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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Duznkay.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpPaMOTHOCTH OOYYAarOUIMXCSI M OPTraHU3ALMI0 H3YYCHHS
bu3MKKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo ¢(usuke y4duTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mnpeamera B peanuzanuu TpedoBanuit ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaraM OOy4EHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢u3uke ycraHaBIMBaeT pacmpe/iereHue yaeOHOro MaTepuana
1o rogam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO OCIEA0BATEIbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[TporpamMma no ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOM
MOMOIUIM YUYUTENIO B CO3/IaHUU paboueli mporpaMmbl 0 y4eOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouoyiorued, acTpoHOMUEH U (QU3NUECKOM
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYI0 KapTUHY MU,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUs HAaydHOro MeToja
MO3HAHU, TO €CTh CII0CO0A MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUECKOTo O0pa3oBaHUsI B CTPYKType OOIero
o0pa3oBaHMsI COCTOUT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4yarounxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIEIYIOUMMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSICHSTH SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBaHMUS;

e UHTEPIPETHPOBATH  JaHHBIE M  KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl TOJIyYE€HHS BBHIBOJIOB.

[lenn wusyueHus ¢GU3MKA Ha YpOBHE OCHOBHOro 00I1Iero oOpa3oBaHUs
ompenenensl B Konuenmuu npenogaBanust ydeOHoro mnpenmera «Dusukay B
oOpazoBarenbHbIX opraHu3auusix Poccuiickoit denepauuu, peanu3yromux
OCHOBHbBIE  00I11€00pa3oBaTeNbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nekaopst 2019 r. Ne [TK4BH).

Hean usyyenus pusuku:



NpUOOpETEeHNE HWHTEpeca W CTPEMJICHHS OOydJaromuxcsi K HaydHOMY
U3YUYCHUIO TPUPOJBI, Pa3BUTHE WX HMHTEJUICKTYyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METO]Ie TIO3HAHUSA M (popMUpOBaHUE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHHSIM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PCHUS KaK pe3yiabTaTa H3y4YCHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE TIPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TPEACTaBICHWH O  BO3MOXHBIX  chepax  Oymymiei
poeCCHOHAILHON ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JagbHEeHUIIIeMy OOyUYEeHHIO B 3TOM HaMpaBJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHue 3HAHUM O  JAUCKPETHOM CTPOCHHUM  BENIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (U3UYECKUE SBJICHUS C
WCITOJIb30BAHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUINUX pacyETHBIX 3a7ad C
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHI HAONIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHbOpMaIel (GU3NIECKOro COAepKaHuUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKCHUSIX (DU3UIECKOM HAYKH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B 8
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJETIO).

[Ipennaraemeplii B mporpaMmmMe no (pU3MKe MepedyeHb JadbopaTOpHBIX padoT U
OIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeJIaeT BEIOOP NPOBEACHMUS
7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
oOyJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOT'O FOCYapCTBEHHOI'0 3K3aMeHa 1o (U3HKE.



COILEPKAHUE OBYUYEHUASA

7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KAOIEr0 MUPA.

®uszuka — Hayka O npupone. SBinenus npupoxasl. Dusznyeckue SBICHUSA:
MEXaHUYECKUE, TEIUIOBbIE, JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@uznueckre BelWyuHbl. HM3mepenuwe (uanyeckux BeaUMYMH. DPU3HYECKHE
npubopsl. [lorpemHocts u3mepennit. MexxayHapoaHasi cuctemMa eIMHHII.

Kak ¢usuka u jApyrue  eCTECTBEHHbIE HAyKH  HU3Yy4aloT  [PUPO.Y.
EcTecTBeHHOHAy4YHBIN METOJ| MO3HAHUS: HAOII0OEHNE, IOCTAHOBKA HAYYHOI'O0 BOIIPOCA,
BBIJIBUKEHUE  TUIIOTE3, OKCIEPUMEHT 10 MPOBEPKE THUIOTE3, OOBSICHEHUE
HabOmogaeMoro sBieHuss. Onucanue GU3NUECKUX SIBJICHUN ¢ TOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHu4ecKue, TEIIOBbIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @usnueckue NpuOOpPbl U MpoUEAypa MNPSIMBIX H3MEPEHHI aHaJOrOBbIM U

U (ppOBBIM TPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue 1eHb A€IEHUS IKAIbl H3MEPUTEIBHOTO Mprudopa.

2. H3mMmepeHue paccTosTHUM.

3. H3mepenue o0bEMa )XUAKOCTU U TBEPIOTO Tea.

4. OrmpeneneHue pa3MepoOB MabIX TE.

5. M3Mmepenue temneparypsl Py MOMOLIM KUJIKOCTHOIO TEPMOMETPA U JaT4MKa

TEMIIEpaTyphl.
6. IlpoBeneHue wucciaenoBaHUs MO TMPOBEPKE THUIOTE3bl: JAIBHOCTh IMOJIETA
IapyKa, MymEeHHOTO TOPU30HTAIbHO, TEM OOJIbIIIE, YeM OOJIbIIE BBICOTA MTYCKA.

Pa3znen 2. IlepBoHavaibHbIE CBeCHUS O CTPOCHUH BeLIeCTBA.

Crpoenue BeniecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepsbl. OIBIThI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBuxenue yactul] BeniecTBa. CBS3b CKOPOCTH  JABMKEHUS YaCTUI[ C
temrniepaTtypoil. bpoyHoBckoe nBuxkenHue, auddys3us. BzammopeiicTBue yacTuil
BEILECTBA: PUTSHKEHUE U OTTAJKUBAHUE.

ArperaTtHble COCTOSIHUSI BEILIECTBA: CTPOCHHE TIa30B, >KUIKOCTEHM W TBEPABIX
(KkpucTalIMyeckux) Tei. B3auMocBsi3b MeXAYy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX U HMX ATOMHOMOJEKYJSIpHBIM cTpoeHueM. OcOOEHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Jemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKEHHS.

2. Habmonenue nuddyszun.

3. HaOnronenue siBieHHM, OOBSCHSAIOMMXCA MPUTSIKEHUEM WIM OTTaJKWBaHUEM

YacTHL] BEIECTBA.
Jlabopamopnuie pabomel u onvimol.
1. OrmeHka nTuaMeTpa aToMa METOJIOM PSIOB (C UCToNb30BaHueM GoTorpaduii).



2. OnpIThI 10 HAOTIOJCHHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThl 1O OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Paznen 3. /IBuikeHue U B3auMo/ieiicTBHE TeJl.
Mexanuueckoe JBH)KEHHE. PaBHOMEpHOE UM  HEpPaBHOMEPHOE JBWKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh TNPU HEPABHOMEPHOM JIBMKeHUHU. Pacu€r myTu u
BPEMEHHU JIBUKECHUS.
SBneHne wuHEpUMU. 3aKOH HWHEpUHMH. B3auMoneicTBhe Ten Kak IpUYMHA
M3MEHEHUSI CKOPOCTH JIBMKEHMS Tell. Macca Kak Mepa mHepTHocTH Tena. [ImoTHocTh
BemiecTBa. CBs3b JIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.
Cuia KaKk XapakTepucTuKa B3auMojaeicTBus Ten. Cuiia ynpyroctu u 3akoH I'yka.
N3mepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBIEHUE TATOTEHHUS U CUJIA TSKECTH.
Cuna TspkecTH Ha Jpyrux IwiaHetax. Bec Ttema. HeecomocTh. CrokeHue cui,
HaIIpaBJICHHBIX 1O OAHOM mnpsmoul. PaBHoxencTByromas cui. Cuna tpenus. TpeHwue
CKOJIXEHUS M TpeHue NoKosi. TpeHue B Mpupojie U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHne MexaHM4ECKOro JBUKEHUS Tea.
2. M3mepeHune CKOpOCTH MPSIMOJIMHENHOTO ABUKECHUS.
3. HaOnroneHue siBJI€HUS UHEPIIVH.
4. HaOmoneHne n3MeHeHUs: CKOPOCTHU MPU B3aUMOJIEUCTBUH TEII.
5. CpaBHeHHE Macc 10 B3aUMOJEHCTBUIO TEII.
6. CnoxkeHue cuJjl, HalpaBJIECHHbBIX 110 OJJTHON MPSIMOM.
Jlabopamopnwie pabomuel u onvimol.
1. OmpenenieHHEe CKOPOCTH PABHOMEPHOIO JABMKEHHUS (IIApUKAa B KHUJIKOCTH,
MOJEIIH 3IEKTPUIECKOTr0 aBTOMOOUJIS M TaK Jajiee).

2. OnpeneneHue cCpegHEl CKOPOCTH CKOJBXKEHHs Opycka WIM IIapuka IO
HAaKJIOHHOM IIOCKOCTH.
Onpenenenue mIOTHOCTH TBEPAOTO TeNA.

4. OmbITBI, JEMOHCTPHUPYIOLIME 3aBHUCHUMOCTh pacTsikeHus (Iedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

5. OmnbIThl, I€MOHCTPUPYIOLINE 3aBUCHMOCTD CUJIbI TPEHUS CKOJIBKEHHS OT Beca
TEJa U XapakTepa CONPUKACAIOIIMNXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBiienune TBEPABIX TeJl, dKUIKOCTEN U ra30B.

Hanenue. CriocoObl yMEHBILIEHUS W yBEIMYEHMs naBiieHus. JlaBneHue rasa.
3aBUCHUMOCTH JIaBJIEHUs raza oT 00bEMa, TemrepaTypsl. [lepenaya naBnenus TBEPABIMU
TeaMH, >KHAKOCTAMH U ra3amu. 3akoH Ilackama. IIHeBMaTMyeckne MallUHBI.
3aBUCUMOCTh JIABJICHHUSI JKUJIKOCTH OT TIIyOMHBL. ['MIpocTtatuueckuil mapajokc.
CooOmatomuecs cocynbl. ['uapaBinueckie MEXaHU3MBI.

Atmochepa 3emun U arMmocdepHoe JnaBieHue. [IpuuMHBI CylIeCTBOBaHUS
Bo3aymHOM oOomouku 3emmu. Omnbit  Toppuuennu. M3mepenue atmocdepHOro
JaBJICHUSA. 3aBUCUMOCTb aTMOC(HEPHOTO JaBJICHHUS OT BBICOTHI HaJ YPOBHEM MODSL.
[Tpubops! 17151 U13MepeHus: aTMOCc(hepHOTro J1aBJICHHUS.

JlelicTBHE XMAKOCTH M Ta3a Ha MOIPYyKEHHOE B HUX TeJO. BblTasikuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomnnaBanue.



Jlemoncmpayuu.
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3aBUCUMOCTh JaBJICHUS ra3a OT TEMIIEPATYPHI.

[Tepenava naBiieHUs )KUIAKOCTHIO U Ta30M.

Coobmraromuecs: CoCybl.

I'mpapaBnuueckunii mpecc.

[IposiBienne necTBus aTMochepHOTO JaBICHHUS.

3aBUCUMOCTh BBITAIKUBAIOIIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTH Tella U
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

YcioBue miaBaHusl TEN: IUIABAHWE WJIM MOTPYKEHHUE TEJI B 3aBUCHUMOCTH OT
COOTHOIICHHUS MIJIOTHOCTEH Teja M KUJIKOCTH.

Jlabopamopnwie pabomel u onvimeol.

1.

HccnepnoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOU B
AKUJAKOCTh YaCTH TeJa.

OmnpeneneHre BBITAIKUBAIOIIEH CHJIBI, IEUCTBYIOIIEH Ha TENO, MOIPYyKEHHOE B
KHUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CWIIBI, ACHCTBYIOLIEH Ha TEJIO B
AKUIAKOCTH, OT MAcChl TeJa.

OneITel,  JAEMOHCTPUPYIOIIME  33aBHUCHUMOCTb  BBITAJKHUBAIOUIEH  CHIIBI,
JIEUCTBYIOIIEH Ha TENO B >KUAKOCTH, OT 00BbEMa MOTPYXEHHOU B KUIKOCTH
YacTH TeJIa U OT IJIOTHOCTHU KUIKOCTH.

KoncTpyrnpoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKH U ONIPENCIICHUE €€
IPYy30II0ABEMHOCTH.

Paszpnes S. PaGora u MOIIHOCTB. JHEPrus.
Mexanudeckas pabota. MOIHOCTb.
[IpocTeie MEXaHU3MBI: pblyar, 0JI0K, HaKJIOHHAs MIIOCKOCTh. [IpaBuio paBHOBeCHs

phlyara.

IIpumeHeHne mnpaBuiaa paBHOBECHs pblyara K OJIOKY. «30JI0TOE IPaBHIIO»

mexanuku. KITJI mpocteix Mmexanu3mMoB. IIpocTeie MeXaHU3MbI B OBITY U TEXHUKE.
Mexannueckasgs  sHeprus. KuHernueckas W NOTEHUMaAlIbHas  JHEPIUS.
[IpeBpaiienrie OHOTO BHUJIa MEXAHUYECKOW SHEPrud B APYroil. 3aKOH COXpaHEHUS

SHEPruu

B MCXAaHHKC.

Jemoncmpayuu.

1.

[IprmMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1.

2.
3.
4.

8 KUIA

Omnpenenenue pabOThl CHIIBI TPEHHUS NPU PAaBHOMEPHOM JBMKEHHH Teja IO
TOPU30HTAIILHOM ITOBEPXHOCTH.

HccnenoBanue ycinoBui paBHOBECHS pblyara.

N3amepenune KIIJI HakIOHHOM TIIIOCKOCTH.

N3ydenue 3aKk0Ha COXpaHEHHS] MEXaHUYECKOW DHEPTUN.

CC

Pa3gea 6. TenmioBbIe ABJICHUS.



OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOEHUS BELIECTBA.
Macca m pasmepbl aTtoMOB M MOJeKyld. ONbITbI, NOATBEPKAAKOLIME OCHOBHBIE
IIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopenn  TBEPIOro, JKUAKONO M ra3o00pa3HOrO0 COCTOSHUWA  BELIECTBA.
Kpucrannmueckue u amopdubie Tena. OObACHEHHWE CBOMCTB Tra3oB, KHIKOCTEH H
TBEPABIX TEJI Ha OCHOBE IIOJOKEHUH MOJIEKYJIPHO-KMHETHUECKOW  TEOPHH.
CmaunBaHMe U KalWJUIAPHBIE sIBICHUS. TeIIoBOEe pacliupeHue U CKaThe.

Temneparypa. CBsI3b TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JABUKEHHUS YaCTHII.
Buytpennss sueprusi. CriocoObl U3MEHEHUs BHYTPEHHEH SHEpPruu: Teruionepenadya u
coBepiieHHe padboTel. Buapsl Temnonepenaud:  TEIIONPOBOJHOCTb, KOHBEKIIMS,
U3IIyYCHHE.

KonuuecTtBo TeminoTel. VYaenpHas TEMIOEMKOCTh BELIECTBA. 1e€IIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHUE TEIIoBoro OamaHca. IlnaBieHne u OTBEpIEBaHHE
KpUCTAJUIMYECKUX BEIIECTB. YJenbHass TeIiora IuiaBieHud. llapooOpa3oBanue u
koHaeHcauusa. Mcmapenue. Kumnenue. VYpaenbHas Temiota mapooOpa3oBaHUS.
3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUSI OT aTMOC(EPHOTO JaBICHHUS.

BrnaxnocTts BO3ayXa.

DHeprus TOIIMBaA. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Ipunuunel padoTs! TemnoBeix Asurateneit KI1/1 tenmoBoro nurarens. Temnosbie
JBUTATENIN U 3alATA OKPYKAIOIIEH Cpebl.

3aKOH COXPAaHEHMsI U PEBPALEHUS SHEPTUU B TEIIOBBIX MPOLECCAX.

Jlemoncmpayuu.

1. HaGmroneHnue 6poyHOBCKOTO ABUKECHUS.

Habmonenue nuddysumn.

Habmronenue sBIeHU CMauMBaHKS U KalMILIIPHBIX SBIICHUM.
HabutoieHue TemnnoBoro paciupenust Ted.

N3meHeHnue npaBieHHs ra3a NOpU H3MEHEHMHM OOBbEMA W HArpeBaHUM WIIU
OXJIQXKICHHH.

[IpaBuna n3aMepeHus: TeMIepaTyphl.

Bunbl Tenonepenayn.

OxnaxkieHue Ipy COBEPUICHUH PabOThI.

HarpeBanue npu coBepiiieHUH padOThl BHEIIHUMHU CUJIAMHU.

10. CpaBHEHHE TETUIOEMKOCTEN pPa3IMYHbIX BEILIECTB.

11. Habmronenue KuneHus..
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12. HabnrozieHre moCcTOSTHCTBA TeMITepaTyphl MPH TIJIaBJICHUH.

13. Mojienu TeraoBbIX JIBUTATEIICH.

Jlabopamopnwie pabomel u onvimol.

1. OnbITHI IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO PUTSHKEHHUS.

2. OnbITHI 110 BBIPAIIMBAHUIO KPUCTAILIOB MIOBAPEHHOM COJIM WJIM caxapa.

3. OmpITel 1O HAOMIONEHUIO TEIUIOBOTO PACIIUPEHHS Ta30B, KUAKOCTEH u
TBEPJBIX TEIL.

4. OmnpeneneHue AaBIeHUs BO3AyXa B OaJJIOHE LITIPUIIA.



5. OmbITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTb JIABJICHHS BO3IyXa OT €ro 00bEéMa H
HarpeBaHUs WA OXJIAKICHHUS.

6. IIpoBepka rumoTe3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA XUAKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

7. HabGmiomenve wW3MEHEHWsST BHYTPEHHEH DJHEpruM Tela B PE3yJIbTaTe
TerIonepeaauu U padoThl BHEITHUX CHUJI.

8. HccnenoBanue siBJeHUS TEIIOOOMEHA MPU CMEIIUBAHUM XOJIOAHOW U ropsiuei
BO/IBL.

9. OmnpezneneHue KOIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM MPHU TEIJIOOOMEHE C
HArpeThiM METAINIMYECKAM LUJIMHIPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BELIECTBA.

11. MccnenoBanue npolecca UCapeHusl.

12. OnpeesieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.

13. Onpenenenue yaenbHON TeIUIOTHI IIABJICHUS JIbJA.

Pa3znes 7. JiaekTpudecKkue 1 MArHUTHbIE SIBJICHHS.

Onektpuzaums Ten. JIBa poaa 2JEKTpUYECKHX 3apsAloB. BzaumopeinctBue
3apspKEHHBIX Ted. 3akoH KyloHa (3aBUCMMOCTH CUJIbI B3aUMOJAECHCTBHS 3apsiKEHHBIX
TEJ OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXKIY TEIIAMH ).

Onektpuueckoe 1mone. HanpsoxkéHHOCTh  dnekTpudeckoro mnoisd.  IIpuHomn
CYTIEPIIO3UIINH JICKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenun »snexktpuyeckux 3apsgoB. OJIEMEHTAPHBIA AJIEKTPUUYECKUI  3apsl.
Crpoenne atoma. [IpOBOOHUKM M IHUDJIEKTPUKHA. 3aKOH COXPAHEHUS DJIEKTPHUYECKOTO
3apsaa.

DJIEKTPUYECKHUM TOK. Y CIOBHUS CYHIECTBOBAHUS AIICKTPUUECKOTO TOKA. MIcTOuHMKN
MMOCTOSIHHOTO TOKa. JIEHCTBHUS 3JIEKTPUUYECKOr0 TOKa (TEIUIOBOE, XUMHUYECKOE,
MAarHUTHOE). DJIEKTPUUECKHUI TOK B KUIKOCTSIX U razax.

Dnektpuueckas uenb. Cuna Toka. DIeKTpuueckoe HanpsbkeHue. COmpoTHUBIICHUE
IIPOBOAHUKA. Y JIEIIBHOE CONPOTUBIICHHE BellecTBa. 3akoH Oma g y4yacTKa LEemu.
ITocnenoBaTenbHOE U MapaIeIbHOE COCTMHEHNE IPOBOJHUKOB.

Pabota ® MOIIHOCTH DJEKTPUYECKOTO TOKa. 3akoH JIxoyms—JleHia.
DneKTpUYecKue 1N U TOTPEOUTENH JJIEKTPpUUYECKOW JHepruu B ObiTy. KopoTkoe
3aMbIKaHHUE.

[TocTrossHHBIE MarHuThHl. B3anMOIENCTBHME MOCTOSHHBIX MAarHUTOB. MarHutrHoe
nojie. MarauTHoe moJjie 3eMJIM U €ro 3HaueHHue s >KU3HM Ha 3emuie. OnbIT Dpcrena.
MarHutHoe MoJie ANEKTPUYECKOro Toka. [IpuMeHeHue 3JIEKTPOMarHuTOB B TEXHUKE.
JlelicTBHE€ MAarHWTHOTO TOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPOJABUTATENb MTOCTOSHHOTO
ToKa. lcnonp30BaHuE SJEKTPOJABUIaTelied B TEXHUYECKUX YCTPOWCTBAX W Ha
TPaHCIIOPTE.

Oneitel Dapanes. SABneHue snekTpoMarHuTHOM HHAYKUMH. [IpaBuno Jlenuma.
Onexrporeneparop. CrocoObl MOMYYEHUS IICKTPUICCKON IHEPTUU. DIEKTPOCTAHITUN
Ha BO30OHOBIIIEMbIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

1. DJeKTpu3alus Tell.



JIBa poJia 3IIEKTPUUYECKUX 3apSA0B U B3AUMOJEHUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IJIIEKTPOCKOTIA.
DIIEKTpOCTaTUYECKAs] UHAYKIHS.
3aK0OH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.
[IpOBOIHUKY U JUATIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
M cTOYHNKY TOCTOSTHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
. DIEKTPUUYECKUI TOK B XKHUJKOCTH.
. 'a3o0BBI1 pa3psia.
. I3MepeHune Cuilbl TOKa aMIEPMETPOM.
. I3MepeHune 3JIeKTpUIeCKOro HalpsKEHUsT BOJIBTMETPOM.
. Peocrar n marasuH COIpOTUBIICHUMN.
. BzaumoieicTBHE TOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOXHOCTH PA3I€JICHUS MIOJFOCOB MarHuTa.
. MozenupoBaHHe MarHUTHBIX I1OJIEW OCTOSIHHBIX MATHUTOB.
. OneIT Dpcrena.
. MarnuTHOE€ 1noJie ToKa. DJIEKTPOMArHuT.
. JlelicTBHE MAarHUTHOTO MOJIA HA MTPOBOIHHUK C TOKOM.
. DNEeKTPOABUTATENL TOCTOSTHHOTO TOKA.
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. UccnienoBanue sBJICHUS 3JIEKTPOMArHUTHOM UHIYKIIUH.
. OnbiTEl Papages.

N N
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BO3HUKHOBEHHS.
25. DIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.
Jlabopamopnwie pabomel u onvimol.

. 3aBUCUMOCTh HampaBJICHUA  HWHAYKIIMOHHOI'O TOKa  OT YCJIOBI/II>'I €ro

1. OmpiTel 1O  HAOMIOJEHUIO  BJEKTPU3ALMM  TEl HMHAYKIUEH | 1pu

COINPUKOCHOBEHUH.
2. HccrnenoBaHne JEWCTBUSL  DJIEKTPUUYECKOTO IO HA  NPOBOAHUKHU
JIUDIICKTPUKH.
COopka u mpoBepka pabOThI IEKTPUIECKOHN TIEMU TTOCTOSHHOTO TOKA.
N3mepenune u peryampoBaHue CUJIbI TOKA.
N3mepenue u peryampoBaHue HAMPSIKEHHUS.

o v kW

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, HIYLIETO Yepe3 pPe3UcCTop,
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUSI HA PE3UCTOPE.

7. OHBITBI, ACMOHCTPUPYIOIIHUE 3aBHCHUMOCTL JBJICKTPUYCCKOI'O COIIPOTUBJICHUSA

IMPOBOJHHUKA OT €TI0 AJIHMHBI, INIOIAaAN ITOIICPCYHOI0 CCUCHUA U MaTCpuraa.

8. HpOBCpKa mpaBujia  CJIOXCHHA HaHpH}KeHI/Iﬁ Iprn  MOCJICAOBATCIIBHOM

COEIMHEHHH JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuia mId CHIBl TOKAa IpU NAPAUICIBHOM COEAUHEHUH

PE3UCTOPOB.
10. Onpezenenue padboThI IEKTPUUYECKOTO TOKA, UAYLIETO Yepe3 pe3UCTop.
11. OnpenenieHre MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIJIEIIEMON Ha pE3UCTOPE.



12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYLIEr0 4Yepe3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

13. Onpenenenne KIIJI narpesarens.

14. MccnenoBanne MarHUTHOTO B3aUMOJICMCTBUS MIOCTOSIHHBIX MarHUTOB.

15. 3ydeHne MarHuTHOTO MOJISI MMOCTOSIHHBIX MAarHUTOB MPU UX OOBEAUHEHUU U
pa3iciiCHUN.

16. MccnenoBanue AENCTBHS IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI B3aUMOJICCTBUS KAaTYIIKHU C
TOKOM Y MarHuTa OT CHJIBI TOKAa W HAIIPABJICHHS TOKA B KaTYIIKE.

18. M3yueHue nercTBrSI MATHUTHOTO TOJIS1 HA TPOBOAHUK C TOKOM.

19. KoHcTpyHpoBaHue u u3ydeHue padoThl JIEKTPOIBUTATENS.

20. 3mepenne KIIJ[ anekTpoaBUraresibHOM yCTaHOBKHU.

21. OnBITBI MO MCCIICIOBAHUIO  ABJICHHUS  BJEKTPOMArHUTHOM  MHAYKIWH:
WCCJICIOBAHNE U3MEHECHUHN 3HAYEHHS U HANPABICHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3znes 8. Mexanuyeckue siBJICHUs.

Mexannueckoe  ABwKeHHe. MarepuanbHas — Touka. (Cucrema  OTCYérta.
OTHOCHUTENIBHOCTh ~ MEXaHWYECKOI'O  JIBM)KEHMs. PaBHOMEpHOE  NpSAMOJIMHENHHOE
nerkeHue. HepaBHomepHOe mpsiMoiMHEWHOe JABrkeHue. CpenHsss U MIHOBEHHAas
CKOpOCTb TeJla IPU HEPABHOMEPHOM JBUKECHUH.

VYckopenne. PaBHOYCKOpEeHHOE TIpsSIMOJIMHEHHOE JBHKeHHe. CBOOOIHOE TajJIeHuE.
Omnbitel ['anumnes.

PaBHOMepHOE JBMXKEHHE N0 OKpYyKHOCTH. llepmonm u uacrota oOpaiieHus.
JluneriHas v yriioBast CKOpocTH. LIeHTpocTpeMHUTENTBHOE YCKOPEHHUE.

IlepBoiii 3axk0oH Hprorona. Bropoi 3akon Herotona. Tperuit 3akoH HproToHa.
[IpyHIMI Cynepno3unn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUS CKOJIbKEHUS, CUia
TPEHHUsI IOKOS1, APYT'UE BUIBI TPEHUS.

Cuna TsDKeCTH U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO MaIeHUsI.
JBmwxenne miaHeT Bokpyr ComnHua. IlepBas kocmuueckas ckopoctb. HeBecoMocTs n
MEPErpy3KH.

PaBHOBecue wmartepuanbHOl TOUYkHM. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Ttema. M3menenue wmmnyinbca. MmmynbC cuibl. 3aKOH COXPaHEHMS
UMITyJibca. PeakTUBHOE ABUKEHHUE.

Mexanuueckass paboTa U MOIIHOCTh. PaboTa cuil TsDKECTH, YIPYTOCTH, TPEHUS.
Cesi3p  sHepruum u  pabotel. [loTeHnuanpHas »SHEPrusi Tenla, MOMHATOTO Haj
IIOBEPXHOCTBIO 3eMJM. lloTeHnmManbHas 3HEPrHUs CxKaTou NpyKuHbL. KnHetnueckas
sHeprus. Teopema O KHHETHYECKOW OSHEPrMU. 3aKOH COXPAHEHHS MEXaHUYECKOU
SHEPIUMu.

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

HaGmronenne MexaHHMYeCKOro JIBHXKEHHUS Tela OTHOCHTENIBHO pPAa3HBIX Tel
oTCU€Ta.

CpaBHEeHME IyTe€l W TPAacKTOPUM JBWKEHHMS OJHOIO M TOTO XK€ Tela
OTHOCHUTENBHO Pa3HBIX TEJI OTCUETA.

N3mepenne cKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOTO B KEHUSL.
HccenenoBanue Npu3HakoB PaBHOYCKOPEHHOTO JBUKEHUS.

HabutoieHne 1BUKEHUS Tella 0 OKPYKHOCTH.

Habmonenne MexaHMYECKHX SBJICHHUN, MPOUCXOMAIIMX B CHCTEME OTCU&Ta
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHHUH OTHOCUTEIBHO
KaOuHeTa PU3UKU.

3aBUCUMOCTb YCKOPEHHs Tejla OT MacChl TeJla U ACUCTBYIOIIEH HAa HETO CUJIBI.
HabGutoienue paBeHcTBa CUII ITPU B3aUMOJICHCTBUY TEIL.

N3meHenue Beca Tea npyu yCKOPEHHOM JIBHKCHUU.

Ileperaua uMIrynbpca py B3anMOJECUCTBUU TEN.

[IpeoOpa3oBaHus SHEPTUU NPU B3aUMOAECHCTBUM TE.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJICHCTBHUH.

CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHe MEXaHUYECKOW SHEPTUU MPU CBOOOTHOM I1aJICHUH.

CoxpaHeHHEe MEXaHMYECKOW 3HEpruu IpH ABIKEHUU Teja IOJA JACHCTBUEM
OPYXXUHBI.

Jlabopamopnwie pabomuel u onvimol.

1.

10.

11.

KonctpyupoBanue TpakTta Uil pa3roHa U JJbHEUIIETO0 pPaBHOMEPHOTO
JBIDKCHUS IIIAPUKA U TEJICHKKH.

OnpeneneHue cpeaHell CKOPOCTH CKOJIbXKEHUS OpycKa WK ABMIKCHHS IIapuKa
110 HAKJIOHHOM IJIOCKOCTH.

OnpeneneHrue yCKOpEHHs Tejda TPU PABHOYCKOPEHHOM JIBUOKEHUU 10
HaAKJIOHHOM MJIO0CKOCTH.

UccnenoBanne 3aBUCMMOCTH TYTH OT BPEMEHH IMPU PaBHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka rumoTe3sl: €CiIM MPU PAaBHOYCKOPEHHOM JBIKEHUU 0€3 HadaJIbHOU
CKOPOCTH IYTU OTHOCSTCS KaK psJl HEYETHBIX YKCEN, TO COOTBETCTBYIOIIUE
POMEXYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHUJIbI HOPMAJIBHOTO
JIaBJICHUSL.

Omnpenenenue kodphuiiMeHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTU MPYKUHBI.

Onpenenenrue pabOThl CHJIBI TPEHHUS MPU PABHOMEPHOM JBIDKCHHH Tella IO
TOPHU30HTAIBHON NOBEPXHOCTH.

Omnpenenenre pabOTHI CHIIBI YIIPYTOCTH MPU MOABEME IPpy3a C UCTIOIb30BAaHUEM
HETIOJIBM)KHOT'O M ITOJIBMXKHOTO OJIOKOB.

N3ydeHune 3aKkoHa COXpaHEHUsI SHEPTUM.

Pa3zngen 9. MexannuecKkue KoJ1e0AaHUA ¥ BOJIHBI.



Konebarenbnoe nBmxkeHne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHUHN: TEPHOI,

4acToTa, aMIUIUTyAa. MareMaTudeckuil W TpYyXKUHHBIM MasTHuUKH. [IpeBpaieHue
SHEPTUU MPH KOJIeOATETHLHOM JIBHXKEHHH.

3aryxatomue koneOanus. BoiHyxneHHble koneOanus. Pezonanc. Mexannueckue

BoHBI. CBOMCTBA MEXaHMYCSCKHX BOJIH. HpOI[OJ'IBHBIe N TOIICPCHYHBIC BOJIHBI. I[J'II/IHa
BOJIHBI N CKOPOCTb eé PaCclIpoCTpaHCHUA. MexaHU4eCcKHEe BOJIHBI B TBépI[OM TCIIC,
CEHCMHYECKHE BOJIHBI.

3Byk. [I'pomkocTh 3Byka u BbicoTa ToHa. Otpaxkenue 3Byka. HH(pa3Byk u

YIIbTPa3BYK.

Jlemoncmpayuu.

1. HaGmiogenue koneGanuii Ten Moj ACHUCTBUEM CHUIIBI TSDKECTH UM CHIIBI

YIPYTOCTH.

Ha6nronenue xoneOanuii rpy3a HA HUTU U HA TIPYKUHE.

HaOnronenue BoIHYXICHHBIX KOJIEOaHUM U pe30HaHCa.

PacnipocTpaHeHne po10IbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabitoieHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKHI pE30HAHC.

JIaﬁopamoprte pabomul u onvimeol.

1. OmpexeneHre 4aCTOTHI U MepUoa KOJIeOaHU MaTeEMaTUYECKOTO MAasITHUKA.

2. OmnpeneneHue 4acToThl U Niepro/ia KoieOaHui Npy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NEepHOa KOJEOAHUN MOJIBEIIEHHOTO K HUTHU Tpy3a
OT JIJTUHBI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH MepuoAa KoJieOaHUN MPYKUHHOTO MasiTHUKA OT
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Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH TIEpHOJIa KOJI€OAHUN TPY3a, MOJBEIICHHOTO K HUTH,
OT Macchl rpysa.

6. OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTbH MEpHUOJa KoJIeOaHUM MPYKUHHOTO
MasiTHUKA OT MAcChl IPpy3a U KECTKOCTH MPYKUHBI.

7. V3mepenue yckopeHusi CBOOOHOTO MaIeHUS.

Pa3znes 10. Di1eKTpPOMArHUTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE ToJe. DNEeKTPOMAarHUTHbBIE BOJIHBL. CaoiicTBa

AJIEKTpOMarHuTHbIX  BOJIH. [llkanma asynexkrpomarHuTHBIX BOJH. Fcmosib3oBaHue

QJICKTPOMArHUTHBIX BOJH AJIA COTOBOM CBSI3M.

DJIeKTpoMarHuTHas npupojaa ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBaA CBETA.

Jemoncmpayuu.

1. CBolicTBa 2JICKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomuel u onvimol.

1. M3yyeHue CBOWCTB JJIGKTPOMATrHUTHBIX BOJH C TIOMOIIBI0O MOOMIEHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.



JlyueBass monenps cBeta. Mcroununku cBera. [IpsiMonuHEHOE pacrpoCTpaHEHUE
ceeta. 3armenuss Connua u Jlynel. Otpaxkenue cBeta. I[lnockoe 3epkano. 3akoH
OTPAKEHUS CBETA.
[Ipenomnenue cera. 3akoH npenomiieHus ceeta. [loHoe BHyTpeHHEe OTpakKeHHe
cBeta. Mcnonb30BaHUE NOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJAX.
JIunza. Xon nmyueit B nuH3e. Ontuyeckas cucrema (poroanmnapara, MUKpPOCKOIa U
Teneckona. 1'a3 kak onTudeckas cuctemMa. bam3opykocTh B TallbHO30PKOCTb.
Pasnoxenue 6enoro ceeta B criekTp. OnbiTel HetoToHA. ClioskeHHE CEKTPaIbHBIX
uBeToB. Jlucnepcus ceera.
Jlemoncmpayuu.
[IpsAMonMHEIHOE pacTpOCTPAHEHHE CBETA.
OTtpakeHue cBeTa.
[Tonyyenue n300pakeHUi B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cpera.
OnTuyecknuii CBETOBOJ.
Xox mydeid B cOOMparoiei JInH3e.
XoJ1 Iy4el B pacCEenBarOIICH JTUH3E.
[Tonyyenue n300pakeHUi ¢ TOMOLIBIO JTUH3.
[Ipunuun aeiictBus horoanmnapara, MUKpPOCKOIIA U TEJIECKOMA.
10. Moaens riiasa.
11. Paznosxenue 0enoro cBera B CHEKTP.
12. [lony4yenue 6emoro cBeTa MpH CI0KEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwie pabomuel u onvimol.
1. HccnenoBanme 3aBUCMMOCTH yTIila OTPAXKEHUS CBETOBOIO Jiyya OT yIJa
NaJCHUS.

2. W3ydeHue xapakTepUCTUK U300pakeHUs IpeaMeTa B INIOCKOM 3epKalie.

3. HccnepnoBaHne 3aBHCMMOCTM yTJIa MPEJIOMJIEHUS CBETOBOIO Jiyda OT YIUIA
MTaJICHNS HA TPAHUILIE «BO3LyX—CTEKIIO».

4. TlomydeHue n3o0paxeHui ¢ TOMOIIbIO COOMPAIOILIEH JIMH3BI.

Omnpenenenre (OKYCHOTO pACCTOSHUS W ONTUYECKOW CHJIBI COOMpAaroIien
JIUH3BI.

6. OmbITHI MO Pa3I0KEHUIO OEJIOro CBETa B CHEKTP.

OnpITel 1O BOCHPHUATHIO IIBE€TA MNPEAMETOB MpPHU HMX HAOJIIOJECHUU 4Yepe3
IIBETOBbIE (DUIIHTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Onwitel Peseppopna u manerapnas monens aroma. Mogjens atoma bopa.
Hcnyckanue u norniouieHue cBera atoMoM. KBaHTbl. JInHEeHyaThie CIEKTPBI.

PanuoaktuBHOCTh. Anbda, Oeta- u raMma-uznydeHusi. CTpoeHre aTOMHOTO sJipa.
Hyknonnas monens atromuoro sigpa. M3oromnsl. PagnoaktuBHbie npeBpamienus. [lepuon
noJtypacnajaa aTOMHBIX €.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsAJ0BOIO M MacCOBOIO YHCEIL
DHeprus CBs3M aTOMHBIX sAnep. CBsA3b Macchl M SHEPrUU. Peakiuu cuHTE3a U JENeHUs
anep. Mcrounuku sHeprun CosHLA U 3BE3].
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Anepnas odHepreruka. JleWCTBUS panMOAKTUBHBIX W3JIy4YEHUHM HA JKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOLIEHUS.

2. CHexkTpsl pa3MyHbIX T'a30B.

3. CnekTp Bogopo/a.

4. HabmoneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cu€éTurka HOHU3UPYIOLIUX U3TyYEHUN.

6. Permcrpanus u3nydeHus NpUPOJHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HabGnrogeHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBanue TPEKOB: U3MEPEHME DHEPIUM YACTUIBI 110 TOPMO3HOMY IIyTH

(o goTorpadusim).

3. H3MepeHue panoakTUBHOTO (OHA.

IHoBTOpHUTEIBbHO-0000 AN MOYJIb.

[ToBTOpUTENHEHO-0000MIAIOIINI MOAYIh MPEJHA3HAYEH MJIsi CUCTEMaTH3allud U
0000IIEHUS] IPEAMETHOTO COAECPKAHUS U ONbITA ACSATEIIbHOCTH, MPUOOPETEHHOTO NpU
M3YYEHUU BCEro Kypca (U3MKH, a Takke i1 TMOJATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY »JK3aMeHy 1o (usuke il oO0ydarolmuxcs, BBIOPABIIUX 3TOT
y4eOHBIN TIPEeIMET.

[Ipy u3ydyeHMH AAHHOTO MOJIYJS PEATU3YIOTCA M CHCTEMATHU3UPYIOTCS BUIbI
NEeSATEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIeuMBaeTCsl JOCTH)KEHHE NPEIMETHBIX U
MeTanpeIMETHBIX IJIAHUPYEMBIX PE3yJIbTaTOB o0yueHus, bopmupyeTcs
€CTECTBEHHOHAy4YHAasi T'PaMOTHOCTh: OCBOCHHME HAyYHBIX METOJOB MCCIENOBaHUS
SBJICHUU TIPUPOBI M TEXHUKH, OBJIAJICHHE YMEHUSIMU OOBICHATh (PU3UYECKUE SBJICHMUS,
MPUMEHSISL TIOJIyYEHHBIE 3HAHMS, pellaTh 3aJa4yd, B TOM YHCJIE KAaYECTBEHHbIE U
DKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBEHO NESITEILHOCTHBIM XapakTep JAHHOTO pas/elia peaau3yeTcs 3a
C4€T TOTO, YTO OOYJAFOIITUECS BBITIONHSIOT 3aJaHusl, B KOTOPHIX UM IMPEAJIaraeTcs:

Ha OCHOBE TOJYYEHHBIX 3HAHUW PACTO3HABaTh W HAYYHO OOBACHSITH (PU3HUECKHE
SIBJICHHS B OKPY’KAIOLIEH TPUPOAE U ITOBCEAHEBHOM KU3HU,

UCIIOJIb30BaTh HAay4YHbIE METOJbl HCCIEAOBAHMS (PU3UYECKHX SIBJICHUW, B TOM
YUCJIE A1 IPOBEPKU TUIIOTES U MOIYYEHHS TEOPETUUECKNUX BBIBOJIOB;

OOBSACHATh HAy4YHBIE OCHOBBI HamOOJiee BAXKHBIX JIOCTH)KCHHH COBPEMEHHBIX
TE€XHOJIOTUH, HalpUMEp, MPAKTHUYECKOTO HCIOIb30BaHUS PA3JIMYHBIX HCTOYHUKOB
DHEPrMM Ha OCHOBE 3aKOHA IPEBPAIICHUS M COXPAHEHUS BCEX M3BECTHBIX BHJIOB
SHEPIUM.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare usyueHus UMK Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKON
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOILIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THUYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPUSITHE 3CTETHYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHME IEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYDBI;

- pa3BUTHE HAy4HOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe30macHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEICHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUYECKUM U TEIUIOBBIM O00OPYJOBaHUEM B
JOMAIIIHUX YCIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHWE CBOEr0 IpaBa Ha
OLIMOKY M TaKOI'o e MpaBa y APyroro 4eaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacCTHE€ B pEUICHUM IPAKTHYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIbHOW HAIpaBICHHOCTH, TPEOYIOMHUX B TOM YHCIC U (PU3UIECKUX
3HAHUI;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMs Ha TMPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajad B
00JIacTH OKpY’Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeW ux

pelIeHus;

e 8) amanTanmuMm K HU3MEHSIIONIMMCS YCJOBHUSIM COLUMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICHCTBUU MPHU BBINOJHEHUU HCCICIOBAaHUM U
POCKTOB (DHU3UYCCKOM HAIPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUIM
JIPYTHX;

e - TIOBBIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
e TEIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00JacTH
bu3uKY;

e - IUIAHUPOBAHHME CBOET0 pAa3BUTHUA B MNPUOOPETEHHH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYIO Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesymbraTe OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHBIC 1CHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCaJbHbIC  Yy4eOHbIC  JICWCTBHS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yU4eOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:
e BBIABIATH M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN);



yCTaHABJIMBATh CYMIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI JIJIS
000OIICHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISBJISITh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPHU HM3YUYCHUU (PU3UIECCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIOJIB30BAHUEM JCTYKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3a1aun (CpaBHEHHE HECKOJIBKHUX BApUAHTOB peIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;

OLICHMBAaTh HAa TPUMEHUMOCTh M JOCTOBEPHOCTh HWH(OPMAIIHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANONI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpPOCHI MPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
(bU3UYECKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHQOpMalMu W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIIONKHBIMU
CXE€MaMH, AUuarpaMMaMi, MTHOU TpaduKoi 1 X KOMOMHALIUSMU.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBUS:

B XOJ€ OOCYXIeHUusi y4eOHOro Marepuania, pe3yJbTaToB J1Ia0OpaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOIIPOCHI M0 CYIIECTBY 00CYXk/1aeMOW TeMBbI U
BBICKA3bIBAaTh HJIEU, HAIlEJICHHBIE HA pELICHHE 33JaYd M MOAJAEp KaHHe
0J1aroKeIaTeIbHOCTH OOIICHUS,

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIHMX YYaCTHUKOB
nuanora, 0OHapyKUBATh pa3INune U CXOACTBO MO3UIIH;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEIOBAHMS, TIPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHyalbHOW pabOThI TpPHU PEUICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: paCIpeleNisiTh POJd, OOCYXJaTh MPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HAINpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4yeCTBO CBOETO BKJAJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJISAITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOUIUX
JUIS pelieHns (U3NUeCcKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3JIMYHBIX I[OAXOAAX MPHUHATUS  PELICHUN
(MHOUBUOYaJIbHOE, TPUHSATHE DELIEHUS B TpYMIeE, NPUHATHE pElIeHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4ul WIIH
IUIaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHU;
JienaTb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENIbCTB, M3MEHUBLIMXCS CUTYyallUld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha HAy4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY JIPYroro;
npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYIOTO.



INPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yuyeHus B 7 KJiacce peaMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BeliecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, pPABHOAECUCTBYIOIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuath sBieHus (audQysus, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHON OCBHIO
BpalllCHUsI, TEepeAadya MAaBJICHUS TBEPABIMU TEIaMHU, XUIKOCTIMU U
razamud, atrMochepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHUE;
pacro3HaBaTh TPOSIBJICHHUE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B JKMBONM M HEXKUBOU
NpUposie, NCUCTBUE CUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHu3M, IUIaBaHHUE PHIO, pblYaru B
TeJIe YeJIOBeKa, MPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBIICHHIM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
dbu3nyeckre BEJIUYUHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSIST CKOPOCTh, CHJIAa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOrO Teia, >KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUIEYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KHMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HAaUeHUs W €IUHUIBI (PU3MUYECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHHAMM,
CTPOUTH 'papUKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
WCIIOJIB3Yys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TMpPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
OHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3NUECKHE BEIMYMHBL: Ha OCHOBE aHajM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJTy4€HHOM (PU3NUECKON BEIMYUHBI;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOUIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJ€ OIBITa, JeNaTh
BBIBOJIBI IO €70 PE3yJIbTaTaM;

IPOBOJIUTH OMbBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: bopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO0 000pyA0BaHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUS, BPEMEHM, MacChl Tea,
00béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOI BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMbBIX H3MEpPEHUM (3aBUCUMOCTU IyTH
PAaBHOMEPHO JABWXKYILIErOCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIbI
yIPYroCTH OT YAJMHEHUS MPY>KUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO IOTPYXKEHO TEJIO, YCIOBUI
IUTaBaHMSI TEJ, YCIOBHMI paBHOBECHS pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUA, CcOOUpaTh YCTaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



NPEIJIOKEHHBIX TaOnuil U TpaduKOB, AeNaTh BBIBOJBI MO pe3ysibTaTaM
UCCIIEIOBAHMS,

IPOBOJAUTH KOCBEHHBIE HU3MEPEHHsS (PU3MYECKUX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3/AyXa, BBITAJIKUBAIONIAs  CWIA, JCHCTByMOmas  Ha
NOTPpYKEHHOE B KHUAKOCTh TeNO0, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CJIEAyS NPEIOKEHHOW WHCTPYKUUHU: TIpU
BBHITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJII01aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
000opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONINECS COCYJbI, OapoMeTp,
phlyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, yCTPOWCTBO BOJOIPOBOAA, TUIPABIMYSCKUN TIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOrO HCIOJIb30BaHUs (PU3MYECKUX 3HAHUW B IOBCEAHEBHOU
KU3HH 17151 oOecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HH(opmauuu B HWHTEepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXET OBITH
HEOCTOBEPHOM;

UCTIONIb30BaTh MPH BBHIMOJHEHUN YY€OHBIX 3aJlaHUil HAyYHO-TIOMYJSPHYIO
JaUTepaTypy  (PU3MYECKOro  CcoAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcbl ceti VIHTepHeT, BiaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIC COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUH, NPU H3TOM TPAMOTHO HCIOJIb30BAThH



U3YYCHHBI TOHATUHHBIM amnmapaT Kypca (U3MKH, COMPOBOXKIAThH
BBICTYIUICHUE MTPE3EHTALIAEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHM paclpeeniaTh
O0513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIBHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yuenus B 8 kiiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIOJIb30BaTh MOHSITHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUYKCHHUE
aTOMOB U MOJIEKYJI, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAINIMUECKUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM Map, BIAKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS DHEpPrusi, TEIUJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsifl, FIECKTPUUIECKOE MOJIEe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MArHUTHOE TIOJIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3alnus (OTBEpIEBaHHUE), KHIICHUE,
Terionepeaaya (TEenI0mpOBOHOCTD, KOHBEKIIHS, H3JIy4YCHUE),
AJNIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TTOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKITUS)
[0 ONHUCAHUI0O UX XAPAKTEPHBIX CBOMCTB W HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UUCECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalolleM MHpE, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUTbI B mpupoiae, uznydeHue CoJHIA, 3amMep3aHhe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sBJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoroCOB, pOJb MAarHUTHOTO TMOJISA JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYEHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKkue BeTUUHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUs, KOJTUIECTBO
TEIUIOThI, yJieJIbHAas TEIUIOEMKOCTh BEIECTBA, YAENbHAsA TEIUIOTa
TUIaBJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeidbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MallvHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUYECKHM 3apsf,
CUJja TOKA, JJIEKTPUYECKOE HAIPSHKEHHUE, CONPOTHUBJIEHUE IPOBOJIHMKA,
yAEIbHOE  CONPOTUBIEHUE  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIHHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT HCHOJIb3YyEeMbIX BETUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyecKux BEIUYUH, HAXOIUTH (HOPMYJIBI, CBSI3BIBAIOIIUE JaHHYIO
¢u3MYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCITIOJIB3Ysl OCHOBHBIE IIOJIO)KCHHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOpUU
CTPOEHHUS BEIECTBa, MPUHLHUI CYNEPHO3ULUHU TMOJIe (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa [J1s1 yyacTKa LEenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DJSHEpPrUM, IIpU 3TOM J1aBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHa M 3alUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3MYECKHE MPOLECCHl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHTyalluid IMPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYecKux
1aroB ¢ Onopo Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHI,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEN;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJI  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEoOXoAuMble JUIsl €€ peuleHusl, MPOBOAUTh Pacy€Thl U CPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH [OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIECJOBAHMS, BbIIEIATH
MIPOBEPSEMOE  MPEAIOJIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MIPOBENICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUH WU
bu3znyecKrux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTh JIaBJICHUS
BO3/lyXa OT ero oobéMa, TeMIepaTypbl, CKOPOCTH MpPOLECca OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IIomana €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEI W B3aWMOJEUCTBUE
IEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyaJiM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa MNPOBOJHHUK C TOKOM, CBOWMCTBA 3JEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS, COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH XO/JI OMBITa U (DOPMYIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIeEepaTypbl, OTHOCUTEIHHOM
BJIQXKHOCTH BO3/yXa, CHUJbl TOKa, HAMNPsHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYrol C  UCHOJIb30BAaHUEM TMPSMBIX  HM3MEpPEHUN  (3aBUCUMOCTh
COINPOTUBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOLWAAM MONEPEYHOIO
CEYEHMS U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HANpsDKEHHsT Ha  POBOJHUKE,
UCCJIENOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUI U TIpapuKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BeIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATH H3MEPEHUs, cOOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEAys MPEIIOAKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha HMX ONUcaHus (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, THTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK JJIEKTPUUYECKON HHEPrHH, 3JICKTPOOCBETUTEIbHBIC
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUTaTEIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUYECKUX
Henen ¢ nocjaeAoBaTe/IbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
paszinyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIeTIeH;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGOPMALMIO O  IpHUMeEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecriedeHusi 0€30MacHOCTH MpHU oOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 OBEJICHUS B OKPYKAIOLIEH CpelIe;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3HNUECKOTO COJICpKAaHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJACIATH  MHGPOPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCIIOJIb30BaTh MPU BBINOJIHEHWN Y4YEOHBIX 3a/laHUi HAayYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3MYECKOrO0 COJEpKaHMs, CIPABOYHBIE MaTepHalbl,
pecypcbl cetu HTepHeT, BialeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeodpazoBaHus HHGOPMALMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE W KpaTKHE YCTHBIE COOOIICHMUS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE MYOJIMYHO NPEACTABIATH PE3YIbTaThl
IPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, P 3TOM TI'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATUIHBIA anmapat Kypca (QU3MKH,
CONPOBOXK/IaTh BBICTYIUICHHE NPE3CHTALMEN;

IpU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (PU3HMUECKUX
MPOLIECCOB paclpelesaTh OOA3aHHOCTH B TIpPYIIE B COOTBETCTBUHM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEINUTH 34 BBINOJHEHUEM IUIaHA JECUCTBUI U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OICHUBaThb COOCTBEHHBIH BKJaJ B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
MPOSIBJISISI TOTOBHOCTD pa3peraTh KOH(IUKTHI.

K xoHI1y 00yueHust B 9 kJjiacce npeMeTHbIE Pe3yIbTaThl HA 0230BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0OYHAIOIITUXCSI YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCcu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mjgacTaudeckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKaHUsI M TMOTJIOIIEeH s, allb(a, OeTa- U ramMMa-u3ydeHus,
W30TOIIbI, SiFIEPHAsi SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWMHOE JBIKEHHE, CBOOOHOE
najieHue TeJ, PABHOMEPHOE JIBUJKEHUE MO0 OKPY>KHOCTH, B3aUMOJIEHCTBUE



T€J, PEAKTUBHOE JBIDKECHUE, KOJIeOATEIhbHOE NBUKEHHUE (3aTyXaromniue u
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHMs) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NUECKHe SIBICHHUS B MPHUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COMTHEYHONW CHCTEMBI, PEaKTUBHOE
NMBIDKEHUWE JKWBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B TPHUPOJAE, OMOJIOTHYECKOE JECUCTBHE BUIAMMOTO,
yIbTPaUOJIECTOBOTO U  PEHTTCHOBCKOTO M3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX W3IyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAUTH MPAKTUUECKYIO 3a7ady B
y4eOHYI0, BBIACHATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUYECKUX
SIBIICHUI;

OINMHMCHIBATh M3yYEHHBIC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, UCIIOIL3YS
dbu3nueckue BENWYUHBI (CpENHSAS UM MTHOBEHHAs CKOPOCTh Tella Mpu
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEepeMeIleHUue, MyTh, YTriIoBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHUs, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKkass paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Tea,
MOHSTOTO HAaJl MOBEPXHOCTHIO 3€MJIM, TOTCHIIMAIbHAS DHEPTUS CKATON
NPYXKWHBI, KUHETHYECKas DHEPTus, TOJHAs MEXaHW4YecKas »JHEepTus,
MIEPHOJT ¥ YacTOTa KoJIeOaHWH, JTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU OMTUCAHUHU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIIOJIb3YEMbIX BEIUYHH,
0003HAaUEHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapUKN N3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHUs JHEPTUU, 3aKOH BCEMHUPHOTO TATOTCHWS,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEIbHOCTH [ amwmes,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs WMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YHUCEN



IpU SACPHBIX PEAKIMIX, MPU 3TOM JaBaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3WYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBJICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONHUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONbB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHalIM3a YCIIOBUS 33Jaud 3alHChIBaTh KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE MM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE NIJISl PEIICHMSI, TPOBOJAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (Hu3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXKHO PEUIUTh TMPU TTOMOIIH
$u3NYECKUX METO/OB, HCIONB3yS OMHCAHUE HCCIECTOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
IOPOBEJCHUST  HMCCIIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOAWTH OMBITHI MO HAOMIOACHWIO (U3UYECKUX SBICHUNA WIH
(bu3MUecKuX CBOMCTB Ten (M3ydyeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKHMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSIMOIMHEHHOE PacIpOCTPAaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
o0Opy/lOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpPOBaThH BHIBOIHI,

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE H3MepsAeMOoill BelauuuHBl ((POKycHOE paccTosHuE
coOuparoiel JUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a HW3MEpPEHUS
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOANUTH MHCCIEAOBAHUE 3aBUCUMOCTEN (PU3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEepHoja
KOJIe0aHUN MaTeMaTH4eCKOro MasiTHUKA OT IJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeIoMIIEHHs OT yIJa



NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
duznyecKkux BEIMYMH B BUAE TaONMI U TpaduKoOB, AeNIaTh BBIBOJBI IO
pe3yJibTaTaM HCCIe0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUsI, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKECHMS, MEXaHHuYecKas pabdoTa M MOIIHOCTh, 4acToTa U
nepuos KojeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYeCcKass Cujia CcoOMparolell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIUYUCIISTH
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNbTAThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (QPUIUUECKUX MOJIEICH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPJOE TENIO, TOUEUHBI HCTOUHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHHMIOMETP, JATYUKH IIOJIOKEHUS, PACCTOSHUS M YCKOPEHMsI, paKeTa,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M cCOOMparolIel JIUH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGOPMALMIO O  IpHUMeEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pOBbS U COONIIOAECHUSA
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPYKAIOLIEH cpefe;

OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEIIbHBIX HUCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIOJTHEHUH YYE€OHBIX 33JaHUl HAy4YHO-TIONYJISPHYIO
JAUTEepaTypy  (PU3MYECKOro  CcOoAepXaHHs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHBMEHHBIE M YCTHBIE COOOILEHHS HAa OCHOBE
uHpOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTAaBIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIM anmapaT K3y4yaeMoro paszjena (U3HKM U COINPOBOKIATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
IS T HayIa © HpHpoe https://m.edso0o.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BeMliectna https://m.eds00.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 9 1 bubnmnoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEMECTRd https://m.edso0.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAMITICCIOT ABIDICHHC https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIOTHOCTh 4 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOR HaBICHHC 0 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> a60Ta 1 MOIIHOCT® 3 https://m.edsoo0.ru/7f416194
bu6mmorexa [IOK
52 HpocTsie MexarHsMEI > 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
>3 Mexantiieckas oHepris 4 ! https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 2 7
OCTOITHBIN SHCKIPHHCCRHIN TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
ONMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B % 20 1 3
SauMosencTRHe Tl https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pasznen 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMIECKHE KOTeOaHu s https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHMHICCKHC BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

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

31 DJIEKTPOMArHUTHOE MOJIE U 6 9 bubnmuorexa [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasuery 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacpOCTPAHEHHUs CBETA 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuoreka [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTPOCHIE ATOMHOIO S1pa 0 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: a 7 1
>3 FICPHBIC peardiitt https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca (usuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

®du3uka — Hayka 0 IPUPOJIE.
SABnenus npupoasl. dusnveckue
SIBJICHUS

MeXaHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

du3nyeckre BEININHEI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEMITEPATYPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTINKa
TeMmeparypbl"”

Kak ¢u3uka u apyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUpOY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NYECKuX
SIBJICHUH C TIOMOILBIO MOAEIEN

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTH TOJIETA IMapHKa,
MYIIECHHOI'O TOPU30HTAJIBHO, TEM
OoJpIIie, YeM OoJIbIie BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 JIOKa3bIBAIOIIHUE JUCKPETHOE CTPOEHHUE bubmorexa HOK
P P https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBr>KeHHEe YacTHI] BEIIECTBA bubmiorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HaAOJIOACHUIO TETJIOBOTO PaCIIUPEHUS
rasoB»
10 ArperatHble COCTOSIHHSI BEIIECTBA
B3aumocBsi3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJbI
MexaHnueckoe IBIKEHHE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmorexa [JOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bu6nmoreka [JOK
13 CkopocTthb. EZUHUIEI CKOPOCTH
p A H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH 1 BpeMeHU IBIKECHUSA bubmorexa [JOK
yr P 1 https://m.edsoo.ru/ff0a0ae4
HNueprust. 3aK0H HHEPIINH.
15 B3a1fMoz[el7ICTBHe TeJ‘IpKaK IpUYHHA bubmorexa [JOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHKEHUS TEIl
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 00beMa TeJla [0 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTU TBEPAOTO TEIIA»

Pemrenue 3agaud mo teme "I1IOTHOCTE

bu6mmoreka [IOK

18 BeuiecTa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoencreug tein. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «/3yueHue
20 3aBUCHUMOCTH PACTSKCHHUS
(nedopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOM CHITBD)
21 SBnenne Tarorenus. Cumia TSKECTH
CBsi3b MEX]ly CHIION TSKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubmorexa HOK
" " https://m.edsoo.ru/ff0a1778
3ama4 o teme "Cuiia TsKecTu
93 Cuna TsKecTH Ha JPYTUX IUIaHeTax. bubnnorexa [HJOK
dusnuecKre XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hswepettnte cit. JliamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Tena. Hesecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CWJI, HallpaBJICHHBIX
26 MO OJHOM nnpﬂii)ﬁ. ’ bubmorexa HOK
N https://m.edsoo.ru/ff0ala70
PaBHopeiicTByIOAs CHIT
97 Pemrenue 3agad mo reMme
"PaBHOelicTBYIOIIAS CHIT"
28 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmoreka [JOK
Tpenue B npUpose U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopnas pabora «3yuenue bubnuorexa [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHUJIBI TPEHUS
CKOJIb>KEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MOBEPXHOCTEI»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpenenenue

30 PaBHOJCHCTBYIOIIEH CUIIbI
Pemrenue 3agau mo remam: «Bec

31 tenay, «['paduueckoe n3o0pakeHue bubnnoreka [JOK
cuny, «Cunbly, «PaBHOAeHCTBYOIIAs https://m.edsoo.ru/ff0alde0
CHI»

KontponbHas paboTa mo TeMam:
«MexaHn4yeckoe IBUKEHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduueckoe n3odpakeHNe CUID,
«Cunbi»

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJIMYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHue ra3a. 3aBUCUMOCTh

34 JaBIIEHUS Ta3a OT 00bEMa bubmmorexa [TOK

’ https://m.edsoo.ru/ff0a2376
TeMIIEePaTyphl
Ilepemaua maBimeHUS TBEPIABIMU
35 Tenr;nfn, mjz[KOCTs[MH u ?iaMH. 3aKkoH bubmorexa [JOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUAKOCTH U rase, bubnmnoreka [JOK
BBI3BAHHOE JIEHCTBUEM CHIIBI TSXKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau no teme «Jlapnenue B bu6mmorexa [IOK
JKHAKOCTH U rasze. 3akoH Ilackams» https://m.edsoo.ru/ff0a2826

38 CooOmiarommecst CoCyabl bubmmoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970
bubmuoreka [JOK

39 Inapagmirieckinii mpece https://m.eds00.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
XKHUJKOCTHBIN HacocC
Atmochepa 3emmu. [Tpuyannb
TBOBaHUS B HOM
41 Z}g:;qu:I ;eMJIH.C;SaILyIfclI/ISIOCTb bubmmorexa [JOK
https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIEeHUS OT BHICOTHI
HaJ YpOBHEM MOps
bu6mmoreka [IOK
42 Bec Bosayxa. ATmocgepHoe nasicHie https://m.edsoo.ru/ff0a2b5a
43 N3mepenue aTMOChEpHOTO JaBICHHUS. bubnuorexa [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(EPHOTO
44 JIABJICHUS OT BBICOTHI HaJl YPOBHEM bubnnorexa [IOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoua. AtmochepHoe bubnuoreka [IOK
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau no reme
"ATmocdepHoe naBieHue"”
JlelicTBue ®UIKOCTH U Ta3a HA
47 IIOTPY>KEHHOE B HUX TEJIO. Bubmmorexa LIOK
https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «OnpeneneHue
48 BBITAJIKUBAIOIIEHA CUJIBL, bubmuorexa [JOK

JIEWCTBYIOILIEN HA TEJIO, TOTPYXKEHHOE
B KUJKOCTB)»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

Jlaboparopnas paboTa 1mo Teme
«MccnemoBanue 3aBUCMOCTH Beca
Tesa B BOJie OT 00bEMa MOrpyKEHHOM
B JKUJKOCTh YaCTH TeJIay

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3514

50

51

IImaBanue ten

Jlaboparopnas pabota
"KonctpynpoBanue apeoMeTpa Uin
KOHCTPYHPOBAHUE JIOAKH U
omnpezeneHue e€ rpy30noabEMHoOCTH"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3a96

52

Pemenue 3amau no remam: «llnaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEpABIX TN, KUAKOCTEH
Y Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckasi pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

55

MormnocTs. EquHUIBI MOIITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM Mpu
MHOoabEME IO JIeCTHHUIE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

[Ipoctele MexaHu3MBI. Pryar.
PaBHOBecue cun Ha peiyare

57

58

KonrponsHas pabora o teme
«JlaBrieHME TBEPBIX TN, KHUIKOCTEH
1 ra3oBy» / Beepoccwuiickas
MpoBepoyHas pabora

PesepBHblit ypok. Pabora ¢ TekcTamu
1o TeMe «JlaBiienue TBEPABIX TEN,

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

KUJKOCTEH U Ta30By / Beepoccuiickas
npoBepouHas paboTa

59

Peruaru B TexHuke, OBITY U IPUPO/IE.
Jlaboparopnas pabota
«HccienoBanue ycioBH paBHOBECHS
pbIyara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

61

62

Pemrenue 3agad mo treMe «Y CJI0BUSA
paBHOBECHSI pbIYara

Koaddumment nonesnoro aecTpus
MexaHu3ma. JlaboparopHas padora
«3mepenue KII/ nakinonHoM
IJIOCKOCTH

Pemenue 3agau mo teme "Padora,
motHocTh, KITI"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexanunyeckas SHEpIusl.
Kunerndeckas u noTeHaibHas
SHEPIUs

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

65

66

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUu

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIEpUMEHTAIBHOE OIIPENETICHHE
WU3MEHEHHNS KHHETUYECKON U
MOTEHLIMAJIbHON YHEPTUU IIPU
CKaThIBaHUHM TeJa 110 HAKIOHHOM
IIJIOCKOCTH"

KonTponbHas pabota mo teme
«PaboTa 1 MOIIHOCTh. DHEPTHI»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

67

PesepBubrit ypok. Pabora ¢ Tekctamu

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o TeMe "MexaHnyeckoe IBUKeHue"

https://m.edsoo.ru/ff0ad4ee6

68

PesepBHbIii ypok. Pabora ¢ Tekctamu
no teme "Pabora. MomHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHbIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KMHETHYECKON TEOPUHU U X ONBITHBIC 1 bubmorexa HOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPK ICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 AKHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJISIPHO-KUHETHYECKON TeOpHH
bu6nmoreka [JOK
5 Kpucrannmueckue u amopdusie Tena 1
p pe https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallUJUISIPHOCTb. 1 bubnmnoreka [JOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaThue 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEeMIIEpaTypbl CO
8 CKOPOCTBIO TETIOBOTO JIBUKECHHS 1
YaCTHUII
9 Buytpennss sueprusi. Crioco6st 1 bubnnorexka [JOK
U3MEHEHUs BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5c60
10 Bune! teronepenaun 1 bubnnorexka [JOK



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

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK

1 BEIIECTB U MaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuoreka [JOK
TEINIOEMKOCTh https://m.edsoo0.ru/ff0a6976

13 VYpaBHeHHE TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoabI"
Pacuer konmuecTBa TEIIOTHI,

15 HEOOXOMMOTO JIJIsI HarpeBaHuUs Tea
Y BBIIEISIEMOT0 UM TIPU OXJIAXKICHUU

16 Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IelbHas TEIIoTa bubnmnorexa [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpIeBaHUE

18 KPUCTAJUTMYECKUX 1;Ie[n. VY nenvHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUIaBIIEHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnmuorexa [JOK
yEeIbHOM TEIUIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBJICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTEJIbHOM BJIaKHOCTH BO3ayXa"

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

23

24

Pemenue 3amau Ha onpeencHue
BJIAYKHOCTH BO3/TyXa

[TpuHIMIBI paGOTHI TETIIOBBIX

nsurareneif. [lapoBast TypOuHa.
JIBurarenb BHyTPEHHETO CrOpaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3alLIATA
OKpY’Karollel cpebl

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

26

27

28

29

3aKOH COXpaHEHUS U MTPEBPALLICHUS
OHCPTHH B TCIJIOBBIX ITPOIECCax

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo Teme
"TermnoBble siBIecHUA. VI3MeHeHne
arperaTHbIX COCTOSIHMI BemiecTa"
Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPST0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumMozeicTBue 3apsyKeHHBIX TEIL.

bubmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX IMOJIEN
Hocurenu snexTpruueckux 3apsiioB.
33 OnemeHTapHbI 3apsn. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JICKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 cymiecTBoBanus. ICTOUHUKH bubnmnorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO OIS Ha TIPOBOJHUKH 1
U AUDJIEKTPUKHU"
39 DNEeKTpUYECKU TOK B MeTaJljax, bubnmnorexa [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U €€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bu6nmoreka [JOK
41 "N3mepeHue U peryiupoBaHue CUIbI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHUE.
BoasT™metp. JIabopaTopHas pabota

bubmuorexa [JOK

42 "U3mepenue u peryinpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHHE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOLIAIH https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEUeHusl U Marepuana”
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH Oma i1 ydacTka bubnmnorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaGoparopHnas pabora
"HccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKQ, UIYILETO Yepe3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

CONPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3nucrope”

47 [TocnenoBarenbHOE U MapaAIIIEIbHOE
COEIMHEHMS IPOBOJHUKOB
Jlaboparopnas padota "IIpoBepka

48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU 1 bubnnorexka [JOK
IIOCJIEI0BATEIILHOM COCITMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIBI TOKA ITPU 1 bubnnorexka [JOK

napajyuieIbHOM COeTMHEHUU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3aga4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akoHa Oma 1 pa3InyHoOro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [HOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Onpenenenue
52 a60prl u II:/IOH_IPII)OCTI/I 3JIeKTpI/IquKoro Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOuTen
53 3JIEKTPUUYECKOU SHEPTUU B OBIT bubnmorexa LOK
p p Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanme
54 ITocTosTHHBEIE MAaTHUTEI, UX
B3aUMOJECUCTBUE
VYpok-uccnenosanue "M3yuenue bubnnoreka [JOK
55 . "
MOJIEH ITIOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
56 3eMJIH U €ro 3HaYeHue JUIs )KU3HU Ha bubmmorexa [IOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "DIeKTpUIECKHUE 3apAab.
57 3apsHKEeHHBIE TeJl:a U UX ’ bubmmorexa LHOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBusl. [10CTOSIHHBIN
ANEKTPUYECKUNA TOK"
KonTponbnas pabota mo teme
"DHIEeKTPUUECKHE 3aPSIIbI.
P P Bu6nuorexa LIOK
58 3apsKEHHBIE TeJla U UX

B3auMozeucTBuUsA. [10CTOSHHBIN
anekTpuueckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

npoBepouHas paboTa

59

60

61

62

63

64

65

PesepBHbIii ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepocceuiickas
npoBepouHas paboTa

OnbIT OpcTeaa. MarautHoe nose
AIIEKTPUIECKOTO TOKa MarHuTHOE
T0JI€ KaTYIIKH C TOKOM

[IpuMeHeHne PEKTPOMArHiuTOB B
TexHuke. JJaboparopnas padora
"N3yueHue neicTBUSI MArHUTHOTO
T0JIs1 Ha MPOBOJHUK C TOKOM"

DNeKTpOABUTATENb TOCTOSHHOTO
Toka. Micnonp3oBaHue
JIEKTpOBUraTeneil B TEeXHUYECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 u3ydeHue
paboTHI AJIEKTpOoaABUTATENS "

OmnsiTel Dapanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

Onekrporeneparop. CriocoOb!
MOJTYYCHHUS DIICKTPUUCCKON DHEPTUH.
DJEKTPOCTAHIINK Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPIUU

[ToaroroBka K KOHTPOIBHOU paboTe
110 TeMe "DIJIEKTPUUECKHE U

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MArHUTHBIE SIBJICHUS"

KonTponbhas pabota no teme

66 "DJIEKTPUUECKHE U MAarHUTHBIE 1 Bubmaorexa ITOK
P | https://m.edsoo.ru/ff0acb14

SIBJICHUS
PesepBHblit ypok. Pabota ¢ TekcTamu bubnmoreka [JOK

67 1
o teme "TemnoBele sBaeHus" https://m.edsoo.ru/ff0accse

68 PesepBHblit ypok. Pabota ¢ Tekctamu 1
o teMe "MargautHele BiaeHus"

OBIIEE KOJIMYECTBO YACOB I10
1 68 14.5

[NPOT'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KUIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Konrpoaririe  Ipakriieckue fll:;:el{l/lﬂ :)l;l[()l:ll:())]]z};fe.ﬂbﬂble
padoThI padoThI pecypeni

1 MexaHuuyeckoe TBUKEHHE. 1
MartepuanbHas TOUYKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE psiMOTIUHEIHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubnmnoreka [HOK
JBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KEHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUSI Tea Mpu 1 1 bubnnorexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IOJI 1 4acToTa

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JIuneiinas u yriosas

CKOpPOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHHE
1 [IepBe1it 3akon HeroTona. Bektop bubmmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHOpelicTBYrOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npuMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 Cua ynpyroctH. 3akon I'yka https://m.edso:)_.I ru/ff0aeca2
16 Pemenue 3amau no reme «Cuia
YIIPYTOCTH
17 Jlaboparopnast pabota «Ornpezenenue bubnnorexa [JOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cuna Tpeiis https://m.edSO(]:)_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cua bu6nmorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubmmnoreka HOK
KO3 pHUIIMEHTa TPEHUS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa [JOK
" https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuia TSKeCTU U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

naacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT IPaBUTALMOHHOTO IIEHTPA
(Conneunas cucrema). ['anmaktuku"
Pemrenue 3agad mo treme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOI'O bubmorexa HOK
. P https://m.edso0.ru/ff0af5f8
TSATOTEHUS
o5 [TepBas kocMHYeCKasi CKOPOCTb. bubnunoreka LIOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepUAIBHONW TOYKHU.
AOCOIIOTHO TBEPIOE TENIO.
26 PaBHoBecue TBépIIOFO Tena bubmorexa [IOK
. N P https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHOW OChIO BPAILICHHUS.
MowmeHT cunsbl. LleHTp TskecTH
PaBHOBeCcue MaTepUAIBHONW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENa C
3aKpEIUIEHHOW OChIO BPAILICHUS.
MowmenT cuibl. LienTp TsoxecTn
28 Pemenue 3agau mo teme "MoOMEHT bu6nmorexa LIOK
cuibl. Lentp Tspxectn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJIBHONU padoTE 110
29 TEME "MexaHI/IquK(I))e ,Z[BI/I)I(CEI/IC bubmorexa LHOK
Ny " ' https://m.edso0.ru/ff0b0408
BzaumopeiicTBue Ten
KonrtpoabHas padbora mo Teme
30 "MCXIZIHI/I‘ICCK(I))G IBHKEHUE bubmorexa HOK
N ) ' https://m.edsoo.ru/ff0b06ec
BzanmoneiicTBue Ten
31 Nmnynee Tena. Umnynbe cuiibl. 3aKoH bu6muoreka [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYIpyroe B3aMMOICHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrennie 3agau mo reme "3akoH

bub6nmmoreka [IOK

32 COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ffob096¢c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
Bu6mumoteka [JOK
34 Mexannyeckas paboTa U MOIITHOCTh https://m.e dso:;.[ru p—
35 PabGota cHIIBI TSDKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAILHOM MOBEPXHOCTH
37 CBs13b 9HEpTUH U pabOTHI.
[ToTrenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmnoreka HOK
KUHETUYECKON DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 Jlaboparopnast padota «13yuenue bubnmnorexa [JOK
3aKOHA COXPAHEHHUS YIHEPT UM https://m.edsoo.ru/ff0b12fe
41 KonebaTenpbHOE TBMIKEHUE U €T0 but6mmorexa [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aTyxatromue KojieOaHusl. bubnuotexa [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTryeckuil 1 NpyKUHHBIA

MasaATHHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTU
MIPYXUHBI U MAcChl Tpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ff0b197a

45

46

47

48

IIpeBpaiienue 3Hepruu npu
MEXaHUYECKUX KOIeOaHnIX

JlabopaTtopHas pabora «OnpeneneHue
YacTOTHI U TIEpUOJIa KOJIeOaHM
MPYKUHHOTO MasiTHUKa

Jlabopartophnast pabora «I[IpoBepka
HE3aBUCHMOCTH TIEPUO0JIa KoJIeOaHMit
rpy3a, MOJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

Mexauunueckue BoaHEL. CBONMCTBA
MeXaHW4YeCKUX BOJH. [IpomosbHbIC 1
MTOTNIEPEYHBIE BOJIHBI

bu6nmoreka [IOK
https://m.edsoo.ru/ffOblaec

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuueckue BOIHBI"

50

51

52

3ByK. PacripocTpanenue u oTpakeHue
3BYyKa

Ypok-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

54

Ypok-koupepenius "YIbpTpa3zByK U
nH(}pa3ByK B IpUPOJIEe U TEXHUKE"

IloaroroBka k KOHTpOJ'IBHOﬁ pa60Te je(e]

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

bu6nunorexa LIOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMme "3aKOHBI COXPAHECHHUS.
Mexannueckue KojieO0aHusi U BOJIHBI"

https://m.edsoo.ru/ffOb25f0

KonrponsHas pabora o teme

55 "3akoHbl coxpaHeHus. Mexanndyeckue
KoJieOaHHS U BOJHBI"
56 DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
Ypoxk-koupepenuus "Llkana
58 3JIEKTPOMATHUTHBIX BOJIH. bubnnorexa [JOK
Hcnons30BaHue 27€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Vpok-uccnenosanue "MU3yuenue
P . i bubmuoreka [IOK
59 CBOWCTB 2JICKTPOMArHUTHBIX BOJIH C
. https://m.edsoo.ru/ffOb2c6c
MTOMOIIIBI0 MOOMITFHOTO TesedoHa
Pemenue 3aa4 Ha onpeseneHue
60 YacTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
DneKkTpoMarHuTHasi IPUpo/Ia CBETa.
61 Cko TOI:())TI) cBeTa BOJIII{)OEHG CBOMCTBa brbmmorexa LIOK
P ' https://m.edso00.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTpOCTpaHEHUE CBETA. 3aTMECHHUS bubmorexa LOK
pacnpoctp ' https://m.edso00.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
63 Pemienue 3a1a4 Ha MpUMEHEHNE bubnnorexa [JOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHSI CBETa
64 IIpenomiienune cBeta. 3aKkoH bubmuoteka [IOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IMpCIOMJICHUSA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

bubnmoreka [IOK

65 Vcnonp30BaHue MOIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOb3c5e
OTPaKCHUS B ONITHYECKUX CBETOBOIAX
JlabGopaTtopHas padora "VccienoBanue
66 3aBHCHMOCTH YIJia IPeIOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHus Ha
rpanuue "Bo3yx-crexno""
Ypok-konpepenuus "Mcnoab3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckast cuiia JMH3bI https://m.edsoo.ru/FOb3f2c
. bubnuoreka [{OK
69 [TocTpoenue n3o00pakeHUi B JIMH3aX https://m.edsoo.ru/ffob4dda
Jlaboparopnas pabota "OnpeneneHue
70 (bOKyEHOFE paccpTo;IHI/I;I u OI:ITquCKOﬁ bubmmorexa LIOK
. https://m.edsoo.ru/ff0b4206
CHJIBI cOOMparoIIel JTUH3bI"
7 Ypok-koupepenius "OnTuyeckue bubmuoteka [{OK
JIMH30BbIe MPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak ontuueckas cucrema. 3peHue bubmorexa LOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenius "JlepexTs
3penus. Kak coxpanuts 3peHue”
Paznoxenue 6em0ro cBeTa B CIEKTP.
72 OmeiTel Herorona. Crnokenne bubmuoreka [{OK

CIIEKTpaJIbHBIX IIBETOB. [ucnepcus
CBETa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jlaboparopnas padota "OnbITHI 11O
Pa3IoKEHHUIO OEJIOro CBETa B CIICKTP U

75 BOCITPHUSATHIO IIBETA MPEIMETOB IIPH UX bubmmorexa [JOK
P t pedl P https://m.edsoo.ru/ffOc0e2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepenus u qudpaxums’"
77 Omnbitel Pe3epdopaa u ruranerapHas bubnnorexa [JOK
MOJIEIIbL aToOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue u OrIoneHue cBera
79 atomoM. KBanTel. JInHeluaTeie bubmorexa [JOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpok-nipaktukyMm "Habmrogenue bubnnoreka [JOK
CIEKTPOB HUCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BHJIBI bubmmorexa [TOK
a a https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnas bubnmnorexa [JOK
MOJIENTh https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALICHUS. bubmmnoreka HOK
N3otomnsr https://m.edsoo.ru/ffOclal4
84 Pemrenue 3amay mmo reme: but6mmorekxa [IOK
"PannoakTuBHBIE peBpameHns” https://m.edsoo.ru/ffOclb4a
85 [lepuon nmonypacnana
Ypoxk-koH(pepenus "PannoakTuBHbIE
P Gep 8 but6mmorekxa [IOK
86 U3JIy4EeHUs B IPUPOJIE, MEIULIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126
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https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
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87

SAnepHble peakuu. 3aKOHbI
COXPaHEHHUS 3apsA0BOI0 U MacCOBOTO
qucen

bubnunorexa LIOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U SHEPTUu

Pemenue 3agaud no reme "AnepHeie
peakuuu"

Peakiuyu cuHTe3a U AeneHud siaep.
Uctounuku suepruu CoJiHIa U 3BE3]T

bub6nmoreka [IOK
https://m.edsoo.ru/ffOcld7a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus " nepras
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3TyUYEHUN HA KUBBIC
OpraHu3Mbl"

92

[ToaroroBka kK KOHTPOJIBHOM paboTe 1Mo
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsbic siBieHHs"

bubnuoreka [{OK
https://m.edsoo.ru/ff0c223e

93

94

95

KonTponbHas pabota mo Teme
"IJIeKTPOMarHuTHOE TIOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanTosnle sBaeHus"

IToBTOpenue, o6o0mIEeHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3anmoperiicteue ten"

IToBTrOopenue, o6o0menue. Pemenue
pacyeTHBIX M KaYECTBEHHBIX 3a]1a4 110
teme "TemnoBble mpoiecch”

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c245a

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o600menue. Pemenue

but6mmorekxa [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U KaYeCTBEHHBIX 3aja4 M0
teme "KIIJ] TennoBeIX apurareici'”

https://m.edsoo.ru/ff0c2a22

[ToBropenue, o6o0menue. Pemenne

bu6nmoreka [IOK
97 pacyYETHBIX U KQUECTBEHHBIX 3a/1a4 I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ anekTpoycTaHOBOK"
[ToBTOpeHME, 0000IIEHNE.
98 JlabGopaTopHbie pabOTHI IO KYPC 1 1 bubnmorexa LHOK
" patop P " ey https://m.edso0.ru/ff0c2¢c52
CBeTOBbBIE SIBIICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTAMH I10 TeMe "3aKOHBI 1 bubmorexa IOK
N https://m.edsoo.ru/ffOc2d6a
COXPAHEHHUS B MEXaHHUKE
[ToBTrOopenue, o6o0menue. Pabora ¢
100 Tekcramu 1o TeMe "Konebanus u 1 bubmiorexa HOK
\ https://m.edso0.ru/ff0c2e82
BOJIHEI
[ToBTrOopenue, o6o0menue. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 bubnnorexa [IOK
" https://m.edsoo.ru/ff0c3044
SBJICHUS
IToBTropenue, 06o0mmenue. Pabora ¢
102 TekcTamu 110 Teme "KBanTtoBas u 1
snepHast pusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kox
NpoBEPsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIIOJI30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

pas3indaTtb SABJICHHUA M0 OMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SBJICHHUC

pacrio3HaBaTh IPOSIBIIEHHME M3YyYEHHbIX (PU3MUYECKUX SIBICHUH B
OKpY’KalOIeM MHpE, B TOM 4YHCIe (PU3NUECKUE SIBICHUS B MPHUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICIAThH

CYyIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) PUZNUECKUX SABJICHUN

1.4

ONKCHIBaTh H3YYCHHBIE CBOMCTBA Tel U (PU3MYECKHE SBICHMUS,
UCTONB3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (PU3MYECKUN CMBICI MCIONb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEIMUYUH, HAXOIUTh (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTh  TpaQUKHd  M3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITHMYNH

1.5

XapaKTCPU30BaATh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IG SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3allkMChiBaTb €0 MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOIECCHI U CBOMCTBA TEINl, B TOM
yuciae M B KOHTEKCTE CHTyallUd MpPaKTUKO-OPHEHTUPOBAHHOTO
XapakTepa: BBISIBIATh INPUYMHHO-CICICTBEHHBIC CBS3H, CTPOUTH
oObsicHeHne u3 1 — 2 JIOrMYeckux ImaroB ¢ omopod Ha 1 — 2
U3yYCHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, QU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHbie 3a1aud B 1 — 2 nelcTBUSI, UCIIONB3YSl 3aKOHBI U




(dbopMyITbl, CBS3BIBAIONINE (PM3MUECKHE BEITMYMHBI: HA OCHOBE aHAN3a
YCIIOBHS 33J1a4ll  3allUChIBATh KPAaTKOE YCJIOBHE, IMOJCTABIAThH
¢u3nueckre BeIUUMHBI B (YOPMYIIBI M IPOBOIUTH PACUETHI, HAXOIUTD
CIpaBOYHBIC JIaHHBIC, HEOOXOIUMBIE JUUIsI PEIICHUS 3a/1a4, OIICHUBATh

PEAUTUCTUYHOCTH MOTYICHHON (PU3UYECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH ITOMOIIU
bu3NYeCKUX METOJOB, B OINHCAHWU UCCIIECJOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasnyarh u
WHTEPIPETUPOBATh MOJYUYEHHBIH pPe3yJabTaT, HAXOAUThb OIIUOKU B

X0J¢€ OIibITa, ACJIaTh BBIBOJLI 110 €0 pE3yjibTaTaM

1.9

1.10

1.11

NPOBOJUTH OMBITHI 10 HAOMIOACHWIO (DU3MUYECKUX SIBICHUNA WIIH
busznueckux  CBOMCTB  Tenm:  (GopMmynHpoBaTh — MpOBEpsieMbie
OPEINONI0KEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

06OPYI[OB8.HI/I$I, 3aIIMChIBAaTh XO/J OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

BBINOJIHATh TPSAMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3aMHCHIBATH TOKA3aHUS MPUOOPOB C YIETOM

3aJJaHHOM aOCOIOTHOM MOTPEIHOCTH U3MEPEHUI

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH OJHOW  (U3NUYECKOU
BEIIMYUHBI OT JPYro C UCIONb30BAHUEM MPAMBIX H3MEPECHUN,
y4acTBOBaTh B IJIAHUPOBAaHUM Y4E€OHOTO HCCIENOBaHUs, cOOMpaTh
YCTaHOBKY U BBINIOJIHATh U3MEPEHHUS, CIENYs NPEITI0KEHHOMY IIJIaHy,
¢ukcupoBaTh pPE3yibTAThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE€ IPEUIOKEHHBIX TaOJIUI U TpaQUKOB, JeNaTh BbIBOIBI

0 pe3yJibTaTaM HCCIeA0BAHUS

1.12

1.13

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUIA CbI/ISI/I‘IeCKI/IX BCJIIMYHH, CJICAYyA
HpCHHO)KCHHOﬁ HHCTPYKIUU: IIPU BBINIOJIHCHUHA I/I3MepeHHﬁ CO6I/IpaTB
SKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCJIMYHHBI

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pyI0BaHUEM

1.14

yKa3blBaTh MPUHIMNBI  JACHCTBUS OpUOOPOB W TEXHUUYECKUX
YCTPOMCTB, XapaKTEpHU30BaTb IPHUHLMIIBI JCUCTBUS W3YYECHHBIX
npUOOPOB M TEXHUYECKMX YCTPOMCTB C IMOMOUIbIO MX OIMCaHUS,
UCTONB3ysl 3HaHUA O CBOMCTBaXx (U3MYECKUX SIBICHUH U

HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

NPUBOANUTH TPHUMEPHl (HAXOAUTh HH(OPMAIMIO O MpPHUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUS (PU3NICCKUX 3HAHUI B OBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubOpaMu M TEXHUYECKHUMH YCTPOMCTBAMU, COXPAHECHHUS 3I0POBbS U

COOJTIOICHYSI HOPM 9KOJIOTMYECKOTO TIOBE/ICHHS B OKPYKaIOIIEH cpefie

1.16

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(pOpManuu B ceTd VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIIUXCA 3HAHUH U MYTEM CpPAaBHEHHS Pa3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANUIO, KOTOpas SBISIETCS MPOTUBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBINIOJTHEHUH Y4eOHBIX 3a/laHui
HAyYHOTIOMYJSIPHYIO  JUTEpaTypy  (QU3WYECKOrO0  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, TpeodpazoBaHus HHPOpMALHH

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YHCJIe MyOJUYHO JielaTh KpaTKue COOOLIECHHUS O
pe3yibTaTax MPOEKTOB WM YYeOHBIX HCCIIEJOBaHUM, NpPH 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUWHBIM ammapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{Heﬁ

IIPY BBITIOJTHEHUH Y4EOHBIX MMPOEKTOB M UCCIIEI0BAHUI paclpeeiaTh
00513aHHOCTH B TPYIINIEe B COOTBETCTBUU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CIENTh 3a BBIITOJIHEHWEM IUIAHA JIEWCTBHM, aJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBASI MHEHHE

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOII MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIBb30BaTh IOHATHA

1.2

pas3indaTth SABJICHHUA IO OMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SAIBJICHUC

1.3

14

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM 4uciie (pU3NYECKUe SIBICHUS B MPUPOJIE,
IIPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH

CyIIECTBEHHBIE CBOICTBA (MIpU3HAKU) PUZNYECKUX SIBICHUN

ONKCBHIBATh H3YyYEHHBIE CBOMCTBAa Tel M (PU3MUECKUE SBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYUHBI, TMPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJINWYMH,
0003HaueHHSI ¥ €AUHUIIBI (PU3MUECKUX BEIMYUH, HAXOIUTH (POPMYIIHI,
CBS3bIBAIOIME JIaHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTh TpapUKd  M3YYCHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

XapaKTCPpHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIucCblBaTb €ro MaTrcMaTu4diCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEJN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalldid TPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 1 — 2 H3y4YeHHBIX CBOICTBA

(bI/ISI/I‘leCKI/IX HBHGHHﬁ, (l)I/ISI/ILIeCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTHU

pemiath pacyéTHble 3a1aud B 2 — 3 JNEHCTBHUSI, UCIONb3YS 3aKOHBI U
(dhopMyIIBI, CBS3BIBAIONINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIJIOBHS 3a/1a4y 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIBIATH HEJOCTATOK
JAHHBIX Ui pelIeHHsl 3a7adyd, BbIOMpaTh 3aKOHBI U (OpPMYIbI,
HEOOXOMUMBIC Ui €€ pEIIeHUs, MPOBOAUTHh Pacuy€éThl U CPAaBHUBATH
MOJIydYeHHOE 3HadyeHHe (U3MYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

paciio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTHL IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MECTOOO0B, UCITOJIB3YS ONMMCAHUEC UCCIICAOBAaHNA, BBIACIIATD
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IPABUJIIBHOCTH IIOpsAAKaA

MIPOBEICHUS UCCIICIOBAHUS, JIEIaTh BHIBOIBI

1.9

NPOBOANUTH ONBITHI 1O HAOMIONCHUIO (U3MYECKUX SIBICHUH WU
¢u3mueckux  CBOMCTB  Tel:  (OpMynupoBaTh  MpOBEpsieMble

MPENIOoNIOKEeHNUs, coOupaThb  yCTAaHOBKY M3  MPEAJIOKEHHOTO




000pyI0BaHUs, ONUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHATH MPSMbIE HM3MEPEHUSI C HCIOJb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATUYUKOB (PU3MUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI

MU3MEPEHHH C YUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

1.11

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJB30BAHUEM MPSMBIX H3MEPECHUM:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpEHus, cienysd  IpeUIOKEHHOMY  IUIaHy,  (DPUKCHPOBAaTh
pe3yJbTaThl MOJIyYEHHOM 3aBUCUMOCTU B BUJE TaOJIUIl U IrpaUKOB,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCICAOBaHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEpPEHHUs  (U3MYECKUX  BEJIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelys. INPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYNHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHUKH 0€e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3Yy4EHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOWCTB C OINOpPOM HAa HUX ONUCAHUSA, HCIOJb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBICHMM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCTBIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIBHBIC
npuOOpHI IO CXeMaM M CXEMAaTUYHBIM PUCYHKAM, COCTAaBJISTH CXEMBbI
JNIEKTPUYECKUX LENeld C IOCIEAOBATEIbHBIM W IapalIeIbHBIM
COCVHEHUEM  JJIEMEHTOB, pa3juyas YCIOBHbIE 0003HA4YEHUS
JJIEMEHTOB DJIEKTPUUYECKUX LIECTIEH

OPUBOANUTH TNpPHUMEPHl (HAXOAUTH MH(OPMAIMIO O MpHUMEpax)
MPAKTUYECKOT0 UCIIOIb30BaHUs (U3NYECKUX 3HAHUMN B MOBCEIHEBHOMN
KU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OoOpallleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

OCYILECTBIISATH MOMCK MHPOPMALUHU (PU3UYECKOTO COEPIKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEIONIUMXCS 3HAHUW W TYTEM CpaBHEHUSA
JOIIOJIHUTCIIbHBIX HCTOYHUKOB BBIACIATH I/IH(l)OpMaLII/IIO, KOTOpasa

ABIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCMOJb30BaTh TPU  BBINOJHEHHM YYEOHBIX 3aJaHMA  HAy4YHO-




1.19

HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COJEpKaHUs, CIPAaBOYHBIE
MmaTtepuaibl, pecypcsl ceth MHTepHeT; BiageTb INpuUEMaMu
KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHuss WHGOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHBIC MMChMEHHbBIC  KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUUIECKOTO
COJZICp)KaHHs, B TOM 4YHCIC IMYyOJMYHO MPEACTABIATh PE3YIbTAThI
OPOCKTHON WJIM KCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

($U3UKH, CONPOBOKIAThH BHICTYIIJICHUE NTPE3eHTalue

1.20

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

11

1.2

13

IPU BBIOJIHEHUH y4YeOHBIX MPOEKTOB M UCCIEIOBAHUNA (DU3NIECKUX
IPOLIECCOB paclpesesaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBUH M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBHOCTb IPYIIbl, BbICTpaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

paspemaTrh KOH(OIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUSA

pas3indaTth ABJICHUA IO OMHCAHHUIO HUX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/I‘-ICCKOC SABJICHUC
pacno3HaBaTb MPOABJIICHHUC H3YUCHHBIX (I)I/I3I/I"IGCKI/IX SIBJICHUN B
OKpYy»KaromeM MHpe, B TOM YUCIIC CbI/ISI/I‘—IeCKI/Ie SABJICHUSA B IPHUPOAC,

npu 3TOM MEPCBOAUTH IMPAKTHYCCKYIO 3a1a41y B yqe6HyI0, BBIACIIATD

CyILIECTBEHHbIE CBOICTBa (MIpU3HAKN) GUZUUYECKUX SIBIICHUN

14

ONMCHIBATh HW3Yy4YCHHBIE CBOMCTBA Tel U (HU3MUYECKHE SIBICHHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, INPH ONHCAHUU TMPABUIBHO
TPAaKTOBaTh  (DU3MYECKMH  CMBICT  HCIOJIB3yEeMBIX  BEJIMYMWH,
0003HauCHHSI ¥ €AUHUIIB! (PU3MYECKUX BEITMYUH, HAXOIUTH (POPMYIIBI,

CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTHUMH




1.5

BEIMYMHAMHU, CTPOUTH  TpapuKHd  HM3YYEHHBIX  3aBHCUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

XapaKTEpHU30BaTh CBOMCTBa TCI, (bHSPI‘leCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3dKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYHO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3alluChblBaThb €ro MaTreMaTH4YCCKOC

BBIpaXXECHHE

1.6

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallMd IPAaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH O0OBSCHEHUE U3 2
— 3 JOrMYecKuX ILIAroB C IMOMOIIbIO 2 — 3 H3yYeHHBIX CBOMCTBA

(bU3NUeCKUX SIBICHUH, (GPU3NIECKUAX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHele 3afayd (ONMUparoIiuecs Ha CHCTeMy W3 2 — 3
YPaBHEHMI), HCHOIb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBhIBaTh KPAaTKOE YCJIOBUE, BBIABIATh HEIOCTAIOIIME HIIU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
JUIsL PELIEHUs, MPOBOAUTH DPACUETHI M OLICHUBATh PEATUCTHYHOCTD

MOJIyYEHHOT0 3Ha4Y€HUs (PU3MUECKOI BEIINUMHBI

1.8

1.9

pacno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCHIUTh IpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yys OMMCAHUEC HCCIICIOBAHHA, BBIACIATH
MMPOBEPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3YIIbTAaThL Ha6HIO,Z[eHI/II>’I 1 OIIBITOB

MPOBOAWTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOWCTB TEJ: CAaMOCTOSITEIbHO COOMpPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYINPOBATH BHIBOJIBI

1.10

IPOBOAWTH TMPU HEOOXOJUMOCTH CEPUI0 TMPSIMBIX H3MEPEHHI,
OmpesieNisis CpeAHee 3HAUYCeHHE H3MepseMOil BennuuHbl (POKycHOE
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mprdopa)

1.11

NPOBOJUTH HCCIENOBAaHUE 3aBHUCUMOCTEH (DU3NYECKUX BEIMYUH C
HCTIONIb30BAHUEM IPSIMBIX M3MEPEHUH: IUIaHWPOBAaTh HCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (HUKCHPOBATH peE3yJIbTaThl

HOHy‘ICHHOﬁ 3aBHUCHUMOCTH (1)I/ISI/ILICCKI/IX BCJIIMYHMH B BUJC Ta6J'II/IHI/I




I‘pa(bI/IKOB, ACJIaTh BbIBOALI 110 PE3YyJibTaTaM UCCICOAOBAHUA

1.12

OPOBOJIUTh  KOCBEHHBIE  W3MEPEHUs  (U3MYECKUX  BEJHYMWH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJleays NpPeIIOKEHHOW HHCTPYKIMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAJIM3UPOBATh IOJIyYECHHBIE

pe3yJbTaThl C YYETOM 3aJaHHOM NMOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TpH  pabore ¢

J1ab0paTOPHBIM 000PYTI0BAHUEM

pasinyaTh OCHOBHBIE MPHU3HAKM H3YYEHHBIX (PU3MUECKUX MOJeneil:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONMUCAHUA, HUCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBIEHUH U HEOOXoIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

1.16

UCIOJIb30BAaTh CXEMbl M  CXEMaTUYHblE PHUCYHKH H3Y4YEHHBIX
TEXHUUYECKUX YCTPOMCTB, M3MEPHUTEIBHBIX npubopoB "
TEXHOJIOTHYECKHUX IPOILIECCOB MPHU PEUICHUH Y4eOHO-TIPaKTHUECKUX
3ajjay, ONTUYECKHE CXEMBI JUIsl MOCTPOSHHS N300paKEHUH B MIOCKOM

3epkajie u coOuparoIeii T1uH3e

1.17

IPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIONIBb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCEIHEBHOM
KU3HM 171 oOecriedueHus O€30MacHOCTH TMpU  OOpalleHuu ¢
npruOopaMy U TEXHUIECKUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBbS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

1.18

OCYIIECTBIISATh MOUCK MHPOPMAIHN (PU3HMUECKOTO COAECPKAHUS B CETH
WutepHer, caMocTosTenbHO (HOpMyIHpys TOMCKOBBIM  3arpoc,
HaXOJUTh IYTH  ONpPENEJCHHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJIHUTEIBHBIX

HUCTOYHUKOB

1.19

UCIONIb30BAaTh IPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COACpIKaHUs, CIPaBOYHBIC
Marepuansl, pecypcbl ceth HTepHeT; BiIageTh INpUEMaMHU

KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUUA U3 OJHON




3HAKOBOU CHUCTEMBI B IPYTYIO

1.20

CO31aBaThb COOCTBEHHBIE ITHUCHMEHHBIE U YCTHBIC COO6H.I€HI/I$I Ha
OCHOBE HH(pOpPMAllUM M3 HECKOJbKUX HCTOYHHUKOB (HU3UUECKOrO
CoJlep)KaHusl, MyOJIMYHO NPEACTAaBIATH PE3YJIbTaThl MPOEKTHOW WM
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPM  3TOM  I'PaMOTHO
UCIIOJIB30BaTh U3yYEHHBIN NTOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3uMKKH U CONPOBOXKIATh BBICTYIUIEHHWE NpE3CHTalUed ¢ y4EToM

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

1.21

IIPU BBIINOJHEHUM Y4E€OHBIX IPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpenesTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBINOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATENBHOCTb IPYIIBbl, BBICTPaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIEeMEHTA
®U3UKA U EE POJIb B TIOSHAHUU OKPYXAIOIIEI'O MUPA

IIpoBepsieMble 31eMEHTHI COAePKAHUA

®uszuka — Hayka O Ipupoje. SBieHus NpUpPOABL.
11 Ousnyeckue  SBICHUSA: MEXaHWYECKHE, TEIUIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

Ousnueckue BeNMUMHBL.  M3MepeHne — (QU3UUECKUX
1.2 BenuuuH.  Dusmyeckue  npubopsl.  IlorpemHocTts

u3MepeHnil. MexayHapoiHasi CUCTeMa €IMHULL

EcrtecTBeHHOHay4yHBI METOJ| IMO3HaHUA: HaOJIIOJECHHE,
13 IIOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIIBMYKEHUE TUIIOTE3,
1 SKCIIEPUMEHT 10 IMPOBEpPKE THUIIOTE3, OObSICHEHUE

Ha0JII01aeMOr0 SIBJICHUS
1.4 Onucanue GpU3MUECKUX ABICHUH C TOMOILBIO MOJIeNIeH

[IpakTuueckue padbOTHI:

##H#Par##H13mepenne paccTosHUH.

###Par#t#13mepenne o0bEMa KUIKOCTH M TBEPIOTO
1.5 TeNa.

Onpenenenne pa3MepoB MAJIbIX TEN.

W3mepenune TtemmepaTypbl NpU MOMOLIM KMJIKOCTHOIO

TEPMOMETPA U JaTYUKA TEMIIEPATYpPHI

INEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHUU BELIECTBA

CrtpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mephl.
2.1 OneITbl,  OKa3bIBAIOIIME  JUCKPETHOE  CTPOEHHUE

BEIECTBA

2 JBmxkenue yactui] BemectBa. CBS3b  CKOPOCTH
2.2 JNBIDKEHUSI YacTULl € Temmeparypoil. bpoyHoBckoe

nBwkeHue, 1uddy3us

23 B3anmopeiicTBre YacTHI BEIIECTBA: MPUTSKEHUE U

OTTAaJIKUBAaHUC




2.4

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHUE TIa30B,
KUAKOCTEH W TBEPABIX  (KPUCTANIMYECKUX)  TeIl.
B3auMocBs3p Mexay CBOMCTBAMH BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISPHBIM

CTPOCHHEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI

2.6

[IpakTuueckue padbOTHI:

Onenka jaumamerpa aToMa METOAOM  psiioB  (C
HCIoJib30BaHueM (otorpaduii).

OnbIThI 10 HAOTIOICHUIO TETIOBOTO PACIIMPEHHSI Ta30B.
OnbITHI o 00HapYyKEHHIO JercTBUS CHIT

MOJICKYJIIPHOI'O MMPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

o~ Mexanuueckoe JIBU)KEHUE. PaBHOMepHOE U
' HEpaBHOMEPHOE JIBUKEHUE
3.9 Ckopoctb. CpenHsAst CKOPOCTb IIPU  HEPABHOMEPHOM
' JBUKEHUH. Pacy€r myT 1 BpeMeHH BUKEHUS
SIBnenue uHepuuu. 3akoH MHepuuu. BsaumopeiictBue
3.3 TEJl KaK IIPUYMHA U3MEHEHHsI CKOPOCTH IBUKCHMS TEIL.
Macca kak Mepa HHEPTHOCTH Teja
34 IInotHOCTE BemecTBa. CBS3b INIOTHOCTH C KOJIHMYECTBOM
' MOJIEKYJI B €IUHHIIE 00bEMA BEIIECTBA
3.5 Cua Kak XxapakTepuCTHKa B3aMMOAEHCTBHS Tel
38 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuibl ¢
' MTOMOIIBIO JUHAMOMETPA
37 SIBnenue TAroreHus u cwia TsokecTd. Cuia TSHKECTH Ha
' npyrux mianerax. Bec tena. HeBecomocTts
38 Cuna tpenusa. TpeHHE CKOJIBXKEHUS U TPEHHE IOKOS.
' TpeHue B npupoie U TEXHUKE
3.9 CrnoxxeHue cuj, HaNpaBlICHHBIX IO OJHOM IPSIMOM.
' PaBHOelicTBYIOIIIAS CHIT
[IpakTrueckue pabOTHI:
3.10 OmnpeneneHue CKOPOCTH  PAaBHOMEPHOTO  JBMIKCHHS

(mapuka B KUAKOCTH, MOJENIU  DIEKTPHUUECKOTO




3.11

3.12

aBToMOOWIE W Tak pjanee). OmpereneHue cpenHei
CKOPOCTH CKOJBXEHHUs Opycka WM IIapUka 110
HAaKJIOHHOM  IuIocKOocTH. OmnpeneneHue  IMIOTHOCTU
TBEPIOTO Tela. OnbITHI, JIE€MOHCTPUPYIOLIHE
3aBUCHUMOCTh PacTsDKeHUs (nedopmaryiv) mpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JIEMOHCTPHUPYIOLIHE
3aBUCHUMOCTh CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja U

XapakTepa COIMpHUKACAOIINXCA HOBerHOCTeﬁ

Du3nuecKue SIBJICHNUs B IPUPOJE: IIPUMEPHI IBHKCHHUS C
Pa3IMYHBIMU CKOPOCTSIMU B KMBOW M HEXHMBOW IIPHUPOJIE,

ILCIZCTBHC CHJIbI TPCHUA B IIPUPOAC N TCXHUKE

TexHuueckue YCTpOfICTBaI JUHAMOMCETP, IMOJIIHUITHUKKA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

HaBJ’IeHI/Ie TBépI[OI‘O tena. CrocoObl YMCHBIICHUA U

1 yBEJIMYCHUS 1aBIICHUS
45 JlaBnenue ra3za. 3aBUCMMOCTD JIaBJICHHS Tra3a OT 00bEMa,
' TEMIIEPATYPHI
43 [Tepenaya maBrneHUs TBEPABIMHU TEJIAMH, KHUIKOCTIMHU U
' razamu. 3akoH [lackans. [TneBMaTu4yeckre MalIuHbI
3aBUCHUMOCTh  JABIICHUS JKUAKOCTH OT TIyOHHBI
4.4 IMaapocraTuyeckuii mapagokc. CooOIIaronmecs CoCyIbl.
lMunpaBinueckre MEXaHU3MbI
AtMmocdepa 3emnu u atMmocdepHoe napneHue. [IpuanHb
A5 CYIIECTBOBAHUS BO3AYITHOW oOomouku 3emin. OTmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JTaBIECHUS OT
BBICOTHI HaJT yPOBHEM MODSI
46 N3mepenue armocdepHoro npaeneHus. Ilpubopsl ans
' W3MEPEHUsT aTMOC(EPHOTO JTABIICHHS
JleficTBHE >KMJIKOCTM M ra3a Ha NOTPYKEHHOE B HHX
4.7 Teno. BrelTankuBaromas (apxumenoBa) CHia. 3aKOH
Apxumena
4.8 [InaBanue ten. BozayxomnnaBanue
49 [IpakTrueckue pabOTHI:

I/ICCHeﬂOBaHI/Ie 3aBUCUMOCTH B€Ca TCjJa B BOAC OT




00béMa TMOTPYXKEHHOH B JKUIAKOCTH YAcTH Tea.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0,  MOrpyxEHHOe B  KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJKMBAIOIIEH CHJIbI, JACHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Teaa. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CHJIBI, JICUCTBYIOLIEH Ha TEJO B JKUAKOCTH, OT 00BEMa
MOrPY>KEHHOW B KUJKOCTh YAaCTU Te€jla U OT IJIOTHOCTH
JKHIKOCTH. KonctpynpoBanue apeomMerpa HIIH
KOHCTPYMpPOBAaHHE  JIOAKM M  OmpeAelieHne  eé

rpy30I0AbEMHOCTU

4.10

dusnueckue SABJIICHUS B npuponac: BJIMSHUC
aTMOC(i)epHOl"O JaBJICHHA Ha JKUBOM OpraHusM, IJIaBaHHUC

pBIO

411

TexHuueckue ycTpOMCTBa: COOOLIAIOIIUECS COCYBL,
YCTPOHCTBO BOJONPOBOJA, T'MIPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOW Hacoc,

apeomerp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanunueckas pabota
5.2 Mexanndeckass MOIIHOCTh
£ 3 [IpocTeie  MeXaHU3MBI: pbIYar, OJIOK, HaKJIOHHAas
' m1ockocTh. [IpaBuno paBHOBecHs ppryara
5.4 [IpumeneHue mpaBuiia paBHOBECHS phlyara K 0JIOKy
«3omoroe  mpaBuio»  MexaHuku.  Koaddunment
55 IIOJIE3HOI'0 TIEWCTBUS MEXaHU3MOB. [Ipoctrie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreHmmanpHast SHEPTUM TeJA, MOJIHITOTO Hall 3eMIIEN
5.7 Kunernueckas sHeprus
£ g [TostHass MexaHWdYeckas JHEprus. 3aKOH W3MEHEHUS W
' COXPaHEHUS MEXaHHYECKOH SHEePTUn
[IpakTuyeckue pabOTHI:
5.9 Omnpenenenne pabOTHI CUIIBI TPEHHS TIPH PABHOMEPHOM

JABMOKCHUM TCJla IIO I‘OpI/I3OHTaJ'H:HOI71 IMMOBCPXHOCTHU.




HccnenoBanue YCIIOBUI paBHOBECHS phlyara.
Namepenne KIIJ| HakioHHOM mmockoctu. WM3yuenue

3daKOHa COXPAaHCHUA MEXaHUYECKOMH OHCPIrun

duznyeckue SBICHUS B npupoac: pbHaru B TCIC

5.10
YelioBeKa
TexHuueckue yCTpOMCTBA: pblyar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
pasziena 3j1eMeHTa
TEITUIOBBIE ABJIEHU A
OcCHOBHbBIE  TOJIOKEHHSI MOJICKYJISIPHO-KUHETHUECKOM
6.1 TEOpUM CTPOEHHUs BemlecTBa. Macca u  pa3mepsl
' MoJieKys.  OmBITBI,  TOATBEP)KIAIOIINE  OCHOBHEIC
MIOJIOKEHHST MOJIEKYISIPHOKUHETUYECKON TeOpUH
Mopgenmn  TBEPAOro, OKMAKOTO W Ta3000pa3HOTO
6.2 cocrosiHMil BemiecTtBa. Kpucramnmueckue u amopdHbie
Tena
OObscHEHNE CBOMCTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJ
6.3 Ha OCHOBE TIOJIO)KEHUH MOJICKYISIPHOKHHETHYECKON
6
TEOPHH
6.4 CMaunBaHUWe U KalTWJUISIPHBIC STBIICHUS
6.5 TemtoBoe pacIIipeHne U CKATHE
6.6 Temmneparypa. CBsA3b TemmepaTypbl €O CKOPOCTBIO
' TETJIOBOTO JIBMYKEHHSI YaCTHUI]
6.7 Buytpennss sueprust. Crioco0bl U3MEHEHHsI BHYTpEHHEH
' SHEPIUuu: TerIonepeada U CopepiieHue padoThl
6.8 Bunel teronepenayu: TEMIONPOBOIHOCTb, KOHBEKIINS,
' U3Iy4YeHUe
6.9 KommuectBo  temnorel. YaenbHas — TEIUIOEMKOCTH




BCIICCTBA

TemsiooOMeH M TEMIOBOE paBHOBECHE. Y paBHEHUE

6.10
TETIOBOTO OanaHca
6.11 [1naBneHue U OTBepAEBaHNE KPUCTANTMYECKUX BEILIECTB.
. VY ienpHas TEmaoTa NiaBJICHUS
[TapooOpa3zoBanue 1  KoHJeHcanus. Mcmapenue.
6.10 Kunenne. VYnenpHass  Temiora mapooOpa3OBaHUS.
. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOpaHUs
[Ipunnuner  pabotel  TermoBbix — asurateneit  KITJ]
6.15 TEIUIOBOTO ABUTarens. TersoBble ABUTaTeld W 3alluTa
OKpY>KaloIlEeu cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETIOBBIX
6.16
npoiieccax
[IpakTudeckue pabOTHI:
OnbIThI no 00HapYKEHUIO JIEHCTBUS cui
MOJICKYJISIPHOTO TIPUTSIKEHUSI.
OnpITl TIO BBIPAIIMBAHUIO KPUCTAIJIOB TMOBAPEHHOMN
COJIU WJIU caxapa.
OnbITHI 110 HAOIIOIEHUIO TETJIOBOTO PACHIMPEHUS Ta30B,
KUJKOCTEN U TBEPABIX TEIL.
Ompenenenne naBieHUs BO3ayXa B OAJIJIOHE MITTPHUIIA.
6.17 OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH JIABJICHUS

BO3/yXa OT €ro 00b&Ma U HarpeBaHUs WIN OXJIAXKICHHS.
[IpoBepka ruMOTE3Bl JIMHEHHOW 3aBUCUMOCTH JIJTMHBI
CTOJIOMKA KHUJIKOCTH B TEPMOMETPHUECKOH TpyOKe OT
TEMIEPATYpPHI.

HaGmtonenne uM3MeHeHHUs] BHYTPEHHEH SHEprHH Tela B
pe3ynbTaTe Terionepeaadu 1 paboThl BHEITHUX CHUII.
UccnenoBanue siBneHUs TEMI000MEHA MPU CMEIIMBaHUU

XOJIOJTHOW U TOpsiY€N BOBI.




6.18

OmnpeneneHue KOIMYECTBA  TEILIOTHI, IOJY4YEHHOTO
BOJIOM NpU TEIUIOOOMEHE € HArpeThbiM METaUIMYeCKUM
LMJIAHAPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BEILLECTBA.
HccnenoBanue mpouecca UCIapeHusl.

OmnpeneneHne OTHOCUTENILHON BIaXKHOCTH BO3/yXa.

OHpCI[CJ'ICHI/IC y,I[CJ'IBHOﬁ TCIJIOTHI IIJIAaBJICHUS JIbJA.

dusnueckue SBICHHS B TPUPOAE: MOBEPXHOCTHOE
HATSDKEHUE W KamWwULIPHBIC SBICHHS B TPHPOJIE,
KpHUCTaJUIBI B TIpupoae, u3nydeHne CoiHIa, 3aMep3aHue
BO/IOEMOB, MOPCKHE OpHU3bI; 00pa30BaHKUE POCHI, TyMaHa,

HHCA, CHCra.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPHI, IIPUMEpHI
HCIIOJIb30BAaHUS KPUCTAIUIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THUTPOMETPHI, MCHUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Dnektpuzaius Tel. [[Ba posa aIeKTpUIECKUX 3apsiioB
BsaumopneiictBue 3apsbkeHHbIX Ten. 3akoH  Kynona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEMCTBUS 3apsKEHHBIX TEJ OT
BEJIMYMHBI 3aps1/I0B U PACCTOSIHUS MEX/TY TEIaMH)
DnekTpuyeckoe nose. Hanpssk€HHOCTh AIIEKTPUYECKOTO

7.3 nosid. IlpyHIMN cynepno3unuy 3JIEKTPUYECKUX MOJIEH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenn osnexkrpuueckux 3apsaoB. OJEMEHTApHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHMS PJIEKTPUUECKOTO 3apsiia

- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHHUS

' JNEKTPUYECKOr0 TOKA. MICTOYHMKM IOCTOSTHHOTO TOKA
1.7 JeiicTBus AIEKTPUIECKOTO TOKa (TerutoBoe,




XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUIKOCTAX U Ira3dax

Onexktpuueckas uenb. Cuwia TOKa. OJIEKTPUUECKOE

7.8

HanpsHKeHUe

9 CornpoTuBieHue MIPOBOJHHUKA. VYnensHOE

7.

CONIPOTUBJICHHE BELIECTBA
7.10 3akon OMa Juist yyacTKa Lenu

[TocnenoBarenbHOE W MapajyIeIbHOE  COCIUHEHUE
7.11

MIPOBOTHUKOB

Paborta u MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyinsa — Jlenna

DNEeKTPUYECKHE IEeNMH M IOTPEOUTENN AICKTPUICCKOM
7.13

sHepruu B ObITy. KopoTkoe 3amMblkaHue

ITocTossHABIe MarHuThl. B3amMoaeHcTBHE ITOCTOSHHBIX
7.14

MarHuToB

MarautHoe T1ojie. MarHutHoe T1oje 3eMAd U €ro
7.15

3HAUYCHHE JIUIA JKU3HU Ha 3eMiie

6 OmneIT Opcrena. MaruutHoe nojie 3IeKTPUYECKOro TOKa.

7.1

[IpuMeHeHne >eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJST HA MPOBOJHUK C TOKOM.

DNeKTpOoABUTATENIb MOCTOSSHHOTO TOKa. Vcmons3oBaHue
7.17

AJEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCcIopTe

OIBITEI ®dapanes. SIBnenue 3JIEKTPOMArHUTHOMU
7.18

nHaykiuu. [Ipasumno Jlenna

DNeKTpOTeHEePaTop. Crioco0wr TTOTyYEHUS
7.19 JNEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMU  Ha

BO300OHOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTuyeckue pabOTHI:

OnbITH 10 HAOTIOACHHUIO STEKTPU3AIUHN T MHIYKIHEH
7.20

Y TIPU COTIPUKOCHOBEHUH.

UccnenoBanue AEMCTBHS SJIEKTPUYECKOrO OIS  Ha




IMPOBOAHHUKH U JUBJICKTPUKH.

COopka u mnpoBepka palbOThl 3JIEKTPUYECKON Ienu
IIOCTOSIHHOT'O TOKa.

W3mepenue u perysinpoBaHue CUIIbl TOKA.

N3MepeHne u peryampoBaHue HAPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, HIYIIETO Yepes
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSKEHUS
Ha PE3UCTOpE.

OHI)ITI)I, ACMOHCTPpHUPYIOIIUC 3aBUCHUMOCTH
UIEKTPUUYECKOTO CONPOTUBICHHUS IPOBOJHMKA OT €ro
JUIMHBI, TUIOLIA/IU TIOIEPEYHOro CeYEeHUs U MaTepuaa.
[IpoBepka mpaBuna CIOXEHHS HAOPSOKEHUA  TIpU
MOCJIEI0BATEIBHOM ~ COCIMHEHUH JBYX DPE3HCTOPOB.
IIpoBepka mpaBuia A CUJIBI TOKA MPH HapaieIbHOM
coeMHeHUN  pe3uctopoB.  OmpeneneHue  pabOThI
UIEKTPUUECKOTO TOKA, WAYILEro 4epe3 Pe3UcTop.
OmnpeneneHue  MOLIHOCTH — JJIEKTPHUYECKOrO0  TOKa,
BBIIEIIIEMON Ha pe3ucTtope. McecnenoBanne 3aBUCUMOCTH
CWJIBI TOKA, MAYHIETO YEPE3 JAMIIOUKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarauTHOI'O BSaHMOﬂeﬁCTBI/ISI IIOCTOSHHBIX MArHuTOB.
W3y4eHre MarHuTHOTO IOJIS IOCTOSIHHBIX MAarHUTOB IIPU
ux o0beAMHEHUM U pasjeneHun. McciemoBanue
JENCTBHS DJIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.
OneITel,  JIEMOHCTPUPYIOIIME  3aBUCHMOCTb  CHJIBI
BBaHMOJIefICTBHSI KaTymlKyu ¢ TOKOM WU MarHuta OT CHJIBI
TOKA W HallpaBJIEHHs TOKa B KaTrylike. l3yueHue

JIENCTBUSL MarHMTHOTO IOJS Ha INpOBOAHUK C TOKOM.

Koncrpyuposanue 54 U3y4YeHue paboThl
3JIEKTPOJIBUTATEIS. N3zmepenne KII
BHGKTPOI[BHFaTGHBHOﬁ YCTaHOBKH. OIBITEH 10

HUCCICOOBAHUIO SBJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIUU:

HUCCICIJOBaHUC W3MCHEHMI 3HAYeHUS | HaIpaBJICHUA




WHAYKIMOHHOI'O TOKa

7.21

7.22

@dusnueckue SBJICHUS B MPUPOJE: IIIEKTPUUECKUE
SBIICHUT B  arMmocdepe, DIJICKTPHUUECTBO  JKUBBIX
OpPraHU3MOB, MarHWTHOE MoJje 3eMiu, Apeld MmooCcoB,
POJIb MAarHUTHOTO TOJIA ISl )KU3HU HA 3eMiie, MOJISIPHOE

CHUAHUC

TexHuueckue ycTpoicTBa: 3JIEKTPOCKON, aMIIepMeTp,
BOJIETMETP, PEOCTAT, CUETUUK AIIEKTPUUECKON SHEPrud,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTelIbHbIC
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
NPEJOXPAHUTENIHN, 3JIEKTPOMArHuT, 3JEKTPOJBUTATENb

IIOCTOAHHOI'O TOKA, reHCPaTOop NOCTOAHHOI'O TOKA

9 KVIACC
Kon
Kon snemenra IIpoBepsieMble 3IEMEHTHI COJIEPIKAHUS
pasnena
MEXAHUWYECKMUE ABJIEHUA
81 Mexanuueckoe JABM)KEHHE. MarepuanbHas —TOUKa.
' Cucrema orcuéra

8.2 OTHOCHUTETHHOCTh MEXaHUIECKOTO JIBUKCHUS

8.3 PaBHOMEpHOE NPSAMOIMHEHHOE IBUKEHHE
HepaBHomepHoe mnpsiMonuHeiHoe nBuxkenue. CpenHss

8.4 W MrHOBEHHas CKOpPOCTh Tela TpH HEPaBHOMEPHOM
JIBYKEHUH

8
8.5 Yckopenue. PaBHOyCKOpEHHOE MIPSMOJIMHEMHOE
' JIBYDKEHUE

8.6 CoOoauoe nanenue. OnbITel [anunes
PaBHOMepHOE nBMXKEHME IO OKpykHOcTU. [lepuon wu

8.7 yacrtoTra oOpamieHus. JIuHeliHas M yrioBas CKOPOCTH.
LleHTpOCTpEMUTEIBHOE YCKOPCHNE

8.8 Ilepssiii 3akoH HploToHa

8.9 Bropoii 3akon Hetotona




8.10

Tpernii 3akoH HproTOHA

8.11 [IpuHIMN cynepno3unuu cui
8.12 Cuna ynpyroctu. 3akoH ['yka
513 Cuna TpeHMs: cujia TPEHUs CKOJIbKEHUS, CUila TPEHUS
' MIOKOS, IPYrUe BUAbI TPEHHUS
814 Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TATOTECHHUS.
' YckopeHnue cBOOOAHOTO MaACHHUS
815 Jewxenne  mmaner  Bokpyr  Comuma.  IlepBas
' KocMuyeckasi ckopocTb. HeBecomMocTh U nieperpys3ku
PaBHOBecue matepuanbHON TOUKU. AOCOIIOTHO TBEPIOE
8.16
TEJOo
8.17 PaBHOBecue TBEpPIOro Tela € 3aKPEIUIEHHON OChIO
' BpauieHusi. MomeHT cwisbl. LIeHTp Tsxectn
8.18 Nmnynsc Tena. U3menenne nmiynsca. MIMmyinbsce cumsl
8.19 3aKOH COXpaHEeHHUsI UMITYIIbCa
8.20 PeakTuBHOE nBMKEHNE
8.21 Mexanunueckast paboTa U MOIIHOCTb
892 PaGora cun TsKecTH, ympyroctw, TpeHus. CBs3b
' SHEPruu U paboThl
893 [loTrenumnaneHas d3Heprus Tejna, MOJHATOrO  Haj
' MTOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHunanpHas 3HEPTUs CKATON IPY>KUHBI
Kunernueckas sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPTUU
8.26 3aKOH COXpaHEHHS] MEXaHUYECKON YHEPIUH
[IpakTuyeckue paboOTHI:
Onpenenenue cpefHeil CKOPOCTH CKOJIbKEHHUs Opycka
WIM JBIKEHHUS IIapuKa MO0 HAKJIOHHOM IJIOCKOCTH.
Onpenenennue yCKOpeHUsl Tela MPU PaBHOYCKOPEHHOM
8.27 JIBWYKEHHUHU 110 HAKJIOHHOM IIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IMYTH OT BpPEMEHHU IPHU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJIbHOM CKOPOCTH.
[IpoBepka THUIOTE3bl: €CIU NPU PABHOYCKOPEHHOM

JABHKCHHNU 0e3 HavaIbHOI CKOPOCTHU TIYTH OTHOCATCA




KaK psA HEYETHBIX YHCEN, TO COOTBETCTBYIOIUE
MPOMEKYTKH BPEMEHHU OJIHHAKOBEI.

HccnenoBanue 3aBUCIMOCTH CHJIBI TPEHHSI CKOJIBKEHUS
OT CWIbl HOpMaJbHOro JaBiieHus. OrmnpenerneHue
kodpduimeHTa TpeHUs CKodbkeHus. OrnpenencHue
KECTKOCTH TPYXUHBL. OmnpeznencHue pabOThl  CHIIBI
TPEHUS. TIPU PABHOMEPHOM JIBWXKCHMH Tella TI0
TOpPH30HTAILHOW TOoBepXHOCTH. Ormpenenenue padboThI
CUIBl  yOPYrocT  IpU  HOABEME  Ipy3a C
WCIIOJIb30BAHUEM  HEIMOJBIXKHOTO W IOJBUXHOTO

OJIOKOB

dusnyeckue SBICHUS B npupoac: MPUIKNBLEI U OTJIMBBI,

8.28 nBUKeHue IuiaHeT COJHEYHOW CUCTEMBbI, PEaKTUBHOE
JIBU)KEHUE KUBBIX OPTaHU3MOB
8.99 TexHuueckue  yCTpOMCTBA:  CHUIAOMETP, JATYUKHU

TIOJIOKCHMUS, PACCTOSAHUA U YCKOPCHU S, PAKCThI

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe neuxenre. OCHOBHbIE XapaKTEPUCTUKH

. KoJie0aHM: Iepuo/I, YacTOTa, aMILIUTY1a
9.2 Marematnueckuit 151 IPY>KUHHBIN MasITHUKHU.
' [IpeBparenue sHepruu npu KoaedaTeIbHOM ABHKEHUN
93 3aryxatomue koyieOaHusa. BwIHYXJIeHHBIE KOJEOaHUS.
' Pes3onanc
Mexannueckre BoJIHbl. CBOWCTBa MEXAHUYECKUX BOJIH.
0.4 [IpononpHble M MONepedHble BOJNHBI. JlJIMHA BOJHBI U
' CKOpPOCTb €€ paclpocTpaHeHHs. MeXaHUYECKUE BOJIHBI
B TBEP/IOM Telle, CECMUYECKUE BOJIHBI
9.5 3ByK. ['poMKOCTB M BbICOTA 3BYKa. OTpakeHUE 3ByKa
9.6 Wnudpa3Byk u yabTpa3ByKk
[IpakTuyeckue paboOTHI:
OmpeneneHne YacTOTBI M TMepuoAa  KoJieOaHWH
97 MaTEMaTHYECKOI0 MasiTHUKA.

OmpeneneHne YacTOTBl M TMepuoAa  KoJieOaHWH
NPY>KUHHOIO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH — TepuUoja  KoyieOaHUA




MOJIBEIIEHHOTO K HHUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCUMOCTH  Iepuoja  KoJieOaHH
NPY)KHUHHOTO MasTHUKAa OT Maccel Tpysa. [IpoBepka
HE3aBHCUMOCTH nepuoaa KojeOaHuit rpysa,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl Tpy3a U JKECTKOCTHU
npyxuHsl. I3Mepenue yckopenus cCBOOOAHOTO NaieHUs
Ouzuyeckue SBJICHUS B MPUPOJE: BOCHPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3E€MIJIETPSICEHUE, CEUCMHMYECKUE BOJIHBI,
I[YHAMH, X0
99 TexHuyeckue YCTpOICTBAa: SXOJOT, HCIOIb30BAHHE
. yIBTPa3ByKa B ObITY U TEXHUKE
DJIEKTPOMAT'HUTHOE ITIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI
101 DJEKTPOMAarHUTHOE TOJIE. DJIEKTPOMArHUTHBIE BOJHBI.
' CBoiicTBa 3JIEKTPOMArHUTHBIX BOITH
10.2 [kana 31€KTPOMarHUTHBIX BOJIH
103 OnekTpoMarauTHas npupoaa csera. CKOpocTh cBera.
' BonHoBBIE CBOlICTBA CBETA
10 [IpakTuyeckue paboTHI:
10.4 N3yueHne CBOWCTB  DJJIEKTPOMArHUTHBIX BOJH €
MOMOIIIbI0 MOOMIIBHOTO Tesie(hoHa
dusnueckue SBIEHUS B MNpHUpPOJE: OHOIOTHYECKOe
10.5 JENCTBHE BHJIIMOTO, yABTPa(pHOIETOBOTO u
PEHTIE€HOBCKOTO U3ITy4eHUH
106 Texuuueckue YCTpOMCTBA: UCTOJIb30BaHUE
' AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
CBETOBBIE ABJIEHU A
111 JIyueBas monens ceera. Mcrounuku cBerta
11.2 [IpsimonuHEitHOE pacpocTpaHEHHUE CBETa
113 Otpaxenue cBera. [1mockoe 3epkaio. 3aKOH OTpaskeHUs
11 ' CBETa
114 [Ipenomnenue cBera. 3aKOH TPEIOMIICHUS CBETA.
' [TonmHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 Jlunza. Xop ydeii B TMH3E
11.6 OnTtuueckass cuctemMa ¢oToamnmapara, MHKPOCKONa |




TCICCKOIIa

I'maz xak onrtudeckas cucrema. bimsopykocts

11.7
JAJIbHO30PKOCTh
118 Pasnoxxenue Oenoro cseta B cekTp. OnbiTel Hpl0TOHA.
' CrnosxeHue CeKTpaabHBIX IIBETOB. Jlucmepcus ceTa
[IpakTuueckue padbOTHI:
HccnenoBanme  3aBUCUMOCTH  yIjia  OTPaKCHUS
CBETOBOTO JIy4a OT yIJIa MaJeHusl.
N3ydyenne xapakTepuUCTHUK H300paxKeHHs TMpeaMeTa B
TUTOCKOM 3€pKajie.
HccnenoBanne  3aBUCHUMOCTH  yrila  MPEJIOMIICHHUS
CBETOBOT'O JTIy4a OT yIJja MMaJIcHUs Ha TPAHUIIC «BO3IYX —
11.9 CTEKJIO».
[Monyyenne wu300paXeHUH C TMOMOILNBIO COOHMparomieit
JTUH3BI.
Onpenenenne (OKYCHOTO PACCTOSHHS W ONTHYCCKOU
CHJIBI COOMpATOIIEH TNH3HI.
OMBITHI 1O PA3JIOKEHHUIO OSJIOTO CBETA B CIIEKT.
OneITl 1O BOCHOPHSATHIO IBETa MPEIMETOB MpPHU UX
HAOJIIOICHUH Yepe3 I[BETOBBIC (PUIIBTPBI
duznyeckue sBIeHUs B mpupoje: 3atMenus ConHIa u
11.10 JlyHbl, 1IBETa TE€J, ONTHYECKHE SIBJICHUS B arMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
111 TexHuueckue yCTpOICTBA: OUKH, MIEPHUCKOTI,
' (dboToanmapar, ONTHIECKUE CBETOBO/IBI
KBAHTOBBGIE ABJIEHUA
121 Oneitel Pezepdopma u mmaHeTapHass MOJENb aTroMa.
' Mogaens aroma bopa
122 Hcnyckanwe M TOTJIOIICHHE CBETa aTOMOM. KBaHTEHIL
12 ' JluneiuaTeie CIEKTPHI
12.3 PagnoakTuBHOCTH. Ab(]a, 6eTa- U raMMa-u3IydeHHs
124 Crtpoenue aromHoro siapa. HykinoHHas Mopens
' aTOMHOTO siapa. M30Tomnsl
12.5 PannoaktuBHbIe TpeBpamenus. [lepuon momypacmana




ATOMHBIX AACP

SAnepHble peakunu. 3aKOHbBI COXPaHEHUS 3apsI0BOrO U

12.6
MacCOBOI0 YHCE
12.7 OHeprus cBA3U aTOMHBIX siiep. CBsA3b MACCHI U SHEPTUU
128 Peakuuu cunTtesa u nenenus anep. Mcrounuku sHepruu
' CounHua u 3B€31
12.9 Snepnas osHepreruka. JlelicTBUE  paJMOAKTUBHBIX
' U3JIy4E€HUH Ha )KUBBIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaOntoneHue CIUIOIIHBIX W JMHEHYATBIX CIEKTPOB
12.10 U3JIy4EHUsl.
HccnenoBanue TPEeKOB: M3MEPEHHUE JHEPIUU YaCTHULIBI
10 TOPMO3HOMY TyTH (110 (hoTOTpadusiM).
W3mepenue paanoakTUBHOTO (poHa
dusnyeckue SBIEHUS B IPUPOJE: €CTECTBEHHBIN
PaaroaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 pPaaMOaKTUBHOE M3JIY4YCHHE MPHUPOAHBIX MHMHEPAJIOB,
JEUCTBHE PpAJMOAKTHBHBIX MW3JIIYYEHUH HA OpraHu3M
4eJI0BEKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJMBUYAJIBHBIA TO3UMETP, KaMepa Buinbcona



IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonumanue ponu  QU3MKM B HAydyHOM  KapTUHE  MUDA;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBS3H
U TI03HABAEMOCTU SIBICHUN TPUPOIBI, O POJH DKCIEPUMEHTa B
¢usuke, o cucremMooOpasymomeld ponu (U3MKH B pPa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHKH M TEXHOJOTui, 00 3BOIIOLUU
(UBUYECKUX 3HAHUM W WX POJU B IEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX M 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTUI

3HaHus O BHMJAX MaTepuu (BEIIECTBO M TMOJE), O JBHKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTEPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUSI BeUlecTBa, O (U3NYECKOH CYIIHOCTU SIBICHUH NPUPOJIBI
(MEXaHWYECKHUX, TEIUIOBBIX, OJEKTPOMArHUTHBIX W KBAaHTOBBIX),
YMEHHUE pa3ianyaTh SBJICHH 110 ONHCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUYECKOe SIBICHUE,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3HUECKUX SBICHUIN
B OKpYXKalOIIeM MHpe, BBIACHAS WX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Brnanenne ocHOBaMH TOHSATHHHOTO armmapara ¥ CHMBOJIHYECKOTO
A3bIKa (PU3UKKM M MCIIONB30BaHME UX Ui pElIeHHs yueOHBbIX 3ajad;
YMEHHE XapaKTephu30BaTh CBOWCTBA Tell, (U3WYECKHE SIBICHUS U

MMpoNHeCChI, UCIIOJIb3Ys (I)YHJI&MCHT&JIBHBIG " OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUCHHBIC CBOICTBA TEIl U (I)I/I3I/I‘-ICCKI/IC SIBJICHUA,

HCIIOJIB3Yys (1)I/ISI/I‘ICCKI/IG BCJIIMYHHBI

Bragenme ocHOBaMHM METOZOB HAy4HOTO IIO3HAHUS C Y4ETOM
coOIIO/IeH s MpaBUil O€30MMacHOro Tpyaa: HaONoeHHEe (PU3NIECKUX
SBJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMPATh HKCIEPUMEHTANbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 0OOpYIOBaHMS MO WHCTPYKIUHU, OMUCHIBATH XOJI
OIIbITA U 3aIMCHIBATH €r0 Pe3yJIbTaThl, (HOPMYIUPOBATH BBHIBObI;
NPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITMUNH:
yYMEHUE IUIaHUPOBATH HM3MEPEHHs, CaMOCTOATEIIBHO CcOOMpaTh
OKCIEPUMEHTAIBHYIO YCTAaHOBKY 10 HHCTPYKIMH, BBIYHCIATH
3HA4YEeHUE BEJIIMYMHBI U AHAJIU3UPOBATh IOJIyYEHHBIE PE3YJbTaThl C
y4€TOM 3aJaHHOU MOIPEIIHOCTH PE3yIbTaTOB U3MEPEHHU;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  HCCIIEOBaHUIl;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAIBHYIO YCTAaHOBKY W
OPOBOJIUTH  MCCIEJOBAaHUE IO  MHCTPYKUUH,  IPEJICTABIATH
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUECKUX BEIUYMH B BHJE TaOIUI] U
rpaMKoOB, yYUTHIBATh IOTPEIIHOCTH, JIEJIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3myecKkux  Mojenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAasi MOJIeJb aTOMHOTO sijipa) U yMEHHE NPUMEHATh UX I

00BbsSICHEHUS (PU3UUECKUX MPOIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
4yuclie W B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITH IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3y4EHHbIE CBOIMCTBA (PU3NUYECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

VYMenue pemath pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHEHHI),
UCTONB3ys 3aKOHbl W (OpPMYJbl, CBS3bIBAIOIINE (U3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBaTh KpaTKOE YCIOBHE 3a/ayM,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HE0O0XoAuMBbIe ISl €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTD IIOJTYUCHHOTO
3Ha4YeHUs1 (PU3NYECKON BEIUYMHBI; YMEHHUE OINpPEeNiaTh pa3MepHOCTh

¢bu3nYeCcKOil BEMMYNHBI, TOTYYEHHON IPU PEeIIEHUH 3aauu

YMeHue XapakTepu30BaThb INPUHUMUIBI  JCHCTBHA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIJIe OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TE€XHOJIOTHYECKHUX IPOLECCOB MO0 MX ONHMCAHUIO, UCIIOJIb3Ys 3HAHUA O

CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAUMBIE (PHU3UUECKUE




3aKOHOMEPHOCTH

10

YMeHue UCHoib30BaTh 3HAHUS O (PU3MUECKUX SABICHHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamiennd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yYCTPOWCTBAMH, COXpPAHEHHs 3J0pOBbS M  COONIIOJICHUS HOPM
HKOJIOTMYECKOro IOBEJCHUS B OKpYXKalollel cpeze; MOHUMaHHE
HEOOXOIMMOCTH TPUMEHEHUS JOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnelT 1oMCKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3MYECKOro COAEp)KaHUus C MCIOJIb30BaHHMEM HH(POPMAIIOHHO-
KOMMYHHUKATHUBHBIX TE€XHOJIOTUI; YMEHUE OLEHUBATh JIOCTOBEPHOCTH
HOJYy4eHHOM HMH(pOpMAlMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH U
JOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJIb30BaTh  IPHU
BBINOJIHEHUM YYEOHBIX 3a/JaHUIl HAy4HO-IIOMYJISPHYIO JIUTEpaTypy
(U3NYECKOT0 COJEpKaHUs, CIIPAaBOYHbIE MaTepuaibl, PECYpPChbl CETU
WntepHer; BnajaeHue 0a30BbIMM  HaBbIKaMHU  IpeoOpa3oBaHUs
uHpopMani ©3 OJHOW 3HAKOBOM CHCTEMBI B JIPYryi0; YMEHHE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB



INHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexanuueckoe JBWKeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCUTEIBHOCTD JABHKEHUS
PaBHOMepHOE U HepaBHOMepHOe naBHkeHHe. Cpenusis ckopocTh. Dopmyna st
1.2 BBIYHCIICHUS CpeIHEel ckopocTH: V = S/t
PaBHOMepHOE mpsMONMHENHHOE IBH)KEHUE. 3aBUCUMOCTb KOOPIWHATHI TEla OT
BpPEMEHHU B CIy4ae PaBHOMEPHOTO MPSIMOJIIMHEHHOTO TBUYKCHUS:
13 (1) =x,+vt
I'paduku 3aBHCMMOCTH OT BPEMEHH [UIS TPOCKIHUU CKOPOCTH, MPOCKIHH
nepeMelleHus, MyTH, KOOpPAMHATHl MpPHU PABHOMEPHOM MPSIMOJIMHEHHOM
JIBYOKEHUHT
3aBUCUMOCTh KOOPAWHATHI Tella OT BPEMEHH B Cllydyae pPaBHOYCKOPEHHOTO
HIPSMOJIMHEHHOTO JIBUKEHUS:
2
S =vg # i+ ay = ;
2
@opMynbl Ui MPOEKLUUH TMEepeMELIeHNs, MPOEKIHMH CKOPOCTH U MPOEKIHUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM TPSMOJTMHEHHOM JBYKECHHH:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
['paduiky 3aBUCUMOCTH OT BPEMEHH [UIS TPOCKIIMH YCKOPEHHS, MPOCKINU
CKOPOCTH, NPOEKIMH TMEpPEeMEIIeHUsl, KOOPJIUHATHI TPU PABHOYCKOPEHHOM
PSIMOJIMHEHHOM JABMXKEHUU
CBoboxnoe nagenue. GopMyIbl, ONMUCHIBAIOIIKME CBOOOJHOE MAJCHHUE Tela I10
15 BepTUKAIN (ABMKEHUE Tella BHU3 WM BBEPX OTHOCHUTEIHHO ITOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTH OT BpPEMEHH ISl TPOEKUUH YCKOPCHHS,




NPOCKIIMH CKOPOCTH M KOOPAMHATHI NpPU CBOOOJHOM TMAACHHM Tejla 110
BEPTHUKAIH
CkopocTh pPaBHOMEPHOIO JBIDKEHHUS Tella IO OKpyXHocTdu. HampaBienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTHU U TMEPHOL

oOpareHus:
2nR
L=
T

LenTpocTtpemurenbHoe yckopeHue. HampaBieHue IEHTPOCTPEMUTEIBHOTIO

16 yckopeHus. PopMmyiia Uit BBIYUCICHUS YCKOPEHUS:
2
a. — v
" R
dopmyiia, cBA3bIBAIOLIAS IEPUOJL U YACTOTY OOpaIlleHus:
V= 1
T
Macca. IInotHocts BewmecTBa. @opmyiia i BBIYUCICHUS IIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennunHa. CloKeHue Cui
1.9 SIBnenue nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbIL, IEHCTBYIOIIEN Ha
TEJ0
B3anmopeiicteue Ten. Tperuit 3akoH HeroToHa:
1.11 F p _P-l—}E
112 TpeHne nokos u TpeHUe CKoabkeHUs. DopMyna 11 BEIYUCICHUS MOIYJIS CHIIBI

TPCHUS CKOJILXKXCHUA:




F_=u-N

1.13

Hedopmaruss tena. Ynpyrue u Heymnpyrue aepopManuu. 3aKoH yIpYyroi
nedopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHoe TArOTEHHE. 3aKOH BCCMUPHOTI'O TAT'OTCHUSA:

my -M,
F=g L1 _2%
R
Cuiia TsbkecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
dopmyna a7l BEIYUCICHUS CUJIBI TSHKECTH BOIM3H MOBEepXHOCTH 3emun: F = mg.
JBmxenue manet Bokpyr Comnnina. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku
HNmnynec Tena — BeKTOopHas pu3ndeckasi BeNUYnHa.
=m0

HNmnynbe cucremsl Ten. U3MeHnenne umnynbsca. MMiynbse cuibl

1.16

1.17

3aKkoH COXpPAaHCHUSA UMITYJIbCa JJIS SaMKHyTOI\/JI CUCTCMEI TCII:
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. qDopMyna JJIs1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexannueckas MOITHOCTE:

=24
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJI BBIYUCIICHUA

KMHETUYECKON SHEPIUU:

HE)E
Ey ="

Teopema o kuHeTHueckou sHeprun. opmMyra AJisi BEIYUCIEHUS MOTEHIIUAIbHOU




SHCPTrHUHU TCjia, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

MexaHnueckas SQHEprus:

E=E;.+E 2
1.19 3aK0oH COXpaHEHHUs MEeXaHWYeCKOM sHeprun. PopMyia JjIsl 3aKOHA COXPAHCHUS
MEXaHMYECKOI SHEepruu B OTCyTCTBUE Uil TpeHus: E = const.
[IpeBparienue MexaHUYECKO YHEPTUU TIPU HATMYUHU CHUIIBI TPCHHSI.
[IpocTbie MexaHU3MBI. «30JI0TOE NPABUIIO» MEXAHUKHU.
Peruar. Moment cuisl: M - FI.
VYcnoBue paBHOBeCHS pblyara:
M +M +..=0
1.20
[TonBukHbIHM 1 HenoABMKHBIN O0510KK. KII/I mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[aBiienue TBEpIOTO TENA.
®opmyna 1751 BBIYUCIICHHS 1aBJICHUs TBEPIOTO Tena:
_F
P= G
191 JaBnenue raza. ATMocdepHoe TaBieHue.
' I'mapocraTuyeckoe naBieHre BHYTPH KUAKOCTH.
®dopmyra 7151 BBIYUCICHHS TaBJICHHS BHYTPU KHUIKOCTH:
P=P+Dy,
1.22 3akoHn [lackans. ['mppaBnudeckuii mpecc
3akoH Apxumena. Popmyna ISl ONPEACICHUS BBITAIKUBAIOIIEH CHUJIBI,
JIEHCTBYIOLIEH Ha TENO, NOTPYKEHHOE B KUIKOCTD UM Tas3:
1.23

F_jlm_ =pgV

Ycnosue ninaBanus Tena. [1naBanue CYAO0B 1 BO3AYXOIIABAHUC




1.24

1.25

Mexannueckue KoneOaHus. AMIUIMTYHA, TEPUOJ M YacToTa KoJeOaHUH.

®opmyia, CBSI3bIBAIOIIAs YACTOTY U MEPHUO KOJICOAHUIA:

MaremaTuyeckuii M MNPYXKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruud mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaromue Konebanus. BeinyxaeHHbIe KoeOanus. Pezonanc

1.27

1.28

Mexanuyeckue BOJHBI. [IpoAoJibHBIE M TOINEPEYHBbIE BOJIHBL. [[MHA BOJHBI U

CKOPOCTB paClpOCTpaHCHUS BOJIHDI:

h=v-T

3By'K. rpOMKOCTB U BBICOTA 3BYKA. OTpa)KCHI/Ie SBYKOBOﬁ BOJIHBI Ha I'paHUIIC

nByx cpell. IHdpa3Byk u yiIbTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenune cpenHedl IUIOTHOCTH BELIECTBA; apXHUMEIOBOM CHIIBI; >KECTKOCTH
OPYXHUHBL; KO3(PPUIMEHTa TPEHUS! CKOIbXKEHHUS; pabOThl CHJIBI TPEHMSI, CHIIbI
YIPYTOCTH; CPEIHEH CKOPOCTH JBHMXKEHHs Opycka NO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHus Opycka Npu ABMKEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Iepuojaa
KoJIeOaHUH MPYKUHHOI'O MasiTHUKA; MOMEHTA CHJIbI, JEHCTBYIOLIEr0 Ha phlyar;
paboThl CWJIBI YIPYroCTH IpPU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOIO
6510ka; pabOTHI CHUJIBI YIPYTOCTH HPU MOABEME Ipy3a C MOMOIIBIO MOJBUKHOTO
OJ0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHUJIBI OT 00BbEMa MOTPYKEHHON
YacCTH TeJIa U OT IUIOTHOCTH KUJAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAKOLIEN CHIIBI
OT MAcChbl TeJa; CUIbI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIbHOTO JAABJICHUS U OT
pOZia MOBEPXHOCTH; CWJIBI YNPYTOCTH, BO3HHMKAOIIEH B MPYKUHE, OT CTEIECHH
negopMaluu MpYKUHBI, YCKOPEeHUs: Opycka OT yrjla HakJOHA HaIlpaBIISIOIICH;
nepuoa (4acToThbl) KoJieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; Mepuoaa
KOJIEOAaHUH MPY)KUHHOTO MasTHUKA OT MAacChl I'py3a U KECTKOCTH NPY>KUHBI;
HCCJIEIOBAaHNE HE3aBHCUMOCTH IEpHojJa KoJieOaHUl HUTSAHOTO MasTHHUKA OT

Macchl rpysa. [IpoBepka ycioBus paBHOBECHS pblyara

1.30

Qusuueckue AGNeHUs 6 Npupode: TIPUMEPHl IBIKEHUS C  Pa3IMYHBIMU
CKOPOCTSAMU B )KMBOW M HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TMPUIHMBBI W OTIUBBI, JABUKXCHUC TIJIAHCT CoaHeyHon CHUCTCMBEI,




PEaKTUBHOE JIBUJKEHUE KUBBIX OPTaHU3MOB, pblYarud B TEJE YEJIOBEKA, BIUSIHUE
atMoc(epHOro HaBieHHUs Ha XUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, CeliCMUYECKUe BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, OATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPECHUA, AOWHAMOMECTpP, IIOAIIMWIIHUKHK, PAKEThI, pbIYyar, HO,I[BI/I)KHBII‘/'I u

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6LITy,

L3l COOOILAoIIUeECs] COCY/Abl, YCTPOWCTBO BOJONPOBOJAA, TMAPABIMYECKUI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY 1 TEXHUKE

2 TEIIVIOBBIE ABJIEHU A
OCHOBHBIE ~ TOJIO)KEHUSI ~ MOJIEKYJIIPHO-KUHETUYECKOH  TEOpUU  CTPOEHHUS

2.1 BemecTBa. Mozenu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopgHble Tena

Y JIBuxenne dyactun BemiectBa. CBsI3b  CKOPOCTH  JBMKEHMSI YacTHUIl C

' Temneparypoil. bpoyHoBckoe aBumxenue, nuddysus

2.3 CMaunBaHue U KalWUISPHBIE SIBICHUS

2.4 TemoBoe paclIupeHne U CxaTue

2.5 TennoBoe paBHOBECHE

26 Buytpennsas sHeprus. PaGota u Temonepenada Kak crnocoObl M3MEHEHHs

' BHYTPEHHEHN HEPTrUun

2.7 Bunel Tenonepenayn: TeMIONPOBOIHOCTh, KOHBEKIINS, U3TyUCHHE
Harpesanne wu oxnaxzaeHue Tten. KoaudectBo  TemnoTel. Y aenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpAHEHHWS PHEPIMM B TEIUIOBBIX MpOIECCAX. YPABHEHHME TEIUIOBOTO
OanaHca:

2.9
QO +0, +..=0
Hcnapenue u koHzaeHcauus. M3MeHEHHE BHYTPEHHENM OSHEPrUU B IPOLIECCE

210 ucnapeHus W KoHjaeHcanuu. KumeHue IKUIKOCTH. YJelbHas TerioTa

' napooOpazoBanusi: L = Q/m

2.11 BraxxnocTs Bo3myXxa




2.12

2.13

2.14

2.15

[InaBnenne wn Kpucrasmsanus. I3MeHeHWe BHYTpEHHEH OHEpPIUM IIpH

IJIABJICHUHU U KpUCTAJIJIM3allH. YI[CJ'II)HaH TCIJIOTA I1JIaBJICHUA

,_0

m

BHYTpCHHHH OHEPIYs CropaHus TOILJIMBA. Y,Z[CJ'II)HaH TCIJIOTA CrOpaHus TOILIIMBA:

q=Q/m

[Tpuntume! paboTe! TermIoBbix ABuraTenei. KI1JI rermoBoro asurarens

Ipaxmuuyeckue pabomul

H3mepenue ynenbHOM TEINIOEMKOCTH METaUIMYECKOro LWIMHIPA; KOJIMYECTBA
TEIUIOTHI, MOJIYYEHHOTO BOJOW KOMHATHOM TeMIepaTypbl (QUKCUPOBAHHOM
MacChl, B KOTOPYHK) ONYIIEH HArpeTbli UIMHAP; KOJIMYECTBA TEIUIOTHI,
OT/JAHHOT'O HArpeThIM LWJIWHIPOM, IOCJIE OIYCKAHMS €ro B BOAY KOMHATHOM
TEMIEPaTypbl; OTHOCUTEIIBHOM BJIAXHOCTU BO3AYXa; YACIbHOM TEIUIOTHI
IJIaBJIeHUs Jbpfa. MccnenoBaHue M3MEHEHMS TEMIIEPATYpbl  BOABI  IPU
pa3MYHBIX YCIOBHUAX; SIBICHUS TEIJIOOOMEHAa MPU CMEIIUBAHUU XOJOJHOU U

ropsiuei BOJbI; MpoIecca UCTIapEeHUs

2.16

Duszuueckue s61eHUS 8 npupode.‘ MOBEPXHOCTHOC HATSKCHUC W KAIIUJIIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJUIBI B HPUPOALC, UITYUCHUC COJ'IHI_Ia, 3aMEp3aHne

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPBI, IPAMEPBI UCIIOJIb30BaHUSA KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETp, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETpP, MapoBasi TypOuHa, BUraTellb BHYTPEHHETO

CrOpaHHus
OJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexrpuzanus Teil. J[Ba BUa 3JIEKTPUUECKUX 3apsI0B
B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

3.4

Onektpruueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoiid.  [IpuHnmn

CYTMEPIO3UINH YJCKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)

3.5

Hocurenn osnexkrpuyeckux 3apsgoB. /[lelicTBHE DJIEKTPUYECKOrO MO Ha

aeKTpuyecKue 3apsiabl. [[poBOIHUKN U AUDTIEKTPUKHU

3.6

[TocTosiHHBIN AIEKTpUYECKU TOK. JlecTBUS 3neKTprudyeckoro Toka. Cuiia Toka.




Hanpsixenue.

I=qg/t,U=A/q

DJIeKTPUYECKOE CONPOTUBIICHHE. Y IEITbHOE ANEKTPUIECKOE COIPOTUBIICHHE:

3.7 R =pl/S
3.8 3akon Oma ayis1 yyactka snekrpuueckoi rernu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
39 [TapanenpHOE COeTUHEHNE TPOBOIHUKOB PABHOTO CONPOTHBIICHUS:
U=U:I=1+L; Rz%.
CwmenianHble COeTMHEHUS! TPOBOIHUKOB
PaGora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoyns — Jlena:
3.11 O=I"R-t
312 OneiT Opcrena. MarHuTHOE IMOJie OPSIMOTO MPOBOJHHUKA C TOKOM. JIMHMM
MarHUTHON WHTYKITUU
313 MarautHoe 1oOJIE IIOCTOSHHOIO MarHuta. B3anMoOIeHCTBUE ITOCTOSHHEIX
MarHuTOB
3.14 JleiicTBre MarHUTHOT'O MOJISl HA MIPOBOJIHUK C TOKOM
3.15 OnbiTel @apajnes. SABneHne >5ekTpoMarauTHoN nHAyKIuu. [Ipasuio Jlenna
Ilpakmuueckue pabomol
W3mepenne  3lEKTPUYECKOTO  COMPOTUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; paOOTHI JIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOMIETO B IPOBOJHUKE

(pe3ucTopsl, TaMIIo4Ka), OT HANPSKEHHs] HAa KOHIIAX MMPOBOJHHUKA; 3aBUCUMOCTHU
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHHUKA, IUIOMIA/IA €r0 MOMEPEYHOr0 CEUEHUS U

YACIBHOT'O COIIPOTUBJIICHU.




[IpoBepka mpaBuna Jyuist ANEKTPUYECKOTO HAIPSHDKEHUS IPU IOCIIEN0BATEIbHOM
COCJMHEHUU IPOBOJHMKOB; IpaBWia I CUIIbI 3JIEKTPUYECKOIO TOKa IpHU

napajuieJIbHOM COCIMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue s6leHUs 6 npupoode: SIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 AJIEKTPUYUECTBO KUBBIX OPraHW3MOB, MArHUTHOE TOJIe 3eMIIH, Jpeid MoIocoB,
POJIb MArHUTHOTO TIOJIS JUTSL )KU3HHU Ha 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUYETYMK  DJIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIC  MPHOOPHI,
3.18 HarpeBaTesIbHbIE AIIEKTPONTPUOOPHI (mpumepsl), JJIEKTpUYECKUE
NPEIOXPAHUTEIH, DJIEKTPOMArHHUT, 3JICKTPOJIBUTATEb MOCTOSHHOTO TOKa,
TeHepaTop MOCTOSHHOTO TOKA
3.19 DnexTpoMarHuTHbIC BOMHBI. [1IKana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlyaeBas mojienb cBeta. [IpsiMOIHHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus cera
324 Jlunza. Xox nydeii B nunze. DokycHoe paccTosHue JUH3BL. OnTHYecKkas cuia
' munsel: D = 1/F
3.25 I'ma3 kak ontuyeckas cucrema. OnTHIeCKHe MPUOOPHI
Ipaxmuueckue pabomul
N3mepenue ontuyeckoil cuibl coOuparouieil JUH3bI; (QOKYCHOTO pPacCTOSIHUS
coOuparomield JuH3BI (MO CBOMCTBY paBEHCTBA pa3MEpoB TMpeaMera W
N300paKeHMsI, KOT/Ia MPeIMeT PAcIoOXKeH B JIBOWHOM (OKyce), MoKa3aTels
3.26 IIPEJIOMJIEHUS CTEKIIA.
WccnenoBanue cBoicTBa M300pakeHUs, TIOJTYISHHOTO C IIOMOIIBIO0 COOMpArOIIIEH
JUH3bI, W3MEHEHHUS (OKYCHOTO PpACCTOSIHHMSI JBYX CIIO)KCHHBIX JIMH3;
3aBHCUMOCTH yTJIa TIPEIOMIICHHUS] CBETOBOTO JIyda OT yTIJjla MaJIeHUs] Ha TPaHHIIe
«BO3JyX — CTEKJIO»
3.97 Qusuueckue ssnenus 6 npupooe: 3atmenus ConHua u JlyHsl, 1Bera Ted,
' OTNITHYECKHUE sIBJIeHUs B aTMoc(epe (1iBeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, TIEPHCKOI, (oToamnmapar, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBGBGIE ABJIEHUA
4.1 PagnoaktuBHOCTh. AJb(da-, Oera-, raMma-u3nyueHus. Peakuuu anbga-u Oera-




pacmaga

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-uactui. [LnanerapHas Moens aToma

4.3 CocraB aTomMHOrO sigpa. M30ToIBI

4.4 [Iepuon nonypacnana aTOMHBIX SAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHNUS 3apsAJ0BOI0 U MAaCCOBOT'O UUCEIN
Qusuueckue A6leHUs 6 npupode. €CTECTBEHHBIM paJMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIy4yd, PaJUOAKTUBHOE W3JIyUEHUE NPUPOJIHBIX MHUHEPAJIOB,
JieicTBUE paJiMOaKTUBHBIX U3IYyYEHUN Ha OPraHu3M YeloBeKa

47 Texnuueckue ycmpouicmea: CIEKTPOCKON, MHIUBUAYAJIbHBIN J103UMETpP, Kamepa

Bunbcona, snepHas s3HEpreTuKa



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» dusuka: 7-i kmacc: 6a30BbIM YPOBEHB: YUSOHUK; 3-¢ U3aHKE,
nepepadoranHoe [leppimkun .M., BanoB A.J. AkunoHepHoe 00111eCTBO
«3narensctBo «IIpocBemenue»

» ®uzuka: 8-i knacc: 6a30BbId ypOBEHb: YUEOHUK; 3-€ U3JaHHE,
nepepadorantoe [leprimkun .M., UBanoB A.U. AkiimoHnepHoe o0IIECTBO
«M3narensctBo «IIpocBemmenue»

» dusuka: 9-i1 knacc: 0a30BbINM YPOBEHb: YUeOHUK; 3-€ U3/IaHUE,
nepepadotanHoe [leppikun .M., I'ythuk E.M., BanoB A.U. u ap.
AxknuonepHoe obiectBo «M3aatensctBo «IIpocBemienne»
METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA
» Gusuka. [Iunaktuyeckrue Mmarepuansl kK yaeOuuky A.B. Ilepoimkuna. 7
kiacc/Mapon A.E., Mapon E.A. « ®usuka. *» ®uszuka. luarHoctuueckue
pabotel k yueOHuKy A.B. [leprimkuna. 7 knacc/Illlaxmaroa B.B., llledep
O.P. » ®usuka. unaktuyeckue matepuaibl K yueOHuky A.B. [lepoikuna. 8
knacc/Mapon A.E. , Mapon E.A. « ®uzuka. COOpHUK BOIMPOCOB U 33724 K
yuebHuky A.B. [lepsimkuna. 8 kimacc/Mapon A.E., Mapon E.A., T1o3oiickuii
C.B. » ®usuka. luarnoctuueckue padoTsl kK yueOHuKy A.B. [leppikuna. 8
knacc/IllaxmaroBa B.B., llledep O.P. » dusuka. [lugaktndeckue MaTepuaibl K
yuebHuky A.B. [leppimkuna, E.M. I'ytauk. 9 xnacc/Mapon A.E., Mapon E.A.

» Guzuka. COOpHUK BOMPOCOB U 3a7a4 K yueOHuky A.B. [leprpimikuna, E.M.



I'ytauk. 9 xnacc/Mapon A.E., Mapon E.A., [To3otickuit C.B. * ®usuka.

Mertoanueckoe nmocooue k yueouuky A.B. Ilepoimkuna, E.M. I'yTHuK. 9
knacc/I'yrauk E.M., Uepnukosa O.A.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPChI
CETU UHTEPHET

1. XKusas ¢usuka: oOyqaromias nporpamma. http://www.intedu.ru/soft/fiz.html

2. Ypoku pusuku ¢ ucrnonb3oBanreMm Murepuera. http://www.phizinter.chat.ru/

3. ®usuka.ru. http://www.fizika.ru/

4. ®usuka: kojuiekuusa onsiToB. hitp://experiment.edu.ru/

5. cI)I/I?,I/II(aZ BHGKTpOHHa}I KOJIJICKII WA OIIBITOB.
http://www.school.edu.ru/projects/physicexp

6. Karasor ccbutok Ha pecypcebl o ¢usuke http://www.ivanovo.ac.ru/phys

7. becruiatHbie 00y4aroIiye mporpaMMebl o pusuke
http://www.history.ru/freeph.htm

8. JIabopatopHsie padboThI MO (pusuke. BupryanbHblie 1a00paTOpHBIE pAOOTHI.
http://phdep.ifmo.ru

9. AHuMarus pU3UUECKUX MPOIECCOB 00bsIcHeHUsIMH. http://physics.nad.ru

10. ®usnueckas >unukinoneaus http://www.elmagn.chalmers.se/%?7eigor

11. bubnaunoreka uppoBoro 06pa3zoBaTENHLHOTO KOHTEHTA. — PexuM goctyna:

https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-

8a3h664814b67e7

12 Enunast koJuuieKuust HUPPOBBIX 00pa30oBaTENbHBIX PECYpPCcOB. — Pexxum
noctyma: http://school- collection.edu.ru
13. ®enepanbHblil HEHTP HHPOPMAITIOHHO-00Pa30BaTEIBHBIX PECYPCOB. —

Pexum nocryna http://www.fcior.edu.ru/



http://www.intedu.ru/soft/fiz.html
http://www.phizinter.chat.ru/
http://www.fizika.ru/
http://experiment.edu.ru/
http://www.school.edu.ru/projects/physicexp
http://www.ivanovo.ac.ru/phys
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor
https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-%208a3b664814b67e7
https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-%208a3b664814b67e7
http://www.fcior.edu.ru/

14. ITudpossie 0OpazoBaTeibHBIC pecypchl. — Pexxum nocryna:

http://www.openclass.ru

Ilpunooscenue
OueHouHble MaTEePHAJIBI

MUTOrOBblIA MOHUTOPUHT — TECT YPOBHA OBYYEHHOCTU YYALLUXCA 7-x
KNACCOB NO ®U3UKE

1 BapuaHT

1. YKaxuTe, 4TO OTHOCUTCS K NOHATUIO «(PU3NYECKOE TENOo»:

1) Boga 2) aBTobyc 3) meTp 4) ceeT

2. K cBeTOBLIM SIBMIEHNSIM OTHOCUTCSA

1) TasiHWe cHera 2) rpomkas My3bika 3) pacceeT 4) NnonéTt komapa

3. Kakoit 13 nepeyvmcneHHbIx NpMbopoB Bbl Obl B3N AN U3MEpPeHNst TemnepaTypbl
BOAObI?

1) pyneTtka 2) meH3ypka 3) TepmomMmeTp 4) cnmaomeTp

4. Ecnn nonoxuTb orypeL, B CONeHyto Boay, TO Yepe3 HEKOTOPOE BPEMSI OH CTaHeT
coneHbiM. BbibepuTe aBneHue, KoTopoe 06a3aTenbHO NPUAETCS UCMOoNb30BaTh NpU
06bsSICHEHUN 3TOrO NpoLiecca:

1) andpdyaunsa 2) pactsopeHme 3) HarpeBaHue

5. CkopoCTb paBHOMEPHOro NPSIMONMHENHOTO ABMXEHUS onpeaenseTcs no opmyne
s v

1) T 2y T 3)st4)vt

6. Macca nsmepsetca B

1) HblOTOHaxX 2) kunorpammax 3) Axoynsx 4) metpax

7. MNnoTtHocTb Tena maccon 10kr 1 00 bLEMOM 2 M? paBHa

1) 10 kr/m32) 4 kr/m23) 20 kr/m34) 5 kr/m3

8. Cuna TskecTu - aTO cuna

1) c KOoTOpOW TENo NpuTsarMBaeTcs K 3emne

2) C KOTOPOW TENOo BCNEACTBUE NPUTSXKEHNS K 3emne eNCTBYET Ha Onopy uUnun noaeec

3) c KOTOpOK Teno AenCcTBYyeT Ha Apyroe Teno, BhidblBaroLlee AedopmMaunio

4) BO3HMKatoLas npu CoONpUKOCHOBEHWUN MOBEPXHOCTEN ABYX TEN U NPEnsaTCTBYoLWas
nepeMeLLeHni0 OTHOCUTENBHO ApYr Apyra

9. BaroHb! TaHYT ABa Tennoso3a cunon 250 H n 110H. Yemy paBHa cuna, gencraytoLlas
Ha cocTaB?


http://www.openclass.ru/

1) 1400H 2) 360H 3) 140H 4) 500H

10. Cuna F;- aT0

1) cuna TspkecTn 2) cuna TpeHusa 3) cuna ynpyroctu 4) Bec Tena

11. lN'yceHn4HbI TpakTop Becom 60000 H numeeT onopHyto nnowaab o6enx ryceHny, 3
M2 Onpegenunte gaBneHne TpakTopa Ha FPyHT.
1) 2000 INMa 2) 6000 Ma 3) 180000 Ma 4) 200000a

12. YKaxunTe cocya, B KOTOPOM Ha JHO OKa3blBaeTCsl caMoe DonbLUoe AaBreHune.

13. OamHaKkoBO Nu AaBneHue XUOKOCTV B NTEBOM M NpaBoM cocyae?

1)A2)B3)C4)D

1) Oa, paBneHne Xnakoctn B 06oux cocyaax oanHakoBo

2) Het, paBnenue xngkoctn B 1 cocyae 6onblue, 4em BO 2

3) HeT, gaBneHue xunakoctn Bo 2 cocyge 6onblue, 4em B 1

14. Tpu Tena ogMHakoBOro o6bema norpy3nnm B OgHy 1 Ty Xe XugkocTb. [NepBoe Teno
XenesHoe, BTOpoe - antoMUHUEBOE TPETLE - AepeBAHHOE. BepHbiM ABNseTCs
yTBEPXOEHNE:

1) 6onblwas ApxumenoBa cuna gencTeyeT Ha Teno Ne 1
2) 6onbluast ApxmmenoBa cuna gencteyeT Ha Teno Ne 2
3) bonblwasa Apxumenosa cuna gencreyet Ha Teno Ne 3

4) Ha BCe Tena OencTByeT oamHakoBas ApxumeaoBa cuna

15. JaBneHue Gpycka HavMeHbLLee



1) B cnyyae 1 2) B cny4ae 2 3) B cnydae 3 4) Bo BCeX Cny4vasx 04MHaKOBO

16. MowHOCTb, pa3BMBaemMasi YHeNoBEKOM Npu NogbEME No nectHuue B TeveHne 20c npu
coBepliaemoin pabote 10001k, paBHa

1) 20 kBT 2) 40 BT 3) 50 BT 4) 500 BT

17. EomHnua namepenunst pabotol B CU - aTo

1) kmnorpamm (kr) 2) HetoToH (H) 3) nackansb (Ma) 4) pxoynb (Ox) 5) BatT (BT)

18. Pblyar HaxoauTcsa B paBHoBecuu. [Nneyn peivara pasHel 0,1 m n 0,3 M. Cuna,
OencTByloLan Ha KOpoTKoe nneYo, pasHa 3 H. Cuna, gencreytowas Ha AMHHOE NreYyo-

1)1H2)6H3)9H4)12H

19. Teno, nogHsaToe Hag cTorioM o6ragaeT sHepryen-

1) noTeHunanbHONM 2) KNHETUYECKON 3) NOTeHLManbHON KUHETUYECKON

20. CkopocCTb ABWMXEHMST MaLUMHbl 36 km/4. B eanHmuax cuctembl CU coctaBnsieT
1) 20m/c 2) 600m/c 3) 10m/c 4) 30m/c

2 BapmaHT

1. YKaxuTe, YTO OTHOCUTCS K NOHSATUIO «BELLLECTBOY:

1) Boga 2) aBT00YyC 3) MeTp 4) cBeT

2. K 3ByKOBbIM SIBNIEHNSIM OTHOCUTCSA

1) TasHMe cHera 2) packatbl rpoMa 3) paccBeT 4) NonéTt NTuubl

3. Kakoi n3 nepeyvmcneHHbix NpmbopoB Bbl Obl B3SNW AN U3MEpPeHUst ANWHbI NapThl?

1) pyneTtka 2) meH3ypka 3) TepMmoMeTp 4) cnugomeTp
4. 3acornka oBOLLEeN NponcxoauT

1) BeicTpee B xonogHoOM paccore 2) bbicTpee B ropsdemM paccorne 3) 0AHOBPEMEHHO U B
ropsiyem u B XONogHOM paccore

5. MNyTb, NPOMAEHHBIN TESTOM MPU PaBHOMEPHOM NPAMOSIMHENHOM [ABUXEHUN,
onpeaensieTcs no opmyne

S V

1) L 2) T 3)st4)vt
6. D,J'IS:I N3MepeHnAa Macchbl Tena UCnosb3yrT

1) TepmomeTp 2) Becbl 3) cekyHaomep 4) pyneTky

7. Macca tena o6bémom 5 M3 1 nnotHocTbio 100 Kr/m3 paBHa



1) 20 kr 2) 105 kr 3) 500 kr 4) 95 kr

8. Bec Tena - ato cuna,

1) c KoTOpOW Teno nNpuTarnBaeTcs k 3emne

2) C KOTOPOW TENO BCNEACTBUE NPUTSHKEHNS K 3emIie 4ENCTBYET Ha OMopy WUnn NoaBec
3) c koTOpOK Teno AeNcTByeT Ha Apyroe Terno, BbidblBatoLee AedopmaLmnio

4) BO3HMKatoLas npu CONpUKOCHOBEHWUN MOBEPXHOCTEN ABYX TEN U NPENsATCTBYoLWas
nepemeLLeH1o OTHOCUTENBHO ApYr Apyra

9. 3emnsa nputarMeaeT k cebe TeNo Maccom 5 Kr ¢ cunon, NPUbM3nTENbLHO PaBHON
1)5H2)5kr3)50H4)20 H

10. Cuna F,— aTto

1) cnna TaxecTn 2) cuna TpeHuda 3) cuna ynpyroctu 4) Bec Tena
11. BapomeTp nokasbiBaeT HopManbHoe atMmocdepHoe AaBrieHne. Yemy OHO paBHO?

1) 1013 rfMa 2) 1000rMa 3) 760 rMa 4) 750 mm pT. CT.

12. Yenosek B Mopckown Boge (nnoTHocTb 1030 kr/m2) Ha rnybuHe 3m ucnbiTbiBaeT
NpMGNU3NTENBLHO AABMEHNE !

1) 309 Ma 2) 30900 IMa 3) 3060 Ma 4) 309000 IMa

13. Teno ToHeT, ecnu
1) cuna TshkecTn paBHa cune Apxumeaa
2) cuna TsbkecTun bonblie cunel Apxumeaa
3) cuna TsKkecTn MeHbLUe cunbl Apxumeaa

14. B cocyae ¢ BoOon HaxoaaTcsa ABa wapuka: 1-napaduHOBbIA U 2-CTEKNAHHBINA. YKaxuTe
pacnonoxeHue LWapukos B Boge. (NnoTtHocTb Boabl 1000kr/m3, napaduHa 900kr/m3, cTekna
2500kr/m3.)

o I O
—fa T @
@@

A B C D

1)A2)B3)C4)D
15. JaBneHue 6pycka HambonbLLee



[ S

»

1) B cny4yae 1 2) B cny4vae 2 3) B cny4dae 3 4) BO BCeX Crny4vasx O4MHAKOBO

16. PaboTa, coBepluaemasi HeNoBEKOM Mpu NoabLEMme rpy3a Becom 6H Ha BbICOTY 2 MeTpa,

paBHa

1) 3 Ok 2) 8 Mk 3) 12 Ok 4) 4 [

17. EanHnua namepenns motHoctn B CU - aTo
1) kunorpamm (kr) 2) BatT (BT) 3) nackanb (IMa) 4) gxoynb () 5) HetoToH (H)

18. Pblyvar HaxoguTcsa B paBHoBecuun. Cuna, 4enCTByoLWmMe Ha pbivar, paBHbl 3 Hn 5 H.

Mne4o, Ha KoTopoe aencTeyeT bonbluas cuna, pasHo 0,3 M. MeHbLLee nnevo paBHO

1) 0,6m 2) 0,5m 3) 0,4m 4) 2m
19. MNMpyxnHa 3aBeAEHHbIX YacoB, obnagaeT sHepruen-

1) noTeHUmManbHOM 2) KNHETMYECKON 3) NOTEHUNANbHON U KUHETUYECKOM

20. CkopocTb asmxkeHnst MawwmHbl 108 km/y. B egmHmuax cuctembl CU coctaBnseT

1) 20m/c 2) 600m/c 3) 10m/c 4) 30m/c

3.01BeTbl K MTOrTOBOMY TeCTy 3a 7 Knacc:

Ne

3apaHna |12 3|4|/5/6,7(8,9/10|11 12 13|14 15 16|17 18 19

Ne

oreeta (2|3 /3|11, 2|4/1/2|1

(1 Bap)

Ne 12|12/ 4,2|3,2/3|2

OTBeTa

(2 Bap)

4. lLikana ans nepeBoAa Yncra npaBUMbHbIX OTBETOB B OLIEHKY NO NATUGANNbHON

LiKane:

4

1

3 2 4|3 |3 4 1 |1

2 |2 12 |2 |3 2 |2 |1

Yucno npaBUnbHbIX 0-10 11-14 15-18 19-20
OTBETOB
OueHka B 6annax 2 3 4 5

OueHouyHbIe MaTEPHAIbI

20



HUTOI'OBASAA ATTECTALMUSA — TECT pas YYAIIUXCA 8-x KJIACCOB 11O
POU3UKE

BAPUAHT 1
Bpewmst BbInosiHEHUS pabOTHI - 45 MUHYT

YACTDb A

1. Kakum crioco6oM MOXKHO U3MEHUTh BHYTPEHHIOIO SHEPTHIO Teja:

a) HarpeTh ero; 0) MOJHSATH €ro Ha HEKOTOPYIO BBICOTY; B) IPUBECTH €r0 B IBUKECHUE; T)
U3MEHUTD HEJlb3sl.

2. Kakoii BuJ Terionepeaays conpoBOXKIaeTCs NEPEHOCOM BelecTBa?
a) TETUIONPOBOIHOCTE; 0) KOHBEKIHUS; B) U3JIyUYEHHUE, T') BCEMH TPEMs CIIOCO0aMH
NePEeYHCICHHBIMU B OTBETaX a-B.

3. Kakas m3nueckas BenuunHa 0003HaUaeTCs OyKBOil A M MMeeT pa3MepHocTs JK/Kr?

a) yJleJIbHAs TeIJIOEMKOCTh; 0) yAenbHast TEIIOTa CrOpaHUsl TOIUTUBA; B) yAEIbHAs TEIUIOTA
TUTaBJICHUS;

I') yZeabHas TemjIoTa napooOpa3zoBaHUsl.

4. UcnapeHue Npoucxour. ..
a) rpu Jto00i1 Temmeparype; 0) mpu TeMIeparype KUIeHUs,
B) IIpU ONPEEIIEHHON TeMIeparype A KaKI0W KHUAKOCTHY; T) npu TemnepaType Boie 20°C.

5. Eciv Tena B3aMMHO IPUTSATHUBAIOTCS, TO 3TO 3HAYHT, YTO OHH 3aPSIKEHBI ...
a) OTPULIATENBHO; 0) pa3HOMMEHHO; B) OMHOMMEHHO;  T) MOJOXHUTEIbHO.

6. ConpoTuBieHne BIYUCISIETCS IO hopMyIIe:
a) R=I/U; 0) R=U/I; B) R =U*[; T') IpaBUWJIbHON (OPMYJIbI HET.

7. V3 xakoro moJiroca MarHuTa BBIXOJSAT TUHUU MAarHUTHOTO TTOJIsS?
a) U3 ceBepHOro;  0) U3 IOXKHOTO;  B) M3 OOOUX MOJIOCOB; T') HE BBIXOJIAT.

8. B xakux equaunax CU uzmepsercst ckopocTb?
a) MUH; 0) Km/u; B) M/C; r) M/c2.

YACTb B
9. YcraHoBHTE COOTBETCTBUE MEXIY (PU3MUYECKHMMHU BEIMUYMHAMU U MPUOOpaMHU Ul U3MEPEHHUs
JTUX BEJIIMYUH

DU3NYECKUE BETUYUHBL [Tpubopst

A) aneKTprUecKuii 3aps 1) amnepmerp
b) snextpuueckoe HanpspkeHUE 2) KaJIOpUMETP
B) cuita anektpudeckoro Toka 3) BOJIBTMETD

4) snexTpomeTp
5) maHomeTtp

10. /IBa mpoBoanuka conporuBieHneMm R1 =150 Om u R2 = 100 Om coenuHeHbl
[IOCJIEOBATEILHO.
Uemy paBHO ux 0o0I1I€€ CONMPOTUBIICHUE?



11. Kakoe KoJIM4ecTBO TEIIOTH HEOOXO0IUMO COOOITUTh BOAEC Maccoi 1 KI, 4TOOBI HArpeTh €e OT
10°C no 20°C?
VnenbHas TemmoeMkocTh Boawl 4200 J[x/kr -°C?

12. Cuna Toka B nammne 0,8 A, Hanpsokenue Ha Heil 150 B. KakoBa MOIITHOCTB 3JIEKTPUYECKOTO
TOKa B Jlamrie?
Kakyro paboTy oH coBepIuT 3a 2 MHH €€ TOpPESHHUSI?

YACTb C

13. Cko0JIbKO 3HEPTUH BBIICIUTCS MIPU KPUCTAIIIAZAINU U OXJIAKICHUU OT TEMIIEPATypPhbl
IUIaBJICHUS

327°C no 27°C cBUHIIOBOM MJIaCTUHBI pazmepoM 2 - 5 - 10 cm?

(Y nenbHas TerutoTa muiaBieHus csuHna 0,25 - 10° JIx/Kr, ynenbHas TeI0eMKOCTh cBUHIA 140
Jx/kr -°C,

moTHOCTh cBuHIA 11300 kr/m3).

14. Teno nepemectunock U3 Touku A(S; 5) B Touky B(-3; -1). Cnenarp ueprex, HalTH
NepeMeIeHIE Tella ¥ €ro
MPOEKIIUK Ha OCU KOOP/IMHAT.

HUTOI'OBASA ATTECTALMUSA — TECT aas YYALIUXCHA 8-x KJIACCOB IO
PU3UKE

BAPUAHT 2
Bpewms BeimonHeHUS paboTHL - 45 MUHYT

YACTH A

1. Kakum cmoco60M MOXXHO U3MEHUTh BHYTPEHHIOIO YHEPTHUIO TeNa:

a) MPUBECTH €r0 B IBMKEHHUE; ©) MOJHATH €ro Ha HEKOTOPYIO BBICOTY; B) HarpeTh €ro; T)
HU3MCHUTDH HEIIb34.

2. Kako#i Bu1 Termionepeaauu COpoBOKIAETCS TEPEHOCOM BelecTBa?
a) TEIUIOMPOBOAHOCTh; 0) M3JIy4eHUE; B) KOHBEKIIUS; T) BCEMH TpeMs ClIocobaMu,
MIEPEYNCIICHHBIMHU B OTBETaX a-B.

3. Kakas gusnyeckas BenuunHa o6o3HauaeTcst OykBoi L u umeer pazmepHocTthb JIK/Kr?

a) yJesIbHas TeIJIOEMKOCTh;  0) y/AenbHas TEIUIOTa CTOpaHUs TOIIMBA;  B) yAeJbHAas TEIUIOTa
TUTaBJICHUS;

I) yaelbHas TeIioTa napooopa3oBaHHUsL.

4. Ilpu xkpucTaUIM3alMK TEMIIEPATypa TBEPIOTO TENA ...
a) yBelIU4YuBaeTcs; 0) yMEHbIIAETCS;  B) HE U3MEHSIETCSA;  T') 3aBHCHUT OT MAacChl TeJa.

5. Ecnm 3apsikeHHBIC Tella B3aMMHO OTTaJIKUBAIOTCS, TO 9TO 3HAYUT, YTO OHH 3aPSDKEHHI ...
a) OTpULIATENbHO;  0) pa3HOMMEHHO; B) OJHOMMEHHO; T') MMOJOKUTETBHO.

6. Cuua ToKa BeIUUCIseTCs 1Mo (popmyie:
a) [=R/U; 0) [=U/R; B) [ = U*R; T') MPaBWJIbHON (DOPMYJIIBI HET.



7. YTO CyXKUT UCTOYHUKOM MarHUTHOTO MOJIs?

a) AIEKTPUUYECKUHN TOK 0) IOJOKUTENbHBIN 3JIEKTPUUECKUN 3aps]] B) OTpULATEIbHBIN
ANEKTPUYECKUH 3apsiz

T) TF000M AIIEKTPUICCKUH 3apsil.

8. B kakux eqununax CU uzmepsiercst yckopenue?
a) MHH; 0) Km/4; B) M/C; r) M/c2.

YACTH B
9. VcraHOBUTE COOTBETCTBHUE MEXKIY (U3MUECKUMU BEIMYMHAMH W CIWHUIAMHU BEIUYHH B
cucteme CU

DU3NYECKUE BEIUYUHBI EnvHuIb] H3MEpEeHUs
A) cuna Toka 1) om (1 Om)

b) nanpsxenue 2) BosibT (1 B)

B) conporusiienne 3) Bart (1 BT1)

4) amnep (1 A)
5) mxoyns (1 JIx)

10. JIBa mpoBoanuka conporuBieHrueM R1 =100 Om u R2 = 100 OM coeinHEeHbI napajliesibHO.
Yemy paBHO HX 00IIee COPOTUBICHHE?

11. Kakoe Konn4ecTBO TEIIOTHI TOTPeOyeTC st sl HarpeBaHus Kycka Meau Maccoit 4kr ot 25°C
1o 50°C ?
VY nenpHas TermioeMkocth Mmeau 400 x/xr -°C .

12. B npoBoHuKke conpotuieHneM 15 OM cuna Toka paBHa 0,4 A. KakoBa MOIIIHOCTB
AIEKTPUIECKOTO TOKA B HEM?
Yemy paBHa paboTa TOKa B 3TOM MIPOBOJIHUKE, cOBEepIIeHHas 3a 10 MuH?

YACTb C

13. CkobKO 3HEPrUu U3pacxo10BaHO Ha HarpeBaHue Bobl Maccoit 0,75 xr ot 20 1o 100 °C u
nocneayroiiee oopasopanue napa Maccoit 250 r? (Y nenpHas TernaoeMkocTs Boabl 4200 JIx/kr
-°C , yenbHas TEmIoTa napoobpasosanus Bojs 2,3 » 10° Jlx/xr).

14. Teno nepemectuinoch u3 Touk A(S; -1) B Touky B(-3; 5). Cnenarp ueptex, HaliTH
IEpEMELIEHHUE TEA U €r0
MPOEKIIMU HA OCH KOOPAMHAT.

HAYMCJIEHUE BAJIJIOB

YACTb A - KAXJOE 3AJJAHUE — 1 6ann

YACTD b — Ne9 3agaua Ha coorBercTBue — 2 Oamna, Nel(Q — 2 6amna, Nell - 3 6ayna, Nel2 -
4 Gamra

YACTB C — KAXIOE 3AJJAHUE — 5 6amnos



KPUTEPHUU OLIEHOK

14 - 20 6annoB - oTMETKa 3
21 - 24 6amna - orMerka 4
oT 25 0aJIOB — OTMETKA 5

1 BAPUAHT 2 BAPHUAHT
JacTh A gacTte A

1-a 1-B

2-0 2-B

3-B 3T

4-a 4-

5-6 5-8

6-0 6-0

7-a T-a

8-B 8-r

BAPMAHT 1 YACTB b

9. 431 -2 0amna; oxaHa omuOKa - 1 6amn

10. R=R1+R2 — 16amr; R=250 Om — 1 6ann

11. Hano, Q=cm(t; —t;) — 2 6amma; Q =42 xJIx - 1 6amn

12. Hano, t=2 Mua=120 c, P = Ul — 2 6amna; P=120 Bt; A = UIlt=144001x—
2 b6aimta

BAPUAHTI1 YACTG C:

13. Jano — 1 6amn v =0,0001m% m=pv =1,13kr - 16amr; Q; = /\m =
28250 1x — 16am;

Q2 =cm(ty — t1) =47460x - 1 6amn; Q= Q1+ Q2=75710x - 1 6am;

14. Tombko ¢ yepTexom: A,B ob6o3nauenue — 16amr; moctpoeHue S - 1 6am;
Sx=x-%x0=-8 -16am1; Sy=-6—10am; S=10-1 6amn

BapuaHT 2 4acTb b

9. 421 — 2 bayjuta; opaHa omuoOKa - 1 Gamn

10. R=R1/2 — 16am1; R=50 OM — 1 6ain

11. Hamo, Q =cm(t, —t;) — 2 6amma; Q =40 x/Ix- 1 6amn

12. Hano, t=10 mur=600 c, U=RI=6B; P = UI=2.4 BT— 2 6amna; A = Ult
=1440]1x— 2 6anna

BapuauT 2 yacthb C
13. Hano, my = 0,25kr - 16am1; Q1 = cm(ty — t) = 252k /Ix - 1 Gamr,
Q2 =Lm=575xIx — 16amr;, Q= Q1+ Q,=827k]Ix - 1 6amn; B kJx — 1 Oamn

14. Tonwko c uepTexom: A,B o6o3nauenne — 16amr; moctpoeHue S - 1 6am;



Sx=x-%X0=-8 -1606am; Sy=6-10amw; S=10-1 6ann

lpunoxceHue
OueHoYHble maTepuanbl
UToroBas koHTponbHasa paboTta no ousmnke 3a Kypc 9 knacca

BapuaHT Ne 1
UHCTpYKUMSA NO BbINONHEHUIO PaboThbI

Ha BbinonHeHne KOHTposibHOM paboTbl No dumsmke otBoanTcs 45 muHyT. PaboTa
cocTouUT 13 3-x yacten u BkntovaeT 10 3agaHun.

Yactb 1 cogepxut 5 3agannin (1-5). K kaxkgomy 3agaHuio npmBoantcs 4 BapuaHTa
OTBeTa, U3 KOTOPbIX TONbKO 1 BepHbIn. [pu BbiNOHEHUN 3a4aHns Yactn 1 B
TeTpaaun 4Nnga KOHTPOSbHbIX paboT caenante 3anuck: «4HacTtb 1», npoctaBbTe
HOMepa 3afaHuin No NOPSAKY M 3anunTe HoMep BbIOPaHHOMo OTBETA B
KOHTpOnbHoN paboTe. Ecnu Bbl BbIBpanu He TOT HOMep, TO 3a4epKHUTE 3TOT HOMEP
KpeCTUKOM, a psiAOM NocTaBbTe HOMEP NPaBUIbHOIO OTBETA.

YacTb 2 BkntovaeT 3 3ag4aHuns € KpaTtkum otBeToM (6—8). MNpu BbINONTHEHWMM 3a0aHUIA
YacTu 2 OTBET 3anuCbIBaeTCs B TeTpaan Af1s1 KOHTPOSbHbIX paboT. [Npu aTom
aernaetcs 3anuck: «4acTb 2», NPOCTaBMAATCA HOMepa 3a4aHnin MO NOPAAKY U
3anucbiBaeTcHa nocnegoBaTenbHOCTb LMdp oTBeTa. B cnyyae 3anncu HeBEpPHOro
OTBETa 3a4epKHUTE ero u 3anuwmnTe paaomM HOBbIN.

YacTb 3 cogepxuT 2 3agaHunsa (9—10), Ha koTopble crieayeT AaTh pasBEPHYTHIN
otBeT. OTBeThI Ha 3a4aHus YacTu 3 3annCbIBalOTCA B TeTpaan A51s1 KOHTPOSbHbIX
paboT, nocne 3anucu: «4actb 3». Npun BbINOAHEHUM 3a4aHUI YacTU 3 3HAYEHNE
NCKOMOW BENUYMHBI CregyeT 3annucaTb B TeX eAnHMLAax, KOTopble YKka3aHbl B
yCcrnoBuu 3agaHus. Ecnv Takoro ykasaHus HeT, TO 3HaYeHue BennymHbl crnegyeT
3anucatb B MexagyHapogHou cucteme eamHuy, (CH).

Mpw BblMUCNEHMSX pa3peLlaeTcs UCMOoNb30BaTb HEMNPOrpaMMUPYEMBIA KanbKynsaTop.

Mpw BbINONHEHUN 3a4aHMIA MOXHO MONb30BaTbCSA YEPHOBUMKOM. 3anuncu B YepHOBUMKE
He YYUTbIBalOTCS NPY OLEEHMBaHUN paboThbl.

CoBeTyeM BbIMNOMHATb 3afaHNs B TOM NOPSAKE, B KOTOPOM OHM AaHbl. C LUenbto
SKOHOMMUM BpEeMEHM NponyckanTe 3agaHne, KoTopoe He yAaéTcs BbiNoMHUTL cpasy,
1 nepexoauTe K crieaytoliemy. Ecnv nocne BbinonHeHus Bcer paboThbl y Bac
ocTaHeTCsl BPeMs!, TO MOXXHO BEPHYTLCS K NPOMNYLLEHHbIM 3a4aHUsIM.



3a Kaxabl npaBunbHbIM OTBET B «HacTtn 1» gaetca 1 6ann, B «4actn 2» 1-2
6anna, B «4actu 3» — ot 1 go 3 6annos. bannbl, NoNy4YeHHLIE BaMn 3a BCe
BbINOJTHEHHbIE 3a4aHnst, CymmnpytoTca. MakcumaneHoe konuvectso 6annos 17.

OtmeTka 5 cTtaBuTtcsa 3a 6onee 88% BbinonHeHHoW paboTbl (15—17 6annos).
OTtmeTka 4 cTtaBuTtcsa 3a 6onee 70% BbinonHeHHoOW paboTbl (12—14 6annos).
OtmeTka 3 ctaBuTcs 3a 6onee 50% BbiNonHeHHoW paboTsl (9—11 6annos).

nOCTapaVITer BbIMOMHNTb KaK MOXXHO ©onbLUe 3a4aHnn 1 Ha6paTb KaK MO>XXHO
oonbluee konnyecTBo 6annos.

Xenaewm ycnexa!

Hwxe npmBeneHbl CripaBoOYHbl€ AaHHbIE, KOTOPbIE MOTYT noHagobuTbCs Bam npu
BbIMOJIHEHUN pa6OTbI.

A L A LR = A " L) A A

JecATHYHbIE MPHCTABKH

HamveHoEaHHE O0bosHageHHE Muoz#uTens
rHra r 10°
Mera M 106
KHIIO K 103
FeKTO T 102
CaHTH c 102
MHILTH M 107
MHEEPO ME 10-€
HaHO H 10
KoHcTaHTBI

YCEOpeHHe CEOOOJHOrO MajeHHa Ha 3emie g=10w/c?
IPAaEHTAIHOHHAA NOCTOAHHAA G=67- 1001 H-a/xr?

Yacrte 1

K kascoomy u3z 3adanuti 1-5 dansi 4 6apuanma omeema, uz komopuvix movko 1 npasuivusiii. Homep
3MOZ0 OMEEMA JANUULLIMNE 6 MEMPADU.

1 VYuawuiica 6bINO0IHAT IKCHEPUMEHNL MO UBMEPEHUIO CULTbL MPEHUA, OelICMEYIoOWEll Ha 06a
Mena, OSUNCYWUXCA RO ZOPU3OHMATOHBIM NoéepXHOcmAM. Macca nepeozo meaa my, macca
6mopozo meaa my = 2m;. OH ROAYUWT pe3yTbmamntbl, NPEOCMAGTEHHbIE HA DUCYHKE 6 6UOE
ouazpaymsvl. Karoil 661600 MONHCHO COeTIaNtd U3 AHAIUZA OUAZPAMMDL?




A) Koaddumment Tperns i, = 2.
B) Cuna HopmansHoro gaetenns Ny = 2N;. Frp
B) Cuna mopMansHoro gasmennd Ny = Ny ] = I—

T') KoadduusenT TpeHns | = .

Tenol veno2

CHapAaod, UMHYIbC KOMOPOZo P GbL1 HANPAGTIEH Z0PUZOHMATLHO, PA30PEAICA HA 060 OCKOIKA.
HMny1bc 00H020 OCKOIKA P 1 6 MOMEHM PA3PHIEA GbLT HANPAGTIEH 6EPMUKATbHO 6HU3 (puc. 1).

Kaxoe Hanpasnenue umen UMHYILC Py 6MOPOZ0 OCKOaKa (puc. 2)?

7,

Puc. 1

:J\

A1
B)2
B) 3
)4

Mamemamuyeckuii MAAMHUK Koaebaemca mexcoy nonoxcenuamu 1 u 3 (cm. pucynok). B
NOTONHCEHUU 3:

A) KHHETHYECKad SHCPI'HA MaATHHEA MaKCHMAa/IbHA, IIOTCHITHAIIbHAA
SHEPTrHA MHHHMATbHA

B) KHHETHUCCKad H NOTCHIHAJIBHAA  3HEPrHd  MAaATHHEKA
MaKCHMAaIbHBI

B) KkuHeTHYIeCcKad SHepPrHd MajdTHHKA PABHA HYIIO, NOTEHIHATEHAT
SHEpPrHA MaKCHMATBEHA

1—) KHHETHYEeCKaAd H MNOOTCHOHAIBHAA  3HEPIHA  MadTHHEA
MHHHMATbHEI

Meswcoy noarocamit ROCHOAHHOZ0 MAZHUMA NOMEULEH HPOEOOHUK C MOKOM, HANPAGIEHUE
Komopozo nokazano Ha pucyuke. ITo kaxoit uz cmpeaok: 1, 2, 3 uru 4 — Hanpaéaena cuna,
OelicCMEyIoUian Ha RPOEOOHUK ¢ MOKOM?

INB!
B)2
B) 3
I)4

Hcnoawzya

dpazmenm

ITepuoduueckoit  cucmemsvl  XUMUYECKUX  31EMEHMOE,

npeocmaeIeH bl HA PUCYHKE, Onpedeaume, KaKoe A0po odpasyemca 6 pesyavmame f-
pacnada a0pa HenmyHua-240.

Th o0lp a 0 i3 92 03|p 9a[am  95|cm %6
opHit POTaX THHNK Ypa.x n-rymm N YTOKKH Arve prearacit Kzo preit
232,05 1] 238,07 [2371 421 43] 47]







A) Sxapo mayToHma-240.
B) Axpo mryrorna-239.
B) SAapo ypara-240.
T') Aapo ypana-239.

Yacrts 2

Ipu evinOAHEHUU 3A0AHULL C KPAMKUM OMEEHOoM (3a0aHuUA 6-8) HeoGX00UMO 3anucamy omeem 6
VKQ3AHHOM 6 MEKCME 3A0GHUA MeCHIL.

Omeéemom K Kaxicoomy u3 3ad0anuil 6-8 dyoem Hekomopas nociedosameasHocmsy uugp. B mempaou
3ANUULUINE HOMED 60RPOCA U HOCIE006AMETBHOCHb YUPD — HOMEDA 6b16DAHHBIX omeemoé. Kasxcoyio
uupy nuwiume 6 omoenvHoll Kiemoure. Ilughpoi 6 omeemax K 3a0aHuaMm 6-8 Mozyit HOEMOPAMLCA.

6. | PacmoioxuTe BHIBI 3IEKTPOMArHHTHEIX BO/H, HaTy4aeMbX COHIIEM, B IOPATKE 603PACIAHUA
| HX 9acTOTEL 3alHIHTe B TAONHIY COOTBETCTEYIOMYIO MOCIEI0BATETEHOCTE THP.

1. MudpakpacHOe HITyIEHHE.

2. T'anova HaTyueHHe.

3. VasTpadHOTETOBOE HATyIEHHE.
4. Buaumvoe H3TyH9eHHe.

5. PeHTTeHOBCKOE HATY4IEeHHE.

6. PaqHOBOIHEL

7 Temo Maccoii 2 kr gemxerca Baois ocH OX. Ha pHcyHKe npeacTaeieH rpadHk 3aBHCHMOCTH
| IpOeKIMH CKOPOCTH V; 3TOro Tela oT BpeMenH t. Mcmonezya rpadHk, BHIOEpHTE H3

TIPEeI0XEHHOTO NepedHd 06d BePHBIX YIBEP:KICHH. YKAKHTE HX HOMEPA.

V.. M/C
20___‘,_ o B S
i |
10—
-— —AI‘» e R —_— —
I
=1 2 3 4 5 6 ju

1. Ha ygactkax OA u BB Ha Teno geHCTBOBATa OAMHAKOBAA IT0 MOAYIIO H IO HANpaBIeHHIO
PABHOJEHCTEYIOIAT CHIIA.

2. Ha ygactke AB T€10 JBHTaTOCE CO CKOPOCTRIO, PABHOH IO MoAy o 1 M/c.
3. Ha ygactke BI” yckoperHe Tena pagHo mo Mogymo 10 a/c?.
4. Moayns papHOZeHCTEYIOmEH CHIBI HA yaacTke BT paren 40 H.

5. Ha ygactxe BB Te10 ABHranocs ¢ YCKOPEHHEN, PaBHEIM 10 MOAYIEO 2 M/cl.

O1geT: | | |




3 VcTa"oBHTEe COOTBETCTBHE (JIOTHUecKyIO mapy). K KakIoH CTpoKe, OTMEdEeHHOH OVKEOH,

nogbepuTe GopMy Ty, 0002HAUEHHYIO IHGPOH. 3anHmIHTe B TRONHLY BHIOpaHHEE DHOPEI 10T
COOTEETCTEYIOIIHMH OVKBAMH.
A 33aKO0H BCEMHPHOTO TATOTEHHA 1. P
a
b. 3akon I'yka 5 8t
7 2
B. Cuna Avmepa I
2
T'. MakcuManbHad BEICOT3, Ha KOTopyk 4. Bllsina
TIOAHHMAeTCA Terto, OpomreHHOE® 5. KAl
BEPTHKATHHO BEEPX
A b B r

Oteer:

Yacte 3

s omeema Ha 3a0anus uacmu 3 (za0anus 9-10) ucnoavzyiime mempads 018 KOHMPOIbHBIX PAGONL.
3anuwiume cHAYA1A HOMED 3A0AHUA, 4 3AWEM DA3E6EPHYIIBLIL OHIGEM HA HEZO.

3adanue 9 npedcmasinem cobol 60npoc, HaA KOMOPLIIL HEODX0OUMO Oamb NMUCOMEHHBIIL OMEENL.
IToanwviit omeent 0013CeH 6KAIOUANMD 6 CEDA HE MOIbKO OMEEM HA 60NPOC, HO U €20 PA3GEPHYMNOE

J0ZuYecKUu céA3aHHOe obocHoeéanue. Ilpu Heobxooumocmu coenaime pucyHox. Omeem
3ANUCHIEALIMNE YEMKO U Pa300opyLEo.

9 MoO:KHO TH, HaX0JACh B BaroHe C 3AITOPECHHEIMH OEKHaMH IIDH TIOTHOH SBEYKOH30/AHH, C

TIOMOIUBI0 KaKHX-THOO AKCIEepHMEHTOE ONpeJelIHTh, JBIKETCA TH IOe3J pPaBHOMEpPHO H
MPAMOTHHEHHO HIH NOKOHTCA? OTBET NOACHHTE.

Jaa 3a0anus 10 Heobxodumo 3anucams noHoe peutenue, KOMopoe 6K10Yaem 3anuch KamKozo |
yecosus zadauu (Jawo); pUCYHOK ¢ PACCHIAHOGKOTL CUT, OeHCMEYIOWUX HA MEN0; 3ARUCH POPMYT,
NDUMEHEHUE KOMODBIX HeoOX00UMO U OOCHAMOUHO O7A PEUIeHUA 3A0aull; a MAKHCe
MameMamuyecKue npeobpazosanisa i pacuembl, HPUSOOAUUE K YUCTI060MY OHEGEmY.

10, | CaHEH CBeIKAIOT C TOPBIL, BEICOTA KOTOPOH PABHA 5 M, 3 YO HAKIOHA PaBeH 30°, u gEEEKyTCA

JATBIIe IO TOPH20HTATEHOMY y4IacTKy. KoaddrupeHT Tpesns Ha BceM IIYTH CaHOK OJHHAKOE H
pasex 0.1. Kakoe paccTofHHe NpPOHIYT CaHKH IO TOPH30HTAIBHOMY VYacTKy A0 IOTHOH
ocTtaHoBKH? IloTepAMH OSHEpPrHH MNpH MepexoJe CaHOK C HAKIOHHOIO Yy9acTKa Ha
TOPH3OHTATHHBIH IIpeHeOpeyb.

UToroBas koHTponbHasa paboTta no comsmnke 3a Kypc 9 knacca

BapuaHT Ne 2




A x A

JecaTHYHbIe NPHCTABKH

HanveHoEaHHE O0osHaueHHE MuoxuTens
rHTa L 108

Mera M 10¢

KHIIO 103

TeKTO T 102

CaHTH c 1072

MHILTH 107

MEEpPO ME 10

HAHO H 10
KoHcTaHTBI

VCEOpEHHE CBOﬁO}.lHOl‘O N3aJcHHd Ha Semme

g =10 m/c?

TPAaEHTAOHOHHAT NOCTOAHHAA

G=6,7 - 1071 H-a¥/kr?

Yacte 1

K rascoomy uz 3a0anuii 1-5 oansi 4 6apuanma omeema, u3 Komopsvix mo.vko 1 npasuivhsiii. Homep
3IM0Z0 OMEEMA 3ARUULUME § MEMPAOU.

1 VYuawuiica 6b1nOIHAT 3IKCHEPUMEHM NO USMEPEHUIO VOIUHEHUA X O06YX MNPYHCUH RpU

nooeewusanuu K Hum zpy306. IToayueHHble YUAWUMCA DE3yIbHIambl HPEOCHAEIEeHbl HA

DUCYHKE 6 6ude ouazpammbi. Kaxoil 661600 0 HCECMKOCIMU RPYHCUH Ky u Ky Mod#cHO coeaamtd
U3 AQHATU3A OUAZPAMMDL, ECIU MACCA ZPY3a My, ROOGEULEHHOZ0 K NEPEOH NPYXHCUHE, 6 2 pa3a
Boavue Maccsl w) Zpy3a, ROOGEULEHHOZO0 KO 6MOpPOLl npyycuHe (m; = 2my)?

Ak =k

B) k; = 4k,
B) k= 2k,
)k =4k,

2
| I E

npyxuHa 1 npy&HHa 2

2 Hea wapa 00uUHAKO60U MACCHL M OBUNCYMICA HAGCHPEUYy Opye OpPYZY €O CKOPOCMAMU

COOMBERCIMEEHHO Dy U V3 HO ZIAOKOMY ZOPU3OHMATbHOMY CIMOY (CM. PUCYHOK). IToansiil

UMHYIBC P CUCHICMBL WLAPOE PAGEH HO MOOYTHO

mo o

02m

A) p=mu; + mv; H HANPaEJIeH HAPaBo —
B) p=mv; — mv,; H HaNpaeJIeH HaNpago —
B) p = mv; — mv; H HaNpaeJIeH HATEBO <—

T) p=mv; + mv; H HANPaEIeH HAIEEO +—

3 Mamemamuyeckuilt MAAMHUK Koaebaemca mexcoy noroxceHuamu 1 u 3 (cm. pucynox). B

NOTOHCEHUN 2:




A) KHHETHYECKAd SJHSPIrHAd MaATHHEA MaKCHMAaIbHA, TIOTCHITHAIBHAA
SHEPrHiA MHHHMAIbHA

B) KHHETHYICCKAd 3HCPIHA MajATHHKA PABHA HYIIO. INOTCHIHAIBHAA
SHEPIrHA MaKCHMATbHA

B) xuHeTHYecKa® H IOTEHIHATHHAA SHEPrHA  MAadATHHKA
MaKCHMATBHEI

1') KHHETHYCCKad H [OOTCHUHAIBHAA  3HEPIrHA  MaidTHHEA
MHHHMATIbHEBIL

Ha pucynke u3o00pa3#cén npoeooHUK C MOKOM, ROMEWEHHBLII 6 MazHumHoe noie. Cmpeaka
VKa3bl6aem HANPAGIeHUE MOKA 6 NPO60OHUKe. Bekmop MAzHUMHOU UHOYKUUL HANPAGIEH
HEPNEHOUKYTAPHO RIOCKOCIMU PUCYHKA K Hav. Kax nHanpaeénena cuna, Oelicmeyouas Ha
MPOGOOHUK C MOKOM?

A) Beepx T

b) enpago —

B) Bz |

T') Bnepo «+—

Hcnoavzya

dpazmenm

B

ITepuoduuecrkoit  cucmempvl  XUMUYECKUX  31EMEHINOE,

NpeodcmasIeHHblil Ha PUCYHKe, Onpedeiume, KaKoe A0pOo 00pazyemcsa 6 pesyabmame d-
pacnada a0pa HenMyHua-237.

Th S0P a 91
opEit POTAX THKII
232,05 31]

U 92[Np %3 |Pu 9a[am  95|cm 96

Ypax STITYHIH R YTOMII Arre prexgrit Fxo preit

238,07 [237] [242] 43] 47)




A) Sppo amepunma-241.
b) Axpo mpotaxTHHHI-233.
B) Sapo amepuuma-243.
T') Angpo npotaxTHHuA-231.

Yacts 2

IIpu 6vinoaHeHUY 3A0AHUTL C KPAMKUM Oméemom (3a0anusn 6-8) Heobxodumo 3anucamp omeent 6
VKQ3AHHOM 6 MEKCINE 3A0aHNUA MECHIL.

Omeemom K Kaxcoomy uz 3a0aHull 6-8 oydem HeKomopasa nociedoeameasHocmy yugp. B mempaou
3anuUme HOMEpP 60NPOCA U HOCTE006AMETOHOCING UUPD — HOMEPA 6516PAHHBIX Omeemoe. Kaxcoyio
uugpy nuiume 6 omoeavHoll Kiemoure. Hughpoi 6 omeemax K 3a0aHUAM 6-8 MOy ROGMOPAMBCA.

6 Pacrono:xuTe BHIBI 3MeKTPOMATHHTHEIX BOTH, HaTy4aeMeXx COTHIIEM, B TIOPATKE 603DACHIAHUA
| WX A7HHEI BOTHEL 3aNHINHTE B TaOIHIY COOTEETCTEYIOIIYIO MOCIEI0BATEILHOCTE HHMD.
1. HudpakpacHOe HTyIEHHE.

2. I'anpva HATY4EeHHE.

3. VieTpadHOIETOROE H3TyIeHHE.
4. Buagamoe H3Ty4YeHHE.

5. PEHTTeHOBCKOE HATYUEHHE.

6. PaTHOBOIHEL

Ha pHCYHKe NpHEeJeHH! rpadHKH 3aBHCHMOCTH IPOEKIHH CKOPOCTH ABHKEHHA JBYX Tel,
JBHAYITHXCA BIob ocH OX. H3 NpHEeIEHHEIX HECKE YTBep:KIeHHH BEIOEPHTE 064 TIPABHIBHEIX
H 33IHITHTe HX HOMEpa.

X’

(1]

0 : tg\’i,c

1. Tena BCE BpeMA ABHKYTCA HABCTPEdy APYT APYTY.

2. B MOMEHT BpeMeHH t; Tela BCTPEeTHIHCE.
3. B MOMEHT BpeMeHH f; YCKOpeHHe Teqla 2 paBHO HyJI0.
4. Moxyas ycKopeHHT Tena 1 MeHsIne MOTY/ 1T YCKOPEHHA Tena 2.

5. TIpoexisa YCKOpeHHA 3, Te1a | MOIOKHTeIbHAT, 2 Tl 2 OTPHIIATeIbHAA.

Oteet: | l |




8 VcTa"oBHTE COOTBETCTBHE (IorHueckyro mapy). K KakmoH CTpoKe, OTMEYEeHHOH OYKBOH,
__| moabepure dopmyay, 0002HaYEHHYIO UHGPOH. 3aNHmMHTE B Ta0NHUY ERIOPaHHEIE THQPEI TOT
COOTEBETCTEVIOITHMH OVKBAMH.

A Cria Ammepa . A%
q

b. Cuna tpeHHa 2 Vo sin®a

v, T
B. ITepepas KOCMHYECKAA CKOPOCTh 3 oM

© Rtk
T'. MakcHManeHad BBICOTA mogeeMa Tena, 4. Bllsina
OpPOIIEHHOTO NOA YIIOM K TOPH3OHTY 5. uN

e A b B r
Yacte 3

s omeema na 3adanus wacmu 3 (2a0anus 9-10) ucnonszyiime mempads 018 KOHHPOILHBIX Padont.
3anuwiume cCHAYA1a HOMEP 3A0AHUA, A 3AHMEM PA3EGEPHYRIDLIL OMEEM HA HEzZO.

3adanue 9 npeocmasaaem cobou 60MpPoc, HA KOMOPBLI HE0OX00UMO O0aMmb MUCHMEHHBIIL OMEENL.
ITonnvlil omeem 00IHCEH 6KTIOUAMD 6 CEOA HE MOIAbKO OMEEM HA 60NPOC, HO U €20 PA3GEPHYMOE
J0ZHYeCKU C6A3aHHOoe obocHoeéanue. Ilpu Heobxodumocmu coexaime pucyHOK. Omeem
3ANUCHIEAlIME YEMKO U Ppazbopuuso.

9 Tlo pexe IMBIBET JTOJKA C TPedLIoM, a pAIoM ¢ HeH — wioT. OJHHAKOEBOE JTH BpeMd MOoTpedyeTcs
| rpebuy A1 TOro, 9100k eperHaTh ILToT Ha 10 M, H 4714 TOro, 9TO0RI Ha CTOIBKO JKe OTCTaTh OT
Hero? OreeT o0oCcHYHTE.

Han 3a0anun 10 Heodxooumo 3anucamv NOIHOE PEULEHUE, KOMOPOE 6KTIOUAEM 3ARUCH KAMKOZO0
ycroeun 3adauu (Jano); pUCYHOK ¢ PACCHIAHOGKOTL CLLT, OCHCMEYIOWLUX HA Mea0; 3anUCh POopMYT,
NPUMEHEHUEe KOMIOPbIX HeobXo0umMo U OO0CHAMOUYHO 018 PEIMEeHUA 3a0aul; a MmAaK»ice
MAMEMAMUYECKUE NPEOOPA306AHUA U PACUEHbL, RPUEOOAULNE K UUCTO060MY OMIGEMY.

10. | MATBHHK Ha KOHBKAX PasrOHAETCA 10 CKOPOCTH 11 M/C H 110 CKIOHY IOJHHMAETCA HA JIEIAHYIO
__| ropky. Mo KaKoH BEICOTEI OH CMOKeT IOTHATECH, eCTH KoaddHuHeHT Tpennd paseH 0,1, a yroa
HAKTOHA TOPKH K TOPH20HTY paBeH 457

Knioum:

Ne Bonpoca | Bapuanrtl Bapuant2
1 r A

2 b b

3 B A

4 b r

5 A b

6 614352 253416

7 14unu4l 45 unu 54
8 3542 4532

9 HET OJIMHAKOBOE
10 41,3m 5,5m







