCTHIO
3emun

8.24 [ToTeHnmanbHas SHEPTUS CKATOM MPYKUHBI

8.25 Kunernyeckas sneprus. Teopema 0 KUHETUUECKON IHEPTUU

8.26 3aKOH COXpaHEHHS MEXaHUYECKOW YHEPTHH
[TpakTuyeckune paboOTHI:
Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpycKa WIn
JIBKCHHUS IIAPHUKa 10 HAKJIOHHOM miockoctu. OnpeeneHue
YCKOpEHUS Tella IPU PAaBHOYCKOPEHHOM JIBHXKEHUH 110 HAKIIOHHOM
TJIOCKOCTH.
HccnenoBanue 3aBUCIMOCTH ITyTH OT BPEMEHH MIPU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHON CKOPOCTH.
[TpoBepka rUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JIBUKEHHUH 0e3

8.27 HAYaJIbHOW CKOPOCTH IYTH OTHOCSITCS KaK PsIT HEYETHBIX YHCET, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJJUHAKOBHI.
HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHUS OT CHUITBI
HOpMasbHOTO AaBieHus. Onpenenenue kodduimeHTa TpeHus
ckonbxkeHus. Onpenerenne skECTKOCTH MPYKUHBL. OTpenecHune
paboThI CUITBI TPEHUS TIPU PABHOMEPHOM JBUKEHHH TeJa 10
TOPU30HTAITLHOM MoBepxXHOCTH. OmnpenencHne padboThl CHITBI
VIPYTOCTH MPHU MOIBEME TPy3a C UCIIOIH30BAHHEM HEIOIBIKHOTO
Y TIOIBUKHOTO OJIOKOB
®dwusndeckue SIBICHUS B IPUPOJIC: IPUIIUBEI H OTIUBBI, TBUKCHHE

8.28 rianeT COTHEYHOM CUCTEMBI, peaKTUBHOE JIBIKEHUE YKUBBIX
OpPTaHU3MOB

8.29 TexHUYECKHE YCTPOUCTBA: CIUIOMETP, JaTIYMKHU MOJIOKEHUS,
pPacCTOSTHUS U YCKOPECHHUS, PAKETHI

MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHbI

91 KonebarenbHoe nuxenne. OCHOBHbIE XapaKTEPUCTUKU

' Kose0aHuii: Iepro/I, 4acToTa, aMIUIUTY/1a

92 MareMatnyeckuii ¥ pyKUHHBIA MasTHUKU. [IpeBpaienue
SHEPTHUH MPHU KOJICOATEITLHOM JIBIDKCHUT

9.3 3aryxatomue Kojaebanus. BeinyxaeHnble konebanus. Pezonanc




9.4

Mexaandeckue BoJHBLI. CBOMCTBA MEXaHUYECKUX BOJIH.
IIpononbHBIEC U NTONIEPEYHbIE BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTH €€
pacrpocTpaHeHus. MexaHuuecKue BOJHbBI B TBEPIOM TeJle,
celicMHUYEeCKHE BOJIHBI

9.5
9.6

9.7

3ByK. ['poMKOCTh 1 BbICOTA 3BYKa. OTpakeHHE 3ByKa
Wudpa3ByK U yIbTpa3ByK

[TpakTuyeckue paboOTHI:

Omnpenenenne 9acTOTHI U MepHOIa KOIeOaHU MaTeMaTH4ecKOro
MasITHUKA.

OmnpeneneHne 9acTOTHI U MEPHO/Ia KOIEOAHUH MPYKHHHOTO
MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TIEpUOIa KOJIeOAHHH TTO/IBEIICHHOTO
K HUTH I'py3a OT JJIMHBI HUTH. VccnenoBanue 3aBUCMOCTH
neproja KojeOaHui MPYKMHHOTO MasiTHUKA OT MacChl Ipy3a.
[IpoBepka HE3aBHCUMOCTH IIepHoOAa KojeOaHui rpysa,
HOJIBELICHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.
H3mepenune ycKopeHusi CBOOOTHOTO M ICHHS

9.8

9.9

duznyeckue SBICHUS B IPUPOJIE: BOCTIPHITHE 3BYKOB
KUBOTHBIMH, 3eMJIETPSICEHHE, CEHCMHYECKUE BOJIHBI, ITyHAMH, 9XO
TexHudeckne ycTpoiicTBa: 3X0JI0T, HCIOIb30BaHKE YIIbTPa3ByKa B
OBITY U TEXHHUKE

10

11

OJIEKTPOMAT'HUTHOE I1OJIE Y SJIEKTPOMAI'HUTHBIE BOJIHBI

DJIEKTPOMArHuTHOE ToJie. DJIEKTPOMarHuTHhIE BOIHBI. CBOMCTBA

101 AIIEKTPOMArHUTHBIX BOJIH

10.2 [Ikasna 371eKTPOMAarHUTHBIX BOJIH

103 BJ'IGE(TpOMaFHI/ITHa}I npupoza cera. CkopocTb cBeta. BonHoBble
CBOIICTBA CBETa
[TpakTuyeckune paboOTHI:

10.4 W3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBIO
MOOMIBHOTO TenedoHa

105 dusznyeckue sIBJICHUS B IPUpoJie: OMOIOrHYecKoe 1ecTBHE
BUJMMOTO, YIbTPa(UOJIETOBOIO U PEHTT€HOBCKOI0 M3JIy4eHHH

106 TexHuueckue yCTPOﬁCTBa: UCIOJIb30BAHUE JIEKTPOMArHUTHBIX
BOJTH JIJIS1 COTOBOM CBSI3H

CBETOBBIE ABJIEHU A

111 JIyueBas monens cBera. MicTouHMKH cBETa

11.2 ITpsimonuHEITHOE pacIpOCTpaHEHHUE CBETA

11.3 Otpaxenue cBera. [110ckoe 3epkano. 3aKOH OTpakeHHsI CBETa

114 [Tpenomnenue cBera. 3akoH mpejaomieHus ceera. [lonHoe
BHYTpPECHHEE OTPaXKCHUE CBETa

11.5 JInnza. Xop stydeit B IMH3e

11.6 Onrtuueckas cuctema ¢GoToarmapara, MUKPOCKOIIA U TeJIeCKoTa

11.7 ['na3 xak ontuyeckas cucremMa. banm3opykocTh U 1adbHO30PKOCTb

118 Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. CrioskeHue
CHEKTPAIBHBIX IBETOB. [lucmepcus ceeta
[TpakTueckue paboThI:
HccnenoBanue 3aBUCUMOCTH yIila OTPask€HUSI CBETOBOI'O JIyya OT
yIJIa ajieHusl.

11.9 W3yueHne xapakTepUCTHK U300pakeHUs MpeIMeTa B IIIOCKOM

3epKaie.
HccnenoBaHue 3aBUCUMOCTH yTJ1a MPEJIOMIICHUST CBETOBOTO JIyda
OT yIJIa TIaJICHNs Ha TPAHMIIE «BO3AYX — CTEKIION.




[Tomy4yeHnue n300pakeHHiA ¢ TOMOIIIBIO COOMPAIOIIEH JTUH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI
coOMparoIe TUH3HI.

OnbITHI IO PA3TI0KEHHUIO OEJIOT0 CBETa B CIIEKTP.

OnBITHI IO BOCTIPHUSTHIO I[BETA MIPEIMETOB IPU HX HAOIIOICHUH
4yepe3 [IBETOBbIC (PHIIBTPHI

dusnyeckue sBieHUs B npupose: 3atMenus Connua u JlyHsl,
11.10 1IBETA TEJI, ONTUYECKHE SBICHUSA B aTMocdepe (1IBeT Heba,
pedpakmus, pagyra, MUpPax)

TexHUYECKHE YCTPONUCTBA: OUKH, TIEPHUCKOII, (hoTOamTIapar,

11.11
ONTHYECKHE CBETOBO/IbI

KBAHTOBBIE ABJIEHUA

121 OmnwiTel Pe3epdopaa v mranerapaas Mojiens atoMa. MoJienb aTtoma
bopa

122 Hcnyckanue u noryonieHue ceera atoMoM. KBanTel. JInneluaTeie
CIIEKTPbI

12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- u raMmMa-u3TydeHHs

124 Crpoenue aToMHOrO siipa. HykioHHas Mozienb aTOMHOTO si/ipa.
N3oTomnsl

125 PannoaktuBHble npeBpaienus. [lepuoa nmomypacnaga aToMHBIX
a1ep

126 SnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsSJ0BOIO U MAaCCOBOTO
qrces

12.7 OHeprus CBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

12 128 PeflKuHH cuHTe3a u aenenus saep. Ucrounnku snepruu CosHua U

3BE31

129 Snepnas snepretuka. J/leiicTBre paailoaKTUBHBIX U3TyYEeHUI HA

JKMBBIC OpPTaHHU3MbI

[TpakTiueckue paboThI:

HaGnroneHue CrijIonIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyUEHHUS.
12.10 WccnenoBanue TpeKoB: U3MEPEHUE SHEPTUH YACTHUIIBI IO
TOPMO3HOMY NYTH (110 hoTOrpadusm).

H3mepenune paanoakTuBHOTO hoHa

dusnueckue IBICHHUS B IPUPOJIE: €CTECTBEHHBIN paJiiOaKTUBHBIN
($OH, KOCMUYECKHE JIyUH, paIMOAKTHBHOE U3ITyISHHE IPUPOIHBIX

12.11 . .
MUHEpAJOB, IEUCTBUE PAJIUOAKTUBHBIX U3y4YEHUN Ha OPraHU3M
YeJI0BEKa

12.12 TexHu4eckne yCcTpoMCTBa: CIIEKTPOCKOII, MHANBUAYAJIbHBIN

AO3UMCETP, KaMCpa Bunbscona

IHPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K PE3YJIIBTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM IMPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUSA

Kon IIpoBepsiemble TpeOGOBaHMS K NMPEIMETHBIM pe3yJibTaTaM 02a30BOr0 YPOBHS
NPOBEPSIEMOr0  OCBOCHMS OCHOBHON 00pa30BaTe/IbHON NMPOrPaMMbl OCHOBHOIO 00111€ro
TpeOoBaHus oOpa3zoBanusi Ha ocHoBe PI'OC

[Tonnmanue poau GU3MKU B HAYYHOU KapTUHE MHpa; cHOPMUPOBAHHOCTH 0a30BbIX
MPEJCTaBICHUNA O 3aKOHOMEPHOM CBSA3M U MO3HABAEMOCTH SBJICHUH MPUPO/IBI, O POIU
JKCIIEPUMEHTA B (PU3HKE, O CUCTEMOOOpa3yoel poiar PU3NKU B pa3BUTUU
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHHA, 00 3BOMIONNN (PU3NUECKUX 3HAHUH U UX
POJIU B IIEJIOCTHON €CTECTBEHHOHAYYHON KapTHHE MUPa, O BKJIa/le POCCUICKUX U
3apyOeKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE HAYKH, 0ObSICHEHHE IIPOIIECCOB




OKPY’KaIOIlIer0 MUpPa, Pa3BUTUE TEXHUKU U TEXHOJIOTUH

3HaHUA 0 BUJAX MaTepuu (BEIICCTBO M IOJIE), O ABMKEHUHU KaK CIIOCOOE CYIIeCTBOBAHUS
MaTepuu, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH CTPOCHUS BEIIECTBA, O (pU3uIecKoi
CYIIHOCTH SIBJICHUH TPUPOBI (MEXaHUYECKUX, TEIJIOBBIX, JICKTPOMATrHUTHBIX H
KBaHTOBBIX); YMCHHC pas3jiIndyaTh ABJICHHA 10 OITMCAHUIO UX XaPAKTCPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIHMX JIaHHOE (PU3UYECKOE SBIICHHUE; YMEHUE
pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NUECKUX SABJICHUN B OKPYKAIOIIEM MHPE,
BBIJICJISS UX CYIIECTBEHHBIC CBOMCTBA (IPU3HAKHM)

BJ'IaI[eHI/IC OCHOBaMH ITOHSATHHHOTO arrapara 1 CMMBOJIMYCCKOI'O SA3bIKa (bI/ISI/IKI/I u
HCIIOJIb30BAHHUC UX IJId PCIICHUA Y'-ICGHBIX 3aaa4; YMCHHC XapaKTCpHU30BaTh CBOMCTBaA
TCI, (bI/ISI/I‘ICCKI/Ie SABJICHUSA U IIPOLECChI, UCIIOJIB3YA (l)yHI[aMeHTaJ'IBHBIC " OMIIMPHYCCKUEC
3aKOHBI

VYMeHue ONUChIBaTh U3yUCHHBIC CBOMCTBA TNl M (DU3NUECKUE SBIICHUS, UCTIOIb3Ys
(hu3HYECKrEe BETMUUHBI

Brnanenune ocHoBaMH METOJIOB HAYYHOTO IMO3HAHUS ¢ YIETOM COOIIOICHUS TTPaBUII
0e30macHOTO TpyAa: HAOIIACHHE (PU3HUCCKUX SBICHHM:

YMEHHE CAMOCTOSITEIIFHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M3 JAaHHOTO Habopa
000pyIOBaHUs IO UHCTPYKIIUH, OMKCHIBATH XOJI OTBITA U 3aMHCHIBATH €r0 Pe3yNIbTAaThI,
(hOopMyIIMPOBATH BEIBOJIBI;

MIPOBEJICHUE MPSMBIX U KOCBEHHBIX U3MEPEHUN (DU3NUYECKUX BETUMYHH: YMEHHE
TUTAHUPOBATHh U3MEPEHUsI, CAMOCTOSITEIIHHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY I10
WHCTPYKLWH, BEIYUCIATH 3HAUYCHUE BEIMYMHBI U aHATTU3UPOBATD MOJIYyYEHHBIE
pe3yabTaThl ¢ Y4ETOM 3aJaHHON ITOTPEUIHOCTH PE3yNIbTaTOB U3MEPEHUM;

MIPOBEJICHUE HECTIOKHBIX IKCIIEPUMEHTATbHBIX UCCIIEI0OBAaHUI; CAMOCTOSTEIHHO
coOHMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M TPOBOJIUTH UCCIICIOBAHUE 110 HHCTPYKIIHH,
MPEJICTABIATh MOTYYCHHbBIE 3aBUCUMOCTH (DU3MUECKUX BEIHYMH B BUJE TaOJIUIl U
rpadMKOB, YYUTHIBATH IMOTPEITHOCTH, AETATh BEIBOJIBI IO PE3YJIbTATaM UCCIICTOBAHHMS

[ToHnMaHMe XapaKTepHBIX CBOMCTB (hU3MYECKUX MOAENeH (MaTepuaibHas TOUKa,
a0COJIIOTHO TBEPJIOE TEIO0, MOAEIH CTPOSHUS a30B, )KUIKOCTEH U TBEPBIX Tel,
IUTaHEeTapHasi MOJIeNIb aTOMa, HyKJIOHHAs! MOJIEJIb @aTOMHOT'O Si/Jpa) U YMEHHE IPUMEHSATh
uX Ui 00bsICHEHUs] (PU3MUECKUX TPOLIECCOB

YMeHue o0bSICHATh (PU3NUECKUE MTPOLIECCH] U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYallull PaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YACTHOCTH, BBISIBISITh IPUUYUHHO-
CIJICZICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHHUE C ONOPOM Ha M3yUEHHBIE CBOMCTBA
(bu3NYeCKUX SIBICHUN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH

YMmenue pemiats pacuéTHble 3a1aun (Ha 0aze 2 — 3 ypaBHEHMI), UCTIOIb3YsI 3aKOHBI U
(bopMyIbl, cBA3bIBAIONINE (PU3NYECKHE BETUYMHBI, B YACTHOCTH, 3aIIMChIBATh KPATKOE
YCJIOBUEC 3a/ia4i, BBIABJIATH HCJOCTAIOIIUC TAHHBIC, BI)I6I/IpaTI> 3aKOHBI U q)OpMy.]'IBI,
HE00XO0AUMBIE IS €€ PeLIeHHUs, UCII0JIb30BaTh CIIPABOYHBIE JAHHBIE, IPOBOAUTH PACUETHI
1 OOCHHUBATH PCATTMCTUYIHOCTD IMOJTYYCHHOI'O 3HAYCHUA (1)H3I/I‘-ICCKOI>1 BCJIMYHHBI; YMCHUC
OIPEeJIeNIATh Pa3MEPHOCTh (PU3MUYECKON BEIMUMHBI, TOTYYEHHOM IPU PELIeHUH 331a4H

YMeHHe XxapakTepu30BaTh IPUHLHUIIBI IEUCTBUSA TEXHUYECKUX YCTPONCTB, B TOM YHUCIIE
OBITOBBIX MPUOOPOB, ¥ MPOMBIIIIEHHBIX TEXHOJIOTHYECKHUX MPOLIECCOB MO UX ONMUCAHMIO,
UCIIOJIb3YS 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHHUIN U HeoOXoauMble (prU3HUecKre
3aKOHOMEPHOCTHU

10

YMeHue UCTI0NIb30BaTh 3HAHUS O (PU3NYECKUX SIBICHUSIX B TIOBCEIHEBHOM KU3HM IS
o0ecrnieueHns 0€30MacHOCTH MpHU 0OpallieHNH ¢ OBITOBBIMU MPUOOPAMU U TEXHUYECKUMU
YCTPONCTBaMHU, COXpAaHEHHUS 3/J0OPOBbS U COOIIOCHUSI HOPM SKOJIOTUYECKOTO MTOBEICHUS
B OKPY’KAIOIIEH cpefie; MOHUMaHue HeOOXOAMMOCTH MPUMEHEHHUSI TOCTHKEHUN (HU3UKU 1
TEXHOJIOTUH JIJIsl pallMOHAJIbHOTO NIPUPOAOINOJIb30BaHUS

11

OmnbIT noucka, mpeoOpa3oBaHus U MpeaCTaBIeHUS HHPOopMaUU (HU3UIECKOTO
COJIepKaHusl C UCIOJIb30BaHUEM HH(DOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI;
YMEHHUE OLIEHUBATH JIOCTOBEPHOCTh MOTYYEHHONW HH(pOpPMALIUK HA OCHOBE UMEIOIIMXCS
3HAHUU U TONOJHUTENIbHBIX UCTOYHUKOB; YMEHUE MCIOIb30BaTh MPU BHINOJIHEHUN




y4eOHBIX 3aJJaHUI Hay4YHO-TIONMYJISIPHYIO JTUTEPATypy PU3NYECKOTO COACPIKAHMUS,
CIIPaBOYHBIE MaTEpPHUAIIBI, pECYpPChI CeTH VIHTEepHET; BliajieHre 0a30BLIMH HaBBIKAMU
npeoOpa3oBaHus HH(OPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO; YMEHUE
C03/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE MH(POPMAITUH U3
HECKOJIbKUX HCTOUYHUKOB

INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, ITIPOBEPAEMBIX HA OI' 110 ®PU3UKE

Kox IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 MEXAHUWYECKUE ABJIEHMUA

1.1 Mexanunueckoe aBuxenue. Marepuanbnas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTD JBUKEHUS

PaBHOMepHOE 1 HepaBHOMEpHOE aBXKeHue. CpeaHsis CKopocTb. PopMyiia Tt BEIYMCIEHUS CPEaHER
1.2 ckopoctu: V = S/t

PaBHOMepHOE TTpsIMONIMHEHOE IBUKEHUE. 3aBUCUMOCTh KOOPIUHATHI T€JIa OT BPEMEHH B CIIy4yae
PAaBHOMEPHOT'O NPSIMOJIMHEUHOIO JBUKEHUSA:

13 xX(1)=x, +vut

I'paduku 3aBUCUMOCTH OT BPEMEHH IS MPOEKIIMU CKOPOCTH, MPOEKIUH NepEMEILIEHNUs, IIYTH,
KOOpJMHATHI [IPU PABHOMEPHOM NIPSIMOJIMHEWNHOM JIBUKEHUU

3aBUCUMOCTh KOOpAUHATHI T€JIa OT BpEMCHHU B CIIy4a€ paBHOYCKOPEHHOI'O HpHMOHHHGﬁHOFO
JABUXKXCHUA

-le:f:l =1|-'.|;|__ * f_ax *

(] iy

DopmyJIbl U1 TPOEKLIMHU IEPEMELLECHHUS, TPOCKIIMU CKOPOCTH U ITPOEKIIUU YCKOPEHUS IIPU
PaBHOYCKOPEHHOM MPAMOJIMHENHOM JBHKCHUU:

2

t
1.4 .sx(r)=vﬂx-r+ax-?.
U_\'('f) =Up, T4, 1,

a.(f)=canst,

5 o]

- =72
Uay Uiy “a,8,

I'paduku 3aBUCUMOCTH OT BPEMEHH JUIsl IPOEKIIMH YCKOPEHUS, MPOEKIIUU CKOPOCTH, TPOEKIINU
NEPEMEILICHHS], KOOPAUHATHI IPU PABHOYCKOPEHHOM IIPSIMOJIMHEWHOM JIBHYKEHUH

CoboaHoe nagenue. @opmyiibl, ONMHMCHIBaIOIME CBOOOAHOE MaJIeHNE Tejla 110 BEPTUKAIH (JBI)KEHUE
TeJa BHU3 WM BBEPX OTHOCUTENILHO MOBEpXHOCTH 3emin). ['paduku 3aBUCUMOCTH OT BpEMEHH IS
NPOEKIUH YCKOPEHUs, TPOEKLIUU CKOPOCTH U KOOPIUHATHI TPH CBOOOIHOM a/IeHUH Tea Mo
BEPTUKAIIN

1.5

CKOpOCTh PaBHOMEPHOTO JIBMKEHHUS TeNa MO OKPYKHOCTH. HampaBieHne CKopocTH.
dopmyiia a7 BBIYUCICHUS CKOPOCTHU Yepe3 pajinyc OKPYKHOCTH U MEPUOJ OOpaICHHUS:
b= iMR
T

LlenTpocTpeMuTenbHOe yckopeHue. Hanpapnenue eHTpocTpeMUTENbHOT0 yekopeHus. @opmyra Juist
BBIYHCIIEHUS] YCKOPEHUS:

1.6




1.7

Macca. IInotHocTs Bemecta. @opmyiia i BBIYUCICHUS IITIOTHOCTH:
_m
V

1.8

Cuma — BCKTOPHAasA (1)I/IBI/I‘ICCKa$I BenmuuHa. CloKeHUEe CUJI

1.9

SBnenune nnepuuu. [lepsoiit 3axkon HeroToHa

1.10

1.11

Bropoii 3akon HerotoHa:

F=m-a

CoHanpaBlIEHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha TEJIO
B3anmopencrteue ten. Tperuit 3akon Herorona:

Fy y=-F_,

1.12

TpeHHe IMIOKOA U TPCHUC CKOJIbXKCHUA. CDopMyna JJIS1 BBIYUCIICHUS MOAYJIA CUJIbI TPCHU A
CKOJIBXXCHHA

Frp:p-;‘ﬁ.r

1.13

Hedopmarnus Tena. Ynpyrue u Heynpyrue aepopmanuu. 3akoH ynpyroi aegopmanuu (3akox ['yka):
F=k-Al

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOT'O TATOTCHUS:

My -ty
F=g. .1 2

R
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.
®opmyna 175 BEIYUCIECHUS CUJIbI TSKECTH BOIM3H MoBepXHOCTH 3emun: F = mg.

Z[BI/I)KGHI/IC IJIAHET BOKPYT COJ'IHI_[a. HepBaﬁ KOCMHUYECKAA CKOPOCTh. HesecomocTts u MEPETrpy3Kn

1.15

1.16

Hmnynec Tena — BeKTOpHas pu3ndeckasi BeNUIMHA.
=m0
Nmnynbe cucrems Ten. U3MeHenne uMmmynbsca. MMIynbse cuibl
3aKOH COXpaHEHUsl UMITYJIbCa JJIs1 3aAMKHYTOM CUCTEMBI TEJN:
D=0, +im, U, =const

PeaktuBHOE ABMKEHHE

1.17

1.18

Mexann4geckas pa60Ta. (I)OpMy'J'Ia JJIs1 BBIYHMCIICHUA pa6OTBI CHIJIBI:

A=Fsooso

Mexann4deckas MOIITHOCTD:

n=4
I

Kunernueckas n MOTCHIMAJIbHAsA SHCPIrus. d)opMyJIa JUIA BBIYMCIICHUA KHHETHIECKOMN OHCPIUH:




}JE_,?E
B

Teopema o kuHeTHueckou sHeprun. opmMyra AJisi BEIMUCIEHUS MOTEHIIMAIbHOW SHEPTUH TeNa,

IIOOAHATOIO

Haxa 3eMIIEN:

E,=mgh

1.19

MexaHndeckas OHEPIu-i:
E=E;+E,
3aKkoH COXpaHCHUA MeXaHnYeCKOH OHCPI'UH. CDopMyﬂa JJIs1 3aKOHA COXpaHCHUA MeXaHHIECKOH

SHEPruM B OTCYTCTBUE CWII TpeHus: E = const.
ITpeBpanieHre MEXaHMYECKON SHEPTUH ITPU HAJTMYUU CUJIBI TPEHUS.

1.20

1.21

1.22

[TpocThie MeXaHU3MBI. «30J10TO€ IPABUIIOY» MEXaHUKH.
Peruar. Moment cwist; M - Fl.
YcnoBre paBHOBECHS phlyara:

M +M, +..=0
[ToaBuxHBIN 1 HeTOABKHBIN O0710KK. KITJ] mpocThIx MEXaHH3MOB,
n= AHM-E&H&H
A‘S&TI:E"IBEEHH

[laBiienue TBEpIOTO TENA.
®opmyna /17151 BBIYMCIICHHS 1aBJICHUs TBEPIOTO Tea:

_F

JlaBnenue raza. ATMocepHOe 1aBICHHE.

I'mppocTaTyeckoe 1aBJIEHUE BHYTPH KUIKOCTH.
@dopmyna s BBIYMCICHUS TABJICHNS BHYTPU KUIKOCTH:

p=pgh+p_,

3akoH [lackans. ['mapaBaudeckuii npecc

1.23

3akoH Apxumena. @opMyiia 1Jis ONPEEIICHNS BHITAIKMBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO,
MOTPYKEHHOE B JKUJKOCTb WJIU Tas:

Fap =PV

Ycnopue miapanus Tena. [lnaBanue CYAOB U BO3AYXOIIABAHUC

1.24

Mexanuueckue kojebaHus. AMIUIUTY/a, IEPUOJl U yacToTa Kosebanuit. @opmyra, CBI3bIBAIOIIAS
YacTOTY U Nepuo/ KojaeOaHu:

1.25

Maremaruueckuii u HPY)KI/IHHHﬁ MasiTHHUKMH. HpeBpameHI/Ie OHCPTHUHU IIpU KoJiIe0aTeIbHOM JABVKCHNUN

1.26

1.27

?)aTYXaIOH_II/IG KoJIeOaHMSI. BLIHY)KIICHHBIG koJsieOanus. Pe3onanc

MexaHn4ecKHne BOJIHEL. HpO)IOJ'H)HI)Ie " IOIICPCYHBIC BOJIHBI. HJ'II/IHa BOJIHBI U CKOPOCTH
pacnpoCTpaHCHUs BOJIHBI:

h=v-T

1.28

3ByK. 'poMKOCTB U BbICOTa 3BYyKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha rpaHuIle ABYX cpea. MHdpa3Byk




U yIbTPa3BYK

1.29

1.30

1.31

IIpakmuueckue pabomoi

N3mepenne cpeqHel IOTHOCTH BELIECTBA; apXUMENOBON CUJIBL; )KECTKOCTH NPYKUHBIL;
KO3(pPUIIMEHTa TPEHUS CKOJIbKEHU; paOOThI CUJIBI TPEHMS], CHJIBI YIIPYTOCTH; CPETHEN CKOPOCTH
JBIDKEHUS OpycKa 110 HAKJIIOHHOM IJIOCKOCTH; YCKOpEHUs OpycKa MpH IBUKEHUU 110 HAKIIOHHOM
IUIOCKOCTH; YaCTOTBI M IIEPHO/1a KOJICOAHNH MaTeMaTUYeCKOr0 MasiTHUKA; 4YaCTOThI U IIeproja
KOJICOAHUH MPYKMHHOTO MasTHUKA; MOMEHTA CHJIBI, IEHCTBYIOLIETO Ha phIyar; paboThl CHIIBI
YIPYTOCTH MPH NMOABEME I'Py3a € IOMOIIBIO HEMOABUKHOIO 0J10Ka; pabOThI CUIIBI YIPYTOCTH IPU
noabEMe rpy3a ¢ HOMOUIBIO MOJBHYKHOTO OJIOKA.

HccnenoBaHue 3aBUCUMOCTH apXUMETI0BON CHIIbI OT 00BbEMA NOrPyKEHHON YacTH TeJla U OT
IJIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CUJIbI OT MAacChl T€Ja; CUJIbI TPECHUS
CKOJIBJKEHUS OT CUJIbI HOPMAJIBHOTO IaBJICHUS U OT POJA MMOBEPXHOCTH; CUJIBI YIIPYTOCTH,
BO3HHKAIOIIEH B MPYXHUHE, OT CTENEHH JeOpMAaLUU MPYKHUHBI; YCKOPEHHsI OpycKa OT yria HakjIoHa
HalpaBJISoLIei; neproaa (4acToThl) KojaeOaHUi HUTSIHOTO MasiTHUKA OT JUIMHBI HUTH; IIEpUoia
KOJICOAHUH MPYKMHHOTO MasiTHUKA OT MAaCChI TPYy3a U JKECTKOCTH MPYKHUHbI; HCCIEIOBAHNE
HE3aBUCUMOCTH IIEeproJia KoJaeOaHU HUTSIHOIO MasgTHUKA OT Macchl Ipy3a. [IpoBepka ycinoBus
pPaBHOBECHs pblyara

Qusuueckue s161eHUs 8 NpuUpooe: TIPUMEPBI ABUKEHUS C PA3IIMYHBIMU CKOPOCTSIMU B )KUBOU U
HEXHBOW MPUPOJIC, ACUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, IPUIIUBBI U OTJIHUBBIL, ABI)KEHUE
miaHeT CONTHEUYHON CUCTEMBI, PEAaKTUBHOE JIB)KEHHE KUBBIX OPraHU3MOB, PhIYaru B TeJie YEJIOBEKa,
BIUSTHUE aTMOC(HEPHOTO JAaBIICHUS HA )KUBOW OPraHU3M, IJIaBaHUE PbIO, BOCTIPUSATHE 3BYKOB
JKAUBOTHBIMH, 3€MJICTPSICEHUE, CEICMUYECKHE BOIHBI, I[yHAMH, X0

Texnuueckue ycmpoiicmea: CIUAOMETP, NATUUKU TOJT0XKEHUS, PACCTOSIHUS U YCKOPEHHUS,
JUHAMOMETD, MOAIIUITHUKY, PAKEThI, pblyar, OJBUKHBIA U HEMOJBUKHBIN OJIOKU, HAKIIOHHAS
IUIOCKOCTB, IPOCThIE MEXaHU3MBbI B OBITY, COOOLIAIOIIUECS COCYAbI, YCTPOHCTBO BOJONPOBOAA,
THJIPABINYECKUN IIPecc, MaHOMETP, OapOMETp, BEICOTOMED, MOPLIHEBOM HACOC, aPEOMETP, IXO0JIOT,
UCIIOJIb30BaHUE YIIBTPA3BYKa B ObITY M TEXHUKE

TEIIVIOBBIE ABJIEHW A

2.2

OCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOCHHMS BellecTBa. Moaenu TBEPIOro,
JKUJKOTO U ra3000pa3Horo coctosiHui BemectBa. Kpucrammueckue u amopgHsbIe Tena

JBmxeHnue yacTuil BemiectBa. CBs3b CKOPOCTHU ABUKEHUS YaCTHI] C TeMrepaTrypoi. bpoyHoBckoe
JBIKeHue, T dy3us

2.3

CmauuBaHue U KalmWJITSIPHBIC ABJICHUA

2.4
2.5
2.6
2.7

2.8

TennoBoe paclIMpeHne U cxKaThe

TermoBoe paBHOBECHE

Buytpennss sneprus. Pabora u ternonepenaya kak ciocoObl H3MEHEHHUS! BHYTPEHHEW SHEPTUu
BI/II[BI TCIIoNEpCaavYn: TCILJIOMPOBOAHOCTh, KOHBCKI WA, U3JTYUCHUC

Harpeanue u oxnaxaenue ten. KoianuecTBo TemaoThl. Y ienbHas TEMI0EMKOCTb:

O=cm(t,~1)

2.9

2.10

2.11

2.12

3akoH COXPAaHCHUS SHCPIUH B TCIIJIOBBIX MPOLECCAX. ypaBHCHI/IC TEIIOBOro OallaHca:

O +0, +..=0

Hcnapenue u konaeHcanus. Mi3MeHeHne BHYTpEHHEN SHEPTUH B IPOLIECCE UCTTApEHUS U
KOHJeHcaluu. Kurenne skuikocTu. Y aenbHas Temiora napooopasosanus: L = Q/m

BraxHocTs BO31yXa

[InaBnenue u kpucrammsanus. i3MeHeHrne BHyTpEHHENW SHEPTUH NIPY IIJIaBICHUU U
KPUCTAJUIM3aLUU. Y JeNIbHAas TEIUIOTa IIIaBICHU:




BHyTpeHHSIs SHEPTrHsl CrOpaHus TOIUTUBA. Y IelibHask TEIUIOTa Cropanus Tomiuea: 4 = Q/m

2.13
2.14  Tlpuauumnsl paboTsl TemioBbix asurateneii. KI1/] rermioBoro qurarens
Ipaxmuueckue pabomul
N3Mepenue ynenbHOH TEIIOEMKOCTH METAIIIMUECKOT0 MINHAPA; KOJIMYECTBA TEIJIOTHI,
MOJIy4EHHOTO BO/IOM KOMHATHOM TeMIepaTypbl (PUKCUPOBAHHOW Macchl, B KOTOPYIO OMYIICH
2.15  HarpeTblii UIMIMHJP; KOJINYECTBA TEIIOTHI, OTAAHHOTO HAIPEThIM LIWIMHIPOM, IIOCIIE OIYCKaHUs ero
B BOJly KOMHATHOM TEMIIEpaTyphl; OTHOCUTENILHOMN BIaXHOCTU BO3/1yXa; YJEJIBbHOMN TEMIOThI
IUIaBJIeHUs JbJia. VcciieqoBaHNe H3MEHEHHs TeMIIepaTyphbl BOABI IPU Pa3IMYHBIX YCIOBUAX; SIBICHUS
TEII000MEHa MPU CMELIMBAHUU XOJIOJHOW U ropsiuei BOJIbl; Ipoliecca UCIapeHus
Qusuueckue s61eHUs 6 Npupode. TOBEPXHOCTHOE HATSKEHUE U KaMJUISIPHBIE SIBIICHUS B IPUPOJIE,
2.16 | kpuctamibl B pupojie, uznydenue ConHIla, 3aMep3anre BOJOEMOB, MOPCKUE OpU3bI; 00pa3oBaHHe
pOCHI, TYMaHa, UHes, CHera
Texnuueckue ycmpoticmea: KalUuIApbl, IPUMEPBI UCII0JIb30BAaHUS KPUCTAIUIOB, KUAKOCTHBIN
2.17  TepMoMeTp, JaTYUK TEMIIEPATYPHI, TEPMOC, CUCTEMA OTOILICHHS JOMOB, THTPOMETPHI, IICUXPOMETD,
napoBasi TypOMHa, IBUTaTeNlb BHYTPEHHEI0 CrOpaHMsl
3 OJIEKTPOMATI'HUTHBIE SABJIEHUA
3.1 OnexTpu3zanys Ten. J[Ba BUaa 3IeKTPHUUECKUX 3apsi/iOB
3.2 B3aumopeiictBue 3apsikeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHECHHSI JCKTPHUECKOTO 3apsiia
34 Onekrpuueckoe nojue. Hanpspk€HHOCTH anekTpuueckoro nois. [Ipunnun cyneprno3nuuu
' JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocutenu snexTpudeckux 3apsaoB. JleficTBUe 3IEKTPUYECKOT0 MOl Ha 3JIEKTPUUYECKUE 3apsi/Ibl.
' [IpoBOAHMKY U TUANEKTPUKH
[TocTosiHHbIM anekTpuueckuil Tok. [leiicTBus anexkTpuueckoro Toka. Cuna roka. Hanpsxenue.
I =qg/t,U=A/
DNEKTPUYECKOE COITPOTUBIIEHHE. Y AEIBHOE DJIEKTPUUECKOE COIPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma aist yyactka snekrpuueckoi mernm: | = U/R
[TocnenoBarenbHOE COEAUHEHUE IPOBOIHUKOB!
I,=I,: U=U,+U,: R=R +R,
3.9 [TapamienpHOE COEIMHEHUE IPOBOJIHUKOB PABHOTO CONPOTUBIICHHUS:
U=U:I=1+1; Rzi.
- - 2
CMmeniaHHble COETUHEHUS] IPOBOTHUKOB
310 Pa6ota n momHOCTS AnmekTprueckoro Toka. A = Ult, P = Ul
3akoH [[xoyins — Jlenna:
2
3.11 QO=I"-R-t
3.12  OmsIT Dpcrena. MarHuTHOE 110JI€ PSIMOTO IPOBOJHHUKA ¢ TOKOM. JIMHMM MarHUTHON MHAYKIIUU
3.13  MarauTtHoe noJje MOCTOSIHHOTO MarHuTa. B3zanmoelcTBIe MOCTOSIHHBIX MAarHUTOB
3.14  ]JlelicTBHe MarHUTHOTO TIOJIS HA IPOBOIHUK C TOKOM
3.15 | Onbrter @apazes. SIBnenue snekrpoMarauTHON HAYKIUU. [IpaBumo Jlenma




IIpaxmuueckue pabomoi

H3mepeHue 3JIeKTPHIECKOTO COMMPOTUBIECHUS PE3UCTOPA; MOIIIHOCTH AIEKTPUUYECKOTO TOKA; pabOThI
ANEKTPUYECKOTO TOKA.

HccnenoBanune 3aBUCUMOCTH CUJTBI TOKA, BO3HUKAIOIIETO B IPOBOJHUKE (PE3UCTOPHL, JIAMIIOUKA), OT
3.16 | HampspkeHMs Ha KOHIIAX MPOBOJHMKA; 3aBUCUMOCTH COTPOTUBIICHUS OT JUIMHBI IPOBOTHUKA,
IUIOLIA/IN €T0 IONEPEYHOr0 CEYEHUS U YAECIBbHOIO COIIPOTUBIICHHUS.

[TpoBepka mpaBuiia AJsl AIEKTPUUECKOT0 HAMPSDKEHUS MIPU MOCIIEI0BATEILHOM COeIMHEHUHT
MIPOBOJIHUKOB; TIPaBUJIA JIJISl CUJIBI AJIEKTPUYECKOTO TOKA MPHU MapalIeIbHOM COSUHEHUN
MIPOBOJAHHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Dusuueckue A61enus 8 npupoode: SINEKTPUIECKUE IBICHUS B aTMOCc(hepe, SJTEKTPHIECTBO KUBBIX
3.17  opraHu3MoB, MarHUTHOE I0JIe 3eMJIH, Ipeii( MOIOCOB, POJIb MATHUTHOTO TTOJIS AJIs )KU3HU Ha 3emIie,
HOJISIPHOE CUSTHHE

Texnuueckue ycmpoiicmea. 31€KTPOCKOI, aMIEpMETpP, BOJIBTMETP, PEOCTaT, CYETUUK FIEKTPUUECKOM
SHEPTHUH, SJEKTPOOCBETUTEIIbHBIE TPUOOPHI, HAarpeBaTEIbHBIE AIEKTPONPUOOPHI (IPUMEPHI),
JIEKTPUUECKHUE NTPEIOXPAHUTEIH, TEKTPOMArHUT, JEKTPOJBUTaTellb IIOCTOSHHOIO TOKA, TeHepaTop
IIOCTOSIHHOTO TOKa

3.18

3.19  DnekrpomarHuTHbIe BONHBIL. [lIKkana 31eKTpOMarHuTHRIX BOJH

3.20 | JlyueBas monuenb cera. [IpsimonuHeitHOE pacipocTpaHeHHEe CBETa

3.21 | 3akon oTpaxkeHus ceta. [I1ockoe 3epkano

3.22 | IIpenomieHue cBeTa. 3aKOH MPEIOMIICHHS CBETa

3.23 | lucnepcus cBeTa

3.24  Jlunza. Xox nydeii B tun3ze. PokycHoe paccrosiHue uH3bl. Ontryeckas cuia iuH3sl: D = 1/F

3.25 I'ma3 kak onTuyeckas cuctema. Onruiaeckrue npudopsl

Ipakxmuueckue pabomul

H3MepeHune onTHYeCKOW CHITbI COOMPAIONIEH JIMH3bI, (POKYCHOTO pacCTOSIHHUS COOUPAIOIICH JTHH3BI
(110 CBOICTBY paBE€HCTBA Pa3MEPOB MPeaMETa U H300paKeHUs, KOT/1a TIPEAMET PaCIIONIOXKEH B

3.26 | nBoitHOM (hokyce), oKa3aTes MPEIOMIICHUS CTEKJIA.

HccnenoBanue cBOHCTBA N300paKEHHUS, TTOJYYEHHOTO C TIOMOIIBI0 COOMPAFOIIEH JIMH3BI;, NU3MEHCHUS
(OKYCHOTO pacCTOSIHHSI IBYX CIOXKEHHBIX JIMH3; 3aBUCUMOCTH YTJIa PEJIOMIIEHHUS CBETOBOTO JIyda OT
yIJ1a IaICHUs] Ha TPaHMIIE «BO3IYX — CTEKIIO»

Dusuneckue s61eHUs 8 npupode.‘ 3aTMCHUA COJ'IHIIa u .HYHBI, OBETa TCJI, OIITUYCCKUC SABJICHUA B

3.27 atMocdepe (uBeT Heba, pedpakius, pagyra, MUPax)

3.28  Texuuueckue ycmpoiicmea: 0UKH, IEPUCKOI, (OTOANINAPAT, ONTHUECKUE CBETOBOIbI

4 KBAHTOBGIE ABJIEHUA

4.1 PanunoaktuBHOCTH. Anbda-, 6eTa-, raMMma-uzinydeHus. Peakiuu anbda-u O6era-pacnama
4.2 OmneiTel Pezepdopaa o paccestnuto anbda-yactuu. [Inanerapuast moaens aToma

4.3 CocraB aToMHOTO simpa. M30TOIBI

4.4 Ilepnon nonypacnaaa aTOMHBIX SAEp

4.5 SAnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apsA0BOI0 U MacCOBOTO UHCEN

Qu3suueckue s161eHUs 8 NpUpooe: eCTECTBEHHBIN paOaKTUBHbBIN (OH, KOCMUYECKUE Ty4H,
4.6 paZroaKTUBHOE M3IYYCHUE TPUPOIHBIX MUHEPAJIOB, EHCTBIE PAJMOAKTUBHBIX N3TyUYeHUN Ha
OpraHHu3M YeJoBeKa

Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHANBUIYAIbHBIN JO3UMETp, Kamepa Bunbcona, sinepHas
SHEPreTHKa

4.7

YYEBHO-METOANYECKOE OBECIHHEYHEHUE OBPA3OBATEJIBHOI'O NTIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJ151 YYEHUKA

» Ousuka: 7-i kiacc: 0a30BBI YPOBEHb: yueOHHK; 3-e¢ u3manue, nepepadorannoe I[lepeimkun .M.,
HBanos A . AKUIHMOHEPHOE 001IecTBO «31aTensECTBO «IpocBenienue»
» ®usnka: 8-if kimacc: 6a30BBI YPOBEHB: YUeOHUK; 3-¢ u3nanue, nepepadorannoe [lepeimkun .M., lBaHOB



AN. AKIIMOHEpHOE 00111eCTBO «M3narensCcTBO «IIpocenienue»
» dusuka: 9-i kimacc: 6a30BBI ypOBEHb: YUeOHHK; 3-¢ u3nanue, nepepadorantoe [lepeimkun .M., I'yrauk
E.M., UBanos A.U. u n1p. AkunonepHoe obmectBo «M3narensctBo «IIpocBemmenue»

METOAUYECKHUE MATEPHAJIBI VI YYUTEJIA

7 KIJIACC
1. PaGouas nporpamma.
2. IlporpamMmMbl OCHOBHOTO o0OIiero oOpasoBaHus. ®@usuka. 7 — 9 kmaccel (aBropsl:A.B.Ilepeimkun, H.B.
DuUI0HOBUY, E.M. ['yTHUK).
3. [epeimkua A.B. ®usuka. 7 kiacc. YueOHuK st o0mieo0pa3oBarenbHbIX yupexaeauit . M.:[poda. 2011
4. Jlykammk B.M. COopuuk  BompocoB ®  3agad 1mo  ¢usmke. 7-9 w1 - M.
[Ipoceemienue, 2010 —192c.
8 KJIACC
1. PaGouas nporpamma.
2. IlporpamMmMbl OCHOBHOTO o0miero oOpa3oBaHus. ®@usuka. 7 — 9 kmaccel (aBropsl:A.B.Ilepermkun, H.B.
DunoHoBUY, E.M. ['yTHuK).
3 Ilepeimkun A.B. @usnka. 8 ximacc. YueOHUK U1 o01ieo0pa3oBarenbHbIX yupexaeHuit . M.:/Ipoda. 2011
5 Jlykammk B.M.  COopHuk  BompocoB M 3amad no  ¢usmke. 7-9 w1 - M.
[Ipoceemienue, 2010 —192c.
9 KJIACC
1. Pabouas porpaMma.
2. Ilporpammbl ocHOBHOTO 0Ommiero oOpaszoBanus. @usmka. 7 — 9 xmaccel (aBroper:A.B.Ilepeiukun, H.B.
DunoHOBUY, E.M. ['yTHuK).
3 Ilepoimkun A.B. ®@usuka. 9 kiacc. YueOHuUK asi o6meo0pa3zoBaTenbHbIX yupexaenuit . M.:lpoda. 2011
5 Jlykammk B.M.  CoOopHuk  BompocoB M 3amad no  ¢usmke. 7-9 w1 - M.

[Ipocemenue, 2010 —192c.

MU P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. BuneoonsITsl Ha ypOKax. — Pexum JOCTyTA! http://fizika-class.narod.ru
2. Enmuas xomnekius nudpoBBIX 00pa30BaTeNbHBIX pecypcoB. — Pexum gocryma:  http://school-
collection.edu.ru
3. MaTepecHble MaTeprabl K ypokaMm (DU3UKH [0 TEMaM; TECTHI 10 TEMaM; HarJIsHbIE TOCOOHS K YpOKaM. —

Pexxum JOCTyTIa: http://class-fizika.narod.ru
4. lludpoBbie  oOpasoBaTeldbHBIE  pecypchl. —  Pexxum  jgocryma:  http://www.openclass.ru
5. DJIEKTPOHHBIE  YYEOHHKH  TIO busuke. —  Pexum  jpocryna: http://www.fizika.ru
6. Jlucrannmonnas mkona Ne368 http://moodle.dist-368.ru/ OtkpeiTeiii kimacc. CereBoe oOpa3zoBaTeIbHOE
COO0OIIEeCTBO. http://www.openclass.ru/node/109715

7. Enmunas xosutekuusi IHQPPOBBIX oOpa3oBarenbHbIX pecypcos. http://schoolcollection.edu.ru/catalog/
8. DenepanbHbli  HEHTp  HH(POPMAIMOHHO-00pa3oBaTeNbHBIX  pecypcoB.  http://www.fcior.edu.ru/

9. Wnrepuer YPOK. http://interneturok.ru/ru/school/physics/
10. l'azera «l CEHTAODPS» MaTepHabl o dusuke. http://archive.1september.ru/fiz
11. Anumanuu busnIecKux 00BEKTOB. http://physics.nad.ru/
12. Kusas ¢buzmka: o0yyJaromas nporpaMma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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